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IMosicuuTeILHAS 3aIMCKA

[Iporpamma «B XxuMHHM BCE MHTEPECHO» ACTAIU3UPYET COACpPKaHUE Kypca BHEYPOUHOMU
JEATEeILHOCTH, JAeT MOAPOOHOE pacmlpeeieHUe YaCOB U TMOCIEI0BATEIbHOCTh M3YYEHUS TEM U
paszaeios.

JlanHas mporpamMma MpeIHa3HauyeHa ISl ydammxcs 9 Kiacca, MO3BOJSET paclIUpUTh U
YIIyOUTh Yy YYallMXcsl MPAaKTUUYECKOE€ MPUMEHEHUE TMOJYYECHHBIX TEOPETHUYECKUX 3HaHUHU 10
XUMHHU.

ABTOpCKas mporpaMma paccuntana Ha 34 yueOHbIX yaca (1 yac B HeZeln0),0pueHTHPOBaHA
Ha YIUIyOJICHHE W paclIupeHre 3HAaHUH, Ha pa3BUTHE JIFOOO3HATEIIbHOCTH HMHTEPECa K XMMUH, Ha
COBEPIIICHCTBOBAHNE YMEHHI yUalIMXCsi 00paIaThCcs C BEIIECTBAMHU.

JlaHHBIA ~ KypC  BHEYPOYHOM  JIESITEJIBHOCTH  MNPEAYyCMAaTPUBAET  SKOJIOTHYECKYIO
HaIPaBJIECHHOCTh XUMHUYECKOTO O0pa3oBaHUs, MPEIyCMATPUBACT O3HAKOMIICHHE YYaIIUuXCs C
XUMUYECKHUMH aCIEKTaMH COBPEMEHHOW SKOJOTUM M SKOJOTHMYECKHX MpodsieM (TiIobaibHOE
MOTEIUICHUE KIIMMAaTa, O30HOBBIC JBIPBI, KUCIOTHBIC JOXKAH, 3arps3HEHHE OKPY>KAIOIIEH Cpelbl,
UCTOILIEHUE PUPOIHBIX PECYPCOB).

LleHHOCTB MpPOrpamMMBbl 3aKI0YAETCS B TOM, YTO YYAIIHECS C MTIOMOUIBIO KEHMC - TEXHOJIOTHUI
MOJTy4aT BO3MOKHOCTh MIOCMOTPETh Ha Pa3IMuHbIe MPOOIEMBI C TIO3UIMH YUCHBIX, OLIYTUTH BECh
CIIEKTp TPeOOBAHMI K HAYYHOMY UCCIIEOBAHUIO.

AKTYyalnbHOCTh HIPOrpaMMbl B TOM, YTO OHa CO3JaeT YCJIOBUSA I COLHUAIBHOTO,
KYJIBTYPHOTO B TIPO(hECCHOHATILHOTO CaMOOIIPEICIICHHSI, TBOPUECKON CaMOpEaln3aliy JIMYHOCTH
pebénka, (GOpMUPOBAHHUS XHUMHUYECKOH TpaMOTHOCTU. 3HAHUS M YMEHHUs, HEOOXOIUMbIE s
OpraHu3aIMu UCCIIEOBATEIHCKON ACSITEIBHOCTH, B OYyIlIeM CTaHyT OCHOBOM JJI OpraHu3aIluu
Hay4HO-UCCIIEI0BATENbCKON IEATEIbHOCTH B BY3aX, KOJUIEIKaX, TEXHUKYMax U T.J.

Bce uWHHOBallMOHHBIE T[E€IarOTMYECKHE TEXHOJIOTMH HW3HAYaJlbHO CTPOSITCA Ha
KOMIIETEHTHOCTHOM  IOJXOJI€ W HaleleHbl B pe3ynbrare oOydeHus Ha Oyayuryro
MpOPECCHOHANIBHYIO  JIEATENbHOCTh. JlaHHOE yTBEPXKICHME U OMNpEAeNsAeT aKTyaJbHOCTh
npumeHenus «Ke¥c - MmeTona» B mpakTUKe 00pa3oBaHus. Kelic - TEXHOJIOTUH IPEICTABIIIOT COO0M
rpyIiy oOpa3oBaTeIbHBIX TEXHOJIOTHI, METOJIOB U IPUEMOB OOYUEHHS, OCHOBAHHBIX Ha PEIICHUHN
KOHKPETHBIX Mpo0sieM, 3a/1ay, MO3BOJIAIOT B3aMMOJAEHCTBOBATh BCEM OOYYAIOIIMMCS, BKIIOYAS
MIPETo/1aBaTelIsl.

IIpu pa3paboTke mporpaMMbl akIEHT JeNajics Ha BOIPOCHI, KOTOpbIE B 0a30BOM Kypce
XUMHUA OCHOBHOW IIIKOJIBI PACCMaTPUBAIOTCS HEAOCTATOYHO IOJHO WM HE PacCMaTpPUBAIOTCS
COBCeM. 3aJaud U YIMpakKHEHHUs MOAOOpaHbI TaK, YTO 3aHITHS MO MX OCMBICICHHIO U PEIICHUIO
MPOXOAT MO0 MapauIesIbHO C U3y4aeMbIM Ha ypoKax MaTepHualioM, JIM0O KakK IMOBTOPEHHUE YyxKe
MOJIYYEHHBIX 3HAHUM.

[IpakTrueckass 3HAYUMOCTh TMPOTPAMMBI 3aKJIIOYAETCS B TOM, YTO C IIOMOIIBIO KeHC-
TEXHOJIOTHH YJaeTCsl aKTUBU3UPOBATh pa3nyHble (DaKTOPHI: TEOPETUUECKHIE 3HAHUS IO TOMY UITU
WHOMY KYPCY, MPAKTUYECKUN OTBIT 00y4aeMbIX, UX CIIOCOOHOCTh BBICKA3bIBATh CBOW MBICITH, UJIEH,
MPEAJIOKEHUSI, YMEHHUE BBICIYIIATh AJIbTEPHATUBHYIO TOYKY 3pEHUS, M AapryMEHTHPOBAHO
BBICKA3aTh CBOIO.

C nmomomp0 3TOTO MeToAa oOOydJaromuMe TMojydaT BO3MOXXHOCTh TPOSIBUTH H
YCOBEPIICHCTBOBATh AHANUTHUYECKHE W OIEHOYHBIC HABBIKH, HAYYUTHCS PabOTaTh B KOMAaHJIE,
MPUMEHSTH Ha MTPAKTUKE TEOPETUUCCKUN MaTEepHal.

HoBu3Ha nanHo# mporpamMmsbl 3aKJIF04AE€TCsl B BO3MOKHOCTH U3YUYEHHS YUaIIMMHUCS HOBBIX
TeM, HE pacCMaTPHBAEMBIX IPOTrPAMMOM TPEAMETa, C IMOMOIIBI MPOOJIEMHO- CHTYaTHBHOTO
00y4YeHHs C UCIOJIb30BAHUEM KEHCOB. DTO MO3BOJSIET CTPOUTH OOYUEHHE y4Yaluxcs 9 KIaccoB C
Y4€TOM MaKCHMAaIIbHOTO MPUOIIKEHUS TPeMeTa XUMHH K MPAKTUYECKOW CTOPOHE KU3HHU.

Hesan kypca: pacmupeHue U yriryOojJeHue 3HaHUM 110 NMPeIMETy, CO3AaHNEe BOCHUTHIBAIOIIECH
cpezbl, 00ecreunBaloe aKTUBU3ALUIO HHTEJUIEKTYa IbHBIX HHTEPECOB ydyallluXcs B CBOOOIHOE
BpeMs1, pa3BUTHE 37]0pPOBOM, TBOPUECKN PACTYILIEN JIUYHOCTH, IOATOTOBIEHHOH K



KUBHCACATCIIBHOCTH B HOBLIX YCJIOBUAX, crrocoOHoii Ha COMAJIBHO 3HAYUMYTO NPAKTUYCCKYTO
ACATCIIbHOCTD, p€ajin3aluio I[OGpOBOHI:‘-IeCKI/IX WHHUIIUATHUB.

3agaum Kypca:
1. ®opMupoBaHuE MO3UTUBHOM CAaMOOILIEHKH, CAMOYBaXKEHUS.
2. dopMupoBaHHE KOMMYHUKATUBHOW KOMIIETEHTHOCTH B COTPYJHUYECTBE:
— YMEHHUE BECTH JIUAJIOT, KOOPIUHUPOBATH CBOU JCUCTBHS C ACUCTBUSIMHE MAPTHEPOB 110
COBMECTHOM JESITEIHLHOCTH,
— C1ocoOHOCTH TOOPOXKETATEIHHO M YYTKO OTHOCUTBCS K JIFOJISIM, COTICPEKUBATH;
— (hopmupoBaHUE COIUATBLHO a/IEKBATHBIX CITIOCOOOB MOBEACHHUS.
3. ®dopmupoBaHHE CIIOCOOHOCTH K OPTaHU3ALUHU IEATSILHOCTH U YIPABICHHIO €H0:
— BOCIIUTAHUE [ETCYCTPEMIICHHOCTH U HACTONYHUBOCTH;
— (hopMUpOBaHKE HABBIKOB OPTaHU3AIMH Pad0UYero MPOCTPAHCTBA U PAITMOHAIBHOTO
UCIIOJIb30BaHUsI Pab0Uero BpeMeHH;
— (opMUpOBaHHE YMEHUS CAMOCTOSITEIIHHO M COBMECTHO TUIAHUPOBATH JESITEIHLHOCTD U
COTPYIHUYECTBO; — (OPMUPOBAHHE YMEHHSI CAMOCTOSATEIHHO U COBMECTHO MPUHUMATH
peIICHHSL.
4. d®opmupoBaHUE YMEHUS pelIaTh TBOPUSCKUE 33 JaUH.
5. dopmupoBanue ymeHus pabortath ¢ HHMOpMaImei (coop, cucreMaTu3anus, XpaHeHHE,
UCIIOJIb30BaHUE).

I1. [Inanupyemble pe3yJibTaThbl OCBOCHHS COJAEPKAHUSA Kypca

JINYHOCTHBIMM Pe3yIbTATAMM SIBIISIFOTCS:
- 8 YeHHOCMHO-OPUEHMAYUOHHOUL Cghepe: TyBCTBO TOPAOCTH 32 POCCHICKYIO HAYKY, OTHOIIICHHE K
TPYAY, LEIeYCTPEMICHHOCTh, CAMOKOHTPOJIb U CAMOOIICHKA;
- 8 mpy006ou cghepe: TOTOBHOCTb K OCO3HAHHOMY BBIOOpY JajibHENIIEH 00pa3oBaTeabHON
TPaeKTOPHH;
- 8 NO3HABAMENbHOIL Chepe. MOTUBALIUS YICHHUS, YMEHHE YIIPABIISATH CBOECH IMO3HABATEIHHON
JIeSTeTLHOCTH.

IpeamMeTHBIMU pe3yJIbTATAMM OCBOCHHS ITPOTPAMMBI SIBJISIFOTCS:
- 8 NO3HABaMeNbLHOU chepe:
ONKUCHIBATH AEMOHCTPALIMOHHBIE U CAMOCTOSITEILHO TPOBEJCHHBIE XUMHYECKHE IKCITEPUMEHTHI;
KJIaCCU(UIIUPOBATH N3yUYEHHBIE OOBEKTHI U SBIICHUS;
JlaBaTh ONPEACIICHUS U3YUCHHBIX OHATU;
OIMCHIBATH U Pa3JIMyaTh U3YYEHHBIE BEIIECTBA, IPUMEHIEMBIE B IIOBCEAHEBHOM KU3HH;
CTPYKTYPUPOBATh N3YUCHHBIM MaTepral U XUMUUECKYI0 HH(POPMAIIHIO, TIOTYYSHHYIO U3 IPYTUX
HUCTOYHUKOB;
JienaTh BBIBOJIBI M YMO3AKITIOUEHUS U3 HAOJI0ICHUI;
0e30MmacHo 00palaThCs BEIECTBAMHU.
- 6 mpyoosoll cepe:
TUTAHUPOBATh U OCYIIECTBIISATH CAMOCTOSITENIEHYIO pabOTy 1O TOBTOPEHUIO U OCBOCHHUIO
TEOPETUYECKOMN YacTH,
IJIAHUPOBATH U IPOBOAUTH XUMUUYECKUI SKCIIEPUMEHT; UCIIOJIb30BaTh BEIIECTBA B COOTBETCTBUU
C UX IIpeJHAa3HAYEHNEM U CBOMCTBAMHU.
- 8 YEHHOCMHO - OPUEHMAYUOHHOU chepe: aHATU3UPOBATh U OLEHUBATDH TOCIECTBUS IS
OKPY>KaIOIIEeH cpeibl OBITOBOM U MTPOU3BOCTBEHHOM JCSITEIPHOCTH YEIOBEKA.
- 8 cghepe Gezonacnocmu dHcusHeOdesmenIbHOCMU. OKa3bIBaTh NEPBYIO MOMOIIb MPU OTPABICHUSIX,
0’KOTaxX M JIPYruX TpaBMax, CBA3aHHBIX C BEIIECTBAMH U JTAOOPATOPHBIM 000PYIOBAHUEM.

MeTanpeaMeTHbIMHU Pe3yJIbTaTAMM SBISFOTCS:
- YMEHHUE ONPEeNsATh CPEe/ICTBA, TEHEPUPOBATH UJIeU, HEOOXOAUMBIE /I UX pealn3aluu;
- BJIaJCHHUEC YHHBCPCAJIbHBIMU CCTCCTBCHHO-HAYYHBIMU cnocobamu ACATCIBHOCTH: HU3MCPCHUC,
HaOJr0IeHNe, SKCIIEPUMEHT, y4eOHOe UCCIIeI0BaHHE;
- YMEHHE OMNpPEeNeIsTh IEeTH W 33aJaud JIeATEIbHOCTH, BHIOMPATh CPEICTBA pEaH3alMH e |
NPUMEHSTh UX Ha MPAKTHKE;



- ACTIOJIb30BATh PA3IMYHbIC UCTOYHUKH IS TTOJYYECHUSI XUMHUECKON HHPOpMAIHH.
OcBoeHHe mporpaMMbl BHEYPOUHOH NEATEIbHOCTH OOYYAIOIIMMHUCS MMO3BOJIUT MOJYYUTh
CIIEYIOIINE PE3YIbTaThI:

B cghepe pazeumun nuunocmmuuix yHueepcaibHvixX y4eoHbIX 0elicmeuil 8 pAMKax:
Koenumuenoco komnonenma 6yoym cghopmuposamsi:

- HKOJIOTUYECKOE CO3HAHUE, TPU3HAHNE BBICOKOW IIEHHOCTH KHU3HH BO BCEX €€ MPOSIBICHUIX;
MPaBUJI TOBE/ICHUS B YPE3BBIYANHBIX CUTYAILIHSIX;

- OCHOBBI COITMANIEHO-KPUTHYECKOTO MBIIIJICHHSI, OPHEHTAIHS B OCOOCHHOCTSX COIMATbHBIX
OTHOILIEHNH U B3aUMOJIEUCTBUN.

Jesmenvrocmnozo komnonenma 6yoym copmuposanui:

- YMEHHUE BECTH JIUAJIOT HAa OCHOBE PAaBHOINPABHBIX OTHOIICHHUHA U B3aUMHOT'O YBXKECHUS U
PUHSTHUS;

- YCTOMYMBBIN TTO3HABATENILHBIA MHTEPEC M CTAHOBJICHUE CMBICIIO00pa3yromel pyHKIIuN
MO03HABATEJILHOTO MOTHUBA;

- TOTOBHOCTb BbIOOpa Mpo(uIbHOro 00pa3oBaHMUA.

LlenHocmHO020 U IMOYUOHANLHO2O KOMNOHEHMO08 bydem chopmuposana:

- TOTPeOHOCTh B CAMOBBIPAKEHUH U CaMOpealIn3allii, COLUAIBHOM Mpu3HaHuu. O0ydaronuiics
MOJIYYUT BO3MOKHOCTb JUIsl POPMHUPOBAHUS:

- TOTOBHOCTH K CaM0O00OPa30BaHHUIO M CAMOBOCIIUTAHHIO;

- BBIPOKEHHOM YCTOWYHMBOM yueOHO-T03HABATEIBHON MOTHUBALIMY U UHTEpECa K YUCHHIO.

B cpepe pazeumus pecynamugHslx yHUBEPCATbHBIX YUEOHBIX 0CUCM UL 00yUaAlOWUILCA
Hayuumcs:

- CaMOCTOSITENIbHO aHAJIM3UPOBATh YCIOBHS JOCTH)KCHMS IIeJId Ha OCHOBE YyYeTa BBIJEICHHBIX
Y4HUTEJIEM OPUEHTUPOB JICHCTBUSI B HOBOM Y4€OHOM MaTepHaie;

- IIeJIeNOoJIaraHNIo, BKITI0Yasi TOCTAaHOBKY HOBBIX IIeJIe, MpeoOpa3oBaHKe MPAKTUYECKON 3a7auu B
MMO3HABATEIIbHYIO;

- IJTAHUPOBATH IMYTH JIOCTHXKEHUS IIeNIeH.

THonyuums 803MONCHOCIb HAYUUMBCAL:

- [IpY IJIAHUPOBAHUU JIOCTHKEHHUS IeJIel CAMOCTOSTENILHO U a[IEKBATHO YYUTHIBAThH YCIOBUS U
CpEICTBa X JOCTHXKCHHUS;

- CaMOCTOSITEIPHO CTABUTh HOBBIE YUeOHBIC IEH U 3a]Ia4H.

B cepepe pazeumusn noznagamenvnvlx yHUBEPCAIbHBIX YUEOHBIX OCUCMEUTL 00YUAIOUWLUTICA
Hayuumcs:

- IPOBOJUTH HAOMIOACHUS U DKCIIEPUMEHT TI0]T PYKOBOJICTBOM YUHTEIIS;

- OCHOBaM peajln3alliy NPOEKTHO-UCCIIEI0BaTENbCKON e TENIbHOCTH;

- OCYIIECTBIIATh PACIIUPEHHBIN MOUCK HH(OPMAIIMHU C UCTIOIh30BAHHEM PECYPCOB OMOIHUOTEK U
WHTEpHETA.

Tonyuum 803M0HCHOCIb HAYUUMBCAL:

- CaMOCTOSITEILHO MPOBOJNTH HCCIICIOBAHUS Ha OCHOBE IPUMEHEHUSI METOI0B HAOIOICHUS U
HKCIIEPUMEHTA;

- CTaBUTH IPOOJIEMY, apTyMEHTHUPOBATh €€ aKTyaIbHOCTh;

- OPraHU30BaTh UCCIIEIOBAHKE C LIETbIO POBEPKU TUIIOTE3BI;

- BBIJIBUTATh TUTIOTE3bI O CBA3SX M 3aKOHOMEPHOCTSX MPOIIECCOB;

- IeJIaTh YMO3AKIIOUEHHUs U BBIBOJIBI HA OCHOBE apryMEHTAIUH.

B cghepe pazsumusn KoOMMYyHUKAMUEHBIX YHUEEPCATIbHBIX YUEOHBIX 0eUCMEUIl 00yHarouuiica
Hayuumcs:

- aJIEKBaTHO KCIIOJIb30BaTh PEYEBBIE CPEICTBA IS PELICHUs Pa3JINYHbIX KOMMYHUKAaTUBHBIX
3a/1a4; BIAJETh YCTHOM U IMCbMEHHON PEYbIO;

- aJIEKBaTHO KCIIOJIb30BaTh PeUb Ul INIAHUPOBAHUS U PETYIISILUU CBOEH ACATEIBHOCTH;

- OpPraHU30BBIBATh U IUIAHUPOBATh YU€OHOE COTPYIHUYECTBO C YUUTENEM U CBEPCTHUKAMU;

- CTPOUTH MOHOJIOTHYECKOE KOHTEKCTHOE BBICKA3bIBAHUE;

- HHTETPUPOBATHCS B TPYIIY CBEPCTHUKOB U CTPOUTH IIPOTYKTUBHOE B3aUMOJECHCTBUE CO



CBEPCTHUKAMU U B3POCIIBIMU.

Lonyuums 603MOICHOCMb HAYYUMBCA

- OKa3bIBaTh IIOAJEPKKY U COAEHCTBHUE TEM, OT KOT'O 3aBUCUT JOCTUKEHUE LEIU B COBMECTHOU
JeATEIbHOCTH;

- OpaTh Ha ce0sl MHULIMATHBY B OPraHU3allMd COBMECTHOT'O ICHCTBHSL.

111 ®opmbl U BUABI y4eOHOH AeATEJIHLHOCTH

B mporecce 3aHATHII BeAyIIMMH METOJaMU M TPUEMAaMU OPTaHU3AIMHU JAESTEIbHOCTH YYaluXCs
SIBIISTFOTCSL:

- METOJI CITyXOBOT'O BOCHPHUSATHS U CIIOBECHOHU Tepeaad HH(POPMAIHH;

IPUEMBI: PaccKa3, JeKIHus, JUCKyccus, Oecena, BHICTYIIIICHUE;

- METOJl CTUMYJINPOBAHUS 1 MOTUBAIINY;

IPUEMBIL: CO3/IaHUE CUTYAIMH yCIieXa, OOIIPEHNE, BHITIOJTHEHNE TBOPYECKUX 3aaHUH, CO3aHne
npoOJIEMHOI CUTyalluy, MPOTHO3UPOBAHUE OyAyIIell esITebHOCTH, KOPPEKTHOE MPEAbsBICHUE
TpeOOBaHUH, 3aMHTEPECOBAHHOCTD PE3yJIbTaTaMu padbOTHI;

- METOJI TIepeay HHPOPMAIHH C TOMOIIBIO TPAKTUIECKON 1eATeIbHOCTH;

MIPUEMBI: COCTABJICHUE IIJIaHa, TE3UCOB BBHICTYIUICHUH, pelaKTUPOBAaHHE, OLICHUBAHNE
BBICTYIUICHHH, COCTaBJICHHE CXEM U TAOJIHIL;

- METOJ KOHTPOJIS;

NpUEMBbI: aHAJIM3 BBICTYIUICHUH, HAOIOCHUS, CAMOOIICHKA, OIICHKA TPYIIIbI, TECTHI,
BBICTYIIJICHUS Ha 3aHATHUSX, 3alIUTa TPOCKTA.

®opmbl OpraHu3anuu 00y4eHns:
- TPYIIIOBBIE;

- UHJIUBHlyaJIbHBIC;

- (hpoHTANIBHEIE.

IV ®opmbl KOHTPOJISA pPe3yJIbTATOB OCBOECHHS POrPaMMBbl
DOopMBI KOHTPOJISA:

*  TEKYIIHUH KOHTPOJIb (OLIEHKa aKTUBHOCTHU IpU 00CYKIEHUH NMPOOIEMHBIX BOIIPOCOB,
pe3yJIbTAaTOB BHIMOIHEHUS IOMALIHUX 3a/1aHUi);

*  TEeMaTHUYECKHUH KOHTPOJb (OLIEHKA pPe3ylbTaTOB TEMATUYECKOTO TECTUPOBAHHUS);
*  UTOTOBBIA KOHTPOJIb (OLIEHKA Pe3yJIbTaTOB BBITOJHEHHS pa3indHbiX BapuaHToB KMMoB)

V Conep:xxanus Kypca BHEYPOUHOM 1eATEJILHOCTH

BEHIECTBA (3 uaca)

HemHuoro u3 ucropun xumuu. XuMus BYepa, CErOAHs, 3aBTpa.
BemectBo, pu3nyeckue cBOWCTBA BELIECTB.

OTnuyne YnuCThIX BEMeCTB OT cMecedt. CriocoOb! pa3ieiieHus: cMecei.
IIpakTnyeckas padora Ne 1 «CriocoOsl pazjienieHus: cMeceii».

XUMHNYECKUE PEAKIIUU (4 yaca)

[Tpusnaku xumuyeckux peakiui. Kiaccupukanus XUMHYECKMX peakIuid MO0 Pa3InuyHBIM
IIPU3HAKaM. OJIEKTPOJIMTHYECKAss JUCCOLMAIUA. OJIEKTPOJMTBI W HEJJIEKTPOJIUTHL. Peakiumn
MOHHOTO 0OMeHa. OKUCIUTETHHO-BOCCTAHOBUTENbHBIE peakiiui. OKUCIUTETN U BOCCTAHOBUTEIIH.
Jladoparopnasi pabora Ne 1 «Peakius 3amMerieHus: MEIM JKeJIe30M B PaCTBOPE MEIHOTO KyIopoca,
BOJIOPO/Ia LIMHKOM B PacTBOPE COJITHOW KUCIOTBI».

Jladoparopnasi pa6ora Ne 2 «Peakius oOMeHa MeX Ty KapOOHATOM KaJIbITUs U COTISTHON KUCIIOTOM,
XJIOPUIOM Oapust U CEPHOM KUCITOTOMY», «Peakiust pasnoxkenus ruapokcuaa meau (11)».

METAJLJIBI (9 uacos)
XapaKTepI/ICTI/IKa MCTAJIJIOB I''IaBHBIX MOATPYIIT U UX COCI[I/IHGHI/Iﬁ



OO0mrast XapakTepUCTHKa METAIJIOB IIaBHBIX noarpynm |—IIl rpynm B ¢Bs3u ¢ MX MOJI0KEHHEM B
MIePUOINYECKON cucTeMe XuMuuecknx daemeHToB J[.M. MeHneneeBa 1 0COOEHHOCTH CTPOCHHS MX
aTOMOB.

XapakTepHble XUMUYECKUE CBOWCTBA IPOCTHIX BEIIECTB U COSAMHEHHI METaIOB - IEIOYHbIX,
IEJIOYHO3EMETbHBIX.

XapakTepucTUKa MePeX0IHbIX AIEMEHTOB - MEIH, JKeJe3a, aTIOMUHUS 110 UX MOJIO0KEHHIO B
MEPUOANYECKON crcTeMe XuMmuueckux 3nemMeHToB JI.M. MenaeneeBa 1 0COOCHHOCTSIM CTPOCHHUS
UX aTOMOB.

Mertamisl B TpUpOJE: PyIbl YEPHBIX, IBETHBIX, JPArollCHHBIX METAUIOB. XapaKTepHbIC
MeTaJlIn4eckue, Gu3nyecKrue U XMMHUYECKHUe CBOMCTBA, BHYTpEHHee cTpoeHue MetasuioB. [lonstue
AKTUBHBIX U TACCUBHBIX MeTAJIOB. [lob3a 1 Bpe MeTasuioB JIJIsl 4eJIOBEKa.

DJIEKTPOXUMHUYECKUN psii HampspKeHU MetaimioB. Koppo3usi MetaiuioB. MexaHu3M KOppO3UH
merauioB. Kiaccudukamms koppo3un  MetauioB.  CrocoObl  3amUTBl  OT  KOPPO3HUHU.
AHTUKOppO3UiTHbIE NOKPBITHUS. CIIaBbI.

Peakiiuun OBP ¢ yuyactueM MmeramioB U ux coenuHenuid. llemouku npeBpamieHuit (mo odpasiry
oro).

IpakTnyeckas padora Ne 2 «KayecTBeHHbIE PEaKIIUU Ha HOHBI METAJIJIOB)

HEMETAJLJIBI (13 4yacoB)

Hewmerannsl B mpupoae. Mcnosib30BaHNE TPUPOIHBIX PECYPCOB.

Crtpoenue atomoB HeMmeTasioB. CTpoeHHs MOJeKyl HeMmeTansioB. Dusnueckue CBOICTBa
HemeTaiuioB. CocTaB M CBOMCTBA MPOCTHIX BEIIECTB - HEMETAJIIOB.

Psn snekTpooTpuiaTeIbHOCTH HEMETANIOB. XUMHUECKHUE CBOMCTBA HEMETAILIIOB.

[lpakTuyeckas mIKamza dSJIEKTPOOTPULATEIFHOCTH AaToMOB. HeMmeTauibl - OKHCIUTENH |
BOCCTaHOBUTENH. B3anmoeiicTBie ¢ MPOCTHIMU U CIIOKHBIMU BEIIECTBAM.

OO61as xapakTepycTUKa HeMeTauoB riaBHbIX noArpymi IV-VII rpymm B ¢Bs3U ¢ UX NOJI0KEHUEM
B IIEPUOINYECKOI ccTeMe XUMHIecKux neMeHToB [1.M1. MeHeneeBa 1 0COOEHHOCTSIMU CTPOCHUS
UX aTOMOB.

XapakTepHble XUMHUECKHE CBOWCTBA MPOCTHIX BEIIECTB M COCIMHEHUN HEMETAIINIOB - TAJIOI€HOB,
KHCIIOpOJ1a, Cephl, a30Ta, pocdopa, yriiepoaa, KpeMHHUS.

Pemenue 3aanuii Ha coOCTaBlIeHUE YPaBHEHUN XUMUYECKUX PEAKIUH.

IpakTnyeckas padora Ne 3 «DKCepUMEHTAIBHBIC 33/1a4X 110 PACIIO3HABAHUIO U IOJIYYCHHIO
BEIIECTBY

XUMMUS U 3J0OPOBBE (2 yaca)

CocTtaB M CpelICTBA COBPEMEHHBIX U CTAPUHHBIX CPEICTB TMTMEHBI, POJIb XUMUYECKUX 3HAHUHA B
IrPaMOTHOM BbIOOpPE ITUX CPEJICTB; MOJIE3HBIE COBETHI [0 YXOAY 32 MOJIOCTHIO PTa.

OCHOBHBIE COCTaBIISIFOIINE 3I0pOBOT0O 00pasa xu3Hu. [IpaBuia moanepkanusi 370poBoro odpasza
J)KU3HU. POJTb XUMHYECKUX 3HAHUN MPHU AaHAIN3€ B3aUMOJICHCTBUSI OpraHu3Ma ¢ BHEITHEN CPEOi.

XUMMUSA U SKOJOI'USI (4 yaca)

OcHOBHBIE BU/IbI 3arpsi3HEHUI aTMOoc(ephl U UX UcTouHUKU. Boga. Bona B macmrabax miuaHersl. OuncTka
MMUTHEBOU BOJILL.

[TapHukoBsIit 3¢ dexT, rodanpHOe NOTEMIEHHE KIMMAaTa U UX BO3MOKHBIE ociecTBHsL. O30HOBBIH Ci10H 1
€ro 3Ha4eHHe JUIs )KU3HU Ha 3emiie. 3aiuTa aTMocepsl OT 3arpsi3HEHUS.

Hedtb u HedTenpoaykTel. HeTh Kak TomImBo. 3arps3HeHUs] MUPOBBIX BOJOEMOB. JInuHas
OTBETCTBEHHOCTH KaXKIOT0 YEJIOBEKa 32 O€30IMaCHYI0 OKPYKAOIIYIO CPELy.



TemaTnuyeckoe nIaHMpPOBaHUE

Hcnoab3oBanue
Kou- 000py10BaHNS LIEHTPA
Ne eCTeCTBEHHOHAYYHOH 1
n/n Tema sansrus Bo TEeXHOJIOTHYeCKOo
4acoB N
HaNpaBJIEHHOCTeH
«Touka pocra»
l. BemecTBa 3

1 HemHOr0o 13 CTOpUU XUMHUU. XUMUS BUepa, CETOTHS, JleMOHCTpaIHOHHOE
3aBTpa. obopynoBaHue

2. [BemectBo, (huznyeckue cBoicTBa BemecTB. OTinyne
YUCTBIX BEIIECTB OT cMecei. CrocoObl pa3aeeHus
cMeceil.

3. [[IpakTH4yeckasi pa6ora Ne 1 «Crioco6b1
pa3aeieHust CMECEN.

KOMILJIEKT TTOCY/IbI K
00opymOBaHUS st
YICHHYECKUX OIBITOB
KOMIIJICKT XUMHUYCCKUX
CaKTHUBOB
1. XHMHYECKHE PeaKIMH 4

4. [IpuzHaku xXuMHYeCKuX peaknuil. Kraccudukamms
XUMUYECKUX PEAKIUNA 10 PA3TUYHBIM IPU3HAKAM.

DIEKTPOIMTHYECKAs AUCCOIMALIHS.

5. |[DNEeKTpOJUTHI M HEIJIEKTPOJUTHI. Peaknuu MOHHOTO JIeMOHCTpAaI[MOHHOE
oOmeHa. OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKITHH. obopynoBanue
OKHCIUTENN U BOCCTAHOBUTEIH.

6. [JladopatopHasi padora Ne 1 «Peakius 3aMenieHus]

MEIM KEele30M B PAacTBOpPE MEIHOTO KyIopoca,

BOJIOpOJa IIMHKOM B PACTBOPE COJISTHOM KHUCIOTBI».
KOMIUIEKT TTOCY/IbI U
o0opynoBaHUs AJs
VIEHUYECKUX OIBITOB
KOMIIICKT XUMHWYCCKUX

CaKTHBOB
7. |JlaGopaTtopHas padora Ne 2 «Peakius oOMeHa MEXTY|

KapOOHATOM KaJbIIMs U COJITHON KHCIOTOM, XJIOPUAOM
Oapust U CEepHOM KHUCIOTON», «Peakius pasznokeHHs
ruapokcuaa meau (11)».

KOMIUTIEKT TIOCY/IbI
o0opymoBaHuUs AJst
YUCHHUYECKUX OIBITOB
(puzuka, xumusl,
OHOJIOTHS ), KOMIUIEKT

XUMHUUYCCKUX PEAKTUBOB




I11. MeTanabl.

XapakTepUCTUKA METAJUIOB IVIABHBIX IOATPYIII U UX
COE€IUHEHUN.

OO01mas XxapakTepuCcTHKa METaJNIOB TJIAaBHBIX TOITPYIIIT
|—III rpymim B CBSI3U € UX TIOJIOKEHUEM B
[EPUOINUECKON CUCTEME XUMUYECKHUX AJIEMEHTOB
J1.11. MenneneeBa u 0COOCHHOCTH CTPOCHHUSI X
ATOMOB.

10.

XapakTepHbIE XUMHYECKHUE CBOMCTBA MPOCTHIX
BEILIECTB U COCAMHEHUIN METAJUIOB - IIEJIOYHBIX,
1EJI0YHO3EMEIIbHBIX

JleMOHCTpallMoOHHOE
obopynoBaHue

11.

XapaKkTepucTuKa NePeXOAHBIX HIEMEHTOB - ME/IH,
hKeJle3a, aTIOMUHHUS 110 UX IOJIOXKEHHUIO B
[MEPUOINUECKON CUCTEME XUMUUYECKHUX 3JIEMEHTOB
J1.11. MenneneeBa 1 0COOCHHOCTSM CTPOCHHS UX
ATOMOB.

12.

Mertasuibl B IPUPOJE: PYbl YEPHBIX, [IBETHBIX,
NParoLeHHBIX METaJIJIOB. XapakTepHbIe
MeTaJuInYecKrue, PU3NIEeCKUe U XMMUYECKHE CBOMCTBA,
BHYTPEHHEE CTPOCHHUE METAJIIIOB.

Kosuiexkuysa MeTanioB

13.

[loHsTHE aKTUBHBIX U MACCUBHEIX MeTaLIOB. Ilonap3a u
BpC MCTAJJIOB JIA YCJIOBCKA.

14.

DNEKTPOXUMHUECKUN Psiji HAIPSDKEHUN METalIOB.
Koppo3zus MetaiioB. MexaHu3M KOppO3UH METaJIOB.
Knaccudukanus kKoppo3uu MeTayuioB. CriocoOsl
3aIUTBI OT KOPPO3UU. AHTUKOPPO3UMHBIE IOKPBITHS.
Crasbl.

KoMmnekT xomreknuii u3
CITICKA

15.

Peakuuu OBP ¢ yuactueM MeTaioB U Ux
coenunenuii. llemouku npesparieHuit (mo oopasiry
oro).

JeMoHCTpaunoHHOE
obopymoBaHue

16.

[IpakTnueckas padora Ne 2 «KauecTBeHHbIE
peakuy Ha MOHBI METAJJIOB)

KOMILIEKT MOCYIbI U
000pyI0BaHUS TSt
YUEHUYECKUX OMBITOB
(busuka, xumusi,
OHOJIOTHS ), KOMIUIEKT
XUMHYECKUX PEAKTHBOB

V. Hemerajabl
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17.

Hemerasisl B npupose. Mcnonb3oBaHne MPUPOIHBIX
€CYPCOB.

KOMIUIEKT XUMHYECKUX
pEaKTHUBOB

18.

CTpOeHI/Ie dTOMOB HCMCTAJIJIOB.

19.

CTpOCHI/IH MOJICKYJI HCMCTAJIJIOB.

20.

duznyeckue cBOIICTBA HEMETAIIIOB.

21.

CocTaB 1 CBOMCTBA MPOCTHIX BENIECTB - HEMETAJIOB.

22.

P51 271€KTpOOTpUIIATETPHOCTH HEMETAJIIIOB.

23.

XHUMHUYECKHE CBOMCTBA HEMETAJLIIOB.

KOMILIEKT TTOCYABI U
00opyIoBaHUS ISt
YUEHUYECKUX OMBITOB
(buzuka, xumusi,

OHMOJIOTHS), KOMIUIEKT




a s w

XUMHUYCCKHUX PCAaKTUBOB

24. (IpakTuyeckas LIKaja 3JE€KTPOOTPULIATEIBHOCTH
aTOMOB.

25. |HemeTaisl - OKUCIUTENN ¥ BOCCTAHOBHUTEIIH.
B3anMonencTBre ¢ IpOCTBIMU U CII0KHBIMU
BELICCTBAM.

26.
OOmass  XapakTepuCTHKa  HEMETaNIOB  TJIABHBIX
noarpynmn 1V-VII rpynm B ¢Bs3M ¢ UX MOJOKEHUEMB
[MEPUOINYECKON CUCTEME XUMUYECKUX 3JIeMeHTOB [1.1.
MenzeneeBa 1 0COOEHHOCTSIMH CTPOEHUSI UX aTOMOB.

27.
XapakTepHble XUMUYECKUE CBOMCTBA MPOCTHIX BEIIECTB
1 COEIMHEHUN HEMETAJlJIOB - TaJOr€HOB, KUCIOPOAa,
cephl, a3oTa, Gochopa, yriaepoaa, KpeMHHUS.

28. Pemenue SaﬂaHHﬁu Ha COCTaBJICHUE ypaBHEHMI
XMMHUYECKHUX PEaKIUi.

29. [IpakTnyeckasi padora Ne 3 «OKCHEpUMEHTAILHBIC
3aJ1a4yM 110 PaclO3HABAHUIO U TIOJYYCHHUIO BEIIECTB)

KOMILJIEKT MTOCYIbI U
000pyI0BaHUs IS
YYECHHUYECKUX OIBITOB
(buzuka, xumusi,
OMOJIOT S ), KOMIUIEKT
XUMUYCCKUX PCAKTUBOB

V. Xumus 4 310pOBbe 2
30. |CoctaB u cpencTBa COBPEMEHHBIX M CTApPUHHBIX]
CPEACTB TUTHEHBI, pPOJb XHUMHUYECKUX 3HAHUHA B
PaMOTHOM BBIOOpE STHX CPEACTB; MOJE3HBIE COBETHI
110 YXOJy 32 HOJIOCTBIO pTa.
31. |OcHOBHBIC COCTABIISAIONINE 3JOPOBOTO 00pa3a )KU3HHU.
[IpaBuia nmoaaep:kanus 310poBOro o0pasza *KHU3HH.
PoJib XMMHYECKHUX 3HAHUN MPH aHATU3E
B3aMMOJCHCTBUS OpraHu3Ma C BHEIIHEN Cpeloi.
VI. XuMusi M 3K0J10rust 4
32. |OcHOBHBIE BU/IBI 3arpsi3HEHUI aTMOC(hepbl U UX
CTOYHUKU.
33. |Boma. Bona B macurrabax mianetsl. OuucTKa
[IUTHEBOU BOJIBI.
34. [[TapuukoBslit 3¢pdekT, ra06ambHOE NOTEIIIEHHE
KJIMMaTa U UX BO3MOJKHBIE nTocneAcTBHsI. O30HOBBIN
CJION M €r0 3HaY€HUE NI )KU3HU Ha 3emiie. 3aimra
aTMOC(epBhI OT 3arpsSI3HEHUS.
35. Hedth u HedTenpoaykrsl. HedTh kKak TOIIHBO. Komrutext kosurekuui u3
3arpsi3HeHUs MUPOBBIX BOJIOEMOB. CIucCKa
JI4Has OTBETCTBEHHOCTH Ka)kJIOTO UEJIOBEKA 3a
0€30MMaCHYI0 OKPYKAIOIIYIO CPENy.

VIl IlepeyeHb pekoOMeHIyeMbIX HCTOYHUKOB

Apckuit FO.M., Janwnsa B.W. u np. «9konoruueckue mpoOIeMbl: 4TO MPOUCXOIUT, KTO BUHOBAT U YTO
nenatby: yaeonoe nocooue. M., MHOIITY, 1997.
baitkoBa B.M. Xumus nociie ypokoB. B momomis mkone. - M.: [Ipocsemenue, 2011

brikanosa T.A., beikanoB A.C. 3a1auu o XUMHH € SKOJIOTUYECKHUM CoJiepkanueM. - Boponex, 1997.
lNomsadensa M.I'. Baeknaccnas pabota mo xumuu. - M.: [Ipocsemenue, 2012.

I'me6osa B./I. Opranuzaius 1 npoBeieHrne YKOJIOTHIECKOTO MPAKTUKyMa CO IMIKOIbHUKAMU:
Meroandeckue pekomenaanuu/B. /. I'me6osa, H.B.Ilo3gusikoBa. - Yassnosck: YUIIKIIPO, 2007
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10.

I'peaymnukosa T.1O. [Iporpamma BHeypouHO# aestenbHocTH «bruocdepa. xonorus. 310poBbe».
[Tekct]: metomuueckue pekomenaaiuu /T.1O. ['peuymankosa, E.B. Criupuna. - Yinesaosck: ®I'bOY BO
«Yal'TIY um. 1. H. YaesaoBay, 2017.

I'peuymnukosa T.1O. [Tporpamma BHEYpOUHOU AEATEILHOCTH «DKOIOT0-KPACBEIUECKUE KBECTHIY.
[Texct]: meroguueckue pekomenaamuu /T.FO. I'peuymnukosa, E.B. Cniupuna. - Yassaosck: @T'bOY BO
«Yal'TlY um. U. H. Yaesa0BaY, 2017.

Crnmpuna E.B. Ilpaktukym no qucuuruinne «llpuknaanas ruapoOuosnorus»: yuedHoe mocooue.
Vnesgaobck: YI'CXA um. I1.A. Cronsimuna, 2012.

Cnupuna E.B. IIporpamma BHEypouHOIl fesTenbHOCTH «HenoBek cpeau moaeit». [Teker] : metoguueckue

pexkoMeHanuu i yuuteneit ouonoruu / E.B. Criupuna, T.}YO. I'peuyniaukoBa. - YassHoBck: LleHTp
OoCH, 2015.

daneera ['.A. Xumust v 3kostorHs: MaTepuaiibl 1Jisl TPOBEACHHS Y4eOHOM U BHEYPOUHOH pabOTHI 11O
AKOJIOTHYECKOMY BOCIUTaHUI0. - Bonrorpan: Yuurens, 2005
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