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IlosicHuTeAbHAA 3aIMCKA

[Iporpamma paszpaboTaHa B COOTBETCTBUU C TpeOoBaHMsAMH DenepaibHOr0 rocyaapcTBEHHOTO
00pa30BaTeNLHOTO CTaHAapTa OCHOBHOTrO oO0miero oOpa3oBaHuUsl, OPHEHTHUpOBaHA Ha oOecleyeHHe
UHIUBUAYAIbHBIX HOTpeOHOCTEM O0OydarolUIMXCsi U HalpaBlieHa Ha JOCTH)KEHUE IUIAaHHPYEMBIX
pe3yJIbTaTOB OCBOEHUS MPOrpaMMbl OCHOBHOI'O O0ILEro oOpa3oBaHMs C YYETOM BbIOOpa yYaCTHUKAMHU
00pa30BaTeNbHBIX OTHOIIEHUI KYpCOB BHEYPOUHOM J1€ATEIbHOCTH.

[Iporpamma Kypca BHEYPOYHOM JEATEIBHOCTH TO (DU3MKE OCHOBBIBACTCS HAa COYETAHHU
7a00paTOPHBIX HCCIENOBAaHHUN C UCIOJIB30BaHUEM OOOpYHOBaHMS LIEHTPOB OOpa30BaHMS €CTECTBEHHO-
Hay4yHOIl HampaBieHHocTH «Touka pocray MU (OPMHPOBAHMU LEHHOCTHOTO OTHOLIEHHUS K HPUPOJE,
3HAaHUSM, 3/I0pOBbIO, Yepe3 OpraHU3alUI0 IMPOEKTHO-UCCIIEAOBATENBCKOM U  3KCIEPUMEHTAIbHON
NeSITeIbHOCTH.

ITporpammoii mperycMOTpeHO (OPMHUPOBAHUE COBPEMEHHOI'O TEOPETUYECKOI'O YPOBHS 3HaHUIL,a
TaK)Ke MPAKTUYECKOTr0 OmbITa padoThl € JIabopaTOpHBIM OOOpY/JOBAaHUEM, OBJAJECHUE IpUEMaMU
UCCIIEIOBATENbCKON  AesITeNbHOCTH.  Meronpl  opraHuM3anMu  oOpa3oBaTeIbHOW UM HAY4HO-
HCCIIEIOBATEIIBCKON JIEATENFHOCTH TPEAYCMATPUBAIOT (OPMHUPOBAHUE y OOYYAIOIIUXCS TBOPYECKOTO
MBILLIEHUS], CBOOObI CAMOBBIPAYKEHUS U MHIMBUYaJIbHOCTHU CYKICHUM.

[IporpaMma MOMOXeET IIKOJBHUKY B Ooisiee INyOOKOM HM3yYEHMHM HMHTEpPEecCyIoled ero oliacTu
€CTECTBEHHbIX HAyK, a TaKXXe B IPUOOPETEHUH BAKHBIX COLMAJIBHBIX YMEHUH, HEOOXOAMMBIX /IS
IPOAYKTUBHOM COLMAIM3alMU U GopMUpOBaHUS rpaxkIaHCKON no3unuu. O0yyarolyecs Hay4aTcs:

— CaMOCTOATEIBHO pELIaTh aKTyaJbHbIE HCCIENIOBATEIbCKUE WIM TIPAaKTHUYECKHUE 3a]auH,
BKJIOUAIOL[ME B ce0s yMEHUE BUJETh, aHAJIM3UPOBaTh W pelIaTh MNPOOJEMBbl, YMEHHUE IUIAHUPOBAThH
CaMOCTOSITENIbHYIO Pa0OTY U KOHTPOJIMPOBATH CBOE IPOABUKEHHE K KEIAEMOMY Pe3yJIbTaTy;

— TeHEepUpPOBaTh U 0QOPMIISATh HJIeU, O0JIEKaTh UX B YAOOHYIO JUIsl pacpocTpaHEeHUs! popMy;

— YBa)KUTEJIBHO OTHOCUTHCS K UYKUM B3IJISIIaM U MJI€M, K MHTEJUIEKTYalbHOW COOCTBEHHOCTH;

— MyOJINYHO BBICTYNATH MEpe] ayJUTOPHEH, apryMEeHTUPOBATh U OTCTauBaTh CBOIO TOUKY 3pEHMUS,
OTBEYaTh HAa BONPOCHl CBEPCTHUKOB U B3POCIBIX, KOPPEKTHO YOEXIaTh JPYrMX B CBOEW NpaBoOTE,
IIPOJBUTATh CBOU UJIEU;

— paboTaTh CO CHENUAIU3UPOBAHHBIMU KOMIIBIOTEPHBIMU IPOrpaMMaMH, J1abopaTOPHBIM
000pyZi0BaHNEM, TEXHUUYECKUMH YyCTPOWCTBaMHU, OMONMOTEYHBIMH (OHJAMU U HMHBIMH PECYpPCaMMU,C
KOTOPBIMHU MOKET OBITh CBSI3aHA IPOEKTHO-UCCIIEI0BATENbCKAs IEATEIbHOCTh MIKOJIbHUKA.

[IporpamMma kypca BHEYpouHOH AesTenbHOCTH «PU3MKa YBIEKAaTEIbHO U MPOCTO» paccuuTaHa
Ha peanu3aiuio B 7 kinacce (34 yaca) u B 8 knacce (34 yaca). Dopmart o0ydeHUs OUHBIHA.

[Iporpamma Kypca BHEYPOUHOH JESATEIHHOCTH pa3paboTaHa ¢ yde€ToM pabodeil mporpamMmsl
BOCIIUTaHMsI, YIUTHIBAET IICUXOJIOTO-TI€arOrMueCcKrue 0COOEHHOCTH BO3pacTa o0yyaromuxcs 7/—8 KJ1accoB.
CoenuHeHHe Ha MpaKTUKE 00yYarolel 1 BOCHUTATENbHOM JesITeIbHOCTH Telarora, OpueHTUpPOBaHue e¢
HE TOJIbKO Ha MHTEJIEKTYalIbHOE, HO U Ha HPAaBCTBEHHOE, COIIMATIbHOE pa3BUTHE peOCHKA, MPOSIBIISAETC:

> OdopmileHne MporpaMmMbl He0OXOAMMO NpHBecTH B cooTBercTBHe ¢ IlostokeHHeM o paGoueit
nporpaMmMe y4yeOHBIX MNpeAMETOB, Y4eOHbIX KYPCOB (B TOM 4NCJie BHEYPOUHO# JesiTeIbHOCTH)
npunsaTom B O0.
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® B IIPOBEJICHUM MHTEPAKTUBHBIX (POPM 3aHATHI, 00ECIEUNBAIOIINX BOBICUYEHHOCTh 00YyUYaOIIXCs
B COBMECTHYIO C II€JarOrOM U CBEPCTHUKAMU JESATEIbHOCTD;

® B CO3JaHUM YCJIOBUM /IS Pa3BUTHUS U pealin3allii HHTepeca 00y4aroxcs K CaMOpPa3BUTHIO;

e B CTHUMYJIMPOBAHUU OOYYAIOIIMXCA K MHTEIUICKTYIBHOW JEATENBbHOCTH, (HOPMUPOBAHUH

MHUPOBO33pEHUSI HA OCHOBE Hay4YHOI'O TIO3HAHUS MUpa.

PekoMeHnyercss MCIONB30BATh JAHHYIO MPOTpPaMMy JUIsl IIKOJ ¢ HU3KUMHU 00pa3oBaTEIbHBIMU
pesynbratamu (naiee — LITHOP), mis moaroToBku 00ydaromuxcsi K YCIEITHOMY BBITIOJTHEHUIO 3a1aHUN
I'MA, BIIP u pesynbratuBHOrO ywactuss Bo BcOILL. Takxke mporpamma mHO3BOJISIET (OPMHUPOBATHY
oOyyaromuxcs QyHKIIMOHAIBHYIO IPaMOTHOCTh (€CTECTBEHHO-HAYYHYIO ¥ YUTATEIBCKYIO).

Conep:kanue Kypca BHEYPOUHOI 1eATEJIbHOCTH

7 KJacce
Tema 1. YBJIeKaTeJbHO H IPOCTO O MO3HAHUH OKpY:Kawiero mupa (6 yacon)

Ouznyeckuii skcnepuMeHT. MojaenupoBaHue SBICHHM U OOBEKTOB NpUpObl. Duznyeckue
BEJIMUMHBI U UX u3MepeHue. [IpoBepka runoressl 0 TUHEHHONW 3aBUCUMOCTH JJIMHBI CTOJIOMUKA KHUIKOCTH
B TpyOKe OT TemrepaTypsl. TOUHOCTh U MOTPEUTHOCTh U3MEPEHHIA.

Ilpakmuueckue u IKcnepumenmaipHsle 3a0aHUA:

1. Onpenernenue LEHbI ACTIEHUS PA3IMYHBIX TPHOOPOB.

2. OnpeneneHre reOMeTPUIECKUX pa3MEpOB TE.

3. U3roToBneHne N3MEPUTEIIBHOTO IMIMHIPA.

4. VI3roToBiieHrnE TEPMOMETPA.

5. U3mepenne oobeMa, Macchl OJHON KaIlIu KUIAKOCTH (BOJIbI, Maciia), UCIOJIb3YsI METOJI Psijia.

6. M3mepeHue TONIMHBI I1cTa OyMaru.

7. OteHka pa3MepoB KIIETOK (pacTeHUH: 1IBETOB, AEPEBbEB U T.J.) C UCIOJIb30BaHUEM LU(PPOBOTO
MHUKPOCKOIIA.

Tema 2. YBJIeKaTeJIbHO H POCTO 0 CTPOeHHH BemiecTBa (5 4acoB)

Knaccudukanys Ha0m01aeMbIX SIBICHHUH, JOKa3bIBAIOIINX JUCKPETHOE CTPOEHHUE BEIIECTBA.

XapaKTepHUCTHUKA CYIIECTBEHHBIX MPU3HAKOB arperaTHbIX COCTOSAHUN BemiecTBa. [I[puunHHO-
CJIEICTBEHHBIE CBSI3M IIPU U3YUYECHUU B3aMMOJEWCTBHSI YACTHI BEIIECTBA, HAXOAIIMXCA B PA3HBIX
arperaTHbIX cocTosiHUAX. HaOmonenue 3a KamusIpHBIMU SIBJICHUSIMU.

Ilpakmuueckue u 3xcnepumenmaivHvle 3a0aHUA:

8. OmBITHI IO HAOIOJICHUIO TEIUIOBOTO PACIIMPEHHS T'a30B.

9. lnddy3us B TBEPABIX TeIaX, )KUIKOCTSIX U Ta3ax.

10. M3amepenune ckopocTu poTekanus 1uddy3uu.

11. OnpeITel IO OOHAPYKEHUIO JEHCTBHUS CHJI MOJEKYJISIPHOTO MPUTsKEeHUs. KanmuuisipHbie
SIBJICHUSI.

12. UccnenoBanue (HpU3HMUECKUX XaPAKTEPUCTUK KATUIA BOJIBI.

13. Mi3smepeHne CKOPOCTH BIUTHIBAHUS KUAKOCTEH U PACCMOTPEHUE KAMMIUISIPOB B MUKPOCKOTI.
Ponp kanmniuIsipHBIX SABJICHUN B OKPY’KAIOLIEH CpeLe.

Bo3moscnvie 06vexmot Ikckypcuii: nipeanpusatus ropoaa OMcka u OMckoit obsactu (Harpumep,
Axmmoneproe ob6mectBo «Bricokue TexHonorum», dDemepanpbHOEe TOCYAapCTBEHHOE OFOHKETHOE
oOpasoBarenbHOE YyUpexACHHE BhICIIEr0 oOpa3zoBaHus «OMCKHH TOCYAapCTBEHHBIM TEXHUYECKHUM
yHUBepcuTeT», HayuHno-oOpa3oBaTenbHbIN pecypcHbIi 1ieHTp «HanotexHomorun», 3A0 «3aBoxa po3iuBa
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MUHEpaIbHOU BOABI ,,OMCKHIT-», OOIIECTBO C OrPAaHNYCHHON OTBETCTBEHHOCTHIO «OMCKHIA CTEKOIBHBIN
3aBOMI»).

Tema 3. YBJIeKaTeJIbHO M MPOCTO O IBHKEHHH M B3auMojleiicTBUM TeJl (8 yacoB)

Cunbl B MEXaHUKE U UX 00ILIUE XapaKTEPUCTUKH.

Ilpakmuueckue u kcnepumenmanvHovle 3a0aHUA:

14. NccnenoBaHue 3aBUCUMOCTH CUJIBI TSXKECTU OT MAcChl TeJa.

15. UccnenoBanue 3aBUCUMOCTH CHJIbI OTPbIBA JIMIIKOM JIEHTHI OT HOBEPXHOCTH OT YIJa, HOJ
KOTOPBIM ITPOUCXOUT OTPHIB.

16. CnoxeHnue cuil, HaPaBJICHHBIX 110 OAHOM MPSIMOIA.

17. N3mepenue kodpGUIMEHTa CUIIBI TPEHUS CKOJIBKEHUSI.

18. TpeHue u CONpOTUBIICHHUE CPEABL: CyXO€ TPEHHUE.

19. Tpenue u cONPOTUBIICHUE CPEMBI: BI3KOE TPEHHE.

Bosmoscuvie 06vexmot Ikckypcuii: npeanpustus ropoaa OMcka u OMckoil obsactu (Harpumep,
OMCcKHii Cy1TOpEMOHTHO-CYAOCTPOUTENBHBIN 3aB0JI, OMCKHUI 3aBOJI CMa304HBIX MATEPUAIIOB).

Tema 4. YBjiekaTeJIbHO H POCTO 0 AaBJieHHH (7 YaCcoOB)

OcHOBHBIE 3aKOHOMEPHOCTH TIepeladyd JaBJICHUS TBEPABIMH TEJIaMH, XUAKOCTSIMH U Ta3aMHu.
[IpakTuueckoe npuMeHenue 3akoHa [lackansg. O6GnacTh NpUMEHEHUs U KJIACCU(UKALN THEBMAaTHUYECKUX
MaIluH.

[Iporekanue pu3nuecKux MpoLeccoB oA JeicTBUEM atMochepHoro nasieHus. [Ipucnocobnenue
JKUBBIX OPraHU3MOB K Pa3IUYHOMY JaBJICHHUIO.

Hayunoe u skcnepumeHTanbHOE 000CHOBAaHUE CYIIECTBOBAHMS CHIIBI Apxumena: «3amada maps
I'eponay, «Ilonet mapoB MoHroabhbEY.

Ilpakmuueckue u IKkcnepumenmanvHovle 3a0aHUA:

20. VccnenoBanre 3aBUCHMMOCTH JABJICHHS OT TUIOIIAIA TTIOBEPXHOCTH.

21. OnpeneneHue naBieHUs NUIMHIPUIECKOTO Tesa. KoHCTpynpoBaHue BakyyMHOM Oa3yKH.

22. KoHCTpyHpOBaHHE MOJEICH IS IEMOHCTPAIIMHM CYIIECTBOBAHUS aTMOC(HEPHOTO JTaBICHHUS.
«®ontan B OyThUIKEY. «llapuk He cyBaeTcs».

23. Boruncienue cuibl, ¢ KOTOpoi aTMocdepa TaBUT Ha TOBEPXHOCTh CTOJIA.

24. KoHCcTpyHpOBaHUe apeoMeTpa AJisl ONpeeseHHs! IIIOTHOCTH KHUJIKOCTH.

25. KoHCcTpyHpoBaHue MOJIENHN JIOAKH C 3alaHHON TPYy30IH0bEMHOCTBIO.

26. KoHcTpynpoBaH#e COOOIAIONUXCSI COCYIOB.

27. OnpeneneHne Macchl Tella, IIaBAIOIIETo B BOJIE.

Tema 5. YBiIekaTeJbHO U IPOCTO 00 IHepruu (8 yacos)

B Mupe mnpocTeiXx MEXaHM3MOB — 3HAaKOMCTBO C TEXHHYECKHMMHU YCTPOMCTBAMH M HX
KOHCTPYHPOBAHHUE.

OHepreTudecKue NpeBpaleHusl B MEXaHUKE.

IlIpakmuueckue u IKcnepumMenmaibHvle 3a0aHUA:

28. I/ICCJ'IGI[OBaHI/Ie BBIITOJIHEHHUSA «30J0TOr0 InpaBrjia MCXaHUKW» B HNPOCTLIX MCEXAaHU3MaAX
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(HEepaBHOIICUHBIH pbIYar), HETOABWKHBIN U TIOJBIKHBINA OJIOKH, HAKJIIOHHAS TUIOCKOCTb.

29. UccrnenoBanue BEIMYMHBI YCHIIUS O TOT YIJIa HAKJIOHA HAKJIOHHOM TIOCKOCTH.

30. Onpenenenne KITJI mpocThix MexaHu3MOB (OJIOK, CUCTEMBI OJIOKOB).

31. KoHucTtpympoBaHuE IPOCTOrO MEXaHU3Ma — BOPOTAa — M MCCIECAOBAHUE €r0 CBOHCTBY.
HccnenoBanue nepepacnpeaeseHus Harpy3Ku OajaKH Ha OIopax.

32. VccnenoBanue NPUHLIMIOB Pa0OTHI KJIMHA M BUHTA.

33. KonctpynpoBanue 1 u3y4eHue CBOMCTB BOPOTA, OJIHMCIIACTA.

34. KonctpynpoBaHue HaKJIOHHOU IJIOCKOCTH C 3a7jaHHbIM 3HaueHuem KI1/1.

35. HaxoskieHue eHTpa TSHKECTH, Pa3TUIHBIX (QUTyYp.

36. M3mepenne MexaHn4ecKor pabOoThl 1 MOLTHOCTH MPOCTHIX MEXaHU3MOB.

37. HaGmronenue 3a pa3IMuHbIMU MPEBPAIICHUSMHA YHEPTUH.

Ilnanupyemble pe3yibTaThl 0CBOCHUS KYPCa BHEYPOYHOM 1eATeIbHOCTH

JINYHOCTHBIE pe3yabTaThbl

B cpepe nampuomuueckozco eocnumanusi:

MpOSIBJIEHHE UHTEpECa K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCUUMCKON (PU3MYECKOU
HayKH.

B cgpepe epasrcoanckoeo u 0yxoeHo-npagCmeeHHo20 60CNUMAHUA:

TOTOBHOCTh K aKTHBHOMY YYacTHIO B OOCYKIEHMHM OOLIECTBEHHO-3HAUMMBIX U 3THUYECKUX
npoOieM, CBSI3aHHBIX C MPAKTUYECKHM NPUMEHEHHEM JOCTHKEHUH (U3UKH.

B cgpepe scmemuueckoco socnumanus.

BOCHPUSATHE ICTETUUYECKUX KauyecTB (PU3MYECKON HAyKH: €€ TapMOHHYHOIO IOCTPOEHMUS,
CTPOrOCTH, TOYHOCTH, IJAKOHUYHOCTH.
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B cgepe yennocmu nayunoeo nosnanusi:

pa3BUTHE HAy4YHOH JFO0O03HATEIBHOCTH, MHTEpPECca K HCCIEI0BATEIBCKOW JCATEIBHOCTH.

B cghepe popmuposanus kyrvmypol 300p0o6bs U IMOYUOHAILHO2O OACONOTYYUSL.

OCO3HAHHME BaYKHOCTH IPABHJI 0E30MAaCHOTO MOBEJICHHS C DJICKTPUUYECCKUM M TEIJIOBBIM
000py/J0OBaHMEM B JOMAIITHUX YCIIOBUSX.

B cpepe mpyoosoeco eocnumarnus.

AKTUBHOE y4aCTHE B PEIICHHH MPAKTUYECCKUX TPEeOYromuX (PU3NUECKUX 3HAHUHN; HHTEpEC K
MPAKTHYECKOMY HM3YYCHHUIO MPO(eccuii, CBSI3aHHBIX C (DU3UKOM.

B cgepe sxonocuueckoeo socnumanusi:

OCO3HAHHME TJOOAILHOTO XapakTepa dKOJOTHYECKUX MPOOJIEM H IyTeH WX PEIICHUS.

MertanpeaMeTHble pe3yJibTaThI

Yuuseepcanrvuvie yuebuvie noznasamenbnvie 0eucmeus

B cghepe 6azosvix nocuueckux oeticmautl:

o BBISIBJISITH M XapaKTEPU30BaTh CYIICCTBECHHBIC NMPHU3HAKU OOBEKTOB (SBICHUH);

o YCTaHABIIMBATh CYIICCTBCHHBIN MpPH3HAK KIacCU(UKAIMKA, OCHOBAHHS I OOOOIICHUS
U CpPaBHEHUS;

. BBISIBJISATH 3aKOHOMEPHOCTH U MPOTHUBOPEUUS B paccMaTpUBaeMbIX (hakTax, TaHHBIX U
HaOJIFOACHUSIX, OTHOCSIIITUXCS K (PU3UUCCKUM SIBICHUSIM;

o BBISIBJISITH  [IPUYUHHO-CJICJICTBCHHBIC CBSI3W TPU  HM3yYCHUU (PUINICCKUX SBICHUH U
IIPOIIECCOB; JENaTh BBIBOJBI C HCIOJB30BAHUEM JICIYKTUBHBIX W HMHIYKTUBHBIX YMO3aKIIIOUCHUH,
BBIJIBUTATh THITOTE3bI O B3aUMOCBSI3AX (DH3UYIECKIX BEIIMUUH.

B cghepe b6azosvix uccnedosamenvckux Oeticmeuii:

o MPOBOJUTh IO CAaMOCTOSATEIIFHO COCTAaBJICHHOMY TIUIAHY ONBIT, HECIOXKHBIHA
(bu3mYecKuil SKCIIEPUMEHT, HEOOIBIIIOE UCClIefOBaHUE (PU3UIECKOTO SIBJICHUS;

o OIICHUBATh Ha MPUMEHUMOCTH M JOCTOBEPHOCTH MH(GOPMAITHIO, TOTYUYEHHYIO B XOJI€
WCCIICTOBAHMSI UJIH SKCIIEPUMEHTA,

o camMoCTOsITeNbHO  (hopMynHpoBaTh  OOOOIIEHWS W BBIBOJBI 1O  pe3yjbTaTam
MIPOBEJCHHOTO HAOIIOIEHUS, OTIBITA, UCCIIEIOBAHUS;

o MIPOTHO3MPOBATH BO3MOXKHOE JJAIbHEHIIIEE pa3BUTHE (PH3UICCKUX TPOIECCOB, a TAKKE
BBIJIBUTATh TPEIIOIOKEHUS 00 MX Pa3BUTHH B HOBBIX YCIIOBUSX U KOHTEKCTAX.

B cgepe pabomul ¢ unghopmayueii:

o aHATM3UPOBAThH, CHCTEMAaTU3UPOBATh W HHTEPIIPETHPOBATH HHPOPMAIIHIO PA3TMIHBIX
BUJIOB U ()OPM MPEICTABICHUS.

YVuusepcanvnvle yueOHble KOMMYHUKAMUBHbBLE OeUCMEUS.

B cghepe oowenus:

o B X0JIe¢ OOCYXJIEHUs MPOEKTOB 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBIH
BBICKA3bIBaTh UJICU, HAIICIEHHBIC HA PEIICHHE 3a/1a4il U TOJJep)KaHUe OJ1aroKenareIbHOCTH OOIICHUS;

o myOJIMYHO MPEICTABISTH PE3YIbTAThl BHITOTHEHHOTO (PHU3UYECKOTO OIBITA (IKCIIEPUMEHTA,
HCCIICJIOBAHHUSI, TPOCKTA).

B cgpepe coemecmnoti desmenvrocmu (compyoruuecmea):

. MOHMMATh U HCIOJB30BaTh MPEUMYIIECTBA KOMaHIHOW WM MHAMBHAYAIbHON pabOTHI MPU
pelieHur KOHKPETHOUW (pr3nyeckoi mpoOIeMsr;

. IIPUHUMATh LE€JIM COBMECTHOW J€ATEIbHOCTH, OpPraHU30BBIBATH JACHCTBUS 10 €€
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JOCTHKEHHUIO: PACTIPENIeTSATh POJIH, 0OCYKIATh IPOIIECCHl M PE3yIbTaThl COBMECTHOU paOOTHI;
00001aTh MHEHUS HECKOJILKHX JIIOIEH;

o OIICHMBAaTh KA4eCTBO CBOErO0 BKJaJa B OOMMA TPOAYKT IO KPHUTEPHSM,
CaMOCTOSITEIILHO CPOPMYITUPOBAHHBIM YUYACTHHKAMH B3aUMOJICHCTBUSI.

Vuuseepcanrvuvie yuebHble pecyiimuenvie OeUcmeus

B cipepe camoopeanuzayuu:

o CaMOCTOSITEIILHO COCTABJISTh TUIAH UCCIIEIOBAHMS C YIETOM UMEIOIIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATH IpeIaraéMble BAPHAHTHI PCIICHH.

B cghepe camoxonmpons (peghnexcuu):

o OOBSICHATh IPUYHHBI IOCTHKCHUS (HEIOCTHIKEHHSI) PE3yJIbTATOB JCSITEIbHOCTH, 1aBaTh
OIICHKY TPHUOOPETEHHOMY OIIBITY;

o OIICHUBATHh COOTBETCTBUE PE3yJIbTATA LN U YCIOBHSIM.

B cgpepe pazeumusa smoyuonanvHoco unmeniekma:

. CTaBHUTH ce0s1 HA MECTO JPYroro 4ejJ0BeKa B XOE CIopa WK JUCKYCCUH Ha HAyYHYIO
TEMY, TIOHUMAaTh MOTUBBI, HAMEPEHUS U JIOTHKY JIPyToro.

B chepe npunsamus cebs u opyeux:

. NPU3HABATh CBOE MPABO Ha ONIMOKY MPU pelieHUu: (PU3HUSCKUX 3aa4 I B
YTBEPXKICHHUSIX Ha HAYYHBIC TEMBI M TAKOE JKE MPABO APYTOro.

IIpenmeTHble pe3ybTaThl 15 o0yuyaomuxcs 7,8 kiacca:

1) UCIOJIb30BaTh IOHATUSA «(PU3NYECKUE U XUMHUYECKHUE SIBJICHUSA»; «HAOJIOJIEHUEY,
«3KCTIEPUMEHT, «MOJIENbY, KTUIIOTE3a»; «arperaTHble COCTOSHUS BEILECTBAY»; «MEXaHUYECKOE JIBUKEHUE
(paBHOMEpHOE, HEPAaBHOMEPHOE, NPSIMOJIMHENHOE)», « TPaeKTOpUsL», «PAaBHOJAEHUCTBYIOIIAS CHID»,
«aepopmanus (ynpyras, IacTUHIECKas)», «HEBECOMOCThY, «COOOIIAIOLINECS COCYABD;

2) pasznuuaTth SIBJICHUS MO ONHUCAHUIO MX XapaKTEPHBIX CBONCTB M Ha OCHOBE OIBITOB,
JIEMOHCTPUPYIOLIUX JAaHHOE (PU3UYECKOE SIBJICHUE;

3) IIPOBOAMTD OTIBITHI 10 HAOMIOACHUIO (PU3NYECKUX SBJICHUIN WU (PU3NUYECKUX CBOMCTB TEI:
(bopMyIIMpOBaTh MPOBEPSIEMbIE TPEATIONO0KEHHS, COOUPATh YCTAHOBKY U3 PEJIOAKEHHOTO 000pY10BaHUS,
3aIMCBIBATH XOJI OIBITA U POPMYIIHPOBATH BHIBOJIBI,

4) BBIMOJHATH MpPSIMbIE H3MEPEHUS DPACCTOSHUS, BPEMEHH, MAacchl Teja, 00beéMa, CUIIbIU
TEMIIepaTyphl ¢ UCIIOJIb30BAaHMEM aHAJIOTOBBIX U IIM(PPOBBIX TPUOOPOB; 3aUCHIBATh MTOKa3aHUs IPHUOOPOB
C Y4€TOM 3aJJaHHOM aOCOIIOTHOW MOTPEIIHOCTH U3MEPEHUI;

5) IPOBOJUTH HCCIEIOBAaHUE 3aBUCUMOCTH OIHON (HU3UYECKOM BEIMYMHBI OT JPYroic
UCIIOJIb30BaHUEM IPSIMBIX U3MEPEHUH; Y4acTBOBATh B IUIAHUPOBAHUM YUE€OHOTO MCCIIEJOBaHUS, cCOOUPATh
YCTAaHOBKY W BBINOJHATh HM3MEPEHMs], CcJeays NpeIoKEHHOMY IUIaHy, (PUKCHpOBaTh pe3yJbTaThl
MOJTyYeHHOW  3aBUCUMOCTH (U3WYECKUX BEIMYUH B BHUAE MPEAJOKEHHBIX TaOIHIl U rpapuKoB,
JIeJIaTh BBIBOJBI O PE3yJIbTaTaM HUCCIIEIOBaHUS;

6) IPOBOJANTH KOCBEHHbIE H3MepeHUs (U3MUECKUX BEJIUYUH, CIeAys MpelIoKEeHHON
UHCTPYKLIMU:  TpPU  BBINOJHEHUM  HU3MEPEHUH  COOMpaTh  SKCIEPUMEHTAIBHYIO  YCTaHOBKY
U BBIYMCIIATH 3HaYEHHE UCKOMOW BEJIMYMHBI,

7) co0JII01aTh MPaBUIIa TEXHUKU 0€30MacHOCTH Ipu padoTe ¢ 1abopaTOpHBIM 000pYI0BAHUEM;

8) nyOIMYHO JienaTh KpaTKUe COOOIIEHUS O pe3ylbTaTax IPOEKTOB WIM y4eOHBIX
UCCIICIOBaHMIA; MPH 3TOM TI'PAaMOTHO HCIOJb30BAaTh WM3YYECHHBIH MOHATHUHHBIN ammapaT Kypca (HU3UKH,
COIIPOBO’KIATh BBICTYIIJICHUE IIPE3EHTaLUEH;

9) IpPU BBINOJIHEHUH YYEOHBIX NPOEKTOB M HCCIEIOBAaHHUH pacrpelnenarbs 00s3aHHOCTH
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B I'pynmne B COOTBCTCTBHMU C ITOCTAaBJICHHBIMH 3adadaMH, CICAWTL 3a BBIIIOJHCHHEM ILIaHa ,HCP'ICTBHI;'I,
AaCKBATHO OLICHHUBATb COOCTBEHHBIH BKJIaJ B JACATCIBHOCTH I'PYIIIBI; BBICTPAMBATh KOMMYHHKATHUBHOC
BSaHMO,Z[efICTBHe, YUUThIBasA MHCHUC OKPYKAIOIIUX.

Hpe)lMeTHbIe pe3yJabTaThl AJsd oﬁyqamnmxcﬂ 8 kiacca:

1) HUCHOJIb30BaTh MOHATHUS «Macca M pa3Mepbl MOJIEKYJD», «TEIUIOBOE JIBHKEHHUE
aTOMOB M MOJIEKYJ», «arperaTHble COCTOSIHUS BEIIECTBa», «KPUCTAIUIMYECKUE U aMOp(HbIE Teaay,
«HACBILICHHBIA ¥ HEHACBIIIEHHBIN Map», «BJIAXHOCTh BO3/1yXa»; «TeMIIepaTypa», «BHYTPEHHSIS
DHEPTHUS», «TEIJIOBOW JBUTATEJb»; «3IJIEMEHTAPHBIN 3JIEKTPUUECKUU 3apsa», «IIJIEKTPHUUYECKOE
MOJIe», «IIPOBOJHUKI» U «JIUAJICKTPUKN», IOCTOSIHHBIA SIIEKTPUYECKHUN TOK», «MarHUTHOE
oJjie»;

2) pa3iuyaTth SBJICHUS: DJICSKTPU3ALUS TeEJI, B3aUMOJCHCTBUE 3apsiioB, ICHCTBUS
3JIEKTPUYECKOI 0 TOKa, KOPOTKOE 3aMbIKaHUE, B3aUMOJAEHCTBUE MAarHUTOB, JIEUCTBUE MarHUTHOT'O
I10JISI HA TIPOBOJIHUK C TOKOM, 3JICKTPOMAarHUTHAs UHIYKIUS) — MO OMHUCAHUIO UX XapaKTEePHBIX
CBOMCTB M Ha OCHOBE OIIBITOB, JIEMOHCTPUPYIOIIHNX JaHHOE (PU3NYECKOE SIBICHUE;

3) ONMHUCHIBATh HW3YYEHHBIE CBOMCTBA Tel U (U3HUUECKHUE SBIICHHUS, HCIOIb3YS
(bu3ndecKkue BEIIMYHUHBI (TEMIIeparypa, BHYTPSHHSSI dHEPTHs, KOJIUYSCTBO TEIUIOTHI, YASIbHAs
TEIJIOEMKOCTh BEILIECTBA, yAe/IbHAsl TEIJIOTa MJIABJICHUS, yAeJIbHAsl TEIJIOTa MapooOpa3oBaHUs,
yJIeabHas TEIJIOTa CrTOPAaHUs TOIUINBA, KOA(P(PUIIMEHT MOJIE3HOT0 JCHUCTBUS TEIUIOBOW MAaIlIMHBbI,
OTHOCHUTEJIbHASI BJIAKHOCTH BO3JyXa, JJEKTPUUECKUU 3apsid, Cujla TOKa, 3JJIEKTPUYECKOE
HAIps>KEHUE, COIMPOTUBIIEHHE IMPOBOJHHUKA, YJIEIbHOE COIPOTHUBIICHHE BellecTBa, padora u
MOIITHOCTh JJIEKTPUUYECKOTO TOKA); IPU OMUCAHUU MPABUIILHO TPAKTOBATh (DU3UYECKUN CMBICI
HCIIOJIb3YEMbIX BEJIMYUH, 0003HAYCHUS U €AUHUIIBI (PU3NYESCKUX BEJIUYUH, HAXOIUTH (DOPMYIIHI,
CBSI3BIBAIOIIINE JAHHYIO (PU3MYECKYI0 BEIUYHWHY C APYTHMMH BEIMYUHAMH, CTPOUTH Tpaduku
W3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEJIUYHH;

4) XapaKkTepru30BaTh CBOWCTBA Tei, (PU3UYECKUE SBJICHUS U MPOIECCHI, UCMOJIb3Ys
OCHOBHBI€ TMOJIOKEHUS MOJICKYJISIPHO-KMHETHUYECKOW TEOpPHUH CTPOCHUSI BEIIECTBA, IPUHIIUI
CYTIEPIIO3UIINU TT0JIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsijia, 3akoH Oma Jist
ydacTKa 11em, 3akoH Jxoys—JIeH1ia, 3aKoH COXpaHEHUsI SHEPTUH; TPU ITOM JIaBaTh CJIOBECHYIO
hopMyTHPOBKY 3aKOHA U 3aIIUCHIBATh €T0 MAaTEMaTHUECKOE BHIPAKEHHUE;

5) OOBSICHATH (PU3UYECKHUE TMPOIIECCHl M CBOMCTBA TeJl, B TOM YHCJE€ U B KOHTEKCTE
CUTYyaIlMil NIPAaKTUKO-OPHUEHTUPOBAHHOTO XapaKTepa: BbISBISTh IPUUUHHO-CIIEACTBEHHbBIE CBSI3H,
CTpOUTh OOBsCHEeHHE U3 1-2 JOrmYecKux MmaroB ¢ omopod Ha 1-2 W3ydeHHBIX CBOICTBa
(u3nYecKkux sABJICHUN, PU3NUECKHX 3aKOHOB MJIM 3aKOHOMEPHOCTEMH;

6) pacrio3HaBaTh MPOOJIEMBI, KOTOPhIE MOXXHO PEIIUTh MPU MOMONIUA (PUZUIECKUX
METOJIOB; HCIIOJb3ysl OIMCAaHUE WCCIICIOBAHUS, BBIICISITE MPOBEPSIEMOE TPEANOIOKECHHE,
OIICHUBATh MPABUIIBHOCTH MOPSIIKA IMIPOBEICHUS UCCIICIOBAHUS, JIEJIaTh BHIBOJIBI;

7) MMPOBOJAUTH OMNBITHI MO HAOMIOACHUIO (UWUECKHUX SBICHUN WIH (DUINISCKUX
CBOMCTB Ten: (opMyIupoBaTh MOPOBEpsieMbIe MNPEANOJIOKEHUs], COOHpaTh YCTAaHOBKY W3
MPEJIIOKEHHOTO 000PY/IOBAHHUS; OIMUCHIBATH X0 ONbITa U (OPMYIIUPOBATH BHIBOJIHI,

8) BBIMIOJIHATH IPSMBIE U3MEPEHMSI TEMIIEpATyphbl, OTHOCUTEIBLHON BIA)XKHOCTH BO3/1yXa,
CHJIbl TOKAQ, HaNpPSHKEHUSI C HCIIOJIb30BAaHHEM aHAJIOTOBBIX MPUOOPOB U JAaTUYUKOB (PU3NUECKHUX
BEJIMYMH; CPAaBHUBATH PE3YJIbTAThl U3MEPECHUHN C YUETOM 3aJJaHHOU aOCOIIOTHOM MOTPEITHOCTH;

9) MPOBOJUTH WCCIEAOBAHNE 3aBUCHUMOCTH OJHON (PM3UUYECKON BEITUUYHUHBI OT JIPYTOH C
HCTIOJIb30BAaHUEM TIPSIMBIX HW3MEPEHUN: IUIAaHUPOBATh HCCIENOBaHHUE, COOMpaTh YCTAaHOBKY H
BBITIOJIHSITh U3MEPEHHUS, CIENys MPEIJI0KEHHOMY IUIaHy, (PMKCHPOBATh PE3YJbTAThl MOTYYECHHOU
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3aBUCUMOCTH B BHJIC TAOJIHI] U TPAPHUKOB, JCIaTh BBIBOJBI IO PE3yJIbTaTaM HCCIICIOBAHUS;

10) OpoBOAUTH KOCBEHHBIE M3MEPEHUS (PU3MYECKUX BEIHMYHMH; IJIAHUPOBATH M3MEPCHUS,
coOupaTh IKCHESPHUMEHTAIBHYIO YCTAHOBKY, CICAYs MPEII0KCHHOW WHCTPYKIIMH, U BBIYHUCIISITH
3HA4YECHHUE BEJIMYUHBI;

11) coOmromarh mpaBujida TEXHUKH O€30MACHOCTH IIpU paboTre ¢ J1abopaTOpHBIM
000pyA0BaHUEM;

12) xapakKTepu30oBaThb IPUHILMIIBI JACHCTBHS H3YyUYCHHBIX MPUOOPOB U TEXHUYSCKHUX
YCTPOMCTB C OIOPOM HAa WX OMHUCAHUWS, MCHOJb3Yys 3HAHUS O CBOMCTBAX (PU3HMYCCKUX SBJICHUH
1 HeOOXOIMMBbIC (PU3NUECKHE 3aKOHOMEPHOCTH;

13) pacmo3HaBaTh NPOCTBIC TCXHHUYECKHE YCTPOHMCTBA U M3MEPHUTEIbHBIE ITPUOOPHI IO
cXeMaM HM CXEMaTH4YHBIM PHUCYHKaM; COCTaBJISITh CXEMbl  JJICKTPUYECKHUX  IICTICHC
MMOCJICOBATEIbHBIM W TMApaJUICIbHBIM  COCIMHEHHEM JJIEMEHTOB, pa3jiiyas YCJIOBHBIC
0003HAYCHHUS 2JIEMEHTOB JJICKTPUISCKUX IICIICH;

14)  npuBoauTh npuUMEpbl / HAXOAUTh HWHPOPMAIMIO O MpPHMEpPax MMPAKTHISCKOTO
HCTIOJIB30BaHUs (PU3MYCCKUX 3HAHUH B TMOBCEIHEBHOW >KU3HH ISl 00ECIieueHUss 0€30MacHOCTH IIPH
oOpamieHur ¢ TPUOOpaMM M TEXHUYCCKUMH  yCTPOWCTBAMH, COXPAHCHHUS  3]0POBbS H
COOJIFOZICHUSI HOPM 3KOJIOTHYECKOI'0 TOBEICHUSI B OKPYIKAIOIICH Cpeie; OCYIIECTBISATH IOHCK
nHpopManuu GU3NIECKOro colepKanus B ceT VIHTepHET, Ha OCHOBE MMCIOIIUXCS 3HAHUU B ITyTEM
CPaBHEHHS  JOINOJHHUTEIBHBIX HCTOYHHUKOB  BBIACIHATH HH(POPMAIMIO, KOTOpas  SBJISCTCS
IIPOTHBOPECUYMBOM MM MOYKET OBITh HEOCTOBEPHOM;

15) wucnonb30BaTh TMPU  BBINOJHECHHH YYEOHBIX 33aJaHUN  HAYYHO-TIOYJISIPHYIO
IATEePaTypy (PU3HMUIECKOro cojaeps’kaHus, CIPABOYHBIC MaTepHallbl, pecypchl cetn HMHTepHeT;
BJAJIETh TMPHUEMaMH KOHCHEKTHPOBAHUS TEKCTa, MpeoOpa3zoBaHuss WHOOpMALMU W3 OJHOU
3HAKOBOW CHCTEMBI B JIPYTYIO;

16) co3gaBaTh COOCTBEHHBIC NHUCBMEHHBIE M KpPAaTKUE YCTHBIE COOOIICHHS, 0000Immas
MHGOPMALIMIO U3 HECKOJIBKUX HCTOYHUKOB (PU3MYECKOTO COJEpKaHUs, B TOM 4YHCIE MyOIUYHO
MPEJICTABIIATH PE3yJIbTATHl TPOCKTHOM FUTH MCCIEAOBATEIBCKON JISSITEILHOCTH; TIPH 3TOM I'PAMOTHO
WCIIOJI30BaTh M3YYCHHBIM TOHATUHHBIA amnmapar Kypca (U3WKH, COMPOBOXKIATH BBICTYIJICHHE
IIpE3CHTaIuEH.
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TemaTu4eckoe NJIaAHUPOBaHUE

Ne Tembl 3aHsATHI Kou-Bo JeAATeJbHOCTD 00y4ar0IMXCs DJIEKTPOHHbIE
n/n 4acoB pecypcbl
7 knace
1 | «YBiekareabHO U IPOCTO 6 . W3yuenne crTpoeHHs, MpHHOMNA paboTel W o0nactu npuMeHeHus | Poccuiickas
0 MO3HAHUU OKPY>KaIOIIEro buznyeckux Npudopos; JIEKTPOHHAs
o H3roroBieHne n3aMepUTENbHBIX TPUOOPOB; HIKOJIA.
2 | «YBIEKaTeIbHO U MPOCTO 5
O CTPOCHHUH BEIIECTBA» . Onucanue ¥ NpOBEJEHUE IKCIIEPUMEHTOB; Conepxanne
) ITpoBeneHue uccnenoBaHuii (GU3NIECKUX SBJICHUHN, 3aKOHOB; Kypca «Pu3nKa»
3 | «YBIeKaTenbHO U IIPOCTO 8 Coznanue cnoBecHON MOJIENIN IKCIIEPUMEHTa, PUKCUPOBAHNE BHUMAHHUS Ha (http_S:/ /resh.edu.ru
O ABIDKCHUH U3MEPSIEMBIX (U3UYECKUX BEITMYMHAX; /subject/28/)
1 B3aUMOJCUCTBUH TCID) o 3anonaHeHne TabIUIbl JaHHBIX, JISKALIUX B OCHOBE IIOCTPOECHHS TPapUKOB;
4 | «YBaeKaTenbHO M IPOCTO 7 ITocTpoeHue rpaQuKOB O TAONMYHBIM JAHHEIM, (OPMYIMPOBAHUE
O AaBIICHHMY THIOTE3 O XapaKTepe 3aBUCUMOCTH MEXY (PHU3NUECKHUMH BeTHYMHAMU,
5 | «YBIeKkaTenbHO M IPOCTO 00 8 [TpuBenenue MaTeMaTHYECKUX OIHMCAaHUA B3aMMOCBS3M  (PU3HUYECKHUX
SHEPrun» BEITMYMH, MAaTEMAaTHYECKUX 000OIIIEHHI MOTYyUYEeHHBIX PE3yIbTaTOB;
o KoHcTpynpoBanue u co3ganue Mojesen, npubopos;
. ITocemenue 3xcKypeuit;
o BricTymnnenue ¢ oryetamu 00 U3y4EHHOM SIBJICHHH, 3aKOHE U T.11.;
o VYyacTie B pa3TMUHBIX KOHKYPCaX, COPEBHOBAHHMSX;
o VY4acTue B HccIe10BaTeIbCKOM IMPOEKTE.
Dopma nposedenus 3anamuii: Oecena; JEKIUH C dJIEMEHTaMu Oeceqbl, Beuepa,
KOHKYpCHl  (DM3HWKH;  OKCKYpCHHW;  IOKOJNbHAs  ONIUMIMANa,  peIICHHE
OKCIIEPUMEHTAIbHBIX M PACUYETHBIX 33Ja4, NPAaKTHKyM; TpPOEKTHas pabdoTa;
[TpakTHyeckne pabOTHI KCCIEIOBATEIHCKOTO XapaKTepa; JOMAIIHUH SKCIIEPUMEHT
8 kimacce
1 | «YBrnekarenbHO U MPOCTO 15 o W3ydyenune cTpoeHus, MpUHIMNA paboThl W obOmactu npumeHeHus | Poccuiickas
O TETUTOBBIX SIBJICHUSIX) bu3nIecKuX MpUOOPOB; AJIEKTPOHHAS
2 «YBIEKATEIbHO U IMpoCcTO 00 19 (] N3rorosienue U3MEPUTEIIBHBIX pr}6opo]3; IKoJIa.
QJICKTPUYECKUX W MAarHuTHBIX ° Omnucague u IIPOBEICHUE DKCIIEPUMEHTOB; CozlepxcaHMe
ABIICHUAX) o HccnenoBanue GU3NIECKUX SBICHHIA, 3aKOHOB,; Kypca «Dusnka»
. Co3/1aHHE CI0BECHOI MOLENH dKCIIepUMenTa, (prKcupoBanue BuuManus Ha | (NIPS:/resh.edu.ru







U3MEPSEMBIX PU3NIECKUX BEIHMUNHAX;

o 3amonHeHHEe TaOIHIl JAHHBIX, JIKAIUX B OCHOBE TIOCTPOCHHS T'PaPHUKOB;
[TocTpoenue rpadukoB 1O TAaOJIMYHBIM JaHHBIM, (HOpPMyITHpPOBaHUE
THIIOTE3 O XapaKTepe 3aBUCHMOCTH MEXy (PU3NUCCKUMU BEIIMIHMHAMU;
dopMyMpoBaHHE MAaTEMATHUYECKHX OIMHMCAHUIN B3aUMOCBS3H (PU3UUYCCKUX
BEJIMYMH, MAaTEMAaTUYECKUX 0000IICHN TTOyUYEHHBIX Pe3yIbTaTOB;

° KoucTpyupoBanue u co3ganue MoJieneid, mpuOopoB;

. [Tocerenne 3KCKypCHii;

° BricTymienue ¢ oTueramu 00 M3y4SeHHOM SIBJICHHH, 3aKOHE | T.]I.;

° YyacTue B pa3IMuyHbIX KOHKYpPCax, COPEBHOBAHUSX;

° YyacTue B HCCIIeIOBATEIILCKOM ITPOCKTE.

Dopma nposedenus 3anamuii: Oecena; JICKIUU C JIEMEHTaMHM Oecenpbl, Bedepa,
KOHKYPCHI busnkwy; 9KCKYPCHH, MIKOJIbHAS ONIUMITHA/A,  PEIICHUE

HKCIIEPUMEHTAJbHBIX W PACUETHBIX 3a]a4, MPaKTHKyM; IpoeKTHas paboTa;
[IpakTrueckue pabOTHI UCCIIEIOBATEILCKOTO XapaKTepa; JOMAITHUN IKCIIEPUMEHT

/subject/28/)




