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ITosicuuTeILHAA 3aNIUCKA
Cratyc aoxkymeHnTa:Pabogas mporpamma mo yueOHOMY npeamety «buonorus» paspadboraHa Ha ocHOBe OCHOBHOI 00pa30BaTeIbHOM MPOTPaMMBbl
HavyanpHOTOo 0011ero oopazoBanuss MbOY «CrapoyseeBckas COIL» AkcybaeBCkoro MyHUIIMMAIBHOTO paiiona PT
CTpykrypa nokymenrta: PabGouas mporpamMma mo ydeOHOMY mpeaMeTy «XUMHS» TPEICTaBIsSeT COOON IENOCTHBIM JOKYMEHT, BKJIFOUAIONINH CJIeIyIoIIre
pasens:
1. [Inannpyemsbie pe3yabTaThl OCBOCHUS YUeOHOTO MpeaMeTa«XuMHs» 3a Kypc 8-9 kiacca.
2. Coxepxanue yueOHOTO mpeamMera (Kypca).
3. Tematnueckoe TUTAaHUPOBAHUE C YKa3aHUEM KOJIMYECTBA YaCOB, OTBOAMMBIX Ha U3YyYCHHUE Ka)l(,[[Oﬁ TEMBI.
KosmnuecTBo yacos
e Xumus. 8 kiacc 105 4, 3 4 B Hezelno;
e Xwumusi. 9 kimacc 68 4, 2 4 B HeACIO.

Pabouast nporpamma opueHTHpoBaHa Ha Hcnonb3oBanue yueonukos (YMK O.C I'aGpuensina):
Iab6puensa O.C. Xumus.8ki1. yued. s obmeoOpa3osar. yupexaennit.. — M. :Jlpoda, 2015.;
Iabpuensa O.C. Xumus.9xi. yued. nis odmeodpazoar. yupexaernuit.. — M.:poda, 2016

l.IlnanupyemMblie pe3yabTAaThl OCBOEHHS YU4eOHOI0 MpeaMeTa, Kypca (3a 2 roaa o0yyeHus).
Pe3yabTaThl H3yUeHUs peMeTa

JIMYHOCTHBIE PE3yIbTaThl OOYUYEHHSI B OCHOBHOM IIKOJIE BKIIFOYAIOT TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOIIMXCSI K CAMOPA3BUTHIO U IMYHOCTHOMY
cCaMoOOoNpeeNIeHNI0, c(hOPMUPOBAHHOCTh UX MOTHBAIIMU K OOYYEHHUIO U IIeJICHANPABICHHON MO3HABATENbHOMN IeATEeIbHOCTH, CHCTEMbI 3HAYMMBbIX
COLMAJIbHBIX W MEXJIMYHOCTHBIX OTHOIIEHHWM, LEHHOCTHO-CMBICIOBBIX YCTAHOBOK, OTPa)XAarOIIMX JIMYHOCTHBIE U TPAKIAHCKUE NO3UIUU B
NEeSTeTLHOCTH, COITMATIbHBIE KOMIIETEHIIUH, TIPABOCO3HAHHUE, CIIOCOOHOCTh CTABUTH IIEJIM U CTPOUTD KU3HEHHBIC IJIAHHI.

OcHoBHbBIE JIMYHOCTHBIE PE3YIbTAThl 00YUCHUS XUMUH:
— 3HAHWe U MOHUMAHHUE: OCHOBHBIX MCTOPHUECKUX COOBITUMN, CBSI3aHHBIX C PAa3BUTHEM XHMHUU; TOCTHIKEHHUI B 00JaCTH XUMHUU U KYJIBTYPHBIX
TpagUIuil CBOCH CTpaHbl (B TOM YMCIIE HAYYHBIX ); OOMIEMHUPOBBIX JTOCTHKEHUN B 00JIACTH XMMHUH; OCHOBHBIX MIPUHITUIIOB U TIPaBUJI OTHOIICHUS K
MIPUPO/IE; OCHOB 3JI0POBOTO 00pa3a >KM3HU U 3JJ0POBbECOEPETAIONINX TEXHOJIOTHI; MPaBUJI TTOBEJCHUS B YPE3BbIUAMHBIX CUTYAIUSAX, CBI3AHHBIX C
BO3JICHICTBUEM Pa3IMYHBIX BEIIECTB; OCHOBHBIX MPaB M O0S3aHHOCTEH TpakJaHWHA (B TOM 4YHCIE OOYYarolIerocs), CBSI3aHHBIX C JTUYHOCTHBIM,
PO eCCHOHABHBIM U KU3HEHHBIM CaMOOTIPE/ICIICHUEM; COITUATBHON 3HAUMMOCTH M COJEPKaHMsI MPOo(deCcCrid, CBSI3aHHBIX C XUMHUEH;
— YYBCTBO rOPA0CTH3a POCCUICKYIO0 XUMUYECKYIO HAYKY M IOCTHXKEHUS YUCHBIX; YBOKEHUE U MIPUHATHE TOCTIKEHUI XUMUU; TIIOOOBL U
OepeKHOE OTHOIIECHUE K IPUPO/IS; YBAKCHUE M YIET MHEHUN OKPYKAIOIIHUX K JIUYHBIM JTIOCTHIKCHHUSAM B U3YUEHUH XUMUH;
— NPU3HAHUEIICHHOCTH COOCTBEHHOTO 3/I0OPOBBS M 30POBbsI OKPYKAIOUTUX JIFOJICH; HEOOXOAUMOCTH CaMOBBIPAKCHHUSI, CAMOpEaTH3aIliH,
COIMAJILHOTO MPU3HAHUS;



— O0CO3HAHMECTCIICHU TOTOBHOCTH K CAMOCTOATCIIbHBIM ITOCTYIIKaAM U IIGfICTBI/IHM, OTBCTCTBCHHOCTH 3a UX PC3YJIbTAThI,
— HNPOABJECHHUE SDKOJOTMYCCKOro CO3HaHMU:, I[O6p0)K€JIaT€JIBHOCTI/I, JOBCpHUA M BHUMATCIBHOCTH K JIOASAM, T'OTOBHOCTU K COTPYAHUUYCCTBY,
MHHUIIUMAaTHUBbI U JIF0003HATEIBHOCTH B HN3YUCHUUN BEHICCTB U IIPOLECCOB; }’6C)KI[GHHOCTI/I B HCO6XO,Z[I/IMOCTI/I Pa3yMHOI'O UCIIOJIb30BAHUA I[OCTI/I)KCHI/Iﬁ
HAayKHU U TCXHOHOFHﬁ;

— YMCEHHME€YCTAaHABJIMBATh CBA3U MCXKAY LCIbIO U3YUCHUA XUMUN U TEM, JJI1 4YETO 3TO HY>KHO, CTPOUTDH ) XKU3HCHHBIC 1 HpO(l)CCCI/IOHaJ'IBHI)IC IIJIaHBbI C
YUCTOM YCHICHIHOCTU U3YUCHUA XUMHUU U COOCTBEHHBIX IIPUOPUTCTOB.

MertanpeaMeTHble pe3yjabTaThl OOyYeHUS B OCHOBHOH IIIKOJIE COCTOSIT M3 OCBOEHHBIX OOYYAIONIMMECS MEXKIIPEAMETHBIX MOHITHA U
YHHUBEpPCAJIbHBIX Y4EOHBIX NEUCTBUN (peryisTUBHbIC, MO3HABaTelIbHbIE, KOMMYHHKATHBHBIE), CIOCOOHOCTH HMX HCIOJb30BaHUS B Y4eOHOH,
IIO3HABATEJILHON U COLIMAJIBHOU
MIPAKTUKE, CAMOCTOATEIHLHOCTHU TUIAHUPOBAHUS U OCYIIIECTBIICHUSI y4eOHOM JeATeIFHOCTH U OPTaHU3allii y4eOHOTO COTPYTHUYECTBA C TIeIaroraMu
Y CBEPCTHUKAMHU, K TPOCKTUPOBAHUIO U TIOCTPOCHUIO MHIMBUIYAIbHOU 00pa3oBaTesibHON TpacKkTopru. OCHOBHBIC MeTanpeaAMeTHbIe Pe3yIbTaThl
0o0yuYeHUsT XUMHHU:

— MCNOJIb30BAHUEPA3TMYHBIX HICTOYHUKOB XUMUYECKOW MH(OPMALINK; IOTy4YeHUE Takoi nH(OpMaIliK, ee aHalIn3, MOArOTOBKA HA OCHOBE ATOTO
aHaJmM3a HH)OPMAIIMOHHOTO MPOIYKTa U €ro MPE3CHTAIIHS,

— NPUMEeHEHUEeOCHOBHBIX METO/IOB MO3HAHUs (HAOJII0ICHH S, SKCIIEPUMEHTA, MOJCITUPOBAHMS, U3MEPEHUS U T. [1.) Ui U3YyUEHUS XUMUUECKUX
00BEKTOB;

— MCMO0JIb30BAHNEOCHOBHBIX JIOTHUECKUX Olepaluii (aHaIn3a, CHHTE3a, CpaBHEHUS, 0000IIeHHsI, J0Ka3aTeIbCTBA, CHCTEMaTHU3allluH,
KJIAaCCU(UKAILIUHU U JIP.) P U3YICHUN XUMHUECKUX OOBECKTOB;

— (popMYTHPOBAHUEBBIBOJIOB U YMO3AKIIOUEHUN U3 HAOTIOICHUN U U3YYEHHBIX XUMUUYECKUX 3aKOHOMEPHOCTEH;

— MPOrHO3UPOBAHMECBOVCTB BEILIECTB HA OCHOBE 3HAHUS UX COCTaBa U CTPOEHHUSI, @ TAK)KE YCTAaHOBJICHUS aHAJIOTUU;

— (opmyMpoBaHUeN I, THIIOTE3 U MMYTEN MPOBEPKU UX UCTUHHOCTH;

— ompeaesieHHeneNnell U 3a7au yueOHON U UCCIe0BaTENbCKON NESTENbHOCTH U MyTEH UX TOCTHKEHUS;

— PACKPBITHENIPUUYNHHO-CIIEICTBEHHBIX CBA3EM MEXIY COCTaBOM, CTPOEHUEM, CBOMCTBAMH, IPUMEHEHUEM, HAXO0XKIEHUEM B IPUPOJIE U
MOJTYYECHHEM BAKHENIIINX XUMUYECKUX BEUIECTB;

— apryMeHTanusicOOCTBEHHOH MO3UIIMU U €€ KOPPEKTHUPOBKA B X0JIe JUCKYCCHU TI0 MaTepraiaM XUMHUYECKOTO CO/IeP KaHMUS.

I[InanupyemMsblie mpeaMeTHBIE Pe3y/IbTAThI H3yYeHHs Y4eOHOro npeaMeTa XuMHUs M0 rogamM o0y4eHus:

8 ki1ace

BbINYCKHUK HAYYHTCS:
[] XxapakTepu30BaTh OCHOBHbIE METO/IbI IO3HAHMS: HAONIIOIEHNE, U3MEPEHHE, IKCIIEPUMEHT;
[] omuchIBaTh CBOMCTBA TBEP/BIX, )KUIKHUX, Fa3000pa3HbIX BEIIECTB, BBIIEIS UX CYLIIECTBEHHbIE IPU3HAKY;

| PaCKpBIBATE CMBIC]T OCHOBHBIX XUMHUYCCKUX MMOHATHH «aToM», «KMOJICKYJIa», «XUMHYCCKUH BJIEMEHT», «IIPOCTOC BEIIECCTBO», «KCIOKHOC
BCIICCTBO», KBAJICHTHOCTb», «(XUMHUUCCKAsA PCaKIUsA», UCIIOJIB3YS 3HAKOBYIO CUCTCMY XUMHU,



PacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHHS MacChl BEIIECTB, IIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHON TEOPHH;
pa3nuyaTth XUMUYECKHE U (PU3HUECKUE SIBIICHHUS;
Ha3bIBaTh XUMUYECKHUE DJIEMEHTBHI;
OIIpeIeNIATh COCTAaB BELIECTB 10 UX hopMyiam;
OIIPEAEIATh BAJICHTHOCTb aTOMa 3JIEMEHTA B COCIUHEHUX;
OIIpEAEIIATh THUI XUMHUYECKUX PEAKIIH;
Ha3bIBaTh IPU3HAKHU U YCIIOBUS IPOTEKAHUS XUMUUECKUX PEAKLIUN;
BBISBJIATH IPU3HAKH, CBUJETEIBCTBYIOIINE O IPOTEKaHNM XUMUYECKON PEAKIIMH IIPH BBIITOJIHEHUN XUMUYECKOTO OIIBITA;
COCTaBJIATh (POPMYJIbI OMHAPHBIX COEIMHEHUH;
COCTaBJIAITh YPAaBHEHUS XUMUYECKUX PEaKLU;
co0uro1aTh MpaBuiia 0€30MacHON paboThl IPU MPOBEICHUH OIIBITOB;
II0JIb30BAThCS JIAOOPATOPHBIM 00OPYAOBaHUEM U TIOCYI0M;
BBIUNCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BELIECTB;
BBIYHUCIISATH MAaCCOBYIO JIOJII0 XMMUYECKOI0 3JIEMEHTA 10 (JOpPMYJie COeAUHEHUS;
BBIYHUCIISITH KOJTMYECTBO, 00BEM HIIM MACCy BEIIECTBA 110 KOJIUYECTBY, 00bEMY, Macce peareHTOB WIH MPOAYKTOB PEAKIINH;
PacKpbIBaTh CMBICI MOHATUH «TETJI0BOH 3((HEKT peakium», «MOJSIPHBIA 00BEM»;
XapakTepu3oBaTh (HU3NYECKHE U XUMUYECKUE CBOMCTBA BOJIBI,
PacKpbIBaTh CMBICI IIOHATHUS «PAaCTBOPY;
BBIUHCIISTH MACCOBYIO JIOJIF0 PACTBOPEHHOT'O BEILLIECTBA B PACTBOPE;
IIPUTOTOBIIATH PACTBOPHI C ONPEIECIEHHON MacCOBOM 10JIEH paCTBOPEHHOT'O BEILECTBA;
Ha3bIBaTh COCAMHEHMSI N3YUECHHBIX KJIACCOB HEOPraHNYECKUX BEILECTB;
XapakTepu3oBaTh (PU3NUECKHe U XUMUUECKHE CBOICTBA OCHOBHBIX KJIACCOB HEOPTraHMYECKHX BEIECTB: OKCUIOB, KUCIOT, OCHOBAHUH, CoJeill;
ONpeAeNATh NPUHAIEKHOCTD BELIECTB K ONPEACICHHOMY KJ1acCy COSIMHEHMI;
COCTaBJIATH (POPMYIIBI HEOPIrAaHUYECKUX COEAMHEHUH N3y4EeHHBIX KJIACCOB;
IIPOBOAMTD OIBITHI, TOATBEPKIAIOLINE XUMUYECKUE CBONCTBA U3YUYEHHBIX KJIACCOB HEOPraHMYECKHUX BEIIECTB;
pacro3HaBaTh ONBITHBIM ITyTEM PaCTBOPBI KMCIIOT U IIEJI0YEH M0 U3MEHEHHUIO OKPACKU MHIMKATOPA;
XapaKTepu30BaTh B3aUMOCBS3b MEXAY KJIacCaMH HEOPraHMUECKUX COEIMHEHUM;
packpsbiBaTh cMbIci [lepuoandeckoro 3akona /[.1. Menneneesa;
1 0OBACHATH (PU3NYECKUNA CMBICI aTOMHOT'O (TIOPSIKOBOI0) HOMEpa XUMHUECKOTO JIEMEHTa, HOMEPOB IPYIMIIBI M EpHO0/ia B MEPUOANYECKON
cucteme JI.11. Menpaeneena;
] 0OBACHATH 3aKOHOMEPHOCTH U3MEHEHHS CTPOCHHS aTOMOB, CBOWCTB 3JIEMEHTOB B ITpeJIesIaX MaJbIX NEPHUOJI0OB U TTIaBHBIX MOATPYII;
[] xapaKTepu30BaTh XUMHUYECKHUE DJIEMEHTHI (OT BOJIOPOAA IO KaJIbLIKs) HAa OCHOBE UX MOJOXEHHs B nepuoaudeckoit cucteme [[.J1. Menzaeneesa u
0COOEHHOCTEH CTPOEHHUS X aTOMOB;
[J cOCTaBJIATH CXEMBI CTPOCHHS aTOMOB IEepBbIX 20 3eMeHToB nepuoanueckon cucreMsl .M. Menneneesa;
[ pacKpbIBaTh CMBICII TOHITHH: «XUMHUYECKas CBA3bY, «AIEKTPOOTPUIIATEILHOCTDY;
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[J ompenensiTh BUJI XMMUYECKOM CBSI3M B HEOPraHUYECKUX COECIUHEHUSX;

] m300pakaTh CXEMbI CTPOCHHSI MOJICKYJI BEIIECTB, 00Pa30BaHHBIX PAa3HBIMHU BHIAMU XUMHUYECKUX CBS3CH;

[J pacKpbIBaTh CMBICI MOHITHI «MOH», «KATUOH», KAHUOH», «IJIEKTPOIUTHD), HEIIEKTPOJIUTBI», «IJIEKTPOIUTUUECKAS JUCCOLIUALUSY,
«OKUCIIUTEIIbY, «CTENIEHb OKUCIICHUS» «BOCCTAHOBUTEIIbY, «OKUCICHUEY, «BOCCTAHOBIICHUEY;

[ ompenensaTh CTENEHb OKUCIIEHUS aTOMa 3JIEMEHTA B COCAMHEHUY;

[J pacKpbIBaTh CMBICII TEOPUHU IEKTPOIUTUYECKON AUCCOLMALINH;



COCTABJIAITh YPABHEHMS DJICKTPOIUTUYECKON TUCCOLMALUN KUCIIOT, IIEI0YEH, COJICH;
OOBSICHATB CYIIHOCTb IIPOLIECCa IIEKTPOIUTHUECKON JUCCOLMALMM U PEaKLIii HOHHOTO OOMEHa;
COCTaBJIATh IIOJIHBIE U COKPAILCHHbIE HOHHBIE YPAaBHEHUS PEaKUU OOMEHa;

OTIpeNIeNATh BO3MOXXHOCTH IMPOTEKAHMSI PeaKIMii HOHHOTO 00OMEHa;

IIPOBOJIUTH PEAKLIMH, ITOATBEPKIAIOIINE KaUECTBEHHBIM COCTAB Pa3JIMYHbIX BELIECTB;
OIPEACIIATh OKUCIINUTENb U BOCCTAHOBUTEb;

COCTaBIIATh YPAaBHEHUS OKMCIUTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKIIN;

Ha3bIBaTh (PaKTOPHI, BIUSAIOMINE HA CKOPOCTh XUMUYECKOH peaKIii;

KJIaccu(puIUpoBaTh XMMUYECKHE PEAKLIUU 110 Pa3IMYHbIM IPU3HAKaM;

OLICHUBATh BIIMSHUE XUMUYECKOTO 3arPsI3HEHUS OKPYXKAIOIIEH CPellbl HAa OPraHU3M YeJIOBEKA;
rpaMOTHO 00paIaThes C BEIECTBAMU B TIOBCEIHEBHOM KU3HH

N I R O

BbINyCKHUK MOJIYYUT BO3MOKHOCTH HAYUYHThCSH:

1 sbi08Ucamb U NPOGEPSIMb IKCNEPUMEHMALLHO SUNOMEZbl O XUMUYECKUX CEOUCMBAX 8eUjeCmE HaA OCHO8Ee UX COCMABA U CMPOEHUsL, UX
CNOCODHOCMU 86CMYNAMb 8 XUMUYECKUE PeaKyull, 0 Xapakmepe U npOOYKMaAx pa3iuyHblX XUMUYECKUX peaKyuil,

[ xapaxmepuzoeams eujecmea no cocmagy, CmpoeHuio U CGOUCMBEAM, YCMAHABIUBANb NPUYUHHO-CIEOCMBEHHbLE CEA3U MeNCOY OAHHBIMU
XapaxmepucmuKamu eeujecmad,

[ cocmaesnsims MoneKyIsApHble U NOJIHbIE UOHHBLE YPABHEHUSL NO COKPAUJCHHBIM UOHHBIM YDAGHEHUSIM,

[ mpoenosuposams cnocobHocms geujecmaa NPoseiams OKUCIUMENbHbLE UTU 80CCAHOBUMETIbHbIE CGOUCMEBA C Y4emoM CmeneHell OKUCIeHUs
IIEMEHMO8, BXO0SAUUX 8 €20 COCMA8;

[ cocmasnsimo ypasHeHus: peaxkyuti, COOmMEemcmayouux nocied08ameibHOCMU NPesPAeHUl HeOP2AHUYECKUX 8eUieCME PA3IUYHBIX KIACCO8;

1 8bi08UcamMb U NPOBEPSIMb IKCNEPUMEHMALLHO SUROMESbL O PE3VIbIMAMAX 8030eliCMEUs. PA3TUYHbIX PAKMOPO8 HA USMEHeHUe CKOPOCMU
XUMUYECKOU peaKyuu;

[l ucnonvzosamov npuodpemennvie 3HaHUA 018 IKOIOSUHECKU SPAMOMHO20 NOBEOCHUS 8 OKpYcaloujeli cpeoe;

[ ucnonvzosams npuobpemenHbvle Kiouesvie KOMNEMEeHYUU NPU bINOJHEHUU NPOEKMO8 U Y4eOHO-UCCIe008aMeNbCKUX 3a0ay NO U3YUEHUIO
cBoticms, cnoco606 NOYUEeHUs. U PACNO3HABAHUSL BEUJeCE,

[ 0b6vekmueHo oyenusams UHGOPMAYUIO O BEUeCMBAX U XUMUYECKUX NPOYECCax;

[ kpumuuecku omHocumvcs K NCeB0OHAYUHOU UHGOPMAYUU, HeOOOPOCOBECMHOU PEeKIaMe 8 CPeOCmBaAX MACCOB80L UHDopMayul,

[l ocoznasamu 3nauenue meopemuseckux 3HAHU no Xumuu OJisk APAKMU4eCcKoll 0esimelbHOCMU 4el08eKd,

[ cozoasamb mooenu u cxemwvl 0jisi peuleHus y4eOHbLX U NO3HABAMENbHbIX 3A0aU; NOHUMAMb He0OX00UMOCHb COON0OEeHUsI NPeONUCAHUL,
npeonazaemvlx 8 UHCIMPYKYUAX NO UCHONIbIOBAHUIO JIeKAPCME, cpedcme Dblmosot Xumuu u op.



9 kiace

XapaKTepU30BaTh OCHOBHBIC METO/IbI TO3HAHUS: HAOIIOICHUE, H3MEPEHUE, SKCTICPUMEHT;
OTHMCHIBATh CBOMCTBA TBEP/BIX, KHUJIKHIX, Ta3000pa3HbIX BEIICCTB, BBIICTSS UX CYIIECTBEHHBIC TPU3HAKY;
PacKpbIBaTh CMBICII 3aKOHOB COXPAHEHHUsI MAaCChl BEIIECTB, OCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOM TE€OpHUH;
pa3ianyaTh XUMUYECKUE U (PU3NUYECKHE SBICHUS,
ONPENENATh TUIl XUMUYECKUX PEAKIUM;
Ha3bIBATh MPU3HAKU U YCJIOBUS MPOTEKAHUSI XUMHUECKUX PEAKIIHIA;
BBISIBJIATH NPU3HAKHU, CBUJICTEIBCTBYIOLIUE O MPOTEKAHUU XUMUYECKON PEaKIIUU MPHU BHIMOJHEHUHA XUMUYECKOTO OTbITA;
co0uro1aTh MpaBmiia 0€30MacHoN pabOoThI IPU MPOBEICHUH OIIBITOB;
MI0JIb30BATHCS JIAOOPATOPHBIM 00OPYAOBaHUEM U TIOCYI0M;
BBIUUCIISTH KOIMYECTBO, 00BEM UJTM MacCy BEIIECTBA MO KOJUYECTBY, 00bEMY, Macce PeareHTOB MJIHM MPOJIYKTOB PEaKInu;
XapaKTepu30BaTh GU3NYECKUE U XUMHUYECKHE CBONCTBA MPOCTHIX BEIIECTB: KUCIOPOa U BOJOPO/IA;
MOJIy4aTh, COOMPATH KUCIOPO U BOJOPOI;
pacro3HaBaTh ONBITHBIM MMyTeM ra3000pa3HbIe BEIIECTBA: KUCIOPOI, BOIOPOI;
pacKpbIBaTh CMBICI 3aKOHAa ABOTaIpo;
PacKpbIBaTh CMBICH MOHATUH «TEIIOBOM 3(PPEKT peakinmny», «MOISIPHBIA 00BEMY;
Ha3bIBaTh COCUHEHHUS U3YYEHHBIX KJIIACCOB HEOPTaHUUECKUX BEIICCTB;
XapaKTepu30BaTh GU3NYECKUE U XUMUYECKHE CBOMCTBA OCHOBHBIX KJIaCCOB HEOPTAaHUYECKUX BEIIECTB: OKCHI0OB, KUCIOT, OCHOBAHHM, COJEH;
ONpeeNsATh NPUHAIJICKHOCTh BELIECTB K OMPEACIIEHHOMY KJacCy COeAMHEHUN;
COCTaBIATH (OPMYIIbI HEOPTAaHUYECKUX COCTUHEHHUN U3y4EeHHBIX KIIaCCOB;
MIPOBOJIUTH OMBITHI, TOJITBEPKAAOIINE XUMHUYECKHE CBONCTBA N3YUEHHBIX KJIACCOB HEOPTaHUYECKHUX BEIIIECTB;
XapaKTepU30BaTh B3aUMOCBSA3b MEXAY KJIAaCCAMU HEOPTaHUUECKUX COSAUHEHUN;
packpsiBaTh cMbIch [lepuoanueckoro 3akona /(.M. Menneneesa;
[] OOBSACHATHh PUBNYECKHUIN CMBICT aTOMHOTO (TTOPSIIKOBOTO) HOMEpPa XMMHUYECKOTO JIEMEHTa, HOMEPOB TPYIIIIBI U TIEPHO/Ia B IEPUOMUECKOM
cucreme /.M. Menneneena;
[] 0OBSICHATH 3aKOHOMEPHOCTH U3MEHEHHUSI CTPOCHUSI aTOMOB, CBOMCTB JIEMEHTOB B MPEJIeIax MaJbIX IEPHOJIOB U TJIABHBIX MOJATPYIIIT;
[ xapakTepu30BaTh XUMHUUYECKHE DJIEMEHTHI HA OCHOBE UX MOJIOKEHUs B iepuoanyeckoit cucreme /.M. MenneneeBa u 0coOEHHOCTEN CTpOCHUS
MX aTOMOB;
[J pacKpbIBaTh CMBICI IOHSATUN: «XUMHUYECKAs CBA3bY, «IJIEKTPOOTPUIIATEIIBHOCTDY;
[J XxapakTepu30BaTh 3aBUCUMOCTh (PU3MUYECKUX CBOWCTB BEIIECTB OT THIMA KPUCTALTUIESCKON PEIIETKY;
[] ompenemnsiTh BUJI XUMHUYECKOM CBSI3M B HEOPTAHUIECKUX COCTUHEHUSX;

N Y e I A O



n300pakaTh CXEMbI CTPOCHHS MOJIEKYJT BEIIECTB, 00pa30BaHHBIX Pa3HBIMU BHJIAMH XUMHUYECKUX CBSI3EH;
OINPECIIATh CTENCHb OKUCICHMSI aTOMa 2JIEMEHTA B COCIMHEHNN;
OOBSICHATB CYIIHOCTb IPOIIECCa SICKTPOTUTHUECKON AUCCOLMAINH U PEaKIIUil HOHHOTO 0OMEHa;
COCTaBJIATh IIOJHBIE U COKPAILCHHbIE HIOHHBIE YPAaBHEHUS PEaKUU OOMEHa;
OTIpeNIeNATh BO3MOXXHOCTh IMMPOTEKAHMSI PeaKIMii HOHHOTO 00OMeHa;
IIPOBOAMTD PEAKLUH, TOATBEPKAIOIINE KAYECTBEHHBIN COCTAB PA3JIMYHBIX BEILECTB;
OIPEACIIATh OKUCIINUTENb U BOCCTAHOBUTED;
COCTABJISITh YPABHEHUS OKUCIIUTEIIBHO-BOCCTAHOBUTEIIBHBIX PEAKIIN;
Ha3bIBaTh (PaKTOPBI, BIUAIOIINE HA CKOPOCTh XUMUYECKOH peaKiuy;
KJIaccu(puIUpoBaTh XMMUYECKHE PEAKLIUU 110 Pa3IMYHbIM IPU3HAKaM;
XapaKTepU30BaTh B3aUMOCBA3b MEXAY COCTABOM, CTPOEHUEM U CBOMCTBAMH HEMETAIIJIOB;
IIPOBOJIUTH OTIBITHI TI0 TIOJIYYEHHUIO, COOMPAHUIO U U3YYCHUIO XUMUYECKUX CBOMCTB ra3000pa3HbIX BEIIECTB: YIIIEKHUCIIOTO ra3a, aMMHaKa;
pacIio3HaBaTh ONBITHBIM ITyTE€M ra3000pa3Hble BEIIECTBA: YIJICKUCIbIM ra3 1 aMMHaK;
XapaKTepU30BaTh B3aUMOCBS3b MEX1Yy COCTaBOM, CTPOCHHUEM U CBOWCTBaMHU METAIIJIOB;
Ha3bIBaTh OPTaHMYECKHE BELIECTBA 10 UX (opMylie: METaH, 3TaH, 3TWICH, METaHOJI, 3TaHOJI, ININIEPHH, YKCYCHAasl KUCIIOTa, AMUHOYKCYCHAs
KHCJIOTa, CTEAPUHOBAsL KUCIIOTA, OJICMHOBAs KACJIOTA, ITIF0K03a;
[J OLIEeHUBATH BIMSHUE XUMHUYECKOIO 3arpsA3HEHUS OKPYIKAIOIIEH Cpebl HA OPTaHU3M YEJIOBEKa;
] rpaMOTHO 00paIaThCs ¢ BEIIECTBAMH B TIOBCEAHEBHOM KU3HU
[ onpenensaTb BO3MOXHOCTb IPOTEKAHUS PEAKIIMM HEKOTOPBIX IPEACTABUTENIEH OPraHUYECKUX BEILECTB C KUCIOPOIOM, BOAOPOJOM, METAJIJIaMH,
OCHOBAHUSIMU, TaJIOT€HAMH.

N I I O

BblﬂyCKHHK MOJIYYUT BO3MOKHOCTb HAYYUTHCHA:

0 ewvr0sucamo u npoeepAntb IKCNEPUMERMAIbHO cUunomessvl O XUMUYECKUX CBOUCMBAX eeuiecnie Ha OCHoBse Ux cocmasa U Cmpoerus, ux
cnocobrocmu 6Cmynantb 6 XumuvyecKkue peakyuu, o xapakmepe u npodykmaxpasvzu%blx XMMMU@CKMXPQCIKUMZZ,‘

l xapakmepuzoeams eeuecneda no cocmaesy, CmpoeHuro u CSOZZCI’I’ZGCZM, ycmanaeniueanio I’lpu’{MHHO'CﬂeaCMGQHHble C6A3U Meofcdy OaHHbIMU
xapakmepucmuxamu eeujecmed,

[l cocmasnamob MOJIEKYIIAAPpHblE U NOJIHble UORHblE YPABHEHUA 1O COKPAUWEHRBIM UOHRbBIM YPABHEHUAM,

l npocHo3Upoeantb cnocobHocms eeecmea npoAeisims OKUCiumeilbrHvle Uliu 60CCmanosumellbHvle ceolicmea c yuemom cmenenell OKUCIeHUS
21EMEHMO8, GXOaﬂu/ﬂ/DC 8 e20 cocmas,

[l cocmasnamo YpaeHeRUA peam;ud, coomeemcmeyroumux nocned08amebHOCmu npe@pameHud HeopecanHu4ecCKux eeuecme pasluvdHblx Klaccoes,

0 ewvrosucamo u npoeepAntb IKCNEPUMERMAIIbHO cUNoOme3ssvl 0 pesylbmamax 6030elcmeus Pa31U4dHbLX qbakmopoe HA UBMEHeHUe CKopocmu
XUMUYECKOU peakyuu,



[l ucnonvzosamow leuO6p€m€HHbl€ SHAHUSL O/ DKOJIO2UYECKU cpamomHoco Nno6eoeHUsl 8 OprOiCCZIOZ(/leiZ cpede;

[l ucnonvzosams npuo6pemeHHbze Kjlrouesble KomMnemeryuu npu 8blNOJIHEHUU NPOEKmMoe6 I/ly'-l€6H0'uCCJZ€aOGGI’I’l€JZbCKux 3a0a4 no U3y4eruro
C@OleWl@, cnoco6os noJjiy4eHus u pacno3nasarnus eeuiecme;

0 obwvexkmuero oyerueanlsb qubopMauuro 0 eeulecmedx U XuMu4eCcKux npoyeccax,

[ kpumuuecku OmHOCUMbCA K NCEBOOHAYUHOU UHGOpMAYUU, HeO0OPOCOBECMHOU peKiaMe 8 CPeOCMBaX MACCO80l UHDoOpMayuu,
[ ocoznaéamwv 3nauenue meopemuyeckux 3HaAHUU NO Xumuu 0Jisi NPAKMUYEeCKOU 0esamenbHOCIU Yel08eKd,

[ coz0asamb mooenu u cxemvl 01 peuterus Y4eOHbIX U NO3HABAMENbHBIX 3A0a, NOHUMAMb HEODX0OUMOCTb COONOEHUS NPEONUCAHU,
npeonazaemvix 8 UHCMPYKYUAX N0 UCNOTIb30BAHUIO JIEKAPCME, CPe0Ccme Oblmosot Xumuu u op.

COJAEPKAHUE YYEBHOI'O ITPEJIMETA
8 KVIACC

Tema 1. BBenenne B xummnio (7 4)

XuMmHsl — HayKa O BEIIeCTBaX, MX CBOMCTBaxX W IpeBpameHusx. Tema u BemecTBa.OCHOBHBIE METOABI MMO3HAHMA: HAOIIONEHHUE, H3MEPEHHE,
HKCIEPUMEHT.

[ToHsATHE 0 XUMHUYECKOM 3JIEMEHTE U (POpPMax ero CyIecTBOBaHUA: CBOOOHBIX aTOMaX, IPOCTHIX U CJIOXKHBIX BEIIECTBA

ITpeBpamenus BeniectB. OTaMUNE XUMHUUECKUX PEAKIUN OT (PU3NUECKUX ABJICHUN. POib XMMHHU B )KU3HU YeIOBEKa.

KpaTtkue cBeneHus u3 UCTOPUHM BO3HMKHOBEHMS W pa3BuTus xumuu. [lepuon anxumuu. [lonarue o ¢unocodpckom xamue. Xumus B XVI B.

Pa3Butne xumuu Ha Pycu. Ponb OTedecTBEHHBIX YYEHBIX B CTAaHOBIIEHUM XUMHUYECKOW Hayku - paboTsl M. B. JlomonocoBa, A. M. byrneposa, /. U.
Menneneesna.

Xumu4deckasi CAHMBOJIMKA. 3HAKM XMMHYECKUX DJIEMEHTOB M MPOUCXOXKJEHUE WX Ha3BaHUN. XuMuueckue popmynbl. UHIEKCH U KO3 UIIUEHTHI.
OTHOCHTENBHBIE aTOMHAS M MOJIEKYJISIPHAsI MacChl. PacueT MaccoBOH /10JIM XUMHUYECKOTO JIEMEHTa 1Mo (hopMyJie BemecTBa.

[Tepuoanueckast cucremMa xumuueckux aneMmeHToB J[. Y. MenneneeBa, ee cTpykTypa: malible ¥ OONbIINE TEPUOABI, TPYIIBI U MOATPYIIIIHI
(rmaBHas u mobouHas). [lepronuueckas cucremMa Kak ClpaBOYHOE MOCOOUE JIJIsl TOJTYYSHHS CBEICHUM O XMMHYECKUX DJIEMEHTaX.

Pacuérnble 3agaun. 1. HaxoxaeHue OTHOCUTENbHON MOJIEKYJISIPHOW Macchl BEIIECTBA M0 €ro XMMUYECKOH ¢opmyrie. 2. BeuucieHrne MaccoBoii
JOJTM XMMHUYECKOTO 3JIEMEHTA B BELIECTBE 110 €0 popmyIe.

IIpakTyeckas padora Ne 1
[TpaBuna TexHUKN 6€30MACHOCTH MpH padoTe B XUMUUYECKOM kabuHeTe. JlabopaTopHoe o0opyaoBaHre U 0OpaIieHue C HUM.

IIpakTyeckas padora Ne 2
Hab6mronenue 3a ropsieii cBevoil.

IIpeqMeTHbIE pPe3YJabTATHI 00VUEHHS




Yyamuiicst TOKEH ymems:

WCIIOJb30BATh TPU XAPAKTEPUCTUKE BEUICCTB MOHATHUS: «aTOM», «MOJIEKYJIa», «XUMHYECKUU JIIEMEHT», «XMMHUYECKUN 3HAK, WU CUMBOJI»,
«BEILIECTBOY, «IIPOCTOE BEIIECTBOY, «CIIOKHOE BEIIECTBOY, «CBOMCTBA BEIIECTBY, «XUMHUYECKHUE SBICHUS», «PU3HUECKUE SIBICHUSN, «KOI(PHUIIUCHTHI,
«HHJAEKCHD», «OTHOCUTEIbHAA aTOMHASI MAaCCay», «OTHOCUTEIIbHAS MOJIEKYJISIPHAS. MAccay, «MaccoBas J0JI AJIEMEHTAY,;

3HATh: MPEIMEThI U3YYCHHUS €CTECTBEHHOHAYYHbBIX JUCLIUIUIMH, B TOM YUCJIE XUMHUU; XUMUYECKHE CUMBOJIbI, UX HA3BaHUS U MPOU3HOIICHUE;
KJIacCCU(PUITUPOBATh BEIIECTBA IO COCTABY Ha MPOCTHIC U CIOKHBIC;

paziuyaTh: Teja U BEIIECTBA; XMMUYECKHUI JIEMEHT U MPOCTOE BEILIECTBO;

OMHCHIBATh: (POPMBI CYIIECTBOBAHUS XUMHYECKHX JJIEMEHTOB (CBOOOHBIC aTOMBI, IIPOCTHIC BEIIECTBA, CJIOKHBIC BEIIECTBA); TAOIMUHYIO (GOpMY
[Tepuoanueckoil CHCTEMbl XMMHUYECKHX JJICMEHTOB; TMOJIOKEHHE aieMeHTa B Tabiuie [[. V. MenpaeneeBa, MCTONB3ysl TOHATHUS «IIEPHOI»,
«TpyIIay, «rIaBHas MOATPYIINay, «IIO00YHAs TIOATPYIIIAY; CBOMCTBA BEIIECTB (TBEPBIX, KUIKUX, Fa3000pa3HbBIX);

OOBSCHATH CYIIHOCTh XMMHUYECKUX SBIICHUHN (C TOUKH 3pEHHUS aTOMHO-MOJICKYJISIPHOTO YU€HHUS) U X MPUHIUIHAIBHOE OTINYHE OT (PU3NUYECKUX
SIBJIICHHI,

XapaKTepU30BaTh: OCHOBHBbIE METOJbl M3YYEHHS] €CTECTBEHHBIX AUCHUIUIMH (HAOIIOJeHHE, SKCIIEPUMEHT, MOJICIMPOBAHNE); BEUIECTBO MO €ro
XUMHUYECKON (opMylie COrjlacHO IUIaHy: KayeCTBEHHBIH COCTaB, THUIl BellecTBa (IMPOCTOE WM CJIOXHOE), KOJUYECTBEHHBIM COCTaB,
OTHOCUTEIIbHAS MOJIEKYJISIpHAsi Macca, COOTHOIICHHE MacC 3JIEMEHTOB B BEIECTBE, MACCOBBIC JOJIM DJIEMEHTOB B BEIIECTBE (IJI CIIOXKHBIX
BEIIECTB); POJIb XUMUHU (TIOJIOKUTENBHYIO M OTPHUIIATEIIbHYIO) B )KU3HU YEIIOBEKa, apr'yMEHTUPOBATh CBOE OTHOLIEHHE K 3TOH mpobieme;
BBIYUCIIATH OTHOCUTENBHYIO MOJIEKYJISIPHYIO MacCy BEIIECTBA U MAaCCOBYIO JIOJK0 XUMUYECKOTO JIEMEHTA B COCIMHEHUSAX;

MIPOBOJIUTH HAOJIO/ICHUSI CBOMCTB BEILIECTB U SBJICHUH, MPOUCXOIAIINX C BEIIECTBAMHU;

COOJTFOIaTh MpaBWIIa TEXHUKH 0€30IaCHOCTH TPU TPOBEACHUH HAOJIIOICHUH U TAOOPATOPHBIX OIBITOB.

MertanpeamMeTHble pe3yabTaThbl 00y4eHus!

VYyammiicss NOJKEH ymems:

OTIPENIeNIATh MPOOJIEMBI, T. €. YCTaHAaBIMBATH HECOOTBETCTBHE MEXTY KEJIAEMBIM M JIEHCTBUTEIILHBIM;

COCTABIISATH CJIOKHBIN TIJIAaH TEKCTA;

BJIaJIETh TAKUM BUJIOM M3JI0’KEHHSI TEKCTa, KaK TOBECTBOBAHUE;

M0JT PyKOBO/ICTBOM YUHUTENsl IPOBOJUTH HEMOCPEACTBEHHOE HAOII0ACHNE;

[0J1 PyKOBO/ICTBOM YUHUTeNs OhOPMIISIT OTYET, BKIFOUAIOLINH OonKcaHie HaOII0AeHUs, €r0 Pe3y/IbTaTOB, BBIBOJIOB,;

UCMOJb30BaTh TAKOH BHJ MBICICHHOTO (MA€aIbHOI0) MOJCIMPOBAaHUS, KAaK 3HAKOBOE MOJIENUpPOBaHHE (HAa MpUMepe 3HAKOB XMMHUYECKUX
3JIEMEHTOB, XUMHUYECKUX (HOPMYI);

WCTIOJIh30BaTh TAKOH BHJ MaTepUATBHOTO (IIPEIMETHOTO) MOJACIMPOBAHMS, Kak (U3NUYECKOe MOJEIHpPOBaHWE (HA MPHMEpPE MOJIEIUPOBAHUS
aTOMOB M MOJIEKYN);

MOJTy4aTh XMMUYECKYI0 HH(POPMALIUIO U3 PAa3IMYHBIX HCTOYHHUKOB;



OTIpeNIeNIATh OOBEKT U aCIeKT aHaJIN3a U CUHTE3a;

OIpEeIeNIATh KOMIIOHEHTHI 00BEKTa B COOTBETCTBUH C ACIIEKTOM aHAIM3a U CHHTE3a;
OCYIIECTBIISATh KAUECTBEHHOE U KOJIMYECTBEHHOE OMMCAHNE KOMIIOHEHTOB OOBEKTa;
OIIPEIeNIATh OTHOLICHUS O0BEKTA C IPYTUMHU 00bEKTaMU;

OIIpEAEIATh CYyLUIECTBEHHbIE IPU3HAKU OOBEKTA.

Tema 2. ATOMBI XUMHYECKHX 3J1eMeHTOB (12 u)

AToMBI KaK popma CyIIECTBOBAHHS XMMHUECKHUX 3J1€MEHTOB. OCHOBHBIEC CBE/IEHUS O CTPOCHUU aTOMOB. J[OKa3aTenbCTBa CI0KHOCTU CTPOCHHUS
atromoB. OnbITel Pesepdopaa. [lnanerapHas Mosienb CTpOCHHUS aTOMa.

CocraB aTOMHBIX S7I€p: IPOTOHBI U HEUTPOHBI. OTHOCUTENbHAS ATOMHAsl Macca. B3auMOCBA3b NOHATUI «IIPOTOHY», KHEUTPOHY», KOTHOCUTEIbHAS
aTOMHAasi Maccay.

M3meHeHue dncia MpOTOHOB B siJIpe aToMa - 00pa30BaHUE HOBBIX XMMHUYECKHUX 3JIEMEHTOB.

N3menenue uncna HEUTPOHOB B siApe aToMa - 0OpasoBaHue U30TONOB. COBPEMEHHOE OIPECIICHUE TTOHATHUS «XUMUYECKUN d51eMeHT». Y30TOombI
KaK Pa3HOBUIHOCTH aTOMOB OJIHOT'O XMMUYECKOI'O 3JIEMEHTA.

OnextpoHbl. CTpOSHHE 3JIEKTPOHHBIX 000JI0YEK aTOMOB XMMHYECKHUX teMeHToB Nel-20 nepuoandeckoit cuctemsl . M. Menpaeneesa. [lonstue
0 3aBEpUICHHOM U HE3aBEPILIEHHOM 3JIEKTPOHHOM CJI0€ (IJHEPTeTUYECKOM YPOBHE).

[Tepuonnueckas cucrema xummuueckux semeHToB Jl. V1. MeneneeBa u ctpoeHre aTOMOB: (PU3UYECKUIM CMBICI MOPSIKOBOTO HOMEpA 3JIEMEHTA,
HOMEpa IPYIIbl, HOMEPa MEePUoa.

N3menenue umncna SIEKTPOHOB Ha BHEIIHEM JJIEKTPOHHOM YpPOBHE aToMa XHMMHYECKOTO JJeMEHTa - OOpa30BaHHUE TOJIOKHUTEIBbHBIX U
OTpHUIATENbHBIX HOHOB. MOHBI, 00pa30BaHHBIE aTOMaMH METAJNIOB U HEMETaIoB. [[pHunHbI M3MEHEHUST METANTHYECKUX U HEMETAJUIMYECKUX CBOMCTB B
MepUoIax U Tpymmax.

OO6pazoBanue 6uHApHBIX coearnHeHuit. [TonsTre 00 noHHOM cBsizu. Cxembl 00pa30BaHUS HOHHOM CBS3U.

B3aumoneiicTBue aTOMOB XHMMHYECKHX 3JIEMEHTOB-HEMETAUIOB MEXIYy CO000i - 0Opa3oBaHUE JBYXaTOMHBIX MOJIEKYJ MPOCTHIX BEIIECTB.
KoBasieHTHast HEMoOAsIpHAsk XMMUYECKas CBA3b.

DNEKTPOHHBIE U CTPYKTYPHBIE (POPMYIIBL.

B3aumoneiicTBue aTOMOB XHMHUYECKHUX JIIEMEHTOB-HEMETANIOB MEXAYy c000H - oOpa3oBaHMe OWHApHBIX COCIUHEHHI HEMETaJlIoB.
DNeKTPOOTPULIATETLHOCTh. [IOHSITHE O KOBAJIGHTHOM MOJIAPHOM CBSI3H.

BaumopeiicTBue aTroMOB XHMHYECKHUX DJIEMEHTOB-METANIOB MEXIy co0oil - oOpa3oBaHME METAUIMYECKUX KpHUcTauioB. [lonsTtue o
METAJNTUYECKOM CBS3U.

JdemoncTpanuu. Mojenyu aToMOB XUMHUECKHUX 3J1eMeHTOB. [leproanyeckas cucrema xumuueckux snemenToB J[. . Menpeneesa.

IIpenvMeTHbIe Pe3YJbTATHI 00YUEHUS

VYyamuiicst JOJKEH ymems:



HCIMOJIb30BAaTh NPU XapaKTEPUCTHUKE aTOMOB IMOHATHUS: «IIPOTOH», «HEUTPOH», «INEKTPOH», «XUMUUYECKUU DIEMEHT», «MAaCCOBOE YHUCIIOM,
«HM30TOI», «AJIEKTPOHHBIN CIION», «3HEPTETUYECKUI YPOBEHBY, «IJEMEHTBI-METAIBDY, «IJIEMEHTBI-HEMETAIUIB»; IPU XapAKTEPUCTUKE BEILECTB
MOHSATUSL «WOHHAsl CBA3b», «HMOHBI», «KOBAJICHTHAsl HENOJSApHAs CBSA3b», «KOBAJIEHTHAs IOJIIPHAS CBA3bY», AJIEKTPOOTPULATEIBHOCTHY,
«BAJIEHTHOCTBY, «METAIJINYECKAs CBI3bY;

ONMCHIBATh COCTAB U CTPOEHUE aTOMOB IEMEHTOB ¢ NOpAIKOBbIMU HOMepamu 1—20 B Ilepuoguyeckoit cucreme xuMmuueckux syemenTos J1. U.
MeHnpeneena;

COCTaBJISITh CXEMBI pacTpeIeNIeHUs] JIEKTPOHOB IO AJICKTPOHHBIM CJIOSM B AJICKTPOHHOU 000JIOUKE aTOMOB; CXEMbI 00pa30BaHUS Pa3HBIX TUIIOB
XHMHYECKOH CBSI3M (MOHHOM, KOBAJIEHTHOM, METAINIMYECKOM );

OOBSCHATH 3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XMMHUECKUX 3JIEMEHTOB (3apsA0B sep aTOMOB, YUCIA 3JIEKTPOHOB Ha BHEUIHEM AJIEKTPOHHOM
CJIO€, YMCIIO 3alOJHIEMbIX SJIEKTPOHHBIX CJIOEB, PaJlyC aroMma, 3JEeKTPOOTPULIATEIbHOCTh, METAJUIMUECKUE W HEMETAINIMYEeCKUE CBOICTBA) B
nepuoaax W rpymmax (rimaBHbIX noAarpynmnax) [lepuomgmueckoit cuctembl xumudeckux sneMeHToB JI. M. MenneneeBa ¢ TOYKH 3pEHHS] TEOPUHU
CTPOEHHUS aTOMa;

CpaBHHMBATh CBOMCTBAa aTOMOB XMMHYECKHX 3JIEMEHTOB, HAXOISAIIMUXCS B OJHOM IEpPUOJE WM riIaBHOW noarpynne [leproandeckoi cUCTEMBI
xumudeckux sneMeHToB J[. M. MengeneeBa (3apsnoB siiep aTOMOB, YMCIa 3JIEKTPOHOB HA BHEUIHEM 3JIEKTPOHHOM CJIO€, YHUCIIO 3arOHIEMbIX
ANEKTPOHHBIX CIIOEB, PAIUYC aTOMa, FIEKTPOOTPUIIATEILHOCTh, METANTUYECKIE U HEMETAIIINYECKHE CBOMCTBA);

JIaBaTh XapaKTEPUCTUKY XMMHUYECKUX JJIEMEHTOB 10 MX MNOJIOkKEHUIO0 B Ilepuonnueckoi cucreme xumuueckux 3nemeHToB [I. M. MeHnneneeBa
(XMMUYeCcKuil 3HaK, MOPSIKOBBI HOMEp, MEpUO/, IPyIIa, MOATPYINa, OTHOCUTENbHAS aTOMHAsl Macca, CTPOEHUE aToMa — 3apsf sAApa, YUCIOo
MIPOTOHOB U HEUTPOHOB B spE, 00IIEe YUCIIO IIEKTPOHOB, PACIIPEICICHHIE AICKTPOHOB 10 3JIEKTPOHHBIM CIIOSIM);

OTIPEAETATH THUI XUMHUYECKOH CBSI3H 110 OpMYyJie BEIIECTBA;

MIPUBOJIUTH IPUMEPHI BELIECTB C Pa3HbIMU TUIIAMU XMUMHYECKOMU CBS3H;

XapaKTepu30BaTh MEXaHU3MbI 00pa30BaHUS KOBAJICHTHOMN CBsI3U (OOMEHHBIN), HOHHOM CBSI3U, METAJUTMUECKOM CBSI3U;

YCTaHABJIMBATh IPUYMHHO-CIIEICTBEHHBIE CBSA3U: COCTAB BELIECTBA — TUIl XUMHUYECKOU CBS3H;

COCTaBJIATH (POPMYIbI OMHAPHBIX COEIUHEHUH 0 BATEHTHOCTH,

HAXOJHUTh BAIEGHTHOCTH AJIEMEHTOB 1O opMylie OMHAPHOTO COETUHEHUS.

MertanpeamMeTHbie pe3yabTaThbl 00y4eHust

VYyammiicss NOJKEH ymems:

(bopMyIMpOBaTh TMIOTE3Y MO PELIEHUIO TPOOIIEM;

COCTaBJIATh IJIaH BBIMOJTHEHUs y4eOHOW 3a/lauM, pelieHus: IpobyieM TBOPUYECKOTO M MOMCKOBOTO XapaKTepa, BBIOJIHEHUS MPOEKTa COBMECTHO C
YUUTENEM;

COCTAaBJISITh TE3UCHI TEKCTA;

BIIQ/IETh TAKUM BUJIOM HU3JI0KEHUS TEKCTa, KaK OTMHCAHUE;



® UCMOJIb30BaTh TaKOW BHJ MBICICHHOTO (MICaIbHOTO) MOJICIMPOBAHUS, KaK 3HAKOBOE MOJICIMPOBaHHE (HA MPUMEPE COCTABJICHUS CXEM
00pa3oBaHMs XUMUYIECKOW CBS3H);

®  WCIOJIB30BaTh TAKOH BHJI MAaTEPHAIBHOTO (ITPEIMETHOTO) MOJICIIMPOBAHUS, KAK aHAIIOTOBOE MOJICITUPOBAHHE;

® WCIOJB30BaTh TAKOW BUJ MAaTEPHUAIBHOTO (TPEAMETHOT0) MOJEIMPOBAHUS, KaK (PU3MYECKOe MOJEIMPOBaHUE (HAa MpUMepe MOJENel CTPOCHHS
aTOMOB);

e omnpeneniaTh 00bEKTh CPABHEHHUS U aCIIEKT CPAaBHCHHS 00BEKTOB;

®  BBINOJIHATH HEMOJHOE OTHOJMHEHHOE CPaBHCHHCE,

®  BBINOJIHATH HEMOJHOE KOMILICKCHOE CPaBHCHHUE;

®  BBINOJHATH ITOJIHOE OJHOJUHEHHOE CPaBHEHUE.

Tema 3. IlpocTtbie BemecTBa (8u)
[TonmoxeHre MeTamioB U HEMETAIJIOB B IEPUOAUYECKON cucTeMe XuMuueckux 3neMeHToB [[. . Menaeneesa. BaxHeiime npocTeie BEIIECTBA -
METaJIJIBL: KEJe30, ATFOMUHUMA, KaabIUil, MarHui, HaTpuii, Kaiuil. O0mue ¢pu3nueckrue CBOMCTBa METaIOB.
Bakueiimme mpocTeie BEIIECTBA - HEMETaJTbl, 00pa30BaHHBIE aTOMAMH KHCJIOPOJa, BOJAOPOa, a30Ta, cephl, pocdopa, yriepona. CriocoOHOCTH
aTOMOB XMMHYECKHX 3JIE€MEHTOB K 00pa30BaHUIO HECKOJIBKUX MPOCTHIX BEIIECTB - aJUIOTPOMNUs. AJIOTpONHbIe MoaudUKaIMu Kuciaopoaa, docdopa u
oJioBa. MeTaJllIn4ecKie U HEMEeTATINYECKHE CBOMCTBA MPOCTHIX BeleCTB. OTHOCUTENBbHOCTD JIEJIEHUS IPOCTHIX BEIIECTB HA METAJUIBI M HEMETAJLIbI.
[Tocrosinnass ABoraapo. KonmudectBo BemiectBa. Monb. MomnsipHas macca. MounsipHblii 00beM ra3000pa3HbIX BemiecTB. KpaTHble €IWHUIIBI
KOJIMYECTBA BEIIECTBA — MIJLIAMOJb U KWJIOMOJIb, MUJUIUMOJISIPHAS. U KUJIOMOJISIPHAsT MacChl BEIIECTBA, MIJLTUMOJISIPHBIA U KUJIOMOJIIPHBIN 00BEMBI
ra3000pa3HbIX BEIIECTB.
Pacuetsl ¢ ucnonb3oBaHNEM MOHATHI «KOJIMYECTBO BELIECTBAY, «MOJISIPHASL Maccay, «MOJISIPHBII 00bEeM I'a30B», «IIOCTOSIHHAsI ABOTaipo.
Pacuernble 3agaun. 1. BpluucieHue MOJSPHON Macchl BEIIECTB MO XUMHYECKMM ¢opmynaMm. 2. PacueTsl ¢ HCHOIb30BaHUEM MOHSITHIA
«KOJIMYECTBO BEIIECTBA», «MOJISIPHAsI Maccay, «MOJIIPHBIA 00BEM Ira30B», «IIOCTOSTHHAsT ABOTaJpo».
JemMoncTpanun. Hekotopbie MeTamIbl 1 HEMETATBI KOJMYECTBOM BemiecTBa | Moib. Mojens MOJISIpHOTO 00beMa ra3000pa3HbIX BEIIECTB.
IIpeaMeTHbIE Pe3YJLTATHI 00YUEHNS
VYyammiics NOJKEH ymems.:
® CIIOJIb30BATh MpPHU XapaKTEPUCTUKE BEIECTB MOHATUSA: «METAJUIb», <«IUIACTUYHOCTBY, «TEIUIONPOBOJHOCTBY, «3JIEKTPONPOBOIHOCTHY,
«HEMETAJIBI», «aJIOTPOIUS», «aJUIOTPOIHBIE BUTOM3MEHEHUS, UITH MOJU(PUKALIUNY;
OMUCHIBATh MOJIOKEHHUE JIEMEHTOB-METAINIOB U 3leMEHTOB-HeMeTaiuoB B [lepuoanueckoii cucreme xumuueckux sinemenToB J[. . Menpaeneena;
KJIACCU(UIIUPOBATH MPOCTHIE BEIIECTBA HA METAJUTB M HEMETAJLIbI, SJIEMEHTHI;
ONpeensaTh NPUHAIIEKHOCTh HEOPraHUYECKUX BEIIECTB K OJHOMY M3 U3YUYEHHBIX KJIACCOB — METAJIbl 1 HEMETAILIBI;
JIOKa3bIBaTh OTHOCUTENBHOCTD JIEJCHUS IPOCTHIX BEILIECTB HA METAJUJIbl U HEMETAJUIbL;
XapaKTepu30BaTh 00IKe GU3NUECKHE CBOMCTBA METAILIOB;




® YCTaHaBJIUBaTh MPUUYMHHO-CIEIACTBEHHBIE CBSI3U MEXAY CTPOCHHUEM aToMa M XUMHUYECKOM CBS3bI0 B MPOCTHIX BELIECTBAX — MeETajlaX M
HEMETalIax;

e O0BSACHATH MHOTOOOpa3We MPOCTHIX BEIIECTB TAKUM (DAKTOPOM, KaK aJTOTPOIIHS,

® OIKCHIBATh CBOMCTBA BEIICCTB (HA MPUMEpax MPOCTHIX BEIIECTB — METAILIOB U HEMETAIIIOB);

e coOdroaTh MpaBuiIa TEXHUKU O€30MaCHOCTH MPH ITPOBEICHUH HAOIIOICHUN U 1a00paTOPHBIX OIBITOB;

® JCIOJIb30BaTh NPH PEIICHUU PACUCTHBIX 3aJad IMOHATHSA: «KOJHMYECTBO BEIICCTBA», «MOJIbY, «IOCTOSHHAs ABOTAIpoOy», «MOJSpHAs Maccay,
«MOJISIPHBIA 00BEM Ta30B», KHOPMAJIbHBIC YCIOBUSY;

® [POBOJUTH PAacUeThl C HUCIIOJB30BAHUEM TIOHATUM: «KOJUYECTBO BEIIECTBa», «MOJSPHAs Macca», «MOJSPHBIA OOBEM Ta30B», «IIOCTOSHHAS
ABorazpo».

MeTanpeaMeTHbIe pe3yJIbTaThl 00y4eHHs

Y4amuucs JOJKEH ymems:
® COCTaBIISITH KOHCHEKT TEKCTa;
CaMOCTOATENILHO UCIOJIB30BaTh HEITOCPEICTBEHHOE HAOIIOICHHUE;
CaMOCTOSITEIILHO O(OPMIISITH OTYET, BKIIFOUAIOIIUI OMTMCaHNE HAOIIOICHHUS, €r0 PE3yJIbTaTOB, BBIBOJIOB;
BBINIOJIHATH MIOJIHOE KOMIUIEKCHOE CPABHEHHE;
BBITIOJIHATH CPABHEHUE IO aHAJIOTUH

Tema 4. CoequHeHHsI XHMHUYECKHX dj1eMeHTOB (21 u)

Crenenp okucnenus. OmnpeneneHne CTeNeHN OKUCIIEHUS 3JIEMEHTOB M0 XUMHUYecko gopmyre coenuHeHus. CocraBieHue GopMys OMHapHBIX
coeiMHeHui, obuuii cnocod ux Ha3biBaHMs. buHapHbBIE coeAMHEHUs: OKCHUJBI, XJOpuabl, cynbduasl u np. CocraBienue ux dopmyn. [IpencraBurenu
OKCHJIOB: BOJIa, YTJIEKUCIIBII a3 U HeraueHast u3BecTh. [IpeacraBureny 1€Ty4yux BOJOPOIHBIX COEUHEHHI: XJI0POBOAOPO U aMMHUAK.

OcHoBaHMs1, X COCTaB U Ha3BaHMs. PacTBOpMMOCTh OCHOBaHMi B Bojie. Tabsuniia pacTBOPUMOCTH THIPOKCUAOB U couielt B Boje. [IpencraBurtenu
iesoue: TUJIPOKCHU bl HAaTpHsl, Kanus U Kaublus. [loHATHE 0 KauecTBeHHbIX peakuusax. MHaukaTopsl. M3MeHeHne okpacku MHAMKATOPOB B I OYHOU
cpexe.

Kucnotsl, ux cocraB u Ha3zBanus. Knaccuduxamus kucinot. IlpencraButenu KHUCIIOT: cepHas, cojsHas W a30THasd. V3MeHeHHe OKpacku
MHIUKAaTOPOB B KUCJIIOTHOM CpeJeE.

Conu Kak Npou3BOJHBIE KUCIOT U OCHOBaHUM. VX cocTtaB u Ha3zBaHus. PactBopumMocTh cosiei B Boje. IIpencraBurenu cosei: Xjaopua HaTpus,
kapOoHat u GocdaT KaabIHs.

AMop(dHBIE U KPUCTATUNINYECKUE BEIIECTBA.

MexMoneKkyaspHble B3aUMOAECHCTBUS. THUIBI KPUCTAIUIMYECKUX PEUIETOK: MOHHAs, aTOMHAs, MOJIEKYJIApHas M MeTajindeckas. 3aBUCUMOCTD
CBOMCTB BEIECTB OT TUIIOB KPUCTAININYECKUX PEIIETOK.

BemecTBa MOJIEKYJIIPHOTO U HEMOJIEKYIISIPHOTO CTPOECHHUA. 3aKOH ITOCTOSIHCTBA COCTAaBa JIJIsl BEIIECTB MOJIEKYJISIPHOTO CTPOEHUS.



UYucrtsle BemectBa U cMecu. CriocoObl pazaenenuii cMeceid. [IpuMeps! sKUIKKX, TBEPIBIX U Ta3000pa3HbIX cMeceid. CBOMCTBA YHCTHIX BEIIECTB U
cmeceil. x coctaB. MaccoBast 1 00beMHas JOJIM KOMIIOHEHTa cMecH. PacueTsl, CBSA3aHHbBIE C UCIIOJIb30BAHUEM MTOHSITHS J10JI.

PacuérHblie 3anaun. 1. Pacyer mMaccoBoii U 00BEMHOMN J0JE€H KOMIIOHCHTOB CMECH BelIeCTB. 2. BplumcieHHMe MaccoBOW J0JIM BEIIECTBA B
pacTBOpe MO M3BECTHOW MAacce pacTBOPEHHOI'O BEUIECTBA M Macce pacTBOpUTelNd. 3. BbluncieHne macchl pacTBOPSEMOrO BELIECTBA U PACTBOPUTEIS,
HEOOXOIUMBIX JIJIsi IPUTOTOBJICHHSI OMPEICIICHHON MacChl pacTBOpPa C M3BECTHOM MacCOBOM J0JICH paCTBOPEHHOTO BEIIECTRA.

JdemoncTpanun. O6pa3ibl OKCUIOB, KUCIOT, OCHOBaHUN M cojeil. Mojenu KpHUCTalNIMYecKuX PEelIeTOK XJIOpua HaTpus, aaMmasza, OKCHa
yraepoaa (IV). CriocoOsl pa3aenenus cMecei, TUCTHIIISIUS BOIBI.

JladopaTopHblie onbIThI. 1. 3HAKOMCTBO C 00pa3IlaMu BEIIECTB Pa3HBIX KIaccoB. 2. Paznenenue cMecen.

IIpakTnyeckasi padora Ne 3.AHanu3 NOYBBI U BOJIBI.
I[IpakTuyeckas padora Ne 4.I1purorosieHue pacTBopa caxapa ¢ 3aJJaHHON MacCOBOM J10JI€i paCTBOPEHHOTO BEIIECTBA.
IIpenMeTHble pe3yJibTAThI 00YUEeHH S

Ydamuucs JOJKEH ymems:

® CIIOJIb30BATh IIPU XapaKTEPUCTHKE BEIECTB IOHATUSA: «CTENEHb OKHUCIIEHUS», «BAJIEHTHOCTb», «OKCHJBL», «OCHOBAHMS», «IIEIOUN»,
«KQueCTBEHHAsl pEeaKUus», «MHIAUKATOP», «KHUCIOTHI», «KHUCIOPOJCOAEPIKALIUE KHUCIOTh», «OECKUCIOPOAHbIE KHUCIOTBI», «KHUCJIOTHAs cpeiay,
«lIeJIOYHasl cpefia», «HeUTpanbHas cpelay, «ukaita pH», «coiam», «aMopdHble BELIECTBa», «KPUCTAUIMYECKUE BELIECTBA», «KPHCTAILIMYECKast
pelIeTKa», «MOHHAsl KPHUCTAUIMYECKash PELIETKa», «aTOMHas KPHUCTAUIMYECKas pELIETKa», «MOJIEKYJspHas KpPUCTAIIMYECKasl pelieTKay,
«METaJUINYECKask KPUCTAIUIMYECKAsl PEILIETKA», «CMECH;

e iaccu(UUUPOBATH CIIOKHBIE HEOPraHMUECKHUE BEIIECTBA M0 COCTABY HA OKCHbI, OCHOBAHUS, KUCIOTHI U COJIM; OCHOBAHUS, KUCIOTHI U COJIH T10
PacTBOPUMOCTH B BOJIE; KMCIOTHI IO OCHOBHOCTH U COJIEPKaHUIO KHCIOPO/a;

® OMpeneniTh NPUHAUICKHOCTh HEOPraHMYECKHX BEIIECTB K OJHOMY M3 M3YYEHHBIX KJIaccOB (OKCHIBI, JIETy4yhe BOJOPOJHBIE COEIUHEHMS,
OCHOBAaHUs, KUCIIOTHI, COJIM) IO (GOpMYIIE;

® ONUCHIBATH CBOICTBA OTAENBHBIX MpPEJCTaBUTENIEH OKCHAOB (Ha MpUMEpPE BOJABI, YIJIEKUCIOTO ra3a, HeraleHol U3BECTH), JETYYHX BOJAOPOIHBIX
COEIMHEHMH (Ha MpUMepe XJIOPOBOJOpOJia U aMMHUaKa), OCHOBAHUM (Ha MpUMepe TMAPOKCUI0B HATpus, KU U KaJlbLiKs), KUCIOT (Ha MpUMepe
CepHOM KUCIIOTHI) U cojlel (Ha mpUMepe XJIopHia HaTpusl, kKapOoHaTa KanbLus, GpocdaTa Kaablus);

® ONpEeNeNsTh BAJICHTHOCTh U CTEIIEHb OKUCIIEHHUS JIEMEHTOB B BEIIECTBAX;

® CcOCTaBJIATH (OPMYJIbI OKCHUJIOB, OCHOBAaHUM, KMCIOT U COJIEW MO BAJIEHTHOCTSIM U CTENEHSM OKHCIIEHHUS JIEMEHTOB, a TakXKe 3apsjiaM HOHOB,
YKa3aHHBIM B TaOJHIle pACTBOPUMOCTH KHUCIIOT, OCHOBAaHUI U COJIEH;

® COCTaBJIATH Ha3BaHMs OKCHJOB, OCHOBAHMM, KMCIOT U COJIEH; CPAaBHUBATh BAJIEHTHOCTh U CTENEHb OKUCJIEHMSI; OKCHUJIbI, OCHOBAHUS, KUCIOTHI U
COJIM IO COCTaBY;

®  UCMOJIB30BATh TAOJIHUILY PACTBOPUMOCTH IS OTIPE/IEICHUSI PACTBOPUMOCTH BEIIECTB;

® YCTaHABIIMBATh F€HETUYECKYIO CBSI3b MEXAY OKCHUIOM M T'MJIPO-KCHUAOM M HA00OPOT; MPUUYMHHO-CIIEICTBEHHBIE CBSI3U MEXAY CTPOSHHUEM aTOMa,
XUMHYECKOH CBS3bIO M TUIIOM KPUCTAJNINYECKON PEIIETKH XMMUYECKUX COEIUHEHU;



XapaKTepU30BaTh aTOMHbBIC, MOJICKYJIIPHBIC, NOHHBIC METAJUIMYCCKUE KPUCTATUTUYCCKUE PEIICTKU; CPEAY PACTBOPA C TIOMOIIBIO IKaabl pH;
IIPUBOJUTH IIPUMEPHI BELIECTB C PAa3HBIMHU TUIIAMU KPUCTAJUIMYECKON PELIETKH;

HpOBOI[I/ITB Ha6HIOIIeHI/ISI 3a CBOfICTBaMH BCIICCTB U ABJICHUSAMU, HpOI/ICXOI[HH_[I/IMI/I C BCIICCTBaMU,

COOJTIOIaTh MTPaBHJIa TEXHUKK OC30MACHOCTH MIPU TPOBEICHUH HAOIIOICHUIN U OTIBITOB;

HCCIIEIOBATh CPEly PacTBOPA C MOMOIIBIO HHAMKATOPOB; SKCIIEPUMEHTAIBHO Pa3IndaTh KUCIOTHI U IIEJIOYH, MTOJIb3YSACh HHIUKATOPAMU;
UCIIOJIb30BaTh MIPU PELICHUH PACYETHBIX 3a]ad MOHSATHS «MaccoBas JO0JIS DJIEMEHTA B BEIIECTBE», «MacCOBas IOJS PACTBOPEHHOI'O BEIIIECTBAY,
«00BEMHAas J0JIs Ta3000pa3HOroO BEIIECTBAY;

® [POBOJUTH pPAacUeThl C HCIOJIB30BAHUEM IOHATHI «MaccoBas JOJIA 3JEMEHTa B BEHISCCTBE», «MAaccoBas JI0Js1 PACTBOPEHHOIO BEIIECTBAY,
«00BeMHas1 1015 Ta3000pa3HOTO BEIIECTBAY.

MeTanpeuMeTHme pe3yJbTaThbl oﬁyqe}mﬂ

VYyamuiicst JOJKEH ymems:

COCTaBJISITh HA OCHOBE TEKCTa TAaOIUIIbI, B TOM YHciie ¢ npumeHeHuem cpeacts UKT;

MOJ1 PYKOBOJICTBOM yUYUTEJIS IPOBOJAUTH OMOCPEAOBAHHOE HAOIIOACHHE

M0J1 PYKOBOJICTBOM yUUTels OOPMIISITh OTUET, BKIIOYAIOIINI OMUCaHUE SKCIIEPUMEHTA, €ro Pe3yIbTaToB, BEIBOJIOB;

OCYILECTBISATh MHAYKTUBHOE 000011eHNEe (0T €AMHUYHOTO JOCTOBEPHOI'O K 00IEMY BEPOSITHOCTHOMY), T. €. ONPEAEIATh OOIINe CYIIeCTBEHHBIE

MPU3HAKU ABYX U 0oJiee 00BEKTOB U (PUKCHUPOBATH UX B (hOpME MOHSITUS WIH CYKJICHUS;

® OCYIIECTBIIATH JACAYKTUBHOE 0000IIeHNE (ITOIBECHNE SINHUIHOTO JIOCTOBEPHOTO IO 00IIIee IOCTOBEPHOE), T. €. aKTyaTM3UPOBATh OHATHE WITH
CYXJICHHE, U OTOXKJECTBIISITh C HUM COOTBETCTBYIOIIME CYIIIECTBEHHBIE MPU3HAKHU OHOTO WIH 0oJiee 0OBEKTOB;

® OIpeaeNsITh aCHeKT Kiaccuukanuu;

®  OCYUIECTBJIATH KJIACCU(UKALINIO;

® 3HATh U UCIOJIH30BATh Pa3IudHbIC (DOPMBI MPECTABICHUS KIIACCU(PUKALINH.

Tema 5. H3meHenus, npoucxoasimme ¢ Bemecrsamu (154)

[lonsTHE ABIEHMI KaK M3MEHEHHM, IPOUCXOAIINX C BEIIECTBAMU. SIBIICHHUSI, CB3aHHBIE C N3MEHEHUEM KPUCTAJUIMYECKOIO CTPOCHUS BEIIECTBA
IpPU TOCTOSHHOM €ro cocraBse, (pusnueckue spieHHs. DU3NUECKUE SABICHHMS B XUMHUU: JUCTWIUIALMUSA, KPUCTAJUIM3ALMs, BBIIApUBaHME M BO3TOHKA
BELIECTB, LIEHTPUPYTUPOBAHUE.

SIBnenus, cBsi3aHHBIE ¢ U3MEHEHUEM COCTaBa BEILECTBA, - XUMHUUYECKHE peakuuu. [Ipu3Haku M yclIOBHsS NPOTEKaHUS XUMHUYECKUX DPEAKLUU.
[TonsiTrie 00 9K30- W SHAOTEPMHUUYECKUX peakIusaX. Peakiuu ropeHrs Kak YacTHBIM Claydaill SK30TepMUYECKUX PEaKIMH, MPOTEKAIOIIUX C BbIAECIECHUEM
CBeTA.

3aKOH COXpaHEHHs] MaccChl BEIIECTB. XMMUYECKUE ypaBHEHUS. 3HaueHHe MHJIEKCOB M Kod(dduuuentoB. CocraBieHue ypaBHEHUN XUMUYECKUX
peaKuui.



Pacuersl mo XMMHYECKMM ypaBHEHHsM. PelieHue 3ajau Ha HaXOXKJICHHE KOJIMYECTBA BEILECTBA, MAcChl WM OOBEMa MPOAYKTa PEAKIHH IO
KOJINYECTBY BEILECTBA, MAaCcCe WM 00BEMY UCXOIHOIO BelecTBa. PacyeTsl ¢ MCIOJIb30BAHUEM HOHATHUS «JI0Js1», KOTJa UCXOIHOE BELIECTBO JAHO B BUJE
pacTBopa ¢ 3aJaHHOM MAacCOBOM J0JIEH PACTBOPEHHOIO BEILECTBA WA COACPIKUT OIPEIEICHHYIO JOJII0 IPUMECEH.

Peakuuu pasnoxenus. [lonstue o ckopoctu xumuueckux peakuuit. Karaiauszaropsl. @epMeHTSI.

Peakuuu coennnenus. Katanutuueckue u HeKaTaauTudeckue peakuuu. OOpaTUMbIe U HEOOpaTUMBbIE PEaKIIHH.

Peaknuu 3amereHus. DNeKTPOXUMHUYECKUH Pl HAPSKEHUH METaJlJIOB, €r0 UCIOJb30BaHUE JUIsl IPOTHO3UMPOBAHUS BO3MOXKHOCTH IPOTEKAHMS
peaxkuuii MeXly MeTaJlllaMU U pacTBOPaMU KUCJIOT. Peakiiuy BBITECHEHUS OJTHUX METANIOB U3 PACTBOPOB UX COJIEN APYTUMHU METAJIJIaMHU.

Peakiun oOMeHa. Peakiiun HeliTpanu3anuu. Y cioBus NPOTEKaHUs peakiiii oOMeHa B pacTBOpax J10 KOHIIA.

THunbl XUMHUYECKUX peakMi (110 MPU3HAKY «UUCIIO U COCTAaB MCXO/HBIX BEIIECTB U IPOAYKTOB PEAaKLIMK») Ha IPUMEPE CBOMCTB BOAbI. Peakuus
Pas3JI0KEHUs - HIEKTPOIN3 BOAbL. Peakiiuu coelnHeH s - B3aUMOJIEHCTBUE BObI C OKCHIaMU METAJJIOB U HeMeTaJl1oB. [loHsaTHE «ruapokcuab». Peakiun
3aMELIEHUS - B3aUMOJICHCTBUE BOJIbI C LIEIIOYHBIMU U LEI0YHO3EMEIbHBIMU MeTalIaMu. Peakiiun oOMeHa (Ha mpumepe Tapoian3a cyiabQuaa aTtoMUHUS
1 KapOuaa KajabIus).

Pacuérnble 3agaun. 1. BeluncieHre no XMMHUYECKUM YpaBHEHUSM MacChl MM KOJIMYECTBA BEILLECTBA MO M3BECTHON Macce WM KOJIUYECTBY
BEIIECTBA OJJHOIO M3 BCTYMAIOIIMX B PEAKLUIO BEUIECTB WJIM MPOJIYKTOB peakuuu. 2. BeruncieHne mMacchl (KOJIMYECTBa BEIIEeCTBA, 00beMa) MPOIyKTa
peaxkuuu, eciii U3BECTHA Macca MCXOJHOIO BEIIECTBA, COIEPKALIETO ONPECIICHHYIO JA0II0 IpuMecel. 3. Brluncienne mMacchbl (KOJUYECTBA BEILECTBA,
o0beMa) MPOJyKTa peakluy, eCIM U3BECTHA Macca pacTBOpa U MaccoBasi J0JIsl pACTBOPEHHOI'O BEILECTBA.

IIpenMeTHble pe3yJbTaThl 00YYECHHS

Ydammuics JOJKEH ymems:
e KiIaccu(UIMPOBATh XUMHUECKHAE PEAKIIMH 10 YUCITY H COCTaBY UCXOIHBIX BEIIECTB M MPOJYKTOB PEAKIUU; TEITUIOBOMY 3P QEKTY; HANPABICHUIO
MPOTEKaHUs PEAKLMU; YYACTUIO KaTalIu3aTropa;
® JCIOJIb30BaTh TAOJIMIY PACTBOPUMOCTH JJIsi OTPEACIICHUS] BO3MOXKHOCTH MPOTEKAHUsI peaKIii 0OMEHa; AJIEKTPOXUMUYECKUM PsIi HAPSKEHUMA
(aKTUBHOCTH) METAJJIOB JIsI OTIPEICIICHHS] BO3MOKHOCTH MPOTEKAHUSI PEaKIUil MEXTy METa/lIaMi U BOJIHBIMU PACTBOPAMH KUCJIOT U COJIEH;
e Ha0mAaTh U OMUCHIBATH MPU3HAKU M YCIOBUS TEUYCHHs] XMMUYECKUX pEaKIMi, NenaTh BBIBOABI HA OCHOBAaHWHW aHanM3a HaOMIOJCHHH 3a
JKCIIEPUMEHTOM;
® TPOBOJUTH PacUeThl MO XMMHUYECKUM YPaBHEHUSM Ha HAXOXICHHUE KOJIWYECTBA, MACCHI WM 00OBbeMa MPOAYKTA PEAKIIUU MO KOJIUYECTBY, Macce
WU 00bEMY HCXOJHOTO BEIIECTBA; C UCTIOIB30BAaHUEM TOHSATHUS «I0JIs1», KOTIa UCXOTHOE BEIIECTBO JAHO B BHUJIE pacTBOpa C 3aJaHHOM MacCOBOM
JI0JIEN pACTBOPEHHOI'O BELIECTBA WJIM COJIEPIKUT ONPEAETIEHHYIO JI0TI0 IIPUMECEH.
MeTanpeamMeTHblie pe3yabTaTbl 00y4eHH s

VYyamuiicst JOJKEH ymems:
® COCTaBJIATh HA OCHOBE TEKCTA CXEMbI, B TOM 4HcIe ¢ npuMeHenunem cpeacts UKT;
® CaMOCTOSITENHHO OPOPMIIATH OTUET, BKIIOYAIOIINN OMMMCAHNE IKCIIEPUMEHTA, €T0 PE3yJIbTaTOB, BHIBOJIOB;
® ICIIOJIb30BAaTh TAaKOW BHJI MBICIEHHOTO (HMI€aThbHOT0) MOJEIHPOBAHUS, KaK 3HAKOBOE MOJETUpPOBaHUE (HAa MpHUMEpPE ypaBHEHUH XHUMHUYECKHUX



peakiuii);
® paznu4ath 00BEM U COJIEpPIKaHHE TTOHSATH,
®  DPa3IM4aTh POJIOBOE M BUJOBOE IOHSITHS;
®  OCYIIECTBIISITH POJIOBHIOBOE OIPEICIICHUE TOHITHH.

JemoncTpauuu. [Ipumepsr ¢usnueckux sBICHUHN; a) TutaBieHue mnapaduHa; 0) muddy3us IYMKMCTHIX BEHIECTB C TOPSIICH JaMITOYKH
HakanuBaHus. [IpuMepbl XUMUYECKUX SIBJICHHI: a) TOpeHUue MarHus; 0) B3aUMOJCHCTBHE CONSIHOW KHCJIOTHI C MPaMOpPOM HIIU MEJIOM; B) TOJy4YEHHE
runpokcuna meau (Il); T) pacTBopeHHE MOTYYEHHOTO THAPOKCHIA B KUCIOTax; 1) B3aummopencTBue okcuma menu (II) ¢ cepHoit kucimoroir mpu
HarpeBaHuy; €) pa3joKeHUE MepMaHTaHaTa Kalusl; )K) B3aUMOJICHCTBUE Pa30aBIEHHBIX KUCIOT C METaIaMHU.

JlaGopaTopHbie onbIThl. 3. CpaBHEHHE CKOPOCTH UCIIAPEHUS BOABI U CIIUPTA MO MCYE3HOBEHHUIO WX Kamelb Ha (GUIBTPOBaIbHON Oymare. 4.
Oxucnenve Meau B IUITAMEHM CIMPTOBKU WM ropenku. 5. IlomyTHeHume M3BECTKOBOM BOABI OT BBIABIXAaEMOro yriaekuciaoro rasa. 6. Ilomydenue
YIJIEKUCIIOTO Ta3a B3auMOIEHCTBUEM COJIbI U KMCIIOTHI. 7. 3aMelleHrne Meau B pactBope xjopuaa meau (1I) xenesom.

IpakTnyeckas padora Ne S.IIpuzHaku XUMHUYECKUX PEAKIUMA.

IIpeaMeTHBIE PE3YIbTATHI 00YUCHHS .

Ydamuucs qOJKEH ymems:
e oOpamarbes ¢ JTabopaTOPHBIM 00OPYIOBAHUEM U HArPEBATEIIbHBIMU IPUOOPAMHU B COOTBETCTBHH C TIPABMIIAMH TEXHUKH 0€30MaCHOCTH;
®  BBINIOJHATH MIPOCTEHINNE TPUEMbI PaOOTHI € JIAOOPATOPHBIM 000PYIOBAHHEM: TaOOPATOPHBIM IITATUBOM; CITUPTOBKOI;

Ha0JII01aTh 32 CBOMCTBAMH BEIIECTB U SIBJICHUSMU, TPOUCXOISIINMU C BEIIECTBAMHU;

OTHCHIBATh XUMUYECKUH IKCTIEPUMEHT C MOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO WIIM POJTHOTO) SI3bIKA U SI3bIKA XUMUU;

JIeJaTh BBIBOJIBI 10 PE3YIBTATaM IPOBEAECHHOIO dKCIIEPUMEHTA;

TOTOBUTBH PACTBOPHI C ONPEACIIEHHON MAaCCOBOU JTOJIEH PACTBOPEHHOI'O BEILIECTBA;

IIPUTOTOBUTH PACTBOP U PACCUMUTATH MACCOBYIO JIOJIFO PACTBOPEHHOI'O B HEM BEIIECTBA.

MeTaﬂpe}]MeTHble pe3yJabTaThbl oﬁyqe}ma

VYyamuiicst JOJKEH ymems:
CaMOCTOSITENILHO HCIIOIH30BAaTh OMOCPEIOBAHHOE HAOIIOICHHE.

Tema 6. Teopusi 21eKTPOTUTHYECKOI TUCCONMAIMN U CBOHCTBA KJIACCOB HEOPTAaHMYECKUX coequHeHui (41 u)
[TonsiTHE 00 PMEKTPOIUTUYECKON TUCCOMHMAIINU. DIACKTPOIUTHI U HEDNEKTPOIUTHL. MeXaHU3M TUCCOLUAIIUU DIIEKTPOIUTOB C PA3TMUYHBIM TUIIOM
XUMUYECKOH CBs3U. CTENeHb YIEKTPOIUTHYECKON qucconrarui. CUIbHbIE U C1a0bIe AIEKTPOIUTHI.



OcCHOBHBIE TIOJIOKEHUST TEOPHH ICKTPOITUTUYECKON qucconranuu. VIoHHbIe ypaBHEHUS PEaKIIUii. Y CIIOBUS MIPOTEKAHUS PEAKITMH OOMEHA MEXTY
3JIEKTPOJIMTAMHU 10 KOHIIA B CBETE MOHHBIX IIPEICTABICHUM.

Knaccudukanust "OHOB U UX CBOKCTBA.

Kucnotsl, ux xnaccudukanus. {uccouumanusi KUCIOT U UX CBOMCTBA B CBETE€ TEOPUHU DIIEKTPOIUTHUYECKOW Iucconuaniui. MoJeKysipHble U
MOHHBIC YpaBHEHUS PEAKUUN KHUCIOT. B3auMoneiicTBUE KHUCIOT ¢ METallaMH. DJIEKTPOXUMHUYECKUU psii HaIpshKeHUM MeTayioB. B3aumopeiicTBue
KHUCJIOT C OKCHJaMHU MeTaJuloB. B3anMoaeincTBre KUCIOT ¢ OCHOBAaHUSAMM - peakls HelTpanu3anuu. B3anmoaelictere Kucior ¢ consimu. Mcnonb3zoBanue
Ta0JIUIIBI PACTBOPUMOCTH IS XapaKTEPUCTHKU XUMUYIECKUX CBOHUCTB KUCIIOT.

OcHoBanusl, ux kinaccudukanus. Jluccoruanys OCHOBaHHUM M UX CBOICTBa B CBETE TEOPHH IEKTPOIUTHUECKON Arcconanuu. B3aumoseiictaue
OCHOBaHUU C KUCJIOTaMH, KUCIOTHBIMH OKCHUJAMH M COJSAMH. Vcmonbp3oBaHUE TaONHIBI PACTBOPUMOCTH JJII XapAaKTEPUCTHUKH XHUMHUYECKUX CBOWMCTB
OCHOBaHMM. Pasnoxenue HEPaCTBOPHUMBIX OCHOBaHUI npu HarpeBaHUU.
Comu, wx xiaccuukamuss W JAUCCOIMANMS PA3IUYHBIX THIOB coyieid. CBOWCTBa COJIGH B CBETE TEOPUU DIICKTPOIUTHYCCKONW JTUCCOLMAIUH.
B3auMogeiicTBue conell ¢ MeTajulaMH, YCIOBUSI MPOTEKaHUsA AITHX peakuuid. B3aumonelcTBue coyied ¢ KUCIOTaMM, OCHOBAHUSIMU M COJISIMHU.
Hcnonbs3oBanue TabIUIbl pACTBOPUMOCTHU TSI XaPAKTEPUCTUKN XUMUYECKUX CBOMCTB COJICH.

O06o00611eHue cBefieHnit 06 OKcuaax, NX KiacCu(puKaluu 1 XUMUYECKIX CBOIMCTBAX.

I'eHeTnueckue psAbl METAIIOB M HEMETAJIOB. [ eHETHYECKAs CBA3b MEXKIY KJIIACCaMU HEOPraHUYECKUX BEILIECTB

OKHCIUTENbHO-BOCCTAHOBUTENbHBIE peakiMi. OKUCIUTENb U BOCCTAHOBUTENb, OKUCIEHUE U BOCCTAHOBIICHHUE.

Peakiiuu noHHOrO OOMEHAa W OKHMCIMTEIHLHO-BOCCTAHOBHUTENbHBIC peakiuu. CocTaBieHHWE YpaBHEHUN OKHCIUTEIbHO-BOCCTAHOBUTEIHHBIX
peaxknuii METOJI0M AJIEKTPOHHOTO OallaHca.

CBoiicTBa MPOCTHIX BEIIECTB - METAINIOB M HEMETAJUIOB, KUCIIOT U COJIEH B CBETE MPECTaBICHUN 00 OKUCIUTEIHHO-BOCCTAHOBUTENBHBIX MIPOLIECCaX.
IIpeaMeTHBIE Pe3VJILTATHI 00VUEHHSI:

VYyamuiicst JOJKEH ymems:

® CIIOJI30BAaTh NPU XapaKTEPUCTUKE MPEBPAIICHUM BEIIECTB MOHATHS: «PAaCTBOPY», «IIEKTPOIUTHYECKAS IUCCOLHUAIUL», (QIEKTPOIUTHI,
«HEIJICKTPOJIUTHIY), «CTENEHb JIUCCOIMAINNY», «CHIBHBIC OJJICKTPOJIHTHD), «CIa0bIe JJICKTPOIHUTHD), «KATHOHBD», «AHUOHBI), «KHCIOTBD,
«OCHOBAHHUSI», «COINY», HMOHHBIE PEAKIIUN», «HECOJIC00pa3yIoIIe OKCUIBD», «COIE0o0pa3yroIIue OKCUAB), «OCHOBHBIE OKCHABI», «KUCIOTHHIE
OKCHJIBI», «CPEIHHE COJIN», «KHUCIBIC COJIN», «OCHOBHBIC COJIN», «TCHETHYECKUH PSII», «OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIC DPEAKITHI,
«OKHUCIIUTEIIbY, «BOCCTAHOBUTEIDY, «OKHCIICHUEY, «BOCCTAHOBJICHUEY;,

® ONUCHIBATH PACTBOPCHHE KaK (PU3UKO-XHUMHUYECKUH TPOIIECC;

® JUTFOCTPUPOBATH MPUMEPAMU OCHOBHBIC TIOJIOKCHHSI TEOPHH DJIEKTPOJUTHYCCKON JTUCCOIUAINN; TCHETUYECKYI0 B3aMMOCBS3h MEXITY
BEIECTBaMH (ITPOCTOE BEIIECTBO — OKCHUJT — THAPOKCH — COJIb);

® XapaKTepU30BaTh OOIIME XUMHYECKHE CBONCTBAa KHUCIOTHBIX M OCHOBHBIX OKCHJIOB, KHCJIOT, OCHOBAaHHMA M COJIEH C TMO3UIUH Teopuu
ANEKTPOIIUTUIECKON TUCCOLUAIUH; CYITHOCTh DJICKTPOIUTUYECKON TUCCOIMALMU BEIIECTB ¢ KOBAJECHTHOW MOJSPHOW M MOHHOM XUMHUYECKOU
CBSI3bI0; CYIITHOCTh OKUCIIATEIbHO-BOCCTAHOBUTEIBHBIX PEAKITHH;

® TMPUBOJAUTH MPUMEPHI PEaAKIHiA, TMOATBEPKIAIONINX XUMHUUYECKUE CBOWCTBA KUCIOTHBIX M OCHOBHBIX OKCHJIOB, KHCIIOT, OCHOBAaHUU W COIEH;



CYILIECTBOBAHHUE B3aUMOCBSI3U MEK/y OCHOBHBIMH KJIACCAMHU HEOPTAHMUECKUX BEIIECTB;

KJIacCU(UIUPOBATh XUMUYECKUE PEAKIIUU M0 «M3MEHEHUIO CTENeHE OKUCICHHS 3JIEMEHTOB, 00pa3yIoIIX pearupyollre BelecTBay;

COCTaBJIATh YPaBHEHHs SJCKTPOIUTHUECKON UCCOLMALMU KUCJIOT, OCHOBAHMM W COJICH; MOJEKYJISpHBIC, MOJIHbIE U COKpAalICHHbIE HOHHBIC
YpaBHEHUS PEaKUUi C y4acTHEM OHJIEKTPOJIUTOB; YPaBHEHUS OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUN, UCHOIB3YS METOJ SJIEKTPOHHOIO
OanaHca; ypaBHEHHUS PEaKIHi{, COOTBETCTBYIOIIUX MOCIEAOBATEIHHOCTH («IICTIOYKE») IMPEBPAIICHUN HEOPTraHMYECKHX BEIIECTB Pa3IMYHBIX
KJIACCOB;

OMPEIEIATh OKUCIUTENb U BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBJICHUE B OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIMSIX;

YCTaHABIIMBATh MPUYUHHO-CJICJICTBEHHBIE CBA3H: KJIACC BEIECTBA — XUMHUYECKUE CBOMCTBA BELIECTBA;

HaO0JI0/1aTh M OMUCHIBATH PEAKIIUU MEKY MICKTPOIIUTAMH C IIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO WIIM POJTHOTO) SI3bIKA U SI3bIKA XUMUU;
MIPOBOJIUTDH OMBITHI, TOJATBEPKAAOITUE XUMUYECKHUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX BEIIECTB.

MeTanpeuMeTHme pe3yJbTaThbl oﬁyqe}mﬂ

VYyamuiicst JOJKEH ymems:

JieN1aTh MOMETKHU, BBIITUCKHU, IUTHPOBAHUE TEKCTA;

COCTABJISATh JIOKJIA;

COCTaBJISATh HA OCHOBE TEKCTa rpaduku, B TOM uucie ¢ npuMeHeHueM cpeacts UKT;

BJIaJIETh TAKUM BUJIOM MU3JI0’KEHHSI TEKCTa, KaK pacCyKACHUE;

UCIOJb30BaTh TAKOH BHJ MBICICHHOTO (UI€AIbHOI0) MOJEIUPOBAaHMs, KaK 3HAKOBOE MOJEIMpPOBaHME (HAa INpUMEpPEe ypaBHEHMHM peakuuil
JMCCOLIMAIIUK, HMOHHBIX YPaBHEHUH peakiuii, oTypeakliuii OKUCICHU-BOCCTAHOBIICHU);

pa3auyaTh KOMIOHEHTHI JOKa3aTeNbCTBA (TE3UC, apryMEHTHI U GOPMY J1I0KA3aTEIbCTBA);

OCYILIECTBIATH NPAMOE MHAYKTUBHOE 1I0KA3aTENbCTBO.

JdeMoncTpanum. VcnbpiTaHue BEeIECTB U UX PAacTBOPOB Ha 3JIEKTPONPOBOJHOCTh. 3aBUCUMOCTh AJIEKTPOMPOBOJIHOCTH YKCYCHOM KHCIOTHI OT

KOHIIEHTpaluu. B3anMoaelicTBre IIMHKA C cepoid, CONSTHOM KucnoTol, xaopuaoM meau (II). 'openue maruus.

JlabopaTopHblie onbIThl. 8. Peakiuu, xapakTepHble JUIsl paCTBOPOB KUCIOT (COJIIHOM WK cepHoil). 9. Peakuuu, xapakTepHble AJi1 pacTBOPOB

menoyen (ruapoxcuioB Hatpus win kanus). 10. IToxydyenue u cBoiicTBa HepacTBOPUMOro OCHOBaHMs, Hanpumep ruapokcuaa meau (II). 11. Peakuun,
XapaKTepHbIE Ul pacTBOPOB coiel (Hampumep, ans xjgopuaa menu (I1)). 12. Peakuuu, xapakrepHble Uiss OCHOBHBIX OKCHUJIOB (Hampumep, AJs OKCHa
Kajblus). 13. Peakiuu, XapakTepHble U KUCIOTHBIX OKCHJIOB (HampuMep, Ul YIIIEKUCIIOro rasa).

IIpakTuyeckas padora Ne 6. CoiicTBa KUCIOT, OCHOBaHUM, OKCUOB M COJIEH.
IIpakTnyeckas padora Ne 7. Pemenue skcriepuMeHTAIbHBIX 3a1ad.

IIpenmerHble pe3yJbTaThl 00y4eHHs



VYyammiics NOJKEH ymems:
e oOpamarbcs ¢ 7a00paTOPHBIM 000PYLOBAaHUEM U HAarpeBaTeIbHbIMU IPUOOPAMHU B COOTBETCTBUHU C NMPaBUIIAMU TEXHUKH O€3011aCHOCTH;
®  BBINOJIHATH POCTEHIINE TPUEMbI 0OpalleHHs] € JJAOOPATOPHBIM 000PYAOBaHUEM: Ja0OPATOPHBIM LITATUBOM, CIIMPTOBKOM;
e HaOII0AATh 32 CBOMCTBAMU BEILECTB U SIBJICHUSAMH, IPOUCXOAAIIUMHU C BEILIECTBAMU;
® OIUCHIBATH XUMUYECKUH SKCIIEPUMEHT C ITOMOIIBIO €CTECTBEHHOIO (PYCCKOTO MM POJHOIO) I3bIKA U SI3bIKa XUMUHU;
e JleN1aTh BBIBOJBI 110 PE3YyJIbTaTaM IIPOBEIEHHOIO dKCIIEPUMEHTA.

MeTaleeL[MeTHLIe pe3yJbTaThbl oﬁyqe}mﬂ

VYyamuiicst JOJKEH ymems:
® OmIpeneNsTh, UCXOI U3 y4eOHO 3a1auu, HEOOXOAUMOCTh HETIOCPEICTBEHHOTO UITU OMOCPEJOBAHHOTO HAOIIOICHUS;
®  CaMOCTOSTEIBHO (POPMUPOBATH MPOTPAMMY IKCIICPUMEHTA.

OOyyarommiicss MOJYYHT BO3MOKHOCTH HAYYHMThCSH:

* OIIMCHIBATH CBOMCTBA TBépIII)IX, KUAKHUX, Fa3006pa3HI>IX BCIICCTB, BbIACIIAA UX CYIICCTBCHHBIC ITPU3HAKH,

* XapaKTEpU30BaTh BEILECTBA II0 COCTAaBY, CTPOEHUIO M CBOWMCTBAM, YCTaHABJIMBATh IPUYMHHO-CICACTBEHHBIE CBS3M MEXIYy JIaHHBIMHU
XapPaKTCPUCTHKAMU BCIICCTBA,

* PaCKpbIBATh CMBICII OCHOBHBIX XUMUYECKUX IOHATHH «@TOM», «MOJIEKYJIa», «XUMUYECKUHI DIEMEHT», «IIPOCTOE BELIECTBOY, «CIOKHOE BEILIECTBOY,
«BAJICHTHOCTBL», UCITI0JIb3Ys 3HAKOBYIO CUCTEMY XMMHHU,

* 1300pakaTh COCTAaB MPOCTEHIINX BELIECTB C IMOMOIIBIO XMMHUYECKMX (DOPMYNT M CYHIHOCTb XUMMYECKHX PEaKUUil ¢ MOMOILIbI0 XUMHUYECKHX
YPaBHEHUH;

* BBIYMCIIATE OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEILIECTB, a TAKXKE MAaCCOBYIO JIOJII0 XMMHUYECKOTO JIEMEHTA B COEIMHEHUAX IS
OILICHKHU UX HpaKTI/IIIGCKOfI 3HAYUMOCTH,

* CpaBHUBATh 110 COCTAaBY OKCH/IbI, OCHOBAHMSI, KUCIIOTHI, COJIN;

° KJ'IaCCI/I(l)I/IHI/IPOBaTI) OKCHJbI 1 OCHOBAaHU 110 CBOI\/’ICTBaM, KHCJIOTBI U COJIK ITO COCTAaBY,

* [10JIb30BaThCA J1a00OPATOPHBIM 000PYIOBAHUEM M XMMUYECKOH MOCYI0H;

® IPOBOAUTH HCCIIOKHBIC XUMHUYCCKUC OIIBITHI U Ha6J'II-OI[€HI/I$I 3a U3MEHEHUSIMH CBOMCTB BCIICCTB B IMPOLECCE UX HpeBpameHHﬁ; CO6J'II-O)IaTI> ImpaBujia
TEeXHUKH 0€30MaCHOCTH MPHU MPOBEIEHUH HAOIIOCHUI U ONBITOB;

* pa3nuy4aTh HKCHEPUMEHTAIbHO KUCIOTHI U MIETOYH, MOJIb3YICh HHANKATOPAMH; OCO3HABAaTh HEOOXOAUMOCTh COOJII0/IeHUsI Mep O€30MacHOCTH MPH
00paIlleHN! C KUCIOTaMH U IET0YaMHu.

* pacKpbIBaTh CMBICH nepuoandeckoro 3akona J[. 1. Menpaeneena;

* ONHCHIBATh U XapaKTEPU30BaATh TAOINYHYIO POPMY MEPHOIUUECKON CUCTEMBI XMMHUECKUX AJIEMEHTOB;

* XapaKTepU30BaTh COCTaB aTOMHBIX AJ€p M paclpeesieHue Yuciia 3JEKTPOHOB IO IEKTPOHHBIM CIIOSIM aTOMOB XHMHUYECKHX 3JIEMEHTOB MaJbIX
MIEPUOJOB NEPHUOJNYECKON CUCTEMBI, a TAKKE KaJIMs U KaJIbLIUs;



* pa3auy4aTh BUJbl XUMUUECKOH CBSI3U: HOHHYIO, KOBAJIEHTHYIO NOJISIPHYIO, KOBAJIEHTHYIO HEMOJSPHYIO U METAJUIMUECKYIO;

* 1300paxkaTh JIEKTPOHHO-UOHHBIE (POPMYJIbI BEIIECTB, 0OPA30BAHHBIX XUMHUUYECKUMHU CBS35IMH Pa3HOI'O BUA;

* BBISIBJISITh 3aBUCHMOCTb CBOMCTB BEIIECTB OT CTPOCHHUS UX KPUCTAUNIMYECKUX PEIIETOK: MOHHBIX, aTOMHBIX, MOJIEKYJIIPHBIX, METAJUIMUECKUX;

* XapaKkTepu30BaTh XMMUYECKHE DJIEMEHThl M HUX COEJUHEHUS Ha OCHOBE IOJOXKEHUS 3JEMEHTOB B IEPHOJMYECKONW cHCTeME U OCOOCHHOCTEH
CTPOEHMS UX aTOMOB;

* XapaKTepU30BaTh HAYYHOE M MHMPOBO33PEHYECKOE 3HAYCHUE IIEPUOAMYECKOTO 3aKOHA M IEPHOAMYECKONM CHCTEMBI XMMHUYECKUX 3JIEMEHTOB
J. 1. MenneneeBa; * 00BbACHATH CYyTh XMMUYECKHUX MPOLIECCOB M UX MPUHIUMUAIBHOE OTIHYHE OT (PU3UYECKHUX;

* Ha3bIBATh IIPU3HAKU U YCIIOBUS IPOTEKAHNUSA XUMUUYECKUX PEAKLINML;

* YCTaHABJIMBATh MPUHAUICKHOCTh XUMHUUECKOW PEaKLUU K ONMpPEaeIEHHOMY THITY MO OJHOMY M3 KIacCU(UKAIMOHHBIX MPHU3HAKOB: 1) 1o yuciny u
COCTaBY MCXOJIHBIX BEILECTB M MPOJYKTOB peakUuu (peakluy COCIUHEHUs, pPa3IoKEeHUs, 3aMEIEeHUs] 1 0OMEeHa); 2) MO BBIIEJIECHUIO WIN HOMVIOIEHHIO
TEIUIOThI (PEAKIMHU 3K30TEPMUUECKHE U SHIAOTEPMHUUECKUE); 3) IO U3MEHEHHUIO CTEIIEHEW OKUCIICHUS XUMHUYECKHUX 3JIEMEHTOB (PEaKIMH OKUCIUTEIbHO-
BOCCTAHOBUTEJIBHBIC); 4) TI0O 0OPAaTUMOCTH Tpoliecca (peakiuu 00paTuMbIe 1 HEOOpATUMEIE);

* COCTaBJIATh YPaBHEHHUs DJJIEKTPOJMTHYECKOW IUCCOLMALMU KHCIIOT, LIEJIOYEH, COJICH; IOJHBbIE M COKpAUIEHHbIE MOHHBIE YPAaBHEHHS DPEaKLHU
o0MeHa; ypaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIINI;

* IPOTHO3UPOBATh MPOAYKTH XUMHUYECKHUX peakiuid 1Mo QopMmyram/Ha3BaHUSIM HMCXOIHBIX BEIIECTB; OINPENENATh HCXOAHBIE BEIIECTBA IIO
(dopMynaM/Ha3BaHUAM NPOTYKTOB pPEaKIUy;

* COCTaBJIATh YPaBHEHHUS PEAKIUI, COOTBETCTBYIOLIUX IOCJIEAOBATEIBHOCTH («IEMOYKE») MPEBPALIECHUI HEOPraHMYECKUX BELIECTB Pa3IUYHbIX
KJIACCOB;

* BBISIBIIATD B IIPOLIECCE IKCIIEPUMEHTA IIPU3HAKH, CBUACTEILCTBYIOIINE O IPOTEKAHUHU XUMHYECKON PEaKIIUH;

* [IPUTOTOBJIATH PACTBOPBI C ONPEAEIEHHON MaCCOBOU J10JIEW paCTBOPEHHOIO BELIECTBA;

* OIIPENIENSTh XapaKTep CPebl BOAHBIX PaCTBOPOB KUCIIOT U LIEJIOYEN IO N3MEHEHNIO OKPACKU MHINKATOPOB;

* IPOBOJIUTH KAUECTBEHHbIE pEaKLH, OATBEPKIAIOIINE HATMUME B BOJHBIX PACTBOPAX BEIIECTB OT/AEIbHBIX HOHOB

* ONpEeAETATh NMPUHAUICKHOCTh HEOPIaHNYECKUX BEIIECTB K OJHOMY M3 M3YYEHHBIX KJIACCOB/TPYIIL: METAJUIbl M HEMETAJUIbl, OKCUIbI, OCHOBAHUS,
KHCIIOTHI, COJIH;

* COCTaBJIATH (hOPMYJIbI BEIIECTB 110 UX Ha3BAHUSM;

* ONPENIENATh BAJIGHTHOCTD U CTETIEHb OKUCIIEHUS JIEMEHTOB B BEILIECTBAX;

* COCTaBJIATH (POPMYJIbI HEOPraHMUYECKUX COETMHEHMI 10 BaJIEHTHOCTSIM M CTENEHSIM OKMCJIEHHUS JIEMEHTOB, a TaKXKe 3apsAaM MOHOB, YKa3aHHBIM B
TabJnIe paCTBOPUMOCTH KUCIIOT, OCHOBAHUM U COJIEH;

* 00BACHATH 3aKOHOMEPHOCTHU N3MEHEHMSI (PU3MUYECKUX U XUMHUECKUX CBOMCTB MPOCTHIX BEIIECTB (METAIJIOB U HEMETAIIJIOB) U MX BBICIINX OKCHJOB,
00pa30BaHHbBIX 3JIEMEHTaMU BTOPOTO U TPETHETO MEPHOIOB;

* Ha3bIBaTh OOIIME XUMUYECKHE CBOMCTBA, XapaKTepHBbIE JUIsl TPYIII OKCHJIOB: KUCIOTHBIX, OCHOBHBIX;

* Ha3bIBaTh OOLIME XUMUYECKHE CBOMCTBA, XapaKTepHbIE ISl KAXKI0T0 U3 KIaCCOB HEOPTAHUYECKUX BEIIECTB: KUCIOT, OCHOBAaHUH, COJIeH;

* IPUBOJIUTH IPUMEPHI PEAKIUH, TOATBEPKAAIOINX XUMUYECKUE CBONCTBA HEOPTAHNYECKUX BEIIECTB: OKCUI0B, KUCJIOT, OCHOBAaHWM U COJIEH;

* ONPEJIENTh BEIIECTBO-OKUCIUTEND U BEIIECTBO-BOCCTAHOBUTEINb B OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUSX;



* COCTaBJISITh OKUCIUTEIbHO-BOCCTAHOBUTENBHBIN OaaHC (U1 M3yUYEHHBIX PEAKIINiA) 110 MPEATI0KESHHBIM CXEMaM peaKIluii;

* IPOBOJIUTH JIAOOPATOPHBIE OMBITHI, MOATBEPKAAIOIINE XUMHUUECKHUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX BEILIECTB;
____*TPaMOTHO OOpamIaThCcs C BEMIECTBAMH B ITOBCEIHEBHON KU3HU;

* 0CO3HaBaTh HEOOXOAMMOCTH COOJIIOICHUS IPABHII HKOJIOTUYECKU OE30M1acCHOTO MOBECHUS B OKPY KaIOIEeH MPUPOTHON cperie;

* IOHUMATh CMBICT U HEOOXOJMMOCTb COOJIIOJICHUS NPEANUCAHIM, PeAaraéMbpiX B HHCTPYKIUAX 110 MCIOJIB30BaHUIO JIEKAPCTB, CPEACTB OBITOBOM
XUMHH U Ap.;

* MCIIOJIB30BaTh MPUOOPETEHHBIE KIIIOUYEBbIe KOMIIETEHTHOCTH TP BBIMOJIHEHUH HCCIIEA0BATEIbCKUX MPOEKTOB 10 M3YYEHHUIO CBOMCTB, CIIOCOOOB
MOJIy4EHUs U paclioO3HABaHUs BEIECTB;

* pa3BUBaTh KOMMYHHMKATHBHYIO KOMIIETEHTHOCTb, UCTIONB3YS CPEACTBA YCTHOM M MHUCbMEHHONW KOMMYHHKALIMU NpU paboTe ¢ TEKCTaMU Yy4eOHHKA U
JIOTIOJIHUTEIBHON JIUTEPATypOH, CIIPAaBOUYHBIMHM TaOJIMLIAaMH, MPOSBISATh TOTOBHOCTh K YBRKCHHIO MHOW TOYKHU 3pPEHMSI NMPH OOCYXKACHUU PE3yIbTaTOB
BBIIIOJTHEHHOU paOOoThI;

* OOBEKTHBHO OILIGHWBATh MH(POPMAIMIO O BEIIECTBAX M XHMHUYECKUX IPOILIECCAaX, KPUTUYECKHM OTHOCUTHCS K IICEBIOHAYYHOW HH(pOpMAaIuH,
He00pOCOBECTHOM peKiiaMe, KacaroIIeCsl UCIIOJIb30BAHUS PA3TUYHBIX BEIIECTB.

* 0CO3HABaTh 3HAYEHHUE TCOPETHUECKUX 3HAHUH /71 MPAKTUUYECKOM 1eATEIbHOCTH YeI0BEKa,

* OTHCHIBATh N3YUYEHHBIE OOBEKTHI KAK CUCTEMBI, IPUMEHSIS JIOTUKY CUCTEMHOTO aHAIIN3a;

* IPUMEHSThH 3HAHUA O 3aKOHOMEPHOCTSIX MEePUOJAUYECKON CUCTEMbl XMMHUECKUX AJIEMEHTOB Ui OOBSICHEHUS M TIPEIBUICHHS CBOMCTB KOHKPETHBIX
BELIECTB;

* pa3BuBaTh WH(MOPMAIMOHHYIO KOMIIETEHTHOCTh MOCPEACTBOM YIiyOJeHHs 3HAHMNW 00 MCTOPUU CTAHOBJICHHS XMMHYECKON HayKu, €€ OCHOBHBIX
MOHATHM, IEPUOANYECKOT0 3aKOHA KaK OJIHOTO M3 BAXKHEUIITNX 3aKOHOB IIPUPO/IBI, & TAKKE O COBPEMEHHBIX JIOCTHXKEHUSX HAYKU M TEXHUKHU.

* COCTaBJIATH MOJIEKYJISIPHBIE U [TOJIHBIE HIOHHBIE YPABHEHUS 110 COKPALEHHBIM HOHHBIM YPaBHEHUSIM;

* IPUBOAUTH IPUMEPBI PEAKIUH, TOATBEPKAAIOIINX CYIIIECTBOBAHNE B3aUMOCBSI3H MEX/1y OCHOBHBIMHU KJIaCCAMHM HEOPraHUYECKHUX BELIECTB;

* IPOTHO3UPOBATh PE3YIbTAThl BO3AEHCTBUS pa3IMUHbIX ()aKTOPOB HA U3MEHEHHE CKOPOCTH XUMHUYECKOM peakiuu;

* IPOTHO3UPOBATh PE3ybTAaThl BO3JICHCTBUS PA3TUUHBIX (PAKTOPOB HA CMEIIEHNE XMMHYECKOTO PABHOBECHS.

* IPOTHO3UPOBATh XUMUYECKUE CBOWCTBA BELIECTB HA OCHOBE UX COCTaBa M CTPOEHUS;

* IPOTHO3UPOBATh CMOCOOHOCTh BEIIECTBA MPOSBIATH OKUCIUTENIbHBIE WM BOCCTAHOBUTENBHBIE CBOMCTBA € Y4ETOM CTENEHEW OKHCIECHUs
AJIEMEHTOB, BXO/SIIUX B €0 COCTaB;

* BBISIBIIATD CYLIECTBOBAHME FEHETUUECKOM B3aUMOCBSI3U MEXK]y BEILIECTBAMU B PSly: POCTOE BEIIECTBO — OKCHUJL — I'MIPOKCHUJL — COJIb;

* OPraHU30BbIBATh, IPOBOAUTH YUEHUUYECKUE MPOEKTHI 110 UCCIEA0BAHUIO CBOIMCTB BEILIECTB, MMEIOIINX BaXXHOE MPAKTUYECKOE 3HAUEHUE.



COJAEPKAHUE YYEBHOI'O ITPEJIMETA
9 KJIACC

BBenenue. O0masi XapakTepuCcTHKA XMMHYECKHUX JIEMEHTOB M XUMUYecKuX peakuuii. [lepuoanyecknii 3axkon u Ilepuoanyeckasi cucrema
xumunuyeckux 3jemenToB /I. M. MenaeneeBa (10 4)

XapakTepucTuKa 3JIeMEeHTa N0 ero nojoxkeHuro B Ilepuonnueckoii cucreme xumuyeckux snemMeHToB [[. . MenneneeBa. CBolcTBa OKCUIOB, KHUCIIOT,
OCHOBAaHMM M COJEM B CBETE TEOPUHU DIIEKTPOIMTHUYECKOM IHCCOLMALMA W OKHUCIEHHUSA-BOCCTAHOBIEHUA. lIoHATHME O NEepexOogHBIX 3IJIEMEHTAX.
AmdorepHocts. ['eHernueckuil psa nepexoaHoro snementa. Ilepuonmueckuit 3akoH u Ilepmommueckas cuctemMa Xumuueckux snemeHtoB JI. H.
MenpneneeBa. XuMuueckass OpraHu3anus )KUBOM M HEKUBOW NMPUPOJABI. XMMHUUYECKHIM COCTAB Spa, MAHTUU M 36MHOW KOpPBI. XMMHUYECKHE DIEMEHTHI B
KJIETKaX JKMBBIX OPraHW3MOB. Makpo- U MUKpoasieMeHTbl. O000IIeHe CBEJeHUI 0 XMMHUYECKHX peakuusax. Kinaccupukanus XuMUUECKUX peakuui 1o
Pa3IMYHBIM MPHU3HAKAM: «YHCIO M COCTAaB PEAardpyrolrx M 00pa3yIoUINXCcsl BEIIECTBY, «TEIUIOBOH APPEKT», «HANpaBICHUE», «A3MEHEHHUE CTEICH el
OKHCJICHHS 3JIEMEHTOB, 00pa3yIOIIUX pearupyronue BeuecTay, «pasa», «MCHoIb30BaHNE KaTanu3aropay. [IoHsITHE 0 CKOPOCTH XMMUYECKON PEeaKIUH.
@daxTophl, BIUSIOLIME HA CKOPOCTh XUMUYECKUX peakiuil. Katanuzarops! u karanu3. MTHruGuTopsl. AHTHOKCHIAHTBHI.
JdeMoHcTpanum.
Paznuunsie hopmer tabmunsr [I. M. MenneneeBa. Moaenu atoMoB 35eMeHTOB 1—3-T0 mepuojoB. Mojens CTpOeHHs 3eMHOTro mapa (TIonepevHbIi
paspe3). 3aBHCHUMOCTb CKOPOCTH XMMHUYECKOM pEeaKkIMM OT MPHUPOJbl PEearupyrolMx BeleCTB. 3aBUCUMOCTb CKOPOCTH XUMHMYECKOW peakIuu OT
KOHILEHTPALlMU PEArupyrouuX BELIECTB. 3aBUCHUMOCTb CKOPOCTH XHMHYECKOW peakluu OT IUIOL[aJM CONPUKOCHOBEHMS pPEarupyroliux BeELIECTB
(«xunsAmui cnoi»). 3aBUCUMOCTh CKOPOCTH XMMHUYECKOW PEeakLUu OT TeMIIepaTyphbl pearupyromux BemecTB. [ OMOreHHbI U reTeporeHHbIH KaTalu3bl.
depMeHTaTUBHBIN KaTanu3. IHrubupoBanue.
JlaGopaTopHbIe ONBITHI.
1. ITomyueHnue rupokcua IMHKA U UCCIIEJOBaHUE €ro cBOMCTB. 2.MonenupoBanue nocrtpoeHus l[lepuonnyeckoil cucTeMbl XMMHUECKUX 3JIEMEHTOB /.
W. MengeneeBa. 3. 3amenieHue xeine3oM Meau B pactBope cyiabdarta meau (II). 4. 3aBUCUMOCTH CKOPOCTHM XHUMHUYECKOW PEaKIMU OT IMPHPOJbI
pearupyromux BeNeCTB Ha IPUMEPE B3aUMOIAEHCTBUS KUCIIOT ¢ METaJNIAMH.
5. 3aBUCHUMOCTb CKOPOCTH XMMHUYECKOW PEaKLUU OT KOHLEHTPALMU PEarupyrolIuX BEUIECTB HA MIPUMEPE B3aUMOACUCTBHS LIMHKA C COJITHOM KHCJIOTON
Pa3INYHON KOHIIEHTPALNH.
6. 3aBUCHUMOCTb CKOPOCTH XMMHMYECKON PEAKIMM OT IJIOLIAAW CONMPUKOCHOBEHMS pEarvpyrolux BeIEecTB. 7. MOJEINpPOBAHUE KUIISAIIETO CIOs». 8.
3aBUCUMOCTh CKOPOCTH XMMHMUYECKOH PEaKIMi OT TeMIEepaTypbl pearupyrolIMX BElIEeCTB Ha MpuMmepe B3aumojeicTBus okcuaa menu (II) ¢ pacrBopom
CepHON KMCIIOTHI pa3IMyHON Temmepatypbl. 9. PaznoxeHue mepokcuaa BoAopojaa ¢ momolnpio okcuaa mapranna (IV) u xaranasel. 10. O6HapyxeHue
KaTaja3bl B HEKOTOPBIX MUIIEBHIX MpoaykTax. 11. MHrubuposanue B3auMoIeCTBUS KUCIOT C METAJNIaMU YPOTPOIIMHOM.
IIpenmerHble pe3yJbTaThl 00y4eHHs



VYyamuiics 10J1KeH ymems:

HCIIOJIb30BaTh MPU XapPAaKTEPUCTUKE NPEBPALLCHUM BEUIECTB IMOHATHS: «XMMHYECKAs PEAKLUUsD), «PEAKLUUU COCOUHEHUS», «PEAKLUUU Pa3IOKEHUSI»,
«peakiu 0O0MeHay», «PeaKIMH 3aMEIIECHUSN», «PEaKIHH HEeUTPATU3alNUN»), «IK30TCPMUUYCCKUE PEAKIHI», «IHIOTEPMHUYECKUAE PEAKIIUN», «OOpaTHUMbIe
peaKuum», «HEOOpaTUMBIE pPEaKIUU», «OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIE PEAKIUU», «TOMOICHHBIE PpEaKIHH», «TE€TePOTreHHbIE PEaKIUN»,
«KATAJIATUYECKUE PEAKIUN», «HEKATAIUTUYECKUE PEaKIHUNW», «TeIIoBOH 3(PPEeKT XUMUYECKOW peakIuu», «CKOPOCTh XHUMHUYECKOH peakiuny,
«KaTalIu3aTropy;

XapaKTepU30BaTh XUMHUECKUE AIEMEHThI 1—3-T0 epHOA0B MO UX mojoxeHuio B [lepuonndeckoii cucteme Xxumudeckux 3memeHToB J[. M. Menneneena:
XUMHUYECKUN 3HaK, TOPSAKOBBIA HOMEp, EpUOo, TPYIINa, MOArPYINa, OTHOCUTEIbHAS aTOMHAsl Macca, CTPOCHUE aToMa (3apsij sApa, YUCIO MPOTOHOB U
HEHTPOHOB B sifipe, o0IIee YMCIIO AIEKTPOHOB, PACHPEACICHHE >JIEKTPOHOB 1O 3JEKTPOHHBIM CIIOSIM, TPOCTOE BEIIECTBO, (OpPMYIa, Ha3BaHHWE U THUI
BBICILIETO OKCH/IA U THJIPOKCH/IA, JIETY4ero BOJAOPOJHOrO COeIMHEHUs (/17151 HEMETaJllIOB));

XapaKTepu30BaTh O0IINE XMMUYECKHE CBOMCTBA aM(POTEPHBIX OKCHIOB U THAPOKCUIIOB; IPUBOIUTH IPUMEPHI PEAKLNH, TOATBEP)KIAIOIINX XUMUYECKHE
CBOICTBa aM()OTEPHBIX OKCUAOB U THIPOKCUIOB;

JaBaTh XapaKTCPUCTHKY XUMHYCCKHX PEAKIUN MO YUCITY M COCTAaBY MCXOJHBIX BEIIECTB M MPOIYKTOB PEAKIMH; TEIUIOBOMY 3(D(eKTy; HampaBIeHUIO
MIPOTEKAHUs PEaKLNH; U3MEHEHHUIO CTENIEHEN OKUCIICHUS 3JIEMEHTOB; arperaTHOMY COCTOSIHUIO MCXOAHBIX BELIECTB; YYaCTUIO KaTaau3aTropa;

OOBSICHATH U MPHUBOANUTH MMPUMEPHI BIUSHHUS HEKOTOPHIX (PaKTOPOB (IIPUPOAA pearupyrolux BEHIeCTB, KOHIICHTPALUs BEIIECTB, AaBJICHUE, TEMIIEpaTypa,
KaTajan3aTop, MOBEPXHOCTh COIPUKOCHOBEHUS pearpyrOIIUX BEIIECTB) HA CKOPOCTh XMMHUECKHUX PEaKIIHii;

Ha6JIIOIIaTI> M OIIMCBIBATh YPaBHCHUSA pCaKHI/Iﬁ MCKAY BCIICCTBAMH C IMIOMOIIIBIO €CCTCCTBCHHOI'O (pyCCKOFO N pOIIHOFO) SI3bIKA U A3bIKa XUMUH,
MPOBOAMTH ONBITHI, MOATBEPXKIAIOLINE XUMUYECKUE CBOWCTBA aM(pOTEPHBIX OKCHJIOB M THAPOKCUIOB; 3aBUCIMOCTh CKOPOCTH XUMHYECKON PEaKIMu OT
pa3nuuHbIX (akTOpoB (IpUpOJa pPEarupyrolIMX BEIIECTB, KOHIIGHTpAllMsl BEIIeCTB, JaBlEHHWE, TeMIleparypa, KaTajau3aTop, IOBEPXHOCTh
COIPUKOCHOBEHHUS PEarupyrouux BELECTB).

MetanpeamMeTHblie pe3yabTaTbl 00y4eHH s

Yyamuiics 10JIKeH ymems:

OTIPENENATh 11eJb YIEOHOU AESITEIIbHOCTA C TIOMOIIBI0 YUUTENSI U CaMOCTOATENIbHO, UCKAaTh CPEJICTBA €€ OCYIIECTBIICHHs, paboTas 1Mo IMIiaHy, CBEPSTh
CBOM JICUCTBUA C IIENbI0O M MPU HEOOXOIWMOCTH HCIPABIATH OMIMOKM C TMOMOIIBIO YYUTENs M CAMOCTOATENIhHO,  COCTaBISITh aHHOTAIIUIO TEKCTa,
CO3/71aBaTh MOJIEIH C BBIJICJIEHUEM CYIIECTBEHHBIX XapaKTEPUCTHK OOBEKTa M MPEACTABICHHEM WX B MPOCTPAHCTBEHHO-TpadUUYECKON MM 3HAKOBO-
CUMBOJIMYECKO (hopme; OmpeaensaTh BUIbI KilacCU(UKAINU (€CTECTBEHHYIO U HICKYCCTBEHHYIO); OCYIIECTBIISITH MPSAMOE JeAYKTUBHOE JI0Ka3aTeIbCTBO.
Tema 1. Metasiabl (14 4)

[Tonoxenune meramioB B Ilepmonmnueckoid cucreme xumuueckux sieMeHToB [[. M. MengeneeBa. Metainmuyeckas KpUCTAUIMYECKas peLIETKA U
MeTaJuTMdecKasi XuMu4eckas cBa3b. O0mue guznueckne cBoiicTBa MeTayioB. CIlaBbl, UX CBOMCTBA M 3HaU€HHWE. XMMUYECKHE CBOMCTBA METAJJIOB KaK
BOCCTAaHOBUTEJICH, a TAK)KE€ B CBETE UX IMOJIOKCHUS B AIEKTPOXUMUUYECKOM PsIIy HampspKeHUM MetaiwioB. Koppo3ust MeTamioB U crmocoObl 60phOBI ¢ HEM.
Mertamnsl B ipupoje. O6mue crnocoObl UX MOTydeHHUS.



O01masi XapakTepUCTHKA IIEeJOYHbIX MeTa/I0B. Metamuibl B ipupoae. O6mmue crnocodsl ux nomyueHus. Ctpoenue atomos. lllenounsie MeTamisl —
MPOCTHIEC BeleCTBa. BakHelne coeqMHEHUs ENOYHbIX METaIOB — OKCHUIbI, TUIPOKCUIIBI U CONU (XJIOpUAbI, KapOOHAThI, CylIb(aThl, HUTPATHI), UX
CBOMCTBA U NPUMEHEHNE B HApOAHOM X03diicTBe. Kanuiibie ynoOpeHus.

O01mas xapakTepucTUKA 3JIEMEHTOB IJIaBHOM noarpynnsl Il rpynnsi.

Crpoenne aromoB. lllenoyHo3eMeNbHBIE METallIbl — MPOCThIE BElleCTBAa. BaxHeilline coeauHEHMs] LIEIOYHO3EMENIbHBIX METANIOB — OKCH[BL,
TUIPOKCHUJIBI M CONU (XIJIOpUAbI, KapOOHAThI, HUTPATHI, Cylb(athl, pocharel), UX CBONCTBA U IPUMEHEHHE B HAPOJHOM XO3SICTBeE.

ANIOMUHMH.

Crpoenue aToMa, puznyecKrue U XUMUYECKHE CBOMCTBA MPOCTOro BemecTBa. CoeIMHEHNS aTlOMUHUS — OKCHUJI U TUJIPOKCU, NX aM(OTEpHBIIN XapakTep.
Baxneiimune conu amomMunus. [Ipyumenenne antoMUHNAS U €ro COSUHEHUN.

Keaeso.

Crpoenne aToma, (pU3NYECKHE U XUMHUYECKUE CBOHCTBA MIPOCTOTO BEIIECTBA. | €HETUYECKHE PSIIBI Fe*? uFe
Baxueiiiune conu xene3a. 3HaUeHHUE Kelle3a U €r0 COSAMHEHUN JUIsl IPUPOAbI U HAPOJHOIO XO35KCTBA.
JeMoHcTpanum.

OOpa3upl MIETOYHBIX U IIEJIOYHO3eMETbHBIX MeTaiioB. OOpasibl cruiaBoB. B3aummopeiicTBue HaTpus, JUTHS U KajblUs ¢ BoAoW. B3aummopeiictBue
HaTpHsl U MarHus ¢ KuciaopoaoM. BzaumopeiictBue metamioB ¢ HeMerauiamu. [lonyuenne ruapokcunos sxenesa (II) u (I0).

JlabGopaTopHble ONBITHI.

12. B3aumopeiicTBue pacTBOPOB KUCIIOT U cosiel ¢ Metaiutamu. 13. O3HakomiieHue ¢ pyaamu kenes3a. 14. OkpaiivBaHue IJIAMEHH COJISIMM ILEIOYHBIX
MetauioB. 15. BzaumonelictBue kanbuus ¢ Bogoil. 16.1lomydenune rugpokcuaa xaiabuus U UcclenoBaHue ero cBoictB. 17. Ilomydyenue ruppokcuia
ATIOMHUHHUS U UCCIIeIOBaHUE ero CBOMCTB. 18. B3aumoneiicTBue xenes3a ¢ constHon kucnotoil. 19. [Tomyuenue ruapokcunos xenesa (1) u (I11) u uzyuenue
UX CBOMCTB.

IIpenmerHsbie pe3yJbTaThl 00y4eHHS

VYyamuiics 0J1KeH ymems:

UCIIOJIb30BaTh IPH XAapaKTEPUCTUKE METAJUIOB M MX COCIMHEHUN IOHATHA: «METAIUIBI», «PSi aKTUBHOCTHM METAIJIOB), <IIIEJIOYHBIE METAIUIBIY,
«ILEJIOYHO3EMENIBHBIE METAJUIbD), HCIOIB30BATh MX IPH XAPAKTEPUCTUKE METAUIOB; JaBaTh XapaKTEPUCTUKY XUMUYECKHX DJIEMEHTOB-METAIJIOB
(LIeIOYHBIX METANIJIOB, MarHus, KaJbIHsl, AIFOMUHUS, XKelle3a) 10 UX MosoxeHuto B [lepuoauueckoii cucreme xumudeckux anemeHToB J1. . Menneneesa
(XMMHYecKkuil 3HaK, MOPSAKOBBIA HOMED, NEPUO/I, TPYIIA, MOATPYIINA, OTHOCUTENIbHAs aTOMHAasi Macca, CTPOCHHE aToMma (3apsij siipa, YUCIo NMPOTOHOB U
HEHTPOHOB B sJpe, 00lIee YUCIIO AIIEKTPOHOB, Paclpe/ieieHue IEKTPOHOB IO 3JEKTPOHHBIM CIIOSM), IPOCTOE BEIIECTBO, (hopMyia, Ha3BaHUE U TUI
BBICIIIETO OKCHJIA ¥ TUJIPOKCHUIA);

Ha3bIBaTh COEAMHEHUS METAJIIOB M COCTABIIATh UX (POPMYIIBI IO HA3BAHUIO;

XapaKTepu30BaTh CTPOCHUE, O0IIHe (PU3NUecKre 1 XMMHUECKHUE CBOMCTBA MPOCTHIX BELIECTB-METAIIOB;

OOBSICHATh 3aBUCHMOCTb CBOWMCTB (WMJIM IMpPEACKA3bIBaTh CBOWCTBA) XMMHUYECKHX 3JIEMEHTOB-METANIOB (PanyC, METaJUIMYECKHE CBOMCTBA 3JIEMEHTOB,
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIE CBOWCTBA JJIEMEHTOB) U 00pa3yeMbIX MMM COEAMHEHUN (KHUCIOTHO-OCHOBHBIE CBOMCTBA BBICIIMX OKCHIOB U
THJIPOKCHUJIOB, OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE CBOMCTBA) OT MosIokeHus B [lepnonnyeckoil cucteme xumuieckux aieMeHToB [l. M. Mennaeneesa;
OIHCHIBATh O0IINE XMMHUYECKHE CBOMCTBA METAJJIOB C MOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MIIM POJHOTO) SI3bIKA U SI3bIKA XUMUU;

+3



COCTABJIAATb MOJIEKYJIIPHBIC YPaBHEHUs PEAKLUUN, XapaKTEPU3YIOIIUX XUMUYECKHE CBOMCTBA METAJIOB U MX COCIUHEHHUM, a TaKKE DIIEKTPOHHBIC
YPaBHEHUS IIPOLIECCOB OKUCIICHUA-BOCCTAHOBIICHHUS,

YPaBHEHUs JJIEKTPOJIUTUYECKON JUCCOLMALMU; MOJIEKYJIIPHBIE, ITOJIHBIE U COKPALCHHBIE HOHHBIE YPABHEHHSI PEAKIUI C Y4aCTUEM JIEKTPOJIUTOB;
YCTAaHABIIMBATh IPUYNHHO-CIEACTBEHHBIE CBSI3U MEXIY CTPOCHMEM aTroOMa, XMMUYECKOW CBA3BIO, THUIIOM KPUCTAJLIMYECKON PEIIETKH METAIJIOB M HX
COeMHEHUH, X 00MMMHU (PU3NIECKUMHU U XUMUYECKIMHU CBOWCTBAMH;

OIMCHIBATh XMMHMYECKHE CBOMCTBA ILEIOYHBIX M INEIOYHO3EMEIBHBIX METAUIOB, a TAK)KE ANIOMHHHA M JKElle3a U UX COCIUHEHUH C IOMOILBIO
€CTECTBEHHOT'O (PyCCKOI0 UM POJIHOTO) A3bIKA U SA3bIKA XUMMUH;

BBINOJIHATE, HAOIIOJaTh U ONUCHIBATh XUMUYECKHH SKCIEPUMEHT 110 Paclio3HaBaHUIO BAKHEUIIMX KaTHOHOB METAJUIOB, I'MJIPOKCUI-HOHOB;
JKCIIEPUMEHTAIIBHO UCCIIEI0BATh CBOMCTBA METAJIJIOB U UX COCAUMHEHUH, pellaTh SKCIIEPUMEHTAIIBHBIE 3a]a41 110 TeMe «MeTalbly;

OIUCHIBATh XUMUUECKUH SKCIIEPUMEHT C IIOMOIBIO0 €CTECTBEHHOT'O (PYCCKOI0 WIIM POJHOIO) A3bIKA U A3bIKA XUMUH;

MIPOBOJIUTH PACUYETHI 0 XUMHUECKUM (POPMYJIaM B YPaBHEHHSIM PEAKIIUN, MPOTEKAIOMINX C yYaCTUEM METAIJIOB U X COSJAMHEHHH.

MertanpeamMeTHble pe3yJabTaThbl 00y4eHus!

Yyamuics X0J1KeH ymems:

paboTaTh MO COCTABICHHOMY IUIaHY, HUCIIOJB3Ysl HApsAy ¢ OCHOBHBIMH U JIOTIOJIHUTENIFHBIC CPEJICTBA (CIPABOYHYIO JIMTEPATYpPY, CIOXKHBIE MPUOOPHI,
cpenctBa MKT); ¢ momomipto yuutenss oTOMparh g pelieHusl y4eOHBbIX 3a7ad HEOOXOAMMbIE CIOBApH, SHUMUKIONEINHU, CIIPABOYHUKHU, dIECKTPOHHbBIE
JICKY;

COIOCTABJIATh U OTOMPATh MHPOPMAIHUIO, MOTYUCHHYIO U3 Pa3IMYHBIX UCTOYHHUKOB (CIOBApH, SHIUKIONEINH, CIPABOYHUKH, SJICKTPOHHBIC AUCKHU, CETh
HHuTtepHer);

MPEJCTaBIATh HH(OPMAIHIO B BUJE TAOJHII, CXEM, OTIOPHOTO KOHCIIEKTa, B TOM YHucIie ¢ mpuMeHeHneM cpeacts UKT;

0(opMIIATH CBOM MBICIM B YCTHOM M NMHUCBMEHHON peYd C y4e€TOM CBOUX YYEOHBIX M JKU3HEHHBIX PEUYEBBIX CUTYyallUd, B TOM YMCJIE C MPUMEHEHHEM
cpeactB UKT;

COCTAaBJIATH PELICH3UIO HA TEKCT;

OCYULIECTBJIATH JOKA3aTeIbCTBO OT POTUBHOTO.

Tema 2. IIpakTukym 1. CBolicTBa MeTaII0B M MX coeguHeHHi (3 1)

1. OcymiecTBiieHHE IIENOYKH XUMUYECKUX MpeBpaiieHuid. 2. [TonyyeHue u cBOMCTBA coeIMHEHNN MEeTAIIOB. 3. Pelenne skcnepuMeHTalbHBIX 3a7a4 Ha
pacro3HaBaHUE U MOJIYy4YEHHUE COCANHEHUN METAJIOB.

IIpenmeTrHble pe3yJibTaThbl 00yUYeHHs

Yyamuiics 10JIKeH ymems:

oOpataThcs ¢ 1a00paTopHBIM 000PYIOBAaHUEM M HArpeBaTeIbHBIMU MPUOOPAMU B COOTBETCTBUU C MPAaBUIIAMH TEXHUKU O€30M1aCHOCTH;

Ha0JI0AaTh 32 CBOMCTBAMU METAJIOB U UX COCMHEHUH U SBJICHUAMH, IPOUCXOIALIMMHU C HUMHU;

OIHCHIBATh XUMUYECKUH 3KCIIEPUMEHT C MOMOIIBIO0 €CTECTBEHHOT'O (PYCCKOTO UM POJHOTIO0) SI3bIKA U A3bIKa XUMUM;

JIeJIaTh BBIBOJIBI 110 PE3YJIbTAaTaM IIPOBEIECHHOIO SKCIIEPUMEHTA.

MeranpeamMeTHsblie pe3yabTaTbl 00y4eHH s



VYyamuiics 10J1KeH ymems:

OIpeNIeIATh, UCXO U3 YUeOHOH 3a1aui, HEOOXOUMOCTb UCIIOIb30BAHUS HAOIIOAEHUS UITH SKCIIEPUMEHTA.

Tema 3. Hemetawanl (25 4)

OOmiast xapakTepuCTHKa HeMeTaJUloB: mojoxeHue B Ilepmonmueckoil cucreme xumuueckux siaemeHToB JI. M. MenneneeBa,0c00EHHOCTH CTPOEHHUs
aTOMOB, 3JIEKTpOOTpULIATeNbHOCTh (D0) KakMmepa «HeMeTauIMuHOCTHY», psaa 0. Kpucramindeckoe CTpO€HHE HEMETAIJIOB — MPOCTHIX BELIECTB.
Amnnorponus. Puznueckue CBOUCTBA HeMETaIII0B. OTHOCUTEIBLHOCTD MOHATHN «METAUD U «HEMETAILII.

Bopopona.llonoxenue Bogopoaa B [lepuonnueckoit cucteme xumuueckux anementoB Jl. . Menneneera. CtpoeHue aroma U MosieKysbl. Ousndeckue u
XMMHMYECKHE CBOMCTBA BOJOPO/IA, €T0 MOIYy4EHUE U IPUMEHEHUE.

Bona.

Crpoenue monekynsl. BogopoaHas xumudeckas cBsizb. Pdusnyeckue CBOMCTBA BOJAbl. AHOMaJIMU CBOMCTB BOAbl. ['mapoduibHble M ruapodoOHbIE
BEIIECTBAa. XMUMHUYECKHE CBOWCTBA BOAbl. KpyroBopor Boubel B mpupone. Bomoouncrka. Aspanust Boabl. BeIToBBIE (QHIBTPBL. MHHEpaIbHBIE BOJBI.
JluctuinnupoBaHHasi BOJA, €€ IOJy4YEHUE U IPUMEHECHHUE.

O0mas xapakTepucTHKA raJoreHoB.

Crpoenune atoMoB. [IpocThle BelecTBa 1 OCHOBHBIE COEJUHEHMS TAJIOI€HOB, UX CBOMCTBA.

Kparkue cBenenus o xmope, Opome, Gprope u ioze. [[ppmeHeHne raioreHoB U UX COSANHEHHI B HAPOTHOM XO3SHCTBE.

Cepa.

CrpoeHue aToMa, aJuIOTpOIUs, CBOMCTBA U IpUMeHeHue pomouueckoil cepsl. Okeuapl cepol (1V) u (VI), ux nonyuenue, cBoiictsa u npuMeHenue. CepHast
KHCJIOTA U €€ COJIM, UX IPUMEHEHHE B HAPOJHOM XO03s1iicTBe. [Ipon3BOICTBO CEPHOM KUCIIOTHI.

A3or.

CrpoeHue aromMa ¥ MOJIEKYJIbI, CBOMCTBA MPOCTOI0 BEIlECTBA. AMMUAK, CTPOEHUE, CBOICTBA, MOdy4YeHre U npuMeHenue. Conu aMMOHUS, X CBOMCTBA U
npumenenue. Okcuast azota (II) u (IV).

A30THas KHCIIOTa, €€ CBOMCTBa M NpuMeHeHue. Hutparsl U HUTPUTHL, mpoOjemMa UX COJEp)KaHUs B CEIbCKOXO3WCTBEHHOM NPONYKUUHU. A30THBIE
ynoopeHus.

dDochop.

Crpoenue aToMa, aJuIOTPOMNHUs, CBOWCTBA 6e0ro U KpacHoro ¢gocdopa, ux npumenenue. OCHOBHbIE coeuHeHMs: okcua Gocdopa (V) u oprodocdopHas
kuciota, pocdarel. DochopHbie yI0OpEHHUS.

Yraepoa.

CrpoeHue aToMa, aloTponusi, cBoiicTBa Moaudukanuii, npumenenue. Oxkcunpl yriaepoaa (I11) u (IV), ux cBoiictBa u npumenenue. KapOoHatsl: KaabIuT,
coJia, MOTalll, UX 3HAYE€HUE B IPUPOJE U KU3HU YEJIOBEKA.

Kpemnuuii.

CrtpoeHue aToma, KpUCTAUNIMYECKUH KpeMHHUH, ero cpoicTBa W mpumeHeHue. Oxcun kpemuus (IV), ero mpupoasie pazHOBHIHOCTH. CHIIHMKATBHI.
3Ha4YeHNE COCMHEHNI KPEMHHUS B )KMBOM M HE)KUBOU mpupoje. IIoHsaTHE 0 CHIIMKAaTHON TPOMBIIUIEHHOCTH.

JdemMoHcTpanuu.



OO0pa31bl raoreHOB — MPOCTHIX BEIIECTB. B3anmoaelicTBUE TalOreHOB C HATPHEM, C aTIOMUHUEM. BrITecHeHNe XJI0poM OpoMa WiIM HoJa U3 PacTBOPOB
ux coneil. B3ammoneiicTBue ceppl ¢ MeTalslaMu, BOJOPOJAOM M KHUCJIOPOJOM. B3ammoneicTBHE KOHIIEHTPUPOBAHHOM a30THOM KHCIOTBHI C MEAbIO.
[Tornomenue yriem pacTBOPEHHBIX BEHIECTB MM ra3oB. BoccranoBienne mMeau u3 ee okcuaa yrieM. OOpasnbl NPUPOIHBIX COSIUHEHUHN XJI0pa, CEpHl,
dbocdopa, yriaepona, kpemaus. OOpasmpl BaXHEHIIMX JISI HAPOJIHOTO XO3SMCTBA CyiIb(})aToB, HUTPATOB, KapOOHATOB, ¢ocdaToB. OOpasubl CTEKJIa,
KEpaMHUKHU, IEMEHTA.

JlaGopaTopHbie ONBITHI.

20. Ilomyuenue u pacroznaBanue Bojgopona. 21. MccnenoBanue moBepXHOCTHOTO HATSKEHUS BOJBL. 22.PacTBOpeHHe nepMaHTraHaTa Kajlds Wi METHOTO
Kymopoca B Boze. 23. I'maparamus o6e3BokenHoro cyibdara meau (II). 24. Msrorosnenue rumcoBoro ormedarka. 25. O3HaAKOMIICHHE C KOJUICKIIUEH
OBITOBBIX (UIbTPOB. 26. O3HAKOMIIEHHME C COCTaBOM MHUHepanbHOW Boabl. 27. KauectBenHas peakiusi Ha ramoreHua-uoHbl. 28. Ilomydenue wu
pacriozHaBanue kucinopona. 29. ['opeHue cepsl Ha Bo3ayxe W B kuciopoje. 30.CBoiicTBa pa30aBiieHHOW CepHOW KUCIOTHL. 31. M3yueHue CBOWCTB
ammuaka. 32. Pacno3naBanue conelr ammonus. 33. CBoiicTBa pa30aBieHHOH a30THOW KuCIOTHL. 34. B3auMmoneiicTBHe KOHIIEHTPUPOBAHHOW a30THOU
KHCIOTHI ¢ Mebio. 35. ['openue gocdopa Ha Bozayxe u B kucinopoae. 36. PacnosnaBanue docdaros. 37. I'openue yris B kucinopoze. 38. [lomyuenue
YTOJBHOM KHUCJIOTH U u3ydeHue ee cBoMcTB. 39. Ilepexon kapOonaToB B ruapokapOoHaThl.4(. Paznoxenue rugpokapOonata narpus. 41. Ilomyuenue
KPEMHEBOM KHCIOTHI U U3yYCHHE €€ CBOMCTB.

IIpenmeTHble pe3yJibTaThl 00yUYeHHs

Yyamuiics K0J1KeH ymemn:

HCIIOJIB30BaTh MPH XapaKTEPUCTUKE METAUIOB M UX COCAUHEHUHN MOHATHUS: «HEMETAILIbI», «TajJOTCHbI», «aJUIOTPOITHBIC BUAOM3MEHEHHUS, KECTKOCTh
BOJIbI», «BPEMEHHAs )KECTKOCTh BOJBI», «IIOCTOSTHHAS )KECTKOCTh BOJIBI», «OOIIast dKECTKOCTh BOIBI;

JaBaTh XapaKTEPUCTUKY XMMHYCCKHUX 3JIEMCHTOB-HEMETAIUIOB (BOIOpPO/A, TaJOTeHOB, KUCIOPOa, cepbl, a3ora, (ocdopa, yriiepona, KpeMHHUS) 1O MX
nonoxkenuto B Ilepuoamueckoit cucreme xumuudeckux snemeHToB JI. M. MeHneneeBa (XMMHYECKH 3HAK, MOPSIKOBBI HOMEp, MEPUOA, TpyImIa,
MOATPYIIa, OTHOCUTENbHAsI aTOMHAas Macca, CTpOeHHEe aToma (3aps sapa, YUCIO TPOTOHOB M HEUTPOHOB B siApe, OOIIEE YMCIO DIIEKTPOHOB,
pacmpesienieHne 3JIEKTPOHOB MO 3JEKTPOHHBIM CIOSIM), IPOCTOE BEUIECTBO, (hOpMyIna, Ha3BaHME W THUM BBICIIETO OKCHAA W THIpOKcHia, dopmyna H
XapaxkTep JIETy4ero BOJIOPOTHOTO COCIUHEHHUS ),

HA3bIBAaTh COSAMHEHHSI HEMETAIIJIOB U COCTABIIATH UX (POPMYIIBI IO HA3BAHHUIO;

XapaKTEepPU30BaTh CTPOCHUE, 001IHe PU3NUECKUE U XUMUYECKHUE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAJIJIOB;

OOBSICHATH 3aBUCUMOCTh CBOMCTB (MJTU TIPECKa3bIBATh CBOMCTBA) XMMHUECKHUX AJIEMEHTOB-HEMETANIOB (panyc, HEMeTaUIMUeCKre CBOICTBA 2JIEMEHTOB,
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIE CBOWCTBA AJIEMEHTOB) U 00pa3yeMbIX MMM COEAMHEHUN (KHUCIOTHO-OCHOBHBIE CBOMCTBA BBICIIMX OKCHIOB U
THAPOKCHIOB, JIETY4HMX BOJOPOIHBIX COENWHEHUH, OKHCIMTEIHbHO-BOCCTAHOBHUTEIbHBIC CBOWCTBA) OT monoxeHuss B [lepuommueckoit cucreme
xuMu4deckux dyemeHnToB 1. Y. Menaeneena;

OIHCHIBATH O0IINE XMMHUYECKHE CBOMCTBA HEMETAIIOB C MMOMOIIBIO0 €CTECTBEHHOTO (PYCCKOTO MITH POJIHOTO) SI3bIKA U S3bIKA XUMUH;

COCTaBJIAATH MOJ'IeKy.]'IflpHI)Ie ypaBHeHI/ISI peaKHHﬁ, xapaKTepmy}omHX XUMHUYCCKUEC CBOﬁCTBa HECMECTAIJIOB U UX COGHHHGHHﬁ, a TaKXe 3J'I€KTPOHHI)I€
ypaBHEHUSI MTPOLIECCOB OKUCICHHUSI-BOCCTAHOBIICHHUS;

ypaBHeHm{ BHGKTpOHI/ITI/IquKOﬁ JUuccouanum, MOJ'IeKy.]'IHpHI)Ie, IIOJIHBIC 1 COKpaHleHHBIe HNOHHBIC ypaBHeHI/ISI peaKumZ C yqaCTHeM BJ'IGKTPOJ'II/ITOB;



YCTaHABIMBATh MPUUYUHHO-CJIEICTBEHHBIE CBSI3M MEXAY CTPOCHHUEM aTOMa, XMMUYECKON CBSI3bI0, TUIIOM KPUCTAJUIMYECKOW PEIIETKH HEMETAUIOB U HX
COEMHEHMH, UX 00IKUMHU (PU3UUYECKUMU U XUMUYECKUMU CBOWCTBAMU;

OIMHCHIBATh XUMHUYECKHE CBOMCTBA BOJOPOJIa, TAIOTEHOB, KUCIOPOIa, cephl, a30Ta, ¢pocdopa, rpaduta, anmasza, KPEMHUS U UX COCTUHEHHUIN C MTOMOIIBIO
€CTECTBEHHOT'O (PYCCKOTO MJIM POJHOTO) SI3bIKA U A3bIKA XUMUMU;

OIMHCHIBATH CIIOCOOBI YCTPaHEHUS )KECTKOCTH BOJIBI U BBITIONHSATH COOTBETCTBYIONIUI M XUMUYECKHI SKCIICPUMEHT;

BBITNIOJIHATh, HAOMIOaTh M OMUCHIBATh XMMHUYECKHUH SKCIIEPUMEHT IO PAaclO3HABAHMIO MOHOB BOJOPOJAa M aMMOHHS, cylbdar-, kapOoHAT-, CHUIIMKAT-,
docdar-, xmopua-, OpoMHI-, HOTUA-UOHOB;

HKCIIEPUMEHTAJILHO UCCIIEIOBATh CBOMCTBA METAJIJIOB U MX COCIMHEHUH, pelIaTh SKCIIEpUMEHTaIbHbIE 3a1aun 1o TeMe «Hemeramibiy;

OMUCHIBATh XUMHUYECKUHN IKCIIEPUMEHT C TTOMOIIBIO €CTECTBEHHOTO (PYCCKOIO MJIU POJHOTO) SI3bIKA U SI3bIKa XUMUU;

MIPOBOJMTH PACUETHI [0 XUMUYECKUM (POpMyJIaM U YPaBHEHHSIM peaklUid, MPOTEKAIOIINX C Y4aCTUEM HEMETAIIIOB U UX COCAMHEHUH.

MeTtanpeameTHblie pe3yabTaTbl 00y4eHHusI

Yyamuiics X0J1KeH ymems:

OpraHU30BBIBATh Y4EOHOE B3aUMOJICUCTBHUE B TPYIIIE (pacpeaessiTh POJIH, TOTOBAPUBATHCS APYT C IPYTOM H T. 11.);

MpPeIBUIETh (MIPOTHO3UPOBATH) MOCIEICTBUS KOJJICKTUBHBIX PEIICHUM;

MMOHUMATh MTPUYMHBI CBOETO HEyCIIeXa U HAXOAUTh CIIOCOOBI BHIX0/1a U3 3TON CUTYAIIHH;

B JIMAJIOTE C YYUTENIEM YYHUThCSI BbIpaOaThIBaTh KPUTEPUU OLEHKU M OMPEAEINATh CTENEHb YCHEIIHOCTH BBINOJHEHUS! CBOeH paboThl M paboOThl BCEX,
HCXO/ISl U3 UMEIOIIUXCSl KPUTEPHUEB, COBEPIIIEHCTBOBATh KPUTEPUU OIIEHKH U MOJIH30BATHCS UMH B XOJ€ OLIEHKH M CAMOOIIEHKH;

OTCTauBaTh CBOIO TOUKY 3PEHUs, apTyMEHTHUPYS €€;

MOATBEPKIaTh ApTyMEHTHI (pakTamu;

KPUTUYHO OTHOCUTHCS K CBOEMY MHEHHIO;

CIIyIIaTh APYTUX, MBITAThCS MPUHUMATH PYTYIO TOUKY 3pEHHS, OBITh TOTOBBIM U3MEHHUTH CBOIO TOUKY 3PEHUS;

COCTaBJISITH pedepar 1o onpeaeneHHoun Gpopme;

OCYUIECTBJISATh KOCBEHHOE Pa3JeIUTEIbHOE JOKA3aTENbCTBO.

Tema 4. [IpakTukym 2. CBoiicTBa coeqnHeHuii HeMeTa10B (3 q)l

1. Pemienne skcnepuMeHTaNbHBIX 33/1a4 10 TeMe «[loarpynna ramorenosy. 2. Pemienne skcnepuMeHTalIbHbIX 3a7a4 o TeMe «lloarpynma kuciaoponay. 3.
Pemenue skcnepuMenTtanbHbix 3amad no teme «lloarpymma azorta». 4. PemieHue skcrnepuMeHTanbHBIX 3adad no teme «lloarpymma yriepoma». S.
[Tonyuenue, cobnpanue 1 pacrio3HaBaHUE ra30B.

IIpeameTHbIe pe3yabTaThl 00y4eHHUS

VYyamuiics 10J15KeH ymems:

oOparathcs ¢ 1abOpaTOpHBIM 00OPYIOBAHUEM M HarpeBaTeIbHBIMU MPHOOPaMU B COOTBETCTBUH C MPABUIIAMU TEXHUKH 0€30MacHOCTH;
Ha0II0aTh 32 CBOMCTBAMH HEMETAJIOB U UX COCUHEHUN U SBICHUSIMH, IPOUCXOSAITUMU C HUMU;

OMUCHIBATh XUMHUECKUI SKCIIEPUMEHT C TTOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO MJIM POAHOTO) SA3bIKA U S3bIKA XUMUU;

JIeaTh BBIBOJIBI IO PE3YJIbTaTaM MPOBEIEHHOTO SKCIIEPUMEHTA.



MeTtanpeaMeTHble pe3yJabTAThl 00y4eHusl
VYyamuiicsi 10J1KeH ymems:
OTIPECIISATE, HCXOIS U3 YUeOHOM 3a/1aun, He0OX0IMMOCTh UCIIONB30BaHUs HAOMIOICHUS HITM YKCIICPUMEHTA.

1 IIpu nByxuacoBOM IUIaHUPOBAHUM IIPOBOJISATCS TOJIBKO MpaKTUYecKue padotsl 1,2 u 5.

Tema 5. O600meHne 3HAHUI 110 XUMHUM 32 KYPC OCHOBHOM mKoJbl. [loaroropka

K rocyaapcrBenHoi urorosoii arrecrauuu (C'HA) (10 4)

[Tepuonuueckuii 3akoH u Ilepuoandeckas cucrema xumudeckux 3yemMeHToB J[. 1. MenneneeBa. @usznueckuii CMBICI MOPSAIKOBOTO HOMEpPA JIEMEHTA,
HOMEPOB MEPUO/Ia U TPYyNIbl. 3aKOHOMEPHOCTH M3MEHEHUsSI CBOMCTB AJIEMEHTOB M MX COCJIMHEHHI B MEPUOJAX W TPYIIAX B CBETE IMPEACTABICHUN O
CTPOCHUHU aTOMOB JIEMEHTOB.

3HavYeHUE TMEPUOIUYECKOTO 3aKOHA. BHIBI XMMHYECKUX CBSI3€M M THUIIBI KPUCTAUIMYECKUX PEIIeTOK. B3auMOCBSA3b CTpPOEHUS U CBOWCTB BEIECTB.
Knaccudukanus XuMHUUECKUX peakluid MO Pa3iuyHbIM IMpH3HAKaM (YKCIO M COCTaB PEarupyrolux M 0Opa3yIoUIMXcs BEIIeCTB; HATUYMETPAHULIBI
pasnena (a3; TerioBoil 3P QeKT; M3MEHEHHE CTENCHEH OKHCIICHHS aTOMOB; HCIOJh30BAaHUE KaTaiW3aTopa; HampaBlieHHue TpoTekaHus). CKOpocCTh
XUMHUYECKUX Peakiuid U (hakTophl, BIustonme Ha Hee. OOpaTUMOCTh XMMHYECKUX PEaKIIUi M CIIOCOOBI CMEIIEHUS XUMHUYECKOTO PAaBHOBECHS.

[Ipocteie u cioxkHbIE BemiecTBa. MeTamibl U HeMeTauibl. ['eHeTH4YecKkue psbl MeTaia, HeMeTaula U MmepexoaHoro Metamwia. OKCUIBIM THAPOKCH IbI
(ocHOBaHHMsI, KHCIOTBI, aM(OTEpHbIE THAPOKCHIBI), coidu. MXx cocrtaB, KiaccHpUKaUs W OOIIME XHUMHYECKHE CBOWCTBA B CBETE TEOPHUH
AIEKTPOJIUTUYECKON AUCCOLIUALIIH.

JIN4YHOCTHBIE Pe3yJIbTAThI 00y4YeHUsI

Yyamuncs 10J:KeH:

3HAMb U NOHUMAMBb: OCHOBHBIE MCTOPUYECKHE COOBITHS, CBA3AHHBIC C Pa3BUTUEM XMMHUU U OOIIECTBA; JOCTIKEHMS B 00JIACTH XUMHUU U KYJIbTYpHBIC
Tpaauluu (B YaCTHOCTH, Hay4yHbIe TPAAMIIMHM) CBOEH CTpaHbl; OOIIEMHUPOBHIE IOCTHXKEHHsS B OONACTH XHMHH, OCHOBHBIC MPUHIMIBI M TpaBUia
OTHOIIIEHUS K MIPUPOJIC; OCHOBBI 3J0POBOTO 00pa3a )KU3HH U 37J0pOBbecOEperarnX TEXHOIOTHIA,

MpaBUJIa MOBEACHUS B UPE3BBIYAMHBIX CHUTYAIMSIX, CBSI3aHHBIX C BO3JCHCTBHEM pa3NUYHBIX BEIIECTB; OCHOBHBIC MpaBa M OOS3aHHOCTH TpakJaHUHA (B
TOM YHCJIE€ YYaIIEerocsi), CBSI3aHHbBIE C JINYHOCTHBIM, MPOGECCUOHATBHBIM H )KU3HEHHBIM CAMOOIPEICIICHUEM;

COLIMAJIbHYIO 3HAUMMOCTb U COJIep:KaHue Mpodeccuil, CBSI3aHHBIX C XUMUEH;

UCHBIMBIEAMb . TYBCTBO TOPJOCTH 32 POCCUUCKYIO XUMUYECKYIO HAYKY U YBaXXKEHUE K UCTOPUU €€ PA3BUTHS; YBAXKCHHUE U MPUHITHE TOCTHKEHUN XUMUU
B MUpE; JI000Bb K MPHUPOJIE; YBAKEHHE K OKPYKAIOIIUM (YJalluMCsl, YUUTENSIM, POJUTENSIM U JIp.) — YMETh CIYIIATh U CIBIIIATh MapTHEPa, IPU3HABATh
MPaBO Ka)J0ro Ha COOCTBEHHOE€ MHEHHUE, MPUHUMATh PEHICHUSI C YYETOM MO3UIIUNA BCEX YYACTHUKOB; YYBCTBO MPEKPACHOTO U ICTETHUUECKUX YYBCTB Ha
OCHOBE 3HaKOMCTBa C MUPOM BEILIECTB U MX MPEBPAICHHIT; CAMOYBaKEHUE M SMOIIMOHATHHO-TIOJIOKUTEIFHOE OTHOIIEHHE K cele;

npu3Haeamsp: NEHHOCTH 3/I0POBbHS (CBOETO M IPYTUX JIFOICH ); HEOOXOIUMOCTh CAMOBBIPAXKEHHSI, CAMOpPEATTN3aI[iH, COIIMAILHOTO TTPU3HAHMS;
0CO3Haeamsp: TOTOBHOCTH (WJIM HETOTOBHOCTH) K CAMOCTOSITENFHBIM MOCTYIKAM M JCHCTBHUSIM, OTBETCTBEHHOCTh 33 MX PE3YNbTaThl; TOTOBHOCTH (MU
HETOTOBHOCTB) OTKPBITO BBIPAXKATh U OTCTAMBAThH CBOIO MO3ZHIINIO U KPUTUIHO OTHOCUTHCSI K CBOUM ITOCTYITKaM;

npoaAenaAmy: SKOJIOTHUECKOE CO3HAHHE; JA00pOKENaTeNbHOCTh, JOBEPHE M BHUMATEIBHOCTh K IIOJSM, TOTOBHOCTH K COTPYJHUYECTBY U ApyxOe,
OKa3aHUIO TOMOIIM TeM, KTO B Hell Hyxkaaercs; oOOOUIeHHBbIN, yCTONYMBBIA W M30MpaTeNbHbIM IO3HABaTEeNbHBIM HWHTEpEC, WHHUIMATUBY U



TM0003HATENFHOCTh B M3YYEHHH MHUpA BELIECTB U PEaKIUil; 1elIeyCTPEeMICHHOCTh U HACTOMYUBOCTh B JJOCTH)KEHUH L€JIeH, TOTOBHOCTh K IPEOJIOJICHHIO
TpyAHOCTEHN; yOEXKIEHHOCTh B BO3MOYKHOCTH IO3HAHUS MPUPOJIbI, HEOOXOAUMOCTH Pa3yMHOI'0 HUCIOJb30BaHMS JTOCTHKEHUN HAyKH M TEXHOJOTMH Ui
pa3BHUTHS OOIIECTBA;
ymemp: YCTAaHABIUBATbh CBS3b MEXIY LEIbI0 U3YyYEHUS XMUMUU U TE€M, U1 YEro OHAa OCYILECTBJIAETCS (MOTMBAMH); BBINOJIHATh KOPPUTHUPYIOILYIO
CaMOOLICHKY, 3aKIIOYAIONIYIOCSd B KOHTPOJIE 33 MPOIECCOM M3YYEHHUS XMMHH U BHECEHWH HEOOXOIMMBIX KOPPEKTHBOB, COOTBETCTBYIOIIMX dTamaM U
crioco0aM M3y4eHMs Kypca XHMMHH; BBIIIOJIHATh PETPOCIEKTHUBHYIO CaMOOLICHKY, 3aKIIIOYAIOLIYIOCS B OLIEHKE Ipolecca U pe3ylibTaTa U3ydeHus Kypca
XUMHUU OCHOBHOM ILIKOJIBL, IIOABEACHUU UTOTOB HA OCHOBE COOTHECEHMS LIEJIEU U PE3YJIbTaTOB;
CTPOUTH JKU3HEHHbIE U NPO(PECCHOHAIbHBIE IIIAHBI C YYETOM KOHKPETHBIX COLIMAJIbHO-UCTOPUYECKHUX, MOJUTHUECKUX M SKOHOMHUYECKUX YCIIOBMIA;
0CO3HaBaTh COOCTBEHHBIE IIEHHOCTH U COOTBETCTBHE MX
IIPUHMMAEMBIM B JKM3HHU PEIICHUSM; BECTH JUAJIOI HA OCHOBE PABHOIPABHBIX OTHOIICHUN M B3aWMHOIO YBa)KCHHS; BBIICIATh HPABCTBEHHBIM aCIEKT
MOBE/ICHNUS U COOTHOCUTH IOCTYNKH (CBOM M JPYIHX JIIOJI€H) M COOBITHS C NMPHUHATBIMU 3THYECKMMHM HOpMamH; B Ipeiesiax CBOMX BO3MOXHOCTEH
IIPOTUBOJIEHCTBOBATH ACUCTBUAM U BIMSHUAM, IPEJICTABIIAIOLIMM YTPO3Y KU3HH, 310pPOBbIO U 0€30MaCHOCTH JIMYHOCTH U OOIIECTBA.
I[Inanupyemble pe3yabTaTbl 00y4eHH:

BhInyCKHUK HAy4YHTCH:

* ONMCHIBATh CBOMCTBA TBEPABIX, KHUIKHX, Ta3000pa3HbIX BEUIECTB, BBIACISASA UX CYILIECTBEHHBIE IPU3HAKH;

* XapaKTEpU30BaTh BEILECTBA II0 COCTaBY, CTPOEHUI0O M CBOWCTBAM, YCTaHABJIMBATH IPUYMHHO-CJICACTBEHHBIE CBS3M MEXIY JIaHHBIMHU
XapaKTEPUCTUKAMHU BEILIECTBA;

* PaCKpbIBAaTh CMBICII OCHOBHBIX XUMHUUYECKUX MOHATUHI «aTOM», «MOJIEKYJIa», «XUMHUYECKUN IEMEHT», «IIPOCTOE BEIIECTBOY, «CIOKHOE BEIIECTBOY,
«BAJIEHTHOCTBY, UCIOJIb3YS 3HAKOBYIO CUCTEMY XUMMH;

* 1300pakaTh COCTAaB MPOCTEHIIMX BEUIECTB C IMOMOIIBIO XMMHUYECKHX (DOPMYNT M CYIIHOCTh XUMHYECKHX PEAKIUl C TOMOLIBbI0 XMMHUYECKHX
YPaBHEHUH;

* BBIUNCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAaccChl BEIIECTB, & TAKKE MACCOBYIO JOJIF0 XMMHUYECKOIO JIEMEHTAa B COCTMHEHUAX UL
OLIEHKH UX MPAaKTHYECKOW 3HAYNMOCTH;

* CPaBHMBATh I10 COCTAaBY OKCH/Ibl, OCHOBAHUs, KMCIIOTBI, COJIH;

* KJIacCU(PULIMPOBATh OKCH/IBI U OCHOBAHMS IO CBOWCTBAM, KUCJIOTHI U COJIU 110 COCTAaBY;

* 110J1b30BaTHCSI TAOOPATOPHBIM 00OPYIOBAaHUEM U XMMHUYECKOH TOCY1011;

* IPOBOJINTh HECJIOXKHbBIE XUMHUECKUE ONBITH U HAOIIO/IEHHS 32 U3MEHEHUSIMH CBOMCTB BEIIECTB B IIpoIecce UX MPEeBpalleHHit; co0Ir0AaTh MpaBuia
TEXHHUKHU 0€3011aCHOCTH MPU MIPOBEIEHUN HAOIIOEHHUI U OTIBITOB;

* pa3nuyaTh SKCIEPUMEHTAIBHO KUCIOTHI M MIET0YH, MONb3YsACh MHIAUKATOPAMHU; OCO3HABATH HEOOXOIUMOCTh COOIOIEHUSI Mep OEe30MacCHOCTH MpHU
oOpallleHu! C KUCIIOTaMH U IIeJI0YaMHu.

* pacKphbIBaTh CMBICI Neproanyeckoro 3akoHa J[. 1. Menneneesa;

* ONUCBIBATH U XapaKTEPU30BaTh TAOIUYHYIO (OPMY NEPUOANUECKON CUCTEMbl XUMUYECKHX JIEMEHTOB;

* XapaKTEpU30BaTh COCTaB aTOMHBIX SJEP M PACIpEAEICHUE YHUCIIA JIEKTPOHOB IO IEKTPOHHBIM CIOSAM aTOMOB XMMHYECKHX 3JIEMEHTOB MaJIbIX
MEPUOJIOB NMEPHUOJUUECKON CUCTEMBI, a TAKXKEe Kalus U KaJIbLIUs;



* pa3auy4aTh BUJbl XUMUUECKOH CBSI3U: HOHHYIO, KOBAJIEHTHYIO MOJSPHYIO, KOBAJIEHTHYIO HEMOISAPHYIO U METAJUIMUECKYIO;

* 1300paxkaTh JIEKTPOHHO-UOHHBIE (POPMYJIbI BEIIECTB, 0OPA30BAHHBIX XUMHUUYECKUMHU CBS35IMH Pa3HOI'O BUA;

* BBISIBJISITh 3aBUCHMOCTb CBOMCTB BEIIECTB OT CTPOCHHUS UX KPUCTAUINYECKUX PEIIETOK: HMOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX, METAININYECKHX;

* XapaKkTepu30BaTh XMMUYECKHE DJIEMEHThl M HUX COEJUHEHUS Ha OCHOBE IOJOXKEHUS 3JEMEHTOB B IEPHOJMYECKONW cHCTeME U OCOOCHHOCTEH
CTPOEHMS UX aTOMOB;

* XapaKTEpU30BaTh HAYYHOE M MMPOBO33PEHUYECKOE 3HAYCHHE IEPUOAMYECKOTO 3aKOHA M INEPUOAMYECKON CHCTEMbl XUMHYECKHX DIIEMEHTOB
J. 1. MenneneeBa; * 00BbACHATH CYyTh XMMUYECKHUX MPOLIECCOB M UX MPUHIUMUAIBHOE OTIHYHE OT (PU3UYECKHUX;

* Ha3bIBATh IIPU3HAKU U YCIIOBHS IPOTEKAHMS XUMUYECKHUX PEAKLIM;

* YCTaHABJIMBATh MPUHAUICKHOCTh XUMHUUECKOW PEaKLUU K ONMpPeaeIEHHOMY THITY 0 OJHOMY W3 KJIaCCH(PMKAIMOHHBIX MPU3HAKOB: 1) Mo 4ucoy U
COCTaBY MCXOJIHBIX BEILECTB M MPOJYKTOB peakUuu (peakluy COCIUHEHUs, pPa3IoKEeHUs, 3aMEIEeHUs] 1 0OMEeHa); 2) MO BBIIEJIECHUIO WIN HOMVIOIEHHIO
TEIUIOThI (PEAKIMHU 3K30TEPMUUYECKHE U SHIAOTEPMHUUECKUE); 3) IO U3MEHEHHUIO CTETICHEN OKUCIIEHUS XMMMUYECKUX 3JIEMEHTOB (PEaKIUU OKUCIUTEIbHO-
BOCCTAHOBUTEJIBHBIC); 4) TI0O 0OPAaTUMOCTH Tpoliecca (peakiuu 00paTuMbIe 1 HEOOpATUMEIE);

* COCTaBIIATh YPABHEHHUs DJJIEKTPOJMTHYECKOW IUCCOLMALMU KHUCIIOT, ILIEIOYEH, COJICH; IOJHBIE M COKpAlIEHHbIE MOHHBIE YPaBHEHHUs PEaKIUi
o0MeHa; ypaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIINI;

* IPOTHO3UPOBATh MPOIYKTHl XUMHUYECKHX peakiuid 1mo QopMmynam/Ha3BaHUSIM HMCXOIHBIX BEIIECTB; OINPENENsATh HCXOTHBIC BEIIECTBA I10
(dopMynaM/Ha3BaHUAM NPOTYKTOB pPEaKIUy;

* COCTaBJIATh YPaBHEHHUs PEAKLUl, COOTBETCTBYIOUIMX IOCIEAOBATEIbHOCTH («IIEMOYKE») MPEBPALIECHUII HEOPraHMYECKMX BELIECTB Pa3IUYHbIX
KJIACCOB;

* BBISIBIIATD B IIPOLIECCE IKCIIEPUMEHTA IPU3HAKH, CBUAETEIBCTBYIOIINE O IPOTEKAHUHM XMMUYECKON PEaKIIUH;

* [IPAUTOTOBJIATH PACTBOPBI C ONPEAEIEHHON MACCOBOU J10JIEW PACTBOPEHHOIO BEILIECTBA;

* OIIPENIENSTh XapaKTep CPebl BOAHBIX PaCTBOPOB KUCIIOT U LIEJIOYEN IO N3MEHEHNIO OKPACKU MHINKATOPOB;

* IPOBOJIUTH KAUECTBEHHBIE PEaKy, MOATBEPKAAIOIINE HATUUNE B BOJHBIX PACTBOPAX BEIIECTB OT/AEIbHBIX HOHOB

* OTpeAETATh NMPUHAUICKHOCTh HEOPIaHUYECKUX BEIECTB K OJHOMY M3 M3YUEHHBIX KJIACCOB/TPYIII: METAUIbI U HEMETaJUIbl, OKCH/Ibl, OCHOBaHMS,
KHCIIOTHI, COJIH;

* COCTaBJIATH (hOPMYJIbI BEIIECTB 110 UX Ha3BAHUSM;

* ONPENIENATh BAJIGHTHOCTD U CTETIEHb OKUCIIEHUS JIEMEHTOB B BEILIECTBAX;

* COCTaBJIATH (POPMYJIbI HEOPTaHUUYECKUX COETMHEHUH 10 BAJIGHTHOCTSIM M CTENEHSIM OKHCJICHHUS JIEMEHTOB, a TaKXKe 3apsAaM MOHOB, YKa3aHHBIM B
TabJnIe paCTBOPUMOCTH KUCIIOT, OCHOBAHUM U COJIEH;

* 00BSACHATH 3aKOHOMEPHOCTH U3MEHEHHs (PU3MUECKUX U XUMUYECKUX CBOIMCTB MPOCTHIX BELIECTB (METAJIOB U HEMETAJNIOB) U MX BBICIIMX OKCHJIOB,
00pa30BaHHbBIX 3JIEMEHTaMU BTOPOTO U TPETHETO MEPHOIOB;

* Ha3bIBaTh OOIIME XUMUYECKHE CBOMCTBA, XapaKTepHBbIE JUIsl TPYIII OKCHJIOB: KUCIOTHBIX, OCHOBHBIX;

* Ha3bIBaTh OOLIME XUMUYECKHE CBONCTBA, XapaKTepHbIE IS K100 U3 KIaCCOB HEOPTaHUYECKUX BEILECTB: KUCIOT, OCHOBaHH, coJeit;

* IPUBOJIUTH IPUMEPHI PEAKIUH, TOATBEPKAAIOINX XUMUYECKUE CBONCTBA HEOPTAHNYECKUX BEIIECTB: OKCUI0B, KUCJIOT, OCHOBAaHWM U COJIEH;

* ONPEJIENSTh BEIIECTBO-OKUCIUTEND U BEIIECTBO-BOCCTAHOBUTEINb B OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUSX;



* COCTaBJIATH OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIN OaNaHC (U1 M3YYSHHBIX PEaKIUii) MO MPeUI0KEHHBIM CXeMaM PeaKIIHii;

* IPOBOJIUTH JTAOOPATOPHBIE OMBITHI, ITOATBEPIKIAOIINE XUMHUUECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKUX BEIICCTB;

Boinycknuk noayuum 603mM0MCHOCHIb HAYUUMBCA:

* 2PAMOMHO 0OPAUAMBCSL C BEUECNBAMU 8 NOBCEOHEBHOU JHCUSHU,

* 0CO3HABAMb HEOOXOOUMOCTb COONIOOEHUs NPABUIL IKOJ02UYECKU De30NACH020 NOBEOeHUsl 8 OKPYIcaloujell npupooHoll cpede;

* NOHUMAMb CMBICIL U HEOOXOOUMOCMb COON0OEHUs NPEONUCAHULL, NPeOdlacaemMblX 8 UHCMPYKYUAX NO UCHOIb308AHUIO JIeKAPCME, cpedcms OblmoBoll
Xumuu u op.;

* UCNOIL308AMb NPUOOPEMEHHbIE KIIUEBble KOMNEMEHMHOCMU NPU GbINOJIHEHUU UCCIe008AMENbCKUX NPOEKMO8 NO U3VUEHUIO CBOUCMS, CNOC0008
NOLYYEeHUs U PACNO3HABANHUS BEU4eCNE;

* Pazeueams KOMMYHUKAMUBHYIO KOMNEMEHMHOCMb, UCNOAb3Ysl CPedcmea YCMHOU U NUCLMEHHOU KOMMYHUKayuu npu pabome ¢ MmMeKcmamu
VueOHUKa U OONOTHUMENbHOU TUMEPaAmypoll, CNPABOYHbIMU MAOIUYAMU, NPOAGIAMb COMOBHOCMb K YBANCEHUIO UHOU MOYKU 3PEHUsL NPU 0OCYHCOeHUU
Pe3YIbmamos 6blNOJIHEHHOU pabomvl;

* 00bEKMUBHO OYEHUBAMb UHDOPMAYUIO O Beujecmeax U XUMUYEeCKUX Npoyeccax, KpUmudecku OMHOCUMbCA K NCe8OOHAYUHOU UHGOpMAyuu,
Hed0OpOCO8eCmHOl peKiiame, KACarwelucs UCNONb308aHUS PA3IUYHBIX 8EUieCME.

* 0CO3HABAMb 3HAUEHUE MeOPeMUeCKUX 3HAHUL 015 NPAKMUYECKOU 0esamelbHOCU Yelo8eKd;

* OnuUCLIBaAMb U3YUEHHbIe 00bEKNMbL KAK CUCMEMbL, NPUMEHSIS I0UKY CUCIEMHO20 AHANU3A,

* NPUMEHAMb 3HAHUS O 3AKOHOMEPHOCTAX NEPUOOUYECKOU CUCTEMbL XUMUYECKUX DTIeMEHMO8 OJisl 00bACHEeHUs U NPeOBUOEHUsL CBOUCTE KOHKDEMHbIX
seuyecms;

* pazeueams UHGOPMAYUOHHYIO KOMNEMEHMHOCHb NOCPEOCMEOM YenyOieHus 3HAHUNL 06 UCMopuy CMAHOGIEeHUSI XUMUYECKOU HAYKU, €€ OCHOBHbLIX
NOHAMUU, NEPUOOULECKO20 3AKOHA KAK 0OHO20 U3 BANCHEUUUX 3AKOHO8 NPUPOObI, 4 MAKHCE O COBPEMEHHBIX OOCMUNCEHUAX HAVKU U MEXHUKU.

* COCMABNAMb MONEKYISPHBIE U NOJIHbIE UOHHBLE YPAGHEHUSI NO COKPAWEHHBIM UOHHBIM YPAGHEHUSIM,

* IPUBOOUMb NPUMEPDL PEaKyUll, NOOMBEPHCOAIOUUX CYUIeCMBOBAHUE 83AUMOCEAZU MENHCOY OCHOBHBIMU KIACCAMU HEOP2AHUYECKUX 8elecms;

* IPOCHO3UPOBAMb PE3YTbMANbL 8030EUCMEUS PA3TIUYHBIX PAKMOPO8 HA USMEHEHUE CKOPOCMU XUMUYECKOU PeaKyul,

* IPOCHO3UPOBAMb PE3YIbIMAMbL 8030€UCMEUS PA3IUYHBIX PAKMOPO8 HA CMeUjeHUe XUMUYLEeCKO20 PABHOBECUsL.

* POCHO3UPOBAMb XUMUYECKUE CEOUCMBA BEUeCmE HA OCHOBE UX COCMABA U CIPOEHUSL,

* IPOCHO3UPOBAMb CHOCOOHOCIb BeWecmed NPOAGIAMb OKUCTUMENbHbIe UTU 80CCMAHOBUMENbHbIE CEOUCMBA C YUEMOM CmeneHell OKUCTeHUs
INEMEHMOB, 6X00SUUX 8 €20 COCMAB;

* 8bIAGIAMb CYUECMBOBANUE 2EHEMUYECKOU 83AUMOCEA3U MeHCOY 6eujeCm8am 8 psody: NPOCmoe 8eecmeo — OKCUO — SUOPOKCUO — COlb,

* OP2aHU306bI6AMb, NPOBOOUNDb VUEHUYECKUe NPOEKMbl N0 UCCLEO08AHUIO CEOLICME eULeCME, UMEIOUUX 8ANCHOE NPAKMUYECKOe 3HAUeHUe.



Temamuueckoe niaanupoeanue no xumuu

8 Knacc
Ne | HamMeHoBaHHe TeMbI Bcero yacos
n/n
1. Tema 1.BBeneune 7
2. Tema 2. 12
ATOMBI XUMHUYECKUX DJIEMEHTOB
3. | Tema 3. 8
[IpocTeie BelecTBa
4, | Tema 4. 21
CoennHEeHnI XUMHUYECKUX DJIEMEHTOB
5. | Tema 5. 15
N3menenus, mpoucxoAsiiue ¢ BeecTBamu.
6. | Tema 6. 41
PactBopenue. PactBopsl. CBOICTBA paCTBOPOB AJIEKTPOIUTOB.
HUroro: 105
9 knacc

HauMeHoBaHue TeMbI

KoaunuecTBo yacoB

Tema 1. Beenenue. 061_1_[3.}1 XAapaKTCPUCTHKA XHUMHUUYCCKUX JJICMCHTOB U

xuMuyeckux peakuui. Ilepmogmdeckuii 3akoH u Ilepmoamueckas cucrema 10
XUMHYeCcKHuX 3eMeHToB J[. M. MeHaeneeBa
Tema 2.Metamis 14




Tema 3.IIpaktukym 1 «CBOHCTBA METANIOB M X COCTUHEHUIN 2
Tema 4. Hemetaiminl 25
Tema 5. [Ipaktukym 2 «CBOMCTBa HEMETAJIOB M UX COSTUHEHUI) 3
Tema 6.00001meHne 3HaHUH IO XUMHUHU 32 KypC OCHOBHOM mIKoJibl. [Toaroroska 10
x 'UA.

Peseps 4
HTroro:

68










