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IMosicHuTe/IbHASA 3aNIUCKA
Pabouas mporpamma 1o XMuMHH_COCTaBJIeHA Ha OCHOBE IpuKa3a MuHnmpocsemenus Poccun
ot 18.05.2023 Ne 370 «O06 yrBepxaeHue (henepanbHO 00pa30BaTEIBHON MPOrpaMMbl OCHOBHOTO
obmiero oOpazoBaHMs», B COOTBETCTBHM C (elepalbHBIM TOCYIapCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJIaPTOM OCHOBHOTO 00IIIero 00pa30BaHUsI BTOPOTO MOKOJICHHUS.
Hean:

— (opMupoBaHHE y YUAIIUXCS XUMHUECKOW KapTUHBI MUPaA KaK OPraHUYeCKOH 4acTu ero
LIEJIOCTHOW €CTECTBEHHOHAY4YHOU KapTHHBIL;

3amaun:

— Ppa3BUTHE MMO3HABATEIIPHBIX HHTEPECOB, MHTEIUICKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
y4aluxcs B Mpolecce MU3yYeHUs UMM XMMHUYECKON HayKu M €€ BKJIaJa B COBPEMEHHBIM Hay4dHO-
TEXHUYECKHI IIPOrPeCC;

— (GOpMHpPOBAHHE BAXKHEHUIIMX JIOTHYECKUX ONEpaluii  MbIIUICHUS (aHaW3, CHHTE3,
000011IeHIe, KOHKPETH3alls, CpPaBHEHHWE M JIp.) B MPOIECCE IMO3HAHUS CHUCTEMbI BaKHEHUIIIHMX
MOHSATHUH, 3aKOHOB U TEOPUIM O COCTaBE, CTPOEHUH M CBOMCTBaX XUMHUYECKUX BELIECTB;

— BOCIIUTaHUE YOSKJIEHHOCTH B TOM, YTO MPUMEHEHHUE MOMYyYEeHHBIX 3HAHUM U YMEHUU 1O
XUMHH SIBJISICTCS OOBEKTUBHON HEOOXOAMMOCTBIO I O€30macHOW pabOThl C BEIIECTBAMH U
MaTepuagamu B ObITY U Ha IPOU3BOJICTBE;

— TPOEKTHUPOBAHME U PEATH3ALIUS BHITYCKHUKAMU OCHOBHOH IIKOJIBI JIMYHOM
0o0pa3oBaTeNbHONW  TpPAGKTOpHM: BBIOOp mpoduiast oOydeHHss B CTaplied  IIKOJIE WU
npodeccnoHaTbHOT0 00Pa30BaTENBHOIO YUPEKICHUS;

— OBJIQJICHHE KIIFOYEBLIMU KOMITETCHITUSIMU (y1eOHO-IT03HABATEIILHBIMH,
WH()OPMAMOHHBIMH, IICHHOCTHO-CMBICIIOBBIMU, KOMMYHHUKATUBHBIMHU ).

Ilnanupyembie pe3yJbTATHI OCBOCHUS Y4e0OHOI0 NpeaMeTa

8 kuacce

IIpeaMeTHbIE pe3ybTaThl 00yUeHUsI

Yuawuiicsa oonoicen ymemo:

WCIIOJIH30BATh MPU XAPAKTEPUCTUKE BEIIECTB MOHATHUS: «aTOMY, «MOJIEKYIIa», «XUMHUECKHUI
AIEMEHT», «XMUMHYECKUU 3HaK, WIM CHMBOJD), «BEIIECTBOY», «IIPOCTOE BELIECTBO», «CIOXKHOE
BEIIIECTBO», «CBOMCTBAa  BEIIECTB», «XUMUYECKHE SBICHUS», «DUINYECKUE  SBICHUSY,
«K02((PUIIMEHTBI», «MHIEKCHI», «OTHOCUTENbHASI aTOMHAsI Maccay, «OTHOCUTEIbHAsT MOJIEKYIIspHAas
Maccay, «MaccoBast JI0JIS DJIEMEHTAY;

3Hamb:

MPEAMETHI U3yUYEHHUsI €CTECTBEHHOHAYYHBIX JUCIUIUINH, B TOM YUCJIE XUMUH,

xummuueckne cumBonbl: Al, Ag, C, Ca, Cl, Cu, Fe, H, K, N, Mg, Na, O, P, S, Si, Zn, ux
Ha3BaHUS U MMPOU3HOIICHHE;

KJIAaCCHU(UITUPOBATH BEIIECTBA MO0 COCTABY HA MPOCTHIE U CIIOKHEIE,

pa3iuyarhb:

TeJa ¥ BEIIECTBA; XUMUYECKUN 3JIEMEHT U IIPOCTOE BEIIECTBO;

ONUCHIBATD:

(GOpMBI CYIIIECTBOBAHMSI XHMHUYECKUX AJIEMEHTOB (CBOOOJHBIE aTOMBI, IPOCTHIC BEIIECTBA,
CJIO)KHBIE BEIIECTBA);

tabnuunyto hopmy Ileproanueckoit cHCTEMbl XUMHUYECKUX JIEMEHTOB;

noyioxeHue aemeHta B tabmuie JI. M. MenneneeBa, WCHOMB3YysS TOHATHS «IIEPHOI,
«TpyImay, «riaBHas MOATPYIINay, «1000YHAsI TOATPYIINAy; CBOWCTBA BEIIECTB (TBEPABIX, KHUJIKHX,
ra3000pa3HbIX);

00BbSCHATH



CYLIHOCTh XMMMUYECKUX SBJIEHUH (C TOYKHU 3PEHUS aTOMHO-MOJIEKYJSPHOTO YYEHUsS) U UX
MPUHLMIIUATIBHOE OTINYKE OT (PU3MUECKHX SIBICHUH; XapaKTepu30BaTh: OCHOBHBIE METOIbI
M3YyUYEHHS €CTECTBEHHBIX TUCIHILINH (HaOII01eHIe, SIKCIIEPUMEHT, MOICTMPOBAHNUE);

BEIIECTBO IO €ro XUMHYECKOH (opMyse CcOrjiiacHO IUIaHy: KadeCTBEHHBIH COCTaB, THUII
BellecTBa (MPOCTOE WM CIIOXKHOE), KOJMYECTBEHHBIM COCTaB, OTHOCHUTEIbHAs MOJIEKYJIIpHas
Macca, COOTHOLICHHE Macc 3JIEMEHTOB B BEIIECTBE, MACCOBBIE JOJIHM 3JIEMEHTOB B BellecTBE (s
CJIO’)KHBIX BEIIIECTB);

pPOJIb XUMHUU (TIOJOXKHUTENBHYIO U OTPULIATENIbHYIO) B JKU3HHM YeJIOBEKa, apryMEHTHUPOBATH
CBOE OTHOIICHHE K 3TOH Mpobdiieme;

BBIYHMCJIATH OTHOCUTEIbHYIO MOJEKYISIPHYIO MacCy BelIecCTBa M MAaCCOBYIO JOJIIO
XUMHAYECKOTO 3JIEMEHTa B COCIUHEHHUSX; NMPOBOANUTH HAOIIOJCHHS CBOMCTB BEIECTB W SBJICHUH,
MIPOUCXOASAIINX C BEIIECTBAMM;

co0,1I01aTh NIpaBUja TEXHUKH OE30MacHOCTH TpH  TNPOBEICHUHM HAOMIOJCHUH U
71a00PaTOPHBIX OIBITOB;

HCIIOJIb30BaTh MPU XapaKTEPUCTUKE aTOMOB IOHATHUS: «IIPOTOH», «HEHUTPOH», «3JIEKTPOHY,
«XUMHUYECKHUH AJIEMEHT», «MAaCCOBOE YHCIIO», «A30TOID», «AJEKTPOHHBIN CION», «3HEPreTUUYECKUI
YPOBEHBY, «3JIEMEHTBI-METAIIIIbD?, «3JIEMEHThI-HEMETAILIIbDY;

P  XapaKTEPUCTHKE BEIIECTB IOHATUS «UOHHAs CBSI3b», «HOHB», «KOBAJICHTHAs
HENoJIIpHasi ~ CBSI3b»,  «KOBAJEHTHas  MOJIApHAs  CBS3b»,  «3JEKTPOOTPULIATEIBHOCTHY,
«BAJICHTHOCTBY, «METAJUTNYECKAs CBS3b);

ONKCHIBATh COCTaB U CTPOEHUE AaTOMOB 3JIEMEHTOB C NOPSAKOBBIMU HOMepamu 1—20 B
[Iepuoanueckont cucreme xumuyeckux 3yemMeHToB 1. 1. Meneneena;

COCTaBJISITh CXEMbl PACIpPEENICHUsI JIEKTPOHOB IO 3JEKTPOHHBIM CJIOSIM B AJIEKTPOHHOMU
000JI04KE aTOMOB;

CXeMbl 00pa30BaHUsI Pa3HBIX TUIIOB XHUMHUYECKOW CBSI3M (MOHHOM, KOBAJIECHTHOM,
METaJITUYECKOM );

OOBSACHATh 3aKOHOMEPHOCTH M3MEHEHMSI CBOMCTB XMMHYECKHMX JIEMEHTOB (3apsiioB sAep
aTOMOB, YMCJIa JIEKTPOHOB HA BHEIIHEM JJIEKTPOHHOM CJIO€, YMCIIO 3aIOJHAEMBIX JJIEKTPOHHBIX
CJIOEB, painyC aToMa, 3JIEKTPOOTPULIATENbHOCTh, METAIUIMYECKHE U HEMETAININYECKHE CBOICTBA) B
nepuoJiax u rpymnnax (riaBHbIX nojarpymnmnax) Ilepuoanueckoil cucteMbl XUMHUYECKUX JIeMEHTOB /.
N. MenaeneeBa ¢ TOYKH 3pEHUSI TEOPUH CTPOCHHS aTOMA;

CpPaBHMBAaTh CBOMCTBA aTOMOB XMMMUYECKHX DJIEMEHTOB, HAXOIAIIMXCS B OJHOM IEpUOIE
niny riaBHou noarpymnmne Ilepuogmyeckon cuctemel xuMmudeckux snemeHToB . M. Menneneesa
(3aps1oB A7E€p aTOMOB, YMCIIA YIEKTPOHOB HA BHEIIHEM 3JIEKTPOHHOM CJIO€, YHMCIIO 3aIOJHSAEMBIX
ANEKTPOHHBIX  CJIOEB,  paJuyc  aToMa,  JJIEKTPOOTPHULATENBbHOCTh,  METANIMYECKUE U
HEMEeTaNINYeCKHe CBOMCTBA);

JlaBaTh XapaKTEPUCTUKY XMMHUYECKHX 3JIEMEHTOB M0 MX MmojioxeHuto B [lepmommueckoit
cucreMe xumuyeckux siaemeHToB JI. M. MenneneeBa (XMMHUYECKUI 3HAK, MOPSIKOBBIA HOMED,
Nepuoj, Ipymmna, MOArpyIa, OTHOCUTENbHAs aTOMHas Macca, CTPOCHHE aroMa — 3apsl f]pa,
YHCII0 IPOTOHOB U HEUTPOHOB B sifipe, 00IlIee YUCIIO JIEKTPOHOB, paclpe/ielieHnue 3JIEKTPOHOB 110
AJIEKTPOHHBIM CIIOSIM);

OTIpeNIeNATh THII XMMUYECKOH CBSI3U 10 (pOpMyJie BEIECTBa;

MPUBOJIUTH MPUMEPHI BEIIECTB C Pa3HBIMU TUIIAMH XUMUYECKOU CBS3H;

XapakTepu30BaTh MEXaHH3Mbl 00pa30BaHHs KOBAIEHTHOW CBA3M (OOMEHHBIN), HOHHOMN
CBSI3M, METAJIJIMICCKON CBSI3H,

YCTaHABIIMBATh INPUYUHHO-CIEACTBEHHBIE CBS3M: COCTaB BELIECTBA — THUIl XMMHUYECKON
CBSI3H,

COCTaBJIATH (POPMYIIBI OMHAPHBIX COSIMHEHHUH IO BAJIGHTHOCTH;

HAXOJHUTh BaAJIEGHTHOCTh AJIEMEHTOB 110 (popMyJie OMHAPHOTO COETUHEHUS;

UCIIOJIb30BaTh IPU XAapAaKTEPUCTHKE BEILECTB IOHSITHUSA: «METAJUIB», IUIACTUYHOCTHY,
«TETUJIONPOBOJHOCTEY, <«AJEKTPOINPOBOAHOCTEY», «HEMETAIbI», «AJUIOTPONUS», «aJJIOTPOIHbBIE
BUJIOM3MEHEHUS, WIIM MOAU(DUKALIUN;



OMNUCHIBATh MOJIOKEHUE JIEMEHTOB-METAJUIOB U 3JIEMEHTOB-HEMeTasuioB B Ileproanueckoit
cucteMe xuMuaeckux snemenToB [. . Menneneena;

KJIaccu(UIUpPOBaTh MPOCTHIE BEIIECTBA HA METAJUIBI U HEMETAJLIBI, JJIEMEHTHI,

OTIpeeNATh MPUHAJIEKHOCTh HEOPTAaHUYECKUX BEIIECTB K OJIHOMY U3 U3YYEHHBIX KJIACCOB
— METaJUIbl 1 HEMETAILJIbI;

JTIOKa3bIBaTh OTHOCUTEIBHOCTH JEJICHHUS MPOCTHIX BEIIECTB HA METAJIbI U HEMETAILIIBL;

XapakTepu3oBaTh 00mMe (PU3UYECKHE CBOWCTBA METAIOB, YCTaHABIWBATh MPHUYMHHO-
CIIEJICTBEHHBIC CBSI3U MEXAY CTPOSCHHEM aTOMa M XMMHUYECKOH CBSI3bI0 B MPOCTBHIX BEIIECTBAX —
MeTaJljlaX U HEMETAJUIAX;

00BSACHATH MHOTOOOpa3He MPOCTHIX BEHIECTB TAKUM (DAKTOPOM, KaK aJUIOTPOIUS;

ONUCHIBAaTh CBOWMCTBA BeEIIECTB (HAa MpUMepax IMPOCTHIX BEIIECTB — METAUIOB U
HEMETAJIJIOB);

coONoaTh MpaBWJa TEXHUKH O€30MacHOCTM TpU  TPOBEICHUHM HAOMIOJACHUH U
71a00PaTOPHBIX OIBITOB;

WCIIOJIH30BATh MPU PEIICHUH PACYETHBIX 3aa4 MOHITHS: «KOJIMYECTBO BEIIECTBAY», «MOJIbY,
«MIOCTOSIHHAsA ABOTapO», «MOJSIpHAs Macca», «MOJSIpPHBIH OOBEM Ta3oB», «HOPMaJIbHbBIE
YCJIOBHS»; TIPOBOJIUTH PACUETHI C UCTIOIB30BAHUEM MOHSATUIN: «KOJUYECTBO BEILIECTBAY, «MOJIPHAS
Maccay, «MOJISIPHBIN 00beM ra30By, «IIOCTOSIHHAs ABOTaIpO»;

WCIIOJIB30BaTh MPU  XAPAKTEPUCTUKE BEIIECTB IMOHATHUSA: «CTEMECHb  OKHUCICHUS,
«BAJIEHTHOCTBY», «OKCHJIBI», «OCHOBAHHUS», «IIECIIOUH», «KAYECTBEHHAs PEaKLUUs», «HUHAUKATOPY,
«KUCJIOTBI», «KHUCJIOPOJICOAECPKAIIUE KHUCIOTB), «OECKHCIOPOIHBIE KHUCIOTBI», «KHUCIOTHAs
cpenay, «IleJoyHas cpeliay, «HehUTpaabHas cpenay, «imkana pH», «comn», «amopdHbIle BElIecTBay,
CKPUCTALTUYECKUE BEIIECTBA», «KPUCTAIUIMYECKAs pEIIETKa», «UOHHAs KPUCTALTMYECKas
pelieTka», «aTOMHas KpUCTATMYEcKas pelIeTKay, «MOJICKYJSpHAs KPUCTALTUYECKas pelieTKay,
«METAITNYECKAsl KPUCTAITUNYECKASL PEIIETKAY», «CMECH;

KJIaCCU(UIIMPOBATh CIIOKHBIE HEOPraHWYECKHE BEIeCTBA IO COCTaBy Ha OKCHUIBI,
OCHOBaHUS, KUCJIOTHI M COJIM; OCHOBAHUS, KMCIOTHI U COJIU IO PAaCTBOPUMOCTH B BOJIE; KUCIIOTHI 110
OCHOBHOCTHU U COACPKAHUIO KUCIOPO/aA;

ONpEAeNATh NPUHAJIEKHOCTh HEOPTAaHUYECKUX BELIECTB K OJIHOMY U3 U3YYEHHBIX KJIAcCOB
(oKcHIBI, TeTy4re BOAOPOIHBIC COCTUHEHUS, OCHOBAHMS, KHCIIOTHI, COJIN) IO (hopMYyIIe;

OMHUCHIBATh CBOWCTBA OTHEIBHBIX TPEJICTABUTENIEH OKCHAOB (Ha TIpUMEPE BOJBI,
YIJIEKUCIIOrO Tra3a, HEeramieHOW W3BEeCTH), JETy4YduX BOJOPOJIHBIX COEIWHEHUN (Ha mpuMepe
XJIOPOBOJIOPOJIa M aMMHaKa), OCHOBaHUM (Ha MpUMEpe TUJIPOKCUOB HATPUS, KA U KaJbIlus),
KHUCIIOT (Ha MpUMepe CepHON KUCIIOThI) U CoJiel (Ha mpuMepe XJI0pHaa HaTpus, KapOoHaTa KaJlbIIus,
docdara kanpus);

ONpEeNIENATh BAICHTHOCTh M CTENIEHb OKUCIIEHHS 3JIEMEHTOB B BEILIECTBAX;

COCTaBJIATh (POPMYJIBI OKCHJIOB, OCHOBAaHUHM, KUCIIOT U COJIEH MO BaJEHTHOCTSIM U CTENEHSAM
OKHCIJICHHUS DJIEMEHTOB, a TAaK)Ke 3apsjaM HOHOB, YKa3aHHBIM B Ta0JHIIE paCTBOPUMOCTH KHUCIOT,
OCHOBAHUH M COJIEH; COCTABISATh HA3BAHUS OKCUOB, OCHOBAaHUH, KUCIIOT U COJIEH;

CpPaBHUBATh BAJICHTHOCTb U CTENEHb OKUCIICHUS;

OKCH/Ibl, OCHOBAaHMsI, KUCIIOTHI M COJIU IO COCTaBY;

UCIIONIb30BaTh TAOIUITY PACTBOPUMOCTH JIJISl ONIPEACTICHUS pACTBOPUMOCTH BEIIECTB;

YCTaHaBIIMBATh TEHETUYECKYIO CBSI3b MEXK/1Y OKCHJIOM U TUAPOKCUIOM U HA000POT;

MPUYUHHO-CJIEACTBEHHBIE CBSI3U MEXIY CTPOCHHMEM aTOMa, XMMHYECKOW CBSI3bIO0 M THUIIOM
KPUCTAJUIMYECKON PEIIETKH XUMUYECKUX COCTMHEHU;

XapaKkTepU30BaTh ATOMHBIE, MOJEKYJISPHbIE, MOHHbIE METAIIMYECKHUE KPUCTAIIMYECKUE
pEIIEeTKH; Cpely pacTBOpa ¢ MOMOIIbIO mKabl pH;

MPUBOAUTH MPUMEPHI BEUIECTB C Pa3HBIMHU THUIIAMU KPUCTAIUNIMUECKON PEIIETKH;

MPOBOJIUTh HAOIIOJEHUSI 32 CBOWCTBAMHU BEIIECTB W SIBICHUSMH, MPOUCXOAIIAMU C
BEILIECTBAMU;

coOnrofaTh npaBuia TEXHUKH O€30MacCHOCTH IpPH TMPOBEACHUU HAOIIOJEHUN U OIBITOB;
HCCIEA0BAaTh CPEy pacTBOpa C MOMOUIBI0 UHIUKATOPOB;
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AKCIIEPUMEHTAIBHO Pa3IuyaTh KUCIOTHI U IIEJI0YH, MOJI3YyACh WHINKATOPAMHU;

HCIIONIb30BAaTh TMPU PEUICHUHM DPACUETHBIX 3a/ad MOHSITHS «MaccoBas JOJs 3JeMEHTa B
BEIIECTBE», «MaccoBas [OJS PAaCTBOPEHHOTO BEIIECTBa», «OO0BEMHAs 0N Ta3000pa3HOro
BELIECTBAY;

IPOBOJUTH PACUYEThl C UCIOIb30BAHUEM MOHIATUN «MaccoBasi JIOJISl 3JIEMEHTA B BEIIECTBEY,
«MaccoBasi 10JIsl PACTBOPEHHOTO BEILIECTBAY, «00bEMHAs JIOJIsl ra3000pa3HOro BEUIECTBAY;

UCTIOJIb30BaTh IPU XapPaKTEPUCTUKE BELIECTB MOHATHUS: «IUCTUIUIALUSLY, <«IIEPETOHKa,
«KpUCTAUTM3ALIUS», «BBIMAPUBAHUE», «(DUIBTPOBAHUE», «BO3TOHKA, WM CYOJIUMaLUs»,
«OTCTAaUBaHHUE», «IEHTPU(DYTUPOBAHHE», «XUMHUYECKAs PEAKLIUA», «XUMHUECKOE YpaBHCHUEY,
«pEaKlUu COCIUHEHHS», «PEAKIUU PA3JIOKEHUS», «PEaKluu OOMEHa», «PeaKluu 3aMEIICHUs»,
«pEaKIMH HEHTpaIn3aluny, <«AK30TEPMHUECKUE PEaKIUN», <(DHIOTEPMHUYECKHE PEaKIH»,
«peaKluu TOpPEHUS», «KaTalau3aTopbl», «(hHepMEHTBI», «0OpaTHUMbIE pEaKIUu», «HEOOpaTHMbIE
peaKkIumn», «KaTaJUTUYECKHE pPEAKLIUN», «HEKATAIUTHYECKUE PpEeaKIUh», «psAl AaKTHUBHOCTU
METAIIJIOBY, «THUAPOIIU3Y;

yCTaHABJIMBATH IPUYUHHO-CIICACTBEHHBIC CBSI3U MEKAY (PU3NIECKUMHU CBOHCTBAMHU BEIIECTB
U CIIOCOOOM pa3/ieTIeHHs] CMECei;

OOBSICHATH 3aKOH COXPAHEHHUS MAacChl BEHIECTB C TOYKH 3PEHHS aTOMHO-MOJICKYJISIPHOTO
yUCHUS;

COCTABIIATh YPaBHEHHsS] XMMHUYECKHX pPEAaKIUH Ha OCHOBE 3aKOHA COXPAHEHHS MacChl
BEIIECTB; ONKCHIBATh PEAKIIMU C TOMOIIBIO0 ECTECTBEHHOTO (PYCCKOTO MM POIHOIO) S3bIKA U S3bIKA
XUMHAH

KJIACCU(UIIUPOBATh XUMHUYECKHE PEAKIMH [0 YHCIYy U COCTaBy HCXOJHBIX BEIIECTB U
MPOAYKTOB PEAKIMU; TEIUIOBOMY J(PQEKTy; HANpPaBICHUIO NPOTEKAHUS PEAKLIUHU; YYIaCTHIO
KaTajan3aTopa;

UCTIOJIB30BaTh TAONUIly PACTBOPUMOCTH JJIsl ONPEACICHHS BO3MOXKHOCTH TPOTEKAHUS
peakuuii oOMeHa; SIEKTPOXMMHUUYECKUW pAN HANpsHKEHHH (aKTUBHOCTH) METAUIOB  JUIA
OTIpeJIeICHUs] BO3MOXKHOCTH TIPOTEKAaHUS PEaKIHMii MEXIY METallaMH W BOJHBIMH PacTBOPaMH
KHCJIOT U COJIEH;

HaOJIOaTh W ONHCHIBATH TPU3HAKA M YCIOBHS TEUCHHUS XUMHUYECKHX pPEaKIui, JenaTh
BBIBOJIbI HA OCHOBAHUH aHAJIM3a HAOIIOACHUN 32 SKCIIEPUMEHTOM;

MIPOBOJIUTH PACUETHI 10 XUMUYECKUM YPaBHEHHSIM Ha HaXO0XJICHUE KOJUYECTBA, MACChI UITH
o0beMa MpPOAYKTa pEaKIMU MO KOJMYECTBY, Macce WIM O0O0beMYy HCXOJHOTO BEIECTBa; C
WCTIOJIB30BAHUEM TTOHSTHUS <«JI0JIs», KOT/Ia MCXOIHOE BEIIECTBO JaHO B BHJE PacTBOpa C 3aaHHON
MaccoBOM J10J1ei paCTBOPEHHOI'O BEILIECTBA WIIHM COJIEPKHUT ONMPEAETICHHYIO JIOJI0 IPUMECEH;

oOpamarbcsi ¢ Ja0OpaTOpPHBIM OOOPYJOBAaHHEM | HarpeBaTeJIbHBIMH TNpUOOpaMHu B
COOTBETCTBHUHM C MPABUIIAMHU TEXHUKH O€30M1aCHOCTH;

BBITIOJIHAITH ~ MPOCTEHIIME TIpHEMBbl  pabOThl C  JaOOpaTOpPHBIM  O0OpPYHAOBAHHUEM:
1a60PaTOPHBIM IITATUBOM; CIIUPTOBKOI;

HaOJIF01aTh 32 CBOMCTBAMH BEIIECTB M SBJICHUSMH, IIPOUCXOISIINMHI C BEIIECTBAMU;

OTHCHIBATH XUMUYECKUHN SKCTIEPUMEHT C TOMOIIBIO €CTECTBEHHOTO (PYCCKOT0 UM POJHOTO)
SI3bIKA | SI3bIKA XUMUH;

JieNaTh BBIBOJIBI IO PE3YJIbTaTaM IPOBEJICHHOTO SKCIIEPUMEHTA;

TOTOBHUTH PACTBOPHI C OIPENEIECHHON MaCCOBOM JI0JIEN pacTBOPEHHOTO BEUIECTBA;

IPUTOTOBUTH PACTBOP U PACCUUTATh MAaCCOBYIO JIOJIFO PACTBOPEHHOT'O B HEM BEILIECTBA;

UCTIOJIB30BaTh TPH XapaKTEPUCTHKE TMPEBPAIICHU BEIIECTB TOHSTHS: «PacTBODPY,
(QNEKTPONUTUYECKAS  JUCCOIUAIUSY, (OQIEKTPOIHUTHDY, «HEDEKTPOIUTHI», «CTETNEHb
TMCCOIIMAITNIY, «CHJIBHBIE OJIIEKTPOJIUTBI», «CIa0ble AJIEKTPOJHTHI), «KATHOHB), «AHHUOHBD,
«KHUCJOTBI», «OCHOBaHUS», «COJH», «HOHHBIE pEaKIUun», «Hecoleo0pa3yrole OKCHIIbI,
«coNeo0pasyrore OKCHIbI», «OCHOBHBIE OKCHIBD), «KHCIOTHBIE OKCHIIBI», «CPEIHUE COIN»,
«KHCIIBIE COJIN», OCHOBHBIE CONU», «TE€HETHYECKHH PSA», «OKHUCIUTEIHHO-BOCCTAHOBHUTEIHHBIC
PEaKIny», KOKUCIHUTENbY, «BOCCTAHOBUTEIbY, KOKUCICHHEY, KBOCCTHOBJIICHUE),

OIKCHIBATh PACTBOPEHUE KaK (PU3NKO-XUMHUECKHUII Ipolecc;
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WUTIOCTPUPOBATh NPUMEPAMU OCHOBHBIE TIOJIOKEHUSI TEOPUU  DIEKTPOJIUTUYECKOU
JUCCOITMAITIY; TEHETHYECKYIO B3aUMOCBSI3h MEXIY BEIIeCTBaMH (MPOCTOE BEIIECTBO — OKCHJI —
TUAPOKCHU]T — COJIb);

XapaKTepU30BaTh 00IHME XUMHYECKHUE CBOMCTBA KUCIOTHBIX U OCHOBHBIX OKCHJIOB, KHCJIOT,
OCHOBaHMM M COJIEM C TO3MIUHA TEOPUU DJIEKTPOIUTUYECKON JUCCOLUMALMU; CYUIHOCTb
3JIEKTPOJIUTAYECKON JUCCOIMAIIMU BEIIECTB C KOBAJCHTHOW MOJISIPHOM M MOHHOM XHMMHYECKOMH
CBA3BI0; CYITHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN;

MPUBOAUTH TMPUMEPHI PEAKIUH, MOATBEPKIAIONINX XUMHYECKHE CBOMCTBA KHCIOTHBIX H
OCHOBHBIX OKCHJIOB, KHUCJIOT, OCHOBAaHHMI M COJICH; CYIIECTBOBAHME B3aMMOCBS3U MEXKIY
OCHOBHBIMH KJIACCAMH HEOPTAaHMYECKUX BEIICCTB;

KIACCU(UIIUPOBATh XUMHYECKHE PEAKIHH TI0 «M3MECHCHUIO CTCTICHEH OKHCIICHUS
3JIEMEHTOB, 00PA3YIOIIUX pPEearupyroIIrie BEIEeCTBAY;

COCTABJISITh YPABHEHUS SJIEKTPOJMTHUUECKON MCCOIMAIMU KHUCIOT, OCHOBAaHUM M COJEH;
MOJICKYJISIPHBIE, TTOJIHBIC ¥ COKPAIICHHBIC HOHHBIC YPABHEHUSI PEAKIIUA C YYaCTHEM AJICKTPOJIUTOB;
YpaBHEHHUS OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUNA, HCIONB3YS METOJ SJIEKTPOHHOTO
OamaHca; ypaBHEHMsI  peakIuii, COOTBETCTBYIOIIMX  IOCJIEI0BATEIbHOCTH  («IIETIOYKE))
MIPEBPAIICHUI HEOPTAaHUYECKUX BEIIECTB PA3TMUYHBIX KJIACCOB;

ONpENeIsATh OKHUCIUTEIh W BOCCTAHOBUTEIb, OKHCJICHHE M BOCCTAHOBIICHHE B
OKHCJIUTEIHbHO-BOCCTAHOBUTEILHBIX PEAKIIMSIX;

yCTaHaBIIMBATh PUYMHHO-CIIEACTBEHHbBIE CBSA3H: KJIACC BEUIECTBA — XMMHUYECKUE CBOMCTBA
BCIIECTBA;

HAOMIO/IaTh U ONHCHIBATh PEAKIMH MEXKAY AJIEKTPOJIMTaMU C MOMOIIbIO €CTECTBEHHOIO
(pycCKOT0O UM POJTHOTO) SI3bIKA U SI3bIKA XUMHH;

MPOBOJIUTH  ONBITHI, TOATBEPKIAIOIINE XHMHYECKHE CBOHMCTBA OCHOBHBIX KJIACCOB
HEOPraHUYECKHUX BEIECTB;

oOpaimatecsi ¢ J1abOpaTOpHBIM OOOpYIOBAaHMEM U HarpeBaTelIbHbIMU MpUOOpamMu B
COOTBETCTBHUH C MPABUIAMH TEXHUKH O€30MaCHOCTH;

BBIMIOJHATh TpOCTeiine mpueMbl oOpalieHus ¢ JabopaTopHbBIM  000pYAOBaHUEM:
J1a00paTOPHBIM IITATUBOM, CITUPTOBKOIA;

HaOII0/1aTh 32 CBOMCTBAMHU BEUIECTB U SBICHUSMU, POUCXOISIIMMU C BEIIECTBAMU;

OMHUCHIBATh XMMHUYECKUHN IKCIIEPUMEHT C TTIOMOIIbIO €CTECTBEHHOTO (PYCCKOTO MJIA POJITHOTO)
SI3BIKA U S3BIKa XUMUM;

JienaTh BBIBOJIBI TIO pe3yJIbTaTaM MPOBEJICHHOTO SKCIIEPUMEHTA.

MertanpeameTHble pe3yJibTaTbl 00y4eHHs

Yyamuiics 10IKEH YMETh!

ONpeAensaTh NpoOJeMbl, T. €. YCTaHaBIMBAaTb HECOOTBETCTBHE MEXKAY JKEIaeMbIM U
JEVCTBUTEIBHBIM;

COCTaBJISITh CJIOXKHBIH IJIaH TEKCTa,

BJIa/IETh TAKUM BUJIOM U3JIOKEHUS TEKCTA, KaK IOBECTBOBAHUE;

0] PyKOBOJICTBOM YUYUTEJIS IPOBOJUTH HEMOCPEACTBEHHOE HAOII0ICHUE;

10J1 PYKOBOJICTBOM YUHTENsI OPOPMIISATh OTUET, BKIIOYAIOLINI onucaHne HaOII0AeHus, ero
PE3yNbTaTOB, BHIBOJIOB;

UCMOJIb30BaTh TAaKOM BHJI MBICIIEHHOTO (MI€aJbHOI0) MOJAEIHPOBAHUSA, KaK 3HAKOBOE
MOJIeTIMpOBaHuE (Ha MpUMepe 3HAKOB XUMUYECKUX JIEMEHTOB, XUMUYECKUX (PopmyI);

UCIIOJIb30BaTh TAaKOW BUJ MaT€pPHAIBHOIO (IIPEIMETHOT0) MOJCIIMPOBAHUS, KaK (PU3NIECKOe
MOJIeTTUpOBaHuE (Ha MpUMEpPE MOJEIUPOBAHHS ATOMOB U MOJIEKYI);

MOJIy4aTh XUMUYECKYI0 HH(POPMAIIUIO U3 Pa3IMYHbIX HCTOYHHUKOB;

olpeneNnaTh OOBbEKT U acleKT aHaJIN3a U CUHTE3a;

OTpeNieNATh KOMIIOHEHThl 00BEKTa B COOTBETCTBUU C aCHIEKTOM aHaJIM3a U CUHTE3a;

OCYIIECTBIISITh KAYECTBEHHOE U KOJIMYECTBEHHOE OMMCAaHUE KOMIIOHEHTOB 00BEKTa;

OIIPEEIATh OTHOLIEHHS 00BEKTa C APYTUMH 00BEKTAMH;
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OTIpeNIeNIATh CYIIECTBEHHBIE IPU3HAKH 00BEKTA;

(bopMyIUpPOBATh TUIIOTE3Y IO PEIICHUIO MPOOIIEM;

COCTABJIATh IUIAH BBIMOJHEHHsST YYEOHOH 3ajadyd, pEUmieHHus MpoOJeM TBOPYECKOTO U
MTOMCKOBOT'O XapaKTepa, BHITIOJHEHUS MPOEKTa COBMECTHO C YUUTEIIEM;

COCTaBJIAITh TE3UCHI TEKCTA;

BJIQ/IETh TAKUM BUJIOM H3JI0KEHUS TEKCTA, KaK OMHMCAHUE;

UCIIOJIb30BaTh TAaKOM BHJI MBICIEHHOTO (MACAJBbHOI0) MOJAEIUPOBAaHUS, KaK 3HAKOBOE
MOJIeTIMpOBaHUE (Ha MPUMEPE COCTABICHUS CXeM 00pa30BaHUs XUMHUECKOM CBSI3N);

MCII0JIb30BaTh TaKOW BUJ MaTEpUAIbHOIO (MIPEAMETHOI0) MOJIEIMPOBAHUS, KaK aHAJIOr0BOE
MOJIETTUPOBAHUE;

UCTIOJIb30BaTh TAKOW BUJ] MAaTEPHAIBHOTO (TIPEAMETHOT0) MOJACTUPOBAHMS, KaK (PU3NIECKOE
MOJIeTTUpOBaHue (Ha MpUMepe MOJIeNIel CTPOSHUS aTOMOB);

OTpeneNiaTh OOBEKThl CPAaBHEHUS M ACIEKT CPAaBHEHHsSI OOBEKTOB; BBINOJHATH HEIOJIHOE
OJIHOJINHEHHOE CpaBHEHHUE; BBIMOIHITH HEMOJIHOE KOMIUIEKCHOE CPaBHEHHE; BBINOJHSTH MOJTHOE
OJIHOJINHEMHOE CPAaBHEHUE;

COCTaBJISITh KOHCIIEKT TEKCTa;

CaMOCTOSITENILHO MCII0JIb30BaTh HETIOCPECTBEHHOE HAOII0OICHUE;

CaMOCTOSITENIbHO  OGOPMIISTH OTYET, BKIIOYAIOIIMN ONMUCaHWe HAOMIOJIEHUs, €ro
pe3yJIbTaTOB, BHIBOJIOB;

BBITMOJHATH MMOJTHOE KOMIUIEKCHOE CPaBHEHHUE;

BBITNOJHATh CPAaBHEHHUE 10 aHAJIOTHH;

COCTaBIISITh HA OCHOBE TE€KCTa TAOMUIIbI, B TOM yHclie ¢ mpuMeHeHuem cpeacts UKT;

101 PYKOBOJICTBOM YUYHUTEJISl IPOBOAUTH OIIOCPEIOBAHHOE HAOIIIO/IEHNUE;

MOJI PYKOBOJCTBOM YYHTENs O(OPMIISTH OTYET, BKIIIOUAIOLIUI OMHMCAHUE SKCIIEPUMEHTA,
€ro pe3y/ibTaToB, BBIBOJIOB;

OCYIIECTBIISITh HMHIYKTHUBHOE 0000mIeHHEe (OT €IMHUYHOTO JOCTOBEPHOrO K 0OIIemMy
BEPOSTHOCTHOMY), T. €. ONpPEAeIATh OOIIUe CYIECTBEHHBIC MPU3HAKU IBYX U 00jiee 0OOBEKTOB U
¢buKcupoBaTh UX B (hopMe MOHATUS WIN CYXKJICHHUS;

OCYIIECTBIISATh JEAyKTUBHOE 0000IIeHHe (MOABECHNE E€AMHUYHOTO JIOCTOBEPHOTO IO/
of111ee 10CTOBEPHOE), T. €. aKTyaJU3UpOBaTh MOHATHUE WM CYKICHHE, U OTOXIECTBIATh C HUM
COOTBETCTBYIOIIME CYLIECTBEHHbIE IPU3HAKU OJJHOTO WM 00Jiee OOBEKTOB;

OTpeNIeNATh acleKT Kiaccu(uKaluy;

OCYIIECTBIIAThH KJIaCCU(PUKAIHUIO;

3HATh U UCIOJBb30BATh PA3IUUHbIe (POPMBI IPEACTABICHUS KIacCU(DUKALIUY,

Ha OCHOBE TEKCTa CXEMBI, B TOM 4HcIIe ¢ NpuMeHeHueM cpencts KT,

CaMOCTOSITENIbHO  O0OPMJIATH  OTYET, BKIIOYAIOIIMN ONUCaHWE HKCIEPUMEHTa, €ro
pE3yJIbTaTOB, BHIBOJIOB;

UCMOJIb30BaTh TAaKOM BHJI MBICIIEHHOTO (MJ€aJbHOI0) MOJAEIMPOBAHUSA, KaK 3HAKOBOE
MOJIETTUpOBaHuE (Ha MpUMepe YpaBHEHUI XUMUYECKUX PEaKIHil);

pa3nn4ath 00bEM U CO/IepIKaHUe MMOHITUH;

pa3ianyaTh POAOBOE U BUJIOBOE MOHSTHS;

OCYILIECTBIIATh POJOBHIOBOE ONPEAEIIEHNE TIOHATUH;

CaMOCTOSITENIbHO MCII0JIb30BaTh ONIOCPEIOBAHHOE HAOIIOACHHUE;

JienaTh MOMETKH, BBIIMCKHU, IUTUPOBAHUE TEKCTA; COCTABIIATH TOKIA;

COCTaBJISITh HA OCHOBE TE€KCTa IpaduKH, B TOM yucie ¢ npuMeHeHuem cpeacts MKT;

BJIAJICTh TaKUM BUJOM H3JIOKEHHMS TEKCTa, KaK PacCyKACHUE; MCIOJIb30BaTh TAKOH BHJ
MBICIIEHHOTO (M/1€aJIbHOTO) MOJENUPOBAaHMs, KaK 3HAKOBOE MOJEIUpOoBaHuE (Ha MpuMepe
yYpaBHEHMH peakIMii TUCCOIMAlliM, HOHHBIX YPaBHEHUH peaklui, MOIypeakuuid OKHCICHMS-
BOCCTAHOBJICHHUS);

pas3nyaTh KOMIIOHEHTHI JJ0Ka3aTelbCcTBa (T€3UC, APTYMEHTHI U (JOPMY J10Ka3aTeNbCTBA);

OCYIIECTBIISITh NPSIMOE MHAYKTUBHOE JI0KA3aTEIbCTBO;



OIpeNeNIATh, HMCXOIs U3 Yy4eOHOH 3amaun, HEO0OXOAMMOCTb HEMNOCPEICTBEHHOTO WU
OIIOCPEI0BAaHHOTO HAOJIIOICHMS,
CaMOCTOSITENIFHO (HOPMHUPOBATH MIPOTPaAMMy IKCIIEPHMEHTA.

9 ki1acc

IIpenmeTHbIe pe3yabTaThl 00y4eHUs

Yyamuics JOJDKEH yMETbh: MCIOJIb30BaTh IIPU XAPAKTEPUCTHUKE IPEBpAIICHUN BELIECTB
MOHATHUA: «XMMHUYECKAsl PEaAKIUA», «PEAKUUU COCIUHEHHUS», «PEAKLHH Pa3JI0KECHUSI», «PEaKIUU
o0OMEHa», «pPEaKIMH 3aMEIICHHS», «PEaKIHH HEUTPAIU3AIUNY», <OK30TCPMHUYCCKHE pPEaAKIIHH,
(QHAOTEPMHUECKUE PEAKIUN», «0OpaTUMbIE PEaKINI», «KHEOOPATUMbIE PEAKIUN», «OKUIUTEIbHO-
BOCCTAHOBUTEJIBHBIE  PEAKIMH», «TOMOTE€HHBIE  PEAKI[MU»,  «TE€TEPOTCHHbIE  PEaAKIUN»,
«KaTaIUTHYECKHE PEaKLUn», «HEKATAIUTUYECKUE PEaKIHH», «TEIUIOBOM 3(PQEeKT XUMHUECKON
PEeaKINN», «CKOPOCTh XUMUYECKON PEAKIIUN», «KaTallu3aTopy;

XapaKTepu30BaTh XHUMHUYECKHE 3JEMEHTbl |—3-TO0 MepuoJ0B MO UX IMOJIOKEHUIO B
[Tepuoanueckoit cucreme xumudeckux osnemMeHtoB J[. WM. MeHneneeBa: XUMHUYECKUM 3HAK,
MOPSIAKOBBIN HOMEp, NEPUOJI, TpyMIa, IOArPYIIa, OTHOCUTEIbHAS aTOMHAsl Macca, CTPOCHHUE aToMa
(3apsin sapa, 4MCIO MPOTOHOB U HEHUTPOHOB B sifipe, 00IIEe YMCIO 3JIEKTPOHOB, paCIpelesIeHHe
AJIEKTPOHOB MO 3JEKTPOHHBIM CIIOSIM, IPOCTOE BEIIECTBO, (opMylia, HA3BaHHE M THUI BBICIIETO
OKCHJIa ¥ TUJIPOKCHU/IA, JIETYUYEro BOJIOPOJHOTO COCTUHECHHUS ([ HEMETAIIIOB));

XapaKTepu30BaTh OOIINE XMMHUECKHUE CBOMCTBA aM(DOTEPHBIX OKCUAOB U THAPOKCHJIOB;

MPUBOJUTH TPUMEPHI PEAKIINI, TOITBEPKIAONINX XUMHUYCCKUE CBOHCTBA aM(OTEPHBIX
OKCHUJIOB Y TUJIPOKCHUJIOB;

JlaBaTh XapaKTEPUCTUKY XUMHUUYECKHX PEAKIMI MO YHMCIY U COCTaBY MCXOJHBIX BEIIECTB U
MPOJAYKTOB pEaKluu; TEIUIoBOMY 3((eKTy; HampaBlIeHUIO MPOTEKAaHUS pPEaKIHH; W3MEHEHHUIO
CTEIIEHEH OKHUCIICHHMS OJJIEMEHTOB; arperaTHOMY COCTOSIHUIO MCXOJHBIX BELIECTB; YYacTHIO
KaTaJlnu3aTopa;

OOBSICHATH U NMPUBOJUTH MIPUMEPHI BIMSHUS HEKOTOPBIX (PAKTOPOB (MPUPOIa pPEearupyrommx
BEILIECTB, KOHIIEHTPAllUsl BEIIECTB, JABJICHHE, TEMIEparypa, KaTalau3arop, IOBEPXHOCTh
COTPUKOCHOBEHHS PEarupyroIINX BEIIeCTB) Ha CKOPOCTh XUMHUECKUX PEAKIIHIA;

HAOMIOIaTh W ONKCHIBATH ypPaBHEHUS pPEaKIUil MEXIy BelleCTBaMU C IOMOIIBIO
€CTECTBEHHOTO (PYCCKOTO HJIM POJIHOTO) SI3bIKA U SI3bIKa XUMUU;

MPOBOAMTH OMBITHI, MOATBEPHKAAIONINE XUMHUYECKHE CBOMCTBa aM(pOTEPHBIX OKCHUIOB U
THAPOKCHUJIOB; 3aBUCUMOCTh CKOPOCTH XUMHUYECKOW PEAKIMU OT PazIM4YHBIX (HaKTOpOB (Tpupoaa
pearupyromux BeLIECTB, KOHLIEHTpalus BEIIEeCTB, JIaBJIEHHWE, TeMIlepaTypa, KaralusaTop,
MMOBEPXHOCTh COMPUKOCHOBEHUS PEAarupyroInux BeIIecTB);

UCIIOJIb30BaTh MPU XAPAKTEPUCTUKE METANIOB U HUX COCIMHEHHMH MOHSATHUS: «METaJIbD»,
«psAl AKTHUBHOCTH METAJUIOBY», «IIEJIOYHBIE METAIUIBDY, «IIEJIOYHO3EMEIIBHBIE METAJUIbI»,
HCII0JIb30BaTh UX MPU XapAKTEPUCTHUKE METAJIIOB;

JIaBaTh XapaKTEPUCTUKY XUMUYECKUX DJIEMEHTOB-METAIOB (IIEJIOYHBIX METANIOB, MarHusl,
Kalbplus, ATIOMUHUS, Kelle3a) MO0 WX TolokeHuio B [leproaudeckoil cucTeMe XUMHYECKHX
anementoB JI. VM. MenneneeBa (XMMHUYECKHIl 3HaK, MOPSAKOBBIA HOMEp, MEpPHOJ, TpyMIa,
MOATPYIINa, OTHOCUTENIbHASI aTOMHAas Macca, CTpOEHUEe aroma (3apsija sijpa, YUCIO MPOTOHOB M
HEHUTPOHOB B sJipe, OO0IIee YMCIO 3JIEKTPOHOB, pacHpeleleHHe 3JIEKTPOHOB IO AJIEKTPOHHBIM
CJIOSIM), TIPOCTOE BEIIECTBO, (popMysia, Ha3BAaHUE U TUI BHICIIETO OKCUJA U THIPOKCH/IA); HA3hIBATh
COEIMHEHHS] METAJUIOB U COCTABIISITh UX (POPMYJIBI [10 HA3BAHUIO;

XapaKTepu30BaTh CTPOCHHE, OO0ImmMe (U3MUECKHe M XUMHUYECKHE CBONCTBA MPOCTHIX
BEIL[ECTB-METAJUIOB;

OOBSCHATH 3aBUCUMOCTb CBOMCTB (WJIM MPEJCKA3hIBATh CBOMCTBA) XUMHUYECKHUX DJIEMEHTOB-
METaIOB (paanyc, METaNINYeCKHEe CBOWCTBA AJIEMEHTOB, OKHUCIMTEIbHO-BOCCTAHOBUTEIbHbIE
CBOMCTBA AJIEMEHTOB) M 00pa3yeMbIX UMHU COCIMHEHHN (KHUCIOTHO-OCHOBHBIE CBOMCTBA BBICIIMX
OKCHUJIOB M THJAPOKCHUJIOB, OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIC CBOMCTBA) OT TMIOJOXXEHUS B
[Tepuoanueckoit cucreme xumuyeckux 3yemMeHToB 1. 1. Menneneena;
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OIKCHIBATH OOIIME XUMUYECKUE CBOMCTBAa METAJIJIOB C TOMOILBIO €CTECTBEHHOTO (PyCCKOTO
WM POJIHOTO) SA3BIKA U SI3bIKAa XUMHUH;

COCTaBJISITh MOJIEKYJISIPHBIE YPABHEHUS peaklui, XapaKTepU3YIOIUX XUMHUECKHIE CBOMCTBA
METAUIOB M HUX COCAUHEHUHM, a TakXKe OJJIEKTPOHHBIC YPABHEHUS MPOLECCOB OKHCICHHUS-
BOCCTAHOBJICHUSI; YPaBHEHMs DJIEKTPOJUTHUYECKON JHUCCOLMALMK; MOJEKYJSpHBIE, IOJHbIE U
COKpAILlCHHbIC HOHHBIE YPaBHEHUS PEAKLMI C y4aCTHEM JIEKTPOIUTOB;

YCTaHABJIMBATh IMPUYUHHO-CIEACTBEHHBIE CBSA3M MEXIy CTPOCHMEM aToOMa, XUMHUYECKOU
CBSI3bIO, THUIIOM KPUCTAJUIMUYECKOM PEIIEeTKH METAIOB M HMX COEAMHEHMH, HUX OO0IHUMHU
(U3HYECKUMHU U XUMUYECKUMU CBOWCTBAMU;

ONUCHIBATh XMMHUYECKHUE CBOMCTBA IIEIOYHBIX M IIEJIOYHO3EMEJbHBIX METAILIOB, a TaKkKe
QIIOMMHMS U JKeJe3a U UX COEIMHEHUH C IIOMOIIBIO €CTECTBEHHOTO (PYCCKOIO MM POJIHOTO) SI3bIKa
U s3bIKa XUMMUH;

BBINOJIHATh, HAONIONATh W ONUCHIBATH XMUMHYECKHH OSKCIIEPUMEHT IO Paclo3HaBAHHIO
BAKHEUILINX KATHOHOB METAJUIOB, THIPOKCU/I- HOHOB;

AKCIIEPUMEHTAJIbHO MCCIEA0BAaTh CBOWCTBA METAJUIOB M HX COEAMHEHUH, pellarh
SKCIEPUMEHTAJIbHBIE 33J1a4M 10 TeMe «MeTably;

ONMCHIBATh XUMUYECKUH KCIIEPUMEHT C IIOMOILBIO €CTECTBEHHOT'O (PYCCKOI0 MJIM POJIHOTO)
SI3bIKA U S13bIKa XUMUH;

IPOBOJUTH PACUETHI M0 XUMHUYECKHM (HOpMYJIaM U YPaBHEHUSM PEaKIIHid, MPOTEKAIONINX C
Y4aCTHEM METAJJIOB U UX COCAUHEHUI;

oOpamatbcsi ¢ Ja0OpaTOpHBIM OOOPYJAOBAaHMEM M HarpeBaTEIbHBIMH MpUOOpaMu B
COOTBETCTBHH C MPABUJIAMU TEXHUKH 0€30MaCHOCTH;

Ha0JII0/1aTh 32 CBOMCTBAMHU METAJUIOB U UX COCIUHEHUM U SIBICHUSMHU, IPOUCXOSAIIUMHU C
HUMU,;

ONMCHIBaTh XUMUYECKUHN SKCIIEPUMEHT C MIOMOILBIO €CTECTBEHHOTO (PYCCKOI0 MJIM POJIHOTO)
SI3bIKA U S13bIKa XUMUH;

JIeJ1aTh BBIBOJIBI 110 pe3yiibTaTaM IIPOBEJEHHOTO SKCIIEPUMEHTA;

MCIIOJIB30BaTh IPHU XapaKTEPUCTHUKE METAUIOB M UX COCAMHEHUU MOHATHS: «HEMETAIUIbDY,
«TAJIOTEHbl», «AJUIOTPOIHbIE BUJOU3MEHEHHUS», <(CGKECTKOCTh BOJBD», «BPEMEHHAas >KECTKOCTh
BOJIBI», «IIOCTOSTHHASI )KECTKOCTh BOJIBI», «OOIIast >KECTKOCTh BOJIBI;

JlaBaTh XapaKTEPUCTUKY XHMMHMUYECKHUX HJIEMEHTOB-HEMETAIOB (BOJOpPOJA, TIaJOTEHOB,
KHCJIOpOAa, cephl, a3oTa, (ocdopa, yriepoja, KpeMHHs) M0 MX MHoJoxeHuto B Ileproanueckoit
cucteMe xummudeckux sneMeHToB JI. M. MeHnneneeBa (XMMHYECKUN 3HAK, MOPSIKOBBIA HOMED,
MepUOJ, TPYIIa, MOATPYIINa, OTHOCUTEIbHAsI aTOMHAs Macca, CTPOCHHE aToMa (3apsn s1pa, YUCIIOo
IIPOTOHOB U HEUTPOHOB B sjipe, 00Illee YHCIO 3JIEKTPOHOB, PACHpPENEICHHUE 3IIEKTPOHOB I10
AJIEKTPOHHBIM ~CIIOSIM), TIPOCTOE BEIIECTBO, (opMyia, Ha3BaHWE M THUI BBICHIETO OKCHJIA
UTHIpOKCHIA, GOopMyJia U XapaKTep JETy4ero BOJOPOIHOTO COEAMHEHNS);

HA3bIBaTh COSAMHEHHSI HEMETAIIJIOB U COCTABISATH UX (POPMYIIBI IO HA3BAHUIO;

XapaKTepu30BaTh CTPOCHME, OO0ImMe (U3MUECKHEe M XUMHUYECKHE CBONCTBA IPOCTHIX
BEIIECTB-HEMETAIIIOB;

OOBSACHATH 3aBUCUMOCTb CBOMCTB (MJIM MPEJCKa3bIBaTh CBOMCTBA) XUMHUYECKUX AJIEMEHTOB-
HEMEeTaJIOB (pajinyc, HEeMETAIUTMYECKHE CBOWCTBA JIEMEHTOB, OKHUCIUTEbHO-BOCCTAHOBUTEIIbHbIE
CBOMCTBa 3JIEMEHTOB) M O0pa3yeMbIX UMM COCIUHEHUU (KMCIOTHO-OCHOBHBIE CBOMCTBA BBICIITHX
OKCHJIOB U TMJIPOKCHJIOB, JIETYYHUX BOJOPOAHBIX COCAUHEHHUM, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC
cBOIcTBa) OT nosioxkeHus B [leproauueckoit cucreme xummuueckux aneMmenTos /1. 1. Menneneena;

ONHKCBHIBATh OOIIME XUMHUYECKHE CBOICTBA HEMETAJIOB C TIOMOIIbI0 €CTECTBEHHOTO
(pyccKoro UM pOJHOTIO) SI3bIKa U A3bIKA XUMUM;

COCTaBJISITh MOJIEKYJISIPHBIE YPaBHEHUS PEAKIUM, XapaKTePU3YIOLIUX XUMUYECKHE CBOMCTBA
HEMETAJJIOB U HX COEJUHEHHM, a TakKe DJIEKTPOHHbIE YPaBHEHMsI IPOLIECCOB OKHUCIIECHUS-
BOCCTAHOBJICHUS; YPAaBHEHUS DSJIEKTPOIUTHUYECKOM JTUCCOIMAIMU; MOJIEKYJISIpHbIE, TOJIHBIE H
COKpallleHHbIE HIOHHbIE YPABHEHUSI PEaKIUi C y4acTHEM DJIEKTPOJIUTOB;



yCTaHABJIMBATh NPUYMHHO-CIECICTBEHHBIE CBA3M MEXIY CTPOCHHEM aToMa, XMMHUYECKOH
CBSI3bIO, THUIIOM KPHUCTANIMYECKOM pEIIeTKH HEMETAIJIOB M HUX COEAMHEHHH, HX OOLIUMHU
($U3NIECKUMHU ¥ XUMUYECKIMHU CBOWCTBAMH;

ONKCHIBATh XMUMHYECKHE CBOWCTBAa BOAOPOJA, TallOTEHOB, KHUCJIOPOJa, Cepbl, a3o0Ta,
docdopa, rpaduTta, anmaza, KpEMHHS ¥ UX COSTUHEHUI C TTOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MITH
POJIHOTO) SA3bIKA U SI3bIKA XUMHH;

OIKCHIBATh CHOCOOBI YCTPAHEHMS >KECTKOCTH BOJBI U BBHINOJHATH COOTBETCTBYIOIIUN UM
XUMHYECKUI SKCIIEPUMEHT;

BBINOJIHATH, HAOIOJATh U OMUCHIBATh XUMUYECKUN SKCTIEPUMEHT TI0 PACIIO3HABAHUIO HOHOB
BOJIOpOJa U aMMOHHUSI, CyiIb(at-, KapOOHAT-, CHIIMKAT-, pocdaT-, XJI0pUI-, OpOMHI-, HOIU]I-HOHOB;

JKCIIEPUMEHTAIIBHO MCCIIE0BaTh CBOMCTBA METAUIOB W MX COCAVHEHUH, peuaTh
SKCIIEPUMEHTAJIbHBIE 3a/auu 1o Teme «Hemeramnel»; ONMMCHIBATH XMMHUYECKHUH SKCIIEPUMEHT C
MOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MIIM POJHOTIO) SI3bIKA U A3bIKA XUMUH;

MIPOBOAMTH pPacyeThl O XUMHUYECKUM (OopMysnaM U ypaBHEHUSIM PEaKIIHil, MPOTEKAIOIIUX C
y4acTHEM HEMETAJUIOB U MX COCIMHEHUI;

oOpaimatecsi ¢ J1abOpaTOpHBIM OOOpYIOBAaHHMEM U HarpeBaTelbHBIMH NIpUOOpaMu B
COOTBETCTBHH C TPABUIIAMHU TEXHUKH O€30M1aCHOCTH;

Ha0JI0/1aTh 32 CBOMCTBAMH HEMETAJNIOB U MX COCIMHEHUN U SBICHUSIMH, TPOUCXOSIIMMHU C
HUMU;

OMKCHIBATh XUMUYECKUHN IKCIIEPUMEHT C MIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MIJIM POJTHOTO)
SI3bIKA W SI3bIKA XUMUW;

JIeJIaTh BBIBOJIBI 110 pe3yiIbTaTaM MPOBEIEHHOTO SKCIIEPUMEHTA.

MeTanpeaMeTHbIe pe3yJbTAThl 00yYeHHUsI

Yyamuiics 107KeH yMeTh:

OTIPEeNeNATh 1eNb YIeOHOH NESTEITbHOCTH C TIOMOIIBIO YUUTEINS M CAMOCTOATENBHO, UCKATh
CpeICTBa €€ OCYILECTBICHHS, paboTas MO IUIaHy, CBEPSATh CBOM JEWUCTBUSA C LEIbI0 U TpU
HEO0XO0AMMOCTH HCIIPABIISTH OMIMOKHU C MOMOIIBIO YYUTEIS U CAMOCTOSTENBHO;

COCTaBJIATh AHHOTALIMIO TEKCTA;

CO3/aBaTh MOJIENH C BBIICTICHHEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTa U
MPEJCTaBICHUEM HX B IPOCTPAHCTBEHHO-Tpa(UUeCcKol MM 3HAKOBO-CUMBOJINYECKOH (opMme;

OTIpeAeNATh BUbI KJIAaCCU(PUKALIUU (ECTECTBEHHYIO U HCKYCCTBEHHYIO);

OCYILECTBIIATh NMPSAMOE AeYKTUBHOE JOKA3aTeIbCTBO;

paboTaTh MO COCTAaBICHHOMY IUIaHY, UCIIONB3YS HAPSIIy C OCHOBHBIMHU M JIOTIOJHHUTEIBHBIC
cpezcTBa (CIPaBOYHYIO JINTEPATYpY, CI0XKHBIE TpUOopsI, cpeactsa UKT);

C IIOMOIIbIO Y4YUTENd OTOMpaTh Ji pelIeHHs y4yeOHBIX 3ajJady HEeOOXOIMMBIE CIIOBapH,
SHIMKIIONEIUH, CIIPABOYHUKH, SJIEKTPOHHBIE TUCKH;

COIIOCTaBJIATh W OTOMpaTh WHQPOPMANHNIO, TONYYEHHYIO U3 PAa3IUYHBIX HCTOYHUKOB
(coBapH, SHIMKIIONEANH, CIIPABOYHUKH, JIEKTPOHHBIE TUCKHU, ceTh MIHTepHeT);

NPECTaBIATh WHPOPMALIUIO B BHJIE TAOJUI], CXE€M, OIIOPHOTO KOHCIIEKTa, B TOM YHCIE C
npuMmeHenneM cpeacts UKT;

0OpMIISATH CBOM MBICIIM B YCTHOM M TNHUCHBMEHHOH pEYM C y4ETOM CBOMX YYEOHBIX H
KM3HEHHBIX pPEUeBbIX CUTYyallUl, B TOM 4Hcie ¢ npuMeHeHueM cpeacts UKT;

COCTaBJISITh PELIEH3HIO Ha TEKCT;

OCYILECTBIISATh JI0KA3aTeNBCTBO OT IPOTUBHOTO;

OTIPENIETISATh, UCXO/IS U3 yUeOHOU 3a7a4uu, HEOOXOIUMOCTh UCIIOJIH30BAHUS HAOIIOICHUSI HITH
HKCHEPUMEHTA;

OpraHU30BBIBAaTh y4eOHOE B3aMMOJICHCTBHE B TPpyIIE (PACIPEessiTh POJIH, JOTOBAPUBATHCS
APYT C IPYyrOM U T. 11.);

npeaBUACTh (IIPOTHO3UPOBATH) IMOCIIEACTBUS KOJUICKTUBHBIX PEIICHHH; TOHUMATh TPUIHHBI
CBOET0 Heyclexa U HaXOIUTh CIIOCOOBI BBIXO/A U3 ATOM CUTYaIuH;

10



B JIMAJIOTE C YUYMUTEJIEM YYUTHCS BbIpAaOATHIBATh KPUTEPUU OLICHKH M ONPENENATh CTEHCHb
YCIIEHIHOCTH BBINOJIHEHHSI CBOEH pabOThl M PabOThl BCEX, MCXOIS M3 HUMEIOIIUXCS KPUTEPHEB,
COBEPILIECHCTBOBATh KPUTEPHUM OLIEHKH U M0JIb30BAThCSI UMU B XOJ1€ OLICHKH U CAMOOLICHKY;

OTCTauBaTh CBOIO TOUKY 3pEHMs, apIyMEHTUPYS €€; MOATBEpXkIaTh APryMEHThl (aKkTamH;
KPUTHYHO OTHOCUTBHCS K CBOEMY MHEHMUIO;

CJIylIaTh APYTUX, MBITaThCSl NPUHUMATH JIPYTYI0 TOUKY 3pEHHS, ObITh FOTOBBIM HW3MEHUTb
CBOIO TOUKY 3pEHHsI; COCTABIIATh pedepar mo onpeneneHHon hopme;

OCYILIECTBIIAATH KOCBEHHOE Pa3ciIUTENBHOE 10KA3aTEIbCTBO;

OTIpeNeNATh, UCXOs U3 Y4eOHOU 3a7au, HEOOXOJMMOCTh UCIIOJIB30BaHUs HAOIIOACHUS I
JKCIIEPUMEHTA.

JInuHOCTHBIE pe3yJIbTaThl 00y4YeHHs:

3HATh M OHUMATh: OCHOBHbIE HCTOPUYECKUE COOBITHUS, CBSI3aHHBIE C PA3BUTHEM XHUMHU U
o0IIeCTBa; JOCTHKEHHS B OOJIACTM XUMHHM M KYyJIbTYpHBIE TPaIulMH (B YaCTHOCTH, HAay4HBIC
TpaaULMK) CBOEH CTpaHbl; OOLIEMUPOBbIE JOCTHKEHHS B 00JaCTH XUMUH; OCHOBHbBIE IPUHLIUIIBI U
IpaBUja OTHOIICHUS K TNPHUPOJE; OCHOBBI 37J0POBOTO 00pa3a >KM3HU M 3I0pOBbECOSpPEraroInx
TEXHOJIOTUH; IpaBWJIa IOBENCHUS B YPE3BBIYAWHBIX CHUTYalMsX, CBA3AHHBIX C BO3ACHCTBUEM
Pa3IMYHBIX BELECTB; OCHOBHBIE IIPaBa M OO0S3aHHOCTU TpakJaHMHA (B TOM 4YMCIE YYallerocs),
CBSI3aHHBIE C JMYHOCTHBIM, NMPO(ECCHOHAIBHBIM U )KU3HEHHBIM CaMOOIIPEICIIEHUEM; COLIMATbHYIO
3HaYMMOCTb U COZIep)KaHue MPOo(ECcCHii, CBI3aHHBIX C XUMHEH;

UCNbIMbIBAMb: TYyBCTBO TOPIOCTH 3a POCCHUMCKYIO XHMHUYECKYIO HAYKYy M YBAXKEHHUE K
WCTOPHUU €€ Pa3BHUTHUS; YBAXKECHUE W NPHUHATHE TOCTI)KCHUH XMMHU B MHUPE; JIIOOOBb K MPHPOJIE;
YBOKEHHE K OKPYXKAIOIUM (y4JaluMcsl, YYUTEIsIM, POIUTENsIM U JIp.) — YMeTh CIyllaTb U
CIIBIIIATh TapTHEpa, MPU3HABATH MPABO KAXKJOTO Ha COOCTBEHHOE MHEHHUE, IPUHUMATh PELICHHS C
Y4ETOM MO3ULUN BCEX YYaCTHHMKOB; UyBCTBO IIPEKPACHOIO M ICTETUYECKUX YYBCTB HA OCHOBE
3HAKOMCTBA C MHMPOM BEIIECTB M UX NPEBPALICHUNA; CAMOYBAKEHHE M 3MOLMOHAJIBHO-
MOJIOKUTEIbHOE OTHOLIEHHUE K ceOe;

npu3Haéamsv: UEHHOCTb  3[J0pOBbi  (CBOEro0 M  JAPYrHMX JIIOJEH); HEoO0XOIUMOCTh
CaMOBBIPAKEHUs, CaMOpealIN3alui, COLIMAIBHOIO IIPU3HAHMS;

0CcO03HA6amMb. TOTOBHOCTh (MJIM HETOTOBHOCTh) K CaMOCTOSITENIBHBIM —IOCTYNKaM U
JEUCTBUSAM, OTBETCTBEHHOCTb 3a HMX PpE3YyJlbTaTbl; TOTOBHOCTh (WJIM HETOTOBHOCTb) OTKPBITO
BBIPAXKATh M OTCTAUBATH CBOO MO3ULUIO U KPUTUYHO OTHOCUTBHCSA K CBOMM IOCTYIIKAM;

npoA6IAMb. FIKOJIOTUIECKOE CO3HAHME; J0OPOKEIaTeIbHOCTD, I0BEpUE U BHUMATEIBbHOCTh K
JIIOJIM, TOTOBHOCTb K COTPYAHHUYECTBY U JIpY*kO0€, OKa3aHUIO MOMOILM T€M, KTO B HEW HYXIaeTcs;
0000IIeHHbIN, YCTOMUMBBIH M W30MpATEeNbHBIA I103HABATEIbHBIH WHTEpEC, WHHUIMATHBY MU
JM0003HATENBHOCTD B U3yUYE€HUU MHUPA BELLECTB U PEAKIIHIl; 11eJIeyCTPEMIIEHHOCTh U HACTOMUNUBOCTb
B JIOCTWXKEHUU 1IeJel, TOTOBHOCTh K MPEOJIOJICHUI0 TPYIHOCTEH; yOeKIEHHOCTh B BO3MOXKHOCTH
MO3HAHUS TNPUPOJIBI, HEOOXOAMMOCTH pa3yMHOI'O UCIOJb30BaHUS JIOCTH)KEHUH HAayKd U
TEXHOJIOTUH [T pa3BUTHS OOIIECTBa;

yMemb. YCTAaHABIMBATh CBA3b MEXKIYy LENbI0 HM3YyYEHHs XUMUUM W TEM, U1 4Y€ro OHa
OCYUIECTBIsAETCS (MOTHUBAMU);

8bINOIHAMb KOPPUTHPYIOIIYI0 CaMOOLIEHKY, 3aKJIFOYAIOLIYIOCS B KOHTPOJIE 3a IPOLECCOM
M3YyYeHHs] XUMUHM ¥ BHECEHHH HEOOXOMMbIX KOPPEKTHBOB, COOTBETCTBYIOIIUX dTaaM U crocodam
M3y4YEeHUs Kypca XMMHH; BBINIOJHATh PETPOCIIEKTUBHYIO CAMOOLIEHKY, 3aKIF0YAOLIYIOCS B OLICHKE.

Conepxanue y4e0HOro npeamMera

8 kiaacc

BBenenmne

XuMuUd - HayKa O BEIIECTBaX, UX CBOMCTBaxX W mpeBpanieHusx. [loHsTHe 0 XMMUYECKOM
aneMeHTe U (opMax ero CyImecTBOBaHUS: CBOOOJHBIX aToMaX, MPOCTHIX U CJIOXKHBIX BEIIECTBaX.
[IpeBpamienus BemiecTB. OTANYNE XUMUUECKUX PEAKIMN OT GU3NUYECKUX sIBJICHUN. Poib xuMun B
KHU3HU 4YejoBeka. XeModwunus u xemopobus. KpaTkue cBeieHHUs W3 MCTOPUU BOIHUKHOBEHHS U
pasButusa xumud. [lepuon anxumuu. [lonsarue o punocopckom kamue. Xumus B XVI B. Pazsutue
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xuMuU Ha Pycu. Posib 0TE€4eCTBEHHBIX YUEHBIX B CTAHOBJICHUH XUMHYECKOW HayKu — paboTsl M.
B. JlomonocoBa, A. M. bytnepoBa, [I. M. MenneneeBa. XuMuueckas CHUMBOJIMKA. 3HAKU
XUMHAYECKHX 3JIEMEHTOB M TNPOUCXOXKJECHHE MX Ha3BaHWU. Xumuyeckue ¢Gopmynbl. MHIEKCH u
kod¢ddunmentel. OTHOCUTENBHBIE aTOMHAas W MOJIEKYJsipHas Macchl. Pacuer MmaccoBod [1onu
XMMHYECKOTo 3J1eMeHTa 1o Gopmyie BeuiectBa. [lepuoanueckas cucteMa XMMHYECKHX 3JIE€MEHTOB
J1. . MenpeneeBa, ee CTpyKTypa: Majble U OOJIbIINE MEePUO/Ibl, TPYIIbl U NOATPYNIbI (TJIaBHAS U
noboyHast). Ilepuogmueckas cucTteMa Kak CIPaBOYHOE MocoOWe JUIsl TOJIyYeHHs! CBEIACHUH O
XUMHUYECKUX HJIEMEHTAX.

Pacuernbie 3agauun: 1. HaxoxaeHue OTHOCUTEIbLHONM MOJIEKYJISIPHOM MaccChl BEIIECTBA IO
€ro XUMHYECcKOil popmyie. 2. Bpuncienne MaccoBOii JOJIM XMMHUYECKOTO 3JIEMEHTa B BEIIECTBE 10
ero gopmyie.

Pa3nes 1. AToMbl XHMMHY€CKHX 3J1€eMEHTOB

ATomBl Kak (opma CyIIECTBOBaHMS XMMHYECKUX 3JIeMEHTOB. OCHOBHBIE CBEACHUS O
CTpO€HHM aToMOB. Jloka3aTelbcTBa CIOXKHOCTH CTpoeHust aToMoB. Ombitel Pesepdopra.
[Inanerapnas Mopenp crpoeHuss aromMa. (CocTaB aTOMHBIX s/€p: MPOTOHBI, HEUTPOHBL.
OTtHocuTenbHAsE aTOMHAsE Macca. B3auMoCBs3b NOHATUH «IIPOTOH», «HEUTPOH», «OTHOCHUTEIbHAS
aToOMHasi Macca». MI3MeHeHue 4rciia MPOTOHOB B pe aToMa — O0pa30BaHME HOBBIX XMMHYECKHX
aneMeHTOB. M3MeHeHne uncina HEeMTPOHOB B spe aToMa — 00pa3zoBaHuE M30TONOB. COBpEMEHHOE
ONpeJEICHUE MOHATUS «XUMUYECKUU 3yeMeHT». M30Tonbl Kak pa3HOBUIHOCTH AaTOMOB OJIHOTO
XUMHUYECKOTO 3JIEMEHTA. JJEeKTpOoHbl. CTpOEHHE 3JIEKTPOHHBIX YPOBHEM AaTOMOB XHUMHUYECKHX
3JIEMEHTOB MajblX MepuoAoB. [loHsATHE O 3aBepIIEHHOM 3JIEKTPOHHOM ypoBHe. llepuoanueckas
cucremMa XxuMudeckux 3nemMeHToB J[. M. MenpaeneeBa u cTpoeHrHe aTOMOB — (DM3WYECKHN CMBICI
MOPSIIKOBOTO HOMEPA 3JIEMEHTA, HOMEpa I'pyIIlbl, HOMepa nepuoja. MzMenenue uncia 31eKTpOHOB
Ha BHEIIHEM JJIGKTPOHHOM YpOBHE aroMa XHMMHMYECKOTO 9JJIeMeHTa — oOpa3oBaHUe
MOJIOKUTEIIBHBIX W OTPHUIATETIbHBIX HOHOB. VOHBI, 0OOpa3oBaHHbIE aTOMaMH METAJIOB U
HeMeTaJyIoB. [IpyunHbBl U3MEHEHMs] METANIMYECKUX U HEMETAJUIMYECKUX CBOWCTB B NEpUOAaxX U
rpymnmnax. O0pa3oBanue OMHapHbIX coequHeHuil. [lonsaTue 06 noHHOM cBsi3u. CxeMbl 00pa3oBaHuUs
WOHHOW cBsi3u. B3auMozeiicTBHEe aTOMOB 3J€MEHTOB-HEMETAIOB MEXIY co00i — oOpa3oBaHUE
JBYXaTOMHBIX MOJIEKYJ MPOCTBIX BemecTB. KoBajieHTHass HenoJyispHas XHMHYECKas CBS3b.
DNEeKTpOHHBIE U CTPYKTYpHBbIE (hopMyibl. B3aumoselicTBre aTOMOB HEMETAIIIOB MEXKy CO00H —
oOpa3oBaHMe OWHApHBIX COEIMHEHMH HEMETayuIoB. OJIEKTPOOTpHUIATENbHOCTh. KoBaseHTHas
noJisipHasi CBsA3b. [IOHSATHME O BAJIEHTHOCTHM KaK CBOMCTBE aTOMOB OOpa30BBIBATH KOBAJEHTHBIE
xuMmudeckue cBsizu. CocraBieHue GopMys OMHApHBIX COEIMHEHHMH MO BaJleHTHOCTH. HaxoxxaeHue
BaJICHTHOCTH 10 (GopMyJsie OMHApHOTO coeluHeHus. B3aumonelcTBUE aTOMOB METaNIOB MEXAY
co0oif — 00pa3oBaHNE METANIMYECKUX KpUCTALIOB. [ToHATHE O MEeTaNINUeCcKOi CBA3H.

Pazpea 2. [IpocThie BenecTBa

[Tono>xeHne MeTajioB M HeMETAIoB B lleproanueckoil cucTeMe XUMHUYECKUX DJIEMEHTOB
. . MenneneeBa. Baxxneiimme npocTeie BEIIECTBA — METaUIbI (KEJIe30, ATFOMUHUN, KaJIbIHUH,
MarHui, HaTpui, kanuit). O0mue pu3nuecKrue CBONCTBA METAIOB.

Baxneiline mpocThle BellecTBa-HEMETalibl, OOpa3oBaHHBIE aToOMaMU KHUCIOPOa,
BOJIOpOZA, a30Ta, cepbl, (ocdopa, yriaepoma. Moriekymnbl MPOCTHIX BEIIECTB-HEMETAIIOB —
BOJIOPOJIa, KUCIIOPOAa, a30Ta, rajioreHoB. OTHOCUTENIbHAsL MOJIEKYJISIpHAsl Macca.

CrocoOHOCTh aTOMOB XHUMHMYECKHX 3JEMEHTOB K OOpPa30BaHMIO HECKOJBKUX IPOCTBIX
BEIIECTB — aUIOTpomus. AJUIOTpOornHbIe MoaudUKauu Kuciopoaa, ¢ocdopa, oioBa.
Mertannnuyeckue M HEMETAINIMYECKHE CBOMCTBA IPOCTBIX BemlecTB. OTHOCUTEIBHOCTH 3TOTO
MTOHSITHS.

Yucno Asoranpo. KommuectBo BemectBa. Monb. MomsipHass macca. MonsipHblii 00beM
razoo0pa3HbIX BeulecTB. KpaTHble eIMHUIBI U3MEPEHHs] KOJUYECTBA BEIIECTBA — MUJLIUMOJb U
KWIOMOJIb, MWUIMMOJISIPHAsE W KWJIOMOJISIpHAs MacChl  BEIIECTBA, MUJUIMMOJIAPHBIA U
KWJIOMOJISIPHBIM  00BbeMBbI Ta3000pa3HbIX BeHIeCTB. PacueTel C HCIOJIb30BAHUEM TOHSATUI
«KOJIMYECTBO BEIECTBA», «MOJISIPHAsI MACCay, «MOJISIPHBIA 00BEM Ia30B», «UUCIO ABOTAIPOY.
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Pa3gen 3. CoennHeHus1 XUMHYECKHUX DJIEMEHTOB

Crenenn okwuciieHus. CpaBHEHHE CTENEHM OKUCIEHUS W BajeHTHocTU. OmnpeneneHue
CTETIEHU OKHCIICHHUSI 3JIEMEHTOB B OuHapHbIX coeauHeHusix. CocraBieHue (opMyll OWHApPHBIX
COeIMHEHNH, OOIIHI CIOCO0 UX HAa3BaHUM.

buHapHble coelMHEHUST METAIJIOB M HEMETAJUIOB: OKCHU[IbI, XJIOPHIbI, CYIb(QHUABI U Tp.
CocraBienue ux Gopmy.

bunHapHble COEIUMHEHHsS HEMETaJUIOB: OKCHJIbI, JIETy4YHW€ BOJOPOJHBIE COCIMHEHHS, HX
CoCTaB M Has3BaHus. lIpencraBuTenu OKCHUIIOB: BOJAQ, YIVIEKHUCIBIA Ta3, HETalleHasT HW3BECTb.
[IpeacraBuTenu JieTydux BOJOPOAHBIX COEIMHEHUI: XJIOPOBOAOPO U AaMMHUAK.

OcHoBaHusl, UX COCTaB W Ha3BaHus. PacTBopumocTh ocHOBaHuil B Boje. [IpencraBurenu
miesiouel: TuAPOKCUIbl HATPUs, Kamus W Kauplud. [loHsTHe 00 MHIMKATOpax W KaueCTBEHHBIX
peaKkuusx.

Kucnotsl, ux cocraB u Ha3zBanus. Knaccudukanus kucior. [lpencraButenu KuciaoT: cepHas,
consiHasi, as3oTHasd. [lonstme o mkane kucinotHoctu (wkana pH). M3menenue oxpacku
WHJUKATOPOB.

Conu Kak MPOM3BOJHBIE KUCIOT W OCHOBAHHM, WX COCTaB M Ha3BaHUA. PacTBOpUMOCTH
coneil B Boge. [IpeacraBurenu coseil: xiaopua HaTpus, KapOoHaT U hocdaT Kanblus.

AMop(dHBIE B KPUCTALIMYECKHE BeliecTBa. MEXMOJICKYISpHBIE B3aUMOACUCTBUSA. THITBI
KPUCTAJUIMYECKUX PELIETOK. 3aBUCUMOCTh CBOMCTB BELIECTB OT THUIIOB KPUCTAITIMYECKUX PEILIETOK.

Uucrtele BemectBa M cMmecu. llpumepsl KMIKHMX, TBEPABIX M Ia3000pa3HbIX CMeceH.
CaoiicTBa 4MCTHIX BellecTB U cMecel. X coctaB. MaccoBasi 1 00beMHast 107IM KOMIIOHEHTa CMECH.
Pacuersl, cBsi3aHHBIE C UCIIOJIB30BAHUEM MOHATHUS «IOJISI».

Paznen 4. U3sMeHeHMsi, MPOUCXOsIIIIUE C BelIeCTBAMU

[TonsiTHE sIBIICHUH, CBSI3aHHBIX C U3MEHEHUSIMH, IPOUCXOSAIIMMHU C BELIECTBOM.

SIBneHus, CBsi3aHHBIE C M3MEHEHUEM KpPUCTAUIMYECKOTrO CTPOCHMS BElIEeCTBa IPHU
MMOCTOSTHHOM €T0 cOCTaBe, — (hu3udeckue siBieHus. OU3nuecKre SIBICHUS B XUMHH: JUCTUJUIALINS,
KpUCTAJITU3alisl, BBIMapHBAaHUE U BO3TOHKA BEIIECTB, GUIBTPOBAHKE U IIEHTPU(YTHPOBAHHUE.

SIBiieHus, CBSI3aHHBIE C W3MEHEHHEM COCTaBa BEHIECTBA, — XHMUYECKHE pPEaKIUu.
[Ipr3Haky ¥ ycinoBus NPOTEKAHUs XUMUYECKUX pEaKLnii. BpigeneHue TeIoTel U CBETa — PEaAKLUU
ropenus. [Toustue 06 9K30- ¥ SHIAOTEPMHUUECKUX PEAKIIHIX.

3aKOH COXpaHEHUsSI MacChl BEHIECTB. XHMMHYECKUE YpAaBHEHUs. 3HAUEHUE HHJIEKCOB M
kod(purmentoB. CocCTaBieHHE YpaBHEHUN XHMHUYECKUX peakinuil. PacueTsl 1Mo XUMHUUYECKHM
ypaBHeHUsM. Pelienue 3a1a4 Ha HaXOXKACHUE KOJIMYECTBA, MAcChl UM 00beMa MPOJIYKTa PeaKIuu
M0 KOJIMYECTBY, Macce UM 00BEMY UCXOIHOTO BEIIECTBRA.

Pacuersl ¢ UCIIONB30BAaHUEM MOHATUS «I0Js», KOrJa MCXOJHOE BELIECTBO J1aHO B BHUIE
pacTBopa ¢ 3aJJaHHOM MacCOBOW JOJIE PACTBOPEHHOI'O BEUIECTBA WIIM COJEPKUT OIPEICICHHYIO
JIOJIFO TIPUMECEN.

Peakuuun pasnoxenus. [IpeacraBieHue o CKOPOCTH XMMHUYECKUX peakuuid. Karamu3aTopsl.
®epmenThl. Peaknuu coenunenus. Katanutudyeckue U HeKaTaJIUTHUECKUE PEAKIINHU, OOpaTUMBbIC U
HeoOpaTuMble peakiuu. Peakiuu 3amenenus. Psg akTMBHOCTH METaJIOB, €T0 WCIIOIh30BAHUE IS
MIPOTHO3UPOBAHUS BO3MOXKHOCTH IPOTEKAHUS PEAKIIMN MEXKYy METalIlaMUA U KHUCIIOTaMH, pPEaKIun
BBITECHEHHUS OJIHUX METAJIJIOB M3 PACTBOPOB HMX COJIEH NPYyrdMHU MeTauiamMu. Peakinmu oOMeHa.
Peakuuu HefiTpanu3anuu. Y cIoBHsI MPOTEKAHUS pEaKkIiuii oOMeHa B pacTBOpax /10 KOHIIA.

Tumel XMMHUYECKHMX pPEAKIUA HAa NpPHUMEpe CBOWCTB BOAbl. Peaknusa pas3noxeHus —
AJIEKTPOJU3 BOJBl. Peakiuu coenvHEHWsT — B3aWMMOJEMCTBHE BOJBI C OKCHAAMU METAJUIOB U
HEMETAJIOB. Y CJIOBHUE B3aUMOJICUCTBUS OKCHJIOB METAJJIOB M HEMETauioB ¢ Boaou. llonsitue
«CUAPOKCUIB». Peakium 3aMenieHuss — B3aMMOJICHCTBHE BOJBI C MeTaliamu. Peakiiuu ooMmeHa —
TUPOJIA3 BEILIECTB.

XumMuveckuii NpakTUKyM 1.

[Ipocreitmue onepanuu ¢ BemiecTBoM. 1. IlpaBuna TexHuku 6e30macHOCTH mpu padoTe B
xuMuueckoM  kabunere. [lpueMbr oOpamenuss ¢ 7gabopaTopHbIM — 000OpyAOBaHHWEM U
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HarpeBaTelbHbBIMH Tpubopamu. 2. HabmioneHus 3a M3MEHEHUSIMH, MPOUCXOISIIUMH C TOpsIIeH
CBEUOM, W WX OMHCAHWE (JOMAIIHWK SKCIEPUMEHT). 3. AHaiM3 TOYBBI W BOABI (JOMAITHUN
skcriepuMent). 4. [IpusHaku xumudeckux peakiuil. 5. [IpuroToBiieHne pacTBOpa caxapa U pacuer
€ro MaccoBOM /101U B PACTBOPE.

Pa3nea 5. PactBopenne. PactBopsbl. CBoiicTBa pacTBOPOB 3J1EKTPOJIUTOB

PactBopenne kak  ¢usuko-xumuueckuid  mpomecc. llonatue o rugparax u
Kpuctayoryaparax. PactBopumocTs. KpuBble pacTBOPUMOCTM KaK MOJAEIb 3aBUCUMOCTU
pacTBOPUMOCTH TBEPABIX BEIIECTB OT Temmeparypbl. HachllleHHblEe, HEHACBIIIEHHbIE U
IIEPECHIIIEHHbIE PACTBOPHI. 3HAUEHUE PACTBOPOB AJIsL IPUPOJIBI U CENBCKOTO X035HCTBA.

[Tonsitue 00 SIEKTPOIUTHYECKON JUCCOLMALUUU. OIJIEKTPOJIUTHI M  HEIJIEKTPOJIMTHI.
MexaHu3M  OUCCOLMAIMM  AJIEKTPOJUTOB C  pa3jMYHBIM  XapakTepoM cBs3u. CrerneHb
ANEKTPONIUTHYECKON qucconuanui. CHIIbHBIE U C1a0ble AIEKTPOJIUTHI.

OcCHOBHBIE TOJIOKEHHUS TEOPUM 3JIEKTPOJUTHYECKOM auccouuanuu. VoHHbIE ypaBHEHUs
peakuuii. Peakiiun oOmMeHa, uaymye 10 KOHIIA.

Knaccugukaius HOHOB M UX CBOICTBA.

Kucnotel, ux kmaccudukanusa. Juccoumanus KUCIOT M UX CBOIMCTBAa B CBETE TEOpUU
NEKTPOJIUTUYECKOW  aucconranvu. MONeKyaspHble Y HOHHBIE  ypaBHEHUS  pEaKLUM.
B3auMozeiicTBue KHCIOT C MeTalaMU. OJIEKTPOXMMHUYECKUN psii HANPSIKEHUH METaJlJIOB.
B3aumopaeiicTBue KHUCIOT ¢ OKCHJAMU MeTaJlioB. B3aumojneilcTBHE KHCIOT ¢ OCHOBAaHUSIMU —
peakuus HeWTpanuzauuu. BsaumopeiicTBue KuCIOT ¢ coisiMu. Mcnonp3oBaHue TaOIUILBI
PacTBOPUMOCTH JJIs1 XapaKTEPUCTUKN XUMUYECKUX CBOMCTB KUCIIOT.

OcHoBanusl, ux knaccudukanus. {uccouunanuss OCHOBaHUIM M WX CBOWCTBA B CBETE TEOPUU
3JIEKTPOJUTAYECKON JHccolranuu. B3auMoJencTBue OCHOBaHUW ¢ coyiAMu. Mcnonb3oBaHue
Ta0JIUIIBI PACTBOPUMOCTH ISl XapaKTEPUCTUKU XUMUUYECKUX CBOWCTB OCHOBaHUH. B3aumopeiicTeue
1iesI0ueil ¢ OKCHJIaMU HEMETAJLIOB.

Conu, ux aucconuanus U CBOWCTBA B CBETE TEOPHUM 3JIEKTPOJUTUUYECKOM HMCCOLUALMU.
B3aumogeiicTBue coielr ¢ Merayuiam, OCOOCHHOCTH STUX peakiuil. BzaumopeicTtBue coneit
consimu. Mcmonp3oBaHUe TaOMMIIBI PACTBOPUMOCTH Ml XapaKTEPUCTUKH XUMHUYECKUX CBONCTB
COJIEH.

O06o00611eHne cBeieHui 00 oKcHIax, UX Kilaccu(uKaui U CBOUCTBAX.

['eHeTnyeckue psabpl MeTalmga W HeMerawia. [‘eHeTnyeckas CBsI3b MEXAY KiaccaMu
HEOPraHUYECKUX BEILECTB.

OKHCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. OnpeneneHrue CTEeNeHed OKHUCIEHUs s
3JIEMEHTOB, 00Pa3yIOIIMX BELIECTBA Pa3HbIX KJIAcCOB. Peakiium MOHHOro OOMEHa U OKHUCIUTEIbHO-
BOCCTaHOBHUTENbHBIE peakiiy. OKUCIUTENb U BOCCTAHOBUTEIb, OKHCIIEHUE U BOCCTAHOBJICHUE.

CocraBieHHe  ypaBHEHUH  OKHUCIMTEIBbHO-BOCCTAHOBHUTEIBHBIX  pEaKUMH  METOJOM
ANeKTpoHHOro Oananca. CBOMCTBA MPOCTHIX BELIECTB — METAJUIOB M HEMETAIIJIOB, KUCJIOT U COJeH
B CBETE OKHUCIIUTENBHO-BOCCTAHOBUTENIBHBIX PEAKIIUH.

XumMnueckuii npakTukyMm 2. CBoiicTBa pacTBOPOB 3JIEKTPOJINTOB

1. Pemenne sKcriepuMEHTAIbHBIX 3aa4.

9 kjaacc

Pa3nes 1. Beenenne. O0masi XapakTepucTHKAa XMMHYECKHX 3JIEMEHTOB U XMMHYECKHX
peakuuii. [lepuoauyeckuii 3axkon u Ilepuoagnueckass cucrema xumMudeckux iemenron /. U.
MenpgeneeBa

XapakTeprucTHKa 3JIEMEHTa IO €ro MoJIoKeHHio B llepmoamdeckoid cucTeEMe XHUMHYECKHX
snemenToB JI. 1. MenneneeBa. CBOMCTBa OKCHIOB, KUCIOT, OCHOBAHUM M COJIEM B CBETE TEOPUHU
BIEKTPOTUTAYECKON AUCCOIMALIMMN U OKHUCIICHHUS-BOCCTAHOBJICHUS.

[TonsiTHe O TepeXOaHBIX dJeMeHTaX. AMGOTepHOCTh. [ eHeTHUeCKHil psAl MEePEXOqHOTO
AJIEMEHTA.
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Ilepnonnueckuit 3akoH u Ilepmoauueckas cucremMa xumuyeckux onementoB JI. H.
Meunneneena.

XuUMHU4YecKasi OpraHu3alus ;KUBOU U HEXXUBOU IIPUPOABI. XUMHUUYECKUM COCTaB s11pa, MAaHTUU
U 3eMHOHM KOpbl. XHMMHMYECKHE DJJEMEHTBl B KIETKaX JKMBBIX OpraHu3sMoB. Makpo- u
MHUKPO3JIEMEHTHI.

O06o011eHHe cBeICHNI 0 XUMHUECKUX peakiusx. Kiaccudukanys XuMudeckux peakiui mno
Pa3NIUYHBIM MPU3HAKAM: «UHUCIIO U COCTAB PEarupyIOIIUX U 00Pa3yIOIIUXCS BEIIECTBY, «TEIIOBON
3pdeKxT», «HalpaBIE€HUE», «U3MEHEHHE CTENEHEW OKMUCIEHHS DJIEMEHTOB, OOpa3yIOIIHUX
pearupyroIme BemecTBay, «(aszay, «MCIoIb30BaAHNE KaTaTHU3aTOPay.

[TonsiTHE O CKOPOCTM XUMH4YECKOM peakuuu. PakTopbl, BIMAIOIMUE HA CKOPOCTb
xumudeckux Pasnen 1.peaknuii. Karanuszaropsr u karanu3. MHrHOUTOPBI. AHTHOKCHIAHTHIL.

Paznen 2. MeTaibl

ITonoxenune ™erawioB B Ilepuoguyeckoil cucreMe XMMHUYECKMX »dieMeHToB [ M.
MenpeneeBa. Metanueckass KpUCTAUIMYECKAs PELIETKAa M METaUIMYECKash XUMHUYECKas CBS3b.
OOmme ¢usndeckue cBoiictBa MeTauioB. CIiaBel, UX CBOWCTBA M 3HAYCHHE. XUMHUYECKHUE
CBOMCTBA METAJIIOB KaK BOCCTAHOBUTEJIEH, a TAK)KE B CBETE UX IOJIOKECHUS B IJIEKTPOXUMHYECKOM
psiy HanmpspKeHHH MeTaiioB. Kopposus MeTayuioB U crioco0bl 00pbOBI ¢ Heil. MeTauisl B IpUpo/Ie.
O61ue crnocoObl UX MOTyYEHUS.

OO0masi XapakTepuCTHKA HIEJOYHBIX MeTaI0B. Metaiuisl B ipupoze. Oomme crnocoob
ux noayuyeHuss. CrpoeHue aromos. lllemounble MeTamisl — NPOCTBIE BellecTBA. BakHeimmue
COEIMHEHMS IIEJIOYHBIX META/NIOB — OKCU[bl, THMAPOKCHUABI U COJU (XJIOpUIbl, KapOOHATHI,
Cynb(aThl, HUTPATHI), UX CBOWCTBA U IPUMEHEHHE B HAPOJHOM X03siicTBe. Kanuiinble ynoopenus.

O0mas xapakTepHCTHKa »3JjeMeHTOB rJjaBHoii moarpymnbsl II rpymmsel. Ctpoenue
atoMoB. IllemouHO3eMeNnbHBIE METAUIBI — MPOCTHIE BELIECTBA. BakHEWIIME COEIUHEHUs
IETI0YHO3EMENIbHBIX METAJJIOB — OKCHUJBI, THIAPOKCUBI M COIH (XJIOPHUIBI, KapOOHATHI, HUTPATHI,
cynbdatsl, pocdatel), UX CBONCTBA U MPUMEHEHUE B HAPOJAHOM XO3sliCTBE.

Amomunuii. CtpoeHne atoma, (pU3MUECKUe ¥ XUMHUECKUE CBOMCTBA MPOCTOTO BEHIECTBA.
CoenuHeHUsl alIOMUHUS — OKCHJ M THAPOKCUI, UX aM(poTepHbIil Xapakrep. Baxueimme comu
anmroMuHus. [I[puMeHeHne amOMUHUSA U €70 COCIMHEHH.

Keneso. Ctpoenne atoma, (uU3MYECKHMEe UM XUMHUYECKHE CBOMCTBAa MPOCTOrO BEIIECTBA.
I'enetnueckue psael Fe2+ u Fe3+. Baxneiimue conu xene3a. 3HaueHUe Keje3a U ero COSTMHEHHI
JUIS IPUPOABI U HAPOJHOTO XO35MCTBA.

Xumuyeckuii npaktukyM Nel. CBoiicTBa MeTa/1JIOB M UX COeIMHEHUH

1. OcymecTBiieHHE LENOYKH XUMHUYECKMX MpeBpanieHuil. 2.ITomyuenune u cBoiicTBa
coequHEeHN MeTaiioB. 3. PemieHne skcneprMeHTaNbHbIX 3a7jad Ha paclo3HaBaHUE U IMOJIyuYEeHUE
COEIMHEHUI METAJUIOB.

Pa3nen 3. Hemeranibl

OO0m1as xapakTepuCTHKa HEMETAJIJIOB: MojokeHue B Ileproauueckoil cucteMe XUMUYECKUX
sanemenToB JI. 1. MeHneneeBa, 0COOEHHOCTH CTPOEHUSI aTOMOB, 3JIEKTPOOTpHUIATENHHOCTE (D0)
KaK Mepa «HeMeTaIIMYHOCTHY, psaa 0. Kpuctainmyeckoe CTpOEHHME HEMETAIJIOB — IPOCTHIX
BemecTs. Aiutorponus. @u3znyeckre CBOMCTBA HEMETAINIOB. OTHOCHUTEIBHOCTD MOHATHN «METAILII»
U «HEMETaJ».

Bonopoa. [Tonoxxenue Bonopoaa B [lepuoandeckoi cuctreMe XuMudeckux snemMenTos /1. H.
MenpeneeBa. CTpoeHre aToMa U MOJEKYJbl. PU3NYECKUE U XUMUUYECKUE CBOWCTBA BOJIOPOAA, €ET0O
MTOJIyYEHUE U IPUMEHEHUE.

Bopa. Ctpoenue Monekynsl. BogoponHas xuMuyeckas cBsi3b. @U3NUECKUE CBOMCTBA BOBI.
AHomanuu cBOMCTB BOAbl. ['mapodunbHble U rUApoPOOHBIE BellecTBa. XMMHUYECKHE CBOWCTBA
Bozbl. KpyroBopor Boabl B mpupone. BomoouncTtka. Aspauus Boabl. bbeiToBble (QUIBTPHL
MuHepanbHble BOJBI. JJUCTHIIIMPOBaHHAS BOJIA, €€ TIOJyYEHHE U IPUMEHEHHE.

OO0mas xapakrepucTuka rajoreHoB. Ctpoenue atroMmoB. [IpocTeie BemecTBa 1 OCHOBHBIE
COEIMHEHMS] TaJoreHoB, MX cBoicTBa. KpaTkue cBeaeHust o xjuope, Opome, ¢Tope U HOJE.
IIpuMeHeHNe TalOreHOB U UX COEAMHEHUH B HAPOJHOM XO3SIICTBE.
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Cepa. CTpoeHue aTtoma, ajuIOTPOINHUS, CBOWCTBA W NPUMEHEHHE POMOMYECKOW Cepbl.
Oxcunpl cepsl (IV) u (VI), ux nomydenue, cBoricTBa u npuMeHeHue. CepHasi KUCIOTa U €€ COJIH, UX
IIPUMEHEHHE B HAPOJAHOM XO03s1cTBe. [IpOM3BOACTBO CEPHON KUCIIOTHI.

A3ot. CTpoeHHe aToMa U MOJIEKYJbl, CBOMCTBA MPOCTOTO BellecTBa. AMMHUAK, CTPOEHHE,
CBOMCTBA, MOTy4YeHHE U npuMeHeHne. Colau aMMOHUS, UX CBOMCTBA U NpuMeHeHne. OKCHUIbI a30Ta
(Il) m (IV). A3oTHas KUCJIOTa, €€ CBOMCTBA M NMpUMEHEHHE. HUTpaThl U HUTPUTHI, TpodIeMa HX
COZIep KaHUs B CEIBCKOXO035IIICTBEHHON MPOIYKIIMU. A30THBIE YI0OpEHHUSL.

®Docdop. CtpoeHne aroma, auIOTPONHs, CBOWCTBa Oenoro W KpacHoro (ocdopa, ux
npumenenne. OCHOBHBIE coenuHeHus: okcua docdopa (V) u oprodochopnas kucnora, Gpocdarsr.
dochopHbie y1oOpeHus.

Yraepoa. CtpoeHue aToMa, ajuIOTpONUs, CBOMCTBa Moaudukammii, mpuMeHeHue. OKCUIbI
yraepona (II) m (IV), ux cBoiictBa u npumeneHue. KapOoHaThl: KaJbIUT, COAa, IMOTAIl, UX
3HAYEHUE B MPUPOJE U KU3HU YEJIOBEKA.

Kpemunii. CtpoeHrue aroMa, KpUCTAUIMYECKUM KPEMHHI, €ro CBOWCTBA M IPUMEHEHUE.
Oxkcun xpemuus (IV), ero mnpupomnbie pazHOBUAHOCTH. CHIMKATHl. 3HAUYEHHUE COCTUHEHUU
KpeMHUS B )KMBOU U HEKUBOU mpupoe. [ToHsTHE 0 CHITMKATHOIN MPOMBIIIIEHHOCTH.

JemoncTpanuu. OOpasiibpl raJoreHoB — IMPOCTHIX BellecTB. B3aumoielicTBUE rajloreHoB ¢
HAaTpUEM, C QJIIOMHHHEM. BpITecHeHHE XJOopoM OpoMa WM HMOAa U3 PACTBOPOB HX COJICH.
B3anmozeicTtBue ceppl ¢ MeTaulaMHM, BOJOPOAOM M KHUCIOpOIOM. Bzammopeiicrsue
KOHIIEHTPUPOBAHHOMN a30THOM KUCIOTHI ¢ MebI0. [lormomenue yrieM pacTBOPEHHBIX BEIIECTB WU
ra3oB. BoccranoBnenue meau u3 ee okcuaa yriaem. OOpasubl NPUPOAHBIX COEIUHEHUH XJlopa,
cepsl, pochopa, yriepoaa, kpemaus. O6pasiibl BaKHEHIINX A HAPOJHOTO XO034UCTBA CYNIb(}aToB,
HUTPATOB, KapOOHATOB, PochaToB. OOpa3Ibl CTEKIIA, KEPAMHUKH, IEMEHTA.

Xumnuyeckuii npakTukyM Ne2. CBoiicTBa coeIMHEHUI HEMETAJLII0B

1. Pemenue skcrnepuMeHTanbHBIX 3a1a4d 1o teme «lloarpymma ramorenos». 2. Pemienue
SKCIIEPUMEHTaNbHBIX 3a1ay 1mo Teme «lloarpynma kuciopona». 3. Ilomyuenue, coOupanue u
pacrno3HaBaHME ra3oB.

Pa3znen 4. O0o0menue 3HAHUH N0 XMMHUH 32 Kypc OCHOBHOI mkoJubl. IloaroroBka k
rocyaapcTBeHHoi uTorosoi arrecrauuu (OI'J)

Ilepnonnueckuit 3akoH u Ilepmoamueckas cucreMa xumuyeckux oanemeHTtoB J[. M.
MenpeneeBa. PU3MYECKUN CMBICI MOPAIKOBOIO HOMEPA DIIEMEHTA, HOMEPOB IIEpUOAA U I'PYIIIIHL.
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB 3JIEMEHTOB U UX COEIUHEHUI B EPHUOAAX U TPYIax B CBETE
IIPEICTAaBICHUIM O CTPOCHUH aTOMOB JIEMEHTOB. 3HAUE€HNE NIEPUOANYECKOTO 3aKOHA.

Buapl XuMHUYeCKUX CBSI3€M M TUIIBI KPUCTAJUIMYECKUX pElIETOK. B3auMOCBA3b CTpOEHUs U
CBOJCTB BEILECTB.

Knaccudpukanus XMMHUYECKHUX peakUuid IO pa3iIMYHbIM IpH3HAKaM (YUCIO U COCTaB
pearupymromux 1 o0pa3yroluxcs BELIeCTB; HaJIMYUE TpaHMLbl pasfena (az; TerioBoi 3¢ dekT;
N3MEHEHUE CTENEHE OKHUCIEHHs aTOMOB; HCIIOJIb30BAHME KATAJIM3aTOpa; HAIpaBJICHUE
npotekanus). CKOpOCTh XMMHUYECKMX peakuuil u (akTopbl, Baustomue Ha Hee. OOpaTuMoOCTh
XUMHUYECKUX PEeaKINi U cocoObl CMEIEHUSI XUMUYECKOTO PaBHOBECHSL.

ITpocTele M cnokHBIE BellecTBAa. MeTamuibl U HEMETalIbl. ['€HeTHYecKue psizibl METala,
HeMeTalljla U nepexoaHoro Metaa. OKCUAbl U TUAPOKCUIBI (OCHOBAHUS, KUCIOTHI, aM(OTepHbIE
THIpOKCUABI), coiu. MX cocTaB, kinaccudukanus v oOIre XMMUYECKHe CBOWCTBA B CBETE TEOPUHU
INEKTPOJIUTUYECKON AUCCOLUALINH.
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TemaTnyeckoe NIAHUPOBaHUE YU4eOHOI0 NpeAMeTa

Ne Conep:kaHue NporpaMMHOI0 MaTepuaJia KouaunvecTBo
4acoB
8 kuiace

1 ATOMBI XUMHYECKHUX JIEMEHTOB. 8

2 IIpocThie BemecTBa 7

3 CtpoeHne XMMHUYECKUX 2JIEMEHTOB 14

4 W3meHeHus, mpoucxoIsIue ¢ BeneCTBAMH 15

5 Xumuaeckui mpakTukyMm Nel 2

6 PactBopenue. PactBopsl. CBoiicTBa pacTBOPOB AJIEKTPOIUTOB 20

7 XUMHYECKUH TTpakTUKyMm No2 2

Hroro 68
9 kuace

1 OO0m1as XapaKTepUCTUKAa XUMHUUECKUX PJIEMEHTOB M XMMHYECKUX PEAKIIHI 9

2 Mertamnsl (Xumuueckuii mpaktukym Nel) 16

3 Hewmeramner (Xumuyeckuii mpaktukym No2) 30

4 O060011eHre 3HAHUI IO XUMUHU 11

Hroro 66

MYH MLW”_IA”bHOE Mognucaxo undpoBoN NOgNNCHIO:
KA3EHHOE MYHULMMANBHOE KA3EHHOE
OBLIEOBPA30OBATEJIbH OBLIEOBPA3OBATENbHOE
OF YUPEX/IEHVIE YUPEXEHVIE "MIPTEMCKASR

CPEOHAA

"UIPTEVICKAA CPEJHAA  OBILEOBPA3OBATENbHAS

OBLUEOBPA3OBATE/IbH LKA

[ata: 2023.09.20 12:29:59 +08'00'

AA LLKONA"
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