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TlosicHnTeNbHAS 3aMHCK
Hannas ofpasopaTenbHas NPOTpaMMa HMEET E€CTCCTBEHHO-HAYUHYIO HAPAaBICHHOCTh, OHA pAa3BHBAET
IOCPEICTBOM IPEAMETA XUMUHK YIPABUNBHOE BOCHPUSITHE OKPYKAXOWErC MUPA, SIIAHCTRBO XKUBOH 1 HEXUBOIH
IpHPOAEL. OTOT KypC HanpapieH Ha (POPMHMPOBAHHE HAYYHOIO MHpPORO23PEHMS, PACIIHPIET KPYrosop
YUIAIMXCA TIPH AanbHeHIeM H3YHCHUR NPEAMETOB €CTECTBEHHOIO IHKia.
PaGogas nporpamma kypea «Moe oOTKpLITHE XHMEH» COCTARJEHA HA OCHOBE HOPMATHBHLIX
HOKYMEHTOB:
1. Q6 ofpazosasmu B Poccuiickoit enepanmn: Genepansueiit 3axon or 29 pexadps 2012 r. Ne
273-@3;
2. Konmenmpst passuTHsd  OONONHHTENBEOTO oOpazoBamda ZeTed. YTBepiIeHa paCcHOPDKEHUEM
IIpasurenscrBa Poceniickoit ®enepanun ot 4 centabps 2014 r. N 1726-p;
3. [lopsamox opramuzanyy ¥ OCYIIECTBICHMS 00pa3oBaTeNbHOH HEATENEHOCTH IO HOHONHHTEILHBM
o6meobpasoparensepM  OporpaMMaM. YTeepsnaéH Ilpmxasom MummcTepcTBa 0Opasopammst H HAYKH
Poccuitckoli ®enepanuu (Muaobprayku Pocern) ot 29 asrycera 2013 . Ne 1008 r,;
4. IpuamepHBIEe TpeOOBaHKS K NporpaMmMan JOIOIHUTEILHOTO 06pa3oBaHiLd AeTeH: IPHIIOKEHHE K ITHChEMY
HerapraMenTa MONONEKHON MONMTHKY, BOCIMTAHHA H CONMambHoH noanepxau nerel MuuoOpHayxn
Poccun ot 11.12.2006 Ne 06-1844;
5. Metomuyeckue peKOMEHNALME [I0 NPOCKTHPOBAHMIO JNONONHATENBHAIX OOIEpasBHBAONIHNX IPOTPAMM
(Brirouyast pPasHOYPOBHEBLIE IPOTPaMMEL): IPHIOKEHHe K NHChMY MuHucTepcTBa 00pa3oBaHus B HAyKU
Poccuriickoit ®emepanun ot 18.11.15 Ne 09-3242;
6. CanpTapHO-3IHASMHOIOrHYecKHe TpeSoBanus K YCTPOHCTBY, COMACPKAHHIO H OpPFaHH3amiH PEeXAMa
paboTsl  oOpasoBATENLHEIX — OpraHuRanuif  JONONHHTENEHOro obpasoBaHMs  jerel:  CammTapHoO-
smHAeMHuOioTHaeckie npashna B HopmatuBei CagllaH 2.4.4.3172-14, VTeepxzmens! ITOCTAHOBICHHE
"nasroro rocymapcTBeHHOro caguTapHoro paga PO or 04.07.2014 Ne 41

Ilens u 3aga49u NPoOrpaMmER
ens MPOTrPaMMBL: oby=enme MpaKTHIECKOH XIMUH, pasBuTHE
ECTECTBEHHOHAYYHOTOMUPOBO33PEH MM YO CTHOHMOTHBAMHKIIO3HAHHIOUEPEIUCCIIEAOBATENBCKYIONEATE
JBHOCTE B IIPOIIECCEH3YYSHMSI XHMHH,
3anagu nporpaMmbl
Ob6yuaromue:
#IaTh [PENCTABICHUE 00 OCHOBHBIX IIOHSITHAX HEOPrauMYECKO XMMHHE — aTOMax,HOHAX H MONCKYNax; O
KJacCH(PHKAITHYE HeOPTaHAYEeCKHX COSAMHEHHH Ha KHCIOTE, OCHOBAHHMAH COMH;
¢ O0YYHTH OCHOBAM NPAKTHICCKOH XUMMU: aHATH3Y U CHHTESY,
® HAYYWTH IPUHITHIIAM H METONMKE IPOBEXEHHS HCCHEIOBATELCKOH paboTe;
o o0yIRTEPadOTECX IMHYECKHMHPEAKTHBAMIAIIPROOpaMu, IPOBEACHHIONpOCTE X tabopaTopHbLX
onepauuii: HArpes, IEPEroHKa, IKCTPAKIKA, QUILTPOBANKE,B3BEIIHBANNE I T.A.;
® 03HAKOMHTE ¢ IPOHCXOMKICHUEM M PA3BHTHEM XHMHH, HCTOPHEH NPOMCKOXKICHUIX UM YECKHXCHMBONOB,
TEPMUHOB, IIOHATHI;
® [IO3HAKOMHTE CO CTAPMHHBIMHY SKCHEPHMEHTAMY;
® HAYIWTHL CAMOCTOSTENHHO HAMEUATh 32a1y, CTARUTH SKCIEPHMEHT ¥ 00BICHATE Erope3yisTar.
® TOATrOTOBHTH K H3YYSHHIO XAMHEH Ha HOBLILICHHOM HIIH YTIyOnEHHOM ypOBHE.
Paspusaromue:
® PA3BHTE H2OIMFOAATENBHOCTE M HCCIIeNOBATENbCKH HHTEPEC K IPHPOHEIM ABICHIAM;
® Pa3BUTh ¥ 00YIAIQIIWXCS HETEPEC K HO3HAHUIO, K IPOBEICHHIO CAMOCTOATEILHBIXHCCIICAOBAHHIH;
® Pa3BUThH AKKYPATHOCTH, BHEMATENBEHOCTD, CTPOrOCTh B CODMOAeENH TpeOoBaHMHTEXHUKH 0E30aCHOCTH;
e BEIpabOTATH IEPBOHAYANLHBIE HAaBBIKK paboThl CO CIEMHANLHON IITeparypoH;
¢ chopMHpPOBATE U PA3BHTEH NOJNOMHUTENEHYIO MOTHBAMIO K JanbHeHIeMy H3yYeHHIOeCTECTREHERIX HAYK;
® PAzBUTH NO3HABATENLHYIO W TBOPIECKYIO AKTHBHOCTE;
» PAa3BHTE HCTETHYECKOS BOCIPHATHE CTPYKTYPEL, (hOPMYIT XMMHYECKHX 3IeMEHTOR,pe3ynsTaTacoDCTREHAOH
JESITENHHOCTH.
Bocrurarensusie:
® BOCIHTATh KOJUICKTHBH3M;
® BOCOHTATH NPaBHILHBLI MOKXO0H K OPraHH3aliH CBOETO AOCYTa;
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® NPUYIATH COOIONATE IPAaBHAA [OBENCHMI B OOIECTREHHBIX MECTaX (B IIPOLECCETOCCMEeHAIMY3EER 1
BEICTABOK);

J BOCIIUTATE yOerxneHHoeTL B I103HARAEMOCTH OKPYIKaIomero Mupa )73
HEODXOMMMOCTHIKOIOTHISCKHIPaMOTHOTO OTHOMIESHHS! K ¢peie 0OHTa M.

OBOCHOBAHHE AKTYANBHOCTU KYPCA U BO3MOXHBOCTH EE
PEAJIM3AIIA
B conepsxadmm IporpaMMsl OTpaskeHa HCTOPHS XUMHMH W Ouorpaduul BeIHKUX YUSHBIX, CACATENLHOCTLIO
KOTOPBIX CBA3AHEl T€ WM HHBIE OTKPEITHs. Ha 3aHATHAX IHEPOKO MCNONBYSTCHHAIANEBLI MaTepHal,
BO3MO)XHOCTH HOBBIX HH(QODMAUMOHHBIX TEXHONOTHH H TEXHIYECKUXCPEACTB OOYUIEHHS B IOKase
(parMenToB UCTOPHK CTAHOBICHHS H PA3BUTHA XUMHH KaK HayKH.
Emeé omzol 0coOerHOCThIO AaHHOH IPOTPaMMEI SBIAELCS TO, 470 B HEH OCYINECTRISETCANPONEIEBTHICCKAs!
MOATOTOBKA Mt M3YYEHHS XHUMHM B [EPCHEKTUBE HA IOBHIIEHHOM MIHYTTYONEHHOM ypOBHAX.
B03MOXHOCTL MO3HAKOMUTECS ¢ BBOAHBIME pPasfieNaMH, 00yqaroIIHecs, KOTOPEIE IPOSBHIY TORBIIIEHHbIH
HHTEpeC K TeM HIM HHBIM TeMaM, MOLYT [IPH NOMOWMMHIUBHAYANBHON YYeOHO-MCCISHOBATEILCKOM
pPaboTh! O3HAKOMUTEES C MATEPHANIOM, KOTOPHIBOOOIUE He H3Y9aeTes B IKOILHON NporpaMMe.
[IporpaMmy OTIHYAET U ICTETHICCKHH aCTIEKT, YPE3BHIUANHO BAYKHEIH 1T (POPMUPOBAHIS
MHTEJUICKTYAIEHOTO NOTeHNMana o6yqatomuxcs, pasBETHA UX [O3HABATEIbHEIX HHTEPECOB M TBOpUECKOil
AKTHBHOCTY, ITOCKOJIBKY IPAMOTHO TIOCTABIIEHHBIE XUMHYECKHE SKCHEPUMEHTEL MOryT OBLITh OHEHEHEl H ¢
SCTETHYCCKON TOYKH 3peHus. O6 ITOM rOBOPAT, HANPHMEDP, HCTOPHIECKHME HA3BAHMS SKCIECPAMEHTOR:
«nepero OnuTepay, «2070TOH JONCALY, «IP03a B IPOGHPKEY, «3UMEMI Cafy, (BYIKAH HA CTONEY U T. A.
NPHHIMIIBI PEAJTU3 AN IIPOI'PAMMBI:
Axryanbnocrs. Co3gasue ycnosHil IUIA NOBBIUCHAS MOTHBAUMA K OOYUEHMIO XHMMMM, CIPEMIEHME
pa3sBUBATh MHTEIUIEKTYANLHEIE BOSMOKHOCTH YIAIIAXCH,
Haygwoers. Xumys — Hayumas NHCLMIUIMHA, pPasBHBAIONIAS YMEHHE IOTHYECKH MBICHETH, BHANCTH
KONHYECTBEHHYIO CTOPOHY lipeiMera (BeleCTa) i ABIeHul, JeNaTh BEBOAL! X 0600ImeHMs.
Cucremuoers. Kype cTpOMTCS OT YacTHBIX NIPHMEpOB (peileHHe UpOCTHIX 3a7ad) K obmmuM (peleHue
CIIOMHEIX. XUMHIECKHX 344a9).
Ilpaxrugeckas HampapiewnocTs. Conepkasue 3aHiITHI HAUPABIEHO HA OCBOGHHME XHMHYECKOM
TEepMMHOJOTHE, KOTOpas HCHOJB3YETCH M PEIICHHA 3aHMMATENBHBIX 3afad, KOTOPHIE BHOCIEACTBHA
noMOTyT pebaTaM MPUHUMATE YYACTHE B UIPaX, KOHKYPCaX, ONEAMIMANAX.
Obecneyenre MoTuBanuy, Bo-IIepBLIX, pasBHTAC HHTEPECA K XUMUA KAK K HAYKe ECTECTBEHHO-HAYIHOTO
HalpapJeHs, BO-BTOPLIX, YCIENIH0e YCBOeHHe yueOHOro MaTepraa Ha YPoKax.
Kypc opuenramnonnniii. OF ocymectBiser y4eGHO-IPAKTHYECKOE 3HAKOMCTREO CO MHOTHMHE pazfeNaMu
XUMMH, YINOBHETBOPSET IIO3HABATENLHBIE HHTepec K mpobieMaM NapHO# TOYHOH HayKy, pasBHBAET
KpYyrosop, yriayOmseT SHaHU B JAHHON HayYHOU AHCIMILIHHE.
IIporpamma obecrnewuBaeT NOCTIKEHNE CIEAYIONIHX Pe3yIhTraToB OCBOSHHS IPOTpaMMbl NOTOTHATENEHOTO
ofpazoRagus:
JIMHOCTHBIE:
1) chopMupPOBaHHOCTE OTBETCTBEHHOIO OTHOMICHHS K YYEHHIO, TOTOBHOCTE M CIIOCOGHOCTH
K CaMOpPasBUTHIO K CamM000pasoBaHMIO Ha OCHOBE MOTHBALME K OOYYCHHIO W [0 3HAHHIO, BEIOODY
obpazopanusi Ha 0a3e OPMEHTHPOBKM B Mupe Npodeccuit W OpPOQECCHOHANBHBIX NpPENNOYTEHH,
OCO3HAHHOMY IOCTPOCHMIO WHIHBHAYANLHOH 00pazoBaTeNbHoil TPAGKTOPHH C YYETOM YCTOMUHMBEIX
IIO3HABATENBHLIX HHTEPECOB;
2) c(opMUPOBAHHOCT] HENOCTHOr0 MHPOBO33PEHIS, COOTBETCTBYIOWIEIO COBPEMEHHOMY YPOBHIO PA3BHTHS
HAyK{ B 00IMecTBeHHOM IPaKTHKI,
3) cpOpMMpPOBAHHOCT, KOMMYHMKATHBHOH KOMIEGTGHTHOCTH B OOMEHMM M COTDYIHEYECTBE CO
CBEPCTHMKAMHM, CTapIIMMM H MIAOUIEMH, B 00pasoBaTelbHOH, OOMIECTBEHHO I[IONE3HOM, YydYeBHO
KCCIIeN0BATENECKOH, TROPYECKOH B APYTHX BHXAX JEATENLHOCTH;
4) ymeswe ICHO, TOYHO, IPaMOTHO H3JIaraTh CBOM MBICIH B YCTHOH H TIMCHMEHBOM PeuH, TOHEMATE CMBICTT
TNIOCT2BICHHOH 3834, BEICTPAHBATE aPI'yMEHTAITHIO, IPHBOANTE NPHMEPHE B KOHTPIPHMEPEL;
5) NpeACTaBICHHE 0 XMMHICCKON HayKe KaK ciepe YeoBedeckoli NeATeNLHOCTH, 06 JTanax eé PasBUTHS, O
¢E 3HAYMMOCTH AJI PASBUTHSA IARIIHN3ALIH;



6) KPWTHYHOCTH MBUIUICHHS, YMEHHEE DPacllO3HABATE JIOTHYECKH HEKOPPEKTHBIE BBICKA3BLIBAHMSA, OTIHYATH
THIIOTe3Y OT haxTa;

7) KpeaTHBHOCTH MBIILICHHA, HHUIHATHBA, HAX0IHBOCTD, AKTHBHOCTE NPHPEINCHHHIKCIICPIMEHTANBHBIX X
PACYeTHBIX 3a8ad;

8) yMeHHe KOHTPOIHPOBATE IPOLECE H PE3yNBTAT YUeOHOM HCCIEA0BATENLCKOM AeATEEHOCTH,;

9) crrocoBHOCTE K HMOIIHOHAIBHOMY BOCHPHSITHIO XHMIIECKHX 00BEKTOB, 3aaY, PEemeHIH, paccy K ReHHT.
MeTanpeIMeTHEIC:

1) YMEHHECAMOCTOTENIBHOILIAHHPOBATbANBTEPHATHEHEICTY THAOCTHIKEHI ISR, 0CO3HAHHOBEIOHPATE
Hanboee 3(pexTHRHEIE cIOCOOH! pelUeHHs YUeOHbIX U IO3HABATENEHEIS3a0aY;

2) YMEHHE OCYIIECTRIATH KORTPOJE II0 pe3ynbTaTy H IO CIocoby AeHCTBHA Ha YpOBHE IIPOHM3BOABHOIO
BHUMAHUS H BHOCUTE HEOOXONMMBIE KOPPEKTHBEY;

3) yMeHHe afeKBAaTHO OLEHHBATHL UPABMILHOCTH MNH OMIHOOYHOCTL BLIIONHEHMS ydeOHOH 3amaud, ed
OOBEKTHBRYIO TPYAHOCTD B COOCTBEHHEBIE BO3MOKHOCTH €8 pelerus;

4) OCO3HAHHOE BIANCHEE NOTHUYCCKHIMM NEiiCTBHAME ONpENENeHs NOHATHH, 0000INEeHNS, YCTaHOBISHIL]
AHANIOTHH, KIACCHBUKALKE Ha OCHOBE CaMOCTOATENLHOr0 BRIOOpa OCHOBAHEE U KPHTEPHEB, YCTAHOBIEHHS
POINOBHAOBEIX CBA3EH;

5) YyMeHHE YCTaHARNMBATEL IIPHYMHHO-CHCACTBEHHLIE CBA3M; CTPOUTH JIOTHYECKOE pPaccy)XAEHHE,
yMo3aKoTeHne (HHYKTHBHOE, TeIyKTHBHOE M 110 AHAJIOYHH) ¥ BEIBOJIEL;

6) yMerye co3aBaTh, IPUMEHSITE ¥ IIpeo0pasoBLIBaTEL 3HAKOBO-CHMBONIIYECKHE CPENCTBA, MOJEH B CXEMEI
JUI penieHIs y9eOHbIX H IIO3HABaTeARHEIX 3a1aY;

7) yMeHHe OpraHM30BBIBATE Y4eGHOE COTPYZHHYECTBO H COBMECTHYIO HNEATEALHOCTH C YYHUTENEM H
CBEPCTHUKAMM: ONpPENEeNsITh UENH, pacrpefeNeHre (QYyHKOHH ¥ poned yJaCTHHKOB, B3aWMOZEHCTBHE H
obmue cnocoGrI paGoThl, yMeH#e paboTaTs B IpYIIie: HaXOAUTE obIee pelieHNe B paspemaTh KORQIUKTEL
Ha OCHOBE COINACOBAHMA TO3MHEHA HW Yyu€Ta HHTEPECOB; CAyWATE NapTHEpa; (OpMyIMpoBaTh,
ApTYMEHTHPOBATS B OTCTAHBATE CBOE MHCHME;

8) copmmpoBarHOCTs YIe0HOH H 06IIENONB30BaTENHCKOH KOMIICTEHTHOCTH B ODNACTH HCIONbL3OBAHH
HHPOPMALOHHO-KOMMYHEKaTHOHHEIX TexHonorai (MK T-KoMIeTEHTHOCTH);

9) mepBOHAYANBHEIE MPSACTABICHI 00 ANEIX A 0 METOJaX XMMHH Kak 00 yHHBepcalbHOM S3BIKE HAYKH X
TEXHUKH, O CPE/ICTBE MOACIUPOBAHMS ABICHMH ¥ IIPOLECCOB;

10) yMenue BUACTH XHMHUYECKYIO 3a1ady B KOHTeKCTe NpobIeMHOM CUTyaluy B APYTHX MUCHHINHNHAX, B
OKpPYKalomlel KH3HH;

11) yMeHnve HaXOmETh B Pa3NWIHEIX HCTOYHHMKAX HH(OPMAIMIO, HE0OXOMUMYIO IS PEIHEHUS XUMHYECKIX
npobneM, W TpencTaBiaTh €& B NOEITHOR (opMme;, NUpHHEMAaTh pEdIeHHe B YCIOBMAX HEUONHOH H
u30BITOUHOM, TOYHOH ¥ BeposTHOCTHOH HE(GOpMaLHy;

12) ymenne moEHMATH ¥ MCIIONB30BATH XMMHUECKHE CPEACTBA HATTLAAHOCTH (MOJIEHM, JEPTEKH, CXEMBI U
Ip.) AU EANOCTPAIMH, HHTEPIIPSTALIMHE, APFyMEH TAIMHK;

13) yMesnme BLIXBUraTh CHIIOTE3E] HPH PEINeHny yueOHbIX 3a1ad ¥ HOHAMATh He0OX0AMMOCTh X IIPOBEPKH;
14) yMenue UpEMEHATH WHIYKTWBEBIE H JIENYKTHBHLIE CIIOCOOBI pacCyieHui, BHIEThH pa3iIHIHbLIE
CTparersy pelnenus 3afad;

15) momEMaduWe CYIMIHOCTYH ANTOPUTMUYCCKUX IPESINHCAHHM M YMEHHE HEHCTBOBATH B COOTBETCTBHH C
TPENTOKEHHBIM ANFOPHTMOM;

16) ynMeHHE CaMOCTOSTelbHO CTABHTL IENM, BRIOHpATh H CO3MABATE ANTOPHTMBL UL PEIeHHs yaeOHpx
XUMHYECKHX IIPoOneM;

17) yMerue IUIAHBPORATL M OCYIIECTBIATL JEATENHHOCTH, HAUPABICHHYO HA pEINCHME 38184
HCCIIEIOBATENILCKOTO XapaKTepa.

npexMeTHbIe:

1) yMmeHHepabOTATECXAMUYECKHMTEKCTOM(CTPYKTYPAPOBAHHES, HM3BICUSHMEREO0X0AUMOMIHGOPMAIKL),
TOYHO H TPaMOTHO RBBHIPAXKATE CBOM MBICIH B YCTHOM HUMCHMEHHOH pe4H, NPUMEHIA XUMHYECKYIO
TEPMHHOJOTHIO W CHMBONMKY,  HCIONB30BATL,  PA3NWUHBIC  S3BIKM  XUMME  (CIOBECHBIH,
CHMBOJHYECCKHHA, IpadIecKuii),00 0CHOBEIBATECY A ACHAS, TPOBOAUTEKIACCHPHKAIKIO, TOKA3BIBATH X MM HIECK
HE YTBEPIKICHHS;

2) prnageHyre 6a30BLIM IOHATHHHEIM aIapaToM: HMeTh NPEICTaBIeHHE 0 XMMATECKOM3IeMERTe, BIaeHHe
CHMBONBHBIM S35IKOM XUMHW, 3HAHIE XHMHATIECKIX (QOpMyT;



3) yMenme BBHIIONHSTE DacYeTHRIE IpeoOpasorasms (OPMYI, NPEMEHATE X MU peleHAIyuefHELIX
XUMHYCCKHX 387129 H 33729, BO3HHKAIOIHX B CMEXKHBIX YIeOHBIX Dpe/MeTax;
4)  yMmeHse  IONB30BATHCA  XHMEYECKMMEH  QOPMyIaMA ¥ CAMOCTOSTENGHO  COCTABISTS
dopmyiszaBucHMOCTER MEXAY BENMYUHAMY Ha OCHOBE 0000IIEHIS JACTHEIX CIIYYAER | SKCIIEpUMERTA;
5) yMeHue pemaTh 3ajauyd [0 YPABHCHHAM H (OpMyNaM, NPUMEHSTH IIOJMyYeHHbIE YMEHUS IISpelIeryst
3a/1a9 M3 XUMUH, CMEXKHBIX IPEIMETOR, IIPaKTHKH;
6) oBIanEHHECHCTEMON(YHKIIHOHATBHBIXIIOHATAN,  (QYHKIUOHATLHBIMAIFIKOMACHMBONKKOR,  YMEHHe
CTPOMTL IrpaMid 3aBHCHMOCTH BENHYMH, OMMCBIBATE HX CROMCTRE, WCHOMB30BATL])YHKIHOHAILHO-
rpapHuIecKHenpeNCTaBICHISANSOTHCAHHMAHANH3a XIMIIECKUK 38189 ¥ PEAThHEIX 3aBHCHMOCTEl;
7) oBIalEH¥E OCHOBHBLIMH CIOCOOaMM NpPENCTABICHHS H aHANH32 CTATHMCTHICCKUX NAHHBIX; YMCHHE
IIPOTHO3HPOBATL OTKPBITHE HOBLIX BEIUECTB;
8) yMeH#e TPHMEHITE H3YYEHHBIC HOHATHS, PE3YNHTATHl H METOABl IPH PEINEHHH 3449 W3 PasiHIHEIX
pasfienioB Kypca, B TOM 4HCle 3aHad, He CBOMINIUXCS K HENOCPEICTBEHHOMY IPHMEHEHHIO H3BECTHBIX
ArOPHTMOB.
CrpykTypa M comepKaHHe IIAHHPYEMBIX PE3yIbTaTos OCBOSHHS OCHOBHOM 06pasoBaTeNbHOM NPOrpaMMb]
OCHOBHOTO 0fmero 00pazoBapms aneKxsaTHo orpaxaror Tpebopanms CrampapTa, TepefialoT CHelupuKy
00pa3oBaTENEHOTO IPOIIECCa, COOTBETCTRYIOT BOSPACTHEIM BO3MOXKHOCTIM 06yJaromuxcs.
Hcnons3yemble TEXHOMOTHH:
eLTPOBEIE TEXHOJIOTHH;
STIPOEKTHAST TEXHOJIOIH;
STEXHOJIOTHS IPOOIEMHOT0 00y YeHMS;
*3/(0pOBLECOEPEralonIHe TEXHONOTHH,
s MK T-rexHonoruu;
$TEXHOJIOTHS PA3BUTHSA KPHTHIECKOTO MBILITEHMS;
9 TEXHOJIOTHS PAa3BHBAIOUIEro 00y YeHH;
®IDYTIIOBbIE TEXHOIOTHH;
eTCXHOJIOTHH YPORHEBOH muddepeHmanyy.
B pesyapraTe ycBoeHns mporpamMmbl Kypea (OpMApPYIOTCS cHeNyOM(HMe YHHBEDCAbHLIE y4eOHbIe
AeicTRMS, COOTBETCTRYIONMUE Tpeboranuam OTOC:
Perynaruensie YV]I:
sONpenessTh 1 GOpMHPOBATE [ENE NEITEEHOCTH C IIOMOIIBIO YIHTEIS;
®YUHTLCS BLICKA3BIBATL CBOE IIPEIIIONIOKEHNE Ha OCHOBE PAGOTEI CMATEPUAIIOM;
eyauTLECs PaboTaTh IO NPEANONKEHHOMY YIHTENIEM IIIaHY;
ITosunasareapubie YY:
®HAXONMTH OTBETHI Ha BOIIPOCEHI B TEKCTE, TPauKax, cXemax,
®J[eJIaTh BLIBOZLI B PE3yiLTATE COBMECTHOM paboThI,
en1pcoGpa3oBEBATE HHHOPMANMIO U3 ONHOH QOPMBE B IPYIYIO;
KommynnxaTueusie YV
*0(hOPMILAITE CBOXM MBICIH B YCTHOI ¥ IuchMeHHol Gopme;
SYMETL CIIYHIaTh U HOHMMATE peyb, QHKCHPOBATEH KIIOTEBEIE CIOBA;
©IOr0BAapUBATLCS O IPABHNIAX HOBeLeHHs, codmonenuy Th;
eyIuTHCH PaboTaTh B mape, rpynne (BHIIONEATE POJb NUAEPa, HCHOMHATE )
Meero xypea B yyeOHOM miaHe

Haumas obpasopaTenbHas IpOTpaMMa MMEET EeCTeCTBEHHO-HAYYHYIO HAINPABICHHOCTH C 3JEMEHTAMH
XYHOXECTBCHHO-ICTETHYECKOH HaNpaBleHHOCTEH, TaKk KaK 3HAKOMHT € HCTOPHYECKMMH acleKTaMHu
CTAHOBIIEHHS H pasBUTHS XHMHH, 4 TAOKe pa3BHBAET IIOCPEICTROM IIPEIXMETA XHMHHM SCTETHUECKOS
BOCHPHATHE OKPYXKAIONIEr0 MHpa, ITO UTPaeT BaKHYIO PONEL B HOBBIIIEHWH BHYTpPEHHEH MOTHBAIMH K
OCBOEHHMIO ITOTO IpeIMeTa B (PopMupoBarKy 001e# KyabTYphl 06 ydaonmxcs.

AKTyanbHOCTh H HEJATOrHYecKas HeneceodpazHocTs NPorpamMmel
Kax u3BECTHO, XMMUS CYUTACTCS B MIKOJIC ONHHM K3 CAMBIX CIOJKHBIX XPEAMETOB ¥ BLI3LIBAET ¥ MHOTHX
IIKOJbHKKOB HENONOHHMAHYE H HETIPUATHE C IIEPBOTO Tofa 06yIeHH.



Cpeas INpeqHH TAKOrQ BOCIPHATHI NpeIMeTa MOXKHO HA3BaThk HEONpaBiaHHO Oosbinoii o0bEM u
UIEKTHYHOCTE  y4eOHOr0 MaTepHana B IUIKONBHBIX IIPOIpPaMMax, @ Taloke HEeJIOCTaTOYHYIO
MOTHBUPOBAHHOCTD HETeH K H3YICHHIO XHMUH.
Kpose TOTO, B IOCIHEOHNE TOILI HAOIIONASTCsl COKpANIEHHE JacoB, OTBOAHMEIX Ha XMMHMIO, 8 BO MHOIHX
IIKOMlaX BO BTOpOM Ionyrojun 11-ro xnacca XHMus H3ydaeTcd TOABLKO B paMKaX €CTECTRBEHHOHAYIHOTO
npodmns. [anexo He DS Beex AeTel xumus craHeT OymymeH npodeccrei, mo3TOMY HHTEPEC K IPEIMETY
[32eT, KaKk TONBKO BOSHHUKAIOT CIIOMCHOCTH B IOHHMAHHH TEX MM WHBIX TeM, TPYIHOCTH B PEeHICHHH 33134,
mpobeMs! IpH NPOBCACHHH JIA00paTopHEX padoT. [IIKOMEHHEKE FacTO CUHTAIOT, 4TO XHMHICSCKAS TCOPHS
CyXa W 3a0yTaHa.
Copepmienro wmHag no3wmmus (opmupyercs Yy peb€HKAa IIpH  BO3HHKHOBEHMH  cODCTBEHHOM
3aMHTEPECOBAHHOCTH B H3Y9ICHHH IIpeMeTa.
Hanmas ofpaszosareipHas NporpaMMa OpPHEHTHpOBaHA HA TO, 9TOOBI HMHTEpPEC K XHMHM BO3HHK H
3aKpenmics Onarofaps HCHONB30BAaHWI0 B O0YUEHHM HCCNEAOBATENBCKOTO NOAXO0MA, OpH KOTOPOM HAETH
OOCTHra0T IpeiMeT XHMHE uepe3 cobcTBeHHOEe ydeOHOE HCciefoBamHe. TaKoH ITOIXOJ IO3BONSET
00YIAONMMCA HE TOJBKO QCBOMTH IOHATHHHBLIA aryiapaT H 3alOMHEHTE HEKOTOPBIE BaXHBIE (aKThl, HO H
TONYIHTL HABLIKM NPOBCACHHA CAMOCTOATENBHOrO KMCCNCHOBAHMA, KOTOPBIE MOTYT ObITh NONE3HBI UL
nocneNyouell caMopeanusamuy B moboil mpyroit obmacti yuebHolf W B Oymymiem IpodlecCHOHATBHON
IeSITEIEHOCTH.
Wexons #3 Takoro moaxoma, B LeHTp oOydeHus YO JaddOoH IpOorpaMMe CTaBATc] pa3BUTHE
ECTECTBEHHOHAYIHOI0 MHPOBO33DEHMS H OBIANECHUE HMCCICHOBAHMEM KaK MeTOAOM HayHHOro IIO3HAHHS,
TosroMy Ha 3augTHAX OONBIIOE BHEMAHME OTBOAMTCA IPAKTHISCKHM padoTaM pasHBIX BHJOB, IPHYEM
3HAYHTENBHOE BpeMs YAEHIeTCs IPOBEACHMIO CAMOCTOSTENBHEIX HCCISHOBAHUN 10 BRIOpAHHEIM TeMaM.
HacpmueHEOCTh HagalbHOTO MEpHOAA H3YUeHHS XAMHH AEMOHCTPAIMOEHGIMHM ONBITAME CTHMYJIHDYET
HHTEPEC K XUMHHM ¥ JKeNaHMe U3yJaTh 3Ty HayKy.
Ifporpamma BeICTpOEHA TaK, YTO B JaNbHeiiNieM BHUMaHHE JeTel Ha 3aHATHAX HAUpPaBIEHO HA BEIIOTHEHHE
OIBITa, M3y4CHHe, HAOMIOACHHEe M (DHKCAIMIO ero pe3yibTaToB BO BCex MOApodHOCTAX. B sroMm cryuae
TpuéMEl W HeHCTBHS BOCHPHHHMAIOTCS OOyJarOIMMHCS HE Kak BOMIMICOHBIE MaBWOYIAHH, a Kak
3aHUMATENLHAsT HeoOX0AUMOCTE, 53 KOTOPOH HEBO3ZMOMHO OCYINECTBHTE CTONS NPHRICKATESNBHEIE IS HIX
XEMUYECKUE [PeBPanICHIs.
MHorHe BOIPOCH! X¥MHK HepasphIBHO CBs3aHbl ¢ (u3MKoi, 6monornell m sxonoruei, ¥ odpazoBaHHOMY
qeJIoBEKy, 9eM OBl OH He 3aHuMaics B OyIyuiem, DONe3HO X 3HatTh. [losToMy B maHHOH 0OpasoBaTenbHON
[porpaMMe PEealH3yeTcsl CHHTETHICCKHH NOmXOoX K ECTECTBEHHO-HAyJHOMY OOpazoBaHmIO, KOTOPILi
IIO3BOILIET, C ORHOH CTOPOHEI, CGOPMHpOBaTh LENOCTHOE IIPeACTaBICHHE O MUpe, &, C APYToH CTOPOHE,
O0NEerYHuTh NOHUMAHHE CIOMKHBIX XMMHAYECKHX I1pobieM.
Cpoxn peanyuzanuy TporpaMmbl
OceoeHHe IPOrpaMMEl PACCTRTAHO HA OAHH Ioj
BospacT nerei, ofygatonxes mo nporpamMme, — 14-15 ner
B Teuenme obygeHms ywamuecs, 3aHUMaACh OJUH DPa3a B HENENIO HO JBa vaca(iio 45 MuH.) H3y9aroT
OPHUTHHAILHEYIO IpOrpaMMy JI0 XHMHUH.
[Tporicxomut yriayOleHHe NONYYEHHLIX 3HAHMH 10 XMMHH C aKkieHTOM Ha NONyYeHHEe HaBBHIKOB
CaMOCTOATENLHOM — mecnegoBarenbekodl  paborel. Qopma 3aHaTH  DpeAycMaTpHBAeT COYETAHHE
TEOPETHICCKOH YacTH ¢ IOCHCAYIOMEH NpakTHIecKod IpOBEPKOH M 3aKpelIeHHeM IIONYyYCHHBIX 3HAHWH
IYTEM IIPOBEINESHHS Pa3IHIHBIX ONBITOB Ha Da3e XAMHUIECKOH nabopaTopry.
OzxnaaeMeple Pe3yJbTATHL H CHOCO6LI HX NPOBEPKH
® [IOy4aT MPEACTIABIEHHE O CTPOSHHH aTOMa, HOHAX M MOJNEKYNax, 0 KnacCu(HKanuMHeopraHuuecKHx
COeIMHEeHni Ha KACNOTEY, OCHOBAHHS H COMY, 00 aHANH3E W CHHTE3E;
* OpHOODPETYT OCHOBHLIC HABBIKH NIPAKTHIECKOH paborer B abopaTopme, OyIyTBBIIONHATH HpoCTeHInme
nabopaTopHEIE OXepaLiy;
¢ [IPOABAT HHTEPEC K COBPEMEHHEIM IpoliieMaM XMMHKM H K HCCHEHXOBATENLCKOH paboreR 3TOoHHAydIHOH
obnacry;
o chOPMHPYIOT NPEICTABNEHHE O KPACOTE XEMHUECKOrO SKCIIEPHMENTA,;
® Da30BLIOT UYBCTBO OTBETCTBEHHOCTH IIPH BEIIONHEHHH XHMHIECKOI0 3KCIEPUMEHTA
® CHCTEMATH3HpYIOT CBOM 3HaHHA B OOIacTH XMMWH, CO3FAmyT HEOOXONHMYyI0 0asy miAmepexoja K
yIIyOnéHHOMY A3Y9EHAIO OTACIBHPIX Pa3sfeioB XAMAH;
6
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saboparopuy;

paboty

® OCO3HAIOT EMUHCTBO MATEPHATEHOTO MUPA HA OCHORE XMMWIECKOr0 IIOAX0NA KCTPOSHHMIO BEIeCTRa;
® OCBOAT IKONOTHIECKHC aCICKTEI BIIAHKA XHMHH Ha HNOBCCHAHEBHYIO MKHU3HD;
® NpUOGPeTyT MOTHBALIUIO Ha JAalbHeHee U3ydeHHe eCTECTREHHbIX HAYK,

* Hay4aTca CaMOCTOATENbHO PafoTaTh CO COEHHANBHON XHMHYECKOH IUTEPATYDOI;

* nproOpeTyT HaBBIKHA IIOATOTOBKH NOKIaHOB X BLICTYIUIEHHH Ha KOH(QEPEHIIHIX.

OsxupaeMpble PE3yaLTATBI 00yUEHHs TI0 IPOrpaMMe OTCHEKHBAFOTCS B Pa3IHUHBIK(GOpMax:

PopmMb HavaNEHOI DopMELI BPOMEHKYTOUHOIT

DopMEBI HTOTOBOI

Popmer o0yuaroniuxcs

JHAArHOCTHRKH THATTIOCTHKH AHATHOCTHRH oo HTOram pea.rmsaunn
Pe3YJABTATOR oOpasosarensHOoi
ofpasosaTensHOi MpPorpaMmel
JAERTESLHOCTH MO TOHaM
o0yuenns

Cobecenoradue ¢ Brinonuere HebonsImx HemoHcrpauus pauee 3ampra

OﬁyanOIHHMIfICH B Hadgale npam‘u%cxnx npo,uenaHHoro HCCJIe.ﬂOBaTeﬂbCKOﬁ

roua CaMOCTOATCILHEIX paboT IKCIIEPHMENTA I paborel, cobecenopanue B
o6 yyarommxcs, KOHLIE ToHa
TPOIYCTHBILIHNX 3aHSTHE,

TECTHPOBAHHE

3uaHus H YMEHHA [IPOBEPAIOTCA IOCPEACTBOM BBIIONHEHAS 00YJaIOMEMUCS NPaKTHISCKAEX paboT B

XMMHYECKO}H NabopaTopHy, MOATOTOBKH CAMOCTOSTENBHEIX HCCHENORATENLCKEX patoT. B Tederue

yuebHOro rofa o0ydaromumecs yIacTBYIOT B XHMIYSCKAX ONEMIMHANAX ¥ KOH(EPEHITIX.
Tpebosauns K pesyasTaTaM obydenns

Obyuaromuiica HAYIHTCS

Ofyuaronmiics NOMyYHT BOZMOKHOCTh HayUHTECS

ITonesoBateea [ICXD

Pacuersl no opmynam

Paborarh ¢ HAYYHBIM MaTePHAIOM

[TepeBouTE SAMHALLL H3MEPEHNS

BrIBODUTE GOpMYIs!

AHanu3HpoRaTh rpah Ky

IToHMMAaThL TEXHOOIHIO ONLITOR

Pemare HECTAHIAPTHLIS 3a1auK

Cobupats npubops! Pemats cxeMel npespallermii ¢ «X»
Yaebno-remaTndecknii nan

Ne Hassanue pasaenos Konnyecrso yacos

n/n Teoprs IpaxTuka Beero

1 Berenense B nporpaMmy i 1 2
BeogHoe zangtue 1 1 2

2 IMpenmer Xuniui 6 2 8
ToxsTHs: ATOM, MOIEKYJIA, 3JTEMEHT 1 - 1
PH3HYecKHe H XUMHHECKHE JBISHHA 1 1 2
duzrueckye ceoticrna 1 - 1
YucTele BemEecTBa B CMECH 1 - 1
Pazneneudue cmecei ! 1 2
3aKOH cOXpaHelus Maccel 1 - 1

3 XHMHTeCKHE PeaKIH 2 1 3
INonATHE 0 XMMHMECKOM B3aMMOACHCTBHY BEIIECTR 1 1 2
IIpHHLMIIE! TpadMUECKOro OTOOPAKEHNS PEaKIU 1 - 1

4 CorpeMerHOe nadoparopuoe odopyaosanue 1 1 2

5 Pafora ¢ razamu 2 1 3
Pazeurye xumun. Onsrret k. Ipuerny, ICB, Uleene I - 1
BoROpOR, KHCIOPOJ, aMMUAK 1 3 4

6 Hcropus xummn., Draunl B u3yyeumH rasos n | 1 3 4
PACTBOPOB

7 Pabora ¢ pacrsopamu. Bona 4 4 8
IToHsTHA: PACTROP H PACTBOPEHKE i 1 2
Kpueranmst I ! 2
lenoun 1 KHCNOTEL i 2 3
Conu ) ! 2




8 Xumuga poxpyr wac. IIpazaaauag XHMHAI i - 1
9 MeTalulsl M HX COeTHHeIns 3 2 5
MeTainsl ¥ HX COeNMHEHHs — CTolKHe H awrMbHLle, | 1 & 1
TBEPABIE H MATKHE, APArOHCHHBIC
Meralinbl OCHOBHBIX IPYTIN 1 2 3
Merannpl noboyHbIx IPyOn 1 - 1
10 | Duexrpoxumusn 3 1 4
TanbpaHHYEeCKHE AIEMEHTE 1 = 1
Yerpolicreo Oarapeiiky 1 - 1
Kopposust MeTannos. 3alura OT KOPPO3IKH 1 1 2
11 | FKenezo. Croldcrea menesa 1 3 4
QOcoDEHHOCTH JKENe3a B COeNUHEeHHH xenesa. Marnerusm | 1 - 1
Peaxupu coenyreHri xenesa. XuMHuecKas pajyra - 3 3
12 | Hemerajuinr 2 4 6
Cepa u dochop — THOHYHEIE NpeaCcTaBHTeNN HemeTanios | 1 2 3
Tanorennst, CXOACTEO M pa3NMYMs 1 1 2
OKHCIHTENbHOS-BOCCTAHOBHTEBHBIC PEAKUHH B OBty M | - 2 2
B 1abopaTopHu
13 | Tenmernueckast CBA3b HEOPraHMECcKHX COCAHHCHHH 2 1 3
MHOroobpasne HEOPraHUMECKHX XUMHHYECKHX BemecTB 1 | | - I
peakuui
OKCHOBI METAIFIOB ¥ HEMETANIIOR 1 1 2
14 | MuorooGpasue OpragaacCKiEX COCAHHCHH 4 2 6
Muoroobpasme coeguHeHHl yreposa 1 -- 1
MorouiHe BeleCTR 1 1 2
Kpaxman 1 rniokosa 1 1 2
OpranuvecKHe BeLIECTB B NPHPOJIE 1 - 1
15 | AnaaHz H OYHCTRA BeIHECTEB 2 5 7
Wupukaropel. IonyueHue 1 H3yMeHHe CBOHCTE 1 1 2
Cnocobet obnapyeHHs kaTHOHOB H aHMOHOR. LiperHsie | | 4 5
peaKIii. AHAIN3 CMECH conei
16 | Homroropka wccnenosareishekoii paboTsl n yuacrue B | 4 4 8
KorbepenHK
Bri6op TeMbl ¥ IONTOTOBKA HCCNeNOBaTenbCkor paborel | 3 2 5
TocTanoBKa 3KCISpUMEHTA - 2 2
Vyactue B kon(epenimi 1 - 1
17 | Hroroeoe 3ansaTHe 1 a 1
Mroro 40 28 76
COIEPIKAHHE ITPOI'PAMMABI

Paznen 1 Beenenne.
Tema 1.1. Cobecenopanie ¢ ASTEMH.
BrisCHERHE HCXOIHBIX NPSACTABNIEHHI] O NPeAMETe XMMHH U 00T4acTH €8 npHMeHeHHs.
Tema 1.2. Brogroe 3ansarne.
Texnuka GezomacHocTH. 3HAKOMCTBO ¢ Ipylmoil. Pacckas o cofepikaHHM NpOrpaMmbl MepBOro roja obydeHHs.
Iparuna noseneHus B naboparopuu.
Tpaxrageckas yacys. TexHukxa OezonmacHocTH B paboTe © XMMHHECKMMH PEaKTHRAMH, BNEKTPONpHOOpaMH H
HarpeBaTenbHLIMU NpubopaMH.
Paszpen 2 Ilpeamer xuMuH.
Tenta 2.1. ouaTya: aTOM, MOJIEKYAA, JIEMEHT.
[apocrepkHesas Moaens MONeKyabl. Bemecrsa poxpyr Hac. Bo3HHMKHOBEHHE ¥ DPa3sBHTHE TEOPETHYECKHX
npencrasnendii o Bewecrse. CTuxum ApuctoTens M aromucruxa Jlemokpura. Passurne aTOMHCTHHECKHMX
npexncTasneki B Tpynax P. Boting n [Gx. JansToHa. 3aK0H MOCTOSHCTBA COCTaBa BELUESCTB.
TlpaxkTHyecKas YacTh. 3HAKOMCTBO C KO/UIEKUMeHd xumMuueckux BewecTs. IlocTpoeHne Moaeneil MONEKY pasHbixX
BEIIECTE.
Tema 2.2, QuanyecKHue H XHMHYECKUE ABJISHH.
Apnenus GusHuecKUE H XHMMUYecKHe. 'openue ceeun. HaydeHHne peakunu ropenus.
3




Ipaxrayeckan wacTsb. [liasnenue napaduua. Maroropnenne ceun u3 napadmua wnu msina. [Inagnenue onosa.
ObpaboTka ropsuero OJ0Ba COMIMH HO ANXMMHYECKHM pellenTaM (30Ji0ueHHe W cepeCpeHHe O0Ra). AJXHMHSA
(«3010TO# AOIKIBY U IUPUTEL).

Tenta 2.3. Qusuteckue cBoOCTRA.

INoHATHE MIOTHOCTH.

IIpakrimgeckas gacrTs. OnpeseseHne NIOTHOCTH MeTasna 1o 3aK0Hy ApxuMena.

Tema 2.4. UucTrie BEIECTBA H CMECH.

[IpupoanLIe cMeCH — BO3AYX, HedTh, Muuepanst. Hayuenune xomnexumii.

IpakxTuaeckas yacrsb. [Ipassna paboTe! c Becamu. BapemuBanue, NpUroTORAEHHE cMecel METaNNa 1 HeMeTanna.
Tema 2.5. Pazpenexue cMeceil.

OuKCcTKA BEIIECTR, MSPEKPHCTAIMIALMA.

IpaxkTryeckasn 9acTh. ONbITH 10 Pa3feieHUIO cCMECEH.

Tema 2.6. 3aKOH COXPaHEHHs MacChl.

XuMuyecKkas PeaKLHs KaK OTPOKEHHE 3aKOHA COXPAHEHH MACChL.

IIpaxraueckas gacrs. [Ipurorosnenne cmecu Jlemepu.

Pazpen 3 Xumuyeckue peakiui.

Tema 3.1. [TousgTHe 0 XUMHUECKOM B3aUMOHEHCTBHI BELIECTS.

[Tpu3HaKy XUMH4ECKHX peaKLIHi.

Tema 3.2. llpuHuunei rpadguyeckoro orodpakeHus peakumi.

XVMHYeCKye YpaBHEHUA.

Hpakruueckas w9acrh. HaOmoneHwe NpH3HAKOB XHMHUYeckoM peaxiud. Ilposemense npocTeluMx ONBITOB,
BLIABJIEHHE K ONHcaHue ocofeHHOCTei NPOTEKAHIS Pa3NMUHbIX. PeaKUHi,

Paspen 4 Cospemennoe naboparopHoe obopynoBaHue,

Hpunmanst paborst obopypoBauus Xumudeckod mabopaTopuM: MarHWTHBIE MEWIANKH, BECHl MEXaHHYEcKue
AabopaTopHbie, TOPCUOHHBIE, AHANUTHYCCKUE; BBITKHOM WKad; MydenbHas neus.

IMpaxrageckan yacrb, MenonssopanneobopyaorannsaisnposeaeHyuanadopatopusix pabor. Pabora ¢ uentpudyroit,
MHKPOCKOIIOM, MACHHUTHON MEIIankoii.

Paspen 5 Pabora ¢ razamu.

Tema 5.1. Pasautue xumMuu. Onsrret [hx. [puerny, K.-B. Hleene,

«JlecHoH raz» v crocoOBl CYNMYHLICHHA» BO3HYXA.

Hpaxrageckan yacrs. Onbitet ¢ CO2 u O2. Texuuka He30macHocTH 11pd paboTe ¢ rasamu.

Tema 5.2. Bonopoa, kUcnopox, aMMHaK.

[Nonsrrie uneToTh! rasa. pemyqnii ras. [norsocts rasa.

Ilpaxkruveckan yacts. [lonyuenue Bonopona, kicopona 1 ammuaka. MaMepenue nnoTHOCTH raza.

Pasgen 6 Mctopus xMMuH. DTanbl B H3YUSHUH Ta30B H PacTEOPOS.

Heropust Tpascopmaluu rpescTaBleHkii Y9EHBIX O CTPYKTYpe ra3000pasHBIX BEIIECTB M TEOPWH PAacTBOPOB.
HMsyuenue coctasa Bo3ayxa. Orkpeitus . Pezepdopna, A. Jlasyasse u I'. Kapenmuma. Paseurne TEOPHH TOpEeHHd.
Onposeprenue Teopuu fuoructoHa. Teopuu pactsopor C, Apperuyca u JI. M. Menneneega.

Paznen 7 Pabora ¢ pacteopami. Bopa,

Tema 7.1. [ToHATHS PacTBOp B pacTBOPEHHE,

Teépasie, sxupkue, razoobpasupie pacrsopsl. Haceiuenxeil pacteop. Hemacwiuenustii pacrsop. IlepechimenHsrit
pacTrOp. PacTBOpHMOCTS.

IlpaxTuyeckan wacre. [IpuroroeneHne pacTBOPOB W3 JKMAKOro crekna «HeopraHHueckuii jiec — 3arafouHbiH H
[IPEKPACHBIHY.

Tema 7.2. Kpucramisl.

Kpucrannuzanus u3 nepechillieHHbIX pacTBOPOB.

Hpaxrugeckan 4acTh. Bblpammpanve MOHOKDHCTANIOB M3 HACBILEHHOTO pactsopa. [lomysaem W pucyem
KPHCTaJTbl pasHoii hopmbl.

Tema 7.3. L1lEnoun U KUCIOTHI.

Pacrsope! wgnoueH U kHenor. Boxa B usuke, XumMuu U 6uonoruu. [IpupomHEe 0CMOTHYECKHE SBISHHL.
Ilpaxriveckas 4acrh. YCTpaHeHHUE HKECTKOCTH BOALL. DNEKTPOMUTEL JIHCCOLMALIHL.

Tema 7.4. Conn.

Mroroobpasue conell. Conu Bokpyr Hac, Hx peakupn. Kpacora XHMHHECKUX PeaKIIkii.

HpakTageckas yacrh. Kpuctamsanyst conell M3 SKeTaTHHOBBIX TNEHOK.

Paznen 8 Xumus Bokpyr Hac, [lpasibnunas Xumus.

Hpreuprns relicTeus (elieppepkor, XUMUUECKHX 3MeH, JPAKOHOB, XJOMYIIEK,

OpakTHueckas yacTs, XUMUYECKHE 3MEH U ApakoHbl, (DOKYCHl, OCHOBAHHDIE Ha

M3MEHCHHM LBCTA PacThopa NP XuMMYecKoH peakuwn. (eiepsepiy. MbUbHbIe MY3LIPH, O YEM OHH MOTYT
pacckasarth?



Paspen 9 Mertannsl 4 MX COSAMHEHHA.

Tema 9.1. Merafnst M HX COCANHEHMUS — CTOHKHE H aKTHBHbIE, TREPABIE M MArKHE, AParcUeHHbIE.

Merannt B Tabnuue Meupaeneesa. CrpoeHue aroMa Ha NPUMEpPE aToMa MeTanna,

TIpaxradeckan yactb. ODH3MHECKHE M XUMHUECKUE CEOHCTBA METANIOB.

Tema 9.2. MeTannbt OCHOBHBIX IPYIIIL.

CeoiicTra, CTpOEHHE aTOMA.

paxriueckast uacrs. OnerTel ¢ Sn u Al

Tema 9.3. Meranns! noOOYHEIX IPYIII.

Mene, cepebpo, 301010, HHK. CROICTRA, CTPOSHUE ATOMA.

IpaxTHyeckan yacts. Kakue Meranne! ects B namne Hakanuapanusa (W, Mo, N). Jparoueutipiemetannnl. BelaeneHue
An u Ag. «Kaccuesnypryp». Beipamusaauemonokpuctannos Cu. «/lepeseanllapauensca u HOrnurepa.
Paspen 10 OnexTpoxumMust.

Tema 10.1. ['annBaHUUIECKHAEC BTIEMEHTLI.

Heropusorkpeitus. Ylonatueoranseanuke. COCTaBHAPHHIIMIIBIPaGOTRIANBEBAHIMECKHY. JIEMEHTOB.
IpakTAyeckan 4acrb. M3yuyeHue cocrapa ¥ npuHUNNA paboThl PASAUIHEIX JNCMEHTOB

AHTAHKS.

Tema 10.2. Yerpoicreo Garapeiiki.

Paznosxesue BoJb1 HA BOZOPOA H Kuciopos. CocTar H NpHHLEN paboTh! PaznHYHEXIEMEHTOR MUTAHMSL.
Hpaxrayeckas gacrn. OnpiTel ¢ 6arapeikamu.

Tema 10.3. Kopposusa MeTamios, 3aiHTa OT KOPPO3HH,

ITpHYMHB! ¥ TOCHENCTRHS KOPPOIHH METAIIOB. 3allHTa OT KOPPO3HH.

IlpaxTHueckan yacrsb. ONBITH N0 U3YYEHHIO KOPPO3HH METAJUIOB H 3aL0MTEI OT Heé.

Paznxen 11 JKenezo. CeolicTpa aenesa.

Tema 11.1. OcolenHOCTH AeNie3a i CoeqHHEHH Jkenesa. MarHeTHsM.

XKenesueiiisek JKenezopokpyraac. Crenenrokucnenumrenesa. [fonaTHeMaraeTysma,

Hpakruyeckan wacrb. KaduecTBEHHbIE peakuuy Ha wonbl Jxeneda. IlonydenuenupodopHoro sxenesa. Onbltel,
AEMOHCTPUPYIOIINE MATHETHU3M.

Tema 11.2. Peaxty coeuueHui xxeneza. Xumuueckad pagyra.

OcobennocTy coeAMHEHHI JKkene3a H WX peaxuui.

Hparrugeckan 9acTb, ONbIThE 110 NIOAYYEHUIO PA3HOLBETHAIX COSAUHEHHUI JKenesa.

XuMHUeckas pagyra ¥ XuMudeckui ceerodop.

Pazgen 12 FlemeTannel.

Tema 12.1. Cepa u pocthop — THIHYHBIE PEACTABHTENH HEMETAIOR.

Coenunenns S u P. Xumuueckue crolicrea coequdenuii S 1 P. Annorponusa. OKHCIHTENBHO-BOCCTAHOBHTENEHBIS
cBOMCTBA coenMHeHMi ceprl B docdopa.

IpaxTHyeckanyacts. OelepsepkUKaKIpUMEPTHIHYHOHOKHCIMTENLHO-BOCCTAHOBUTEILHOH PeaKiii.
Tema 12.2. T'anorensl. CXoACTRA B PA3INYHA.

WcTOpust OTKPLITHS HEKOTOPBIX FaJloTeHOB. ["asoreHsl — OMACHBIE M M0Me3Hbe, YemrnaxuetT Mope? 3a4ueM OpraHusMy
Hon?

ITpaxrauyeckas YacTh. ONLITH MO MOTYYEHHIO TANOIEHOB.

Tema 12.3. OKHCIUTENEHO-BOCCTAHOBUTENBHBIE Peakiii B OLITY M B TabopaTopuH.

Ipaxruueckan ¥acTh. BriBeneHue NaTeH U NONyYeHUe KpacoK. XHMHYECKHE BYJIKaHbI.

Pazngen 13 IN'eneTHueckas CBA3L HEOPraHHUECKUX COSAHHEHHUH.

Tema 13.1. Muoroofpasie HEOPraHHUECKMX XHMHYECKHX BELIECTB M PEAKLUA.

Konsna Jiuseraura.

Npakrnueckas yacrs. [IpoBefeHHE CIOKHOM NErK XUMHUECKHX peakuii Ansl OSyHeHHs! KOJeLl Jluzeranra.
Tema 13.2. Oxcuap! METANIOB U HEMETANOB.

Heoprauuueckuil cunred. [eHeTHYECKas CBASH HEOPraHMIECKHX COSANHEHHH.

Tpaxradeckas 1acts. JJoAyTeHHe H CBOHCTBA OKCHAOB.

Paznen 14 MuorooGpazue opraducCKEX COSAUMHEHHH.

Tema 14.1. Muoroobpasue coelHHEHMI Yriepoaa.

Hedre, Hepranse ménky. Paspymennse rwigsox. ITopepxHOCTHOE HaTDkeHHE. BONpOChl 3arpasHenus OKpyKaiomeh
Cpensl.

TIpakTyeckas yacrn, OnpelencHne raforeHoNpOH3BONHEIX. ['openye caxapa. IIpoay«Thl nRTAHMA.

Tema 14.2. MomUIHE BEIECTRE.

Memia, CHETETHYECKHE MOIOIIHE BELISCTRA.

NpaxTirgecxkan padoTa. F3roToBIEHHE MbLIA.

Tema 14.3. Kpaxman ¥ raioxo3a,

CrtpoeHue, coctas, Herionssosanue. lseTnsie peaxuun. Onpenenenne rmokossl CepebpeHue.
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Ipaxriveckan yactb. KauecTseHHbIE peaKiMy HA KPaxman M IIIOKO3Y.
Tema 14.4. Opranuyeckye BEIECTRBA B IPHPOJE.
Benky, JKUpEL, YIAeRONs], (hepMeHTb, TOPMOHb], BATAMHHbI ¥ IPOAYKTH HX NPEBPAILEHUE.
IIpakrHyeckas 9acTh. [IpOCTHIE ONBITH C OPraHUIECKHMI BEIIECTBAMHU.
Pazpen 15 AHaNW3 U OUUCTKA.
VHnMKATOPE! W3 IPUPOLHBIX MaTepranos. Crnocobsl pasmudeHns coneH.
IpaxTuyeckas 4acTe.
[puroTosnenne HHAHKATOPOR H3 NPHPOIHOrC CHIph. XpomaTorpadbus 1 skeTpakuua. AHAAHI CMECH CONSH.
Paspen 16 [Toarorosra HeenenosaTeabekoi paboTel 1 yuacTe B KOHDEPSHUMH.
Tema 16.1. BeiGop Tembl H NOATOTOBKA HCCASNOBATENECKOH paboTHI.
Obobiuenne npoiacHHOro Mateprana. Beidop Tembl. Llenn u 3apauu paboTsl, sTansl paboTsl Haf HeH. OcobernocTH
Hcnonb3osanusg Murepuer.
Ipakrageckasn FacTs. [Jokck 1 padoTa ¢ auTepaTypoil o Teme.
Tema 16.2. [locTaHOBKA SKCIEPHMEHTA.
MecTo ¥ ponb IKCIEPHMEHTE B HCCHSH0BaTENbCKOM padoTe. BeiBons! 1o padore.
Hpakruueckan YacTe. [IpOBEACHHUE SKCNEPUMEHTA W AHANIK3 ©r0 Pe3yNbTATOR,
Tema 16.3. YyacTae B KOH(QEPEHLIHH.
INToaroTorka AOKIANA W IPE3EHTALIHH.
Ipaxriueckas yacTh, Yuacrue B koHpeperuuu « [TOMCK», obeyxaeHne pesynbTaros
KOH(EPEHUMH i BRICTYNNEeHUH 00yJatOIHXCH,
Paspes 17 Urorosoe sanarue.
Bri0op MEIBHIYaNEHLTX TeM O usydeHus neroM. [loasenenne uroros paborel 32 yaebOHbIi roa.

METOIUYECKOE OBECIHEYEHHE
OcolennocTn MeToAIYecKOro ofecneueHist HPOrpaMmbl
Iporpamma peanusyerca Ha Oasze Llewtpa ecTecBeHHO-Hay4dHOM M TeXHOROrMueckoM Hanpasnendocted «Touka
pocta». POpMBI 3aHATHH ONPENENAIOTCA TEM, YTC NPOrpaMmMa HMEST [NPSHMYILECTBEHHO ECTECTBEHHO-HAYYHYIO
HaNpaBcHHOCTD C IISMEHTAMH XYI0KECTBEHHO-3CTETHYECKOH HANPaBICHHOCTH.
3ausaThsl NIPOXOHAT B BMOE Jiekuuii, Gecen, nabOpaTOpHLIX 3aHATHIA, NPAKTHKYMOB, 2 Takke B (OpMe BUKTODHH,
KOHKYPCOB, NpasAHMKOB. Bo BpeMms 3aHATUi JETH NMONYyYArOT TEOPETHYECKHE 3HAHMS, KOTOPhIe 3aTeM HOAKPEruIsioT
TpakTHYeckol patoroi. Ilesaror ocymecTBIseT HEOOXORUMYIO NOMAEPIKKY W KOHTPOML BO BPEMSt BCErO 3aHITHS.
3aBepieHHE KaXkOOH TeMbl CONpPOBONCIASTCS YreHHeM COOBLUEHWH, NOArOTOBMEHHBX OOyUarOIUMUCH,
HeMOHCTpalKe OnbITOB.
OmpiThl, ABnsONIHECs OOIEH3BECTHRIMM MM TPHEHANBHLIME, TONBKO YNIOMHHAIOTCA B YUeOHO TEMATHUYECKOM IAaHe
M JIlerk0 MOryT ObiTb 3aMEHEHbl APYrHMHM B 3aBHCHMOCTH OT obecneueHus J1aGopaTopuM peakTHBAMH HIIH
HHBEHTaPEM,
Ocoboe BHMMaHUE BO BpeMs MPOBEHCHHS 3aHATHH yAENsSercs cTporomMy cobMofeHHIO npasun paboThl M TEXHHKH
BesonacrocTH B xuMHYecKol abopartopuu. Kannoe sanarue, 0co0eHHO B Ha4ae roia, COASPKHT Pa3BNeKaTeNbHbIH
H MIrPOBOH SNIEMEHTbI (OTBIT, HHTEPECHDIE 3a4a4H MITH 3aHKMATE bHbIE PACCKA3LI IIPO XHMUKOR M MX, OTKPHITHS).
B Tedenue ofyueHus AOCTATOYHO YacTO NPOBOARTCH KOHKYPCHI M BHKTOpMHBL. Takum 06pasoM obecneuupaercs
YBIEKATeNbHOCTh TI0JAYM MATEPHANA, COAEPIKAHHE KOTOPOTO HOCHUT ONEPEKalOUIHil 10 OTHOWIEHMIO K OCHOBHBIM
IUKONMBHBIM ~ MUCUMIIIMHAM  XapakTep. Kpome Toro, Ha HEKOTOPBIX 3aHATHAX OOYYalONIMECS BLIIONHAIOT
3aHMMATESILHEIE OIBITHI, KOTOPbIE OHM CAMOCTOATENBHO Hamnu B kuumrax wnd Hutephere. Taxas meromuxa
obecnevnpaeT NOCTYNHOCTL BOCIIPHATHA AOCTATOYHO CNOMKHBIX TEM ¥ BOIPOCOB.
B nocneamee Bpems B CBA3ZM C MafEHMEM WHTEpeCa K €CTECTBEHHOHAYYHBIM JAMCUMINIMHAM HA 3aHITUIX BOIBIIE
BpEMEHH YHenseTcs Bonpocam (usmky, Ouonorum, skosormm. K xonuy roga obydarommmes npejaraercs
nonpodoBaTh CBOM CHJIbI B BBIMONHEHHM TNPOSKTHO-HCCIESNOBATENLCKOR paboTht M MOATOTOBMTL Hokian. Beé sro
cnocobeTByeT GOPMHPOBAHMIO TBOPYECKoH, 06pasoBaHHOl, 2KTHBHOM MMYHOCTH.
IIpn peanmzanny NporpaMmbl HCMOJIL3YIOTCH CICXYIONAC METOIbL:
- OBBACHUTENLHO-WTIOCTPATHBHBIE  (0Bs3aTeNbHas  TEOPETHYECcKas uwacTh, pafora €  WUTOCTPATHBHLIME
MaTepuanaMi, COCTABNECHHE MPAKTHUECKHX, 3a0aHMiE);
— NpoGnemusii (NpoBeMHOE HIJIOMEHHE MaTepHala NpH HM3YYEHHH BOTIPOCOB IKONOLWH, HAYYHOHW STHKH, NpH
aHaJTH3€ NePCreKTUBHEIX HATIPABNEHNH Pa3BUTHS HAYKH);
— TipakTrueckul (06s3aTenbHbIe NpakTHUECKHE PAGOTHI HA KAXKNOM 3AHATHR);
— IEATeNbHOCTHEIN (BBEJCHHE WHIMBMIYATLHBIX 3afaHuil B CAMOCTOSTeNbHON paBoTel ¢ muTepaTypoii, yuacrye
00y4aromHuxCca B KOH(EPEHUHIX ¥ KCKYPCHIX),

Obeccreuenie HporpaMMbl METOIHMECKOH nponyrmnei

B xavecTee AMNAKTMYECKUX MATEPHANOB HCIMONL3YIOTCA HAMMISAHBIE NOcoDMA: TaGNMUA pPACTROPHMOCTH M
neproaueckas Tabmaua J. Y. Menpeneesa; KoMekyn NONE3HLIX MCKOMAEMEIX, T104B, He(TH, mKana TREPAOCTU U
T.IL.
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B xauecTse METOAMYECKMX MATEPHATIOB NIPHMEHSIOTCA PASNUYHEIE MYONHKALMHA 10 XuMuH (cM. CIIHCOK JuTepaTypsl),
a TaKKe aRTOPCKHE PazpaboTH 110 XMMUM:
— «Konxype nabopanra»;
- «lOwwiii nabopanty;
— «lOwubiit necnenoBarensy;
— «YTIes0N0pOALI: UTO, TIe, KOTAaN,
— «BUKTOPHHA 110 HEOPTAHWYECKOH XUMMI»,
— «XHMHA Ha JOCyre» | Ap.

XuMng — Hayka SKCTIEPMMEHTANBHAS, MOITOMY [JEMOHCTPALMS XUMMHYECKOTO SKCIEPHMEHTA H BBLIIONHEHHE
naGopatopHblX paboT AOMKHBI YKPEMIATh 3TOT UHTepec. B nocnensee Bpema HOes NpefCTABUTh XHMMIO B
yBlleKaTensHo# GopMe, BRI3BATh MHTEPEC K 3TOM Hayke, MOAATh €€ HATMAJHO BONHYET MHOMMX Iperofaparesieil B
pasnuuuelx crpanax. [Tosromy B of6pasoBaTenbHBIX NMporpaMMax MO XHMHH JOMKHO OhITh Kak MOXHO GOnbIIe
MOAOOHLIX YBTekaTeNBHEIX, (hopM IOfaYy MaTepHana.

B orux yonoBmax 3samadel YupexkoeHHs MAONOMHMTEABHOro oOpasoBamms nmeTell cranosuTca obecredeHHe
BO3MOIKHOCTH ANf CaMoro IMIMPOKOro Kpyra oO0y4alomHXCs OCBOMTL INpocTeiiiMe HaBLIKH XHMHYECKOroO
OKCTICPHUMEHTA, T.K. HMEHHO 3KCIEPHMEHT («ONBITEI», KAK TOBOPAT AETH) BCEr/d BHI3BIBAST MHTEPEC Y CAMOTO Pa3HOro
BO3pACTa.

MartepuajibHoe ofecneteHne peaiif3anui NPorpaMmel

3aHATHA TPOXOAAT B IPYIINE B XUMHUecKoH nabopaTopui, pacronaraoiueii scem HeobXoMHMEIM 000pYHOBAHHEM,
Ocywectanenre y4ebHOro npouecca Tpedyer HaTHIHA YKOMILIEKTOBAHHOTO

ofopynoBauus ABYX THIOB — J1abopaTopHOro 060pyAOBaHHS H TEXHUYECKHMX CPEACTE 00YeH .

K nepBomy THITY OTHOCATCA:
— naBopaTopHoe roMeneHre, 060pYAOBAHHOE TATOMH, CTONAMH IJis BEUIOJHEHU NPAKTHYECKHX paboT, pakKOBUHOIM;
— CTAHNAPTHLIE Habop XHMHUYECKHX PeaKTHBOB (KHUCIOTEL, MENOUH, OKCHIEL, COMM);
— H3MEpPHTENbHbIE IPHOOPL;
— cTewIgaHast 1 Gapdpopoat rnocyna;
— METaJUTHYECKHE [UTATHBE;
— HArpEBATEIEHBIE TIPUGOPEL;
— neHTpH(yTa;
— MarHUTHaA MEIIanka;
~ BECHI;
— MHKPOCKOIL
Ko BTOpOMY THITY OTHOCATCS:
— KOMITRIOTED ¢ TIPHHTEPOM, HH(pPoRoH (oToanmapar, a Taoke Mapkepsl, GnoMacreps!, BIOKHOTEHI UM 3aHCelH | T.11.
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