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MosscHUTenbHasn 3anuckKa

B 0byueHMM XxuMUK 6ONbLIOE 3HAYEHWE UMEEeT IKCMEPUMEHT . AHANU3NPYA pe3y/bTaTbl NPo-
BEAEHHbIX OMbITOB, yyalimecs yoexnalnTcs B TOM, UTO T€ WM UHbIe TeOpeTUYeckue npeacTas-
NEHNA COOTBETCTBYIOT WAWN NPOTUBOPEYAT PeanbHOCTH . TONLKO OCYLLECTBAAS XMMUYECKNIA IKC—
NepuMMeHT MOXHO NPOBEPUTb AOCTOBEPHOCTb MPOrHO30B, CAENAHHbIX HA OCHOBAHUW TEOPUN .
B npouecce akcnepuMeHTanbHoW paboThl yyawmecs npuobpeTaloT OnbiT MNO3HAHUA PeanbHO-
CTW, ABNAIOWNIACA BaXHBIM 3TanoM GOPMUPOBAHUA Y HUX YDeXAEHWA, KOTOpble, B CBOID OYe-
pefib, COCTABNAIOT OCHOBY HAYYHOrO MUPOBO33PEHUs . Peann3aums yKasaHHbIX Lienen BO3MOX-
Ha NPW OCHALLEHUM WKONLHOTO KabUHeTa XMMUM COBPEMEHHbIMU Npubopamu 1 0bopyaoBaHM-
eM . B pamkax HauuoHanbHoro npoekta «ObpazoBaHue» 3TO CTano BO3MOXHbIM Gnaroaaps
CO34aHuI0 B 0bWeobpa3oBaTeNbHbIX OpraHM3aLuAX, PacnoNOXeHHbIX B CeNbCKOW MECTHOCTY
M ManbiX ropoAax, LLeHTPoB 06pa3oBaHUa eCTECTBEHHO-HAYYHOW M TEXHONOrMYeCKON Hanpas-
neHHocTen «ToYkM pocTa» . BHeapeHure 3Toro 060opyn0BaHMA NO3BOAUT KAYECTBEHHO U3MEHUTDH
npouecc obyueHus Xxumumn . KonmyectseHHble 3KCNEPUMEHTbI NO3BONIAT MONYYaTh LOCTOBEPHYIO
MHDOPMaLMIO O MPOTEKAHNM TEX UK UHBIX XMMUYECKUX NPOLLeccax, o CBOMCTBAX BewecTs . Ha
OCHOBE MONYYEHHbIX IKCNEPUMEHTaNbHbIX AAHHbIX ODyyaemble CMOrYT CaMOCTOATENbHO Ae-
NaTh BbIBOAbI, 06061WaTh pe3ynbTaThl, BbIABAATL 3AKOHOMEPHOCTH, YTO OAHO3HAYHO byaer cno-
cobCcTBOBATH MOBbILLEHNIO MOTUBALLUM OOYYEHNA WKONBHWUKOB .

LleHTpbl 0bpa3oBaHMs eCTECTBEHHO-HAyYHOW HanpaBneHHOCTU «Toyka POCTa» CO3AaHbI
C Lenblo pa3BuUTUA y 0DYYaIOWMXCA eCTECTBEHHO-HAYYHOW, MaTeMaTMyeckon, HHOPMALIMOH-
HOW rpaMoOTHOCTU, GOPMUPOBAHNA KPUTUYECKOTO U KPEATUBHOMO Mbll/IEHUS, COBEPLEHCTBO-
BaHMA HaBbIKOB €CTECTBEHHO-HAYYHOW HaNpaBNEHHOCTH, a TakKe AN NpakTMyeckon oTpabot-
K1 yuebHOro matepuana no yyebHoiM npeameTam «dusukar, «<Xumus», «buonoruna» .

Lenb 1 3agaumn

+ Peanusaums oCHOBHbIX 0bLLe0bpa3oBaTe/ibHbIX NPOrpaMM No y4yebHbIM npeaMeTam
eCTeCTBEHHO-HAy4YHOW HanpPaBNEHHOCTH, B TOM YUC/IE B PAMKaX BHEYPOYHON AeATeNbHO-
CTN obyyvaloWnXCs;

. pa3paboTka ¥ peanu3auus pasHOYPOBHEBbIX AOMOJHUTENbHbIX 06Le0bpa3oBaTeNbHbIX
NporpamMm ecTeCTBeHHO-Hay4YHOW HanpaBNeHHOCTH, a TAKKe UHbIX NPOrpaMMm, B TOM 4UC-
Ne B KAHUKYNAPHbIA NEPUOA,

+ BOBJIGYEHWE YYALLUXCA N NeAarornyeckux paboTHUKOB B NPOEKTHYIO AEATENbHOCTD,

. OpraHu3aLus BHeyyebHONM AesTeNbHOCTU B KaHUKyNApHbIA nepuon, paspabotka v pea-
NU3aL1a COOTBETCTBYIOLUX 06pa3oBaTeNbHbIX NPOrPaMM, B TOM YUC/e ANA narepen, op-
raHW30BaHHbIX 0BPa30BaTeNbHLIMM OPraHN3aLMAMM B KAHUKYNAPHbINA NEPUOA,;

© MOBbIWEHWe NPOPeCcCHOHANbHOMO MACTepPCTBa Neaarornyecknx paboTHUKOB LiEHTPa, pe-
aNN3yIoLLMX OCHOBHbIE U AONONHNUTENbHbIE 0blWeobpa3oBaTe/ibHbe NPOrPaMMbI;

Co3paHue LeHTpa «Toyka pocTa» NpeAnonaraeT pa3suTie obpasosatenbHON UHAPACTPYK-

Typbl 06U1e0Bpa30BaTENbHON OPraHU3aLMM, B TOM YUCIe OCHaweHWe obuieobpasosaTenbHOM
opraHu3auuu:

. obopyaoBaHueM, cpeacTBamu 0byyeHUs U BOCMUTAHMA ANA U3yueHus (B TOM ymcne SKC-
nepuMeHTanbHOro) NpeAMeTOB, KypCOB, AMCLUMNANH (MOAYy/Nen) ecTecTBEHHO-Hay4HOU
HanpaBNeHHOCTU NpW peanu3alnuyu OCHOBHbIX 0buie0bpa3oBaTe/ibHbiX NporpamMM u A0-
NofHUTENbHLIX 06lLe0bpa3oBaTeIbHBIX NPOrpaMM, B TOM uucie ANA paclinpeHus co-
AepXaHus yuebHbIx npeamMeToB «dusnka», «Xumua», «<buonorunax»;
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+ 0obopynoBaHMeM, CPeACTBAMU OOYYEHUA M BOCMUTAHUA ANA pPeanu3auuu nporpamm Ao-
NONHUTENbHOrO 06Pa30BaHNA eCTECTBEHHO-HAYYHOW HaNPaBNeHHOCTH;

* KOMMbIOTEPHBIM U UHBIM 0DOPYAOBAHMEM .

MpodunbHbIN KOMNNEKT 060pYAOBaHMA MOXET ObiThb BbiOpaH Ans obuieobpazoBaTenbHbix
OpraHu3aunii, UMeIWMUX Ha MOMEHT CO3AaHUA LeHTpa «Touka pocTa» Habop cpeacTs obyue-
HWS 1 BOCMUTAHMUA, NOKPbIBAIOWMUA CBOUMIU (BYHKLLMOHAbHBIMWA BO3MOXHOCTAMU Ha3oBble NMO-
TPeBHOCTM NpK U3yyeHUM yuebHbIX NpeaMeToB «dusnka», «Xumusa» U «buonorus» .

MepeyeHb, MUHUMANbHO HeobXOANUMble (YHKLMOHANbHbIE M TeXHUYeckue TpebosaHua K
MUHUMaNbHOE KONMYeCTBO 060PYA0BaHNA, PACXOAHBIX MaTepUanos, CPeACTB 0byyeHns 1 BOC-
MUTaHUA ANA OCHALLEHMA LEHTPOB «TOYKa pocTa», onpenensoTca PernoHanbHbiM KOOPAWUHA-
TOPOM C yuéToM MpUMepHOro nepeyHs 0bopyAOBaHMA, PACXOAHbIX MaTepuanos, CpeacTs oby-
YEHWA W BOCMUTAHWA ANA CO3AAHMA M obecneyeHns (BYHKUMOHUPOBAHWA LEHTpoB obpasosa-
HUA eCTeCTBEHHO-HAy4YHOW HanpaBneHHOCTU «Touka pocTa» B 0b6uweobpazoBaTe/ibHbIX
OpraHu3aumax, pacnonoXeHHbIX B CEIbCKOW MECTHOCTU U MaibiX ropoAax .

MpodunbHbIA KoMANekT 0bopyaoBaHua obecneynsaeT 3dheKTUBHOE AOCTUXeHMe 0bpa-
30BaTe/IbHbIX Pe3yNbTaToB 06YYaloLWMMIUCA NO NPOrpaMMaM eCTeCTBEHHO-HAyYHOW HanpasieH-
HOCTH, BO3MOXHOCTb YryB6NEHHOro U3y4yeHWs OTAENbHbIX NPeAMETOB, B TOM yucne ana gop-
MWUPOBaHMA 1306peTaTeNnbCkoro, KPEaTMBHOIO, KPUTUYECKOTO MbIlAGHMUA, Pa3BUTUA DYHKLMO-
HaJbHOW FPaMOTHOCTM y 0BYYaIoLWMXCA, B TOM YACNE eCTECTBEHHO-HAYYHOW 1 MAaTEMATUYECKON .

IKCMNEPUMEHT ABNAETCA UCTOYHUKOM 3HAHWUIA U KDUTEPUEM UX UCTUHHOCTM B Hayke . KOH-
Lienuua coBpeMeHHOro 0bpasoBaHus NoApasymMeBaeT, YTo B yuebHOM IKCNepuMeHTe Beayllyto
PO/b LLO/KEH 3aHATb CAMOCTOATENbHbIA UCCNEL0BATENLCKUA YYEHUYECKNA IKCNEPUMEHT .
CoBpeMeHHbIe 3KCMEPUMEHTaNbHbIE UCCNEA0BAHMA MO XUMUM YXKe TPYAHO NpeAcTaBuTh be3
MCNO/Nb30BAHUA HE TONbKO aHANOrOBbIX, HO U LUGDPOBbLIX U3MEPUTENbHbIX Npnbopos . B depe-
panbHoM locyaapcteeHHoM ObpasosatensHoM CtaHpapte (#rOC) nponucaHo, YTO OAHUM U3
YHUBEPCANbHbIX Y4ebHbIX AEeWCTBUIA, NPUOBpEeTaeMbIX yyalnuMuca, JOMKHO CTaTb yMeHue
«NPOBEAEHUA OMbITOB, MPOCTbIX 3KCMEPUMEHTA/NbHbIX WCCNEA0BAHUW, MPAMBIX U KOCBEHHbIX
U3MEPEHWIA C MCMONb30BAHMEM aHANOrOBbIX W LMDPOBLIX M3MEPUTENbHBIX NPUMOOPOB» .
YuebHbI 3KCMEPUMEHT NO XWUMUM, NPOBOAUMbIA Ha TPaAMLMOHHOM 0bopyAoBaHWu, be3
NPUMeHeHUs LUUhPOBbLIX 1abOPaTOPUN, HE MOXET NO3BONUTL B MOAHOW Mepe pelWwuTh BCe 3a-
Aa4u B COBPEMEHHOW WKONe . ITO CBA3AHO C PAAOM NPUYMH:
* TPAAMLMOHHOE WKONbHOEe 0060PYAOBaHNE U3-33 OrPaHUYEHUA TEXHUYECKUX BO3MOXHO-
CTeil He NO3BONAET NPOBOAUTL MHOTME KONMYECTBEHHbIE UCC/IEA0BAHMS,

+ DJIUTENbHOCTb NPOBEAEHWUA XUMUYECKUX WCCNEeAO0BAHWIA He BCerpa cornacyerca ¢ Anv-
TeNbHOCTbIO Y4EeOHbIX 3aHATUN;

+ BO3MOXHOCTb NPOBEAEHNA MHOFMX UCCNeN0BAHUI OrpaHNYMBaeTCA TpeboBaHNAMMU Tex-
HUKM 6e30NacHOCTU N Ap .

Lndposas nabopatopus NONHOCTbIO MEHAET METOAMKY M COAEpXaHWe 3KCnepuMeHTanb-
HOW AeATEeNbHOCTW U pelwaeT BbiwenepeyncneHHsie npobnemsl . Wnupokuin cnekTp AaTYMkKoB
NO3BONSET YYalMUMCA 3HAKOMUTLCA C NapaMeTpaMi XUMUYECKOro KCnepuMeHTa He TObKO Ha
KayeCTBEHHOM, HO M Ha KONMYeCTBEHHOM ypoBHe . Llndposas naboparopua no3sonset BecTy
ANATENbHBIA IKCNEPUMEHT AaXe B OTCYTCTBME 3KCMEPUMEHTATopa, a 4acToTa MX U3MepeHUN
HeNnoABNACTHA Y€0BEYECKOMY BOCNPUATHIO .

B npouecce hoOpMNUpOBAHMA IKCMEPUMEHTANbHBIX YMEHUIA YyeHUK obydaeTcA npeAcTas-
NATb MHGhOPMaLMI0 06 UCCNen0BaHWUK B YETbIPEX BUAAX:

+ B BepbanbHOM: OMMUCHIBATL 3KCMEPUMEHT, CO3aBaThb CIOBECHYIO MOAE/b 3KCMEePUMEHTA,

GUKCMPOBATL BHUMAHME HA N3MEPAEMbIX BEIMYMHAX, TEPMUHONOT UM,
+ B TabNMYHOM: 3anONHATL TabANLbl AAHHBIX, NEXALWMX B OCHOBE MOCTPOEHWUA rPaduKoB
(Npy¥ 3TOM Y yyalMXca BO3HMKAET NepBUYHOE NPeACTaBNeHNe O MacluTabax BeNMH);
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+ B rpauyeckom: CTPOUTb rpaduku No TabnuyHbIM AAHHBIM, YTO AAET BO3MOXHOCTb ne-
pexofa K BbIABMXEHMIO FMNOTE3 O XapakTepe 3aBUCMMOCTU MexXAy BenuynHamu (npu
3TOM Y4WUTeNb NOKa3biBaeT NPEUMYLLECTBO B BU3yanu3aLuu 3aBUCUMOCTENA MexXAy Benu-
YMHAMM, HArMAGHOCTL U MHOrOMEPHOCTb); B BUZE MaTeMaTMYeCKUX YpaBHEHWA: AaBaTb
MaTeMaThyeckoe OnMCaHue B3aMMOCBA3M BENNYMH, MaTeMaTyeckoe obobuieHue.

MepexoA OT KaxAOro 3Tana NpeACTaBNeHUA MHPOPMaLMN 3aHUMAET A0BONbHO 60/bLOK
NPOMEeXYTOK BpeMeHu. B 7—8 knaccax 3TOT npowuecc HeobXxoAnM, HO B CTapLIMX knaccax
MOXHO 6bi10 Bbl 3TO BPeMA NOTPATUTL Ha peleHne bonee BaXHbIX 3aAay. B 3Tom nnaHe ungp-
poBble NabopaTopun CyLLeCTBEHHO 3KOHOMSAT BpeMA. 3TO BPeMA MOXHO NOTPATUTb COrNacHo
®rOC Ha hopMMpOBaHMeE UCCIEA0BATE/IbCKUX YMEHUI YYaLLMXCA, KOTOPble BbipaXaloTcs B
cnenylowmnx LencTBuaX:

+ onpepaeneHve npobnembi;

NOCTaHOBKA MCCNeA0BaTeNbCKOW 3afauu;

+ NNAHUPOBAHWE peLleHUs 3a[auu;

+ MOCTPOEHWUE MOLENeW;

+ BbIABVMXEHWE rMnoTes;

+ 3KCMepUMEHTaNbHaA NpoBepKa runores,

+ aHaNW3 AaHHbIX IKCNEePUMEHTOB MW HabNOAEHMA;

+ (hOpMyNUpoBaHUe BbIBOLOB.

Mocneaxue rofbl y yyawmxcs HabnofaeTca HU3Kan MOTUBALLMA U3yYeHNA eCTECTBEHHO-Ha~
YUHbIX AUCLUNANUH U KaK CNeACTBUE NajeHue KayecTsa 0bpa3oBaHus.

MocTaBnseMbie B WKOMbl COBPEMeHHble CpeAcTBa 0byyeHns, B paMmKax npoekTa «Todka po-
CTa» CofepXaT KaK y)e XOpOoLO M3BeCTHoe 0bopyAoBaHWe, Tak U NPUHLMUNAAIBHO HOBOE. 370
LudpOoBbie NaBOPATOPUN M AATYMKOBbIE CUCTEMbI. B 0CHOBY 06pa3oBaTenbHOM NPOrpaMMbl 3a-
NOKEHO NpUMEeHeHWe UWUdpoBbIX nabopatopun. TemaTuka NPeLNOXeHHbIX KCNEPUMEHTOB,
KONWMYECTBEHHBIX OMLITOB COOTBETCTBYET CTPYKTYpe NpuMepHOiA 0bpazosaTesibHOM NporpamMbl
no XMUMWUK, coaepxaHuio denepanbHOro rocyAapcTBeHHOro obpasosaTenbHOro CTaHAapTa
(#roC) cpeaxero (nonHoro) obuiero obpazosaHus.

PaccMOTpeHHble B MOCO6MM ONbITHI NPOLWAX WHPOKY anpobaunio. MHOrONeTHAS NPaKTU-
Ka WCMONb30BaHUA XMMUYeckux npubopos, LJ1 B wkone nokasana, Yto COBPEMEHHbIE TEXHW-
yeckue cpencTBa 0byyeHUs HOBOrO MOKONEHWUA MO3BONAIOT AOOUTHCA BLICOKOTO YPOBHA YCBO-
eHns yyebHOro MaTepuana, yCTONYMBOro pocTa No3HaBaTe/bHOrO WHTepeca WKONbHUKOB, T.€.
npeosoneTh Te Npobnembl, 0 KOTOPbIX TaK MHOrO rOBOPAT, KOAQ pedb 3aX0ANUT O COBPEMEH-
HOM LIKObHOM XUMWUYECKOM 06pa30BaHUN.

JlaHHOe MeToAuyeckoe nocobue aapecoBaHO yYUTENAM XUMUK, KOTOPbIE peanusyioT obpa-
30BaTe/IbHbIe MPOrpaMMsbl C UCMNONb30BaHWeM 0bopyaoBaHNa «TouKa pocTan.
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MNpumepHas pabouas nporpamma no xumum
Ana 8—9 knaccoB € UCNONb30BaHUEM
obopynoBaHus LeHTpa «Touka pocTa»

Ha 6ase ueHTpa «Touka pocta» obecneynsaeTca peanusauus obpasosaTeNbHbIX NPOrpamMm
€CTeCTBEHHO-HAYYHOW M TEXHONOrMYECKOW HanpaBieHHOCTeN, pa3paboTaHHbIX B COOTBETCTBUM
¢ TpeboBaHMAMM 3aKOHOAATENbCTBA B Chepe 0bpa3oBaHUA M C YUETOM pekOMeHAaLnin Pepe-
panbHOro onepartopa yuebHoro npeameta «XuMus».

ObpasoBaTenbHas nporpamMma NO3BONAET UHTErPUPOBATb peannu3yembie MOAXOAbl, CTPYK-
TYPY ¥ COAEpPXaHue Npu opraHu3auum obyyeHns Xumun B 8—9 knaccax, BbICTPOGHHOM Ha ba-
3e N0boro u3 LOCTyNHbIX yuebHo-MeToanuecknx komnnekcos (YMK).

WUcnonb3oBaHue obopyaoBaHus «Touka pocTa» npu peanusauuv aaHHon Ol no3sonser
€034aTb YCNOBUA:

+ ANA PacWWNpPEHNs COAEPXaHMA WKONbHOrO XMMUYeCcKkoro obpasoBaHus;

+ ANA NOBbIWEHUA NO3HABaTENbHON AKTUBHOCTU OOYYalOLWLMXCA B €CTECTBEHHO-HAYYHOM

obnactu;

+ ANS Pa3BUTUA NNYHOCTU pebéHka B npouecce obyyeHUs XMMnUK, ero cnocobHocTen,

GOPMMPOBAHUA U YA0BNETBOPEHUA COLMANBHO 3HAYNUMbIX UHTEPECOB U NoTpebHOCTEH;

+ ANS paboTbl C OAAPEHHBLIMI WKONbHMKAMM, OPraHM3aLLMK UX Pa3BUTUA B Pa3NM4YHbIX 00-

nactax obpasosartenbHOW, TBOPYECKON LEATENbHOCTH.

MnaHupyemble pe3ynbTaTbl OCBOEHUA yuebHoro npeamera «XumMusi»
C OnNuMcaHueM YHuBepcarnbHbIX y4eOHbIX JeACTBUMN,
AoCTUraeMbix obyvarowmmmcs

JluyHOoCMHBbIE pe3ynbmamsbi

O6y4arowjulica nony4um 803MOXKHOCMb 018 (HOPMUPOBAHUA CedyIoWUX TUYHOCMHbIX
yya:

+ OnpeAeneHWe MOTUBALMW U3yyeHua yuebHOro matepuana;

* OLLeHMBaHMEe yCBaWBaeMoro yyebHoro marepuana, UCXOAs M3 COLMANbHBIX WU JIMYHOCT-
HbIX LLeHHOCTew;

* MOBbILWEHNe CBOEro 0bpa3oBaTebHOrO YPOBHA W YPOBHA FOTOBHOCTYU K U3y4YeHWIO OC-
HOBHbIX MCTOPUYECKNX COBBITUM, CBA3AHHBIX C PA3BUTUEM XUMUM 1 0OLLECTBA;

* 3HaHWe Npasun NOBEAEHWUA B YPe3BblYaWHbIX CUTYALMAX;

© OLHMBAHME COLMANLHOM 3HAYMMOCTM NPOGDECCUN, CBA3AHHBIX C XUMUEN;

© BNaZeHue npasunamu besonacHoro obpalleHns C XMMUYECKUMM BeLLecTBaMu 1 0bopy-
LOBaHWEM, NPOABNEHNE IKONOrUYECKON KYNbTYpbl.

Memanpedmemubie pe3ynbmamabi

PeaynamugHbie
O6yyarowulica nosy4um BO3MOXHOCMb 018 (HOPMUPOBAHUA CEOYIOUWUX pe2yIAMUBHBbIX
yyva:
. LenenonaraHue, BKIIOYas MOCTAaHOBKY HOBbIX Leneid, npeobpasoaHue NpaKTU4ECKON
33[,a44 B NO3HABATE/IbHYI0, CAMOCTOATE/IbHBIA aHANU3 YCNOBUM AOCTUXKEHWA Lienn Ha 0C-
HOBE YYETa BbIAENEHHbIX YYUTENEM OPUEHTUPOB AEACTBUS B HOBOM YYebHOM MaTepuane;
* NMNAHWMPOBAHME NYTU AOCTUXEHUA LieNnew;
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YCTaHaB/EHNE LLleNeBbIX NPUOPUTETOB, BbiAENEHWE aNbTEPHATUBHbBIX CNOCOHOB AOCTMXE-
HUs uenu u Bbibop Hanbonee 3pcekTUBHOrO CNocoba;

YMEHWe CaMOCTOATENbHO KOHTPONMPOBATL CBOE BPEMS W YNpPaBAATL UM;

yMeHWe NpUHUMATb peleHns B NpobneMHON cUTyaLuu;

NOCTAHOBKA y4eOHbIX 3aAay, COCTaB/EHWE NAaHa U NOCNEL0BATENbHOCTU AENCTBUN;
opraHusauus paboyero Mecrta npw BbINONHEHUN XUMUYECKOTO IKCNEPUMEHTA,;

NPOrHO3MPOBaHWe pPe3ynbTaToB 0by4YeHUs, OLLeHWBAHWE YCBOEHHOMO MaTepuana, oueHka
KauecTBa W YPOBHSA NONYYEHHBIX 3HAHWI, KOPPEKLMA NiaHa u cnocoba AencTBuA nNpu
HeobxoAMMOoCTH.

[lo3HasameibHbIe

O6y4arowulicas nosy4um BO3MOXHOCMb A8 POPMUPOBAHUA CedyIoWUX NO3HAaBame/lb-
Hbix YY/:

NOWCK 1 BbiA&NeHWe UHOPMALUK;

aHanu3 ycnosun u TpebosaHuit 3aaauu, Bbibop, conocTasneHne u 060CHOBaHME CNOCO-
6a peweHuns 3a0auu;

BbIOOP Hanbonee 3pdekTUBHBIX CMOCOOOB pelueHns 3aAaun B 3aBUCUMOCTM OT KOHKpeT-
HbIX YCNOBUM;

BblABMXEHNE U 0BOCHOBaHWe runoTessl, Bibop cnocoba eé nposepky;
CaMOCTOATENbHOE CO3MaHWe anropuTMa AesTeNbHOCTU NpU peweHnn npobnem TBopye-
CKOr0 M NMOMCKOBOr0O XapakTepa; 5

YMEHWA XapakTepu30BaTh BELLECTBA NO COCTaBY, CTPOEHWIO U CBOUCTBAM,

ONMUCbIBAHNE CBOWCTB: TBEPABIX, XUAKNX, ra3000pa3HbiX BeLLeCTB, BbIAENEHUE UX CyLue-
CTBEHHbIX NPU3HAKOB;

n306paxeHne CoCTaBa NPOCTEMILNX BELLECTB C NOMOLLLIO XUMUYECKUX DOPMYN W Cyll-
HOCTW XMMUYECKUX PeaKLLMiA C NOMOLLbI0 XUMUYECKUX YPABHEHUHU;

nposefeHne HabNOAEHWIA, ONUCaHWEe NPU3HAKOB W YCIOBUW TEYEHUA XUMUYECKNX peak-
LW, BbINOMHEHWe XMMUYECKOro 3KCMepUMeHTa, BbIBOAbI HAa OCHOBE aHann3a Habnwoae-
HWIA 33 3KCMEPUMEHTOM, pelleHne 3aay, NoNyYeHne XMMUYeCKo MHpopMaLmum U3 pas-
JINYHBIX UCTOYHUKOB,;

YyMeHWe OpraHW30BbIBATh UCCNEA0BAHME C LLeNbI0 NPOBEPKU MUNOTE3;

yMeHUe AenaTb yMO3aKknioueHusa (MHAYKTUBHOE U MO aHANOr1K) U BbIBOADI;

yMeHue 06beKTMBHO OLeHMBaTh MH(HOPMALMIO O BELWEeCTBAX M XUMUYECKMX npoueccax,
KPUTUYECKM OTHOCUTBLCA K NCEBLOHAYYHON MHDOPMALLUH.

KoMMVHUKamusHbIe

O6yyarowutica noayyum B03MOXHOCMb 018 (HOPMUPOBAHUA CAeYIOWUX KOMMYHUKGMUS-
Hbix YY/:

NOMIHOE W TOYHOE BbIPaXEHWEe CBOMX MbIC/IE B COOTBETCTBUAM C 3ajadYamMu W yCNOBUAMK
KOMMYHUKaLuW;

afleKBaTHOE MCMONb30BAHME PeYeBbiX CPEeACTB A/1A Y4acTha B AUCKYCCUM W aprymMeHTa-
LMW CBOEW MO3MULMK, YMEHWEe NPeACTaBNATb KOHKPETHOe COAepxaHue C coobuieHnem
€ro B NMCbMEHHOW 1 YCTHOM (opMe, onpeaeneHue cnocobos B3auMoAeNCTBUA, COTPYA-
HWUYeCTBO B NoMcke U cbope uHdopmauuu,

onpeneneHne cnocobos B3aUMOAENCTBMA, COTPYAHMYECTBO B noucke u cbope MHdOp-
MaLuK, yyacTue B Auanore, nnaHuposaHue obumux cnocobos paboTel, NposBaeHne yBa-
XWUTENbHOIO OTHOLWEHWA K APYTUM y4YaluMCs,

onncaHue CoAepXaHua BbINONHAEMbIX AEACTBUNA C LLe/1bi0 OPUEHTUPOBKA B NPEAMETHO-
NPaKTUYECKOW AeATENbHOCTH; )
YMEHMUS YYUTbIBATb Pa3HbIe MHEHWUS M CTPEMMUTLCA K KOOPAMHALWM pPa3NndHbIX NO3ULAN B
COTPYAHNYECTBE;
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thopMynnMpoBaTh COHCTBEHHOE MHEHWE U MO3WULUI, apryMeHTMPOBATh U KOOPAUHWUPO-
BaTh €€ C MO3ULMAMM NapTHEPOB B COTPYAHWUYECTBE NpU BbipaboTke obuiero peweHns B
COBMECTHOW AeATeNbHOCTY;

OCYLLECTBNATL B3aUMHbIA KOHTPONb 1 OKa3blBaTh B COTPYAHMYECTBE HEODXOANMYIO B3au-
MOMOMOLLb;

nnaHuposatb obuie cnocobbl paboTbl; OCYLWECTBAATL KOHTPO/b, KOPPEKLMUIO, OLEHKY
AEeNCTBUIM NapTHEPA, YMeTb ybexaats;

MCNONb30BaTh afleKBaTHblE A3bIKOBbIE CPEACTBA ANS OTOOpaxeHWA CBOMX YYBCTB, MbiC-
Neit, MOTUBOB U NoTpebHOCTen; oTobpaxaTs B peun (onucaHue, obbACHEHKE) COAepXa-
HWe COoBeplUaeMbiX AENCTBUM, Kak B HOPMe rPOMKON COLMANU3MPOBAHHON PeYn, Tak 1 B
opmMe BHYTPEHHEN peun;

Pa3BuBaTb KOMMYHWKATUBHYIO KOMMETEHLMIO, UCMONb3YA CPEACTBA YCTHOW U NUCbMEH-
HOW KOMMYHMKaLUW npu paboTe C TeKCTaMu yuebHUKa U AONONHUTENbHON IMTEPATYPOuU,
CNpaBOYHbIMK TabnuL,aMKU, NPOABAATL FOTOBHOCTb K YBAXEHMIO WHOW TOYKW 3peHWs npw
06CYX/AeHWU pe3ynbTaToB BbINONHEHHOW paboTl.

lpedmemubie pesynsmamei

O6yyarowulica Hay4umcs:

NPUMeHATb OCHOBHbIe METOAbI NO3HAHUA: HabnaeHne, n3MepeHmne, SKCNEePUMEHT,

OMUCbIBATb CBOMCTBA TBEPAbIX, XUAKUX, ra3006pa3|~|b|x BelLeCTB, BbiAenaa ux cyuie-
CTBE€HHbIE NPU3HAKMN,

pacKpbiBaTb CMbICN 3aKOHAa COXPAHEHUA MacCCbl BELLECTB, aTOMHO—MOJTeKyﬂﬂpHOIZ TEeo-
puu;

pa3nuyaTb XMMUYECcKue U pusnyeckne ABNEHUA, Ha3biBaTb NMPU3HAKKM U YCNOBUA nporve-

KaHUA XMMUYECKUX peakLuui;
cobnwaate npasuna besonacHoit paboTbl Npu NPoBeAeHUM OMNbITOB;

nonb30BaThCa labopaTopHbLIM 0HOPYAOBAHNEM W NOCYAON;

nony4aTb, cobupaTh razoobpasHbie BeweCcTsa U pacno3HasaTbh UX;

XapakTepw3oBaTh GU3NYECKNE U XUMUYECKUE CBONCTBA OCHOBHbIX KNacCOB HeopraHuie-
CKUX COEANHEHWUN, NPOBOAUTb OMbIThI, NOATBEPXAAIOLLME XUMUYECKME CBOACTBA U3y4eH-
HbIX K1AaCCOB HEOPraHUYeCKUX BeLLeCTs;

PacKpbiBaTh CMbICA NOHATUA «PaCTBOP», BbIYUCAATL MACCOBYIO AONIO paCTBQpéHHoro
Bel,eCTBa B PacTBOPE, FOTOBUTb PAcTBOPbI C ONPeAeNéHHON MaccoBOM AONEN PACTBO-
PEHHOrO BeLLeCTBa,;

XapaKTepu3oBaTh 3aBUCUMOCTb (PU3MYECKUX CBOWCTB BELWECTB OT TUMA KpuCTananye-
CKOW pewWweéTKMU, ONpeaenaTh BUA XMMUYECKOW CBA3M B HEOPraHUYECKUX COeAMHEHUAX;
PacKpbiBaTh OCHOBHbIE MOMOXEHUS TEOPUU INEKTPONUTUYECKOM AvccoLmMaLmm, cocTas-
NATb YPaBHEHWUA 3NEKTPONUTUYECKON AMCCOLMALMM KUCIOT, LeNOoYen, CONel U peakuuu
NOHHOIro obMeHa;

PacKpbIBaTb CYLHOCTb OKUCAMTENbHO-BOCCTAHOBUTENbHbBIX PeaKL i, ONpefeniTb OKNC-
JUTeNb U BOCCTAHOBWUTENb, COCTaBNATb YPaBHEHUA OKWUCANUTEbHO-BOCCTAHOBUTE/IbHbIX
peakLui; )

Ha3biBaTb (DAKTOPbI, BAUAIOWME HA CKOPOCTb XMMUYECKOW peakLuu;

XapaKkTepu30BaTh B3aUMOCBA3b MEXAY COCTAaBOM, CTPOEHMEM ¥ CBOWCTBAMMU HemeTa-
NOB U METaNNO0B;

NPOBOAUTb OMbITbI MO NOMYYEHNIO U U3YYEHWIO XUMUYECKNX CBONCTB PA3NINYHBIX BE-
LL,ecTs;

rpamMoTHO 06palaThca C BeL,eCTBaMu B MOBCEAHEBHON KU3HMU.
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O6yyarowulica nosy4um BO3MOXHOCMb HAYYUMbCA:

BbIABUATAaTb W NPOBEPATb IKCMEPUMEHTAbHO TMNOTE3bl O XMMUYECKMX CBOWCTBAX Be-
LECTB Ha OCHOBE MX COCTaBa M CTPOEHUS, X CNOCODHOCTK BCTYNaThb B XUMUYECKUE pe-
aKLWK, O XapakTepe U NPOAYKTaX Pa3NNyHbIX XUMUYECKNX peakLnii;

XapakTepu3oBaTh BEL,ECTBA MO COCTaBY, CTPOEHMIO M CBOWCTBAM, YCTaHaBaAWBaTh Npu-
YUHHO-CNEACTBEHHbIE CBA3U MEXAY AAHHbIMW XapaKTepPUCTUKAMM BELLLeCTBa,;

COCTaB/NATb MOIEKYNAPHbIE N NOMHbIE UOHHbIE YPABHEHWUA NO COKPALLEHHBIM NOHHBIM
YPaBHEHUAM;

NPOrHO3MpoBaTh CNOCOOHOCTb BeWeCcTBa MPOABAATL OKUCAUTENbHbIE WAW BOCCTAHOBMU-
TeNbHble CBOWCTBA C YYETOM CTENEHEN OKUCNEHUA 31eMEHTOB, BXOAALLMX B €r0 COCTas,
BbIABMraTb U NPOBEPATb 3KCMEPUMEHTAILHO MMNOTE3bl O Pe3yNbTaTax BO3AEACTBUA pa3-
NINYHBIX PAKTOPOB HA U3MEHEHWNE CKOPOCTU XUMUYECKOW peakL i,

MCNoNb30BaTh NPUOBPETEHHBIE 3HAHWUA A8 IKONOrMYeCKU rpaMOTHOrO NOBEAEHUs B
OKpyXaiwLien cpeae;

MCNONb30BaTh NPUOBPETEHHbIE K/IOYEBbIE KOMMNETEHL MW NPU BbINOIHEHUN NPOEKTOB U
peleHnn yyebHo-nccnenoBaTeNbCKUX 3aAay MO W3YYEHUIo CBOWCTB, CMOCOBOB nonyye-
HWUSA U Pacno3HaBaHMUA BELLECTB;

00bEKTUBHO OLLEHWBAThb MH(OPMALMIO O BELLECTBAX U XUMUYECKUX NnpoLeccax;
0CO3HaBaTb 3HaYeHMe TEOPETUYECKUX 3HAHUW MO XUMUM ANS NPAKTUYECKON AeATeNbHO-
CTU YenoBeka,

CO3/aBaTh MOAENN U CXeMbl ANA PeleHNs Y4ebHbIX U NO3HaBATE/bHbIX 334a4; NOHUMATDL
HeobXoANMOCTb cObNoAEHNA NPeANUCaHUA, NpeanaraeMbiX B MHCTPYKLMAX NO UCNONb-
30BaHMI0 N€KAPCTB, CPEACTB HbITOBON XUMUN U AP.
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