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YpoBenb o0pa3oBanus (KJjaacc) cpeaHee obiiee oopazoBanue 8 — 9 kmacc

KoauyecTBo 4acos 136

Yuureiab Munos FOpuii EBrenpesuy

[Iporpamma pa3paboTaHa Ha OCHOBE:

1. ®enepanbHOTO rOCYIaPCTBEHHOTO 00pa30BaTEIbHOTO CTaHIapTa OCHOBHOTO 00111er0o 00pa3oBanus / M-Bo oOpazoBanus u Hayku Poc. @eneparuu.- M.:
[Ipoceemenue, 2011. - (CtanzapTsl BTOPOro MOKOJIEHHUS).

2. IIpumepHoit oOpa3zoBaTenbHOM MporpaMmbl 1o XxumuH 8-9 knaccel. M.: IIpocBemenne, 2012. (CtanmapThl BTOPOTO TOKOJICHUS).

3. IlporpaMMmel kypca xumun uid 8 — 9 kiacca (eaepaabHOro TOCYIapCTBEHHOTO 0011e00pa3oBaTeIbHOrO CTaHAapTa OCHOBHOTO O0IIEro 00pa3oBaHUsl 110
XUMUH, IPUMEPHOI MPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHUs 10 XUMUH, TaK K€ MPOrpaMMbl Kypca XUMHUU i 0011e00pa30BaTeIbHbIX YUPEKACHUIMA
(Tabpuensia O.C. [Iporpamma kypca xumun 18 8-11 kmaccoB obmeoopazoBarenbHbIx yapexaenuii /O.C. ['abpuensH. — 2-e u3f., nepepad. u gom. — M.:
Hpoda, 2015.)

4. OcHOBHOHM 00pa30BaTENbHON MpOrpaMMbl OCHOBHOTO obmiero obpazoBanuss MBOY COIIl Ne 22 n. OkTsa0pbCKuii MyHHUIMNAIBHOE 00pa3oBaHUE
Etickwuii paiion (yrBepxaeHa pemenueM nenarorunyeckoro coeera MbBOY COIII Ne 22 npotokosn Ne 1 ot 30 aBrycra 2019 roxa).
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l.IInanupyemsle pe3yabTaThbl y4e0HOIO Kypca.

JINYHOCTHBIMHM pe3yIbTaTaMu H3yUYeHHs nmpeaMeTa «XumMus» B 8 n 9 kiiacce ABJISIOTCS CIeYHOIIHe YMEHHUS:

1. Poccuiickast rpakaHCKasi HACHTHYHOCTD (TAaTPUOTU3M, YBaKeHHE K OTeUeCcTBY, K MPOILIOMY U HACTOSIIEMY MHOTOHAITMOHAIBHOTO Hapoaa Poccun,
YyBCTBO OTBETCTBEHHOCTH M JoJira nepen PoauHoil, nunenTudukaius ceds B KauecTBe TpaxkaannHa Poccru, cyObeKTUBHAS 3HAYMMOCTh UCTIOIB30BAHUS
PYCCKOTro s3bIKa U A3bIKOB HapoA0B Poccuu, oco3HaHue U OIyIIeHUE JINYHOCTHOM COMPUYACTHOCTH cyAb0Oe poccuiickoro Hapona). Oco3HaHue
THUYECKON MPUHAUIEKHOCTH, 3HAHUE UCTOPHH, S3bIKa, KYJIBTYpPhl CBOETO Hapo/1a, CBOETO Kpasi, OCHOB KyJIbTYpHOI0 Hacienus HapooB Poccun u
yelioBe4YecTBa (MACHTUYHOCTh YEJIOBEKa C POCCUMCKOW MHOTOHAIIMOHAIBHOM KYJIbTYpPOM, COMPUYACTHOCTh UICTOPUM HAPOJIOB U FOCYIapCTB,
HAXOJMBIIMXCS HA TEPPUTOPUN COBpEeMeHHOU Poccun); HHTeprOpHU3aIus TYMAaHUCTUYECKUX, IEMOKPATUYECKUX U TPATUIIMOHHBIX IEHHOCTEH
MHOTOHAIIMOHAJILHOTO POCCUICKOT0 001ecTBa. OCO3HAHHOE, YBOXKUTEIBHOE U 100pOXKenaTeIbHOE OTHOIICHNE K UICTOPUH, KYJIbTYpE, PEITUTHH,
TpaauLUsAM, SI3bIKaM, [IEHHOCTSIM Hapo10B Poccun u Hapoa0B Mupa.

2. 'oTOBHOCTB M CTOCOOHOCTH 00YJAIOIIUXCSA K CAMOPA3BUTHIO U CAMOOOPA30BaHHIO HA OCHOBE MOTHBAIIUH K 0OYUEHUIO U ITO3HAHUIO; TOTOBHOCTb U
CIOCOOHOCTH OCO3HAHHOMY BBIOOPY M IIOCTPOCHUIO JabHEHIIICH HHAUBUAYATLHON TpaeKTOPHUU 00pa3oBaHus Ha 6a3e OPUEHTUPOBKH B MUpE Mpodeccuii u
npo¢eCCHOHATBHBIX MPEANOYTEHUH, C YIE€TOM YCTONUNBBIX MTO3HABATENBbHBIX HHTEPECOB.

3. Pa3zBuTOe MOpallbHOE CO3HAHNE U KOMIIETEHTHOCTD B PEILIEHUH MOPAJbHBIX MPOOJIEM Ha OCHOBE JINYHOCTHOTO BbIOOpa, JOPMUPOBAHNE HPABCTBEHHBIX
YyBCTB M HPABCTBEHHOT'O MOBEJICHHS, OCO3HAHHOTO U OTBETCTBEHHOT'O OTHOILIEHUS K COOCTBEHHBIM IOCTYIKaM (CIIOCOOHOCTh K HPAaBCTBEHHOMY
CaMOCOBEPILIEHCTBOBAHUIO; BEPOTEPIIUMOCTh, YBaXKUTEIIbHOE OTHOILIIEHUE K PEIUTHO3HBIM YyBCTBAaM, B3TJIsaM JIIOJEH WM UX OTCYTCTBHIO; 3HaHUE
OCHOBHBIX HOPM MOpaJIH, HPABCTBEHHBIX, TyXOBHBIX HJICATOB, XPAHUMBIX B KyJbTYpPHBIX TPATUIUAX Hapo 0B Poccuu, roTOBHOCTh Ha X OCHOBE K
CO3HATEJIbHOMY CaMOOTPAaHUYEHHUIO B IMOCTYIKAX, TOBEEHUH, PACTOYUTEILHOM MOTPEOUTENHCTBE; CHOPMUPOBAHHOCTH MPEACTABIEHUN 00 OCHOBaX
CBETCKOH 3THUKH, KYJIbTYPbI TPAIUIIHOHHBIX PEITUTHIA, UX POJU B Pa3BUTHH KYJIbTYPHI U HCTOpHH POCCHY 1 YeloBEYeCTBa, B CTAHOBICHUH TPAXKIAHCKOTO
00I1IeCTBa ¥ POCCUHCKOMN rOCYIapCTBEHHOCTH; TOHMMAaHUE 3HAUCHHSI HPAaBCTBEHHOCTH, BEPhI M PEJIMTHU B KU3HH Y€IOBEKA, CEMbH M OOIIECTBA).
CdopMupoBaHHOCTH OTBETCTBEHHOTO OTHOIICHUS K YUCHHUIO; YBAXUTEILHOTO OTHOIIICHUS K TPYAY, HAIMYNE OMBITA YYACTHS B COIUATBHO 3HAYMMOM
Tpyae. Oco3HaHue 3HaYCHHsI CEMbU B KU3HU YEJIOBEKa U 00IECTBA, IPUHATHE [ICHHOCTH CEMEWHOM KU3HU, YBAXKUTEIbHOE U 3a00TIMBOE OTHOIICHUE K
YJIEHAM CBOEM CEMBH.

4. ChopMUPOBAHHOCTH LIETIOCTHOTO MUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOM MPaKTUKH,
YUUTBIBAIOIIETO COLUANBHOE, KYIbTYpHOE, A3BIKOBOE, TYXOBHOE MHOT000pa3ue COBPEMEHHOTO MUpA.

5. Oco3HaHHOE, YBaXUTEJIbHOE U T0OpOKenaTeIbHOE OTHOIIEHHUE K JPYTOMY YEJIOBEKY, €r0 MHEHHIO, MUPOBO33PEHHUIO, KYIbTYpE, S3bIKY, BEpE,
IpaXTaHCKOW MO3UIHU. [ 0OTOBHOCTH U CIOCOOHOCTH BECTH JUAJIOT C APYTUMU JTFOABMH U JOCTUTATh B HEM B3aUMONIOHUMAaHUs (MACHTU(DUKAIHS ce0s KaK
MOJIHOMPABHOTO CYyObEeKTa 00IIEeHNUs, TOTOBHOCTh K KOHCTPYHPOBAHHUIO 00pa3a mapTHEpa Mo JTUalory, TOTOBHOCTh K KOHCTPYHPOBaHHUIO oOpa3a
JIOITYCTUMBIX CITIOCOOOB IMAOra, TOTOBHOCTh K KOHCTPYMPOBAHUIO MpoIlecca TUaJIora Kak KOHBEHIIMOHUPOBAHUSI HHTEPECOB, IPOIIETyp, TOTOBHOCTD U
CIIOCOOHOCTH K BEJICHUIO MeperoBopoB). 6. OCBOEHHOCTh COLMANBHBIX HOPM, IIPaBUJI TIOBEJIEHUS, poJiel U (OopM COLMATbHON )KU3HU B TPYIIAX U
cooOmiecTBax. YyacTue B IMIKOJIHHOM CaMOYIPABICHUU M OOIIECTBEHHOW KU3HU B IIpeiesiaX BO3PACTHBIX KOMIIETEHIIH C Y4€TOM PETHOHANIbHBIX,
STHOKYJIBTYPHBIX, COI[UAIBHBIX U IKOHOMUYECKUX 0COOeHHOCTEH ((PopMUpOBaHUE TOTOBHOCTH K YYaCTHIO B MPOIIECCE YIOPSIIOUEHUS COIIMAIbHBIX CBSA3EH
U OTHOIICHUH, B KOTOPBIE BKJIIOUEHBI M KOTOPBIE (POPMHUPYIOT CAaMH y4alllMecs]; BKIIOUEHHOCTh B HEMOCPEACTBEHHOE I'PaKJaHCKOE y4acTHe, TOTOBHOCTb
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y4acTBOBATh B )KU3HEACATEIHLHOCTH TOJIPOCTKOBOTO OOIIECTBEHHOTO 00bEIMHEHUS, POTYKTUBHO B3aUMOICHCTBYIOIIETO C COIMATBLHOM Cpeioi u
COIMATbHBIMA MHCTUTYTaMU; UJICHTU(HUKAIINS ce0sl B KaueCcTBE CyOBEKTa COIMaIbHBIX MPe0Opa3oBaHMil, 0CBOEHNE KOMIIETEHTHOCTEH B cepe
OPraHu3aTOPCKOM JEATEIbHOCTH; HHTEPUOPU3ALIMS LIEHHOCTEN CO3UIATEIbBHOTO OTHOIIEHUS K OKPYKAIOLIEH TEUCTBUTEIBHOCTH, LIEHHOCTEW COLMAIIBHOTO
TBOPYECTBA, LIEHHOCTH MPOIYKTUBHOW OpraHU3allii COBMECTHOM JIEATEIbHOCTH, CaMOpEaIn3alii B TPYIIE U OPraHU3aluy, IIEHHOCTH «APYTroro» Kak
paBHOMPABHOTO NapTHEPa, HOPMUPOBAHUE KOMITETEHITUI aHAIN3a, POCKTUPOBAHUS, OPTaHU3AINY ACSITEILHOCTH, pediekcur N3MEeHEeHUH, cltoco00B
B3aMMOBBITOJHOT'O COTPYIHUYECTBA, CIOCOOOB pean3aluyi cOOCTBEHHOTO JIMAEPCKOro MOTEHIANA).

7. ChopMupOBaHHOCTH IIEHHOCTH 3JJOPOBOTO U OE30MACHOTO 00pa3a KU3HU; MHTEPUOPU3AIIHS PABUII HHIUBUYaTbHOTO U KOJUIEKTUBHOTO 0€30MacHOTO
MOBE/ICHUS B YPE3BBIYANHBIX CUTYALUSIX, YTPOKAIOMIMX KM3HHU U 3/I0POBBIO JIIOJICH, MpaBuII MOBEACHUS Ha TPAHCIIOPTE U HA JOPOTrax.

8. Pa3BUTOCTB 3CTETUUECKOTO CO3HAHUS Yepe3 OCBOCHUE XYI0KECTBEHHOI'O HacaeAus: Hapo 0B Poccuu 1 Mupa, TBOPUECKOM 1€ATEIbHOCTH ICTETUYECKOTO
xapakTtepa (CrocoOHOCTh MOHUMATh XYy0’KECTBEHHBIEC TPOU3BEACHUS, OTPAXKAIOIINE Pa3HbIe ITHOKYIbTYPHbBIE TPAAULINH; CPOPMUPOBAHHOCTH OCHOB
XYyJI0’)KECTBEHHOU KYIbTYPhI 00YUaIOMINXCS KaK YacTH UX 00IIel JyXOBHOUM KyIbTyphI, Kak 0c000T0 crioco0a mo3HAHUS KU3HH U CPEJICTBA OPTaHU3AIHH
OOLIEHMS; SCTETUYECKOE, IMOLIMOHAILHO-LIIEHHOCTHOE BUICHUE OKPY/KAIOIIET0 MUPA; CIIOCOOHOCTh K 3MOIIMOHAIbHO-1IEHHOCTHOMY OCBOEHHUIO MHUPA,
CaMOBBIPAKEHUIO U OPUEHTALIUU B XY/I0’KECTBEHHOM U HPAaBCTBEHHOM MPOCTPAHCTBE KYJIBTYPhI; YBAXKEHHUE K UICTOPUHU KYIbTYphl cBoero OTedecTna,
BBIPQXCHHOW B TOM YHCJI€ B TOHMMAaHHUU KPACOThI YEJIOBEKa; MOTPEOHOCTh B OOILIEHUH C XYJ0>KECTBEHHBIMH MTPOU3BEACHUSIMU, CHOPMHUPOBAHHOCTh
AKTHUBHOTO OTHOUIEHUS K TPAAUIUSAM XYyT0KECTBEHHOMN KYJIbTYPhI KAK CMBICIIOBOM, 3CTETUYECKOHN U JINYHOCTHO-3HAYMMOMN LIEHHOCTH).

9. ChpopMUpOBaHHOCTH OCHOB SKOJIOTMUECKON KYJIbTYpPbl, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO SKOJIOTMYECKOT0 MBIIUICHUSI, HAJTMYUE OIbITa
AKOJIOTMYECKU OPUEHTUPOBAHHOU PEIICKCUBHO-OIICHOYHON U MPAKTUYECKON JIEATEIHHOCTH B )KU3HEHHBIX CUTYalUAX (TOTOBHOCTH K HCCIICIOBAHUIO
MPUPOJIBI, K 3aHATHIM CEITbCKOXO3SIICTBEHHBIM TPYJIOM, K Xy105K€CTBEHHO-3CTETHUYECKOMY OTPAKEHUIO MIPUPO/IbI, K 3aHATUSAM TYPU3MOM, B TOM YHCIIE
HKOTYpPU3MOM, K OCYIIECTBICHUIO MPUPOI0OXPAHHOM IESATEIBHOCTH).

MeTtanpeaMeTHBIMH pe3yJIbTaTaMH U3YYeHHs Kypca «XuMusa» siBJsieTcss (POPMHPOBaHUE YHUBEPCAIbHBIX YU4eOHbIX AeiicTuii (YY ).
PeryastuBubie YY ]|

1. YMeHue caMOCTOSTENFHO ONPENeNATh eI 00y4YeHHUs], CTaBUTh U (hOPMYITHPOBATH HOBBIC 3a/1a4X B ydeOe 1 [M03HABaTEIbHOMN e TeTbHOCTH,
pa3BUBaTh MOTHBBI U HHTEPECHI CBOEH MO3HABATEIbHON AeATeIbHOCTH. OOYyJarOIINIICS CMOXKET:

. aHAJM3UPOBATh CYLIECTBYIOIINE U MJIAHUPOBATH Oy Iylie 0Opa3oBaTeNbHbIE Pe3yIbTaThL;

. UIEHTU(DUIIMPOBATH COOCTBEHHBIC MPOOJIEMBI U OTIPEIEISIThH TIIABHYIO MMPOOIEMY;

. BBIIBUTATh BEPCHH PEIICHUS MTPOOIeMBI, ((OPMYITHPOBATH TUIIOTE3bI, TPEIBOCXUIIATH KOHEUHBINA PE3yIbTAT;,

. CTaBUTb LIEJb ACSITEILHOCTH HAa OCHOBE OMPEICIICHHON MPOOJIEeMBbl U CYHIECTBYIOIIUX BO3MOXKHOCTEH;

. (dbopMynupoBaTh yueOHBIC 3a/1a4H KaK IIard JOCTHKEHHUS MTOCTABICHHOM LIEIH e TEIIbHOCTH;

. 00OCHOBBIBaTh 11€JIEBbIE OPUEHTUPHI U IPUOPUTETHI CCHIIIKAMU Ha IIEHHOCTH, YKa3blBas U 00OCHOBBIBAS JIOTHUECKYIO TIOCIEA0BATEIbHOCTD I1aroB.
2. YMeHne caMOoCTOSTENTbHO TUIAHUPOBATh ITyTH TOCTHKEHUS 1IeJIeH, B TOM YHCJIe albTepHATUBHBIC, OCOZHAHHO BBIOMpPATh Hanbosee HpPeKTUBHBIE
CIoCcOOBI peleHus y9eOHBIX M MO3HaBaTEIbHBIX 3a/1a4. O0yJaromuicss CMOXKET:

. OTIpeIeNIATh HeOOX0IUMBIE JIeHiCTBHE(s1) B COOTBETCTBUU C YyUeOHOM 1 NIO3HABATENLHOM 33ajaueii U COCTAaBIIAThH AJITOPUTM HX BBITOJTHEHHUS,

. 000CHOBBIBATh U OCYIIECTBIISATH BBIOOp Hanbosee 3¢ (PeKTUBHBIX CIIOCOOOB pelieHUsT YIeOHBIX U MO3HABATEIBHBIX 33]1a4;

. OTIpEeAEISATH/HaXOUTh, B TOM YUCJIE U3 MPETIOKEHHBIX BAPHAHTOB, YCIOBHS ISl BHIITOJIHEHUST y4eOHOW U MTO3HABATEIILHOM 3a/1a4H;



. BBICTPanBaTh )KM3HEHHBIC TUTAHBI HA KPATKOCPOYHOE OyayIiee (3asBIIsATh [[EIeBbIe OPUEHTHPHI, CTABUTH aJICKBATHBIC UM 3314 U MpeJiaraTh
NeCTBUS, YKa3biBasg 1 000CHOBBIBAS JIOTHUECKYIO MOCIEA0BATEIbHOCTD I11aroB);

. BBIOMPATH U3 MPEATIOKECHHBIX BAPUAHTOB M CAMOCTOATEIBHO UCKATh CPEACTBA/PECYPCHI IS PEIICHUS 3a/1a4H/ IOCTUKECHUS 1IeITH;

. COCTABJIATH IJIaH pEIEHUs POOIIeMBbl (BBIIOIHEHUS IPOEKTA, IPOBEIECHUS UCCIIEOBAHU);

. OTIpeNIeNIATh OTEHIMATIbHbIE 3aTPYAHEHUS MPHU pEIIeHNH YueOHOM U MO3HABATEIbHOM 3a/1a4ui M HAXOAUTh CPEACTBA ISl UX YCTPAHCHHUS;

. OIUCBIBATh CBOM OMBIT, 0OPMIISAS €ro JUIsl Iepejaun APYruM JIIOASIM B BUIE€ TEXHOJIOTHH PELICHUs IPAKTUYECKHX 3a/1a4 OIPEAEICHHOT0 KJlacca;
. IUTAHUPOBATh U KOPPEKTUPOBATH CBOIO MHANBUIYAIbHYIO 00pa30BaTEIbHYIO TPACKTOPHIO.

3. YMeHne COOTHOCUTB CBOU ACUCTBHS C IIIAHUPYEMBIMH PE3YNIbTaTaMHU, OCYILECTBIATh KOHTPOJIb CBOCH NEATEIBHOCTH B MIPOLIECCE AOCTHKCHHUS

pe3yabTara, OnpeesTh CIocOOb! IEHCTBU B paMKax MPeIOKEHHBIX YCIOBUH U TpeOOBaHHM, KOPPEKTUPOBATH CBOM JIEHCTBHS B COOTBETCTBUU C
HU3MeHstomencs curyareid. O0yJarommiicss CMOXKET:

. OIIPENIeNIATH COBMECTHO C MEAAaroroM M CBEPCTHUKAMHU KPUTEPUH TNIAHUPYEMBIX PE3yJIbTaTOB M KPUTEPUH OLICHKH CBOEH yueOHOH NesITeTbHOCTH;
. CHCTEMAaTH3HPOBATh (B TOM YHCJIE BEIOMPATh IPUOPUTETHBIC) KPUTEPUH TUIAHUPYEMBIX PE3YJIbTATOB M OIICHKH CBOCH JCATEIbHOCTH;

d OT6HpaTb HWHCTPYMCHTHI JIs1 OLICHUBAHU cBOEH ACATCIIbBHOCTH, OCYIICCTBIIATE CAMOKOHTPOJIb cBOCH ACATCIIbBHOCTH B paMKax MPCAJIOKCHHBIX
YCJIOBHH ¥ TpeOOBaHUM;

. OLICHHUBATb CBOIO AEATEILHOCTD, apI'YMEHTUPYs IPUYUHBI JOCTHIKEHUS U OTCYTCTBUS IUIAHUPYEMOT'O PE3yIbTara;

. HAXOJIUTh JIOCTaTOYHBIE CPENICTBA IS BBITIOJTHEHUS YICOHBIX EHCTBUN B M3MEHSIOMICIHCS CUTYAIlMH W/WIN TIPU OTCYTCTBHH TUTAHUPYEMOTO
pe3yabTara;

. paboTasi Io CBOEMY IUIaHYy, BHOCHTh KOPPEKTHBBI B TEKYIIYIO IETEILHOCTh HA OCHOBE aHAIN3a U3MEHEHHU CUTYAIlUH JIJIS TIOJTy4eHUS
3aIlJIAHUPOBAHHBIX XaPaKTEPUCTHK MPOIYKTa/Pe3yIbTara;

. YCTaHABJIMBATH CBSI3b MEKIY MOITYYCHHBIMU XapaKTEPUCTUKAMU TPOIYKTA U XapaKTEPUCTUKAMU MPOIIecca ACITETbHOCTH U TI0 3aBEPIICHUN
JEeATEIIbHOCTY IIpeIaraTb U3MEHEHHUE XapaKTEPUCTUK IIPOLecca JUIs ITOIYYEHUS YIYYIICHHBIX XapaKTePUCTUK IPOAYKTa;

. CBEpSATH CBOM JICHCTBHS C IIEIBIO U, TPU HEOOXOIUMOCTH, UCTIPABIISITH OIITUOKH CAMOCTOSTEIBHO.

4. YMeHue oLeHUBaTh PABUIBLHOCTD BBHITIOJIHEHUS Y4eOHO! 3a1aui, COOCTBEHHbBIE BO3MOKHOCTH ee petleHns. OOyJaromuicss CMOXKET:

. OTIPENIeNIATh KPUTEPUH TPABMIIBHOCTH (KOPPEKTHOCTH) BHIMIOIHEHUS YIeOHOH 3a/1a4H;

. aHAJM3UPOBATh U OOOCHOBHIBATH MPUMEHEHHE COOTBETCTBYIOIIETO MHCTPYMEHTAPHUS ISl BBIITOJHEHHS yueOHOM 3a1auu;

. CBOOOJTHO TIOJIH30BATHCS BBIPAOOTAaHHBIMU KPUTEPUSMHU OIEHKU M CAMOOIICHKH, HCXOISl M3 IIEJTH U MMEIOLINXCS CPEJICTB, pa3jindas pe3yabTaT u
CIIOCOOBI IEHCTBU;

. OLIEHUBATh MPOAYKT CBOCH IEATEILHOCTH I10 33IaHHBIM /T CAaMOCTOSITEIIHHO OMPEIEIICHHBIM KPUTEPUSM B COOTBETCTBHH C IIEITHIO
JACATCIIbHOCTH,

. 00OCHOBBIBATh IOCTHKUMOCTB IIeJTH BBIOPaHHBIM CIIOCOOOM Ha OCHOBE OIICHKH CBOMX BHYTPEHHHUX PECYpPCOB U JIOCTYITHBIX BHEIIHUX PECYPCOB;
. (buKCUpOBaTh U aHATU3UPOBATH AMHAMHUKY COOCTBEHHBIX 00Pa30BaTENbHBIX PE3YIbTATOB.

5. Brnanenue ocHOBaMH CaMOKOHTPOJISI, CAMOOIICHKH, TPUHSATHUS PEIICHUH U OCYIIECTBICHHSI OCO3HAHHOTO BBIOOpA B yUEOHOM M TTO3HABATEIIEHOM.
OOyJaromuiicss CMOXeT:

. HaOJIOAaTh ¥ aHAIM3UPOBATH COOCTBEHHYIO YUCOHYIO U TTO3HABATEINBHYIO JIEATEILHOCTD M IESITEIbHOCTh JPYTUX 00YUaIOMIMXCS B IIPOIECcCe
B3aHMOIIPOBEPKH;

. COOTHOCHTB PEabHbIC U TUNIAHUPYEMbIC PE3YIIbTaThl MHAWBUIYAIBHOW 00pa30BaTEIILHON NESITEILHOCTH U IeIaTh BBIBOIBI;
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. NPUHUMATD PELICHHE B y4eOHOM CUTYAIIMH U HECTH 32 HETO OTBETCTBEHHOCTD;

. CaMOCTOSITENILHO ONPENENATh IPUUYMHBI CBOETO yCIleXa UM HeyCleXa M HaXOAUTh CIIOCOOBI BBIXOJAa U3 CUTYAIMH HEYyCIeXa;

. PETPOCHIEKTUBHO OIPENENATh, KaKue JEHCTBUA MO PELICHUIO yueOHOM 3a1aun WK ITapaMeTphl 3TUX JeHCTBUI MPUBEIN K TOTYYEHUIO UMEIOLIETOCS
IPOAYKTa y4eOHOM 1eATEIbHOCTH;

. JE€MOHCTPHPOBATH IPUEMBI PETYIISILIUN TICUXO()U3HOIOTHIECKUX/ SMOIIMOHATIBHBIX COCTOSIHUN JJIS1 TOCTUKEHUS Y PeKTa yCrIoKoeHus (yCTpaHEeHUs

SMOITMOHATBPHOM HANPSHKEHHOCTH ), 3(pdekTa BoccTaHOBIEHUS (0CIa0IeHUS IPOSBICHUN YTOMIICHHS ), YD PeKTa aKTUBU3AINH (TIOBBITICHUS
NCUXO(PHU3HOTIOTUYECKON PEaKTUBHOCTH).

ITo3naBaTesibHbIe YY ]|

6. YMeHue ornpenenaTs NOHATHsI, CO3/1aBaTh 0000IICHNS, yCTaHABIUBATh aHAJIOTUH, KJIACCU(PUIIMPOBATh, CAMOCTOSATEILHO BEIOUPATh OCHOBAaHUS U
KpUTEpUU JJI KilacCU(PUKALMY, YCTAaHABIUBATh IPUYUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH JIOTHYECKOE pacCykKIeHUE, yMO3aKItoueHne (MHIYKTUBHOE,
JIelyKTHUBHOE, 110 aHAJIIOTUH) U AeTaTh BBIBOABI. OO0yJaromuiicss CMOXKeET:

. noJIOMpaTh CI0BA, COMIOAYMHEHHBIC KIIIOYEBOMY CIIOBY, ONPEICISIONINE €r0 MPU3HAKU U CBOWCTBA;

. BBICTPanBaTh JIOTHUECKYIO [[EMOYKY, COCTOSIIYIO M3 KIFOYEBOTO CI0BA U COMOAYNHEHHBIX €MY CJIOB;

. BBIJICJIATH OOIINN MPU3HAK JABYX WJIM HECKOJIBKUX MPEIMETOB HIIH SIBJICHUI U OOBSICHATH X CXOJICTBO;

. OOBEAMHSTH MPEAMETHI U SBIICHUS B TPYIIIIHI 110 ONPEACICHHBIM MTPU3HAKaM, CPAaBHUBATh, KIACCHPHUITMPOBATH U 00001IaTh ()aKTHI U SBICHUS;
. BBIJICIIATH SIBJICHUE W3 OOIIETO psia APYTUX SIBICHUN;

. OTIPEEISATh O0CTOSITENLCTBA, KOTOPHIE MPEANISCTBOBAIA BOSHUKHOBEHHIO CBSI3U MEXTY SBICHUSMHU, U3 ITHX OOCTOSITEITLCTB BT
OTIpENIeNSIOINE, CIOCOOHBIC OBITh MPHYNHOMN TaHHOTO SIBJICHUS, BRISIBIISATH IPUYHHBI U CIICACTBUS SIBICHUM;

. CTPOUTH PACCYX ACHHUE OT OOIINX 3aKOHOMEPHOCTEH K YaCTHBIM SIBJICHUSIM U OT YaCTHBIX SIBIICHUH K OOIIMM 3aKOHOMEPHOCTSIM;

. CTPOHUTH PACCyKIIEHHE HA OCHOBE CPaBHEHHUSI IPEIMETOB U SIBICHHH, BBIJEIISS IPUA ATOM OOIIME MTPU3HAKH;

. M3JIaraTh MOJIYYEHHYIO HHPOPMAIUIO, HHTEPIPETUPYS €€ B KOHTEKCTE PEIIaeMoil 3a/1a4u;

. CaMOCTOSITEITFHO YKa3bIBaTh Ha WH(GOPMAIIHIO, HYKTAIOIIYIOCS B IPOBEPKE, MpeaaraTb U MPUMEHITh CIOCO0 MPOBEPKH JOCTOBEPHOCTH
uHpOpMaLNK;

. BepOaIM30BaTh SMOIIMOHAIFHOE BIICUATIICHHE, OKa3aHHOE Ha HETO HCTOYHUKOM;

. OOBSICHSITh SIBJICHUS, TIPOIIECCHI, CBSI3U U OTHOIICHUS, BBISIBIISIEMBIE B X0/ I03HABATEIHHON U HCCIEI0BATEIBCKOU e TEIILHOCTH (IPUBOIUTH
00BSICHEHHE C M3MEHEHHEM (DOPMBI PEICTABIICHUS; OOBSICHATD, JETATH3UPYS Wi 0000111as1; OOBACHSTH C 3aJJaHHOW TOYKU 3pEHUS ),

. BBISIBJISITH M HA3bIBATh IPUYUHBI COOBITHSI, SIBIICHUS, B TOM YKCJIE BO3MOXHbBIE / HarOoJiee BEPOSTHBIC IPUYUHBI, BO3MOXHBIC TIOCIIEICTBUS
3aJJaHHOM MPUYUHBI, CAMOCTOSATEIBHO OCYIIECTRIISISI IPHYUHHO-CIICICTBCHHBIN aHAIN3;

. JIeNaTh BBIBOJ HA OCHOBE KPUTUYECKOTO aHATN3a Pa3HBIX TOYECK 3PCHMSI, TOATBEPKIATh BBHIBOJ COOCTBEHHOM apryMEeHTAIUEH UIH CAMOCTOSITEIIEHO
MOJTyYCHHBIMU JaHHBIMU.

7. YMeHue co3iaBaTh, IPUMEHSTh U Pe0OpPa30BhIBATH 3HAKU M CUMBOJIBI, MOJIEIIM U CXEMBI JIJIsl pEeIICHHs YIeOHBIX U TIO3HABATEIbHBIX 3a7a4.
OO0yJaroIHICs CMOXKET:

. 0003HaYaTh CHMBOJIOM M 3HAKOM TPEAMET W/WJIH SIBICHUE;

. OTIPENIENIATH JIOTUYECKHE CBSI3U MEKIY NMPEAMETaMH W/WIIH SBJICHUSMH, 0003HAYaTh TaHHBIE JIOTHYECKUE CBSI3U C TOMOIIBIO 3HAKOB B CXEME;
. co3J1aBaTh a0CTPAKTHBIN UM pealibHBIN 00pa3 mpeaMeTa 1/UiTi sIBIICHHS,

. CTPOUTH MOJIENIH/CXeMY Ha OCHOBE YCJIOBUH 3aJ1a4u U/WUJIU CIIOcO0a e pelieHus,
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b CO31aBaTh BGPGaJIBHBIe, BCILICCTBCHHBIC U HH(bOpMaHHOHHBIC MOJICJIN C BBIACIICHUCM CyH.[eCTBeHHBIX XapaKTepI/ICTI/IK OG’beKTa JJI onpeneneHHﬂ
croco0a perreHus 3aJJa4i B COOTBETCTBUHU C CHTYaIUCH;

. peoOpa3oBHIBATh MOJICNH C IIEJIbIO BBISBJICHUS OOIINX 3aKOHOB, ONPEACISIONINX JaHHYIO PEIMETHYIO 00JIacTh;

. MEPEBOANTH CIIOKHYIO TI0 COCTaBY (MHOTOACIEKTHYIO) HH(popMaIuio u3 rpadudeckoro wim GopMaaIn30BaHHOTO (CHMBOJIBHOTO) TIPE/ICTABIICHUS B
TEKCTOBOE, U HA000POT;

. CTPOUTH CXEMY, AITOPUTM JEUCTBUS, UCIIPABIIATH WM BOCCTAHABIIMBATH HEU3BECTHBIIM paHee alrTOPUTM Ha OCHOBE UMEIOIIETocs 3HaHUS 00
00BEKTEe, K KOTOPOMY IPUMEHSIETCS alITOPUTM;

. CTPOUTH J10KA3aTEIbCTBO: MPSAMOE, KOCBEHHOE, OT IPOTUBHOTO;

. aHATM3UPOBATH/pedIIEKCUPOBAThH OMBIT Pa3pabOTKH U pealn3aluy Y4eOHOTr0 MPOEKTa, UCCaeI0BaHUs (TEOPETHUECKOT0, SMITUPHUECKOT0) Ha OCHOBE
MpeJI0KEHHON MPOOIEMHOI CUTYalllH, TOCTABIEHHOM LIE€IN U/UITU 3aJJaHHBIX KPUTEPHUEB OLEHKU MPOAYKTa/pe3yybTara.

8. CwmeicrioBoe uTeHne. O0yJarouiics: CMOXKET:

. HaxOJIUTh B TEKCTE TpeOyemyro nH(OpMaInio (B COOTBETCTBUH C IIETSIMU CBOEH JEATEIHHOCTH);

. OPHEHTUPOBATHCS B COJICPKAHUU TEKCTA, TOHUMATh IEIOCTHBINA CMBICIT TEKCTa, CTPYKTYPUPOBATh TEKCT;

. YCTaHABIIMBATh B3aMOCBS3b OIMCAHHBIX B TEKCTE COOBITHI, ABIEHUH, TPOLIECCOB;

. PE3IOMHUPOBATh INIABHYIO UCIO TEKCTa,

. peoOpa3OBbIBATH TEKCT, TIEPEBOAS» €ro B APYTYI0 MOIAIbHOCTh, MHTEPIPETUPOBATH TEKCT (XYI0KECTBEHHBIN 1 HEXY0’KECTBEHHBIN — y4eOHBIH,
Hay4YHO-TIONYJISIPHBIA, HH)OPMALIMOHHBIH, TeKcT non-fiction);

. KPUTHYECKH OLIEHUBATh cojiepaHue U GopMmy TeKcTa.

9. ®opMUpOBaHHUE U PA3BUTHE 3KOJIOTMYECKOTO MBIIIICHHS, yMEHUE IPUMEHSTh €0 B IO3HABATEIbHOM, KOMMYHHKATUBHOM, COLIMAIBHOM MPAKTUKE U
npodeccuoHaibHON opueHTaH. OOYJIarOIINIiCs CMOXKET:

. OTIpeJIeNIATh CBOE OTHOIICHHUE K IPUPOIHOI cpere;

. aHAJIM3UPOBATH BIHUSHUE HKOJIOTMUYECKUX (aKTOPOB HA Cpely OOUTaHMS KUBBIX OpPraHU3MOB;

. IIPOBOJUTD IIPUYMHHBIN U BEPOSTHOCTHBIM aHAIIU3 DKOJIOTHUECKUX CUTYalUH;

. MIPOTHO3UPOBATh U3MEHEHUS CUTYAINH IIPU CMEHE JecTBHs oHOro (hakTopa Ha AeicTBHre Apyroro ¢hakropa;

. pacrpoCTpaHATh SKOJIOTUYECKUE 3HAHUS U y4aCTBOBATh B MPAKTUYECKHX JIEAX I10 3AIIUTE OKPY>KAIOIIECH CpeIbl;

. BBIpaXKaTh CBOE OTHOIICHHE K MPUPOJIE Yepe3 PUCYHKH, COUMHEHUS, MOJIENIN, TPOEKTHbIE PaOOTHI.

10. Pa3BuTre MOTHBAIMK K OBJIAICHUIO KYJIbTYPOH aKTHBHOTO MCIIOJIB30BaHMS CIIOBApE M IPYTUX MOMCKOBBIX cucTeM. OOyJatomuiics CMOXKET:

. OTIpeeIsATh HEOOXOAMMbIE KITI0UEeBbIE TOUCKOBBIE CIIOBA U 3aPOCHI;

. OCYIIECTBISATH B3aUMOACHCTBUE C JIEKTPOHHBIMHU ITOMCKOBBIMH CUCTEMAaMHU, CIIOBaPSIMU;

. (hopMHPOBAaTh MHOXKECTBEHHYIO BHIOOPKY U3 MOMCKOBBIX UICTOYHHUKOB JIJIs1 OObEKTUBU3ALIMU PE3YyIbTATOB MTOKUCKA;

. COOTHOCHTD TIOJYYEHHBIE PE3YIIbTAThl IOUCKA CO CBOEH JEATEIbHOCTHIO.

KommynukatuBubie YY /]

11.  YmeHue opraHu30BbIBaTh yueOHOE COTPYIHUYECTBO U COBMECTHYIO JCSATEIBHOCTh C YUYUTEIEM U CBEPCTHUKAMU; pad0TaTh UHAMBHUIYyaTbHO U B

rpynme: HaXoAUTh oOlee pellieHne U pa3pemiath KOH(IMKTH Ha OCHOBE COTJIACOBaHUS MO3UIMMA U yyeTa HHTEPECOB; (POpMYIMpPOBaTh, ApryMEHTHUPOBATH U
OTCTanBaTh CBOC MHEeHHE. OOYyJarOIIUNCS CMOXKET:
[] OTIpeEIsATh BO3MOXKHBIE POJIM B COBMECTHOM J1€ATEIbHOCTH;



[] UTPATh ONPEICIICHHYIO POJIb B COBMECTHOU JIEATEIBHOCTH;

] MIPUHUMATD MTO3HIINIO COOECeTHNKA, TOHUMAs! TIO3UITUIO IPYToro, pa3inyaTh B €ro peyr: MHEHHE (TOUKY 3pEHHUs ), JOKA3aTeIbCTBO (apTyMEHTHI),
(aKThI; TUTIOTE3BI, AKCHOMBI, TEOPHH;

[] OTIPEIENIATh CBOU JCUCTBUS U JCHCTBUS MTAPTHEPA, KOTOPHIE CITOCOOCTBOBAIIN HITH MPETISITCTBOBAIN MTPOYKTUBHOW KOMMYHHKAITHIH;

|:| CTPOUTH MO3UTHUBHBIC OTHOLICHUSA B ITPOLICCCC y‘-IeGHOI\/'I U II03HaBaTeIbHOMI JACATCIIbHOCTH,

[] KOPPEKTHO ¥ apryMEHTHPOBAHHO OTCTauBaTh CBOIO TOUKY 3PCHUsI, B TUCKYCCUH YMETh BBIIBUTATh KOHTPAPTYMEHTEHI, iepedpasupoBaTh CBOO
MBICJIb (BJIa,Z[eHI/Ie MEXaHNU3MOM 3KBUBAJICHTHBIX 3aMeH);

[] KPUTHYECKH OTHOCHUTHCS K COOCTBEHHOMY MHEHUIO, C JOCTOMHCTBOM IPU3HABATH OIIMOOYHOCTH CBOCTO MHEHUS (€CITH OHO TaKOBO) U

KOPPEKTUPOBATh €T0;
Ipeularath ajlbTEPHATUBHOE pEIIEHHE B KOHQINKTHOW CUTYalluu;

BBIJICJIATH OOIIYIO TOUKY 3PEHUS B JUCKYCCUU;

JIOrOBAapUBAThCS O MPABUIIAX U BOMPOCcax [uisd 00CYkI€HUS B COOTBETCTBUH C IIOCTABICHHOM Mepe]l IpyIIoi 3aaaueii;

OpraHM30BBIBaTh y4eOHOE B3aMMOJICHCTBIE B TPYIIIE (OMPENEIIATh OOIHE LEH, PacpPeIesaTh PO, JOrOBAPHBATHCS JPYT C APYTOM U T. 11.);
YCTpaHATh B paMKax JUajiora pa3pbiBbl B KOMMYHUKAIMH, 00YCIOBIEHHbIE HEIIOHUMAHUEM/HEPUATHEM CO CTOPOHBI COOECEHUKA 3a1a4l, (POPMBI
WM COJEP KaHUS AUAJIOra.

12. YMeHue 0CO3HaHHO UCIOJIb30BATh PEUYEBHIE CPEJICTBA B COOTBETCTBUU C 3a/laueil KOMMYHHMKALIMU JJIs1 BBIPDAYKCHHsI CBOMX YYBCTB, MBICIIEH U
NoTpeOHOCTEH IS TUIAHUPOBAHUS U PETYIISILUU CBOCH NEATETbHOCTH; BIIaJICHUE YCTHOM U MMCbMEHHOU PEeYbi0, MOHOJIOTHYECKOH KOHTEKCTHOM peyblo.
OO0y4aroIHICs CMOXKET:

OOodn

. OTIpeNIeNIATh 3a7a4yy KOMMYHHUKAIIMHU U B COOTBETCTBHHU C HEW OTOMPATh peueBble CPEACTBA;

. 0TOMpPATh U UCIOIH30BaTh peUYEBbIE CPECTBA B MPOIECCE KOMMYHUKALIUU C IPYTUMHU JIFOJIbMU (IMAJIOT B Mape, B Majoi rpymnmne u T. 1.);

. MPEJCTABIATH B YCTHOM MIJIM MUCHbMEHHOW (hopMe pa3BEpHYTHIH MJ1aH COOCTBEHHOM e TETbHOCTH;

. co0JII0AaTh HOPMBI IYOJIMYHON peyuu, peryiaMeHT B MOHOJIOTE U AUCKYCCHUU B COOTBETCTBUU C KOMMYHUKAaTUBHOM 3a1auei;

. BBICKa3bIBaTh M 00OCHOBBIBATh MHEHUE (CYKIICHUE) U 3alpalliBaTh MHCHHE MTAPTHEPa B paMKax JMAaJora;

. MPUHUMATD PEIlIeHUE B X0/ JUAJIOTa U COTJIACOBBIBAThH €TI0 C COOECETHUKOM;

. CO3/1aBaTh MMCbMEHHBIEC «KJIMIIMPOBAHHBIC» U OPUTHHAIBHBIE TEKCTHI C UCIIOIb30BaHUEM HEOOXOAUMBIX PEUEBBIX CPE/ICTB;

. UCIOJIb30BaTh BepOasIbHbIE CPECTBA (CPEACTBA JOTUUECKON CBA3H) ISl BHIACIIEHUSI CMBICTIOBBIX OJIOKOB CBOETO BBICTYILICHUS;

. UCIOJIb30BaTh HEBEPOAIbHBIE CPEJICTBA WM HATJISAHbIE MaTepHalIbl, TOATOTOBIEHHBIE/OTOOpaHHbIE MTOJT PYKOBOJACTBOM YUUTEIS;

. JIeNIaTh OLICHOYHBIN BBIBOJ O JOCTMXKEHUHU 1EIH KOMMYHHUKAIIMN HETIOCPEICTBEHHO MOCIIE 3aBEPIICHNUS KOMMYHHUKATUBHOTO KOHTAKTa U
000CHOBBIBATH €TO.

13. dopMuUpOBaHKE U PA3BUTHE KOMIETEHTHOCTH B 00JIAaCTH MCTIOIb30BaHUs HH()OPMAITMOHHO-KOMMYHHUKAITMOHHBIX TexHoJorui (nanee — UKT).
OOyJaromuiicss CMOXKeT:

. L[eJICHANPaBJICHHO UCKaTh U UCII0JIb30BaTh HH()OPMaLlMOHHBIE PECYPChI, HEOOXOAUMBIE JIsl pEIeHUs YUeOHBIX U MPAKTUYECKUX 3a/1a4 C TOMOUIBIO
cpencts UKT;

. BbIOMpATh, CTPOUTH U UCIOIb30BaTh a/IEKBATHYIO HH(GOPMALIMOHHYIO MOJIENh AJIsl Iepejaul CBOMX MBICIIEH CpeCTBAMH €CTECTBEHHBIX U
(opManbHBIX SA3BIKOB B COOTBETCTBUHU C YCIOBHSIMH KOMMYHHUKAIIHH;

. BBIICTISITH MTH(GOPMAIIMOHHBIH acMeKT 3a/1a4k, ONEepUPOBATh JaHHBIMU, UCIIOIB30BaTh MOJEIb PEIICHUS 3a]auu;
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d HCIOJIb30BATh KOMIIBIOTCPHBIC TCXHOJIOTHUU (BKJ’IIO‘IEUI BI:I60p AZICKBATHLBIX 3a1a4€ UHCTPYMCHTAJIbHBIX IPOTrpaMMHO-alIapaTHbIX CPEACTB U
CEpPBHUCOB) JIJIS pelIeHUs] HH(POPMAITMOHHBIX 1 KOMMYHHKAIIHOHHBIX Y4eOHBIX 33/1a4, B TOM YHCIIC: BEIYUCIICHUE, HAITMCAHUE MTUCEM, COUMHEHUH, TOKIIA/IOB,
pedeparoB, co3nanue Npe3eHTalul U Jp.;

. WCTIOJIH30BaTh MHPOPMAITUIO C YIETOM ITHYECKHUX U ITPABOBBIX HOPM;

. co3JlaBaTh WH(OPMAIIMOHHBIE PECYPChHI PA3HOTO THIIA U IS pa3HbIX ayITUTOPHA, COOMI0aTh HHPOPMALMOHHYIO TUTHEHY H ITpaBHIIa
nH(pOpPMaIMOHHOM 0€30MMacCHOCTH.

IpeaMeTHBIMU pe3yJIbTATAMH U3YUYeHUsI PEMETA SIBJSIKOTCS CJeTYHIHe YMEeHH:

. OCO3HAHHE POJIU BEIIECTB:

- OIIPEJEIATH POJIb PA3JIMYHBIX BEIIECTB B IIPUPOIE U TEXHUKE;

- OOBSICHATD POJIb BEIIECTB B HX KPYTOBOPOTE.

. pPacCMOTPEHHE XMMUYECKHUX TPOLIECCOB:

- IPUBOJANUTH TIPUMEPBI XHMUYECKHUX IPOIIECCOB B TIPUPOJIE;

- HaXO4UTh YCPThl, CBUACTCILCTBYIOIIUC 06 O6H_[I/IX MMPpU3HAKaX XUMHUYCCKUX MPOUCCCOB U UX pA3JINYHUAX.

b HCIIOJIb30BAHNE XUMUUECKIX 3HAHU B 6I)ITy1
— OOBSCHATDH 3HAUCHUE BEILIECTB B KU3HU U XO3SIHCTBE YEIOBEKA.
b OOBACHATH MHP C TOYKU 3PCHUA XUMUMU:

— MEPEUUCIIATh OTIIMUYUTEIbHBIE CBOMCTBA XUMUYECKUX BEIIECTB;

— pa3nnyaTh OCHOBHBIE XUMUYECKHE TIPOLIECCHI;

- ONPE/ICIATh OCHOBHBIE KJIACChl HEOPTaHUUECKHUX BEILIECTB;

- IOHUMATh CMBICIT XUMHUYECKUX TEPMUHOB.

. OBJIAJICHHE OCHOBAMHU METOOB IMO3HAHUS, XapAKTEPHBIX /ISl €CTECTBEHHBIX HAYK:

- XapaKTepu30BaTh METOIbl XUMUUECKOIN Hayku (HaOI0eHIe, CpaBHEHHE, SKCIIEPUMEHT, U3MEPEHHE) U X POJIb B IO3HAHUU IPUPO/IBI;
- IPOBOJUTH XUMUYECKHIE OMBITHI U SKCIIEPUMEHTHI i OOBSICHATH UX PE3YJIbTATHI.

. yYMEHHE OLICHUBATh MOBEICHUE YeIOBEKa C TOUYKU 3pEHUsI XUMUYECKOM 0€30acCHOCTH MO0 OTHOIICHUIO K YEJIOBEKY U IPUpPO/IE:

- MCTIOJIb30BATh 3HAHUS XUMHH MIPU COOJIIOICHUH TIPABUII UCTIOIB30BAaHUS OBITOBBIX XUMHUYECKHX MPENapaTos;

— pa3nnyarh onacHble U 0e30IacHbIe BEIIeCTBa.

B npouecce 06yuenun 6plnycKHUK Hayuumcs:

* XapaKTepU30BaTh OCHOBHBIC METO/IbI IO3HAHUS: HAOIIOICHNE, U3MEPEHHE, IKCIICPUMEHT;

* OIUCHIBATh CBOMCTBA TBEP/BIX, )KUJIKUX, Ta3000pa3HbIX BEIIECTB, BBIIEISA UX CYLIECTBEHHbIE TPU3HAKY;

* PacKpbIBATh CMBIC]I OCHOBHBIX XMMUYECKUX MOHATUH «aTOM», «MOJIEKYJIa», «XUMHUUYECKUHN 3EMEHT», «IIPOCTOE BEIIECTBOY, «CIOXKHOE BEILIECTBOY,
«BAJIEHTHOCTbY, «XUMHUYECKasl PeaKIus», UCIONIb3Ys 3HAKOBYIO CUCTEMY XUMHH;

* PacKpbIBATh CMBICI 3aKOHOB COXPAHEHHS MacChl BEILIECTB, IOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHON TEOPUH;

* pa3nu4aTh XUMUYECKHE U (PU3HUECKUE SIBICHUS;

* Ha3bIBATh XMMHUYECKHUE IIEMEHTHI,

* OIpeNIeNsATh COCTaB BEIIECTB MO UX (hopMyiaM;



* OINPEENATh BAJICHTHOCTh aTOMA AJIEMEHTA B COCIUHEHUSIX

* OIpeNEATh TUIl XUMHUUECKUX PEaKIIHii;

* Ha3bIBATh MIPU3HAKU U YCIIOBHS MPOTEKAHUS XUMUYECKUX PEAKIUI;

* BBIABJISATH IPU3HAKHU, CBUIETEILCTBYIONINE O MPOTEKAHUH XUMHUECKON peaklMy MPH BBHIOJIHEHUU XUMUYECKOTO OIBITA;

* COCTaBJIATH (POPMYJITBI OMHAPHBIX COCTUHEHUH;

* COCTaBJISITh YPABHEHUSI XUMHUUECKHUX PEAKIIHIA;

* co0r01aTh MpaBmiIa 6e30nacHoil paboTHI P MPOBEACHUH OIBITOB;

* TI0JIb30BAThCS JTAOOPATOPHBIM 000PYAOBAaHUEM U TTOCY/IOH;

* BBIUUCISATH OTHOCUTENIbHYIO MOJIEKYIISIPHYIO U MOJISIPHYIO MacChl BEIIIECTB;

* BBIYHUCIIATH MAaCCOBYIO JIOJIF0O XUMHUYECKOI0 AJIEMEHTA 0 (hOpMyJie COeIMHEHNUS;

* BBIYUCIIATH KOJIMYECTBO, 00BEM MIIM MAcCy BELIECTBA MO KOJIMYECTBY, 00BEMY, MacCe peareHTOB WM MPOIYKTOB PEAKLIUH;

* XapaKTepHu30BaTh (HPU3MUECKHUE U XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB: KUCIOPOAa U BOJOPOa;

* [10JIy4aTh, COOUPATH KUCIOPOJ U BOAOPOS;

* pacro3HaBaTh OIBITHBIM MMyTEM ra3000pa3HbIe BEIIECTBA: KUCIOPO/I, BOJIOPO;

* PacKpbIBATh CMBICI 3aKOHA ABOTAJpPO;

* PacKphIBaTh CMBICI MOHITHH «TETIOBON 2 (HEKT peakum», «MOJSIPHBIN 00beM»;

* XapaKTepHU30BaTh (PU3MUECKUE U XUMUUYECKHE CBOMCTBA BOBI;

* PacKpbIBaTh CMBICI IOHSITUSI «PACTBOP»;

* BBIYHMCIIATH MAaCCOBYIO JIOJIFO PACTBOPEHHOI'O BELIECTBA B PACTBOPE;

* IPUTOTOBJISITH PACTBOPHI C ONMPEICTICHHON MAaCCOBOM JT0JIEH PaCTBOPEHHOIO BEIIECTBA;

* Ha3bIBaTh COCAMHEHUS N3YUEHHBIX KJIACCOB HEOPraHMUECKUX BEIIECTB;

* XapaKkTepu30BaTh HU3NUECKHUE U XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKHUX BEUIECTB: OKCHUJIOB, KUCIOT, OCHOBAHUM, COJIEH;

* OIIPENEIATh IPUHAMJIEKHOCTD BEIIECTB K ONPEIEIIEHHOMY KJIACCy COEIMHEHUI;

* COCTaBJISATH (POPMYJIBI HEOPIraHUYECKUX COSAMHEHNN N3YUYE€HHBIX KJIACCOB;

* IPOBOJUTH OMBITHI, MOATBEPKAAIOIINE XUMUUECKIE CBOMCTBA M3YYEHHBIX KJIACCOB HEOPTaHUYECKUX BEILECTB;

* pacro3HaBaTh OIBITHBIM IIYTEM PACTBOPHI KUCIOT U LIEI0YEH 10 U3MEHEHHUIO OKPACKU MHANKATOPA;

* XapaKTepU30BaTh B3aMMOCBSI3b MEXK/y KJIacCaMU HEOPTraHUYECKUX COCAMHEHUM;

* packpbiBaTh cMbici [lepuoanyeckoro 3akona JI.1. Menneneena;

* 00BSACHATH (PU3HMUECKUI CMBICT aTOMHOTO (TIOPSIKOBOI0) HOMEPAa XMMUYECKOTO 3JIEMEHTa, HOMEPOB I'PYIIIBI U MIEPHOa B IEPUOANYECKON CHCTEME
J.1. Menneneena;

* OOBSICHITH 3aKOHOMEPHOCTH U3MEHEHHS CTPOCHHS aTOMOB, CBOMCTB JIEMEHTOB B IIpeieiaX MaJbIX IEPHOIOB U TNIABHBIX MOATPYIII;

* XapaKTepHU30BaTh XUMHUYECKHE PJIEMEHTHI (0T BOJOpOJA 0 KalblMs) HA OCHOBE MX IMOJIOXKEHHs B mepuoauueckoit cucreme /.M. MenneneeBa u
O0COOCHHOCTEH CTPOCHUS UX aTOMOB;

* COCTaBJIATh CXEMbI CTPOCHUS aTOMOB MepBhIX 20 31eMeHTOB nepuoanueckoi cucremsl .M. Menaeneena;

* PacKpbIBATh CMBICI MOHITHI: «XUMUUYECKAS CBA3bY, «IJIEKTPOOTPULIATEIIbHOCTDY;

* XapaKTepHU30BaATh 3aBUCUMOCTh (PU3NYECKUX CBOMCTB BEIIECTB OT THUIA KPUCTAJUIMUECKOHN PElIeTKY;
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* ONPEACIISATh BUJI XUMUYECKOM CBSI3U B HEOPTAHUYECKUX COCIMHEHUSAX

* 1300paKaTh CXEMbI CTPOCHUS MOJIEKYJT BEIIECTB, 00pa30BaHHBIX Pa3HBIMHU BUJAMU XUMUYECKUX CBS3EH;

® PACKpbIBATh CMBICH MOHSATHM «UOH», «KAaTHOH», «AHUOH», <QIEKTPOJIUTBD), «HEIIEKTPOIUTB), «IIEKTPOIUTHYECKAS JUCCOLUALUSY,
«OKUCIIUTEINbY, «CTCIICHb OKMCIICHUS» «BOCCTAHOBUTEIbY, «OKHCIICHHUEY, «BOCCTAHOBIICHUEY;

* ONPEACIISITh CTEIEHb OKUCICHHUS aTOMa 3JIEMEHTA B COEUHEHUU;

* PaCKpbIBATh CMBICJ TEOPHUH IEKTPOJIUTHIECKONU TUCCOLNAINY;

* COCTaBJIATh YPABHEHHUS JIEKTPOJUTUYECKON TUCCOLMALIUM KUCIIOT, IIEI0YEH, CONEN;

* O0BSACHATH CYIITHOCTD MPOIECCa ICKTPOTUTUICCKOMN AUCCOUAIIMK U PEAKIIM HOHHOTO 0OMEHa;

* COCTABJISITH MOJIHBIE M COKPAIllEHHbIC HOHHBIC YPAaBHEHUS PEAKIINH OOMEHA;

* ONPEEISITH BO3MOXHOCTh MPOTEKAHUSI peaKI[uii HOHHOTO OOMEHa;

* IPOBOAUTH PEAKIMU, ITOATBEPKAAIOIINE KAUECTBEHHBIM COCTAB PA3JIMYHbBIX BELIECTB;

* OMPEACIISITh OKUCIUTENb U BOCCTAHOBUTEND;

* COCTaBJISATh YPABHEHUSI OKUCIIUTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKLUN;

* Ha3bIBaTh (DAKTOPHI, BIHSIONINE HA CKOPOCTh XUMHUYECKON PEaKIINH;

* KI1accu(UIIMPOBATh XUMUYECKHE PEAKITUH TI0 PA3IMYHBIM MPU3HAKAM;

* XapaKTepU30BaTh B3aMMOCBS3b MEXIY COCTABOM, CTPOCHUEM U CBOMCTBAMHU HEMETAJLIIOB;

* POBOJIUTH OTBITHI TIO TTOYYEHUIO, COOMPAHHIO M U3YYCHHIO XUMUYECKUX CBOMCTB ra3000pa3HbIX BEIIECTB: YIIIEKUCIOTO ra3a, aMMHAaKa;

* pacro3HaBaTh OMBITHBIM ITyTEM ra3000pa3HbIC BEIIECTBA: YTICKUCIBIN Ta3 1 aMMHAK;

* XapaKTEepU30BaTh B3AUMOCBSA3b MEXIY COCTABOM, CTPOCHUEM U CBOMCTBAMU METAILIIOB;

* Ha3bIBaTh OPTraHWYECKHE BEIIECTBA MO WX (OpMyse: METaH, dTaH, ITHICH, METaHOJ, ATaHOJ, TIUIEPUH, YKCYCHAas KHCIJIOTa, aMHHOYKCYCHas
KHUCJIOTa, CTEAPUHOBAs KMCIIOTA, OJIEMHOBAs KUCIIOTA, TJIFOKO03a;

* OIICHUBATh BIMSIHUE XUMHUUYECKOTO 3arpsI3HEHUS OKPYXKAIOIIEH Cpeabl HA OpPraHru3M YEI0BEKa;

* TPaMOTHO OOpaIaThcs ¢ BEMIECTBAME B IIOBCEAHEBHOM KU3HU

* OMPEACIISITh BO3MOKHOCTh MPOTEKAHUS PEAKIHMI HEKOTOPBIX MPEACTABUTENIC OPraHWYECKUX BEIIECTB C KUCIOPOJOM, BOJOPOJIOM, METAJLIAMHU,
OCHOBAHUSIMU, TAJIOTCHAMMU.

BuinyckHuk noayuum 603mM0MCHOCHb HAYYUMbCA:

* BBIIBUTATh M MPOBEPITH IKCIEPUMEHTAIbHO THIOTE3bl O XMMHUUYECKHUX CBOMCTBAX BEIECTB HA OCHOBE MX COCTaBa M CTPOCHMSI, UX CIIOCOOHOCTH
BCTYNATh B XUMUYECKHE PEAKLIMH, O XapaKTePe U NPOAYKTAX Pa3INYHBIX XUMUYECKUX PEAKIUII;

* XapaKTepU30BaTh BEIIECTBA [0 COCTAaBY, CTPOCHHIO M CBOWCTBAM, YCTAHABIMBATH IPUYMHHO-CIECACTBEHHBIE CBSI3U MEXAY JAHHBIMU
XapaKTEepUCTHUKAMU BEILIECTBA;

* COCTaBJIATh MOJIEKYJISIPHBIE U MTOJIHBIE HOHHBIE YPABHEHUS 110 COKPAILICHHBIM HOHHBIM YPaBHEHHUSIM;

* IPOTHO3UPOBATh CHOCOOHOCTH BEILIECTBA MPOSABIATH OKHCIUTEIbHBIE WM BOCCTAHOBUTEIBHBIE CBOICTBA C Y4YETOM CTENEHEH OKUCICHUS
3JIEMEHTOB, BXOJSIIUX B €T0 COCTAB;

* COCTaBJISITh YPABHEHUSI peaKLuii, COOTBETCTBYIOLIUX MTOCJIE0BATEILHOCTH IPEBPAIICHUN HEOPIraHUUECKUX BEIIECTB PA3IMUHBIX KIACCOB;

* BBIIBUTATh U MPOBEPATH IKCIEPUMEHTAILHO TUIIOTE3bl O Pe3ybTaTaX BO3JEHCTBHUS pPa3iMYHbIX (DAKTOPOB HA MU3MEHEHHE CKOPOCTH XUMHYECKOMN
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peakiuu;

* HCIIOJIH30BaTh MPUOOPETEHHBIE 3HAHUS JIJIs1 SKOJIOTHYECKH IPaMOTHOTO MOBEACHUSI B OKpY Kalolleil cpene;

* HCIIOJTH30BaTh MPHOOPETEHHBIC KITFOYEBbIE KOMIIETEHIIUHU MIPU BHITIOJHEHUH MPOEKTOB U Y4eOHO-HCCIEAOBATENBCKUX 334 TI0 H3YUYEHUIO CBOWCTB,
CIocOo0O0B MOJIyUEHHUS U PACIIO3HABAHUS BEIIECTB;

* 00BEKTUBHO OIICHUBATHh HH(DOPMAIIHIO O BEIIECTBAX U XUMUYECKUX MPOIIECCcax;

* KPUTUYECKU OTHOCHUTHCS K IICEBIOHAYYHON MH(pOpMaIn, HeTOOPOCOBECTHON peKIaMe B CPEJICTBAX MacCOBOM MH(OpMAIINH;

* 0OCO3HABaTh 3HAUYECHUE TEOPETUUECKUX 3HAHUMN MO XUMHUHU JJIs] IPAKTUUECKOM JESITEIbHOCTH YEJIOBEKa;

° co3/laBaTh MOJENIM M CXEeMbl JUIsl pelleHus Y4YeOHbIX U TII03HABaTENbHBIX 3aJa4; MOHUMAaThb HEOOXOJUMOCTh COOJIIONEHUS MPEIIUCaHUH,
npeyIaraeMbIX B MHCTPYKITUSX 110 UCTIOIH30BAHUIO JICKAPCTB, CPEACTB OBITOBOM XUMUU U JIP.
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2.Coaep:xanue yue0OHOro Kypca, npeamera
8kuace
(2 6 Hedento; ececo 68 u)

Bgenenue (4 1)
XHUMUA — HayKa O BEIIECTBAX, UX CBOMCTBAX U MPEBPALICHUSIX.
[ToHsATHE 0 XUMUYECKOM AJIEMEHTE U (JopMax €ro CyIeCTBOBAHUS: CBOOOIHBIX aTOMAaX, MPOCTHIX U CIOKHBIX BEIIECTBAX.

[IpeBpamenus BeniecTB. OTINYHE XUMUUECKUX PEAKIIMKA OT (U3UIECKUX SIBJICHUH. POJIb XUMUY B )KU3HH YeJIOoBeKa. XeMohuius u xemodoOous.
Kpartkue cBefeHus M3 HICTOPUU BOSHUKHOBEHUS U pa3BuTus xumud. Ilepuon anxumuu. [lonstue o pmnocopckom kamue. Xumus B XVI B. Pazpurue
xuMuu Ha Pycu. Posib 0T€4eCTBEHHBIX YUCHBIX B CTAHOBJICHUU XMMHYECKOW HaykH - paboTel M. B. JlomonocoBa, A. M. bytneposa, JI. 1. Menneneena.

XuMHu4ecKasi CAMBOJIMKA. 3HAKU XUMHUYECKUX JIEMEHTOB M MPOUCXOXKICHUE X Ha3BaHUU. Xumuueckue hopmynbl. MHIEKCH u K03()PUITMEHTHI.
OTtHocuTeIbHBIE aTOMHAS U MOJIEKYJIsIpHas Macchl. PacueT MaccoBoil 101 XMMHYECKOT 0 3JIeMeHTa 1o (opMyJie BellecTBa.

[Teproandeckas cuctema xuMuueckux 3aemMeHToB Jl. M. MeHeneeBa, ee CTpyKTypa: Malible ¥ OOJBIIHE IEPUOIbI, TPYIIIBI ¥ MOATPYIIIHI (TJIaBHAS U
nobouHas). [lepuonnyeckas cuctema Kak ClpaBOYHOE MOCOOUE IS MOJIyUYEHHUs CBEACHUM O XUMUYECKUX JIEMEHTAaX.

Pacuernbie 3agaum.
1. HaxoxxieHre OTHOCUTEIIbHOW MOJICKYJIIPHON MAacChl BEIIECTBA 0 €ro XUMHu4Ieckoi popmyite. 2. Beranciaenne MaccoBOi 10U XMMHUYECKOTO JJIEMEHTA B
BEIIIECTBE 110 ero Gopmyre.

Tema 1

ATOMBI XUMHYECKHX 3JieMeHTOB ( 10 u)

ATOMBI KaKk popMa CYIIECTBOBAHUS XMMHUYECKHUX 3JIeMeHTOB. OCHOBHBIE CBEICHHS O CTPOCHHH aTOMOB. J[0Ka3aTenbCTBa CII0KHOCTH CTPOCHUS ATOMOB.
Omnpiter Pesepdopna. [Tnanerapaas Mojienb CTpOEHUS aToMa.

CocraB aTOMHBIX s/iep: TPOTOHBI U HEUTPOHBL. OTHOCUTENBHAS ATOMHAs! Macca. B3auMoCBsI3b MOHATHH «IIPOTOHY, KHEUTPOH», KOTHOCUTEIbHASL aTOMHAs
Mmaccay.

W3meHeHue yrcia MpOTOHOB B SiApE aToMa - 00pa30BaHNE HOBBIX XUMUYECKUX JIEMEHTOB.

W3meHeHune vrciia HeUTPOHOB B siIpe aToma - 00pa3oBaHue n30TOnoB. COBpEMEHHOE OIPEIeNICHUE MOHATHS «XUMHUYECKUN AIeMeHT». MI30TombI Kak
Pa3HOBUAHOCTH aTOMOB OJTHOTO XMMUYECKOTO JIEMEHTA.

OnekTpoHbl. CTpOEHHE AIEKTPOHHBIX 000JIOYEK aTOMOB XUMHUECKUX 71eMeHTOB Nel-20 nmepuoanueckoii cuctemsl Jl. 1. Menneneesa. [lonsitue o
3aBEPILICHHOM U HE3aBEPIICHHOM 3JIEKTPOHHOM CJI0€ (SHEPTeTUUYECKOM YPOBHE).

[Tepuoanueckas cuctema xumudeckux 3ieMeHToB []. 1. MenneneeBa u cTpoeHre aTOMOB: (PU3UUYECKHI CMBICT TTOPSIKOBOTO HOMEpa 3JIEMEHTa, HoMepa
CpYIIIbI, HOMEpa Neproia.

W3meHeHue yncna 3JeKTPOHOB Ha BHEIIHEM 3JIEKTPOHHOM YPOBHE aTOMa XMMHUYECKOTO 3JIEMEHTa - 00pa30BaHUE MOJOKUTENbHBIX U OTPULIATENIbHBIX
noHOB. MloHbI, 00pa30BaHHBIC AaTOMaMH METAJNIOB M HEMETAJUIOB. [[pUYrHBI M3MEHEHHUST METAITMYECKUX U HEMETAJUIMYECKUX CBOWCTB B IEPHOAAX U
rpynmnax.

OobpazoBanue 6uHapHBIX coeanHeHuid. [TonsTre 060 noHHOU cBsi3u. CxemMbl 00pa30BaHMS HOHHOW CBS3U.
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BiaumopeiicTBiue aTOMOB XUMHUYECKUX JIEMEHTOB-HEMETAIIOB MEX 1y COO0M - 00pa3oBaHUe ABYXaTOMHBIX MOJIEKYI MPOCTHIX BemlecTB. KoBaneHTHas
HETIOJIAPHAS] XUMUYECKas CBS3b.

DNEKTPOHHBIE U CTPYKTYPHBIC (DOPMYITBIL.

B3anMoeiicTBre aTOMOB XMMHUYECKHX 3JIEMEHTOB-HEMETAUIOB MEXKTy CO00# - 00pa3oBaHne OMHAPHBIX COCTUHEHU HEMETAJIIOB.
DIEeKTPOOTPULIATENLHOCTD. [IoHSATHE O KOBaJICHTHOM MOJISIPHOM CBSI3U.

B3anMoeiicTBre aTOMOB XMMHUYECKHX DJIEMEHTOB-METANIOB MKy CO00# - 00pa3oBaHNE METAUNIMUECKUX KpUCTAIIOB. [IoHATHE 0 MEeTAIITHYECKON
CBSI3H.

JdemoncTpaunu. Mozenu aTOMOB XMMUYECKHUX 3JIeMEHTOB. [leproanueckas cucrema xuMmuueckux sineMenToB JI. 1. Menpaeneesa.

Tema 2
IIpocthie BemecTBa (7 u)

[TonoxeHne MeTaJUIOB U HEMETAIIJIOB B IIEPUOIUYECKON CUCTEME XUMUYECKUX 3i1eMeHTOB [[. 1. MenneneeBa. BaxkHenmme npocTele BEIECTBa -
METaJUTBL: KeJIe30, ATIOMUHUHN, KaJabIlui, MarHUi, HaTpui, kKanuid. O0mme pu3ndeckre CBOMCTBA METAIIOB.

Bakueiime mpocThie BENIECTBA - HEMETAIIbI, 00pa30BaHHBIE aTOMaMU KHUCIIOPO/Ia, BOJOPO/a, a30Ta, cepkbl, pocdopa, yriepona. CmocoOHOCTH aTOMOB
XUMHUYECKHX 3JIEMEHTOB K 00Pa30BaHMIO HECKOJIBKUX MPOCTHIX BELIECTB - aJNIOTPONHS. AJUIOTPOIHbIE MOIU(UKAIIMK KHCIIOpoaa, (hocdopa 1 010Ba.
Meramnueckue 1 HeMEeTaNIMYeCKHe CBOMCTBA MPOCThIX BellecTB. OTHOCUTEIBHOCTH JACJICHUS MPOCTHIX BEUIECTB HA METAJIBI U HEMETALIIBI.

[TocTostnuas ABoraapo. KonmrdectBo BemectBa. Monb. MomsipHas Mmacca. MoJisspHBIi 00beM Ta3000pa3HbIX BemiecTB. KpaTHbie eTMHUIIBI KOJTHYECTBA
BEIIECTBA — MUJUIUMOJIb U KHJIOMOJIb, MAJUTUMOJISIPHAS. M KWJIOMOJISIPHAS. MAacChl BEIIEeCTBA, MIJLTUMOJISIPHBIN M KUJIIOMOJISIPHBIA 00BEMBI Ta3000pa3HbBIX
BEIIECTB.

Pacyetsl ¢ ucmonb30BaHUEM MOHATHI «KOJIMYECTBO BEIIECTBAY, «MOJISIPHAS MACCa, «MOJISIPHBIN 00bEM ra30B», «IIOCTOSTHHAS ABOTAIPO».

Pacuernsnie 3agaun.

1. BeraucieHrne MOJISIpHOM MacChl BEIIECTB IO XUMUYECKHM (popmyram.
2. PacyeTsl ¢ UCIOJIB30BAaHUEM MOHATHI «KOJIMYECTBO BELIECTBAY, «MOJISIPHAS MAccay, «MOJISIPHBIN 00beM ra3oBy, «ITIOCTOSIHHAs ABOTaIpO».

Jemoncrpauuu. [lonydenue ozona. O6pa3iiel 6€7I0T0 U Ceporo 0J10Ba, 0e10ro U KpacHoro gocdopa. HekoTopbie MeTauIbl U HEMETAIITBI KOJIMYECTBOM
BeniecTBa 1 Mosb. Mozens MoJisipHOro 00beMa ra3000pa3HbIX BEUIECTB.

Tema 3

CoennHeHHs1 XUMHYECKHUX 3J1eMeHTOoB (12 u)

Crenenp okucnenus. OnpenenaeHne CTENEHN OKUCIIEHUS 2JIEMEHTOB [0 XMMUYECKOH Gopmyiie coequHenus. CoctaBiieHue GopMys OMHaApHBIX
COeMHEHUH, 00uMii criocol ux Ha3biBaHUs. BUHAapHbIE COETMHEHNUS: OKCHIBI, XJIOPH b, Cynbduast u np. CocraBnenue ux ¢popmyin. [lpencraBurenn
OKCHJIOB: BOZA, YIJICKUCIIBIN Ta3 U HerameHas u3BecTs. [IpencraBureny JieTydnx BOJOPOAHBIX COCINHEHUN: XJIOPOBOJOPO] U aMMHAK.

OcHoBaHMs1, X COCTaB M Ha3BaHUs. PacTBOpUMOCTH OCHOBaHMi B Bojie. Tabnuia pacTBOpUMOCTH THAPOKCHIOB U cojieil B Boje. [IpencraBurenu
LIeJI0Ye: THIPOKCHUIBI HATpHsl, Kaynd U Kanbuus. [lonsaTHe 0 kadyecTBeHHbIX peakuusax. IHaukaropsl. 3MeHeHne OKpacKu MHIMKATOPOB B IIEJIOYHOU
cpeze.

Kucnotsl, ux cocras u Ha3BaHus. Knaccugukanus kucnot. [IpeacraBuTentt KMCIOT: cepHasl, COsiHAsl U a30THas. MI3MeHeHne OKpackyu MHANKAaTOPOB B
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KHUCJIOTHOM CcpeJie.
Conm Kak MpOU3BOJIHBIE KUCTIOT U OCHOBaHUMU. X coctaB u Ha3BaHus. PactBopuMocTs coseld B Bojie. [IpencraButenu coneit: Xymopua HaTpusi, KapOoHAT
U GocdaT KambIusl.
AMop(dHBIE U KpUCTATITNYECKIE BEIIECTBA.
MexMoneKkysapHble B3aUMOIeUCTBUS. THUIIBI KPUCTAJUTMYECKUX PELIETOK: MOHHAsS, aTOMHAs!, MOJIEKYJIsIpHasl U METaJUInYecKasi. 3aBUCUMOCTb CBOMCTB
BEILECTB OT TUIOB KPUCTAININYECKUX PEIIETOK.
BemiectBa MONIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUs. 3aKOH OCTOSIHCTBA COCTaBa JIJIsl BELIECTB MOJICKYJISIPHOTO CTPOCHHUS.
UucTteie BemecTBa 1 cMecH. [IpuMepsl )KUIKUX, TBEPABIX U Ta3000pa3HbIX cMeceil. CBOMCTBA YUCTHIX BEIIECTB U cMecel. MIx coctaB. MaccoBas u
o0BeMHas 10T KOMIIOHEHTa cMecH. PacueTsl, CBSI3aHHBIE C UCIIOJIb30BAHUEM TTOHSITHSI TOJIS.
Pacuernsnie 3agaun.
1. Pacuer MmaccoBoii U 00BEMHOMN J0JIEH KOMIIOHEHTOB CMECH BEIIIECTB.
2. Beruncnenrne MacCoBOM JTOJIM BELIECTBA B PACTBOPE MO U3BECTHOM Macce pacCTBOPEHHOIO BEUIECTBA U MACCE PACTBOPUTEINS.
3. Beraucnenne Macchl pacTBOPSIEMOTO BEIIIECTBA U PACTBOPUTES, HEOOXOIUMBIX JUIS IPUTOTOBIICHUS OIMPEIeICHHON MacChl pacTBOPA C M3BECTHOM
MacCOBOM J10JIel paCTBOPEHHOTO BEILIECTBA.
JemoncTpamun. OOpa3sisl OKCUIOB, KUCIIOT, OCHOBaHUH 1 cosiell. Mozenn KpUCTaJUIMYECKUX PEIIeTOK XJI0pUaa HaTpus, aiMasa, okcuaa yriepoaa (1V).
B3psiB cMecu Bosiopoa ¢ Bo3ayxoM. CrocoObl pa3aeneHus: CMecei, TUCTHIIISIINS BOIBI.
JlaGopaTopHbIe ONBITHI.
1. 3HaKkOMCTBO ¢ 00pa3IamMu BEIIECTB Pa3HBIX KJIACCOB.
2. Paznenenue cmeceil.

Tema 4

HN3menenus, npoucxoasmue ¢ Bemecrsamu (10 u)

IlonsTue aBneHul KaK HSMGHGHHﬁ, MPpOUCXOAAIHNX C BCUICCTBAMMU. ﬂB.HeHI/I}I, CBA3aHHBIC C USMCHCHUCM KPUCTAJUIMICCKOI0 CTPOCHU A BCIICCTBA IIPU
MOCTOSTHHOM €r0 cocTaBe, (hu3nueckue siaeHus. Guznueckue ABICHUS B XUMUU: AUCTUIUIALINS, KPUCTAJUIN3AIMS, BhITAPUBaHUE U BO3TOHKA BEILIECTB,
LHEHTPUPYTUPOBAHUE.

SIBnenust, cBA3aHHbIEC C U3MEHEHHEM COCTaBa BEILIECTBA, - XMMHUECKUe peakiuu. [Ipu3Haku u yciaoBus MpoTeKaHUsl XUMUYeckuX peakiuil. [lonstue 06
HK30- U SHAOTEPMUUYECKHUX peaklusX. Peakiinu ropeHust Kak 4aCTHBIN Cily4yal SK30TePMUUYECKUX PEAKIIMid, IPOTEKAIOIIUX C BbIICICHUEM CBETA.

3aK0H COXpaHEHHUs MaCcChl BEIIECTB. XMMUUYECKHE YpaBHEHHUS. 3HAaUCHUE UHACKCOB U KodhumreHToB. CocTaBieHNEe YPaBHCHU XUMUYECKUX PEAKIIUM.

PacueTsl Mo XUMHYECKUM YPaBHCHHAM. Pemenune 3a4a4 Ha HaXOXJICHUEC KOJINYCCTBA BEIIICCTBA, MaCChl HJIN 061,eMa MMPpOAYKTA PCAKIIUU 110 KOJIUUCCTBY
BElIEeCTBa, Macce WIn 00beMy UCXOHOTO BelecTBa. PacueTsl ¢ MCOIb30BaHUEM MOHATHUS «I0JIs1», KOTJa HCXOTHOE BELIECTBO JaHO B BUJIE PacTBOpA C
3a/IaHHOM MAacCOBOM JI0JIel PaCTBOPEHHOIO BEILIECTBA WIIU COACPKUT OMPEIETICHHYIO JOJI0 PUMECEH.

Peakuuu paznoxenus. [lonsTue o ckopocTr xuMuueckux peakiui. Katanuzaropel. @epMeHTHI.

Peaknuu coennnenns. Katanutuueckue u HekataauTuyeckue peakuun. O6paTumble 1 HEOOpaTUMBbIE pEaKIUH.

Peakuuu 3amenieHus. DNEKTPOXUMUYECKUHN PsiJl HAPSHKEHUI METaUIOB, €r0 MCIOIb30BaHHe JJIsl IPOTHO3UPOBAHUS BO3MOKHOCTH MPOTEKAHUSI peaKuit
MCKAY MCTAJUIaMU U paCTBOpaMU KHUCJIOT. PeaKI_[I/II/I BBITCCHCHUA OAHUX MCTAJJIOB U3 PACTBOPOB UX coien APYIruMH MCTAJUIAMU.

Peakiun oOmena. Peakiiuu HeWiTpanu3anuu. Y CJIOBHUS TPOTEKaHUS PEakiiii 0OMeHa B pacTBOpax /10 KOHIIA.
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Tunel XuMHUECKUX peakiuid (TI0 MPU3HAKY «YHUCIIO U COCTAB UCXOTHBIX BEIIECTB U MPOAYKTOB PEAKIINI») Ha IPIMEpPE CBOMCTB BOBI. Peakius
Pa3oKeHus - AIEKTPOIN3 BoIbl. Peakinu coenHeHus - B3aUMOJICHCTBUE BOJIbI C OKCUAAMH METaJNIOB M HeMeTauioB. [lonsaTue «ruapokcuab». Peakuyu
3aMeIlEeHUS - B3aUMOJICHCTBUE BOJIBI C MIETOYHBIMH U IIEIOYHO3EMENbHBIMU MeTaluTaMu. Peakninu oOMeHa (Ha mpuMepe TUAPOIN3a CyIbhuaa amloMUHUS
U KapOua KaabIus).

Pacuernbie 3agaum.

1. Boruncnenue no XMMUYECKUM ypaBHEHUSIM MacChl WJIM KOJIMYECTBA BEIIECTBA 10 M3BECTHOM Macce WM KOJIMYECTBY BELIECTBA OJHOTO U3 BCTYMAIOUINX
B PEaKIIMIO BEUIECTB WM MPOIYKTOB PEAKIUU.
2. Boruncnenue Macchbl (KOJIMYECTBA BEllecTBa, 00beMa) MPOIyKTa peakluU, €CJIM U3BECTHA Macca UCXOIHOTO BEIIECTBA, COJAEPIKAIIETO ONPEIEIICHHYIO
JIOJIIO TIPUMECEH.
3. Beiuncienue Macchl (KOJIMUYECTBA BEIIECTBA, 00beMa) MPOyKTa peakliy, €Clii U3BECTHA Macca pacTBOpa U MaccoBasi 107151 pACTBOPEHHOTO BEILIECTBA.

JemoncTpanumn. [Ipumeps! puznyeckux sBICHUH; a) MIaBieHue napaduna; 6) BO3TOHKA oA WM OCH30MHOM KUCIIOTHI; B) pAaCTBOPEHUE TIEpMaHTaHaTa
Kajust; T) U Qy3us AYIIHUCTHIX BEMIECTB C TOPSIeil JIAMIOYKH HakamuBaHus. [IpuMepbl XUMHUYCECKUX ABJICHUI: a) TOpeHre Maruus, ¢pocgopa; 0)
B3aMMOJIEMCTBHE COJITHON KHUCIOTHI C MPaMOPOM WJIM MEJIOM; B) IoiyueHue ruapokcuaa meau (1l); r) pactBopenue noiaydeHHOro ruIpoOKCHia B KUCIOTax;
1) B3aumoJierictere okcuaa menu (I1) ¢ cepHoii KUCIOTO# pH HarpeBaHWU; €) pa3IoKEeHHE TTIepMaHTaHaTa Kajlus; ’K) B3aUMOJIeHCTBHE pa30aBICHHBIX
KHCJIOT C METAJJIAMU; 3) Pa3yioKeHUE NMEPOKCHIA BOJOPOA; 1) SJIEKTPOIHU3 BOABIL.

JlabGopaTopHble ONBITHI.

3. CpaBHEHHUE CKOPOCTH UCTIAPEHUS BOJBI M CIIHPTA 110 UCUE3HOBEHUIO UX Karellb Ha (UIBTPOBAILHOM Oymare.
4. OkuclieHne Mey B IUIAMEHU CITUPTOBKH WJITH TOPEIIKH.

5. IlomyTHEHME U3BECTKOBOW BOJBI OT BBIABIXAEMOT'0O YIIIEKUCIIOTO ra3a.

6 . [lomy4yeHue yriieKucioro raza B3auMoJICHCTBUEM COJIbI M KHCJIOTHI.

7. 3amenienue menu B pactsope xsopunaa meau (1) sxemnezom.

Tema 5
IMpakTukym Ne 1
Ipocreiinme onepanuu ¢ Bemecrsom (5 u)
1. [IpaBuna TexHUKH O0€30MTaCHOCTH TP paboTe B XUMHYECKOM KaObuHeTe. [IpreMbl oOparieHus ¢ J1abopaTopHbIM 000pYIOBaHHEM M HAarpeBaTEIbHBIMU
npubopamu.
2. HaGmroneHust 3a M3BMEHEHHUSIMH, TIPOUCXOISIIIIUMHU C TOPSIIEH CBEUOM, U UX OMHCAHUE.
3. AHanu3 IOYBBI U BOJEL.
4. ITpu3HaKi XUMUYECKUX PEAKIIUMN.
5. IIpurorosieHue pacTBOpa caxapa U OIPeAeIIEHUEe MacCOBOM J0JIU €r0 B PaCTBOPE.

Tema 6
PacrBopenue. PacTrBopsbl.
CBoiicTBa pacTBOpOB 3J1eKTpoauToB (18 u)
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PacTtBopenue kak ¢pusznko-xummuueckuii nmporecc. Ilonstue o ruaparax u kpucramioryaparax. PactBopumocts. KpuBbie pacTBOPUMOCTH Kak MOJIEINb
3aBUCUMOCTH PaCTBOPUMOCTH TBEPABIX BEUIECTB OT TeMIlepaTypbl. HachlllieHHbIE, HEHACBIILIEHHBIE U NIEPECHIIIIEHHBIE PACTBOPHI. 3HAYEHHE PACTBOPOB IS
IIPUPOJIBI U CEIBCKOT0 XO35AMCTBA.

[TonsiTre 06 7EKTPOIUTUYECKON TUCCOLHUALUU. DIEKTPOIUTHI U HEAIEKTPOIUTHL. MeXaHN3M TUCCOLUALUU AJIEKTPOIUTOB C PA3IMYHBIM TUIIOM
XUMHUYECKOH CBsi3u. CTereHb 3IeKTPOTUTHYECKON aucconnany. CUibHbIE U cllabble AIEKTPOIHUTHI.

OcCHOBHbBIE MOJI0KEHUS TEOPUH IIEKTPOIUTUYECKON aucconranuu. MloHHble ypaBHEHUS peakiuil. Y clI0BUsI MPOTEKaHUSI peakiuu oOMeHa MEeXIY
JIEKTPOJINTAMU 10 KOHIIA B CBETE€ MOHHBIX IIPEICTABICHUI.

Knaccudukanms HOHOB U UX CBOMCTBA.

Kucnotsl, ux xnaccuduxanus. Juccouuanyst KUCIOT U UX CBOMCTBA B CBETE TEOPUH ICKTPOIUTHUECKON AUcconraii. MoJeKyIsipHble 1 HOHHbIE
ypaBHEHUS PEaKUid KUCIOT. B3auMoaelcTBue KUCIOT ¢ METANIAMU. DJIEKTPOXUMUYECKUH P HAIIPSKEHU METallIoB. B3anMo1eiicTBUE KUCTOT C
OKCHJaMH METaJTOB. B3anMoielicTBHE KUCIOT C OCHOBAHUSAMHU - PeaKIus HeuTpanu3anun. BzanmoaeiicTBiue KUcCioT ¢ coysiMu. Mcnons3oBanue TaOIuIlbl
PacTBOPUMOCTH JIJIS1 XapaKTEPUCTUKN XUMUYECKUX CBOMCTB KHUCIIOT.

OcHoBanus, ux kinaccupukanus. Jlucconmanus OCHOBaHUHN U UX CBOWMCTBA B CBETE TEOPUH JICKTPOIUTHUECKON Aucconnanun. Bzanmoneiicraue

OCHOBaHUH C KUCIOTaMH, KUCIIOTHBIMU OKCHJIaMU U cosisiMU. Vcronb30Banre TabauIbl paCTBOPUMOCTH AJIsl XapaKTEPUCTUKN XUMUYECKUX CBOMCTB
OCHOBaHUU. Pa3iioxkeHne HepacTBOPUMBIX OCHOBAHUMN IIPU HAIPEBAHUM.
Conu, ux KJI1accuGpuKamms U TUCCOIUAINS PA3IMYHBIX TUTIOB coJiei. CBOMCTBA COJIEH B CBETE TEOPHH IIEKTPOITUTHICCKON TUCCOIUAITNH.
B3anmopencTeue coneil ¢ MeTalllaMu, YCIOBUs IPOTEKAHUS OTUX peaklui. B3aumonencTBue coel ¢ KUCIOTaMU, OCHOBAHUSIMU U COJISIMH.
Hcnonp3oBanne TaOIUIBI PACTBOPUMOCTH JIJISl XapaKTEPUCTUKH XMMUYECKUX CBOMCTB COJIEH.

O06o0mieHne cBeneHni 00 oKcHIax, NX KiIacCu(UKaUN 1 XUMUYECKUX CBOMCTBAX.

['eneTndeckue psiibl METAIIOB M HEMETAUIOB. ['eHeTndeckas CBsI3b MKy KlacCaMy HEOPraHUYECKHUX BELIECTB.

OKHCINTENBHO-BOCCTAHOBUTENBHBIE Peakui. OKUCINTENb U BOCCTAHOBUTENb, OKUCIIEHUE U BOCCTAHOBJICHHE.

Peakuuu noHHOro 0OMeHa M OKMCIUTENIbHO-BOCCTAHOBUTENbHBIE peakiiui. CocTaBieHNe YPaBHEHUH OKHCIUTENbHO-BOCCTAHOBUTEIBHBIX peaKInii
METO/I0OM 3JICKTPOHHOTO OaslaHca.

CBoiicTBa IPOCTHIX BEIIECTB - METAVIOB M HEMETAJUIOB, KUCJIOT U COJIeH B CBETE MPECTaBICHUN 00 OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX MTPOIIECCaX.

JleMoHcTpanuu. VcnbITanue BENIECTB U X PaCTBOPOB Ha 3JIEKTPOIPOBOAHOCTD. J[BUKEHNE OKPAIIEHHBIX HOHOB B AJIEKTPUYECKOM I10JI€. 3aBUCUMOCTh
3JIEKTPOTIPOBOIHOCTH YKCYCHOUM KUCIIOTHI OT KOHIIEHTpaIui. B3anmoelicTBre MHKA ¢ CEPOM, COJITHON KUCIOTOH, Xxiopuaom menu (II). 'openne marausi.
BzaumopeicTBue XJIOPHON U CEPOBOAOPOIHOM BOJIBI.

JlabGopaTopHble ONBITHI.

8. Peakuuu, xapakTepHble /Uil PACTBOPOB KUCJIOT (COJSTHON MJIM CEPHON).

9. Peaknium, XxapakTepHbIe JIsl pACTBOPOB IIET0UeH (THAPOKCHIOB HATPHS WITH KaJIHs).

10. [Tomyuenne u CBOMCTBA HEPACTBOPHUMOI'O OCHOBaHUs, HaripuMep ruapokcuaa meau (II).
11. Peakiuu, XxapakTepHbIE IJIs paCTBOPOB coJiel (Hampumep, A xiaopuaa meau (II)).

12. Peakuiuu, XapakTepHbI€ JJ11 OCHOBHBIX OKCHJIOB (Hampumep, sk OKCHIA KaJIbLUs).

13. Peaknuu, XapakTepHble ISl KUCIIOTHBIX OKCUJOB (HAapUMep, 7Sl YIJIEKHCIIOT0 rasa).
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Tema 7
IMpakTukym Ne2
CBoiicTBa pacTBOPOB JIEKTPOJIUTOB (2 1)

6. CBolicTBa KHCIIOT, OCHOBAaHUM, OKCHJIOB M COJICH.

1. Pemenue sKcriepuMEHTAIBHBIX 33/1a4.
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Conep:xanue yueOHOro Kypca, npeamera
9 kjacc

(2 u 6 Heoento; 6ceco 68 )
IToBTOpEHHE OCHOBHBIX BONIPOCOB Kypca 8 Kiiacca U BBeJeHHe B Kypc 9 kiacca (6 v)

XapaKkTepuCTUKA JIEMEHTA MO0 €r0 MOJOKEHUIO B IEPUOANYECKON crucTeMe XuMHYeckux 3ineMeHToB J[. . MenaeneeBa. CBOMCTBa OKCHIOB, KUCIIOT,
OCHOBaHUU U COJIEH B CBETE TEOPHUH JICKTPOIUTHUECKON TUCCOIMALIUU U TTPOLIECCOB OKUCIIEHUSI-BOCCTAHOBIIEHUS. [ eHeTHUeCKre psiabl MeTasuia u
HEMeTaJuIa.

[TonsaTue o mepexoaHbIX 31eMeHTax. AM(oTepHOCTh. ['eHeTHuecKuil psa NepexoqHOro 3JIeMEHTa.

[Tepuonnueckuii 3aKOH U MEPUOIUYECKAd CUCTeMa XUMUYeckuX deMeHToB JI. V1. MeneneeBa B CBeTe yUeHHs O CTPOCHHH aToma. Mx 3HaueHue.

JlabopaTopHBIii ONBIT.

1. TTonmyyeHnre ruipokcuia IMHKA U UCCIEA0BAHUE €T0 CBOMCTB.

Tema 1

Metanasl (15 u)

[TonoxxeHne MeTaJIOB B MEPUOANYECKON crcTeMe XuMuieckux 3neMeHToB Jl. V1. MenaeneeBa. Metamindeckasi KpuCTasIMyecKasi penieTka u
MeTaJlTM4ecKast XuMudeckas cBsizb. O0mue puznueckue cBoiicTBa MeTauioB. CIUTaBbl, KX CBOMCTBA U 3HaAUCHUE. XMMHUYECKHE CBOMCTBA METAIIOB KaK
BOCCTAHOBUTENEH. DIEKTPOXUMHUUECKHUH PsIJT HAIIPSIKEHUN METAJIOB U €r0 UCIIOJIb30BAHME JUUISl XAPAKTEPUCTUKN XUMUYECKUX CBOMCTB KOHKPETHBIX
MeTauioB. CriocoObl MOTy4EHUsI METAIIOB: MUPO-, THIPO- U dNIeKTpoMeTauTyprusi. Koppo3ust MmetamioB u cioco0sl 60pb0bI ¢ HEH.

OO0mas XapaKTEepUCTHKA MEJOYHBIX MeTalgoB. Mertausl B mpupojae. O0mue crnocoOsl ux nosydeHusi. CTpoeHne aTOMOB.
[1enounble MeTAITBI IPOCTHIE BELIECTBA, MX (PU3NUECKHE M XUMHUYECKUE CBOMCTBA. BaskHeilne coefnHeH s HIeTOYHBIX METaJIIOB — OKCHU/IbI,
TUAPOKCUABI M COH (XJIOPUIbI, KapOOHATHI, CyIb(aThl, HUTPATHI), KX CBOMCTBA U MPUMEHEHHE B HApOAHOM Xo3siiicTBe. Kanuiinbsie ynoOpeHus.

OOmasa xXapakKTepHuCTHUKA d3JIeMeHTOB rnaBHo noarpynnsl Il rpymnnsl Crpoenue aromoB. Lllenouno3zemensHbie METAIIIBI -
IIPOCTHIE BEIIECTBA, UX (PU3NYECKUE U XUMUUECKHE CBOICTBa. BaskHel e coeIMHEHNS HIeI0YHO3EMENbHBIX METAJUIOB — OKCH/IbI, THAPOKCUABI M COJIU
(xopubl, KapOOHATHI, HUTPATHI, CyNb(haThl U GocdaTsl), UX CBOWCTBA U MPUMEHEHHE B HAPOIHOM XO3AUCTBE.

A 110 M u H U . CTpoeHue aToma, GU3NIEeCKUe M XUMHIECKUE CBOMCTBA TPOCTOro BemecTBa. COSTMHEHHS ATFOMUHUS OKCHJT U TUIPOKCH]I, X
amdoTepHblii XapakTep. Baxkneiimue conu amomunus. [IpuMeHeHre allOMUHUS U €r0 COeIMHEHHH.

K e ne3o. Crpoenue atoma, (pu3nuecKre 1 XUMUYECKHUE CBOWCTBA MPOCTOTO BEIIECTBA. | eHETHUECKHUE PSIIbI Fe?* u Fe*'. KauectBennbie peakuuu Ha
Fe”" u Fe**. Baxnueiimmue comu jenesa. SHAUCHHE XKeJe3a, ero COSAMHEHNH 1 CILTABOB B IIPUPOJE U HAPOJHOM XO3SMCTBE.

JemoncTpanuu. OO6pa3Iihl METOYHBIX U MET0YHO3EMENbHBIX MeTallIoB. OOpasisl CrijiaBoB. BzauMoaeiicTBrue HATPHs, IUTUS U KAJIBIUS C BOJIOH.
B3aumoneiicTBue HaTpUs U MarHus ¢ KUciIopoaoM. B3anmoseiictBie MmeramioB ¢ Hemeramiamu. [lomydenue rkapokcunos sxenesa (I11) u (IID).

JlabGopaTopHble ONBITHI.

2. O3HaKkoMIIEHHE ¢ 00pa3liaMi METAJIJIOB.
3. B3auMojelicTBue METAJIOB ¢ PaCTBOPAMH KHUCJIOT U COJIEH.
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4. O3HakoMIIeHHE ¢ 00pa3laMu MPUPOIHBIX COCTMHEHUN: a) HATpHsI; 0) KAJIBIIHS; B) ATFOMUHUS; T) jKeJe3a.
5. Ilony4yeHue ruIpoKCcHIa ATFOMUHUS U €r0 B3aUMOAECHCTBUE C pACTBOPAMHU KHCIIOT U IIEJIOYECH.
6. KauecTBeHHbIE peaKkIIMM Ha HOHbI Fe*" u Fe®".

Tema 2

IMpakTukym Nel

CBoiicTBa MeTA/LIOB U HX coequHeHuit (3 u)

1. Ocy1iecTBaeHHE IEMOYKH XUMUYECKHUX MPEBPAIICHUN METAJIOB.
2. IlonydeHne U CBOWCTBA COEIMHEHUIN METAJLIOB.
3. Pemienne skcnepruMEHTANbHBIX 33/1a4 Ha pacliO3HaBaHUE U MOJIYYEHHUE BEIIECTB.

Tema 3

Hemetamnsi (23 u)

OO6mmas xapakTepucTUKa HEMETAIUIOB: TTOJIOXKEHNE B epuoanueckoit cucreme /1. 1. MenneneeBa, 0COOCHHOCTH CTPOCHHS aTOMOB,
IIEKTPOOTPULIATEIBHOCTD KaK MEpa «HEMETAITIMYHOCTHY, PAJl JJIEKTPOOTPULIATEIbHOCTU. KpHcTaminyeckoe CTpOEHNE HEMETAIUIOB - POCTHIX BELIECTB.
Annorponusi. @u3znyeckue cBOMCTBAa HEMETAIIIOB. OTHOCUTENIBHOCTD MOHATUN «METAJLT», «HEMETAJLI.

B o 10 p o a. [lonoxxenue B nepuouueckoi cucreMe xumuaeckux aeMeHToB /1. 1. MenneneeBa. CtpoeHue atoma 1 MOJeKysbl. @u3ndeckue u
XUMHYECKHE CBOMCTBA BOJIOPO/IA, €T0 MOJIyYEHUE U IPUMEHEHHUE.

OOmasa xapakTepucTUuKa ranoreHo B. Ctpoenue aromoB. [IpocTeie BemecTBa, ux (pu3nyeckre u XuMuueckue cBoiictBa. OCHOBHBIE
COEIMHEHUS TaJOT€HOB (raJIoOreéHOBOIOPO/IbI M TAJIOTeHU/IbI) UX cBoMcTBa. KauecTBeHHas peakius Ha xyiopu-uoH KpaTkue cBeneHus o xjope, Opome,
dTope u noze. [IpuMeHeHHE TaIOTEHOB ¥ UX COCIUHEHHIA
B HAPOJTHOM XO3SIIICTBE.

C e p a. Ctpoenue aroma, aJuIOTpOIHs, CBOWCTBA U MpUMeHeHue pombuueckoit cepsl. Okcuast cepsl (I1) u (VI1), ux nomydeHue, CBOINCTBA 1 IPUMEHEHHE
CepoBoaopo/iHas U cepHUcTast KUCIO0Thl. CepHasi KUCIIOTa U €€ COJIM, UX IPUMEHEHUE B HapoIHO Xo3sicTBe. KauecTBeHHas peakius Ha cynb(ar-uoH.

A 3 0 1. CTpoeHHE aTOMa U MOJIEKYJIbI, CBOMCTBA IIPOCTOrO BeLIECTBa. AMMHUAK, CTPOEHUE, CBOMCTBA, MOJIy4YeHHE U TpuMeHeHne. Conu aMMOHMSL, UX
cBoiicTB u mpuMenenne. Okcuapl azota (I1) u (IV). A3oTHas kucnoTa, ee CBOWCTBa U MpUMEeHEeHHe. HUTpaThl 1 HUTPUTHI, MpobJIeMa WX COJIepKaHus B
CeNIbCKOXO03HCTBEHHOM MPOAYKIINH. A30THBIE YIOOpEHHUSI.

® o ¢ ¢ o p. CtpoeHre aToMa, aJIOTPOIIHS, CBOMCTBA Oetoro u kpacHoro dgocdopa, ux npuMmeneHre. OCHOBHBIE coenuHeHus: okcua hochopa (V),
optodocdopnas kucnota u gocdarsl. DochopHbie yroOpeHus.

Y raep o a Crpoenue aToma, allsIOTPONHS, CBOMCTBA aJUIOTPOIHBIX Moaudukanuii, mpumenenne. Oxkcunpl yriepoza (1) u (IV), ux cBolicTBa u
npuMeHeHrne. KadecTBeHHas peakius Ha YrieKUCIblid ra3. KapOoHaThl: KalnbIHT, COJIa, MOTAIII, UX 3HAUYCHUE B IPUPO/IE U KU3HH YelloBeka. KadecTBeHHAs
peakius Ha KapOOHAT-HOH.

K p e M H 1 ii. CtpoeHne aToMa, KpUCTAIUIMUECKUI KPEMHUH, €Tro cBoMcTBa U npuMeHeHue. Okeun kpemuus (IV), ero npupoaHbie pa3HOBUIHOCTH.
Cunukarsl. 3HaYE€HHE COCIMHEHU KPEMHHUS B )KUBOW U HEXXUBOU npupoe. [loHsTHE 0 CUITMKATHON MTPOMBIIIIEHHOCTH.

JemoncTpanuu. O6pasiisl TaJOreHoB - MPOCTHIX BEIIECTB. B3anMoeicTBIE rajloreHOB C HaTpUeM, aTlOMUHUEM. BriTecHeHne X10poM Opoma Uil noja
W3 PaCTBOPOB UX COJICH.
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B3anmoneicTeue cepsl ¢ METAINIAMU, BOJOPOJIOM U KUCIOPOIOM.

B3anmopeiicTBre KOHIIEHTPUPOBAHHOM a30THOM KHUCIIOTHI C MEBIO.

[TornomieHue yriemM pacTBOPEHHBIX BEUIECTB WM Ta30B. BoccTaHoBneHNe Meau n3 ee okcua yriieM. O0pasibl MPpUPOIHBIX COSAMHEHH XJI0pa, CEPHI,
docdopa, yraepona, kpeMuaus. OOpa3ipl BAKHEUIITUX JIJIs1 HAPOIHOTO X035HCTBA Cynb(paToB, HUTPATOB, KapOoHaTOB, pocdaTtoB. OOpasibl CTEKIIA,
KepaMUKH, [IEMEHTA.

JlabGopaTopHble ONBITHI.

7. KauecTBeHHas peakiys Ha XJIOPUA-UOH.

8. KauecTBeHHas peakius Ha CyJbQaT-HOH.
9. Pacnio3naBaHue coseit aMMOHHSL.

10. I[TonydyeHue yrieKucaoro ra3a u €ro paclo3HaBaHue.

11. KauecTBeHHas peakius Ha KapOOHAT-HOH.

12. O3HaKkOMJIEHHE C MPUPOJHBIMUA CHIIMKATAMM.

13. O3HaKoMIIEHHE € IPOAYKLNEN CHIIMKATHON POMBILUIEHHOCTH.

Tema 4

IMpakTuxkym Ne 2

CBoiicTBa HEMETAJLIOB H X coequHenmii (3 u)

4. PemeHue >KCIepUMEHTANIBHBIX 3a/1a4 1o TeMme «lloarpynmna kuciopomaa.
5.Pemienre skcnepuMeHTaIbHBIX 3a1a4 110 TeMe «lloarpymnmsl a3ota u yriaepoaa.
6. [Tonyuenue, cobupanve U pacrio3HaBaHHUE Ta30B.

Tema S

Oprannyeckue coenunenus (10 »)

BemecTBa oprannyeckue 1 HEOpraHM4eCKHe, OTHOCUTENILHOCTh MOHSATHUS «OpraHruecKue BeuiecTBay. [IpuunHbl MHOT0OOpa3usi OpraHnyecKux
COeMHEHUH. XMMHUECKOE CTPOCHNUE OPraHMUECKUX COeTUHEHUH. MONEKyspHbIE U CTPYKTYpHBIE ()OPMYIIBI OPraHMUECKUX BEIIECTB.

Meran u 3TaH: cTpoeHue MoJiekyil. ['openne Merana u 3tana. JleruapupoBanue stana. [[pumenenune merana.

XHUMHYECKOE CTPOCHUE MOJIEKYJIbI dTUIIEHA. J[BOiHAs CBA3b. B3aumoneiicTBue 3TriieHa ¢ Bogou. Peakiuu nonumepusanuu stuieHa. [loausTuiieH u ero
3HAYCHHE.
[TonsTHE O IpPENENIBbHBIX OTHOATOMHBIX CIUPTAX HA IPUMEPAX METAHOJIa ¥ 3TaHOJA. TpexaTOMHBIN CIUPT - TIULEPUH.

[TonsiTre 06 anpaeruaax Ha MpUMeEpPe YKCYCHOTO anbiaeruaa. OKuciIeHne anbIeruia B KUCIoTY.

OnHOOCHOBHBIE IIpe/ebHBIE KapOOHOBBIE KUCIIOTHI Ha IpUMepe YKCYCHOHM KucnoThl. Ee cBoiicTBa 1 npumenenue. CTeapuHOBast KUCIOTa Kak
MPEJICTaBUTEINDb KUPHBIX KAPOOHOBBIX KHUCIIOT.

Peaxiiuu sTepuuKauy v NOHATHE O CI0XKHBIX dpupax. JKUpbI Kak CI0KHBIE H3(UPHI TTIUIEPUHA U )KUPHBIX KACIIOT.

[TonsTre 06 aMmuHokucnoTtax. Peakuuu nonukonaeHcanuu. benku, ux crpoenue u 6uoIoruyeckas posb.

[Tonsarue 06 yrineBogax. ['moko3a, ee cBoiicTBa 1 3HaueHHe. Kpaxman u 1eironos3a (B CpaBHEHUH ), UX OMOJIOTHYECKast POJIb.

JdemoncTpanuu. Moaenu MOJIEKYJT METaHa U APYTHX YIIIEBOJIOPOA0B. B3anmoelicTBre 3TUiieHa ¢ OpOMHOM BOJIOW W PACTBOPOM NIEpMaHTaHATa KaJusl.
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OO6pa3ipl aTaHoNa U riuiepuHa. KadecTBeHHas peakiyst Ha MHOTOaToOMHbIe crupThl. [lomydeHne ykeycHO-3TiioBoro 3¢upa. OMbIICHHE KUpa.
B3aumopeiicTBue riroko3bl ¢ aMMUAYHBIM pacTBOPOM okcua cepedpa. KauecTBennas peakuus Ha kpaxmail. Jloka3areabcTBO Hanuuns (QyHKIMOHATIBHBIX
TPYIII B pacCTBOpPax aMMHOKHUCIIOT. ['opeHre 6enKkoB (1epcTu Wik NTHYBUX NepheB). L[BeTHBIE peakiuy OeNKoB.
JlabGopaTopHble ONBITHI.

14. N3roToBieHue Mojieeil MOJIEKYJ YriieBOI0POIOB.

15. CpoiicTBa rauepuHa.

16. BzanmopelicTBHe III0K03bI ¢ THApoKcuaoM Meau (11) 6e3 HarpeBaHus ¥ IPU HarpeBaHUH.

17. B3anmopeiicTBre Kpaxmalia ¢ HOJI0M.

Tema 6

O0001IeHHe 3HAHMIT T0 XMMHH 32 KYPC OCHOBHOIT IIK0JIbI (8 u)

DU3NYECKUH CMBICIT TOPSAKOBOTO HOMEpPA JIEMEHTA B IEPUOAMYECKON CHCTEME XUMHYECKUX 3eMeHToB J[. . MenzaeneeBa, HOMEpOB Nepuojia u
rpyIIibl. 3aKOHOMEPHOCTH U3MEHEHHMSI CBOMCTB 3JIEMEHTOB U UX COCIMHEHUM B MEpUOJaxX U rPyIIax B CBETE MPEACTABICHUI O CTPOCHUH aTOMOB
3JIEMEHTOB. 3HAYEHHE MEPUOINUECKOT0 3aKOHA.

THUIBI XUMHUYECKUX CBSI3€U M TUIBI KPUCTAJUIMYECKUX PELIETOK. B3auMOCBS3b CTPOCHUS U CBOVCTB BEILIECTB.

Knaccudukamnms XuMuaecknx peakiil Mo pa3aTudHbIM MPU3HAKaM (YHCIIO M COCTAaB pearupyromux 1 00pa3yIomuxcs BeMECTB; TeIIOBOM 2P (heKT;
HCIIOJIb30BAHUE KaTaJIU3aTOpa; HAIIPABIECHUE; U3MEHEHUE CTENIEHENH OKUCIEHUSI aTOMOB).

[IpocTeie u cioxHbIE BemecTBa. MeTaiuibl M HeMeTauibl. [ eHeTuueckue psibl MeTania, HeMeTauia u nepexoHoro meramia. Okcusl (OCHOBHBIE,
amM(pOTepHBIEC U KUCIOTHBIC), TUIPOKCU Bl (OCHOBaHUS, aM(OTEPHBIC THUIPOKCH Il U KHCIIOTHI) U COJIU: COCTaB, KIacCH(PHUKAIUSI U O0IIHE XUMHUYECKHE
CBOICTBaA B CBETE TEOPUU IEKTPOTUTHUECKON AUCCOIMALIMU U IPEICTABICHUN O MPOIleccaXx OKUCICHUSA-BOCCTAHOBIICHUS.

P®OPMbI KOHTPOJIAB 8 KJIACCE

DopMa KOHTPOJIA 1 moayroame | 2 moayroaue Hroro
IlpakTHyeckne padoThI - 7 7
KonTpoJsbHbie padoThl 2 2 4

IIpakTnyeckne padors (7 4)
1. IIpaBuna TexHUKH 0€30MACHOCTH NIPH paboTe B XUMHUECKOM KabuHeTe. [Ipuemsl
oOparieHus ¢ 1abopaToOpHBIM 000PYAOBAaHHEM U HarpeBaTeIbHBIMU PUOOpaMHU.
2. HaGmroneHus 3a U3MEHEHUSMH, TPOUCXOSAIITUMU C TOPSIICH CBEYOH, U UX ONHUCAHHUE.
3.  AHauu3 IIOYBEI U BOJEL.
4. Tlpu3zHaku XUMHUYECKUX PEAKITUH.
5. TlpuroroBieHue pacTBopa caxapa U OIlpeeJIeHIHe MacCOBOM JJOJU €r0 B pacTBOpE.
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6. CsolicTBa KMCIIOT, OCHOBAHHI, OKCHUJIOB M COJICH.
7. PemeHue 3KCIIepuMEHTATLHBIX 3a/1a4.

KonTposbubie padorsl (4 4vaca)
KonTtposusHast padora Nel mo teMe «ATOMBI XUMUYECKUX IIEMEHTOBY.

Konurponbnas pabora Ne2 o teme «CoeIMHEHUS XUMUUECKUAX 3JIEMEHTOBY.

KonTtponbHas padota Ne3 o reme «3MeHeHNs, TPOUCXOAIINE C BEIIECTBAMI.
KonTtponbHas padora Ne4 no reme «PactBopenue. PactBopsl. Peakiinu noHHOro oOMeHa U OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIIHI)

Ilepedyennb 1a00paTOPHBIX ONBITOB

1. 3HaKOMCTBO ¢ 0Opa3amMu BEIIECTB Pa3HbBIX KIACCOB.
2. Pa3nenenue cmeceil.
3. CpaBHEHHUE CKOPOCTH UCHIAPEHHUS BOJBI M CIIUPTA 110 NCUE3HOBEHUIO UX Karellb Ha GUIbTPOBalIbHOM Oymare.
4. OxucieHne MeY B IVIAMEHU CIUPTOBKH UJIN TOPEIIKH.
5. IlomyTHEHUE U3BECTKOBOW BOJIBI OT BBIABIXAEMOTO YTIIEKUCIIOTO ra3a.

6 . Ilomyuenue yriekuciaoro raza B3auMOJEHCTBUEM COABI U KUCIIOTHI.

7. 3amenienue meau B pactBope xsopuaa meau (II) xemezom.

8. Peakuuu, XxapakTepHble Il PACTBOPOB KUCIIOT (COJSTHON WJIM CEPHON).
9. Peakniun, XxapakTepHbIe JIsl pACTBOPOB IIeI0UeH (THAPOKCHIOB HATPHS WITH KaJIHs).

10. [TomyueHne u CBOMCTBA HEPACTBOPHUMOI'O OCHOBaHUS, HaripuMep ruapokcuaa meau (II).
11. Peakumu, XxapakTepHBbIE JIJIs1 paCTBOPOB coJiel (Harpumep, s xiopuaa meau (11)).

12. Peakuiuu, XapakTepHbI€ AJ11 OCHOBHBIX OKCHJIOB (HampuMep, IS OKCHIA KAJIbLIUs).

13. Peaknuu, XxapakTepHble sl KHCIOTHBIX OKCUIOB (HAaIIpUMep, 7Sl YIJIEKHCIIOT0 rasa).

®OPMbI KOHTPOJIA B 9 KJIACCE

Dopma KOHTPOJIS 1 moayroaue | 2 moJyroaue Hroro
IIpakTHyeckue padoThI 3 3 6
KouTpoJsbHble padoThl 1 2 3

IIpakTnyeckune padorswl (64 )
1. OcyuiecTBieHNE LEMOYKH XUMUYECKUX ITPEBPALLICHUI METaJIOB.
2. [TonyyeHue v CBOMCTBA COEAMHEHUI METaJIIOB.
3. Pemntenne OKCIICPUMCHTAJIbHBIX 3a/1a4 Ha paCIIO3HABAHUC U MOJIYUCHUC BCIICCTB.
4. PemeHue >KCepUMEHTANIBHBIX 3a/1a4 1o TeMme «lloarpynna kuciopomaa.
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5.Pemienre skcnepuMeHTaNIbHBIX 3a1a4 110 TeMe «lloarpymnmnsl a3ora u yriaepoaa.
6. [Tonyuenue, cobupanve U pacrio3HaBaHHUE Tra30B.

KonTpoabubie padors (4 1)

Koutponsnas pabora Nel 1o teme «MeTauiby.

KonrtpoabHas pabora Ne2 mno teme «Hemeramisiy.
KonTtposnbsHas padota Ne3 o reme «OpraHuyeckue COeTUHEHUS.

IlepeyeHb 1a00pPATOPHBIX ONBITOB

1. TTonmyyenue ruipokcuia IMHKA U UCCIEA0BAHUE €T0 CBOMCTB.

2. O3HaKkoMJIEHHE ¢ 00pa3liaMi METAJIJIOB.

3. B3auMojelicTBue METAJIOB ¢ PaCTBOPAMH KHUCJIOT U COJIEH.

4. O3HaKoMIIeHUE C 00pa3laMu MPUPOIHBIX COCTMHEHUN: a) HATPHsI; 0) KAJIBIIHS; B) ATFOMUHUS; T) jKeJe3a.
5. Ilony4yeHue ruIpoKCcHIa ATFOMUHUS U €r0 B3aUMOAECHCTBUE C pACTBOPAMHU KHCIIOT U IIEJIOYECH.
6. KauecTBeHHbIE peaKkIIMM Ha HOHbI Fe*" u Fe®".

7. KauecTBeHHas peakiys Ha XJIOPUI-HUOH.

8. KauecTBeHHas peakuus Ha Cyab(paT-uoOH.
9. Pacio3HaBaHue coseil aMMOHHSL.

10. ITony4yeHue yriekucaoro ra3a 1 ero pacro3HaBaHuUE.

11. KauecTBeHHas peakiys Ha KapOOHAT-HOH.

12. O3HaKOMIIEHHE C IPUPOJHBIMU CUIIMKATaMH.

13. O3HaKOMJIEHHE C MPOAYKIMEN CUITUKATHON MTPOMBIILIEHHOCTH.

14. U3roToBienure Mojieieil MOJIEKYJ yriIeBOA0OPOIOB.

15. CBolicTBa TIIHIEpUHA.

16. BzanmopelicTBue IIIOK03bI ¢ THApoKcuaoM Meau (11) 6e3 HarpeBaHus ¥ IPU HarpeBaHHH.

17. B3anmopelicTBue Kpaxmaia ¢ HOJO0M.
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HanpasJieHHe NPOEKTHOH JeATEJIbHOCTH
IIpoekThI 0 TEMam
8 ki1ace

Anxumus 1 MOUCK (pritocopckoro KamHs

AHanu3 KayecTBa MHUILIEBBIX MPOJYKTOB.

AHanu3 JeKapCTBEHHBIX Mpernaparos.

Apomarepanus.

be3zonacHoe nutanue. OlieHKa KauecTBa MPOAYKTOB TUTAHMUSL.

Buonornvecku akTuBHBIE 100aBKU: TpodaHalrs WK MOIb3a?

BbITOBBIE QUIIBTPHI U1 OUUCTKH BOJOIPOBOJHON BOJBI M CIIOCOO MX pereHepaluu.
BkycHoe — HeBkycHOe. O IHIIEBBIX 100aBKax.

Bnusier - i pH Boasr Ha pocT 6000BBIX.

BrnusiHue TSOKENbIX METAIIIOB HA PACTEHUS TOPOXa.

Boma: HeoOBIYHBIE CBOIICTBA.

Bopopon — TonnmuBo Oyayiuero.

Bpen sHepreTnueckux HamUTKOB.

BeIpamuBaHnue KpUCTAIIOB COJIEH.

BrisiBieHre kauecTBa JIMCTOBOTO Yasi pPa3HbIX (GUPM.

JKBauka: UCTOPHS BPEAHOM MPUBBIYKU (MU(]BI U peannn).

Kene3o u 310poBbE UETOBEKA.

XKenroe, kpacHoe, 3eneHoe — kakoe nojue3nee? (O s10mokax).

KecTkocTh BOJIBI U CLIOCOOBI €€ YCTpaHEHUSI.

3arajgky Majaaxura.

3Haere a1 Bbl, U3 4ero cocTouT KOpIyc Balleil aBTOPYUKU?

N3yueHne BiusHNA 3€IEHBIX HACAKACHUN Ha COIEPKAHUE TSHKEIIBIX METAJIIIOB B IIOYBE.
HckyccTBo hoTorpadum u XuMus.

HccnenoBanmne ocobeHHOCTEH 00pa30BaHMs HEPACTBOPUMBIX CHIIMKATOB. CHIIMKATHBIN Ca/l ¥ CUJIMKATHBIE METY3Bl.
HccnenoBanue BIUsSHUE I10/1a HA OPraHU3M YeJIOBEKa U OINpE/IeTICHUE €ro COAEPKaHUS B MPOIYKTaX MUTAHUS METOAOM HOJIOMETPUUYECKOTO TUTPOBAHUS.
HccnenoBanne XMMUUYECKUX CBOWCTB IIMHKA U €TO BIMSHUS HA OPTaHU3M YeJIOBEKa.
HcTopus momyyeHus ¥ MPOU3BOICTBA ATIOMUHUS.

Kak npesparaetcs penon u popmanbaerus B cMoiy?

Kaxk pacno3Harh moJJIMHHOCTh MOJIOKA?

Kaxkue ObIBatoT momumepsr?

Kakne MonekyIibl MOKHO Ha3BaTh TUTAHTAMMU?
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Kakue nnactuku Ha3bIBaIOT MOJTYCUHTETUYECKUMHU?
Kaxkue monmmmepbl MOTYT CHHTE3UPOBATh OaKTEPUH?
Kaxoe cTekiio Ha3bIBalOT OpraHM4eCKUM?

Kaxkoii mosimMep OTHOCAT K CAMBIM CTOMKHM?
KomnnounHbie pacTBOpBI U UX POJIb B dKU3HH UEJIOBEKA.
MenuuuHcke noauMepsl.

Mertauibl B )KU3HU YEIIOBEKA.

MertaH B Hamei )XU3HU.

Mup MeTauIoB Ii1a3aMy XUMHUKa, PU3UKa U OHOoIIora.
MycopHbIil KpU3HC.

Hedtb — npomwioe, HacTosiee, Oyayiiee.
Onpenenenre KayecTBa MENA.

OrnpezenieHne KauecTBa MUEITMHOTO MENA.

Onpenenenne konuyecTBa ButamuHa C B JUMOHE.

Omnpenenenne coaepxkanusi Butamuaa C B cokax U ppykrax.
Oprannyueckue KUCIOThl — KOHCEPBAHTHI MUILEBBIX TPOYKTOB.
Oprannyeckue KUCIOThl KaK aHTUOKHUCIIATEIH.

Oxpana okpyxatouieit cpenbl. KoHTpoab kauecTBa BOJBI.
OuncTKa MOBEPXHOCTH METHOT'O CILIABA.

Ilepuonuueckas cucteMa XxuMuieckux snemeHToB J[.1.Menaeneena.
[TumeBbie 10OaBKU: BPEa HIIH TTOJIH3a?

[Inenka-3To monmumep?

[ToueMy nmeHOIIACT TAKOM JIETKUA?

[IpenapaTsl OBITOBOM XUMHUU B HAIIIEM JIOME.

Penkue aneMeHTsl 1 ux reorpadus.

Ponp Heoprannyeckux BEUIECTB B KU3HEACITEIIbHOCTU KUBBIX OPIaHU3MOB.
Coub Ha goporax.

CpenctBa Juist MBIThSI IOCY/BI.

CpenctBa 3a1uThl OT HACEKOMBIX (MHCEKTHIIM/IbI U PETEIIICHTHI).
®u3nuecKue 1 XUMHUECKHUE SIBJICHUS B IPUPO/IE.

XuMuyeckas J1abopaTopusi B HaIIEM JJOME.

XVMUYECKHE peaKIny Ha CITy)k0e y 4eoBeKa.

XuUMHS B CyIMEJIPKCIIEPTH3E.

XUMHS M UICKYCCTBO: Ha YE€M JIEP>KUTCS )KUBOMHUCH?

XuMHS ¥ KyJIMHAPHUS: 9TO 001Iero?
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XuUMHS ¥ IPEBPALLEHUS aJTKOTOJISL.

XuMUs ¥ IpEBpaIIECHUs] caxapa.

Xumus 1 11BeT. HaTypanbHble 1 HICKYCCTBEHHBIE KPACUTEIIH.
XUMUs KypeHUs.

XUMHUA JIEKapCTB U HAPKOTUKOB.

XUMYHUCTKA Ha JOMY.

UeM MOKHO U30JMPOBATh SJIEKTPUUECKHUI TpOBOA?
DKcrnepTu3a ryoHO# ToMabl.

DKcrepTr3a OpraHoJENTHYECKUX CBOWCTB MIIICHUYHOTO Xjie0a.
DKcnepTu3a MmaMnyHs.

9 kJaacce
AHaJy3 YUICOB.
be3onacHocTh 3pUpHBIX Macel.
buonorudeckue u muIieBbie 100aBKU.
boprba ¢ BpenuTensimu.
BrnusiHue TSOKeNmbIX METAIIIOB HAa aKTUBHOCTH (PepMEHTa KaTallasbl.
Bnusaue ¢ropua-nona Ha smaib 3y00B.
Bopna, koTopyro Mbl ibeM
Bonopon kak aibTepHATUBHBIN BU]T TOIIJIMBA.
Bognopona.
Bo3nyx, KOTOPBIM MBI ABIIIAM
Bce 0 numie ¢ Touku 3peHus XuMHUKa
EcTb 11 mamsTh y BOAbI?
3arpsi3HEHUE CHera.
3anaxwu, KOTOpbIe jJedar (purorepamnus).
NsroTtoBnenue Oatapeu TepMonap U U3MEPEHHE TEMIIEPATYPHI.
HzroroBieHune caMoieIbHBIX MPUOOPOB ISl IEMOHCTPAIUH IEHCTBUS MarHUTHOTO TOJISl HA IPOBOJHUK C TOKOM.
N3ydenne BO3IEHCTBUS KUCTOTHBIX JOXKACH HA OKPYKAIOIIYIO cpeny (pacTeHus, TaMSITHUKH ).
N3yuenue cocraBa U CBOMCTB MPOTUBOTOJIOJNEAHBIX PEAr€HTOB, UCIIOJIb3yEMbIX Ha 1I0pOrax ropoja.
N3yuenne pepMEHTaTHBHON aKTUBHOCTH OMOJIOTHUECKHUX JKHUIKOCTEH.
N3yuenne XuMHUYECKON OCHOBBI TTUIIEBBIX I00ABOK.
HckyccTBeHHOE BBIpALIMBAHUE KPUCTAILIIOB, B T. Y. )KEMUYT, ajIMas3.
Hcnonp3oBaHre MUHEPATBHBIX YA0OOPEHUH.
Hcnonb3oBanne HeQTEPOIYKTOB.
HccnenoBanue BIMSAHUSA KOHIIEHTPALUK PEArMPYIOLINX BEUIECTB, TEMIIEPATYPBI U KATAIW3aTOPa HA CKOPOCTh XUMHUUYECKOW PEAKIIUH.
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UccnenoBanue opexoB MUHIANS HAa COJEPKaHUE LIMAHKU/I- HOHOB.

HccnenoBanue GU3NKO-XUMHUECKUX CBOMCTB Kpaxmalia.

HccnenoBanue XMMUYECKUX CBOMCTB acIMpUHA U U3YUYECHHE €T0 BIMSHUS HA OpraHU3M UYeJIOBEKa.
HccenenoBanne XMMHUYECKOTO COCTaBa MapMeliaa.

HccnenoBanue XMMUYECKOTO COCTaBa Yasl.

Kak nony4ars 371€KTpOIHEpruio U3 XMMUYECKHUX B3aUMOJICHCTBUHN BelIeCTB (JINTHUEHUKENbHBIE OaTapeiiku U Apyrue BUAbI).
Kakue xuMudeckue peakimu mepeBoIsT )KUIKOCTh B UETBEPTOE arperaTHOE COCTOsSIHUE (T1a3Ma).
KapOoHOBBIE KUCTIOTHI B )KU3HH YEJIOBEKA.

Koppo3sus xene3a B pa3au4HbIX Cpeax.

Kpacurenu - HaTypajibHbIE HJIM UCKYCCTBEHHBIE?

JIunossli mu Men?

MeTtoabl 3aMOpaXMBaHUsI BOJIBI.

«HaponHoe» nmpuMeHeHre HEYTUIIN3UPOBAHHBIX 0OUYEK U3-TI0/I XUMPEareHTOB.

Hayxka Ha cTpake 310poBbs. BiinsiHue ynbTpa3Byka Ha OPraHu3M 4eJIOBEKa U yIbTPa3BYKOBasi JMArHOCTHUKA.
HebmaronpusiTHbIe YKOJIOTUYECKUE TIOCTIEICTBUS PAOOTHI TETIOBBIX ABUTATEIICH.

O, mokonaz! ITone3noe uinm BpeaHOE TaKOMCTBO?

Ornpezenenre kKauecTBa BO/bl B HallIEM BOAOEME.

Ornpenenenne NOBEpXHOCTHOTO HATSHKEHUS BOJBI IPU HAIMYUU PA3JIMYHBIX IPUMECEH.
OrnpezenieHre XUMUYECKOT0 COCTaBa CIMBOYHOI'O MAaciia Pa3HbIX MPOU3BOIUTEICH.
Onrtumusanys 3aBapuBaHus dasi.

Otkpeitue [ICXD 1. V1. MeneneeBbIM CIIy4ailHOCTh WJIH 3aKOHOMEPHOCTb.

O4uCTKAa U UCIIOIB30BAHUE CTOYHBIX BOJ

[TepenaTounbie MEXaHU3MBI U UX BUJBIL.

[Iutanue u 310pOBbE.

[IpaBna u 10%b 0 BOJOIPOBOIHOM BOJE.

[IpupoHbIE U CHHTETHYECKUE BOJIOKHA.

[IpupoHbIe U1 CHUHTETUYECKUE KPACUTENH.

[IpupoaHbIE 1 CHHTETUYECKHE JIEKapCTBa.

[IpupoHbie 1 CHHTETUYECKUE MOIOIIUE CPEJICTBA.

[Tpou3BOACTBO ra3upOBOK.

ITpou3BOCTBO 3€pKaJl.

Pa3BuTHe nuieBoil MPOMBIIIJIEHHOCTH.

Paszsutue nopoxa, BB u opyxus.

Pacuer BbIXOZ@ MEAM MO TOKY.

PaunonansHoe nuTanue (BUTAMUHBI 1 MUKPOJJIEMEHTHI).

Peakuuu ropenust Ha MpoU3BOJICTBE U B OBITY.
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Ponp MeTamioB B CO31aHUN UCTOPUIECKOTO JIUIIA TOPOIA.
Caxapa B mpOJyKTax MUTaHUS

CocraB u neueOHbIe CBONCTBA MPUPOTHON MUHEPATHLHOUW BOJIBI.
CpennobHoe U3 HECHhETOOHOTO (0 CHHTETUYECKOM THIIIE).
YTreBoabl M UX POJIb U 3HAYCHHE B KU3HU YEIIOBEKA.

Y nobpenust — 100po uiu 37107

dapMareBT — 3TO MEJNK WA XUMUK?

DepMEeHTBI — YTO 3TO?

XuMudeckasi CynHocTh (oTorpaduu.

XuMuyeckuil ananu3 OeH3uHa.

XuMus BOKpPYT Hac.

XUMHA U IHIIA

XUMUS ¥ 9KOHOMHUKA: OCHOBHAsI HOMEHKJIATYpA.

XuMHST KOCMUYECKOTO KOpaouist (3amackl BO3ayXa B TBEPAOM BHJIE, OYUCTKA BOJIBI).
XUMUS EIUTI0N03HO-0YMaKHOTO TTPOU3BOJICTBA.
DNEKTPOHHBIM CUTapeTaM-HeT.

DHeprocoeperarne JJaMITbl ¥ SKOJIOTHIECKHA KPU3HC.
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3. TemaTuyeckoe IVIAHUPOBAHME

TemaTnueckoe pacnpenenenne yacoB 8 kiacc (2 yaca B HeJxeJno, Bcero 68 yacon)

Ne i/

Paznensi, TeMbl

Conepxanue

XapaKTepI/ICTI/IKa OCHOBHBIX BUJOB ACATCIIbHOCTU YYCHUKA

BBE/IEHUE.(44)

XuMus — HayKa O BEIECTBaX.

[lonssTHE O XHUMHYECKOM DJJIEMEHTE.
[IpeBpamenue BemiectB. Ponp xumuun
B JKM3HH 4YEJIOBEKa. XHMHUYECKas
cuMBoJIKa. OTHOCUTEbHBIC aTOMHAs
u MOJIEKYJISIpHas MacCCHI.
[lepuoanueckas cucreMa XUMHYECKHUX
anemenToB .M. Menneneena

DopMUPYIOT NOHATHUSA O XUMHUHU U €€ POJIU B KU3HU YEIOBEKA.
DopMHUPYIOT YMEHUS HAOII0IaTh, AEJIaTh BHIBOJBI IPH

IPOBEICHUH ONBITOB, YMEHUS paboTaTh C KHUTOW U C

MEePUONYECKON CUCTEMOM.

®opmMupyIOT yMeHHsI paboTaTh B Mapax, OTBEYaTh HA

BOIIPOCHI YUUTENS, yMEHHUE MCTIOJb30BaTh XUMHUYECKHUH SI3BIK,

yMeH#e paboTaTh ¢ XUMUYECKON TTOCYI0H.

dopMHUpOBaHNE UHTEpPECAa K HOBOMY MPEIMETY.

Tema 1

ATOMBI XUMIYECKIX
SJIEMEHTOB(10u)

OCHOBHBIE CBEJEHUS O CTPOCHUH
atomoB. CocTaB aTOMHBIX  sep:
IIPOTOHBl U  HEUTPOHBL. M30TOMBLI
CrtpoeHue 5SIEKTPOHHBIX 000J0YeK
aTOMOB XMMHUYECKHX 37eMEHTOB Nel —
20.ITepuonnueckas cucreMa
XUMHYSCKUX 3JIEMEHTOB JIL.A.
Meunneneesna. 3menenue qucia
AJIEKTPOHOB Ha BHELITHEM
HSHEPreTUYECKOM  YPOBHE  aTOMOB.
OO6pa3oBanue OMHAPHBIX COCAMHEHUSI.

[Tousarue 00 WOHHON CBSI3H.
KOBaJ'IeHTHaH HGHOHHpHaH CB3b.
DJICKTPOHHBIC u CTPYKTYpHBIC

(bopMyIbl. DIEKTPOOTPULIATEIHHOCTD.
[ToHsiTHE O KOBAJIEHTHON MOJISIPHOM
cBs3u. IloHgTne O MeTanaudecKoi
cBs3u. KonTponrHas padora Nel

DOopMHUPYIOT ITOHATUSA O CTPOEHUN aTOMa, XUMUYECKOU CBSI3H
U €€ BUJaX.

DopMUPYIOT YMEHHs paboTaTh C KHUTOW, YMEHHS
UHTETPUPOBATh 3HAHUA U3 QU3UKU B XUMHUIO.

DopMUPYIOT yMEHUS CIIyLIaTh YYUTENSA, BECTU JUAJIOT C
YUUTENEM U APYTHUMH y4aIUMUCS.

DOopMUPYIOT UHTEPEC K KOHKPETHOMY XUMHYECKOMY JJIEMEH-
Ty, IOUCK JAOIOJHUTEIBHON NHPOPMALIUU O HEM.
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Tema [MPOCTBIE BEILIECTBA(74) | [lonokenne meramaoB v HeMeTauioB | DopMupyeT MOHATHS O METaljiax, HEeMETallIax, KOJIMYECTBE
2. B [IC. Baxwuelimme npocThie BEMIECTBA | BEILIECTBA.
— Mertauibl. Baxueimume mnpocteie | PazBuBatoT ymenue paboraTh ¢ yueOHUKOM, JONOJHUTEIBHOM
BEIIIECTBA — HEMETAUIbl. AJUIOTPONUS | JIUTEPATypOl MEPUOIAYECKON CUCTEMOM.
KomnnuectBo BELIECTBA. Moub. | Pa3BUBaOT yMeHUE COTPYAHUYATD C YUUTEIEM B IOUCKE U
Momsipaast macca. MossipHbIii 00BeM | cOope nH(popMaIuu, CaymaTh ero.
razoB. Pacdersl ¢ wucnonbp3oBaHueM | OBiageBalOT HaBBIKAMU JJISl IPAKTHUUECKOH €ATENbHOCTH.
MTOHATUI «oaby». Pacuersr ¢
HCII0JIb30BaHUEM TOHATHUS
«MOJISIPHBIN 00bEM Ta30BY.
TEMA COEAMHEHUA Crenensp okucienus. OnpeneneHue DopMHUpPOBAHUE MTOHATUSA O CTEIICHU OKUCIICHMS, KIIACCOB
3 XVMHNYECKHUX cTeneHu okuciaeHus. CocTraBieHue COCIUHEHMH, YNCTHIX BEIIECTBAX M CMECIX.
DJIEMEHTOB(124) (dbopmys OMHAPHBIX COCTUHEHUH. Ymenue paboTtaTh ¢ y4eOHUKOM, YMEHUE COTIOCTABIIATH,
bunapabie coeTMHEHUS — OKCHJIBI U pabotathb ¢ popmynamu.
JIETY4YHE BOJOPOIHBIE COEAUHEHUS YMmenue pabotaTh B mapax, B TpyIIax, OTBE€4aTh Ha BOIPOCHI
OcHoBaHUsI, UX COCTaB U Ha3BaHUS. YUUTEIS.
WNunukaropsl KucnoTsl, ux cocras u YMeHue UCTonb30BaTh 3HAHUS B OBITY.
Ha3Banus. Kiaccugukanuus Kucior.
Conu Kak NpoOU3BOAHBIE KUCIOT U
ocHOBaHMU. MIX cocTaB u Ha3BaHUSI.
PactBopumocTs coneit. AMopdHbIe 1
KPUCTAIJTNYECKHE BEIIECTBA. T UIIbI
KPUCTAITINYECKUX PELIETOK.
KonTpoabnas pabora Ne2 Uucteie
BEILIECTBA U cMecU. MaccoBas U
o0OBbEMHas! 10JI1 KOMIIOHEHTOB CMECH.
PacyeTsl ¢ HCIIOJIB30BAHUEM O U Q.
TEMA N3MEHEHUA, Ousnyeckue ABICHUA. XuMHUUeckue | PopMUPOBAHUE MOHATUN O XUMUYECKUX PEaKLMAX, UX THIaX;
4. IMPOUCXOAUINE peakuuu. IlpusHaku ©  yclIOBUS | YMEHHUs IMCATh PEAKLUU U PACCTABIIATh YPABHECHUE B
C BEHIECTBAMM (10u) MPOTEKaHUS XUMHUYECKUX PEAKLIHHI. | XUMUUYECKUX PEaKIUsX.

3aKOH COXpPAaHEHMs] MacChl BEUIECTB.
CocraBieHrne XHMHYECKHX PEaKIUi.
Pacuernr o XUMHYECKUM
ypaBHEHUAM. Peaknuu pasiioxkeHHus.
IlonsiTHE O CKOPOCTHM XUMHUYECKOU
peaKkuu. Peaknmum  coenmHeHUS.

YMenue pabotath ¢ y4eOHUKOM, IEPUOTUYECKON CUCTEMO,
QITOPUTMOM pacCTaBICHUs KO3()(DUIIMECHTOB B XUMHUECKUX
YPaBHEHHSIX; YMEHHE HHTETPUPOBATh 3HAHUS U3 (UUKU B
XUMHIO.

YMeHue BecTH Auajor, padboTaTh B mapax, paboTars C
YUUTEIIEM.
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Karanutudueckue n HEKaTAJIMTHYECKHE
peaKkIuu. Peakiun 3aMelleHus.
DNEKTPOXUMHUYECKHM pan
HampsDKEHUA ~ MeTaJuioB.  Peakumu
oOMeHa. Peaknuu HeHTpamu3auu.
Tunbel XMUMUYECKMX  peakluid Ha
npuMepe CBOMCTB BObl._KOHTpoIbHAs
pabora Ne3

YMeHMe HHTETPUPOBATh I10Jy4YECHHBIE 3HAHUS B
MPAKTUYECKOM JKU3HHU.

TEMA ITPAKTUKYM Nel. [IpakTnueckas paborta Nel. | ®opMupoBaHUEe TOHATHN O XUMHYECKUX PEAKIUAX, UX TUIAX;
5. [IPOCTEMILME OIIEPALIUU C | [TpakTHueckas paborta No2. | yMeHHs rucaTh peakiiMy U PacCTaBIIATh YPABHEHHUE B
BEIHIECTBOM (54) [IpakTnueckas pabora Ne3. | XUMHUECKUX peaKIHsX.
[TpakTrueckas paborta Ne4. | Ymenue paboTaTh ¢ yueOHUKOM, IEPUOIUUECKON CHCTEMOH,
[TpakTuyeckas pabora NoS5. QITOPUTMOM paccTaBiIeHUs K03()(PUIMECHTOB B XUMHUECKUX
YpaBHEHHUSX; YMEHHE UHTETPUPOBAThH 3HAHUS U3 QUHUKH B
XUMHUIO.
YMeH#ue BECTH IHaJIoT, paboTaTh B Mmapax, padoTarh C
YUUTEIIEM.
YMeHue UHTerpupoBaTh MOTYUECHHbIC 3HAaHUS B
IIPaKTUYECKON KU3HH.
TEMA | PACTBOPEHHME. PACTBOPBI. | PacTtBopenue. PactBopuMocTs | @opMupoBaHUE MOHATUI O pACTBOPaX, JEKTPOJIUTHIECKON
6. CBOICTBA PACTBOPOB BemiectB B Boje. lloHaTrwe 00 | AMCCOIMAIMH, MOHHBIX YPAaBHEHUSX, KUCIOTaX, OCHOBaHUH,
DJIEKTPOJIMTOB(18 1) AJIEKTPOIUTUYECKOMN JIFICCOIUAITAH. | COJISIX, OKCUJIOB, OKMCIHTEIbHO-BOCCTAHOBUTEIBHBIX
Crenenn ANEKTPOJTUTUYECKOHN | PeaKUsX.

qucconanu OCHOBHBIE ITOJOKEHHUS
TO/l. VoHHble ypaBHEHHS peakLuil.
Kucnorsi, HX KJIacCH(pUKAIHUS.
Jucconuaiys KUCIOT U UX CBOMCTBA B
CBETE TO/I. OcHoBanus, X
KJIacCu(pUKaIus. Juccoumanus
OCHOBaHHUM M HX CBOMCTBA B CBETC
TOJ. Comu, ux xmaccupukamus u
JTUCCOIMAIMsl  PA3JIMYHbIX  THUIIOB
coneii. CBoiicTBa coneit B cBete TO/I.
O06o061ieHue cBeAcHU 00 OKCHAAX, UX
KJIacCU(PUKAITIHI u XUMHYECKHX

dopMupoBaHUE YMEHUS pad0TaTh ¢ YIEOHUKOM,
QITOPUTMAMH COCTABJICHHUS HOHHBIX YPaBHEHUH U
paccTaHOBKH KO3 (HUIIMEHTOB B OKUCIUTEIHHO-
BOCCTAHOBHTEIIbHBIX PEAKIIHAX.

dopmupoBaHue YMEHHS padoTaTh MHAMBHUIYaIbHO U B Mapax,
COTPYIHHMYATH C YUYUTEIEM, YMEHHUE 33]aBaTh BOIPOCHL.
dopMHUpOBaHUE YMEHUS WHTETPUPOBATH 3HAHUS O PACTBOPaX,
KHCIIOTaX, OCHOBAHHUSAX, COJISIX M OKCH/IaX B IIOBCEHEBHYIO
KHU3Hb
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CBOMCTBAX. I'eneTnueckas CBSI3b
MEXKIY KJaccaMu BEIIIECTB.
OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC

peakuun. CocTaBieHUE YypaBHEHUM
OBP METOJIOM 3JIEKTPOHHOTO
Oamanca. CBOMCTBA IPOCTHIX BEIICCTB
— METaJIOB M HEMETAUIOB B CBETE
npeacrasieanii 06 OBP CgoiicTa
KHMCIIOT u coJiei B CBETE
MIPEACTABICHUI 00 OBP.
KourponpHas pabora Ned4 Pemrenne
3aau = mo Tteme  «PacTBOpeHue.
PactBopsl. Peakuiuu noHHoro obmMeHa
u OBP» Brinonnenue ynpaxHEeHH
no teme «PactBopeHue. PacTBOpBL
Peaxiuu noruoro oomena u OBP»

TEMA

MIPAKTHKYM Ne2.
CBOMCTBA PACTBOPOB
DJIEKTPOJIUTOB(2u)

[TpakTrueckas paborta No6.
[IpakTuyeckas pabora Ne7.

DopMHUpOBaHUE MTOHATUN O PACTBOPAX, IIEKTPOJIUTUYECKON
JMCCOLIMALINYI, NOHHBIX YPABHEHUSX, KUCIOTaX, OCHOBAaHUH,
COJISIX, OKCHUJIOB, OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIMsIX.

dopmupoBaHue YMEHHS padoTaTh ¢ yUeOHUKOM,
QITOPUTMaMH COCTABJICHHsI HOHHBIX YPABHEHUH U
paccTaHOBKH KO3 (HUIIMEHTOB B OKUCIUTEIHHO-
BOCCTaHOBUTEJIBHBIX PEaKIHUIX.

dopmupoBaHue yMeHUs padoTaTh MHIUBHUYaJIbHO U B Mapax,
COTPYAHMYATh C YUUTEJIEM, YMEHHE 3aJaBaTh BOIPOCHI.
dopMHUpOBaHUE YMEHHS HHTETPUPOBATH 3HAHUS O PACTBOPaX,
KHCJIOTaX, OCHOBAHUSX, COJIAX M OKCHIaX B TOBCEHEBHYIO
KHU3Hb
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TemaTnueckoe pacnpenenenne 4acoB 9 kiacc (2 yaca B HeJeJ110, Bcero 68 yacos)

Ne i/

Paznensi, TeMbl

Conepxanue

XapaKTepI/ICTI/IKa OCHOBHBIX BUJAOB ACATCIIBHOCTU YYCHHKA

[ToBTOpEHNE OCHOBHBIX BOMPOCOB
Kypca 8 kJjlacca ¥ BBEICHUE B
Kypc 9 ximacca (6 u)

XapaKkTepucTUKa 3JIEMEHTA 10 €ro
MOJIO)KEHUIO B IEPUOJUYECKOM
CHUCTEME XMMHUYECKHUX 3JIeMeHTOB /1.
W. Menneneea. CBolicTBa OKCHJIOB,
KHCJIOT, OCHOBAHUI U COJICH B CBETE
TEOPHUHU DIIECKTPOJIUTHUUECKON
JUCCOIMAIIMU U TIPOLIECCOB
OKHCJICHUSI-BOCCTAHOBJICHUS.
['eneTnueckue psiabl MeTaIA U
HemeTauia. [IoHsTHE O TEpEXOAHBIX
arieMeHTax. AM(pOTEPHOCTb.
['enernueckuii psa nepexogHOTro
anemenTa. [lepuoguyecknii 3aKkoH U
MEepUOINYECKasi CUCTEMA XUMUYECKUX
anemeHTOB JI. I. MeneneeBa B cBeTe
Y4YE€HUs O CTpoeHuH aroma. Mx
3HAYEHUE.

XapakTepu3yroT BaXXHEUIIINE XUMUUECKHE MTOHATHS:
XUMUYECKUN AIEMEHT, aTOM, MOJICKYJ1a, OTHOCUTEIIbHbBIC
aTOMHAasi ¥ MOJICKYJISIpHAsI MacCBhI.

OOBACHSIOT (PU3HYECKHUI CMBICII AaTOMHOTO MOPSIKOBOIO HOMEpa
XUMUYECKOTO 3JIEMEHTa, HOMEPOB T'PYIIIBI, IEPUOJA, K KOTOPHIM
snemeHT npuHaiexut B [ICXD JI. . Menaeneena.
PackpeiBaroT 3HaU€HHE TEPMUHOB XUMUS, CTPOESHHUE, CBOICTBA U
MIPEBPAIICHNS BEIIECTB, aTOMBI, MOJIEKYJIBl. Y HaCTBYIOT B
00CYXJICHIH BOIIPOCA O TOM, JUISl YeTO HY>KHO 3HATh XHUMHIO.
HazpiBator u KpPaTKO XapaKTePU3yIOTUCTOYHUKHU
3HaHUH 10 XUMuU. CTpPOSAT JIOTHYECKHE IIENH PACCYKICHHMA.
OnpeaengioT MNOHATHUS: XUMUYECKUH DJIEMEHT, TMOJI0KEHUE
XUMUYECKOTro 3emMeHTa B [lepuoandeckoiil cucteMe XUMHUECKUX
anemenToB /1. 1. MeHzaeneeBa, MeTaJl U HEMETAJLI.

HazwiBatoT u xapakTepu3yoT XUMHUIESCKUE JIEMCHTHI.

Tema 1.Metamnsr (15 u)

IlonoxxeHre METaJIIOB B
MEPUOINYECKON CUCTEME XUMUYECKHUX
anemenToB /1. V1. Menpaeneena.
Meramnueckass KpucTayuinueckas
peleTka u MeTajlyinyecKas
XAMHUYeCKas cBI3b. O0mue
(hu3MYeCcKre CBONCTBAa METAJLIOB.
CnaBbl, MX CBOMCTBA U 3HAUCHMUE.
XUMHUYeCKre CBOMCTBA METAJIJIOB KakK
BOCCTaHOBUTEIICH.
DJIEKTPOXUMUYECKUH P
HaIpsHKEHUN METaJlIOB U €ro
KCIOJIb30BAHME IS XapaKTEPUCTUKHU
XUMHUYECKHUX CBOMCTB KOHKPETHBIX

XapakTepusyoT XUMHUYCCKUN BJIEMCHT, MOJIOKEHUE
XHMHUYECKOTro 35ieMeHTa B Ileprouyeckoil cucreMe XMMHUYECKUX
anemeHToB JI. . MenpaeneeBa, MeTal.

HaszpiBatoT u xapakTepu3yloT XUMHUYECKUE JIEMEHTHI.
OnpeaensroT MOHATHS: CITIaBbI, YSPHBIC METAIIIBI, IIBETHHIC
MeTaJlJIbl. XapaKTepu3yroT- CIJIaBbl U UX CBOMCTBA; 3HaYCHUE
BaKHEUIIUX CIIaBOB. Ha3bIBalOT U XapaKTepU3YIOT CIUIABHI.
XapakTepus3yloT XHMHUYECKHE CBOMCTBA METaJIOB,
3NIEKTPOXUMUUECKUHN PSJ] HATPSAKEHUN METAILIIOB.

HazwiBatoT u xapakTepu3yloT XHMHIECKHE CBOMCTBA METAJIJIOB.
CoCTaBIsAI0T ypaBHEHUS] XUMUUYECKUX PEAKLUH.

XapakTepusyroT

- COCITUHEHUS;

-XMMHYECKHE CBONCTBA COCIMHEHUM METAJJIOB M UX COCTUHEHUM.
CoCTaBIsIOT YpaBHEHUS! XUMHIECKIX PEAKITUH.
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MeTauioB. CriocoOBI MOTy4eHUs
METaJIJIOB: MUPO-, TUIPO- U
anekTpometasyprusi. Kopposus
METaJUIOB U CIIOCOOBI OOPHOBI C HEM.

OOmast XapakKTepHUCTHKaA
HEeTO0OYHBIX METaJJloB.
Mertasnsl B mpupoze. Obuiue
crocoOb! ux nonyueHusi. CtpoeHue
atomoB. lllenounbie MeTaILIBI
MPOCTHIE BEUIECTBA, UX GUZUYECKUE U
XMMHYECKHE CBOMCTBA. BaxxHelme
COEMHEHUS IIET0YHBIX METANIOB —
OKCHU/IbI, TUAPOKCHU/IBI U COJU
(x;mopu b1, KapOOHATHI, CYNIb(aTHI,
HUTPAThI), UX CBOMCTBA U MPUMEHEHUE
B HApOJHOM X03stiicTBe. Kanuiinbie
yIOOpeHUs.

OO0mas XapakKTEepUCTHKa
DIEMECHTOB T TITIaBHOU MONAT
pynnsl Il rpynnsel CtpoeHue
atomoB. IllemouHo3eMeNnbHBIC
METaJIJIbI - MPOCTHIE BEIIECTBA, UX
¢bu3nUecKre U XUMUYECKUE CBONCTBA.
Baxuelinne coefMHEHN
HIEJI0YHO3EMETbHBIX METAJIIIOB —
OKCH/JIbI, TUAPOKCUIBI U COJIH
(xmopuabl, KapOOHATHI, HUTPATHI,
cynbdatsl u pocharel), ©X CBOWCTBA U
MIPUMEHEHUE B HAPOJIHOM XO35UCTBE.

A 110 MU H U . CTpoeHHe aToma,
(du3nUecKre U XUMUYECKUE CBOKCTBA
npocroro BeuiecTBa. CoeTuHEeHNs
QITIOMUHHUS OKCHUJI U TUAPOKCHU]I, UX
amdoTepHbIi xapakTep. Baxneimme
cos amtoMunus. llpumenenue
AIIOMUHMS U €TI0 COSTUHEHNH.

OnpenemnsroT NOHATHA: IET04YHbIE METAILIbL.
XapakTepuzyroT
- JIEMEHTBI [I€PBO I'PYIIIBI TIIaBHOM NOATPYIIIIbI;
- (huznvecKre U XMMUYECKUE CBOWCTBA,
- CIIOCOOBI TIOJTyYCHUS;
- IPUPOIHBIE COETUHEHMSL.
CocTtaBisoT ypaBHEeHUs XuMU4eckux peakuuii (OBP).
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Ke ne3o. Crpoenue atoma,
¢bu3nyecKkrue U XMMHUYECKHE CBONCTBA
IIpOCTOro BeecTsa. I'enernyeckue

2+ 3+
psanel Fe” u Fe™. KauecTBeHHbIe
2+ 3+ o~
peakuuu Ha Fe™ u Fe™" . Baxueiimue
COJIH JKeJie3a. 3HAUCHUE Kelle3a, ero
COCTMHEHUH U CIUIABOB B MPUPOJC U
HApOJHOM XO3SICTBE.

Tema 2 .Ilpaktukym Nel
CBolicTBa METAJJIIOB U UX
coeauHeHuit (3 u)

OcyuiecTBiI€HUE LETTOYKH

XUMUYECKUX IIPEBPALLECHUN METAIIIOB.
[Tonydyenue u cBOWCTBA COETMHEHUI

METaJJIOB.

Pemenune skciepuMeHTATBHBIX 3371249

Ha pacro3HaBaHUE U MOJTyYEHUE

BEIIECTB.

Tema 3.Hemeramist (23 u)

OO01mas xapakTepuCTHKa HEMETaJIOB:
MOJIO)KEHUE B MEPUOIUYECKON
cucteme J[. 1. Menpeneena,
0COOEHHOCTH CTPOEHHUS aTOMOB,
3IEKTPOOTPHULIATEIHLHOCTh KaK Mepa
CHEMETALTUYHOCTHY, PSI
3IEKTPOOTPULIATEIILHOCTH.
Kpucranimyeckoe crpoenne
HEMETAJUJIOB - IPOCTHIX BEIIECTB.
Annorponusi. @Pu3nyeckue cBOMCTBa
HeMeTaUI0B. OTHOCUTEIBHOCTD
MMOHSATHI «METAILI», KHEMETAILI.

B o 10 p o a. [Tonoxenue B
MEPUOINYECKON CUCTEME XUMUYECKHUX
anemenToB /1. V1. Menpaeneena.
CrpoeHne aToMa U MOJIEKYJIBI.
dusndeckre U XMMUUECKIE CBOMCTBA
BOJIOpOJA, €r0 MOJy4YEeHUE U
MIPUMEHEHUE.

OnpenensroT MOHITHS IIEKTPOOTPUIIATENNEHOCTD, AJIOTPOTIHSL.
XapaKkTepu3yroT XUMUYECKUH 3JIEMEHT, II0JI0KEHUE XUMUYECKOTO
snemeHTa B [leproauueckoil cucreMe XUMUYECKUX 3JeMeHTOB /1.
U. MenneneeBa, HEMETAIII.

OnpenensioT ~ TMOHSATHS ~ BOCCTAHOBHUTENb W OKHCIHTEINbD,

PacTBOPUMOCTb, PACTBOPBIL.

XapakTepusyoT XUMUYECKUU 3JIEMEHT, MOJIOKEHUE

XUMUYECKOTO dJIeMeHTa B [leproandeckoil cucTeMe XUMHIEeCKUX

snemeHToB JI. M. MeHgeneeBa M €ro CBOWMCTBA, CIIOCOOBI

MOJTyYeHUs, TPUMEHEHHUE, PU3MUeCKre 1 XUMUUECKHE CBOKCTRA.

XapakTepusyloT rajoreH, NoJ0KeHHUE XUMHUECKOrO 3JIEMEHTa B

Ilepnonnueckoil cucreMe XuMu4yeckux anemeHtos J[. .

MengeneeBa, (pU3MYECKUE U XUMHYECKHE CBOWCTBA, U3MEHEHHE

OKHUCIJIUTENBHO- BOCCTAHOBUTEIFHBIX CBOMCTB OT (TOpa K HOAY.

HazwiBaroT 1 xapakTepu3yIoT TaJIOTCHEI.

OnpeaensioT NOHATUS aJUIOTPOIHUs, AEMEPKYPU3aLIHSL.

XapakTepusyoT XUMUYECKUNA  3JIEMEHT,OJI0KEHUE

XUMUYECKOT0 3IeMeHTa B [lepnoinyeckoi cucteMe XuMUYECKUX

anemenToB [I. V1. MeHeneeBa u ero cBOMCTBa CIIocoObI

MOJTy4eHUs, TPUMEHeHHne, (PN3NYeCKHe U XUMUYIECKUE CBOHCTBA,

coerHeHus cepbl. Pemator 3anaun. OnpenensitoT NOHITHSI

35




OOmast XapakTepHUCTHKaA
ragoreHo B. CTpoeHHue aTOMOB.
[IpocTeie BemecTBa, UX GUNUYECKUE U
XUMHUYECKHE CBOMCTBA. OCHOBHBIE
COCTMHEHUS TaJIOTEHOB
(Ta;moreHOBOAOPO/IBI U TAJIOTCHUIBI)
ux cBoiicTBa. KauecTBeHHas peakius
Ha xJopua-uoH Kparkue cBeneHus o
xJjiope, Opome, GTOpE U HOAE.
[IpumeHeHne raJoreHoB U ux
COEAMHEHHI
B HApPOJIHOM XO3SIMCTBE.

C e p a. CtpoeHue aroma,
aJJIOTPOIIHS, CBOICTBA U IPUMEHEHHE
pomOudeckoii cepbl. OKCUABI CEPhI
(IT) u (VI), ux moydeHue, CBOMCTBA U
npumeHenne CepoBoIOpoiHas U
cepHucTas Kuciotel. CepHas KUCiIoTa
U €€ COJIM, X PUMEHEHHE B HAPOTHO
xo3siicTBe. KauecTBeHHas peakius Ha
Cynb(ar-uoH.

A 3 0 1. CTpoeHue aroMa u
MOJIEKYJIBI, CBOMCTBA IIPOCTOIO
BEIIeCTBA. AMMUAK, CTPOCHUE,
CBOWCTBA, IOJy4YE€HUE U IPUMEHEHHE.
Coan aMMOHMS, X CBOMCTB B
npumenenne. Okcuast azota (I1) u
(IV). AzoTHas KUCIIOTa, €€ CBOWCTBA H
npuMeHeHne. HUTparel u HUTPUTHI,
npoOJieMa ux CoJep KaHus B
CEJIbCKOXO35ICTBEHHON ITPOIYKLIUH.
ABOTHBIC yI0OpEHHUS.

® o c ¢ o p. CrpoeHue aTtoma,
AJUTOTPOIIHSI, CBOWCTBA OEJI0T0 1
KpacHoro ¢ocdopa, ux mpuMeHEHHE.
OCHOBHBIE COEMHEHHS: OKCH T

ammorponus docdopa.
XapakTepusyroT XUMHYECKUH DJICMEHT, MOJOKEHUE
XUMHYECKOTO0 dieMeHTa B [leproanueckoii cucteMe XUMUYECKUX
snemeHToB JI. M. MeHaeneeBa M €ro CBOWMCTBA, CIIOCOOBI
MOJIyYSHUSI, TPUMEHEHUE, (PU3HUECKHe U XUMUYECKHE CBOMCTBA,
coenuHeHMs pocdopa.
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docdopa (V), oprodocdopHas
kuciora u ¢pocdarel. DochopHbie
yI0OpeHus.

Y raepoa CrpoeHue atoma,
AJUTOTPOIHUSL, CBOMCTBA AJIIOTPOIHBIX
Moaudukaui, npuMeHeHne. OKCHIBI
yraepoaa (II) u (IV), ux cBoiicta u
npuMeHeHne. KauecTBeHHas peakuus
Ha yraekucinsli ra3. KapOoHarsr:
KaJIBLIUT, COZQ, MOTall, X 3HAYECHHE B
MPUPO/JIE U KU3HU YEIOBEKA.
KauecTBenHnas peakuusi Ha kKapOoHaT-
HOH.

K p e m 1 1 i1. CtpoeHue aroma,
KPUCTAIUIMYECKUN KPEMHUH, €ro
CBOMCTBA U NpuMeHeHue. OKcu
kpemuus (IV), ero nmpupoaHbie
pa3sHOBUIHOCTH. CUITMKAThl. 3HAYCHHE
COCIMHEHUM KPEMHUS B )KUBOU U
HexxkuBou nipupoe. [lonstue o
CUJIMKATHON MTPOMBIIIUIEHHOCTH.

Tema 4 .Ilpaktuxym Ne 2.
CBoiicTBa HEMETAIJIOB U UX
coeauneHuit (3 u)

Pemtenue OKCIICPUMCHTAJIbHBIX 3a/1a4
no Teme «[loarpymnma kuciopomar.

Pemrenue OKCIICPUMCHTAJIbHBIX 3a1a4
no Teme «[loarpymnmsl a3ora u
yraepoaay.

[Tomydyenue, cobupanue u
pacro3HaBaHHE ra3o0B.

XapakTepus3yroT: XUMHYECKHE pEeaklMd [0  Pa3IHYHBIM
mpu3HaKaM (YHCIIO W COCTaB PEarupyrONINX U 00pa3yro- IIHXCS
BEIICCTB;, HAJTMYME TPAHUIBI pa3jiena ¢a3; TeroBod 3¢ ¢eKT;
W3MCHEHUE CTCTICHEH OKUCJICHHS AaTOMOB; UCIOJIb30BaHUC
KaTaJIn3aTopa; HarpaBicHHEe
npoTtekanus). CKOPOCTh XUMUYECKHUX Peakluil U (pak- TOPHI,
BIUSIOIINE HA HEe.

Tema 5.0pranuueckue
coeaunenus (10 )

BemecrBa opranudeckue u
HEOPraHU4YEeCKHE, OTHOCUTEIBHOCTD
MIOHSTHS «OPTraHUUYECKUE BELIECTBAY.
[TpuumHBl MHOTOOOpA3Us
OPraHUYEeCKUX COCTUHEHUMU.
XHAMHYECKOE CTPOCHUE OPraHUYECKUX

XapakTepuzyroT XUMHUYECKUN 3JIEMEHT, MOJIOKEHUE
XUMUYECKOTO dieMeHTa B [leproandeckoil cucTeMe XUMHUIECKUX
snemeHToB JI. M. MeHaeneeBa W €ro CBOWMCTBA, CIOCOOBI
MOJIy4EeHHUS], IPUMEHEHHUE,

(hu3nUeCKUEe ¥ XUMHUECKHE CBOKCTRA.

OrnpeaensioT NOHATUS aJUIOTPOIHUs, AEMEPKYPU3ALIUSL.
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COCIMHEHUI. MOJEKYIIApHBIE U
CTPYKTypHBIE (POPMYJIBI
OpraHUYECKUX BEIIECTB.

MertaH U 3TaH: CTPOEHHUE MOJIEKYII.
l'openue Merana u 3TaHa.
HerunpupoBanue 3tana. [I[pumenenue
MeTaHa.

XHUMHYECKOE CTPOCHUE MOJIEKYJIbI
aTuiieHa. /[BoitHas CBS3b.
BsauMoaelicTBUE 3THIIEHA C BOJIOH.
Peakiuu nonumepusanuu sTUICHA.
[TonuaTHIIeH 1 ero 3Ha4eHHe.
ITonsTHE O IIpPENEIBHBIX
OJIHOATOMHBIX CIIUPTaxX Ha MpUMepax
METaHOJIa U dTaHosa. TpexaTOMHBIN
CIUPT - TNIULEPHUH.

TTousitre 00 anpaerngax Ha
MIpUMEpPE YKCYCHOI'O aJbJEruaa.
OkuciieHne anpJeruaa B KUcjiaory.

OIHOOCHOBHBIE IIPENIETIBHBIE
KapOOHOBBIEC KHCIIOTHI Ha IPUMEPE
YKCYCHOM KHCJIOTHI. Ee cBoOlCcTBa U
npuMeHenue. CTeapuHoBas KUCIOTa
KakK MPEeACTaBUTENb )KUPHBIX
KapOOHOBBIX KHCIIOT.

Peakuuu sTepudukanyy u noHaTue
0 CJIOXHBIX 3¢upax. XKupsl kak
CJIOKHBIE 3(PUPHI TIHIIEpUHA U
KUPHBIX KUCIIOT.

[TonsiTie 06 aMUHOKHUCIIOTAX.
Peaknun noaukoHAeHCauu. benku,
UX CTPOCHHE U OMOJIOTHYECKasi POIlb.

[onsrue 06 yriaeBogax. I'moko3a,
ee cBolicTBa 1 3HaueHue. Kpaxman u
LIEJUTI0103a (B CPAaBHEHUH ), UX
OMoJIoTMYecKasi poJb.

XapakTepu3yloT XUMHUYECKHM BJIEMEHT, IOJIOKEHUE
XUMHYECKOT0 37eMeHTa B lleprnomnyeckoii cucreMe XuMHUIEeCKIX
snemenToB JI. . MeHeneeBa U ero CBOMCTBA,CIIOCOORI.
HayuuTcs xapakTepu30BaTh: €ro CBOMCTBA, CIIOCOOBI OTYUYCHHS,
cobmpaHre W paclio3HaBaHWE, MpPUMEHEHWEe, (HU3UYEeCKue U
XUMUYECKHUE CBOMCTBA.

JIOHOpHO-aKIIEITOPHBI MEXaHW3M OOpa30BaHUsS CBSI3U B HOHE
aMMOHUS.
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Tema 6 .O0001IEHUE 3HAHU T10
XHUMHH 33 KypC OCHOBHOM IIKOJIBI

8w

DU3NYECKUI CMBICI TOPSIAKOBOTO
HOMEpa 3JIEMEHTa B MEPUOTNIECCKOM
CHCTEME XMMHYECCKHUX BJIICMCHTOB /].
N. MenaeneeBa, HOMEpPOB MEpUOJIa U
rpynIibl. 3aKOHOMEPHOCTH U3MEHEHUSI
CBOMCTB 2JIEMEHTOB U UX COEIUHEHUIN
B [IEpUO/IaX U TPyNIax B CBETE
MPEACTABICHUI O CTPOCHHH aTOMOB
9JIEMECHTOB. 3HAUYCHHE
MEPUOIMYECKOT0 3aKOHA.

THIIBI XUMHYSCKHUX CBSI3SH M THITBI
KPUCTAJUTMYECKUX PEILIETOK.
B3anmocBA3b CTpOEHUS M CBOMCTB
BCIIECTB.

Knaccudukanmst xumuaeckux
peaKuii Mo pa3IHYHbIM MPU3HAKAM
(4MCIIo M COCTaB pearupyrommux u
00pa3yrIKXCs BEIIECTB; TEIJIOBOM
3¢ dexT; ucronp3oBaHue
KaTallu3aTopa; HalpaBJICHUE;
H3MEHEHHE CTENEHEN OKMCICHHUS
aTOMOB).

[IpocThie U CIOXKHBIE BEIICCTRA.
MerTaninl 1 HeMETaJlJIbI.
['eneTnveckue psiapl MeTaIa,
HEMeTaJula U MepexXoJHOr0 MeTasuia.
Oxcwupl (OCHOBHBIE, aM(OTEPHBIC U
KHUCJIOTHBIE), TUAPOKCHIBI
(ocHOBaHwMs1, aM(pOTEpHBIE
TUAPOKCHUJIBI U KUCTIOTBI) U COJIU:
coCTaB, KiaccuduKaius u odume
XUMHUYECKHUE CBOMCTBA B CBETE TEOPUU
AIEKTPOJIUTUYECKON JUCCOIMAIIIN 1
IIPEACTABICHUH O IIpoLeccax
OKHCJICHUSA-BOCCTAHOBJICHHS.

XapakTepusyloT: XUMHUYECKUM 3JIEMEHT, MOJIOKEHUE
XUMUYECKOTo 3eMeHTa B [lepuoandeckoii cucteMe XUMHUUECKIX
snemenTtoB JI. M. MeHnneneeBa, CTpoeHHE aToMa, 3HAYEHUE
MEPUOJUYECKOr0 3aKOHA, 3aKOHOMEPHOCTH M3MEHEHUU CBOMCTB
9JEMEHTOB M HMX COCJAMHEHMM B MepuoAax U TIpynmnax,
(hM3MUeCKU CMBICIT TIOPSAKOBOTO HOMEpa 3JIEMEHTa, HOMEPOB
TIEPUOIOB U TPYIIBL. XapaKTePU3YIOT: BUIbI XUMHUYECKHUX CBSI3EH
U TUIOBl KPUCTANIMYECKUX PELIECTOK, B3aUMOCBS3b CTPOCHHS U
CBOMCTB BELIECTB.

XapakTepusyloT:  XUMHYECKHH DJIEMEHT, CTPOCHHUE
aToOMa,HEeOpTaHUYEeCKHe BEIIIeCTBA, BaKHEUIIIHE
KaueCTBEHHbIE PEaKIUH, METAIIIBl 1 HEMETAJLIHI.

XapakTepu3yIoT U OCYIIECTBIISIOT: TEHETHUECKUE PSAIBI

MeTalljia, HEMeTajlla U TIEPeX0JHOTO MeTaia
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CoracoBaHo CortacoBa”o

IIpoTokou 3acenanus 3amecTuTenp AupeKTopa no YBP
METOANYECKOTO O0bETUHEHHUS f /M.B.Bopuc/
yautenein COII Ne 22 « 30 »asrycra 2019 roaa

oT « 30 »asrycra 2019roga Nel

Pykopoautens MO
#,_f / E.A.3repxuHcKast/
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