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IosicHUTENLHAA 3aANMNCKA

B ocHoBy nporpamMMmbl BHEYpPOUHOM AESATENBHOCTU «XHMHUS 32 CTPAHULIAMU Y4EOHUKa»
MOJIOKEHA METOJMKA OpraHu3allid IPOEKTHOM JEeSATeNbHOCTH YYalluxcs (METOAUYECKOe
nocobue «IIpoekTHas 1eATeIbHOCTh HIKOJLHUKOB B Tpolecce 00ydeHus: Xumum» - aBTopbl O.C.
Apanckas, U.B.bypas; U3znatensckuii nentp "Bentana-I'pad", Mocksa, 2005)

IInanupyemble pe3ybTaThl

JInyHoOCTHBIE pe3yJIbTATHI:

1. ['OTOBHOCTH U CITOCOOHOCTHh OOYYAIOIIMUXCSl K CAMOPA3BUTHIO U CaMOOOpPa30BaHUIO HA OCHOBE
MOTHBAILIMH K 00YYEHUIO U ITO3HAHUIO.

2. CdhopMHPOBAaHHOCTh IIEIOCTHOIO MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKH H OONIECTBEHHOW NPAKTUKH, YYUTHIBAIOIIETO COIHAIBHOE,
KYJIBTYPHOE, SI3bIKOBOE, TyXOBHOE MHOT000pa3ue COBPEMEHHOI'0 MUPA.

3. Oco3HaHHOE, YBaXUTEIbHOE U OOpOXKETaTeIbHOE OTHOLICHHE K JPYroMy 4YeJIOBEKY, €ro
MHEHHIO, MUPOBO33pPEHUIO.

4. ChopMHpOBaHHOCTH IIEHHOCTH 3J0POBOr0 M 0e30macHOro o0pasza >KU3HU; WHTEPUOPH3AIIUS
MPaBWJI MHIUBUAYAILHOTO M KOJUIEKTHBHOT'O O€30MMacHOr0 MOBEICHUSI.

5. CdhbopMHPOBAaHHOCT OCHOB JKOJIOTMYECKOH KYJIBTYPBI, COOTBETCTBYIOIIEH COBPEMEHHOMY
YPOBHIO 3KOJIOTMYECKOI'O MBIIUICHHS, HAJU4YME OINbITa HKOJIOTMYECKH OpPHUEHTUPOBAHHOM
peQIIeKCUBHO-OLICHOYHOM M TPAKTHUYECKOM JIEATENbHOCTH B JKM3HEHHBIX CUTYallHUsIX
(rOTOBHOCTB K MCCIICAOBAHHIO MIPUPOJIBI, K OCYIIECTBICHUIO TPUPOAOOXPAHHOMN ESTEIHHOCTH).
MeTanpeaMeTHbIe pe3yJbTATHI:

MertanpeaMeTHble  pe3yibTaThl BKIIOYAIOT OCBOEHHBIE OOYYaIOIIUMUCS MEXKIIPEAMETHbIE
MOHSATHSI W YHHBEpCaldbHbIE yueOHBbIE JCHCTBUS  (pEry/lATUBHBIE, I103HABATEJIbHBIC,
KOMMYHHMKATHBHBIE).

MexnpeaMeTHbIe MOHATHS

YcnoBueM  QopMHpOBaHUS MEXKIPEIMETHBIX IMOHSTHH, TaKWX, KaK CHUCTeMa, (akxT,
3aKOHOMEPHOCTh, (DEHOMEH, aHaJ W3, CHHTE3 SBIISETCS OBJAJCHHE OOYYAIOUIMMHCS OCHOBAMHU
YUTATEIbCKOM KOMIIETEHIIMH, NMPUOOpPETeHNE HAaBBIKOB PaboOTHl ¢ HH(OpMaIMel, ydyacTue B
MIPOEKTHOM JIeSTeTbHOCTH

B  xome  peammzamuu  mporpaMMbl  BHEYPOYHOH — JIEATENIFHOCTH 10  XHMHUH
oOyJaroniuecss IpuoOpeTyT OMBIT MPOSKTHOW JACSITENHHOCTH KaK 0co00i (opMbl  yueOHOM
paboTHI, CIOCOOCTBYIOIIEH BOCIIUTaHMIO CaMOCTOSITENTbHOCTH, WHUILIMATUBHOCTH,
OTBETCTBEHHOCTH, MOBBIIICHUIO MOTUBAIMHN U Y(PGEKTUBHOCTH YI€OHOH JEATENLHOCTH; B XOJIE
peaiM3allii MCXOJHOrO 3aMbIcila Ha IMPAKTUYECKOM YPOBHE OBJIQJCIOT YMEHUEM BbIOMpATh
aJIecKBaTHBIE CTOSIICH 3ajaue CpeAcTBa, MPUHHUMATH PEIICHHs, B TOM YHCIIE M B CHUTYaIlHsIX
HeomnpeneneHHOCTH. OHM  TOJMy4aT BO3MOXXHOCTh Pa3BHTh CIHOCOOHOCTH K pa3paboTke
HECKOJIbKMX BapHaHTOB pEIICHWH, K TOUCKY HECTaHJApPTHBIX pELIEHUH, IMOUCKYy H
OCYILIECTBICHUIO Hanboee MpueMIeMOro pereHusl.

Perynarusueie YV /|

1. YmMmeHue caMOCTOSITENIBHO OIpPEACNATh Ieu OOy4YeHUs, CTaBUTh W (POPMYIHPOBATH
HOBBIE 3a7aud B y4yeOe M TIO3HABATENbHON JESTENbHOCTH, pa3BUBaTh MOTUBBI U
MHTEPECHI CBOCH MO3HABATEILHOM JeaTeIbHOCTH. OOyUJaromunics CMOXET:

e CTaBWTPH IEJIh JCATSIHHOCTH HAa OCHOBE OIPEIECIICHHOW IMPOOJIEMBI W CYIIECTBYIOIIMX
BO3MOKHOCTEH;

e (dopmymupoBaTh yueOHBIE 3aJaud KaK IIard JOCTIDKEHUS I[OCTABICHHOW IIeNU
JeSITEIbHOCTH.

1. YMeHue caMOCTOATENbHO IUIAHUPOBATh IYTH JOCTHXKEHMs LIeJieil, B TOM YHUCIE
aIbTepHATHBHBIC, OCO3HAHHO BBIOMpaATh HamOonee 3(PPEKTUBHBIE CIOCOOBI pEIICHUs
y4eOHBIX U [T03HABATENIbHBIX 3a/1a4. OO0y4aroUMiics CMOXKET:

e OmpeneniaTb HeoOXOIUMBbIE NEHCTBHUS B COOTBETCTBHHM C Y4e€OHOM M IO3HABATEIbHOMN
3a/1a4uell ¥ COCTaBISATh AITOPUTM UX BBIMOTHEHHUS,



e O00OCHOBBIBaTh M OCYIIECTBIIATH BBIOOp HamOosee 3(PEKTUBHBIX CHOCOOOB pEUICHUS
y4eOHBIX U ITO3HABATEIIbHBIX 3a]1a4;

e IUIAHUPOBATH M  KOPPEKTHUPOBAThH CBOIO  WHAMBUAYAIBHYIO  00pa30BaTEIbHYIO
TPAeKTOPHUIO.

1. YMeHHME COOTHOCHUTH CBOM JIEHCTBHS C TUIAHHPYEMBIMH PE3YIbTaTaMH, OCYIIECTBIATH
KOHTPOJb CBOEH JEATEIBbHOCTH B IMIPOLIECCE JOCTHMIXKEHHUS pe3yibTaTa, OINPEAeNsTh
CIOCOOBI JIEUCTBHI B paMKax MPEIOKEHHBIX YCIOBUU W TpeOOBaHUN, KOPPEKTUPOBATH
CBOM JICUCTBHS B COOTBETCTBUU C U3MEHSIONIEHCS cuTyareid. O0yJaromuiicss CMOXKET:

e OLIEHHUBATh CBOIO JIEATENbHOCTh, APIYMEHTUPYSI IPUUYMHBI JOCTHXKEHUS] WM OTCYTCTBUS
MJIAHUPYEMOTO PE3yJIbTATa;

e paboTas O CBOEMY IUIaHY, BHOCUTh KOPPEKTHUBBI B TEKYIIYIO JCSATEIBPHOCTh HA OCHOBE
aHalIM3a M3MEHEHUM CHUTyaluH I TIOJYYEHHS 3allVIAHUPOBAHHBIX XapaKTEPUCTHK
MIPOAYKTA/pe3yIIbTaTa;

e YCTaHaBIIMBATh CBSI3b MEXIY TIIOJTYyYEHHBIMH XapaKTEPUCTUKAMHU TPOAYKTa H
XapaKTEpUCTUKAMU TMpolecca JIEATEIbHOCTH U TI0 3aBEPIICHUH JIEATEIbHOCTH
npeajiaraTh M3MEHEHHE XapaKTepUCTUK Tpolecca sl TONYYEHUs YIY4IIeHHBIX
XapaKTEPUCTHUK TIPOTYKTA;

e CBEpATh CBOM JEUCTBUSA C LEIbIO U, MPU HEOOXOAMMOCTH, HCIPABIATH OLIMOKHU
CaMOCTOSTEIIBHO.

Brnanenne ocHOBaMHM ~ CaMOKOHTPOJIS, CAMOOLIGHKH, TPHUHATHS  pElIeHUH U
OCYIIIECTBJICHUSI OCO3HAHHOI'O BBIOOpa B Y4eOHOW W MO3HaBaTeNbHOW. OOywaromuics
CMOXET:

e HaOIIONATh M aHAJIU3UPOBATh COOCTBEHHYIO Y4COHYIO M IMO3HABATEIBHYIO ACATEILHOCTD
U JCSITEIIBHOCTD APYTUX 00yUYaIoIIUXCs B IMPOIIECCE B3aUMOITPOBEPKH;

e COOTHOCHUTH peajbHbIC U TUIAHUPYEMbIE PE3yIbTaThl HHANBUAYAILHOW 00pa3oBaTebHOM
NESITETHHOCTH U JIENaTh BHIBOJIBI;

e TIPUHUMATh PEIICHHUE B YICOHON CUTYyaI[MU U HECTH 3a HETO OTBETCTBEHHOCTH;

e CaMOCTOSITENILHO ONPENENATh MPUUYMHBI CBOErO YycCIlieXxa WM Heycnexa M HaxOAUTh
CIIOCOOBI BBIXO0J1a U3 CUTYAIlNN HEYCIIeXa;

Ilo3naBarensHbie YVY /]

1.YMeHHe ompenensaTh IOHSATHS, CO3/JaBaTh OOOOINCHUS, YCTaHABJIWBATh AaHAJIOTHH,
KJIACCH(UITUPOBATH, CAMOCTOSITEIIFHO BHIOMPATh OCHOBAHUS W KPUTECPUU LTS KIACCHU(PUKAIUH,
yCTaHABJIMBATh  TMPUYMHHO-CIEJACTBEHHBIE CBSI3M, CTPOHWTH JIOTHUYECKOE  pacCyKJIEeHHUE,
yMO3aKJIfoueHue (MHAYKTUBHOE, NeTyKTUBHOE, 10 aHAJIOTHH) U JeJaTh BbIBOAbL. OO0yuaronuiics
CMOXET:

e  BBIICTATH OOMIMI MPU3HAK JIBYX MM HECKOJBKHX MPEIMETOB WU SIBJICHUN W OOBSCHATH
UX CXOJICTBO;

e O0BEAMHSTH MPEAMETHI U SIBJICHUSI B TPYIIIBI 110 OMPE/ICTICHHBIM MMPU3HAKaM, CPaBHUBATh,
KiaccuuImpoBath U 000011aTh (aKTHl U SBICHNUS,

e  BBIJCIATH SIBJICHUE U3 OOIETO psijia APYTUX SIBICHMUIA;

e OOBSCHATH SIBJCHHS, TIPOIECCHl, CBS3W U OTHOIICHUS, BBHIABISEMBIE B XOJ€
MO3HABATEILHOM M HCCIIEIOBATEIBCKON JEATEIbHOCTH (IMPUBOJUTH OOBSICHEHHE C
U3MCHEHHUEM (OPMBI  TIPEACTABIICHHS; OOBSICHATH, JETANM3UPYd WIM 00001Ias;
OOBSICHATH C 3aJIaHHOM TOYKH 3PEHUS);

e BBIABISITH U HAa3bIBaTh IPUUUHBI COOBITHS, SIBJIICHUSI, B TOM YHCJIE BO3MOXKHBIC / Hanboiee
BEPOSITHBIC MPUYMHBI, BO3MOXKHBIE TOCIICJICTBHS 3aJJaHHON TPHYUHBI, CAaMOCTOSATEIHLHO
OCYIIECTBJISISI IPUUMHHO-CIIEACTBEHHBIN aHAIIN3;

e JIeTIaTh BBIBOJ] HA OCHOBE KPUTHYECKOTO aHAJIM3a Pa3HBIX TOYECK 3PEHMUs], TOATBEPKAAThH
BBIBOJI COOCTBEHHOM apryMeHTalluel UM CaMOCTOATEILHO TTOJYYCHHBIMU JTAHHBIMH.

2.@opMUpPOBaHUE © PA3BUTHE HKOJIOTMUECKOTO MBIIUICHHS, YMEHUE IPUMEHSTh €ro B
MMO3HABAaTEIIbHOM, KOMMYHHMKATHBHOH, COIMAJIbHOW TPaKTHUKE W  OpodeccCHoHaIbHON
opueHTanuu. OOyJarOIIUICS CMOXKET:



e  ONpENENATh CBOE OTHOILIEHUE K MIPUPOTHON Cpelie;

e aHaJNM3UPOBATh BIMSHHUE OKOJIOTMYECKUX (AKTOPOB Ha Cpeay OOUTAHUS >KHUBBIX
OpraHu3MOB;

e TIPOrHO3MPOBATh HM3MEHEHHUS CUTYallud TpPH CMEHE JCWUCTBUS OAHOro ¢akropa Ha
neiicTBre apyroro ¢akropa;

e BBIpAXKaTh CBOE OTHOIICHHUE K MPUPOJIE Yepe3 PUCYHKH, COUMHEHUS, MOJEIIU, IIPOSKTHHIE
paboTHI.

KommynukatusHabie YV ]|

1. YMeHue opraHu3oBBIBaTH Y4eOHOE COTPYIHHYECTBO W COBMECTHYIO AEATEIHHOCTH C
YUUTEIIEM M CBEPCTHUKAMH; pabOTaTh WHAMBHIYIBHO W B TPYIIE: HAXOAWTH OOIIee
pelieHre u paspemaTh KOH(GJIMKTHI HAa OCHOBE COIVIACOBAaHUS TO3MIMA M ydera
WHTEpecoB; (GOpPMyIUpOBaTh, AapryMEHTUPOBATh W OTCTaMBaTh CBOE MHEHHE.
OOyJaromuiicss CMOXET:

e CTPOUTH TIO3UTHUBHBIE OTHOIIEHUS B Ipolecce yueOHOW U  IO3HABATENbHOU
JeSITENbHOCTH;

e KPUTHYECKH OTHOCUTHCS K COOCTBEHHOMY MHEHHIO, C JIOCTOMHCTBOM TPHU3HABATH
OIMOOYHOCTH CBOEI'0 MHEHHMSI (€CIIM OHO TAaKOBO) M KOPPEKTHUPOBATH €TO;

e OpraHU30BBIBATH y4yeOHOE B3aMMOJACWUCTBHE B Tpymme (OmpeneisTh oOlue Ienu,
pacnpeiensiTe poiiv, JOrOBapuUBaThCS APYT C APYTOM U T. 11.);

e yCTpaHATh B paMKax JUajora pa3pblBBl B KOMMYHHKallMd, OOYCJIOBJICHHbIE
HEMOHUMaHUEM/HEMPUATHEM CO CTOPOHBI coOeceTHIKa 3a1auu, (POPMBI HIIU COMIePKaHUS
Juanora.

[Iporpamma BHEYpOYHOU NEATEIBHOCTH IO XMMHHM  paccuuTaHa Ha oOydarommxcs 10
kiacca (343ansatuii o 1 yacy B Henenro win 344acos).
[Ipu peanuzaruu mporpaMMbl BHEYPOIHON ACSITENbHOCTH 110 XUMHUU BBITYCKHUKH HAY4aTCs:

e BBUIBUTaTh U TMPOBEPSITh OKCICPUMEHTAIHLHO THIOTE3bl O XHMHUYECKHX CBOWMCTBaX
BEIIECTB Ha OCHOBE MX COCTaBa U CTPOEHHS, UX CIIOCOOHOCTH BCTYMAaTh B XMMHUYECKHE
peaKIy, 0 XapakTepe U MPOAYKTaX Pa3IUYHbIX XUMUYECKUX PEaKIIHii;

e XapaKTEepU30BaTh BEIIECTBA IO COCTAaBY, CTPOCHUI0O M CBOMCTBaM, YCTaHABIWBATH
MPUYHUHHO-CJIEICTBEHHBIE CBSA3H MEXY JAHHBIMH XapaKTepUCTUKAMU BEIIECTBA;

e COCTaBJIATb YPaBHEHHUSI PEAKLMI, OTpaKaroOLUX XOJ 3KCHEPUMEHTa WM HPUPOJHOIO
SIBJICHUS;

e HCIIONIb30BaTh MPHOOPETEHHBbIE 3HAHHS A HKOJIOTHYECKH TPaMOTHOIO TOBEICHHS B
OKpY»aroIlei cpelie;

e HCIIOJIb30BaTh MPUOOPETEHHBIC KIIFOUYEBBIC KOMIETEHIIUN TIPH BBIOJHEHUU MPOEKTOB U
y4eOHO-UCCIIEIOBATEILCKUX 3aJad [0 H3Y4YEHHIO CBOMCTB, CIOCOOOB MOJNyYEHUS U
pacro3HaBaHUs BEIIECTB;

e 00BEKTHBHO OIIEHWBATH WH()OPMAITHIO O BEIIECTBAX M XUMUIECKHUX MTPOIECCax;

e KPUTHYECKH OTHOCHTHCS K TICEBIOHAYYHON MH(pOPMAIIUH, HETOOPOCOBECTHOU pPEeKIaMe B
CpeacTBax MaccoBor MHGOpMaIuu;

e OCO3HaBaTh 3HAYEHUE TEOPETUYECKUX 3HAHUWA IO XUMHUHM I [PAKTHUYECKOU
JESITETbHOCTH YeJIOBEKA.

BrInycKHUKY TOTy4YaT BO3MOXKHOCTh HAYYUThCS:

COCTaBJISITh CTPYKTYpPHBIC (DOPMYIIBI OPTraHMUYECKUX BEIIECTB M3YYCHHBIX KIIACCOB, YPAaBHECHHS
XUMUYECKUX PEAKIUi, TOATBEPKAAOIINX CBOWCTBA M3YYCHHBIX OPTAHMYECKHX BEIIECTB, WX
TeHETUYECKYIO CBSI3b, CIOCOOBI MOTYYESHHUS;

OPUEHTHPOBATHCS CPEIU PA3MUHBIX XUMHYECKUX pEaKIHid, COCTAaBIATh HEOOXOAUMBIE
ypaBHEHUS, OOBSICHITH CBOU JICHCTBHUS

pellleHre HEe3HAaKOMBIX 3a/lad M BBIOJHEHUE YIPaKHEHWH, i1 pelIeHHus KOTOPBIX
HCIIONIb3YIOTCSL U3BECTHBIE aJITOPUTMBI

TMOHUMATh U OOBACHSITH MOHITHS CKOPOCTh XMMUUYECKOW PEaKIMH, YHEPTUsl aKTUBAIUU, TEOPUS
AKTUBHBIX CTOJIKHOBEHHI, KaTajan3 U KaTalln3aTopbl, MEXaHU3M PEaKIUH;



XapakTepu30BaTb  OCOOCHHOCTH  CTPOEHHS, CBOMCTBA UM  IPUMEHEHHE  BaKHEHIIHNX
MpeicTaBuTeNel OMOMOITUMEPOB;

OOBSICHATh BIIMSIHUE Pa3jNYus B CTPOSHUU MOJIEKYJ MOHOMEpPOB IEJUTIONO03bI M Kpaxmaia Ha
CTPYKTYPY U CBOMCTBA MOJIUMEPOB.

pacno3HaBaTh MOJIUMEPHBIE MATEPUANIBI IO COOTBETCTBYIOIIMM MPU3HAKAM;

WCIIONb30BaTh TEXHUKY BBITIOTHEHUS BAXKHBIX XUMHYECKUX OMNepanuil, HEOOXOMUMBIX U IPHU
W3YYECHUU APYrUX pa3JeioB XUMHUH;

Coaepikanue Kypca BHEYPOUYHOMH JesITeJIbHOCTH
Pabora B xummueckoit taboparopun 3 daca
[IpaBunia paboThl B XMMHUYECKOM JTabopaTopuu u oxpaHa Tpyna. [IpaBuna 6e3omacHoi paboTH B
XMMHYECKON J1a00opaToOpUU: CO CTEKIOM, METauioM, mpoOkamu. O3HAKOMIIEHHE YYaIMXCS C
Knaccupukaneir W TpeOOBaHUSMH, TPEABABISEMBIMH K XpaHEHHIO JabopaTOpPHOTO
000pyZOBaHUs, HW3yYEHHE TEXHUYECKHUX CPEICTB OOYy4YeHHUs, TPEAMETOB J1abopaTOPHOIO
obopyznoBanus. TexHHKa JEMOHCTpalMK ONBITOB (Ha MpUMepax OAHOTO - ABYX 3aHUMATENbHBIX
OTTBITOB).
Kaxk odopMuth pe3ynabTaThl HAYYHOTO HCCIICIOBaHUs 4 Yaca
Kak odopmMuth pesynbTaTbl HaydyHOTro ucciefoBaHus. TpeOoBaHMsS K COJEpP)KAHUIO OTUETA O
MIPOBEAEHHOM MCCIEAOBAaHUU. OJIEMEHThl MHCbMEHHOIO OTuYéTa O IPOBEIEHHOW Hay4YHO-
HCCIIEeI0BATENbCKOM paboTe (TeMa HMcciae0BaHus, aKTYalbHOCTh BHIOOpA TEMbl HCCIEI0BaHUS,
OOBEKT U MpeIMeT UCCIECIOBaHMsI, eNU U 33a[]auid MCCIIEOBAHUS, TUTIOTE3a, TeOpeTHIecKas U
MIPUKJIAIHAs HEHHOCTh MOJYyYEHHBIX PE3YIbTaTOB, YKa3aHUE HA METO/bI UCCIIEI0BAHUS, KPATKUI
0030p UMEIOLIEICs 10 JAHHON TeMe JIUTEPaTyphl, BHIBOJIbI U PEKOMEHIAIUN ).
[Tpumeps! uccienoBaTeNbCKux padoT 2 yaca
[Ipaktuyeckas pabora OnpeneneHue OpPraHoONENTUYECKUX CBOMCTB BoAbl. OmnpeneneHue
TEMIEPATYPbl, MYTHOCTH, [IBETHOCTH U 3araxa BOJIbI.
[IpakTnueckas pabora . AHanu3 Bojsl. Onpeenenne KUCIOTHOCTH BOBI.
[Ipaktuyeckass pabora . OmpeneneHue MUHEPAIbHOTO COCTaBa BOABI (OmpeneneHue oouie u
KapOOHATHOM KECTKOCTH, ONpeeTICHHE XJIOPHI-MOHA, ONpeieTeHNne CyIb(aT-noHOB).
[IpakTnueckas pabora . OuncTka BOJIBI.

[IpenenvHble yriieBogopoasl 4 yaca

DJIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHHE AJKaHOB. MEXaHU3M pPEaKIUi 3aMEIICHUS B
XUMUYECKUX CBOMCTBax ankaHoB. WHIykTUBHBIA 3(G(EKT Ha TpUMEpPE TajoreHIPOU3BOIHBIX
ankaHoB. PemeHue 3amad Ha HaxokaeHHE (OPMYJIbI Ta3000pa3HOro yrieBoJaOpoAa IO €ro
OTHOCHUTEIBHON IUIOTHOCTA M MAacCOBOW J0JI€ AJIEMEHTOB WJIM IO MPOAYKTaM cropaHus. Pemenne
3a/a4 Ha BBIBOJ (pOPMYJIBI BEIIECTBA HAa OCHOBAHUHW OOIIEH (OpPMyJBI TOMOJIOTHYECKOTO psia
OpraHUYECKUX BEIIECTB

HenpenenbHbie yriieBogopoasl 8 yacoB

DIIEKTPOHHOE M MTPOCTPAHCTBEHHOE CTPOSHUE ATKCHOB, AIKWHOB, alkaJaueHoB. CuUrMa u mu-
cBs3U. [lenmokanuzanus nu-cBsi3u. MexaHu3M peakiuidi MPUCOSAMHEHUS] B XMMUUYECKUX CBOMCTBaX
AJKEHOB, AJKWHOB, aJIKaJIMEHOB. Peakiuu mnonuMmepuszanuu. HaTypaldbHBIM W CHHTETUYECKHUE
kayuyku. Pesuna Opranunyeckuii cuHTe3. Pemenue 3amay Ha HaxoKaeHne (GOpMYIbl Ta3000pa3HOTO
YTJIEBOOPO/Ia MO €ro OTHOCUTEIbHOM IJIOTHOCTH M MAacCOBOM JI0JI€ 3JIEMEHTOB WJIM 1O MPOAYKTaM
cropanus. Pemienwe 3amad Ha BBIBOJ (OPMYJIBI BEIIECTBA HA OCHOBAHHMHM OOIIEH (OpMYITbI
TOMOJIOTMYECKOr0 psiia OPraHUYECKUX BEIIECTB. PellleHHWe 3aady Ha HAXOXKICHUE MACChl WU
00BbeMa OpraHUYECKOro BEIIECTBA 10 YPABHEHHUIO PEAKIIUN

Kucnopoaconepxaiire opraHM4ecKie BEIIECTBA 7 4acoB
O YHKIMOHAIBHBIC TPYIIIbI KHUCIOPOACOACPKAIIUX YIIEeBOAOPOaAOB. BiusHue (yHKIIMOHAIBHBIX
rpylnn M HUX KOJIMYECTBA HA XUMHUYECKYKD aKTUBHOCTH YIVIEBOAOPOJOB. OJEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJl KHCIOPOACOJEpKAIIUX YriIeBOAOPOAOB. OpraHuueckuil
cuHTe3. PemieHue 3amad Ha BBIBOA (OPMYJIBI BEIISCTBA HAa OCHOBAHHMHM OOIICH (HOpPMYIIbI
TOMOJIOTMYECKOI'0 PsiJla OPraHUYECKUX BEIIeCTB. PellleHWe 3aad Ha HAXOXJIECHHE MacChl WA



o0beMa OPraHUYECKOro BEIIECTBA 10 YPABHEHUIO PEAKIIUU C UCITOJIb30BAaHHEM MOHATHS «MaccoBas

JIOJIsT» TIPUMECH, BBIXO/Ia IPOIYKTA, PACTBOPEHHOI'O BEIIECTBA

[Tpaktuyeckas pabdora. . OnpeneneHue coaepKaHus TIIF0KO3bI B pa3HBIX COpTax MEa.
A3soTcozepikaiue yrieBoaopoasl 4 yaca

BnusiHne aroma a3ora Ha CBOMCTBA YIJIEBOAOPOJOB Ha MPUMEPE AMUHOB, AMHUHOKHCIOT,
a30TcofiepKallluX TeTepOoIKIOB buonoaumepri-6enku, HyKICUHOBBIE KUCIOThl OpraHnyecKuit
cunte3. [lepcniektuBel. [IpakTuueckas padora. OOHapykeHHE B MOPOXEHOM OEJIKOB, KHPOB,
YTJIEBOJIOB, INMOHHOM KUCITOTHI.

Hroroseie 3ansTus 2 yaca TBopUYecKkre OTYETHI 11O BEIOPAaHHBIM TEMaM

TemaTuyeckuii NJIaH

No /it Paznen KonmuuectBo Teopus [IpakTnueckue
4acoB paboTbI
1 Pabora B xumuueckoit 3 3
naboparopuu
2 4 4

Kak opopmuts pe3ynbraTs
HAYYHOT'O HCCIICIOBAHUS

3 2 2
ITpumepsl
HCCIIeIOBATEIIBCKUX padoT

4 [IpenenbHble yrueBoaopoasl | 4 4

5 Henpenensabie 8
YIJIEBOIOPOJIbI

6 Kucnopoaconepxaiue 7 6 1
OpPTaHUYECKHE BEIICCTBA

7 AzoTtcojepkaiue 4 3 1
YIJICBOJIOP OB

8 Hrorosnie 3aHsITHS 2 2

Hroro 34 28 6




KajiennapHo- TeMaTH4ecKoOe MIAHHPOBAHHE

Ne Paznen, rema Coneprxanue Hara | lara mo | [Tpumeuanne
m\n o daxty
TUIany

1 Padora B xumnueckoii | [IpaBuia paboTsl B
naﬁopaTopml 3 gaca XUMHUUYECKOU
TpaBua paGoTH! B naboparopuu U oxpaHa
XUMHUYECKON TpyAa. lpasuna
1AGOPATOPHH H OXPAHA 6630HaCHOI7'IVpa60TLI B
pyna. Tpasina XUMUYECKOM
Oe3omacHoii paboTHI B naboparopuu: co
XUMIECKOR CTEKJIOM, METAIIJIOM,
nabopaTopuu: co npobKaMH.

CTEKJIOM, METaJJIOM,
poOKaMu.

2 O3nakomiieHrE O3nakomiieHHEe
yUanmxcs ¢ yUammxcs ¢
KIaccu(uKauei u KIaccuuKauei u
TpeOOBAHUSIMHU, TpeOOBAHUSIMHU,
PEIbABISEMBIMH K PEIbABISEMBIMH K
XpaHEHUIO XpaHEHUIO
1a00paTopHOro 71a00paTOpPHOro
o0opy0BaHus, o0opynoBaHus,
U3YYEHHE TEXHUYECKUX | M3YUYEHHE TeXHUYECKUX
CpEICTB 00y4YeHUS, CpEIICTB 00y4YeHUS,
IPEMETOB PEMETOB
1a60paTOPHOTO 71a60paTOPHOTO
00opyaoBaHus. 000pyaOBaHUS

3 Texuuka nemoncrpauuu | TexHuka JeMOHCTpaluu
OIBITOB (Ha MpUMepax OTBITOB (Ha MpUMepax
OJIHOT'O - JIBYX OJTHOT'O - JIBYX
3aHUMAaTEeIbHBIX 3aHUMATEIbHBIX
OIIBITOB). OTIBITOB).

4 Kak opopmuts Kak odhopmuts
pPe3yJabTaThl HAYYHOI0 | PE3yJIbTaThl HAYYHOT O
uccjeaoBaHusA 4 yaca | UCCIICOBAHUS
Kak opopmuts
pe3ynbTaThl HAYYHOT O
UCCIIEIOBAHUS

5 TpeboBanus k TpeboBanwust K

COJICp’KaHUIO OTYETA O
MPOBEIEHHOM

COJICP’KAHUIO OTUYETA O
MPOBEAEHHOM




HCCICa0OBaHUU.

HucciaeaoBaHnuu

DNeMEeHThI
IMMCBMEHHOI'0 OTUYETA O
IIPOBENEHHON HAYy4YHO-
HUCCIIEN0BATEILCKOMN
pabote (Tema
HCCIIEA0BAHMS,
aKTYaJIbHOCTb BBIOOpa
TEMBI UCCIIEIOBAHNUS],
00BEKT U MpeIMeT
WCCIIE0BAHMS, LIENIN 1
3a/1a4y UCCJIeI0BAHMS,
TUIIOTE3a,
TeopeThyeckas u
MPUKJIaHAs HEHHOCTh
MOJIYYeHHBIX
pEe3yNbTaTOB

DneMeHThl TUCHbMEHHOTO
0T4€Ta O MPOBEAEHHOU
HAy4YHO-
HUCCIIEN0BAaTEILCKON
pabore (Tema
UCCIIEIOBAHMS,
aKTYaJIbHOCTh BBIOOpa
TEMBI UCCIIEI0BaHUS,
00BEKT U IpeaAMET
UCCJIEIOBAHMUSI, LIEIH ,1
3aJ]a4u UCCIICIOBAHMS,
TUIOTE3a, TEOpEeTUYeCcKas
Y TIPUKJIaHAs [ICHHOCTh
MOJTy4YEHHBIX
pE3yabTaTOB

Mertonabl uccnenoBaHus,
KpaTkuii 0030p
HMEIONIENCA 110 JaHHOU
TEeM€ JIUTEPATYPHI,

MeToapI ucclIeJOBaHMS,
KpaTkuii 0030p
HMEIoNIecs 110 JaHHOU
TEeMeE JIUTEPATYPHI,

BBIBOJIBI U BBIBOJIBI U

PEKOMEHIAInN ). PEKOMEHIAIIUN ).

IIpumepsl IIpakmuyeckas paboma

HCCIIE0BATENHLCKHX Onpenenenue

paGor 2 yaca OpPraHOJENITUYECKUX
CBOMCTB BOJIbI.

Ipakmuueckas paboma | Onpenencuue

Ornpenenenue
OPTaHOJICTI THYCCKIX
CBOVICTB BOJIBI.
Onpenenenue
TEMIIEPATYPHI,
MYTHOCTH, IIBETHOCTHU U
3amaxa BOJIbI.
Ilpakmuueckas paboma
AHanus BOOEL
Onpenenenue
KHCJIOTHOCTH BOJIBL.

TeMITepaTypbl, MyTHOCTH,
LIBETHOCTH M 3amaxa
BOJIEL.

Ilpakmuueckas paboma
AHanus BOOEL.
Omnpenenenue
KHCIIOTHOCTH BOJIBL.

Ilpakmuueckas paboma
Onpenenenue
MUHEpaIbHOT O COCTaBa
BOJIbI (OMpeiesieHne
o0rielt u kapOoHaTHOMN
JKECTKOCTH,

IIpakmuueckas paboma
Onpenenenue
MHUHEpaIbHOI0 COCTaBa
BOJIbI (OMpeiesieHne
oOmreit 1 kKapOOHATHOU
JKECTKOCTH, OIIPEACIICHUE




OIpeieJICHUE XJIOPHI-
WOHA, ONpE/ICIICHHE
Cynb(aT-uOHOB).
Ilpakmuueckas paboma
. OuncTKa BOIbL.

XJIOPH]I-MOHA,
ompezeneHue cyabgar-
HOHOB).

Ipaxmuueckasn paboma
. Ouuncrka BOJBbI.

10 IIpeneabHble DNEKTPOHHOE U
yIJaeBoAopoabl 4 yaca | MPOCTPAHCTBEHHOE
CTPOCHHE aJTKAHOB.
DNEKTPOHHOE U .
MexaHu3Mm peakuuii
MPOCTPAHCTBEHHOE
3aMeIIeHHs B
CTPOCHHE aJTKAaHOB. .
. XUMHYECKUX CBOHCTBAX
MexaHu3m peaxkiui .
ankaHoB. THAYKTUBHBIHI
3aMeIICHHS B
. s dexT Ha mpumepe
XUMHUYECKUX CBOMCTBAX
. | TaJOreHNpOn3BOIHBIX
akaHoB. THIYKTUBHBII
AJIKAaHOB
addexT Ha mpumepe
raJIOTeHITPON3BOTHBIX
aJIKaHOB

11 Pewenue 3a0au na Pewenue 3a0au na
Haxodcoenue Gopmynsl | Haxoxrcoenue Gopmyul
2a3000paznozo 2a3000paznoz2o
271e6000p00a no e2o y271e6000p00a no e2o
OMHOCUMENbHOU OMHOCUMENbHOU
naomuocmu u NJIOMHOCIU U MACCOBOU
maccoeoit done 00J1€ 371eMEeHM 08 Ul o
I1eMEHm 08 UIU O NPOOYKmMam c2opanus.
NPOOYKmMAM C20PAHUSA.

12 Pewenue 3a0au na Pewenue 3a0au na
Haxodcoenue hopmynsl | Haxoxcoenue hopmynvi
2a3000paznozo 2a3000paznoz2o
y271e6000p00a no e2o 271€6000p00a no e2o
OMHOCUMENbHOU OMHOCUMENbHOU
naomuocmu u NJIOMHOCIU U MACCOBOU
maccoeoii oone 00.]1€ I1eEMEHM 08 UIU NO
I1eMEHmM 08 UIU O NPOOYKmMam c2opanus.
NPOOYKMAM C2OPAHUSL.

13 Pewenue 3a0au na Pewenue 3a0au na

661600 hopmyivl
eeuyecmea Ha
OCHOBanuu odue
dopmynv
20MO0102UYECKO20 PAOA
Op2aHuYecKux
eeuecme

661600 (hopmyivl
eeujecmea Ha
OCHOGaHUU oduiell
dopmynv
20M07102U4€CK020 pAda
Op2aHuuecKux eeuiecmae




14

HenpeneabHble
yriaesogopoas! 8
4acoB

DNEeKTPOHHOE U
MPOCTPAHCTBEHHOE
CTPOEHHUE aJKEHOB,
aJIKMHOB, AJIKaJIFICHOB.
Curma u nmu-cBSI3H.
Jlenokanuzauus mu-
CBs3HU. MexaHu3m
peakuuii
MIPUCOCTUHEHUS B
XHMHYECKUX CBOMCTBAX
aJIKCHOB, JIKHHOB,
aJKaJUuCHOB.

DIJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE
CTpPOEHHUE aJTKEHOB,
AJIKUHOB, aJIKQJIMCHOB.
Curma u nu-cBsizu.
Jlenokanu3anus mu-
cBs13U. MexaHusm
peaKkuuii MPUCOCTNHEHUS
B XUMHUYECKHUX CBOMCTBAX
AJIKEHOB, AJIKUHOB,
ATKAMCHOB.

15 DNEeKTPOHHOE U DIEeKTPOHHOE U
MIPOCTPAHCTBEHHOE MPOCTPAHCTBEHHOE
CTPOEHHUE AIKEHOB, CTPOEHHUE aJKEHOB,
QIKUHOB, JIKAJECHOB. QIKUHOB, aJIKAJHCHOB.
Curma u nu-cBsizu. Curma u nu-cBsizu.
Jenokanu3auus nu- Jenokanu3zanus nu-
cBsi3u. MexaHusm cBsi3u. MexaHusm
peakuuii peakuuii NPUCOETUHEHUS
MIPUCOEINHEHHUS B B XMMHUYECKHUX CBOMCTBAxX
XUMHUYECKUX CBOMCTBAX | aJIKEHOB, AJIKUHOB,
AJIKEHOB, AJIKUHOB, QJIKaJEHOB.
AIKANECHOB.

16 Peakiuu Peakiuu
MOJINMEPHU3ALUH. MOJINMEPHU3AIUH.
HarypanbsHblil n HarypanbeHblil 1
CUHTETUYECKHUE CUHTETUYECKUE KAYUYyKH.
Kayudyku. Pe3una Pesuna Opranuueckuit
OpraHvyeckuil CHHTE3 | CUHTE3

17 Peaxiuu Peakinu
MOJINMEpPU3AIUH. MOJINMEpHU3aIUH.
HarypanbHubiii u HarypanbHbiii u
CUHTETUYECKHUE CUHTETUYECKUE KaYyUyKH.
Kayudyku. Pe3una Pesuna Opranmyeckuii
OpraHu4eckuil CHHTE3 | CUHTE3

18 OKHCIIUTENBHO — OKHCIUTENTBHO —
BOCCTAHOBUTEJbHBIC BOCCTAHOBUTEIIbHBIC
peakuuu B peaklny B OPraHU4eCKOM

OpraHUYeCKON XUMUH.

XHUMHUU.
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OKuCIuTENbHO —
BOCCTAHOBUTEJIbHBIC
peakiuu B
OpraHUYECKON XUMUH.

OKHCIIUTEITBHO —
BOCCTaHOBUTEILHEIC
peaKkIuy B OpraHu4deCKOn
XHAMHH.

20 Pewenue 3a0au na Pewenue 3a0au na
Haxodcoenue hopmynsl | HaxoxcoeHue opmynvi
2a3000paznozo 2a3000paznoz2o
y271e6000p00a no e2o y271e6000p00a no e2o
OMHOCUMENbHOU OMHOCUMENbHOU
naomuocmu u NJIOMHOCIU U MACCOBOU
Mmaccoeoit oone 00J1€ 371eMeHm 08 Ui no
INNeMeHM 08 Ul no nPOOYKmMam c2opanus
npPOOyKmam czopanus

21 Kucaopoacoaep:kammue
OpraHuvecKue
BeleCTBa 7 4acoB DYHKIHOHATLHbIE

TPYIIIBI
OyHKIIMOHAIIbHbIE KHUCJIOPOJICOJIEPIKaAIINX
TPYIIIBI YTJIEBOJOPO/IOB.
KHcaopoconepxkamux | Brnusuue
YIJIEBOIOPOAOB. (byHKIMOHAIBHBIX
Bnusuue IPYII U UX KOJIMYECTBA
(G YHKIIMOHATBHBIX Ha XMMUYECKYIO
TPYNI U UX aKTUBHOCTb
KOJIMYECTBa Ha YTJIEBOJOPO/IOB.
XUMHYECKYIO
aKTUBHOCTH
YTJI€BOIOPOOB.

22 DNEeKTPOHHOE U DNEeKTPOHHOE U
MPOCTPAHCTBEHHOE MIPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYJT CTpOEHHE MOJIEKYJT
KHUCIIOPOJCOAEPKAIIMNX | KACIOPOACOAEPIKALIUX
YTJI€BOIOPOOB. YIJI€BOIOPO/IOB.

23 Opranuyeckuii cunTe3. | OpraHudeckuil CUHTE3.

24 Opranuyeckuii cuaTe3. | OpraHu4yeckuil CUHTE3.

25 Pewienue 3a0au na Pewienue 3a0au na

61600 hopmynl
eeujecmea Ha
OCHOBaHUU oOwell

dopmynv

661600 hopmynl
eeujecmea Ha
OCHOBaHUU oOuell

dopmynv




20MO07102U4ECK020 PAOA | 20M0J102UYECKO20 PAOA
Op2anuYecKux Op2aHUYECKUX euyecmea.
eeuyecme.

25 Pewienue 3a0au na Pewenue 3a0au na
HAXO0JCOeHUEe MACChl HAXO0JCOeHUE MACCHl
unu oovema unu 00vema
OpP2aHUYECKO020 Op2aHUYECcK020
eeuyecmea no eeuyecmea no
YDAGHEHUIO peaKyuu ¢ | yPaGHEeHUIo peaKyuu ¢
UCnOIb308AHUEM UCROIb306AHUEM
NOHAMUA «MACCO8AA HOHAMUA «(MACCO8A
0021:) npumecu, 0071:)» npumecu, 8b1x00a
6vIx00a npodyKkma, npooykma,
pacmeopennozo pacmeopennozo
eeugecmea eeuecmea

27 Ilpakmuueckas Ilpakmuueckas paboma.
paboma. Onpedenenue | Onpedenerue
CO0epPIHCANUSL 2TIIOKO3bL 8 | COOEPAHCAHUS 2THOKO3bL 8
PA3HLIX copmax mMéoa DA3HbIX copmax Méoa

28 A3oTcoaep:kamiue

yrJieBoaopoabl 4 yaca

Binsiaue aroma aszora Ha
Bnusiaue atoma azora CBOWCTBA YIJI€BOJOPOI0B
Ha CBOMCTBA Ha MpUMepe aMUHOB,
YIJIEBOIOPO/IOB Ha aAMUHOKHCITIOT,
MpUMepe aMHHOB, a30TcofepKalux
aAMHHOKHCIIOT, reTEePOIIUKIIOB.
A30TCOAICpRATIIX TBOpUecKUe OTYETHI 11O
reTEepPOLIUKIIOB.

BBIOpaHHBIM TEMaM
TBOpueckue oT4eTsI 110
BBIOpaHHBIM TEMaM

29 buonomumepsi-6enku, buononumepsi-6enku,
HYKJICHHOBBIE KUCTIOTHI | HYKJIEMHOBBIE KHCIIOThI

30 buornonumepsi-6enkw, buornonmumepri-6enkw,
HYKJICHHOBBIC KHCTIOTHI | HYKJICHHOBBIC KHCIIOTHI

31 Opranuyeckuii cuaTe3. | OpraHu4ecKkuil CUHTE3.
[TepcniekTuBbI [TepcniekTuBBI

32 Ilpakmuueckas Ilpakmuueckas paboma.
paboma. Obuapyoicenue 8

Obnapyoicenue 6
MOPOHCEHOM DENKO8,

JAHCUPOB, Y2NeB0008,

MOpOdIHCEHOM DenKoa,
HCUPOB, Y21€60008,




JUMOHHOU KUCTIOMbl

JUMOHHOU KUCIOMBbl

33

HTorosnie 3aHATHSA

TBOpYECKHE OTUETHI 11O
BBIOpaHHBIM TEMaM

34

HTorosnie 3aHATHA

TBOpYeckue OTYeTH O
BBIOpaHHBIM TEMaM

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

UHTEPHET

http://window.edu.ru/

https://resh.edu.ru/

http://www.tulaschool.ru
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