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B ocHOBY nporpamMMbl BHEYPOUHOM AEATEIBHOCTH «XUMHUS 32 CTPaHUIIAMU yYeOHUKa»
HOJIOKEHA METOAMKA OPTaHNU3ALUU IPOEKTHON JAEATENbHOCTH yJaluXxcsl (METOIUYECKOe
nocobue «IIpoekTHas AesITeIBHOCTh HIKOJIBHUKOB B IIpoliecce 00yueHus: Xumum» - aBTopsl O.C.
Apanckas, 1.B.bypas; U3narensckuii ieHTp "Benrana-I'pad", Mocksa, 2005)

[Inanupyemble pe3y/bTaThl

Jluunocmmuuie pezynomamat:
1. ToTOBHOCTB M CITIOCOOHOCTH OOYHAIOIIMXCS K CAMOPA3BUTHIO M CaMOOOPa30BAHUIO HA OCHOBE
MOTHUBAIMH K 00Y4EHHIO U TO3HAHUIO.

2. CchopMupOBaHHOCTH LIEIIOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKH U OOIIECTBECHHOM MPAKTHKH, YIYUTHIBAIOIIETO COI[HAILHOE,
KYJIBTYpHOE, I3BIKOBOE, TYXOBHOE MHOT000pa3ne COBPEMEHHOTO MUPA.

3. OCOSHaHHOG, YBAXKHUTCIIBHOC U ,Z[O6p0)KeJ'IaTeJ'IBHOC OTHOIIICHHUC K APYIroOMY YCJIOBCKY, €Iro
MHCHUIO, MUPOBO33PCHUIO.

4. ChopMHUPOBaHHOCTH IIEHHOCTH 3JI0POBOTO M 0€301acHOT0 00pa3a )KU3HU; HHTCPUOPHU3AIIUS
HpaBUII MHIMBUIYATHLHOTO U KOJUIEKTHBHOTO 0€30MaCHOTO MOBEICHHUS.

5. ChopMUPOBAaHHOCTH OCHOB 3KOJIOTHYECKON KYJIbTYpPbI, COOTBETCTBYIOIIEH COBPEMEHHOMY
YPOBHIO 3KOJIOTHYECKOI0 MBIIIJIEHUS, HAJTMYUE OIbITa SKOJIOTMYECKH OPUEHTUPOBAHHON
pedaeKCUBHO-OLIEHOYHON U IPAKTUUYECKOH IEATENbHOCTH B )KU3HEHHBIX CUTYaLUAX
(TOTOBHOCTB K MCCIIEJIOBAHUIO IIPUPO/IBI, K OCYILECTBICHUIO PUPOTOOXPAHHOMN 1EATEIBHOCTH).

Memanpeomemuvie pe3yrbmamol.

MertanpeameTHbIe pe3yIbTaThl BKIIOUAIOT OCBOEHHBIE 00YyUaIOIIMMUCS MEXITPEIMETHBIC
MOHSITUS U YHUBEPCAIbHbBIE YdeOHbIe TEeHCTBUS (pEryIsITUBHbBIE, IO3HABATEIbHBIE,
KOMMYHUKATHUBHBIE).

MEHCHPEI(MCTHLIQ NMOHATHUHA

YcnoBueM GopMUPOBaHHS MEKITPEIMETHBIX TTOHATUH, TAKUX, Kak cucTema, (hakr,
3aKOHOMEPHOCTh, (JEHOMEH, aHAJIN3, CUHTE3 SIBJISIETCS OBJIaJIeHUE 00YYarOIIMMKCS OCHOBAMH
YUTATEIHCKOW KOMIIETEHITNH, IPHOOPETEeHNE HABBIKOB paboThI ¢ HH(pOpMAIUE, yuacTue B
MIPOEKTHOM €SI TETbHOCTH

B xoxe peanuzauuu nporpaMmMbl BHEYPOUHOM JIEATEIbHOCTH IO XUMUU

oOydJaromuecs MPUOOPeTYT ONbIT MPOEKTHOM AeATeJIbHOCTH Kak 0c000# hopMbl yueOHOM
paboThl, CIOCOOCTBYIONIEH BOCITUTAHUIO CAMOCTOSITEIEHOCTH, MHUIIMATUBHOCTH,
OTBETCTBCHHOCTH, ITOBBIMNICHUIO MOTHBAIlUN U 3(1)(1)6KTI/IBHOCTI/I yqe6H0171 JCATCIIBHOCTH, B XOJI€
peanu3ainny UCXOJHOTO 3aMbIC/Ia Ha TIPAKTHYECKOM YPOBHE OBIIAICIOT YMEHHEM BHIOUpATh
AZICKBATHBIC CTOSIHI@I?I 3aaa4e CpeaCTBa, IPUHUMATE PCUICHUSA, B TOM YHUCJIC 1 B CUTyallHUsIX
HeomnpeaeneHHocTH. OHH MOy4aT BO3MOKHOCTh PA3BUTh CIIOCOOHOCTH K pa3paboTke
HECKOJIbKMX BApUAHTOB PEIICHU, K IOUCKY HECTAHIAPTHBIX PEIICHMI, IOUCKY U
OCYIIECTBIICHUIO HanboJIee MPUEMIIEMOTO PEIICHUS.

Perynastusubie YY ]|

1. VYmeHue caMOCTOATETHHO ONMPEILISTh e 00y4eHus, CTaBUTh U (POPMYIUPOBATH
HOBBIC 33]]a4i B yueOe U MM03HaBaTeIbHON ASSITENFHOCTH, Pa3BUBATH MOTHUBHI U
WHTEPECHI CBOCH MO3HABATEIBHOM JIeATeTbHOCTH. OOyJaronuics CMOXKET:

e CTaBUTb 1IEJIb ACATEIHPHOCTA Ha OCHOBE OINPEACICHHON MPOOIEMBI M CYIICCTBYIOITNX
BO3MOXKHOCTEIA;

e (opmynupoBaTh yueOHbIE 33aU KaK [Iaryu JOCTUKEHHS IOCTaBICHHOM 1eTu
JIeATEIbHOCTH.



YMeHue caMOoCTOSTeNbHO TUIAHUPOBATh ITyTH JOCTHXKEHHS LIeJIeH, B TOM YHCIe
aJbTEPHATHBHBIC, 0CO3HAHHO BBIOMpATh Hanbosee 3HPEKTUBHBIC CITOCOOBI peIICHUS
y4€OHBIX Y M03HABATENbHBIX 3a4a4. OOyyarouuics CMOXKeET:

OTIpeNeNATh HeOOXOIMMbIE IEHCTBHS B COOTBETCTBUH C y4eOHOM 1 TTO3HABATEIbHON
3aJja4el U COCTaBJIATh AJITOPUTM UX BBIIIOIHEHHUS;

000CHOBBIBATh U OCYILECTBIIATH BBIOOP Hanbosee 3(p(peKTUBHBIX CIIOCOOOB PELICHHUs
y4eOHBIX U TO3HABATEIHHBIX 33/1a4;

IUTAHUPOBATh U KOPPEKTUPOBATH CBOIO MHAMBHUAYAIbHYIO 00pPa30BaTEIbHYIO
TPAeKTOPHUIO.

YMeHne COOTHOCUTH CBOU JICUCTBUS C IUTAHUPYEMBIMH pe3yJIbTaTaMu, OCYIIECTBISATh
KOHTPOJIb CBOEH JI€ATEIbHOCTU B IIPOLIECCE JOCTUKEHUS PE3ysIbTara, ONPENesaTh
CIocoObl ICCTBUN B paMKaXx MPEAI0KEHHBIX YCIOBUN U TpeOOBaHUI, KOPPEKTUPOBATH
CBOM JICHCTBUSA B COOTBETCTBUHU C U3MEHSsIOMIEHCA cutyarueid. O0yJyaromuiicsi CMOXKET:

OLCHUBATL CBOIO ACATCIBbHOCTD, APTYMCHTHUPYA NPHUYHMHBI JOCTUKCHUA NI OTCYTCTBUA
IJIaHUPYEMOT'O PE3YyJIbTaTa,

pa60Ta$1 10 CBOEMY IlJIaHY, BHOCUTH KOPPCKTUBLI B TCKYLIYIO ACATCIBHOCTE HAa OCHOBE
aHaJIN3a U3MCHEHUI CUTYaIlMH [UIs TOJIYYCHHUS 3aIUTaHMPOBAHHBIX XapaKTEPUCTUK
IPOIYKTa/pe3yNbTaTa;

YCTAaHABIIMBATh CBSA3b MEXKY MOJYYEHHBIMU XapaKTEPUCTUKAMU IPOAYKTa U
XapaKTepUCTUKaMHU Ipoliecca e TebHOCTH U MO 3aBEPLICHUN JESITEIbHOCTH
npejiaraTb I3MEHEHUE XapaKTepUCTUK MpoLecca JUIsl MOTYYeHHs! YIyqIleHHbIX
XapaKTepUCTHK MPOIYKTa;

CBCPATH CBOU I[@ﬁCTBHSI C OCJIbIO U, IIpU HCO6XOI[I/IMOCTI/I, HCIIPABJIATH OIINOKU
CaMOCTOATCIIbHO.

Bnanenue ocHOBaMu CaMOKOHTPOJISI, CAMOOLIEHKH, IPUHSTHS PEILICHUN 1
OCYIIECTBJIEHUSI OCO3HAHHOTO BBIOOpa B yueOHOI U mo3HaBaTeabHOi. OOyJaronuiics
CMOJKET:

HaOJII0aTh U AaHAIM3UPOBATH COOCTBEHHYIO YUEOHYIO U MTO3HABATEIBHYIO ACITEIHHOCTD
U IeATEIBbHOCTD APYTUX 00YYArOMIMXCS B IPOIIECCE B3aMMOIIPOBEPKH;

COOTHOCHUTD PCAJIbHBIC U INIAHUPYCMBIC PC3YJIbTAThI HH,HHBHHyaHBHOﬁ 06p330BaTeHLHOﬁ
JCATCIIBHOCTH M I€JIaTh BBIBOJBI,

MMPUHHUMATH PCIICHUC B yqe6H0171 CUTyallul U HECCTHU 3a HET'O OTBETCTBCHHOCTD,

CaMOCTOATENIBHO OIPEIEIATh IPUUYUHBI CBOErO yCIIEXa WM HEYCIeXa U HaXOAUTh
CIOCOOBI BBIX0/1a U3 CUTYAllUU HEYyCIexa;

ITo3znaBartenbHbIE YY [

1.YMeHue onpenensts NOHATHsI, CO3/1aBaTh 0000IIeHNS, YCTaHABINBATh aHAJIOTUH,
KJIaCCU(UIIMPOBAThH, CAMOCTOATEIHHO BEIOMPATh OCHOBAHUS M KPUTEPHH ISl Ki1acCU(UKALIUH,
YCTaHaBIUBATh IPUYUHHO-CIICCTBEHHBIE CBA3HU, CTPOUTH JIOTUYECKOE PACCYXKICHUE,
yMO3aK/IIo4ueHre (MHIYKTUBHOE, IETYKTUBHOE, [10 aHAJIOTUH) U JIeN1aTh BbIBOAbL. O0ydaromumiics
CMOXET:

BBIICJIATH OOIIMI MPU3HAK IBYX WJIM HECKOJBKHUX MPEAMETOB HIIH SIBJICHUN U OOBSCHATH
HUX CXOJICTBO;



OOBEAMHSITH MPEAMETHI U SIBIICHUS B TPYIIIHI 10 ONPEACICHHBIM IPU3HAKAM, CPAaBHUBATH,
KiaccuuIupoBarh 1 000011aTh (DaKThI U SIBJICHHUS,

BBIJICIIATH SIBJICHUE U3 OOIIETo psifia APYTUX SBICHHM;

OOBSCHSTH SIBJICHHSI, IPOLIECCHI, CBSI3H U OTHOIICHUS, BBISBIISICMBIC B XOJIC
MI03HABATEIBHOM U MCCIIEI0BATEINBCKOMN IEATELHOCTH (IPUBOIUTH OOBSICHEHHE C
U3MEHEeHHEM (OPMBI MIPEACTABICHUS; OOBICHITH, IETATU3UPYS WU 0000111as;
OOBSICHATB C 3aIaHHON TOYKH 3PEHHS);

BbIABJIATD U HA3bIBATH ITPUYHHBI CO6BITI/I$[, SIBJICHUSI, B TOM YHCJIC BO3MOXXHBIC / HanOoJee
BCPOATHBIC TPUYHHBI, BOSMOXXHBIC ITOCIICACTBUSA 3al[aHHOI>'I IMPUYIUHBI, CAMOCTOATCIBHO
OCYIICCTBIIAA HpI/I‘II/IHHO-CHeI[CTBeHHBII;'I dHaJIn3;

ACJIaTh BBIBOA HA OCHOBC KPUTHUYCCKOI'0 aHalin3a pa3HbIX TOYCK 3pCHUA, TIOATBCPIKAATH
BBIBOJI COOCTBEHHOI aPFYMCHTaHHCﬁ HJIN CaMOCTOATCIIBHO IMOJIYYCHHBIMU JaHHBIMH.

2.DOopMUPOBAHUE U PA3BUTHE DKOJIOTMYECKOTIO MBIIUIEHHS, yMEHUE IPUMEHATH €r0 B
MI03HABATEIBHOM, KOMMYHHKATUBHOM, COMAIIBHON MPAKTUKE U MPO(HECCHOHAIEHON
opueHTanuu. O0yJarouiicss CMOXKET:

OIPEEIATh CBOE OTHOLIEHUE K MPUPOJHON CPELE;

AQHAJTM3UPOBATH BIUSHHUE YKOJIOTHIECKUX (DAKTOPOB Ha Cpey OOMTAHUS JKUBBIX
OpraHU3MOB;

IIPOrHO3UPOBATh U3MEHEHMSI CUTYAllUU [IPU CMEHE IEUCTBUS OIHOTO (haKTopa Ha
neiictBue Ipyroro Gpaxkropa;

BBIpaXXaTh CBOE OTHOIICHUE K MPUPOJIE Yepe3 PUCYHKU, COUMHEHHS], MOJEIH, IIPOSKTHHIE
paboTEHL.

Kommynukarusublie YY /]

1.

YMeHHe OpraHu30BbIBaTh YU€OHOE COTPYIHUIECTBO U COBMECTHYIO JICATEIILHOCTD C
YUYUTCIIEM U CBEPCTHUKAMU, pa6OTaTB WHIAWBUAYAJIBHO U B I'PYyHIIC: HAXOANUTH O6HICC
pelleHHe U pa3pemarb KOHPJIUKTHI HA OCHOBE COTJIACOBAHUS MMO3UITHIA U ydeTa
MHTEPECOB; GOPMYyIUPOBATH, ApPTYMEHTHPOBATh U OTCTaUBAaTh CBOE MHEHHUE.
OOyyaromuiicss CMOXKeT:

CTPOUTH MO3UTHBHBIE OTHOILIEHUS B Ipoliecce yueOHO! U MO3HABATEIbHOM
JeATEIbHOCTH;

KPUTHYECKH OTHOCUTHCS K COOCTBEHHOMY MHEHHIO, C JOCTOMHCTBOM IIPU3HABATH
OmMOOYHOCTh CBOETO MHEHHUS (€CJIM OHO TAKOBO) U KOPPEKTUPOBATH €T0;

OpPraHU30BBIBATH YUeOHOE B3aUMOJACHCTBHE B TPyIIE (ONPEaeNsaTh 00IIue ey,
pacnpeaensiTh pojiu, JOroBapuBaThCs APYT € APYTrOM U T. 11.);

YCTpaHHTI) B paMKaX auajiora paSpLIBI)I B KOMMYHI/IKaHI/II/I, O6YCJ'IOB.]'ICHHI)IC
HETIOHUMaHUEM/HETIPUSITHEM CO CTOPOHBI COOCCEIHMKA 3a/1auu, (POPMBI HITH COJICPIKAHHMSI
JIAajIora.

IIporuo3upyembie pe3yJibTaThl H CIIOCOOBI HX NMPOBEPKH

- IpUOOpeTEeHNE IKOJIFHUKAMH COLIMATIbHBIX 3HAHUN U MPEICTaBICHUI 0 XUMHUECKUX
TEXHOJIOTHSX, O 3HAYECHUE XUMHUHU B COBDEMEHHOM MHPE, PA3IMYHBIX TEXHUKAX U BUAAX
UCKYCCTBA, UCIIOIb3YIOLUX JOCTUKEHUS XUMUH, IOHUMAaHUS UX COLMATIbHOM 3HAYUMOCTH B



MOBCEAHEBHOM U3HU. |11 TOCTHKEHUS JAHHOTO YPOBHA PE3YyIbTaTOB 0COO0E 3HAUCHHE UMEET
B3aMMOJCHCTBUE YUCHHUKA CO CBOUMU YUUTEISIMU KaK 3HAYMMbBIMU JJI1 HETO HOCUTEIIAMH
COLIMAJIBHOT'O 3HAHUS U ITOBCEJHEBHOIO OIIBITA.

- (hopmupoBaHUE MO3ZUTUBHOTO OTHOIICHUS IIKOJLHUKOB K 0a30BBIM IIEHHOCTSIM oOmiecTBa J{is
JOCTHKEHUS IaHHOTO YPOBHSA Pe3yJbTaTOB 0CO00€ 3HAUEHUE UMEET PaBHOIIPABHOE
B3aUMO/ICHCTBUE MIKOJIBHUKA C APYTUMH IIKOJIbHUKAMHU HA YPOBHE KJIacca, IIKOJIbI, TO €CTh B
3alUIIECHHOM, IPYKECTBEHHOWU €My COLIMAJIBHOM cpelie.

- NOJIYYCHHC IKOJIbHUKAMH OIIbITa CAMOCTOATCIIBHOI'O COLIUAJIbHOT'O IIGI>'ICTBI/I$I, Pa3sBUTHUC
TBOPYECKOT'0 MOTEHLIMANA JINYHOCTH B IIPOLIECCE UCCIIEJOBAHUS U PeATU3al[ii TBOPUECKUX
IIPOEKTOB — UCCIIEAOBATENBCKOM paboThl. sl JOCTHKEHUS JAHHOTO YPOBHS PE3Y/IbTAaTOB
0co0o0e 3HaYeHHEe UMEET B3aUMO/JIEHCTBUE IKOJIBHUKA C COLIMATIbHBIMU CyOBbEKTaMU 32
npezenaMy IIKOJIbI, B OTKPBITON OOIIECTBEHHOM cpefie.

Cucrema oueHMBaHUS Pe3yJbTAaTOB 00YUYEHHUS IIKOJIBHUKOB IIPOXOJIUT YEPE3 yUacTHE UX B
Oecenax 1o pa3HbIM TEMaM, BBICTYIUICHUS O0YYalOIUXCs BO BpeMs IPEAMETHBIX JI€KaJ BHYTPH
IIKOJIbI, y4aCTUE B HAYYHO — UCCIIEI0BATENIbCKUX KOH(PEPEHIUIX U KOHKYypcax
UCCIIEI0BATEIbCKUX PadoT

Bce oOyuaromuecs B Te4eHUE MTOCCIICHHS 3aHATHI BRIOUPAIOT TEMY HCCIICIOBAHUS U
BBINOJIHAIOT MCCIIEI0BATENbCKYIO PA0OTY, KOTOPask IPEACTaBIsETC HA HTOMOBOIM KOH(pEpEeHIUH.
IIpu 3TOM BO3MOKHO BBIIIOJIHEHHE TBOPYECKOTO OTUETA KAK MHAVBUIAYAIBHO, TAK U B IPYIIE U3
3-4 yenoBek. 3aHATHUS TECHO CBSA3aHBI C 0011€00pa30BaTENbHBIM KYPCOM M CIIOCOOCTBYIOT
pacCIIMPEHUIO U YIIyOJEHUIO 3HaHUH, TOIy4aeMbIX Ha YpPOKaX XUMHUH, Pa3BUBAIOT U YKPEILISIOT
HaBBIKU KCIIEPUMEHTUPOBAHUS.

B peanuzanuu nporpaMMbl BHEYpOUHOH JI€ATEIHOCTH 110 XUMHH HEOOXO0AUMO COUEeTaTh Oece1bl
npenojaBaTess ¥ BhICTYIUIEHUSI 00y4JaroUXcs, IPOBEJEHNE BUKTOPUH C SKCKYPCUSIMU B
anTeky, opuc Bpaya oOIIel NpakTUKU, XUMHUYECKYIO J1a00opaTopuIo, yTeHHe pedepaTos C
IIPOBEJICHUEM SKCIIEPUMEHTA.

OOyuaromiyecs MOT'YT MPAaKTUYECKU MCIIOJIb30BaTh CBOM 3HAHUS B ILIKOJIE HA YPOKaX XUMHUU U B
OBITY.

[TporpaMMa BHEYpOUHO# JIEATEITHPHOCTH 110 XHMHU paccUYrTaHa Ha oOydaronuxcs 10 kimacca
(343anstuii mo 1 yacy B Hememnro uin 344acos).

IIpu peanu3anuu nporpaMMbl BHEYPOYHOM 1eITEJIbHOCTH 110 XMMHHU BbIIY CKHUKH
Hay4yaTcs:
e  BBIIBUIATh U NPOBEPATH IKCIIEPUMEHTAIBHO THIIOTE3BI O XUMHUUYECKUX CBOMCTBAX
BEIIIECTB Ha OCHOBE UX COCTaBa M CTPOEHHSI, UX CHOCOOHOCTH BCTYNATh B XUMHUECKUE
pEeakIyu, O XapaKkTepe U MPOIYKTaX Pa3IMYHbIX XUMAYECKUX PEAKIIN;

e XAapakKTCPHU30BaATh BCHICCTBA IO COCTaBy, CTPOCHUIO U CBOfICTBaM, YCTaHaBJIMBATH
NPAYMHHO-CJICACTBCHHBIC CBA3U MCXKIY JAaHHBIMU XapaKTCPUCTUKAMU BEIICCTBA,

e COCTaBJIATH YpaBHCHHA peaKHHfI, OTpaXaroIUX X0 SKCIICPUMEHTA WK IPUPOIAHOTO
SABJICHUA,

e  HCIOJIB30BATh MPHOOPETEHHBIC 3HAHUS JISI SKOJIOTHYECKH IPaMOTHOTO MTOBE/ICHHUS B
OKpYKarollleu cpee;

e  HCIIOJIB30BATh MPHOOPETEHHBIC KIIFOUEBHIE KOMITETECHITUH P BBIMOJHEHUU TIPOEKTOB U
yueOHO-UCCIIeI0BATEeNbCKHUX 3a/1a4 M0 U3YYEHHIO CBOWCTB, CIIOCOO0OB MOyUeHUs U
pacro3HaBaHUs BEUIECTB;

e O0OBEKTHUBHO OLICHUBAThH I/IH(bOpMaLII/IIO 0 BCHICCTBAX U XUMHUYCCKUX IMPOLICCCAX;



e KPUTHYECKH OTHOCHTBHCS K TICEBIOHAYYHON MH(POPMALIMH, HEA0OPOCOBECTHOM peKiiame B
CpeAcTBax MaccoBoil HHpopMaruuy;

e OCO3HaBaTb 3HAYCHUEC TCOPETUUCCKUX 3HAHWM 110 XUMHH JJIA HpaKTquCKOﬁ
JACATCIIBHOCTH 4YCJIOBCKA.

BBIHYCKHI/IKI/I IIoJIy4aT BO3MOXHOCTb HAYUUTbHCA:

COCTaBJISITh CTPYKTYPHBIE (HOPMYJIbI OPTraHUYECKUX BEIIECTB U3YUEHHBIX KJIACCOB, ypaBHEHUS
XUMHUYECKHUX PEaKIIHii, MOATBEP>KIAI0OIIUX CBONCTBA H3yUYEHHBIX OPIraHUYECKUX BEIIECTB, UX
TEHETUYECKYIO CBSI3b, CIIOCOOBI MOTYyUEHHUS;

OPUCHTHUPOBATHCA CPCAU PASTINYHBIX XUMHUUYCCKHUX peaKI_II/IfI, COCTaBJIATH HGO6XOI[I/IMBIC
YpaBHCHUA, OOBACHATH CBOH ﬂefICTBHH

PCHICHUEC HE3HAKOMBIX 3a1a4 U BbIIIOJIHCHUC ynpa)KHeHHﬁ, JJIA pCHICHUA KOTOPBIX
HCIIOJIB3YIOTCA U3BCCTHBIC AJITOPHUTMBI

IMOHUMATh U OOBICHATH IIOHITHUS CKOpPOCTH XHUMHYICCKOU pCaKkuuu, SHCPTrUsa aKTUBaAllUU, TCOPHUAL
AKTHUBHBIX CTOHKHOBGHHﬁ, KaTaJIu3 1 KaTaJIu3aTOpbl, MCXaHN3M PCAKIUU,

XapaKTepu30BaTb 0COOCHHOCTU CTPOEHUS, CBOMCTBA U IPUMEHEHUE BAKHEUIITNX
IpeJCcTaBUTeNIed OUOIIOINMEPOB;

OOBSACHATH BIIMSHHC pasinuunsa B CTPOCHHUHN MOJICKYJI MOHOMCPOB LHEJUIIOJIO3bI U KpaxMajla Ha
CTPYKTYpY U CBOICTBA IMOJIUMCPOB.

pacno3HaBaTh MOJIMMEPHBIC MATCPHUAJIBI 10 COOTBETCTBYIOIINUM IIPHU3HAKAM,

HCIIOJIB30BAaTh TEXHUKY BBIITOJIHCHUS BA’)KHBIX XUMHUYICCKUX onepaunﬁ, HCO6XOI[I/IMBIX U nipu
HU3YUCHUU JPYTrUuX pa3aciioB XUMHUH,



Conep:xaHue Kypca BHEYPOUHOI 1eATEJIbHOCTH
Pabora B XuMH4ueckoii jadopaTopuu 3 yaca

[TpaBuiia paboThl B XUMHUYECKOW Taboparopun U oxpana Tpyaa. [IpaBmia 6e3omacHoi paboThHI B
XUMHUYECKOH JIAOOPATOPUH: CO CTEKIOM, METAJUIOM, MpoOKamMu. O3HAKOMIICHHE yYaIluXcs C
KJIaccuQuKanuen u TpebOBaHUSIMU, PEABSIBISIEMBIMI K XPAaHEHHIO JIA0OPATOPHOTO
000pyI0BaHUs, U3YyUCHUE TEXHHUECKUX CPEACTB 00yUEHHsI, IPEIMETOB J1aOOPaTOPHOTO
obopynoBanus. TexHUKa JEMOHCTPAIIMH ONBITOB (Ha MPUMEpPax OJIHOTO - JIBYX 3aHUMATEJIbHBIX
OTIBITOB).

Kak odopmuTh pe3yibTaTbl HAY4YHOI0 HCCJIe0BaHNS 4 Yaca

Kak opopmMuTh pe3ysbTaTsl HAyYHOTO UCClIe0BaHUs. TpeOoBaHUs K COAECPIKAHUIO OTYETA O
IPOBEAEHHOM UCCIIEIOBAaHUH. DJIEMEHThI TUCBbMEHHOTO OTUETA O MIPOBEIEHHON HAyYHO-
UCCIIe10BaTEIbCKON paboTe (TeMa UCCle0BaHMsl, aKTyalbHOCTb BbIOOpA TEMBI UCCIIEI0BAHUS,
O00BEKT U IIPEAMET MCCIIEI0BAHHUS, LIETIH, U 33a4 UCCIICI0BaHNs, TIIOTE3a, TEOPETUYECKas U
IPUKJIAIHAS [IEHHOCTh MOJIYYE€HHBIX pe3yIbTaToOB, yKa3aHHE HAa METOJIbl UCCIIEJOBAHUS, KPATKUI
0030p UMeIoILIEeNCs IO JaHHOW TeME JIUTEPaTyphl, BEIBOJIbI U PEKOMEHIAIIUN ).

IIpumepsl ucciienoBaTeIbCKUX padoT 2 yaca

IIpaxmuueckas paboma OrnpeneneHnue OpraHoIeNTUIECKUX CBOMCTB Bobl. Omnpenenenue
TEMIIEPATypPbl, MyTHOCTH, IIBETHOCTH | 3araxa BOJIbI.

IIpaxmuueckas paboma. Ananus Boasl. OnpeseneHne KUCIOTHOCTU BOBI.

Ipakmuueckas paboma. Onpenenenrne MUHEPAIBLHOTO COCTaBa BOJIbI (OIMpeAeIIeHnE 00IIel 1
KapOOHATHOM KECTKOCTH, ONIpe/IeTICHIE XJIOPHU/I-HOHA, OTIpeieTieHUE CyIb(aT-nOHOB).
Ipaxmuueckas paboma. O4UCTKA BOJBI.

IIpenenbHble yriieBogopoasnl 4 yaca

DIEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE AlIKaHOB. MeXaHU3M peakiuil 3aMeIIeHUs B
XUMHUYECKHUX CBOMCTBAX alkaHOB. IHAyKTUBHBIN 3D PeKT Ha mpruMepe TaJoreHPOu3BOTHBIX
ankaHoB. Perenne 3a1a4 Ha HaxoXAeHHUE (POPMYIIBI Ta3000pa3HOTO YIIIEBOAOPOA TI0 €r0
OTHOCHUTENbHOU MIOTHOCTH U MAaCCOBOH JI0JI€ SJIEMEHTOB WJIU TI0 MPOyKTaM cropaHus. Pewenue
3a0a4 HA 6b1600 (YoOPMYJIbl 8euiecmea Ha OCHOBAHUY 0Oulell PoPMYIblL 20MO102UHECKO20 PAOA
OpP2AHUYECKUX eeuiecme

HenpenenbHbie yriesoaopoasl 8 4yacos

DNEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE AIKEHOB, IKMHOB, allkaaneHoB. CHUTMa U MU-CBSI3H.
Jlenokanmu3anysi Mu-cBsi3u. MexXaHu3M peakiuil MPUCOeTNHEHHS B XUMUYECKHX CBOHCTBAX alIKEHOB,
AIKWHOB, aKaaueHoB. Peakuyu nonumepusannn. HarypaibHblil 1 CHHTETHYECKHE KaydyKd. Pe3una
Oprannueckuii cunte3. Peuwienue 3a0au na naxosncoenue gopmynvt 2a3000pazno2o y2neeo00opooa
no €20 OMHOCUMENbHOU NIOMHOCIU U MACCOB0I 00]1€ IJIEMEHM 06 UU NO NPOOYKMam
ceopanus. Pewenue 3a0au na 6v1600 (hopmynvl eeuyecmea na 0CHoGanuu oouieil hopmyvl
20MO102UHECKO20 PAOA OpeanuyecKux eeujecme. Pewwenue 3a0au na naxoscoenue maccol uiu
00veMa opeanu4ecKo20 6euiecmea no ypasHenulo peakyuu

Kucaopoacoaep:kauue opranuyeckue BelecTBa / 4acoB

OyHKIIMOHATBHBIE TPYITBI KUCIOPOACOACPKAIINX YTICBOAOPOI0B. BinsiHrue QyHKIIMOHATBHBIX
IPyNI U UX KOJMYECTBA HA XUMHUUYECKYIO aKTUBHOCTD YIJIEBOJIOPOAOB. DJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ KHCIOPOACOACPKAMIUX YTIIIEBOAOPOI0B. OpraHndecKuit
cunte3. Pewenue 3a0au na 6v1600 ghopmynst eeuyecmea na 0cCHosanuu oouenl hopmyl



20MOJ102UHECK020 PAOA opeaHudecKux eeujecme. Pewenue 3a0au na naxoscoenue maccol unu
00bema opeanuuecKo2o 6euecmea no YPaeHeHUI0 PeaKkyuu ¢ UCHOb306AHUEM NOHAMUA
«maccoeasn 00asa» npuMecu, 6b1X00a NPOOYKmd, pAcmeopeHHO20 6euecmea

lIpakmuueckas paboma. OnpedeneHue coOO0epHCanusi 2NH0K03bl 8 PA3HLIX COPMAX MEDQ.

A3oTcoaepakaiye yriieBoaopoabl 4 yaca

Bimstnue atoma a30Ta Ha CBOMCTBA YIVIEBOJOPOAOB HAa IPUMEPE aMUHOB, aMUHOKHCIIOT,
a30Tco/eprKaIluX reTepoLuKIIoB bruononmmepsl-6enku, HyKJIeMHOBbIE KUCIOThI OpraHndecKuit
cuHres. [IepcrieKTuBbI

Ipaxmuueckas paboma. ObOnapydiceHue 8 MOPOICEHOM OEKO08, HCUPOB, V21180008, TUMOHHOU
KUCTIOMbl.

HUrorosnie 3aHaATHA 2 yaca
TBOp‘leCKI/Ie OTYCTHI 11O BbI6paHHBIM TEMaM



TemaTnueckuii mian

Ne i/ Pasnen KonnuectBo Teopus [IpakTnueckue
4acoB paboThl
1 PaGoTa B XUMHYECKON 3 3
nabopaTopuu
2 4 4

Kak opopmuts pesynpraTsl
HAy4YHOT'0 UCCIIEI0BAHUS

3 2 2
ITpumepsr
HCCIIEI0BATENbCKUX paboT

4 [IpenensHble yrinesogopoasl | 4 4

5 HenpenenbHbie 8
YTIIEBOIOPOIBI

6 Kucnoponaconepxamue 7 6 1

OpraHn4YCCKHEC BCIICCTBA

7 A3oTtcoaepixaiiue 4 3 1
YTIIEBOIOPOIBI
8 HUtoroseie 3aHgaTHA 2 2

Uroro 34 28 6




TemaTtnyeckoe nnaHuposaHue, xumusa 10 Knacc, 34 yaca,

1 yac B Hepento.

Pazgen, Tema

KommuectBo
qacoB

Pabora B xumuyeckoii 1adboparopuu 3 yaca

[TpaBuia paboThl B XUMHYECKO#H JTa00OPaTOPHU M OXpaHa Tpy/a.
[TpaBuna Ge30macHO pabOThHl B XUMHUYECKON JIAOOPATOPHH: CO CTEKIIOM,
METaJIJIOM, TPOOKaMHU.

1

O3HaKoOMIICHHE y4aluXxcs ¢ KiacCupuKanuend 1 TpeOOBaHUIMH,
MPEIBSBIIEMBIMU K XPaHEHHIO JIAOOPATOPHOTO 00OPYAOBAHMUS,
M3ydeHHE TEXHUYECKHUX CPENICTB 00YUEHUSs, MPEIMETOB JIaA00OPaTOPHOTO
000pynOBaHUsI.

TexHuka JACMOHCTpPAH OIIbITOB (Ha npuMepax OaAHOTO - IBYX
3aHUMAaTCIbHBIX OHI)ITOB).

Kak odopmuTsh pe3yibTaTbl HAYYHOI0 HccJIe0BaHuA 4 yaca

Kax Oq)OpMI/ITB PE3YyIbTAThl HAYYHOT'O UCCIICAOBAHUS

TpebGoBanust K cojiepKaHUIO0 OTYETA O IPOBEIEHHOM UCCIICTOBAHHH.

DneMeHTHl MUCbMEHHOI'0 OTYETA O MPOBEAEHHON HAYYHO-
HCCIIEI0BATENIbCKOM paboTe (TeMa ucciae0BaHms, akTyalbHOCTD
BBIOOpA TEMBI UCCIEI0BAaHUS, OOBEKT U MPEAMET UCCIIEOBAHMUS, LIEIH ,1
3a/1a4u UCCIIENOBAHM, TUIIOTE3a, TEOPETUYECKas U IIPUKIaIHAs
LIEHHOCTb ITOJIY4EHHBIX PE3YyJIbTATOB

Mertoapl ucciaea0BaHus, KpaTKU 0030p UMEIOIIEHCS TI0 TaHHON TemMe
JTUTEPATypPHhI, BEIBOJIBI U PEKOMEH IAIINN ).

IIpumepsl uccinenoBareabckux pador 2 yaca

Ipaxmuueckas paboma OnpeneneHne OpraHoJIeNTHYECKUX CBONCTB
BOJbl. Omipesienienre TeMneparypbl, MyTHOCTH, IBETHOCTH U 3araxa
BOJIBI.

Ipaxmuueckas paboma Ananuz Boabl. Onpesienenne KUCIOTHOCTH
BOJIBI.

IIpakmuyeckasa paboma. OnpeneneHne MUHEPAILHOIO COCTaBa BOJIbI
(ompenenenue o0IIeH 1 KapOOHATHOMN KECTKOCTH, ONIPEICIICHNE
XJIOpUJI-MIOHA, OTIpe/ieTIeHHe Cylb(aT-nuoHOB).

Ilpakmuueckas paboma. OYUCTKA BOJIBI.

10

IIpenenbHble yriieBogopoasbl 4 yaca

DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE AJIKAaHOB. MeXaHu3m
peaKkuurii 3aMEeIIeHUS] B XUMUYECKUX CBOMCTBAX aJKaHOB. IHIyKTHUBHBIN
3¢ deKT Ha mpUMepe TaTOreHIIPON3BOIHBIX AIKaHOB

11

Pemenue 3amau Ha HaxoXxAeHUE HOPMYITBI TA3000pa3HOTO




YIII€BOAOPOAA 110 €r0 OTHOCUTENIBHOM IIJIOTHOCTU M MaCCOBOM J10JI€
3JIEMEHTOB WU 10 IPOLYKTaM CrOpaHusl.

12

Pemenue 3anay Ha HaxoxAeHHE (HOPMYIIBI Ta3000pa3HOTO
YTIEBOAOPOAA [0 €r0 OTHOCUTEIHHOMN TUIOTHOCTH M MacCOBOM JI0JI€
3JIEMEHTOB WJIU IO IPOJYKTaM CrOpaHUsl.

13

Pemenue 3a1a4 Ha BBIBOJ (hOpMYJIBI BEIIECTBA HA OCHOBAHUU 00IIEH
(opMyIIbl TOMOJIOTHYECKOTO psAJla OPraHUYECKUX BEILECTB

14

HenpenenbHble yriiesoaopoasl 8 4yacos

DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE AIIKEHOB, AJIKUHOB,
ankagueHoB. Curma u nu-cBsizu. Jlenokanuzanus nu-cBsizu. Mexanusm
peaKuuii MPUCOEIMHEHUS B XUMUYECKUX CBOMCTBAaX AJIKEHOB, aJIKUHOB,
AJIKaJUEHOB.

15

QHGKTpOHHOG U IPOCTPAHCTBCHHOC CTPOCHUC AJIKCHOB, AJIKUHOB,
AJIKaAMCHOB. Curma u mu-CBsI3H. Z[enoxanmauml NU-CBsA3U. MexaHu3M
peaKHI/Iﬁ IMPUCOCIUHCHUA B XUMHYCCKUX CBOMCTBax AJIKCHOB, AaJIKMHOB,
AJIKaAUCHOB.

16

Peaknun nonmumepursanuu. HatypanbHblii 1 CHHTETUYECKUE KaydyKH.
Pesuna Opranuueckuii cuHTE3

17

Peakuuu nonmmmepuszanuu. HatypanbHblil 1 CHHTETUYECKUE KAyUyKH.
Pe3una Opranudeckuil cuHTe3

18

OKHCIUTEIIFHO — BOCCTAaHOBHUTEIBHBIC pCaKknuun B OpFaHI/IquKOI\/’I XHUMUU.

19

OKHCIUTEIIFHO — BOCCTAaHOBUTEIBHBIC pCaKknunun B OpFaHI/IquKOI\/’I XHUMUU.

20

Pemenue 3aau Ha Haxox1eHUE (HOPMYITBI Ta3000pa3HOTO
YTJIEBOJOPOA MO €r0 OTHOCUTENIBHON IIJIOTHOCTH M MaCCOBOM J10JI€
3JIEMEHTOB WJIU 110 IPOJYKTaM CrOpaHUs

21

Kuciopoacoaep:kamue opranmyecKue BeliecTsa 7 4acos

OYHKIIMOHAIBHBIE TPYIIIBI KUCIOPOACOAEPKAIIUX YIIEBOJI0POIOB.
Brnusinue GyHKIIMOHATBHBIX TPYI U UX KOJIMYECTBA HA XUMHYECKYIO
AKTUBHOCTH YTJIEBOJIOPOIOB.

22

DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJICKYJT
KHCJIOPOJICO/ICPIKALINX YTIEBOIOPO/IOB.

23

OpranvyecKkuil CUHTE3.

24

Oprann4eckuil CUHTE3.

25

Pemienue 3a1a4 Ha BBIBOJ (hOpMYJIBI BEIIECTBA HA OCHOBAHUU 00IIEH
(opMyIIBI TOMOJIOTHYECKOT0 psAJla OPraHUUYECKHX BEILECTB.

25

Pemenne 3a1ad Ha HaX0XKICHUE MACCHI HITH o0BbeMa OpPraHn4€CcKoro




BCIICCTBA IO YPABHCHHUIO PCAKIINHN C UCITIOJIb30BAHUCM IMOHATHA
«MaccoBas O0Jis» MMPUMECH, BbIXOAa IPOAYKTA, paCTBOPECHHOI'O
BCIIECTBA

27 | Ilpaktrueckas pabora. OmnpeneeHue colepKaHus TIFOKO3bI B pa3Hbix | 1
coprax Ména
28 A30Tcoaep:Kalme yriieBoaopoanl 4 yaca
BinsiHue atoma a30Ta Ha CBOMCTBA yIJIEBOJOPOAOB HA PUMEpe 1
aMHUHOB, aMUHOKHCIIOT, a30TCOJIEPKALINX TeTEPOIUKIIOB.
TBopueckue oT4eTHl IO BEIOPAHHBIM TEMaM
29 | buononumepbl-0eNKu, HYKJIEHHOBBIE KUCIOTHI 1
30 | bruonmonumepsI-0€IKH, HyKJIIEHHOBBIE KHCIIOTHI 1
31 | Opranuueckuii cunres. [lepcriekTuBbl 1
32 | IIpaktuueckas padora. OOHapyKeHHE B MOPOKECHOM OEJIKOB, JKUPOB, 1
YIJIEBOAOB, IAMOHHOM KUCJIOTHI
33 | UroroBble 3aHATHS 1
34 | UroroBble 3aHATHS 1




