[punoxenne k AOOIT OO0 obyuatomuxcs ¢ 3I1P
PaGouasi nporpamma y4eOHOro npeaMmera «@usukay» 1Js odydawmmxcs 7-9 kiaccon

COJEP)KAHUE OBYYEHUA

7 KIIACC
Pa3nen 1. ®u3nka u eé posib B NO3HAHUHM OKPY/KAIOIIEro MUpa.
®uzuka — Hayka o mnpupone. SABneHus npupoabl. Dusznueckue SABICHUA: MEXaHUYECKHE,
TEIJIOBBIC, IEKTPUUECKHE, MATHUTHBIEC, CBETOBHIE, 3BYKOBBIE.
Odusnueckue Beau4WHBL M3mepenuwe ¢usndeckux BenwuuH. DU3HMYECKHE TPHOOPHI.
[TorpemnocTe n3Mepennii. MexayHapoIHasi CUCTeMa €IUHULL.
Kak ¢usuka m apyrue ecTtecTBEHHbIE HAYKH U3Y4alOT MpHupoay. EcTecTBeHHOHayuHBIM METOJ
MO3HAHUS: HAOJIO/ICHNE, TOCTAHOBKA HAYYHOTO BOIIPOCA, BBIABM)KCHHUE THUIIOTE3, YKCIIEPUMEHT
0 IIPOBEpKE TUMoTe3, 00bsICHEHNE Ha0MI0AaeMoro sBieHus. Onucanue pu3ndeckux siBIeHUH ¢
IIOMOLIBIO MOJEJIEH.
Hemoncmpayuu.
1. Mexanuueckue, TEIUIOBbIE, SJIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUS.
2. ®Ouznyeckue NpuOOPHl W TPOLEAypa NPSIMBIX H3MEPEHUN AaHAJIOTOBBIM M IHU(PPOBHIM
npubopoM.
Jlabopamopnwvie pabomot u onvimel.
Omnpenenenue MEHbI JEICHUS IIKATbl U3MEPUTEIHLHOTO MPUOOpAa.
N3MepeHne paccTosTHUM.
Wzmepenne 00bEMa KUAKOCTH U TBEPIOTO TETA.
Ornpenenenne pa3MepoB MAJIbIX TEI.
N3mepenue Temneparypsl py MOMOIIHN KUJKOCTHOTO TEPMOMETPA U IATUUKA TEMIIEPATYPHI.
[IpoBenenue nccneaoBaHus MO NPOBEPKE FMIIOTE3bI: JAIbHOCTh MOJETA NIAPUKA, ITYILIEHHOTO
TOPU30HTAIILHO, TeM OO0JIbIIe, YeM OOJIbIIe BHICOTA MTYCKA.
Pasznea 2. [lepBoHayaibHbIE CBEJCHUS 0 CTPOCHUU BelleCTBA.
CrpoeHue BemiecTBa: aTOMbl M MOJIEKYJIbI, UX pa3Mepbl. ONBITHI, TOKA3bIBAIOLINE AUCKPETHOE
CTPOCHHE BEILIECTBA.
JBwxenue wyactul BemlecTBa. CBs3b CKOPOCTH JBMXKEHHMS YacTUILl C TeMIlepaTypoil.
bpoyHoBckoe nBwxkenue, nuddysus. B3anMmoaeiicTBue YacTHI[ BEUIECTBA: MPUTHKEHHUE W
OTTAJIKUBAHUE.
ArperaTHble COCTOSIHUS BEIIECTBA: CTPOEHUE ra3oB, KUAKOCTEH M TBEPABIX (KPUCTAJUIUYECKUX )
Ten. B3auMocBsi3b MEXIy CBONCTBAMM BEIIECTB B Pa3HbIX arperaTHbIX COCTOSIHUSX U UX
ATOMHOMOJIEKYJIIPHBIM cTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSIHUM BOBI.
Hemoncmpayuu.
1. Habmronenne OpoyHOBCKOTO JIBHIKCHHS.
2. Hab6monenue nuddysumn.
3. Habnionenue sBleHUN, OOBACHAIOMIUXCS TPUTSHKEHUEM WIM OTTaJKMBAaHHUEM YacCTHI]
BEIIECTBA.

Jlabopamopnwvie pabomot u onvimel.
1. Omenka auamerpa aToMa METOJOM PSIOB (C UCTIONIb30BaHUEM (hoTorpadmii).
2. OnpITHI O HAOIIOACHHUIO TEIJIOBOTO PACITUPEHUS Ta30B.
3. OmubIThI 10 OOHAPYKEHUIO NEHCTBUS CHII MOJICKYJISIPHOTO MPUTSKCHHSL.

Paznen 3. /IBu:keHHe U B3aUMO/ieilicTBHE TeJl.
Mexannueckoe ABuxkeHUE. PaBHOMepHOe M HepaBHOMepHOe nBrkeHue. Ckopoctb. CpenHsis
CKOPOCTb PU HEPAaBHOMEPHOM JIBM>KEHHH. Pacu€r myTu U BpeMeHU ABUKECHUS.
SBnenue uHepuuu. 3aKOH MHEepLUHU. B3anmozeiicTBue Ten Kak NpUYMHA U3MEHEHUS] CKOPOCTH
JBWKEHHUs Tenn. Macca kak Mepa uHepTHocTH Tena. [ImoTHocTh BemecTBa. CBA3b INIOTHOCTH C
KOJIMYECTBOM MOJIEKYJ B eIMHUIIe 00BEMA BEIeCTBA.
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Cuna kak xapakTepucTuka B3auMonaencTsus Ten. Cuna ynpyroctu M 3akoH I'yka. M3mepenue
CUJIBl C TOMONIBIO JWHAMOMETpa. SIBIEHHE TAroTeHUs U cwia TsokecTh. Cuiia TsHKeCTH Ha
npyrux 1utanerax. Bec Tena. HeBecomocTs. CliokeHHME CUIl, HAIIPABJIEHHBIX IO OJHOM MPSMOIA.
PaBHopelictBytomas cui. Cuna TpeHus. TpeHue CKOJbXKEHHS W TpeHue MOKos. TpeHue B
MPUPOJIE U TEXHUKE.

Hemoncmpayuu.
Habmronenrne MeXaHU4eCKOTO IBHXKEHUS Tela.
N3MepeHnne CKOpOoCTH MPSMOJIUHEMHOTO JBUKECHUS.
HaGmronenue siBICHUS HHEPITUH.
Hab6nronenne n3aMeHeHus: CKOPOCTH TIPH B3aMMOICHCTBHH TEJl.
CpaBHeHHE Macc MO B3aUMOJEHCTBUIO TEll.
CrioxeHue cuil, HalpaBJIEHHBIX 110 OJHOM MPSIMOIA.
ﬂaﬁopamopuble padomul u onvimol.
1. OmnpeneneHue CKOPOCTH PaBHOMEPHOTO [BIKEHHUS (LIapUKa B IKUAKOCTH, MOJIEIH
AIIEKTPUIECKOTO aBTOMOOWJIS M TaK Jjanee).
2. OrmpeneneHne cpeaHEl CKOPOCTH CKOJNBXKEHHsS Opycka WM IIapuKa 10 HAKJIOHHOU
IJIOCKOCTH.
3. OmnpeneneHune MIOTHOCTH TBEPOTO Tea.
4. OmbITbl, JEMOHCTPUPYIOIIME 3aBUCHUMOCTb pPACTSDKEHHUS (IeopManuu) MpYKHUHBI OT
MIPUITOKEHHOM CHUJIBI.
5. OnbITel, JEMOHCTPUPYIOLIUE 3aBUCUMOCTh CHJIBI TPEHHSI CKOJIBKEHHSI OT Beca Tejla U
XapaxkTepa COIMPUKACAIOIINXCS TOBEPXHOCTEM.
Pa3nen 4. laBieHue TBEpPABIX TeJl, AKUAKOCTEH U Ta30B.
HaBnenue. CriocoObl yMEHBIIECHUS W YBEJIWMYCHHS naBieHus. JlaBieHwe ra3a. 3aBHCHUMOCTH
TaBJICHUS Ta3a OoT 00béMa, Temneparypsl. [lepenaya naBneHus TBEPABIMU TEAMU, KUIAKOCTSIMHU
u razamu. 3akoH llackansa. [IHeBMaTMueckue MamuHbl. 3aBUCUMOCTb JABJIEHUS KUJIKOCTU OT
ryOunbl.  ['mapocratmueckuit  mapagokc. CooOmaromecs  cocyabl. [ 'mapaBianueckue
MEXaHU3MBI.
Atmocdepa 3eman u atMmocepHoe naBiaeHue. [IpuarHbI CyIecTBOBaHUS BO3AYIIHOM 000I0UKH
3emumn. OnbiT Toppuuennu. M3mepenne atmochepHOro naBieHus. 3aBUCUMOCTh aTMOc(epHOTo
JABJICHUSI OT BBICOTHI HaJl ypoBHEM Mopsi. [Ipubopsl 11 u3mMepeHus: atMoc(hepHOro JaBICHHUS.
JleiicTBHE )XUIKOCTH U raza Ha MOTPYKEHHOE B HUX Teno. BeITankuparomas (apXxuMeioBa) cuia.
3akoH Apxumena. [InaBanue ten. Bosgyxomnnasanue.
Hemoncmpayuu.
1. 3aBUCHMMOCTH JaBJIEHU ra3a OT TEMIEPATYpPHI.
[lepenaya naBiaeHUs KUIKOCTHIO U Fa30M.
CooOmrarommecs COCyIbl.
I'mapaBauyeckuit mpecc.
[IposiBieHue neicTBrst aTMOC(HEPHOTO JaBJICHUSI.
3aBUCHMOCTh BBITAIKUBAIOLIEH CHUJIBI OT 00BbEMa MOTPYXKEHHOW YacTU Tejla U IUIOTHOCTH
KUJIKOCTH.
7. PaBeHCTBO BBITAJIKUBAIOIIEH CHJIbI BECY BBITECHEHHOM JKHIKOCTH.
8. YcnoBue miiaBaHusi TeN: IUIABAHWE WM MOTPYKEHHE TENl B 3aBUCUMOCTH OT COOTHOIICHUS
IJIOTHOCTEN TeNa U )KUJIKOCTH.
Jlabopamopuvie pabomul u onvimol.
1. MccnenoBanue 3aBUCHMOCTH Beca Tella B BOJie OT 00bEMa MOTPYKEHHOU B JKHJIKOCTh YaCTH
Tena.
2. OnpeneneHre BHITAIKUBAIOIIECH CHIIBI, JEHCTBYIONIEH HA TEJIO, TOTPYKEHHOE B JKUAKOCTb.
3. IIpoBepka HE3aBUCHUMOCTH BBITAIKMBAIONICH CUJIBI, IEUCTBYIOIIEH HA TEJIO B XKUIKOCTH, OT
MAacchl Tela.
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4. OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAIKUBAIOIICH CUJIbI, IEUCTBYIONIEH HA TEJO B
KUAKOCTH, 0T 00BEMA MOTPYKEHHOHN B )KUJIKOCTh YACTH T€Ja U OT INIOTHOCTH JKUKOCTH.

5. KonctpyupoBanue apeomMerpa WIM KOHCTPYUPOBAaHUE JIOAKA M  oOmpenereHue eé
TPY30MOABEMHOCTH.

Pa3nea 5. PaGoTa 1 MOIIHOCTB. JHEprus.

Mexanudeckas pabora. MOIIHOCTb.

[IpocThie MexaHWU3MBI: pbIYar, OJOK, HAKJIOHHAS TUIOCKOCTh. [IpaBuWiio paBHOBecHs phlyara.
[IpumeHneHnne mpaBwiia paBHOBECHsS pbluara K OJOKy. «3o0sioToe TpaBuiao» MexaHuku. KIIJ]
MPOCTHIX MEXaHU3MOB. [IpoCThIe MEXaHU3MBI B OBITY U TEXHHUKE.

Mexannyeckas sHeprusi. Kunernueckas u noreHuuanpHas sHeprus. [Ipespaiienre oqHOro Buaa
MEXaHUYECKON IHEPTUU B IPYroi. 3aKOH COXPAHEHUS SHEPTUHU B MEXaHUKE.

Hemoncmpayuu.

1. TIpumepbl NPOCTHIX MEXAHU3MOB.

Jlabopamopnuvie pabomot u onvimel.

1. Omnpenenenuie pabOTHI CHIIBI TPEHHSI IPH PAaBHOMEPHOM JBUKCHHH TEJIa TI0 TOPHU3OHTAILHOM
MOBEPXHOCTH.

2. HUccnenoBanue ycliOBUM paBHOBECHSI pblyara.

3. Namepenue KII/] HaKIOHHOM MIOCKOCTH.

4. N3yuyeHue 3aKkOHa COXPAHEHHUS] MEXaHUYECKON YHEPTHH.

8 KUIIACC

Pa3nen 6. TensioBbIe IBJICHUS.

OCHOBHBIE TOJOKEHUSI MOJIEKYJIIPHO-KMHETUUECKOW TEOpUU CTpOEHHUs BemlecTBa. Macca u
pa3Mepbl  aTOMOB M MOJEKyJd. OmnbITbl, TOATBEPKIAIOIMIME OCHOBHBIC  IOJOKECHUS
MOJIEKYJIIPHOKMHETHYECKON TEOpHUH.

Mopenu TBEPAOTO, JKUIKOTO M Ta3000pa3HOTO COCTOSHHMM BemiecTBa. Kpucramwinueckue u
amop¢usbie Tena. OOBsCHEHUE CBOWCTB ra30B, )KUIKOCTEH M TBEPBIX TNl HA OCHOBE MOJIOKEHUN
MOJIEKYJISIPHO-KMHETUYECKON Teopur. (CMayuMBaHUE M KamWUIApHbIC SBICHUA. TemnoBoe
pacuIMpeHme 1 cxxarue.

Temneparypa. CBsi3b TeMIEpaTypbl CO CKOPOCTHIO TEIJIOBOTO ABMKEHUS YacTUL. BHyTpeHHss
sHeprus. CrocoObl U3MEHEHHsI BHYTPEHHEH SHEpTuu: Teruionepeaada U COBEpIICHUE PabOTHI.
Buzel Temionepenaydn: TEmIONPOBOIHOCTb, KOHBEKIIHS, U3JTyYEHUE.

KoanuectBo TemnoThl. YaenbHasd TEIUIOEMKOCTh BeEIIECTBA. 1eIUIOOOMEH M TEILIOBOE
paBHOBecHe. YpaBHEHHE TEIUIoBOro OanaHca. [lnmaBrmeHne w OTBepAeBaHUE KPHUCTALIUYCCKUX
BEIIECTB. YeibHasg TeroTa IulaBieHus. [lapooOpa3oBanue W KoHaeHcauus. McmapeHue.
Kunenue. YnenpHas Teriora mapooOpa3oBaHUsA. 3aBUCUMOCTh TEMIEPATYphl KHIICHUS OT
aTMOC(EpHOTO JTaBIICHUSL.

BrnaxxHocTs Bo3ayxa.

DHeprus TOIUIMBA. Y IeJbHAs TEIJIOTa CTOPAHMUSL.

[Tpuntumner pabots TertoBeix apurareneil KI1/ remmoBoro npurarens. TemmoBbie qBuraTeny u
3allMTa OKPYKaroUe cpeibl.

3aKOH COXpaHEHHMS U MPEBPALICHUS YHEPTUH B TEIUIOBBIX MPOIIECCaX.

JHemoncmpayuu.

Hab6nronenne 6poyHOBCKOTO JBHIKEHUS.

Hab6mronenue nuddys3uu.

Hab6nronenue siBneHnii cMauyMBaHUsI M KalTWJUISIPHBIX SIBJICHUI.

HaGmroienre TemmoBoro pacipeHus Ted.

W3menenune naBiaeHus ra3a mpu K3MEHEHHH 00bEMa M HAarpEeBaHUH WA OXJIAXKICHUH.
[IpaBuna uzmepeHus TeMnepaTypsol.

Buael Temionepenayun.

OxJtaxIeHne pyu COBEPIICHUH PaOOTHI.
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9. HarpeBanue nipu COBEpIIICHUHU paOOTHI BHEIIHUMU CHIIAMHU.

10. CpaBHeHUE TETUIOEMKOCTEN pa3IMYHBIX BEIIECTB.

11. HabmroneHue KumeHusl.

12. HaGmromeHue mocTosTHCTBA TEMIIEpaTyphl MPHU TJIABJICHUH.

13. Mopenu TEIIOBbIX JBUTATEIICH.

Jlabopamopnwvie pabomot u onvimel.

1. OnsITI MO OOHAPYKEHUIO TEHCTBUS CUIJT MOJICKYJISIPHOTO TIPUTSKEHUSI.

2. OnbIThI MO BRIPAIIMBAHUIO KPUCTAJNIOB MOBAPEHHOM COJIM WJIM caxapa.

3. OmbIThI 110 HAOTIOACHUIO TEIJIOBOTO PACIIUPEHUS T'a30B, KUIAKOCTEH U TBEPBIX TElL.

4. OmnpenencHue TaBJICHHUS BO3yXa B OA/IOHE IIMPHUIIA.

5. OmbIThI, IEMOHCTPUPYIOIIUE 3aBUCHMOCTh JIaBJICHUS BO3yXa OT €ro 00bEéMa 1 HarpeBaHus
WJIU OXJIaXKICHHUS.

6. IlpoBepka ruUMOTE3bl JIMHEHHOW 3aBHCHUMOCTH JUIMHBI ~ CTOJIOMKA JKUJKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIlepaTypshl.

7. Habmionenne W3MEHEHHUs BHYTPEHHEH HHEpPIrUu Tela B pe3yibTare TeIUIONepelayd H
paboThl BHEIITHUX CHII.

8. MHccnenoBanue sBIEHHS TEIIOOOMEHA MPU CMEUIMBAHUN XOJIOIHOW U TOpsYei BOJIBI.

9. Omnpenenenre KOIMYECTBA TEIUIOTHI, MOJIYYEHHOTO BOAOW MpPHU TEMJIOOOMEHE C HarpeTbiM
METaJUIMYECKUM LIUIUHAPOM.

10. Onpenenenue yaenbHON TEINIOEMKOCTH BEILIECTBA.

11. Hccnenosanue mpouecca UCIapeHusl.

12. Onpenenenne OTHOCUTEIBHOM BIAKHOCTH BO3AYXa.

13. Omnpenenenue yaenbHOM TEIUIOTHI IJIABJIEHUS JIbA.

Paznen 7. diekTpuyeckne 1 MarHUTHbIE SIBJICHUS.

Onexrpuzauus Ten. JlBa poaa 3lEKTpUUYECKUX 3apsioB. BiaumopelcTBHe 3apsyKEHHBIX TEIl.
3akon Kynona (3aBUCUMOCTbH CHJIBI B3aUMOJICHCTBUS 3apsDKEHHBIX TEJl OT BEJIMYUHBI 3apsA0B U
pPacCTOSIHUSA MEXY TeJIaMu ).

Onektpuyeckoe mosne. Hampsoxk€HHocTh 3nexktpudeckoro mnoss. [IpuHIun cyneprno3uuuu
ANEKTPUUECKUX MOJIeH (Ha KAYECTBEHHOM YpPOBHE).

Hocurenu 35ekTpuyecKkux 3apsiioB. DJIEMEHTapHBIN 3ieKkTpuueckuil 3apsan. CTpoeHue aroma.
[IpoBOAHMKY U AUAIIEKTPUKHU. 3aKOH COXPAHEHUS SJIEKTPUUECKOTO 3apsijia.

DJIEKTPUUYECKUI TOK. Y CJIOBHUSI CYIIECTBOBAHUS 3JIEKTPUUYECKOTO TOKA. ICTOYHUKHU MTOCTOSHHOTO
ToKa. J[eWCTBUSA AIEKTPUUYECKOTO TOKA (TEIUIOBOE, XUMHUYECKOE, MAarHUTHOE). DIEKTPUUCCKHIA
TOK B JKUJKOCTAX U Ta3ax.

Onexkrpuueckas nenb. Cuia Toka. DieKTpudeckoe HamnpspkeHue. CONpOTUBIEHUE MPOBOIHUKA.
VYnenbHoe compoTuBieHUE BemecTBa. 3akoH Oma s ywactka nenu. [locnmemoBarenbHoe U
napajuieIbHOE COEJUHEHNE TPOBOIHUKOB.

PaGoTa m MOIIHOCTH 3JeKTpUUYECKOro ToKa. 3akoH Jlxoyms—JleHna. DIeKTpUYeCKHe Mend U
NOTPEOUTENH dIEKTPUIECKOH 3Heprun B ObITy. KOopoTkoe 3aMbIkaHue.

[TocTostHHBIE MarHUTHI. B3anmoelicTBUE NOCTOSHHBIX MarHUTOB. MaruutHoe nosie. MarautHoe
noje 3eMiIM M €ro 3HaueHue s Ku3HM Ha 3emie. Onelr Opcrena. MarHutHoe 1osie
3JIEKTPUYECKOTO TOKa. I[puMeHeHne 371eKTpOMarHuToB B TEXHUKE. J[€eiCTBHE MATHUTHOIO ITOJIS
Ha TPOBOJHUK C TOKOM. OJEKTPOJABHUIaTelb IOCTOSHHOTO TOKa. Mcnonb3oBaHue
3JIEKTPOJIBUTATENEH B TEXHUYECKHX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneiter dapaned.  SBneHune  anekTpomarHuTHOM — mHAayknuu.  [lpaBuno  JleHna.
OnektporeHeparop. CrnocoObl TONYYSHHUS JJICKTPUUYSCKON DHEPruu. ODIJIEKTPOCTAHIIUA Ha
BO300HOBIISIEMBIX ICTOYHHKAX YHEPTHUH.

Hemoncmpayuu.

1. Dnexrtpusanus Tem.

2. JIBa pojlia 3JEKTPUYECKUX 3apsS0B U B3aUMOJICUCTBUE 3aPSKEHHBIX TEJ.

3. YcrpolicTBO M IEHCTBUE IEKTPOCKOINA.



4. DnexkTpocTaTuyeckas HHAYKIIHS.

5. 3aKkoH COXpaHEHUS JIECKTPUUYECKHUX 3apSI0B.

6. IIpOBOIHMKM U JUDIIEKTPUKH.

7. MonenupoBaHuE CUITOBBIX JIMHUN JIEKTPUUYECKOTO MOJIA.

8. McTo4HHMKM MOCTOSIHHOTO TOKA.

9. JlelcTBUS JIEKTPUUECKOTO TOKA.

10. DnexTpuuecKuil TOK B KUAKOCTH.

11. T'a30BbIl pa3psia.

12. U3mepeHue CUIIbl TOKA aMIEPMETPOM.

13. W3mepeHue 31eKTpUIECKOro HAPSIAKEHUS BOJIBTMETPOM.

14. Peocrtar 1 Mara3uH CONpOTHUBIICHUH.

15. B3amMonelcTBHE TOCTOSHHBIX MATrHUTOB.

16. MoaenupoBaHie HEBO3MOKHOCTHU Pa3/I€IEHUS ITOIIOCOB MarHUTA.

17. MoaenupoBaHue MarHUTHBIX MOJIEH MOCTOSHHBIX MarHUTOB.

18. OmbIT Dpcrena.

19. MarnuTtHOe€ noJje Toka. JNeKTPOMarHur.

20. [eiicTBHE MarHUTHOTO MOJISI HA MPOBOJHUK C TOKOM.

21. DnekTpoJaBUTaTeNb MOCTOSIHHOTO TOKA.

22. UccnenoBaHue sIBIEHUS SJIEKTPOMArHUTHOW UHTYKIIUH.

23. Omnbitel Dapanes.

24. 3aBUCHMOCTb HAIPaBJICHUSI UHIYKIIMOHHOTO TOKA OT YCJIIOBUM €r0 BOSHUKHOBEHHUSI.

25. DnekTporeHepatop NOCTOSHHOTO TOKA.

Jlabopamopuvie pabomul u onvimel.

OnbIThI 1O HAOIIOEHUIO SJIEKTPU3ALNHU TeJl UHAYKIHUEH U TPU CONPUKOCHOBEHHUU.
UccnenoBanue AeCTBUSA 3IEKTPUUYECKOTO MOJISI HA MPOBOJAHUKHU U JUAJICKTPUKH.

CoOopka u mpoBepKa padOThI ANEKTPUIECCKOM IETH MOCTOSHHOTO TOKA.

N3mepenue u peryliupoBaHue CUJIbI TOKA.

W3mepeHue u peryiupoBaHue HalPsHKEHUS.

UccnenoBanue 3aBUCMMOCTH CHJIBI TOKa, MAYIIETO Yepe3 PEe3UCTOp, OT COMPOTHBIICHUS
pe3ucTopa U HanpsHKEHHUs Ha Pe3UCTope.

7. OnbIThl, IEMOHCTPUPYIOIINE 3aBUCUMOCTD 3JIEKTPUUYECKOTO COMTPOTUBIICHHS TPOBOIHUKA OT
€ro JUTMHBI, TUIONIA/Id NIONIEPEYHOT0 CEUYEHUs U MaTepHraia.

8. IlpoBepka mpaBuiia CIIOKEHUS HANPSDKEHUM MPHU IMOCIEAOBATEIbHOM COEIUHEHUU ABYX
PE3UCTOPOB.

9. [IlpoBepka mpaBuJia Ajisi CUJIbI TOKA MPU NAPAJLIEIBHOM COSUHEHUU PE3UCTOPOB.

10. Omnpenenenue pabOThI AMEKTPUIECKOTO TOKA, HAYIIETO Yepe3 pe3UCTOp.

11. Onpenenenre MOIHOCTH IEKTPUUYECKOTO TOKA, BBIIEISIEMON HA PE3UCTOPE.

12. WccnegoBaHne 3aBUCUMOCTH CHJIbI TOKA, MAYIIETO 4YEpe3 JaMIIOUYKy, OT HaNpsKEHUS Ha
HEW.

13. Omnpenenenue KII/] narpeBarens.

14. UccnenoBanue MarHUTHOTO B3aUMOJICHCTBUSI OCTOSIHHBIX MArHUTOB.

15. M3ydyeHrne MarHUTHOTO MOJIS TOCTOSIHHBIX MAarHUTOB MPU UX OOBbEIMHEHUU U Pa3ICICHUN.
16. UccnenoBanue ASMCTBUA 3JIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPETIKY.

17. OnpIThl, JEMOHCTPUPYIOIIHE 3aBUCHUMOCTH CHJIbI B3aUMOJEHCTBUSA KATYIIKH C TOKOM H
MarHuTa OT CUJIbI TOKA M HAMPABJICHUS TOKA B KaTYIIIKE.

18. M3yueHue neicTBUSI MArHUTHOTO TOJISI HA TPOBOJAHUK C TOKOM.

19. KoncTtpyupoBanue u uzydeHue paboThl 3J€KTPOIBUTATEIIS.

20. Hzmepenue KII] anexTpoaBurareibHOM yCTaHOBKH.

21. OnpITBl 1O HUCCJIEAOBAHUIO SIBJICHUS DJIEKTPOMArHUTHOW WHAYKIMU: HCCIIEOBAaHUE
M3MEHEHUH 3HaYeHMsI U HaNlPaBJIEHUsI HHAYKIIMOHHOTO TOKA.

Al
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Pa3gen 8. Mexannueckue siBJIeHHUA.

Mexannueckoe pABuxkeHue. MarepuanbHas Touka. Cucrema otcuéra. OTHOCUTENBHOCTD
MEXaHUYECKOro JABWKEHHMS. PaBHOMEpHOE MpsMOJIMHEWHOE JABMXKEeHHE. HepaBHOMepHOE
npsIMOJIMHENHOe aBMkeHHe. CpenHssi U MTHOBEHHAsi CKOpPOCTb Tejla IpU HEPAaBHOMEPHOM
JBUKEHUH.

Yckopenne. PaBHOyckopeHHOe mpsiMoniuHeiiHOe aBuxkeHne. CBoOomHoe maneHue. OTMbBITHI
[Nanunes.

PaBHOMepHOE JBMKEHUE IO OKpYXHOCTHU. [lepron u yactota obparuenus. JluneitHas u yrionas
ckopocTH. LIeHTpoCTpeMHUTENBHOE YCKOPEHHE.

Ilepsbiii 3axkon Hprorona. Bropoin 3akoH Hsrorona. Tperuit 3axkon Hsrorona. IlIpunnun
CyNEPIIO3UIUU CHUIL.

Cuna ynpyroctu. 3akoH I'yka. Cuna TpeHHs: CUiIa TPEHHUS CKOJIBKEHUS, CUja TPEHMs MOKOS,
Jpyrue BUbl TPEHUS.

Cuna TsDKECTH M 3aKOH BCEMHUPHOTO TATOTEHMS. Y CKOpeHHe CBOOOJHOrO mnajeHus. [IBrkeHue
manet Bokpyr CousHia. [lepBast kocMuueckasi CKoOpocTs. HeBeCOMOCTh U neperpy3ku.
PaBHOBecue MarepuanbHON TOUYkd. AOCOMIOTHO TBEpHOE Tenmo. PaBHOBecuwe TBEpAOro Tena ¢
3aKpEIUIEHHON OChIO BpalieHuss. MoMeHT cuiibl. LIeHTp TsokecTH.

Wmnynee Tena. M3MeHnenume wummnynbca. Mmnynbe cunbl. 3aKOH COXPAaHEHUS MMITYJbCa.
PeakTuBHOE IBHKEHUE.

Mexanuueckasi paboTa U MOIIHOCTh. PaboTa cui TskecTH, ynpyroct, TpeHus. CBsi3b SHEPTHH
u pabotel. [loTeHumanmpHash »JHEpPrust Teja, IMOAHITOIO HAaJ IOBEPXHOCTHIO 3EMIIH.
[loTenumanpHas sHeprus cxaTod npykuHbl. Kunetnueckas sHeprus. Teopema 0 KHHETHYECKON
SHEpPruu. 3aKOH COXPAHEHUSI MEXaHHUYECKON SHEPIrUH.

Hemoncmpayuu.

1. HabmoneHne MEXaHUYECKOTO JBUKEHHS Tela OTHOCUTENBHO Pa3HBIX TEJ OTCUETA.

2. CpaBHeHME NIyTE€H U TPACKTOPUI IBUKEHUS OAHOIO M TOTO XK€ Tejla OTHOCUTENIBHO Pa3HBIX
TEJI OTCYETA.

3. H3mepeHue CKOPOCTH U yCKOPEHUS NPSIMOIMHENHOTO ABH)KEHUS.

4. HccnenoBaHue NPU3HAKOB PABHOYCKOPEHHOIO IBUKEHHUS.

5. Habmonenue ABMXKEHHS TeJa IO OKPY>KHOCTH.

6. HaOmoneHne MexaHMYECKHX SIBICHUN, MPOUCXOAAUINX B cucTeMe orcuéra «Tenexkay npu
e paBHOMEPHOM U YCKOPEHHOM JBI)KEHHH OTHOCUTENIBHO KaOMHETa (PU3UKH.

7. 3aBUCHMOCTH YCKOPEHUS TeJIa OT MACCHI TeJIa U ICUCTBYIOIIEH HA HETO CHJIBI.

8. HabmioneHue paBeHCTBA CHII IPU B3aUMOJICHCTBUU Tell.

9. H3meHeHue Beca Tea MpyU YCKOPEHHOM JIBUKECHHH.

10. Ilepenaua ummnysnbca nIpyu B3aMMOJEHCTBUM TEI.

11. TIpeobpazoBaHus IHEPTUHN TTPU B3AMMOICHCTBHH TEJI.

12. CoxpaHeHue UMITyJIbCca IPU HEYIPYTOM B3aUMOJIEHCTBUH.

13. CoxpaHeHne UMITyJIbCa MPU a0COFOTHO YIIPYTOM B3aMMOICHCTBHH.

14. HaGmroneHue peakTUBHOTO JIBHKCHUS.

15. CoxpaHeHne MEXaHUYECKOM YHEPTUHU TIPU CBOOOIHOM I1a/ICHUH.

16. CoxpaHeHne MEXaHUYECKON PHEPTUH NPH IBUIKEHUU TeJla MO IEHCTBUEM IIPYKUHBI.
Jlabopamopnwvie padbomot u onvimel.

1. KoHcTpynpoBaHue TpakTa AJi1 pa3roHa U JAJbHEHIIEr0 paBHOMEPHOIO JIBUYKEHUS IIapuKa
WU TEJIEKKH.

2. OrmpeneneHue cpenHel CKOPOCTH CKOJNBXEHHA Opycka WM JBM)KGHHUS IIAapUKa IO
HAKJIOHHOM IJIOCKOCTH.

3. OmnpeneneHue yCcKOpeHUsT Tejda NPU PABHOYCKOPEHHOM [JBHKEHUM II0 HAKJIOHHOM
IIJIOCKOCTH.



4. HWccrnenoBaHuWe 3aBHCHUMOCTH IYTH OT BPEMEHU TPU PAaBHOYCKOPCHHOM JBIDKEHUU 0e3
Ha4yaJbHOU CKOPOCTH.
5. TlpoBepka rumoTe3bl: €CM MPU PABHOYCKOPEHHOM JBIKCHUU 0€3 Ha4yallbHON CKOPOCTH
NyTH OTHOCATCA KakK psJ HEYETHBIX 4YHUCEN, TO COOTBETCTBYIOIIUE MPOMEXKYTKH BpPEMEHU
OJIMHAKOBBI.
6. UccnenoBaHue 3aBUCUMOCTH CHJIbI TPEHHS CKOJIBKEHHSI OT CHJIBI HOPMAJIbHOTO JJABJICHHUS.
7. Ompenenenue Ko3pUIIMEHTA TPEHUS CKOJIbKECHUS.
8. OmnpeneneHune KECTKOCTH MPYKUHBL.
9. Omnpenenenne pabOTHI CUIIBI TPEHUS TIPU PABHOMEPHOM JBUKCHHUH TEJa 110 TOPU30HTATBHON
MOBEPXHOCTH.
10. Ompenenenue pabOTBl CHIIBI  YIPYrOCTH TPU TOAbEME Tpy3a C HCIOJIb30BaHUEM
HEMOJIBUYKHOTO U MOJABHKHOTO OJIOKOB.
11. W3ydeHune 3aKkOHa COXpPAHEHHUS SHEPTUH.
Pa3zgen 9. Mexannueckue KoJe0aHUs U BOJIHBI.
KonebarenpHoe nBmwkeHue. (OCHOBHBIC XapaKTEPHUCTUKH KOJEOAHWH: TMEpHoJ], 4YacToTa,
aMIUIUTyJa. MaTeMaTu4eckuii W TPYKUHHBIA MasTHUKU. [IpeBpamieHue »sHepruum npu
K0JIe0aTEIbHOM JIBHKECHUH.
3aryxatomue koyieOaHus. BwiHyXIeHHBIE KojeOanus. Pe3onanc. MexaHWMYeCcKue BOJIHBI.
CaoiicTBa Mexannueckux BOJH. [IpogoapHble U onepeyHble BOJIHBL. JIJIMHA BOJIHBI U CKOPOCTh
e€ pacpocTpaHeHus. MexaHndeckue BOJIHBI B TBEPIOM TeJie, CEHCMUYECKUE BOJTHBIL.
3Byk. [ poMKOCTH 3ByKa M BbIcOTa TOHA. OTpakeHue 3ByKa. IHPpa3ByK U yIbTpa3BYK.
Hemoncmpayuu.
1. HaGmonenue konebaHuii Tl MoA JeMCTBUEM CUIIBI TSDKECTU U CUIIBI YIIPYTOCTH.
Hab6nronenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.
Habnronenre BeIHYK/ICHHBIX KOJIeOaHU U pe3oHaHca.
PacnipocTpanenre npoAoiabHBIX U MONEPEYHBIX BOJIH (Ha MOJIENH).
Habmroienre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYCTHYECKUI PE30HaHC.

Jlabopamopuvie pabomul u onvimol.
1. OmnpeneneHue 4acTOTHI U MEPUOIa KOJIeOaHNH MAaTEMaTHUYECKOTO MasITHUKA.
2. OmpeneneHre 4acTOTHI U MEPUO/Ia KOJIeOaHUI MPYKUHHOTO MAsSTHHUKA.
3. HccnenoBanue 3aBUCHUMOCTH NEpUOAa KoJeOaHUN MOABEIIEHHOTO K HUTH Tpy3a OT JUIMHBI
HUTH.
4. MHccnenoBaHue 3aBUCUMOCTH TIEPHO/Ia KOJICOAHHI MPY>KMHHOTO MasiTHUKA OT MacChl rpy3a.
5. TlpoBepka HE3aBUCUMOCTH TEepHOAa KoJeOaHUW Tpy3a, MOABEIIEHHOTO K HUTH, OT MacChl
rpysa.
6. OmnbITEI, TEMOHCTPHUPYIOIINE 3aBUCUMOCTD MEPHOJa KOJICOAHHI MPY>KUHHOTO MAsTHHKA OT
Macchl Tpy3a 1 KECTKOCTH MPYKUHBIL.
7. HW3MepeHne yCKOpEHUs CBOOOIHOTO MACHHMSI.
Pasznen 10. DiaekTpoMarHuTHoOE MOJI€ M 3JIEKTPOMATHUTHbIE BOJIHBI.
DNEKTPOMAarHUTHOE IoJie. DJIEKTPOMArHUTHbIE BOJIHBL. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH.
[[lkana »NEKTPOMArHUTHBIX BOJH. lcronb3oBaHHWe 3JIEKTPOMAarHUTHBIX BOJH MJI COTOBOM
CBSI3U.
DleKTpoMarHuTHas npupoa ceeta. CKopocTh cBeTa. BoTHOBBIE CBOWCTBA CBETA.
Hemoncmpayuu.
1. CBoiicTBa 3€KTPOMArHUTHBIX BOJIH.
2. BonHoBbIe cBoiiCTBa CBeTA.
Jlabopamopnuvie pabomot u onvimel.
1. H3ydeHue CBOWCTB JIEKTPOMATHUTHBIX BOJH C MTOMOIIBIO MOOMIBHOTO TenedoHa.
Pa3gen 11. CBeToBLI€e SIBJIEHUS.
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JlyueBas Mozens cBeta. Mcrounuku ceera. IIpsMonuneiiHoe paciipocTpaHeHHE CBETA. 3aTMEHHUS
Counnna u JIynasl. Otpaxenue cBera. [nockoe 3epkano. 3aKOH OTpa)KEHHS CBETA.

[Ipenomnienne cBera. 3akoH mpeiaoMieHHs cBeTa. [lodHOE BHYTpEeHHEE OTpaKEHHE CBETA.
Hcrionb30BaHKE MOTHOTO BHYTPEHHETO OTPAXKEHUS B OITHYECKUX CBETOBOJIAX.

JIunza. Xox ayded B nuH3e. OnTHueckas cuctema ¢oroarmapara, MUKPOCKOIA U TeJIeCKOoIa.
I'ma3 kak ontudeckas cucteMa. biIM30pykoCTh U 1adTbHO30PKOCTb.

Paznoxenne Oenmoro cBera B crnekTp. OmnbiThl HpioToHa. Clo)KeHHE CHIEKTPAIbHBIX ILIBETOB.
Hucnepcus ceera.

Hemoncmpayuu.

[IpsamonuHeHOE pacipOCTpaHEHUE CBETA.

OTtpaxxeHue cBera.

[Toryuenue n300pakeHUii B MIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaax.

[IpenomiieHue ceera.

ONTUYECKUN CBETOBO/I.

Xon styueit B coOuparomiei JuHse.

XoJ Tydeil B pacCEerBaIOIICH JIMH3E.

[Monmyuyenne n300pa>keHM ¢ TOMOIIBIO JINH3.

[Tpunuun neificTBus GoroanmapaTa, MUKPOCKOIA U TEJIECKOIA.

10 Mopens rnasa.

11. Pa3znoxxeHue 6enoro cBeTa B CIEKTP.

12. Tlomyuenue Genoro cBeTa MpH CIOKEHUU CBETA PA3HBIX I[BETOB.

Jlabopamopnwvie padbomot u onvimel.

1. HccrnenoBaHue 3aBUCUMOCTH YIJIa OTPAXKEHMsI CBETOBOTO JIyda OT yIjla MaJeHusl.

2. H3yudeHue xapakTepHCTUK M300pakeHUs IpeIMeTa B INIOCKOM 3epKalle.

3. HccnenoBaHue 3aBUCHUMOCTH yIjla IPEJOMJIEHUS CBETOBOIO Jyda OT yIJIa NAajeHUs Ha
TPAHUILIE «BO3AYX—CTEKIIO».

4. TlomyueHnue n300pakeHU C TOMOIIBIO COOMPAIOIIEH TNH3HI.

5. Omnpenenenre GOKYCHOTO PACCTOSHUS U ONTHYECKOM CHIIBI COOMPAIOIIEH JTMH3HI.

6. OMBITHI 11O Pa3I0KEHUIO OEI0Tr0 CBETa B CIIEKTP.

7.  OmnbITHI 10 BOCTIPUSATHIO I[BETA MPEAMETOB IIPU UX HAOIIOACHUU Yepe3 LIBETOBbIE (PUIBTPHI.
Pa3znen 12. KBanToBble IBJICHHUS.

Onwitel Pesepdopna m mmanerapHas moaenb aroma. Mogens aroma bopa. Hcmyckanwe u
norsiouieHue ceera atoMoM. KBanThl. JInHeHyaThle CIEKTPHI.

PamnoaktuBHOCTh. Anb(a, 6eta- u ramma-u3nydenus. CtpoeHue aToMHOro siapa. HykmonHas
MOZENIb aTroMHOro szapa. M3oronsl. PanmoaxktuBHble mpeBpaumieHus. llepuon nosypacmana
ATOMHBIX SJIEP.

SAnepHple peaknuu. 3aKOHBI COXPAHEHUsS 3apsiOBOTO U MacCOBOTO YHCEN. ODHEPIUs CBA3M
aToMHBIX saep. CBsa3p maccel U 3Hepruu. Peaknum cuHte3a u nenenus supep. Mcrounukn
sHepruu CosHIA U 3BE3.

SnepHas sHepretuka. J[edicTBUS paguOaKTUBHBIX U3JIYYEHUM HA )KUBBIE OPTaHU3MBI.
Hemoncmpayuu.

CrexTpsl U3JIy4eHHUS U TOTJIOLIEHHUS.

CriexTpbl pa3aMyHbIX I'a30B.

CnekTp Bogopoaa.

Habmonenue TpekoB B kamepe Busbcona.

PaboTa cuéTrunka HOHU3UPYIOMUX U3TydCHUM.

Perucrpanus uzinydeHus: npupoaHbIX MUHEPAJIOB U MPOTYKTOB.

JIaﬁopamopuble pabomot u onvimel.

1. HabnroneHue CIUIOMIHBIX U IMHEHYATHIX CIIEKTPOB H3JIyUEHHUSL.

2. HccnenoBaHue TpeKOB: HM3MEPEHHE SHEPrUM YacTULBI IO TOPMO3HOMY HyTH (1O
dororpadusm).
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3. H3mepeHue paanoakTUBHOTO (OHA.

IHoBTOPHUTEIBbHO-0000 A0 MOTYJIb.

[ToBTOpUTENBEHO-0000IIAIONINIT MOAYNIF TpEJHA3HAuUeH ISl CUCTEeMaTHU3alud M 0000LIeHHS
IPEIMETHOTO COJIEPKaHMSI U OMbITA AEATENbHOCTH, IPUOOPETEHHOTO IIPU U3YyYEHHUHN BCEro Kypca
¢u3uKy, a TakKe IS MOATOTOBKM K OCHOBHOMY TOCYIAapCTBEHHOMY 3K3aMEHY 1O (U3UKe s
00ydJaronuxcsi, BEBIOPABIINX 3TOT y4€OHBIN MpeIMeT.

[Ipn n3ydeHnn JaHHOIO MOAYJS PEaIU3YIOTCS U CUCTEMATU3UPYIOTCS BUBI JEATEIBHOCTH, HA
OCHOBE KOTOPBIX 00€CIeunBaeTcs JOCTUKEHNE MTPEIMETHBIX U METAIPEAMETHBIX TUIAHUPYEMBbIX
pe3yabTaToB o0yueHHs], (OPMHUPYETCS] €CTECTBEHHOHAYYHAss TPAMOTHOCTh: OCBOCHHME HAayUHBIX
METOOB HCCIICIOBAaHUS SIBICHUH NPUPOABI M TEXHUKHU, OBJAJEHHE YMEHUAMHU OOBICHSTH
¢u3uueckue SBJICHUS, NPUMEHSS IIOJNydYeHHblEe 3HAHWA, pEIIaTh 3a7ayd, B TOM YHUCIIE
KAa4ECTBCHHBIE U DKCIICPUMEHTAJIbHBIE.

[IpyHIMNIMAIBHO NEATEIBHOCTHBIM XapaKTep AAHHOIO pasjerna pealM3yercs 3a CYET TOro, 4TO
oOyuaromuecs BBIIOIHSIIOT 3a/laHKsl, B KOTOPBIX UM IIpeIaraercs:

Ha OCHOBE IOJIyYCHHBIX 3HAHUU pPAcCHO3HABAaTh M HAYYHO OOBACHATH (PU3UUECKUE SIBJICHUS B
OKpY>KaIoIlle MPUpPO/I€ U MOBCEIHEBHOM KU3HU;

UCIOJIb30BaTh HAy4YHBIE METOJAbl HUCCIENOBaHMS (U3NUYECKUX SBICHUH, B TOM 4YHUCIE IS
IIPOBEPKHU THIIOTE3 U MOIYYCHHS TEOPETUYECKUX BBIBOJIOB;

OOBSICHATh Hay4yHblEe OCHOBBI HanOoJee BaKHBIX JOCTH)KEHHH COBPEMEHHBIX TEXHOJIOTHH,
HaIpHUMep, MPAKTUIECKOr0 MCIOIb30BaHUS Pa3IMYHbIX HCTOYHUKOB DHEPIMHM Ha OCHOBE 3aKOHA
IPEBPALICHMS U COXPAHEHMSI BCEX U3BECTHBIX BUOB SHEPTHUU.



INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS IPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBLIEI'O OBPA3OBAHMUS

W3ydenne Qu3MKU Ha ypoBHE OCHOBHOTO OOIIETr0 0Opa3oBaHUs HANPABICHO HA JOCTIIKEHHE
JUYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00Pa30BaTENbHBIX PE3YIIHTATOB.

B pesynbrate nzydenus: pU3MKM Ha ypOBHE OCHOBHOTO 001Iero oOpa3oBaHus y 00y4aronierocs
OynyT cOpPMHUPOBAHBI CIICAYIONINE JNIHOCTHBIC PE3YIIbTAThl B YACTH:

e 1) MaTpMOTHYECKOr0 BOCIUTAHMS:

® - MPOSIBJIEHWE WHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHMIO POCCHUCKON (pr3nyeckoi
HaYyKH;

® - [[EHHOCTHOE OTHOIIEHUE K JIOCTIKEHUSIM POCCUUCKUX YUEHBIX-(DU3UKOB;

e 2) rpa:kIaHCKOro M JYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

° - TOTOBHOCTb K aKTUBHOMY Yy4YaCTHIO B O6Cy)I(,Z[CHI/II/I O6H.I€CTBCHHO 3HAYUMBIX U 3THUYCCKUX
npo6JeM, CBI3aHHBIX ¢ MPAKTUYECKUM IPUMEHEHUEM TOCTUKECHUN (PU3UKY;

® - OCO3HAHHE BaXXHOCTU MOPAIbHO-3THYECKUX MPUHIUIIOB B IEATEIBHOCTH YUEHOTO;

e 3)3CTeTHYECKOr0 BOCIIMTAHUA:

® - BOCIPUSATHE ICTETHUYECKHX KadecTB (hM3MUECKON HAyKd: €€ TapMOHUYHOTO TOCTPOCHUS,

CTPOroCT, TOYHOCTH, JIAKOHUYHOCTU;
® 4) HEHHOCTH HAYYHOI'O MO3HAHMS:

® - OCO3HAHME LIEHHOCTH (PU3NYECKOW HAayKd KaK MOILIHOTO MHCTPYMEHTa MO3HAHHS MUpA,
OCHOBBI Pa3BUTHSI TEXHOJOTMH, BAXKHEHIIIEH COCTABIISIONIEH KYJIbTYPHI;

® - pa3BUTHE HAYYHOH JIFOOO3HATEIHHOCTH, HHTEPECA K UCCIIEIOBATEILCKON ACSITEILHOCTH;

e 5) popMupoBaHusi KyJbTYPbl 310POBbS U IMOIHOHAJIBHOI0 0JIATONOJIYYHS:

® - OCO3HaHHWE IICHHOCTH Oe30macHOro oOpa3a KH3HH B COBPEMEHHOM TEXHOJIOTHYECKOM

MUpE, BAXKHOCTH MPaBHII 0€30MAaCHOTO IMOBEICHUS Ha TPAHCIIOPTE, HA JOPOTax, C IEKTPUIECKIM
" TCIIJIOBBIM OGOpyZ[OBaHI/IeM B IOMAIITHUX YCJIOBUAX;

e - chOpMHUPOBAHHOCTh HaBbIKa pedIIEKCHH, TPU3HAHUE CBOETO IpaBa HAa OIMMOKY M TaKOTO
e IpaBa y JPyroro 4elioBeKa;

e 6) TPY0BOr0 BOCIIUTAHUS:

® - aKTHBHOE yYaCTHE B PCIICHUU MPAKTHUYECKHUX 3a7ad (B paMKax CeMbH, 00pa3oBaTeIbHOMN
OpraHu3aliy, TOpPoAa, Kpast) TEXHOJIOIMYECKON M COLMAIBbHON HAaNpaBIeHHOCTH, TPEOYIOIUX B
TOM YHCJIe U GPU3NICCKUX 3HAHUM;

® - MHTEpEeC K MPAKTUYECKOMY M3YUCHHUIO MPO(PECcCUii, CBI3aHHBIX C (PU3UKOM;
e  7)3K0JIOTHYECKOr0 BOCTIMTAHUS:
e - OpHEHTalUs Ha NpUMEHEHHE (U3NYECKUX 3HAHMM JUIS pelleHus 3afgad B o0jacTu

OKpY’KaroIllel cpefpl, NIAaHUPOBAHUS MOCTYIIKOB M OLEHKH MX BO3MOJKHBIX IOCIEACTBUU IS
OKpYKarolleu Cpebl;

® - OCO3HaHHUE INT0OATBLHOTO XapaKTepa SKOJOTUYECKUX MPOOJIeM U MyTel UX pelleHus;

e 8)amanTanuu K U3MEHAKIIMMCS YCJIOBHSIM COUUAILHOM U IPUPOIHOI Cpeabl:

e - MOTpeOHOCTH BO B3aUMOJICHCTBUU TMPH BBHINOJIHEHUH HCCIENOBAaHUN U IPOEKTOB
(bu3nYecKoil HaNPaBICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSAM JPYTUX;

® - NIOBBIIICHHUE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTUIECKYIO JeSTEIIbHOCTD;

e - 1OTpPeOHOCTH B ()OPMHPOBAHMU HOBBIX 3HAHUM, B TOM uucie (HOpMYIHpPOBATH WUICH,
MOHSITHS, TUIIOTE3bI O (PU3MUYECKUX OOBEKTAX U SIBICHUSIX;

e - 0CO3HaHWE JIe(PUITMTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00s1acT! (DU3UKH;

® - UTAHHPOBAHHE CBOETO PA3BUTHS B MPUOOPETCHUH HOBBIX (PU3UUYECKUX 3HAHMIA,

® - CTpeMIICHHE aHAITM3UPOBATH U BBISBISTH B3aUMOCBSI3U MIPUPOJIBI, OOIIECTBA U SIKOHOMUKH,
B TOM YHCIIE C HCIIOIh30BaHUEM (PU3NYECKUX 3HAHUM;

® - OIICHKAa CBOMX JACHCTBUI ¢ Yy4€TOM BIMSHUA Ha OKPYXKAIOIIYIO Cpeny, BO3MOXKHBIX

rI100aIbLHBIX TTOCIIEACTBHM.



METAINIPEAMETHBIE PE3YJIbTATbBI

B pesynbrate ocBoeHUs mporpamMmbl 1o (pu3uKe HAa YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHUs y
obOyyvaromerocss OynyT cGOpMHpPOBAaHBI MeTampeAMeTHbIe Pe3yJbTaThbl, BKIIOYAOIINE
IMMO3HABATCJIIbHBIC YHUBCPCAJIIbHBIC yLICGHBIC HeﬁCTBHH, KOMMYHUKATHBHBIC YHHUBCPCAJILHBIC
y4eOHbIE ICHCTBUS, PETYJIATUBHBIC YHUBEPCAIbHBIC YUeOHbIC ICHCTBUSI.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE YUeOHbIe eliCTBUS

Ba3oBrble JJornueckue aeiicTBUA:

®  BBIABIATH U XapaKTEPHU30BATh CYIIECTBEHHBIC TPU3HAKH OOBEKTOB (SIBJICHUN );

®  YCTaHaBIMBATh CYIIECTBEHHBIH MpPU3HAK KJIacCU(UKAIMKU, OCHOBAHHS JUid O0O0OOLIECHUS U
CpaBHEHUS,

®  BBIABIATH 3aKOHOMEPHOCTH W TPOTHBOPEUHs B paccMaTpuBaeMbIX (aKTax, JaHHBIX W
HaOJIOICHUAX, OTHOCALIMXCS K (PU3HUUECKUM SIBIICHUSM;

®  BBIABIATH NPUYMHHO-CIECICTBEHHBbIE CBSI3M NPHU U3YUYEHUU (GU3NYECKUX SBICHUN U
MIPOLIECCOB, JIEJIaTh BBIBOJIbI C HCIIOJIb30BAHUEM JIETYKTUBHBIX U UHAYKTUBHBIX YMO3aKIIOUCHHIH,
BBIJIBUTATh TUIIOTE3bI O B3aUMOCBS3IX (PU3NYECKUX BEIUYHH;

®  CaMOCTOSATENILHO BBIOMpaTh Croco0 perieHust ydeOHoW (u3nyueckoi 3amauu (CpaBHEHUE
HECKOJIbKUX BapHaHTOB pEILIEHUs, BbIOOp Haubosiee MOIXOIAUIEr0 ¢ Y4ETOM CaMOCTOSATEIbHO
BBIJICIICHHBIX KPUTEPHUEB).

Ba3oBrble ucciaenoBareJLCKHueE AelCTBUA:

®  UCHOJB30BATH BOMPOCH KaK UCCIIEAOBATENLCKUN HHCTPYMEHT TIO3HAHUS;

® [POBOJUTH MO CAMOCTOSITEIbHO COCTaBJICHHOMY IUIaHY OIIBIT, HECIOXHBIA (U3NYECKUN
9KCIIEPUMEHT, HEOOJIbIIIOE HCCeI0BaHNe GU3NUECKOTO SIBICHHUS;

® OlLEHMBAaTh HAa NPUMEHHUMOCTb U JIOCTOBEPHOCTh HH(OpPMAIUIO, IMOITYYEHHYIO B XOJE
UCCIIEIOBaHUS WIIM SKCIIEPUMEHTA,;

®  CcaMOCTOATENbHO (POpMyIHpOBaTH 000OIEHUS M BBIBOJBI 10 Pe3yjbTaTaM IMPOBEIAEHHOTO
HaOJI0/IEHUS, OTBITA, UCCIICIOBAHNUS;

e [IPOrHO3UPOBATH BO3MOXKHOE JalibHEHIIee pa3BUTHE (PU3MUYECKHX MPOIECCOB, a TaKXKe
BBIJIBUTATh TIPEIONI0KEHUSI 00 MX Pa3BUTUU B HOBBIX YCIIOBUSX M KOHTEKCTaX.

Pabora ¢ unopmaunmeii:

® [PUMEHATH pa3NIWYHbIE METOABI, WHCTPYMEHTHl M 3alpoChl INpPHU IOHCKE U O0TOOpe
UH(OPMALIUY WK TaHHBIX C YIETOM MpeIOKeHHON yueOHOM (hru3nyeckoi 3a1aun;

®  AHATU3HUPOBATh, CHCTEMATU3UPOBATH U MHTEPIPETUPOBATH HHPOPMAIUIO Pa3IMUHbIX BHIOB
1 (OopM TpeICTaBICHNUS,

®  CaMOCTOSATENIbHO BBIOMpPATh ONTUMAIBHYIO (OpMY TMpeaCTaBIeHUs HWHPOpPMALUU U
WLTIOCTPUPOBATH peliacMble 3a7aud HECIIOKHBIMU CXeMaMH, IUarpaMMaMu, WHOU rpadukoi u
AX KOMOWHAIIUAMU.

KoMMyHuKaTHBHBIE YHHBePcAIbHbIE YUeOHbIE JeliCTBHUS:

e B X0/¢ OOCYXJEHHUS Y4eOHOTO MaTepHaya, pe3yabTaToOB J1abOpPaTOPHBIX padOT U MPOEKTOB
3aJaBaTh BONPOCHI IO CYHIECTBY OOCYXJIaeMOW TEMBbl M BBICKA3bIBaTh WJICH, HAIlCICHHBIC Ha
pelIeHre 3aJaul U moiiepKaHue 01arokenareaIbHOCTH OOLEeHHS;

®  COIOCTAaBJIATH CBOM CYXKICHHUS C CY)KICHUAMU JPYTUX YYaCTHUKOB JMAN0ra, 00HapyXUBaTh
pa3iuyme U CXOJCTBO MO3HIIN;

®  BBIpaXKaTh CBOIO TOYKY 3PEHUSI B YCTHBIX U MUCbMEHHBIX TEKCTAX;

e yOJUYHO MPENCTaBIATH PE3YIbTAThl BHIIOJIHEHHOTO (PU3UYECKOTO OMbITAa (IKCIEPUMEHTA,
WCCJICIOBAHMS, IPOEKTA);

e T[OHMMAaTh U HCIOJH30BATh MPEUMYIECTBA KOMAHIHOW M WHIMNBUAYAIbHONW pabOTHI MpHU
pelIeHNH KOHKPETHOM (hru3nyecKoi mpoOIeMsl;



e [IpUHUMATHh LEJIHM COBMECTHOW JEATEIbHOCTH, OpPraHU30BbIBATH JICWCTBUS 1O €€
JTOCTYDKCHHIO: PACTIPENICATh PO, 00CYXAaTh MPOIECCHl U Pe3yJbTaThl COBMECTHOU PabOTHI,
0000111aTh MHEHUS HECKOILKUX JTIOHEH;

e  BHIOJHATH CBOIO 4YacTh pabOTHI, JOCTUTAs KAd4eCTBEHHOTO pe3yJibTara IO CBOEMY
HaIMpaBJICHUIO U KOOPAUHUPYS CBOU JEUCTBUA C IPYTUMU WiICHAMU KOMaH/IbL;

®  OIIEHMBATh KAueCTBO CBOETO BKJa/Ja B OOMIMIA MPOAYKT MO KPUTEPUSM, CaMOCTOSTEIHHO
c(hOpMYyIIMPOBAHHBIM YYACTHHKAMU B3aUMO/ICHCTBUS.

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranmn3anus:

®  BBIABIATH MPOOJIEMBI B JKU3HEHHBIX U YUEOHBIX CHUTYalUsX, TPEOYIOIIMX Ji pelleHus
(bU3NYEeCKUX 3HAHU;

® OpUEHTHPOBATHCS B Pa3NIUYHBIX MOAXOJAAX MPHHATUS peleHUH (MHAWBUIYAIBHOE,
IPUHITHE PELLICHUS B IPYIIIIE, IPUHATHAE PELLIEHUI TPYyNIO);

®  CaMOCTOATENIBHO COCTABISATH AQITOPUTM peuleHus] (U3NYECKOM 3adauyud WiIM IUIaHa
UCCIIEIOBaHUSI €  Y4€TOM HMEIOIIMXCS PEcypcoB M COOCTBEHHBIX  BO3MOKHOCTEH,
apryMEHTHUpPOBATh IIPEJIaracMble BAPUAHTHI PELLICHU;

e  JenaTh BBIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIIICHHUE.

CaMOKOHTPO.Ib, IMOLUMOHAIBHBII HHTEJJIEKT:

e  1aBaTh a/ICKBATHYIO OLIEHKY CUTYallH U MpeaiaraTh IiaH e€ N3MEHEeHUS;

®  OOBSCHATH NPUYUHBI JOCTHXKEHUS (HEJOCTHKEHHS) PE3yJbTaTOB JAEATEIbHOCTH, IaBaTh
OLICHKY TPHUOOPETEHHOMY OTIBITY;

° BHOCUTb KOPPCKTUBBI B JACATCIBHOCTH (B TOM YHCJIC B XOJ BBIIIOJHCHUA (bH3I/I‘IeCKOI‘O
HUCCIICO0OBAaHUA WU HpOCKTa) Ha OCHOBC HOBBIX OGCTOHTGHBCTB, N3MCHUBIINXCA CHTyaHHﬁ,
YCTaHOBJIEHHBIX OMIMOOK, BOSHUKIINX TPYAHOCTEH;

° OLICHUBATb COOTBCTCTBUC PC3YJIbTATa LCIIN U YCIIOBUSAM;

e  CTaBHUTH ce0s HAa MECTO JIPYTOro 4eJOBeKa B XOJ€ CIopa WM JUCKYCCHM Ha HayYHYIO TEMY,
IIOHUMATh MOTUBBI, HAMEPEHUS U JIOTHUKY APYIOro;

® [pU3HABaTh CBOE MPaBO Ha OLIMOKY MPHU pelIeHNH (PU3MUECKHX 3a/1a4 WIH B YTBEPKIACHUIX
Ha HAYYHBIE TEMBI M TAKOE e MPaBO JPYToro.

NPEAMETHBIE PE3YJIbTATbBI

K koH1y oOyuenus B 7 Kjacce npeiMeTHbIE pe3yIbTaThl Ha 0230BOM YPOBHE JOJKHBI OTPaXKaTh
c(hOpMHUPOBAHHOCTH Y OOYJAIOIINXCSI YMECHHM

L HUCIIOJIB30BAaTh IIOHATUA: (bml/meacne U XUMHUYCCKHUC ABJICHUA, Ha6J'IIO,Z[eHI/Ie, OKCIICPUMCHT,
MOJIeNTb, TUTIOTE3a, SAWHUIIBI (U3NYECKUX BEIUYHH, aTOM, MOJICKYJA, arperaTHbIe COCTOSIHUS
BemecTBa (TBEpAOE, JKHIKOE, Ta3000pa3HOE), MEXaHHMYeCKoe MABIKCHHE (PaBHOMEPHOE,
HEpaBHOMEPHOE, NPSIMOJIMHEHHOE), TPACKTOPHs, PaBHOJICHCTBYIOIIAsS CHJIA, JeopManus
(ynpyrasi, IiacTU4ecKas), HeBECOMOCTbh, COOOIIAIOIINECS] COCY/IBI;

e pazimmyare sBieHus (auddysus, TErIoBoe IBMKCHHE YACTHI[ BEIIECTBA, PaBHOMEPHOE
JIBI)KEHUE, HEPAaBHOMEPHOE JBIDKEHHE, WHEPIHS, B3aHMMOJCHCTBHE TEJ, PAaBHOBECHE TBEPIBIX
TEI C 3aerHHéHHOﬁ OCBhIO BpallCHUA, NIEpcaavda NaBJICHUSA TBépI[BIMI/I TCI1aMHU, KUIAKOCTAMU H
ra3amu, aTMocqepHOe HaBlICHHE, TUTABaHUE TEJ, MPEBpAICHHUS MEXaHWYECKOW JHEPTUH) II0
OMMMCAHUIO HX XAPAKTCPHBIX CBOIICTB M Ha OCHOBE ONBITOB, ACMOHCTPHPYIOIIUX HOAHHOC
(bu3HYeCcKoe SBICHHUE;

®  pacro3HaBaTh NPOSBICHUE W3YUYEHHBIX (PU3MUYECKUX SIBICHUI B OKPYXKAIOIIEM MHpE, B TOM
yrcie (U3NYecKue SBICHHUS B MPUPOJE: NPUMEPHI JABMKCHHS C Pa3IUYHBIMU CKOPOCTSIMHU B
KUBOW ¥ HEXHWBOH MpHpOJE, ICHCTBUE CWIBI TPEHHS B TIPUPOJAE M TEXHUKE, BIUSHHC
aTMOC(EepHOTro JaBJCHUs HA JKUBOM OpraHu3M, IUIaBaHHE PbIO, ppIYard B TEJE YENOBEKa, IMpU



TOM TMEPEBOJUTH NPAKTHUECKYIO 33aJady B Y4eOHYIO, BBIICNATH CYIIECTBEHHBIC CBOWCTBA
(mpu3HakK) GU3NUECKUX SBICHUN;

®  OIUCHIBAaTh W3YYEHHBIC CBOWCTBA Tel W (U3MUECKUE SIBJICHUS, HCIONB3yS (U3HUECKUE
BEJIMYMHBI (Macca, 00BbEM, TUIOTHOCTh BEIIECTBA, BPEMs, MyThb, CKOPOCTb, CPENHSAS CKOPOCTb,
CWJIa YIPYTOCTH, CUJIa TSDKECTH, BEC Tela, CHJia TPEHUs, AaBiieHHue (TBEPIOTO Tema, KUIAKOCTH,
ra3a), BbITAJIKMBAIOIIAs CUJIa, MEXaHW4YecKas padoTa, MOIIHOCTh, MJIEYO0 CHUJIbI, MOMEHT CHJIBL,
KOX(P(UIIMEHT TOJIE3HOTO JCUCTBHUS MEXaHW3MOB, KMHETHYECKas W TMOTCHIHUAIbHAS JHEPIHs),
OpU ONHCAHUM TMPABWJIBHO TPAKTOBaTh (U3WYECKUN CMBICH HCIONb3YyEMbIX BEJIUYMH, HX
0003HaYCHHSI U €NUHUIBI (PU3UYECKUX BEIIMYMH, HAXOAUTH (YOPMYIIBI, CBS3BIBAIOIINE JTAHHYIO
¢bu3nYecKyl0 BEIMUMHY C APYTUMHU BETUYMHAMHU, CTPOUTH IpaUKU M3yUYEHHBIX 3aBUCHUMOCTEHN
(UBHYECKUX BEIIUYMH;

®  XapaKTepu30BaTh CBOWCTBA Tej, (U3HUECKUE SIBICHUS M MPOLECCHI, HUCIONb3Yys MpaBuUia
CJIOKEHUs CUII (BAOJb OJHOW TpsiMOii), 3akoH ['yka, 3akon [lackans, 3akoH Apxumena, IpaBUIO
paBHOBecHs pbiyara (010Ka), «30JI0TO€ PABUIIO» MEXAHUKH, 3aKOH COXPAHECHHSI MEXaHHUYECKOM
SHEPruu, IMpU OBTOM JaBaTh CIOBECHYIO (OPMYJIHPOBKY 3aKOHa U 3allUChIBaTh €ro
MaTEeMaTUYeCKOEe BHIPAXKEHUE;

e  OO0BIACHATH (UBUYECKUE SBJICHUS, MTPOLIECCHl U CBOMCTBA Tell, B TOM YHUCJIE U B KOHTEKCTE
CUTyalluil MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISABIATH MPUUMHHO-CIEICTBEHHBIE CBSI3H,
CTpOUTh OOBACHEHHE M3 1—2 JOrMYecKMX IMIaroB ¢ OMOpod Ha 1-2 M3y4eHHBIX CBOICTBa
buznyecKux sIBICHUN, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

e pemiath pacuyETHBIC 3aMauu B 1-2 AEMCTBHS, UCTIONB3YS 3aKOHBI M (DOPMYJIBI, CBSA3BIBAIOIINE
dbusznuecKkue BENUYMHBI: HA OCHOBE aHalHM3a YCJIOBUS 3aJadd 3alHChIBaTh KPATKOE YCIIOBUE,
MOJICTaBIATh (PU3UUECKUE BETUUYUHBI B (POPMYJIIbI U MPOBOJIUTE PACUEThl, HAXOUTH CIIPABOYHbBIE
JMaHHBIC, HEOOXOAWMBIE Ui pEUICHHS 3a/ad, OIECHHUBATh PEATUCTHYHOCTH TONy4EeHHOM
(U3UYECKON BETMYUHBL;

®  pacrmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXXHO PEIIUTH MPU MOMOIIH (PU3UIECKHX METOJOB, B
OMMUCAHUU HUCCJENIOBAHMS BBIIETATH MPOBEPSIEMOE MPEANOoNoKeHNEe (TUIOTE3Y), pa3inyarh U
MHTEPIPETUPOBATH MOJTYYCHHBIN pe3yibTaT, HAXOAUTh OMIMOKHU B XOJ€ OMBITA, JAENaTh BHIBOIbI
0 €r0 pe3yJibTaraM;

® [POBOJUTH OMBITHI MO HAONIONECHUIO (PU3NYECKUX SIBICHUNA MU (U3HUECKUX CBOMCTB Tell:
dbopMynupoBaTh MpOBEpsiEeMble MPEANONIOKEHUs, COOMPATh YCTAHOBKY M3 MPEIIOKEHHOTO
000pyI0BaHus1, 3aMMCHIBATh XOJI OMbBITa U (POPMYITHPOBATH BHIBOIBL;

®  BBINOJHATH NpSIMbIE H3MEPEHUS PACCTOSHUS, BPEMEHH, Macchl Tena, 00bEMa, CHUIIBI U
TEMIEPATYPhI C UCIOJIb30BAHUEM aHAJIIOTOBBIX U IU(POBBIX MPUOOPOB, 3aUCHIBATh MOKA3aHUS
nprOOPOB ¢ YIETOM 3aJaHHON aOCOTIOTHON MOTPEIIHOCTH U3MEPEHUN;

® TIPOBOJUTH HCCJEAOBAHWE 3aBUCHUMOCTH OJHOW (DU3UYECKON BEIMYMHBI OT JPYrod ¢
HCIIOJIb30BAHUEM MPSIMBIX W3MEPEHUM (3aBUCUMOCTU MYTH PABHOMEPHO ABUXKYILIETOCS Tejia OT
BPEMEHM [BWKEHHUS Tella, CUJIbl TPEHUs CKOJBXKEHHs OT Beca Teja, KauecTBa o0paboTKu
MOBEPXHOCTEN TeJl U HE3aBUCUMOCTHU CHJIbI TPEHHS OT IUIOIIAJA CONPUKOCHOBEHMS TEJ, CHJIBI
YIOPYTOCTH OT YAJIMHEHUS MPYKUHBI, BHITAIKUBAIONIEH CUJIBI OT 00BbEMa MOTPYKEHHOM YacTh
Tela W OT IUIOTHOCTH JKUJKOCTH, €€ HE3aBHUCHUMOCTH OT IUIOTHOCTH Tella, OT TJyOWHBI, Ha
KOTOPYIO MOTPY>KEHO TEeJ0, YCIOBUU IUIaBaHMs TN, YCIOBHI paBHOBECHS phlyara u OJIOKOB),
y4acTBOBaTh B IUIAHUPOBAHWU y4EOHOTO HCCIEIOBAaHMs, COOMPATh YCTAHOBKY M BBIMIOJIHATH
U3MEpEeHUs, CleAysd Mpeao)KeHHOMY IUIaHy, (UKCUPOBATh pe3yNbTaThl MOJYyYEHHON
3aBUCUMOCTH (M3UYECKUX BEJIMYMH B BHJE MPEIJIOKEHHBIX TaOmuI U TpaduKoB, JeiaTh
BBIBOJIBI 110 pE3yJIbTaTaM UCCIEAOBAHUS;

® IPOBOJUTH KOCBEHHBIE M3MEpPEHUS (GU3NUYECKUX BEJIWYUH (TJIOTHOCTH BEIIECTBA KHUIKOCTU
U TBEPIOrO Tella, CWIa TPEHUS CKOJIbLKEHHS, HaBJICHUE BO3/yXa, BBITAJIKHUBAIOIIAs CHIIA,
JeICTBYIONIAs HA MOTPY>KEHHOE B )KUJIKOCTh TEJO, KOAPGUIIUEHT MOJIE3HOTO AEUCTBUS MPOCTHIX



MEXaHU3MOB), CIEAysl MPENI0KEHHON WHCTPYKIMU: MPU BBHIMOJHEHHUM H3MEPEHUi codupartb
9KCIIEPUMEHTANIbHYIO YCTAHOBKY U BBIUUCIIATH 3HAYEHHE HCKOMOM BETMUHHBI;

e coOmonaTh NMpaBuia TEXHUKH 0€30MacHOCTH NMpH padoTe ¢ 1abopaTOPHBIM 000PYAOBAHHEM;
®  yKa3bIBaTh MPUHLUIBI ACUCTBUA MPUOOPOB U TEXHUUYECKHUX YCTPOMICTB: BECHI, TEPMOMETP,
JTUHAMOMETp, COOOMIatoNINecs COCybl, 0apoMeTp, pbluar, MOJABUKHBIA W HEMOABHKHBIN OJIOK,
HaKJIOHHAS IJIOCKOCTB;

®  XapaKTepU30BaTh MPHUHIMUIIBI IEHCTBUS U3YUYEHHBIX MTPUOOPOB M TEXHUUYECKUX YCTPOMHCTB C
omopod Ha HX oOnucaHus (B TOM 4YHCIe: TOJIUIMIIHUKH, YCTPOMCTBO BOJONPOBOAA,
THJIPABIUYECKUN Ipecc, MAaHOMETP, BBICOTOMEp, IMOPIIHEBOM HACOC, apeoMETp), HCHOIb3Ys
3HaHUS O CBOMCTBaX (U3MYECKUX SBICHUH W HEOOXOAMMBbIE (U3MYECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

® TPUBOAWTH TNpUMEPHl  (HaXOAUTh HWHGOOPMAIIMIO O TPHUMEpPax) MPAKTUYECKOTO
UCIIOJIb30BaHUsl (PU3NYECKUX 3HAHWM B MOBCEJIHEBHOM XU3HU JUIsl o0ecrieueHus 0e30macHOCTH
npu oOpamieHuu ¢ NpuOOpaMH U TEXHUYECKUMH YCTPOWCTBAMH, COXPAaHEHHS 3/10pOBbS H
COOIOZICHHSI HOPM SKOJIOTMUECKOT0 TIOBE/IEHHUS B OKPYKAIOIIeh cpelie;

®  OCYILECTBJIATH OTOOP UCTOUHUKOB MH(popManuu B VIHTepHETE B COOTBETCTBUU C 33aHHBIM
MIOWCKOBBIM 3allpOCOM, HAa OCHOBE MMEIOUIMXCS 3HAHUH W IMyTéM CpaBHEHUS pa3IMYHBIX
MCTOYHUKOB BBIICNIATh MH(POPMAIUIO, KOTOpas SIBISETCS MPOTUBOPEYMBOM WIIM MOKET OBITh
HEJIOCTOBEPHOM;

®  CNOJNb30BaTh MPH BBINOJHEHWH Y4YEOHBIX 3aJaHUNl HAYUYHO-TIOMYJAPHYIO JUTEPaTypy
buznyeckoro coaep:kaHus, CIpaBOYHBIE MaTepuaibl, pecypchl ceTu HWHTepHeT, BianeTh
npuéMamMu KOHCHEKTHPOBAaHUS TEKCTa, NpeoOpa3oBaHUs HHGOpMAIMM W3 OJHOM 3HAKOBOM
CUCTEMBI B IPYTYIO;

e Co03/1aBaTh COOCTBEHHBIC KpaTKHWE MHUCHMEHHBIE W YCTHBIE COOOILIEHHS Ha OCHOBe 2-3
UCTOYHUKOB MH(pOpManuu (HU3MUECKOTO COJIEpKaHus, B TOM YHUCIE MyOJUYHO JeNaTh KpaTKue
COOOIllEHUsI O pe3ylbTaTax MPOEKTOB WM Y4eOHBIX HCCIEIOBaHUM, NPU 3TOM TIPAMOTHO
UCIIOJIb30BaTh W3YUYEHHBIH MOHATUHHBINA ammapaT Kypca (U3HMKH, COMPOBOXAATh BHICTYIICHHE
MpE3EHTALNEH;

® [IpU BBHINOJHEHUH YYEOHBIX NPOCKTOB M MCCIEIOBAHUN paclpenessTh OO0S3aHHOCTH B
rpynmne B COOTBETCTBUU C TIOCTaBICHHBIMH 3a/ladyaMH, CJEIUTh 3a BBINOJHEHHEM IJIaHa
NeMCTBUH, aJJeKBaTHO OIEHMBATh COOCTBEHHBIH BKJIAJA B JEATEILHOCTH TPYIIbI, BHICTPAUBATh
KOMMYHHUKaTHUBHOE B3aHMOJICHCTBHE, YUUTHIBAsi MHEHHE OKPYKAIOIIHX.

K konmy oOyuenus B 8 kiacce npeaMeTHbIe pe3ynbTaThl Ha 0a30BOM YPOBHE JOJKHBI OTPaXKaTh
c(hOpMHUPOBAHHOCTH Y OOYJAIOIINXCSI YMECHUM:

®  UCHOJB30BATh IMOHATHSA: Macca M pa3Mepbl MOJEKYJ, TEIIOBOE [BHKEHHE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSIHUSA BEIIECTBA, KPUCTAIUTMUECKUE U aMOp(HBIE Tella, HACHIIICHHBIH
U HEHACBHIIICHHBIN Map, BIAXHOCTh BO31yXa, TEMIIEpaTypa, BHYTPEHHSS SHEpPrusi, TEIJIOBON
JIBUTATENb, O3JEMEHTApHBIA OSIEKTPUYECKHM 3apsil, SJCKTPUUYECKOE II0Jie, MPOBOJHUKU H
JTURIIEKTPUKHU, TIOCTOSTHHBIN 3JIEKTPUUECKUM TOK, MAarHUTHOE T10JIE;

e pa3iuyarh SBIEHUS (TEIJIOBOE pacIIMpeHHe W CKaThe, Tervlonepeaaya, TeIIoBOe
paBHOBeCHe, CMauyMBaHWE, KaNWULIPHbIC SIBJICHUSA, HUCIApeHHE, KOHJEHCAllWs, IUIaBJICHHUE,
KpucTaJIM3anus (OTBEpJEBaHUE), KUIMEHUE, Terulonepenadya (TerIonpoBOIHOCTb, KOHBEKIINS,
U3JIY4YEHHUE), FJIEKTpHU3alMs TeJ, B3aUMOJCHCTBHE 3apsiOB, JNEHCTBUS AIIEKTPUUYECKOIO TOKa,
KOPOTKOE 3aMbIKaHUE, B3aUMOICHCTBHE MATHUTOB, IEHCTBME MAarHUTHOT'O TOJIS HAa IPOBOJHUK C
TOKOM, DJIEKTPOMAarHUTHAs MHAYKIHS) MO OMHCAHUIO MX XapaKTEpHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOMINX JAHHOE (PU3NYECKOE SBIICHUE;

®  pacro3HaBaTh NPOSBICHUE W3YUYEHHBIX (DU3MUYECKUX SIBICHUI B OKPYXKAIOIIEM MHpE, B TOM
yrcie GU3NYecKue sIBICHUS B MPUPOJIE: TOBEPXHOCTHOE HATSHKEHUE U KAlUJUIPHbIC SIBICHUS B
pUpoie, KPUCTAILIBI B MpHUpoae, uznydeHue ColiHIa, 3aMep3aHue BOJIOEMOB, MOPCKHUE OpU3BL,
o0pa3oBaHUe pOChI, TyMaHa, MHEsl, CHETa, AJIEKTPHUYECKHE SIBICHHS B aTMOc(hepe, FIeKTPHIECTBO



KHUBBIX OPraHU3MOB, MarHUTHOE Mojie 3eMiH, Jpeiid MOIIOCOB, POJIb MATHUTHOTO TIOJS JUIS
AKHU3HHU Ha 3emiie, MOJIIPHOE CUSTHUE, IIPU 3TOM NEPEeBOIUTH MPAKTHUYECKYIO 3a7jauy B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOICTBA (PU3HAKN) (PU3HUECKUX SBICHUM;

®  ONMCHIBaTh M3Y4YEHHBbIE CBOICTBAa Ten M (U3NYECKHUE SBICHMS, MCIOJb3Ys (U3NYECKHE
BEJIMYMHBI (TEMIIepaTypa, BHYTPEHHSI SHEPIHsl, KOJIMUYECTBO TEIUIOTHI, YAEJIbHAs TEIIOEMKOCTD
BEILIECTBA, YAEIbHAs TEIUIOTAa IJIABJICHUS, YJAEIbHAas TEIUIOTa MapooOpa3oBaHMs, YyHelbHas
TEIUIOTa CrOpPaHUsl TOIUIMBA, KOA((UIMEHT TMOJIE3HOr0 JEHCTBHS TEIUIOBOM MAaIIHMHBI,
OTHOCHUTEINIbHAS BIIAXXHOCTh BO3JyXa, DJJEKTPUYECKUM 3apsld, CHIA TOKa, JIIEKTPUYECKOE
HanpsDKEHUE, COMPOTHUBICHUE MPOBOJHUKA, YJEIbHOE CONPOTHBIEHHE BeIleCTBa, pabora U
MOIIHOCTb JIEKTPUUYECKOIO TOKA), MPU ONUCAHUM IPABUIBHO TPAKTOBATh (PU3MUECKUIH CMBICI
UCTIOJIb3YEMbIX BEIMYHH, 0003HAYCHUS U AUHUIBI (PU3HMUECKUX BEIMYMH, HAXOAUTH (POPMYIIBI,
CBSI3bIBAIOILME JIAHHYIO (DU3MYECKYI0 BEIMYUHY C JIPYTMMHU BEIMYMHAMHU, CTPOUTH Ipaduku
U3YyYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEINYHH;

®  XapaKTepu3oBaTh CBOWCTBA TeJl, (PU3MYECKHE SIBJICHUS U NPOLECCHI, HCIOJIb3Ys] OCHOBHBIE
IIOJIO’KEHUS MOJIEKYJIIPHO-KMHETUYECKOW TEOPUH CTPOCHMSI BEHIECTBA, IIPUHLUI CYIIEPIO3ULIAN
noJjiel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHMs 3apsja, 3akoH OMa Juisl ydacTKa LIElH,
3ak0oH Jxoyns—JIeHna, 3aKkOH COXpaHEHHs DHEPIruW, IpU 3TOM JaBaThb CJIOBECHYIO
(GbopMyIHPOBKY 3aKOHA U 3aIIMCHIBATh €0 MATEMaTHYECKOE BBIPAKEHUE,

e  OOBACHATH (hU3HUYECKHE MPOLECCHl U CBOMCTBA TeJl, B TOM YUCIIE U B KOHTEKCTE CUTyalui
IIPAKTUKOOPUEHTUPOBAHHOIO XapaKTEpa: BBIABIATH IPUYMHHOCICICTBEHHBIE CBSI3H, CTPOWTH
o0BsicHeHHE M3 1-2 JIOTMYECKUX LIaroB ¢ OMopoil Ha 1—2 M3yYEHHBIX CBOWCTBA (PU3UUECKUX
SIBJICHUH, PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

e pemarb pacu€THBIC 3a7a4 B 2—3 JEHUCTBUS, UCIIONB3Ys 3aKOHBI U (DOPMYJIbI, CBA3BIBAIOIINE
¢u3nueckrue BEIMYMHBI: HAa OCHOBE aHAM3a YCIIOBHS 3aJauydl 3allMChIBaTh KPaTKOE YCIIOBHE,
BBISBJIATH HEJOCTAaTOK JaHHBIX JUId pELIeHUs 3aJadd, BBIOUpATh 3aKOHbI U (OPMYIIBI,
HEoOXoauMBbIe Uil €€ pelleHus, MPOBOAUTH PACUYEThl W CPABHUBATH NOJYYEHHOE 3HAYCHHE
(U3U4ECKOil BETMUMHBI C U3BECTHBIMU JIaHHBIMU;

® pacro3HaBaTh NMPOOJIEMBI, KOTOPbIE MOXXHO PEUIMTH MPH MOMOUIM (PU3HMUYECKUX METOJOB,
UCIIOJNIb3YSl ONMCAHME MCCIEAOBAHMSI, BBIICISATH IPOBEPSIEMOE IPEANOIOKEHUE, OLIEHNUBATH
IIPABWJIBHOCTB IOPSIIKA IPOBEIECHUS UCCIICOBAHMNS, JEJIaTh BBIBOJBI;

®  [POBOJUTH OMBITHI MO HAOMIOAECHUIO (PU3MUYECKUX SIBICHUN MM (PU3HMUECKUX CBOMCTB Tell
(KanmuJUIIpHBIE SIBJICHHSA, 3aBHCUMOCTb JaBJCHHS BO3/yXa OT €ro o0b&Ma, TeMIepaTyphl,
CKOPOCTH IIpoLlecca OCTBIBAHWS M HArpeBaHUs IIPU H3JIyYEHUHM OT LBETa H3IIy4arollen
(orjomaIei) MOBEPXHOCTH, CKOPOCTh MCHApEHUs BOJABI OT TEMIIEPATyphl XKHIKOCTH U
wionanad €€ IMOBEPXHOCTH, DJIEKTPHU3alus TeI W B3aUMOACUCTBHE DJICKTPUYECKHUX 3apsOB,
B3aMMOJICMCTBUE IIOCTOSHHBIX MAarHMTOB, BU3yaJlW3allMsl MAarHUTHBIX IIOJIEHW IOCTOSHHBIX
MarHuTOB, JEHCTBUS MATHUTHOTO IIOJS HA IPOBOJHHUK C TOKOM, CBOMCTBA JJIEKTPOMAarHuTa,
CBOWCTBA  DJIEKTPOJBUTATENS  IOCTOSIHHOTO  TOKa):  (OpMYJIHpOBAaTh  IpPOBEpsSEMbIC
IPEINON0XKEHUs, cOOMPaTh YCTAaHOBKY M3 MPEAJIOKEHHOTO OOOpYIOBAaHHMSA, ONMCHIBATH XOJ
OTIbITa U POPMYJIUPOBATH BHIBOJIBI;

e  BBINOJIHATH NPSIMBIE U3MEPEHUS TEMIIEPATyphl, OTHOCUTEIBHON BIA)KHOCTH BO3/1yXa, CHIIBI
TOKa, HANpPSKCHHWsI C HCIOJIb30BAHMEM AaHAJIOrOBBIX IHPUOOPOB M JaTUYUKOB (PU3NUECKUX
BEJINYMH, CPAaBHUBATH PE3YJIbTAThl H3MEPEHUH C YUETOM 3aaHHOM aOCOIIOTHOM MOTPEUTHOCTH;

® TPOBOJUTH HCCJEAOBAHWE 3aBUCHUMOCTH OJHOW (DU3UYECKON BEIMYMHBI OT JPYrod ¢
UCIOJIb30BAHUEM MPSMBIX HM3MEPEHUH (3aBUCHUMOCTH COINpPOTHBIIEHUS IPOBOJHUKA OT €ro
JUIMHBI, TUIOIIAAU NONEPEYHOI0 CEUYEHUs U YAEIBHOIO CONPOTHUBIIEHUS BELIECTBA IIPOBOJHUKA,
CHJIBI TOKa, HWAYIIETO0 4Yepe3 IPOBOJHHUK, OT HANPSDHKEHUS Ha IPOBOAHMKE, HMCCIEIOBAHHE
IOCJIEA0BATENbHOIO M MAapajuIeIbHOIO  COEIMHEHUH  NPOBOJHUKOB):  IUIAHUPOBATH
UCCIIeIoBaHKUEe, COOUPATh YCTAHOBKY U BBINOIHATH U3MEPEHMUs], CIEAys MPEI0KEHHOMY IUIaHy,



(UKCUpPOBaTh pPE3yNbTaThl IMOJYYCHHOH 3aBHCHMOCTH B BHUAE TaONWIl U TpaduKOB, NeNaTh
BBIBO/IbI 110 PE3yJIbTaTaM UCCIIEI0BaHMS;

® [POBOJUTH KOCBCHHBIE U3MEpEHUs (U3MUECKUX BeNUYMH (yIeNbHas TEIUIOEMKOCTh
BEIIIECTBA, COMNPOTHUBICHHE IPOBOJHUKA, paboTa M MOIIHOCTb 3JIEKTPUUECKOTO TOKA):
IUTAHUPOBATh M3MEpPEHHs, COOMPATh IKCHEPUMEHTAIBHYIO YCTAHOBKY, CIEAYs MpPEII0KEHHOU
UHCTPYKLIMHU, U BBIUUCIIATH 3HAUCHHE BETUUUHBI;

e coOmonaTh NpaBuia TEXHUKH 0€30MacHOCTH NpH padoTe ¢ 1abopaTOPHBIM 000PYAOBAaHHEM;
®  XapakTepu3OBaTh MPUHLUIBI ACHCTBHUS U3YYEHHBIX NMPHOOPOB U TEXHHUUECKUX YCTPOICTB C
ONOpOil Ha MX omucaHus (B TOM YHUCIIE: CHUCTEMa OTOIUICHHUS JOMOB, THIPOMETp, MapoBas
TypOMHa, aMIepMETp, BOJBTMETP, CUETUUK IEKTPUUECKOW SHEPrUH, JIEKTPOOCBETUTEIbHBIE
npubOpBl, HarpeBaTeNbHBIC 3JICKTPONPUOOPHI (IPUMEPHI), SICKTPUUYECKHE NPEIOXPaHUTENH,
JJIEKTPOMArHuT, 3JEKTPOJBUIATENb IIOCTOSHHOIO TOKA), HCIOJB3Yys 3HAaHUS O CBOMCTBax
¢u3nUecKux sIBICHUH U HEOOXOIUMBbIe (PU3HUECKUE 3aKOHOMEPHOCTH;

®  pacro3HaBaTh IPOCTbIE TEXHUYECKUE YCTPONCTBA U U3MEPUTEIbHBIE IPUOOPHI IO CXEMaM U
CXEMaTHYHBIM pPHUCYHKaM (KUAKOCTHBI TEpMOMETp, TEpMOC, IICUXPOMETp, TUTPOMETD,
JIBUTATENIb BHYTPEHHETO CrOpaHUs, 3JEKTPOCKOI, PEOCTaT), COCTABIATh CXEMBbI IEKTPHUECKUX
Lenel ¢ MOoCIe0BATENbHBIM U MapauIeIbHbIM COCAMHEHUEM JIEMEHTOB, pa3jindasl yCIOBHBIE
0003HaUEHHSI FTIEMEHTOB JIEKTPUUYECKHX IIeTICH;

® TPUBOAWTH TNpUMEPHl (HaXOAUTh HWHOOpPMAIIMIO O TPHUMEpPax) MPAKTUYECKOTO
UCIOJIb30BaHUs (PU3NYECKUX 3HAHUM B NOBCEAHEBHOM >KM3HU Ul oOecniedyeHus: Oe30I1acHOCTH
npu oOpamieHuu C NpuOOpaMH U TEXHUYECKUMH YCTPOWCTBAMH, COXPAaHEHHs 3/10pOBbS H
COOJIIOJICHHSI HOPM 3KOJIOT'MYECKOT0 TIOBEACHUS B OKpY KaloIlel cpenie;

®  OCYILECTBJIATH MOMCK MH(poOpManuu (uznyeckoro coxaepkanus B MHTepHeTe, Ha OCHOBE
UMEIOIIMXCA 3HAHUM W TNyTéM CpaBHEHHMS JONOJHHUTEIbHBIX HCTOYHUKOB  BBIIEIATH
UH(POPMaLINIO, KOTOPasi SBJIAETCS IPOTUBOPEUNBOI UM MOKET OBITh HEIOCTOBEPHOM;

®  UCHOJB30BAaTh TPU BBIIOJHEHUU YYEOHBIX 3aJaHUN HAYYHO-TIOMYJISIPHYIO JIUTEPaTypy
(U3UUECKOro CoJepXKaHMs, CIPAaBOYHBIE MaTepHalibl, pecypchl ceTu VHTepHeT, BIAAETh
npuéMaMM KOHCIEKTHPOBAaHUS TEKCTa, IpeoOpa3oBaHUs HMH(OpMAnUM W3 OJHOM 3HAKOBOU
CHCTEMBI B JIPYT'YIO;

e co3maBaTh COOCTBEHHBIE THCHbMEHHBIE M KpaTKHE YCTHBIE COOOIIeHus, o00o0mas
UH(POPMALIMIO U3 HECKOJIBKUX MCTOUYHUKOB (PM3UUECKOTO COAEP)KaHUs, B TOM YUCIE MyOIUIHO
IPEACTaBIATh PE3YyJbTaThl NPOEKTHONM MIIM HCCIEAOBATENbCKON IEATEIbHOCTH, MPU 3TOM
IPaMOTHO HCIOJb30BaTh W3YyYCHHBIN MOHATUHHBIA ammapar Kypca (QHU3UKH, COMPOBOXKIATH
BBICTYIIJICHHE TIPE3EHTALUEH;

® [pU BBHINOJHEHUH YYEOHBIX TPOEKTOB M HCCIEAOBAHUN (PHU3MUECKUX IPOLECCOB
pacrpenensTb 00s13aHHOCTH B TPYIIIIE B COOTBETCTBUH C MOCTABJICHHBIMU 3a/la4aMU, CICAUTD 32
BBINTOJIHEHUEM IUIaHA JEHCTBUM M KOPPEKTUPOBATh €ro, aJeKBaTHO OLIEHWBATh COOCTBEHHBIN
BKJIaJl B JICATEIBHOCTh T'PYMIIBI, BHICTpPAUBAaTh KOMMYHUKAaTHBHOE B3aWMOJICHCTBHE, TPOSIBIISS
TOTOBHOCTb Pa3penaTb KOH(IUKTHL.

K koH1y o0yueHus B 9 kiacce npeiMeTHbIE pe3ybTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaXKaTh
c(hOpMUPOBAHHOCTH Y OOYUAFOIINXCSI YMEHHM

® UCHOJB30BAaTh TOHATHS: CHUCTeMa OTcuéTa, MaTepualbHas TOYKA, TPACKTOPHS,
OTHOCHUTEJIBHOCTh MEXaHMYECKOT'O JIBHXKEHHUs, Nedopmanus (ympyras, IUIacTHUecKas), TpeHHe,
LIEHTPOCTPEMUTENBHOE YCKOPEHHE, HEBECOMOCTh U MEPErpys3Kd, LEHTP TAKECTH, aOCOJIOTHO
TBEPIOE TEJNO, IIEHTP TSHKECTH TBEPAOTO Tella, paBHOBECHE, MEXaHUYECKUE KOJIeOaHUs U BOJIHBI,
3BYK, HHQPa3BYK U YJIbTPa3BYK, SJIEKTPOMArHUTHBIE BOJHBI, IIKajla JIEKTPOMArHUTHBIX BOJIH,
CBET, OJM30PYKOCTh M JATbHO30PKOCTb, CIIEKTPHI UCITYCKAaHHs M NOTJIOIIEHHs, anbda, OeTa- u
raMMa-Hu3J1y4eHUsl, U30TOIIbl, SA€pHAsl YHEPTE€TUKA,;

e pa3iuMyarh SBIEHUS (paBHOMEpPHOE U HEPAaBHOMEPHOE NPSIMOJIMHEHHOE JBH)KEHHE,
PaBHOYCKOPEHHOE TMPSAMOJMHEHHOE JBM)KEHHE, CBOOOJHOE TaJeHHE TeJl, paBHOMEPHOE



JBIDKEHUE TI0 OKPY)KHOCTH, B3aWMOJICHCTBHME Tel, PEaKTHBHOE [BUXKEHHE, KOJieOaTenbHOe
JBIDKEHUE (3aTyXarolle M BBIHYKICHHbIE KOJI€OaHUs), PE30HAHC, BOJHOBOE JBMKEHHE,
OTpaXEHHME 3BYKA, IMPSIMOJMHEHHOE PpacCIpOCTPAHEHUE, OTPAXKEHUE U IPEIOMIICHHE CBETA,
[IOJTHOE€ BHYTPEHHEE OTPaK€HHE CBETa, Pa3JIOKEHHE OEIoro CBeTa B CIEKTP U CIIOKEHHE
CHEKTPAJIbHBIX I[BETOB, IUCIEPCUSl CBETA, €CTECTBEHHAsl pPaJMOaKTUBHOCTb, BO3HMKHOBEHHE
JMHENYaTOro CHEKTpa W3JIy4eHHs) IO ONUCAaHMI0O HX XapaKTEpHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JTaHHOE (PU3UUECKOE SBICHUE;

®  pacro3HaBaTh IPOSIBICHUE U3YYEHHBIX (PU3NYECKUX SBICHUH B OKPYXKaIOLIEM MHpE (B TOM
yrciae (QU3NYecKue SIBICHUS B MPUPOAE: NMPUIMBBI U OTIMBBI, JBMKeHHE MIaHeT CoJHEeYHOM
CHUCTEMBI, DPEAKTHMBHOE [BHM)KEHUE OXUBBIX OpPraHM3MOB, BOCIPUATHE 3BYKOB JKHBOTHBIMH,
3EMJIETPSICEHHUE, CEHCMUYECKHE BOJIHBI, IIyHAaMH, 3XO, LBETAa TeJ, ONTHUYECKHE SBICHUS B
npupoje, OHOJIOTMYECKOe JEeHCTBUE BHJIUMOIO, YIbTPa(HOIETOBOIO M PEHTIE€HOBCKOTO
U3IY4YCHUH, eCTECTBEHHBIH paJMOAKTHBHBIM (OH, KOCMHUYECKHE JIy4d, pPaTUOAKTUBHOE
U3IIy4E€HUE NPUPOJHBIX MHHEPAJIOB, ICHCTBHE PAaJUOAKTHBHBIX W3IydEHUN HaA OpPraHU3M
YeJoBeKa), IPH 3TOM MEPEBOIUTH MPAKTUUYECKYIO 337a4y B YUe€OHYIO, BBIIEIATh CYIIECTBCHHbIC
cBoMCTBa (MpU3HAKHK) GU3HUECKUX SIBICHUH;

e ONHCHIBaTh M3YYECHHBIE CBOICTBAa Ten M (U3NYECKUE SBICHHS, HCIONB3Ys (U3NUECKUE
BEJIMYMHBI (CPEAHSISl U MTHOBEHHAsl CKOPOCTh TeJla TP HEPAaBHOMEPHOM JBUKEHHUH, YCKOPEHUE,
IepeMENICHUE, IyTh, YIJIOBas CKOPOCTb, CHWJIa TPEHHUSA, CHJIA YIPYTOCTH, CHJIA TSKECTH,
YCKOpEHHE CBOOOJHOTO TMAJIeHHs, BEC Tella, MMITYJIbC Tella, MMITYJIbC CHJIbI, MEXaHW4ecKas
paboTa M MOIIHOCTb, MOTEHLUAIbHAS SHEPrus Tejla, MOAHATOTO HaJ IHMOBEPXHOCTBIO 3EMIIH,
NOTEHLMAIbHAs DHEPIUsl C)KATOM NPY)KUHBI, KMHETUYECKass DHEPrus, IOJHAs MEXaHWYEecKas
SHEprus, Mepuo] M 4YacToTa KoieOaHWi, AJMHA BOJHBI, TPOMKOCTb 3ByKa W BBICOTa TOHA,
CKOPOCTb CBE€Ta, I0Ka3aTelb IPEIOMIIEHMsI Cpelpl), NPU ONHCAHUM IPAaBUIBHO TPAKTOBATH
(Gu3n4ecKnuil CMBICII UCIOIb3YEMBIX BEJIWYHMH, 0003HAUCHUSI U €UHUIBI (PU3NUECKUX BEIUYMH,
HaXOIUTh (OPMYIIBI, CBSI3BIBAIONINE JaHHYIO (PU3MUECKYIO BEIIMYMHY C JAPYTMMHU BEIHMUYMHAMH,
CTPOUTB I'paMKU U3Y4YEHHBIX 3aBUCUMOCTEN (PM3UUECKUX BEJIMYUH;

®  XapakTepu3oBaTh CBOWMCTBA TeJ, (U3MYECKHE SIBICHUS W IPOLECCHI, MCIONB3YS 3aKOH
COXPAaHEHHMs SHEPruH, 3aKOH BCEMHUPHOIO TATOTEHMsSI, NMPUHIMI CYNEPIO3ULUN CHJI, IPUHLIUII
OTHOCUTENIIBHOCTH ['anuiues, 3akoHbl HbprOTOHA, 3aKOH COXpaHEHHS MMILYJbCa, 3aKOHBI
OTPa)XEHUsI U IIPEIOMIICHUSI CBETA, 3aKOHBI COXPAHEHHUS 3apsA0BOIO0 M MAacCOBOIO YHCEN NpHU
AJIEPHBIX peakUUsaX, IPU ATOM J1aBaTh CIOBECHYIO (DOPMYJIHMPOBKY 3aKOHA M 3alUCBIBATh €ro0
MaTEMaTUYECKOE BBIPA)KEHHUE;

e  OOBACHATH (hU3MUECKHE MPOLECCHl U CBOMCTBA TeJl, B TOM YUCJIE U B KOHTEKCTE CUTyalui
IIPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBIABIATh NPUYMHHO-CIEACTBEHHBIE CBSI3U, CTPOUTH
00BsiCHEHHE M3 2—3 JIOTMYECKUX IIaroB ¢ OMOpoil Ha 2—3 M3yYCHHBIX CBOWCTBA (PU3UUECKUX
SIBJICHUH, PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

e pemarth pacy€THBIE 3a7aud (ONMMPAIOLIUECS HA CUCTEMY U3 2-3 ypaBHEHHUI), UCIOJB3YS
3aKOHBI U (POPMYIIBI, CBSA3BIBAIOIINE (PU3NUECKHE BEIIMUMHBI: HA OCHOBE aHAJIM3a YCIOBUS 331a4H
3allUCBIBaTh KPATKOE YCJIOBHUE, BBIABIATH HEAOCTAIOLIUE WIM M30BITOUYHBIE JaHHBIE, BHIOUPATH
3aKOHBI W (OPMYINbI, HEOOXOAMMBIC MJIi PELICHUs, NPOBOAMTH PACUYETHI W OLEHHUBATH
PEATMCTUYHOCTD MOJIyY€HHOTO 3HaU€HUs (PU3NUECKON BETUYHHBI;

®  pacro3HaBaThb NMPOOJIEMBI, KOTOPbIE MOXXHO PEUIMTH MPH MOMOIIM (PU3HUYECKUX METOJOB,
UCIIOJIb3YSl ONMCAHME MCCIEIOBAHMS, BBIICISATH IPOBEPSIEMOE IPEANOIOKEHUE, OLIEHUBATH
IIPABWJIBHOCTh IIOPsIKA IPOBEIEHUS MCCIEAOBAHUSA, JAENaTh BBIBOABI, HWHTEPIPETUPOBATH
pe3yabTaThl HAOIIOCHUN U OTIBITOB;

®  [IPOBOJUTH OMBITHI MO HAOMIOAEHUIO (PU3MUYECKUX SIBICHUM WM (PU3MUECKUX CBOMCTB Tell
(u3ydyeHue BTOporo 3akoHa HbrOTOHA, 3aKOHAa COXPAaHEHHUS SHEPIuH, 3aBHCHUMOCTb IEpHOa
KOJICOAHUH TPY>KUHHOTO MAasgTHUKA OT MAcChl Ipy3a M ®KECTKOCTH MPYKUHBI U HE3aBUCUMOCTD OT
aMIUTUTYZABI MaJbIX KoJIeOaHU, MPsIMOIMHENHOE paclpOCTPAaHEHUE CBETA, Pa3JIOKEHHUE Oenoro



CBETa B CIEKTP, U3yUCHHUE CBOMCTB M300pa)KECHHUS B TJIOCKOM 3€pKajie¢ U CBOMCTB M300paKeHHS
npeaMera B CoOMparolieil JIMH3e, HaOIr0IeHUE CIUIONIHBIX U JIMHEHYAThIX CIICKTPOB M3JIyUCHUS ):
CaMOCTOSITENIbHO COOMpaTh YCTAaHOBKY M3 M30BITOYHOTO Habopa 000pyI0BaHUS, ONHUCHIBATh X0/
OTIBITA U €TO PE3YNbTAThI, POPMYIUPOBATH BHIBOJIEI,

®  [IPOBOJUTH NPU HEOOXOAUMOCTH CEPUIO MPSIMBIX U3MEPEHHI, ONPEEIsisl CpeIHee 3HaUCHUE
HU3MEpPSIeMO BETUYMHBI ((POKYCHOE PACCTOSHHME COOMpAIOIIel JIMH3bI), 00OCHOBBIBATH BBHIOOD
crioco0a u3MepeHus (M3MEepUTeNFHOr0 Ipudopa);

®  TIPOBOJUTH MCCICIOBAHNE 3aBUCUMOCTEH (PU3MUECKUX BEITMUYUH C UCIOIB30BAHUEM TIPSIMBIX
U3MEpEHUH (3aBUCUMOCTh TIYTH OT BPEMEHH IPH PAaBHOYCKOPEHHOM JBIIKEHUH 0€3 HauyabHOM
CKOpOCTH, TepHojia KojaeOaH! MaTeMaTH4ecKoro MasiTHUKA OT JUTMHBI HUTH, 3aBUCUMOCTH yTJIa
OTpaKEHHsI CBETa OT yrja MaJCHUS M yIiia MPEJOMIICHHS OT Yrjla IMajeHHs): TUIAHUPOBATh
UCCIIEIOBaHUE, CAMOCTOSITETIHbHO COOMpaTh YCTaHOBKY, (DMKCHPOBATh Pe3yibTaThl MOITYYESHHOU
3aBUCUMOCTH (DM3WYECKMX BEIUYMH B BUAC TaONMHWIl W TPapHUKOB, JENaTh BBIBOJIBI IO
pe3yabTaTaM HcCieI0BaHMS;

®  TPOBOJUTH KOCBEHHBIC M3MEPEHUS (PU3MUECKUX BEIHUYUH (CPEIHSSI CKOPOCTh M YCKOPEHHUE
TeJIa TPU PaBHOYCKOPEHHOM JIBHKCHHHU, YCKOPEHHE CBOOOIHOTO MAJACHUS, )KECTKOCTH MPYKHUHEI,
KOX(P(UIIMEHT TPEeHHsI CKOJBKEHHUS, MeXaHudeckas paboTa M MOIIHOCTh, YacTOTa U TEPHUOJ
KOJICOAHWH MaTeMaTHYeCKOTO M TPYKHHHOTO MAasTHHUKOB, OINTHYECKas CHiia COOMparomei
JMH3BI, PaJUOAKTUBHBIM (DOH): IJIAHUPOBATH H3MEPEHMS, COOMpaTh SKCIEPUMEHTAIBHYIO
YCTAHOBKY W BBINIOJIHSATH H3MEPEHHUSI, CICIYs MPEI0KEHHOW WHCTPYKIIMU, BEIYUCIIATH 3HAUCHHE
BEJIMYMHBI M aHAJIM3UPOBATH IMOJYyYCHHbIE PE3yAbTaThl C Y4YETOM 3aJaHHOW MMOTPEUIHOCTH
M3MEPEHHIT;

e coOmonaTh NpaBuia TEXHUKH 0€30MacHOCTH NpH padoTe ¢ 1abopaTOPHBIM 000PYAOBAHHEM;
®  pa3iInYyaTh OCHOBHBIC MPHU3HAKH M3YUYEHHBIX (DU3MYECKHX MOENEH: MaTepualbHas TOYKa,
abCoOTHO TBEPIOE TEJIO, TOUCUHBIH UCTOYHUK CBETA, JIy4, TOHKAs JMH3a, JIaHEeTapHask MOJIeNb
aToMma, HyKJIOHHAasI MOJIeJIb aTOMHOTO SI/Ipa;

®  XapaKTepu30BaTh NMPUHLUIBI ACHCTBHUS U3YYEHHBIX NMPHOOPOB U TEXHHUUECKUX YCTPOICTB C
OMOpOil Ha WX OmMcaHus (B TOM YHCIE: CIUIAOMETP, AATYMKU MOJOXKEHUS, PACCTOSIHUA H
YCKOPEHHUs, paKeTa, O3XOJIOT, OYKH, IEepUCKOI, (hoToammapar, ONTHYECKHE CBETOBOJBI,
CIEKTPOCKOI, J03UMETp, KaMmepa BuibcoHa), HCIONB3ysl 3HAHUS O CBOWCTBAX (PH3MUECKUX
SIBJICHHH ¥ HEOOXO0IMMBIE (PU3HYECKUE 3aKOHOMEPHOCTH;

® UCHOJB30BATh CXEMbl M CXEMaTHYHbIE PUCYHKHM H3YYEHHBIX TEXHUYECKHUX YCTPOMCTB,
U3MEPUTENBHBIX TNPUOOPOB M TEXHOJOTHMUECKHMX MPOIECCOB IPH pPEUIeHUH y4eOHO-
NPaKTUYECKHUX 3a/1a4, ONTHYECKUE CXEMBI ISl IIOCTPOCHUST H300paKeHUH B TUIOCKOM 3€pKalie U
coOuparoIie JTHH3E;

® TPUBOAWTH TNpPUMEPHl (HaXOAUTh HWHGOOPMAIIMIO O TPHUMEpPaxX) MPAKTUYECKOTO
UCTIOJIb30BaHUs (PU3NYECKUX 3HAHUM B MOBCEAHEBHOM JKM3HU Ui obecreueHus: 6e30MacHOCTH
npu oOpamieHHH C NpuOOpaMH W TEXHUYECKUMH YCTPOWCTBAMH, COXPaHEHHS 3/J0pOBBSI H
COOJIIOJICHHSI HOPM 3KOJIOTMYECKOT0 TIOBEACHHUS B OKpY KaroIlel cpese;

®  OCYIIECTBJIATh MMOWCK HWH(pOpManuu  (GU3NIECKOTO  coaepkaHuss B UHTepHeTe,
CaMOCTOSITENIbHO ~ (OPMYJIHPYS  TIOMCKOBBIH  3alpoc, HAXOAWUTh IyTH  ONpPEACICHHS
JIOCTOBEPHOCTH MOJYYEHHON MH(pOpMALMK Ha OCHOBE UMEIOIMXCS 3HAHUHA U OTIOJHUTEIbHBIX
UCTOYHUKOB,;

®  UCHOJB30BAaTh TPU BBIIOJHEHUH YYEOHBIX 3aJaHUN HAYYHO-TIOMYJISIPHYIO JIUTEPaTypy
(U3UUECKOro CcoJepXKaHMs, CIPaBOYHBIE MaTepHalibl, pecypchl ceTu VHTepHeT, BIaAeTh
npuéMaMu KOHCIIEKTHPOBAaHUSI TEKCTa, MpeoOpa3oBaHUs HH(OpMANM W3 OJHOW 3HAKOBOM
CHCTEMBI B JIPYTYIO;

®  Co3/1aBaTh COOCTBEHHBIC MHCHMEHHBIC M YCTHBIE COOOIICHHS Ha OCHOBE WMH(pOpMAIUU W3
HECKOJIbKUX HMCTOYHHKOB (DPH3MUECKOTO COACpKaHMS, ITyOJHMYHO TMPEICTABISATh PE3YIbTaThI
INPOCKTHOM WJIM HCCIEN0BATENbCKON JEATENbHOCTH, TPU 3TOM TI'PaMOTHO HCIIOJIB30BaTh



U3yYEHHBIN MOHATUHHBIN amnmapar u3y4aeMoro pasjena (GU3UKU U COMPOBOXKIATh BHICTYIIJICHHUE
MIPE3CeHTANMEH ¢ YIETOM OCOOCHHOCTEH ayIUTOPUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KJIACC

KonuyectBo yacos DJIEKTPOHHBIE
Ne HaumeHoBaHue pa3jiesioB U TeM K o (undposbie)
n/n NPOrpaMMbI Bcero 06HTp0JII>HbIe pﬁaKanecmae o0pa3oBaTte/ibHbIE
padoThI padoThI pecypesi
Pa3nes 1. ®u3nka u eé posib B NO3HAHUHM OKPY/KAIOIIEro MUpa
Bbu6nuoreka [JOK
1.1 ®usnka - Hayka o npupoze 2 hitps://m. edsoo.ru/7f416194
bu6mmoreka [IOK
12 DH3UUCCKUE BETHHHEI 2 ! https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYYHBIN METOI ITO3HAHUS 2 1 Bubmorexa LIOK
' i A https://m.edsoo.ru/7f416194
Hroro no pazgeny 6
Pa3nen 2. [lepBoHayaibHbIE CBeeHHS 0 CTPOCHNH BelleCTBA
21 C 1 bubmuorexa [JOK
‘ ThoCHHC Bettectpa https://m.edsoo.ru/7f416194
29 JIBm>xeHne 1 B3aMMOICHCTBUE YaCTHII ) 1 bu6mmoreka [IOK
) BeEIlECTBA https://m.edsoo.ru/7f416194
Bbu6nuoreka [JOK
2.3 ArperaTHble COCTOSTHUSI BEIIECTBA 2 https://m.edsoo.ru/7f416194
Hroro no pazgeny 5
Pasznen 3. /IBuskeHue U B3aUMo/IeiicTBHE Tel
Bbu6nuoreka [JOK
3.1 | Mexanureckoe agmxenie 3 hitps://m. edsoo.ru/7f416194
bu6mmoreka [IOK
3.2 Hepuus, macca, nIoTHOCTS 4 ! https://m.edsoo.ru/7f416194
Bbu6nuoreka [JOK
3-3 | Cuna. Bupet cun 14 ! 2 hitps://m. edsoo.ru/7f416194
Htoro no pazgeny 21




Pa3nen 4. /laBieHue TBEPABIX TeJl, dKUIKOCTEH M ra30B

41 HNasnenue. llepenaya naBiaeHus: TBEPAbIMU 3 bubmmoreka [IOK
’ TeJaMH, JKUIKOCTAMH U razaMu https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 JlaBienne KuAKOCTH > https://m.edsoo.ru/7f416194
Bbu6nuoreka [JOK
4.3 Amvocheproe nasnenne 6 https://m.edsoo.ru/7f416194
44 JleficTBUE ®UJKOCTH U Ta3a HAa MOTPYKEHHOE B 7 3 bubmuorexa [JOK
) HUX TEJIO https://m.edsoo.ru/7f416194
Nroro no pazgeny 21
Pasznea S. Pabora u MOIIHOCTB. JHEPrus
bu6mmoreka [IOK
>1 PaboTa u mommocT® 3 I https://m.edsoo.ru/7f416194
Bbu6nuoreka [JOK
5:2 TlpocTpie Mexanu3Mel > ! https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
>3 Mexanuteckas sHeprus 4 ! https://m.edsoo.ru/7f416194
Hroro no pasgeny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 12




8 KVIACC

KouunyecTBO 4acoB JJIeKTPOHHbIE
. HaumeHoBaHue pa3/ie/ioB U TeM (undpossbie)
Ne i/ IporpaMmbi Beero KOﬁHTpOJIbHLIe HpﬁaKaneCKne 0Bpa3oBATETBHbIC
padoThbl padoTsl pecypebi
Pa3gen 1. TensioBble iBJIEHUS
1.1 CtpoeHue U CBOMCTBA BEIIECTBA 7 bubmmorexa HOK
) p B https://m.edsoo.ru/7f4181ce
bubmunoreka LIOK
1.2 Tennosbie nponeccs! 21 I > https://m.edsoo.ru/7t4181ce
Nroro no pazgeny 28
Pa3nes 2. DiekTpuyecKHe M MATHUTHBIE SIBJICHHSA
21 DneKTpruyecKue 3apsiibl. 3apsHKEHHBIE Tella U 7 1 bubnmoreka [JOK
) HUX B3aMOJEHCTBHE https://m.edsoo.ru/7f4181ce
. . but6mmoreka [IOK
2.2 [TocTOAHHBIN NEKTPUUECKUN TOK 20 2 7 https://m.edsoo.ru/7f418 1 ce
bubmunoreka LIOK
2.3 MarsuTHeIe sBACHNA 6 I L5 https://m.edsoo.ru/7t4181ce
bu6mmoreka [IOK
24 DTIEKTPOMATHHTHA HHIYKIIHS 4 https://m.edsoo.ru/7f4181ce
Nroro no pazgeny 37
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 4 14.5




9 KJIACC

KouunyecTBO 4acoB JJIeKTPOHHbIE
. HaumeHoBaHue pa3/ie/ioB U TeM (undpossbie)
Ne i/ IporpaMmbi Beero KOﬁHTpOJIbHLIe HpﬁaKaneCKne 0Bpa3oBATETBHbIC
padoThbl padoTsl pecypebi
Pa3gen 1. Mexann4deckue siBJIeHHUSA
L1 MexaHN4eCcKOe IBMKEHNE U CIIOCOOBI €r0 10 1 but6mmoreka [IOK
) OIIMCAHHUS https://m.edsoo.ru/7f41a4a6
. bubmunoreka LIOK
1.2 Bsaumoneiictsue Ten 20 I 3 https://m.edsoo.ru/7t41a4a6
bu6mmoreka [IOK
1.3 3axomueI coxpaneHus 10 3 https://m.edsoo.ru/7f41a4a6
Nroro no pazgeny 40
Pa3gen 2. Mexann4deckue KoJe0aHUsA U BOJHBI
but6mmoreka [IOK
21 Mexamaeciue konebanns 7 3 https://m.edsoo.ru/7f41a4a6
bubmunoreka LIOK
2.2 MexaHn4eckue BOJHBI. 3BYK 8 1 3 https://m.edsoo.ru/7f41a4a6
Nroro no pazgeny 15
Pa3nen 3. DjeKTPOMATHUTHOE 10JI€ H 3JIEKTPOMATHUTHBIE BOJHBI
31 DNEeKTPOMArHuTHOE MOJIe U 6 ) bubnmoreka [JOK
) AJICKTPOMArHUTHBIC BOTHBI https://m.edsoo.ru/7t41a4ab
Hroro no pazueny 6
Pa3nen 4. CBeToBbIe IBJICHUS
but6mmoreka [IOK
4.1 3aKOHBI pacIpOCTPAHEHUSI CBETA 6 2 https://m.edsoo.ru/7f41adat
bubmunoreka LIOK
4.2 JInH3BI 1 onTHYECKHE TPUOOPHI 6 3 https://m.edsoo.ru/7f41ada6
4.3 Pasnoxxenue 6emoro cBera B CIEKTP 3 2 bubmmorexa HOK

https://m.edsoo.ru/7f41a4a6




Hroro no pazneny

15

Pa3gen 5. KBanTOBbIE IBJICHUSA

5.1 Hcnyckanne u morjionieHue cBeTa aroMOM 4 1 Bubmzorexa [HOK
https://m.edsoo.ru/7t41a4a6
bubmuoteka [JOK

32 CTpocHue aTomHOro spa 6 ! https://m.edsi.ru/7f41a4a6
bubmuoreka [{OK

>3 #lnepubie peakiui 7 ! https://m.edscl)_f).ru/7f41a4a6

Hroro no pasgeny 17

Pa3nes 6. [loBTOpuTEIbHO-0000 1AM MOAYJIb

6.1 [ToBTOpeHue u 0000IIEHNE COIEPIKAHUS 9 ) Bu6muotexa [JOK

Kypca ¢usuku 3a 7-9 kiacc https://m.edsoo.ru/7t41a4a6

Hroro no paszneny 9

OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 27




ITOYPOYHOE IINTAHUPOBAHHUE

7 KJIACC
No KosmuecTBo yacos DJIeKTPOHHBIE HH(POBLIE
/i Tema ypoka Beero Kourpoasubie IlpakTnueckue o0pasoBaTejbHbIe
padoThI padoThI pecypcbl
1 ®du3nka — HayKa 0 IpUpoAe. SABICHUSA IPUPOIBL. 1
duzndyeckye SIBICHUS
) MexaHn4eckue, TeII0BbIe, MIEKTPUIECKHE, 1
MarHuTHBIE, CBETOBbBIC, 3BYKOBBIC SIBJICHUS
3 Pur3nyecKue BEIMYUHBI U NX U3MEPEHHE 1
VYpok-uccnenopanue "M3mMepenne Temeparypsl mpu
4 IIOMOILY KUJKOCTHOTO TEPMOMETpA U JaTUnKa 1 1
TemnepaTrypbl"”
Kak ¢usuka u gpyrue ecTeCTBEHHbIE HAYKH U3Y4aroT
npuponay. EcTrecTBEHHOHAYYHBIN METO/I ITO3HAHUS. Bbu6nuoreka [JOK
5 N 1
Onucanne PU3NUECKUX SIBICHUH C TOMOIIBIO https://m.edsoo.ru/ff09f72a
Mopesen
Ypok-uccnenosanue "[IpoBepka runoTessl:
6 JATBbHOCTH MOJIETA IIapyKa, MyIIEHHOTO 1 1
TOPU30HTAILHO, TeM OO0JIbIIe, YeM OOJIbIIe BHICOTA
mycka'
7 Ctpoenue BemiecTBa. ONbITHI, JOKA3bIBAIOIINE 1 bu6mmoreka [IOK
JMCKPETHOE CTPOEHHE BELIECTBA https://m.edsoo.ru/ff09fe0a
8 JIBMyKeHHEe JacTull BellecTBa 1 Bubmiorexa LJOK
https://m.edsoo.ru/ff0a013e
9 Ypok-uccienoBanue «OMbITH IO HAOIIOICHUIO 1 1
TETIJIOBOTO PACIIUPEHUS Ta30B)»
10 ArperaTHbl€ COCTOSIHUS BEIIECTBA 1
BzanMocBsI3s MEXTy CBOMCTBAMH BEIIECTB B Pa3HBIX
11 arperaTHbIxX COCTO;IIII}{II/I;IX U UX n ’ 1 bubmmorexa [IOK
https://m.edsoo.ru/ff0a0378
ATOMHOMOJIEKYJISIPHBIM cTpoeHHeM. OcoOeHHOCTH




arperaTHbIX COCTOSTHU M BOABI

12 Mexannueckoe aBuxenue. PaBHomepHoe u bubmmoreka [IOK
HEpPaBHOMEPHOE JIBI)KCHHE https://m.edsoo.ru/ff0a05c6
bubmuorexa [JOK
13~ Ciopocts. ExutHubt cKopocTt ttpem edsoo AT0070c
14 PacyeT myTu 1 BpeMeHU ABUKECHUS bubmorexa [IOK
https://m.edsoo.ru/ff0a0ae4
Nuepuus. 3akoH uHepuu. BzanmoeiicTBue Tenn Kak bu6mmoreka [IOK
15 IPUYMHA U3MEHEHUS] CKOPOCTH JBUKEHUS TET https://m.edsoo.ru/ff0a0c10
16 [TnorHOCTE BemecTBa. Pacyer maccel 1 00beMa Tena bu6mmoreka [IOK
0 €ro TIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Hg§opaTopHaﬂ pabota «OrmpeneneHue mIoTHOCTH
TBEPIOrO Tela»
18 Pemenue 3agay mo teme "InoTHOCTE BemecTna" bubmorexa LIOK
https://m.edsoo.ru/ff0al123c
19 Cuna Kak XapaKTepUCTHKA B3aUMOJACHCTBUS TEJ.
Cuna ynpyroctu. 3akoH ['yka
JlaGopaTtopHnas pabora «M3yueHne 3aBUCUMOCTH
20 pactshxeHus (nedopMarin) Ipy>KUHbI OT
MPUIIOKEHHOM CHUITBDY
21 SIBnenue Tsarorenus. Cuma TSHKECTH
2 CBsi3b MEXy CHIION TSKECTH U Maccoil Tena. Bec bubmmoreka [JOK
tena. Pemenne 3ana4d o teme "Cua tsohxectu"” https://m.edsoo.ru/ff0al778
23 Cuna TsKeCTH Ha ApYTruX riaHeTax. @uzndeckue bubmuorexa [JOK
XapaKTEPUCTUKU TUIAHET https://m.edsoo.ru/ff0a1502
bubmmoreka [JOK
24 Hsmepenne cuit. Jlusamomerp https://m.edscl)lo.ru/fanl 8cc
bubmuorexa [JOK
25 | Bec Tema. Herccomocts Ettpei edso0 01778
26 CroxxeHue AByX CHUJI, HAlPaBIEHHBIX 110 OJTHON bubmmoreka [JOK

npsiMoil. PaBHOIEHCTBYIOIIAS CHIT

https://m.edsoo.ru/ff0ala70




27

Pemenue 3anau no teme "PaBHozelcTBytomas cui'

TpeHue CKobKEHNS U TPEHUE MOKoA. TpeHue B

Bbubnuoreka [JOK

28 PUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopatopHas pabora «M3ydeHne 3aBUCUMOCTH
29 cnnblpreé)Hn CIE)OJIB)KGHI/IH (}),"Il“{ CHUJIBI JABJICHUS U bubmorexa LIOK
. https://m.edsoo.ru/ff0alcc8
XapakTepa CONMPUKACAIONTUXCS TIOBEPXHOCTEH
30 PemeHHev 3aja4 Ha OnpejieneHue
PaBHOJICHUCTBYIOIICH CHITBI
Pemenne 3aga4 mo Temam: «Bec Tenan
31 «Fpa(bnqecsoe M300paKCHUE CHID) «C’I/IJ'II)I» bubmaorexa LOK
. ’ ’ https://m.edsoo.ru/ff0alde0
«PaBHOIEUCTBYIOIIAs CUID)
KoHnTtposbHas pabota mo temaMm: «MexaHUIecKoe
32 IBIKeHHEe», «Macca, INIOTHOCThY, «Bec Temay,
«I"padumueckoe nzobdpakeHue cun», «CHIbhy
33 Hasnenune. CiocoObl yMEHBIIIEHUS U YBEITHYCHUS bubmuorexa [JOK
JIaBJICHUS https://m.edsoo.ru/ff0a20a6
34 JaBnenue raza. 3aBUCUMOCTb JIABJICHHS T'a3a OT bubmmoreka [JOK
00béMa, TeMIiepaTyphl https://m.edsoo.ru/ff0a2376
35 Ilepenaua naBieHust TBEPIBIMU TEJIAMH, KUIKOCTIMHU bu6mmoreka [IOK
u razamu. 3akoH Ilackams https://m.edsoo.ru/ff0a25b0
36 JlaBieHue B )XUAKOCTH U ra3e, BbI3BAHHOE JICHCTBHEM Bbu6nmuoreka [JOK
CHJIBI TSIKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3anau 1o teme «JlapieHue B )KUAKOCTH U Bbu6nuoreka [JOK
rase. 3akoH ITackamnsy» https://m.edsoo.ru/ff0a2826
bu6mmoreka [IOK
38 | Coobumaiompecs cocyas! https://m.edsoo.ru/ff0a2970
39 I'mppasinueckuil mpece bubmmorexa [IOK
https://m.edsoo.ru/ff0a3136
40 ManowmeTtpsi. [TopuiHeBoit )KUIKOCTHBIM HACOC
ATMocq)epfl 3emiu. [IpuunHbI CylecTBOBaHUS Bubmuotexa LIOK
41 BO3AYIIHOM 0005104KkH 3eMiIH. 3aBUCUMOCTh

aTMoc(epHOro JaBjiIeHHsI OT BBICOTHI HaJl YpOBHEM

https://m.edsoo.ru/ff0a2b5a




Mopsi

42 Bec Boznmyxa. AtmochepHoe naBieHue Eﬁgﬁﬁiﬁii%/fmzb sq
43 N3mepenne armocdepHoro napneHus. OnbIT bubmuorexa [JOK
Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBUCHMOCTB aTMOC(HEPHOTO JABICHHSI OT BBICOTHI bubmmoreka [JOK
HaJ[ ypOBHEM MOPS https://m.edsoo.ru/ff0a2fc4
45 bapometp-anepouna. AtmochepHoe 1aBiIeHHE HA bubmuorexa [JOK
Pa3IUYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amau mo reme "AtmochepHoe naBieHue"
47 JlelicTBUE )KUJIKOCTHU U Ta3a Ha MOTPY>KEHHOE B HUX bubmuorexa [JOK
Teno. ApxumenoBa cuiia https://m.edsoo.ru/ff0a3276
18 emanmasouoh o, aciorsytoel na reno Butmiotexa LIOK
HOIpYKEHHOE B )KI/II[KOéTb» ’ https://m.edsoo.ru/ff0a33fc
o | mpeepmaspaors o e Ao Buorera 0K
IIOTPY’KEHHOMU B JKUJIKOCTb YaCTH TEJIa» https://m.edsoo.ru/ti0a3514
bubmmoreka [JOK
>0 [nasare Ten https://m.edscl)lo.ru/fan3a96
JlaGopartopHas pabota "KoHcTpynpoBaHnue
51 apeoMeTpa WM KOHCTPYHPOBAHUE JIOJKH U
omnpeneneHue e€ rpy3onoabEMHoCTU"
o | pomeme o e oy BuGmorera 10K
KHIKOCTEH ra30}3>’> ’ https://m.edsoo.ru/ff0a3654
bubmmoreka [JOK
53 Mexanmieckas padora ttpetm edso0 /023152
bubnnorexa [HOK
>4 | Mome0cTE. EHIIE MOIEHOCTH ttpem edson 032
55 VYpok-uccnenosanue "Pacuér MomHocTH,

pa3BUBAEMOM MPHU MOIbEME MO JIeCTHUIIE"




IIpoctsie MexaHu3mel. Peryar. PaBHOBecHe cuil Ha

56
phIuare
KoHnTtponbHas padota mo teme «/laBneHne TBepapix
57 TeJ, KUAKOCTEH U ra3oBy» / Becepoccuiickas
npoBepovHas paboTa
Peseprubriit ypok. PaboTta ¢ TekcTamu 1o Teme
58 «I[alfneﬂne '}rllg)épl[blx TeJL, )KUJKOCTEH U Tra3oBy / bubmorexa LIOK
N ’ https://m.edsoo.ru/ffO0adffe
Bcepoccuiickas mpoBepodHas paboTa
Prruaru B TexHuke, ObITy 1 ipupose. JlaboparopHas
59 pabora «I/Iccne):[OB’aHHe};CHOI;HII;I pHaBHOBeCII)/IH b 0.5 bubmorexa [IOK
https://m.edsoo.ru/ff0a478e
phIdara
60 Pemenue 3agau no teme «Y ClI0BUS paBHOBECHUS bu6mmoreka [IOK
ppIyara» https://m.edsoo.ru/ff0a48a6
Koaddurment nosne3Horo neicTBus MEXaHU3Ma.
61 JlaGopartopnas pabota «3mepenune KI1/] HaknoHHOM 0.5
TIJIOCKOCTH
" " bu6mmoreka [IOK
62 Pemenue 3amau mo reme "Pabota, moutHocTs, KIT/] https://m.edsoo.ru/ff0adc4s
63 Mexannueckas sHeprusi. Kunetnueckas u bubmmoreka [IOK
MOTEHITHATbHAS YHEPTUS https://m.edsoo.ru/ff0a4252
64 3aKOH COXpaHEHMsI MEXaHUYECKON SHEPIUH bubmorexa LHOK
https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEPUMEHT 10 TeMe "DKCIepUMEHTAIbHOE
65 OMpE/eNeHHE HIMEHEHUA KHHETHYECKON 1 1
MOTEHIUATHHON YHEPTHH MPU CKATHIBAHUU TEJA IO
HaKJIOHHOM MIOCKOCTH"
66 KonTtponbHas padora no teme «Pabota 1 MOIIHOCTb.
DHEPrus»
67 Peseprubriit ypok. PaboTta ¢ TekcTamu 1o Teme bubmuorexa [JOK
"Mexanuyeckoe ABuxeHue" https://m.edsoo.ru/ffO0adee6
63 PesepBHblit ypok. Pabota ¢ Tekctamu 1o Teme

"PaboTa. MomtHoCTh. DHEprus"




‘ OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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8 KVIACC

KoanuecTBOo 4acoB

DJIeKTPOHHbIe U (pPOBbIE

Ne Tema ypoka Konrpoabusie IlpakTuueckne 00pa3oBaTe/ibHbIe
n/n Bcero
padoThbI padoTsI pecypcbl
1 OCHOBHBIE TOJIOKEHUST MOJIEKYJISIPHO-KMHETUYECKOM 1 bubmuorexa [JOK
TEOPUU U UX OIBITHBIE TIOATBEPKICHUS https://m.edsoo.ru/ff0a5256
2 Macca u pa3Mep aTOMOB U MOJIEKYT 1
3 Monenu TBEPAOTO, )KUAKOTO U ra3000pa3zHOro 1 bubmmoreka [IOK
COCTOSIHMI BelecTBa https://m.edsoo.ru/ff0a540e
OOBsicHEeHHE CBOMCTB TBEPIOTO, KHUJIKOTO U
4 ra3z000pa3HOr0 COCTOSTHUN BEIIECTBA HA OCHOBE 1
IIOJIOKEHUHN MOJIEKYJIIPHO-KUHETUYECKOU TEOPUHU
5 Kpucrammmyeckue u amop¢Hsie Tena 1 bubmmorexa [IOK
https://m.edsoo.ru/ff0a5800
6 CmauuBaHue U KanuwuisipHOCTh. [ToBepXHOCTHOE 1 bubmuorexa [JOK
HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TeroBoe pacliupeHue U coxaTue 1 bubmorexa [IOK
https://m.edsoo.ru/ff0a5a26
3 Temneparypa. CBa3b TeMIIEpaTypbl CO CKOPOCTHIO 1
TEIJIOBOTO JBM)KCHUS YaCTHII
9 Baytpennss sneprusi. CriocoOb U3BMEHEHUS 1 bubmuorexa [JOK
BHYTpPEHHEN 3HEPTUU https://m.edsoo.ru/ff0a5c60
10 Bunael renonepenaun 1 Bubmorexa LIOK
https://m.edsoo.ru/ff0a6412
Vpok-koH(pepenuus "[IpakTrnyeckoe uCnonb30BaHNE
11 TG?IHOBLIX(EBI())IZCI;B BGH_IIG)CTB Y MAaTEPHUAJIOB B LEIAX 1 1 bubmorexa LIOK
" https://m.edsoo.ru/ff0a65c0
SHEProcOepeIKCHUS
12 KonuuectBo TennoTel. Y aeabHas TEMI0EMKOCTD 1 bubmorexa LIOK
https://m.edsoo.ru/ff0a6976
13 YpaBHeHue TerioBoro 6ananca. TermmooOMeH u 1 bubmmoreka [JOK
TEIIJIOBOE PABHOBECHE https://m.edsoo.ru/ff0a7088




Jlaboparopuas paboTta "VccienoBanue sBICHUS

Bbu6nuoreka [JOK

14 TGHHOO?MeHa }‘Ipn CMEIINBAHUH XOJIOIHOU U https://m.edsoo.ru/ff0a6a98
ropsiaeil BObl
Pacuer koaudecTBa TEIUIOTHI, HEOOXOIUMOTO JIIS
15 HarpeBaHus TeJa U BBICIIEMOr0 UM MPU
OXJIAXKICHUN
16 JlaGopartopHas pabota "OnpeneneHue yaeabHON bubmmoreka [IOK
TEIUIOEMKOCTH BelecTBa" https://m.edsoo.ru/ff0a6bb0
17 DHeprusi TOIMUBA. Y IeJbHAs TEIJI0Ta CTOPAHUS bubmaorexa LIOK
https://m.edsoo.ru/ff0a7bSa
18 [InaBnenue u OTBEpAEBAHUE KPUCTAIUIMYECKUX TEI. bubmmoreka [IOK
VY nenpHas TEM0Ta MJIaBICHUS https://m.edsoo.ru/ff0a71d2
19 JlaGopartopHas pabota "OnpeneneHue yaeabHON bubmmoreka [IOK
TETJIOTHI TIJIaBJICHUS JIbaa" https://m.edsoo.ru/ff0a72fe
bu6mmoreka [IOK
20 [TapooOpa3oBanue u KoHaeHcalus. Mcrnapenue https://m.edsoo.ru/ff0a740c
Kunenwne. Y penpHas TemioTa napoodpazoBaHus U
21 KOHneHcauHi[I. 3aBHCHMOCTD TeMI;IepagprI KUTICHUS bubmorexa LIOK
https://m.edsoo.ru/ff0a786¢
0T aTMOC(epHOTO TaBICHUS
Brnaxxnocts Bo3ayxa. JlaboparopHas padora bubmmoreka [IOK
22 " . "
OrnpezenieHre OTHOCUTEIBHON BIIAKHOCTH BO3TyXa https://m.edsoo.ru/ff0a7628
23 Pemenue 3aga4 Ha onpeesieHNe BIaXXHOCTH BO3yXa
24 [Tpunnmns! paboTh! TerI0BLIX ABurareneil. [lapoBas
TypOuHa. JIBuraTesb BHyTPEHHETO CTOPAHMS
75 KIIJI rennoBoro asurarens. TennoBbie ABUTaTEIN U bu6mmoreka [IOK
3alllMTa OKPYKAIOIIECH cpefibl https://m.edsoo.ru/ff0a7c7c
26 3aKOH COXpaHEeHHsI U TIPEBPAICHIS SHEPTUU B
TETJIOBBIX MPOIIeccax
[ToaroToBKa K KOHTPOJILHOM paboTe MO TeMe
27 "TeI:mOBbIe HBJIGHI/ISII). I/I3MGHGI;{I/IG arperaTHbIxX bubmmorexa [IOK
. " https://m.edsoo.ru/ff0a83f2
COCTOSIHH BEIIECTBa
28 KoHTponbHast pabota mo teme "TernoBsie siBICHUS. bubmuoreka [JOK




W3meHeHne arperaTHbIX COCTOSIHUM BemecTna”

https://m.edsoo.ru/ff0a86ae

Onexrpuszanus Tei. J[Ba poaa 3JIeKTpUUECKUX

29
3apsoB
30 VYpok-uccnenoBanue "DieKTpu3anus TeJ HHAYKIUEH 1
Y IIPYU CONPUKOCHOBEHHUH"
31 B3anmopeiicTBre 3apskeHHBIX Tell. 3akoH KynoHa bubmorexa LHOK
A P ' Y https://m.edsoo.ru/ff0a87e4
One eckoe nosie. Ha €HHOC
32 anelfTTp;rfec;{oror;(ﬁm Hnlflj X;/I: I: ? MTO3UITUU bubmorexa [IOK
P - LIPHHIVAT CYTeh H https://m.edsoo.ru/ff0a8a0a
JIEKTPUUYECKUX MOJIeH
33 Hocurenu snexTpudeckux 3apsaoB. DJIeMEHTapHbIN
3apsia. CTpoeHue aroMa
[IpoBOIHUKYN M TUAAEKTPUKU. 3aKOH COXPAHECHUS bubmuorexa [JOK
34
INEKTPUUYECKOTO 3apsiia https://m.edsoo.ru/ff0a8ef6
Pemenue 3aga4 Ha IpUMEHEHUE CBOKCTB bubmmoreka [JOK
35
AJIEKTPUUCCKUX 3aPSI0B https://m.edsoo.ru/ff0a90cc
36 DJIEKTPUUYECKUH TOK, YCIOBHUSA €0 CYIIIECTBOBAHUS. bubmuorexa [JOK
W cTOUYHUKH 31EKTPUYECKOTO TOKA https://m.edsoo.ru/ff0a95a4
37 JlercTBUS SIIEKTPUIECKOTO TOKa bubmorexa LIOK
P https://m.edsoo.ru/ff0a96b2
38 VYpok-uccnenosanue "JlelicTBUE 3IEKTPUUECKOTO 1
TIOJIS1 Ha MPOBOJHUKYU U TUAJIEKTPUKH"
39 DIIEKTPUYECKUI TOK B METAJIAX, )KUJIKOCTAX U ra3ax bubmmorexa [IOK
P > KA https://m.edso0.ru/ff0a9838
40 DJeKTpuyecKas 1enb U €€ COCTaBHbIEC YaCTH
Cuna toka. JlaboparopHas padora "M3mepenue u bubmmoreka [JOK
41 " 0.5
peryaupoBaHUe CHIIBI TOKa https://m.edsoo.ru/ff0a8bd6
p | e smposeme Bomnerp b5 BomoemIOK
patoptas p ,I,) ’ https://m.edsoo.ru/ff0a9¢14
perynupoBaHue HaMPsHKEHUS
43 ConpoTuBieHUE IPOBOJHUKA. Y IETBHOE bu6mmoreka [IOK

COIIPOTUBJICHUC BCUICCTBA

https://m.edsoo.ru/ff0aa738




JlaboparopHas paboTa "3aBHCHMOCTh
IIEKTPUIECKOTO COMPOTUBIICHHSI TPOBOIHUKA OT €ro

bu6mmoreka [IOK

44 JUIMHBI, IJIOIIAAH ITONEPEYHOr0 CEYEHUSI U https://m.edsoo.ru/ff0aa738
Marepuaia"
45 3aBUCUMOCTD CHJIBI TOKA OT HanpsbkeHud. 3akoH Oma bubmuorexa [JOK
JUIsl y4acTKa Lenu https://m.edsoo.ru/ff0aa44a
JlaboparopHnas pabota "VcciienoBanue 3aBUCIMOCTH
46 CHUJIBI TOKA, UIIYIIETO Yepe3 pe3nucTop, OT bubmuorexa [JOK
COMPOTHUBIICHUS PE3UCTOPA U HAMPSHKEHUS HA https://m.edsoo.ru/ff0aa04e
pesucrope”
47 [TocnenoBarenbHOE M MAPATIICIIBHOE COSAMHEHUS
MIPOBOTHUKOB
JlaGopaTtopHas pabora "IIpoBepka npaBuia
48 cnomle)HHﬂpHaanZ{meHHﬁ ngn H(I))CHGHI;BaTeHBHOM bubmaorexa LOK
" https://m.edsoo.ru/ff0aaa58
COCTMHEHUH JIBYX PE3UCTOPOB
49 JlaGopaTtopHas padota "I[IpoBepka nmpaBuia sl CUITBI bu6mmoreka [IOK
TOKA [PU NapaJlJIeIbHOM COETUHEHUH PE3UCTOPOB" https://m.edsoo.ru/ffO0aadle
50 Pemenue 3anau Ha npumMeHeHue 3akoHa OMa aiis bubmmoreka [IOK
Pa3IMYHOTO COCTUHECHHS MPOBOIHUKOB https://m.edsoo.ru/ffO0aaf8a
5 PabGoTa 1 MOIIHOCTH AMEKTPUIECKOTO TOKA. 3aKOH bu6mmoreka [IOK
Jxoyns-Jlenna https://m.edsoo.ru/ffO0ab124
57 JlaGopatopHas pabota "OnpezneneHue paboThl U bubmmoreka [IOK
MOIITHOCTH 3JEKTPHUIECKOTO TOKa" https://m.edsoo.ru/ff0ab3e0
DIIEKTpUUYECKHUE TSN U TIOTPEONTEITN
53 Z-)JIGKT;)I/I‘-IGCKOI‘/’I BHHeerI/I B GIE);ITy. Kopotkoe bubmmorexa [IOK
https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
54 IlocTosiHHEIE MAarHUTHI, MX B3aUMOACHCTBIE
55 Vpok-uccnenosanue "M3yuenue noyei mocTOSHHBIX bubmmoreka [JOK
MarHuToB" https://m.edsoo.ru/ff0ac3d0
56 MarnurtHoe 1oje. MarautHoe 1moje 3eMJIM U ero bu6mmoreka [IOK
3HAYCHUE I )KU3HU Ha 3eMIIe https://m.edsoo.ru/ff0acOba
57 [ToaroToBka K KOHTPOIBHOU PabOTE MO TEME bubmmoreka [JOK




"DnexTpuueckue 3apsaabl. 3apsHKEHHbIE TENa U UX
B3auMOoIecTBUS. [10CTOSTHHBIN AIEKTpUYECKUN TOK"

https://m.edsoo.ru/ff0abd2c

KoHTtposbHas paboTa mo teme "IIeKTpuIecKre

3apsiibl. 3apsKEHHBIE Tella U UX B3aUMOJICHCTBHUSL. bubmmoreka [JOK
58 . N .
[TocTostHHBIN nekTpudecKkuii TOK" / Beepoccuiickas https://m.edsoo.ru/ffO0abea8
npoBepoyHas pabora
PesepBHeIit ypok. Pabora ¢ TekcTamu 1mo Teme
59 "HociosiHHL}Ilg anexkTpuyeckuit Tok" / Beepoccuiickas bubmmorexa [IOK
https://m.edsoo.ru/ff0acdc6
poBepoyHas pabora
60 OmnbIT OpcTena. MarHuTHOE MOJIE JIEKTPUUECKOTO bubmmoreka [JOK
TOKa MaraHuTHOE 1MoJjie KaTyIIKH C TOKOM https://m.edsoo.ru/ff0ac1d2
[IprMeHeHre JIeKTPOMAarHuTOB B TEXHUKE.
61 H§6opaTopHaﬂ pa6(f)Ta "N3y4yeHue neicTBus 0.5 bubmorexa LHOK
" https://m.edsoo.ru/ff0ac74a
MarHUTHOTO TOJISl Ha MPOBOJHUK C TOKOM
DNEKTPOABUTATENH MOCTOSHHOTO TOKA.
Hcrnonb30oBaHuE AIIEKTPOABUTATENEH B TEXHUUECKUX
62 YCTPOMCTBAX U HA TpagcrzllopTe. JlaboparopHas bubmorexa [TOK
https://m.edsoo.ru/ff0ac86¢
pabota "KoHcTpynpoBaHue U u3ydeHrue padboThl
aJIeKTpoaBHUraTess”
63 Oneitel @apanes. 3aKOH 31EKTPOMarHUTHOM
uHaykiuu. [Ipasuio Jlenna
Onekrporeneparop. CriocoObl OTyISHHS
64 ANIEKTPUYECKOI S3HEPTUU. DIEKTPOCTAHIIMM Ha
BO300HOBJISIEMBIX HCTOYHHUKAX SHEPTUU
65 'I:IO,I[FOTOBKa K KOHTPOJIBHOM paboTe 1Mo Teme
DJNIEKTPUUECKUE U MAarHUTHBIE SIBJIICHUS"
KonTtponsHas pabora no teme "DnekTpuyeckue u bubmmoreka [IOK
66 "
MarHUTHBIE SIBICHUS https://m.edsoo.ru/ff0acb14
67 PesepBHblit ypok. PaboTta ¢ Tekctamu 1o Teme bubmmoreka [IOK
"TenoBsle siBIEeHUS" https://m.edsoo.ru/ff0accSe
63 Peseprubrit ypok. PaboTta ¢ TekcTamu 1o Teme

"MarguTHble IBiIeHU"
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9 KJIACC

KoanuecTBOo 4acoB

DJIeKTPOHHbIe U (pPOBbIE

JI:;-)H Tema ypoka Beero Kontpoanusie IlpakTuyeckne 00pa3oBaTeJbHbIE
padoThbI padoThbI pecypcbl
1 Mexanuyeckoe IBHkeHrne. MarepualibHas TOUKa 1
) Cucrema orcueta. OTHOCHUTEIBHOCTh MEXaHUYECKOTO 1 bu6mmoreka [IOK
JIBU>KEHUSI https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE MPSIMOIMHENHOE JBUKEHUE 1 bubmorexa [IOK
https://m.edsoo.ru/ff0ad19a
4 HepaBHOMepHOE NPAMOIUHENHOE ABUKCHUE. 1
Cpenssisi © MTHOBEHHAsI CKOPOCTh
5 [IpsamonHEeTHOE PaBHOYCKOPEHHOE JIBUKEHUE. 1 bubmuorexa [JOK
VYckopenue https://m.edsoo.ru/ff0ad8d4
6 CxopocTh MPSIMOJIMHEHHOTO pABHOYCKOPEHHOTO 1
nBkeHus. ['paduk ckopocTr
;| MaSopempums e Orpesenerseyopems | | Biomoresa 0K
HAKITOHHOM ILT0CKOCTH" https://m.edsoo.ru/ff0adb18
8 CBoOopauoe magenune tei. OnsITel [ anunes 1
9 PaBHOMEpHOE ABUXKEHUE IO OKpYkKHOCTH. [lepuon u 1 bubmmoreka [IOK
yacToTa oOpamenus. JInnelHas u yriaoBasi CKOPOCTH https://m.edsoo.ru/ff0ael76
10 LleHTpOoCTpEMUTENBLHOE YCKOPEHHE 1
11 ITepBbiii 3akoH HproTOHA. BEKTOpP CHIIBI 1 Eggil;l/ﬁi:lig?rﬁlfmae 612
12 Bropoii 3akon HetoToHa. PaBHOAEMCTBYIOIIAs cuiia 1 Eﬁﬁﬁiﬁiﬁ?ﬁ/fmwza
13 Tpernii 3akoH Hetorona. Cyneprno3unus cui 1 Eggg%ﬁiﬁi?ﬁ/ffoae%z
14 Pemenue 3agau Ha npuMeHeHue 3akoHoB HeroToHa 1 Bubmiorexa LJOK
https://m.edsoo.ru/ff0aeb6¢c




Bbu6nuoreka [JOK

15 Cuna ynpyroctu. Saxou I'yka https://m.edsoo.ru/ff0aeca2
16 Pemenue 3agau no reme «Cuiia ynpyroctu
17 JlaGopaTtopHas pabota «OmnpeneneHne KeCTKOCTH bubmuorexa [JOK
IPYXUHBD) https://m.edsoo.ru/ff0aee28
Bbu6nuoreka [JOK
18 Cuna Tperis https://m.edsoo.ru/ff0af738
19 Pemenue 3agau no reme «Cuiia TpeHUs» bubmaorexa LOK
https://m.edsoo.ru/ff0afa26
20 JlaGopaTtopHast pabota "Onpenenenue bubmuorexa [JOK
Kod(dUIIMEeHTa TPEHUS CKOJBKCHUS" https://m.edsoo.ru/ffO0af8be
1 Pemenne 3agau o teme "3akonsl Heiorona. Cuna Bbu6nmuoreka [JOK
ynpyroctu. Cuna TpeHus" https://m.edsoo.ru/ff0afb8e
2 Cuna TSKeCTH W 3aKOH BCEMHPHOTO TATOTEHUS. bubmuorexa [JOK
Yckopenne cBOOOTHOTO TaIeHUs https://m.edsoo.ru/ff0af044
Ypok-koHpepenmus "JIBukeHHE TET BOKPYT
23 rpaBuTannoHHOrO 1eHTpa (ComHeyHas cucTema).
lanaxtuku"
24 Pemienne 3aga4 o Teme "Cuja TSHKECTH U 3aKOH Bbu6nmuoreka [JOK
BCEMHUPHOTO TATOTCHUS" https://m.edsoo.ru/ffO0af5{8
25 IIepBas kocmuueckas ckopocTs. HeBecomocTs 1 bubmmoreka [IOK
neperpy3Ku https://m.edsoo.ru/ff0af33c
PaBHOBecre MaTeprabHOW TOUKH. AOCOITIOTHO
26 TBEpHOE Teno. PaBHOBecHe TBEPAOTO TEIIa € bubmmoreka [IOK
3aKpETUIEHHONW OChIO BpamieHusi. MOMEHT CHJIBI. https://m.edsoo.ru/ffO0afe36
LlenTp TsxecTn
PaBHOBecue mMarepuaabHON TOUKU. AGCOTIOTHO
27 TBEpOE Teno. PaBHOBecHe TBEPIOTO Tea C
3aKpeIUIEHHOW OChIO BpallleHUsl. MOMEHT CHIIBI.
LlenTp TsKECTH
78 Pemenue 3agau no reme "MomeHT cuiibl. L{eHTp bu6mmoreka [IOK

TsHKEeCTH"

https://m.edsoo.ru/ff0b02b4




[ToaroroBka Kk KOHTPOJILHOU PabOTE MO TEME

Bbu6nuoreka [JOK

29 "MexaHndeckoe aBrmkeHne. B3anmonelicteue ten'” https://m.edsoo.ru/ffOb0408
30 KoHnTtposbHas pabota mo Teme "MexaHudeckoe bubmuorexa [JOK
nBxeHue. Bzaumopeiictue ten" https://m.edsoo.ru/ffOb06ec
31 Nmnynbe Tena. UMnynbsc cuiibl. 3aKOH COXpaHEHUs bubmmoreka [IOK
UMITYJIbCa. YTIPYTOe U HEYNPYroe B3auMOACHCTBIE https://m.edsoo.ru/ffOb07fa
3 Pemenue 3agau no teme "3akoH COXpaHEHUS bu6mmoreka [IOK
uMITysbca" https://m.edsoo.ru/ff0b096¢c
33 VYpok-koHpepenuus "PeakTuBHOE ABMKEHHE B
IPUPOJE U TEXHUKE"
34 Mexannueckas paboTa U MOIIIHOCTb Eggzl;/ﬁilziascl)lo(.)rﬁlffObO% 4
35 PaboTa cumbl TSKECTH, CHIIBI YIIPYTOCTH U CHJTBI bubmuorexa [JOK
TpeHus https://m.edsoo.ru/ffOb0db8
JlaboparopHas pabota «Onpenenenne paboThl CHITbI
36 TPEeHUsI IPU PaBHOMEPHOM JIBHKEHUU Tella Mo
TOPU30HTAILHON MMOBEPXHOCTH)
37 CBs13b 3Hepruu U padboThl. [loTeHnnanbpHas sHeprus
38 Kunernueckas sneprus. Teopema 0 KHHETUYECKOU bubmmoreka [IOK
SHEPTUu https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUsl SHEPTUH B MEXAHUKE
40 JlaboparopHnas pabota «3y4ueHue 3akoHa bubmmoreka [JOK
COXpaHEHUS SHEPTHI https://m.edsoo.ru/ffOb12fe
41 KonebarenbHoe IBMIKEHNE U €r0 XapaKTEPUCTHKU bubmorexa LIOK
https://m.edsoo.ru/ffOb1858
42 3aryxaroiue KoneOanus. BeiHyXIeHHbIe KOTeOaHus. bubmmoreka [JOK
Pe3onanc https://m.edsoo.ru/ff0b20f0
43 MaremaTuuecKuid U MPYKUHHBIA MassTHUKA
44 VYpok-uccienoBanue «3aBUCUMOCTb MEPUOIA bu6mmoreka [IOK
KOJICOAHUH OT JKECTKOCTH MPYXKHUHBI U MACCHI IPy3a» https://m.edsoo.ru/ffOb197a
45 [IpeBpaiieHue sHEPrur MPU MEXAHNYECKHUX




KOJIEOAHUIX

JlaboparopHas pabota «OnpeaeneHne 4acToTsl U

Bbu6nmuoreka [JOK

46 o
nepuo/ia KojiebaHui MPYKUHHOTO MasSTHHKA https://m.edsoo.ru/ffOblaec
JlaGopaTtopHnas pabota «[IpoBepka HE3aBUCUMOCTH Bubnmorexa [IOK
47 1eproja KojeOaHui rpy3a, MOABEIICHHOTO K HUTH,
OTI?VI aCI([DBI rpysa» Py A https://m.edsoo.ru/ffOb197a
48 Mexanndeckue BoTHbI. CBOHCTBA MEXAaHUYECKUX bu6mmoreka [IOK
BOJIH. [IpoaosabpHbIe M ONIEPEYHBIE BOJIHBI https://m.edsoo.ru/ff0b21fe
49 Ypok-koH(pepenmus "MexaHndecKre BOJIHBI B
TBEPAOM Tesie. CeHCMUYECKHE BOTHBI"
50 3Byk. PacnipocTpanenue u OTpakeHHe 3ByKa
5 Ypok-uccnenoranue "HalOoneHne 3aBUCUMOCTH
BBICOTHI 3BYyKa OT 4aCTOTHI"
59 I'poMKOCTB 3ByKa M BHICOTA TOHA. AKYCTHYECKHI
pE30HAaHC
53 VYpoxk-koHdpepenuus "YabpTpa3Byk U HHPPa3BYK B bubmmoreka [IOK
MIPUPOJIE U TEXHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroToBKa K KOHTPOJILHOM paboTe MO TeMe Bubnuotexa LIOK
54 "3aKOHBI COXpaHCHUS. MeXaHHUeCKHE KOJIeOaHus U
BOTHLL" P https://m.edsoo.ru/ff0b25f0
55 KonTtponbHas pabota no Teme "3aKOHbI COXpaHEHUSI.
Mexannueckue Kosie0aHus U BOJTHBI"
56 DJIEKTPOMArHUTHOE MoJie. DIEKTPOMarHuTHbHIE bubmuorexa [JOK
BOJIHBI https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH
VYpoxk-koudepenuus "Llkana 371eKTpOMarHUTHBIX BuGnuotexa LIOK
58 BOJIH. McrioNIb30BaHKE 3JIEKTPOMArHUTHBIX BOJIH TSI
o o P A https://m.edso0.ru/ff0b2fe6
VYpoxk-uccnenosanue "M3yuenue cBOUCTB Bubnorexa [TOK
59 3JIEKTPOMArHUTHBIX BOJIH C TIOMOIIBIO MOOHMIIBHOTO
Tene (bI:) a" Hl https://m.edsoo.ru/ffOb2c6¢
60 Pemenue 3a1a4y Ha onpeeeHne YacTOThl U ITTMHBI




BHGKTpOMaFHHTHOﬁ BOJIHBI

61 DneKTpoMarHuTHas npupoja ceera. CKOpocTh CBETa. bubmmoreka [JOK
BonHoBbIe cBolicTBa cBeTa https://m.edsoo.ru/ff0b31d0
62 Ucrounuku cBeta. [IpsMonuueitHoe bubmuorexa [JOK
pactipoctpanenue csera. 3atmenus Coinnua u JIyHsl https://m.edsoo.ru/ff0b3658
63 3aKoH oTpaxxeHus cBeTa. 3epkana. Pemienue 3ai1au Ha bubmmoreka [JOK
MIPUMEHEHHUE 3aKOHA OTPAKCHUS CBETa https://m.edsoo.ru/ffOb38c4
64 [Ipenomiienne cBera. 3aKoH NPEIOMIICHHUS CBETA bubmorexa LHOK
' https://m.edsoo.ru/ffOb3aea
65 gZgg)?:;lgf{ll);l{rll{s;f:rpoafﬁ;{f;ez]j{eeTrz OTpaXKEHHUSI B bubmorexa LHOK
https://m.edsoo.ru/ffOb3c5c
ONTUYECKUX CBETOBOJIAX
JlaGopaTtopHas pabota "VccnenoBanue 3aBUCHMOCTH
66 yrja IpeIoMIIEHHs CBETOBOTO Jlyda OT yIJja MMaJeHus
Ha rpaHuiie "Bo3ayx-crexkio""
VYpoxk-koHpepennus "Vcrnonp30BaHNE TOJTHOTO
67 BHYTPEHHETO OTPaKECHUS: CBETOBO/IBI,
ONTUKOBOJIOKOHHAS CBS3b"
bu6mmoreka [IOK
68 JIunzel. OnTrUyeckas cuiia JMH3bI https://m.edsoo.ru/ff0b3f2c
. Bbu6nmmoreka [JOK
69 [Toctpoenue nzo0paxeHuii B TMH3aX https://m.edsoo.ru/fi0bddda
10 pacoronsumt onvteexol out cobupatonel Butmiotexa LIOK
" https://m.edsoo.ru/ff0b4206
JTUH3BI
7 Ypok-koHpepenmus "OnTudeckue TNH30BbIC bubmmoreka [JOK
npubopsb!" https://m.edsoo.ru/ff0cOa7e
72 I'na3 kak onruyeckas cucteMa. 3peHue bubmorexa [IOK
' https://m.edsoo.ru/ff0b4684
73 VYpoxk-koudepenuus "edexrsr 3penus. Kak
COXPaHHUTb 3peHHe"
74 Paznoxenue 6enoro cseta B criekTp. OnbIThI bubanoreka [JOK




Hotorona. CioxxeHue CrieKTpalbHbIX [IBETOB.
Hucnepcus cBera

https://m.edsoo.ru/ff0c0f4c

JlaGopaTopHas pabota "OMBITHI IO PA3JIOKEHHUIO
0enoro cBeTa B CIIEKTP M BOCHPHSTHIO IIBETA

Bbubnuoreka [JOK

75 MIPEMETOB MPHU WX HAOJIOICHUH Yepe3 1IBETOBBIC https://m.edsoo.ru/ffOcOe2a
bunbTphr"
76 VYpok-npaktukyMm "BoiHOBBIE CBOWCTBA CBETA!
nucriepcusi, uaTephepeHIus u audpaxuus”
77 OmnsiThl Peszepdopaa u muianerapHast MozieNnb aToMa bubmorexa LHOK
https://m.edsoo.ru/ffOc12a8
78 ITocrynartel bopa. Mozaens aroma bopa
79 Hcnyckanue u moryonieHrue cBeta aroMoM. KBaHTHI. bu6mmoreka [IOK
JIuneiuaTele CIEKTPBI https://m.edsoo.ru/ff0c144c
30 Ypok-nipaktukym "HalroeHre CrieKTpoB bubmmoreka [JOK
UCITyCKaHus" https://m.edsoo.ru/ff0c1550
81 PamnoakTuBHOCTE U €€ BUIEI bubmorexa LIOK
https://m.edsoo.ru/ff0c1672
82 Ctpoenue aTroMHoro siapa. Hykinonnas Mojens bubmorexa [IOK
https://m.edsoo.ru/ffOc18ac
83 PanunoaktuBHble npeBpaienus. M3o0tomnst bubmorexa LIOK
https://m.edsoo.ru/ffOclal4
34 Pemenue 3agay mo teme: "PagnoakTUBHEBIE bu6mmoreka [IOK
npeBpauieHus’" https://m.edsoo.ru/ffOc1b4a
85 [lepuona nmonypacnana
36 Ypok-koH(pepenmus "PaguoakTHBHBIC U3TyYEHUS B bubmmoreka [JOK
IpUPOJIE, MEAUITNHE, TEXHUKE" https://m.edsoo.ru/ff0c2126
g7 S nepHble peakiu. 3aKOHbI COXPAHEHUS 3apsS0BOTO bubmuorexa [JOK
Y MacCOBOTO YHCEll https://m.edsoo.ru/ffOc1c58
38 DHeprusi CBI31 aTOMHBIX sifiep. CBs3b MacChl U bubmmoreka [JOK
SHEPTUHU https://m.edsoo.ru/ffOc1d7a
89 Pemenue 3agau no treme "Snepueie peakuuun'




90 Peakuuu cunresa u nenenus saep. Mcrounmku 1 Bbu6nuoreka [JOK
sHeprun CoJtHIIa U 3BE3]T https://m.edsoo.ru/ffOc1e88
VYpoxk-koHpepennuus " nepHas sHEpreTUKA.
91 JleficTBHs paguOaKTUBHBIX U3JIy4CHHUN HA KUBbBIC 1 1
OpraHu3MbI"
52| omerpomarsmmaon nore. Sncsrpomarers | Buawotea LIOK
o https://m.edsoo.ru/ff0c223e
BOJIHBI. KBaHTOBBIC SIBJICHUS
KoHnTtponbHast pabota 1mo Teme "DIeKTPOMarHUTHOE
93 noJie. DJIEeKTpOMarHuTHele BOJIHBL. KBaHTOBBIE 1
SIBJICHHS"
04 [ToBTOpenue, 0600meHue. JlabopaTopHbie pabOTHI TIO 1 1 bubmuorexa [JOK
Kypcy "B3aumopeiictBue Ten" https://m.edsoo.ru/ff0c245a
95 [ToBTOpeHme, 0600IIeHNE. Perenne pacueTHbIX U 1 bubmuorexa [JOK
KaueCTBEHHBIX 3aa4 1o Teme "TemioBsle mpouecco!” https://m.edsoo.ru/ff0c2572
o |ommpeme ot Tememe oo | B LOK
o https://m.edsoo.ru/ffO0c2a22
JBUTaTeIIeH
gy | mompeme oG P penermc | B LOK
" https://m.edsoo.ru/ff0c2b30
AIIEKTPOYCTAHOBOK
08 [ToBTopenue, o6o0uenue. JlabopaTopHsie paboTHI 11O 1 1 bubmmoreka [IOK
Kypcy "CBeToBbIC SBJICHHS" https://m.edsoo.ru/ff0c2c52
99 [ToBTOpenue, 0600meHne. PaboTta ¢ TekcTamu mo 1 bu6mmoreka [IOK
TeMe "3aKOHbI COXPAaHEHUsI B MEXaHUKE" https://m.edsoo.ru/ffOc2d6a
100 [ToBTOpenue, 0600meHNe. PaboTta ¢ TekcTamu 1mo 1 bu6mmoreka [IOK
teme "Konebanus u BoJHBI" https://m.edsoo.ru/ff0c2e82
101 [ToBTOpenue, 0606menne. Pabota ¢ Tekctamu 1o 1 Bbu6nmmoreka [JOK
teme "CBeTOBBIC SBIICHUS" https://m.edsoo.ru/ff0c3044
102 [ToBTOpenue, 0600meHne. PaboTta ¢ TekcTamu mo 1
teme "KBaHTOBas u sinepHas puznka'
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 27







ITPOBEPAEMBIE IIPEIMETHBIE PE3YJIbTATbI OCBOEHUA OCHOBHOH
OBPA3OBATEJIbBHOU ITPOI'PAMMbBbI OCHOBHOI'O OBIIETI'O OBPA3OBAHUA

7 KJIACC

Kon
NMpoBepPsIEMOro
pe3yJjabTara

IIpoBepsiemble npeaMeTHBIE Pe3yJabTAThI 0CBOEHHUS] OCHOBHOM
0o0pa3oBaTeJbHOM NPOrpaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus

1.1

HCIIOJIb30BATh U3YUYCHHBIC ITOHATUSA

1.2

pasiinyaTh SBJICHUS MO OMMCAHUIO MX XAPAKTEPHBIX CBOMCTB U HA OCHOBE
OTIBITOB, IEMOHCTPUPYIOMIMX JAHHOE (PU3NYECKOE SBIICHUE

1.3

pacmo3HaBaTh  MPOSIBIEHHWE  M3YyYEHHBIX  (PU3WYECKUX  SBJICHUA B
OKpYKaloIIeM MHUpE, B TOM 4YHCIe (U3NYCCKUE SBICHUS B MPHUPOAC, MPH
9TOM TMEpPEeBOAUTh MPAKTUYECKYI0 3a7adyy B Y4yeOHYyI0, BBIIEIATH
CYIIIECTBEHHBIC CBOMCTBA (MTpU3HAKH) (DU3HUECKUX SIBICHUN

1.4

OIKCHIBATh M3yYCHHBIC CBOWMCTBA Tel U (PU3NYECKUE SIBICHUS, UCIOIB3Ys
dusznyeckue  BENWYMHBI, TPU  ONUCAHUM MPABHIBHO  TPaKTOBATh
¢u3nUecKuil CMBICT MCIIOB3YEMbIX BEJIMYMH, UX 0003HAYCHUS M EAMHUIIBI
busznyecKkux BEIMYMH, HAXOAUTh (OPMYJIbl, CBS3BIBAIOLIME JAHHYIO
¢u3nUecKyr0 BEIMYMHY C JPYTMMH BEIMYMHAMH, CTPOHUTH Trpaduku
M3YYEHHBIX 3aBUCUMOCTEHN (PU3NYECKUX BETUUYHUH

1.5

XapakTepu3oBaTh CBOWCTBA TeJ, (U3UUYECKHUE SBICHUS M IPOLECCHI,
UCIIONIb3Ysl ~W3YYEHHBIE 3aKOHbl, TIPHM 3TOM J1aBaTb CJOBECHYIO
(bopMyIHPOBKY 3aKOHA U 3aIIMCHIBATh €0 MATEMaTHYECKOE BBIPAKEHUE

1.6

06’[>$ICH$ITI> (1)I/I3I/I‘IGCKI/I€ SABJICHUS, TPOUCCCHI U CBOMCTBA TCJI, B TOM 4UCJIC U
B KOHTEKCTE CUTYyalllil MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbISBIATD
MPUIUHHO-CIICACTBCHHBLIC CBA3U, CTPOUTH O6’b$ICHeHI/Ie n3 1 — 2 jmoruueckux
maroB ¢ omnopoi Ha 1 — 2 HM3yYEHHBIX CBOWCTBA (DU3WUYECKHUX SIBJICHUU,
bu3HYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

pemath pacu€THble 3amaud B 1 — 2 JEHCTBUS, HMCHOJb3ysd 3aKOHBI U
dbopMynbl, cBsi3bIBatOlIME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHalu3a
YCJI0BUSA 3a4avu 3allMCbBIBATH KPATKOC YCJIOBUC, MMOACTABJIATH (bI/IBI/I‘IeCKI/Ie
BEIMYMHBI B (OPMYJbl M TPOBOAUTH PACUEThl, HAXOIUTh CIIPABOYHBIE
JaHHBIC, H€O6XOI[I/IMI:I€ AJId pelICHUA 3a/1a4, OUCHUBATH PCAITMCTUYIHOCTH
MOJTYYCHHOW (PU3HUECKOM BEIIMUNHBI

1.8

pacno3HaBaTh MpPOOJIEMBI, KOTOpPbIE MOXHO pEIIUTh MPH [OMOIIU
(GU3HYECKUX METOOB, B ONMUCAHUM HCCIEAOBAHUS BBIACISATH MIPOBEPSEMOE
MPENIoNIOKEeHNE (TUNIOTE3Y), pa3inyaTh U UHTEPIPETUPOBATH MOJIYUEHHBIH
pe3ynbTaT, HaXOIUTh OMIMOKM B XOJE ONbITA, Jel1aTh BBIBOJLI MO €ro
pe3ynbTaram

1.9

IPOBOJIUTH OMBITHI MO HAOIIONEHUIO (PU3UUECKUX SBICHUN WM (PU3NUECKUX
CBOKMCTB Tel: (OPMYJIHPOBATH NPOBEPSEMBIC IPEIIIOIOKEHNS, COOUpPaTh
YCTAHOBKY U3 MpPEUIOKEHHOr0 000pyJOBaHUs, 3alHCHIBATh XOJ ONBITA H
(GopMyIHpPOBATH BHIBOMBI

1.10

BBIIIOJHATh TIPSMBIE H3MEPEHHS C HCHOJb30BAaHHEM AHAJIOTOBBIX |
UPOBBIX MPHOOPOB, 3amMUCHIBATH IOKa3aHHs MPUOOPOB € Y4ETOM
3aJIaHHON a0COJIFOTHOU MOTPEITHOCTH H3MEPEHUHN

1.11

MIPOBOAUTH HCCIEAOBAHNE 3aBUCUMOCTU OAHOW (PU3NUECKON BETUYMHBI OT
JpYyro ¢ MCHOJIb30BAaHMEM TNPSIMBIX HM3MEpPEHUW, y4yacTBOBaTb B
IUTAHUPOBAaHUM  y4eOHOTO  HCCIENOBaHMs, COOUpAaTh YCTAaHOBKY H




BBIMOJHATh M3MEPEHUs, CleAysd NpeIIOKEHHOMY IIaHy, (UKCHUPOBATh
pe3yNbTaThl TOMYyYEHHOW 3aBUCUMOCTH (PU3WYECKHX BEIUYUH B BHJE
IpeUIOKEHHBIX Ta0bmuil U TpaduKoB, JAeTaThb BBIBOABI MO pe3yjibTaTam
UCCIIEI0BAHUS

1.12

OPOBOIUTH KOCBEHHBIE HW3MEPEHUs (PU3MYECKHX BEIMYUH, CIEIys
NPEJIOKEHHOW HWHCTPYKUMU: TPU BBINOJIHEHUHM HW3MEPEHH coOuparth
OKCIEPUMEHTAJIbHYIO YCTAaHOBKY M BBIYMCIATH 3HAYEHHE HCKOMOMU
BEJINYUHBI

1.13

coOJII0/1aTh MpaBwWJIa TEXHUKH 0€30MacHOCTH MpU padboTe ¢ J1a00paTOPHBIM
o0opynoBaHuEeM

1.14

yKa3bplBaTh MPUHIMIBI JEHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOHCTB,
XapaKkTepu30BaTh MPHUHIUIBI  JEHCTBHS  W3YyYCHHBIX NPUOOPOB |
TEXHNYCCKUX yCTpOﬁCTB C IOMOIIIBIO UX OMNHUCAHUA, UCIIOJIb3YyA 3HAHUA O
CBOMCTBaxX (DM3WYECKUX SIBICHUM M HEOOXOIUMBbIC (PU3MUECKUE 3aKOHBI U
3aKOHOMEPHOCTH

1.15

OPUBOAUTH  NpUMEpPHl  (HAXOAWTH  HMHGQOpMAIMIO O  MPHUMEpax)
NPAaKTHYECKOTO HCIOJIb30BAaHUS (DU3NYECKMX 3HAHWH B IOBCEIHEBHOM
KHU3HH g oOecreyeHns: 0e30MacHOCTH IpU OOpalleHuu ¢ IMpudopaMu H
TEXHHYECKHMH YCTPOMCTBAMH, COXPAHEHHUS 3/I0POBbS U COOIIOICHUS HOPM
9KOJIOTMYECKOTO MOBEACHUS B OKpYXKaIOIIEH cpene

1.16

OCYIIECTBIISITh OTOOp HMCTOYHHUKOB HWH(popMmanmuu B cetd VHTEpHET B
COOTBECTCTBUU C 3aJaHHBIM ITOHMCKOBBLIM 3anpoc0M, Ha OCHOBC UMCHOIIUXCSA
3HAHUH ©W MyTEM CpaBHEHUS PA3JUYHBIX HCTOYHHUKOB  BBIJIEISATH
UHPOpPMALIMIO, KOTOpas SBJIAETCS MPOTUBOPEUMBOM WM MOXKET OBITH
HEJIOCTOBEPHOMU

1.17

UCTIOJIB30BaTh TPU BBHITIOJIHEHUH YYEOHBIX 3aJlaHUil HAYYHOIOMYISIPHYIO
auTepaTypy (pU3MUecKoro comepikaHus, CIpaBOYHBIC MaTEPUAIIbl, PECYPCHI
cetu UHTepHer, BnameTh NpuéMaMH  KOHCIIEKTHPOBAaHUS  TEKCTa,
npeoOpazoBaHus HH(GOPMAIIUK U3 OJTHON 3HAKOBOW CUCTEMBI B APYTYIO

1.18

co31aBaThb COGCTBGHHBIQ KpaTKI/Ie IIMCBMCHHBIC U yCTHInle COO6H_I€HI/I}I Ha
OCHOBE 2 — 3 MCTOYHUKOB MHGOpMAIMH (HU3UIECKOTO COJICPKAHUSA, B TOM
qrcie MyOJUYHO JeaTh KpaTKUe COOOIICHUS O Pe3ysIbTaTax MPOEKTOB UIIH
Y4eOHBIX HCCICIOBAaHUMN, MPHU ITOM T'PAMOTHO HCIOJb30BaTh H3YUYCHHBIN
NOHATUIHBIN anmapar Kypca (U3HMKH, CONPOBOXIATh BBICTYIUICHHE
Mpe3eHTaluen

1.19

IpU BBINOJHEHUN YYE€OHBIX NPOEKTOB M HCCIEIOBAaHUI pacmpenensTh
00s3aHHOCTU B TpPYIIE B COOTBETCTBHHM C MOCTaBICHHBIMU 3aJa4aMH,
CIeINTh 3a BBINOJHEHHWEM IUIAHA JCHCTBUM, aJEKBaTHO OLICHUBATh
COOCTBEHHBI  BKJIQJ B  JCSATENBHOCTh  TPYMINBI,  BBICTPAUBATH
KOMMYHUKAaTUBHOE B3aMMOJICHCTBHE, YUUTHIBASI MHEHUE OKPYKAIOIINX

8 KUIACC

Kon
NMpoBepPsIEMOro
pe3yJabTara

IIpoBepsiemble npeaMeTHBIE Pe3yJabTAThl 0CBOEHHUS] OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus

1.1

HUCIIOJIB30BaTh IIOHATHUA

1.2

pasinyaTh SBJICHUS O OMHMCAHUIO UX XapaKTEPHBIX CBOMCTB U HAa OCHOBE
OTBITOB, IEMOHCTPHUPYIOMIMX JAHHOE (PU3NUYECKOE SBIICHUE




1.3

pacmo3HaBaThb  NIPOSIBICHHE  HM3YyYEHHBIX  (U3MUECKUX  SBICHUH B
OKpYXaroIlleM MHpE, B TOM 4YHclie (U3UYECKHUE SIBICHUS B MPUPOJE, TPH
9TOM TMEPEeBOJUTH MPAKTUYECKYI0 3aJadyy B y4yeOHYIO, BBIIEIATH
CYIIIECTBEHHBIC CBOMCTBA (MTpU3HAKH) (DU3HUECKUX SIBICHUN

1.4

OIKCHIBATh M3YUEHHBIE CBOWCTBA Tl U (U3NYECKUE SIBICHUS, UCIOIb3Ys
¢buznyecKknue BeTUYHUHBI, IPYU ONUCAHUH MPABUILHO TPAKTOBATh (hPU3HUECKUN
CMBICT HCIIONB3YEMbIX BEIUYHH, OOO3HAYCHHS WM EOUHHIBI (U3HUYECKUX
BEJIMYMH, HaxoOuTh (OPMYNbI, CBA3BIBAIOIINE JaHHYIO (DU3UYECKYIO
BEJIMYMHY C JPYTUMHU BEJIMYMHAMHU, CTPOUTH TpaduKu H3YyICHHBIX
3aBHCUMOCTEH (PU3NUECKUX BETUUHH

L.5

XapaKTepu30BaTh CBOMCTBAa Tel, (U3MUECKHE SBIEHUS U TPOLECCHI,
UCTIONIB3Ysl  M3Y4YEHHBIE 3aKOHBI, TMpPU 3TOM JaBaTh CJOBECHYIO
(bOopMyIHMPOBKY 3aKOHA U 3alUCHIBAaTh €70 MaTEMaTHUYECKOE BhIpaKEHHE

1.6

OOBSCHATh (U3NYECKHE IPOLIECChl M CBOICTBA TeJ, B TOM 4YHCIE U B
KOHTEKCTE CUTYyalludl IMpPaKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa: BBISBIIATH
IPUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh O0BACHEHHE U3 | — 2 JTOTMYeCKuX
IaroB ¢ momouibio 1 — 2 U3y4eHHBIX CBOMCTBA (PU3UYECKUX SIBICHUI,
(U3UYECKUX 3aKOHA WU 3aKOHOMEPHOCTH

1.7

peuath pacu€THble 3adaud B 2 — 3 JEHCTBUS, MCIOIB3Yd 3aKOHbI W
dbopMyIbl, CBs3bIBarOIIME (U3UUYECKHE BEIMYMHBI: HAa OCHOBE aHallM3a
YCJIOBUA 3adavyu 3allrCbhbIBATb KPATKOC YCJIOBHUC, BLBIABIIATH HCAOCTATOK
JaHHBIX JJIA pelieHus 3a7add, BbIOMpaTh 3aKOHBI U (HOPMYIIBI,
HeoOXoauMble sl e€ pelieHHs, MPOBOIUTH pacuéTsl M CpaBHHUBATH
MOJIy4Y€HHOE 3HaueHue (PU3NYECKON BETMYUHBI C U3BECTHBIMU JAHHBIMU

1.8

pacno3HaBaTh MpPOOJEMbI, KOTOpPhIE MOXHO PELIUTh TMpU I[TOMOIIU
(GU3MYECKUX METOJIOB, HCIIOJIb3Yysl OIKUCAHWUE WCCICIOBAHUS, BBIICIATh
IIpOBEpsieMOE  MPEIIOJIOKEHUEe, OLEHHWBAaTh MPAaBWJIBHOCTh  IMOPSJIKA
MIPOBE/ICHUS UCCIIEIOBAHUS, JIETaTh BBIBOIbI

1.9

IPOBOJUTH OMBITHI 110 HAOIIOACHUIO (PU3UYECKHUX SBICHUN WM (PU3UUECKUX
CBOHMCTB Tel: (OPMYIHpPOBATH MPOBEPSIEMBIEC IPEIIOIOKEHNS, COOMpaTh
YCTQHOBKY M3 MPEUIOKEHHOI0 O0OpYIOBaHUS, ONHUCHIBATH XOJ OMBITA H
(GopMyIHpPOBATH BHIBOMKI

1.10

BBIMOJHATH NPSIMbIE U3MEPEHUS C UCIOJIB30BAaHUEM aHAJIOTOBBIX MPUOOPOB
U JIaTYUKOB (DM3MYECKHX BEIWYHMH, CPAaBHUBATH PE3yJIbTaThl U3MEPEHUH ¢
y4E€TOM 3aTaHHON a0COJIFOTHOM MOTPEITHOCTH

1.11

IIPOBOAMTH HCCIIEIOBAaHUE 3aBUCUMOCTU OJHOM (PU3MUECKOW BEIMYMHBI OT
Ipyrol C  HUCHOJIb30BAaHUEM  TMpPSMBIX  U3MEPEHUN:  IIAaHUPOBATh
UCCJIEIOBaHUE, COOMpPATh YCTAHOBKY M BBINOJHATH H3MEPEHHUs, CIEys
NPEUIOKEHHOMY  IIaHy, (UKCHPOBATh  Pe3yldbTaThl  IOMYyYEHHOU
3aBHCHUMOCTH B BHJ€ TaOIUIl U rpaUKOB, eJaTh BHIBOJABI MO pe3yabTaTam
UCCIIEI0BAHUS

1.12

IPOBOJUTh KOCBEHHBIE H3MEPEHUs (PU3MUECKMX BEIMUYUH: IUIAHUPOBATH
U3MEpeHusi,  CoOMpaTh  JKCIEPHUMEHTAIbHYIO  YCTAHOBKY,  CIEAys
IIPEUI0KEHHON HHCTPYKLUHU, ¥ BBIYHUCIIATD 3HAYCHUE BEITUYHHBI

1.13

coOJr0/1aTh TIpaBUjIa TEXHUKH OE30MacHOCTH MPH padoTe ¢ j1abopaTOpHBIM
o0opynoBaHueM

1.14

XapakTepu3oBaTh  NPUHIMIIBI  JCHCTBHS ~ HM3YYCHHBIX NPHOOPOB H
TEXHUYECKHUX YCTPOMICTB C ONMOPOW HAa MX OINHCAHMS, UCIOJIb3Ys 3HAHUS O




CBOMCTBaX  (U3MYECKUX  SBJICHHH ©  HeoOXoaumble  (HU3UYECKHE
3aKOHOMEPHOCTH

1.15

pacmno3HaBaTh IPOCTHIE TEXHUYECKUE YCTPOMCTBA M U3MEPUTEIbHBIE
npuOopbl MO CXeMaM M CXEMAaTUYHBIM PHUCYHKAaM, COCTABIIATH CXEMBI
DNEKTPUYECKUX  LENEd ¢  IOCIEHOBATEIbHBIM W MNapaJuleIbHbIM
COCTMHEHUEM DJIEMEHTOB, pa3jinyas yCIOBHbIE OOO3HAYEHUS 3JIEMEHTOB
ANEKTPUYECKUX LIETIEN

1.16

NPUBOAUTH MPUMEPHI (HAXOAUTh HH(POPMAITUIO O TPUMEPAX) MPAKTHYECKOTO
UCTIONB30BaHUS  (PU3WYECKUX 3HAHWKW B TIOBCEJHEBHOW IKM3HH JUIA
oOecrieyeHns 6€30MacHOCTH MPH 0OpaIeHNH ¢ TPUOOpPaMU U TEXHHYECKUMHU
YCTPOMCTBaMH, COXPAHEHHS 30POBbS M COOIOACHHSI HOPM SKOJIOTHYECKOTO
MOBEJICHUS B OKPYXKAIOUIEN Cpede

1.17

OCYIIECTBIISATh MOUCK WH(MOpManuu (PHU3UIECKOTO COACPKAHHUS B CETH
NHTepHeT, HAa OCHOBE HWMEIOIIUXCS 3HAHUU W TyTEM CpaBHEHHUS
JOIIOJIHUTCIIbHBIX HNCTOYHUKOB BBIJACIATH I/IH(bOpMaI_[I/IIO, KOTOpas SABJIACTCA
MIPOTHBOPEYUBOMN WIJIH MOXKET OBITh HEJIOCTOBEPHOM

1.18

UCTIOJIB30BaTh TIPU BBIMTOJHEHUH Y4YEOHBIX 3aaHUi HAYYHO-TIOMYISIPHYIO
auTepaTypy (U3MUECKOTO COACPIKAHWS, CIPABOYHBIC MATEPHAIIBI, PECYPCHI
cetru UMHTepHer, Biaagerh npuéMaMH  KOHCICKTHPOBAHHUS  TEKCTa,
npeoOpa3zoBanusi HHGOPMAIMH W3 OJTHOW 3HAKOBOW CHCTEMBI B IPYT'YIO

1.19

co3/aBaThb COOCTBEHHbIE NHCHbMEHHBIE W KpaTKUE YCTHBIE COOOIICHMS,
0000mas wHOpPMALUIO W3 HECKOJBKUX HMCTOYHUKOB (PUIUIECKOTO
coJlep’KaHus, B TOM YHciIe MyOJIMYHO MPEACTaBIATh PE3yIbTaThl IPOEKTHOM
WJIM UCCIIeI0BATENbCKOU JIEATETbHOCTH, IIPU 3TOM I'PAMOTHO UCIOJIb30BaTh
W3Y4YEHHBI TOHSATUWHBIA  ammapaT Kypca (U3HKHA, COIMPOBOXKIATH
BBICTYIUICHHE [IPE3CHTALIUEN

1.20

IOpU BBHIMIOJHEHUH YYEOHBIX TMPOEKTOB M UCCIEAOBAHMNA (U3HUECKUX
IIPOLIECCOB pacHpeleNsaTh O0s3aHHOCTH B TIpPYyNNE B COOTBETCTBHH C
MOCTaBJICHHBIMH 33JladyaMU, CJICAWTHh 33 BBINOJHEHUEM IUIaHA JEUCTBUN U
KOpPPEKTUpOBaTh €ro, aJeKBaTHO OLIEHWBAaTh COOCTBEHHBIN BKJAJ B
JeATEIbHOCTh TPYIIIbI, BHICTPAUBaTh KOMMYHHMKATHBHOE B3aUMOJICHCTBHE,
MPOSIBIISiE TOTOBHOCTD pa3peniaTb KOHPIUKTHI

KJIIACC

Kon
NpoBepsieMoro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJabTAThl 0CBOEHHUS] OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrpaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus

1.1

HCII0JIB30BATh U3YUYCHHBIC ITIOHATHUSA

1.2

pa3iuyaTh SIBJICHUS MO OMHCAHUIO MX XapaKTEPHBIX CBOMCTB M HAa OCHOBE
OTIBITOB, IEMOHCTPUPYIOMIUX JAHHOE (PU3NYECKOE SBIICHUE

1.3

pacmo3HaBaTh MPOSIBJICHHE M3YyYEHHBIX  (U3MYECKUX  SBJICHUA B
OKpYXKAloIIeM MHUpPE, B TOM 4ucie (PU3NYECKHe SBICHUS B MPUPOAC, TIPU
9TOM TMEpPEeBOJAUTH MPAKTUYECKYI0 3a7adyy B Y4eOHYIO, BBIICIATH
CYIIIECTBEHHBIC CBOMCTBA (MTpU3HAKH) (DU3HUECKUX SIBICHUN

1.4

OTHCHIBATh M3yYCHHBIC CBOWCTBA TeN U (PUINUYCCKUE SBICHUS, UCIONB3Ys
¢usznyeckue BEIMYMHBI, TMPU ONUCAHUU NPABHIBHO  TPAKTOBaTh
(GU3HYECKUN CMBICT HCIIONB3yeMbIX BEITUYHUH, O003HAYCHHSI U CAMHHIIBI
bu3nyecKuX BEIWYHH, HAXOOUTh (OPMYJbl, CBS3BIBAIOLINE JIAHHYIO




bu3NYeCKyl0 BEIMYMHY C JPYTUMH BEJIWYUHAMH, CTPOUTH TIpauKu
W3YYCHHBIX 3aBUCHMOCTEH (PU3NIECKUX BETUYHUH

1.5

XapakTepu3oBaTh CBOICTBAa TeN, (HU3MUECKUE SIBICHUS M MPOIECCHI,
UCIIONIb3Ysl M3YYEHHBIE 3aKOHbI, IpU O3TOM J1aBaTb  CIIOBECHYIO
(bopMyIHPOBKY 3aKOHA U 3aIIMCHIBATh €0 MATEMaTHYECKOE BBIPAKEHHUE

1.6

OOBSICHATh (PU3MUYECKHE TMPOLIECCHl U CBOICTBAa Tel, B TOM 4YHCIE H B
KOHTEKCTE CHUTYyallMil MpPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH
NPUYHHHO-CJICICTBCHHbIE CBSI3U, CTPOUTh OOBsCHeHME Hu3 2 — 3
JIOTUYECKHUX IIaroB ¢ MOMOIIBIO 2 — 3 M3YYEHHBIX CBOWCTBA (DU3UUYCCKUX
SIBJICHUH, (PU3UYECKUX 3aKOHA HJIM 3aKOHOMEPHOCTH

1.7

pemate pacuéTHble 3agadd (onuparomuecs Ha cucTeMy M3 2 — 3
YpaBHEHUH), UCIOIB3Ysl 3aKOHBI U (OPMYIIBI, CBS3BIBAtONINE (PU3HUECCKUE
BEJIMYMHBI: HA OCHOBE aHaJM3a YCIOBHS 3a/a4Md 3alllChIBaTh KPaTKoe
YCIIOBHE, BBISIBIIITH HEJAOCTAIONIUE WM W30BITOYHBIC JTaHHBIC, BHIOMPATH
3aKOHBI U (POPMYIIBI, HEOOXOJUMBIEC AJISI PELICHUS, TPOBOJIUTH PACUETHI U
OLICHUBATh  PEATUCTUYHOCTh  IOJYYCHHOTO 3HaueHWs  (usmueckon
BEJTMYUHBI

1.8

pacrio3HaBaTh IMPOOJEMBbI, KOTOpbIE MOXHO pEUIMTh MpPU  [TOMOIIH
(U3NYECKUX METOJIOB, HCIIOJIb3YSl OIHCAHUE WCCIICOBAHUS, BBIICISTH
MPOBEpSAEMOE  TPEINONIOKEHHE, OICHWBATh  MPABHWILHOCTh  TOPSIIKA
HpOBeI[GHI/IH HUCCIICA0OBaHUs, ACJIaTh BBIBOJBI, I/IHTepHpeTI/IpOBaTB peByJIbTaTBI
HaOJIFOI€HUH U OIIBITOB

1.9

NPOBOIUTH ONBITBI MO HAOMIOACHWIO (U3WYECKUX SBICHUH  WIIK
(¢U3MUEeCKUX CBOMCTB TEl: CaMOCTOSATEIBHO COOMpATh YCTAHOBKY W3
M30BITOYHOTO Habopa OOOpYAOBaHMS, OIUCHIBATH XOJI OIbBITA M €Tro
pe3yabTaThl, GOPMYIHUPOBATH BBHIBOJIBI

1.10

NPOBOJIUTH NMPH HEOOXOAMMOCTH CEPUIO MPSIMBIX W3MEPEHUH, Omperenss
CpelHee 3HaueHUE HU3MEpseMOd BeMMYMHBI ((DOKYCHOE PACCTOSHHE
coOuparomield JMUH3bI), OOOCHOBBIBaTH BBIOOp crocoba HU3MEpeHus
(M3MepuTeILHOTO IPUOOpPa)

1.11

IPOBOAMTH HCCIENOBAaHUE 3aBUCUMOCTEM (PU3MYECKMX BEJIMYUH C
UCIIOJIb30BAHUEM TPSIMBIX M3MEPEHUM: IUJIAaHUPOBaTh HCCIEIOBaHUE,
CaMOCTOSITENIbHO ~ COOMpaTh  YCTaHOBKY, (PUKCHUpOBaTh  pe3yJabTaThl
MOJTyYEHHOW 3aBUCUMOCTH (U3WYECKUX BEIMYUH B BHUJAC TaOIHIH
rpaduKoB, eaTh BBIBOJIBI 10 pe3yIbTaTaM UCCIIEOBAHUS

1.12

MPOBOJAUTH KOCBEHHbIE H3MepeHUs (PU3MUEeCKHX BEIUYMH: IUIaHUPOBATH
U3MEpEHUus, COOMpPaTh HKCHEPUMEHTAIbHYIO YCTAaHOBKY M BBINOJIHATH
U3MEpEeHUs, cienysl MPEeUIOKEHHONW HHCTPYKIMHM, BBIYHUCIATH 3HAUYCHUE
BEJIMYMHBI U aHAIM3UPOBATH IIOJyYEHHBIE PE3YyJIbTaThl C Y4ETOM 3a4aHHOMU
MOTPEIIHOCTH U3MEPEHUMN

1.13

coOuro1aTh MpaBUjIa TEXHUKU 0€30MacHOCTH MPH paboTe ¢ 1abopaTOpHBIM
00opyI0BaHUEM

1.14

pa3nuyaTth OCHOBHBIE TPU3HAKM H3YYEHHBIX (PU3WYECKUX MOJIEICH:
MaTepHajgbHas TOYKa, a0CONIOTHO TBEPAOE TEJNO, TOYEUHBIH HCTOUYHUK
CBETAa, JIy4, TOHKas JIMH34, INIAHETapHasi MOJENIb aTOMA, HYKJIOHHAsI MOJIEJIb
aTOMHOTO sipa

1.15

XapakTepu3oBaTh MPUHIMIIBI  JEHCTBHS  HM3YYCHHBIX MNpPUOOPOB H
TEXHUYECKHUX YCTPOMCTB C ONOPOM HA MX OMMCAHUs, UCIOJb3Ysl 3HAHUS O




CBOMCTBax  (U3MYECKUX SBICHUA W  HEoOXomuMble  (usnueckue
3aKOHOMEPHOCTH

1.16

UCIIOJIb30BaTh CXEMbI U CXEMATHYHbIE PHUCYHKH U3YYCHHBIX TEXHUYECKUX
YCTPOMCTB, N3MEPUTENBHBIX TPUOOPOB U TEXHOJIOTHYECKUX MPOLIECCOB IPU
pelieHnu  y4eOHO-TIPAKTUYECKUX  3a/Jay, ONTHYECKUE CXEMBl  JUIs
MOCTPOCHHUS N300paKEHUH B IJIOCKOM 3epKaJie M COOMparolei InH3e

1.17

NPUBOAUTH  MpUMEphl  (HaxoauTh  WH(OpMAIMIO O  MpUMEpax)
NPAaKTUYECKOTO HCIONB30BaHUA (U3NYECKUX 3HAHUH B IOBCETHEBHOM
JKU3HH 11 o0ecriedeHus: 0e30MacHOCTH TIPH OOpallieHuy ¢ MpubopaMu U
TEXHUYECKUMHU YCTPOHUCTBAMHU, COXPAaHEHHSI 3A0POBBS U COOIIOICHHS] HOPM
9KOJIOTUYECKOTO IMOBEICHUS B OKPY)KAIOIIEH cpelie

1.18

OCYIIECTBIISATh TMOUCK HH(OpMaLMKU (PUINYECKOTO COACpXKaHUS B CETU
WnTepHer, caMocTOsTENbHO (POPMYTUpPYST MOMCKOBBIM 3ampOC, HAXOIUThH
MyTH OIpeAeTeHUs] JOCTOBEPHOCTH IMOIYYEHHON MH(OpMAIK HAa OCHOBE
MMEIOLINXCS 3HAHUN U IONIOJHUTENIbHBIX HCTOYHUKOB

1.19

UCIIOJIb30BaTh TPHU BBINOJHEHUN Y4YeOHBIX 3a/JaHUil HAayYHO-TOMYJSPHYIO
JUTEPaTypy PU3NIECKOTO COJCPKAHUS, CITPABOYHBIC MaTEPHUAIIBI, PECYPCHI
CEeTN I/IHTepHeT; BJIaACTH HpI/IéMaMI/I KOHCIICKTUPOBAHUA TCKCTAa,
npeoOpa3zoBanusi HHGOPMAIIMH M3 OJTHOW 3HAKOBOW CHCTEMBI B IPYT'YIO

1.20

CcO31aBaThb CO6CTB€HHBI€ IMUCbMCHHBIC U YCTHBIC COOGH_IGHI/I}I Ha OCHOBC
uH(pOpMallMM U3 HECKOJIbKUX MCTOYHHUKOB (PU3MUECKOrO COJepiKaHus,
NyOJIMYHO MPEACTABIATh PE3YIbTaThl IPOSKTHON MM HCCIEI0BATENbCKOM
NEeSTeNIbHOCTH, TMpH  3TOM TPaMOTHO  HCIOJB30BaTh  M3YUEHHBIH
NOHATUIHBIN amnmapar Hu3y4aeMoro pasjaena (U3UKA U CONPOBOXKAATH
BBICTYIUICHHE Tpe3eHTalmed ¢ y4ETOM OCOOCHHOCTEH ayauTOpHUH
CBEPCTHUKOB

1.21

OpU BHITIOTHEHUH YYEOHBIX MPOCKTOB U HCCICNOBAHUN (PUINIECKUX
MPOLIECCOB pacHpelesTh OOA3aHHOCTH B TpyHIe B COOTBETCTBUU C
MOCTaBJICHHBIMH 3a/1auyaMU, CJIECIUThH 32 BBHIMOJHEHUEM IUIaHA JACUCTBUN U
KOPPEKTUPOBAaTh €ro, AaJeKBaTHO OLICHUBAThb COOCTBEHHBIM BKJIaJ B
JeATEIbHOCTh TPYIIbI, BHICTpPAaMBAaTh KOMMYHHUKATUBHOE B3aUMOJICUCTBHE,
MPOSIBIISISE TOTOBHOCTD pa3peniaTb KOHPIUKTHI




IMPOBEPAEMBIE 3JIEMEHTbBI COJAEPKAHUSA

7 KIIACC

Kon
paszjiena

Kona haementa

I[IpoBepsiemble 3J1eMEHTHI COAEPKAHUSA

®U3UKA U EE POJIb B TTIO3HAHWM OKPYXXAIOIIEIO MHUPA

1.1

®usuka — HayKa o npupoje. ABneHus npupoasl. uznueckue
SABJICHUS: MCXaHHNYCCKHCEC, TCIIJIOBBIC, SJICKTPHUYCCKUC,
MarHuTHbIE, CBETOBBIE, 3BYKOBHIE

1.2

®dusnueckue BenUuMHBL. M3MepeHue (Qu3MUecKuX BEITUYUH.
dusnueckue pUOOPBHI. ITorpemnocts U3MEPECHUM.
MexnyHapoaHas CUCTEMa €INHULL

1.3

EcrecTBeHHOHay4HBIH ~ METOJ TIO3HAHUS:  HAOJIOJICHHE,
MOCTAaHOBKA HAyYHOTO BOINPOCA, BBIABUKEHUE THUIIOTE3,
OKCIIEPUMEHT  TI0  MPOBEPKE  THUIOTE3,  OOBSICHEHUE
Ha0JII01aEMOTO SIBJIIEHUS

1.4

Onucanne pU3NUECKHUX SBJICHUN C TIOMOIIBIO MOIEIIEH

1.5

[TpakTrueckue pabOTHI:

N3mepenue paccTosHUMN.

N3mepenne o0bEMa )KUAKOCTH U TBEPIOTO Tea.
Ornpezenenue pa3MepoB MajbIX TEJ.

N3Mepenne TtemmepaTypsl MpU HOMOIIM  KHJAKOCTHOIO
TEPMOMETPA U JATYMKA TEMIIEPATyPhI

INEPBOHAYAJIBHBIE CBEJJEHMA O CTPOEHUUN BEILIECTBA

2.1

CrpoeHue BellecTBa: aTOMbl M MOJIEKYJIbl, HX pPa3MEpBHL.
OnbIThI, JOKA3BIBAIOIINE JUCKPETHOE CTPOCHHUE BEIIECTBA

22

JIBmxenue yactuil BemiecTBa. CBs3b CKOPOCTH JBHIKCHUS
YacTHIl ¢ Temreparypoil. bpoyHoBckoe aBmxenue, uddysus

2.3

B3anmoaeiicTBre YacTHIl BEIIECTBA: MPUTSKEHUE U
OTTAJIKUBAHHC

24

ArperatHble  COCTOSIHUSI ~ BEILIECTBA: CTPOEHHUE  Ta3oB,
KUAKOCTEH U TBEPIBIX (KpUCTAITNYECKHUX) Tel. B3anMocBs3b
MEXIy CBOWCTBAMH BEILIECTB B pa3HBIX arperaTHbix
COCTOSIHUSIX U UX aTOMHO-MOJIEKYJISIPHBIM CTPOECHUEM

2.5

Oc0OEHHOCTH arperaTHBIX COCTOSTHUN BOJIBI

2.6

[TpakTrueckue pabOTHI:

OueHka quaMerpa aroMa METOJIOM PSJ0B (C UCIOIb30BaHUEM
dhoTorpadwuii).

OnbITHI 10 HAOTIOICHUIO TETIOBOTO PACIIMPEHIS Ta30B.
OnpITel MO OOHAPYXEHUIO JACUCTBUSA CHIJI MOJEKYJISIPHOTO
MPUTSKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

3.1

Mexanndeckoe IBH)KEHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE
JBUKCHHUEC

3.2

Ckopoctb. CpenHsisi  CKOpOCTb  IIpU  HEPaBHOMEPHOM
IBWKEHNHU. Pacu€r myTH n BpeMeHH JIBH)KEHHS

3.3

SIBrieHne nHepuuK. 3aKOH MHEpLMK. B3anMoenicTBre Tel Kak




NPUYMHA W3MEHEHHs CKOPOCTH JBMXEHMs Ten. Macca Kak
Mepa HHEPTHOCTH Teja

3.4

IImotHOoCcTh BemecTBa. CBA3b IUIOTHOCTH C KOJIUYECTBOM
MOJICKYJI B €IMHHIIC 00BEMA BEIIECTBA

3.5

Cua KaKk XapakTepUCTHKA B3aUMOICHCTBHS TEN

3.6

Cuna ynpyroctu u 3akoH ['yka. Mi3amepenue cuiibl ¢ MOMOIIbIO
JTMHAMOMETpa

3.7

SIBnenne TaroreHus W cuiaa ToxecTd. CHila TSOKECTH Ha
npyrux mianerax. Bec tena. HesecomocTh

3.8

Cuna tpenus. TpeHue cKoabXeHUs U TpeHHE MTOKOsl. TpeHue B
IIPUPOJE U TEXHUKE

3.9

CroxeHne Ccwl, HampaBlI€HHBIX 1O OJHOW  MPAMOIA.
PaBHOelicTByOIIAsA CHIT

3.10

[TpakTuyeckue pabOTHI:

Omnpenenenre CKOPOCTH PAaBHOMEPHOIO ABMXKEHHUS (IIapHKa B
KHUJIKOCTH, MOJIIM 3JIEKTPHUUECKOTr0 aBTOMOOWJIS W Tak
nanee). OnpeneneHue cpeaHell CKOPOCTH CKOJIBKEHUsS OpycKa
WIM IIapuKka IO HaKJIOHHOW Tuiockoctu. Ormpenenenue
IUIOTHOCTH TBEpAOro Tena. OMBITH, JAEMOHCTPUPYIOILIUE
3aBUCUMOCTh pacTsDKeHus (medopmariv) TpPYKUHBL  OT
MPUIIOKEHHOU CHJIBI. OnbITHI, JEMOHCTPUPYIOIIHE
3aBUCUMOCTh CHJIBI TPEHHsI CKOJIBKEHUS OT Beca Tela H
XapakTepa CONMPHUKACAIOIINXCs TOBEPXHOCTEMN

3.11

@usnueckre SBIECHUS B HNPUPOAC: INPUMEPBI IBUKEHUS C
pa3IMYHBIMM CKOPOCTSIMH B JKMBOM M HEKUBOM IIPUPOLE,
JCUCTBUE CUJIBI TPEHUS B IPUPOAE U TEXHUKE

3.12

TexHuueckrue ycTpoicTBa: AMHAMOMETP, MOIIUITHUKA

JIABJIEHME TBEP/IBIX TEJ, )KUKOCTEN 1 TA30B

Haenenne T1BEpmoro Tena. CrocoObl yMEHBIIEHUS U

4.1 YBEJIMUYEHUS TaBJICHUS

49 JlaBrmenne rasza. 3aBHCHMOCTh JIaBJICHUS Ta3a OT 00BEMa,
TEeMIIEPATYpPhI

43 [lepenaya naBneHUss TBEPABIMH TENaMH, >XUIKOCTIMHU U

) razami. 3akoH [lackans. [lHeBMaTH4YeCKHE MaIIMHBI
3aBUCUMOCTh  JaBJICHHUSI  JKUJIKOCTH  OT  [JIyOMHBI.

4.4 Iunpocratuueckuii  mapagokc. CooOmarommecss COCYIbI.
['unpaBnuueckre MEXaHU3Mbl
Atmochepa 3emnu u atMmochepHoe maBieHue. [IpuanHbBI

45 CYLISCTBOBAHMS  BO3AYIIHOW oOomouku 3emmn. OmbIT

) Toppuuennu. 3aBUCUMOCTH aTMOC(HEPHOTO JaBICHUS OT
BBICOTHI HaJl YDOBHEM MODSI

16 N3mepenne armocdepHoro mamneHus. [lpuboper  mis

) M3MEPEHUs: aTMOC(EPHOTO TABICHUS

47 JleicTBrE KUAKOCTU M ra3a Ha IMOIPYKEHHOE B HUX TEIO.

) Britankuparomias (apxuMenoBa) cuia. 3akoH Apxumena

4.8 [InaBanue ten. Bo3gyxormnaBanue

4.9 [IpakTuueckue paboThI:




HccnaemoBanne 3aBHCHMOCTH Beca Tella B BOJE OT 00OBEMa
NOTPYXEHHOW B JKUAKOCTh yacTH Tena. OmnpezneneHue
BBITAJIKUBAIOLIEH CHJIBI, IEMCTBYIONIEH HA TEJIO, MTOTPYKEHHOE
B XKUAKOCTb. [IpoBepka HE3aBUCUMOCTH BbITAJIKUBAIOLIEH
CUJIbI, AEHCTBYIOIIEH HAa TEJIO B YKUJIKOCTH, OT MaccChl Tela.
OnbIThl, TEMOHCTPUPYIOLIME 3aBUCUMOCTH BBITAJIKUBAIOLIEH
CWJIBbI, NEUCTBYIOIIEH Ha TEJIO B JKUIKOCTH, OT 00BEMa
MOrPY’KEHHOM B JKHUJIKOCTh YaCTU TeJla U OT IUIOTHOCTH

AKUIKOCTH. KoHcTpynpoBanue apeoMeTpa 1581071
KOHCTPYMPOBaHUE JOJIKU u OIpezie/IEeHUE eé
TPy30MOABEMHOCTH
410 duznyeckue SBIECHUS B MPHUPOJE: BIMsSHHE aTMoc(hepHOro
JaBJICHUA Ha JKUBOU OpTraHu3M, IIaBAHUC pI:I6
TexHuueckue  yCTpOWCTBA:  COOOIIAIOIIMECS  COCYBI,
411 YCTPOMCTBO BOJIOIIPOBO/IA, TUIPABINYECKUN npecc,

MaHOMeTp, OapomeTp, BBICOTOMEp, MOPIIHEBOW Hacoc,
apeoMeTp

PABOTA, MOIIHOCTD, SOHEPI'MA

5.1 Mexanunueckas pabota
5.2 MexaHndeckasi MOILIHOCTh
53 [IpocTeie MeXaHU3MBI: pbIYar, OJOK, HAKIOHHAS IJIOCKOCTb.
[IpaBuiio paBHOBECHSI pblyara
5.4 [IpuMeHeHne npaBuiia paBHOBECHS phluara K OJIOKY
«3050TOC TpPaBWIO» MeXaHWKU. KodpduIMeHT Mmone3Horo
5.5 neiicTBusi MexaHu3MoB. IIpocTbie MexaHHW3MBI B OBITY H
TEXHUKE
5.6 [ToTeHimanbHast SHEPTUM TeJa, MOIHATOTO Hall 3eMIIEN
5.7 Kunernueckas s3Heprus
> 53 [lonnas mMexaHuueckas _DHEprus. 3aKOH W3MEHEHUs U
COXpaHEHUsI MEXaHUYECKON SHEPTUU
[TpakTrueckue pabOTHI:
Omnpenenenne pabOThl CHJIBI TPEHUS TPU PABHOMEPHOM
59 JNBWKEHUH TeJa 1O  TOPU3OHTAIBHOW  IMOBEPXHOCTH.
UccnenoBanue ycinoBud paBHOBecHs pwluara. M3mepeHue
KII/] nakinoHHO# TUIOCKOCTH. M3ydeHHne 3aKkoHa COXpaHEHUs
MEXaHUYECKON DHEPrun
5.10 @u3nuecKue SBICHUS B IPUPOJIE: PhIYAry B TEJIC YEJIOBEKA
TexHuueckne  yCTpOWCTBA:  pblyar,  IOJBWXHBIA U
5.11 HEMOJBWKHBIM  OJIOKM, HAaKJIOHHAs IUJIOCKOCTh, IPOCTHIE
MEXaHU3MBI B OBITY
8 KIIACC
Kon
paztena Koa 31emenTa IIpoBepsiemble 3J1eMEHTHI COAEPKAHUSA
6 TEITJIOBBIE ABJIEHUA
6.1 OCHOBHBIE TOJOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUU




CTpOe€HHUs BemiecTBa. Macca W pa3Mepbl MOJIeKyJ. OIMbITHI,
MNOATBCPIKAAIOIIUC OCHOBHBbBIC IIOJIOKCHU A
MOJIEKYJISIPHOKHHETUYECKOW TEOpUU

Mopenu TBEPAOTO, KUAKOTO M Ta3000pa3HOTO COCTOSTHUH

6.2 BemiectBa. Kpucramnmudyeckue u amopdHblie Tena

63 OOmbsicHeHnE CBOﬁSTB ra3oB, XUIKOCTEH U TBéEpI[HX TEJl Ha
OCHOBE TOJIO)KEHUN MOJIEKYJIIPHOKUHETHUYECKON TEOPUHU

6.4 CmauyuBaHuE U KaNWJUISIPHBIE SIBJICHUS

6.5 TemnoBoe pacIMpeHne U CKaTHE

6.6 Temnepatypa. CBsi3b TEMIIEpATypPbl CO CKOPOCTHIO TEILIIOBOTO

) JIIBUKECHUS YaCTHI]
6.7 Bayrtpennss sHeprus. CrnocoObl HW3MEHEHHs BHYTPEHHEH
) SHEPTHUU: TeIUIoNepeaada U COBEpIIeHNE pabOThI

6.8 Buabl Temsonepenaun: TEIUIONPOBOJHOCTh, KOHBEKIUS,
W3JTy4YCHHUE

6.9 KommgecTBo TemmoTel. Y aelbHas TEIIIOEMKOCTh BEIECTBA

6.10 TennooOMeH U TEIJIOBOE paBHOBECHE. Y PaBHEHHE TEIIJIOBOTO
Oananca

6.11 [InaBneHue u OTBepAEBaHUWE KPUCTAUIMUYECKUX BELIECTB.
VaenpHas TEmI0Ta MIaBICHUS
[TapooOpazoBanne u kouzaeHcanus. Vcmapenuwe. Kumenue.

6.12 VnenpHast ~ TemioTa  mapooOpa3oBaHUsS.  3aBHUCHUMOCTh
TEMIIEPATYPHI KUTIEHUSI OT aTMOC(hEepHOTO TaBICHUS

6.13 Brnaxxnocts Bo3yxa

6.14 DHeprus ToIMBa. Y IeibHas TEMI0Ta CrOpaHUs
[Tpuntunsl padboTsl TernoBeix asurareneir KIIJ[ remmoBoro

6.15 nBurarens. TeryoBble ABUTATEIM M 3alluTa OKpY)Karoulen
Cpelibl

6.16 3aKOH COXpaHEHUsI W MPEBPAIllCHHs] SHEPTHMH B TEIJIOBBIX
nporeccax
[IpakTuyeckue pabOTHI:
OnbITEl MO0 OOHAPY)KEHHUIO JEHCTBHS CHJI MOJIEKYJISIPHOTO
MIPUTSKEHUSL.
OnbITEl MO BBIPAIMBAHUIO KPUCTAIJIOB MOBAPEHHOM COJU
WJIU caxapa.
OnbITel TIO HAOJIONEHUIO TEIJIOBOTO PACHIUPEHHS Ta30B,
KUJIKOCTEN U TBEPIBIX TEIL.
Omnpenenenue qaBaeHUs BO3ayXa B OAJIJIOHE MITIPHUIIA.

6.17 OnbIThL, JEMOHCTPUPYIOILIUE 3aBUCUMOCTD JaBJICHUS BO3AyXa

0T ero o0bEMa U HarpeBaHUs WU OXJIAXKICHHUS.

[IpoBepka rumoTe3bl JUHEWHOM 3aBUCUMOCTH  JUJIMHBI
CTOJIOMKA IKUJKOCTH B TEPMOMETPHUECKOW TpyOKe OT
TEeMIIepaTypBhl.

HaGmronenne wu3MeHeHUsT BHYTpPEHHEH OJHEprud Teia B
pe3ynbTaTe TeIIonepeaadd U padoThl BHEITHUX CHIL.
HccnenoBanue sBiIeHUS TeIJIOOOMEHa MpPH CMEUIMBaHUHU
XOJIOJTHOW Y TOPSIYE BOJBI.

OnpeneneHne KOJIUYECTBA TEIUIOTHI, IMOJYYEHHOTO BOJIOH




IIPU TEIJIOOOMEHE ¢ HarpeThIM METAJUIMYECKUM LIUIMHIPOM.
Onpenenenne ynenbHON TEIUIOEMKOCTH BELLIECTBA.
Hccnenosanue npouecca UCIapeHus.

Onpenenenre OTHOCUTENBHOM BIaXXHOCTH BO3yXa.
Onpenenenne ynenbHON TEIUIOTHI IUIABJICHUS JIBJIA.

Oduznyeckue  SABJICHHMS B NPUPOJE:  MOBEPXHOCTHOE
HATSOHKCHHE W KalWJUIAPHBIC SBICHUS B MPUPOJE, KPUCTAILIBI

6.18 B npupojae, usnydeHue CoJiHIla, 3aMep3aHUE BOJIOEMOB,
MOpCKHUe Opu3bl; 00pa3oBaHHE POCHl, TYMaHa, MHEsl, CHETa.
Texnuyeckue YCTPOMCTBA: KaIuJUIspBL, [IPUMEPBHI
UCIOJIb30BaHUS  KPUCTAJUIOB, JKHIKOCTHBIA TEPMOMETD,

6.19 JATYMK TEMIIEpaTypbl, TEPMOC, CUCTEMa OTOILICHUS JOMOB,

TUTPOMETPBI, TCUXPOMETp, MapoBas TypOWHa, ABUTaTENb
BHYTPEHHETO CTOPaHUS.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHW A

7.1 Dnektpusanus Ten. [[Ba posia aIeKTpUUECKUX 3apsiaoB
B3aumopeiictBue  3apsokeHHbIX  Ten.  3akoH — Kynona

7.2 (3aBUCUMOCTh CHJIBI B3aMMOICUCTBUS 3apsDKEHHBIX TeNl OT
BEJIMYMHBI 3aPSI0B U PACCTOSHUS MEXTy TeJIaMH)
OnekTpuyeckoe 1mone. Hanpspk€HHOCTh  AIEKTPUYECKOTO

7.3 nosid. IlpyHuMn cyneprno3uuuy 3JIEKTpUYECKUX Mojeld (Ha
Ka4ueCTBEHHOM YPOBHE)
Hocutenn  snekTpuyeckux  3apsAoB.  DJIEMEHTAPHBIN

7.4 anektpuueckud 3apsan. Ctpoenue artoma. [lpoBoaHuku u
JTUDIIEKTPUKU

7.5 3aKOH COXPaHEHHUS AIEKTPUUECKOTO 3apsiaa

76 DJIEKTPUUYECKU I TOK. YcnoBus CYIIECTBOBaHUS
AIEKTPUUYECKOTO TOKA. ICTOUHHMKHU MOCTOSIHHOTO TOKA

77 JIeHcTBHSL 3IEKTPUYECKOTO TOKa (TEIIOBOE, XUMHYECKOE,
MarHMTHOE). DJIEKTPUUYECKUN TOK B )KUJKOCTSIX U ra3ax

73 Onexktpuueckasgs nenb. Cuna  ToKa.  DJIEKTPUUYECKOE
HaIpsDKEHUe

79 ConpoTtuBiieHUE TPOBOAHUKA. YIEIBHOE COMPOTHUBIICHUE
BEILIECTBA

7.10 3akon OMa JJ1s yyacTKa Lenu

711 [TocnenoBarensHOE u napajuienbHoe COEIMHEHHUE
ITPOBOJIHUKOB

712 PaboTa 1 MOIIHOCTB AJIEKTPUUECKOTO TOKA. 3akoH JIKoyist —

’ Jlenna

713 DONeKTpUYecKre TIeNu W TMOTPEOUTENH  AICKTPUIECCKOM
sHepruu B ObITy. KopoTKO€ 3aMbIkaHue

714 [TocrossHHblE  MarHuTHL.  B3auMoOIeWCTBHE  MOCTOSHHBIX
MarHuTOB

715 MarnuTtHoe nosje. MarHuTHoe noje 3eMiu U ero 3HaueHue
JUTSL S)KU3HU Ha 3eMile

716 OneiT Opcrena. MarHuTHOE MOJIE€ DJIEKTPUYECKOIO TOKa.

HpI/IMeHeHI/Ie SJICKTPOMAardHuTOB B TCXHHUKE




7.17

JlelicTBU€ MArHMUTHOTO TIOJSI Ha TMPOBOJHUK C TOKOM.
3JI€KTpOI[BI/II‘aTeJIB IIOCTOSAHHOT'O  TOKa. Hcnonb3oBanue
AJIEKTPOJIBUTATENIE B TEXHUYECKHMX YCTPOMCTBaX W Ha
TPAHCIIOPTE

7.18

Oneitel ®Dapanes. fIBieHHE AIEKTPOMArHUTHOW WHIYKIIMH.
[IpaBuio Jlenma

7.19

Onektporereparop. CrocoObl TONMYYEHUS DICKTPUICCKON
SHEPTUU. DIEKTPOCTAHIIUU HAa BO30OHOBIISIEMBIX MCTOUYHUKAX
SHEPTUU

7.20

[TpakTrueckue pabOTHI:

OnbITHl MO HAOMIOJCHUIO DJIEKTPU3ALMU TEN HHIYKIHEH U
IIPU CONPUKOCHOBEHMH.

HccnepoBanue  NEHWCTBUS  DJIEKTPUYECKOTO IO Ha
MIPOBOJIHUKY U JUDJICKTPUKHU.

COopka ® mpoBepka pabOThl DIIEKTPUYECKOW  IIeTH
ITOCTOSIHHOTO TOKa.

N3mepenue u peryaupoBaHue CUIIbI TOKA.

N3mepenne u peryampoBaHue HaPsHKEHUS.

HccnenoBanue 3aBUCHUMOCTH CHJIBI TOKA, MIYIIErO 4Yepe3
pE3UCTOp, OT CONPOTHUBIICHUS PE3UCTOpPA M HANPSDKEHHUS Ha
pe3ucrope.

OnbITL, TEMOHCTPUPYIOIIHUE 3aBHUCHUMOCTH 3JIEKTPHUYECKOTO
CONIPOTHBJIEHUS TPOBOJHUKA OT €ro JUIMHBIL, IIJIOLIAAH
MTONEPEYHOI0 CEYEHUSI U MaTepHaa.

IIpoBepka  mpaBwiIa  CIOXKEHUS  HANOPsDKCHUM — IIpU
MIOCJIEIOBATEIbHOM ~ COEAMHEHUM  JBYX  PE3UCTOPOB.
IlpoBepka mnpaBuia [ CWJIBI TOKa IpU MapajlIeIbHOM
COECIMHEHUH PE3UCTOPOB. Onpenenenue paboThI
JJIEKTPUYECKOTO  TOKAa,  HAYLIEr0  4epe3  pPe3UCTop.
OnpeneneHre MOUTHOCTH 3JIEKTPUYECKOTO TOKA, BBIIEISIEMON
Ha pesucrope. McciaenoBanue 3aBUCHMOCTH CHIIBI TOKA,
UIYLIET0 4Yepe3 JaMIIOUKy, OT HalpsOKEeHUs Ha Heu.
Onpenenenne KIIJ HarpeBaTelIs. Hccnenosanue
MarHuTHOTO  B3aWMOJEHCTBUSI  ITOCTOSIHHBIX  MAarHUTOB.
N3ydyeHre MarHUTHOTO MOJISI IOCTOSIHHBIX MAarHUTOB IPU HUX
o0beMHEHNH W pasneneHud. lccrmenoBaHue AelcTBUS
JJEKTPUYECKOTO TOKAa HA MAarHUTHYHO CTpenky. OTmbITHI,
JEMOHCTPUPYIOLIUE 3aBUCUMOCTb CHJIBl B3aUMOJEHCTBUS
KaTyIIKM C TOKOM M MarHuTa OT CWJIbl TOKAa M HalpaBJICHUS
TOKa B KaTywike. M3ydyeHue AeiCTBHS MAarHUTHOIO IOJIA HA
MPOBOAHUK ¢ TokoM. KoHcTpyupoBaHue u uzyueHue paboTbl
anexktpoasurarens. M3mepenue KIIJI anexkrponBuratenbHoi
ycTaHOBKH.  OmBITBI  TO  MCCIECAOBAaHUIO  SIBJICHUSA
ANIEKTPOMAarHUTHOM MHIYKIMU: HCCIEJOBaHUE HW3MEHEHUI
3HAYEHMS ¥ HAPABJICHUS] HHAYKIIMOHHOTO TOKA

7.21

Ouznyeckue SIBICHUS B MPUPOJE: FIEKTPUUECKUE SIBICHUS B
aTMocdepe, 3IEKTPUIECTBO KUBBIX OPraHU3MOB, MArHUTHOE
mosie 3eMiu, Apeid MOJIFOCOB, pOJIb MAarHUTHOTO TOJIS ISt
JKHU3HU Ha 3GMJI€, MOJISIPHOC CUSAHUC

7.22

TexHudeckue  yCTPOMCTBA:  3JIEKTPOCKON,  aMIIepMeTp,




BOJITMETP, pEOCTaT, CUETYMK DIJIEKTPUUYECKOW HHEPruw,

DJIEKTPOOCBETUTEIbHBIE npudopHl, HarpeBaTelIbHEIE
AIEKTPOIPUOOPHI (mpumepsl), AJICKTPUUYECKUE
npeaoxXpaHuTeIn, QJICKTPOMArHuT, QJICKTPOABUTATCIIb

IOCTOSAHHOI'O TOKA, rCHEPATOP IMMOCTOAHHOI'O TOKa

9 KUIACC
Kon
pasjena Kog anementa IIpoBepsieMble 2IEMEHTHI COAECPHKAHUS
MEXAHUWYECKUE SBJIEHUA

31 MGX%HI/I‘IGCKOG nBrkeHue. MarepuanbHas Touka. Cucrema
oTcuéra

8.2 OTHOCUTENBHOCTh MEXAHUUYECKOTO JIBUIKEHUSI

8.3 PaBHOMEpHOE MPSIMOJIIMHENHOE JBUKEHUE

3.4 HepaBHomepHoe mnpsamonnHelHoe nBuxkeHue. CpenHss u
MI'HOBEHHAsl CKOPOCTb TeJla IIPU HEPABHOMEPHOM JBUKEHUU

8.5 Yckopenue. PaBHOYCKOpEHHOE NIPSIMOIIMHENHOE IBUYKEHUE

8.6 CBobOonHoe magenue. OnbiTel [anunes
PaBHOMEpHOE ABMXKEHUE IO OKPYKHOCTH. Ilepuon m gyacrora

8.7 oOparreHusl. Jluneitnas u yriioBas CKOpOCTH.
LIeHTpOCTPEMUTENIBHOE YCKOPEHUE

8.8 ITepsbiii 3akoH HproTOHA

8.9 Bropoii 3akon HeroToHa

8.10 Tpetuii 3akon HeroToHa

8.11 [TpuHIMIT Cynepno3UIIUU CHIT

8.12 Cuna ynpyroctu. 3akoH ['yka

8 3 13 Cuna TpeHus:: cuiia TPEHHsI CKOJIbKEHUS, CUJIa TPEHUS MTOKOS,

JIpyrue BUJbI TPEHUS

3 14 Cuna TSKeCTU U 3aKOH BCEMHUPHOTO TATOTEHHUA. Y CKOPEHUE
CBOOOTHOTO Ta/ICHUS

315 JBuxenune nnaner Bokpyr Comnua. IlepBas xocmuueckas
ckopocTh. HeBecoMocTh 1 neperpy3ku

8.16 PaBHOBecue MaTeprabHONM TOYKU. AOCOIIOTHO TBEPIOE TEIIO

317 PaBHOBeCHE TBEPAOro TeNa C 3aKPEIUIEHHON OChIO BpalllCHUS.
MowmeHT cuisl. LleHTp TsKecTH

8.18 Nmnynbe Tena. U3Menenne umnysbca. Mnynbce cuisl

8.19 3aKOH COXpaHEHMsI UMITYJIbCa

8.20 PeakTnBHOE NBIKEHUE

8.21 Mexannueckasi paboTa U MOITHOCTh

822 Pabora cui TskecTH, ynpyroct, TpeHus. CBs3b dHEPTUH U

' paboThI

823 [loTenuuaneHas DHEPrus Tena, MIOJIHATOTO Haj
MOBEPXHOCThIO 3eMJIU

8.24 [ToTeHmanpHast SHEPTUsl CHKATOW MPY>KUHBI

8.25 Kunernueckas sneprus. Teopema 0 KHHETUYECKOW SHEPTUU




8.26

3aKOH COXpPaHEHHSI MEXaHUYECKON SHEPIUU

8.27

[IpakTrueckue pabOTHI:

Omnpenenenne cpeaHeld CKOPOCTH CKOJNBKEHHUs OpycKa WIH
JBUKEHHS IIapuKa M0 HAKJIOHHOM muiockoctu. OmnpeneneHue
YCKOpPEHHSI Tejla I[P PAaBHOYCKOPEHHOM IBIDKEHUH IO
HAKJIOHHOM IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTM IIyTH OT BpPEMEHHM IIpHU
PaBHOYCKOPEHHOM JBM)KEHUU 0€3 HauaibHOW CKOPOCTH.
[IpoBepka rumoTe3sl: eClid MpU PaBHOYCKOPEHHOM JIBHKEHUHU
0e3 HayalbHON CKOPOCTU MYTU OTHOCSTCS KaK psifi HEYETHBIX
4Hucell, TO COOTBETCTBYIOIIME IPOMEKYTKH BPEMCHH
OJIMHAKOBBI.

I/ICCHGI[OBaHI/Ie 3aBUCHUMOCTU CHJIBI TPCHUSA CKOJILKCHHA OT
CWJIBI HOpMasibHOTO faBieHus. Onpenenenue KodphuueHTa
TpeHMsI CKoOJIbkeHus. OnpeneneHue >KECTKOCTH MPY>KUHBI.
Onpenenenne pabOThl CUJIBI TPEHHS TPU PaBHOMEPHOM
JABHUKCHUU TCiIa 10 FOpH3OHTaJIBHOI>'I IMOBCPXHOCTH.
Omnpenenenne paboThl CHIIbI YIIPYTOCTH MPHU MOABEME Ipy3a ¢
HUCITIOJIB30BAHUEM HCIIOABUKHOT'O U ITIOABHUKHOTI'O 6JIOKOB

8.28

(DI/IBI/I‘IGCKI/IG SBJICHUA B npnpoz[e: HpI/IJII/IBbI U OTJIMBBI,
nwkeHne 1uiaHeT CoONMHEYHOM  CHCTEMBI, PEaKTUBHOE
JOBUXKCHUC KUBBIX OpFaHI/IBMOB

8.29

TexHu4eckue yCTpOMCTBA: CIIMAOMETD, NaTYUKU IOJIOKECHMUS,
pPacCTOSIHUSA U YCKOPEHUS], PAKEThI

MEXAHNWYECKUE KOJIEFAHHMA 1 BOJIHBI

KonebarenpHoe nBuxkeHue. OCHOBHBIE —XapaKTEPUCTHKH

9.1 KOJICOaHM: IEPHUOJT, YaCTOTa, aMILUTUTY/Ia
99 MaremaTnueckuii U TpYyKMHHBIA MasTHUKU. [IpeBpaiieHue
) SHEPTrUM MPHU KoJIeOATeTLHOM JIBHKEHUU
93 3aryxatomue  KoieOaHus.  BblHyXaeHHbIe — KoJeOaHMs.
' Pe3onanc
Mexanndyeckne BOJIHBI. (CBONCTBAa MEXAHUYECKUX BOJIH.
94 [IpononeHble W TONEpeYHbIE BONHBL. J[MMHA BONHBI |
' CKOpOCTh €€ pachpocTpaHeHus. MexaHW4yecKue BOJHBI B
TBEPIOM Telle, CECMUYECKUE BOJIHBI
9.5 3ByK. ['pomMKoOCTb 1 BbICOTa 3ByKa. OTpakeHueE 3ByKa
9.6 Wudpa3Byk u yiabTpa3Byk
[IpakTrueckue pabOTHI:
Omnpenenenue YaCTOTBI u neprojaa KoseOaHuit
MaTeMaTHYeCKOro MasiTHUKA.
Onpenenenne 4acTOThl M TEpUOAa KOJNEOAHUN MPYKUHHOTO
MasiTHUKA
9.7 Hccnenosanue 3aBUCUMOCTHU nepuoaa KoseOaHun

MOJIBELICHHOTO K HUTH Tpy3a OT UIMHBI HUTH. VccnenoBanue
3aBHCHUMOCTH TNE€pHO/Ia KoJeOaHUI MPYKUHHOTO MAasATHUKA OT
Macchl rpy3a. [IpoBepka HE3aBHCUMOCTH TIeproaa KoaeOaHmit
rpy3a, MOJABEIIEHHOIO K HUTH, OT MAacChl Ipy3a U KECTKOCTU
npyXuHbl. MI3Mepenue yckopeHusi cCBOOOIHOTO MaIeHus




Ouznyeckue SBIEHUS B TPUPOAE: BOCIPUATHE 3BYKOB
9.8 YKUBOTHBIMU, 3€MJIETPSICEHUE, CEHCMUYECKHUE BOJIHBI, IlyHAMH,
9X0
99 TexHuueckue  yCTpoOICTBa: 3X0JIOT, HCTOJIb30BaHUE
) yIbTpPa3ByKa B OBITY U TEXHHUKE
OJIEKTPOMAT'HUTHOE I1OJIE U DJIEKTPOMATI'HUTHBIE BOJIHbBI
10.1 ONEKTPOMAarHuTHOE  MoJie.  DIEKTPOMArHUTHBIE  BOJIHBI.
CBoMCTBA JIEKTPOMAarHUTHBIX BOJH
10.2 [IIxana 37€KTPOMArHUTHBIX BOJIH
103 OneKTpoMarHuTHass npupojga cBera. CKOpPOCTb  CBeTa.
BonHoBBIE CBOMICTBA CBETa
10 [IpakTrueckue pabOTHI:
104 H3ydyeHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C IOMOIIBIO
MOOMIBHOTO TenedoHa
®dusnyeckue SBICHUS B MPUPOJE: OMOJIOTHYECKOE JIEHCTBHE
10.5 BUJIUMOTO, yABTPaUOIETOBOTO U PEHTTEHOBCKOIO
W3JTyYEHU
10.6 TexHuueckue YCTpOMCTBA: § HCTOJIb30BaHKUE
AJIEKTPOMATHUTHBIX BOJIH ISl COTOBOM CBSI3U
CBETOBBIE SABJIEHUA
11.1 JlyueBas monenb cBera. IcTouHnku cBeTa
11.2 [IpsamonuHETHOE pacIpOCTPaHEHUE CBETA
113 Otpaxenne cBeta. [lnockoe 3epkano. 3aKOH OTpaKEHUS
CBeTa
11.4 [Ipenomnienne cBeta. 3akoH mnpenaomieHus cBeta. IlomHoe
BHYTpPEHHEE OTpaKEHUE CBETA
11.5 JIunza. Xop nyyen B IMH3E
11.6 OnTuueckast cucrema ¢oroanmapara, MHKpOCKONa H
TEJIECKOoIa
11.7 I'maz kak onruyeckas cucrema.  biIHU30pyKoCTh U
JATbHO30PKOCTh
11.8 Paznoxenne Oemoro cBera B crektp. OmbiTel HblOTOHA.
11 ClokeHHe CeKTpaIbHbIX IIBETOB. [[ucnepcus cBeta
[IpakTrueckue pabOTHI:
UccnenoBanue 3aBUCUMOCTH YIJIa OTPAKEHUSI CBETOBOTO
Jdyd4a OT yIJia maJeHHUsl.
N3ydyenne XapakTepUCTHK H300paK€HUsS IpeaMera B
IJIOCKOM 3€pKajie.
UccnenoBanue 3aBUCUMOCTH YIJIa TMPEJIOMIICHUSI CBETOBOTO
11.9 Jly4a OT yIJla aJicHUs Ha TPAHUILIE «BO3YX — CTEKIIO».
[Tonydenue n300paxeHuii ¢ TOMOIIBIO COOUPAOIIEH JIMH3BI.
Onpenenenne (POKYCHOTO PACCTOSIHUS U ONTHYECKOM CHIIBI
coOuparoIe JTHH3BIL.
OnBITHI 1O Pa3JI0KEHUIO OEJIOTr0 CBETA B CIIEKTP.
OneIThl MO BOCHPUATHIO I[BETa MPEAMETOB TMPHU  UX
HaOJIOJICHUU Yepe3 [IBETOBBIC (PHIIHTPHI
11.10 ®dusunyeckue siBjaeHus B mpupose: 3atmenusi Connia u JIyHsl,




[[BETa TeJ, ONTHYECKHE sBJICHUS B atrmocdepe (1BeT Heba,
pedpakuus, paayra, MUPax)

11.11 TexHuueckue yCTpOWCTBA: OYKH, MEPHUCKOI, (oToammapar,
ONTHUYECKUE CBETOBOBI

KBAHTOBGIE SBJIEHUA

12.1 OmnbiTel Pezepdopaa u mmanerapuas mojaens aroma. Mojeinb
aroma bopa

122 Ucnyckanne u moriomeHue cBeTa aroMoM. KBaHTBHL
JIuHeityaTeie CIEKTPbI

12.3 PagroakTuBHOCTB. Asb(a, 6eTa- U raMMa-u3IydeHHsI

104 Crpoenue aromHoro sjapa. HykionHas Mopenb aTOMHOTO

’ sanapa. 3oTomsl

125 PannoaktuBHbie  mpeBpamieHus. Ilepuon  mosypacnana
ATOMHBIX sIJIEP

12.6 Snepuble peakuuu. 3aKOHBI COXPAHEHUS 3apsIOBOIO U
MacCOBOT'O YHUCEI

12.7 DHEpPrus CBI3U AaTOMHBIX sAziep. CBsA3b MACChl U SHEPTUU

12 12.8 Peakuuu cuHTe3a u geneHusa saep. VCTOYHHMKHA SHEpruu

Connua u 3B€37

12.9 SnepHas sHepreTuka. [[elicTBUE paIMOAKTUBHBIX W3ITYYEHUM
Ha KUBbIE OPTaHU3MBbI
[IpakTuyeckue paboOTHI:
HaGnrogenne  CIIOMIHBIX W JIMHEWYATBIX  CIIEKTPOB

12.10 U3IIy4YCHHUS.
HccnenoBanue TPEKOB: W3MEPEHHME SHEPIMM YacTHULBI IO
TOPMO3HOMY MyTH (110 hoTOrpadusm).
W3mepenue paaroakTUBHOTO (oHa
®duznyeckue  SABJICHHS B TNPHUPOJIE:  €CTECTBEHHBIN

.11 paAMOaKTUBHBIN (OH, KOCMHYECKHE ITy4H, pajHOaKTHBHOE
U3JIy4eHUE MIPUPOIHBIX MUHEpPAJIOB, NENUCTBHE
PaIMOaKTUBHBIX U3TyYEHUN HA OPraHu3M YellOBEKa

12.12 TexHu4eckue yCTpOMCTBA: CIEKTPOCKOIN, HWHIMBHUIYaJIbHBINA
JIO3UMETP, Kamepa Bunbcona




ITPOBEPAEMBIE HA OI'D 10 ®U3UKE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHMSI OCHOBHOM OBPA30OBATEJILHOI ITPOT'PAMMBI OCHOBHOI'O
OBILIEI'O OBPA30OBAHUA

Kon
NMPoBePSIEMOro
TpeOOBaHUSA

IIpoBepsiemblie TpeOOBAHUSA K MPeEAMETHBIM pe3yJbTaTamMm 0a30B0Or0
YPOBHSI OCBO€HHSI OCHOBHOM 00pa30BaTe/IbHON MPOrpaMMbl OCHOBHOT'O
o01ero oopazosanus Ha ocHoBe PI'OC

[Tonnmanue ponu (GU3UKK B HAy4YHOW KapTUHE MUPA; cPOPMUPOBAHHOCTH
0a30BbIX MPEJCTABICHUNA O 3aKOHOMEPHOW CBS3M U [O3HABAEMOCTHU
ABJIGHUW  TPUPOABI, O  POJM  JKCIEpUMEHTa B  (QuU3UKe, O
cucreMoobpasymomeil poiau (U3MKM B Pa3BUTHH ECTECTBEHHBIX HAayK,
TEXHUKU U TEXHOJOTUH, 00 3BOIIONUU (PU3NUYECKUX 3HAHUN U MX POJIU B
LIEJIOCTHOM €CTECTBEHHOHAYYHON KapTMHE MHpPA, O BKJIAJAE POCCUUCKHUX U
3apyOeKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, OOBICHEHHE MPOIIECCOB
OKPYXKaroIero MUpa, pa3BUTHE TEXHUKHU U TEXHOJIOTHH

3HaHus O BUJAX MaTrepuu (BEIIECTBO W MOJIE), O ABM)KCHHUH KakK Criocobe
CYILIIECTBOBaHHUSI MaTepuH, 00 aTOMHO-MOJIEKYJISIPHOM TEOpUU CTPOCHUS
BEIIECTBa, O (DU3MYECKON CYIIHOCTH SIBJICHUU MPUPOABI (MEXaHUYECKUX,
TEIUIOBBIX, 3JIEKTPOMAarHUTHBIX U KBAHTOBBIX); YMEHHUE PA3INYaTh SIBICHUS
M0 ONHCAHUIO WX XapaKTePHBIX CBONCTB U HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (U3NYECKOe SBJICHHE, YMEHHE pacro3HaBaTh
MPOSIBIICHUE W3YYEHHBIX (PU3UYECKHUX SBICHUH B OKPYXKAIOUMIEM MUPE,
BBIJICIISISI X CYIIECTBEHHBIC CBOMCTBA (MPU3HAKH)

BnaneHne ocHOBaMM NOHATHMMHOIO amnmapara M CHMBOJIMYECKOIO S3bIKa
GU3MKKM M HCHONB30BAHME MX IS pEHIeHUs Y4eOHBIX 3a/ady; yMEHUe
XapakTepu3oBaTh CBOMCTBAa Tell, (U3MYECKUE SIBICHUS M IPOLECCHI,
UCTIONB3Ys PYHIAMEHTAIbHBIE U SMITUPUYECKHIE 3aKOHBI

YMeHue onuchiBaTh U3yYEHHBIE CBOWCTBA Tel M (U3NYECKUE SBICHMUS,
UCTIOJNB3YS (PU3NUYECKUE BETHUNHBI

Brnagenre ocHOBaMU METOJIOB HAYYHOTO TO3HAHMSI C YUYETOM COOIIOACHHS
npaBujI 6€30macHOro Tpyaa: HabmoneHne PU3NIECKUX SIBJICHUMN:

YMEHHE CaMOCTOSITEIbHO COOHMpAaTh JKCIEPUMEHTAIBHYIO YCTAaHOBKY U3
JAHHOTO Habopa 00OpYIOBaHUS 10 HHCTPYKIIUH, ONMCHIBATH XOJI OIBITA H
3aMHUCHIBATh €T0 PE3YNbTAThI, (HOPMYITHPOBATH BHIBOIBL;

NPOBEICHUE TPSAMBIX W KOCBEHHBIX HM3MEPEHHH (U3NYCCKUX BEIUYHH:
YMEHHE  IUIAaHUPOBaTh  M3MEPEHHUS,  CAMOCTOSTEIBbHO  COOMpaTh
AKCIEPUMEHTAIBHYIO YCTaHOBKY I10 WHCTPYKIIMH, BBIYMCIATH 3HAYCHHE
BEJIMYMHBI U aHAJU3UPOBATH MOJYUYEHHBIC PE3YyIbTaThl C YUETOM 33aJaHHOM
MIOTPEIIHOCTH PE3YJIbTaTOB U3MEPEHUH;

MIPOBEJICHHE HECJIOKHBIX AKCIIEPUMEHTATHHBIX WCCJICIOBAHMUIA,
CaMOCTOSITENTFHO COOMpaTh IKCIIEPHUMEHTAIBHYI0 YCTAaHOBKY W MPOBOJIUTH
UCCIICIOBAHNE 0 MWHCTPYKIMH, MPEJICTABIATH MMOTYYCHHBIE 3aBUCHMOCTH
GU3MYECKUX BEIMYMH B BHAE TaOMuI] W TrpaduKOB, YYUTHIBATH
MOTPEIIHOCTH, JENIaTh BBIBOJBI IO PE3YJIbTATaM UCCIICOBAHHUS

[Tonnmanmne XapakTepHBIX CBOWCTB (pU3MUECKUX Mojelneil (MarepuaibHas
TOUYKa, aOCONIIOTHO TBEPIOE TENO, MOJEIU CTPOCHHS ra3oB, KUAKOCTEH U
TBEPABIX TEJl, MJIAHETapHAas MOJEIb aToMa, HyKJIOHHAs MOJEIb aTOMHOTO
s7ipa) ¥ YMEHUE IPUMEHATh UX ISl O0BsICHEHUS (PU3NYECKUX TTPOILIECCOB

YMenue o0bACHATh (PU3MUECKHEe MPOIECChl U CBOMCTBA TEJ, B TOM YHUCIE U




B KOHTEKCTE CHUTyallUd NPaKTUKO-OPUEHTHUPOBAHHOTO XapakTepa, B
YaCTHOCTH, BBIABIIATH MPUIUHHO-CIICACTBCHHBIC CBIA3U U CTPOUTH
OOBSCHEHHE C ONMOpPOM Ha M3yYEHHBIE CBOWCTBA (PU3WUYECKHUX SBICHUH,
busnyecKre 3aKOHbI, 3AaKOHOMEPHOCTH U MOJICTTH

YMenue pemath pacu€THbie 3a1a4n (Ha 6aze 2 — 3 ypaBHEHU ), HCTIONB3YS
3aKOHBI M (POPMYJIBI, CBSI3BIBAIOIINE (PU3UICCKUE BEIMYUHBI, B YaCTHOCTH,
3aMMChIBaTh KPaTKOE YCJIOBHE 3a/layM, BBIABISATH HEIOCTAIONIUE JAHHEIC,
BBHIOMPATh 3aKOHBI W (OPMYJBI, HEOOXOAUMBIE Uil €€ pEIICHHS,
UCIIONIb30BaTh CIPABOYHbBIC JaHHBIC, MPOBOJUTH PAcUEThl U OILICHWBATH
PEATUCTUYHOCTH TOIYYEHHOTO 3HAYCHHS (PU3MUYECKOW BEITMYUHBI; YMEHHUE
OTIPECNATh Pa3MEPHOCTh (U3MUYECKON BEITUYMHBI, MOJNYYEHHOW TMIpH
peIIeHUH 3a]1a91

YMeHnue xapakTepu30BaTh NPUHIUIIBI AEHCTBUS TEXHUYECKUX YCTPOUCTB, B
TOM 4YHcie OBITOBBIX NPHOOPOB, W MPOMBIIUICHHBIX TEXHOJIOTHYECKUX
MPOLIECCOB MO UX OMMCAHUIO, UCIOIb3Ys 3HAHUS O CBOMCTBAX (PU3NUYECKUX
SIBJICHUN U HE0OXO0MMble (PU3HUECKUE 3aKOHOMEPHOCTH

10

YMeHI/Ie HCITIOJIb30BAaTh 3HAHUA O (bI/IBI/I‘IeCKI/IX SABJICHHUAX B HOBCGHHGBHOﬁ
KU3HHU Il oOecrieueHus] 0€30MacHOCTH MpU OOpalieHHuH ¢ OBITOBBIMH
npubopaMu M TEXHHUYECKUMH YCTPOMCTBAMH, COXPAHEHUsS 30pPOBbI U
COOJTIOZICHHUSI HOPM DKOJIOTMYECKOTO TIOBEJICHUS B OKPYXKAIOMICH Cpele;
NOHUMaHHE HEOOXOJUMOCTH TPUMEHEHHUS JOCTIDKEHHH (HU3UKH U
TEXHOJIOTHH JIJISl pAIMOHATIBLHOTO MPHUPOIOIIOIB30BAHMS

11

OnbIT moucKa, TMpeoOpa3oBaHMs W NPEACTaBICHUA HHGPOpMAIUU
(GU3HYECKOTO  COJAEpXKaHWUA C  KCIOJb30BaHUEM  HMH(POPMAIMOHHO-
KOMMYHUKATHUBHBIX TGXHOJ’IOI‘I/II\/'I; YMCHHUC OHLCHUBATH JOCTOBCPHOCTH
MOJIydeHHOW  WH(GOpPMAIlMM HAa OCHOBE HMEIOIIMXCS 3HAHUH W
AOMOJIHUTCIIbHBIX MCTOYHHUKOB; YMCHHUC HCIIOJIB30BATH IPU BLIINIOJIHCHHUU
yueOHBIX 33JaHU HAYYHO-MIOMYJSIPHYIO JIUTEpaTypy (PU3UYECKOTrO
COZlepaKaHus, CIIPaBOYHBIE MATEPUAIIbl, peCcypchl ceTu MHTepHeT; BianeHue
0a30BBIMH HaBBIKaMH MpeoOpazoBaHusi WHGOOPMAIIUU U3 OJHOW 3HAKOBOM
CUCTCMBI B JIpYyryro, yYMCHHUC CO31aBaTb COGCTBGHHBIG IINCBMCHHBIC U
YCTHBIE COOOIIEHNUS] HA OCHOBE MH(OPMALIMK U3 HECKOJIBKUX HCTOUHUKOB




HHEPEYEHbB 3JIEMEHTOB COJAEPKAHMUS, ITPOBEPAEMBIX HA OI'D ITO

OU3UKE
Kox IIpoBepsieMblii 3J1eMeHT COJePKAHUSA
1 MEXAHUWUYECKUE SABJIEHUA
11 Mexanunueckoe JABHKECHUE. MarepuanbHas TOYKA. Cucrema oTcuéra.
' OTHOCUTENBHOCTD IBUKEHHS
PaBHoMepHOEe W HepaBHOMEpHOe JBHkeHue. CpenHsisi CKOpocTh. Popmyna st
1.2 BBIUMCIIEHHUA CpPEHEN CKOPOCTH: V = S/t
PaBHOMepHOE MNpAMOIMHEHHOE [BH)KEHHE. 3aBUCUMOCTh KOOPAMHATHI Tela OT
BPEMEHH B CIy4ac paBHOMEPHOT'O NPSIMOJIMHEWHOTO IBUYKEHUS:
L3 x(f)=x,+ut
['paduku 3aBUCHUMOCTH OT BPEMEHHM JJisi MPOEKIUU CKOPOCTH, MPOEKINH
nepeMeIIeH s, MyTH, KOOPAUHATHI TP PABHOMEPHOM MPSIMOJIMHEMHOM JIBUXKEHUU
3aBUCUMOCTh KOOpPJMHATBI Tela OT BPEMEHH B CIydae pPaBHOYCKOPEHHOIO
NPSIMOJIMHEMHOTO JIBH>KECHUSL:
2
Se(f)=vy *i+a* =
=
@opMynbl Il MPOEKIUH MTEPEMENIEHUS, TPOEKIIMU CKOPOCTU U MPOEKIMH YCKOPEHUS
MIPU PAaBHOYCKOPEHHOM IPSIMOJIMHEWHOM JIBUKEHUU:
2
14 .Sx(r)=vﬂx-r+ax-?.
;_)_‘_(,f):;_)m_ +da, 1,
a. (f)=cast,
Ul.‘c‘ - Ul.'cL zzaxsr
['padmku 3aBUCHUMOCTH OT BPEMEHHU AJIs MPOEKIUU YCKOPEHUs, MPOEKIUH CKOPOCTH,
MPOCKIMU TEepEeMEIICHUsl, KOOPAMHATHl MPU PABHOYCKOPEHHOM MPSIMOJIUHEHHOM
JIBUKEHUH
CBobonnoe manenue. Dopmynbl, OMUCHIBAIOIIME CBOOOJHOE TMaJeHUE Tela IIo
|5 | BepruKami (mBW>KEHWE Tella BHU3 WM BBEPX OTHOCHTEIHHO IMOBEPXHOCTH 3E€MITH).
' ['paduku 3aBUCUMOCTH OT BPEMEHH ISl MPOEKIMN YCKOPEHUs, MPOEKIIUU CKOPOCTU U
KOOPJMHATHI IIPU CBOOOIHOM TaJICHUHU TeJIa IO BEPTUKAIHN
CKopocTh paBHOMEPHOTO JBMKEHUS TeJla 0 OKpykHOcTU. Hanpasienue ckopocTu.
@opMmyna s BBIYMCIEHHS CKOPOCTH 4Ye€pe3 pPaauyC OKPYKHOCTH U NEPHOI
oOpareHus:
L= 2MR
T
1.6  IlentpocrpemurensHoe yckopenue. HampapieHue HeHTPOCTPEMUTENLHOTO YCKOPEHHS.
®opmyrna sl BHIYUCICHUS YCKOPEHUS:
2
a. = L
“ R
dopmyiia, cBA3BIBAIONIAS IEPUOJ U YACTOTY OOpAICHUS:




v=l
T

1.7

Macca. I1notHocts Bemecta. Popmyia A BBIYUCICHUS ITIOTHOCTH:

_m
vV

1.8

Cwita — BekTopHas ¢puzuveckas BennunHa. CI0KeHHE CHIT

1.9

SBnenune unepuuu. [lepsroiit 3akon HeroToHa

1.10

Bropoii 3akon HeroToHa:
F=m-d

CoHanpaBiIeHHOCTb BEKTOPA YCKOPEHUS TEJIa U BEKTOPA CUJIbI, IEHCTBYIOIIEH Ha TEIO

1.11

Bzanmopencreue ten. Tperuii 3axkon Herorona:

Fya=-Fiy

1.12

Tpenue nokos U TpeHHE CKoiabkeHUusA. Dopmyna i BBIYMCICHHS MOAYJS CHIIbI
TPEHUS CKOJIbKEHUA:

Fszp-N

1.13

Hedopmarnus tena. Ynpyrue u Heynpyrue nedopmaiuu. 3akoH ynpyrou nedopmanun
(3akoH 'yka):

F=k-Al

1.14

BCGMI/IpHOG TATOTCHHE. 3aKOH BCEMHUPHOI'O TATOTCHUSA:

F-G. iy -ih‘:
I'L
Cwita TsbkecTd. Y CKOpeHHe CBOOOTHOTO TafCHUSI.
dopmyia a7 BBIYUCICHUS CHIIBI TSKECTH BOJIHM3H nmoBepxHocTH 3emin: F = mg.
JBmxenue mnanet Bokpyr Connna. [lepBas kocMudeckasi ckopocts. HeBecoMocTh u

HEePErpy3Ku

1.15

Nmiynbe Tena — BeKTopHas (u3nvecKkas BeTnInHa.
p=mi

HNmnynec cucremsl teil. M3menenue ummyibca. Mnyibsce cumsl

1.16

3aKOH COXpaHEHMsI UMITYJIbCA I 3aMKHYTOM CUCTEMBI TE:
p=myUy +m, U, =const

PeaxkTtuBHOE nBUXKEHNE

1.17

Mexannueckas pabota. @opmyna st BEIYUCICHHS paOOThI CHIIBL:
A=FFoosct
Mexannueckas MOITHOCTE:

A
t

N=

1.18

Kunernueckas u MNOTCHIMAJIbHAA SHCPIUs. CDOpMy.Ha JJIs1 BBIYUCIICHUSA KHHETHIECKOU
SHEPIHH:




}JE_,?E
B

Teopema o kuHeTHUYECKOM YHEpPTUK. DopMyria sl BHIYUCIECHUS TOTEHIUATBHON

3Hepmn TCJlaa, IOJHATOI'O

HaJa 3eMIIEH:

E,= mgh

1.19

MexaHudeckasi SHEPTHs:
E=E;.+E P
3aKOH COXpPaHEHHSI MEXaHUYECKOM sHepruu. Popmyiia sl 3aKOHA COXPaHEHUS

MEXAHUUYECKOHM 3HEPTUU B OTCYTCTBHE CUJ TpeHus: E = const.
[TpeBparenre MexaHN4ECKON YHEPTUH MPU HATUYUU CUJIbI TPEHUS.

1.20

[TpocThie MexaHU3MBI. «30JI0TOE MPABUIIO» MEXAHUKH.
Peruar. Moment cuitbl: M - FL.
VYcioBue paBHOBECHS pbluara:

M +M +..=0
[TonaBuxHBIN 1 HeTTOABWKHBIN O6510KU. KITJ] mpocThIx MEXaHH3MOB,
n= AHM-E&H&H
A‘S&TI:E"IBEEHH

1.21

[laBiienue TBEpIOTO TENA.
dopmyiia 11 BBIYACICHUS JABJICHUS TBEPIOIO Tela:
F
pP= ch
JlaBneHue raza. ATMocepHOe TaBiIcHUE.
FI/II[pOCTaTI/I‘IeCKOG AABJICHUC BHYTPU KUIKOCTHU.
@®opmyna a5l BBIYUCICHUS JAaBICHUS BHYTPU KUAKOCTHU:

p=pgh+p_,

1.22

3axoH [lackans. ['mapaBaudeckuii npecc

1.23

3akoH Apxumena. @opmyna Juisl ONPEAESICHUs BbITAJIKUBAIOIIEH CUJIIBL, AEHCTBYIOIIEH
Ha TEJI0, OTPYKEHHOE B KUAKOCTb WM Ira3:

Foug =pgV

Ycenosue ninaBanus Tena. [1naBanne CYZAOB M BO3AYXOILIAaBAHUC

1.24

Mexanudeckue KojeOaHUs. AMIUIUTYA, TEPUOI W YacToTa KoJjiebanui. dopmyna,
CBSI3bIBAIOILAS YACTOTY U MEPHO/] KOJIeOaHMIA:

1.25

MaremaTtuueckuii W NOPYXKUHHBIM ~ MaaTHUKUA. [IpeBpamienue sHeprum  nOpu
KoJ1e0aTeIbHOM JBMKCHUU

1.26

3aryxatomue Konebanus. Beinyxennsle konebanus. Pesonanc

1.27

MexaHnueckue BOJIHEL HpO[[O.HBHBIe " NOIICPCYHBIC BOJIHBI. ILJII/IHa BOJIHBI U CKOPOCTb
pacnpocTpaHeHHs BOJHBI:

L=v-T




1.28

3Byk. I'poMKOCTh M BbICOTa 3ByKa. OTpa)keHHE 3BYKOBOW BOJIHBI Ha T'PaHUIIE JBYX
cpea. MHdpa3ByK U ynbTpa3ByK

1.29

Ipakxmuueckue pabomul

N3Mmepenne cpenHel MIOTHOCTH BEIIECTBA; ApXUMEI0BOUM CUIIBI; )KECTKOCTH MIPY>KUHBI,
K03 pHLIMEeHTa TPEHUS CKOJIbKEHHUS; PaOOThI CUJIBI TPEHUS, CUJIBI YIIPYTOCTH; CpeHei
CKOPOCTH JBIDKEHHS OpycKa IO HaKJIOHHOM IUIOCKOCTH; YCKOpEHHs Opycka mpu
JIBIDKEHUM IO HAKJIOHHOW IUIOCKOCTHM; 4YacTOThl M  IepHoAa  KojebaHuit
MaTeMaTHUYeCKOr0 MasSTHHUKA; YAaCTOTHI U MepHoJia KoJeOaHuil PY>KMHHOTO MasiTHUKA;
MOMEHTa CHJIBI, NEHCTBYIOIIETO Ha phlyar; paboThl CHIIBI YIIPYTOCTH MpPHU MOABEME
rpy3a C MOMOIIBIO HEMOABMKHOIO OJIOKa; pabOThl CHIIBI YHOPYTOCTH TpU MOABEME
rpy3a ¢ HIOMOIIBIO OJBMXKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXUMEIOBOM CHITBI OT 00BhEMa MOTPYKEHHOM YacTh Tela
M OT IUIOTHOCTH KUAKOCTH; HE3aBUCHMOCTH BBITAJIKMBAIOIIEH CHIJIBI OT MAacChl TENa;
CUJIBI TPEHUSI CKOJIbKEHUSI OT CHJIbl HOPMAJIBHOTO JABJIEHUS U OT PoJa MOBEPXHOCTH;
CHJIBI YIIPYTOCTH, BO3HUKAIOUICH B MpPYKWHE, OT CTEMEHU Ae(opMaiuu NpyKHUHBI,
YCKOpEeHHsI OpycKa OT yrja HakJIOHA HaIpaBJsIomIel; mepuoa (9acToThl) KoJIeOaHUH
HUTSHOTO MasTHHUKA OT JUIMHBI HUTH; TIEpHOAA KOJIEOAHUN MPYKUHHOTO MAasTHHUKA OT
Macchl Tpy3a M KECTKOCTH MPYXKHUHBI; HCCIEIOBAHME HE3aBUCHUMOCTH IEpHoaa
KoJIeOAaHWH HUTSHOTO MasTHUKAa OT Macchl rpysa. [IpoBepka ycioBUs pPaBHOBECHS
phluara

1.30

Qusuueckue A61eHUs 8 nNpupode: TIPUMEPHI TBUKEHHUS C Pa3TUYHBIMU CKOPOCTSMHU B
JKUBOW U HEKUBOM MPUPOJE, NIEUCTBUE CUIIBI TPEHUS B IPUPOJIE U TEXHUKE, TPUIIUBBI U
OTJIUBBI, JBHWKEHHE IIaHeT COJHEYHOM CHCTEMBI, PEAKTHBHOE JIBM)KEHHME >KHBBIX
OpPTaHW3MOB, PbIYard B Telle YEIOBEKAa, BIUSHHUE aTMOCHEPHOTO NABICHHS Ha JKUBOM
OpraHu3M, IIJJaBaHUE pPbIO, BOCHPUSTHE 3BYKOB JKMBOTHBIMH, 3€MJIETPSICEHUE,
ceiiCMMYECKHE BOJIHBI, IIyHAMH, 3XO

1.31

Texnuueckue ycmpoticmea: CHUAOMETP, JATYUKM TIOJOXKEHUS, PACCTOSHHA H
YCKOpEHUs, AMHAMOMETD, MOAIINIIHUKY, PAKETHI, pbluar, MOABMKHBINA U HETIOABUKHBIN
0JIOKH, HAKJIOHHAS IJIOCKOCTh, IPOCThIE MEXaHU3MBbI B OBITY, COOOILAIOIINECS COCY/IbI,
YCTPOMCTBO BOAOIPOBO/IA, THAPABIMYECKHUI Mpecc, MaHOMETp, 0apoMeTp, BBICOTOMED,
HOPILHEBOW HACOC, apEOMETP, IX0JIOT, UCIIOIb30BAHUE YIBTPA3BYKA B OBITY U TEXHHUKE

TEIUIOBBIE ABJIEHU A

2.1

OcCHOBHBIE TIOJOXEHUS MOJIEKYJISIPHO-KMHETUYECKON TEOPUM CTPOCHHS BEILECTBA.
Mogenn  TBEPIOro, JKUAKOTO M Ta3000pa3HOTO  COCTOSHHUH  BEIIECTBA.
Kpucrannnueckue u amopdHble Tena

2.2

JBmxenue vactuil BemecTBa. CBsI3b CKOPOCTU ABMIKEHHMS YACTHI[ C TEMIEPATypOH.
BpoyHoBckoe nBuxkenue, tuppysus

2.3

CMayuBaHue U KalWJUIAPHBIC ABJICHU S

24

TennoBoe pacupeHne U CKaTHe

2.5

TernnoBoe paBHOBECHE

2.6

BryTtpennsis sHeprus. Pabora u Teronepenadya Kak criocoObl K3MEHEHHSI BHYTPEHHEH
SHEPTrUu

2.7

BI/II[BI TCILIONCpCAavYn: TCILJIOMPOBOAHOCTh, KOHBCKIIUA, NU3JTYUCHUC

2.8

HarpeBanue u oxnaxaenue tei. KoauuecTBo TEMaoThl. Y AelibHas TEMIOEMKOCTD:

O=cm(ty—t)

29

3aKkoH COXPAaHCHUS SHCPIUU B TCIJIOBLIX IPOLECCAX. VpaBHeHHe TEIUIOBOro OajaHca:




O +0,+..=0

Hcnapenne u konaeHcanus. Mi3sMeHeHne BHYTPEHHENH SHEPIUU B IIPOLIECCE UCIIAPEHUs

2.10 wu xkoHnmencanuu. Kunenue sxuakoctu. Y ieiapHas TEIIoTa napoodpasoBanus: L = Q/m
2.11 BnaxuocTs Bo3ayxa
[InaBnenue u kpucraumsauusd. V3MeHeHue BHYTPEHHEH JHEPrUU IIPU IUIABJICHUU U
KpUCTAJUIM3alnU. Y JeNIbHAS TEIUIOTA TUIABJICHUS:
2.12
o
- m
213 BHyTpeHHsI 3HEprus CropaHus TOIUIMBA. Y elbHAs TEIJIOTA CTOPAHMS TOIUIMBA: q =
O/m
2.14 | Tlpunnuns paboTsl TeroBbIX ABurareneit. KI1J] TemmnoBoro nBurarens
Ipakxmuueckue pabomul
H3mepenne ynenbHOM TEMIOEMKOCTH METAUIMYECKOTO LUJIMHIPA; KOJHMYECTBA
TEIJIOTHI, MOJTYYEHHOTO BOJIOM KOMHATHOW TeMmeparypbl (PMKCHUPOBAHHON MacChl, B
515 KOTOpYiO OmylleH HarpeTbld IMWIMHIP; KOJIWYECTBa TEIUIOTbI, OTJAHHOTO HArPeThIM
HUJIUHAPOM, TOCIIE OMYCKaHUs €ro B BOAY KOMHATHOM TeMIIEpaTypbl; OTHOCUTEIbHON
BJIQYKHOCTH BO3/yXa; yAEJIbHOW TEIJIOTHI IUIaBieHUs Jibaa. MccnegoBanue n3aMeHeHUs
TEMIEpaTypbl BOJbl TPHU PA3NIUYHBIX YCJIOBUSX; SBJICHHMS TeEIUIOOOMEHa Mpu
CMEIUIMBAaHUM XOJIOJHOM U ropsiueld BOJIbI; MPOIEecca UCTIApEHUs
Qu3suueckue a61eHUs 8 NpUpode: TIOBEPXHOCTHOE HATSKCHHUE M KalUJUISPHBIC SBIICHUS
2.16 B mpupoae, KpucTauibl B mpupone, uznydenue CoiHIA, 3amep3aHue BOJIOEMOB,
MopcKHe Opu3bl; 00pa3oBaHUe POCH], TYMaHa, WHEs, CHeTa
Texnuueckue ycmpoucmea: KalnWUISpbl, TPUMEPHl HUCHOJIb30BAHUS KPUCTAJIIOB,
2.17 | XUOKOCTHBIA TEPMOMETP, AATUUK TEMIEpaTypbl, TEPMOC, CUCTEMA OTOIJICHHUS JTOMOB,
TUTPOMETPBI, ICKXPOMET, NapoBasi TypOMHA, TBUTATEIh BHYTPEHHETO CTOPaHUs
3 OJIEKTPOMATI'HUTHBIE ABJIEHUA
3.1 | Omnextpusanus Ten. [[Ba Buaa 3J€KTPUUECKUX 3apsiOB
3.2 | BzaumopeiicTBHE 3apsKEHHBIX Tell. 3akoH Kynona
3.3 | 3aKOH COXpaHEHUs JICKTPUUYECKOTrO 3apsia
34 Onektpuueckoe  mone.  Hampspk€éHHocTh — anekTpuuyeckoro  moiist.  I[IpuHnmn
CYNEPIIO3UIUH JIEKTPUUECKHUX T0JIeH (Ha KAYeCTBEHHOM YPOBHE)
35 Hocutenu  snektpuyeckux  3apsaoB. JIeHCTBHUE  DJIEKTPUYECKOTO IO Ha
3JIeKTpUYECKUe 3apsabl. [I[pOBOTHUKH U TUINEKTPUKH
ITocTossHHBIN 3JIEKTpUYECKUH TOK. JleWcTBUSI 3yekTpuyeckoro Toka. Cuia TokKa.
3.6  Hampsixenue.
I=q/t,U=A/
37 DIIEKTPUYECKOE COMPOTUBIIEHUE. Y ACIBHOE ANEKTPUUECKOE COITPOTUBIICHUE:
) R =pl/S
3.8 | 3akon Owma mjis yyactka snektpudeckou uenu: [ = U/R
[TocnenoBarenbHOE COETMHEHUE POBOAHUKOB:
3.9 Il =1, UZUl +U2.'. RZRI +R2.

[TapannenbHOE coeIMHEHUE TPOBOIHUKOB PABHOTO COMPOTUBIICHHUSL:




U, =UyI=L,+1;R=

b |2

CMelaHHbIe COCAUHCHU A IMMPOBOAHHUKOB

Pa6oTa u MomHOCTH A5ekTpuueckoro Toka. A = Ult, P = Ul

3.10
3akoH Jlxxoyns — Jlenna:
3.11 0= j.z ‘R-t
312 OmneiT Opcrena. MarauTHOE 1MoJ€ NPSAMOIr0 IPOBOJAHMKA C TOKOM. JIMHMM MarHUTHOMN
WHIYKIUU
3.13 | MarautHoe 1noJje NOCTOSIHHOTO MaruuTa. BzanMonelcTBre NOCTOSSHHBIX MArHUTOB
3.14 | [leiicTBME MarHUTHOTO 0JIs HA IPOBOJHUK C TOKOM
3.15  Omnbrtel @apanes. SABneHue anekTpoMarnuTHON HHAYKIMU. [IpaBuno Jlenna
Ipakmuueckue pabomul
N3mepeHne 3IeKTpUYECKOro COMPOTUBIIEHUS PE3UCTOPA; MOLIHOCTH 3JIEKTPUYECKOIO
TOKa; pabOThI 3JEKTPUIECKOTO TOKA.
HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, BOSHHKAIOUIETO B MPOBOJHUKE (PE3UCTOPHI,
316 JaMII0OYKa), OT HAIpsUKEHUS HAa KOHIAX MPOBOJHUKA; 3aBUCUMOCTH CONPOTHUBIIEHUS OT
JUIMHBl ~ TPOBOJHMKA, IUIOIIAAU €ro IONEPEYHOr0 CEYEHHS U YAEIbHOIO
COINPOTUBIICHUS.
[IpoBepka mnpaBwia g DJIEKTPUYECKOTO HANPSIKEHHUS MPU  IOCIEN0BATEIBHOM
COCIMHEHUU TMPOBOJAHUKOB; TMpaBUjia JJs CHJIbl JJIGKTPUYECKOTO TOKa MpHU
napauieIbHOM COEIMHEHUH TPOBOJAHUKOB (PE3UCTOPHI U JIAMITOUKA)
Qusuueckue A6leHUs 6 npupoode: DIEKTPUUYECKHE SBIEHUS B arMocdepe,
3.17 | SAEKTPUYECTBO >KUBBIX OPTaHM3MOB, MAarHUTHOE ToJie 3eMid, apeid MoICcoB, POb
MarHUTHOTO TOJISA JUIsl )KM3HU Ha 3emiie, OJISIPHOE CUSTHUE
Texnuueckue ycmpoticmea: 3JIEKTPOCKOI, aMIEPMETP, BOJIBTMETP, PEOCTaT, CUETUUK
318 JNEKTPUYECKON  SHEpPruu, dJIEKTPOOCBETHTEIbHBIE MNPUOOPHI, HarpeBaTEIbHbBIE
AIIEKTPOTPUOOPHI  (TIPUMEPBI), AJIEKTPUUYECKUE TMPEAOXPAHUTENH, DICKTPOMATHUT,
3JIEKTPOJIBUTATEIb TOCTOSIHHOIO TOKA, FTEHEPaTOp MOCTOSTHHOTO TOKA
3.19  DnexrpomarnuTHblie BOJHBIL. [1Ikana 31eKTpOMarHUTHBIX BOJIH
3.20 JlyueBas mozensb cBeta. [IpsisMonnHEHOE paclipoOCTpaHEHHUE CBETA
3.21 3axonH oTpaxkeHus ceta. [1mockoe 3epkano
3.22  IlpenomiieHHE CBETA. 3aKOH MPEIOMIICHUS CBETA
3.23 | TQucnepcus cBeTa
324 JInnza. Xox myueit B muH3e. POKycHOE paccTosiHUE JUH3bl. OnTudecKkas CUila JIMH3bI:
) D=1/F
3.25 I'nma3 kak ontuyeckas cucrema. Onruaeckue mpudopsl
IIpaxmuueckue pabomoi
###ParfH#ll3MepeHne  ONTUYECKOW  CcUIIBI  coOuparomied  JTUH3BI;  (POKYCHOTO
paccTtosiHusg coOuparomiei JUH3bI (10 CBOMCTBY paBEHCTBA pa3MEpoB IpeaMeTa u
396 u300pakeHMs, KOrJa TpPEeAMET pacloyiokeH B JBOHMHOM (okyce), mokazaTens

IPEJIOMIIEHUS CTEKJIA.

###Par###llccnenoBanue  CBOMCTBa M300paXKEHHUs, TIOJYYCHHOTO C TOMOIIBIO
cobuparonield JUH3bl; U3MEHEHHUs (OKYCHOIO pAacCTOSIHUSA JIBYX CJIOXKEHHBIX JIMH3;
3aBUCHUMOCTH YIJIa IPEJIOMIIEHHSI CBETOBOIO Jiydya OT YIJIa NAJCHHUs Ha TpaHULE




«BO3AYX — CTCKIIO»

Duszuveckue sA61eHUS 8 npupode: 3aTMCHUS COJ'IHHa n .]IYHI)I, OBE€Ta TCJI, OIITHYCCKHUEC

3.27
sBIICHHS B aTMocdepe (1BeT HeOa, pedpakius, paayra, MUPax)
3.28  Texuuueckue ycmpoticmea: O9KH, IEPUCKOI, poToarnmapar, ONTHIECKHE CBETOBO/IBI
4 | KBAHTOBBIE SBJIEHUA
4.1 | PagmoaktuBHOCTH. Anb(a-, 6eTa-, ramma-u3nyuenus. Peakuuu anbda-u 6era-pacmanga
4.2 | OmsiTel Pezepdopaa mo paccesauto anbda-uactuil. [Inanerapuas moaens atoma
4.3 | CoctaB aToMHOTrO sifpa. M3oTormnsl
4.4 | Ilepuon nmonypacmnaaa aTOMHBIX SIAEP
4.5 | SnepHble peakuu. 3aKOHBI COXPAHECHUS 3apsiIOBOTO U MAaCCOBOTO YU CEN
Qusuueckue A61eHUs 8 npupode. €CTECTBEHHbIN paJHMOaKTUBHBIA (POH, KOCMHUYECKHE
4.6 | my4d, paIHOaKTUBHOE W3IY4YCHHE MPUPOTHBIX MUHEPAIOB, NEHCTBUE PaIOAKTHBHBIX
U3ITy4eHUI Ha OpraHu3M 4eoBeKa
47 Texnuyeckue ycmpoticmea: CHEKTPOCKON, WHIUBUIYalbHBIH JO3UMETp, Kamepa

BunbcoHa, siepHast JHEpreTuka




YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O
IMPOIECCA
OBS3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA
* @uszuka, 8 kmacc/ Ileppimkua A.B., OOmecTBO ¢ OrpaHWYEHHON OTBETCTBEHHOCTHIO
«IPODA»; AKIMOHEpHOE 00I1IeCTBO «M30aTenbCTBO «IIpocsenieHue»
 O®usuka, 9 wmacc/ Ileppmmkun A.B., I'yrhuk E.M., OOmectBo ¢ orpaHu4eHHOU
OTBETCTBEHHOCThIO «/I[PODAY»; AxmmonepHoe ooOmiectBo «M3marensctBo «lIpocBemieHne»
» dusuka: 7-i kmacc: 6a30BbIi ypoBeHb: yueOHUK, 7 knacc/ [lepeimkun .M., UBanos A.U.,
Axuunonepsoe obmectBo «M3narensctBo «IIpocBemenue»

METOAUYECKHUE MATEPHAJIBI UIA YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCbI CETH UHTEPHET

1. bubnnorexa LIOK

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

3. https://urok.apkpro.ru/

4, https://education.yandex.ru/main
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