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|. TosicHUTENBLHAHA 3aNMUCKA

IIporpamma «B XMMHU BCE MHTEPECHO» JAETAU3UPYET COJIEpkKaHHE Kypca BHEYPOUHON
JeATeNbHOCTH, JIaeT MOAPOOHOE pacrpesieieHue YacoB M MOCIeI0BATEIbHOCTh U3YYEHHUS TEM U
pasenos.

JlanHasi mporpaMMa NpeaHa3HavyeHa Juisd ydammxcs 9 Kiacca, MO3BOJSET pacIIUpUTh U
yrIyOouTh y ydamuxcss NPakTHYeCKoe NPUMEHEHHE MOJYYEHHBIX TEOPETHUECKUX 3HAHUH IO
XUMUH.

ABTOpckass mporpamma  paccumtaHa Ha 35 y4yeOHbIXx uaca (1 wac B Henenio),
OpHEHTHpPOBaHA Ha YIJIyOJieHHEe W paclIMpeHHEe 3HAHUHM, Ha Pa3BUTUE JIIOOO3HATENLHOCTH H
UHTEpeca K XUMHUH, Ha COBEPUICHCTBOBAHUE YMEHHM ydaluxcsi 0Opamarhes ¢ BEeCTBaMHU.

JlaHHBIM  KYpC BHEYPOYHOM  JEATEIBHOCTH  IPEAYCMAaTpUBACT  DKOJOTIMYECKYIO



HANpaBJIEHHOCTh XMMHUYECKOTO 00pa30BaHUs, MPEAYCMATPUBAET O3HAKOMJICHHE YYaIlIUXCS C
XMMHMYECKUMHU AaCIEKTaMHM COBPEMEHHOW 3KOJIOTMM U 3KOJOIMYECKHX IpolieM (riodambHOE
NOTEMJIEHUE KIIMMaTa, 030HOBBIE JbIPbI, KUCIOTHBIE JIOKH, 3arps3HEHUE OKPYKAIOLIEH Cpelbl,
HCTOIICHUE MIPUPOJIHBIX PECYPCOB).

[leHHOCTH MpOrpaMMBbl 3aKJIIOYAETCS B TOM, YTO YyYallluecs C IOMOILIBI0 KEHC —
TEXHOJIOTMH MOJIyyaT BO3MOXKHOCTb IIOCMOTPETh HA pa3jIMyYHbIe MPOOJIEMBI C MO3ULUU YUEHBIX,
OL[YTUTh BECh CIEKTP TPeOOBaHHI K HAYUHOMY UCCIIEJOBAHUIO.

AKTyaJlbHOCTb NpOTpaMMbl B TOM, 4YTO OHa CO3JaeT YCJIOBHUS Uil COLMAJIBHOTO,
KYIbTYpHOTO H HPO(ECCHOHATBHOTO CAaMOOIPENEICHUS, TBOPYECKOH camMopealn3anun
JUYHOCTH pebEHka, (QopMHPOBaHUS XHUMHUYECKOW TPAMOTHOCTH. 3HAaHUS ©  yMEHUS,
HEOOXOIUMBIE Ui OpTraHU3alud MCCIEI0BATEIBCKOW AEATENHOCTH, B OyAylleM CTaHyT
OCHOBOIl Il OpraHM3allMU HAy4YHO-HUCCJIEN0BATENbCKOM NIEATENIBHOCTH B BYy3aX, KOJUIEIKaXx,
TEXHUKyMax U T.J.

Bce wuHHOBalIMOHHBIE MEJAroruuyeckve TEXHOJOTMM  M3HAYalbHO CTPOSITCS Ha
KOMIIETEHTHOCTHOM TOAXOAE€ M HaleleHbl B pe3yiabTare oO0ydeHHss Ha Oyayuiyro
npo(eCCUOHATIBHYIO JIeATeNbHOCTh. JlaHHOE yTBEp)KICHHE M OINpeAeNseT aKTyaJbHOCTh
npuMenenus: «Kelic — Merona» B mpakTuke oOpazoBaHus. Kelic — TEXHOJIOTMH MPECTABISIOT
co0oil rpynny oOpa3oBaTeNbHBIX TEXHOJIOTUH, METOIOB U MPUEMOB 00Y4EHHUs, OCHOBAHHBIX Ha
peleHN KOHKPETHBIX MpoOieM, 3ajad, MO3BOJISIIOT B3aMMOJICHCTBOBATh BCeM OOyJaromuMces,
BKJIIOYAs NIPEno/iaBaTesl.

[Ipu pa3paboTke mporpaMMbl aklIEHT Jielalicsi Ha BOIPOCHI, KOTOpbIe B 0a30BOM Kypce
XMMHH OCHOBHOW LIKOJBI PAacCMAaTPUBAIOTCS HEJOCTATOYHO MOJIHO WJIM HE paccMaTpUBaIOTCS
COBCEM. 3aJaul M YNpaKHEHHs] MOJ00paHbl TakK, YTO 3aHATHUS MO MX OCMBICICHUIO U PEIICHUI0
OPOXOJAT OO0 MapajuIeNIbHO C U3y4aeMbIM Ha ypoKax mMaTrepHalioM, JU00 Kak MOBTOPEHHE yxkKe
MOJTyYEHHBIX 3HAHUH.

IIpakTudeckas 3HAYUMOCTb MPOTPAMMBl 3aKJIIOYAETCS B TOM, YTO C IOMOUIBIO Keic-
TEXHOJIOTUH YAAeTCsl aKTUBU3UPOBATh pa3jIMYHbIC (PAKTOPbI: TEOPETUYECKUE 3HAHUS IO TOMY
WIX MHOMY KypcCy, NpakTHYECKHUH OIBIT 00y4aeMbIX, MX CIIOCOOHOCTb BBICKa3blBaTh CBOU
MBICIH, WJEH, NPEIJIOKEHHs, YMEHHUE BBICIYIIATh AJIbTEPHATHUBHYIO TOYKY 3pEHHUS, WU
apryMEHTUPOBAHO BBICKAa3aTh CBOIO.

C noMompio 3TOro Meroja oOywarolmiyge IoJydaT BO3MOXHOCTb IPOSIBUTH U
YCOBEPLICHCTBOBATh AHAJIUTHUYECKUE M OLIEHOYHBIC HABBIKM, HaydyUTbcid pabOTaTh B KOMAaHIE,
NPUMEHATh Ha IPAKTHKE TEOPETUUYECKUN MaTepual.

HoBu3Ha paHHOW mporpamMmsbl 3aKII0OYaeTCd B BO3MOXHOCTH HU3Yy4EHUS YyJallUMHCA
HOBBIX TE€M, HE pacCMaTpUBAEMbIX IMPOTPaMMOMl IpeaMmera, C IOMOILBI IMPOOIEMHO-
CUTYaTUBHOTO OOy4eHHs C MHCHOJb30BAaHMEM KEeHCOB. OTO TMO3BOJISIET CTPOUTH OOydeHHE
yqamuxcs 9 KJIAacCOB € YJYETOM MAKCHMAalbHOTO NPUOMMIKEHHUS MpeaMeTa XUMHU K
IPAaKTUYECKON CTOPOHE JKU3HU.

I_le.nb Kypca: pacliup€Hue u yrny6neHHe 3HaHWUH 10 NpeaAMETy, CO3AaHNC BOCHHTBIBB.IOH.ICIZ
CpEabl, 06ecneanaI0meﬁ AKTUBU3alIUI0 UHTCIUICKTYAJIbHBIX NHTCPCCOB YUAlIUXCA B CBO6OI[HOC
BpEeMs, Pa3BUTHUC SﬂOpOBOﬁ, TBOPUYCCKU paCTymeﬁ JINYHOCTH, HO,I[FOTOBJ'ICHHOI71 K



KU3HCACATCIILHOCTU B HOBBIX YCIIOBUAX, CIIOCOOHOH Ha CONHMAJIBHO 3HAYUMYIO IMPAKTUYCCKYIO
ACATCIIBHOCTD, PCAJIM3aluIO I[O6pOBOHb‘-IeCKI/IX HMHUIIUATHUB.

3agaum kypca:
1. ®opMupoBaHU€ MO3UTUBHOM CAMOOIIEHKH, CAMOYBaKCHHUSI.
2. ®opmupoBaHre KOMMYHUKATUBHOW KOMIIETEHTHOCTH B COTPYIHUYECTBE:
— YMEHHUE BECTH JIUAJIOT, KOOPIMHUPOBATH CBOU JCUCTBHS C ICUCTBUSIMU MTAPTHEPOB 10
COBMECTHOH EATEIILHOCTH;
— CIOCOOHOCTH JOOPOKETATEIBHO U YYTKO OTHOCUTHCS K JIIOMISIM, CONIEPEKHUBATH;
— (hopMHUpOBaAHKE COIMATBHO aJICKBATHBIX CIIOCOOOB MOBEICHUSI.
3. ®opMupoBaHUE CIOCOOHOCTH K OpraHU3alMK JIEATEIbHOCTU U YIIPaBJICHUIO €10:
— BOCMHTAHKE 1IETICYCTPEMIICHHOCTH U HACTOMYHUBOCTH,
— ¢opMHpPOBaHUE HABBIKOB OPTaHU3AIMK pab0vero MpOCTPAHCTBA U PAIMOHATILHOTO
UCIOJIb30BaHMs paboyero BpeMeHH;
— (dopMHpPOBaHNE YMEHUSI CAMOCTOSTEIHFHO M COBMECTHO TUIAHUPOBATH JEATEIHHOCTh U
COTPYAHUYECTBO; — (POPMUPOBAHUE YMEHHUSI CAMOCTOATEILHO U COBMECTHO MPUHUMATH
pelieHus.
4. ®opmupoBaHHe YMEHHUS pelIaTh TBOPUESCKHUE 3aTaUH.
5. ®opmupoBanue yMeHHs paboTaTh ¢ HHGopMaImei (coop, cucreMarusaius, XxpaHeHue,
WCIIOJIb30BAHUE).



1. HﬂaanyeMble PE3yJbTATbl OCBOCHUA COACPKAHUN KypcCa

JINYHOCTHBIMHU pe3yJIbTATAMH SIBIISTIOTCS:
- 8 YEHHOCMHO-0OPUEHMAYUOHHOU chepe. TyBCTBO TOPJOCTH 32 POCCHICKYIO HAyKy, OTHOILICHHE
K TpyAY, LEIeyCTPEMIIEHHOCTb, CAMOKOHTPOJIb U CAMOOLICHKA;
- 8 mpyoosou cghepe. TOTOBHOCTh K OCO3HAaHHOMY BBIOOPY AajbHEWIIEH 0Opa3zoBaTeinbHOMN
TPACKTOPHH;
- 8 nozHasamenvbHol cgepe. MOTUBAIMS YUCHHS, YMEHHE YIPABIATH CBOCH MO3HABATEIbHOM
JEeSITEIbHOCTH.

IIpenMeTHBIMU pPe3yJbTATAMH OCBOCHHUS ITPOTPAMMBI SIBJISTFOTCS:
- 6 no3HasamenvHol cepe:
OTIMCHIBATh JIEMOHCTPAIIMOHHBIC W CAMOCTOSITEIILHO MTPOBEICHHBIC XUMUYECKHE dKCIIEPUMEHTHI;
KJIaCCU(PHUITMPOBATH M3yIEHHBIE OOBEKTHI U SBIICHUS;
JaBaTh ONPEJICIICHNS U3YICHHBIX MOHSATHIA,
OTIMCHIBATh M PA3IMYaTh M3 YICHHBIE BEIIESCTBA, IPUMEHSICMBIE B TIOBCETHEBHOM KU3HU;
CTPYKTYPUPOBATh H3yYCHHBIH MaTEepPHAT U XUMHUYECKYI0 HH(POPMAITUIO, TIOJYICHHYIO H3 IPYTUX
HUCTOYHHUKOB;
JIeNIaTh BBIBOJIBI M YMO3AKTIOUSHUS U3 HAOTIOACHUH,
0e30macHO 00pamaTbCsi BEMIECTBAMH.
- 8 mpyoosoll chepe:
TUTAHUPOBATh W OCYIIECTBIATh CaMOCTOSITENIbHYI0 pal0OTy IO TIOBTOPEHHIO U OCBOCHHUIO
TEOPETHUYECKOH YacTH,
IUIAHUPOBATh U NPOBOJAUTH XUMHUUYECKUHN SKCIIEPUMEHT; UCIIOJIb30BaTh BELIECTBA B COOTBETCTBUU
C UX NpeJHa3HAYCHUEM U CBOMCTBAMHU.
- 8 YEHHOCMHO - OPUEHMAYUOHHOU cghepe:
aHaJIM3UPOBATh u OIICHUWBATh  MOCJIEACTBUS JUIsI  OKpYXKalollel cpeabl
OBITOBOU U
NPOU3BOJICTBEHHON JAESATENLHOCTH YeNOBEKa. - 8 cghepe be30nacnocmu HcusHeoesimenbHOCuU.
MertanpeaMeTHbIMHU pe3yJibTATAMM SBISIOTCS:
- YMEHHE ONPEJENIATh CPEICTBA, TEHEPUPOBATH UJIeH, HEOOXOUMbIE JJIsl X peallu3alllu;
- BIIQJICHUE YHUBEPCAIBHBIMHU €CTECTBEHHO-HAYUYHBIMHU CIIOCOOAMU JEATEIbHOCTH. HU3MEpEHUe,
HaOII0IeHIe, SKCIIEPUMEHT, y4eOHOE HCCIIeI0BAHNUE;
- YMEHHUE ONpEeeNATh IeNIM U 3a7auu JIeATEIbHOCTH, BHIOMPATh CPEICTBA pealU3alluy Ielnu U
OPUMEHSTh UX HA MPAKTHKE;
- HCTIOJIb30BATh Pa3IMyHble HCTOYHHUKH JIJIS TTOJIyYEHUsI XUMHUECKON HH(POpMAITIH.

OcBoeHne nporpaMMbl BHEYPOUHOH AEATEIHHOCTH 00Y4alOMUMUCS MO3BOJIUT MOTYyIHTh
CIIEYIOUTUE Pe3yabTaThl:

B cehepe pazeumus nuunocmuuix ynueepcanbHuix yueoHbIX 0eiicmeuil 6 pamKax:
Koenumuenoeo komnonenma 6yoym cghopmuposavi:

- YKOJIOTHYECKOE CO3HaHHEe, NPU3HAHHE BBICOKOM IEHHOCTH KHM3HHM BO BCEX €€ MPOSBICHUSIX;
NpaBUI MOBEJICHNUS B YPE3BbIYANHBIX CUTYaIMSIX;

- OCHOBBI COIMAJIbHO-KPUTHYECKOTO MBIIIICHUS, OPUEHTAlMs] B OCOOEHHOCTSIX COLIMANbHBIX
OTHOLICHUH ¥ B3aUMOJEHUCTBUN.

Heamenvnocmnozo komnonenma 6yoym cgpopmupo8amoi:

- YMEHHE BECTH JHMaJOl Ha OCHOBE PAaBHOIPABHBIX OTHOIIEHUH M B3aMMHOTO YBa)KE€HHS U
HNPUHATHS,

- YCTOMYUBBIM MO3HABATENbHBIH HWHTEPEC M CTAaHOBIEHHE CMBICIOOOpaszytomeil ¢GyHKIUu
M03HaBaTEILHOTO MOTHBA,

- TOTOBHOCTb BbIOOpa NMpo(uiIbHOT0 00pa3oBaHuUs.

Llennocmnoz2o u SMOYUOHATILHO20 KOMNOHEHMO8 Oyoem cghopmuposana:

- HOTPEeOHOCTHh B CAMOBBIPAXKEHUH M CAMOPEATH3alH, COLUAILHOM MIPU3HAHUM.

OOyuaronuiicst MOJIY4UT BO3MOKHOCTB JJIs1 (JOPMHUPOBAHUS:

- TOTOBHOCTH K CaMOOOpPa30BaHHIO U CaMOBOCIIUTAHHUIO;

- BBIPQXXCHHOW YCTOWYHMBOHN yueOHO-TIO3HABATEILHOW MOTHUBAIIMH U HHTEPECa K YUCHHIO.



B cghepe pazeumusn pezynamugnuix yHUBEPCAIbHBIX YUEOHBIX 0CHCMEUIL 00YUaAlOWUIICA
Hayuumcs:

- CaMOCTOSITEJIbHO aHATU3UPOBATH YCIOBHUS JOCTHIXKEHHUS 1I€JTM HAa OCHOBE Y4YE€Ta BBIJICICHHBIX
YYUTEIEM OPUCHTUPOB JCHCTBUS B HOBOM y4eOHOM MarepHaie;

- LIEJIENI0JIaraHtIo, BKIIIOYasl IIOCTAHOBKY HOBBIX LieJeH, IpeoOpa3oBaHre NPAKTUYECKOH 3a1aun
B M103HABATEIbHYIO;

- IJIAHUPOBATh MYTU JOCTIKEHUS LIETIEH.

Lonyuums 603MOHCHOCMb HAYYUMBCSL

- TIpU TUIAHUPOBAHUM JOCTHXKEHUS 1EJIeH CaMOCTOSITENIbHO M aJIeKBaTHO YYUTHIBATH YCIOBUS U
CpelICTBA UX JOCTHKEHUS,

- CAaMOCTOATENILHO CTaBUTh HOBBIC YUEOHBIC 1IEIHN U 3aaUH.

B cpepe pazeumusa noznasamenvnvix yHugepcaibHbIX yueOHbIX Oelicmeuil ooyuaroujuiica
Hayuumcs:

- MPOBOJNUTH HAOIOIEHUS U SKCIIEPUMEHT 0] PYKOBOJCTBOM yUHTEIIS;

- OCHOBaM pean3aliui MpOeKTHO-UCCIIEIOBATEIBCKON JEATEIIbHOCTH,;

- OCYIIECTBIISATh PACHIMPEHHBIN MOUCK MHPOPMAILIUU C MCTIOJIB30BAaHUEM PECYpCOB OMOIUOTEK U
UHTEPHETA.

Tonyuum 603M0HCHOCMb HAYYUMBCAL:

- CaMOCTOSITEIIFHO MPOBOJUTH MCCIEIOBAHUS Ha OCHOBE MIPUMEHEHHUS METOJIOB HAOIONICHUS U
IKCIIEPUMEHTA;

- CTaBUTH NPOOJIEMY, apTYMEHTHPOBATh €€ aKTyaTbHOCTb,

- OPraHU30BaTh UCCIICIOBAHUE C IEIHI0 TPOBEPKU TUTIOTE3HI,

- BBIJIBUTATh THIOTE3BI O CBA3SAX M 3aKOHOMEPHOCTSX MPOIIECCOB; - JIENAaTh YMO3AKITIOUCHUS 1
BBIBOJIBI HA OCHOBE apryMeHTaluu. B cghepe pazeumus KoMmMynuKkamugHvlX yHUGEPCATIbHBIX
yueonwix oeiicmeuil ooyuarowuiica Hayuumces:

- aJIeKBaTHO HCIMOJIb30BaTh PEUEBHIE CPENCTBA [JISl PEIICHUS Pa3TUYHBIX KOMMYHUKATHBHBIX
3a/1a4; BIaJETh YCTHOM U MUCbMEHHOW PEYbIO;

- aJIeKBaTHO MCIIOJIb30BaTh peyb JUIsl JIAHUPOBAHUS U PETYISLUN CBOEH eATeIbHOCTH;

- OpPraHU30BBIBATh U INIAHUPOBATH YUEOHOE COTPYIHUYECTBO C YUUTEIEM U CBEPCTHUKAMU,;

- CTPOUTH MOHOJIOTHYECKOE KOHTEKCTHOE BBICKA3bIBAHUE;

- HHTETPUPOBATHCS B TPYIIY CBEPCTHUKOB M CTPOUTH IMPOJYKTUBHOE B3aWMOJECHCTBHE CO
CBEPCTHUKAMHU U B3POCIIBIMH.

LHonyuums 603MO*CHOCMb HAYYUMBCAL

- OKa3bIBaTh MOJJIEPXKKY U COJICHCTBHE TE€M, OT KOT'O 3aBUCUT JOCTHKEHUE LI B COBMECTHOI
NeSITeNbHOCTH;

- Opatb Ha ce0sl UHUIMATUBY B OPraHU3aI[ COBMECTHOTO JICHCTBUSI.

-OKa3bIBaTh NEPBYIO MOMOIIb TPU OTPABICHUAX, OXKOTAaX W JAPYIHMX TpaBMax, CBS3aHHBIX
C BEIleCTBaMU U J1JaOOpaTOpPHBIM 000PYIOBaHUEM.



111 ®opmbl U BUABI YUeOHOI JesiTeIbHOCTH

B mnpounecce 3aHATHH BCAYIIUMHA MCTOJAaMH U IIPUCMAMH OpraHU3alun ACATCIBHOCTH YUallluXCA
SABJIAKOTCA:

— METOJ CIIyXOBOTO BOCTIPHSITHS U CJIOBECHOM Nepeaayn nHGOpMaIm;

IpUEMBL: PACCKA3, JIEKLHUs, TUCKyccusi, Oecella, BHICTYILICHHE;

— MCTOJ CTUMYJIIUPOBAHNA U MOTUBAILIUHU,

IPpUEMBI: CO3JJAHNEC CUTYyallun YCIICXa, IOOMPCHUEC, BIIIOJIHCHUC TBOPUCCKUX SaﬂaHHﬁ, CO3aaHuc
npoOJIEeMHOM CUTYalluH, TIPOTHO3UPOBAaHUE OyaylIel JesITeNbHOCTH, KOPPEKTHOE MTPEIbSIBICHHE
TpeOOBaHMUi, 3aMHTEPECOBAHHOCTH pe3yIbTaTaMH pabOTHI;

— MeTOJ nepeaayd HHPOPMAIMHU C TTIOMOIIBIO MTPAKTUYECKON ACATEIbHOCTH;

MpUEMBI: COCTAaBJICHUC IJIaHAa, TC3MCOB BI)ICTYHJ'IGHI/II\/'I, PEAAKTUPOBAHUC, OICHUBAHHUC
BBICTYIUIEHUH, COCTaBJIEHUE CXEM U TaOJIuII;

— MCETOJ KOHTPOJIA;

NPHUEMBI: aHAJIU3 BBICTYIUICHHH, HAOIIOIEHUS, CAMOOIIEHKA, OI[EHKA TPYIIIbI, TECTHI,
BBICTYIJICHHWA HA 3aHATHUAX, 3allUuTa IMPOCKTA.

@opmbl OpraHu3anuu 00yyeHus :

— IPYIIOBHIE;
— WUHIUBUIyaJIbHBIE;

— (ppoHTaANBHBIE.

IV ®opmMbI KOHTPOJISA Pe3yJbTATOB OCBOEHHSI MPOTPaAaMMBbI

DopMBbI KOHTPOJIA:
® TEKyIHHd KOHTPOJb (OIEHKAa aKTUBHOCTH MHpPH OOCYXIEHUU MpPOOJIEMHBIX BOIPOCOB,
PE3yAbTaTOB BBINOJIHEHUS JOMAIIHUX 3aJaHU);

® TEeMaTUYECKHI KOHTPOJb (OLEHKA pPe3y/IbTaTOB TEMATUYECKOTO TECTUPOBAHMS);
® HUTOTOBBI KOHTPOJIb (OIIEHKA PE3y/IbTaTOB BBHIOJHEHUS pa3anuHbIX BapuanToB KIIMoB)



V CoaepxaHusi Kypca BHEYPOUHOI JesITeJIbHOCTH

BEIIECTBA (3 uaca)

HemHoro u3 ucropun xumun. XuMus B4epa, CEroHs, 3aBTpa.
BemecTBo, (huznueckue CBOWCTBA BELIECTB.

OTnn4me YUCTHIX BEmIecTB oT cMeceit. CriocoObl pasaenieHus cMecei.
IpakTuyeckas padora Ne 1 «CrnocoObl pa3ieneHust cMecei».

XUMHNYECKHUE PEAKIIUUA (4 yaca)

[Mpusnaku xumudeckux peakiuit. Knaccnpukanuss XMMHUYECKHX peakIuil 1O pa3IuuHBIM
IpU3HAKAM. OJEKTPOJIMTHYECKAass JUCCOLMALMS. OJEKTPOJIUTBI M HEIEKTPOJUThl. Peakuuun
HOHHOTO  oOMmeHa.  OKHCIMTEIbHO-BOCCTAHOBUTENbHbIE  peakiuuu.  OKHCIUTEeNIn U
BOCCTaHOBUTEIIH.

Jladbopatopnasi pa6ora Ne 1 «Peakmusi 3aMelieHUss MEIU KEJIE30M B PACTBOPE MEIHOTO
KyIHopoca, BOJA0PO/Jia IMHKOM B PAcTBOPE COJITHOM KUCIIOTBI».

JlabopaTopHass padora Ne 2 «Peaknus oOMeHa MEXIy KapOOHATOM KajbIMsl M COJSHOU
KHCIIOTOH, XJIOpUIOM Oapus U CEpHOM KHCIOTOW», «Peakius pa3iokeHHs] THAPOKCUIIA MEIU

(1)».

METAJLJIbI (9 yacos)

XapakTepucTUKa METAJIJIOB TJIABHBIX MOATPYII U UX COSAMHEHUN

OO6muras xapakTepucTUKa METauIoB riaaBHbIX noArpynn |-l rpynmn B ¢BA3M ¢ UX MOJOKEHUEM B
MEePUOINYECKON cucTeMe XuMHuueckux nmeMeHToB J[.M. MenzaeneeBa U 0COOEHHOCTH CTPOSHUS
UX aTOMOB.

XapakTepHble XUMHYECKHE CBOMCTBA MTPOCTHIX BENMIECTB U COSAMHEHUN METAJIOB - MICJIOYHBIX,
IETOYHO3EMEIIbHBIX.

XapakTepucTHKa NePEeXO0IHBIX JIEMEHTOB — ME/IU, JKelle3a, ATIOMUHHUSA 110 X MOJIOKEHHUIO B
MEePUOIUYECKON CUCTEME XUMHUYeCKUX 3eMeHToB JI.M. MeHnneneeBa u 0COOEHHOCTSIM CTPOESHUS
UX aTOMOB.

Merannbsl B mpupone: pyabl YEPHBIX, LBETHBIX, JPAarol€HHBIX METAJUIOB. XapaKTepHbIe
MeTalinueckue, (u3nyeckue M XUMUYECKHE CBOMCTBA, BHYTPEHHEE CTPOCHHE METalIOB.
[ToHsiTHe akTUBHBIX U MACCUBHBIX MeTailioB. [lob3a 1 Bpe MeTaioB 71 YeIoBeKa.
DNEKTPOXUMHUUECKUNA PANl HANpsLKEHUH MeTtaiuioB. Koppo3ust MetaiuioB. MexaHu3M KOppO3HH
MeramwioB. Krnaccuduxanuss xoppo3un MetamioB. CrnocoObl  3alMTBl  OT  KOPPO3HUHU.
AHTUKOppO3UiiHbIE MOKPbITUA. CIIIaBBhI.

Peakniun OBP ¢ yyactuem metaioB u ux coenuHeHui. [lenouku npepamenuii (o oOpasiy
orn).

IIpakTHyeckas padora Ne 2 «KKauecTBeHHbIE peaKIIMM HA HOHBI METAJIIOB)»

HEMETAJLJIBI (13 yacos)

Hewmerannel B npupoae. Mcnonb3oBaHue NpUpoIHBIX PECYPCOB.

Crpoenue aToMoB HeMmeTa/uloB. CTpoeHHMs MoJieKya HemeraisioB. dusmyeckue CBOHCTBa
HemeTanioB. CocTaB U CBOMCTBA NPOCTHIX BEIIECTB — HEMETAIJIOB.

Psii 5neKTpooTpuIaTeIbHOCTH HEMETAJIOB. XMMHUYECKHE CBOICTBA HEMETALIOB.

[IpakTuyeckas IIKajga 3J€KTPOOTPULIATEIBHOCTH aTroMoB. Hemeramnisl — OKHMCIMTENH U
BOCCTaHOBUTENH. B3anMoaelcTBYE C MPOCTBIMU U CIOKHBIMU BELIECTBAM.

OOmas xapakTepucTHKa HeMeTaluloB rinaBHbIX noiarpynn IV-VIlI rpynn B cBs3u ¢ ux
NOJOXKEHUEM B TEPUOJNYECKON cucteMe XuMmHuuyeckux osaemeHtoB J[.MI. MenaeneeBa u
0COOEHHOCTSIMH CTPOEHHUS UX aTOMOB.

XapakTepHble XUMHYECKHE CBOWCTBA MPOCTHIX BEIIECTB M COCIUHEHUH HEMETalIoB -
rajoreHoB, KUCIOPO/a, Cephl, a30Ta, Gpocdopa, yriepoia, KpeMHHUSL.

Pemenue 3ajaHuil Ha COCTABICHUE YPABHEHUN XUMHUUYECKUX PEAKLIAN.

IIpakTnueckas padora Ne 3 «DKcriepUMEHTAIbHbBIE 33JaU 110 PACIO3HABAHUIO U MOIYYCHHIO
BELIECTB»

XHMMS 1 3JOPOBBE (2 uaca)
COCTaB n Cpe,[[CTBa COBpeMeHHBIX u CTapI/IHHBIX CpeI[CTB T'NTHUCHBI, pOJIB XUMHUYCCKUX 3HaHI/Iﬁ B
rpaMOTHOM BLI60pe 9THUX CPCACTB, MMOJIC3HBIC COBCTHI 110 YXOAY 34 IMMOJIOCTHIO pTa.



OCHOBHBIE COCTABIISIIONINE 30POBOTr0 00pasa >xu3nHu. [IpaBuia moaaepkanus 310poBoro odpasa
KU3HUA. Ponp XMMUYECKHMX 3HAHMM IPU aHAIM3E€ B3aUMOJCWCTBUS OpraHM3Ma C BHELIHEH
Cpenoil.

XUMMUA U IKOJIOT'US (4 yacoB)

OcHOBHBIE BHJIBI 3arpsi3HEHHH aTMOC(hEphl M UX UCTOYHUKH.

Bopa. Bona B Mmacmrabax miuanersl. O4ncTKa MUTHEBOM BOJIBL.

[TaprukoBeiii 3ddexr, rmobanbHOE MOTEIJICHHE KIMMara M HX BO3MOXHBIC TOCIEICTBHUS.
O30HOBBIH CJTI0i1 U €ro 3HaueHue AJIs )KU3HU Ha 3emiie. 3auuTa atMocepbl OT 3arpsiI3HEHUS.
Hedts 1 Hedrenpoaykrsl. HedThb kKak TOmmmBO. 3arpsi3HEHUS] MEPOBBIX BOJIOEMOB.

JInuHast OTBETCTBEHHOCTDh Ka)KJIOTO YEJIOBEKA 32 O€30IaCHYI0 OKPYKAIOLIYI0 CPENy.



VI TemaTn4ueckoe njiaHunpoBaHHe

Ne Tema 3anaTHs Koa-Bo | Ucnosb3oBanue 000py10BaHust
n/n YacoB | IEHTPA eCTECTBEHHOHAYYHOW H
TEXHOJIOTHYECKO
HanpaBJieHHocTell «Touka
pocTay
|.BemectBa (3 4)

1 Hemuoro w3 wucropum Xumuw. 1 JleMOHCTpalOHHOE
XuMmus  Buepa, CerojiHs, 3aBTpa. obopynosanue

2 BemecTBo, pusnyeckue cBOMCTBA 1
BemecTB. OTIWYHE YUCTHIX
BelecTB OT cmeced. CrocoObl
pa3iesieHust CMecen.

3 IMpaktuueckas pabora Nel.«CriocoOsr 1 Iudpopas naboparopus 10 XUMUU
pa3esieHusi CMECEn». (6a30BEI# ypOBEHB), KOMITJICKT

MOCY/IBI U 00OPYIOBAHMS JIJISI
YYEHUYECKHX ONBITOB ((pHU3UKa,
XUMUSI, OMOJIOTHS), KOMIUIEKT
XUMHUYCCKUX PCAKTUBOB
Il. Xumuueckue peakuuu (49)

4 [Ipu3HaKM XUMHUYECKHX PEaKIIHH. 1
Knaccudukanus XuMUIecKiX peaxkiui 1o
Pa3IMYHBIM TPU3HAKAM.

DNeKTpoIUTHYECKas IUCCOHALIMSL.

5 DNEKTPOJIUTHI U HEANEKTPOIUTHI. Peakiuu 1 JleMOHCTpaIoHHOE
HOHHOTO 0OMeHa. OKUCITUTENbHO- obopynoBanue
BOCCTaHOBUTEJIbHBIC peakiuu. OKUCIUTENTU 1
BOCCTaHOBUTEIIH.

6 JlabopaTopHasi padora Ne 1 1 Lindposas 1adbopaTopust IO XUMUH
«Peakuusi 3aMelIeHUs MEAN (6a30BBIi YPOBEHB), KOMILICKT
JKeJle3o0M B pacTBOpPE MEIHOIO IOCY/Ibl U 000PYIOBAHUSA ISt
KyIopoca, BOAOPOJa IMHKOM B YYEHUYECKHX OMBITOB ((pU3UKa,
pacTBOpEC COJISTHOU KUCIIOTBI». XUMU4, 6I/IOJIOFI/I}I), KOMIIJICKT

XUMHUYECKHUX PECAKTUBOB

7 JlabopaTtopnass  pabdora Ne 2 1 Ludposas 1abopaTopHs O XUMHU
«Peakmus oOmeHa MEKY (6a30BBIi YPOBEHB), KOMILIEKT
KapOOHATOM KalbIUsl W COJSHOM MOCY/BI M 000PYIOBaHUS ISt
KUCIOTOH, XJopuaoM Oapus H YYEHHUYECKHX OTBITOB ((pH3HKa,
CEepHOM KHCJIIOTOM», «Peakmus XUMUA, 61/10)101“1/1}1), KOMIUIEKT
paznosxenus ruapokcuna meau (11)». XUMHYECKUX PEAKTHBOB

I11. Metajuisbl (99)

8 XapakTepucTHKa METaJIOB TJIaBHBIX 1
MOATPYII U UX COCTUHEHUH.

9 OO11ast XxapaKTepUCTHKA METAJIIOB 1

rnaBHeIX noarpynn -1 rpynm B
CBSI3M C UX IIOJIOXKEHUEM B
NIEPUOIUYECKOU CUCTEME
XUMHUYECKUX d1eMeHToB J[. 1.




MeHnneneeBa 1 0COOEHHOCTH
CTpOGHI/ISI HUX aTOMOB.

10

XapakTepHble XUMHUUYECKHE CBOMCTBA
IIPOCTBIX BELIECTB U COCAUHEHUN METAIIOB -
LIEJIOYHBIX, 1IEJIOYHO3EMENbHBIX

JleMOHCTpalMOHHOE
obopynoBaHue

11

XapakTepucTUKa MePexoTHbIX
AJIEMEHTOB — ME/IU, XKele3a,
QITIOMUHUS 110 UX MOJIOKEHUIO B
NEPUOIUYECKON CUCTEME
XUMUYECKUX 3iemMeHToB /. 1.
MemnpeneeBa 1 0COOEHHOCTSIM
CTPOCHHUSI X aTOMOB.

12

Meramnsl B mpUpoAe: PYyIb
YEPHBIX, LBETHBIX, JPAaroLeHHbIX
METaJIOB. XapaKTepHbIE
MeTajinueckue,  (Quznueckue u
XUMHUYECKHUE CBOMCTBA, BHYTPEHHEE
CTPOEHHE METAJUIOB.

13

ITousATHE aKTUBHBIX U TACCUBHBIX
MetauioB. [lonk3a u Bpea MeTaioB
JIUIS JeJIOBEKa.

14

DNEKTPOXUMHUYECKHUM AT
HanpsbkeHud MetauioB. Kopposust
METaJIOB. MeXaHU3M KOPpO3UHU
MetaiioB. Kitaccudukanus kopposuu
MeTayioB. CiocoObl 3alIUThl OT
KOppo3uH. AHTUKOPPO3UITHBIE
nokpbITUsi. CriaBhl.

KoMmiiekT KomIeKIui u3 CrmckKa

15

Peakuuu OBP ¢ y4acTUE METAJJIOB U UX
COECOUHEHUM.
Ienouku npespamienuii (mo o6pasmy OI'D).

JleMoHCcTpalMoHHOE
obopymoBaHue

16

IIpakTHyeckas padora Ne 2
«KadecTBEeHHbBIC peaKIK Ha
MOHBI METAJIIOB»

udposas mabopaTopus 1Mo XUMHUH
(6a30BBIN YPOBEHB), KOMIUICKT
MOCY/BI 1 000pYIOBaHUS ATt
YY4EHUYECKHX OMBITOB ((pU3UKa,
XMMHSI, OMOJIOTHS), KOMIUIEKT
XAMHYECKHX PEaKTHBOB

IV.Hemeraaani ( 134)

17

Hewmeranne! B npupoge. Mcnons3zoBanue
IIPUPOIHBIX PECYPCOB.

18

CTpOCHI/Ie aTOMOB HEMCTAJIJIOB.

19

Crpoenus MoJieKyin
HEMETaJJIOB.

20

du3nyeckue CBOMCTBAa HEMETAJIIOB.

21

CocraB u cBOHCTBa IPOCTBIX BCUICCTB -
HEMCTAJJIOB

22

Pt 95eKTpOOTPUIIATENIEHOCTH HEMETAJIOB.




23

XHUMUYECKUE CBOMCTBA
HEMETAIOB.

[udposast 1abGopaTtopus MO XUMUH
(6a30BbIit ypOBEHB), KOMIIJIEKT
MOCY/Ibl U 00OPYIOBAHUS IS
YYEHUYECKUX OTBITOB ((pU3UKa,
XMMHSI, ONOJIOT M), KOMIUIEKT
XMMHYECKUX PEAKTHBOB

24

[IpakTnueckasnikana
3JIEKTPOOTPHULIATEIBHOCTH aTOMOB.

25

Hewmeramnsl — okuciurenu u
BOCCTaHOBUTEIH.
B3aunmopeiicTBue ¢ mpoCTeIMU U
CJIOKHBIMU BELIECTBAM.

26

OO01as xapakTepuCTUKa

HEMETaJJIOB

rI1aBHBIX noarpynn V-
VII rpynn B cBs3M € UX
MIOJIO’)KEHHUEM B NTEPUOIHIECKON
CHUCTEME XHMUYECKUX IJIEMEHTOB
.. Mennaeneera u
OCOOEHHOCTSIMU CTPOEHHMS UX
aTOMOB.

27

XapakTepHbie XUMHUYECKHE CBOMCTBA
MIPOCTHIX BEIIECTB U COEIMHEHU

HEMETAJUIOB - TajJoreHOB, KUCIOPO/a,

cepsl, azoTa, ¢docdopa, yriepona,

KpEMHUSL.

28

Pemienne 3amaHuii Ha COCTaBJICHUE
YPaBHECHHUI XMMUYECKUX PEAKLIUM.

29

IIpakTuueckasi padora Ne 3
«JKCIIepUMEHTAITbHBIC 3312491 110
pacro3HaBaHUIO U MOIYYCHHIO
BEIIECTBY

Iudposas madbopatopus IO XUMUH
(6a30BBIN YPOBEHB), KOMILICKT
MOCY/IbI U 00OPYIOBAHMS JIJIS

YUYEHHYECKHUX OIBITOB ((pU3HKa,
XMMHSI, OMOJIOTHS), KOMIUIEKT

XUMHUYECKHUX PCAKTUBOB

V. Xumus u 310poBbe (2 1)

30

CocraB u cpeacrtBa COBPCMCHHLIX U
CTapUHHBIX CPCACTB TUIHUCHBI, POJIb
XHUMHUYECKUX 3HAHUHU B TrpaMOTHOM BBI60pe
9TUX CPCACTB; MOJIC3HBIC COBCTHI 10 YXOY 3a
IMOJIOCTBIO pTa.

31

OCHOBHBIE COCTaBJISIOIINE
310poBOT0 00Opasa ku3Hu. [IpaBuna
o JIIepKaHusI 3J0pOBOro oOpasa
KU3HH. POoIb XUMHUYECKUX 3HAHUHU
MY aHAJIM3€ B3aUMOJICUCTBUS
OpraHu3Ma ¢ BHEUIHEN CPEOH.

VI. Xumus u 3xog0rus (4 4)

32

OcHOBHBIE BHIBI 3arpsi3HEHH aTMOCQEpHI
U UX UCTOYHHUKHU




33 Boma. Boma B Macmradax 1
wiagersl. OYUCTKA MUTHEBON BOIBI.
34 [TapHuKOBBIN ek, 1

rio0aapHOE IOTEIICHUE KIMMaTa U
HX BO3MOXKHBIE ITOCJIEICTBHS.
O30HOBBIH CIOM U €ro 3HaUYCHUE IJIS
KHU3HU Ha 3emute. 3amuTa aTMochepsl
OT 3arpsi3HCHHSL.

N
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