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MBOY «CYCAHUHCKASA CPEJHASA OBIIEOBPA30OBATEJ/IBHAS IIKOJIA»

[TpuioskeHrne K OCHOBHOUM 00I1Ie00pa3oBaTeIbHON IporpaMmme
OCHOBHOT0 00111eT0 00pa3oBaHus, yTBEPKICHHON
npukazom Ne 102 ot «01» wmrons 20 17 r.

Pabouas nporpamma
10 Y4eOHOMY IIPEIMETY
KXUMUSI»

s 8-9 Ki1accoB

(6a30BBIi YPOBEHB)

Pabouas nmporpaMma cocTaBlieHa Ha OCHOBE:
1. denepanbHOro rocynapcTBEHHOIO 00pa30BATENBHOIO CTaHJApTa OCHOBHOI'O OOIEro oOpa3oBaHUs IO

XUMHUH.
2. IlpumepHoii mporpaMMbl OCHOBHOTO 00111er0 00pa30BaHusl. XUMHUSL.

3. Xumusga. ®I'OC mnporpamMmbl anas OCHOBHOW mikosbl. 8-9 kmaccel. KomekTHB aBTOpOB  MOJ

pykoBojactBoM O.C. I'abpuenss.

Paspaborunku nporpammsl: JIbicukoBa Ceeritana Bukroposna, XBan FOpwuit ['puropseBuy
(®.1N.0. yuurens)

YUuUTECIA XUMUU



CrtpykTypa padoyeii mporpaMMbl 10 XMMUM:

1. Ilnanupyemsble pe3ysbTaThl OCBOEHUS yU€OHOr0 MpeaMETa
2. ConeprkaHue yueOHOTO IpeMeTa
3. TemaTnueckoe ruIaHupoBaHKUE (KOJTMYECTBO YaCOB, OTBOAMMBIX HA OCBOCHUE KaXKJON TEMBbI)

1. INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O IIPEJMETA (XUMMUS)

(JIMYHOCTHBLIE, METATIPEAMETHBIE U TIPEJJMETHBIE PE3YJIbTAThHI
OCBOEHUA COAEPXKAHNWSA YYEBHOT'O ITPEIMETA (XM )
JIN4YHOCTHBIE pe3y/IbTaThI:

o OCO3HaBaTh E€IUHCTBO M IEJIIOCTHOCTh OKPYKAIOIIEr0 MHPA, BOSMOKHOCTH ~ €T0
MO3HABAEMOCTH M OOBSICHUMOCTH Ha OCHOBE JOCTHKCHHH HAyKU;

. MIOCTETNICHHO BBICTPANBATh COOCTBEHHOE LIEIIOCTHOE MUPOBO33PEHUE: OCO3HABATH MOTPEOHOCTH U
TOTOBHOCTB K CAMOOOPa30BaHHUIO, B TOM YHCJIE U B paMKaX CaMOCTOSITEIbHOU JI€ITeIbHOCTH BHE IITKOJIBL;

o OLICHUBATD KMU3HEHHBIE CUTYAIlUU C TOUKHU 3pEHUs 6€30MacHOro o0pas3a >KU3HHU U COXPAHEHUS 3/I0POBBS;
o OLICHHUBATh HKOJIOTMUECKUN PUCK B3aMMOOTHOILICHUH YeI0BeKa U MPUPO/IbI;

o (hopMHUPOBATH SKOJIOTHYECKOE MBIIIIEHUE: YMEHHUE OLIEHUBATH CBOIO ACSITEILHOCTD U TOCTYIKU APYTUX
JIOJICH ¢ TOUKU 3pEHUsI COXPAHEHUs OKPY)KAIOILEeH Cpellbl - TapaHTa KU3HU U OJIaronoiyuus JroAei Ha 3emIe.
. (hopMHPOBATH OTBETCTBEHHOE OTHOIIICHUE K YISHHUIO, TOTOBHOCTH M CITOCOOHOCTH, O0yYaIOIINXCs K

CaMOPa3BUTHIO U CaMOOOPA30BaHUIO HA OCHOBE MOTUBALIMM K O0YYEHUIO U [TO3HAHUIO, OCO3HAHHOMY BBIOODPY U
MOCTPOCHHIO JAIbHEHIIIEH WHANBHUYyaTbHON TPAaeKTOpUHU 00pa3oBaHus Ha 0a3e OPHEHTUPOBKU B MHUPE
npodeccuit 1 MpohecCUOHATBHBIX MPEINOYTEHUH C yYETOM YCTOMYMBBIX TO3HABATEIbHBIX HHTEPECOB;

. (hOpMHPOBAHHUIO LIEIIOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH U OOILECTBEHHOW MPAKTHKE, YUUTHIBAIOLIETO COLUATBHOE, KYJIbTYPHOE, 3bIKOBOE, TyXOBHOE
MHOrooOpa3uie COBpEMEHHOTO MUPa;

L (1)0pMI/IpOBaHI/II-O TOTOBHOCTHU M CIIOCOOHOCTH BECTH Auajor ¢ ApyruMu JrOAbMU U JOCTUTaTh B HEM
B3aMMOIIOHUMAaHU,
L4 KOMMYHHKaTHBHOﬁ KOMIICTCHTHOCTHU B O6H.[CHI/II/I U COTPYAHHNYICCTBE CO CBEPCTHUKAMU, CTAPIINMU U

MITQJIIIIMHE B TIpoiiecce o0pa3zoBaTeNbHOM, 00IECTBEHHO MOJIE3HOH, Y4eOHO-HCCIeI0BaTENbCKOM, TBOPUECKOM
Y JPYTUX BHJIOB JIESITEIBHOCTH;

° OCHOBAaM 3KOJIOTUYECKOU KYJIbTYpPbl HA OCHOBE IIPU3HAHUS LICHHOCTH KU3HHU BO BCEX €€ MPOSBICHUAX U
HEOOXOJMMOCTH OTBETCTBEHHOT0, OEPEKHOTO OTHOILIEHUS K OKPYKaIOIIeH cpefe.

MeranpeamerHnsie pe3yabrarel: Peryasrusubie YY /I

. CaMOCTOSITENIbHO OOHApYKUBATh U (POPMYJIMPOBATH YU€OHYIO POOIEMY, ONPEAEIATH 1IeNlb yueOHOI
JeSITEIbHOCTH;

. BBIJIBUT'aTh BEPCUU PEILIEHUS MPOOIEMBI, 0CO3HABATh KOHEUHBIN pe3ynabTar, BRIOMpPATh U3
IPEIOKEHHBIX M UCKATh CAMOCTOSITENIBHO CPEACTBA JOCTUKEHUS 1IETIH;

. COCTaBJIATh (MHAUBUIYaIbHO WM B FPYIIIE) IUIAH PEIIEHUs TPOOIEMBI,

. paboTas 1o TUIaHy, CBepsATh CBOM JIEHCTBHS C IIEIIBIO U, TPU HEOOXOIMMOCTH, UCIIPABIIATH OIINOKH
CaMOCTOSITENIBHO;

. B JIMAJIOTE C YYUTEJIEM COBEPIIEHCTBOBATH CAMOCTOSITENIbHO BBIpAaOOTaHHBIE KPUTEPUU OLIEHKH.

. oOHapyXHUBaTh U (POPMYIUPOBATH YUEOHYIO TPOOIEMY MO PYKOBOJICTBOM YUUTEJSI.

o CTAaBUTb 1I€JIb IEATEIILHOCTH Ha OCHOBE ITOCTABJICHHOM MPOOJIEMBI M ITpelaraTb HECKOIbKO CIIOCOOO0B

€€ NOCTUKCHUS.



° CaMOCTOSATENIbHO aHATU3UPOBATh YCIOBUS TOCTHKEHUS 1IEIM HA OCHOBE yU€Ta BBIJCIICHHBIX YUUTEIEM
OpPUEHTHUPOB JCUCTBHS B HOBOM Y4eOHOM MaTepuare.

° IJIAHUPOBATh PECYPCHI ISl JOCTUKEHUS 1IEITH.

° Ha3bIBaTh TPYAHOCTH, C KOTOPBIMHU CTOJIKHYJICS IIPU PEUICHUM 3aJ]a4H, U TIpejiaratb MyTH UX
MIPEOI0JICHN/M30eTanus B JaIbHEHIIICH TSI TeIIbHOCTH.

Ilo3zuaBarteanunie YY

. aHaJM3UPOBaTh, CPABHUBATh, KJIacCU(PULIMPOBaTh M 0000IATh (PAKTHI U SBICHUS;
o BBISIBJISITH TIPUYMHBI U CIICICTBUS MPOCTHIX SIBICHHM.
o OCYILIECTBIISATh ~ CPAaBHEHHE, KJIACCU(PHUKALINIO, CAMOCTOSITEIEHO BBIOMPAsi OCHOBAHUS U KPUTEPHH IS

YKa3aHHBIX JJOTMYECKHX OIepaluii;

CTPOUTD JIOTUYECKOE PACCYKICHUE, BKIIIOUAIOIIEEe YCTAHOBICHUE TPUUMHHO-CIICICTBEHHBIX CBSI3EH.
CO3/1aBaTh CXEMATHUYECKUE MOJIEIH C BBIJICJICHUEM CYIIECTBEHHBIX XapaKTePUCTUK OObCKTA;
COCTAaBJISITh TE3UCHI, PA3JIMYHbIC BUbI JITAHOB U KOHCIEKTOB (ITPOCTHIX, CIOKHBIX U T.IL.).
peoOpa3oBeIBaTh HMH(DOpPMAIIMIO W3 OJHOTO BUAA B APYrou (TabIUIly B TEKCT U TIp.).

YMETh ONPEIEATH BO3MOXKHBIE HCTOYHUKH HEOOXOIUMBIX CBEIACHUH, MPOU3BOIUTH IMTOUCK
uH(pOpMalliY, aHATM3UPOBATh M OIICHUBATh €€ IOCTOBEPHOCTH;

° OCYIIECTBIISTh PACIIUPEHHBINA TTOMCK HHPOPMAIIUH C UCIIONIB30BaHIUEM PECYPCOB OMOIHOTEK H
HHurepHera;

o CO3/1aBaTh MOJIETIH M CXEMBI JJIsl PEIIeHUs 3aay;

o MEPEBOIUTH CIOKHYIO IO COCTaBy MHGOPMAIUIO U3 IPpaUueCcKOro HiM CUMBOJIBHOTO MPEACTABICHUS B
TEKCT U Ha00OopoT;

L YCTaHaBJIMBATh B3aMMOCBA3b OIIMCAHHBIX B TCKCTC CO6I>ITPII>1, ﬂBJIeHI/H\/JI, IMpOoLCCCOB;

° MIPOBOJIUTH HAOIIOCHNUE M SKCIIEPUMEHT I0JT PYKOBOACTBOM YUUTEIIS;

. OCYIIECTBIISITH BBIOOpP HamOoiee IPQPEKTUBHBIX CIOCOOOB pEHICHHS 3a7ad B 3aBHCHMOCTH OT
KOHKPETHBIX YCIIOBUH;

° AaBaTb OIIPCACIICHUA ITOHATHAM,

° YCTaHaBJIMBATh NPUIHNHHO-CJICACTBCHHLIC CBA3H,

o 00001IaTh TOHATHS — OCYIIECTBIISIET JOTMYECKYIO OTIEPAIIHIO MTEPEX0a OT BUAOBBIX MPU3HAKOB K
POZIOBOMY TIOHSITHIO, OT MOHATHS C MEHBIIIUM 00BEMOM K TTOHSITHIO C OOJIBIITUM 00BEMOM;

. OCYIIIECTBISTh CPAaBHEHUE U KiIacCU(DUKAINIO, CAMOCTOSATEIHHO BBIOUpasi OCHOBAHUS M KPUTEPHUH IS
YKa3aHHBIX JJOTHYECKHX OIepaluii;

o CTPOHUTB JIOTUIECKOE PACCYKICHHE, BKITFOUAIOIIEe YCTAHOBICHNE TIPUYUHHO-CIIC/ICTBEHHBIX CBSI3EH.

KomvyHnukaTupHble YV JI:

J CaMOCTOSATENILHO OPraHN30BBIBATh y4eOHOE B3aNMO/ICHCTBHE B IpyIIIe (ONpeaensTh o0mue neny,
pactpenensTb poyd, T0TOBapUBATHCS JPYT C IPYTOM H TA.);

o co0JIr01aTh HOPMBI TyOJIMYHOM peun U periaMeHT B MOHOJIOTE U TUCKYCCHUU;

o (dbopMynrpoBaTh COOCTBEHHOE MHEHHE U TIO3UIIUIO, apTYMEHTHPYS UX;

o KOOPJMHUPOBATH CBOIO MO3UITHIO C TTO3UIIUSIMH TAPTHEPOB B COTPYIHUYECTBE MPH BHIPAOOTKE OOIIEro;
o yYCTaHABJIMBATh M CPABHUBATH Pa3HbIC TOUKHU 3PEHUS, IPEKIAC YeM IPUHUMATD PEIICHUS U JIeIaTh
BBIOOD;

o CIIOPUTH M OTCTAaUBATh CBOIO MO3UIIUIO HE BPaXKI€OHBIM ISl ONIITOHEHTOB 00pa3oMm;

o OCYILECTBIATH B3aUMHBII KOHTPOJIb M OKA3bIBaTh B COTPYIHUYECTBE HEOOXOJUMYIO B3aUMOIIOMOIIIb;

o YUUTBIBATh pa3Hble MHEHHSI M MHTEpechl U OOOCHOBBIBATH COOCTBEHHYIO MO3ULUIO.



IIpeaMeTHbIE pe3yabTaThI:

1. B no3naBaresibHO¥ cepe:

. JIaBaTh ONPEIENCHUS U3YUYCHHBIX MMOHATUM: «XUMUYECKUN FIEMEHT», «aTOMY, «HOH», «KMOJICKYJIa,
«TIPOCTHIC U CIIOXKHBIC BEIIECTBAY, «BEIIECTBOY, «KXUMHUECKast (POpPMYIa», «OTHOCUTEIIbHAS aTOMHAS Macca,
«OTHOCUTENbHAsI MOJIEKYJISIpHAsl Maccay, «BAJICHTHOCThY, «CTEMEHb OKUCIICHUS», «KPUCTAJUTMYECKas
pelIeTKay, KOKCUIBD», «KUCIOTHI», «OCHOBAHUSY, «COINY, «aM(POTEPHOCTDY, «HHIUKATOPY, KIIEPUOINICCKHIMA
3aKOH», «IIEPUOANYECKas TAOIUIAY. «U30TOMbI», «XUMUUYECKAs CBA3bY, «IIEKTPOOTPULIATEILHOCTDY,
«XHMHYECKAs peaKIus», «<XUMUYECKOE YPABHEHHUE, «KT€HETUUECKAas CBS3bY, KOKUCICHUEY, «BOCCTAHOBIICHUEY,
«OQIEKTPOJIUTHYECKAS JUCCOLUAIUN», «CKOPOCTh XUMHUUECKON pPEeaKINm»;

o OIMCaTh AEMOHCTPALIMOHHBIE U CAMOCTOSITENIBHO IIPOBEACHHBIE XUMUYECKHUE DKCIIEPUMEHTHI;

. OIMCBIBATH U Pa3JINYaTh U3YYCHHBIEC KJIIACCHI HEOPTAaHUYECKUX COCIMHEHMM, IPOCTHIE U CIIO0KHbBIE
BEIIECTBA, XUMUYECKHUE PEAKIIVH;

o KJ1accu(UIUPOBATh NU3yUYEHHbIE OOBEKTHI U SIBICHUS;

o Jies1aTh BBIBOJIBI M YMO3AKJIIOUEHUS U3 HAOII0AEHUH, N3yUYEeHHBIX XUMUYECKHX 3aKOHOMEPHOCTEH,
IIPOTHO3UPOBATh CBOMCTBA HEN3YUYEHHBIX BEILIECTB I10 aHAJIOTUH CO CBOMCTBAMU U3Y4YEHHBIX;

. CTPYKTYpUPOBaTh HW3YYEHHBI MaTrepual U XHMUYECKYyI0 WH(POPMAIHIO, TOTYICHHYIO U3 JPYTUX
VCTOYHUKOB;

o MOJIEJINPOBaTh CTPOEHUE aTOMOB 3JIEMEHTOB 1-3 MepHOAOB, CTPOEHHE IPOCTHIX MOJIEKYIL.

2.B 11eHHOCTHO - OPHEHTAIMOHHOM cepe:
° aHAJIM3UPOBaTh U OLIEHUBATh MOCJHEICTBUS JUISl OKpYXarolled cpeabl ObITOBOM U
IIPOU3BOJICTBEHHON JESITEIbHOCTH YEJIOBEKA, CBS3aHHOM C epepadOTKON BEIIECTB.

3. B TpynoBoii cepe:
o MIPOBOAUTH XUMUYECKHM SKCIIEPUMEHT.

4. B cepe 6e30macHOCTH KU3HEAEATEILHOCTH:

J OKa3bIBaTh MEPBYIO OMOILb IIPU OTPABIEHUSX, 0XKOTAX U APYIMX TpaBMaxX, CBSI3aHHBIX C BELLIECTBAMU U
1a00paTOpPHBIM 000PYIOBAaHUEM.

2. COAEPXKXAHHUE YYEBHOI'O IPEJJMETA
8 KJIACC

Beenenue

X¥MHs — HayKa O BEIIECTBAX, X CBOMCTBAaX U MPEBPAILECHUSX.

[ToHsiTHE O XUMUYECKOM AJIEMEHTE M (JopMax €ro CylecTBOBaHUS: CBOOOIHBIX aTOMAaX, MPOCTHIX U CII0KHBIX
BEII[ECTBAX.

[IpeBparenus BemecTB. OTINYNE XUMUYECKUX PEAKINI OT pU3ndecKux siBjieHui. Poib XuMum B )XU3HU
yejoBeka. XeMopuius 1 xeMopoOus.

Kpartkue cBenenust n3 HICTOpUU BO3ZHUKHOBEHUS U pa3BUTHs XUMHH. [lepnon anxumun. [lonstue o
¢mnocopckom kamue. Xumus B XVI B. Pazputue xumun Ha Pycu. Posib oTeuecTBEHHBIX yUEHBIX B
CTaHOBJIEHUHU XUMHUYeCcKol HaykH - paboTsl M. B. Jlomonocosa, A. M. bytnepoga, JI. 1. Menneneesa.

XHUMHYECKasi CUMBOJIMKA. 3HAKM XUMUYECKUX JIEMEHTOB U IPOUCX 0’KJICHUE X Ha3BaHUN. XUMHUECKHE
dbopmynel. Unaekcel u koapdunmenTsl. OTHOCUTENBHBIE AaTOMHAs U MOJIEKYJIsIpHas Macchl. Pacyet MaccoBoii
JIOJIM XMMHYECKOT0 3JIEMEHTA 110 (JOpMYJie BEIIecTBa.

[Tepuonnueckas cuctema xumMudeckux 3meMenToB J1. 1. Menneneesa, ee CTpyKTypa: Majbie U OOJIbIINE
HEepUOJIbl, TPYIIBI M MOArPYMIIbI (TTaBHas U mobouHas). [lepuoanyeckas cucreMa Kak ClipaBOYHOE ocoOue



JUTSI TIOJTYYCHUS CBEJICHUI O XUMHUYECKUX dJIEMEHTAX.

PacyerHble 3a1a4u.

1. Haxox1eHre OTHOCUTEIFHOW MOJICKYJISIPHON MacChl BEIIECTBA MO €r0 XMMHUYECKOH GopMmyie.
2. Boruncnenue MaccoBOil 10JI1 XMMHUYECKOTO 3JIEMEHTa B BEILIECTBE 10 ero ¢hopMylie.

Tema 1. ATOMBI XUMHYECKHUX JIEMEHTOB

AToMBI Kak (popma CyIIecTBOBaHUS XUMHUYECKUX 371eMeHTOB. OCHOBHBIE CBEJIEHUS O CTPOSHUU aTOMOB.
JlokazarenbcTBa CIOKHOCTH cTpoeHust aToMoB. OnbIThl Pesepdopaa. [lnanerapHas Moaens CTpOSHHUS aToMa.

CocTaB aTOMHBIX siiep: IPOTOHBI U HEUTPOHBL. OTHOCUTENbHAS aTOMHAs Macca. B3auMocCBs3b MOHATHI
«IIPOTOHY», KHEUTPOHY», KOTHOCUTEIIbHAS AaTOMHASI Maccay.

W3meneHue yncna NpoTOHOB B siipe aToMa - 00pa30BaHNE HOBBIX XUMUYECKUX JIEMEHTOB.

W3menenne yncia HEHTPOHOB B Ape aToMa - 00pa3oBaHue N30TONMoB. COBpEMEHHOE ONpPEACTICHIE TOHATHS
«XUMUYECKHI 371eMeHT». M30TOnbI KaK pa3HOBUIHOCTH aTOMOB OJJHOTO XUMHYECKOTO AJIEMEHTA.

OnexTpoHbl. CTpOCHHE IIEKTPOHHBIX 000JI0YEK aTOMOB XHMHUYECKUX 31eMeHTOB Nel-20 nepuoandeckoit
cuctemsl J[. 1. Menneneesa. [lonsitue o 3aBepiieHHOM U HE3aBEPIIEHHOM 3JIEKTPOHHOM CIIO€
(9HEPreTU4ecKOM ypOBHE).

[Tepuoanueckas cuctema xuMudeckux snemenToB /. 1. MenzeneeBa u cTpoeHre aToMOB: (pU3NUeCcKHii
CMBICJI IOPSIZIKOBOTO HOMEpa 3JIEMEHTa, HOMepa TPYIIIbI, HOMepa Ieproa.

W3meHneHue yncina 3JeKTPOHOB Ha BHEIIHEM 3JIEKTPOHHOM YPOBHE aTOMa XMMHYECKOI0 3JIEMEHTa -
00pa3oBaHUE MOJIOKUTEIBHBIX U OTPULIATENILHBIX HOHOB. MIOHBI, 00pa30BaHHbIE aTOMaMH METAJUIOB U
HeMeTaUIoB. [IpHunHbI H3MEHEHHS] METAJUIMYECKUX U HEMETAJUTMUYECKUX CBOMCTB B MEPHOJaX U TPYIIax.

OO0pazoBanue OuHApHBIX coeanHeHuid. [loHsTHEe 00 MOHHOU CcBsi3u. CXeMbl 00pa30BaHMs HOHHOM CBSI3H.

B3aumopeiicTBiue aTOMOB XUMHUYECKUX JIEMEHTOB-HEMETAJIOB MEX 1y cO00M - 00pa3oBaHUEe ABYXaTOMHBIX
MOJIEKYJI MPOCTHIX BemlecTB. KoBasieHTHAsI HETONApHAs XUMUYECKAast CBSA3b. DJIEKTPOHHBIE U CTPYKTYpPHBIC
dbopMyIbI.

B3anmMoneiicTBre aTOMOB XMMHUYECKUX AJIEMEHTOB-HEMETAIUIOB MEXKAY COOO0H - 00pa3oBaHuEe OMHAPHBIX
COEIMHEHUI HEMETAINIOB. DJIEKTPOOTPHULIATEIbHOCTh. [IoHATHE 0 KOBAaJIEHTHOW MOJISIPHON CBS3H.

B3anmMoneiicTBre aTOMOB XUMHUECKUX 3JIEMEHTOB-METAIJIOB MEX]ly CO00i - 00pa3oBaHUE METANTHYECKUX
KpucTauioB. [loHATHE 0 METAIUTMYECKON CBSI3H.

Tema 2. IIpocTbie BemecTBa

ITonoxxeHne MeTauIoB U HEMETAIIIIOB B IIEPUOJUYECKON CUCTEME XUMUYECKUX dIeMeHTOB []. 1. Menneneesa.
Baxkneiiime npocThie BEMIECTBA - METAJUIBL: KEJIe30, ATFOMUHUHN, KaabllMi, MarHUi, HATpui, Kamuid. O01me
¢u3nUeckre CBOMCTBA METALIOB.

Bakneiimme npocTeie BeLIECTBa - HEMETaJlIbl, 00pa30BaHHbIE aTOMaMU KHUCJIOPO/J1a, BOJOPO/Ia, a30Ta, CEPHI,
docopa, yriaepoaa. CnocoOOHOCTb AaTOMOB XUMHUECKUX JIEMEHTOB K 00pa30BaHUIO HECKOJIBKUX MPOCTHIX
BELIECTB - AJJIOTPONHUS. AJUIOTPOIHbIE MOIM(UKALIUK KUCT0poia, pochopa u onoBa. Meramnndeckue u
HEMETAJUIMYECKHUE CBOMCTBA NMPOCTHIX BemECTB. OTHOCUTENBHOCTD JEJIEHUS IPOCTHIX BELIECTB HA METAILIBI U
HEMETaJLIbI.

ITocrosinHas ABoranpo. Konanuectso BemectBa. Mosb. MossipHas macca. MossipHbIi 00beM razoo0pa3HbIX
BelecTB. KpaTHble e TMHUIBI KOJIMYECTBA BENIECTBA — MMIJIJIMMOJIb U KUJIOMOJIb, MUJLIUMOJISIPHAS U
KHAJIOMOJISIPHAsI MacChl BEIIECTBA, MUJUTUMOJISIPHBIA U KWJIOMOJISIPHBIN 00beMbI T'a3000pa3HbBIX BEIIECTB.

Pacuyers! ¢ ncronb30BaHUEM MOHITHH «KOJUYECTBO BEHIECTBAY, «MOJIIPHAs Maccay, «MOJIIPHBIA 00beM
ra3oB», <IIOCTOSIHHass ABOTaipo».

Pacuyernble 3anauu. 1. Boruricienue MOJIsIpHON Macchl BEMIECTB [0 XUMUYECKUM Qopmyiam. 2. Pacuersi ¢
UCIIOJIb30BAaHUEM MOHATUH «KOJUYECTBO BEIIECTBAY, «MOJISIPHAs Maccay, «MOJIAPHBINA 00bEM ra3oB,
«OCTOSsTHHAsI ABOTagpo».

Tema 3 . CoennHeHUS XUMHUYECKHX JIEMEHTOB
Crenens okucnenus. OnpeeneHue CTeeHn OKUCICHUS YIEMEHTOB 0 XUMHUYECKOH GopMysie coeTnHEHUSI.



Cocrasnenue hopMyll OMHAPHBIX COSTUHEHHH, 00 ctoco0 MX Ha3bIBaHUs. bBUHAPHBIE COSTMHEHUS:
OKCHJIbI, XJI0pHUabl, cynbduasl u ap. CoctaBienue ux Gopmyin. [IpencraBurenyt OKCUI0B: BOJA, YTIIEKUCIIBINA
ra3 v HerauieHasi u3BecTb. lIpeacraBurenn JieTydux BOJOPOIHBIX COEAUHEHH: XJIOPOBOAOPO] U aMMHAK.

OcHoBaHus, X COCTaB U Ha3BaHUs. PacTBOpUMOCTh OcHOBaHMil B Boje. Tabiuiia pacTBOPUMOCTH
TUAPOKCUIOB U cosiel B Boze. IIpencraBureny menouen: ruipOKCUIbI HATpHs, Kanus U Kainbuus. [lonsatue o
KAaueCTBEHHBbIX peakuusax. Muaukaropsl. I3MeHeHne OKpacKyu MHAMKATOPOB B ILEJIOYHOU Cpeie.

Kucnotsl, ux cocraB u Ha3zBanus. Knaccudukamms kuciot. [IpeacraBurenyt KUCIOT: cepHasi, COJSTHAS U
a3oTHasA. VI3MeHeHne oKpacKkyu MHJIMKATOPOB B KMCIOTHOM cpene.

Conm Kak Mpou3BOJIHBIE KUCIOT U OCHOBaHUM. MX cocTaB u Ha3BaHus. PacTBOpUMOCTE colield B BOJIE.
[IpencraBuTenu comneit: XJaopua HaTpHs, kapOoHatT U Gocdart KaabIus.

AMopdHBIE ¥ KPHCTATUIMYECKUE BEIIESCTBA.

MexMoeKyIIpHbIE B3aUMOJIECHCTBYS. THUIIBI KPUCTAJUIMYECKUX PEUIETOK: HOHHAs!, aTOMHAsL, MOJIEKYJISIpHAS
U METa/lInyecKasi. 3aBUCUMOCTh CBOMCTB BEIIECTB OT TUIIOB KPUCTAIUTMYECKUX PELIETOK.

BemiecTtBa MOJEKYISPHOTO U HEMOJIEKYISIPHOTO CTPOEHUS. 3aAKOH MOCTOSHCTBA COCTaBa ISl BEIIECTB
MOJIEKYJIIPHOTO CTPOCHHSI.

UYuctele BemiecTBa U cMecu. [IpuMeps! KUAKUX, TBEPIBIX U Ta3000pa3HbIX cMeceil. CBOMCTBA YUCTHIX
BEIEeCTB U cMeceii. MIx cocTaB. MaccoBast 1 00beMHast J0JIM KOMIIOHEHTa cMecu. PacueTsl, CBsI3aHHBIE C
UCII0JIb30BAHUEM MOHATHUS JOJIA.

Pacuernsble 3agaun.

1. Pacyer MmaccoBoii 1 00bEMHON 10J1€ KOMIIOHEHTOB CMECH BEILECTB.

2. BeluncneHre MaccoBOM JJOIM BELECTBA B PaCTBOPE [0 U3BECTHON Macce paCTBOPEHHOT'O BELIECTBA U Macce
pacTBOPUTEIS.

3. BrluncneHue Macchl pacTBOPSEMOTO BEIIECTBA M PACTBOPUTENIS, HEOOXOJUMBIX Il IPUTOTOBJICHUS
OIPEJIETICHHON MacChl PaCTBOPA ¢ U3BECTHOM MacCOBOM JI0JIEW paCTBOPEHHOI'O BEIIECTBA.

Tema 4. H3MeHeHUs1, NPOUCXOsIIIME C BeIIECTBAMH

[TonsiTHE sIBIEHUI KaK N3MEHEHUH, TPOUCXOISIINX C BEIIECTBAMU. SIBIEHUS, CBI3aHHBIE C U3MEHEHUEM
KPUCTAITMYECKOTO CTPOESHHS BEIIeCTBA MPU MOCTOSHHOM €ro cocTaBe, (u3nueckue spneHus. dusnueckue
SIBJICHHS] B XUMUH: JUCTHILISAINS, KPUCTAJUTH3AIIMs, BRITAPUBAHNE U BO3TOHKA BEIIECTB, IEHTPU(YTHPOBAHUE.

SIBrIeHMs, CBSI3aHHBIE C U3MEHEHHUEM COCTaBa BEILIECTBA, - XUMHUUECKHE peakiuu. [Ipu3Haku u ycnoBus
MPOTEKAHUs XUMUYECKUX peakiuil. [ToHsTue 00 3K30- U SHAOTEPMUUYECKHUX peaklusX. Peakinu ropeHus kaxk
YACTHBIN CIly4al DK30TEPMUUYECKUX PEaKLMM, IPOTEKAIOIINX C BBIICIICHUEM CBETA.

3aKOH COXpaHEHMs MACChl BEIIECTB. XMMHUECKHUE YpaBHEHU. 3HaUCHHE UHIEKCOB U K03()(PHUIIMEHTOB.
CocrapneHre ypaBHEHUN XUMHUYECKUX PEAKIIUil.

Pacuersl o xumnyeckuM ypaBHeHUsAM. Pemenne 3a1a4 Ha Hax0KI€HHE KOJIMYECTBA BELIECTBA, MAaCChl WIH
o0BbemMa MPOAyKTa PeakIfy M0 KOINYECTBY BEIIECTBA, MACCE WM 00BEMY MCXOHOTO BelecTBa. PacyueTsl ¢
HCITOJIb30BAHNUEM ITOHATHUS «I10JI5», KOTJJa UCXOJHOE BEIIECTBO JJTaHO B BUJIE PACTBOPA C 33JaHHOM MacCOBOM
JI0JIEW PACTBOPEHHOIO BEILECTBA WIIA COACPKUT ONPEAEICHHYIO TOII0 IPUMECEN.

Peaknun pasnoxenus. [lonaTre o ckopocTn XumMudeckux peakuuil. Karanuzaropsl. @epMeHTBHI.

Peakuuu coenunenus. Katanutudyeckue u HekatanuTuueckue peakiun. O0paTumMbie U HEOOpaTUMBbIE
peakuuu.

Peakuuu 3amenienns. DNEKTPOXUMUUYECKHUN Pl HAIPSKEHUN METaIOB, €r0 UCIOIb30BAHUE TS
IIPOTHO3UPOBAHUS BO3MOKHOCTH IPOTEKAHUS PEAKIIUN MEXAY METAJUIAMH M pacTBOpaMu KHUCIIOT. Peakninn
BBITECHEHUS OJJHUX METAJJIOB U3 PACTBOPOB UX COJIEU IPYTUMHU METAJLIAMM.

Peakiiuu oomena. Peaknium HelTpanu3anun. Y CJIOBHUSI TPOTEKAHUS Peakii oOMeHa B paCTBOPAax J0 KOHIIA.

Tunbel XUMUYECKUX peaklnid (10 MPU3HAKY «UUCIIO U COCTaB MCXOJIHBIX BEIIECTB U MPOAYKTOB PEAKIIMN») Ha
MIPUMEPE CBOMCTB BOJIbI. Peakuus pa3noKeHus - SJIEKTPOIIn3 BOAbl. Peakiiuu coefuHeHus - B3auMOJICHCTBUE
BO/JIbI C OKCHJIaMH METAJIJIOB U HeMeTauioB. [loHsaTre «ruapokcuab». Peakiuy 3aMmenienus - B3auMOJAEHCTBUE
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BOJIBI C ILIEJIOYHBIMHU U IIEJIOYHO3EMETbHBIMU MeTaJUIaMu. Peakiinu oOMeHa (Ha mpuMepe THapoIin3a cyinb(uia
ATIOMUHHMS ¥ KapOu1a KaIbIysl).
PacyeTrHble 3a0a4H.

1. BeruucieHue o XMMAYECKUM YPaBHEHUSM MacChl WIIM KOJIMYECTBA BEIIECTBA 110 M3BECTHOW Macce MU
KOJIMYECTBY BEIECTBA OJJHOTO U3 BCTYNAIONINX B PEAKIIUIO BEIIECTB MM MPOTYKTOB PEAKIIUU.

2. Berurcnenue Macchbl (KOJMYeCTBa BEllecTBa, 00beMa) MPOJIyKTa PEaKIIMU, €CJIM U3BECTHA Macca UCXOTHOTO
BEIIIECTBA, COJIEPIKAIIETO ONPEACICHHYIO OO MTPUMECEH.
3. Beruucienre Maccol (KOJIMYECTBA BEIECTBA, 00beMa) POAYKTa PEaKIuu, €CJIM H3BECTHA Macca PacTBoOpa U
MaccoBast JI0JIs PACTBOPEHHOTO BELIECTBA.

Tema 5. IIpakTukym Ne 1. IIpocreiimme onepanuu ¢ BemecTrsoM
1. [TpaBuiia TeXHUKH 0€30MAaCHOCTH MpHU paboTe B XuMuueckoM kabuHete. [Iprembl oOpaiiieHus ¢
1a00paTOPHEIM 000PYIOBAaHUEM U HATPEBATEIBHBIMU TIPUOOpAMHU.
2. Habnroienus 3a M3BMEHEHUSMU, IPOUCXOASIIIUMU C TOPALICH CBEUOil, U UX OMHCAHHUE.
3. AHanu3 OYBEI U BOJEL.
4. Ilpu3Haku XUMUYECKUX PEAKIIHUM.
5. IlpuroToBiieHHE pacTBOpa caxapa U ONPEIEICHUE MACCOBOM JIOJIM €r0 B paCTBOPE.

Tema 6. PactBopenne. PactBopbl. CBOMCTBa pACTBOPOB 3JIEKTPOJIUTOB

PactBopenue kak pusuko-xumudeckuii npouecc. [lonarue o ruapaTax u KpUCTaUIOTHIPATaX.
PactBopuMocTs. KpuBbie pacTBOPUMOCTH KaK MOJEIb 3aBUCHMOCTH PACTBOPUMOCTH TBEPABIX BEIIECTB OT
TeMIiepaTypbl. HachlllleHHbIE, HEHACBIILIEHHBIE U IEPECHIIIEHHBIE PACTBOPHI. 3HAUEHHE PACTBOPOB IS
IIPUPOJIBI U CEIBCKOTO X031 CTBa.

[TonsiTHE 00 AEKTPOIUTUYECKON TUCCOLUUALIMU. DIEKTPOIIUTHI U HEANIEKTPOIUTHL. MeXaHn3M IUCCOLMALUN
AJIEKTPOIUTOB C PA3TMUYHBIM TUIIOM XUMHUUECKOU CBsI3U. CTENEeHb JIEKTPOIMTHUECKOU nuccoruanuu. CuibHbIe
U clla0ble AJIEKTPOIIUTHI.

OCHOBHBIE MOJIO)KEHUS TEOPUU AIEKTPOIUTHUECKOMN Arccounanny. oHHbIe ypaBHEHHUS peakiuil. Y ClIOBUs
MIPOTEKAHUS PEAKIIUU OOMEHA MEXTY JIEKTPOIUTAMH JI0 KOHIIA B CBETE MOHHBIX MPE/ICTABIICHUM.

Knaccudukaiys noHOB U UX CBOICTBA.

Kucnotsl, ux knaccuduxanus. JJucconnanust KUCIOT U UX CBOMCTBA B CBETE TEOPHUH IIEKTPOTUTHUECKOM
auccouranuu. MojekyssspHble 1 HOHHBIE YPABHEHUS PEAKIMN KUCIOT. B3auMoaencTBuEe KUCIIOT ¢ METAJIAMM.
DNEKTPOXUMUYECKUN Psifl HAPSHKEHU MeTAJIOB. B3anmoielicTBrE KUCIOT ¢ OKCHUIaMU METaJUIOB.
BzanmopaencTBue KUCIOT ¢ OCHOBAHUSAMM - PEAKLIUS HEUTpanu3aluu. B3anMo1eicTBUE KUCIOT C COJISIMMU.
Hcnons3oBanue TaOIUIBI PACTBOPUMOCTH VTSI XapaKTEPUCTUKN XUMUYECKUX CBOMCTB KUCIIOT.

OcHoBanus, ux knaccugukanus. Jluccornuayss OCHOBaHHM U UX CBOMCTBA B CBETE TEOPUHU
3JIEKTPOJUTUYECKON AUCCOMANKU. B3anMoielicTBEe OCHOBAHUM € KUCIOTAMU, KUCJIOTHBIMU OKCHUJIAMH 1
consiMu. Vcronp3oBaHue TaOIUIIBI PACTBOPUMOCTH TSI XapaKTEPUCTUKU XUMUYECKUX CBOMCTB OCHOBAHUH.
PaznoxeHne HEpacTBOPUMBIX OCHOBaHUM MPY HArPEBAHUU.

Conu, ux kinaccupuKalus U AUCCOIUAIINS PAa3TUYHBIX TUTIOB cosiei. CBOMCTBA coJieil B CBeTe TEOPUU
AJIEKTPOJIUTUYECKON AUucconranuu. BzauMoaercTBre coeil ¢ MeTallllaMi, YCIIOBHS TPOTEKAHUS ATUX PEAKIIUH.
B3aumoneiicTBue coneil ¢ KUCI0TaMU, OCHOBAaHUSIMH | COJISIMH. Vcrionb30BaHue TaOIUIIbl PACTBOPUMOCTH IS
XapaKTEPUCTUKU XUMUYECKUX CBOMCTB COJICH.

O060061eHne cBeieHn 00 OKCHAAX, UX KIACCH(PUKAIIUU 1 XUMHUYECKIX CBOMCTBAX.

['eneTnueckue psibl METAJUIOB U HEMETAIUIOB. [ eHeTHdecKas CBsA3b MEKY KJIacCaMu HEOPTaHUYECKUX
BEILIECTB.

OKuCIUTENbHO-BOCCTAHOBUTEIIbHBIE peakui. OKUCIUTENIb U BOCCTAHOBHUTENb, OKUCIICHUE 1
BOCCTAHOBJICHUE.

Peakiiun norHOr0 0OMEHa U OKMCIUTENHHO-BOCCTAHOBUTENbHBIE peakiini. CocTaBiieHne ypaBHECHUHN
OKHUCJIUTEIHbHO-BOCCTAHOBUTENBHBIX PEAKIIUN METOJOM DIIEKTPOHHOTO OanaHca.



CBoiicTBa IPOCTHIX BEIIECTB - METAJUIOB U HEMETAJIIOB, KUCJIOT U COJICH B CBETE MPEICTABICHUN 00
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ITPOLIECCAX.

9 KJIACC
IloBTOpEHHE OCHOBHBIX BOIIPOCOB Kypca
8 Kki1acca u BBeseHue B Kype 9 kiacca (10 u)

OKHCIIUTENBHO-BOCCTAHOBUTENIbHBIE peakiuU. OKUCIHUTENb, BOCCTAHOBUTENb, OKUCIICHUE U
BOoccTaHoBJIeHHe. Kitaccudukanus XuMUYeCKUX peakifii o N3MEHEHHIO CTETIeHN OKHUCIIeHUs. MeTos
3eKTpoHHOro 6ananca. OnpezeneHue cTerneHeil OKUCICHUS HIEMEHTOB, 00pa3yIOIINX BEUIECTBA PA3TUYHbBIX
KJ1acCcOB. Peakiinu OKUCIUTENbHO-BOCCTAHOBUTENIBHbIE U PEAKIIMH HOHHOTO 0OMEeHa, X OTIN4us. MeTox
3EKTPOHHOTO0 Oananca. MeToa 31eKTpoHHOro Oananca. AJTOPUTM BBINIOJIHEHUS U crioco0 3anucu. [IpaBuna
oopmienus. OnpeneneHre cTeneHe OKUCICHHS YIEMEHTOB, 00pa3yIOIIX BEIIECTBA PAa3IMYHBIX KJIACCOB.
Peakuuu oKuCIUTEILHO-BOCCTAHOBUTENBHBIE M PEAKIIMU HOHHOTO OOMEHa, X oTinyus. PacctanoBka
K02(PPHUIIMEHTOB METOIOM 3JIEKTPOHHOTO OaslaHca. XapaKTepPUCTHKA CBOMCTBA MPOCTHIX BEIIECTB METAIIOB U
HEMETAJUIOB, a TaK)Ke KUCIIOT U cojell B ceere OBP.

WNonno-monekynspHble ypaBHeHUs. Peakuun ooMeHa. [loaHble M COKpallleHHbIE HOHHBIE YPAaBHEHUS.
Peakuuu obmeHa, uaymue 10 KOHIA. 3auch YpaBHEHHUH peakiuil (MOIeKYyISPHBIX, MOJHBIX U COKPAIIEHHBIX
MOHHBIX ) IPU [TOMOILIM TaOJIUIIBI PACTBOPUMOCTH.

XapakTepucTrKa 3JIEMEHTA 110 €r0 MOJIOKEHHUIO B IEPUOAMYECKON CUCTEME XMMUYECKHUX JIEMEHTOB /.
N. MenneneeBa. CBoiicTBa OKCUAOB, KUCIOT, OCHOBAaHUI U COJIEN B CBETE TEOPUU IEKTPOIUTUUECKOM
JUCCOLMAMU U TIPOLIECCOB OKUCIIEHUA-BOCCTAHOBIIEHUS. [ eHeThUecKue psaibl MeTajljla U HEMeTasa.

[lonsTHE 0 MepexoHbIX 3eMEeHTax. AMPOTEPHOCTh. [ eHeTHUeCKUil psiji IEPEXOIHOTO dJIEMEHTA.
[lepnoanueckuii 3aKOH U NEpUOUUECKas CUCTEMa XMMUYeCKUX 351eMeHTOB []. 1. MenneneeBa B cBeTe yueHus
o ctpoeHuu atoMa. Mx 3nauenue. Jlaboparopusiii onsit. 1. [losnydenue rugpokcuia MHKA U UCCIEI0BAHUE €TO
CBOWCTB.

Tema 1 Metamini (14 u)

[TonoxeHne MeTaJuIoB B NEPUOANYECKON cUCTEME XMMHUeCKUX 3neMeHToB J[. 1. MenaeneeBa. Meraii-
JMYecKasi KpUCTaJUIMYecKasl peleTka U MeTajuiIndeckas XuMudeckas cBsa3b. O0uue pusnueckue cBoiicTa
MeTauioB. CIIIaBbl, UX CBOMCTBA U 3HaYeHUE. XUMHYECKHE CBOMCTBA METAJIJIOB KaK BOCCTAHOBUTEIICH.
ONEKTPOXUMHUYECKUH PsiJi HAIPSHKEHUH METAIIJIOB U €r0 UCIOJIb30BAaHUE ISl XapaKTEPUCTUKN XUMUYECKUX
CBOMCTB KOHKPETHBIX MeTaJII0B. CrI0COObI MOTYYEHHS] METAUIOB: TUPO-, TUAPO- U 3JIEKTPOMETALTYprHsl.
Koppo3us meTanioB u crnoco6sl 60psObI ¢ HEH.

OO01as xapakTepuCcTHKa IIEI0YHbIX MeTaioB. Mertamisl B npupoze. O61muye crnocodbl UX MOIy4eHusl.
Crpoenue atomoB. Il{enouHble MeTaIbl — MPOCThIE BEIIECTBA, UX (PU3HUECKUE U XUMUYECKHUE CBONCTBA.
Baxkneiimue coelnHEHUs MIETOYHBIX METAJIIIOB — OKCHUbI, THIPOKCHU/IBI U COJIU (XJIOPH/IbI, KApOOHATHI,
Cynb(aThl, HUTPATHI), UX CBOWCTBA U IPUMEHEHHE B HApOJHOM X03siicTBe. Kanuiinble ynoOpenus.

OO01as xapakTepycTHUKa 3J1€MEHTOB TnaBHOM noarpynmsl |l rpynmnel. CtpoeHne aToMOB.
[lenouHo3eMenbHBIE METAIIBI — MPOCTHIE BEIIECTBA, UX (PU3NYECKHE U XUMHUECKUE CBOIcTBa. Baxkneiimne
COETMHEHUS I11E€JI0YHO3EMENbHBIX METAIIJIOB — OKCHIbI, THIPOKCH]IBI U COJIU (XJIOPHIbI, KApOOHATHI, HUTPATHI,
cynbdatsl U pocdaTel), X CBOHCTBA U IPUMEHEHUE B HAPOJAHOM XO3sIiiCTBE.

Amomunauii. CTpoeHne aroma, GU3NIecKrue 1 XUMHIECKHE CBOMCTBA TPOCTOro BemecTBa. CoeTMHEHUS
IIOMUHUS — OKCHJI U THAPOKCH, X aM(OTepHbIi XxapakTep. Baxneimue conu amomunus. [Ipumenenue
ATIOMWHUS U €70 COSINHEHHH.

XKenezo. Ctpoenue aroma, (pU3MUECKUEe U XMMUYECKHE CBOWCTBA MPOCTOTO BellecTBa. [ 'eHeTnueckue
psimer Fe?* u Fe®*. KauecrBennbie peaximn va Fe?* i Fe**. Baxneiimme conn skenesa. 3HaueHHe jKemesa, ero
COEIMHEHUH U CIIJIaBOB B IIPUPOJE U HAPOJHOM XO3SICTBE.

Jemonctpanuu. OOpa3ibl METOYHBIX U MEeTOYHO3EMENIbHBIX MeTauioB. O0pasiisl cruiaBoB. B3aun-
MOJIEHCTBUE HATPUS, JINTUS U KAJIbLIMS C BOJOM.



B3anMozeincTBre HaTpUs U Mar"us ¢ KUCI0poAoM. B3aumoneiictsue metauios ¢ Hemerauiamu. [lomy-
yenue ruapokcuaos kemesa (1) u (11).

JIaboparopHbie onbITHL. 2. O3HaKOMIIEHUE C 00pa3liaMu METAJIIOB. B3anmo1elicTBHE METAIIOB C
pacTBOpaMH KHCIIOT U coiell. O3HakoMiIeHUe ¢ 00pa3liaMy IPUPOIHBIX COEIMHEHUM): a) HATpus; 0) KaJbLUs; B)
IIOMUHMS; T) kkene3a. [loaydeHue ruipokcuaa aTroMUHUS U €T0 B3aUMOJICHICTBUE C paCTBOPAaMU KUCJIOT U
mernoueii. KauectBennsie peakiy Ha nous: Fe?* u Fe®™,

[TpakTuueckast padora Ne 1 «OcyiecTBieHre ENOYKA XUMHYECKUX MPEBPAICHUN METAIIIOBY.
[TpakTrueckas pabota No2 «[lonmydeHue u CBOHMCTBA COCAMHEHUN METAIIOB.

[Tpaktuyeckas pabora Ne 3 «Pemienne sKCepIMEHTANIBHBIX 33/1a4 HA PACIIO3HABAHUE U MTOJTyYSHHE BEIIECTBY.
[TpakTukym Ne 1

CBolicTBa METAJUIOB U UX coeMHEHUH. Tema BhIIOJHEHA TPU U3YUYEHUH NPEIbIIYLIEN TEMBI.

1. OcyiiecTBiaeHHE [EMOYKA XUMUYECKHUX MPEBPaIlCHU METAJIOB.

2. [lonydeHue u cBOWCTBA COEIMHEHUIN METAJIIOB.

3. Penienue 5KCIIEpUMEHTAIBHBIX 3374 HA PaCIIO3HABAHUE U ITOJIyYCHHE BEIECTB.

Tema 2

Hemertanasbl (29 u)

OO6m1as XxapakTepucTHKa HEMETAJIJIOB: TIOJIOKEHUE B niepuoanueckoit cucreme [1. Y, Menneneena,
0COOEHHOCTH CTPOEHHSI aTOMOB, JIEKTPOOTPULIATEIBHOCTh KaK MEpa «HEMETAJUIMYHOCTHY, PsilL
AIIEKTPOOTpHULIATENbHOCTU. KpHCcTauInuecKoe CTPOEHNE HEMETAIIIIOB — MPOCTHIX BELIECTB. AJIOTPOIIHS.
duznyeckue cBOKWCTBa HEMETAIUIOB. OTHOCUTEIBHOCTD OHATUN «METAJL», «HEMETAILD).

Bonopon. Ilonoxxenne B NepHOANYECKON CUCTEME XUMUYECKUX 351eMeHTOB 1. 1. Meneneesa.
Crpoenune atoMa 1 MoJeKyJbl. PU3HUECKUE U XUMUYECKUE CBOMCTBA BOJOPOAA, €r0 IOJy4YEHUE U NIPU-
MEHEHHE.

OO6mas xapakrepucTrka rajoreHoB. CtpoeHue aromoB. IIpocTeie BemnecTBa, UX GpU3MUECKUe U
XUMHUYEcKHe cBoiicTBa. OCHOBHBIE COEIMHEHNUS I'AJIOTEHOB (FaJIOT€HOBOIOPObI U TaJIOT€HH IbI), UX CBOMCTBA.
KauecTBenHas peakuus Ha xiaopua-uoH. Kparkue cBenenus o xiope, opome, prope u ioae. [lpumenenune
TaJIOTEHOB U UX COEIMHEHUI B HAPOIHOM XO35MCTBE.

Cepa. CtpoeHue aToMa, aJUIOTPOITUS, CBOWCTBA U MPUMEHEeHUe pomOuyieckoi cepbl. Okcusl cepsl (1V)
u (VI), ux nonydenue, cBoiicTBa u npuMeHeHue. CepoBOIOPOIHAS U CepHHUCTAsE KUCIOThL. CepHast KUCIIoTa U
€€ COJIM, X MPUMEHEHHE B HapoJHOM Xo3siicTBe. KauecTBeHHas peakiius Ha Cyab(aT-uoH.

A3zot. CTpoeHne aroma U MOJIEKYJIbI, CBOMCTBA ITPOCTOrO BelllecTBa. AMMHAK, CTPOCHHE, CBOICTBA,
nojiyueHue u npumeHenue. Conu aMMoHHUs, UX cBoiicTBa U mpuMmenenue. Oxcuast azota (1) u (1V). Azotnas
KHCIJIOTa, €€ CBOMCTBA M pUMeHeHne. HUTpaTsl 1 HUTPUTHI, TpodiieMa UX COJIepKaHHs B CEIIbCKOXO-
3SIICTBEHHOM NPOAYKIHU. A30THBIE YIOOPEHHUS.

®ocdop. CtpoeHue aToma, aJuIOTPOIUs, CBOMCTBA 6esoro u KkpacHoro ¢gocdopa, uX IpUMEHEHHE.
OcHoBHble coenuuenus: okcua gocdopa (V), oprodocdopnas kucnora u docdarel. DochopHbie yAOOpEHUSI.
VYraepon. CTpoeHue aroma, aJuloTpOIHUs, CBONCTBA aNIOTPOITHBIX MOAU UKL, mpuMeHeHHe. OKCHIbI
yraepoaa (1) u (1V), ux coiictBa u npuMeHnenue. KauectBeHHas peakuus Ha yriekucibiid ra3. Kapoonarsr:
KaJIbIIUT, COJIa, MOTAIll, UX 3HAYEHHUE B IIPUPO/IE U KU3HU yenoBeka. KauecTBeHHas peakius Ha KapOOHAT-HOH.

Kpemuuii. CtpoeHue aroma, KpUCTaAIIIMUECKUI KpEMHUH, €ro cBoWCTBa U pruMeHeHue. OKCUa KpeMHUs
(IV), ero npupoanbie pazHOBUAHOCTH. CHIIMKATHI. 3HAYEHUE COSANHEHUH KPEMHUS B JKUBOM U HEXKHBOM
npupoze. [IoHsaTHe 0 CHIMKAaTHON MPOMBIIUIEHHOCTH.

Hemonctpanuu. OO6pasiibl raloreHoB — MPOCTHIX BellecTB. B3anMo ieiicTBHe TajJoreHoB ¢ HaTpueM,
anmomMuHueM. BoiTecHeHHe XJ10poM Opoma Wil MOofa U3 pacTBOPOB UX COJIEH.

B3aumopeicTBue cepsl ¢ METalIIaMH, BOAOPOJOM U KHCIOPOJIOM.

B3anMozeicTBre KOHIIEHTPUPOBAHHOM a30THOW KHMCIIOTBI C MEJBIO.

ITornomenue yriem pacTBOPEHHBIX BELIECTB MIIM ra30B. BocCTaHOBIEHNE MEU U3 €€ OKCHUJIA YIJIEM.
OO6pa3iibl MPUPOAHBIX COSTUHEHUN XJI0pa, cephl, pocdopa, yriaepoaa, kpemuus. O0pa3iibl BOKHEHITUX IS
HApOJIHOTO XO34UCTBa CyNb(}haTOB, HUTPATOB, KapOOHATOB, GocdaToB. OOpa3ibl cTEKIa, KEPAMUKH, IIEMEHTA.



JlaGopatopusble onbIThl. KauecTBeHHas peakius Ha XJI0puA-HOH. KauecTBeHHas peakius Ha CyiIb(aT-uoH.
Pacno3naBanue coneii ammonus. [lonydeHue yriekuciaoro raza v ero pacro3HaBanue. KauecTBeHHast peakius
Ha kapOoHaT-noH. O3HAKOMJICHHE C TPUPOTHBIMU cHiIMKaTaMu. O3HAKOMIICHUE C TPOAYKIMEH CHIIMKATHON
MIPOMBILIUIEHHOCTH.

[Tpaktuyeckas pabora Ne4. Pemenue skcriepuMeHTanbHBIX 3a1a4 1o Teme "[loarpymnmna kucnopona,
rajoreHsl".

[Tpaktuyeckas padora Ne5. «Ilomyuenue, coOnpanue U pacrio3HaBaHUE Ta30BY.

[IpakTrueckas padota Ne6. PerneHue saxcriepuMeHTalbHBIX 3a/1a4 110 TeMe «lloarpymnmsl azota u
yraepoaay.

[TpakTukym Ne 2

CBolicTBa HEMETAJUIOB U UX COEIMHEHUI. BBINIOIHEH NpY N3Y4YE€HNUU NIPEIbIIYILEN TEMBI.

Pemrenne skcnepuMmeHnTanbHbIX 3a1a4 1o teme «lloarpynna kucinopona». Penienne skcnepuMeHTanbHbIX
3agad 1o Teme «lloarpymnmsl a3ota u yriepoaay. [lonyuenue, cobupanue U paclio3HaBaHUE Ta30B.

Tema 3

Oprannyeckue coennuenus (10y)

BemiectBa oprannueckue 1 HEOpraHU4eCKrue, OTHOCUTEIbHOCTh OHATHUS «OPTAaHUYECKHUE BEIIECTBAY.
[IpuunHbI MHOrO0Opa3us OpraHMYECKUX COSAMHEHUH. XUMUYECKOE CTPOSHUE OPTraHUYECKUX COEIMHEHUM.
MornekynsipHble U CTPYKTYpHbIE OPMYIIbI OPraHUYECKHUX BEIIECTB.

MertaHn u 3TaH: cTpoeHue MoJiekyil. 'openne metana u stana. [lerugpupoBanue stana. [Ipumenenue
MeETaHa.

XHWMHUYECKOE CTPOCHHUE MOJIEKYJIbI dTUIIEHA. J[BOMHAsA cBsA3b. B3anMoaencTBre 3TuiIeHa ¢ BOJIOM.
Peakuuu nonumepusanuu striieHa. [loausTuieH u ero 3HaueHue.

[TonsiTre 0 mpeaeNbHBIX 0JTHOATOMHBIX CIMPTaX Ha IpUMepax MeTaHoja U 3TaHoja. TpexaToOMHbIN
CIIUPT — TJIULIEPHUH.

[TonsTre 06 anpaeruaax Ha NpUMEpPe YKCYCHOTo anbaeruaa. OKUCIeHNe allbJIeru/ia B KUCIIOTY.

OAHOOCHOBHBIE NpeiebHBIE KAPOOHOBBIE KUCIOTHI Ha IPUMEPE YKCYCHOM KUCIOTHL. Ee cBolicTBa U
npuMmeHnenre. CTeaprHOBask KUCIOTa KakK MPEACTABUTENb JKUPHBIX KAPOOHOBBIX KHCIIOT.

Peakuuu stepudukanyy v NoHITHE O CIOXKHBIX dupax. Kupbl Kak ciokHble 3(UpPHI TTULEPUHA U
JKUPHBIX KUCIIOT.

[TonsiTue 06 amuHOKHUCTOTaX. Peakimuu moaukoHaeHcauu. bemku, ux cTpoeHre u 6MoIoruueckas posb.

[Tonsarue 06 yrneBoaax. ['moko3a, ee cBoiicTBa U 3HaueHue. Kpaxmai u 1iemnoso3a (B CpaBHEHUM), UX
Ouosioruueckas posib.

JlemoHcTpannu. Moaenu MoJIeKyll MeTaHa U IpyTuX yrieBoJopoaoB. B3auMozelicTBrue STHIIEHA ©
OpOMHOM BOIO U pacTBOPOM TepMaHTaHata kanusi. O0pa3iisl dTaHoa U Tniepuna. KauecTBeHHas peakiust
Ha MHOT0aTOMHBbIe cupThl. [lonyuenue ykcycHo-3THiIoBoro 3gupa. OMblieHue xxupa. Bzaumoneiicrsue
TJIIOKO3bl ¢ aMMHAUYHbIM pacTBOPOM OKcuja cepedpa. KauecTBeHHas peakius Ha KkpaxMmai. Jloka3aTelbCcTBO
Hanuuusl QyHKIIMOHATIBHBIX TPYII B paCTBOPaX aMUHOKHCIOT. ['opeHne 6enkoB (IepcTH UIU NTUYbUX
nepbeB). L[BeTHbIE peakiu OenKoB.

JIaGopatopHsble onbIThl. MI3roToBiieHne Moienel MojaeKy yriaeBoopooB. CBoicTBa IiIHIepHHA.
BsaumoneiictBue riroko3sl ¢ ruapokcugoM meau (1) 6e3 narpeBanust u npu HarpeBanuu. B3aumoneiicraue
KpaxmMaja ¢ HoJ0M.

O0o0meHne 3HAHU 0 XMMHUH 32 KYPC OCHOBHOW HIKOJIBI (5 u)

DU3NYECKUI CMBICII TOPSAIKOBOTO HOMEPA AIEMEHTA B IEPUOANUECKON CUCTEME XUMHUECKUX
aneMmeHnToB JI. 1. MenaeneeBa, HOMEpOB NEPUOAa U TPYMHIBI. 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB AJIEMEHTOB
Y X COEIMHEHUH B IEpUOJaX U I'PYyIIAX B CBETE NMPEACTABIECHUN O CTPOEHUH ATOMOB 2JIEMEHTOB. 3HaUEHUE
NEPUOANYECKOr0 3aKOHA.

Tunsl XUMHUYECKUX CBSI3€M M TUIIBI KPUCTAUNIMYECKUX PEIIETOK. B3aMMOCBSA3b CTPOEHHUS U CBOMCTB
BEIIECTB.
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Knaccuukanus XuMHUeCKUX peakiuid o pa3InYHbIM MIPU3HAKaM (YUCIIO U COCTaB pearupyronmx 1
00pa3yIoIMXCs BELECTB; TEIIOBON 3(P(PEKT; NCIOIb30BAHNE KAaTAIN3aTOPa; HAlPaBJIEHUE; U3MEHEHUE
CTENeHEeN OKUCIICHUSI aTOMOB).

IIpocTble u ciioxHbIe BemecTBa. MeTauibl 1 HeMeTalllbl. [ eHeTndeckue psijibl MeTajuia, HeMeTalla u
nepexoaHoro Merayia. Okcuabl (OCHOBHBIE, aM(OTEPHbIE U KUCIOTHBIE), THAPOKCHU B! (OCHOBAHUS,
am(oTepHble THIPOKCUABI U KUCIOTHI) U COJIM: COCTaB, KIaCCU(PUKALMS U 00IMe XUMHUUECKUE CBOICTBA B
CBETE TEOPUHU AIEKTPOIIUTUYECKON TUCCOLMALIMYU U NIPEACTABIEHUIN O IPOLECCaX OKUCIIEHUA-BOCCTAHOBIICHHUS.

3. TEMATHYECKHH ILTAH

TemaTnyeckuii mian — 8 KJace

Ne Bcero, N3 aux
o\ HaumeHnoBanue Tembl 9acoB ITpakTnueckue | KOHTpoabHBIE
paboThI paboThI
1 Baeneuue 6 1 -
2 Tema 1. ATOMBI XUMHYECKHX DJIICMECHTOB 10 1
3 Tewma 2. TIpocThie BemecTBa 7 -
4 Tema 3. CoenuHEHUS XUMUYECKUX DJIIEMEHTOB 14 2 1
5 Tewma 4. I3MeHeHus, MPOUCXOAIINE C BEIIECTBAMHU 11 1 1
6 Tema 5. PactBopenue. PactBopsl. CBoiICTBa pacTBOPOB 20 1 2
JICKTPOJIUTOB
Hroro 68 5 5
TemaTuuecknii mjiaH — 9 kjiace
Ne Bcero, W3 Hux
m\m HaumeHoBaHue TeMbl 4acoB TIpaKTHYeCKHE KOHTpOJIbHBIE
paboThl paboThI
1 [ToBTOpEHNE OCHOBHBIX BOIIPOCOB Kypca 8 Kilacca U 10 - 1
BBEJICHUE B Kypc 9 Kiacca.
2 Tema 1. Mertamisl 14 3 1
3 Tewma 2. Hemeraimsl 29 3 1
4 Tema 3. Opranuueckue COeUHEHUS 10 - 1
S O0600611eH1e 3HaHN{ IO XMMHH 32 KypC OCHOBHOM 5 - -
IIKOJIBI
Hroro 68 6 4
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