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IMogcHuTeIbHAA 3ANIUCKA

IIporpamma pa3paboTaHa B COOTBETCTBHM ¢ TpeOoBaHUAMU DenepanbHOro rocyjapcTBEHHOIO
00pa30BaTENBHOTO CTAaHAApPTa OCHOBHOI'O OOIIETO O0pa3oBaHMs, OPUEHTHpPOBAaHA Ha OOecTeYeHHE
UH/IMBUAYAIbHBIX TOTpeOHOCTEH oOO0yJaromuxcs M HampaBieHa Ha JOCTI)KEHHE IUIAaHHUPYEMBIX
pe3ynbTaTOB OCBOCHHUS NPOIPaMMbl OCHOBHOI'O OOIIEro 00pa3oBaHMs C y4€TOM BbIOOpa y4aCTHUKAMU
00pa3oBaTeNIbHBIX OTHOIIEHUH KYpCOB BHEYPOUHO J1€ATEIbHOCTH.

[lporpamma Kypca BHEYPOYHOH JAEATEIBHOCTH IO (PU3UKE OCHOBBIBACTCS HA COYCTAHHU
71a00paTOPHBIX UCCIIEAOBAHUN C HCIIOIB30BaHUEM 000pYOBaHUS LIEHTPOB 00pa30BaHUs €CTECTBEHHO-
Hay4YHOI HampaBieHHOCTH «Touka pocTa» U (OPMUPOBAHMU LIEHHOCTHOIO OTHOIIEHUS K MPHUPOJE,
3HAaHMAM, 3J0POBBIO, YEPE3 OPraHM3ALMIO INPOCKTHO-HUCCIIENIOBATENBCKOW M SKCIEPUMEHTAIBHON
JESITETbHOCTH.

[Iporpammoii mpenycMOoTpeHO (OPMHUpPOBAHHE COBPEMEHHOTO TEOPETHUECKOTO YpPOBHSA
3HAHUM, a TaKXKe MPaKTHYECKOro OMbITa padoThl € J1a0OpPaTOpHBIM OOOPYIOBAaHUEM, OBIAJCHUE
IpUeMaMH MCCIIEeI0BATENbCKON AEATENbHOCTH. MeTo/Ibl OpraHu3aluy 00pa3oBaTeNbHOM M HaydHO-
UCCIIEI0BATENILCKON JEATEIbHOCTH MPeyCMaTPUBAIOT (POPMUPOBAHKUE Yy 00YHaIOLUXCs TBOPUYECKOTO
MBIILLUIEHHSI, CBOOOIbI CAMOBBIPAYKEHUS U UH/IUBUYaJIbHOCTHU CYKIACHHM.

[IporpaMma MOMOKET MIKOJIBHUKY B OoJiee TIIyOOKOM M3yYeHHH WHTEpECYIoliel ero o0iactu
€CTeCTBEHHBIX  HayK, a Takke B  NPUOOPETEHHMH  BaXXHBIX  COLHUAIBHBIX  yYMEHHH,
HEOOXOAMMBIX Ui TPOAYKTUBHOW coLManu3alu ¥ (HOPMHUPOBAHMS TPAKAAHCKON MO3MLMU.
OO6yyaromuecs Hay4daTcs:

— CaMOCTOSITEJIbHO pellaTh akKTyaJbHbIE HCCIIEOBATEIbCKUE WM NPAKTUYECKUE 3a/1auH,
BKJIIOYAONIME B ce0s yMEHHE BUICTb, aHAJTU3UPOBATh W PelIaTh MPOOJIEMBbl, YMEHHE IUIAHUPOBAThH
CaMOCTOATENIbHYIO pa00Ty U KOHTPOJIMPOBATH CBOE MPOABHKEHHE K )KETAEMOMY PE3YJIbTaTy;

— IeHepUpoBaTh U OPOPMIIATH UIEH, 00JIEKAaTh UX B YIOOHYIO Ul paclpocTpaHeHus GopMy;

— YBQKUTEIBHO OTHOCUTHCS K UY>KUM B3TJISAAM U UAESIM, K HHTEIIEKTyaIbHOW COOCTBEHHOCTH;

— myOJWYHO BBICTYNATh IEpeNl ayAHTOPUEH, apryMEHTHpPOBATh M OTCTaWBaTh CBOIO TOYKY
3peHHs, OTBE€YaTh Ha BOIPOCHI CBEPCTHUKOB M B3POCIBIX, KOPPEKTHO YOEKAaTh APYrMX B CBOEH
[IPaBOTE, MIPOJBUIaTh CBOU UJEH;

— paboTaTh €O CHENMAIM3UPOBAHHBIMU KOMIIBIOTEPHBIMU IPOrpaMMaMu, J1a00paTOPHBIM
0o00opy/sOBaHHEM, TEXHHUYECKMMM  yCTpOWCTBaMH, OuOIMOTEYHBIMM  (OHIaMH U HHBIMHU
pecypcamMH, C KOTOPbBIMH MOXET OBITh CBS3aHAa IPOEKTHO-HUCCIIEOBATENbCKAS JIE€ATEIIEHOCTh
IIKOJIBHUKA.

IIporpaMmma kypca BHEYpOUHOM JAesATeNbHOCTH «®Du3MKa YBIEKaTeIIbBHO M IPOCTO»
paccuuTaHa Ha peanuzanuio B 7 kiacce (34 gaca) u B 8 kinacce (34 gaca). @opmat o0ydeHHsI OUHBIH.

[Iporpamma Kypca BHEYpOUYHOW AESTEIBHOCTH pa3paboTaHa C yd4e€ToM pabouell mporpammbl
BOCIIUTaHMS, YYUTHIBAET MCHXOJIOTO-NIEAaroruueckue OcoOEHHOCTH Bo3pacTa oOydaromuxcs 7-8
kinaccoB. CoeluMHEHHE Ha MPaKTUKe oOydaromed M BOCHMTATENIbHOW JEeSATENbHOCTH Iearora,
OPUEHTUPOBAHHE €€ HE TOJIBKO HAa MHTEJUIEKTyalbHOE, HO U Ha HPABCTBEHHOE, COLMAILHOE Pa3BUTHE
peOCHKa, POSIBISETCS:

B [IPOBEJICHUN UHTEPAKTUBHBIX ()OPM 3aHATUIN, 00ECIICUNBAIOIINX BOBJICYEHHOCTh O0yJarOIUXCs B
COBMECTHYIO C I1€1arOrOM U CBEPCTHUKAMM JEATENBHOCTD;
e B CO3JaHUM YCIIOBUH JJIsl pa3BUTHSI U pean3allui HHTepeca 00yJaromuxcsi K CaMOpa3BUTHIO;
¢ B CTUMYJHUPOBAHUHM OOYYAIONIMXCS K HMHTEJUIEKTYalIbHON JAESTeNbHOCTH, (HOPMHUPOBAHHUU
MHPOBO33pEHHUSI HA OCHOBE HAYYHOT'O TIO3HAHMS MUPA.



PexoMeHnyeTcss MCIOIB30BaTh JAHHYIO MPOrpaMMYy JUIsl IIKOJI ¢ HU3KMMH 00pa30oBaTeIbHBIMU
pesynbratamu (nanee — IIHOP), mis moarotoBku 0O0yYaromUXCs K YCIEUIHOMY BBITOJHEHHIO
3amanuii ['MMA, BIIP wu pesynbratuBHOro ydactus Bo BcOII. Takxke mnporpamma mO3BOJSET
dopmupoBate 'y oOydyaromuxcs (YHKIMOHAIBbHYIO TI'PaMOTHOCTb (€CTECTBEHHO-HAyuYHYI U
YUTATEITHCKYIO).

Conep:xanne Kypca BHEYPOUHOM 1eATEILHOCTH

7 kjaacce
Tema 1. YBjIekaTeJbHO U MPOCTO 0 MO3HAHUM OKPYKarouiero mupa (6 uacon)

@u3nyecKkuil 3KCIEpUMEHT. MojenupoBaHue SIBIEHUN M OOBEKTOB Npupoabl. Dusnueckue
BEJIMYMHBI M HMX u3MepeHue. [IpoBepka rumorespl O JIMHEHHOW 3aBUCUMOCTU JUIMHBI CTOJOHKA
KHUJIKOCTU B TpyOKe OT TeMIiepaTypbl. TOYHOCTh U MOTPEIIHOCTh U3MEPEHUH.

Ilpakmuueckue u 3KcnepumenmanvHvle 3a0aHUA:

1. Onpenenenne EHbI IeNIEHUS Pa3IuIHBIX IPUOOPOB.

2. OnpeneneHne reOMEeTPUIECKIX pa3MEPOB TeIL.

3. U3roroBnenne n3aMepuTeNbHOTO [UINHIPA.

4. UzroTtoBieHne TEpMOMETpA.

5. I3mepenune oObema, MacChl OTHON KaruIv KUIAKOCTH (BOJBI, MACa), UCTIOIB3YS METOI Psjia.

6. I3MepeHwe TOJIIMHBI JIUCTa Oymary.

7. OueHka pa3MepoB KIIETOK (PaCTeHHIA: IBETOB, IEPEBHEB U T.1.) C UCTIOJIH30BAHUEM
U POBOro MUKPOCKOIIA.

Tema 2. YBJIeKaTeJbHO H POCTO 0 CTPOeHHH BelecTBa (5 4acos)

Knaccudukanus HaOmr01aeMBIX SIBICHUM, TOKa3BIBAIOIIUX JUCKPETHOE CTPOCHHE
BelllecTBa. XapaKTEPUCTHUKA CYLIECTBEHHBIX MPU3HAKOB arperaTHbIX COCTOSIHUIN BeEIllecTBa.
[IpynauHHO-
CJIEICTBEHHBIC CBS3M MpPH W3YUYCHUU B3aMMOJCWMCTBUSA YACTHUI[ BEIIECTBA, HAXOIALINXCA B
pa3HBIX arperaTHeIX coctosiHusAX. Habmonenue 3a KanuuisspHbIMU SIBICHUSIMU.

Ilpakmuueckue u 3KcnepumenmaivHvle 3a0aHUA:

8. OnbITHI M0 HAOIIOJCHUIO TETUIOBOTO PACIIMPEHUS Ta30B.

9. Iuddy3us B TBEpBIX TeNaX, XKUIKOCTIX U ra3ax.

10. 3mepenue cKkopocTy npoTekaHust 1uddys3uu.

11. OnbIThl 0 OOHAPYKEHUIO AEUCTBUSI CUJI MOJIEKYJISIPHOTO TPUTSKEHUS.
Kanunnsipusle siBeHuUs.

12. UccnenoBanne pu3nyecKux XapaKTEPUCTHK KaTUTA BOJIBI.

13. V3mepeHne cKOpOCTH BIUTHIBAHUS KUAKOCTEH U PaCCMOTPEHUE KAaMJUIIPOB B
MUKPOCKOIL. PoJIb KanMJUISIPHBIX SIBICHUI B OKPY’KaIOIIEH cpene.

Bosmooscnvie 00vexkmuvl Ikckypcuni: npennpustus ropoga Omcka m OMCKoi o0macTu
(manpumep, AxumonepHoe o6mecTBo «Bricokne Texnomorum», demepanbHOEe TOCYAapCTBEHHOE
Oro/KeTHOE 00pa30BaTENIbHOE YUPEXKACHHE BBICIIEro oOpa3zoBaHus «OMCKHI TOCYIapCTBEHHBIH
TEXHUYECKUI yHUBepcHuTeT», HayuHo-o0pa3oBaTenbHbIi pecypcHblil ieHTp «Hanotexnomoruny, 3A0
«3aBoz po3inBa



MUHEPATBHOU BOIBI ,,OMCKHIi—», O0I1IeCTBO C OrpaHUYEHHON OTBETCTBEHHOCTHIO «OMCKHI CTEKOJIBHBIH
3aBOJY).

Tema 3. YBjIekaTeJIbHO U IPOCTO O ABMKEHUH H B3aumojeiictBuu teJ (8 yacos)

Cubl B MEXaHUKE U UX 00IUE XapaKTePUCTHKH.

Ilpakmuueckue u IKCnepuMeHmaibHyle 3a0aHUA:

14. ViccnenoBanue 3aBUCUMOCTH CHJIBI TSDKECTH OT MAcCChl TeJa.

15. HccnenoBaHue 3aBHCHUMOCTH CHJIBI OTPBIBA JIMMKOW JIGHTHI OT MOBEPXHOCTU OT yTria, MOJ
KOTOPBIM MIPOUCXOIUT OTPHIB.

16. CnoxeHune cui1, HalpaBJICHHBIX IO OJTHOW MPSIMOH.

17. N3mepenue kodpGUIMEHTA CHUITBI TPEHUS CKOJIBKCHUSL.

18. Tpenue u CONPOTUBICHUE CPEBL: CYX0€ TPEHHE.

19. Tpenue u CONPOTUBIICHUE CPEIbI: BI3KOE TPEHHE.

Bo3moscnvie 06vexkmot IkcKypcuii: ipeanpustus ropoga OMcka u OMckoit obsactu (Harpumep,
OMckuii CyTOpeMOHTHO-CYJJOCTPOUTENbHBIN 3aB0OJ;, OMCKHI 3aBOJI CMa304YHBIX MAaTEPUAJIOB).

Tema 4. YBJIeKaTeJbHO U MPOCTO 0 AaBJieHUH (7 4acoB)

OCHOBHBIE 3aKOHOMEPHOCTH IE€pENaydl [aBJIEHUS TBEPIAbIMHU TEIaMH, KUAKOCTIMU U Ta3aMHu.
[lpaktnyeckoe mnpumenenue 3akoHa [lackamg. OOnacTe NpUMEHEHUS U KiIacCHUKAIMA
MTHEBMATUYECKHUX MAaIIIHH.

[IpoTexanue pu3MUecKux MPOLECCOB MOJ AeicTBUeM aTMochepHoro napineHus. [Ipucnocobienne
YKUBBIX OPTaHU3MOB K Pa3IMYHOMY JaBJICHHUIO.

Haydnoe u skcnepuMeHTanbHOE 000CHOBAaHUE CYIIECTBOBAHUS CUJIBI ApXuMmena: «3aaaya maps
I'eponay, «Ilonet mapoB MoHToIb(HEY.

IlIpakmuueckue u IKcnepumMeHmaibHyle 3a0aHUs:

20. VccnenoBaHue 3aBUCUMOCTH AaBJICHUS OT ILIOMIAIN TOBEPXHOCTH.

21. Onpenenenue NaBieHUs NWIHHIPAIECKOTO Tena. KoHcTpyrpoBaHue BakyyMHOM 0a3yKH.

22. KoHcTpynpoBaHHe MOJeNel JUisi JeMOHCTPAIUK CYIIECTBOBAHUS aTMOC(EPHOTrO TaBIICHHUS.
«®DoHTtaH B OyThUIKEY. «lllapuk He cayBaeTcs».

23. Beruucnenue cuiibl, ¢ KOTOpoi aTMocdepa 1aBUT Ha MOBEPXHOCTH CTOJA.

24. KoHCcTpyrpOBaHUE apeoMeTpa ISl OTpeIeeHHs IITOTHOCTH KHUIKOCTH.

25. KoHCTpyHnpOBaHHE MOJICITH JIOJKH C 3aJJaHHON TPY30TI0ABEMHOCTBIO.

26. KonctpynpoBaH#e cCOOOIIAOMUXCs COCYI0B.

27. OnpeneneHue Macchl Teja, IUIaBaIoIIETo B BOE.

Bozmoorcnvie 06vexkmot ykcKypcuil: npeanpusatus ropoaa Omcka u OMckoit obmactu (Harpumep,
OmMckoe KoMaH/IHOe peuyHoe yuyuiuiie nMeHu kanurada B.W. EBnokumoBa Cubupckoro
roCcyJIapCTBEHHOTO YHUBEpCUTETa BOJHOTO TpaHcnopTa, [TAO «O0b-MpThIlIcKOE peUHOE TapOXOIACTBO,
DdenepanrbHOE TOCYAAPCTBEHHOE OIOKETHOE 00Pa30BaTEIHHOE YUPEIKICHUE BBICIIIETO 00pa30BaHUs
«OMcCKut rocy1apcTBEHHbIN TEXHUYECKUI YHUBEpCUTET» ((haKyJIbTeT TpaHCIOPTa, He()TH U rasa,
kadenpa «'mapomexaHuka U TPAHCTIOPTHBIE MALITUHBIY)).

Tema 5. YBjexkaTeIbHO U MPocTo 00 dHepruu (8 yacos)

B Mupe mpocThIX MeXaHM3MOB — 3HAKOMCTBO C TEXHMYECKUMHM YCTPOWCTBAMH U HX
KOHCTPYHUPOBAaHHUE.

DHepreTuyecKkue NpeBpalleHus: B MEXaHHKE.

Ilpakxmuueckue u IKcnepumenmabHvle 3a0aHUA:



28. HccrnenoBaHue BBIMONHEHUS! «30J0TOTO MpaBWIa MEXaHHKH» B MPOCTHIX MEXaHU3Max
(HepaBHOIUIEYHBIN phIYar), HETOIBM)KHBIN M TIOABHKHBINA OJIOKH, HAKIIOHHAS TTIOCKOCTb.

29. UccnenoBanue BEIMYMHBI yCUIIHS O TOT yrila HAKJIOHA HAKIIOHHOH TUIOCKOCTH.

30. Ompenenenne KITJ] mpocThix MexaHU3MOB (OJIOK, CHCTEMBI OJIOKOB).

31. KoHcTpyHpoBaHHE NMPOCTOTO MEXaHU3Ma — BOPOTAa — U HCCIIEOBAHUE €r0 CBOHCTBY.
HccnenoBanue nepepacipeaeseHns Harpy3ku Oanku Ha oropax.

32. VccnenoBaHre MPUHITUTIOB Pa0OTHI KIIMHA U BUHTA.

33. KonctpynpoBaHue 1 U3y4eHHe CBOMCTB BOPOTA, MOJIHCIIACTA.

34. KoHcTpynpoBaHUE HAKIIOHHOW TNIOCKOCTH C 3a1aHHbIM 3HaueHueM KIT/1.

35. HaxosxaeHue eHTpa TSXKECTH, pa3InyHbIX QUryp.

36. 3mepenne MexaHH4YeCKOi padOThl U MOIITHOCTH MPOCTHIX MEXaHH3MOB.

37. Habmonenue 3a pa3TuIHBIMHA MPEBPALICHASIMHA SHEPTUH.

Bo3moscnvie 06vekmol IKcKypcuii: ipennpusatas ropona Omcka u OMckoi obnactu: (HarpuMep,
OOmecTBO € OrpaHMYEHHOM  OTBETCTBEHHOCThIO  «3aBojy  HedrerazoBoili u  0OOPOHHOM
HPOMBIIITIEHHOCTHY», CHOMPCKUIL 3aBOJ] METAIJION3/IENINI, aBTOMACTEPCKHUE).

8 kiace
Tema 6. YBJIeKaTeJbHO H MPOCTO O TEIJIOBBIX siBJeHUsAX (15 yacoB)

JlaboparopHoe o0opynoBaHHE, UCHOIB3YEMOE MPH HU3y4YEHHUH, pasfena «TersoBble SBICHUS.
N3zyuenne ycrpoiictBa Tepmomerpa. CoOnroseHue npaBui 0e30macHOro oOpamieHuss ¢ TEPMOMETPaMH.
CpaBHeHI/Ie AUana3oHOB U3MCPCHUSA PA3JINYHBIX TCPMOMETPOB.

HpI/IMeHeHI/IC PA3JIMYHBIX BUAOB TCIUIONCPCAAYHN B JKU3HU.

ArperaTHble COCTOSTHUS BellecTBa. TermnoBbie MpOIeCChl.

Krnaccudurkanust terutoBeix  neurateneil. CeIppe Ui TEIDIOBBIX JBHTATENeH, W OXpaHa
OKpYKarolleu Cpeabl.

Ilpakmuueckue u IKcnepumMeHmaibHble 3a0aHUA:

1. Hab6mronenue 3a nporeccaMu HarpeBaHUs U OXJIaXKICHUEM >KUIKOCTH.

2. HaOG:roneHue 3a KMIIeHUEM pa3In4HbIX KUIKOCTEH.

3. HaOG:roneHue 3a mporieccaMu OXJIaKACHUS Pa3IUUHBIX KHIKOCTEH.

4, Hab6nronaTs 3a mpolieccamu 11aBJIeHUs BEIIECTB.

5. Ha6mronate 3a nporeccamMu OTBEpAeBaHMS KPUCTATMIECKOT0 U aMOp(HOTro Tena.

CpaBHEHUE TeMIIepaTyp CMECH «IeJ] — COJIb» B 3aBUCUMOCTH OT KOHIIEHTPALIUU JaHHBIX

BEILIECTB.

7. H3y4yeHne TerionpoBOJHOCTH TeIl.

8. W3yuenne KOHBEKIINH.

9. N3ydenue nzinyyeHus Ten.

10.  VM3ydeHue npoleccoB HarpeBaHMs U KUIIEHUs BOJIBI.

11.  HccnenoBaHue 3aBUCUMOCTH TEMIIEPATYPhl KUIIEHUS OT POJIa KUIAKOCTH.

12.  HaGumroneHune NOCTOSHCTBA TEMIEPATyp TUTABIICHHS U KUITCHHUS.

13.  HccrnenoBaHue U3MEHEHUS TEMIIEPATYpPhl OCTHIBAIOIIEH BOIBI CO BPEMEHEM.

14.  HccnenoBaHue 3aBUCUMOCTH TEMIIEPATyphl IUIABJICHUS OT BELIECTBA.

15.  V3ydeHue MpoueccoB HArPEBAHUS M KUIIEHHS Pa3HBIX KUIKOCTEH.

16.  HaOmroneHue oTBepIeBaHMs KPUCTALTHIECKOTO U aMOP(HOTO TBEPBIX TEJl.

17.  OmpeneneHue TeMnepaTypsl IUIABJIEHUS KPUCTAIIIMUYECKOTO Tea.

18.  V3ydeHue uCrapeHus KUIKOCTEH.

19. Dmneprus Torumsa. «TormmmBo» 11 YenoBeKa.



20.  HccnenoBanue TeMIIEpaTypHOTO IMaNa30Ha MIIAMEHH CBEYH.

Bo3mo:kHbIe 00beKThI IKCKYpCeHii: npeanpusatus ropoaa Omcka u Omckol obnactu (Harpumep,
Axk1mmoHepHoe o6mecTBo «Xiebomap», AxkuuoHepHoe oO0miectBo «CucremHbli omepatop Enunoit
sHepreTrdeckoii cucteMbl» (AO «CO EDCy)).

Tema 7. YBieKaTeJIbHO H IPOCTO 00 FJIEKTPHYECKHX H MATHUTHBIX sABJeHHAX (19 yacoB)

HcTounukn anekTpudeckoro Toka. ConpoTHUBIEHHE TPOBOAHUKA — AJIEKTPUYECKUN TEPMOMET.
3aKOHBI MOCTOSIHHOTO TOKa. [IpoBepka 3alaHHBIX MPEATNONOKEHUH (IMpsiMble H3MEpEeHUs (U3HUECKUX
BEJIMUYMH U CpaBHEHHUE 3aJlaHHBIX COOTHOWIEeHWH wmexay HumH). [IpoBepka rtumotessl: «[lpu
MOCJIEZIOBATEIbHO BKJIIOYEHHBIX JIAMIIOYKE M MPOBOJAHMKE WM JBYX MPOBOJHUKAX HAMPSIKEHUS
CKJIaIbIBAaTh HEJB3s (MOYKHO)». DJIEKTPUUECTBO B )KUBOTHBIX M PACTEHHUAX, B XKUBBIX KieTKax. [leficTBue
IJIEKTPUYECKOTO TOKA HA YEJIOBEKA.

MarnuTHO€ 10J1€ U €ro cBoMcTBa. MarHuTHBIE CIIEKTPHI.

Knaccudukanus pa3nuyHbIX 3J€KTPOU3MEpPUTENbHBIX MpubopoB. Kiaccupukanms TeXHUYECKUX
npuOOpoB, paboTaOIUX Ha IPUMEHEHUH SIBJICHUSI 3JIEKTPOMAarHUTHON UHTYKIIUH.

Ilpakmuueckue u IKcnepumMenmaibHble 3a0aHUA:

21.  Co3paHue raqbBaHUYECKUX DJIIEMEHTOB U3 MOJAPYYHBIX CPEICTB.

22.  VBroToBleHUE U UCCIIETOBAHHUE ANEKTPOXUMUIECKOU MaphI.

23.  HccnenoBaHue TEIIOBOTO JEHCTBUE AICKTPHUECKOTO TOKA.

24.  Omnpexnenenue padOTHI AIEKTPUISCKOTO TOKA.

25.  l3mepeHune MarHUTHON WHAYKIIUH MTOJIOCOBOTO U AYyro00pa3HOTO MarHUTA.

26.  OmpeneneHue HAMPABICHUS MAarHUTHOTO MEPUIMaHA B KOMHATE.

27.  OmpeneneHue pacroyioKEHHUS CTEH U OKOH KOMHAThI (KaOWHETa) B OTHOIIEHUU CTOPOH
CBeTa.

28.  KoHcTpympoBaHHe U UCCIIEIOBAHUE CBOICTB 3JIEKTPOMArHHTa.

29.  HccnenoBaHue dIEKTPOIBUTATEIS.

30.  HccnenoBaHue 3MeKTPOMAarHUTHON HHIYKIIWU.

31.  KoHcTpyupoBaHHE MOICIH aCHHXPOHHOT'O MOTOPA.

32.  KoHcTpynpoBaHHe aBTOMOOMIBHOT'O CITUOMETPA.

Bo3moiscnvie o6vexmat IxkcKypcuii: npennpustus ropoga Omcka u OMckoit o0nacTu (Hanmpumep,
033 «OMckHii 3IeKTPOIHBIN 3aBO/I», AKIMOHEPHOE 001IecTBO «lleHTpanbHOe KOHCTPYKTOPCKOE OI0po
aBTOMATHKN», AKIMOHEpHOEe o00mecTBo «OMCKUH 3JEKTpOMEXaHW4Yeckuil 3aBogy, OOIecTBo ¢
OTpaHUUYEHHOM OTBETCTBEHHOCTHIO GUpMa «AJIEKTO-3JIEKTPOHUKCY).

IInanupyeMble pe3yJIbTaThbl OCBOCHHUSI Kypca BHEYPOUYHOI 1esITeIbHOCTH

JIN4HOCTHBIE PE3YJIbTAThI

B cpepe nampuomuuecxkozo eocnumanusi:

MPOSIBJIEHWE HMHTEpeca K HUCTOPUU UM COBPEMEHHOMY COCTOSIHHUIO POCCHUICKON (hU3myecKout
HaYKU.

B cghepe epadicoanckozo u 0yxo6Ho-HpagCmeeHH020 B0CHUMAHUA!

TFOTOBHOCTh K AKTMBHOMY YYaCTHIO B OOCYXKJIE€HMHM OOLIECTBEHHO-3HAYMMBIX U ITHYECKHUX
npo0JieM, CBSI3aHHBIX C MPAKTHYECKUM NMPUMEHEHUEM JTOCTHKEHUH (PU3MKHU.

B cgpepe sacmemuueckoco socnumanus:

BOCIIPUSATHE SCTETHMUECKUX KayecTB (PU3MUECKON HAyKH: €€ TapMOHHUYHOIO IMOCTPOCHHUS,
CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH.



B cghepe yennocmu nayunozo nosmanus:

pa3BUTHE HAy4YHOM JIHOO003HATENBHOCTH, MHTEpPECA K MCCIEI0BATEIbCKON NESTEIbHOCTH.

B cghepe dpopmuposanusa kynemyper 300po6bs u IMOYUOHANLHO2O ONALONOTYUUSL:

OCO3HAaHHWE BAXXHOCTU MpaBUJ 0€30MaCHOTO MOBEACHUS C JJIEKTPUYECKUM U TEIUIOBBIM
000py10BaHUEM B JOMAILTHUX YCIIOBUSX.

B cpepe mpyoosoco eocnumanus.

aKTHBHOE yYacTHE B PCIICHUH MPAaKTHYCCKUX TPEOYIOMUX (PU3UYECKUX 3HAHMIA; HHTEPEC K
MPAKTUYECKOMY H3yYEeHHUIO Ipodeccuil, CBSI3aHHBIX C PUIUKOM.

B cgepe sxonocuueckozo 6ocnumanus.

OCO3HAHHE TJIOOAIBHOTO XapakTepa HKOJOTHMYECKHUX MpPOoOJIeM U IyTel UX perieHusl.

MertanpeaMeTHbIe pe3yabTaThl

Yuueepcanvnvie yuebHvie noznasamenvHbvle 0elicmeus

B cgepe b6azosvix nocuueckux oeticmeuti:

o BBISIBJISITH U XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKU OOBEKTOB (SBICHUH);

o YCTaHABIMBATh CYIIECTBEHHBIM MpPHU3HAK KiIacCH(PHUKAIUU, OCHOBAaHUS sl 000OIIECHUS
U CpPaBHEHUS;

o BBISIBIISITH 3aKOHOMEPHOCTH U TPOTHUBOPEUHs B paccMaTpUBaeMbIX (akTaxX, NaHHBIX U
HAOIIO/IEHUSX, OTHOCSAIIMXCS K (PU3MUYECKUM SIBICHUSIM;

o BBISIBJISITH [IPUYMHHO-CIICACTBCHHBIC CBSI3W TIPU U3yYEHUM (PU3UYECKUX SBICHUH U
MPOIIECCOB; JeNaTh BBIBOJBI C HCIOJB30BAHUEM JEAYKTUBHBIX W HWHAYKTUBHBIX YMO3aKIIOUCHHIHA,
BBIJIBUTATh TUIIOTE3bI O B3aUMOCBS3AX (PU3NYECKUX BETUUHH.

B cghepe b6azosvix uccredosamenvekux Oeticmeuil:

. NPOBOJIUTH IO  CAMOCTOSTENIFHO  COCTAaBJICHHOMY  IUIAaHY  ONBIT,  HECJIOKHBIN
(bU3UYECKUN IKCIIEPUMEHT, HEOOJBIIIOE MCcieaoBaHNEe (U3HUUECKOTO SIBJICHUS;

. OIICHWBATh HAa TPUMEHHMOCTh M JOCTOBEPHOCTh HH(OPMAIUIO, MOTYYCHHYIO B XOE
UCCIIEIOBAaHHS WITH DKCTICPUMEHTA;

o CaMOCTOATENIbHO  (popMynupoBaTh  00OOIIEHHMS U BBIBOJABI [0  pe3yibTaTam
IIPOBEJICHHOTO HAOIIIO/IEHUS, OTIbITA, UCCIIETOBAHMS;

o IIPOTHO3MPOBATh BO3MOXKHOE JalibHElIIee pa3BUTHE (PU3NYECKUX IMPOLIECCOB, a TAKXKe
BBIJIBUTATh MPEATOIO0KEHUSI 00 UX Pa3BUTHH B HOBBIX YCJOBHSIX U KOHTEKCTaX.

B cipepe pabomuvr ¢ ungpopmayueii:

J aHAJIM3UPOBATh, CHCTEMATH3MPOBATh M HMHTEPIPETUPOBATh WH(POPMALHUIO Pa3TUIHBIX
BUJIOB U (hOPM IpEICTABICHUS.

Yuusepcanvhvie yuebHbvle KOMMYHUKAMUBHbIE OelicMEUS

B cghepe oowenus:

J B X0Jie OOCYXICHMs IPOEKTOB 3aJaBaTh BONPOCHI IO CYIIECTBY OOCYXIAaeMOH TEMbI
U BBICKA3bIBaTh HWJICH, HAIlCICHHbIE Ha pEIICHHWE 3aJa4d M MOAJEpKaHue OJIaroKenaTeaIbHOCTH
0OILLIeHN S,

o nyONMYHO  MPEACTaBIATh  PE3YlAbTaThl  BBIIOJHEHHOTO  (PU3UYECKOTO  OIbITa
(9KCTIEpHMEHTA, UCCIICIOBAHMS, IPOCKTA).

B cghepe coemecmuoii oesmenvrocmu (compyonuuecmea):

J MOHMMATh W WCIIOJIB30BAaTh MPEUMYIIECTBA KOMAaHIHOW M WHIUBUAYAIbHOH pabOThHI
OpU pelIeHUH KOHKPETHOH (uznueckoil mpoOaemsl;

o OPUHUMATh 1M COBMECTHOW JEATENbHOCTH, OpPraHU30BbIBATH JEHCTBUS IO e€¢



JOCTIKCHUIO: paclpeleNsiTh pOJiH, OOCYKHAaTh MPOIECChl M PEe3yJbTaThl COBMECTHOW pabOTHI;
000011aTh MHEHUS HECKOJIBKHX JTFOJICH;

J OLICHMBATh  KAa4eCTBO CBOETO BKIaga B OOMMHA  MPOXYKT IO  KPUTEPHUSIM,
CaMOCTOSITENILHO C(HOPMYIIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

Yuueepcanvuvie yuebnvie pecysimugnuvle 0elicmeus

B cpepe camoopaanusayuu:

J CaMOCTOSITEJIFHO COCTAaBJISATh IUIAH UCCICIOBAaHHS C YY4ETOM HMEIOIIUXCS PECYPCOB H
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh IMpeJiaraéMble BapHaHThl PELICHHIA.

B cgpepe camoxonmpons (peghrexcuu):

. OOBSCHSITH TIPUYUHBI JOCTIKCHUS (HEIOCTIKEHHUS) PE3yIIbTaTOB JESITEIbHOCTH, 1aBaTh
OLIEHKY MTPUOOPETEHHOMY OTIBITY;

. OLICHHBATh COOTBETCTBHE PE3yJIbTaTa IIEIU U YCIOBUSIM.

B cghepe pazeumus amoyuonanbno2o unmeniekma:

. CTaBUTH ce0si Ha MECTO JPYroro 4ejloBeKa B XOJE CIIOpa WM AMCKYCCHH Ha HAyYHYIO
TeMy, TIOHUMaTh MOTHBBI, HAMEPEHUsI U JIOTHKY JPYyroro.

B cgepe npunamus cebs u opyeux:

. NpU3HABaTh CBOC TPaBO Ha OIMMOKY TPH pEIICHHH (QHU3MYECKHX 3aJady WIA B
YTBEPXK/ICHHUAX HA HAyYHbIC TEMBI U TAKOE )K€ TPaBO JIPYToOro.

IIpeamMeTHbIe pe3yabTaThl I 00y4arommuXcst / Kjaacca:

1) UCTOJIb30BaTh TOHATHS «(pHU3UUECKHE M XUMHUECKUE SIBICHUS»; «HAONIIOJCHUEY,
(OKCIIEPUMEHT», «MOZEINb», «TUIIOTE3a»; «arperaTHbleé COCTOSHUSA BELIECTBA»; «MEXAHUYECKOE
JBUKEHHE (paBHOMEpPHOE, HEpaBHOMEPHOE, NMPSMOJIMHEHHOE)», « TPAeKTOpHUA», «pPaBHOAEHCTBYIOILIAS
cu», «aedopmanus (ynpyrasi, IIacTHYecKasi)», «HEBECOMOCTBY, «COOOMIAIOMINECS COCYABDY;

2) pas3iIuyaTh SBJIEHUS IO ONMCAHUIO MX XApaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PU3NUECKOE SIBJICHNUE;

3) MIPOBOJIUTH OMBITHI MO HAONIONEHUI0 (U3NYECKUX SBICHUM WIH (U3NYECKUX CBOMCTB
Tesd:  (OpMyNIHMpOBaTH MpPOBEPSIEMbIC MPEANON0KEHUS, COOMpPATh YCTAaHOBKY W3 MPEIJIOKEHHOTO
000pyI0BaHUs, 3aIMCHIBATH XO/1 ONbITa U (POPMYIUPOBATH BHIBOJIBI;

4) BBINOJIHATh MpPSMbIE HM3MEPEHUs] PACCTOSHHUSA, BPEMEHH, Macchl Teja, 00bEMa, CHUJIbI
U TEMIIEpaTypbl C MCIOJb30BaHUEM AHAJIOTOBBIX M LUQPPOBBIX NPHOOPOB; 3alMCHIBATh IMOKAa3aHMS
pUOOPOB C YUETOM 3aaHHOM aOCOFOTHOM MOTPEITHOCTH U3MEPEHUIA;

5) NPOBOJUTH HCCIICJOBAHWE 3aBUCHUMOCTH OJHOW (PU3MUYECKOW BEIMYMHBI OT JAPYroi
C HCHOJBb30BAHHWEM IMPSIMBIX HM3MEpPEHMH; Y4acTBOBaTh B IUIAHHPOBAHUM Y4YeOHOTO HCCIEIOBAHMA,
coOupaTh YCTAaHOBKY M BBINOJHATh M3MEpPEHUs, Cclenysd MpeaIoXKeHHOMY IUlaHy, (DPUKCHPOBATh
pe3yabTaThl MOJIYYEHHOM 3aBUCUMOCTH (DU3MUYECKMX BEJIMYMH B BHJEC MPEUIOKEHHBIX TaOIuIl
U rpauKOB, 1€JaTh BHIBO/BI IO PE3yIbTaTaM MCCIIEIOBAHNUS;

6) NPOBOJUTh KOCBEHHBIE W3MEPEHUS (PU3UUECKUX BEIMYHMH, CIEAYS MPeIIOKESHHON
UHCTPYKLUMHU: TPU  BBINOJHEHUH  W3MEPEHHH  coOupaTrh  SKCIEPHUMEHTAIBHYIO  YCTAaHOBKY
Y BBIYUCJIATH 3HAYEHUE NCKOMOM BEJIMYUHBL;

7) coOymonaTh TpaBWjla TEXHUKH O€30MacHOCTH TIpu  pabore ¢ J1abopaTOpHBIM
000py/1I0BaHUEM;
8) nyOoJIMYHO JeJlaTh KpaTKUEe COOOINEHHs O pe3ylbTaTaX IMPOEKTOB MM Yy4eOHBIX

UCCIIEIOBAHMIA; MPH 3TOM I'PaMOTHO MCIIONIb30BaTh W3YYEHHBIH MOHATHHHBIN ammapar Kypca (U3UKH,
COIIPOBOKAATh BBICTYIIJICHUE IIPE3EHTAIUEH;
9) IpU BBIIOJHEHUU Y4YEOHBIX NPOEKTOB M HCCIEIOBAaHUI pacnpenesnsaTb OOs3aHHOCTH
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B I'pynii€ B COOTBETCTBUH C IIOCTABJICHHBIMH 3aJadaMH, CJICAHUTH 3a BBIIIOJIHCHUCM IIJIaHa ﬂeﬁCTBHﬁ,
aZICKBATHO OLICHUBATH COOCTBEHHEIN BKJIaqg B JACATCIIbHOCTD I'pyHnIibI; BbICTPAaUBATb
KOMMYHUKATUBHOC B3aI/IMO)1€I\/JICTBI/IC, YUUThIBasA MHCHUEC OKPYXKarOUINX.

IIpeamMeTHbIe pe3yabTaThl /s 00y4Yaromuxcs 8 Kiacca:

1) HCIIOJIb30BaTh IIOHSTHUSI «Macca M pa3sMepbl MOJIEKYJ», «TEMJI0BOE IBH)KEHHUE
aTOMOB M MOJIEKYJ», «arperaTtHbleé COCTOSHHS BEILECTBa», «KPUCTAJUIMYECKHE M aMOp(HbIE Tenay,
«HACBIIICHHBIN U HEHACHIIIEHHBIA Map», «BJIAXKHOCTh BO3yXa»; «TEMIIEpaTypar, «BHYTPECHHS S
SHEPTrUs», «TEIJIOBOM JIBUTATENb»; «IJIEMEHTAPHBIN JJEKTPUUECKUMN 3apsia», «IIJIEKTPUYECKOE
M0JIE», «IPOBOJHUKHU» U «JIUIJIEKTPUKHUY, IIOCTOSHHBIA 3JEKTPUUYECKUN TOK», «MarHUTHOE
T10JIEM;

2) pa3iuyaTth SBJIECHUS: JJEKTpU3alUs TEJ, B3aUMOJEHUCTBHUE 3apsiioB, IEHCTBUS
SIIEKTPUYECKOTO TOKa, KOPOTKOE 3aMblKaHWE, B3aUMOJCWCTBUE MAarHUTOB, JAEUCTBUE
MarHUTHOI'O TO0JISl Ha IPOBOJHUK C TOKOM, 3JIEKTPOMAarHuTHasi MHAYKIMS) — MO OMUCAHUIO UX
XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, IEMOHCTPUPYIONINX TaHHOE (PU3NUECKOE SIBIICHUE;

3) ONHCHIBATh M3YYEHHBIE CBOMCTBA Tel W (HU3UYECKHE SBJICHUS, HWCIIOJIb3YsI
(u3nyecKkue BEIWUYMUHBI (TeMIlepaTypa, BHYTPEHHsIS SHEPrusi, KOJMYECTBO TENJIOTHI, yJeIbHas
TEIJIOCEMKOCTh BEIIIECTBA, yelbHas TEMJ0Ta IJIaBJICHUs, yAelbHas TEMNJoTa nmapooOpa3oBaHus,
yJieapHasi Tenja0Ta CropaHusi TOMIUBa, KO3 GUIHNEHT MOJE3HOro IeHCTBUS TENJIOBOW MaIIUHBI,
OTHOCHUTEJbHAsI BJIAXKHOCTH BO3JlyXa, DJIEKTPUYECKUM 3apsifi, CHJIa TOKa, 3JIEKTPUYECKOE
HanpspDKEHUE, COMPOTUBJIICHHE IPOBOJHMKA, YJAEIbHOE COINPOTHUBJICHHE BellecTBa, pabora u
MOIIIHOCTh 3JIEKTPUUECKOT'O TOKA); MPHU ONMHCAHUM MPABUIBHO TPAKTOBATH (PU3HMUECKUN CMBICI
HCIIOJIb3YEMBbIX BEJIMYUH, 0003HAYEHUS U €AUHUIBI (U3NUECKUX BEIIMYUH, HAXOAUTh (DOPMYIIBI,
CBA3BIBAIOIINE JNAaHHYIO (DU3UUECKYIO BEJIMYMHY C JIPYTMMHU BEJIMYHMHAMH, CTPOUTH TpadukKu
M3YyYCHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIIUUHH;

4) XapaKTepu30BaTh CBOMCTBA Tes, (U3UYECKHUE SIBJICHUS M NPOLIECCHI, MCIIOJb3Ys
OCHOBHBIE€ TIOJIOKEHUSI MOJICKYJISIPHO-KMHETUYECKONH TEOpUU CTPOCHUS BEIISCTBA, MPUHIIMUII
CyHepHo3HUIMU Mojel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHUs 3apsaa, 3akoH Oma 1
y4yacTKa 1enH, 3aKkoH J[koyrns—JIeHna, 3aKk0H COXpaHEeHUsI SHEPTUH; IPU 3TOM JaBaTh CIIOBECHYIO
(hOopMyIHMPOBKY 3aKOHA M 3alIUCHIBATh €r0 MAaTEeMaTHYECKOE BBIPAKCHUE;

5) 00BACHATHh (PU3MYECKHUE MPOLIECCHl U CBOMCTBA TEJ, B TOM YHCJIE€ U B KOHTEKCTE
CUTyaluil MPaKTUKO-OPUESHTUPOBAHHOTO XapaKTepa: BBISIBISTH NIPUUNHHO-CJIECTBEHHBIE CBSI3H,
CTpOUTHh OOBsSCHEHHE M3 |—2 JOTMYECKHX IIaroB C OMOpou Ha 1—2 H3y4YEeHHBIX CBOMCTBA
(buznuecKux ABJICHUN, QU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

6) pacmo3HaBaTh MPOOJIEMBI, KOTOPbIE MOXXHO PELIUTh MPH MOMOIIHU (PUZHUYECKUX
METOJIOB; MCHOJIb3ysl OINMCAHUE HCCIENOBaHUs, BBIACISITH NPOBEPSIEMOE MPEAIIOIOXKEHUE,
OLICHUBATh NIPAaBUJILHOCTb MOPsIKa IPOBEACHHUS UCCIIENOBAaHUsI, A€J1aTh BBIBOIBI;

7 MMPOBOJIUTh OMBITHI T10 HAOJIOACHUIO (PU3UUECKUX SIBJCHUNA HIH (PU3HUUECKUX
CBOMCTB Tel: (OpMYJTHUPOBATH MPOBEPSEMBIE TIPEANOJIOKEHHUS, COOHUpaATh YCTAaHOBKY U3
MPEIIOKEHHOT0 000PYI0BaHUST; ONTUCHIBATh X0/ ONBITA U (POPMYJIMPOBATH BBHIBOIBI;

8) BBITNOJHATh MPSIMBbIE H3MEPEHMsI TEMIIEPATypbl, OTHOCUTEIBHOM BIAXXHOCTH BO3]yXa,
CHUJIbI TOKa, HAMPSDKEHUsS] C MCIMOJIb30BAaHMEM aHAJIOTOBBIX MPUOOPOB M JAaTYUKOB (PU3NMYECKUX
BEJIMUHWH; CPAaBHUBATH PE3YJIbTAThI U3MEPECHUHN C YUETOM 3aJIaHHOM a0COJIOTHOMN MOTPEITHOCTH;

9) MIPOBOJUTH HCCJIEAOBAHUE 3aBUCUMOCTH OJHOM (PM3UUYECKOIN BEJIWYMHBI OT APYroi c
UCIIOJIb30BAHUEM TPSIMBIX HM3MEpPEHMM: IUIaHMPOBATh MCCIEIOBAaHUE, COOMpATh YCTAHOBKY U
BBITIOJIHATh U3MEPEHUs, CIEAys MPEIJI0KEHHOMY IUIaHy, (PMKCUPOBATH PE3YJbTAaThl MOJYUYECHHOU
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3aBUCUMOCTH B BHJIE TaOJIHI] U TPadUKOB, JIeTIaTh BEIBOIBI IO pe3yIbTaTaM UCCIICIOBAHUS;

10) 1poBOAUTH KOCBEHHBIC H3MEpeHHsS (U3UUSCKHX BEJIMYHMH; IUIAHUPOBATh H3MEPEHHS,
coOMpaTh IKCIIEPUMEHTAIBHYIO YCTAHOBKY, CJIEAYS MPEUIOKEHHONW MHCTPYKIIUU, U BBIUYUCIIATH
3HAYCHUE BEJINYUHBI;

11) coOnojaTh TpaBWiia TEXHUKH OE30MAaCHOCTH TMpu padoTe ¢ J1adopaTOPHBIM
000pyI0BaHUEM;

12) xapakTepW3OBaTh MPHUHIUITBI JACHCTBUS H3YYECHHBIX IMPHOOPOB U TEXHUYCCKHUX
YCTPOUCTB C OMOPOH HAa MX OIKMCAHUS, MCIIOIB3Ys 3HAHHUS O CBOMCTBAX (DU3UYCCKUX SIBIICHUH
1 HE0OXO0 UMbl (PU3NIECKUE 3aKOHOMEPHOCTH;

13) pacrio3HaBaTh MPOCTHIC TEXHHUYECKHUE YCTPOWCTBA M HM3MEPUTEIbHBIC MPUOOPHI
[0 CXeMaM M CXEMaTUYHBIM PHUCYHKaM; COCTaBJISITb CXEMBbl JJIEKTPUUECKUX Ierneu
C TOCJIEIOBaTeIbHBIM U TapajuIeIbHBIM COCAWHEHHEM OJJIEMECHTOB, pa3jndasi yCIIOBHEIC
0003HaYECHUS PJIEMEHTOB 3JIEKTPUUECKUX ICTICH;

14) npuBOAWMTH NPUMEPbl / HAXOAWTh HWHGOPMAIMIO O TMPUMEpax MPAKTHUUECKOTO
UCIIOJIb30BaHUS (PU3UYECKMX 3HAHUN B TMOBCEAHEBHOW XU3HM i oOecrnedyeHus: 0e30MacHOCTH
npu obpamieHun ¢ TpudopaMH U TEXHUYECKUMH yCTPONCTBaAaMH, COXpPAaHEHUS 3J0pPOBbS
U COOJIONICHHS] HOPM SKOJIOTMYECKOTO TOBENICHHSI B OKPYKAIOMIEH Cpene; OCYIIECTBISATH IMOUCK
nH(popManuu GU3NIECKOTro CoIepKaHusl B ceTH MIHTepHET, Ha OCHOBE MMEIOIIUXCS 3HAHUN U TIyTEM
CpaBHEHHUSI JOTOJHUTEIBbHBIX HMCTOYHUKOB BBIICISATh HMHGOpPMAIUIO, KOTOpas  SIBISETCS
MIPOTUBOPEUUBOMN MU MOKET OBITH HEJJOCTOBEPHOIA;

15) wucmosb30BaTh MPH  BBIMOJHEHHH YyYEOHBIX 3aJaHUil  HAYYHO-TIOMYJISIPHYIO
TuTeparypy (HU3UYECKOro COACpKaHWSs, CIPaBOYHBIE MaTepHalbl, pecypchl ceTu HHTEepHET;
BIIAZICTh TPHUEMaMHM KOHCHEKTHPOBAHMUS TEKCTa, HpeoOpa3oBaHus HHGOPMALMU M3 OJHOU
3HAKOBOW CUCTEMBI B IPYTYIO;

16) co3maBaTh COOCTBEHHBIC MHCHMEHHBIE W KpaTKHE YCTHBIE COOOIIEHHsS, 0000Imast
nH(}pOpMAIMIO W3 HECKOJIBKUX WCTOYHUKOB (DPH3UYECKOTO COJICPXKAHUS, B TOM YHCIE IyOJIMIHO
MIPEICTABISATh PE3yIbTAThl MPOSKTHOW MIIM MCCIICIOBATEIIBCKOMN NESITEIIHHOCTH; MPU STOM IPaMOTHO
WCIIONIb30BaTh M3YyYCHHBIM MOHSATHHHBIA ammapaT Kypca (QU3UKH, COMPOBOXKIATH BBICTYILICHHE
IIPE3CHTALUEH.
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TemaTnveckoe NJIAHUPOBAHUE

Ne Tembl 3anaTHH Koa-Bo JeATeJJbHOCTD 00y4aI0IINXCS DJICKTPOHHBIE
n/n 4acoB pecypcsbl
7 knace
1 | «YBIekaTeIbHO U TIPOCTO 6 . N3ydyenne  crpoenus, mnpuHIMNa paboTel W obOmacth mnpumeHeHus | Poccuiickas
0 TIO3HAHUHU OKPYKAIOILIETO buzHYeCKUX MPUOOPOB; 3JIEKTPOHHAs
o N3roToBiieHHE H3MEPUTEIBHBIX IPHUOOPOB; IKOJIA.
2 | «YBIeKaTeIbHO U IPOCTO 5 . Ornrcanne U TPOBEICHUE SKCIIEPUMEHTOB; Conepxanue
0 CTpOCHHNH BCIIECTBAY . [IpoBeeHue UccieI0BaHni (PU3MIECKHUX SBJIEHHH, 3aKOHOB; Kypca «@usnKay»
3 | «VBieKaTeIbHO M TPOCTO 8 . Co3nanue CIOBECHOM MOJIENHN DKCIIEPUMENHTA, (PUKCHPOBAHUE BHUMAaHUS Ha (https://resh.edu.ru
O ABMXXCHHN U3MEPSACMbIX (PM3MUYECKUX BEINYNHAX; /subject/28/)
1 B3aUMOJACHCTBHH TCI o 3anonHeHye TaOIUIIb! JAHHBIX, JIEKAIMX B OCHOBE OCTPOEHHUS TPa(HKOB;
4 | «YBaekaTenbHO U MPOCTO ! . [ToctpoeHne TpauKOB MO TaOAMUHBIM JAHHBIM, (OPMYTHPOBAHKE
O JABIICHUH) THIIOTE3 O XapaKTepe 3aBUCUMOCTU MEXIYy (PH3HYCCKHMU BEJTMYHMHAMH;
5 | «VBrekaTenbHO u MpocTo 06 8 . [IpuBesieHHEe MAaTeMaTHYECKUX  OIMCAHUIM  B3aMMOCBS3H  (PU3MUECKUX
SHEPIrIn» BEJIMYUH, MATEMAaTHIECKUX 000OIIEHHH MOTYIEHHBIX PE3YIIbTATOB;
o KoHcTpynpoBaHue u co3ganue Mojesei, mpudopos;
° Ilocemenne 3KCKypCcuil;
o BeicTymienne ¢ oTueTaMu 00 U3Y4CHHOM SIBJICHHUH, 3aKOHE H T.1I.;
o VYdacTte B pa3TU4HBIX KOHKYpCaX, COPEBHOBAHHUSX;
o VYuacTue B McCIe10BaTeIbCKOM MPOCKTE.
Dopma nposedenus 3anamuil: Oecena; JEKIHMH C dJIeMEHTaMu Oecelbl, Bedepa,
KOHKYpChl  (DM3MKH;  OKCKYypCHH;  IIKOJbHAs  OJNUMIIMANA,  pEIICHHE
OKCIIEPUMEHTAIBHBIX W pACUCTHBIX 33J1a4; NPAKTHKYM; TPOCKTHas padoTa;
[MpakTdeckue pabOTHI KCCIEIOBATEIBCKOIO XapaKTepa; JOMAIIHAN SKCIEPUMEHT
8 kiace
1 | «YBnekarenbHO W TIPOCTO 15 . W3yuenue cTpoeHus, MNpuHIMIA padOThl M obmacTM npuMeHeHus | Poccuiickas
O TEIUIOBBIX SIBJICHUSAX) ¢u3nueckux npudopos.; AIIEKTPOHHAs
2 «YBIIEKATEIbHO U IIpoCTO 00 19 ° N3rorosiaedue N3MCPUTCIBHBIX npp[6opo]3; HIKOJIA.
SJCKTPUYCCKHUX M MarHuTHBIX . OnucaHue U MPOBEICHUE IKCIIEPUMEHTOB; Conep:xanne
ABJICHUAX o HccnenoBanue pU3NYeCKUX SBICHUH, 3aKOHOB; Kypca «Du3HKay
. Co3/aHHue CII0BECHOI MOJIENH SKCIiepuMenTa, prkcnposanue sHnManns Ha | (ttps://resh.edu.ru




HU3MCPIACMBIX CI)I/ISI/I‘-ICCKI/IX BCIIMYHHAX,

. 3anonHeHue TabIuIl TaHHBIX, JEXKAaIUX B OCHOBE MIOCTPOSHUS TPaUKOB;

] [Toctpoenre TpadukoB 1O TAOJUYHBIM JIaHHBIM, (OPMYIUPOBAHUE
THIIOTE3 O XapaKTepe 3aBHCUMOCTH MEXIy (PU3MUECKUMH BETHYNHAMU;

. DopMyIHpoBaHHE MATEMATHUYECKHX OMUCAHHIA B3aUMOCBS3H (PH3UUIECKHIX
BEITMYMH, MATEMAaTHIECKUX 000OIICHHI MTOTYyYEHHBIX PE3YIhTATOB;

. KoHcTpyupoBanue u co3ganue Mojiemei, mpuoopos;

. [locewenue 3KCKypCcuii;

] BricTymienue ¢ oryetamu 00 U3Y4EHHOM SIBJICHHH, 3aKOHE U T.[I.;

. VYyacTue B pa3IMUHbIX KOHKYpPCaX, COPEBHOBAHHUSX;

. VYyacTue B CCIIe1I0BaTEILCKOM MIPOEKTE.

e Dopma nposedenus 3anamui: O6ecena; JEKIHMH C dJIEMEHTaMU Oecenbl, Bedepa,
KOHKYpCHl  (pH3uKu; 9KCKYPCHH, MIKOJIbHAS ONIUMITHAMA,  PEIICHUE

JKCHEPUMEHTAJIbHBIX M PACUETHBIX 3a7ad; MpPaKTUKyM; IpOeKTHas paborTa;
[IpakTuyeckue pabOThI HCCIIEOBATENBCKOTO XapaKTepa; JOMAIIHUN SKCIIEPUMEHT
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