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IMosicuuTeanLHAas 3aIHCKA

IIporpamma «XuMHsS BOKpPYI Hac» JACTAIU3UPYET COACP)KAHHUE Kypca BHEYPOUHOU
NesTeNIbHOCTH, AaeT MOAPOOHOE paclpeiesieHe YacoB U MOCIEA0BaTENbHOCTh U3YUEHUsI TEM U
paszenos.

JlanHasi mporpamMma MnpeaHa3HaueHa i ydanmxcs 9 kiacca, MO3BOJISIET PACIIUPUTh U
YIayOuTh y ydalluxcs MPaKTUYeCKOe NMPUMEHEHUE MOJMYyYEHHBIX TEOPETUYECKUX 3HAHHUM 10
XUMHUHU.

[IporpaMmMa Kypca OpHEHTHPOBAaHA Ha YIIIyOJIEHHWE U PAcUIMpEeHUEe 3HAHUM, Ha pa3BUTHE
M0003HATENIFHOCTH M HMHTEpeca K XHWMHUH, Ha COBEPUICHCTBOBAHWE YMEHMH YYalIUXCS
oOparmiaThCs C BEIIECTBAMHU.

JIaHHBII KypC  BHEYPOYHOM  JCATENBHOCTH  IPELyCMATPUBACT  HKOJIOTUYECKYIO
HAIMpPaBJIEHHOCTh XUMHUYECKOT0 OOpa3oBaHMs, MPEIyCMaTPUBACT O3HAKOMIIEHHWE YYAILUXCS C
XUMHYECKUMH AacCTeKTaMH COBPEMEHHOW SKOJOTHH M JKOJOTHYECKUX MpobieM (riodaibHOoe
MOTEIUIEHUE KIMMaTa, O30HOBBIE JBIPbI, KMUCIOTHBIE JOXK/IH, 3arpsA3HEHUE OKPYKArOUIEH Cpelibl,
HCTOLLEHUE NPUPOJHBIX PECYPCOB).

[leHHOCTHP MpOrpaMMBbl 3aKJIIOYAETCSI B TOM, YTO Yy4alluMecs C IOMOIIbIO KEHc —
TEXHOJIOTUH IOJIy4yaT BO3MOKHOCTh TIOCMOTPETh HA PA3JIMYHbIE MPOOJIEMBI C MO3UINU YUCHBIX,
OLIYTUTb BECh CHEKTP TPeOOBAaHUI K HAYYHOMY UCCIIEI0BAHUIO.

AKTyaJIbHOCTh MpPOrpaMMbl B TOM, YTO OHa CO3JAae€T YCIOBUS [JIsi COLHUAIBHOTO,
KyIbTYPHOTO M TpO(ECCHOHAIBLHOTO CaMOONPEIENIECHUs, TBOPUYECKOH camMopealn3aluu
JUYHOCTH peOEHKa, QOPMHUPOBAHUS XHUMHYECKOH TPAaMOTHOCTH. 3HAHHS H  YMEHHUS,
HEOOXOIUMBIE Il OpraHU3allid HCCIIEIOBAaTeIbCKONW JIeATENbHOCTH, B OyIyllleM CTaHyT
OCHOBOH Il OpraHM3allMM Hay4yHO-HUCCJIEN0BATENbCKOW JEATEIIBHOCTH B By3aX, KOJUIEHKaX,
TEXHUKYMax M T.[I.

Bce WHHOBALMOHHBIE TNENArOTMYECKHE TEXHOJOTMM HM3HAYAIBHO CTPOATCS Ha
KOMIIETEHTHOCTHOM TOAXOAE€ M HaleleHbl B pe3yilpTaTe oOydeHus Ha Oyaymiyio
npo(EeCCHOHATIBHYIO JICATENBbHOCTh. JaHHOE yTBEep)KIEHHE U ONpeAeseT aKTyalbHOCTb
npumenenust «Kelic — meroga» B mpakTuke oOpazoBaHus. Kelic — TEXHOIOTHUU MPEICTABISIOT
coboii Tpynmny o0pa30BaTENbHBIX TEXHOJIOTUH, METOJ0B U MPUEMOB 00yUYEHHsI, OCHOBAaHHBIX Ha
pElIeHNH KOHKPETHBIX MpoOjeM, 3a1ad, MO3BOJSIOT B3aMMOJEHCTBOBATh BCEM OO0y4aroUIMMCH,
BKJIIOYAs IIPETo1aBaTelIsl.

[Ipu pa3paboTke mporpaMMbl akIEHT JAeJalics Ha BOMPOCH, KOTOpble B 0a30BOM Kypce
XMMHHM OCHOBHOM IIKOJIBI PACCMaTPUBAIOTCS HEAOCTATOYHO IOJIHO WM HE PacCcMaTpUBAIOTCS
COBceM. 3aJlayi U yHpakHEHHUsS MOJ00paHbl TaK, YTO 3aHSTHSI 110 UX OCMBICIICHUIO U PEIICHUIO
MPOXOAAT JMOO0 MapaJlIeNbHO ¢ U3YyYaeMbIM Ha YPOKaxX MaTepuajoM, JIM0O Kak MOBTOPEHHE YyxKe
MOJYYECHHBIX 3HAHUM.

[IpakTrueckass 3HAYMMOCTBH INPOTPAMMBI 3AKJIOYAETCS B TOM, YTO C IOMOIIBIO KEHC-
TEXHOJIOTUU YAAeTCs aKTUBM3UPOBATH pa3IUyYHbIe (DAKTOPBI: TEOPETHUUECKHE 3HAHUSA MO TOMY
WIM WHOMY KYypCy, MPAKTUYECKUH OMBIT O0y4aeMbIX, MX CIOCOOHOCTh BBICKA3hIBATh CBOM
MBICIIM, HWJI€W, NPENJIOKEHHUS, YMEHHE BBICIYIIATh AJbTEPHATUBHYIO TOYKY 3pEHUS, U
apryMEHTHPOBAHO BBICKAa3aTh CBOIO.

C nmnomompio 3TOr0 Meroja oOydalolide ModydaT BO3MOXKHOCTH MpPOSBUTH U
YCOBEPIICHCTBOBATh AHATMTUYECKHWE U OLICHOYHBIC HABBIKHM, HAYYUTHCS PabOTaTh B KOMAaHJIE,
MIPUMEHATH HA ITPAKTUKE TEOPETUUECKUI MaTepHual.

HoBu3na nanHO#N mporpamMmbl 3aKJIIOYAeTCsl B BO3MOXKHOCTH HM3YUEHHS YUYallUMUCS
HOBBIX TE€M, HE paccMaTpUBAaeMbIX MPOTpaMMON MpeIMeTa, C IOMOIIbI0 MPOOIEeMHO-
CHUTYaTHBHOTO OOYYEHHUS C HCIOJb30BAHMEM KeHCOB. DTO TMO3BOJISIET CTPOUTH OOyueHHe
ydamuxcst 9 KJIaccoB C Y4YETOM MAaKCUMAJIbHOIO NPHUOIMKEHUS NpeaMeTa XUMUU K
IIPAKTUYECKON CTOPOHE )KU3HHU.

Hean Kypca: pacmpenue u yriiyojaeHue 3HaHUHW 10 MPeaIMETy, CO3JaHue BOCTIMTHIBAIOIICH
CpCAabl, OGGCHGHHB&IOHIGﬁ AKTUBU3AlUI0 UHTCIJICKTYAJIbHBIX HHTCPCCOB yHalllUXCs B CBO60,Z[HO€
BpEMsl, pa3BUTUE 3I0POBOM, TBOPUYECKH PACTYUIEH JTUYHOCTH, MOATOTOBICHHON K



JKU3HEICSITSIIPHOCTH B HOBBIX YCJIOBHSX, CIIOCOOHOHW Ha COITMAIBHO 3HAYUMYIO MPAKTHYECKYIO
JeSATEeITLHOCTD, PeATU3aIHI0 JOOPOBOJLYECKUX WHUIIUATHUB.

3amauum Kypca:
1. ®opmupoBaHre TO3UTUBHON CAMOOIICHKH, CAMOYBa)KECHUS.
2. ®opMHpOBaHHE KOMMYHHKATUBHON KOMIIETCHTHOCTH B COTPYIHHYECTBE:
— YMEHHE BECTH JIUAJIOT, KOOPIUHUPOBATH CBOU JCHCTBHS C ACHCTBUSMH MAPTHEPOB 110
COBMECTHOM JIEATCIbHOCTH;
— CIOCOOHOCTH TOOPOXKETATEIBHO U YYyTKO OTHOCUTHCS K JTIO/ISIM, CONIEPEKUBATh;
— (opmupoBaHUE COIMAEHO aJIEKBATHBIX CIIOCOOOB MOBEICHUSI.
3. ®opMupoBaHUE CIOCOOHOCTH K OpPraHU3alluu IESTETLHOCTH U YIPABICHUIO €IO:
— BOCITUTAHHE [IEJICYCTPEMIICHHOCTH U HACTOWYHBOCTH;
— (opMupoBaHUE HABBIKOB OPraHU3AIMU paOd0OUYero MpOCTPAHCTBA U PAlMOHAIBHOTO
UCITIOJIb30BaHUs pab0Yero BpeMEHH;
— (opMHUpPOBAHHE YMEHUS CAMOCTOSITEIHHO M COBMECTHO IIAHUPOBATH JIEATENBHOCTD U
COTPYAHUYECTBO; — (POPMHUPOBAHUE YMEHHSI CAMOCTOSITEIIHHO U COBMECTHO TIPUHIUMATH
pereHus.
4. ®opMHupOBaHNE YMEHHS PEUIaTh TBOPUECKUE 3aIaUH.
5. ®opmupoBanmue ymMeHus paboTaTh ¢ HHPpopmanuei (coop, cucremarusanus, XpaHeHue,
WCTIOIb30BaHHUE).

ILnanupyemMble pe3yibTaThl

JIMYHOCTHBIMHU pPe3yJIbTAaTAMM SBISIOTCS:

- 8 YEHHOCMHO-OPUEHMAYUOHHOU cghepe. TyBCTBO TOPAOCTH 32 POCCHICKYIO HAyKy, OTHOLICHHUE
K TPYZYy, LeJIeyCTPEMIICHHOCTh, CAMOKOHTPOJIb ¥ CAMOOIICHKA;

- 8 mpyoosou cghepe. TOTOBHOCTh K OCO3HAHHOMY BBIOOPY JaiibHEHmIeil oOpa3oBaTenbHOU
TPaeKTOpUH;

- 6 no3HasamenvHoll cghepe: MOTHUBALUS YUCHUS, YMECHUE YIPABIATH CBOCH IMTO3HABATEIHHOM
JeSITeTbHOCTH.

IIpenMeTHBLIMHU Pe3yJbTATAMU OCBOCHUS IIPOTPAMMBI SBIISIOTCS:
- 8 NO3HABAMENbHOU cepe:
OIHCHIBATh JIEMOHCTPAIMOHHBIE U CAMOCTOSITEIIBHO TMPOBEACHHBIE XUMUYECKHE SKCIICPUMEHTHI;
KJ1acCU(UIIUPOBATh U3YUYE€HHbIE OOBEKTHI U SIBICHUS;
JaBaTh ONPEEIICHUS N3YICHHBIX TTOHSTHIA;
OMKCHIBATH M pa3IU4YaTh HW3YUYCHHbIC BEIECTBA, NPUMEHSEMbIE B IOBCEAHEBHOW KHU3HU;
CTPYKTYpUPOBATh M3y4EHHBIM MaTepHal U XUMUYECKYI0 WH(POPMAIHIO, TIONYUYEHHYIO U3 IPYTHX
HUCTOYHUKOB;
JIeNaTh BBIBOJIBI M YMO3AKIIIOUEHHS U3 HAOII0IEHUM;
0e30macHO 00paIaThbCsi BEMIECTBAMH.
- 8 mpy0osoli cghepe:
IUIAHUPOBaTh M OCYLIECTBISATh CAMOCTOSTENbHYIO paboTy IO MOBTOPEHUI0 U OCBOEHUIO
TEOPETUYECKOMN YacTH,
IUTAHUPOBATh U MPOBOJUTH XUMUYECKUH IKCIIEPUMEHT; UCIIOJIb30BaTh BELIECTBA B COOTBETCTBUHU
C UX TpeHA3HAYCHUEM U CBOMCTBAMHU.
- 8 YEHHOCMHO - OPUEHMAYUOHHOU cghepe:
aHAIIM3UPOBATH u OIICHUBATh  TIOCJEICTBUS Ui  OKPYXKAIOIIEH Cpeibl
OBITOBOM U
MIPOU3BOJICTBEHHOM JIEATEIHHOCTH YeJIOBEKA.
- 8 cihepe bezonacHocmu HCuzHeOesmeabHOCMIUL.:
OKa3bIBaTh NEPBYIO IMOMOIIL IPH OTPABJICHUSX, OXKOTaX M JAPYTUX TpaBMax, CBSI3aHHBIX C
BEIIIECTBAMH M JIAOOPATOPHBIM 000PYIOBAHUEM.



MeTanpeaMeTHBIMH Pe3yJIbTATAMH SIBJISTFOTCS
- YMEHHE OTPEICIIATh CPEJICTBA, TCHEPUPOBATH UJICH, HEOOXOIUMBIC JJI UX PEATU3alINN;
- BJIQJICHHC YHHBEPCAIbHBIMH €CTECTBCHHO-HAYYHBIMU CIIOCOOAMHU JESATEILHOCTH: M3MEpPEHHE,
Ha0II0IeHNE, IKCIIEPUMEHT, yueOHOE MCCIICIOBAHNUCE,
- YMEHHE OMpENessITh LEIN U 3aJa4d JesATeNbHOCTH, BRIOMPATh CPEICTBA peallu3alud Ielu U
MIPUMEHSITh UX Ha MTPAKTUKE;
- UCIIOJIB30BAaTh pa3quHHe UCTOYHUKU IJIA HOJIY‘-IGHI/IH XI/IMI/I‘IGCKOI\/'I I/IH(bOpMaLII/II/I.

OcBoeHHE TIPOrpaMMbl BHEYPOYHOH JEATEIHLHOCTH OOYUYAIONTUMHUCS TO3BOJUT IMOJTYIHTh
CIIEYIOIINE PE3yTbTAThI:

B cghepe pazeumun nuunocmuvlx yHugepcanbHviX yueOHvIX OeliCmeuil 6 pamKax:
Koenumuenozo komnonenma 6yoym cghopmuposansi:

- JKOJIOTMYECKOE CO3HAHME, NPU3HAHME BBICOKOW LIEHHOCTH >KM3HU BO BCEX €€ IMPOSBICHUSX;
MpaBUJI TOBEICHUS B UYPE3BbIUAUHBIX CUTYaLIUSIX;

- OCHOBBI COIIMAJIbHO-KPUTUYECKOTO MBIIIJICHUS, OPUEHTALUS B OCOOCHHOCTSAX COIMAIbHBIX
OTHOIIIEHUH U B3aUMOIEHCTBUH.

HeamenvHocmnoeo Komnoxnenma 6yoym cghopmuposamsi:

- YMEHHME BECTH [IHAJIOT HAa OCHOBE PABHOIPABHBIX OTHOLIEHWH M B3aHUMHOTO YBA)KCHUS W
MIPUHSATHS,

- YCTOWYMBBIA IMO3HABAaTEIbHBII WHTEPEC W CTAHOBICHHUE CMBICI000pasyromeld (QyHKIUN
[I03HABATEIbHOIO MOTHBA;

- TOTOBHOCTbH BBIOOpa MPO(HIIBHOTO 00pa30oBaHUSI.

Llennocmmno2o u IMOYUOHAILHO2O0 KOMNOHEHMO8 6y0em chopmuposana:

- MOTPEOHOCTh B CAMOBBIPAKEHUU M CAMOPEATU3allii, COLUATIbHOM TPU3HAHUH.

OOyuaronuiicss HOIYYUT BO3MOXKHOCTD I (POPMUPOBAHUS:

- TOTOBHOCTH K CaMOOOPa30BaHHIO U CaMOBOCIHTAHUIO;

- BBIPQKEHHOW yCTOWYMBON y4eOHO-TIO3HABATEIIbHOM MOTHUBAIIMH U HHTEpeca K YUCHHUIO.

B cepepe pazsumusa pecynamugnvlx yHUepcaibHbIX yueOHbIX Oelicmeuil ooyuaoujuiica
Hayuumca:

- CaMOCTOSITEJIbHO aHaJU3UPOBATh YCIIOBUS JOCTHXKEHHS II€JIM Ha OCHOBE y4Y€Ta BBIJEICHHBIX
Y4UTEIEM OPUEHTHUPOB JCHCTBUSA B HOBOM y4eOHOM MaTepHae;

- LeJenoIaraHuio, BKJIK0Yasi TOCTAHOBKY HOBBIX IleJiel, peoOpa3oBaHue MPaKTUYECKON 3aaun
B MTO3HABATENbHYIO;

- INTAHUPOBATH MYTU JOCTHXKCHUS LIeJICH.

Tonyuums 603MOCHOCIb HAYYUMBCA!

- MPU IUIAHUPOBAHUU JOCTHXKEHHMS 1I€JIE CAaMOCTOSTEIbHO M aJICKBATHO YYHUTHIBATH YCJIOBUS U
CpEICTBa UX JOCTUKCHHUS,

- CaMOCTOSITEIBHO CTaBUTh HOBBIC YUE€OHBIC IIENIN U 3a]a4H.

B cepepe pazeumua noznasamenvHvix YHUGEPCAILHBIX YUEOHBIX OeliCMEUil 00yUaowuiica
Hayuumca:

- IPOBOJUTH HAOIIOIEHUS M SKCTIEPUMEHT IOJT PYKOBOJICTBOM YUHTEJIS;

- OCHOBaM peaJii3aluu MPOEKTHO-UCCIIEI0BATEIbCKON NeATEIbHOCTH;

- OCYIIECTBIISATh PACHIMPEHHBIH MOUCK MH(OPMALIUU C UCIIOJIL30BAHUEM PECYpCOB OMOIMOTEK U
WHTEpHETA.

Tonyuum 603MOHCHOCMb HAYYUMBCAL:

- CaMOCTOSITEIbHO MPOBOJIUTH MCCIICOBAHMS HA OCHOBE NMPUMEHEHHS METOJ0B HAOIIOIEHUS U
SKCIIEPUMEHTA;

- CTaBUTh MPOOJIEMY, apryMEHTHPOBATD €€ aKTYalbHOCTb;

- OpraHn30BaTh UCCIIEI0BAHUE C LEIbI0 MPOBEPKHU TUIIOTE3bI;

- BBIJIBUTATh TUIIOTE3BI O CBA3SIX U 3aKOHOMEPHOCTSIX MPOIIECCOB;

- IeNIaTh YMO3aKJIIOUEHUs ¥ BBIBOJBI HA OCHOBE apryMEHTaIUH.



B cihepe pazeumusn KommMyHuKamueHvlxX YHUGEPCATbHBIX YUEOHBIX 0CliCMEUIL 00yUaloOwuIicA
Hayuumca:

- aJIeKBaTHO HCIIOJIb30BaTh PEUEBBIE CPEICTBA IS PEIICHHS Pa3IMYHBIX KOMMYHUKATHUBHBIX
3a7a4; BJIaJETh YCTHOW U MMCbMEHHOM PEUblo;

- aJICKBATHO HUCIIOJIB30BATh PEYb JIJIS TUTAHUPOBAHUSI U PETYISIIIUU CBOCH NIEATEITLHOCTH;

- OpPraHU30BBIBATH U MIAHUPOBATH YUEOHOE COTPYAHHUYECTBO C YUUTEIEM U CBEPCTHUKAMU;

- CTPOUTH MOHOJIOTHYECKOE KOHTEKCTHOE BhICKA3bIBAHHUE;

- HWHTETPUPOBATHCS B TPYIMIY CBEPCTHUKOB U CTPOUTH MPOJYKTUBHOE B3aUMOJECUCTBUE CO
CBEPCTHUKAMH M B3POCIIBIMHU.

Tonyuums 603M0OHCHOCHIL HAYYUMBCA:

- OKa3bIBaTh MOJAJIEPKKY U COACHCTBUE TEM, OT KOTO 3aBHCHUT JOCTHKEHUE 1IN B COBMECTHOU
JeITEIbHOCTH;

- Opath Ha ce0s MHUIMATUBY B OPraHU3alUA COBMECTHOTO JICHCTBUS.



Conep:xaHusi Kypca BHEYPOYHOMH JesiTeIbHOCTH
BEILECTBA (3 uaca)

HemHoro u3 ucropun xumuu. XuMus BYEpa, CETOHs, 3aBTpa.
BemectBo, (hu3ndeckre CBONCTBA BEIIECTB.

OTirumne YUCTHIX BEMIECTB OT cMeceid. CrocoObI pa3aenieHus: CMeCeH.
IpakTuyeckasi padora Ne 1 «CriocoObI pa3aeneHus: cMeceiny.

XUMHUNYECKHUE PEAKIIUU (4 uaca)

[Tpuznaku xumuyeckux peakiuil. Krnaccudukanuss XUMHUYECKHX peakmuid MO PasIM4HbIM
IIPU3HAKaM. OJIEKTPOJIUTHYECKAs IUCCOLMALUA. OJIEKTPOIUTBI M HEIEKTPOJIUTHL. Peakunn
MOHHOTO  oOMeHa.  OKHCINTENBHO-BOCCTAaHOBUTENIbHBIE  peakuumu.  OKuciaurenu |
BOCCTAHOBUTEIIH.

IIpakTuuyeckass padora Ne 2 «Peakiusi 3aMeIleHUs MEAM JKEIEe30M B PacTBOPE MEIHOTO
KyIIopoca, BOAOPOJa IMHKOM B PAacTBOPE COJITHOM KUCIIOTBD».

IIpakTuuyeckas padora Ne 3 «Peakuus oOMeHa MEXIy KapOOHATOM KaJbIMs M COJISTHOM
KHCJIOTOHM, XJIOPUIIOM Oapusi U CEPHOM KHUCIOTON», «Peakius pas3ioxeHus TUAPOKCHIA MEIH

(1)».

METAJLJIBI (9 yacoB)

XapakTeprucTUKa METAJIJIOB IIaBHBIX MOArPYII U UX COEIMHEHUN

OO6mrast xapakTepUCTUKA METAILIOB riaBHbIX noarpymm I-1II rpynm B ¢Bsi3u ¢ UX MOJOKEHUEM B
MEPUOINYECKON cucTeMe XMMHUYECKUX nieMeHToB J[.1. MenneneeBa u 0COOEHHOCTH CTPOCHHUS
UX aTOMOB.

XapakTepHble XUMUYECKHUE CBOMCTBA MPOCTHIX BEIIECTB U COCIUHEHUN METAJIJIOB - IIEJIOYHBIX,
LIEJI0YHO3EMETBHBIX.

XapakTepucTuKa MepPeXOJHbIX JIEMEHTOB — ME/H, Kelie3a, allFOMUHUS M0 UX MOJIOKEHUIO B
MIEPUONYECKON cUcTeMe XUMHUecKuX 3eMeHToB JI.1. MenaeneeBa u 0COOEHHOCTSIM CTPOSHUS
HX aTOMOB.

Meramisl B mnpupone: pyapl YEPHBIX, LBETHBIX, JIPArolE€HHBIX METAJUIOB. XapaKTEpHBIE
METaJUInYecKne, (U3NUYECKUEe M XUMHUECKHE CBOMCTBA, BHYTPEHHEE CTPOCHHME METaJlIOB.
[loHsATHE aKTUBHBIX U NACCUBHBIX METAILIOB. [10s1b3a 1 Bpel METaIOB JIJIs YEJTOBEKA.
DJIEKTPOXUMUYECKUH s HanpsikeHuil metamuioB. Koppo3uss MetamnoB. MexaHu3M KOppoO3uH
MetaiioB. Knaccudukanuss koppo3un MeTauioB. (CnocoObl  3allUTBI  OT  KOPPO3UH.
AHTUKOppO3UiiHbIe TOKPHITHS. CIUIaBbI.

Peakniun OBP ¢ ygactuem metamioB u ux coeauHeHuil. Llemouku mpeBpareHuii (mo oopasiry
or9).

IIpakTnueckas padora Ne 4 «KauecTBeHHbIE peaKIMU HA HOHBI METAJUIOBY

HEMETAJLJIBI (13 yacoB)

Hewmerannsl B npupoge. Mcrons30BaHue NPUPOAHBIX PECYPCOB.

Ctpoenne aroMoB HemeTauioB. CTpOEHHS MOJIEKYJ HeMeTauioB. (DU3MYECKHE CBOMCTBA
HeMmeTal1oB. COCTaB M CBOMCTBA MPOCTHIX BELLIECTB — HEMETAILJIOB.

Psin snexTpooTpuIaTeIbHOCTH HEMETAIIIOB. XUMHUYECKUE CBOWCTBA HEMETAILIIOB.

[IpakTueckass MmiKama »3JIEKTPOOTPULATEIBLHOCTH aToMoOB. Hemerainbl — OKUCIUTENN U
BOCCTAHOBUTENH. B3anmonelicTBUE ¢ MPOCTBIMU U CIIOKHBIMU BEILIECTBAM.

OOmrast xapakTepuCTHKa HeMeTaIoB TaBHbIX mnoxarpymm IV-VII rpynm B cBm3u ¢ ux
MOJIO)KEHUEM B TEPUOJUYECKON cucreme xumuueckux osnemeHtoB J[.MI. MenneneeBa u
O0COOCHHOCTSIMU CTPOCHHUS UX aTOMOB.

XapakTepHble XUMUYECKME CBOMCTBA IIPOCTBIX BEIIECTB M COCAMHEHUM HEMETalIoB -
rajloreHoB, KUCIOPOa, Cepbl, a30Ta, pocdopa, yriepoaa, KpeMHUS.

Pemrenne 3a1annii Ha COCTABIICHUE YPABHEHUN XUMUYECKUX PEAKIUN.

IIpakTnueckas padora Ne S «OkcrepMMeHTaIbHBIE 33]a4M 110 PACIO3HABAHUIO U MOJYUYEHUIO
BEILIECTB)



XUMUS U 3TOPOBBE (2 yaca)

CocraB 1 cpencTBa COBPEMEHHBIX M CTAPUHHBIX CPEACTB I'MTHUEHBI, POJIb XMMHUYECKUAX 3HAHUN B
IPaMOTHOM BBIOOPE ITHX CPE/ICTB; MOJIE3HBIE COBETHI 110 YXOAY 3a MOJIOCTHIO PTa.

OCHOBHBIE COCTABIIAIOLIME 310pOBOro 00pasa xu3Hu. [IpaBuina noanepxanus 310poBoro oopasa
KU3HU. Ponb XMMHYECKMX 3HAHMM IIpU AHAJINW3E B3aUMOJCHCTBUS OpraHu3Ma C BHEIIHEHR
Cpenoi.

XUMMUS U SKOJIOI'US (4 uacos)

OcHOBHBIE BUABI 3arpsi3HEHHN aTtMochepbl M HMX HCTOYHHUKHU.

Bona. Bona B macmradax miagersl. OYMCTKA TUTHEBOI BOIBI.

[TapHukoBbId 3PQexT, TaobalbHOEe MOTEIUIEHHE KIUMara ¥ HMX BO3MOXKHBIE MOCIEICTBHSL.
O30HOBBIH CJION W €T0 3HaYEHUE /TS KU3HU Ha 3emiie. 3anuTa aTMoCc(ephl OT 3arps3HEHUS.
Hedts u nHedrenpoxyktsl. HedTh Kak TOMIMBO. 3arps3HEHUsST MHUPOBBIX BOJIOEMOB.

JInyHast OTBETCTBEHHOCTH KA)KJJOT0 YEJIOBEKA 3a OE30IaCHYI0 OKPYKAIOIIYIO CPEeay.

Kanennapuvplii yueOHb1i rpaguk
Pabouas mporpamma kypca «XuUMHs BOKpPYI Hac» IpelHa3zHauyeHa JUIsl ydalmxcs 8
KJIaCCOB OCHOBHOM IIKOJIBI M paccunTaHa Ha 34 B rox (1 yacB Henenro). [Ipo1omKkuTenbHOCTh
3ansATus — 40 MUHYT.
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10.

YuyeOHO-MeTOANUECKOE 00ecTeueHue

Apckuii FO.M., Hanunsta B.U. u ap. «Okonorudeckre npoOiaeMbl: YTO IPOUCXOJUT, KTO
BUHOBAT U YTO JIeaThy»: yudeOHoe mocodbue. M., MHOIITY, 1997.
baiikoBa B.M. Xumus nocne ypokos. B momoms mkosne. — M.: [Ipocsemenue, 2011.

brikanosa T.A., beikanoB A.C. 3a1auu o XUMHH C SKOJOTUYECKUM COJIEPKAHUEM. —
Boponex, 1997.

lonbagensy M.I'. BaeknaccHas pabora o xumuu. — M.: IIpocsenienune, 2012.

I'nme6ora B./l. Opranuzainus 1 mpoBeICHHUE SKOJIOTHUECKOTO MPAKTHKyMa CO
MIKOJbHUKAMU: MeToanyeckue pekomennanun/B.J1. I'ne6osa, H.B.ITo3nuskoBa. —
Viesaaosck: YUIIKIIPO, 2007

I'peaymnukosa T.}O. [Iporpamma BHeypouHo# aearenbHocTH «brocdepa. Dxomorus.
3nopoBeey. [ Tekcr]: meTogudeckue pekomenaaiuu /T.1O. ['peuymankosa, E.B.
Crupuna. — Yaesaock: @T'BOY BO «Vnl'TIV um. U. H. YnesaoBay, 2017.
I'peuyminukosa T.1O. [IporpamMmma BHEYpOUHOU AEATEILHOCTH «DKOJIOTO-KPACBEIUECKUE
kBecTb». [ Tekcr]: metoquueckue pekomenanuu /T.1O. I'peaymaukosa, E.B. Cninpuna.
— Viupsaosck: ®I'BOY BO «Yal'TlVY um. U. H. Yneaaosa», 2017.

Crnupuna E.B. [Ipaktuxkym no aucuuruinne «lIpukinannas ruipoOHonorusy»: yaeoHoe
nocooue. YapsgaoBck: YI'CXA um. I1.A. Cronsimuna, 2012.

Cnupuna E.B. IIporpamma BHEYpOUHOH AeATENbHOCTH «HUeN0OBEK Cpeau JII0AEH».
[Tekct] : MeToguueckue pekomeHaanuu 1 yaureneid ouonoruu / E.B. Crupuna, T.1O.
I'peaymnukoBa. — Yubsaosck: Llentp OCH, 2015.

®daneesa ['.A. Xumus u skosorus: Marepuaisl Jj1s TPOBEACHHS yueOHON U BHEYPOUHOM
paboThI 1O 3KOIOTHYecKOMY BocniuTaHuio. — Bonrorpan: Yuurens, 2005



®opmMbl, METObI U TEXHOJIOTUSI 00YUYEeHUsI

( corJIacHO CMCTEMHO-AEeATEJILHOCTHOMY IO/IXO0/Y)
MeToabl opranu3anuu padoTbli:
- AKTUBHBIC,

- UHTEPAKTUBHBIE - ATO ClielUagbHas (hopMa OpraHu3aluy MO3HABATEILHOM M KOMMYHHUKATHBHOU
NEeSITeIbHOCTH, B KOTOPOHM OOydarommecsi OKa3bIBAIOTCS BOBJIICYCHHBIMH B MPOIECC TO3HAHUS,
UMEIOT BO3MOKHOCTh IOHUMATh U PeIEKTUPOBATH 110 OBOAY TOT0, YTO OHU 3HAIOT U AYMAIOT;

- TBOPUYECKUI;

- IPOCKTHBIN;

- HCCIIEeIOBATENbCKUI METO/T (YaCTUYHO-TIOMCKOBBIH, ITOMCKOBBIH, TPOOIEMHBIH).

®opMbl OPraHu3anu padoThi:

- TPYIIOBAs;

- KOJIeKTUBHas ( ppOHTaNIbHAs);

- UHIUBUAYyaJIbHAas,

- HeTpaauIMoHHbIe (HOpMbI (AenoBble UTphl, copeBHOBaHUs, KBH, ypoku TBopuecTBa, ayKIMOHBI,
3a4eThl, KOHKYPCBI, POJIEBBIE UIPbI, MEXIPEAMETHBIE YPOKH U T.1.)

TexHoJiorusi 00y4eHus:

- AnanrtupoBanHas cuctema o0yuenus (ACO) — paboTa B rpymnmax u B mapax;

- UrpoBsle TeXHOJIOTUH;

- [IpobnemMHO-pa3BUBalOLIast TEXHOJIOTHUS;

- PeiTHHTOBAsT TEXHOJIOTHS,

- UndopmannoHHas TEXHOJIOTHS;

- TexHONOTHs KOJUIEKTUBHOTO Crioco0a 00ydeHus (aBTopcKasi);
- 310poBbe-cOeperaroIas TeXHOIOTHS;

- JINYHOCTHO-OPHEHTUPOBAHHASL TEXHOJIOTHS;

- TexHOIOTHS KPUTHYCCKOI'O MBIIIJICHHA



TemaTuuyeckoe NVIAHUPOBAHUE

Ne 1./

Ha3Banmue pa3nena

KoanuecTBOo 4acoB

BCETO

[IpakTyeckue
paboThI

DJIEKTPOHHbIE
(undposBbie)
o0pa3oBaTe/ibHbIE
pecypcbl;
MaTepuaIbHO-
TeXHHYeCKHe CPeicTBa

BemectBa

3 1

but6mmorexa [IOK
https://m.edsoo.ru/7f41a636

XUMUYECKUE peaKInu

bubnmnorexa LIOK
https://m.edsoo.ru/7f41a636

MeTtamiel.

bubnmnorexa LIOK
https://m.edsoo.ru/7f41a636

Hewmetamnbl

13 1

but6mmoreka [IOK
https://m.edsoo.ru/7f41a636

XuMus ¥ 310pOBbE

but6mmoreka [IOK
https://m.edsoo.ru/7f41a636

XUMUS U DKOJIOTUS

bubnmnoreka LIOK
https://m.edsoo0.ru/7f41a636

HUTOI'O

34 5



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

IToypouHoe muiaHUpPOBaHME

n/n

HanmeHnoBaHue pa3iesioB U TeM KoanuecTBo yacos
NPOrpaMMblI

BCEro IIpakTHyeckue
padoThI

IIpumeyanue

Tema 1. BemectBa (3 1)

HemHoro w3 wucTopuM XUMHH. 1
Xumus BUEpa,
CEeroJiHsl, 3aBTpa.

BemecTtBo, ¢pusnueckue cBOMCTBa 1
BeniecTB. OTIMYME YUCTBIX
BemiecTB oT cMmeceid. CriocoObl

pa3aeneHus CMeCen.

IlpakTuyeckass pabdora Ne 1 1 1

Tema 2 XumMnueckue peakumnu (4 1)

[Ipr3HaKu XUMUYECKUX PEAKIUM. 1
KrnaccupukanusxuMuaecKix
peakuuii Mo pa3Iu4YHbIM MMPU3HAKAM.
DNEKTPOIUTHYECKAs AUCCOIHAITHSI.

DNEKTPOIUTHI U HEBJIEKTPOIUTHI. 1
Peaxiuu norHoroooMeHa.
OKHCANTENBHO-BOCCTAHOBUTEIbHBIE
peakuuu. OKUCAUTENN U
BOCCTAHOBUTEIIH.

IIpakTuyeckasi pa6ora Ne 2 1 1
«Peaxius 3aMenieHus Meau
KEJIe30M B PAaCTBOPE METHOTO
KyIopoca,BoJ10pojia IMHKOM B
pacTBOpE COISIHON KHUCTOTHI.

IIpakTuyeckasi padora Ne 3 1 1
«Peakumst oOMeHa MeXIy
KapOOHATOM KaJIbIIUS U COJISTHOM
KHCJIOTOM, XJIOpUIOM Oapus u
CEpHOM KUCIOTOW», «Peakuus
pasznoxenus ruapokcuaa meau (11)».

Tema 3 Metajuibl (9 4)

XapakTepuCTUKa METAJJIOB IJIaBHBIX 1
MOATPYII U UX
COCTUHEHU.

OOm1as xapakTepUCTHKA METAJIIOB 1
riaBHbIX oArpymnm -l rpynm B
CBSI3U C UX TOJIO)KCHUEM B
MEePUOINYECKOIN cucTemMe
XUMHUYECKUX d1eMeHTOoB J[. 1.
Meunneneesa 1 0COOEHHOCTH
CTPOCHHS HX

aTOMOB.

10.

XapakTepHbIE XUMHUYECKHE 1
CBOIICTBa IMPOCTHIX BCIICCTB U

10




COETUHEHUN METAJIIOB -
LIEJIOYHBIX,
[IEI0YHO3EMETBHBIX

11.

XapakTepucTHKa MePexXOTHBIX
3JIEMEHTOB — MEJIU,KeJe3a,
QITFOMUHHUS 110 UX TIOJIOKCHHIO B
IIEPUOAUYECKON CUCTEME
XUMHUYeCKuX djemMeHToB /.M.
MeHeneeBa 1 0COOCHHOCTSIM
CTPOCHHUS UX

aTOMOB.

12.

Mertaibl B Ipupojie: pyasl YEPHBIX,
[[BETHBIX, JPArOII€HHBIX

CBOMCTBAa, BHYTPEHHEE CTPOCHHE
METAJIJIOB.

13.

IToHATHE aKTUBHBIX U ACCUBHBIX
MetasuioB. [lonb3a

U BpEJ METalUIOB Ul 4YellOBeKa.
IIpakTnueckass padora Ne 4
«KauecTBeHHBIE peaklUU Ha HOHBI
METAJIJIOB

14.

DNEKTPOXUMHUYECKUN Psift
HanpsbkeHul MetaiuioB. Kopposust
METaJUI0B. MeXaHU3M KOPPO3UHU
MetasuioB. Knaccudukanus
KOPPO3UHU METAILIOB.

CriocoObl 3aIUTHl OT KOPPO3HUH.
AHTHUKOPPO3UHHBICTIOKPBITHS.
CnuiaBsl.

15.

Peakumu OBP ¢ yuwactuem
MCTAJIJIOB " nux
COETUHEHUN.

Tema 4 Hemetasasl (13 4

-’

17.

Hewmeramnsl B ipupoze.
Hcnonb30BaHue NpUpOAHBIX

peCypCoB.

1

18.

CtpoeHue aTOMOB HEMETAIIOB.

19.

CTpOGHI/I}I MOJICKYJI HCMCTAJJIOB.

20.

dusnueckue cBOMCTBa HEMETALIOB.

21.

CoctaB M CBOiCTBa  NPOCTHIX
HEMETaJJIOB.

S S

22.

Psin snexTpooTpuniaTeIbHOCTH
HEMETAJIJIOB.

23.

XUMHUYECKHE CBOMCTBA HEMETAJJIOB.

24.

IIpakTnueckas mkana
JNEKTPOOTPHULIATEIIh

HOCTH

aTOMOB.

25.

Hemeramibl — oKUCIUTENN U
BOCCTaHOBHUTEIIH.
B3anmMopeincTeue ¢ IpocThIMU
U CIIOKHBIMU

11




BEILECTBAM.

26.

Oomas XapaKTepUCTUKA
HEMETAJUUIOB TJIaBHBIX moarpym V-
VII rpynn B ¢BiI3M ¢ HX
MOJIOKECHUEM B MEPHOAMUYECKON
CHCTEME XUMHUYECKHX DJIEMEHTOB
J.N. Meunneneena Hu
0COOEHHOCTSIMH CTPOCHUS UX
aTOMOB.

217.

XapakTepHble XUMHYECKHUE
CBOMCTBA TMpPOCTHIX BEIIECTB U
COCTUHEHUN HEMETAJLJIOB -
raJIor€HOB,  KHCIIOpPOJa, cephl,
aszota, (ocdopa, yriepona,
KPEMHHSI.

28.

Pemtenue 3aganuii Ha
COCTaBIICHHIE
YpaBHEHUU

XUMHYECKUX PEAKIUN.

29.

IIpakTnueckas padora Ned
«IKCIepUMEHTATBbHBIE3a/1a9H 110
pacro3HaBaHMIO U MOITYUYECHHUIO

BEILIECTB)

Tema 5 Xu

MHUS U 310pOBbe (2 1)

30.

CoctaB u cpeicTBa COBPEMEHHBIX U
CTapUHHBIX CPEICTB TMIMEHBI, POJIb
XMMUYECKUX 3HAaHUM B IpaMOTHOM
BBIOOpE ATHX CpPEICTB; IOJIC3HBIC
COBETHI

110 YXOAY 32 IOJIOCThIO pTa.

1

31.

OCHOBHBIE COCTaBIISAIOIINE
310pOBOTO 0Opasza

xwu3HH. [IpaBuna mognepkaHust
310pOBOTO 00pazaxu3Hu. Poib
XUMHAYECKUX 3HAHUW TIPU aHAJIH3e
B3aMMOJICVCTBHS OpraHu3Ma ¢
BHENITHEW Cpeoi.

Tema 6 Xummns u 3xoJ10rus (

32.

OcHOBHbIE BU/BI 3arpsi3HEHUN
atMocdepsl U HX
WCTOYHHUKH.

1

33.

Boma. Boma B wMmacmradax
mwianeTel. Oyncrka
NUTLEBOI BOJBI.

34.

[TapuukoBelid 3¢ ¢ekT, TIaodansHOe
MOTCIUICHHWE  KJIMMara W = HX
BO3MOXKHEIC MTOCJICACTBHSL.
O30HOBBIII CIOM M €ro 3HA4YCHUE
IUTSL JKU3HU Ha 3eMiie. 3arura
aTMocdepsl OT 3arps3HEHUS.

HUroro

34

12




Jlucer KOPPECKTHPOBKH IOYPOYHO-TEMATHYICCKOI0O INIAHUPOBAHUSA
HanmenoBanue nporpammsl: XML BOKPYT Hac
Kinacc 9
Vuaurens Cremuenko I'.H.
2023-2024 yuebnblii roa

Ypo
Ka

Jara Tema KonunyectBo IIpuunna Cnocod
4acoB KOPPEKTHPOBKH | KOPPEKTHPO
no JAaHO BKH
B dakTn IUIAHY
paboueii | yeckHu
nporpam
me
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