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|. IHosicHUTEJLHAA 3AMNCKA

MporpammMa Touka pocTa «B XMMWUM BCE MHTEPECHO» [eTaIM3npyeT CoLepxaHune Kypca
[IOMONHUTENbHOrO  00pa3oBaHWA  AeTeld, [aeT MoApo6HOe pachnpefesieHMe 4acoB MU
nocneaoBaTe/lbHOCTb M3YUYeHUs TeM U pa3fesos.

[JaHHas nporpaMma npegHasHadeHa Ans yyawmxcs 9 kKnacca, No3BOMSET PacLLUMpUTbL U
YyrAyouTh Yy yyalumxcsi NpakTUYecKoe MPUMEHEHMe MOMYYEHHbIX TeOPeTUYECKUX 3HaHWI no
XUMUN.

MporpammMa paccumtaHa Ha 35 y4yebHbIX YacoB (1 yac B Hefento), OpUEHTMPOBAHA Ha
yrnybneHme n pacluMpeHne 3HaHWI, Ha pa3BMTVE MHOOO3HATENBHOCTM MUHTEpeca K XUMUK, Ha
COBEpPLUEHCTBOBaHNE YMEHMIA yHalLLMXCs 00paLLaThCs C BELLeCTBaMM.

[aHHbIA  KypCc  BHEYPOYHOW  [eATefIbHOCTW  MnpefycMaTpyBaeT — 3KON0TMMYECKYHO
Hanpae/eHHOCTb XMMWUYECKOro 06pa3oBaHus, MpesycMaTpyvBaeT O3HaKOMIEHME Yydyalmxcs ¢
XUMUYECKUMM acneKTamy COBPEMEHHOW 3KOMOMMM UM 3KOMOrMYeckux npobnem (rnobanbHoe
noTensieHne KAMmara, 030HOBbIE AbIpbl, KUCNOTHbIE JOXAW, 3arps3HEHNE OKPYXKatOLLEN cpefbl,
NCTOLLEHME NPUPOAHBIX PECYPCOB).

AKTYa/lbHOCTb MNpoOrpaMMbl B TOM, 4YTO OHa CO34aeT YCMOBUSA 18 COLMaNbHOrO,
Ky/bTYPHOr0O 1 MPOgeccCroHaIbHOro  CaMoOrpeaesieHnsl, TBOPYECKOW  camopeanu3auum
NMYHOCTN  pebGeHKa, (OPMUPOBAHMS XMMWYECKOW FPaMOTHOCTM. 3HaHMA WU YMeHUs,
HeobXoayMble AN OpraHU3auuM WCCNeAoBaTeNbCKON AeATeNbHOCT, B OyAylleM CTaHyT
OCHOBOI AN OpraHM3aumMmn Hay4yHO-UCCNeA0BaTe/IbCKON AeATeNbHOCTUM B By3ax, Konnemkax,
TEXHUKYMax U T.4.

Mpn pa3paboTKe NporpamMMbl akLEHT fefianca Ha BONPOChl, KOTOpble B 6a30BOM Kypce
XVIMUM OCHOBHOW LLIKO/bI paccMaTpuBatoTCA HeAO0CTaTOYHO MOSIHO WM He paccMaTpuBatoTCs
CoBCeM. 3afjaum 1 ynpaXHeHUs nofobpaHbl TaK, YTO 3aHATUA MO UX OCMbICIEHNIO N PELLEHUIO
MPOXoAAT NGO NapannenbHO € M3yYaeMbIM Ha YPOKax MaTepuasioM, M60 Kak NOBTOPEHME YXKE
NOMTYYEHHbIX 3HAHWIA.

HoBM3Ha AaHHO nNporpaMMbl 3aKMOYaeTCsd B BO3MOXHOCTM W3YYEHWS y4alyMucs
HOBbIX TEM, He pacCMaTpMBaeMbIX NPOrpaMMoi npeameTa

Ileanb Kypca: PaclLUMpeHve 1 yrny6ieHne 3HaHWiA Mo NpeaMeTy, Co3aHNe BOCMUTLIBAOLLEN
Cpefibl, 06eCreUnBatoLLEli aKTUBU3ALWIO MHTENNEKTYaIbHbIX MHTEPECOB YYaLMXcsl B CBOGOAHOE
BpeMs, pa3BMUTME 3[10POBOIA, TBOPYECKM PaCTYLLE NMYHOCTU, NOArOTOB/EHHON K

XKN3HEEATENbHOCTU B HOBbIX YCNOBUSAX, CMOCOGHONM Ha COLMATIbHO 3HAUYMMYH MPAKTUYECKYHO
[EATENbHOCTb, Peann3aLmio J06P0BObYECKUX MHULNATMB.

3apaum kypca:
1. dopmupoBaHmMe NO3UTUBHOW CAMOOLLEHKM, CaMOYBaXKEHNS.
2. ®OpMUPOBaHME KOMMYHUKaTVBHOWN KOMMETEHTHOCTM B COTPYAHNYECTBE:
— YMeHWe BECTM naor, KOOPAVHMPOBATL CBOW [elCTBUSA C AeACTBUAMM NapTHEPOB No
COBMECTHOW [eATeNbHOCTH;
— CNOCOBHOCTY [06POXeNaTenbHO M YYTKO OTHOCUTBLCSA K IOAAM, CONepeXxuBars;
— (hopMmMpoBaHMe coLmnanbHO afeKBaTHbIX CrOCOO0B NOBEAEHUS.
3. ®opmMmMpoBaHKe CNOCOBHOCTM K OpraHn3aLmmn AesTeNlbHOCTM U YNPaBNeHWNIO eto:
— BOCMUTaHWE LieNieyCTPEM/IEHHOCTM U HaCTOMYMBOCTMY;
— (hopMMpOBaHNe HaBbIKOB OPraHm3aLmMm paboyero NPoCTPaHCTBa Y PaLMoHaIbHOIo
MCNONb30BaHNA Paboyero BpemMeHu;
— (hopMmpoBaHMe YMEHNS CaMOCTOATE/IbHO M COBMECTHO M1aHMPOBaTh AeATeNIbHOCTb U
COTPYAHUYECTBO; — (POPMMPOBaHME YMEHUNS CAMOCTOATENIbHO 1 COBMECTHO MPUHUMATD
peLleHuns.
4. ®opMMpoBaHMEe YMEHWA peLLlaTb TBOpYeCKue 3aaun.
5. ®opmupoBaHMe ymMeHUs paboTath ¢ MH(opMaLmein (coop, cuctemaTusaums, XpaHeHwve,
NCNONb30BaHNE).



Il. Ilnanupyemble pe3yJbTaTbl OCBOCHHS COAEPKAHUS Kypca

JIMYHOCTHBIMH pe3yJibTaTaMu AB/IAOTCA:
- 8 YEHHOCMHO-0PUEeHMAYUOHHOU chepe. YYBCTBO FOPAOCTU 3a POCCUNCKYHO HayKY, OTHOLLEHME
K TPYAY, LieNeycTpeMneHHOCTb, CAMOKOHTPO/Ib U CAaMOOLIEHKA;
- 6 mpyooeoii chepe: TOTOBHOCTb K 0CO3HAHHOMY BbIGOPY Aa/bHeliLleli 06pasoBaTe/bHOM
TPaeKTopuu;
- 6 nosnasamenvHoll cghepe: MOTUBALMA YYEHUS, YMEHWE YMNpPaBnsTb CBOE MO3HaBaTe/bHOM
[EesTeNbHOCTU.

IpeaMeTHLIMHU pe3yJibTaTaMu 0CBOEHMUS NPOrpaMMbl ABNAHOTCS:
- 8 NO3HABAMENbHOU cepe:
OnncbiBaTb AEMOHCTPALUNOHHbIE N CaMOCTOATENBHO NPOBEAEHHBIE XUMUYECKNE IKCNEPUMEHTbI;
KﬂaCCVl(*)I/ILIII/IDOBaTb M3y4YeHHbIE 00BbEKTbI U ABNEHUA;
faBaTb onpeaesieHna N3y4eHHbIX I'IOHHTVII;‘I;
OnucblBaTb M pasinydaTrb N3y4YEHHbIE BELLIECTBA, MPUMEHAEMbIE B ﬂOBCE,ﬂIHeBHOVI YXXU3HN;,
CTPYKTYPUPOBATL U3YUEHHbIN MaTepUas 1 XMMUYECKYH MHMOPMALMIO, MOMYUEHHYHO U3 APYrnX
NCTOYHUNKOB,;
[enaTh BbIBO/bI M YMO3aK/OUEHUS 13 HABNOAEHWIA;
6e3o0nacHO 06paLLaTbCa BeLecTBaMu.
- 6 mpyoosoli cghepe:
MMaHMPOBaTh U OCYLLECTBNATL CAMOCTOSATENbHYIO PaboTy MO MOBTOPEHWMIO U OCBOEHWIO
TeODETI/ILIECKOVI 4acTu,
NnaaHMpPoBaTtb 1 NMPOBOAUNTL XVMWNYECKNI IKCMNEPUMEHT; NCNONb30BaThb BELLECTBA B COOTBETCTBUN
C nx npegHasHa4eHMEM " CBOWCTBaMW.
- 8 YEHHOCHHO - OPUEHMAYUOHHOU Cghepe:
AHa/IM3MPOBATb M OLIEHNBATbL NMOCNEACTBUA 1 OKPY)XKatolleld  cpedbl  6bITOBOW W
MPOV3BOCTBEHHOIN AEATENLHOCTY Ye/oBeKa.
- 6 cihepe bezonacHocmu HCU3HeOessTMenbHOCMIL:
OKa3blBaTb MePBYHO NMOMOLLb NpKY OTPaB/EHUAX, 0XKOraxX U Apyrnx TpaBMax, CBA3aHHbLIX C
BELLeCTBaMM 1 1aboPaTOPHLIM 060PY/A0BaAHVIEM.

MeTal’lpe}IMeTHLIMI/I pe3yjJbTaTamu AB/IAKOTCA:

- YMEHMe onpeaensTb CPeACcTBa, FeHEPUPOBaTh AW, HEOOXOAMMbIE AN UX Peanu3aLi;
- BNafieHNe YHMBEPCA/IbHbIMI ECTECTBEHHO-HAYYHbIMI CMIOCOGaMU AEATENBHOCTU: U3MEPEHNE,
HabNoAeHNE, IKCNEPUMEHT, yuebHOe 1UCCne0BaHueE;
- YMeHMWe onpeaensTb LEenn v 3adaun AesTeNbHOCTY, BbiGUpaTh CPEACTBA pPeannsaLuy Lenu u
MPUMEHSITb UX Ha NPaKTUKE;
- CMOMb30BATb Pa3/INYHbIE UCTOUHMKI [/151 MOMYUEHNSt XUMUYECKOI MHKOPMALIN.

OCBOEHME NPOrpaMMbl BHEYPOUHOI AeSTENLHOCTM 06YYatoLWMMUCS MO3BOUT MONYUYNTh
cnefytoLme pesynbTaTbl:

B cghepe pazeumun auunocmuvlx ynugepcanbHvix yueOHvlx 0elcmeuil 8 pamKax:
Koenumuenoco komnonenma 6yoym cpopmuposarul:

- 3KO/IOFMYECKOe CO3HaHMe, NPU3HaHUE BbICOKOWN LIEHHOCTU XXM3HWM BO BCEX €€ MPOSBNEHUSX;
npaBu/ NOBEAEHUS B YUPE3BbIYANHbIX CUTYALUSX;

- OCHOBbI COLMaNbHO-KPUTUYECKOTO MbILLIEHNS, OPUEHTALMS B OCOOEHHOCTAX COLMaNbHbIX
OTHOLLEHWIA N B3aMMOAECTBUIA.

Jlesmenvrocmnoeo komnonenma 6y0ym cghopmuposanbvl.

- YMeHMWe BeCTV Auasior Ha OCHOBE PaBHOMPAaBHbLIX OTHOLLEHWUIA U B3aVMHOIO YBXKEHUS W
NPUHATNS;

- YCTONuMBLIA NO3HaBaTe/NbHbIA WUHTEPEC M CTaHOB/IEHWE CMbICNI006pa3sytoLLein PyHKLUN



No3HaBaTe/IbHOro MOTUBA,;
- TOTOBHOCTb Bbl6opa NpothnbHOro 06pa3oBaHus.

LJennocmHo2o u dMOYUOHATLHO20 KOMIOHEHMO8 OYOem chopMUPOBaHa:

- NOTPeGHOCTb B CaMOBbLIPAXXEHUW N camopeanm3aunn, CoumasibHOM NPU3HaHWK.
OG6yyaroLLMiAcs MONYYUT BOSMOXKHOCTb A/151 (DOPMMUPOBaHNS:

- TOTOBHOCTM K caM006pa30oBaHuMIO 1 CaMOBOCMUTAHWIO;

- BbIP@XXEHHOW YCTONYMBOM Yy4eOHO-NO3HABATEIbHOM MOTUBALMMN N MHTEPECA K YYEHWIO.

B cghepe pazeumusa pezynamugnuix ynugepcaibHulx yueoHvIx Oeiicmeuii ooyuaouwuiica
Hayuumcs:

- CaMOCTOATENbHO aHa/IM3NPOBaTb YCOBUA AOCTMXKEHUA LENN Ha OCHOBE y4eTa BblIAENTEHHbIX
yunTeNeM OPMEHTUPOB Ae/CTBMS B HOBOM Y4eOHOM MaTepuane;

- uenenonaraHnio, BK/IKOYaA NOCTaHOBKY HOBbLIX LI,EHEVI, npe06pa30|3a|-||/|e I'IpaKTI/I‘-IeCKOI\/’I 3afa4yun
B MO3HaBaTEJ/IbHYIO;

- NNaHNPOBAaTb MYTU [AOCTUXKEHMNS LIENENA.

Lonyuums 603MOCHOCIb HAYYUMBCA!

- NP1 NnaHNpoBaHNN AOCTUXEHUA Ll,eﬂeVI CaMOCTOATENbHO N afIEKBATHO YYUThbIBATb YC/OBUA U
CpeacTBa UX AOCTUKEHUS;

- CAMOCTOATE/IbHO CTaBUTb HOBbIE y‘-IE6HbIe Lenn 1 3agadn.

B cghepe pazeumun noznagamenvHvlx YHUGEPCATbHBIX YUEOHBIX 0CIICMBUIL 00YUAIOWUIICA
Hayuumca:

- NPOBOANTL HABNOAEHNS U IKCMEPUMEHT MOJ, PYKOBOACTBOM yUMTeNs;

- OCHOBaM peasim3aLmmn NPOeKTHO-NCCNef0BaTENbCKOM AeATeNIlbHOCTH;

- OCYLLECTB/ISATb PaCLUMPEHHDIA MOUCK MHMOPMaLMKN C UCNONb30BaHNEM PECYPCOB GMOINOTEK 1
NHTepHeTa.

HOle’{um BO3MOICHOCNTb HAYHYUNIBCA!

- CaMOCTOATE/IbHO MPOBOANTL UCCNEL0BaHNSA Ha OCHOBE NPUMEHEHUS METOA0B HabMOAEHUS 1
3KCMEPUMEHTA,;

- CTaBUTb NP06eMy, apryMeHTMPOBaTb ee aKTya/lbHOCTb;

- OpraH130BaTb UCCMeL0BaHNE C Liefibo NPOBEPKM T1MOTe3bI;

- BblABMraTb rMnoTesbl O CBA3SX 1 3aKOHOMEPHOCTAX NPOLLECCOB;

- ieNnaTb YMO3aK/t0UeHWs 1 BbIBOAbl HA OCHOBE aprymeHTaumu.

B cgpepe pazsumusn KOMMyHUKAMUBHBIX YHUBEPCATLHBIX YUEOHBIX el CmEUIl 00yUaloOuWuIica

Hayuumca:

- a[leKBaTHO MCNO/b30BaThb peyeBble CPeACTBA A1 PELUEHWNS PasIMYHbIX KOMMYHUKATUBHbIX
3ajay; BNafeTb YCTHON Y NUCbMEHHOM PeYbHo;

- a[IeKBaTHO MCMO/b30BaTb PeYb A1 NAaHNPOBaHWA 1 PErynsauum CBOe AeATeNIbHOCTY;

- OpraHu130BbIBaTb M MNaHMPOBATL Y4EeOHOE COTPYAHNYECTBO C YUNTENEM U CBEPCTHUKAMU;

- CTPOMTb MOHO/OrMYECKOe KOHTEKCTHOE BbICKa3blBaHWE;

- WHTErpupoBaTbCsl B rpynny CBEPCTHMKOB M CTPOUTb NPOAYKTMBHOE B3aMMOAENCTBIE CO
CBEPCTHUKAMU 1 B3POC/IbIMU.

HO]ly'{ul’)’Ib BO3MOICHOCNTb HAYUUMDBCAL!

- OKa3blBaTb MOAAEPXKKY U COAECTBNE TEM, OT KOFO 3aBUCUT AOCTMXKEHME LN B COBMECTHOWA
NeATeNbHOCTY;

- 6paTb Ha cebs MHULUMATMBY B OpPraHM3aLy COBMECTHOIO AeiACTBUS.

11 ®opmbI 1 BUABI Y4eOHOT /1eSITeJIbHOCTH

B npouiecce 3aHATMIA BeAyLLIMMU METOAMI 1 MPUEMaMI OPraHn3aLMm esTeNbHOCTM YYaLMXcs
ABNSAOTCS:
— METO/, C/TyXOBOI0 BOCMPUSTUS U C/IOBECHOI Nepeaaun MHHopMaLnu;



MPUeMbI: pacckas, Nekuus, AMckyccus, 6ecesa, BbICTYMNEHNE;

— MEeTOf, CTUMY/IMPOBAHMS U MOTUBALINN;

MPUEMbI: CO3AaHMe CUTyaLMK YCnexa, NMOOLLPeHNe, BbINOHEHWE TBOPUYECKMX 3afjaHUiA, CO3AaHNe
Npo6GNEMHOI CUTYaLMK, NPOrHO3MPOBaHNe Byaylileli AesTeNbHOCTW, KOPPEKTHOE NpPeabsiBeHNE
Tpe6oBaHWiA, 3aHTEPECOBAHHOCTb Pe3yNbTaTaM PaboThl;

- MeToj nepeayn MHHOPMaLLMK C MOMOLLbHO NPAKTUYECKON AesTeNbHOCTY;

MPUEMbI: COCTaBNEHME NaHa, TE3MCOB BbICTYMN/EHWIA, peAaKTUPOBaHNE, OLIEHNBaHWE
BbICTYM/IEHWIA, COCTaB/IEHME CXEM U TaBMNLL;

— MeTOf, KOHTPONS;

MPUEMbI: aHaNM3 BbICTYMNEHWIA, HAGNIOAEHNS, CAMOOLIEHKA, OLiEHKa rpynnbl, TECTbI,
BbICTYMN/IEHWS Ha 3aHATUSX, 3alLLyTa NPOEKTa.

@®opMbl OPraHu3aluu 00yYeHUs:
— rpynnosble;

— UHOMBUAYaNbHbIE;

— (PPOHTA/IbHbIE.

IV ®opMbI KOHTPOJIS Pe3yIbTATOB OCBOEHUSI MPOTPaAMMbI

®opmbl KOHTPOSIA:
e TEKYLUMIA KOHTPO/b (OLEHKA aKTUBHOCTU NPK 06CY>KAEeHNM NPO6IEMHbIX BOMPOCOB,
pe3ynbTaToB BbIMOMHEHUSA AOMALLHNX 3afaHNi);
e TEMaTU4eCKMn KOHTPO/b (OLeHKa Pe3yibTaToB TeMaTUYeCKOro TeCTUPOBaHWSA);
e MTOroBbIA KOHTPO/Ib (OLLEHKA Pe3y/ibTaToB BbIMOHEHNSA Pa3/IMYHbIX BapuaHToB KIIMOoB)

V Coaep:xkanus Kypca BHEYPOUHOH AeATeIbHOCTH

BEIHIECTBA (3 uaca)

HemHoro n3 nctopun xmmun. Xmmnsa B4epa, CerogHs, 3asTpa.
BeluecTBo, hr3nyecKre CBOMCTBA BELLECTB.

OT/IMume YnCTbIX BeLLecTB OT cMeceit. Cnocobbl passenieHns CMeceid.
IMpakTnyeckasi padora Ne 1 «Cnocobbl pa3feneHns CMecen».

XUMUNYECKHUE PEAKIIUMU (4 yaca)

Mpu3HaKM XUMUYECKMX peakumnii. Knaccupukaums XUMUYECKUX peakunii no  pasivyHbIM
npu3Hakam. 3NeKTPoNUTUYecKas Amccoumauuns. INeKTPONUTbl U He3NeKTPOIuTbl. Peakuumu
MOHHOrO  obmeHa.  OKMCNUTENbHO-BOCCTaHOBUTENbHbIE  peakuun.  OKucCMTenm U
BOCCTaHOBUTE/N.

JlabopaTopuasi pa6ora Ne 1 «Peakums 3amelleHMA Medu >Xene3oM B pacTBope MeAHOro
Kyrnopoca, BOA0poAa LIMHKOM B pacTBOPE CONAHOW KUCNOTbI».

JlaGopaTopuas padora Ne 2 «Peakums obmeHa MeXAy KapOOHaTOM Ka/lbLMsi U COMSHOM
KMCNOTOIN, XNopuaoM 6Gapusi U CEpHO KUCNOTOM», «Peakums pasnoXeHWs rugpokcmga Meam

(1)».

METAJLJBI (9 yacoB)
XapakTepucTVKa MeTasINI0B rMaBHbIX NOAFPYNM Y UX COeANHEHNIA
OObLuas xapaKTepucTKa MeTa/IIOB rnaBHbIX nogrpynn I-111 rpynn B CBA3M C UX MOSIOXEHWEM B

NepuoaNYecKoin cucTeme XMMMYecknx anemeHToB .M. MeHpeneeBa n 0CO6EHHOCTY CTPOEHMS
X aTOMOB.

XapakTepHble XMMUYeCKNe CBOCTBA NMPOCTbIX BELLECTB U COEAUHEHNIA METAINOB - LLENOYHbIX,
LLIENI0YHO3EMESbHBIX.

XapaKTepucTrKa NepexofHbIX 3N1eEMEHTOB — MeAN, XKe/e3a, alloOMUHIS MO UX NMOMOXEHWIO B



MepUOANYECKOIN CMCTEME XUMUYECKMX 3n1eMeHTOoB [.W. MeHpaeneeBa 1 0CO6GEHHOCTAM CTPOEHUS
NX aTOMOB.

MeTannbl B NpUpoOAe: PyfLbl YEPHbLIX, LBETHbIX, AparoueHHbIX MeTaioB. XapaKTepHble
MeTa/INYecKne, (U3NYECKME U XUMUYECKME CBOMCTBA, BHYTPEHHee CTPOEHWE METasl/os.
MOHSATME aKTUBHbLIX U NAaCCUBHbIX MeTasNoB. Monb3a 1 Bped MeTaI0B A5 Ye0BEKa.
SNEeKTPOXMMUYECKUIA pag, HanpsxeHUA MeTannos. Kopposus meTannos. MexaHu3M Koppo3suu
meTannoB. Knaccudukayms Kopposuu  meTansioB. Crocobbl  3alWuTbl  OT  KOPPO3WM.
AHTUKOPPO3UiAHbIE NOKPbITUA. Cnnasbl.

Peakuymn OBP ¢ yyacTMem MeTa/I0B U UX COeAUHEHWIA. Llenoykn npespaleHuid (no obpasuy
ora).

IIpakTnuyeckas padora Ne 2 «KayeCTBEHHbIE peakLn Ha MOHbI META/INIOB»

HEMETAJLJIBI (13 yacoB)

HemeTannbl B npupoge. Vicnonb3oBaHne NpYpoaHbIX PecypCoB.

CTpoeHne aTomoB HeMeTannoB. CTPOEHWs MONeKyn HemeTannos. Pusmyeckne CBONCTBa
HemeTan10B. COCTaB M CBOMCTBA MPOCTbIX BELLECTB — HEMETa/I/10B.

P54 aneKTpooTpULATENIbHOCTW HEMETASIOB. X1MUYECKE CBOCTBA HEMETA/IOB.

[MpakTnyeckas LIKana 3M1eKTPoOTPULIATENNILHOCTM aTOMOB. HemeTalbl — OKUCAUTENN U
BOCCTaHOBMTeNW. B3aMmogeincTare ¢ NPOCTbIMU U CNIOXKHBIMU BELLIECTBAM.

OOLuas xapakTepucTuka HeMeTaioB rnasHbiX nogrpynn IV=VII rpynn B cBA3M C WX
MOMIOXXEHNEM B MEPUOLMYECKOA CUCTEME XUMUYEeCKMX 3anemeHToB [.W. MeHpgeneesa w
0COBEHHOCTAMMW CTPOEHUSA MX aTOMOB.

XapakTepHble XUMWYECKWMEe CBOWCTBA MPOCTbIX BELECTB W COEAVMHEHWA HEMETaNNoB -
rasioreHoB, KMUC/IopoAa, Cepbl, a30Ta, (hocgopa, Yrieposa, KpemMHus.

PeLleHve 3aaHnii Ha COCTaB/IEHNE YPaBHEHWUIA XUMUYECKMX PeaKLUiA.

IIpakTuyeckas padora Ne 3 «3KCneprMeHTaIbHbIE 3a4ayM N0 Pacno3HaBaHUIO U NOMYYEHUIO
BELLEeCTB»

XUMUS U 3IOPOBBE (2 uaca)

CoCTaB U1 CPpeficTBa COBPEMEHHbIX 1 CTAPUHHbIX CPEACTB rMrneHbl, PO/ib XUMUYECKUX 3HAHWIA B
rPamMoTHOM BbIGOPE 3TUX CPE/CTB; NO/E3HbIE COBETHI MO YXOAY 3a MOMOCThLIO PTa.

OCHOBHbIE COCTaB/IAIOLLME 3[0POBOr0 06pasa Xu3HuW. MNpasuia NoAAePXKaHNA 3[40POBOro o6pasa
XWU3HW. POMb XMMWUECKUX 3HAHUIA NpW aHaiv3e B3aMMO/EICTBMS OpraHuW3mMa C BHeLLHel
cpepoii.

XUMUSI U DKOJIOT' U4 (4 yacoB)

OCHOBHbI€e BU/Ibl 3arpsi3HeHUIA aTMOCHEPBI U UX UCTOUHMKN.

Bopa. Boga B MacLuTabax nnaHeTbl. OUCTKa MUTLEBOI BOApbI.

MapHVKOBbI 3htheKT, rnobanbHOe NOTENNeHNe KAUMaTa U X BO3MOXHbIe MOCNEACTBYS.
O30HOBbIVA CIOI 1 ero 3HauYeHne Ans XN3HU Ha 3emMse. 3almTa aTMocepbl OT 3arpssHEHNS.
HehTb 1 HedpTenpoayKTbl. HedhTb Kak TONMMBO. 3arpsis3HEHNSt MUPOBbIX BOJOEMOB.

JInYyHas 0TBETCTBEHHOCTb KaXKAO0r0 Ye/sioBeKa 3a 6e30MacHy0 OKpY)KatoLLyto cpeay.



VI TemaTuveckoe mJIaHUpPOBaHUe

HUcnoas3oBanue
Kou- 000py10BaHNS LIEHTPA
Ne €CTEeCTBEHHOHAYYHOM 1
n/n Tema sausTus Bo TEeXHOJIOTHYeCKOM
yacoB .
HalpaBJCHHOCTEN
,J1aTa
«Touka pocra»
l. BemecTBa 3

1. | HemHOro w3 wuctopym XuMuMU. XUMUA BYepa, [JeMoHCTpaunoHHoe
CerofHs, 3aBTpa. obopypfoBaHve

2. | BellecTBO, (hM3MYeCKMe CBOMCTBA BELLECTB.

OTAnYMe YMCTbIX BelecTB OT cMmeceil. Cnocoobbl
pasfeneHuns cMecei.

3. | IlpakTnyeckast padora Ne 1  «Cnocobbl Linthposasi nabopaTtopust no
pasfenieHrs CMecein. Xvmum (6a30BbIii YPOBEHD),

KOMMJIEKT NoCyabl 1
obopyaoBaHus ans
YYEHNYECKMX OMbITOB
(cmsnka, xrmus,
6ronorvs), komnaekt
XUMNYECKUX PEaKTNBOB
1. XuMHYeCKHe peaKuu 4

4. | Tpr3HaKN XMMUYECKMX peakumnin. Knaccudukaums
XUMUYECKUX peakLMil No pasfIMyHbIM NpU3HaKam.

ANeKTPONNTMYECKasa auccoumanms.

5. | SneKTpoNnTbI 1 HE3ANEKTPOUTBI. PeakLmm NOHHOIo [leMOHCTpaLoHHoe
0bmeHa. OKUC/INTENIbHO-BOCCTAHOBUTE/IbHbIE o6opyzoBaHue
peakunn. OKUCNUTENN N BOCCTAHOBUTESN.

6. | JlabopaTopunas padora Ne 1 «Peakums 3amelleHns Linthposasi nabopaTopust no
MeAWn >KenesoMm B pacTBope MeAHOro Kyropoca, XvMnK (6a30BbIii YPOBEHD),
BOAOPO/A LIMHKOM B pacTBOPE COMSAHON KUCNOTbI». KOMMNJIEKT NOCYAbI 1

obopyaoBaHus ans
YUYEHUYECKMX OMbITOB
(cmsnka, xrmus,
611010rns), KOMNIEKT
XUMNYECKUX PEaKTNBOB

7. | JlabopaTopHasi padora Ne 2 «Peakuus o6mMeHa Linchposasi nabopatopus no
MeXay KapboHaToM KanibLms U CONAHOM KUCNOTOM, XvMnK (6a30BbIii YPOBEHD),
XNopuaoM 6apus U CepHON KUCNMOTON», «Peakums KOMMANEKT NnocyApl
pasnoxeHus rugpokcuga megm (11)». 06opyAoBaHUs ANA

YUYEHNYECKMX OMbITOB
(cmsnka, xrmus,
6ronorvs), komnaekT
XUMNYECKNX PEAKTNBOB
Il. Meraabl. 9

8. | XapakTepucTuKa MeTal/IoB rNaBHbIX NOATPYNM N NX
COEANHEHWNA.

9. | ObLasa xapaKTepucTKa METa/NI0B MaBHbIX

nogrpynn I-111 rpynn B CBA3M C UX NMOJIOXKEHWEM B
MepUOANYECKON CUCTEME XUMUYECKUX 3/IEMEHTOB
[.1. MeHpaeneeBa 1 0COBGEHHOCTU CTPOEHUSA UX
aTOMOB.




10.

XapakTepHble XMMUYEeCKne CBOICTBa MPOCTbIX
BELLECTB U COE,D,VIHGHVIVI METa/INOB - WENOYHbIX,
LLEeN0YHO3EMENbHBIX

[JleMOoHCTpayoHHoe
0bopyaoBaHue

11. | XapakTepucTuka nepexofHbIX 3/1eMEHTOB — MeAW,
Xenesa, allOMUHNSA MO X MOMOXKEHWUIO B
NepUOANYECKOIN CUCTEME XUMNYECKMX 3/IEMEHTOB
[.. MeHgeneeBa 1 0COGEHHOCTAM CTPOEHMS UX
aTOMOB.

12. | Metannbl B npupoge: pyAbl YepHbIX, LBETHbIX,
[paroueHHbIX MeTas1/0B. XapakTtepHble
MeTa//IMYecKme, (n3nYecKne n XnMmyeckune
CBOWCTBa, BHYTPEHHEE CTPOEHNE METa/I/IOB.

13. | INoHATME aKTUBHbLIX N MacCUBHbIX MeTasNoB. Nonb3a
1 Bpef MeTasl/IoB A4/19 YenoBeKa.

14. | SNeKTPOXMMUYECKMIA paj, HANPSHXKEHWA MeTas/IoB. KomnnekT konnekuuin 3
Kopposua metaninos. MexaHuU3m KOppo3umn cnmcka
MeTan0B. Knaccugmkalms Koppos3nmmn MeTasios.

Cnocobbl 3aWmTbl OT KOPPO3MU. AHTUKOPPO3UIAHbIE
NnoKpbITUSA. Crnnasbl.

15. | Peakymn OBP c y4yacTmem MeTaloB WU KX [JeMoHCTpaunoHHoe
coefiMHeHunin. Llenoykn npespaiieHnin (no obpasuy o6opyzoBaHue
ora).

16. | IpakTuueckas padora Ne 2 «KayeCTBeHHble Linchposas naboparopus no
PeaKLMM Ha MOHbI MeTaN/IoB» XvMnK (6a30BbIi YPOBEHb),

KOMIMNEKT Nocy/bl U
obopynoBaHus o5
YUYEHMYECKINX ONbITOB
(cmsnka, xrmus,
6110/10rns), KOMNNEKT
XUMUYECKNX PEaKTVBOB
IV.  Hemetawibl 13

17. | HemeTtannel B npupoge. cnonb3oBaHne NPUpPOAHbIX
pecypcos.

18. | CTpoeHne aToOMOB HEMETA/I/OB.

19. | CTpoeHnsA MoNeKy1 HEMETa/10B.

20. | dur3MYecKme CBOCTBA HEMETASI/OB.

21. | CocTaB X  CBOWCTBA MNPOCTbIX BELIECTB —

HeMeTasI/oB.
22. | Pap aneKTpooTpuuaTeslsHOCTM HEMETa/IO0B.
23. | XIMUYeCcKune CBONCTBA HEMETA/I/OB. Linchposas nabopatopus no
XvMuw (6a30BbIi1 YPOBEHD),
KOMMJIEKT NOCyAbl 1
obopynoBaHus 415
YYEHNYECKMX OMbITOB
(cmsnka, xrmus,
6ronorvs), kKomnaekT
XUMNYECKUX PEAKTNBOB

24. | MNpakTnyeckad LWKana 3/1eKTPOOTPULLATENBHOCTM
aTOMOB.

25. | HemeTansibl — OKUCNATENN U BOCCTaHOBUTENN.

B3anmo/elicTBre C NPOCTLIMU U CNOXHBIMM
BELLlECTBAM.




26.

Obwas xapakTepuCTMKa HEMET//IOB  [/1aBHbIX
noarpynn IV-VII rpynn B CBA3M C UX NOJIOXKEHNEM
B NEepUOAMNYECKO CUCTEME XMMUYECKUX 3/IEMEHTOB
O.W. MeHpeneeBa n 0COBGEHHOCTSAIMU CTPOEHUS UX
aTOMOB.

27.

XapakTepHble  XVMMWYECKMe CBOWCTBA  MPOCTbIX
BELLECTB U COeAMHEHUI I HEMETannoB - raioreHos,
KWUCMIOPOAa, Cepbl, a30Ta, (hoctopa, yrnepoaa,
KPEMHUS.

28.

PelleHne 3afjaHWA Ha COCTaB/IEHWe YpaBHEHWI
XUMUYECKNX peaKLnid.

29.

IpakTuyeckasi padora Ne 3 «KCNepnuMeHTa/IbHbIE
3a/layun Mo pacno3HaBaHUIO N MNOMYYEHUIO BELLECTB»

Lincpposas nabopatopus no
XvMun (6a30BbIil YPOBEHD),
KOMIM/EKT Nocy/bl U
obopyaoBaHus ans
YYEHMYECKMX ONnbITOB
(cmsnka, Xxrmus,
6110/10rns), KOMNNEKT
XUMUYECKWX PEaKTBOB

V. Xumus 4 310pOBb€

30.

CocTaB M CcpeAcTBa COBPEMEHHBLIX W CTApPUHHbIX
CPEACTB TUMMEHbI, POSb XUMMWYECKUX 3HAHWIA B
rPamMOTHOM BbIGOPE 3TUX CPEACTB; MOME3HbIE COBETHI
Mo yxofy 3a NofocTbio pTa.

31.

OCHOBHbIe COCTaB/AoLLME 3[0POBOro 06pasa
XM3HW. MpaBuia Nogaep>kaHns 340poBoro obpasa
XXM3HW. POb XMMUYECKMX 3HaHWUIA NpK aHanm3e
B3aMMO/ENCTBMS OpraHM3ma C BHELLIHeW cpefoii.

V1. XumMus v dKoJ10rus

32.

OCHOBHble BUAbl 3arps3HeHuii aTMoctepbl U KX
UCTOUHMKM.

33.

Boga. Boga B Mmacwrtabax nnaHeTbl. OumcTKa
NUTLEBOI BOAbI.

34.

MapHUKOBbIA  3dhekT, rnobanbHoe NOTenseHne
Knmmara U ux BO3MOXHble nocneacTens. O30HOBbIN
CMOV W ero 3HayeHue 414 XU3HU Ha 3emne. 3awmTa
aTMoc(epbl OT 3arps3HeHUS.

35.

He(Tb 1 HedpTenposyKTbl. HethTb Kak TOMMBO.
3arpsi3HeHVs MMPOBbIX BOLOEMOB.

JInyHas 0TBETCTBEHHOCTL Ka)XK0ro YenoBeka 3a
6e30NacHyr0 OKpPYXXatoLLyHo cpesy.

KoMNNeKT Konnexkuuii u3
cnycka

nTOIro
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