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Paznea 1. «Ilnanupyemsble pe3yJibTaThbl 0CBOCHHMS Y4eOHOro npeaMera XumMus 8 kiacce»

[Tpu u3ydeHHH XMMHUHN B OCHOBHOM ITKOJIE 00ECTICUNBACTCS JJOCTUIKCHIE TMIHOCTHBIX,
METaNnpPEAMETHBIX U IPEAMETHBIX PE3YJIbTATOB.
JInuHOCTHBIE:

® B [IEHHOCTHO-OPHEHTAIIMOHHOH c(pepe — YYBCTBO TOPJIOCTH 32 POCCUHCKYIO XUMUYECKYIO HAYKY,
I'yMaHU3M, OTHOIIEHUE K TPYAY, LIeJIeyCTPEMIIEHHOCTD;

¢ (opMHpOBaHUE IEHHOCTH 3/I0POBOTO U 0€30MacHOro 00pasa KHU3HH; YCBOSHHE MTPABUII
MHUBUAYAIBHOIO U KOJIJIEKTUBHOTO 0€3011aCHOIO MOBEACHUS B UPE3BhIUANHBIX CUTYALIUSX,
YIPOKAKOLIUX KU3HU U 3I0POBBIO JIFOAEH;

® B TPYyJI0BOM cpepe — roTOBHOCTH K OCO3HAHHOMY BBIOOPY AalibHEHIIeH 00pa3oBaTeIbHON
TPaeKTOpUU;

e B [I03HABaTEJIbHOM (KOTHUTUBHOM, UHTEIEKTYyaJIbHOM) chepe — yMEeHUe ynpaBiiTh CBOEH
[I03HABATEIbHOMN AEATEIbHOCTHIO.

¢ (OopMUPOBAHKE OCHOB 3KOJIOTUYECKOH KYJIBTYpPbI, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO
9KOJIOTMYECKOT0 MBILIUICHHUS, Pa3BUTHE OIBbITA SKOJIOTUYECKH OPUEHTUPOBAHHON peQIIeKCUBHO-
OIICHOYHOM M MPAKTUYECKON NESATENbHOCTH B dKU3HEHHBIX CUTYAIUIX;

MeranpeaMeTHble:

® YMEHHUE CAMOCTOSTEIILHO ONPE/ICIIATh [N CBOEro 00yUeHUSs, CTABUTh U (DOPMYJIUPOBATH [T ce0s
HOBBIC 33JIa4M B yU€0€ ¥ IMO3HABATEIILHON JACITCILHOCTH, PA3BUBATh MOTHBBI U HHTEPECHI CBOCH
MMO3HABATEILHOM JICSITEIbHOCTH,

® YMEHHE CAMOCTOSTENILHO IJIAaHUPOBATh IYTH TOCTHKEHUS 1IeJieH, B TOM YKCie aJbTepPHATUBHBIE,
0CO3HAHHO BBIOMpaTh HanOoJee Y3 (HEKTUBHBIE CTIOCOOBI PEIICHHS YICOHBIX U TI03HABATEILHBIX 3a/1a4;
® YMEHHE COOTHOCUTH CBOM JICHCTBUS C IJIAHUPYEMBIMU PE3Yy/IbTaTaMU, OCYILIECTBISATH KOHTPOJIb
CBOEI1 IeTEIbHOCTH B Mpoliecce JOCTHKEHUSI pe3ysIbTaTa, OIpeIeNsaTh CIOCOObI AEHCTBHM B paMKax
MPeI0KEHHBIX YCIOBUM U TpeOOBaHUN, KOPPEKTUPOBATH CBOU JICHCTBUS B COOTBETCTBHUH C
W3MEHSIOIICICS CUTYallueH;

® YyMEHHE OLIEHWBATh MIPABUIILHOCTDH BHINIOJHEHHS yueOHOI 3a1a4u,

coOCTBEHHBIE BOBMOKHOCTH €€ peIIeHUs;

® BJIaJICHUE OCHOBAMH CAMOKOHTPOJISI, CAMOOIICHKH, IIPUHATHS PEIICHUN U OCYIIECTBICHUS
OCO3HAHHOTO BhIOOpa B y4eOHOM U MO3HABATEIHLHON JESITEbHOCTH;

® YyMEHHE OIpEAesATh MOHATHUS, CO3/1aBaTh 0000IIEHs], yCTaHABIMBATh aHAIIOTHH,
KJIaCCU(UIIMPOBATH, CAMOCTOSITEIbHO BEIOMPATh OCHOBAHUSI U KPUTEPUHU IJIs1 KIIACCU(UKAIUY,
yCTaHABIUBATh MPUUYMNHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH JIOTHUECKOE PACCYXkICHUE, YMO3AKIIIOUEHUE
(MHIYKTUBHOE, TEAYKTUBHOE U [0 aHAJIOTUU) U JIENIaTh BBIBOJIBI;

® YMEHHE CO3/1aBaTh, IPUMEHAThH U MPeoOpPa30BbIBATH 3HAKH U CUMBOJIBI, MOJIEIIU U CXEMBI IS
pelieHns yueOHbIX U M03HABATEIbHBIX 33/1aY;

® YMEHHE OPraHU30BbIBATh YU4€OHOE COTPYAHUYECTBO U COBMECTHYIO JACATEIBHOCTD C YUUTENEM U
CBEPCTHUKAMH; pabOoTaTh MHAWBH/IyaTbHO U B TPYIINE: HAXOIUTH 00Illee PelIeHUE U pa3pelaTh
KOH(IUKTHI Ha OCHOBE COTJIACOBAHUS TO3UIIMIA U y4€Ta HHTEPECOB; (DOPMYIUPOBATh,
apryMEeHTHUPOBATh U OTCTauBaTh CBOE MHEHHUE;

® YMEHHE 0CO3HAHHO HCIOJIb30BaTh PEUEBbIE CPEACTBA B COOTBETCTBUU C 33/1a4€il KOMMYHUKAIIUU IS
BBIPKEHUSI CBOMX YyBCTB, MBICICH U TOTPEOHOCTEH; MIaHUPOBAHUS U PETYIAINU CBOSH
JesITeNbHOCTH; BIIAJICHHE YCTHON M MUCbMEHHOM peubl0, MOHOJIOTHYECKO KOHTEKCTHOU PEUblo;

¢ popMupOBaHUE U PA3BUTHE KOMIIETEHTHOCTH B 0OJIACTH MCIOIH30BAHUS HHPOPMAIIHOHHO-
KOMMYHHKAITHOHHBIX TEXHOJIOTHIA;

¢ GopMUpOBaHUE U PA3BUTHE YKOJIOTUUECKOTO MBIILICHUS, YMEHHE IPUMEHSTh €T0 B
MO3HABATEIHbHON, KOMMYHHKATUBHOM, COIIMANILHON MPAKTUKE U MPOPECCHOHATHHON OPUEHTAIIHH.

IIpeamerHsIe.
OcHOBHBIE TIOHATHS XMMUHU (YPOBEHb aTOMHO-MOJICKYJISIPHBIX IPECTaBICHUN)
VY4yeHuk 8 Kacca Hay4uTCs:
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* OIMCBIBATH CBOMCTBA TBEPBIX, KUAKUX, TA3000pa3HBIX BEUIECTB, BBIACISS UX CYIIECTBEHHBIC
MIPU3HAKH;

* XapaKTepU30BaTh BEIIECTBA [0 COCTaBY, CTPOSHUIO M CBOMCTBAM, YCTAHABJIUBATH MPUIHHHO -
CJIEJICTBEHHBIC CBSI3U MEK/y JAHHBIMU XapaKTCPUCTUKAMH BEIIECTBA;

* PaCKpBIBATh CMBICII OCHOBHBIX XUMUYECKUX MOHATHIA «aTOM», «MOJIEKYJIA», «XUMUYECKUIN IIEMEHTY,
«IIPOCTOE BEMIECTBOY, «CI0KHOE BEIIECTBOY, «BAJICHTHOCTRY, UCIOJIB3YS 3HAKOBYIO CHCTEMY XUMUU;
* M300paXkaTh COCTAB MPOCTEHININX BEIIECTB C TIOMOIIBIO XUMUYECKHX (DOPMYIT U CYIITHOCTH
XUMHYECKUX PEAKIUN C TIOMOIIBIO XUMUICCKUX YPAaBHECHUI;

* BBIYHUCIIATH OTHOCUTEIIEHYIO MOJICKYJISIPHYIO U MOJISPHYIO MacCChI BEIIIECTB, a TAK)KE MACCOBYIO JIOJIO
XHUMHYECKOTO AJIEMEHTA B COSIMHCHHMSIX JIJISl OIICHKH UX MPAKTUYCCKON 3HAUNMOCTH,

* CPaBHUBATH 110 COCTABY OKCH/IbI, OCHOBAHWSI, KHCIIOTHI, COJIH;

* KJIACCU(UITUPOBATH OKCUBI U OCHOBAHHSI 110 CBOMCTBAM, KUCJIOTHI M COJIM TI0 COCTAaBY;

* [T0JIB30BATHCS TAOOPATOPHBIM 000PYIOBAaHUEM M XUMHUYECKON TIOCYIOH;

* POBOJTUTH HECTIOKHBIC XUMUYECKHUE OTBITHI M HAOTIOACHUS 32 H3MEHEHUSIMHU CBOWCTB BEIICCTB B
MpoIIecce MX MPEeBPaIICHHIT; COOTIOIATh MpaBuila TEXHUKH 0€30MaCHOCTH TIPH MTPOBEICHUN
HaOJIIOJICHUI B OTIBITOB;

* pa3aMyaTh SKCIEPUMEHTATHHO KUCIOTHI U MIEI0YH, TIOJh3YSICh HHIUKATOPAMU; 0CO3HABATH
HEO0OXOMMOCTH COOIOICHUSI Mep 0€30TTaCHOCTH MTPU OOpAIICHUH C KUCIOTAMH U IIEI0OYaAMH.
VYyenuk 8 kiacca noayuum 03MOHCHOCHb HAYYUMbCA.!

* 2PAMOMHO 0OPAWAMBCS C BeUeCmB8amU 8 NOBCEOHEBHOU HCUHIUL,

* 0CO3HABAMb HEOOXOOUMOCHb COONIOOEHUS NPABUT IKON02UUECKU DE30NACH020 NOBEOeHUs 8
OKpYdHcaroweli npupooHoll cpeoe;

* NOHUMAMb CMBIC U He0OXO0OUMOCTb COONOOEHUS NPEONUCAHUL, NPeOdlacaemblX 8 UHCIMPYKYUSAX O
UCNOIb308AHUIO IEKAPCME, CPEOCME ObIMOBOU XUMUU U OP.;

* UCNOIBL308AMb NPUOOPEMEHHbLE KII0YeBble KOMNEeMEeHMHOCU NPU 8bINOJHEHUU UCCIe008AMENbCKUX
NPOEKmMOo8 No U3YUEHUIO CBOUCMB, CHOCOD08 NOJYHUEHUS U PACNO3HABAHUS BEULeCE,

* PaA38UBAMb KOMMYHUKAMUBHYIO KOMNEMEeHMHOCMb, UCNOIb3YS CPeOCmEa YCMHOU U NUCbMEHHOU
KOMMYHUKAyuu npu pabome ¢ mekcmamu y4eOHuKa u OONOJHUMENbHOU JUMepamypou, CnpagoyHbLMU
maoauyamu, nPos6IsiMms 20MOBHOCMb K YBANCEHUIO UHOU MOYKU 3PEHUSL NPU 0OCYHCOEHUU
Pe3yibmamos 8blNOIHEHHOU pabomol,

* 00LEKMUBHO OYEHUBAMb UHPOPMAYUIO O 8EUYECMBAX U XUMUYECKUX NPOYECCax, KPUMULEecKu
OMHOCUMBCSL K NCEBOOHAYYHOU UHDOpMayUU, HeO0OPOCOBECMHOU peKiame, KACaouelics
UCNOIb308AHUSL PA3TUYHBIX BEULECE.

[Tepronanueckuii 3aKOH U IEPUOINUECKAsA CUCTEMA XUMHUYEeCKUX nemMeHToB J1. . Menneneena.
Ctpoenue BemecTa

VYyenuk 8 kilacca HAy4YUTCS:

* KJITaCCU(UIIMPOBATH XUMUYECKHE AIEMEHTHI Ha METaJUIbl, HEMETAJLIHI.

* pacKphIBaTh CMBICH Tiepuoaudeckoro 3akona J[. . Menneneena;

* OIMCBIBATH U XapaKTEPU30BaTh TAOIUYHYIO (POPMY MEPUOIUIECKON CUCTEMbI XUMUYECKUX
9JIEMEHTOB;

* XapaKTEepPU30BaTh COCTAB AaTOMHBIX SIJIEP M PaCIPEACIICHUE YUCia JIEKTPOHOB TI0 3JIEKTPOHHBIM
CJIOSIM aTOMOB XMMHUYECKUX 3JIEMEHTOB MAJIbIX ITEPUOI0B ITEPHUOINIESCKON CHCTEMBI.

* pa3nuyaTh BUJbl XUMHUYECKOH CBSI3U: HOHHYIO, KOBAJICHTHYIO MOJIIPHYIO, KOBAJICHTHYIO HETOJISPHYIO
1 METAJTUYECKYIO;

* U300paXkaTh NEKTPOHHO-UOHHBIE (DOPMYIIBI BEIIECTB, 00Pa30BAHHBIX XUMUYECKHUMH CBSI3SIMU
pa3HoOTro BUA;

* BBISIBIIATH 3aBUCUMOCTH CBOWCTB BEIIECTB OT CTPOCHUS WX KPUCTALUTUIECKUX PEIIETOK: HOHHBIX,
aTOMHBIX, MOJICKYJISIPHBIX, METAJUIMYECKHUX;

* XapaKTepU30BaTh XUMUYECKUE DIIEMEHTHI U UX COCTUHEHHS Ha OCHOBE TMOJIOKEHUS DIIEMEHTOB B
MEPHOTUIECKON CUCTEME U OCOOCHHOCTEH CTPOEHUS UX aTOMOB;

* OIMCBIBATh OCHOBHEBIE ATambl OTKPHITHS J[. Y. MeHeneeBbIM NepHogMUECKOTO 3aKOHA
MEPHOTUIECKON CUCTEMBI XUMUUYECKUX AJIEMEHTOB, )KU3Hb 1 MHOTOOOPa3HYI0 HAYYHYIO IEATEIbHOCTh
Y4€HOTO;

* XapaKTepU30BaTh HAYYHOE U MHUPOBO33PEHUYECKOE 3HAYCHHE MTEPUOTUIECKOr0 3aKOHA U
MEPUOIMYECKON CUCTEMBI XUMHUECKUX AieMeHTOB /JI. Y. Meneneesa;



* 0CO3HABATh HAYYHBIC OTKPHITUS KaK PE3YyNIbTAT JNIUTEIHHBIX HAOIIOICHUH, OTIBITOB, HAYYHOU
IIOJIEMUKH, ITPEOIOJICHUS TPYAHOCTEH U COMHEHUH.

VYuyeHuk 8 Kacca noayuum 603MONCHOCHb HAYUUMLCA:

* 0CO3HABAMb 3HAYEHUE MEOPEMUUECKUX 3HAHUL OISl NPAKMUYECKOU 0esimelbHOCMU YeN08eKd;

* onucHlBamb U3yyeHHble 00BbEKMbl KAK CUCEMbL, NPUMEHSS T02UKY CUCIEMHO20 AHATU3A;

* NPUMEHAMb 3HAHUS O 3AKOHOMEPHOCHAX NePUOOUYECKOU CUCTNIEMbL XUMUYECKUX DTeMEHMO8 O
00vsACHEeHUs U NPe0BUOCHUS CBOLICE KOHKPEMHBIX 8elecms;

* pazeusams UHGOPMAYUOHHYIO KOMNEMEHMHOCIb NOCPEOCMBOM Y2lyOeHUsl 3HAHUL 06 ucmopuu
CMAHOBIeHUS. XUMUYECKOU HAYKU, €€ OCHOBHBIX NOHAMUL, NEePUOOUUECKO20 3AKOHA KAK 00HO20 U3
BANCHETIUUUX 3AKOHO8 NPUPOObL, A MAKHCE O COBPEMEHHBIX OOCMUNCEHUSX HAVKU U TMEXHUKU.
Muoroo6pa3ue XUMHYECKHX PeaKIii

VY4yeHuk 8 Kacca Hay4uTCs:

* O0BSICHATH CYTh XHUMHYECKHX TPOIECCOB U UX MPUHIMITHATIFHOE OTIUYHE OT (PU3UICCKHUX;

* Ha3bIBATh MIPU3HAKHU U YCJIOBUS MPOTEKAHUS XUMHUYECKUX PEAKIIHIA;

* YCTAaHABIIMBATh MPUHAICKHOCTh XUMUYECKON PEAKIIUHU K ONIPEACTIEHHOMY TUITY TIO OJTHOMY W3
KJIaCCU(PDUKAITMOHHBIX MPU3HAKOB: 1) MO YUCITY M COCTaBY UCXOJHBIX BEIIECTB U MPOYKTOB PEAKIIUN
(peakiuu COeTMHEHUS, PA3JIOKEHUS, 3aMEIIEHUs 1 0OMEHa); 2) MO BBIJICIECHUIO WIIN TOTJIOMICHHUIO
TETUTOTHI (PEaKIMU SK30TEPMHUUECKHUE U SHIOTEPMUUYECKHE); 3) TT0 U3MEHEHHIO CTENIEHEH OKUCICHUS
XUMUYECKUX DJIEMEHTOB (PEaKIMK OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE); 4) 0 00paTUMOCTH
nporiecca (peakiuy 00OpaTuMbIe U HEOOpaTUMBIE);

* Ha3bIBaTh (DAKTOPHI, BIMSIONINE HA CKOPOCTh XMMHUYECKUX PEAKIIHIA;

* Ha3bIBaTh (DAKTOPHI, BIMSIONTNE HA CMEIICHINE XUMUUYECKOTO PABHOBECHSI;

* COCTaBJISITh YPABHEHUS AJIEKTPOJIUTUYECKON JUCCOLUAIIMYU KUCIIOT, EI0YeH, COJell; MOTHbIE U
COKpami¢HHbIC HOHHBIC YPABHEHUS PEaKIMii 0OMEHa; ypaBHEHUST OKUCIUTETHFHO-BOCCTAHOBUTEIHHBIX
peaKkumii;

* IPOTHO3UPOBATH MPOAYKTHl XUMUUECKUX PEAKIHM 10 opMyaamM/Ha3BaHUSIM UCXOTHBIX BEIIECTB;
OTIPEIeNIATh UCXOAHBIE BEllecTBa Mo (popmysiaM/Ha3BaHUSIM MPOIYKTOB PEaKIUu;

* COCTaBJISITh YPAaBHEHUS PEAKIIHI, COOTBETCTBYIOIIMX MOCIEI0BATEIBHOCTH («IIETIOUKE))
MIpEBpAIICHUI HEOPraHUYECKUX BEIIECTB PA3ITMYHBIX KJIACCOB;

* BBISIBJIAITH B ITPOLIECCE IKCIIEPUMEHTA MPU3HAKU, CBUJIETENBCTBYIOIIUE O MPOTEKAHUN XUMUYECKON
peakuuy;

* IPUTOTOBJIATH PACTBOPHI C ONPEIEIEHHON MacCOBOM J10JIe pacCTBOPEHHOTO BEILIECTBA;

* OIPEAEIIATh XapaKTep CPeibl BOJHBIX PACTBOPOB KUCIIOT U IEI0YEH IO U3MEHEHUIO OKPACKU
WHJUKATOPOB;

* IPOBOJUTH KAYECTBEHHBIE PEAKIMH, IOATBEPKAAIOIINE HATMYHUE B BOJHBIX PACTBOPAX BELIECTB
OT/IECJIbHBIX KATUOHOB Y AaHHOHOB.

VYyeHuk 8 Kacca noayuum 603MOACHOCHb HAYYUMbCA!

* COCMasIsAms MONEKYIAPHbIE U NOJIHbIE UOHHBIE YPAGHEHUSL NO COKPAUJEHHBIM UOHHbIM YDABHEHUSAM;
* NPUBOOUMb NPUMEPBI PEaKyull, NOOMBEPAHCOAIOUUX CYULECTNBOBAHUE B3AUMOCBAIU MEAHCOY
OCHOBHBIMU KNACCAMU HEOP2AHUYECKUX BeUiecme,

* NPOCHO3UPOBAMb Pe3YIbIMAMbl 8030€UCMBUSL PA3IUYUHBIX (PAKMOPO8 HA USMEHeHUe CKOPOCmU
XUMUYECKOU pearkyuu;

* NPOCHO3UPOBAMb PE3YIbIMAMbl 8030€UCMBUSL PA3IUYHBIX (DAKMOPO8 HA CMelujeHUe XUMULECKO20
PABHOBECUSL.

MHoroo0pasue BelecTB

VYyenuk § kiacca Hay4YUTCS:

* OMpENIeNATh MPUHAATIC)KHOCTh HEOPTaHUYECKHUX BEIIECTB K OHOMY U3 U3YyYEHHBIX KJIACCOB/TPYIII:
METaJUIbl U HEMETAJUIbI, OKCUbl, OCHOBaHUS, KUCIIOTHI, COJIU;

* COCTaBJISAITH (POPMYIIBI BEIIECTB MO X HA3BAHUSM;

* OINPEJEINSATh BAJICHTHOCTh U CTEIIEHb OKHUCIICHUS SJIEMEHTOB B BEILIECTBAX;

* COCTaBIISITH (POPMYIIBI HEOPTAHUYECKUX COSTMHEHUH TI0 BaJICHTHOCTSIM U CTEIIEHSM OKHCIICHUS
AIIEMEHTOB, a TaKXKe 3apsaM MOHOB, yKa3aHHBIM B TAOIUIE pACTBOPUMOCTH KUCIIOT, OCHOBAHUN U
COJIeH;

* Ha3bIBaTh OOIINE XUMUYECKHE CBOMCTBA, XapaKTePHBIE IS KAKIOTO U3 KJIACCOB HEOPTaHMUECKUX
BEILIECTB: KUCJIOT, OCHOBAHMI, COJICH;



* IPUBOJIUTH MIPUMEPBI PEAKLIUA, TOATBEPKIAIOIIUX XUMUUYECKUE CBOMCTBA HEOPraHUYECKUX
BEILIECTB: OKCUJIOB, KMCIIOT, OCHOBAHHUI U COJICH;

* ONPEACIIATH BEIIECTBO-OKUCIUTEID U BEUIECTBO-BOCCTAHOBUTEIND B OKHCIUTEIBHO-
BOCCTAHOBUTEIBbHBIX PEAKIUSX;

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

* IPOBOJIUTH JIAOOPATOPHBIE OIBITHI, TIOTBEPKAAFOIINE XUMHUECKHUE CBOMCTBA OCHOBHBIX KIIACCOB
HEOPraHUYECKHUX BEIECTB;

* IPOBOJTUTH JIAOOPATOPHBIE OIIBITHI TI0 MOJYYSHUIO U COOMPAHHUIO ra3000pa3HBIX BEIIESCTB: BOJIOPOA,
KHUCJIOPO/Ia, YTIEKUCIIOT0 ra3a, aMMHUaKa; COCTaBIISITh YPABHEHUSI COOTBETCTBYIOIINX PEAKIIUM.
VYyenuk 8 kiacca noayuum 03MOHCHOCHb HAYYUMbCA.!

* NPOCHO3UPOBAMb XUMUYECKUE CBOUCIBA BeUjeCm8 Ha OCHOBE UX COCMABA U CMPOEHUsL,

* NPOCHO3UPOBANb CNOCOOHOCb eUeCmMBad NPOAGIAMb OKUCIUMENbHbLE UTU 60CCIMAHOBUMENbHbIE
CB0UCMBA C YUEMOM cmenenell OKUCIEeHUsL 2JIeMEeHMO8, 6X00UUX 68 €20 COCMA8;

* BLIABIAMb CYUIECNBOBAHUE 2EHEMUYECKOU 83AUMOCEA3U MEHCOY BeUeCmMBAMU 8 PsD)Y. NPOCHOe
seujecmeo — OKCUO — 2UOPOKCUO — COTb,



Pa3znen 2. «Conep:xxanue y4uyeOHOro npeamera Xumus 8 kiace»

Beenenune (5 4acoB)

XuMUs — HayKa O BEIIECTBAX, UX CBOMCTBAX U MPEBPALCHUSIX.

[ToHATHE 0 XUMHUECKOM 3JIeMEHTe U (opMax ero CylniecTBOBAHUS: CBOOOIHBIX aTOMaX, MPOCTHIX U
CJIOKHBIX BEIIECTBAX.

[IpeBpamenus BemecTB. OTAMYNE XUMUYECKUX PEaKIUN OT (PU3NUECKUX siBieHUH. Pob xumun B
KU3HU yenoBeka. Xemoduus u xemodoOusi.

KpaTkue cBenenust 3 ucTopuy BOSHUKHOBEHMS U pa3BUTHS XxuMuu. [lepuoy anxumun. Ilonsarue o
¢mtocopckom kamue. Xumusi B XVI B. Passutne xumun Ha Pycu. Posb 0TeueCTBEHHBIX y4EHBIX B
CTAaHOBJICHUM XUMHYeCKOW Hayku — pabotel M. B. JlomonocoBa, A. M. byrnepoma, /. W.
Menneneesa.

XuMmuyeckasi CUMBOJIMKA. 3HAaKM XUMUYECKHX D3JEMEHTOB U IPOUCXOXKJEHUE WX Ha3BaHWM.
Xumnueckue ¢Gopmyasl. MHaekcel u koddduunenTsl. OTHOCUTENbHBIE aTOMHAs W MOJIEKYJspHas
Macchel. Pacuer MaccoBoi 10JIM XUMUYECKOTO 3JIEMEHTa 1o (popMyIie BELIECTBa.

IIepnonnueckas cucrtema xumuyeckux uieMeHToB [[. V. MeHnneneeBa, ee CTpykTypa: Majble U
OoJbIIME MEpPHOJbl, TPYNIBl M MOATpYHNbl (ryaBHas W noOouHas). Ilepumonmyeckas cucremMa Kak
CIPaBOYHOE NOCOOUE IS MOJTyUYEHUS CBEACHUN O XUMUYECKHUX AJIEMEHTAaX.

Pacyernble 3a1a4n.

1. HaxoxieHne OTHOCUTEIIBHON MOJIEKYJISIPHO MacChl BEIIECTBA MO0 €r0 XUMHYECKOH (opmyrie.

2. Bpramcnenne MaccoBO JI0JIM XUMHYECKOTO 3JIEMEHTA B BEIIECTRBE 10 €r0 hopMyIie.

annmec;[ AOJDKHBI 3HATb: OIIPCACICHHUC BOKHEUIINX IOHIATHU KaKk, IPOCThIC MW CJIOKHBIC
BEIECTBA, XUMHYECKHH BJIEMEHT, aTOM, MOJIEKYyJa. paziuyaTh TMOHATUS «BELIECTBO» U «TEJIO»,
«IIPOCTOE BEILIECTBO» U «XUMHUYECKUH 3nMeMeHT». OmnpeleneHne XUMUYECKOW (opMysbl BEIIECTBa,
(hopMyITUPOBKY 3aKOHA MOCTOSHCTBA COCTaBa. 3HAKM MEPBHIX 20 XUMHUUYECKHUX AJIeMEHTOB. [loHnMarh
U 3amnuchbiBaTh XuUMHuYeckue (opmynbl BemiecTB. IIpaBuia TexHHKH Oe30macHOCTH HpHU padboTe B
XUMUYECKOH 1abopaTopum.

YMerhb: 0TIAMYaTh XUMHUYECKUE PEaKIUH OT (pU3HUecKuX siBieHui. Vcrnoib30BaTh MpruoOpeTEHHBIE
3HaHUS U1 OE30MacHOTO OOpalleHHs] ¢ BEHIeCTBAMHM M MaTepHallaMi, 3KOJOTHYECKH I'PaMOTHOIO
MOBEICHUS B OKPY)KAIOLIEH cpejie, OLEHKU BIUSHUS XMMHUYECKOTO 3arps3HEHUs OKPYKaoIllel cpe/ibl
Ha OpraHu3M yesnoBeka. OnpeaensaTh MOJI0KEHNe XUMUUYECKOTo 31eMenTa B [lepuoanueckoii cucreme.
Ha3bIBaTh XUMHUYECKHE »dlieMeHThl. OmnpenensiTh COCTaB BEUIECTB IO XHUMHUYECKOH dopmyre,
MIPUHAIKHOCTh K MPOCTHIM M CIIOKHBIM BeLIECTBaM. BBIUHCIATH MacCOBYIO JOJII0O XUMHUYECKOTO
aJIeMeHTa 1o (popmyIie coeTMHEHUs!.

Pasznen |. AToMbI XHMHYECKHX 3JIeMeHTOB (9 yacoB)

ATOoMBI Kak (popma CyIIecTBOBAHUS XUMHUUYECKUX 3JI€MEHTOB. OCHOBHBIE CBEACHHSA O CTPOCHUU
aTomoB. JloKka3zarenbCcTBa CIOXKHOCTH cTpoeHHUs: aroMoB. OnbIThl Pe3epdopna. [lnanerapHas mMonenb
CTpPOEHUS aToMa.

CocTaB aTOMHBIX fJI€p: NMPOTOHBI W HEWUTpOHBI. OTHOCUTEIbHA aTOMHas Macca. B3auMocBs3b
MOHITUH «IPOTOH», «HEUTPOH», «OTHOCHUTENIbHASI aTOMHasi Maccay. M3MeHeHue 4duciia MpOTOHOB B
sape aTomMa — oOpa3oBaHME HOBBIX XMMHUYECKHX JJIEMEHTOB. M3MEeHEHHe 4nciia HEHTPOHOB B SApeE
aTomMa — oOpa3zoBaHue H30TONMOB. COBpEMEHHOE OIpe/IeiCHHE MOHSTHUS «XMUMHUYECKUN DIEMEHTY.
N30TOnBI Kak pa3HOBUAHOCTH aTOMOB OJHOTO XMMHUYECKOTO 3JIEMEHTA.

OnexTpoHbl. CTpoeHHE DSJIEKTPOHHBIX 000JI0YeK aTOMOB XHMHUYecKux isnemeHToB Ne 1-20
nepuoanueckor cucremsl J[. WM. MenneneeBa. IloHsATHE O 3aBEpIIEHHOM W HE3aBEPLICHHOM
3JIEKTPOHHOM CJIO€ (PHEPreTHYECKOM YPOBHE).

[Iepuomnueckas cucremMa xumuuyeckux anemeHtoB /J[. M. MenpeneeBa M CTpO€HME aTOMOB:
(bu3MUYeCKUi CMBICT TOPSAKOBOTO HOMEpa dIIEMEHTa, HOMepa TPYIIIbI, HOMepa MepHoa.

N3MeHeHune uyncna 3JeKTPOHOB Ha BHELIHEM 3JIEKTPOHHOM YPOBHE aTOMa XMMHUYECKOTO AJIEMEHTA
— 0o0pa3zoBaHue MOJOKUTENBHBIX U OTPHUIIATETILHBIX HOHOB. MIOHBI, 00pa30BaHHBIE aTOMaMHU METAJIIIOB
U HeMeTauIoB. [IpMuMHBI M3MEHEHHS] METAUIMYECKUX U HEMETAJUIMYECKUX CBOWCTB B IEpUOJaX MU
rpymnmnax.

ObpazoBanue O6uHapHbIX coequHeHuid. [lonstue 06 noHHOMN cBs3H. CxemMbl 00pa3oBaHUs MOHHON
CBSI3U.



B3aumoseiicTBie aTOMOB XMMHYECKHUX 3JIEMEHTOB-HEMETANIOB MEXKIy co0oil — oOpa3oBaHue
IBYXaTOMHBIX MOJIEKYJd HpOCThIX BemiecTB. KoBajieHTHass HeMoJsipHas XUMHUYECKas CBS3b.
DNEeKTPOHHBIEC U CTPYKTYPHBIE (POPMYIIBI.

B3aumMoseiicTBe aTOMOB XHMHYECKUX AJIEMEHTOB-HEMETANIOB MEXIYy co00ii — oOpazoBaHHe
OMHAPHBIX COCAMHEHUN HEMETAJUIOB. DIIEKTPOOTPULIATEIbHOCTh. [IoHATHE O KOBAJIEHTHOM MOJISPHOMI
CBSI3H.

B3aumoseiicTBe aTOMOB XHMHYECKHX 3JEMEHTOB-METAIOB MEXAy co0oii — oOpa3oBaHue
METaJNINYEeCKUX KpUCTAIUIOB. [IoHsATHE O METAIIMYECKOM CBSI3U.

JemMoncTpanuu. Mosenu aTOMOB XUMHUYECKUX 31€MEHTOB. [leproauueckas cucreMa XUMHUYECKUX
anemeHToB JI. . Menpemneena.

Yyaumecsi J0/UKHBI 3HATH: OIpPEICIICHHE MOHATUS «XUMHYECKHHA 3JIEMEHT», (OPMYITHPOBKY
[leproguueckoro 3akoHa, ONPECIICHUE TaKUX HMOHITUH KaK «XUMHUYECKasl CBSI3b», «HOH», «MOHHAs
CBSI3b», OIIPE/ICTICHUE METAJUIMYECKON CBS3H.

YMerb: O0O0BACHATH (U3NYECKUH CMBICI aTOMHOTO (IOPSJKOBOTO) HOMEpa XUMHYECKOIO
aneMeHTa. OOBACHATh GU3NYECKUI CMBICI HOMEpa IPYIIbl U NEPUOAA, COCTABIATh CXEMBbI CTPOEHUS
atomoB nepBbIx 20 anemenToB IICXD JI.M. MenneneeBa. OObICHATh 3aKOHOMEPHOCTH H3MEHEHUS
CBOMCTB JJIEMEHTOB B TMpefefaX MalblX MNEpPHOJOB U TJABHBIX MNOArpynmn. XapakTepu3oBaTb
xumudeckue eMeHTsl (0T H 1o Ca) Ha ocHoBe ux nonoxenust B [ICXD u ocoGeHHOCTEM CTPOCHMS
ux aroMoB. OmpenensTh TUIIbI XUMUYECKUX CBS3€H B COEAMHEHUSX.

Paznen I1. Ilpocteie BemmectBa (7 yacoB)

[lonoxkeHne MeTAIIOB U HEMETAUIOB B MEPUOANYECKON CHCTEME XMMHUYECKHX 31eMeHToB /[ U.
MenneneeBa. BaxHeile mpocThle BEHIECTBA — METAJUIbL: JKEJIE€30, aTIOMUHUM, KaJdblHU, MarHuu,
HaTpuii, kanuil. O0mue pusnyeckre cBoiicTBa METAIIOB.

Baxkneiiimue mpocTeie BelecTBa — HEMETasulbl, 00pa30BaHHBIE aTOMAaMM KHCIOpOJa, BOJAOPOAA,
aszorta, cepbl, ¢gochopa, yriaepona. CriocoOHOCTH aTOMOB XHMHUYECKHX 3JIEMEHTOB K 0Opa30BaHUIO
HECKOJIbKUX MPOCTHIX BEIIECTB — aJUIOTPONHs. AJUIOTpOnHbIe Moaudukanuu kuciopoaa, pochopa u
oJioBa. MeTayuinueckue 1 HeMETaUIMYeCKUe CBOMCTBA MPOCTHIX BelecTB. OTHOCUTENBHOCTh JeNIEHUs
MPOCTHIX BEIIECTB Ha METAJLIbl U HEMETAJLIBI.

[TocTostnrast ABoranmpo. KommuectBo BemiectBa. Moabs. MonsipHas macca. MousspHbIii 00beM
ra3oo0pa3HbIx BemiecTB. KpaTHble eIUHHIBI KOJWYECTBa BEIIECTBA — MIUIMMOJIb U KHIJIOMOJb,
MUJUTUMOJISIpHAS MU KUJIOMOJISIpPHAs MacChl BEIIECTBA, MIJUIMMOJISIPHBINM U KUJIOMOJIAPHBIA OOBEMBI
ra3o00pa3HbIX BEIIECTB.

Pacyetsbl ¢ UCHOIB30BAaHUEM MOHATUN «KOJMYECTBO BELIECTBA», «MOJISIPHAS MAaccay, «MOJIPHBIN
00BEM T'a30By», «IIOCTOSTHHAST ABOTAIPO».

Pacuernble 3amaun. 1. Berumcienne MOJSPHOM MacChl BEIIECTB MO XHUMHUYECKUM (opmyiaMm. 2.
Pacyetbl ¢ wHCMONB30BaHUEM MOHSATHI «KOJUYECTBO BEIIECTBA», «MOJISIPHAs Maccay, «MOJIIPHBIN
00BEM ra3oBy, «IOCTOSTHHAS ABOTaApO».

Jemouncrpanuun. [lonyuenue ozona. O6pasubl 0enoro u ceporo 0y10Ba, 6enoro u kpacHoro docdopa.
HekoTtopbie MeTanmipl U HeMeTaslbl KOJIMYECTBOM BemiecTBa 1 Moib. Mojenb MOJSpHOTO o0bema
ra3o00pa3HbIX BEIIECTB.

Paznen |11. Coequnenuss xuMu4ecKux 3jieMeHTOB (14 yacoB)

Crenenp okucienus. OnpezeneHue CTENEHM OKHMCICHHS 3JIEMEHTOB MO0 XMUMHMYecKod (opmyie
coequHenusi. CoctaBieHue (opMyn OHHApHBIX COEIUHEHUH, 00wl crnocod uX Ha3bIBAHUS.
bunapHble coeanHeHMs: OKCHIbI, XJopuabl, cyabbuasl u 1p. CoctaBieHue ux (Gopmyi.
[IpencraBuTenn OKCHUIOB: BOJA, YIJIEKUCIBIM Ia3 W HeramieHas HM3BeCTb. [IpencTaBUTENM JETYy4HX
BOJIOPO/IHBIX COEIMHEHUI: XJIOPOBOAOPO/I U AMMHUAK.

OcHoBaHMs, UX COCTaB U Ha3BaHUA. PacTBOpuMOCTh OCHOBaHMH B Bojie. Talnuiia pacTBOPUMOCTH
THJIPOKCUIOB U cojeil B Boze. [IpencraBurenu mienoyeil: TUAPOKCUIBI HATPUS, KalUsd U KaJbIHA.
[TonsiTne 0 KayecTBEHHBIX peakiusx. MHaukaTopsl. MI3MeHeHne OKpacK MHIUKATOPOB B IIETOYHOMN
cpere.

Kucnotsl, ux cocraB u Ha3Bauusa. Knaccudukamus kucnot. [IpeacraBurenn KHCIOT: cepHas,
COJIsTHast U a30THas. MI3MeHeHne OKpacKu MHIMKATOPOB B KUCIOTHOH cpejie.

Coun KaKk MPOMU3BOJIHBIE KHCIIOT U OCHOBaHMM. VX cocTaB u Ha3BaHus. PacTBOpUMOCTH coiel B BOJE.
[IpencraBuTenu coseil: XJIopua HaTpusi, kKapOooHat u pocdar KaabIus.
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AMopQHBIE ¥ KPUCTATLUTUYESCKHIE BEIIECTBA.

MexMoneKkyasipHble B3auUMOJCHCTBUS. THIBI KPUCTAUIMYECKUX PEIIETOK: HMOHHAs, aTOMHas,
MOJIEKYJIIpHAsE W MeETa/NInYecKas. 3aBUCHUMOCTb CBOMCTB BEIIECTB OT TUIIOB KPUCTAIUTMYECKUX
pEIIETOK.

BemectBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHHS. 3aKOH IOCTOSTHCTBA COCTaBa Jyis
BEILIECTB MOJICKYJISIPHOTO CTPOCHHUSI.

Yucteie BemecTBa u cMmecu. [Ipumepsl KHUIKUX, TBEPAbIX M Ta3000pa3zHbIX cMmeceil. CBoiicTBa
YUCTHIX BEIIECTB U cMmecei. Mx coctaB. MaccoBass u 00ObeMHas J0JM KOMIIOHEHTa CMecu. PacueTsl,
CBSI3aHHBIE C UCTIOJIBb30BAHUEM TIOHSITHS <«JIOJIS.

Pacuernble 3agauun. 1. Pacuer maccoBoid M 00BEMHOU J0JE€Hi KOMIIOHEHTOB CMECH BEIIECTB. 2.
Brruncnenue MaccoBoi 07 BEIIECTBA B PACTBOPE MO M3BECTHOW Macce pacTBOPEHHOTO BEIIECTBA U
Macce pactBopuTens. 3. BplumciieHHne Macchl pacTBOPSIEMOTO BEIIECTBA W PaCTBOPHUTEIS,
HEOOXOMMBIX JIJIsl TIPUTOTOBJICHUSI OTPEICICHHOW MAacChl pacTBOpa ¢ M3BECTHON MacCOBOHM aoieit
pPacTBOPEHHOTO BEIIECTBA.

JdemoncTpanuu. OOpa3ibl OKCHIOB, KHUCIOT, OCHOBAaHWUW W cojied. Mojaenu KpUCTAUTMYECKUX
pemieToK XJjopujaa HaTpus, anmasa, okcuaa yriepoaa (1V). B3peiB cmecu Bomoposa ¢ BO3IYXOM.
Crioco0sl pazneneHust cmeceit. JIUCTHIIIALNS BOJIBI.

JladopaTopHble onbIThl. 1. 3HaAKOMCTBO ¢ 0OpasllaMu BEMIECTB pPa3HBIX KiaccoB. 2. Pasznenenue
cMecei.

Pa3nen V. U3menenus, npoucxoasiinue ¢ Bemecrsamu (13 yacos)

[TonsiTe sBIEHUN KaK HW3MEHEHUH, MPOUCXOMISIIMX C BEIIECTBAMU. SBICHUS, CBSI3aHHBIE C
W3MEHEHHUEM KPHUCTALTHYECKOTO CTPOCHUS BEIIECTBA MPH MOCTOSHHOM €r0 COCTaBe, — (hU3WYecKue
siBieHUsI. OU3NUECKHe SIBICHUS B XUMUU: TUCTHIUISALNS, KPUCTAITU3AIINS, BBITAPUBAHUE W BO3TOHKA
BEIIIECTB, ICHTPU(DYTHpOBAHHE.

SBneHus, CBA3aHHBIE ¢ U3MEHEHHEM COCTaBa BEIIECTBA, — XMMHUYECKHe peakuuu. [IpusHaku u
YCIIOBUS TPOTEKaHUs XUMHUYECKHX peakuuid. [loHATHE 00 5K30- M SHAOTEPMHUYECKHX pEaKIHUX.
Peakuuu ropeHusi Kak 4acTHBIM Ciaydald 3K30TEPMHYECKUX PEAKIU, MPOTEKAIOIMINX C BbIACICHUEM
CBETA.

3aKOH COXpaHEHUsT MacChl BeEIECTB. XHMHYECKHE YpaBHEHHUS. 3HAYCHUE WHACKCOB U
ko3 durmenton. CocraBieHne ypaBHECHHN XUMHYECKUX PEAKIIAM.

Pacuersl mo xumMuueckum ypaBHeHUsAM. PellleHHe 3a1ay Ha HAXO0XKJIEHHE KOJUYECTBA BEIECTBA,
Macchl WM 00beMa MPOJYKTa peaklUU MO KOJMYECTBY BEIIECTBa, Macce WM 00bEeMY HCXOIHOTO
BellecTBa. PacyeTsl ¢ MCMONB30BAaHUEM MOHSTHS «J0JIsD», KOrJa MCXOJHOE BELIECTBO JAHO B BUJE
pacTBOpa C 3aJJaHHON MacCOBOM J10JIe paCTBOPEHHOI'0 BEUIECTBA UJIU COJIEPKUT ONPEICIICHHYIO TOJII0
MpUMeECeH.

Peaknuu paznoxenus. [lonsatue o ckopoctu xumuueckux peakuuil. Karanuzaropel. @epmMeHTHI.

Peakuuu coenunenus. Karanutuueckue U HekaTanutuyeckue peakuun. OOpaTuMbie |
HeoOpaTHMbIE PEeaKIIHH.

Peaknuu 3amenieHus. DIEKTPOXUMUYECKUN Psil HAPSDKEHUM METAJIOB, €r0 MCIOJIb30BaHUE s
MIPOTHO3UPOBAHUSI BO3MOKHOCTH NPOTEKaHUSl PEAKUUN MEXAY METaulaMH U pacTBOPaMH KHUCIOT.
Peaknuu BbITECHEHUS OJHUX METAIJIOB U3 PACTBOPOB UX COJIEH APYTMMU METAIJIAMU.

Peakuuu obmena. Peakiuu HeiTpanuzanmu. YclioBUs MPOTEKaHUS pPeakiiii oOMeHa B pacTBopax
JI0 KOHIIA.

Tumpl XUMUYECKUX peakiuil (Mo MPU3HAKY «YHUCIO M COCTaB MCXOJHBIX BEIIECTB U MPOIYKTOB

peaKL{I/II/I») Ha HpUMEpe CBOMCTB BOIBI. Peakius Pa3JIOKCHUA — DOJICKTPOJIU3 BOIBI. Peaknun
COCOUHEHMS — B3aMMOJICMCTBHE BOJBl C OKCHJIAMH METAUIOB U HemeramwioB. IloHsaTue
«CUAPOKCHUABD). Peakuuu 3aMCIICHUA — B3aHMMOICHCTBHUE BOJbI C MICJIOYHBIMHU n

IIEJIOYHO3EMEIbHBIMU MeTalutaMu. Peakiiun oOMeHa (Ha mpuMepe ruapoin3a CyibGuaa anfoMUHUS U
KapOuia KaibIlus).

PacuerHble 3a1aun. 1. Berancnenue no XuMU4ecKUM YpaBHEHHSIM MAcChl HJIM KOJTMYECTBA BEIIECTBA
M0 M3BECTHOM Macce WM KOJMYECTBY BEIIECTBA OJHOTO M3 BCTYMAIOIIMX B PEAKIUIO BEIIECTB WU
MPOJYKTOB peakuuu. 2. BrerancieHne macchl (KOMWYecTBa BeIIeCTBAa, 00beMa) MPOIYKTa PEakivu,
€CIIM W3BECTHA Macca WCXOJHOTO BEIIECTBA, COJEPKAIEero OMPEIeTICHHYIO A0 IpumMeced. 3.
Breruncnenne Macchl (KOTUYECTBAa BEIIECTBA, 00beMa) MPOJIyKTa peaklhd, €Cd W3BECTHA Mmacca
pacTBopa M MaccoBas JOJsl pACTBOPEHHOTO BEIIECTBA.
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Jemoncrpanuu. IIpumepsl ¢usuueckux SBJICHUI: a) TuiaBieHue napaduna; 0) BO3TOHKA MOJa WIN
OCH30MHON KHUCIOTHI, B) PAacTBOpPEHHE IEpPMaHTraHaTa Kajus; T') AudQy3us ITymIMCTBIX BEUIECTB C
TOPSIICH JIaMITOYKH HakanuBaHus. [IpumMepsl XUMUYECKUX SIBJICHUIA: a) ropeHue Maraus, pochopa; 0)
B3aUMO/ICHICTBUE COJITHOM KUCJIOTBHI C MPaMOpPOM WJIM MEJIOM; B) nostydeHue ruapokcuaa meau (11); r)
pacTBOpEHUE MOJYUYEHHOI0 THAPOKCHIA B KUCIOTaxX; a) B3aumozeiictBue okcuaa meau (Il) ¢ cepHoit
KHCJIOTOW MPH HarpeBaHUM; €) pa3ioKeHUE MepMaHTraHaTa KaJus; ) B3aUMOJIecTBHE pa30aBICHHBIX
KHCJIOT C METaJlJIaMU; 3) pa3JIoKEHUE MEPOKCUAA BOJAOPOA; 1) AIEKTPOJIN3 BOJIBL.

JlabopaTopHble onbIThl. 3. CpaBHEHHE CKOPOCTH MCIIAPEHUS BOJBI M CHMPTA MO MCUE3HOBEHUIO UX
Karenb Ha (QUIbTpoBaIbHOW Oymare. 4. OKHCIEHHE MeIu B TUIAMEHH CHHPTOBKH WJIHM TOPENKHU. 5.
[lomyTHEHHE M3BECTKOBOM BOJBI OT BBIIBIXaEMOIrO yriiekuciaoro rasza. 6. IlosyueHue yriekucioro
rasa B3aMMOJICHCTBHEM COJbl W KUCJIOTHL 7. 3amerieHue meau B pactBope xuopuaa memu (1)
KEIJIE30M.

Xumuyeckuit npaktukyM Ne 1. [Ipocreiiue onepaunu ¢ BemecTsoM (5 4acoB)

IIpakTnueckas padora Ne 1. «[Ipuemsl oOpaiieHus ¢ 1a00paTOPHBIM 000PYJOBAaHUEM)

Yuammecs: A0JIKHbI 3HATB: oOuIMe (pU3MUECKHE CBOMCTBA METAJUIOB, OIpPENEICHHE MOHSATHUM
«MOJIBbY, «MOJISIPHAsI Maccay, OTNpe/IeJIeHHe MOJISIPHOTO 00bEMa ra30B.

YMerb: XapakTepu3oBaTh CBS3b MEXJy COCTaBOM, CTPOEHHEM M CBOICTBAMM METAJIOB U
HEMETaJlJIOB, (pU3MuecKkre CBOIICTBA HEMETAIOB, BBIUUCIATH MOJSIPHYIO Maccy 1o ¢opmyne
COEJIMHEHMS, MacCy BEIeCTBAa M YMCIIO YACTHUI[ [0 U3BECTHOMY KOJUYECTBY BellecTBa (M oOpaTHbIE
3amaun), 00bEM Traza Mo KOJUYECTBY, MAacCy OMNpeAeNEéHHOro oO0hEéMa WM 4Yuciia MOJIEKYN rasza (u
oOpaTHbIe 3a7a4n).

Yuammecs: J0JKHBI 3HAaTh: CIIOCOOBI pa3zeneHusi cmeceil. Onpeenenrne NOHATUS «XUMHYECcKast
peaxkuus», IpU3HAKW U YCIOBUS TEUEHHUS XUMHUYECKHX PEaKIHMH MO TMOTJIOIIEHUIO U BBIJCICHUIO
SHEepPruu.

Onpenenenre NOHITHS «XUMUYECKasT PEAKIIHS.

YMerb: 00pamaThcs ¢ XUMUIECKOHN TIOCYA0H U TaO0paTOPHBIM 000pyI0BaHUE TIPU
IIPOBECHUU OIBITOB C LIENbIO OUUCTKH 3arpsA3HEHHOM BoAbl. COCTaBIIATh YpPaBHEHMsI XMUMUYECKON
pEeaKkIMM Ha OCHOBE 3aKOHA COXPAHEHMs MacChl BELIECTB. BBIUMCIATH MO XMMUYECKUM YPaBHEHHSIM
Maccy, 00bEM HJIM KOJIMYECTBO OJHOTO M3  MPOAYKTOB PEAKLMHU MO0 MAacCe MCXOAHOIO BEIECTBA U
BEIIECTBA, COJEPXKALIEr0 ONpeAeNEéHHYI0 JoJ0 npumeced. OTiMyaTh peakUuu pPa3IokKEeHHUS,
COEJIMHEHUS, 3aMELCHUsI U oOMeHa JIpyr OT JIpyra, COCTaBJIATh YPABHEHUS PEAKLUUN AAHHBIX THIIOB.
CocTaBnsaTh ypaBHEHMsI pEaKUMH B3aUMOJEHCTBHUS METAUIOB C pacTBOpPaMH KHUCIOT U COJIEH,
UCIOJb3Yys PsJl aKTUBHOCTU MeTauioB. OIpenensTh BO3MOXKHOCTh MPOTEKAaHUs peakuuil oOMeHa B
pacTBOpax 10 KOHLIA.

IIpakTuyeckas padora Ne 2. «[IpuroroBieHre pacTBOpa caxapa M pacyeT €ro MacCoBOMl J0JU B
pacTBope»
IIpakTuyeckas padora Ne 3. «IIpu3HaKy XUMHUECKUX PEAKIIMII»

Yuammecsi J0KHBI 3HATh: OIpPEICNICHUS CTENEHU OKHUCICHUS, 3JIEKTPOOTPHUILIATEIBHOCTH,
OKCHJIOB, OCHOBAHHM, KUCJIOT U COJIEH, KPUCTAIUIMYECKUX PEHIETOK, cMecell, MaccoBOM WM 00BEMHOM
JI0JIM pacTBOPEHHOIO BEILIECTBA.

YMerTb: OIpeneNaTh CTENeHb OKHCICHHS 3JIEMEHTOB B OMHAPHBIX COEAMHEHMSX, COCTaBJIATh
(GopMynbl COEJUHEHUIH IO CTENEHH OKUCIIEHUS, Ha3blBaTb OMHApHBbIE coeAuHeHHs. OnpenemnsTsh
IIPUHAJICKHOCTh BELIECTB K KJaccaM OKCHJIOB, OCHOBaHMM, KHUCJIOT M COJIeH, Ha3blBaTh WUX,
COCTaBJIATh (popMyJbl. 3HATh KaYECTBEHHBIE PEAKIIMU Ha YIIIEKUCIIBIHM Ta3, paclio3HaBaHMs Lieoueil u
KHCJIOT. XapaKTepHU30BaTh U OOBACHATH CBOMCTBA BELIECTB HA OCHOBAHWHU BHJIa XMMUYECKON CBSI3H U
TUIA KPUCTAJUIMYECKOHN PEIIETKHU. BBIYMCIIATE MAaCCOBYIO JIONIIO BEIIECTBA B PACTBOPE.

Paznen V. PactBopenne. PactBopbl. Peakuun noHHoro
00MeHAa H OKHCJIUTEIbHO-BOCCTAHOBUTEAbHBIE peakuun (19 yacoB)

PactBopeHne kak Qusnko-xuMudeckuil mpouecc. [loHsTHe o rujaparaXx M KpUCTaUIOTUApATaX.
PactBopumocTs. KpuBble pacTBOpUMOCTHM Kak MOJENIb 3aBUCUMOCTH PacTBOPUMOCTH TBEPJIBIX
BEILIECTB OT TeMmIeparypsl. HachllleHHbIE, HEHACBIIIEHHBIE U MEPECHIILIEHHBIE PACTBOPHI. 3HAUECHHE
pPacTBOPOB ISl IPUPOBI U CEIBLCKOIO XO3AKUCTBA.

[lonaTHe 00 >IEKTPOJUTHYECKON IUCCOIMALNU. DJIEKTPOJIUTHI M HEIIEKTPOIUTHI. MexaHu3M
JUCCOLMALIMYU JIEKTPOJIUTOB C Pa3IUYHBIM TUIIOM XUMHUYECKOH CBsi3u. CTEneHb AIIEKTPOJUTHYECKON
mcconanuu. CUIIbHBIE U Cl1a0ble IIEKTPOJIUTHI.



OCHOBHBIE TOJIOKEHUSI TEOPUU JIEKTPOIUTHUECKON auccounanuu. MloHHble ypaBHEHUS peaKLUi.
VYcnoBus TPOTEKaHUs peakUuu OOMEHa MEXIy DJCKTPOJIMTAMH /O KOHIIA B CBETE HOHHBIX
IIPEACTABIICHUM.

Knaccugukarus HOHOB U X CBOHCTBA.

Kucnotel, wx knaccudukamus. Jlucconmamusi KUCIOT W WX CBOWCTBA B CBETE TEOPUU
NEKTPOJUTUYECKON Jucconranuu. MOekylsspHble Y HOHHBIE YPAaBHEHHUS PEaKUUHA KHUCIOT.
B3aumopneiictBue KHCIOT € METaUIAaMHM. OJEKTPOXUMUYECKUN psAJl HANPsSHKEHUH METalIOB.
B3anMopeiicTBue KHCIOT C OKCHJIAMH METauIOB. B3auMOIEHCTBHE KHUCIOT C OCHOBAaHUSIMH —
peakuus HeWTpanu3auuu. B3aumopeicTBue KHCIOT ¢ coisiMd.  VMcmonb3oBaHWe — TaOIUIIBI
PacTBOPUMOCTH Il XapaKTEPUCTUKH XUMUYECKUX CBOMCTB KUCIIOT.

OcHoBanus, ux kiaccupukanus. Juccoumanus OCHOBaHHMHW M KX CBOWCTBA B CBETE€ TEOPHUU
ANEKTPOJUTUYECKON JMccolranvu. B3auMoJencTBue OCHOBAaHUW C  KHCJIOTAMH, KHUCJIOTHBIMH
OKCHJaMU U cosisiMU. Vcnosib30BaHHE TaOMUIBl PACTBOPUMOCTU Ul XapaKTEPUCTHUKU XUMHUYECKHUX
CBOMCTB OCHOBaHUU. Pa3ioxeHne HepacTBOPUMBIX OCHOBAHUI ITPU HArPEBAHUH.

Comm, ux kmaccupuKalms U TUCCOIMAIUS PA3IMYHBIX TUIMOB cojieil. CBOWCTBa coJieil B CBETE
TEOPUM DIIEKTPOJUTHYECKON auccouuanuv. B3aummonaeicTBue cojieil ¢ MeTaulaMH, YCIOBHS
MIPOTEKAaHUs ATUX peakuui. B3aumonencTBue colell ¢ KUCIOTAMHM, OCHOBAHUSIMHU M COJISIMM.
Hcnonb3oBanne TabIuIbl paCTBOPUMOCTH AJISl XapaKTEPUCTUKU XUMHUUECKUX CBOMCTB COJIEH.

O600611eHne cBeeHUI 00 OKCUAAX, UX KJIacCU(PUKAIIMM U XUMHUYECKUX CBOMCTBAX.
l'enernueckue psapl METAJIOB W HEMETAUIOB. [ 'eHeTHueckas CBs3b MEXAY KiaccaMu
HEOPraHNYECKUX BEIIECTB.

OKHCAUTENbHO-BOCCTAHOBUTEbHBIE peakuuu. OKHUCIUTENb U BOCCTAHOBUTEJb, OKHUCIIEHHE U
BOCCTAHOBJICHUE.

Peakuun w#oHHOro oOMEHa U OKHUCIUTENIbHO-BOCCTAHOBHUTENbHBIE peakuuu. CocraBieHHe
YpaBHEHUH OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMII METOJOM JIEKTPOHHOTO OajlaHca.

CBoiicTBa IPOCTHIX BEIIECTB — METAJJIOB U HEMETAJUIOB, KACIIOT U COJIEH B CBETE MPEACTABICHUN
00 OKUCIHUTETHHO-BOCCTAHOBUTENBHBIX MPOIIECCaX.

JdemoncTpauuu. lcneiTaHue BEmIECTB M HMX PAcTBOPOB HA AJIEKTPONMPOBOTHOCTH. JIBHKeHUHE
OKpAaIIEHHBIX MOHOB B 3JIEKTPUYECKOM IT0JI€. 3aBUCUMOCTD 3JIEKTPONPOBOAHOCTH YKCYCHOW KUCIIOTBI
OT KOHIIEHTpAIlMH. B3auMmojelcTBHE HUHKA C CEPOM, CONAHOM Kuciotoi, xiaopuaom wmemu (Il).
l'openue maruus. BzaumoericTBrue XJIOpHOW U CEPOBOJIOPOTHOM BOIBI.

JladopaTopHble onbIThI. 8. Peakiiuu, xapakTepHbIe JUIsl PaCTBOPOB KUCIIOT (COJISTHOM MIIM CEPHOM). 9.
Peakuuu, xapaktepHble Ui pacTBOPOB Liesoue (TuapokcuioB Hatpus uian kanus). 10. [lonyuenue u
CBOMCTBa HEPACTBOPUMOTO OCHOBaHMUs, Hanpumep, ruapokcuaa meau (). 11. Peakuun, xapakrepHbie
JUISL PacTBOPOB coJieii (Hampumep, i xiaopuaa meau (I1). 12. Peakiuu, xapakTepHbie Ui OCHOBHBIX
OKCHJIOB (Hampumep, Uisi okcuaa kKaibiwms). 13. Peaknuu, xapakTepHble JUIsl KHCIOTHBIX OKCHIIOB
(Hampumep, TSl YIIIEKUCIIOTO rasa).

Xumnuyeckuii npakTukym Ne 2. CBoiicTBa 3JIEKTPOJINTOB

IIpakTuyeckass padora Ne 4. «YciaoBus NPOTEKaHUS XUMHUYECKUX PEAKIUN MEXIy pacTBOpamMu
AIIEKTPOJIUTOB 10 KOHIIA»

IIpakTHyeckas padora Ne 5. «CpoiicTBa KUCIOT, OCHOBaHU, OKCHIOB U COJICI

IIpakTHyeckas padora Ne 6. «Pemenue 3KkCrIepuMEHTaIbHBIX 33124

IloBTOpenue — 3 yaca
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Paznen 3. «TemaTnyeckoe nuianHnpoBaHue npeaMera Xumus 8 kiaacca»

No | HaumeHoBaHME TEMBI Bcero
4acoB

o/ [IpakTuueckue paboThI

i

1 | Beenenue 5 [Mpaktuueckas padora Ne 1. «[Ipuemsr

oOparieHus ¢ 1ad0paTOPHBIM
000pyIOBaHUEM»

2 | Pazpen |. 9

HET

ATOMBI XUMHUYECKHX JIEMECHTOB

3 | Pazmen Il 7 IIpaxTrueckas pa6ora Ne 2.

[pocTsie BemecTra. «[IpuroroBieHune pacTBopa caxapa ¢
3aJIaHHON MacCOBOM J0J1ei
pPacTBOPEHHOI'O BELIECTBAY

Paznen IlI. 14

4 | CoeqnHeHN XUMAYECKAX DJIEMEHTOB

5 | Pazpmen IV. 12 IIpaktudeckas padora Ne 3. «IIpuznaxu
W3MeneHus1, MPOUCXOASIIHNE C BEECTBAMU XUMHYECKUX PEAKITUI»

6 | Pazmen V. 19 [pakrryeckas padora Ne 4. «YcnoBus
PactBopenue. PactBopsl. Peakiiuu noHHoro IIPOTEKAHUS XUMHUYECKUX PEAKIIUI
oOMeHa ¥ OKHCIIUTENbHO-BOCCTAHOBHUTEIILHBIC MEXTy paCTBOPaMH DJIEKTPOIUTOBY
peaxnun INpaktraeckas pabora Ne 5. «CBoiicTBa

KHCIIOT, OCHOBAHUM, OKCHIOB M COJICH»
IIpaktrdaeckas padora Ne 6. «Pemenune
9KCIIEPUMEHTAIBHBIX 33149
7 | IloBTOpeHue 2
8 | Uroro 70 6
KanengapHo - TeMaTnyeckoe NJIAaHUPOBaHMeE 10 XUMMHU 8 KJ1acc
Ne Tema ypoka Kommaect JlaTa
BO YacOB
TJIaH ¢akr
1 Beenenue (5 yacoB) 1 05.09
Beenenne. Xumus —4acTb €CTECTBO3HAHUS.
WHucTpyKTax 1Mo TeXHUKe 0€3011aCHOCTH.
[IpakTudeckas Ne 1. «IIpuemsr obpamenwns ¢
J1a00paTOPHBIM 000PYTOBAaHUEM
2 [Ipenmer xumun. Bemectsa 1 07.09
3 [IpeBparenus BemecTB. Poiab XUMUM B )KU3HU YEIOBEKa 1 12.09
4 [lepronnueckas cucremMa XUMUYeCKuX 3nemMenToB .M. 1 14.09
MenneneeBa. 3HAKH XMMHYECKUX JIEMEHTOB
5 Xumnueckue GpopMyinsl. OTHOCUTENbHAS ATOMHAS U 1 19.09
MOJIEKYJIAPHAst MACChI
6 Paznen |. ATOMBI XHMHYECKHUX 3JIEMEHTOB (9 4acoB) 1 21.09
OcCHOBHBIE CBEICHHSI O CTPOSHHUHU aTOMOB
7 N3meHeHns B coCTaBe Aep aTOMOB XUMUYECKUX 1 26.09
aneMeHToB. M30T0msI
8 CtpoeHue IEKTPOHHBIX 000JI0YEK aTOMOB 1 28.09
9 W3MmeHeHne yncna 3IeKTpOHOB Ha BHEIIHEM 1 03.10
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OHCPIreTUYCCKOM YPOBHC aTOMOB XUMUYCCKUX 3JICMCHTOB

10 B3anmMopelicTBre aTOMOB 3JIEMEHTOB-HEMETAILIIOB MEXK Ty 05.10
coboi

11 KoBanenTtHas nomnsipHas XuMU4eckas CBS3b 10.10

12 Merannuueckas XuMHU4YeCcKasi CBA3b 12.10

13 O6001Ienne n cucTeMaTH3alMs 3HAaHUH 110 paszaeny |. 17.10
«ATOMBI XHMHUYECKHX DJIEMEHTOB)

14 Kontponbhas padora Ne 1 o pazaeny |. «ATombr 19.10
XUMHAYECKUX DJIEMEHTOB)

15 Paznen |l. [IpocThie BenecTBa (7 4acoB) 24.10
IIpocThle BemecTBa — METAJLIbL

16 [IpocTeie BelecTBa — HEMETAILIBI 26.10

17 KomnuectBo BemecTBa 07.11

18 KonmuuectBo BemecTsa 09.11

19 MonspHblii 00beM ra3oB 14.11

20 MoutsipHEIif 00hEM Ta30B 16.11

21 O6006menne ¥ cucTeMaTU3anus 3HaHUH 1o pazzaeny ll. 21.11
«IIpocTsle BemecTBa»

22 Pazgen l11. CoequHenus xuMmuyeckux 3j1eMeHToB (14 23.11
4acoB)
CreneHb OKUCIIEHUS

23 Bakneiiime knacchl OMHAPHBIX COSIUHEHUI — OKCHIBI U 28.11
JIETy4re BOJIOPOJHBIE COCIIMHCHUS

24 OcHoBaHus 30.11

25 Kucnoret 05.12

26 Comun 07.12

27 Comu 12.12

28 Kpucrammaeckue pemerku 14.12

29 Kpucrammaeckue pemerku. 19.12

30 UwcThle BelecTBa U CMECH 21.12

31 MaccoBas 1 00bEMHAS TOJIM KOMIIOHEHTOB CMECH 26.12
(pactBOpa)

32 MaccoBas 1 00bEMHAS TOJIM KOMIIOHEHTOB CMECH 28.12
(pactBOpa)

33 [IpuroroBienue pacTBopa caxapa ¢ 3aJaHHOW MacCOBOM 11.01
JIoJIel pacTBOPEHHOTO BEIIECTRA.

34 O600menne n cucteMaTH3alys 3HaHUH 110 pazzaeny |1 16.01
«CoenHeHus: XMMHUYECKHUX 3JIEMEHTOBY

35 Kontponbhas padora Ne 2 o pazgeny Il u Il 18.01
«IIpocteie BemectBa. CoeIMHEHHUS] XUMUYECKUX
JJIEMEHTOBY»

36 Pazgen IV. U3meHeHus1, npoucxoisiiue ¢ BelecTBaMu 23.01

(12 yacoB)
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dusndecKue IBICHUS B XUMHU

37 XUMHUYECKUE PEaKIIUU 25.01

38 XuMuuecKkre ypaBHEHHS 30.01

39 Pacuerbl mo XuMHU4YeCKUM ypaBHEHUSIM. 01.02

40 Pacuerbl o XUMHUYECKUM ypaBHEHUSIM. 06.02

41 Peaknuu pasnoxenus 08.02

42 Peakiuu coenunenus 13.02

43 Peaxinu 3amernienns 15.02

44 Peaknuu oomena 20.02

45 Tunsl XUMUYECKUX peakIuil Ha IpUMepe CBOWCTB BOJIBI. 22.02
IIpu3HaKu XUMHMYECKUX peaKkIHi

46 O6001IeHne n cucTeMaTH3alMs 3HaHHUH 110 paszaeny V. 27.02
«3MeHeHus1, MPOUCXOJISIIIE C BEIECTBAMUY

47 Kontponbhas padora Ne 3. «3MeHeHUs], TPOUCXOISIIHE 29.02
C BEIIECTBAMI»

48 Paznen V. PactBopenue. PacTBopsbl. 05.03
Peakuuyu HOHHOT0 00MEHA U OKHCINTETBHO-
BOCCTAHOBHUTeJILHBIE peakinuu (17 yacoB)
PactBopenue. PacTBOpUMOCTH BEIIECTB B BOJIE

49 DJICKTPOINTUYECKAsT TUCCOLMAIINS 07.03

50 OCHOBHBIE TTOJIOKEHHUS TEOPUH DIICKTPOIUTHICCKOM 12.03
Juccoranyy . loHHbIe ypaBHEHUs

51 OCHOBHBIE TTOJIOKEHHUS TEOPUH DIICKTPOIUTHICCKOM 14.03
nuccoranyy . loHHbIe ypaBHEHUS

52 Kucinorsl, ux KiacCH(pHUKaI¥s U CBOHCTBA 26.03

53 Kucnorsl, ux Kiaccu(HUKaIys U CBOWCTBA 28.03

54 OcHoBaHus, X KIaccu(UKaLUs U CBONCTBA 02.04

55 OcHoBaHus, X KIaccu(UKaLUs U CBONCTBA 04.04

56 Oxcuppl, X K1accu(uKaIuys U CBOMCTBa 09.04

57 Oxcuppl, uX K1accu(uKanus U CBOHCTBA 11.04

58 Comnu, nx kiaccu(pukanys u CBOHWCTBA. 16.04

59 VYcnoBus NpoTeKaHUd XMMHUYECKUX PEAKLIUT MEX Ty 18.04
pacTBOpamu AJIEKTPOIUTOB

60 ['eHeTnyeckas CBA3b MEXIY KIACCAMH BEIIECTB 23.04

61 OKHCIUTENbHO-BOCCTAHOBUTENBHBIE PEAKIINU 25.04

62 CBoiicTBa KHCJIOT OCHOBAHMH, OKCHJIOB U COJICH 02.05

63 O600menne u cucTeMaTH3alys 3HaHUH 110 paszaeny V 07.05
«PactBopenue. PactBopsl. Peakunu noHHOr0 0OMeHa
OKHCJIHMTENbHO-BOCCTAHOBHUTEIBHBIE PEAKIIMN)

64 Kontponbhas padora Ne 4. «Peakunn HOHHOro oOMeHa 1 14.05

OKUCIUTCIBbHO-BOCCTAHOBUTCIIbHBIC PCAKIITU>
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65 MoBTOpenne ( 3 yac) 1 16.05
O0o001IeH e 32 Kype XUMHUH B § KJlacce

66 Wrorosas koHTpoJIbHAs paboTa 3a Kypc XUMHUU B 8 Kiacce 1 21.05

67 3aKITIOUNTENBHBIN YPOK 110 KypCy XUMHH B 8 Kiacce 1 23.05
COT'JIACOBAHO COI''TACOBAHO
[Ipencenarens Meroacosera 3amaupexTopa no YP

bornanos E.1O. bornanos E.1O.

[IpoTokosr Ne 1 ITIporokom Ne 1
ot 30.08.2023 T ot 30.08.2023 t

JIner KOppeKTHpPOBKH
padouell NporpaMMel 1o

XUMHHU 8 Kiacca

Ha 2023/ 2024 yuebHblii rox

B cBsI31 ¢ pacxoxJeHHeM KOJMYecTBa yUeOHBIX YacOB, MPEIYCMOTPEHHBIX pabouell mporpaMMoii Ha

IMPOBCACHUC y‘IC6HBIX 3aHATUH U (I)aKTI/I‘-IeCKI/IM KOJIMYECTBOM HpOBCI[éHHBIX y‘-IC6HBIX 3aHATUH 110
MIpUINHC
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pabouyro MporpaMmy BHOCSATCS CIEAYIOIIUE U3MEHEHUS:

KoppektupoBka TeMaTnuecKoro miaHupOBaHUS.

Paznen

KonnuectBo yacos 1o
MporpaMmme

KommnuecTBo 4acoB B ¢BSI3HU C
KOPPEKTUPOBKOM

Bcero

15




