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IHosicuuTeaLHAA 3aNMNCKA

[Iporpamma pazpaboTaHa B COOTBETCTBUU C TpeOoBaHUsIMU DeiepanbHOTO
rOCy/IapCTBEHHOTO 00pa30BaTENBHOTO CTaHIapTa OCHOBHOTO OOIIIETO
oOpa3oBaHuUsl, OPUEHTUPOBAHA HA 00ECIIeYeHNE HHIUBUIyIbHBIX TOTPEOHOCTEH
oOyJaroluxcs U HalpaBiieHa HAa JOCTHKEHHE IJIAHUPYEMBIX Pe3yIbTaToOB
OCBOEHUS POTPaMMBbl OCHOBHOTO OOIIIET0 00pa30BaHus C y4EeTOM BbIOOpa
ydacTHUKaMU 00pa30BaTeNIbHBIX OTHOIICHUH KYpPCOB BHEYPOUHOH 1€ATEIHOCTH.

[Iporpamma kypca BHEYpOUHOU AEATENBHOCTHU MO (U3MKE OCHOBBIBACTCS HA
COUETaHUU JabOPATOPHBIX UCCIEAOBAHUM C UCIIOIB30BAaHUEM 00OPYI0BAHMUS
IIEHTPOB 00pa30BaHMs €CTECTBEHHOHAYUYHOU HampaBieHHOCTH « Touka pocta» u
dbopMHUpPOBaHUU [IEHHOCTHOTO OTHOIICHUS K IPUPOJIE, 3HAHUSAM, 3I0POBBIO, Yepe3
OpPraHU3alHI0 TPOEKTHO-UCCIIEIOBATENBLCKON U SKCIIEPUMEHTAIBHOMN
JIESITETbHOCTH.

[Iporpammoii npeaxycMoTpeHO (OPMUPOBAHUE COBPEMEHHOTO
TEOPETUYECKOI0 YPOBHS 3HAHUH, a TAK)KE MPAKTUUECKOT'0 OIbITa paboThI €
71a00paTOPHBIM 000PYIOBaHUEM, OBJIAICHUE TIPUEMAMU UCCIIEOBATEIBCKON
JesATeIbHOCTH. MeTo/bl OpraHu3ali 00pa30BaTEIbHON U HAYYHO-
UCCIIEIOBATENBCKOM 1EATEIbHOCTH PEIYyCMaTPUBAIOT (POPMUPOBAHUE Y
O0Oy4YaroIIMXCs TBOPUYECKOTO MBIIIJIEHUS, CBOOObI CAMOBBIPAKEHHUS U
WHJVBUAYAJIBHOCTH CYXKICHUU.

[IporpamMmma nmoMo>KeT HIKOJIBHUKY B 00Jiee riTyO00KOM M3yYEeHUU
MHTEpECYIOIIel ero 00JacTi eCTECTBEHHBIX HAYK, a TAK)KE B IPUOOPETEHUHU
BaXHBIX COITMATBHBIX YMEHH, HEOOXOIUMBIX JJIsl MPOAYKTUBHOMN COIMATH3AIIH
1 (hOpMHUpPOBaHUA IpaKIaHCKON mo3uiuu. O0yuaromuecst Hay4JaTcs:

— CaMOCTOATENBHO PEIATh AKTYAJIbHBIE UCCIIEIOBATEIBCKAE WM TPAKTUYECKUE
3aJlauu, BKIIOYAIOIINE B €0 yMEHUE BUJIETh, aHATM3UPOBATh U pelniaTh
po0IeMBbI, yMEHUE TUIAHUPOBATH CAMOCTOSITEIIBHYIO Pa0OTy U KOHTPOJIUPOBATH
CBOE MPOJIBUKEHHE K JKEIIAEMOMY PE3YJIbTATY;

— TEHEepUpoBaTh U OPOPMIISITH UCH, O0JIEKaTh UX B yIOOHYIO JJIst
pacnpocTpaHeHus: Gopmy;

— YB@XHUTEJIHLHO OTHOCUTBCS K UYXKUM B3TJISJIaM U UJIESIM, K
WHTEJUICKTYaJIbHOM COOCTBEHHOCTH;

— TyOJMYHO BBICTYNATh MIepe]] ayAUTOPUEH, apryMEHTHPOBATh U OTCTauBaTh
CBOIO TOUYKY 3pEHMSI, OTBE€YATh HAa BOIPOCHI CBEPCTHUKOB U B3POCIIbIX,
KOPPEKTHO YOXIaTh IPYTUX B CBOEH MPABOTE, MPOJBUTATH CBOU HJICH;

— paboTaTth CO CleNHATU3UPOBAHHBIMA KOMITBIOTEPHBIMU ITPOTpaMMaMH,
J1ab60paTOpHBIM 000PYAOBAaHUEM, TEXHUYECKUMH YCTPOUCTBAMH,



OMOIMOTEYHBIMU (POHIAMU M UHBIMH PECYpPCaMH, C KOTOPBIMH MOXET OBbITh
CBsI3aHa IPOEKTHO-UCCIIEN0BATEIbCKAS NEATEIbHOCTD IIKOJIBHUKA.

[TporpamMMa Kypca BHEYpOUHOH AeaTeabHOCTH «DU3HKa YBICKATEIBHO U MPOCTOY
paccurTaHa Ha peanuzaiuio B 7 kiacce (34 yaca) u B 8 kiacce (34 gaca). @opmar
0OyYeHHUs OYHBII.

[Iporpamma Kypca BHEYpOUHOU AESATENBHOCTH pa3padoTaHa ¢ yu€ToM padbouei
POrpaMMbl BOCIIUTAHUS], YIUTHIBAET IICUXOJIOTO-TIEIarOTMUYeCKHEe 0COOCHHOCTH
Bo3pacTa oOy4aromuxcs 7—8 kinaccoB. CoeJMHEHHE HA MPAKTUKE 00yvaromien u
BOCIIHUTATEIBHON JACSITENFHOCTHU NIeAarora, OpUeHTUPOBaHKUE €€ HE TOIBKO Ha
MHTEJUIEKTyalIbHOE, HO M HA HPAaBCTBEHHOE, COLIMAIBHOE pa3BUTHE peOEHKa,
IPOSIBIISIETCS:

® B [IPOBEJACHUN UHTEPAKTUBHBIX (DOPM 3aHATHIA, 00ECTICUNBAIOIITIX
BOBJICUCHHOCTh O0YYAIOIIUXCSI B COBMECTHYIO C ME€IarOroM U CBEpCTHUKaAMU
JEATENIbHOCTD;

® B CO3/IaHUU YCIIOBUM JUISl pa3BUTHUS U pealii3allii HHTepeca 00yJaromuxcs
K CAMOPA3BUTHIO;

® B CTUMYJIMPOBAHUU O0YUAIOIINXCS K UHTEIJIEKTYaJIbHOU JIESITEIbHOCTH,
dbopMUpOBaHUM MUPOBO33PEHUS HA OCHOBE HAYYHOTO MTO3HAHUSI MUPA.

PexomenayeTcs ucronp30BaTh JAHHYIO TPOTPAMMY ISl LIKOJI C HU3KUMU
oOpazoBarenbHbIMH pe3yibTaTaMu (nanee — LIHOP), nns moarotoBku
oOyyJaromumxcs K ycrnenHomy BeinojiHenuto 3aaanuit [ 1A, BIIP u
pesynbratuBHOTO yuacTus Bo BcOIIl. Taxxe nporpamMmma mno3BodisieT GopMUpOBaTh
y oO0y4aromuxcs (PyHKIIMOHATBHYIO TPAMOTHOCTH (€CTECTBEHHO-HAYYHYIO U
YUTATEITBCKYIO).

Conep:xanue Kypca BHEYPOUHOM 1€ATEJILHOCTH
7 kaace
Tema 1. YBjIeKkaTeJbHO M MPOCTO 0 MO3HAHUM OKPY:Kaloiero Mmupa (6 4acon)

@uznyeckuil 3kcnepuMeHT. MoaennpoBaHue sIBJICHUN U 00BEKTOB
npupoabl. Pu3ndecKre BENMYMHBI U UX u3mepenue. [Iposepka rumnoressl o
JMHEWHOMN 3aBUCUMOCTH JUIMHBI CTOJIOMKA )KHUJIKOCTH B TPYOKE OT TeMIepaTypBhl.
TOYHOCTH ¥ MOTPEMIHOCTh U3MEPEHUM.

HpaKTI/I‘-IeCKI/Ie M SKCIICPUMCHTAJIBHBIC 3a1aHUA:

1. Ompenenenue 1EHbI IETEHUS PA3TUIHBIX TPUOOPOB.
2. OmnpeneneHrie reOMETPUUECKUX pPa3MepOB Tell.

3. MsroroBneHue N3MEPUTEIHHOTO MIJIMHIPA.

4. U3rotoBieHue TEPMOMETPA.



5. Usmepenue oObeMa, MacChl OMHOM KaTuT KUIKOCTH (BOJIBI, Maclia),
HCIIOJIB3YS METOJI PsJIa.

6. M3mepeHue TOMMIMHBI JTUCTa OyMarm.

7. OmeHka pa3MepoB KJIETOK (pacTeHHI: 1IBETOB, IEPEBHEB U T.1.) C
HCIIOJIb30BaHUEM IU(PPOBOTO MUKPOCKOTIA.

Tema 2. YBJiekaTe/1bHO H POCTO 0 CTPOCHUM BeulecTBa (S yacos)

Knaccudukanus HabM01aeMBIX SIBJICHHN, JOKA3bIBAIOIIUX AUCKPETHOE
CTPOEHUE BEIIECTBA.

XapaKTepI/ICTI/IKa CYIICCTBCHHBIX ITPU3HAKOB arpCraTHbIX COCTOSIHUU
BCIICCTBA. HpI/I‘II/IHHO-CHeI[CTBGHHBIC CBA3U IIPpU U3YUCHHUU BSaHMOHCﬁCTBHH
YacTHUI BCIICCTBA, HAXOAAIMNXCA B PA3HBIX aI'pEraTHbIX COCTOAHUMAX. Ha6J'IIOI[€HI/Ie
34 KalIWJUIAPHBIMUA SIBJICHUSIMU.

HpaKTI/I‘-ICCKHC N SKCIICPUMCHTAJIBLHBIC 3a1aHUA:

8. OTPBITHI M0 HAOFOICHHUIO TETUIOBOTO PACIIMPEHUS Ta30B.

9. Huddysus B TBEpABIX TeNax, )KUIKOCTAX U razax.

10.M3mepenne ckopocTH npoTekanus nuddys3uu.

11.0OmnbITHI IO OOHAPYKEHUIO AEUCTBUS CHJI MOJIEKYJISIPHOTO MPUTSKCHUSL.
Kanunnsipasie sBieHus.

12.VccnenoBanre GU3NIECKUX XapaKTEPUCTUK KAIlJIU BOJIBI.

13.M3mepenne CKOpOCTH BIUTHIBAHUS KUIAKOCTEH U PACCMOTPEHUE
KallWJUIIPOB B MUKPOCKOI. POJIb KalMJUISPHBIX SIBJIEHUNA B OKPYXKAIOLIEH

cperne.

Bo3zmoorcnvie 006vexkmut 3kcKypcuii: nipennpustus ropoga Omcka u OMckoi
obsactu (Hanpumep, AKIMoHepHOe 0011ecTBO «Bricokue TexHomorumy,
denepanabHOE TOCYIAPCTBEHHOE OIOKETHOE 00pa30BaTENLHOE YUPEIKICHUE
BbICIIEro oOpa3zoBanusa «OMCKHIl TOCY1TapCTBEHHbBIN TEXHUYECKUN YHUBEPCUTETY,
Hayuno-o0Opa3oBarenbsHblil pecypcHbiii ieHTp «Hanorexnonmoruny», 3A0 «3aBon
po3nuBa33 MUHEpabHOW BOJIBI ,,OMCKUEi—», OOIIECTBO ¢ OrPaHUICHHOM
OTBETCTBEHHOCTHIO «OMCKHI CTEKOIBHBIN 3aBOI).

Tema 3. YBJiekaTeJbHO M MPOCTO O ABUKEHUH U B3aMMOJAeHCTBUU TeJ (8
4acoB)

Cuiel B MEXaHUKE U X 06LHI/IC XapaKTCPUCTUKHU.
HpaKaneCKne H IKCICPUMEHTAJBHBIC 3a/TAHUS:

14 VccnenoBanue 3aBUCUMOCTH CHJIBI TSDKECTH OT MaccChl TeJa.

15.UccnenoBanue 3aBUCUMOCTU CUJIBI OTPHIBA JIUTIKOM JICHTHI OT TOBEPXHOCTH
OT yIJIa, MOJi KOTOPBIM MPOUCXOIUT OTPHIB.

16.CnoxxeHue cuil, HalpaBJICHHBIX 0 OJHOW TIPSIMOIA.



17.13mepenne ko3 HULMeHTa CUITbl TPEHHSI CKOJIbKECHHUS.
18.Tpenue 1 conpoTUBIICHHUE CPEbl: CyX0€ TPEHHE.
19.Tpenue u conpoTUBIICHHUE CPEIbI: BA3KOE TPEHHE.

Bo3moocnvie 00vexkmut 3xcKypcuii: npeanpusatus ropoga OMmcka 1 OMCKkon
obnactu (Hanpumep, OMCKHIA CyTOPEMOHTHO-CYIOCTPOUTEIbHBIN 3aB0J, OMCKHii
3aBOJI CMa304YHbIX MaTE€pPHUAJIOB).

Tema 4. YBiiekaTeJbHO M MPOCTO 0 AaBJeHUM (7 4acoB)

OcHOBHBIC 3dKOHOMCPHOCTH IICpCcaAavn JaBJICHUA TBCPAbBIMU TCIIAMU,
KUIKOCTIAMHU U I'a3aMH. HpaKTI/I‘ICCKOC IMPUMCHCHHC 3aKOHAa ITackansa. O6nacTh
IIPUMCHCHUS U KJ'IaCCI/I(l)I/IKaHI/Iﬂ ITHEBMATHYCCKHUX MallluH.

[Iporekanue pu3MUECKUX MPOIIECCOB MO/ ICUCTBUEM aTMOC(HEPHOTO
nasnenus. [Ipucnoco6ienne >KuBbIX OPraHU3MOB K Pa3IMYHOMY JaBJICHUIO.

Hay4dHoe 1 skcriepuMeHTanbH0e 000CHOBAHHUE CYIIIECTBOBAHUS CUJTBI
Apxumena: «3agada uaps ['eponay, «llonet mapoB MoHromabshbe».

HpaKaneCKne H IKCIEPUMEHTAJbHBIC 3aTaAHUS

20.UccnenoBaHue 3aBUCMMOCTH JIaBJICHUS OT IUIOIIA I TIOBEPXHOCTH.

21.0OmnpeneneHnie naBIeHUS MWIHHApHIECKoro Tena. KonctpynpoBanue
BaKyyMHOH 0a3yKu.

22 .KoHCTpyupoBaHuE MOJENEN 11 JEMOHCTPALMU CYILIECTBOBAHUS
atMoc@epHoro napieHus. «@oHrtan B OyTeuike». «lllapuk He ciyBaeTcs».

23.Beruncnenue cuiibl, ¢ KOTOpoit atMocdepa TaBUT Ha MOBEPXHOCTh CTOJA.

24 KoHCTpyupOBaHUE apeoMeTpa AJisl ONpeAeNeHUs TNIOTHOCTH KUKOCTH.

25.KoHCcTpynpoBaHue MOJIENHN JOJKU C 33aHHOMN TPY30II0AbEMHOCTHIO.

26.KoncTpynpoBaHnue cooOa0muxcsi COCY/I0B.

27.0mnpeneneHre Macchl Tea, MIaBaoIero B BOJIE.

Bo3moskHbIE 00BEKTHI IKCKYpCuit: peanpusitus ropoaa Omcka u OMckon
obnactu (Hanpumep, OMCKOE KOMaHHOE PEUHOE YUIIIMIIE UMEHU KanuTaHa B.1.
EBnoxnmoBa CrOUPCKOro rocyJapCTBEHHOTO YHUBEPCUTETA BOJTHOTO TPAHCIIOPTA,
[TAO «O06b-UpThIllIcKOE peuHOE TApOXOJACTBOY», DeepaibHOE TOCy1apCTBEHHOE
Or0/1KETHOE 00pa30BaTEIBLHOE YUPEIKICHHUE BRICIIETO 00pa3oBaHust «OMCKui
rOCyapCTBEHHBIA TEXHUYECKUN YHUBEPCUTET» ((haKkyIbTET TpaHCIIOpTa, HehTH U
rasza, kadenpa «['uapomexaHnka v TPAHCTIOPTHBIC MAIIIUHEIY)).

Tema 5. YBjiekaTeJIbHO M IPOCTO 00 IHeprum (8 yacos)

B mMupe npocThix MEXaHU3MOB — 3HAKOMCTBO C TEXHUYECKMMU YCTPOMCTBAMU U
UX KOHCTPYUPOBAHHUE.

SHCPFCTI/I‘ICCKI/IG IMpEBPAlICHNA B MCXaHHKC.



HpaKaneCKne H IKCICPUMEHTAJbHBIC 3aTAHUS:

28.VccrnenoBanue BBIMOJHEHUS «30JI0TOTO MIPABHIIa MEXAHUKI B TIPOCTHIX
MexaHu3Max (HEepaBHOIUIEYHBIN pbIYar), HEMOABUKHBIM U MOJIBUKHBIN
OJIOKH, HAKJIOHHAS! TJIOCKOCTb.

29.WccnenoBanue BEIWYUHBI YCUIIHS O TOT YIJIa HAaKJIOHA HAaKJIIOHHON
IUIOCKOCTH.

30.Omnpenenenne KIIJI mpocTeix MexaHU3MOB (OJIOK, CHCTEMBI OJIOKOB).

31.KoHCTpynpoBaHue NPOCTOr0 MEXaHNW3Ma — BOPOTa — U MCCIIEIOBAHUE €TO
cBOCTBY. MccneaoBanue nepepacnpeiesieHus: Harpy3Ky Oallki Ha OIopax.

32.UccnenoBanue NPUHIUIOB pabOTHI KIIMHA U BUHTA.

33.KoHCTpynpoBaHue 1 U3y4eHHE CBOMCTB BOPOTA, IOJUCHACTA.

34. KoHCTpynpoBaHUE HAKIOHHOM MIIOCKOCTH € 3a1aHHbIM 3HaueHuem KIT/1.

35.Haxoxnenne meHTpa TsSHKECTH, Pa3sInIHbIX QUTYp.

36.3Mepenne MexaHu4ecKoi paboThl M MOIIHOCTH MPOCTBIX MEXAHU3MOB.

37.Habmoienue 3a pa3inyHbIMU IPEBPAIICHUSIMU SHEPTHH.

Bo3moorcnvle 00vekmut IkcKypcuii: ipennpusatus ropoaa Omcka 1 OMckoi
obnactu: (Hanpumep, OOIIECTBO C OTPaHUYEHHON OTBETCTBEHHOCTBIO «3aBO/T
He(dTerazoBoi U 00OPOHHON MPOMBINILIEHHOCTHY, CHOUPCKUIA 3aBO
METaJUIOU3/IeNTui, aBTOMAaCTEPCKUE).

8 kiace
Tema 6. YBJieKaTeJbHO U MPOCTO O TEIJIOBBIX fABJIeHUsAX (15 yacos)

JIabopaTopHOoe 000pyAOBaHKE, UCIIONB3YEMOE NPU U3YUEHUH, pa3iena
«Temnnosie sBieHus». N3yuenue ycrpoiictBa Tepmometpa. CoOItoieHIe MpaBul
Oe3omnacHoro ooparieHus ¢ TepMmoMerpamu. CpaBHEHHUE AUANIA30HOB U3MEPECHUS
Pa3JIMYHBIX TEPMOMETPOB.

HpI/IMeHeHI/Ie Pa3JIUYHbIX BUAOB TCILIOIICPCIAYN B JKU3HHU.
AFpCFaTHble COCTOAHUA BCIHICCTBA. TemnoBbie IMPOUCCCHI.

Kiaccudukanus TernoBsix asuraresneil. CeIpbe M1 TEIJIOBBIX JIBUTATEIICH,
Y OXpaHa OKPYKAIOILIEH CPebI.

HpaKaneCKne H IKCICPUMEHTAJBHBIC 3a/TAHUS:

1. HaOmroneHue 3a nporeccamMy HarpeBaHus U OXJIKICHUEM KHUIKOCTH.
HabOmroienne 3a KUIIEHHEM Pa3IuIHBIX KHUIKOCTCH.

HaGmronenue 3a nporeccaMu OXJIaXACHUS Pa3InYHbIX )KUJIKOCTEH.
HaGmromarh 3a mporieccaMu IUIaBJICHUS BEIIESCTB.

HaOmronath 3a nporieccaMu OTBEPICBaHUS KPUCTATUIMYECKOTO U aMOP(HOTO
Tena.

AR



6. CpaBHeHHuE TeMIepaTyp CMECHU «JIeJ — COJIb» B 3aBUCUMOCTH OT
KOHIICHTPALIMH TAaHHBIX BEILIECTB.

7. V3ydyeHue TEIIOnpoOBOAHOCTH TETl.

8. M3yueHne KOHBEKIUH.

9. UzydeHue uzmydeHus Tell.

10.M3yuenune nporeccoB HarpeBaHus U KUTICHUS BOJIBI.

11.MccnenoBanne 3aBUCUMOCTH TEMIIEPATYPhI KUIIEHUS OT PO/ia )KUIKOCTH.

12.HaOmntoeHre MOCTOSHCTBA TeMIEpaTyp TUIaBICHUS U KUTICHHS.

13.MccnenoBanre N3MEHEHUS TEMIIEPATYPhI OCTHIBAIOIIEH BOJIBI CO BPEMEHEM.

14 .MlccnenoBanre 3aBUCMMOCTH TEMIIEpaTyphl IIABJICHUS OT BEIIECTBA.

15.V3yuenue npo1ieccoB HarpeBaHusl M KUTICHHS Pa3HBIX KUIKOCTEH.

16.HabumoieHre oTBepAeBaHUs KPUCTALIMUECKOTO U aMOP(GHOTO TBEPABIX TEIL.

17.0Onpenenenre TeMiiepaTyphbl IUIABJIEHUS KPUCTAJUIMYECKOTO TENa.

18.M3y4yeHue ucnapeHust >KkuIKOCTEH.

19.3neprus Tomnusa. « TomnuBo» A yenoBeka.35

20.HccnenoBanue TeMIiepaTypHOro AUana3oHa IUIaMEHU CBEYH.

Bo3mokHBIe 00beKThI IKCKYPCHI: TpeanpuaThs ropoaa Omcka u OMCKoOM
obJsactu (Hanmpumep, AKIIMOHEpHOE 00111ecTBO «XJie0oaap», AKIIMOHEPHOE
obmectBo «CuctemMuslil onepatop Enunoit snepreruueckoi cucteMon» (AO «CO
EDCy)).

Tema 7. YBJIekaTeIbHO M MPOCTO 00 3JIEKTPUYECKUX 1 MATHUTHBIX SIBJICHUSAX
(19 gyacoB)

Nctounnkm anexkTpuyeckoro Toka. CoOnpoTUBIEHHE MPOBOJHUKA —
AIEKTPUYECKUN TEPMOMETP. 3aKOHBI MOCTOSTHHOTO TOKa. [IpoBepka 3a1aHHbIX
IPEIOIOKEHNH (TIpsAIMble U3MepeHus: GU3NUYECKUX BEIMYUH U CPaBHEHHE
3aJlaHHbIX COOTHOLIEHUH Mexay HuUMH). [IpoBepka runotessr: «Ilpu
IIOCJIEA0BATEIBHO BKIIFOYEHHBIX JIAMIIOYKE U IIPOBOJIHUKE WJIU ABYX IIPOBOJHUKAX
HaANPSDKEHUS CKIIaAbIBATh HEJb3s (MOXKHO)». DIEKTPUUYECTBO B KUBOTHBIX U
pPaCTEHMUsIX, B JKUBBIX KJIETKaxX. JIeHCTBHUE DIIEKTPUYECKOIO TOKA HA YEJIOBEKA.

MarsuTHoO€ 10JIe U €ro CBOMCTBA. MarHUTHBIE CIIEKTPHI.

Knaccudukanus pa3nuyHbIX 3J€KTPOU3MEPUTENIBHBIX TPUOOPOB.
Knaccudukanus texHuueckux npudopoB, pabOTaIOIMX HA TPUMEHEHUHU SBJICHUS
AIEKTPOMATHUTHON UHIYKIIUH.

HpaKanecxne H OKCHCPUMECHTAJbHbBIC 3aTAHUSA:

21.Co3nanue raibBaHUYECKUX JIEMEHTOB U3 MOJAPYYHBIX CPEJICTB.
22.I3roToBieHNE U UCCIEOBAHUE DIICKTPOXUMHUUECKOMN Taphl.
23.VccnenoBanue TEIIOBOTO JICUCTBUE ICKTPUUISCKOTO TOKA.
24.0npenenenue paboThI AIEKTPUUECKOTO TOKA.



25.V3Mepenue MarHuTHOW MHAYKIIMH MTOJIOCOBOTO M TyTO00Opa3HOro MarHUTa.

26.0npeneneHne HapaBJIeHUs MArHUTHOTO MEPUAMAHA B KOMHATE.

27.0mnpeneneHne pacrioaoKeHUsI CTEH U OKOH KOMHATHI (kabuHeTa) B
OTHOILIEHUU CTOPOH CBETA.

28.KoHCTpynpoBaHue U UCCIIEI0BAaHUE CBOWCTB AJIEKTPOMArHUTA.

29.UccnenoBanue JICKTPOIBUTATEINS.

30.UccnenoBaHue 371€KTPOMarHUTHOM MHYKIUH.

31.KoHcTpyupoBaHue MOJEIN aCHHXPOHHOTO MOTOPA.

32.KoHcTpyupoBaHue aBTOMOOUILHOTO CIIUIOMETPA.

Bosmoorcnwvie 00vexkmot IxcKkypcuit: npennpusitist ropoga Omcka u OMckoi
obnactu (Hanpumep, O3 «OMCKuU 3NEKTPOIHBIN 3aBOA», AKIIMOHEPHOE
o0mecTBO «LleHTpanbHOE KOHCTPYKTOPCKOE OI0pO aBTOMATUKW», AKIIMOHEPHOE
o01ecTBO «OMCKHUI AJIEKTPOMEXaHUYECKUN 3aB01», OOILIECTBO COrpaHUYEHHOM
OTBETCTBEHHOCTBIO (pUpMa «AJIEKTO-3JIEKTPOHUKCY ).

Ili1anupyembie pe3yabTaThl 0CBOCHUS KYPCA BHEYPOUHOH 1eATEeJIbHOCTH
JIMYHOCTHBIE pe3yabTaThl
B cghepe nampuomuuecxkoeo 6ocnumanus:

MPOSIBJIEHWE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOMN
bu3YeCcKo HaAyKH.

B cghepe epasicoancrozo u 0yxoeno-upascmeenHo2o 60CnUmMaHus:

TOTOBHOCTb K aKTHBHOMY Y4aCTHIO B 00CYX/I€HUU OOIIECTBEHHO-3HAUNMBbIX
Y 3TUYECKUX NMPOOJIEM, CBA3AHHBIX C IPAKTUUYECKUM IPUMEHEHUEM JOCTUKEHHM
bu3uKH.

B ccﬁepe acmemu4ecKkoco 60CnumaHnusl.

BOCIIPHUATHE ICTETUUECKUX KaueCTB (PU3NUECKON HAYKU: €€ TApMOHUYHOTO
MOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH.

B chepe yennocmu nayunozo nosunanusi:

pa3BUTHE HAYYHOU JTIOO03HATETLHOCTH, MHTEPECA K UCCIIEA0BATEIIbCKOM
JEATEIIbHOCTH.

B cpepe popmuposanus Kynomypuvl 300p06bs U IMOYUOHATLHOSO
O1a2ononyuusL:

OCO3HAHHC BAKHOCTH IIPpaBUJI 0e30macHOTo IMOBCACHUS C DJICKTPUICCKHUM H
TCIIJIOBBIM O60py,HOBaHI/IeM B JJOMAallTHUX YCJIOBUAX.

B cgpepe mpyoosozo socnumanusi:



aKTUBHOE YYacTHE B PEIICHUH MPAKTUYECKUX TPEOYIOMHX (PU3HMUECKUX
3HAaHUU; HHTEPEC K MPAKTHIECKOMY U3YUYEHUIO PO eccuil, CBSI3aHHBIX C (PU3UKOIA.

B cqbepe IK0J102U4eCcKo2o0 60cnumanrusl.

OCO3HaHUe II00aIbHOI0 XapaKTepa 3KOJOrMYECKUX IPO0JIEM U ITyTel UX
pEILICHHS.

MeTtanpeaMeTHble pe3yJbTaThbl
Yuusepcanvuvie yuebnvle nosnasamenvivie Oeucmsus
B cgpepe 6azosvix nocuueckux oeticmeuti.

® BBIIBJIITH U XapaKTEPU30BaTh CYIIECTBEHHbIE IPU3HAKH OOBEKTOB
(ssBNIEHUN);

® YCTaHaBJIMBAaTh CYIIECTBEHHbIN MPU3HAK KiIacCU(UKaIMM, OCHOBAHUS 1JIs
000011IeHNs U CPAaBHEHHS;

® BBISBIISITh 3aKOHOMEPHOCTH U ITPOTUBOPEUUS B pacCMaTpUBAEMbIX (pakTax,
TAHHBIX U HAOJIIOICHUSAX, OTHOCSAIINXCS K (DU3UUECKUM SIBICHUSIM;

® BBIIBISITH IPUYUHHO-CIICACTBEHHBIE CBSI3U NIPU M3YYCHUH (DPU3HUECKUX
SIBIICHUH ¥ MPOIIECCOB; JETaTh BBIBOABI C HCIIOIH30BAaHUEM JICAYKTUBHBIX U
WHIYKTUBHBIX YMO3AaKIIOYCHU, BBIIBUTATh TUIIOTE3BI O B3AUMOCBSI3AX
(U3UYECKUX BEJIMYUH.

B cgpepe 6azosvix uccneoosamenvckux oeucmeuii:

® TIPOBOJUTH MO CAMOCTOSATEIHLHO COCTABICHHOMY IIJIaHY OMBIT, HECIOKHBIN

¢ (pusmUeCcKUii SKCIIEPUMEHT, HEOOIBIIOE HCClIe0BaHNEe (PHU3NUECKOTO
SIBJICHUS,

® OIICHMBATH HA MPUMEHUMOCTH U JIOCTOBEPHOCTH HH(DOpMaIHIO,
TIOJTYYCHHYIO B XOJI€ MCCIICIOBAHUS WU DKCIICPUMEHTA,;

® CaMOCTOSITENIBHO (hOPMYIUPOBATH 0OOOIIEHNS U BEIBOBI IO pe3yjIbTaTaM
MIPOBEIEHHOTO HAOIIOCHUS, OTIBITA, UCCIICTIOBAHNS;

® [IPOTHO3WPOBATH BO3MOXKHOE JalbHEHIIIEEe pa3BUTHE HU3HMUECKUX
MIPOIIECCOB, a TAaK)KE BBIABUTATH MPEIIOIOKEHHUS 00 X Pa3BUTHU B HOBBIX
YCIIOBHUSIX U KOHTEKCTaX.

B cgpepe pabomwi ¢ ungpopmayueti:

® AHAJU3HUPOBAThH, CACTEMATU3UPOBATH U UHTEPIPETUPOBATH HHGOPMALIHIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS.

YHueepcaJZbele yll€6l-lbl€ KOMMYHUKANMUBHbLE Oeticmeust

B cgpepe obwenus:



® B X0J1¢ 00CYXICHUS IPOSKTOB 331aBaTh BOIIPOCHI MO CYIIECTBY
o0cCy’X1aeMOl TEMbI M BBICKA3bIBATh UJICH, HAIICJICHHBIC HA PEIICHUE 3a/1a41
U TIOJ/IepKaHue 0J1IaroXXenaTeIbHOCTH OOIECHHUS;

e IyOJUYHO MPEACTABIATH PE3YJIbTAThl BHIMOJIHEHHOTO (PU3UIECKOTO OITBITa
(9KCTIepHMEHTa, HCCIICIOBAHUS, TIPOCKTA).

B cgpepe coemecmuoii oesmenvrocmu (compyoHuwecmea):

® [IOHMMAaTh U HCIIOJIH30BaTh MIPEUMYIIIECTBA KOMAHIHON U WHINBHUIYaJIbHON
paboTHI IPH PEIICHUU KOHKPETHON (PU3NYECKOM MPOOIEMBI;

® [IPUHHUMATH LIEJIM COBMECTHOM JIESITEIILHOCTH, OPTaHU30BBIBATH JICUCTBUS 10
e€ TOCTHMKEHUIO: PACIPEICIIATh POJIH, 00CYKIaTh MPOIECCHI U PE3YILTATHI
COBMECTHOM pabOThI; 0000IIIaTh MHEHHS HECKOJIBKUX JTFOJIEH;

® OIICHMBATH KAY€CTBO CBOETO BKJIA/Ia B OOIINIA MTPOIYKT MO KPUTEPHSIM,
CaMOCTOSATEIEHO CHOPMYITHMPOBAHHBIM yYaCTHUKAMHU B3aUMOJICHCTBHS.

Yuusepcanvuvie yuebnvie pecynamuenvie oeticmaust
B cghepe camoopeanuzayuu:

® CaMOCTOSTEJIBHO COCTABIIATH IIJIaH UCCIECIOBAHNS C YUETOM UMEIOIIUXCA
peCypcoB U COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTHUPOBATh MpeIaracMble
BAPHUAHTHI PELICHUN.

B cgpepe camoxoumpons (pepaexcuu):

® OOBSCHATH NPUYUHBI TOCTUKEHUS (HETOCTUKEHUS) pE3yIbTaTOB
NeSITeIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY ONBITY;
® OIICHMBATh COOTBETCTBUE PE3YJIbTATa LEIU U YCIOBHSIM.

B cd)epe pPaseumusl IMOYUOHAIbHOCO UHMEJlIeKma.

® CTaBHUTH ceOs1 HA MECTO APYroro 4€JI0BCKa B XOJA€ CIIOpa WK JUCKYCCHUH Ha
HaY4YHYIO TCMY, IOHUMATb MOTHBbI, HAMCPCHUA U JIOTUKY APYyIoro.

B cipepe npunamus cebs u opyeux:

® TIpU3HABaTh CBOE MPABO Ha OMIUOKY IIPH pelieHuu HU3NUECKUX 3a/1a4 UIH B
YTBEPKACHUSIX HAa HAYYHBIE TEMbI U TAKOE K€ MPaBO APYroro.

IIpeaMeTHBbIe pe3yabTaThl AJIs1 00y4aromMxcs 7 Kiacca:

1) mcnonb30BaTh MOHATHS «(PU3UISCKUE U XUMUYCCKUEC SBICHUS;
«HAOIIOJICHUEY, «IKCIIEPUMEHT, «KMOJIEIbY, «TUIIOTE3a»; «arperaTHbie
COCTOSIHUSI BEILIECTBAY; «MEXAaHUUYECKOE JIBKEHUE (PaBHOMEPHOE,
HEPaBHOMEPHOE, MPSIMOJIMHEHHOE)», «TPACKTOPHS, «PABHOACHCTBYIOIIAS
cu, «aedopmanus (yrnpyras, miacTU4ecKas )y, KHEBECOMOCTbY,
«COO0OIIAIINECS COCYIbIY;



2) pa3nmu4aTh SBJICHUS 110 OMMCAHUIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE
OIBITOB, IEMOHCTPUPYIOMIUX TaHHOE (PU3NUECKOE SIBIICHHE;

3) TPOBOJUTH OIBITHI 0 HAOITIONCHUIO PU3NUECKUX SIBICHUA WA (PU3NICCKIX
CBOWCTB TeJ: (OPMYJIMPOBATH MPOBEPSEMBIE MPEAIIONIOKEHHS, COOUPATh
YCTaHOBKY U3 MPEJI0KEHHOTO 000pYA0BaHNs, 3aMIMCHIBATH X0/ OIbITa U
(GbopMyIHpPOBaTh BHIBOIHI,

4) BBITIOJHATH MPSMbBIC U3MEPEHUSI PACCTOSHHUS, BPEMEHH, MaCcChI TEla,
00BEMa, CUJIBI M TEMIIEPATYPHI C UCTIOIH30BAaHIUEM aHAJIOTOBBIX U HU(POBBIX
npruOOpPOB; 3aMUCHIBATh MOKA3aHUS IPUOOPOB C YUETOM 3aJaHHOK
a0COJIOTHON MOTPEIIHOCTY U3MEPEHUH;

5) TpoBOIUTH MCCIIEOBAHUE 3aBUCHMOCTH OJTHOW (PU3NIECKON BETUYUHBI OT
JPYTo# ¢ UCIIOJIb30BaHUEM IPSIMBIX U3MEPEHUH; Y4acTBOBAThH B
IUTAHUPOBAHUH Y4€OHOTO UCCIIEeI0OBAHMS, COOMPATh YCTAHOBKY M BBITIOIHATH
U3MEpEHMs], CIeNys NPEUI0KEHHOMY IIJ1aHy, GUKCUPOBATh PE3YJIbTaTh
MOJTyYEHHOU 3aBUCUMOCTH (PU3NYECKUX BETUUMH B BUJIE MPEIJIOKEHHBIX
TaONIuUIl U TpaUKOB, IETaTh BEIBOJBI 1O Pe3yIbTaTaM HUCCIIEeIOBAHUS;

6) MpPOBOMUTH KOCBCHHBIC H3MEPECHUS (PU3MUYCCKUX BEIIHMYHH, CICITYs
MPEI0KEHHON HHCTPYKIIMHU: TIPY BBITIOJTHEHUH U3MEPEHUN COOMpPAaTh
IKCIEPUMEHTAIBHYIO YCTAHOBKY U BBIUUCIIATH 3HAUEHUE HCKOMOM
BEJIMYUHBI;

7) coOiroaTh MpaBmiia TEXHUKH 0€30MMaCHOCTH MPHU paboTe ¢ J1ab0PaTOPHBIM
o0opy10BaHUEM;

8) myOMM4HO enath KpaTKue COOOMICHHS O Pe3yabTaTaX MPOSKTOB HUITH
y4eOHBIX HCCIEAOBAHUMN; TIPH STOM IPaMOTHO MCTIOIb30BATh H3yUEHHBIN
NOHSTUHHBIN anmnapar Kypca (pU3uKu, COPOBOKAATh BHICTYIUICHHUE
MPE3CHTAIUEN;

9) mpu BBHIMOIHECHUU YUYCOHBIX MPOSKTOB U MCCIICAOBAHUN PACIIPEICIIATh
00513aHHOCTH B IPYIIE B COOTBETCTBUM C TOCTABJICHHBIMU 33JJa4aMH,
CJICTUTH 32 BBITIOJIHEHNEM TUTaHa JCHCTBHIA, aJleKBaTHO OI[CHUBATh
COOCTBEHHBIN BKJIAJ] B IEATEIBHOCTh TPYIIIbI; BBICTPaUBAaTh
KOMMYHHMKATHUBHOE B3aMMOJICHCTBHE, yUNTHIBAsi MHEHUE OKPYKAIOIIHX.

IIpeameTHbIe pe3yibTaThI 1A 00yyaromuxcs 8 kiacca:

1) Wcmoab30BaTh MOHATHSA «Macca U pa3Mepbl MOJICKYJI», «TEIIOBOE JABHIKCHHE
aTOMOB U MOJIEKYJI», «arperaTHble COCTOSIHUS BEIIECTBAY,
«KpUCTAIITMYECKUE U aMOp(HBIE TeTay, «HACBHIILEHHBIN 1 HEHACHIIICHHBIH
nap», «BJIaJKHOCTb BO3yXa»; «TEMIIEPATYPa», «KBHYTPECHHSSI SHEPTUS»,
«TETTOBOM IBUTATENbY; «3JIE€MEHTAPHBIN ANEKTPUUECKUH 3apsy,
«QIIEKTPUYECKOE T0JIE», «ITPOBOJTHUKIY U «AUIICKTPUKHY, «ITOCTOSTHHBII
AIEKTPUUYECKUHN TOK», K(MAaTHUTHOE TI0JIEY;

2) pa3nuyaTh SIBJICHUS: dJICKTPU3ALUS TEJl, B3aUMOICHCTBUE 3apsI0B,
JEUCTBUS JEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3AUMOJICIICTBHE



3)

4)

5)

6)

7)

8)

9

MarHuTOB, IEMCTBHE MATHUTHOTI'O MOJI HA TPOBOJIHUK C TOKOM,
AIIEKTPOMArHUTHAsI UHIYKIUS) — MO OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (DU3HUECKOE SIBICHUE;
OINMKCHIBATh U3yUEHHBIE CBOMCTBA TN U (PU3UUYECKUE SBIICHUS, UCTIONb3YSI
duznyeckue BeIMYUHBI (TeMIepaTypa, BHYTPEHHSS SHEPTUsl, KOTUYECTBO
TEIUIOTHI, YAEIbHAs TEIUNIOEMKOCTD BEILIECTBA, YEIbHAS TEIUIOTA
TUIaBJICHUS, YIeIbHAas TeIioTa NapooOpa3oBaHus, yaeabHas TEIioTa
CTOpaHus TOIUTUBA, KO3(PPHUIIMEHT MOJIE3HOTO ACHCTBHS TEIJIOBON MAIlIWHBI,
OTHOCHTEJNIbHAS BJIAYKHOCTh BO3AYyXa, AJIEKTPUUYECKUN 3apsl, CUJla TOKa,
ANEKTPUYECKOE HANPSHKEHUE, COIPOTUBIIEHUE TPOBOHUKA, YACIBHOE
CONPOTHUBJIEHUE BEIIECTBA, pa00OTa U MOLUTHOCTh 3JIEKTPUUYECKOTO TOKA); IPH
OMMCAHUH MPABUIILHO TPAKTOBATh (PM3HUUECKUI CMBICI UCIIOJIb3yEMbIX
BEJIMYMH, 0003HAUCHUS U €IUHULIBI (PU3UYECKUX BEJIMYMH, HAXOIUTh
(bopMyIibl, CBS3BIBAIOIINE JAaHHYIO (PU3HUECKYIO BETUUYHUHY C IPYTUMHU
BEJIMYMHAMU, CTPOUTH IpadUKU N3YUCHHBIX 3aBUCUMOCTEN (DU3NIECKUX
BEJIUYUH,;

XapaKTepU30BaTh CBOMCTBA TeJl, GU3NUYECKUE SIBJICHUS U ITPOLIECCHI,
UCITOJIb3YsI OCHOBHBIE TOJIOKEHHSI MOJIEKYJISIPHO-KMHETHYECKOM TEOpHH
CTPOEHUS BEILIECTBA, MPUHIUI CYNEPIIO3ULIAHN MOJIEH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUsI 3apsaa, 3akoH OMa Ui ydyacTKa Leu, 3aK0H
Jxoynsa—Jlenna, 3ak0H COXpaHEHUsI SHEPTUU; IIPU ATOM JABATh CIIOBECHYIO
(GOpMyJIMPOBKY 3aKOHA U 3allUChIBATh €T0 MAaTEMATHUECKOE BBIPAXKECHUE;
OOBSACHATH (PU3NYECKUE MPOLIECCH U CBOICTBA TEJI, B TOM YHCJIE U B
KOHTEKCTE CUTyalluil TPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbISBIIATh
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh O0BsICHEHUE U3 1—2 JTOrM4ecKux
11aroB ¢ onopoi Ha 1—2 M3y4eHHBIX CBOMCTBA (PU3NYECKUX SIBJICHUH,
(bu3nyeCKuX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pacrno3HaBaTh NPOOJIEMbl, KOTOPbIE MOYXHO PEIINUThH IPU MOMOLIH
(bU3MYECKUX METOJOB; UCIOJIb3Ys OMMCAHUE UCCIIEIOBAHMS, BBIIEIATh
IIPOBEPSAEMOE MTPEATNOIOKEHNE, OLIEHUBATh ITPABUIILHOCTD MOPSIKA
MPOBEICHUSI UCCIIEOBAHUS, 1€JIaTh BHIBOJbL;

MIPOBOJIUTH OMBITHI IO HAOMIOACHUIO (DU3UYECKUX SBJICHUHN W (DU3NIECKUX
CBOMCTB Tei: POPMYIUPOBATH MPOBEPSIEMbIE MPEOI0KEHUS, COOMPATh
YCTaHOBKY M3 MPEAJIOKEHHOTO 000pY0BaHMS; OIUCHIBATH X0/ ONBITA U
(bopMyIMpPOBaTh BHIBOIHI,

BBITIOJIHATD MPSMbIE U3MEPEHUS TEMIIEPATYPbl, OTHOCUTENBHON BIAXKHOCTH
BO3]1yXa, CUJIbI TOKA, HAMIPSHKEHUS C UCTIOJIb30BAHUEM aHAJIOTOBBIX
pUOOPOB U TATIYMKOB (PU3NIECKUX BEITUYHMH; CPABHUBATH PE3yIbTAThHI
U3MEPEHUN ¢ y4ETOM 3aJ]aHHON a0COTIOTHOM MOTPEIIHOCTH;

IPOBOJUTD UCCIIEIOBAaHUE 3aBUCUMOCTH OJJHOM (PU3MUECKON BEIMYUHBI OT
JIPYTOM € UCIOJIB30BAHUEM MPSMBIX U3MEPEHUI: TNIAHUPOBATh
UCCJIeI0BaHNE, COOMPATh YCTAHOBKY U BBIMOJIHATH U3MEPEHUS, CIEAYS



NPEIOKEHHOMY IIaHy, GPUKCUPOBATh PE3yIbTaThl MOTYYCHHON
3aBUCUMOCTH B BUJIE TaOJIUIl U TpaUKOB, 1eTaTh BEIBOBI IO pe3yabTaTaM
WCCIICIOBAHNS;

10) MPOBOJUTH KOCBEHHbIE U3MEPEHUS (PU3NYECKUX BEIUYHH;
IJIAHUPOBATH U3MEPEHUS, COOMPATh SKCIIEPUMEHTAIBHYIO YCTaHOBKY,
cienys NpeIoKEHHON NHCTPYKIIUN, U BBIYNCIIATh 3HAYCHUE BEJIUYUHBI;

11) co0JIr01aTh IIpaBUjia TEXHUKH 0€30ITaCHOCTH IIPH padboTe ¢
71a00paTOPHBIM 000PYAOBAHUEM;
12) XapaKTepU30BaTh MPUHITUIIBI ACHCTBHUS U3YUCHHBIX PUOOPOB U

TEXHUYECKUX YCTPOMCTB C OMOPOM HA UX OMUCAHUS, UCIIOJIb3YS 3HAHUS O
CBOMCTBAX (PU3NYECKUX SBJICHUN U HEOOXOAUMBIE (PU3NUECKHE
3aKOHOMEPHOCTH;

13) pacmo3HaBaTh MPOCThIE TEXHUUECKHUE YCTPOMCTBA U U3MEPHUTEIbHBIC
npuOOpPHI 110 CXEMaM M CXEMaTUYHBIM PUCYHKaM; COCTaBJISITh CXEMbI
AIIEKTPUYECKUX LENeH ¢ MocieI0BaTeIbHbIM U apauleIbHbIM
COCTMHEHHEM SJIEMEHTOB, pa3iindasi YCIOBHBIE 0003HAUEHUS DJIEMEHTOB
AIIEKTPUYECKHUX LENneil;

14) IPUBOJUTH PUMEPHI / HAXOAUTH UHPOPMALIUIO O TPUMEPAX
MIPAKTHYECKOTO UCTIOIh30BaHUS (U3NYECKUX 3HAHUN B TTOBCETHEBHOMN
YKU3HHU JIJIs1 o0ecrieueHus: 0€301acCHOCTH MPpU 0OpaleHUH ¢ MpUudopaMu u
TEXHUYECKUMHU yCTPOUCTBAMU, COXPAHEHUS 3IOPOBBS U COONIOICHUSI HOPM
HKOJIOTUYECKOTO MOBEJCHUSI B OKPY’KAIOIEH Cpefie; OCYIECTBISITh TOUCK
uH(popmanuu GU3NIECKOro CoAepKaHus B ceTh MIHTepHeT, Ha OCHOBE
UMEIONTNXCS 3HAHUN U TyTEM CPaBHEHHUS JOTIOTHUTEIHHBIX HCTOYHHUKOB
BBIIETISATH HHPOPMAIIUIO, KOTOPas ABJISETCS IPOTUBOPEUMBON MIIH MOXKET
OBITh HEJJOCTOBEPHOI;

15) UCITIOJI30BATh TIPH BBHIMOJIHEHUHN YUECOHBIX 3aJJaHUN HAYYHO-
HOIYJISIPHYIO JINTEPATYPY (PUZNUYECKOTO COACPKAHMS, CIIPABOYHBIE
MaTepuabl, pecypchl cetu HTepHeT; BnajeTh npuéMaMu
KOHCIIEKTUPOBAHUs TEKCTA, MpeoOpa3zoBaHus HH(POpMALIMU U3 OAHON
3HAKOBOW CHCTEMBI B APYTYIO;

16) co3aaBaTh COOCTBEHHBIC MMCHMEHHBIC U KPATKHUE YCTHBIE COOOIICHUS,
0000611as1 THPOPMAITHIO U3 HECKOJIBKUX UCTOYHUKOB (PU3HIECKOTO
COJIEpKaHusl, B TOM YHCJIE MMyOJINYHO MPEICTABIATh PE3yIbTaThl MPOSKTHOU
WIN UCCIIEI0OBATENIbCKON ACSITETbHOCTH; IIPU 3TOM I'PaMOTHO HCIOJIb30BATh
M3YYEHHBIN MOHATUUHBIN anmnapar Kypca GU3UKU, COMPOBOXKIAThH
BBICTYIUICHHUE MTPE3CHTALIUEH.



TemaTnueckoe IJIAHUPOBAHUE

Ne Tembl 3aHsATHI Kou-Bo JleAATeJIbHOCTD 00y4Yal0IMXCsl DJIEeKTPOHHbBIE
n/n 4acoB pecypcbl
7 kyace
1 | «YBiekareabHO U IPOCTO 6 e l3yuenwe  CcTpoeHMs, NOpUHIUNA paboTel M oOmactH npuMeHeHus | Poccuiickas
e (usnYecKux NpudOpoB; JIEKTPOHHAs
e l3roroBneHne N3MEPUTENBHBIX IPHOOPOB; IKOJIA.
e OmnucaHue U NPOBeJICHUE IKCIIEPUMEHTOB; Conepxanne
e IIpoBenenue ucciaeq0BaHui (PU3NUECKUX SBICHUIM, 3aKOHOB; Kypca «Du3uKa»
e (Co3aHue CIIOBECHOW MOJIENH IKCIIEPUMEHTA, (PMKCHPOBAHNE BHUMAHUS Ha (http_s:/ resh.edu.ru
0 TO3HAHNHU OKPYIKAIOIIETO M3MEPSIeMBIX (PU3UUYECKUX BETUYNHAX; /subject/28/)
e 3amosiHeHHe TaOIMLIbl JaHHBIX, JISKAIIUX B OCHOBE IOCTPOEHUS IPa(pUKOB;
2 | «VBiekaTensHO M IPOCTO 5 e [loctpoerne rpaduKOoB TO TAOMUYHBIM JAHHBIM, (OPMYIUPOBAHHE
O CTPOCHHUH BEIIICCTBAY THIIOTE3 O XapaKTepe 3aBUCUMOCTH MEXy (PU3NIECKUMHU BEIINIMHAMHU;
e IlpuBeneHue MaTeMaTHYEeCKMX OINMCAHUNH B3aUMOCBA3M  (U3NUYECKUX
3 | «YBiexarensHo 1 MpocTo 8 BEJIMYMH, MaTEMaTHYECKUX 0000IEHUH OTYYEHHBIX pe3yIbTaToB;
0 JIBIKSHHH e KoHcTpyupoBaHue U cO3aHNE MOJIENEH, TPUOOPOB;
¥ B3aMMOJICHCTBUH TEI» e [Ilocemenue skckypeni;
4 | «YBIEKaTeIbHO 1 MPOCTO 7 e Beictymenue ¢ oTuetaMu 00 U3y4eHHOM SIBJICHUH, 3aKOHE U T.J.;
0 TABJICHHI e VYuyacTHe B pa3IMYHbIX KOHKypCaX, COPEBHOBAHHUSAX;
5 | «YBICKATENBHO H IPOCTO 06 3 e VYuyacTHe B HCCIeI0BaTEIbCKOM IPOEKTE.

OHEPrun»

@opma nposedenus 3anamuii: Oecena; JNEKIUU C dIEMEHTaMU Oecelbl,
Beuepa, KOHKYPChl  (PU3HKH, DKCKYpPCHM; IIKOJbHAs  OJIMMIIMAA,
pellieHre SKCIIEPUMEHTANBHBIX M PACUYeTHBIX  3a]ad; MPAaKTHKyM; TPOEKTHAas
pabota; [IpakTuueckue paboThI UCCIETOBATENLCKOTO XapaKTepa; TOMAITHUN
AKCIIEPUMEHT




8 ki1ace

OJICKTPUYCCKUX MW MArHuTHBIX
SABJICHUAX»

«YBIEKaTEeIbHO W MPOCTO 15
O TETUIOBBIX SBJICHHSIX
«YBIEKaTeIbHO M MPOCTO 00 19

W3yuenue cTpoeHus, IpUHIIHIIA paboThI 1 00TACTH IPUMEHEHUS
(bu3mIecKux mpudopos;

W3roToBieHne n3MepUTEIbHBIX TPHOOPOB;

Omnucanue ¥ MpoBeAEHUE YKCIIEPUMEHTOB;

HccnenoBanue pu3nYecKux SBICHUI, 3aKOHOB;

Co3nanue CI0BECHOM MOJIETH SKCIIEPUMEHTa, ((PUKCHPOBAaHNE BHUMAHHS HA
M3MEPSIeMbIX (PU3UYECKUX BEITHMUMHAX;

3anonHeHue TabJHIl JaHHBIX, JISKAIIUX B OCHOBE IIOCTPOCHUS TPa(uKOB;
[MocTpoenue rpadukoB 1o TaOIUYHBIM JaHHBIM, (OPMYIUPOBAHUE THIIOTE3 O
XapakTepe 3aBUCHMOCTH MEXKIY GU3NIECKUMHU BEIIMYMHAMH;
dopmynupoBaHHE MATEMATUIECKUX OMMCAHUI B3aMMOCBSI3U (PU3UICCKUX
BEJINYMH, MAaTEMaTUYECKUX 00OOIECHHH TTOJTydEHHBIX PE3YIIbTATOB,;
KonctpyupoBanue u coznanue Mojenei, npudopos;

[Tocemenue 3kcKypcui;

BeicTyruienue ¢ ordyeramu 00 H3y4€HHOM SIBJICHUH, 3aKOHE H T.[I.;

VY4acTre B pa3IMYHbIX KOHKYPCaX, CODEBHOBAHUSX;

VYdacTre B UCCIIeIOBATEILCKOM MTPOCKTE.

@Dopma npogedenusn 3anuamuii: Gecena; JSKIUH ¢ dIEMEHTaMu Oecellbl, Beuepa,
KOHKYPChI PU3UKH; SKCKYPCHH; IIKOJIbHAS OJIMMIIHAJIa, pEIlIeHne
AKCIIEPUMEHTAJIbHBIX U PAaCUeTHBIX 3aa4; IPAKTUKYM; IPOEKTHAs paboTa;
[TpakTHyeckue paboThl UCCIEN0BATEIBCKOTO XapaKkTepa; JOMAITHHH SKCIEPUMEHT

Poccuiickas
JEKTPOHHAs
HIKOJIA.
Conepxanue
Kypca «Duszuka»
(https://resh.edu.ru

Y4yeOHO - MeTOAHUYECKOE O0ecTIeueHne

YMK no ¢usuke:

1. ®dwusuka, 7 knacc/ [epoimkua A.B., OOmiecTBO ¢ OrpaHHYeHHON OTBETCTBEHHOCTHIO «JIPODAY; AKinonepHoe
obmectBo «M3aatenbetBo «IIpocBenienner

2. ®dusuka, 8 knace/ [eppimkua A.B., O011ecTBO ¢ OrpaHUYeHHON OTBETCTBEHHOCTHIO « IPODAY; AkiinoHepHoe
obmectBo «M3natenbcTBo «IIpocBenienner

3. ®dusuka, 9 knace/ Iepsimkua A.B., I'ytauk E.M., OG11ecTBO ¢ OrpaHM4eHHON OTBETCTBEHHOCTHIO «[PODAY;

AknponepHoe o0miecTBo «M3aaTenscTBo




4, «IIpocsemenue»lloypounsie pa3padoTku o ¢usuke , B.A. Bonkos, C.E. [lonsuckuii, M., «BAKO» 2009
S. [Toypounsie riansl no ¢pusuke, B.A. [llenos, Bonrorpan: «Yuutensy, 2009
6.  Pabouas mporpamma
JlonoJIHUTEIbHbIE MATEPHUAJIbI:
1.  «Coopnuk 3agau o pusuke 7 — 9 kmace» B.U. Jlykammuk, E.B. UBanosa, M., «IIpocsemenue» 2014 - 2016

2. Tetpaap s m1abopaTopHbIX padoT

3.  Mynbrumenuiinbie yueOHbie mocobust « MHTepakTUBHBIC TBOpUECKHUE 3aanus. Pusnka 7 - 9 Kimacchb» IUCK
OobopynoBanue:

1.  VHTepakTuBHasA JOCKa

2. Kommnrsrotep

3. JlaGopaTtopHoe U IEMOHCTPAIMOHHOE 000PYI0BaHUE
Jlureparypa

1. JlomanHuii sSkcepuMeHT 1o ¢usuke : mocoodue nis yuutens / M.I'. KoBryHoBuu. - M. : 'ymanuTap. u3a. LeHTp

BJIAZOC, 2007. - 207 c.
2. bypos B.A., IBanoB A.U., CBupugos B.. ®poHTanbHbIe SKCIEPUMEHTANIbHBIE 3aaHusl 10 Pu3uKe. -M:

[Ipocsemenne, 2011 .

bypuesa E. H., [Iusens B. A., Tepnosas JI. H. 500 kouTponbHbIX 3aganuii. -M: [Ipocsemenne, 2009.
Kabapaun O.®., bpasepmann 2.M. u ap. Bueypounas padota o ¢pusuke. -M: IIpocsemenue, 2013 .
Kabapaun O.D. u ap. @akynbraTuBHBIN Kype pusuku. . —M.: [Ipocsemenue, 2007.

Kpusomnanosa H.A., Bolitkesnu H.H. Opranu3anust Hay4HO-HUCCIEI0BATEIbCKOMN AESITEIbHOCTH YUAIINXCS.
NIIKulIPO Kyprauckas o6i. 2014.

Jlanre B.H. DxcniepuMenTansHble pu3nyueckue 3a1aun Ha cMekanky. M. Hayka, 2012.

Kypuan «Dusuka B mkomaey». No7 - 2006, Nel - 2006 , Ne7 - 2003.

bunumosny b.®. ®usnyeckre BUKTOPUHBI B cpeaHen mkoiie. M.: [Ipoceemenue, 2007.

10. TIIporpammbl. @U3MKO-TEXHUYECKUE KPYKKH., M., [TpocBemenne, 2007.
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