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IMosscHuTeILHAA 3aNUCKA

Pabouast mporpamma Kypca BHEypouHOUl aestenbHOCTH «IIpoekTHo-
UCCIIeIOBATENbCKAs JEATEIbHOCTh 10 XUMHUW» [ OCHOBHOTO 00IIEero 0O0pa3oBaHUs
pa3zpaboTaHa B cOOTBETCTBUU ¢ DefepanbHBIM TOCYJapCTBEHHBIM 00pa30BaTEIbHBIM
CTaH/JapTOM OCHOBHOTO OOIIETo 00pa3oBaHus HA OCHOBE TPeOOBaHWUIA K pe3ysIbTaTaMm
OCBOEHHUSI OCHOBHOUW 00pa30BaTEIbHON MPOrpaMMbl OCHOBHOI'O OOIIEro oOpa3oBaHUs
U 00ecreynBaeT JOCTH)KEHUE IUIAHUPYEMbIX pPE3yJIbTaTOB OCBOCHUS OCHOBHOM
o0Opa3oBaTeabHON TPOrpaMMbl OCHOBHOT'O 0OIIIEro 00pa3oBaHUs.

Pabouast nporpaMma Kypca BHEYPOUHOU JIEATETLHOCTH pa3padoTaHa ¢ yUETOM:
- [Ipumepnoii paboueit mporpammel  CmupHoBa H.FO., Cmupnos MH.A.
HccnenoBarenbckue U MpoeKTHbIE padoThl Mo xumuu 5-9 kiacce. M.: Ilpocernienue,
2024

CornacHo yuyeOHOMY IUIaHy IIKOJIBI Ha W3Yy4YEHHE Kypca BHEYPOUYHOU

nesitenbHOoCcTH «IIpoekTHO-HCccaeaoBaTeNnbCKas ACSITEIbHOCTh M0 XUMUMW» Ha CTYIIEHU
OCHOBHOTO 00miero oOpazoBanus otBogutTcs 68 dacoB. B 8 kmacce - 34 yaca, B 9
Kiacce - 34 yaca.

Cpok peanuzary mporpaMMbl Kypca BHEYPOUHOU JAESTEINHHOCTH 2 TO/A.

OpHoll U3 BaKHEHIIMX 3aJa4 OCHOBHOIO OOHIEro oOpa3OBaHMS SIBISETCS
MOATOTOBKA 00YYaIOIINXCSI K OCOBHAHHOMY M OTBETCTBEHHOMY BBIOOPY KU3HEHHOTO U
npodeccuoHanbHoro mytd. OOyyarmuecss AOMKHBI HAYYUTHCS CaMOCTOSATEIIBHO
CTaBUTH 1IN M ONPEACIATh MyTH WX JOCTHKEHUS, UCIIOJIb30BaTh MPHOOPETCHHBIN B
LIKOJIE ONBIT JEITEIIbHOCTH B pPEallbHOM KWU3HU. Peanu3anus HAaHHOM 3a1a4u
BO3MOYKHA TaK ke Yepe3 peann3alrio KypcoB BHEYPOUHOU 1€ATEIbHOCTH.

BreypouHas AesTenbHOCTh SIBJISETCS COCTABHOM 4acThi0 00pa30BaTEIbHOTO
nporuiecca. BHeypouHast A1eSITeIbHOCTD - JeATENbHOCTh, OPraHu3yeMasi BO BHEYPOUHOE
BpeMs JUIsl YJIOBJIETBOPEHUS MOTPEOHOCTEN 00YyUaIOUXCs B COACPKATEIHHOM JIOCYTE,
UX YYaCTHH B CAMOYIIPaBJICHUU U OOIIECTBEHHO MOJIE3HOM JESITEIIbHOCTH.

AKTYaTbHOCTh IPOTPaMMbl BHEYPOUHOU ESITEILHOCTH 3aKIIIOYAETCS B CO3/IaHUH
YCJIOBHUM IS KYJIBTYPHOTO, COIMAIBLHOTO, MPO(PECCHOHATEHOTO CaMOOIIPEACIICHUS U
TBOPYECKOW camopeaan3aiuu JUIHOCTH 00ydaroerocs, GOpMUPOBAHUS XUMHUUIECKON
IPaMOTHOCTH U OE€30MaCHOT0 KCIOJIb30BAaHMSI  BEIIECTB B IMOBCEIHEBHOUN >KHU3HHU.
®I'OC Tpebyer HUCMONB30BAHUS B O00pa30BATEIIBHOM MPOIECCE TEXHOJIOTUMN
NEeSATENbHOCTHOTO THUMA, METOJAbl MPOEKTHO-UCCIEA0BATENbCKON  AESTENbHOCTU
SBJISIIOTCSL  TaKOBBIMU.  AKTYyaJbHOCTh TIPOrpaMMbl  TakKe OOyCJOBJEHA €€
METO/IOJOTUYECKON 3HAUYMMOCThIO. B CBsI3u € BO3pacTHBIMH OCOOEHHOCTSIMU
oOydJaromuxcs M HeOOJbIION TOJITOTOBKOM 1O XHMHUH, JeTed  3aHMUMaeT He
MOJTOTOBKA ONbITAa, €r0 3HAYEHUE W POJb B MO3HAHUM XHUMHYECKUX IMPOIECCOB,
CKOJIbKO KIIUIIOBBIE pe3yjbTaThl B BHUJE B3pbIBA, BCIBIIIKK, BBINAICHUS OCAJIKa,
M3MEHEHHS I[BE€Ta BEIECTBA WK €ro pactBopa. [Iporpamma sBisieTcs MEXaHHU3MOM
WHTErpaluu, OOECIICUCHUs TMOJTHOTHI M IIEJIBHOCTU COJEpPKAHUS MPOTrpaMMBbl IO
XUMUH, pacimpsisi u oboramas ero. I[lo pesynabraTam oO0ydeHus oOydwarontuecs
HAYMHAIOT TOHWMAaTh BHYTPEHHUE MPOIECCHI, MPOXOAIINE HAa PA3HBIX  CTATUAX
XUMHUYECKOTO DKCIEPUMEHTa, 3aUHTEPECYIOTCS XUMHUEW Kak HayKoW. 3HaHUS W
YMEHUS, T[OJYYEHHbIE TMpU OOYyYEHMHM MNPOEKTHOM M  HUCCIEN0BATEIbCKOU
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JEATEIbHOCTH,  CTaHyT OCHOBOM /Uil OPraHU3alMM HAy4YHO-UCCIEA0BATEIbCKOU
JNEATEIbHOCTU B By3aX, KOJUIEIKAX, TEXHUKyMaX. [Iporpamma MO3BOISET
peanu3oBaTh aKTyalIbHbIE B HACTOSIIIEE BpPEMsSI KOMIIETEHTHOCTHBIM, JIMYHOCTHO -
OPUEHTUPOBAHHBIN, AEATEIbHOCTHBIA MOIXOIBI.

[IpakThueckass 3HAYMMOCTb NIPOTrpaMMBbl 3aKJIKOYAETCd B TOM, UTO MpH
COCTaBJICHUH MPOTPAMMBI OBLJT OTOOpaH MaTeprai, KOTOPHIM TMOMOXKET 00yJarOIIHMCS
npu noaroroBke k ['MA wu 3ammre WHAMBHIyaJbHOIO IIpOEKTa B 9 Kiacce.
OrnpeneneHsl 3aJaHusl JOCTYIHBIE 10 COJAEP>KAaHUI0 U METOJIUKE BBITIOJTHEHUS, HO
dbopmupyronme OMnbIT MPOSKTHOM, UCCIEI0BATEILCKON U TBOPUYECKOU ACSATEILHOCTH
oOyuaromuxcs. [IporpamMmma yaensier BHUMaHuE SKCIEpUMEHTabHOU paboTte (pabota
C BeIIECTBaAaMHU, CO3HATEJIPHOE TMPOBEJCHUE XHUMHUYECKHX IMPOIECCOB, OCHOBBI
XUMUYeCcKoi 0e3omacHOCTH). DOpMUPYET HABBIKM MPOSKTUPOBAHUS, UCCIEIOBAHUS
Y UCIOJIb30BaHUS IPUOOPETEHHOTO OMBITA JIEATEILHOCTH B PEaTbHOM KU3HU.

Lean MpoeKTHO — MCCJIE0BATEIBCKOM 1eATETbHOCTH 00YYaIOIIUXCH M0 XUMHHU
Gdopmuposarue yHUBEPCAIbHbIX YUeOHBIX OeUCMBUL 00YYAIOWUXCS Yepes:
- OCBOCHHE COIMAJIbHBIX POJIeH, HEOOXOAUMBIX JUIsl TPOCKTHO-UCCIEA0BATEIbCKOU 1
TBOPUYECKOU JIESITEIBHOCTH;
- aKTyaJbHBIC JUIsI JAHHOTO BHUAA JEATEIHHOCTH (DAKTOPHI JTUYHOCTHOTO PA3BUTHSA:
YMEHHE YYHUThCSA, TOTOBHOCTh K CaMOCTOSITEJIbHBIM TIOCTYNKaM U JIEUCTBUSM,
1EJICyCTPEMIICHHOCTh, CAMOCO3HAHUE U TOTOBHOCTh MPEOJI0JIEBATh TPYAHOCTH;
- OCBOEHHE HAyYHOW KapTUHBI MHUpA, IOHMMAaHUE POJIM U 3HAUCHUS HAYKU B KU3HU
oOlecTBa, 3HAYUMOCTH  MPOEKTHO-UCCIEAOBATEIbCKOW W MHHOBAIIMOHHOU
JeATEIIbHOCTH;
- OBJIaJICHHE METOIaMU TI03HAHMS, Pa3BUTHE MPOTYKTUBHOTO BOOOPaKEHUS;
- pa3BUTHE KOMIIETEHTHOCTEW OOIIEHUS.
ognadeHue 006Y4aArUWUMUC NPOOYKMHO-OPUECHMUPOBAHHOU OesIMelbHOCbIO  NpU
HOMOWU NOCNIe008aMmMeNbHO20 OCBOCHU!
- OCHOBHBIX JTaIlOB, XapaKTEPHBIX JJISl UCCIIEIOBAHUS M MPOSKTHON pabOThI, METOI0B
ONpeieNICHNUs] KOHKPETHOTO MOJIb30BATENS MPOAYKTa MPOEKTA UIU UCCIEAOBAHUS.
3amavuu:
Obpazosamenvhoie:
- popMHUpOBaHUE YMEHUN U 3HAHUU MPU PEIICHUU 3a/1ay [0 XUMUHU;
- hopMUPOBaHUE MPAKTUYECKUX YMEHUH MPU PEIICHUU SKCIIEPUMEHTAIBHBIX 3a7a4 Ha
pacno3HaBaHUE BEILECTB;
- MIOBTOPEHHUE, 3aKPEIVICHHE OCHOBHBIX MOHATHM, 3aKOHOB, TCOPHUH.
- 00yueHue 1enenojaraHuio, IaHUPOBAHUIO U KOHTPOJIIO.
Bocnumamenvnuie:
- CO3/IaHME€ TMEeAArorMuecKruX CHUTyallUd YCIEUIHOCTH i MOBBIIICHUS COOCTBEHHOM
CaMOOLIGHKM M CTaTyca OOydYalollMXCcsi B TIJja3ax CBEPCTHUKOB, II€IaroroB W
poaureneu;
- cozieiicTBrE B TPOQOpPUEHTAIIMN 00YHAIOIITIUXCSI.
Pa3zeusarowue:
- pa3BUTHE y OOEHIAIOIIUXCS YMEHHUE BBIACIATH [VIABHOE B M3YUYEHHOM Marepuarlie,
CpaBHUBaTh, 0000IIaTh M3y4YeHHbIE (DAaKThl, JJOTMUECKU HU3JIaraTb CBOM MBICIU TIPU
pEIIEHNU SKCIIEPUMEHTAJIbHBIX U MTPOCKTHBIX 3a]1ay;
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- pa3BUBaTh CAMOCTOSATEIBHOCTh, YMEHHE MPEOI0JIEBATh TPYAHOCTH B YUCHUH;
- pa3BUBaTh MPAKTUYECKUE YMEHUS YYAIIMXCS TPU BBINOIHEHUHA MPAKTUYECKUX
HKCHEPUMEHTAIBHBIX 3a/1a4.

@opMBbI  KOHTPOJIA: pEUICHUWE MPOEKTHBIX 3aJay, 3alluTa IPOEKTOB,
IpeJICTaBICHUE yueOHOrO NCCIIEI0OBaHMS, BHIITOJHEHUE MPAKTUYECKON pabOTHI.

[To wroram 3aBepiieHHs KaXJOro ToJa OOydeHHs Kypca BHEYPOUHOM
NeSITeIbHOCTH, B CPOKH, OIpeAenéHHble Y4YeOHbIM IUTAaHOM 00pa30BaTENbHOMN
OpraHu3auuen, MpeayCMOTpPEeHa MPOMEKYTOUHAs aTTecTauusl OOy4daroluXcs B BUIE
3AIIHUTHI UCCIIE0BATEIBCKOTO ITPOEKTA.

Ilnanupyemsie pe3y/ibTaThl 0CBOCHHUS KypPCa BHEYPOYHOI AeATEIbLHOCTH
JInYHOCTHBIE pe3yJIbTaThI
Y yuyenuka OyayT c()OpMHpPOBAHBI:

. yueOHO-TT03HABATEIbHBI HHTEPEC K HOBOMY YYeOHOMY Marepuailsy u
crioco0am pelieHrs HOBOH 3a/1a4u;
o OpHUCHTAIIMS Ha MIOHUMaHKWE MIPUUUH yCIieXa BO BHEYYCOHOM JCSITEILHOCTH,

B TOM 4YKCJI€ Ha CaMOAaHAJIM3 MU CaMOKOHTPOJb pe3yibTaTa, Ha aHAJIU3 COOTBETCTBUS
pe3yabTaTOB TPEOOBAHUSM KOHKPETHOM 3a/1a4H;

J CIIOCOOHOCTh K CaMOOIICHKE Ha OCHOBE KPUTEPHEB YCIEUTHOCTH
BHEYUEOHOU JeSATEIbHOCTH;

Yuenuk nonyuum eo3zmorcnocms 01a popmuposanus:

o BHYMpeHHel NO3UYUU UWKOJIbHUKA HA YPOBHE NON0HCUMENbHO20 OMHOULeHUS]
K WKoje, NOHUMAHU HeoOXO00UMOCMU YVUEHUS, BbIPANCEHHO20 8 NpeoOIadanHuu
Y4ebHO-NO3HABAMENbHBIX MOMUBO8 U NPeOnouYmeHUuUl COYUAIbHO20 Cnocoda OYeHKuU
SHAHUU;

) A0eK8aAMHO20 NOHUMAHUSL NPUYUH VYCNEeUWHOCMU/HeYCNeuHOCMU 8HeYYeOHO
0esamenbHOCmu;
o UCNBIMBIEAMb 4YECHBO 20POOCIU 30 OMEUECMBEHHYIO HAYKY.

PeryasiTuBHbIE pe3yJibTaThl
YdeHuK HAy4yuTCH:

° IUIAHUPOBATh CBOU JIEMCTBUS B COOTBETCTBUM C IOCTABJIECHHOM 3aJayeu U
YCIIOBUSAMU €€ pealln3alliu;

o CaMOCTOATENLHO OOHapykuBaTh U (HOpMyIHMpoBaTh ydeOHYIO MpoOiemy,
OMPENIENATH 11eJIb YUeOHOU A TEIbHOCTH, BEHIOUPATh TEMY IIPOEKTA, UCCIAEIOBAHUS.

° YUYUTBIBATh YCTAHOBJICHHBIC TTpaBUJia B IJIAHUPOBAHUHM U KOHTpPOJIE criocoda
pelIEHHUS;

° OCYILIECTBJISITh UTOTOBBIN U MOLIATOBBIN KOHTPOJIb PEe3yJibTaTta padoThi;

° OLICHMBATh MPABUJIBHOCTH BBIMIOJHEHUS JIEVUCTBHUS HAa YPOBHE aJICKBAaTHOM
OIICHKH COOTBETCTBUS PE3YJbTaTOB TPEOOBAHMAM 3a/1a4/ WJIW 3aJa9HOU 00I1acTH;

° aJICKBATHO BOCIIPUHUMATH NPEJIOKEHUS U OLICHKY YUUTEIIEH, TOBAPHUILIEH;

° pasinyath cocod U pe3yibTaT ACHCTBUS;

Yuenux nonyuum eozmorncnocmo nayuumucs:
o 8 compyoHudecmee ¢ yuumesnem cmasums Hoguvle yueOnble 3a0ayu,
o NPOSBISIMb NO3HABAMEILHYIO UHUYUAMUBY 8 YUeOHOM cOmpyOHUdecmase;



o CAMOCMOAMENLHO  A0eK8AMHO OYEeHUBAMb NPABUILHOCHb  BbINOJIHEHUS.
oelcmeuss U GHOCUMb He0OX00UMble KOPPEKMUBbl 6 UCHOJHEHUe KAK No X00y e20
peanuzayuu, maxk u 8 KoHye Oetucmeaus.

IHo3HaBaTe/IbHBIE Pe3yJIbTAThI
YYyeHUK HAYYHUTCH:

o OCYILIECTBIISATh TIOMCK HEOOXOJUMOW HWH(OpMAIMU JJi1  BBIIOJTHEHUS
3aJlaHdl C WCIIOJIb30BaHWEM Y4EeOHOW JHUTEepaTypbl, IHIUKIIONEINUNA, CIPAaBOYHUKOB
(BKITIOUAs AIEKTPOHHBIE, IIUGPOBBIC) M KOHTPOIUPYEMOM TpocTpaHcTBe HTEpHETA;

. CTPOUTH COOOIIECHUS, MPOEKTHI, UCCIIECIOBAHUSI B YCTHOM M MUCbMEHHOU
dopme;

° IIPOBOJIMTH CPABHEHHE M KJIACCHU(DHUKAIIHMIO 10 33/ ITaHHBIM KPUTEPHUSIM;

. YCTaHABJIMBATh INPUYMHHO-CIEICTBEHHBIE CBA3M B M3Yy4aeMOM Kpyre
SIBIICHU;

° CTPOHTH PacCykAeHHUS B (OpPME CBS3H MPOCTHIX CYXKJICHUN 00 00BEKTE, ero

CTPOCHUH, CBOMCTBAX.
Yuenuk nonyuum eosmorrcnocmo nayuumepca:

o 0CYWecmeniamy  pacCUUpPeHHblll HOUCK UH@OpMAyuu ¢ UCNOb308AHUEM
pecypcoe bubauomex u cemu Unmepnem;

o ocyulecmesisnms 8bl6op Hauboaee ¢ pHexmusHvix cnocoboe peuleHus 3a0ay 8
3a8UCUMOCTU OM KOHKPEMHBIX V08U

o ocywecmenamy — CuHme3 KAk — cocmasieHue  yeio20 U3 uyacmell,
CAMOCMOAMENbHO 0OCMPAUBAS U 80CHONHASA HEOOCMAIOWUE KOMNOHEHMb,

KoMMmyHHKaTHBHBIE pe3yabTaThl
Y4YyeHuK HAYYHUTCH:

o aZICKBaTHO WCIIOJIb30BaTh KOMMYHHKATHUBHBIE CPEACTBA JUISI PEIICHUS
pa3TUYHBIX KOMMYHHMKATHBHBIX 3a/Jad4, CTPOUTh MOHOJOTHYECKOE COOOIICHHUE,
BJIAJETh IUATOTUYECKON (hOPMOIi KOMMYHHUKAIUY;

o JIOIYCKaTh BO3MOXKHOCTb CYIIECTBOBAaHUSl y JIIOJEH pa3IMYHBIX TOUYEK
3peHUs, B TOM YHUCJIe HE COBMAJAIONINX C €r0 COOCTBEHHOW, W OPHEHTHPOBATHCS HA
MO3UIIMIO TTAPTHEPA B OOIICHUHN ¥ B3aUMOJICHCTBUN;

o (bopMyIMpOBaTh COOCTBEHHOE MHEHHUE U MO3UIIHIO;

o JIOTOBAPUBATHCA M TMPUXOJUTH K OOIIEMYy pEIIEHHI0 B COBMECTHOM
NESTETHHOCTH, B TOM YHCIIE B CUTYaIlMN CTOJIKHOBEHUS HHTEPECOB,;

Yuenuxk nonyuum eosmorcnocmo nayuumepca:

® NOHUMAMb OMHOCUMENbHOCHb MHEHUU U N0OX0008 K peuleHUI0 npoo.aiembl;

® apeyMenmupoeams C6010 NO3UYUI0 U KOOPOUHUPOBAMb ee C NOUYUAMU
napmnepos 8 compyoHuuecmee npu vlpabomke 00Wjeco0 peuleHusi 8 COBMECHHOU
oesimenbHoCmu;

® OCywWecmenams 63aUMHbLIL  KOHMPOIb U OKA3bIBAMb 8 COmpYOHUYecmee
HeoOX00UMYI0 83AUMONOMOUb,

® UCNONBL3068AMb MEXHON02UU NPOOIEMHO20 0UAN02A U NPOOYKMUBHO20 YMEHUSL.

IIpeamMeTHbIE pe3yabTaThI
8 kuacc
Y4YeHuK HAYYHUTCH:



® XapaKTepHU30BaTh OCHOBHBIE METOJbI TO3HAHUS: HAOJIOJEHUE, U3MEpPEHUE,
IKCIIEPUMEHT;

® ONUCHIBATH CBOMCTBA TBEP/BIX, JKUIKHUX, Ta3000Pa3HBIX BEIIECTB, BBIACIISS X
CYILIECTBEHHbIE TPU3HAKH;

® pasnuyaTh XUMHUYECKHE U (PU3NYECKUE SIBIICHUS,

® BBISBIIATH TPU3HAKH, CBHUACTEIBCTBYIOIIHEC O TMPOTEKAHUM XUMHUYCCKOU
PEeaKIMK MPHU BBIOJHEHUN XMMUYECKOTO OTIbITA;

e co001aTh MpaBuia 6€30macHo paboThI MPU MPOBEJACHUH OIBITOB;
M0JIb30BAThCS 1a0OPATOPHBIM 00OPYAOBAHUEM U MOCYA0M;
XapaKTepu30BaTh GU3NUECKUE U XUMUYECKHE CBOWCTBA MPOCTHIX BEIIECTB;
MOJTy4aTh, COOMPATH KUCIOPOI U BOJAOPO/I;
pacro3HaBaTh OMBITHBIM ITyTEM ra3000pa3HbIC BEIIECTBA;
pPacKpbIBaTh CMBICI TIOHITHS «PACTBOPY;
BBIYHCIIATh MaCCOBYIO JIOJIF0 PACTBOPEHHOTO BEIIECTBA B PACTBOPE;

® XapaKTepHu30BaTh (HU3UYECKHUE U XMMHUYECKHE CBOMCTBA OCHOBHBIX KIJIACCOB
HEOPraHUYECKHUX BELIECTB: OKCUIOB, KUCIOT, OCHOBAHUH, COJIEH;

® ONpelesaTh MNPUHAMIECKHOCTh BEHIECTB K  ONPENENIEHHOMY  Kiaccy
COCJIMHCHUN;

® TIPOBOJIUTH OMBITHI, MOATBEPKIAIONINE XUMHUYECKHE CBOWCTBA HW3YYCHHBIX
KJIACCOB HEOPTaHUYCCKUX BEIIICCTB;

® pacno3HaBaTh OINBITHBIM IIyTEM PACTBOPHI KUCIOT U LIEIOYEH 10 U3MEHEHUIO
OKPAaCKH UHIUKATOPA;

Yuenuk nonyuum eozmorncnocmo nayuumuca:

® 6bl0UCAMb U NPOBEPAMb IKCNEPUMEHMAILHO 2UNOmMesbl 0 XUMUUECKUX
CBOLCMBAX 8eujecmE Ha OCHOBe UX COCMABA U CIMPOEHUs, UX CNOCOOHOCU 6CMYNAMb
8 XUuMu4ecKue peakyuu, o xapakmepe u npooyKmax paziuiHbiX XUMUYeCKUX peaKyuti,

® Xapakmepuzoeamv Gewecmea MNoO COCMagy, CMPOEHUr U CEOUCMBAM,
YCMaHasIueamy NPUYUHHO-CTIeOCMEEHHbLE ces3uU mexHcoy OaHHbIMU
Xapakxmepucmukamu ewecmasd;

® 1CNONB306aMb NPUOOPEemeHHble KIloYesble KOMNemeHyuu npu 6blNOoJHeHUU
NPOEKmMo8 U YueOHO-UCCIe008aAMENbCKUX 3a0ay N0 U3YYEHUI0 CBOUCMS, CNnocob08
NOJYYEeHUsl U PACNO3HABAHUS 6EU4ECMS.

9 kJacc

Y4eHUK HAYUMTCH:

® pacCKpbIBaTh CMBICI MOHSITUU «HUOHY», «KATHOH», «AHHOHY», «IJEKTPOIUTHD,
CHEDJICKTPOJIUTHI», «IJIEKTPOTUTHUYCCKAS TUCCOIHAIIHS.

® TIPOBOJIUTH PEAKIMH, TOATBEPKIAIOIINE KAYECTBEHHBIA COCTaB BEIIECTB;

® HA3bBIBATbH (baKTOpBI, BIIWAROIIIMC HA CKOpOCTB XPIMPI‘-ICCKOﬁ pCaKHI/II/I;

¢ IIPOBOAUTL OIIBITHI IIO ITOJIYUYCHHIO, CO6HpaHI/IIO U HU3YUYCHHUIO XUMHYCCKUX
CBOMCTB ra3000pa3HbIX BEIIECTB: YTJIEKUCIIOr0 ra3a, aMMHUaKa;

® pacro3HaBaTh OMBITHBIM MTyTEM ra3000pa3HbIE BEIECTBA;

® XapaKTEepU30BaTh B3aUMOCBSI3b MEXK/Iy COCTABOM, CTPOEHHUEM U CBONCTBaMHU;

® OLICHMBATh BIIMSHHAE XHMHYECKOIO 3arpsi3HEHUS OKPYKAIOIIEH Cpenpl Ha
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OpraHu3M YeJIOBEKa;

® I'PaMOTHO OOpaIaThCs C BEIIECTBAMH B TTOBCETHEBHOM KU3HU

Yuenuk nonyuum eéo3mosrrcnocmo nayyumuca:

® 8bl0GUCAMb U NPOBEPSAMb IKCNEPUMEHMAILHO 2UNOMme3bl O pe3yibmamax
8030€lCmeuUs paziudHbIX (PaKmopos Ha U3MeHeHUe CKOPOCMU XUMUYECKOU PeaKyuu,

® UCNONB308aMb NPUOOPEmeHHble 3HAHUA Ol IKOJOSUYECKU 2PAMOMHO20
nogeoenUs 8 OKpydicarouell cpeoe;

® 00beKmMUGHO OYEHUBamv UHGOpMAYUulo o eewecmeax U XUMUYECKUX
npoyeccax;

® Kpumuuecku OMHOCUMbCA K NCcegoOoHAYYHOU ungopmayuu,
Heo00bpoCco8eCMHOl peKiame 8 CPeOCmB8ax MAacco8ol UHpopmayuu;

® 0CcOo3HABAMb 3HAYEHUE MeOPeMmUeCcKUx 3HAHUU N0 XUMUU 015 NPAKMU4eCKoll
0esimenbHOCU 4elo8eKd,

e co3z0asamv MOOenu U cxemvl OJisl peuleHusi Y4eOHbIX U NO3HABAMENbHBIX
3a0a4;, NOHUMAMb HEOOX0OUMOCMb COONIOOEHUs NPeOnUCAHUU, NpPeoazaembvlx 8
UHCMPYKYUSX NO UCNOTIb30BAHUIO N1EKAPCME, CPeOCE ObLMOBOU XUMUU U Op.

IlnanupyeMbIMHU pe3yabTaTaMU MPOEKTHO-MCCIEI0BATEIbCKOI 1eATETbHOCTH

o0y4yarommxcst

BbInyCKHUK HAYYHUTCH:
* BBIMOJHATH y4€OHOE UCCIIEIOBAHUE U YUCOHBIN MPOEKT, UCIOJIB3YysI 000pyA0BaHHE,
MOJIENI, METOJIbI ¥ PUEMBI, aJIEKBAaTHBIE MOCTABICHHOMN Mpo0OIIeMe;
* pacro3HaBaTh M CTaBUTh BOIPOCHI, OTBETHl HA KOTOPHIE MOTYT OBITh MOJYYCHBI
myTEM HCCIIeIOBaHUs, (POPMYITUPOBATH BHITEKAIOIINE M3 UCCIICTOBAHUS BBIBOIBI;
* HCTIOJIK30BaTh TaKWE€ MaTEMaTUYECKUE METOAbl W TMPUEMBI, Kak aOCTpakmus u
ujcan3aIys, J0Ka3aTeIbCTBO, TOKA3aTeIbCTBO OT MPOTHUBHOTO, JOKA3aTEIhCTBO IO
aHAJIOTHH,  OMPOBEPKEHUE, KOHTPIPHUMEpP, WHAYKTHBHBIE U  JICTyKTUBHBIC
pacCyKJeHHs, TOCTPOCHUE M HCTIOJTHEHUE aTOPUTMA;
* HCIIOJIh30BaTh TaKWE €CTCCTBEHHOHAYYHBIC METOJBI M MPHUEMBI, KaK HaONIOACHHE,
MOCTAHOBKA TPOOJIEMBI, BBIABMKCHHUE «XOPOIICH THUIOTE3bI», HKCIICPUMEHT,
TeopeTHuYecKkoe 000CHOBAHUE, YCTAHOBIIEHUE TPAHUL] TPUMEHUMOCTH MOJIETIN/TEOPUH;
* ICHO, JIOTHYHO M TOYHO HU3JIaraThb CBOIO TOYKY 3PEHHS, HCIOIb30BaTh SI3HIKOBBIC
CpeJICTBA, aJicKBaTHBIC 00CYX)aaeMol mpobiieme;
* oIM4aTh (HaKThl OT CYXKJICHUW, MHEHUW M OIEHOK, KPUTUYECKH OTHOCUTHCSA K
CY>KJIEHUSIM, MHEHUSM, OIIEHKaM, PEKOHCTPYUPOBATh UX OCHOBAHUS;
* PE3EHTOBATHh COOCTBEHHBIC MPOEKTHO-UCCIICIOBATEIHCKIAE POy KTHI.
Boinycknuk noayuum 603mMo0icCHOCHIb HAYUUMbCA:
* CamMocmosimenbHo 3a0yMbl8amy, NAAHUPOBAMb U BbINOIHAMb YYeOHOe UCCed008anue,
VUeOHbLU U COYUATbHBIU NPOEKN,
* UCNONL308AMb MAKUe MamemamuyecKue Memoovl U NPUéMbl, Kak nepeoop
JIO2UYECKUX BO3MONCHOCMEN, MAMEeMamuiecKkoe Mooeauposanue;
* UCNONL308AMb  MAKUE  eCMeCMBeHHOHAYUHble  MemoOobl U Npuémsl, KAk
abcmpazuposanue Om NpuUBXo0AUUX Gakmopos, NpPo8epKa HA COBMECMUMOCMb C
Opy2umu U3BeCMHbIMU PAKMAaMu,



* YeleHanpasieHHo U OCO3HAHHO pPA38U8AMb CE0U KOMMYHUKAMUBHbIE CNOCOOHOCMU,
0ceausamv HOBbvle A3bIKOBblE CPeOCMBa;
* 0CO3HABAMb CBOI OMEEMCMBEEHHOCMb 3 O0OCMOBEPHOCMb NOJIYYEeHHbIX 3HAHUL, 3d
Kauecmaeo 8bINOJIHEHHO20 NPOEeKMa U UCCIe008AHUS.
Coaep:kanue Kypca BHEYPOUYHOI 1eATEJIbHOCTH
8 kiace

BBenenne B INPOEKTHO-MCCJIEI0BATEIbCKYIO AeATeJbHOCTb. MeTobl
NO3HAHUA: HAONIOZCHWE, UCCIENOBaHHE, JKcrepuMeHT. [lpaBuia  TEeXHUKH
0e3omacHOCTH Mpu padoTe B XMUMHYECKOW Jiabopartopuu. THUMbl MPOEKTOB. Taribl
BBITIOJTHEHUS TIPOEKTAa M ucclenoBanus. JlaboparopHas mocyaa u JiabopaTOpHOE
obopynoBanue. [IpuemMbl oOparieHust ¢ 1a0opaTOpHOM MOCYA0M, HArpEBaHUS BEIECTB.

Tema 1. YUncrtbie BemecTtBa u cMmecu. PacTtBopsl. VccnenoBanue guznueckux
CBOMCTB BellecTB. YncThie BemecTBa U cmecu. OTHOPOAHBIE U HEOJJHOPOIHBIE CMECH.
CrniocoOsb1 pa3nenenust cmeceit. PactBopsl. PactBopumMocTs BetecTB. THIBI pacTBOPOB.
PactBopenune — dusuko-xumuueckuit npouecc. Kpucramnoruapatsl. BeipamuBanue
KPHUCTAJUIOB M3 HACBILICHHBIX pPAacTBOPOB. llomydeHue KpHUCTauIOB COJIM METOAOM
BbIlTapuBaHusl pacTBopa. Kpucrainel B npuposie U TexHuke. OUnCTKa 3arpsi3HEHHBIX
BelIeCTB (UIBTPOBAHWEM, BBIIAPHUBAHUEM, BO3TOHKOW, TMEPEKPUCTAIIN3AIINCH,
muctwuinue.  OxpaHa  BoaHbIX — pecypcoB.  I[IpoOnema  mpecHOM — BOJBI.
CpaBHUTEIBHBIN aHAIN3 BOJIBI.

Tema 2. T'azoo00pa3noe cocrosinue BemecrBa. Kuciaopoa. Boagopon.
["az000pa3Hoe cocTosiHue BemiecTBa. OTHOCHUTENbHAS MIOTHOCTH razo. Kucimopon —
XUMUYECKUH JJIEMEHT M MPOCTOE BelecTBO. [lomydeHne Kuciaopoja pasiokKeHUEM
nepMaHraHara kKanusi, nepokcuaa Bojopoaa. CrnocoObl coOMpaHHsl Ta30B: METO[
BBITECHEHUSI BO3JyXa M METOJ BbITECHEHHUs Bojbl. MccienoBanue (QuU3MUECKUX U
XUMUYECKUX CBOMCTB Kuciopoaa. Pacmo3naBanue kuciopoma. Bomopon —
XUMHUYECKUHN AJIEMEHT U MpocToe BemiecTBo. [lomyuenue Bogopoaa B 1abopatopuu u
ucclle[JoBaHHE ero cBOMCTB. Pacnos3HaBanue Bojopoaa. CrnocoObl MOXy4YEHHS
BOJIOpOJia B MPOMBIIIIEHHOCTH. Boiopoa — TormBo Oyayiero.

Tema 3. BenecTBa Bokpyr Hac. Kitaccudukaims BEIIeCTB: TPOCTHIE U CII0KHBIC
BEIIECTBA: HEOPraHMYECKHMEe U opraHudeckue BemectBa. (OcoOble  CBOICTBa
opraHudeckux BewlecTB. OOHapyKeHHE KpaxMajla B OpPraHMYECKHMX BEILIECTBaxX IpHU
moMOIIM pactBopa Homa. Jlomamuwmii skcnepumeHT. Wupmkaropsl. H3menenune
OKpacCKHM MHAMKATOPOB B Pa3IMUHbIX cpeaax. MccienoBanue BOJHOM Cpeabl paCTBOPOB
COJIbl, YKCYCHOM KHCIIOTBI, MOIOIIUX cpeAcTB. [Ipodaema 6e30nacHOro uCroib30BaHus
BEIIECTB U XMMHYECKUX PEAKIMU B MOBCEIHEBHOW >XU3HU. TOKCHUYHBIEC, TOPHOYUE U
B3PBIBOOIIACHBIE BEMIECTBA. BBITOBAas XMMUYECKasi TPAMOTHOCTb.

Tema 4. Ilepuognyecknii 3aKOH M NEePUOAMYECKAST CHCTEMA XHMHYECKHUX
jemMeHTOB /.M. MenaeaeeBa Vcropusa orkpeitus Ilepuonndeckoro 3akona. Kuznp
nu gesarenbHoCcTh J[.M.MenneneeBa. Munu-tipoektsl «llacmopT XuMHUYECKOTO
anemeHTa». 3HaueHue [lepuoanueckoro 3akona /.. Menneneena.

9 kacc
Tema 1. Xumnuyeckue peakuuu. CKOpOCTh XMMHUYECKOM pEaKIUU.
HccnenoBanue BIMSHUS Pa3TUYHBIX (PAKTOPOB HAa CKOPOCTh XUMHYECKHX PEaKIUi.
Karanuzaropsl 1 MHTHOUTOPBI. DIIEKTPOIUTHYECKAS TUCCOLMALUSA. DIEKTPOJIUTH U
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HEAJIEKTpOoNuThl. MccrmenoBaHne  3JIEKTPONPOBOJAHOCTH  BEIIECTB. 3aBUCUMOCTH
CTENEHU JUCCOIMAIMKA OT pPa3NUYHBIX (AKTOPOB (KOHIIEHTPAIMU DIIEKTPOJIHTA,
TemriepaTypsl). KauecTBeHHBIEC peakliuy Ha BayKHEHIITHE KATUOHBI U aHUOHBI.

Tema 2. HemeTausibl 1 UX cOeAUHEHUsA. fIBIEHUE aNIOTPONUU. AJIOTPOIHBIE
MoaudUKaluu cepbl, Kuciopona, (ocdopa, yrimepoma u KpemHus. [amoreHsl.
buonornueckass  pojib  COCNMHEHHM  TAJIOT€HOB. TOKCHYHOCTH  TaJOTE€HOB.
HccnenoBanue CBOMCTB CEPHOM M a30THOM KHUCIOT. AMMMAK: CIIOCOOBI MOJIy4YEeHHS,
UCCIeIOBaHuE (PU3NUECKUX U XUMHUYECKUX CBOMCTB. O0OIacT MPUMEHEHUS aMMHaKa.
Conu ammonus. A3otHble U (ochopHble yaoopenus. KpemHuil U ero coennuHeHHs.
CunukaTHasi MPOMBIIIIEHHOCTh: TPOU3BOJICTBO CTEKJIA, KEPAMUKH, [IEMEHTA.

Tema 3. Merasiabl u UX coeanHeHus. lVccienoBanue CBOWCTB METAJIOB.
[[lenounble U IIEIOYHO3EMEIBHBIE METAIBl — OCOOCHHOCTH (PU3MUECKUX CBOICTB,
BBICOKAsi XMMHYECKas aKTHUBHOCTb. B3ammonelcTBue ¢ BOJOM ¢ o00pa3oBaHUEM
nienoveit. AmomuHui. JlokazarenbCcTBO aM(OTEPHOCTH COEIMHEHUN alIOMUHUS.
[Tpuunna Masoil akTUBHOCTU amfoMUHUSA. CrIOCOOBI MOyYEHUST AIFOMUHUS U 00J1aCTH
MIPUMEHEHUS! B IPOMBIIIIIEHHOCTU. JKene30 U ero CruiaBbl (CTallb, YyryH). Meab u €€
crutaBel (OpoH3a, JaTyHb, Menbxuop). Kopposus Meramios. MccienoBanne BIUSHUS
Ha CKOPOCTh KOPPO3HH JKeJie3a Pa3TuIHbIX ()aKTOPOB CPEIbI.

Tembl ucc/ie10BATEIBLCKUX MPOEKTOB:
ATOM U €ro CTPOCHHE.
Hctopust XuMHUUYECKOTO SI3bIKA.
Kuznb u aesarenpHocTsb /.M. Menaeneena.
ITacopT XMMHUYECKOI0 3JIEMEHTA.
YucTteie BemecTBa 1 cMecu. CriocoObl pa3ieieHus: CMeceil.
BemecTBa B MOEM TOME.
HccnenoBanne 3J€KTPONPOBOJHOCTH BEILIECTB.
Kpucrammoruapatsl. BelpanimBanue KpucTaaioB B JOMAIIHUX YCIOBHUSIX.
9. KauecTBeHHbIE peaklIMM HA UOHBI.
10.DakTopsl, BIUSIOUIME HA CKOPOCTh XUMHYECKON pEaKIINH.
11.2Kectkocth Bosibl. CrIOCOOBI yCTpaHEHHUS )KECTKOCTU BOJIBI.
12.Koppo3zust metanminoB. @akTopsl, BIUSIONIAE HA KOPPO3HUIO.
13.CrutaBel METAILIOB.
14.CunukaTHast IPOMBIIUIEHHOCTb.
15.030H0BBIN IIUT IUIAHETHI.
16.CocTtaB TabayHOrO JIbIMA.
17.ccnenoBanue KauecTBa HEKOTOPBIX MPOAYKTOB ITUTAHMUS.
18.bpITOBast XUMHUS U €€ BIUSHHUE HA OPraHU3M YEJIOBEKA.
19.Bnaxusbie candeTku — IpyT Uin Bpar?
20.XuMHg U BOEHHOE JIETIO.

PN B WD =

OObekTamMu OIIEHKHM JOCTKEHHM oOydaromuxcs spisitorcs: «lloptdens
JOCTI)KEHUID», TPE3eHTALMs NMPOAYKTAa WM UCCIEAOBAaHMS, a TaKXKe HaOJII0JEeHUE 3a
paboroit oOyuaromuxca. CyObeKThl OLIEHKM B MEPBBIX JIBYX CIIy4asiX MOTYT OBITh
pPa3HBIMU: PYKOBOJUTENb IPOEKTA, IMEJArord; Mpy OLEHKE MPE3CHTAMH — TaKXKe
oOy4aromuecss u poautenu. HabGmrogeHue u omeHKy padbor, mopTdenb MPOEKTHO-
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UCCJIEIOBATENILCKOM  JIEATEIbHOCTH IMPOBOJUT TOJBKO PYKOBOJUTENb IMPOEKTA IO
KpUTEpHUSIM, H3JIOXKEHHBIM B  [lonokeHWn O  MPOEKTHO-MCCIIEOBATEIBCKON
JESATEILHOCTH 00YYaIOIIUXCSl.

JlocTrkeHue pe3yibTaTOB OCBOCHHUSI MPOrpPaMMbl Kypca BHEYPOUHOMU
NESATETHLHOCTH MOJICKUT OIICHKE IP(HEKTUBHOCTH IO KPUTEPUSIM:
- KOJIMYECTBO MPHU30BBIX MECT B MPEAMETHBIX OJIUMIINA/IAX, HAYYHO-NPAKTUYECKUX
KoH(pepeHIHAxX, GEeCTUBAIAK, MPOEKTAX, KOHKYPCAX PA3TMIHOTO YPOBHS,
- Hajgu4he pa3padOTaHHBIX © OMyOJWKOBAHHBIX MPOCKTOB (WCCICIOBAaHUMN) B
MEePUOANYECKUX MEJarOTMUECKUX U3/IaHUSIX U Ha HHTEPHET-CalTax.

TemaTuyeckoe nuIaHUpPoBaHue. 8§ Kiace

OcHOBHoOE cojiep:kaHue N0 TeMaM XapakTepucTUKa OCHOBHBIX BU0B
NesiITeIbHOCTH
BBeeHHe B MPOECKTHO-UCCJIEN0BATEILCKYIO JIeITEJIbHOCTh (3 yaca)

1 1.Metoabl no3Hanus: HaOmoaeHue, | Coomonars npapuia Th. Oka3biBaTh
HCCJIEIOBAaHUE, DKCIIEPUMEHT. MIEPBYIO MOMOIIb IPU OTPABICHUSX,
[IpaBuna Th B xumuueckoun 0’KOrax ¥ TpaBMax, CBSI3aHHBIX C
nabopaTtopumu. peaKkTUBaMu U JIa0OPaTOPHBIM

2 2. Tunsl NpoeKTOB. DTarbl 0bopynoBaHHEM.

RBITTONTHEHMUS TIPOEKTA H XapakTepu3oBaTh KJIaCCU(PUKAIIAIO
N MPOEKTOB, ONTUCHIBATh OCHOBHBIE TAIIbI

paboThI HAJI MPOEKTOM U HCCIIETOBAHUEM.
Paznuyath nabopaTtopHoe 000py10BaHUE.
N3yuaTh cTpoeHUE TIIIaMEHU, BBIJIBUTAS
TUIIOTE3BI U TPOBEPSISI KX

3 3.JIaGoparopHas nocyjaa u
nabopaTtopHoe 000pYI0BaHHE.
[Tprembl HarpeBaHUs BEIIECTB.
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| OKCIICPUMCHTAJIBHO.

Tema 1. Uucrole BemecTBa U cMecu. PacTBopsl (12 yacoB)

4 1.MccnenoBanue puzndeckux HaOimronaTe CBOMCTBA BEIIECTB U UX
CBOMCTB BeIIECTB (BOJIbI, caxapa, WU3MEHEHHUS B XOJI€ XUMUUYECKUX PEAKIUU.
IIOBAPEHHOM COJIM, AITFOMUHUSI, [IpoBOANTE XUMUYECKUI DKCIIEPUMEHT.
MEJI1, CEPBI, MeJa, YKCYCHOU Co6monats npasuna Th.

KHUCJIOTHI, KUCIIOPO/Ia, yriekuciaoro | PaznuyaTs 0MHOPOAHBIE U HEOTHOPOIHbBIC
rasa). CMECH, COCTaBJISITh TUIaH pa3jieicHus

5 2. HucTbie BEIIECTBA U CMECH. CMECH.

OnHOpPOIHBIE U HEOAHOPOIHBIE Paznensate cMecu meTogamMu OTCTauBaHUS,
cmecu. CriocoObl pazzesieHus (buIBTPOBAHUS U BHITAPUBAHUS.
CMECEH. XapakTepusoBaTh (PU3NYECKYIO U

6 3. PacTBOPEL — OQHOPOXHEIC CMECH, XUMHYECKYI0 COCTABIIAIONIME TTpoIiecca
PactBOpUMOCTH BemecTs. PACTBOPCHIA. .
HachiII[eHHbIE PACTBOPBL. I'oTOBUTH pacTBOPHI pa3IMUHON

7 4. PacTBOpEHNG — QH3HKO- KOHIICHTPAINU, BEIYUCIISTH MAaCCOBYIO

peHne
XHMHUeCKHH POLIECC. JIOJIF0 PACTBOPEHHOTO BEILIECTBA B
pacTtBope;

8 5. Kpucramioruaparst.

PaznuyaTh NOHATHS «BEIIECTBA MOJIEKY-

9 6. BeipanuBaHnyue KpUCcTaJJIOB U3 JIAPHOTO CTPOCHU» 1 «BCHIECTBA
HACBIIEHHBIX PAaCTBOPOB HEMOJICKYJISIPHOI'O CTPOCHUS.
(TIOBAPEHHO¥ COJIH, MEJHOTO OnpenensiTe NOHATHE «KPUCTAIINYECKas
KyIIOpOCa, aJIlOMO-KAJIMEBBIX pemeTkay.

KBACI[OB). [Tonb3oBaThcs nHpOpMaIUER U3 IPyrux

10 | 7.Ilomy4eHne KPUCTAIIOB COA VCTOYHUKOB JIJIs1 IOJTOTOBKHU MTPOEKTOB.
METOIOM BBIIIAPUBAHMUS PacTBOpa. | BBIABUIATh THIIOTE3bI, y4aCTBOBATH B

00CyXICHUH, apTYMEHTUPOBAThH CBOIO
TOUKY 3peHusi. DukcupoBath CBOU
HaOII01eHMS, 0DOPMIISITH PE3YIbTATHI
uccaeaoBanuid. ['0TOBUTH Mpe3eHTAIUHY.

11 | 8. Kpucramisl B mpuposie u
TEXHUKE.

12 | 9.0uucTtka 3arpsi3HEHHBIX BEIIECTB
buIbTpOBaHUEM, BHITAPUBAHUEM,

BO3TOHKOU, IEPEKPUCTAIUIN3ALUEN,
JTUCTUIUISIIACH.

13 | 10.Bona B mpupozge. [Ipobrema
npecHoi Bobl. OXpaHa BOJHBIX
pecypcoB.

14 | 11.CpaBHUTENBbHBIN aHAJIU3 BOJIbI
U3 Pa3JIMYHbIX UCTOYHUKOB.

15 | 12. 3amura npoeKkToB MO TeMe

«YucTpIe BelecTBa U CMECH.
PactBOpB»
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Tema 2. I'az000pa3Hoe cocrosinue Bemecrsa. Kuciaopoa. Bogopoa. (6 yacos)

16 | 1. T'a3000pa3Hoe cocTosiHue HccnenoBars CBOMCTBA H3y4aeMbIX Be-
BellecTBa. OTHOCUTEbHAS HIECTB.

IUIOTHOCTH Ta30B. CriocoOBI Ha6nronath dpusnueckue 1 XUuMUYECKHE
coOupaHus ra30B: METO/I IPEBPALIECHUS U3yYaeMbIX BEIIECTB.
BBITECHEHUS BO3/1yXa U METOJ OnuchiBaTh XUMUYECKHUE PEAKIIUH, HA-
BBITECHEHUS BOJIBI. OJto1aeMble B X0/ IGMOHCTPAIMOHHOTO U

17 | 2. Kucnopon — XuMru4eCKuii 1a060paTOPHOTO PKCIIepuMeHTa. JenaTh
3JIEMEHT U MPOCTOE BEMIECTBO. BBIBO/IbI U3 PE3YJIHTATOB MPOBEIEHHBIX
[Tomyuyenue kuciopoaa XUMUYECKUX OIBITOB. Y4YacTBOBATh B
pa3oKEeHUEM NIEpMaHraHaTa COBMECTHOM OOCYXJIEHUU PE3YyJIbTATOB
KaJIMsl, IEPOKCUA BOJIOPOAA. OTIBITOB.

18 | 3. UccnenoBanue GuU3HMUECKUX U Pacno3HaBaTh ONBITHBIM YTEM KHUCJIOPOJL
XMMHUYECKUX CBOMCTB Kuciopoga. | ¥ Bogopos. CoOnronaTe NpaBuiia TEXHUKN
Pacro3naBaHue KUCIOpOa. oe3omacHocTu. OKa3bIBaTh NEPBYIO

19 | 4. Bomopoa — XUMHYECKUI MIOMOIIIb IIPU OTPABIICHUSX, 0KOTAX U
3JIEMEHT U TPOCTOE BEIIECTBO. TpaBMax, CBSI3AHHBIX C PEAKTUBAMHU U
[Tonyuenue Bogoposaa B 1ab60paTOPHBIM 000PYAOBAaHUEM.
naboparopuu u uccnegosanue ero | [lonp3oBarbes nHGOpPMALKUER U3 APYTUX
CBONCTB. Pacrio3HaBaHue VMCTOYHUKOB JIJIsl TIOJATOTOBKHU MTPOEKTOB:
BOJOPO/IA. CIIpaBOYHas JuTeparypa, IHTepHeT.

20 5. Cr1oCcOOBI MOJIy4€HUs BOAOPOIa O(i)OpMJI}ITB pE3yIbTaThI HUCCIIEIOBAHUMH.
B [IPOMBIIUIEHHOCTH. Bonopoa —

TOTUIUBO OYJIyIIETO.

21 | 6. 3ammTa IPOEKTOB IO TEME
«I"a3000pa3HoOE COCTOSHHE
BEILIECTBAY

Tema 3. BemecrBa BOKpyr Hac. (7 yacos)

22 | 1.Knaccudukaius BeUecTB: Paznuyath OCHOBHBIE KJ1aCChI
MIPOCTHIC U CIIOKHBIC BEIIECTBA: HEOPTraHUYECKUX BEIIECTB M0 XUMHUYECKUM
HEOpraHWYECKUE U OpraHudeckue | popMysiaMm U XapakTEepHbIM CBOWCTBAM.
BEILIECTBA. OrnpenensiTe KUCIOTHI U LIENIO0YU C

23 | 2.0co0bIc CBOMCTBA OPraHUYECKUX | IOMOLIBIO HHAMKATOPOB. Pacnio3HaBaTh
BeriecTB. OOHapyKeHHE KpaxMajaa | OpraHWYeCKUe BEIIeCTBa, OOHAPYKUBATh
B OPraHMYECKUX BEILIECTBAX MPH KpaxMall B IPOAYKTaX MUTAHUS C
MIOMOIIK pacTBOpa Moxa. MTOMOIIIBIO pacTBOpa oaa. BeiaBurate u
JloMalHui 3KCIIEPUMEHT. IIPOBEPATH IKCIIEPUMEHTAIBHO TUIIOTE3BI O

24 | 3. Nunukatopsl. 3meHeHne XUMHAYECKUX CBOMCTBAX BEIIECTB HA
OKpacKu MHJIUKATOPOB B OCHOBE MX COCTaBa U CTPOECHUS, X
Pa3JIMUHBIX Cpeiax. CITOCOOHOCTH BCTYNaTh B XUMHUUECKHUE

25 | 4.HccrnenoBaHue BOJHOW Cpeibl peakuunu, 0 Xapakrepe U NpoayKTax
PAacTBOPOB CObI, YKCYCHOM Pa3JIMYHBIX XUMUYECKUX PEaKIUH.
KHCJIOTBI, MOIOIIMX CPEJICTB. Cobumoaath npaBuiia TEXHUKU Oe3omac-

26 | 5.IIpoGnema Ge3011acHOTrO HOCTH.
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HUCIIOJIL30BAHUSA BEIIECTB U
XUMHUYECKUX pEaKIuii B
[IOBCEIHEBHOM KU3HMU.

JlemaTe BBIBOJIBI U3 PE3YJIbTATOB MIPOBE-
JIEHHBIX XUMHYECKHUX OIILITOB.
YyacTBOBaTh B COBMECTHOM OOCYKICHUH

27 | 6.TokcuuHble, rOprOYUE U pe3yabTaTtoB OnbITOB. [IpoBOAUTH
B3PBIBOOIIACHBIEC BEIIECTBA. JIOMAIIIHUHM SKcriepuMeHT. O1leHUBATh
berToBas xumudeckas KU3HEHHBIE CUTYallUU C TOYKU 3PEHUS
IPaMOTHOCTb. 0e30macHOro 00pa3a )KM3HU U COXPAHCHUS

28 | 7. 3ammTa IpOEKTOB U 3I0POBBS
HUCCIIEJOBAHUM IIO TEME
«BemiecTBa BOKpYT Hac»

Tema 4. [lepuoanyeckuii 3aK0H U MEPUOAHYECKAST CUCTEMA XUMUYECKHX
yj1eMeHToB [I.U. MenpeneeBa (8 yacos)

29 | 1.hctopus OTKpbITUS DopMynupoBaTh NEPUOANYECKUN 3aK0H /1.
[Teproanueckoro 3aKoHa. N. MenaeneeBa u pacKpbIBaTh €ro CMBICI.

30 | 2.0Ku3Hb 1 IeATENbHOCTD OnuckIBaTh U XapaKTepU30BaATh CTPYKTYPY
JI.1.Menneneena. tabnuiel «Ileproauueckas cucrema

31 | 3. 3nauenwue I[lepuoguveckoro xuMu4deckux aiemeHnTos 1. . Mennene-
3akoHa J[.11. Menneneena. €Ba.

32- | 4-5.Munu-npoektsl «Ilacmopt ITonp3oBaTbesa OMONMOTEUHBIMU

33 | XUMHUYECKOTO DJIEMEHTAa. KaTaJoraMu, CriciiaibHbIMU

34- | 6-7. 3amuTa IPOEKTOB IO TEME CIpaBOYHHUKAMH,

35 | «Ilepuoaudeckuii 3aK0H U YHUBEPCATIbHBIMU SHIMKJIONICIUSAMHU IS
IIEpPUOIMYECKas CUCTEMA noucka yueOHol nHdopmammm.
XMMHUYECKHX d1eMeHToB J[ 1. Bocnuranue poccuicKon rpak 1TaHCKOM
MeHnieneeBay UJICHTHYHOCTH: IMAaTPUOTHU3MA, JTIOOBH H

36 | 6. [IpomexyTouHas aTTecTalusl. yBakeHHIO K OTeYECTBY, 1yBCTBA
3almTa ucCiIeI0BaTEIbCKOTO TOPJOCTH 32 POCCUHCKYIO XMMHYECKYIO
MPOEKTA. HayKy.

OdopMIATh U PEICTABIATH B PA3JIMUHBIX
dbopmax pe3ysibTaThl MPOEKTOB U
HCClIeJOBaHNM. Y4YacTBOBAaTh B
00CyXXJIeHUH pabOT TOBAPHIIICH.
3anmuaTh CBOIO MPOEKTHO-
UCCIIEIOBATEIBCKYIO PabOTy, aHATU3HPYS
IIEJIU ¥ 33J1a4d paOdOThI, JOCTUTHYTHIE
pe3ysIbTaThl, OTBEYATh HAa BOIIPOCHI
YUUTEIS U TOBAPUILECH.

TemaTuueckoe njaHupoBaHue. 9 kiaace

Tema 1. Xumunueckne peakuuu (84acon)

1 1.CkopocTh xuMHuueckoi peakuuu. | MccnenoBaTh yClIOBUS, BIUSIONINE HA

UccnenoBanue BIUSIHUA

paznuYHbIX (PAKTOPOB HA CKOPOCTh

XUMHWYCCKHUX peaKuHﬁ.

CKOPOCTbh XUMUYECKON pEeaKIUU.
[IpoBoauTh rpymnmoBbie HAOIIOAEHUS BO
BpEMsi TPOBEICHHUSI JTAOOPATOPHBIX OIbI-
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2.Karanu3aTopbl 1 HHTHOUTOPHI.

TOB. Y4acTBOBAaTh B O6CY)KI[€HI/II/I

3 3.2neKTponuTHIecKas pEe3yJIbTAaTOB OIBITOB.

JUCCOLUALINS. DIEKTPOIUTHI U JlaBath omnpeieeHusl HOHITUH «3IIEKTPO-
HedneKTponuThl. MccnenoBanue JIUT», KHEIIIEKTPOIUTY, «IJIEKTPOJIUTHUYEC-
AJEKTPONPOBOIHOCTH BEIIECTB. Kas aucconmanus». MccnenoBathb

4 4.3aBHCUMOCTB CTETICHU CBOWCTBA PACTBOPOB 3JICKTPOJIUTOB.
JIUCCOLMALMU OT PA3JINYHbIX Cobmonats npaBuna Th.

(bakTOpoB (KOHIIEHTpALUU XapaKkTepu30BaTh YCIOBHS TCUCHUS PEAK-
AJICKTPOJINTA, TEMIIEPATYPhl). U B PaCTBOPAX JIEKTPOJIMUTOB IO KOHIIA.

5 5. Peakniuu HOHHOrO OOMEHA U OnpenensTe BO3MOKHOCTh TPOTEKAHUS
YCJIOBUS UX NIPOTEKAHUS 0 KOHIA. | PEaKIUii HFOHHOTO 0OMeHa. OOBACHATH

6 6.KauecTBeHHbIE peakiuy Ha CYIIHOCTh PEaKIIMii HOHHOTO OOMEHa.
Ba)KHEHIIIE KATHOHBI U aHUOHBI. CocTaBisITh MOHHBIE YPAaBHEHUS PEAKIU.

7 7. Pemnenne skcriepuMenTanpHpix | COCTAaBIATH COKPAIEHHBIC HOHHBIC YPaB-
33144 Ha OOHApYKEHUE HeHus peakiuii. OOHapyKUBATh
BAJKHEUIIINX KATHUOHOB U AHUOHOB B | BA’KHCHUINNEC KATHOHOBI 1 AaHUOHBI B
pacTBOpax. pPacTBOpax 3JICKTPOJIUTOB.

8 8. 3aIKUTa IPOSKTOB IO TeMe OdopMitTh 1 IPEACTABIATH B PA3THIHBIX
«XHAMUYECKUE PEAKITUN hopmax pesyibTaThl HPOCKTOB.

YyacTBOBaTh B 00CYKJIEHUH pabOT
Tema 2. HemeTanabl 1 ux coequnenus (13gacos)

9 1. SIBnenue aoTpoONMUu. XapakTepu30BaTh HEMETAIJIbI HA OCHOBE
AnoTtpornHbie MoAUGUKAIIAN WX TIOJIOKEHHUS B IEPUOIUUECKON CUCTEME
cepsl, kuciopoaa, pocdopa, 1 0COOCHHOCTEH CTPOCHUSI UX aTOMOB.
yIJIepoaa U KPEMHHUSI. OOBICHATH 3aKOHOMEPHOCTH U3MEHEHUS

10 | 2.T'anorensl. buonornyeckas poyib | CBOMCTB HEMETAIIJIOB B IPYyIIaX U
COEIMHEHUN TaJIOT€HOB. MOArpyIax.

TOKCHUYHOCTb raJIOT€HOB. OnuceiBaTh CBOMCTBA BEUIECTB B XOJIE J€-

11 | 3.IlpumeHEeHNE TAIOTEHOB U UX MOHCTPAIIMOHHOTO U JIA0OPAaTOPHOTO
COEMHEHMI B OBITY U JKCIIEpUMEHTA.

IPOMBIIILJIEHHOCTH. Pacnio3HaBaTh OMBITHBIM ITYTEM COJISIHYIO

12 | 4. UccnenoBanue CBOMCTB CEpHOM | KMCIIOTY | €€ COJIH, a TAKXKe OpomMubl U
Y 230THOM KHCJIOT. 1500310201 58

13 | 5. AMMuak: criocoObl momydeHus, | XapakTepu30BaTh aNIOTPOIHIO KHCIOPO-
rcclieoBaHne (PU3MIECKHUX U na, cepel ¥ Gocdopa Kak O1Hy U3 IPUIHH
XMMHUYECKUX CBOUCTB. MHOT000pa3usi BELIECTB.

14 6 O6J'IaCTI/I HpI/IMeHeHI/IH aMMHUaKa. COHOCT&BH}ITB CBOfICTBa pa36aBH€HHOﬁ nu

15 | 7. Conu aMMOHHUS. KOHILICHTPHUPOBAHHOW CEPHOU U a30THOM

16 | 8.AzorHble 1 hocdopHbie KHUCJIOT. Pacrno3HaBaTh ONBITHBIM Iy TEM
YI0OPEHHSL. aMMHaK, pacTBOPBI KUCIIOT, HUTPATHI,

17 | 9. Annorponus yrepona: anmas u | POChaThI, HOH aMMOHHS, CyTbOUIBI,
rpadur. CyIb(GUTHL, CyIb(aTHL.

18 | 10.Kpemuuii n ero coeHeHus. ConocTaBisTh CBOICTBA OKCUIOB YIJIEPO-

19 | 11.Cunnkarnas npompluutentocts: | A2 1 KPEMHIS, O0BACHATH NPUMHHY HX
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IMpOU3BOACTBO CTCKJIA, KEPpAMUKH,
OCMCHTA.

pas3ian4dus. I[OKaSBIBaTB KHCJIOTHBIN
XapaKTCP BBICHINX OKCHUIOO0B YIJICPOda U

20- | 12-13. Munu-uccienoBadus II0 KpeMHUs. Pacnio3HaBaTh ONBITHBIM ITyTEM

21 | reme «Hemertamabn» YTIEKUCIIBIN a3, KapOOHAThI, CUITUKATHI.
CobmoaTh TEXHUKY 0€3011aCHOCTH.
Oka3bIBaTh NEPBYIO MOMOIIb ITPU OTPAB-
JICHUSX, 0)KOTaX U TpPaBMax, CBA3AHHBIX C
peakTUBaMHu U 00OpPYIOBAaHHUEM.
Hcnonb3oBaTh NpuoOpEeTEHHBIE 3HAHUS U
YMEHHUSI B TPAKTUUECKOMN AEATETLHOCTU U
MOBCEIHEBHOM XKM3HH C 11€JIbI0 Oe301ac-
HOTr0 OOpallleHus ¢ BelllecTBaMu U MaTe-
puasaMy U SKOJIOTUYECKH TPAMOTHOTO
NOBEJICHUSI B OKPY>KaIOLIEH Cpefe.

Tema 3. MeTa/iibl U X coequHeHHs1 (9 yacoB)

22 | 1. UccnenoBanue Gpu3nIecKux XapaKTepu30BaTh METAJIbl HA OCHOBE UX
CBONMCTB METAJJIOB. MIOJIOYKEHHUSI B IEPUOIMYECKON CUCTEME U

23 | 2.lllenouHble u 0COOEHHOCTEH CTPOEHUSI UX aTOMOB.
HIEJI0YHO3EMENbHBIE METAJIIbI — HccnenoBars CBOMCTBA BEUIECTB.
0COOEHHOCTH (PU3UYECKUX OOBICHATH 3aBUCUMOCTh (PU3NYECKUX
CBOWMCTB, BBICOKAasl XUMHUYECKas CBOWMCTB METAJUIOB OT BUIa XUMUYECKON
aKTUBHOCTL. B3auMoencTBue ¢ CBSI3U MEXy uX aromaMu. Habmronats
BOJIOH ¢ 00pa30BaHUEM INEI0YCH. | IEMOHCTPUPYEMBIE U CAMOCTOSTEIIBHO
O06nacTu NpuUMEHEHHUS. POBOJIUMBIE OIIBITHI.

24 | 3.AmomuHui. /JokazaTenbcTBO Jloka3biBaTh aM(POTEPHBINA XapaKTeP OK-
aM(oTepHOCTH OKCHIA U CHJIOB U TUAPOKCUIOB ATFOMUHUS U Ke-
ruApokcua antoMuaus. [lpuunna | je3a.

MaJjIoil aKTUBHOCTH aJTFOMUHUS. Pacno3naBaTh OMBITHBIM ITyTEM

25 | 4. Crioco6bl MOTyYeHHs AMIOMUHAs | THAPOKCHA-HOHBI, HoHbI Fe?' n Fe''.

1 00J1aCTH IPUMEHEHHS B Cob6moaars Th, npaBuiibHO oOpamaThes ¢
IPOMBIIIIEHHOCTH. XUMHUYECKOUN MOCyA0i U 1a60paTOpHBIM

26 | 5.Kene30 u ero cruiasbl (CTalb, obopynosanueMm. IIporaosuposars
4yTyH). CBOMCTBA HEM3YUYEHHBIX JIEMEHTOB U UX

27 | 6.Menp u eé crnassl (OpoH3a, COE€IMHEHUI HA OCHOBE 3HAHUH O
JIATYHb, MCHBXI/IOP). MNEPpUOJUICCKOM 3aKOHC. Hcnons30BaTh

28 | 7.Koppo3us MeTasios. npUOOPETEHHBIC 3HAHKS | YMCHHUSI B
HWccnetoBaHue BINSHUS Ha MPaKTUYECKOMN AEATEILHOCTH U
CKOPOCTb KOPPO3HH Kele3a MOBCEIHEBHOM XM3HH C 11€JIbI0 Oe30rmac-
Pa3IHYHBIX (hAKTOPOB CPEJIbL. HOTO 0OpallleHHs C BellleCTBaMU U MaTe-

29 | 8.3aumra MeTamIoB or KOppo3un. | PHATAMHU M SKOJIOTUYECKH IPAMOTHOTO

30 | 9.3amura MEHE - IPOEKTOB 11O NOBEJICHUS B OKpY>Katouen cpene. Jlenarsb

Teme «MeTanbl U ux COCIUHCHU

BBIBOJIbI U3 PE3YJIbTATOB HpOBGI[éHHI)IX
XUMHYECKHUX OIBITOB. Y4acCTBOBATh B

COBMECTHOM OOCYIKJICHUU PE3YJIHTATOB.

15




Hcnonk30BaTh pa3inyHbie UCTOYHUKH
noucka nHpopmammu. Microns30BaTh
cpenctBa UKT mns obopmienus paboThl.

PaGoTra Haa MTOrOBBIM HCCJIEI0BATEIbCKUM MPOEeKTOM (44aca)

31-
33

1-3. OpopmiueHue pe3yabTaToB
UCCJIeI0BATEILCKON JESTENHHOCTH
B BHjie pedpepara, T0KI1aaa,
MYJIbTUMEINUHON IPE3EHTALINH.
[TpaBuiia opopmMieHUs TEKCTOBBIX
JIOKYMEHTOB: CTPYKTypa pedepara,
BCTaBKa HyMepalluy CTPaHMII,
CO3/IaHUE OTJIABJICHUS B TEKCTOBOM
JOKYMEHTE, CITHCKa
UCIIOJIb30BaHHBIX UCTOYHHUKOB.
Co3nanue MyJIbTUMEIUUHOM
Ipe3eHTaIlMH, BKIIIOYAOIIEH TEKCT,
U300pakeHus, rpaQuKu,
aHUMAIIHIO, 3BYKOBOE
CONPOBOK/ICHHE.

3HaTh TpeOOBaHUSA K OPOPMIICHHIO
PE3yIbTaTOB MPOEKTHON PabOTHI.
Ucnons3oBats cpeacrBa UKT B 06paboTke
U IIPEACTaBICHUH PE3YJIbTaTOB
MCCIIEIOBaHUs. Y 4YaCTBOBAThH B
00CYKJIEHUH MPOEKTOB TOBAPUIIICH.
JlaBaTh OLIEHKY IIpOJIeSIaHHON padoTe.
[lenenarnpaBieHHO U OCO3HAHHO Pa3BUBATH
CBOM KOMMYHUKATHUBHBIE CITOCOOHOCTH,
OCBaMBaTh HOBBIE SI3bIKOBBIE CPEACTBA.
Oco3HaBaTh CBOKO OTBETCTBEHHOCTH 3a
JOCTOBEPHOCTh MOJIYYEHHBIX 3HAHU, 3a
KAueCTBO BBIMIOJIHEHHOTO ITPOEKTa
3amuiaTh CBOK MPOEKTHO-
UCCJIEIOBATEILCKYIO padoTy, aHAIU3UPYS

34

[IpomexyTouHast aTTecTalus.
3amuTa UCCiIEN0BATENHCKOTO
MIPOEKT.

eJIM U 337a4d pabOThI, TOCTUTHYTHIE
pe3yJIbTaThl, OTBEYATh HA BOIIPOCHI
YUUTENS ¥ TOBAPUIIEH.
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