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ITostHOe HanMeHOBaHMe: « HOHBIN XUMUK»

ITy6iuuHoe HaumMeHoBaHUe: «FOHBIA XUMUK»

KpaTtkoe onmmcanue: ©opMUpoBaHUe XUMHUUECKOW TPAMOTHOCTU U 0€3011aCHOT0
MCTI0/Tb30BaHUSI BeII[eCTB B TIOBCeAHEBHOM >KU3HU.

dopma o0yueHUsA: OUHas

IIpoj0/HKUTE/TBHOCTH MPOrpamMmel: 1 rof.

Bo3pacTtHble orpaHuueHusi: ot 14 1o 15 ser.

Pa3mep rpynmnsbI: 0T 5 YejioBeK

ITogpo6Hoe ommucanme: Kypc HaripaB/ieH Ha (pOpMUpPOBaHHe XUMHUUeCKOW TPaMOTHOCTHU U
0e3011aCHOT'0 UCTIOhb30BaHUs BeIlleCTB B MIOBCeIHEBHOM JKH3HHU.

ITpu cocTaBieHNH TIPOrpaMMbl ObITH 0TOOpPaHBI TaKKe pab0ThI, KOTOPhIe 3aMHTEPECOBA/IH
ObI yUaImxcst, MOMOr/M 661 UM MpH MoAroToBKe K OI'D u EI'D, OblM JOCTYITHBI 110
CO/IEP’KaHUIO0 U METO/MKe BBITIO/THEeHUS], TOTOBU/IM Obl OyAYIIIUX MCCeA0BaTe/el, aBaiu
OTTBIT TBOPUECKOM /e TeTbHOCTH YUaIXCSl.

IMTporpamma cocpefjoTaurBaeT OCHOBHOe BHMMaHHe Ha 3KCTlepUMeHTaIbHOM paboTe, a 3To,
Tpe>k/ie BCero paboTa C BelljeCTBaMH, CO3HaTe/IbHOe MPOBe/ieHre XUMHUUeCKUX TPOLIeCCOB.
HanmpaB/IeHHOCTb MPOrpPaMMbI: «eCTeCTBeHHOHAYUHas»

Tun nporpamMmsl: 0011epa3BUBaOIIasl.

Copepxanue nporpammbl: [. XvMUsa BOKPYT Hac. 3HaUueHUe XUMUU B

HApPOHOM XO03sIICTBe, B Pa3BUTHH HaYKH U B TI03HAHUU OKPY>KaroI[ero MUpa.

OKCKYpCHsl B XUMUUeCKYI0 J1abopaTopHIo.

3HAaKOMCTBO C TIpHeMaMH J1abopaTopHOM TeXHUKHU. [IpaBuia TeXHUKH

6e3omacHocTH. TTpaBusia 6e30macHOM paboThI B XUMUUECKOH 1ab0opaToOpru: CO CTEK/IOM,
MeTasuioM, Tipobkamu U T.1. ITpeameTsl mabopaTopHoro 060pyzoBaHus. TeXHHKa
JeMOHCTpAI[|H 3KCITepuMeHTa. ITpakTrueckasi paboTa: pe3ka TOHKUX CTeK/ISSHHBIX TPYOOK,
06paboTKa MpobOK, MOHTa>X MPHUOOPOB ZI/IsI TIOTyUeHUs Ta30B Ha TepMeTHUHOCTh. Croco0bl
OUMCTKH BeILleCTB U pa3fesieHns cMeceid. OUKMCTKa BeIlleCTB OT npuMeceil. YncThie
BellleCcTBa B jabopaTopu, HayKe U TexHUKe. [IpakTuueckasi pabota. OuncTKa
3arpsi3HEHHBIX BeIleCTB (DUIBTPOBAHKEM, BbIITapHBAaHUEM, BO3TOHKOM,

TepeKpUCTa/IT3aL[el, AUCTUUISIUEH.



Boga. PactBopel. OXpaHa BofiHbIX pecypcoB. ITpo6sieMa mpecHo#M Bofibl. PacTBOpHI B
ripupofie U TexHuke. [TpakTuueckast pabota. ITpuroToBieHre pacTBOPOB 3a/JaHHOM
KOHLIEHTpAaL1K, M0/IyUYeHre HAChILeHHbIX U TepeChIl|eHHbIX PaCTBOPOB, UCIIO/Ib30BaHe
rpa(MKoOB paCTBOPUMOCTU. KpucTasibl B IpUpo/ie U TeXHUKe. MeTouKa BbIpalljuBaHUs
eJMHUUHBIX KpucTasyioB. [TpakTuueckast pabota. [TomydeHre KpUCTa/UIMUeCKUX Jpy3 Ha

META/VTMYECKHUX KdpPKdCdX.

Xumus B 6bITy. Coob11ieHre yyarmxcsi o Kpacutensix, CMC, UCKyCCTBeHHBIX U
CUHTEeTUUeCKHUX BOJIOKHaX U TKaHsX U T.A. [IpakTuueckast paboTa.
ITpuroToByieHre KpacAIUX MUTMEHTOB, BbIBeJIeHHE TIITEH P>KaBUMHBI, YepHUII,

JKUpa, hoja v T.A.
I1. TTpocTeiiime criocobbl TIOTyYeHUs Bell[eCTB.

IMupoTexHuyeckue onbIThl. [TOATOTOBKA M MpaKTUYeCKOe TIPOBe/ieHre IKCIIePUMEHTOB C
y4aCTHeM JIeTKO BOCIIJIaMeHSFOIIUXCs BelrlecTB (ronyueHue 6esoro ¢ocdopa,

CdMOBO3I'opdHHE KOCTpa U T,/I[)

3aHuMaTesbHbIe OMbITHI. [IpakTHYeckast paboTa — 0TpaboTKa MeTOAWKY TPOBe/IeHHs
3KCrieprMeHTa Ha 3¢ (eKTHBIX OTbITaX (bIM 0e3 OTHsl, «CUPeHeBbI» TyMaH, XUMUUECKOe
«30/710TO» ¥ T./I.) TI0J] PyKOBOJCTBOM TIperiofiaBaTe/isi, 00yueHre HaO/IFO/IeHHIO, BLISIBIIEHUIO

YCJIOBUIM Hauasa U MpOTeKaHUs peakluii, BeJleHUIO 3armuCei.

PeriieHre 5KCTIepUMeHTAIbHO-PACUeTHRIX 3a7ad. OTpab0oTKa METOJUKH PeIleHMUs
3KCIepUMeHTabHbIX U paCueTHBIX 3a/lau C MCIT0/Ib30BaHWEM MCC/e/[0BaTe/IbCKOM
JesTeJIbHOCTH YUall[uXCsl, YMeHHUsI UIeHTU(PULIMPOBaTh BelljeCTBa M0 UX (PU3NUECKUM U

XUMUUYECKHUM CBOMCTBaM.

Ilens nporpaMmsbi: ©OPMUPOBAHKE Y YUaL[MXCS OMbITa XUMUYECKOT'0 TBOPYECTBA,
KOTOPBIM CBsI3aH He TOJIbKO C COZiepyKaHheM JiesTelIbHOCTH, HO U C 0CODEHHOCTSIMU
JTMYHOCTU pebeHKa , ero CrioCOOHOCTSAMU K COTPYJHUUECTBY, Pa3BUTHe 0011[eKyIbTYPHOM
KOMITETeHTHOCTH, Npe/ICTaBIeHUM O PO/IM eCTeCTBEHHOHAYUHbIX 3aHATUM B CTAHOBJIEHUU
LMBW/IM3aLIMH, TT03HABATe/IbHOM aKTUBHOCTU U CAMOCTOSITE/IbBHOCTH, TOJIOKUTETbHOU

MOTHBALIMU K O6y116HI/II-O, OINIbITd CaMOpea/In3aljhH, KO/JIEKTHBHOI'O BBaHMOAEﬁCTBHH,



Pa3BUTHE UHTE/JIEKTYaIbHOI'O M TBOPUECKOI'0 TIOTeHIIUaAa JeTel Ha OCHOBe
dhopMHpOBaHUs OMePal[MOHHBIX CIIOCOO0B YMCTBEHHBIX JIEMICTBUM 110 PeIlIeHUIO

TeOPETUYECKUX U ITPDAKTHYECKUX 3d/ld4 B 00/1aCTH XUMHHU.

Oxxujaemble pe3yabTaThl: JINUHOCTHBIE Pe3y/IbTaThl:

BOCTIMTaHWe POCCUMCKOM T'PaKJaHCKOW WAeHTUUHOCTH: TIaTPUOTHU3Ma, JIF00BU U
yBaXeHHt0 K OTeueCcTBy, UyBCTBa I'OPAOCTH 3a CBOIO PofiuHYy, 3a pOCCUICKYO
XUMHUYECKYIO HayKYy;

¢dbopMHpOBaHKe 11eI0OCTHOT'O0 MUPOBO33pPEHHS, COOTBETCTBYOLLIEI'0 COBPEMEHHOMY YPOBHIO
Pa3sBUTUS HAYKU U 00111eCTBEHHOUM MPAKTUKH, a TAK)Ke COLMA/IbHOMY, KY/JIbTYPHOMY,
S13bIKOBOMY U yXOBHOMY MHOT000pasvto COBpeMeHHOT'0 Mupa; (HhopMUpOBaHuUe
MOHMMaHUS 1JeHHOCTH 3[0pOBOT0 U Oe30macHOro obpasa >KU3HU; yCBOeHHe TIpaBuil
WH/UBU[Ya/IbHOTO ¥ KOJUTEKTUBHOT'O 6e3011acHOTO TI0BefIeHNsI B Upe3BbIUaiiHbIX
CUTYalUsX, YTPOXKAIOL[MX >KU3HU U 3I0POBbIO JTHOJIEH;

(dbopMrpoBaHye M03HaBaTe/IbHOM Y UH(GOPMAIIMOHHOM KY/IbTYPhI, B TOM UKCJ/Ie Pa3BUTUe
HaBBIKOB CaMOCTOSATe/TbHOM paboThl C YUeOHBIMU ITOCOOUSAMH, KHUTaMH, J0CTYITHBIMU
MHCTPYMeHTaMU U TeXHUUYeCKUMHU CPeJICTBaMU MH(OPMALIMOHHBIX TeXHOJIOTUl;
(dhopMHpOBaHre OCHOB 3KO0JIOTUYECKOT'0 CO3HAHUSI HA OCHOBE MPH3HAHUS LeHHOCTH XKU3HU
BO BCeX eé MpOsIBJIEHUSIX U He0OXO0AUMOCTH OTBeTCTBEHHOT'0, Oepe;KHOT'0 OTHOIIIEHHUS K

OKDY>Karoll[eu cpefie.

ITpenmeTHbIe pe3ybTaThl:

dhopMHUpOBaHe MepBOHAYa/TbHBIX CUCTeMAaTU3MPOBAHHBIX MPe/ICTaB/IeHUM O BellleCTBax,
MX TIPeBpALLleHUAX Y MPaKTUUeCKOM IMPYMeHeHHH; OBJIafileHue TTOHATUUHBIM arirapaToM u
CHMBOJIMUECKUM SI3bIKOM XUMUU;

0CO3HaHWe 00beKTUBHO 3HAUMMOCTH OCHOB XMMHUYeCKON HayKH Kak 00/acTu
COBPEMEHHOI'0 eCTeCTBO3HaHUS, XUMUUYECKUX TpeBpall{eHU OPraHUYeCKuX U
HEOpPraHWYeCKUX BellleCTB KaK OCHOBbI MHOTHX SIBJIEHUM YKUBOW U HEXXUBOU TIPUPO/IbI;

yriy0/ieHre TIpeficTaB/IeHUA 0 MaTepraTbHOM eJMHCTBe MUPA;



OBJ/IafieHrie OCHOBaMM XUMUUECKOM TPaMOTHOCTH: CIIOCOOHOCThIO aHATM3UPOBaTh U
00BeKTHUBHO OI|eHUBATh >KM3HEHHbIe CUTYallMH, CBSI3aHHbIE C XMMHeM, HaBbIKaMHU
Ge3omacHOT0 0bOpalrieHus C BeIleCTBAMH, UCTI0/Ib3YeMbIMU B TTOBCeJHEBHOM JKU3HMU;
yMeHHeM aHa/IM3UPOBaTh W TJIAHUPOBAaTh YKOJIOTUUECKU Oe30racHOe TIOBe/leHHe B 1[e/IsTX
cOepe>keHUsI 3[0POBbsI U OKPY>Katolllel Cpefibl;

dhopMHpOBaHKEe YMEHUI YCTaHAB/IMBATh CBSI3H MEXKY peaTbHO Ha0/r0/jaeMbIMU
XUMHUYEeCKUMU SIBJIEHUSIMU U TIPOIIeCCaMHU, TIPOUCXOAIIMMI B MUKPOMUPE, O0BSICHSTD
TIPUYMHBI MHOT000pa3ysi BellleCTB, 3aBUCUMOCTh UX CBOMCTB OT COCTaBa U CTPOEHUS, a
TaK>Ke 3aBUCUMOCTb MPUMeHEeHUsI BellleCTB OT UX CBOWCTB;

NproOpeTeHUs OMbITA UCIT0/Ib30BaHUS Pa3/IMUHBIX METO/IOB U3yUeHHs BeIlleCTB;
HaOJTFO/IeHNsT 3a X TIpeBpaIlleHUsIMHU TIPU TTPOBeJIeHUH HeCI0XKHBIX XUMUUECKUX
9KCIEPUMEHTOB C HMCII0/Ib30BaHHEM JTab0paTOpHOT0 000pyI0BaHUS U TIPUOOPOB;

yMeHMe OKa3bIBaTh MEPBYIO MOMOILb NPY 0TPaB/eHUsAX, 0XKOTaX U IPYTrUX TPaBMax,
CBSI3aHHBIX C BeIll[eCTBaMHU 1 7abopaTOpPHLIM 000pY/J0BaHUEM;

OBJ/IajieHHe TIpreMaMi paboThbl ¢ MHGOPMALMer XUMUUECKOT'0 COZlep>KaHus,
TIpe/iCTaB/eHHOM B pa3Ho (opme (B BUfe TeKCTa, (GopMy1, rpadUKoB, TabIMUHBIX
JaHHBIX, CXeM, (poTorpaduii u ap.)

CO3/laHHe OCHOBBI 151 (HOPMHUPOBaHMS MHTePeca K PaCIIMPeHUI0 U YTy 0/IeHHIO
XUMHUYEeCKUX 3HaHWM U BbIOOpa XUMUM KaK TIPOGHILHOTO TIpeMeTa TIpy Tepexojie Ha
CTyTIeHb CcpefiHeT0 (TI0/THOT'0) 001IIero o0pa3oBaHus, a B Ja/IbHEMITIEM U B KauecTBe Cepbl
CBOe TMPOo(eCCUOHATLHOW [1eATeTbHOCTH;

dhopMHpoBaHye TIpe/[CTaB/IeHUM 0 3HaUeHUM XUMUUeCKOW HayKHU B PellleHUM COBPEeMEHHbIX
9KO0JIOTUUECKUX Tp00/ieM, B TOM UHCJIe B TIPeJOTBPAIeHUH TeXHOTeHHBIX U

3K0JIOTUYeCKUX KaTacTpod.

Oco0bIe yc/10BHsI: He TPeOYyHOTCS

MaTtepua/IbHO-TeXHUUeCKas 0a3a: 1rdposas (KoMribroTepHast) sabopatopus (LIJT),
TIpOTrpPaMMHO-arapaTHbIN KOMITIEKC, JaTUYMKOBasi CUCTeMa — KOMILIEKT yueOHOTo
060py/J0BaHUsI, BK/IFOUAOIIUI W3MepUTe/bHBIN 010K, MHTepdelic KOTOPOTo T03BOJISIET

obecIieurBaTh CBA3b C IMepCOHa/IbHBIM KOMITBEHOTEDPOM, U Ha6op ,Z[aT‘—II/IKOBl,



PEerUCTPUPYIOIIUX 3HaUeHUs Pa3IUUHbIX (PU3UUECKUX Be/TUUUH.

JaTuuK TemriepaTypbl MJIaTUHOBBIN

JaTuuK TeMmriepaTypbl TepMOMapHBIN

JaTumK onTUYeCKOU MJI0THOCTU (KOJIOPUMETP)
JaTuuK ONTUYeCKOU TJI0OTHOCTH

Hatuuk pH

JaTuuK 3/1eKTpOrpoBOJHOCTH

,Z[aT‘—II/IK XJ10pUa-NOHOB

,Z[aT‘—II/IK HUTPAT-MOHOB

Mukpockorn ¢ poBoi

Amnmnapat /151 npoBefieHrss XUMUYeCKuX pe- akuyl (ATTXP)



