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HOACHUTEJIBHAA 3AIINCKA

Paboyas nporpamMMa ocHOBHOTO 001iero oopasoBanus 1no ¢usuke ais 7-9 kiaccoB (0a30BbIit
YPOBEHb) COCTaBJ€Ha Ha OCHOBE aBTOpckoil mporpamMmbl H.B. ®wionosuu, E.M. I'yrHuk B.A.
(«dusuka. 7-9 kmaccel: pabouas nporpamma k yuHuE YMK A.B. ITlepeiukuna, E.M. 'yrHuk»:
yueOHO-MeToauueckoe nmocooue / H.B.®@unonosuy, E.M. I'yrhuk. — M.: Ipoda, 2017.).

Pabouast mporpamma o ¢usuke s 7-9 kinacca paccuntana Ha 238 y4eOHBIX 4acOB 3a BECh YPOBEHB
oOyuenusi: B 7 kimacce - 68 gacos (2 gaca B Heneno), B 8 kimacce - 68 gacos (2 waca B Henenmo), B 9
kiacce - 102 ygaca (3 yaca B HeZIemI0).

Jl1st peanu3any nporpaMMbl UCIIOIB3YIOTCS YU€OHUKU:

[Tepeimkun A. B. @usnka. 7 xi.: yueoHuk /A.B.Ilepemkun — M.: Jlpoda, 2023

[Nepprimkun A. B. @usuka. 8 ki1.: yueonuk /A.B.Ilepeimkun — M.: [Ipoda, 2021

[lepoimkun A. B. @uzuka. 9 xin.: yueonuk /A.B.Ileppiikun, 'yrHuk E. M. — M.: llpoga, 2021

Hean uzydyenus yueoHoro npeamera «@usnkay:

® YCBOCHUE YYAI[UMUCS CMBICIIA OCHOBHBIX MOHATHIA U 3aKOHOB (DU3HMKH, B3AMMOCBSI3H MEX Ty HUMU;
e (GOpMHPOBaHHE CHUCTEMBl HAyYHBIX 3HAHUH O MpUPOJe, ee (PYHIAMECHTAIbHBIX 3aKOHAX JUISA
MTOCTPOCHHUSI MPECTABICHUS O (PU3MUECKON KapTHHE MUPA;

e CHCTEMAaTH3alMs 3HAHUKA O MHOTO00pa3uu OOBEKTOB W SBJICHHHA TPHUPOJIBI, O 3aKOHOMEPHOCTSIX
MPOIECCOB W O 3aKOHaX (HU3UKU JUII OCO3HAHHWS BO3MOYKHOCTH Pa3yMHOTO HCIOJIb30BAHHMS
JMOCTYIKEHUH HAYKH B JaJbHEHIIIEM Pa3BUTHH ITUBIIIN3AIIHNH;

¢ (GopMHPOBaHHE YOSIKICHHOCTH B TIO3HABACMOCTH OKPYXKAIOIIETO MUPA M JJOCTOBEPHOCTH HAYIHBIX
METOJIOB €0 M3yUCHHS;

e OpraHm3aIys KOJOTrHIECKOT0 MBIIIICHHUS W IIEHHOCTHOTO OTHOIICHUS K TIPUPOJIE;

® pa3BUTHE MO3HABATEIbHBIX UHTEPECOB U TBOPUYECKUX CIOCOOHOCTEN yJallluXcs, a TaKkKe HHTepeca
K pacUIupeHuIo U yriyoneHuto (u3ndecKux 3HaHUM 1 BbIOOpa (PU3UKH Kak MpoUILHOTO MpeIMeTa.

Conep:xanue yueOHoro npeamera «@usuka»
du3uKa 1 ee poJb B MO3HAHUM OKpY:Kaiomero mupa (4 yaca)

®uszuka - Hayka o npupoae. Pusnmueckue Tena U ABICHUA. DU3MYECKHUE CBOWCTBA TEI.
HaGnrogenne u omnwmcanwe ¢uznueckux sBiacHUN. Du3MUecKkuil 3KcrepuMeHT. MoaenupoBaHue
SBJICHUN U 00BEKTOB MpUpoabl. Pusznyeckue BeMUUUHbL. V3MepeHus: GU3ndecknux BEJIUYUH: JUTHHBI,
BpeMeHH, TemnepaTypbl. dusnueckue npubopsl. MexayHapoaHas cucTeMa €IUHUIl. TOYHOCTh U
MOrPEITHOCTh U3MepeHnil. PU3nYECKre 3aKOHbI U 3aKOHOMEpHOCTU. Pu3nka U TexHuka. HaydHblii
MeTo no3Hanus. Poib Gpusuku B GopMUPOBAHUM €CTECTBEHHO-HAYYHOU IPAMOTHOCTH.

Mexannueckue siBjaenus (109 yacon)

MexaHuueckoe JABMKeHHE. MarepuanbHas ToYka Kak MoJenb (PU3MYECKOro Telna.
OTHOCHTENBHOCTh MEXAHWYECKOI'O JBMKEHUA. ['€OLEHTpHUECKass M TEIMOLEHTPUYECKAs CUCTEMBI
mupa. Cucrema orcuera. Pu3nMUecKue BEIWYMHBI, HEOOXOIUMBIE /sl ONMCAHUS [BUXKCHHUS, U
B3aMMOCBSI3b MEXJy HHMMH (IIyTh, IEPEMEIIEHUE, CKOPOCTh, YCKOPEHHE, BpPEMs JIBIDKECHUS).
PaBHOMEpHOE ¥  paBHOYCKOpPEHHOE MpsAMOJMHEHHOe JBWkKeHue. ['paduku  3aBUCUMOCTH
KMHEMATUYECKUX BEIIMYMH OT BPEMEHU IIPU PABHOMEPHOM U PABHOYCKOPEHHOM JBHYKECHUH.
PaBHOMepHOE nBHKEHME 1O OKpy)kHOCTU. MHepuus. MHepTHOCTS Ten. B3aumopeiictsue ten. Macca
tena. 3mepenue maccol Tena. [InotHocts Bemectsa. Cuna. Eaunnnel cunsl. HepunanbsHas cucrema
orcyera. 3akoHbl HetoroHa. CBOGOAHOE MajieHue Ten. Cuma TskecTu. 3aKOH BCEMUPHOTO TATOTEHHUS.
HckyccrBennsle ciyTHUKM 3emin. Cuna ynpyroctd. 3akoH ['yka. Bec tena. Heecomocts. CBs3b
MEXAY CHIION TSKECTH M Maccol Tena. Cuita TSHKECTH Ha Ipyrux maHertax. Jlunamomerp. Cnoxenue
IBYX CWJI, HalpaBJICHHbIX MO OAHOM mpsMmol. PaBHozelcTByromas cwi. Cuina tpenus. Tpenue
CKoJIbKeHUsA. TpeHue mnokosi. TpeHue B npupone M TexHHUKE. VICKyCCTBEHHBIE CIIYTHUKU 3EMIIM.
IIepBas kocMHUYECKast CKOPOCTb.

Wmnynbe. 3akoH coXpaHeHHUs UMITylbca. PeakTuBHOE nBMXeHHe. MexaHuueckas pabora.
MomHocTs. OHeprus. IloTeHuuanbHas W KHHeTHYecKas SHeprus. lIpeBpaiieHue onHOro BUAA
MEXaHUYECKOM 3HEPTUU B JPYroil. 3aKOH COXpaHEHHS MOJHON MEXaHUYECKOW SHEPTUU.



[IpocThie MexaHU3MBbI. Y CIOBUSI paBHOBECHS TBEPAOIrO TE€la, UMEIOIIErO 3aKPEIJICHHYIO OCh
nBrkeHus. Moment cuibl. LlenTp Tskectn Tena. Peruar. PaBHoBecue cuin Ha pberyare. Peruaru B
TeXHUKe, ObITy W mpupoxae. [loABWKHBIE ¥ HEMOABW)XHBIE ONOKKM. PaBeHCTBO paboT mpu
HCIOJIb30BAHUN TIPOCTBIX MEXAHM3MOB («30JI0TO€ IPaBUIIO» MEXaHMKH). Buuel paBHOBecHS.
KoadduumeHT nosie3Horo necTBus MEXaHU3MA.

Hasnenue. JlaBnenue tBepAbIX Ten. Exununsl m3mepenus aapiieHus. CriocoObl M3MEHEHUs
nasineHud. [laBnenue rasa. OObsICHEHUE JaBJIEHUS Ta3a Ha OCHOBE MOJIEKYJISIPHO-KHHETHYECKHUX
npeacraieHuil. [lepenaya naBienus razamu u xugakocTsaMu. 3akoH [lackans. [{aBneHue xuakoctu
Ha JHO M cTeHku cocyna. Coolmatonmiecs cocyabl. ATMocdepHoe naBieHue. MeToapl u3MepeHus
armocgeproro maBinenus. Omeir Toppuuernmm. bapomerp-aneponn, MmaHomerp. ATMmochepHoe
JABJICHWE Ha pa3lM4YHBbIX BbICcOTax. [mapaBinueckue MmexaHusmbl (mpecc, Hacoc). llopmineBoit
AKUJKOCTHBIM Hacoc. JlaBieHue KUIKOCTU U Ta3a Ha NOTPY)KEHHOE B HUX Teso. 3aKOH Apxumena.
VYcnosus naBanus ten. [naBanue ten u cynos. Bo3ayxomiasanue.

Konebarenbnoe nBuxenue. Konebanus rpyza Ha mnpyxuHe. CBoOOgHBIE KoJeOaHUS.
KonebarenbHast cucrema. MasTHUK. AMIUIMTYZa, NEpUOJ, 4yacToTa KoseOaHuil. ['apmMoHuueckue
kosiebanusi. IlpeBparieHue sHepruM NpH KoeOAaTEILHOM JBIDKEHUU. 3aTyxalollue KoJIeOaHwus.
Brinyxaennsie konebanus. Pesonanc. Pacripoctpanenue kosnebanuii B ynpyrux cpeaax. [lonepeunsie
U TMPOJI0JIbHBIE BOJIHBL J[nrHa BoJHBI. CBS3b JJIMHBI BOJIHBI CO CKOPOCTBIO €€ pacHpOCTpaHEHUs U
nepuoaoM (4acToToi). 3ByKoBbIe BOTHBL. CKOPOCTH 3ByKa. BricoTa, TEeMOp M TPOMKOCTH 3ByKa. IXO.
3BYKOBOM PE30HAHC.

TenuioBbie siBiaenust (30 yacos)

CTpOGHI/Ie BeUIcCTBA. ATOMBI H MOJICKYJIBI. OHI)ITI)I, JOKa3bIBAIOIIME ATOMHOC CTPOCHHUC
BelecTBa. TeroBoe ABMKEHHUE aTOMOB M MoJiekyl. bpoyHoBckoe nBmxenue. Juddysus B rasax,
KUAKOCTAX U TBEPBIX Telax. B3aumoeicTBrE YacTHI BELECTBA. ATperaTHble COCTOSIHUS BEIIECTBA.
Mogenu cTpoeHHSI TBEPABIX Tel, KUIAKOCTEH M ra3oB. OOBSICHEHHE CBOWCTB ra3oB, KUIKOCTEH U
TBEPAbIX T€J Ha OCHOBE MOJIEKYJIIPHO-KUHETHUECKUX MPEACTaBICHUM.

Tennosoe nemwxenue. TemmoBoe paBHOBecHe. Temmneparypa. BHyrpennss sneprusi. Pabora u
termonepenada. TemnonpoBoanocts. Kouseknusa. M3nyuenue. [Ipumepsl Termonepegayn B npupoae
n TexHuke. KonMyecTBO TeIJIOTHL. YJieNbHAas TEMJIOEMKOCTh. Pacuer KonuuecTBa TEIUIOTHI NPHU
TeriooOMeHe. Y enbHasi TeIioTa CropaHus TOIUIMBA. 3aKOH COXPAaHEHUs U MPEBpalleHUs] SHEPTUH B
MEXaHUYECKUX U TEIUIOBBIX Mpoleccax. [ImaBienue u oTBepieBaHne KpUCTALTHYECKHUX TeJ. Y IeNIbHAs
TeruioTa miasieHus. Mcnapenue u konaeHncanus. Kunenue. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT
JaBJIeHUA. YJelbHasg TeIloTa napooOpa3oBaHus. BrnaxkHocts Bo3ayxa. OObsSCHEHHE H3MEHEHUS
arperaTHoOrO COCTOSIHMSI BEIIECTBAa HA OCHOBE MOJIEKYJISIPHO-KMHETHYECKHUX MpezcTaBieHuil. Pabora
ra3a npu pacupenuu. [IpeobpazoBanue sHepruu B TEIUIOBBIX MallMHax. J[BUrareiab BHYTPEHHETO
cropanus. [Taposas TypOuna. KII/] rerioBoro nurarens. KoJoru4eckue mpoodaemMbl HCHOIb30BAHUS
TETUJIOBBIX MAIITUH.

DaekTpomMaruuTHbie siBjieHusi (70 yacos)

Onekrpuzanus (usmueckux Tten. J[Ba poma dneKTpUYecKHX 3apsnoB. BzaumoneiicTBue
3apSDKEHHBIX TN  JIeIMMOCTh  3JICKTPUYECKOTO  3apsiia. OJIEKTPOH. 3aKOH  COXPaHEHUs
aNIeKTpUYecKoro 3apsiaa. IIpoBOJHMKM, JUAJIEKTPUKHM U TOJYNPOBOJHHUKH. DJIEKTPOCKOIL
DeKTprUecKoe 1moJie Kak 0coOblit Bua MaTepun. CtpoeHune atoma. Hanps»KeHHOCTb 3JIEKTPHUYECKOTO
noJisi. JlelicTBUE SIIEKTPUYECKOTO TMOJIA Ha »ieKkTpuyeckue 3apsanasl. KoHpeHcatop. OHeprus
AJIEKTPUYECKOT0 MOJISl KOHJEHCATOpa.

Onexkrpuueckuil Tok. McTouHuMKM Toka. DJeKTpHuYecKas Lenb M €€ COCTaBHbIE YacTH.
Hanpasnenue u neicTBUs 37eKTpuUeckoro toka. HocuTenu 31eKTpUUecKuX 3apsiioB B METallIax.
Cuna Toka. DIeKTpuyecKoe HarpsbKeHHe. DIeKTPUYEcKoe COMPOTUBICHHE MPOBOIHUKOB. EuHMIIEI
COIPOTHUBJIEHUS. 3aBUCUMOCTb CHJIBI TOKA OT HampsbkeHus. 3akoH OMa Juis yyacTka Lenu. Y IelbHOe
conpotusienue. Peoctartel. [locnenoBarensHoe U napajuieabHOE COSTMHEHNE TPOBOIHUKOB. PaboTa
AIIEKTPUYECKOTO MOJIS TI0 MePEMELICHUIO MEKTPUUECKUX 3apsiioB. MOLTHOCTh 3JEKTPUUECKOTO TOKA.
HarpeBanue mNpOBOJHUKOB 3JIEKTPHUUECKUM TOKOM. 3akoH Jhxoynsa-JleHma. Onekrpuyeckue
HarpeBarteJbHbIE U OCBeTHTENbHbIE MpuOopsl. KopoTkoe 3ambikanue. [IpaBuia Ge30macHOCTH MpH
paboTe ¢ 3neKTponpudopamu.



OmneiT Opcrena. MarautHoe noJie. MHAyKIMS MarHUTHOrO moJjs. MarHuTHOE noJie IpsMOTo
ToKa. MarHutHoe 1oJie KaTymku ¢ TokoM. IlocrosiHHble MarHuThl. MarHuTHOE MOJIE MOCTOSHHBIX
MarauToB. MarautHoe mnosie 3emim. B3aumojelicTBue MarHuToB. JICHCTBHME MAarHMTHOIO ITOJS Ha
IIPOBOJHUK C TOKOM. DJIEKTpUUECKU aBuraresb. OJHOPOJHOE U HEOJHOPOJHOE MAarHUTHOE IOJIE.
[IpaBuno OypaBurka. OOHapYy)KEHHNE MarHUTHOTO 10JisA. J{eficTBre MarHUTHOTO TOJISt Ha TPOBOTHHK C
TOKOM U JABMXKYIIYIOCS 3apsbKeHHYIo yacTuily. Cuna Amnepa u cuina Jlopenua. [IpaBuiio ieBoit pyku.
MarnuThbii notok. OneiTel @apajes. DneKTpoMarHuTHas HHAYKIUsA. HanpaBieHue HHAYKIIMOHHOTO
Toka. [IpaBuiio JIeHna. fSIBnenune caMOMHIYKIUH.

OnexTpoMarHuTHble KosieOanus. KoneOatenbHbiii koHTyp. IlepemenHsblii Tok. I'eHepartop
nepeMeHHoro Toka. [IpeoOpa3oBanus sHeprum B dJeKTporeHeparopax. Tpancopmarop. Ilepenaua
ANEKTPUYECKON HHEPrUM Ha PACCTOSHHE. DJIEKTPOMArHUTHOE IOJI€. DJIEKTPOMATHUTHBIC BOJIHBI.
CKOpoCTb pacrpoCTpaHeHUsl JEKTPOMAarHUTHBIX BOJIH. BilMsiHUE 37€KTPOMarHUTHBIX U3JIy4€HUHN Ha
KUBble OpraHu3Mmbl. llomyueHue »ieKTpOMAarHuTHBIX KoseOaHuil. IlpuHIMIIBI paguocBs3u U
TEJIEBUACHUSA. OJIeKTpoMarHuTHas mnpupojga cBeta. CkopocTh cBeTa. McTouHuMKHM —cBeTa.
[IpsimonuHeitHOe pacnpocTpaHeHue cera. OTpakeHHE cBeTa. 3aKOH OTpaxkeHus cBera. [lnmockoe
3epkano. M3oOpaxkenue mpeamera B 3epkaine. [Ipenomienue cBera. 3akOH TNpPENIOMIIEHHS CBETA.
JIunzel. @okycHOE paccTosiHUE JUH3BL OnTHYeckas cuia JuH3bl. M300paxkeHus1, 1aBaeMble JIMH30M.
I'maz kak ontuueckas cucrema. Omntuueckue mnpubopsl. Ilpenomnenue cera. Ilokasatens
npenomiienus. Jucnepcus cera. L[Bera Ten. Crekrporpad u crmekTpockomn. THIIBI ONTHYECKHX
cnekTpoB. CieKTpaJIbHBIN aHAIU3.

KBanroBbie siBjienus (20 yacoB)

Crpoenne atromoB. [imanerapHas mozens atoma. [lornonienrne u ucryckanue cBeta aToMaMH.
[TpoucxoxneHue muHEHIaThIX crieKTpoB. OnbITe Pe3epdopa.

PannoakTHBHOCTh KaK CBUIETEILCTBO CIIOKHOTO CTPOEHHUs aTOMOB. Asb(a-, 6eTa- U raMma-
n3nydeHHs. PagnoakTuBHBIE MpeBpalieHusl aTOMHbBIX sijep. CoxpaHeHue 3apsigoBOr0 M MacCOBOTO
yucen Npu  sAepHbIX peakuusx. Ilepuon mosypacnama. 3akOH pagMOaKTUBHOIO —pacliaja.
DKCIEpUMEHTAIIbHBIE METOJbl HCCIIeOBaHUs 4YacTull. [IpOTOHHO-HEUTpPOHHAs MOJENb spa.
Du3nYecKuil CMBICI 3apsSA0BOr0 M MaccoBoro uucen. Mzoronsl. [IpaBuna cMmemenus s anbda- u
OeTa-pacmaja IpH SACPHBIX PEAKIUAX. DHEPTUsl CBsI3U dacTull B siape. Jlenenue siaep ypana. llemnas
peakuus. SlnepHas SHepreTuka. JKOJOTHYECKHE MpoOJeMbl pabOThl aTOMHBIX 3JEKTPOCTAHITUH.
Jo3umeTrpus. BiausHue pagnoakTUBHBIX U3TyYEHUI HA )KUBbIE OpraHu3Mbl. TepMosiepHas peakiusi.
Uctounuku sueprun CoHIA U 3BE31I.

Crtpoenue u 3Boonus BeesieHnoii (5 yacoB)

['eonieHTprueckas v reMoIeHTpruYecKast cuicteMbl Mupa. CocTaB, CTPOCHHUE U TPOUCXOKICHUE
ConneuHoii cuctembl. Pusnueckas npupoaa HebecHbIX Tesr CoslHeuHOM cucTembl. [ImaneTsl u Majbie
tena CosiHeuHO# cuctembl. CTpoeHue, uznydeHue u 3Bosronuss CosHua u 3Be3l. CTpoeHue u
spoutoruda Beenennon. ['nnoresa bonbioro B3peisa.

JlaGopaTopHbie padoThl
1. OnpezneneHue LEHbI 1eJIEHUS U3MEPUTEIBHOTO NpHoopa.
2. N3mepeHune pa3mMepoB MaJbIX TEIL.
3. 3Mepenune macchl Tena Ha pplYakHbIX Becax.
4. N3mepenue oObema Tena.
5. Onpenenenne MIOTHOCTU TBEPIOTO TEA.
6. I'pagynpoBanue Npy>KMHBI U U3MEPEHNE CHII JUHAMOMETPOM.
7. BbliCHEHME 3aBUCHMOCTHU CHJIbI TPEHMsI CKOJBXKEHHS OT IUIOIIAJM CONPHUKACAIOUIUXCSA TEN U
MIPY>KUMAIOLIEN CHIIBL.
8. OnpeneneHne BITAIKUBAIOIIEH CUIIBI, IEHCTBYIOIIEN HA MOIPYKEHHOE B )KUJKOCTH TEJIO.
9. BolsicHeHue ycoBUH IUIaBaHUSA TeJa B KUAKOCTH.
10. BersicHeHMe yca0BUs paBHOBECHUS pblyara.
11. Onpenenenne KII/] npu noxbeme Tena Mo HaKJIOHHOM MJIOCKOCTH.



12. Onpenenenne KOJIMYECTBA TEIJIOTHI IPY CMEIIMBAHNUU BOJIbI Pa3HON TEMIIEPATYPBHI.
13. Onpenenenne yaeabHOU TEIJIOEMKOCTH TBEPIOTO Tea.

14. Onpenenenre OTHOCUTENIBHON BIIAXKHOCTH BO3/yXa.

15. Coopka 35eKTprUueCcKON HENH U H3MEPEHHE CHITbI TOKA B €€ Pa3IMUHBIX y4acTKax.
16. M3Mepenne HanpspKEHUS Ha Pa3IMUHBIX Y9aCTKaX AJIEKTPUUYECKON IEeTIH.

17. 3mepenue cuiibl TOKa U €r0 peryaIupoBaHUuE PEOCTATOM.

18. M3mepenne conmpoTHBIICHHS TPOBOIHUKA TPU IIOMOIIY aMIIEPMETPa U BOJIBTMETPA.
19. U3mepenne MOITHOCTH U pabOTHI TOKA B AJIEKTPUUECKOM JTamrie.

20. Coopka JIeKTpOMarHuTa U UCTIBITAHUE €T0 ACHCTBHSL.

21. M3yueHue 3eKTpUUECKOro JBUTaTeNsl IOCTOSIHHOTO TOKA (Ha MOJIENH).

22. N3yueHue cBOICTB U300pakeHUs B JIMH3AX.

23. UccnenoBanue paBHOYCKOPEHHOTO IBMKEHUS 0e3 Ha4allbHOW CKOPOCTH.

24. 3amepeHune yCKOpeHUst CBOOOHOTO Ta/ICHHUS.

25. UccnenoBanue 3aBUCUMOCTH TIEPHO/IA M YACTOTHI CBOOOTHBIX KOJICOAHHI MasiTHUKA OT JUTMHBI €T0
HUTH.

26. V3yueHue sBIICHUSI DJIEKTPOMArHUTHOM UHTYKIIUH.

27. HabnioieHue CIIIOIHOTO U TMHEHYaThIX CIIEKTPOB UCITYCKaHUSI.

28. 3amepeHune eCTECTBEHHOTO PaJMaIlHOHHOTO (DOHA JJO3UMETPOM.

29. N3yuenue nenenus siapa aroMma ypana 1o ¢potorpaduu TPEeKOB.

30. OueHka neproja noJrypacraja HaxoIIUXCsl B BO3lyXe ITPOAYKTOB paciaja rasa pajoHa
31. N3ydeHue TpeKOB 3apsHKEHHBIX YACTHIL TIO TOTOBBIM (hOTOTpadHsIM.

IINTAHUPYEMBIE PE3YJBTATBI OCBOEHUSA IIPOI'PAMMBI 11O ®U3BUKE HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

N3yuenne Gpu3nku Ha ypoBHE OCHOBHOTO OOIIEro o0pa3oBaHUs HAMPABJICHO Ha JTOCTH)KCHHUE
JUYHOCTHBIX, METANIPEIMETHBIX U MPEAMETHBIX 00pa30BaTeNIbHBIX PE3YIbTATOB.
B pesynbpTaTe nzydeHus (pu3MKU Ha ypOBHE OCHOBHOTO 00IIIero o0pa3oBaHus y 00yJaronierocs

OyayT chOopMHUPOBaHbI CIIEAYIOUIUE INYHOCTHBIE PE3YIbTAThl B YACTHU:

e 1) maTpHMOTHYECKOr0 BOCIIUTAHMS:

® — MpOsIBIICHWE HMHTEpPEca K HCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKON (PHU3MYecKOi
HaAYyKH;

® — [[EHHOCTHOE OTHOIIEHHUE K JOCTHKEHUSIM POCCUICKUX YUEHBIX-(DU3UKOB;

e 2) rpaskIaHCKOr0 U JYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

® — TOTOBHOCTh K aKTHMBHOMY Yy4YaCTHIO B OOCYXJEHUHU OOIECTBEHHO 3HAYUMBIX U ITHUUYECKUX
po0sieM, CBA3aHHBIX C MPAKTHYECKUM MIPUMEHEHHUEM JOCTHKEHUN (DU3HKY;

® — OCO3HAHHE BAXKHOCTU MOPATbHO-ITHUECKUX MPUHIIUTIOB B IEATEIBHOCTH YUEHOTO;

e 3)3CcTeTHYeCKOro BOCIIUTAHMSI:

® — BOCIPHUSATHE O3CTETHYECKUX KadecTB (U3NYECKOW HayKu: €€ TapMOHHUYHOTO MOCTPOCHHS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

® 4) HeHHOCTH HAYYHOI'0 NNO3HAHMSA:

e — OCO3HaHME IIEHHOCTH (PU3NUECKON HAYKU KaK MOIIHOTO MHCTPYMEHTA MO3HAHMS MUPA, OCHOBBI
Pa3BUTHUS TEXHOJIOTUN, BAXKHENIIEH COCTABIISIIOLLEH KYJIBTYPHI;

e — pa3BHUTHE HAYYHOU JTHOO03HATEIHLHOCTH, MHTEPECA K UCCIIEeI0BATENBCKON NeSTEbHOCTH,

e 5) popmMupoBaHus KYJbTYPHI 310POBbS M IMOLHMOHAJIBHOI0 0JI1AT OOy HA:

® — OCO3HaHHE IIEHHOCTH 0e30macHOro oOpasza >KU3HU B COBPEMEHHOM TEXHOJOTUYECKOM MHUPE,
BKHOCTH TPaBWJI 0€30TAaCHOTO TOBEACHUS Ha TPAHCIOPTE, HAa JIOPOTAX, C JIEKTPUUYECKUM U
TEIUIOBBIM 000PYJOBaHHEM B IOMAIITHUX YCIOBUSIX;

e — chOpPMUPOBAHHOCTHh HaBBIKa peQIeKCHU, MPU3HAHUE CBOETO MpaBa Ha OMIMOKY M TaKOTO Ke
1paBa y JIpyroro 4ejaoBeKa;

e 6) TPYZ0BOIO BOCIINTAHMSA:



® — aKTHBHOE YYacTHE B pEIICHHHM NPAKTUYECKUX 3a4ad (B paMKax CeMbH, 00pa30BaTelbHON
OpraHu3alluy, TOPoAa, Kpasi) TEXHOJOTHYECKOW U COLMAIbHON HANpaBIEHHOCTH, TPEOYIOMINX B
TOM 4HcJe U (U3NIECKUX 3HAHUM;

® — MHTEpEC K MPAKTUYECKOMY H3YyUCHHIO MPO(eccHii, CBA3aHHBIX ¢ (PU3UKOIA;

e 7) 3K0JIOTHYEeCKOT0 BOCIIMTAHMS:

e — OpUEHTAlMs Ha IPUMEHEHUE (PU3NYECKUX 3HAHUH JUIsl peLIeHUs 3a/1a4 B 00J1aCTH OKpYXKaroIien
Cpelbl, IUIAaHUPOBAHMSI MOCTYIKOB U OLIEHKM MX BO3MOKHBIX NOCIEACTBHM JUIsl OKpYXarolieu
Cpelbl;

® — OCO3HaHME INI0OATBLHOIO XapaKTepa 3KOJOTMYECKUX IPOOJIEM U IyTEH UX pelIeHus;

e §) aganTanuM K U3MEHAIIHUMCS YCJIOBHAM COLUAIBHOW U NPUPOIHOM Cpeabl:

e — MOTpeOHOCTH BO B3aUMOJEHCTBUM NMPHU BBHIMOIHEHUH HUCCIEI0BAHUN U MPOEKTOB (PU3NUYECKON
HaIpPaBJIEHHOCTH, OTKPBITOCTh OTBITY U 3HAHUSM JIPYTHX;

® — [IOBBILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUUECKYIO AESITEIbHOCTD;

e — OoTpeOHOCTH B (POPMHUPOBAHUM HOBBIX 3HAHUM, B TOM 4Hcie (POPMYIUpPOBATh UJEH, TOHSTHUS,
TUNOTE3bI O (PU3HUYECKUX 0OBEKTAX U SIBICHUSX;

e — oco3HaHMe JePUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEN B 001acTu (pU3MKY;

® — [JJAHMPOBAHUE CBOETO PA3BUTHUS B IPUOOPETEHUN HOBBIX (PU3NYECKUX 3HAHMIA;

® — CTpEeMJICHHE aHAJU3UPOBATh U BBISIBIIATH B3aUMOCBSI3U MPUPO/IbI, 0OLIECTBA U SKOHOMUKH, B TOM

YHUCJIEe C UCTIOIB30BaHNEM (PU3HUECKUX 3HAHUMH;
® — OlIEHKAa CBOMX JACUCTBUI C y4ETOM BIMSHHUSA HA OKPYXKAIOLIYIO CPEy, BO3ZMOYKHBIX ITI00ATBHBIX
MOCJIEACTBUH.

METAIIPEIMETHBIE PE3YJIbTATbBI

B pe3ynbrare ocBoeHMs MporpaMMBbl 10 (PU3UKE HA YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHus y
oOyvarorerocss  Oyaytr  copMupoBaHbl ~ MeTampeaMeTHbIe  Ppe3yJbTaThbl, BKJIIOYAIONINE
M03HABATEJIbHBIC YHUBEPCAIbHBIC YUeOHbIC CHCTBUS, KOMMYHHUKATHBHBIC YHUBEPCAIbHbBIC ydeOHbIC
JCCTBUS, PEryJISITUBHBIC YHUBEPCAIbHBIC YIeOHbBIC JICHCTBHSL.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eliCTBHS

Ba3oBble JJornueckue neiicTBu:
® BBIBJIATH M XapaKTEPU30BATh CYLICCTBCHHBIC IPU3HAKH OOBEKTOB (SBJICHUN);
® YCTaHaBIIMBAaTh CYIIECTBEHHBIN NMPH3HAK KiIacCH(UKAIIMHM, OCHOBAHMS Uil 00O0OLICHUS U
CpaBHEHUS;
® BBIBIATH 3aKOHOMEPHOCTH W NPOTHUBOPEYMS B pacCMaTpUBAeMbIX (aKTax, MaHHBIX H
HaOIOJICHUSIX, OTHOCSIIUXCS K (PU3NUECKUM SIBIICHHSIM;
® BBIABJIATH NPUUYMHHO-CIIEJCTBEHHBIE CBS3M NpPU U3YyYEHUH (U3NYECKUX SIBICHUH H
MPOIIECCOB, JleNaTh BBIBOABI C HCHOJb30BAHUEM JIEAYKTUBHBIX M HHIYKTHBHBIX
YMO3AKIIIOUEeHUH, BBIIBUIaTh THIIOTE3bI O B3aUMOCBA3SIX (PM3UUECKUX BEIUYMH;
® CaMOCTOATENBbHO BBIOMpaTh crocoO pemieHus ydeOHOM ¢u3mueckoil 3agaun (CpaBHEHHE
HECKOJIbKUX BapMaHTOB pELIeHHs, BbIOOp Haubojee MOIXOAALIEr0 ¢  Y4ETOM
CaMOCTOSITEJIHO BbIJIETIEHHBIX KPUTEPUEB).
ba3oBrble ncciienoBarebCKue 1eHCTBHA:
® UCMOJb30BATH BOIPOCH KaK UCCIIEA0BATENLCKUII MHCTPYMEHT IMO3HAHUS;
® TPOBOJUTH IO CAMOCTOSITEIbHO COCTABJICHHOMY IIJIaHY OIIBIT, HECIOXHbIN (pu3ndecKuit
HKCTIIEPUMEHT, HEOOJIbIIIOE NCCIIe0BAaHIE (PU3UYECKOTO SIBJICHHUS;
® OIICHMBaTh Ha MPUMEHUMOCTb M JIOCTOBEPHOCTb HH(OpMAIMIO, MOJYYEHHYIO B XOJe
UCCIIEIOBAHUS UITH SKCTIEPUMEHTA,;



CaMOCTOSATENIbHO (OPMYIUPOBATH 000OLICHUS M BBIBOJBI MO PE3yJIbTaTaM MpPOBEIEHHOTO
HaOJIOIEHUS, OTIBITA, CCIICAOBAHMS;

MIPOTHO3UPOBATh BO3MOXKHOE JAajbHEWIIee pa3BUTHE (PU3MUYECKHX MPOIECCOB, a TaKXKe
BBIJIBUTaTh IIPEIIOJIOKEHNS 00 UX PA3BUTHUHU B HOBBIX YCIOBUSAX U KOHTEKCTAX.

Pabora ¢ undopmanueii:

MPUMEHATh pPA3IMYHbIE METOJbl, MHCTPYMEHTHI U 3ampoChl INpU IOUCKE U OTOOpe
nHGOPMAINY WK TAHHBIX C YIETOM MPEUIOKEHHONW yaeOHOW (pM3HUeCcKOr 3a1a4H;
aHAJM3UPOBATh, CHCTEMATH3UPOBATh M MHTEPIPETHPOBATH MH(DOPMAITUIO pa3IMYHBIX BUI0B
1 (OpM TIpeICTaBIICHUS;

CaMOCTOSITEIbHO BBIOMPATh ONTHMAJbHYIO (GOpPMY TMpeacTaBieHUs HHPOpMamuum u
WUIIOCTPUPOBATh pEIIaeMble 3aJaud HECJIOKHBIMU CXE€MaMH, JdarpaMMaMi, HHOUN
rpaguKoi U UX KOMOMHAIUSIMU.

KOMMyHI/IKaTHBHbIe YHUBEPCAJIBHbLIC y‘{eﬁﬂble JeHCcTBHUA:

B X0Jie 00CYyXJIeHHUsI Y4eOHOT0 MaTepuasia, pe3ylibTaToB JJaOOPaTOPHBIX PabOT U MPOEKTOB
3a/1aBaTh BOMIPOCHI MO CYIIIECTBY 00CYKIa€MOM TeMbI U BBHICKA3bIBaTh UJICH, HAIICJICHHBIC HA
pelIeHHe 3aJIa4M U TOJIIepKaHue O1aroKenaTeIbHOCTH OOIIECHUS;

COTIOCTaBJISITh CBOU CY)KJICHHUS C CYXKACHUSIMH JIPYTUX YYaCTHUKOB JMajora, oOHapyXuBaTh
pa3IM4Me U CXOJICTBO MO3UIINH;

BbIpaXaTb CBOIO TOYKY 3PCHUS B YCTHBIX U IIMCbMCHHBIX TCKCTAX,

MyOJIMYHO MPEACTaBIATh PE3YIbTAThl BHIIIOJHEHHOTO (PM3MYECKOTO OMbITa (IKCIIEPUMEHTA,
HCCTIE0BaHUs, TIPOCKTA);

MMOHUMAaTh U HCIOJIb30BaTh IMPEUMYILECTBa KOMaHIHOW M WHAMBHUIYaJbHON pabOThHI MpHU
pelieHnr KOHKPETHON (PU3UIECKOM MPOOIeMBI;

NPUHUMATh LEJIM COBMECTHOW JESATENbHOCTH, OpPraHU30BBIBATH JEUCTBHS MO €&
JNOCTHKEHHIO: paclpeiesisiTh PO, OOCYXKJIaTh MPOLECChl M Pe3ylbTaThl COBMECTHOM
paboThl, 000011aTh MHEHHS HECKOJIBKUX JIIOJICH

BBITIOJIHATh CBOIO 4YacTh palOThl, AOCTUTas KaueCTBEHHOTO pe3yjbTaTa I0 CBOEMY
HaIpPAaBJICHUIO U KOOPJIUHUPYS CBOU JACHCTBUS C JPYTUMU WICHAMU KOMAaH/IbI;

OIICHMBATh KaueCTBO CBOEr0 BKJIaJa B OOLIUI MPOAYKT MO KPUTEPUAM, CAMOCTOSITEIHLHO
chOpMyITUPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBUSI.

PeryasiTuBHbIe YHHBepPcaJbHbIe YUeOHbIE 1elCTBHS

Camoopranuszanmsi:

BBISBJIATH NMPOOJIEMBbl B KM3HEHHBIX M YYEOHBIX CHUTYyalUsX, TPEOYIOLUUX Ul pELIeHUs
(bu3nYecKuX 3HAHUMH;

OpUEHTUPOBATbCSI B PA3IMYHBIX MOJXOAAX HPHUHATUS pelleHUd (MHIUBUAYaJIbHOE,
MIPUHATHUE PELICHUs B TPYIIE, IPUHATHE PEIIEHUH Ipyoi);

CaMOCTOSITEJIbHO COCTABJIATh AJITOPUTM pEHIeHUs (QU3MYECKOW 3aJaud WIM IJIaHa
UCCIIEIOBAaHUSI C Y4YETOM HUMEIOIIUXCS PEecypcoB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBAaTh MpearaeMble BapuaHThl peIeHUH;

JienaTh BEIOOP U OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

CaMOKOHTPOHL, 3MOLHOHAJIbHBIA HHTEJJIEKT:

JlaBaTh a/IEKBaTHYIO OLICHKY CUTYallMu U IpeularaTh IJIaH €€ U3MEHEHMUS],

OOBSICHATh TPUYMHBI JOCTHXKEHHS (HEIOCTHUIKEHHUS) pe3yIbTaTOB JEATENbHOCTH, JaBaTh
OLIEHKY ITPUOOPETEHHOMY OIIBITY;

BHOCHUTh KOPPEKTUBBI B JIEATEIBHOCTh (B TOM YHCJIE€ B XOJ BBINOJIHEHUS (PU3HMUYECKOTO
WCCIIEIOBAaHUS WIIM NPOEKTA) HA OCHOBE HOBBIX OOCTOSITENILCTB, M3MEHUBIINXCS CUTYalIUH,
YCTaHOBJICHHBIX OITMOOK, BOSHUKIIUX TPYJHOCTEH;



OILICHMBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSIM;

CTaBHUTH ceOs1 HA MECTO JPYroro YelloBeKa B XOJI€ CIIOpa WK AUCKYCCUU Ha HAYYHYIO TEMY,
[IOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JIpYyroro;

MPU3HABATH CBOE MPABO HA OLIMOKY MpH perieHNH (PU3NYECKHUX 3a7a4 WU B YTBEPKIACHUSIX
Ha Hay4YHbIE€ TEMBI U TAKOE Y€ IPaBO JAPYroro.

HNPEIMETHBIE PE3YJIbTATbBI

K xoHIly 00y4eHus B 7 KJiacce peIMETHBIE Pe3yJIbTaThl Ha 0a30BOM YpOBHE JJOJDKHBI OTPAXKaTh
c(OPMHUPOBAHHOCTD y O0OYJAIOIINXCS YMEHUI:

WCIIOJIb30BATh TIOHATHUS: (PU3NICCKUE U XUMUUICCKUE SBJICHUS, HAOFOICHUE, SKCIICPUMEHT,
MOJIEITb, THIIOTE3a, SIMHUIBI PU3NICCKUX BEIMINH, aTOM, MOJICKYJIa, arPEraTHBIC COCTOSTHHS
BemiecTBa (TBEPAOE, KUIKOE, ra3000pa3HOE), MEXaHMYECKOE BIKEHHE (paBHOMEPHOE,
HEpaBHOMEpHOE, MPSMOJIUHEHHOE), TPACKTOPHsI, PaBHOJACHCTBYOMAs Cuia, Aedopmarius
(ympyrasi, maacTu4eckas), HeBECOMOCTh, COOOIIAIOIINECS] COCY/IbI;

paznuuath siBiaeHUs (qud@dy3us, TEIUIOBOE ABIKEHHME YaCTHUIl BEIIECTBA, PAaBHOMEPHOE
JIBIDKEHUE, HEPAaBHOMEPHOE JBIKCHWE, WHEPIMS, B3aHMMOICHCTBUE TeJNl, PaBHOBECHE
TBEPIBIX TEJ C 3aKPEIIEHHOW OCHIO BpAICHHS, Tepenava JAaBlICHHUS TBEPABIMH TEIaMHU,
KHUIKOCTSIMA W Ta3aMH, arMoc(epHOe MaBlieHHWe, IUIaBaHWUE Tell, NPEBPALICHUS
MEXaHWYECKOW SHEPTHH) 10 OIMCAHUIO0 WX XapaKTePHBIX CBOWCTB W Ha OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JTaHHOE (Pr3nYecKoe sBIICHUE,

pacrno3HaBaTh MPOSBIECHUE U3YUYEHHBIX (PU3MUECKUX ABJIIEHUN B OKPY)KAIOLIEM MHpE, B TOM
yuciie (pu3nueckue SIBJICHUS B IPUPOJE: MPUMEPDI ABMKEHUS C PA3IMUYHBIMH CKOPOCTSMH B
KUBOM M HEXHMBOW MPUPOJE, NEHCTBUE CUJIbI TPEHUS B NPUPOJIE M TEXHUKE, BIUSHUE
aTMOC(epHOTro AaBJICHUS HA )KUBOM OpraHU3M, [IJIJaBaHUE PbIO, PbIUar B TeJlie YeJloBeKa, pH
3TOM MEPEBOAUTH MPAKTHUUECKYIO 3a/1a4y B Y4eOHYIO, BBIAEIATH CYIIECTBEHHbIE CBOICTBA
(mpu3Haky) pU3NYECKUX SBICHUA;

ONHCHIBATh M3YyYEHHBbIE CBOMCTBA Tl W (DU3MUYECKUE SIBICHUS, HCIONb3Yys (U3HuecKue
BEIUYMHBI (Macca, 00bEM, MIIOTHOCTh BELIECTBA, BPEMsI, IyTh, CKOPOCTb, CPEIHSISI CKOPOCTb,
CWJIa YIPYroCTH, CUJa TSHKECTH, BEC Tela, CWia TPEeHUs, NaBjieHue (TBEpIOro Tena,
XKUJKOCTH, Ta3a), BRITAIKUBAIOIIAS CHUJIAa, MEXaHUYeCcKasi paboTa, MOIIHOCTh, IJIEYO CHIIBI,
MOMEHT CHJIbI, KO3(pPUIMEHT TMO0JIe3HOr0 [EHCTBUS MEXaHU3MOB, KHUHETHYecKas U
MOTEHIIMATbHAS DHEPrus), MPU ONMUCAHHM MPABHJIBHO TPAKTOBaTh (PU3MYECKHUIl CMBICT
HCIOJIb3YeMbIX BEJIMYMH, UX 0003HAYEHUS M €AMHUIBI (PU3NYECKHX BEIMYHUH, HAXOJUTh
(hopMyIibl, CBA3BIBAIOLINE JAHHYIO (PU3UUECKYIO BETUYHHY C APYTUMH BEIMYUHAMHE, CTPOUTH
rpaduKy H3y4eHHBIX 3aBUCUMOCTEN (PU3HUECKUX BEJINYMH;

XapaKTepH30BaTh CBOMCTBA Tej, (PU3MYECKHUE SIBICHUS W MPOLECCHI, UCIOJb3Ys MpaBUiia
CIIOXeHHs cul (BJOJIb OJNHOM mpsaMoii), 3akoH ['yka, 3akoH Ilackams, 3akoH Apxumena,
MPaBUJIO paBHOBeCHs phluara (05oKa), «30J0TO€ MPABUIIO» MEXaHUKH, 3aKOH COXpaHEHUS
MEXaHUYECKOI SHEPTUH, TIPU ITOM J]aBaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA U 3aMHCHIBAThH
€ro MaTeMaTHUYECKOE BBIPAKECHHUE;

OOBACHATH (hU3MUYECKUE SBICHUS, MPOIECCH M CBOWCTBA TEJ, B TOM YWCJIE U B KOHTEKCTE
CUTYyalluil MPaKTUKOOPUEHTUPOBAHHOTO XapakTepa: BBISBIATh MPHUUYUHHO-CIEICTBEHHbBIE
CBSI3M, CTPOUTh OOBSCHEHHWE M3 |—2 JOTMYECKHX IIaroB ¢ OMOpOod Ha 1—2 H3y4eHHBIX
CBOMCTBa (PU3NYECKUX SBICHUH, PU3NUECKUX 3aKOHA WK 3aKOHOMEPHOCTH;

pemiath pacuéTHbIe 3a/1a4uu B 1—2 NeHCTBUS, UCTIONB3Yys 3aKOHBI U (POPMYJIBI, CBA3BIBAIOIINE
(u3nuecKkre BeIMYMHBI: HA OCHOBE aHAIM3a YCIOBUS 33/Ia4M 3alHCHIBATh KPATKOE YCIOBHE,
MOJACTaBIATh (U3NYECKUE BEIUYUHBI B (POPMYIbl W TPOBOJUTH PACUYETHI, HAXOIUTH
CIpaBOYHBbIE TaHHBIC, HEOOXOIMMBIC Ul PEUIeHHs 3a7ad, OICHHBATh PEaTUCTHYHOCTH
MOJIy4eHHOH (pU3MUYECKON BEIUYHHBI,



pacro3HaBaTh MpoOIEMbI, KOTOPbIE MOYKHO PEHIMTH MPH MOMOIIU (PU3MUECKUX METOJIOB, B
ONMCAHUU MCCIIEA0BAaHNUS BBIJIENIATH IPOBEPSIEMOE PEATIOIIO0KEHUE (TUIIOTEY), pa3InydaTh U
MHTEPIPETUPOBATh MOJYYCHHBIH pe3y/bTaT, HAXOIUTh OIIMOKM B XOJE ONbITa, JENaTh
BBIBO/IBI 110 €r0 PE3YJIbTATaM;

MIPOBOJIUTH OTBITHI IO HAOIIOACHHUIO (PU3UYECKUX SIBICHUH WK (PU3UUYECKUX CBOMCTB TEIl:
(dbopMynHpoBaTh MpOBEPSEMbIC TPEAIIOIOKEHUS, COOMPATh YCTAHOBKY M3 IPEII0KEHHOTO
000pyIOBaHUs, 3aIMCHIBAT XO/I OTIBITAa U (POPMYTUPOBATH BBHIBOIBI;

BBITIOJTHATE TIPSIMbIE M3MEpPEHHsI PAcCTOSHHSI, BPEMEHH, MacChl Tela, 00b&Ma, CHIIBI U
TEMIIEpaTypbl C WCIOJIB30BAHUEM aHAJIOTOBBIX W HH(POBBIX NPUOOPOB, 3alHCHIBATH
MOKa3aHus MPUOOPOB C YUETOM 3aJaHHOM aOCOFOTHOM MOTPEIIHOCTH U3MEPEHUI;
MIPOBOJUTH HCCIEAOBAHNUE 3aBUCUMOCTH OJHON (DM3MUECKON BEIMUYMHBI OT ApPYyroil ¢
HCII0JIb30BAHMEM MPSIMBIX U3MEPEHUH (3aBUCUMOCTH IIyTH PaBHOMEPHO JABMKYILErOCs Teja
OT BPEMEHU JIBUKEHMSI TeJla, CUJIbI TPEHUS CKOJILKEHMsSI OT Beca Tejla, KauecTBa 00paboTKU
IIOBEPXHOCTEHW TENl M HE3aBUCUMOCTH CHJIBI TPEHMS OT IUIOIIAIM CONPUKOCHOBEHHS TeEll,
CHWJIBI YIIPYTOCTH OT YAJIMHEHUS MPY>KUHBI, BBITAJIKUBAIOLIEH CUIIBI OT 00bEMA MOTPYKEHHOM
YacTH Tela U OT IUVIOTHOCTH JKUJKOCTH, €€ HE3aBUCUMOCTH OT IJIOTHOCTH TeJa, OT INTyOUHBI,
Ha KOTOPYIO MOTPYKEHO TEeJIO, YCIOBUW TUIaBaHMS TeJ, YCIOBHUM PaBHOBECHUS pblUara u
0JI0KOB), Y4acTBOBaTh B IUIAHMPOBAHUM Y4€OHOTO HCCIEIOBaHUS, COOMPATh YCTAHOBKY U
BBITIOJIHATh HW3MEPEHMs, CleAys MpeUIoKEeHHOMY IUIaHy, (GHUKCUPOBAaTh pPE3yJIbTaThl
MOJIyYEHHON 3aBUCHUMOCTH (DM3UYECKUX BEIUMYMH B BUJE MPEAJIOKEHHBIX TaOIUI] U
rpaduKoB, eaTh BBIBOJIBI 110 pe3yJibTaTaM UCCIIEJOBaHMUS;

MIPOBOJUTH KOCBEHHBIE N3MEPEHUs (PU3UUYECKUX BEIUUYMH (IJIOTHOCTH BEIIECTBA KUIKOCTH
1 TBEPJOrO TeENa, CUja TPEHUs CKOJIbKEHHUs, NABJIECHUE BO3/lyXa, BBITAJIKMBAIOLIAs CHUIIA,
JecTByIonas Ha MOTPYKEHHOE B JKUIKOCTb TeNO, KO3(D(UIMEHT MOJe3HOro AeHCTBUS
MIPOCTHIX MEXaHU3MOB), CJIEys NMPEAT0KEHHON HHCTPYKIIUU: TIPU BHITIOJTHEHUH U3MEpPEHUN
coOuparh IKCIIEPUMEHTAIbHYIO YCTAHOBKY U BBIUUCIISTH 3HAUEHHE UCKOMOMW BEJIMYMHBI,
co0Jr01aTh TIpaBUiia TEXHUKH 0€30MMacHOCTH IIPpH paboTe ¢ 1abopaTopHBIM 000PYI0BaHUEM;
yKa3bIBaTh MPUHIIMUIIBI IEHCTBUS MPUOOPOB U TEXHUUYECKHX YCTPOMCTB: BECHI, TEPMOMETP,
JMHAMOMETp, COOOIIAroIIMUecs COCYAbl, OApOMETp, pblUar, MOABMKHBIA M HETOBH)KHBIN
OJI0K, HAKJIOHHAS TUIOCKOCTb;

XapaKTepU30BaTh MPUHIIMIIBI JEHCTBUS N3YUYEHHBIX IPUOOPOB M TEXHUYECKUX YCTPOUCTB C
Omopoi Ha WX omnucaHus (B TOM 4YHMCie: NOJIIMIHUKH, YCTPOICTBO BOJONPOBOJA,
TUIPABINYECKUN MPECC, MAaHOMETP, BEICOTOMED, MOPLUIHEBOM HACOC, ApEOMETP), UCTIOIb3Ys
3HaHMUSI O CBOWCTBAaX (DM3MUECKUX SBICHUM U HE0oOXoauMmble (PU3NYECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

MPUBOJUTh MpPUMEpPhl  (HAXOOUTh HHPOpPMAIMIO O TpUMepax) MNPAKTHUYECKOTO
WCIOJIb30BaHUs (U3MYECKUX 3HAHMA B TMOBCEAHEBHOM KHU3HU JJIs 0OecredyeHus
0€30MacHOCTH MpHU OOpaIleHNH C TPUOOPAMH U TEXHUYECKUMU YCTPOMCTBAMH, COXPaHEHUS
3JI0pOBBSI U COOJIFOJICHHS HOPM 3KOJIOTHYECKOTO MOBEICHUS B OKPYKaIOIIeH cpe/ie;
OCYILIECTBIISITH OTOOP UCTOYHUKOB HHQOpMaIuu B IHTepHETe B COOTBETCTBUU C 3a/IaHHBIM
MOMCKOBBIM 3alpOCOM, Ha OCHOBE MMEIOUIMXCA 3HAHUW U MYTEM CPAaBHEHUS Pa3IUYHBIX
HCTOYHUKOB BBLICISTH HH(OPMAIIHIO, KOTOPast BISETCS MPOTUBOPEUNBOM UITH MOXKET OBITh
HEJI0CTOBEPHO;

WCIOJIb30BaTh TMPH BHIMOTHEHUH YYEOHBIX 3aJaHUi HAayYHO-TIOMYJSPHYIO JIUTEPATYPY
(U3MYECKOTO COoJIepXKaHMs, CIPaBOYHbIE MaTepualibl, pecypchl cetu VHTepHeT, BIajeTh
npuéMaMy KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBanusi MHGOOPMALIUK U3 OJHOW 3HAKOBOM
CUCTEMBI B APYIYyIO;

co3/1aBaTh COOCTBEHHBIE KpaTKHWE IMUCbMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBEe 2—3
HMCTOYHUKOB HMH(OpMAIMHU (PUINYECKOTO COJCpKAHUS, B TOM 4YHCIE MyOIMYHO MAeNaTh
KpaTKhe COOOIIeHUsI O pe3yibTaTax MPOEKTOB MM y4eOHBIX HCCIEAOBaHUM, MpPU 3TOM



IPaMOTHO UCIIOJIb30BaTh N3YYCHHBII MOHATUHHBIN anmnapaT Kypca (pu3uKu, CONpOBOXKIATH
BBICTYIUICHHE IIPE3CHTALIUEM;

IIPU BBITIOJTHEHUH YYEOHBIX IIPOCKTOB U UCCIICAOBAHHI pacTIpeIesTh 00S3aHHOCTH B TPYIIIE
B COOTBETCTBHU C IIOCTABJICHHBIMU 33Jla4aMU, CJIECAUTh 32 BBIIOJHEHUEM IlJIaHa JIEHCTBUM,
aJIeKBaTHO OLICHMBATb COOCTBEHHBIM BKJIaJX B JAEATEIbHOCTb TIPYMIbl, BBICTPAaUBATh
KOMMYHHUKAaTUBHOE B3aUMOJICUCTBUE, YUUTHIBASI MHEHUE OKPYKAIOLIUX.

K xoHIy 00y4enus B 8 kJjiacce nmpeMeTHBIE pe3ylIbTaThl Ha 0a30BOM YpOBHE JJOJDKHBI OTPAXKaTh
c(OPMHUPOBAHHOCTD y O0OYJAIOIINXCS YMEHUI:

WCIIONb30BaTh TOHATHUS: Macca W pa3Mepbl MOJIEKYJ, TEIJIOBOE ABMKEHHUE aTOMOB H
MOJIEKYJI, arperaTHbleé COCTOSIHMSI BEIIECTBA, KPHCTAUIMYECKWE M aMop(dHbIe Tena,
HACBIIICHHBIM M HEHACHIIIEHHBIN Tap, BIAXHOCTh BO3JlyXa, TeMIlepaTrypa, BHYTPEHHSS
SHEprus, TeIIOBOM JIBUraTellb, SJIEMEHTAPHBIN IEKTPUUECKUN 3apsi, JNEKTPUIECKOE MOJIE,
MIPOBOIHUKY U AUDIIEKTPUKH, TIOCTOSIHHBIN 3JIEKTPUUYECKUM TOK, MATHUTHOE TIOJIE;
pasznuyath SIBIEHUS (TEIJIOBOE pAacIIMpeHHEe M C)KaTue, TeIulonepeaaya, TeIIoBoe
paBHOBECHE, CMaYyMBaHUE, KallWULSIPHBIE SIBJICHUS, UCIIapEeHUe, KOHICHCAIUsI, TIIaBJICHHE,
KpucTaym3anus  (OTBepJeBaHUE), KUIEHHE, Terulonepenaya  (TEIIoNpOBOJHOCTD,
KOHBEKIIMS, W3JIYYCHHE), OJJICKTPH3alus TeJ, B3aMMOJICUCTBHE 3apsjoB, JICHCTBUS
ANEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aWMOJCHCTBHE MAarHUTOB, JIEHCTBHE
MAarHUTHOTO TOJISI HAa TIPOBOJTHUK C TOKOM, JIEKTPOMArHUTHAS MHAYKIIHS) TIO OTMHCAHUIO UX
XapaKTEPHBIX CBOWCTB M HA OCHOBE OTBITOB, JEMOHCTPHPYIONIUX JaHHOE (HU3HUECKOE
SIBJICHHE;

pacro3HaBaTh MPOSBICHUE N3YYECHHBIX (PU3MUECKUX SBICHUN B OKPYKAIOIIEM MHUPE, B TOM
yicie (U3NYECKUE SIBICHHUS B MPHUPOJE: MOBEPXHOCTHOE HATSHKEHHE W KanWUISPHbBIE
SBJICHUS B MPUPOJIE, KPUCTAIUIBI B MpHUpoAe, n3inydeHne CoJIHLA, 3aMEp3aHUe BOJOEMOB,
Mopckue Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, MHES, CHEra, JJIEKTpUYECKHE SIBJICHHS B
aTMocdepe, EKTPUUECTBO KUBBIX OPraHU3MOB, MATHUTHOE T0JIe 3eMJTH, JIpei] MooCcoB,
pOJIb MArHUTHOTO TOJIA JUISl )KU3HU Ha 3emJle, MOJSIPHOE CUSHUE, IPU 3TOM IEPEBOIUTH
MPAKTUYECKYI0 3aJadyy B Y4eOHYIO, BBIJENATH CYILIECTBEHHbIE CBOWCTBA (IIPU3HAKK)
(buznyuecKuX SABJICHUH;

ONHCHIBATh M3yYEHHBbIE CBOMCTBA Tl W (DU3MUYECKUE SIBICHUS, HCIONb3Yys (U3HuecKue
BEIMYMHBI (TeMIlepaTypa, BHYTPEHHSISI SHEprus, KOJMYECTBO TEIUIOTHI, YyHAeiIbHas
TEIJIOEMKOCTh ~ BEIECTBA, ylAeJdbHAs  TEIUIOTAa  IUIABJICHMS, yAEJIbHAas  TEIUoTa
napooOpazoBaHus, yAedbHAas TEIJIOTa CrOpaHHs TOIUIMBA, KO3()(PUIMEHT MOJIE3HOTO
JEHCTBUS TEIJIOBOM MAlIMHBI, OTHOCUTEIIbHAS BIAXXKHOCTh BO3/1yXa, JIEKTPUUECKHM 3apsi,
cuia TOKa, DJIEKTPUYECKOE HAaIpsHKEHUE, CONPOTUBJICHUE NPOBOJHHUKA, YAEIbHOE
COMPOTHBIICEHUE BEIECTBA, pab0Ta U MOUIHOCTH SJEKTPUYECKOTO TOKA), MPH OMHCAHUU
MPaBUWJIBHO TPAaKTOBaTh (DU3UYECKUN CMBICT HCIOJB3YEMBIX BEIHYMH, O0O3HAuYCHUs U
€AUHULIBI GPU3NYECKUX BETMYNH, HAXOIUTh (POPMYIIBI, CBSI3bIBAIOIINE JAHHYIO (DU3HUECKYIO
BETUYMHY C JPYTUMHU BeJIMYMHAMHU, CTPOUTh TpadUKU HU3YUYEHHBIX 3aBUCHMOCTEH
(bu3MYECKUX BEUYHH;

XapaKTepH30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBJICHUS U MPOIIECCHI, UCIIOJIb3Ysl OCHOBHBIE
MOJIOKEHUSI  MOJIEKYJIIPHO-KUHETHYECKOM TEOpUU CTPOCHMS] BEUIECTBA, NPUHIMI
CYIEPIO3UINH MOJIeH (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUs 3apsia, 3akoH Oma
JUIsl y4acTKa 1enH, 3akoH J[xoyns—JIeHa, 3aKOH COXpaHEeHHs] SHEPTUH, NIPU ITOM /1aBaTh
CIIOBECHYIO (POPMYTUPOBKY 3aKOHA U 3aITUCHIBATh €r0 MATEMAaTUYECKOE BBIPAKECHHE,
OOBSACHATH (PU3NYECKUE MPOIIECCHl U CBOWCTBA TEN, B TOM YHCIIE U B KOHTEKCTE CUTyallui
MPAaKTUKOOPUEHTUPOBAHHOTO  XapaKTepa: BBIABIATh NPUUYUHHOCIEJACTBEHHbBIE CBS3H,
CTpOUTH 00BsCHEHUE W3 |—2 JNOTUYECKHX IMIAaroB ¢ OMOpoi Ha 1—2 M3y4EHHBIX CBOMCTBA
(bu3nUeCKUX SABICHUN, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEN;



pemaTh pacuéTHbIE 33/1a41 B 2—3 EHCTBHS, UCTIONB3Ys 3aKOHBI 1 (POPMYJIBI, CBSI3BIBAIOIINE
¢u3nvecKkre BEIMYMHBI: Ha OCHOBE aHAJIM3a YCIOBHS 33/1a41 3aMMCHIBATh KPATKOE YCIOBHE,
BBISBJIATh HEJAOCTATOK JAHHBIX JUIS PEIICHUS 3aJa4yd, BHIOMPATh 3aKOHBI U (HOPMYIIBI,
HEOOXOAUMBIE IS €€ pelIeHHs, IPOBOAUTH PAacUEThl U CPABHHUBATH MOIYYCHHOE 3HAYCHHE
(U3n4YeCKOi BETUYNHBI C U3BECTHBIMU JIaHHBIMU;

pacro3HaBaTh MPOOJIEMBI, KOTOPBbIE MOKHO PEIIUTh MPU MOMOIIM (PU3HUYECKHX METOJIOB,
HCIIOJIb3YS ONMCAHUE UCCIIEOBAHUS, BbIIEIATh IPOBEPSIEMOE MIPENIIOJIOKEHNUE, OLICHUBATh
MPaBUJIBHOCTH MOPsiIKa IPOBEACHUS UCCIIEIOBAHUS, J€1aTh BbIBO/IBL;

MIPOBOJIUTH OIBITHI 10 HAOIIOJCHNUIO (PU3MUECKUX SBICHUNA WIH (PU3MUECKUX CBOMCTB TeEI
(KanWJUTApHBIE SIBIICHHSI, 3aBUCIMOCTH JABJIICHUS BO3IyXa OT €ro o0b&Ma, TeMmepaTyphl,
CKOPOCTH MpoIlecca OCTHIBAaHUS M HArpeBaHMsl MpPH M3JIyYEHUU OT LBETAa HU3JIydarolen
(mornommaroniei) TOBEPXHOCTH, CKOPOCTh UCIApEHUs BOJBI OT TEMIEPaTyphl KUIKOCTH U
Ionaan €€ MOBEpXHOCTH, AIIEKTPU3alus TE1 U B3aUMOJICHCTBUE AJIEKTPUUECKUX 3apsi/I0B,
B3aUMO/ICHCTBUE TOCTOSTHHBIX MarHUTOB, BU3YyalM3aldsi MarHUTHBIX MOJIEH MOCTOSHHBIX
MarHuToB, J€MCTBHSI MArHUTHOTO I0JIS HA IPOBOJHUK C TOKOM, CBOMCTBA JIEKTPOMArHuTa,
CBOMCTBA DJIEKTPOJBMraTelis IOCTOSHHOTO TOKa): (OpPMYIMpPOBaTh IPOBEpSEMBIE
MIPENIOJIOKEHNSI, COOMPATh YCTAHOBKY U3 MPEIOAKEHHOTO 000pyI0BaHMs, OMUCHIBATh XOJ]
ombITa ¥ (POPMYIHPOBATH BHIBOJIBL;

BBITIOJIHATH MPSIMbIE U3MEPEHUSI TEMIIEPATyphl, OTHOCUTEILHON BIAKHOCTH BO3/yXa, CHIIbI
TOKa, HAaIpPSDKEHUS C HCIOJIb30BAaHHEM aHAJIOTOBBIX MPHOOPOB U JATYMKOB (DU3MUECKUX
BEJIMYMH, CpPAaBHUBATh pe3yJlbTaThl H3MEpPEHUH C y4€ToM 3aJaHHOW abCOIOTHOMN
MOTPEIIHOCTH;

MPOBOJIUTHh HCCJICIOBAHUE 3aBUCHUMOCTH OJIHOM (DU3WYECKOW BEIMYMHBI OT APYrod C
UCIOJIb30BAHUEM MPSMBIX U3MEPEHUH (3aBUCHUMOCTb CONPOTHBIIEHHUS MPOBOJHHMKA OT €ro
JUIMHBI, TJIOLIAJU IONEPEYHOr0 CEYCHHMs] M YJEJIBHOTO CONPOTHUBIECHHUS BEILECTBA
IIPOBOJIHUKA, CHJIBI TOKA, MJYLIETO0 4Yepe3 MPOBOIAHUK, OT HANpSDKEHUS Ha IPOBOJHMKE,
UCCIIEIOBAaHUE TIOCIEA0BATEIbHOIO M MNAapajuIeIbHOTO COEAWHEHHH IPOBOJIHUKOB):
IUTAHUPOBATh HCCIEIOBaHME, COOUpPATh YCTAHOBKY W BBIIOJHATH W3MEPEHUs, CIenys
IIPEUI0KEHHOMY IUIaHYy, (PUKCHPOBATh Ppe3yJbTaThl IOJYYEHHOH 3aBHCHMOCTH B BHUJE
Ta0aMLl U TpadUKOB, A€1aTh BBIBOBI 10 Pe3yIbTaTaM HCCIIEIOBaHUS;

IIPOBOJIUTh KOCBEHHBIE H3MEpeHUs (QU3MUECKHX BeIWYMH (yJenabHass TeII0EMKOCTh
BELIECTBA, CONPOTUBICHHUE MPOBOJHMKA, pabOTa M MOIIHOCTh 3JIEKTPHUUECKOI0 TOKa):
IUIAaHUPOBaTh ~ M3MEpPEHMs, coOMpaTh  SKCHEPUMEHTAIbHYK)  YCTAHOBKY,  Clenys
IIPEUI0KEHHONW UHCTPYKLUH, U BBIYUCIIATH 3HAYCHNE BEJINUMHBL;

coOuro1aTh IpaBUiIa TEXHUKH 0€3011aCHOCTH IIpH paboTe ¢ 1abopaTOPHBIM 000PYI0OBAaHUEM;
XapaKTepU30BaTh MPUHIUIIBI ASHCTBHSI U3yYEHHBIX IPUOOPOB U TEXHUUECKUX YCTPOUCTB ¢
ONOPOM Ha MX ONHMCaHus (B TOM YMCIE: CUCTEMa OTOIUIEHUS JAOMOB, TMTPOMETp, MapoBas
TypOuHa, amIepmerp, BOJITMETP, CUETUHUK IEKTPUUYECKON SHEpIrHuu,
3JIEKTPOOCBETUTENIbHBIE  MPUOOPBI, HArpeBaTeNbHbIE  AIEKTPONPUOOPH  (IPHUMEpHI),
ANIEKTPUUYECKHE MPEJOXPAHUTEIH, MEKTPOMArHUT, JIEKTPOIBUraTeNlb MOCTOSHHOIO TOKA),
UCIOJb3ysl 3HAHUS O CBOMCTBaX (U3MUECKMX SBJIEHHM M HeoOXoauMble (U3NYEcKHe
3aKOHOMEPHOCTH;

pacrio3HaBaTh IPOCTHIE TEXHUYECKHE YCTPONCTBA U U3MEpPUTENbHbIE PUOOPHI 10 CXeMaM U
CXEMaTHYHbIM PUCYHKaM (KMJIKOCTHBIH TEPMOMETP, TEPMOC, INCUXPOMETP, TMTPOMETP,
JIBUTATENIb BHYTPEHHErO CrOpaHUs, OJIIEKTPOCKOI, pEeOCTar), COCTAaBJIATh CXEMbI
AIEKTPUYECKUX LIENEH C MOCIEA0BATENBHBIM U NapAJUIEIbHBIM COEIMHEHUEM 3JIEMEHTOB,
pasznuyast ycIoBHbIE 0003HAUEHUS 2JIEMEHTOB JIEKTPHUUECKUX LeTeH;

NPUBOAUTH TpUMEpPHl  (HAXOAUTh HHGOPMALMIO O TpUMEpax) MPaKTHUYECKOTO
UCIONb30BaHUs (PU3MUECKUX 3HAHUW B TIOBCEAHEBHOM JKM3HM M oOecredyeHus



0€30IaCHOCTH MpH 00paleHnH ¢ TPUOOPaMU M TEXHUYECKUMHU YCTPOHUCTBAMHU, COXPAHEHUS
3JI0POBBS U COOJIIOICHHS HOPM IKOJIOTUYECKOTO TIOBEICHUS B OKPYKAIOIIEH cpene;
OCYIIECTBIISATh MOUCK MH(POpPMALUU (U3UIECKOTO cojepkaHus B MHTEpHETe, Ha OCHOBE
UMEIOIUXCA 3HAaHUH M NYTEM CpPAaBHEHUS JIONOJHUTENIBHBIX MCTOYHHMKOB BBIIEIATH
nH(POPMAIINIO, KOTOPAs SBJISIETCS IPOTUBOPEUUBOM MIIM MOXKET OBITh HEJIOCTOBEPHOM;
HCII0JIb30BAaTh IPH BBINOJIHEHUM YYEOHBIX 3aJaHUM HaydyHO-TIOMYJSPHYIO JIUTEpATypy
(U3NYIECKOTO COJIEpKAHMS, CIPABOYHBIC MaTEpUallbl, pecypchl ceth WHTepHET, BIajeTh
npuéMaMi KOHCIIEKTHPOBAHUS TEKCTa, peoOpa3oBaHus WH(GOPMAIIMK U3 OJHON 3HAKOBOU
CUCTEMBI B JAPYI'YyIO;

co3/1aBaTh COOCTBEHHBIE IMCHPMEHHbIE M KpaTKWE YCTHBIE COOOImIEeHUs, 0000mas
nH(pOpMalMI0O U3 HECKOJbKMX MCTOYHHUKOB (U3NYECKOTO COJIEp)KaHUs, B TOM YHCIE
NyOJIMYHO MPEICTaBIATh PE3YyNbTaThl MPOEKTHON MIIM MCCIEA0BATENbCKON AEATEeIbHOCTH,
P 3TOM TPAMOTHO HCIIOJIb30BaTh HM3YyYEHHBIM MNOHATUHMHBIN anmapar Kypca (usmkwy,
CONIPOBOXKIATh BBICTYIUICHHE MPE3EHTALMEH;

P BBINIOJIHEHUM YUYEOHBIX MPOEKTOB U UCCIEAOBAHMNM (PU3UYECKUX MPOLIECCOB
pacnpenensatb 0053aHHOCTH B IPYIINE B COOTBETCTBUU C ITOCTABJIEHHBIMU 33J]a4aMU, CIIEIUTh
3a BBINOJIHEHWEM IUIAHA JIEWCTBUM M KOPPEKTUPOBAaTh €ro, aJeKBATHO OLICHHWBAaTh
COOCTBEHHBIM BKJaJ B JEATEIBHOCTb TPYIIbI, BBICTPAUBATh KOMMYHHKAaTHBHOE
B3aUMO/IEHCTBUE, MPOSIBIISAS TOTOBHOCTD pa3peiiaTb KOHPIUKTHI.

K xoniry 00yuenus B 9 kJjiacce nmpeIMeTHbIE pe3y/IbTaThl HA 0a30BOM YPOBHE JI0JKHBI OTPakaTh
c(OpPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUMN:

WCIIOJIb30BAaTh MOHATHS: CHUCTEeMa OTcuéra, MaTepuanbHas TOYKa, TPAeKTOpHS,
OTHOCHUTEIIbHOCTh MEXaHHYECKOTro MABWKEHHUA, aedopmanus (ympyras, IUlacTUdeckas),
TpPEHHE, [IEHTPOCTPEMHUTENIFHOE YCKOPEHHE, HEBECOMOCTh M MEPErPy3KU, LEHTP TAKECTH,
abCoIOTHO TBEpIOE TEJO, IEHTP TSHKECTH TBEPAOIO Tesla, paBHOBECHE, MEXaHHUYECKUE
KoJieObaHusl U BOJIHBI, 3BYK, MHPPA3BYK U yIbTPa3BYK, AJIEKTPOMArHUTHBIE BOJIHBI, LIKaja
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JAIbHO30PKOCTb, CIIEKTPHI UCIIYCKAHUS U
MorJIoeHus, anb(a, 6eTa- U raMMa-u3JIydeHus, U30TOIIbI, AIepHas SHEPreTHKA;

pa3nuyath SBJIEHUS (pPaBHOMEpPHOE M HEPaBHOMEPHOE MPSMOJUHEHHOE JBUXKEHHUE,
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBH)KEHHE, CBOOOIHOE MaJeHHE TeJ, PaBHOMEPHOE
JBUKEHHE 10 OKPYKHOCTH, B3aUMOJICHCTBUE Tell, PEaKTUBHOE JIBIKEHHE, KojebaTenbHOe
NBUKEHHE (3aTyXalolllue W BBIHYXKICHHbIE KOJeOaHUs), pe30HAHC, BOJHOBOE JIBUXKEHUE,
OTpaXeHHE 3BYKa, MPSMOJMHEHHOE PAaCHpPOCTpaHEHUE, OTPAKEHUE U MPEJOMIICHUE CBETA,
MOJIHOE BHYTPEHHEE OTpa)KCHUE CBETa, Pa3iiokKeHHe OeJoro cBeTa B CHEKTP U CIOKEHHE
CHEKTPAIbHBIX I[BETOB, TUCIEPCHUS CBETA, €CTECTBEHHAs paJHMOAaKTUBHOCTh, BOSHUKHOBEHHE
JTUHENYaToro CreKkTpa M3Iy4eHHs) M0 OMHCAHUI0 UX XapaKTepHBIX CBOMCTB W Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX TaHHOE (PU3NYECKOE SBIICHUE;

pacrno3HaBaTh IPOSBICHHE U3yYCHHBIX (DU3MUECKUX SBICHUI B OKpYKarolleM MHUpe (B TOM
yrcne GU3NYECKUE SIBICHUS B IPUPO/Ie: IPUIUBBI U OTJIMBBI, ABIKeHHUE aHeT CoTHEUHOM
CUCTEMBI, PEAKTUBHOE JABUKEHUE >KUBBIX OPraHU3MOB, BOCHPHUAITHE 3BYKOB >KMBOTHBIMU,
3eMJIETPSACEHHE, CEeCMHYECKHE BOJIHBI, IIyHAMHU, 3XO, L[BETA TE€J, ONTUYECKUE SIBICHUS B
npupojie, OMOJOTHYECKOe ACHCTBHE BHIMMOTO, YIbTPapHOIETOBOTO U PEHTTEHOBCKOTO
W3ITy4YeHUH, €CTeCTBEHHBIM paJMOaKTUBHBIM (OH, KOCMHUYECKHE Jy4d, DPaTUOAKTHBHOE
W3JIy4eHHE TPUPOJHBIX MUHEPAJIOB, JEUCTBHE PAaJUOAKTUBHBIX M3JIYUEHHUU Ha OpraHU3M
YeloBeKa), MPU OSTOM TEPEeBOJUTH MPAKTUYECKYIO 3a7adyy B Yy4eOHYIO, BBIJICISTH
CYIIIECTBEHHBIE CBOICTBA (MIPU3HAKN) (PU3NIECKUX SBIICHUII;

OTIHCHIBATh M3YyYEHHBIC CBOMCTBA TeN W (DU3MUYECKUE SIBIICHUS, HCIONB3Yys (U3HUecKue
BEJIMYMHBI (CpelHssl U MIHOBEHHAs CKOPOCTb Tella NpPU HEPAaBHOMEPHOM JBUKEHUHU,
YCKOPEHHE, NepEMEILICHHE, YTk, YTI0Bas CKOPOCTh, CUJIa TPEHUS, CHJIa YIPYrOCTH, CUiIa
TSOKECTH, YCKOpPEHHE CBOOOJHOTO TMAJCHHS, BEC TeJia, UMITYyJIbC Tela, UMIYIbC CHIIBI,



MeXaHWuYecKass paboTa W MOINHOCTb, MOTEHIHUAJIbHAs SHEPrus Tela, MOJHATOTO Hax
MTOBEPXHOCTHIO 3eMJIH, MOTEHIHATIbHASI SHEPTUS CKATOW MPY>KUHBI, KHHETUYECKAsk SHEPT U,
MOJIHAsT MEXaHWYECKasi SHEPTUs, NEPUOJI U YacToTa KoJeOaHuH, JUTMHA BOJHBI, TPOMKOCTh
3BYKa M BBICOTAa TOHA, CKOPOCTh CBETa, MOKa3aTeib MPEJIOMICHHS CpeJibl), IPU ONMCAHUU
MPAaBUIBHO TPAKTOBATh (PM3UYECKUN CMBICI HCIOJIb3YEMBIX BEIWYHMH, OOO3HAYECHUS H
eIMHUIIB PU3NIECKUX BETUYMH, HAXOAUTH (DOPMYIIBI, CBSI3BIBAIONINE JAHHYIO (PU3HUECKYIO
BEJIMYUHY C JPYITMMH BEJIWYMHAMHU, CTPOUTh TpauKd WU3yYCHHBIX 3aBUCHMOCTEH
(U3HYECKUX BEIINYMH;

XapaKTepU30BaTh CBOWCTBA Tel, (U3MYECKUE SBICHHUS W TPOIECCHI, HUCHOJIB3Yys 3aKOH
COXpaHEHHs SHEPrHH, 3aKOH BCEMHUPHOTO TSTOTEHUS, NPUHIUI CYNEPHO3UIMU CHII,
MPUHLIUI OTHOCHTENBHOCTH [ anmies, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHHsS HWMITYIbCA,
3aKOHBI OTPAKEHUS M MPEJIOMJICHUS CBETA, 3aKOHBI COXPAHEHHS 3apsI0BOTO U MacCOBOTO
YHCeN TPH SAEPHBIX PEAKLUsAX, MPH 3TOM JaBaTh CIOBECHYIO (DOPMYITHUPOBKY 3aKOHA U
3aIMCBIBATh €TO0 MATEMATHYECKOE BBIPAKCHNUE;

OOBSICHATH (PU3UYECKUE TPOLIECCH U CBOWCTBA TEJ, B TOM YHCIE U B KOHTEKCTE CHUTYalluit
MPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISBIATh NPUYUHHO-CIICICTBEHHBIE CBS3H,
CTPOUTH 00BACHEHUE W3 2—3 JIOTUYECKHUX IIaroB ¢ ONOpoi Ha 2—3 H3y4EHHBIX CBOMCTBA
(buznuecKkux SABJICHUH, (PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEI!;

pemathy pacu€THble 3a7ayd (ONMUparolIuecs Ha CUCTeMY U3 2—3 ypaBHEHHMI), HUCIOJIb3Ys
3aKOHBI U ()OPMYIIBI, CBSI3BIBAIOININE (PU3MUECKUE BEITMUMHBI: HA OCHOBE aHAIN3a yCIOBUS
3aJ]auy 3aMMCBhIBATh KPATKOE YCIOBHE, BBISBIATH HEAOCTAIONINE WA N30BITOUHBIC TAHHBIE,
BBIOMpATh 3aKOHBI W (OPMYINBI, HEOOXOJWMBIC ISl PEIICHUS, NMPOBOIUTH PACUYETHI U
OLICHUBATh PEATMCTUYHOCTb MOJYYEHHOTO 3HAUEHHs (PU3NUECKON BETUUHHBI;
pacro3HaBaTh MPOOJEMBbI, KOTOPbIE MOKHO PELIMTh IMPU MOMOIIM (PU3MUECKHX METOJIOB,
UCIOJb3Ysl ONMCAHUE UCCIIEOBAHUS, BBIICNIAT IPOBEPSIEMOE IPEATNOJIOKEHUE, OLICHUBATh
IIPABUIILHOCTh MOPsKAa MPOBENEHUS HCCIEIOBaHUA, AENAaTh BBIBOJbI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIIOAECHUHN U OTBITOB;

IIPOBOJIUTH OIBITHI 110 HAOJIOJEHUIO (PU3MUECKUX SBJICHUHA WM (PU3MUECKUX CBOMCTB Tell
(u3ydeHue BToporo 3akoHa HploTOHA, 3aKOHA COXpaHEHUs SHEPIHH, 3aBUCUMOCTh IIEpHOIa
Kojle0aHUH TNPYKUHHOTO MasTHMKa OT Macchl TIpy3a U JKECTKOCTH MPYXHUHBI U
HE3aBUCUMOCTh OT AaMIUIMTYJ]bl MaJblX KojeOaHWH, NPsMOJIMHEHHOE paclpoCTpaHEHHE
CBETa, pa3joXkeHue Oeoro cBera B CIEKTP, U3yUEHHE CBOMCTB M300paKEHMs B IUIOCKOM
3epKaJie ¥ CBOMCTB N300paXKeHUs IpeMeTa B cOOMparoLlel JIMH3e, HaOII0JeHNE CIITIOLIHbBIX
U JUMHEWYaThIX CHEKTPOB H3JIY4YEHHUs): CaMOCTOATENbHO COOMpaTh YCTAaHOBKY U3
n30BITOYHOTO Habopa 000pyIOBaHMS, ONMCHIBATH XOJI OMNbITA M €ro pe3yibTaThl,
(opMynupoOBaTh BBIBOBI;

IIPOBOJIUTH NTPH HEOOXOAUMOCTHU CEPHIO NMPSMBIX U3MEPEHUH, OIPEAETIsis cpeiHee 3HaUCHUE
n3MepseMoil BennuuHbl ((POKYCHOE paccTosiHME coOuparolel JIHH3bI), 00OCHOBHIBATH
BBIOOD criocoba u3MepeHus (M3MEepUTEIHHOT0 pudopa);

MIPOBOJIUTH UCCIIEIOBAaHUE 3aBUCUMOCTEH (PU3NUECKUX BEIMUYMH C UCIOJIB30BAHUEM MPSIMbIX
U3MEpEeHN (3aBUCUMOCTh MYTH OT BPEMEHU IPH PABHOYCKOPEHHOM JIBUXKEHUHU 0e3
HayvaJlbHOM CKOPOCTH, MEpuoJia KojeOaHUH MaTeMaTHYeCKOro MasiTHUKAa OT JUIMHBI HUTH,
3aBHCUMOCTH YIja OTpaXX€HHs CBETa OT yIJla MaJeHUs M yIjla MpeJoMJIeHUs OT yria
NaJieHus): IJIAaHUPOBaTh  MCCIIEJOBAHUE, CaMOCTOATENbHO  COOMpaTh  YCTAHOBKY,
(UKCUPOBATH Pe3yabTaThl MOJTYYEHHON 3aBUCUMOCTH (DPM3UYECKUX BEJIWYHMH B BHUJIE TaOJIHIL
U Tpa(UKOB, Je1aTh BBIBOBI 110 pe3yIbTaTaM MCCIEJOBAHNUS;

MIPOBOJIUTH KOCBEHHbIE U3MEPEHUs (PU3NYECKUX BEIMUYUH (CPEAHSsS CKOPOCTh U YCKOpPEHHE
TeJla TPU PaBHOYCKOPEHHOM JIBUXKEHHH, YCKOPEHHE CBOOOJHOTO MNajeHUs, KECTKOCTh
MPYXKUHBI, KOA((UIIHEHT TPEHUS CKOJIbKEHHSI, MEXaHnYecKast paboTa M MOIIHOCTh, YaCTOTa
U TepuoJl KoJieOaHUl MaTeMaTHYeCKOro U NPYKUHHOTO MAasTHHKOB, ONTHYECKas CUiIa



coOHMparomield JIMH3bL, PaAMOAKTHBHBIN (OH): IUIAHUPOBAaTH H3MEPEHHUs, COOUpATh
SKCIEPUMEHTAJIbHYIO YCTAaHOBKY U BBINOJHATh M3MEPEHHUs, CIeAys IpeaoKeHHON
MHCTPYKLMH, BBIYUCIISITh 3HAUEHUE BEIMUMHBI U aHAIM3UPOBATh NOJYyYEHHBIE PE3YIbTAThI C
Y4€TOM 3a/JaHHOM ITOTPEIIHOCTH U3MEPEHUM;

coOII0IaTh MPaBUiIa TEXHUKH O€30MIaCHOCTH MpH paboTe ¢ 1ab0paTOPHBIM 000PYIOBAaHUEM;
pa3nuyaTh OCHOBHBIC NMPH3HAKH M3YyYCHHBIX (DPU3MYECKHX MOJENEH: MaTepualibHasl TOYKa,
abCOIIOTHO TBEPJIOE TEJO, TOUEYHBIH MCTOYHUK CBETA, JIyd, TOHKAs JMH3a, IUIaHETapHas
MOJIeNIb aTOMAa, HyKJIOHHAsl MOJIEJIb aTOMHOT'O S1/1pa;

XapaKTepU30BaTh MPUHIMITEI ASHCTBHS N3yYCHHBIX TPUOOPOB M TEXHHUECKUX YCTPOUCTB C
OMOpOM HAa MX ONUCAHUS (B TOM YMCIE: CHUAOMETD, AATUMKHU I0JIO)KEHUS, PACCTOSHUSA U
YCKOpPEHUs, pakeTa, 3XOJOT, OUYKH, IMEepHUCKoll, (oToammnapar, ONTUYECKUE CBETOBO/IBL,
CIEKTPOCKOI, JI0O3UMETpP, Kamepa BunbcoHa), HCNOIb3ys 3HaHUS O CBOMCTBaX (PU3NYECKUX
SIBIICHUN U HEO0X0AUMBbIE (PU3NYECKHE 3aKOHOMEPHOCTH;

HCIIOJIb30BATh CXEMbl M CXEMAaTHYHbIE PUCYHKH H3YUYEHHBIX TEXHUYECKHX YCTPOMWCTB,
U3MEpPUTENbHBIX TPUOOPOB M TEXHOJOTMYECKUX MPOLIECCOB MPH pEHIeHHH Y4eOHO-
MPaKTUYECKUX 3a7a4, ONTUYECKUE CXEMBbl JUIsl MOCTPOEHHS H300paKEHUH B IUIOCKOM
3epKajie ¥ coOMparoei TuH3e;

MPUBOJUTh HpHUMEpPHl  (HAXOOUTh HMHPOpPMALMIO O TpPUMEpPax) MPAKTUYECKOTO
WCIOJIb30BaHUs (U3MYECKUX 3HAHMM B TIOBCEJHEBHOM KU3HM s 0OecredeHHs
0€30MacHOCTH MpHU OOpallleHNH C TPUOOPAMH U TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHUS
3JI0pOBbSI U COOJIFOJIEHHUS HOPM KOJIOTHYECKOTO MOBEIECHUS B OKPYKAIOLIEH Cpeie;
OCYLIECTBIATh IMOUCK HH(popManuu  (Qusuueckoro coxaepxkanuss B  MHrepHere,
CaMOCTOATENIBHO  ()OPMYNIHUPYs IIOUCKOBBIM 3alpoc, HAXOOUTh IYTH ONpEAEIeHUs
JOCTOBEPHOCTH IOJIydeHHOM HWH(OpPMalMyM Ha OCHOBE MMEIOLUXCA 3HAaHUM U
JOTIOJIHUTEIbHBIX UCTOYHUKOB;

UCIOJb30BaTh IPU BBHINOJHEHUN YYEOHBIX 3aJaHUi Hay4HO-NOMYJSIPHYIO JMTEpATypy
(GU3nM4ecKoro coJiepXkaHus, CIpaBOYHbIE MaTepualibl, pecypchl cetu VHTepHeT, BiIaaeTh
npuéMaMy KOHCIIEKTHPOBAaHUS TEKCTa, IpeoOpa3oBaHus HH(GOPMALMK U3 OJAHOM 3HAKOBOH
CHCTEMBI B APYT'YIO;

co3/1aBaTh COOCTBEHHbIE IMCbMEHHBIE U YCTHBIE COOOLIEHHsS HAa OCHOBE MH(OpMaLMu U3
HECKOJIBKUX UCTOUYHUKOB (PU3NYECKOTO COJEpKaHUs, MyOJIMYHO MPEACTABIATh PE3YIbTaThl
IIPOEKTHONW WJIM HCCIIE0BATENIbCKOM JESITEeIbHOCTH, NMPH 3TOM IPAMOTHO HCHOJIB30BATh
U3yYeHHBIH MOHATUIHBIN anmapar wu3ydaemMoro pasiena (GU3MKA U COIPOBOXKIAThH
BBICTYIIJICHHE IIPE3EHTAlMeN ¢ y4ETOM 0COOCHHOCTEH ayTMTOPUH CBEPCTHUKOB.

TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
N HanmenoBanu | KosmuecTBo 4acos JJIeKTPOHHBbIE
" | e pa3menoB u (uupposswie)
n/ Bceer KonrTpoubnsl | IlpakTunyeckn
TeM o0pa3oBaTe/bHbIC
n 0 e padoThbI e padoTbl
NPOrpamMmbl pecypcsl
DQumsmka - ee 4 bubmuoreka [JOK
POJIb B TIOSHAHIH 0 1 https://m.edsoo0.ru/7f4161
OKPY’KaIOILErO 94
MHUpa =
[lepBoHauanbHbI 6 Bu6miorexa IJOK
2. © checHMA O 0 1 https://m.edsoo0.ru/7f4161
CTpPOEHUU o4
BEIIECTBA =



https://m.edsoo.ru/7f416194
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BzaumopeiicTBu 21 bubmuoreka [IOK
3. e ten 2 5 https://m.eds00.ru/7f416194
JlaBneHue 23 bubmuoreka [JOK
4. TBEPIIBIX TEII, ) 2 https://m.edsoo0.ru/7f416194
| KHMAKOCTEN U
ra3oB
Pa6ora n 14 bubnuotexa [JOK
5./ MOIIHOCT. 1 2 https://m.eds00.ru/7f416194
OHeprus
Hroro mo pazneny 68 5 11
8 KJIACC
KosmmmuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue
(un¢posrbie)
n/ | PpasiesioB U TeM Bcer | Kourpoibn IpakTHyeck
oOpa3oBarTe/ibHbIE
1 NMporpamMmMbl o bie padoThI ue padoThl
pecypchbl
Tennossie 23 bubnuotexa [JOK
| ABIICHUS 2 3 https://m.edsoo.ru/7f418
1ce
DIEeKTPUUIECKUE 29 bubnuorexa [JOK
5 | ABICHHS 2 5 https://m.edsoo.ru/7f418
1ce
DNeKTpOMarHuTH 6 bubnuorexa [JOK
3| bI€ ABJICHHS 1 2 https://m.edsoo.ru/7f418
1ce
CBeToBBIC 10 bu6mmoreka [IOK
4 ABJICHUS 1 1 https://m.edsoo.ru/7f418
1ce
HTtoro mo pazneny 68 6 11
9 KJIACC
KoanuecTBo yacos DJIeKTPOHHBbIE
Ne | HaumeHoBaHue
(uudgposbIe)
n/ | PpasiesioB U TeM Bcer | KouTpoubH IpakTHyeck
o0pa3oBaTte/ibHbIE
n NPOrpaMMmel 0 ble padoThI ue padoThl

pecypcbl
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3aKOHBI 34 bubmmoreka [{OK
1 B3aUMOJICCTBUA U https://m.edsoo.ru/7f41a4
JBHUKCHUS TCH ab
MexaHndeckue 15 bubnuoreka [IOK
5 KOJIcOaHUsI M BOJIHEIL. https://m.edsoo.ru/7f41a4
3ByK a6
DNeKTpOMarHuTH 25 bubnuotexa [JOK
3| oe norne https://m.edsoo.ru/7f41a4
a6
CrpoeHne atomMa u 20 bubmmorexa [JOK
4| @TOMHOTO s71pa https://m.edsoo.ru/7f41a4
a6
Crpoenue 5) bubnuotexa [JOK
5| 9BOJIIOIASA https://m.edsoo.ru/7f41a4
Bcenennon a6
6 Hrorosoe 3
| moBTOpenue
Hroro 1o pasueny 102
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