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I. MoAacHUTenbHana 3anUcKa

Mporpamma «B XMMWMW BCe WHTEPECHO» [AETaNN3NPYeT COoAep’KaHWe Kypca BHEYPO4HOMU
AeATeNbHOCTH, AaeT noapobHoe pacnpeneneHne 4acoB U NocCNeAoBaTebHOCTb U3YUYEHUA TEM U
pa3aenos.

[JaHHaa nporpamma npefHasHavyeHa AN8 ydawmxca 9 Kaacca, No3BonAeT pacWmputb u
YrAy6uTb Y yUHaLWMXCca NpakTUYecKkoe NPUMEHEHMNE NONYUYEHHbIX TEOPETUYECKUX 3HAHWUI NO XUMUMN.

ABTOpCKan nporpamma paccymTtaHa Ha 35 yyebHbix yaca (1 yac B Hegento), OpueHTUpPOBaHa Ha
yrnybneHue M pacliMpeHne 3HaHWi, Ha pa3BUTME NH603HATENbHOCTU U UHTEPEeCca K XUMUK, Ha
COBEpPLIEHCTBOBAHNE YMEHUI yyalmxca 0bpaluaTbCa ¢ BellecTBamu.

[aHHbIN KypC BHEYPOUHOU AeATEeNbHOCTU NPeAyCMaTPUBAET 3KOOTMYECKY0 HanpaBaeHHOCTb
XMMUYeckoro o6pas3oBaHMA, MpeAycMaTpPMBaET O3HAKOMJIEHME YYalMXCA C  XMMMUYECKUMMU
acrnekTamu COBPEMEHHOM 3KONOTMU UM 3KONOTrMYeckux npobnem (rnobanbHoe noTtensieHue
KNMMaTa, 030HOBbIE AblPbl, KUCNOTHbIE AOXAWN, 3arpPsisHEHME OKPYKalolen cpeldbl, UCTOLLEHUE
NPUPOAHbIX PECYPCOB).

LleHHOCTb Nporpammbl 3aKNO4aEeTCA B TOM, YTO yyalumecs C NMOMOLLbIO Kenc — TeXHO/I0rmin
No/ly4aT BO3MOXKHOCTb MOCMOTPETb Ha Pas3/inyHble NPobaembl C NO3ULUN YYEHbIX, OLWYTUTb BECb
cnekTp TpeboBaHUI K HAYy4YHOMY UCCAEA0BaHMIO.

AKTYyaNIbHOCTb NPOrpamMmbl B TOM, YTO OHa CO343ET YC/NIOBUA ANA COUMANBbHOIO, KYAbTYPHOTO U
npodeccMoHanbHOro camoonpeneneHusa, TBOPYECKOW Camopeanmsaumm NAUYHOCTU pebEHka,
$GOpPMMpPOBaAHNA XMMUYECKOM FPAMOTHOCTU. 3HAHUA U YMEHUS, HEObX0AMMbIe ANA OpraHn3auum
nccnenoBaTeNbCKOM AeAaTeNbHOCTM, B Oyaylwiem CTaHyT OCHOBOW ANA OpraHM3auMu Hay4yHo-
nccnenoBaTeNbCKOM AeATEeNbHOCTU B By3aX, KOnneaKax, TeXHMKyMax 1 T.4.

Bce  MHHOBALMOHHbIE  NejarorMyeckMe  TEXHONOTMM  M3HAYa/IbHO  CTPOATCA  Ha
KOMMETEHTHOCTHOM MOoAXO4Ee W HaueneHbl B  pe3ynbrate obyyeHMa Ha Oyayuywo
npodeccMoHanbHylo AeATenbHOCTb. [laHHOe YTBEp)KAEeHMe W onpegenseT aKTya/lbHOCTb
npumeHeHns «Kelc — meToaa» B NpaKTUKe obpasoBaHus. Kelic — TexHONOrMU npencraBAstoT
coboli rpynny obpasoBaTenbHbIX TEXHONOMMIN, METOA40B M NPUEMOB 0bBy4yeHMA, OCHOBAHHbIX Ha
peweHnn KOHKpeTHbIX npobniem, 3a4ad, No3BOMAKT B3aMMOLeNCTBOBaTb BCemM Obyvatowmmces,
BK/ItOYAA nNpenogasaTtens.

Mpwn pa3paboTKe Nporpammbl aKUEHT AeNasica Ha BONPOChI, KOTOpble B 6a30BOM Kypce XMMUK
OCHOBHOM LWKOMbl PacCMaTpMBAKOTCA HEAOCTAaTOYHO MOJIHO MM HEe PacCMaTPUBAKOTCA COBCEM.
3agaun 1 ynpaxkHeHMa nogobpaHbl Tak, YTO 3aHATMA MO UX OCMbIC/IEHUIO U PEeLLUeHMI0 NPoXoaAaT
nMbo napannenbHO C M3y4aeMbiM Ha YpPoOKax MaTepuasom, MBO Kak MOBTOPEHUE YKe
NOJIy4YeHHbIX 3HAHUN.

MpaKTMyeckaa 3HAYMMOCTb NPOTrPaMMbl 3aK1HOYAETCA B TOM, YTO C MOMOLLbIO KEMCTEXHONOMMMU
YOQeTcA aKTUBM3MPOBATb Pas/iMyHble (aKTopbl: TEOPETUYECKME 3HAHWA MO TOMY WU WHOMY
KypCy, NpPaKTUYeCcKMi OonbiT obyvyaemblX, MX CNOCOOHOCTb BbICKa3blBaTb CBOM MbICAKN, WUAEM,
NPeANIOKEHUS, YMEHME BbICNYWATb a/JbTEPHATUBHYIO TOYKY 3pPEeHMA, U apryMeHTUPOBAHO
BbICKa3aTb CBOIO.



C nomowbio 3TOr0 MeToga obydyawwme MOAYy4aT BO3MOMKHOCTb  MNPOABUTL U
YCOBEPLUEHCTBOBATb aHA/JIMTUYECKNUE U OLLEHOYHbIE HABbIKM, HAyuynTbCA paboTaTb B KOMaHAE,
NPUMEHATb Ha NPaKTUKe TEOPETUYECKUIA MmaTepura.

HoBKW3Ha gaHHOM NPOrpamMmmbl 3aK104AETCA B BOSMOXKHOCTU U3YUYEHUSA YYaLMMMNCA HOBbIX TEM,
He paccMaTpMBaeMblx MPOrPammor npeameTa, C MOMOLLbIO NPO6AeMHOCUTYaTUBHOTO 0byveHuA ¢
MCNONb30BAaHMEM KeMCoB. ITO MO3BOMAET CTPOUTb ObydyeHMe ydyawmxca 9 KNaccoB C yy4eTom
MaKCMMa/IbHOTO NPUBAUMKEHUA NpeaMeTa XMMUU K MPaKTUYECKON CTOPOHE KU3HU.

Lienb Kypca: pacwmpeHne un yrnybneHnme 3HaHWA NO NpeameTy, CO34aHue BOCMUTbIBAtOLLEM
cpepbl, obecneunBatoLeit aKTMBU3ALMIO MHTENNEKTYabHbIX MHTEPECOB yyalmxca B cBOboaHoe
Bpems, pa3BUTME 340pOBOMN, TBOPYECKM  PACTyLLEM  JINYHOCTW, MNOATOTOBAEHHOM K
KU3HeAeATeIbHOCTU B HOBbIX YCNOBWAX, CMOCOOHOM Ha COLMANbHO 3HAYMMYIO MPAKTUYECKYHO
AeATeNbHOCTb, peanm3aumto 406poBONbYECKMX MHULMATUB.

3apaum Kypca:

1. dopmupoBaHMe NO3UTUBHOM CAMOOLLEHKM, CAMOYBAXKEHMA.

2. DopMmupoBaHME KOMMYHUKATUBHON KOMMETEHTHOCTWN B COTPYAHMYECTBE:

— YMeHWe BecCTU AManor, KOOPAWHMPOBATb CBOM AEWUCTBUA C AENCTBUAMU MAPTHEPOB MO
COBMECTHOW AeATENbHOCTH;

— cnocobHocTM fo6poXKenaTenbHO U YYyTKO OTHOCUTBLCA K II0AAM, COMEepeKnBaTh;

— popmmnpoBaHMe coumanbHO aaeKBaTHbIX CNOCOOOB NOBeAEHUA.

3. dopmmpoBaHMe CNOCOBHOCTU K OpraHM3aLMn AeATENbHOCTU M YNPaBAEHUIO €1o:

— BOCMUTaHME LLeNeyCcTPeMIEHHOCTU U HAaCTOMYMBOCTY;

— <¢opmnpoBaHME HaBbIKOB OpraHM3auumM paboyero nNpPOCTPaHCTBA M PaALMOHANBHOIO
MCNONb30BaHMA paboyero BpemeHu;

— ¢GOpMUpPOBAHME YMEHUA CAaMOCTOATENIbHO M COBMECTHO MJIAaHUPOBATb AEATENBHOCTb WU
COTPYAHMYECTBO;

— GOPMMNPOBAHNE YMEHMA CAMOCTOATENIBHO U COBMECTHO NPUHUMATL pPeLLeHunA.

4. dopmnpoBaHNE YMEHUA peLLaTb TBOPYECKUE 3a4a4N.

5. dopmumpoBaHue ymeHus pabotatb ¢ MHPopmaumen (cbop, cuctemaTmsaumsa, XpaHeHue,
MCNoNb3oBaHMe).

Il. MlhaHupyembie pe3ynbTaTbl OCBOEHUA COAEPXKAHUA Kypca

JINYHOCTHBIMM pe3yNbTaTaMu ABAAIOTCA:

- 8 UeHHOCMHO-OpPUEeHMAaUUOHHOU cghepe: YyBCTBO rOPAOCTM 33 POCCUMCKYIO HayKy, OTHOLWEHWE
K TPpyAy, LeneycTpemMneHHOCTb, CAMOKOHTPO/Ib U CAMOOLLEHKA;

- 8 mpydosoli cghepe: rOTOBHOCTb K OCO3HaHHOMY Bblbopy AanbHenlwel obpa3oBaTeNbHOM
TPaeKkTopuu;

- 8 No3HasamesbHoOU cghepe: MOTUBALMA YYEHUA, YMEHME YNPABAATb CBOEN MO3HABATE/NIbHOM
AeATENbHOCTY.

MNpeameTHbIMM pe3ybTaTaMMU OCBOEHMA NPOrpPaMMbl ABAAIOTCA:

- 8 [no3HasamenoHol cgepe: ONUCbIBAaTb LEMOHCTPALUMOHHbIE U  CaMOCTOATE/IbHO
NPOBeAEHHbIE XMMUYECKNE IKCMIEPUMEHTbI; KNnaccuduumpoBaTb U3yYeHHble 06BEKTbI U ABNEHUS;



[aBaTb OnpeAeneHua MU3YyYeHHbIX MOHATMM; OMUCLIBAaTb M Pa3NMyaTb M3YYEeHHble BELLEeCTBA,
NPUMeHsieMble B NMOBCEAHEBHOM XKU3HWU; CTPYKTYPUPOBATb M3YYEHHbIN MaTepPUan U XMMUYECKYHO
MHPOPMALMIO, MONYYEHHYIO U3 APYrMX WCTOYHWMKOB; A€NaTb BbiBOAblI M YMO3aKIOUEHUA U3
HabnoaeHnn; 6esonacHo 06pallaTbCA BELLECTBAMM.

- 8 mpyodosoli cghepe: NNAHNPOBATb M OCYLIECTBAATb CAaMOCTOATE/IbHYIO paboTy no
NOBTOPEHUIO W OCBOEHWUIO TEOPETUYECKOM 4YacCTW, NAAHMPOBATb M MPOBOAUTL XMMWUYECKUM
3KCMEepMMEHT; UCMO/Ib30BaATb BELLECTBA B COOTBETCTBMMU C UX NPeAHa3Ha4YeHMEM U CBOMCTBAMMU.

- 8 UEHHOCMHO - OpueHMAayuoHHOU cghepe: aHANN3NPOBATb M OLLEHMBATb NOCNEACTBMA ONA
OKpYy*KatoLwen cpeabl 6bITOBOM U NPON3BOACTBEHHOM A€ATENbHOCTU Ye/l0BEKa.

- 8 Cgpepe be3zonacHocmu Hcu3HeOdeAamMesnbHOCMU: OKa3blBaTb MEPBYHD MNOMOLb Npu
OTPaB/IEHUAX, OXOFax M APYrMx TPaBMax, CBA3AHHbIX C BelwecTBamMuM W NabopaTopHbIM
obopynosaHuem.

MeTanpegmeTHbIMU pe3y/ibTaTaMM ABAAIOTCA:

- YMeHu1e onpeaenaTb CPeAcTBa, FreHepMpoBaTh Maen, HeobxoaMmble ANA UX peannsaunu;

- BNajeHue yHnBepcaabHbIMMU €CTECTBEHHO-HAYYHbIMKW cnocobamm AeATeNbHOCTU: U3MepPEHUE,
HabntooeHue, aKcnepuMmeHT, yyebHoe uccnepoBaHWe; - YMeHUe onpenenAtb LenM M 3aaauu
AeATeNnbHOCTU, BbIBUPATb CpeacTBa peannsaLmm LLean u NPUMEHATb UX Ha NPAKTUKE;

- UCNONb30BATb PA3/INYHbIE UCTOYHWUKM ANA NONYHEHUA XMMUYECKON MHOPMALUN.

OcBoeHMe nporpamMmbl BHEYPOYHOW AeATeNIbHOCTM O00yYaloWMMMNCA MNO3BOAUT MNONYYUTb
cnepytowme pesynbTaTtbl:

B cpepe pazsumusa AUYHOCMHbIX YHUBEPCAAbHbLIX y4ebHbIx Oelicmeuli B pamKax:

KoeHumueHo2o KomnoHeHma 6yayT cdOpMMpPOBaHbI:

- 3KONOrMyeckoe Co3HaHMe, NPU3HaHME BbICOKOWM LLEHHOCTU XU3HM BO BCEX €e NPOABNEHUAX;
npaBua NOBeAEHMA B YPE3BbIYANHbBIX CUTYaLMAX;

- OCHOBbI COLMANbHO-KPUTUYECKOrO MbIWAEHUA, OPUEHTaALMA B OCODEHHOCTAX COLMANbHbIX
OTHOLLEHWU N B3aUMOAENCTBUIA.

LeamenbHocmHo20 KoMmnoHeHmMa 6yayT cdopMMpPOBaHbI:

- YMeHMe BeCTM AMaNnor Ha OCHOBE PABHOMPABHbIX OTHOWEHWA WU B3aMMHOMO YBAXKEHWUS W
NPUHATUSA;

- YCTOMYMBbLIN NO3HaBaTe/IbHbIN MHTEPEC W CTaHOBAEHMEe CMbiciioobpasytoweit GyHKumnm
Nno3HaBaTe/IbHOro MOTMBA;

- FOTOBHOCTb BblbOpa npodmabHOro obpasoBaHUA.

LleHHOCMHO020 U 3MOYUOHAIbHO20 KOMMTOHEeHMo8 byaeT chopmMmnpoBaHa:

- NnoTpebHOCTb B CaMOBbIPAXEHUM W camopeanus3auuu, COUMASIbHOM MPU3HAHUW.
Obyyarowulicanony4um 803MOXHOCMb ANa GOPMMUPOBaAHUS:

- TOTOBHOCTU K CaM006Pa30BaHUIO U CAMOBOCMUTAHMIO;

- BblPa*eHHOM YCTOMYMBOM y4eOHO-N03HaBaTeIbHON MOTMBALMN N MHTEPECA K YYEHMUIO.

B cpepe pazsumus pe2yaamueHbIX yHUBepPCanbHbIx y4ebHbix delicmeuliobyyaroLminca

Hayuyumca:

- CAMOCTOATE/IbHO aHANIM3MPOBATb YC/I0BUA AOCTUMKEHMA LI HA OCHOBE y4eTa BblAeNeHHbIX
yuynTenem opueHTUpoB AeNCTBUA B HOBOM y4ebHOM MaTepuane;



- LenienonaraHunio, BKA0Yan NOCTaHOBKY HOBbIX Liesield, Npeobpa3oBaHmMe NPaKTUYECKOM 3a4aum
B MO3HABATE/IbHYIO;

- NNaHUPOBaTb NYTU AOCTUNKEHUA LENel.

MMoay4yume 803MOHCHOCMb HAY4YUMbCA:

- NPV NNAHMPOBAHUM AOCTUNKEHUA LieSIei CaMOCTOATE/IbHO M afeKBaTHO YYMTbIBATb YC0BUA U
CpeacTBa UX AOCTUNKEHUS;

- CAMOCTOSITE/IbHO CTaBUTb HOBbIE y4eOHbIe LLenn U 33434u.

B cpepe pazeumusna no3HasamenbHbIX YHUBEPCAMNbHbIX y4ebHbix delicmeuiiobydarowmincs

Hay4yumcs: - npoBoAUTb HabNOAEHUA N SKCNEPUMEHT Mo, PYKOBOACTBOM yUUTENS;

- OCHOBAM peasin3aummn NPOEKTHO-UCCNeA0BaTEIbCKON AeATENbHOCTY;

- OCYLLLECTBNATb PACUMPEHHBIMA NOUCK MHGOPMALMK C UCNO/Ib30BaHMEM PECYPCOB BUBANOTEK U
NHTepHeTa. MoNy4YnT BO3MOXKHOCTb HayUNTbCA:

- CAMOCTOATE/IbHO NPOBOAUTL UCCNEA0BAHUA HA OCHOBE NPUMEHEHMUA METOA0B HabaeHMA U
9KCNEPUMEHTa;

- CTaBUTb Npobaemy, apryMeHTMPOBaTb €€ aKTya/bHOCTb;

- OpraHM30BaTb UCCNEA0BAHME C Le/Iblo MPOBEPKN TMMNOTE3bI;

- BblABUraTb rMNOTE3bl O CBA3AX M 3aKOHOMEPHOCTAX NPOLECCOB;

- AenaTb YMO3aK/OUYEHMA U BbIBOAbI HA OCHOBE apryMeHTaLumu.

B cpepe pazsumua KOMMYHUKAMUBHbIX YHUBEpPCAsAbHbIX yyebHbix delicmeulioby4yatowmincs

Hayyumcs: - afeKBaTHO UCMNO/b30BaTb peyeBble CPeacTBa ANA  pelleHns  Pas/MYHbIX
KOMMYHUKaTUBHbIX 3a4a4; BNaAeTb YCTHON U NMUCbMEHHOMN peyblo;

- aleKBATHO MCMNONb30BaTb Peyb AN NAAHUPOBAHMA U PETYNALNN CBOEN AEATENLHOCTY;

- OpPraHM30BbIBaTb M NJIAHMPOBATb yYebHOE COTPYAHMYECTBO C YyYUTENEM U CBEPCTHUKAMMU;

- CTPOUTb MOHOIOTMYECKOE KOHTEKCTHOE BbICKa3biBaHUE;

- WHTErpupoBaTbCA B TPYyMny CBEPCTHUKOB WU CTPOUTb NPOAYKTUBHOE B3aMMOAEWNCTBME CO
CBEPCTHUKAMMU U B3POC/IbIMU.

MMoay4yum 803MOXCHOCMb HAYYUMbCA:

- OKa3bIBaTb NOAAEPKKY U COAENCTBME TEM, OT KOFO 3aBUCUT AOCTUNKEHME LLEIN B COBMECTHOM
AeATeNbHOCTY;

- 6paTb Ha cebsa MHMUMATUBY B OpraHM3aLMmn COBMECTHOIO AeNCTBUA.

Il ®opmbi M BUADbI yuebHOM AeaTeNbHOCTU

B npouecce 3aHATMMA BeayWMMW MeTOSAaMW W NPUEMAMU OpraHM3aLMKU [eATeNbHOCTU
yyalmxca ABNAOTCA:

- MeTOJ, CNIyXOBOrO BOCMPUATMA WU CNOBECHOW nepefayun MHGOPMAUUM; NPUEMbI: PaCCKas,
nekums, guckyccus, becena, BbiCTynieHue;

- MeToA, CTUMYIMPOBAHNA U MOTUBALLUW;

npuembl: CO3A4aHMe CUTyauuu ycnexa, MNOooWpeHne, BbINOJIHEHWE TBOPYECKUX 33a[aHUN,
co3gaHue npobnemHOM cuTyauuu, MNPOrHo3MpoBaHue Oyaylen aAeaTeNbHOCTU, KOPPEKTHoe
npeabsBneHne TpeboBaHWNI, 3aMHTEPECOBAHHOCTb pe3y/ibTaTamm paboThl;



- MeTo4 nepefaun WHPOpMALMM C MNOMOLLbIH MPAKTUYECKON AeATe/IbHOCTU; MNpPUEMbI:
COCTaB/ieHMe MJaHa, Te3UCOB BbICTYMNNEHUN, peaaKTUPOBaHME, OUEHWBAHWE BbICTYNAEHUNR,
coCTaBneHue cxem u Tabauu;

— MEeTOZ, KOHTPO/A; MPUEMbl: aHanu3 BbICTYNAEHUN, HabnaeHUA, CaMOOLEHKa, OUEeHKa
rPynmnbl, TECTbI, BbICTYM/IEHUA HA 3aHATUAX, 3aLUMTa NPOEKTa.

dopmbl opraHM3aumm obyyeHus:
- rpynmnoBble;

— UHAUBUAYA/bHbIE;

— QpOHTaNbHbIE.

IV ®opmbl KOHTPONA pe3yNbTaTOB OCBOEHUA NPOrpaMmmbl

®opmbl KOHTPONA:

e TEKYWMMA KOHTPO/Nb (OUEHKA AaKTUBHOCTM nNpu obcyKaeHMM npobaemHbIX BOMPOCOB,
pe3yNbTaToOB BbINOJIHEHUA AOMALLHUX 3aZaHWUI);

® TEMATUYECKUIN KOHTPO/b (OLLeHKA pe3yIbTaTOB TEMATUYECKOr0 TECTUPOBAHUA);

® UTOTOBbI/ KOHTPO/b (OLLEHKa pe3ynbTaToB BbIMO/NHEHUA PAa3IMYHbIX BaprMaHToB KMMos)

V CopepkaHue Kypca BHEYPOUHOU AeATE/IbHOCTH

BELLLECTBA (3 yaca)

HemHoro 13 ncropmun xsummn. Xumua s4yepa, cerogHs, 3asTpa.

BewectBo, dm3nyecKme CBOMCTBA BELLECTB.

OTAnume uncTbix BelecTs oT cmeceit. Cnocobbl pasaeneHna cmecel. Mpaktnueckaa pabora
Ne 1 «Cnocobbl pasgeneHna cmecemn».

XUMWUYECKUE PEAKLIUU (4 yaca)

MPU3HAKM XMMUYECKUX peaKkumin. KnaccmduKkauma XUMMUYECKUX peakunin no pas/iyHbiM
NpuU3Hakam. DAEeKTPoAUTUYEeCKana Auccoumaumna. SNEeKTPONUTbl U HEe3INeKTPOoNUTbl. Peakumu
MOHHOro 06MeHa. OKMUCNTENIbHO-BOCCTAHOBUTE/IbHbIE peakunmn. OKUCAUTENN N BOCCTAHOBUTENN.

NabopatopHasa pabota N2 1 «PeaKuua 3amelleHMA Meam Kene3oM B pacTBOpe MeAHOro
Kynopoca, BOAOPOAa LMHKOM B PacTBOpPE CO/MIAHOM KUCNoTbl». JlabopaTtopHaa pab6ora Ne 2
«Peakuns obmeHa mexay KapboHaTOM KanbLMA U CONAHOM KMCNOTOM, Xxnopnaom bapus n cepHom
KMCNoTon», «Peakums pasnoxeHus rugpokcnaa meam (11)».

METANNDI (9 yacos)

XapaKTepuCTMKa MeTaN/sIoB TNaBHbIX MOArPynn M ux coeamHeHur Ob6wana xapakTepucTuKa
METaNNoB rnaBHbix nogrpynn I-lll rpynn B CBA3M C UX NONOXKEHWEM B NEPUOAMYECKON CUCTEME
XMmuyeckux anemenTtos .M. MeHpeneesa n 0CO6EHHOCTU CTPOEHUA UX aTOMOB. XapaKTepHble
XMMUYECKME CBOMCTBA NPOCTbIX BEWeCcT8 WM  COEAUMHEHWN  MeTannoB -  LWEeNOYHbIX,
LLLe/IOYHO3EeMENbHbIX. XapaKTepUCTMKa nepexogHblX 3/1eMeHTOB — Meau, Kesiesa, ajlloMUHUA MO
MX TMOJIOXKEHUID B MEPUOANYECKON CUCTEME XMMMYECcKMX 3nemeHToB [A.M. MeHgeneeBa WU
0COH6EHHOCTAM CTPOEHUA UX aTOMOB. MeTannbl B Npupoge: pyabl YEPHbIX, LBETHbIX, AParoLeHHbIX
METANN0B. XapaKTepHble MeTannunyeckne, GpuUsnMyeckne u XMMUYECKMe CBOWMCTBA, BHYTPEHHee



CTpoeHMe meTannos. MNNoHATUE aKTUBHbIX U MAaCCMBHbIX MeTanioB. [lonb3a 1 Bpea MeTansioB ANA
4yenoBeKa. DNEKTPOXMMUYECKUI PAL HANPAXKEHUH meTannos. Kopposuna meTannos. MexaHu3m
Koppo3un meTannos. Knaccudukauma Kopposum meTannos. Cnocobbl 3awmTbl OT KOPPO3UM.
AHTUKOpPPO3UIMHbIE MOKPbITUA. Cnnasbl. Peakuun OBP c yyacTMem mMeTannioB U UX COeANHEHUN.
Llenoykun npespauweHuin (no obpasuy Or3). MpakTtuueckasa paborta Ne 2 «KayecTBeHHble peakuuu
Ha MOHbI METaN/IOB»

HEMETA/J1bl (13 yacos)

Hemetannol B npupoae. Wcnonb3oBaHue npupoaHbix pecypcoB. CTpoeHuMe aToOmMOB
HemeTannos. CTpoeHUA Mmonekyn HemeTannos. Pusmyeckne csoiicTBa HemeTannos. CoctaB
CBOMCTBA MPOCTbIX BELWeCTB — HemeTannoB. PApg 3neKTpooTpULATeNbHOCTM HEeMEeTasNsoB.
XvMnyecknme cBOMCTBa HemeTannoB. [paKTMyecKkaa LWKana 3N1eKTPoOTPULATENBHOCTU AaTOMOB.
HemeTannbl — OKMCAUTENNM W BOCCTAHOBWUTENU. B3ammopgencresme C NPOCTbIMM M CNOXKHBIMM
BewecTBam. Ob6LWan xapaKTepucTmMka HeMeTannoB rnasHbix noarpynn IV=VIl rpynn B cBA3M C UX
NONOXEHNEM B NEPUOANYECKOM CUCTEME XMMMUYECKMX 3nemeHToB [.U. MeHpeneesa W
0COBEHHOCTAMM CTPOEHUA MX aTOMOB. XapaKTepHble XMMMUYECKME CBOMCTBA MPOCTbIX BELLECTB U
CcoeMHEHNI HEMETANNOB - Fa/IOfeHOB, KNC0POAA, Cepbl, a30Ta, pocdopa, yrneposa, KpeMHus.
PeweHwne 3agaHMit Ha cOCTaBNEHME YPaBHEHUM XMUMMUUYECKUX PEAKLINIA.

MpaKtnueckaa pabora N2 3 «3KcnepuMmeHTanbHble 33Za4M MO PACNO3HABAHUIO U MONYYEHUIO
BeLecTs»

XUMUA U 300POBbE (2 yaca)

CocTaB 1 cpeacTBa COBPEMEHHbBIX U CTAPUHHbBIX CPEACTB TMIMEHbI, POSIb XMMUYECKUX 3HAHUN B
rPaMoTHOM BblbOpe 3TUX CPeAcTB; NONEe3Hble COBETbl MO yxoAy 3a NONOCTbio pTa. OCHOBHbIE
cocTaBnfAolWme 340p0BOro obpasa XusHu. MpaBuna nogaepaHua 340p0BOro 0bpasa MKU3HM.
Ponb XMMNYECKNX 3HAHUIM NPU aHaNM3€e B3aMMOLENCTBUA OPraHNM3Ma C BHELLHEN Cpeaon.

XUMUA U IKONOINA (4 yacos)

OcHoBHble BUAbI 3arpA3HeHnI aTmocdepbl M X MCTOYHUKK. Boga. Boga B macwtabax nnaHeTbl.
Oumnctka nutbeBoi BoAbl. MMapHWKOBbLIA 3ddeKT, rnobanbHoe noTenneHue Kaumata WU ux
BO3MOMHble nocnenctsnsa. O30HOBbLIN CNOM U €ro 3HAYEHWE ANA KU3HM Ha 3emne. 3awmTa
atmocdepbl OT 3arpsasHeHua. Hedtb m HedTenpoayktbl. HedTb Kak Tonnmeo. 3arpAsHeHUs
MMPOBbIX BOAOEMOB. J/IN4YHAA OTBETCTBEHHOCTb KaXA0ro Yes0BeKa 3a H@30NaCHYI0 OKPYKAtOLLYHO
cpeay.

VI TemaTtnuyeckoe nnaHupoBaHue

N¢ Tema 3aHATUA Ko Ncnonb3oBaHne obopyaoBaHuA
n-BO LEHTPA ecTecTBEeHHOHAy4YHON U
Yyacos TEXHOI0TMYECKOM
HanpasneHHoCTeN «ToYKa pocTa»

l.BewectBa 3

HemHOro w3 wuctopum xumun. Xumwua 1 JemMoHcTpaunoHHoe
BYepa, CerofHs, 3asTpa. obopynoBaHue

BewecTBo, dusmnyeckme CBONCTBA 1

Bewects. OTAMYME UUCTbIX BeELWECTB OT
cmeceit. Cnocobbl pasaeneHnsa cmece.




MpakTnyeckaa pabota Ne 1 «Cnocobbl
pasgeneHna cmecemy.

Undposaa nabopatopma no
XMMUN (6azoBbIi YPOBEHb),
KOMMJIEKT Nocyabl U 06opyaoBaHus
ANA yYEeHUYECKUX onbiToB (PpM3nKa,
XUMUSA, 6uonorusa), KOMMNJIEKT
XMMUYECKUX PEaKTUBOB

Il Xumnueckme peakumm

Mpn3HaKK XMMUYECKUX peakuuun.
Knaccudumkauma XuMMUYECKUX peakuuit no
PasINYHbIM MPU3HaKaM. INEeKTPOAUTUYECKan
anccoumauma.

DNEKTPONUTbI U HEINEKTPONIUTbI. Peakumm
MOHHOTO obmeHa. OKuUcAUTENbHO-
BOCCTaHOBUTE/NbHbIE peakumnn. OKUCAUTENN U
BOCCTaHOBUTENN.

[leMoHCTpaLMoHHOe
obopyaoBaHue

NabopatopHana pabota Ne 1 «Peakuus
3aMeleHns Meau Kenesom B PacTBoOpe
MeZHOro Kynopoca, BOAOPOAAa LUMHKOM B
pacTBOpPe CONAHOM KUCNOTbI».

LUudposaa nabopatopusa no
XUMUU (6a3oBbIi YPOBEHb),
KOMMNEKT nocyabl U 06bopyaoBaHuA
ONA YYEHNYECKMX onbiToB (du3KMKa,
XMMuaA,  buonorunsa),  KOMMIEKT
XMMUYECKUX PEaKTUBOB

NabopatopHaa pabota Ne 2 «Peakuus
obmeHa mexay KapboHaTom Kanbuma WU
CONAAHOM KWUCNOTOM, Xnopuagom bGapua wu
CEePHOMN KUCNoToM», «Peakuua pasNoxKeHus
rmapokcmaa meam (1)».

LUudposaa nabopaTtopua no
XUMUU (6a3oBbli YPOBEHb),
KOMMNAEKT nocyabl U obopyaoBaHuMA
ONA YYEHNYECKMX onbiToB (du3KMKa,
XMMua,  buonornsa),  KOMMIEKT
XMMUYECKUX PEaKTUBOB

Il MeTtannbi.

XapaKTepMCTMKa mMmeTannos FNaBHbIX
noarpynn un ux COGAMHGHMH.

Ob6wan XapaKTepuCTnKa MeTannos
rnasHbIXx nogrpynn |-l rpynn B8 cBA3WM C MX
NONOXKEHNEM B MNepuogMYEcKon cucteme
XMMundeckmx sanementos .M. MeHgeneesa un
0COBEHHOCTU CTPOEHUA UX aTOMOB.

XapaKTepHble  XMMMYECKMe  CBOMCTBA
NPOCTbIX BELWECTB U COEANHEHUIA METANOB -
LWEeNOYHbIX, LEeN0YHO3eMeIbHbIX
[eMoHcTpaumoHHoe obopyaoBaHue

XapaKTepuUCTUKa NepexofHbiX 31eMEHTOB
—  Mean, Kenesa, aJlOMWHMA N0  UX
MONOXEHNIO B MNEPUOAUYECKON CcUCTEME
XMmMmunyeckmx sanementos .M. MeHgeneesa un
0COBEHHOCTAIM CTPOEHMA UX aTOMOB.

MeTannbl B npupoge: pyabl YEpPHbIX,
LBETHbIX, OparoueHHbIX MeTaNsoB..
XapaKTepHble meTannunyeckme, pusnyeckme um




XMMUYECKMe CBOMCTBA, BHYTPEHHEe CTpoeHMe
MeTaNNoB.

MoHAaTHe AKTUBHbIX 7] NacCUBHbIX 1
meTtannos. lonb3a M Bpes meTannos ANA
yesoBeKa.

INEeKTPOXUMMUYECKUA  PAL  HAMNPAXKEHUMN 1
meTannos. Kopposua meTannos. MexaHu3m
KOppo3nu MEeTaNnNos. Knaccuoukaumsa
Koppo3un meTannos. Cnocobbl 3awmTbl OT
KOpPpOo3Mn. AHTUKOPPO3UIHbIE  MOKPbITUA.

Cnnasbl. KOMNAEKT KONNEKLMI U3 CNUCKA

Peakunn OBP ¢ yyactmem meTannos U ux 1 JemoHcTpaunoHHoe
coeanHeHnit. Llenoykn npespalleHuin (no obopyaoBaHue
obpasuy Or3).

MpaKTnyeckan paboTa No 2 1 Undposaa nabopatopmsa no
«KayecTBeHHble peakuum Ha MOHbI XUMUK (6a30BbIi YPOBEHb),
MeTannoB» KOMMNEKT nocyAbl U 060pya0BaHMA

ONA yYeHUYecKmx onbiToB ($u3mKa,
XMMua,  buonorunsa),  KOMMIEKT
XMMUYECKUX PEAKTMBOB

IV HemeTannol 13

HemeTannol B npupoae. Mcnonb3osaHue 1
NPUPOAHbBIX PECYPCOB.

CTpoeHMe aTOMOB HEMETANNOB. 1

CTpoeHua monekya HeMeTannos. 1

dunsnyeckne cBOMNCTBa HEMETAN/IOB 1

CoctaB M CBOMCTBA MPOCTbIX BELWECTB — 1
HEeMeTaNnos.

Pan 3/1eKTPOoOTPULLATENBHOCTH 1
HEeMeTaNnos.

XMMHU4yeckune cBOMCTBa HEMETAN/OB. 1 Uudposaa nabopatopua no

XMMUN (6azoBbIi YPOBEHb),
KOMMNEKT Nocyabl U 060pyaoBaHMA
ONS YYEHUYECKMX onbiToB ($M3KMKa,
Xvumua, 6uonorua), Komnaekr 9
XMMMUYECKUX PEAKTMBOB

MpakTnyeckas WKana 1
3/IEKTPOOTPULLATENBHOCTM aTOMOB.

HemeTtannbl - oKkncanTenun 7 1
BOCCTaHOBUTENMN. B3anmogpeicteme C
NPOCTbIMM W CNIOXKHbIMU BELLECTBAM.

O6uwan  xapaKTepucCTUKa  HemeTanloB 1

rnasHbix noarpynn IV=VII rpynn B cBA3M C nx
NONIOXKEHNEM B MNEpPUOSMUYECKON cucTeme




Xummnyeckux anemeHtos .N. MeHaeneesa u
0COH6EHHOCTAMM CTPOEHMUA X aTOMOB.

XapaKTepHble  XMMUYECKUue CBOMCTBA 1
NPOCTbIX BEL,EecTB n coeiNHEHNM
HEMEeTANN0B - raJioreHoB, KNCA0POAa, Cepbl,
asoTa, pocdopa, yrnepoaa, KpemHuUs.

PeweHne 3agaHUiA  Ha  cocCTaB/leHUe 1
YPaBHEHU XUMNYECKUX PEaKLMUN.

MpakTnyeckasn pabota No 3 1 Unudposaa nabopatopua no
«IKCNnepumMeHTasibHble 3a4auum no XUMUU (6a3soBbii YPOBEHD),
Pacrno3HaBaHMIO N NOJIYYEHUIO BELLLECTBY KOMNEKT nocyabl U 06opyaoBaHuUA

ONA YYEHUYECKMX onbiToB (dU3KMKa,
Xumusa,  buonorus), KOMMNIEKT
XMMUYECKUX PEAKTUBOB

V Xumua n 3g0poBbe 2

CoctaB UM cpeactBa COBPEMEHHbIX U 1
CTAapPUHHbIX cpeacTs TUTUEHDI, ponb

XMMUYECKMX 3HAHUA B rPamoTHOM Bbl60pe
3TUX CpeacTB; Nosie3Hble COBETbI MO yxXo4y 3a
NoNOCTblO PTa.

OcHOBHble  cOCTaBAAlOWME  340POBOrO 1
obpasa Ku3HW. [lpaBuna noapep:KaHmA
340p0OBOro 06pasa *KM3HU. PONIb XMMUYECKMX
3HAHWUMA nNpu  aHanu3e B3aUMOAENCTBUA
OpraHM3ma C BHellIHel cpeaon.

VI Xumuna n askonorus

OcCHOBHble BUAbI 3arpA3HEHN aTmocdepbl 1
N UX UCTOYHUKM.

Bosa. Bopma B MmacwTtabax nnaHeTbl. 1
OumncTKa NUTLEBOM BOAbI.

MapHMKOBLIN addeKr, rnobanbHoe 1

notenseHne KAMmata U WX BO3MOMKHbIe
nocneactena. O30HOBLIM CcAOM U ero
3HaYeHMe ANA KU3HUM Ha 3emne. 3awwmTa
aTMocdepbl OT 3arpaA3HeHus.

HedTb u HedTenpoayKtbl. HedTb Kak 1 KomnneKt KONNeKuMmn u3
TON/AINBO. 3arpA3HEHMA MUPOBbIX BOLOEMOB. CrnMcKa
JIN4HaA OTBETCTBEHHOCTb KaXKA0ro 4esoBeka
3a 6e30nacHyo OKpy»KatoLLyto cpeay.
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