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IHosicuuTeaLHAA 3aNIUCKA.

[Iporpamma 1O NPOEKTHO-UCCIAEAOBATENLCKON MIESITENIBHOCTH MO0 XUMHUH IS
yuaiuxcs 9 kinacca cocrapiieHa B cooTBeTcTBuU ¢ TpeboBanusiMu GI'OC OOO0.

AKTYaJnbHOCTh IPOEKTHOU JIEATENTbHOCTH OOYCJIOBJIEHa BBEICHUEM CTaHIAPTOB
HoBoro mnokoyieHus. ®I'OC OOO TpebOyeT wucCHOIL30BaHUS B 00pa30BaTEILHOM
IPOLIECCE TEXHOJIOTHI JAESITEIbHOCTHOTO TUIIA, METOABI MMPOEKTHO-UCCIIEI0BATEIBCKON
NEATEIbHOCTH  ONpENENieHbl Kak OJHO M3 YCIOBUW pealh3alid OCHOBHOM
o0pa3oBaTeabHON TIPOTpaMMbl  OCHOBHOTO o00miero oOpaszoBanus. CoBpeMEHHBIC
pa3BUBAIOIIME TMPOTPaMMbl  OCHOBHOTO OOpa30BaHHUS  BKJIIOYAIOT  MPOCKTHYIO
NEATETLHOCTh B COJIEPIKAaHNE PA3IMIHBIX KYPCOB U BHEYPOUHOU ESITEIHHOCTH.

[Tporpamma pacuutana Ha 17 yacos (0,5 yaca B Henes10).

[IpencraBieHHbI KypC MOXHO OTHECTH K OJJHOMY W3 CPEACTB, 00ECIEeUNBAIOIINX
BO3MOYKHOCTh TEJarory CMECTUTh aKIEHT IeJeil JUisi YYEHHUKOB C COJACpKaHUsA Ha
JeSATEIbHOCTbD.

Lean  OpOEKTHO-UCCIENOBATENBCKOW  JEATETLHOCTH  OOYYaroIIMXCS IO
XUMHUH OTPAXKAIOT  TOXKJIECTBEHHbIE MM  pe3yjibTaThl  OCBOCHHSI  OCHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOT'O 0011IeT0 00pa3oBaHusi, a UMEHHO:

. G opmuposanue yHu8epcaibHuIX yYueOHbIX 0eucmeull 00yYarOWuxcs yepes:

- OCBOCHHE COIMAIBHBIX POJIEH, HEOOXOUMBIX JIs Y4EOHO-HCCIE0BATENbCKON 1
MIPOEKTHOM JEATEIbHOCTH;

- aKTyaJbHBIC JJI JAaHHOTO BHUJA JIEATCILHOCTH ACIEKThI JUYHOCTHOTO PAa3BUTHS:
YMEHUE VYYHUTHCS, TOTOBHOCTh K CAMOCTOSITEIBHBIM TIOCTYIKaM U JACHCTBUSM,
LEJIeYCTPEMIIEHHOCTh, CAMOCO3HAHNE U TOTOBHOCTh MPEO0JIEBATH TPYIHOCTH;

- OCBOCHHE HayYHOU KapTUHBI MUPa, TOHUMaHUE PO M 3HAYEHUSI HAYKU B KU3HU
oOIIIeCTBA, 3HAYUMOCTH  y4e€OHO-MCCIIEIOBATEILCKOM ¥ TMPOEKTHOM  paboThI,
WHHOBAIIMOHHOW JEATEIbHOCTH; OBIAJCHUE METOJaMHU W METOJI0JIOTHEH IO3HaHMS,
pa3BUTHE MPOAYKTUBHOTO BOOOPAKECHHUS;

- pa3BUTHE KOMIETEHTHOCTH OOIICHHUS;

. oenaoenue 00yUaUWUMUCS NPOOYKMHO-0PUEHMUPOBAHHOU 0esIMENbHOCTbIO
npU NOMOWU NOCNe008AMENbHO20 OCBOCHUSL!

- OCHOBHBIX ATAIOB, XapaKTEPHBIX TSI HCCIIEOBAHUS U TIPOSKTHON PaboThI;

- METOAOB ONpENeNieHUsT KOHKPETHOIO II0JIb30BaTeNlsd MpOJyKTa (pe3yJibTaTa)
MPOEKTa WA UCCIIEI0OBAHMS;

- TEXHOJIOTHMH aHanW3a WHHOBAIIMOHHOTO TOTCHIMAJa IMPOAYKTa 10 MOMEHTA
HayaJia ero Co3/IaHus;

. passumue MmeopuUecKuUx CHnocoOHOCmel U UHHOBAYUOHHO20 MblUIEHUs
ooyuarowuxcs Ha basze:

- MPEIMETHOTO ¥ METAMPEIMETHOTO, HAYYHOTO U TIOJIMHAYYHOTO COACPIKAHUS;

- BJQJICHHEC TpPUEMaMH W METOJaMHU y4eOHO-MCCIIeOBATEIhCKOW M MPOEKTHOMN

JNESATENbHOCTH,  TBOPYECKOIO  IIOMCKAa  PEIICHUWHM  CTPYKTYpUPOBAHHBIX U
HECTPYKTYPUPOBAHHBIX 3a]1a4;
. obujenue u compyoOHU4ecmeo 00y4arwuxcs ¢ epynnamu 0OHOKIACCHUKOS,

yuumenet, cneyuaiucmos 3a c4eT MOoTEeHIMada 1 MHOTO0Opa3us 1eJiel, 3aJa4 U BUJIOB
y4eOHO-UCCIIEI0BATEIILCKON U MTPOSKTHOM JEATEIBHOCTH.



Hcxons v3 menei, pemarTcs CIeIyIONIIe 3aau:

. oOyueHue TeIenoIaraHuio, TIIAHUPOBAHHUIO i KOHTPOJIIO;

. OBIIQJICHHE TMpHEeMaMH pabOThl C HECTPYKTYpUPOBAHHOW wuHpOpMammen
(coop u oOpaboTka, aHamM3, UWHTEpPHOpETaldd ¢  OIEHKAa JIOCTOBEPHOCTH,
aHHOTUPOBaHWE, peQepUpPOBAHHME, KOMIMJSAIMSA) W MPOCTHIMH (OopMaMy aHalu3a
JTaHHBIX;

. o0y4eHue METOo1aM TBOPYECKOTO PEIICHHUS IIPOSKTHBIX 337134,

. dopMupoBaHHEe YMEHHH TPEIACTABICHHS OTYCTHOCTH B BapHATHBHBIX
dopmax;

. (dopMEpoBaHE KOHCTPYKTUBHOTO OTHOIIEHHUSI K paboTe;

. CO3JIaHWE JOTOJHUTEIBHBIX YCIOBUW JUISI YCICUIHOW COIMANU3AlNH |

OpHUEHTALUU B MUpE Mpodeccuit.

Oo0mas xapakTepucTUKa y4e0HOro nmpeaMera.

B coorBerctBun ¢ ®PI'OC OOQO yuammecs MAODKHBI OBJIAJETh TaKUMHU
MO3HABATEJIbHBIMU Y4€OHBIMU JEHUCTBUSMH, KAaK YMEHHE (POPMYJIHPOBATH MPOOJIEMY U
TUIIOTE3Yy, CTaBUTh LIEJIM M 3a/1aud, CTPOUTH IUJIAHBl AOCTUKEHUS LEJed U PEelICHUS
MOCTABJICHHBIX 3a/1ay, MPOBOJUTH 3KCIEPHUMEHT M Ha €r0 OCHOBE JIEJIaTh BBIBOJBI U
YMO3aKJIIOUEHHUsI, MPEJCTABIATh UX U OTCTAaMBaTh CBOIO TOYKY 3peHus. Kpome Toro,
y4yaluecs JOJDKHBI OBJIAJIETh NpPUEMaMH, CBS3aHHBIMH C ONpPENEICHUEM MOHSATHUM:
OrpaHUYMBaTh WX, OMHUCHIBATh, XAPAKTEPU30BaTh W CpaBHUBATh. (CIlIeI0OBATENIBHO, B
OCHOBHOM  IIKOJIE€  Yy4YalllMecs JIOJDKHBl  OBJIAJETh  y4e€OHBIMU  JCHCTBUSMH,
NO3BOJISIIOIIMMHA MM JOCTHYb JIMYHOCTHBIX, NPEIAMETHBIX U METaIPEIMETHBIX
00pa30BaTeNbHBIX PE3yIbTATOB.

dopMUpOBaHUE STUX YHUBEPCATBHBIX Y4YEOHBIX JCHCTBUN HauMHAETCS el B
HAa4yaJIbHOM IIKOJIE, @ 3aT€éM B OCHOBHOW WIKOJIE IPOUCXOAUT HX pPa3BUTHE U
COBepIIeHCTBOBaHUE. B OCHOBHOI 00pa3oBaTeIbLHON MpPOrpaMmMe OCHOBHOTO OOIIEro
obpazoBanus (OOIT OO0O) MOV CII Ne 134 «JlapoBaHue» npeaycMOTpeHO OOydeHHE
OCHOBAM TIPOEKTHOM JEeATeNbHOCTH B S kiacce. JlanpHeilnee pa3BUTHE U
COBEPILIEHCTBOBAHUE MPOEKTHBIX YMEHHUW O0OydYaromuxcsi MpOAODKAeTCsl B Kypce
«IIpoekTHast NEATETBbHOCTh MO XUMHUH. & KIAacC» Ha KOHKPETHOM MPEIMETHOM
Marepuajie Kypca XuMuM &8 Kiacca. lIpeacTaBieHHBIM aHAJOTMYHBIA Kype MJIA
oOyuaromuxcs 9 Kiacca, KOTOpbIM MPEACTOUT 3allMTa UHAUBUAYaldbHOro IIpoekTa mo
3aBEpUICHMH OCHOBHOTO  00miero  oOpa3oBaHus, IIPOJIOJKAET  OCHOBHYIO
KOHIENTYaJIbHYI0O HJECI0 MO OOY4YeHHMIO TMOJPOCTKOB HaBBIKAM  MPOECKTHOU
nesATenbHOCTH. OCHOBHBIM JIOTIOJIHEHUEM SIBISIETCS aKLEHT Ha HCCIENOBATENIbCKYIO
cocTaBIsIIOUIY0 Kypca «IIpoekTHO-uccienoBarenbckas IEATEeIbHOCTh M0 XHMHH. 9
KJIacC».

Ilpoexmuas OesmenvHocmb 0cobast ¢popma ydeOHON pPabOThI, CIIOCOOCTBYIOMIAS
BOCIIUTAHUIO CaMOCTOSITENIbHOCTH, WHUIIMATUBHOCTH, OTBETCTBEHHOCTH, MOBBIIICHUIO
MOTHBaLUU U 3(PPEKTUBHOCTU YUEOHOU AEATENBHOCTH; B XOJ€ pealn3aluid UCXOTHOTO
3aMbIclla Ha TMPAKTUYECKOM YPOBHE Yyualluecs OBJIQJCIOT YMEHHEM BbIOUpATh
aJIeKBaTHbIE CTOSIIEN 3ajaue CpelcTBa, MPUHUMATH pPEIICHHs, B TOM YHCIE€ U B
CUTyalUsIX HeomnpeaenéHHOCTH. OHU MoyydaT BO3MOXHOCTh Pa3BUTh CIIOCOOHOCTH K



pa3pab0TKe HECKOJIBKUX BAapPHAHTOB PEIICHHM, K TOWCKY HECTaHIAPTHBIX PEIICHUH,
MOMCKY U OCYIIECTBIICHUIO HanboJiee MPUEeMIIEMOTO PEIICHNS.

B Xone mnmaHupoBaHMS W BBITIOJIHEHUS YYEOHBIX MCCIIEIOBAaHUN O0O0yYaroIIuecs
OCBOAT yYMEHME ONEpUpPOBATh TUMOTE3aMU KaK  OTJIUYUTEIBHBIM HHCTPYMEHTOM
HAy4YHOTO PaCCYXICHUS, MPHOOPETYT OMBIT PEIICHUS HHTCIUICKTYaJIbHBIX 3a7ad Ha
OCHOBE MBICJIEHHOTO TIOCTPOCHMS PA3IMYHBIX MNPEANOI0KEHUN W HUX MOCIEeAYIOIEh
MIPOBEPKH.

B pesynbpTaTe 1eneHampaBiIeHHOW YYEOHOW MEATEITLHOCTH, OCYIIECTBIISIEMON B
dbopmax yuebHoco uccredoBanus, yuebOHo20 NpoeKma, B XOJAE 0CB0CHUS CUCHIEeMbl
HAY'YHbIX NOHAMUL Y BBIITYCKHUKOB OCHOBHOM IIKOJIbI OYAYT 3aJ105KEHBL:

* MOTPEOHOCTh BHHUKATh B CYTh H3y4yaeMbIX NPOOJEM, CTaBUTh BOIPOCHI,
3aTParuBarOlINe OCHOBBI 3HAHWUM, JIMYHBIA, COLUMAIbHBIN, UCTOPUYECKUN >KHU3HECHHBIN
OTIBIT;

* OCHOBBI KPUTHYECKOTO OTHOIICHUS K 3HAHUIO, )KU3HEHHOMY OIIBITY;

* OCHOBBI IICHHOCTHBIX CY>KJIEHUM U OIICHOK;

* YBAXXCHUE K BEIMYHIO YEJIOBEUECKOTO pasyma, IMO3BOJIAIOLIECTO IMPEOJI0JeBaTh
HEBEXKECTBO U NPEAPACCYJKH, Pa3BUBATh TECOPETUUECKOE 3HAHHWE, IMPOJBUTATHCS B
YCTAHOBJICHUM B3aMMOMNIOHUMAHUS MEXKIY OTCJIbHBIMU JIIOABMU U KYJIbTYPaAMU;

* OCHOBBI IOHUMaHHUS TPUHIIMITHAIBHON OTPAaHUYEHHOCTH 3HAHUSI, CYIlIECTBOBAHUS
pPa3JIUYHBIX TOYEK 3PEHUSI, B3IVISJ0B, XAPAKTEPHBIX ISl Pa3HBIX COIUOKYJIbTYPHBIX
Cpen U JIIOX.

OueHka NPOEeKTHOM AeITeJIbHOCTH YUAITUXCS

O1eHKa MPOEKTHBIX pabOT OCYIIECTBISAETCS CJICAYIOMMUM 00pa3oM:
Oyenka ungopmayuu 6 npoexmax:

1) nenocTHOCTH (CoAEpKATEIBHO-TEMATUUECKAs], CTUIIEBAs, A3bIKOBAs);

2) CBSI3HOCTH (JiorMueckasi, popMabHO-SI3bIKOBAs );

3) CTpYKTypHas yInopsa04€HHOCTb;

4) 3aBepIIEHHOCTD (CMBICJIOBAS U KaHPOBO-KOMITO3HIIMOHHAS );

5) opuruHaIBLHOCTH (COAepIKaTEIbHAs, OOpa3Has, CTUJIEBasl, KOMIIO3UIIMOHHAS).
Oyenka uccied0o8amenbCcKkol 0esimeabHOCMuU 8 NpoeKme:

1) BbIsIBJIEHHE U TOCTAHOBKA NPOOJIEMBI UCCIIEI0BAHMS;

2) popmynupoBaHUE TUIIOTE3 U MTPOOHBIX TEOPHIA;

3) mIaHUpPOBAHUE U pa3pabOTKa UCCIEOBATEIbCKUX JICHCTBUI;

4) cOop pgaHHBIX (MHOXECTBEHHOCTh, aKTyaJIbHOCTh W HaA&KHOCTh  (PAKTOB,

HaOJII0JICHU, JI0Ka3aTeNbCTB);

5) aHanu3 1 0TOOp BEPHBIX TEOPH, CHHTE3 HOBOM MH(OpMAIIUK;

6) cornocTaBlieHHE (COOTHOIICHUE) JaHHBIX U YMO3AKIIOUEHHM, NX MPOBEPKA;

7) BBIBO/IBI;

8) mocTaHOBKa HOBOM MPOOJIEMBI KaK pe3ysIbTaT MPOBEIEHHOTO UCCIICIOBAHNUS,

9) oObeKTUBHAS HAyyHas! HOBU3HA.
Oyenka npuKkiaoHvlx pe3yibmamos npoeKma:

1) akTyaIbHOCTH MPOEKTA ISl 3asIBIIEHHOTO TOTPEOUTENS;

2) COOTBETCTBHE PE3YIbTATOB IMOCTABJICHHOM 1IEJIH;

3) COOTBETCTBHUE BBIMOJHEHHBIX 33/1a4 TTOCTABJICHHOM 1IENH;



4) o TUMAaTHLHOCTH BRIOPAHHBIX JEHCTBUN;
5) NpoayMaHHOCTh CTPYKTYpPhI (COCTaBHBIX YacCTe W HX IMOCJICIOBATCIBLHOCTH)
MIPOEKTA;
6) 4ETKOCTH pacrpeesieHus] PYHKIUN KaKI0TO y4aCcTHUKA (€CIIM aBTOPOB HECKOJIBKO);
7) odopmiieHHe pPe3yJlbTaTOB — KOHEYHOIO TMPOJYKTa B COOTBETCTBUU C
COBPEMEHHBIMU TPEOOBAHUSIMU K JAHHOMY BUY IIPOYKTOB;
8) Hanmuuue BHEIIHEW (HE3aBUCUMOM) OIICHKHM pe3yJbTaTOB IMpoekTa (OT3BIBOB,
PELIEH3UPOBAHUS U T. I1.);
9) 0o0BbeKTUBHAS HOBH3HA (OPUTHHAIIBHOCTH, aBTOPCKHM XapakKTep);
10) MmacmiTabHOCTB (IO OXBAYEHHOMY MaTEpHAITy, 110 MOTEHIUATbHBIM HOTPEOUTENIAM U
T. 1.).

Oyenxa yugposwix mexnHonro2uii 8 npoekme:
1) yao0CcTBO MHCTAIUISIIUY;
2) nu3aiiH u rpaduka;
3) ApyKeCTBEHHOCTh UHTEP(eEiica;
4) pyHKIIMOHAIbHBIE BOBMOXXHOCTH;
5) onTUManIbHOCTH UCHOIB30BAHUS PECYPCOB.

KpnTepml OLCHKH 3aIlIUThbI

Oyenka ooknada (8vlcmynienus).

1) cBoOOIHOE BIaJIeHUE TEMOM MTPOEKTA;

2) MOHOJIOTHYHOCTh PEUU;

3) B3aUMOJICMCTBHUE C COOKIATUNKOM (TIPH €TO HATMYNH );

4) apTUCTU3M U CITIOCOOHOCTH YBIIEYb CITYIIATEICH BBICTYIUICHUEM.
Oyenka 0eMOHCMPAYUOHHBIX U ULTIOCMPAMUBHBIX MAMEPUATO8:

1) HarsIAHOCTS;

2) UCTO0JIb30BAHHE COBPEMEHHBIX IEMOHCTPAIIMOHHBIX CPEJCTB;

3) KOMIO3UILIMOHHAS] COUYETAEMOCTh C JOKIAI0M;

4) OpUTMHAIIBHOCTb.

I[Inanupyembie pe3yabTaThl
VY oOyuarommxcs 9 kiacca pa3BUBAIOTCA M COBEPUICHCTBYIOTCS CIEAYIOLINE
NPOEKMmHbIe YMEHUA:
*  IIpobnemaruzarusi.
. Ilenenonaranue.
e  ILmanuposanue.
*  IlouckoBble, UCCIIENOBATEIbCKHE.
*  KOMMyHMKaTHBHBIE.
*  PednexcuBnbie.
*  IlpeseHTanlMOHHBIE.

OcHogbl yuebHo-uccne006amenbCKoil U nPOeKmHOl 0esme1bHoCmu
Buinycknux nayyumcs:



* [NIAHUPOBATh W BBIMIONHATH YyYEeOHOE WCCICAOBAaHWE M YYEOHBINH MPOEKT,
UCIIOJIb3Ysl 000pYyJIOBaHUE, MOJEIHU, METOJbI U MPUEMBI, aJeKBATHBIE HCCIEAYEeMOMN
npobiieme;

* BBIOMpATh U MCIOJIb30BATh METO/IbI, PEJICBAaHTHBIE pacCMaTpUBAaEMOM podIieMe;

* pacro3HaBaTh U CTaBUThb BOMPOCHI, OTBETHl Ha KOTOPbIE MOTYT OBITH MOJTYYEHBI
nyTéM HAy4YHOI'O MHCCIIEIOBAaHUs, OTOMpPATh aJeKBAaTHBIE METOAbl MCCIIECIOBAHUS,
bopMyIMpPOBATh BHITEKAIOLIUE U3 UCCIEAOBAHUS BBIBOIBI;

* ICTIOJIb30BaTh TAaKWE E€CTECTBCHHO-HAYYHBIE METOABl W MPUEMBI, Kak
HAONIOZICHUE, TIOCTAHOBKA MPOOJIEMBI, BBIABIDKEHHE  «XOPOIIEH  THIOTE3bD»,
OKCIIEPUMEHT,  MOJICITUPOBAHHWE,  HWCIOJB30BAHWEC  MAaTEMaTHYECKUX  MOJICTICH,
TEOpEeTHUECKOe 000CHOBAHNE, YCTAHOBIICHNE TPAHUI] TPUMEHUMOCTH MOJICTTH/TEOPUH;

* ICHO, JIOTUYHO W TOYHO M3J1araTh CBOIO TOYKY 3PCHHS, HCIOIb30BATh S3bIKOBBIC
CPE/CTBAa, aJleKBaTHbIE 00CYKIaeMOl MpooOIIeMe;

* OTIMYaTh (DAKTHI OT CYXJACHUN, MHCHUN M OIEHOK, KPUTHYECKU OTHOCUTHCS K
CY>KJIEHUSIM, MHEHUSIM, OIIEHKaM, PEKOHCTPYHUPOBATh UX OCHOBAHUSI.

Buinycknux nonyyum 603moacHocms Hayyumsca:

* CaMOCMOSIMENbHO — 3a0YMbleamy,  NIAHUPOBAMb U BbINOJHAMb  YUeOHoe
ucciedosawue, yueOHvlll NPOeKm,

* UCNOIBL3068aMb 002A0KY, 03apeHUe, UHRMYUYUIO,

* UCNONIL306AMb  MAKUe eCMeCmBeHHO-HAYYHble Memoobl U Npuémsl, Kax
abcmpazuposanue om NpUBXoOAUX HAKmopos, NpoeepKa HA COBMECMUMOCHb C
Opy2uMU U3BECMHBIMU (DaKMamu,

* UCNOTIL306AMb HEKOMOpble Memoobl NOJYYEHUs 3HAHUL, XapakmepHvle OJis
COYUATILHBIX U UCMOPUYECKUX HAYK: AHKeMUposanue, MoOOeIuposanue,

* YeleHanpasieHHo U  OCO3HAHHO  pAa38Uuamv  C80U  KOMMYHUKAMUBHbIE
cnocobHocmu,

* 0CO3HABAMb CB8OIO OMBEMCMBEHHOCMb 3a 00CHOBEPHOCHIb NOJLYYEHHbIX 3HAHULL
3a Kauecmeo 8blNOJHEHHO20 NPOEeKmMA.

HUToramu mnpoeKTHON © y4eOHO-UCCIENOBATENBCKONW JEATEIBHOCTH CIEAYEeT
CUMTATh HE CTOJBKO TIPEAMETHBIE PE3YNbTaThl, CKOJbKO HWHTEUICKTYaJIbHOE,
JUYHOCMHOE PA3BUTUE IIKOJIBHUKOB, POCT MX KOMIETEHTHOCTH B BBIOpDAHHOUW IS
UCCIeNOBaHUs WIM TpoekTa cdepe, GOpMHPOBaHUE YMEHUSI COTPYIHHMYATh B
KOJUICKTUBE M CaMOCTOSATENhHO paboTaTh, YSICHEHUE CYIIHOCTH TBOPYECKOU
HCCJIEIOBATEIILCKOW M TIPOEKTHON PabOThI, KOTOpas pacCMaTpUBAeTCs Kak MOKa3aTeihb
YCHEIIHOCTH (HEYCIICITHOCTH ) HCCIICIOBATEIBCKOM eI TEIIbHOCTH.

BuvinyckHuk nayuumcsi:

* IUIAHUPOBATh M BBINOJHATH YYeOHOE WCCICOBAaHUE M Y4YEOHBIA TIPOCKT,
UCITONIB3YsI 000pYIOBaHUE, MOJEIH, METOJbI W TPHUEMBI, aJCKBAaTHBIE HCCICAYEMOMN
npo0ieme;

* BBIOMpATh M MCTOIB30BaTh METOIbI, PEICBAHTHBIC pacCMaTPUBAEMOM poOIeMe;

* pacrio3HaBaTh U CTABUTH BOMPOCHI, OTBETHI Ha KOTOPHIE MOTYT OBITh MOITYYECHBI
nyTéM HAyYHOTO WCCIEOBAHUS;, OTOMPATh aJCKBATHBIC METOJbI HCCIIECTOBAHUA,
(GbOopMyIMPOBATH BHITEKAIONTUE U3 UCCIEIOBAHUS BHIBOIBI;

* MPUMEHATH TAaKWME€ MaTEMaTUYECKHE METOAbl M TMPUEMBI, KaK aOCTpaKius |
ujeann3anus, JA0Ka3aTeIbCTBO, 0Ka3aTeIbCTBO OT MPOTHUBHOTO, JIOKA3aTEIHCTBO IO



aHAJIOTUH, OTIPOBEPIKCHHE, KOHTPIIPUMED, NHTYKTUBHBIC U JEAYKTUBHBIC PACCYKICHHS,
MOCTPOEHUE U UCTIOJHEHUE aIrOPUTMa;

* HCIOJb30BaTh TaKU€ E€CTECTBEHHO-HAyYHbIE METOJAbl W NPHUEMBI, Kak
HaOJIOZICHUE, TIOCTAHOBKA  MPOOJIEMbI, BBIABMKEHHUE  «XOPOIIEH  THIOTE3bD,
HKCIIEPUMEHT,  MOJICIMPOBAHUE,  HCIOJb30BAHUE  MAaTEMaTUUYECKUX  MOJEIIEH,
TEOpEeTUYECKOe 000CHOBAHNE, YCTAHOBIIEHUE TPAHULl TPUMEHUMOCTH MOJIEIN/TEOPUH;

* HCIOJIb30BaTh HEKOTOpPbIE METOJbl IMOJY4YEHUs 3HAHUM, XapaKTepHbIE IS
COIMAJIBHBIX W HWCTOPUYECKMX HAyK: TIOCTAaHOBKA MPOOJIEMBI, OIPOC, OIMHCAHUE,
CPaBHUTEIIHHOE HUCTOPHUUYECKOE OITHICaHME, 0OBsICHEHHE, HCITOJIh30BAHUE
CTaTUCTUYECKUX JIaHHBIX, MHTEepIpETanus (PaKkToB;

* SCHO, JIOTHYHO ¥ TOYHO W3JIaraTh CBOIO TOYKY 3PEHUS, HCIOIb30BATh S3bIKOBBIC
CPE/ACTBA, aJIeKBaTHbIE 00CYKIaeMOl MPoOIIeMeE;

* oTyIM4aTh (aKThl OT CYXKICHWH, MHCHUN W OIICHOK, KPUTUUECKH OTHOCHTBCS K
CY>KJIEHUSIM, MHEHUSIM, OIIEHKaM, PEKOHCTPYHUPOBATh UX OCHOBAHUS;

* BUJIETh U1 KOMMEHTHUPOBATH CBS3b HAYYHOI'O 3HAHUSA M IIEHHOCTHBIX YCTaHOBOK,
MOPAJIBHBIX CYXJACHUN MpU MOITYYECHUHU, PACTIPOCTPAHCHUH U NMPUMEHEHUH HAYYHOTO
3HAHMUSL.

Buinycknux nonyuum 6o03moacHocms HAyuumobca:

* CaMOCMOSIMENbHO — 3a0YMbleamy,  NIAHUPOBAMb U BbINOJHAMb  YUeOHoe
uccneoosanue, y4eonvlil U COYUanIbHblli NPOEKmbl,

* UCNOIBb308aMb 002A0KY, 03aPEeHUE, UHMYUYUIO,

* UCNOTIBL306AMb MaKUe MamemMamuyecKkue Memoovbl U Npuémsl, Kaxk nepeoop
JIO2UYECKUX B03MONCHOCTEU, MAMEMAMUYECKOe MOOETUPOBAHUE,

* UCNOTIL306AMb  MAKUE eCMeCmEeHHO-HAYYHble MemoOobl U NpUémsl, Kax
abcmpazuposanue om NpUBXoOsUX (HAKmopos, NpoeepKa HA COBMECMUMOCHb C
Opy2uMu U3BECMHLIMU (DaKMamu,

* UCNONIL308AMb HEKOMOpble Memoobl NOAYYeHUs 3HAHUU, Xapakmephuvie OJis
COYUANbHBIX U  UCMOPUYECKUX HAYK: aHKEeMUupoeanue, MoOeIuposanue, Hnouck
ucmopu4eckux oopasyos;

* UCNOIL306AMb  HEKOMOpble NPUEMbL  XYOOIHCECMBEHHO020 NO3HAHUS MUPA:
yenocmuoe  omoopaxjcenue Mupa, 00pA3HOCHb,  XYOOHCECMBEHHbIN  BbIMbICEI,
opeanuyeckoe eOUHCm8o 00we20 0COOeHH020  (MUNUYHO20) U  eOUHUYHORZO,
OPUSUHATLHOCTD,

* YeleHanpasieHHo U  OCO3HAHHO  pA36Uuamv  CB0U  KOMMYHUKAMUBHbIE
CHOCOOHOCMU, 0CBAUBAMb HOBbIE S3bIKOBbIE CPEOCMEa;

* 0CO3HABAMb CE0I0 OMBENCMBEHHOCTb 3a 00CHOBEPHOCHIb NOJLYYEHHbIX 3HAHULL
3a Kawecmeo 8bINOJHEHHO20 NPOEeKmA.

[InanupyeMble  pe3yiabTaThl  Y4eOHO-HCCICAOBATEILCKOM W TPOCKTHOU
JEATEILHOCTH OOYYarOIIMXCS B OCHOBHOM COOTBETCTBYIOT pe3yibTaTaM OCBOCHUS
KOMMYHHKATHBHBIX H MO3HABATEJIbHBIX YHHBEPCAIBHBIX YYCOHBIX JCUCTBUI Ha
YPOBHE OCHOBHOTO 00111ero 00pa3oBaHus, HO UMEIOT U Psi/ CIEU(PUIESCKUX OTINYUH 32
cu€T  CO3MaHMs  y4YEHUKAMU  JMYHOW  MPOAYKIHUHM W WHIUBHUIYAIBHBIX
WHTEJUICKTYaIbHBIX OTKPBITHIA B KOHKPETHOM 00JIacTH.

[TnanupyembiMu cnenpuyecKMMH pe3yJbTaTaMU Y4eOHO-HCCIIeI0BATENbCKON
¥ TIPOCKTHOU JEATETLHOCTH 00YUaIOIIUXCS SIBIISIOTCS:



* caMooIIpeieTIeHHE B 00JIaCTH MO3HABATEIbHBIX HHTEPECOB;

*  yMEHHE  HCKaThb  HEOOXOOUMYI0  HMHPOpPMALKI0O B OTKPBITOM,
HECTPYKTYpPUPOBAaHHOM  HMH()OPMALMOHHOM  MPOCTPAHCTBE C  HCIOJB30BAaHHEM
NutepHera, mudpoBbIX 00pa30BaTENbHBIX PECYPCOB U KaTaJoroB OMOINOTEK;

* yMEHHE Ha TNPAKTUKE IPUMEHITH YK€ HMEIOIIUecs 3HaHUS M OCBaWBaTh
cneunpuyeckue 3HAaHUS JJIS  BBINOJHEHUS YCIOBUH TPOEKTa WM Yy4eOHOro
UCCIIEIOBAHMS,

* YMEHHE ONpPEACIATh MpoOIeMy Kak MPOTUBOpeUne, (HOpMyIHpOBaThH 3a4a4M JJIs
peleHus: mpooJIeMbl;

* YMEHHE ONPECISITh MPOIYKTHI U PE3YIbTaThl IEATEIHHOCTH;

* BJIaJICHUE CIEIUAIBHBIMU TEXHOJIOTUAMH, HEOOXOIUMBIMH B MPOLIECCE CO3TaHMUS
UTOrOBOT'0 MMPOEKTHOI'O MJIM UCCIIE0BATENBCKOTO MPOAYKTA;

* yMEHHE B3aMMOJICHCTBOBaTH B TpYIIe, paboTaromell Haa HCCIEeIOBAaHHEM
po0OJIEMbl UJTM HA KOHKPETHBIN pe3yJIbTarT;

* YMEHHUE NPEJCTaBISITh U MPOJIBUraTh K UCIIOJIb30BAHUIO PE3YNbTAThI U MPOAYKTHI
IPOEKTHOM U yueOHO-NUCCIIEeI0BATEIbCKON AESITEIHOCTH.

Pe3ynbraraMu OCBOEHUS NMO3HABATEJBHBIX YHHBEPCAIbHBIX YYEOHBIX ACHCTBUI
SBIIIOTCA: TOBBIIIEHUE TMPEAMETHONM KOMIIETEHUMH TOAPOCTKOB; pacIIUpEHHE
KpYyro3opa B pa3jM4YHBbIX HayYHBIX 00JacTAX; YMEHHUE ONEpUPOBATH Kau€CTBEHHBIMU U
KOJIMYECTBEHHBIMU MOJENSAMHU  sIBJIEHUH; (OpPMUpPOBAHHE YMEHHIM OpraHu3aluu
CHCTEMBI I0Ka3aTeIbCTB M €€ KPUTUKH U T. TI.

PesynbraraMu  OCBOGHUSI KOMMYHUKATHBHBIX YHUBEPCAJIbHBIX  Y4EOHBIX
JEHCTBUI SBISAIOTCA PAa3NUYHBIE YMEHHUsS, CIIOCOOHOCTH M MPHUEMBI pabOTHI B TpYMIIE:
CIOCOOHOCTh K COTJIACOBAaHHBIM JECUCTBUSAM C YYETOM TO3MIMH JIPYTOTO; BIIAICHHE
HOpMaMH M TEXHUKOU 00IIeHus; yu€T 0COOCHHOCTE KOMMYHHUKAIIUH MMapTHEPA U T. TI.

B xone miaHupoBaHWS W BBIMOJHEHUS yYEOHBIX HCCIEAOBAHWUN OOydaroluecs
OCBOSIT YMEHHE ONEepUpPOBATh TUIOTE3aMU KaK OTJIMYUTENIBHBIM HHCTPYMEHTOM
HAyYHOTO PpacCyKICHUs, MPUOOPETYT ONBIT PELICHUS HHTEIUIEKTYaJlbHBIX 3aj1ad Ha
OCHOBE MBICJIEHHOTO TMOCTPOEHHUS PA3NIMYHBIX MNPEINOJI0KEHUN M UX IOCIeIyroIIen
IPOBEPKHU.

Conep:xanue yueOHoro npeamera. 9 kiaacc (174).

BBenenue (14)

UccnenoBanne u  mpoekT. Buasl npoektoB. (OCOOEHHOCTH  MPOEKTHO-
HCCIIeIOBATENbCKOM paboThl Mo XUMHUK. HayuHble METOIbI UCCIIEOBAHUS.

Tema Nel. DTanbl MPOEKTHO - UCCJIEA0BATEILCKON PadoThI (34)

OOcyx1eHre TOTOBBIX MTPOEKTOB. Tema, O0BEKT U IpeaAMeET uccaeaoBanus. Llenu u
3amaun uccienoBanus. I[logbop metonoB uccnenoBanus. [loctaHoBka mpoOIeMbl U
BBIJIBUKEHUE TUITOTE3, CITOCOOBI MPOBEPKU TUTIOTES.

Tema No2. Ilouck unpopmannu (34)

PaGota B mIKOIRHON OMONMOTEKE C KarajoraMu, pa3IMYHBIMH HCTOYHUKAMHU
undopmaruu. Ilouck wuHbopmaruu B cetu HWurepHer. CocraBieHue aHKET,
ONPOCHUKOB, MHTEPBbIO. [IpaBuia npoBeneHus: onpoca, UHTEPBLIOMPOBAHUSA. AHAIINU3



aHKeT U 00001IeHre pe3ynbTaToB ornpoca. CoCTaBlIeHUE UarpaMM pPa3InIHBIX BUIOB.
Pabora ¢ Tabnmunamu.

Tema Ne3. Opranuzauus uccjaegoBanus (64)

[TpaBmia pabotel B rpynmne. OnpeneneHne TeMbl IPOeKTa ISl TPYMI, 00bEeKTa U
npeaMeTa WCCleAoBaHUN. BBIIBIKEHUE THUIIOTE3, MOAOOP METOJOB HCCIEI0BaHUS.
C6op u o0paboTka MHPOpManUU MO BbIOpaHHON TeMe uccienoBaHus. CocTaBieHHE
otyeToB. [IpoBenenue IKCrepuMenTa, JMArHOCTUKH 110 BEIOpaHHOM TeMe. CocTaBieHHe
MIPYIIOKEHUS.

Tema Ned. Opopmitenue pador (24)

TpeboBanus k odopmieruto pabdor. OOCoOmenne warepuana. [IpaBwia
odpopmienuss O6mbimorpaduueckoro martepuana. [IpeaBapurensHOE TPOCTYITHBAHHEC
BBIBOJIOB M UTOTOB I10 MCCJICIOBAHHUIO.

Tema NeS. 3amura pador (24)

[ToarotoBka Tekcra 3amuThl paboThl. [loaroToBka mpeseHTanuu. 3ammra pador.
VYyactue B KoHGeEpeHIMsSX pazauyHoro ypoBHs. IlonBeneHue uWTOTOB pPabOTHI.
Pednexcus.

Y4eOHO-TEeMATHYECKHNH TIJIAH

No Bcero | KoaundecTBo yacoB
HaumenoBanue rem
HacCoB | teopust NMPAKTHKA

BBenenue. 1 1

Tema Nel. JTanbl NPoeKTHONH PadoThI 3 1 2

1. | Dtansl pabOTHI HAJl TPOEKTOM 1 1

2. | PazpaboTka MUHH-TIPOEKTA 1 1

3 [lenu u 3aga4un, METObI UCCIIEIOBAHUS. 1 1

" | DopmynupoBaHUE TUIIOTE3 U TPOOJIEM.
Tema No2. Ilouck undpopmanuu 3 1 2

PaGoTa B mkonsHOM OMOINOTEKE C
1. | xaramoramu, pa3au4HbBIMU 1 1
MCTOYHHKAMU WH(OOpMaIiu.

CocTaBiieHUsI AaHKET, OTIPOCHUKOB,

2. 1 1
UHTEPBBIO.
[IpaBuna nposeaeHus onpoca,

43| wunTepBhIOMpOBaHUs. [lonck oObekTOB | 1 1
s orpoca. UHTepBBIOMpPOBaHUE.

Tema Ne3. Opranuzanusi uccjieJ0BaAHUSA 6 6

1 OrnpenesneHue TeMbl IPOEKTa, 00bEKTA U

" | mpeameTta, mpoOeMa U ruroTesa 1 1
UCCIICIOBAHUSI.
5 [lenenonaranue v MJIaHUPOBAHUE, 1 1

BBI60p MCTOJOB UCCIICAOBAaHUA.

3. | Coop unDOpMAaLIHH 11O TEME. 1 1




4 [TpoBeneHune s3KCIepUMEHTa,
" | AMarHOCTHKU T10 BEIOpaHHOH TEMe. 3 3
DopMyTUpOBaHUE BHIBOJIOB.
Tema Ne4. Odopmiienue pador 2 2
1 [IpenBapuTenbHOE IPOCTYITNBAHIE 1
BBIBOJIOB M UTOTOB T10 MCCJICIOBAHMIO.
5 Ob6o6menue matepuana. TpeboBaHus 1 1
" | K ohopMIIEHUIO PaOOTHI.
Tema NoS. 3ammra pador 2 2
1. | IlloaroToBKa K 3alMTe MPOEKTA. 1 1
2 3amuTa npoekToB. [loasenenue 1 1
" | uTOroB, pedeKcusl.
Bcero yacos 17 3 14

Oo0pa3oBaTesibHBIE PEeCYPChI K KYpPCY

|.Yueonaa u memoouuecxkan rumepamypa.

Jlumepamypa onsa yuumens:

1. Kasepuna A.A. Xumus. [Inanupyemsie pe3ynbrathl. Cuctema 3aaanuii. 8-9
KJIACChI: ImocoOue s yuutened obmeoOpas3oBar. yupexaenuid / A.A. Kasepuna, P.I".
Nanora, J[.}O. [Hob6potun; mox pen. I'.C. Komanesoii, O.b. Jlorunooii. — M.:
[Ipocsemenne, 2013.

2. OpraHu3aiusi NpOeKTHON JeATeNbHOCTH Mo XUMHH. 8 — 9 kiaccel. / Cocr.
C.I'. Hlep6akoBa. — Bonrorpan: UTJ «Kopudeiin, 2007.
3. epbakoBa C.I'. «JlocTkeHne MeTanpeAMETHBIX 00pa30BaTeNIbHbIX

pEe3yJIbTaTOB B paMKax pealn3allid MeTanpeAMETHON o00pa3oBaTeIbHOM MPOrpaMMBI
IIKOJIb», COOPHUK HAy4YHBIX M METOJWYECKUX CTaTed BCEPOCCUHCKON HAay4YHO-
npakTudecko  koHpepeHIMH  «OCHOBHBIE  BOMPOCHI  TEOPUHM U MPAKTUKHU
npenojaBanus», Mocksa, «ILimaneray, 2013.

4, [TomuBanoBa K.H. IlpoekTHas neATenbHOCTh IIKOJBHUKOB: MOCOOME st
yuurens / K.H. [TonuBanoBa. — 2-e u3za. — M.: [IpocBemenue, 2011.

5. [IpumepHBIe TTPOrpaMMbl OCHOBHOTO 0011er0 oOpazoBaHus. Xumus. — M.:
[Tpocsemenue, 2010. — 48 ¢. - (CtaHmapThl BTOPOTO MOKOJICHUS).

6. [Iporpamma kypca «Xumumn» misg 8-11 kmaccos / aBropel O.C. 'aGpuensi,
A.B. Kymmiosa. — M.: «JIpoda», 2012.

7. COopHuk mnporpamm. McciegoBaTenbckass W MNPOEKTHAs JEATEIbHOCTD.

CoumanbHast  gesitenbHOCTh.  [IpodeccroHanbHass  opuweHTalusa. 3J0pOBBIA U
oe3omnacHblii 00pa3 ku3Hu. OcHoBHas mikosia / C.B. TperbsikoBa, A.B. UBanos, C.H.
Yuctskosa u ap.; aBT.-cocT. C.B. TpetrbsikoBa. — M.: [Ipocsemenue, 2013.

8. dopmupoBaHUE YHUBEPCAIBbHBIX YU€OHBIX ACHCTBUI B OCHOBHOM IIKOJE: OT
nevictBus k mbicnu. Cucrema 3amanmii: mocoowe st yuurtens/A.I'. Acmonos, I'.B.
bypmenckas, U.A. Bomogapckas u ap.; nox pen. A.I'. AcmoinoBa. — 4-¢ u3a. — M.:
[Ipocsemenue, 2014.

Q. XuMusi: IPOEKTHAsI ACITeIbHOCTD yuamuxcs / aBT.-cocT. H.B. [llupmmuna. —
2-e u3l., ctepeotutn. — Bonrorpan: Yuutens, 2008.



10. Xwumms. 9 knacc: cOOpHHMK AJNEKTHBHBIX KypcoB. Brim.3 / aBt.-coct. B.E.
Mopo3zoB. — Boarorpaa: Yuurtens, 2007.
Jlumepamypa 0n1a yvawguxca:

1. Anexcunckuii B.H. 3anumMarenbHble ONbIThl O XUMUK: KHUTA 171 yduTENs.
— 2-e u31., ucnp. — M.: [IpocBemenue, 1995.
2. Hepsatkun B.B., JIaxosa FO.M. Xumus njis mo003HaTeabHBIX, Hian O 4eM He

y3Haemb Ha ypoke / XynoxHuk [.B. CokonoB. — SpocnaBib: Akagemusi pa3BUTHSL:
Axanemus, K°: Axkagemus Xomngunr, 2000.

3. Kykymkua FO.H. Xumus Bokpyr nac: Cropas. mocobue. — M.: Breicm. mik.,
1992.

4. Mup xumuu. 3aHumarenbHble pacckasbl 0 xumud. Coct. FO.1. CmupHOB. —
CIIO0.: UKD «MuM-Dkcnpeccy, 1995.

5. Onbrun O.M. OnbiTel 6€3 B3pbIBOB. 131, 4-¢ — M.: Xumus, 1995.

. lemoncmpayuonnsvie u oudakmuueckue mamepuaibol.
Lemoncmpayuonnvie madbauybi:

. TaGmumpsl  moctostHHOro  3kcnoHupoBanus: «llepuonuueckas cucrema
xumuueckux snemeHToB J[.MI. MenneneeBay, «Tabnuia pacTBOPUMOCTH KHUCIIOT,
OCHOBAaHMI, cOJied B BOJE U Cpeda pacTBOPOB», «DIEKTPOXUMHUYECKUI psif
HaIpsHDKeHU MeTamwioB», «lIpaBuiia TeXHUKH O€30MacCHOCTH B KaOWHETE XUMHUNY,
«IIpaBuiia Mo TexHUKe 0€30MACHOCTH MPpHU paboTe B XUMUYECKOM KaObuHeTe», «Okpacka
WHIUKATOPOB B pa3IMYHbIX cpenax», «l['eHeTmueckas CBA3b HEOPraHUYECKHX
COCIMHEHUI».

. TaOnuil cMeHHOTO SKCTIOHUpOBaHus: «KOMIIEKT MOPTPETOB I KabuHeTa

XUMuUn», «KauecTBeHHbIE pEaKMK HA KATHOHBI U aHUOHBD, « XUMUYECKUE PEAKLIUN.
Juoaxmuueckue mamepuanol:

AHKETBI U1 yYaluXCsl.

PekomeHanuu no BbIOOPY TEMBI MPOEKTA.

TpeOoBaHuUs K 3alIUTE MPOEKTOB.

[TamsiTka 0 paboTe B rpymre.

Kpurepuu olieHUBaHUS TPOESKTHBIX PaldOT.

Xumuqecme Ppeaxmuebl U MamepuaJibl.

Haubosnee yacTo ucnosnb3yemMble peakTUBbI 1 MaTEpPUAJIbI:

o0 E

1. [IpocTeie BemecTBa - Meb, HATPHM, KAJIBIIAM, AJIIOMUHUN, MarHui, Keje30,
IIUHK, cepa, CBUHEIL, TUTUH, (hochop KpacHBINA, OpoM, MO, yroJib, Tpadur.

2. Oxcunpl — meau (I1), kanwius, sxenesa (I11), maraus, marpanna (IV), 6apust.

3. KucnoTsr - consnas, cepHasi, a30THasl.

4, OcHOBaHusl - THAPOKCUJ HaTpus, Kanbius, Oapusa, kamusa, wmeau(ll),
anmoMuHusA, 25%-HbIi BOAHBIN PACTBOP aMMHAKA.

S. Comu - xyopunbel Hatpusi, meau (II), xenesa (III), Oapus, kanbius,

ATFIOMUHUS, aMMOHUSI; HUTPAThl Kaus, HaTpus, Kaneius, ceuHua (I1); cynedarsr meau
(I1), xene3a (II), amroMuHMs, aMMOHUSI, Kajdus, KaJbIusg OpOMHU U CUJIMKAT HATPHUS;
kapOoHatel Hatpusi, meau (II); amerar cBunma (II); Mpamop, Men, Manaxur;
MepMaHraHat Kajusl.



6. Oprannyeckne COeUHEHUS - KpaxMal, TJIMIIEPHH, YKCYCHAs KACTI0Ta, METHU-
JIOBBIA OpaHKeBbI, (eHondTasenH, JIaKMOWJ, TJIIOKO3a, caxaposa, (popMmaiabaerus
40%, neTh, OCH3UH, STUIIOBBIN CIIUPT, (PEHOI.

Xumuueckasn 1abopamopuas nocyoa, annapamsl U npudopb.:

1. [TpuGops! 15 pabOTHI C Ta3aMH - MOJYyUYECHHE, COOUpPaHUE.

2. Anmapatsl ¥ IpuOOPHI JIJIsl OTMBITOB C KUJAKUMHU U TBEPJbIMHU BEIIECCTBAMU -
buIbTpOBaHKE, KPUCTAIIIM3AIMS; POBEICHUE PEAKIIUIl MKy TBEPABbIM BEIIECTBOM U
KHUIKOCTBIO, KUIAKOCTBIO U KHUIKOCTHIO, TBEPABIMU BEIICCTBAMH.

3) [Ipubops! g U3ydeHUS TEOPETUICCKUX BOTPOCOB XMUMUU - WILTFOCTPAIIHS 3a-
KOHA COXpPaHEHUSI MacChl BEIIECTB, JEMOHCTPAIIHS 3JICKTPOIIPOBOAHOCTH PACTBOPOB.

4) W3meputenbHble W HarpeBaTelbHble MPUOOPHI (CyXOoe roprouee), pa3iHyuHbIC
MIPUCTIOCOOJICHHMSI JIJIS1 BBITIOJTHEHUS OTIBITOB.

5) IlpoOupku CTEKJISIHHBIC; KOJOBI KOHWYECKHE, CTaKaHBbI CTCKIITHHBIC; MAJOUKH
CTEKJISIHHBIE; BOPOHKA CTECKJISTHHAS.

6) [IpoOku pe3nuHOBBIE.

7) Hepxarenu ajist mpoOUpOK.

8) llltatuB maGopaTOPHBIN; IITATUB JJIs TPOOUPOK.

9) OunbTPHI pa3HBIX JUAMETPOB.

10) Crinuku; acOecToBas CeTKa; JIyYHHbI, CBEUKH.

H1. Dnekmponnsvie oopazosamenvhsie pecypcot.

s yuumens:

. http://kontren.narod.ru - nHGOpMaMOHHO-00pa30BaTEIILHBIN CANT IS TeX,
KTO U3y4aeT XUMHIO, KTO €€ MPENOIaeT, Ui BCEX KTO HHTEPECYESTCS XUMHECH.

. http://www.alhimik.ru/ - Anxumuk - OIMH W3 JIy4lIMX CANTOB

PYCCKOSA3BIYHOTO XUMHUYECKOr0 MHTEpHETA OPUEHTUPOBAHHBIN HA YUUTEINA U YUEHUKA,
IIPENOABATENS U CTYICHTA.

. http://www.hij.ru — Xumus u Xusap - XXI Bek (HaydHO-TIOMYJISIPHBIN
JKYPHAI JJISl BCEX, MHTEPECYIOLIUXCSI XUMUCH )

Jna yuawuxca:

. http://djvu-inf.narod.ru/ (snexTponHas OuOIHOTEKA)

. http://ru.wikipedia.org/ (cBoOO HAS SHIUKIOEINS);

. http://www.dutum.narod.ru/element/elem00.htm (Pacckasbl 06 31eMeHTax)

. http://www.himhelp.ru/ (TTomHbIH Kypc XUMUH)

. http://chemi.org.ru/ (Y4eOHHK XUM¥H)

. http://home.uic.tula.ru/~zanchem/ (3anumarenbHas Xumusi)

. http://hemi.wallst.ru/ (Xumus. OOpa3oBaTeNbHbIH CANT 1JIs MIKOJIBHUKOB)

. http://chemistry.narod.ru/ (Mup xumuw)

. http://www.alhimikov.net/ (ITone3nas uHGOpMAIUS 10 XUMHH)

. http://www.xumuk.ru/ (XuMuK.ru - caliT o xumum I y4uTeICH U
YYEHHKOB)

. http://www.hemi.nsu.ru (OcHoBbl XHMHHU: 00pa30BaTENbHBIA CANUT IS
IIKOJIbHUKOB U CTYJICHTOB)

. http://webelements.narod.ru (WebElements: OHJIAWH-CIPABOYHHUK

XHMHYECKUX IJIEMEHTOR)
. http://belok-s.narod.ru (beok u Bce 0 HEM B OMOJIOTHH U XUMUH )




. http://all-met.narod.ru (3anumarenbHas XUMHUS: BCE O METaJLIAX )

. http://experiment.edu.ru (Komiekius «EcTecTBeHHOHAYYHBIC
IKCIIEPUMEHTBI»: XUMHS )

. http://schoolchemistry.by.ru (LLkonpHas XuMus )

. http://adalin.mospsy.ru - YBnekareiabHass XUMHS. 3aHUMAaTelIbHAs XHUMUS

OIBITHI. 3aHMMAaTeNbHAs XUMHS JUIS Majbllleid. 3aHuMaTeNlbHas XUMUS Ui JIeTEH.
3aHuMaTenbHasi XUMUS B JOMAIIHUX yCIOBUAX. OMBITEI IO XUMUU A7 ieTeid. OmbIThI
1o XuMuH oMa. OTBITH IO XMMUU B IOMAITHUX YCIOBHUSX.

. http://allmetalls.ru - 3anumaTensHas xumust: Bee o Metaiax

. http://mirhim.ucoz.ru — caiitr «Mup xumun» (UCCIETOBATEILCKUE PAOOTHI
y4-Cs 110 XUMHH).

IIpumepHbIe TEMBI IPOEKTHBIX PadoT:
. BBITOBBIE OTXO/IBI.
. 'opoxackas cBanka.
. J1e3010paHThI 1 030HOBBIN IIUT IJIAHETHI.
. XMMHKHU O CEKpPETax KpacoThl.
. Bce o nuiiie ¢ Touky 3peHust XMMUKa.
. HaitHble UICTOPHUH C TOUYKH 3PEHUS XUMHUH.
. Moe x060u — Bsa3anue. O BOJIOKHAX.
. Moe xo00u — muthe. O TKaHsX.
. XuMHSI Ha KyXHE.
. Caxap, KOTOPBII MBI €IUM.
. OOGBIKHOBEHHOE Uy 10 (OMAILIHUE IKCTIEPUMEHTHI).
. XM 1 BOCHHOE JIEJI0.
. [luiieBbie 100aBKU: 32 U POTHUB.
. CriocoObl OYUCTKH MUTHEBOM BOJIBI.
. Koe — uto 0 3epkanax.
. CTekiia — XxaMeneoHsl.
. XUMUSI U BUPTYaJIbHBIN MUP.
. I3 ucropun xumuu.
. UcTopus cinuku.
. CoBpeMeHHbIE MATHOBBIBOSIINE CpeicTBa. THCTpYKIIHS TOJb30BATENIO.
. Be3necymue nonumepsl.
. JlJaypeatsl HoGeneBckoit mpemMun B 001aCTH XUMUHU.
. ATFOMUHUWI HAa KyXHE: ONIAaCHBIN Bpar WJIA BEPHBIM MOMOIIHUK?
. [ToBapeHHas conb: Bpea WM NOJb3a?
. Hamr mroOuMbBIi TUMOHAI, THI MOJIC3EH MM Kak?
. Men u ero KkauecTBo.
. BommieOHbIi Mup KpHUCTAIIIOB.
. Kucnorusle noxman.
. Bona mupa u mup BOabI.
. [Ipenapatbl OBITOBOVM XMMUU B HAIIIEM JIOME.
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