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B ocHOBY nporpamMMbl BHEYPOUHOU AESATEIBHOCTH «XUMHS 32 CTPAaHUIIAMH y4eOHUKa»
MOJIOKEHA METOAMKA OPTaHNU3ALUU IPOEKTHON JAEATENbHOCTH yJaluXxcsl (METOIUYECKOe
nocobue «IIpoekTHas AesITeIbHOCTh HIKOJIBHUKOB B Ipoliecce 00ydeHus: Xumum» - aBTopsl O.C.
Apanckas, 1.B.bypas; U3narensckuii ieHTp "Benrana-I'pad", Mocksa, 2005)

[Inanupyemble pe3y/ibTaThl

Jluunocmmuuie pezynomamat:
1. ToTOBHOCTB M CITIOCOOHOCTH OOYHAFONIMXCS K CAMOPA3BUTHIO U CaMOOOPa30BaHUIO HA OCHOBE
MOTHUBAIMH K 00Y4EHHIO U TO3HAHUIO.

2. CchopMupOBaHHOCTB LIEIOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTHKH, YIYUTHIBAIOIIETO COI[HALHOE,
KYJIBTYpHOE, I3BIKOBOE, TYXOBHOE MHOT000pa3ne COBPEMEHHOTO MUPA.

3. OCOSHaHHOC, YBAXHUTCIBHOC U I[O6p0}KeJ'IaTCJ'IBHOG OTHOIICHHUEC K APYTrOMY YE€JIIOBCKY, €I'0
MHCHUIO, MUPOBO33PCHUIO.

4. ChopMUPOBaHHOCTH IIEHHOCTH 3JI0POBOTO M 0€301acHOT0 00pa3a )KU3HU; HHTSPUOPHU3AIIUS
HpaBUII MHIMBUIYATHLHOTO U KOJUIEKTHBHOTO 0€30MaCHOTO MOBEICHHUS.

5. ChopMUPOBaHHOCTH OCHOB 3KOJIOTHYECKON KYJIBTYPHI, COOTBETCTBYIOIIEH COBPEMEHHOMY
YPOBHIO 3KOJIOTHYECKOI0 MBIIIJIEHUS, HAJTMYUE OIbITa SKOJIOTMYECKH OPUEHTUPOBAHHON
pedaeKCUBHO-OLIEHOYHON U IPAKTUYECKOH I€ATENbHOCTH B )KU3HEHHBIX CUTYALUAX
(TOTOBHOCTbB K UCCIIEJIOBAHUIO IPUPO/IBI, K OCYILIECTBICHUIO IPUPOJLOOXPAHHOMN 1EATEIIBHOCTH).

Memanpeomemuvle pe3yibmamol:

MertanpeameTHbie pe3yabTaThl BKIIOUYAIOT OCBOSHHBIE 00yUaIOIIUMHUCT MEKIIPEIMETHBIC
MOHSITUS U YHUBEPCAIbHbIE YdeOHbIe TEUCTBUS (peryIsITUBHBIC, TO3HABATEIbHEIE,
KOMMYHUKATHUBHBIE).

MeTanpenMeTHme INOHATHUA

YcnoBueM GopMUPOBAHUS MEXKIPEIMETHBIX MMOHATHI, TAKUX, KaK CUCTeMa, (aKT,
3aKOHOMEPHOCTh, (JEHOMEH, aHAJIN3, CUHTE3 SIBJISIETCS OBJIaJIEHUE 00YUaIOIIMMKCS OCHOBaAMHU
YUTATEIHCKON KOMITETEHIIH, IPHOOPETEHNE HABBIKOB paboThI ¢ MHpOpMAIUel, yuacTue B
MIPOEKTHOM €SI TETbHOCTH

B xoxe peanuzauuu nporpaMMbl BHEYPOUHOU IEATETbHOCTH IO XUMUHU

oOydJaromuecs MPUOOPeTYT ONbIT MPOEKTHOM AeATeJIbHOCTH Kak 0c000# hopMbl yueOHOM
paboThl, CIOCOOCTBYIONIEH BOCTUTAHUIO CAMOCTOSITEIbHOCTH, HMHUITMATUBHOCTH,
OTBE€TCTBCHHOCTH, ITOBBINICHWIO MOTHBAIlUU U Bq)q)CKTI/IBHOCTI/I y‘IG6HOI>i JACATCIIBHOCTHU, B XOI€
peanu3ainuy UCXOJHOTO 3aMbIC/Ia Ha TIPAKTUYECKOM YPOBHE OBIIAICIOT YMEHHEM BHIOUpATh
AaZICKBATHBIC CTO?[HIGI\/'I 3aaa4e CpCaCTBa, IPUHUMATE PCUICHUSA, B TOM YUCJIC U B CUTyallUsIX
HeomnpeaeneHHocTH. OHH MOTy4aT BO3MOKHOCTh Pa3BUTh CIIOCOOHOCTH K pa3paboTke
HECKOJIbKMX BAPUAHTOB PEIICHUM, K IOUCKY HECTaHIAPTHBIX PEIICHUM, IOUCKY U
OCYIIECTBIICHUIO HanboJIee MPUEMIIEMOTO PEIICHHUS.

Perynastusubie YY ]|

1. VYmeHue caMOCTOSATETHHO ONMPEILISTh e 00y4eHus, CTaBUTh U (POPMYIUPOBATH
HOBBIC 33]]a4i B yueOe U MMO3HABATEIbHOMN JAeITeTbHOCTH, Pa3BUBATh MOTUBHI U
WHTEPECHI CBOCH MO3HABATEIHHOM JIeATeTbHOCTH. OOyJaronuics CMOXKET:

e CTaBUThH 1IETh JACATEIHHOCTA Ha OCHOBE OINPEICICHHOM MPOOIEMBI M CYIIECTBYIOITUX
BO3MOXKHOCTEI;

e (GdopMyIupOBaTh YICOHBIC 3a/1aUM KaK IIaru JOCTHXKCHUS TTOCTABICHHON 11N
JIEATEIIbHOCTH.



YMeHune caMoCToITEIbHO ITaHUPOBATh IYTH JOCTUKCHUA ueﬂeﬁ, B TOM YHUCJIIC
aJbTEPHATHBHBIC, 0OCO3HAHHO BBIOMpATh Hanboee 3HPEKTUBHBIEC CITOCOOBI pEIICHHUS
y4eOHBIX Y MM03HABATEIbHBIX 331a4. OOyyarouuics CMOXKeET:

OTIpeNIeNATh HEOOXOIMMbIE ICHCTBHS B COOTBETCTBUU C YUEOHOM 1 MO3HABATEIbHOM
3aJa4el U COCTaBJIATh AJITOPUTM UX BBIIOJIHECHHUS,

000CHOBBIBATh U OCYILIECTBIIATH BBIOOP Hanbosee 3(ppeKTUBHBIX CIIOCOOOB PELICHHUs
y4eOHBIX U ITO3HABATEIHHBIX 33/1a4;

IUITAHUPOBATh U KOPPEKTUPOBATh CBOIO MHIMBUAYAIbHYIO 00pa30BaTEIIbHYIO
TPAaEKTOPHUIO.

YMeHne COOTHOCUTH CBOU JACUCTBHUS C IUTAHUPYEMBIMH Pe3yJIbTaTaMu, OCYIIECTBIATh
KOHTPOJIb CBOEH JI€ATEIbHOCTH B IIPOLIECCE JOCTUKEHUS PE3yNbTarta, ONpeAesaTh
CIocoObl ICWCTBUN B paMKaXx MPEAI0KEHHBIX YCIOBUN U TpeOOBaHUI, KOPPEKTUPOBATH
CBOM JICHCTBUS B COOTBETCTBUU C U3MEHSIIOIICHCS cuTyanueid. O0yJarommiicss CMOXKET:

OLCHUBATL CBOIO ACATCIbHOCTDb, APTYMCHTHUPYA NPHUYHUHBI JOCTUKCHUA NI OTCYTCTBUA
IJIAaHUPYEMOT'O PE3YyJIbTaTa,

pa60Ta$1 10 CBOEMY ILJIaHY, BHOCUTH KOPPCKTUBLI B TCKYLIYIO ACATCIBHOCTE HAa OCHOBC
aHaJIM3a U3MCHEHUI CUTYAIlMH [UIS TOJIYYCHHUS 3aIUTaHUPOBAHHBIX XapaKTEPUCTUK
IPOIYKTa/pe3ynbTarTa;

YCTaHABJIIMBATDL CBA3b MCKAY NOJTYYCHHBIMH XaPAKTCPUCTUKAMHA ITPOAYKTA U
XApaKTECPpUCTHKaMU ITponccca ACATCIbHOCTU U I10 3aBCPIICHUN ACATCIIbHOCTHU
npeajaratb UISMCHCHUC XapaKTCPUCTHUK ITpoLecCa JJIA MOJYUCHUA YITYUIICHHBIX
XApaKTCPUCTHUK ITPOAYKTA,

CBCPATH CBOU I[GflCTBPI)I C OCJIbIO U, IIpH H€06XOZ[I/IMOCTI/I, HCITPABJIATH OIIOKU
CaMOCTOATCIIBHO.

Brnanenue ocHoBaMU CaMOKOHTPOJISI, CAMOOLICHKH, IPUHSTHSI PEIICHUN U
OCYIIECTBIIEHHUS OCO3HAHHOTO BhIOOpa B yueOHOM U mo3HaBaTeabHOi. OOyJaronuiics
CMOJKET:

HaOJII0ZIaTh U AHAIM3UPOBATh COOCTBEHHYIO YUEOHYIO U NMO3HABATEIHHYIO IS TEIILHOCTD
U IeATEIBbHOCTD APYTUX 00YYArOIIMXCS B IPOIECCE B3aMMOIIPOBEPKH;

COOTHOCHUTD PCAJIbHBIC U INIAHUPYCMBIC PC3YJIbTAThI HHZ[HBHHyaHBHOﬁ O6pa3OBaTCHBHOI>'I
JACATCIIBHOCTH U €JIaTh BBIBOJIBI,

IMPUHHUMATDH PCIICHUC B y"Ie6HOI7I CUTyallul U HECTU 34 HCTO OTBCTCTBCHHOCTD;

CaMOCTOATENIBHO ONPENEIIATh IPUYUHBI CBOETO YCIIEXa WM HEyCIlieXa U HaXOAUTh
CIoCcOOBI BBIXO/a M3 CUTYAIIH HEYCIIeXa;

ITo3znaBartenbHbIE YY [

1.YMeHue onpenensats NOHATHs, CO3/1aBaTh 0000IIECHNS, yCTaHABIUBATh aHAJIOTUH,
KJIaCCU(UIIMPOBATh, CAMOCTOATEIHHO BEIONPATh OCHOBAHMS U KPUTEPUH IS KJIacCU(pUKALIUY,
YCTaHaBIUBATh IPUYNHHO-CIICICTBEHHBIE CBSA3H, CTPOUTH JIOTHYECKOE PACCYKICHHUE,
yMO3aK/IIo4eHre (MHIYKTUBHOE, TETYKTUBHOE, [10 aHAJIOTUH) U JIeNaTh BbIBOIbL. O0ydaromuiics
CMOXET:

BBIICNIATH OOIINI MPU3HAK JBYX WJIN HECKOJIBKHUX MPEAMETOB HIIN SBJICHUN U OOBSICHATH
HUX CXOJICTBO;



06’[:6,Z[I/IHSITI> NpECaAMCTHI U ABJICHUA B I'PYIIIILI 1O OIIPCACIICHHBIM IPU3HAKAM, CPDABHUBATD,
KiaccuuIpoBath 1 000011aTh (DaKThI U SIBJICHHUS,

BBIJICIIATH SIBJICHUE U3 OOIIETo psifia APYTUX SBICHHM;

OOBSICHSTh SIBJICHHSI, TPOLIECCHI, CBSI3H U OTHOIICHUS, BBISIBIISIEMBIE B XO/IC
MI03HABATEJILHOM U MCCIICI0BATEIBCKOM IEATEILHOCTH (TPUBOAUTH OOBSICHEHHE C
M3MEHEeHHEM (OPMBI MPEACTABICHUS; O0BSACHITH, NETAIU3UPYS Ui 000011as;
OOBSICHATB C 3aIaHHON TOYKH 3PEHHUS);

BbIABJIATD 1 HA3bIBATh ITPUYHHBI CO6BITI/I$I, SABJICHUSA, B TOM YUCJIC BO3MOKHBIC / HanboJiee
BCPOATHBIC TPUYHHBI, BOSMOXXHBIC ITOCJICACTBUA 3a£[aHHOI>'I MPUYIUHBI, CAMOCTOATCIIBHO
OCYIICCTBIIAA HpI/I‘II/IHHO-CHeI[CTBeHHBII;'I dHaJIn3;

ACJIaTh BBIBOA HA OCHOBC KPUTHUYCCKOI'O aHalin3a pa3HbIX TOYCK 3pCHUA, TIOATBCPIKAATD
BBIBO/JI COOCTBEHHOI apFYMeHTaHHCﬁ WM CaMOCTOATECIIbHO IMOJTYYCHHBIMHA JaHHBIMU.

2.DOpMHUPOBAHKE U PA3BUTHE IKOJIOTMYECKOIO MBIIUICHHS, YMEHHE IPUMEHATH €r0 B
MI03HABATEIBHOM, KOMMYHHKATUBHOM, COMAIIBHON MPAKTUKE U MPO(HECCHOHAIBHON
opueHTanuu. O0y4aronuiicss CMOXKET:

OIpPEEIIATh CBOE OTHOLIEHUE K PUPOJHON CpeLE;

AQHAIN3UPOBATH BIMSHUE HKOJIOIMUYECKUX (PAaKTOPOB HA Cpely OOMTAHMSI JKUBBIX
OpraHU3MOB;

IIPOrHO3UPOBATh U3MEHEHMSI CUTYALUU [IPU CMEHE JIEUCTBUS OJHOTO (haKTopa Ha
neiictBue pyroro Gpaxkropa;

BBIPA)KaTh CBOE OTHOIICHUE K MIPUPOJIC YePe3 PUCYHKHU, COUNHEHHSI, MOJICIH, IPOCKTHBIC
paboTHhL.

Kommynukarusublie YY ]

1.

YMeHue OpraHiu30BbIBATh YU€OHOE COTPYTHHYESCTBO U COBMECTHYIO JCSTEIBHOCTD C
YUYUTCIIEM U CBEPCTHUKAMU pa60TaTI) WHIAWBUAYAJIBHO U B I'PYyHIIC: HAXOANUTH O6HI€€
pellieHre U pa3penaTb KOHQJIUKTHI HA OCHOBE COTJIACOBAHUS TO3UIUI U ydeTa
MHTEPECOB; GOPMYIUPOBATH, APTYMEHTUPOBATh U OTCTauBaTh CBOE MHEHHUE.
OOyyaromuiics CMOXKeT:

CTPOUTH MO3UTHBHBIE OTHOILLEHUS B Ipoliecce yueOHOW U O3HaBaTEeIbHOU
JeATEIbHOCTH;

KPUTHYECKH OTHOCUTHCS K COOCTBEHHOMY MHEHHIO, C JOCTOMHCTBOM MPU3HABATh
OIMMOOYHOCTh CBOETO MHEHHS (€CJIM OHO TAKOBO) U KOPPEKTUPOBATH €T0;

OpPraHU30BBIBATh YUeOHOE B3aUMOCHCTBHE B IpyIIe (ONpeaeNsaTh 001Iue ey,
pacnpenensaTb poju, T0roBapuBaTbcs Ipyr ¢ APYroM M T. 1.);

YCTpaHflTB B paMKax avajiora pa3pBIBBI B KOMMYHI/IKaIII/II/I, O6YCJ'IOBJ'ICHHI)IC
HETIOHUMaHUEM/HETIPUSITHEM CO CTOPOHBI COOECETHHUKA 3a]1auH, POPMBI HITH COJICPIKAHHUS
JIAajIora.

IIporuo3upyembie pe3yJbTaThl U CIOCOOBI HX MPOBEPKHU

- HpI/IO6pCTeHI/IC IIKOJbHUKaMH COIMAaJIbHBIX 3HAHUM U Hpe,Z[CTaBHCHI/Iﬁ O XUMHUYCCKUX
TEXHOJIOTHAX, O 3BHAYCHHUE XUMHUH B COBPEMCHHOM MUPE, PA3JINIHBIX TCXHUKAX U BHIAX
HCKYCCTBA, UCIIOJIB3YIOIINUX JOCTUKCHUA XUMUH, IOHUMAaHUA UX COHH&HBHOﬁ 3HAa4YUMOCTH B



MOBCEAHEBHOM KU3HU. /)1 JOCTHXKEHHSI JAHHOTO YPOBHSI Pe3yJIbTaTOB 0COO0E 3HAUCHHE UMEET
B3aMMOJICHCTBHE YUCHHUKA CO CBOMMH YUUTENAMH KaK 3HAYUMBIMHU JUIL HErO HOCHTEISIMHU
COLIMAJIBHOT'O 3HAHUS U ITOBCEJHEBHOI'O OIIBITA.

- (hopmupoBaHUE TO3UTUBHOTO OTHOIICHHUS IIKOJLHUKOB K 0a30BBIM IIEHHOCTSAM OOIIECTBA JIJIS
JIOCTHDKCHHS JTAHHOTO YPOBHS Pe3yJIbTaTOB 0CO00E 3HAYCHUE UMEET PABHOIIPABHOE
B3aUMO/ICHCTBUE IIKOJIBHUKA C APYTMMH IIKOJIbHUKAMU HA YPOBHE KJIacca, IIKOJIbI, TO €CTh B
3alUIIEHHOM, APYKECTBEHHOU €My COLIMAJIBHOM cpelie.

- NOJIYYCHHC IKOJIbHUKAMH OIIbITa CAMOCTOATCIBHOI'O COLIMAJIbHOT'O IIGI>'ICTBI/I$I, Pa3sBUTHUC
TBOPYECKOT'0 MOTEHLIMANA JINYHOCTH B IPOLIECCE UCCIIEIOBAHUS U pealu3allii TBOPUECKUX
IIPOEKTOB — UCCIIEAOBATENLCKOM padoThl. it JOCTHKEHHS JAaHHOTO YPOBHS PE3yIbTaTOB
0co00e 3HaYeHHEe UMEET B3aUMO/JICHCTBUE IIKOJIIBHUKA C COLIMATIbHBIMU CyOBEKTaMU 32
npezenaMy IIKOJIbI, B OTKPBITON OOILECTBEHHOM cperie.

Cucrema ouneHMBaHUS Pe3yJbTaTOB 00YUYEHHUs IIKOJIBHUKOB IIPOXOJUT YEPE3 yUacCTHE UX B
Oecenax 1o pa3HbIM TEMaM, BBICTYIUIEHUS O0YJalOIUXCsd BO BpeMs IPEAMETHBIX JI€KaJ BHYTPH
IIKOJIBI, Y9aCTHE B HAYYHO — MCCIIEIOBATEIbCKIX KOH(PEPEHIUAX U KOHKYpCax
UCCIIEI0BATEIbCKUX PaboT

Bce oOyuaromuecs B Te4eHNE MTOCEIICHHSI 3aHATHI BRIOMPAIOT TEMY UCCIICTOBAHUS U
BBINOJIHAIOT HCCIIEI0BATENbCKYIO Pa0OTy, KOTOpask NPeACTaBIISIETCs HA HTOMOBOM KOH(pEpEeHIUH.
IIpu 3TOM BO3MOKHO BBIIIOJIHEHHE TBOPYECKOTO OTUETA KAK MHAUBUIYAIIBHO, TAK U B IPYIIIIE U3
3-4 yenoBek. 3aHATHUS TECHO CBSA3aHBI C 0011€00pa30BaTEIbHBIM KYpPCOM U CIIOCOOCTBYIOT
pacIIMPEHUIO U YIIyOJIeHUIO 3HaHUH, IT0JIy4aeMbIX Ha ypoKaxX XMMHH, Pa3BUBAIOT U YKPEIUISIOT
HaBBIKU KCIIEPUMEHTUPOBAHUS.

B peanuzanuu nporpaMMbl BHEYPOUHOU AESITENFHOCTU MO XUMUH HEOOXOAUMO COYETaTh Oece bl
MIPEMNOIaBaTelis U BHICTYIUICHHS O0YUYalOIUXCs, TPOBEACHUE BUKTOPUH C IKCKYPCHUSIMU B
anTeKy, opuc Bpaya o0IIel MPaKTUKH, XUMUYECKYI0 TabopaTopuio, yTeHue pedepaToB ¢
MIPOBEICHUEM SKCIIEPUMEHTA.

OOyuaroniyecs MOI'yT IPAKTUYECKU UCIIOJIb30BaTh CBOM 3HAHUS B ILIKOJIE HA YpPOKaX XUMUU U B
OBITY.

[TporpaMMa BHEYpOUHO# JIEATEITHPHOCTH 110 XHMHH pacCYMTaHa Ha oOy4aronuxcs 10 kimacca
(343anstuii mo 1 yacy B Hememro uin 344acos).

IIpu peanu3anuu nporpaMMbl BHEYPOYHOM J1eITEJIbHOCTH 110 XMMHHU BbIIY CKHUKH
HAy4yaTcs:
e BBIIBUIATh U NPOBEPATH IKCIIEPUMEHTAIBLHO THIIOTE3bl O XUMHUUYECKUX CBOMCTBAX
BEIIIECTB Ha OCHOBE UX COCTaBa M CTPOCHMSI, UX COCOOHOCTH BCTYNATh B XUMUUECKUE
pPEeaKIy, O XapaKTepe U MPOAYKTaX PA3IMYHBIX XUMHUECKUX PEAKIIH;

e XAapakKTCPHU30BaATh BCUICCTBA 110 COCTaBYy, CTPOCHUIO U CBOfICTBaM, YCTaHAaBJIMBATh
MNPUIUHHO-CIICACTBCHHBIC CBA3U MCIKAY JaHHBIMU XapaKTCPHUCTUKAMU BCIICCTBA,

e COCTaBJIATH YPaBHCHHA peaKHHﬁ, OTpaXaroUUx X0 SKCIICPUMCHTA WK IPUPOAHOTO
SABJICHUA,

e  HCIOJIB30BATh MPUOOPETEHHBIC 3HAHUS JISI SKOJIOTHYECKH TPaMOTHOTO MTOBE/ICHHUS B
OKpYKarollleu cpee;

e  HCIOJIB30BATh MPHOOPETEHHBIEC KIFOUEBbIE KOMIIETEHIIUH MPHU BBIMOJIHEHUN IPOESKTOB U
y4eOHO-UCCIIeI0BATENHCKUX 33124 110 U3YUYCHHUIO CBOMCTB, CTOCOOOB TOJIYYCHHS U
pacno3HaBaHUs BEUIECTB;

e OOBCKTHUBHO OLICHMBATH I/IH(I)OpMaL[I/IIO 0 BCHICCTBAX U XUMHUYCCKUX ITPOLECCAX;



e KPUTHYECKH OTHOCHUTHCA K IICEBJOHAYYHON MH(POpPMALUU, HEJOOPOCOBECTHOM peKiIaMe B
CpeAcTBax MaccoBoil HH(popMaIuy;

e OCO3HaBaTb 3HAYCHUEC TCOPETUUCCKUX 3HAHWH 110 XUMHH JJIA HpaKTI/ILICCKOI\/'I
JACATCIIBHOCTH 4YCJIOBCKA.

BBIHYCKHI/IKI/I IIoJIy4aT BO3MOXHOCTb HAYUUTbHCA:

COCTaBIISITh CTPYKTYPHBIE (HOPMYJIbI OPTraHUYECKUX BEIIECTB U3YUEHHBIX KJIACCOB, ypPaBHEHUS
XUMHUYECKHUX PEaKIIHii, MOATBEP>KIAI0IIUX CBONCTBA H3yUYEHHBIX OPIraHUYECKUX BEIIECTB, UX
TEHETUYECKYIO CBSI3b, CITOCOOBI MOTYyUEHHUS;

OPUEHTHPOBATHCS CPEIU Pa3TMYHBIX XUMUYECKHUX PEaKIfil, COCTaBIATH HEOOXOIUMbIE
ypaBHEHMsI, O0OBSICHATh CBOU JAEUCTBUS

PEIICHUEC HE3HAKOMBIX 3aJia4 W BBIIIOJIHCHUE ynan(HCHHﬁ, JJI pEIICHUS KOTOPBIX
HCIIOJIB3YIOTCA U3BCCTHBIC AJITOPUTMBI

IMOHUMATh U OOBICHATH ITOHITHUS CKOpPOCTH XHUMHYCCKOH pC€aKkuuu, SHCPIrusad akTuBalluu, TCOPHUA
AKTHUBHBIX CTOHKHOBCHHﬁ, KaTaJIu3 1 KaTaJIu3aTopbl, MCXaHNU3M PCAKIIHNN,

XapaKTepu30BaTh OCOOCHHOCTU CTPOEHUS, CBOMCTBA M IPUMEHEHUE BAKHEUIITNX
Ipe/ICTaBUTENeH OHOIONINMEPOB;

OOBSACHATH BIIMSHHUC pasinuunsa B CTPOCHWHN MOJICKYJI MOHOMCPOB LHECJUIOJIO3bI U KpaxMajla Ha
CTPYKTYpY U CBOMCTBA IMOJIUMCPOB.

pacrno3HaBaTh MOJIMMEPHBIC MAaTCPHAJIbI 10 COOTBETCTBYIOIIHUM IIPHU3HAKAM;

MCIOJIb30BaTh TEXHUKY BBIMOJTHEHUS BOKHBIX XUMUUYECKUX OMEpaLnid, HEOOXOAUMBIX U MIPH
W3YyYECHHUH APYTUX pa3JejaoB XUMHUH;



Conep:xxaHue Kypca BHEYPOYHOI J1esITeJIbHOCTH
Pabora B xuMu4eckoi jadoparopuu 3 yaca

[TpaBuiia paboThl B XUMHUYECKOW Taboparopun 1 oxpana Tpyaa. [IpaBuia 6e3omacHoi paboThHI B
XUMHUYECKOH JIAOOPATOPUH: CO CTEKIIOM, METAJUIOM, MpoOKamMu. O3HAKOMIICHHE y4YaIluXcs C
KJIaccuQUKanuen 1 TpeOOBaHUSIMU, PEABSIBISIEMBIMI K XPaHEHHIO JIA0OPATOPHOTO
000pyIoBaHusl, N3y4YEeHNUE TEXHUYECKUX CPEICTB O0YUCHHUS, TPEIMETOB JTaOOPATOPHOTO
obopynoBaHus. TexHUKa JEMOHCTPALIMH OIBITOB (HAa MPUMEPAX OJHOTO - JIBYX 3aHUMATEJIbHBIX
OTIBITOB).

Kak ogopmMuTh pe3yibTaTbl HAYYHOI0 HCCJIeJ0BaHusA 4 yaca

Kak opopmMuTh pe3ysbTaThl HAy4HOTO UCCIeioBaHus. TpeOOBaHUs K COACP)KaHUIO OTYETA O
IIPOBEAEHHOM HCCIIEJOBAaHUM. DJIEMEHTBI TUCBbMEHHOTO OTYETA O IPOBEAEHHON HAyYHO-
UCCIIeI0BaTEIbCKON paboTe (TeMa UCCIeA0BaHMs, aKTyalbHOCTh BEIOOpA TEMbI UCCIIE0BAHUS,
00BEKT U MPEAMET UCCIIEN0BAHUS, LIETH U 3a/1a4K UCCIIEI0BAaHUs, TUIIOTE3a, TEOpETUYECKas U
IIPUKIIAIHAs [ICHHOCTh TMOJIYYEHHBIX PE3YJIbTaTOB, YKa3aHUE HAa METObI UCCIIEJOBaHMs, KPAaTKUU
0030p UMeroILIEeNCcs IO JaHHOW TeME JIUTEPaTyphl, BEIBOJIbI U PEKOMEHIAIIUN ).

IIpumepsl ncciienoBaTeIbCKUX padoT 2 yaca

IIpaxmuueckasa paboma OrnpeneneHrue OPraHoIeNTHIECKUX CBOMCTB Bobl. Onpenenenue
TEMIIEPATypPbl, MyTHOCTH, IIBETHOCTH U 3aIiaxa BOJIbI.

IIpaxmuueckasa paboma . Ananu3 Boabl. OnpeneneHue KUCIOTHOCTH BOJIBI.

Ipakmuueckas paboma . OnpeneneHue MUHEPAIBHOTO COCTaBa BOJBI (OMpeneseHne oomen u
KapOOHATHOM KECTKOCTHU, ONIPEICIICHHE XJIOPUJI-UOHA, OTIpeIeTICHHUE CYIIb(aT-HOHOB).
Ipaxmuueckas paboma . OuncTKa BOJBI.

IIpenenbHble yriaeBoaopoabl 4 yaca

DIEKTPOHHOE U TPOCTPAHCTBEHHOE CTPOCHHUE AJIKaHOB. MeXaHU3M peakIuil 3aMeIIeHUs B
XUMHUYECKHUX CBOMCTBAX alkaHOB. HAyKTUBHEIN 3(pPeKT Ha mpumMepe TaaoreHnPOu3BOIHBIX
ankaHoB. Perenue 3a1a4 Ha HaXoXAeHHUE (POPMYIIBI Ta3000pa3HOTO YIIIEBOAOPOA TI0 €r0
OTHOCHUTENIbHOM MJIOTHOCTH U MAaCCOBOH JI0JI€ SJIEMEHTOB WIIH TI0 MPOIyKTaM cropaHus. Peuwenue
3a0a4 HA 6b1600 (YopMYJIbl 8euiecmea HA OCHOBAHUU 00Well hOPMYbL 20M0102UHECKO20 PAOA
Op2AHUYECKUX eeuiecme

Henpenenbnbie yriesonopoasl 8 yacos

DNEKTPOHHOE U MIPOCTPAHCTBEHHOE CTPOCHHUE AJIKEHOB, AIKMHOB, alkaJneHoB. CHUrMa u MHu-CBS3U.
Jlenokanu3amus Mu-cBsi3u. MexaHu3M peakifii MPUCOSTUHEHHS] B XUMUYECKIX CBONCTBAX aJKEHOB,
AIIKMHOB, alKaJAueHoB. Peakiinu nonumepusanun. HaTypanbHblil 1 cHHTETHUECKHE Kaydyku. Pe3nna
Oprannueckuii cunte3. Peuwenue 3a0au na naxosncoenue opmynvt 2a3000pazno2o y2neeo000pooa
N0 €20 OMHOCUMENbHOI NIIONMHOCIU U MACCOBOIL 0071€ IIEMEHM 08 Ul HO RPOOYKMAM
ceopanus. Pewenue 3a0au na 6v1600 (hopmynvl eeuecmea na 0CHosanuu oouell hopmyt
20M0J102UHeCK020 PAdaA opzanudeckux eeujecme. Pewenue 3a0au na naxoscoenue maccol unu
00bema opeanu1ecKo20 eewecmea no ypagHenuIo peaKyuu

Kuciopoacoaep:kamue opraHuyeckue BelecTsa / 4acoB

@DyHKIIMOHANBHBIE TPYIIIBI KUCIOPOACOAEPKAIIUX YIIEBOAOPOAOB. BiinsHue QyHKIIMOHAIBHBIX



TPYII U UX KOJIMYECTBA Ha XMMHUYECKYIO aKTUBHOCTb YIJI€BOJOPOIOB. DJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ KHCIOPOACOACPKAIIUX YIIIeBOAOPO0B. Oprannyeckuit
cuHre3. Pewenue 3a0au na 61600 hopmynvt eeuiecmea na ocnosanuu odouenl hopmynot
20MO102UHECKO20 PAOA OpeanHuYecKux eeujecme. Pewwenue 3a0au na naxoscoenue maccol uiu
00veMa op2anuYecK020 6euiecmea no yPasHenuio peaKyuu ¢ Ucnoab306aHuemM NOHAMUA
«maccosasn 001a» npumecu, bix00a RPOOYKma, pacmeopeHHo20 6eulecmea

IIpakmuueckasn paboma. . Onpedenenue co0eprHCanus 210K03bL 8 PA3HbIX COPMAX MEOA.

A3oTcoaep:xaniue yriieBoaopoasl 4 yaca

Bimstnue atoma a301a Ha CBOMCTBA YIVIEBOJOPOAOB Ha IPUMEPE aMUHOB, aMUHOKHCIIOT,
a30Tco/eprKaIlluX reTepoLuKIIoB bruononmmepsl-6enku, HyKJIeMHOBbIE KUCIOThI OpraHudecKuit
cuHres. [IepcrieKTuBbI

Ilpakmuueckas paboma. Ob6HapydiceHue 8 MOPOICEHOM DENKO8, HCUPOS, Y21e60008, TUMOHHOTU
KUCTIOMb.

HToroskie 3auaTHA 2 yaca
TBOp'—ICCKI/Ie OTYCTHI 11O BI)I6paHHI)IM TCMaM



TemaTnueckuii miian

Ne mi/m Paznen KonnuectBo Teopus [IpakTnueckue
4acoB paboThI
1 Pabora B xummueckoit 3 3
nabopaTopuu
2 4 4
Kak opopmuth pe3ynbraThl
HAy4YHOTO UCCIIEeI0BAHUS
3 2 2
IIpumepsl
UCCIIEIOBATENLCKUX PadoT
4 [Ipenenbubie yraesogopoasl | 4 4
5 HenpenenpHbie 4

yTIEBOIOPOIbI




Ne Pazgen, Tema Coneprkanue Hara | Jlara mo | [Ipumeuanue
o\ o daxty
IIaHy

1 PaGora B xummnyeckoii | [IpaBuna pabotel B
Jadoparopuu 3 4aca | XUMHYECKOU
TpaBua paGoTHI B nabopaTopuu U OXpaHa
XUMHUYECKON TpyAa. llpasuna
TaGOpATOPHI 1 OXpaHa 6e3OHaCHOﬁupa6OTBI B
pyna. Tpasiia XUMHUYECKON
6e3omacHoii paboTHI B n1abopaTopui: co
XUMITICCKOI CTEKJIOM, METAIIJIOM,
naboparopuu: co MpOGKaMH.

CTEKJIOM, METaJJIOM,
npoOKamu.

2 O3nakomiieHHe O3zHakomileHHuE
YUaIIUXCS C yUaIIUXCS C
Kiaccuukanuen u KiIaccuukanuei u
TpeOOBaHUSAMH, TpeOOBaHUSIMH,
MPEIBSIBIIEMBIMU K PEIbIABISIEMBIMHU K
XpaHEHHIO XpaHEHHIO
12a00paTOPHOTO 71a00paTOpPHOTO
o0opynoBaHus, o0opynoBaHus,
M3yYeHHE TEXHUYECKUX | M3yUeHHE TEXHUIECKHUX
CpeacTB 00yueHus, CpeICTB OOyUeHUS,
MIpeIMETOB MPEeIMETOB
1a00paTOPHOTO 71a00paTOpPHOTO
00opy10BaHus. o0opynoBaHus

3 Texnuka gemoncTpauun | TexHuka 1eMOHCTpanuu
OTIBITOB (Ha MpUMepax OMBITOB (Ha IpUMepax
OJTHOTO - TBYX OJTHOTO - JIBYX
3aHUMAaTEeIbHBIX 3aHUMATEeIbHBIX
OTIBITOB). OTIBITOB).

4 Kak odpopmurts Kak opopmuts
pPe3yJIbTaThl HAYYHOI'0 | PE3YJIbTaThl HAYYHOT'O
ucciaenqoBanus 4 yaca | MUCCIEIOBaHUsA
Kak opopmuts
pe3ybTaThl HAYYHOTO
WCCIICIOBAHHS

5 TpeboBanus k TpeboBanus k

COJIEP/KAHUIO OTUYETA O
MPOBEIEHHOM
HCCIIE0BAHNH.

COIEP)KAHUIO OTUETA O
MIPOBEIEHHOM
HCCIIE0BAHUHT




DNEeMEHThI
MMHUCBMEHHOI'0 OTUETA O
MIPOBEAEHHON Hay4YHO-
HCCIIEN0BATEIBbCKOU
pabote (Tema
HCCIIeI0BaHMS,
aKTyaJbHOCTH BbIOOpa
TEMBbI UCCJIE/IOBAHUS,
OOBEKT U IpeaAMET
WCCIEeA0BaHMS, LENH 1
3a/1a4u UCCIEIOBAHMS,
TUIIOTE3a,
TeopeTHYecKas u
MPUKJIaHAs HEHHOCTh
MOJIyYEHHBIX
pe3yJIbTaTOB

OneMEHTHI TUCbMEHHOTO
0T4YETA O MPOBEAEHHOM
Hay4yHO-
HCCIIE0BATEIbCKON
pabore (Tema
UCCJIEJOBAHMUSI,
aKTyaJIbHOCTb BbIOOpa
TEMBbI UCCIIEI0BaHUS,
O00BEKT U MpeaMET
UCCJIEIOBAHMUSI, LEIH 1
3aJ1a4uM UCCIIEeIOBaHMS,
TUIIOTE3a, TEOPETUYECKast
Y TIPUKJIaJHAs [ICHHOCTh
MOJTy4YEHHBIX
pE3yJIbTaTOB

MeToapl HCCIICIOBAHMS,
KpaTKuii 0030p
HMEIOIICHCS 10 JaHHOM
TEeM€ JTUTEPaTyphl,

MeToapI UCCIIEAOBAHHUS,
KpaTKuii 0030p
HMEIOMICHCS 110 JaHHOU
TEeM€ JIUTEPATYPHI,

BBIBOJIBI U BBIBOJIBI U

PEKOMEH/IAIINHN ). PEKOMEHIAINN ).

Ipumepsnl Ipaxmuuecxas paboma

HCCJIeT0BATEIbLCKUX Omnpenencuue

paﬁOT 2 gyaca OpTraHOJICITUICCKHUX
CBOICTB BOJIBI.

Ipaxkmuueckas paboma OnpeereHue

Ornpenenenue
OpraHOJENTUYECKUX
CBOWCTB BOJIbI.
Onpenenenue
TEeMITePaTypHl,
MYTHOCTH, IBETHOCTH U
3araxa BOJIbI.
Ipaxmuueckas paboma
AHanu3 BOJIBI.
Onpenenenue
KHCJIOTHOCTH BO/IBI.

TEeMIEePaTypbl, MyTHOCTH,
[IBETHOCTH U 3amaxa
BOJEI.

Ilpakmuueckas paboma
AHanuz BoJbI.
Ornpenenenue
KHUCJIOTHOCTH BOJIBI.

Ilpakmuyeckas paboma
Onpenenenue
MUHEPAJILHOTO COCTaBa
BOJBI (OIIpenieneHue
o01eit 1 kapOOHATHOM
JKECTKOCTH,
OIIpEeEIIEHUE XIOPH-
MOHA, OTpe/ieNIeHUe

Ilpakmuueckas paboma
Onpenenenne
MHUHEpaJIbHOTO COCTaBa
BOJIbI (OIIpeIeieHne
oOmieit 1 kapOOHATHOM
XKECTKOCTH, OTIPEICIICHUE
XJIOpUI-HOHA,
omnpeneneHue cynbdar-




Cynb(}aT-uoOHOB).
Ilpakmuueckas paboma
. O4nCcTKa BOJEBI.

HWOHOB).
Ipaxmuuecxas paboma
. OuncTka BOOEL

10 IIpenensbHbie DJIEKTPOHHOE U
yrjieBoaopoabl 4 yaca | MPOCTPAHCTBEHHOE
CTpOCHHE aJIKaHOB.
DJIEKTPOHHOE U N
MexaHnusm peakuuit
MIPOCTPAHCTBEHHOE
3aMelIeHHs B
CTpOCHHE aJIKaHOB. .
. XUMHUYECKHX CBOMCTBaxX
Mexanusm peakiuin .
ankaHoB. UHIyKTUBHBIN
3aMEIICHHS B
. s dexT Ha mpumepe
XUMHYECKHX CBOMCTBAX
. | TaJIOreHITPOU3BOIHBIX
anKaHoB. IHOyKTUBHBIN
AJIKaHOB
s dexT Ha mpumMepe
TaJTOTEHITPOU3BOTHBIX
AJIIKaHOB

11 Pewienue 3a0au na Pewenue 3a0au na
Haxoxcoenue hopmynvl | HaxoxncoenHue opmynvi
2a3000paznozo 2a3000paznozo
271€6000p00a no e2o 2/1€6000p00a no e2o
OMHOCUMENbHOU OMHOCUMENbHOU
naomuocmu u NJIOMHOCMU U MACCOBOU
maccoeoii oone 00./1€ I1eEMEHM 08 UIU no
IN1eMEHM 08 UIU NO nPOOYKmMam c2opanus.
npoOOyKmam c2opanus.

12 Pewenue 3a0au na Pewenue 3a0au na
Haxodcoenue popmynsl | HaxoxycoeHue hopmynvl
2a3000pa3zno2o 2a3000paznozo
271€6000p00a no e2o 2/1€6000p00a no e2o
OMHOCUMENbHOU OMHOCUMENbHOU
naomuocmu u NJIOMHOCIMU U MACCOBOU
Mmaccoeoii oone 00.]1€ 3J1eMEeHmo8 uiu no
IN1eMEHM 08 UIU NO nPOOYKmMam c2opanus.
npOOyKmam c2opanus.

13 Pewenue 3a0au na Pewenue 3a0au na
6616800 hopmyvl 661600 hopmyvl
eewjecmea Ha 6eujecmea Ha
ocHosaHuu odwell OCcHOB8aHuu oduell
dopmynn dopmynv
20MOSI02UUECKO20 PAOA | 20MOSI02UHECKO20 PAOA
OpeanuYecKux Op2anuYecKux eeuecme
eewecme

14 HenpenenbHbie DIIeKTPOHHOE U




yriaesogopoas: 8
4acoB

DJIEKTPOHHOE U
MPOCTPAHCTBEHHOE
CTPOCHHUE aJTKCHOB,
AJIKMHOB, aJIKaJHuEHOB.
Curma u Imu-CBSI3H.
Jemokanu3anus mnu-
CBs3H. MeXxaHu3M
peakuuii
MIPUCOCTUHECHHS B
XAMHUYECKHX CBOMCTBAxX
aJIKEHOB, AJIKHMHOB,
aJKaJIUEHOB.

MIPOCTPAHCTBEHHOE
CTPOEHHUE ATIKEHOB,
aJIKMHOB, aJIKaJIHUCHOB.
Curma ¥ ma-cBsi3u.
Jlenokanu3amus mIu-
CBsI3U. Mexanusm
peaKkuuii MpUCOECIMHEHUS
B XUMHYECKHUX CBOMCTBAX
aJIKCHOB, AJIKUHOB,
aJIKaJuCHOB.

15 DIEKTPOHHOE U DNEKTPOHHOE U
MIPOCTPAHCTBEHHOE MIPOCTPAHCTBEHHOE
CTPOEHHUE AJTKEHOB, CTPOCHHE AJIKEHOB,
QIKWHOB, AJIKAUEHOB. AJKUHOB, aJIKaIUEHOB.
Curma u nu-cBs3u. Curma u nu-cBsi3u.
Jlenokanuzanus nu- Jenokanu3zanus mnu-
cBs13u. MexaHusm CBsI3U. MexaHu3m
peakuuin peakuuil NpUCOEIUHEHUS
MIPUCOCTUHECHHUS B B XMMHUYECKHUX CBOMCTBAX
XUMHUYECKUX CBOMCTBAX | aJIKEHOB, AJIKUHOB,
QJIKEHOB, AJIKUHOB, aJIKaJMEHOB.
AJIKaUEHOB.

16 Peakmun Peakmun
MOJIMMEPU3ALUH. MOJIMMEPU3ALIUU.
HarypanpHsiii u Harypanensliii u
CUHTETUYECKHE CHHTETUYECKHUE KAyUYKH.
Kayuyku. Pe3una Pesuna Opranuueckwii
Opranuueckuili CHUHTE3 | CUHTE3

17 HToroBbie 3aHATHA TBOpUecKuE OTUETHI 11O

BbIOpaHHBIM TEMaM
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