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OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

PABOYAJS ITPOIT'PAMMA
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1. INTAHUPYEMBIE PE3YJIBTATbBI YYEBHOI'O ITPEAMETA «XUMMUSI»:

Pabouast nporpamma no yue6Homy npeamery «XHUMMS» npenHasHauena aid ydamuxes 8-9 kiaccoB MKOVY «®enoposckas COLL»
¥ COCTaBJICHA HAa OCHOBE IPOTrPaMMBI OCHOBHOIO OOIIEro 0Opa3oBaHMS IO XUMHUH B COOTBeTCTBHU ¢ DenepanbHBIM ToCyJapCTBEHHBIM
00pa3oBaTeIbHBIM CTAaHJAPTOM OCHOBHOTO OOIIEro o0pa30BaHMS M HA OCHOBAHHH aBTOPCKOH mporpammsl kypca 8 — 9 ximaccel (aBTopsl O. C.
T'abpuensn, A. B. Kynuosa). [annas yuHHS y4eOHHKOB mo obOmeil pemaxumeit ['abpuensa O.C. coorBercTByloT DemepaibHOMY
rocyJapcTBEHHOMY 00pa3oBaTelbHOMY CTaHAAPTy OCHOBHOTO obmiero obpasosanus, ogoopena PAO u PAH, umeer rpud «pekoMeHI0BaHO» H
BKirodeHa B denepanbHblil IepedeHb yIeOHUKOB.

XuMusi B OCHOBHO# mIKoje u3yqaercs B 8 - 9 kiaccax. O6uiee yucino yueOHBIX 4acoB 3a TpH roga oodydenus — 170, u3 mux 102
gaca (3 4Jaca B Hezemo) B 8 kiacce u 68 wacoB (2 waca B Hezmemo) B 9 kiacce. Pabowas mporpamMa cocTaBieHa B COOTBETCTBUH € yIEOHBIM
IJIAHOM, TOJIOBEIM KaJleHAapHBIM yueOHbIM Tpadukom MKOY «Denoposckast COLL» — 34 yueOHbIC HemeNIH.

Pabouast mporpaMMa HpeiHa3Ha4YeHa TAaKXke U JAETel ¢ OrpaHMYEHHBIMU BO3MOXKHOCTSMH 3JI0POBBS, KOTOPHIM PECKOMEHIOBAHO
o0ydeHune 10 HHIUBUyaIbHOMY y4eOHOMY ILIaHy Ha JOMY C HCIIONb30BAHIEM JHCTAHIMOHHBIX 00pa30BaTeIbHBIX TEXHOIOTHH.

B pesyabrare usyyenusi kypca XUMHUU B ocHOBHOI 1IKOJIE:
BbinycKHHK HAYy4YUTCS:

—  XapaKTepU30BaTh OCHOBHBIE METO/IbI IO3HAHMUS: HAOIIOAEHUE, H3MEPEHUE, IKCIIEPUMEHT;

—  ONHKCHIBATh CBOICTBA TBEPIBIX, XKUIKHX, Ta3000pa3HbIX BEIIECTB, BEIACISI UX CYIECTBEHHBIC IPU3HAKY;

—  packphIBaTh CMBICT OCHOBHBIX XHMHYECKHX IOHSATUH «aTOM», «MOJEKYNa», «XUMHYECKHI DIIEMEHT», «IIPOCTOE BEIIECTBOY,
«CIIO)KHOE BEIIECTBOY, «BAJICHTHOCTBY, «XHMHUECKAsk PEaKIHs», HCIOIb3ys 3HAKOBYIO CHCTEMY XHUMUH;

—  pacKpbIBaTh CMBICII 3aKOHOB COXPaHEHUS MACCHI BEIIECTB, IOCTOSHCTBA COCTaBa, AaTOMHO-MOJIEKYJIIPHOI TEOPUH;

—  pa3nMyaTh XMMHYECKHE M (PU3MUCCKHE SBICHUS;

—  Ha3bplBaTh XUMUYECKHE DJIEMEHTBHI;

—  OIpEeIATh COCTaB BEUIECTB IO HX (OpPMyIaM;

—  ONIpEAeNsITh BAJICHTHOCTH aTOMA DJIEMEHTA B COCAUHCHUSIX;

—  ONpEeAeNsATh THII XMMHYECKUX PEaKIIUii;

—  Ha3bIBAaTh IPU3HAKU U YCIIOBUS IPOTEKAHHS XHMHIECKUX PEAKIIUI;

—  BBUIBJIATH IPU3HAKY, CBUJICTEIBCTBYIONIHNE O IPOTEKAHIN XUMUICCKON PEAKIIHHU IIPY BHIIOIHSCHUH XHMHIECKOTO OIIBITA;

—  COCTaBIIATH (hOPMYJIbI OMHAPHBIX COSMHEHUH;

—  COCTaBJIATH YPaBHEHHs] XMMHYECKUX PEaKIIHii;

—  coOmoath IpaBuiIa 0e30macHoil pabOTHI IPH MPOBEICHUH OIIBITOB;

—  TI0IB30BaThCA J1IaOOPaTOPHBIM 000PYIOBaHHEM H IIOCYOH;

—  BBIYHMCIIATH OTHOCUTEJIBHYIO MOJIEKYIISIPHYIO M MOJIIPHYIO MacChl BEILECTB;

—  BBIYHCIATH MACCOBYIO JIONFO XHMHYECKOTO 3JIEMEHTa 10 (hOpMyIie COCAMHEHHUS;

—  BBIUHCIIATH KOJIHYECTBO, 00BEM MIIH MAcCy BEIIECTBA I10 KOIMIECTBY, 00bEMY, MacCe PEareHTOB MIIH IIPOJYKTOB PEaKIIHY;

—  XapakTepu30BaTh (pU3MYECKHE U XMMUUECKHE CBOICTBA IPOCTBIX BELIECTB: KUCIOPOAA U BOIOPO/A;

—  TIOIy4ath, COOMpPATh KMCIOPOJ U BOAOPOL;

—  pacHo3HaBaTh OIBITHBIM ITyTe€M ra3000pa3HbIe BEIIECTBA: KUCIOPOJ, BOTOPOL;

—  pacKpbIBaTh CMBICI 3aKOHa ABOTaJIpO;

—  PacKpBIBAaTh CMBICH MOHATHH «TEIIIOBON 3P(PEKT peaKLin», «MOJISIPHBIA 00BEM»;

—  XapakTepu30BaTh (pU3MYECKHE U XMMUUECKHUE CBOICTBA BOJIbI;

—  PacKpbIBaTh CMBICI IOHSATHS «PACTBOPY;

—  BBIYHCIIATH MacCOBYIO IONIO PACTBOPEHHOTO BEIIECTBA B PACTBOPE;

—  TIPUTOTOBJIATH PACTBOPHI C ONPEAEIEHHONH MAacCOBOI f0J1ell paCTBOPEHHOTO BEIECTBA;

—  Ha3bIBaTh COCAMHEHHUS U3YUCHHBIX KIACCOB HEOPTaHUUECKHX BEIIECTB;

—  XapakTepu3oBaTh (PU3MUECKHE U XMMHIECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAaHMYECKUX BEIIECTB: OKCHJIOB, KUCIIOT, OCHOBAHHII,
couieit;

—  OIpEemeNsITh MPUHAUICKHOCTH BEIIECTB K ONPEeIeICHHOMY KIacCy COSAUHEHUIT;

—  COCTaBJISATH (POPMYJIbI HEOPTAHNUECKNX COCANHEHHI H3y4EHHBIX KIIACCOB;

—  TIPOBOJHTH ONBITHI, OATBEPKAAIOIINE XMMHUYECKHE CBOICTBA N3YUEHHBIX K1aCCOB HEOPTaHUYECKHX BEIIECTB;

—  pacmo3HaBaTh OIBITHBIM ITyT€M PAaCTBOPHI KUCIOT H IIeNodeil 0 N3MEHEHUIO OKPACKH HHIUKATOPA;

—  XapaKTepHU30BaTh B3aHMOCBSI3b MEXKIy KJIaCCAMH HEOPIaHHIECKUX COCTHHCHHUI;

—  packpbiBath cMblci [Tepuonuueckoro 3akoHa JI.1. Menneneesa;

—  OOBACHATH ()M3MYECKUH CMBICH aTOMHOTO (TOPSIKOBOrO) HOMEpPAa XHMHYECKOTO 3JIEMEHTAa, HOMEPOB TPYNIBI U Iepuojpa B
neproauueckoit cucreme .M. Menneneesa;

—  OOBSACHATH 3aKOHOMEPHOCTH U3MEHEHHs CTPOEHHUsI aTOMOB, CBOMCTB 3JIEMEHTOB B IPEJIENaX MajbIX NEPUOAOB U INIABHBIX IOATPYIII;

—  XapaKTepu3oBaTh XMMHUYECKHE JJIEMEHTHl (0T BOJOpOAA IO Kaiblis) HA OCHOBE HX IIONOXKCHHS B IIEPHOJMYECKOH CHCTEMe
J.U. MenpeneeBa 1 0cOOCHHOCTEI CTPOCHHUS X aTOMOB;

—  COCTaBJIATH CXEMBI CTPOCHUS aTOMOB IIepBbIX 20 211eMeHTOB Iepuoandeckoi cucrems! [.1. Menneneesa;

—  PacKpbIBaTh CMBICI MIOHITHI: «XUMHUYECKAsI CBSA3bY, «IIEKTPOOTPUIATEIEHOCTEY;

—  XapaKTepHu30BaTh 3aBUCHMOCTb ()M3MYECKUX CBOICTB BELIECTB OT THITA KPUCTAIUIMYCCKOMN PELICTKH;

—  ONpeensTh BUJ XMMHYECKOH CBA3H B HEOPTAaHUUECKHX COCAUHEHUSX;

—  H300pakaTh CXEMbI CTPOSHUS MOJIEKY BEIIECTB, 00Pa30BaHHBIX PAa3HbIMH BHIAMU XHMHIECKUX CBSI3Ci;

—  pacKpbIBaTh CMBICI HOHATHH «HOH», «KaTHOHY», «QHUOHY», «IJIEKTPOIUTHI», «HEIIEKTPOIHUTEI», «IIEKTPOIUTHIECKAs TUCCOLHALIUDY,
«OKHCIIHTENbY, «CTEIICHb OKHUCIICHIUD «BOCCTAHOBHUTEINBY, OKUCICHHE», «BOCCTAHOBIICHHEY;

—  ONpEHeNsTh CTEHEHb OKUCICHUS aTOMAa 3JIeMEHTa B COSTHHECHHN;

—  PacKphIBaTh CMBICI TEOPHH DJIEKTPOIUTHYECKOH AUCCOLMALIIN;

—  COCTaBJIATH YPaBHEHHs NIEKTPOIUTHUECKON THCCOLUAIMH KUCIIOT, IeTI04YeH, comei;

—  0OBACHATH CYIMIHOCTH IpOIiecca MIEKTPOIUTHIECCKON AUCCOIMALNN U PEaKIUi HOHHOTO 0OMEHa;

—  COCTaBIISTh TOJHBIC U COKPAIICHHbIC HOHHBIC YPaBHEHUs pEaKIMi 0OMeHa;

—  ONpEAEIATh BO3MOXKHOCTb POTEKAHUS PEAKIMi HOHHOTO OOMEHa;

—  TIPOBOIHTH PEAKIHH, IOJTBEPIKAAOIIIE KAUeCTBEHHBIN COCTaB Pa3IMIHBIX BEIIECTB;

—  ONpEAeISATh OKHUCIHUTETb U BOCCTAHOBUTEb;

—  COCTaBJIAAITh YPaBHEHHsI OKMCIIUTEIbHO-BOCCTAHOBHTENBHBIX PEAKIIUA;

—  HasbIBaTh (DAKTOPBI, BIHSIOINE HA CKOPOCTh XMMHUYECKOH pEaKIHH;



KJ'IaCCHq)I/H.IHPOBaTL XUMHUYCECKHUE PCAKIIUU 110 PA3JIMYHBIM IIPU3HAKAM;

XapaKTEpU30BaTh B3aUMOCBA3b MEXKY COCTaBOM, CTPOCHUEM U CBOICTBAMH HEMETAJIOB,

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

Ppacro3HaBaTh OMNBITHBIM ITYTEM ra3006pa3HLIe BCIIECTBA: yl"J'IeKPICJ'ILIﬁ ra3 1 aMMHaK;

XapaKTepUu30BaATh B3aMOCBA3b MEXKAY COCTaBOM, CTPOCHUEM U CBOWCTBaMU MCTAJUIOB;

Ha3bpIBaTh OPraHUYCCKHE BCEIICCTBA IO HX (bOpMyJ'ICZ METaH, 5TaH, STUJICH, METAHOJ, J3TaHOJ, INIULUCECPUH, YKCYCHas KHUCIIOTa,
AMUHOYKCYCHas KHCJIOTa, CTCApUHOBAS KUCJIOTA, OJICMHOBAs KUCJIOTA, TIIFOKO3a;

OLICHUBATDH BJIMSAHUEC XUMHUYECKOI'O 3arpsA3HCHUS Oprmammeﬁ Cpeabl Ha OpPraHu3M Y€JIOBEKaA,;

TpaMOTHO 06paH.[aTBC$( C BEILIECTBAMH B [TOBCEHEBHOM KHU3HU

ONpeAciIsATb BO3SMOKHOCTD IIPOTEKAHUL peaKHI/Iﬁ HEKOTOPBIX HpeHCTaBHTeHeP‘I OpPraHnvYeCKUX BEHIECTB C KUCIOPOAOM, BOAOPOIOM,
MeTalllaMi, OCHOBaHUAMMU, raJIoOrCHaMH.

BLll’lchH“K MOJIYYUT BO3MOKHOCTb HAYYUTHCH:

8b106U2AMD U NPOGEPSMb IKCHEPUMEHMATILHO 2UNOME3bl 0 XUMUYECKUX CEOUCMBAX 6eeCm8 HA OCHOBE UX COCMABA U CMPOCHUS,
UX CHOCODHOCIU 6CIMYNAMb 8 XUMUUECKUEe PeaKyull, O Xapakmepe u BPOOYKMAxX PA3IUUHbIX XUMUYECKUX PeaKyull;

Xapakmepuzoeams 6ewecmea no cocmagy, CmpoeHuIo U CEOUCMEAM, YCMAaHAGIUams NPULUHHO-CIEOCTNEEHHbIE CES3U MENHCOY
OAHHBIMU XAPAKMEPUCUKAMU 8EULECTNEA;

COCMAGNAMb MOIEKYIAPHbIE U NOTHBIE UOHHBIE YPAGHEHUSL NO COKPAUEHHBIM UOHHBIM YPAGHEHUSIM,

NPOCHO3UPOBAMb CHOCOOHOCIb BEWECEa NPOSAGIANTL OKUCTUMENbHbIE U 60CCIMAHOBUMENbHbIE CEOUCMEA C YUemOM CmeneHetl
OKUCTICHUSL DJIEMEHIMO8, 6X00SUYUX 6 €20 COCMAB;

cocmaenamy  YpagHeHust Peakyuil, COOMEEMCMEYIOUUX NOCIe008AMENbHOCNY  NPEEPAUEHULl  HEOP2AHUYECKUX — BEUjeCmE
PA3TUYHBIX KIACCO8;

8b106U2AMb U NPOGEPSING IKCHEPUMEHMATLHO 2UNOME3bl O PE3VIbMAmMax 6030€Ucmeus PasiuyHbIX (QaKkmopog Ha usmMeHeHue
CKOPOCMU XUMUYECKOU PeaKyuu;

UCNOIL3068AMb NPUOBPEMeHHbIe 3HANUSL OISl DIKOIOLUUECKU 2PAMONHO20 NOBEOEHUsl 8 OKpYICcalowell cpeoe;

UCNOIL3068AMb NPUOOPEMEHHbIE KNIOUEeEble KOMNEMEHYUU NpU 6bINOIHEHUU NPOEKMOS8 U Y4eOHO-UCCIe008AMENbCKUX 3A0ay NO
UZVUEHUIO CBOUCMG, CNOCOO08 NOIYHEHUS] U PACNO3HABAHUS BCUJECTNG;

00bEKMUBHO OYEHUBAMb UHPOPMAYUIO O BEWECIBAX U XUMUYECKUX NPOYECCax;

KpUMu4ecku OMmHOCUMbCSL K NCeBOOHAYYHOU UHPOpMayuu, HedoOPOCOBECHHOIL peKiame 6 CPeOCmBax Macco8ol uHpopmayuL;

0CO3HABAMb 3HAUEHUE MEOPEeMUUECKUX ZHAHUT N0 XUMUY 0151 RPAKMUYECKOU OesMelbHOCMU YeN08eKd;

coz0asamv MoOenu U cxemvl Ol peuleHusi Y4eOHbIX U NO3HABAMENbHBIX 3a0ay, NOHUMAMb He0OX0OUMOCMb COOMIOOeHUs
npeonucanuil, NPeonazaemMvix 8 UHCMPYKYUSIX N0 UCHOIb30BAHUIO NIEKAPCMS, CPeOCmE ObIMOo8o Xumuu i Op.

JINYHOCTHBIE Pe3yJIbTaThI 00yYeHNUs

Yuanuiics 10/1KeH:

3HATH U IOHUMATh:

OCHOBHBIC MCTOPHYECKHE COOBITHS, CBS3aHHBIC C Pa3BUTHEM XHMHH U OOLIECTBA; JOCTH)KCHHS B OOJNACTH XUMHUH M KYJIbTYypHBIC
TpaauIKHK (B YaCTHOCTHU, HAYYHbBIE TPAIUIIMHN) CBOCH CTPAHBI;

00IEMHUPOBBIE JOCTHKEHUS B 00JIaCTH XUMUU;

OCHOBBI 37I0POBOr0 00pa3a KU3HHU;

TpaBUiIa MOBEACHUS B UPE3BBIYANHBIX CHUTYalUSAX, CBSI3aHHBIX C BO3JCHCTBHEM DPA3IMUYHBIX BEIIECTB; COLMAIbHYIO 3HAYHMMOCTb U
coziepkanue npodecchii, CBI3aHHbIX C XUMHUEH;

OCHOBHBIC TIpaBa U OO0S3aHHOCTH TpakJaHWHA (B TOM YHCIIE Y4YaIlErocs), CBSI3aHHBIC C JMYHOCTHBIM, NPOQECCHOHAIBHBIM H
JKM3HEHHBIM CaMOOIIPE/ICNICHUEM;

HMCNBITHIBATH: YyBCTBO FOPIOCTH 32 POCCHHUCKYIO XMMUYECKYIO HAYKY M YBaXKEHHE K HCTOPUU €€ Pa3BUTHUS;

YBa)KCHHUE U MPUHATUE TOCTHKCHUII XUMHU B MHUPE; YBRKCHHE K OKPYKAIOIIUM (YYal[MMCS, YIUTEIIM, POAUTEISAM U JIp.) — YMETh
CIIyNIaTh Y CIBILIATH MAPTHEPA, IPU3HABATH MPABO KaXKJOr0 Ha COOCTBEHHOE MHECHHE M IPUHUMATh PEIICHHUS C YYETOM MO3UIHN BCEX
YYaCTHHMKOB; CAMOYBa)KEHUE M IMOLIMOHAIBLHO-TIOJIOKUTEIBHOE OTHOLIIEHHE K cele;

NPU3HABATB: LICHHOCTb 3[0POBbs (CBOEr0 M APYTHX JIHOfei); HEOOXOOMMOCTh CaMOBBIPKEHHS, CaMOpCAIM3alliH, COLHAIBLHOIO
MIPU3HAHUS;

0CO3HABATb: T'OTOBHOCTH (WJIM HETOTOBHOCTh) K CaMOCTOSATEIbHBIM IMOCTYNKAaM W JEHCTBUSAM, NPHUHATUIO OTBETCTBEHHOCTH 3a X
Pe3yJIbTaThl; TOTOBHOCTh (MJIM HETOTOBHOCTb) OTKPBHITO BBIPaXaTh U OTCTAMBaTh CBOIO MO3ULMIO U KPUTUYHO OTHOCHUTBHCS K CBOUM
TIOCTYIIKaM;

NPOSABJIATH: JT0OPOXKENATEIBHOCTD, IOBEPUE U BHUMATEIBHOCTh K JIFOJSM, TOTOBHOCTh K COTPYAHHYECTBY U IpYyKOe, OKa3aHHIO
TIOMOIIY HY)KJAIOIIKUMCS B HEif;

YCTOWYMBBIA TO3HABATEIbHBIH HMHTEPEC, HMHUIMATHBY U JIIOOO3HATENBHOCTh B M3YYCHMHM MHpa BEIICCTB U  PEaKIMi;
1IeIeyCTPEMIICHHOCTh M HACTOHUMBOCTD B JOCTIKECHHUH IIeJIeH, TOTOBHOCTD K IIPEOJIOJICHUIO TPYIHOCTEH;

YOEXKICHHOCTh B BO3MOXKHOCTH TIO3HAHHS MPUPOJIBI, HEOOXOJUMOCTH Pa3yMHOTO HUCIOJIb30BAaHHS JTOCTHKCHUH HAYKU U TEXHOJOTHit
ISl pa3BUTHUS OOILECTBA;

yMeThb:

YCTaHABIMBATh CBS3b MEXAY LENbIO W3Yy4eHMS XMMHM W TEM, JUId Yero OHa OCYIIECTBISAeTCS (MOTHUBAMH); BBINOJIHATD
MIPOTHOCTHUYECKYIO CAMOOLICHKY, PEryJMpYIOLUIYI0 aKTHBHOCTb JIMYHOCTH HAa 3Tale €€ BKJIIOYEHHS B HOBBIH BHJ JAEATEIbHOCTH,
CBSI3aHHBIN C HAYAJIOM M3Yy4YEHUsI HOBOI'O YU4eOHOro IpeiMeTa — XUMHUH;

BBINOJHATH KOPPUTUPYIOIIYIO CAMOOLICHKY, 3aKTI0YAOIIYIOCS B KOHTPOJIE 32 MPOLIECCOM U3YYCHUSI XUMUHU U BHECECHHH HEOOXOIMMBIX
KOPPEKTHBOB, COOTBETCTBYIOIMX 3TAallaM M COCO0aM U3YUCHHS Kypca XHMHHY;

CTPOUTH JKM3HEHHBICE M TNPO(PECCHOHAIBHBIC IUIAHBI C YYETOM KOHKPETHBIX COLHMAalbHO-UCTOPHYECKUX, IIONUTUYECKUX H
SKOHOMHYECKUX YCJIOBUIA;

0CO3HaBaTh COOCTBEHHBIE LIEHHOCTH U UX COOTBETCTBUE NPUHUMAEMbIM B JKM3HHU PELICHUSAM;

BECTH UAJIOT HA OCHOBE PaBHOINPABHBIX OTHOIIECHHH U B3aMMHOTO YBAYKCHHUS;

BBIZICJISITH HPABCTBEHHBIN ACIEKT MOBEACHUS U COOTHOCHTD MOCTYIKHU (CBOHM U APYTUX JIIOJCH) U COOBITHS C TIPHHATHIMU dTHICCKUMHU
HOpMaMmH;

B Mpejenax CBOMX BO3MOXKHOCTEH HMPOTHBOACHCTBOBATH NCHCTBUSM M BIMSHUAM, MPEACTABILIIONMM YIpO3y JKH3HH, 3J0POBBIO U
0€30MaCHOCTH JIMYHOCTH M OOIIIECTBA.

2. COAEP KAHUE YYEBHOI'O IIPEJIMETA «Xumusi»:



8 kuracc (3 yaca B Hezesio, Becero 102 vaca)
BBenenne (8 yacoB)

IMpeamer xumun. MeTozb! IO3HAHUS B XUMUH: HAOMIOICHUE, SKCIICPHMEHT, MOJEIUpOBaHue. VICTOUHHKY XUMHIECKON HH(pOpMAIUH,
ee TOTy4YeHHe, aHAIN3 U IPEICTAaBICHUE €r0 Pe3yIbTAaTOB.

IToHsTHE 0 XMMUUYECKOM 3JIEMEHTE U (JOpMaxX ero CylIeCTBOBAHHSA: CBOOOJHBIX aTOMAX, IPOCTHIX U CIOXKHBIX BEICCTBAX.

IMpeBpamenus BemecTB. OTIHINE XUMUYCCKUX PEAKIUH OT (HH3UUCCKUX SBICHUH. PONb XMMHU B KU3HH 4elOBeKa. XeMOGUIUS U
xeMooous.

Kpatkue cBe/ieHUs U3 HCTOPHU BOSHUKHOBCHHUS M Pa3BUTHS XUMHH. POJIb OTEUECTBEHHBIX YUCHBIX B CTAHOBJICHUH XMMHUYECKOH HAyKN
— paboter M. B. JlomonocoBa, A. M. byrneposa, [I. 1. Menzneneesa.

Xumuyeckas CUMBOJMKA. 3HAKM XHMHYECKHX 3JIEMECHTOB M INPOMCXOXKICHHME MX Ha3BaHHWil. Xumudeckue dopmynsl. HMHIEKCH 1
koo dunuenTsl. OTHOCHTEIbHBIE aTOMHAS X MOJEKyIsipHast Maccsl. [IpoBeieHre pacueToB MacCOBOM JOIM XHMHYECKOTO JIEMEHTA B BEIIECTBE
Ha OCHOBE €ro (hPOPMYJIbIL.

Ieproanueckas cucrema XuMuueckux siaemeHToB JI. M. MeHnneneeBa, ee CTpyKTypa: Maible M OOJbIIME NEPHUOABI, TPYIIIBI U
noarpynmsl. Ileprogudeckas cucTeMa Kak CIpaBOYHOE TOCOOHE UL MOMYICHHUS CBEICHUH O XMMHYECKUX JJICMEHTaX.

JleMoHcTpanuu.

1. Mogenu (urapocrepkHeBbie 1 CTioapTa — bpurie6a) pa3aMYHbIX IPOCTHIX U CJIOXKHBIX BEIECTB.
2. Kosnnekuus CTeKISIHHON XUMUYECKON 1OCy /bl

3. Komnnekuus MaTepuanoB U U3 U3 HUX HAa OCHOBE aTFOMHHUSL.

4. B3aumopeiicTBre MpaMopa ¢ KUCIOTOH M MOMYTHEHHE U3BECTKOBOM BOJIBI.

JlaGopaTopHble ONBITHI.

1. CpaBHe}me CBOWCTB TBEPABIX KPUCTAIINICCKUX BEIIECTB U PAaCTBOPOB.
2. CpaBHe}me CKOPOCTH UCHape€HUs BOAbI, OACKOJIOHA U 3THUJIIOBOTO CIIUPTA C q)I/IJ'ILTpOBaJ'ILHOﬁ 6yMaI‘I/I.

IpakTuyeckue padoThl:

IMpaxtuueckas pa6ora Ne 1. IlpaBuma TexHukn Oe3omacHOCTH HpH paboTe B XxuMmuueckoM kabuuere. [Ipmemsl oOparmeHus c
71a60paTOPHEIM 000PYIOBAaHHEM U HArpeBaTEIbHBIMU IPHOOpaMU.

[paktiyeckass padbora Ne 2. HabmomeHus: 3a M3MEHEHWSIMH, NPOMCXOMSIIMMH C TOPSILCH CBEYOW, M UX ONUCAHHE (IOMAIIHHI
JKCIICPHMEHT).

IIpeameTHblIe pe3yaIbTAThI 00yYeHHsI
Yyamuiics 10/1:KeH yMeTb:

HCHOJIB30BATh IPH XapaKTEPUCTHKE BELICCTB MOHATHS: «aTOM», «MOJIEKYJa», «XUMUYCCKUH DJIEMEHT», «XUMHUYECKUH 3HAK, WU
CHMBOJI», «BEILECTBOY», «IIPOCTOE BEIECTBOY», «CIOKHOE BEIIECTBO», «CBOICTBA BEILECTBY», «XUMHUUYECCKHUE SIBICHUSI», «(DHU3UUCCKUE SBICHUS,
«K03()(DULUCHTBIY, KMHACKCHI», KOTHOCUTENIbHAS aTOMHAsE Maccay, «OTHOCHUTEIbHAs MOJICKYJIIPHAs MAacCay, «MaccoBasi OISl DIIEMEHTAY;

3HATH: NPEAMETHl H3YYCHHsI ECTECTBEHHOHAYYHBIX IMCLMILUINH, B TOM YHCIIe XMMHHU; Xumudeckue cumBoiisl: Al, Ag, C, Ca, Cl, Cu,
Fe, H, K, N, Mg, Na, O, P, S, Si, Zn, ux Ha3BaHHsi U HPOHM3HOIICHHE; KIACCH(OULIHPOBATH BEIIECTBA 0 COCTABY HA MPOCTHIC U CIOXKHBIC;
pas3nuuaTtk: TeNa U BEUICCTBA; XMMUUECKHI JIEMEHT U MPOCTOE BEILECTBO;

OmHCHIBaTH: (OPMBI CYLICCTBOBAHHS XHMHYECKUX DJIEMEHTOB (CBOOOIHBIC ATOMBI, NPOCTHIC BELIECTBA, CIIOXXHBIC BELIECCTBA);
Tabnnynyio Gopmy [leproanueckoil CHCTEMBI XMMHYECKHX JJIEMEHTOB; MONOXKEHUE deMeHTa B Tabmuue J[. Y. Menneneesa, ucnonb3ys no-
HATHS IIEPUOJ», «TPYIIIay, «IIaBHAs MOATPYIIay, «IT000YHAS MOATPYIINa»; CBOWCTBA BELIECTB (TBEPABIX, KUAKUX, Fa3000pa3HBIX);

00BSICHATH CYLIHOCTH XMMHYECKUX SIBJICHHH (C TOYKH 3PEHHS ATOMHO-MOJICKYJISIPHOTO YYCHHS) H MX MPUHLHUIHAIBHOE OTIMYHE OT
(hH3UYECKUX SBICHUIA;

XapaKTEePU30BaTh: OCHOBHBIC METOAbI HW3YYCHHs CCTCCTBEHHBIX NUCUMIUIMH (HAONIONCHUE, SKCIEPUMEHT, MOJCIUPOBAHHUE);
BEIIECTBO 0 €ro XMMHYECKOW (hOpMyJie COrIacHO IUIaHy: KaueCTBEHHBIH COCTAB, TUII BELIECTBA (MPOCTOC WM CIOXKHOE), KOMHYESCTBECHHBIN
COCTaB, OTHOCHTENbHAs MOJICKYJSIpHAsi Macca, COOTHOLICHHE MacC JJIEMEHTOB B BEIIECTBE, MACCOBBIC JOJH JJIEMECHTOB B BellecTBe (s
CJIOXKHBIX BEIICCTB); POJb XUMHHU (IOJIOKHUTEIBHYIO M OTPHLATEIBHYIO) B JKU3HH 4YEJIOBEKa, apTyMEHTHPOBATh CBOEC OTHOILCHHE K ITOM
npobieme;

BBIYHCISTH OTHOCHTEIBHYIO MOJICKYJISIPHYIO MacCy BEIIECTBA H MACCOBYIO JOJTI0 XMMHYECKOTO SJIEMEHTA B COSIMHCHHSX;

NPOBOIUTH HAOJIIOIEHUSI CBOMCTB BEIICCTB U SBJICHUMN, IPOUCXOAAIINX C BEIECTBAMHU;

€006J1I01aTh PABHJIA TEXHHKH 0€30MaCHOCTH IIPY NPOBEICHUY HAOTIOACHU 1 1TaOOPaTOPHBIX OIBITOB.

obpamarbest ¢ 1abopaToOpHBIM 00OPYAOBAaHWEM W HArpeBaTEbHBIMH NMPUOOpPAMH B COOTBETCTBHU C MpPABWIAMH TEXHHKH
0e30MmacHOCTH;

BBINOJIHATH POCTEHIIINE TPUEMBI PabOTHI ¢ JaOOPaTOPHBIM 000PYIOBAaHUEM: JIAOOPATOPHBIM IITATHBOM; CITHPTOBKOII;

HAa0JII0/IaTh 32 CBOWCTBAMH BEILECTB ¥ ABJICHUSMHU, IPOUCXOISIIMMY C BELIECTBAMH;

ONMCHIBATH XUMHYECKHUI SKCIIEPUMEHT C TIOMOILBIO €CTECTBEHHOTO (PYCCKOTO MIIM POIHOTO) S3bIKA U S3bIKA XUMHU;

JeJIaTh BBIBOJBI 110 Pe3yJbTaTaM MPOBEICHHOI0 IKCIIEPHMEHTA,;

MeTanpeaMeTHbIe pe3yJIbTaThI 00y4eHHsI
Yyamuiicst 10/1:KeH yMeTb:
—  OHIpEmeNsATh MPOOIEMEL, T. €. yCTaHABIMBATH HECOOTBETCTBHE MEXKTY JKeIaeMbIM U JeHCTBUTEIbHBIM;

—  COCTaBJISITh CJIOKHBIN IUIaH TEKCTa;

—  BIAJeTh TaKUM BHUJIOM H3JIOKCHHS TEKCTa, KaK IOBECTBOBAHME; IIOJI PYKOBOJICTBOM YYHTEIS MPOBOAUTH HEMOCPEACTBEHHOEC
HaOJIIO/ICHHUE;

—  [IOJ PYKOBOJCTBOM Y4HUTENs OQOPMIISTH OTYET, BKIIOYAIOIINI OUCcaHUe HAOIIOCHUSI, €T0 PE3YJIbTATOB, BEIBOJIOB;

—  HCTONIb30BaTh TaKOW BHJ MBICICHHOTO (MIEaIbHOTO) MOICIMPOBAHUS, KaK 3HAKOBOC MOJICIMPOBAHUE (HA TNpHMEpEe 3HAKOB
XMUMHYECKHX DJIEMEHTOB, XUMHUUECKHX (HOPMYI);

—  HCTONIb30BaTh TAaKOH BUJA MAaTepHAIBLHOTrO (TMPEIMETHOr0) MOACIHMPOBAHUS, KakK (PU3MUECKOe MOJACIUPOBAaHHE (HA IpUMeEpe
MOJICTIMPOBAHUS aTOMOB U MOJIEKYJI);

—  TMOJydYaTh XMMHUYECKYI0 MH()OPMAIMIO U3 Pa3IMYHBIX UCTOYHUKOB; ONPENCIATh OOBEKT M aCleKT aHaU3a M CHHTE3a; ONpPEACNsTh
KOMITOHEHTBI 00BbEKTa B COOTBETCTBUH C aCIIEKTOM aHaM3a U CHHTE3a;

—  OCYLICCTBISTH KaUECTBEHHOE U KOJINYECTBEHHOE ONMCAHNUE KOMIOHEHTOB O0OBEKTa;

—  ONpeIeNiaTh OTHOLICHHUS O0BEKTa C APYTHMHU 00BEKTaMU; ONPECTIATh CyLIECTBEHHbIC IIPU3HAKH 00BEKTA.

—  CaMOCTOSITEJIbHO HCIIOJIB30BaTh ONMOCPEIOBAHHOE HAOIIOICHHE.

Tema 1. AToMBbI XUMHYECKHUX 3J1eMeHTOB (12 yacoB)

ATOMBI Kak (bopMa CYHIECTBOBAHUS XUMHUYECCKUX DJICMCHTOB. OcHOBHBIE CBCICHHUA O CTPOCHUU aTOMOB. I[OKaSaTeJ'ILCTBa CIIOXKHOCTH



cTpoeHust aToMoB. OnbITE Pesepdopra. [lnanerapuas Moziens CTpOSHHUS aTOMA.

CocTaB aTOMHBIX sJiep: NPOTOHBI, HEUTPOHBI. OTHOCHTENBHAs aTOMHAs Macca. B3auMOoCBsA3b MOHATHH «IIPOTOH», «HEHTPOHY,
«OTHOCHUTENbHAs aTOMHAs Maccay.

V3MeHeHune 4ncia MPOTOHOB B sAApE aToMa — 00pa30BaHKUE HOBBIX XUMUUECKUX JIEMEHTOB.

W3MeHeHne ynciia HSHTPOHOB B s/Ipe aToMa — 00pa3oBaHue N30TonoB. COBPEMEHHOE ONpPE/IeIICHUE TOHATUS «XMMHYECKHI SIIEMEHT.
HM3oTOMmBI KaK pa3HOBUIHOCTU ATOMOB OJJHOTO XUMUYECKOTO dIIEMEHTA.

Onextponsl. CTpoeHHE OJJIEKTPOHHBIX YPOBHEH aTOMOB XHMHYECKHX DIEMEHTOB MalblX INEpHON0B. [IoHATHE O 3aBepIICHHOM
3JIEKTPOHHOM YPOBHE.

INeproanueckas cucteMa XuMU4deckux sneMentoB JI. M. MeHnzaeneeBa 1 CTpoeHHE aTOMOB — (DM3HYECKUI CMBICI TTOPSKOBOTO HOMEpa
3JIEMEHTa, HOMEpa IPYIIIBI, HOMEPa NepHoa.

W3MeHeHne Ymcia 3JIEKTPOHOB Ha BHEIIHEM 3JICKTPOHHOM ypPOBHE aTOMa XMMHYECKOTO 3JIEMEHTa — 00pPa30BaHNE MOJIOKUTEIBHBIX U
OTpHLATENbHBIX HOHOB. VOHEI, 00pa3oBaHHBIC aTOMaMH METAaIOB U HEMETa/UIoB. IIpHUYMHBI M3MEHEHUS METaIMIEeCKUX M HeMETaUINIECKUX
CBOHCTB B mepuozax u rpymmax. O6pazoBanue OuHapHBIX coenuHeHui. [Tomstue o6 moHHON cB3u. CxeMbl 00pa30BaHUS HOHHOU CBSI3HL.
B3anmozeiicTBue aTOMOB 3J1€MEHTOB-HEMETAUIOB MEXIy co00i — oOpa3oBaHHE ABYXaTOMHBIX MOJEKYJ IPOCTHIX BemecTB. KoBameHTHas
HEMOJIAPHAs XUMHUYECKas CBSA3b. DIEKTPOHHBIC U CTPYKTYPHBIC (POPMYJIBL.

BzanMopeiicTBHEe aTOMOB HEMETAIIIOB MEXy o001 — 00pa3oBaHHe OMHAPHBIX COSIUHCHHUN HEMETaIIOB. DJIEeKTPOOTPULIIATEILHOCTS.
KoBanenTHas monstpHas cBsi3b. IIoHATHE O BaJIGHTHOCTH KakK CBOICTBE aTOMOB 0OPa30BbIBAaTh KOBAJIEHTHBIC XUMHUUecKue cBs3u. CocTaBiieHHe
(opMy OMHAPHBIX COSIHMHEHHUH 110 BaJICHTHOCTH. HaxoxkaeHne BaleHTHOCTH 110 (opMyiae OHHAPHOTO COCIUHEHHS.

BzanmozelicTBHEe aTOMOB METAJLIOB MEX/Iy CO00H — 00pa30oBaHKUE METAIMYECKUX KPUCTAILIOB. [ToHATHE O METaIIIMYEeCKO! CBSI3H.

JleMoHCcTpanuu.

Mozeny aTOMOB XHMHYECKHX JIEMCHTOB.
[epruoanueckas cucreMa XuMuueckux saementoB JI. 1. MenneneeBa (pasnudnsie (OPMEI).

JlaGopaTopHble ONBITHI.

3. MonenupoBaHue MPUHLUIA ASHCTBUS CKAHUPYIOLETO0 MUKPOCKOIIA.
4. U3roToBieHue Moaeseil MoIeKya OMHAPHBIX COSUHEHHN.
5. M3roToBienne MoeNu, MIUTIOCTPUPYIONICH CBOMCTBA METAJTMYIECKOM CBS3H.

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

—  HCHOJB30BaTh IIPU XapPAKTEPUCTHKE aTOMOB IMOHSTHS: «IPOTOH», «HEUTPOH», «IJEKTPOH», «XHUMHYCCKHH SJIEMEHT», «MaccOBOE
YHCIIO», «U30TOI, «IJICKTPOHHBIH CIION», «IHEPTETUUECKHN YPOBEHBY, «AJIEMEHTBI-METAIUIBI», «3JIEMEHTHI-HEMETAILTBIY;

—  TIPH XapaKTEpHCTUKE BEIIECTB IMOHATHS «HOHHAs CBS3bY», «HOHBD), KOBAJCHTHAs HEMOJSIPHAS CBA3b», «KOBAJCHTHAs IMOJSApHAs
CBSI3bY, «AIIEKTPOOTPULIATEILHOCTDY, «BAICHTHOCTB), «METAJUTHUYECKas CBS3bY;

—  ONHCHIBATH COCTAB M CTPOEHHE ATOMOB IEMEHTOB C NMOPSAIKOBbIMU HOMepamu 1—20 B [lepuoanyeckoit cucreMe XMMHUUYECKHX dle-
mentoB Jl. . MenneneeBa;

—  COCTaBJISITH CXeMbI paclpeaesieHUs dJICKTPOHOB 10 AJICKTPOHHBIM CJIOSIM B 3JICKTPOHHOI 000JIOUKE aTOMOB; CXEMBI 00pa30BaHHs
Pa3HbIX TUIIOB XUMHYECKOW CBS3U (MOHHOW, KOBAJICHTHOM, METAJUINYECKOM );

—  OOBSICHATH 3AKOHOMEPHOCTH U3MEHEHHSI CBOHCTB XHUMUYCCKUX 3JIEMEHTOB (3apsioB sep aTOMOB, YHCIIa 3JIEKTPOHOB Ha BHELTHEM
9JICKTPOHHOM CJIOE, YHCJIO 3alOHAEMBIX JJICKTPOHHBIX CIOEB, PaJUyC aToOMa, AJIEKTPOOTPULATEIBHOCTh, METAJUIMUECKUE U
HEeMeTaJNIYEeCKUe CBOICTBA) B EpHO/AX M rpynmnax (r1aBHbeIX noArpynmnax) Ilepuoaudyeckoi cucremMbl XuMuyeckux 3inemenTos /J1. M.
MeHzeneeBa ¢ TOUKH 3pEHHS TEOPUU CTPOEHUS aTOMa;

—  CPaBHUBAThb CBOICTBA aTOMOB XHMMHYECKHX 3JEMEHTOB, HaXO[ALIMXCA B OJHOM IIE€pUOAE WIM IJIABHOW MOArpyImie
Ileproanyeckoii cucteMsl XuMudeckux aneMeHToB /. M. MenzaeneeBa (3apsioB siiep aTOMOB, YHCNA JJEKTPOHOB HA BHEIIHEM
9JICKTPOHHOM CJIOE, YHCJIO 3alOJHAEMBIX JJICKTPOHHBIX CIOEB, PaguyC aToOMa, AJIEKTPOOTPULATEIBHOCTh, METAJUIMYECKUE U
HEMETAJTMYECKHE CBOMCTBA);

—  JaBaTh XapaKTePUCTHKY XHMHMYECKHX JJIEMEHTOB 110 UX MOJIOXKEHUI0 B [leproauyeckoil cucteMe XuMHYeCKuX 3iaemenToB JI. U.
MeHzeneeBa (XUMUYECKUH 3HAK, MOPSIAKOBBI HOMEp, NEPUOJ, IPYIIIA, HOATPYIINA, OTHOCUTENIbHAS aTOMHAs Macca, CTPOEHHUE aToMa
— 3aps] sapa, YUCIO MPOTOHOB M HEHTPOHOB B siape, OOIee YMCIIO AIIEKTPOHOB, PACIpPECICHHE JCKTPOHOB IO AJICKTPOHHBIM
CIIOSIM); OTIPENENIATh THIT XUMHIECKOH CBSI3U 1O (hOopMyJie BELIECTBA; PHUBOIUTH NPHUMEPHI BELIECTB C Pa3HBIMHU THIIAMH XHMHYECKON
CBSI3H;

—  XapaKTepH30BaTh MeXaHMU3MbI 00pPa30BaHMsl KOBAJIEHTHOH CBA3M (OOMEHHBII), MIOHHOM CBSI3H, METAJNIMYECKON CBA3H;

—  YCTAaHABJIMBATH NPUYMHHO-CJIEACTBEHHbIE CBSA3HM: COCTAB BEILECTBA — THUIl XUMUYECKOH CBS3M;

—  cocTaBJaATh GopMyJibl OUHAPHBIX COEIUHEHUH 110 BAJICHTHOCTH;

—  HaXOAMUThb BAICHTHOCTH JIEMEHTOB 10 ()OpMyIie OMHAPHOTO COCANHEHUS.

MeTtanpeaMeTHble pe3yJbTaThl 00y4eHHs
Yyamuiics 10/15KeH yMeTb:

—  ¢opmMyMpoBaTh IMIOTE3Y [0 PELIEHUIO IPOOJIEM; COCTABIIATh IUIAH BBINOIHEHHS YUeOHOM 3a1a4u, peleH s TpoOJIeM TBOPYECKOTO
U MOMCKOBOT'O XapaKTepa, BBIIOIHEHHUs] IPOEKTa COBMECTHO C YUHUTENEM;

—  COCTaBJISIThb TE3UCHI TEKCTA;

—  BJajieTh TaKUM BHJIOM U3JI0XKCHHS TEKCTa, KaK OMICAHUE; HCIIOIb30BaTh TAKOH BUJ MBICICHHOTO (HIEaIbHOT0) MOAEIHPOBAHHS, KaK
3HaKOBOE MOJIEIMPOBAHHUE (Ha IIPUMEPE COCTABJIEHUS CXEM 00pa30BaHMs XUMUUECKOMN CBSI3M);

—  HCHOJb30BaTh TAaKOH BHI MAaTEPHAIBHOTO (IIPEAMETHOT0) MOACIHPOBAHHS, KaK aHAJIOTOBOE MOJICIIHPOBAHHE;

—  HCHOJb30BATh TAKOH BHJ MaTEPHAIBHOTO (IIPEAMETHOr0) MOACINPOBAHMS, KaK (hU3UUECKOS MOACIHPOBAHHE (Ha IpUMEpe Mopenei
CTPOCHHS aTOMOB);

—  ompefeasiTb OOBEKTHI CPABHEHHS M ACIEKT CPABHEHHS OOBEKTOB; BBIIONHATH HEMOIHOS OJHOIMHEIHOE CPaBHEHHE; BBIIOIHATH
HETIOTHOE KOMIUIEKCHOE CPaBHEHHE; BHIIOIHATE IIOTHOE OAHOIMHEHHOE CPaBHEHHE.

Tema 2. IIpocTbie BeurecTna (9 4)

Ilonoxenue MeTauioB 1 HeMeTayu1oB B Ileproanyeckoil cucreme xumuyeckux anementos /. V. MenneneeBa. Baxkueliue npocTsie
BEIIECTBA — METAJUIbI (3KENe30, ATFOMHHUM, KaJbLHHA, MarHUi, HATpHil, kanuii). O0Iune Gpu3nyecKre CBOCTBa METAIIOB.
BaxHeiimme npocThie BeLIECTBa-HEMETaUIbl, 00pa30BaHHBIC aTOMaMH KHCJIOpPOJa, BOIOpOXa, a3oTa, cepbl, (ocdopa, yriepona.



MoJteKyJIbl IPOCTBIX BELIECTB-HEMETAILIOB — BOIOPO/IA, KUCIIOPOAA, a30Ta, rajgoreHoB. OTHOCUTEIbHAS MOJIEKY IApHAs Macca.

CrHocoOHOCT aTOMOB XHMHYECKHX JJIEMEHTOB K OOpa30BaHHMIO HECKOJIBKHX HPOCTHIX BEIIECTB — aJUIOTPOIHS. AJUIOTPOITHBIC
Moaudukanuu kucuopona, docdopa, omosa. MeTammueckue M HEMETAUINYECKHE CBOWCTBA MPOCTHIX BemecTB. OTHOCHTENFHOCTH 3TOTO
HOHSTHS.

Yucno Aporaapo. Komuuectso BemectBa. Monb. MornsipHast Macca. MoJsipHbIi 00beM ra3o00pa3HbIX BeliecTB. KpaTHble eHHULIBI
U3MEPEHHs KOJMYECTBA BEIIECTBA — MUIJUIMMOIb M KHJIOMOJb, MWUIMMOJISIPHAs M KHJIOMOJSAPHAs MAacChl BEIIECTBA, MIJUTUMONSPHBIA M
KHJIOMOJISIPHBIA 00EMBI ra3000pa3HbIX BEILECTB.

PacdeTsI ¢ HCHOIB30BaHUEM MIOHATHI «KOIHYIECTBO BEIECTBAY, «MOJIIPHAS MACCay, «MOJLIPHBINA 00BEM Ta30B», «IHCIO0 ABOTaZPO».

JlemoHcTpanum.

Ionyuenue o30Ha.

O6pasmus! 6e10ro U ceporo 0yoBa, 6exnoro u kpacHoro docdopa.
HexkoTopsle MeTasIbl 1 HEMETAILTBI C KOJIMYECTBOM BeIIecTBa 1 MOJIb.
MousipHBIii 00bEM ra3000pa3HBIX BEIIECTB.

JlaGopaTopHble ONBITHI.

6. O3HaKOMJICHHE C KOJUICKIIMEH METaJlIOB.
7. O3HaKOMJICHHUE C KOJUIEKLIMEH HEMETAJIIOB.

IIpeameTHbIe pe3yabTaThl 00yYeHHs
Yyamuiics A0/1:KeH yMeTb:

—  HCTOJIb30BaTh IPH XapaKTEPHCTHKE BEHICCTB HOHITHUS: «METAILIbI», «UIACTUYHOCTBY, KTEIUIONPOBOIHOCTEY, «IICKTPOIIPOBOAHOCTEY,
«HEMETAJUIBI», «aJUIOTPOINUS», «aJIOTPOIHbIC BUIOU3MEHCHUS, HIH MOAU(DUKALIINY;

—  ONHMCHIBATh MOJOXKEHUE DJIEMECHTOB-METAUIOB U AJIEMEHTOB- HEMETAIOB B [leproanyeckoii ciucTeMe XUMUYECKUX dneMenToB [, U.
MenneneeBa;

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

—  ONpeneNaTh MPUHAJICKHOCTh HEOPTAHMYECKUX BEIIECTB K OJJHOMY M3 U3yYCHHBIX KJIACCOB — METAJUIBI U HEMETAJLIbI;

—  JIOKa3bIBaTh OTHOCUTENIBHOCTD JICJICHUS MPOCTHIX BELIECTB HA METAJUIBI M HEMETAILTbI;

—  XapaKTepu30BaTh o0LIMe (HH3UYECKHE CBOMCTBA METAIIOB,;

—  YCTaHaBIMBATh NPUYMHHO-CIICICTBEHHBIC CBSI3H MEXKIY CTPOCHHEM aTOMa ¥ XMMHYECKOMH CBSI3bIO B MPOCTHIX BEIIECTBAX — METAIaxX
1 HEMeTaJlIax;

—  0OBSCHATH MHOTOOOpAa3ue MPOCTHIX BELIECTB TAKUM (HaKTOPOM, KaK aJIOTPOIIHS;

—  ONHKCHIBATH CBOWCTBA BEIIECTB (Ha MPUMEPAX MPOCTHIX BEIIECTB — METAJUIOB U HEMETAJIIIOB);

—  co0Jo1aTh IpaBuUiIa TEXHUKK O€30MaCHOCTH TIPH HPOBEICHUHU HAOMIOACHHH 1 1aDOPaTOPHBIX OIBITOB;

—  HCTOJIb30BaTh MPU PEUICHHU PACUCTHBIX 3a[ay MOHITHUS: «KOJIMYECTBO BEIIECTBA», «MOJIb», «IIOCTOSIHHAs ABOTagpo», «MOJSIpHAs
Maccay, «MOJISIPHBIH 00beM ra30B», KHOPMAJIbHBIC YCIOBHS»;

—  TPOBOAUTH PACyYeThl C WCIOIb30BAHHEM IOHSATHUN: «KOJIMYECTBO BELISCTBA», «MOJISPHAs Macca», «MOJSIPHBI OOBEM Ta30By,
«IIOCTOSIHHAS. ABOTAPOY.

MeTtanpeaMeTHbIe pe3yJbTATHI 00y4eHHs
Yyamuiics A0/1:KeH yMeTb:

- COCTaBJIATH KOHCIICKT TEKCTA,

- CaMOCTOATEIBHO MCHOJIB30BaTh HEMNOCPEACTBEHHOEC HaﬁJ’IlOZleHI/Ie; CaMOCTOATECIIbHO Oq)OpMJ'IﬂTB OTHYET, BKJIIOYAIOIIUI ONUCaHHe
Ha6J’IIOI[eHHﬂ, €ro pe3yJbTaToOB, BBIBOAOB;

- BBIIIOJIHATH MMOJTHOC KOMIJIEKCHOE CPABHEHHUE; BBIIIOJIHATL CPABHEHUE 110 aHAJIOTHH.

Tema 3. CoeqnHeHHs] XUMHYECKHUX 1eMeHTOB (18 1)

Crenenp okucneHus. CpaBHEHHE CTENECHH OKUCICHHS M BaleHTHOCTU. OIpeaeneHHue CTEHEHH OKUCICHHUS DJIEMEHTOB B OMHAPHBIX
coequHeHusx. CocraBineHne GopMyl OHHAPHBIX COIUHEHNUH, 00Ul CII0cO0 MX HA3BAHHIL.

BunapHble COeTMHEHNS METAJUIOB H HEMETAIUIOB: OKCHIIBI, XJIOPUABI, Cyabduasl u np. CocTaBieHue ux Gopmyir.

BuHapHbIe COCIMHEHUS! HEMETAIJIOB: OKCHJBI, JIETy4He BOJOPOAHBIC COCANHEHHS, UX COCTaB M Ha3BaHWs. [IpencTaBUTENN OKCHIOB:
BOJIa, YIJICKHUCIIBIN Ta3, HerauleHast U3BeCTh. [IpeicTaBUTeNH JIETYYUX BOAOPOAHBIX COSTMHEHHUI: XJIIOPOBOAOPO] U aMMHUAK.

OcHoBaHMsI, HX COCTaB ¥ Ha3BaHWs. PacTBOPUMOCTH OCHOBaHHMH B Boxe. llpencraBuTeny Iienovei: THAPOKCHIBI HATPHS, Kalus U
kanblus. [loHaTHE 00 MHIMKATOpaX M KaUeCTBEHHBIX PEaKLIUsIX.

Kucaorsl, ux coctaB u Ha3Banus. Knaccugukarust kucnot. [IpencraButenyt KUCIIOT: cepHasi, COJIsiHasi, a30THas1. [IoHsATHEe O miKase
kucaotHocTH (1kana pH). M3MeHeHHe 0KpacKy HHANKATOPOB.

CoJM KaK MPOU3BOJHBIC KUCIIOT U OCHOBAHUIi, UX COCTaB M Ha3BaHUs. PacTBopuMOCTh coseil B Boze. [IpeacraButenu coneii: Xaopua
HaTpusL, KapOoHAT U (GochaT KaIbIHs.

AMop(dHBIC M KPHCTATNYECKHIE BEIECTBA.

MeXMONEKyYISpHBIE  B3aUMOJCUCTBUS. THIBI  KPUCTAUIMYECKHX PEIIETOK. 3aBUCHMOCTh CBOMCTB BELICCTB OT THIIOB
KPUCTAJUIMYECKHUX PEIIETOK.

YucTple BemecTBa U cMecH. [IpuMepsl KUAKUX, TBEPABIX M ra3000pa3HbIx cMeceil. CBOWCTBA YMCTHIX BEIIECTB M cMecel. VX
coctaB. MaccoBasi 1 00beMHast 1071 KOMIIOHEHTA cMecHd. PacyeTsl, CBS3aHHbBIC C HCTIOJIb30BAHUEM TOHSITHUS «OJISD).

JemoncTpauun. OOpasibl OKCHIOB, KHCIOT, OCHOBaHUII M coieil. Moneny KpUCTaNIMYeCKUX PELICTOK XJIOpHa HATpus, aiMmasa,
okcuna yraepona (IV). KucnorHo-1enoyHple MHANKATOPBI, M3MEHEHHE MX OKPAacKH B PA3NUYHBIX cpefaX. YHHUBEPCaJIbHBbIH HHIUKATOp U
M3MECHEHHE €r0 OKPAcKH B pa3nuyHbIx cpepax. [lkama pH.

JlaGopaTopHble ONBITHI.

8. O3HaKOMJICHHUE C KOJUICKLIUEH OKCUJIOB.

9. O3HAKOMJICHHE CO CBOMCTBAMHU aMMHaKa.

10. KauecTBeHHas peakiys Ha YIIICKUCIBII ra3.

11. Onpenenenue pH pacTBOPOB KUCIIOTHI, IIEIOYH U BOJBI.

12. Onpenenenrie pH TMMOHHOTO ¥ I0J0YHOTO COKOB Ha Cpe3e MIOJIOB.
13. O3HakoMIICHHE C KOJUIEKIIMEH COJIEH.



PEUIECTOK.

14. O3HakoMIIEHHE C KOHHCKHHCﬁ BEIIECTB C pa3sHbIM TUIIOM KpMCTaJ’IJ’IM‘IeCKOﬁ PEUICTKHU. WsroroBnenue MOHCJIGI)‘I KPUCTAJUTUMIECKUX

15. O3HakoMmIIeHHE ¢ 00pa3IIOM TOPHON TOPOJIBL.
IpakTHyeckue padoThl.

[paktiyeckas padora Ne 3. AHaIN3 MOYBBI ¥ BOJBI (IOMAIIHUIT SKCIIEPUMEHT).
IMpaxtuueckas pabora Ne 4. OuncTKa IOBapeHHOU cOMU
Ipaxtuueckas padoraNe 5. [IpuroToBiaeHre pacTBOpa caxapa U pacueT ero MacCOBOI JOIH B PacTBOPE.

IIpeameTHblie pe3yabTAThI 00yYeHHsI
Yyamuiicst 10/1:KeH yMeTb:

HCIIOJIb30BAaTh MPU XapaKTEPUCTUKE BELIECTB MOHATUS: «CTEIEHb OKUCIICHUS, «BAJICHTHOCTbY, «OKCHJIb», OCHOBAHUSY, «ILEIOUN»,
«Ka4eCTBEHHASI PEAKIIM», KHHIUKATOPY», KHUCIOTBD), «KUCIOPOACOACPIKALINE KUCIOThI», «OECKUCIOPOAHBIC KHCIOThD), «KHCIOTHAS
cpenay, «LIeNovHas Cpelay, «HeUTpanpHas cpenay», «mkaia pH», «comny, «amopdHbIe BEIIecTBa), «KPHCTANIMYECKHE BEIECTBAY,
CKpHMCTAJUIMUECKasl PEIIETKA», «MOHHAs KPUCTAJUIMUECKas PpEIIeTKay, «aTOMHas KPHUCTAJUIMYECKass peLIeTKa», «MOJEKYJspHas
KPHUCTAJUIMYECKAs PELIETKA», «METATIMYCCKAs KPUCTATUTMYCCKAs PEIICTKa», «CMECH;

KJIaCCH(UIMPOBATH CIIOXHBIE HEOPTAHUYECKHE BELIECTBA M0 COCTAaBY Ha OKCH[IBI, OCHOBAHMUS, KHCJIOTBI U COJIM; OCHOBAHHS, KUCIIOThI
M COJIU 110 PACTBOPUMOCTH B BOJIE; KUCIIOTHI [0 OCHOBHOCTH U COJCPKAHUIO KHCIOPO/A;

ONpPEJENATh MPHUHAUICKHOCTh HEOPTaHWYECKHX BEIIECTB K OJHOMY M3 HM3YYCHHBIX KJIAacCOB (OKCHIBI, JICTYYHE BOJOpPOJHBIC
COCIMHEHHSI, OCHOBAHHS, KHCIIOTHI, COJIN) MO (opMmyie;

OIKCHIBATH CBOICTBA OTHCIBHBIX MPEACTABUTENCH OKCHIOB (HAa MPHUMEPE BOJBI, YITICKHCIIOTO Ta3a, HEralleHOH M3BECTH), JETYUUX
BOJIOPOJIHBIX COCIMHEHUH (Ha MpUMepe XJIOPOBOAOPOAA M aMMHAaKa), OCHOBaHHMU (Ha NpUMepe TWAPOKCHIOB HATpHs, Kalus U
KaJIpLIUs), KUCIIOT (Ha IPHMeEpEe CepHO KHUCIOTHI) U coliel (Ha mpuMepe XJIOpHaa HaTpus, KapOoHaTta Kanblus, pocdara KaibLus);
OIPEENATh BaJIEHTHOCTb U CTENEHb OKMCIIEHHS 3JIEMEHTOB B BEILIECTBAX;

COCTABIATH ()OPMYIIBI OKCHIOB, OCHOBAHHH, KUCJIOT U COJICH IO BaJICHTHOCTSM M CTEHCHSM OKHCIICHUS 3JIEMEHTOB, a TAKXKE 3apsiiam
HMOHOB, YKa3aHHBIM B Ta0JIHIIE PACTBOPUMOCTH KUCIIOT, OCHOBAHUM H COJICH;

COCTaBIISITh HAa3BaHUS OKCHUIOB, OCHOBAHHI, KHCIIOT M COJICH; CPAaBHUBATH BAJCHTHOCTh U CTCHCHb OKHMCJICHHS; OKCHJIbI, OCHOBAHNS,
KHCJIOTBI ¥ COJIU 110 COCTaBY;

HCIIOJIb30BaTh TAOIHILy PACTBOPUMOCTH JUIS ONPENEIICHUSI PACTBOPUMOCTH BEILIECTB;

YCTAHABJIMBATh TECHETHYECKYIO CBS3b MEKAY OKCHIAOM W THIPOKCHAOM H HAOOOpOT; MPUYUHHO-CICICTBCHHBIC CBS3U MEXIY
CTPOCHHUEM aTOMa, XUMHYECKOU CBS3BIO M THIIOM KPHCTAJUIMYECKOW PEIICTKH XUMHUECKUX COCTHHCHUI,

XapaKTepU30BaTh aTOMHBIC, MOJIEKYJISPHBIC, HOHHBIC METAJUIMYCCKUE KPHCTAJUTMYECKUE PEIICTKH; CPEeoy PacTBOpa C MOMOLIBIO
mkans! pH;

MIPUBOJIMTH MPUMEPHI BEILIECTB C Pa3HBIMU TUITAMH KPUCTAIMYCCKON PELICTKHY,

MIPOBOANTD HAOJIOICHHUS 32 CBOMCTBAMU BEIECTB U SIBIICHUSMH, IPOUCXOSLIMMU C BEIIECTBAMU;

co0JTI0AaTh MPABHIA TEXHUKH 0€30MIaCHOCTH TPH MPOBEICHHH HAOIIOICHHI U OIBITOB;

HCCIIEOBaTh Cpely pacTBOpa C IIOMOLIbK) MHAMKATOPOB; AKCIEPHUMEHTAbHO pa3MyaTh KHUCIOTHI M IIEJOYH, IOIb3YAICh
HHJIMKaTOPaMH;

HCTIONIb30BaTh MU PEIICHUHM PACUCTHBIX 3aJay MOHATHSI «MaccoBas JOJS JJIEMEHTA B BEILECTBE», «MaccoBas JOJISI PaCTBOPEHHOTO
BELIECTBAY, «00bEMHAs 011 ra3000pa3HOro BELIECTBaY;

MPOBOAUTH pacyeThl C HCIOJNB30BAaHUEM IIOHATHH «MaccoBas JOJS DJIEMEHTa B BELICCTBE», «MaccoBas [OJs PacTBOPEHHOTO
BELLECTBAY, «00BbEMHAs I0JIs ra3000pa3HOro BELIECTBAY.

oOpammaTbcsi ¢ J1aDOPaTOPHBIM OOOPYIOBAHUEM W HArpeBaTENbHBIMH NPHOOPaMH B COOTBETCTBHHM C MpPABHJIAMH TEXHUKH
0e30MacHOCTH;

BBINIOJIHATD MPOCTEHIINE IPHEMBI paboThI ¢ 1Ta00PaTOPHBIM 000PYJOBaHHEM: JTAOOPATOPHBIM LITATHBOM; CIIUPTOBKO;

HaOJII0aTh 33 CBOMCTBAMH BEIIECTB U SIBICHUSIMH, IPOUCXOAALIMMH C BEIIECTBAMU;

OINUCHIBATH XMMUUECKUH IKCTIEPUMEHT C ITOMOIIIBIO ECTECTBEHHOI'O (PYCCKOI0 MM POJHOT0) A3bIKA U A3bIKA XUMUM;

JienaTh BBIBOBI MO pE3yJIbTaTaM IMPOBEJICHHOTO SKCIIEPUMEHTA;

TOTOBHUTH PACTBOPBI C ONPEACICHHONW MaCCOBOII JI0JICH PaCTBOPEHHOT'O BEILIECTBA;

MIPUTOTOBUTH PACTBOP U PACCUUTATH MACCOBYIO IOJIO PACTBOPEHHOTO B HEM BEILIECTBA.

MeTtanpeaMeTHble pe3yJbTATHI 00y4eHHs
Yyamuiics 0/1:KeH yMeTb:

COCTaBILITh Ha OCHOBE TEKCTa TAOIHUIIEL, B TOM YHCIIe ¢ IpuMeHeHneM cpencts UKT;

IO/l PYKOBOZACTBOM YUYMTEINS IPOBOJMTE ONOCPEI0BAHHOE HAOMIOIEHHE;

IIOZ PYKOBOACTBOM YUHTENs OOPMIIATE OTUET, BKIIOYAIONIHII OIHCAHHE YKCIICPUMEHTA, €T0 PE3yIbTAaTOB, BEIBOIOB;

OCYIIECTBIATh MHIYKTUBHOE 0000IIeHHE (0T SAUHHYHOTO IOCTOBEPHOTO K OOIIEMYy BEpPOSTHOCTHOMY), T. €. ONpPEAeNATh OOIIie
CYIIECTBEHHBIC IPU3HAKH ABYX U 0o1ee 00BEKTOB U (PUKCHPOBATH UX B (POPME MOHATHS UITH CYXKICHHS;

OCYIIECTBIATH JeAYKTUBHOE 0000mIeHNE (IOABEICHIE eIMHIIHOIO JOCTOBEPHOrO MO 00IIee JOCTOBEPHOE), T. €. aKTyallH3UpOBaTh
MOHATHE WIH CYXJEHHEe, H OTOXIECCTBIATh C HUM COOTBETCTBYIOIINE CYIIECTBEHHBIC IPH3HAKUA OJHOTO HIH Oolice OOBEKTOB;
ONpPE/EIAT ACIEKT KJIacCU(HKALIHI; OCYIIECTBIIATh KIIacCU(HUKALIHIO;

3HATh M UCHOJIb30BATh PAa3INYHbIC QOPMBI MPEACTABICHHUS KIACCH(HUKALIH.

CaMOCTOSTENIHHO UCIOIb30BaTh OIIOCPEIOBAHHOE HAOIIIOICHHE.

Tema 4. U3menenus, npoucxoisiue ¢ semecrsamu (16 1)

ITonstue HBHCHPII;'I, CBA3aHHBIX C UBMEHCHUAMMU, IPOUCXOAANIMMU C BEILICCTBOM.
ﬂBJ’IeHHﬂ, CBS3aHHBIC C U3MECHCHUEM KPUCTAIUIMYECKOIO CTPOCHHUS BCLICCTBA NPU IOCTOSIHHOM €ro COCTaBe— (bHSH‘ICCKI/Ie SABJICHUA.

du3nyeckue siBJIeHUs B XUMHUM: JUCTHUIIIANNSA, KPUCTAJIIIN3AalYsl, BIITAPUBAHUEC U BO3TOHKA BEIIECTB, (bI/IJ'ILTpOBaHPIe n I.ICHTpPI(byTPIpOBaHI/IC.

ﬂBJ’IeHHﬂ, CBA3aHHBIC C U3MCHCHUEM COCTaBa BEILCCTBA, — XUMHUYCCKUE PCAKIIMH. HpI/BHaKH U yCJIOBHS NPOTEKAHUA XUMHUYCCKUX

peakunﬁ. Brigenenue TemioTsl U cBeTa — PpeaKuun ropeHus. TTonsitue 06 3K30- U OHAOTEPMUUYCCKHUX PCAKIUAX.

3aKkoH COXpaHCHHUS MacCChbl BEHIICCTB. Xumuaeckne YpaBHCHUS. 3HaucHHe HUHIOCKCOB U KO3(1J(1)I/II_II/IGHTOB. CocraBneHue ypaBHeHI/Iﬁ

XUMHUYCCKUX peaKHHﬁ.

Pacyersl Mo XUMHUYECKUM YpPaBHCHUSM. Pemienue 3aau Ha HaxoXICHHE KOJIM4YeCcTBa, MacChl HUJIH obbema NpoAyKTa pEeakUuu IO

KOJIMYECTBY, MacCe€ U 061,eMy HUCXOOHOTO BECHICCTBA. Pacuets! ¢ ucmonp30BaHNUEM TTOHSITHS «O0JIA», KOoraa UCXO0AHOC BCIIECTBO TaHO B BHU/C
pacTBOpa ¢ BHHHHHOP‘I MaccoBOit I[OJ'ICﬁ PaCcTBOPEHHOI'O BEIIECTBA UK COACPIKUT OIPEACICHHYIO OO HpPIMCCefI.



Peaxiuu Pa3IoKEHUs. HpCHCTaBJ'ICHPIe O CKOpPOCTH XUMHUYCCKUX peaKuMﬁ. KaTaJ'H/ISaTOpLI. (DepMCHTLI. Peakmuu coenuHeHus.
Karanutnyeckue u HekaTalMTHYECKHE peakuuu, 06paTI/IMLIC u HeOﬁpaTHMBIe peaknuu. Peakuuu 3amenieHus. Py aktuBHOCTH METaJIOB, €T0
HUCMIOJIB30BaHUE MJIS1 ITPOTHO3UPOBAHUA BO3MOKHOCTH IPOTEKAHUS peaxuuﬁ MEXOYy METajulaMHu W KHCJIIOTaMHu, peaKI_IPII)‘I BBITCCHCHUS OJHHUX
METaJUI0B U3 PaCTBOPOB UX coueit JAPYTruMU METaJUIaMU. Peaxiuu obMmeHa. Peaxiun HeﬁTpaJ'IPISaHPIPI. VYcenosust IpOTEKaHUs peaxuuﬁ oOMeHa B
pacTBOpax A0 KOHLA.

Tunbl XUMHYECKUX peakunﬁ Ha npumepe CBOICTB BOAbI. Peakius Pa3IOKEHUA — DJIEKTPOJIM3 BOJBIL. Peakuun coepunenus —
B3aMMO/JICHCTBHE BOJbI C OKCHIAMH METAJUIOB U HEMETAJUIOB. Y CJIIOBUE B3aMMOJICHCTBHS OKCHJOB META/NIOB U HEMETAJUIOB ¢ Bojoi. [lonsTHe
(TUAPOKCUABI». Peakuuu 3amenieHus — B3auMOJICHiCTBHE BOJIbI ¢ MeTayulaMu. Peakiiuu oOMeHa — TUAPOJIN3 BEIICCTB.

JlemoHcTpanum.

IMpumeps! $pu3rUecKuX sBICHUIH: a) IUIaBIeHue napaduHa; 6) BO3TOHKA HOAA MIX OCH30IHOM KUCIOTH; B) pACTBOPEHHE OKPAIICHHBIX
coueif; T) uddy3us JyMUCTHIX BEIECTB C TOPSIICH JIAMIIOUKH HAKAJIMBAHUS.

IMpumMepsl XUMIYECKHX SIBICHHUIL: a) TopeHne MarHus, Gocdopa; 0) B3auMoaeiicTBHE COMSIHON KUCIOTHI C MPaMOPOM HJIH MEJIOM; B)
nonydenue ruapokcuga mexu (II); T) pacTBopeHHe MONTYydYeHHOrO THIPOKCHAA B KHUCIOTAX; 1) B3ammopeiictBue okcuaa mernu (II) ¢ cepHoit
KUCJIOTOM NpM HAarpeBaHUM; €) pa3lio)KEHUE MepMaHraHaTa Kajlus; ) paslioKeHHe MEepPOKCHAA BOAOPOJA C MOMOIIBIO JAMOKCHAA MapraHua u
KaTaa3bl KapTodels WK MOPKOBH; 3) B3aHMOACHCTBUE pa30aBIeHHBIX KUCIOT C METaJLIaMH.

JlabopaTopHbIe ONBITHI:

16. [IpokanuBaHue MEM B IJIAMEHU CIUPTOBKH.
17. 3amemenue Mequ B pactBope xnopuna Meu (1I) sxemezom.

IpakTuyeckue padoThl:

6. IIpy3HaKu XMMHUYECKUX PEAKLUH.
IIpenMeTHBbIE pe3yIbTaTHI 00yYeHHsT
Yuammiicst 10J17KeH yMeThb:

HCIIONIb30BaTh INPH XapaKTEPUCTHKE BELIECTB MOHATHUS: («IUCTUIULILUSAY, «IIEPEroHKay, «KPUCTAJUIM3ALMI», «BbIIAPUBAHUEY,
«(punpTpoBaHHe», «BO3TOHKA, WK CYOIMMAIUN», KOTCTAUBAHHUEY, «ICHTPUDYTUPOBAHHEY, «XUMHUYECKAsT PEAKIHD), «XUMHYECKOE YPAaBHECHHEY,
«PEAKLH COCAUHCHUS», «PEAKLIUH PA3IOKECHU», «PEAKLUN OOMEHA», «PEAKIHMU 3aMEUICHH», «PEAKIH HEHTpaInu3alnumy», «3K30TePMUUCCKHE
peaKkium», «IHIOTEPMHUYCCKHUEC DPEAKLHN», «PEaKUUH TOPCHHUs», «KaTaJu3aTopbl», «()EepMEHTB», «0OpaTHMBIC pPEaKLHH», «HEOOpaTHMbIC
peaxImny», «KaTaTUTHIECKUE PEAKIIUNY, «HEKATATUTUICCKUE PEaKIHN», «PS aKTHBHOCTH METAJIOBY, «THIPOIIH3Y;

YCTaHABJIMBATh IIPHYMHHO-CIICACTBCHHBIC CBI3M MEXKIY (PU3MUECKUMH CBOMCTBAMHU BELIECTB U CIIOCOOOM pa3/ielieHus CMeceii;

00BSICHATh 3aKOH COXPAHEHUS MacChl BEIIECTB C TOYKH 3PEHHSI ATOMHO-MOJIEKYJISIPHOTO YUEHMS;

COCTaBJIATh YPaBHEHUS XUMUYECKUX PEAaKIUN Ha OCHOBE 3aKOHA COXPAHEHHUSI MACChI BEILIECTB;

OIKCHIBATH PEAKIMY C HOMOILBIO ECTECTBEHHOTO (PYCCKOTO MIIM POJHOTO) S3bIKA U S3bIKA XHMHH;

KJIacCU(pUIUPOBATE XUMUYECKHE PEAKLUU MO YUCIY H COCTaBY MCXOJHBIX BEIIECTB M MPOAYKTOB PEAKLUH; TEIUIOBOMY 3 deKTy;
HaIPaBJICHUIO MPOTEKAaHUs PEaKIMU; YIaCTHIO KaTaau3aTopa;

HCTIOJIb30BaTh TaOIMIly PACTBOPUMOCTHU JUIS ONPENCICHHS BOSMOXXHOCTH MPOTEKAHUS PEaKiuii OOMEHA; SJIEKTPOXUMHUYCCKUHA DS
HaIpsDKEHHH (AKTHBHOCTH) METAJUIOB JUIS ONPEeICHUs] BO3MOXKHOCTH HPOTEKAHHS PEaKLMil MeX/Iy METallIaMUd M BOAHBIMU PACTBOPAMH KHCIIOT
¥ COJICH;

HaOJII0JaTh ¥ ONMCHIBATH NPU3HAKU M YCIOBHSI TCUCHUS XUMHYECKUX PEAKIMH, 1eNaTh BBIBO/IBI HA OCHOBAHUH aHAIIM3a HAOIIOCHUIA
3a HKCIIEPUMEHTOM;

MPOBOAUTH pacyeThl MO0 XUMUYECKMM YPaBHCHHSM Ha HAaXOXKICHHE KOJMYECTBA, MAcChl WM O0bEMa IMPOIyKTa PEaKIHUU IO
KOJIMYECTBY, Macce WM 00BEMY UCXOAHOTO BELIECTBA; C HCIOJIb30BAHUEM MOHATHUS «I0JIs», KOTAa UCXOAHOE BELIECTBO JIaHO B BUJE PacTBOpa €
3aJJaHHON MacCOBOM J10JIel paCTBOPEHHOTO BELIECTBA MIIM COAEPKUT ONPEAEICHHYIO JOJIIO0 IPUMECEH.

MeTtanpeaMeTHble pe3yJbTATHI 00y4eHHs
Yuammiicst 10J17KeH yMeThb:

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

CaMOCTOATENBHO 0(OPMIIATh OTYET, BKITIOYAIOIINI OMMCAHNE SKCIIEPHUMEHTa, €ro pe3yIbTaToB, BHIBOJIOB;

HCTIONB30BaTh TAKOW BHUJ MBICICHHOrO (MICaJbHOr0) MOJACIMPOBAHMS, KaK 3HAKOBOE MOJICTUPOBAHHE (Ha MpHMepe ypaBHEHHI
XUMHYECKHX PEaKIuii);

pa3nuyaTe 00BEM M COICpIKAHHME MOHSITHIA; pa3iMyaTh POIOBOE M BUOBOE IOHSATHS; OCYLIECTBISTH POJOBHAOBOC ONpEACICHHE
TTOHSATHI.

CaMOCTOSTEIBHO UCIIONIB30BATh OMOCPEA0BAHHOE HAOIIOICHHE.

Tema 5. PactBopenne. PactBopbl. CBolicTBa PACTBOPOB 3J1EKTPOJIUTOB (28 u)

PactBopenue kak ¢Qusnko-xumudeckuii mnporecc. IloHstne o rugpatax W Kpuctajioruaparax. PactBopumocts. KpuBbie
pacTBOPUMOCTH KaK MOJIEb 3aBUCUMOCTH PACTBOPUMOCTH TBEPABIX BEIICCTB OT TEMIEpaTypbl. HachlllleHHbIE, HEHACBHILICHHBIC U
NepECHIIEHHbIE PACTBOPHIL. 3HAYEHUE PACTBOPOB JUIS IPUPOJIBI M CEIBCKOTO X03sHCTBA.

[onsTHe 00 SIEKTPONUTHYECKON AUCCOLMALMH. ONEKTPOJUTHI M HEJICKTPONHUTHL. MeXaHH3M HMCCOLHALMNK 3JIEKTPOJIHUTOB C
Pas3IUYHBIM XapakTepoM CBsi3u. CTEneHb ANEKTPOIUTHICCKON Iuccorraui. CUIIbHBIC U Ca0bIe SIEKTPOIUTHI.

OCHOBHBIC TOJIOKEHUS TEOPUHU SJICKTPOIMTHYCCKOH mucconuanuu. MoHHbIE ypaBHeHHs peakimid. Peakium oOMeHa, uaymue 10
KOHIIA.

Knaccudukanus HOHOB ¥ UX CBOWCTBA.

Kucnorsl, ux knaccudukanms. Jyucconuanys KUCIOT U UX CBOMCTBAa B CBETE TEOPHH AIICKTPOIUTHYCCKON AUCCOLMALMHA. MOJeKy-
JSIpHBbIE W WOHHbIE YPaBHEHUs peakiuid. BsaumonelcTBHe KHUCIOT ¢ MeTaulaMd. OJEKTPOXMMHUYECKMH psJl HaNpsDKEHUH METauloB.
B3aumopeiicTBre KUCIOT ¢ OKCHIaMU METaJIOB. B3anmoeiicTBIe KUCIOT ¢ OCHOBaHMAMH — peakuus HeliTpanu3auuu. B3aumonencTerue kucior
¢ comsimu. Mcnonb3oBanue TabIMIbI PACTBOPHUMOCTH TSI XapAKTEPUCTHKH XUMHUYECKUX CBOMCTB KHCIIOT.

OcHoBanus, uX Kiaccudukanus. Jlucconuanus OCHOBAaHUI M UX CBOWCTBAa B CBETE TEOPUHU AIICKTPOIUTUYECKON AMCCOLMALIMU.
BsaumopeiictBue ocHoBaHMi ¢ consiMu. Vcnonb3oBaHME TaOMMIBI PACTBOPUMOCTH Ul XapaKTEPUCTUKU XUMHMYECKUX CBOHCTB OCHOBaHHM.
B3aumogaeiicTBue 1mienodeit ¢ OKCHIaMH HEMETAJIIOB.

Cony, MX IUCCOLMAIMS U CBOMCTBA B CBETE TEOPHU AIICKTPOIUTUYECKOHN AuccouManuu. BiamMonelcTBue coneil ¢ MeTaiamH,
0COOCHHOCTH 3TUX peakuuil. B3anmoneiictBue coneil ¢ comsmu. Mcnonp3oBaHue TaGHIBI paCTBOPUMOCTH JUTSI XapAKTEPUCTHKUA XHMHYECKUX
CBOICTB COJIEH.

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

I'eHeTnueckue psisibl METaIa U HeMeTalIa. [ eHeTnyeckas CBs3b MEX/y KJlacCaMU HEOPTaHUYECKHUX BELECTB.

OKHUCIUTENbHO-BOCCTAHOBUTEIbHbBIE PEAKLIUU.



OHpCHeJ’IeHI/IC CTeNeHEeH OKHUCICHUS It OJICMCHTOB, 06pa3y}0u11/1x BEIIECTBA pPa3HBIX KJIACCOB. Peakun  woHHOTO obMeHa u
OKHUCIIUTEIbHO-BOCCTAHOBUTEIIbHBIC PEAKIINH. OKHUCIUTENb U BOCCTAaHOBHUTEJIb, OKMCJICHUEC U BOCCTAHOBJICHHUE.

CocraBiieHue ypaBHeHHﬁ OKHCIIUTCIIBHO-BOCCTAHOBUTCIIBHBIX peaxuuﬁ METOAOM DJIEKTPOHHOTO Oaamca.

CaoiicTBa TIPOCTBIX BEILIECTB — METAJIJIOB U HEMETAJUIOB, KHUCJIOT U COJIEH B CBETE OKHUCIIMTEIIbHO-BOCCTAHOBUTEIBHBIX peaKuMﬁ.

JlemoHcTpanum.

HcmbiTaHue BEIIECTB U UX PaCTBOPOB Ha JJIEKTPOIPOBOIHOCTb.
3aBHCHMOCTB JIEKTPOIPOBOAHOCTH YKCYCHOM KHCIIOTHI OT KOHIIEHTPALHH.
JIBIKeHne OKpalIeHHBIX HOHOB B 3JIEKTPUIECKOM IIOJIE.

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

B3aumopeiicTBre XIOPHOH U CEPOBOJOPOJHON BOIBI.

JlaGopaTopHble ONBITHI.

18. B3anMopeiicTBre pacTBOPOB XJIOPHIA HATPHUS M HUTpaTa cepedpa.
19. TTonyueHne HEPACTBOPUMOTO TMIPOKCHIA U B3aUMOJICHCTBHE €T0 C KUCIOTAMH.
20. BzaumozeicTBIE KUCIOT C OCHOBAaHHSIMHU.

21. BzaumozelcTBIE KUCIIOT ¢ OKCUAaMHU METAJUIOB.

22. B3auMoeiicTBHE KUCIIOT C METAJTAMH.

23. B3aumozelcTBIE KUCIIOT C COJISIMH.

24. BzauMozelcTBHE 1IeTI04eH C KUCIOTaMHu.

25. BzauMoeiiCcTBHE IIeI0ueii ¢ OKCHIaMHi HEMETAILIOB.

26. BzaumozpelicTBHE 1IeI04eH C CONISIMH.

27. Ionyyenue 1 cBOWCTBA HEPACTBOPUMBIX OCHOBAHHH

28. B3auMoelicTBHE OCHOBHBIX OKCHIOB C KHCIOTaMU.

29. BzaumozelcTBIE OCHOBHBIX OKCHIOB C BOJIOM.

30. B3anMoieiicTBHE KHCIOTHBIX OKCHIIOB C IIEIOYaMH.

31. B3aumoaeiicTBHE KUCIOTHBIX OKCHIOB C BOJOM.

32. B3auMmoeiicTBrE COJICH ¢ KHCIIOTaMH.

33. B3auMmoeiicTBrE COJICH ¢ 11IenouamH.

34. B3aumoaeicTBIE COIEH C COMSIMU.

35. B3aumopeiicTBre pacTBOPOB COJIEH ¢ METaJIaMu.

IpakTuyeckue padoThl:

IIpaxTuueckas pabota Ne 7. MlonHsIe peakuu

IIpakTtuueckas pa6ora Ne 8. YcaoBus TeUeHUs] XUMUYECKUX PEAKIHHA MEXTy paCTBOPAMU JIEKTPOIUTOB /10 KOHIA
IIpaktrueckas pabora Ne 9. CoiicTBa KUCIOT, OCHOBaHHUH, OKCHIIOB U COJIEH.

IIpaxtuueckas padota Ne 10. Pemenue skcriepIMEHTAIBHBIX 3a1a4.

IIpeameTHbIe pe3yabTaThl 00yYeHHs
Yyamuiics A0/1KeH yMeTb:

HCMOJB30BATh [PH XapPaKTEPHCTHKE MPEBPAILCHHI BEIIECTB MOHSTHS: «PACTBOP», «IJIEKTPOIMTHYECCKAS —HCCOLHUALUS,
(QIEKTPOIUTBD), «HEIIICKTPOIUTBD), «CTEIEHb THCCONUAIMNY», «CHUIBHBIC JJIEKTPOIMTHI», «CIa0ble DIEKTPOIUTBD), KKATHOHBD), «AHHOHBD»,
«KHCTIOTBI», «OCHOBAHUS», «COJIN», KHOHHBIC PEAKIMNY», «HECOICOOPa3yIoNe OKCHIbD), «COICO0pPa3yone OKCHIBI», KOCHOBHBIC OKCHIBD),
«KHCIIOTHBIC OKCHIBD», «CPEIHHE COIH», KHCIBIE COJN», «OCHOBHBIE COJN», «ICHETHYECKHH PSI», «OKHCIUTEIBbHO-BOCCTAHOBHTEIBHBIC
PEaKImy), OKHCIUTENDY, KBOCCTAHOBUTEIbY, «OKHCIICHUEY, «BOCCTAHOBIICHHEY,

OIICHIBATH PACTBOPEHHE KaK (H3UKO-XHUMHUYECKUI MPOIECC; HILUTIOCTPUPOBATh MPHMEPAaMH OCHOBHBIE MOJOKCHHS TEOPHU
9JIEKTPOJIUTHYECKON IMCCOLMALIMN; TEHETHYECKYIO B3aHMOCBSI3b MEXK/Iy BEleCTBaMU (IIPOCTOE BELIECTBO — OKCH — IUAPOKCHI — COJIb);

XapaKTepH30BaTh OOIIHEe XMMUIECKHE CBOWCTBA KUCIOTHBIX M OCHOBHBIX OKCHIIOB, KHCIIOT, OCHOBAHUN W COJICH C MO3HIMI TCOPHU
INEKTPOIUTUIECKON JUCCOIMAIINHN; CYIITHOCTh 3JIEKTPOIUTHICCKON MUCCOIMAIINY BEIIECTB C KOBAJECHTHOW MOJSIPHOW M MOHHOW XHMHUYECKOM
CBSI3bI0; CYLIIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTEILHBIX PEaKLHi;

MPUBOIUTH MPUMEPHI PEAKIHIA, TOATBEPIKIAIONINX XUMUYECKHE CBOMCTBA KHCIOTHBIX M OCHOBHBIX OKCHIIOB, KHCJIOT, OCHOBAHHI U
COJICH; CYIIECTBOBAHHUE B3AMMOCBSI3H MEK/Ty OCHOBHBIMH KJIACCAMH HEOPTAaHUYECKUX BEIECTB;

KJIacCH(UIUMPOBATh XUMHYECKHE PEAKLUH [0 «M3MEHEHHIO CTEICHEeH OKHCIEHMs SIIEMEHTOB, OOpa3yIoLIMX pearupyroiie
BEILECTBAY;

COCTaBIISITh YPABHEHUS DIICKTPOIUTHYCCKON TUCCONUAIIMN KHCIIOT, OCHOBAHHI M COJICH; MOJICKYJISIPHBIC, MONHBIC M COKPAICHHbIC
HOHHBIC YpPAaBHEHWs pEaKUUil C Y4YaCTHEM OIICKTPOJUTOB; YPABHEHMsS OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMi, HCIOJb3Ysl METOJ
9JIEKTPOHHOTO GallaHca; YpaBHEHUS PEAKIHii, COOTBETCTBYIOINX ITOCIIEOBATENBHOCTH («IIETIOUKE») MPEBPAIICHII HEOPraHWYECKUX BEIIECTB
Pa3IHYHbBIX KIACCOB;

OIPEIENsTh OKHCIUTEIb U BOCCTAHOBHUTEIb, OKUCIICHHE U BOCCTAHOBIICHUE B OKHCIMTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIHSX;

YCTaHABIHUBATH IPHIUHHO-CIICICTBEHHBIE CBSI3U: KIIACC BEIIECTBA — XHMHUIECKHUE CBOMCTBA BENIECTRA;

HaOJIIO/IaTh W OIMKCHIBATH PEAKLMU MEXKIY JICKTPOJMTAMH C MOMOIIBIO E€CTECTBEHHOrO (PYCCKOrO MIIM POJHOIO) s3bIKa U SA3bIKA
XHMHU;

MIPOBOJIUTH OIIBITHI, TIOJTBEPIKIAIOIIIE XHUMUIECKAE CBOWCTBA OCHOBHBIX KIIACCOB HEOPTAHUYECKHX BEIIECTB.

o0paw@arecsi ¢ J1abopaTopHBIM 00OpYJOBaHHEM UM HArpeBaTeJbHBIMH MPHOOPAMH B COOTBETCTBHH C MpaBHJIAMH TEXHUKH
0e30macHOCTH;

BBITIOJTHSAT TIPOCTEHIIIIE IPHEMBI OOPAIICHHS C Ta00PaTOPHBIM 060PYI0BaHHEM: JTA00PATOPHBIM IITATHBOM, CITHPTOBKOIL;

HaOJII0/IaTh 33 CBOMCTBAMU BEILECTB U SBICHUSIMH, IPOUCXOASAIIMMU C BEIICCTBAMH;

OIICHIBATH XUMUYECKHIA DKCTIEPHMEHT C TIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MITH POIHOTO) SI3BIKA U S3BIKA XUMHU;

JIeTTaTh BBIBOJIBI [0 PE3YIIHTATAM MIPOBEICHHOTO YKCIIEPUMEHTA.

MeTanpeaMeTHbIe pe3yJIbTaThl 00y4eHHsI
Yyammiicst 10/17KeH yMeThb:

JieNnaTh IOMETKH, BBIIMCKH, INTHPOBAHNE TEKCTA; COCTABIATh JOKIAJ;

COCTABIISITH HAa OCHOBE TEKCTa rpadiku, B TOM 4ducie ¢ mpumeHernem cpeacts UKT;

BJIAJICTh TAKMM BHJIOM U3JIOKEHUs TEKCTa, KAK PacCykIEHUE; HCIONb30BaTh TAKOH BHJ MBICICHHOTO (M/€aJIbHOTO) MOJICIPOBAHUS,
KaK 3HAKOBOC MOJEIMPOBAHME (HA NMpHMEpe YPaBHEHHH DPeaKUWi AMCCOLMALMM, WOHHBIX yPaBHEHMI peaKIMii, MOIypeaKluil OKUCICHHs-
BOCCTAHOBJICHH);

pa3nuyaTh KOMIIOHEHTHI JIOKa3aTeIbCTBa (TE3HUC, apryMEHThI U (POPMY TOKa3aTENbCTBA);

OCYIIECTBIIAT MPSAMOE HHIYKTHBHOE JOKA3aTEIbCTBO.



OIIPEACIATh, HCXOAS U3 yUeOHOI 3a1a4r, HEOOXOIMMOCT HEIOCPECTBEHHOTO HIIH OIIOCPEI0BAHHOTO HAOIFOACHNS,
CaMOCTOATENIBHO (JOPMUPOBATH POrPAMMy SKCIICPUMEHTA.

Tema 6: O6001meHHEe 3HAHMI 10 XUMHH 32 Kypc 8 ki1acca (7 yacoB)

Crpoenue atoMa. CTpOCHHE JIEKTPOHHBIX 000I0UEK aTOMOB MEPBBIX 20 XUMHYECKUX 3JIEMEHTOB

Ilepronnueckas cucrema XUMUYeckHX sneMeHToB J[.MI MenneneeBa. 3akOHOMEPHOCTH H3MEHEHHUS CBOMCTB 3JIEMEHTOB M HX
COEIMHEHUI B CBsI3M ¢ mmookenuem B [ICXD.

CrpoeHue MoJeKys. XUMHUYeCKast CBsI3b: KOBAJCHTHAsI MOJISPHAS U HEMOJSIpHAsl, MOHHAS, METAITHYECKast

Perienue 3a1a4 ¢ HCMOIH30BAHUEM MOHSATHS MACCOBas MM 0OBEMHast J10JIs

Pemienue 3aga4 Mo XUMUYECKUM YPaBHEHHSIM C HCIIOJIb30BaHUEM MOHITHUS MacCOBasi WM 00bEMHAs JI0JIS

B3anMocBs3p pa3IMUYHBIX KJIaCCOB HEOPTaHMUYECKHUX BEIIECTB

Tema 7. YueGHbIe JxcKypcuu (4 1)

DKCKypcHH (B TOM UYHCIIE BUACOIKCKYPCHUHN):

B My3€H MHHEPaJIOrHIecKie, KpaeBeIueCcKUe, Xy 0sKEeCTBEHHBIC;

11a00paTopun y4eOHBIX 3aBE/ICHHIT, arpOXHMHYECKHE 1ab0paTOpHH, SKOJIOTHUECKUE, CAHUTAPHO-3ITHIEMUOIOTHUECKHE;

anTeKH;

Ha IPOHM3BO/ICTBEHHBIC O0BEKTHI (XMMUIECKUE 3aBOJIBI, BOJAOOYHUCTHEIEC COOPYKEHHUS U JPYTHe MECTHBIC XUMUIECKUE IIPOU3BOACTBA).

9 kaacc (2 yaca B HeaeI10, Bcero 68 yacoB)

Beenenne. OOmiasi XapakTepUCTHKA XHMHYECKHX 3J1€MEHTOB M XHMHYecKHX peaknuii. Ilepmoamveckmii 3akoH u
Iepnoanyeckasi cucreMa XumMu4yeckux 31emenToB JI. . MenjeseeBa (10 uacoB)

XapakTepUCTHKa 3JIEMEHTa 110 €ro nojoxeHuto B Ilepuoaudeckoit cucreme xumuueckux snemeHtos /1. M. MenneneeBa. CpoiicTBa
OKCHJIOB, KHCJIOT, OCHOBAHHH U COJICH B CBETE TCOPUU IIEKTPOIUTHICCKON TUCCOLMALIMY 1 OKUCIICHUS-BOCCTAHOBIICHHSI.

[TonsTHE 0 IEPEXOIHBIX dNeMeHTaX. AMPOTEpHOCTh. I'eHeTHYECKHUii psi/T TEPEXOAHOr0 dJIEMEHTA.

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

Xumudeckasi OpraHu3alys KUBON 1 HEXXHUBOW NPUPOJBL. XMMUUECKUIN COCTAB Apa, MAHTUU U 36MHOM KOPbI. XMMHUYECKUE FIEMEHTHI
B KJIETKaX KMBBIX OPraHU3MOB. MakKpo- U1 MUKPO3JIEMEHTBI.

O00011IeHNE CBEACHUH 0 XUMHYECKUX peakimsx. Kiaccupukauus XMMUYECKHX PEaKLHi [0 pa3InYHbIM MIPU3HAKAM: «IHCIIO U COCTAB
pearupyroumx 1 00pa3yoInXCcsl BEIECTBY, «TEIIOBOH (P (EKT», «HANPABICHUEY, «M3MEHEHUE CTEICHEeH OKHCIICHHS SJIEMEHTOB, 00pa3yIOIInX
pearupyromue BelecTBay, «has3ay, «HCIoIb30BaHUE KaTaTH3aToOPay.

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

JlemoHcTpanum.

Pasnuunsle popmer Tabmuuer J. Y. Menaeneesa.

Mogzenu aToMOB 3JeMEHTOB | — 3 nepuojoB.

Mogenb CTpoeHUs 3MHOTO 1iapa (Tonepey bl pa3pes).

3aBUCHMOCTh CKOPOCTH XUMHYECKOW PEaKLUH OT MPUPOJIbI PEarUPYyIOLINX BEIIECTB.

3aBUCHMOCTb CKOPOCTH XUMHYECKON PEaKLMK OT KOHLIEHTPALMU PEarupyonuX BELeCTB.

3aBUCHMOCTh CKOPOCTH XUMHYECKOW PEAKLUH OT IUIOLIAH CONPHUKOCHOBEHHS PEarHPYIOIIMX BEIIECTB («KUIISIMN CIIOi»).
3aBUCHMOCTh CKOPOCTH XUMHYECKOW PEaKLUK OT TEMIIEPATyphl PEarnpyOINX BELIECTB.

T'oMoreHHbIi U reTeporeHHbIH KaTaau3bl.

DepMeHTaTUBHBII KaTaans.

Wurubuposanue.

JlabopaTopHbIe ONBITHI.

1. [TonyueHue rupoKCUIa LMHKA U UCCIIEIOBAaHHUE €TO CBOWCTB.

2. MopenupoBaHnue noctpoeHus [lepuoandeckoii cucteMsl XumMuieckux sneMentoB J[. Y. Menzneneesa.

3. 3amerieHue Kele3oM Menu B pacTBope cynbdata menu (11).

4. 3aBUCHMOCTb CKOPOCTH XUMUYECKOI PeaKIy OT NPUPOABI PEarupyroIINX BEUIECTB Ha MPUMEPE B3aUMOJICHCTBHS KUCIIOT C METAJUIAMH.

5. 3aBHCHUMOCTh CKOPOCTH XMMHYECKOW pPEaKIMH OT KOHIEHTPAIMM PEardpyoLIMX BEIIECTB Ha MpPUMEpE B3aMMOACHCTBHUS IMHKA C
COJIIHOM KMCJIOTON pa3IMuHOI KOHLEHTpaLUK.

6. 3aBHCUMOCTb CKOPOCTH XMMHYECKOH PEaKIMH OT IUIOIAH COMPUKOCHOBEHHS PEarupyIOIINX BELICCTB.

7. MonenupoBaHUe «KUISIIETO CIOSD».

8. 3aBHCHMOCTB CKOPOCTH XMMHYECKOW PEaKLHU OT TEMIIepaTyphl pearnpyroNux BEIecTB Ha IpuMepe B3aumoeiicteus okcuaa Meau (1I)
C pacTBOPOM CEPHOU KHCJIOTHI Pa3IMYHON TEMIIEpaTyphl.

9. PaznoxeHne nepokcua BOAOPoa ¢ IOMOLIbI0 okcua Mapranna (IV) u karanassl.

10. ObHapyxeHHe KaTana3bl B HEKOTOPBIX MULIEBBIX MPOIYKTaX.

11. nrubuposanue B3aMMOAEHCTBUS KUCIOT ¢ METaJIaMH YPOTPOITMHOM.

IIpeameTHbIe pe3yabTaThl 00yYeHHsI
Yyamuiics 10/15KeH yMeTb:

HCTIONB30BaTh NIPU XapPAKTEPUCTHKE NPEBpPALICHUH BEIECTB MOHATHA: «XHMMHUYECKas PEaKLHs», «PEaKIMH COETHHEHH», «PEeaKlMu
Pa3IOKEHHD», «PEAKIHU OOMEHa», «PEaKIUH 3aMEICHHSD», «PEaKIUU HEeHTpalu3alny», «9K30TEPMHUYECKHE DPEaKIHU», «IHIOTEPMHUYECKUE
peaKImm», «oOpaTHMBIC PEAKLUM», «HEOOpaTHMbIC PEAKIHH», «OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIUM», «TOMOICHHBIC PEaKLHN»,
«TETEpPOTCHHbIEC PEAKIIUM», «KaTaJUTHYCCKUE PEAKIINN», KHEKaTaINTHYCCKUE PEAKIUN», «TCIIOBON 3((EKT XMMUUECKOH PeaKIin», «CKOPOCTh
XUMHYECKOH peaKIuiy», «KaTaau3aTopy;

XapaKTepH30BaTh XUMUUCCKIE dJIEMEHTH! 1 — 3 IepHog0B 10 UX MOJI0XKEHHIO B [leproaudeckoi cucTeMe XMMHIECKHX dIeMEHTOB /[,
. MenpeneeBa: XUMUYECKUH 3HAK, HOPSAKOBBIH HOMEp, IEPUOJ, TPYIIIa, IOATPYIIA, OTHOCUTENbHAS aTOMHAs Macca, CTPOCHHE aToMa (3apsn
Apa, YUCIO NPOTOHOB M HEHTPOHOB B siApe, OOIIee YHCIO 3JIEKTPOHOB, PACIpPE/ENCHHE 3JIEKTPOHOB IO 3JIEKTPOHHBIM CIIOSIM, MPOCTOE
BEIECTBO, (pOpPMyIIa, Ha3BAHHUE U THUII BEICIIETO OKCH/A H THAPOKCHAA, JICTYIero BOJOPOIHOTO COSAUHEHNUS (JUI HEMETAILIOB));

XapaKTepH30BaTh OOIIIe XHMHIECKHE CBOHCTBA aM(OTEPHBIX OKCHIOB U TUIPOKCHIOB;

HPHBOIHUTH IPHUMEPBI PEAKIINii, MOJTBEP)KAAIOIIMX XUMUYECKUE CBOHCTBA aM(OTEPHBIX OKCUIOB ¥ THAPOKCHIOB;

J1aBaTh XapaKTEPHUCTUKY XUMUYECKUX PEaKIMi [0 YHCIy H COCTaBy HCXOMHBIX BEIIECTB M MPOAYKTOB PEaKIUH; TEIIIOBOMY d(GeEKTy;
HaINpaBJICHUIO NPOTCKAHMS PEaKIUH; W3MEHEHUIO CTeIeHeH OKUCIEHHS JIIEMEHTOB; arperaTHOMY COCTOSHHIO HMCXOIHBIX BEHIECTB; yYYAaCTHUIO



KaTtaim3aTopa,

OOBSCHITD NPUBOAUTL NPUMEPBI BJIUAHUA HEKOTOPBIX (baKTOpOB (npnpoz[a pearupyrommux BEIIECTB, KOHLUCHTpalUsd BCEIICCTB,
JaBJICHUEC, TEMIIEpATYpa, KaTaIn3aTOP, MOBEPXHOCTh COIMPUKOCHOBCHUS PEATUPYIOIIUX BCI]_IGCTB) Ha CKOPOCTh XUMUYECKUX peaKuMﬁ;

Ha6J'IIOHaTL 1 OIUCBIBATH YPABHCHUS peaKuMﬁ MEXKIY BEIIECTBAMHU C IIOMOLIBIO €CTECTBEHHOI'O (pyCCKOI‘O nin pOHHOI‘O) SI3BIKA U
A3bIKa XUMHUH,

TIPOBOAUTH OIIBITHI, MOATBEPIKAAOMHNE XUMHYCCKUE CBOWCTBa aM(bOTepHLIX OKCHJOB M THUAPOKCHOOB; 3aBUCUMOCTH CKOPOCTH
XUMUYIECKON peakinuu OT Ppa3InIHBIX (baKTOpOB (npupona pearupyronimx BEIIECTB, KOHIECHTpanus BEIIECTB, MAAaBJICHUEC, TEMIIEpaTypa,
KaTajm3aTop, HOBEPXHOCTh CONPUKOCHOBEHHUS PEATrupyIONINX BCH.ICCTB)‘

MeTanpeaMeTHbIe pe3yJIbTAThI 00y4eHHsI
Yyamuiicst 10/1:KeH yMeTb:

OIPEAEIATh LENb Y4eOHOM JIEATEIBHOCTH C MOMOIIBIO YYHUTENsS U CAMOCTOATENIBHO, HCKaTh CPECTBA €€ OCYIIECTBIICHHS, padoTast 1o
IIaHy, CBEPATH CBOHM JCHUCTBHS C LENBIO U IPU HEOOXOMMMOCTH HCIPABIATH OMIMOKU C IIOMONIBIO YUHTENS U CAMOCTOSTENIHHO; COCTaBIATH
AHHOTAIIMIO TEKCTA;

€03/1aBaTh MOJIEIH C BBIICJICHUEM CYIICCTBEHHBIX XapaKTEPUCTUK 0OBEKTA U MPEJCTABICHUEM HX B IPOCTPAHCTBEHHO-Tpaduyeckoit
WJIN 3HAKOBO-CUMBOJIHNYECKOU (opme;

OIIpeNeATh BUbI KIacCH(HUKAINH (€CTECTBEHHYIO U HCKYCCTBEHHYIO);

OCYILECTBIIATh NPSIMOE AEAyKTHBHOE 10KA3aTEIbCTBO.

Tema 1. Metasuibl (14 yacoB)

Ionoxenne meranios B Ilepuoandeckoit cucreMe XxuMudeckux 1eMenToB JI. M. MengeneeBa. Meranandeckass KpUCTalIndecKas
peleTka M MeTalulndeckas XMMHUueckas cBsi3b. OOmue dusnueckne cBoiicTBa MeraiioB. CIUIaBbl, MX CBOMCTBA M 3HaYeHHE. XMMUUYECKHE
CBOMCTBa METAJUIOB KaK BOCCTAHOBHTENEH, a TakkKe B CBETE UX MOJIOKCHUS B IEKTPOXHMHYECKOM DIy HampshHKeHHH MeramnoB. Kopposms
METaJlIOB U CHOCOOBI 60pBOLI ¢ Heil. Mertamisl B mpupoze. O6mue criocoOb! HX MOTydeHHS.

O06masi XapaKTepucTHKA IIEJOYHBIX MeTamioB. Metauisl B mpupoje. O6mue crnocoObl ux monmydeHus. CTpoeHHE aTOMOB.
[Ilenounble MeTaIbl — NPOCTHIC BelleCTBA. BaxHeilIne COCAMHEHMS ILENOYHBIX METaUIOB — OKCHbI, TMIPOKCHIBI M CONH (XJIOPUIBL,
KapOOoHaTHI, CyJb(haThl, HUTPATHI), UX CBOMCTBA U MPHMEHEHHE B HAPOJIHOM Xo3stiicTBe. KanuitHbie ynoopeHus.

OO0mas xapakTepucTuka 3j1eMeHToB Ii1aBHoii moarpynnbl II rpymmsi. Ctpoenue atomos. lllenoyHo3eMenbHbIE METAIbl —
HPOCTHIC BEIIECTBA. BakHeHIMe COCANHEHHS IIEIIOYHO3EMEIBHBIX METAJUIOB — OKCHIBI, THAPOKCUJIBI M COIHM (XJIOPHU/IbI, KapOOHATHI, HUTPATHI,
cyabgartel, hochaTel), UX CBOKCTBA U MPUMEHEHHE B HAPOJHOM XO3SICTBE.

Amomunnii. CTpoeHne atoma, (pU3MYECKHe M XUMHYECKHE CBOIicTBa mpocTtoro BemiectBa. COEMHEHUS AMIOMUHHUS — OKCHI U
THAPOKCUJ, UX aM(OoTepHbIH XapakTep. Baxxneimue comu amomuHus. [IprMeHeHne aTIOMIHUS U €70 COSIUHCHHUI.

Keneso. CTpoeHue aToMa, (pM3HUECKHE H XMMHYECKHE CBOHCTBA MPOCTOro BemecTsa. [enernueckue paasl Fe’™ u Fe’”. Baxueiimme
COJIH JKeJie3a. 3HaYEeHHUE JKeJle3a M ero COeIMHEHHH 1JIs IPUPOIbl M HAPOJHOIO X035 cTBa.

JleMoHCTpanuu.

OO0pa3upbl WENOYHBIX U HIETOYHO3EMENIBHBIX METAJIIOB.
OO0pas3ibl CIUIAaBOB.

BsaumopaeiicTBue HaTpUs, TUTHUS U KAJIBIUS C BOJOH.
B3anmopeiicTBIE HATPHS U MarHHs ¢ KUCIOPOJIOM.
B3aumoeiicTBre METaJIOB ¢ HEMETaUIaMH.
IMomyuenne ruapoxcunos xenesa (1) u (11I).

JlaGopaTopHble ONBITHI.

12. BzauMojelicTBUE pacTBOPOB KUCIIOT U COJIEH ¢ MeTaIaMu.

13. O3HaKoMIIEHHE C PyJaMH jKeme3a.

14. OxpamuBaHye IIIAMEHH COSIMH IETOYHBIX METAILIOB.

15. B3auMozeiicTBuE KabLMs ¢ BOJOH.

16. INomyuenue ruApOKCHAA KAIBIUS U UCCICIOBAHHUE €r0 CBOHCTB.

17. INomyuenue rHAPOKCHUAA ATIOMUHUS U HCCICIOBAHUE €TO CBOICTB.
18. B3auMozeiicTBue jxerne3a ¢ CONTHON KMCIOTOM.

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

IIpeameTHbIie pe3yabTaThl 00yYeHHs
Yyamuiics 0/15KeH yMeTb:

HCTIOJIb30BaTh MPU XapaKTEPUCTUKE METAJUIOB U MX COCOUHCHUH TMOHATHS: «METAJUIBI, P aKTUBHOCTH METAJJIOBY, ILEIOYHBIC
METaJLIbI», «IIETOYHO3EMEIbHBIC METAILIBI», HCIIOIB30BATh UX MPH XapaKTEPUCTHUKE METAILIOB;

JIaBaTh XapaKTCPUCTHKY XHUMHYECKHX DJIEMEHTOB-META/UIOB (LIETOYHBIX METAJUIOB, MAarHUs, KaJbLWs, aJIOMHHHS, Kele3a) M0 UX
MoJoKeHUIo B [lepuoandeckoit cucteMe XuMuueckux »neMeHToB /1. M. MenneneeBa (XUMHUYECKH 3HAK, TOPSIKOBBI HOMEp, TIEPUO/, TPYIIIa,
MOJTpyIa, OTHOCUTENbHAS aTOMHAs Macca, CTPOCHUE aToMa (3apsil s/pa, YUCIO MPOTOHOB M HEWTPOHOB B s/Ipe, OOLIee YUCIIO 3JIEKTPOHOB,
pacnpezeNieHHe IEKTPOHOB IO NEKTPOHHBIM CJIOSIM), TIPOCTOE BEIIECTBO, (JOpMyJIa, HA3BAaHUE M TUII BBICIIETO OKCHA U THAPOKCHIA);

Ha3bIBaTh COCMHEHUS METAIIOB U COCTABIIATh MX (POPMYJIBI IO HA3BAHHIO;

XapaKTepU30BaTh CTPOCHHE, 00IIne HHU3UIECKUE M XUMHYECKUE CBOMCTBA MPOCTHIX BEIICCTB-METAIJIOB;

OOBSCHATh 3aBUCUMOCTH CBOWCTB (WJIM IPEICKa3bIBATh CBOICTBA) XUMUYECKUX OJJIEMEHTOB-METAUIOB (Paauyc, METaUIMYecKHe
CBOMCTBA 3JIEMEHTOB, OKHCIIHTEIbHO-BOCCTAHOBHTEIBHBIC CBOMCTBA 3JEMEHTOB) M 00pa3yeMbIX HMHU COEAMHEHHH (KHCIOTHO-OCHOBHBIC
CBOMCTBA BBICIINX OKCHJIOB ¥ THIPOKCHIOB, OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIC CBOWCTBA) OT MoOJjoXeHUs B [leprommueckoil cucreme
XuMHUYecKuX 3eMeHToB . 1. Menaeneesa;

OIKCHIBATH OOLINE XUMUYECKHE CBOMCTBA METAIOB € MIOMOLIBIO €CTECTBEHHOTO (PYCCKOTO HJIH POIHOIO) SI3bIKA U SI3bIKA XHUMHHU;

COCTABIISITh MOJICKYJIIPHBIC YPaBHEHHUS PEAKIMi, XapaKTEepU3YIOINX XUMHUYECKUE CBOMCTBA METAUIOB U UX COCTUHEHHH, a TaKKe
9NIEKTPOHHBIC YPAaBHEHHUS MPOLIECCOB OKUCICHUS-BOCCTAHOBICHHS; YPABHEHHUS DJIEKTPOIUTHICCKOH THCCOLMALMHI; MOJEKYIIIPHbIC, TOJIHBIC U
COKpAIl[CHHbIC HOHHBIC YPAaBHEHHS PEaKIUil C y9aCTHEM dJICKTPOIUTOB;

YCTaHABJIMBATh MPUYMHHO-CIICACTBEHHBIC CBS3U MEXIY CTPOCHUEM aToMa, XUMHYECKON CBA3BIO, THIIOM KPHCTALIMYECKOW PEIICTKH
METAJJIOB ¥ UX COSTUHEHHH, UX OOUMMH (PU3HIECKUMH M XUMHYECKUMU CBOHCTBAMH;

OINKCHIBATH XUMHUYECKHE CBOMCTBA INEIOYHBIX M IIEIOYHO3EMEIbHBIX METAJIOB, a TAKXKE aJFOMUHMS M Kejle3a M UX COCIMHEHUH C
TTOMOUIBIO €CTECTBEHHOT'O (PYCCKOTO MITH POAHOTO) SI3bIKA U SI3bIKA XUMHUU;

BBINIOJIHATD, HAOIIOAATh M OMUCHIBATH XUMUYECKUH SKCIICPUMEHT 10 PACIO3HABAHUIO BOKHEUIINX KATHOHOB META/UIOB, THAPOKCHI-



HWIOHOB;
9KCIEPUMEHTAIBHO MCCIIEI0BAaTh CBOMCTBA METAJUIOB U MX COEJMHEHUH, PelllaTh 3KCIEPUMEHTAIbHBIE 3a]JaUl 10 TeMe «MeTabl»;
OINKUCHIBATH XUMUUECKUI SKCIIEPUMEHT C MTOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MM POJHOTO) S3bIKA U S3bIKa XUMUH;

MIPOBOAUTD PACUETHI TI0 XUMUYECKUM (HOPMYJIaM M YPaBHEHUSIM PEaKIIUii, MPOTEKAIOIINX C YYaCTUEM METAJIOB M UX COCAMHECHUI.

MeTanpeaMeTHbIe pe3yJIbTaThl 00y4eHHsI
Yyamuiics 10/1:KeH yMeTb:

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

C MOMOIIBIO YYUTENIs OTOMPATh Ml PElIeHUs Y4eOHBIX 3a1a4 HEOOXOMMMBIC CIIOBApH, SHIMKIONCANH, CIIPABOYHUKH, 3JICKTPOHHbIE
JIMCKH;

COIOCTAaBIATE M OTOMpaTh HMH(OPMALUIO, MONYYCHHYIO H3 Pa3IMYHBIX HCTOYHHKOB (CIIOBapH, JHIMKIONCIHU, CIIPABOYHUKH,
3JIEKTPOHHBIE JUCKH, ceTh MHTepHeT);

HPEACTaBIIATh HHPOPMAIHIO B BHJIE TAONHIL, CXEM, OIIOPHOTO KOHCIIEKTa, B TOM 4YHclie ¢ npiuMeHenneM cpencts UKT;

0(OPMIIITH CBOM MBICIH B YCTHOH H IMHCHMEHHOH PEUM C YIETOM CBOUX yYEOHBIX U JKH3HCHHBIX PEUEBBIX CHTYAI[HH, B TOM YHCIE C
npumeHenueM cpencts UKT;

COCTABIISITh PELICH3UIO HA TEKCT; OCYIIECTBIATh 10Ka3aTeIbCTBO OT IPOTHBHOTO.

Tema 2. IIpakTukym 1. CBoiicTBa MeTAJIJIOB M HX COeIMHEHUH (24aca)

1. PemieHne skCriepuMEHTAIBHBIX 3314 Ha PAacIiO3HABaHHE U MOIy4eHUE COCAMHEHHI METAJUIOB.
IIpenMeTHBbIE pe3yIbTATHI 00yYeHHsT
Yuammiicst 10J17KeH yMeThb:

obpamarscst ¢ J1abopaTOpHBIM O0OPYIOBAHHEM W HArpPEBATEIbHBIMH MPUOOPAMH B COOTBETCTBHH C TIPABUIAMH TEXHHKH
0e30macHOCTH;

HaOJII0/1aTh 33 CBOMCTBAMU METAIUIOB M MX COCIMHEHHUIA U SBICHUSMH, IPOUCXOISAIMMU C HUMH;

OIICHIBATH XUMUYECKHUI DKCTIEPUMEHT C TIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MITH POIHOTO) SI3BIKA U S3BIKA XUMHU;

JIeTaTh BBIBOJIBI [0 PE3YIIHTATAM MPOBEICHHOTO YKCIIEPUMEHTA.

MeTanpeaMeTHbIe pe3yJIbTAThI 00y4eHHsI
Yuammiicst 10J17KeH yMeThb:
OIpEENATh, UCXOAs U3 yueOHOI 3a1aun, HEOOXOAMMOCTb MCIIONIb30BAHMS HAOIOICHUS HIIN SKCIIEPUMEHTA.

Tema 3. Hemerasinl (25 yacoB)

OO0masi XxapakTepucTHKa HeMeTaJ/uIoB: noioxenue B Ilepmonmyeckoil cucreme xumuueckux snemeHtoB JI. M. Menneneesa,
O0COOEHHOCTH CTPOEHHMsI aTOMOB, 3JEKTpooTpuuarensHocTh (D0) Kak Mepa «HeMeTaumyHocTH», pan 0. Kpucraaimyeckoe cTpoeHHe
HEMETAJIIOB — MPOCTHIX BellecTB. Aynorponus. dusndeckue cBoicTBa HeMeTamnoB. OTHOCUTENIBLHOCTD MOHATHI «METaJUD M «HEMETaILD.

Bonopoa. IMonoxenune Bomopoxa B Ilepuommueckoit cucteme xumudeckux snemeHToB JI. M. MenneneeBa. CTpoeHne atoma u
MoneKyibl. du3ndeckre U XUMUIECKHE CBOICTBA BOJOPOA, €T0 MONTyIeHNe H IPHIMEHEHHE.

Bona. Crpoenue Monekynsl. Bomopomnas xXumuueckass cBA3b. PusMyeckue CBOWCTBA BOABL. AHOMaluM CBOWCTB BOJBL
T'uppodunsusie u ruapodoOHBIe BemecTBa. XUMHUUYECKHE CBOiicTBa BoAbL. KpyroBopoT Bomsl B mpupone. BomooumcTka. Aspamus BOIBL
BrrroBsie GpunsTpel. MuHepanbHbIe BOABL. JUCTHIINPOBAHHAS BOJA, €€ IIOIyYCHHEe U IPUMEHEHHUE.

OO0masi xapakTepucTHKA rajoreHoB. CtpoeHue atoMmoB. IIpocThie BellecTBa M OCHOBHBIE COEIMHEHHs IaJIOT€HOB, HX CBOMCTBA.
Kpatkue cBenenus o xynope, 6pome, ¢rope u ioze. IlpuMeHenne raToreHoB U UX COSANHEHUH B HAPOTHOM XO3SHCTBE.

Cepa. CtpoeHue atoma, aJuIOTPOIHMS, CBOMCTBA M HpHMeHeHHe pomoOmueckoi cepsl. Oxcunsl cepsl (IV) m (VI), ux momyuenwue,
cBoiicTBa u npuMeHenne. CepHasi KUCIOTA U €€ COJIM, UX MPUMEHEHHE B HAPOJHOM Xo03diicTBe. [Ipon3BOICTBO CEpHOI KUCTIOTHI.

A3ot. CTpoeHHe aToMa B MOJIEKYJIbI, CBOHCTBA IPOCTOTO BelecTBA. AMMUAK, CTPOCHUE, CBOICTBA, MOTydeHre H npuMeHeHne. Comu
aMMOHHS, UX cBoiictBa u npuMmeHenue. Oxcunsl asora (II) u (IV). Asormas kucnora, ee cBoiicTBa M IpHMeHeHHe. HUTpaTsl W HUTPHTEL
npo06JieMa UX COJEepKAHHs B CEIbCKOXO3HCTBEHHOH NPOXYKIMH. A30THBIC Y00pEHHUS.

®ocdop. CtpoeHne aToma, aNIOTPONHs, CBOicTBa Oenoro u kpacHoro ¢ocdopa, ux npuMenenne. OCHOBHBIE COCIUHCHUS: OKCHI
¢docdopa (V) u oprodocdopnas kucnora, pocdatsr. PochopHble yroOpeHus.

Yraepoa. CtpoeHne atoma, aluioTponusi, cBolcTBa Momudukanmii, npumenenne. Okcuapl yraepona (II) m (IV), ux cBoiictBa u
npuMmeHeHue. KapOoHaTs!: KaIbIUT, COMa, MOTAI, UX 3HAYCHHE B IIPUPOJE U KHU3HH YETOBEKA.

Kpemunii. Ctpoenne aroma, KpHCTALIMYECKHN KpeMHHil, ero cBoiictBa u mpumMenenue. Okcun kpemuus (IV), ero mpuponmsie
pasHoBUAHOCTU. CHluKaThl. 3HaUeHUE COEIMHEHUH KPEMHUS B )KMBOHM U HEXUBOH npupoe. [ToHaTue 0 CHIMKAaTHOM NPOMBIIUIEHHOCTH.

JlemoHcTpanum.

OG6pa3Iibl raJOreHOB — HPOCTHIX BEIICCTB.

B3anMopeiicTBHE TaIOTCHOB ¢ HATPUEM, C ATFOMHHHEM.

BeITecHeHue XJ0poM OpoMa MM 01a U3 PacTBOPOB UX COJIEH.

B3aumopeiicTBUE cephl ¢ METa/LIaMH, BOJOPOAOM U KHUCIOPOIOM.

B3aumoneiicTBre KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTHI ¢ MEZIBIO.

INornomenue yrieM pacTBOPCHHBIX BEIIECTB MIIH Ta30B.

BoccranoBnenue Meii U3 €€ OKCHAA yIIeM.

O06pa3ubl IPUPOIHBIX COSTUHEHHHI XII0pa, cephl, pocopa, yriiepoaa, KpeMHHS.

O06pa3mbl BaXXHEHIHIX A1 HAPOAHOTO XO3HCTBA Cyab(}aToB, HUTPATOB, KapOOHATOB, (ochaTos.
OO6pa3iibl cTeKIIa, KEPAMUKH, LIEMEHTA.

JlaGopaTopHble ONBITHI.

20. [Tonyyenue u pacro3HaBaHUE BOAOPO/A.

21. UccrnenoBanue MOBEPXHOCTHOIO HATSDKCHHS BOJBIL.

22. PacTBOpeHUE IepMaHraHaTa Kajiusl WM MEIHOTO KyIIopoca B BOJE.
23. I'mapararnus 06e3BoxeHHOro cynbdara meau (1I).

24. V3roToBIICHHE THIICOBOTO OTIIEYATKA.

25. O3HaKOMIICHHE C KOJUIEKIUEH OBITOBBIX (QHIBTPOB.

26. O3HaKOMJICHHE C COCTABOM MUHEPAJIBbHOM BOJIBI.

27. KauecTBeHHas peaklys Ha raJloreéHHu/-uOHBbI.

28. [TonyuyeHue U pacno3HaBaHUE KHCIOPOA.



29. 'openue cepsl Ha BO3AyXe U B KUCIOPOJIE.

30. CoiicTBa pa30aBIeHHON CEPHOMN KUCIIOTHI.

31. MzydeHne CBOMCTB aMMuUaKa.

32. Pacnio3naBaHue comueil aMMOHUSL.

33. CpoiicTBa pa30aBIeHHON a30THOM KHUCIJIOTHI.

34. B3aumoeiicTBHe KOHIIEHTPHPOBAHHOH a30THOI KUCIIOTHI C MEJBIO.
3S. I'openne docdopa Ha BO3IyXe U B KHCIOPOTE.

36. PacniosnaBanue ocaros.

37. I'openue yriis B KHCIOPOE.

38. [Tomy4yeHne yroabHOH KUCIOTHI M U3y9YEHUE €€ CBOMCTB.
39. Ilepexon kapOOHATOB B TUIPOKapOOHATEL.

40. PaznoxeHne rupokapOoHaTa HaTpHSL.

41. ITomy4yeHne KpeMHEBOU KHCIOTHI H H3y4CHHE €€ CBOUCTB.

IIpenMeTHBbIe pe3yIbTaTHI 00y4eHHsT
Yyammiicst 10J17KeH yMeThb:

HCTIONB30BaTh IPU XAapPAKTCPUCTHKE METAUIOB M HMX COCOUHCHHH IOHATUS: «HEMETAUIbI», «TaJOrCHbI», «AJUIOTPOIHBIC
BHJOM3MEHCHHSI», <OKECTKOCTB BOJIBI», «BPEMEHHAs! )KECTKOCTD BOJBI», «IIOCTOSHHAS )KECTKOCTh BOJIB», «OOLIAsl )KECTKOCTH BOJBIY;

JTaBaTh XapaKTEPUCTHKY XHMMHYECKHX JJIEMEHTOB-HEMETAUIOB (BOJOPO/A, TaJlOreHOB, KUCIOPOaa, cephl, a3ota, (ocdopa, yriaepona,
KpPEMHHMs) MO UX MOJI0KEHUIo B [lepuoanyeckoit cucreMe xumudeckux emeHTos J[. M. MenaeneeBa (XMMHUUYECKUI 3HAK, TTOPSIKOBBIA HOMED,
TIepUO, TPYIIA, MOATPYIIIa, OTHOCUTENIbHAS aTOMHAs Macca, CTPOSHUE aToMa (3apsia A/Apa, YUCIIO0 MPOTOHOB U HEHTPOHOB B spe, 00Iee YUCIIO
9NIEKTPOHOB, PACMpENeICHUE DJICKTPOHOB MO DJICKTPOHHBIM CIOSIM), MPOCTOE BEIIECTBO, (hOpMyda, HA3BaHHE M THUI BBICHIEr0 OKCHIA U
THApOKcua, GopMyria U XapakTep JETy4ero BOAOPOIHOIO COSIHMHEHHS);

Ha3bIBaTh COCMHECHUS HEMETAIJIOB U COCTABIISATh UX (JOPMYJIBI 11O HA3BAHHUIO;

XapaKTepH30BaTh CTPOCHHUE, O0LIHe HH3NUECKIE 1 XUMHYECKHE CBOMCTBA MPOCTHIX BEIECTB-HEMETAILIOB,;

OOBSCHSITH 3aBHCUMOCTb CBOMCTB (MUIM MpPENCKA3bIBaTh CBOICTBA) XUMHUUYECKHX JJIEMEHTOB-HEMETA/UIOB (Pajlyc, HEeMETaJUTHIECKHE
CBOMCTBA 3JIEMEHTOB, OKHCIIHTEIbHO-BOCCTAHOBHTEIBHBIC CBOMCTBA 3JEMEHTOB) M 00pa3yeMbIX HMH COEAMHEHHH (KHCIOTHO-OCHOBHBIC
CBOICTBA BBICIIMX OKCHIOB ¥ THAPOKCHIOB, JIETYYHX BOJOPOAHBIX COSIUHEHHH, OKUCIUTEILHO-BOCCTAHOBUTEIILHBIC CBOMCTBA) OT MOJIOXKCHUS B
Tlepuoanueckoit cucreMe XuMHUeckux aemenToB [l. V. Menneneesa;

OIKUCHIBATH OOIINE XUMHYECKUE CBOMCTBA HEMETAILIOB € TIOMOLIBIO €CTECTBEHHOT'O (PYCCKOT0 MIIM POIHOTO) SI3bIKA U SI3bIKA XUMHUU;

COCTaBILSITh MOJICKYJISIPHBIC YPABHECHHS PEaKLHii, XapaKTePU3YIOLINX XUMHYCCKUE CBONCTBA HEMETAUIOB M X COCAMHEHUI, a TaKKe
9NIEKTPOHHBIE YPAaBHEHHUS MPOLIECCOB OKHCICHUS-BOCCTAHOBICHHS; YPABHEHHUS 3JIEKTPOIUTHYCCKOH THCCOLUALMHI; MOJEKYISPHbIC, TOJIHBIC
COKpAIICHHbIC HOHHBIC YPABHEHHUS PEAKLH C y4aCTHEM JJICKTPOJIUTOB;

yCTaHABIUBATh MPUYHHHO-CICACTBEHHBIC CBA3H MEXIY CTPOCHHEM aToMa, XUMHUYECKON CBSI3bIO, TUIIOM KPUCTAJUTMYECKOH PEIICTKU
HEMETAJUIOB U UX COSIUHECHHH, UX OOLIMMH (pU3MICCKUMH U XMMUYECKUMHU CBOHCTBAMU;

ONKUCHIBATE XMMHYECKUE CBOICTBA BOAOPOZA, TajlO€HOB, KUCIOPOJa, cepbl, a3ora, ¢ocdopa, rpadura, anmasa, KPEeMHUS U UX
COCJIMHEHHI C MTOMOIIBIO €CTECTBEHHOT'O (PYCCKOTO HJIH POIHOTO) SI3bIKA M SI3bIKA XUMUH;

OIUCBIBATH CIIOCOOBI YCTPAHEHUSI )KECTKOCTH BOJIBI U BBIIOJIHSATH COOTBETCTBYIOLIMIT UM XHMHYECKHIT IKCIICPUMEHT;

BBINOJHATh, HAONMIONATh M OIMKMCHIBaTh XUMHYECKHH DKCIEPHUMEHT 110 PACIO3HABAHHWIO HOHOB BOJOpOJA M aMMOHHS, Cylbdar-,
KapOoHaT-, CHIIMKAT-, Gpocdat-, XJI0pHa-, OpPOMHI-, HOAUI-HOHOB;

IKCIIEPUMEHTANILHO HCCIIEIOBATh CBOMCTBA METAIUIOB M UX COSIMHEHHH, PeLIaTh SKCIIEPHUMEHTANIbHBIC 3a/1aun 110 TeMe «Hemerambiy;

OINKUCHIBATH XUMUUECKUI SKCIIEPUMEHT C MTOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MM POJHOTO) S3bIKA U S3bIKa XUMUH;

MIPOBOJUTE PACUETHI M0 XUMHIECKHM (hOpMyJIaM U ypaBHEHHAM PEaKIMil, MPOTEKAIONINX C YYaCTHEM HEMETAJUIOB M UX COCANHCHUI.

MeTanpeaMeTHbIe pe3yJIbTaThl 00y4eHHsI
Yyamuiicst 10/1:KeH yMeTb:

OpraHU30BLIBATH y4eOHOE B3aHMOJICHCTBHE B TPYIIIe (pacIpeensiTh POIIH, JOrOBapHBaThCS APYT C APYTOM H T. [1.);

IpeIBHACTH (IPOTHO3HPOBATH) IOCIEICTBHS KOJUICKTHBHBIX PEIICHUIH;

HOHMMATh NPUYNHBI CBOETO HEYCIEXa U HAXOAUTH CIIOCOOBI BBIXO/IA U3 3TON CUTYalUH;

B JIMAJIOTE C YYHUTENEM YYUTHCS BHIPAOATHIBATH KPUTEPHHU OICHKH U OIPEAEIATH CTCNICHb YCICIIHOCTH BBINONTHEHHS CBOEH pabOTh U
paboThl BCeX, UCXO U3 UMEIOIINXCS KPUTEPHEB, COBEPIICHCTBOBATH KPUTEPUH OILECHKH M IIOIb30BATHCS UMHU B XOZE OLICHKU M CaMOOLICHKI;
OTCTauBaTh CBOIO TOYKY 3PCHUS, apIyMEHTUPYs €¢; TOATBEPKAaTh apryMEHThI (haKTaMH; KPUTUYHO OTHOCHTBCS K CBOEMY MHEHHIO;

CITyIIaTh JPYTHUX, IBITATHCS IPHHAMATH APYTYIO TOUKY 3pEHHS, OBITh TOTOBBIM H3MEHHTH CBOIO TOUKY 3PEHHS;

COCTaBILATh pedpepar 1o OIpeAeIeHHOH (hopMe; OCYIECTBIATh KOCBEHHOE Pa3ieIUTeNbHOE JOKa3aTeIbCTBO.

Tema 4. IIpakTukyMm 2. CBolicTBa coelMHeHHIT HeMeTAJLI0B (3 Yaca)

1. PemieHne skcriepuMEHTAIBHBIX 331a4 1o TeMe «Iloarpymma rajoreHoB».
2. Pemenne dKkcriepuMeHTaNbHBIX 3a1a4 1o TeMe «[loarpymnmna kucmopomgay.
3. INony4enue, coOrpaHue U pacro3HaBaHHUE ra3os.

IIpenMeTHBbIe pe3yIbTaTHI 00yYeHHsT
Yyamuiics 10/1:KeH yMeTb:

obpamarscst ¢ J1abopaToOpHBIM O0OPYIOBAHHEM W HArpPEBATEIbHBIMH MPUOOPAMH B COOTBETCTBHH C TPABUIAMH TEXHHKH
0e30macHOCTH;

Ha0JII0/1aTh 338 CBOMCTBAMU HEMETAIUIOB M MX COCIMHEHHUHN U ABJICHUSIMH, IIPOUCXOAALIMMY C HUMH;

OIICHIBATH XUMUYECKHUI DKCTIEPUMEHT C TIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MITH POIHOTO) SI3BIKA U S3BIKA XUMHUU;

JIeTaTh BBIBOJBI [0 PE3YIIHTATAM MIPOBEICHHOTO YKCIIEPUMEHTA.

MeTanpeaMeTHbIe pe3yJIbTaThl 00y4eHHsI
Yyamuiicst 10/1:KeH yMeThb:
OIpEeeNATh, UCXOAA U3 yueOHOI 3a1aun, HEOOXOAMMOCTb MCIIONIb30BAHMS HAOIOICHUS MM SKCIIEPUMEHTA.

Tema 5. O000LIeHHe 3HAHUIN N0 XMMHU 32 KYpPC OCHOBHOI IIKOJIbI. [IoAroToBKa K rocyapcTBeHHOW HTOrOBOH aTTeCcTALUU
('HA) (104acos)

Ieproanueckuii 3akoH u Ilepronuueckas cuctema xumuyeckux viemeHtoB JI. M. MenpeneeBa. dusnueckuii cMbICI MOPSAAKOBOTO
HOMepa 3JIeMEHTa, HOMEPOB MEPHO/a U TPYNIbl. 3aKOHOMEPHOCTH U3MEHCHHSI CBOMCTB AJICMEHTOB M MX COCAMHCHUI B MEPHONAX W TPyIIax B
CBETE MPEACTABICHHI O CTPOCHUH aTOMOB 3JIeMeHTOB. 3HaueHue [lepnoanyueckoro 3akoHa.

Buibl XUMHYECKUX CBSI3€i U THITBI KPUCTAJUIMIECKUX PEIIETOK. B3aMMOCBS3b CTPOCHHS U CBOMCTB BEIIECTB.



Krnaccuduxarms XUMHYECKHX PEaKNUi [0 Pa3IHYHBIM IIPH3HAKaM (YUCIO M COCTaB PEardpylioluxX H oO0pa3yloIUXcs BEHIECTB;
HalM4ue TpaHWIbl pasnena das; TerioBod 3¢pdekT; M3MEHEHHE CTENeHel OKHCICHHS aTOMOB; HCHOJb30BAHME KaTalM3aTOpa; HalpaBJCHHE
nporekanns). CKOPOCTh XHUMHYECKHX peakiuil U (akTopsl, BiImsiomme Ha Hee. OOpaTHMOCTh XHMHUYECKHX PEAaKIUl U CIIOCOOBI CMEIICHUS
XHMHYECKOTO PaBHOBECHSI.

ITpocTslie U cnoxHbIE BelecTBa. MeTaisl 1 HeMeTalulbl. I 'eHeTnuecKue ps/ibl MeTajlla, HEeMeTalla i IepexoaAHoro Metamia. OKCHIbI
¥ THAPOKCHABI (OCHOBAHUS, KUCIIOTEL, aM(pOTepHbIe THAPOKCHUIBI), coll. MX cocTaB, knaccudukanms U oOIue XUMUIECKUEe CBOHCTBA B CBETE
TEOPHU MIEKTPOIUTUICCKON JUCCOHAIINH.

JINYHOCTHBIE Pe3yIbTATHI 00yeHHsI

Yuamuiicst 101KeH:
3HATH U MOHUMATh:

OCHOBHBIC MCTOPHYECKHE COOBITHS, CBA3aHHBIC C PAa3BUTUEM XMMHHM M OOILIECTBA; JOCTHXKEHHSA B OOJIACTH XMMHM M KyJIbTYPHBIC
TpaJunuH (B YaCTHOCTH, HayYHbIE TPAJHUIIN) CBOCH CTPaHBI;

00IIEMHPOBEIE JOCTIKEHNUS B 00JIACTH XHMHHY;

OCHOBHBIC TIPUHIIUIIBI U PAaBHJIA OTHOLICHUS K IPUPOJIE;

OCHOBBI 3/I0POBOrO 00pa3a JKU3HH H 3J0pOBhECOEpPEraloIyxX TEXHOJNOTHH; NpaBUIa IOBEJCHHS B UPE3BBIYAIHBIX CHTYAIHAX,
CBSI3aHHBIX C BO3/ICHCTBHEM Pa3IMYHBIX BEIIECTB;

OCHOBHBIC NpaBa M OOA3aHHOCTH TpaKIaHWHA (B TOM YHCIE YYAILErocs), CBA3aHHBIC C JIMYHOCTHBIM, MPO(ECCHOHAIBHBIM U
JKM3HEHHBIM CaMOOIPEIENICHUEM;

COIMAIBHYIO 3HAYUMOCTD U COJIeprKaHHe MPOeCcCHii, CBI3aHHBIX C XUMHUEIT;

UCHBITHIBATh: YYBCTBO FOPJIOCTH 32 POCCHHCKYIO XHMHYECKYIO HAYKy H YBa)KCHHE K HCTOPHH €€ Pa3BUTHS;

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

yBaXXEHHE K OKPYXAIOIIMM (YYaIlllMCs, YUUTENIAM, POJUTENSIM U JIp.) — YMETh CIIYIIaTh M CIbIIATh MapTHEpa, NPU3HABATh MPABO
Ka)XJI0T0 Ha COOCTBEHHOE MHEHHE, IIPUHUMATh PEHICHUS C yIeTOM MIO3UIUH BCEX YUaCTHHKOB;

YyBCTBO HPEKPACHOTO M ICTETUYECKMX UyBCTB Ha OCHOBE 3HAKOMCTBA C MHPOM BECIIECTB M MX IPEBPAIICHHI; CaMOyBaXKCHHE U
9MOLMOHAIIBHO-TIONIOXKHUTENBHOE OTHOIIICHHUE K cele;

[IPU3HABATh: IIEHHOCTb 3M0POBBS (CBOETO M JPYTHX JIOAEH); HEOOXOMHMMOCTh CaMOBBIPaXKCHHS, CAMOPCANTU3AHU, COLHUAIHLHOIO
HpHU3HAHUS;

0CO3HABATh: T'OTOBHOCTH (MM HETOTOBHOCTB) K CAMOCTOSITEIBHBIM IOCTYIIKAM U JCHCTBHAM, OTBETCTBEHHOCTb 33 MX PE3yJIbTaThl;
TOTOBHOCTH (HJIX HETOTOBHOCTH) OTKPBITO BBIPAXKaTh U OTCTAUBATH CBOIO IMO3UIUIO U KPUTHYHO OTHOCHTHCSI K CBOUM ITOCTYIIKaM;

HPOSIBIIATH: SKOJIOTUUYECKOE CO3HAHUE; 0OPOKENATENBHOCTD, JOBEPHE U BHUMATEIFHOCTD K JIFOJSM, TOTOBHOCTb K COTPYJHUYECTBY H
npyx0e, OKa3aHUIO MOMOLIH TeM, KTO B HEeil HyXaaeTcs; 0000LICHHBII, YCTONYMBEINA M N30MpaTeIbHbIN T03HABATENIbHBII HHTEPEC, HHULIMATHBY
¥ JI0003HATEIPHOCT B M3YYCHHM MHPA BEIIECTB U PEAKIHUH; [eIeyCTPEeMICHHOCTh M HACTOIYHMBOCTH B JOCTIDKCHHHU Iieleil, TOTOBHOCTh K
HPCOIONCHHUIO TPYAHOCTEH; YOEKIECHHOCTh B BO3MOKHOCTH IO3HAHHS IPUPOJIBI, HEOOXOIMMOCTH Pa3syMHOTO HCIIOJNB30BAHUS JOCTHKCHUI
HAyKH ¥ TEXHOJIOTHIT TSl pa3BUTHs OOLIECTBA;

yMeTh:

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

BBIINIOJIHATE KOPPUTHUPYIOIIYIO CAMOOLICHKY, 3aKJIFOYAIOLIYIOCS B KOHTPOJIC 32 MPOLECCOM U3YUCHUA XUMUU U BHECCHUN HEOOXOIUMBIX
KOPPEKTUBOB, COOTBETCTBYIOIIUX dTAallaM A crocobam H3yYCHUA KypCa XUMUH,

BBIINIOJIHATE PETPOCIEKTUBHYIO CAMOOILICHKY, 3aKJIIOYAIOLIYIOCSI B OLICHKE IPOLECCa U pe3yibTaTa U3Yy4€HHUA Kypca XUMHUH OCHOBHOI#1
IIKOJIBbI, TOABEACHUU UTOI'OB HA OCHOBE COOTHECCHU nesneit u PE3YIBTATOB;

CTPOUTH IKU3BHCHHBIC U HpOCl)CCCPIOHaJILHBIC IUTAaHBI C YYE€TOM KOHKPETHBIX COUHAIBHO-UCTOPUYCCKUX, MOJATHYCCKUX U
SKOHOMHUYECKUX yCJ'IOBI/If/'I;

0CO3HaBaTh COOCTBEHHBIC IIECHHOCTH U COOTBETCTBUE UX NPUHUMACMBIM B JKU3HU PCHICHUAM; BECTH AUAJIOI HA OCHOBE PaBHOIIPABHBIX
OTHOIICHUI ¥ B3aUMHOTO YBAXKCHUA, BBIACIATH HpaBCTBCHHLIfI ACIICKT IMOBEACHUA U COOTHOCUTH ITOCTYIIKHA (CBOI/I " Ipyrux JIIO,E[Cﬁ) ¥ COOBITHS C
NPUHATBIMUA STUYECKUMH HOPMaMH;

B Ipeaenax CBOUX BO3MOXHOCTEH HpOTHBOI[eﬁCTBOBaTB JIEHCTBUSAM | BIUAHUAM, NPEACTABIAIOLIMM YIrpo3y XKU3HU, 3J0POBbBIO U
0€30MaCHOCTH JIMYHOCTH M OOIIIECTBA.

3. TEMATHYECKOE IINTAHUPOBAHUE C YKASAHUEM KOJIHYECTBA YACOB,
OTBOJMMBbIX HA OCBOEHUE KAXKJ1IOM TEMbI

8 kaacc:

YuedHO-TeMaTHYECKHTi TJIaH

Ne B T. 4. KOHTPOJIbHBIE MEPOIPHATUSL
Ee(:)n;};lﬂ 2(})} HasBaHue TeMbL: KOJ;I{I;I“;gZTBO (KOI;I:I]:’)()J'ILHLIG, Haf[(::)aTOpHLIe, 1;pal<mqecxne paboTEL, 3a4eTHI U Jp.)
H3Y9CHUS

Beeaenune 8 2
Tema 1: ATOMBI XHMHYECKHX 3/JIEMEHTOB 12 1
Tema 2: IIpocTthie BemecTBa 9 1
Tema 3: CoelMHEHUS] XHMHYECKHX 3J1eMEHTOB 18 1 3
Tema 4: M3meHeHus1, NpoucXoAsiue ¢ BelecTBaMH 16 1 1
Tema 5: PacrBopenue. PactBopel. CBoiicTBa 28 1 5
PAcTBOPOB 1eKTPOJIHTOB
Tema 6: O0o01menne 3HaHUIT 10 XHMHH 32 Kypc 8 7 1
KJIacca
[Tema 7. YuedHble IKCKYpCUHT 4 4
Hroro: 102 6 11 4




IepeveHb KOHTPOJBHBIX MEPONPHATHIA:
KoHTposibHbIE padoThI:

KontponbHas padota Ne 1 1o TeMe: « ATOMBI XUMHYECKHX 3J1€MEHTOB)
Kontponbras pabora Ne2 o teme «IIpocThie BemecTBa»

KonTtponbHas pabora Ne 3 o Teme «CoeHHeHHs] XMMHYECKHX 3JIeMEHTOB)
KontponbHas pabota Ne 4 o Teme «3MeHeHHs1, IPOUCXOSIINE ¢ BelleCTBAMM)
KountponbHas pabota Ne 5 1o Teme: «CBoiicTBa pacTBOPOB 3J1eKTPOJIHTOB)»
KonrponbHas pabota Ne 6. UTorosasi KOHTpoibHasi padoTa

IIpakTnyeckue padoThI:

Ipaxtiueckas pabora Ne 1. Ilpasuma Th mpu pabore B xummdueckoM kabuHere. IIpumemsl oOpamenus ¢ J1abOpaTOPHBIM
000py0BaHNEM U HarpeBaTelbHBIMU IPHOOPAMH.

IIpaxTuueckas padora Ne 2. HabmroneHus 3a H3MEHEHHSIMHU, IPOHCXOASAIINMHE C TOPSIIEH CBEUOH, H X OIHCAHHE.
IpaxTuueckas padora Ne 3. AHaIIN3 HOYBBI U BOABI (JJOMAIIHUH SKCIIEPHMEHT).

IIpaxTuueckas padora Ne 4. OuncTKa MOBapeHHON COIH

IIpakTnueckas pa6ora Ne S. IIpurorosieHne pacTBopa caxapa U ONpe/ieleHue MacCOBOH J0JIM €ro B pacTBOpE.
IIpaktrueckas pabora Ne 6. IIpr3Haku XUMHYECKUX PEAKLUH.

IIpaktrueckas pabota Ne 7.1MoHHbIe peakiuu

IpaxTuueckas padota Ne 8.Ycl0BHS TeUeHHSI XUMHIECKUX PEAKIUH MEKTy PACTBOPAMH 3IEKTPOIUTOB 10 KOHIA
Ipaxtuueckas padora Ne 9. CBoiicTBa KHCIIOT, OCHOBAHHIA, OKCH/IOB H COJCH.

IIpaxtuueckas padota Ne 10. Pemenue skcriepIMeHTaIBHBIX 3a1a4.

9 kaacce:

YueOHo-TeMaTHYeCKHUIi IJIaH

B T. 4. KOHTPOJIbHbIE MEPOIPUATUSL
Ne (KOHTPOJIBHBIE, TA0OPATOPHBIE, IPAKTUYECKHE PAOOTHI, 3a4EThI
TEMBI 110 Konunuectso ¥ J1p.)
HasBanue TembI:
TOPSIIKY 4acoB
H3YYCHUS KP pr
IloBTOpPEeHHE OCHOBHBIX BOIIPOCOB Kypca8 10
KJIacca M BBeJeHue B Kypc 9 ki1acca
Tema 1: MeTaJuibl 14 1
Tema 2: Xumunyeckuii npaktukym Nel: CpoiicTBa 2 2
METAJJIOB ¥ MX COEIMHEHMUIA.
Tema 3: HemeTayuibl 25 1
Tema 4: Mpakxruxym Ne 2. CBoiicTBa HEMeTALIOB U 3 3
HX COeTMHEeHUTH
Tema 5: O0o01menne 3HAHUIT 10 XHMHH 32 KypC
OCHOBHOI1 IKOJIbI [IoATOTOBKA K 14 1
T'OCYyRapPCTBEHHOM MTOIT'OBOM
arTecrauun (T'MA)
Hroro: 68 3 5

IlepeyeHb KOHTPOJIbLHBIX MEPONIPHATHIA:

KoHTpo/bHbIe padoThI:

Kontponbnast pabora Ne 1 no teme «MeTaabn
KonTponbnas pabota Ne 2 o teme «HemeTanabn

KonTpombnast pabotaNe3. UTorosast KoHTponbHast paboTa

IIpakTnyeckue padoThI:

Ipaxtuueckas pabora Ne 1. Pemenne sxcrieprMeHTaIbHBIX 331ad Ha PAaCIO3HABAHHE U MOTYyIEHUE BEIIECTB.
IIpaxTuueckas pabora Ne 2. Pemenne skcrieprMeHTaIbHBIX 331ad Ha PacIO3HABAHHE U MOTyICHUE BEIIECTB.
IIpaktrueckas pabora Ne 3. Perienne skcriepuMeHTaIbHBIX 3a/1a4 110 TeMe «[loarpymnmna rajgoreHoB».
IIpaktrueckas pabora Ne 4. Pemienue skcriepuMeHTaIbHBIX 33/1a4 110 TeMe «Iloarpymnmna Kuciopoaay.

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



