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IHosicuuTeanbHad 3anuCcKa

Pabouass mporpamma AOTOJHUTENBbHOTO o0Opa3zoBaHus «®PuU3MKa B YUYEHHUYECKOM
skcniepumente» aius 10-11 kiacca cocraBiieHa B COOTBETCTBUM C TpeOOBaHUSIMU
®deepadbHOTO TOCYAAPCTBEHHOIO 00pa30BATENBbHOIO CTAaHJIApPTaM CpPEHEro OOIIEero
oOpazoBanust (0OHOBIEHHBIM PI'OC COO), a Takxke ¢ yuérom (QenepaibHoil paboyeit
MpOTrpaMMbl BOCTIMTaHUS W KOHLEMNIMU NpernojaBaHus ydeOHoro mnpeamera «Duszuka» B
oOpa3oBaTeNnbHbIX oOpraHuzaiusix Poccuiickoit @epepaliuu, pean3yloOluX OCHOBHbIC
oOpa3oBaTeNbHbIE NPOrpaMMbl M METOJWYECKMX PEKOMEHJAUMW 10 CO3JaHHUI0 U
(GYHKIIMOHUPOBAHHIO B 0011€00pa30BaTENbHBIX OPTaHU3AIHIX, PACTIONOKEHHBIX B CEIbCKON
MECTHOCTH M MaJlbIX TOpoJiax, IIEHTPOB 00pa30BaHUs €CTECTBEHHO-HAYYHOU U
TEXHOJIOTUYECKOUW HampaBiaeHHocTel («Touka poctay)

Mecto kypcy «Pu3nKa B Y4EHUYECKOM 3KCIIEPUMEHTE

JononHuTenbHOE 00pa30BaHME SBJISETCS COCTABHOM YacThi0 00pa3oBaTEIBHOTO
mpoiiecca v 0JJHOM u3 popM opranuzaiii CBOOOJHOTO BpeMeHu obyyaromuxcs. [Iporpamma
paccurTaHa Ha OAWH rojJ 00yueHus — |1 4 B HeIeIt0, BCETo - 344.

Copnepxanue I[Iporpammbl HampaBiaeHO Ha (OPMUPOBAHUE €CTECTBEHHO-HAYYHOM
KapTuHbl Mupa yyammxcs 10—I11 kinaccos npu oOydyeHun ux pusuke Ha 6a30BOM ypOBHE Ha
OCHOBE CHCTEMHO-EATEIBHOCTHOTO TOIX0/1A.

[Iporpamma Kypca mpeaycMaTpUBAEeT BBHIMIOJIHEHHE J1A0OPATOPHOTO TMpaKTUKyMa ¢
ucnoab3oBanueM oGopynoBanHusi «Toukm Pocrta». Ilpu BbIOSHEHMH J1a0OPaTOPHOTO
MPaKTUKyMa IIKOJbHUKH OOy4YaroTCs IUIAHMPOBAHUIO M OpTaHM3alldu HKCIIEPUMEHTA,
CUCTEMATHU3AIMK U METOJaM 00pabOTKH pe3yJIbTaTOB U3MEPEHUN, CPABHEHUIO PE3yJIbTaTOB
M3MEPEHUN, TTOTYUYEHHBIX IPU OJIMHAKOBBIX U PA3JIMYHBIX YCIOBUSAX IKCIIEPUMEHTA, U JIP.

B nporiecce ¢popMupoBaHus dKCIEPUMEHTAIBHBIX YMEHUHN 1O (DU3UKE YYaITUHCS YUUTCS
MIPECTABIIATh

uH(popManuio 00 Huccae0BaHUM B YETBHIPEX BUJIAX:

* B BepOaJIbHOM: OMKCHIBATH SKCIIEPUMEHT, CO3/1aBATh CIOBECHYIO MOJIENb HKCIIEPUMEHTA,
(UKCcHpPOBaTH BHUMAHKE Ha U3MEPSIEMBIX (PU3HMUECKUX BEJIUUMHAX, TEPMUHOJIOTUH;

* B TAOJIMYHOM: 3aIOJHATH TAOJUIBI JaHHBIX, JEXKAIIUX B OCHOBE MOCTPOCHUs TrpadukoB
(pu

ATOM Yy Y4alluXCsl BO3HUKAET MEPBUYHOE MPEICTABICHUE O MACIITa0axX BEJIUYNH);

* B rpa)uueCKOM: CTPOUTH rpauKH MO TAOJIUYHBIM JIaHHBIM, YTO TIO3BOJISIET MIEPEUTH K
BBIJIBUKEHUIO TUIIOTE3 O XapaKTEPe 3aBHCHUMOCTH MEXIY (DU3MUECKUMHU BEIUYMHAMU (IIPU
3TOM

YUYUTEIb TOKA3bIBAET MPEUMYIIECTBO B BU3YAJIM3AIlMU 3aBUCUMOCTEN MEXy BEIUUMHAMU,
HarJIsiIHOCTh U MHOTOMEPHOCTb);

* B aHAJIUTUYECKOM (B BHJIE MAaTEMaTUYECKUX YPABHEHUM): MPUBOJUTH MaTeMaTHYECKOE
OMKCaHUe

B3aUMOCBSI3M  (DM3MYECKUX  BEJIMYMH, MaTeMaThueckoe OO0O0OIIeHUE  IOJYYEHHBIX
pPE3yJIbTATOB.

N3yuyenue kypca «@Pu3uKa B YYEHHYECKOM IKCIEPUMEHTe» B CTaplIed IIKOJe HA
0a30BOM YPOBHeE HANPABJIEHO HA JOCTHKEHUE CIACAYIOIIMNX 1eJIeii:

— (popmupoBaHue WHTEpECa M CTPEMJICHHUS OOYYarONUXCsl K HAyYHOMY H3YUYEHHUIO



OPUPOBI, PA3BUTHE UX UHTEIJIEKTYaIbHBIX M TBOPUYECKUX CIIOCOOHOCTEN;

— pa3BUTHE TNPEACTABICHUA O HAYYHOM METOJIe TMO3HaHHS U (HOpMUPOBaAHME
UCCIIEN0BATEIBCKOTO OTHOLIEHUS K OKPYKAIOIIUM SIBIICHUSIM;

— (popMupoBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3yJibTaTa U3y4YeHHUs] OCHOB CTPOCHUS
MaTepuH B PyHIaMEHTAJIbHBIX 3aKOHOB (DU3UKH;

— (hopmupoBaHue yMEHHI OOBSICHATH SBJICHUS C MCTOIB30BAaHUEM (PU3MUCCKUX 3HAHHM
Y HAYYHBIX JIOKA3aTEIbCTB;

— (hopmupoBaHUe MpeaCTaBICHUN O POJIU (U3UKHU JJIST Pa3BUTHS JPYTHUX €CTECTBEHHBIX
HAyK, TEXHUKU U TEXHOJIOTHU.

JlocTkeHMe ITUX 1eJieil o0ecneunBaeTcCs pelieHueM CJIeIYIINX 3a1a4 B Mpouecce
H3Y4YeHHsI Kypca Ha YPOBHE CPeJAHero o01ero o0pa3oBaHus:

— npuoOpeTeHne CUCTEMBI 3HAaHUN 00 00X (PU3HUECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOpUsIX, BKJIIOYAs MEXaHUKY, MOJEKYJSIPHYIO (U3HKY, 3JEKTPOJAMHAMHUKY, KBAaHTOBYIO
(GU3HUKY U 2JIEMEHTHI aCTPODU3UKY;

— (popmMupoBaHue yMEHUN TMPUMEHSATH TEOPETHUUECKUE 3HAHUS JUIsl OOBSICHEHUS
(bu3nYecKuX SBJICHUHN B MPUPOJIE U JJIA MPUHITHS IPAKTUUECKUX PEIICHUM B MOBCETHEBHOMN
KU3HU;

— OCBOCHHME CMOCOOOB pEIICHHS Pa3JIMUHBIX 3a7ady C SIBHO 3aJaHHOW (hU3UYECKOU
MOJIEIbIO, 3a/lad, TMOAPa3yMEBAIOIIUX CAMOCTOSITENIBHOE CO3AaHue (U3UYECKOW MOJIEIH,
aJICKBATHOM yCJIOBUSIM 3a7a4y;

— MOHUMaHUE (PU3NYECKUX OCHOB W MPHUHIIUIOB JEUCTBUS TEXHUUYECKUX YCTPOUCTB U
TEXHOJIOTUYECKHUX MPOLIECCOB, UX BIIUSIHUS HA OKPYKAIOLIYIO CPEIY;

— OBJIaJICHHE METOJaMU CaMOCTOSITEILHOTO TJIAHUPOBAHUSI U MPOBEACHUS (PUBHMUECKUX
HKCIIEPUMEHTOB, aHAIM3a W WHTEpHpEeTalud WH(OpMAaIUuU, OMpeJeieHHs] JTOCTOBEPHOCTU
[IOJIyYEHHOI'0 PE3yJIbTara;

— CO3/IaHUE YCIJIOBUH JJI Pa3BUTHUSI YMEHUN MPOEKTHO-UCCIIEI0BATEIBCKOM, TBOPUECKOU
JNEATEITBHOCTH.

Pesyabrarhl 0cBOeHUA Kypca «DU3HKA B Y4EHHYECKOM IKCIIEPUMEHTE)

JIMYHOCTHBIE pe3y/IbTAThI

I'paxxtaHCcKOE BOCIIUTAHMUE:

— c(OpPMUPOBAHHOCTh TPaXAAHCKOW TMO3UIMKM OOYYalIIerocs Kak aKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUICKOTO OOIIECTBA;

— NPUHATUE TPATUIIUOHHBIX O0IEYETOBEYECKUX TYMAaHUCTUUYECKUX U IEMOKPATHUYECKUX
IICHHOCTEH;

— FOTOBHOCTb BECTH COBMECTHYIO JCSATEILHOCTh B MHTEpPECaX IrpakAaHCKOro OOIIEeCTBa,
y4acTBOBAThH B CAMOYMPABIICHUH B IIKOJIE U JETCKO-FOHOIIECKUX OPTaHU3AIUAX;

— YMEHHE B3aMMOJEHUCTBOBATh C COLUMAIBHBIMA WHCTUTYTAMHA B COOTBETCTBUU C HX
(GYHKIMSIMU ¥ HA3HAYCHHUEM;

— T'OTOBHOCTb K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESITETBHOCTH.

[TatproTHyeckoe BOCIIUTAHHUE:

— ¢hOpMUPOBAHHOCTh POCCUHCKOM IpaXk IaHCKOW MJICHTUYHOCTH, TATPUOTHU3MA;

— LEHHOCTHOE OTHOILIECHUE K NOCYAapCTBEHHBIM CHMBOJAM; JOCTHKEHUSIM POCCUUCKUX
Y4EHBIX B 00JaCTH (PUBUKHU U TEXHUKE.

JIyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

— ¢(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUUECKOTO TTOBEICHHUS;

— CIOCOOHOCTh  OILICHMBATh CHUTyalldl0 W TPUHUMATh OCO3HAHHBIE pEIICHUs,
OPUEHTHUPYACh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI M I1IEHHOCTH, B TOM YHCIE B



NEATEeIbHOCTU YYEHOTO;

— OCO3HaHHWE JUYHOTO BKJIaja B TOCTPOCHHUE YCTOMUHUBOTO OYIyIIIETO.

DCTeTU4eCKOe BOCIIUTAHUE:

— 3CTETUYECKOE OTHOIICHHWE K MHUpPY, BKIIOYAs OSCTETHKY HAy4YHOTO TBOPYECTBA,
MpUCYIIEro (pu3ndIecKoil HayKe.

TpynoBoe BOCIMTaHHUE:

— WHTEpPEC K Pa3NuuHbIM cdepam MmpodecCHOHANBHOU JACATEIBHOCTA, B TOM YHUCIIEC
CBSI3aHHBIM C (DM3MKOM M TEXHUKOM, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOP OymyIcit
npodeccuu 1 peaan30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

— TOTOBHOCTh U CHOCOOHOCTH K 00pa30BaHMIO M caMOOOpa30BaHHIO B 001acTU (HU3HKHU
Ha MPOTSHKEHUU BCEH JKU3HU.

DKOJIOTUYECKOe BOCITUTAHUE:

— c(hOpPMHUPOBAHHOCTh IKOJIOTHYECKOW KYJIbTYphI, OCO3HAHHE TJIO0AIBLHOIO XapakTepa
AKOJIOTHYECKUX TTPoOIIeM;

— IUIAHUPOBAHUE U OCYIIECTBICHUE AEHCTBUI B OKPYXAIOIIEH Cpelic Ha OCHOBE 3HAHUS
1eJield yCTOMYMBOTO Pa3BUTHS YEIIOBEUECTBA;

— pacIIUpEeHHE ONbITa JEATEIIBHOCTH HKOJOTHYECKOM HANpaBICHHOCTH Ha OCHOBE
MMEIOIIUXCSl 3HAaHUM 110 (PU3HUKE.

[leHHOCTH HAYYHOTO MO3HAHUS:

— c(OpPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS (PU3HUECKON HAYKH,

— OCO3HaHUE IIEHHOCTH HAY4YHOW JAESTEIbHOCTH, TOTOBHOCTh B MPOLIECCE HU3YyUCHUS
(bU3UKHU OCYIIECTBIATh MPOCKTHYIO U UCCIEAOBATEIBCKYIO JIESITEIbHOCTh UHANBUYAIBHO U
B rpymIIeE.

B npouecce QOCTMXKEHUS JIMYHOCTHBIX PE3YJbTATOB OCBOEHHSI IMPOTrPaMMbl CPEIHETO
obmero oOpa3oBaHus 10 (PU3MKE Y OOYyYAIOIIUXCS COBEPIICHCTBYETCS AMOITMOHAILHBIN
WHTEJUICKT, MPEeJnoiaralomui chopMIUpOBaHHOCTS:

— CaMOCO3HaHHUS, BKIIOYAIONIETO CHOCOOHOCTh TOHUMATh CBOE HMOIIMOHAIBLHOE
COCTOSIHME, BHJIETh HAINpaBIICHUS Pa3BUTHS COOCTBEHHOW SMOIMOHAIBHOW cdephl, ObITh
YBEpPEHHBIM B ceOe;

— CaMOpETyJIMPOBaHUs,  BKIIOYAIOUIET0  CaMOKOHTPOJb, yMEHHWE  MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IMOBEJICHHE, CIIOCOOHOCTh aJalTHUPOBATHCA K AMOIMOHAIBLHBIM
M3MEHEHUSIM U MIPOSIBISATh THOKOCTh, OBITh OTKPBITHIM HOBOMY;

— BHYTpPEHHEH MOTHBAIMU, BKJIIOYAIONIEH CTPEMJICHHE K JIOCTHIXKEHUIO LIEJIU U YCHeXY,
ONTUMU3M, HUHULIMATUBHOCTh, YMEHUE JIEUCTBOBATH, UCXOS U3 CBOMX BO3MOXHOCTEH;

— SMMATHH, BKIIOYAIOIIEH CMIOCOOHOCTh MOHUMATh SMOLIMOHAIIBHOE COCTOSIHUE JIPYTHX,
VUYUTBIBATh €r0 TMPU OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K COYYBCTBHIO H
CONEPEKMUBAHUIO;

— COIMAJIbHBIX HABBIKOB, BKJIFOYAIOIINX CIOCOOHOCTHh BBICTpAWBATh OTHOIIEHUS C
JIPYTUMU JTIFOABMU, 3200 TUTHCSI, POSIBIISITE MHTEPEC U pas3periaTh KOHPIUKTHI.

MeTanpeaMeTHbIe Pe3yJbTATHI

YHuBeEpcalibHbIC MO3HABATEIIbHBIE JCUCTBUSA

bazoBrlie Jornyeckue ICHUCTBUS:

— CaMOCTOSITEILHO (POPMYJIMPOBATh U aKTyaJlM3UPOBATh MPoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

— OMpPEIENATh 1NN IeATeIbHOCTH, 3a]1aBaTh MapaMeTPhl U KPUTEPUH UX JTOCTUKEHUS,;

— BBISIBJIATh 3aKOHOMEPHOCTH W TIPOTHBOPEUUSI B paccMaTpUBaAEMbIX (HHU3UYECKUX



SABJICHUSIX;

— pa3pabaThiBaTh IUTAH pEIIEHUs MpoOJieMbl C Y4€TOM aHaiu3a HMMEOUIUXCS
MaTepHUaIbHBIX U HEMAaTepUaJIbHBIX PECYPCOB;

— BHOCUTb KOPPEKTHUBHI B JIEATEIHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJITATOB IIENISIM,
OIICHUBATh PUCKH TOCIIC/ICTBUN JEATEIHLHOCTH,

— KOOPJAWHHUPOBATH U BBIMOJHATH PabOTy B YCIOBUAX PEATbLHOTO, BUPTYaJIbHOTO H
KOMOWHHPOBAaHHOTO B3aWMO/ICHCTBUS,

— pa3BUBaTh KPEATHBHOE MBINIICHUE TP PEIICHUH )KU3HEHHBIX MPOOIIEM.

bazoBbie nccienoBaTebCKUE ACHCTBUS:

— BIIaJIETh HAYYHOU TEPMUHOJIOTHEH, KITFOUEBBIMU MOHATHSIMH U METOAAMH (PU3UIECKOM
HaYyKHU;

— BJIaJICTh HAaBBIKAMHM Y4YE€OHO-MCCIIEOBATEIIbCKOM M TMPOEKTHOW JEeATEIbHOCTH B
obOnacTu (PU3UKU; CIOCOOHOCTHIO U TOTOBHOCTBIO K CaMOCTOSITEILHOMY TOMCKY METOJIOB
penieHus 3a1a4 GU3NYECKOro CoAepKaHusl, IPUMEHEHUIO Pa3IMYHbIX METOJIOB TTO3HAHUS;

— BIIaJIETh BUJIAMH JIEATEILHOCTH 1O MOJYYEHHUIO HOBOT'O 3HAHUS, €r0 MHTEPIIpETaIliH,
MpeoOpa30BaHUI0 U MPUMEHEHUIO B PA3IMYHBIX YUEOHBIX CHUTyallUsX, B TOM YHUCIE TMPU
CO3/IaHUU YYEOHBIX IIPOEKTOB B 001acTH (PU3UKH;

— BBIABJISITh TIPUYHUHHO-CIICJICTBCHHBIE CBS3U W aKTyaJIM3WpOBaTh 3a7ady, BBIABUTATH
TUNoTe3y e€ pPeIIeHUs, HAaXOIWTh apTyMEHTHI I J0Ka3aTeIhCTBA CBOMX YTBEP)KICHHIA,
3a/1aBaTh MapaMeTPhbl U KPUTCPUH PEIIICHUS,

— aHAIM3WPOBATh TIOJYYCHHBIE B XOJI¢ PEHICHUS 3aJa4ydl Pe3yJbTaThl, KPUTHUECKH
OIICHWBATh X JIOCTOBEPHOCTH, IPOTHO3UPOBATHh N3MEHEHNE B HOBBIX YCIIOBHSIX;

— CTaBUTh U (HOPMYJIUPOBATH COOCTBEHHBIC 3a7a4l B 00Pa30BATEIILHON JESITEILHOCTH, B
TOM YHCJIE TIPU U3yUYCHUU (PU3UKH;

— JIaBaTh OIIEHKY HOBBIM CUTYallUsSM, OIIEHUBATH IPUOOPETEHHBIN OIBIT;

— YMETb MIEPEHOCUTDH 3HAHUS TI0 (PU3UKE B MPAKTUUECKYIO 00JIACTh KU3HEEATEILHOCTH;

— YMETbh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MIPEAMETHBIX 001aCTei;

— BBIJIBUTaTh HOBBIC WJIEH, MpeJjlaraTb OpUTHHAIBHBIC MOAXOAbl U PEIIEHUsS; CTaBUTH
MpOoOJIEMBI U 3a/1a4H, IOMYCKAIOIINE aIbTEPHATUBHBIC PEIIICHUS.

Paborta ¢ nundopmariuei:

— BIIQJIeTh HABBIKAMHU TOJydYeHUs HWHGOpManuu (QU3UIECKOTO COACPKAHMUS U3
UCTOYHUKOB  PA3HBIX  THUIIOB, CaMOCTOSTEIBHO  OCYIIECTBJIATH  IOWCK,  aHAJIW3,
CUCTEMATH3AIMI0 M HMHTEPIpETAlui0o WHOOPMAIMK  pa3IMYHBIX BHIOB W (QopM
MIPEICTABIICHHS;

— OIIEHUBAThH JJOCTOBEPHOCTH MH(MOPMAITHH;

— HCIIOJIh30BaTh CpeNCTBa MH(MOPMAIMOHHBIX W KOMMYHHKAITMOHHBIX TEXHOJIOTHH B
pEIICHNN KOTHUTHBHBIX, KOMMYHUKATHBHBIX U OPTaHU3AIMOHHBIX 33]1a4 C COOJIOJICHUEM
TpeOOBaHWI JPrOHOMHUKH, TEXHUKH O€30MacHOCTH, THUTHUEHBI, PECcypcocOepeKeHus,
MPABOBBIX U ATHYECKUX HOPM, HOPM MH(GOPMAIIMOHHON 6€30MacHOCTH;

— C03/1aBaTh TEKCTHl (PU3UYECKOTO COJEPKAHMSI B Pa3NIMYHBIX (Gopmarax C y4ETOM
Ha3HaueHUss WHGOPMAIIMM W TICJICBOM ayJAWTOPUHU, BHIOMpas ONTUMAIbHYIO GopMy
MIPEICTABJICHUS ¥ BU3YaTU3allUN.

YHuBepcaabHbie KOMMYHHKATUBHBIC ICUCTBUS

Ob6mienue:

— OCYIIECTBJIATH OOIICHHUE HAa YpOKaX (PM3UKH U BO BHEYPOUHOU JIEATEIILHOCTH;

— pacno3HaBaTh MPEANOCHIIKA KOH(DIUKTHBIX CUTYAIMA U CMATYaTh KOH(MIUKTHI;

— pa3BEPHYTO W JIOTHYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C HCITOJIB30BAHUEM S3BIKOBBIX



CPEACTB.

CoBmecTHas 1€SITENBHOCTB:

— [OHUMATh U UCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON U MHAUBHUAYaJIbHON pabOThI;

— BBIOMpaTh TEMATUKY U METOJbl COBMECTHBIX JEUCTBHI C YU4ETOM OOIIMX UHTEPECOB U
BO3MOKHOCTEHN Ka)J0T0 YJICHA KOJUIEKTUBA;

— NPUHUMATh L€ COBMECTHOM AEATEIIbHOCTH, OPraHU30BBIBATh U KOOPAUHUPOBATH
JEUCTBUS MO €€ NOCTHIKEHUIO: COCTaBJISATh IUIAH JCUCTBUM, pacHpeessiTh PO ¢ YYETOM
MHEHUI yYaCTHUKOB, 00CYX/1aTh pe3yJIbTaThl COBMECTHOM PabOTHI;

— OILICHUBATh Kauye€CTBO CBOEr0 BKJAJIa M KaXKJOrO0 Y4YaCTHHMKAa KOMAaHJbl B OOLIUH
pe3yJIbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

— MOpeaiaraTb HOBBIE MTPOEKTHI, OLIEHUBATh UJIEU C MO3ULIUNA HOBU3HBI, OPUTUHAIIBHOCTH,
NPaKTHYECKON 3HAYUMOCTH;

— OCYHIECTBIIATh MO3UTUBHOE CTPATETUYECKOE IOBEACHUE B PA3JIUYHBIX CUTYaLHUSX,
IPOSBIISITH TBOPYECTBO U BOOOpaKeHUE, ObITh MHULIUATHBHBIM.

YHUBEpCAIbHBIE PETYJISITUBHBIE JEHCTBUSA

Camoopranuzanus:

— CaMOCTOSITEJILHO OCYHIECTBIISAThH MO3HABATEIBHYIO JIEATEILHOCTh B 00JIACTH (PU3UKHU U
aCTPOHOMMUHU, BBISIBIIATH MPOOJIEMBI, CTABUTh U (POPMYJIUPOBATH COOCTBEHHBIC 331aUH;

— CaMOCTOSITEJIbHO COCTAaBJISITh IJIAH PEIIEHUs PACUETHBIX M KAYECTBEHHBIX 33/1a4, IJ1aH
BBITIOJTHEHUS TPAKTUYECKOW pabOThl ¢ YYE€TOM HUMEIONIUXCS PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U MPEANOUYTCHUM;

— J1aBaTh OLICHKY HOBBIM CUTYalHsIM;

— pacUIUpATh PAMKUA YYEOHOTO IIPeAMETa HA OCHOBE JTUYHBIX MPEANOYTCHUN;

— JleJaTh OCO3HAHHBIM BHIOOD, apryMEHTHUPOBATH €0, OpaTh Ha ce0si OTBETCTBEHHOCTD
3a pELICHUE;

— OIIEHUBATh NMPUOOPETEHHBIN OIBIT;,

— crnoco0cTBOBaTh (DOPMUPOBAHUIO M TPOSIBICHUIO JPYAMIIMH B 00JacTH (PU3MKH,
MTOCTOSTHHO TIOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb:

— J1aBaTh OLICHKY HOBBIM CHUTYAallMIM, BHOCUTh KOPPEKTHUBBI B JICSITEILHOCTh, OLICHUBATh
COOTBETCTBHE PE3YJIbTATOB LEISM;

— BJIQJICTh HaBBIKAMHU TO3HABATEIBHON pediiekcMU Kak OCO3HAHUSI COBEPIAEMbIX
NEUCTBUM W MBICIUTENBHBIX IPOLECCOB, UX PE3YJbTATOB M OCHOBAHUM; HCIIOJIb30BaTh
npuémbl pedIeKCUU ISl OLICHKU CUTYaIlNH, BEIOOpA BEPHOTO PEICHUS;

— YMETh OLICHUBATh PUCKHA W CBOEBPEMEHHO MPUHUMATh PELICHUS 110 UX CHUXKEHUIO;

— NPUHUMATh MOTUBBI U APTYMEHTHI IPYTUX MIPU aHAIU3E PE3YIbTATOB ACATEIBHOCTH.

[TpunsTHE ceds U APYTUX:

— MPUHUMATH ce0s1, TOHNMAasi CBOM HEIOCTATKHU U JOCTOWHCTBA,

— NPUHUMATh MOTHUBBI U APTYMEHTHI IPYTUX MPU aHAIU3E PE3YIbTATOB JAEATEIbHOCTH,

— MpU3HABATh CBOE MPABO U MPABO JIPYTUX HA OITHOKH.

IIpeaMeTHbIE pe3yabTATHI

B nipouiecce nzydeHust Kypca y4eHUK HAYYHTCSH:

— JIGMOHCTPHUpPOBAaTh Ha MpUMEpax poib M MecTo (uU3MKU B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOU KapTUHBI MUPA, B PA3BUTUHU

COBPEMEHHOW TEXHUKH W TEXHOJIOTHUM, B IPAKTUUECKOU AEATEIBHOCTH JIFOJEH;

— YUYUTBIBATh TPAHULIBI TPUMEHEHUS U3YUCHHBIX (DU3NYECKUX MOJIeTen



— pacrno3HaBarh (pU3NYECKUe ABJICHUS (IIPOLIECCHl) U OOBSICHATh UX HA OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJIIPHO-KUHETUYECKON TEOPUHU CTPOEHHUS BEILIECTBA U JIEKTPOIMHAMUKHI

— ONUCHIBATh U3YUYEHHBIE AJIEKTPUUECKHE CBOMCTBA BEILIECTBA U DJIEKTPUUECKUE SIBJICHUS
(TIpo11ecchl), UCTOIB3YsI PU3NUECKUE BETUIMHBI
- ONHWCAHWHM TPABWIBHO TPAKTOBATh (DM3MYECKUN CMBICT HCIOJIB3yEMbIX BEIWYUH, HX
0003HAUCHUS W EIUHUIILI, YKa3blBaTh (OPMYJIbI, CBS3BIBAIOIINE JaHHYIO (DH3NYECKYIO
BEIIMYUHY C APYTUMU BEJIHYMHAMH,

— OOBSICHAT, OCHOBHBIC NPHWHIMIBI JEUCTBHS MAaIIuH, TPHOOPOB M TEXHUYECKUX
YCTPOMCTB; pa3jinyaTh YCIOBUS UX OE€30MAaCHOrO UCIIOIb30BAHUS B IOBCETHEBHOW KU3HH;

— BBITIOJTHAThH YKCTIEPUMEHTHI 10 MCCIICTOBAHUIO (DU3UYCCKUX SIBICHHUA W TPOIECCOB C
UCIIOJIb30BAHUEM TMPSMBIX M KOCBEHHBIX HW3MEpPEHUW: MpuU 3TOM  (PopMyIHUpoBaTh
npobiemy/3afadyy W TH- TOTe3y Y4YeOHOro SKCIEpUMEHTa; coOUpaTh YCTAaHOBKY U3
PEJI0KEHHOT0 000PY10BaHUS; MPOBOJAUTH OMBIT U (OPMYJIUPOBATH BHIBOBL;

— OCYIIECTBJIATh NPSIMbIE U KOCBEHHbIE M3MEpPEHUs (U3MUECKUX BEIMYMH, MPU ITOM
BBHIOMPATh ONTUMAIBHBIA CIIOCOO M3MEPEHUs U HCIOJIb30BaTh W3BECTHBIE METObI OIICHKU
MOTPEMIHOCTEN U3MEPEHU;

— co0uro1aTh MpaBuiia 0€30MacHOr0 TpyJla MpH MPOBEACHUM HMCCIEJOBAaHUN B paMKax
y4eOHOI0 3KCHEPUMEHTa, Y4eOHO-UCCIIEIOBATENbCKOM W IMPOEKTHOM JI€ATEIBHOCTH C
HCIIOJIb30BAaHUEM U3MEPUTEIIBHBIX YCTPOMUCTB U 1a00paTOPHOro 000pyAOBaHMUS;

— pemiaTh pacy€THhBIE 3aJaud C SBHO 3aJlaHHOM (DU3MYECKOM MOJENbI0, HCIOJIb3YS
(¢u3nyecke 3aKOHbl M TPUHIMIBI; HA OCHOBE aHajgu3a YCJIOBHUS 3aJlaud BbIOMpPATh
(bU3UYECKYI0 MOJIEIIb, BBIJEHATh (PU3NUYECKUE BEIUYUHBI U (hOPMYIIibl, HEOOXOAUMBIE Jis €€
pelieHus, MPOBOAUTHL PACUYEThl U OLEHHMBATH PEATHLHOCTh IMOJIYYEHHOIO 3HAYEHUS
(U3UYECKON BEIMYUHBI;

— peniaTh Ka4eCTBEHHBIE 3a]a41: BICTPAUBATh JJOTUYECKU HEITPOTUBOPEUUBYIO IIETTOUKY
pacCyKJIeHUM ¢ OTIOPOM Ha M3YUYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3HUECKHE SIBJICHUS;

— WCTOJIb30BaTh TMPU PEIIEHWH YYEeOHBIX 3a/Jad COBPEMEHHBbIE HH(POPMAIMOHHBIC
TEXHOJIOTUH JISI TIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIPETAIIUN U TIPEACTABICHUS YICOHON U
HAy4YHO-TIOMYJISIPHOM MH(OpMAIMY, TOJYYSHHONW U3 Pa3IMYHbIX MCTOYHUKOB; KPUTUUYECKU
aHAJIU3MPOBATh MOJyYaeMy0 HHPOpMaLKIO;

— MPUBOAUTL TPHUMEPHl BKIAga POCCUUCKHX W 3apyOCKHBIX YUYEHBIX-(DH3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE MPOLECCOB OKPYKAIOUIETO0 MHUpA, B Pa3BUTUE TEXHUKH U
TEXHOJIOTHI;

— HWCIOJIb30BaTh TEOPETUUYECKUE 3HAHUS MO (PU3MKE B TOBCEIHEBHOM >KU3HMU IS
oOecreueHus 6€30MacHOCTH PH 0OPAILIEHUH C TPUOOPAMU U TEXHUYECKUMU YCTPONUCTBAMHU,
JUISL  COXPAHEHMS 370pOBbS M COONIOAEHUS HOPM SKOJOTMYECKOrO IMOBEACHUS B
OKPYIKarOIIEH CPEE;

— paboTaTh B TPYIIE C BBIMOJHEHUEM PA3IUYHBIX COIMATBHBIX POJIEH, MIAaHUPOBATH
paboTy TpyMNIbl, pallMOHATBHO PacHpeneNsiTh 00S3aHHOCTH U TJIAHUPOBATH JEATEIHLHOCTH B
HECTaHJAPTHHIX CUTYaIUsAX, aJICKBATHO OIICHUBAThH BKJIAJ] KAKJOTO U3 YIaCTHUKOB TPYTIIIHI B
peIIeHne paccMaTpuBaeMoi POOIIEMBI.



Copep:xaHue Kypca 10NO0JHUTEILHOT0 00pa3oBaHus

«Pu3uKa B YYCHHUYECCKOM IKCIICPUMECHTE»

ConeprxatenbHbIi 070K Kypca GopMUPYETCS Ha OCHOBE TEMAaTHIECKUX MCCIICIOBAHUN 1
BKJIFOYACT OCHOBHBIC MPEIMETHBIC 3HAHUS U3 PA3INIHBIX Pa3aeiioB pu3uku. TeM caMbiM
obecrieunBaeTCs €AMHCTBO IPUMEHUMOCTH (PM3UYECKUX 3HAHUHN K pa3IMYHBIM MPOIIeccaM B
KU3HHU, IPUPOJIE, OKPYIKAIOIIEM MHPE.

Ha3Baumue Conepxkann | Tembl 12a00paTOPHBIX Oobopyn
pa3aesoB u e y4eOHOH U IPAKTHYECKHUX OBaHHE
TeM TeMbI paoor,
CaAMOCTOSITEJIbHBIX HoP
paodor u T.1. (B
3aBUCHUMOCTH OT
npeaMeTa)
BBenenue BBoaHoe 3ansaTue. Lop
Lenu u 3amaun https://resh.ed
Kkypca. TexHuka u.ru/
0€30I1acHOCTH. https://cifra.sc
3HAKOMCTBO C hool
1udpoBoit OobopynoBanmue:
nabopatopueit «Touka KOMIIBIOTEDP,
pocTa» MPOEKTOP
[udponas
nabopaTtopus
«Touka pocta»
(maTyuk maBICHUS,
TEeMIIepaTyphbl)
PoJb Cucrema euHUII, JlaboparopHast paboTa LIOPhttps://resh.edu.
IKCIEp MOHSATHE O MPSMBIX «3mepenne neHbl ru/
UMEHT 1 KOCBEHHBIX JIeJIeHUs] TPUOOPOB:
aB U3MEPEHUSX. aMIiepMeTpa, O6opynoBanue:
JKU3HU DOU3NIECKU BOJIBTMET)PA, IPUOOPHI:
yesoBe AKCHEPUMEHT. Bubl MaHOMETPA». aMIiepMeTp,
Ka bu3nuecKoro BOJIETMETD,
AKCTIEPUMEHTA. MaHOMETD.
[TorpemHocTsb [udposas
u3Mepenus. Buapl nabopaTtopus
IIOIPELIHOCTEN «Touka pocra»
n3Mepenus. Pacuér
MOTPEIIHOCTH

V3MEPEHUSL.
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JlaGoparopHas
pabota
«3mMepeHne eHbI
JIeJIeHUs
npruOOpOB:
amIepMeTpa,
BOJIBTMETPA,
MaHOMETPay.
[IpaBuna
odopmIIeHUS
J1a00paTOpHOH PabOTHI.

dusu Kpucramnmnueckue u JlabopaTopHbilii oOP
YecKH amop(HbIE TeJa. IPAKTHKYM: https://resh.edu.ru/
e Bubl UccnenoBauue https://www.yaklas
CBOIJiC KPUCTALTNYECKUX MEXaHUYECKOTO s.ru/
TBa pemérok. CBOMCTBA COCTaBa MOYBBHIL; OobopynoBanmue:
MoYB TBEPJIbIX TEJL. Uccnenosanue KOMIIBIOTED,
bl Huddysus. BJI&KHOCTH TTOYBBI; IIPOEKTOD,
BiaxxHoCTS, Hccnenosanue Hudposas
MAPHUKOBBIH TEIUIONPOBOHOCTH nabopaTopus
addekr. TOYBBI; «Touka pocra»
KanunsipHocTb. MonenupoBaHue (matumk
Bunp! Terionepenaun. | MexaHu3Ma Temriepatyp, pH-
TennoéMKoCTb. «IAPHUKOBOTO MeTp HuppoBOH
KonnuectBo s dexTan JATYUK,
TEIUIOTHIL. Y IeJIbHAs HccnenoBanue DIEKTPOHHBIN
TEIUIOEMKOCTh TJI0JTOPOMS TIOYBBI MUKPOCKOTI),
METO/I0M OMOTECTOB; o0opyi0BaHUE K
Uccnenosanue KaXJ10i padoTe.
3aBUCUMOCTH
TEeMITepaTypbl TIOYBbI
OT TOJIITUHBI CHEXKHOTO
MOKPOBA.
buoguszuue | TeroBoe JlaGopatopHbIit Horp
CKHe neuxkeHne. CBs3b MIPAKTUKYM: https://resh.edu.ru/
HCCJIeI0BAH | TeMIIepaTyphl Omnpenenenne Bcxoxectn | https://www.yaklass
ust Tesa co Y DHEPTUU TIPOpaCTaHUs ru/
CKOPOCTBIO CEMSIH; O6opynoBaHue:
JBIDKEHUS €T0 N3ydenue cnektpa KOMITBIOTED,
MOERYIBHYTpEHHSIS TIOTJIOIICHUS TATMEHTOB | TIPOEKTOP,
DHEPTHS. BBITSKKH [Mudposas
DHeprusi. 3aKoH CIIEKTPOCKOIIOM; nabopaTtopus
COXpaHEHHUS IHEPTUH. Bnusanue crniektpoB cBeta | «Touka pocTtay
®doToHbl, DHEPruUsi U | Ha UHTEHCHUBHOCTH (maTumk

uMnyiabc GpoToHa.
doTocHHTES.

BBIJICTICHUS KUCJIOpOAa
pu GOTOCHHTE3E;

Temueparyp, pH-
MeTp mudpoBor



https://resh.edu.ru/
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C0XXHBIN COCTaB
oenoro cpeta. L[Ber.
Bnusaue
OCBCIIICHHOCTH Ha
pa3lInyHbIe
OHOJIOTHYECKHE
MIPOLIECCHI.
HaGmronenne
ONTHYECKHUX SIBJICHUU:
OTpakEHUS,
MPEIOMJICHHS,
JIACTIEPCHUU.
ITonsiTue cnekrpa:
MTOTJIOIICHHUS,

HCITYy CKaHMSI.
YCcTporcTBO
CIIEKTPOCKOIIA.
Tpancnmpanys.
YpoBHH
OCBCIIICHHOCTHU
Pa3IMYHbBIX
IPUPOAHBIX OOBEKTOB.
Bmusaue
OCBCIIIEHHOCTH Ha

3aBUCUMOCTh
TPAHCTIMPALIU U
TEMIEPATYPhI OT
TJIOIIA/IA TIOBEPXHOCTHU
JIUCTHEB,;

N3mepenue BiIaXHOCTU U
TeMIepaTyphl B KJ1acce 1
OKOJIO PACTEHHU;

JATYHK,
AJIEKTPOHHBIN
MHUKPOCKOTI),
obopyaoBaHUE K
KaXJ101 padore.

pa3IuyHbIe
OMoJIoTNYeCcKue
IIPOLIECCHI.

®dusnueckn | OCHOBHBIE JlaGopaTopHbIit Horp

€ CBOICTBA | ITOJIOXKCHHS NPAaKTUKYM: https://resh.edu.r

KUTKOCTH MOJICKYJISIPHO- HccnenoBanue u/»
KUHETUYECKOU yAEIbHOM O06opynoBanue:
TEOPHUHU H UX TEIUTOTHI KOMIIBIOTED,
ONBITHOE TUTaBJICHUS IPOEKTOP,
00OCHOBaHME. JbAA; [udposas
BbpoyHoBCcKOe Hccnenoanue naboparopus
IBH)KCHUC. MJIOTHOCTH «Touka
Jnddys3us. KUJKOCTH pocTa»
Xapakrep apeoMeTpOM U (aT4mk
JIBVOKCHUS U JlaBJICHUE TeMIeparyp, ,
B3aMMOJICHUCTBUS KUJKOCTH; TATYHK
4acTHIl BEIlIEeCTBA. UccnenoBanue BJIQXKHOCTH;
Ocwmoc. aKTUBHPOBAHH AIEKTPOHHBIN
KanumisipHOCTS. Oii BOJIBI; MUKPOCKOII),
Monaenu cTpoeHus Hab6nronenue o0opyaoBaHue
ra3oB, )KUJIKOCTEH U | OPOYHOBCKOTO K KOKI0U
TBEPABIX TEI U TIBUKCHHS, pabore.

0OBSICHEHHUE



https://resh.edu.ru/
https://resh.edu.ru/

CBOICTB BelllecTBa
Ha OCHOBE DTHUX
MOJeJIeH.
TermnoéMKoCTb.
KonmndecTBO TEIIOTHI.
VY nennHas TemjioTa
TUIABJICHMS.
IInoTHOCTH BelecTBa.
JlaBlI€HHE KMJIKOCTH.
3akoH Apxumena.
ApeowmerTp.
I'eomeTpuueckas
orntuka. OTpaxeHue
cBeTa. 3aKOHBI
OTpa’KCHUS CBETA.
IIpenomnenue
CBETA.
CJII0’KHBIM COCTaB
oenoro cBeta. L[Ber.
DIIEKTPUYECKAN  3apsil.

JIBa BHUJA
ANEKTPUUECKUX
3apsaoB. I[IpoBoaHukw,
JTUDJIEKTPUKU U
ITOJIYIIPOBOIHUKH.
DNEeKTPUUECKUN TOK.
DNEeKTPUUCCKUM
TOK B pacTBOpax
JIEKTPOJIUTOB.
®duzuveckun | Moaenu JlaGopatopHbIit HoP
€ CBOMCTBA | CTPOCHHS ra3os, HPAKTHKYM: https://resh.edu.r
CTPOUTEJIbH | KUAKOCTEH U N3mepenne n u/»
bIX TBEPABIX TEI U OLICHKA O6opynoBanue:
MATepPUHAJIOB | OOBSICHEHUE napameTpoB KOMIIBIOTED,
CBOMCTB MUKpPOKJIIMAaTa B IIPOEKTOP,
BEIIIECTBA HA KJIACCHBIX Hudposas
OCHOBE 3THUX MIOMEIICHUSX; naboparopus
MoaeJie UccnenoBanne «Touka pocra»
[Tapoo6pa3zoBanue u BOJIOTIOTJIAICHUS (matuuk
KOHJICHCAIHSI. CTPOUTEIbHBIX TEMIIEpaTyp,
Wcnapenue u MaTepHuasos; TeMIlepaTypHbIN
KUIICHUE. N3yyenne 3017, pH- MeTp
AOcontoTHas U IJIOTHOCTH M(pOBOI TaTUUK,
OTHOCHUTEIbHAs CTPOUTENBHBIX TATYUK
BJIQYKHOCTh BO3/yXa. MaTepHuaoB. BJIQ)KHOCTH;
YpaBHeHue 3JIEKTPOHHBIN

TEIUIOBOTrO OajiaHca.

MHUKPOCKOI),



https://resh.edu.ru/
https://resh.edu.ru/

TexHnueckue
YCTPOMCTBA U
MPAKTUYECKOE
MIPUMEHCHHUE:
TUTPOMETP U
IICUXPOMETD,
KaJIOPUMETP.
KanumisipaocTs,
BO/IOTIOTJIALCHHUE.
TBEpHOE TEINO.

000pyoBaHuE K
K101 padore.

DdOu3nveckn
e

0CO0EHHOCT
M YejJoBeKa

ITousiTne 00BEMA,
IMJIOTHOCTH,
IJI0IA U
HNOBEPXHOCTH.
MexaHn4ueckoe
JIBIDKCHHE.
OTHOCHUTEIHLHOCTD
MEXaHUYECKOTO
JIBVOKCHUS.
Tpaexropusi.
[Tepemernienue,
CKOPOCTb (CpeaHsist
CKOpOCTb,
MT'HOBCHHAasI
CKOPOCTb) U
YCKOpEHUE
MaTepUaJIbHOU
TOYKH Y CKOPEHUE
CBOOOTHOTO
najgaeHus. 3aKOH
BCEMUPHOTO
taroteHus. Cuia
TSKECTH.

3aKOH COXpAaHEHUS
SHEPIHUH.
JlaBieHue TBEpIbIX
TEJI U )KUJKOCTEH.

JlaGopatopHbIit
MPaKTUKYM:
OKCIepUMEHTAIbHOE
ornpejeneHue oobEma,
TJIOTHOCTH | TUTOIIA TN
MTOBEPXHOCTH TeJia
YeII0BEKa;
DKCIIEpUMEHTAIBHOE
OTpe/ieNIeHuEe CKOPOCTH
pEaKINK YeJI0BEKa;
Pacuer cyTounbIX
sHEpro3arpar
YeJIOBEKa;

N3mepenne 4acToTh
CEpJIEYHBIX
COKpAICHUH J10 U
nocie Gpu3nIeCKon
Harpy3KH C TIOMOIITBIO
natynka YCC.

LHOP
https://resh.edu.r
u/ »
O6opynoBanue:
KOMITBIOTED,
TIPOCKTOP,
Hudposas
nabopaTtopus
«Touka pocra»
(maTuuk YCC,
CEKYHIIOMED,
AJIEKTPOHHBIE
BECHI),
000opyoBaHuE K
K101 padore.



https://resh.edu.ru/
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KaﬂennapHO-TeMaaneCKoe IVIAHUPOBAHUE

Nem | Tema Ko | [ara | DnexrpoHHBIE
/m o | npoBe | (uudpoBbIe)
gyec | JeHusl | oopa3oBaTesib
TB HBIE PECYPCHI
0
yac
OB
1. | BBenenue 1
http://school-
collection.edu.
ru/catalog/teac
her/
2-3. Posib sKkCiepuMEHTa BXKU3HU YEJIOBEKA 2
4. | UccinenoBanue MEXaHUYECKOrO COCTaBa MOYBLL, | 1 http://school-
collection.edu.
ru/catalog/teac
her
5. HccnemoBanne BIa)KHOCTH TTOYBEI; 1
6. | MccaenoBanue TEIJIOIPOBOIHOCTH ITOYBHI; 1 http://school-
collection.edu.
ru/catalog/teac
her
7. | MonenupoBaHue MeXaHU3Ma «IIAPHUKOBOTO 1
apdekTar
8-10. | MccnenoBanue mIog0pOIns TOYBBI METOIOM 3 http://school-
OMOTECTOB collection.edu.
ru/catalog/teac
her
11. | UccnenoBanue 3aBUCUMOCTH TEMIEPATYPbI 1
ITOYBHI OT TOJIIIMHBI CHEKHOT'O TIOKPOBa
buodgusznveckue uccjieroBanms 64
12.| OmnpeneneHue BCXOXKECTH U DJHEPTUN 1 http://school-
popacTaHus CEMSH collection.edu.
ru/catalog/teac



http://school-collection.edu.ru/catalog/teacher/
http://school-collection.edu.ru/catalog/teacher/
http://school-collection.edu.ru/catalog/teacher/
http://school-collection.edu.ru/catalog/teacher/
http://school-collection.edu.ru/catalog/teacher
http://school-collection.edu.ru/catalog/teacher
http://school-collection.edu.ru/catalog/teacher
http://school-collection.edu.ru/catalog/teacher
http://school-collection.edu.ru/catalog/teacher
http://school-collection.edu.ru/catalog/teacher
http://school-collection.edu.ru/catalog/teacher
http://school-collection.edu.ru/catalog/teacher
http://school-collection.edu.ru/catalog/teacher
http://school-collection.edu.ru/catalog/teacher
http://school-collection.edu.ru/catalog/teacher
http://school-collection.edu.ru/catalog/teacher
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13. | H3syuenue cniekTpa MOTIOMICHUS] TUTMEHTOB
BBITSDKKHM CIIGKTPOCKOIIOM
14-15 | BrusiHUE CIIEKTPOB CBETAa HA NHTEHCUBHOCTH
BBIJACIICHUS KHUCIIOPOJIa TPH (POTOCHHTE3E
16. | 3aBUCHMOCTH TPaHCIHUPAINU U TEMIIEPaTypPbl http://school-
OT IUIOIIAIA IIOBEPXHOCTH JIMCTHEB collection.edu.
ru/catalog/teac
her
17. | U3MepeHue BIaXHOCTH U TEMIIEpATyphl B KJIacce
Y OKOJIO PaCTCHUH
du3nvecKkne CBOMCTBA JKUIKOCTH 64
18. | UccnenoBanue yaeabHOM TEIUIOTHI TUIABICHHUS
Jb]1a
19. | U3yuenue 1BETHOCTH BO/IbI http://school-
collection.edu.
ru/catalog/teac
her
20. | Haomronenme ocmoca
21. | UccnenoBaHue INIOTHOCTH Y KUIKOCTH
apeoMETPOM U JIaBJICHUE KUJIKOCTHU
22. | UccnenoBanre akTHBUPOBAHHOM BOJIBI
23. | Habmronenrne OpOyHOBCKOTO JIBUYKECHUS http://school-
collection.edu.
ru/catalog/teac
her
Pdu3nyecKue CBOMCTBA CTPOUTEIbHBIX
MaTepuasoB 34
24. | I3mepeHue u OlleHKa mapaMeTpoB
MHKPOKJIMMAaTa B KJIACCHBIX TTOMEIICHUSX;
25. | UccnenoBaHue BOAOTOTIAIICHUS CTPOUTEIIHHBIX
MaTepHAaJIOB;
26. | U3yyeHne mI0THOCTH CTPOUTEIIHHBIX
MaTepHUAIOB
dusnyeckre 0COOCHHOCTH YeIOBEKa3y
27. | DKCIIEpUMEHTAIBHOE OIpeICIICHIE 00BhEMA, http://school-
IJIOTHOCTH 1 TLIOIIAIX ITOBEPXHOCTH TeJia collection.edu.
YyeJIOBEKA, ru/catalog/teac
her
28. | DKciepuMEHTaIBHOE ONPEIEIICHUE CKOPOCTH
peaKIIM YeJIOBEKa;
29. | PacueTt cyTOYHBIX HEPro3aTpar 4eJIOBeKa;
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30. | U3mepenune 4acTOThI CepICYHBIX COKPAIICHHI 1 http://school-

710 ¥ T1ocie (PU3UYECKO HArPY3KH C TTOMOIIBIO collection.edu.
natanka YCC ru/catalog/teac
her
31-34 | UTtoroBoe mMoBTOpPEHUE 5S4

HOI[FOTOBK& M 3a1IquTa ITPOCKTOB

HUroro | 34
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OnucaHue y4e0HO-MeTOAMYECKOT0 H MAaTEePHATbHO-TEXHUYECKOT0
odecrneyeHusi 00pa30BaTeILHOIO MpoIecca
1.YMK«®uzuka.l0—
1 1xnaccel.bazoBeiitypoBensy.. I IMskummera,M. A.IletpoBoit/M.A..
—M.:[Ipoda, 2022.
JJIeKTPOHHBIE YUeOHbIe M0oCo0usI
http://www.metod-kopilka.ru Meroanueckas Komuika

2. http://fcior.edu.ruhttp://eor.edu.ru ®enepanbHpIil IEHTP HHPOPMAIIMOHHBIX
oOpazoBarenbHbIX pecypcoB (OMC)
http://pedsovet.su Ilemarorunyeckoe cooOIIECTBO
4. http://school-collection.edu.ru Enunas kosutekmus nudpoBbIX 00pa3oBaTeIbHBIX

PECYPCOB.
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KommiekT 1eMOHCTpallMOHHOTO U JIa0OpaTOPHOT0 000pyI0BaHUSI TTO(MEXAHUKE,
MOJIEKYJISIpHOH (hU3UKE, TEKTPOIMHAMUKE, ONITUKE, aTOMHOU U siAepHOU Pusnke )B
COOTBETCTBHH C MIEPEUHEM YU€OHOr0 000pyI0BaHUsI IO (PUBHKE Il OCHOBHOM IITKOJIBI,
YTO MO3BOJISICT BHITIOJHUTD
MIPaKTUYECKYIOUACTHIIPOTPAMMBI(JIEMOHCTPAIIMOHHBIEAKCIIEPUMEHTHI,PPOHTATIHLHBICOIT
BITHL,1A00PATOPHBIEPAOOTHI).
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