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IIporpamma BHEypPOUYHO# AeSITEJIbHOCTH 10 XUMHHU
«XuMHA B 3a/1a49ax»
s ydammxcest 10 kaacca

B ocHOBY mporpaMMBbl BHEYpPOUHO# IESITEIFHOCTH « XUMHS B 33/1a9aX» MOJIOKEHA METOANKA OPTaHU3alluH POEKTHOH
JEATeNbHOCTH yJamuxcs: (Meroaudeckoe mocodmne «IIpoekTHas nesiTenbHOCTh MIKOJBHHKOB B IIPOIiecce OO0ydeHHs
xumumn» - aBTopbl O.C. Apanckas, 1.B.bypas; Uznarensckuii nentp "Benrtana-I'pad", Mocksa, 2005)

I[nanupyemblie pe3yJibTAThI

JIuunocmmuwle pezyniomamoi:
1. TOTOBHOCTE M CHOCOOHOCTH OOYYAIOIIMXCS K CAMOPa3sBHTHIO W CaMOOOpPa30BaHMIO HA OCHOBE MOTHBAIMH K
00y4YeHHIO 1 TO3HAHHUIO.

2. CopMHpOBaHHOCTH IEIOCTHOTO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU H
OOIIICCTBCHHOW TPAKTUKH, YYUTHIBAIONIETO COIMAIbHOE, KYJBTYpHOE, S3BIKOBOE, JYXOBHOE MHOroo0Opasue
COBPEMEHHOI'0 MUpA.

3. Oco3HaHHOE, YBaXUTEIbHOE M JOOpOXKeNaTeIbHOE OTHOIIEHHE K JPYroMy 4YeJIOBEKY, €ro MHEHHIO,
MHPOBO33PCHHIO.

4. CdopMHpOBaHHOCTh IIEHHOCTH 3/I0POBOTO W 0Oe3omacHoro oOpa3a JKM3HM; WHTEPUOpHU3AUS TPaBUI
WHIAWBUAYAJIBHOI'O U KOJUICKTUBHOT'O 6630HaCHOFO IIOBECACHUH.

5.  CdopMHpOBaHHOCTE OCHOB  JKOJIOTMUYECKOW  KYJIBTYPBI, COOTBETCTBYIOIEH COBPEMEHHOMY YPOBHIO
9KOJIOTUYECKOTO MBIIUICHHS, HAIWYHE OIbITa SKOJOTMYECKHM OpPHUEHTHPOBAHHON pedIeKCHBHO-OIICHOYHOW H
HNPaKTHYECKOW JIESATENEHOCTH B KM3HEHHBIX CHTYaIlMsAX (TOTOBHOCTH K MICCIICIOBAHHIO HPHPOMIBI, K OCYIIECTBICHHIO
MIPUPOJIOOXPAHHON ACSITEIHHOCTH).

Memanpeomemmvie pesyiomamol:
MeTanpeaMeTHbIC Pe3yJIbTaThl BKIOYAIOT OCBOCHHBIC 00YYAIOIIUMUCS MEKITPEIMETHBIC MOHITUS U YHUBEPCATIbHbBIC
y4eOHbIe NeHCTBUSA (PETyISITUBHEIE, TO3HABATEIFHBIC, KOMMYHUKATHBHBIE).

MemnpenMeTHme NMOHATHUSA

YcnosueM (OpMHpPOBAaHUS MEXIPEAMETHBIX IOHITUH, TaKHX, KaK cucTeMa, (pakT, 3aKOHOMEPHOCTb, (hEHOMEH,
aHalM3, CHHTE3 SBISIETCS OBJIJCHUE OOYYArOIMMUCS OCHOBAMH YHUTATEILCKOW KOMIIETEHIMH, MpHoOpeTeHre
HaBBIKOB paboThI ¢ MHQOpMaIHeH, yuacTre B MPOSKTHOM JNesTeIbHOCTH

B xome peanuzanmmu mnporpaMMbl BHEYPOUHOW JIEATENBHOCTH 10 XUMHU OOydaromiyecs MPpuoOpeTyT OmbIT
NMPOEKTHOI  /IesiITeIbHOCTH Kak  0co00ii  ¢opMbl  y4eOHOH  pabOTHI,  CIIOCOOCTBYIOMIEH  BOCHHUTAHHUIO
CaMOCTOSITEIbHOCTH, WHHUIMATUBHOCTH, OTBETCTBEHHOCTH, TOBBIIICHUIO MOTHBalMH u 3(QeKTuBHOCTH Yy4eOHOH
JIeSITENIBHOCTH; B XOJIe pealii3alii MCXOJHOTO 3aMbICiia Ha TPaKTHYECKOM YPOBHE OBJAJCIOT YMEHHEM BBIOMpATh
a/IeKBaTHbBIE CTOSIIEH 3aJaye CpeACTBA, IPUHUMATh PELICHHUS, B TOM YHCIIE M B CUTyalusIX HeomnpeaereHHoCTH. OHU
MOJTyyaT BO3MOXKHOCTh pPa3BHTh CHOCOOHOCTh K pa3pabdOTKe HECKOJBbKHX BapUaHTOB pPEIICHUH, K IOHUCKY
HECTaHJIapPTHBIX PEIICHHUH, TIOMCKY U OCYIIECTBICHUIO HaNOOIee MPUEeMIIEMOT0 PEIIeHHSI.

PeryasituBnabie YY [

1. VYMeHHe caMOCTOSATENBHO ONPEALNIATh 1IeJId 00YUYeHHs, CTaBUTh U (DOPMYJIMPOBATh HOBBIC 3a/1a4yM B yueOe U
MMO3HABATEIILHOW JIEATEIIPHOCTH, Pa3BUBaTh MOTHBBI M HMHTEPECHl CBOCH IIO3HABATEIBHON JESATEIHLHOCTH.
OOy4arIUHCs CMOXKET:

e  CTaBUTH LIENb JEATSILHOCTH HA OCHOBE OIPEIECIICHHOM MPOOJIEMBI U CYIIECTBYIONINX BO3MOXKHOCTEH;
e (opmymupoBaTh yueOHBIC 3aaUH KaK AT JOCTIKEHUS ITOCTABICHHOH IEJIH JeATEIHHOCTH.

1. YmeHne caMOCTOSATENBHO IUIAHUPOBATH IyTH JAOCTIDKEHUS IIEJIel, B TOM YHCIE albTepHATHBHBIE, OCO3HAHHO
BEIOMpaTh Hanbosee dPPEKTHBHBIE CIIOCOOLI pelleHHs YIeOHBIX M MMO3HABATENBHBIX 3aaa4. OOyJaronuiics
CMOXET:

L OIMpeaACIATh H606XOI[I/IMLI€ ,Z[eﬁCTBPIH B COOTBCTCTBHH C yqe6H0ﬁ 1 II03HABaTCIbLHOM 3a;[aqeﬁ 1 COCTaBJIATH
AJITOPUTM UX BBIIIOJHCHUSA,



e 00OCHOBBIBATh M OCYIIECCTBIATH BBIOOpP HauOosiee 3(PPEKTUBHBIX CHOCOOOB peEIIeHUs YYEOHBIX U
MMO3HABATEILHBIX 33/1a4;

. MJIIAHUPOBATH U KOPPCKTUPOBATH CBOIO MHAUBUAYAJIbHYIO O6pa3OBaT€J'H>HyIO TPACKTOPHIO.

1. YmeHHe COOTHOCHTH CBOM ACWUCTBHSI C IUIAHUPYEMBIMH pPe3ylbTaTaM{, OCYIIECTBISTH KOHTPOJIb CBOEH
JESITeTbHOCTH B Tpolecce JOCTIKEHHs pe3yibTaTa, ONpeAessTh CcrmocoObl JeHCTBUH B paMKax
MIPeJIOKEHHBIX YCIOBHU M TpeOOBaHMIA, KOPPEKTHPOBATH CBOM JACHCTBHSA B COOTBETCTBUHU C M3MEHSIOMIEHCS
curyauueit. OOyJaromuiicss CMOXeT:

e OILICHMBATh CBOIO JACATEIBHOCTb, APTYMEHTHPYS NPUYUHBI JOCTHKCHUS WM OTCYTCTBHS ILIAHUPYEMOTO
pe3yJibrara;

. pa60Ta$1 10 CBOCMY IJIaHY, BHOCUTH KOPPCKTHUBLI B TCKYIIYIO ACATCILHOCTh Ha OCHOBC aHalin3a W3MEHCHHH
CUTYaAllUU JId TTOJTYUCHU 3aIllJTAaHUPOBAHHBIX XapaKTEPUCTHUK nponyKTa/ pe3yiabTarta,

L4 YCTaHaBJIMBATh CBA3b MCKAY IMOJYYECHHBIMU XapaKTCPUCTUKAMU IMPOAYKTa W XapaKTCPUCTUKAMHU IIpoLecca
ACATCIIBHOCTH M IO 3aBCPHICHUM ACATCIBHOCTH IpeajylaraTb H3MCHCHUC XapaKTCPHUCTHUK IIpoLecca IJIAd
MOJIYy4YCHUA YIYUHICHHBIX XapaKTCPUCTUK IIPOAYKTA,

° CBEPATH CBOU I[Cf/iCTBHﬂ C ICJIbIO U, IIpH HCO6XO}II/IMOCTI/I, HCIIPaBJIATH OIITHOKH CAMOCTOSATEIBHO.

Brnanenne ocHoBaMHM CaMOKOHTPOJIS, CAMOOLICHKH, TMPHHATHS PEUICHWH W OCYIIECTBICHHUS OCO3HAHHOTO
BBIOOpA B yueOHOH 1 1mo3HaBaTensHOW. OOydaromuiicss CMOXKET:

e HaOMIOJATh U aHAIN3UPOBATh COOCTBEHHYIO YYEOHYIO M IIO3HABATEIBHYIO NEATEIBHOCTh M JESTEIbHOCTD
JpYTUX 00YYaIOUIMXCS B MPOILECCE B3aMMOTIPOBEPKH;

° COOTHOCHUTL PCAJIbHBIC U INNIAHUPYCMbIC PE3YJIbLTAThI I/IHI[I/IBI/II[yaIIbHOI‘/'I O6pa3OBaTCHBHOI\/'I JCATCIIBHOCTU U
J€J1aTh BBIBOBI,

e MPUHUMAThH PEUICHUE B yUeOHOW CUTYallul U HECTH 32 HETO OTBETCTBEHHOCTD;

e  CaMOCTOSATENIHO OINpPEHENATh MPUUYMHBI CBOETO YCIEXa WIM HEyclleXa W HaXOAWUTh CIIOCOOBI BBIXOAA W3
CUTYyalluu HEyCIeXa,;

IMo3naBaTenbubie YY /I

1.YMeHue omnpenenarts TOHATHS, CO37aBaTh OOOOIIEHUS, YCTaHABIMBATh aHAIOTHH, KJIACCH(UIIUPOBATH,
CaMOCTOSITEJIbHO BBIOMpATh OCHOBAHMS M KPUTEPHH JIJIs KJIACCU(PUKAIIMK, YCTAHABIUBATh IPUIHMHHO-CIICJCTBCHHBIC
CBSI3M, CTPOUTH JIOTUYECKOE PACCYKICHHE, YMO3AKIIOUeHUE (MHIYKTUBHOE, NEAYKTHUBHOE, M0 AHAJIIOTHH) U JIETaTh
BBIBOJIBI. OOYYarOIIUHCS CMOXKET:

. BBIACIIATH 06H.[I/Iﬁ IMPU3HAK ABYX HUJIM HECKOJIbKUX NPECAMETOB UIIN SIBJICHUH U OOBSICHATH MX CXOJCTBO,

e 00BEAMHATH IPEIMETHI U SIBJICHHUS B TPYIIIIBI 10 ONMpPEAETCHHBIM PU3HAKaM, CPaBHHBATH, KJIaCCH(DUIIMPOBATE
1 0000111aTh (haKThI U SBJICHHUS,

e  BBIJCIITH SIBJICHHUE U3 OOIIETO psAsla APYTUX SBICHUM;

e OOBSACHATH SBJICHUS, IPOIECCHI, CBA3M W OTHOIICHMS, BBIABISEMBIE B XOJIc¢ IO3HABATCIBHOU U
HCCIIEIOBATENBCKON JESITENbHOCTH (NMPUBOJIUTH OOBSICHEHHE C W3MEHEHHEM (OpPMbI IPEICTABICHUS;
OOBSCHATB, ACTATTU3UPYS WM 000011ast; OOBSICHATH C 3aJaHHON TOYKH 3PEHU);

. BBISABJIATD WM HA3bIBATb NPHUYMUHBI CO6BITI/I$I, SBJICHHUs, B TOM YHCJIC BO3MOXXHBIC / Haunbomee BCPOATHBIC
IIPUYNHBI, BO3MOXHBIC TIOCJICACTBUA 3aJIaHHOI>'I MMPUYHUHBI, CaMOCTOATCIBHO OCYHICCTBIIAA IMMPUYNHHO-
CJ'IC)_'[CTBCHHHﬁ aHaJIu3;

. ACJIaTh BbIBOJ Ha OCHOBC KPUTHUYCCKOI'O aHAJIM3a PAa3HbIX TOUCK 3PCHUA, NOATBCPKAATH BBHIBOJ COOCTBEHHOMU
apFYMeHTaHI/Ieﬁ HJIN CaMOCTOATCIIbHO ITOJIYYCHHBIMHA JaHHBIMU.

2.0opMHpPOBaHHE W Pa3BUTHE OKOJOTMYECKOIO MBIIUICHUS, YMEHHE MPHMEHSITh €ro B II03HaBaTEIbHOMH,
KOMMYHHKAaTHBHOM, COIIMAILHON TIPaKTHKE U PodecCHOHATbHOM opueHTarmu. O0yJatonuicss CMOXKET:

e  OIpPENENATh CBOE OTHOILICHHUE K IPUPOJIHOM Cpeae;
e  AHAIM3HPOBATH BIMSHUE SKOJIOTUYECKUX (HAKTOPOB HA CpeTy OOMTAHMUS )KUBBIX OPraHU3MOB;

e  IIPOrHO3UPOBATH U3MEHEHMS CUTYAIIMH MPU CMEHE ACHCTBHUSA 0 HOrOo (JaKTOpa Ha JICHCTBHE IPYroro ¢Gaxkropa;



e  BBIpaXKaTh CBOE OTHOIICHKE K PUPOJIE Yepe3 PUCYHKH, COUMHEHUS, MOJIEITH, TPOCKTHBIE Pa0OTHI.
KommynukatuBHblie YY ]|

1. VYmMeHuwe OpraHn3oBHIBaTH Y4eOHOE COTPYJHHYECTBO M COBMECTHYIO JAEATEIBHOCTh C YYHUTEIEM H
CBEpCTHHKaMU; paboTaTh MHIUBHIYaJIbHO U B TPYIINE: HAXOAUTH OOIIee pelIeHne U pa3peiarb KOH(IUKTHL
Ha OCHOBE COTJIACOBAaHUS MO3WIMK U ydeTa WHTepecoB; (OpPMYyIUPOBAaTh, apryMEHTHPOBAaTh M OTCTaUBaTh
cBoe MHeHHe. O0yJaroImuiCcs CMOXKET:

L4 CTPOUTH NMMO3UTHUBHBIC OTHOIICHUA B IIPOIECCE yqe6H0171 ¥ TI03HABaTEILHOU JCATCIbHOCTH,

e KPUTHYECKH OTHOCHTHCA K COOCTBEHHOMY MHEHHIO, C JOCTOMHCTBOM IIPW3HABaTh OIIMOOYHOCTH CBOETO
MHEHUS (€CJIM OHO TaKOBO) U KOPPEKTUPOBATH €T0;

e OpraHM3OBBIBaTH Y4eOHOE B3aMMOJEHCTBHE B Tpymnme (OmpelensTh oOLIMe UeNd, paclpelnessiTh PO,
JIOTOBApUBATHCS JIPYT C APYTOM U T. 1.);

e YCTpaHATh B paMKax JUANOra pa3pbiBbl B KOMMYHUKAIIMU, OOYCIOBJICHHBIC HETOHUMAHUEM/HETIPUATHEM CO
CTOpPOHBI cobecemHrKa 3a1a9H, (OPMBI HIIH COIEep KaHMS THAJIOTa.

IIporuo3upyemble pe3yJbTAaThl U CIIOCOObI HX POBEPKU

- HpI/IO6peT6HI/Ie IIKOJIbPHUKaMHU COIHAJIbHBIX 3HAaHUU H Hpe,Z[CTaBJ'IeHI/Iﬁ 0 XMMHYCCKHX TCXHOJIOTHAX, O 3HAYCHHUC
XUMUHU B COBPEMCHHOM MHUPEC, PA3JIMYHBIX TCXHHUKAX KW BUAAX HCKYCCTBA, HCIIOJIB3YIOIIHUX OOCTHIXCHHUA XHUMHUH,
IIOHUMAaHHUA HUX COHHaJ’IBHOﬁ 3HAYUMOCTHU B HOBCCHHQBHOﬁ KU3HHU. I[J'Iﬂ AOCTHOKCHUA JAaHHOI'O YPOBHS PE3YJILTATOB
0oco00e 3HAYCHUEC HMEET BSaHMOHeﬁCTBHG YUY€HUKAa CO CBOMMH YYUTCISIMH KaK 3HAYUMBIMU IJI1 HETO HOCUTEIIAMHU
COMAJIBHOI'O 3HAaHMUA U ITOBCCIHCBHOI'O OIIbITA.

- (opMupoBaHHE IMO3UTUBHOTO OTHOIICHHS HIKOJIBHWUKOB K 0a30BBIM IEHHOCTAM obmiectBa [yt mocTmkeHus
JAHHOTO YPOBHSI PE3yJNbTaTOB OCO0OE 3HaYCHHE MMEET PaBHONpPABHOE B3aMMOJCHCTBHE IIKOJIBHHKA C JAPYTHMMH
LIKOJIbHUKAaMU Ha YPOBHE KJIACCa, LIKOJIbL, TO €CTh B 3aILUIIEHHOM, IPYKECTBEHHON eMy COLIMAIBHOM cpelie.

- MIOJTyYCHHE IIKOIBbHUKAMH OIBITa CAaMOCTOSTENHLHOIO COLMAJIbHOTO IEHCTBUS, pa3BUTHE TBOPUECKOrO MOTEHIMANA
JUYHOCTH B IIPOLIECCE HCCIEAOBAHUS U pealn3allMid TBOPUYECKUX IPOEKTOB — MCCIENOBaTEIbCKOW paboTsl. [lms
JOCTHKEHUS TaHHOTO YPOBHS PE3YyJbTaTOB 0cO00€ 3HAUE€HHE MMEET B3aMMOJAEHCTBUE HIKOJBPHUKA C COLUAIbHBIMU
cyObeKTaMH 3a IpeAeIaMu IIKOJIbI, B OTKPHITONW OOIECTBEHHOH cperie.

CucreMa OLEHHBAaHHS Pe3yJIbTATOB OOyUYCHUS IIKOJIBHUKOB IPOXOIMT Yepe3 ydacTHe MX B Oecemax 1o pasHbIM
TEMaM, BBICTYIIJICHUA 06yqa101111/1xc;1 BO BpEMsd MNpPEAMETHBIX ACKaJ BHYTPHU IIKOJbI, Yy4aCTUC B HAY4YHO —
MCCJIE/IOBATENILCKUX KOH(EPEHIUAX U KOHKYPCax UCCIIEI0BATEIBCKUX paboT

Bce oOydaromuecss B TEUYCHHE IIOCCUICHHS 3aHITUN BbIOMPAIOT TEMYy HCCJICIOBAHMS W BBITIOJIHSIOT
HCCIIEIOBATENILCKYI0 paboTy, KOTOpas MpPeICTaBIsAeTCS Ha HTOroBod KoHpepeHiwmu. IIpu 3TOM BO3MOXKHO
BBIMOJIHEHHE TBOPUYECKOTO OTYETA KaK WHIUBHIYaJIbHO, TAK U B Ipymre U3 3-4 4enoBeK. 3aHSATHs TECHO CBSI3aHBI C
00111e00pa30BaTeIbHBIM KYPCOM M CIIOCOOCTBYIOT PACIIMPCHHIO M YIUIYOJICHHIO 3HAHWH, MOJy4YaeMbIX Ha YPOKax
XHMHH, Pa3BUBAIOT U YKPEIISIFOT HABBIKU 3KCIIEPUMEHTHPOBAHHS.

B peanuzaunu nporpaMmbl BHEYPOUHOH AEATENBHOCTH 0 XUMHH HEOOXOAWMO COYeTaTh Oecenbl MpernojaBareis 1
BBICTYIUICHUSI OOY4YalOLIMXCsl, NMPOBEIEHHE BUKTOPHH C 3KCKYPCHUSIMH B amnTeKy, opuc Bpada oOOIIEH NPaKTHKH,
XHMHYECKYIO J1ab0paToOpHIo, YTeHUE pedepaToB ¢ MPOBEJCHUEM KCIIEPHMEHTA.

06yqa101unecsl MOT'YT HPaKTUYCCKHU UCII0JIb30BaTh CBOU 3HAHUA B IIKOJIC HA YPOKax XMMHUHU U B 6BITy.

[IporpaMMa BHEYpOUHOU JESATEILHOCTH IO XUMHHM paccunTaHa Ha oOydatomuxcs 10 kimacca (343anstuii o 1 yacy B
Heaemo wim 344acos).

IIpu peannzanum NporpaMMbl BHEYPOYHON /IesITeIbHOCTH 10 XUMHUH BBIMTYCKHHKH HAY4ATCS:
e BBIIBUraThb M MPOBEPATh IKCIEPUMEHTAIBHO T'MIIOTE3Bl O XMMHUYECKHX CBOMCTBAaX BEIIECTB HA OCHOBE HX
COCTaBa W CTPOCHHS, MX CIOCOOHOCTH BCTYNAaTh B XHUMHUYECKHE PEAKIMH, O XapakTepe M TMPOIYKTaX
Pa3IMYHBIX XUMHUYECKHUX peakLnii;

. XapaKTEeprU30BaTh BCIICCTBA IO COCTAaBY, CTPOCHUIO U CBOﬁCTBaM, YCTAaHABJIUBATh IMPUINHHO-CIICACTBCHHBIC
CBA3U MCIKAY JAaHHBIMU XaPAKTCPUCTUKAMU BCIICCTBA,

. COCTAaBJIATb YpAaBHCHUA peaKHI/Iﬁ, OTpaKaroux Xo4 3KCIICPUMCHTA WX IPUPOAHOIO SABJICHUS

. HCIIOJIB30BAaTh HpI/I06peTCHHLIC SHaHUA JJIA 5KOJIOTMYCCKHU I'paMOTHOI'O MOBCACHUA B 0pr>1<a}01uel71 cpeac;



L4 HCIIOJIb30BaTh HpI/I06peTeHHI>Ie KIIFOUEBBIC KOMIICTCHIMM IIPU BBIIIOJJHEHUH IIPOCKTOB U yqe6H0-
HCCIICA0BATCIBCKUX 3a/1a4 MO U3YyYCHUTO CBOﬁCTB, CII0c000B MOJIy4YCHUA U paCllO3HABAHUA BCIICCTB;

. 00BEKTUBHO OLICHHBATH I/IH(l)OpMaL[I/IIO O BCHICCTBAX U XUMHUYCCKUX MPOLECCCaX;

e KPUTHYECKHM OTHOCHTBCA K IICEBIOHAY4YHOW wWH(pOpMaNnu, HEJOOPOCOBECTHOW peKiiaMe B CpeAcTBax
MaccoBoi nHpopmanuu;

o OCO3HAaBaTb 3HAYCHUEC TCOPETUICCKUX 3HAHUM 110 XUMHUH JJIsL HpaKTH'-ICCKOﬁ JCATCIBHOCTH YCJIOBCKA.

BBIHYCKHI/IKI/I IOJIy4JaT BO3MOKHOCTb HAYYUTHCA:

COCTaBJIATH CTPYKTYPHBIC (I)OpMYJ'ILI OpPraHU4Y€CKUX BEIICCTB U3YYCHHBIX KJIACCOB, YPABHCHUA XUMHUYCCKUX peaKuHﬁ,
MOATBCPIKAAOIINX CBOICTBa HU3YUYCHHBIX OPraHUYCCKUX BCUICCTB, UX TCHCTUYCCKYIO CBA3b, CITOCOOBI TMOJIYUYCHUS;

OPHUEHTHPOBATHCSA CPEIU PA3TUYHBIX XMMHUYECKUX PEaKIUil, COCTAaBISATh HEOOXOIUMBIC YPaBHEHUS, OOBSICHATh CBOH
JICUCTBUS

PEIICHUEC HE3HAKOMBIX 3aJda4d W BBIIIOJHCHUEC ynpaxcHeHI/Iﬁ, U1 peHICHUS KOTOPBIX HCIHOJIB3YIOTCA HM3BECTHBIC
AJITOPUTMBI

IMOHHMaTh U OOBICHATH IOHSATHUS CKOPOCTb XHMHYECKON p€akuuu, SHEPrusA aKTUBAlMKU, TEOPUSA AKTUBHBIX
CTOHKHOBGHHﬁ, KaTajiu3 U KaTaJIn3aTOPbl, MCXaHU3M PCAKIUH,

XapaKTepU30BaTh OCOOEHHOCTH CTPOCHUS], CBOWCTBA U MPUMEHEHNE BaKHEHUIIINX MPEICTaBUTEINCH OMOIOINMEPOB;

OOBSICHATH BIIHMSIHAE Pa3NIMivsl B CTPOCHUU MOJIEKYJ MOHOMEPOB IEJUTIONO3bI U KpaxMaia Ha CTPYKTYypy M CBOMCTBa
MIOJIMMEPOB.

pacno3HaBaThb MOJUMEPHBIC MAaTEpUAJIbI ITO COOTBETCTBYIOLIMM IIPHU3HAKAM;

HCIOJIb30BATh TEXHUKY BBINNOJHCHUA BaXXHBIX XUMHUYECKUX onepauﬂﬁ, HCO6XOI[I/IMBIX U IIpU U3YYCHUU OPYIUx
pa3aeiioB XUMHUH,

COJIEP)KAHUE KYPCA BHEYPOUHOMH JIEATEJbHOCTH

PaGoTa B xumu4eckoii 1agopaTtopuu 3 yaca

[IpaBuna pabGoTel B XxuUMHYECKOil nabopaTopuum M oxpana Tpyza. llpaBunma Oe3zomacHON pabOTBI B XMMHYECKON
1a00paTopuu: CO CTEKIOM, METaJuIoM, MpoOkamMu. O3HaKOMIJIEHHE YYalIUXcsl ¢ Kilaccuukauuel 1 TpeOoBaHUSAMH,
NPEeObABISIEMBIMA K XPAaHEHUIO J1abOpaTOpPHOro OOOPYAOBaHHMS, H3YyYCHHE TEXHHYECKUX CPEACTB OOydeHHs,
MPEeIMETOB J1adopaTopHOro o0OpynoBaHMs. TeXHUKA [IEMOHCTpalMd ONBITOB (Ha NIpuUMepax OJHOIO - ABYX
3aHUMAaTENIbHBIX OIBITOB).

Kak ogopMuTs pe3ysibTaTbl HAY4YHOT0 Hccile0BanusA 4 yaca

Kak odopmuth pe3yiabTaThl Hay4HOTO HCCleAOBaHUs. TpeOOBaHUS K COJCPKAHUIO OTYETa O TIPOBEIAEHHOM
WCCIIEIOBAHUN. OIJIEMEHTHl THCBMEHHOTO OT4Y€Ta O TMPOBEAEHHON HAy4YHO-UCCIIE0BATENhCKOW paboTe (Tema
WCCIIEIOBAHNSA, aKTyaJbHOCTh BHIOOpA TEMBI HCCIENOBaHMs, OOBEKT W TPEAMET HWCCIENOBAaHUA, IeNd M 3aJladyu
WCCTIEAOBAHMSI, TUIIOTE3a, TEOPETUIECKAs U MPUKIAAHAS IICHHOCTh MOJTYYEHHBIX PEe3yJIbTaTOB, YKA3aHUE HA METOIBI
WCCIIEIOBAHUS, KPAaTKHi 0030p UMEIOIIEHCS 110 TAHHOW TeMe JIUTEePaTyPhl, BEIBOJIBI U PEKOMEH/IAIINH ).

IIpumepsl uccienoBaTEIbLCKUX padoT 2 yaca

Ilpakxmuueckas paboma  OnpeneneHue OPraHONENTHYECKUX CBOMCTB BOAbL. OrlpeneieHne TEMIEpaTyphl,
MYTHOCTH, IIBETHOCTH U 3aIaxa BOJBI.

IIpaxmuueckas paboma . Ananu3 Bonbl. OnpeneneHne KUCIOTHOCTH BOABIL.

Ipaxmuueckas paboma . OnupeneneHre MUHEPATLHOTO COCTaBa BOIBI (ompenenenne oOmeil u kapOboHaTHOM
KECTKOCTH, OTPEENIEHNE XIOPH I-HOHA, OTIpEIeNIeHIe CyTb()aT-HOHOB).

IIpaxmuueckas paboma . OUNCTKa BOJIBL.



IpenenvHble yriaesoaopoasl 4 uaca 6

DOJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE AIKaHOB. MEXaHW3M peak[uid 3aMelIeHHS B XUMHUYECKHX
CBOWCTBax ankaHoB. HAYKTUBHBIN 3 QPeKT Ha IpUMepe TaloreHIPOU3BOAHBIX AIKaHOB. Pemenue 3agad Ha
HaxokaeHue (GopMysbl Ta3000pa3HOroO YrieBOJOPOAA MO €ro OTHOCHTENBHOW TNIOTHOCTH M MacCOBOHU J0Jie
3JIEMEHTOB WM 10 NPOLyKTaM cropanus. Pewtenue 3a0au na év1600 hopmynvi eeuwjecmea Ha 0CHOGAHUU
ooueii hopmynvl 20M0ON0ZUHECKO20 PAOA OP2AHUYECKUX 6EU{ECIE

HenpeneabHsble yriesonopoasl 8 4acos

ONEeKTPOHHOE W TPOCTPAHCTBEHHOE CTPOCHUE AalIKeHOB, AJIKWHOB, alkaaueHoB. Curma U MHU-CBS3H.
Henokanuzamusi mu-CBS3U. MeXaHU3M peakluid NPUCOCIUHEHUS B XUMHUYECKUX CBOMCTBaX alIkCHOB,
AJKWHOB, alkKagueHoB. Peakuuu mnonuMepuszauuu. HaTypanbHbII UM CUHTETHMYECKHE Kaydyykd. Pe3uHa
Opranudecknil cunte3. Peuwtenue 3a0au na naxoxcoenue opmynvt 2az000pazHozo y2ie6000pooa no e2o
OMHOCUMENbHOU NIOMHOCMU U MACCOBOI 0071 IJIEMEHINO08 WiU no NPooykmam czopanus. Pewenue
3a0au Ha 61600 (OpPMyNbl Geuwiecmea HA OCHOBAHUU O00wiell (BoOpMYybl 20MOI02UUECKO20 PAOA
opzanuyueckux eeujecme. Peuwienue 3a0au Ha HAX0)COEHUE MACCHL UTU 00BEMA OP2AHUYECKO20 Geuiecmea
no ypasHeHuIo peaKyuu

Kuciiopoaconepixauiue oprannyeckue BeecTsa 7 4acoB

OyHKIMOHATBHBIE TPYIIIBI KUCIOPOACOAEPKALINX YTIEBOAOPOI0B. Biansnue GpyHKIMOHAIBHBIX TPYIIT U UX
KOJINYECTBA HAa XMMHUYECKYIO AKTUBHOCTHb YIJIEBOAOPOIOB. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJI KHCIOPOACOJEPkAIUX YIIIeBOAopoAoB. OpraHuueckuii cuHte3. Pewienue 3ad0au na 6v1600
dopmynvl eeujecmea Ha ocHoganuu 00ULEN HOPMYILL 20MOI02UUECKO20 PAOA OP2AHUUECKUX 6EU|eCME.
Pewenue 3a0au na naxoxcoenue maccol unu 00vema Op2aHUYecKo20 e ecmea no YyPaeHEeHUIo peaKyuu
C UCRONB306AHUEM NOHAMUA «(MACCOBAA 00 NPUMECH, BbIX00A NPOOYKMA, PACHIEOPEHHO20 6CU4ECEA
IIpaxmuueckas paboma. . Onpedenenue cooepiHcanusi 2n0KO3bl @ PA3HLIX COPMAX MEOA.

A3oTcoaep:xamue yrieBoaopoasl 4 yaca

BnusHue aroma a3ora Ha CBOICTBAa YIIEBOJOPOJOB Ha IMPUMEPE AMHUHOB, aMHUHOKHCIOT, a30TCOAEpIKaIUX
reTepolMkioB  buomonmmepsi-Oenku,  HYKJIeWMHOBBIE  KHCIOTHI ~ Opranudueckuii  cuHTe3.  IlepcrieKTHBBI
Ipaxmuueckas paboma. ObHapysiceHue  MOPOHCEHOM DENKO8, HCUPOB, Yelle80008, TUMOHHOU KUCTOMbI.

HTorosnlie 3aHaTHd 2 4aca

TBOp‘IeCKI/Ie OTYCTHI 110 BBIGpaHHbIM TEMaM



TemaTH4yecKHii mJiIaH

Ne n/m Paznen Koau4yecTBo Teopus IMpakTH4yeckne
qacoB padoThI

1 PaGora B XuMu4eckoii 3 3
JadopaTopum

2 Kaxk odopmuts pe3yabrarhbl 4 4
HAYYHOT0 MCCJIEeOBAHMS

3 I[Ipumeps1 2 2
HCCJIEIOBATEILCKUX PAadoT

4 IIpenenbHbIE Yri1eBoa0POAbI 4 4

5 Henpenenbubie 8
YIJIEBOIOPO/IbI

6 Kucsiopoacoaep:kauue 7 6 1
OpraHH4ecKue BelecTBa

7 A30Tcoep:kamme 4 3 1
YIJIEBOIOPO/IbI

8 Hrorosbie 3ansiTus 2 2
HTtoro 34 28 6




KasiennapHo-temaTnyeckoe niaHMpPoOBaHHe

Ne Paznen, Tema Conepxanue Harta Hara 1o | IIpumeuanue
o\ o daxty
IUTaHy
PaGora B xumMunueckoii jadoparopun (3 yaca)
1 [lpaBuma  paboOTHI B | IIpaBuna paboThI B
XUMHYECKOH JTabopaTopuu | XUMAYECKOW J1abopaTopun
u oxpaHa Tpyna. IIpaBuna | u oxpana Tpyna. Ilpasuna
Oe3omacHO paboThl B | Oe3omacHOW ~ paboOTHl B
XUMUYECKOH XUMHYECKOH J1abopaTopuu:
1a00paToOpUH: CO | CO CTEKJIOM, METaJlIoM,
CTEKJIOM, METaIOM, | IPOOKaMHU.
MpoOKaMHu.
2 O3znakomnenue yvyanuxcs | O3HaKOMJICHUE YYallluXCs €
¢ kimaccudpukanueil W | Kiaccudukanuen u
TpeOOBaHUSIMH, TpeOOBaHUIMH,
NPEIbBISICMbIMU K | IpeabsBISIEMbIMU K
XpaHEeHHUIO J1abopaToOpHOTO | XpaHeHHI0 J1abopaTOpHOTO
o0opyoBaHUs, H3YyYCHHUE | O0OPYIOBaHUS, HU3yUCHUE
TEXHUYECKUX CPEACTB | TEXHUYECKUX CpeAcTB
o0yueHus, MpeaMeToB | 00ydeHus, peaMETOB
1ab0opaToOpHOTO nmabopaTopHOTO
000pyIOBaHHUS. 00opyoBaHMsI
3 Texnuka nemoHcTpauuu | TexHHMKa  JI€MOHCTpauuu
ONMBITOB (Ha TNpHUMEpax | OMbITOB  (HA  NIpUMEpax
OJTHOTO - IBYX | OIHOTO - IBYX
3aHUMATEJIGHBIX OMBITOB). | 3aHUMATENbHBIX OTBITOB).
Kak oopMuThb pe3ysibTaThl HAy4YHOT0 Hecaen0BaHus (4 yaca)
4 Kax oopmuts | Kak oopmMuTh pe3ynbrarsl
pe3yIIbTaThl HAYYHOTO | HAY4YHOTO UCCIIeIOBAHUS
UCCIIeIOBaHUS
5 TpeboBanus K | TpeboBanus K
CONEPXKAHUID OTYETA O | COLAECPKAHUIO  OT4YETA O
IIPOBEIEHHOM MIPOBENEHHOM
UCCIIeIOBAHUM. UCCIIEIOBaHUU
6 OJeMeHTBl MUCBMEHHOTO | DJEMEHTHl  [MCbMEHHOTO
oTuéTa O TIPOBEAEHHOM | OTYéTAa O  MPOBEAEHHON
Hay4HO- HaY4HO-




HCCIIEIOBATENBCKON
pabote (Tema
UCCIIeIOBaHuUS,
aKTyaJIbHOCTD BEIOOpa
TEMBI WCCIIETOBAHHUA,
00BEKT u peaMeT
WCCIIEIOBaHUSA, MEIH .U
3a1a4n HCCIIeIOBaHNS,

TUMoTe3a, TCOPECTHUYCCKAA
U MpuKIagHass HEHHOCTb
IMOJIYYEHHBIX PE3YJIbTATOB

HCCIIeIOBATEILCKOM padoTe
(Tema WCCIIC/IOBAHUS,
aKTyaJIbHOCTh BEIOOpA
TEMBI HCCIIEIOBAHUS,
00BEKT u TpeaMeT
UCCIICIOBAHUS, 1IeTH U
3aa4n WCCIIeIOBAHUS,
TUIOTE3a, TEOpPeTUYCCKas U
TIPUKJIaTHAS LIEHHOCTh
MOJYYECHHBIX PE3YJIbTATOB

7 Metoapl  uccnepoBanus, | MeToabl  HCCIEOBaHHUA,
KpaTKui 0030p | KpaTKuii 0030p
HMCIOILIEUCS 110 JaHHOM | UMEIOIICHCS II0 JaHHOU
TeMe JUTEPATYypPHl, | TEME JUTEPATyphl, BEIBOJBI
BBIBO/TBI U | 1 PEKOMEHIALINN).
pEKOMEHIAITNH ).

IIpumepbl HcciienoBaTeILCKUX padoT (2 yaca)

8 Ilpakxmuueckas Ipaxkmuuecxas
paboma Onpenenenue | paboma Onpenenenne
OpPTraHoNENTHYECKUX OpraHOJICTITUIECKUX
CBOICTB BOJLL. | CBOUCTB BOJBI.
OnpeneneHue Onpenenexnue
TeMIIepaTypsl, MYTHOCTH, | TEMIEPAaTypbl, MYTHOCTH,
L[BETHOCTH U 3araxa BOJbl. | IIBETHOCTH U 3aIaxa BOJBI.
Ilpakmuueckaa  paboma | [lpaxmuueckas
Anxanus BOJBL. | paboma AHanu3 BOIEL.
Ornpenenenue Ornpenenenrue KUCIOTHOCTH
KHCIIOTHOCTHU BOJIBL. BOJIBI.

9 Ipaxkmuueckass ~ paboma | [pakxmuueckas ~ paboma
Onpenenexue Onpenenexnue
MUHEPAJbHOTO  COCTaBa | MHHEPAILHOTO cocrasa
BOJIBI (ompenenenue | BoAwI (ompeaeneHrue ooIei
o0meit u KkapOOHATHOW | M KapOOHATHOW JKECTKOCTH,
JKECTKOCTH, OTpENIeTICHHE | ONpeIeTICHHEe XJIOPUI-HOHA,
XJIOpUI-HOHA, onpezeneHue cynbdar-
ompejeieHHe  Cyjb(ar- | HOHOB).

WOHOB). Ipaxmuueckas paboma
Ilpaxmuuecxas paboma O4ncTKa BOABIL.
OuncTKa BOIBI.

IIpenenbusbie yriaepoxopoanb! (4 yaca)

10 ONeKTpOHHOE U | DNEeKTpPOHHOE u
POCTPAHCTBEHHOE MIPOCTPaHCTBEHHOE
CTpOEHHE AJIKaHOB. | CTPOEHHUE AJIKaHOB.
Mexanusm peakuuii | MexaHuzm peakuui

3aMelICHUs] B XUMHUECKUX
CBOMCTBax AJIKaHOB.
WnpyktuBHbli 3¢ dexT Ha
npumepe

3aMeIeHNs] B XUMHUECKHX
CBOMCTBax AJIKAHOB.
WHnykTuBHBIA >QQeKT Ha
npumepe




raJIOT €HITPOU3BOHBIX TaJIOT €HITPOU3BOIHBIX
aJKaHOB aJKaHOB

11 Pemenue 3a7a4 Ha | Pemenue 3a7a4 Ha
HaXO0XKICHUE (hopMyIIBI | HAXOXKICHUE (hopMyJTBI
ra3000pa3HOro ra3o00pa3HOTo
YIJIEBOJOpOAa IO  €ro | yrjiepoaopoiga IO €ro
OTHOCHUTEILHOMN OTHOCHUTEJIBHON IIJIOTHOCTH
IDIOTHOCTH W MAacCOBOH | H MacCOBOM JoJe
JIoJI€ DJIEMEHTOB HIIM IO | DJIEMEHTOB 15 R105| o
MPOAYKTaM CTOpaHusl. MPOJYKTaM CTOpaHusl.

12 Pemenne 3ama4 Ha | Pemenne 3a7a4 Ha
HaxXOoXJIeHHe  (QOpMYyJBl | HAXOXKICHHE (hopMyITBI
ra3zo00pa3HoTo razo00pa3HoOro
YIJIEBOJOpOAa IO  €ro | yrjieBoaopoiga IO €ro
OTHOCHUTCIBHOM OTHOCHUTEIBHON IIOTHOCTH
IUVIOTHOCTH W MAacCOBOH | U MacCoBOM JioJie
JIoJI€ DJIEMEHTOB WM MO | 3JIEMEHTOB WJIH o
MPOAYKTaM CTOpaHusl. MPOJYKTaM CrOpaHusl.

13 Pemtenue 3amau Ha BeIBOX | PemeHue 3a7ady Ha BBIBOJ
dbopMynel  BemiecTBa Ha | GOpMysBI  BelIeCTBa  Ha
OCHOBaHHU o0IIel | OCHOBaHUH oOmeit
(hopMyITBI (hopMyITBI
TOMOJIOTHYECKOTO  Psiia | TOMOJIOTHYECKOTO psna
OpPraHMYECKUX BEIICCTB OpPraHMYECKUX BEUICCTB

HenpeaenbHbie yrieBoaopoasb! (8 uacos)

14 OneKTpoHHOE U | DJIEeKTpOHHOE u
MIPOCTPAHCTBEHHOE MIPOCTPAHCTBEHHOE
CTpOEHUE AJIIKEHOB, | CTPOEHUE AJIKCHOB,
aJIKUHOB, aJKaJIuCeHOB. | aJKUHOB, aJKaJIUuCHOB.
Curma U mu-cBs3u. | Curma Hu IMH-CBSI3H.
Jlemokanuzanuys NMU-CBS3H. | Jlelokanu3anus MH-CBS3U.
MexaHnuszm peakuuii | MexaHuzm peakuui
MPUCOCAMHEHUS B | IPUCOCIUHEHUS B
XUMHYCCKMX  CBOMCTBAX | XUMHYCCKHUX CBOMCTBaxX
aJIKCHOB, aJIKWHOB, | AJIKEHOB, aJIKMHOB,
aJIKaINCHOB. aJIKaIUCHOB.

15 DneKTpoHHOE U | DIEeKTpOHHOE "
MIPOCTPAHCTBEHHOE MIPOCTPAHCTBEHHOE
CTPOCHHE AIIKEHOB, | CTPOCHHUE aJIKCHOB,
aJIKMHOB, aJIKaJIMCHOB. | aJKWHOB, aJIKaIUCHOB.
Curma u nu-cBs3u. | Curma u MMU-CBSI3U.
Jenokanu3anus mu-cBs3M. | Jlemokanu3anus IH-CBS3H.
Mexanuzm peakuuii | Mexanusm peaxkuuit
MIPUCOETMHEHUS B | IPUCOCIUHEHUS B
XUMHYCCKMX  CBOMCTBAX | XHUMHYCCKHUX CBOMCTBaxX
aJIKCHOB, aJIKWHOB, | AJIKEHOB, aJIKMHOB,
aJIKaIUCHOB. aJIKaUCHOB.

16 Peaknuu nonumepusamuu. | Peaknum nmonuMepusanum.

Harypanbhbiii u

Harypanbsubiit u




CUHTETHYECKHE KaydyKH.
Pesuna Oprannueckuit
CHHTE3

CUHTETHYECKHE  Kay4UyKH.
Pesuna Oprannueckuit
CHHTE3

17 Peaknyu nonumepuzanuu. | Peakunun nonuMepusanuu.
HarypanbHsbrit u | HarypanbHblii u
CUHTETHYECKHE KaydyKH. | CHHTETUYECKHE  KaydyKH.
Pe3una Oprannueckuii | Pesuna Opranunueckuit
CUHTE3 CUHTE3

18 OxucANTENHHO — | OxucnurensHO -
BOCCTaHOBHUTEIbHbBIE BOCCTaHOBUTEbHBIE
peakiid B OpPraHWYECKOW | peaklldid B OpPraHUYeCcKOu
XUMUH. XUMHH.

19 OxucANTETHHO — | OxucnurensHO -
BOCCTaHOBUTEJIbHBIE BOCCTaHOBUTEIbHBIE
peakuuy B OPraHUYECKOM | peakuuu B OpPraHU4YECKOU
XUMHH. XUMHH.

20 Pemenue 3aja4 Ha | Pemenue 3aja4 Ha
HaxokaeHue  (OpPMYIbI | HaXOKACHHUE dbopmyIbl
ra3o000pazHOTO ra3zo00pa3HOro
yIiaeBoJoposa IO  €ro | yrieBojopoja IO  €ro
OTHOCHUTEIIEHOU OTHOCUTEIIFHOW IUIOTHOCTH
IUIOTHOCTA W MAacCOBOH | U MacCOBOH zone
JI0JIE DJIEMEHTOB WJIH IO | HJIEMEHTOB WIH o
MPOAYKTaM CrOpaHus MPOAYKTaM CrOpaHus

21 Pemenue 3a1a4 Ha | Pemenue 3a1a4 Ha
HaxokaeHue  (OpMyIbl | HAXOXKAECHHUE (dbopmyIIBl
ra3000pa3HOTO ra3o00pazHOTO
yIIeBOJOpOJa IO  €ro | yrieBojopoja IO €ro
OTHOCHUTEJILHOMN OTHOCHUTEJIbHOU IIJIOTHOCTH
IUDIOTHOCTH M MAacCOBOH | U MacCcoBOMI Jloe
JloJie 3JIEMEHTOB WM TIO | SJIEMEHTOB WIH o
MPOAYKTaM CrOpaHUs MPOAYKTaM CrOpaHUs

Kucyiopoacoaep:kamiue opranndeckue pemecrsa (7 4acoB)

22 OyHKIIMOHAIIEHEIE QYHKIIMOHAJIbHBIE
TPy TpYTIIbI
KHCIJIOPOJCOAEPKAIINX KHCIJIOPOJCOAEPKAIINX
YTII€BOJIOPOJIOB. yraeBooponoB. BrusHue
Brusaue (YHKIMOHANBHBIX  TPYII
(YHKUMOHAIBHBIX TPYNI | M HMX KOJIMYEeCTBA HA
U WX KOJMYECTBA HA | XMUMHYECKYIO aKTHUBHOCThb
XUMHUYECKYI0 aKTUBHOCTh | YIJIEBOAOPOJIOB.
YTIIEBOJIOPOJIOB.

23 DNeKTpOHHOE u | DIEKTPOHHOE "
MIPOCTPAHCTBEHHOE MPOCTPAHCTBEHHOE
CTpOEHHE MOJIEKYJ | CTPOCHHE MOJIEKYIT
KHCIJIOPOJCOAEPKAIINX KHCIIOPOJCOAEPKAIINX
YTIIEBOJOPOJIOB. YTIIEBOJIOPOJIOB.




24

Oprannyeckuii CHHTE3.

Opra"nnyeckuii CHHTE3.

25 Opranudeckuil CHHTE3. Opranudeckuil CHHTE3.

26 Pemenne 3amau Ha BBIBOJ | Pemienne 3amad Ha BBIBOA
¢opmynel  BemecTBa Ha | QOpMyNBI  BemlecTBa  Ha
OCHOBAaHUHU o01eli | OCHOBaHUHU o0rmeit
(hopMyITBI (hopMyITBI
TOMOJIOTHYECKOTO  Psiia | TOMOJIOTHYECKOTO psina
OpPTraHUYECKUX BEIECTB. OpPraHUYECKUX BEIECTB.

27 Pemenne 3amaq Ha | Pemenue 3a1a4 Ha
HaXOKAEHHE MacChl WU | HAXOKACHHE MacChl WU
o0beMa  OpraHm4eckoro | o0bema OpPraHUYECKOr0
BEIICCTBA 110 YPAaBHEHWIO | BEIIECTBA IO YpPaBHEHUIO
peaxkuun C | peakuuu c
WCIIOJIb30BAaHUEM IIOHATHS | UCIIOJIb30BAaHUEM IIOHSTHUS
«MaccoBas JOJISD» | «MaccoBasi JOJSh MPUMECH,
IpUMECH, BBIXOZIa | BBIXOAA NPOAYKTA,
MPOAYKTa, PAaCTBOPEHHOTO | paCTBOPEHHOIO BEIIECTBA
BEILIECTBA

28 Ipaxmuueckas  paboma. | [lpaxmuyeckas  paboma.
Onpedenenue Onpedenenue codepicanus
cooepoicanus  2n0Ko3bl 6 | 2NI0KO3bl 8 PA3HBIX COPMAax
PA3HBIX COpMax mMéoa méoa

A3o0Tcoaep:Kaiue yrieBoaopoanl (4 yaca)

29 Bnusaue atoma asora Ha | BausiHue aroma asora Ha
CBOMCTBA YIVIEBOJOPOJOB | CBOMCTBA  YIJIIEBOAOPOJIOB
Ha  [pUMepe aMUHOB, | HA ~ IPUMEpPE  aMHUHOB,
AMHHOKHCJIOT, AMHHOKHCIIOT,
az0TcoepKaIuX a30TCoJIepKAIIIX
TeTEePOIMKIIOB. TeTEPOIHKIIOB.

30 Buononumepsi-0enku, Bbuononumepsi-0enku,
HYKJICHHOBBIE KHCIOTHI HYKJICHHOBBIE KHCIIOTHI

31 buononumepsr-0enku, Bbuononumepsi-0enku,
HYKJICMHOBBIE KHCIIOTHI HYKJICHHOBBIE KHUCITIOTHI

32 Opranudeckuii  cuHTe3. | OpraHuueckui CUHTE3.
IlepcnexTuBbl IlepcnexTussl

Hrorosbie 3ansaTHs (2 yaca)

33 HTorosbie 3aHsTHS TBopueckne OTYETHI IO

BBIOpaHHBIM TEMaM
34 HToroBsble 3ansTHs TBopueckue OTYETHl IO

BBIOpaHHBIM TeMaM
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