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1. INIAHUPYEMBIE PE3YJIbTATbI ocBoennss XUMHU:

Pabouas nporpamma o yue6Homy npeamery «XHUMMSA» npenHasHaueHa aid ydamuxes 8-9 kinaccoB MKOVY «®enoposckas COLL»
¥ COCTaBJIICHA HAa OCHOBE IPOrPaMMBI OCHOBHOTO OOILIEro 0Opa3oBaHMS IO XUMHUH B COOTBeTCTBHU ¢ DenepanbHbIM ToCyJapCTBEHHBIM
00pa3oBaTeIbHBIM CTaHAAPTOM OCHOBHOTO 0O0IIEro o0pa3oBaHMS M HA OCHOBAHHH aBTOPCKOH mporpammsl kypca 8 — 9 ximaccel (aBTopst O. C.
T'abpuensn, A. B. Kynuosa). [annas nuHHS y4eOHHKOB mo obOmeil pemaxumeit ['abpuensa O.C. coorBercTByloT DemepaibHOMY
rocyJapcTBEHHOMY 00pa3oBaTeIbHOMY CTaHAAPTy OCHOBHOrO obmiero obpasoBanus, ogoopena PAO u PAH, umeer rpud «pekoMeHI0BaHO» H
BKirodeHa B denepanbHblil IepedeHb yIeOHUKOB.

XuMusi B OCHOBHO# mIkoje u3yqaercsi B 8 - 9 kiaccax. O6uiee yucino yueOHbIX 4acoB 3a TpH roga odyuenus — 170, u3 mux 102
gaca (3 4Jaca B Hezenmo) B 8 kiacce u 66 gacoB (2 Waca B Hezmemo) B 9 kiacce. Pabowas mporpamMa cocTaBieHa B COOTBETCTBUH € yIEOHBIM
IJIAHOM, TOJOBBIM KaleHIapHbIM yaeOHbIM Tpadukom MKOY «Denoposckas COL» — 34 yueOnble Henemu a1 8 kinacca U 33 ydeOHbIe HEAeIH
Juist 9 knacca.

Pabouas mporpamMma IpeJHa3HadeHa TaKkKe I JeTeil ¢ OrpaHHYCHHBIMU BO3MOXKHOCTSIMH 3I0POBBS, KOTOPHIM DPEKOMEHJOBAHO
o0ydeHune 10 HHAUBUIyaIbHOMY y4eOHOMY ILIaHy Ha JOMY C HCIIONb30BAHIEM JHCTAHIMOHHBIX 00pa30BaTeNbHBIX TEXHOIOTHH.

B pesyabrare nsyyenus kypca XUMMH B 0cHOBHOI 1IKOJI€:
BrinycKHHK HAyYHTCs:

—  XapakTepu30BaTh OCHOBHBIE METO/Ibl IIO3HAHUS: HAOIIOICHHE, U3MEPEHHE, SKCIIEPUMEHT;

—  ONHMCHIBAaTh CBOIMCTBA TBEPJBIX, XKUIKHX, Fa3000pa3HbIX BEILECTB, BBIACIS UX CYIIECTBEHHBIC IPH3HAKY;

—  pacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKUX HOHATHH «aTOM», «MOJIEKYJIa», «XMMHYECKHH O3JEMEHT», «IIPOCTOE BEILIECTBOY,
«CJIO’KHOE BEILECTBOY, «BAJIEHTHOCTBY, «XUMHUYECKAs PEaKLs», UCIONIb3Yys 3HAKOBYIO CUCTEMY XUMMU;

—  pacKpbIBaTh CMBICI 3aKOHOB COXPaHEHHUS MacChl BELIECTB, TIOCTOSHCTBA COCTABa, aTOMHO-MOJICKYJISIPHOI TEOpHH;

—  pa3nuyaTh XMMHUYECKHE U (PU3UYCCKHE SIBICHUS,

—  Ha3bIBaTh XUMHYECKHE DJIECMEHTHI;

—  ONpEAEISTH COCTAB BELIECTB IO HX (opMynaM;

—  OIpeeNsiTh BAJICHTHOCTh aTOMA DJIEMEHTA B COCANHCHHUSAX;

—  ONpPENEeNATh TUI XUMHYECKUX PEaKIUiA;

—  Ha3bIBaTh MPHU3HAKH U YCJIOBUS NPOTEKAHUS XUMUUECKUX PEAKIIM;

—  BBUIBJIATh IPU3HAKH, CBUJICTENBCTBYIOLIME O MPOTEKAHUN XMMHYECKON PEaKIMK P BBIIOJIHEHUM XUMHYECKOTO OIbITa;

—  COCTaBIATH (pOPMyIIbI OUHAPHBIX COCTMHCHUI,

—  COCTaBJIATh YpPaBHEHMs XUMUYECKUX PEaKIUi;

—  cobironath npaBuia 0e30macHoi paboThI IPH MPOBEICHUH OIBITOB;

—  TOJIB30BaThCs 1a0OPATOPHBIM 00OPYAOBAHUEM H TTOCYI0H;

—  BBIYHMCJIATH OTHOCHTEIILHYIO MOJICKYJIPHYIO U MOJISIPHYIO MACChI BEILIECTB;

—  BBIYHCJIATH MAacCOBYIO IOJIO0 XMMHYECKOTO JJIEMEHTA 1O GOopMyJie COCTHHECHHS;

—  BBIYHCJIATH KOJIMYECTBO, 00BEM WITH MACCy BEIIECTBA [0 KOIMYECTBY, 00bEMY, MaCCE PEarcHTOB WJIH MPOIYKTOB PEaKIHH;

—  XapakTepu30BaTh HU3MYECKHE M XUMUYECKHE CBOMCTBA MPOCTHIX BEIICCTB: KHCIOPOAa H BOJOPO/IA;

—  TMOJy4aTbh, COOMPATh KMCIOPOA U BOIOPOLI;

—  pacno3HaBaTh OIBITHBIM ITyTEM Ia3000pa3HbIe BEIECTBA: KUCIOPOL, BOJOPOL;

—  pacKpbIBaTh CMBICI 3aKOHA ABOTaJIpo;

—  pacKpbIBaTh CMBICI MOHATHI «TETUIOBOI AP (EKT peakyny, «MOJSIPHBIH 00beM»;

—  XapakTepu3oBaTh (HH3UYECKUE H XUMHICCKHUE CBOMCTBA BOIBL;

—  pacKpbIBaTh CMbICI OHATHUS «PacTBOP»;

—  BBIUHCIIITH MAaCCOBYIO JIOJIO PACTBOPEHHOTO BEIIECTBA B pacTBOPE;

—  IPUTOTOBJIATH PACTBOPHI C ONPEICICHHOI MacCOBOM N0Jel paCTBOPEHHOTO BEIIECTBA;

—  Ha3bIBaTh COCJMHEHUS U3YyYEHHbIX KJIACCOB HEOPTaHMYECKHX BEILECTB;

—  XapakTepu3oBaTh (PU3MUECKHE U XUMHYCCKHE CBOMCTBAa OCHOBHBIX KJIACCOB HEOPTraHMYECKUX BEIIECTB: OKCHJIOB, KUCJIOT, OCHOBAHHIl,
couieit;

—  ONpeNeNaTh NPUHAJISKHOCTh BEIIECTB K ONPEIEIEHHOMY KJIacCy COSIMHEHUH;

—  COCTaBIATH (POPMYIIBI HEOPTAHUYECKHUX COSTUHEHUI M3yYCHHBIX KJIACCOB;

—  TIPOBOAUTH OIBITHI, OATBEPIKAAIONINE XUMUYECKIE CBOMCTBA H3YUCHHBIX KIIaCCOB HEOPTaHMYECKUX BEIICCTB;

—  pacno3HaBaTh OIBITHBIM ITyTEM PACTBOPBI KMCIIOT U ILEN0YEH 110 U3MEHEHUIO OKPACKU MHAMKATOPa;

—  XapaKTepu30BaTh B3aMMOCBS3b MK/ KJIACCaMH HEOPTaHUYECKUX COCAUHCHHN;

- packpbiBaTh cmbic Ileprnoanueckoro 3axona /I.M1. Menzeneesa;

—  0ODBACHATh (HU3UYECKUH CMBICT AaTOMHOrO (IOPSIIKOBOr0) HOMEpa XHMHYECKOrO JJIEMEHTA, HOMEPOB TpPYyNNBl M IepHoga B
nepuoandeckoii cucteme J[.M1. Menneneesa;

—  OOBSICHATH 3aKOHOMEPHOCTH U3MEHEHHS CTPOECHUS aTOMOB, CBOMCTB 3JIEMEHTOB B NPE/EiIax MajbIX MEPUOOB U IIIABHBIX MOATPYIIIL;

—  XapakKTepu3oBaTh XHUMHYECKHE JJEMEHTHl (0T BOJOpPOAA IO KalblLiMs) HAa OCHOBE HX IIOJOXKCHHS B INEPHOJMYECKOW CHCTEME
J.U. MenpeneeBa 1 0COOCHHOCTEI CTPOCHHUS X aTOMOB;

—  COCTaBIIATh CXEMbI CTPOEHMSI aTOMOB IepBbIX 20 351eMeHToB neproauueckoi cucremsl [.11. Menneneesa;

—  pacKpbIBaTh CMBICI MOHATHI: «XUMHYECKAs CBA3bY, «AJICKTPOOTPULIATETIBHOCTDY,

—  XapakTepu30BaTh 3aBUCHMOCTH (DU3MUYECKUX CBOMCTB BEIIECTB OT THIA KPUCTAITMYCCKON PELICTKH;

—  ONpENENATh BUJ XUMHYECKON CBSA3M B HEOPTaHUYECKUX COEANHEHUSIX;

—  n300paxkaTb CXEMbl CTPOEHHS MOJIEKYJI BELIECTB, 00Opa30BaHHBIX PAa3HBIMU BUJAMU XUMHUYECKUX CBA3EH;

—  pacKpbIBaTh CMBICI HOHATHH «HOHY», KKATHOH», «aHHOHY», «IJICKTPOIHUTHI», «HEAIEKTPOIUTHI», «IJEKTPOIUTHYECKAS AUCCOLUALIUS,
«OKHCIIUTEIY, «CTCTICHb OKUCIICHHS» «BOCCTAHOBUTENbY, KOKHUCICHUEY», BOCCTAHOBJICHHEY;

—  ONpEIeNiTh CTEIICHb OKUCIICHUS aTOMa 3JIEMECHTA B COCAMHECHUM;

—  pacKpbIBaTh CMBICI TEOPUH HJICKTPOIUTHUECKO AUCCOLMALINHT;

—  COCTaBJIATh YPaBHEHMS JIEKTPOIMTHUYECKON AUCCOLMALIUM KUCIIOT, LEI0YeH, Colei;

—  OOBSICHATB CYLIHOCTb IIPOLIECCA EKTPOTUTHYECKON TUCCOLHMALIMN U PEaKLMil HOHHOTO OOMEHa;

—  COCTaBIIATH MOJHBIC M COKPAIlCHHBIC HOHHBIC YPAaBHEHUS PeaKIMi OOMEHa;

—  ONpeIeNsaTh BO3MOKHOCTb IPOTEKaHUs PEaKlnii HOHHOTO OOMEHa;

—  NIPOBOAMTH PEAKLIMH, OATBEPKAAIONINE KAYECTBEHHBIH COCTAB Pa3JIMYHbIX BEILECTB;

—  ONpEeaeNsaTh OKUCIUTENIb U BOCCTAHOBUTEIIB;

—  COCTaBITh YPAaBHECHHS OKUCIHTEILHO-BOCCTAHOBHTEIILHBIX PEAKIUIA;



Ha3bIBaTh (baKTOpBI, BJIMAIOIINE HA CKOPOCTH XUMHAYECKOM peaKuuu;

KJ'IaCCHq)I/ILIHPOBaTL XUMHUYCCKHE PCAKIIUU 10 PA3JIMYHBIM IIPU3HAKAM;

XapaKTepUu30BaTh B3aNMOCBA3b MEKAY COCTaBOM, CTPOCHUEM U CBOWCTBaMU HEMCTAJIIIOB;

TIPOBOAUTH OIIBITHI MO ITOJYYEHHIO, CO6I/IpaHI/IIO 1 U3Y4YCHUIO XUMHYECKUX CBOWCTB F213006p213HLIX BEIICCTB: YIJICKUCIIOIO Tasa,
aMMHMaKa,

pacro3HaBaTh OMNBITHBIM ITYTEM ra3006pa3H},Ie BCIIECTBA: yFJ'IeKHCJ'ILIﬁ ra3 1 aMMHaK;

XapaKTEpU30BaTh B3aUMOCBA3b MEXKY COCTaBOM, CTPOCHUEM U CBOICTBAMH METAJJIOB;

Ha3bIBaTh OPraHMYCCKHE BCEIICCTBA IO HX (bOpMyJ'ICZ METaH, 5TaH, STUJIEH, METAHOJ, J3TaHOJ, IJIULCPUH, YKCYCHas KUCIIOTa,
AMUHOYKCYCHas KUCJIOTa, CTCapUHOBas KMCJIOTA, OJICMHOBAsA KUCJI0Ta, INIFOKO3a;

OLICHUBATDH BJIMSAHUEC XUMHUYECKOI'0 3arpsA3HECHUA Oprmammeﬁ CpeAbl Ha OpraHu3M Y€JIOBEKaA,;

TpaMOTHO 06paman,csI C BEIIECTBAMH B IMOBCEAHCBHON KHU3HU

ONpeAciIsaTb BO3SMOXKXHOCTh IIPOTECKAHUL peaKHI/Iﬁ HEKOTOPBIX HpeHCTaBHTeHeP‘I OpPraHnveCKUX BEHIECTB C KUCIOPOAOM, BOAOPOIAOM,
MeTau1aMH, OCHOBaHUAMH, TaJIOTCHAMMH.

BLll’lchH“K MOJIYYUT BO3MOKHOCTb HAYYUTHCH:

6b106U2ANb U NPOBEPSMNb IKCNEPUMEHMATLHO 2UNOME3bl O XUMUYECKUX CBOUCMBAX BeUjeCme HA OCHOBE UX COCMABA U CIMPOEHUs, UX
CROCOBHOCIU 6CIMYNAMb 8 XUMUYECKUEe DeaKyull, O Xapakmepe u nPOOYKMAX PA3IUYHbIX XUMUYECKUX PeaKyul;

Xapaxkmepusoeams 6ewjecmsed no cocmagy, CMpOeHulo U CE0UCMEaM, YCMAHAEIUBAMb NPUHUHHO-CIEOCIBEHHbIE CBA3U MeHCOy
OaHHbIMU XAPAKMEPUCTNUKAMU Beujecmed;

COCMasams MOEKYIAPHbIE U NOJHbIE UOHHbIE YPAGHEHUS NO COKPAUYEHHLIM UOHHBIM YPABHEHUAM,

NPOZHO3UPOBAMb CNOCODHOCMb Beujecmaed NpOAGISMb OKUCIUMENbHbLE UL BOCCINAHOBUMENbHbIE CEOUCMEA C YUemoM CmeneHel
OKUCTIEHUSL INeMEHMO8, BXOOAUUX 8 €20 COCMAB;

COCMasiame ypasHeHus peakyutl, cOOmMeemcmeyuux nocie008amelbHOCU NPesPaujeHUll HeOP2AHUYECKUX Belecms PA3IUYHbIX
K1accos;

6b106U2ANMb U NPOBEPSMb HKCHEPUMEHMANLHO 2UNOMe3bl O Pe3yabmamax G030elcmeus PA3IUYHbIX (QAKMoOpo8 HA U3MEHeHUe
CKOpOCIU XUMUYECKOU PeaKyuil;

UCNOIB3068aMb NPUOOPEMenHble 3HAHUA 0I5 IKOIOUYECKU 2PAMOMHO20 NOBEOEHUs 8 OKpYIHCalouell cpede;

UCNOB308AMb NPUOOPEMEHHble KIoYesble KOMNEMeHYuU Npu GblNOIHEHUU NPOeKmo8 U Y4eOHO-UCCIed08AMeNbCKUX 3a0ai no
U3YYEHUIO CBOUCME, CNOCODOB NOJYYEHUS. U PACNO3HABAHUS BeWeCms,

06bEKMUBHO OYEHUBAMb UHPOPMAYUIO O 8eUeCmBaX U XUMUUECKUX NPOYeCCax;

KpUmMuyecki OMmHOCUMbCS K NCeBOOHAYYHOU UHDOPpMAayuU, HeO0OPOCOBECHOU peKiame 8 CPeOCmeax MAccosoll UHpopmayuu,;
0CO3HABAMb 3HAUEHIUE MEOPEMUYeCcKUX SHAHUI N0 XUMUU 0I5 NPAKMUYECKOU 0esmelbHOCIU YeN08eKd;

co3dasams Mooeiu U cxemvl Ol peuleHuss Y4eOHbIX U NO3HABAMENbHLIX 3a0ay, NOHUMAMb HeoOX00UMOCMb COOMO0eHUs.
npeonucanuil, npeonazaemMvlx 8 UHCMPYKYUAX NO UCNONb308AHUIO TEKAPCME, CPeOCmE ObIMo6oU Xumuu u Op.

JINYHOCTHBIE Pe3yJIbTaThI 00yYeHNUs

Yyammiics 10J1KeH:

3HATH U MOHUMATh:

OCHOBHBIC MCTOPHYECKHE COOBITHS, CBS3aHHBIC C Pa3BUTHEM XHMHH U OOLIECTBA; JAOCTH)KCHUS B OONACTH XUMHUH M KYJIbTYypHBIC
TpaJULKH (B YACTHOCTH, HAyYHBIC TPaJHULHN) CBOCH CTPaHBI;

00LIEMHUPOBBIE JOCTHXEHHUS B 00JIACTH XHMHHU;

OCHOBBI 37I0POBOTO 00pa3a KU3HU;

MpaBUJia MOBEJICHUS B YPE3BBIYAHBIX CUTYAIMSIX, CBS3aHHBIX C BO3ICHCTBHEM pPa3MYHBIX BEIIECTB; COLMUAIBHYIO 3HAYMMOCTh W
coziepkanue npoheccuii, CBI3aHHBIX C XUMHUCH;

OCHOBHBIC TIpaBa U OO0S3aHHOCTH TpakJaHWHA (B TOM YHCIIE Y4YaIlerocs), CBSI3aHHBIC C JMYHOCTHBIM, NPO(GECCHOHAIBHBIM H
JKH3HEHHBIM CaMOOIIPE/ICICHUEM;

HCHBITHIBATD: YyBCTBO FOPJOCTH 332 POCCHHCKYIO XMMHUECKYIO HAYKY M YBa)KCHHE K HCTOPHHU €€ Pa3BUTHS,

YBOXCHHUE U MPUHATHE TOCTIKCHUH XMMHU B MUPE; YBAXKCHUE K OKPYKAIOIIUM (YYaIUMCs, YIUTEISIM, POJUTEISAM U 1p.) — YMETh
CIIyIIaTh Y CIBILIATH MAPTHEPA, IPU3HABATH MPABO KaXKJOr0 Ha COOCTBEHHOE MHECHHE M IPUHUMATh PEIICHHUS C YYETOM MO3UIHN BCEX
YYaCTHHKOB; CaMOYBa)KCHHE H IMOLIMOHATBHO-TIOJIOKHUTEIEHOE OTHOIICHHE K ce0e;

NPHU3HABATb: LEHHOCTh 3J0POBbs (CBOETO M IPYTHX JIIOAEH); HEOOXOIUMOCTh CAMOBBIPAKEHHS, CAMOPCAH3ALUH, COLMAIBLHOTO
NPU3HAHUS;

0CO3HABATh: TOTOBHOCTH (MJIM HETOTOBHOCTH) K CaMOCTOSTEIBHBIM MOCTYNIKAaM W JEHCTBUSM, NPHUHATHIO OTBETCTBEHHOCTH 33 HMX
PE3yJIbTaThl; TOTOBHOCTb (HJIM HErOTOBHOCTB) OTKPBITO BBIPAXKaTh M OTCTAMBATH CBOIO MO3HLMIO M KPUTUYHO OTHOCHTBCS K CBOMM
HOCTYIIKaM;

MPOSIBISATB: T00POKENATEIFHOCTh, TOBEPHE U BHUMATEIBHOCTh K JIIOJSIM, FOTOBHOCTh K COTPYAHHYECTBY H APYKOeE, OKa3aHHIO
TIOMOLIX HY>KAAIOIIUMCS B HEH;

YCTOWYMBBIM IO3HABATENBHBIH HMHTEPEC, WHUIMATHBY U JIOOO3HATENBHOCTh B HM3YyYCHHH MHpa BELICCTB M  PEaKLHH;
LEJICYCTPEMIICHHOCTh U HACTOWYUBOCTD B TOCTHIKEHHH LIENICH, TOTOBHOCTH K MPEOIOJICHUIO TPYIHOCTEH;

yOCKICHHOCTh B BO3MO)KHOCTH TTO3HAHUS MPUPOJIBI, HEOOXOIMMOCTH Pa3yMHOr0 MCIOJIb30BAHMS JOCTHKCHUI HAYKH M TEXHOJIOTHI
ISl pa3BUTHUS OOILECTBA;

yMeThb:

YCTAQHABJIMBATh CBS3b MEXKIY LEIbK0 M3Yy4CHUS XHUMHM M TEeM, A 4YEro OHa OCYIIECTBISETCS (MOTHBAMM); BBINOIHATH
MPOTHOCTUYECKYIO CaMOOILICHKY, PEryJHPYIOIIYI0 aKTUBHOCTh JMYHOCTH HA JTale e¢ BKJIIOYCHHUS B HOBBIH BHJ JEATCIBHOCTH,
CBSI3aHHBII C HAYAJIOM U3YYECHHS HOBOTO y4eOHOr0 MpeaAMeTa XHMHU;

BBITIOJIHATD KOPPUTHPYIOLIYIO CAMOOLICHKY, 3aKITIOYAIOIIYIOCs B KOHTPOJIC 33 IPOLIECCOM U3YUCHHS XHMHH M BHECCHUH HEOOXOIUMBIX
KOPPEKTHBOB, COOTBETCTBYIOIIMX 3TAallaM M COCO0aM U3YUCHHS Kypca XHMHHY;

CTPOMTbh JKU3HECHHBIE U MNPO(ECCHOHANBHBIC IUIAHBI C YYETOM KOHKPETHBIX COLMAIbHO-MCTOPUYCCKUX, MONHTHYCCKHX U
9KOHOMHUYECKHUX YCIOBHIA;

0CO3HaBaTh COOCTBEHHBIC LICHHOCTH U UX COOTBETCTBUE IPHHUMACMBIM B JKM3HH PELICHUSIM;

BECTHU IUAJIOT Ha OCHOBE PAaBHOIPABHBIX OTHOLICHUI U B3aUMHOTO YBaXKCHHUS;

BBIJICIISITH HPABCTBEHHBII aCIEKT MOBEACHUS U COOTHOCHUTH IOCTYIKH (CBOU M JPYTHX JIFOJICH) U COOBITHS C TIPHHATHIMU STHYECKUMHU
HOpMaMH;

B MIpelenax CBOMX BO3MOXKHOCTEW IMPOTHBOJICHCTBOBATH NEWCTBUSAM W BIMSHUSIM, MPEACTABISIONIMM Yrpo3y JKH3HH, 3[0POBBIO H
0€30MaCHOCTH JINYHOCTH M OOIIIECTBA.



2. COAEP)KAHUE yuebHOTO IMpeameTa:
8 kuacc (3 yaca B Hesesio, Becero 102 yaca)
BBenenne (6 yacoB)

Ipeamer xumun. MeTo/Ibl TO3HAHUS B XMMUH: HAaOJIFOJCHNE, SKCIIEPUMEHT, MOZIeIMpoBaHue. VICTOUYHNKH XUMHYECKOi HH(pOpMAIHH,
ec MOJIyYeHUE, aHaJIU3 U TIPECTABICHUE €r0 Pe3yIbTaToB.

IToHsTHE 0 XMMUYECKOM 3JIEMEHTE U ()OpMax ero CylIeCTBOBaHHSA: CBOOOJHBIX aTOMAX, IPOCTHIX U CIOXKHBIX BEIICCTBAX.

Ilpesparenus BemecTB. OTIMYNE XUMHYECKUX PEAKIUi 0T QU3nMUecKuX sBICHUI. Poib XUMHHM B KN3HH YenoBeka. XeMopuiuns u
xeModoous.

KpaTkue cBefieHUs U3 HCTOPUM BO3HUKHOBEHUS M PA3BUTHSA XUMUH. PoJIb OT€UeCTBEHHBIX YUEHBIX B CTAHOBJIEHUHM XUMHYECKOH HayKu
— paboter M. B. JlomonocoBa, A. M. byrneposa, Jl. 1. Menzneneesa.

Xumuyeckas CUMBOJMKA. 3HAKM XHMHYECKHX 3JIEMCHTOB M INPOMCXOXKJCHHWE WX Ha3BaHHMi. Xumudeckue dopmynsl. MHIEKCH 1
koo dunuenTsl. OTHOCHTEIbHBIE aTOMHAs X MOJIEKyIsipHasi Maccsl. [IpoBeieHre pacueToB MacCOBOM OIM XHMMHYECKOTO JIEMEHTA B BEIIECTBE
Ha OCHOBE €ro (opMyIIbL.

Ilepuonnueckas cucteMa XHUMHYecKHX dnmeMeHToB JI. M. MeHneneeBa, ee CTpyKTypa: Majble M OOJbIINE MEPHOJbI, TPYNIBI U
noarpynmnsl. Ileprogudeckas cucTeMa Kak CIpaBOYHOE TOCOOHE UL MOMYICHHUS CBEACHUH O XMMHYECKUX JJIEMEHTaX.

JlemoHcTpanum.

1. Mogenu (urapocrepkHeBbie 1 CTioapTa — bpurie6a) pa3aIMYHbIX IPOCTHIX U CJIOXKHBIX BEIECTB.
2. Kosnekuus CTeKISIHHON XUMUYECKON 1OCy bl

3. Konniekiyis MaTepHaioB M U3CNUH U3 HUX HA OCHOBE IFIOMUHUSL.

4. B3aumopeiicTBre MpaMopa ¢ KUCIOTOH ¥ MOMYTHEHHE U3BECTKOBOM BOJIBI.

JlaGopaTopHble ONBITHI.

1. CpaBHeHHE CBOMCTB TBEPABIX KPHCTAIINUECKUX BELIECTB U PACTBOPOB.
2. CpaBHeHHE CKOPOCTH MCIIAPEHHs BOMBI, OIEKOTIOHA M 9THUIIOBOTO CIIMPTa ¢ GHIBTPOBATBHOM Oymard.

IIpeameTHbIe pe3yabTaThl 00yYeHHs
Yyamuiics 0/1:KeH yMeTb:

HCNO0JIL30BAaTh TIPU XapaKTEPUCTUKE BEILECTB MOHATHUSA: «aTOM», «MOJIEKYJIa», «XMMHUECKUH 3JIEMEHT», «XUMHYECKUH 3HAK, MM
CHMBOID», «BELIECTBOY», KIIPOCTOE BEILECTBOY», «CIIOKHOE BEIIECTBO», «CBOMCTBA BELIECTBY», «XMMHUYECKUE SIBICHUS», «(QU3NUCCKUE SBICHUS,
«K03()(DULUCHTBI», KMHACKCHI», KOTHOCUTENIbHAS aTOMHAs Maccay, «OTHOCUTEIbHAs MOJICKYJIIPHAs MAaCcCay, «KMacCcoBasi OISl DIIEMEHTAY;

3HATH: NPEAMETHl H3YYCHHsI €CTECTBEHHOHAYYHBIX IMCLUMILUIMH, B TOM YHCIIe XMMHHU; Xumudeckue cumBoiisl: Al, Ag, C, Ca, Cl, Cu,
Fe, H, K, N, Mg, Na, O, P, S, Si, Zn, ux Ha3BaHHs U MPOU3HOIICHHE; KIACCU()UIMPOBATH BELIECTBA MO COCTaBY Ha IPOCTHIC U CIIOXKHBIC;
pas3nuuaTtk: TeNa U BEUISCTBA; XMMUUECKHI JIEMEHT U MPOCTOE BEILECTBO;

OMHCHIBaTH: (OPMBI CYLIECTBOBAHHS XHMHYECKUX DJIEMEHTOB (CBOOOIHBIE ATOMBI, IPOCTHIC BELIECTBA, CIOXXHBIC BELIECCTBA);
Tabanunyo Gopmy Ilepuoandeckoll CHCTEMBI XUMHYECKUX DJIEMEHTOB; IOJIOKEHUE 3IeMeHTa B Tabmuue . Y. MenpeneeBa, ucmnoib3ys Imo-
HATHSA IIEPUOJ», «TPYIIIay», «IJIaBHAs MOATPYIIay, «II000YHAS MOATrPYIIa»; CBOWCTBA BELIECTB (TBEPABIX, KUAKUX, Fa3000pa3HBIX);

00BSICHATB CYIIHOCTh XUMHYECKUX SBJICHUN (C TOUKU 3PEHUS] AaTOMHO-MOJIEKYJIIPHOTO YYEHUsI) U MX HNPUHLUINAIBHOE OTINYHE OT
(bU3MUECKUX SABJICHUI;

XapaKTEePU30BaTh: OCHOBHBIC METOAbI HW3YYCHHs CCTCCTBEHHBIX NUCUMIUIMH (HAONMIONCHUE, SKCIEPUMEHT, MOJCIUPOBAHHUE);
BEIIECTBO IO €ro XMMHYECKOW (hOpMyJie COrJacHO IUIaHy: KaueCTBEHHBIH COCTAB, TUII BELIECTBA (MPOCTOE WM CIOXKHOE), KOMHYESCTBECHHBIN
COCTaB, OTHOCHTENbHAs MOJIEKYJSIpHAs Macca, COOTHOIICHHE MAacC JJIEMCHTOB B BEILECTBE, MAcCCOBBIC JOJM 3JIEMECHTOB B BELICCTBE (IS
CJIOXKHBIX BEIICCTB); POJb XUMHHU (IOJIOKHUTEIBHYIO W OTPHLATEIBHYIO) B JKH3HH 4YEJIOBEKa, apTyMEHTHPOBATh CBOEC OTHOIICHHUE K ITOM
npobieme;

BbIYMCISATH OTHOCUTEIBHYIO MOJICKYJIIPHYIO MaCCy BEIIECTBA U MACCOBYIO JIOJIF0 XMMUYECKOT0 JJIEMEHTA B COSTUHCHHUSIX;

NPOBOIUTH HAOJIIOIEHUSI CBOMCTB BEIICCTB U SIBJICHHUMN, IPOUCXOAAIINX C BEIIECTBAMHU;

€006JII01aTh PABHJIA TEXHHKH 0€30IaCHOCTH IIPY NPOBEICHUY HAOTIOACHUH 1 1Ta0OPaTOPHBIX OIBITOB.

o6pamarbesi ¢ 1abOpaTOpPHBIM 00OPYIOBAaHMEM W HAarpeBaTElIbHBIMH HPUOOPAMH B COOTBETCTBUM C IPAaBWIAMU TEXHUKH
0e30MmacHOCTH;

BBINOJIHATH NPOCTEHIINE NPUEMbl PabOThI C 1a00paTOPHBIM 000PYAOBAHUEM: JJAOOPATOPHBIM LITATHBOM; CIMPTOBKOIA;

Ha0J1I01aTh 32 CBOWCTBaMHU BEIIECTB U SBJICHUSIMH, IIPOUCXOISIINMH C BELIECTBAMH,

ONMCHIBATH XUMHYECKHUI IKCIIEPUMEHT C TIOMOILBIO €CTECTBEHHOTO (PYCCKOTO WIIM POIHOTO) SA3bIKA U S3bIKA XUMHU;

JeJ1aTh BBIBOJIbI 110 PE3yJIbTaTaM IPOBEIECHHOIO 3KCIIEPUMEHTA,;

MeTtanpeaMeTHbIe pe3yJbTATHI 00y4eHHs
Yyamuiicst 10/1:KeH yMeTb:
—  ONpEAEIATH MPOOJIEMBI, T. €. yCTaHABIHBATh HECOOTBETCTBHE MEXKLY JKEITAEMbIM U ICHCTBUTEIBHBIM;

—  COCTaBJIATBH CIIOXKHBII IJIaH TEKCTA;

—  BIajgeThb TAaKHUM BHJIOM H3JIOKEHHUS TEKCTa, KaK IIOBECTBOBAHHE;, IO PYKOBOACTBOM YYHTENS IPOBOIUTH HEMOCPEICTBEHHOE
HaOJII0/ICHHUE;

—  TI0J PYKOBOJCTBOM YYHUTENs OGOPMIISTH OTYET, BKIIOYAOIINH ONMCaHNue HAOMIOACHNS, €ro pe3yJbTaToB, BBIBOJIOB;

—  HCTONIb30BaTh TaKOW BHJ MBICICHHOTO (MIEaIbHOTO) MOICIMPOBAHUS, KAaK 3HAKOBOC MOJICIMPOBAHUE (HA TNpPHMEpPEe 3HAKOB
XMMHYECKHX JIEMEHTOB, XHMHUYECKHX (OpMyII);

—  HCTONIb30BaTh TAaKOH BHUJA MAaTepHAIBLHOTO (TMPEIMETHOrO) MOAEIHMPOBAHUS, KakK (PU3NUECKOE MOJACIUPOBAaHHE (HA IpUMeEpe
MOJICTIUPOBAHHUS ATOMOB U MOJICKY);

—  TOJy4YaTh XMMHYECKYI0 MH()OPMALMIO W3 Pa3IMYHBIX HCTOYHHKOB; ONMPENCIATh OOBEKT W acHeKT aHalM3a U CHHTE3a; ONpENeisiTh
KOMITOHEHTbI 00BEKTa B COOTBETCTBUHM C ACIIEKTOM aHaIHM3a U CHHTE3a;

—  OCYLICCTBIISITh KAYECTBEHHOE M KOJIMYECTBEHHOE OMUCAHUE KOMIIOHCHTOB O0BEKTa;

—  ONpEeIeNiaTh OTHOLICHHUS O0BEKTA C APYTHMHU 00BEKTaMU; ONPECIIATh CyLIECTBEHHBIC IIPU3HAKH 00BEKTA.

—  caMOCTOSATEJIBHO UCIOJIb30BaTh OMOCPEAOBAHHOE HAOIIOICHHE.
Tema 1. AToMbI XUMHYECKHUX 3J1eMeHTOB (13 yacoB)
ATOMBI Kak (opMa CyLIECTBOBAHHS XUMUYECKUX >JIeMEHTOB. OCHOBHbIEC CBEACHUS O CTPOCHUH aTOMOB. J[0Ka3aTenbCTBa CIOKHOCTH

ctpoeHust aToMoB. OmnbIThl Pesepdopna. [lnanerapHas Mozenb CTpOCHHUSI aTOMa.
CocTaB aTOMHBIX $/I€p: HPOTOHBI, HEHTPOHBL. OTHOCHTENbHAS aTOMHas Macca. B3auMOCBS3b MOHATUIl «IPOTOH», «HEHTPOHY,
«OTHOCHTENbHAsE aTOMHAsl Maccay.

V3MeHeHure yncia IPOTOHOB B sIIpe aToMa — 00pa30BaHKUE HOBBIX XMMHYECKUX HJIEMEHTOB.
M3MeHeHure yncia HeHTPOHOB B siApe aToMa — 00pa3oBaHue n30TonoB. COBPEMEHHOE ONPEEICHUE TTOHATHS «XMMUYECKHUI SJIEMEHTY.
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HM3oTOMmBI KaK pa3HOBUIHOCTU ATOMOB OJJHOTO XUMUYECKOTO DIIEMEHTA.

Onektponbl. CTpOEHHE 3JIEKTPOHHBIX YPOBHEH aTOMOB XMMHMYECKHX 3JICMEHTOB MalbIX INepuofoB. [loHsATHE O 3aBeplICHHOM
JJIEKTPOHHOM YPOBHE.

INeproanueckas cucteMa XuMU4Yeckux sneMentoB JI. M. MeHnzneneeBa 1 CTpoeHHE aTOMOB — (QDM3HYECKUH CMBICI TOPSAKOBOTO HOMEpa
JJIEMEHTa, HOMepa IPYIIIBL, HOMepa IepHoa.

V3MeHeHne 4ncla YIEKTPOHOB HA BHEITHEM 3JIEKTPOHHOM YPOBHE aTOMa XUMUYECKOTO JIEMEHTa — 00pa30BaHUE MOJIIOKUTEIBHBIX U
OTpHULATENbHBIX HOHOB. VOHEI, 00pa3oBaHHBIC aTOMaMH METAaUIOB M HEMETa/UIoB. IIpHUYMHBI M3MEHEHUS METaIMIEeCKUX M HEMETaUINIECKUX
CBOIiCTB B mepuozax u rpymmax. O6pazoBanue OuHapHbIX coenuHeHui. [lonsTne 06 HOHHOW cBs3U. CxeMbl 00pa30BaHUS] MOHHOW CBSI3H.
BzaumozeiicTBie aTOMOB 3JI€MEHTOB-HEMETAIOB MEXIy co00i — 00pa3oBaHHE IBYXaTOMHBIX MOJIEKYN IPOCTHIX BemiecTB. KoBaseHTHast
HEIMOJIAPHAs XUMHUYECKas CBSA3b. DIEKTPOHHBIC U CTPYKTYPHBIC (POPMYJIBL.

BzanmozelicTBHE aTOMOB HEMETAILIOB MEX/Ly OO0t — 00pa3oBaHKHEe OUHAPHBIX COCAMHEHUIT HEMETAIIOB. DIEKTPOOTPHIATEIBHOCT.
KoanenTtras nomspHast cBsi3b. [IoHATHE 0 BaJEHTHOCTH KaK CBOMCTBE aTOMOB OOpa30BBIBaTh KOBAICHTHBIC XuMuueckue cBsa3u. CocraBieHue
(opMy1 OMHAPHBIX COSIMHEHHUH 110 BaJICHTHOCTH. HaxoxkaeHne BaIeHTHOCTH 110 (opMyiIe OHHAPHOTO COCIUHEHHUS.

BzanMopeiicTBHEe aTOMOB METAJIIOB MEXKTy cO00H — 00pa30BaHUe METALINYECKIX KPUCTAIIIOB. [I0HATHE 0 METaINYECKOH CBSI3H.

JlemoHcTpanum.

Mozenn aToOMOB XMMHYECKHX 21EMEHTOB.
IMeproanueckast cucTeMa XuMudeckux »aemenToB /1. 1. Menneneesa (pa3muausie (HOPMEI).

JlabopaTopHbIe ONBITHI.

3. MopenupoBaHue NPUHIUINIA JSHCTBUS CKAHUPYIOIIETO MHKPOCKOA.
4. V3roTtoBneHue MoieNei MOJIeKy1 OMHAPHBIX COCAMHEHU.
5. M3roToBiieHne MOZEIH, WILTFOCTPUPYIOIEH CBOMCTBA METAJUIMUECKOH CBS3H.

IIpeameTHbIe pe3yIbTATHI 00yYeHHs
Yuammiicst 10J17KeH yMeThb:

—  HCHOJIb30BaTh TPU XapPAKTEPUCTUKE aTOMOB IMOHATHS: «IPOTOH», KHEHTPOH», «IJEKTPOH», «XUMHYCCKHUIl IJIEMEHT», «MacCOBOEC
YHCIIO», «U30TOI, «IJCKTPOHHBIH CIION», «IHEPTETUUECKHI YPOBEHBY, «AJIEMEHTBI-METAIUTBI», «3JIEMEHThI-HEMETAILTBI»;

—  TIPU XapaKTEPHCTHKE BEIICCTB INOHSATHUS «HUOHHAS CBS3b)», «HOHBD)Y, «KOBAJICHTHAs HEIMOJSIPHAsl CBS3b», «KOBAJCHTHAS MOJISIpHAs
CBSI3bY, «ANIEKTPOOTPULIATEILHOCTDY, «BATICHTHOCTB), METAJUTHUECKasi CBS3bY;

—  ONHCBHIBATH COCTAB M CTPOEHHE ATOMOB AJICMEHTOB C MOPSAAKOBEIMU HOMepamu 1—20 B [lepuoandeckoii cucteMe XMMHUUECKHX dJie-
mentoB JI. . MenneneeBa;

—  COCTaBJSATH CXeMbI pacnpeesieHUusl JIEKTPOHOB MO 3JIEKTPOHHBIM CIIOSM B JJICKTPOHHOH 000JIOYKE aTOMOB; CXEMbI 00pa30BaHUS
Pa3HbIX THUIOB XUMHYECKON CBSA3U (MOHHOM, KOBAJICHTHOM, METAJIINYECKON );

—  OOBSICHATH 3AaKOHOMEPHOCTH U3MEHEHUsl CBOMCTB XUMUYCCKHX 3JIEMECHTOB (3aps/I0B S/Iep aTOMOB, YUCIIA HJICKTPOHOB HAa BHEIIHEM
3JIEKTPOHHOM CJIOE, YKCIIO 3alojHAEMbIX 3JIEKTPOHHBIX CIIOEB, PaguyC aToOMa, 3JIEKTPOOTPULATENBHOCTh, METAJUIMUECKUE U
HEMeTaNIYEeCKUe CBOICTBA) B EpHO/AX U rpynmnax (rJ1aBHbIX noArpynnax) Ilepuoaudyeckoi cuctemMbl XuMuyeckux 3nemenTos /J1. M.
MeHzeneeBa ¢ TOYKH 3pEHHS TEOPUU CTPOCHHS aTOMa;

—  CPaBHUBATHb CBOICTBA aTOMOB XMMHUYECKHX 3JE€MEHTOB, HAXO[LIMXCS B OJHOM IIEPUOAC WM TJIABHOW MOATPYIIIE
Tlepuoanueckoit cuctembl Xxumudeckux sneMeHtoB JI. M. MenneneeBa (3apsgoB siiep aTOMOB, YHMCJa JJICKTPOHOB Ha BHEIIHEM
3JIEKTPOHHOM CJIOE, YKCJIO 3alojHAEMbIX 3JIEKTPOHHBIX CIOEB, PaJuyC aToMa, 3JIEKTPOOTPULATENBHOCTh, METAJUIMUECKUE U
HEMETAJTMYECKHE CBOMCTRA);

—  JaBaThb XapaKTePHCTHKY XMMMYECKHX 3JIEMEHTOB 110 UX NosoxeHuto B Ilepuonuueckoii cucreme Xumudeckux 3aementon J1. M.
MenpeneeBa (XUMUYECKUH 3HAK, MOPSIAKOBBI HOMEp, NEPUOJ, IPYIIIIA, HOATPYIINA, OTHOCUTENIbHAS aTOMHAsi Macca, CTPOEHHUE aToMa
— 3apsig sAApa, YUCIO MPOTOHOB M HEHTPOHOB B siipe, OOIIee YHCIO JIEKTPOHOB, PACIPEACICHHE JJEKTPOHOB IO JJICKTPOHHBIM
CJIOSIM); OTIPEIENATh TUIl XUMUYECKOH CBSA3M 10 (pOpMyJie BEIIECTBA; IPHBOIUTH MPUMEPHI BEIIECTB C Pa3HBIMU TUIIAMH XHMHUYECKOM
CBSI3H;

—  XapaKTepu30BaThb MeXaHU3MBbI 00Pa30BaHMsI KOBAICHTHOH CBSA3M (OOMEHHBII), HOHHOH CBSI3H, METAJULIMYECKON CBS3H;

—  YCTAaHABJIMBATH NPUYUHHO-CJIE[ICTBEHHbIE CBSI3HU: COCTAB BEIIECTBA — THUIT XUMUYECKOI CBSI3H;

—  cocTaBJaATh GopMy.Jibl OUHAPHBIX COETUHEHUH 110 BAJICHTHOCTH;

—  HaXOAMTb BAICHTHOCTH JJIEMEHTOB 110 (hopMyJie OHHAPHOTO COCUHCHHUSI.

MeTtanpeaMeTHbIe pe3yJbTATHI 00y4eHHs
Yuammiicst 10J17KeH yMeThb:

—  (opMyIMpoOBaTh THIIOTE3Y 110 PELICHHUIO POOJIEM; COCTABIIATH MUIAH BBINOJIHCHHS Y4eOHOM 3a/1a4n, PELICHHs IPOOIeM TBOPYECKOTO
1 MOMCKOBOT'O XapaKTepa, BBIOIHCHHS POEKTA COBMECTHO C YUHUTEIIEM;

—  COCTaBJSATH TE3HCHI TEKCTA;

—  BJAJIeTh TaKUM BHIOM H3JI0XKEHHS TEKCTa, KaK ONUCAHKE; UCIIOIb30BaTh TaKOH BUJ] MBICIICHHOTO (MI€aIbHOr0) MOJCIUPOBAHNUS, KaK
3HAKOBOE MOZCIMPOBAHKE (HA MPHMEPE COCTABIICHHS CXEM 00pa30BaHUs XMMUUYECKON CBSA3H);

—  HCNOJb30BATh TAKOI B MaTePHAIIBHOTO (TIPEIMETHOTO) MOACIMPOBAHHMS, KaK aHAJOr0BOE MOIECIHPOBAHHE;

—  HCNOJb30BATh TAaKOW BHJ MaTepHaIbHOTO (IIPEJMETHOTr0) MOJCIUPOBAHNS, KaK (PU3MUECKOEe MOJCIHPOBaHNE (Ha IpUMepe Mozaeneit
CTPOCHHS aTOMOB);

—  ompeeJasiTb OObCKTHI CPABHEHHS M ACIEKT CPaBHEHUsS OOBEKTOB; BBINONHATH HEIMONHOE OJHOIMHEHHOE CPaBHEHHE; BBINONHATH
HEIOJIHOE KOMIUICKCHOE CPABHEHHE; BBIIOJIHATh MOJHOE OJHOIMHEHHOE CPAaBHEHHE.

Tema 2. IIpocTble BemecTsa (9 4)

Ilonoxenue MeTauioB 1 HeMeTayu1o0B B Ileproanyeckoil cucreme xummuueckux anementos . V. MenneneeBa. Baxkueiiue npocTsie
BEIIECTBA — METAJUIBI (KEJe30, ATFOMUHHMN, KaJbIUi, MarHUi, HaTpUii, Kanuii). O0uue Gpu3ndeckue CBOWCTBa METAILIOB.

BaxxHeiime mpocTble BeleCTBa-HEMETAIUIB, 00Opa30BaHHBIE aTOMAaMH KHCIIOPOZA, BOXOPOIa, a30Ta, cepbl, docdopa, yriepoxa.
MostekyJbl IPOCTHIX BELIECTB-HEMETAIIOB — BOAOPO/a, KHCIOPOAa, a30Ta, TAIoreHOB. OTHOCUTENbHASI MOJICKYIIIPHAs Macca.

CrocoOHOCTh aTOMOB XHMHYECKHX 3JIEMEHTOB K OOpa30BAaHMIO HECKOJBKHX IIPOCTBIX BEUICCTB — aIOTPONHUS. AJUIOTPOIHBIC
Momudukamuu Kuciaopoaa, ¢docdopa, onoBa. MeTalulMyecKkHe M HEMETAUTMYECKHE CBOMCTBAa MPOCTHIX BewecTB. OTHOCHUTENBHOCTH 3TOTO
MTOHATHSI.

Yucno Aporazapo. KonuyectBo BemiectBa. Monbs. MonsipHast Macca. MoJsipHbIii 00beM ra3000pa3HbIX BellecTB. KpaTHble equHULBI



U3MEPEHUA KOJMYECTBA BCIICCTBA — MUJUIMMOJIb U KHJIOMOJIb, MWJUJIMMOJIApHAs W KUJIOMOJIApHas MacChl BEIIECTBA, MPIJ'IJ'IPIMOJ'IﬂpHHﬁ "
KPIJIOMOHﬂpHLIf/‘I 00BEeMBI F213006p213HLIX BCIICCTB.
Pacyersl ¢ HCIOIB30BAHUEM MOHSATHH «KOJIUYECTBO BCIIECTBA», «KMOJIIpHAsA Macca», ((MOHﬂpHLIﬁ o0BeM ra3oB», «4UCJIO ABOFaleO)).

JlemoHcTpanum.

Ilomyyenue o3oHa.

O06pa3sibl 6e10ro U ceporo 0yioBa, 6eoro U kpacHoro docdopa.
HexkoTopsle MeTasIbl M HEMETAILTBI C KOJIMYECTBOM BeIlecTBa 1 MOJIb.
MousipHslit 06beM ra3000pa3HbIX BEIIECTB.

JlabopaTopHbIe ONBITHI.

6. O3HaKOMJICHHE C KOJJICKIIMEH METaJlIOB.
7. O3HAKOMJICHHE C KOJJIEKIIUEH HEMETAJIIOB.

IIpeameTHblie pe3yabTATHI 00yYeHHsI
Yyamuiics 0/1:KeH yMeTb:

—  HCIIOJIb30BaTh IPH XapaKTEPUCTUKE BEIIECTB MOHATHUS: KMETAIUIbI», «IUIACTUYHOCTBY, KTEIUIONPOBOIHOCTDY, «3JIEKTPOIPOBOAHOCTDY,
«HEMETAJUTBI», «aJUIOTPOITHSI», «AJUIOTPOITHBIC BUAOM3MEHEHHS, WM MOJHU(UKAIINY;

—  ONHUCHIBATH IOJOKEHUE IEMEHTOB-META/UIOB M 3JIEMEHTOB- HEMETAUIOB B [lepuoanyeckoit cucreMe XxuMuyeckux snementon J1. M.
Menpeneesa;

—  iaccu(HUIHUPOBATh MPOCTHIC BEIECTBA HA METAILIBI M HEMETaIUIbI, SJIEMEHTHI;

—  ONpEeNeNATh NPUHAJISKHOCTh HEOPIAHUUYECKUX BELECTB K OJJHOMY M3 H3YyYEHHbIX KJIACCOB — METAJLIbI M HEMETAJLIbI;

—  JI0Ka3bIBaThb OTHOCUTEIBHOCTD JEJICHUS MPOCTHIX BEIIECTB HA METAJUIBI ¥ HEMETAILIBI;

—  XapakTepu30BaTh 00LIMe (U3NUECKUE CBOWCTBA METAILIOB;

—  yCTaHaBJIMBATh NPUYMHHO-CIIECJCTBEHHBIE CBA3M MEXy CTPOSHMEM aTOMa M XMMUYECKOH CBS3bIO B IPOCTBIX BEILECTBAX — METaJLIaX
¥ HEMeTaJlIax;

—  OOBSICHATH MHOTOOOpAa3ue MPOCTHIX BEUIECTB TAKUM (paKTOPOM, KaK aJUIOTPOITHS,

—  ONHMCBHIBAaTh CBOIMCTBA BEIIECTB (HA MPUMEpax MPOCTHIX BEIIECCTB — METAJUIOB U HEMETAJIIOB);

—  colbiroath NpaBuiia TEXHUKH O€30IIaCHOCTHU MPH NPOBEACHUH HAOIIOACHUI 1 1Ta00OPaTOPHBIX OIBITOB;

—  HCIOJIb30BaTh MPU PEUICHHH PACUCTHBIX 3a[ay MOHATHUS: «KOJIMYECTBO BELIECTBA», «MOJIb», «IOCTOSIHHAs ABOTagpo», «MOJSIpHAs
Macca, «KMOJIIPHbIA 00BEM Tra30B», KHOPMAJIbHBIE YCIOBUSY;

—  TPOBOAUTH PACUYeThl C WCHOIb30BAHHEM IOHSATHUMN: «KOJIMYECTBO BELISCTBA», «MOJISPHAs Macca», «MOJSIPHBI OOBEM Ta30By,
«IOCTOSIHHAsE ABOTaIpoOy.

MeTtanpeaMeTHble pe3yJbTATHI 00y4eHHs
Yyamuiicst 10/1:KeH yMeTb:

- COCTaBJIATh KOHCIICKT TCKCTA,

- CaMOCTOATEIbHO MCHOJIB30BaTh HENOCPEACTBEHHOEC HaﬁJ’IlOZlCHI/Ie; CaMOCTOATECIIbHO 0(1)0pMJ'I${TB OTYET, BKJIIOYAIOIIUI ONHUCaHHE
Ha6J’IIOI[eHI/I}I, €ro pe3yJIbTaTOB, BBIBOJIOB,

- BBIIIOJIHATH MMOJTHOC KOMIIJIEKCHOE CPABHEHHUE; BBIIIOJHATL CPABHEHUE 110 aHAJIOTHH.

Tema 3. CoenuHeHNs] XHMUYECKHUX 3j1eMeHTOB (18 1)

Crenens okucnenus. CpaBHEHHE CTEIICHU OKHCJICHUS M BaleHTHOCTH. OmnpeneneHue CTEIEHHM OKUCICHHS >IEMEHTOB B OMHApHBIX
coequHeHusix. CocraBneHune GopMys GHHAPHBIX COCTMHEHUM, OOLIMIT CTOCO0 MX HA3BAHHIA.

bunapHbIe cOeIMHEHNS METAIUIOB M HEMETaIUIOB: OKCHJIBL, XJIOPUABL, Cyabduast u np. CocTaBieHue ux GopMyIL.

bunapHble COeTHMHEHNS HEMETA/UIOB: OKCHIbI, JeTydHe BOJOPOAHBIC COSAMHEHNUS, HX COCTaB U Ha3BaHUA. [IpeacTaBUTEIN OKCHIOB:
BOJIa, YIJIEKHCIIBIN ra3, HerameHas u3BecTb. [IpecTaBuTeNy JISTY4nX BOZOPOAHBIX COCTMHECHNUIH: XJTOPOBOAOPOS M AMMHAK.

OcHoOBaHMsl, X COCTaB U Ha3BaHWs. PacTBOPUMOCTH OCHOBaHHMiT B Boze. IIpencTaBurenn mienodeii: THAPOKCHIbI HATPHUS, KIS U
Kanbist. [1oHsATHE 00 MHANKATOPAaX M KAYCCTBCHHBIX PEAKIIMSX.

Kucaotel, ux cocraB u Haspanus. Knaccnduxaums xucior. IlpencraBuTenn KHCIoT: cepHas, colsHasi, a30THas. [loHaTHe o mkane
kuciorHocTtH (mKkana pH). Vi3MeHeHne OKpacKy HHANKATOPOB.

Coun KaKk TIPOM3BOAHBIC KUCIIOT U OCHOBAHHIA, HX COCTaB U Ha3BaHWs. PacTBopuMOCTs coueii B Boge. [IpeacraBurenu coneit: Xmopuzn
HaTpHs, KapOoHaT U hocdaT KambLys.

AMOp(hHBIC M KPHCTAUTHYECKUE BEIIECTBA.

MeKMOJIEKYIISIpHBIE ~ B3aUMOACHCTBUSL. THIBI KPUCTAUIMYECKUX  PELICTOK. 3aBUCHMOCTh CBOWCTB  BEIIECTB OT  THIOB
KPHUCTAJUTMYECKHX PEIICTOK.

YucThble BelecTBa M cMecH. IIpuMepsl KUAKHX, TBEPABIX M ra3000pasHbix cMeceil. CBONCTBA YMCTHIX BELIECTB M cMmeceil. Vx
cocrtaB. MaccoBasi 1 00beMHast 0JIH KOMIIOHEHTa CMECH. Pacdersl, CBs3aHHbIE C UCIIOIB30BAHUEM ITOHSTHS «IOJIS».

JlemoHcTpanmu. OOpasibl OKCHIOB, KUCIOT, OCHOBAHMI M coleil. Moaenn KpUCTAaUTMYECKHX PEIICTOK XJIOpHAA HATpus, ajiMasa,
okcupa yraepozpa (IV). KucnoTHO-Ieno4Hble MHIMKATOPHI, W3MECHEHHE MX OKPACKM B PAa3IMYHBIX Cpelax. YHHBEPCAIBHBINH HHIUKATOP U
M3MCHEHHE €r0 OKPACKH B pa3inyHbIx cpepax. llkama pH.

JlaGopaTopHble ONBITHI.

8. O3HaKOMIICHHUE C KOJUICKIHEH OKCHIOB.

9. O3HaKOMJICHHE CO CBOMCTBAMU aMMHaKa.

10. KauyecTBeHHas peakiys Ha YIJIEKUCIbIH ras.

11. Onpenenenue pH pacTBOPOB KUCIOTHI, IIEIOYH U BOJIBI.

12. Onpenenenrie pH TMMOHHOTO ¥ I0J0YHOTO COKOB Ha CpPe3e MIOJIOB.

13. O3HaKOMIIEHHE C KOJUICKIIUEH COJICH.

14. O3HaKOMIICHHE C KOJUICKIUEH BELIECTB C Pa3HbIM THIIOM KPUCTAIMYECKON pelIeTKU. M3roToBIeHne MOeNnel KPHCTAIUINYECKUX
pEeLIeTOoK.

15. O3nakoMiieHHE ¢ 00pa3OM TOPHO TTOPOJIBL.

IIpakTHyeckue padoThl.

IpaxTuueckas padora Ne 1. AHaIH3 TOYBBI U BOABI (JOMAIIHUH YKCIIEPHMEHT).



IpaxTuueckas padora Ne 2. [IpurorosieHne pacTBopa caxapa U OIpeeNeHIe MAacCOBOI JOIH €r0 B PacTBOpE.
IIpeameTHbIe pe3yaIbTAThI 00y4YeHHsI
Yyamuiicst 10/1:KeH yMeThb:

—  HCIOJIb30BaTh IIPU XapaKTEPUCTUKE BELIECTB MOHATUS: «CTENEHb OKUCIICHUS, «BAJICHTHOCTbY, «OKCHJIB», KOCHOBAHUS, KILEIOUN»,
«Ka4eCTBEHHAsI PEAKIIM, KUHIUKATOPY», KUCIOTBD), «KUCIOPOACOACPIKALINE KUCIOThI», «OECKUCIOPOAHBIC KHCIOThD), «KUCIOTHAS
cpenay, «LIeNovHas Cpelay, «HeUTpanpHas cpenay», «mkaia pH», «comny, «amopdHbIe BelecTBay), «KPHCTAIMYECKHE BEIIECTBAY,
CKpHMCTAJUIMUECKAsl PEIIETKAy», «HMOHHAs KPUCTAJUIMUECKas PpEIIEeTKay», «aTOMHas KPHUCTAJUIMYECKass pELIeTKa», «MOJEKYJspHas
KPHUCTAJUIMYECKAs PELIETKA», «METAITIMYCCKas KPUCTAJUTMYCCKAs PEIICTKay, «CMECH;

—  KJIacCU(pUIMPOBATH CIOXXHBIC HEOPTAHUYECKHUE BELIECTBA M0 COCTAaBY Ha OKCH[IBI, OCHOBAHMSI, KUCJIOTHI U COJIM; OCHOBAHHS, KUCIOThI
M COJIU 110 PAaCTBOPUMOCTH B BOJIE; KUCIIOTHI [0 OCHOBHOCTH U COJICPKAHUIO KHCIIOPO/A;

—  ONpeleNaTh NPHHAUICKHOCTh HEOPTaHMYECKHX BEIIECTB K OJHOMY M3 HM3YYCHHBIX KIAacCOB (OKCHIBI, JIETYYHE BOJOpPOJHBIC
COCIMHEHHSI, OCHOBAHHS, KHCIIOTBI, COJIN) MO (hopMyIie;

—  ONHKCHIBATH CBOICTBA OTHEIBHBIX NMPEACTABUTENCH OKCHIOB (HAa MPHUMEPE BOJBI, YITICKHUCIIOTO Ta3a, HEralleHOi M3BECTH), JETYUUX
BOJIOPOJIHBIX COCOMHEHUH (Ha MpUMeEpe XJIOPOBOAOPOAA M aMMHAaKa), OCHOBaHHMU (Ha NpUMepe TWAPOKCHIOB HATpHs, Kalus U
KaJIpLIUsl), KUCIIOT (Ha IpHMepe CepHO KHUCIOTHI) U coliel (Ha mpuMepe XJIOpHaa HaTpus, KapOoHaTta Kanblus, pochara KaibLus);

—  ONpEJENATh BaJEHTHOCTb U CTENIEHb OKMCIIEHHS 3JIEMEHTOB B BEILIECTBAX;

—  COCTaBIATH ()OPMYIIBI OKCHIIOB, OCHOBAHHH, KUCJIOT U COJICH IO BAJICHTHOCTSIM M CTEHICHSM OKHCIICHUSI 3JIEMEHTOB, a TAKXKE 3apsiam
HMOHOB, YKa3aHHBIM B Ta0JIHIIE PACTBOPUMOCTH KUCIIOT, OCHOBAHUI M COJIEH;

—  COCTaBIATh Ha3BaHUS OKCHUIOB, OCHOBAHWIiA, KHCIIOT M COJICH; CPAaBHUBATH BAJEHTHOCTh U CTCHCHb OKUCJICHHS; OKCHJIbI, OCHOBAHUS,
KHCJIOTBI M COJIM IO COCTaBY;

—  HCHOJIb30BaTh TA0JHIly PACTBOPUMOCTH JUIS ONPENEIICHUSI PACTBOPUMOCTH BEIECTB;

—  YCTaHaBIMBATh TCHETHYECKYK) CBS3b MEXIY OKCHAOM M THIPOKCHIOM M HaoOOpOT; HPHYMHHO-CICACTBCHHBIC CBS3H MEXKIY
CTPOCHUEM aTOMa, XUMHYECKOU CBS3BIO M THIIOM KPHCTAJUIMYECKOW PEIIETKH XUMHUECKUX COCTHHCHUI,

—  XapakTepu30BaTh aTOMHBIC, MOJICKYJSpPHBIC, HOHHBIC METAJUIMYECKHE KPHCTAJUTMUECKUE PEIICTKH; CPEeay PacTBOpa C IOMOLIBIO
mkans! pH;

—  NPHUBOJMTH NIPUMEPHI BEIIECTB C PA3HBIMU TUIIAMH KPUCTAIMYCCKON PELICTKHY,

—  NIPOBOAUTDH HAOJIIO/ICHHUS 33 CBOMCTBAMU BEILECTB U SBJICHUSAMH, IPOUCXO/SILIIUMU C BEIIECTBAMU;

—  colyroaTth NpaBuiIa TEXHUKH O€30IaCHOCTH MPH IPOBEACHUH HAOIIOACHUI U OIBITOB;

—  HCCIENOBaTh Cpely pacTBOpa C IIOMOLIbK HMHAMKATOPOB; AKCIEPHUMEHTAbHO pa3inyaTh KHUCIOTHI M IIEJO4YH, IOJb3YAICh
HHJIUKaTOPaMH;

—  HCIOJIb30BaTh MU PEIICHUHM PACUCTHBIX 3a[ay MOHATHS «MaccoBas JOJS JJIEMEHTA B BEILECTBE», «MAccoBas JOJISi PaCTBOPCHHOTO
BELIECTBAY, «00BbEMHAs 011 ra3000pa3HOro BELIECTBaY;

—  TPOBOAUTH pacyeThl C HCHOJNB30BaHMEM IIOHATHH «MaccoBas JOJS DJIEMEHTa B BELIECTBE», «MAaccoBas [OJs PaCTBOPEHHOTO
BEIIECTBAY, «00BbEMHAs I0JIs ra3000pa3HOro BELIECTBAY.

—  oOpamarbesi ¢ J1a0OpaTOpHBIM OOOPYZOBAaHHEM M HArpeBaTEbHBIMH NPHOOPAMH B COOTBETCTBHM C MPABWIAMH TEXHUKH
0e30MacHOCTH;

—  BBIIOJHATH MPOCTEHINNE IPUEMBI PabOTHI ¢ Tab0PaTOPHBIM 000pYAOBAHUEM: JTAOOPATOPHEIM IITATHBOM; CIIUPTOBKO;

—  HaOJI0JaTh 3a CBOMCTBAMU BEILECTB U SBICHUSIMH, IPOUCXOAALIMMH C BEIIECTBAMU;

—  ONHKCHIBATH XMMHUUYECKUIN SKCIIEPUMEHT C MOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MM POJHOTO) S3bIKA U S3bIKa XUMUH;

—  JIenaTh BbIBOJBI 10 PE3yJIbTAaTaM MPOBEIECHHOTO SKCIIEPUMEHTA;

—  TOTOBHTB PacTBOPHI C ONPEACICHHONW MacCOBOII JI0JICH PaCTBOPEHHOT'O BEILIECTBA;

—  NIPUTOTOBHTH PACTBOP M PACCUUTATH MACCOBYIO JOJIO PACTBOPECHHOTO B HEM BEIICCTBA.

MeTtanpeaMeTHbIe pe3yJbTATHI 00y4eHHs
Yyamuiics 0/1’KeH yMeTb:

—  COCTaBJIATH Ha OCHOBE TEKCTA TaOJIUIBI, B TOM 4ucie ¢ mpuMeHenueM cpencts VKT;

—  TI0J PyKOBOJCTBOM YYHUTeJIsl IPOBOAUTH ONOCPEIOBAHHOE HAOIIOICHHE;

—  TI0J PYKOBOJCTBOM Y4HUTEIsI 0QOPMIIATH OTUET, BKIIOUAIOMIUH OMCAaHNE YKCIEPUMEHTA, €T0 Pe3yIbTaTOB, BHIBOJIOB;

—  OCYHIECTBIIITh MHAYKTHBHOE 000O0LIeHHE (OT €IMHHUYHOTO JOCTOBEPHOIO K OOIIEMy BEpOSTHOCTHOMY), T. €. OHPEIeNATh O0Iue
CYIECTBEHHBIC IPU3HAKH ABYX U 0o1ee 00BEKTOB U (PUKCHPOBATH UX B (JOPME MOHATHS UITH CYXKICHHS;

—  OCYHIECTBIITH AEAYKTHBHOE 0000ImeHNE (II0JBEACHNE SANHUIHOTO JOCTOBEPHOIO MOA o0IIee JOCTOBEPHOE), T. €. aKTyaln3upoBaTh
MOHATHE WIH CYXJCHHE, H OTOXICCTBIATh C HUM COOTBETCTBYIOIINE CYIIECTBEHHBIC IPH3HAKUA OJHOTO HIM Oolice OOBEKTOB;
ONPE/EIAT ACMEKT KIacCU(HKALIHI; OCYIIECTBIATh KIIacCU(HUKALIHIO;

—  3HaTh U UCHOJB30BATh PA3IHYHbIC POPMBI PEACTABICHHUS KIaCCHPHUKALIMH.

—  CaMOCTOSITEIBHO HCIIONB30BaTh ONMOCPEIOBAHHOE HAOIIOACHHE.

Tema 4. U3menenus, npoucxoisiue ¢ Bemecrsamu (19 1)

ITonstue HBHCHPII;'I, CBA3aHHBIX C USMEHECHUAMMU, IPOUCXOAANIMMU C BEILICCTBOM.

ﬂBJ’IeHHﬂ, CBA3aHHBIC C U3MECHCHUEM KPUCTAIUIMYECKOI'O CTPOCHHUS BCLICCTBA NPU MOCTOSIHHOM €ro COCTaBe— (1)H3H‘ICCKI/IC SABJICHUA.
dusnyeckue siBJIeHUs B XUMHUM: JUCTHUIIIANNSA, KPUCTAJIIIN3alysl, BbIITAPUBAHUEC U BO3TOHKA BEIIECTB, (bI/IJ'II:TpOBaHI/Ie n I.ICHTpPI(byTPIpOBaHI/IC.

ﬂBJ’IeHHﬂ, CBA3aHHBIC C U3MCHCHUEM COCTaBa BEILICCTBA, — XUMHUYCCKUE PCAKIIMHU. HpI/BHaKH U yCJIOBHS NPOTEKAHUA XUMHUYCCKUX
peakunﬁ. Brigenenue TemioTsl U cBeTa — PpeaKkuuu ropeHus. TTonsitue 06 3K30- U OHAOTEPMUUYCCKUX PCAKIUAX.

3aKkoH COXpaHCHHUS MacChbl BEUIICCTB. Xumuaeckne YpaBHCHUS. 3HaucHue UHIOCKCOB U KO3(1](1)I/II_II/IGHTOB. CocraBneHue ypaBHeHI/If;I
XUMHYCCKUX peaKI.IPIfI.

Pacyersl Mo XUMHUYECKUM YpPaBHECHUSM. Pemienue 3aau Ha HaxoXICHHE KOJIM4YeCTBa, MacChl HUJIH obbema NpoAyKTa pEeakUuHu IO
KOJIMYECTBY, MacCe€ U 061,eMy HWICXOJIHOTO BEMIeCcTBA. PacyeTsl ¢ MCMOIb30BaHUEM TTOHSITHS «O0JIsA», KOorma UCXOQHOC BCIIECTBO TaHO B BHUJIC
pacTBOpa ¢ 3a/IaHHOM MacCOBOM Toeit PaCTBOPEHHOI'O BEIIECTBA UK COACPIKUT OIPEACICHHYIO OO HpPIMCCef/‘I.

Peakuun Pas3IOKCHUA. HpeZlCTaBJ'IeHHC O CKOpPOCTH XHUMHYECKHUX peaKuMﬁ. KaTanH?,aTopr. (I)CPMCHTLI. Peakiun coepnHeHHs.
Kartanutndyeckue m HEKaTATUTUYECKUE pceaknuu, 06paTI/IMI:Ie n HCO6paTI/IMLIC peaknuu. Peakun 3amerienns. Psn akTuBHOCTH MCTaJIOB, €T0
HUCIOJIB30BaHUE MJIS1 ITPOTHO3UPOBAHUA BO3MOKHOCTH IPOTEKAHUS peaxuuﬁ MEXOYy METajllaMHd W KHCJIIOTaMHu, peaKI_IPII)‘I BBITCCHCHUSI OTHUX
METAJIJIOB U3 PAaCTBOPOB UX coiei APYruMu MeTajuiaMu. Peakuun obMmeHa. Peakunn HeﬁTpanmauun. VYcenous NPOTCKaHUA peaKuMﬁ obmeHa B
pacTBOpax A0 KOHIA.

Tunbl XUMHYECKUX peaxunﬁ Ha npumepe CBOICTB BOAbI. Peakius Pa3JIOKEHUA — DJJIEKTPOJIM3 BOJBIL. Peakuun coepuneHus —
B3aMMOJICUCTBHE BOJABI C OKCHJIAMU METAJJIOB U HEMETAJIOB. Y CIIOBHE B3aWMOJCUCTBHSI OKCHUIOB METAJUIOB U HEMETAIIOB ¢ BoAou. [lonsTre



«TUJIPOKCH]IBD». Peakiiu 3aMelieHns — B3anMOCHCTBHE BOJIBI C MeTaIaMu. Peakuny oOMeHa — rHapOoNu3 BEIECTB.
JlemoHcTpanum.

[pumeps! hu3HYECKUX SBICHUI: a) IUIaBneHue napaduna; 6) BO3roHka ioaa 1 OSH30MHON KUCIOTHI; B) pACTBOPEHHE OKPAIICHHBIX
coueif; T) quddy3us JyMIUCTHIX BEIECTB C TOPSIICH JAMIIOUKH HAKAJIMBAHUSL.

IMpuMepsl XUMIYECKHX SIBICHHUIL: a) TopeHne MarHus, Gocdopa; 0) B3auMoeiicTBHE COMSIHON KUCIOTEI C MPaMOPOM HJIH MEJTIOM; B)
nonydenue ruapokcuaa Meau (II); r) pacTBopeHHe MONYYEHHOTO THAPOKCHAA B KHCIOTaX; 1) B3aumozeiicteue okcuaa menu (II) ¢ cepuoit
KHUCJIOTOM TPU HAarpeBaHMH; €) Pas3IokKEHHE IEepMaHTaHaTa Kalus; X) Pa3lIoKCHHE MEpPOKCHAA BOJOPOJA C TOMOIIBIO IMOKCHIAa MapraHua u
KaTaJa3bl KapTodels WK MOPKOBH; 3) B3aHMOACHCTBUE pa30aBIeHHBIX KUCIOT C METaJLIaMH.

JlaGopaTopHbIe ONBITHI:

16. [IpokanuBaHue MEM B IIJIAMEHU CIUPTOBKH.
17. 3amemenue Meau B pactBope xnopuna Meau (1I) sxemezom.

I[pakTuyeckue padoTsl:

Ilpaktnueckas pabora Ne 3. IlpaBuna THb mnpu pabore B xumuueckoM kabuHere. Ilpuembl oOpaimenus ¢ J1abopaTOpHBIM
000pyI0BaHUEM U HarpeBaTeIbHBIMU IPUOOpaMU.

IIpaxtuueckas padota Ne 4. HabmroneHus 3a H3MEHEHHSIMHY, IPOHCXOASIINMHE C TOPSIIEH CBEUOH, M HX OIHCAHHE.
IIpaktrueckas pabora Ne 5. OuyucTka oBapeHHoOH conu

IIpaktrueckas padora Ne 6. IIpr3HaKu XUMHYECKUX PEAKLUH.
IIpenMeTHBbIE pe3yIbTATHI 00y4eHHsT
Yuammiicst 10J17KeH yMeThb:

HCITIONIb30BaTh NPH XapaKTEPUCTHKE BELIECTB MOHATHUS: (IUCTUULILUSAY, «IIEPEroHKay, «KPUCTAJUIM3ALUI», «BbIIAPUBAHUEY,
«(unpTpoBaHKe», «BO3TOHKA, WK CYOIMMAIUN», KOTCTAUBAHHUEY, «ICHTPUDYTUPOBAHHEY, «XUMHUYECKAsT PEAKIMD), «XUMHYECKOS YPAaBHECHHEY,
«PEAKIIH COCAUHCHUSI», «PEAKLIUH PA3IOKECHHUI», «PEAKLIUH OOMEHA», «PEAKIHMU 3aMEUICHH», «PEAKI[H HEHTpaInu3alnumy», «IK30TePMUUCCKHIE
peaKkLum», «IHIOTEPMHUYCCKHE DPEAaKLHNW», «PEaKUHUH TOPEHUs», «KaTaJu3aTopbl», «()EepMEHTB», «0OpaTHMBIC pPEaKLHH», «HEOOpaTHMbIC
peaxImny», «KaTaTUTHIECKUE PEAKIIUNY, «HEKATATUTUICCKUE PEaKIIN», «Ps aKTHBHOCTH METAJIOBY, «THIPOIIH3Y;

YCTaHABJIMBATh IIPHYMHHO-CIICACTBCHHBIC CBA3M MEXKIY (PU3HUECKUMH CBOMCTBAMHU BELIECTB U CIIOCOOOM pa3/ielieHUs CMeceii;

00BSICHATH 3aKOH COXPAHEHHUS MacChl BEIIECTB C TOYKH 3PEHHSI ATOMHO-MOJIEKYJISIPHOTO YUEHMS;

COCTaBJIATh yPaBHEHUS] XUMUYECKHUX PEAaKIUN Ha OCHOBE 3aKOHA COXPAHEHHUS MACChI BEILIECTB;

OIKCHIBATH PEAKIMY C HOMOILBIO ECTECTBEHHOTO (PYCCKOTO WIIM POJHOTO) S3bIKA M S3bIKA XHMHH;

KJIacCU(pUIUPOBATh XUMUYECKHE PEAKLMU MO YUCIY H COCTaBY MCXONHBIX BEIIECTB M NMPOAYKTOB PEAKLUH; TEIUIOBOMY 3(dEKTy;
HaIPaBJICHUIO NPOTEKAaHHUs PEaKIMU; YIaCTHIO KaTaau3aTopa;

HCTIOJIb30BaTh TaOIHIly PAaCTBOPUMOCTHU JUIS ONPEICICHHUS BOSMOXXHOCTH MPOTEKAHUS Peakiuii OOMEHA; SJIEKTPOXUMHUYCCKUHA DS
HanpsDKeHHH (AaKTHBHOCTH) METAJUIOB JUIS ONPEeIeICHUs] BO3MOXKHOCTH POTEKAHHS PEaKLMil MeX/Iy METallIaMUd ¥ BOAHBIMU PACTBOPAMH KUCIIOT
¥ COJICH;

HaOJII0aTh ¥ OMMCHIBATH NPU3HAKU M YCIOBHSI TCUCHUS XUMHYECKUX PEAKIMH, IeTaTh BBIBOIBI HA OCHOBAHUH aHAIIM3a HAOIIOJCHUIA
3a HKCIIEPUMEHTOM;

MPOBOAUTH pacyeThl MO0 XUMUYECKMM YPaBHCHHSM Ha HAaXOXKICHHE KOJMYECTBA, MAcChl WIIM O0bEMa IMPOIYyKTa PEaKIHU IO
KOJIMYECTBY, MAacCce WM 00BEMY UCXOAHOTO BELIECTBA; C HCIOJIL30BAHUEM MOHATHUS «IO0JIs», KOTAa UCXOAHOE BELIECTBO JIaHO B BUJE PacTBOpa ¢
3aJaHHON MacCOBOM J10JIel paCTBOPEHHOTO BELIECTBA MIIM COAEPKUT ONPEAEICHHYIO JO0JII0 IPUMECEH.

MeTtanpeaMeTHble pe3yJbTATHI 00y4eHHs
Yyammiicst 10J17KeH yMeThb:

COCTABIISITh HA OCHOBE TEKCTA CXEMBI, B TOM YHUCie ¢ mpuMeHeHueM cpeacts UKT;

CaMOCTOATENBHO 0(OPMIIATh OTYET, BKITIOYAIOIINH OMMCAHNE SKCIIEPHUMEHTa, €ro pe3yIbTaToB, BHIBOIOB;

HCTIONB30BaTh TAKOW BHUJ MBICICHHOrO (MICaTbHOr0) MOJACIMPOBAHMSA, KaK 3HAKOBOE MOJICTUPOBAHHE (Ha MpHMepe ypaBHEHHI
XUMHYECKHX PEaKIuii);

pa3nuyaTe 00BEM M COICpIKAHHME MOHSITHH; pa3iMyaTh POJOBOE M BUOBOE IMOHSATHS; OCYLIECTBISTH POJOBHAOBOC ONpEACICHHE
TTOHSATHIA.

CaMOCTOSTEIBHO UCIIOIB30BaTh OMOCPEA0BAHHOE HAOIIOICHHE.

Tema 5. PactBopenne. PactBopbl. CBolicTBa PACTBOPOB 3JIEKTPOJIUTOB (27 4)

PactBopenue kak (Qusnko-xumudeckuii mnporecc. IloHatne o rugpatax W Kpuctaioruaparax. PactBopumocts. KpuBbie
pacTBOPUMOCTH KaK MOJIEIb 3aBUCUMOCTH PACTBOPUMOCTH TBEPABIX BEIICCTB OT TEMIEpaTypbl. HachlllleHHbIE, HEHACBILICHHBIC U
NepEChIIEHHbIE PACTBOPHIL. 3HAYEHUE PACTBOPOB JUIS IPUPOJIBI M CEIBCKOTO X035HCTBA.

[onsTHe 00 SIEKTPONUTHYECKON AUCCOLMALMH. ONEKTPOJUTHI M HEIJICKTPONHUTHL. MeXaHH3M HMCCOLHALMM 3JIEKTPOJIHMTOB C
Pas3IUYHBIM XapakTepoM CBsi3u. CTEneHb ANEKTPOIUTHICCKON Iuccorraui. CUIIbHBIC U CIa0bIe SIEKTPOIUTHI.

OCHOBHBIE HOJIOKEHUSI TEOPUHU 3JIEKTPOIMTHUECKOH Iucconuanuu. MoHHble ypaBHeHMs peakuuid. Peakuum oOMeHa, uayimue 10
KOHIIA.

Knaccudukanus HOHOB ¥ UX CBOWCTBA.

Kucnotsl, ux knaccudukanms. Jycconuanys KUCIOT U UX CBOMCTBAa B CBETE TCOPHH AIICKTPOIUTHYECKON AUCCOLMALMHA. MOJeKy-
JSIpHBbIE W HOHHBIE YpPaBHEHUs peakiuid. BsaumonelcTBHe KHUCIOT ¢ MeTaulaMd. OJEKTPOXMMHUYECKMH psJl HaNpsDKEHUH METaluloB.
B3aumopeiicTBre KUCIOT ¢ OKCHIaMU METaJIOB. B3anmoeiicTBIE KUCTIOT ¢ OCHOBaHMAMH — peakuus HelTpanu3auuu. B3aumoneicTeyue Kucior
¢ comsmu. Mcnonb3oBanue TabIMIbl PACTBOPHUMOCTH TSI XapAKTEPUCTHKH XUMHUYECKUX CBOMCTB KHCIIOT.

OcHoBanus, uX Kiaccudukanus. Jlucconuanus OCHOBAaHUII M UX CBOWCTBAa B CBETE TEOPUHU AIICKTPOIUTUYECKON AMCCOLMALIMU.
BsaumopeiictBue ocHoBaHMi ¢ consiMu. Vcrnonb3oBaHME TaOMMIBI PACTBOPUMOCTH Ul XapaKTEPHUCTHKU XUMHMYECKUX CBOHCTB OCHOBaHHM.
B3aumogaeiicTBue 1ienodeii ¢ OKCHIaMH HEMETAJIIOB.

Cony, MX IUCCOLMAIMS U CBOMCTBA B CBETE TEOPHU AIICKTPOIUTUYECKOH Auccouuanuu. BiamMonelcTBue colieil ¢ MeTaamu,
0COOCHHOCTH 3TUX peakuuil. B3anmoneiictBue coneil ¢ comsmu. Mcnonp3oBaHue TaGHIBI paCTBOPUMOCTH JUTSl XapAKTEPUCTHKU XHMHYECKUX
CBOICTB COJIEH.

O06001eHne cBeieHni 00 OKCHIAX, UX KIacCH(UKAIMU U CBOWCTBAX.

I'eHeTnueckue psisibl METaUIa U HeMeTalIa. [ eHeTnyeckas CB3b MEX/y KJlacCaMU HEOPTaHUYECKHUX BELECTB.

OKHUCIUTENbHO-BOCCTAHOBUTEIbHbBIE PEAKLIUH.

OmnpenencHue CTENEHEW OKUCICHUS Ui JJIEMEHTOB, OOpa3yMOLIMX BEIIECTBA pPa3HBIX KIIACCOB. Peakiuu HOHHOTO OOMeHa u
OKHCIIUTENBbHO-BOCCTAHOBUTENbHBIE peakMu. OKUCIUTENb U BOCCTAHOBUTEIb, OKUCIIEHHE U BOCCTAaHOBIICHUE.

CocraBlieHUE yPaBHEHUI OKHUCIUTENbHO-BOCCTAHOBUTENBHBIX PEAKLIUI METOZOM BJIEKTPOHHOIO OalaHca.



CBOIiCTBa MPOCTHIX BEIIECTB — METAILUIOB  HEMETAJIOB, KHCIIOT U COJICH B CBETE OKHCIIHTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUH.
JlemoHcTpanum.

HcmplTaHue BEIIECTB U UX PACTBOPOB HA JJIEKTPOIPOBOIHOCTb.
3aBHCHMOCTB JIEKTPOIPOBOAHOCTH YKCYCHOM KHCJIOTHI OT KOHIIEHTPALIHH.
JIBImKeHne OKpaIIeHHBIX HOHOB B 3JIEKTPUIECKOM IIOJIE.

B3aumopeiicTBre 1IMHKA € cepOM, CONSHOM KUCIOTOH, XiopuaoM meau (1I).
T'openune maruus.

B3aumoneiicTBre XIOPHOH U CEPOBOJOPOIHON BOIBI.

JlaGopaTopHble ONBITHI.

18. B3anMozeiicTBre pacTBOPOB XJIOPHIA HATPHUS M HUTpaTa cepedpa.
19. TTonyueHne HEPACTBOPUMOTO TMPOKCHIA U B3aUMOJICHCTBHE €T0 C KUCTOTAMH.
20. BzaumozelcTBIE KUCIIOT C OCHOBAHHSIMHU.

21. BzaumozelcTBIE KUCIIOT ¢ OKCUAaMHU METAJUIOB.

22. B3auMoeiCcTBHE KUCIIOT C METAJTAMH.

23. B3aumozelcTBIE KUCIIOT C COJISIMH.

24. BzauMozelcTBHE IETI04eH C KUCIOTaMHU.

25. BzaumoeiiCTBHeE IIeI04ueii ¢ OKCHIaMHi HEMETAILIOB.

26. BzaumozelicTBHE 111eI04eH C COMSIMH.

27. IonyyeHue 1 CBOWCTBA HEPACTBOPUMBIX OCHOBAHHH

28. B3aumoelicTBHE OCHOBHBIX OKCHIOB C KHCJIOTAMU.

29. BzaumozelcTBIE OCHOBHBIX OKCHIOB C BOJIOH.

30. BzaumozelicTBIE KUCIOTHBIX OKCHJIOB C IIEJI0YaMHU.

31. B3aumoeiicTBIE KUCIOTHBIX OKCHIOB C BOJOM.

32. BzaumozencTBIe COJel ¢ KUCIOTaMH.

33. BzaumozelcTBHE COJIeH ¢ MIeI0YaMH.

34. B3auMmoaeicTBIE COIEH C COMIIMU.

35. B3aumozeiicTBue pacTBOPOB COJIEH ¢ METaIIaMu.

IpakTuyeckue padoThl:

IpaxTuueckas pabora Ne 7.1oHHbIe peaknun

IIpakTuueckas pa6ora Ne 8.YcoBHs TedeHHsI XMMUYECKUX PEAKIIUM MEXTy paCTBOPAMH 3JIEKTPOIMTOB 710 KOHIA
IIpaktrueckas pabora Ne 9. CoiicTBa KUCIOT, OCHOBaHHM.

IIpaxtuueckas padora Ne 10. CBoiicTBa OKCHIOB U COMNEH.

IIpaktnueckas padora Ne 11. Penienue skcriepMMeHTalIbHbIX 33/1a4.

IIpenMeTHbIe pe3yIbTATHI 00yYeHUsT
Yuammiicst 10J17KeH yMeThb:

HCHOJIL30BATh TIPU  XapaKTEPUCTHKE NPEBPAILCHU BEUICCTB MOHATHA: «PACTBOPY», <AJICKTPOIUTHYECKAS JUCCOLUALIUY,
«OIIEKTPOJIUTBD, «HEIIEKTPOIHUTB), «CTENEHb JUCCOLUALNMNY», «CHUIBHBIC AJICKTPOJIUTHI», «CIAOBIC AIIEKTPOIUTHI», «KATHOHBD», «AaHHUOHBD,
«KHUCJIOTBI», «OCHOBAHUS», «COJIN», KHOHHBIC PEAKLMU», «HECOIC00Pa3yIONIHe OKCHABD), «COJICOOpa3yIOIe OKCUIBY, «OCHOBHBIC OKCHIBD),
«KHCIJIOTHBIC OKCHIBD», «CPEOHHUE CONIN», «KUCIBIC COJM», «OCHOBHBIC COJN», «TCHETHUYECKUH PAA», «OKHCIUTEIbHO-BOCCTAaHOBHUTEIBHBIC
PEaKLUM», KOKUCIHUTEIbY, KBOCCTAHOBUTEIBY, «OKHUCIICHUEY, «BOCCTAHOBIICHHEY,

OIMCBHIBATH PACTBOPECHHE KaK (H3UKO-XMMHUYCCKUH MpOIEeCcC; WUIIOCTPUPOBATh NPHUMEPAaMU OCHOBHBIC MOJIOKECHHS TEOPHU
9JIEKTPOIUTHYECKOM TUCCOLUALINN; TCHETUYECKYIO B3aUMOCBSI3b MEXK/Ty BEIECTBAMH (IIPOCTOE BELIECTBO — OKCHJ — THIPOKCUI — COJIb);

XapaKTepU30BaTh OOLIME XMMHUYECKHE CBOWCTBA KHCIOTHBIX M OCHOBHBIX OKCHJOB, KUCIIOT, OCHOBAHHUI U COJEH C MO3ULUIl TEOpUH
9NEKTPOIUTUYCCKON AUCCOLMALNHI; CYIIHOCTh JIEKTPOIUTHICCKOH IUCCOLMALUY BELIECTB C KOBAJCHTHOH MOJISIPHOW M MOHHOW XUMHYECKOMH
CBSI3bI0; CYIIHOCTb OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIHH;

MIPUBOJIMTH MPUMEPBHI PEAKLUIA, TTIOATBEPKAAONIMX XUMUUECKUE CBOMCTBA KUCIOTHBIX U OCHOBHBIX OKCHIOB, KHCJIOT, OCHOBAaHHH U
COJIeH; CYIIECTBOBAaHHE B3aMMOCBSI3H MEKy OCHOBHBIMH KJIacCaAMH HEOPTaHUYECKUX BEIECTB;

KJIACCU(UIMPOBATE XUMHYECKUE PEAKIUH 110 «U3MCHCHUIO CTENCHEH OKHUCICHHS 3JEMEHTOB, OOpa3yHOLIMX peardpyroiue
BEIIECTBAY;

COCTaBIISITh YPABHEHUS JJICKTPOJIUTUYECKOM JUCCOLMAIMU KHCIIOT, OCHOBAHHIl M COJECH; MOJICKYJISAPHBIC, MOJHbBIC M COKPAILCHHbIC
MOHHBIC YPAaBHEHMS PEAaKUU C YYaCTHEM OJICKTPOJHMTOB; YPAaBHEHHUS OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIX pEAKIMH, HCIONB3YS METOJ
3JICKTPOHHOTO 0ajlaHca; ypaBHEHHs PEaKIHid, COOTBETCTBYIOIIUX MOCIIENOBATEIBHOCTH («IECMOYKE») MPEBPAILCHUI HEOPraHUYECKUX BEIICCTB
Pa3IHYHBIX KIACCOB;

OIPEIENATh OKHUCIUTEb U BOCCTAHOBHUTEIb, OKHCIICHHE U BOCCTAHOBJICHHE B OKUCIIUTEIbHO-BOCCTAHOBHUTEIBHBIX PEAKIIMSIX;

yCTaHABINBATh IPUYNHHO-CIICICTBEHHBIC CBS3H: KJIACC BELIECTBA — XMMUYECKUE CBOWCTBA BEILECTBA;

HaOJI0JaTh U OMMCHIBATh PEAKLUH MEXKIY 3JICKTPOJIMTAMU C MOMOILIBI €CTECTBEHHOTO (PYCCKOTO MM POJHOTO) S3bIKa U S3bIKA
XHMHH,

MIPOBOJUTE OIBITHI, MOJATBEPKIAIOIINE XUMUICCKUE CBOWCTBA OCHOBHBIX KIIACCOB HEOPTAHMYECKHX BEIICCTB.

oOpamaTbcsi ¢ J1aDOpPaTOPHBIM OOOPYIOBAHUEM W HArpeBaTENbHBIMU NPHOOPaMH B COOTBETCTBHHM C MpPABHJIAMH TEXHUKH
0e30MacHOCTH;

BBINIOJTHATD MPOCTEHIINE IPHEMbI 00paIeHHs ¢ Ta00paTOPHBIM 000PYIOBaHUEM: JTA0OPATOPHBIM IITATHBOM, CITUPTOBKOI;

HaOJII0aTh 33 CBOMCTBAMH BEILIECTB U SIBICHUSIMH, IPOUCXOAALIMMH C BEILIECTBAMU;

OINKUCHIBATH XUMUUECKUI SKCIIEPUMEHT C MTOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MM POJHOTO) S3bIKA U S3bIKAa XUMUH;

JIeTIaTh BHIBOJIBI [0 PE3yJIbTaTaM MPOBEICHHOTO YKCIICPUMEHTA.

MeTtanpeaMeTHbIe pe3yJbTATHI 00y4eHHs
Yyamuiicst 10/1:KeH yMeThb:

JieNnaTh OMETKH, BBIIMCKH, IUTUPOBAHNE TEKCTA; COCTABIIATH JOKIAL,

COCTAaBIISITh HAa OCHOBE TEKCTa IpadyKy, B TOM uHclie ¢ mpuMeHenueM cpenacts UKT;

BJIAJICTh TAKMM BHJIOM U3JIOKEHUs TEKCTa, KAK PacCy’kICHUE; HCIONb30BaTh TAKOH BHJ MBICICHHOTO (M/€aIbHOTO) MOJICIPOBAHUS,
KaK 3HAKOBOC MOJACIMPOBAaHMC (HA NPUMEPE YPaBHCHMH PEaKUMi ANCCOLMALMHN, MOHHBIX YPAaBHEHMIl pEakiuil, MOTypeaKLuil OKHUCICHHS-
BOCCTAHOBJICHHS);

pa3nuyaTh KOMIIOHEHTHI JIOKa3aTenbCTBa (TE3HUC, apryMEHThI U (POPMY TOKA3aTENbCTBA);

OCYILECTBIISATS MPSIMOE HHAYKTHBHOE TOKA3aTEIbCTBO.

OIPENeNATh, UCXOASA U3 yUeOHOH 3a1aun, He0OX0IMMOCTh HEMOCPEICTBEHHOTO HIIM OIIOCPEI0BAHHOTO HAOIIOACHNS;

CaMOCTOATENIBHO ()OPMUPOBATH IIPOrPAMMy SKCIICPUMEHTA.



Tema 6: O6001meHHEe 3HAHUI 10 XUMHH 32 Kypc 8 Ki1acca (7 yacoB)

Crpoenne aroma. CTpoeHHE JIEKTPOHHBIX 000I0YEK aTOMOB MEpPBbIX 20 XUMUYECKUX JIEMEHTOB

Iepuonnueckas cucrema XuMuueckux sneMeHToB J[JI MenneneeBa. 3aKkOHOMEPHOCTH H3MEHEHHUS CBOMCTB O3JIEMEHTOB M HUX
COEMHEHUH B CBs3U ¢ mojoxenueM B [ICXD.

Crpoenue MoJiekys. XUMUYECKast CBsI3b: KOBAJECHTHAsI MOJIAPHAs U HEMOJApHAast, MOHHAs, METaIInYecKast

Perienue 3a1a4 ¢ UCIIOIH30BAHUEM MTOHSATHS MACCOBAs MJIM 00BEMHAs TOJIS

Pemienue 3aga4 Mo XUMUYECKUM YPaBHEHHSIM C HCIOJIb30BaHUEM MOHITHUS MaccoBasi WM 00bEMHAs! 10JIs

B3anMocBs3b pa3IM4HBIX KJIACCOB HEOPraHMYECKUX BEIIECTB

Tema 7. YueOHble 3kcKypcuu (3 1)

DKCKypcHH (B TOM UYHCIIE BUACOIKCKYPCHUHN):

B My3€H MUHEPAIOTUYECKUE, KPAaeBEIUCCKHE, Xy J0KECTBEHHBIE;

11abopaToOpuH YIeOHBIX 3aBEICHUM, arpOXUMUIECKHUE Ia00PaTOPUH, YKOJIIOTHIECKHE, CAHHTAPHO-IIINIEMHOIOTHICCKHE;

anTeKu;

Ha NPOU3BOCTBEHHBIC OOBEKTHI (XHMUYECKHE 3aBOIBI, BOJIOOYHCTHBIC COOPYKEHHS U JIPYTHE MECTHbIC XUMHYECKHUE MPOU3BOJICTRA).

9 kaacc (2 yaca B HeeJIl0, Bcero 66 4acoB)

BBenenne. O0miasi XapakTepuCTHKAa XHMHYECKMX 3JeMEHTOB M XHMHYECKHX peaknuii. Ilepmoamveckmii 3akoH u
Ilepuoanyeckas cucrema xumudeckux snemenToB JI. U. Menaeneesa (18 yacos)

XapakTepUCTHKa 3JIEMEHTa 10 €ro nojoxeHuto B Ilepuoaudeckoit cucreme xumuueckux snemeHtos /1. M. MenneneeBa. CpoiicTBa
OKCHJIOB, KHCJIOT, OCHOBAHHH M COJICH B CBETE TCOPUU INEKTPOIUTHICCKON TUCCOLMALIMN 1 OKUCIICHUS-BOCCTAHOBIICHNSI.

TousTre 0 nepexoaHbIX dneMeHTax. AM(oTepHOCTh. ['eHeTHUECKU sl IEPEXOAHOTO FIEMEHTA.

Iepnonnueckuii 3akoH u [lepronnueckas cucrema xumuueckux iementos J1. 1. Menzeneesa.

Xumudeckasi OpraHu3alys KUBON 1 HEXXHUBOW NPUPOJBL. XMMUUECKUIN COCTAB sApa, MAHTUU U 36MHOM KOPbI. XMMHUYECKUE SIEMEHTHI
B KJICTKAaX JKMBBIX OPraHM3MOB. MaKpo- U MUKPO3JIEMEHTEHI.

O00011IeHNE CBEACHUI 0 XUMHYECKUX peakimsx. Kiaccupukauus XMMUYECKHX PEaKLUi 10 pa3InYHbIM MIPU3HAKAM: «IHCIIO U COCTAB
pearupyroumx 1 00pa3yoInuXCcsl BEIECTBY, «TEIIOBOH (P (EKT», «HANPABICHUEY, «M3MEHEHUE CTEICHEeH OKHCIICHHS SJIEMEHTOB, 00pa3yIOIINX
pearupyroomme BeuecTay, «}pazay, «MCnoiIb30BaHIE KaTaIu3aTopay.

IlonsTHE O CKOPOCTH XUMMYECKOH peakuuu. PakTopbl, BIMAIOIIME HA CKOPOCTh XMMHUUYECKUX peakuuid. KaramusaTtopsl U Kataius.
MHruduTopsl. AHTUOKCHIAHTHI.

JleMoHcTpanuu.

Pasnuunsle popmer Tabmuuer J. Y. Menaeneesa.

Mogaenu aToMOB 37eMEHTOB 1 — 3 nepuosoB.

Mogaenb cTpoeHUs 3eMHOTO 11apa (1orepeyHblii paspes).

3aBHCHMOCTH CKOPOCTH XHMHYECKOH PEaKIUK OT IPUPOIBI PEarupyIOIIHX BEIIECTB.

3aBHCUMOCTb CKOPOCTH XHMHUYECKOH PEaKIi OT KOHIIEHTPALNK PEarnpyroIiiX BEIeCTB.

3aBHCHMOCTb CKOPOCTH XHMHYECKON PEaKIUH OT IIOLIAN COIPUKOCHOBEHUSI PEArnpPyIOIIHX BEIIECTB («KHUILIIUHA CIIOM).
3aBHCHMOCTH CKOPOCTH XHMHYECKOH PEaKIUH OT TEMIICPATyPhl pearHpyOUX BEIeCTB.

T'oMoreHHbIi U reTeporeHHbIH KaTaau3bl.

DepMeHTaTUBHBIHM KaTaIu3.

Wurubuposanue.

JlabopaTopHbIe ONBITHI.

1. [TosmyueHue rugipokcuia IMHKA U UCCIIEI0OBAHKUE €TI0 CBONUCTB.

2. MopenupoBaHnue noctpoeHus [lepuoandeckoit cucteMsl Xumudeckux sneMentoB J[. YI. Menzneneesa.

3. 3amerieHue Kele30M Menu B pacTBope cynbdata menu (11).

4. 3aBUCHMOCTb CKOPOCTH XMMUYECKOH peakIMy OT NPUPObI PEarupyroIinX BEIECTB HA NPUMEPE B3aUMOCHCTBUS KUCIIOT C METAJIAMH.

5. 3aBHCUMOCTh CKOPOCTH XMMHYECKOW pPEaKIMH OT KOHIEHTPAIMM PEardpyoLIMX BEIIECTB Ha MpPUMEpe B3aMMOACHCTBHUS IMHKA C
COJIIHOM KMCJIOTON pa3IMuyHOI KOHLEHTpaLUK.

6. 3aBHCUMOCTb CKOPOCTH XMMHUYECKOH PEaKIMH OT IUIOIAH COPUKOCHOBEHHS PEArupyIOIIUX BELIECTB.

7. MonenupoBaHUe «KUIISIIETO CIOSD».

8. 3aBHCHMOCTD CKOPOCTH XHMMHYECKOW PEaKLHU OT TEMIIepaTyphl pearnpyroNnux BEUeCTB Ha IpuMepe B3aumoeiicteus okcuaa Meau (1I)
C pacTBOPOM CEPHON KHCJIOThI Pa3IMYHON TEMIIEpaTyphl.

9. Pa3noxeHne nepokcuia BOAOPoa ¢ IOMOLIbio okcua Mapranna (IV) u karanassl.

10. O6HapyxeHHe KaTana3bl B HEKOTOPBIX MULIEBBIX MPOIYKTaX.

11. nrubuposaHue B3aMMOAEHCTBUS KUCIOT ¢ METaTIaMH YPOTPOITMHOM.

IIpenMeTHBbIE pe3yIbTATHI 00y4eHHsT
Yyamuiicst 10/1:KeH yMeTb:

UCHOJIb30BaTh NPU XapaKTEPUCTUKE NPEBPAIICHNH BEIIECTB IOHATHS: «XHMHYECKas PEaKLHs», «PEaKIUH COCTAHMHECHHUS», «PECaKIHu
PA3NOKCHUS», «PEaKUUM OOMEHa», «PEaKIMM 3aMCIICHHS», «PEaKLMH HEHTpaIn3aliumy», «IK30TCPMHUYCCKUE PEAKLHN», «IHAOTCPMHUYCCKUE
peaKIym», «o0paTHMBIC PEAKIUM», «HEOOpaTHMbIC PEAKIUH», «OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKINM», «TOMOTCHHBIC PEAKIIN»,
«TETEpPOTCHHbIEC PEAKIUM», «KaTaJUTHYCCKUE PEAKIINN», KHEKaTaINTHYCCKUE PEAKIUN», «TEIIOBON 3((EKT XMMUUECKOH PeakIin», «CKOPOCTh
XUMHYECKON PEaKINm», KKaTaIH3aToOp»;

XapaKTepU30BaTh XMMUUYECKHE IEMEHThI 1 — 3 mepronoB no ux noioxenuio B [lepuoanueckoii cucreme xumuueckux snementos Jl. U.
MeHnzeneeBa: XUMHUYECKUH 3HAK, MOPSAKOBBIA HOMEp, IIEPHOA, TPYIIA, MOArPYIa, OTHOCHTENbHAS aTOMHAs Macca, CTPOCHHE atoMa (3apsin
Apa, YUCIO NPOTOHOB M HEHTPOHOB B sIpe, OOIIee YHCIO 3JIEKTPOHOB, PACIpEJENCHHE 3JIEKTPOHOB IO 3JIEKTPOHHBIM CIIOSIM, MPOCTOE
BEIIECTBO, (POPMyIIa, HA3BAHKE M THII BHICILETO OKCH/IA U THAPOKCHU]IA, JIETYYEro BOJOPOJHOTO COSMHEHNS (JUIsl HEMETAJlIOB));

XapaKTepPU30BaTh OOIINE XHUMUYIECKHIE CBOHCTBA aM(OTEPHBIX OKCH/IOB M THAPOKCH/IOB;

HPHUBOIUTH MPHMEPBI PEAKINH, TOATBEPKIAIONINX XUMHYECKHE CBOHCTBA aM(OTEPHBIX OKCUJIOB M THAPOKCH/IOB;

JIaBaTh XapaKTEPUCTHKY XMMHYECKHX PEAKIMil MO YMCIy M COCTABy MCXOAHBIX BELIECTB U MPOMYKTOB PEAKLHH; TEILIOBOMY 3(hdeKTy;
HAIpaBJICHUIO IPOTCKAHHS PEAKIMH; W3MCHCHUIO CTCIICHEH OKHCICHHS SJIEMEHTOB; arperaTHOMY COCTOSHHIO MCXOIHBIX BEIIECTB; y4aCTHIO
KaTaJn3aTopa;
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OOBSACHATH U IIPUBOAUTH IPUMEPHI BIUSHUS HEKOTOPBIX (haKTOPOB (IPHPOJA PEarHpyIONIUX BEIIeCTB, KOHIIEHTPAIUs BEIIeCTB, JaBICHUE,
TeMIIepaTypa, KaTajlu3aTop, IOBEPXHOCTh CONPUKOCHOBEHHS PEarupyIONIMX BEIECTB) HA CKOPOCTh XUMUUECKUX PEAKIIHIA;

HaOIIOIaTh ¥ ONHUCHIBATH YPAaBHEHUS PEAKIMil MEXTy BEIIECTBAMHU C IOMOIIBIO €CTECTBEHHOTO (PYCCKOTO HMIIM POIHOTO) S3BbIKA H S3bIKA
XHMHY;

HPOBOJUTL OIBITHI, MOATBEPKAAIONIME XUMHYECKHE CBOMCTBA aM(OTEPHBIX OKCHIOB M THAPOKCHJOB; 3aBUCUMOCTH CKOPOCTH
XMMHYECKOH peaKkIUU OT Pa3NUUHBIX (DaKTOpoB (TIPUPOAA PEAarupYIONIMX BEIIECTB, KOHIIGHTpAIlUs BEIIECTB, AABICHHE, TEMIIEpaTypa,
KaTaJIn3aTop, HOBEPXHOCTH COIPHKOCHOBEHUS PEarupyIOIIIX BEIIECTB).

MeTtanpeaMeTHbIe pe3yJbTATHI 00y4eHHs
Yyamuiicst 10/1:KeH yMeTb:

OIIpeIeTATh LeNb YIeOHOH NeATeNbHOCTH ¢ IOMOIIBIO YYUTENS H CAMOCTOATENbHO, HCKAaTh CPEACTBA €€ OCYIIECTBICHNUS, paboTas Ho
IUIaHY, CBEPATh CBOM JEHCTBMA C IIENbIO M MPH HEOOXOAMMOCTH MCIPABIATH OIIMOKM C MOMOMIBIO YYUTENsl M CaMOCTOSTEIBHO; COCTAaBIIATh
AQHHOTAIIMIO TEKCTA;

CO37aBaTh MOJIENH C BBIACICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK 00BEKTa U IPEACTAaBICHUEM HX B IIPOCTPAHCTBEHHO-TpaduaecKkoit
WIIM 3HAKOBO-CHMBOJIMYECKOH (hopMme;

OIIpeNIeATh BUbI KIacCH(UKAINH (€CTECTBEHHYIO U HCKYCCTBEHHYIO);

OCYLIECTBIIATD NPAMOE AEAyKTUBHOE JOKA3aTEIbCTBO.

Tema 1. Metaisl (154acoB)

IHonoxenne meranios B Ilepuoandeckoit cucremMe xuMuueckux 31neMenToB JI. M. MenaeneeBa. Meranandeckas KpUCTalIndecKas
pelIeTka M MeTauimdeckas XUMudecKkas cBsasp. OOmme Qusmdeckue cBoiicTBa MeramioB. CIIaBbl, X CBOHCTBA M 3HadeHHE. XHMHUYECKUE
CBOIiCTBa METaJIOB KaK BOCCTAHOBHTENEH, a TakkKe B CBETE UX MOJIOKEHUS B 2JIEKTPOXHMMHYECKOM Psly HampsbkeHui MeramioB. Kopposus
METaJlIOB U CHOCOOBI 60pBOLI ¢ Heil. MeTtamisl B mpupoze. O6mue criocoOb! HX MOTydeHHS.

OO0masi XapakTepuCcTHKA IIET0YHBIX MeTa/LIoB. Metammsl B mpupome. OOmme crmocoObl ux momydeHus. CTpoeHHE aTOMOB.
Illeno4ynble MeTaWIBl — HPOCTBIC BEIIECTBA. BakHEHIIHe COETMHEHHS INETOYHBIX METAUIOB — OKCHJIBL, THAPOKCHABI M CONMH (XJIOPHIBL
KapOOoHaTHI, CyIb(haThl, HUTPATHI), UX CBOMCTBA U MPHMEHEHHE B HAPOJAHOM Xo3siiicTBe. KanuitHplie ynoOpeHus.

OO0masi xapakTepucTHKa 3j1eMeHTOB riaBHoii moarpymns! II rpymmbl. Ctpoenme atomoB. lllemouHosemenbHbIE METaIbl —
IpOCThIE BellecTBa. Baxkneliye coeMHEHHs 1ET0YHO3EMEIbHBIX METAJLIOB: OKCUJIBI, THAPOKCHIIBI U CONHU (XJIOPU/BI, KApOOHATHI, HUTPATHI,
cynbdatsl, GocdaTsl), X CBOMCTBA U IPHIMECHEHHE B HAPOIHOM XO3sICTBE.

Amomunnii. CTpoeHne atoma, (pU3MYECKHE M XUMHYECKHE CBOIiCTBa mpocTtoro BemiectBa. COeIMHEHUS AMIOMUHHUS — OKCHI U
THAPOKCUJ, UX aM(oTepHbIH XapakTep. Baxkneimue comu amomuHus. [IprMeHeHne aTIOMIHUS U €70 COSIUHCHHI.

JKeneso. CTpoenne atoMa, GU3MUECKHE N XUMITUECKHE CBOHCTBA MPOCTOTO BelnecTsa. I'enernueckue psbl Fe?* n Fe*t. Baxmneiimue
COJIH JKeJie3a. 3HaYEeHHUE JKeJle3a M €ro COeIMHEHHH 1JIs IPUPOIbl M HAPOJHOIO X035 cTBa.

JleMoHCTpanuu.

OO0pas31bl METOYHBIX H ET0YHO3EMEIBHBIX METAILIOB.
OO0pas3ibl CIUIAaBOB.

BsaumopaeiicTBre HaTpUs, TUTHUS U KAJIBIUS C BOJOH.
B3aunmopeiicTBre HaTPHst MU MarHus ¢ KUCIOPOJIOM.
B3aumopeiicTBre METaJIOB ¢ HEMETaIaMH.
IMomyuenne ruapoxcunos xenesa (1) u (11I).

JlabopaTopHbIe ONBITHI.

12. B3aumopeiicTBie pacTBOPOB KHUCIIOT U COJIEH C METaJIaMHU.

13. O3HaKoMIIEHHE C PyJaMH jKeme3a.

14. OxparuiBaHye MIIAMEHH COJISIMU ILETOYHBIX METaJIIOB.

15. B3aumopeiicTBUe KaJIbLUs ¢ BOAOMH.

16. INomyuenue ruapoOKCHUAA KBS U UCCISIOBAHHUE €r0 CBOHCTB.

17. ITosmyueHne ruIpoKCUIa aTIOMUHUS U UCCIIEJOBAaHHUE €r0 CBOMCTB.
18. B3aumopeiicTBue xenesa ¢ COMTHONW KUCIOTOM.

19. INomyuenue ruapokcunos xenesa (1) u (11I) u n3yuenue ux CBOUCTB.

IIpeameTHblie pe3yabTAThI 00yYeHHsI
Yyamuiics 0/1:KeH yMeTb:

HCTIONIb30BaTh MPU XapaKTEPUCTUKE METAJUIOB U MX COCOUHCHUHN TMOHATHS: «METAJLIb), P aKTUBHOCTH METAJJIOBY, ILEIOYHBIC
METAJLIBD», «IIETOYHO3EMENIbHBIC METAIIIbI», HCIIOIb30BATh UX IIPU XapaKTEPHCTUKE METAILIOB;

JIaBaTh XapaKTEPUCTHKY XHUMHYECKHX DJIEMEHTOB-META/UIOB (LIETOYHBIX METAJUIOB, MAarHUs, KaJbLWs, aJIOMHHHMS, JKele3a) M0 UX
oJoKeHUIo B [lepuoandeckoit cucteMe XuMuueckux »neMeHToB [1. M. MenneneeBa (XUMHUYECKHI 3HAK, TOPSIKOBBIA HOMEp, TIEPUO, TPYIIIa,
HOATPYIIa, OTHOCUTENIbHASI ATOMHAsI Macca, CTPOCHHE aTtoMa (3apsj siipa, YUCIO NPOTOHOB M HEUTPOHOB B spe, OOIIee YHCIO IIEKTPOHOB,
pacnpezeNeHHe IEKTPOHOB IO IEKTPOHHBIM CJIOSIM), TIPOCTOE BEIIECTBO, (JopMyJIa, HA3BAaHUE M TUII BBICIIETO OKCUA U THAPOKCHIA);

Ha3bIBaTh COCMHEHUS METAJJIOB M COCTABJISAITh UX (JOPMYJIBI 110 HA3BAHUIO;

XapaKTepU30BaTh CTPOCHHUE, 00IHe GH3NIECKUE H XUMHUYECKHE CBOMCTBA IIPOCTHIX BEIIECCTB-METAILIOB;

OOBSICHATh 3aBUCUMOCTh CBOWCTB (WJIM TpEACKA3bIBATh CBOICTBA) XUMHYECKUX OJIEMEHTOB-METAUIOB (paauyc, METaJUTMYEeCKHE
CBOMCTBA 3JIEMEHTOB, OKHCIIHTEIbHO-BOCCTAHOBHUTEIBHBIC CBOMCTBA 3JEMEHTOB) M 00pa3yeMbIX HMH COEAMHEHHH (KHCIOTHO-OCHOBHBIC
CBOMCTBA BBICIIMX OKCHJIOB ¥ THIPOKCHIOB, OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIC CBOWCTBA) OT MoOJjokeHUs B [leprommueckoil cucreme
XuMHUYecKuX 3eMeHToB . 1. Menneneesa;

OIUCHIBATH OOIIME XUMHYCCKIE CBOMCTBA METAJUIOB C MOMOILBIO €CTECTBEHHOTO (PYCCKOTO MIIM POJHOTO) SI3bIKA U S3bIKA XHMUH;

COCTaBJIATh MOJICKYIISIPHBIC YPAaBHCHHS PEaKIMi, XapaKTEepU3YIOIIUX XUMHYECKHUE CBOWCTBA METAJUIOB U MX COCIMHCHHUI, a TaKkKe
9NIEKTPOHHBIC YPAaBHEHHUS IPOLIECCOB OKHCICHUS-BOCCTAHOBICHHS; YPABHEHUS DJIEKTPOIUTHICCKOH THCCOLMALMKI; MOJEKYIIPHbIC, TOJIHBIE U
COKpAIICHHbIC HOHHBIC YPABHEHHUS PEAKLH C y4aCTHEM JJICKTPOJIUTOB;

YCTaHaBJIMBAaTh NMPUYNHHO-CIICICTBEHHBIC CBS3M MEXIY CTPOCHHEM aTOMa, XMMHYECKOH CBS3bIO, THIIOM KPHCTAJUIMYECKOW PEIICTKH
METAJJIOB ¥ UX COSTHMHEHHH, UX OOUMMH (PU3HIECKUMH M XUMHYECKUMU CBOHCTBAMH;

OMHKCHIBATE XUMHUYCCKHE CBOMCTBA INEIOYHBIX U IMICTOYHO3EMEILHBIX META/UIOB, a TAKXKe AIIOMHHHS U JKelie3a U MX COCTUHEHHH C
TTOMOUIBIO €CTECTBEHHOT'O (PYCCKOT0 MII POAHOTO) SI3bIKA U SI3bIKA XUMHUU;

BBIIOJIHATH, HAOIIOAATh U OMMCHIBATH XMMHYECKUH KCIIEPHMEHT I10 PAClO3HABAHUIO BAXKHEHIIMX KaTHOHOB METAJUIOB, THAPOKCHI-
HMOHOB;
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OKCHEPUMEHTAJIbHO UCCIIEN0BATH CBOWMCTBA METAIJIOB U UX COCHMHGHHﬁ, penraTh SKCIEPUMEHTAIIBHBIC 3a/Ja4H 110 TEME ((MCT&J'IJ'ILI));
OIHCHIBATH XUMHUYECKHI OKCIEPUMEHT C IIOMOILBIO €CTECTBEHHOT'O (pyCCKOFO W pOI[HOl"O) SA3BbIKA U A3bIKa XUMHUH,
MIPOBOAUTH PACUCTHI IO XUMHUYECKUM (bOpMyJ'IaM " ypaBHCHUIM pCaKHI/II)‘I, IPOTEKAOMIMX € Y4aCTUEM METAJUIOB U UX COCTMHEHUH.

MeTtanpeaMeTHbIe Pe3yJbTATHI 00y4eHHs
Yyamuiics 10/1:KeH yMeTb:

paboTaTh 1O COCTaBJICHHOMY IUIaHYy, MCIIONB3Ys HApsmy C OCHOBHBIMH M JONOJHHTEIbHBIC CPEICTBA (CIPABOYHYIO JUTEPATYpY,
clokHbIe pudopsl, cpencrea UKT);

C MIOMOIIBIO YYHUTENI OTOUpPATh Ul PelIeHHs yJeOHBIX 3a7a4 HeOOXOAUMBIE CIOBApH, YHIUKIONESIHHU, CIIPAaBOYHUKH, JJICKTPOHHEIE
JTMCKH;

CONOCTAaBJIATh M OTOMPaTh MH(POPMALMIO, TMONYYCHHYIO M3 Pa3IMYHBIX HMCTOYHUKOB (CIOBAapHW, SHIMKIONEIUH, CIIPABOYHHKH,
JJIEKTPOHHEIE JUCKH, ceTh MHTepHeT);

HPEACTaBIATh HHPOPMAIHIO B BHJIE TAONHIL, CXEM, OIIOPHOTO KOHCIIEKTa, B TOM 4YHclie ¢ npuMeHeHneM cpencts UKT;

0(hOpMIIITH CBOM MBICITH B YCTHOW M ITMCBMEHHOW PEUM C YYETOM CBOHMX YYCOHBIX M JKM3HECHHBIX PEUCBBIX CUTYAIHil, B TOM YHCIIC C
npumenenneM cpencts UKT;

COCTaBJIATh PELIEH3UIO Ha TEKCT; OCYILECTBIATh J0KA3aTEIbCTBO OT IPOTUBHOIO.

Tema 2. IIpakTukyMm 1. CBolicTBa MeTaLIOB H UX COeIUHEHHUI (2uaca)

1. Perrenne »KCIepUMEHTANBHBIX 3a/[a4 Ha PACIIO3HABAHNE U MOIyICHUE COSANHCHUH METaILIOB.
IIpeameTHbIe pe3yabTaThl 00yYeHHsI
Yyamuiics A0/1KeH yMeTb:

o0pam@arecss ¢ J1abopaTopHbIM 00OpYJIOBaHHEM UM HArpeBaTeJbHBIMH IMPHOOPAMH B COOTBETCTBHM C MPaBHJIAMH TEXHUKH
0e30macHOCTH;

HAOII01aTh 32 CBOMCTBAMHI METAJIOB M UX COCIUHCHHI U SBIICHUSIMHE, TPOUCXO/SIIIUMU C HUMH;

OIKCHIBATH XMMHYECKHI SKCIIEPUMEHT C MOMOIIBIO €CTECTBEHHOTO (PYCCKOrO MM POJHOIO) SI3bIKA U SI3bIKA XHUMHUH;

JIeIaTh BBIBOJIBI [0 PE3YIIHTATAM MIPOBEICHHOTO YKCIIEPUMEHTA.

MeTtanpeaMeTHbIe pe3yJbTATHI 00y4eHHs
Yyamuiics 10/15KeH yMeTb:

OIpEAENATh, UCXOAS U3 yueOHOI 3a1aun, HEOOXOAMMOCTb MCIIONIb30BAHMS HAOIOCHUS HIIH SKCIIEPUMEHTA.
Tema 3. Hemeranisl (24 yacoB)

OO0masi XxapakTepucTHKa HeMeTaJ/UIoB: HoloxeHue B [lepmommdeckoi cucreMe xumudeckux siaemeHToB JI. M. Menneneesa,
O0COOEHHOCTH CTPOEHHMsI aTOMOB, 3JEKTpooTpuuarensHocTh (J0) Kak Mepa «HeMeTauMyHocTH», pan 0. Kpucramimyeckoe cTpoeHHe
HEMETaJUIOB — IIPOCTHIX BemecTB. Amtorponus. Ousndeckue cBOHCTBa HeMeTawIoB. OTHOCHTENFHOCTD IOHATHH «METaIUD) H «HEMETaIlD».

Bonopoa. Ilonoxenue Bomopona B Ilepmommueckoil cucreme xumudeckux snementoB JI. M. MenpeneeBa. Ctpoenne aTomMa U
MoneKyisl. dusndeckre U XUMUUECKHE CBOICTBA BOJOPOA, €T0 MONyIeHNe H IPHMEHEHHE.

Bona. Crpoenne Monexynsl. Bomopommas xummueckas cBs3b. @Dusmdeckne CBOWCTBA BOABL. AHOMAlIUH CBOUCTB BOJBL
I'mapodunbrbie u rHapodoOHbIC BemiecTBa. XHUMHYECKHE CBoicTBa BOAbl. KpyroBopor Bomsl B mpupozae. Bomooumcrtka. Aspamus BOBI.
BrrroBie GpunsTpel. MuHepanbHbIe BOABL. JUCTHIINPOBAHHAS BOJA, €€ IIOIyYCHHE U IPUMEHEHHUE.

O0mast xapakTepuCTHKA rajoreHoB. Ctpoenre atoMoB. IIpocTsle BemecTBa M OCHOBHBIC COSTHHEHHS TaJIOT€HOB, HX CBOMCTBA.
Kpatkue ceznenus o xiope, 6pome, grope u ioze. [IprumMeHeH#e rajloreHoB U UX COCIMHEHUH B HAPOJHOM XO3SHCTBE.

Cepa. Ctpoenne atoma, aluIOTPOIHNS, CBOWCTBA M HpHMeHeHHe pomoOmueckoi cepsl. Oxcunsl cepsl (IV) m (VI), ux momyuenwue,
cBoiicTBa U npuMeHenue. CepHast KUCIOTa U €€ COHU, UX MPUMCHEHHE B HApOJHOM X03siicTBe. [Ipon3BoICTBO CEpHOI KUCTOTHL.

A3sor. CTpoeHue aToMa U MOJIEKYIIbI, CBOMCTBA IIPOCTOrO BellecTBA. AMMHAK, CTpOEHHE, CBOICTBa, oydyeHue u npumenenue. Conu
aMMOHHS, UX cBoiictBa u npumeHenue. Oxcunsl azora (II) u (IV). Asormas kucnora, ee cBoiicTBa M IpHMeHeHHe. HUTpaTsl W HUTPHTEL
mpo0OieMa UX COEPIKAHHS B CEIbCKOXO3HCTBEHHON MPOAYKIUH. A30THBIC YAOOPCHHS.

®Docdop. Ctpoenne aToma, aluIOTpoNHUs, cBoiicTBa Genoro n kpacHoro docdopa, ux npumeneHre. OCHOBHBIC COSMHEHUS: OKCH]
¢docdopa (V) u oprodocdopnas kucnora, pocdatsr. PocthopHble yroOpeHus.

Yraepoa. Ctpoenne atoma, ajuloTponus, cBocTBa Moxupuxammii, npumenenne. Oxcuasl yraepoga (II) u (IV), ux cBoiictBa u
npuMeHenne. KapOoHaThl: KabLMT, COa, MOTAIl, HX 3HAYEHUE B IPUPOJIE U )KU3HU YEIOBEKA.

Kpemunii. Ctpoenne atoma, KpHCTALIMYECKHN KpeMHHil, ero cBoiictBa u mpumMenenue. Okcun kpemuus (IV), ero mpuponmsie
pazHoBuAHOCTH. CHIMKATHL. 3HAUCHHE COSIMHCHUH KPEeMHUS B )KHBOH U HeXXUBOH npupoze. [IonaTHe 0 CHIMKAaTHOH IPOMBIIUICHHOCTH.

JleMoHCTpanuu.

OG6pa3Iibl raJOreHOB — HPOCTHIX BEIICCTB.

BzanmozelicTBHE TaJIOT€HOB C HATPHEM, C ATIOMHHHEM.

BrrtecHenue xiopoM 6poma MM Hoia U3 pacTBOPOB HX COJCH.

BzanmozeiicTBre cepbl ¢ MeTallIaMH, BOJOPOJOM U KHCIOPOIOM.

B3anMopelicTBUEe KOHLIEHTPUPOBAHHOMH a30THOM KMCIIOTHI C MEABIO.

INornomenue yriaeM pacTBOPCHHBIX BEIIECTB MIIH Ta30B.

BoccranoBeHue Meu U3 €e OKCHAA yIIeM.

OO6pa3Iibl IPUPOJHBIX COSAMHEHHUIT XJI0pa, cepsl, pocdopa, yriaeposaa, KpeMHHUS.

O06pa3mbl BaXHEHIIHIX A1 HAPOAHOTO XO3UCTBA Cyab(}aToB, HUTPATOB, KapOOHATOB, (hochaTos.
OO0pasmbl cTeKIa, KePAMHUKH, IIEMEHTa.

JlabopaTopHbIe ONBITHI.

20. ITomy4yeHue U pacro3HaBaHHUE BOZOPOA.

21. UccnenoBaHue IOBEPXHOCTHOTO HATSKCHHS BOJBL.

22. PacTBOpeHHE IIepMaHTaHaTa KaJlisl WM MEJHOTO KyIopoca B BOJIE.
23. I'mapararnus 06e3BoxeHHOro cynbdara meau (1I).

24. 13roToBieHne THIICOBOTO OTIEYATKA.

25. O3HaKOMJICHHE C KOJUICKIUEH OBITOBBIX QUIBTPOB.

26. O3HaKOMIICHHE C COCTABOM MHHEPAILHOMN BOJIBL.

27. KadecTBeHHas! peaKIysl Ha TaJOreHU/I-HOHEL.

28. [Tonyuyenue U pacro3HaBaHUE KHCIOPOA.

29. I'openue cepsl Ha BO3yXe U B KUCIOPOJIE.
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30. CaoiicTBa pa30aBIeHHOIN CEPHOI KHCIOTHL.

31. V3yueHue cBOWCTB aMMHaKa.

32. Pacnio3naBaHue comueil aMMOHUSL.

33. CsoiicTBa pa30aBIeHHOI a30THOI KUCIOTHL.

34. B3aumoeiicTBHE KOHLIEHTPUPOBAHHON a30THON KHCIIOTBI C MEJIbIO.
3S. 'openne docdopa Ha BO3IyXe U B KHCIOPOTE.

36. PacioznaBanue docaros.

37. 'openue yrist B KUCIOPOJIE.

38. [Tomy4yeHne yroabHOH KUCIOTHI X U3y4YEHUE €€ CBOHCTB.
39. Ilepexon kapOOHATOB B TUAPOKAPOOHATEL.

40. Paznoxenue ruipokapOoOHaTa HATPHsL.

41. ITomy4yeHne KpeMHEBOU KHCIOTHI H H3y4CHHE €€ CBOUCTB.

IIpeameTHblie pe3yabTAThI 00yYeHHsI
Yyamuiics A0/1:KeH yMeTb:

HCIIONB30BaTh IPU XAapPAKTCPUCTHKE METAUIOB M HMX COCOUHCHHH IOHATUS: «HEMETAUIbI», «TaJOrCHbI», «AJUIOTPOIHBIC
BUJIOM3MEHECHUS», (OKECTKOCTD BOJBIY, «BPEMEHHAs JKECTKOCTD BOJIBIY, «IIOCTOSIHHAS JKECTKOCTH BOJBI», «OOIIast )KECTKOCTh BOIBD»;

JlaBaTh XapaKTEPUCTHKY XMMHUYECKUX 3JIEMEHTOB-HEMETAJUIOB (BOIOPO/Ia, TaJOTEHOB, KHCIOPOa, Cephl, a3oTa, docdopa, yriaepoaa,
KpPEMHHMS) MO UX MOJIOoKEeHUIo B [lepuoanyeckoit cucreme xumudeckux iemeHTos J[. M. MeneneeBa (XMMUUECKUI 3HAK, TTOPSIKOBBIA HOMED,
HEePUOJ, TPYIIIa, HOArPYIIa, OTHOCUTEIbHAs aTOMHAs Macca, CTPOCHHE aToMa (3apsif sApa, YHCIIO MPOTOHOB U HEUTPOHOB B sApE, 00LIEee YHCIO
9JICKTPOHOB, PACIPEACIICHUE 3JICKTPOHOB IO AJICKTPOHHBIM CIIOSM), MPOCTOE BEUIECTBO, (opMyia, Ha3BaHHUE W THUI BBICHIETO OKCHIA U
rHApoKcua, GopMyra U XapakTep JETy4ero BOAOPOIHOTO COSIHMHEHHS);

Ha3bIBaTh COCIMHEHNs HEMETAIUIOB M COCTABIIITh HX (POPMYIIBI 110 Ha3BaHUIO;

XapaKTepU30BaTh CTPOCHHE, 00IINe HHU3MYECKUE U XMMHUUECKUE CBOMCTBA MPOCTHIX BELIECTB-HEMETAILIOB;

OOBSCHITh 3aBHCUMOCTb CBOMCTB (MUIM MpPENCKA3bIBaTh CBOIMCTBA) XUMHUUYECKHX JJIEMEHTOB-HEMETA/UIOB (Pajlyc, HeMETaJUTHICCKHE
CBOICTBA JIEMEHTOB, OKUCIHTEIBHO-BOCCTAHOBUTEIIBHBIC CBOMCTBAa DJEMEHTOB) U 00pa3yeMbIX HMH COEIHHEHHH (KHUCIOTHO-OCHOBHBIC
CBOMCTBA BBICHINX OKCHJIOB U THIPOKCHUJIOB, JIETYYHX BOJOPOIHBIX COSAMHEHUI, OKUCIUTEILHO-BOCCTAHOBUTEIILHBIC CBOICTBA) OT MOJIOKEHUS B
Tlepuoanyeckoit cucremMe XuMHUeckux aemenToB [l. V. Menneneesa;

OIMCHIBATH OOLINE XUMUYECKHE CBOMCTBA HEMETAIUIOB C MMOMOLIBIO €CTECTBEHHOTO (PYCCKOTO HJIH POIHOIO) SI3bIKA U SI3bIKA XHMHU;

COCTABIISITh MOJICKYJISIPHBIC YPAaBHEHHS PEAKLIMH, XapaKTEePH3YIOLIMX XUMHYECKUE CBOMCTBA HEMETAJUIOB M MX COCITUHEHHH, a TaK¥Ke
9NIEKTPOHHBIC YPAaBHEHHUS MPOLIECCOB OKUCICHUS-BOCCTAHOBICHHS; YPABHEHUS dJIEKTPOIUTHICCKOH THCCOLMALMHI; MOJEKYIIPHbIC, TOJIHBIE U
COKpAIl[CHHbIC HOHHBIC YPAaBHEHHS PEaKIUil C y9aCTHEM dJICKTPOIUTOB;

YCTaHABJIMBATh MPUYMHHO-CIICACTBEHHBIC CBS3U MEXIY CTPOCHHEM aToMa, XUMHYECKON CBSA3BIO, THIIOM KPHCTAJUIMYECKOW PEIICTKH
HEMETAJUIOB U UX COSIUHEHHH, UX OOLIMMH (pU3MICCKUMH U XMMUYECKUMHU CBOMCTBAMU;

OIMMCBHIBATH XMMHYECKHE CBOWCTBA BONOpPOJA, TAJIONCHOB, KUCIOPOXAa, cepbl, a3oTa, ¢docdopa, rpadura, anMasza, KpeMHHS U HX
COCIMHEHHH C IOMOILBIO €CTECTBEHHOTO (PYCCKOTO WIIM POIHOTO) SI3bIKA U SI3bIKA XUMHUU;

OIKCBIBATH CIIOCOOBI YCTPAHEHUSI )KECTKOCTH BOJIBI U BBIIIOJIHSATH COOTBETCTBYIOLIMIT UM XHMHYECKHIT IKCIIEPUMEHT;

BBINIOJIHATh, HAONMIOAATh M ONMCHIBATh XMMHMYECKUIl SKCIEPUMEHT IO PACIO3HABAHHIO HOHOB BOZOPOZA M aMMOHUS, CYIb(aTt-,
KapOoHaT-, CHIMKaT-, hocdat-, XJI0pua-, OpOMUI-, HOANUA-HOHOB;

9KCIIEPUMEHTANILHO HCCIIEIOBATh CBOMCTBA METAIUIOB U UX COSIMHEHHH, PeLIaTh SKCIIEPHUMEHTANIbHBIC 3a1aun 110 TeMe «Hemerambiy;

OIMUCBHIBATH XUMUUECKHUH SKCTIEPHUMEHT C TIOMOIIBIO €CTECTBEHHOTO (PYCCKOTrO MM POIHOIO) sI3bIKA U SA3bIKA XHUMHU;

MIPOBOAUTD PACUETHI TI0 XUMUYECKUM (POPMYJIaM U YPaBHEHUSIM PEaKLUii, IPOTEKAIOIIMX C YYaCTHEM HEMETAJUIOB ¥ UX COCMHCHUIL.

MetanpeaMeTHble pe3yJbTaThl 00y4eHHs
Yyamuiics 0/1:KeH yMeTb:

OpraHM30BBIBATH Y4EOHOE B3aNMOACHCTBHE B IpyIIIe (PacHpeieNaTh PO, JOrOBAPUBATCSA APYT C IPYTOM H T. 11.);

peaBUACTh (IPOrHO3UPOBATE ) MOCICACTBHS KOJUICKTUBHBIX PELICHHI;

[IOHMMATh MPHYNHBI CBOETO HEYCIEXa W HAXOAUTH CIIOCOOBI BBIXO/IA U3 3TON CHTYALUH;

B JMAJIOTE C YYHUTENEM YYUThCS BbIPAOATHIBATE KPUTEPHU OLICHKH U ONPEIEIATh CTENECHb YCICIIHOCTH BBIIOIHEHHS CBOCH paboThl U
pabOThI BCEX, HCXOAS M3 MMCIOIIHXCS KPUTEPHEB, COBEPIICHCTBOBATH KPUTEPHU OLICHKU M MOJB30BATHCS MMM B XOJ€ OLICHKH M CaMOOLICHKH;
OTCTaMBaTh CBOIO TOYKY 3PEHMUS, apI'yMCHTUPYS €¢; IIOATBEPKAaTh apryMEHThI (haKTaMi; KPUTHYHO OTHOCHTBHCS K CBOEMY MHCHHIO;

CIyLIaTh APYTHX, MBITAThCS MPHHAMATh APYTYIO TOUKY 3PECHHUS, OBITh TOTOBBIM M3MEHHUTH CBOIO TOUKY 3PCHUS;

COCTaBIIITh pehepar 1o onpeneacHHOH GopMe; OCYIECTBIATH KOCBEHHOE PA3CIUTENBHOE JOKA3aTEIbCTBO.

Tema 4. IIpakTukym 2. CBoiicTBa coenHeHNi HeMeTaIOB (3 Yaca)

1. Peienune OKCHEPUMECHTAJIBHBIX 3a/1a4 110 TEME «Hoz[rpyrma TaJIOr€HOB».
2. Pemienue OKCIEPUMCHTAJIBHBIX 3a/1a4 110 TEME «Hoz[rpyrma Kuciaopona».
3. Hony!{e}me, COGI/IpaHI/Ie ¥ pacIio3HaBaHUEC ra30B.

IIpeameTHbIe pe3yabTaThl 00yYeHHsI
Yyamuiics 0/1:KeH yMeTb:

oOpawarecss ¢ J1abopaToOpHbIM 00OpYJOBaHHEM KM HArpeBaTeJbHbIMH MPHOOPAMH B COOTBETCTBHM C MpaBHJIAMH TEXHUKH
06e30macHOCTH;

HAOIII0IaTh 32 CBOMCTBAMHI HEMETAIUIOB M UX COCMHEHHH U SBICHUSMH, IPOUCXOISIIIAMI C HIM;

OIKCHIBATH XMMHYECKHI SKCIIEPUMEHT C MOMOIIBIO €CTECTBEHHOTO (PYCCKOrO MM POJHOIO) SI3bIKA U SI3bIKA XHUMHUH;

JIeTaTh BBIBOJBI [0 PE3YIIHTATAM MIPOBEICHHOTO YKCIIEPUMEHTA.

MeTtanpeaMeTHble pe3yJbTATHI 00y4eHHs
Yyamuiics 10/1:KeH yMeTb:

OIpPEEIISTh, HCXOs U3 Y4eOHOM 3a/1aun, HEOOXOAMMOCTb HCIIOIb30BaHMs HAOIONCHHS MIIN SKCIIEPHMEHTA.
Tema 5. O0001eHHe 3HAHUHN 10 XHMHH 32 Kyp¢ OCHOBHOI IIIKOJIBI. (4 4aca)

Ilepuonnueckuit 3akoH u [lepuonuueckas cucrema xumMudeckux snemeHToB JI. M. MenneneeBa. @U3HUECKU CMBICT MOPSAIKOBOTO
HOMeEpa >JIEMEHTa, HOMEPOB IEepHUoJa U IPyIIbl. 3aKOHOMEPHOCTH U3MEHEHHsI CBOWCTB 3JIEMEHTOB U MX COCJMHEHMH B IEpUOJax U Ipymrnax B
CBETE MPEACTABICHUH O CTPOEHUH aTOMOB 3J1eMEeHTOB. 3HaueHue [lepronuueckoro 3akoHa.

Buner xuMudeckux cBsizeil U THIBI KPHCTATMUECKUX PeIIeTOK. B3auMoCBsA3b CTPOEHUS U CBONCTB BEIIECTB.

Krnaccudukams XMUMHUYECKHX PEAKUUi MO Pa3iMYHBIM MPU3HAKaM (YUCIO M COCTaB PEardpyloIluX M oOpasyIoIIUXCs BELICCTB;
HaJM4Me TpaHULBI pasnena ¢a3; TeruioBoil 3GdeKT; M3MEHEHHEe CTENeHeil OKHUCICHHS aTOMOB; HCIIOJb30BAaHUE KaTalM3aToOpa; HAMpPABIICHHE
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HpOTeKaHI/Iﬂ). CKOpOCTL XUMHUYCCKUX peaKHI/Iﬁ u q)aKTOpLI, BJIMAKOOIUC Ha HCC. O6paTI/IMOCTL XUMHAYCCKUX peaxunﬁ U CIOCOOBI CMCIICHUA
XUMHYECKOr'O paBHOBECHUA.

HpOCTLIe ¥ CIIO’KHBIC BEIeCTBA. MeTasutbl 1 HeMeTauTbl. | eHeTnueckue pAABI ME€TaJlIa, HEMETaJIa U IEPEXOJHOTO METaJIJIa. OKCI/I,E[LI
U TUAPOKCUIBI (OCHOBaHMﬂ, KHCJIOTHI, an)OTepHLIC FI/II[pOKCI/IHLI), comu. Ux COCTaB, KJ'IaCCI/I(I]I/IKaHI/Iﬂ n OGI].[I/IG XUMUYECKUE CBOWCTBA B CBETE
TEOpUHU SHCKTPOHHTH‘{CCKOﬁ JUcconranvu.

JIn4HOCTHBIE pe3yIbTaThl 00y4eHHs!

Yyammiics 10J1KeH:
3HATh M IOHUMATh:

OCHOBHBIC HCTOPHYECKHE COOBITHS, CBA3aHHBIC C Pa3BUTHEM XHMHHU U OOILIECTBA; MOCTIDKCHUS B OOIACTH XUMUH U KYNIbTYypHBIC
TpaJunuH (B YaCTHOCTH, HayYHbIE TPAJHUIIN) CBOCH CTPaHBI;

00LIEMHUPOBBIE JOCTHXKEHUS B 00JIACTH XMMUHU;

OCHOBHBIC IPHHIIUIIBI U IPAaBHJIa OTHOLIEHHS K IPHPOJE;

OCHOBBI 3/I0POBOr0 00pa3a JKU3HH H 3J0pOBhECOEpEralolyxX TEXHOJOTHH; NpaBUIa IOBEACHHS B UPE3BBIYAIHBIX CHTYAIHAX,
CBSI3aHHBIX C BO3/IEHCTBHEM Pa3JIMYHBIX BEIIECTB;

OCHOBHBIC IIpaBa M OOSM3aHHOCTU TpakKIaHWHA (B TOM UHCIIE YJallerocs), CBS3aHHBIC C JIMYHOCTHBIM, NPO(ECCHOHANBHBIM U
JKM3HEHHBIM CaMOOIPEIEICHUEM;

COLMANIBHYIO 3HAYMMOCTb U COJepKaHKe MPOodecCcuii, CBA3aHHBIX C XUMHEH;

HCTIBITBIBATh: YyBCTBO TOPJOCTHU 32 POCCUHUCKYIO XMMUYECKYIO HAYKy M yBa)KEHHE K UICTOPUHU €€ Pa3BUTHS,;

YBa)KCHUE U IPHHATHE JOCTIDKCHHUI XUMUH B MHpE; TI000Bb K IPHPOJE;

YBa)XKEHHE K OKPYKAIOIUM (yJaIlUMCS, YIUTEIIM, POTUTEIIM H Ap.) — YMETh CIyIIaTh M CIBIIATh MapTHepa, IPH3HABAThH IIPAaBO
Ka)k7I0r0 Ha COOCTBEHHOE MHEHHUE, TPUHUMATh PEIIEHH C YYETOM HO3HIHI BCEX yIaCTHUKOB;

YyBCTBO NPEKPACHOTO M ICTETHMYECKMX UYBCTB Ha OCHOBE 3HAKOMCTBAa C MHPOM BELIECTB M MX NpPEBPALCHHH; CaMOyBa)KEHHE U
9MOLHOHAIBHO-TIONOKUTEIFHOE OTHOIICHHE K ceOe;

NPU3HABaTh: IEHHOCTh 370pPOBbs (CBOETO M JPYIHMX JIOJEH); HEOOXOAMMOCTh CaMOBBIPAKECHHMS, CaMOPEaIM3ALMH, COLHAIBHOTO
NPHU3HAHUS;

0CO3HABATh: TOTOBHOCTH (MM HETOTOBHOCTH) K CAMOCTOSTEIBHBIM IIOCTYIIKAM U IEHCTBUSM, OTBETCTBEHHOCTD 33 HX PE3yJIbTaThl;
TOTOBHOCTb (MJIM HETOTOBHOCTb) OTKPBITO BBIPA’KAaTh M OTCTAHBATh CBOIO MO3UIIMIO U KPUTHYHO OTHOCUTBCS K CBOMM ITOCTYIIKaM;

HPOSIBIISATH: SKOJIOTUUYECKOE CO3HAHUE; 0OPOKENATEIBHOCTD, IOBEPHE U BHUMATEIFHOCTD K JIFOJSM, TOTOBHOCTb K COTPYJHUYECTBY H
Ipyx0e, OKa3aHUIO MIOMOIIH TeM, KTO B HeH Hy)kiaeTcs; 0000IICHHBIH, yCTONYUBEI 1 N30MpaTeNbHbIN T03HABATEIbHBII HHTEPEC, HHUIIUATHBY
U M0003HATENBHOCTh B U3YYEHUM MHpA BEIIECTB U PEAKIMi; LENCyCTPEMICHHOCTh U HACTOWYMBOCTh B JIOCTHIKEHHM LEJIEH, TOTOBHOCTh K
HPEOJOJIEHHIO TPYAHOCTEH; YOEKAEHHOCTh B BO3MOXHOCTH IIO3HAHUs NPUPOBI, HEOOXOAMMOCTH Pa3yMHOIO HCIOJIb30BAHMS MOCTHXKEHHH
HaYKH ¥ TEXHOJIOTHH JUIS Pa3BUTHA OOIIECTBA;

YMeTh:

yCTaHaBJIMBAThH CBA3b MEXKAY LECIIBIO U3YUCHUA XUMHUHU U TEM, I YCro OHa OCYILIECTBIIACTCA (MOTI/IBaMI/I);

BBITIOJIHATH KOPPUTHUPYIOIIYIO CAMOOILICHKY, 3aKIFOYAOUIYIOCSA B KOHTPOJIC 32 MPOLECCOM U3YUYCHUS XUMUU U BHCCCHUN H606XOI[I/IMLIX
KOPPEKTHUBOB, COOTBETCTBYIOLIIUX dTallaM U crocodam H3y4Y€HHUA KypCca XUMHH,

BBIINIOJIHATE PETPOCIIEKTUBHYIO CAMOOILICHKY, 3aKJIIOYAIOLIYIOCSI B OLICHKE IPOLECCa U pE3yibTaTa U3YyY€HUA Kypca XUMHUH OCHOBHO#
HIKOJIBI, TOABECACHUHU UTOIOB HA OCHOBE COOTHCCCHUA nenei u PE3YIBTATOB;

CTPOUTH IKU3HCHHBIC U Hqu)eCCHOHaJ'ILHBIC IUIaHbl € Y4Y€TOM KOHKPETHBIX COLHUAJIbHO-UCTOPUUCCKUX, IIOJIMTUYCCKUX U
SKOHOMHUYECKUX yCJ'IOBI/If/'I;

0CO3HABATh COOCTBEHHBIE ICHHOCTHA U COOTBETCTBUEC UX MPUHUMACMBIM B )KU3HU PCIICHUAM, BECTU OUAJIOT HA OCHOBE PABHOMPABHBIX
OTHOILLEHUN U B3aUMHOTO YBaXXCHUSA; BbIACIIATD HpaBCTBeHHBII;'I ACIICKT IMOBEACHUA U COOTHOCUTD IOCTYIIKHU (CBOI/I H Apyrux moz[eﬁ) U COOBITHS C
NPUHATBIMUA STUYECKUMH HOPMaMH;

B IIpeaecnax CBOUX BO3MOXKHOCTEH HpOTPIBOI[eﬁCTBOBaTL JICUCTBUSAM U BIAAHUAAM, NPEACTABIAOIINM YIpo3y KHU3HU, 3[JO0POBBIO U
0e30MacHOCTH JINYHOCTH 1 06].LICCTBa‘
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3. TEMATHYECKOE INTAHUPOBAHUE C YKA3AHUEM KOJIMYECTBA YACOB, OTBOJAMMbIX HA OCBOEHHME
KAXKAOU TEMbI

8 kaace:

Y4uedHO-TeMaTHYECKHIi TJIaH

Ne B T. 4. KOHTPOJIbHBIC MEPONIPHUSTHS
TEMBI TI0 KosmuuectBo| (xonTposbHble (KP), mpakTuueckue paboTs
HasBanue TeMsl:
MOPAIKY 4acoB T1P), 3auets! u 1p.)
U3YYCHUS KP P €]
Beenenne 6

Tema 1: ATOMBI XUMHYECKHX 3JIeMEHTOB 13 1

Tema 2: IIpocThle BemecTBa 9 1

Tema 3: CoeMHEHUS] XHMUYECKHX 31eMEeHTOB 18 1 2

Tema 4: H3meHenus1, nponcxojsiuiye ¢ BeuecTBaMu 19 1 4

Tema 5: PacrBopenue. PacTBopbl. CBolicTBa pacTBOPOB 3JIEKTPOIHTOB 27 1 5

Tema 6: O06o01menne 3HAHUI 0 XUMHUH 32 Kypc 8 Ki1acca 7 1

Tema 7. YyeOHbIe IKCKYPCHH 3 3

Hroro: 102 6 11 3

IlepeyeHb KOHTPOJIbLHBIX MEPONIPHATHIA:
KoHTpo/bHbIe padoThl:

KonrponbHas pabota Ne 1 1o reme: « ATOMbI XHMHYECKHUX 3JIEMEHTOBY
KonrponbHas pabota Ne2 no Teme «IIpocThie BemecTa»

Kontponbras pabota Ne 3 o Teme «CoeHHEeHHS] XUHMHYECKHX 3JIeMEHTOB)
KonrponbHas pabota Ne 4 o reme «U3MeHeHH s, TPOUCXOASILME C BelleCTBAMHUY
KonrponbHas pabota Ne 5 o reme: «CBoiicTBa pacTBOPOB 3J1eKTPOJIHTOBY
KontponbHas pabota Ne 6. UToroBast KOHTpo.1bHas paboTa

IIpakTuyeckue padoTnl:

IIpaktrueckas pabora Ne 1. AHaIM3 MOYBBI U BOJIBI (JOMALIHUH 3KCIIEPUMEHT).

Ipaxtuueckas padora Ne 2. [IpurorosieHne pacTBopa caxapa U OIpeeNeHIe MAaCCOBOI JOIH €r0 B PacTBOpE.

Ipaxtuueckas pabora Ne 3. Ilpasuma Th mpu pabore B xummdueckoM kabuHere. Ilpumembl oOpamenus ¢ J1abOpaTOPHBIM
000pyn0OBaHNEM U HarpeBaTeIbHBIMH IPHOOPAMH.

Ipaxtuueckas padora Ne 4. Habmronenus 3a H3MEHEHHSMH, IPOHCXOASAIINMHE C TOPSIIEH CBEUOi, H HX OIHCAHHE.

IIpaxTuueckas padota Ne 5. OuncTka IOBapeHHON COIH

IIpaktrueckas pabora Ne 6. IIpr3Haku XUMHYECKUX PEAKLUH.

IpaxTuueckas pabora Ne 7.1oHHbIE peaknun

IpaxTuueckas padota Ne 8.YcoBHs TeUeHHSI XUMHIECKUX PEAKIUH MEKTy PACTBOPAMH 3IEKTPOIUTOB 10 KOHIA

IIpaktnueckas pabora Ne 9. CoiicTBa KUCIOT, OCHOBaHHM.

IIpaxtuueckas pabora Ne 10. CBoiicTBa OKCHIOB U COMNEH.

IIpaxTuueckas pabota Ne 11. Pemenue skcriepIMeHTaIbHBIX 3a71a4.
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9 kaacce:

YueOHO-TeMaTHYeCKHUil IJIaH

B T. 4. KOHTPOJIbHBIC MEPOIPHATUSL
No (KOHTpPONBHEIE, IPAKTHICCKUE
TEMBI 110 KonnuectBo paboTEl, 3a4EThI U JIp.)
— Ha3BaHue TeMsI: wacon
H3Yy4eHUst KP P
Beenenne. O0masi XapaKkTepuCTHKA XHMHYECKHX 3JIEMEHTOB M
XuMHYecKkuX peakumii. [lepuoauyecknii 3axon u Ilepuoanyeckas cucrema 18 1
xumudeckux iementToB JI. . Menneneesa.
[Tema 1: MeTaJl1bl 15 1
Tema 2: Xumuyeckuii npakTHKYM Nel: CBoiicTBa MeTA1JI0B M UX COEIHHEHHIi. 2 2
[Tema 3: HemeTalibl 24 1
[Tema 4: IIpakTnkym Ne 2. CBolicTBa HeMeTAVIOB M HX COeJMHEeHMit 3 3
Tema 5: O0o01menne 3HAHUIT 10 XUMHH 32 KyPC 0CHOBHOIi IIKOJIBI 1
Hroro: 66 4 5

IepeveHb KOHTPOJBHBIX MEPONPHATHIA:

KoHTpo/bHbIe padoThI:

Kontponsnast pabora Nel mo teme «BBemenne. OOmiasi XapakTepUCTHKAa XHMHYECKUX JJIEMEHTOB M XHMMHYECKHX peakimil. [lepronuueckuii
3axoH 1 [leproandeckas cucreMa XuMudeckux dneMeHToB JI. 1. Menneneesay

KonTpomnbnast pabota Ne 2 o teme «MeTaLabb

KonTponbnas padota Ne 3 o teme «HemeTanabn

KonTponbnast pabotaNe 4. UToroBast KOHTpoJIbHas paboTta

HpaKTI/I‘ICCKaH pa60Ta Ne 1. Pemrenne OKCHEPUMECHTAJIbHBIX 3a]a1 Ha paCIIO3HaBaHUEC U IIOJIyUCHHUE BEIICCTB.

HpaKTI/I‘ICCKaH pa60Ta Ne 2. Pemrenue OKCHEPUMECHTAJIBHBIX 3a/]a1 Ha paCIIO3HaBaHUEC U IIOJIyUCHHUE BEIICCTB.

IIpakTnyeckue padoThI:

HpaKTI/I‘ICCKaH pa60Ta Ne 3. Pemrenne OKCHEPUMEHTAJIBHBIX 3a/1a9 110 TEME «Honrpynna TaJIOTCHOB».

IIpaktrueckas pabora Ne 4. Perienue skcriepuMeHTaIbHBIX 3a/1a4 110 TeMe «Iloarpymnmna Kuciopoaay.

IIpaktnueckas padora Ne 5. [lonydenue, coOupanue 1 pacro3HaBaHHE a30B.
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