MyHulnanbHoe 001e00pasoBaTebHOe YUPEexKIEHAE
«Cpenmstst mkoma Ne 134 «/lapoBanuey
Kpacuoapwmeiickoro paiiona Bomnrorpazay»

[Tpunsto CornacoBaHo VTBepKIEHO

Ha 3aceganuu MO 3am. aupektopa no YBP Ha I1eJarOrHYeCKOM COBETE
€CTeCTBEHHBIX HayK C.I'llep6akoBa  ITpotoxom Ne 3

[Tpotexon Ne 1 «31» asrycra 2017T. ot «31» asrycra 2017 .
oT «28» asrycra 2017 .

PykoBozmutens MO

_i%f__ 1.B.1Bupko

IIporpamma
dakyapTaTHBA
«IIpoeKTHO-HCCACI0BATENbCKAS JeATeTbHOCTD
no xumun. 9 kiace»

Asrop — coctasutens: HlepOaxosa C.I,
YUYHTETh XUMUHU BBICIIIEH
KBaTU()UKALIUOHHOM KAaTETOPUH

Bomnrorpan, 2017 ¥



IHosicuuTeaLHAA 3aNIUCKA.

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

AKTYaJnbHOCTh IPOEKTHOU JIEATENTbHOCTH OOYCJIOBJIEHa BBEICHUEM CTaHIAPTOB
HoBoro mnokoyieHus. ®I'OC OOO TpebOyeT wucCHOIL30BaHUS B 00pa30BaTEILHOM
MPOIIECCE TEXHOJIOTUN ESTEIbHOCTHOTO THUIMA, METOAbl MPOECKTHO-UCCIEI0BATEIBCKOM
NEATeIbHOCTH  OMNpEJEJeHbl KaKk OJHO W3 YCIOBHHM pealn3allud  OCHOBHOM
o0pa3oBaTeabHON TIPOTpaMMbl  OCHOBHOTO o00miero oOpaszoBanus. CoBpeMEHHBIC
pa3BUBAIOIIME TMPOTPaMMbl  OCHOBHOTO OOpa30BaHHUS  BKJIIOYAIOT  MPOCKTHYIO
JIEATEIIbHOCTh B COJICPKAHKUE PA3IMUYHBIX KYPCOB U BHEYPOUYHOU JI€SITEILHOCTH.

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

[IpencraBieHHbI KypC MOXHO OTHECTH K OJJHOMY W3 CPEACTB, 00ECIEeUNBAIOIINX
BO3MOYKHOCTh TMEJArory CMECTUTh aKIEHT IeJel Uisi YYEHHUKOB C COAEpKaHus 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:

- OCBOCHHUE COITMAJTILHBIX POJIeH, HEOOXOIUMBIX ISl Y4eOHO-UCCIEA0BATEILCKON 1
MIPOEKTHOM JEATEIbHOCTH;

- aKTyaJbHBIE JJISI TaHHOTO BUJA JEATEIbHOCTU ACMEKThl JIMYHOCTHOTO Pa3BUTHUSL:
YMEHUE VYYHUTHCS, TOTOBHOCTh K CAMOCTOSITEIBHBIM TIOCTYIKaM U JACHCTBUSM,
1EJIeyCTPEMIIEHHOCTh, CAMOCO3HAHUE U TOTOBHOCTH MPE0JI0JIE€BATh TPYAHOCTH;

- OCBOCHHE Hay4YHOU KapTUHBI MUPA, TOHUMAHHUE POJIM U 3HAYEHUSI HAYKU B )KU3HU
OOIIECTBA, 3HAYUMOCTH  y4€OHO-HCCIIEIOBATEILCKOM M MPOEKTHOM  paboThI,
WHHOBAIIMOHHOW JEATEIbHOCTH; OBIAJCHUE METOJaMHU W METOJI0JIOTHEH IO3HaHMS,
pa3BUTHE MPOAYKTUBHOTO BOOOPAKECHHUS;

- pa3BUTHE KOMIETEHTHOCTH OOIICHHUS;

. o6naoenue 00yUarUUMUCS NPOOYKMHO-0PUEHMUPOBAHHOU 0esIMENbHOCTbIO
npU NOMOWU NOCNe008AMENbHO20 OCBOCHUSL!

- OCHOBHBIX 3TaIlOB, XapaKTEPHBIX JJI UCCIICIOBAHUS U TPOCKTHOM pabOThI;

- METOJIOB OINpEACiICHUsT KOHKPETHOTO TOJIb30BaTelNsl MPOAYyKTa (pe3ysbTaTa)
MIPOEKTA WU UCCIICIOBAHMUS;

- TEXHOJIOTMH aHajii3a WHHOBAIMOHHOTO IMOTEHIMaja MPOJIyKTa J0 MOMEHTa
HayaJyia ero Co3/IaHus;

. passumue MmeopuUecKux CHnocoOHOCmel U UHHOBAYUOHHO20 MblUUIEHUs
obyuarowuxcs Ha base:

- MPEIMETHOTO ¥ METAMPEIMETHOTO, HAYYHOTO U TIOJIMHAYYHOTO COACPIKAHUS;

- BJQJICHHE TpUEMaMH W METOJaMH y4eOHO-MCCIIeOBATEIhCKOW M MPOEKTHOMN

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

yuumenetl, cneyuaiucmos 3a CUeT MOoTeHIMaia ¥ MHOTooOpas3usl 1eJiel, 3a1a4 U BUJIOB
y4eOHO-UCCIIEI0BATEIILCKON U MTPOSKTHOM JEATEIBHOCTH.



Hcxons v3 menei, pemarTcs CIeIyIONIIe 3aau:

. oOyueHue I1eNIenoaraHuio, TIIAHUPOBAHHUIO H KOHTPOJIIO;

. OBIIQJICHHE TMpHEeMaMH pabOThl C HECTPYKTYpUPOBAHHOW wuHpOpMammen
(coop u oOpaboTka, aHamuM3, MHTEpPIpETalUs MW  OIEHKa JOCTOBEPHOCTH,
aHHOTUPOBaHWE, peQepUpPOBAHHME, KOMIMJSAIMSA) W MPOCTHIMH (OopMaMy aHalu3a
JTaHHBIX;

. o0y4eHHne METOJaM TBOPUECKOTO PEIIeHUs MPOEKTHBIX 3a/1a4;

. dbopMupoBaHHEe YMEHUW TPEACTABICHHUA OTUYETHOCTH B BapUATUBHBIX
dopmax;

. (dbopMupOBaHrE KOHCTPYKTUBHOTO OTHOIIEHUS K paboTe;

. CO3/IaHHE JOMOJHUTENbHBIX YCIOBUHM [UIsl YCHEIIHOW COLUANM3aliui U

OpHUEHTALUU B MUpE Mpodeccuit.

Oo0mas xapakTepucTUKa y4e0HOro nmpeaMera.

B coorBerctBun ¢ ®PI'OC OOQO yuammecs MAODKHBI OBJIAJETh TaKUMHU
MO3HABATEJIbHBIMU yYE€OHBIMU JEHCTBUAMH, KaK YMEHHE (POPMYJIHPOBATH MPOOIEMYy 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, TIPEJICTABIIATh UX M OTCTAaWBaTh CBOIO TOUKY 3peHusd. Kpome Toro,
yyaluecs JOJDKHBI OBJIQJIETh 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, IPEIMETHBIX M METaIpPEIMETHBIX
00pa30BaTENbHBIX PE3YIbTATOB.

dopMUpOBaHUE STUX YHUBEPCATBHBIX Y4YEOHBIX JCHCTBUN HauMHAETCS el B
HAa4yaJIbHOM IIKOJIE, @ 3aT€éM B OCHOBHOW WIKOJIE IPOUCXOAUT HX pPa3BUTHE U
COBepIIeHCTBOBaHUE. B OCHOBHOI 00pa3oBaTeNbHON MpOrpaMMe OCHOBHOTO OOIIETro
obpazoBanus (OOIT OO0O) MOV CIII Ne 134 «JlapoBaHue» npeaycMoTpeHO 0OydYeHHe
OCHOBAM TIPOEKTHOM JEeATeNbHOCTH B S kiacce. JlanpHeilnee pa3BUTHE U
COBEPILIEHCTBOBAHUE MPOEKTHBIX YMEHHUW O0OydYaromuxcsi MNpOAODKAeTCsl B Kypce
«IIpoekTHast JEATETBbHOCTh MO XHUMHH. & KIAcC» HAa KOHKPETHOM MPEAMETHOM
Marepuajie Kypca XuMuM &8 Kiacca. lIpeacTaBieHHBIM aHAJOTMYHBIA Kype JIA
oOy4aromuxcs 9 kiacca, KOTOpbIM MPEACTOUT 3alIuTa MHAUBUAYanbHOTO [IpoekTa mo
3aBEpUIEHMH OCHOBHOTO  00miero  oOpa3oBaHusl, IIPOJIOJKAET  OCHOBHYIO
KOHIENTYalbHYI0O MJCI0 MO OOY4YeHHMIO TOJPOCTKOB HaBBIKAaM  IMPOEKTHOU
nesATenbHOCTH. OCHOBHBIM JIOTIOJIHEHUEM SIBISIETCS aKLEHT Ha HCCIEHOBATENbCKYIO
cocTaBisIIOLIY0 Kypca «IIpoekTHO-uccienoBarenbckas IEATEeIbHOCTh MO XMUMHH. 9
KJIace».

Ilpoexmuas OesmenvHocms 0cobast ¢opma ydeOHOU pabOThI, CIIOCOOCTBYIOIIAS
BOCIIUTAHUIO CaMOCTOSITENIbHOCTH, WHUIIMATUBHOCTH, OTBETCTBEHHOCTH, MOBBIIICHUIO
MOTHBaLUU U 3(PPEKTUBHOCTU YUEOHOU AEATENBHOCTH; B XOJ€ pealn3aluid UCXOTHOTO
3aMbIcila Ha MPAKTUYECKOM YpPOBHE Yyuallluecs OBJIAQJCIOT YMEHHEM BBIOHMpaTh
aJIeKBaTHBIE CTOSIIEH 3ajaue CpelCcTBA, MPUHUMATH pPEIICHHs, B TOM YHCIE U B
CUTyalUsIX HeomnpeaenéHHOCTH. OHU MoyydaT BO3MOXHOCTh Pa3BUTh CIIOCOOHOCTH K



pa3pab0TKe HECKOJIBKUX BApPHAHTOB PEIICHHM, K TOWCKY HECTAaHIAPTHBIX PEIICHUA,
MOMCKY U OCYIIECTBICHUIO Han0o0Jiee MPUEMIIEMOTO PEIICHUS.

B Xone mnmaHupoBaHMS W BBITIOJIHEHUS YYEOHBIX MCCIIEIOBAaHUN O0O0yYaroIIuecs
OCBOAT yYMEHME ONEpUpPOBATh TUMOTE3aMU KaK  OTJIUYUTEIBHBIM HHCTPYMEHTOM
HAy4YHOTO PaCCYXICHUS, MPHUOOPETYT OMBIT PEIICHUS HHTEUICKTyalbHBIX 3ajlad Ha
OCHOBE MBICJIEHHOTO TIOCTPOCHHS PA3IMYHBIX MNPEANONOKEHUN M UX IOCIEIYIONICH
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 BHUKATh B CYTh H3yYaeMbIX MpOOJIEM, CTaBUTh BOMPOCHI,
3aTParuBarOlINe OCHOBBI 3HAHWUM, JIMYHBIA, COLUMAIbHBIN, UCTOPUYECKUN >KHU3HECHHBIN
OTIBIT;

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

* OCHOBBI IICHHOCTHBIX CY>KJIEHUM U OIICHOK;

* YBAXXCHUE K BEIMYHUIO YEJIOBEUECKOTO pasyma, IMO3BOJIAIOIIETO IMPEO10JIeBaTh
HEBEXKECTBO U NPEAPACCYJKH, Pa3BUBATh TECOPETUUECKOE 3HAHHWE, IMPOJBUTATHCS B
YCTAHOBJICHUM B3aMMOMNIOHUMAHUS MEXKIY OTCJIbHBIMU JIIOABMU U KYJIbTYPaAMU;

* OCHOBBI IOHMMaHMS MIPUHIIUITHAIBHON OrPaHUYCHHOCTH 3HAHUS, CYIIIECTBOBAHUS
pPa3JIUYHBIX TOYEK 3PEHUSI, B3IVISJ0B, XAPAKTEPHBIX ISl Pa3HBIX COIUOKYJIbTYPHBIX
Cpen U JIIOX.

OueHka NPOEeKTHOM AeITeJIbHOCTH YUAITUXCS

O1eHKa MPOEKTHBIX pabOT OCYIIECTBISAETCS CJICAYIOMMUM 00pa3oM:
Oyenka ungopmayuu 8 npoexmax.:

1) nenocTHOCTH (coaepxKaTeIbHO-TEMaTU4eCKasi, CTUJIEBAs, SI3bIKOBAsI);

2) CBSI3HOCTH (JiorMueckasi, popMabHO-SI3bIKOBAs );

3) CTpYKTypHas yInopsa04€HHOCTb;

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

5) opuruHaIBLHOCTH (COepIKaTeIbHAs, OOpa3Hasi, CTUJIEBast, KOMIIO3UIIMOHHAS).
Oyenka uccned0o8amenbCckol 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, aKTYaJlbHOCTb U HaJA&XKHOCTh (DAKTOB,

HaOJIFOACHUM, T0KA3aTEIbCTB);

5) aHanu3 1 oTOOp BEPHBIX TEOPH, CHHTE3 HOBOM MH(OpMAINK;

6) cornocTaBiieHHE (COOTHOIIEHHE) JAaHHBIX U YMO3aKIOUEHUH, UX ITPOBEPKA;

7) BBIBO/IBI;

8) mocTaHOBKa HOBOM MPOOJIEMBbI KaK pe3yibTaT MPOBEIEHHOTO UCCIIEIOBAHUS;

9) oObeKTUBHAS HAyyHasi 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) mpoayMaHHOCTh CTPYKTYpbl (COCTaBHBIX YacTed W MX IMOCJIEeI0BATEILHOCTH)
MIPOEKTA;
6) 4ETKOCTH pacrpeesieHus] PYHKIUN KaKI0TO y4aCcTHUKA (€CIIM aBTOPOB HECKOJIBKO);
7) odopmiieHHe pPe3yJlbTaTOB — KOHEYHOIO TMPOJYKTa B COOTBETCTBUU C
COBPEMEHHBIMH TPEOOBAHUSIMU K JAHHOMY BHY IIPOYKTOB;
8) Hanmuuue BHEIIHEW (HE3aBUCUMOM) OIICHKHM pe3yJbTaTOB IMpoekTa (OT3BIBOB,
PELIEH3UPOBAHUS U T. I1.);
9) 0o0BbeKTUBHAS HOBH3HA (OPUTHHAIIBHOCTH, aBTOPCKHM XapakKTep);
10) MacmTabHOCTH (IT0 OXBAYEHHOMY MaTEpHAITy, O MOTEHIUAIBHBIM NOTPEOUTENSIM U
T. 1.).

Oyenxa yugposwvix mexHonro2uii 8 npoekme:
1) ynoO6CTBO MHCTAIIISTINY;
2) nu3aiiH u rpaduka;
3) ApyKeCTBEHHOCTh UHTEP(eEiica;
4) pyHKIIMOHAIbHBIE BOBMOXXHOCTH;
5) onTUManIbHOCTH UCHOIB30BAHUS PECYPCOB.

KpnTepml OLCHKH 3aIlIUThbI

Oyenka ooknada (evlcmynienus):

1) cBoOOIHOE BIaZIeHUE TEMOW MPOEKTA;

2) MOHOJIOTHYHOCTh PEUU;

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

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

1) HarsIAHOCTS;

2) UCTO0JIb30BAHHE COBPEMEHHBIX IEMOHCTPAIIMOHHBIX CPECTB;

3) KOMIO3UILIMOHHAS] COUYETAEMOCTh C JOKIAI0M;

4) OpUTMHAIIBHOCTb.

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

OcHogbl yuebHo-uccne006amenbCKoil U nPOeKmHOl 0esme1bHoCmu
Buinycknux nayyumcs:



* [NIAHUPOBATh W BBIMIONHATH YyYEeOHOE WCCICAOBAaHWE M YYEOHBINH MPOEKT,
UCIIONIb3Ysl 000pYJIOBaHME, MOJENHU, METOJbl U MPUEMBI, aJ€KBATHBIE HCCIEAYEeMOMN
npobiieme;

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

* pacro3HaBaTh U CTaBUThb BOMPOCHI, OTBETHl Ha KOTOPbIE MOTYT OBITH MOJTYYEHBI
nyTéM HAy4YHOIO HCCIIEIOBAaHUs, OTOUpPATh aJCKBATHBIE METOJbl HCCIIEIOBAHUA,
bopMyIMpPOBATh BHITEKAIOLIUE U3 UCCIEAOBAHUS BBIBOIBI;

* ICTIOJIb30BaTh TAaKWE E€CTECTBCHHO-HAYYHBIE METOABl W MPUEMBI, Kak
HAONIOZICHUE, TIOCTAHOBKA MPOOJIEMBI, BBIABIDKEHHE  «XOPOIIEH  THIOTE3bD»,
DKCIIEPUMEHT,  MOJCITUPOBAHHUE,  HCIOJIH30BAHUEC  MATEMATHUYCCKHMX  MOJCIICH,
TEOpEeTHUECKOe 000CHOBAHNE, YCTAHOBIICHNE TPAHUI] TPUMEHUMOCTH MOJICTTH/TEOPHUH;

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

* OTINYATh (DAKTHI OT CYXJACHUN, MHECHUH M OLIEHOK, KPUTUUECKU OTHOCUTHCS K
CY>KJIEHUSIM, MHEHUSIM, OIIEHKaM, PEKOHCTPYHUPOBATh UX OCHOBAHUSI.

Buinycknux nonyyum 603moacHocms Hayyumsca:

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

* UCNOIBL306aMb 002A0KY, 03ApeHUe, UHRMYUYUIO,

* UCNOIL306AMb  MAKUe eCMmeCm8eHHO-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 UCMOPUHECKUX HAVK. AHKEMUPOBAHUE, MOOETUPOBaAHUe,

* YyeleHanpasieHHo U  OCO3HAHHO — pA36Uambv  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
UCCIeNOBaHUsT WM TpoekTta cdepe, GOpMHpOBaHHE YMEHUS COTPYAHUYATH B
KOJUICKTUBE M CaMOCTOSATENhHO paboTaTh, YSICHEHHWE CYIIHOCTA TBOPYECKOMN
HCCJIEIOBATEIILCKOW M TIPOEKTHON PabOThI, KOTOpas pacCMaTpUBAeTCs Kak MOKa3aTeihb
YCTENIHOCTH (HEYCIICITHOCTH ) HCCIICIOBATEIBCKOM TEITEITEHOCTH.

Buvinycknuk nayuumcsi:

* TUIAHUPOBATh U BBIMOJHATH YYCOHOE WCCIICIOBAHUE W Y4YEOHBIM IPOEKT,
UCITONIB3Yysl 000pYyI0BaHWE, MOJCIH, METOJbI M TPHUEMBI, aJCKBATHBIE HCCICTYEeMOM
npo0ieme;

* BBIOMpATh M MCTOIB30BaTh METOIbI, PEICBAHTHBIC pacCMaTPUBAEMOM poOIeMe;

* pacrio3HaBaTh ¥ CTaBUTH BOIMPOCHI, OTBETHI Ha KOTOPHIE MOTYT OBITH MOTYUYEHBI
nyTéM HAyYHOTO WCCIEOBAaHUS; OTOMPATh aJCKBATHHIE METOABl HCCIEIOBAHMUS,
(GbOopMyIMPOBATH BHITEKAIONTUE U3 UCCIEIOBAHUS BHIBOIBI;

* MPUMEHATH TAaKWME€ MaTEMaTUYECKHE METOAbl M TMPUEMBI, KaK aOCTpaKius |
ujeann3anus, J10Ka3aTeabCTBO, MOKA3aTeIbCTBO OT MPOTHUBHOTO, JTOKA3aTEIHCTBO IO



aHAJIOTUH, OTIPOBEPIKCHHE, KOHTPIIPUMED, UHTYKTUBHBIC U JEAYKTUBHBIC PACCYKICHHUS,
MOCTPOEHUE U UCTIOJHEHUE aIrOpPUTMa;

* HCIOJb30BaTh TaKU€ E€CTECTBEHHO-HAyYHbIE METOJAbl W NPHUEMBI, Kak
HaOJIOZICHUE, TIOCTAHOBKA  MPOOJIEMbI,  BBIABMKEHHUE  «XOpPOIIEH  THUIOTE3bD»,
HKCIIEPUMEHT,  MOJIETMPOBAHHUE,  HCIOJb30BAHHE  MAaTEMaTUYECKUX  MOJETEH,
TEOpEeTUYECKOe 000CHOBAHNE, YCTAHOBIIEHUE TPAHULl TPUMEHUMOCTH MOJIEIN/TEOPUH;

* HCIOJIb30BaTh HEKOTOpPbIE METOJbl IMOJY4YEHUs 3HAHUM, XapaKTepHbIE IS
COIIMAJIBHBIX W HWCTOPUYECKUX HAyK: TIOCTAaHOBKA TPOOJIEMBI, OIPOC, OIHCAHUE,
CPaBHUTEIIHHOE HUCTOPHUUYECKOE OTIHICAaHWE, 00BsICHEHHUE, HCITOJTh30BaHUE
CTaTUCTUYECKUX JIaHHBIX, MHTEepIpETanus (PaKkToB;

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

* oTuIm4aTh (AKThl OT CYXJCHUN, MHCHHN W OIICHOK, KPUTUYECKA OTHOCHUTHCS 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 HAYyYHOTO
3HAHMUSL.

Buinycknux nonyyum 603moacHocms HAyyumsbCa:

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

* UCNOIBb308aMb 002A0KY, 03aPEeHUE, UHMYUYUIO,

* UCNOTBL306AMb MAKUe MamemMamudyecKkue Memoovl U HNpuémvl, Kax nepeoop
JIO2UYECKUX 803MONCHOCMEN, MAMEMAMUYECKOe MOOEIUPOBAHUE,

* UCNOTL306AMb  MAKUE eCMeCmEeHHO-HAYYHble MemoOobl U NpPUémsl, Kak
abcmpazuposanue om NPUBXoOAUX HAKMopos, NpoeepKa HA COBMECMUMOCHb C
Opy2uMu U3BECMHLIMU (DaKMamu,

* UCNOIL306AMb HEKOMOpble Memoobl NOJYYeHUs 3HAHUL, XapakmepHvle OJis
COYUANIbHLIX U UCMOPUYECKUX HAYK. AHKemupoawue, MOoOeIuposanue, NOUCK
ucmopu4eckux oopasyos;

* UCNOIL306AMb  HEKOMOpble NPUEMbL  XYOOIHCECMBEHHO020 NO3HAHUS MUPA:
yenocmuoe omoopaxjiceHue Mupa, 00pa3HOCMb,  XYOOHCECMBEHHLIU  BbIMbICEI,
opeaHudeckoe eouHcmeo  obueco  0Co0OeHH020  (MUNUYHO20) U  eOUHUYHOZO,
OPUSUHATLHOCTD,

* YeleHanpasieHHo U  OCO3HAHHO  pA36Uuamv  CB0U  KOMMYHUKAMUBHbIE
CHOCOOHOCMU, 0CBAUBAMb HOBbIE S3bIKOGbIE CPEOCMEd;

* 0CO3HABAMb CBOI0 OMBEMCMBEHHOCHb 3d 00CHOBEPHOCNb NOJYYEHHbIX 3HAHUL,
3a Kawecmeo 8bINOJHEHHO20 NPOEeKmd.

[InanupyeMble  pe3yabTaThl  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/i CIEU(PUISCKUX OTIUIHMA 32
cu€T  CO3MaHMs  y4YEHUKAMU  JMYHOW  MPOAYKIHUHM W WHIUBHUIYAIBHBIX
WHTEJUICKTYaIbHBIX OTKPBITHIA B KOHKPETHOM 00JIacTH.

[TnanupyembiMu cnenupuyecKMMH pe3yJbTaTaMU y4eOHO-HCCIIEI0BATENbCKON
Y TIPOCKTHOU JEATEILHOCTH 00YUaIOIINUXCSl SBIISIOTCS:



* CaMOOIIpeieTICHHE B 00JIACTH MMO3HABATEIbHBIX HHTEPECOB;

*  yMEHHE  HCKaThb  HEOOXOOUMYI0  HMHPOpPMALMI0O B OTKPBITOM,
HECTPYKTYpPUPOBAaHHOM  HMH()OPMALMOHHOM  MPOCTPAHCTBE C  HCIOJB30BAaHHEM
NutepHera, mudpoBbIX 00pa30BaTEIbHBIX PECYPCOB U KAaTaJIOrOB OMOINOTEK;

* yMEHHE Ha TPAKTUKE TNPUMEHITHb YK€ HMEIOUIMecs 3HAaHUs U OCBaWBaTh
cneunpuyeckue 3HAaHUS JJIS  BBINOJHEHUS YCIOBUH TPOEKTa WM Yy4eOHOro
UCCIIEIOBAHMS,

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

* YMEHHE ONPECISITh MPOIYKTHI U PE3YIbTAThI IEATEIHHOCTH;

* BJIaJICHUE CIEIHAIBHBIMU TEXHOJIOTUAMH, HEOOXOIMMBIMH B MPOLIECCE CO3TAHMS
UTOrOBOT'0 MMPOEKTHOI'O MJIM UCCIIE0BATENBCKOTO MPOAYKTA;

* yMEHHE B3aMMOJICHCTBOBaTh B TIpYIIe, paboTarollell Haa HCCIEeI0BAaHHEM
po06JIeMbl UM HA KOHKPETHBIN Pe3yJIbTaT;

* YMEHHUE NPECTaBISITh U MPOJIBUTaTh K UCIIOJIb30BAHUIO PE3YNIbTAThl U MPOAYKTHI
IPOEKTHOM U yueOHO-NUCCIIEeI0BATEIbCKON AESITEIHOCTH.

Pe3ynbraraMu OCBOEHUS NMO3HABATEJBHBIX YHHBEPCAIbHBIX YYEOHBIX ACHCTBUI
SBJIAIOTCSA: TOBBIIIEHUE TPEAMETHON KOMIIETEHUMH TOJPOCTKOB; PpPacUIMpEHUE
KpYyro3opa B pa3jM4YHBbIX HayYHBIX 00JacTAX; YMEHHUE ONEpUPOBATH Kau€CTBEHHBIMU U
KOJIMYECTBEHHBIMU MOJENSAMHU  sIBJIEHUH; (OpPMUpPOBAHHE YMEHHIM OpraHu3aluu
CHCTEMBI I0Ka3aTeIbCTB U €€ KPUTHKH H T. T1.

PesynpraraMu  OCBOGHUSI KOMMYHUKATHBHBIX YHUBEPCAJIbHBIX  Y4EOHBIX
JEHCTBUI SBISAIOTCA PAa3NUYHBIE YMEHHUsS, CIIOCOOHOCTH M MPHUEMBI pabOTHI B TpYMIIE:
CIOCOOHOCTh K COTJIACOBAaHHBIM JICUCTBUSAM C YYETOM MO3MIMH JIPYTOTO; BIIAJCHHE
HOpMaMH M TEXHUKOU 001mIeHus; yu€T 0COOCHHOCTEe KOMMYHHUKAIIUH MMapTHEPA U T. TI.

B xone miaHupoBaHWS W BBHIMOJIHEHHUS YYE€OHBIX HCCIEAOBaHUN OOydaromuecs
OCBOSIT YMEHHE ONEepUpPOBATh TUIOTE3aMU KaK OTJIMYUTENIBHBIM HHCTPYMEHTOM
HAyYHOTO PpacCyKICHUs, MPUOOPETYT OMBIT PELICHUS HHTEIUIEKTYaJbHBIX 3aJad Ha
OCHOBE MBICJIEHHOIO MOCTPOEHHUSI PA3NMYHBIX MNPEANOJIOKEHUN M UX IMOCIeIyroLei
IPOBEPKHU.

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

BBenenue (14)

UccnenoBanre u  mnpoekT. Buasl mnpoektoB. (OcCoOEHHOCTH  MPOEKTHO-
UCCJIEI0BATENbCKON paboThl Mo XuMUHU. HaydHble METObI HCCIEAOBAHUS.

Tema Nel. DTanbl NPOEKTHO - UCCJIEA0BATEILCKON PadoThI (34)

OO6cyxaeHue roToBbIX MPoekToB. Tema, 00beKT U peaMeT ucciegoBanus. Llenu u
3amaun uccnengoanus. [logbop meromoB uccnenoBanud. IlocraHoBka mnpoOneMbl U
BBIIBI)KEHHUE TUIIOTE3, CIIOCOOBI TPOBEPKU THITOTES.

Tema No2. Ilouck unpopmannu (34)

PaGota B mIKOIBHON OMONMOTEKE C KaTalOTaMH, Pa3IMYHBIMH HCTOYHHKAMU
unpopmanuu. Ilouck wunpopmanuu B cetu MHWurepHer. CocTaBieHHE aHKET,
ONPOCHUKOB, MHTEPBBIO. [IpaBuia mpoBeleHUs ONMpoca, UHTEPBBIOMPOBAHUA. AHaIU3



aHKeT U 00001IeHne pe3ynbTaToB onpoca. CocraBieHre AuarpaMM pa3iIuIHBIX BUIOB.
Pabora ¢ Tabnmunamu.

Tema Ne3. Opranuzauus uccjaegoBanus (64)

[TpaBmia pabotel B rpynmne. OnpeneneHne TeMbl IPOeKTa ISl TPYMI, 00bEeKTa U
npeaMeTa WCCleAoBaHUN. BBIIBIKEHHE THUIIOTE3, MOA0O0P METOJOB HCCIICTOBAHMUS.
C6op u o0OpaboTka MH@POpMaLUU MO BeIOpaHHON TeMe wuccienoBanus. CocTaBieHUE
otyeToB. [IpoBenenue IKCrepuMenTa, JMArHOCTUKH 110 BEIOpaHHOM TeMe. CocTaBieHHe
MIPYIIOKEHUS.

Tema Ned. Opopmitenue pador (24)

TpeboBanuss k odopmieruto pabdor. OOCoOmenne w™arepuana. [Ipaswia
opopmienus O6mbimorpaduueckoro marepuana. IIpeaBapurensHOE TPOCTYITUBAHUE
BBIBOJIOB M UTOTOB I10 MCCJICIOBAHHUIO.

Tema NoS. 3ammura pador (24)

[ToarotoBka Tekcra 3amuThl paboThl. [loaroToBka mpeseHTanuu. 3ammra pador.
VYyactue B koHbepeHIUsX pasznuyHoro ypoBHs. [logBeneHue HTOroB padoOTHI.
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 HaJT TPOEKTOM 1 1

2. | PazpaboTka MUHH-TIPOEKTA 1 1

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

" | DopmynrpoBaHUE TUIIOTE3 U MTPOOIIEM.
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.
[IpaBuia nposeaeHus onpoca,
43| wunTepBbronpoBaHus. [louck oObekToB | 1 1
1151 orpoca. UIHTepBBIOMpPOBaAHNE.
Tema Ne3. Opranuzanusi uccjieJ0BaAHUSA 6 6
1 OrnpenesneHue TeMbl IPOEKTa, 00bEKTA U
npeamera, mpodJjieMa U TuroTe3a 1 1
UCCIICIOBAHUSI.
5 [lenenonaranue u miaHUPOBAHUE, 1 1

BBI60p MCTOJOB UCCIICAOBAaHUA.

3. | Coop unDOpMAaLIHH 11O TEME. 1 1




4 [TpoBeneHune s3KCIepUMEHTa,
" | AMarHOCTHUKU IO BEIOpaHHOH TEME. 3 3
DopMyTUpOBaHUE BHIBOJIOB.
Tema Ne4. Odopmiienue pador 2 2
1 [IpenBapuTenbHOE IPOCTYITNBAHIE 1
BBIBOJIOB M UTOTOB T10 MCCJICIOBAHHUIO.
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 g 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. Kosaneroii, O.b. JloruHoBoil. — M.:
[Ipocsemenne, 2013.

2. OpraHu3aiusi NpOeKTHON JeATeNbHOCTH Mo XUMHH. 8 — 9 kiaccel. / Cocr.
C.I'. Hlep6akoBa. — Bonrorpan: UTJ «Kopudeiin, 2007.
3. lepbakoBa C.I'. «JlocTmkeHne MeTanpeAMETHBIX 00pa30BaTENIbHBIX

pEe3yIbTaTOB B paMKax pealu3allid MeTanmpeIMETHOM o00pa3oBaTENIbHOW MPOrpaMMbI
IIKOJIb), COOPHUK HAy4YHBIX M METOJWYECKUX CTaTeld BCEPOCCUHCKONW HAYy4YHO-
npakTudecko  koHpepeHIMH  «OCHOBHBIE  BOMPOCHI  TEOPUHM U MPAKTUKHU
npenojaBanus», Mocksa, «ILimaneray, 2013.

4, [TomuBanoBa K.H. [IpoekTHas neqATenbHOCTh IIKOJBHHKOB: MOCOOUE st
yuurens / K.H. [TonuBanoBa. — 2-e u3a. — 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. ['abpuensiy,
A.B. Kynosa. — M.: «JIpoda», 2012.

1. COopnuk mnporpamm. McciegoBaTenbckass W MNPOEKTHAs JEATEIbHOCTD.

CoumanbHast  gestenbHOCTh. [IpodeccuonanbHass  opueHTauus. 3I0pOBBIA U
oe3omnacHblii 00pa3 ku3uu. OcHoBHas mikosa / C.B. TperbsikoBa, A.B. UBanos, C.H.
Yuctskosa u ap.; aBT.-cocT. C.B. TpetrbsikoBa. — M.: [Ipocsemienue, 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. Bonmonapckas u ap.; nox pen. A.I'. AcmonoBa. — 4-e¢ u3a. — M.:
[Ipocsemenue, 2014.

Q. XuMusi: IPoOeKTHas AeITeNbHOCTDh 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.
Mopo3oB. — Boarorpaa: Yuurtens, 2007.
Jlumepamypa 0n1a yvawguxca:

1. Anexcunckuii B.H. 3anumMarenbHble ONbITHI MO XUMUK: KHUTA 17151 yuuTess.
— 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 Akagemus Xongusr, 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.

S. Omnpbrun O.M. OnbiTel 6e3 B3pbIBOB. U3a. 4-e — M.: Xumus, 1995.

1. lemoncmpayuonnsvie u oudakmuueckue mamepuaibol.
Lemoncmpayuonnvie madbauybi:

. TaGmumpsl  moctostHHOro  3kcnoHupoBanus: «llepuonuueckas cucrema
xumuueckux snemeHToB J[.MI. MenneneeBay, «Tabnuia pacTBOPUMOCTH KHUCIIOT,
OCHOBAaHMI, COJied B BOJAE U CpeJa pacTBOPOB», «DIEKTPOXMUMHUYECKUN P
HaIpsHDKeHU MeTamwioB», «lIpaBuiia TeXHUKH O€30MacCHOCTH B KaOWHETE XUMHUNY,
«IIpaBuiia Mo TexHUKe 0€30MACHOCTH MPpHU paboTe B XUMUYECKOM KaObuHeTe», «Okpacka
WHIUKAaTOPOB B pa3IMYHBIX cpenax», «l['eHeTudeckas CBS3b HEOPTraHUYECKUX
COCIMHEHUI».

. TaOnuipl cMeHHOTO SKCTIOHUpOoBaHus: «KOMIUIEKT MOPTPETOB Ui KabuHeTa

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

AHKETBI U1 yYaluXCsl.

PekomeHnnanuu 1no BeIOOPY TEMBI POEKTA.

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 BemiecTBa - Meb, HATPHM, KAJIBIIAM, AJIFOMUHUN, MarHuM, Keje30,
IIUHK, cepa, CBUHEI, IUTUM, (hochop KpacHbIA, OpoM, 1101, yroJib, rpadur.

2. Oxcunpl — menu (I1), kanbius, 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 - xmopunbel Hatpus, 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;
kapOonatel Hatpusi, meau (II); amerar cBunna (II); mMpamop, Men, Manaxwr;
MepMaHraHat Kajusl.



6. Oprannyeckne COeUHEHUS - KpaxMal, TJIMIIEPUH, YKCYCHAs KACI0Ta, METHU-
JIOBBIA OpaHXKeBbI, (eHondTasenH, JIaKMOMJ, TJIIOKO3a, caxaposa, (popmaiabaerun
40%, neTh, OCH3UH, STUIOBBIN CIIUPT, (PEHO.

Xumuueckasn n1abopamopuas nocyoa, annapamaul U npubopbl:

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

2. Anmapatsl ¥ IpuOOPHI JIJIsl OTMBITOB C KUJAKUMHU U TBEPJbIMHU BEIIECCTBAMU -
buIbTpOBaHKE, KPUCTAIIIM3AIMS; POBEICHNE PEAKIUl MEXKy TBEPAbIM BEIIECTBOM U
KHUIKOCTBIO, KUIAKOCTHIO U KUAKOCTHIO, TBEPABIMU BEIICCTBAMH.

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

4) V3meputenbHble W HarpeBaTelbHbIE MPUOOPHI (CyXoe roprouee), pa3inyHbIC
MIPUCTIOCOOJICHHS JIJ1s1 BEITIOJTHEHUS OTIBITOB.

5) IlpoOupku CTEKJISTHHBIC; KOJOBI KOHWUYECKHUE, CTaKaHBbI CTCKIITHHBIC; MAJOYKH
CTEKJISIHHBIE; BOPOHKA CTECKJISTHHAS.

6) [IpoOku pe3nuHOBBIE.

7) Hepxarenu ajist mpoOUpOK.

8) llltatuB mabopaTOPHBIN; IITATUB JIs1 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 €€ MPENo/aeT, Uil BCEX KTO HHTEPECYESTCs XUMHECH.

. http://www.alhimik.ru/ - Anxumuk - OIMH W3 JIy4IIMX CANTOB

PYCCKOSA3BIYHOTO XUMHUYECKOro MHTEpHETA OpHEHTUPOBAHHBIN HA YUWTEINSA U YUCHUKA,
IIPENOABATENS U CTYICHTA.

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

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 Xxumusi)

. http://hemi.wallst.ru/ (Xumus. OOpa3oBaTeIbHBIN CANT IS ITKOJILHUKOB)

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

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

. http://www.xumuk.ru/ (XuMuK.ru - caliT o Xxumum i Y4UTEICH U
YYEHHKOB)

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

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

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




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

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

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

. http://adalin.mospsy.ru - VYBiekarenbHas XUMHS. 3aHHUMAaTeIbHAs XHUMUS

OIBITHI. 3aHMMAaTeNbHAs XUMHS JUIS Majbllleid. 3aHuMaTeNlbHas XUMUS Ui JIeTEH.
3aHuMaTenbHasi XUMUS B JOMAIIHUX yCIOBUAX. OMBITEI IO XUMUU A7 ieTeid. OmbIThI
1o XuMuu oMa. OTBITHI IO XUMHUU B IOMAITHUX YCIOBUSIX.

. http://allmetalls.ru - 3anumarensHas xumus: Bee o meramax

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

IIpuMepHbIe TEMBbI MPOEKTHBIX PAdOT:
. BBITOBBIE OTXO/IBI.
. 'opoxackas cBanka.
. 1e30/10paHThl 1 O30HOBBIN LIUT IJIAHETHI.
. XUMUKH O CEKpEeTax KpacoThl.
. Bce o nuiie ¢ TOYkM 3peHnst XUMUKA.
. HaitHble UICTOPHUH C TOUYKH 3PEHUS XUMHUH.
. Moe x060u — Bsa3anue. O BOJIOKHAX.
. Moe xo00u — muthe. O TKaHsX.
. XuMHSI Ha KyXHE.
. Caxap, KOTOPBII MBI €IUM.
. OOBIKHOBEHHOE YYJI0 (JIOMAIIIHUE KCIIEPUMEHTHI).
. XIMHUSI 1 BOCHHOE JI€JI0.
. [luiieBbie 100aBKU: 32 ¥ POTUB.
. CriocoObl OYUCTKH MUTHEBOM BOJIBI.
. Koe — uto 0 3epkanax.
. CTekiia — XxaMeneoHsl.
. XUMUSI U BUPTYaJIbHBIN MUP.
. I3 ucropun xumuu.
. UcTopus cinuku.
. CoBpeMeHHbIE MATHOBBIBOJSIINE CpeicTBA. THCTpYKIIHS OJIb30BATEIIO.
. Be3necymue nonumepsl.
. JlJaypeatsl HoGeneBckoit mpemMuu B 001aCTH XUMUHU.
. AIFOMUHUN HAa KyXHE: OMAaCHBIM Bpar WJIA BEPHBIM MOMOIIHUK?
. [ToBapeHHas conb: Bpea WM NoJib3a?
. Hanr mroOuMbBIi TUMOHAT, ThI TOJIC3CH MIIH 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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