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MosicHuTeIbHAS 3aMUCKA.

Pabouas mporpamma yueOHoro npenmera «Xumus» 1 9 kinacca cootBetctByeT®I'OC ocHOBHOTO
o011ero o0pa3oBaHus 10 XUMUH, YTBEPKACHHOMY npukazoM MuHoOpHayku Poccun ot 06.10.2009 Ne 373.

[Tporpamma paspabortana Ha ocHOBe aBTOpckoi porpaMmMbliO.C.I"abpuensna «Xumus 8-9»,
oIyOIMKOBaHHOW B cOopHUKE pabounx rnporpamm «Xumus 8-9 knaccs». Mocksa, «Zpoday, 2015r.

Pabouas mporpamma obecrniedueHa yaeOHUKaMH, y4eOHBIMU TTOCOOHSIMH, BKIFOUCHHBIMH B
(benepanbHBIN IepeueHb YUeOHUKOB, peKOMEHI0BaHHBIX MUHOOpHAykn Poccuu K HCIIONIb30BaHHIO B
00pa30BaTEIILHOM TIpoIiecce B 00Ie00pa3oBaTenbHbIX yupexkaeHusax: «Xumus 9 kinace»O.C. abpuersH.
M.: JIpoda, 2016r.IIporpamma yaeOHOTO TipeaMeTa «XUMHs pacCuuTaHa COTIACHO TOJI0BOMY
kanengapaomy rpadguxky MbOY CHI Ne9 um. U. ®@. Yuaepa r.BosronoHcka, yrBep>KIeHHOMY MPUKA30M OT
30.08.2021 Ne339, na oOydenue mo 2 yaca B Hezeno, 63 aca B rof. [Ipaktudeckux pador 5,
KOHTpPOJIbHBIX paboT 2, 3a4eToB 1.

[Tnanupyemblie pe3yabTaThl.

[Tpu u3ydeHNH XMUMUU B OCHOBHOM TITKOJIC 00ECTICUNBACTCS JOCTHIKCHHIE JTMIHOCTHBIX,
METaNpPeIMETHBIX H MPEJAMETHBIX Pe3yIbTaTOB.

JIMYHOCTHBIE:

- B IEHHOCTHO-OPHEHTAIIMOHHOH c(hepe — TyBCTBO TOPJOCTH 32 POCCHICKYIO0 XUMHYECKYIO HayKYy,
T'YMaHHU3M, OTHOIIEHHE K TPYAY, LEIeyCTPEMIICHHOCTb;

- hopMHpOBaHKE IEHHOCTH 3JI0POBOTO U O€30macHOTO 00pa3a KU3HU; YCBOCHHUE TIPABIIT
WHIMBUAYATBHOTO U KOJJICKTUBHOTO 0€30TIaCHOTO IMOBEJCHHS B UPE3BBIUANHBIX CHTYAIIHSIX, YIPOKAFOIINX
YKU3HU U 37J0POBBIO JTIOJICH;

- B TpYJ10BO# c(hepe — roTOBHOCTH K OCO3HAHHOMY BBIOOPY JasibHel el o0pa3oBaTenbHOM
TPACKTOPHH;

- B TIO3HABATENbHON (KOTHUTUBHOM, MHTEJUIEKTYaJIbHON) chepe — yMEHHUE yIPaBIsATh CBOCH
M03HABATEIbHON JAEATEIbHOCTHIO.

- (popMUPOBAaHUE OCHOB PKOJIOTUYECKON KYJIbTYpPbl, COOTBETCTBYIOLIEH COBPEMEHHOMY YPOBHIO
HKOJIOTMYECKOT0 MBILIUICHUS, PA3BUTHE ONBITAa SKOJOTUYECKU OPUEHTHPOBAHHON pPe(PIEeKCUBHO-OIICHOYHON
U IPAKTHYECKON JEeSTeIbHOCTH B dKU3HEHHBIX CUTYaLUSIX;

MeTtanpeaMeTHble:

- YMEHHE CaMOCTOSITEIbHO OTPEEIIATh LEIH CBOEro 00y4eHusl, CTaBUTh U GOPMYIUPOBATH AJis ceOs
HOBBIE 33J1a4M B yu€0e U MO3HABATEIbHOM JesITeIbHOCTH, Pa3BUBATh MOTHUBBI U HHTEPECHI CBOEH I0-
3HABATENLHOU NESATENIbHOCTH;

- YMEHHE CaMOCTOSATEIbHO MJIAHUPOBATh ITyTU JOCTUKEHUS 1IeJIel, B TOM YHCIIe allbTePHATUBHBIE,
OCO3HAHHO BBIOMpaTh Hanbosee 3(hheKTUBHBIE CIIOCOOBI pelIeHNs YUeOHbBIX U M03HABATENIbHBIX 33/1a4;

- YMEHHE COOTHOCUTH CBOU JCUCTBHUS C IUIIAHUPYEMBIMU PE3yJIbTaTaMU, OCYILIECTBISATH KOHTPOJIb
CBOEH1 IeITEIbHOCTH B MpoLIecce JOCTHKEHUS pe3yibTaTa, OIPeaeiaTh CIOCOObI AeUCTBUIN B paMKax
MIPeI0KEHHBIX YCIOBHM U TpeOOBaHMIi, KOPPEKTUPOBATH CBOM JICHCTBUS B COOTBETCTBUU C
W3MEHSIIONIeHCS CUTyaluei;

- YMEHHE OLIEHUBATh MPABUILHOCTD BHITIOJHEHHS Y4eOHO 3a1auu, COOCTBEHHBIE BO3MOXKHOCTHU €€
pelIeHus;

- BJIaJICHUE OCHOBAMH CAMOKOHTPOJISl, CAMOOIICHKH, IPUHATHS PELUICHUI U OCYILIECTBICHUS
OCO3HAHHOTO BhIOOpa B y4eOHO U 1MO3HABATEIHHON JNESTENLHOCTH;

- YMEHHE OIpeNesITh MOHATHUS, CO3/IaBaTh 000OIICHMsI, YCTaHABIUBATh aHAJIOTHH,
KIIaCCU(HUIIMPOBATH, CAMOCTOSITENIHHO BEIOMPATh OCHOBAHUSI U KPUTEPUHU IS KIIACCU(PUKAIUH,
yCTaHABIUBATh MPUUMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH JIOTHUECKOE PACCyXACHNE, YMO3aKIIOUeHHE
(MHAYKTUBHOE, TEAYKTUBHOE U 110 aHAJIOTHUH) U JIeNIaTh BBIBO/IBI,

- YMEHHE CO3/1aBaTh, MPUMEHSTH U MPeoOpa30BbIBaTh 3HAKK U CUMBOJIBI, MOJIEIH U CXEMBI JIJIs
pelieHns yueOHbBIX U MO3HABATEIbHBIX 33/1aY;

- YMEHHUE OPraHU30BbIBATh YUEOHOE COTPYJHUUYECTBO U COBMECTHYIO JIEITEILHOCTD C YUUTENEM U
CBEPCTHHUKAMH; pabOTaTh HHAWBHIyaTbHO U B TPYIINE: HAXOIUTH 00IIIee PellIeHUE U pa3peiaTh
KOH(IUKTHI Ha OCHOBE COTJIACOBAHUS MO3HIIMIA U y4ETa HHTEPECOB; (hOPMYIUPOBATh, APTYMEHTUPOBATH U
OTCTauBaTh CBOE MHEHUE;



- YMEHHE 0CO3HAHHO UCIO0JIb30BaTh PEUEBBIE CPEACTBA B COOTBETCTBUU C 3a7a4e€ii KOMMYHUKAIUU
IUISL BBIPQKEHUSI CBOMX UYBCTB, MBICIICH U MOTPEOHOCTEH; TNIAHMPOBAHUS M PETYIISLIUN CBOCH JEATEIb-
HOCTH; BIAJICHUE YCTHOM U IMCbMEHHOM PEYbI0, MOHOJIOTMYECKON KOHTEKCTHOU PeYblo;
- popMUpOBaHUE U PA3BUTHE KOMIIETCHTHOCTH B 00JACTH HCIIOIH30BAHMUSI HHPOPMAITHOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIA;
- popMUpPOBaHUE U PA3BUTHE IKOJOTUYECKOTO MBIILICHUS, YMEHUE TIPUMEHSTH €T0 B
M03HABATEIbHOM, KOMMYHHKATUBHOM, COLIMAIILHOM MPaKTHKE U MPO(PECCHOHATBHOM OpUEHTALINH.
IIpeamerHbIe:
1.B noznasamenvHoti cgepe:
- 1aBaTh OINPECIICHUS] U3YUYCHHBIX MOHITHI: «XUMUYECKUN FIEMEHTY, «aTOM», KHOHY, «KMOJIEKYIIay,
«IIPOCTHIE M CIIOYKHBIC BEIIECTBAY, «BEIIECTBOY, «XUMHUYECKasi (hOPMYIIa», «KOTHOCUTEIIbHAS aTOMHAS
Maccay, «OTHOCUTEJIbHAsI MOJIEKY/ISIPHAs Maccay, «BAJIEHTHOCTDY, «CTEIIEHb OKUCIICHUS»,
CKPUCTAJTUYECKAs PEIIETKA», KOKCHUJIBIY, «KUCIOTB», KOCHOBAHUSM, «COIN», «aM(OTEPHOCTDHY,
CUHJIUKATOP», IEPUOJAUYECKUN 3aKOH», «IIepUoAnYecKas TaOlHIa», KA30TOMbD), «XUMUYECKAasl CBSI3bY,
«QIEKTPOOTPULIATEIILHOCTDY, «XUMHUECKasl PeaKkus», «XXUMHUECKOE YPAaBHEHHE», «T€HETUYECKas CBSA3bY,
«OKHCJICHHE», «BOCCTAHOBIICHUEY, «AJIEKTPOJIUTUYECKAS TUCCOIHALIMS, «CKOPOCTh XUMHUUYECKOM
peaxkumn;
- OIMCATh IEMOHCTPAI[MOHHBIE U CAMOCTOSITENILHO NTPOBEIEHHBIE XUMUUECKHUE IKCIIEPUMEHTHI;
- OIMCBIBATh U Pa3InyaTh U3y4EHHbIE KIaCChl HEOPTAHUYECKUX COEIMHEHUH, POCThIE U CIOXKHbBIE
BEIECTBA, XUMHUYECKHE PEaKIUH;
- KMaccu(UUIMpOBaTh U3y4EeHHbIE OOBEKTHI U SIBJICHUS,
- J1efaTh BBIBOJBI M YMO3AKIIOUEeHUS U3 HAOII0IeHUH, NU3yYeHHBIX XUMHUYECKUX 3aKOHOMEPHOCTEH,
MIPOrHO3UPOBATh CBOMCTBA HEM3YUYEHHBIX BEIIECTB 110 aHAJIOTUU CO CBOMCTBAMU M3yYEHHBIX;
- CTPYKTYpUPOBATh U3yYEHHBIN MaTEepHal U XUMUIECKYIO HH()OPMAITHIO, TTIOTYICHHYIO U3 IPYTUX
HWCTOYHUKOB;
- MOJIEJINPOBATh CTPOEHUE ATOMOB 3JIEMEHTOB -3 mepruo 0B, CTPOEHHUE MPOCTHIX MOJIEKYII.
2.Byennocmno — opuenmayuonmoii cpepe:
- QaHAJTM3UPOBATh U OLIEHUBATH MOCJEICTBUSA I OKPYKAtoIIel cpesibl ObITOBOM M MPOU3BOICTBEHHOM
NESITETFHOCTH YeJIOBEKAa, CBSI3aHHOMU C TIepepabOTKOM BEIIECTB.

3. B mpyoosoti chepe:
- MPOBOJUTH XUMUYECKHUI1 SKCTIEPUMEHT.

4. B chepe bezonacnocmu scuznedesmenbHOCMuU:

- OKa3bIBaTh MEPBYIO MOMOIIb IPU OTPABICHUSX, OKOTAX U JPYTUX TPAaBMax, CBSI3aHHBIX C BEIIECTBAMU
1 71a00paTOPHBIM 000PYIOBAHUEM.

BbINMyCKHUK HAYYUTCS:

* OIMCHIBATh CBOMCTBA TBEPBIX, KUAKUX, TA3000pa3HbIX BEUIECTB, BBIACISSA UX CYILIECTBEHHBIE
MIPU3HAKH;

* XapaKTepU30BaTh BEIIECTBA 10 COCTaBY, CTPOCHUIO U CBOMCTBAM, yCTaHABIMBATH MPUYHMHHO-
CJIEJICTBEHHBIC CBA3M MEKY JaHHBIMHU XapaKTepUCTUKaMU BELIECTBA;

* PacCKpbIBAaTh CMBICII OCHOBHBIX XUMUYECKIX MOHITHHA «aTOM», «MOJIEKYa», «XUMUYECKUI
AJIEMEHT», «IPOCTOE BEIIECTBOY, «CII0KHOE BEIIECTBOY, «BAJICHTHOCTHY, UCIOIb3ys 3HAKOBYIO CUCTEMY
XUMHH;

* 1300paXkaTh COCTaB MPOCTEHIIINX BEIIECTB C MOMOIIBIO XUMUYECKUX (POPMYI U CYIIIHOCTh
XUMHUYECKUX PEAKIUI C TOMOILbI0 XUMHUUECKUX YPABHEHUI;

* BBIUUCIISATh OTHOCUTENIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MAacChl BEILIECTB, a TAK)KE MACCOBYIO
JIOJIF0 XUMHUYECKOTO 3JIEMEHTA B COEAMHEHUSX JIJIs1 OLIEHKU UX MPAKTUYECKON 3HAYMMOCTH;

* CPaBHMBATh 10 COCTAaBY OKCHU/Ibl, OCHOBAHUs, KUCIOTBI, COJI;

* KJ1acCU(UIIUPOBATH OKCUIBI U OCHOBAHMSI IO CBOWCTBAM, KUCJIOTHI U COJIM TIO COCTaBY;

* N10JIb30BATHCS TAOOPATOPHBIM 000PYIOBAaHHUEM M XUMUYECKON MOCYA0H;

* IPOBOJIUTH HECTIOKHBIE XUMUYECKHUE OTBITHI U HAOTIOACHUS 32 H3MEHEHUSIMU CBOWCTB BEIIIECTB B
MPOILIeCCe MX MPEeBpaIeHHIT; COOMIOAATh MpaBuila TEXHUKH 0€30MaCHOCTH IIPU MPOBEICHUHN HAOMIOICHUN 1
OTIBITOB;

* pa3yinyaTh SKCIIEPUMEHTAIBHO KUCIOTHI U MIENOYUH, MOIb3YSICh HHIUKATOPAMU; OCO3HABATH
HE00X0IMMOCTh COOJIIOJICHHsI Mep O€30MTaCHOCTH IPHU OOPAIIEeHNH C KUCIOTaMHU U IIeJI0YaMH.



* pacKpbIBaTh CMBbICI Iepuoaudeckoro 3akona JI. . Menneneesa;

* OIMCBIBATH U XapPaKTEPU30BATh TAOIUIHYIO (HOPMY EPUOAMUECKON CHCTEMBbI XUMHUYECKHX
3JIEMEHTOB;

* XapaKTEpPU30BaTh COCTAB ATOMHBIX SAEP U PACIPEACICHHUE YU CIIA JIEKTPOHOB IO AIEKTPOHHBIM
CJI0SIM aTOMOB XHUMHUYECKHUX AJIEMEHTOB MaJIbIX MEPUOJIOB IEPUOINYECKON CUCTEMBI, & TAKXKE KIS U
KaJIbIINs,

* pa3yinyaTh BUJIbI XUMHYECKOM CBSI3U: HOHHYIO, KOBAJICHTHYIO MOJISIPHYIO, KOBAJICHTHYIO
HETOJISIPHYIO U METAJUTNYECKYIO;

* H300paXKaTh AJIEKTPOHHO-UOHHBIC (DOPMYJIIBI BEIIECTB, 00Pa30BAHHBIX XUMUICCKIUMHU CBSI3SIMU
pa3HoOro BUJA;

* BBISIBJISITH 3aBUCUMOCTH CBOMCTB BEIIECTB OT CTPOCHUS UX KPUCTAIUTMYECKUX PEIIETOK: HOHHBIX,
ATOMHBIX, MOJICKYJISIPHBIX, METAJUNINYECKUX;

* XapaKTEpPU30BaTh XUMHYECKHE SJIEMEHTHI U UX COCIMHEHUS HA OCHOBE MOJIOKEHHUS JIEMEHTOB B
MEPUOANYECKON CUCTEME U 0COOCHHOCTEN CTPOCHHUS UX aTOMOB;

* XapaKTEepU30BaTh HAYYHOE U MUPOBO33PEHUECKOE 3HAUCHUE MTEPUOTUYECKOTO 3aKOHA U
MEePUOANYECKON CUCTEMBI XUMUYEeCKuX 371eMeHTOB /. Y. MenpeneeBa; * 0OBICHATh CYyTh XUMHUUYECKHUX
MPOIIECCOB M UX MPUHIIUITHATBLHOE OTIIMYHE OT (PU3MUECKHX;

* Ha3bIBATh MIPU3HAKHU U YCJIOBHS MPOTEKAHUS XUMHUYECKUX PEAKIIHIA;

* YCTAHABIIMBATh MPUHATICKHOCTh XUMUYECKON PEAKIIUHU K OMIPEACIEHHOMY THUITY TIO OJTHOMY U3
KJIacCU(PDUKAITMOHHBIX MPU3HAKOB: 1) M0 YUCITY M COCTaBY MCXOJIHBIX BEIIECTB U MPOIYKTOB PEAKITUU
(peakuu COeTMHEHMS, PAa3JIOKEHUS, 3aMEIIEHUs 1 00OMEHa); 2) 10 BBIICICHUIO WU TTOTJIOMICHHUIO
TETUTOTHI (PEaKIIUU SK30TEPMHUUECKHUE M SHTOTEPMUUYECKHE); 3) TT0 M3MEHEHHIO CTETIEHEH OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB (PEaKIMK OKHCIUTEILHO-BOCCTAHOBUTENBHBIC); 4) M0 0OpaTUMOCTH TIpoIecca
(peakiuu oOpaTUMBIE U HEOOPATHMBIE);,

* COCTaBJIATh YPAaBHEHUS JEKTPOJUTHIYECKON TUCCOUAIIMU KUCIIOT, EI0YEH, CONEN; MOJHbIE U
COKpaIi¢HHbIC HOHHBIC YPaBHEHHUS peaKIrii 0OMeHa; ypaBHEHUSI OKUCIUTEILHO-BOCCTAHOBUTEIIBHBIX
peaKIuii;

* MPOTHO3UPOBATH MPOAYKTH XUMHUYECKUX peaKIuii o popMyiaM/Ha3BaHUSIM UCXOTHBIX BEIIIECTB;
OTIPENIETISATh UCXOTHBIC BEIIECTBA M0 popMyiaM/Ha3BaHUSIM MIPOIYKTOB PEaKIINH;

* COCTaBJIITh YPaBHEHUS PEAKIIUIA, COOTBETCTBYIOIIUX MMOCIIEIOBATCIIBHOCTH («IIETIOUKE) )
MpEBpAICHU HEOPTraHUYECKUX BEIIECTB PA3JIUUYHBIX KJIACCOB;

* BBISIBJISITH B MPOIECCE SKCIIEPUMEHTA IIPU3HAKU, CBUJETEIBCTBYIOIIUE O TPOTEKAHUU XUMUYECKOM
peaKkuu;

* IPUTOTOBJISITH PACTBOPHI C ONPEICTEHHON MAaCCOBOM JI0JIE paCTBOPEHHOTO BEIIECTBA;

* ONPEACIIATh XapaKTep CPEAbl BOJHBIX PACTBOPOB KUCIIOT U IIEJIOYEH 110 U3MEHEHHUIO OKPACKHU
HWHJIUKATOPOB;

* IPOBOJINTH KAUECTBEHHbBIC PEAKIIMHU, ITOITBEPKIAIOIINE HATMYME B BOJHBIX PACTBOPAX BEILIECTB
OTJICIIbHBIX HOHOB;

* OIpENIeNSTh MPUHAATIC)KHOCTh HEOPTraHUYECKHUX BEIIECTB K OHOMY U3 U3YyYEHHBIX KJIACCOB/TPYIIIL:
METaJIJIbl 1 HEMETAJIbl, OKCUJIbI, OCHOBAHMS, KUCJOThI, COJIH;

* COCTaBJISITH (POPMYIIBI BEIIECTB M0 UX HA3BAHUSM;

* ONpPEACIIATh BAJIGHTHOCTh M CTENIEHb OKUCIICHUS 3JIEMEHTOB B BEIECTBAX;

* COCTABJIATH (POPMYIIBI HEOPTAHUYECKUX COCTMHEHUH TI0 BaJICHTHOCTSIM U CTEIIEHSAM OKHCIICHUS
AIIEMEHTOB, a TaKXKe 3apsiaM MOHOB, YKa3aHHBIM B TaOJIHIIe PACTBOPUMOCTHU KUCJIOT, OCHOBAHHM U COMEH;

* OOBSICHATH 3aKOHOMEPHOCTH U3MEHEHHsI (PU3NYECKUX U XUMHUECKUX CBOMCTB MPOCTHIX BEIIECTB
(MeTaniIoB M HEMETAJUIOB) M UX BBICIINX OKCUAOB, 00pa30BaHHBIX AIEMEHTAMU BTOPOTO U TPETHETO
IIEPUOJIOB;

* Ha3bIBaTh OOIINE XUMUYECKHE CBOMCTBA, XapaKTEPHBIE IS TPYII OKCHJIOB: KUCIOTHBIX,
OCHOBHEIX;

* Ha3bIBaTh OOIINE XUMUYECKIE CBOWCTBA, XapaKTePHBIE TSl KAXKIOTO U3 KJIACCOB HEOPTaHUUECKUX
BEIIIECTB: KUCJIOT, OCHOBAHMI, COJIEH;

* IPUBOJIUTH MIPUMEPBI PEAKLIUA, TOATBEPKIAIOIINX XUMUUYECKUE CBOMCTBA HEOPraHUYECKUX
BEIIIECTB: OKCUJIOB, KMCIIOT, OCHOBAaHUM M COJIEH;
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* OTNPEJEIISATH BEIIECTBO-OKUCIUTENb U BELIECTBO-BOCCTAHOBUTEND B OKUCIUTEIIBHO-
BOCCTAHOBUTEIBHBIX PEAKLIUSX;

* COCTABJISITh OKUCITUTEILHO-BOCCTAHOBUTEIBHBIN OaaHC (U1 M3YYCHHBIX PEaKIIHii) 1Mo
MPEJI0KEHHBIM CXEMaM PEAKLIHIA;

* POBOJIUTH JIAOOPATOPHBIC OTIBITHI, TIOATBEPKIAIOIINE XUMIUYESCKHE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHUYECKHUX BEIECTB;

BbINyCKHUK NMOJYYUT BO3MOKHOCTh HAYYHUThCS:

* IPAaMOTHO 00paIaThCs C BEIIECTBAMHU B MTOBCETHEBHOM KU3HH;

* 0CO3HaBaTh HEOOXOAUMOCTb COOJIIOICHHS TIPABIIT SKOJIOTHYECKU O€30MaCHOTO MOBEICHUS B
OKpY’Karollel IPUPOJIHON CpelIe;

* IOHUMATh CMBICI U HEOOXOIMMOCTb COOJIO/ICHUS MPEMTUCAHUN, TTPEATIaraéMbIX B UHCTPYKIIUSX 110
WCIIOJIb30BAHUIO JIEKAPCTB, CPEJICTB OBITOBOM XMMUU U JIP.;

* KCMOJIb30BaTh MPUOOPETEHHBIE KIIFOUEBbIE KOMIIETEHTHOCTH MPH BBHITIOJHEHUU UCCIIEI0BATEIIbCKUX
MIPOEKTOB TI0 U3YYEHHUIO CBOMCTB, CIOCOOOB MOJyYEHHUS M PACIIO3HABAHUS BEIIECTB;

* pa3BUBAaTh KOMMYHUKAaTUBHYIO KOMIIETEHTHOCTb, UCIIOJIB3YsI CPEJICTBA YCTHOM M MUCHhMEHHOM
KOMMYHUKAITUU TIPH paboTe ¢ TEKCTaMU y4eOHHMKA U JOTIOTHUTEIHHOM TUTEPATYPOd, CIIPABOYHBIMU
TaOIUIIaMU, TIPOSIBIISITH TOTOBHOCTH K YBOXKEHHIO WHOM TOUYKU 3PEHHUSI IPU 0OCYKICHUH PE3yIbTaTOB
BBITIOJIHEHHOW paboThI;

* 00BEKTUBHO OIEHUBATh MH(POPMAIIMIO O BEIIECTBAX U XMMHUYECKUX MPOIECCaX, KPUTHIECKI
OTHOCHTBHCS K TICEBJIOHAYYHOH MH(POPMAINH, HETOOPOCOBECTHOM peKiIaMe, Kacarolencsl UCIIOIb30BaHUS
pPa3IUYHBIX BEIIECTB.

* 0OCO3HABaTh 3HAYCHUE TEOPETUUECKUX 3HAHUM JIJIST TPAKTUUYECKON JACITEIHPHOCTH YETI0BEKA;

* OMKICHIBATh U3yYEHHBIE OOBEKTHI KaK CUCTEMBI, MPUMEHSSI JIOTUKY CHCTEMHOTO aHAJIN3a;

* MPUMEHSTH 3HAHUS O 3aKOHOMEPHOCTSIX MEPUOINIESCKON CHCTEMBI XUMUYECKUX DIIEMEHTOB IS
O0OBSICHEHUS U MPEIBUJICHNS CBOMCTB KOHKPETHBIX BEIIECTB;

* pa3BUBaTh UHPOPMAILIMOHHYIO KOMIIETEHTHOCTh IIOCPEACTBOM YIIIyOJIeHUs 3HaHUM 00 HCTOPUH
CTaHOBJICHUS] XUMUYECKOU HayKH, €€ OCHOBHBIX MOHSATH, MEPUOAUUECKOTO 3aKOHA KaK OJHOTO U3
BAYKHEHIINX 3aKOHOB MPUPOJIBI, @ TAK)KE O COBPEMEHHBIX JOCTHKEHHSIX HAYKU U TEXHUKH.

* COCTaBJISITh MOJICKYJISIPHBIE U MTOJIHbIE HOHHBIE YPAaBHEHHUS MO0 COKPAIIEHHBIM HOHHBIM YpaBHEHUSIM;

* IPUBOIUTH IPUMEPHI PEAKIUH, MOATBEPKAAIONINX CYIIECTBOBAHUE B3aUMOCBSI3U MEKIY
OCHOBHBIMH KJIACCAMU HEOPraHWYECKUX BELIECTB;

* IPOTHO3UPOBATH PE3YJIbTATHI BO3ACUCTBUS Pa3IMUHBIX (AKTOPOB HA U3MEHEHHE CKOPOCTH
XUMHUYECKON pPEeaKinH;

* IPOTHO3UPOBATH PE3YJIbTATHI BO3ACUCTBUS Pa3IMYHBIX (PAKTOPOB HA CMELIEHHE XMMHUYECKOTO
paBHOBECHS.

* IPOTHO3UPOBATH XUMUYECKUE CBOMCTBA BELIECTB HA OCHOBE UX COCTaBa U CTPOCHUS;

* IPOTHO3UPOBATH CLIOCOOHOCTH BEIIECTBA MPOSBIISTh OKUCIUTENbHBIE U BOCCTAHOBUTEIbHBIE
CBOMCTBaA C yU4€TOM CTeIeHel OKUCICHUS JIEMEHTOB, BXOISIINX B €r0 COCTaB;

* BBISIBJIATH CYIIECTBOBAHHE IEHETUUECKOM B3aMOCBSI3H MEXKIY BEIIECTBAMHU B PsiIy: MPOCTOE
BEIIECTBO — OKCHUJ — TUAPOKCU — COJIb;

* OPraHu30BbIBATh, IPOBOJUTH YUEHUYECKHE MPOEKTHI M0 UCCIEI0BAHUIO CBOICTB BEIIECTB,
HMMEIOIUX BKHOE MMPAKTUYECKOE 3HAYCHHE.

Conepxanue y4eOHOro nmpeamera
Tema 1. O0uias XapakTepuCcTHKA XMMIUYeCKHX dJ1eMeHTOB (11 yacoB)

XapakTEepUCTHUKA JIEMEHTA I10 €r0 IMOJOKEHUIO B IEPUOJUYECKON CUCTEME XUMUYECKUX JIEMEHTOB
. Y. MengeneeBa. CBOiCTBa OKCHIOB, KACIOT, OCHOBAaHHI U COJIEH B CBETE TEOPHUH AIEKTPOIUTHUECKOM
JMCCOLIMAlMU U MPOLECCOB OKUCIEHUSI-BOCCTAHOBIICHUS. [ €eHETHUECKUE PSbl METajIa U HEMETAJLIA.

[Tonsite 0 mepexoaHbIX d7eMeHTax. AMQOTepHOCTh. ['eHeTHYeCKHid psil MEePEXOAHOTO DIIEMEHTA.
[lepuonnueckuii 3aKkOH U MEpUOAUYECKAs cucTeMa XUMHUYeckux aneMeHToB JI. M. MenneneeBa B cBete
YYEHUS O CTPOEHUHU atoMa. VX 3HaueHue.


http://i-on.ru/

XuMu4ecKkass OpraHu3als >KUBOW M HEKMBOW INMPUPOJbl. XUMUYECKUN COCTaB spa, MAaHTUU U
36MHOM KOpbl. XMMHUYECKHE 3JEMEHTHI B KIETKaX MHUBBIX OPraHU3MOB. Makpo- U MHKPOIIEMEHTHI.
O06o00uieHne cBeCHUH 0 XUMUYECKUX peakiusax. Kinaccupukamus XUMUYECKUX Peakuil 0 pa3InyHbIM
NPU3HAKAM: «YHUCIO M COCTaB PEArupyloIUX W O0O0pa3yIoUIMXCsl BELIECTB», «TEIIOBOH 3(PheKT,
«HATIPABJICHUEY, «M3MEHEHUE CTETCHEH OKHCICHUS 3JIEMEHTOB, 00pa3yIOIIUX pearupyromne BeuecTBay,
«haza», «uCHOJb30BaHME KaTanuzatopa». lloHsATHE O CKOpOCTH XUMHUYECKOH peakuuu. DakTophl,
BIIMSIOLIME HA CKOPOCTh XUMHUYECKUX peakiuil. Karanuzaropsl u karanu3. MTHruOuTOpsl. AHTHOKCHIAHTBHI.

JdemoHcTpaumnu.

Paznmuneie gopmer Tabmuuer J[. M. MenaeneeBa. Mojenn atromMoB 35eMeHTOB 1-3-TO TEpHOJIOB.
Monenb cTpoeHus 3eMHOTO 11apa (IonepeyuHslil pa3pe3). 3aBUCUMOCTh CKOPOCTH XUMUYECKOM peakluy OT
MPUPOJbl PEArupyIOIIUX BEIIECTB. 3aBUCUMOCTb CKOPOCTH XUMHUYECKOM pEAaKIUU OT KOHIEHTpaIUU
pearupymouux BelecTB. 3aBUCUMOCTh CKOPOCTH XMMHYECKOW pEeakIUu OT IUIOIIAIU COINPUKOCHOBEHUS
pearupyromux BelmeCTB («KHUISIIUN CJI0i»). 3aBUCUMOCTh CKOPOCTH XHUMHUYECKOM peakluuu OT
TeMIIEpaTypbl PEarupyrolmrx BemecTB. ['OMOTreHHBII M TETEPOreHHbIM KaTaau3bl. PEepMEHTATHUBHBIN
karanus. Marubuposanue.

JlabopaTopHble ONBITHI.

1. Ilony4yeHue rugpokcuja IUHKAa U HCCIEIOBAaHUE €ro CBOMCTB. 2.MojennpoBaHue NOCTPOEHUS
[Tepuoanueckoit cucrembl xumuueckux 3nemMeHToB JI. M. MenneneeBa. 3. 3aMelieHre >kee3oM MeIu B
pactBope cynbbpata wmeau (II). 4. 3aBUCHMMOCTP CKOPOCTM XUMHUYECKOW pEAKIUd OT TMPHUPOIBI
pearupyroux BelecTB Ha IpuMepe B3auMOJIEHCTBUS KUCIOT C METaJUIaMHU.

5. 3aBUCHUMOCTh CKOPOCTH XHMHUYECKOM peaklud OT KOHLEHTPALMHU pEearupyrolifx BelIeCTB Ha
IIPUMEPE B3aAMMOICHCTBUS [IUHKA C COJITHOW KMCIIOTOM pa3INYHON KOHIIEHTPALIUH.

6. 3aBUCHUMOCTh CKOPOCTH XMMHYECKOW peaklHUU OT IJIOU[aJd CONPUKOCHOBEHMS pearupyronimx
BEMIECTB. 7. MoJeIHpOBaHUE «KUIIAIIETO ClIOs». 8. 3aBUCUMOCTh CKOPOCTHM XHUMHUYECKOW pEeakluH OT
TEeMIIepaTypbl pearupyrouiux BellecTB Ha mpuMmepe B3zaumojencTBus okcuna meau (II) ¢ pactBopom
CEpHOM KHCJIOTHI pa3IMYHON TeMmeparypbl. 9. Pa3znmoxkeHue mepokcHuaa BOJOPOJa C MOMOIIbI OKCHIA
mapranna (IV) wm karamasel. 10. OOHapykeHHe Karaja3bl B HEKOTOPBIX MHIIEBBIX mpoaykrax. 11.
WNurubupoBanue B3aUMOJCHCTBUS KUCIOT C METaJIaMH, YPOTPOITUHOM.

IIpenmeTHbIe pe3yabTAThl 00yUYeHUs

Yyanuiics 10J15KeH ymemp:

WCIIOJb30BATh IPU XAPAKTEPUCTHUKE MPEBPAILCHHUM BEIIECTB IOHATHUS: «XUMHYECKass pPEaKUus»,
«PEaKLUU COCTUHEHHS», «PEaKIIMH PA3I0KEHH», «PEaKIIM 00OMEHa», «peaklnuu 3aMeIICHUS», «PEeaKIHH
HEUTpaTU3alun», «9K30TEPMUYECKHE PEaKIUn», «IHIOTEPMUUYECKUE PEAKLUN», «OOpaTUMBbIE PEaKIUny,
«HEeoOpaTUMbIE pEaKLUU», «OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKLUUN», «TOMOTEHHBIE pEaKIUn»,
«TETEpPOreHHbIE PEAKLHNMN», «KATAIUTUYECKUE PpEAKIUN», «HEKATAIUTHYECKHUE PEaKUUN», «TEII0BOU
3hdeKT XMMHUECKON peaKkInm», «CKOPOCTh XUMHUUYECKOM peakluny, «KaTalu3aTopy;

XapaKTepU30BaTh XUMHUYECKHE 3JEMEHThl 1-3-T0 MepHoJOoB MO MX MHoJjoKeHuto B Ilepuoanueckoit
cucteMe xumudeckux sneMeHtoB J[. M. MenzaeneeBa: XUMHUECKHIl 3HAK, MOPSAKOBBIM HOMEp, NEPUOL,
rpyIna, MOArpyMa, OTHOCUTENIbHAsl aTOMHAasi mMacca, CTpOeHUE atoMma (3apsii sapa, YUCIO MPOTOHOB U
HEHUTPOHOB B sijipe, 00Ilee YHCIO SJIEKTPOHOB, paclpeieieHHE 3JEKTPOHOB IO AJIEKTPOHHBIM CIIOSM,
MpOCTOE BElIecTBO, (hopMylia, Ha3BaHUE U THUI BBICIIETO OKCHJA U TUIAPOKCHUIA, JIETy4ero BOJOPOTHOTO
COCTMHCHUS (111 HEMETAJIJIOB));

XapaKTepu30BaTh OOIINEe XUMHYECKUE CBOMCTBA aM(POTEPHBIX OKCUIOB U THAPOKCHU]IOB; MIPUBOIUTH
MIPUMEPHI peakInii, MOATBEPKIAOIINX XUMUYECKHE CBOMCTBA aM(OTEPHBIX OKCUIOB M TUAPOKCHJIOB;

JaBaTh XapaKTEPUCTUKY XUMHUYECKUX PEAKIIMI M0 YUCITY U COCTaBY UCXO/IHBIX BEIIECTB U MIPOAYKTOB
peakiuu; TeroBoMy 3¢ (heKTy; HampaBlIEeHUIO MPOTEKAHUS PEaKIMU; U3MEHEHUIO CTeNeHEel OKHCICHHS
3JIEMEHTOB; arperaTHOMY COCTOSIHUIO HCXO/IHBIX BEILIECTB; YYaCTHIO KaTaln3aTopa;

OOBSCHATP W TPHUBOJUTH MPUMEPHl BIUSHUS HEKOTOPHIX (aKkTOpoB (MpUpOJa pearupyroInx
BEILIECTB, KOHIIEHTpPAIMs BEUIECTB, JaBJIECHUE, TEMIIEPATYPA, KaTaIU3aTOP, HOBEPXHOCTh COMPUKOCHOBEHHMS
pearupyromux BEIeCTB) Ha CKOPOCTh XUMUYECKUX PEAKITU;

HaOMOaTh M OINHUCHIBATh YPAaBHEHHUS PEAKIUH MEX]Y BEIIeCTBAMU C TIOMOIIBID €CTECTBEHHOTO
(pyccKoro WM pOJTHOTO) SI3bIKA U S3bIKA XUMUU;

MPOBOJNUTH  OMBITHI, TOATBEPXKIAIOIINE XUMHUYECKHE CBOWCTBA aM(OTEpPHBIX OKCHUIOB H
TUPOKCUIOB; 3aBHUCHMOCTh CKOPOCTH XHMHYECKOW peakluu OT pa3IuuHbIX (akTopoB (Tpupoa



pearupyromux BEIIEeCTB, KOHIIEHTPAIUS BEIIECTB, JaBJICHHE, TEMIEpaTypa, KaTalu3aTrop, MOBEPXHOCTb
COINPUKOCHOBEHUS pearupyromunx BEIIecTB).

MertanpeaMeTHble pe3yJabTaThl 00y4eHust

VYyamuiics 10JI5KeH ymemp:

OTIpENIeNATh LEeNb YYeOHOH AEATEIbHOCTH C IOMOIIBIO YUUTENS U CAMOCTOSTENBHO, HCKATh CPECTBA
€e OCYIIECTBJICHHUS, paboTas MO IUIaHy, CBEpPATh CBOM JACUCTBUS C LENBbIO M MPHU HEOOXOAUMOCTH
WCTIPABJIATH OIIMOKH C TIOMOIIBIO YUUTENS M CAaMOCTOSITENBHO;

COCTaBJIATH AHHOTALIMIO TEKCTA;

CO3/1aBaTh MOJICJIH C BBIIEJICHUEM CYHIECTBEHHBIX XapaKTEPUCTHK O00BEKTa M MPEJCTABICHUEM HX B
MPOCTPAHCTBEHHO-TPAapUUECKON MITH 3HAKOBO-CUMBOJIMUYECKON (hopMme;

ONPEEINATh BUbI KJIACCU(PUKALUU (ECTECTBEHHYIO U HCKYCCTBEHHYIO);

OCYILECTBIIATH IPSIMOE JAETYKTUBHOE JIOKA3aTEIbCTBO.

Konmponvnas paboma Nel o teme «O011asi XapaKTepUCTUKA XUMHUECKUX SJIEMEHTOBY.

Tema 2. Metausl (17 yacos)

OOmiasi XapakTepuCTHKa 3JIEMEHTOB-METauioB. MeTaiisl B mnpupoje. buonormdeckas posb
MeTaoB. Makpo-, MUKpO- U yIbTPaMUKPODJIEMEHTHI B OpraHU3Me YeIoBeKa.

[lonoxxeHne MeTaIIOB B INEPUOJMYECKOM CHCTeME XHMMHYecKkux 3ieMeHToB J[. M. Menneneesa.
Oco0eHHOCTH CTPOEHHUS] aTOMOB METAJUIOB.

Mertanisl — npocThle BemiecTBa. MeTamnueckas KpUcTasindeckasl pelieTka U MeTaJuInueckas CBS3b.
Oo6mue ¢uznyeckue cpoiicTBa MeTaioB. CmaBbl. OTAeNbHbIE MPEACTABUTENIM YEPHBIX U IIBETHBIX
CILIaBOB.

Mertannsl B npupone. [lonyueHne meTannoB Kak BOCCTaHOBUTENBbHBIM mpolecc. Mertamtyprus.
OcHOBHbBIE BUBl METATYPTUU: MUPOMETAITYPrHUsl, THAPOMETAIUTYPIHs, diekTpoMeTamnyprus. [lonstue
00 DdJeKTponM3e KaK OKHUCIHUTEIbHO-BOCCTAHOBUTEIBHOM Ipouecce. V3MeHeHue OKUCIUTENbHO-
BOCCTAHOBUTEJIbHBIX CBOMCTB METAUIOB B 3aBUCUMOCTH OT HX IOJIOXKEHHUS B AIEKTPOXUMHUYECKOM DAY
HarnpspkeHud. [JoHsATHE 0 XMMUYECKUX UCTOYHHKAX TOKA.

OOure xuMHUYeCKHe CBOIMCTBAa MeTa/UIOB B cBeTe TO/l M TeOpun OKUCIUTENBHO-BOCCTAHOBUTEIBHBIX
npoueccoB. [ToHATHS 0 KOPPO3UU U cITOCOOAX 3alTUTHI OT KOPPO3HUHU.

AMGbOTEpHOCTh OKCUIIOB U TUAPOKCUIOB ATIOMUHHUS, IUHKA, XpOMa.

OOmass xapakTepuCTUKa MOATPYNIBI IMIenouHbiX MetauioB.IIpocteie BemectBa. OKcuabl U
TUAPOKCHU/IBI IIEJOYHBIX METAIOB, UX IOJIyY€HHUE, CBOMCTBA, IPUMEHEHUE. BakHelne coJin 1MeI0UHbIX
METaJUIOB, UX 3HAYEHHE B XUBOM M HEXKUBOM INPUPOJIE M KWU3HU venoBeka. lloHsaThe 0 KaiMiHBIX
yAOOpEeHUSX.

OOmiasi xapakTepUCTUKA IIEIOYHO-3€MEIbHBIX MeTaUIOB.OKCUIIbI U THUJPOKCHUJBI IIEIOYHO-
3€MEeNbHBIX METAJUIOB, UX IOJIyY€HHE, CBOMCTBA U MPUMEHEHHE. BaxkHelne coau 1meI0YHO -3€MeIbHbIX
METaJJIOB, WX 3HAUYEHUWE B JKMBOM M HEXHMBOW MpUpPOAE U B JKU3HM 4yenoBeka. KapOoHatbl
rUAPOKapOOHATHI KablUs. JKECTKOCTh BOJBI U CIIOCOOBI €€ YCTPaHEHHUS.

Amomunuil.Ctpoenne aroma, (u3MUECKMEe M XMMHYECKHE CBOMCTBA MPOCTOTO BEIIECTBA.
CoenuHeHUs aTIOMUHUS — OKCHJI U TUJIPOKCU]I, MX aM(pOTEepHBIN XapakTep. BaxkHelme conu aTroMuHusL.
[IpuMeHeHre aTFOMUHUS U €r0 COETUHEHUIA.

XKenezo. OcobenHocTH CTpoeHHs aToMa xene3a. JKenezo — mpoctoe BemecTBo. JKene3o B mpHUpoe.
Baxnenmue pynsl sxenesa. [lonmydyeHne n3 HUX 4yryHa M CTaldM KaK OKHCIMTEIbHO-BOCCTAHOBUTEIbHBIN
npornecc. Okcuasl u ruapoxcust sxenesa (11) u (II1). Comu xenesa (I1) u (I11). O6Hapyxkenue nonos Fe?* u
Fe®* B pacTBope. 3HaueHHe COeMHEHHIT JKeNe3a B IPUPOJIE M HAPOJHOM XO3siiCTBeE.

JemoncTpanuu.O06pa3ipl NPUPOIHBIX COCIUHEHUN METaUIOB — pyJd M HEPYAHBIX HCKOIAEMBbIX.
OO6pa3npl MeTayuloB M ciuiaBoB. Boccranosnenne menu u3 okcuga meau (II) Bomopomom. Bembimka
TEPMUTHON cMecH. B3anMmonelicTBre cMecH NOPOILIKOB CEPbI U )KeJe3a, IUHKA U cepbl. B3anMoaelictue
QIIOMHMHMS C PACTBOPAMHU KHUCJIOT, LIEN0YEN U ¢ BooH. ['opeHue xene3a, HaTpus, aIFOMUHUS M MarHUs B
KHcaopose. BzanmonelictBue xenesa U Menu ¢ XjaopoM. B3aummopneicTBue Meau ¢ KOHLEHTPUPOBAHHOM
CepHOM KHCIOTOM M a30THOM KHCIOTOW (pa30aBieHHOM M KOHIIEHTPUPOBAHHOMN). DIEKTPOJIU3 pacTBOpa
xaopuaa menu (II). Xumuueckne wuCTOUHUKM Toka. OOpas3lbl CTaNbHBIX H3AEIHHA, NOJBEPIIINXCS
KOppPO3UHU.



Oxpacka IIaMeHU COCAMHEHHSIMH ILIEJIOYHBIX MeTaioB. ['amenue nzBectd Bojgol. Pyoun u candup
Kak MPHUPOJHBbIE MOAU(HUKAINN OKcHIa amoMuHusA. CBerornpenomieHue pyouHa B Mosoke. Kommekius
xenezocoaepxanux MmunepanoB. [lonydenue ruapokeuioB xenesa (11) u (III).

JlaGopaTopHble omnbIThbl.1.B3aumoseiicTBue jxene3a WiIM IIMHKAa ¢ pacTBopoM cyibgara memau(ll).
2. B3aumopeiictBue kapOoHaTa KalbLUs C COJSIHOM KucioToi. 3. B3ammopeicTBue jkene3a ¢ COJITHOU
kucioToi. 4. KauectBenHsle peakiuy Ha kaTuonbl Fe?" u Fe*. 5. [Tonyuenne aMmdpOTEpHOTO MHAPOKCHAA U
HCCIIEA0BAHUE €r0 CBOMCTB.

IIpenmeTHble pe3yabTaThbl 00y4eHUs!

Yyamuiics 10J1KeH ymemp:

HCIIOJb30BATh NPH XapaKTEPUCTUKE METAUIOB M HUX COCIAMHEHMM IOHATHA: «METAJUIb), «Psf
AKTUBHOCTH METAJUIOBY», «ILEJIOYHBIE METAUIb», «IICJIOYHO3EMEIbHBIE METAUIb», UCIOJIb30BaTh UX MPH
XapaKTEpUCTUKE METAJUIOB; JlaBaTh XapaKTEPUCTUKY XUMHUYECKHUX 3JIEMEHTOB-METAJJIOB (IIEJIOYHBIX
METaJJIOB, MarHus, KaJiblius, aJIOMUHUS, XKejle3a) MO0 UX noJjiokeHuto B Ilepuoauueckoil cucrteme
xumudeckux sneMeHTtoB/]. M. MenneneeBa (XMMHUYECKHIl 3HAK, MOPSAKOBBIM HOMEp, MEPHOJ, TPYIINa,
MOArpYyIIa, OTHOCUTEIbHASI aTOMHAs Macca, CTPOEHHE aToMa (3apsij sipa, YUCIIO MPOTOHOB U HEUTPOHOB B
sanpe, o0llee 4YHCIO DSJIEKTPOHOB, PACHpPENEICHUE 3JIEKTPOHOB IO 3JIEKTPOHHBIM CJOSIM), MPOCTOE
BEIIECTBO, (hopMyJia, HA3BaHWE U TUII BBICILIETO OKCH/IA U THJIPOKCUIA);

Ha3bIBaTh COECMHEHMSI METANIOB M COCTABJIATH UX (POPMYIIBI IO Ha3BAHUIO;

XapaKTepU30BaTh CTpOEHUE, oOIMe (U3NYECKUEe W XUMHUYECKHE CBOMCTBAa IMPOCTHIX BEIECTB-
METaJUIOB;

OOBSACHATH 3aBUCHMOCTb CBOWCTB (MJIM MPE/ICKa3bIBaTh CBOMCTBA) XUMUYECKUX AIEMEHTOB-METAJIIOB
(paguyc, MeTalInyecKnue CBOMCTBA 3JIEMEHTOB, OKHCIUTEILHO-BOCCTAHOBUTENIBHBIE CBONCTBA 3JIEMEHTOB)
n 0o0pa3yeMbIX MMM COEIWHEHUN (KHCIOTHO-OCHOBHBIE CBOMCTBAa BBICIIMX OKCHAOB M THAPOKCHJIOB,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE CBOMCTBA) OT MoJiokeHHs B Ileproauueckoil cucteMe XMMHUYECKUX
anemenToB JI. . Menaeneera;

ONUCBIBATH OOILIME XUMHUYECKHE CBOICTBA METAIIOB C MOMOIIBIO €CTECTBEHHOTO (PyCCKOIrO MM
POJIHOTO) SI3bIKA U SI3bIKA XUMUMU;

COCTaBJIATh MOJICKYJISIDHBIE YPaBHEHHUS PEAKLMM, XapaKTEPU3YIOIIUX XUMUYECKHE CBOWMCTBA
METaJUIOB ¥ UX COCUHEHNM, a TAK)KE MICKTPOHHBIC YPABHEHHUS IIPOLIECCOB OKUCIICHUSA -BOCCTAaHOBIICHUS;

YPaBHEHHs DJICKTPOJIUTHYECKON AMCCOLMALUM; MOJEKYJISPHBIE, TOJHBIE U COKPALECHHBIC MOHHBIC
YPaBHEHHUs PEaKLUi C y9aCTUEM DIIEKTPOJIUTOB;

YCTaHABJIMBATh ITPUYUHHO-CJICACTBEHHBIC CBSI3U MEXKIY CTPOCHHUEM aTOMa, XUMHUYECKOW CBA3BIO,
TUIOM KPHCTANIMYECKON pEIIeTKH METaIOB M MX COEAMHEHHH, uX OOmMMHU (QU3UYECKUMU U
XMUMHYECKHMHU CBOMCTBAMU;

ONMCHIBATh XMMHYECKHE CBOMCTBA IIEIOYHBIX U IIEIOYHO3EMENBHBIX METAUIOB, a TAKKE AIFOMUHUS
U )KeJie3a U UX COEAMHEHUH ¢ IOMOIIBIO0 €CTECTBEHHOTO (PYCCKOIO MIIM POJIHOTO) S3bIKa U SI3bIKa XUMHUU;

BBITNOJIHATh, HAOJIIOAATh U ONUCHIBATh XMMHMUYECKHH HKCIEPUMEHT IO PaclO3HABAHUIO BaXKHEHUIIMX
KaTHOHOB METAJUIOB, THAPOKCU-HOHOB;

OKCIEPUMEHTAJIbHO  MCCIEA0BATh  CBOMCTBA  METAJJIOB M MX  COEIMHEHUH,  pelarb
JKCIEPUMEHTAJIbHBIC 3a/1a41 110 TeMe «MeTaibhy;

OIUCBIBATH XUMUYECKUH KCIIEPUMEHT C IMOMOILBIO €CTECTBEHHOIO (PYCCKOTO MM POIHOIO) SA3bIKA U
A3bIKa XUMUU;

IIPOBOJIUTH PacueThl 10 XUMUYECKUM (POpMYIaM U ypaBHEHUSM peakLui, MPOTEKAIOIIUX C yJacTHEM
METAJJIOB ¥ UX COCTUHEHUM.

MetanpeaMeTHbIe pe3yabTaThl 00y4eHHUs

Yyamuiics 10JIZKeH ymems:

paloTaTh M0 COCTaBJIEHHOMY IJIaHY, UCIOJb3Ys Hapsly C OCHOBHBIMU U JIONIOJHUTEIbHbBIE CPEACTBA
(cripaBOYHYIO JIUTEpaTypy, cioxHble npuOopsl, cpernctBa MKT); ¢ momomipio yuurtens oTOuparh Ais
peleHus yueOHbIX 33724 He0OXO0JMMBbIE CIIOBAPH, SHLIMKIIONEANH, CIIPABOYHUKH, IIEKTPOHHbIE TUCKH;

COIOCTABIATh U OTOMpPATh MH(POPMALMIO, TOJIYYEHHYIO M3 pPa3IMYHbIX HCTOYHHUKOB (CIIOBapw,
SHIUKJIONIEINH, CIIPAaBOYHUKH, JIEKTPOHHBIE TUCKH, ceTh VIHTEpHET);

NpPEJCTaBIATh HMH(OpPMAIMI0 B BUJIE TaONUI], CXEM, OIOPHOTO KOHCIIEKTa, B TOM YHCIE C
npumeHenneM cpencts UKT;



0(GOPMIIATH CBOM MBICIIM B YCTHOW M MUCHMEHHON pEYM C y4ETOM CBOMX yYEOHBIX M >KU3HEHHBIX
pEeYeBBIX CUTYALUH, B TOM uucie ¢ npuMeHenuem cpeacts KT,

COCTAaBJIATh PELICH3UIO HA TEKCT;

OCYULIECTBJIATH JOKA3aTeJIbCTBO OT IIPOTUBHOTO.

IIpakTukym 1. CBolicTBa MeTAJIOB U HX COCAMHEHUH

IIpenmeTHble pe3yabTaTbl 00y4eHUs!

VYyamuiics 10JI2KeH ymemas:

oOpamarbcst ¢ 1a00paToOpHBIM 000PYIOBAaHUEM W HArpeBaTelIbHBIMU NMPHOOpPAMH B COOTBETCTBHH C
MpaBUJIaMU TEXHUKU O€3011aCHOCTH;

HaOJI0/1aTh 32 CBOMCTBAMH METAJUIOB M UX COCTMHEHUH U SBJICHUSMH, POUCXOISIINMHU C HUMHU;

ONMCHIBATh XUMHUYECKUI IKCIIEPUMEHT C IIOMOILBIO €CTECTBEHHOTO (PYCCKOIO UM POJHOTO) SI3bIKa U
SI3bIKa XUMUU;

JIeJIaTh BBIBOJBI 110 PE3YJITATAM POBEIECHHOIO SKCIIEPUMEHTA.

MeranpeamMeTHble pe3yabTaThl 00y4eHUs!

Yyamuiics 0J1KeH ymemp:

ONpEeNsiTh, UCXOAS W3 YyueOHOM 3amaduu, HEOOXOJMMOCTb MHCIIOJIb30BaHMS HAOMIONEHUS WM
JKCIIEpUMEHTA.

Ipaxmuueckasa paboma Nel «OcyiecTBICHHE LETTOYKH XUMUYECKUX IPEBPAILICHUI METaJIOBY.

3auem no meme: «MeTamb».

Tema 3. HemeTasuibl (28 yacos)

OO6mrast XxapakTepuCTHKA PJIEMEHTOB-HEMeTaIIOB. HemeTaibl B mpupoie: coepkaHue HEMETAIOB B
3eMHOM Kope, atMocdepe, ruapochepe. bronmornueckas posib HEMETAIIOB.

[TosoxkeHrne HEMETAIIIOB B MEPUOIMYECKON cucTeMe XuMuieckux anementoB JI. . Menneneena.
Oco0eHHOCTH CTPOCHHSI aTOMOB HEMETAJIJIOB.

Hemerannel — npocTeie BenecTBa. MosieKyIsipHbIe M aTOMHbIE KPUCTAITTHYECKUE PEILIETKU
HEMETAIJIOB — MPOCTHIX BelecTB. O0mue pusnueckre CBONCTBAa HEMETAIUIOB. AJUIOTPOIUS KUCIOPO/Ia,
yriepoa, cepsl, pochopa.

[Tonydyenue azora, kuciopoaa GpakIMOHHON MEPETOHKOM KUIKOTo Bo3ayxa. [loyuenue kuciopoaa
1 BOJOPOJA IEKTPOIU3OM BOIbI.

OO01ue XMMHUYECKUE CBOMCTBA HEMETAIIJIOB B CBETE TEOPUHU OKHCIUTEIBHO-BOCCTAHOBUTENIBHBIX
MIPOLIECCOB.

OO01as XxapakTepucTUKa rajioreHoB.['alioreHoBo1I0poAbl, UX MOJYyYeHHUE U CBOICTBA.
["anoreHoBOI0pOAHBIE KUCIOTHI U UX cBOMcTBa. CoJIM raJloreHOBOIOPOAHBIX KUCIOT. bruonoruueckoe
3HaYEHUE COCAMHEHUI TaJIOTeHOB.

Cepa u ee coenunenus.Cepa B npupoze. Ee nonyuenue u npumenenue. Cepa Kak OKUCIUTENb U
BOCCTaHOBUTEb.

Oxcun cepsl (1V), cepaucTas kucnora, cyibdursl. O6Hapyxkenue anuona SOz? B pacTBOpe.
[IpumeHeHne coelMHEHUN Cepbl B CTENIEHN OKUCTICHUS +4.

Oxcup cepsl (VI), cepnas kucnoTa, cyibdaTsl. CBolicTBa pa3daBlIeHHON U KOHIICHTPUPOBAHHOM
cepHol kucinoTel. KauecTBeHHast peakius Ha cylb(ar-aHnoH. XUMUYECKUE PEAKIIUH, JIeKaIINe B OCHOBE
MOJIy4EHUSI CEPHOM KUCIIOTHI, U €€ MPUMEHEHHE B TPOMBIIIJICHHOCTH.

A30T U ero coeuHeHus. A30T B npupoje. KpyroBopot azora B mpupojie. CTpoeHHE MOJIEKYJIbl a30Ta.
[Tomyuenue a3zoTa (M3 BO3Iyxa) U ero mpuMeHeHne. OKUCIUTETbHbIE U BOCCTAHOBUTENLHBIE CBOMCTBA
azora.

AMMUaK, ero MpoMBIIUICHHOE U TabopaTopHOe nonydeHne. PU3nyecKue 1 XUMHUIEeCKHe CBONCTBA
ammuaka. Conu ammonus. [IpuMeHeHrne aMMuaka u cojieif aMMOHUS B OBITY M IIPOMBIIIIEHHOCTH.

Kucnopoacoaepxamue coequnenust azora. Oxcuapl azora (II) u (IV), ux nmonyueHnue u cBoicTBa.
A3OTHas KUCJIOTA, €€ CBOMCTBA KaK AJIEKTPOJIUTA U OKUCIHUTENA. B3auMoaeiicTBre a30THOM KUCTIOTHI
(pa30aBneHHOW U KOHIICHTPUPOBAHHOW) ¢ MeIbl0. HUTpaThl, UX XUMUYECKHE CBOWCTBA. A3OTHBIE
ynoOpeHus, nX IpUMEHEHHUE.

docdop u ero coenqunenus. docdop B npupoae. Kpyroopot dochopa. [Monmyuenune gochopa u ero
npumerenne. ®ochop Kak OKUCIUTENb U KaK BOCCTAHOBUTEIb.



Oxcup pochopa (V) u oprodocdopHast KUCIOTa, UX MTOTyIeHHE U CBOMCTBA. DochopHbIe
yInoOpeHus.

Kpemnuii u ero coennnenns. Kpemuuii B npupone. IlosryaeHne u npuMeHeHne KpeMHUS.

Oxkcun kpemuus (IV) B npupojie u TexHuke. XuMU4eckrue cBocTBa okcuaa kpemuus (IV).
Kpemuuesas kucnora u cuiinkarbl. CHIIMKAaTHAs IPOMBIIIJIEHHOCTh: CTEKIIO, LIEMEHT, KEpaMHKa.

VYrnepona u ero coenuuenus. Yriepoa B npupojae. KpyroBopot yriepona. AmioTpomnust yriepoaa:
anMas, rpauT — UX MPUMEHEHHE. AKTUBUPOBAHHBIN yroJib, €0 IPUMEHEHUE. AJICOPOIIHSL.

VYriepo Kak BOCCTAHOBUTENb U KaK OKHCIIUTENb.

Oxkcunp! yraepona (I1) u (IV), cpaBuenue ux coiictB. TokcuunocTs okcuaa yriepona (II), ero
IIpUMEHEHHE B TpoMblnieHHocTH. Oxeun yriepoaa (IV) B mpupojie, NpoMbIIUIEHHOCTH, TOBCEIHEBHOM
KU3HU YEJIOBEKa.

VYroJibHAsI KUCIOTA, KApOOHATHI U THAPOKapOOHaThl. CBOMCTBA COJIEH YTOJIbHONU KUCIIOTHI.
KagecTBenHnas peakuus Ha KapOoHaT-aHnoH. KapOoHaThl ¥ rHIpoKapOoOHaTh B Ipupoe. MuHepaibHbIe
BO/IBI.

JdemoncTpanuun.O06pasibl MPUPOJIHBIX COSTUHEHUN HeMeTallIoB. OOpa3Iiibl MPOCTHIX BEIIECTB —
HEMETAJUJIOB (cepa IlacTHYeckast U Kpucramuimueckas, pocdop Oenblii U KpacHbI, OpoM, O, KUCTIOPOI U
030H). CpaBHEHHE TBEPAOCTH ainMasa U rpaduTa (cTeksiopes u rpudernb KapaHaaiia o OTHOIICHHUIO K
crekny). [lomydeHue cepbl peakimen XJIOPHOU BOJIBI M pacTBOpa cepoBoiopoaa. [lomydeHue xmopa
B3aMMOJICHCTBHUEM COJISTHOM KUCJIOTHI C IIEPMaHTaHaTOM Kaius ui okcuaoM Mapranna(lV). [Momydenue
oemoro ¢ocdopa, ceprl ractuueckoi. ['openune kpacHoro docdopa. Karanmuruueckoe neiicTBre BopI Ha
PEaKIHUIO ATIOMUHUS C MOJIOM.

XUMHUYECKHE CBOMCTBA COISTHON KMCIOTHI (B3aUMOJIEHCTBHE C IIMHKOM, okcuaoMm meau (11),
ruapokcugoM meau (I1), kapbonarom HaTpus, HUTpaToM cBUHIIA). PasHooOpa3ue okpacku cyab(huiIoB
MetaiioB. KauecTBeHHas peakuus Ha cyab(duI-aHUOH (C pacTBOPOM HUTpaTa CBUHIA). B3anumoeiicTeue
KOHLIEHTPUPOBAHHOM CepHOM KUCIOTHI ¢ caxapoM. Kosutekuus MuHepanbHbIX yanoopenuit. [lonydyenue
aMMMaKa peakiueil oOMeHa u pacTBOpPEHHE aMMHUaKka B Bojie («aMMuavHblid poHTany). KauecTBeHHas
peaxiusi Ha KaTHOH aMMoHHUsl. B3aumoieiicTBue yriepoja ¢ paciiiaBoM HUTpaTa kanus. Paznoxxenue
HUTpaTa Kainus Ha Oymare («Oerymuii oroHby). ['openne kpacHoro docdopa u pacCTBOPEHUE MPOTYKTA
peakuu B Boje. KauectBeHHas peakius Ha optodochopHyro kuciaoty. O6pasisl MPUPOIHBIX
Mo upukaruit okcuaa kpemuus (IV). OOpa3ipl cTekos pa3InyHOTO Ha3HaueHus. [IpoayKiys cuimKaTHOM
npomsinieHHOCTH ((papdop, kepamuka, IIEMEHT, KUPIUY U JIp.). BeIpannBaHue «CUIMKATHOTO Cajiay.
OO6pa31bl IpUPOTHBIX KAPOOHATHBIX MUHEPAJIOB.

JladopaTopHble onbIThl. 1. Peakiius noauma kaims ¢ XJ0pHOH BoAOH (pacTBOp oTOeIMBaTes
«benuznay). 2. OOHapyXeHHE XJIOPHI-aHHOHOB B MOPCKO# BoJie (PacTBOP MOPCKO# COJIH JIJIsi BaHH).

3. O6Hapy>xeHue kapOoHAT-aHHOHA B HETa3UPOBaHHON MUHepanbHOU Boje. 4. KauecTBeHHbIE peakuu Ha
raJloreHuI-aHuoHbl. 5. KauecTBeHHas peakuus Ha cynb@ar-anuoH. 6. [lomydyenne kpeMHUEBOM KUCIOTHI
peaknueit ooMeHa. 7. CpaBHEHHE CBOMCTB KECTKOW W TUCTHILTMPOBAHHOM BOJIbI. 8. YcTpaHeHue
MTOCTOSIHHOM YKECTKOCTH BOJIBI.

IIpenmeTHble pe3yabTaThl 00yUeHUsI

Yyamuiics A0JKeH ymemp:

MCI0JIb30BATh MIPH XapaKTEPUCTUKE METAJIOB U UX COCTMHEHHM MOHATHS: «HEMETAILIIBI»,
«TaJIOTeHBI», «AJIOTPOITHBIE BUIOM3MEHEHUS, <OKECTKOCTD BOJBI», «BPEMEHHAs KECTKOCTb BOABIY,
«IIOCTOSIHHAS KECTKOCTh BOABI», «00IIast dKECTKOCTh BOIBIY;

JaBaTh XapaKTEPUCTHUKY XUMUYECKUX AJIEMEHTOB-HEMETAIIIOB (BOJAOPOa, TAIOT€HOB, KUCIOPOa,
cephl, a3ota, docdopa, yriepoaa, KpeMHHS) [0 UX MOJOKeHUIO B [leproanueckoil cucreMe XUMUYECKUX
anemenToB J[. 1. MenneneeBa (XUMHUUYECKUI 3HAK, TOPAIKOBBIN HOMED, IEPUO, TPYIINA, TOATPYIINa,
OTHOCHUTEIIbHAsl aTOMHAsl Macca, CTpPOeHUE aToMa (3apsl SApa, YUCIO0 MPOTOHOB U HEUTPOHOB B SpE,
oO111ee YncIIo 3JIEKTPOHOB, paclipe/iesIeHUe IEKTPOHOB 10 3JEKTPOHHBIM CIIOSIM), IIPOCTOE BEIIECTBO,
¢dbopmMyna, Ha3BaHUE U THII BBICIIETO OKCUAA UTHAPOKCHAA, (hopMyma U XapaKTep JIETy4ero BOJOPOIHOTO
COCTMHCHUS );

Ha3bIBATh COCMHEHHSI HEMETAJIIOB M COCTABJISATH UX (DOPMYIIBI IO HA3BaHHUIO;

XapaKTepH30BaTh CTPOCHUE, O0IIHe (PU3NUecKre U XUMUYECKIE CBOWCTBA MPOCTHIX BEIIECTB-
HEMETAJIJIOB,;



OOBSCHATH 3aBUCUMOCTh CBOUCTB (HJIH TPECKA3bIBaTh CBOMCTBA) XUMUYECKHX DJIEMEHTOB-
HEMETAJUIOB (pajnyc, HEMETAJUTMYECKUE CBOMCTBA AIIEMEHTOB, OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIC
CBOMCTBA 3JIEMEHTOB) M 00pa3yeMbIX MU COETMHEHHUM (KHCIOTHO-OCHOBHBIE CBOMCTBA BBICIIUX OKCHIOB
Y TUAPOKCUJIOB, JIETYYUX BOJIOPOJHBIX COCTUHEHHM, OKUCIUTEIbHO-BOCCTAHOBUTEIHHBIE CBOMCTBA) OT
nosoxeHus B [lepuoaudeckoil cucreme xumuueckux uemeHTos . . Menneneesa;

OTIMCHIBAThH OOIINE XMMHYECKHE CBOMCTBA HEMETAIIOB C MIOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO HIIH
POAHOTO) SI3bIKA U SI3bIKA XUMUU,

COCTAaBJISITh MOJICKYJISIPHBIC YPaBHEHUS PEAKLIUMA, XapaKTEPUIYIOIIUX XUMUYECKHUE CBOMCTBA
HEMETAJUIOB M MX COCIMHECHHH, a TAK)Ke AJICKTPOHHBIC YPABHEHUS MTPOILIECCOB OKHUCIICHUSI-BOCCTAHOBIICHHUS;

YpaBHEHUS AJICKTPOJUTUUECCKON TUCCOIUAIIMHU; MOJICKYJISIPHBIC, TIOJIHBIE U COKpPAIlEHHbIE HOHHbBIE
YpaBHEHUS PEAKINI C y9aCTUEM DJIEKTPOJIUTOB;

YCTaHaBIUBATh MPUYNHHO-CJICICTBEHHBIC CBSI3U MEXKAY CTPOCHHEM aTOMa, XUMUYECKOM CBS3BIO,
TUIIOM KPUCTAJUTMYECKOU PElIeTKU HEMETAJIJIOB M UX COCIMHEHHH, NX OOIMMHU (PU3UIECKUMU U
XUMUYECKUMHU CBOMCTBAMU;

OTUCHIBATh XUMHUYECKHE CBOMCTBA BOJOPO/Ia, TAJIOT€HOB, KUCIOPO/1a, Cephl, a30Ta, ocdopa,
rpaduTa, aJiMaza, KpEMHUS U UX COCTUHEHUHN C TIOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO MJIM POJHOTO) SI3bIKA
U S3bIKA XHUMHU;

OTIMCBIBATh CIIOCOOBI YCTPAHEHMUSI )KECTKOCTH BOJIbI M BHIMIOJIHATH COOTBETCTBYIONTUN UM
XUMUYECKUN IKCTIEPUMEHT;

BBITIOJTHATH, HAOJIO/IATh U ONTMCHIBATH XUMHYECKUI IKCIIEPUMEHT IO PaCIiO3HABAHUIO HOHOB
BOJIOPOJIa M1 aMMOHHSI, CynbdaT-, KapOOHAT-, CUIIHKAT-, pocdart-, XIOpua-, OpOMHI-, HOIUI-HOHOB;

AKCIIEPUMEHTAIILHO UCCIIEI0BATh CBOMCTBA METAJIOB U X COCTMHEHUMN, PEIIaTh
SKCIIEpUMEHTaJIbHBIE 3a/1auu 110 TeMe «Hemeramib;

OTIMCBHIBATh XUMHYECKHI IKCIIEPUMEHT C TIOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO MJIM POJHOTO) SI3BIKA U
SI3BIKA XUMUH;

MIPOBOJUTH PACUEThI 10 XUMUYECKUM (OpMYiiaM U YPAaBHEHUSAM PEaKIUi, MPOTEKAIOIINUX C yYaCTHEM
HEMETAIJIOB U UX COEAMHEHUN.

MeTtanpeaMeTHblIe pe3yJbTAThl 00y4YeHUsI

Yyamuiics 10J15KeH ymemp:

OpraHU30BBIBATH y4eOHOE B3aMMOACHCTBHE B IpyIIe (pacnpeaessTh poyiu, J0rOBapUBAThHCS IPYT C
JIPYrOM H T. 11.);

MpeIBUJIETh (MIPOTHO3UPOBATH) MOCIEICTBUS KOJUICKTUBHBIX PELICHUM;

MMOHUMATh IPUYHUHBI CBOEr0 HEYCIIeXa U HAXOAUTh CIIOCOOBI BHIXOA U3 3TOM CUTYaIUU;

B JTMAJIOTE C YUUTETIEM YUYUTHCS BBIPAOAThIBATH KPUTEPHH OLIEHKU U ONPENENATh CTEIIEHb
YCIIEUTHOCTU BBITMOJIHEHUS CBOEH pabOThl U pabOThI BCEX, UCXOMAS U3 UMEIOIIUXCS KPUTEPHEB,
COBEPIICHCTBOBATh KPUTEPHUH OIICHKH U MOJIb30BATHCS UMHU B XOJI€ OLIEHKU U CAMOOIICHKH;

OTCTauBaTh CBOIO TOUKY 3pEHUs, apryMEHTHUPY €€;

MOATBEPKIaTh ApTyMEHTHI (PakTamu;

KPUTHYHO OTHOCHUTHCS K CBOEMY MHEHHUIO;

CIIYILIaTh APYTUX, MBITATHCS IPUHUMATH IPYTYIO TOUKY 3pEHHUSI, ObITh TOTOBBIM U3MEHUTH CBOIO
TOYKY 3PCHHUS;

COCTaBIIATH pedepar mo ornpeaeaeHHon hopme;

OCYILIECTBIISITH KOCBEHHOE Pa3AeNUTENIbHOE 10KA3aTeNbCTBO.

IIpakTnkym 2. CBolicTBa COCAUHEHUI HEMETAJLIOB

IIpenmerHblie pe3yabTaThl 00y4eHUs!

Yyamuiics 10JI2KeH ymems.

oOpamiarbes ¢ 1a00paTOPHBIM 000PYIOBaHUEM U HarpeBaTeIbHBIMU PUOOPAMU B COOTBETCTBUH C
MIpaBUJIAMH TEXHUKH 0€3011aCHOCTH;

Ha0Jr0/1aTh 33 CBOMCTBAMM HEMETAJVIOB U UX COEAMHEHHH U SBJIECHUSMH, TPOUCXOAIIUMHU C HUMH;

ONMCHIBATh XUMUYECKHUI 3KCIIEPUMEHT C MOMOLIBI0 ECTECTBEHHOT'O (PyCCKOTO MIIM POJIHOTO) SI3bIKA U
S3bIKa XUMUU;

JIeNIaTh BBIBOJIBI 110 PE3yJIbTaTaM MPOBEJEHHOIO SKCIIEPUMEHTA.

MetanpeaMeTHbIe pe3yabTaThl 00y4eHHUs

Yyaimuiics 10JI2KeH ymMems:



OTIPEIEIIATh, UICXOI U3 YUeOHOM 3a/1a4ur, He0OX0JMMOCTh UCTIONB30BaHUS HAOTIOACHUS UITU
IKCIIEPUMEHTA.

Ipaxmuuecxas paboma Ne 2.Iloarpyrmmna Kucaopoaa

IIpakmuyeckasn paboma Ne 3.9xkcriepuMeHTalIbHBIE 3a7a4yu 110 TeMe: «[loarpymnmna kucmopoaa

Ipaxmuueckas paboma No4«PetieHne 3KCIIEpUMEHTATBHBIX 32121

Ipakmuyeckasn paboma Ne 5. «Iloirydenne, cOOMpaHue U PaclO3HAHUE Ta30BY.

Koumponvnas paboma Ne2 o teme «Hemeramibn.

Tema 4. OOoOmeHue 3HAHMII 1O XMMHH 3a Kypc OCHOBHOW mikoJbl. IloaroroBka k
rocyaapcrBenHoii urorosoii arrecrauuu (F'MA) (11 4)

Ilepnognueckuit 3akoH u llepuogmyeckas cucrema xumudeckux snemeHToB .M. Menpeneesa.
OU3NYeCKUl CMBICT MOPSIKOBOIO HOMEpa 3JEMEHTa, HOMEPOB IMEpHOJa M TPYNIbl. 3aKOHOMEPHOCTH
W3MEHEHUsI CBOMCTB JJIEMEHTOB M MX COCIMHEHHH B INEPUOJAX M Tpylnax B CBETE IPENCTABICHHU O
CTPOCHHMH aTOMOB JJIEMEHTOB.

3HaueHue NMepruoIUUYecKOro 3akoHa. Buibl XMMUUECKUX CBA3EH W TUMBI KPUCTANIMYECKUX PELIETOK.
B3aumocBs3p cTpoeHust U cBoWcTB BemlecTB. Kitaccupukanus XMUMHUYECKHUX pPEaKIUil M0 pa3IuuyHbIM
MpU3HaKaM (YUCIIO U COCTaB pearupyrouux U oOpa3yloIMXCsl BELIECTB; HAJUYMErpaHULbl pa3zaena (as;
TeII0BOM 3¢ (eKT; U3MEHEHUE CTENEHEN OKUCIEHNs aTOMOB; UCIIOJIb30BaHUE KaTalu3aTopa; HallpaBJIeHNe
npotekanus). CKOpoCTh XUMHUYECKUX pPEeaKkMi U (akTophbl, BIUsgomue Ha Hee. OOpaTUMOCTh XMMHUYECKUX
peakiuii ¥ crnocoObl CMEUIEHUS! XUMUYECKOTO PaBHOBECHSI.

[IpocTeie n cnoxHble BemecTBa. Merauibl U1 HeMeTallbl. ['eHeTnyeckue psabl MeTaia, HeMeTaia
U nepexoAHoro Meramia. OKCUIbIM TUAPOKCUIBI (OCHOBAHUS, KUCIOThI, aM(pOTEPHbIE THIPOKCHUIBI), COJIH.
Ux cocra, kinaccupukanusg U oOIMIMEe XUMUYECKHE CBOWCTBA B CBETE TEOPUHM DIEKTPOIUTHUECKOM
JMCCOLUAINN.

JINYHOCTHBIE Pe3yJIbTaThl 00y4YeHUs

Yyamuiics 10JIKeH:

3HAMb U NOHUMAMb. OCHOBHBIE MCTOPHUYECKHE COOBITUS, CBA3aHHBIE C Pa3BUTUEM XHUMUHU
noO11ecTBa; JOCTHKEHHUs B 00JACTH XMMMH U KYJIBTYypHbIE TPAAULUU (B YACTHOCTH, HAyYHBIETPAIUIIIH)
CBOEH CTpaHbl; OOLIEMHPOBBIC JOCTM)KEHUS B O0OJACTH XUMHUHM; OCHOBHBIE NPUHLMIIBI W IpaBHiIa
OTHOILIEHMSI K IPUPOJIE; OCHOBBI 3I0POBOT0 00pa3a )KU3HU U 3J0POBbECOCPEratoUX TEXHOIOTHIA;

IIpaBUJIA NTOBEJCHMS B UPE3BbIYAHBIX CUTYalUAX, CBA3aHHBIX C BO3JEHCTBUEM PA3JIIMYHBIX BEUICCTB;
OCHOBHBIE IIpaBa M OOS3aHHOCTH TI'paXJaHWHA (B TOM YHCJE YYalllerocs), CBSI3aHHbIE C JIMYHOCTHBIM,
Ipo(heCCHOHABHBIM M AKU3HEHHBIM CaMOOIIPEICICHUEM;

COLIMAJIbHYIO 3HAYMMOCTb U COJIep KaHue Npodeccuii, CBI3aHHbIX C XUMHEH;

UCHBIMBIEAMb . TyBCTBO TOPIOCTH 33 POCCUICKYI0 XMMHYECKYI0 HayKy U YBaXCHHE K HCTOPUH €€
pa3sBUTHS; YBOKEHUE U NPUHATHE JOCTHKEHUM XMMHMHM B MHUpE; JHOO0Bb K IpPHUPOJE; YBaKEHUE K
OKpYyXaroIluM (y4JaluMcsl, YYUTENs M, POIAUTENAM MU Jp.) — YyMeTh CIyIIaThb W CIbILATh MapTHEPA,
IIPU3HABATH MPABO KaXXJIOr0 Ha COOCTBEHHOE MHEHHE, NPUHUMATh PEUIEHHs C y4eTOM IO3UIMH Bcex
YYaCTHUKOB; YyBCTBO IIPEKPACHOTO M 3CTETUYECKUX YYBCTB Ha OCHOBE 3HAKOMCTBA C MUPOM BELIECTB U UX
IIPEBpAILEHUI; cCaMOyBa)K€HHE U AIMOLMOHAILHO-TI0JIOKHUTEIbHOE OTHOIIEHHUE K cee;

npu3naeamp: 1IEHHOCTH 3/10pOBbS (CBOEr0 M APYIMX JIHOAEH); HEOOXOJUMOCTbh CaMOBBIPa)KEHUS,
camopean3aly, COLUAIBLHOIO MPU3HAHUS;

0C03HA8amb: TOTOBHOCTb (MJIM HErOTOBHOCTb) K CaMOCTOSITEJIBHBIM IIOCTYNIKaM WU JEHCTBHSM,
OTBETCTBEHHOCTb 3a MX PE3YJIbTaThl; TOTOBHOCTh (MM HETOTOBHOCTH) OTKPBHITO BbIpaXaThb U OTCTaUBAaTh
CBOIO NTO3UILMIO U KPUTUYHO OTHOCUTHCS K CBOUM IIOCTYIIKAM;

npoAGNAMp: HKOJOTHMUECKOE CO3HAHUE; J00pOoXKeNnaTeIbHOCTb, JOBEPHE W BHUMATENBHOCTb K
JIO/ISIM, TOTOBHOCTh K COTPYIHHMUYECTBY U Jpyk0e, OKa3aHUIO MOMOIIM TeM, KTO B HEHl HyXJaercs;
00O0OIIEeHHBIH, yCTOWYMBBIH W  W30MpaTeNbHBIM  [MO3HABATENbHBIM  HMHTEpPEC, WHULMATHBY U
M0003HATENIFHOCTh B U3YYEHWU MMpa BEIIECTB U PEaKIHif; IeIeyCTPEMIIEHHOCTh U HACTOMYMBOCTH B
JOCTH)KEHUH LieJIel, TOTOBHOCTh K MPEOJI0JICHUIO TPYIHOCTEH; YOeXK/IeHHOCTh B BO3MOYKHOCTH MO3HAHUS
PUPOJIBI, HEOOXOIUMOCTH PAa3yMHOT'O HCHOJIB30BAHUS JOCTHKEHUI HAYKH M TEXHOJOTHH sl pa3BUTHUS
00I111eCTBA;

ymemp: YCTAaHABIMBATD CBSA3b MEXKY LIEIbI0 U3YUYECHUS XUMUU U TEM, Ul YErO OHA OCYLIECTBIIAETCS
(MOTHBaMM); BBIMOJHATH KOPPUTHPYIOIIYI0 CaMOOLIEHKY, 3aKJIIOYAIOIIYIOCS B KOHTPOJE 32 IPOLIECCOM



HU3YyUCHUA XUMHUH U BHCCCHUU HGOGXOI{I/IMBIX KOPPCKTHUBOB, COOTBCTCTBYIOUIUX 3STallaM H criocodam
U3Y4YEHHs Kypca XHUMMH; BBINOJHITh PETPOCIEKTUBHYI0 CAaMOOLIEHKY, 3aKJIOYAlOUIyIOCs B OLIEHKE
mpolLecca M pe3yiapTaTa M3Y4€HHsS Kypca XMMHUM OCHOBHOM WIKOJIBI, NMOJBEACHUHM HMTOIOB HA OCHOBE
COOTHECEHMS LICJIEH U PE3YJIbTATOB;

CTPOUTL JKHU3HCHHBIC U HpOCI)ﬁCCI/IOHaHBHLIG IUIaHbl C Y4YCTOM KOHKPCTHBIX COLMAJIBHO-
HUCTOPHUYCCKHUX, IMOJIUTHUYCCKUX HU ISKOHOMHUYCCKUX yCHOBHﬁ; 0CO3HaBaTh COOCTBEHHBIE OCHHOCTH U
COOTBCTCTBUC UXIIPUHHUMACMBIM B JKU3HHU PCIICHUAM; BCCTHU AHUAJIOT HA OCHOBC paBHOIIPABHBIX OTHOIIICHUH
U B3aMMHOI'0 YBAXXCHUS; BBIACIIATH HpaBCTBeHHBIﬁ ACIICKT NOBCACHUA W COOTHOCHUTHL ITOCTYIIKH (CBOI/I u
JOPYTrUX JIIoJiel) U COOBITUS C MPUHATBIMU STHYECKMMM HOPMAaMHM; B Ipejeiax CBOUX BO3MOXKHOCTEH
HpOTHBOHeﬁCTBOBaTb IleICTBHHM U BJIUAHWAM, MOPCACTABIAIONIMM YIpPpO3y IKH3HH, 3A0POBBIO U
0€30MaCHOCTH JINYHOCTH U O0IIECTBa.

IIpakmuueckue pabomul Ne2, 4 nocam oOyualowull xapakmep, no3mMomy OYeHKU 3d UX bINOJIHEHUe He
8bICMABIAIOMCSL.

TemaTu4veckoe IJIAHUPOBAHUE

Ne Tema Bcero yacon KoauuecTBo
NMPaKTHYECKHX/KOHTPOJIbHBIX
padoT
1 | O0mas xapakTepMcTUKAa XUMHYECKHX 11 0/1
3J1eMEHTOB
2 | MeTtayibl 18 1/0
3 | Hemerasbl 28 4/1
4 | O000IIEeHne 3HAHUIT 10 XMMHH 32 KYpPC 10 0/0
OCHOBHO# IIKOJIBL

KajnengapHo-teMaTnyeckoe MJIaHUPOBaHNe

Nen/m | Jlata Tema ypoka OCHOBHBIE BUJIBI JEITEIHHOCTH YIAIIUXCS Jlomariaee
3aJaHue

Tema 1. BBenenne. O01masi XapakTepucTHKA XUMHYECKHX YJIEMEHTOB U XUMHYECKUX peaKIMii.
Ilepuoguyeckuii 3aKOH U NepHOANYECKAs] CHCTeMa XuMuYeckux diemeHToB JI.M.Menneneena (11 yacoB)

1. [Ipasuna Th. O6mas §1,3.3,482
XapaKTePUCTUKA XHMHYIECKUX
3JIEMEHTOB.

2. CBOICTBa OKCHUIOB, KHCIIOT, HccnenoBaTh cBOWCTBA M3y9aeMBIX BEIECTB. §2,3.4
OCHOBAHHUU U COJIEMN. Habmronats 11 omHuCHBATE XUMUYIECKUE PEAKITHH.

KnaccudunmpoBaTh n3ydaemple BEECTBA 110
COCTaBY M CBOMCTBaM.

3. AmMoTepHBIE OKCHIBI U HccnenoBaTh CBOWCTBA M3y9aeMBIX BEIECTB. 83
THIIPOKCHUIBL. Habmromats 11 onmuCHBATE XUMUYECKUE PEAKITHH.
CocTaBisTh ypaBHEHHUS PeaKIiil, XapaKTepH3 YIOIIIX
amM(poTepHBIe CBOWCTBA OKCHJIOB M THAPOKCHIIOB.

4. Ilepronuueckuil 3aK0H U OmnuchIBaTh M XapaKTepPU30BaTh CTPYKTYPY TaOIHIIBI §3, KOHCIIEKT
nepuoauueckas cucrema . 1 XUMHMYECKHX 2JIEMEHTOB. JlenaTh yMO3aKIIOUEHHUS O
Menpeneesa. XapaKkTepe U3MEHEHHS CBOMCTB XUMMUYECKUX

3JIEMEHTOB C YBEJIIMUEHHUEM 3aps/10B ATOMHBIX sIIEp.

5. XuMHJecKast OpraHu3alus )KUBoH 1 | JlemaTh BEIBOABI O €AMHCTBE CTPOCHHS OPTAHUIECKUX | KOHCIIEKT
HEKUBOH MPHUPOJIBI. Y HEOPTaHWYECKUX BEIIECTB.

6. Knaccudurkanms xumudaeckux KnaccudummpoBaTh XUMHUECKHE PEAKIIIH MO KOHCIIEKT
peaxnmii. Pa3IUIHBIM OCHOBAHHSM.

7. IloHsiTHE O CKOPOCTH XHUMUYECKUX XapakTepu30BaTh CKOPOCTh XMMHUUECKUX PEAKIUH U | KOHCIIEKT
peaxnmii. (haKTOpBI 32aBUCHMOCTH CKOPOCTH XMMHYECKOH

peaKnuy 0 MPUPO/BI PearupyromnX BEmecTB, X
KOHLICHTPALINH, TEMIEPATYPhI 1 IUIOMAAN
CONPUKOCHOBEHHSI.




8. Karanmusatopsr. XapakTepr30BaTh KaTaJIH3aTOPBI U KaTallU3 KakK KOHCITEKT
CIOCOOBI YIIPABIICHHUS CKOPOCTHI0 XUMUIECKOH
PeaKIHH.
9. O0606menue mo Teme «OoOmas [MoaroroBka K KOHTPOJIBHOH paboTe. 81,3
XapaKTEePUCTHKA XUMHUICCKUX
DJIEMEHTOBY.
10. KonTponbsnas padora Nel Kontpons 3Hanui 3anaHus HET
«OO0mmas XxapakTepucTHKa
XUMHYECKHUX 3JICMEHTOB)
07.10
11. [TonoxeHnne MeTasios B XapakTepu30BaTh XUMHUUECKHE AJIEMEHTHI MaJIbIX §5, 3.1
[lepuomudeckoii cucreme TICPUOJIOB IO X MOJOKCHUIO B TICPUOAMIECKON
J.N.Menneneea. ®uznueckue cucreme. O600IIATH 3HAHKS U JICNIATh BEIBOIBI O
cBoricTBa. CIUIaBhbL 3aKOHOMEPHOCTSIX M3MCHCHHI CBOWCTB METAJJIOB B
MepUOoIaxX U TPYIIax MePHOTUICCKON CHCTEMBL.
[IporHo3upoBaTh CBOMCTBAa HEM3YICHHBIX 3JICMEHTOB
U MX COCTUHCHUIN Ha OCHOBE 3HAHUI O
IlepuoaiueckoM 3aKoHe.
12. XUMHUYECKUE CBOMCTBA METAJIJIOB. HaOnronaTh 1 OMMCHIBATE XUMUYECKUE PEAKIIAH C 88
TIOMOIIBIO PYCCKOT'O SI3bIKA U SI3bIKA XVMHUH.
UccnenoBath cBOMCTBA N3y4yaeMbIX BELIECTB.
OnuchIBaTh CBOWCTBA M3YYaEMBIX BEIICCTB HA OCHOBE
HaOI0IGHNH 3 MX MPEeBPaIICHUIMH.
13. Meraisl B ipupoe, o0Iue XapakTepr30BaTh 00LIHE CIIOCOOBI TOTYYEeHUS 89
CHOCO6BI ux l'lOJ'Iy‘-ICHI/IH. MCTAJUIOB U UX HAXOXKACHUE B IPUPOAC.
14. Pemenue pacueTHbIx 3a1a4 ¢ Pemate 3a1a4u Ha BEIYMCIIEHUE BBIXO/A IPOAYKTA 3amaHue B
INOHATHUEM «MacCOBas A0JIis BbIXOaAa PpCaKkuu. TETpaan
TPOIYKTay.
15. Kopposus metannos. XapakTepr30BaTh U OMUCHIBATH KOPPO3uio MeTamioB | §10
KaK OKHCIHTEIbHO-BOCCTAHOBHUTEIBHBINA MPOIIECC U
CIOCO0BI 3aIIUTHI METAJUIOB OT KOPPO3HHU.
16. IeouHbIe METAIIBL: 00MIAs HccnenoBath CBOMCTBA N3y4aEMBbIX BELIECTB. §11,3.1
XapaKTepUCTHKA. HaOGnronaTh 1 OMMCBIBATE XUMUYECKUE PEAKIIUH C
TIOMOIIBIO PYCCKOT'O SI3bIKA U SI3BIKA XHUMHUU.
OnuceiBaTh CBOWCTBA H3y9aEeMBIX BEIIECTB HA OCHOBE
HaOJII0CHNUH 3a UX MPEeBpaICHUSIMU.
17. CoenuHeHHs IEIOYHBIX METAJIIOB. HccnenoBath CBOWCTBA H3y4aeMBIX BEILIECTB. §11,3.2
Habmntomats 1 onmuchIBaTh XUMUYIECKUE PEAKIHN C
TIOMOIIIBIO PYCCKOT'O SI3BIKA U SI3BIKA XHMHUU.
OnwceIBaTh CBOWCTBA H3y9aEMBIX BEIIECTB HA OCHOBE
HaOJIOICHNH 32 UX MPEBpPAIICHISIMH.
18. IllenouyHo3eMenbHBIE METAJLIBI: HccenenoBaTh CBOKCTBA U3Y4aEMbIX BEILIECTB. §12, 3.1, 4
o01mas XapakTepHCTHKA. Habmtomats 1 onmuchIBaTh XUMUYIECKUE PEAKIHN C
TIOMOIIBIO PYCCKOT'O SI3BIKA U SI3BIKA XHMHUU.
OnwchBaTh CBOMCTBA H3y9aEMBIX BEIIECTB HA OCHOBE
HAOIIOACHU 32 NX MPEBPAIICHISIMH.
19. CoenuHeHNS MEeT0IHO3EMETBHBIX HccnenoBaTh CBOWCTBA M3y4aeMBIX BEIECTB. 812
METAJIJIOB. Habmromats 1 onuchHBAaTE XUMHYIECKUE PEAKIIH C
TTOMOIIIBEO PYCCKOTO SI3bIKA U S3BIKA XUMHH.
OnwchBaThH CBOMCTBA H3y9aEMBIX BEIIECTB HA OCHOBE
HAOIIOACHUI 32 UX MPEBPAIICHISIMH.
20. AmomuHnii. CBOWCTBA aMIOMHUHUS. | XapaKTepu30BaTh OCOOEHHOCTH CBOWCTB aTIOMUHHMS 813
[omy4yenne u npruMeHEHHE. KaK TepexoaHoro 1eMenTa. Habmronats u
OIMMCHIBATh XUMHUYECKIE PEAKIINH C TIOMOIIHI0
PYCCKOTO SI3BIKa U s3bIKa XUMUHU. ONICHIBATH
CBOMCTBA M3y9aeMBIX BEI[ECTB HA OCHOBE
HAOIIOJCHUI 32 UX MPEeBpPaIICHISIMU.
21. CoenvHEeHNS aTIOMUHUSA, UX XapakTepn3oBaTh aM()oTepHBIE CBOHCTBA §133.6

aMQOTEpHBII XapakTep.

coenHeHnH amomuHns. HaGmonaTe u onvuceBaTh
XUMHMYECKHE PEAKLIUHU C TOMOIIBIO PYCCKOTO SI3bIKA U
si3bIKa XUMUHU. OTIHCHIBATh CBOMCTBA M3y4aeMBIX
BEIIIECTB HA OCHOBE HAOJIO/ICHNH 3a UX
TIPEBPALICHHUSIMH.




22.

IIpakTnuyeckas padora Nel
«OcymiecTBICHNE LETTOUKU
XUMHMYECKUX NPEBPAIIECHUI
METaJIIIOBY

HccnenoBaTh cBOWCTBA U3y4aeMBIX BEILECTB.
HaOmonate teMOHCTpUpYyEeMBIE H CAMOCTOSITEIHHO
MIPOBOUMBIE ONBITHL. ONKCHIBATH CBOMCTBA
M3y4aeMBIX BEIIECTB Ha OCHOBE HAOJIOJCHUIA 32 UX
NIPEBPAICHUSMH.

813

23.

Kenezo. duznueckue u
XUMHYECKHE CBOHCTBA.
Haxoxnenue B npupoze.

XapakTepr30BaTh OCOOEHHOCTH CTPOEHHS aTOMOB
JKeJie3a Kak 3JIeMeHTa IT000YHOMN IO PYIIITEL.
HccnenoBaTh CBOICTBA H3ydaeMBIX BEIIECTB.
HaOmronate 1 onichIBaTE XUMHYIECKHE PEAKIIH C
TIOMOIIBIO PYCCKOTO SI3BIKA U SI3bIKA XUMHHU.

814

24,

T'enetuueckue pansl Fe?* uFe®.

HUccnenoBaTh CBOWCTBA U3y4aeMbIX BEILIECTB.
Habnromats 1eMOHCTPUpPYEMBIE H CAMOCTOSTEIBLHO
TIPOBOJIMEIC OMBITHI. ONMUCHIBATH CBOHCTBA
M3y4aeMbIX BEIICCTB HA OCHOBE HAOIIOICHUM 32 HX
TIPEBPAICHUSIMHU.

814

25.

ITonyuenue u cBolicTBa
COEIUHEHUI METAJIIOB.

UccnenoBath cBOMCTBA N3y4aeMbIX BELIECTB.
Habnronath 1eMOHCTPHUPYEMBIC U CAMOCTOSITEITBHO
MPOBOJIMMEIC OMBITHI. ONMUCHIBATH CBOMCTBA
W3y4aeMbIX BEIIECTB Ha OCHOBE HAOJIOICHUI 3a HX
MPEBPAICHUIMHU.

3aganue B
TeTpaIu

26.

3KCHepI/IMeHTaJ'IBHHe 3aJa4u 110
pacrio3HaBaHUIO U MOJYUYCHHUIO
BCIICCTB.

Pemate 3xcriepyMeHTaNbHBIC 331a4H Ha
pacrno3HaBanue BemiecTB. Habmronats
JIEMOHCTPHUPYEMBIE U CAMOCTOATENIBHO ITPOBOIUMBIE
ombIThl. ONKCHIBATh CBOMCTBA M3y4aeMBIX BEIIECTB
Ha OCHOBE HAOJIOJICHUH 32 UX TPEBPaIlCHUSIMH.
JlenaTh BEIBOJBI U3 PE3YIBTATOB MPOBEACHHBIX
SKCIEPUMEHTOB.

3aganue B
TeTpaIu

27.

O060011IeHrE 110 TeMe «MeTalIb»

[ToaroToBka K KOHTPOJILHOM padoTe.

85-14

28.

3aueT nmo Teme «MeTaIb».

Kontponb 3HaHMit

He 3agano

29.

OO01as xapakTepucTuKa
HEMETAJLIOB.

XapakTepu30BaTh XUMHUECKHE AJIEMEHTHI MaJIbIX
MIEPUOJIOB IO X MOJOKEHUIO B IEPUOANIECKON
cucrteme. O000IIaTh 3HAHUA U AEJIaTh BEIBOILI O
3aKOHOMEPHOCTSX U3MEHEHUI CBOMCTB HEMETAJUIOB B
Mepuoax U rpynmax nepuogudIeckKoil CHCTEMBI.
IIporao3upoBaTh CBOKWCTBA HEU3YUEHHBIX JIEMEHTOB
Y UX COSIUHEHHUI HA OCHOBE 3HAHUU O
IleprnoauueckoM 3aKoHe.

8§15

30.

OO0111Ie XUMUYECKHE CBOMCTBA
HEMETAJIIOB.

Habntomats 1 onmuchIBaTh XUMUYIECKUE PEAKIHN C
TIOMOIIBIO PYCCKOTO SI3BIKA U SI3BIKA XHMHUH.
HccenenoBaTh CBOKCTBA N3y4aeMbIX BELLECTB.
OnwceIBaTh CBOWCTBA H3y9aEMBIX BEIIECTB HA OCHOBE
HAOIONCHUI 32 UX TPEeBpaIlCHISIMU.
XapakTepu30BaTh OOIIHE CIIOCOOBI ITOTYICHUS
METAJJIOB ¥ X HAXOXKJCHUE B IIPUPOJE.

§15,3. 1,2

31.

Bonopon.

HccnenoBaTh CBOKMCTBA U3y4aEMbIX BEILIECTB.
Habmtomats 1 onuchHBAaTE XUMHYIECKUE PEAKIIH C
TTIOMOIIBIO PYCCKOTO SI3bIKA U S3BIKA XUMHUH.
OnwchBaTh CBOKMCTBA H3y9aEMBIX BEIIECTB HA OCHOBE
HAOIIOJCHUI 32 UX MPEeBpPAIICHUSIMU.

§17,3.3

32.

Bona

HccnenoBaTh CBOKMCTBA U3y4aEMbIX BEILIECTB.
HabmromaTs 11 onmrchIBaTh XUMUYECKHE PEAKIHN C
TTIOMOIIIBFO PYCCKOTO SI3bIKA U S3BIKA XUMHUH.
OnwuceBaThH CBOKMCTBA H3y9aEMBIX BEIIECTB HA OCHOBE
HAOIIOJCHUI 32 UX MPEeBpPaIICHISIMU.

KOHCIICKT

33.

[anoreHsl: o0mIast XapaKTepUCTHKA.

HaOmonate 1 ONUCHIBaTE XUMHIECKHE PEAKIINH C
TTOMOIIBIO PYCCKOTO S3bIKa U S3bIKA XUMHH.
HccnenoBaTh CBOWCTBA U3y4aeMBIX BEILECTB.
OmnuceIBaTh CBOMCTBA M3y4aeMBbIX BEIIECTB HA OCHOBE
HaOJIFO/ICHUH 32 UX MPEBPALICHHUSIMHU.

8§18




34.

COGZ[I/IHGHI/ISI TraJIOrCHOB.

HaOmonate 1 onMchIBaTE XUMHIECKHE PEAKIH C
TIOMOIIBIO PYCCKOTO SI3bIKA U A3bIKA XUMHH.
HccnenoBaTh cBOWCTBA N3y4aeMbIX BEILECTB.
OnuceIBaTh CBOMCTBA M3y4aE€MBbIX BEILIECTB HA OCHOBE
HaOJIIO/ICHUH 32 UX IPEeBpALICHHUSIMHU.

§19, 3.1

35.

Kucnopon. Ilpaktnyeckas padora
Ne2 «Iloarpynma kucnopopaa»

HaOmonate 1 onichIBaTE XUMHIECKHE PEAKIH C
TIOMOIIBIO PYCCKOTO S3bIKA U A3bIKA XUMHH.
HccnenoBaTh cBOWCTBA N3y4aEMBIX BEILECTB.
OnuceiBaTh CBOWCTBA M3y4aeMBbIX BEILIECTB HA OCHOBE
HaONI0IeHNH 32 MX MPEBPaIICHUIMH.

821

36.

Cepa, ee pusndeckue u
XHMUYECKHE CBOMCTBA.

Habmronath ¥ OnHCHIBATE XUMHYICCKUE PEAKITHH C
TIOMOIIBIO PYCCKOTO SI3BIKA U SI3bIKA XHMHUH.
HUccnenoBaTth cBOWCTBA HU3y4aeMbIX BEILIECTB.
OnuchIBaTh CBOWCTBA H3yYaEMBIX BEIIECTB HA OCHOBE
HAOJTIOICHUIA 32 WX MPEBPAICHUSIMU.

§22,3.3

37.

CoenuHeHus cepsl.

HaOnronaTh v OMMCHIBATHE XUMUYECKUE PEAKIIAH C
TIOMOIIBIO PYCCKOT'O SI3bIKA U SI3bIKA XVMHUH.
UccnenoBaTh cBOMCTBA N3y4aeMbIX BELIECTB.
OnuchIBaTh CBOWCTBA M3yYaEMbIX BEIIECTB HA OCHOBE
HaOJTIOICHHIA 32 WX MPEBPAICHUSIMU.

§23,3.5

38.

CepHaﬂ KHCJIoTa U €€ COJIN.

HaOnronaTh 1 OMMCHIBATHE XUMUYECKUE PEAKIIAH C
MTOMOIIIbIO PYCCKOTO SI3bIKA U SI3bIKA XUMHUU.
UccnenoBaTh CBOICTBA U3y4aeMbIX BELIECTB.
OnuceiBaTh CBONCTBA M3y4aeMBIX BEILIECTB HA OCHOBE
HaOI0IGHNH 3 MX MPEBPaIICHUIMH.

§23, 3.4

39.

[Tony4yeHue 1 mMpuUMEHEHHE CEpHOM
KHUCJIOTBI.

XapaKTepu3oBaTh CTaJUU IIOJIY4E€HUS CEPHOI
KHUCJIOTbI U OCHOBHBIE IPUHIUIBI XMMUUYECKOT O
IPOMU3BOJCTBA.

8§23

40.

IlpakTnyeckas padora Ne3
((3KCHepI/IMeHTaJ'IBHbIe 3aJa4U I10
teme «IloArpynmna Kucaopoaa»

PemaTh sKcriepuMeHTaNbHbIE 3a/1a41 Ha
pacrniozHaBaHue BelecTB. HaOnronats
JEMOHCTPHPYEMBIE U CAMOCTOSITEJIEHO IIPOBOIUMBIE
onbIThl. ONKCBHIBATh CBOMCTBA U3Y4aEMbIX BELIECTB
Ha OCHOBE HaOMIOAEHNH 32 UX NPEBPALICHHUAMH.
Jlenatb BBIBOABI U3 PE3yAbTATOB NIPOBEICHHBIX
9KCIIEPUMEHTOB.

3aganue B
TeTpaau

41.

A30T 1 ero CBOMCTBA.

HaOGnronaTh 1 OMMCHIBaTE XUMUYECKUE PEAKIIUH C
TIOMOIIBIO PYCCKOT'O SI3bIKA U SI3BIKA XHUMHUU.
HccenenoBaTh CBOKCTBA U3y4aEMbIX BEILIECTB.
OnwceIBaTh CBOWCTBA H3y9aEMBIX BEIIECTB HA OCHOBE
HaOJIOICHNH 32 UX MPEeBpaIleHUIMU.

§24, 3.2

42.

AMMHUAaK ¥ ero CoeIMHEHH.

Habntomats 1 onmuchIBaTh XUMUYIECKUE PEAKIHN C
TIOMOIIHIO PYCCKOT'O SI3BIKA U SI3BIKA XHMHUH.
HccenenoBaTh CBOKCTBA U3y4aEMbIX BEILIECTB.
OnwucheIBaTh CBOWCTBA H3y9aEMBIX BEIIECTB HA OCHOBE
HAOIIOACHUI 32 UX MPEeBpPaIICHUSIMU.

§25,3.7

43.

Oxcuasl a3oTa.

Habmtomgats 1 onuchHBaTE XUMHYIECKUE PEAKIIH C
TTOMOIIIBEO PYCCKOTO SI3bIKA U S3BIKA XUMHH.
HccnenoBaTh CBOKMCTBA U3y4aEMbIX BEILIECTB.
OnwchBaTh CBOMCTBA H3y9aEMBIX BEIIECTB HA OCHOBE
HAOIIOACHU 32 UX MPeBpaIICHUSIMU.

826, 27

44,

A3sotHas KHUCJIoTa, €€ NIPpUMEHEHHUE.

Habmtomats 1 onuchHBaTE XUMHYIECKUE PEAKIIH C
TTOMOIIIBEO PYCCKOTO SI3bIKA U S3BIKA XUMHH.
HccnenoBaTh CBOKCTBA U3y4aEMbIX BEILIECTB.
OnwuchBaThH CBOKMCTBA H3y9aEMBIX BEIIECTB HA OCHOBE
HAOIIOZCHUI 32 UX MPEeBpPAIICHISIMU.

8§27

45.

ITonydyeHnne a30THON KHUCIOTHI.

XapakTepu3oBaTh CTaJUH MOJY4E€HHUS a30THOU
KHCIIOTBI ¥ OCHOBHBIE TIPHHITUITBI XUMHYECKOTO
TIPOHU3BOJICTBA.

8§27

46.

®ocdop. Coenunenns hocdopa.

HaOmonate 1 ONUCHIBaTE XUMHIECKHE PEAKIINH C
TTOMOIIBIO PYCCKOTO S3bIKa U S3bIKA XUMHH.
HccnenoBaTh CBOWCTBA U3y4aeMBIX BEILECTB.
OmnuceIBaTh CBOMCTBA M3y4a€MBIX BEIIECTB HA OCHOBE
HaOII0/ICHUH 32 UX TPEBPALICHHISIMHU.

§28,3.2




47.

VYrnepon.

HaOmonate 1 onMchIBaTE XUMHIECKHE PEAKIH C
TIOMOIIBIO PYCCKOTO SI3bIKA U A3bIKA XUMHH.
HccnenoBaTh cBOWCTBA N3y4aeMBIX BEILECTB.
OnuceIBaTh CBOMCTBA U3Y4aEMBbIX BELIECTB HA OCHOBE
HaOJIIO/ICHUH 32 UX IPEeBpALICHHUSIMHU.

§29, 3.6

48.

Oxkcuppl yriepoaa.

HaOmonate 1 onichIBaTE XUMHIECKHE PEAKIH C
TIOMOIIBIO PYCCKOTO S3bIKA U A3bIKA XUMHH.
HccnenoBaTh cBOWCTBA N3y4aeMBIX BEILECTB.
OnuceiBaTh CBOWCTBA M3y4aeMBbIX BEILIECTB HA OCHOBE
HaOI0IeHNH 32 MX MPEBPaLICHUIMHU.

8§30

49.

VYronbHas KHCIIOTa U €€ COJIH.

Habmronath ¥ OnHCHIBATE XUMHYICCKUE PEAKITHH C
TIOMOIIBIO PYCCKOTO SI3BIKA U SI3bIKA XHMHUH.
HccnenoBaTh CBOWCTBA U3y4aeMbIX BEILIECTB.
OnuchIBaTh CBOWCTBA H3yYaEMBIX BEIIECTB HA OCHOBE
HAOJTIOICHUIA 32 WX MPEBPAICHUSIMU.

§30, 3.5

50.

Kpemnuii.

HaOnronaTh v OMMCHIBATHE XUMUYECKUE PEAKIIAH C
TIOMOIIBIO PYCCKOT'O SI3bIKA U SI3bIKA XVMHUH.
UccnenoBaTh cBOMCTBA N3y4aeMbIX BELIECTB.
OnuchIBaTh CBOWCTBA M3yYaEMBIX BEIIECTB HA OCHOBE
HaOJTIOICHHIA 32 WX MPEBPAICHUSIMU.

8§31

51.

CoenuHeHUs KpeMHUSL.

HaOnronaTh v OMUCHIBATE XUMUYECKUE PEAKIIMU C
MTOMOIIIbIO PYCCKOTO SI3bIKA U SI3bIKA XUMHUU.
HccnenoBaTth CBOMCTBA U3y4aEMbIX BELIECTB.
OnuceIBaTh CBOMCTBA M3y4aeMbIX BEIIECTB HA OCHOBE
HaOI0IGHNH 3 MX MPEBPaIICHUIMH.

§31, 3.4

52.

CunukaTtHas IMPOMBITIIJIEHHOCTb.

XapakTepu3oBaTh CTa/IUU MOJIYUEHUS CTEKIIA U
JIPYIUX COCOUHEHUM KPEMHUS.

8§31

53.

Ilonrpynmnsl a3oTa u yriepoaa.
IlpakTnyeckas padora Ned
«Pelenune 3kCrepuMeHTaIbHbBIX
3agawy

Pemrath skcriepruMeHTalIbHBIE 3a]a9H Ha
pacrniozHaBaHue BelecTB. HaOnronats
JIEMOHCTPHPYEMBIE U CAMOCTOSITEIEHO TIPOBOIMBIE
onbIThl. ONKCBHIBATH CBOMCTBA U3Y4aEMbIX BEILIECTB
Ha OCHOBE HaOMIOAEHNH 32 UX IIPEBPALCHUAMH.
Jlenateb BBIBOABI U3 PE3yIbTATOB IIPOBEICHHBIX
9KCIIEPUMEHTOB.

3aganue B
TeTpaau

54.

IIpakTHyeckas padora
NeS«Ilomyuenue, cobupanue u
pacno3HaBaHUE I'a30B»

XapakTepr30BaTh CIOCOObI MOIy4eHHsI, COOUpaHHs U
pacro3HaBaHus ra3oB. Jlenats BIBOIBI U3
PE3yNIBTATOB IPOBEICHHBIX IKCIICPUMEHTOB.

3aganue B
TETpau

55.

O06o0611enne o TeMe «HemeTanasn

IoaroroBka K KOHTPOJIBHOM padoTe.

815-31

56.

KonTtpoasnas padora Ne2
«Hemerasmbny.

Kontpomns 3HaHMI.

3agaHusa HET

57.

IIepnonuueckas cucrema
JA..MeHnneneeBa B CBETE TEOPUU
CTPOEHHS aToMa.

OmnuckIBaTh M XapaKTePU30BaTh CTPYKTYPY TaOIUIIbI
XHMHYECKHX 3JIEMEHTOB. JlenaTh yMO3aKIIOUeHHS O
XapaKTepe M3MEHEHHUsI CBOMCTB XUMHYIECKHX
9JIEMEHTOB C YBEJTMYCHHEM 3apsI0B aTOMHBIX SIIEp.
OrmpeensTh CTeNeHb OKUCIEHHS 3JIEMEHTA T10
(hopmyre BemecTBa.

XapakTepr30BaTh OKUCIUTEIBHO-
BOCCTaHOBHUTENBHBIE peakuin. CocTaBIATh
ypaBHeruss OBP meTtomom snexTpoHHOr0 6anmaHca.

3aganue B
TETpau

58.

Knaccudukarms XuMimaecKux
peaxmwii. CKOpOCTH XUMHUIECKUX
peakuui.

KnaccudummpoBaTe XUMHUECKHE PEAKIIIH MO
Pa3IUIHBIM OCHOBAaHMAM. XapaKTepH30BaTh CKOPOCTh
XMUMHYECKHX Peakiid M (paKTOpbl 3aBUCHMOCTH
CKOPOCTH XMMHUYECKON PEaKInH O MPUPOJIBI
pearupyrommx BemecTB, NX KOHIICHTPAIHH,
TeMIIEpaTypH!I 1 IUIONIA 1 CONPUKOCHOBEHHSI.

3aganue B
TETpau

59.

DNEeKTPOIUTHIECKAS JUCCOITUATTHS.
Peakuu nonnoro ooMeHa.

XapakTepr30BaTh dIEKTPOIUTHI U HEITICKTPOIIUTHL.
XapakTepu30BaTh YCIOBHS MPOTEKAHUS PEAKITUIA
noHHOTO 0OMeHa. COCTaBIATh YpaBHEHUS PEaKITHiA
HOHHOI'0 OOMcHa.

3aganue B
TeTpaan

60.

OKHCIINTENBHO-BOCCTAHOBUTEILHEIC
peaKkuuu.

XapakTepu30BaTh OKUCIUTEIHHO-
BOCCTaHOBUTENbHBIE peakiuu. CocTaBIsATh
ypasaeHuss OBP MeTonoMm snekTpoHHOro 6anaHca.

3anaHue B
TeTpaan
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Knaccuukarust HeopraHUIecKuX
BEIIECTB.

XUMHUYeCKHe CBOMCTBA
HEOpPraHUYECKUX BEIIECTB.

XapaKTCpI/BOBaTI) OCHOBHBIC KJIaCChI
HCEOPraHNYCCKUX BCIICCTB.

XapaKTepnsoBaTL XHMUYECKHE CBOMCTBA OCHOBHBIX
KJIaCCOB HECOPIraHNYCCKUX BCIICCTB. OnuceIBaTh
XUMHUYECKUC PCAKINU C TIOMOIBIO PYCCKOI'O A3bIKa U
A3bIKAa XUMHH.

3agaHue B
TeTpaau




