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MNOACHUTEJBHASA 3AIINCKA

OcHoBoil nnsi  pa3zpabotrku Pabouell mporpammbl  y4yeOHOro TmpeaMera
«Du3nka» Ha YPOBHE OCHOBHOTO OOIIETO OOpa30BaHUS SIBIISIOTCS CIEIYIONTHE
HOPMAaTHUBHO-TIPABOBBIE TOKYMEHTHI:

o denepanbubiii 3akoH 0T 29 nexadbps 2012 r. N 273-D3 «O6 obpazoBanuu B
Poccuiickon @enepauum» ¢ U3BMEHEHUSIMUA U JOTIOJIHEHUSIMU;

o ®denepanbHbli TOCYAapCTBEHHBIM oOOpa3zoBaTenbHBIM cTangapra OO0
(nmpuka3 MuHnucrepctBa oOpasoBaHuss W Hayku P® ot 17.12.2010 r. Ne
1897) (c n3MeHeHUsIMNU ).

o OepepanpHas  oOpa3oBaTelnbHas  MPOrpaMMa  OCHOBHOTO  OOIIETo
oOpa3zoBaHus. VYTBEpXKJIeHAa TMpPUKa3oM MUHUCTEPCTBA MPOCBEIICHUS
Poccuiickoit penepaunu ot 18 mas 2023 1. Ne 370.

Conepkanuie mporpamMmbl 10 (QH3MKE HampaBiIeHO Ha (QopMHUpoBaHUE
€CTeCTBEHHO-HAYYHOW T'PAaMOTHOCTH OOYYAIOIIUXCS W OPraHU3alfi0 H3Y4YCHUs
¢u3MKKM Ha JEATEIBHOCTHON OCHOBe. B mporpamme mo (u3HMKe YYHTHIBAIOTCS
BO3MOXHOCTH Yy4yeOHOro mpenMera B peanuzanuu TpeboBanuit ®I'OC OO0 «
TUTAHUPYEMBIM JIMYHOCTHBIM U METAIIPEIMETHBIM pe3yJIbTaTaM O0YUYCHHUS, & TaKXKe
MEXIIPEIMETHBIE CBS3M €CTECTBEHHO-HAYYHBIX YUEOHBIX NPEJIMETOB Ha ypPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHUsI.

[Iporpamma no ¢u3MKe ycTaHaBIMBAET paclpeieieHne yueOHOro MaTepuaa
1o rogaM oOyueHus (IO Kjlaccam), MpejiaraeT MpUMEpHYIO MOCIe0BaTEIbHOCTD
U3y4eHHs] TeM, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHUS NPEIMETHOTO COJCPKAHUSI W
yuéTe BO3PACTHBIX OCOOCHHOCTEH 00yUarOIINXCS.

[IporpaMma mo Qusuke paszpaboTaHa € LEIbIO OKa3aHUS METOIUYECKON
MIOMOIIIM YYHUTENIO B CO3JaHNUHU pabodeil mporpaMMBbl 10 y4eOHOMY MpeIMETY.

dusuka ABISETCS  CUCTEMOOOPA3YIOIIMM  JUIsl  €CTECTBEHHO-HAYUHBIX
y4eOHBIX MPEIMETOB, MOCKOIBKY (PU3NIECKHUE 3aKOHBI JIXKAT B OCHOBE TPOIIECCOB
U SBIICHUH, H3y4aeMbIX XHUMHEH, OHOJIOTHEN, acTpOHOMHUEH U QU3nYeCcKou
reorpadueif, BHOCHUT BKJIAJ B €CTECTBEHHO-HAYYHYI0 KapTUHY MHpa,
npefocTaBisgeT Hambosee sCHble O0Opas3lbl NPUMEHEHUS HayyHOTOo METoAa
TIO3HAHUS, TO €CTh CII0CO0a MOTyYeHHS IOCTOBEPHBIX 3HAHUN O MUpE.

OpHa W3 TIaBHBIX 3a/ad (PU3NYECKOTO OO0pa3oBaHUS B CTPYKTYpE OOIIETO
o0pa3zoBaHus COCTOMT B ()OPMHPOBAHWU E€CTECTBEHHO-HAYYHOW TPAMOTHOCTH U
MHTEpeca K HayKe y 00ydJaronuxcs.

N3yuenne ¢u3uku Ha 0a30BOM ypOBHE TMpEAINoyaraeT OBJIAJCHUE
CIIEAYIONIMMUA KOMIETEHTHOCTSIMH, XapaKTEePU3YIOINIMMUA €CTECTBEHHO-HAYYHYIO
IPaMOTHOCTB:

e HAy4HO OOBSACHSATH SIBICHUS;



e OIICHUBATh U TOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEIOBAHMUS;
e HWHTEPIOPETHPOBATH  JAaHHbBIE W  MCIOJb30BaThb  HAy4YHbIE
JI0KAa3aTeJIbCTBA JIJISl IOJIyYEHHS BBIBOJIOB.

[lenn wusyueHus ¢GU3MKA HA YpPOBHE OCHOBHOTO 00IIero o00pa3oBaHUs
onpenenensl B KoHuenuuu mnpenofaBaHus ydeOHoro mnpeamera «@Pusnkay B
oOpa3oBaTenbHbIX oOpranu3anusx Poccuiickoit ®@exepanuu, peamru3yrOIIMX
OCHOBHBIE  00I111€00pa3oBaTeIbHbIE MPOrPAMMBbI, YTBEPKIAEHHOW peIICHHEM
Komnerun MunucrepctBa npocseienusi Poccuiickoit deaeparuu (MpoTOKOI OT 3
nekaopst 2019 r. Ne T1IK-4BH).

Heau uzyyenust pu3suKu:

e TMpHUOOpETEHHE HUHTEpeca U CTpPEeMJICHUS OOydYalolmUXCs K HaydHOMY
U3YYEHUIO MPUPOJbI, PA3BUTHE HMX HMHTEJUIEKTyaJIbHBIX W TBOPYECKUX
CIOCOOHOCTEM;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJE MO3HaHUS U (OPMUPOBAHUE
MCCJIEI0OBATENBLCKOrO OTHOIIEHHS K OKPYXKAIOIUM SIBIICHUSIM;

e (opMHUpOBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3ylibTaTa H3Y4YCHUS
OCHOB CTPOEHHS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (PH3UKU;

e (opmupoBaHue npencTaBICHUNA O poiM (PU3UKU AJI Pa3BUTHUS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTU;

e Dpa3BUTHE  TMpPEACTAaBICHUH O  BO3MOXHBIX  chepax  Oymymieit
npoecCHOHANLHON AESTENHHOCTH, CBSI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JanbHeieMy 00y4eHHUI0 B 3TOM HallpaBICHUH.

JlocTikeHne 3TUX Liesied mporpaMMbl Mo (U3MKE Ha YpOBHE OCHOBHOTO

oO1ero 00pa3oBaHus 00eCIeYMBAETCS PELICHUEM CIIETYIONINX 3a1aY:

e mpuoOpeTeHHWEe 3HAHUU O JUCKPETHOM CTPOCHHMHM BELIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJIEKTPUUYECKUX, MArHUTHBIX M KBAHTOBBIX
SABJICHUSX;

e TMpuOOpETEeHNE YMEHHUI ONMUCHIBATh U OOBACHATh (PU3UYECKHUE SIBICHUS C
WCITOJIb30BAaHUEM ITOJIyYEHHBIX 3HAHHI;

e OCBOEHME METOJOB pEUIEHUS MPOCTEHIIMX pPacUETHBIX 3aJad4 C
UCITOJIb30BAaHUEM buznyeckux MOJIEJIEH, TBOPUYECKHUX "
MIPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4;

e pa3BUTHE YMEHUW HAONIOAATH MPUPOJIHBIE SIBICHUS U BBITOIHITH OIBITHI,
nabopatopHble  pabOThl M SKCIEPUMEHTAIbHBIE HCCIEIOBAaHUS C
UCIOJIb30BaHUEM U3MEPUTEIBHBIX MPUOOPOB;

e OCBOEHHE NPHUEMOB pabOThl ¢ MHPOpMALMEH PUIUYECKOTO COACpIKAHUS,
BKJIIOYAsi HHPOPMALIUIO O COBPEMEHHBIX JOCTHXKEHUAX (U3HUKHU, aHAIU3 U
KPUTHUYECKOE OLICHUBaHUE UH(OpMAIIY;



e 3HAKOMCTBO CO cepamu MPOoPECCHOHATBHON EeITeIbHOCTH, CBSI3aHHBIMU
¢ (u3MKOH, W COBPEMEHHBIMH TEXHOJOTHSMH, OCHOBAaHHBIMH Ha
JTOCTIKEHUSIX (PU3UIECKON HAYKH.

Ha uzydenue ¢usuku (0a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHusi OTBOAUTCS 238 yacoB: B 7 Kiilacce — 68 yacoB (2 yaca B HefIeN0), B 8
KJiacce — 68 yacoB (2 yaca B Hezento), B 9 knacce — 102 yaca (3 yaca B HEJEIO).

[Ipennaraemserii B mporpamMmMe 1o (usmke nepeueHb 1abopaTopHBIX padoT U
OTIBITOB HOCUT PEKOMEHIaTEIbHBIN XapaKTep, yUUTENb JeTacT BEIOOp MPOBEACHUS
7ab0paTOpHBIX PabOT W OMBITOB C YYETOM HWHIWBUIYAIBHBIX OCOOCHHOCTEU
0o0ydJaronmxcsi, CUCKa JKCIEPUMEHTAIBHBIX 3aJaHui, TpearaéMplx B pamMKax
OCHOBHOTO T'OCYJIapCTBEHHOTO 3K3aMeHa o (hru3HKe.



COJAEPXKXAHME OBYUYEHUA
8 KUIACC

Pa3nen 6. TenjioBblie siBJIeHUS.

OCHOBHBIC TIOJIOKEHUSI MOJIEKYJISIPHO--KUHETUYECKOM TEOPUU CTPOCHUS
BeliecTBa. Macca W pa3Mepbl aTOMOB M MOJIEKYJd. OmNbIThI, MOATBEPKIAOIINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPHH.

Mopenu TBEPAOTO, KUAKOTO H Ta3000pa3HOTO COCTOSHUM BEIECTBA.
Kpucrammueckue u amopdubie Tema. OOBICHEHHE CBOMCTB Ta30B, KUIKOCTEH U
TBEPABIX TEJI HA OCHOBE IOJOXKEHUN MOJIEKYJIIPHO--KHHETUYECKON TEOPUH.
CmaurBaHUE U KaNWUISIPHBIE sABJIEHUS. TEnI0BOe paclIinpeHue U CKaTue.

Temneparypa. CBsizb TemIiepaTypbl CO CKOPOCTHIO TEIUJIOBOTO JABUYKEHHUS
gactull. BuyTtpennsisi sHeprusi. CrnocoObl W3MEHEHHS BHYTPEHHEH DHEPTHUU:
Temionepeaaya u COBEpIICHUE paboTHI. Bupl TEIUIONEPEAAYM:
TEIIONPOBOJHOCTh, KOHBEKIIMS, U3TyUYCHUE.

KomanyecTBo TemnoThl. YenbHas TEINIOEMKOCTH BeIleCTBa. 1emIooOMeH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TEIUIOBOTO Oamanca. [lmaBmenue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BEIIECTB. YJEJbHASA TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u koHjaeHcanus. Mcmapenue. Kunenue. VYiaenpHas Temiora
napooOpa3oBaHus. 3aBUCHMOCTh TEMIIEpATyphl KWUIIEHUS OT aTMOChepHOTo
JIaBJICHUS.

BnaxHocTts BO3myXa.

DHeprus TOIJIMBA. Y IeJIbHas TEIJI0Ta CTOPaHUs.

[Ipunuunel pabotsl TermmoBbix asurarenei KIIJ temmoBoro nuraresns.
TerioBble ABUTATENIN U 3aIIUTA OKPYKAIOIIEH CPEIbI.

3aKOH COXpAaHEHUS U MPEBPAILCHUS YHEPTUH B TEIJIOBBIX MPOIECCAX.

Hemoncmpayuu.

1. HabmroneHue OpOyHOBCKOTO ABUKEHUS.

2. HabGmonenue nuddyzum.

3. HaGmronenue sBiaeHui cMauuBaHUs U KallWJUISIPHBIX SBICHUH.

4. HabnroJeHue TemioBOro paciiupeHus Tel.

5. M3mMeHeHue naBieHUs raza Mpu W3MEHEHHMM OOBhEMa W HAarpeBaHUU WIIH

OXJIQXKJICHHUH.

6. IlpaBuia nu3MepeHus: TeMIeparyphl.

7. Buasl Temonepenayu.

8. OxnaxaeHue Mpy COBEPIICHUH PAOOTHI.

9. Harpesanue nipu coBepiiieHur pabOThI BHEIITHAMH CHJIAMHU.

10. CpaBHEHME TEIUIOEMKOCTEM pa3IMUYHbIX BEIIECTB.

11. HaOmroieHue KUIIEHUS.



12. HabnrogeHue nocTosiHCTBa TEMIIEPATyphl MIPU TIJIABJICHUH.

13. Moaenn TeIIOBBIX ABUTAaTEIICH.

Jlabopamopuvie pabomul u onvimol.

1. OnbIThI 110 OOHAPYKEHUIO AEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

2. OnbITHI 10 BBIPAIMBAHUIO KPUCTAIIOB MIOBAPEHHOM COJIA WJIM caxapa.

3. OmpITHl TI0O HAOMIOACHUIO TEIUIOBOTO PACHIUPEHHS Ta30B, JKUIKOCTEH H

TBEPABIX TEIL

4. OmnpenesneHue NaBIeHUs BO3AyXa B OaJJIOHE HITIPHUIIA.

OnbITel, AEMOHCTPUPYIOUIME 3aBUCUMOCTH JAaBJIEHUA BO3AyXa OT €ro
00bEMa 1 HArpeBaHUs WIH OXJIAXKICHUSI.

6. I[IpoBepka runotes3sl TUHEHHON 3aBUCUMOCTH JIIMHBI CTOJIOMKA KUAKOCTU

B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.
7. HaOmionenue wu3MeHEHUsT BHYTPEHHEW OHEpPruM Telna B pe3ysbTare
TerJIonepeaayu U padoThl BHEITHUX CHUJI.

8. HMccrnemoBanue SIBIEHUS TEIJIOOOMEHA MPU CMEUIMBAHUM XOJOJHOW M

ropsi4eu BOJBI.

9. OmpeneneHue KOJMYECTBA  TEIUIOTHI, T[OJYYEHHOTO BOJOW  MpH

TEMJI000MEHE C HATPEThIM METATTUYECKUM HUITUHAPOM.

10. OnpeneneHne yaeabHON TEINIOEMKOCTH BELIECTBA.

11. MccnenoBanue npouecca HCHapeHusl.

12. OnpenesieHre OTHOCUTEIIBHOM BIAXKHOCTH BO3/yXa.

13. OnpeneneHne yaeabHON TEIUIOTHI ILUIABJICHUS JIbJA.

Paznen 7. DjekTpruyecKkue U MATHUTHbBIE SIBJICHUS.

OnekTpuzauus Ten. J[Ba poaa 3JIEKTpHYECKUX 3apsioB. BsaummopeiicTBue
3apspKeHHbIX  Ted. 3akoH KynoHa (3aBHCUMOCTh CHJIBI  B3aMMOJICUCTBUSA
3apsHKEHHBIX TEJl OT BEJTMYUHBI 3apsAJIOB U PACCTOSIHUS MEXKY TE€JIaMH ).

OnekTpudeckoe nojie. Hanpsxk€HHOCTh 3yieKTpuueckoro noiis. IlpuHnmn
CYNEPIO3UIINH dJEKTPUUECKUX T0JIeH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu snekTpudeckux 3apsiioB. DJIEMEHTapHBIA 3JICKTPUUYECKUM 3apsl.
Ctpoenue aroma. IIpOBOJHMKM W JUAJEKTPUKU. 3aKOH  COXpaHEHUs
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIOBHUSl CYIIECTBOBAHMS JIIEKTPUYECKOTO TOKA.
W cTOYHMKN TOCTOSIHHOTO TOKa. JIeMCTBUSL SJIEKTPUYECKOTO TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUN TOK B )KHJIKOCTSX U ra3ax.

Onektpuueckass uenb. Cuiia Toka.  DJIEKTPUUYECKOE  HAIpPSKEHUE.
ConpoTuBIEeHUE MPOBOJHMKA. Y AEIBHOE COMPOTHUBIICHHE BeliecTBa. 3akoH Oma
nas ydactka uenu. llocnemoBarenbHOoe UM mapajuieIbHOE — COSAUHEHHE
IIPOBOJHUKOB.



PaGora u MOIIHOCTH 3NEKTpUYECKOT0 ToKa. 3akoH Jlxoyns—JleHna.
DReKTpUYecKre IeNu U MOTPEeOUTEIN dIEKTPUIECcKoi sHeprun B ObiTy. KopoTkoe
3aMbIKaHHE.

[TocTossHHBIE ~ MarHuThl.  B3aumopaelcTBHE  MOCTOSHHBIX ~ MAarHUTOB.
MarunuTtHoe 1oJjie. MarHuTHOE 1oJie 3eMJIM U €r0 3HauY€HHUE JJIS )KU3HU Ha 3eMile.
OneiT  Opcrega. MarHuTHoe 1oJie 3JEKTpUYECKOro Toka. [IpumeHeHue
AJIEKTPOMArHUTOB B TEXHUKE. [[eicCTBME MarHUTHOTO TOJISI HA IPOBOJIHUK C TOKOM.
DJIEKTPOJBUTATENb MOCTOSSHHOTO TOKa. MCmosib30BaHWE 3JIEKTPOJABUTATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel @apanes. SBneHue 3JeKTpoMarHuTHOM MHAYKIMU. [IpaBumno Jlenua.
DneKTporeHeparop. CriocoObl  TMOJIy4eHHUS ~ DJCKTPUYECKOH  DHEPIHH.
DIEKTPOCTAHIINYI Ha BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTHUH.

Jlemoncmpayuu.

DJIeKTpU3a1us TeJl.
JIBa poa 3JIEKTPUUYECKUX 3apsiIOB U B3aUMOJACHCTBUE 3aPSKEHHBIX TE.
Y CTpONCTBO 1 JEHUCTBUE IEKTPOCKOIIA.
DneKTpocTaTuiecKast HHAYKIHUS.
3aKOH COXPAHEHHUS ICKTPUUECKUX 3aPsI0B.
[IpOBOIHUKM U JUAJIEKTPUKH.
MopnenupoBaHue CHIIOBBIX JINHUM 3JIEKTPUYECKOTO MOJIS.
M CTOYHUKH TTOCTOSSHHOTO TOKA.
JlencTBUs SNEKTPUUECKOTO TOKA.
. DNEKTPUYECKUIN TOK B KUJKOCTH.
. ["'a30BbIi pa3ps.
. I3MepeHue cuiibl Toka aMIepMeTPOM.
. I3MepeHue 31eKTpUIeCKOTro HAMPSKEHUS! BOJIBTMETPOM.
. Peocrar 1 MarasuH COnpOTHUBIICHUM.
. BzaumopeicTBue MoCTOSHHBIX MAarHUTOB.
. MonennpoBaHre HEBO3MOXXHOCTH PA3/ICJICHUS MTOJFOCOB MarHuTa.
. MoaenupoBaHue MarHUTHBIX MOJIEH MOCTOSHHBIX MAarHUTOB.
. OnbIT Dpcrena.
. MarauTHoe€ noJjie ToKa. DJIEKTPOMArHUT.
. JleicTBME€ MarHUTHOTO MOJIA HAa TPOBOJHUK C TOKOM.
. DIIEKTPOABUTATENL TOCTOSIHHOTO TOKA.
. UccnenoBanue siBICHUS 3JIEKTPOMArHUTHON MHIYKIIUH.
. OnwiTel @apanes.
. 3aBUCUMOCTh HAIpPaBJICHUS MHAYKIMOHHOTO TOKAa OT YCJIOBUU €ro
BO3HUKHOBEHHS.
. DIIEKTPOTreHEePATOP MOCTOSTHHOTO TOKA.
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Jlabopamopuvie pabomul u onvimol.

1.

OnbITel 1O HAOMIOACHHUIO BJCKTPU3AIMHM Tl HHIAYKIUEH U Tpu
COIIPUKOCHOBEHUU.

HccnenoBanve JEUCTBUA DJIEKTPUYECKOIO IIOJISL HA IIPOBOJHUKHA U
JIUDJIEKTPUKHU.

3. COopka u mpoBepka padOThI AMEKTPUIECKON [EMHU MOCTOSTHHOTO TOKA.

4. V3mepeHue u peryaupoBaHUE CHUIIbI TOKA.

5. M3MmepeHue u peryaupoBaHUE HANPSHKEHUSI.

6. MccnepoBaHue 3aBUCHMOCTH CHJIBI TOKa, WAYLIETO 4Y€pe3 PE3UCTOp, OT
COIIPOTHBJIEHUS PE3UCTOPA U HANPSHKEHUS HA PE3UCTOPE.

7. OnBITHI, JEMOHCTPHUPYIOLIUE 3aBUCUMOCTb AIEKTPUYECKOTO
CONPOTHUBJIEHUS MPOBOJHMKA OT €ro JIWHBI, IUIOIIAJXA MOMEePEYHOTO
CEUYEHUs U MaTepuaa.

8. lIpoBepka mnpaBWiia CIOKEHUS HANPSHKEHWWA IIPU MOCIEI0BATEIBHOM
COEIMHEHHH JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBuna Jjsi CHJIBI TOKA NPU MapaIEIbHOM COEIUHEHHUU
PE3UCTOPOB.

10. Onpezenenne padoThl IEKTPUUECKOT0 TOKA, UAYIIEr0 YEPe3 PE3UCTOP.

11. OnpenesieHHe MOIIHOCTH DJJEKTPUYECKOTO TOKA, BBIAEISEMON Ha
pe3ucTope.

12. MccnepoBaHue 3aBHCUMOCTH CHJIbBI TOKa, MAYIIETO 4epe3 JIAMIIOYKY, OT
HAPSDKCHUS HA HEW.

13. Onpenenenue KII/ narpeBarensi.

14. MccnenoBanne MarHuTHOTO B3aUMOJAEHCTBHS TOCTOSIHHBIX MarHUTOB.

15. I3yueHue MAarHUTHOTO TOJISI MOCTOSHHBIX MArHUTOB MOpH  HX
00BEAMHEHUH U Pa3/ICTICHUH.

16. MccnenoBanue OEUCTBUS AIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPENKY.

17. OOBITBI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTh CHUJIbl  B3aWMOJECHUCTBUS
KaTYIIKU C TOKOM M MarHuTa OT CWJIbI TOKAa W HalpaBJEHUS TOKa B
KaTyIIKE.

18. I3yueHue AeiCTBUSI MATHUTHOTO MOJISi HA MPOBOJHUK C TOKOM.

19. KoHcTpyHpoBaHue 1 u3ydeHue padoThl AIEKTPOIBUTATENS.

20. smepenue KII/] anekTpoaBurateibHON yCTaHOBKH.

21. OnBITBI 1O HUCCIEAOBAHUIO SIBJICHUS DIIEKTPOMArHUTHOW WHIYKIUU:
UCCIIEIOBAHUE W3MEHEHUM 3HAUYEHUs] W HAIpPaBJICHHUS WHIYKIIMOHHOTO
TOKA.

9 KIIACC

Pasznea 8. Mexannueckue siBJICHHUS.



Mexanudeckoe pABwkeHHEe. MarepuanpHag Touyka. (Cuctema OTCUéra.
OTHOCHUTEIIBHOCTh MEXAHMYECKOTO JBWKEHUs. PaBHOMEpHOE NpPSIMOJIMHEWHOE
nBrkeHrne. HepaBHoMepHoe npsMonuHenHoe aBuxeHue. CpeaHss U MTHOBEHHAS
CKOpOCTb T€Jla TP HEPABHOMEPHOM JBUKCHUH.

VYckopenue. PaBHOyckopeHHOe TMpsiMOsMHEHOe aBmkeHue. CBoOogHOE
nageHue. OnsITel ['amues.

PaBHoMepHOEe aBmkeHHE MO OKpyx)HOcTU. Ileprog m wacrota obpaieHus.
JInnerHasa 1 yriioBasi CKOPOCTH. LIeHTpOoCTpeMUTENIBHOE YCKOPEHUE.

ITepsbiii 3ak0H HptoToHa. BTopo#t 3akon HeroTtoHa. Tpertuii 3akon HeroToHa.
[IpyHLIMT CynepnO3UIUN CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHHUsI: cujla TPEHUS CKOJIbKEHUS, CHUIIa
TPEHUS NIOKOS, IPYTUe€ BUJIbI TPEHHUS.

Cuna TsKECTH U 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOpEHHE CBOOOIHOTO
najgeHus. JIBuxenune mianetT BOKpyr Connua. IlepBas kocmuueckasi CKOpPOCTb.
HesecomocTs u neperpysku.

PaBHOBecue maTtepuanbHON TOUKU. AOCOMIOTHO TBEpHOe Teno. PaBHOBecue
TBEPAOTO TeJIA C 3aKPEIJIEHHON OCBIO BpaleHuss. MOMEHT cuiibl. LIeHTp TskecTH.

Nmnynec Tena. M3menenne mvnyinbca. UMmynbe cHilbl. 3aKOH COXpaHEHHUS
UMITyJbca. PeakTUBHOE ABUKEHHE.

Mexannueckass pabota W MOIIHOCTh. Pabora cui TsKecTH, yHpyrocTH,
Tperust. CBa3b dHEpruu u padbotel. [loTeHnnanpHast SHEPTUs Tena, MOJHATOrO Hajl
MIOBEPXHOCTHIO 3eMiin. [loTeHIManbHas SHEeprus cxxaTtoi npyxxuHbl. Kunernueckas
sHeprus. Teopema 0 KMHETUYECKOW SHEPIHMHU. 3aKOH COXPAHEHUSI MEXAHUYECKOU
DHEPIUH.

Hemoncmpauyuu.

1. HaOnroneHue MEXaHMYECKOro JBH)KEHHS T€a OTHOCUTEIBHO PAa3HbIX TENl

OTCYETA.

2. CpaBHEHME NyTE€W U TPACKTOPUM MABUKEHUS OAHOTO M TOTrO XKE Tela

OTHOCHUTEJBHO PA3HBIX TEJI OTCYETA.
W3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO IBUKEHUS.
HccenenoBanne Npu3HaKkoOB PAaBHOYCKOPEHHOIO IBUKEHUS.
HabGmnronenue nBM>KEHUS Tella MO0 OKPYKHOCTH.
HabGnrogenne MexaHM4eCcKuX SIBJICHHUM, MPOUCXOASIINX B CHCTEME OTCUETA
«Temexxka» 1npu €€ pPaBHOMEPHOM M  YCKOPEHHOM JBH)KCHUHU
OTHOCHUTENIbHO KabuHeTa (GU3HKH.
7. 3aBUCHMMOCTb YCKOPEHHMS TeJla OT MAacChl T€la W JEUCTBYIOLIEH Ha HETO
CUJIBL.
8. HaOmroneHue paBeHCTBA CUJT IPU B3aUMOJIEHCTBUU TE.
M3meHenue Beca Tesna pyu yCKOPEHHOM JIBHKECHUH.
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10. [lepenaya nmmysbca npyu B3aMMOIEUCTBUN TEIL.

11. [IpeobpazoBanusi SHEPTUH NPU B3aUMOACUCTBUU TEJL.

12. CoxpaHeHUE UMITYJIbCaA MTPU HEYIPYTOM B3aUMO/ICHCTBUMU.

13. CoxpaHeHue UMIYJIbca MPpU a0COIIOTHO YIIPYTrOM B3aUMOJIEHCTBHUH.

14. HaGnroeHue peakTHBHOTO JIBUKEHUS.

15. CoxpaHeHre MEXaHMIECKOW SHEPTUH MPU CBOOOTHOM TIaICHHH.

16. CoxpaHeHUE MEXaHUYECKOI IHEPTUM NIPU ABUKEHUHU TeJIa O] JeUCTBUEM
PY>KUHBI.

Jlabopamopnsie padomul u onvimel.

1. KoHncTpynpoBanue TpakTa M pa3roHa M NAIBHEHIIETO PaBHOMEPHOIO
JBHO>KCHUS IAPUKA WIIN TEIICKKH.

2. Ompenenenne CpeaHEW CKOPOCTH CKOJBKEHHUS OpycKa WIN JIBYOKCHUS
HIapyKa [0 HaKJIOHHOW IUIOCKOCTH.

3. OmpeneneHue yCKOpPEHHs Tena IMPU PABHOYCKOPEHHOM JBMKEHHUH IIO
HAKJIOHHOM TUIOCKOCTH.

4. HccnenoBaHne 3aBUCHUMOCTH IYTH OT BPEMEHM IIPU PABHOYCKOPEHHOM
JBH>KCHUU 0€3 HauallbHOW CKOPOCTH.

5. [IpoBepka THUMOTE3bl: €CIM TpPU PABHOYCKOPEHHOM JBWXKEHUH 0e€3
Ha4yaJbHOM CKOPOCTU IIYyTM OTHOCATCS KakK pPsJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIME MPOMEKYTKH BPEMEHU OJUHAKOBBI.

6. MccrnegoBaHue 3aBUCMMOCTH CHJIbI TPEHUSI CKOJBXEHHUS OT CHJIbI
HOPMAaJIbHOTO JIaBJICHHUS.

7. Omnpenenennie K03PGUIIMEHTA TPEHUS CKOJIbKEHHUS.

Onpenenenue KECTKOCTH NPYKUHBI.
Omnpenenenne pabOThI CUJIBI TPEHUS MPU PABHOMEPHOM JIBHKEHUU Tela
10 TOPU30HTAIIBHON MTOBEPXHOCTH.

10. Onpeenenre pabOThl  CHJIBI  YNIPYTOCTH TMpU  MOABEME Tpy3a ¢
UCITIOJIb30BAHUEM HETOABUKHOTO U TMOJBUKHOTO OJIOKOB.

11. MI3yueHue 3akOHA COXpAaHEHUS SHEPTUU.

Paznen 9. Mexanuveckue Kojie0aHus U BOJTHBI.

KonebarensHoe nemxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHMI: TIEPHOT,
4acToTa, aMIUTUTya. MaTeMaTU4EeCKU U TIPYKUHHBIM MassTHUKU. [IpeBpainenue
SHEPTUU MPH KOJIeOATETHLHOM JIBHXKCHHH.

3aryxaomue — konebanus.  BreiHykaennole — konebanus.  Pe3zonanc.
Mexannueckue BoJHbL. (CBoiicTBa MexaHWueckux BoJH. [IpomonbHbiE W
NonepeyHbple  BOJHBL. [[IMHA BOJHBI M CKOPOCTh €€ pacnpoCTpPaHEHUs.
MexaHn4ecKre BOJIHbBI B TBEPIAOM TEJE, CEUCMUYECKUE BOJIHBI.

3Byk. I'poMKoCTh 3Byka M BbicoTa ToHA. OTpaxeHue 3Byka. MHdpa3Byk u
yJIbTPa3BYK.



Hemoncmpauyuu.

1.
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HaGmronenue komebaHuit Ten TMOA JCUCTBHEM CHUIIBI TSKECTH W CHIIBI
YOPYTOCTH.

Hab6nronenue xonedanuii rpy3a Ha HUTU U HA TIPYKUHE.

HabGnronenue BoIHYKIEHHBIX KOJIEOaHU 1 pe30HaHca.

Pacnpoctpanenue npo10iabHBIX U MOMEPEYHBIX BOJH (Ha MOJIEIN).
HaOmronenue 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKYCTUYECKHUI PE30HAHC.

Jlabopamopnsie padomul u onvimel.

1.

7.

OnpeneneHne 4YacToThl W NEpUoJa KoJeOaHWW MaTeMaTUYeCKOro
MasTHHUKA.

Omnpenenenre 4acTOThl ¥ Mepro/ia KoueOaHUil MPY>KUHHOTO MasiTHUKA.
HccnenoBanre 3aBUCUMOCTH TEpUOJa KOJIeOaHUN MOABEIIEHHOIO K HUTU
rpy3a OT JJIUHbI HUTH.

HccnenoBanue 3aBUCUMOCTH Mepro/ia KOJeOaHUN MPY>KUHHOTO MasiTHUKA
OT Macchl Ipy3a.

[TpoBepka He3aBUCUMOCTU Tepuoaa KoyeOaHUil rpy3a, MOJBEIIEHHOTO K
HUTH, OT MaccChl Ipy3a.

OneITbl, JEMOHCTPUPYIOUIME  3aBUCUMOCTh  Iepuojaa  KosieOaHUi
NPYKUHHOTO MasATHUKA OT MacChl Ipy3a U )KECTKOCTH MPY>KUHBIL.
H3mepenne yckopeHus CBOOOTHOTO MaeHHUS.

Paznen 10. Di1eKTpOMArHuTHOE 1MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHbI.

ONEeKTpOMarHUTHOE  Iojie.  ODJEKTpOMarHuTHele  BONHbL.  CBolicTBa
AJIEKTPOMAarHuTHBIX BoOJIH. lllkanma sneKkTpoMarHUTHBIX BOJH. lcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJISl COTOBOM CBS3H.

OnexkTpomMarHuTHas npupoga ceera. CKopocTh cBeTa. BOgHOBBIE CBOICTBa

CBC€TaA.

Jlemoncmpayuu.

1.
2.

CBoiiCTBa JIEKTPOMATHUTHBIX BOJIH.
BosHOBBIE CBOWCTBA CBETA.

Jlabopamopuwie pabomul u onvimol.

1.

W3ydeHne CBOWMCTB 3JIEKTPOMATHUTHBIX BOJIH C MOMOIIBI0 MOOMIBHOTO
tenedoHa.

Pa3gen 11. CBeToBLI€e SIBJIEHHS.

JlyueBas  mogmenr»  cBera.  HMcrounmkm — cBeta.  [Ipsamonunernnoe
pacnpoctpanenue csera. 3atmeHus Comnnna u JIyHnel. Otpaxenue cera. [lnockoe
3epKajio. 3aKOH OTPaKEHMS CBETA.



[Ipenomnenue cBera. 3akoH mpenomieHUs cBeta. lloiHOE BHyTpeHHEe
oTpaxxeHue cBeTa. Vcrnonab30BaHME TOJHOIO BHYTPEHHETO OTPAXKEHHS B
ONTHUYECKUX CBETOBOJAX.

Jlunza. Xox usyued B JmH3e. Onruyeckas cucreMa (Qoroanmnapara,
MHUKpPOCKOIIa M Teneckona. ['y1la3 kak onrtudeckas cuctema. bin3opykocTe H
JATbHO30PKOCTb.

Paznoxxenne Oemoro cera B cnekTp. Onbitel Hptotona. Croxenue
CIIEKTpaJbHBIX LBETOB. J(McHiepcHst cBeTa.

Jlemoncmpayuu.
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[IpsiMosIMHEHOE PACTIPOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tomyuenue n300pakeHuii B MIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.
[Ipenomiienue cBera.

OnTuyeckuii CBETOBOJ,.

Xona mydeil B coOuparoiieii InH3e.

XO0J ny4yelr B pacCenBarOIIEeH JIMH3E.

[Tomyuenue n300pakxeHnii ¢ TOMOIIIBIO JIMH3.

[TpuHuun aeiicTBus GoroanmnapaTa, MUKPOCKOINA U TEJIECKOIA.

10. Mojens riasa.

11. Pa3noxenue 6eoro cBera B CIIEKTP.

12. [Tomy4yenue 6eoro cBeTa MpH CIOKEHUHN CBETA Pa3HBIX I[BETOB.
Jlabopamopnsie padomul u onvimel.

1.

HccnenoBanye 3aBUCUMOCTH yrjla OTPAKEHUs CBETOBOTO Jiyda OT yIUIa
HaJCHUS.

N3ydeHne xapakTepuCTUK H300paKeHUs PeIMETa B IIIOCKOM 3epKalie.
HccnenoBanre 3aBUCMMOCTH YIJIa MPEJIOMIIEHUSI CBETOBOTO JIy4a OT yIJia
IIaJICHUS HA TPAHULIE «BO3yX—CTEKIION.

[TonyueHnne n300pakeHUM C TOMOIIBIO COOMPAIOIICH JIMH3BI.
Omnpenenenre (HOKYCHOTO PACCTOSHUS M ONTHYECKOW CHIIBI COOMparoei
JIMH3BI.

OnBITHI IO Pa3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

OmnbITEl N0 BOCHPHUATHIO L[BETA MPEAMETOB IMPU UX HAOIIOACHUM 4Yepe3
L[BETOBBIE (PUIIBTPBHI.

Pa3nen 12. KBanToBbIe sIBJIEHHS.

OmnbiTel Pezepdpopaa u mmanerapHas mojenb aroma. Mogenb aroma bopa.
Hcnyckanue u noryonieHue ceeta aroMoM. KBaHTel. JInHeyaThie CIIEKTPHI.

PanuoaktuBHOCTh. Anb(a-, 6eTa- u ramma-uznydeHusi. CTpoeHrue aTOMHOIO

snpa.

HYKJIOHHa}I MOJCJIb aTOMHOI'O  sdAapa. N30Tomnsl. PaI[I/IoaKTI/IBHBIe

npespaienus. [lepuon nonypacnana aTOMHBIX 1€Ep.



SAnepHbie peaknuu. 3aKOHBI COXpPAHEHHUs 3aps0BOIO U MAacCOBOrO YHCEIL.
DOHeprus cBsi3M aTOMHBIX sjaep. CBs3p Macchl W 3Hepruu. Peakuuu cUHTE3a U
nenenus siaep. Ucrounuku sneprun ConHIA U 3BE3 .

Snepnasa sHepreruka. JleMCTBHS pPAaWOAKTUBHBIX M3JIYYCHUW HA KUBBIC
OpraHU3MBl.

Hemoncmpauyuu.

1. CrnekTpbl U3TYyUYEHHUS U TOTJIOMICHUS.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. CnekTp Bogopo/a.

4. HabGmroneHnue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTumka MOHU3UPYIOMIMX U3TYyUCHHI.

6. Peructpanus uznydeHus: OpUPOTHBIX MUHEPATIOB U IPOTYKTOB.

Jlabopamopnsie padomul u onvimel.

1. HalnroneHue CruloIHbIX U JIMHEWYAThIX CIIEKTPOB U3IIYUYECHHUS.

2. HccnepoBaHue TpPEKOB: M3MEPEHUE SHEPIUU YACTUIBI MO TOPMO3HOMY

nytu (o poTtorpadusim).

3. M3mepenue pagnoakTuBHOTO (POHA.

IHoBTOpPHUTEIHLHO-00001IAIOIIIUI MOIYJIb.

[ToBTOpUTENHEHO--0000IAIOIIUN MOAYJIb TPEAHA3HAYEH /JI CUCTEMATU3alluU
U 0000IeHHS TPEIMETHOTO  COJCPKaHWsI W OMbITa  JCSATEIHHOCTH,
PUOOPETEHHOTO MPU M3YYCHUH BCETO Kypca DU3HKH, a TAKKE IS MOATOTOBKU K
OCHOBHOMY T'OCYJAapCTBEHHOMY »5K3aMeHY MO (Qu3uke g OoOydarommxcs,
BBIOPABIIUX ATOT YYCOHBIN MpeIMET.

[Ipy “3ydeHUM JAHHOTO MOIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
NeSATEeTLHOCTH, HA OCHOBE KOTOPBIX 00ECTeUMBACTCS JOCTIKEHUE MPEAMETHBIX U
METANpEeAMETHBIX  IUIAHUPYEMBIX  pe3yJabTaTOB  oOyudeHus, GHopMHUpyeTcs
€CTECTBEHHOHAYYHASTPAMOTHOCTh. OCBOEHHUE HAYYHBIX METOJOB HMCCIENOBAHUS
SBJICHUA TPUPOABl M TEXHUKH, OBJAJECHUE YMEHUAMH OOBACHATH (pu3myeckue
SIBJICHUS, TPUMEHSS TOJIydEeHHbIE 3HAHMS, pelarh 3aJadud, B TOM YHCIE
KA4E€CTBEHHBIC U AKCIIEPUMEHTAJIbHBIEC.

[IpuHIMNIMANBHO AECSATEIBHOCTHBIM XapakTep JaHHOTO Pa3Jielia Peain3yeTcs
32 CY€T TOro, 4YTo OOYy4YaroIIMecs BBIMOJIHSIIOT 3a/laHusd, B KOTOPBIX UM
IpeIaraeTcs:

HAa OCHOBE TIOJIYYCHHBIX 3HAHWUW pacro3HaBaTh M HAYYHO OOBSICHATH
dbu3ndecKue SBICHUS B OKPYKAIOIIEH MPUPO/IC U TOBCEAHEBHOM JKU3HU;

UCII0JIb30BaTh HAYYHbIE METO/Ibl HCCIIEIOBaHUSI (PU3HUECKUX SIBICHUH, B TOM
YUCJIE 1JIA POBEPKU TUIOTE3 U MOIYYEHHS] TEOPETUUECKUX BBIBOJOB;

OOBSACHITh HAyYHbIE OCHOBBI HanbOOJEe BaXKHBIX JOCTUXKEHUH COBPEMEHHBIX
TE€XHOJIOTUI, HAIPUMEP, TPAKTHUECKOTO MCIO0JIb30BaHMS PA3JIMYHBIX UCTOYHUKOB



DHEPIrUy Ha OCHOBE 3aKOHA MPEBPAILECHHS U COXPAHEHMSI BCEX M3BECTHBIX BHUJIOB
SHEPIUU.



IINIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHU A

N3yuyenue (u3MKd Ha ypOBHE OCHOBHOTO OOLIEro 00pa3oBaHMs HAMpPaBICHO

Ha JOCTHKEHHE JINYHOCTHBIX, METAPEAMETHBIX U IPEIMETHBIX 00pa30BaTeIbHBIX
pE3yJIbTaTOB.

B pesynbrare nzyuenus Gu3MKU Ha ypOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHus

y oOyuaronierocs OyayT copMUpOBaHbI CIIEIYIONIME JTUYHOCTHBIE PE3yJbTaThl B
YacTH:

1) naTpHOTHYECKOr0 BOCIMTAHUS:

— IPOSIBJIICHHE MHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUICKOMN
(du3nuecKoil HayKu;

— IIEHHOCTHOE OTHOLICHHE K TOCTHKEHUSIM POCCUICKUX YUEHBIX--(U3UKOB;

2) rpa:KIaHCKOr0 U AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA

— F'OTOBHOCTh K aKTUBHOMY YYaCTHIO B 00CY)KJI€HUU OOIECTBEHHO3HAYUMbIXU
ATUYECKUX MPOOJIEM, CBA3aHHBIX C MIPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUN
duzukwy;

— OCO3HAaHUE BAKHOCTH MOPAJIBHO--3TUYECKUX IPHUHIMIIOB B JAEITEIBHOCTH
YYEHOT0;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

— BOCHPUATUE 3CTETUYECKUX KAueCTB (PU3NYECKOM HayKu: €€ rapMOHUYHOIO
[IOCTPOEHUS, CTPOrOCTH, TOYHOCTH, JIJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

— OCO3HAaHUE IIEHHOCTHM (U3NYECKOM HAyKM KaK MOIIHOIO HHCTPYMEHTa
II03HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTHH, BAXKHEHMIIEH COCTABIIAIOLIEH
KYJIbTYDBI,

— pa3BUTHE HAy4HOH II0003HATENFHOCTH, MHTEpPEca K HMCCIeI0BATEIbCKON
NEeSATENbHOCTH;

S) d¢opmupoBaHMs  KYJbTYpPHI  3A0POBbS M  3MOLMOHAJIBLHOIO
0J1aronoJIyyus:

— OCO3HAHME LIEHHOCTH Oe30macHoro oOpas3a JKU3HH B COBPEMEHHOM
TEXHOJOTMYECKOM MHpEe, BaKHOCTH NpaBHJ O€30MacHOr0 TMOBEACHUSA Ha
TpaHCIOPTE, Ha JIOPOrax, C AIEKTPUUYECKUM U TEIJIOBBIM OOOPYZOBAHHUEM B
JOMAIIHUX YCIIOBUSAX;

— c(hOpMUPOBAHHOCTh HaBBIKA peQIEKCHH, MPU3HAHUE CBOErO IpaBa Ha
OLIMOKY M TAaKOI'0 € MpaBa y APyroro 4eJoBeKa;

6) Tpy10BOIr0 BOCTIMTAHMS:

— AKTHBHOE Yy4YacTHE€ B PELICHUM MNPAKTHYECKUX 3a1ad (B paMKax CEMbH,
0o0pa3oBaTeNbHONM  OpraHW3alld, TrOpoJia, Kpas) TEXHOJOTHMYECKOH U



COLIMAJIbHOW HANpPaBJIEHHOCTH, TPEOYIOIMX B TOM YHCIE M (PUIUUECKHUX
3HAHUIM;

e — UHTEpEC K MIPAKTUUECKOMY U3YUEHHIO PO eccuil, CBSI3aHHBIX C (PU3UKOIL;

e 7)3K0JI0TrH4€CKOr0 BOCIIUTAHUSA:

e — OpHUEHTAlUs Ha NpPUMEHEHHE (U3MYECKUX 3HAHMW JJI pellIeHMs 3a1ad B
00JIaCTH OKpY’KAIOIIEW Cpenbl, IJIaHUPOBAHMS IOCTYIKOB W OLEHKH HX
BO3MOYHBIX ITOCJIEICTBUN JUIs1 OKPY KAIOILEH CPEIbI;

e — OCO3HaHHME TI00aTbHOTO XapaKTepa SKOJOTHMYECKHX MpoOsieM M MmyTel ux
peLIeHMS;

e 8) amanTanum K M3MEHAIOIMMCH YCJIOBMAM COLUMAJILHON U NPHUPOAHOM
cpeabl:

e — TMOTPEeOHOCT, BO B3aWMOJACWCTBUM IMPH BBINOJIHEHWU HCCIEIOBAaHUN H
MPOEKTOB (PU3MUECKON HAIMpPaBICHHOCTH, OTKPBITOCTh OIBITY U 3HAHUAM
IPYTHX;

e — TIIOBBIIEHUWE YPOBHS CBOEH KOMIIETEHTHOCTH 4Ye€pe3 NPaKTUYECKYIO
NEeSATENBHOCTD;

e — IOTPEOHOCTH B (POPMUPOBAHUU HOBBIX 3HAHUH, B TOM 4Kciie (OpMYJINPOBAThH
UJ1eU, IOHATHS, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SIBICHUSAX;

e — OCO3HaHHE AeHUIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001acTu
buzukwy;

e — IUIAHUPOBAHHE CBOETO PA3BUTUS B MPHOOPETEHUU HOBBIX (PUINUYECKUX
3HaHUM;

e — CTPEMJICHHE aHAJU3UPOBATH U BBISIBIISITh B3aUMOCBSI3U IIPUPO/IbL, OOLIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOIb30BAaHUEM (PU3NUECKUX 3HAHUM;

e —OIICHKAa CBOUX JEHUCTBUM C YYETOM BIIMSAHUSA HA OKPYKAIOUIYIO Cpeny,
BO3MO>KHBIX IJI00ATBHBIX OCTIEICTBHIA.

METAINIPEJMETHBIE PE3YJIBTATbBI

B pesyneraTe ocBOeHUS TporpamMmbl 1Mo (pU3MKE HA YPOBHE OCHOBHOTO
ob1iero oopa3zoBanus y oOydaromerocs: 0yayT chopMupoBaHbl MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIIOYAIONINE TO3HABATEILHBIC YHUBEPCATIbHBIC YyUCOHBIC TCUCTBHUSA,
KOMMYHUKATHBHBIC  yHUBEpPCAJIbHBIC  y4eOHBIC  JCHCTBUA, PETYJIATUBHBIC
YHUBEpCaIbHbIC YIeOHbIC TCUCTBUSI.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eifiCTBUS

Bba3oBble JJornueckue a1eiicTBHA:



BBISIBJSITh M XapaKTEpU30BaTh CYIIECTBEHHbIE MPHU3HAKU OOBEKTOB
(s1BNIEHU );

yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(DUKALUNA, OCHOBAHUS IS
000011IeHUs U CpaBHEHUS,;

BBISIBJISITh 3aKOHOMEPHOCTU U IPOTUBOPEUMS B paCCMATPUBAEMBIX (aKTax,
JAHHBIX U HAOJIOICHUSAX, OTHOCALINXCA K (PU3NUECKUM SIBICHUSM;
BBISIBJISITH NPUYUHHO--CJIEICTBEHHBIE CBSI3U MPU H3YyUYEHUU (PU3NUYECKUX
SIBJIEHUI U NPOLIECCOB, JI€JaTh BBIBOJBI C MCIIOJIB30BAHUEM J€AYKTUBHBIX
U MHAYKTUBHBIX YMO3aKJIIOUEHUH, BBIIBUTaTh TMIIOTE3bl O B3aUMOCBS3SIX
(u3NYECKUX BEJINYMH;

CaMOCTOSITENIbHO BbIOMpaTh CHOCO0 pemieHus y4deOHOW (Qu3ndecKkon
3a7aun (CpaBHEHUE HECKOJIbKMX BapUaHTOB pEIIEHUs, BHIOOp Hambosee
HOJIXOJSIIETO ¢ YYETOM CaMOCTOSATEIBHO BbIIEJICHHBIX KPUTEPHEB).

Ba3oBhIe uccieaoBaTe/IbLCKHeE 1eCTBUA.

UCIIOJIb30BaTh BOMPOCHI KaK UCCIEN0BATENbCKIII HHCTPYMEHT TO3HAHMS,
IPOBOAUTH IO CAMOCTOSITEIPHO COCTABIIEHHOMY IIJIaHY OIBIT, HECJIOXKHBIN
¢u3nyecKuil SKCHEPUMEHT, HEOOJbIIOE UCCIENOBaHHE (HU3UUECKOTO
SIBIICHUS;

OIICHWBATh HAa TPHUMEHUMOCTh W JOCTOBEPHOCTh HH(pOpMaIHIo,
MOJIyYEHHYIO B X0/1€ UCCIIEIOBAaHUS HIIM SKCIIEPUMEHTA;

CaMOCTOSITENTbHO (hOPMYTHPOBATH 0OOOIICHNS W BBIBOJBI TIO PE3yIbTaTam
IPOBEEHHOTO HAOIIOICHUS, OTBITA, UCCIICIOBAHMS,

IPOTHO3UPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PUIUIECKUX
IIPOIIECCOB, a TAK)KE BBIIBUTATh MPEION0KEHUSI 00 UX pa3BUTHH B HOBBIX
YCIOBUSX U KOHTEKCTaX.

Pabora ¢ unopmanmeii:

NPUMEHSATH Pa3IMYHbIE METOAbI, MHCTPYMEHTHI M 3aIPOCHI MPH TIOUCKE U
orbope WH(GOPMAIMK WM JAaHHBIX C Y4€TOM NPEIJIOKEHHONW ydeOHOM
bu3ndecKoil 3a1a4u;

aHAM3UPOBATh, CUCTEMATH3UPOBATh M MHTEPIIPETUPOBATH MH(POPMAITHIO
Pa3TUYHBIX BUJOB M (JOPM MIPEACTABICHHS;

CaMOCTOSITEIbHO ~ BBHIOMpaTh ONTHUMAIbHYIO (opMy TpeICcTaBICHUS
uHbOpMAIlMU W WIUIIOCTPUPOBATh pelIaeMble 3aJa4d  HECIOKHBIMU
cXeMaMu, IuarpaMmMaMu, HHOU rpaduKoi U uX KOMOMHAIIMSIMHU.

KoMMyHMKAaTHBHBIE YHMBEpPCAJIbHbIE YUeOHbIe NeCTBHA:

B X0Jie OOCYXICHHS ydeOHOro maTepuaia, pe3ysbTaToB JadopaTOPHBIX
padoT U MPOEKTOB 3a/1aBaTh BOMPOCHI IO CYIIECTBY 00CYKAaeMOH TEMbI U
BBICKA3bIBAaTh HJICH, HAIlCJICHHbIC HA DEIICHUC 3aJaud U IO KaHHe
0J1aroxeaTeILHOCTH OOIICHUS,



COTMOCTABJISATh CBOU CYXIEHHUS C CYXICHHSIMH JPYTMX YYaCTHHUKOB
Juanora, oOOHapyXKHBaTh Pa3IU4YMe U CXOACTBO MO3UIIHIA;

BBIPaXXaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX;
nyOJIMYHO NPEACTABIATh PE3YIbTATHI BBIIIOJHEHHOIO (PU3UYECKOIO OIBITA
(9KCIIEpUMEHTA, UCCIIEI0OBAHUS, IPOEKTA);

NOHMMAaTh W  HCHOJb30BaTh  MPEUMYIIECTBA  KOMAHIHOM U
UHAMBUAYAIbHON paOOThl MPU pPEIIEHUH KOHKPETHOW (PHU3NYEeCKOU
poOJIeMBbI;

IPUHUMATD LIEJIM COBMECTHOW N1E€ATEIbHOCTH, OPraHU30BbIBATh JIEHCTBUS
no €€ JMOCTHKEHUIO: paclpefesiTb poiH, OOCYKIaTh MpPOLECCHl HU
pe3yJbTaThl COBMECTHOM pabOThI, 0000IIaTh MHEHUSI HECKOJIBKUX JIFOJICH;
BBITIOJIHATH CBOIO YacThb pabOTHI, TOCTUrasi KAYECTBEHHOTO pe3yibTara Mo
CBOEMY HAIpPaBICHUIO M KOOPIMHUPYS CBOM JCHCTBUS C APYTUMH
YJIeHaMU KOMaH/1bl;

OLICHMBATh KAa4€CTBO CBOETrO BKJaJa B OOUIMI MPOAYKT MO KPUTEPHSIM,
CaMOCTOSITENIbHO CPOPMYTMPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBUSI.

PeryasiTuBHbIE YHHBepcaJbHble y4eOHbIe 1eHCTBUS

Camoopranusanus:

BBISIBJISITH TTPOOJIEMBI B JKU3HEHHBIX U YUYEOHBIX CHUTYaIHsIX, TPEOYIOIINX
JUTS pelieHus (PU3UUECKUX 3HAHUM;

OPUCHTHUPOBATHCA B  PA3IUYHBIX TOJXO0JaX TPUHSTHS  PEHICHUHN
(vHIMBUAYyaTbHOE, TPUHSATHE PEIICHUS B TPYIIIE, TPUHITHE PEIICHHM
TPYIIION);

CaMOCTOSITEIIbHO COCTaBIISITh AITOPUTM pEIIeHUsT (PU3NIECKON 3a1aul WK
IJIaHa MCCIEJOBAaHUS C YYETOM HMEIOIIUXCS PECYpPCOB U COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTHPOBATH MPEIJIaracMbie BAPUAHTHI PEIICHU;
JienaTh BRIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, SMOIUOHAJIbHBbIN HHTEJIEKT:

JaBaTh aJICKBAaTHYIO OLICHKY CUTyallMy U IIpeajiaraTh IUIaH €€ U3MECHEHUS;
OOBSCHATH TNPUYUHBI  JOCTIDKEHUS  (HENOCTIIKEHHUS) pe3yJbTaToB
JeSITEIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OMBITY;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTh (B TOM YHUCIIE B XOJ BBIIIOJIHEHUS
(U3MYECKOTO HUCCIIEJJOBAHMSI WJIM IPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENILCTB, W3MEHUBIIUXCS CHUTYyalllil, YCTaHOBJIEHHBIX OIINOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE PE3YyJIbTATA LIEIU U YCIOBHIM;

CTaBUTh ce0sl Ha MECTO JIPYroro 4ejaoBeKa B XOJE CIopa WIN JUCKYCCUU
Ha HAy4HYIO TEMY, [IOHUMATh MOTUBbI, HAMEPEHUS U JIOTHKY JIPYroro;



npU3HaBaTh CBOE MPaBO Ha OIMMOKY IMPU pEHIeHUH PU3NYECKUX 33134 WU
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE YK€ MPABO APYTOTO.

ITPEAMETHBIE PE3YJ/IBTATDBI

K xoHIy 00yueHus B 8 kiacce rnpeMeTHbIE pe3yabTaThl HA 6a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOUTUXCSl YMEHUI:

UCIIOJIb30BATh MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JBUKEHUE
aTOMOB U MOJICKYJI, arPEeTaTHbIC COCTOSHUS BEIIECTBA, KPUCTATUIMUECKHUE U
amop(HBIC TeJa, HACHINICHHBIM ¥ HEHACHIIIEHHBIM Map, BIAXKHOCTH
BO3/lyXa, TEeMIeparypa, BHYTPEHHsISI SHEPTUs, TEIUIOBOM JIBUTaTEb,
AIIEMEHTAPHBIN AJIEKTPUUECKHUU 3apsijl, FIEKTPUUECKOE IO0JIe, MPOBOJIHUKU
U UDJICKTPUKH, TIOCTOSTHHBIN 3JIEKTPUIECKUN TOK, MATHUTHOE TIOJIC;
pasznuyaTh SBJICHHS (TEIJIOBOE pACIIMpPEHUE W CHKATHeE, TEeIulonepeaaya,
TEIJIOBOE€ PaBHOBECHE, CMAYMBAHUE, KAWJUISPHBIE SIBJICHUS, HCTIAPCHUE,
KOHJIEHCAIWsl, IUIABJIEHHEe, KpHUCTAJUIM3auus (OTBEpJEeBaHUE), KHUIICHUE,
Terionepeaaya (TEeTIONpPOBOHOCTb, KOHBEKIHS, U3ITy4YEHHUE),
ANIEKTPU3AIUS TEJ, B3aUMOJICHCTBHUE 3apSAI0B, NEHCTBUS AIEKTPUIECCKOTO
TOKA, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICCTBHE MArHUTOB, JECHUCTBUE
MarHUTHOTO TTOJIS Ha TMTPOBOJHUK C TOKOM, DJICKTPOMArHUTHAS WHIYKITHS)
0 ONHCAHUI0 HUX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIbBITOB,
JEMOHCTPUPYIOUIUX JAHHOE (PU3HUECKOE SBIICHHUE;

pacmo3HaBaTh TPOSBJICHHE W3YYEHHBIX (U3MUECKUX SBICHUNW B
OKpY)KaloIeM MHpEe, B TOM 4YHCiIe (PU3NYecCKue SBICHHUS B TPHUPOJE:
MOBEPXHOCTHOE HATSKEHUE W KaNWUIApHBIE SBJICHUA B MPUPOJE,
KpUCTaUIbl B TMpupojae, usiydeHue CoaHua, 3amMep3aHue BOJIOEMOB,
MopcKkue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEsl, CHETa, JIEKTPHUUECKHE
SBJICHUSI B aTMocdepe, DJIEKTPUUECTBO JKMBBIX OPTraHW3MOB, MarHUTHOE
nosie 3emMiH, Jpeiid TOJIFOCOB, POJIb MATHUTHOTO TOJIS JUIsl JKM3HU Ha
3emuie, MOJSIPHOE CUSIHUE, MPU 3TOM MEPEBOJIUTH MPAKTUUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCIATh CYIIECCTBEHHBIE CBOMCTBa (MpHU3HAKH) (HU3UYECKHUX
SIBIICHUH;

OTIMCHIBATh U3YYCHHBIC CBOMCTBA TeN M (DM3UYECKUE SBICHUS, UCIIONB3YS
bu3nueckue BeTUYUHBI (TeMIlepaTypa, BHYTPEHHSI SHEPTUs, KOJIUYECTBO
TEIJIOThI, yJieJbHAs TEIJIOEMKOCTh BEIECTBA, YyJAENbHAas TeruioTa
IUJIaBJICHUS, yJlelbHAsg TeIioTa NapooOpa3oBaHUs, ylelbHAas TeIioTa
CropaHusi TOIUIMBA, KOI(PPHUIMEHT TOJIE3HOTO JEUCTBUS TEIJIOBOMN
MAaIlTMHBI, OTHOCUTENIbHAS BIAXHOCTh BO3/yXa, AJICKTPUUCCKUN 3aps,
CUja TOKa, DJICKTPUYECKOE HANpPsHKCHHE, COMPOTHBJICHUE IPOBOJIHHKA,
yAeIbHOE  CONPOTUBIEHHWE  BellecTBa, paboTa W MOIIHOCTh



NIEKTPUYECKOr0  TOKA), NpPH ONHCAHUM MPaBUIBHO  TPAKTOBATh
(bu3nYECKUil CMBICI KCIIOJIb3YEMbIX BEJIWYHH, 0003HAUEHUS U €IUHUIIBI
bu3nyecKux BENWYUH, HAXOAUTH (DOPMYINBI, CBS3BIBAIOLINE JAHHYIO
(U3MYECKYI0 BEIMYMHY C JPYTUMHU BEJIWYMHAMHU, CTPOUTH TIpapuKu
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJTUUMH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBICHUS U TPOIECCHI,
UCITIOJIb3Ysl OCHOBHBIE IOJIOKEHUS MOJIEKYJISIPHO--KUHETUYECKOW TEOPUU
CTPOECHMS BEIIECTBA, IPUHLMII CYNEPIO3ULIUHN MOJEH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsAaa, 3akoH Oma Juid yyacTKa LN, 3aKOH
Jbkoyns—JleHna, 3aKkOH COXpaHEHUs DSHEPrUM, Ipd OSTOM JaBaTh
CJIOBECHYIO (DOPMYJIHPOBKY 3aKOHA M 3alUCHIBATh €0 MAaTeMaTHYEeCKOe
BBIPAKEHHE;

OOBACHATh (PU3HYECKUE IPOLECChl U CBOMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CUTYyallil PaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BhIABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 TOTHUYECKUX
IIaroB C OMOpod Ha |—2 W3yYeHHBIX CBOWCTBA (DU3MUECKUX SIBICHU,
bu3nYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemate pacu€THele 3ahaud B 2—3 JEHCTBUS, MCHOJb3ys 3aKOHbI U
(GopMyibl, CBs3bIBAIOLIME (PU3MUECKHE BEJIMYMHBL: Ha OCHOBE aHaIU3a
YCIIOBHS 3a/ladyd 3alUChIBaTh KPATKOE YCIIOBHE, BBISBIATH HEIOCTATOK
JaHHBIX JJI  pelIeHWs 3aJaud, BBIOMpaTh 3aKOHBI U (OPMYIIBI,
HEoOXOquMble i1 €€ pelleHHs, NPOBOAUTH pPAcuéTbl U CpPaBHUBATH
HOJIyYEHHOE 3HaUYE€HUE (PU3NYECKON BEIMUNHBI C U3BECTHBIMU JAHHBIMU;
pacrno3HaBaTb MpPOOJEMBI, KOTOpPbIE MOXXHO PpELIUTh MpPU HNOMOUIU
($u3NYECKUX METO/OB, HCIOJb3Yys] ONMUCAHHE HCCIEIOBAaHUS, BBIICIATDH
IIPOBEPSAEMOE MPEAINOJIOKEHNE, OLCHUBaTh MPABWIBHOCTh MOPsJIKa
IIPOBEJICHUS MCCIIEN0BaHNUs, 1€J1aTh BbIBOBL;

OPOBOAUTH OMNBITBI MO HAOMIOACHUIO (PU3MYECKUX SBICHUM WM
duznyeCKuX CBOWCTB TeN (KaMWUISIPHBIE SIBICHUS, 3aBUCUMOCTbD JIaBJICHUS
BO3/lyXa OT €ro o0béMa, TEMIEPATYPhI, CKOPOCTH IMPOLIECCA OCThIBAHUS U
HarpeBaHusi MPU H3IYYECHUH OT I1BETa H3JIydaromier (MmOoronaroiei)
IOBEPXHOCTH, CKOPOCTh UCHAPEHUsI BOJBI OT TEMIIEPATypbl KUJIKOCTH U
wiomanu €€ IOBEpXHOCTH, DJJEKTpHU3alMs Tel U B3aUMOJACHUCTBUE
IIEKTPUYECKUX  3aps/iOB, B3aUMOJEHCTBUE TOCTOSHHBIX MAarHUTOB,
BU3YyaJIM3allMsl MarHUTHBIX TIOJIEW IIOCTOSIHHBIX MAarHUTOB, JE€UCTBHS
MarHMTHOTO MOJii HA MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMATHUTA,
CBOMCTBa DJIEKTPOABUTATENI TOCTOSHHOTO TOKa): (opMyJIupoBaTh
poBepsieMbIe MPEANOJIOKEHUS, COOMPATh YCTAHOBKY M3 MPEIAJIOKEHHOTO
000py/10BaHus, ONUCHIBAThH XO/1 OMbITA U (POPMYIUPOBATH BHIBOJBL;



BHITIOJIHATh ~ MPSAMBIE  W3MEPEHHS]  TEMIEpaTyphbl, OTHOCHTEIHLHOMN
BJQXHOCTH BO3/yXa, CHJIbl TOKA, HANPSOKEHUS C MCHOJb30BAHHEM
aHAJIOTOBBIX TPHOOPOB M JATYMKOB (DU3UUECKUX BEIMYUH, CPABHUBATH
pe3yJbTaThl U3MEPEHUN ¢ YYETOM 3aJJaHHON a0COTIOTHON MOTPEIIHOCTH;
MPOBOJUTH UCCIEOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKOW BEJIMYUHBI OT
IpPYyro C  UCIOJIb30BAaHUEM IMPSMBIX HM3MEpPEHUN  (3aBUCUMOCTh
CONPOTHUBIIEHUSI MPOBOJHHUKA OT €ro JUIMHBI, IUIOMIAAXW IONEPEYHOTO
CEYEeHUS U YACIbHOTO CONMPOTUBIICHUS BEIlleCTBa MPOBOJHUKA, CHIIBI TOKA,
UAYIIEr0 4Yepe3 MPOBOAHMK, OT HANpsHKEHUS Ha  IMPOBOJHHUKE,
UCCJIEIOBAHUE TOCJIEIOBATEIBLHOTO W  MapalIebHOTO  COEAUHEHUUN
IPOBOJHMUKOB): IUIAHUPOBATh HCCIEIOBaHUE, COOUpPATh YCTAHOBKY U
BBHITIOJIHATh M3MEPEHUsI, CIACAysS NPEIJIOKCHHOMY IUIaHy, (hUKCHpoBaTh
pe3ynbTaThl MOJYYEHHOW 3aBUCUMOCTH B BHUJE TaOMUIl U TIpauKOB,
JieaTh BBIBOJIBI 10 PE3YJIbTATaM UCCIICOBAHUS;

MPOBOJIUTh KOCBEHHBIC HW3MEPCHHS] (PU3NUECKHX BEIWYUH (yAeibHAs
TEIUIOEMKOCTh ~ BEIIECTBAa, COMNPOTUBICHHE MPOBOAHMKA, paboTra W
MOIIIHOCTh 3JIEKTPUYECKOr0 TOKa): IJIAHHUPOBaTh W3MEPEHHs, COOMpPAThH
HKCIIEPUMEHTAJIbHYIO0 YCTAHOBKY, CJEysl MPEJIO)KEHHON HUHCTPYKLIHUH, U
BBIYHCIIATH 3HAUEHUE BEJIMUUHBI;

coOroAaTh MpaBujia TEXHUKUA 0€30MacHOCTH IpU padboTe ¢ 1ab0paTOPHBIM
obopynoBaHuEM;

XapaKTepU30BaTh NPUHIMUIBI  JEHCTBUA U3YYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOM HAa MX oOnucaHus (B TOM 4YHUCIE:
cUCTEMa OTOIUIEHHS JIOMOB, THTPOMETp, MapoBasi TypOWHA, aMmIepMeTp,
BOJIbTMETP, CUETYMK HIIEKTPUUYECKOM HHEPIUH, 3JIEKTPOOCBETHTEIIbHBIE
npuOOpkl, HarpeBaTEIbHBIE AIEKTPONPUOOPHI (IPUMEPHI), IEKTPHUUECKUE
PEIOXPAHUTEIH, HIEKTPOMATHUT, JIEKTPOABUTATENb OCTOSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOWMCTBAX (PU3MUECKUX SIBICHUNW U HEOOXOIHUMBbIE
¢duznyecKkue 3aKOHOMEPHOCTH;

pacno3HaBaTh IMPOCThIE TEXHUUYECKHE YCTPOWCTBA M H3MEPHUTEIIbHBIE
npuboOpbl MO CXeMaM M CXEMaTUYHBIM PHUCYHKaM (KUJKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUTaTeiIb BHYTPEHHETO
CropaHusi, 3JEKTPOCKOI, PEOCTaT), COCTaBIATh CXEMbl 3JEKTPUUYECKUX
Lernen ¢ nociaeaoBaTeNIbHbIM U NapaJUIeIbHBIM COEUHEHUEM 3JIEMEHTOB,
pasznuyasi ycJIoBHbIE 0003HAUECHUS FIIEMEHTOB 3JIEKTPUUECKUX IIeTIel;
OPUBOAUTH  MpUMEpPHl  (HAXOIWTh  HMH(OpMALUMIO O  NIpUMEpPax)
MPaKTUYECKOTO MCMOJIb30BAHUS (DU3MYECKUX 3HAHUM B TMOBCEIHEBHOMU
KU3HU Il oOecrieueHrsi 6€30IacHOCTU MpU oOpalieHuy ¢ npudopaMu U



TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COOJIOACHUS
HOPM 3KOJIOTHUYECKOT0 TOBECHUSI B OKPYKAIOLIEH CPELE;

OCYHIECTBIISATh MOHMCK HWHpopManuu (U3MUECKOTO COJEp)KaHUs B
NHTepHeTe, Ha OCHOBE UMEKIMXCS 3HAHUW M MYTEM CpPaBHEHMS
JOTIOJTHUTENBHBIX ~ MCTOYHUKOB  BBIACHATH  MHGPOPMALMIO, KOTOpas
ABJIAETCS IPOTUBOPEUNBON MM MOXKET OBITh HEOCTOBEPHOI;
MCIIOJIb30BAaTh MPH BHITIOJHEHUN YUY€OHBIX 3a/laHuil HAYYHO--TIONMYJISPHYIO
JUTEPATYpy  (PU3MUECKOTO  COJEpkKaHUs, CIPaBOYHbIE MaTepualbl,
pecypcel cetu HTEpHET, BiIajeTh NMPUEMAMH KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus HHPOPMALIUU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
co3iaBaTh COOCTBEHHBbIE NMUCHbMEHHBIE M KpaTKHUE YCTHBIE COOOIICHMUS,
0000mmasi wHOpMAIUI0O W3 HECKOJbKUX MCTOYHUKOB (HHU3UIECKOTO
colepXaHus, B TOM YHcle NyOJUYHO TMPEACTaBIATh PE3yJbTaThl
IIPOEKTHOW WJIM UCCIEAOBATEIBCKON NEATENIBHOCTH, IPU 3TOM TI'PAMOTHO
UCIIONIb30BAaTh HW3YYCHHBIM TMOHATUHHBIA ammapaT Kypca (U3HKH,
COIIPOBO’KJIATh BBICTYIUICHUE IIPE3CHTALIUEN;

IpU BBIMOJHEHUN YYEOHBIX MPOEKTOB U HCCIEIOBAaHUN (PU3NYECKUX
MPOLIECCOB paclpenessTh OOSA3aHHOCTH B TPYIINE B COOTBETCTBUU C
IIOCTABJICHHBIMU 3aJ]a4aMH, CJIEIUThH 34 BBIIIOJIHEHUEM IUIaHA IEUCTBUN U
KOPpPEKTUPOBAaTh €ro, aJeKBAaTHO OIICHMBAThb COOCTBEHHBIN BKJIaa B
NEATENIbHOCTD TPYIIIbI, BBICTPAaUBATh KOMMYHHUKAaTHUBHOE B3aUMOJACHCTBHE,
IPOSIBJISISI TOTOBHOCTh pa3peiaTh KOHMIUKTHI.

K xoHIy 00yueHus B 9 kJacce rnpeaMeETHbIE pe3ybTaThl HA 6a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHaIOUTUXCSl YMEHUI:

UCIIOJIB30BaTh IMOHATHA: CHCTEMa OTCU€ra, MarepuaibHas TOYKa,
TPACKTOPHS, OTHOCUTEILHOCTh MEXaHUYECKOTO IBHKEHHS, Aedopmarius
(ynmpyrasi, mjgacTU4ecKkas), TpPEeHHe, IEHTPOCTPEMHUTEIbHOE YCKOPEHHE,
HEBECOMOCTh U TEPErpy3KH, LEHTP TSKECTH, a0COIIOTHO TBEPIOE TEIO,
LEHTP TSKECTH TBEPAOTO Telsla, paBHOBECHE, MEXaHUYECKHE KOJICOaHUs U
BOJIHBI, 3BYK, HMH(pPa3ByK M YIbTPa3BYK, 3JIEKTPOMArHUTHBIC BOJIHBI,
IIKaJa 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaTbHO30PKOCTD,
CIEKTPhI UCIYCKaHUsI U MOTJIOLIEHus, anbda-, 0eTa- 1 raMMa-u3IydeHus,
W30TOIIbI, SIZIEPHAS SHEPTETUKA,

paznuyarh SIBICHHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJIMHEWHOE
JBUKECHHE, PaBHOYCKOPEHHOE MPSMOJMHEWHOE [BI)KEHUE, CBOOOIHOE
NaJICHUE TEJI, PABHOMEPHOE JBUKEHUE MO OKPYKHOCTHU, B3aUMOJICUCTBUE
TE€J, PEaKTUBHOE JIBI)KEHUE, KoJieOaTelbHOE ABMKEHHE (3aTyXaroliue u
BBIHY’KJICHHbIE KOJI€OaHUsI), pE30HAHC, BOJIHOBOE JBUKEHUE, OTPAXKEHUE
3ByKa, NPSIMOJIMHEMHOE paclpOCTPAHEHUE, OTPAKEHHE U IMPEIOMIICHUE



CBETAa, MMOJTHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JIOKEHUE OEJIOT0 CBETa B
CIEKTp ¥ CIOXKEHHE CIEKTPaJbHBIX I[BETOB, JMUCIIEPCUS CBETA,
€CTECTBEHHAsI PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JMHEWYATOTO CIIEKTPA
U3JTyYEHHUsI) 10 OMMCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3HUECKOE SBIICHUE;

pacmo3HaBaTh TPOSBJICHHE W3YYEHHBIX (U3MUECKUX SIBICHUNW B
OKpyXaromeMm Mupe (B TOM uuciae (U3NYECKUE SBICHUS B TPHUPOJE:
NPWIKUBBI U OTJIUBBI, ABMKEHUE TU1aHeT COJIHEYHON CUCTEMBI, pEaKTUBHOE
JBUKEHUE JKUBBIX OpPraHU3MOB, BOCHPHUATHE 3BYKOB >KMBOTHBIMU,
3eMIIETPSICEHUE, CEHCMUYECKHE BOJHBI, IyHAaMH, 3XO, IBETa Tell,
OTNITHYECKHUE SIBJICHUS B TMPUPOJE, OMOJOTUYECKOE ACHCTBUE BUIUMOTO,
yIbTPa(HOIETOBOTO W PEHTTEHOBCKOTO HW3IIYYCHHM, €CTECTBEHHBIN
PaANOAKTUBHBIN ()OH, KOCMUYECKHUE Iy4d, PAJAMOAKTUBHOE H3Iy4YEHUE
OPUPOAHBIX MHUHEPAJIOB, JIEWCTBHE PAJAMOAKTUBHBIX M3IyYEHUU Ha
OpraHU3M YeJIOBEKa), MPU STOM IEPEBOJIUTH MPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIACNSTH CYIIECTBEHHBIE CBONCTBa (MpHU3HAKH) (PU3NUYECKUX
SIBIICHUM;

ONUCHIBATh U3YYECHHbIE CBOMCTBA TeN U (U3UUECKHUE SBJICHUS, UCIIONb3YS
¢dbu3nyeckue BeNUYUHBI (CpelHsisl U MIHOBEHHAs CKOpPOCTb Teja MpH
HEPAaBHOMEPHOM JIBM)KCHUH, YCKOPEHHE, TEPEMENICHHUEe, MyTh, YTIIOBas
CKOpPOCTh, CHJIa TPEHUS, CHWJIA YIOPYTOCTH, CHJIAa TSDKECTH, YCKOPEHUE
CBOOOJTHOTO TMAaJIeHUs, BEC Tela, HUMIIYJbC Tejla, HMMIYJIbC CHIIbI,
MexaHuveckas paboTa M MOUIIHOCTb, NOTEHIMAIbHAS SHEPrus Tena,
MOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MIJIM, MOTEHIMAIbHAS SHEPTUs CHKATON
NPY)KUHBI, KUHETHYECKash SHEPIHs, IOJIHAsS MEXaHWYeCKas DSHeprus,
MEePHOJT U YacTOTa KOJIeOAHUM, AJIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTe)Ib MPEIIOMIICHUS CPEbl), TP OMTMCAHUHU
MPaBUJIBLHO TPAKTOBaTh (M3MYECKUH CMBICT MCIOJb3YEMBIX BEIIMYMH,
0003HaUCHUA W EAWHHIBI (U3UYECKUX BEIWYUH, HAXOAUTH (POPMYIIHI,
CBSI3BIBAIOIIME JTAHHYIO (PU3MUYECKYI0 BETUYUHY C APYTHMMH BEIUYMHAMH,
CTPOUTH TpaPUKU N3YUECHHBIX 3aBUCUMOCTEHN (PM3MUECKUX BEJINYNH;
XapaKTepu30BaTh CBOWCTBA T, (U3UYECKUE SBICHUS M IPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHHUs SHEPTUU, 3aKOH BCEMHUPHOTO TATOTEHUS,
OPUHITUI  CYMEPIO3UIMKM CHJI, TPUHIUI OTHOCHUTEIbHOCTH [ amues,
3aKk0HBI HBIOTOHA, 3aKOH COXpPAaHEHUS MMITYJIbCA, 3aKOHBI OTPAKCHUS U
MPEJIOMJICHUSI CBETA, 3aKOHBI COXPAHEHHS 3apsiIOBOIO M MaCCOBOTO YUCEN
IpU SIICPHBIX pEeakUusax, MpU 3TOM J1aBaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA Y 3aMMChIBATh €0 MAaTEMAaTUYECKOE BHIPAKEHHUE,



OOBSACHATH (PU3MYECKHE MPOLECChl U CBOMCTBA TEN, B TOM YHUCIE U B
KOHTEKCTE CUTYyaIlil MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISABIATDH
NPUYUHHO--CIIEJICTBEHHbIE  CBSI3M, CTPOUTh OOBSICHeHHEe U3 2-3
JIOTMYECKUX IIIAroB C OMOpPOi Ha 2—-3 M3yueHHBIX CBOWMCTBA (PU3MUECKUX
SIBJICHUN, PU3UYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiate pacy€THbe 3a4aud  (OMHUparoluecs Ha cuctemy u3 2-3
YpaBHEHHUI), HUCTIONB3Ys 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOINE (PU3UUECKHE
BEJIMYMHBI: HA OCHOBE aHalM3a YCJOBUS 3a/a4Ml 3allUCBhIBATh KPATKOE
yCJIOBHE, BBISBIATH HEAOCTAIONIUE WM M30BITOYHBIC JaHHBIC, BHIOUPATDH
3aKOHBI U (OPMYIIbI, HEOOXOAUMBIE Ul PEUICHUS, TPOBOJUTH PACUETHI U
OLICHUBATh PEAJIUCTUYHOCTH TMOJYYEHHOTO 3HAYCHUS (PU3NUECKOU
BEJIMYMHBI;

pacro3HaBaTh MpPOOJIEMBI, KOTOPbIE MOXXHO pEIIUTh TPU T[TOMOIIH
(U3NUEeCKUX METOJO0B, HCIOJb3Ysl OIMCAHHE HCCIEIOBaHMS, BBIJCIATH
IpOBEPSIEMOE MPEIINONOKEHUE, OICHUBATh MPABHWIBHOCTh MOPSJIKA
NPOBEJCHUS  HMCCICAOBAHUS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3ybTaThl HAOJIIOIEHUH U OIIBITOB;

IPOBOJUTH OMNBITHI 1O HAOMIONEHUIO (U3MYECKUX SIBICHUM WIN
¢u3nueckux CBOMCTB Ten (M3ydeHHE BTOpOro 3akoHa HproToHa, 3akoHa
COXPAHEHHUS SHEPTUH, 3aBUCUMOCTb MEpHOAa KOJEOAHWN MPYKUHHOTO
MasiTHUKa OT MAacChl Ipy3a M KECTKOCTU MPY>KUHBI U HE3aBUCUMOCTH OT
aAMILTUTYABI MaJbIX KOJIeOaHMi, MPsIMOIMHEHHOE paclpoCTpaHEeHHE CBETa,
pas3iokeHue Oeyoro cBeTa B CIEKTP, U3yYeHHE CBOWCTB M300pa)KeHUsS B
IUIOCKOM 3€pKajie W CBOMCTB HM300pa)kKeHHsI IpeaMeTra B coOHuparouiei
JUH3€e, HAOII0JEHUE CIUIOMIHBIX U JIMHEHYaThIX CIEKTPOB HU3IYUYECHUS):
CaMOCTOSITENIbHO  COOMpaTh YCTAaHOBKY U3 HM30bITOUHOrO Habopa
o0Opy/mOBaHWs, OMUCHIBATH XOJ ONbITa H  €ro  pPe3yibTaThl,
bopMyIUpOBaThH BBIBOJIHI,

IPOBOAUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEpPEHUH, ompeaensis
CpenHee 3Ha4YeHHE H3MEpsieMOM BeTUYMHBI ((POKYCHOE pacCTOSIHHUE
coOuparomield JTUH3bI), OOOCHOBBIBATH BBIOOpP CHOCO0Aa H3MEpPEHUs
(M3MepUTEIILHOTO TIPUOOpPa);

OPOBOJIUTH HCCJIEIOBAHME 3aBHUCUMOCTEH (DU3NYECKHX BEIUYUH C
UCIIOJIb30BaHUEM NPSAMBIX HM3MEPEHUN (3aBUCHMOCTb IyTH OT BPEMEHH
IpU PaBHOYCKOPEHHOM [BIKEHUU 0€3 HayalbHON CKOPOCTH, NEpUOAa
KOJICOAHUH MaTeMaTHUYECKOTO MAasTHHKA OT JUIMHBI HUTH, 3aBUCHMOCTH
yIiia OTpaKeHUsl CBETa OT yrja MaJeHHs W yIiia MpeJoMJICHHs OT yria
najieHus): IUIAaHUPOBATh HCCIIEOBAHUE, CAMOCTOSTENILHO cOoOUpaTh
YCTaHOBKY, (PUKCHUpOBaTh pe3yibTaThl MOJYyYEHHOM 3aBHCHUMOCTH



bu3NYeCKuX BETWYMH B BUJEC TaONHIl U TpaduKOB, IETIaTh BBIBOILI IO
pe3yNbTaTaM MCCIICIOBAHUS;

MPOBOJUTh KOCBEHHBIC W3MEPECHHS (U3MYECKUX BEIMYMH (CpEemHsIs
CKOPOCTb M YCKOpPEHHE Tejla TpHU PaBHOYCKOPEHHOM JBUKEHUH,
YCKOpPEHHE CBOOOJIHOTO MaeHUs], KECTKOCTh MPYKUHBI, KOIPPUIUEHT
TPEHUSI CKOJBKCHUS, MEXaHW4eckas pabdoTa M MOIIHOCTh, YacTOTa U
nepuosl KojeOaHWii MaTeMaTH4YeCKOro U TMPYKUHHOTO MAasSTHHUKOB,
ONTHYECKash Ccujia coOuparomer JUH3bI, PaguoaKTUBHBIN  (POH):
IJTAHUPOBATh M3MEPEHUS, COOMPATh SKCIEPUMEHTAIBHYIO YCTaHOBKY M
BBITNIOJIHATh U3MEPEHUSI, CIENys MPEI0KEHHON WHCTPYKIUHU, BBIYUCIATh
3HAYCHHE BEJIMYUHBI U aHATTM3UPOBATH MOYYECHHBIE PE3YIbTAThI C yUETOM
3aJJaHHOW MOTPEIIHOCTH U3MEPEHU;

coOJro/1aTh MpaBuUiia TEXHUKHA 0€30MaCHOCTH MPpHU padoTe ¢ 1ab0paTOPHBIM
000py/TI0BaHUEM;

paznuyaTh OCHOBHBIE TPU3HAKM W3YYEHHBIX (DU3UYECKUX MOJIEICH:
MaTepuaibHas TOYKa, aOCONMIOTHO TBEPIAOE TEIO, TOUYCYHBIM HCTOYHHK
CBeTa, JIy4, TOHKas JIMH3a, IUIAaHETapHas MOJeNh aToMa, HYKJIOHHAs
MO/IeJIb AaTOMHOTO SI/Ipa;

XapaKTepu30BaTh NPUHIMUIBI  JEHCTBUA U3YYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOpPOM HAa HMX OmNucaHus (B TOM 4YHUCIE:
CIIUJIOMETP, NAaTYUKUA TIOJIOKCHHS, PACCTOSIHUSI M YCKOPCHHS, pPAKeTa,
9XO0JIOT, OYKH, TMepuckomn, (Qoroanmnapar, ONTHYECKUE CBETOBOJBI,
CHEKTPOCKOI, JO3UMETp, Kamepa BunbcoHa), HCHOJb3ysd 3HAHUS O
CBOMCTBaX (UBMYECKUX SBJICHUH W  HEOOXOoAUMbIe (PuU3MUECKHe
3aKOHOMEPHOCTH;

UCITOJIb30BATh CXEMbI U CXEMAaTUYHBIC PUCYHKU M3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTENbHBIX MPUOOPOB M TEXHOJOTMUECKHX IMPOIECCOB
IpU pELICHUU Y4eOHO--TIPAKTHUYECKUX 3a7ad, ONTHYECKUE CXEMBbI st
MOCTPOEHUS N300PKEHUI B TNTIOCKOM 3€pKaJie U COOUpPAIOIIEH JIMH3E;
NPUBOAUTH  TMPUMEPHl  (HAXOOWTh  WH(OpPMAIMIO O  TIpHUMEpax)
MPAKTUYECKOTO HCIOIL30BaHMS (DM3MYECKUX 3HAHWA B TTOBCEIHEBHOUN
JKU3HU I oOecrieueHusi 6€30IacHOCTU MpU oOpaleHuy ¢ npudopaMu U
TEXHUYECKUMU YCTPOMCTBAMH, COXPAHEHHS 3J0pOBbS M COOIIOACHUS
HOPM DKOJIOTUYECKOTO MTOBEJICHUS B OKPYKAIOIIEH Cperie;

OCYIIECTBISATh TMOUCK HWHGOpMaK  (U3UIECKOTO COACPKAHUSI B
HNuTepHeTe, caMoCTOSATENBHO (POPMYIIHUPYsI MOUCKOBBIN 3alpoc, HAXOIUTh
yTH ONPEACIICHUs IOCTOBEPHOCTU MOJIYYEHHOM MH(POpPMALUU Ha OCHOBE
UMEIOIINXCS 3HAHUM U IOTOJHUTEIbHBIX UCTOYHUKOB,;



WCITIOJIB30BATh MPHU BHITIOJHEHUN YUEOHBIX 3aJaHUN HAyIHO--TIOMYJISIPHYIO
JUTEPATYPy (PUBMUECKOTO COJEpkKaHUS, CIPABOYHBIC MaTepUabI,
pecypcbl cetn HTEpHET, BIageTh NpuéMamMy KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus UHPOPMALIUU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE NMUCHMEHHBIE U YCTHBIE COOOIIEHUS HAa OCHOBE
uH(pOpMAIIUU W3 HECKOJbKUX HCTOYHUKOB (PU3UUYECKOTO COJCp KaHMUS,
myOJUYHO TPENICTABIISATh PE3YIbTAaThl MPOCSKTHOM WIIA MCCIICIOBATEIHCKON
NEATEIBHOCTH, IIPU  3TOM TPaMOTHO  MCIIOJIb30BATh  HM3yYCHHBIN
NOHATUUHBIN anmapar u3y4yaeMoro pasiena (U3UKA U CONPOBOXKIATh
BBICTYIUICHHWE TIpe3eHTalued ¢ y4€TOM OCOOCHHOCTEH ayJIuTOpUU
CBEPCTHHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

8 KUIACC
KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbie
Ne ni/m P Konrtpoabsnbsie IIpakTnueckue (mupp )
NMPoOrpaMmbl Bcero o0pa3oBaTrejibHbIE
padoThI padoTbI
pecypchl
Pa3nen 1.TenoBble siBiaeHUsE
N bu6mmoreka [IOK
1.1 CrpoeHue u CBOHCTBaA BEIIECTBA 7 0 0 https://m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
12 Tenossie npoeccet 21 1 ° https://m.edsoo.ru/7f4181ce
HWroro no pazneny 28
Paznen 2.9/iekTpuyeckne ¥ MarHUTHbIE SIBJICHUS
DINIeKTpUUYECKHE 3apsiabl. 3apssKEHHbIE Tesla bu6nuoreka [IOK
2.1 . 7 0 1
U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
N N but6mmoreka [IOK
2.2 [loCTOSIHHBINM 2IEKTPUUECKUN TOK 20 1 7 https://m.edsoo.ru/7fA181ce
but6mmoreka [IOK
23 MarHurHbIe spaeiis 6 1 15 https://m.edsoo.ru/7f4181ce
bubmunoreka LIOK
24 DEKTPOMATHHTHAs HHAYKLHS 4 0 0 https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 37
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 145



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KVIACC

KouunyecTBO 4acoB JJIeKTPOHHBbIE
HanmeHoBaHue pa3/ie/ioB U TeM ungpoBbie
Ne n/m P Konrpoabusie IIpakruueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchbl
Pa3zgen 1.Mexannueckue siBJICHUSA
11 MexaHn4ecKOoe IBUKCHUE U CIIOCOOBI €T0 10 0 1 bubmunoreka LIOK
' OIMCAHUS https://m.edso0o.ru/7f41a4a6
but6mmoreka [IOK
1.2 B i 2 1
SAMMOACHCTBHE TeX 0 3 https://m.edsoo.ru/7f41a4a6
bubmunoreka LIOK
1. 1
3 3aKOHEI COXpAHCHHS 0 0 3 https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Pa3zgen 2.Mexannueckue KoJ1e0aHus U BOJIHEI
Bbubmunoreka LIOK
21 Mexanieckue konebarms ! 0 3 https://m.edsoo.ru/7f41a4a6
bubmunoreka LIOK
2.2 M .3 8 1 3
CXAHHHICCIUE BOIHEL. IBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3znen 3.9/ieKkTpoMarHuTHoOE MoJie M 3JIEKTPOMATHUTHBIE BOJHBI
DIIEKTPOMAarHuTHOE MOJE U bubmmoreka [JOK
3.1 6 0 2
3IIEKTPOMATHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 6
Pa3nen 4.CBeToBbIE IBJICHUSA
4.1 3aKOHBI pacIpOCTPAHEHUS CBETA 6 0 2 Bu6muotexa [JOK



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

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

bubmunoreka LIOK
4.2 JIuH3bI 1 onTHYECKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
4.3 Paznoxenue 6enoro cBeTa B CIIEKTP 3 2 https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 15
Pa3znen 5.KBanToBbIE sIBJIeHUS
but6mmoreka [IOK
5.1 Hcnyckanue u noriomeHne CBeTa aroMOM 4 1 https://m.edsoo.ru/7fA1a4a6
bu6mmoreka [IOK
52 CTpOCHHE ATOMHOIO AApa 0 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
5.3 S nepHble peakuuu 7 1 https://m.edsoo.ru/7f41a4aé
Hroro no pazneny 17
Pasznea 6.I1oBTOPUTEILHO-0000 1AM MOYJIb
[ToBTopenue u 0000IIEHUE CONEPIKAHUS bu6bnuorexa [IOK
6.1 9 2
Kypca ¢pu3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27



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

IHOYPOYHOE IINTAHUPOBAHMUE

8 KIIACC
KosanuecTBo 4acon DJIeKTPOHHbIE
Ne Hara nugpoBbie
Tema ypoka Kontpoabubie IlpakTuueckue p
n/n Bcero u3ydyeHusi  oOpa3oBaTeJIbHbIE
padoThI padoThI
pecypchl
OCHOBHBIE TIOJIOKEHUST MOJIEKYIISIPHO-
1 KUHETHYECKOM TEOPUHU U UX ONBLITHBIE 1 bubsmorexa [IOK
P https://m.edsoo.ru/ff0a5256
TTOATBEPKICHUS
2 Macca 1 pa3mep aTOMOB U MOJICKYJT 1
3 Mopaenu TBEpIOTO, JKUAKOTO U 1 Bbubmunoreka LIOK
ra3000pa3HOr0 COCTOSTHUH BEIIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHeHHE CBOWCTB TBEPOTO,
4 KHUJIKOTO U Ta3000pa3HOTO COCTOSTHUI 1
BEIIECTBA HA OCHOBE MOJIOKEHU I
MOJICKYJIIPHO-KUHETHYECKOM TEOPHH
bubmunoreka LIOK
5 Kpucrannmueckue u amop(HEIe Tella 1
P pd https://m.edsoo.ru/ff0a5800
6 CMaunBaHuE U KalWUISIPHOCTbD. 1 Bu6muotexa [JOK
[ToBEpXHOCTHOE HATSKEHUE https://m.edso0.ru/ff0a5530
7 TemnoBoe pacHupeHnue U CKaTue 1 bubmorera [IOK
p P https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBsizb TEMIEPATYPHI CO
8 CKOPOCTBIO TETNIOBOTO JIBUKCHHS 1
YaCTHI]
9 Bayrpennss sueprus. CriocoObl 1 bubnuoteka [JOK



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26

U3MEHEHUs BHYTPEHHEN SHEPruu

https://m.edsoo.ru/ff0a5c60

but6mmoreka [IOK

10 Bt rertonepesa-m https://m.edsoo.ru/ff0a6412
VYpoxk-koHpepenuus "[Ipakruyeckoe

11 HUCTIOIb30BAHUE TETIOBBIX CBOMCTB bubnuotexa [JOK
BELIECTB U MAaTEPUAIIOB B LIEAX https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus"

12 KonnuectBo TemioTel. Y nenbpHas bubnuotexa [JOK
TEILNIOEMKOCTh https://m.edsoo0.ru/ff0a6976

13 VYpaBHeHHe TEMI0BOro HanaHca. bubmmoreka [JOK
TennooOMeH U TEMIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
Jlaboparopnas pabota

14 "HccnenoBaHue IBIEHUS Bbubmunoreka LIOK
TEIII000MEeHa MPU CMENTUBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM Y Topstaeit BOAbI"
Pacyer konudecTBa TEIUIOTHI,

15 HE00XO0AMMOTO Il HarpeBaHus Teja
Y BBIJICTISIEMOTO UM TIPH OXJIAXKICHUN

16 JlaboparopHast paborta "Onpenenenue bu6nuoreka [IOK
yAEJIbHOU TEIJIOEMKOCTH BemecTBa" https://m.edsoo.ru/ff0a6bb0

17 OHeprus TOIIMBaA. Y IeibHas TEII0Ta bubmmoreka [JOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[ImaBienue u oTBEpACBaHUE

18 KPUCTAITNYECKHX TeIl. Y IebHas bubmorexa [JOK

https://m.edsoo.ru/ff0a71d2

TEeIJI0Ta TUIaBJIECHUs

19 JlaGopatopHnas pabota "Onpeznenenue bu6nuorexa LIOK
yAEJIbHOU TEIJIOTHI MIJIaBICHUS JIbaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpa3oBanue U KOHICHCAIIHSI. bu6mmoreka [IOK



https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe

Hcnapenue

https://m.edsoo.ru/ff0a740c

21

Kunenwne. Y nenpHas Temiora
napooOpa3oBaHUs M KOHCHCAIIHH.
3aBUCUMOCTD TEMIIEPATYpPhl KUTIEHUSI
OT aTMOC(EPHOTO TABICHUS

but6mmoreka [IOK
https://m.edsoo.ru/ff0a786¢

22

BnaxnocTs Bo3ayxa. JlabopaTopHas
pabora "OnpeneneHue
OTHOCUTENbHOMN BIAXXHOCTU BO3ayXa"

but6mmoreka [IOK
https://m.edsoo.ru/ff0a7628

23

Pemenwue 3a1a4y Ha onpe/ielieHNe
BJIQXKHOCTH BO3JTyXa

24

[TpuHIUIBI paOOTHI TETJIOBBIX
neurareneii. [lapoBast TypOuHa.
JIBUTaTeNlb BHYTPEHHETO CTOPaHHSI

25

KIIJI TerioBoro ABUTATENS.
TennoBbie qBUTATENH U 3aIUTa
OKpY>Karolle cpebl

but6mmoreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHHS U MIPEBPALCHUS
SHEPTUH B TEIIOBBIX MPOIIEcCcax

27

[ToaroroBka K KOHTPOJILHOU paboTe
o TeMme ""TenoBhIe ABICHUS.
N3MeHeHue arperaTHbIX COCTOSHUN
BenrecTna"

bubmunoreka LIOK
https://m.edsoo.ru/ff0a83f2

28

KonrponsHas pabora o Teme
"TemnoBble ABiIeHnd. M3Menenne
arperaTHbIX COCTOSIHMI BeniecTna"

bubmunoreka LIOK
https://m.edsoo.ru/ff0a86ae

29

Onektpusanus Ten. [IBa pona
AIEKTPUUECKUX 3aPsI0B

30

Ypoxk-uccienoBanue "IieKTpu3anus



https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

TeJl UHAYKUUEW U IPU
CONPUKOCHOBEHUHU"

B3auMozeicTBue 3apsyKeHHBIX TEIL.

but6mmoreka [IOK

31 3akon Kynona https://m.edsoo.ru/ff0a87e4
DJIEKTPUYECKOE MOJIE.

32 HanpsikeHHOCTD 3JIEKTPUYECKOTO bu6nuoreka [IOK
noss. [IpuHImMn cynepno3uimu https://m.edsoo.ru/ff0a8a0a
JIIEKTPUYECKUX MOJIEH
Hocurenu snekTpudeckux 3apsaoB.

33 DnemMeHTapHbIH 3apsa. CTpoeHue
aToMa

34 IIpoBOAHMKY M TUANEKTPUKH. 3aKOH Bu6muotexa [JOK
COXPaHEHUS NEKTPUIECKOTO 3apsaa https://m.edsoo.ru/ff0a8ef6

35 Pemenue 3agau Ha npuMeHeHUE bu6nuoreka [IOK
CBOMCTB JJIEKTPUYECKUX 3aps 0B https://m.edsoo.ru/ff0a90cc
DJIEKTPUYECKUH TOK, YCIOBUS €T0

36 cymiecTBoBaHus. McTouHUKHM bubmorexa [IOK

https://m.edsoo.ru/ff0a95a4

ANEKTPUYECKOTO TOKa

37 JIeficTBUS STIEKTPUIECKOTO TOKA bubmorexa [JOK

https://m.edsoo.ru/ff0a96b2

VYpoxk-uccienoanue "JleiictBue

38 AIIEKTPUIECKOTO TIOJISI Ha TPOBOIHUKHU 1
U TADTIEKTPUKA"

39 DNEeKTpUYECKUI TOK B MEeTalJIax, bubmmoreka [JOK
JKUIKOCTSIX U ra3ax https://m.edsoo.ru/ff0a9838

40 DneKTpuuecKas 1enb U e€ COCTaBHbBIE
qacTu

41 Cuna Toka. JlabopatopHast pabora 0.5 bubnuoreka [JOK



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838

"N3mMepeHue U perylIupoBaHUe CUIIbI
TOKa"

https://m.edsoo.ru/ff0a8bd6

DEKTPUUECKOC HANIPSDHKCHHE.
Bonbsr™merp. JIaboparopnas pabota

but6mmoreka [IOK

42 "H3MepeHue U PeryIupoBaHue 05 https://m.edsoo.ru/ff0a9e14
HanpspkeHus"

43 ConpoTtuBieHrE MPOBOJHUKA. bu6nuoreka [JOK
VY ienpHOE CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnast paboTta "3aBUCHUMOCTh

44 AIEKTPUYECKOTO COMPOTUBIICHUS 1 bubmmoreka [JOK
MPOBOJHUKA OT €r0 JJIMHBI, TUIOIIAIA https://m.edsoo.ru/ff0aa738
ITONIEPEYHOI0 CEYEHUsI U MaTepuana"
3aBUCUMOCTb CHJIBI TOKA OT

45 HanpspkeHus. 3akoH OMa 11 y9acTka bubmorexa [JOK

https://m.edsoo.ru/ff0aad4a

enu
Jlaboparopnas pabota
"HccnenoBannue 3aBUCUMOCTH CHUJIBI

46 TOKa, UYIIETO Yepe3 PE3UCTOp, OT 1 bubmorexa [JOK

https://m.edsoo.ru/ff0aa04e

COIPOTUBIICHUS PE3UCTOPA U
HaIpsDKEHUs Ha pe3ucrope”

47 [TocnenoBarenbHOE U MapaIeTbHOE
COCTUHEHUS TIPOBOTHUKOB
Jlaboparopnas padota "IIpoBepka

48 MpaBuUJia CIIOKEHHS HAINPSKEHUHN ITPU 1 bu6nuoreka [IOK
IIOCJIEI0BATEIILHOM COCIMHEHUU JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopos”

49 Jlaboparopnas padota "IIpoBepka 1 bu6nuoreka [IOK

ImpaBujia JJIs CUJIbI TOKA IIpPHU

https://m.edsoo.ru/ff0aadle



https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e

napajjicJibHOM COCANHCHUU

pe3uctopon”
Pemenue 3agau Ha npuMeHeHUE
50 3akoHa OMa 71 pa3aIudHOro bubmmorexa [OK
AP https://m.edsoo.ru/ff0aaf8a
COCTUHEHUS TIPOBOTHUKOB
51 PaboTa 1 MOIIIHOCTE AIEKTPUIECKOTO bu6nuoreka [IOK
ToKa. 3akoH J[xoynsa-Jlenna https://m.edsoo.ru/ff0ab124
JlabopaTopHas pabora "OnpeneneHue
52 a60TpLI n I1340 PII)OCTI/I 3neKTqueCI<oro bubmorexa LHOK
P " B P https://m.edsoo.ru/ff0ab3e0
TOKa
DJeKTpUYecKre eny U MoTpeduTen
53 DJIEKTPUIECKON DHEPTUH B OBIT bubnnorexa [IOK
p p Y https://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikanne
[ToaroroBka K KOHTPOJIBHOU paboTe
110 TeMe "DIJIEKTPUUIECKHE 3apsi/Ibl.
54 3apsKeHHBIE TeJIa U UX bubmmorexa [OK
P . . https://m.edsoo.ru/ff0abd2c
B3anMOJCHUCTBUA. HOCTOHHHBII/I
AJIEKTPUYECKUM TOK"
KonrponsHast pabora o Teme
"DJIeKTpUUECKUE 3apsIIbI.
55 3a H)KGII){HBIG Tena I/IpI/IX bubnnorexa [IOK
P . . https://m.edsoo.ru/ffOabea8
B3anMOJCHUCTBUS. HOCTOHHHBII/I
AJIEKTPUYECKUM TOK"
5 6 HOCTOHHHBIG Mar"HuThbl, UX
B3aNMMOJICHCTBHE
Ypok-uccnenosanue "M3zyuenue bubmmoreka [JOK
57 . "
IMOJICH MOCTOSTHHBIX MarHUTOB https://m.edsoo.ru/ff0ac3d0
58 MaruautHoe nojie. MarHuTHOE 10JIe bubmuoreka [{OK



https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0

3eM.HI/I 1 €TI0 3HAUYCHUC IJIA ) KU3HU HA
3emie

https://m.edsoo.ru/ff0acOba

59

OmneIT Opcrena. MarauTHoe nose
ANEKTPUYECKOr0 TOKa MaruutHoe
I10JI€ KaTyIIKH C TOKOM

but6mmoreka [IOK
https://m.edsoo.ru/ff0acld2

60

ITpuMeHeHMe IIeKTPOMarHuToB B
TexHuke. JJaboparopnas pabora
"N3y4yeHue neicTBUSI MarHUTHOTO
I10JI HA IIPOBOJIHUK C TOKOM"

0.5

but6mmoreka [IOK
https://m.edsoo.ru/ff0ac74a

61

DNeKTpoABUTATENb TOCTOSTHHOTO
ToKa. Mcnons3oBanue
JIEKTPOABHUraTeneil B TEXHUYECKUX
YCTPOMCTBAX U HA TPAHCIIOPTE.
Jlaboparopnas pabota
"KoHcTpynpoBaHue 1 U3y4eHHE
paboThI ekTpoaBUraTesns"”

but6mmoreka [IOK
https://m.edsoo.ru/ff0ac86¢c

62

OnbiTel Papazes. 3aKoH
3JIEKTPOMATHUTHON MHIYKLIVH.
IIpaBuio Jlenna

63

Dnekrporereparop. Crocoos
MOJTYYCHHUS DIICKTPHUECKON IHEPTUH.
DNEeKTPOCTaHIIUU Ha
BO300HOBIISIEMBIX UCTOYHHKAX
SHEPTUU

64

[ToaroroBka K KOHTPOJILHOM paboTe
1o TeMe "DIIEeKTPUYECKUE U
MAarHuTHBIC SBJICHUS"

65

KontponbHas padoTa mo teme
"DNeKTpuUeCcKue U MarHUTHBIE

bubmunoreka LIOK
https://m.edsoo.ru/ff0acb14



https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14

SIBJIEHUS"

PesepBubIit ypok. Pabora ¢ Tekcramu bu6nuoreka [IOK

66 1
o Teme "TernoBsie sBiIeHUS" https://m.edsoo.ru/ffOacc5e
PesepBubIit ypok. Pabora ¢ Tekcramu

67 o TeMe "[locTosHHBII 1 bubmmorexa LIOK

. https://m.edsoo.ru/ff0acdc6

ANEKTPUYECKUI TOK

68 PezepBHblil ypok. Pabora ¢ Tekctamu 1
1o TeMme "MarHuTHbIe siBJICHUS "

OBUIEE KOJIMYECTBO YACOB I10
- 68 14.5

[NPOT'PAMME



https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

9 KVIACC

KoJsun4yecTBo 4acos DJIeKTPOHHbIE
Ne Hdara uudgposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero u3yuyeHusi oOpa3oBaTeiibHbIE
padoThI padoTsI
pecypcsbl

1 MexaHndeckoe OBMKEHUE. 1
MarepuanbHasg TOUKa

5 Cucrema orcuera. OTHOCUTEILHOCTD 1 bubmuorexa [JOK
MEXaHNYECKOT'O JIBUKCHUS https://m.edsoo.ru/ff0ad474
PaBHOMEpHOE IIPSIMOJIMHEWHOE bubnumoreka [IOK

3 1
JIBIDKEHHE https://m.edsoo.ru/ff0ad19a
HepaBHomepHoe npsiMOTIMHEITHOE

4 nekeHue. CpeHsst © MTHOBEHHAS 1
CKOPOCTb
[IpssMonHENHOE paBHOYCKOPEHHOE bubmmoreka [JOK

5) 1
JBHO)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTh NPSIMOJIMHENHOTO

6 PaBHOYCKOPEHHOTO BM)KECHUSI. 1
I'padux ckopoct
Jlaboparophnast paborta "Onpenenenue

7 YCKOpEHHUsI Tea npu 1 1 bubanorexa [HOK
PaBHOYCKOPEHHOM JIBH>)KEHUU T10 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM miockocTu"

8 CBoOomHoe nagenne teix. OIbITH 1
lanunes

9 PaBHOMeEpHOE ABMXKEHUE TTIO 1 bubmmoreka [JOK

okpyxxHocTu. [lepuon u yactora

https://m.edsoo.ru/ff0ael76



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

oOparienus. JIuneiinas u yriosas

CKOpPOCTH
10 LleHTpOoCTpEMUTENBHOE YCKOPEHHE
1 [IepBe1it 3akoH HeroTona. BekTop bubmmoreka [JOK
CUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akoH HeroToHa. bubmmoreka [IOK
PaBHopelicTByrOmas cuiia https://m.edsoo.ru/ff0ae72a
13 Tpetwuii 3akon HproTona. bubanorexka [HOK
Cyneprno3unus cui https://m.edsoo.ru/ff0ae982
14 Pemrenne 3amau Ha npuMeHEHUE bubmmoreka [JOK
3aKoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
15 Cuna ynpyrocru. 3akon I'yka ngg;;;?:gszgr(a/ifmaecaz
16 Pemenue 3amau no reme «Cuita
YIPYTOCTH»
17 JlaGopatopHnas pabora «OnpeneneHue bubnumoreka [IOK
JKECTKOCTH MPYKUHBDY https://m.edsoo.ru/ff0aee28
bubanorexa [HOK
18 Cuna Tpenns https://m.edsog ru/ff0af738
19 Pemenne 3agau mo teme «Cuna bubmuorexa [JOK
TPEHUS» https://m.edsoo.ru/ff0afa26
20 Jlaboparopuas pabota "Onpenenenue bubmmoreka [JOK
Kod(ppuimenTa TpeHU CKOJIbKECHHS" https://m.edsoo.ru/ffOaf8be
Pemenue 3agau no reme "3akoHbI
21 Herorona. Cuia ynpyroctu. Cuna bubmmorexa LIOK
" https://m.edsoo.ru/ff0afb8e
TpeHus
99 Cuna TsKeCTH U 3aKOH BCEMUPHOTO bubmuorexa [JOK

TATOTEHUSA. Y CKOpEHUE CBOOOIHOTO

https://m.edsoo.ru/ff0af044



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044

najcHus

Ypok-koudepennus "JIBuxeHue Ten

23 BOKpYT T'PaBUTALIMOHHOTIO LIEHTpa
(Conneunas cucrema). ['amakTuxu"
Pemrenne 3agad mo teme "Cuia
24 TSYKECTH U 3aKOH BCEMUPHOTO bubmmorexa [TOK
" P https://m.edsoo.ru/ff0af5f8
TATOTEHUS
[IepBasg kocMHuUecKasi CKOPOCTb. bubmmoreka [JOK

25
HeBecoMocTh 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepraIbHONW TOYKHU.

26 AOcomoTHO TBEPOE TEIO. bubmmoreka [JOK
PaBHOBecue TBEpIOTO TENA C© https://m.edsoo.ru/ff0afe36
3aKPEIUIEHHOW OChIO BPAILICHUS

27 MowmeHnT cuibl. LleHnTp TskecTn

28 Pemenne 3amau mo teme "MoMeHT Bbu6nuoreka [JOK
cunbl. Llentp Tsxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOIBHOM paboTe 1Mo

29 Teme "MexaHn4ecKoe IBHKCHUE bubmmorexa [JOK

N "H ' https://m.edsoo.ru/ff0b0408
B3aumopeiicteue ten
KonrponsHast pabora o Teme
30 "MexaHH4ecKoe IBIKEHUE bubmmorexa [TOK
N A | ' https://m.edsoo.ru/ffOb06ec
B3aumopeicteue ten
Nmnynbce Tena. Ummnynbe cuibl. 3aK0H
31 COXPaHEHHUS UMITyJIbCa. YTIPYroe u bubmmorexa [TOK
P y o pyT https://m.edsoo.ru/ffOb07fa
HEYINPYroe B3auMoICHCTBHE
Pemenue 3agau no reme "3akoH bubmuorexa [JOK

32 "

COXPaHEHUS UMITYJIbCa https://m.edsoo.ru/ff0b096¢c

33 VYpoxk-koHpepenuus "PeakTuBHOE



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c

JBUKEHHE B IPUPOJE U TEXHUKE"

34 Mexannueckasi paboTa ¥ MOITHOCTh bubmmorexa [TOK
P - https://m.edsoo.ru/ff0b0a84
PaboTa crIbI TSKECTH, CHITBI bubmuorexa [JOK
35
YIPYTOCTH U CUJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaboparopHnast pabota «Onpezenenne
36 paboThI CUIIBI TPEHUS MTPU
PaBHOMEPHOM JIBHKEHHUH TeJja 10
TOPU30HTAILHOM MOBEPXHOCTH
37 CBs13b HEPTUU U paOOTHI.
[ToreHimanpHas 3HEprust
Kunernueckas sneprus. Teopema o bubmmoreka [JOK
38 .
KHUHETUYECKON JHEPruu https://m.edsoo.ru/ffOb0c32
39 3aKOH COXpaHEHHS YHEPIUU B
MEXaHHKE
40 Jlaboparopnas padota «M3yueHnue bubmmoreka [JOK
3aKOHA COXPAHEHUS YIHEPTUI https://m.edsoo.ru/ffOb12fe
41 KonebarenbHoe ABMIKEHHE U €TO Bbu6nuoreka [JOK
XapaKTEPUCTUKU https://m.edsoo.ru/ff0b1858
42 3aTyxaromue KojaeOaHusl. bubanorexka [HOK
Breinyxxaennsie konebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MaremaTuyecKuii U NPYyKUHHBINA
MasiTHUKH
VYpok-uccrnenoBanue «3aBUCUMOCTh
44 neproja KoleOaHuii OT KECTKOCTH bubmmorexa [JOK
pro https://m.edsoo.ru/ff0b197a
MIPYKUHBI U MacChl Tpy3a»
45 IIpeBpaiienue 3Hepruu npu

MEXaHUUYECKUX KOJIeOaHUIX



https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a

46

Jlaboparopnas pabota «Onpenenenue
YJaCTOTHI U TIEpHO/Ia KoJieOaHu i
NPY)KUHHOTO MasiTHUKA

Bbu6nuoreka [JOK
https://m.edsoo.ru/ffOblaec

47

Jlaboparopnas pabota «IIpoBepka
HE3aBUCHUMOCTH MIEPUO0/Ia KoJicOaHui
rpys3a, IOABELIEHHOI0 K HUTH, OT
MacChl Tpy3a»

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ffOb197a

48

Mexaunueckue BoiaHbL. CBOWCTBA
MeXaHU4YeCcKuX BOJIH. [IponosibHbIE
MOIEPEYHBIE BOJIHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb21fe

49

Ypok-koupepennus "MexaHUYeCcKre
BOJIHBI B TBEPIOM TEJIE.
CeiicMuueckue BOJIHBI"

50

3Byk. PactipocTpaneHue u oTpakeHue
3BYyKa

o1

Ypoxk-uccnenoanue "Habmonenue
3aBUCUMOCTH BBICOTHI 3BYKa OT
4acTOThI"

52

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTUYECKHUI pEe30HaHC

53

Ypok-koudepeHnius "YIpTpa3sByK u
MH(]Pa3BYK B MPUPOJIC U TEXHUKE"

Bbu6nuoreka [JOK
https://m.edsoo.ru/ffOb23ca

54

[ToaroroBka Kk KOHTPOILHOMU paboTe 1Mo
Teme "3aKOHbI COXPaHECHUS.
MexaHn4deckne KojieO0aHusa U BOJIHEL"

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0b25f0

55

KonrponsHast pabora o Teme
"3akoHbI coxpaHeHus1. MexaHnnueckue
KoJeOaHus U BOJTHBI"



https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0

DNEKTPOMarHuTHOE MOJIeE.

Bbu6nuoreka [JOK

56
DJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/ff0b2abe
o7 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJH
Ypok-koudepennus "llkamna
58 3JEKTPOMATrHUTHBIX BOJIH. bubmmoreka [JOK
Hcnonb30BaHnE 3IEKTPOMArHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH JI COTOBOI CBA3H"
Vpoxk-uccienonanue "M3ydyenue
P . i bubmuorexa [JOK
59 CBOMCTB 2JICKTPOMArHUTHBIX BOJIH C
https://m.edsoo.ru/ff0b2c6c
MTOMOIIIbI0 MOOMIIBHOTO TeedoHa"
Pemenwue 3anay Ha onpeneneHue
60 YaCTOTHI U JJTUHBI JICKTPOMAarHUTHOM
BOJIHBI
OneKTpoMarHuTHas Ipupojia CBETA.
61 Cko OIZTB cBeTa BomI{)oEbIe CBOIiCcTBa bubmorexa LHOK
p ' https://m.edsoo.ru/ff0b31d0
cBeTa
Uctounuku cBeta. [IpsmonuneitHoe
62 acpocTpaHeHHe cBeTa. 3aTMEHUS bubmmorexa [IOK
Pactipoctp ) https://m.edso0.ru/ff0b3658
Connua u Jlynst
3aKOH OTpa)KEHHS CBETA. 3epKaJia.
63 Pemrenne 3ama4 Ha IpUMEHEHNE bubmorexa LIOK
g P https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAXKEHUS CBETA
64 IIpenomiienue cBeta. 3aKoH bubmmoreka [IOK
MPEIOMJIEHHUS CBETA https://m.edsoo.ru/ff0b3aea
ITomHOE BHYTpEHHEE OTPAKEHHE CBETA.
65 I/ICHOHBBOBZI?I)/IG HonHorpo BHYTPEHHETO bubmmorexa [IOK
yIp https://m.edsoo.ru/ffOb3c5¢
OTpa)KeHI/ISI B OIITHUYCCKHUX CBECTOBOJAAaX
66 Jlaboparopnast pabora "HcciaenoBanue



https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c

3aBHCHMOCTH YIJIa IIPEIOMIIEHUS
CBETOBOTO JTy4a OT yTJIa MaJICHUus Ha
rpanuue "Bo3ayx-crekio"

Ypok-koHpepennus "Micnons3oBaHue

67 MOJIHOTO BHYTPEHHETO OTPAKEHUSI:
CBETOBO/IBI, OIITUKOBOJOKOHHAS CBS3b"
bu6mmorexa [IOK
JI .
68 nH3bL. ONTHYECKAs CHJIA JIMH3BI https://m.edsoo.ru/ffOb3f2c
Bbu6nuoreka [JOK
H .
69 OCTpPOCHHUE N300paKCHUI B JTMH3AX httos://m.edsoo.ru/fiobadda
Jlaboparopuas pabota "OmnpenencHue
70 ¢box EHOFE aCETOHHI/IH " OIEITII[/IquKOITI bubmorexa LIOK
Y P . " https://m.edsoo.ru/ff0b4206
CHJTBI COOMPAIOIICH JTUH3BI
7 Ypok-koHpepeHmus "OnTudeckue bubnnorexa [HOK
JIMH30BbIe TPUOOPHI" https://m.edsoo.ru/ff0cOa7e
72 ['na3 xak onruueckas cucrema. 3peHue bubmmorexa [TOK
P https://m.edsoo.ru/ff0b4684
73 Ypok-koudepennus "JledexTs
3penus. Kak coxpanutsb 3peHue"
Pasnoxxenue 6enoro cBera B CIEKTp.
OnbiTel HetoToHa. Croxkenue bubmuorexa [JOK
74
CIIEKTpaJIbHBIX 1IBETOB. [lucnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
Jlaboparopnas pabota "OnbITHI 11O
Pa3IoKEHUIO OEJI0T0 CBEeTa B CIIEKTP H
Bbu6nuoreka [JOK
75 BOCITPHUSTHIO IIBETA TIPEIMETOB MIPH UX

HaOJIIOICHNH Yepe3 [BETOBHIC
¢bunbTph"

https://m.edsoo.ru/ffOc0e2a



https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a

VYpok-nipaktukym "BonHoBbIE

76 CBOICTBA CBETA: IUCIICPCHUS,
uHTephepennus u qudpakmus"
77 Omnsitel Pe3epdopaa u ruranerapHas bubanorexka [HOK
MOJIEJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Toctynater bopa. Moaens aroma bopa
Hcnyckanue U MOIIOLIEHUE CBETA
79 atomoM. KBanTel. JInneiuaTeie bubmmorexa [JOK
’ ' https://m.edsoo.ru/ff0c144c
CHEKTPbI
Ypoxk-nipaktukym "Habmronenue bubanorexa [HOK
80 |
CIIEKTPOB UCITyCKAHUSA https://m.edsoo.ru/ff0c1550
81 PannoakTHBHOCTH M €€ BUJIBI bubmorexa LHOK
A A https://m.edsoo0.ru/ff0c1672
Crtpoenne atomHoro sapa. Hykinonnas bubanorexka [HOK
82
MOJICITh https://m.edsoo.ru/ff0c18ac
83 PannoaktuBHBIE TpEBpaLICHUS. bubmmoreka [JOK
N3otonst https://m.edsoo.ru/ff0clal4
Pemenue 3agau mo Teme: Bbu6nuoreka [JOK
84 " "
PannoaktuBHBIE TpEBpALLICHUS https://m.edsoo.ru/ff0clb4a
85 [Tepuona momypacnana
VYpok-koH(pepenus "PaguoakTuBHbIE
86 I/Iiz'l eHI/IS(Ib Bpl'I ; one MI; WIIMHE bubmmorexa [JOK
1 " PHPOLE, MEHIIHE, https://m.edsoo.ru/ff0c2126
TEXHHUKE
SlnepHble peakiuu. 3aKOHbI
87 C(f[X paHeHII;I 3aH51 OBOT'0 U MacCOBOTO bubmmorexa [JOK
P PAA https://m.edsoo.ru/ff0c1c58
qucen
88 DHeprus CBA3U aTOMHBIX sifiep. CBsi3b bubanorexa [HOK

MAacCChI 1 SHCPIruu

https://m.edsoo.ru/ffOcld7a



https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a

89

Pemenue 3ampau no reme "SAnepuoie
peakuun"

90

Peakuuu cunTe3a U 1eaeHUs sep.
Ncrounuku sHeprun ConHua U 3BE3 ]

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c1e88

91

VYpok-koudepennus "AnepHas
sHepreTuka. JleicTus
PaZMOaKTUBHBIX U3JIyYEHUHN Ha JKHBbHIE
opraHu3msl"

92

[ToaroroBka K KOHTPOJILHOM paboTe MO
Teme "DJIEKTPOMArHUTHOE TOJIE.
DEeKTPOMarHUTHHIE BOJHBI.
KBanTtoBsie siBneHus"

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c223e

93

KontponbHas paboTa mo teme
"DNEeKTPOMAarHUTHOE MOJIE.
DEeKTPOMarHUTHHIE BOJHBI.
KBanTtoBsie siBneHus"

94

[ToBTOpenue, obo0IIEHNE.
JlabopaTopubie paboThI 1O KypCcy
"BzaumonerictBue Ten"

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c245a

95

[ToBTOpenue, o6o0meHue. Pemenue
pacyeTHBIX ¥ KaYECTBEHHBIX 3a/1a4 110
teme "TemnoBble mpoiecch”

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c2572

96

[ToBTOpenue, o6o0menue. Pemenune
pacUeTHBIX U Ka4eCTBEHHBIX 3a]1a4 110
teme "KIIJ] TerioBsIx aBurarenci"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c2a22

97

[ToBTOpenue, o6o0menue. Pemenue
pacyYeTHBIX M KaYE€CTBEHHBIX 3a7a4 110
teme "KIIJI anekTpoycTanoBok"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c2b30



https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30

[ToBTOpenue, o0o0IIEHNE.

Bbu6nuoreka [JOK

%8 Jlabopatoprrie padoTEL 1o KypCy 1 1 https://m.edsoo.ru/ff0c2c52
"CBeTOBEI€E gBiIcHUSA"
[ToBTOopenue, o6o0menue. Padora ¢
99 TEKCTaMH 110 TeMe "3aKOHBI 1 buGnnorexa LIOK
" https://m.edsoo.ru/ff0c2d6a
COXpaHeHI/ISI B MCXAHHKEC
[ToBTOpenue, o600meHne. Pabora ¢
100 tekcramu 1o teMe "Koiebanus u 1 bubmorexa [IOK
| https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, o600meHne. Pabora ¢
101 TekcTtaMi 110 TeMe "CBeTOBBIE 1 bubmorexa [IOK
" https://m.edsoo.ru/ff0c3044
SIBJICHUS
[ToBTOpenue, o600meHne. Pabora ¢
102 Tekcramu 1o TeMe "KBaHToBas u 1
sinepHas pu3uka"
OBUIEE KOJIMYECTBO YACOB I10 102 97

[NPOT'PAMME



https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044




YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJBHOI'O ITPOLECCA
Oobs13aTesibHbIE YUeOHbIE MATEPHAJIBI IJI51 YYeHUKA:

®dusmka. 8 kimacc: ydeOHUK 1t o01ieo0pa3zoBarenbHbIX yupexaeHuit/ A. B. [1éppimkun.-M.
Hpoda, 2019. - 240.
®duswmka. 9 kimacce: yueOHuK 1y1st o0meo0pa3zoBareabHbIX yapexacHuit/ A. B. [1épwimkun, E.M.

['ytauk - M. Jlpoda, 2019. - 352,

METOANYCCKHME MAaTECPHAJIBI AJH YUYUTEIA.

®dusmka. 8 kiace. Meronnueckoe nmocodue/ H.B. ®uonosuy — M. Jlpoda, 2020. — 208

®duswnka. 9 kimace. Meroanueckoe nocooue/ E.M. I'yrauk — M. Jlpoda, 2020. — 233

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

UHTEPHET

Enunas xomteknus mudpoBeix 00pa3oBaTebHBIX pecypcos: http://school-collection.edu.ru

denepanbHbIi eHTP HHPOPMAITMOHHO-00pa30BaTeIbHBIX pecypcoB: http://fcior.edu.ru

Poccutiickuii 06meobpazoBaTenbHbIi moptan hitp://experiment.edu.ru

Caiit m1st ipenogaBaTeneii GU3MKH, ydamuxcs U ux poaurenei: http://www.fizika.ru

College.ru: ®usuxa: http://college.ru/fizika/

®enepanibHas 3a04Hast PU3UKO-TEXHUUECKas! IIKOIa TP MOCKOBCKOM (PU3UKO-TEXHUYECKOM

uHcrutyte: http://www.school.mipt.ru
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