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I. ITosscHuTEeILHAA 3aIMCKA

[Iporpamma «B XumMum Bce MHTEPECHO» JETANM3UPYET COJEp’KaHUE Kypca BHEYPOUHOM
NeSITeNbHOCTH, J1aeT MOJPOOHOE paclpeieIeHue YacoB U MOCIE10BaTEIbHOCTh U3YUYEHUS TEM U
pasnenos.

JlanHasi mporpaMMa npeaHasHau€Ha s ydamuxcs 9 kiacca, IO3BOJISET pacIlUpUTh U
yrayOuTh y ydaluxcs MPakTHUYeCKOe MPUMEHEHHE MOJYyUYEHHBIX TEOPETUYECKUX 3HAHHUM 10
XUMHH.

ABTOpckas mporpamMma  paccuuTaHa Ha 35 y4eOHbIXx 4Yaca (1 wac B Hezemo),
OpPUEHTUpPOBaHA Ha YIiyOJIeHWEe M pacHIMpeHHe 3HAaHWW, Ha Pa3BUTUE JIIOOO3HATEIBHOCTU U
MHTepeca K XMMHH, Ha COBEPIICHCTBOBAHUE YMEHUH yyallluxcsi 00palaThCsl C BeIeCTBAMHU.

JlaHHBIA  KypC BHEYPOUHOW  JEATEIBHOCTH  MPEAyCMaTPUBAET  SKOJIOTUYECKYHO
HaNpaBJIEHHOCTh XMMHUYECKOro 0Opa30BaHUs, NpeAyCMaTpPUBAET O3HAKOMJICHHE YYAIHUXCS C
XMMUYECKMMHU AaCHEKTaMU COBPEMEHHOM 3KOJIOIMU M 3KOJOIMYECKHX MpobieM (riobanbHoe
MOTEIJICHHE KJIMMaTa, 030HOBBIE JBIPHI, KUCIOTHBIE J0XK/IH, 3aTPA3HEHNUE OKPYXKAloIIel cpelibl,
UCTOIIIEHUE PUPOJIHBIX PECYPCOB).

[leHHOCTH MPOrpaMMBbI 3aKIIOYACTCSl B TOM, YTO ydalluecs C TIOMOIUBIO KEHC —
TEXHOJIOTHH MOJIyyaT BO3MOKHOCTh TIOCMOTPETh HA Pa3JInYHbIe MPOOJIEMBbI C MO3UIMU YUCHBIX,
OLIYTUTb BECh CIIEKTP TPeOOBaHUII K HAYYHOMY HCCIIEI0BAHUIO.

AKTyalbHOCTh IPOrpaMMbl B TOM, 4YTO OHA CO3JAacT YCJIOBUSA [UIsl COLMAJIBHOIO,
KyJIBTYpHOTO ¥  TNpO(EeCCHOHAIBHOIO CaMOOIpPENeNeHusl, TBOPYECKOH caMopealn3aluu
JUYHOCTH peO&HKa, (OPMHPOBAHUS XUMHUYECKOW TIpaMOTHOCTH. 3HAaHUS M yMEHHs,
HeoOXOaUMBIE JJIs OpraHU3allMd HCCIIEIOBATEeNIbCKOM JIEATENbHOCTH, B OyAyIeM CTaHyT
OCHOBOH JUIsl OPraHU3ALlMM HAy4YHO-HCCIENOBATEIIBCKON JEATEIIBHOCTH B By3aX, KOJUIEIKaX,
TEXHUKYMax M T.[.

Bce uHHOBaLMOHHBIE NIE€AATOTUYECKHE TEXHOJIOIMU U3HA4YaJIbHO CTPOATCA Ha
KOMIIETEHTHOCTHOM TOJAXOJ€ M HaleleHbl B pe3ylpbraTe oOydeHus Ha OyAyuyro
IpoECCUOHATIBHYIO JAEATENIBHOCTh. JlaHHOE yTBEpXKIEHHE U OIpeNeNsieT aKTyalbHOCTh
npumenenns «Keiic — Merona» B mpakTtuke odpazoBaHus. Keiic — TeXHOIOrMM NpPEACTaBIISIIOT
co0oif rpynmy o0pa3oBaTENIbHBIX TEXHOJIOTHM, METOI0B U MPUEMOB O00yUYEHHs, OCHOBAaHHbIX Ha
pelIeHH KOHKPETHBIX MpoOJsieM, 3ajad, MO3BOJSIOT B3aMMOJEHCTBOBATh BCEM OOydaIOLIMMCH,
BKJIIOUAsi IPETOAaBaTes.

[Tpu pa3paboTke MporpaMMbl akLEHT JIeNajcsi Ha BONPOCHI, KOTOphle B 0a30BOM Kypce
XUMHHM OCHOBHOM IIKOJIBI PacCMaTpHUBAIOTCSl HEJOCTATOYHO IOJIHO WJIM HE paccMaTpUBAIOTCS
COBCEM. 3a/lauM U YIpPaXHEHUs MOJOO0paHbl TaK, YTO 3aHATHS MO UX OCMBICICHUIO M PEIICHHIO
MIPOXOJAT J100 MapaJuIeTbHO ¢ U3YYaeMbIM Ha YPOKaX MaTepUaioM, JIMOO KaK MOBTOPEHHE YXKe
IIOJTyYE€HHBIX 3HAHUM.

[IpakTuueckass 3HaYUMOCTh MPOTPaMMbl 3aKIOYAaeTCs B TOM, YTO C IIOMOIIBIO
KEeHCTEeXHOJIOIMH yNAeTcs aKTUBU3UPOBATh pa3iMyHble (AKTOPHI: TEOPETHUECKUE 3HAHMA 10
TOMY WJIH UHOMY KypCy, IPaKTHYECKU OIBIT 00Y4aeMbIX, UX CIOCOOHOCTh BBICKA3hIBAaTh CBOM
MBICIIM, WJEH, TPENJIOKEHUS, YMEHHUE BBICAYIIaTb aJbTCPHATUBHYIO TOYKY 3pEHUS, H
apryMEHTHPOBAHO BBICKa3aTh CBOIO.

C nomompio 3TOr0 MeTojga oOydaromiMe IOoJydaT BO3MOXHOCTh MpOSIBUTH U
YCOBEPIICHCTBOBATh AHAJIUTHYECKUE M OLCHOYHBbIE HABBIKM, HAYYMThCS PabOTaThb B KOMAHJE,
IIPUMEHATH HA IPAKTUKE TEOPETUUECKUI MaTepuall.

HoBusHa naHHOW mNporpaMMbl 3aKJIIOYAeTCsS B BO3MOYKHOCTU H3YYEHMs YYalllUMUCS
HOBBIX ~ T€M, HE  paccMaTpUBacMbIX  NPOrpaMMOM  TpeaMeTa, C  TOMOILUBIO
POOJIEMHOCUTYaTUBHOTO OOYYEHHUs] C HCHOJb30BAHUEM KeHCOB. DTO TMO3BOJIIET CTPOUTH



o0y4yeHHe ydammxcst 9 KJIacCOB C Yy4eTOM MAaKCHMAIIbHOTO TPHUOIIKEHHS MpeaAMeTa XUMUHU K
MIPAKTUYECKON CTOPOHE KU3HHU.

Heapb kypea: pacupenue u yriayOiaeHne 3HaHUH 10 IpeaMeTy, cO3JaHie BOCIHUTHIBAIOIECH
Cpelbl, 00eCTIeYnBAIOIIECH aKTHBU3AIMIO WHTEIIEKTYallbHBIX HHTEPECOB YUAIIUXCsl B CBOOOIHOE
BpeMs, Ppa3BUTHE 3JI0POBOM, TBOPYECKH pACTylIEd JMYHOCTH, MOJATOTOBJIEHHOM K
KHU3HEACSITETLHOCTH B HOBBIX YCIIOBHUSIX, CIIOCOOHOM Ha COIMAIbHO 3HAYMMYIO MPAKTHUECKYIO
NESITETHLHOCTD, PEATH3AIIMI0 T00POBOIBYECKUX NHUITUATHB.

3anaum kypca:

1. ®opMUpOBaHUE TO3UTUBHON CAMOOIICHKH, CAMOYBaKEHHUSI.
2. dopMHUpOBaHUE KOMMYHUKATUBHON KOMIIETEHTHOCTH B COTPYIHUYECTBE:
— yMEHHME BEeCTH [HUaJor, KOOPAMHUPOBATH CBOM JEHCTBUS C JCHCTBUSIMH MapTHEPOB IO
COBMECTHOM J1€SITEIbHOCTH;
— CHOCOOHOCTH OOpOKENAaTeThHO M YYTKO OTHOCHTHCS K JIFOJASIM, COIEPEKHUBATH;
— (opmupoBaHHE COIMATBLHO a/ICKBATHBIX CITIOCOOOB ITOBEICHHSI.
3. @opMHUpPOBAaHUE CHOCOOHOCTH K OpraHM3allud JESTEJIbHOCTH M YINPaBICHUIO €10 —

BOCITUTAHUE LIETICYCTPEMIICHHOCTH M HACTOMYUBOCTH;
— (dopMHupoBaHWE HABBHIKOB OpraHU3alMi pabodyero MpPOCTPAHCTBA U PaIMOHATBLHOTO
HCIOJIb30BaHuUs pabouero BpeMeHH;
— (hopmupoBaHHe yMEHHUS CAMOCTOATEIHLHO U COBMECTHO IJIAHUPOBATH ACSITETLHOCTD U
COTPYJIHUYECTBO; — (OPMUPOBAHNE YMEHUS CAMOCTOSTENILHO M COBMECTHO MMPUHUMATH
peuenus.

4, dopMHUPOBaHHE YMEHHUS PEIIaTh TBOPUECKUE 3aTaUH.
5. dopmupoBaHKe YMEHUS paboTath ¢ uH(popMarmeil (cOop, cucremMarn3aliys, XpaHeHue,
HCITOJIb30BaHMUE).

I1. IlnanupyemMbie pe3yabTAThl OCBOCHHS COJIEPKAHMS Kypca

JIMYHOCTHBIMH Pe3yJIbTATAMHU SIBISIOTCS:
- 8 YEHHOCMHO-OPUEHMAYUOHHOU cghepe: YYyBCTBO TOPAOCTH 3a POCCHHCKYIO HAyKy,
OTHOIIIEHHE K TPYY, LIeJICyCTPEMICHHOCTh, CAMOKOHTPOJIb M CAMOOIICHKA,;
- 8 mpyooeoll cgepe: TOTOBHOCTh K OCO3HAHHOMY BBIOOpPY JalibHEHIIEH 00pa3oBaTenbHON
TPaeKTOPUH;
- 8 NO3HABamMenbHOU cgepe:  MOTHBAIMS  y4YCHUS, YyMEHHE YIPABIATh CBOEH
[I03HABATEJIbHOM JESTEIBHOCTH.

IIpeaMeTHBIMH pe3yJibTATAMM OCBOCHHS IPOIPAMMBI SBIISIFOTCS:
- 8 NO3HABAMENbHOU chepe:
OMUCHIBATh IEMOHCTPAI[MOHHBIE U CAMOCTOSITENIbHO MTPOBEJACHHBIE XUMUYECKUE SIKCIIEPUMEHTBHI;
KJIacCU(PUITMPOBATh M3yYCeHHBIE OOBEKTHI U SBJICHUS, 1aBaTh ONPEACIICHUS H3yYCHHBIX
TOHSATHUH;
OMUCHIBATHh W pa3nuyaTh HU3YYCHHBIE BEIIECTBA, MPUMEHSIEMble B TOBCETHEBHOW JKU3HH;
CTPYKTYpUPOBATh U3yUEHHBIA MaTepHall 1 XUMUYECKYI0 WH(OPMAIINIO, TIOTYYSHHYIO U3 IPYTHX
HMCTOYHHMKOB; JIENaTh BBIBOJBI M YMO3AKIIOUEHHUS W3 HAOMIOJCHMI;, Oe30macHO oOpamarbest
BEIICCTBAMM.

- 6 mpyooeoli chepe:



IUIAHUPOBaTh M OCYHIECTBISITH CaMOCTOSITENbHYIO pabOTy TO MOBTOPEHHIO W OCBOCHHIO
TEOPETUYECKOM YacTH,

IUTAHUPOBATh U MPOBOAUTH XMMHUECKUN SKCIIEPUMEHT; UCII0JIb30BaTh BELIECTBA B COOTBETCTBUU
C UX NpeHa3HAYE€HUEM U CBOUCTBAMHM. - 8 YEHHOCMHO - OPUEHMAYUOHHOU cepe:
AHanmM3upoBaTh U OLEHUBATH ITOCIEACTBUS JIS OKpY>Karomien cpeasl OBITOBOM u
MIPOM3BOJICTBEHHOMN JIESITEILHOCTH YENIOBEKA. - 8 chepe De30nacnocmu sHcusHeoesmeabHOCmU:
OKa3blBaTh IEPBYIO IOMOILIb IPU OTPABJIEHUSX, OKOTax W JAPYTrUX TpaBMaxX, CBSI3aHHBIX C
BEILIECTBAMH M JTAOOPATOPHBIM 000PYI0BAHUEM.

METaﬂpeHMETHbIMI/I pe3yJdabTaTaMu ABJIAIOTCA:



- YMEHHUE OIPEACNATh CPE/ICTBA, TEHEPUPOBATH UJICH, HEOOXOIUMBIE JJIS X peaTn3alliu; -
BJIAJICHHE YHUBEPCAIBHBIMH €CTECTBCHHO-HAYYHBIMU CHOCOOAMH JCSTEIBHOCTU: H3MEPEHHE,
HaOJI0ZICHUE, SKCIIEPUMEHT, Y4eOHOE HCCIIeOBaHUE;

- YMEHHE OMpEeNeNaTh LEeNH W 3aJadd JesTeNbHOCTH, BhIOMpAaTh CPEACTBA pealu3aluu
OEJIM U IPUMECHATH UX Ha MPAKTHUKE,

- HCIIOJIB30BAaTh PA3JIMIHBIC UCTOYHUKHU IJIA TTOJTYUCHUA XUMHYECKOUI HH(l)OpMaI_[I/II/I.

OcBocHHE TPOrpaMMbI BHEYPOUHOU JCSITEILHOCTA O0YYAIOIIUMUCS TIO3BOJUT ITOTYIHTh

CIICAYIOIINE PE3yIbTaThI:

B cghepe pazeumua nuunocmuvix ynugepcanbHulx yueOHbX 0eiUcmeuil 8 pamKax:

Koenumuenoco xomnonenma 6yoym cghopmuposanni:

- JKOJIOTUYECKOE CO3HAHME, NPU3HAHUWE BBICOKOW IIEHHOCTH JKM3HH BO BCEX €€
MPOSIBIICHUSX; IPABUJI TOBEJICHUS B UPE3BbIYAITHBIX CUTYAIIUSX;

- OCHOBBI  COIIMAJIbHO-KPUTUYECKOTO  MBIIUICHUS, OpUEHTAalUs B  OCOOCHHOCTSX
COLMAJIbHBIX OTHOIIEHUH U B3aUMOJICVCTBUM.

Heamenvrocmnoeo komnonenma 6y0ym cqpopmuposaHul:

- YMEHHME BECTU AMAJIOT HAa OCHOBE PABHOIIPABHBIX OTHOLIEHWI M B3aMMHOI'O YBa)KEHUS U
MIPUHSATUSA;

- YCTOWYMBBIA MO3HABATENbHBIM MHTEPEC M CTAHOBJIEHUE CMBICIOO0pa3yrolel (yHKINH
[I03HABaTEIbHOTO MOTHUBA;

- TOTOBHOCTH BBIOOpa PO HIIBHOTO 00pa3oBaHUsI.

LlenHoCmHO20 U SIMOYUOHANLHO20 KOMNOHEHMOo8 bydem chopmuposana:

- MOTPEOHOCTh B CAMOBBIPAKEHUH M CaMOpeaTn3alii, COIMaTIbHOM PU3HAHUY.

OO0yyaromuiics MOJIy4UT BO3MOXKHOCTb JIJIs1 (POPMUPOBAHUSL:

- TFOTOBHOCTH K CaMOOOpPa30BaHUIO U CaMOBOCIHMTAHUIO;

- BBIPAKEHHOW yCTONYMBON yueOHO-II03HABATEIbHON MOTHBAIMN U UHTEPECA K YUEHHUIO.

B cepepe pazeumusa pecynamugnvlx yHUBEPCAIbHBIX YUEOHBIX 0CUCMEUTL 00YyUAIOUWUTICA

Hayuumca:

- CaMOCTOATENIbHO aHAJM3UPOBAaTh YCIOBUS JIOCTHKEHHUS 1I€IM Ha OCHOBE YyueTa
BBIJICJICHHBIX YUYUTEJIEM OPUEHTHUPOB JICUCTBHUS B HOBOM yU4eOHOM MaTepuale;

- IeJIeNIOIaraHyIo, BKIIFOYAsi MIOCTAHOBKY HOBBIX L€JIEH, MpeoOpa3oBaHUE MPAKTUYECKON
3aJ]a4i B MMO3HABATENIbHYIO;

- IJIAHUPOBATH MYTH JOCTHXKCHUS TICITICH.

Tonyuums 603MOHCHOCMb HAYYUMBCA!

- MpU TUIAHUPOBAHWUU JOCTIDKEHUS 1IN CaMOCTOATENIbHO M aJIeKBAaTHO YYHUTHIBATh
YCJIOBHS M CPEJICTBA UX JOCTUKEHUS;

- CaMOCTOSITENIbHO CTaBUTh HOBBIE yUeOHbIE 1IeJIU U 33a4H.

B cehepe pazeumun noznasamenvHnvlx ynueepcanbHuIX yueOHbIX 0CliCmEUIl 00y4arouuiica

Hayuumcsa:

- MIPOBOJIUTH HAOIIOJICHUS U SKCIIEPUMEHT IT0JT PYKOBOJCTBOM YUHTEIIS;

- OCHOBaM peajn3alii IPOEKTHO-UCCIIEJ0BATEIBCKOM 1A TEIbHOCTH;

- OCYWIECTBIISITh PACHIMPEHHBIM TOUCK HH(GOpPMAIMA C HCIOJIB30BAaHHEM PECYPCOB
OMOIMOTEK U UHTEPHETA.

Tonyuum 603MOACHOCIb HAYYUMBCA:



- CaMOCTOSATENIbHO TPOBOJUTH HCCIICIOBAHWS Ha OCHOBE TIPUMEHEHHUS METOIOB
HAOJI0/IEHUS U SKCIIEPUMEHTA,

- CTaBUTH NMPOOJIEMY, apTyMEHTUPOBATH €€ aKTyaJbHOCTb;

- OpraHU30BaTh HMCCIIECIOBAHUE C IIEJIbI0 MPOBEPKH THIOTE3bI; - BBIJIBUTATh THUIOTE3BI O
CBSI3X M 3aKOHOMEPHOCTSIX MPOIIECCOB;

- JieN1aTh YMO3AKIIFOUEHUS U BBIBOJIbI HA OCHOBE apryMEHTAI[UH.

B cghepe pazeumun KoMMyHUKAmMuUGHbIX YHUBEPCANbHBIX YUEOHBIX OeUCMEUIl 00YyUaAloOWUIICA

Hayuumcs:

- aJ€KBATHO  HCIOJB30BATh  pPEUYEBBIE  CPEACTBA  JUISl  PEIICHHS  PA3JIMYHBIX
KOMMYHUKATUBHBIX 33/1a4; BJIAJETh YCTHON U MHUCbMEHHOW PEYbIO;

- aJIeKBATHO MCIIOJIb30BaTh PEYb JJIsl IUTAHUPOBAHUS U PETYJISILIUUA CBOEU JI€ATEIbHOCTH;

- OpPraHM30BBIBaTh W IUIAHUPOBAaTh y4eOHOE COTPYAHHUYECTBO C yUUTEIEeM U
CBEPCTHUKAMU;

- CTPOUTH MOHOJIOTUYECKOE KOHTEKCTHOE BBICKA3bIBAHHUE;

- MHTETPUPOBATHCA B IPYIIIY CBEPCTHUKOB U CTPOUTH IMPOIYKTUBHOE B3aMMOJIEUCTBHE CO
CBEPCTHUKAMM M B3pOCIBIMU. [101y4ums 603MOINCHOCHb HAYYUMBCAL:

- OKa3bIBaTh NOJJIEPKKY M COIACHUCTBHUE TEM, OT KOIO 3aBUCHUT JOCTH)KEHUE LEIU B
COBMECTHOM JESTEIbHOCTH;

- OpaTh Ha ce0s1 MHUIIMATUBY B OPTAaHU3AIMHA COBMECTHOTO JCHCTBHSI.

III ®op™mbI 1 BHABI y4eOHOH AeATEJIHLHOCTH

B mponecce 3aHATHI BCAYIIUMH MCTOAaMHU U MPUCMAaMH OpraHrU3ali ACATCIbHOCTU YYalllUXCA
SBIISIFOTCSL:

— METOJ CIIyXOBOT'O BOCIPUATHS U CIIOBECHOM nepeaun MHGOpMAIUK; IPUEMBbI:

pacckas, JeKIus, AMCKyccHs, 6ecea, BhICTYIICHUE;

— METOJl CTUMYJIMPOBaHUS U MOTUBALUHY;

IIPUEMBI: CO3/IaHHE CUTYALMH yCIIeXa, NOOIPEHNE, BHIIIOJIHEHNE TBOPUECKUX 3aJaHUH, CO3aHne
MPOOJIEMHOM CUTYyaIWH, IPOTHO3UPOBAHUE OyayIIeH NesSTeIbHOCTH, KOPPEKTHOE MPEAbSIBICHUE
TpeOOBaHUH, 3aMHTEPECOBAHHOCTh PE3yJIbTaTaMU PaOOTHI;

— MeToj nepeaayd MHGOpMaIMK ¢ TIOMOIIBIO PAKTHUECKON JesITeTbHOCTH;

MPUCMBIL: COCTABJICHUC IIJIaHAa, TC3UCOB BBICTYHHCHHfI, PCAAKTUPOBAHUEC, OUCHUBAHUC
BBICTYIIJICHUH, COCTABJICHHE CXEM U TaOJIuII;

— METOJ KOHTPOJIS;

MpPUEMbl: aHAIW3 BBICTYIUICHUH, HAONIOEHUS, CaMOOIICHKA, OIEHKa TPYIIbI, TECTHI,
BBICTYIIVICHUS Ha 3aHATUAX, 3alIUTa ITPOCKTA.

@opMbI OPraHu3aNnu 00yYeHus:
— TIpynmoBble; —
WH/IUBUYAJTbHBIC;

— (poHTANBHBIE.

IV ®opMbI KOHTPOJIA Pe3yJabTATOB 0CBOEHHA NPOorpaMmbl Oopmel

KOHTPOJISL:



* TEKyIMH KOHTpOJb (OI[EHKAa aKTUBHOCTH NpPHU OOCYXXICHHM MPOOJIEMHBIX BOIPOCOB,
PE3yJIbTaTOB BBIIIOJIHEHUS JOMAIIHUX 3aJaHUN);

*  TEMaTUYECKHUM KOHTPOJb (OLEHKA PE3yIbTATOB TEMATHUECKOTO TECTUPOBAHMUS);

*  WTOTOBBIM KOHTPOJIb (OLICHKA Pe3yJIbTaTOB BBINOIHEHUS pa3inuHbIX BapuanToB KMMoB)

V Coaepxkanns kypca BHeypouHoii AessteqibHocTH BEIHIECTBA (3 yaca)
Hemuoro u3 ucropun xumun. XuMusi BUepa, CEToJIHs, 3aBTpa.
BemectBo, (hu3nveckne CBONCTBA BEIIECTB.
OTnuune YuCThIX BemecTB oT cMeceld. CriocoOn! paznenenus cmeceid. IlpakTudeckas
padora Ne 1 «CriocoObl pa3feneHus: cMecein.

XUMHUYECKUE PEAKIIUU (4 uaca)

[Tpusnaku xumuueckux peaknuif. Kiaccuukanys XUMUYECKHX peakluil MO pa3iMyHbIM
MpU3HaKaM. OJEKTPOJIUTUYECKAss JUCCOLMALUS. OJIEKTPOJUTBI M HE3JIEKTPOIMUTHI. Peaknuu
HOHHOTO  oOMeHa.  OKHCIMTETbHO-BOCCTAHOBUTENbHbIE  peakiuu.  OKUCIUTeNd U
BOCCTAHOBHUTEIIH.

JlaGopatopuasi padora Ne 1 «Peakius 3aMelleHHs MEIU KEJIE30M B PACTBOPE MEIHOTO
KyIopoca, BOAOPO/Ja LIMHKOM B PACTBOPE COJITHOM KUCIIOTBD».

JlaGopaTtopnas paGora Ne 2 «Peakuus oOMeHa MexIy KapOOHATOM KajbIMsg M COJSTHOM
KHUCJIOTOM, XJIOPUIOM Oapusi U CEPHOU KHUCIIOTOMY, «Peakius pa3ioxeHus: THAPOKCHIA METH

(ID».

METAJUIBI (9 yacoB)

XapakTeprucTUKa METAJIOB TJIABHBIX MOJATPYIII U UX COCUHEHUN

OOm1ast XxapakTepuCcTUKa METAIJIOB IaBHbIX noarpynn I-II1 rpynm B ¢Bs3M ¢ MX MOJIOKEHUEM B
NEPUOJIMYECKOM cucTeMe XMMHUYecKUX snemMeHToB J[.J. MeHneneeBa 1 0COOEHHOCTH CTPOEHUS
UX aTOMOB.

XapakTepHble XMMUYECKUE CBOMCTBA IIPOCTHIX BEIIECTB U COCAMHEHUN METAJUIOB - LICIIOYHBIX,
LIEJI0YHO3EMENBHBIX.

XapaKkTepUCTHUKa IEPEXOAHBIX JIEMEHTOB — MEJIH, JKEJI€3a, AJIFOMUHHUS 110 UX MOJI0KEHUIO B
MEePUOIUYECKON cucTeMe XxuMudeckux anemeHToB J[.M. MenjeneeBa 1 0COOEHHOCTSIM CTPOEHUS
UX aTOMOB.

Meramuisl B npupone: pyabl YEPHBIX, LBETHBIX, JPArOLEHHBIX METAUIOB. XapakKTEpHbIC
MeTaJuInYecKne, GU3NUecKnue U XMMUYECKHEe CBOMCTBA, BHYTPEHHEE CTPOCHUE METAIIOB.
[loHsiTHE aKTUBHBIX U TACCUBHBIX METAJLIOB. [10b3a ¥ Bpel METauIOB JUIs 4EIIOBEKA.
DNEeKTPOXUMHYECKUI PsIi HapsDKEeHUM MeTtainoB. Koppo3ns MeramioB. MexaHu3M KOppoO3uu
MetauioB. Knaccudukamus xopposun MetamwioB. CrnocoObl  3allUTBl  OT  KOPPO3HH.
AHTHUKOppO3UitHbIE TOKPBITHS. CIIaBbI.

Peakumu OBP ¢ yuyactuem meramioB u ux coeauHeHuid. llemouku mpeBpamienuii (mo obpasity
oro).

IIpakTnyeckas padora Ne 2 «KauecTBeHHBIE PEAKIIMM HA HOHBI METAIIIIOB)»

HEMETAJLJIBI (13 yacoB)

Hewmerannsl B npupoae. Mcnonb30BaHne NPUPOIHBIX PECYPCOB.

Crpoenne aromoB HemeTauioB. CTpoeHUST MOJEKyd HeMeTauioB. Du3nyeckue CBOMCTBA
HeMeTauioB. COCTaB M CBOMCTBA MPOCTHIX BEIIECTB — HEMETAJIOB.



Psin anexTpooTpuaTeIbHOCTH HEMETAIUIOB. XMMUYECKHE CBOMCTBA HEMETAJUIOB.

IIpakTHueckas IIKaja 3JIEKTPOOTPULATENIBHOCTH aToMoB. Hemertamnel — OKUCIHTENN U
BOCCTAaHOBUTENH. B3auMoeiCTBHIE C TPOCTBIMU U CIIOKHBIMU BEIIECTBAM.

OOmiasi xapakTepucTHKa HeMmeTauioB riaBHbIX noarpynn I[V-VII rpynn B cB3m ¢ ux
MIOJIOKEHUEM B IIEPUOJAMYECKONM cHucTeMe XuMuudeckux osnemeHtoB .M. Menneneesa u
0COOEHHOCTSIMH CTPOCHHUS UX aTOMOB.

XapakTepHble XUMUUYECKHE CBOMCTBA IIPOCTHIX BEIIECTB U COCAUHEHUN HEMETAJUIOB - TAJIOT€HOB,
KHCIIOpOJia, cepbl, a3ora, (ocdopa, yriaepoaa, kpemHus. PernieHue 3agaHuil Ha cOCTaBlieHHE
YPAaBHEHUN XUMHUYECKUX PEAKIUH.

IMpakTnueckas padora Ne 3 «OkciepuMEHTANIbHBIC 33J]Ja4 110 PACIIO3HABAHUIO U MOJTYUYCHHIO
BEILIECTB)

XUMUSA U 3TJOPOBBE (2 yaca)

CocraB u cpeJcTBa COBPEMEHHBIX M CTAPUHHBIX CPEJICTB TUTMEHBI, POJIb XUMUYECKUX 3HAHUN B
TPaMOTHOM BBIOOPE ITHX CPEACTB; MOJIE3HBIC COBETHI MO YXOY 3a MOJOCTHIO PTa.

OCHOBHBIE COCTaBJISIFOIITHE 3/TOPOBOTO 00pa3a xu3HH. [IpaBuiia moaepxanus 310poBOro odpasa
KU3HU. PO XUMHUUYECKUX 3HAHUH TIPU aHAJIU3€ B3aUMO/JICUCTBUS OpraHu3Ma ¢ BHEIIHER Cpeoi.

XUMMUA U IKOJIOT'UA (4 yacos)

OcHOBHBIE BU/IbI 3arps3HEHUH aTMOC(Epbl U UX UCTOYHHUKH.

Bonma. Boga B macirra6ax miaHeTsl. O4uCTKA TUTHEBON BOJBI.

ITapHukoBsIit 3 dexT, rmodanbHOE NOTEMICHUE KIMMATa U UX BO3MOKHBIE TIOCIIECTBHUS.
O30HOBBIH CIIOM U ero 3Ha4eHue A7 )KU3HU Ha 3emiie. 3aimra aTMoc(epsl OT 3arpsi3HEHUs.
Hedtp u HegrenponykTel. HeTh kak TommBo. 3arpsa3HeHHs] MUPOBBIX BOJI0EMOB. JInuHas
OTBETCTBEHHOCTH Ka)KJIOTO YeJIOBEKa 3a O€30MacCHYI0 OKPYIKAIOIIYIO Cpeay.

VI Temaruyeckoe miaHupoOBaHue

Hcnouab3oBanue
000py/10BaHMS LIEHTPA
Ne KojiBo| ecTeCTBeHHOHAYYHO H

Tema 3ansaTus .
n/n 4acoB TeXHOJIOTHYeCKOMH
HAINIPABJIECHHOCTEH

«Touka pocra»

1. BemecTBa 3

1. | HemHoro u3 uctopuu xumuu. XuMus Buepa, JIeMOHCTpAIMOHHOE
CETOJIHS, 3aBTPA. obopymoBaHue

2. | BemecTBo, puznueckue CBOMCTBA BEIIECTB.
Orinunre YHUCTBIX BemectB oT cmeceid. CrocoOsl
pa3aesieHusl CMECEH.

3. | lIpakTHYeckas padora Ne 1 Ludposas nadopartopus 1o

«Croco0bl pazfesieHus: cMecein». Xumuu (0a30BbiH ypOBEHb),
KOMIUIEKT MOCY bl U

00opytoBaHUS ISt
YYCHUICCKUX OIBITOB
(pusuka, xumusl,
OMOJIOTHS ), KOMILIEKT
XUMHYCCKUX PCAKTUBOB




I1. XHUMHYeCKHE PeaKIuu

4. | [lpuznaku xumuyeckux peakiuil. Knaccudukarus
XUMHUYECKUX PEAKIIUH M0 Pa3IMUHbIM IPU3HAKAM.
DJEeKTpOoNUTHYECKAs] AUCCOLHALIHSL.

5. | DIEKTpOIUTHI U HEJIEKTPOJIUTHI. Peakiiuu HOHHOTO JemoHCTpanuoHHOe
obMeHa. OKUCIUTETHHO-BOCCTAHOBUTEIILHBIC obopynoBamme
peakiuu. OKUCIUTENN U BOCCTAHOBUTEIH.

6. | JIabopatopHas padora Ne 1 «Peakius 3aMemeHus Hudposas nadopatopus mo
MeIU JKEIe30M B pacTBOpE METHOTO KyIopoca, Xumuu (0a30BbIH YPOBEHB),
BOJIOPOJIA IIMHKOM B PACTBOPE COJISTHOH KHCIOTBI». KOMIIICKT HOCYABI 1

000pyIoBaHUS JJIS
YYEHUYECKUX OIBITOB
(puzuka, xumus,
OMOJIOTHS ), KOMILJIEKT
XUMHYCCKHUX PCAKTUBOB

7. | JlabopaTtopnasi pa6ora Ne 2 «Peakmuss oOmeHa Iudposas nadopaTopus 1o
MEXTy KapOOHATOM KaJIbIIUS M COJITHOW KHCJIOTOM, Xumun (6a30BbIi YPOBEHD),
XJIOPHIOM Oaphsi M CEpHOH KHCIOTOM», «Peakrms KOMIIICKT HOCYZBI 1
paznoxxenus ruapokcuaa meau (11)». 000pyoBaHM s

YYCHHUYECKHUX OIBITOB
(pu3uka, xumus,
OMOJIOTHS ), KOMILIEKT
XUMHYCCKUX PCAKTUBOB
III. Merajabl.

8. | XapakTrepucTuka METAJIJIOB TJIABHBIX MOJAIPYIII U UX
COETMHEHUH.

9. | Obmias xapakTeprcTUKa METaJIOB TTIaBHBIX
noarpynmn I-III rpymi B ¢BsA34 ¢ UX MOJO0KEHUEM B
MEPUOIUYECKON CUCTEME XUMUYECKUX HIIEMEHTOB
J.W. MenzeneeBa 1 0COOEHHOCTH CTPOEHUS UX
aTOMOB.

10. | XapakTepHble XUMUYECKHE CBOMCTBA MPOCTHIX JleMOHCTpanMOHHOE
BCIIECTB U COCIAUHSHUN METAJIJIOB - IICIIOYHBIX, obopyoBanue
I1eJI0YHO3EMENbHBIX

11. | XapakrepucTuka nepexoaHbIX 3JIEMEHTOB — ME/IH,

JKeJie3a, aTlFOMUHUS 110 UX MOJI0KEHUIO B
MEPUOANYECKON cHCTeMe XUMHUYECKUX SJIEMEHTOB
J.M. MenneneeBa 1 0COOEHHOCTSIM CTPOCHHS UX
aTOMOB.

12. | Meramisl B HpUpOAE: PyIAbl YEPHBIX, LBETHBIX,
JIparoeHHbIX METaJIOB. XapaktepHble
METaJUIMuecKne, (U3MYECKUEe U  XUMHUYECKHE
CBOMCTBAa, BHYTPEHHEE CTPOECHUE METAJLJIOB.

13. | [loHATHE aKTUBHBIX U MACCUBHBIX MeTaiIOB. [lonb3a
U BpeJl METAJIJIOB JUIsl YEIOBEKa.

14. | DIEKTPOXUMUYECKUN Pl HAPSDKEHUH METAIITIOB. KoMIuteKT KoJUIeKuii u3

Koppo3zus meramios. Mexanusm Koppo3uu
MetaiioB. Kiaccugukanus KoOppo3uu METaIOB.
Crioco0sI 3alUThl OT KOPPO3UU. AHTHKOPPO3UIMHEIE
NOKphITHSI. CIUTaBHI.

CIIMCKa




15. | Peakuum OBP ¢ yuyactuem MeTalioB M HX JleMOHCTpaIMOHHOE
coenunenni. llemouku mpeBpamennii (Mo oopasiry oGopynoBaHue
OID).

16. | IIpakTu4yeckas padora Ne 2 «KadecTBeHHBIE Hudposas naboparopus 1o
peaKIuu Ha HOHBI METAJIJIOB) XuMUH (6a30BBIH YPOBEHB),

KOMIUIEKT MTOCYIbI U
o0opyaoBaHus IS
YUYEHHUYECKHUX OIBbITOB
(pu3uka, xumus,
OMOJIOTHS ), KOMILJIEKT
XUMHUUYCCKHX PCAKTHBOB
IV. Hemertayibl 13

17. | Hemeramnsl B npupoje. Mcnonb3zoBaHue NpUPOIHBIX
pPECYPCOB.

18. | CtpoeHne aTOMOB HEMETAJLIOB.

19. | CtpoeHusi MOJIEKYJI HEMETAJLJIOB.

20. | dusnyeckre CBOWCTBA HEMETAJLJIOB.

21. | CocraB u CBOICTBa MIPOCTBIX

BELIECTB — HEMETAJLIOB.
22. | Paa aneKTpooTpULIaTEIbHOCTH HEMETAILIOB.
23. | XuMU4€ecKHe CBONCTBA HEMETAJLIOB. Ludposas abGoparopwst 110
xuMuH (6a30BbIi YPOBEHB),
KOMIUIEKT ITOCY/bl U
o0opyaoBaHuUs IS
YUYEHUYECKUX OIBITOB
(pusuka, xumus,
OMOJIOTHSI ), KOMIUIEKT
XUMUYCCKUX PCAKTUBOB
24. | IIpakTHueckas 1IKasa
AIEKTPOOTPHULIATEIBHOCTH aTOMOB.
25. | HemeTanibl — OKHUCIUTENN U BOCCTAHOBUTEIIN.
B3aumopeiicTBue ¢ MPOCTHIMU U CIOXKHBIMU
BELIECTBAM.

26. | O0mass xapakTepUCTHKA HEMETAIOB  TJIABHBIX
noarpynn IV-VII rpynn B ¢BA3U ¢ UX MOJ0KEHUEM
B NEPUOJINYECKOM CUCTEME XMMHUYECKHX 3JIEMEHTOB
J.1. MenneneeBa U OCOOCHHOCTSIMH CTPOCHHUS HMX
aTOMOB.

27. | XapakTepHble XUMHUYECKHE CBOWCTBA MPOCTHIX
BELIECTB M COEAMHEHMHM HEMETAJUIOB - TaJlOr€HOB,

KHACIIOpo/a, cepel, a3ora, ¢ocdopa, yrieposaa,
KpEMHUSL.

28. | Pemenne 3agaHuii Ha COCTaBIICHUE YpaBHEHUI
XUMHYECKHUX PEAKIUH.

29. | lIpakTHyeckas padora Ne 3 « DKCIIEpUMEHTAIILHBIC Ludposas nadopartopus 1o

3aa4U 10 PaCIIO3HABAHUIO U MTOJIYYCHUIO BCIICCTB»

XuMUH (0a30BBIH YPOBEHB),
KOMIUJIEKT MOCY/IbI
000py1oBaHUS JIJIs
YYEHHUYECKHUX OIBITOB
(puzuka, xumus,
OHMOJIOTHSI ), KOMILIEKT
XUMHUYCCKUX PCAKTUBOB
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V. XumMus # 310pOBbeE 2

30.

CocTaB M CpeacTBa COBPEMEHHBIX U CTAPUHHBIX
CPEICTB TUIMEHBI, POJb XHMHYECKUX 3HAHUU B
IpaMOTHOM BBIOOpE 3TUX CPEJCTB; MMOJIE3HBIE COBETHI
10 YXOJ1y 32 IIOJIOCTBIO PTa.

31.

OCHOBHBIE COCTaBIIAIONINE 3J0POBOTO 00pasa KU3HHU.
[IpaBuna moaaepskanus 310pOBOTO 00pasa KU3HHU.
Posnb xuMHYeCKUX 3HAHWN MPU aHATU3E
B3aMMOJICUCTBUS OpraHru3Ma ¢ BHEIIHEN Cpeoi.

VI. XuMus 1 YK0J0rus 4

32.

OcHoBHbIE BUIBI 3aTPA3HEHUN aTMOC(Epbl U UX
HMCTOYHHKH.

33.

Bona. Boga B macmrrabax mianersl. OducTka
IUTHLEBOU BOJBI.

34.

[TapuukoBelli  3ddekr, ra00aTpHOe MOTEIUICHHUE
KIIUMaTa | WX BO3MOXHBIC TIoceacTBrsL. O30HOBBIN
CJIOM M €ro 3HaueHWe UIA JKU3HU Ha 3emiie. 3amura
aTMoc(hepsl OT 3arpsi3HEHUSL.

35.

Hed1s 1 HedrenpoaykTel. HedTh Kak TOMIHBO. Kowmruiexr kosuiekuui us
3arps3HEHUS MUPOBBIX BOJOEMOB. CIINCKa
JIuuHasi OTBETCTBEHHOCTh KaXKJOIO 4YEJIOBEKa 3a
0€30IacCHYI0 OKPYIKAIOIIYIO CPEJy.

10.

VII IlepeyeHb pekOMeHIyeMbIX HCTOYHUKOB
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BHHOBAT M YTO JIeNaThy: yueOHoe mocodue. M., MHOITY, 1997.

baiikoa B.M. Xumus nocne ypokos. B nomomips mkose. — M.: Ilpocsemenue, 2011.
beikanoBa T.A., beikanoB A.C. 3agaun 1o XMMHH C 3KOJOTMYECKHM COAEPKAHUEM. —
Boposnex, 1997.

Tonpadensn M.I'. Baekiiacchast pabora mo xumun. — M.: [IpocBemenue, 2012.

I'meboa B.JI. Opranumzaius W NOpPOBEIEHUE HSKOJIOTMYECKOTO TMPAKTHKymMa CO
IKOJIbHUKaMK: MeToaudeckue pexkomenmanuu/B.J[. ['me6oma, H.B.[lozgusikoBa. —
Vineguosck: YUIIKITPO, 2007

I'peuymamnkoBa T.}HO. [Iporpamma BHeypouHoii nestensHOCTH «buocdepa. Dxomorus.
3nopoBbe». [Tekct]: meroamueckue pexkomenmanuu /T.}HO. I'peuymnukoBa, E.B.
Cnupuna. — YaesHosck: @I'BOY BO «Yal'TlV um. U. H. Yassanosa», 2017.
I'peuymnuxoBa T.FO. [Iporpamma BHEYpOUHOU AEATEIBHOCTH «DKOJIOT0-KpaeBEIYECKUE
kBecTh». [Tekct]: meroandeckue pekomengauuu /T.FO. I'peuymnukosa, E.B. Cniupuna.
— Viabsinosck: PI'BOY BO «Yal'llY um. W. H. Viabsaosay, 2017.

Cmupuna E.B. Ilpaktukym mo gucruruinHe «lIpukiagHas ruapoOHooTus»: ydeOHoe
rmocobue. YupsgaoBck: YI'CXA um. I[L.A. Cronsmuna, 2012.

Crnupuna E.B. IIporpamma BHEYpOUHOU JEATENIBHOCTH «YeEI0BEK Cpeau THOIE.

[Tekct] : MeToaMuecKkre pekoMeHaanuu ais yuurtenei ouonoruu / E.B. Crmpuna, T.1O.
I'peuymnukoBa. — Yiaesnosck: Llentp OCU, 2015.

@aneesa [.A. Xumust u skonorusi: Marepuasl Uil TpoBeIeHUS yueOHOW U BHEYPOUHOI
paboOTHI IO PKOJIOTUYECKOMY BocTuTaHuio. — Bonrorpan: Yuurens, 2005
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