


|. IMosicHuTeabHAas 3aNMMCKA

[Iporpamma «B XUMUU BCe MHTEPECHO» JETATM3UPYET COJEpKaHHE Kypca BHEYPOUHOU
JESITEIbHOCTH, JAaeT MOAPOOHOE paclpeesieHUEe YacoB U MOCJIEA0BATEIbHOCTh U3YUEHUS TEM U
pa3aeinos.

JlanHasi mporpaMMa npeaHasHaueHa JUlsl ydamuxcs 9 kiacca, M03BOJISET PACIIUPUTH U
YIOIYyOUTh y y4allUXCs NMPAaKTUYeCKOe TMPUMEHEHHUE IOJyYCHHBIX TEOPETUYECKUX 3HAHUHU T10
XUMHH.

ABTOpckasi mporpamma paccuuTaHa Ha 34 ydeOubix uaca (1 wac B Hexmeno),
OpUEHTHpPOBaHA Ha YriayOJeHHe W pacUIMpEeHUE 3HAaHUM, HAa pa3BUTUE JIIOOO3HATEIBHOCTH U
HMHTEpeca K XMMHUH, Ha COBEPLIEHCTBOBAHUE YMEHHI ydaluxcs oOpaiiarbesl ¢ BELIECTBAMU.

JlaHHBII  KypC  BHEYPOUHOW  JEATEIBbHOCTH  MPEAYyCMAaTPUBAECT  SKOJOTMYECKYIO
HaIpaBJIEHHOCTh XMMHUYECKOro 0Opa3oBaHMs, NpeAycMaTpUBAaeT O3HAKOMIIEHHE YYalluXCs ¢
XUMUYECKUMH aCMEeKTaMH COBPEMEHHOUM HKOJOTHU W JKOJOTHUYECKHX mpodiieM (riobambHOE
MOTEIJIEHUE KJIMMAaTa, 030HOBBIE JbIPbI, KUCIOTHBIE JI0%K/IU, 3arpsA3HEHNE OKpY Karolel cpeapl,
HCTOIICHUE MPUPOJIHBIX PECYPCOB).

[lenHOCTh mpoOrpaMMbl 3aKIOYaeTcss B TOM, YTO Y4alllMecss C IOMOIIbI0 Keic —
TEXHOJIOTUH TMOJIy4aT BO3MOKHOCTh TIOCMOTPETh Ha Pa3iIMUHbIe TPOOIEMBI C TIO3UIIUN YUCHBIX,
OLIYTUTh BECH CHEKTP TPEOOBAHUN K HAYYHOMY HCCIIE0BAHHUIO.

AKTyallbHOCTh TpPOrpaMMbl B TOM, YTO OHa CO3Ja€T YCIOBUSA JUISI COLMAIBHOTO,
KYIbTYPHOTO ¥ TIpO(EeCcCHOHAIBHOTO CaMOOIPENENEeHUs, TBOPYECKOW  caMopeaan3aluu
JUYHOCTH peOEHKa, (OPMHPOBAHUS XUMHUYECKOW TPaMOTHOCTH. 3HAaHUS ¥  YMEHHS,
HEOOXOIMMBbIE JJIi OpraHU3allMU HCCIIEeIOBATENIbCKONW JIeATENbHOCTH, B OyIyllleM CTaHyT
OCHOBOIl JJIi OpraHM3alli Hay4YHO-HCCIIEI0BATENbCKOM NEATENBHOCTH B BY3aX, KOJUIEIKaX,
TEXHUKYMax | T.]I.

Bce wuHHOBalNMOHHBIE TENAarorudyeckue TEXHOJOTMM M3HAYaldbHO CTPOSITCS Ha
KOMIIETEHTHOCTHOM TIOJXOJ€ M HaleleHbl B pe3ynbrare oOydeHus Ha Oyaymiyio
npodeccHoHANIbHYIO JIeATeNbHOCTh. JlaHHOE yTBEpXKICHHE U ONpEeNeNseT aKTyaJbHOCTb
npuMeHenust «Kelic — MeTrona» B mpakTuke oOpazoBaHus. Keiic — TEXHOJIOTHU MPEICTABIISIOT
co0oii rpynmny o6pa3oBaTeIbHBIX TEXHOJIOTHH, METOJIOB U MPUEMOB 00y4YeHHs, OCHOBAHHBIX Ha
pElIeHUH KOHKPETHBIX MpoOJeM, 3aaad, MO3BOJSIOT B3aUMOJIEHCTBOBATh BCEM OOY4aromIMMCS,
BKJIIOUAs MIperogaBaTels.

[Ipu pa3paboTke MporpaMMbl akIEHT Jeialicsi Ha BOMPOCHI, KOTOpble B 0a30BOM Kypce
XMMHH OCHOBHOM IIKOJIBI PAacCMaTPUBAIOTCS HEAOCTATOYHO IMOJIHO WJIM HE pacCMaTpUBAIOTCS
COBCeM. 3a/lauMl M yIpa)KHeHHs] MOJ00paHbI TaK, YTO 3aHITHUS [0 MX OCMBICICHHUIO U PEUICHUIO
MPOXOJIAT MO0 MapauiebHO C U3yYaeMbIM Ha YpOKax MaTepuaioM, MO0 Kak MOBTOPEHUE ykKe
MOJIy4YE€HHBIX 3HAaHUH.

[IpakTHyeckas 3HaYMMOCTh MPOrPAMMBI 3aKIIIOYAETCSl B TOM, YTO C IOMOIIBIO Keic-
TEXHOJIOTUU YAAeTCs aKTUBU3UPOBATH pazNUYHbIe (DAKTOPBI: TEOPETHUECKUE 3HAHUS 10 TOMY
WIM WHOMY KYpCY, MPAKTUYECKH OMBIT 00y4aemblX, UX CIOCOOHOCTH BBICKA3bIBATh CBOU
MBICIIM, WJEW, TMPEIJIOKEHUS, yMEHUE BBICHYIIAaTh AalbTEPHATUBHYIO TOYKY 3pEHHUS, U
apryMEeHTHPOBAHO BHICKA3aTh CBOIO.

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

HoBusna naHHOM mporpamMmbl 3aKIIFOYaeTCsl B BO3MOXHOCTH H3YYEHHUS YYalTUMUCS
HOBBIX TE€M, HE paccCMaTPUBAaEMBIX NPOTPaMMON TMpeAMeTa, ¢ TOMOIIbIO MPOOIEMHO-
CUTYaTUBHOTO OOYyY€HHUS C MHCIOJb30BaHUEM KeHcOoB. OTO TO3BOJISIET CTPOUTH OOydeHHe
yuammxcss 9 KIaccoB C y4eToM MaKCUMAalIbHOTO MPHOIIKEHUs TMpeaMeTa XUMHUU K
MIPAKTUYECKON CTOPOHE KHU3HH.

Heap kypca: pacumpeHue u yriayOineHne 3HaHU 10 IPeaMETy, CO3JaHie BOCIIUTHIBAIOIICH
cpenbl, 00ecTeuynBaroNIeii aKTHBU3AINIO UHTEIIEKTYaAIbHBIX HHTEPECOB yUYalluXcsl B CBOOOHOE
BpeMsl, pa3BUTHE 370POBOIl, TBOPUECKU PACTYIIEH JIMUYHOCTH, MOJITOTOBIEHHON K



KHUBHCACATCIBHOCTH B HOBBIX YCJIOBHUX, 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 IESTEIHHOCTH U YIIPABJICHUIO €10:
— BOCIIUTAHUE LIEJIEYCTPEMIIEHHOCTH U HACTOMYMBOCTH;
— (popMupoBaHUE HABBIKOB OpraHU3aIMN pabOYero MpoCTPaHCTBA U PallMOHAIBHOTO
UCI0JIb30BaHUsl pabovero BpeMeHHU;
— (opmMupoBaHuE YMEHUS CAMOCTOSITEIbHO U COBMECTHO IJIAaHUPOBATh JEATEIbHOCTh 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 COAEPKAHUSA 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(OPMAIIHIO, MTOJYYCHHYIO 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 TIPOBOUTHh XUMUYECKUN IKCIIEPUMEHT; HCIIOJIb30BaTh BEIIECTBA B COOTBETCTBHH
C MX MPEIHA3HAYCHUEM U CBOWCTBAMH.
- 8 YEHHOCMHO - OPUEHMAYUOHHOU chepe:
AHaTM3UpPOBaTh U OLIEHUBATD MOCIICICTBHS IS OKpYIKaroIien cpenpl OBITOBOI u
MIPOU3BOJICTBEHHOM JIEATEILHOCTH YEIIOBEKA.
- 8 cihepe bezonacHocmu HCU3HeOesTMeIbHOCU.
OKa3bIBaTh MEPBYIO MOMOIIL MIPH OTPABIICHHUIX, 0KOTaX M JPYrUX TpaBMaX, CBSI3aHHBIX C
BEIIIECTBaMU | J1a0OpaTOPHBIM 000PYIOBAHUEM.

MeTal'lpe)IMeTHbIMI/l pe3yjabTaTaMu ABJIAIOTCA:



- YMEHHE OIPEACIIATh CPEACTBA, TEHEPUPOBATH AU, HEOOXOAUMBIE JUISl UX pealli3alluy;
- BJIaACHHUC YHUBCPCAJIBbHBIMHU CCTCCTBCHHO-HAYYHBIMU cnocobaMu ACATCIIbBHOCTU: U3MCPCHHUC,
HaOII0/IEHUE, SKCIIEPUMEHT, YIeOHOE HCCIIeI0OBAHUE;
- YMCHHUC ONPpCACIIATh LECIM W 3aJa4yu ACATCIIbHOCTH, BBI6I/IpaTL cpeacTBa pcajin3anu LCIH U
MPUMCHATH UX Ha INPAKTUKE,
- UCII0JIb30BATh PA3JIMYHBIC UCTOYHUKHU JJIA MMOJTYUCHUA XUMHAYECKOU I/IH(i)OpMaL[I/II/I.

OcBoeHnue ImporpaMmMabl BHCypO‘{HOﬁ JCATCIIBHOCTHU 06yanOIIII/IMI/IC$I IMMO3BOJIUT MOJYYHUTH
CIIETYIOLIHE PE3YIbTATHI:

B cgpepe pazeumusa nuunocmubix yHugepcanbHulx yueOHbIX 0eiiCmeull 6 pamKax:
Koenumuenozo xomnonenma 6yoym cghopmupoeanvi:

- DKOJIOTMYECKOE CO3HAHWE, NPU3HAHUE BBICOKOM LEHHOCTH >KU3HHU BO BCEX €€ IPOSBICHUSIX;
MIpaBUJI TOBEACHUS B UPE3BbIUANHBIX CUTYALIMSIX;

- OCHOBBI COLMATbHO-KPUTHUECKOTO MBIIIIEHHS], OPUEHTALlUs B OCOOCHHOCTSIX COLUAIbHBIX
OTHOIIIEHUW U B3aUMOICHCTBHIA.

Heamenvnocmuozo komnonenma 6yoym cpopmuposanvl:

- YMEHHE BECTHU JIMaJOr Ha OCHOBE PaBHOIIPABHBIX OTHOLIEHUM M B3aUMHOTO YBa)KE€HUS U
TIPUHATHS;

- yCTONYMBBIN IMO3HABATEIbHBI MHTEPEC U CTAHOBJIEHUE CMBICIO00pa3yrome (yHKIUH
M03HABATEIHLHOIO MOTHBA;

- TOTOBHOCTbH BBIOOpA MPOQHILHOTO 00pa30BaHUS.

LlennocmHo2o u SMOYUOHATLHO20 KOMNOHEHMO8 OyOem cihopMuposana:

- MOTpPeOHOCTh B CAMOBBIPAKEHUHU U CaMOpealin3allii, COUAIbHOM MPU3HAHUU.
OOyyaromuiics MoJIy4uT BOZMOKHOCTE AJ1si (GOPMUPOBAHUSA:

- TOTOBHOCTH K CaMOOOPa30BaHUIO U CAMOBOCIHUTAHUIO;

- BRIP@KEHHON YCTOWYMBOM y4eOHO-TTO3HABATEIFHON MOTHUBAIIMH U UHTEPECA K YUCHHUIO.

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

- CaMOCTOSTENbHO AHAJTU3UPOBATH YCIOBUS NOCTHKEHHS LI€JIM HAa OCHOBE y4eTa BBIICICHHBIX
y4UTEIEeM OPUEHTUPOB JICHCTBUS B HOBOM y4eOHOM MaTepuae;

- LleJIernoJaraiuio, BKJI0Yasi IOCTaHOBKY HOBBIX LieNeil, mpeoOpa3zoBaHue MPaKTUYECKON 3a71auu
B [I03HABATEJbHYIO;

- IJITAHUPOBATH IMMYTH JOCTUXKEHUS 1IeTeH.

THonyuums 603M0dCHOCIb HAYUUMBCA

- NpU TUTAaHUPOBAHUU JOCTHXKEHHUS 1I€JIell CaMOCTOATENbHO U a/IeKBaTHO YYUTHIBATH YCIOBUS U
CpEICTBA UX AOCTUKCHHUS;

- CaMOCTOSTEIbHO CTaBUTh HOBBIE YU€OHBIC IIENIH U 33JaUH.

B cepepe pazeumua noznasamenvnvlx yHUGEPCAIbHBIX YUEOHBIX OCUCHEUTL 00YUaAOUWUIICA
Hayuumca:

- IPOBOJIUTH HAOIOACHUS U SKCIIEPUMEHT O] pyKOBOJICTBOM YUHUTEIIS;

- OCHOBAM pean3aluy IPOEKTHO-UCCIEN0BATEIbCKON NEATEIBHOCTH;

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

Llonyuum 603MOJCHOCb HAYYUMBCA:

- CaMOCTOSITEIbHO MPOBOJUTH UCCIIEIOBAaHNUS HA OCHOBE IPUMEHEHUSI METO/I0B HAOIIOICHUS U
JKCIIEpUMEHTA;

- CTaBUTH MIPOOIEMY, ApPr'yMEHTHPOBATh €€ aKTyaJIbHOCTb;

- OPraHU30BaTh UCCIEAOBAHUE C LEIIBIO IPOBEPKU TUIIOTE3BI;

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

- leJlaTh YMO3AK/IIOYEHUS U BBIBOJIbI HA OCHOBE apryMEHTALUH.

B cghepe pazsumus KOMMyHUKAMUBHBIX YHUBEPCATILHBIX YUEOHBIX OCUCHEUIL 00y aAlOUWUIICA
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Hayuumcs:

- aJIeKBaTHO HCIIOJI30BaThb PEYEBBIC CPEACTBA U PEIICHUS Pa3IM4HbIX KOMMYHUKATHBHBIX
3a/1a4; BJIAJCTh YCTHOU U IIHCBMEHHOU PEYbIO;

- aJIEKBaTHO MCIIOJIb30BaTh pPeUb IS IJIAHUPOBAHMS U PETYISILIUU CBOEH IEATEIBHOCTH;

- OPraHU30BBIBATh U IUIAHUPOBATH YUEOHOE COTPYAHUYECTBO C YIUTEIEM M CBEPCTHUKAMU;

- CTPOUTH MOHOJIOTHYECKOE KOHTEKCTHOE BBICKA3bIBAHUE;

- HMHTETPUPOBATHCS B IPYIITY CBEPCTHUKOB U CTPOUTH INPOLYKTUBHOE B3aMMOJECHCTBUE CO
CBEPCTHUKAMU U B3POCIIBIMHU.

LHonyuums 603MOJCHOCIb HAYYUMBCA!

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

- Opath Ha ce0s MHUIMATUBY B OpraHU3allMi COBMECTHOI'O AEHCTBUSL.

111 ®opmbl 1 BUABI YUeOHOI eI TeJIbHOCTH

B mponecce 3aHATHI BCAYIIMMU MCTOAAaMHU U IMIPUECMaMU OpraHu3anuu JCATCIbHOCTU yUallluXCsa
SABJIAKOTCA:

— METO/JI CIIyXOBOT'O BOCHPHUSATHUS U CIIOBECHOMU Nepeaun nH(popmaImy;

IIPUEMBI: paccKas, JEeKIHsl, JUCKyccus, Oecesia, BBICTYIUICHUE;

— METOJ CTUMYJIMPOBAHUA U MOTUBAIIUHU,

IMPHUEMBI: CO3JIAHUC CUTYallUU YCII€Xa, IMMOOIIPEHNE, BBITIOJTHCHHUE TBOPUYCCKUX Sa)IaHPIﬁ, CO3JaHHuEC
MpOOJIEMHON CUTYAIH, MPOTHO3MPOBAHNE OYIyIel NeATeTbHOCTH, KOPPEKTHOE MPEIbsIBICHUE
TpeOOBaHUM, 3aMHTEPECOBAHHOCTh Pe3yIbTaTaMU paboThI;

— MeToJ nepeaaun MHGOpMaIK ¢ TOMOILIBIO IPAKTUYECKOHN IEATEIbHOCTH;

IIPUEMBI: COCTaBJICHUE IIJIaHA, TE3UCOB BBICTYIUIEHUH, pelaKTUPOBaHHUE, OLICHUBAHUE
BBICTYIIJIEHUH, COCTABJIEHUE CXEM U TaOJIuIL;

— METOJ| KOHTPOJIS;

IIPUEMBI: aHAJIN3 BBICTYIUIEHUH, HAOIIOIEHHsI, CAMOOLIEHKA, OLI€HKA IPYIIIbI, TECTHI,
BBICTYIIJICHHS Ha 3aHATUAX, 3alUTa IPOEKTA.

@®opMbl OPraHU3alMU O0yYeHUs :
— IPYIIIOBEIE;

— UHAUBUAYaJIbHBIC;

— (ppoHTAIBHBIE.

IV ®opMbl KOHTPOJIS Pe3yJIbTATOB OCBOEHHUS MPOTPAMMbI

@DopMbI KOHTPOJIS:
® TEeKyUIMH KOHTPOJb (OLEHKA aKTUBHOCTH IIPU 0OCYXJAEHUU MPOOIEMHBIX BOIIPOCOB,
pe3yabTaTOB BBHIOJIHEHUS JOMAIIHUX 3aJJaHU);
® TEeMaTUYECKUH KOHTPOJIb (OLEHKA pe3yIbTaTOB TEMAaTUYECKOI'O TECTUPOBAHMS);
® UTOTOBBIM KOHTPOJIb (OLIEHKA Pe3yIbTaTOB BBHIIOJHEHUS Pa3MTU4HbIX BapuaHToB KIIMoB)

V CoaepxaHusi Kypca BHEYPOYHOM JesITeIbHOCTH

BEHIECTBA (3 uaca)

Hemuoro u3 ucropun xumuu. XuMus BUepa, Cero/iHs, 3aBTpa.
BemectBo, huznyeckue cBOMCTBA BEIIECTB.

OTnnumne YUCTHIX BEMIeCTB OT cMeceil. CriocoObl pa3feneHus: CMECEe.
IIpakTuuyeckas padora Ne 1 «CriocoObl pa3zienieHus cMecein».

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.

JlabopaTtopnasi paGora Ne 1 «Peakuus 3amelleHuss MEAU JKEJIE30M B PacTBOPE METHOIO
KYyIIOpOCa, BOJOPOAA LIMHKOM B PACTBOPE COJITHOM KHCIIOTBD).

JlabopaTopuasi pa6ora Ne 2 «Peakuus oOMeHa MEXTy KapOOHATOM KaJIBIHS W COJITHON
KHCJIOTOM, XJIOPUJIOM Oapuisi U CEpHOM KHUCIOTOM», «Peakius paznokeHus THAPOKCUIA MEIU

(1)».

METAJLJIBI (9 yacoB)

XapakTepucTUKa METAJIJIOB IVIAaBHBIX MOATPYII U UX COSAUHEHUN

OO0mras XapakTepucTHKa MeTauIoB raaBHbIX noarpynn [-III rpynm B cBsi3u ¢ UX MOJOXKEHUEM B
MEPUOANYECKON cHcTeMe XUMHUYecKuX 3neMeHToB [[.M. MenneneeBa U 0COOEHHOCTH CTPOCHUS
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 31eMeHToB J[.M. MenaeneeBa 1 0COOEHHOCTSIM CTPOEHUS
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 MeTallIOB /1S YeJIOBEeKa.
DNEeKTPOXUMHUYECKUI PsIi HANpsDKEHUH MeTauioB. Kopposus metamnoB. MexaHu3M KOppo3uu
MeramioB. Knaccudukanus xoppo3un MetauioB.  CrnocoObl  3alIMTBI  OT  KOPPO3UH.
AHTHKOppO3UiTHbIE MOKPBITUS. CIUIaBBbI.

Peakimun OBP ¢ yuactuem meTtaimioB u ux coenuHeHuil. Llemouku mpesparieHuit (mo oodpasimy
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. B3aumoielicTBUE 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 CBOMCTBA MPOCTHIX BEIIECTB U COCIWHEHUN HEMETaUIOB -
raJIoreHoB, KUCIOPO/a, cephl, a30Ta, ocdopa, yriepoaa, KpeMHUS.

Pemenue 3aganuii Ha COCTaBIIEHUE YPABHEHUN XUMUYECKUX PEAKIIUH.

IIpakTnuyeckas padora Ne 3 «DKcrepruMeHTaIbHBIE 3a/I1a4H [0 PACTIO3HABAHUIO U TMOIYUYEHHUIO
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 37I0POBOTO 00pa3za xu3Hu. [IpaBuna noaaepxaHus 370pOBOro oopaza
KU3HU. Ponb XUMHUYECKMX 3HAHUW TpPU aHAIM3€ B3aMMOJCHCTBUS OpraHvM3Ma C BHEIIHEH
cpenou.

XUMUS Y DKOJOTUS (4 uacos)



OcHOBHBIE BUIbI 3arpsI3HEHUN aTMOC(EPBI U KX UCTOYHHKH.

Bopa. Bona B macmtabax rraneTsl. O4nCcTKa MUTHEBOI BOBI.
[TapuukoBeIid 3¢ deKT, TI00anpHOe MOTEIUICHNE KIMMaTa U UX BO3MOKHBIC MOCIIEICTBUS.
O30HOBBI €TI0 U €ro 3HaYeHUe JUTS KU3HHU Ha 3emuie. 3amuTa atMoc(epsl OT 3arpsi3HeHHUS.
Hedts u Hedrenponyktsl. HedTh Kak TOmIMBO. 3arps3HeHUs] MUPOBBIX BOJJOEMOB.
JIn4yHas OTBETCTBEHHOCTH KaXKJIOI'0 YEJIOBEKA 3a OE30M1aCHYI0 OKPYXKAOLIYIO CpeLy.

VI TemaTuveckoe niIaHUPOBAHUE

Hcnoab3oBanue
Koui- o0opynoBaHus LeHTpa
Ne Tema 3aHsTHS 5o €CTEeCTBEHHOHAYYHOI 1
n/n 4ACOB TEeXHOJOTHYeCKOH
HanpaBJeHHOCTel
«Touka pocra»
l. BemecrBa 3

1. | HemHoro wu3 wucropum XuMHH. XHMHUS BUEpa, JIeMOHCTpaIMOHHOE
CETrOJHs1, 3aBTpA. obopynoBaHue

2. | BemectBo, (pu3n4ecKue CBONWCTBA BEIIIECTB.

Otnryure 9UCTHIX BemecTB oT cMeceit. CrocoOml
pa3aeieHus: CMecen.

3. | IlpakTuyeckas padora Ne 1  «CrnocoOsr Ludposast maGoparopus 1o
paszielieHus cMecei. xuMuH (6a30BbIil yPOBCHB),

KOMIIJIEKT TIOCY/IbI U
000pyI0OBaHMS IS
YYEHHYECKHUX OIBITOB
(bpusmka, xumus,
OHMOJIOTHSI ), KOMILJIEKT
XUMHUYCCKUX PECAKTHBOB
1. XuMHYeCKHE peaKkiuu 4

4. | Ilpu3naku xumudeckux peaknuil. Kiaccudukanuys
XUMHUYECKUX PEAKIUN 10 pa3IudHbIM ITPH3HAKaM.

DIEKTPOTUTHIECKAs TUCCOIHAITHSI.

5. | DIEKTPOJUTHI U HEAJICKTPOJIUTHI. Peakiimu HOHHOTO JleMOHCTpaIIHOHHOE
oOMeHa. OKHCIIUTEIIBHO-BOCCTAHOBHTEIIBHBIC o0opynoBaHue
peakuuu. OKUCIUTEIN U BOCCTAHOBUTEIIH.

6. | JladopaTtopHuasi padora Ne 1 «Peakmus 3amenieHus [Mudposas mabopatopus Mo
MeIH JKEIe30M B PacTBOPE MEIHOrO Kylopoca, xumnu (6a30BBIii ypOBEHB),
BOJIOPOJIa IIMHKOM B PacTBOPE COJISTHOM KUCIOTBI». KOMIUICKT IIOCYZIbI 1

000py0BaHUS IS
YUEHUYECKUX OTIBITOB
(pu3uka, xumus,
OMOJIOTHS ), KOMILIEKT
XUMHWYCCKUX PCAKTHBOB

7. | JIaboparopunass pabdora Ne 2 «Peakuus oOmeHa Ludporast 1aboparopust o
MKy KapOOHATOM KalblUs M COJISIHOM KHMCIOTOM, xumun (6a30BbIA YPOBEHD),
XJIOpUIOM Oapusi U CepHOW KucIoTOW», «Peakuus KOMILICKT II0CY/Ibl X
paznoxenus ruapokcuaa meau (11)». 00opyIoBaHMs 1T

YYEHHUECKHUX OIBITOB
(pu3uka, xumus,
OHMOJIOTHS ), KOMILJIEKT
XUMHUYCCKUX PCAKTHBOB
I1l. Mertanuabl. 9




XapaKTepI/ICTI/IKa MCTAJJJIOB T'JIaBHBIX HOI[I‘pyrIH H UXxX
COEIMHEHUI.

OOm1ast xapaKTepUCTHKA METAJJIOB TJIABHBIX
noarpynm I-III rpynm B ¢Bsi3M ¢ UX MOJIOKEHUEM B
NIEPUOANYECKON CUCTEME XUMUYECKUX 3JIEMEHTOB
J.W. MenneneeBa u 0COOEHHOCTH CTPOCHUS HX
aTOMOB.

10.

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

JleMoHCTpalimoHHOE
obopyoBaHue

11.

XapaKTepI/ICTI/IKa MEPCXOJHBIX 3JICMCHTOB — MCIH,
Kelesa, aFOMUHUS 110 UX [T0JIOKEHUIO B
HepI/IOHI/I‘-ICCKOI\/JI CHUCTEMEC XUMHNYCCKHUX JJICMCHTOB
J.V1. MenneneeBa 1 0COOEHHOCTSIM CTPOEHUS MX
aTOMOB.

12.

Meramisl B npupoje: pydsl YEPHBIX, [BETHBIX,
JParoleHHbIX METaJUIOB. XapakTepHsle
MeTalinyeckue, (Gru3nueckue U XUMUYECKHe
CBOMCTBA, BHYTPEHHEE CTPOCHHUE METAIIIOB.

13.

IloHsATHE aKTUBHBIX M ITACCUBHBIX MeTalIoB. I1omb3a
" BpEa METAJIJIOB JIA YCJIOBCKA.

14.

DIEKTPOXUMHUYECKUH Pl HANPSDKEHU METAIIIOB.
Koppo3sus meramnos. Mexanu3M Koppo3nuu
MetaioB. Kitaccugukanus Koppo3un METaIoB.
CrocoObl 3aIUTHI OT KOPPO3UH. AHTUKOPPO3UITHBIC
NOKpbITHS. CIUIaBBI.

KoMIuiexT xomiexkuum u3
CIIMCKa

15.

Peakumu OBP ¢ ywactuem MeTamioB W HMX
coenuaeHuit. llemoukn mpeBpamenuii (mo oOpasimy
orn9).

JleMOoHCTpalmoHHOe
obopynoBaHue

16.

IIpakTHyeckasi padora Ne 2 «KadecTBeHHBIC
peaKuu Ha MOHbI METAILJIOBY

Hudposas gadbopaTopus 1o
XUMHUH (0a30BBIN YPOBEHB),
KOMIUIEKT MOCY/Ibl U
000pyTIOBaHMSI 1151
YYEHUYECKUX OMBITOB
(dusuka, xumus,
OHMOJIOTHSI ), KOMILJIEKT
XMMHYECKUX PEAKTHBOB

V. Hemeranabl
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17.

Hemerannsl B npupose. Mcnonas3oBanue npupoIHbIX
pecypcos.

18.

CTpOGHI/Ie ATOMOB 1 MOJICKYJI HCMCTAJIJIOB.

19.

duznyeckre CBOMCTBAa HEMETAIIOB.

20.

CoctaB u  cBONCTBA INPOCTBIX
HEMETAJIJIOB.

BCIICCTB -

21.

Psan QJICKTPOOTPULIATCIBHOCTH HEMCTAJIJIOB.

22.

XHMHYECKHE CBOMCTBA HEMETAIIJIOB.

udposas mabopaTtopus 1Mo
XUMUH (0a30BBIN YPOBEHB),
KOMIUIEKT MTOCYbI U
000pyI0BaHUS IS
YYEHUYECKUX ONBITOB
(pu3uka, xumus,
OUMOJIOTHS ), KOMILIEKT
XUMHYECKUX PEaKTHBOB




23.

HpaKTqucxa;I IIKaja  S3JICKTPOOTPULATCIbHOCTHU
aTOMOB.

24,

Hemerainnsl — OKUCIUTENN U BOCCTAHOBUTEIIN.
B3anmMopeiictBre ¢ IPOCTBIMHU U CIIOKHBIMU
BEILECTBAM.

25.

OOmiast  xapakTepuCTHKa HEMETaJUIOB  TJIaBHBIX
noarpynn IV—VII rpynn B cBA3M € UX MOJI0KEHUEM
B NEPUOJAMYECKON CHCTEME XUMHYECKUX 3JIEMEHTOB
J.W. MenneneeBa u 0COOEHHOCTSIMH CTPOEHUSI UX
aTOMOB.

26.

XapakTepHble XMMHYECKHE CBOMCTBA MPOCTBIX
BEIIECTB U COCAMHEHUN HEMETaJUIOB - TaJIOT€HOB,
KHCJIOpOJia, cephl, a3ora, docdopa, yriaeposa,
KPEMHHUSI.

27.

Pemrenne 3amaHuii Ha COCTaBJIICHME YpPaBHEHMM
XUMHUYECKUX PEAKIIHA.

28.

IpakTuyeckas padora Ne 3 « DkcriepuMeHTaIbHbIC
3aJauy 110 PaclO3HaBAaHUIO U NIOJIY4YEHUIO BEIECTB)

udposas nabopaTopus 1o
xuMHH (6a30BbI YPOBEHbD),
KOMIUIEKT MTOCY/Ibl U
000pyI0OBaHUS TSI
YYEHUYECKUX OMBITOB
(puzuka, xumus,
OMOJIOTHS ), KOMILIEKT
XMUMHYECKUX PEaKTHBOB

V. Xumusi 4 310pOBbe

29.

CoctaB M cpencTBa COBPEMEHHBIX M CTapUHHBIX
CPEICTB TUTHEHBI, POJIb XUMHUYECKUX 3HAHUHA B
IrPaMOTHOM BbIOOPE ITHX CPEICTB; MOJIE3HBIE COBETHI
10 YXOJy 3@ MOJIOCTHIO pTa.

30.

OcCHOBHBIE COCTaBJISIFOIINE 370POBOTO 00Opa3a
xu3HU. [IpaBuia moaaepkanus 310poBOro oOpasza
KU3HU. POJIb XUMUYECKUX 3HAHUN NTPU aHATH3E
B3aMMOJICHCTBHS OpraHu3Ma ¢ BHEIIHEH Cpeaoil.

V1. XumMus 1 3K0Ja0rus

31.

OcHoBHbBIE BUJBI 3arps3HEHUN aTMochepbl M HUX
HCTOYHUKHU.

32.

Boma. Boma B Macmrabax miaHeTol. QuwucTka
NUTHEBON BOJIBI.

33.

[TapuukoBelii 3¢ dekT, TI00aTbHOE TMOTEIJICHUE
KIIUMaTa ¥ UX BO3MOXKHBIE MocneAcTBUs. O30HOBBIM
CIION M €ero 3Ha4YeHHe Jyid KU3HU Ha 3emuie. 3amura
aTMoc(epbl OT 3arpsi3HEHMSL.

34.

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

JInyHast OTBETCTBEHHOCTh KaXKJ0r0 YeJI0BeKa 3a
0€30MaCHYI0 OKPYKAIOILYIO CPELy.

KoMIuiexkT xomiekuun u3
CIMCKa

VIl IlepeueHb peKOMeHIyeMbIX HCTOYHHKOB

1. Apcxkuit FO.M., lanunsn B.M. u np. «Dxonoruueckue mpodaemMsl: 4YTo MPOUCXOIUT, KTO

BHMHOBAT U UYTO JIeNaThy»: yueObHoe nocodbue. M., MHOIITY, 1997.

2. baiikoBa B.M. Xumus nocne ypokos. 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. Opranu3amus 1 npoBeIeHNUE YKOJIOTHIECKOTO MPAKTUKYMa CO
IIKOJIbHUKaMK: MeToandeckue pekomennanuu/B.J1. ['me6osa, H.B.Ilo3aHskoBa. —
Vaesaosck: YUIIKIIPO, 2007

I'peuymnuxosa T.1O. [Iporpamma BHeypouHoil nestenbHOCTH «brocdepa. Dxonorusl.
3nopoBbey. [Teker]: meroamueckue pekomernpanuu /T.1O. ['peuymankosa, 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]: Mmetomuueckue pexkomenaanuu /T.1O0. ['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 BOCITUTaHu0. — Bonrorpam: Yuurens, 2005
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