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IosicHUTENLHAA 3aNNCKA

Pabouas nporpamma Kypca BHEYPOUYHOU NESATEIIbHOCTH «IIpoekTHo-
HCCIIEIOBATENbCKAs JACSITENFHOCTh 0 XUMUW» I OCHOBHOTO OOIIEro 0Opa3oBaHUs
pa3zpabotana B cooTBeTcTBHM ¢ DenepabHbIM IOCYyIapCTBEHHBIM 00pa30oBaTEIbHbIM
CTaHAapTOM OCHOBHOTO OOIIero 00pa3oBaHusi HA OCHOBE TPEOOBaHUI K pe3yibTaTam
OCBOCHHMSI OCHOBHOW 00pa30BaTEIbHOM MpPOrpaMMbl OCHOBHOTO 00IIero o0pa3oBaHus
U oOecreunBaeT JOCTHKEHUE IUTAHUPYEMBIX pPE3yJlbTaTOB OCBOCHHUS OCHOBHOM
o0pa3oBaTenbHON MPOrpaMMbl OCHOBHOT'O 00I1Iero 00pa3oBaHUsl.
Pabouast mporpaMmmMa Kypca BHEYpOUHOM JIEATETLHOCTH pa3padoTaHa ¢ yUETOM:
- IlpumepHOii OCHOBHOWM 00pa3oBaTeNbHONM MPOTPAMMbl OCHOBHOI'O  OOIIETO
obpazoBanus  (ogoOpeHa  pemieHueM  (eaepalbHOTO  Y4eOHO-METOIUYECKOTO
oObeuHEHUS 110 001eMy obpazoBaHuto, TpoTokos oT 08.04.2015 roma Ne 1/15);
- Ilporpammbl 1o yueOHOMy mnpeaMery «Xumus» - JIOKalbHBIX akKTOB
00111e00pa30BaTeNbHON OpraHU3aluu.
CormnacHo yuyeOHOMY IUIaHy IIKOJbl Ha M3YYEHUE Kypca BHEYPOUHOW AESATEIBHOCTH
«IIpoekTHas IEATEeIbHOCTh IO XMMHUW» Ha CTYNEHH OCHOBHOTO OOIIEro oopa3oBaHUs
otBoputcs 34 wacos. B 9 kitacce - 34 gaca.

Cpok peanusaiyy NporpaMMbl Kypca BHEYPOUHO 1eATenbHOCTH 1 roa.
OnHol U3 BaKHEMIIMX 3a/lady OCHOBHOI'O OOLIEro 0Opa30BaHuUs SBISETCS MOArOTOBKA
oOyyaromuxcsi K OCO3HaHHOMY U OTBETCTBEHHOMY BBIOOPY JKM3HEHHOTO H
npodeccuonanpHoro mytd. OOydarommuecss AOKHBI HAyYUTbCS CaMOCTOSITENIBHO
CTaBUTD LIEJIU U OMNPEIEIATh MyTH UX JOCTHXKEHUSI, UCIIOJIb30BaTh MPUOOPETEHHBIN B
IIKOJIE ONBIT JESITEJIBbHOCTH B pEANbHOW JKHM3HU. Peanuzamus JOaHHOW 3ajadu
BO3MOYKHA TaK € 4epe3 pealn3alnio KypcoB BHEYPOUHOU I€ATEIbHOCTH.
BHeypouHass JeATeNbHOCTh  SIBJISIETCS COCTaBHOM 4YacThl0  00pa3oBaTENIbHOTO
npoiiecca. BHeypouHas AesTeNbHOCTD - NI€ATEeIbHOCTh, OpraHu3yeMas BO BHEYPOUHOE
BpeMsi JUIsl YJIOBJIETBOPEHUS MOTPEOHOCTEN 00YUaIOLIMXCS B COAEPKATEIBLHOM J1I0CYTE,
MX YYaCTUHU B CAMOYIIPABIEHUHU U OOLIECTBEHHO MOJIE3HON e TENbHOCTH.

AKTYyaJbHOCTBIIPOIPAMMBIBHEYPOUHOM JESATEIBHOCTH 3aKJIIOYAETCA B CO3JaHHUH
YCIOBHM ISl KYJIbTYpPHOTO,COIIMANIBHOIO, MPO(ECCHOHATBHOIO CaMOONPEIETIEHUs U
TBOPYECKOM camopeanu3alny JUYHOCTH 00ydaromerocs, GopMUpOBaHUs XUMUUECKON
IPaMOTHOCTH ¥ 0O€30MAaCHOTO  HCIOJb30BaHUs BEIIECTB B  ITOBCEJHEBHOMN
xu3Hn.PI'OC TpebyeT HCIONB30BaHUA B 00pa30BaTEIBLHOM MPOIECCE TEXHOJIOTUM
NEATEIbHOCTHOIO THIMA, METOJAbl IPOEKTHO-MCCIEAOBATENBCKON  JEATEIBHOCTH
SBJISIFOTCS.  TaKOBBIMH. AKTYyaJbHOCTh TMPOTPAMMBI  Takke OOYCJIOBJIICHA €e
METOJIOJIOTUYECKOM 3HAUMMOCThIO. B CBsI3u ¢ BO3pacTHBIMH OCOOCHHOCTSIMHU
oOydJaronuxcsi W HEOONBIIOW TOATOTOBKOW IO XWUMHUH, JETeH  3aHUMaeT He
NOJATOTOBKA ONbITAa, €r0 3HAYEHUE U POJIb B MO3HAHUU XUMHUYECKHUX IPOLIECCOB,
CKOJIbKO KJIMIOBBIE pE3yJbTaThl B BHUJE B3pPbIBA, BCIBIIIKH, BBIMAICHUS OCAIKa,
M3MEHEHHS LIBeTa BELIECTBA WM €ro pactsopa. [Iporpamma siBiasieTcss MexaHM3MOM
UHTErpaluy, OOECleUeHUs TMOJHOTHI M ILEJIbHOCTU COAEpPKAaHUS MPOTrpaMMBbl IO
XUMUH, paciupsis u oboramas ero. [lo pesynbraTam o0yueHus oOydaromuecs
HAYMHAIOT MOHMMAaTh BHYTPEHHUE IMPOILECChl, MPOXOIAIIME Ha Pa3HbIX  CTaAUsIX
XUMHYECKOTO 3KCIIEPUMEHTa, 3aUHTEPECYIOTCSI XUMHEW KaKk HayKoW. 3HaHus U
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YMEHUS, TOJyYeHHbIE TMpuU OOyYeHHH TIPOCKTHOM ¥  HCCIEAOBATEIBCKOM
NEATENbHOCTH, CTaHyT OCHOBOW JJIi OpPraHu3alMyd HAayYHO-HCCIEN0BATEIbCKOU
NEATENbHOCTH B BYy3aX, KOJUIEIXKAaX, TEXHUKyMax. IIporpamMmma mo3BOJISIET
peain30BaTh AaKTyaJdbHBIE B HACTOSIIEEC BPEMsI KOMIIETEHTHOCTHBIM, JIMYHOCTHO -
OPUEHTHPOBAHHBIN, JIEITEIbHOCTHBIN MOAXOIBI.

[IpakTHueckass 3HAYMMOCTH MPOrpaMMbl 3aKJIOYAETCI B TOM, YTO IIpHU
COCTaBJICHUH MPOrpaMMBbI ObLI 0TOOpaH MaTepHuajl, KOTOPbIA MOMOXKET 00yJaroIIMCs
npu noarotoBke k I'MA wu 3ammTe WHIAMBUIYaJbHOTO IIpoeKTa B 9 Kiacce.
OnpeneneHsl 3aiaHusg  JAOCTYIHBIE 10 COJECPKAHUIO U METOJMKE BBITIOJHEHUS, HO
dbopMupyroIMe OINBIT MPOCKTHOMN, UCCIEI0BATEICKON U TBOPUYECKOM JIESITEIHHOCTH
oOyuaromtuxcs. IIporpaMmma yzenser BHUMaHHE SKCIIEPUMEHTaIbHOM pabote (pabdora
C BEIIECTBAaMM, CO3HATEIbHOE MPOBEJACHUE XUMHYECKUX IIPOILIECCOB, OCHOBBI
XUMUYECKOH Oe3omacHocTH). DOpMHUPYET HABBIKM MPOSKTHUPOBAHUS, UCCIICIOBAHUS
Y HCTIOJIb30BaHUS MPUOOPETEHHOTO ONBITA ACATEILHOCTH B PEaIbHON KU3HMU.

Mesu MPOEKTHO — MCCJIEA0BATEIBCKOMN IeATEJIbHOCTH 00YYAKIIMXCH M0 XUMHUHU

G opmuposarue YHUBEPCANbHBIX YHEOHbIX 0eUCmBULL 00YUAOWUXCS Yepe3.

- OCBOCHHUE COIMAIBHBIX POJiei, HEOOXOAUMBIX JJIsI IPOEKTHO-UCCIIEIOBATEILCKON U

TBOPUYECKOU JIESITETbHOCTH;

- aKTyaJbHBIC JUIsl JAHHOTO BHUJA JEATEIBHOCTH (PAKTOPHI JIMYHOCTHOTO Pa3BUTHSL:

YMEHHUE YUYHUTBbCA, TOTOBHOCTb K CaMOCTOSITEIBHBIM IIOCTYIIKAM M JIEUCTBUSM,

L[EJICYCTPEMIIEHHOCTh, CAMOCO3HAaHHUE U TOTOBHOCTH PEO0I0JIEBATh TPYAHOCTH;

- OCBOCHME HAy4YHOM KapTHUHBI MUpA, IOHUMAHUE POJM U 3HAYEHUS] HAYKU B JKU3HU

oOlecTBa,  3HAYMMOCTA  MPOEKTHO-UCCIIENOBATEILCKOW U MHHOBAIMOHHOMU

NEATEIBbHOCTH,

- OBJIJICHUE METOJIaMU TIO3HAHUS, PA3BUTHUE MPOAYKTUBHOTO BOOOPAKEHHS,

- pa3BUTHE KOMIIETEHTHOCTEN OOIIEHUS.

06lIadeHue  0OVUAIOUWUMUCANPOOYKMHO-OPUECHMUPOBAHHOL  0esIMeNbHOCHbI0  NpU

NOMOWU NOCTIE008AMENbHO20 OCBOCHUSL:

- OCHOBHBIX ATaloOB, XapaKTEPHBIX JIJIsi UCCIEIOBAHUS U TTPOCKTHON pabOThI, METO/I0B

ONPEAECTICHNS] KOHKPETHOTO MOJIb30BATEIISI MPOAYKTA IMPOEKTA W UCCIEIOBAHUS.
3agaum:

Obpazosamenvhvle:

- (hopMupoBaHrEe YMEHMI U 3HAHUH TIPU PEIICHUH 3aja4 110 XUMHH;

- (opMUpOBaHUE MTPAKTUYECKUX YMEHUHN TP PEIICHUU dKCIIEPUMEHTAIBHBIX 33/1a4 Ha
pacrno3HaBaHUE BEILIECTB;

- NOBTOPEHHUE, 3aKPEIJICHNE OCHOBHBIX IMOHSITUN, 3aKOHOB, TCOPUU.

- 00yueHue 1eNenoIaranuio, IIaHUPOBAHUIO U KOHTPOJTIO.

Bocnumamenvnuvie:
- CO3JIJaHHU€ TEeJAroruyecKuX CUTYyalluid YCIEIIHOCTH ISl TOBBIIIEHUS COOCTBEHHOM
CaMOOIIEHKM M cTaTyca oOydYalolluxcs B TJja3aX CBEPCTHUKOB, II€IaroroB M
pOIUTENEN;
- coJielicTBUE B MPOGOPUEHTALIUU O0yYArOIITUXCSI.

Pa3zsusarowue:



- pa3BUTHE Yy OOCHIAONIMXCS YMEHHE BBIACIATH TJIABHOEC B M3YYCHHOM MaTepHaie,
CpaBHMBaTh, 0000IIaTh W3Y4YEHHbIE (PAKTHI, JIOTUYECKU H3J1araTh CBOU MBICIH MPH
PEIICHUH SKCIIEPUMEHTAIBHBIX W MPOCKTHBIX 3a/1a9;

- pa3BUBATh CAMOCTOSTEIILHOCTh, YMEHHE MPEOA0JIEBATh TPYIHOCTH B YUECHUU;

- pa3BHBATh MPAKTHYCCKUE YMEHUS YYAIIUXCS TIPU BBIIOJHCHHH MPAKTUYECKUX
AKCIICPUMCHTAJILHBIX 3a/1a4.

@opMbl KOHTPOJIA: PCIICHHWE IPOCKTHBIX 3aJad, 3alldTa IPOCKTOB,
IIpPE/ICTaBIICHUE YIEOHOTO UCCIICA0OBAHMS, BBITOTHCHUE IPAKTHICCKON paOOTHI.

[To wroram 3aBepiieHHsS KaXJAOro Toja O0OydeHHs Kypca BHEYPOUYHOM
NCATEIPHOCTH, B CpPOKH, ONpeAciICHHBIE YYeOHBIM INIAaHOM O00pa30BaTCIbHON
OpraHu3alMeH, MPEeAYCMOTPEHA MPOMEKYTOUHAS aTTECTaIlus OOyYaroIIMXCS B BHJIC
3aIUTHI UCCIIEIOBATEIBCKOTO MTPOCKTA.

Ilnanupyembie pe3yabTaThbl OCBOEHHS KYPCa BHEYPOUYHOM JesITeIbHOCTH

JInuHOCTHBIE pPe3yJIbTaThI

Y ydenuka O0yayr c(popMHpPOBAHBI:

e y4eOHO-TTO3HABATEIBHBI HHTEPEC K HOBOMY YUeOHOMY MaTepHaly u Crocodam
pelieHruss HOBOM 3a1a4u;

e OpHCHTAIlMA Ha MOHMMaHWE NMPUYUH ycCIieXxa BO BHEYYEOHOH ACATEIbHOCTH, B
TOM YHCJIE Ha CaMOAaHaJlu3 M CaMOKOHTPOJb pe3ysbTaTa, Ha aHAJIN3 COOTBETCTBHUS
pe3yJbTaToOB TPEOOBAHMAM KOHKPETHOM 3a/1auu;

® CIOCOOHOCTh K CaMOOIICHKE Ha OCHOBE KPHUTEPHEB YCIICITHOCTH BHEYYCOHOU
JIEITEIIbHOCTH;

Yuenuk nonyuum eozmosrcnocmeo onsa gpopmuposanusn:

® gHYmMpeHHell NO3UYUU WKOIbHUKA HA YPOBHE NOJONCUMENbHOS0 OMHOUEHUS K
wiKoje, NOHUMAHUSL HeOOX0OUMOCMU YUeHUsl, bIPANCEHHO020 8 NPeodIA0aHUU YHeOHO-
NO3HABAMENILHBIX MOMUBOS U NPEONOYMEHUU COYUATbHO20 CNOCOOA OYEHKU 3HAHULL,

®  (0eKBAMHO20 NOHUMAHUS NPUYUH YCHEUHOCU/HeYCNeuHOCMUBHeyYeOHOl
oessmenbHoOCmu;

® UCNBIMBIBAMb YYECNBO 20POOCMU 30 OMEHUECMBEHHYIO HAYKY.

PeryasiTuBHbIE pe3yJibTaThI

Y4YeHuK Hay4HuTCH:

® [UIAHUPOBATH CBOU JCWCTBUS B COOTBETCTBUM C IIOCTABJIICHHOW 3aJlayed U
YCIIOBHSIMH €€ peali3alliu;

® CaMOCTOATENTHLHO OOHAPYXKMBaTh H (QOPMYIHUPOBATH Yy4eOHYIO TPoOOJIEMYy,
OTIpeNeNATh 1eNb YICOHOU ACATEIHPHOCTH, BEIOMPATh TEMY IIPOSKTa, HCCIICIOBAHUS.

® YVYUTHIBATh YCTAHOBJICHHBIC TIpaBWja B IUIAHUPOBAHWHW W KOHTPOJIE CIOC00a
pelieHus;

® OCYIICCTBIISTH UTOTOBBIN M MOIIATOBBIN KOHTPOJIL pe3yjbTaTa padoThI;

® OIICHUBATh TPABWILHOCTh BBITIOJHCHHUS JEHCTBUS HA YPOBHE aJ€KBATHOM
OIICHKH COOTBETCTBHS PE3yJIbTATOB TPECOOBAHMIM 3a]a4UM WIIH 33/Ia9HOM 001acTH;

® QJICKBaTHO BOCIPHHHUMATH MPEJIOKEHUS U OIICHKY YUUTEIICH, TOBAPHIIICH;

® pa3IMuaTh CIOCOO U Pe3yJbTaT ACHCTBUS;

Yuenuk nonyuum eo3zmosricnocms nayuumaocsa:

® g compyOHUUecmee C yuumenem Cmasums Hosble yueOHbvle 3a0adu;
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®  NPOABNAMb NO3HABAMENLHYIO UHUYUAMUBY 8 Y4eDHOM cOmpPYOHUYecmse;
® CamMoCmoamenvbHo  a0eK8amHo  OYeHU8amv  NPABUIbHOCMb  BbINOJHEHUS
oelicmeust U 6HOCUMb HeoOX0OuMble KOPPEeKMUBbl 8 UCHOJIHEHUe KAK No X00Y e20
peanuzayuu, maxK u 8 KOHye 0eticmeusl.
ITo3HaBaTebHbIE PE3YIbTATHI
Y4YeHUK HAYYUTCH:
® OCYIIECTBIISITh TOMCK HEOOXOIUMOM MH(POPMAITUH IS BHITIOTHCHHUS 3a/IaHUl C
WCIIOJIb30BaHWEM YYEOHOW JHMTEpaTyphbl, JHITUKIONCANA, CIPABOYHHKOB (BKIIFOYAS
AIIEKTPOHHBIE, TU(PPOBHIC) U KOHTPOIUPYEMOM IIpocTpaHCcTBe IHTEpHETA;
® CTPOUTH COOOIICHUS, POEKTHI, UCCIICIOBAHUS B YCTHOM M MIUCHbMEHHOU (opMe;
® TPOBOJUTH CPAaBHEHHUE U KJIACCU(DUKAIIHIO 110 3aJaHHBIM KPUTECPHUSIM;
® YCTaHABJIMBATH MPUYNHHO-CIICJACTBCHHBIC CBSI3M B U3y4aeMOM KPYT€ SBIICHUH;
® CTPOUThH paccyXJIeHus B (OpMe CBSI3U MPOCTBHIX CYXKACHUH 00 OOBEKTE, €ro
CTPOECHUH, CBOMCTBAX.
Yuenuk nonyuum 6o3modrcnocme nayuumaoca:
® OCyuecmsisimeb PACUUPEHHbIN NOUCK UHGOPMAaYUU ¢ UCNOIb30BAHUEM PeCYPCO8
oubruomex u cemu Unmepnem;
® ocywecmenams 6vlO0p Haubonee dPGekmushbix cnocobos peuilenus 3a0ay 8
3a8UCUMOCMU OM KOHKPEMHBIX YCI0BULL
® ocyuecmsnames CUHmMe3 KaK COCMAasieHue yenoeo U3 yacmet, camocmosmenbHo
00Ccmpausas U 60CNOJIHASL HeOOCMawue KOMNOHEHMbl,
KoMmyHnKaTHBHBIE pPe3yJibTaThbl
Y4yeHuK HAYYHTCH:
® QJICKBAaTHO UCIIOJIb30BaTh KOMMYHUKATHBHBIE CpPEICTBA JJISl  PEIICHUS
pasIMYHBIX KOMMYHHUKATHBHBIX 3a7ad4, CTPOUTH MOHOJOTHYECKOE COOOIICHHE,
BIIAJIETh TUAJIOTHYECKON (hOpMOIT KOMMYHUKAIIUH;
® JIOITyCKaTh BO3MOXXHOCTH CYIIIECTBOBAHHUS Y JIFOJICH Pa3IMUHBIX TOUYCK 3PCHUS, B
TOM YHCJIC HE COBMAJAIONIUX C €r0 COOCTBEHHOW, W OPUEHTUPOBATHCS HA ITO3HIIHIO
napTHepa B OOIIEHUU U B3aUMOJICHCTBHH;
e (GopMyIMpOBaTh COOCTBEHHOE MHEHHUE U TTO3UITHUIO;
® JIOrOBapuUBAThCS W TMPUXOJUTH K OOIEMy pEIIEHHI0O B COBMECTHOMU
JESATETBHOCTH, B TOM YHCJIC B CUTyaIlMH CTOJIKHOBEHUS HHTEPECOB;
Yuenuk nonyuum eozmorcnocme nayuumaoca:
® NOHUMAMb OMHOCUMENILHOCHb MHEHULL U NOOX0008 K PeuleHuUIo npod.iemol,
® apeyMeHmupoeams C8010 NO3UYUI0 U KOOPOUHUPOBAMb ee C NOUYUAMU
napmuepos 6 compyoHuyecmee Npu 6blpabomke 00uje2o0 peuileHus 6 CO8MEeCMHOU
oesmenbHOCU;
® ocywecmenamy  G3AUMHbBIL KOHMPOAb U OKA3bl8AMb 8 COMpPYOHUYecmee
HE0OX00UMYIO 83AUMONOMOULDL,
® UCNOIBL308AMb MEXHOI02UU NPOOIEMHO20 OUA02a U NPOOYKIMUBHO20 YMEHUS.
9 kiace
Y4YeHuK HAYyYUTCH:
® DACKpBIBaTh CMBICT TOHSITHI «HOHY», «KAaTHOH», «AHUOH», «AJEKTPOJIUTHI,
CHEDJIEKTPOJIUTHD, «IJICKTPOTUTHICCKAs UCCOITHAIIHS .
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® IIPOBOJUTH PEAKIIUU, TOATBEPIKIAIONINE KAaUeCTBEHHBIA COCTaB BEIIECTB;

® Ha3bIBaTh (PAKTOPHI, BIUSIIONINE HA CKOPOCTh XUMUYIECKON PEaKITUH;

® [IPOBOJIUTH OMbITHI MO TMOJIYYEHUIO, COOUPAHUIO U H3YUYCHHIO XUMHUYECKHX
CBOMCTB ra3000pa3HbIX BEIIECTB: YIJIEKUCIIOrO ra3a, aMMHaKa,;

® pacro3HaBaTh OMBITHBIM MTyTEM ra3000pa3HbIe BEIIECTBA,;

® XapaKTEPHU30BATh B3aMMOCBSI3bh MEKy COCTABOM, CTPOCHUEM M CBOWCTBAMH,

® OIICHMBATh BIIUSHHE XUMHUYECKOTO 3arpsi3HEHUS OKpYKarolled cpeabl Ha
OpraHu3M YeJIOBEKa;

® I'PaMOTHO OOpaIIaThCs C BEIIECTBAMU B TIOBCEAHEBHOM KU3HU

Yuenuk nonyuum eozmosrrcnocms nayuumacsa:

® 8bI0GUCAMb U NPOBEPSIMb IKCNEPUMEHMATLHO 2UNOME3bl O pe3yIbmamax
8030eticmeus pa3uyHblX PaKmopos Ha U3MeHeHUue CKOPOCMU XUMUYECKOU peaKyuu,

® UCnonb306aMb NPUOOPEmeHHble 3HAHUA Ol IKOJIOSUYECKU 2PAMOMHO20
nogeoeHuUst 8 OKpyicaiowell cpeoe;

® 00beKMUBHO OYEeHUBAmMb UHGOPMAYUd O 6Bewecmeax U XUMUYECKUX
npoyeccax,

® Kpumuuecku OMHOCUMbCA K ncegooHayYHOU ungopmayuu,
He00OpOCoBeCcmMHOI peKaame 8 CPeoCmeax MaccoB8oll uHpopmayuu,

® 0CO3HaBaAmMb 3HAUeHUe MeopPemuUyecKUx 3HaHull No Xumuu OJisi NPAKMUYecKou
0esimelbHOCU 4el08eKd,

® cozdagamv Mooenu U cxemvl OJisl peuleHusi Y4eOHbIX U NO3HABAMENbHBIX
3a0ay;, NOHUMAMb HEOOXOOUMOCMb COONOOEHUs NPEeONnUCaHull, npeoiazaemvlx 6
UHCMPYKYUAX NO UCHOIb308AHUIO JIEKAPCME, CPEOCmE ObIMOBOU XUMUU U OP.

IlnanupyeMbIMHU pe3yibTaTaAMU MPOEKTHO-UCCIEI0BATEIbCKO AeATeJTbHOCTH
00yYaromuxcs

BbInyCKHMK HAYYHMTCH:
*BBITIOJIHATh yU4eOHOE MCCEA0BAaHUE M y4EeOHBIM MPOEKT, MCIIOIB3YsS 000pYyI0BaHHUE,
MOJIENIA, METOJIbI ¥ PUEMBI, aICKBATHBIE MTOCTABIIEHHOMN MTPOOJIEME;
* pacrio3HaBaTh M CTaBUTb BOIPOCHI, OTBETHI Ha KOTOPHIE MOTYT OBITh IOJIYYECHBI
nyTéM HcclieoBaHusl, (GOPMYIUPOBATH BHITEKAIONIUE U3 UCCIEAOBAHUS BBIBOIBI;
* UCTIOJB30BATh TAaKHE€ MATEMATHYECKHE METOJbl W TPUEMBI, KaK aOCTpakius u
ujean3anus, 10Ka3aTeabCTBO, MOKA3aTeIbCTBO OT MPOTHUBHOTO, J0KAa3aTEIbCTBO IO
aHAJIOTHUH, ONPOBEPXKEHUE, KOHTPIPHUMEpP, WHAYKTHBHBIE W  JICTyKTUBHBIC
paccyXJIeHUs, TOCTPOSHNE U UCTIOJIHCHUE aJTOPUTMA;
* HCTIOJIb30BaTh TaKWE CCTCCTBCHHOHAYYHBIE METOIbI M TNMPUEMBI, KaK HAOJIOJIEeHNE,
IIOCTAaHOBKA TIPOOJIEMBI, BBIABHKCHUE «XOPOIICH THUITOTE3b», OKCIICPUMEHT,
TeOpeTHYECKoe 000CHOBAHNE, YCTAHOBJICHUE TPAHHUIl TPUMEHUMOCTH MOJICITH/TEOPUH;
* SICHO, JIOTHYHO W TOYHO H3JIaraTh CBOIO TOUYKY 3pPEHHS, HCIOJIb30BaTh S3BIKOBHIC
CpeICcTBa, aieKBaTHBIE 00CYXKIaeMOil pooIieMe;
* OTIMYaTh (DAKTBI OT CYXKJICHHM, MHEHHM W OIICHOK, KPUTUYECKH OTHOCUTHCS K
CYXKJIEHUSIM, MHCHHSIM, OIIEHKaM, PEKOHCTPYUPOBATh UX OCHOBAHUS;
* MPE3EHTOBATh COOCTBEHHBIE MPOEKTHO-UCCIIEA0BATEIHCKUE TPOTYKTHI.
Boinycknuk nonyuum 603mM0iCHOCHb HAYUUMbCA:



* CaMOCMOSAMenbHO 3a0YMbI8AMb, NIAHUPOBANb U 8bINOIHAMb Y4ebHoe ucciedosanue,
VUeOHbIl U COYUATIbHBIU NPOEKM,
* UCNONL308AMb MaKue Mamemamuyeckue memoovl U NpUémvl, Kak nepeoop
JIO2UYECKUX B03MOACHOCMEU, MAMEMAMUYECKOe MOOETUPOBAHUE,
* UCNOIL306AMb  MAKUE  eCMEeCMmBEHHOHAYUHble  Memoobl U NPUEMbl,  KaK
abcmpazuposanue 0om NPUBXo0aUUX GaxKmopos, Npo8epka HA COBMECMUMOCHb C
Opy2umMuU U3BeCMHbIMU PaKmamu,
* YyenleHanpasieHHo U OCO3HAHHO pPA36UBAMb CE80U KOMMYHUKAMUBHbIE CNOCOOHOCMU,
0ceausamuv HOBbvle A3bIKOBblE CPeOCmEd,
* 0CO3HABAMb CBOI0 OMBEMCMBEHHOCMb 3d 00CMOBEPHOCHb NOJYYEHHbIX 3HAHUU, 3d
Kauecmeo 8bINOJIHEHHO20 NPOeKma U UCCi1e008aHUAL.
9 kJacc

Tema 1. Xumnuyeckue peakuuu.CKOpoCTh XMMHUYECKOM peakuuu. MccnenoBanue
BIIMSIHUSL PA3JIMUHBIX (PaKTOPOB HA CKOPOCTh XMMHUYECKHX peakiuii. KatanuzaTopsl u
MHTUOUTOPBL DJNEKTPOJIUTHUECKAS JUCCOIUALIUS. DJIEKTPOJUTHI U HEIJEKTPOIUTHI.
UccnenoBanue 3J1eKTPONPOBOTHOCTH BEIIECTB. 3aBUCUMOCTh CTENIEHU JIUCCOIUALINU
OT  pa3nuyHbBIX  (QaKTOpoB  (KOHIICHTpAIMKM  DJEKTPOJIUTA,  TEMIIEPATYPHI).
KauecTBeHHBIEC peakiuy Ha BaXKHEHIITNE KATUOHBI U AaHUOHBI.
Tema 2. Hemera/uibl M HX COeJUHEHHUAA. SIBICHUE aNIOTPONUU. AJUIOTPOIHBIC
Moau(UKalUuu cephl, Kuciaopoaa, (ocdopa, yriepoga u KpeMHusa. [anoreHsi.
buonorunueckas pojap CoOeAMHEHN rajJoreHoB. TOKCMYHOCTh TasioreHoB. MccnenoBanne
CBOMCTB CEpHOM M a30THOM KHUCJIOT. AMMHAaK: CHOCOOBI MOJY4YEHHUS, HCCIICIOBAHUE
bu3MUecKuX W XUMHUYECKHX CBOMCTB. OOnactu mnpuMeHeHus ammuaka. Coinu
amMmMoHusl. A3zoTHbie U (QocdopHbie ynoOpeHus.KpemHMii U €ro coeguHEHUSI.
CunnkaTHasi HPOMBIIIIIEHHOCTh: MPOU3BOJICTBO CTEKJIA, KEPAMUKH, LIEMEHTA.
Tema 3. Merasmnbl M HX coeguHeHusl. liccrnenoBaHne CBOWCTB METALIOB.
[IlenouHble U MIETOYHO3EMETbHBIE METAUIbl — OCOOCHHOCTU (PU3UYECKUX CBOMUCTB,
BBICOKAs XMMMUYECKas aKTUBHOCTb. B3aummMmojelcTBue C BOJOH ¢ 00pa3oBaHHEM
mienoyeil. AmtoMuHuid. JlokazaTenbcTBO amM(pOTEPHOCTH COEAMHEHUN aTIOMHHMUSL.
[IpuurHa Manoil akTUBHOCTH antoMuHUs. CrocoObl MOTyYeHUs alIOMUHUA U 00J1acTu
MIPUMEHEHUS B TPOMBIIIJIEHHOCTU. JKene30 u ero cruiaBbl (CTaib, 4yryH). Meap u eé
cruiaBel (OpoH3a, JatyHb, Menbxuop). Kopposus metamnos. VccinenoBanvue BIusHUS
Ha CKOPOCTb KOPPO3HH KeJie3a Pa3IUIHbIX (PaKTOPOB CPE/IBI.

Tembl nccie10BATEIBLCKAX NPOEKTOB:
ATOM U €ro CTpoeHHUE.
HcTopust XumMr4ecKoro si3bIka.
Kuznb u gearensHocTh [[.M.Menneneena.
[TacnopT XMMHUYECKOTO AJIEMEHTA.
YucTsle BemecTBa U cMecu. CriocoObl pa3AesieHusi CMeCei.
BeriectBa B MoeM 1oMe.
HccnegoBanue 37€KTPONPOBOJHOCTH BEIIECTB.
Kpucrannoruaparsl. BeipaluBanue KpUcTaajIoB B JOMAITHUX YCIOBHSX.
. KauecTBeHHBIC peakIii Ha UOHBI.
10 @aKTOpBI, BAUSAIOMIME HA CKOPOCTh XUMUYECKON PEAKIIUH.
11.Kectkoctb Boabl. CIOCOOBI yCTpaHEHUS KECTKOCTU BOJIBI.
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12.Koppo3sust metaiuioB. DakTophl, BIASIONIUE HA KOPPO3HIO.
13.CniaBbl METaIIOB.

14.CunukaTHasi IPOMBIIIEHHOCTb.

15.030HOBBIH HIUT IJIAHETHI.

16.CocraB Taba4yHOTO JBIMA.

17.UccnenoBanue kauecTBa HEKOTOPHIX MPOTYKTOB MUTAHUS.
18.bbiTOBast XMMUS U €€ BIMSHUE HA OPTaHU3M YeJIOBEKa.
19.Bnaxnsie caipeTkr — Ipyr UiIu Bpar?

20.XuMus 1 BOEHHOE J€E0.

OObekTamMu  OIICHKM  JOCTIDKeHHH — oOyuaromuxcs — sBisitotes:  «lloptdens
JTOCTUKEHUID», MPE3EHTALMs IPOAYKTa WM HCCIENOBaHUs, a TakKe HaOJII0JeHUE 3a
pabotoii oOyuaromuxcs. CyObeKTbl OLIEHKM B IEPBBIX JBYX CIIy4asX MOTYT OBITh
Pa3HBIMU: PYKOBOJUTENb ITPOEKTA, IE€JArord; MPU OLIEHKE IPE3CHTALMH — TAKXKE
oOyuaromuecss U poaurenu. HaGmioneHune u ouneHky paboT, mnopTdenb MpOoeKTHO-
UCCJIEIOBATEIBCKON  JIEATEIBHOCTH IPOBOJUT TOJBKO PYKOBOJAUTENbL IPOEKTA IIO
KpUTEPUSIM, H3JIOKEHHBIM B  IloIOKEHMHM O  NPOEKTHO-UCCIEN0BATEIBCKON
JEeATETBHOCTH 00YYaIOIUXCSl.

JlocTukeHre pe3yJabTaTOB OCBOEHHUSI MPOTrpaMMbl Kypca BHEYPOUHOHM AESATENbHOCTU
MO/JIEXKUT OLIEHKE IP(YEKTUBHOCTH IO KPUTEPHSIM:

- KOJMYECTBO MPHU30BBIX MECT B MPEIMETHBIX OJMMIIAAJAX, HAYYHO-TPAKTUYECKHX
KOH(epeHIUsX, (ecTUBAIAX, MPOEKTaX, KOHKypcaxX pa3jnyHOr0 YpOBHS;

- HalIuuue pa3pabOTaHHBIX U OIMYOJIMKOBaHHBIX MPOEKTOB (MCClIEIOBaHUMN) B
MEPUOINYECKHUX NEAArOrHueCKuX U3IaHMsIX U HA HHTEPHET-calTax.




TemaTH4eckoe MJIaHUpPOBaHue. 9 KiIace

Tema 1. Xumnueckue peaknuu (84acon)

1 1.Cxopoctb xumMudeckoil peakuuu. | HMccnenoBaTh ycaoBus, BAUSIOIIME HA
Uccnenosanue BausHUs CKOPOCTb XMMUYECKOUN pEeaKInH.
pasnTuYHBIX (AKTOPOB HA CKOPOCTh | [IpoBOIUTE TpynTIOBBIC HAOTIOACHUS BO
XUMUYECKUX PEAKIIHM. BpeMsI MPOBEICHUS Ta0OPATOPHBIX OIbI-

2 2.Karanu3aTopbl U HHTUOUTOPBI. TOB. Y4acTBOBaTh B 00CYKICHUU

3 3.DIeKTpOIUTHYECKAS pE3yIbTaTOB OMBITOB.

JUCCOLMAIIUS. DIEKTPOJIUTHI U JlaBaTh onpeeNeHns MOHITUH «3IJIEKTPO-
HeanekTpoauThl. UccnenoBanue JIUT», KHEIIIEKTPOIIUTY, «JEKTPOIUTHYEC-
AJIEKTPOINPOBOIHOCTHU BEIIECTB. Kas aucconumanus». Mccnenoparsb

4 4.3aBUCHMOCTD CTENIEHU CBOMCTBA PacCTBOPOB AJIEKTPOJIUTOB.
JTUCCOITHAIIH OT Pa3InIHBIX Co6nronats npaswmia Th.

(akTOpOB (KOHILIEHTpaLlUU XapakTepu3oBaTh yCIOBHS TEUCHUS PeaK-
AJIEKTPOJINTA, TEMIIEPATYPHI). IUIA B pacTBOPAX AIEKTPOJIUTOB A0 KOHIIA.

5 5. Peakiit HOHHOTO OOMEHA U OHp@)lCJ'I?ITB BO3MO>KHOCTb IIPOTCKAHUS
YCIIOBUSI UX POTEKAHMS 0 KOHI[A. | PEAKIMit HOHHOro oOMeHa. OOBSCHATH

6 6.KadecTBeHHBIE peakiuu Ha CYIIHOCTh PEaKIINii HOHHOTO OOMEHa.
BaKHEMIINE KATHOHBI U AaHUOHBL. CocCTaBIISITh NIOHHBIE YPABHEHUS PEAKIIUN.

7 7. PellieHne 3KCrepuMeEHTAIBHBIX CocTaBisiTh COKpAIIEHHbBIC HOHHbIC ypaB-
3a1a4 Ha OOHAPYKEHHE HeHus peakuuid. OOHapyKUBaTh
BASKHEHIIINX KATHOHOB 1 AHHOHOB B | BAKHEHIIINE KATUOHOBI U aHUOHBI B
pacTBOpaX. pacTBOpax ANEKTPOJIUTOB.

) 8. 3allKTa IPOSKTOB 10 TEME OdopMIIITh U IPEACTABIATH B PA3TUYHBIX
«XHMMUYECKUE PEAKLINI (hopmax pe3ysbTaThl IPOCKTOB.

YyacTBOBaTh B 00CYXKJeHUU pabOT
Tema 2. Hemera/ibl 1 uX coeanneHust (13uacos)

9 1. SIBneHue amIOTPONUHU. XapakTepu30BaTh HEMETAIIIBI HA OCHOBE
AnnoTpornHbie MOAU(UKALIUN WX TIOJIOKEHUS B IEPUOIUUECKON CUCTEME
cepsl, kuciaopona, hocdopa, U OCOOCHHOCTEU CTPOCHHUS UX
yrjiepojia U KpeMHHUSI. aToMOB.OOBSACHITH 3aKOHOMEPHOCTHU

10 | 2.I'ajorensl. buomorndeckas poyib | U3MEHEHHUS CBOMCTB HEMETAJUIOB B
COEIMHEHUI raJOreHOB. rpymnax u noArpyrrnax.

TOKCHUYHOCTb raJIOT€HOB. OnuceiBaTh CBOKMCTBA BEILIECTB B XO/JI€ JE-

11 | 3.IlpuMeHeHne raloreHOB U UX MOHCTPAIIMOHHOTO U JIA0OPaTOPHOTO
COEIMHEHUI B OBITY U JKCIIEPUMEHTA.

MIPOMBIILICHHOCTH. Pacnio3HaBaTh ONBITHBIM MYTEM COJISTHYIO

12 | 4. UccrnenoBanue CBOMCTB CEPHOM | KUCIIOTY U €€ COJIH, a TaKXKe OpoMHIBI U
Y Q30THOW KHUCJIOT. Hoauabl.

13 | 5. AMM#HaK: criocoOBI MOTyUYEHUS, XapaKkTepu30BaTh aJUIOTPOITAIO KUCIOPO-
nccenoBanne PU3NUECKUX U na, cepwl U pocdopa Kak OIHY U3 TIPUIUH
XUMHUYECKUX CBOMCTB. MHOroo0Opasusi BEIECTB.

14 | 6. O61acTH NIPUMEHEHUs] AMMHUAKA. CormnocTaBisTh CBOWCTBA pa30aBICHHON U
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7. Conu aMMOHUS.

KOHIEHTPUPOBAHHOW CEPHOM M a30THOU

16 | 8.A3otHbIe u pochopHbIe KUCTIOT. Pacrio3HaBaTh OMBITHBIM MyTEM
yI00peHusl. aMMUaK, pacTBOPBI KHCIIOT, HUTPATHI,

17 | 9. Annorponus yriepona: anMas u | GochaTel, HOH aMMOHUS, CYIb(UIBL,
rpadur. CyIb(QUTHL, CyIb(ATHI.

18 | 10.KpeMHMii 1 €ro COCAMHCHUS. ConocTaBisaTh CBOMCTBA OKCUIOB YIJIEPO-

19 | 11.CunuxaTHas IPOMBIIIEHHOCTD: | A& K KDEMHUsI, O0BACHATH IPUYHHY X
MIPOU3BOJACTBO CTEKJIa, KEPpAMUKH, pa3indusi. I[OKaBBIBaTB KHUCJIOTHBIN
IIEMEHTA. XapakTep BBICIINX OKCHJIOB YIIIEpOAa U

20- | 12-13. MuHH-HCCIIEIOBAHUS IO KpeMmHus1.Pacio3HaBaTh ONBITHBIM YTEM

21 | teme «Hemeramisy YTIEKUCIIBIN Ta3, KapOOHAThI, CUITUKATHI.

CobmronaTh TEXHUKY 0€301TaCHOCTH.
OxkaspIBaTh NEPBYIO NOMOLIb IPH OTPAB-
JICHUSIX, 0KOTax U TpaBMax, CBSI3aHHBIX C
peakTUBaMu U 00OpYAOBaHHUEM.
Hcnons3oBaTh NpuoOOpETEHHBIE 3HAHUS U
YMEHUS B IPAKTUYECKON JAEATENBHOCTH U
MIOBCEIHEBHOM JKU3HU C 11eJIbt0 Oe3omnac-
HOT'0 0OpalleHus ¢ BellecTBaMHu U MaTe-
puazamMu 1 3KOJIOTHYECKH TPaMOTHOIO
TIOBEJICHUS B OKPYKAIOIIEH CpeJie.

Tema 3. Meta/uibl H UX coeMHeHHns (94acoB)

22 | 1. UccnenoBanue Hpu3HUECKUX XapakTepu30BaTh METAJIBI HA OCHOBE MX
CBOWCTB METAJIJIOB. IIOJIOKEHHUS B IEPUOJIUUECKOU CUCTEME U

23 | 2.11lenounsie u 0COOEHHOCTEM CTPOCHHS MX aTOMOB.
IIEJIOYHO3EMENBHBIE METAJUIbI — HccenenoBaTh CBOMCTBA BELIECTB.
0COOEHHOCTH (PU3UYECKUX OOBIACHATH 3aBUCUMOCTH (PU3MUECKHUX
CBOMCTB, BBICOKAsl XUMUYECKas CBOMCTB METAJUIOB OT BUJA XUMHUYECKOU
aKTUBHOCTE. B3anMoencTBue ¢ CBSI3U MEXy UX atromamu. Habmronath
BOJION ¢ 00pa30BaHMEM IIEIOUeH. | JEMOHCTPUPYEMBIE U CAMOCTOSTENBHO
O6sacTy NpUMEHEHUSI. POBOJUMBIE OIBITHI.

24 | 3. AmromuHmiA. Jloka3aTenbCTBO Jloka3biBaTh aM(POTEPHBIA XapaKTep OK-
aM(OTEpPHOCTH OKCUIA U CUJIOB U TUAPOKCHUIOB aJTFOMUHHUS U JKe-
rugpokcuaa antoMunus. [Ipuunna | je3a.

MaJjoi aKTUBHOCTHU AJTFOMUHHUS. Pacrio3naBaTh OIBITHBIM IIyTEM

25 | 4. CriocoObl NOyyeHUs! AIIOMUHMS | THAPOKCUA-NOHBI, HOHBI Fe’* u Fe®".

1 00J1aCTH IPUMCHCHHS B Cobmonare Th, mpaBuiIbHO 00paImaThes ¢
IIPOMBIIIICHHOCTH. XUMUYECKOHN MOCYI0M 1 TaO0PaTOPHBIM

26 | 5.)Kene3o u ero cruiassl (CTajb, obopynosanuem. IIpornosupoars
4yTyH). CBOMCTBA HEN3YUYEHHBIX 3JIEMEHTOB M HX

27 | 6.Menp u eé cinassl (OpoH3a, COCJIMHEHMI Ha OCHOBE 3HAHUM O
JIATYHb, MeJ'IBXI/IOp). INECPHUOJNICCKOM 3aKOHC. Hcnionp3oBaTth

28 | 7.Koppo3ust MeTaios. npuOOpEeTEHHBIC 3HAHUS NYMEHUS B

Hccnenosanne BIusHUS HA

HpaKTHq€CKOﬁ ACATCIIPHOCTU U
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CKOPOCTb KOPPO3HH XKee3a
pa3aNyYHbIX (PaKTOPOB CPEJIBI.

HOBCGHHGBHOﬁ ZKHU3HH C L ECJIBIO Oe3omac-
HOI'O O6paHleHI/I$I C BCIICCTBAMH U MAaTcC-

29 | 8.3amuTa METAIIIOB OT KOPPO3UHU. | PHAJIAMH U 3KOJIOTMUYECKU TPAMOTHOTO
30 | 9. 3amuTa MUHHM - IPOEKTOB O MOBE/ICHUS B OKpYyXaromen cpeae. Jlenatp
TeMe «MeTallIbl ¥ UX COEIUHEHUS» | BBIBOABI U3 PE3YJIbTATOB IPOBEIEHHBIX
XUMHUYECKHUX OIBITOB. Y4acTBOBATH B
COBMECTHOM OOCY>KJICHUU PE3YJIbTATOB.
Hcnonb3oBath pa3nuvHbie HCTOYHUKU
noucka uadopmanuu. Mcnons3oBarh
cpenctBa KT miis odhopmiienust paboThl.
PaboTa HaJg NTOrOBBIM MCCJI€0BATEIHLCKIM NMPoeKTOM(44aca)
31- | 1-3. OdopmiieHue pe3yabTaToB 3HaTh TpeboBaHUs K 0OPMIICHHUIO
33 | uccnenoBaTeNbCKOM JeATEIbHOCTH | pe3yJIbTaTOB MPOESKTHOU PabOTHI.
B BHJIE pedepaTa, T0KIaja, Ucnons3oBatk cpeacrsa MKT B 00paboTke
MYJbTUMEIUIMHOMN MTPE3EHTALINY. Y NIPEACTABIICHUU PE3YJIbTATOB
[TpaBuna opopMIeHUS TEKCTOBBIX | HCCIICIOBAHUSA. Y YaCTBOBATh B
JTIOKYMEHTOB: CTPYKTypa pedepata, | 00CYKIESHUU MTPOCKTOB TOBAPHUIIIECH.
BCTaBKa HyMEpaIMK CTPAHHUII, JlaBaTh OIICHKY MPOICIIaHHON padoTe.
CO37IaHUE OTJIABJICHHS B TEKCTOBOM | LlereHanpaBieHHO M OCO3HAHHO Pa3BUBATh
JIOKyMEHTE, CIIHCKa CBOM KOMMYHUKATUBHBIE CIIOCOOHOCTH,
UCIOJIb30BAaHHBIX UCTOYHUKOB. OCBaMBaTh HOBBIC SI3bIKOBBIE CPEJICTBA.
Coznanue MyJIbTUMEIUITHON Oco3HaBaTh CBOIO OTBETCTBEHHOCTH 32
IpPEe3eHTAaIlMH, BKIIFOYAOIIEH TEKCT, | TOCTOBEPHOCTh MOJIYUCHHBIX 3HAHUH, 32
U300pakeHus, rpaQuKu, KauyeCTBO BBIMIOJHEHHOTO IPOEKTa
aHUMAIINIO, 3BYKOBOE 3amuinaTh CBOIO MPOEKTHO-
COTIPOBOXKCHHUE. UCCJIEIOBATEILCKYIO0 padoTy, aHAIM3UPYS
34 | [IpomexxyTOUHAs aTTECTAIIHSL. LEJTU U 33/1a4u padO0Thl, TOCTUTHYTHIC

3ammra ucciie10BaTeIbCKOro
MIPOEKT.

pe3ynbTaThl, OTBEYATh HA BOMPOCHI
YUMTENS] U TOBAPULIEH.
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