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|. IMosicHuTeabHAas 3aNMMCKA

[Iporpamma «Haykona®» neTaau3upyeTr coJliepKaHue Kypca BHEYPOUHOW JAESTENbHOCTH,
JaeT Mo ApoOHOe pacipeaesieHHe YacoB U MOCIEA0BaTEIbHOCTh U3YUEHHS TEM U Pa3JIeNIOB.

JlanHasi mporpamMma MpeAHa3HadyeHa Uil yJanmxcs 9 kiacca, MO3BOJSET PACHIMPHUTh U
yrAyOUTh y y4aluXcsl MPaKTHYECKOe NMPUMEHEHUE TOJIYYCHHBIX TEOPETUYCCKUX 3HAHUU IO
XUMHUH.

ABTOpckasi mporpamma paccuuTaHa Ha 35 ydeOHbix uaca (1 wac B Hexmeno),
OpUEHTHUPOBaHA Ha YIIyOJleHWEe W pacHIMpeHHE 3HAHWM, Ha Pa3BUTHE JIIOOO3HATEIBHOCTH H
MHTEpeca K XUMUH, HAa COBEPIICHCTBOBAHNE YMEHHH yJaIIuXcs 00pamaThCst ¢ BEIECTBAMHU.

JlaHHBII  KypC  BHEYPOUHOW  JEATEIbHOCTH IMPEAYCMAaTPUBAET  SKOJOTMYECKYIO
HAIpPaBJICHHOCTh XMMHYECKOTO 00pa30BaHUs, NPEAYCMATPHBACT O3HAKOMIICHHE YUYAIIMXCS C
XUMUYECKUMH aCMEeKTaMH COBPEMEHHOM HKOJOTHU W JKOJOTHUYECKHX MpoldiieM (riobambHOE
MOTCIVICHUEC KJIIMMAara, O30HOBBLIC ABIPLI, KUCJIIOTHBIC JOXAW, 3arpA3HCHUC 01<py>1<a}01116171 Cp€anbl,
UCTOIIEHUE MPUPOHBIX PECYPCOB).

IleHHOCTH TpOTpaMMBI 3aKIIOYAETCS B TOM, YTO ydYamluecss € TOMOIIBI0 Keic —
TEXHOJIOTUH MOJTy4aT BO3MOXHOCTh IIOCMOTPETh HA pa3iMuHbIe MPOOIEMBI C MO3UIUU YUYEHBIX,
OILIYTHTbH BECh CIIEKTP TPEOOBaHMU K HAYYHOMY HCCIIEIOBAHHUIO.

AKTyalbHOCTh TPOTPaMMBI B TOM, YTO OHA CO3/IaeT YCIOBHUS JUIsl COIMAJIBHOTO,
KyJIBTYpHOTO ¥ TPO(PECCHOHATBHOTO CaMOOTPENEICHUs, TBOPYECKOH CaMopean3aiuu
JUYHOCTH peOGEHKa, (GOpPMUPOBAHUSA XUMHUYECKOW TPaMOTHOCTH. 3HAHUS M YMEHHS,
HEOOXOJMMBIC [UISI OpraHW3alid HCCIIEAOBATENLCKON JIEATENFHOCTH, B OyAyIIeM CTaHyT
OCHOBOHW ISl OpraHW3alMyd HAyYHO-HCCIIEOBATEILCKON NIEATETPHOCTH B BYy3aX, KOJIICIDKAX,
TEXHUKYMax U T.H.

Bce wuHHOBalNMOHHBIE TENAaroruuyeckue TEXHOJIOTMM M3HAYaJdbHO CTPOSITCS Ha
KOMIIETEHTHOCTHOM TIOJXOJ€ M HaleleHbl B pe3ynbraTe oOydeHus Ha Oyaymiyio
npodeccHoHabHYIO JIeATeNbHOCTh. JlaHHOE yTBEpXKIEHHE U ONpEeNeNseT aKTyaJbHOCTb
npuMeHenust «Kelic — MeTroma» B mpakTuke oOpazoBaHus. Kelic — TEXHOJIOTHU TMPECTABIISIOT
co0oii rpynmny o6pa3oBaTeIbHBIX TEXHOJIOTHH, METOJIOB U MPUEMOB 00y4€HHUs, OCHOBAHHBIX Ha
pElIeHUH KOHKPETHBIX MpoOJeM, 3a1ad, MO3BOJSIOT B3aUMOIEHCTBOBATh BCEM OOYyJaroIIMMCS,
BKJIIOYas MIpernogaBaTelis.

[Ipu pa3paboTke MporpaMMbl aKIEHT Jeialicsi Ha BOMPOCHI, KOTOpble B 0a30BOM Kypce
XMMHHM OCHOBHOM IIKOJIBI PAacCMAaTPHUBAIOTCS HEAOCTATOYHO IMOJIHO WJIM HE pacCMaTpUBAIOTCS
cOBceM. 3a/laud M yIpaxHEHUs] MOJ00paHbl TaK, YTO 3aHATHUS [0 X OCMBICICHUIO U PELICHUIO
MPOXOJIAT MO0 MapauiebHO C U3y4aeMbIM Ha YpOKax MaTepuaioM, MO0 Kak MOBTOPEHUE ykKe
MOJIy4YE€HHBIX 3HAaHUH.

[IpakTndeckas 3HaYMMOCTb MPOrPaMMBI 3aKJIIOYAETCSl B TOM, YTO C IOMOIIBIO Kec-
TEXHOJIOTUU YIAaeTCsd aKTMBU3UPOBATH Pa3UYHbIC (PAKTOPBI: TEOPETUUYECKHE 3HAHUS M0 TOMY
WIM HUHOMY KYypCy, HPaKTHYECKUH OMBIT 00ydaeMbIX, UX CHOCOOHOCTh BBICKA3bIBATh CBOU
MBICIIM, WJEW, TMPEIJIOKEHUS, yMEHUE BBICHYIIATh AalbTEPHATUBHYIO TOYKY 3pEHHUS, U
apryMEeHTHPOBAHO BHICKA3aTh CBOIO.

C nomompio 3TOro Merona oOydarliue mOoJydyaT BO3MOXHOCTh MPOSIBUTH U
YCOBEPIICHCTBOBATh AHAIMTUYECKHE M OIECHOYHBbIE HABBIKM, HAYYUTHCA paboOTaTh B KOMaHJE,
MIPUMEHSATH Ha MIPAKTHUKE TEOPETUUECKUIN MaTepHUall.

HoBusna naHHOM mporpaMMbl 3aKIIFOUaeTCsl B BO3MOXXHOCTH HW3YUEHHUS YYalTUMUCS
HOBBIX TE€M, HE paccMaTpPUBAEMBIX MPOrpaMMON TpeAMeTa, ¢ TOMOIIbI0 MPOOIEMHO-
CUTYaTUBHOTO OOYyY€HHUS C MHCIOJb30BaHWEM KeHcOB. OTO TO3BOJISIET CTPOUTH OOydeHHUe
ydammxcs 9 KJIaccoB € y4eTOM MAaKCHUMANbHOTO TMPHOMMKEHUS TMpeaAMeTa XUMHH K
MIPAKTUYECKON CTOPOHE KHU3HH.

Heab Kypca: pacmupeHue u yriyojaeHne 3HaHu| 10 IPeaMeETy, CO3JaHie BOCTIUTHIBAIOIICH
cpelbl, 00ecTeuynBaroIIeii aKTUBU3AINIO UHTEIIEKTYaAIbHBIX HHTEPECOB yUYalluXxcsl B CBOOOHOE
BpeMsl, pa3BUTHE 370POBOIl, TBOPUECKU PACTYIIEH JIMYHOCTH, MOJTOTOBIEHHON K



KHUBHCACATCIbHOCTH B HOBBIX YCIIOBHUIX, CIIOCOOHOM Ha CONUAJIbHO 3HAYMMYIO IMPAKTUYCCKYHO
ACATCIIBHOCTD, pCajin3alluio I[OGpOBOHB‘ICCKI/IX HMHUIWMATHUB.

3agaum kypca:
1. ®opmupoBaHue MO3UTUBHOM CAMOOIICHKH, CAMOYBAKCHHUSI.
2. ®opMupoBaHUE KOMMYHHKATUBHON KOMIIETEHTHOCTH B COTPYIHUYECTBE:
— YMEHHE BECTU AMAJIOT, KOOPAUHUPOBATH CBOM JEHCTBUS C AEUCTBUSIMU NTAPTHEPOB 110
COBMECTHOM ICATCILHOCTH;
— c1ocoOHOCTH T0OPOKENTATETHHO M YYTKO OTHOCHUTBCS K JIFO/ISIM, CONIEPEKHUBATH;
— (opMHUPOBAHKE COIMATILHO a/IEKBATHBIX CIIOCOOOB MTOBEICHMUSL.
3. ®opmupoBaHue CIOCOOHOCTH K OPraHU3aLUH JIEATEIHHOCTH U YIIPABJICHUIO €10:
— BOCIIUTAHUE LIEJIEYCTPEMIIEHHOCTH U HACTOMYMBOCTH;
— (popMupoBaHUE HABBIKOB OpraHU3aIMN pabOYero MpoCTPaHCTBA U PallMOHAIBHOTO
UCI0JIb30BaHUsl pabovero BpeMeHHU;
— (opmMupoBaHuE YMEHUS CAMOCTOSITENIbHO M COBMECTHO IUIAHUPOBATh JAEATEIBHOCTh U
COTPYIHHYECTBO; — (POpMHpPOBAHUE YMEHHSI CAMOCTOSITEIbHO M COBMECTHO MPUHUMATh
pelIeHuUs.
4. ®opMUpOBAHNUE YMEHUS PELIaTh TBOPUYECKHUE 3a/1aUH.
5. ®opmupoBaHue yMmeHus padbotarh ¢ nHpopMalueit (coop, cucreMarusanus, XxpaHeHHe,
WCIIOJIb30BaHNUE).

Il. [Inanupyemble pe3yJibTaThl OCBOEHUS COAEPKAHUS Kypca

JInyHoCTHBIMHU pe3yJbTaTaMu SABJIAIOTCA:
- 8 YEHHOCMHO-OPUEHMAYUOHHOUL chepe. TYBCTBO TOPIOCTH 32 POCCHICKYIO HAyKY, OTHOIIICHUE
K TPyAY, IEJIeyCTPEMIICHHOCTh, CAMOKOHTPOJIb i CAMOOIICHKA;
- 68 mpy0ooesoli cghepe. TOTOBHOCTh K OCOZHAHHOMY BBIOOPY JaJIbHEHIIIEH 00pa3oBaTeIbHOM
TPAaCKTOPHUU;
- 8 NO3HABAMENbHOU C@epe. MOTHBALIUSL YUCHHUsS, YMEHHE YIPABISATH CBOCH MMO3HABATEIHHOMN
JESTEITbHOCTH.

IIpenmMeTHBLIMH pe3yJIbTATAMH OCBOCHHUS ITPOIPAMMBI SIBJISTFOTCS:
- 8 NO3HABAMENLHOU Chepe:
OTIMCHIBATH JICMOHCTPAIMOHHBIC K CAMOCTOSITEIIHO MTPOBEICHHBIC XUMHUYCCKUE IKCIICPUMEHTHI;
KJIACCHU(HUITUPOBATH N3yUYECHHBIC OOBEKTHI U SIBJIICHHUS;
JaBaTh ONPEICIICHUS N3YICHHBIX TTOHATHIA,
OIKCBIBATH M PA3JINYaTh U3yUCHHBIC BEUICCTBA, IPUMCHSIEMbIC B TIOBCEIHEBHOM KHU3HH,
CTPYKTYpUPOBATh U3yYCHHBII MaTepHal U XUMUYECKYIO HH(POPMAIIHIO, TOJYYCHHYIO U3 APYrHX
HCTOYHHKOB;
JIeTIaTh BBIBOJIBI M YMO3AKIIOUCHHUS U3 HAOJIFOICHHIA,
0e30IMmacHO 00paIaThCsl BEISCTBAMHU.
- 6 mpy0oeoll chepe:
IUTAHUPOBATh M OCYIIECTBISATh CAMOCTOSTENIbHYI0 pabOTy MO TOBTOPSHHIO M OCBOCHUIO
TEOPETHUYECKON YaCTH,
TUTAHUPOBATh U IPOBOIUTh XUMUYCCKHUI DKCTIEPUMEHT; HCII0JIb30BaTh BEIIECTBA B COOTBETCTBUU
C MX MPEIHA3HAYCHUEM U CBOWCTBAMH.
- 8 YEHHOCMHO - OPUEHMAYUOHHOU chepe:
AHanmu3upoBaTh W OLCHUBATh IMOCICACTBUS JUISI OKPYKalomied cpeapl OBITOBOW U
MIPOU3BOJICTBEHHOM JIEATEILHOCTH YEIIOBEKA.
- 8 cihepe bezonacHocmu HCU3HeOesTMeIbHOCU.
OKa3bIBaTh MEPBYIO MOMOIIL MIPH OTPABIICHHUIX, 0KOTaX M JPYrUX TpaBMaX, CBSI3aHHBIX C
BEIIIECTBaMU | J1a0OpaTOPHBIM 000PYIOBAHUEM.



MeTtanpeaMeTHbIMHU Pe3yJIbTATAMM SIBIISIOTCS:
— YMEHUE OIpPEeAEIATh CPEACTBA, FEHEPUPOBATh UEH, HEOOXOJUMBbIE ISl UX PeaInu3alliy;
- BJIaACHHUC YHUBCPCAJIbHBIMHU CCTCCTBCHHO-HAYYHBIMU cnocobaMu ACATCIIbBHOCTU: U3MCPCHUC,
HaOII0/ICHUE, SKCIIEPUMEHT, YIeOHOE HCCIICIOBAHUE;
- YMCHHUC ONpCACIIATh LECIM WU 3aJa4yu ACATCIIbHOCTH, BBI6I/IpaTL cpeacTBa pcajinu3anu LCIU U
MPUMCHATH UX Ha INPAKTUKE,
- UCII0JIb30BATh PA3JIMYHBIC UCTOYHUKHU JJIA IMOJTYUCHUA XUMHAYECKOU I/IH(l)OpMaIII/II/I.
OcBoeHue nmporpaMMbl BHEYPOUHOH JEATENIBHOCTH 00YYarOMMUCS TO3BOJIUT MOJIYYUTh
CIIETYIOLIHE PE3YIbTATHI:

B cgpepe pazeumus nuunocmubix yHugepcanbHulx yueOHbIX 0eliCmeuil 6 pamKax:
Koenumuenozo kxomnonenma 6yoym cghopmupoganvi:

- DKOJIOTMYECKOE CO3HAHWE, NMPU3HAHUE BBICOKOM LEHHOCTH >KU3HH BO BCEX €€ MPOSBICHUSIX;
MIPaBUJI IOBEJACHUS B UYPE3BBIYAMHBIX CUTYAIUAX;

- OCHOBBI COLMATIbHO-KPUTHUECKOTO MBIIIIEHHSI, OPUEHTALlUs B OCOOCHHOCTSIX COLUAIbHBIX
OTHOIIIEHUW U B3aUMOJACHCTBUM.

Hesamenvnocmuozo komnonenma 6yoym cpopmuposanvl:

- YMEHHE BECTHU JIMaJIOr Ha OCHOBE PaBHOIIPaBHBIX OTHOLIEHUM M B3aUMHOTO YBa)KE€HUS U
TIPUHSTHS;

- YCTONYMBBIN IMO3HABATEIbHBI MHTEPEC W CTAHOBJIEHUE CMBICIO00pa3yrome (yHKIUH
M03HABATEIHbHOIO MOTHBA;

- TOTOBHOCTbH BBIOOpA MPOPHUILHOTO 00pa30BaHUS.

LlennocmHo2o u SMOYUOHATLHO20 KOMNOHEHMO8 OyOem cihopMuposana:

- MOTpeOHOCTh B CAMOBBIPAKEHUHU U caMOpealin3allii, COUAIbHOM MPU3HAHUU.
OO0yuaromuiicst MOTYYUT BO3MOXKHOCTD JUTsl (JOPMUPOBAHUS:

- TOTOBHOCTH K CaMOOOPa30BaHUIO U CaMOBOCIHUTAHUIO;

- BRIPQKEHHON YCTOWYMBOM y4eOHO-TT0O3HABATEIFHON MOTUBAIIMH U UHTEPECA K YUCHHUIO.

B cghepe pazeumusa pecynamugnplx yHugepcaibHulx yueoOHvlx 0eicmeuii 00yuarouuiica
Hayuumcsa:

- CaMOCTOSITEIbHO AHAJTU3UPOBATH YCIOBUS NOCTHKEHHS LI€JIM HA OCHOBE y4eTa BBIJCICHHBIX
y4UTEIEeM OPUEHTUPOB JICHCTBUS B HOBOM y4eOHOM MaTepuase;

- LleJIernoaraHuio, BKJI0Yasi IOCTAaHOBKY HOBBIX LieNel, mpeoOpa3zoBaHue MPAKTUUYECKON 3a71auu
B [I03HABATENBbHYIO;

- IJITAHUPOBATH IMMYTH JOCTUXKEHUS 1IeTeH.

THonyuums 603M0dCHOCIb HAYYUMBCA

- MIPU TUTAHUPOBAHUU JOCTHOXKEHHUS 1I€JIel CaMOCTOATENbHO U a/IEKBAaTHO YYUTHIBATH YCIOBUS U
CpEeICTBa UX AOCTUKCHHUS;

- CaMOCTOSTEIbHO CTaBUTh HOBBIE YUeOHBIC IIENIH U 33Ja4H.

B cepepe pazeumua noznasamenvnvlx yHUGEPCAIbHBIX YUEOHBIX OCUCHEUTL 00YUAOUWUIICA
Hayuumeca:

- IPOBO/INTH HAOIOACHUS M SKCIIEPUMEHT O] pyKOBOJICTBOM YUHUTEIIS;

- OCHOBAM pean3aluy IPOEKTHO-UCCIEN0BATEIbCKON NEATEIBHOCTH;

- OCYILIECTBIIATh PACIIMPEHHBIN NOUCK MH(POPMAIIUK C UCTIOIb30BAaHUEM PECYpPCOB OMOIUOTEK U
HMHTEpHETA.

Llonyuum 603MOMCHOCb HAYYUMBCA:

- CaMOCTOSITEIbHO MPOBOJUTH UCCIIEIOBAaHNUS HA OCHOBE IPUMEHEHHUSI METOI0B HAOIIOICHUS U
JKCIIEpUMEHTA;

- CTaBUTH MIPOOIEMY, ApPryMEHTHPOBATh €€ aKTyaJIbHOCTb;

- OPraHU30BaTh UCCIEA0BAHUE C LEIIBIO IPOBEPKU TUIIOTE3BI;

- BBIJIBUT'aTh TUIIOTE3bI O CBA3SIX U 3aKOHOMEPHOCTSX IPOLIECCOB;

- leJlaTh YMO3AK/IOYEHUS U BBIBOJIbI HA OCHOBE apryMEHTALUH.



B cghepe pazsumus KOMMyHUKAMUBHBIX YHUBEPCATILHBIX YUEOHBIX OCUCHEUIL 00y aAlOUWUIICA

Hayuumcs:

- aJICKBaTHO HCIIOJI30BAaThb PEYEBBIC CPEACTBA U PEIICHUS Pa3IM4HbIX KOMMYHUKATHBHBIX
3a/1a4; BJIAJCTh YCTHOU U IIUCBMEHHON PEYbIO;

- aJIEKBaTHO MCIIOJIb30BaTh pPeUb IS IJIAHUPOBAHMS U PETYISILIUU CBOEH IEATEIIBHOCTH;

- OPraHMU30BBIBATh U IUIAHUPOBATH YUEOHOE COTPYAHUYECTBO C YUIUTEIEM M CBEPCTHUKAMU;

- CTPOUTH MOHOJIOTHYECKOE KOHTEKCTHOE BbICKA3bIBAHUE;

- HMHTETPUPOBATHCS B IPYIILY CBEPCTHUKOB U CTPOUTH IPOLYKTUBHOE B3aMMOJECHCTBUE CO
CBEPCTHUKAMU U B3POCIIBIMHU.

LHonyuums 603MOJCHOCIb HAYYUMBCA!

- OKa3bIBaTh NOJJIEPKKY U COACUCTBUE TEM, OT KOTO 3aBHCHUT JOCTH)KCHHE LIEJIM B COBMECTHOMN
NESATENbHOCTH;

- Opath Ha ce0s MHUIMATHBY B OpraHU3allMi COBMECTHOTO AEUCTBUSL.

111 ®opmbl 1 BUABI YUeOHOI eI TeJIbHOCTH
B npouecce 3aHATHI BeAYIIMMHU METOJAMU U IPUEMaMU OPraHU3aIMH JIEITEIbHOCTH yJaluXxcs
SIBJISIFOTCSL:
— METO/JI CIIyXOBOT'O BOCHPUSATHUS U CIIOBECHOM Nepeaun HHpopmaIuy;
IIPUEMBI: paccKas, JEeKIHsl, JUCKyccus, Oecenia, BBICTYIUICHUE;
— METOJI CTUMYJINPOBAHUS U MOTUBAIUH;
MpUEMBI: CO3JJaHUE CUTYAIlMH yCIieXa, MOOILIPEHNE, BHIOJIHEHNE TBOPUYECKUX 3aJaHui, CO3/JaHKe
poOJIeMHON CUTYyalluu, MPOrHO3UPOBaHUE OyAyllel AeITeIbHOCTH, KOPPEKTHOE MPEIbsBICHHIE
TpeOOBaHUM, 3aMHTEPECOBAHHOCTh PE3y/IbTaTaMu paboThI;
— MeToJ nepeaaur MHGOpMaIMK ¢ TOMOULIBIO IPAKTUYECKON 1A TEIbHOCTH;
IIPUEMBI: COCTaBJICHHUE IIJIaHA, TE3UCOB BBICTYIUIEHUH, pelaKTUPOBaHHUE, OLICHUBAHUE
BBICTYIIJIEHUH, COCTABJIEHUE CXEM U TaOJIuIL;
— METOJ| KOHTPOJIS;
IIPUEMBI: aHAJIN3 BBICTYIUIEHUH, HAOIIOJJEHNs, CAMOOLIEHKA, OLIEHKA I'PYIIIbI, TECTHI,
BBICTYIIJICHUS Ha 3aHATUAX, 3aLIUTa IPOEKTA.

@®opMbl OPraHU3alMU O0yUeHUs :
— IPYIIIOBEIE;

— UHAUBUAYaJIbHBIC;

— (ppoHTAIBHBIE.

IV ®opMbl KOHTPOJIS Pe3yJIbTATOB OCBOEHHUS MPOTPAMMbI

@DopMbI KOHTPOJIA:
® TEeKyUIMH KOHTPOJb (OLEHKA aKTUBHOCTH IPU 0OCYXAEHUU MPOOIEMHBIX BOIIPOCOB,
pe3yabTaTOB BBHINOJHEHUS JOMAILIHUX 3aJJaHU);
® TEeMaTUYECKUH KOHTPOJIb (OLEHKA Pe3yIbTaTOB TEMAaTUYECKOI'O TECTUPOBAHMUS);
® UTOTOBBIM KOHTPOJIb (OLIEHKA PE3yIbTaTOB BBHIIIOJHEHUS Pa3MIU4HbIX BapuaHToB KIIMoB)

V Copaepxxanusi Kypca BHEYPOUYHOM AeITeIbHOCTH

BEHIECTBA (3 uaca)

HemHoro u3 ucropun XuMuu. XUMHsI BUepa, CeroHs, 3aBTpa.
BemectBo, (huznyeckue cBOMCTBA BEIIECTB.

OTnrumne YUCTHIX BEMIeCTB 0T cMeceil. CriocoObl pa3feneHus: CMEeCeH.
IIpakTuuyeckas padora Ne 1 «CriocoObl pa3ienieHus cMeceiny.

XUMHUYECKHUE PEAKIIUMU (4 yaca)



[Mpuznaku xumuyeckux peakiuil. Krnaccudukamuss XuMHUYECKHMX peakUUid MO Pa3InYHBIM
IIpU3HAKaM. OJIEKTPOJUTHYECKAs IUCCOLMALUA. OJEKTPOJUTHl U HEIEKTPOJIUTHL. Peakuuu
HOHHOTO  oOMeHa.  OKHCIHTENBPHO-BOCCTAaHOBUTENbHBIE  peakuumu.  Okuciaurenun |
BOCCTaHOBUTEIIN.

JlabopaTopunasi paGora Ne 1 «Peakuus 3aMenieHuss MEIU JKEJIE30M B pPAcTBOPE MEIHOTO
KYyIIOpOCa, BOJOPOAA LIMHKOM B PACTBOPE COJITHOM KHCIIOTBD).

JlaGopaTopuasi padora Ne 2 «Peakiusi oOMEHa MEXIy KapOOHATOM KalbIUS M COJISTHOM
KHUCIJIOTOM, XJIOPUJIOM Oapusi M CEPHOM KHUCIOTOM», «Peakius pa3nokeHUs THAPOKCHUIA MEAH

(1)».

METAJLJIBI (9 yacoB)

XapakTepucTUKa METAJIJIOB IVIAaBHBIX MOATPYII U UX COSAUHEHUN

OO0mras XapakTepucTHKa MeTauIoB raaBHbIX noarpynn [-III rpynm B cBsi3u ¢ UX MOJOXKEHUEM B
MEePUOANYECKON cucTeMe Xxumuueckux snemeHtoB JI.1. MenzaeneeBa 1 0COOEHHOCTH CTPOEHUS
UX aTOMOB.

XapakTepHble XUMHUYECKHE CBOWCTBA IPOCTHIX BELIECTB U COEAMHEHUI METAIJIOB - IIEJIOYHBIX,
IEJIOYHO3EMETbHBIX.

XapakTepucTHUKa NEPEXOIHBIX JIEMEHTOB — MEIM, XKeJle3a, ATFOMUHUS 110 UX MOJIOKEHHUIO B
MePUOANYECKON CUCTeMe XUMUYeCKux 3y1eMeHToB J[.. MenneneeBa 1 0COOEHHOCTSIM CTPOCHHS
UX aTOMOB.

Mertaninsl B mpupoje: pyAbl UYEPHBIX, [BETHBIX, JAPArolEeHHBIX METaIoB. XapaKTepHbIE
MeTalyInyeckre, (QU3NYecKrue M XUMUYECKHe CBOWCTBA, BHYTPEHHEE CTPOCHHE METAJJIOB.
[ToHsiTHE aKTUBHBIX U MACCUBHBIX MeTaJIOB. [losib3a 1 Bpesl MeTallIoOB /1S YeJIOBEeKa.
DNEeKTPOXUMHUYECKUI PsIi HANpsDKEHUH MeTauioB. Kopposus metamnoB. MexaHu3M KOppo3uu
MeramioB. Knaccudukanus xoppo3un MetauioB.  CrnocoObl  3alIMTBI  OT  KOPPO3UH.
AHTHKOppO3UiTHbIE MOKPBITUS. CIUIaBBbI.

Peakimun OBP ¢ yuactueM meTtayioB M ux coenuHeHni. llemouku npeBpamienuid (mo oopasiry
oro).

IIpakTHyeckasi padora Ne 2 «KavuecTBeHHBIC peaKIIMM HA HOHBI METAJIJIOB)

HEMETAJLJIBI (13 yacos)

Hemeranmnsl B mpuposie. Micnonb3oBaHue MPUPOIHBIX PECYPCOB.

Crpoenue aromoB HemeTauioB. CTpoeHHs MOJEKyd HemeTaioB. Du3MUecKkue CBOMCTBA
HeMmeTaiioB. CocTaB U CBOMCTBA MPOCTHIX BEIIECTB — HEMETAJLIOB.

Psn snexTpooTpuLiaTeIbHOCTH HEMETaNIOB. XMMUYECKUE CBOMCTBA HEMETAJLIOB.

[IpakThueckas mIKana »3JIEKTPOOTPHUIIATEILHOCTH AaToMoB. HemeTamnpl — OKHCIWUTENH U
BOCCTaHOBUTENH. B3aumoieficTBUE C MPOCTHIMU U CIIOKHBIMU BEIIECTBAM.

OOmiass xapakTepucThka HeMmeTalsioB TnaBHbiXx mnoarpynn IV-VIl rpynn B cBs3u ¢ ux
MOJIOKEHHEM B TMEPHOJMYECKON cucremMe xumuyeckux odnemeHtoB J[I.M. MennaeneeBa wu
OCOOCHHOCTSIMU CTPOCHHSI UX aTOMOB.

XapakTepHble XHMUYECKHE CBOWCTBA IMPOCTHIX BEIIECTB M COCJUHEHUI HEMETAIOB -
raJIoreHoB, KUCIOPO/a, cephl, a30Ta, ocdopa, yriepoaa, KpeMHUS.

Pemenue 3aganuii Ha COCTaBIIEHUE YPABHEHUN XUMUYECKUX PEAKIIUH.

IIpakTnyeckas padora Ne 3 «DkcnepuMeHTaNbHbBIE 33/1a4H 110 PACTIO3HABAHHUIO U TIOTYYCHHIO
BEII[ECTBY

XUMMUSI U 3IOPOBBE (2 yaca)

CocraB u cpelIcTBa COBPEMEHHBIX M CTAPUHHBIX CPEJCTB TMTUEHBI, POJIb XUMUYECKUX 3HAHUH B
IrPaMOTHOM BBIOOPE ITUX CPEJICTB; TOJIE3HBIE COBETHI M0 YXOY 3a MOJIOCTHIO pTa.

OcHOBHBIE COCTaBISIONIUE 3J0POBOTO 00pa3a xu3Hu. [IpaBuna noaepxanus 310poBoro odpasza
KU3HU. POoJb XMMUYECKMX 3HAHUM TNpU aHaIu3e B3aUMOJCHCTBUSA OpraHM3Ma C BHEIIHEH
cpenou.



XUMMSA U DKOJOT'US (4 uyacos)

OcHOBHBIE BUIbI 3arpsI3HEHUN aTMOC(EPBI U KX UCTOYHHUKH.

Bopa. Bona B Mmacmitabax rraneTsl. O4nCcTKa TUThEBOM BOIBI.

[TapuukoBeIid 3¢ deKT, TI00anpHOe MOTEIUICHNE KIMMaTa U UX BO3MOJKHBIE MOCIIEICTBUS.
O30HOBBIH CJIOHM M €r0 3HaYEHHE Ul AKU3HU Ha 3emuie. 3aiuTa aTMochepsl OT 3arpsi3HEHUSL.
Hedts n HeprenponykTsl. HedTh kKak TOmmmBo. 3arps3HEHUs] MUPOBBIX BOJJOEMOB.

JIn4yHas OTBETCTBEHHOCTH KaXKJIOT0 YeJIOBEKa 3a OE30MacCHYI0 OKPYKAOIIYIO Cpey.

VI TemaTuveckoe niIaHUPOBAHUE

Ne Tema 3ansaTust Kou- HUcnonb3oBanue
n/n BO 00opy/aoBaHus LIEHTPa
4yacos €CTeCTBEHHOHAYYHOI 1
TEXHOJIOTHYECKOi
HAINPaBJIEHHOCTEel
«Touka pocra»
l. BemecrBa 3

1. | HemHoro u3 ucropuu XuMuu. XuMHs BUepa, CEroHs, JleMoHCcTpanoHHOE
3aBTpA. 000pyT0BaHKE

2. | BemectBo, (pM3n4YecKue CBOKCTBA BEIECTB.

OTnuume 4uCTHIX BemecTB OT cMeceid. CrocoObl
pa3aeiieHusi CMeceH.

3. | IpakTnueckas padora Ne 1 «CrniocoObIpa3aeneHus [udposas maboparopus Mo
cMmecei. xuMUH (0a30BbBIN YPOBEHB),

KOMIUJIEKT MOCY/IbI U
000pyI0OBaHUS ISt
YYCHHYECKUX OMBITOB ((U3HKa,
XUMUS,
OMOJIOTHSI ), KOMIICKT
XHUMHYECKUX PEaKTHBOB
1. XuMHYeCKHE peakuu 4

4. | Ilpu3naku xumudeckux peaknuil. Kiaccudukanuys
XMUMHYECKUX PeaKLUi MO pa3InyHbIM MPU3HAKAM.

DNEKTPOIUTHYECKAs TUCCOLIUAIHS.

5. | DAEKTPOIUTHI U HEBNEKTPOIUTHL. Peakiium HOoHHOTO JlemoHCTpaloHHOe
obMeHa. OKUCIUTETHFHO-BOCCTAHOBUTEIbHBIE obopynoBaHue
peakiuu. OKUCIUTETN U BOCCTAHOBUTEIH.

6. | JJaboparopnas padora Ne 1 «Peakuus 3amerieHus [udposas nabopaTtopus 1mno
MM >KeIe30M B pacTBOpPE MEIHOro Kyrmopoca, XxuMuHu (6a30BBIA YPOBEHB ),
BOJIOPOJa LIMHKOM B PacTBOPE COJISTHOM KUCIOTBI». KOMIUJIEKT MOCY/IbI U

00opyoBaHUS IS
YUEHUYECKUX OMBITOB ((u3nKa,
XUMHUSI, OUOJIOTHS ), KOMILICKT
XUMHUYECKUX PEAKTHBOB




JlaGopaTtopuass padora Ne 2 «Peaknus oOmena [udposas madbopatopus mo
MEXJly KapOOHAaTOM KaJblUsl M COJISTHOM KHCIIOTOW, XUMUH (0a30BbIil YPOBEHbD),
XJIOpUJIOM Oapusi U CEpHOUM KHUCIOTOI», «Peakuus KOMIUIEKT HOCYABI U

paznoxenus ruapokcuna meau (11)». o0opynoBaHus s

YUYCHHUYECKUX OTBITOB ((HU3MKa,
XUMHS,
OHO0JIOTHS ), KOMIUIEKT
XHUMHUYECKHX PEAaKTHBOB

1. Merajuibl. 9




XapaKTepI/ICTI/IKa MCTAJJIOB T'JIAaBHBIX HOI[I‘pyrIH H UXxX
COEIMHEHUIL.

OOm1ast xapaKTepUCTHKA METAJJIOB TJIABHBIX
noarpynm I-III rpynm B ¢Bsi3u ¢ UX IOJIOKEHUEM B
NIEPUOANYECKON CUCTEME XUMUYECKUX 3JIEMEHTOB
J.. MenneneeBa u 0COOEHHOCTH CTPOCHUS MX
aTOMOB.

10.

XapakTepHbIe XUMUYECKUE CBOMCTBA MPOCTHIX
BEIIECTB U COCIMHEHU METAJUIOB - IIEJTOYHBIX,
LIEJI0YHO3EMEIIbHBIX

JleMOoHCTpalimoHHOE
o0opyioBaHUe

11.

XapaKTepI/ICTI/IKa NEPCXOJHBIX 3JICMCHTOB — MCIH,
Kelesa, aIFOMUHUS 10 UX MOJI0KEHHIO B
HepI/IOHI/I‘-ICCKOI\/JI CHUCTEMEC XUMHNYCCKHUX JJICMCHTOB
JI.V1. MenneneeBa 1 0COOEHHOCTSIM CTPOEHUS MX
aTOMOB.

12.

Meramisl B mpupoAe: pyAbl YEPHBIX, LBETHBIX,
JPAarolEeHHbIX METAJIJIOB. XapakTepHsle
MeTalinyeckue, (Gru3nueckue U XUMUYECKHe
CBOMCTBA, BHYTPEHHEE CTPOCHUE METAILIOB.

13.

IloHsTHE aKTUBHBIX M ITACCUBHBIX MeTasIoB. Ilomp3a
" BpEa METAJIJIOB IJIA YCJIOBCKA.

14.

DIEKTPOXUMHUYECKUH Pl HAIPSDKEHU METAIIIOB.
Koppo3sus Meramnos. MexaHusm Koppo3nuu
MetaioB. Kitaccugukanus Koppo3un METaIoB.
CrocoObl 3aIUTHI OT KOPPO3UHU. AHTUKOPPO3HUITHBIC
NOKpbITHS. CIUIaBBI.

KoMIIIEKT KOJIEKIINNI U3CITHNCKA

15.

Peakumu OBP ¢ ywactuem wMeTamioB W HMX
coenuaeHuit. llemoukn mpeBpamenuii (mo oOpasimy
or9).

JleMOoHCTpalimoHHOe
obopynoBaHue

16.

IIpakTHyeckasi padora Ne 2 «KadecTBeHHBIE
peaKkiuu Ha MOHbI METAILJIOBY

Hudposas madbopaTopust MOXHUMUU
(0a30BBIN YPOBEHB ), KOMILIEKT
NoCy/bl M 000pyIOBaHUS AJIs
YYCHHYECKHUX OIBITOB ((hU3HKa,
XUMUS,
OHMOJIOTHS ), KOMILJIEKT
XUMHUYCCKUX PECAKTHBOB

V. Hemeraabl
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17.

Hemerannsl B npupose. Mcnonas3oBanue mpupoIHbIX
pecypcoB.

18.

CTpOGHI/Ie aTOMOB HEMCTAJIJIIOB.

19.

CTpOGHI/IH MOJICKYJI HCMCTAJIJIOB.

20.

du3nyeckrue CBOMCTBAa HEMETAJIOB.

21.

CoctaB M  cBONCTBA MPOCTBIX
HEMETAJJIOB.

BCIICCTB -

22.

Psan QJICKTPOOTPULIATCIIBHOCTH HEMCTAJIJIOB.

23.

XHMHYECKHE CBOMCTBA HEMETAJIJIOB.

Hudposas mabopaTopusi MOXUMUAN
(6a30BbIi YpOBEHB ), KOMIUIEKT
MOCY/BI M 000pYyIOBaHUS ISt
YUEHUYECKUX OTBITOB ((U3HKa,
XUMUS,
OUMOJIOTHS ), KOMILIEKT
XMUMUYECKUX PEaKTHBOB




24,

HpaKTI/I‘-ICCKaSI IKaja  S3JICKTPOOTPULATCIBHOCTHU
aTOMOB.

25.

Hemerainnsl — OKUCIUTENN U BOCCTAHOBUTEIIH.
B3anmMoeicTBre ¢ IPOCTBIMU U CIIOKHBIMU
BEILECTBAM.

26.

OOmiast  xapakTepuCTHKa HEMETaJUIOB  TJIaBHBIX
noarpynn |V-VII rpynn B ¢Bs3M ¢ UX NOJIOKEHUEM
B IIEPUOJANYECKON CHUCTEME XMMHUYECKHUX 3JIEMEHTOB
J.W. MenneneeBa U 0COOEHHOCTSIMH CTPOEHUSI UX
aTOMOB.

27.

XapakTepHble XMMHYECKHE CBOWMCTBA MPOCTBIX
BEIIECTB U COCAMHEHUN HEMETAJUIOB - TaJIOT€HOB,
KHCJIOpOJia, cephl, a3ora, docdopa, yriaeposa,
KPEMHHSI.

28.

Pemrenne 3amaHuii Ha COCTaBJIIEHME YpPaBHEHUM
XUMHUYECKUX PEAKIIH.

29.

IpakTuuyeckas padora Ne 3 « DkcriepuMeHTaIbHbIC
3aJauy 110 PacloO3HAaBAHUIO U NOJIY4YEHUIO BEIECTB)

Lndposast 1abopaTopusi MOXUMHH
(0a30BbIl YPOBEHB ), KOMILJIEKT
MOCYIBI 1 000PYAOBAHUS TS
YUEHUYECKUX ONBITOB ((pu3uKa,
XUMUS,
OMOJIOTHS ), KOMILIEKT
XUMHUYCCKUX PEAKTHBOB

V. Xumusi 4 310pOBbe

30.

CoctaB M cpencTBa COBPEMEHHBIX M CTapUHHBIX
CPEICTB TUTHEHBI, POJIb XUMHUYECKUX 3HAHUHA B
IPaMOTHOM BbIOOPE ITUX CPEICTB; MOJIE3HBIE COBETHI
10 YXOy 3a MOJIOCTHIO pTa.

31.

OCHOBHBIE COCTaBJISIFOIINE 370POBOTO 00pa3a
xu3HU. [IpaBuia noaaepkanus 310poBOro odpasza
KU3HU. POJIb XMMUYECKUX 3HAHUM MTPU aHATH3E
B3aMMOJICHCTBHS OpraHu3Ma ¢ BHEIIHEH Cpeaoil.

V1. XumMus u 3K0Ja0rus

32.

OcHoBHbBIE BUJBI 3arps3HEHUN aTMochepbl M UX
HCTOYHUKHU.

33.

Boma. Boma B Macmrabax 1raHeTbl. OuncTka
NUTHEBOH BOJIBI.

34.

[TapuukoBelid  3¢dekr, TI00aTbHOE TMOTEIJICHUE
KJIUMaTa ¥ UX BO3MOXKHBIE MocneAcTBUs. O30HOBBIM
CIION M €ero 3Ha4YeHHe JUid KU3HU Ha 3emuie. 3ammra
aTMoc(ephl OT 3arpsi3HEHMSL.

35.

Hedts u nHedrenpoaykrsl. Hedth kak TOmImao.
3arpsi3HEHUs] MUPOBBIX BOJIOEMOB.

JInuHast OTBETCTBEHHOCTh KaXKJ0Ir0 YEJIOBEKa 3a
0€30MaCHYI0 OKPYKAIOILYIO CPELY.

KoMIuiexkT xomiexkuun u3
CIMCKa

VIl IlepeueHb pekoMeHAyeMbIX HCTOYHHKOB
1. Apcxkuit FO.M., lanunss B.M. u np. «Dxonoruuecke mpooaemMsl: 4YTo MPOUCXOAUT, KTO
BHMHOBAT U UYTO JIeNaThy»: yueObHoe nocodbue. M., MHOIITY, 1997.
2. baiikoBa B.M. Xumus nocne ypokoB. B momomnis mkone. — M.: Ilpocsemienne, 2011.
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10.

brikanosa T.A., beikanoB A.C. 3aauu 1o XUMHHU € FIKOJOTUYECKUM COJICPIKAHUEM. —
Boponex, 1997.

Tomeadensn M.I'. BaexiiaccHast pabora o xumun. — M.: IIpocBemenue, 2012.

I'me6oBa B.JI. Opranu3aius u mpoBeACHNUE YKOJIOTUIECKOTO MPAKTUKYMa CO
IIKOJIbHUKaMK: MeToandeckue pekomennanuu/B.J1. ['me6osa, H.B.Ilo3aHskoBa. —
Vaesaosck: YUIIKIIPO, 2007

I'peaymaukosa T.1O. [Iporpamma BHeypouHO# aestenbHOCTH «brocdepa. Dxomorusi.
3mopoBbey. [Teker]: meroamueckue pekomenaanuu /T.10. ['peaymaukosa, E.B.
Crnupuna. — Yaesaock: @I'BOY BO «Val'llY um. . H. VabsaoBay, 2017.
I'peuymnuxosa T.1O. [IporpamMMa BHEypOUHOI 1€ATEIBHOCTH «KOJIOT0-KPAeBETUECKHIE
kBecTb». [Tekct]: metomuueckue pexkomenaanuu /T.10. ['peuymankoa, E.B. Crimpuna.
— Vaesgaosck: @PI'BOY BO «Yal'TIV um. U. H. Yiaesaosay, 2017.

Crnupuna E.B. Ilpaktukym no aucuuruinae «lIpuknagnast ruapoOuonorus»: yuebHoe
nocooue. YiupsHoBck: YI'CXA um. IL.A. Ctonsimuna, 2012,

Crnupuna E.B. IIporpamma BHEYpOUHOM AeSITeIbHOCTU «UenoBeK Cpeau JTroAeh».
[Tekct] : MmeToguyeckue pekomenaanuu s yaureneit ouosiorun / E.B. Cnupuna, T.1O.
I'peaymankoBa. — YubsaoBck: Leatp OCH, 2015.

®aneesa ['.A. Xumus u sxosiorus: Matepuasl JUisd NpoBeIeHUs yueOHOW 1 BHEYPOUHOU
paboTHI IO IKOJOTHIECKOMY BOCITUTaHM0. — Bonrorpam: Yunrens, 2005
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