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|. IMosicHuTeabHAas 3aNMCKA

[Iporpamma «B XuMuu Bce MHTEPECHO» AETAIU3UPYET COAEPKAHME Kypca BHEYPOUHOU
JESITEIbHOCTH, JaeT NMoAPOOHOE paclpeesieHUEe YacoB U MOCIIEI0BATEIbHOCTh U3YUYEHUS TEM U
pa3aenos.

JlanHasi mporpaMMa mnpeJHa3HauyeHa JJIs ydauuxcs 9 kiacca, MO3BOJIET PACHIMPUThH U
YIOIyOUTh Yy Y4YaIIMXCS MPAKTHYECKOE MPUMEHEHHE MOJYYeHHBIX TEOPETUYECKUX 3HAHUU TI0
XUMHH.

ABTOpckass mporpamma paccumtana Ha 34 yueOHbIXx 4Yaca (1 wac B Hememo),
OpUEHTHpPOBaHA Ha YriayOJleHHE U pacIlUpeHHe 3HaHWM, Ha Pa3BUTHE JIOOO3HATEIBHOCTU U
MHTEpeca K XUMHUHU, Ha COBEPIICHCTBOBAHNE YMEHUMN ydaIuXxcsi 0OpalaThCs C BELECTBAMHU.

JlaHHBII  KypC BHEYPOUYHOM  JIEATEIBHOCTHM  MPEAYCMATPUBAET  IKOJOTHYECKYIO
HaIpaBJIEHHOCTh XWMHUYECKOTO 00pa3oBaHUs, MPEIyCMATPUBAET O3HAKOMJICHHE YYalllUXCS C
XUMUYECKUMH aCMEKTaMH COBPEMEHHOM SKOJOTUU M JKOJIOTHYECKUX MpolieM (TiiobaibHOE
MOTEIJIEHUE KJIMMAaTa, O30HOBBIE JbIPbI, KUCIOTHBIE JOXKAH, 3arpsi3HEHHE OKPY)KAroIlel Cpelibl,
UCTOIIEHUE MPUPOJHBIX PECYPCOB).

[leHHOCTh mpOrpaMMbl 3aKJIIOYAeTCsl B TOM, 4YTO Yy4YalllUecs C IOMOIIbI0 Kelc —
TEXHOJIOTUH MOJy4aT BO3MOXHOCTh MOCMOTPETh Ha Pa3JInyHbIE MPOOJIEMBI ¢ O3UIMH YUEHBIX,
OLIYTUTh BECh CIEKTP TPEOOBAHUIN K HAYYHOMY HCCIIE0BAHUIO.

AKTyaJlbHOCTh TpPOrpaMMbl B TOM, YTO OHAa CO3JaeT YCIOBHUS Ui COLMAIBHOTO,
KYIbTYPHOTO U MpOo(ecCHOHAIBHOTO CAaMOOIIpPENEeHHs, TBOPUYECKON camopealn3anuu
JUYHOCTH peOE€Hka, QOpPMUPOBAHUS XMMHYECKOW TPaMOTHOCTH. 3HAHUS M YMEHMS,
HEOOXOIMMBbIE ISl OpraHM3allMd MCCIIEeIOBAaTENbCKOW JIeATENbHOCTH, B OyAylleM CTaHyT
OCHOBOI JJIi OpraHM3alMi Hay4YHO-HCCIIEAO0BATEIbCKON /AEATEeIbHOCTH B BYy3aX, KOJUIEKaXx,
TEXHUKYMax M T.[I.

Bce wuHHOBaIMOHHBIE TEAArOTMYECKHE TEXHOJOTMH HW3HA4YallbHO CTPOSITCS Ha
KOMIIETEHTHOCTHOM TOJIXOJl€ W HalleJeHbl B pe3ynbrare oOydeHHs Ha Oyaymiyio
npodeccHoHAIbHYIO JIeATelNbHOCTh. JlaHHOE yTBepXkAeHHWE U OINpeAenseT aKTyaJbHOCTb
npuMeHenusi «Kelic — MeTozia» B mpakTuke oOpa3oBaHus. Keiic — TEXHOJIOTUU TPEICTABISIOT
co0oii rpynmny o6pa3oBaTelbHBIX TEXHOJIOTUH, METOJ0B U MPUEMOB 00yUYEeHHsI, OCHOBAHHbBIX Ha
pElIeHUH KOHKPETHBIX MpoOJieM, 3a/1ay, MO3BOJIAIOT B3aMMOJECHCTBOBATH BCEM OOYYarOIIUMCS,
BKJIIOUAs MIpernogaBaTes.

[Ipu pa3paboTke MmporpamMMbl aKIEHT JAeJajici Ha BOIPOCHI, KOTOpbIE B 0a30BOM Kypce
XMUMHH OCHOBHOM IIKOJBI PAacCMaTPUBAIOTCS HEAOCTATOYHO MOJHO WM HE PacCMaTPUBAIOTCS
COBCEeM. 3alauul M YIpaXHEHUS MOJ00paHbl TaK, YTO 3aHSATHS 10 UX OCMBICICHUIO U PEIICHUIO
MPOXOJIAT MO0 MapalljieNIbHO C M3Y4aeMbIM Ha YpOKaxX MaTepuajoMm, JIM0O Kak MOBTOPEHHUE YKe
MOJTy4YE€HHBIX 3HAaHUH.

[IpakTHyeckas 3HAYUMOCTh MPOTPAMMBI 3aKJIIOYAETCS B TOM, YTO C IMOMOUIBIO Keiic-
TEXHOJIOTUU YAA€TCs aKTUBH3UPOBATH pa3IU4YHbIE (AKTOPBI: TEOPETUUYECKUE 3HAHUS M0 TOMY
WIH WHOMY KypCy, MPaKTUYECKUH OMBIT 00ydyaeMbIX, MX CIOCOOHOCTH BBICKA3bIBaTh CBOU
MBICIIM, WJEW, NPEUIOKECHHs, YMEHHE BBICIYIIATh aJlbTEPHATHUBHYIO TOYKY 3pEHHS, H
apryMEeHTHPOBAHO BHICKA3aTh CBOIO.

C nmomomipto 3TOro Meroja OOydYarol[de MOoJy4aT BO3MOXKHOCTb TPOSIBUTE U
YCOBEPIICHCTBOBATh AHAIMTUYECKHE M OIEHOUHBIE HABBIKM, HAYYHTHCS padOTaTh B KOMAaHJIE,
MPUMEHSTH Ha IPAKTUKE TEOPETUUECKUI MaTepHa.

HoBusHa naHHOM mIporpaMMbl 3aKIHOYaeTCsi B BO3MOKHOCTH M3Y4YEHMs Y4alIUMUCS
HOBBIX TE€M, HE pacCMaTpUBA€MbIX MPOTPaMMON MpeaMeTra, C IOMOIIBI0 IMPOoOIEeMHO-
CUTYaTUBHOTO OOY4EHHUS C HCIOJIb30BAaHMEM KEHCOB. DTO IMO3BOJIIET CTPOUTH OOydeHHE
yuammxcss 9 KIaccoB € y4eTOM MAaKCHMAaJIbHOTO TMPUOMMKEHHS TMpeAMeTa XUMHH K
IIPAKTUYECKON CTOPOHE KU3HH.

Heab kypca: pacimmupeHue u yriuyojaeHne 3HaHUu| 10 MpeIMeTy, CO3/IaHue BOCIUTHIBAIOIIEH
cpenbl, 00ecTieunBaroIIei aKTHUBU3AINIO WHTEIUIEKTyalbHBIX HHTEPECOB YUaIINXCs B CBOOOTHOE
BpeMsl, pa3BUTHE 3J0POBOM, TBOPUECKH PACTYILEH JIMYHOCTH, MOATOTOBICHHOU K



KU3HCACATCIbHOCTH B HOBBIX YCJIOBUAX, CIIOCOOHOM Ha CONMAJIbHO 3HAYUMYIO HIPAKTUYCCKYIO
ACATCIIBHOCTD, p€ajin3aluio I[O6pOBOJIB‘-IeCKI/IX HMHHUIMAaTUB.

3angaum kypca:
1. ®opmupoBaHre NO3UTUBHON CAMOOLIEHKH, CAMOYBaKEHUSI.
2. ®opMupoBaHNE KOMMYHUKATUBHOW KOMIIETEHTHOCTH B COTPY/IHUYECTBE!
— YMEHHE BECTU AMAJIOT, KOOPIMHUPOBATH CBOU JAEUCTBHUS C IEHCTBUSAMU ITAPTHEPOB 110
COBMECTHOM ACATCIBHOCTH;
— c1ocoOHOCTH T0OPOKETATEIHHO U UyTKO OTHOCUTHCS K JIFOJISIM, COTIEPEKUBATD;
— (opMHUPOBAHKE COIIMATBHO aJIEKBATHBIX CIIOCOOOB MOBEACHUSI.
3. ®opmupoBaHUe CIOCOOHOCTH K OPTaHU3aIUH JCITEIbHOCTH B YIIPABICHHUIO €10:
— BOCIIUTAHUE 1IEJIEYCTPEMIIEHHOCTH U HACTOMUNBOCTH;
— (popMupoBaHUE HABBIKOB OpraHU3aIMU pabOYero MpoCTPaHCTBa U PallMOHAIBHOTO
MCI0JIb30BaHUs pabovyero BpeMeHu;
— (popMupoBaHUE YMEHHUS CAMOCTOSITEILHO U COBMECTHO IJIaHUPOBATH AEATEIbHOCTD U
COTPYIHHYECTBO; — (POPMUPOBAHUE YMEHUSI CAMOCTOSATEIBHO U COBMECTHO IPUHUMATH
pelIeHus.
4. ®opMUpOBaHHUE YMEHUS PELIaTh TBOPUECKUE 3aJaUH.
5. ®opMupoBaHHe yMeHUs paboTaTh ¢ UHPopMaruen (coop, cucTemMaTH3alys, XpaHeHue,
WCIIOJIb30BaHNUE).

Il. Ilnanupyemble pe3yabTaThl OCBOCHHS COAEPKAHUS Kypca

JInyHOoCTHBIMHU pe3yJbTaTaMu ABJIAIOTCA:
- 8 YEHHOCMHO-OPUEHMAYUOHHOU C@hepe’. TYBCTBO TOPIOCTH 32 POCCUICKYIO HAYKY, OTHOIIICHHE
K TPYZY, LEJIeyCTPEMIICHHOCTh, CAMOKOHTPOJIb M CAMOOIICHKA;
- 8 mpy0ooesoli cghepe. TOTOBHOCTh K OCO3HAHHOMY BBIOOPY JanbHEHIIIEH 00pa3oBaTeIbHOM
TPAaCKTOPHUU;
- 8 NO3HABAMENbHOU chepe: MOTHBAIMS YUCHHS, YMEHUE YIPABIATh CBOCH MO3HABATEIbHOMN
JESTEITbHOCTH.

IIpenmMeTHBIMH pe3yJbTaTaMU OCBOCHUS MPOTrPAMMBbI SBJISIFOTCS:
- 6 NO3HABAMENbLHOU Chepe:
OTIMCHIBATH JIECMOHCTPAIIMOHHBIC U CAMOCTOSTEIIBHO IMMPOBEICHHBIC XUMUYCCKUE IKCIICPHUMEHTHI;
KJIACCHU(HUITUPOBATH N3YUECHHBIC OOBEKTHI U SIBJIICHUS;
JaBaTh ONPEJICIICHUS U3YUYCHHBIX IOHSATHI;
OTKCHIBATh M Pa3InyaTh U3ydECHHBIC BEIIECCTBA, IPUMEHICMbBIC B TIOBCEIHEBHOM JKHU3HH,
CTPYKTYpUPOBATh U3yYCHHBIH MaTepUa U XUMHUCECKYI0 HH(DOPMAIUIO, TIOJYYCHHYIO U3 IPYTHUX
HCTOYHHUKOB;
JIeTIaTh BBIBOJIBI M YMO3AKIIOUCHHUS U3 HAOJIFOICHHIA;
0e30IMmacHO 00paaThCsl BEISCTBAMHU.
- 6 mpy0osoi cghepe:
TUTAHUPOBATh M OCYIIECTBIISATH CAMOCTOSTEIILHYIO PA0OTY MO MOBTOPSHUIO U OCBOCHHUIO
TEOPETHUYECKON YaCTH,
TUTAHUPOBATh U TIPOBOIUTH XUMUYECKUN IKCIIEPUMEHT; HCIIOJIb30BaTh BEIIECTBA B COOTBETCTBUH
C UX MpeIHa3HAUYCHUEM U CBOMCTBAMH.
- 8 YEHHOCMHO - OPUEHMAYUOHHOUL chepe:
AHaTM3UpOBaTh U OLEHUBATH TIOCICACTBHS JIISI OKpYIKaroIien cpenpl OBITOBOI u
MIPOU3BOJICTBEHHOH JICATEIILHOCTH YeJIOBEKA.
- 8 chepe bezonacHocmu HcUHeOessMeIbHOCMUL:
OKa3bIBaTh MEPBYIO MOMOIIbL MTPHU OTPABICHUSAX, 0XKOTAaX U IPYTUX TPaBMax, CBSI3aHHBIX C
BEIIIECTBAMU M JTA0OPATOPHBIM 000PYIOBAHUEM.

MeTal'lpe)IMeTHbIMI/l pe3yJabTaTaMM SABJISAIOTCA:



- YMEHHUE OTPENICIATh CPEICTBA, TEHEPUPOBATH WU, HEOOXOIUMBIE JIJISl UX peaTu3alliy;
- BJIaACHHUC YHUBCPCAJIbHBIMU €CTCCTBCHHO-HAYYHBIMU crocodaMmu ACATCIIbBHOCTU: U3MCPCHUC,
HaOII0/ICHUE, SKCIIEPUMEHT, Y9eOHOE MCCIIC0BAHNUE;
- YMCHHUC OINPCACIIATh LCIN U 3ada4u ACATCIbHOCTH, BBI6I/IpaTL cpeacTBa pcajin3annuu LCIU U
MMPUMCHATH UX Ha INPAKTUKE,
- UCII0JIb30BATH PA3JIMYHBIC UCTOYHUKHA IAJIA MMOJTYUCHUA XUMHYECKOU I/IH(l)OpMaL[I/II/I.

OcBoeHnue IMporpaMmaI BHCypO‘{HOﬁ JCATCIIBHOCTHU 06yanOIIII/IMI/IC$I IMO3BOJIMT IOJYYHUTH
CIIEIYIOLIHE PE3YIbTATHI:

B cepepe pazeumusa nuunocmuvix yHueepcanbHovixX yueOHbIX 0elcm Uil 8 PAMKAX:
Koenumuenozo komnonenma 6yoym cgpopmupoganul:

- 9KOJIOTMYECKOE CO3HAaHUE, NIPU3HAHUE BHICOKON IIEHHOCTH U3HU BO BCEX €€ IPOSBICHUSIX;
MIpaBUJI TOBE/ICHNUS B YPE3BBIYANHBIX CUTYALIMSIX;

- OCHOBBI COLMAIbHO-KPUTUYECKOTO MBILIICHUS, OPUEHTAIINS B OCOOCHHOCTSIX COLUAIbHBIX
OTHOIIIEHUW U B3aUMOICHCTBHIA.

Heamenvnocmuozo komnonenma 6yoym cghopmuposansi:

- YMEHHE BECTU JUAJIOT Ha OCHOBE PAaBHONPABHBIX OTHOUIEHUI M B3aUMHOTO YBa)KE€HUS U
MIPUHATHS;

- YCTONYMBBINA IMO3HABATENbHBIN MHTEPEC M CTAHOBJIEHHME CMBICIOOOpa3yrouiel (QyHKIUU
M03HABATEILHOIO MOTHBA;

- TOTOBHOCTbH BbIOOpA MPOo(UILHOr0 00pa3oBaHusl.

LlenHocmHo20 U SIMOYUOHATLHO20 KOMNOHEHMO8 Oydem chopmuposana.

- MOTPeOHOCTh B CAMOBBIPAKEHUHU U CaMOpealin3allii, COUAIbHOM MPU3HAHUU.
OOyyaromuiics MOIy4YUT BO3MOXKHOCTD 1Jis1 (GOPMUPOBAHMUS:

- TOTOBHOCTH K CaMOOOpPa30BaHUIO U CaMOBOCIIUTAHUIO;

- BRIP@KEHHON YCTOMYHMBOM y4eOHO-TT03HABATEIIbHON MOTHUBAIIUY M HHTEpPECa K YUCHHUIO.

B cghepe pazeumus pezynamuenvix yHugepcanvbHuviX y4eOHbIX 0elicmeuil 00yuaruiuiic
Hayuumcsa:

- CaMOCTOSATEIbHO AHAJU3UPOBATH YCIOBHS NOCTWKEHHS €M HAa OCHOBE y4yeTa BbIIEICHHBIX
y4UTEIEeM OPUEHTUPOB JICHCTBUS B HOBOM y4eOHOM MaTepuale;

- LIeJIeToJIaraHuio, BKIII04as MOCTaHOBKY HOBBIX 1I€JIel, mpeoOpa3oBaHue MPaAKTUUECKON 3a/1a4uu
B [T03HABATEJIbHYIO;

- IJTAHUPOBATH MYTH JTOCTHXKEHUS LIeTeH.

THonyuums 603MOHCHOCMb HAYYUMBCA:

- NP TUIAHUPOBAHUU JIOCTHIKEHUS 1IeJIel CaMOCTOSITENIbHO U a/IeKBaTHO YYUTHIBATH YCIOBUS U
CpEICTBa UX AOCTUKCHHUS;

- CaMOCTOSTEIIbHO CTAaBUTh HOBbIE YUEOHbIE LIETTU U 3a/1a4H.

B cepepe pazeumuna nosnasamenvnbix yHUEEPCANbHBIX YUEOHBIX OCUCHEUTL 00YUAIOUUIICA
Hayuumca:

- IPOBOIUTH HAOIIOIEHUS U SKCIIEPUMEHT MOJT pyKOBOICTBOM YUHUTEIIS;

- OCHOBAM pealln3alliu IPOEKTHO-UCCIIEJ0BATEIbCKOM EATENBHOCTH;

- OCYILECTBJISATh PaCIIMPEHHBINH NOUCK MH(POPMALIMH C MCIIOJIB30BAaHUEM PECYPCOB OUOIMOTEK U
HMHTEpHETA.

Llonyuum 603MOMCHOCMb HAYYUMBCA:

- CaMOCTOSITEIBHO MPOBOAUTH MCCIEIOBAaHNS HA OCHOBE PUMEHEHUS METOJI0B HAOIIOJICHUS U
JKCIIEpUMEHTA;

- CTaBUTbH NpoOJIEMy, apIryMEHTHPOBATh €€ aKTyaJlbHOCTb;

- OPraHU30BaTh UCCIIEIOBAHKE C LIEJIBIO IIPOBEPKU THIIOTESBI;

- BBIIBUT'aTh TUIIOTE3BI O CBA3AX U 3aKOHOMEPHOCTSX IIPOLIECCOB;

- leJlaTh YMO3AKJIIOYEHUS U BBIBOJBI HA OCHOBE apIyMEHTALIUH.

B cghepe pazeumus KOMMYyHUKAMUBHBIX YHUGEPCAILHBIX YUEOHBIX OCliC Ul 00yUarOWuiica
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Hayuumcsa:

- aJICKBaTHO HCIIOJIb30BaTh PEUYEBbIC CPEACTBA I PELICHUS Pa3JIMYHBIX KOMMYHUKATHUBHBIX
3a/1a4; BJIAJICTh YCTHOW U MUCBMEHHOU PEYbIO;

- aJIEKBaTHO MCIIOJIb30BATh pe4b Ul INIAHUPOBAHUS U PErYJISIIUN CBOEH JCSITEIBHOCTH;

- OPraHU30BBIBATh U IUNIAHUPOBATH Y4eOHOE COTPYIHUYECTBO C YUUTEIEM U CBEPCTHUKAMU;

- CTPOUTBH MOHOJIOTUYECKOE KOHTEKCTHOE BBICKa3bIBAHHUE;

- MHTETPUPOBATHCS B IPYIITY CBEPCTHUKOB U CTPOUTH IIPOJYKTUBHOE B3aMMOJIEHCTBUE CO
CBEPCTHUKAMU U B3POCIIBIMH.

LHonyuums 603MOXHCHOCMb HAYYUMbCA:

- OKa3bIBaTh MOJJIEPKKY U CONECHCTBUE TEM, OT KOT'O 3aBUCUT JOCTHKECHHE LIEJIU B COBMECTHOM
NESATENbHOCTH;

- Opath Ha ce0s MHUIMATUBY B OPraHU3allMU COBMECTHOI'O JIEHCTBUSI.

111 ®opmbl 1 BHABI y4eOHOM AeATEJbHOCTH

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

— METO/JI CIIyXOBOT'O BOCHPUSATHUS U CIIOBECHON Nepeaadn HHPOpMalnu;

IIPUEMBI: paccKas, JEeKIUs, TUCKyccusi, Oecesia, BHICTYILICHHE;

— METOA CTUMYJIMPOBAHHA U MOTHUBALIUU;

IMPHUEMBI: CO3JaHUC CUTyallH YCII€Xa, ITOOIIPEHUEC, BBIMTIOJITHEHUC TBOPUCCKHUX SaJIaHHﬁ, CcCO31aHHuEC
MPpOOJIEMHON CUTYAIMH, MPOTHO3UPOBAHUE OYAYIIeH ACSITEIHPHOCTH, KOPPEKTHOE TPEIbIBIICHNE
TpeOOBaHUM, 3aUHTEPECOBAHHOCTh pe3yJibTaTaMi paboThI;

— METOJ1 epeiauy HHPOPMALUU C HIOMOIIBIO MPAKTHUECKON JeATENbHOCTH;

IIPUEMBI: COCTaBJICHUE IIJIaHA, TE3UCOB BBICTYIUIEHUH, pelaKTUPOBaHHUE, OLICHUBAHUE
BBICTYIIJICHUH, COCTaBJICHHE CXEM U TaOJIuI;

— METOJ KOHTPOJIS;

IIPUEMBI: aHAJIN3 BBICTYIUICHUH, HAOJIIOEHHS, CAMOOIIEHKA, OLICHKA I'PYIIIbI, TECTHI,
BBICTYIIJICHUS Ha 3aHATHSX, 3aLIUTa IPOEKTA.

@®opMbl OPraHu3anuu 00y4eHus :
— IpYIIIOBEIE;

— UH/UBUIyaJIbHBIC;

— (ppoHTaATBHBIE.

IV ®opMbI KOHTPOJIA Pe3yJIbTATOB OCBOEHHS IPOTPAMMBI

@DopMbI KOHTPOJIS:
® TEKYyUIMH KOHTPOJb (OLIEHKAa aKTUBHOCTHU P 00CYKIEHUU MPOOJIEMHBIX BOIIPOCOB,
pe3yabTaTOB BBIIOJHEHUS JOMAIIHUX 3aJaHUM);
® TEeMaTUYECKUH KOHTPOJIb (OLIEHKA Pe3yJbTaTOB TEMAaTHUECKOTO TECTUPOBAHMS);
® UTOTOBBIM KOHTPOJIb (OLIEHKA PE3yIbTaTOB BHIMOJIHEHHs pa3inyHbIX BapuanToB KHIMoB)

V CoaepxaHusi Kypca BHEYPOUYHOM AeITeIbHOCTH

BEHIECTBA (3 uyaca)

Hemnoro u3 ucropun xumuu. XuMus BUepa, Cero/iHs, 3aBTpa.
BemectBo, (huznyeckue cBOWCTBA BEIECTB.

OTnuumne YUCTHIX BEIECTB OT cMeceld. CrocoObl pa3iesieHus CMeCei.
IIpakTuuyeckas padora Ne 1 «CriocoOsl pa3yieneHus: cMecein».

XUMHUYECKHUE PEAKIIUMH (4 gyaca)



[Ipuznaku xumuyeckux peakuuil. Kiaccuukanms XUMHYECKMX peakiuil Mo pa3IudHBIM
IIPU3HAKaM. OJIEKTPOJUTHYECKAs IUCCOLMALMS. OJIEKTPOJIUTBI M HEDJEKTPOJUTHl. Peakuuu
HOHHOTO  oOMeHa.  OKHCIHMTENbHO-BOCCTAHOBHUTEIbHbIE  peakuud.  OKUCTUTENd |
BOCCTaHOBUTEIIN.

JlabopaTopnasi paGora Ne 1 «Peakuus 3aMerieHuss MEQU JKEJIE30M B PacTBOPE MEIHOIO
KYyIIOpOca, BOJOPOAA IMHKOM B PacTBOPE COJITHOM KHUCIOTBDY.

JlagopaTopuasi pa6ora Ne 2 «Peakumsi oOMeHa MeEXIy KapOOHATOM KaJbIUs M COJSHOU
KHUCIJIOTOM, XJIOPUIOM Oapusi U CEpHOM KHUCIOTOW», «Peakius pas3iioKeHUs] THIPOKCUAA MEIu

(1)».

METAJLJIBI (9 yacoB)

XapakTepucTUKa METAJUIOB TJIABHBIX MOJATPYIII U UX COSANHEHUN

OO01ast XxapakTepucTHKa METauIoB riaaBHbIX noarpynn [-III rpynm B cBsi3u ¢ uX MoJI0KEHUEM B
MEePUOANYECKON cHcTeMe XUMHUeckux sineMeHToB /.M. MenneneeBa u 0COOCHHOCTH CTPOCHHS
UX aTOMOB.

XapakTepHble XUMHUYECKHE CBOWCTBA IPOCTHIX BEIIECTB U COEAMHEHUI METAIJIOB - IIEJIOYHBIX,
IEJIOYHO3EMETIbHBIX.

XapakTepucTHUKa NEPEXOIHBIX JIEMEHTOB — MEIH, XKeJle3a, aTFOMUHUS 110 UX MOJIOKEHUIO B
MEPUOANYECKON CHUCTeMe XUMUYecKux 3eMeHToB [[.M. MenpeneeBa 1 0COOCHHOCTSIM CTPOSHUS
UX aTOMOB.

Mertannsl B mpupoje: pydbl UYEpHBIX, I[BETHBIX, JPAarolleHHbIX METAJUIOB. XapaKTepHbIe
MeTalsInyeckre, (QU3nYeckhue M XUMHUYECKHE CBOIICTBa, BHYTPEHHEE CTPOEHHE METaJlIOB.
[ToHsiTHE aKTUBHBIX U TACCUBHBIX MeTaJIOB. [loNb3a U Bpe METaIOB IS YelloBeKa.
DNEeKTPOXUMHUYECKUHN Psjl HanpsbkeHnid MetamuioB. Koppos3us meramioB. MexaHW3M KOppo3uHU
MeramioB. Knaccudukanus xoppo3un MetamwioB. CrnocoObl  3alUThl  OT  KOPPO3HH.
AHTHKOppO3UiiHbIE MOKPBITHS. CILIaBBI.

Peakimun OBP ¢ yuactuem MeramioB u ux coeauHeHuil. llemouyku mpeBparenuii (mo oopasiy
oro).

IIpakTHyeckasi padora Ne 2 «KauecTBeHHBIC peakIlii Ha HOHBI METAJIOB)»

HEMETAJLJIBI (13 yacoB)

Hewmeramier B mpupoe. Micnionp30BaHue MPUPOITHBIX PECYPCOB.

Ctpoenne aromoB HemerauioB. CTpoeHUsT MOJEKy1n HeMeTauioB. (Du3nyeckue CBOWCTBa
HemeTauioB. COCTaB M CBOMCTBA MPOCTHIX BEIIECTB — HEMETAJUIOB.

Psin anekTpooTpuIaTebHOCTH HEMETAIUIOB. XUMUYECKUE CBOMCTBA HEMETAILIOB.

[IpakTdeckass 1Kajga 3IEKTPOOTPHUIIATEIIBHOCTH aTOMOB. HemeTamibl — OKHCIWTENH |
BOCCTaHOBHTEH. B3anumoieiicTBrE C MPOCTHIMH U CIIOKHBIMHU BEIIIECTBAM.

OOmiass xapakTepucTHka HeMeTaiioB raBHbiXx noarpynn IV-VIl rpynn B cBsi3u ¢ wux
MOJIOKEHHEM B TICPHOJMYECKOW CUCTeMe XuMmHuueckux 3jemeHtoB J[.M. MeHneneeBa u
0COOEHHOCTSIMHU CTPOCHHSI UX aTOMOB.

XapakTepHble XMMHUYECKHE CBOWCTBA TMPOCTHIX BEHICCTB M COCIUHCHUH HEMETAJUIOB -
raJIoreHOB, KUCIIOPO/ia, Cephl, a30Ta, (ocdopa, yriepoaa, KpeMHUSI.

Penienue 3aianuii Ha COCTaBIICHHE YPABHEHUH XMMHUYECKUX PEAKIUH.

IIpakTnyeckas padora Ne 3 «OKcriepuMEHTANBHBIEC 33/]a4l [0 PACTIO3HABAHUIO U TIONYYEHHUIO
BEII[ECTBY

XUMMUSI U 3TOPOBBE (2 uaca)

CocraB U CpelIcTBa COBPEMEHHBIX M CTAPUHHBIX CPEJICTB TUTHEHBI, POJIb XUMUYECKUX 3HAHUU B
IPaMOTHOM BBIOOPE ATHX CPEICTB; MOJE3HBIE COBETHI MO YXOMAY 3a MOJOCTHIO PTa.

OcCHOBHBIE COCTaBIISIONIUE 3I0POBOTO 00pasa »ku3Hu. [IpaBuia moanepaHus 3I0poBOTO 00pasa
KU3HU. Ponp XMMHMUYECKMX 3HAHMI TNpU aHANIM3€ B3aMMOJECHUCTBHUS OpraHU3Ma C BHEIIHEH
cpenou.

XUMUS ¥ DKOJIOT U (4 uacos)



OcHOBHBIEC BUJBI 3arps3HEHUI aTMOC(Ephl U UX UCTOYHHUKH.
Bopa. Bona B macmtabax miuaHeTsl. O4ncTKa MUTHEBOM BOJIBI.
[TapuukoBsiid 3¢ (ekT, rmodanbHOe MOTEIUIEHHE KIMMaTa U MX BO3MOXKHBIE MOCIEICTBUSL.
O30HOBBII CIIOH M €ro 3HaYeHHe I )KU3HU Ha 3emiie. 3ammra aTMocqepsl OT 3arps3HEHUS.
Hedts u HedrenpoaykTsl. HedTh Kak TOmmBo. 3arpsi3HEeHNUs MHPOBBIX BOJOEMOB.
JInuHast OTBETCTBEHHOCTD KaXKJIOTO YEJIOBEKa 3a OE30MaCHYI0 OKPY)KAIOUIYIO Cpeay.

VI TemaTu4yeckoe njiaHupoBaHue

HUcnonb3oBanue
Koui- 000opy/0oBaHus LIEHTPA
Ne Tema 3aHATHSE BO €CTEeCTBEHHOHAYYHO U
n/n YACOB TeXHOJIOTHYeCKOH
HanpaBJeHHOCTel
«Touka pocra»
l. BemecrBa 3

1. | HemMHOro wm3 wucropum xumuu. XuMHUA BUeEpa, JleMOoHCTpaIOHHOE
CETOJHs1, 3aBTpA. obopyoBaHue

2. | BemectBo, pusznueckne CBOMCTBA BEIIECTB.

OTnuure YuCTHIX BemecTB OT cMecel. CocoOsn
pa3aeneHus CMecen.

3. | MpakTuueckass padora Ne 1  «CrmocoObl [udposas maboparopust o
paszielieHus cMeceii». XuMHH (0a30BbIii yPOBEHB),

KOMIUIEKT MOCYABI U
000pyI0OBaHMS 1151
YUEHUYECKUX OTIBITOB
(pusuka, xumus,
OHMOJIOTHS ), KOMILJIEKT
XUMHWYCCKUX PEAKTHBOB
1. XuMH4ecKue peakiuuu 4

4. | Ilpu3naku XuMUYecKuX peakiui. Knaccudukamms
XUMHYECKUX PeaKLUi MO pa3IudHbIM IPU3HAKAM.

DNEKTPOIUTHYECKAs JUCCOLUAITHS.

5. | DAEKTPOIUTHI U HEINEKTPOIUTHI. Peakiinu HOHHOTO JIeMOHCTpaIOHHOE
obMeHa. OKUCIUTETHLHO-BOCCTAHOBUTEIbHbIE 000opyI0BaHKE
peakuuu. OKUCIUTETN U BOCCTAHOBUTEIH.

6. | JladopaTtopHuasi padora Ne 1 «Peakius 3amenieHus [Mudposas mabopatopus Mo
MeIH JKEeIe30M B pPacTBOPE MEIHOIO Kylopoca, xumnu (6a30BBIii ypOBEHB),
BOJIOPO/Ia IMHKOM B PacTBOPE COJISTHOU KUCIOTHI». KOMIUICKT IIOCYZIbI 1

000pyI0BaHUS IS
YUEHUYECKUX OTIBITOB
(pusuka, Xumus,
OMOJIOTHS ), KOMILIEKT
XUMHWYCCKUX PCAKTHBOB

7. | JlabopatopHasi padora Ne 2 «Peaknus oOMeHa Ludposas mabopatopus 10
MKy KapOOHATOM KalblUS W COISHON KHMCIOTOMH, xumun (0a30BbIA YPOBEHD),
XJIOpUIOM Oapust U CepHOM KHcaoTOW», «Peakuus KOMILICKT 1I0CY/Ibl X
paznoxenus ruapokcuaa meau (11)». 000pynoBaHus i

YYEHHUECKHUX OIBITOB
(pu3uka, xumus,
OHMOJIOTHS ), KOMILJIEKT
XUMHUYCCKUX PCAKTUBOB
I1. Meranibl. 9




XapaKTepI/ICTI/IKa MCETAJJIOB I'JITaBHBIX HOI[I‘pyrIH Hn Ux
COEIMHEHUI.

OOm1ast xapaKTepUCTHKA METAJJIOB TJIABHBIX
noarpyni -1l rpym B ¢Bs3M ¢ uX 0JI0KEHNEM B
MIEPUOIUYECKON CUCTEME XUMUYECKUX JIEMEHTOB
J.1. MenneneeBa 1 0COOEHHOCTH CTPOCHHSI UX
aTOMOB.

10.

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

JleMoHCTpaliMoHHOE
obopymoBaHue

11.

XapaKTepI/ICTI/IKa MEPCXOJHBIX 3JICMCHTOB — MCIH,
xKelesa, aIFOMUHUS 110 UX [0JIOKEHUIO B
HepI/IOHI/I‘-ICCKOI\/JI CHUCTEMEC XUMHNYCCKHUX JJICMCHTOB
JI.V1. MennieneeBa 1 0COOEHHOCTSIM CTPOEHUS UX
aTOMOB.

12.

Mertaiisl B IpUpoAe: pybl YEPHBIX, LIBETHBIX,
JparoleHHbIX METaJIJIOB. XapakTepHble
MeTalinyeckue, Gu3nyecKue U XUMHUYECKUe
CBOMCTBA, BHYTPEHHEE CTPOEHHE METAJIJIOB.

13.

IloHsATHE aKTUBHBIX M IACCUBHBIX MeTa/IOB. I1omp3a
" BpEa METAJIJIOB JIA YCJIOBCKA.

14.

DIEKTPOXUMHUYECKUH Pl HAIPSDKEHU METAIIIOB.
Koppo3sus Meramnos. MexaHu3m Koppo3nuu
MetaiioB. Kitaccugukanus Koppo3un METaIoB.
CrocoObl 3a1TUTHI OT KOPPO3HH. AHTUKOPPO3UHHBIC
nokpeITHs. CIIaBbl.

KoMIuiexT xomiexkumn u3
CIIMCKa

15.

Peakumu OBP ¢ ywactuem wMeTauioB W HX
coenuHeHui. llemouku mpeBpamieHuit (Mo o0pasiy
or9).

JleMOoHCTpalimoHHOE
obopynoBaHue

16.

IIpakTHyeckasi padora Ne 2 «KadecTBeHHBIE
peaKkiuu Ha MOHbI METAILJIOBY

Hudposas gadopaTopus 1o
XUMHUH (0a30BBIN YPOBEHB),
KOMIUIEKT MOCY/Ibl U
000pyT0OBaHMS IS
YYEHUYECKUX OTBITOB
(pusuka, xumus,
OHMOJIOTHSI ), KOMILJIEKT
XMMHYECKUX PEAKTHBOB

V. Hemeranabl
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17.

Hemerannsl B npupoge. Mcnonib30Banne mpupoIHBIX
pecypcoB.

18.

CTpOGHI/Ie aTOMOB HEMCTAJIJIIOB.

19.

CTpOGHI/IH MOJICKYJI HCMCTAJIJIOB.

20.

du3nyeckue CBOMCTBAa HEMETAIIIIOB.

21.

CoctaB u  cBONCTBA INPOCTBIX
HEMETAJIJIOB.

BCIICCTB -

22.

Pan QJICKTPOOTPHUIATCIBHOCTH HEMCTAJIJIOB.

23.

XHMHYECKHE CBOMCTBA HEMETAIIOB.

udposas mabopaTtopus 1Mo
XUMUH (0a30BBIN YPOBEHB),
KOMIUIEKT MTOCYbI U
000pyIOBaHUS IS
YYEHUYECKUX OTBITOB
(pu3uka, xumus,
OUMOJIOTHS ), KOMILIEKT
XUMHYECKUX PEAKTHBOB




24,

HpaKTqucxa;I IKaja  3JICKTPOOTPUHIATCIIBHOCTU
aTOMOB.

25.

Hemerainsl — OKMCIUTENIN U BOCCTAHOBUTEIH.
B3anmoeiicTBre ¢ IPOCTBIMU U CIIOKHBIMU
BEILECTBAM.

26.

OOmast  XapakTepUCTHKa HEMETaNIOB  TJIaBHBIX
noarpynn [V-VII rpynn B CBsA3M ¢ UX IOJIOKEHUEM
B MEPUOJNYECKON CUCTEME XUMUYECKUX DJIEMEHTOB
J.W. MenneneeBa u 0COOEHHOCTSAMM CTPOEHUS UX
aTOMOB.

27.

XapakTepHble XMMHYECKHE CBOMCTBA MPOCTHIX
BEIIECTB U COCAMHEHUI HEMETaJUIOB - TaJIOT€HOB,
KHCJIOpOJia, cephl, azota, (ocdopa, yrieposa,
KPEMHHSI.

28.

Pemrenne 3amaHmii Ha COCTaBJIEHHE YpaBHEHUM
XUMHUYECKUX PEAKIIUH.

29.

IIpakTuuyeckas padora Ne 3 «DkcriepuMeHTaTbHbIE
3aJauy 110 Paclo3HAaBaHUIO U MTOJIyYEHHIO BELIECTBY

udposas nadopaTopus 1o
xuMHH (6a30BbI YPOBEHBD),
KOMIUIEKT MTOCY/Ibl U
000pyTOBaHMS JIJIs1
YYEHUYECKUX OTBITOB
(pu3uka, xumus,
OMOJIOTHS ), KOMILIEKT
XMMHYECKUX PEaKTHBOB

V. Xumusi 4 310pOBbe

30.

CoctaB M cpeacTBa COBPEMEHHBIX M CTapUHHBIX
CPEICTB TUTHEHBI, POJIb XMUMHUYECKHUX 3HAHUH B
IrPaMOTHOM BBIOOPE ITHX CPEJCTB; MOJIE3HBIE COBETHI
10 YXOAY 3a MOJIOCTHIO pTa.

31.

OCHOBHBIE COCTaBIISIONINE 3J0POBOTO 00pasza
xu3HU. [IpaBuia moaaepxanus 310poOBoro oopasa
KU3HU. POJIb XUMUYECKUX 3HAHUM MTPU aHAIH3E
B3aMMOJICHCTBHS OpraHu3Ma C BHEIIHEH CPEeaoi.

V1. XuMus 1 3K010rus

32.

OcHOBHBIE BUJBI 3arps3HEHUN aTMOC(EpPhl U HX
HCTOYHHKH.

Boma. Boma B wMmacmrrabax 1miraHeTbl. OuncTka
NUTHEBON BOJIBI.

33.

[TapuukoBelid 3¢ dekr, TI00aIbHOE TMOTEIUICHUE
KIIUMaTa ¥ X BO3MOXHBIE mocieAcTBUs. O30HOBBIIM
CIION M ero 3HadyeHue AJis )KU3HU Ha 3emIe. 3amuTa
aTMoc(epbl OT 3arpsi3HEHMSL.

34.

Hedts 1 nHedrenponykrsl. HedTh Kak TOMIMBO.
3arpsi3HEHUs] MUPOBBIX BOJIOEMOB.

JInyHast OTBETCTBEHHOCTh KaXKI0T0 YeJIOBeKa 3a
0€30MaCHYI0 OKPYKAIOILYIO CpeLy.

KoMIuiexkT xomiexkuun u3
CIIMCKa

VIl IlepeuyeHb pekOMeHAyeMbIX HCTOYHHKOB

1. Apcxkuit FO.M., lanunsn B.U. u np. «Dxonorudeckue npooaemMsbl: 4T MPOUCXOAUT, KTO

BHHOBAT U YTO JeNaThy»: ydebHoe nocodbue. M., MHIITY, 1997.

2. baiikoBa B.M. Xumus nociue ypokoB. B momomp mikose. — M.: [Ipocsemnienue, 2011.
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brikanosa T.A., beikanoB A.C. 3agauu 1o XUMHH € SKOJOTUUYECKUM COJIEP)KAaHUEM. —
Boponex, 1997.

Tomeadensn M.I'. BueknaccHas pabora mo xumuu. — M.: [Ipocsemenne, 2012.

I'me6osa B.JI. Opranu3amus 1 npoBeIeHNE YKOJIOTHIECKOTO MPAKTUKYMa CO
IIKOJIbBHUKaMK: MeToandeckue pekomennanuu/B.J1. ['me6osa, H.B.Ilo3aHskoBa. —
Vaesaosck: YUIIKITIPO, 2007

I'peaymankosa T.1O. [Iporpamma BHeypouHO# aestenbHOCTH «brocdepa. Dxomorusi.
3nopossey. [Tekcr]: meroandeckue pekomennayu /T.10. ['peaymankosa, E.B.
Crmpuna. — YaesHock: ®T'BOY BO «Yul'TIV um. U. H. YiesaoBay, 2017.
I'peuymnuxosa T.1O. [IporpamMMa BHEypOUHO 1EATEIBHOCTH «KOJIOT0-KPAeBEIUECKHE
kBecTb». [ Tekct]: meTonuaeckue pekomenaanuu /T.10. I'peuymankosa, E.B. Criupuna.
— Vaesaosck: ®I'BOY BO «Yal'TlY um. U. H. Ynesuosay, 2017.

Crnupuna E.B. [Ipaktukym o qucuuninune «lIpuxiagnas ruapoduonorus»: yaeoHoe
nocobue. YapsgHoBck: YI'CXA um. I1.A. Cronsimuna, 2012,

Crnnpuna E.B. IIporpamma BHEypoUHOIl nesiTenbHOCTH «HeloBeK cpelin Troaen».

[Texct] : MmeToauyeckue pekomeHaanuu A yaureneit ouonoruu / E.B. Criupuna, T.1O.
I'peaymankoBa. — Yubsaosck: Leatp OCH, 2015.

@aneesa [ A. Xumus u skosorus: Marepuaisl 11l TpOBEACHUS y4€OHOW 1 BHEYPOUHOI
paboTHI IO IKOJOTHIECKOMY BOCTTUTaHHIO. — Bosrorpan: Yaunrens, 2005
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