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IHHOACHUTEJBHASA 3AIINCKA

[IporpamMma 1o ¢usnke Ha ypoBHE OCHOBHOT'O 00111ero 00pa30BaHMsI COCTABIIEHA HA OCHOBE MOJIOXEHUMN U TpeOOBaHUM K
pe3ysibTaTaM OCBOEHHS Ha 0a30BOM YpOBHE OCHOBHOM 00pa3oBaTEeNbHOM MporpaMmsbl, npeactaBieHHbix B @I'OC 000, a
Takke C yd4€toM (QeaepanbHON paboueil mporpammbl BocmuTaHus U KoHuenuuu mpenoaaBaHus ydeOHOro MpenMera
«Duznkar.

Copepxanue mporpaMMBbI o (PU3HMKE HAMIPABICHO HA (OPMUPOBAHUE €CTECTBEHHOHAYYHON IPaMOTHOCTH 00YYarOIINXCS
U OpraHu3ali0 U3y4yeHHUs (DU3MKU Ha JEATEJIbHOCTHOW OCHOBE. B mporpamme mo ¢u3MKe YYUTBIBAIOTCS BO3MO>KHOCTH
yueOHoro npeameta B peanuzanuu TpedoBanuii @I'OC OO0 k maHupyeMbIM JTUYHOCTHBIM U METANPEAMETHBIM pe3yJIbTaTaM
oOy4eHHMs, a TaK)KE€ MEXKIIPEJAMETHBIE CBA3M €CTECTBEHHOHAYUYHBIX Y4YEOHBIX MPEIMETOB HAa YPOBHE OCHOBHOIO OOILEro
oOpa3oBaHus.

[IporpamMma 1o (u3uKe yCTaHaBIMBAET paclpejaesieHue y4eOHOro maTepuana Mo rojaMm oOydeHus (1o Kiaccam),
[peuIaraeT NPUMEPHYIO IIOCIIEN0BATEIbHOCTD U3YYEHUs] TEM, OCHOBAHHYIO HA JIOTUKE Pa3BUTHUSA IIPEIMETHOIO COAEpKaHUA U
yu4€Te BO3PACTHBIX OCOOCHHOCTEN 00yJaromuxcsl.

[Iporpamma 1o ¢u3nke pa3zpadoTaHa € LEIbIO OKa3aHHWSd METOJUYECKON MOMOIIM YYUTEII0 B CO3JAaHUM pabdodeid
MPOrpamMMBI 10 y4eOHOMY MPEAMETY.

®duszuka SABIAETCA CUCTEMOOOPA3YIOUIUM JJiI €CTECTBEHHOHAYUHBIX YYEOHBIX IMPEIMETOB, MOCKOJBbKY (U3NYECKUE
3aKOHBI JIEKAT B OCHOBE IPOIIECCOB U SBJICHHM, N3y4aeMbIX XUMHUEH, OMOJIOTHEH, acTpoHOMUEH U (HU3UUECKOM reorpaduei,
BHOCUT BKJIaJl B €CTECTBEHHOHAYUHYIO KapTHHY MUpa, NMPEAOCTaBIIAeT Hauboliee siCHbIe 00pa3lbl MPUMEHEHHS] HAYYHOTrO
METO/1a MO3HAHMS, TO €CTh CIOCO0a MOJIYyYEeHHSI TOCTOBEPHBIX 3HAHUN O MUPE.

Opna u3 rIaBHBIX 3a4a4 (pU3MYecKoro oOpa3oBaHUs B CTPYKType 00IIero oOpa3zoBaHUs COCTOMT B (hOPMHUPOBAHUU
€CTECTBEHHOHAYyYHOM IPaMOTHOCTH M MHTEpeca K HayKe y 00y4aroIuxcsl.

WN3yuyenne ¢u3ukun Ha 0a30BOM ypOBHE MpeANojaraeT OBJaJeHUE CICAYIOUMMH  KOMIIETEHTHOCTSMH,
XapaKTEepU3yIUIMMH €CTECTBEHHOHAYYHYIO TPaMOTHOCT:

e HAYYHO OOBSICHSTH SIBJICHUS;
e OIICHMBATh U MOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEI0OBAHUS;
e HHTEPIPETUPOBATH JAHHBIE U UCIIOIb30BAaTh HAYYHbIE JOKA3aTEIbCTBA IJIs IOJTYYEHUS BBIBOJOB.



Lenu u3zydyeHuss pu3MK HAa ypOBHE OCHOBHOTO 00I1Iero oOpa3zoBaHus orpezaesieHbl B KoHIenuu mnpenojaBaHus
yaeOHOorO mpeamera «Ddu3uka» B oOpa3zoBaTelnbHBIX OpraHm3arusx Poccuiickoii demeparuu, pealu3yIOMNUX OCHOBHBIC
o0meoOpazoBaTenbHbIE MPOTPaMMBbI, yTBEpKIAEHHON pemenneM Kosmernn MunuctepcTBa mpocBemnieHus Poccuiickoit
®enepanuu (mporokon ot 3 aexadpst 2019 r. Ne [1K4BH).

ey uzyyenus: pusvMKu:

npuOOpeTEeHUEe HWHTEpeca U CTPEeMJICHHA OOy4alomuxcs K HAyYHOMY HW3YYEHHUIO WPHUPOJbI, Pa3BUTHE HX
MHTEJUIEKTYJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE TPEICTABICHUM O HAy4YHOM METOJEe TMO3HaHWs M (OPMUPOBAHUE HCCIEIOBATEIHCKOTO OTHOILICHHUS K
OKPYXKAIOILUM SIBJIICHUSIM;

(opMupOBaHKE HAYYHOTO MUPOBO33PEHHUS KaK pe3ysibTaTa U3y4eHHUs OCHOB CTPOEHUS MaTepuu U (PyHIaMEHTAJIbHBIX
3aKOHOB (PU3HKHU;

(opMHpOBaHKE MTPEACTABICHUIN O POIU (PUZHKU AJIA PA3BUTHS IPYTUX €CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTU;
pa3BUTHE NIPEACTABIECHUHN 0 BOBMOXKHBIX chepax Oyayiien npohecCUuOHATBHON AEITEIbHOCTH, CBSI3aHHOM ¢ PU3UKOH,
HOJTrOTOBKA K JaJIbHEHIIIEMY OOyUEHHUIO B ’TOM HaIIPABJICHUU.

JlocTikeHrne 3THX Iiesiel mporpamMMbl Mo (PU3MKE Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHus 00eCIeuynBaeTCS
pELIeHUEM CIEIYIOUX 3a4a4:

pruoOpeTeHNE 3HAHUH O JUCKPETHOM CTPOCHHH BEIIIECTBA, O MEXaHWYECKUX, TETUIOBBIX, DIICKTPHUCCKUX, MATHUTHBIX
Y KBAaHTOBBIX SIBJICHUSX;

IpUOOPETEHNE YMEHUM OMUCHIBATh M OOBSICHATH (PU3NYECKUE SBJICHUS C UCIIOJI30BAHUEM TTOJIYYCHHBIX 3HAHUI;
OCBOCHHE METOIOB PEIICHUS MPOCTEHIMX pacuETHBIX 3371a4 ¢ UCIIOJIb30BaHUEM (PU3HUECKUX MOJIENICH, TBOPUCCKUX U
MPaKTUKOOPUCHTHPOBAHHBIX 33/1a4;

pa3BUTHE YMCHHMHA HAOMIOJaTh TIPUPOJHBIC SBICHWS MW BBIMOJHATH ONBITHI, JIAOOpAaTOpHBICE pPabOTHI W
AKCTIEPUMEHTAIILHBIC CCIICIOBAHUS C UCIIOJIb30BAHUEM U3MEPUTEIHHBIX TPUOOPOB;

OCBOCHHE MPUEMOB pabOThl ¢ MHPOPMANHEH (PU3NIECKOTO COAEpkKaHUs, BKIIOYAsT WHPOPMAIIUIO O COBPEMEHHBIX
JTOCTIKCHUSX (DU3UKH, aHATIN3 U KPUTHICCKOE OIICHUBaHUE MH(POPMAIIHH;

3HAKOMCTBO €O cdepaMu MpPOoPECCHOHATLHON IeATEIbHOCTH, CBS3aHHBIMH C (U3WKOH, M COBPEMEHHBIMH
TEXHOJIOTUSIMH, OCHOBAHHBIMH Ha JIOCTHKEHUSIX (PU3NUECKON HAYKHU.



Ha uzyuenue ¢uznku (0a30BbIi ypoBEHb) Ha YPOBHE OCHOBHOTO 00111eT0 00pa30BaHMs OTBOAUTCS 238 yacoB: B 7 Kitacce
— 68 4vacoB (2 yJaca B Heneno), B 8 kinacce — 68 yacoB (2 vaca B Henenmo), B 9 kiacce — 102 ygaca (3 yaca B HeJel).

[Ipensiaraemeliii B mporpaMme no pu3MKe nepedeHb Jad0opaTOpHbIX padOT U OMBITOB HOCUT PEKOMEHIaTEIbHBIN XapaKTep,
YUHUTENb JI€JAaeT BHIOOP MPOBEAECHUS JTAa0OPAaTOPHBIX padOT M OMNBITOB C YYETOM HWHIMBHIYAJIbHBIX OCOOEHHOCTEHN

0OyJaroIuxcs, CIUCKa SKCIePUMEHTANbHBIX 33JaHUM, MTPEeIJIaraéMbIX B paMKaX OCHOBHOTO FOCYAapCTBEHHOTO SK3aMeHa 10
¢busuke.



COJAEPKAHUE OBYUEHUASA
8 KIIACC
Pa3gea 6. TenioBLIe ABJIeHUS.

OCHOBHBIE TTOJIOKEHHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU CTPOEHHUS BellecTBa. Macca U pa3Mepbl aTOMOB M MOJIEKYI.
OnbIThI, TOATBEPKAAIOIINE OCHOBHBIC TIOJIOKEHUS MOJICKYJIIPHOKUHETUYECKON TEOPUH.

Mogaenu TBEPAOTO, )KUAKOTO U Ta3000pa3HOTO COCTOSHUM BemecTBa. Kpuctammmyaeckue u amopdubie Tena. OObICHEHME
CBOMCTB Ta30B, XUJKOCTEH M TBEPIBIX TEJl HA OCHOBE MOJIOKEHUU MOJIEKYJISIPHO-KUHETUYECKON Teopur. CMauuBaHUE U
KalWJUISIpHBIC SIBJICHUS. TEII0BOE pACIIMPEHUE U CHKATHE.

Temmneparypa. CBsi3b TeMmmepaTypbl CO CKOPOCTBIO TEIUIOBOTO JABMXKEHUS vacTuil. BHyTpenHss sHeprus. CrocoObl
W3MEHEHHSI BHYTPEHHEH SHEpPruu: TEIUIOoNepeaadya U COBEpIIeHUEe paldoThl. Buuabl Teronepenayu: TEMIOMPOBOIHOCTb,
KOHBEKIUS, U3JIyYEHUE.

KonuuecTBo TemnoThl. Y ienbHast TEMI0EMKOCTh BelllecTBa. TernmooOMeH U TeIIOBOE paBHOBECHE. Y paBHEHHUE TETIIOBOTO
Oasanca. IlnaBneHue W OTBEp/€BaHME KPUCTAJUIMUECKUX BEILIECTB. YeNbHas TeruioTa IuiaBieHus. [lapooOpazoBanue u
koHgeHcanusa. Wcmapenue. Kunenwe. YnaenbHas Teruiota mapooOpa3oBaHUsl. 3aBUCMMOCTh TEMIIEPaTyphl KUIIEHUS OT
aTMOc(epHOro TaBICHUS.

BrnaxHocTts BO3myXa.

DHeprus TOIMBa. Y IeJibHas TEIJI0Ta CTOPaHUs.

[TpuHmmmner padoTel TernoBsix aBuratencit KITJ[ TermoBoro npuratens. TerioBble ABUTATEIN U 3alllMTa OKPYKAIOIICH
Cpenpl.

3aKOH COXpaHEHUS U MPEBPAILCHUS YHEPTUM B TEIJIOBBIX MPOIIECCaX.

Jlemoncmpayuu.

Hab6nronenne 6poyHOBCKOTO JIBHKECHHUSI.

Habmonenune nuddys3un.

HaOnronenue siBieHU CMauyMBaHUS U KaMWJUIAPHBIX SIBICHUM.

Habnronenue TeniaioBoro paciimpeHus Ted.

N3MmeHnenue naBiaeHus raza npu U3MEHEHUH 00bEMa U HarpeBaHUM WA OXJIKICHUH.
[TpaBuia u3MepeHus: TEMIIEPATYPHI.

Bunbl Tenonepenayn.

No v s wnN e



8. OxJaXXJIeHHEe MPU COBEPIICHUH PAOOTHI.
9. HarpeBanue mipu coBepiiieHuH pabOThI BHEIITHUMHY CHJIAMHU.
10. CpaBHEHHE TEIIOEMKOCTEN PA3JINYHBIX BEUIECTB.
11. HabnrogeHue KumneHus.
12. HaGnrogieHue nocTosiHCTBA TeMITepaTyphl MPH IJIaBJICHUH.
13. Moaenu TerIoBbIX JBUTATEIEH.
Jlabopamopnsie pabomul u onvimol.
OnpITH IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHHUS.
OnbITEI O BBIPAIIMBAHUIO KPUCTAJIIOB IOBAPEHHOM COJIM WIIA caxapa.
OnbITel IO HAOIOACHUIO TETNIOBOTO PACIIUPEHUS Ta30B, KUIKOCTEH U TBEPABIX TE.
OrnpeneneHue JaBlIeHUs BO3lyXa B OasIOHE HITIPUIIA.
OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD JABJICHUS BO3/IyXa OT €ro 00bEMa U HArpEeBaHUS WU OXJIAXKICHUS.
[IpoBepka rumoTe3bl JIUHEHHOW 3aBUCUMOCTH JJIMHBI CTOJIOMKA KUAKOCTH B TEPMOMETPUYECKON TpyOKe OT
TEMIIEPATYPHI.
HaOnronenune naMeHeHrst BHyTPEHHEN SHEPTUM TeJla B pe3yJibTaTe TEIUIoNepeiaun U padoThl BHEIITHUX CHIL.
8. HccnenoBaHue siBJI€HUS TEINIOOOMEHA ITPU CMEIIMBAHUU XOJIOAHOM U TOpsiYeii BOJIBI.
OnpeneneHre KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOW TpPH TEIJIOOOMEHE C HarpeThiM METATHYECKUM
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UUITUHIPOM.

10. OnpenenieHne yaeabHON TEITOEMKOCTH BEIIECTBA.

11. MccnenoBanue npoliecca UCapeHusl.

12. OnpeneneHne OTHOCUTENIBHOM BIIAXKHOCTH BO3yXa.

13. OnpenenieHrne yaeabHON TEIIOTHI IUIABJICHUS JIbJA.

Pazgen 7. JjekTpuyecKue 1 MATHUTHbBIE SIBJICHUS.

DnekTpu3zaius Tel. J[Ba poaa snekTpuueckux 3apsaaoB. BzanmoneicTBue 3apsskeHHBIX Tel. 3akoH KyoHa (3aBUCHMOCTD
CHUJIbI B3aUMOJICUCTBUS 3aPSAKEHHBIX TEJI OT BEJIMUYMHBI 3aPSJIOB U PACCTOSIHUS MEXY TEJIaMM ).

OnekTpudeckoe noje. Hanpspk€HHOCTh AeKTpudeckoro mojis. [IpuHIUIT CyNeprio3uiuy SJeKTPUIECKUX Mojeh (Ha
KaueCTBEHHOM YPOBHE).



Hocutenu »sieKTpUyYecKuX 3apsioB. OJEMEHTapHbId snexkTpuueckuid 3apsia. Ctpoenune atoma. IIpoBoaHuku u
TURJIEKTPUKHU. 3aKOH COXPAaHEHHUS JIEKTPUUECKOTO 3apsa.

ONEKTPpUYECKUNA TOK. YCJIOBHS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKA. VICTOYHHMKHM IOCTOSIHHOTO TOKa. /JlelicTBus
AJIEKTPUYECKOTO TOKA (TEMJI0BOE, XUMUYECKOE, MATHUTHOE). DJIEKTPUUECKUN TOK B JKUJKOCTSX U ra3ax.

Onextpuyeckasd nenb. Cuna Toka. OiekTpuueckoe HampspkeHue. COonpoTHBIIEHHME IIPOBOJHUKA. Y IEJIBHOE
CONPOTHUBJIEHUE BenlecTBa. 3akoH OMa Ji71s yyacTka uend. [locnenoBarenbHoe U MapauieIbHOE COEIMHEHNE TPOBOIHUKOB.

Pabota m MOIHOCTH 3JIeKTpHYecKOoro ToKa. 3akoH Jxoyns—JleHma. Onexkrpuyeckne Lend W MOTPEOUTENU
AJIEKTpUYeCcKoi sHEpruu B ObITy. KopoTkoe 3aMbikaHue.

IlocTostHHBIE MarHUTHL. B3auMomecTBUE MOCTOSHHBIX MarHUTOB. MarHuTHoe 1nose. MarHuTHoe moJie 3eMJId U €ro
3HaYEHHE I KU3HU Ha 3emiie. OnbIT OpcTena. MarHuTHOE MoJie 3JIEKTPUYECKOro Toka. [I[puMeHeHne 3eKTpOMarHuToB B
TexHUKe. J[elicTBUE MArHUTHOTO MOJS HA MPOBOJHUK C TOKOM. DJEKTPOJBHUIaTelb MOCTOSHHOTO TOKa. Mcmosb3oBaHue
AJNIEKTPOJBUTATENEH B TEXHUYECKHUX YCTPOIMCTBAX U HA TPAHCIIOPTE.

OmnbiTel @apazes. SBneHue anekrpoMarauTHOW UHAYKIUK. [IpaBuio Jlenna. Onexrporenepatop. CriocoObl MOIyUYEHUS
AIIEKTPUYECKON SHEPTUU. DIIEKTPOCTAHLIMU Ha BO30OHOBIISIEMBIX UCTOYHUKAX SHEPTUU.

Hemoncmpauuu.

DIIEKTpU3aLUS TEIL.
JIBa poJia 3JIEKTPUYECKHX 3apsAI0B U B3AUMOJEHCTBUE 3apsSyKEHHBIX TEJI.
Y CTpOUCTBO U IEUCTBUE IIEKTPOCKOTA.
DnekTpocTaTuyecKass UHAYKIHS.
3aKOH COXPAHEHMS DJIEKTPUUYECKUX 3aPSI0B.
[IpOBOIHUKY U TUBIEKTPHUKH.
MoaenupoBaHue CUIOBBIX JIMHUN 3JIEKTPUYECKOTO TOJIA.
M cTOYHMKM TOCTOSIHHOTO TOKA.
JIeUCTBHS DIEKTPUYECKOTO TOKA.

. DIIEKTPUYECKHUI TOK B JKUJIKOCTH.

. I'a30BbIl paszps.

. U3mepeHue Cuitbl TOKa aMIEPMETPOM.

. I3MepeHue 3JeKTpUYECKOT0 HAIIPSHKEHUS! BOJIBTMETPOM.
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14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

Peocrar u marasuH CONpOTUBIIEHUN.

B3anmMopeiicTBHE ITOCTOSHHBIX MAarHUTOB.

MoenupoBaHre€ HEBO3MOXKHOCTH Pa3/IeJICHUS MOJIOCOB MarHuTa.
MoenupoBaHr€ MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.
OnbIT Dpcrena.

MaruutHoe noJje Toka. DJIeKTPOMarHur.

JleliCTBHE MarHUTHOTO MOJI HAa TPOBOJHUK C TOKOM.
DJIEKTPOJBUTATEND MTOCTOSTHHOTO TOKA.

HccnenoBanue sBIEHUS 2JIEKTPOMATHUTHON UHAYKIIHH.

OmnebiTel @apanest.

3aBUCHUMOCTD HANPABJICHHS WHIYKIIMOHHOTO TOKA OT YCIIOBUM €r0 BO3SHUKHOBEHMUSI.
DIIEKTPOrE€HEPATOP MOCTOSIHHOTO TOKA.

Jlabopamopnwie pabomul u onvimol.
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10.
11.
12.
13.

OnbITHl 110 HAOTIOICHUIO STIEKTPU3ALMH T MHAYKIIMEH U MPU COMPUKOCHOBEHHH.

HccnenoBanue nelCTBUS JIEKTPUUYECKOTO OIS Ha MPOBOJTHUKHU U TUAJICKTPUKH.

COopka u npoBepka pabOThI ANEKTPUUECKON LIETTH MOCTOSTHHOTO TOKaA.

N3mepenue u peryaupoBaHie CUIIbI TOKA.

N3mepenune u peryanpoBaHie HAMPSHKEHUS.

WccnenoBanue 3aBUCUMOCTU CUJTBI TOKA, HIIYIIETO Yepe3 PE3UCTOP, OT COMPOTUBIICHUSI PE3UCTOPA U HAIIPSHKEHUS Ha
pesucTope.

OnBITHI, JEMOHCTPUPYIOIINE 3aBHCHMOCTD 3JIEKTPUYECKOTO COMPOTHUBIICHUS TPOBOAHUKA OT €0 JTMHBI, TIIOMIATH
MOTIEPEYHOT0 CEYCHHSI M MaTepurara.

[IpoBepka mpaBmIa CI0KEHUS HAMPSHXKEHUN TIPU TIOCIE0BATEIIbHOM COSMHEHUU IBYX PE3UCTOPOB.

[TpoBepka mpaBwmIa ISl CHITBI TOKA MPU MapajieIbHOM COSTUHEHUN PE3UCTOPOB.

Omnpenenenre pabOTHI AACKTPUICCKOTO TOKA, HIYIIETO Yepe3 PE3UCTOP.

OmnpeneneHre MOIIHOCTH AJIEKTPHUECKOTO TOKA, BBIACIIEMON Ha PE3UCTOPE.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, WAYIIIETO Yepe3 JIAMITOUKY, OT HAIIPsDKCHHS Ha HEH.

Onpenenenue KIIJ[ nHarpeBarens.



14. MccnenoBanne MarHUTHOTO B3aUMOJICMCTBUS IIOCTOSIHHBIX MarHUTOB.

15. I3yyeHne MarHuTHOTO TOJISl IOCTOSIHHBIX MAarHUTOB NP X O0BEUHEHUH U Pa3/CIICHUN.

16. MccnenoBanue AENCTBHS IEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17. OnBITHI, TEMOHCTPHUPYIOIINE 3aBUCUMOCTH CUJIbl B3aWUMOJICUCTBUS KATYLIKHM C TOKOM M MAarHUTa OT CWJIbI TOKa U
HaIIPaBJICHHS TOKA B KaTYIIIKE.

18. M3yueHue nercTBrsSI MArHUTHOTO TOJIS HA TPOBOAHUK C TOKOM.

19. KoHcTpynpoBanue u u3ydeHue padoThl 3J1E€KTPOABUTATEIIS.

20. U3mepenne KII/I anekTpoaBuraTebHOM yCTaHOBKH.

21. OOBITBL 1O HKCCIIETOBAHUIO SBJIEHUS SJEKTPOMATHUTHOW WMHAYKIUU: HCCIECIOBAHUE W3MEHECHHUM 3HAYCHHS U
HANpaBJICHUS! UHAYKIIMOHHOTO TOKA.

9 KJIACC

Pasznes 8. Mexanuyeckue siBJIeHUsI.

Mexanunueckoe aBwxkeHue. MarepuasibHas Touka. Cucrema orcuéra. OTHOCUTENBHOCTh MEXAHMYECKOTO JABUKCHUS.
PaBHOMepHOE npsimosMHENHOE ABMkeHUE. HepaBHOMepHOE npsiMosinHEHOE ABMkeHue. CpeaHsas 1 MrHOBEHHAs CKOPOCTh
TeJIa IIPU HEPABHOMEPHOM JIBUKEHUU.

Yckopenne. PaBHOyCKOpeHHOE NMpsAMOJIMHEHOe BIkeHue. CBoOoiHOe najenue. OnbIThl ["anuses.

PaBHOMepHOE JnBUXKEHHME MO OKpyxkHOcTH. llepron m uacrora oOpamieHusi. JIluHeliHas W yrjaoBas CKOpPOCTH.
I{eHTpOCTpEMHUTEIIEHOE YCKOPEHHUE.

ITepsebiit 3akoH HeroToHa. Bropoii 3akoH Hetotona. Tperuii 3akon Hetotona. [IpuHnmn cyneprno3uuuu cus.

Cuia ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuia TpeHUS CKOJIBKEHUS, CUjla TPEHUS MTOKOs, IPYTHUe BUABI TPEHUS.

Cuna TsHKECTH M 3aKOH BCEMUPHOIO TATOTEHHUA. Y CKOPEHHE CBOOOJHOTO MajieHud. JBrkenue miaHeT BOKpyr CouHia.
[IepBast kocMuyeckasi CKOpoCcTb. HeBECOMOCTB M TIEpETrpy3KHU.

PaBHOBecue matepuanbHOM TOYKK. AOCOMIOTHO TBEpHOE Tenmo. PaBHOBecue TBEPIOTrO Tema ¢ 3aKpEIUIEHHON OChIO
BpanieHuss. MoMeHT cuiibl. L{eHTp TsokecTH.

Nmnynbece Tena. U3menenne umiynbca. IMImynsce cuiibl. 3aKOH COXpaHEHUS UMITYJIbCa. PEakTUBHOE IBHKEHUE.



Mexannueckass pabota u MomHOCTh. Pabota cui TsbkecTd, ymnpyroctd, TpeHus. CBsi3b SHEPTUU U PabOTHI
[loTeHumanbHas 3HEpPrus Teja, MOAHATOrO HaJl MOBEPXHOCTBbIO 3eMiM. [loTeHuuanbHas 3HEpPrUsl CKAaTOM MPY>KUHBL.
Kunernueckas sHeprus. Teopema 0 KHHETUYECKOUN SHEPTUU. 3aKOH COXPAHEHUSI MEXAHUYECKOW SHEPTHUU.

Hemoncmpayuu.

HaGnronenue MexaHMuecKoro IBMXKEHHSI TeJla OTHOCUTEILHO Pa3HbIX TeJl OTCUETA.

CpaBHeHUE MyTel U TPACKTOPUM IBHKEHUSI OJHOTO U TOTO K€ TeJIa OTHOCUTEIHHO Pa3HbIX TEJl OTCUETA.

N3mepenne cKOpOCTH U YCKOPEHMS IPSIMOJIMHENHOTO B KEHUSL.

HccnenoBanne npu3HAKOB PABHOYCKOPEHHOTO IBUKEHUS.

HabGnronenue aBuxeHUs Tela Mo OKPYKHOCTH.

HaGnrogenne MeXaHWYecKUX SBJICHHM, MPOUCXOIAIIMX B cUCTeMe OTcuéra «Tenexka» mnpu €€ paBHOMEPHOM U

YCKOPEHHOM JIBU’KEHUH OTHOCHTENIbHO KaOuHeTa (PU3UKU.

3aBHUCUMOCTB YCKOPEHUS TeJIa OT MACCHI TeNa U ICUCTBYIOIIEN HA HETO CHJIBI.

8. HaOmronenue paBeHCTBa CUJI TIPU B3aUMOJCHCTBUU TE.

9. HM3meHeHue Beca Tena Ipu YCKOPEHHOM JIBUKEHUU.

10. [Iepenaya nMmmysbca pyu B3aUMOJIEUCTBUU TEN.

11. [IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOJICHCTBUU TEIL.

12. CoxpaHEHHE UMITYJIbCA TPU HEYIIPYTOM B3aUMOJICHCTBUHU.

13. CoxpaHeHHe UMITYJIbCa TP a0COIOTHO YIIPYTOM B3aUMOJICHCTBUU.

14. HabnrofieHne peakTUBHOTO JABUKCHHUSI.

15. CoxpaHeHHe MEXaHUYECKON SHEPTUU MPU CBOOOAHOM MaJICHUU.

16. CoxpaHeHHe MEXaHUYECKOW SHEPTUU MTPH IBMXKEHHUU TeJla 01 JEHCTBUEM MPY>KUHBI.

Jlabopamopnwie pabomul u onvimol.

1. KoncTpyunpoBanue TpakTa sl pa3roHa U JaIbHEHIIEro pABHOMEPHOTO ABUKECHHUS IIAPUKA WUITU TEIEHKKH.

2. Ompezenenue cpeaHel CKOPOCTU CKOIBbKEHHS OpycKa WM JIBUXKEHUS IIapUKa M0 HAKJIOHHOMW MJIOCKOCTH.

3. OmnpexneneHue yCKOPEHUs Tejla IMIPU PAaBHOYCKOPEHHOM JBUKEHHUH MO HAKJIOHHOM MIIOCKOCTH.

4. VccnenoBaHue 3aBUCUMOCTH ITyTH OT BPEMEHHU IPU PABHOYCKOPEHHOM JBMKEHUH 0€3 HaualbHON CKOPOCTH.

5. IIpoBepka rumoTe3bl: €cii MpU PaBHOYCKOPEHHOM JBMIKEHUW 0€3 HAYaJIbHOW CKOPOCTH ITyTH OTHOCSITCSI KakK psijl
HEUYETHBIX YHCEJ, TO COOTBETCTBYIOIINE IPOMEKYTKH BPEMEHH OJIMHAKOBHI.

o v kA w N PR

N
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6
7.
8
9

HccnenoBanue 3aBUCMMOCTH CHIIBI TPEHUS CKOJIBKEHHSI OT CHJIBI HOPMAJIbHOTO JTaBJICHHUS.
Omnpenenenue korhuIUEeHTa TPEHHUS CKOTbKECHHUS.
Onpenenenue XECTKOCTH MPYKUHBL.

Ol'[peI[eJICHI/IC pa60TBI CUJIBbI TPCHUA IIPHU PABHOMCPHOM ABHIKCHHUU TCJIA I10 FOpHSOHTaHBHOfI IMOBCPXHOCTH.

10. Ol'[peI[eJICHI/IC pa6OTBI CUJIbl YIIPYI'OCTHU IIPpH l'IOI[’I)éMe I'py3a C HCIIOJb30BAHUCM HCIIOABHIKHOI'O M ITOJABHIKHOI'O

OJIOKOB.

11. I3ydeHue 3aKkoHa COXpaHEHUSI SHEPTUH.

Pa3ngen 9. MexannuecKkue KoJ1e0aHUA ¥ BOJIHEBI.

KonebarenbHoe nBmwkeHue. OCHOBHBIE XapaKTEPUCTUKH KOJeOaHUN: MIEPHO/I, YACTOTa, aMIIUTyAa. MaTeMaTH4ecKui u
NPYKUHHBIN MasTHUKU. [IpeBpaiiienre 3Hepruu npu Kojie0aTeIbHOM JIBHXKEHUU.

3atyxaronue koieoanus. Beinyxaennsie kosiebanus. Pezonanc. Mexannueckue BojiHbl. CBOMCTBA MEXaHUUYECKUX BOJIH.
[IpononpHBIE U MONIEPEYHBIE BOJHBL. [[TMHA BOJHBI M CKOPOCTH €€ pacrpocTpaHeHusa. MexaHn4eCKUe BOJIHBI B TBEPAOM TEJE,
CEHICMUYECKHE BOJIHBI.

3Byk. ['poMKOCTH 3ByKa 1 BbicOTa TOHA. OTpaskeHue 3Byka. MHbpa3Byk U yIbTpa3ByK.

Hemoncmpauuu.

1
2
3
4.
5
6

Ha6nronenue xonedaHuid T€1 MO AEUCTBUEM CUIIBI TSXKECTH U CHIIBI YIIPYTOCTH.
Hab6nronenue xonebanuii rpy3a Ha HUTU U HA TIPY)KUHE.

HaGnronenue BoIHYKIEHHBIX KOJICOAHHI 1 pe30HaHca.

PacnipocTpanenue npoAoabHBIX U MOTEPEYHbIX BOJIH (HA MOJEINHN).

Habmoienne 3aBUCHMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKYCTHYECKHI PE30OHAHC.

Jlabopamopnwie pabomul u onvimol.

1.

2
3
4.
5

Omnpenenenre 4acToThl ¥ Mepuo/ia KoueOaH! MaTeMaTHYeCKOro MasTHUKA.
OnpeneneHre 4acTOThI U MepUoa KojieOaHUM NPy KUHHOTO MasiTHUKA.

UccnenoBanue 3aBUCUMOCTH TTeproia KoJeOaHU MOBEIICHHOT0 K HUTH Ipy3a OT JJIMHBI HUTH.

UccnenoBanue 3aBUCUMOCTH Tleproia KojaeOaHu Mpy>KMHHOTO MasiTHUKA OT MacChl rpy3a.
[TpoBepka HE3aBUCUMOCTH TEPUOIa KOJIeOaHil Tpy3a, MOIBEIICHHOTO K HUTH, OT MacChl Tpy3a.
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6. OmbITHI, JEMOHCTPUPYIOIIHE 3aBUCUMOCTH IEPHOIa KOJICOaHHI MPYKUHHOTO MasTHUKA OT MAacChl TPy3a U KECTKOCTH
MPY>KUHBI.
7. W3MepeHue yckopeHusi CBOOOHOIO MaICHUS.
Paszges 10. D1eKTpOMArHuTHOE 1MOJI€ U JJIEKTPOMATHUTHBIEC BOJIHBI.
DJIEKTPOMAarHUTHOE MOJIE. DJIEKTPOMAarHUTHBIE BOIHBI. CBOMCTBA AJIEKTPOMArHUTHBIX BOJH. [1Ikana snekTpoMarHuTHBIX
BOJIH. Mcrionp30BaHue 3JIEKTPOMArHUTHBIX BOJIH /ISl COTOBOM CBSI3H.
DnekTpoMarHuTHas mpupoja ceeta. CkopocTh cBeTa. BomHOBBIE CBOWCTBA CBETA.
Hemoncmpayuu.
1. CBoOlCTBa 3JIEKTPOMAarHUTHBIX BOJIH.
2. BOJHOBBIE CBOWCTBA CBETA.
Jlabopamopnsie pabomul u onvimol.
1. M3yuyeHue CBOMCTB AJIEKTPOMATHUTHBIX BOJH C IIOMOIIbI0 MOOMIIBHOTO TEIe(POHA.
Pazgea 11. CBeroBble sIBJICHHS.
JIyueBass monenb cBera. Mcrounuku cera. IIpsMonuHeliHoe pacnpocTpaHeHue cBeta. 3atMeHuss CosHua u JIyHBI.
Otpaxenue cera. [Lnockoe 3epkano. 3aKOH OTPAKEHUSI CBETA.
[Ipenomiienue cBera. 3aKOH mpenomiieHus cBeTa. [loHOe BHyTpeHHEEe OTpa)keHue cBeTa. Mcronp30BaHME MOJHOIO
BHYTPEHHETO OTPAKEHUS B ONTUYECKUX CBETOBOAAX.
Jlunza. Xon mydeit B nuHze. Ontuueckas cucrema (poroamnmapara, MUKPOCKOIA M TelecKomna. ['71a3 Kak onTuyeckas
cucrema. baM30pyKoCTh U JaTbHO30PKOCTb.
Paznoxenue 6enoro ceera B criekTp. OnbiTel HetoTOHA. CliokeHne cieKTpaibHbIX [IBETOB. Jucnepcus cBera.
Hemoncmpauuu.
[IpsiMonuHEHOE pacIpOCTPAHEHUE CBETA.
OtpaxxkeHue cBeTa.
[Tonyuenne nzo0pakeHu B IJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomiienue cBera.
ONTHYECKUN CBETOBO/.
Xon iaydeit B coOuparoiiei InH3e.
Xoq 1y4yer B pacCenBaIOILEH JINH3E.

No v s wnN e
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8.
9.

[Tomyuenune n300pakxeHnii ¢ TOMOIIBIO JIUH3.
[Tpunumn aeiicTBus GoroanmapaTa, MUKPOCKOIA U TEJIECKOIA.

10. Moens riasa.
11. PaznosxeHue 6e10ro cBeTa B CIEKTP.

12. [lomy4yenue 6e10ro cBETa MpH CI0KEHUH CBETa Pa3HbBIX I[BETOB.
Jlabopamopnwie pabomul u onvimol.

No v ks wnNn e

HccnenoBanue 3aBUCMMOCTH YIJIa OTPAXEHHsI CBETOBOTO JIydya OT yrJja MajeHusl.

W3ydenne XxapakTepuCTHK N300pakeHUs TIpeIMEeTa B TUIOCKOM 3epKalle.

HccnenoBanue 3aBUCMMOCTH yTJIa MPEJIOMIICHUS CBETOBOTO JIy4a OT YIJIa MaJeHHs Ha TPAHUIIE «BO3TyX—CTECKIIO.
[Tonyuenne n300pakeHU ¢ MTOMOIIBIO COOMPAIOIIEH JINH3BI.

Omnpenenenre GOKYCHOTO PACCTOSHUS M ONTHYECKON CHIIBI COOUPAIOIIEeH TUH3BI.

OmnBITHI IO Pa3IOKEHUIO OEIOTO CBETA B CIIEKTP.

OnBITHI IO BOCTIPUATHUIO IIBETA TIPEIMETOB MIPU UX HAOIIOJCHUH Yepe3 IBETOBbIC (DUITBTPHI.

Pazz:e.ﬂ 12. KBaHnToBbI€ SIBJICHHUA.

OmneiTel Pezepdopaa u nnanerapnas mogenb aroma. Mojaens aroMa bopa. Mcnyckanue U MOTJIOIIEHHE CBETa aTOMOM.
KBanTel. JInnelyaTsie CIEKTPBHI.

PannoaktuBHOCTh. AJbda, OeTa- U ramma-usinydenus. CTpoeHre aTOMHOTO siipa. HykiioHHas Mozellb aTOMHOTO sipa.
N3otonel. PannoaktuBHbIe npeBpatienus. [leproa nomypacmana aTOMHBIX SIIED.

SAnepHble peakuuy. 3aKOHbI COXPaHEHUS 3apsI0BOTO U MACCOBOI'O YHCE. DHEPIrHUs CBSI3U aTOMHBIX siiep. CBsA3b Macchl
v 3Hepruu. Peakuuu cuHte3a u nenenud saep. Mcrounuku sueprun CoHIa U 3BE3.

Anepnas sHepreTuka. [{elicTBUSA paguOAKTUBHBIX U3JIyYEHUN HA JKUBbIE OPTraHU3MBI.

Jlemoncmpayuu.

AN A A

CrexTpbl U3ITy4YEeHHS U TOTJIOLIEHUS.

CnexTpel pa3auvHbIX Ta30B.

CnekTp Bogopo/a.

Ha6nronenue tpekoB B kamepe Buiibcona.

PaboTa cuéTunka HOHUBHPYIONTUX U3TYyUCHUH.

Peruncrpanus usinydeHus NpupoAHbIX MUHEPAJIOB U IPOAYKTOB.
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Jlabopamopnwie pabomul u onvimol.

1. HalnrogeHue CIUTONIHBIX M JIMHEWUYATHIX CIIEKTPOB U3ITyUCHHUSI.

2. HccnenoBanue TpeKoB: U3MEPEHUE PHEPTUU YACTUIIBI IO TOPMO3HOMY IyTH (110 hoTorpadusim).

3. M3MmepeHue painoakTUBHOTO OHA.

IToBTOpPHUTEIHLHO-00001AIOIIUIA MOYJIb.

[ToBTOpHTENTHEHO-0000MIAIOIINI MOYIH TPEAHA3HAYEH JIJI CUCTEMATU3AINHA U 0000IIEHNS TPEAMETHOTO COICPKAHUS U
OTbITa JEATEIHLHOCTH, MPUOOPETEHHOTO TPH HW3YYCHUH BCEro Kypca (PU3WMKH, a TakXke ISl MOATOTOBKA K OCHOBHOMY
rocyJapCTBEHHOMY dK3aMeHy Mo (hU3uKe JUisi 00y4daromuxcs, BHIOPABIIUX 3TOT yU4eOHBIN MpeMerT.

[Ipr u3ydyeHUM NAHHOTO MOJYJIS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BHBI JNESITEIBHOCTH, Ha OCHOBE KOTOPBIX
obecrieunBaeTcsl JOCTHUKEHUE MPEAMETHBIX M METANpEIMETHBIX IUIAaHUPYEMBIX pe3yJbTaToB 00yudeHus, (popmupyercs
€CTEeCTBEHHOHAyYHAasi TPaMOTHOCTh: OCBOCHHUE HAyYHBIX METOJOB MCCIEIOBAHUS SIBICHUN MPUPOJbI U TEXHUKH, OBJIaJICHUE
YMEHUSIMU OOBACHATH (PU3MUECKUE SIBJICHUS, IPUMEHSISI IOJTyUYCHHBIE 3HAHUS, PeIllaTh 3a/laud, B TOM YHCJIC Ka4eCTBEHHbBIC U
AKCIIEPUMEHTAJIbHBIE.

[IpuHIUNIUATBPHO JEATEILHOCTHBIA XapaKTep MTaHHOTO pazjefia pealusyercs 3a CuéT TOro, 4To OO0ydaromuecs
BBITIOJTHSIOT 33JIaHMsI, B KOTOPBIX UM MpeJjiaracTcs:

Ha OCHOBE TOJIYYEHHBIX 3HAHUM pacrio3HaBaTh U HAYYHO OOBSCHATH (PU3UYECKUE SBJICHUS B OKPYXKAIOIIEH MPUPOJE U
MOBCEIHEBHOM KU3HU;

MCII0JIb30BaTh HAYYHBIE METObI UCCIIEIOBAHUS (DU3UUYECKUX SIBICHHM, B TOM YUCJIE JUIsl IPOBEPKU TUIIOTE3 U TIOTyUCHHUS
TEOPETUYECKUX BBIBOJIOB;

OOBSICHSTh HAy4YHbIE OCHOBBI HaMOOJiee BaXKHBIX JOCTHUKEHUUW COBPEMEHHBIX TEXHOJOTHUM, HalpUMeEp, MPAKTHUYECKOTrO
WCIIOJIb30BaHUs PA3IMYHBIX UCTOYHUKOB YHEPTHM HA OCHOBE 3aKOHA MPEBPAIICHUS U COXPAHEHHUS BCEX M3BECTHBIX BUIOB
SHEPIuMu.
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IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA YPOBHE OCHOBHOI' O
OBHIEI'O OBPA30BAHUA

N3yuenne ¢u3mkum Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAIMpaBICHO HA OCTM)KCHHE JWYHOCTHBIX,

MCTAIIPCAMCTHBIX U IIPCAMCTHBIX O6paBOBaTCJ'IBHI)IX PE3YyJIbTATOB.

B pesynbrare uzydenus GuU3MKH Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHus y oOydaromerocss OyayT chopMUpOBaHbI

CICAYIOMUEC JTUIHOCTHBIC PC3YJIbTAThI B YaCTH:

1) mnaTpUOTHYECKOT0 BOCIIMTAHMS:

- IPOSIBJIEHUE MHTEPECA K UICTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUIICKOM (PM3HUECKON HAYKH;

- ICHHOCTHOE OTHOIICHHE K JOCTUKEHUSM POCCUMCKUX YUEHBIX-(DU3UKOB;

2) rpamaaHCKOro M IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

- TOTOBHOCTh K AaKTMBHOMY YYacTHIO B OOCYXJEHMHM OOIIECTBEHHO 3HAUMMBIX M 3THUYECKHUX HPOOJIEM, CBSI3aHHBIX C
IPAKTUYECKUM IPUMEHEHUEM JOCTHKEHUN (DU3HKY;

- OCO3HaHUE BAJKHOCTH MOPAJIbHO-ITUYECKUX MPUHIMIIOB B AEATEIBHOCTH YYEHOTO;

3) 3cTEeTH4eCKOTr0 BOCIIUTAHMSA:

- BOCIPUSTHE ACTETUYECKUX KadecTB (PU3NYECKOM HAyKH: €€ TapMOHMYHOTO IOCTPOEHHUS, CTPOrOCTH, TOYHOCTH,
JAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 IIO3HAHUA:

- OCO3HAHUE LIEHHOCTU (PM3UYECKOM HAyKM KaK MOUIHOTO MHCTPYMEHTA MO3HAHMSI MUPA, OCHOBBI Pa3BUTHS TEXHOJIOTHIA,
BAKHEMIIEN COCTABIAIOMIEN KyIbTYPBHIL;

- pa3BUTHE HAYYHOMU JTF0O03HATEIBLHOCTH, MHTEPECA K UCCIIE0BATEIbCKON e TEIbHOCTH;

5) popmupoBaHuA KyJAbTYPbI 310POBbSl H IMOLHMOHAJIBLHOIO 0J1ATONOTYyYM:

- OCO3HAaHHWE LIEHHOCTH 0e30macHoro o0pa3a >KM3HHM B COBPEMEHHOM TEXHOJIOTHYECKOM MHpE, BaKHOCTH MpPaBUI
0e30MacHOr0 MOBEACHUS HAa TPAHCIOPTE, Ha JOPOrax, C JJIEKTPUUYECKUM W TEIUIOBBIM O0OPYIOBaHHMEM B JOMAIIHUX
YCIIOBHSIX;

- chopMHpPOBAHHOCTH HaBbIKa peIeKCUU, IPU3HAHUE CBOETO MpaBa Ha OMIMOKY M TaKOIo e MpaBa y JPyroro 4eaoBeKa;
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6) TPy10BOI0 BOCIIUTAHMNS:

- aKTUBHOE YYacCTHE B PEIICHUH MPAKTHUYECKHUX 3a/1ay (B paMKax CEMbH, 00pa30oBaTENIbHOW OpraHu3alu, ropoaa, Kpas)
TEXHOJIOTMUYECKON M COLMAJIbHOM HAIPaBICHHOCTH, TPEOYIOIIMX B TOM YHUCIIE U (PU3NUECKUX 3HAHUM;

- HHTEPEC K MPaKTUYECKOMY M3yUEHUIO po(eccuil, CBSI3aHHBIX C (PU3UKOIL;

7) 3K0JIOrH4€CKOro BOCIIMTAHMS

- OpUEHTAlMs Ha MPUMEHEHNEe (PU3UUECKUX 3HAHUM IS pelIeHus 3a7ad B 00JaCTH OKpY’KaloIIen cpebl, IITaHUPOBAHHUS
MOCTYIIKOB M OLEHKH X BO3MOYHBIX MTOCJIEICTBUM JJIsl OKPYKAIOLIEN CPeIbl;

- OCO3HAHME INI00ATBHOTO XapaKTepa IKOJIOTHYECKUX MTPOOIIEM U ITyTEeW UX PEIICHNUS;

8) ajanTanuu K M3MEHAIIUMCS YCIOBUAM COLUAJBHON U PUPOAHOM CPebI:

- MOTPEOHOCTh BO B3aMMOJCHCTBUMU IMPH BBHINOJHEHUU HCCIEAOBAHUN M MPOEKTOB (PU3NYECKOW HaIpaBIEHHOCTH,
OTKPBITOCTH OTBITY U 3HAHUSIM JIPYTHUX;

- IIOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTHUUECKYIO IEATEIbHOCTD;

- TOTpeOHOCTh B (POPMHUPOBAHUM HOBBIX 3HAHUH, B TOM 4HcCIie (POPMYIUPOBATH UJEH, IOHATHUS, TUTIOTE3bI O (PU3UUYECKUX
00BEKTaxX U SBJICHUSIX;

- 0CO3HaHue Ae(UINUTOB COOCTBEHHBIX 3HAHU U KOMIIETEHTHOCTEN B 00J1aCTH (DU3UKU;

- IJTAHUPOBAHUE CBOETO PA3BUTHA B MPUOOPETEHNUN HOBBIX (PU3NUYECKUX 3HAHUN;

- CTpEeMJICHHE aHAJIM3UpPOBaTh U BBIABIATH B3aUMOCBS3M MPUPOABI, OOLIECTBA M JKOHOMHUKH, B TOM YHCIE C
UCIIOJIb30BaHUEM (PU3NYECKUX 3HAHUM;

- OLIEHKA CBOMX JCHCTBUH C YUETOM BIMSHHUS Ha OKPYXKAIOLIYIO CPEly, BOSMOXKHBIX TJIOOQIBHBIX MOCIEACTBUM.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesynbrate ocBOoeHUs MporpaMmbl 1o (U3MKe Ha YPOBHE OCHOBHOI'O OO0IIero o0pa3zoBaHus y oOydaromierocst OyayT

cOpMHUPOBAHbI MeTaNpeIMeTHbIe pPe3yJbTaThl, BKIIOUYAIOLIME I103HABATEIbHbIE YHHUBEpCAIbHbIE YUYCOHBIC NEHUCTBU,
KOMMYHHMKATHUBHbIE YHUBEpCAIbHbIE YUeOHbIe IEHCTBUS, PEryISITUBHbIC YHUBEpPCAIbHbBIC YUeOHbIe IeHCTBUSI.

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBHS
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Ba3oBble Jijornyeckue a1eficTBHA:

BBISIBIISITh U XapaKTepU30BaTh CYIIECTBEHHbIE IPU3HAKU OOBEKTOB (SIBJICHUI);

YCTaHABJIMBAThH CYIIECTBEHHBIN MPU3HAK KIIACCU(DHUKAIINN, OCHOBAHHUSI NIl 000OIIECHNS U CPAaBHCHHS,

BBISIBIIATH 3aKOHOMEPHOCTH ¥ IPOTUBOPEYHSI B pacCMaTpUBAEMbIX (haKTaX, JaHHBIX U HAOIIOACHUSIX, OTHOCSIIIUXCS K
(bU3HYECKUM SBICHUSIM;

BBISIBIISITh NTPUYMHHO-CJICJICTBEHHBIE CBSI3U MPU M3YUYCHUHM (PU3WYECKHUX SBJICHUA U TMPOIIECCOB, JEIaTh BBIBOJBI C
UCIIOJIb30BAaHUEM JEAYKTUBHBIX U MHAYKTUBHBIX YMO3aKJIIOUEHHH, BBIIBUTATh TUIIOTE3bI O B3aUMOCBS3IX (PU3HMUECKUX
BEJINYUH,;

CaMOCTOSITENIbHO BBIOMpPATh CHOCOO pelieHus yuyeOHOM (u3umdeckoi 3amauu (CpaBHEHHE HECKOJBKUX BapHaHTOB
pernieHus1, BELIOOp Hanbosiee MOAXOISIIETO C YYETOM CAaMOCTOSTEIHHO BBIJICICHHBIX KPUTEPHUER).

Ba3oBrle ucciieqoBarejLbCcKue 1eCTBUSA:

UCIIOJIb30BATh BOMPOCHI KaK UCCIIEA0BATEIbCKUN NHCTPYMEHT MTO3HAHUS,

MIPOBOJIUTH 1O CAMOCTOSITEIFHO COCTABICHHOMY TUTAHY OIBIT, HECIIOKHBIA (PU3HUECKHUI SKCTICPUMEHT, HEOOIBIIIOe
UCCIeI0OBaHNe (PU3UIECKOTO SBICHUS;

OIICHMBATh HA MPUMEHUMOCTh M JIOCTOBEPHOCTh HH(OpMAIMIO, TOJTYYECHHYI0 B XOJI€ HCCJICIOBAHMS WU
HKCIIEPUMEHTA;

CaMOCTOSITENIbHO (PopMynupoBaTh 00OOIIEHHUS] M BBIBOJBI MO pe3yJibTaTaM MPOBEAEHHOTO HAOJIOJEHUS, OIbITA,
WCCIICTOBAHMS;

MIPOTHO3WPOBATH BO3MOYKHOE TaJTbHEHIIIEE pa3BUTHE (DU3NICCKUX MPOIIECCOB, a TAK)KE BBIABUTATH MPEATIONOKEHHS 00
UX PA3BUTHU B HOBBIX YCIIOBUAX U KOHTEKCTaX.

PabGora c nndpopmanueii:

MIPUMEHSTH PA3IUYHbIE METO/Ibl, HTHCTPYMEHTHI U 3aMIPOCHI MPY TMTOUMCKE U 0TOOpE UHPOPMAIIUU UITH JAHHBIX C YYETOM
peAJIOKEHHON yueOHOM (hu3nvecKom 3a1auu;
aHATM3UPOBATh, CHCTEMATH3UPOBATh M HHTEPIIPETUPOBATH HHPOPMAIIHIO PA3IMYHBIX BUIOB U (HOPM MPEACTABICHHUS;
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CaMOCTOSITENIbHO BBIOMPATh ONTUMAaJbHYIO (POpMy mpencTaBieHHs HHOOPMALMUA U WILIIOCTPUPOBATH peIIaeMble
3aJla4¥ HECJIOXKHBIMU CXEMaMH, AarpaMMaMu, WHOU rpadukoi U MX KOMOMHAIIUSIMH.

KoMMmyHnKaTHBHBbIE YHHBeEpPCAJIbHbIE YueOHbIe NeiCTBUS:

B XOJ¢ OOCYXKJCHUS Y4eOHOro Marepuaja, Pe3ysIbTaToB JJabOpaTOPHBIX padOT M MPOEKTOB 3aJ1aBaTh BOIIPOCHI IO
CYIIECTBY OOCYXJTaeMOW TeMbl M BBICKA3bIBAaTh WJICHU, HAICIICHHBIE HA pEIICHHWE 3aJaydl W TMOJep)KaHue
Oaro»keyIaTeIbHOCTH OOIIEHNUS;

COTIOCTABIIATh CBOM CYXKICHUS C CYXICHUSIMHU IPYTUX yYaCTHUKOB JHAIIOTA, OOHAPYKUBATh Pa3InuUe U CXOJCTBO
MMO3UIINH;

BBIPQKATh CBOIO TOUYKY 3PCHUS B YCTHBIX U MUCHMEHHBIX TEKCTaX;

MyOJUYHO MPEACTABIATH PE3yIbTAThl BRIMOTHEHHOTO (PU3UYECKOTO OTIBITA (PKCIIEPUMEHTA, UCCIICTIOBAHNUS, TTPOCKTA);
MIOHMMATh W HCIIOJIb30BAaTh IPEHMYIIECTBA KOMAaHJHON W WHIWBHIYyaJbHOW paOOTHl MPU PENICHHH KOHKPETHOMN
(bu3uIecKOn MPoOIIeMBbI;

IPUHUMATh IICJIM COBMECTHOM JCATCIBHOCTH, OPTaHU30BBIBATh JICHCTBHS MO €€ JOCTHKCHUIO: PAaCIPEACIISATh POJIH,
00CyXKIaTh MPOIECCHl U PE3yIbTaThl COBMECTHOM pabO0Thl, 000011aTh MHEHHUS HECKOIBKHX JIIOJICH;

BBITIOJTHSTH CBOIO YacTh PaOOTHI, JOCTUTAsI KAYECTBEHHOTO PE3yibTaTa 10 CBOEMY HAMPABICHUIO U KOOPAUHUPYS CBOH
JACHCTBUS C IPYTHMMH WICHAMH KOMaHIbl;

OIICHMBATh KA4YeCTBO CBOET0 BKJaJia B OOIIMH MPOAYKT MO KPUTEPUSIM, CAMOCTOSATEIBLHO C(HOPMYIUPOBAHHBIM
y4aCTHUKAMHU B3aUMOJICHCTBHUS.

PeryisiTuBHBIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranuzamnus:

BBISIBJISITH TPOOJIEMBI B )KU3HEHHBIX U YU€OHBIX CUTYAIUAX, TPEOYIOMIUX JJIs pelieHus (PU3NUecKux 3HaAHUM;
OPUEHTUPOBATHCA B PA3MYHBIX MOAXOJAaX MPUHITHUS PElIeHUN (MHAWBHUAYaJIbHOE, IPUHSATHE PEUICHUS B TpYMIIE,
MIPUHATHE PEIICHUIN TPYIIO);
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CaMOCTOSITENIbHO COCTABJIATH AJITOPUTM pELICHUS (PU3NYECKOW 3aJaud WM IJlaHa MCCIENOBAaHUA C YUYETOM
MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEN, apryMEHTUPOBATH MPEIaraéMble BapUaHThl PEIICHHIA;
Jes1aTh BbIOOp U OpaTh OTBETCTBEHHOCTD 32 PEILICHUE.

CaMOKOHTpO.HB, IMOIUOHAJIbHbIN NHTEJIEKT:

JaBaTh aJICKBaTHYIO OLEHKY CUTYallM1 U MPEJIaraTh IJIaH €€ N3MECHECHUS;

OOBSICHATH MPUYUHBI JOCTHXKEHUS (HETOCTIXKEHHUS) PE3yNbTaTOB JIEATEIbHOCTH, JaBaTh OICHKY MPHOOPETEHHOMY
OTIBITY;

BHOCHUTb KOPPEKTUBHI B JESITEILHOCTH (B TOM UUCJIE B X0/ BBIIOJIHEHUS (PU3MUECKOT0 UCCIEA0BAHNS WIN IPOEKTA) Ha
OCHOBE HOBBIX 00CTOSITENIbCTB, U3BMEHUBILIUXCS CUTYallUi, yCTAHOBJICHHBIX OIINOOK, BOSHUKIINUX TPYIHOCTEH;
OLIEHMBATh COOTBETCTBHE PE3YJIbTATA LIEIU U YCIOBUSIM;

CTaBUTH C€OSl Ha MECTO APYroro 4ejoBeKa B XOJI€ CHOpa WIM AUCKYCCUU HA HAYYHYIO TEMY, TOHUMATh MOTHBBI,
HaMEpPEHHUs U JIOTUKY APYIroro;

IpU3HaBaTh CBOE MIPABO HA OLIMOKY IIPU pelIeHNH (U3NYECKUX 3a]1a4 WIN B YTBEPKICHUIX Ha HAYYHbIE TEMBI U TaKOE
e IIpaBo JPYroro.

HHPEAMETHBIE PE3YJIBTATBI

K xoH1y 0Oyuenus B 8 kiiacce npeMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE JOJKHBI OTpaXaTh C(HOPMUPOBAHHOCTD Y
0Oy4Jaronuxcst yMEHUM:

UCII0JIb30BAaTh MOHSTHS: Macca U pa3MepPbl MOJIEKYJI, TEIUIOBOE JIBMXKEHHE ATOMOB M MOJIEKYJI, arPEraTHBIE COCTOSHUS
BEIIECTBA, KPUCTAINIMYECKHE M aMOp(HbIE Teja, HACBHIUICHHBIH U HEHACBHIIICHHBIM Map, BIaKHOCTb BO31yXa,
TEeMIIepaTypa, BHYTPEHHSSI SHEPIHsl, TEIUIOBOM JBUTATENb, 3JEMEHTAPHBIN 3JIEKTPUUECKHUM 3apsif, 3JIEKTPUYECKOe
0JIe, TPOBOJHUKH U TUAIEKTPUKHU, TOCTOSHHBIN 3JIEKTPUYECKHI TOK, MArHUTHOE T0JIE;

paznuyaTh SBJICHHA (TEIUIOBOE pACIIMPEHUE W C)KaTHe, TeIUIoNneperadya, TEIUIOBOE PAaBHOBECHE, CMAadHWBaHUE,
KaNWUISIpHBIE SIBJICHUS, WCHApPEHHe, KOHACHCAlus, IUIaBJICHUE, KpUCTauM3alus (OTBEpAEBAHME), KHUIIEHUE,
Teruionepeaaya (TeIIONPOBOAHOCTb, KOHBEKIIMS, HW3JIyY€HHE), DJEKTPU3ALMs Tel, B3aUMOJEHCTBUE 3apsoB,
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JNEUCTBHUS JJIEKTPUUECKOTO TOKA, KOPOTKOE 3aMBIKAHUE, B3aMMOJEHCTBUE MATHUTOB, AEUCTBUE MATHUTHOTO TOJIS HA
MIPOBOAHUK C TOKOM, AJIEKTPOMArHMTHAasi MHAYKIUS) IO OMHUCAHUIO UX XApaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SBIICHUE;

pacno3HaBaTh MPOSIBICHUE HU3YUYEHHBIX (DU3UYECKUX SBJICHUM B OKPYXKAIOIIEM MHUpE, B TOM uucie (PU3HUECKHUE
SIBJICHUsI B MPUPOJE: MOBEPXHOCTHOE HATHKEHUE W KaWUIAPHBIE SBJICHHUS B HPUPOAEC, KPUCTAUIBI B MPUPOJE,
uznyyenue ConHia, 3aMep3aHue BOJOEMOB, MOpCKHE Opusbl, oOpa3oBaHHE pOCHl, TyMaHa, HWHeEs, CHera,
AIEKTPUYECKUE SIBJICHUSI B aTMOC(]epe, dJEKTPUISCTBO )KUBBIX OPTAaHIU3MOB, MATHUTHOE TTI0JIe 3eMJTH, Ipeiid MOTIOCOB,
pOJIb MATHUTHOTO TOJS IJI KU3HU Ha 3emiie, MOJISIPHOE CUSHHE, MPU 3TOM NEPEBOAUTH MPAKTUYECKYIO 3a]a4y B
y4eOHYI0, BBIICNIATh CYIIECTBEHHBIE CBOMCTBA (MMPU3HAKHU ) (PU3UUYECKUX SIBIICHUN;

OTUCHIBATh M3YYEHHBIE CBOMCTBA Tel M (DU3UYECKHUE SIBIICHUSI, UCIOIB3Yd (PU3MYECKUE BEIMYMHBI (TeMmeparypa,
BHYTPEHHSASI DHEPIHUs, KOJIMYECTBO TEIUIOTHI, YJEJIbHAS TEIUIOEMKOCTh BELIECTBA, YAECIbHAsA TEIUIOTA IUIABIICHUS,
ylelbHasg TeIyIoTa mapooOpa3oBaHus, yAeNbHAs TEIIOTa CrOpaHHsl TOIUTMBA, KOA(M(UIIMEHT MOJE3HOTO JIEHCTBUS
TEIUIOBOM MAIlUHBI, OTHOCHUTEIBHAS BJIAXHOCTb BO3AYyXa, JJIEKTPUYECKUU 3apsl, CUJIa TOKa, JJIEKTPUUYECKOE
HanpsDKEHUE, COMPOTHUBJICHUE MPOBOJHUKA, YIEIHHOE COMPOTUBJICHUE BEIIECTBAa, paboTa W MOIIHOCTH
AJEKTPUUYECKOTO TOKA), MPH OMUCAHWU MPABUIBLHO TPAKTOBATh (PU3MUECKUN CMBICI HCIOJIB3YEMBIX BEJIMYMH,
0003HaYEHUS U €TUHUIIBI (PU3UUECKUX BEJIMUMH, HAXOAUTH POPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (PU3UYECKYIO BEIMUUHY
C IPYTUMH BEJIMYMHAMHU, CTPOUTH IPAPUKU U3YyUEHHBIX 3aBUCUMOCTEN (PU3NMUECKUX BEJINYNH;

XapaKTepHU30BaTh CBOMCTBA Tel, (PU3NYECKUE SABJICHUS U MTPOIIECCHI, UCIIOJIb3YsI OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-
KMHETUYECKOW TEOPUU CTPOCHMS BEIIECTBa, MPUHIIMI CYNEPIO3UIUMK ToJIe (Ha KaueCTBEHHOM YpPOBHE), 3aKOH
COXpaHEHMS 3apsAna, 3akoH Oma Uil ydacTKa Lenu, 3akoH /[xoynsa—JIeHna, 3aK0H COXpaHEeHHsI DHEPTHUH, TIPU ITOM
JaBaTh CJIOBECHYIO (DOPMYITMPOBKY 3aKOHA U 3alTUCHIBATH €70 MATEMATUYECKOE BHIPAKEHUE;

OOBACHATh (U3MYECKHME TPOIECChl M CBOMCTBA TeJ, B TOM 4YHCI€ W B KOHTEKCTE CHUTyallui
MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH MPUYNHHOCICICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHWE W3 1-2
JIOTUYECKUX IIaroB ¢ Omopod Ha 1—2 W3y4eHHBIX CBOMCTBA (DU3NUYECKUX SIBJICHUH, (PU3NUECKUX 3aKOHOB WJIH
3aKOHOMEPHOCTEM;
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peraTh pacuéTHbIE 3a/1a4i B 2—3 NEUCTBUS, UCTIOJIb3YS 3aKOHBI U (DOPMYIIBI, CBA3BIBAIONTNE (DU3NIECKHE BEIIMUNHBI:
HAa OCHOBE aHAJIN3a yCJIOBHUS 3aJla4M 3alKMChIBATh KPATKOE YCIIOBUE, BBISBIISITH HEIOCTATOK JAHHBIX ISl PEIICHUS
3a/lauu, BBIOMpaTh 3aKOHBI U (OPMYJbl, HEOOXOIMMBbIE HJisi €€ pelIeHHs, MPOBOJUTH Pacu€Tbl U CPaBHUBATH
MOJIYYCHHOE 3HaUYC€HHUE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JJAHHBIMMU;

pacmo3HaBaTh MPOOJIEMBI, KOTOPhIE MOKHO PEIIUTHh MPU MOMOIM (PU3MUECKHX METOAOB, HCIIOJIL3Ys OMHCAHUE
WCCIIEIOBAHNS, BBIICISTh MPOBEPAEMOE MPEANOJIOKECHUE, OLECHUBATh MPABWIBHOCTh MOPSAKA MTPOBEICHUS
WCCIIEIOBAHMS, JEIATh BHIBOJBI;

IPOBOJUTH OMBITHI IO HAOIIOEHUIO (PU3MUECKUX SBJICHUM WM (PU3NYECKUX CBOMCTB TN (KAMWJUISIPHBIC SIBICHUSA,
3aBUCUMOCTbH JIaBJICHUS BO3/yXa OT €ro 00bhEMa, TeMIepaTypbl, CKOPOCTH IMPOIlecca OCTHIBAaHUSI U HATPEBAHUS MpU
M3JIy4EHUHU OT I[BETa W3JIydaroiiei (TorJomaroiieii) NOBEPXHOCTH, CKOPOCTh HUCHApEHUs] BOJABI OT TeMIIEpaTypbl
KUJIKOCTA M IUIOMAAMA €€ TIOBEPXHOCTH, OJJEKTpU3alus TEI W B3aUMOJCHCTBUE DIICKTPUUYECKHUX 3apsJIOB,
B3aUMOJICMCTBUE IOCTOSIHHBIX MArHUTOB, BU3YaJIM3allMsl MAarHUTHBIX IIOJICH MOCTOSIHHBIX MAarHUTOB, JIEWCTBHS
MAarHUTHOT'O MOJI1 HA MPOBOJHUK C TOKOM, CBOMCTBA DJIEKTPOMAarHWTa, CBOMCTBA JJICKTPOABUIATENS MOCTOSHHOTO
TOKa): (hOpMYyITUpOBATh MPOBEPSIEMbIC MPEANOIOKEHHS, COOMPaTh YCTAHOBKY M3 MPEAJIOKEHHOTO 00OpYyJA0BaHMUS,
OTHUCKIBATH XOJ1 OMbITA U (HOPMYJIHPOBATH BHIBOIHI;

BBIMNOJIHATh MPSMbBIE M3MEPEHUSI TEMIIEPATypbl, OTHOCUTEIBHON BJIAXKHOCTH BO3AyXa, CHJIBI TOKA, HANPSHKEHUS C
UCIIOJIb30BAaHUEM aHAJIOTOBBIX TPUOOPOB U JATYMKOB (PU3NYECKUX BEIMYMH, CPABHUBATH PE3YJIbTaThl U3MEPEHUM C
y4€TOM 3aJJaHHOM aOCOTIOTHOM MOTPEIIHOCTH;

MPOBOAUTL HCCIEIOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKON BEIWYUHBI OT JIPYTOM C HCIOJB30BAaHUEM MPSIMBIX
M3MEpEeHUi (3aBUCUMOCTh COMPOTUBIICHHS TPOBOIHUKA OT €r0 JIJIMHBI, MUIOIIAIN MOMEPEYHOTO CEUEHUS U YIETBLHOTO
COIPOTHUBJICHUS BEIIECTBA MPOBOJHMKA, CHJIBI TOKA, UAYIIETO Y€pe3 NPOBOAHUK, OT HAINPSIKEHUS HA MPOBOJHUKE,
UCCIIEOBAHUE TIOCIJIEIOBATEIBHOTO W MApPAJJIEIBHOTO COCIUHEHUN MPOBOAHUKOB): IJIAHUPOBATH HCCIEIOBAHUE,
coOupaTh yCTAaHOBKY M BBINIOJHATh HM3MEPEHUsS, CJCAys TMPEUIOKEHHOMY IUIaHy, (UKCHPOBATH pPE3yIbTaThl
MOJTY4YE€HHOM 3aBUCUMOCTH B BUJI€ TaOJIUIl U TPaUKOB, JIeJIaTh BHIBOJBI 10 Pe3yJIbTaTaM UCCIICIOBAHMUS;
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MPOBOANTHh KOCBEHHBbIE H3MepeHUs: (PU3nveckux BeduyuH (yIelbHas TEIIOEMKOCTb BEIIECTBA, COMPOTHBICHHUE
MPOBOJHMKA, pabOTa U MOIIHOCTh AJIEKTPUUECKOTO TOKA): MIIAHUPOBATH U3MEPEHHS, COOMPATh SKCIIEPUMEHTAIILHYIO
YCTaHOBKY, CIEys MPEIIOKEHHOW HHCTPYKIIUHU, U BBIYUCIIATh 3HAUEHUE BEJINYNHBIL;

coOJII0/1aTh MpaBuila TEXHUKHU 0€30MMaCHOCTH NP paboTe ¢ 1abopaTOPHBIM 000pYAOBAHUEM;

XapaKTepU30BaTh MPUHIIUIIBI AEUCTBUS N3yUYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPONCTB C OMOPOM Ha UX OMUCAHUS
(B TOM 4mMcie: cCHCTEMa OTOIUIEHHSI JIOMOB, THMIPOMETp, MapoBas TypOWHA, aMIEPMETP, BOJBTMETP, CUETUUK
ANEKTPUYECKOM SHEPIruH, 3JIEKTPOOCBETUTENbHBIE NPHOOPHI, HArpeBATENbHBIE 3JIEKTPONPUOOPHI (IIPUMEPHI),
ANEKTPUUECKUE TPEIOXPAHUTENH, DJIEKTPOMATHUT, SJIEKTPOJBUTATENb MOCTOSHHOTO TOKA), MCIOJIb3Yys 3HAHHUS O
CBOMCTBaxX (PM3NYECKUX SIBICHUN U HEOOXOAUMBIE PU3NUYECKUE 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOUCTBA U U3MEPUTENBHBIE PUOOPHI 110 CXEMAM U CXEMATUYHBIM PHUCYHKaM
(’KMJIKOCTHBI TEPMOMETP, TEPMOC, ICUXPOMETpP, TMTPOMETP, ABUTATE]Ib BHYTPEHHETO CrOpaHus, 3JEKTPOCKOI,
peocTart), COCTaBIISITh CXEMBbI JIEKTPUUECKHX LIETIEH € ITOCIEA0BATEIbHBIM U MMAPAIIEIbHBIM COEIMHEHUEM HIIEMEHTOB,
paznunyasi ycJIoBHbIe 0003HAUEHUS 3JIEMEHTOB AJIEKTPUUECKUX LETEH;

OPUBOJUTH NPUMEPHI (HaXOIUTh MH(GOPMALIKIO O IPUMEPAX) MPAKTUUYECKOIO MCIIONb30BaHMsl (PU3NUECKUX 3HAHUU B
MOBCEHEBHOM >KM3HU JUIsl oOecnedeHus: Oe30lacHOCTH Mpu OOpalieHMH C NpudopaMH M TEXHUYECKUMU
YCTPONCTBAMH, COXPAHEHHUS 310POBBS U COOJIIOIEHUSI HOPM 3KOJIOTMUYECKOT0 MOBEJEHUS B OKPY KaIOILIEH Cpee;
OCYIIECTBIIATh MOUCK HHPOpMAH (HU3HUECKOro cofepxanus B IHTepHeTe, Ha OCHOBE UMEIOLIMXCS 3HAHUH U MyTEM
CPaBHEHHUS JIOTIOJHUTENbHBIX HCTOYHUKOB BBIACIATH HH(OPMALINIO, KOTOpast SBJISETCS TPOTUBOPEUNBON MITU MOYKET
OBITh HEJOCTOBEPHOM;

MCIIOJIb30BaTh MPH BBIOJIHEHUHM YY€OHBIX 3aJaHUl HAYYHO-TIOMYJISIPHYIO JUTEPATYpY (U3UUECKOTO COIAEp KAHMS,
CIIPaBOYHBIE MaTepHaJIbl, pecypchl ceTu MHTepHeT, BIaeTh NpruéMaMu KOHCIIEKTUPOBAHUS TEKCTa, TPeoOpa3oBaHus
uH(OpMaIMK U3 OJHOM 3HAKOBOM CHCTEMBI B JIPYTYIO;

co371aBaTh COOCTBEHHBIC MHCHMEHHBIE M KPaTKHUE YCTHBIE COOOIICHMs, 0000mas MHPOpMAIMI0O M3 HECKOJIbKHX
UCTOYHUKOB (DU3MYECKOTO COJAEpX aHUSA, B TOM YHCIE MYyOJUYHO NPEACTABIIATH Pe3yJbTaThl MPOEKTHOM WU
UCCIIEN0BATEIIbCKON NIEATENBHOCTH, IIPU 3TOM T'PAMOTHO MCIIOJIb30BaTh W3YUYCHHBIA TOHATUMHBIA anmnapar Kypca
(u3MKH, COMPOBOXKIATh BHICTYIIJICHHE MPE3EHTAIUEH;
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MIPY BBITIOTHEHUH YIEOHBIX MPOSKTOB M UCCIAEAOBAHUHN (PU3NUECKUX MPOIECCOB PACIIPEACIIATh 00sI3aHHOCTH B TPYIIIIE
B COOTBETCTBUM C ITOCTABJIEHHBIMM 33Jla4aMU, CIICIUThH 32 BBIIIOJHCHUEM IJIaHA JACHUCTBUUA U KOPPEKTUPOBATH €rO,
aZIeKBaTHO OIIEHMBAaTh COOCTBEHHBIA BKJAJ B JACSATEIBHOCTh TPYMIbl, BBICTPAUBATH KOMMYHUKATHUBHOE
B3aMMOJICUCTBHE, MPOSIBIISAS TOTOBHOCTh pa3peiiaTh KOH(IUKTHI.

K xoniy oOyuenus B 9 ki1acce mpeIMeTHbIE pe3yJIbTaThl HA 0a30BOM YPOBHE JOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y
0o0y4JaronMxcs yMEHUM:

HCIIOJB30BaTh MOHATHUA: CHCTEMA OTCUYETA, MATEpUalbHAas TOYKA, TPACKTOPUSA, OTHOCHUTEIBHOCTh MEXAaHHYECKOTO
IBWKeHus, nedopmairus (ynpyras, IulacTuueckasi), TpeHUEe, LEHTPOCTPEMUTENbHOE YCKOpPEHHE, HEBECOMOCTh U
HEeperpy3Ku, LEHTP TSKECTU, AOCOTIOTHO TBEPOE TEJO, LIEHTP TSHKECTU TBEPAOIO TENa, pABHOBECUE, MEXaHUUECKHE
KOJIeOaHUs U BOJIHBI, 3BYK, HHPPA3BYK U yJIbTPa3BYK, 3JEKTPOMArHUTHBIE BOJIHBI, IKaJia 3JIEKTPOMArHUTHBIX BOJIH,
CBET, OJM30PYKOCTh U JAIbHO30PKOCTh, CIIEKTPhl MCITYCKaHUS M MOTJIOIICHHUs, anb(a, OeTa- U raMMa-u3JIy4eHus,
U30TOIIBI, SIZICPHAs DHEPIETUKA,

paznuyaTh SBJICHUS (PABHOMEPHOE U HEPAaBHOMEPHOE NMPSMOJIMHENHOE IBHKEHUE, PABHOYCKOPEHHOE IIPSIMOJIMHENHOE
IBUKEHHE, CBOOOJIHOE MaJieHUue TeJ, paBHOMEPHOE JIBUKEHUE MO OKPY)KHOCTH, B3aUMOJEHCTBHUE TeJl, PpEaKTUBHOE
JBUKEHUE, KOJIeOaTeNbHOE ABMKEHUE (3aTyXalollMe U BhIHYKICHHbIE KOJIeOaHUs), p€30HAHC, BOJIHOBOE JBUKEHUE,
OTPAKEHUE 3BYKA, MPSIMOJMHEMHOE PACIPOCTPAHEHUE, OTPAKEHUE M NPEIOMIICHHE CBETA, MOJIHOE BHYTPEHHEE
OTpaXCHHUE CBETa, pa3jokKEeHHe OEIoro CBeTa B CHEKTP U CIIOKEHHE CIEKTPaJbHBIX LIBETOB, JUCIEPCHs CBETa,
€CTECTBEHHAs paJHOaKTUBHOCTh, BOSHUKHOBEHHE JINHEHYATOIO CIIEKTPa U3IyUEeHHsI) 10 OMMCAHUIO UX XapaKTEPHBIX
CBOMCTB U Ha OCHOBE ONBITOB, IEMOHCTPUPYIOIINX JTAHHOE (PU3HUECKOE SIBJICHHUE;

pacno3HaBaTh MPOSIBICHUE W3YYEHHBIX (PU3MUECKUX SIBJICHUH B OKpyXKarolmeM MHUpe (B TOM uHciie (pU3HUecKHUe
ABJIEHUS B NPUPOJIE: MPWINBBI U OTJIMBBI, IBMKEHNE TUIAHET COJTHEYHOM CHUCTEMBI, PEAKTUBHOE JIBUKEHUE JKHUBBIX
OpPraHU3MOB, BOCIPUATHE 3BYKOB JKHBOTHBIMM, 3€MIIETPSCEHUE, CEMCMUYECKUE BOJIHBI, IIyHAMH, JXO, LIBETA TEll,
ONTUYECKUE SIBJICHUA B MPHUPOJAE, OMOJOrHMUEcKOe AEUCTBHUE BUIAMMOIO, YJIbTPa(HUOIETOBOTO U PEHTTEHOBCKOTO
U3ITyYECHU, €CTECTBEHHbIN paJUOaKTUBHBIA (POH, KOCMHUYECKHE ITy4d, PAJUOAKTUBHOE H3IIyYEHHE MPUPOIHBIX
MUHEpAJIOB, JEHCTBUE PAJUOAKTUBHBIX MU3TYyUYEHU HA OPraHU3M YEJIOBEKa), IPHU 3TOM MEPEBOAUTH MPAKTUUECKYIO
3aja4y B y4eOHYIO, BBIIETSATh CYIIECTBEHHbBIE CBOWCTBA (MPU3HAKH) (PU3HMUECKUX SIBJICHUIA;
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OMHUCHIBATh M3YyYEHHBbIE CBOWCTBA Tel M (U3NYECKUE SBICHUS, UCMOJb3ys (U3MUYECKHE BEIUYMHBI (CpedHss U
MTHOBEHHAsi CKOPOCTh TeJa MPH HEPABHOMEPHOM JBHUKEHUHU, YCKOPEHHE, MEPEMEILEHUE, ITyTh, YII0Basi CKOPOCTh,
CWJIa TPEHUs, CUJIa YIPYTOCTH, CHJIA TSKECTH, YCKOPEHHE CBOOOAHOIO Ma/ieHuUs, BEC TENa, UMIIYJbC TEa, UMITYJIbC
CWJIbI, MEXaHUYeCKass paboTa U MOIIHOCTb, IOTEHLMAJIbHASl SHEPrUsl TeJa, MOJHATOTO HaJ IMOBEPXHOCTHIO 3EMIIH,
MOTEHIMANbHAS SHEPIHsl CXKATOW MPYKWHBI, KUHETUYECKAasi 3HEPrus, MOJHAs MEXaHWYECKas SHEPrus, NEpPHOI U
4acToTa KoJeOaHMid, JJIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA, CKOPOCTh CBETA, IOKAa3aTelb MPEIOMIICHUS
Cpelbl), MPH OMHCAHWW TMPABUIBHO TPAKTOBATh (PM3MUECKUN CMBICI HCIONb3yEeMbIX BEIMYUH, O003HAUCHUS U
€AMHULBI (PU3MYECKUX BEJIMYMH, HAXOJIUTh (POPMYJIbI, CBSI3bIBAIOIIME AAHHYIO (PU3NYECKYIO BEJIMYHUHY C JIPYTUMHU
BEJIMYMHAMU, CTPOUTH TpaUKU N3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYMH;

XapaKTEepHU30BaTh CBOMCTBA TN, (PU3MUECKHUE SIBJICHUS U MPOLIECCHI, UCIIONb3Ys 3aKOH COXPAHEHMS SHEPTUH, 3aKOH
BCEMHUPHOT'O TSATOTEHUS, IPUHLUII CYTIEPIO3ULIMN CHUII, IPUHLUII OTHOCUTENbHOCTHU [ anuines, 3akonsl HproToHa, 3aK0OH
COXPaHEHUsI MMIILYJIbCa, 3aKOHBl OTPAXKEHUS U IPEJIOMIICHUS CBETA, 3aKOHBI COXPAaHEHHUs 3aps0BOTO U MACCOBOIO
qucesl NpU SJIEPHBIX pEaKUUsAX, NpPU STOM JaBaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHAa M 3alMChIBaTh €ro
MaTEMaTUYECKOE BbIPAKEHUE;

OOBACHATH (DU3MYECKHME TPOIECChl M CBOMCTBA TeJI, B TOM 4YHUCIE M B KOHTEKCTE CHUTyalHil
MPAKTUKOOPUEHTUPOBAHHOTO XapakKTepa: BBISBISITh MPUUNHHO-CIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3
JIOTUYECKUX IIaroB ¢ ONOpoW Ha 2—3 M3YYEHHBIX CBOMCTBA (PU3MYECKUX SBJICHUH, (PU3MUECKUX 3aKOHOB WU
3aKOHOMEPHOCTEN;

pemiath pacu€THble 3a1ayu (ONMHMparolIMecs Ha CUCTEMY M3 2—3 ypaBHEHHIA), UCIOJb3Ys 3aKOHBI U (POPMYIIHI,
CBA3BIBaIOIME (PM3MUECKUE BEIMUYHUHBI: HA OCHOBE aHAJIN3a YCIIOBUA 3a/1a4M 3alMChIBATh KPATKOE YCIOBUE, BBISBIIATD
HEJIOCTAIOIINE UM U30BITOYHBIE TAHHBIE, BBIOMPAaTh 3aKOHBI U (POPMYJIbI, HEOOXOIMMBIE /JIs PEIICHHS], IPOBOIUTH
pacuéThl U OLICHUBATh PEATMCTUYHOCTH MOTYYEHHOTO 3HaYCHUS PU3NUECKON BETUYHHBI;

pacrno3HaBaTh NPOOJEMbl, KOTOPbIE MOKHO PEUIMTh NMPU TMOMOIIM (PU3HMUECKUX METOJOB, HCIIOJIb3Ys OMHCAHHE
UCCJIEIOBAHUSI, BBIJEIATh MPOBEPAEMOE MPEANOJI0KEHHE, OLEHUBATh MPABWIBHOCTh TOPSJIKa MPOBEICHUS
UCCJIeIOBAHUS, JIeNaTh BbIBOJIbI, HHTEPIIPETUPOBATH PE3YJIbTATHl HAOIIOACHHUI U OMBITOB;
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MIPOBOJIUTH OMBITHI IO HAOJIOICHNUIO (PU3UUECKUX SIBICHHUHN WM (PU3NYECKUX CBOKCTB TeJ (M3y4EeHHE BTOPOTO 3aKOHA
HrroToHa, 3aK0HA COXpaHEHUS SHEPTHH, 3aBUCUMOCTh Ieproaa KojieOaHui MPY>KMHHOTO MasiTHUKA OT MacChl Tpy3a U
KECTKOCTHU MPY>KUHBI U HE3aBUCUMOCTb OT aMILIATY/Ibl MAJIbIX KOJIEOaHUH, MPSAMOJIMHENHOE paCIPOCTpaHEHUE CBETA,
pasiioKeHHe OEJIoro CBETa B CIIEKTP, U3YUEHUE CBOWCTB M300paKeHUSI B TIJIOCKOM 3€pKalie M CBOMCTB M300paKEeHHUS
mpeaMeTa B COOMpAONICH JTHH3E, HAOMIOACHUE CIUIONMIHBIX W JIMHEWUYATHIX CIIEKTPOB M3IYUYEHHUS): CAMOCTOSTEIHHO
coOupaTh yCTaHOBKY M3 H30BITOYHOrO0 Habopa 0OOpyAOBaHUS, OMKCHIBATH XOJ OIBITA W €ro pPe3yabTaThl,
(bopMyIMpOBaTh BHIBOIHI,

IPOBOJUTH MPU HEOOXOJUMOCTH CEPUIO MPSAMBIX U3MEPEHUM, ONIPEAeIIsis CpeJHEe 3HAUCHUE U3MEPSIEMON BEIIMUNHBI
(bokycHOe paccTossHME coOuparolell JMH3bI), O0OOCHOBBIBATH BBHIOOp crocoba u3MepeHus (M3MEPUTEIIBHOTO
npudopa);

MPOBOJIUTh HCCIICIOBAaHUE 3aBUCUMOCTEH (DU3WYECKUX BEIUYMH C HCIOJIB30BAHUEM TIPSIMBIX H3MEPCHHM
(3aBUCUMOCTD IyTH OT BPEMEHHU IMPU PABHOYCKOPEHHOM JIBMKEHUH 0€3 HadallbHOM CKOPOCTH, MepHroja KoieOaHun
MaTEMaTUYECKOr0 MasTHUKAa OT JJIMHBl HHUTH, 3aBUCHUMOCTH YIJIa OTpaKeHHUs CBETa OT YyIJia MaJeHus U yria
IPEJIOMJICHHS OT yrJjia MaJieHus): MIaHUPOBATh UCCIEOBAaHUE, CAMOCTOSITENIbHO COOMPATh YCTAaHOBKY, (DUKCUPOBATH
PEe3yNbTaThl TOJYYCHHOW 3aBUCUMOCTH (DH3WYECKUX BEIMYMH B BUIE TaOMWIl M TpadUKOB, JENAaTh BBIBOABI IO
pe3ynbTaTam MCCIICIOBAHNUS;

POBOJUTh KOCBEHHBIE W3MEPEHUsS] (PU3NYECKUX BEJIMYMH (CpeIHsiE CKOPOCTh M YCKOpPEHHE Tena Mpu
PaBHOYCKOPEHHOM JIBM)KEHUHU, YCKOPEHHE CBOOOJHOTO TMAaJIeHUsI, KECTKOCTh MPYKUHBI, KOIPOUIHUEHT TPEHUS
CKOJIBKCHHS, MEXaHW4YeCKasi paboTa U MOIIHOCTh, YaCTOTa W MIEPHOJ] KOJIeOaHW MaTeMaTHUYECKOTO U MPYKUHHOTO
MasiITHUKOB, OINTHYECKash Cuja coOMparomieil JIMH3bI, paJuOaKTUBHBIA (DOH): TJIAHUPOBATH HM3MEPEHHUS, COOUpaTh
AKCIICPUMEHTAJILHYI0 YCTAaHOBKY W BBITIOJNHATH HM3MEPEHHS, CIEAysl MPEITOKEHHON HWHCTPYKIIUW, BBIYHUCIISATH
3HAUYCHUE BEJIMYMHBI U aHATTU3UPOBATH MOJIYYCHHBIC PE3YJIBTATHI C YYETOM 3aJaHHOM MOTPEITHOCTH U3MEPEHU;
coOJTI01aTh MpaBuiIa TEXHUKHU O€30MMaCHOCTH TP paboTe ¢ 1abopaTOPHBIM 000PYI0BAHUEM;

pasnuyaTh OCHOBHBIC IMPU3HAKY M3YyYEHHBIX (PU3MUECKUX MOJIEICH: MaTeprabHas ToUKa, aOCOIIOTHO TBEPIOE TEIIO,
TOYCUYHBIN HCTOYHUK CBETA, JIy4, TOHKAs JIMH3A, TUIAHETapHas MOJCIIb aToMa, HYKJIOHHAsI MOJIC)Ib aTOMHOTO SI/Ipa;
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XapaKTepU30BaTh MPUHITUIIBI JEHCTBUS U3YICHHBIX MPUOOPOB U TEXHUUYECKUX YCTPOUCTB C OMOPOI HA WX OMUCAHUS
(B TOM yucne: CHHUIOMETP, JATYMKHU TMOJOKEHUS, PACCTOSHUS M YCKOPEHUS, pPaKeTa, 3XOJOT, OYKH, MEPHUCKOII,
doToarmapar, ONTUYECKUE CBETOBO/IbI, CIIEKTPOCKOIL, T03UMETpP, Kamepa BuiibcoHa), HCIONb3ys 3HAHUS O CBOMCTBAX
bu3HUeCcKUX SBICHUN U HEOOXOAUMbIE PU3NYECKUE 3aKOHOMEPHOCTH;

WCITOJIB30BATh CXEMbI U CXEMATHYHBIC PUCYHKH M3YYCHHBIX TEXHUUYECKUX YCTPOMCTB, M3MEPUTEIHHBIX TPUOOPOB U
TEXHOJIOTHYECKUX IPOIIECCOB TMPH PENICHUH YYeOHO-TIPAKTUYECKUX 3a7ad, ONTHYCCKUE CXEMBI I MOCTPOCHUS
M300paKeHHUI B IJIOCKOM 3€pKajie U COOUparoniei JTMH3E;

IPUBOIUTH IPUMEPHI (HAXOIUTh HHPOPMALIMIO O MPUMEPaX) NPAKTUYECKOTO UCTIOIb30BaHUs (PU3MUECKUX 3HAHUM B
MOBCEAHEBHOM JKM3HU i oOecredeHus Oe30MacHOCTU TMpu OOpalieHuH C NpubopaMu U TEXHUYECKUMU
YCTPONCTBAMH, COXPAHEHHUS 310POBBS U COOJIIOIEHUSI HOPM 3KOJIOTMYECKOT0 MOBEJEHUS B OKPY KaIOIIEH Cpee;
OCYILIECTBIIATh MOUCK HWHPopManuu (u3nyeckoro cojepkanusi B MHTepHeTe, caMOCTOATENIBHO (QOpMYIUpys
MOMCKOBBIN 3aIIpOC, HAXOAUTH ITYTH ONPEIEIICHHS IOCTOBEPHOCTH MOTYyUYeHHON MH(OPMAIIUN Ha OCHOBE UMEIOITUXCSI
3HAHUU U JOTOJHUTEIbHBIX NUCTOYHUKOB;

UCIIOJIb30BATh MPU BHITIOJIHEHUHM YYE€OHBIX 33JIaHU HAYYHO-TIOMYJISIPHYIO JUTEPATypy (U3UUYECKOTO COJSp KaHMS,
CIIpaBOYHBIE MaTepHUalibl, pecypchl cetu MIHTepHeT, BlaaeTh npuéMaMu KOHCIIEKTUPOBAHUS TEKCTA, MpeoOpa30BaHUs
nH(pOpMaIuU U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHBbIE MUCHMEHHBIE U YCTHBIE COOOIIECHUS HAa OCHOBE MH(GOPMAIMHU U3 HECKOJbKMX UCTOYHUKOB
(bu3HUecKoro coiepKaHus, MyOIMYHO MPEJCTABIATH PE3YIbTAThI TPOSKTHOM MITN UCCIEA0BATEIbCKON JeTENHbHOCTH,
MIPU ATOM T'PAMOTHO MCIOJIb30BaTh U3YUCHHBIN MOHATUUHBINA anmnapaT U3y4aeMoro paszenina (GU3nuKu U COMPOBOKIATh
BBICTYIUJICHUE MPE3EHTALUEH C Y4ETOM 0COOCHHOCTEHN ayIUTOPUU CBEPCTHUKOB.
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TEMATHYECKOE IINTAHUPOBAHUE
8 KUIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM undposbIie
Ne ni/m P Kourposbubie IIpakTHyeckue (1ubp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchl
Paznen 1. TensioBuIe ABJICHUSA
. bubnuorexa [JOK
1.1 CTpoeHue U CBOMCTBA BEILIECTBA 7 httos://m.edsoo.ru/7fA181ce
bubmuorexa [JOK
12 Terumoste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Utoro no pazneny 28
Paznen 2. DiekTpuyeckne 1 MATHUTHbIE SIBJICHUS
21 DJNIEKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 1 bubnuotexa [JOK
' U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
. . bubnuotexa [JOK
2.2 [TocTOsTHHBIN NEKTPUYECKUI TOK 20 2 7 https://m.edsoo.ru/7f418 1ce
bu6nmoreka [JOK
2.3 M 6 1 1.5
ATHITTHBIC ABJCHI https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
24 4
SMEKTPOMArHHTHAS HHAYKLHS https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 14.5
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9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM ungpoBbie
Ne i/l P Konrpoubusie IIpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Paznen 1. Mexannueckue siBJCHHUS
11 MexaHHYeCKOe ABUKEHUE U CIIOCOOBI €ro 10 1 bubmuorexa [JOK
' OIKCAHMS https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 2 1
SAMMOACHCTBHE TeX 0 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3 10 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Wroro mo pazneny 40
Pa3gen 2. Mexann4yeckue KoJe0aHUA M BOJHBI
bu6mmoreka [IOK
2.1 M 7 3
CXAHMUECKHE KONEOaHHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M . 8 1 3
CXAHHYCCKHE BOJIHBI. 3BYK https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 15

Pasznen 3. 3H€KTp0MaFHI/ITHOG moJIe M1 3JICKTPOMArHMTHBIC BOJIHBI

31 DJIEKTPOMArHuTHOE MOJIE U 5 9 bubnuorexa [JOK
' AJIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pasneny 6

Pa3nen 4. CBeToBbI€E ABJIEHUSA
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4.1 3aKOHBI pacIIpOCTPaHEHHUS CBETA 6 2 bubmmorexa [JOK
' pactpocip https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.2 JIuH3bl U onTHYeCcKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41ada6
bu6mmoreka [IOK
4.3 Paznoxxenne 6eoro cBera B CEKTP 3 2 httos://m.edsoo.ru/7f41ada6
Hroro no pazaeny 15
Paszgen S. KBaHnToBbI€ sIBJICHUS
bubmuorexa [JOK
5.1 Hcnyckanue u moriomieHne cBeTa aroMoM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
52 CTPOCHIE ATOMHOIO S1pa 0 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
5.3 SnepHble peakuu 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTopuTe1bHO-0000 110N MOYJIb
6.1 [ToBTOpeHue n 0000IIeHNE COACPIKAHUS 9 9 bu6nmoreka [JOK
' Kypca (usuku 3a 7-9 kiacc https://m.edso0o.ru/7f41a4a6
Uroro no pazaeny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27
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HOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC

Jara Jara
Tema ypoka DJIeKTPOHHbIE
N KosauuyecTBo 4yacos U3y4eHus U3y4eHus
° ugposbie
$a $6 unp
n/n o0pa3oBaTe/ibHbIE
KonTposabubie Ipaktuueckue [lo mmany = ¢akr  Ilo dakr
Bcero pecypchl
padoThI padoThI IIaHy
OCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KUHETUUECKON Bbu6moteka [JOK
1 1
TEOPUU U UX ONBITHBIE https://m.edsoo.ru/ff0a5256
MOJITBEPKICHUS
5 Macca u pa3mep aTOMOB H 1
MOJIEKYJI
Mopenu TBEPAOTO, JKUIKOTO
3 ¥ Ta3000pa3HOTO C’OCTOSIHl/If/'I 1 bubmmorexa [JOK
P https://m.edsoo.ru/ff0a540e
BEIIECTBA
OOBsicHEeHHE CBOUCTB
TBEPAOTO, )KUJIKOTO U
4 razo000pa3HOr0 COCTOSTHUN 1
BEIIeCTBa Ha OCHOBE
ITOJIOKEHUN MOJIEKYJIIPHO-
KMHETUYECKOU TEOPUH
5 Kpucrannuueckue n 1 bubmuorexa [IOK
amop¢HbIe Tena https://m.edsoo.ru/ff0a5800
CmauuBaHue u
but6mmoreka [IOK
6 KaIllWJUIIPHOCTb. 1

HOBerHOCTHOe HaTsXKCHUC

https://m.edsoo.ru/ff0a5530
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TennoBoe pacmmpeHue u

bubnunorexa LIOK

7
cKaTHe https://m.edsoo.ru/ff0a5a26
Temmnepatypa. CBs3b
8 TEMIIEpaTypPhbl CO CKOPOCTHIO
TEII0BOr0 ABMYKEHUS YaCTHII
BayTpennss saeprus.
9 CHZZI())6BI I/ISMeHeI:)HI/I;I bubnnorexa HOK
N https://m.edsoo.ru/ff0a5c60
BHYTpPEHHEH dHepruu
bubnuoreka [{OK
10 Bunsl Teronepenaun
a peA https://m.edsoo.ru/ff0a6412
Ypok-koH(pepeHus
"[IpakTHueckoe
11 HCI0JIb30BAHUE TETUIOBBIX bubmuoreka [{OK
CBOMCTB BEILIECTB U https://m.edsoo.ru/ff0a65c0
MaTepHaJIOB B IEJIAX
sHeprocoepekeHus "
12 KoanuecTBO TEMIOTHI. bubnmorexa LIOK
VY ennpHAs TEINIOEMKOCTH https://m.edsoo.ru/ff0a6976
YpaBHEHHE TEIIIOBOTO
13 6ananca. TemiooOMeH u bubmorexa HOK
’ https://m.edsoo.ru/ff0a7088
TEIJIOBOE PAaBHOBECHE
JlaGopaTtopHnast pabota
"UccnenoBanue SIBICHUS
14 TemIoo0MeHa pu bubmmorexa TIOK
P . https://m.edsoo.ru/ff0a6a98
CMEIINBAHUHU XOJIOIHOMN 1
ropsiueit BozbI"
15 Pacuer konuuecTBa TEIIOTHI,

HEOOXOaUMOT0 I
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HarpeBaHusd TCjia U
BBIACIIIEMOI'O UM IIPU

OXJIAKICHUU
Jlaboparopnas padbora
16 "On I; CJII;HI/IG . €JILHOH bubmorexa HOK
ped yA " https://m.edsoo.ru/ff0a6bb0
TEIIIOEMKOCTH BEILIECTBA
17 DHeprus TorMBa. Y 1eabHast bubnmnoreka HOK
TEIJIOTA CrOpaHus https://m.edsoo.ru/ff0a7b5a
[InaBneHue u oTBEpICBaHUE
18 KPUCTAJUTMYECKUX TEJl. bubmmoreka [JOK
Y enpHas TEa0Ta https://m.edsoo.ru/ff0a71d2
ILIaBJIEHUS
JlaGoparopHasa pabora
19 "On 12 eJ‘IEHI/Ie . eJILHOU bubmorexa OK
pea yA Y https://m.edsoo.ru/ff0a72fe
TEIUIOTHI IIJIaBJICHUS JIb1a
20 [TapooOpazoBanue u bubmuoreka [IOK
KoHAeHcauus. Mcnapenne https://m.edsoo.ru/ff0a740c
Kunenwne. Y aeapHas Temiora
napooOpa3oBaHus U
21 KOHJEHCAIIUU. 3aBUCUMOCTD bubmorexa HOK
8 T https://m.edsoo.ru/ff0a786¢
TEMIIEPATYPHI KUTICHUS OT
aTMOC(EepHOTO JTaBJICHUS
Bnaxnocts Bo3ayxa.
JIaGopaTopHasa paboTta
" paTopHai p bubmuoreka [{OK
22 Onpenenenne

OTHOCHUTEJILHON BIAXKHOCTH
BO3IyXa"

https://m.edsoo.ru/ff0a7628
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23

Pemenue 3amau Ha
OmpeeIeHUE BIAKHOCTH
BO3/yXa

24

[punnumns! paboTsl
TETUIOBBIX JIBUTATEIICH.
[TapoBas TypOuHa.
JIBurartesis BHYTPEHHETO
CrOopaHus

25

KII/I TerutoBoro aBuraTessi.
TennoBbie ABUTATENN U
3al[UTa OKPYKAIOIIEH Cpeabl

bubnunoreka LIOK
https://m.edsoo.ru/ff0a7c7c

26

27

28

29

3aKOH COXpaHEHHUs U
IIPEBPAILICHNS YJHEPTUU B
TEIUIOBBIX ITpoLEeccax

[ToaroroBka K KOHTPOJIBHOM
pabote no Teme "TemnnoBsie
aBieHus. MI3menenune
arperaTHbIX COCTOSIHUI
BemecTna”

KonTponsHas pabota no
TeMe ""TennoBble IBICHUS.
W3meHeHne arperaTHbIX
COCTOSIHMM BemiecTna"

3HCKTpI/I3aI_[I/ISI TCII. I[Ba poaa
QJICKTPHUYICCKUX 3apsA10B

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

bu6nunorexa LIOK
https://m.edsoo.ru/ff0a86ae

30

Ypok-uccnenoBanue
"DnekTpu3aIus Ten
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WHIYKIUEN U TIPU

CONPUKOCHOBEHUU"
B3anmoneiictBue Bu6 OK
noInoTeKa
31 3apsKEHHBIX TeJ. 3aKOH 1
K https://m.edsoo.ru/ff0a87e4
yJIOHA
DJIEKTPUUYECKOE MOJIE.
HanpsbkeHHOCTh BuG OK
noInoTeKa
32 AIIEKTPUYECKOTO TIOJISL. 1
n https://m.edsoo.ru/ff0a8a0a
PUHITUT CYIIEPIIO3UIIAN
3JIEKTPUYECKUX TOJEH
Hocurenu snextpuieckux
33 3apsi10B. DJIEMEHTAPHBII
3apsia. CTpoeHue aTroma
[IpoBOAHUKY U TUINEKTPUKH.
bubmmoreka [JOK
34 3aKOH COXpaHEeHUs 1
https://m.edsoo.ru/ff0a8ef6
ANEKTPUUYECKOTO 3apsia
Pemenue 3agaq Ha Bu6 OK
5 nonImoTexa
35 IIPUMEHEHHE CBOICTB 1
https://m.edsoo.ru/ff0a90cc
INEKTPUUYECKUX 3apsI0B
DIEeKTPUUYECKHUH TOK,
36 YCIJIOBHS €T0 CYIIECTBOBAHUS. bubmmnoreka HOK
HCTOYHMKH 3TIEKTPUYECKOTO https://m.edsoo.ru/ff0a95a4
TOKa
37 JleicTBHS 37IEKTPHUUECKOT0 bubmuorexa [IOK
TOKa https://m.edsoo.ru/ff0a96b2
Ypok-uccnenoBanue
38 P !

"JleicTBHUE IIEKTPUIECKOTO

34


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

MOJIsI HA IPOBOJAHUKHU U
JIADTICKTPUKH"

39

40

41

DIIEKTPUUECKHUI TOK B
MeTalIax, KUIAKOCTAX
razax

DnexTpuyeckas Lemb U eé
COCTaBHBIEC YaCTH
Cwta Toka. JlabopatopHas

pabora "M3mepenue u
pPEryIMpoOBaHHUE CUIIbI TOKA"

0.5

bub6nmoreka [IOK

https://m.edsoo.ru/ff0a9838

bubnunoreka LIOK

https://m.edsoo.ru/ff0a8bd6

42

DIIeKTpUYECKOe
HanpsbkeHue. BonbTmerp.
JlaGopaTopHas pabota
"U3mepenue u
peryJiupoBaHue
HanpspokeHus"

0.5

bubnunoreka LIOK

https://m.edsoo.ru/ff0a9e14

43

CormnpoTuBieHne
IIPOBOJIHUKA. Y IETIbHOE
COIIPOTHUBIICHUE BEILECTBA

bu6mmoteka IIOK

https://m.edsoo.ru/ff0aa738

44

JlaGopaTtopHast pabota
"3aBUCUMOCTh
ANEKTPUIECKOTO
COTMPOTUBIICHUS IPOBOIHUKA
OT €ro JJIMHBI, TIOMIAIN
MOTIEPEYHOT 0 CEYCHUS U
MmaTepuana"

bu6mmoteka IIOK

https://m.edsoo.ru/ff0aa738

35
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45

3aBUCUMOCTE CHJIBI TOKA OT
HanpspkeHus. 3akoH Oma it
y4acTKa Ienu

bubnunorexa LIOK
https://m.edsoo.ru/ff0aad44a

46

JlaboparopHas pabota
"HUccnenoBanue
3aBUCHMOCTH CHJIBI TOKA,
UAYIIETO Yepe3 pe3ucTop, oT
COTPOTUBIICHUS PEIUCTOPA U
HanpspKeHUs Ha pe3uctope”

bubnunoreka LIOK
https://m.edsoo.ru/ff0aa04e

47

IlocienoBaTenbHOE U
napajuieIbHOE COSTUHEHUS
MIPOBOJTHUKOB

48

JlaGopaTtopHast pabota
"IIpoBepka nmpasuiia
CJI0’KEHUsI HANIPSKEHUN NTpU
10CJIEI0BAaTEIbHOM
COEIMHEHUH JIBYX
pe3ucTopoB”

bubnunoreka LIOK
https://m.edsoo.ru/ff0aaa58

49

JlaGopaTtopHast pabota
"IIpoBepka mpaBumia s
CHWJIBI TOKA MIPU
napauieTbHOM COETMHEHUN
pe3ucTopoB”

bu6mmoteka IIOK
https://m.edsoo.ru/ff0aadle

50

Pemenue 3agay Ha
npuMeHeHne 3akoHa Oma ayis
Pa3TUIHOTO COCTUHEHUS
MPOBOIHUKOB

but6mmorekxa [IOK
https://m.edsoo.ru/ff0aaf8a

36
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PaGora v MmouHOCTH

51 3JICKTPUUYECKOTO TOKA. 3aKOH bubmorexa OK
P ‘ https://m.eds00.ru/ff0ab124
Ixoyns-Jlenna
JlaboparopHas pabota
59 "Omnpexnenenue paboOThl U Bu6mumoteka [JOK
MOULIHOCTH 3JIEKTPHYECKOTO https://m.edsoo.ru/ff0ab3e0
ToKa"
DNIEKTPUUYECKHE LIETTH U
53 NOTPEOUTENH IIEKTPUUECKON bubnuoreka [IOK
sHepruu B ObITy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
54 [TocTosTHHBIC MATHUTBHI, UX
B3aMMO/ICUCTBHUE
Ypok-uccrnenoBanue
55 "I/l;3 EHHE MOJICH bubmorexa HOK
i " https://m.edsoo.ru/ff0ac3d0
MTOCTOSTHHBIX MarHUTOB
MaruauTHoe noiie.
MarnauTHoe noJie 3eMJu U bubmmoteka IIOK
56
€ro 3HaYEHHE ISl )KU3HU Ha https://m.edsoo.ru/ff0acOba
3emuie
IToaroroBka Kk KOHTPOJIBHOU
paborte 1o Teme
"DeKTpUYECKue 3apsiabl.
P P bubmmoreka IIOK
57 3apsKEHHBIE TENa U UX

B3aUMOJICUCTBUS.
IToCTOSTHHBIN 3JIEKTPUYECKUI

TOK"

https://m.edsoo.ru/ff0abd2c

37
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58

59

60

61

62

KonTtponbHas pabora o
TeMe "DIeKTpUIeCcKre
3apsizibl. 3apspKEHHBIC Tela U
UX B3aUMOJICHCTBHSL.
[ToCTOSHHBIN JIEKTPUUECKUI
Tok" / Beepoccuiickast
npoBepoyHas pabora

PesepHbIii ypok. Pabota ¢
TEKCTaMU 10 TeME
"IlocTostHHBII
AIIEKTPUUYECKHUI TOK" /
Bcepocculickas npoBepodHas
pabora

OnbiT OpcTeaa. MarautHoe
T10JIC AJICKTPUICCKOTO TOKA
MarnuTtHOe 1ojie KaTylIku ¢
TOKOM

IIpumeHeHune
3JIEKTPOMArHuTOB B TEXHUKE.
JlaGoparopHas paboTa
"N3yuenune neiicTBus
MarHUTHOTO TIOJIST Ha
MIPOBOJIHUK C TOKOM"

DIEeKTPOABUTATEINb
MMOCTOSIHHOT'O TOKA.
Wcnonr3oBanme
3JIEKTPOJIBUTATENCH B
TEXHUYECKHUX YCTPOMCTBAX U
Ha TPaHCIOpPTE.

0.5

bubnunorexa LIOK
https://m.edsoo.ru/ff0abea8

bubmuoreka [IOK
https://m.edsoo.ru/ff0acdc6

bubnuoreka [{OK
https://m.edsoo.ru/ff0acld?

bu6nmorexa LIOK
https://m.edsoo.ru/ff0ac74a

bubnunorexa LIOK
https://m.edsoo.ru/ff0ac86¢c

38


https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

JlaboparopHas pabota
"KonctpyupoBanue u
n3ydeHue paboThI
3JeKTpoBUTaTENs "

63

Onbrtel @apazes. 3akoH
JIEKTPOMArHUTHON
unaykuuu. [Ipasuno Jlenna

64

DneKTporeHepaTop.
Crioco0bI moTydeHust
3JIEKTPUYECKON IHEPTUU.
DIIEKTPOCTAHIIUN Ha
BO300HOBJISIEMBIX
UCTOYHUKAX SHEPIUU

65

[ToaroroBka Kk KOHTPOJIBHON
pabore 1o Teme
"DnexTpuueckue u
MarHuTHBIE SIBJICHUS"

66

67

68

KonTposasHas padora no
Teme "DIeKTpuIecKue u
MarHuTHBIC SIBJICHUS"

PesepBHsliit ypok. Pabora ¢
TEKCTaMH 10 TEME
"TensoBbie sABICHUS"

PesepHblit ypok. Pabora c

TEKCTAMU 110 TEME
"MarguTHble aBiaeHud"

OBIIEE KOJIMYECTBO YACOB
[10 ITIPOT'PAMME

68

14.5

bu6nmorexa LIOK

https://m.edsoo.ru/ff0acb14

bu6nmorexa LIOK

https://m.edsoo.ru/ff0acc5e
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9 KJIACC

Hara Hara
KoumnuectBo yacos U3y4YeHH s U3y4YeHUS JAEKTPOHHEIC
Ne Tema ypoka 9a 96 uHppOBLIe
n/n o0pa3oBaTe/ibHbIE
Beero Kourpoabubie IIpakruueckue Ilo ¢pakr  Ilo (akT pecypes!
padoThI padoThI IIany ILIaHy
1 MexaHn4eckoe JBUKEHUE. 1
MarepuanbHas TOUKa
Cucrema orcuera.
2 OTHOCUTETHHOCTh 1 bubnnorexa [IOK
MEXAHIHECKOrO ABIIKEHHS https://m.edsoo.ru/ff0ad474
3 PaBHOMepHOE 1 bubnnoreka [JOK
MPSMOJIMHEITHOE ABUKEHHUE https://m.edsoo.ru/ff0ad19a
HepasHomepHoOE
4 NPSIMOJIMHEMHOE JBUYKEHUE. 1
CpenHsisi 1 MTHOBEHHAs
CKOPOCTh
[IpssmonunenHoe
5) PaBHOYCKOPEHHOE 1 bubmmorexa LHOK
JBIKCHUE, YCKOPCHHE https://m.edsoo.ru/ff0ad8d4
CxopocTb MPSIMOJIMHEIHOTO
6 PaBHOYCKOPEHHOI'O 1
neuxenus. ['paduk
CKOPOCTH
JlaGoparopHas paboTa
7 "Omnpenenenne yCKOpeHus 1 1 bubmorexa LOK

TeJa IIPU PaBHOYCKOPEHHOM

https://m.edsoo.ru/ff0adb18
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JIBIKEHHUH 110 HAKJIIOHHOU
miockocty"

CBo0OogHOE MMaJeHHuE TEI.

8
Onbrtel [Nanunes
PaBHOMepHOE IBHKEHUE TIO
okpyxHocTu. [lepnon u
9 qafZOTa oOpa eII{)I/I;{ " bubmorexa LHOK
. patt ' https://m.edsoo.ru/ff0ae176
JInnelinas u yrioosas
CKOPOCTH
10 LenTpocTpemMurenbHoe
YCKOpEHUe
11 [lepsriii 3akoH HprtoToOHA. bubnnorexa [HOK
Bexkrtop cumbl https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroTona. bubnuorexa [IOK
PaBHOelicTBYIOIIAsA cHIla https://m.edsoo.ru/ff0ae72a
13 Tpernii 3akoH HeroTOHA. bubnnoreka [JOK
Cynepniozunus cun https://m.edsoo.ru/ff0ae982
Pemenue 3agaq Ha
14 IIPUMEHEHHE 3aKOHOB bubmorexa HOK
p https://m.edsoo.ru/ff0aeb6c
Hsrotona
Cuna ynpyroctu. 3akoH bubnuoreka [IOK
15
I'yxa https://m.edsoo.ru/ff0aeca2
16 Pemenue 3anay no teme
«Cuna ynpyroctu»
JlaGopaTtopHnast pabota
bu6mmorexa [IOK
17 «OnpeneneHune )KeCTKOCTH

HPYKUHBDY

https://m.edsoo.ru/ff0aece28
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bubmuorexa [JOK

18 C
18 TpeHuA https://m.edsoo.ru/ff0af738
19 Peuienue 3amad o teme bubmuorexa [JOK
«Cuina TpeHus » https://m.edsoo.ru/ff0afa26
JlaboparopHas pabota
20 "Onpenenenue bubnmoreka [JOK
Ko unreHTa TpeHus https://m.edsoo.ru/ff0af8be
CKOJIbXKeHUs"
Pewenne 3anau mo reme
21 "3akonsl Hetorona. Cuna bubmmorexa [JOK
' . https://m.edsoo.ru/ff0afb8e
ynpyroctu. Cuiia TpeHus
Cuna TsDKeCTH M 3aKOH
99 BCEMHUPHOT'O TATOTECHHUS. bubnuoreka [IOK
Yckopenne cBOOOIHOTO https://m.edsoo.ru/ff0af044
NaICHUS
VYpok-koHpepeHuus
"JIBM>KEHHE TEJ BOKPYT
23 IPaBUTALMOHHOIO LIEHTPa
(Conneunas cucrema).
lamaxtuku"
Pemenue 3amay mo Teme
24 "Cuia TSKeCTU U 3aKOH bubmmorexa [JOK
" https://m.edsoo.ru/ff0af5f8
BCEMUPHOTO TATOTEHUS
[TepBas kocmuueckas
25 ckopocTb. HeBecomocTs u bubmmorexa [OK
P ) https://m.edsoo.ru/ff0af33c
neperpy3Ku
26 PaBHOBeCHE MaTepuaibHON bubnuotexa [JOK

TOYKH. AOCOIIFOTHO TBEPIOE

https://m.edsoo.ru/ff0afe36
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Teso. PaBHoBecue TBEPAOro
TeNa ¢ 3aKperIEHHON 0ChIO
BpaieHus. MOMEHT CHIIBIL.
Lentp TsKECTH

PaBHOBECHE MaTepruabHON
TOYKH. AOGCOTIOTHO TBEPAOL
teno. PaBHoBecue TBEpAOTO

2t TeNa ¢ 3aKperuIEHHON OChIO
BpaieHus. MOMEHT CHUIIBIL.
IlenTtp TsRECTH
Pemenue 3agau no reme
28 "MowmeHT cuibl. LlenTp bubnuorexa LIOK
| https://m.edsoo.ru/ff0b02b4
TSKECTH
[ToaroroBka K KOHTPOJIBHOMN
29 pabore 1o Teme bubnuorexa [JOK
"MexaHn4ecKoe IBIKEHUE. https://m.edsoo.ru/ff0b0408
B3aumopeiictue Ten"
KonTposasHas padora no
30 TeMe "MexaHHuecKoe bu6nmoreka [JOK
JIBHOKEHHE. https://m.edsoo.ru/ff0b06ec
B3aumopeiictue Ten"
Nmnynsc Tema. Umimynsc
31 CHUJIBL. 3aKOH COXpaHEHUs bubnmnorexa [JOK
UMITyJIbCa. YTIPYyTroe u https://m.edsoo.ru/ffOb07fa
HEYyNpyroe B3auMoJICHCTBHE
Pemienne 3agau o reme
bubmuorexa [JOK
32 "3aKOH COXpaHEHUS

umnysbca'

https://m.edsoo.ru/ff0b096¢c
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33

Ypok-koHpepeHuus
"PeakTUBHOE NBMKECHUE B
MPUPOJIC U TEXHUKE"

34

35

36

37

Mexannueckas pabora u
MOIIHOCTb

PaGora cuitbl TsbkecTH,
CHJIBI YIPYTOCTH W CHJTBI
TpEeHUs

JlaGopaTopHas pabota
«Onpenenenue padoThI
CHJIBI TPECHUS TIPU
PaBHOMEPHOM JIBHKCHUH
TeJIa 10 TOPU30HTAIBLHOU
MTOBEPXHOCTH

CBs13b SHEpruu U paboTHI.
[ToTenumansHas SHEpPTUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b0a84

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b0db8

38

Kunernueckas sneprusi.
Teopema 0 KWNHETUYECKOMN
JHEpPruu

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b0c32

39

40

41

3aKOH COXpaHEHMsI SHEPTUU
B MEXaHUKEC

JlaGoparopHas paboTa
«M3ydeHue 3aKkoHa
COXpaHEHHSI YHEPT UM

Konebarensnoe JABUMKCHUEC U
€T0 XapaKTCPUCTUKU

bu6nmoreka [JOK
https://m.edsoo.ru/ffOb12fe

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b1858
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42

3aryxaromue KoieoaHus.
BriHyx1eHHBIE KOJICOaHUsI.
Pe3onanc

bubmuorexa [JOK
https://m.edsoo.ru/ff0b20f0

43

44

45

Maremarnueckuii u
NPY>KUHHBIA MasTHUKH

Ypok-ucciaeoBanme
«3aBHCHMOCTD IIEPUO/IA
KOJIEOAHHH OT KECTKOCTH
IPY’KUHBI U MacChI Ipy3a»
[IpeBpareHue SHEPIUN TIPU
MEXaHUYECKUX KOIEeOaHUIX

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb197a

46

JlaGopaTtopHast pabota
«OrnpeneneHue 4acToThl U
nepuoJia KojieOaHuit
NPY>KUHHOTO MasITHUKa

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

47

JlaGopaTtopHnast pabota
«IIpoBepka HE3aBUCUMOCTH
nepuoJia kojaebaHuii rpysa,
MOJIBEIIEHHOTO K HUTH, OT
Macchl Ipy3a»

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb197a

48

MexaHn4deckne BOJIHEL.
CBolicTBa MEXaHUYECKUX
BOJH. [IpogonbHbie 1
MOTNEPEYHBIE BOJIHBI

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

49

Ypok-koHpepeHus
"MexaHn4ecKkne BOJIHEI B
TBEPJIOM TeEJIE.
CelicMudyeckre BOJTHBI"

45



https://m.edsoo.ru/ff0b20f0
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50

3Byk. Pactipoctpanenue u
OTpaKEHHE 3BYKa

51

52

53

Ypok-uccnenoBanue
"HaOxnroieHue 3aBUCUMOCTH
BBICOTBI 3ByKa OT YaCTOTHI"

['poMKOCTb 3BYyKa U BbICOTA
TOHA. AKYCTUYECKUI
pe30HaHC
Ypok-koHpepeHIus
"VnbpTpa3Byk U HHGPa3BYK B
MPUPOJIC U TEXHUKE"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroroBka K KOHTPOJIBHOMN
paboTe 1o Teme "3aKOHBI
coxpaHeHus. MexaHu4yeckue
Kosie0aHusl ¥ BOJHBI"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b25f0

55

KonTposnbHas pabora no
TeMe "3aKOHBI COXPaHEHHUS.
Mexannueckue KoneOaHus
Y BOJIHBI"

56

57

58

DIIeKTPOMarHuTHOE TOJIE.
3J'I€KTpOMaFHI/ITHI)Ie BOJIHBI

CaoiicTBa
JJIEKTPOMAarHUTHBIX BOJIH
VYpok-koHpepeHuus
"[IIkana 31eKTPOMarHUTHBIX
BoJIH. Mcnions3oBanue
AIEKTPOMAarHUTHBIX BOJIH
JUISL COTOBOM CBSA3H"

bu6nmoreka [JOK
https://m.edsoo.ru/ff0b2abe

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b2fe6
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59

60

Ypok-uccnenoBaHue
"N3y4yeHue CBOMCTB
3JIEKTPOMArHUTHBIX BOJIH C
MOMOIIbI0 MOOUIBHOTO
tenedona"

Pemenne 3amau Ha
OIpeeICHUEe YaCTOThI U
JUTUHBI AJIEKTPOMAarHUTHOM
BOJIHEI

bubmuorexa [JOK

https://m.edsoo.ru/ff0b2c6c

61

DneKTpoMarHuTHas
npupoja ceera. CKopocTh
cBeTa. BoiHOBBIE CBOMCTBA
CBeTa

bu6mmoreka [IOK

https://m.edsoo.ru/ff0b31d0

62

Hcrounuku ceera.
[IpssmonunenHoe
pacrpocTpaHEeHHE CBETA.
3armenus Connua u JIyHsl

bu6mmoreka [IOK

https://m.edsoo.ru/ff0b3658

63

3aK0oH OTpaKEHHUs CBETA.
3epkana. Pemenue 3a1au Ha
NIPUMEHEHNE 3aKOHA
OTpaKEHHsI CBETa

bu6nmoreka [JOK

https://m.edsoo.ru/ff0b38c4

64

65

[Ipenomnenue cera. 3akoH
TIPEIOMIICHUS CBETa

[TonHoe BHYTpEeHHEE
OTPa)KEHUE CBETA.
Hcnons3oBanue MOIHOTO
BHYTPEHHETO OTPaKEHUS B
ONTHUYECKUX CBETOBOJAX

bu6nmoreka [JOK

https://m.edsoo.ru/ffOb3aea

bubmuorexa [JOK

https://m.edsoo.ru/ff0b3c5c
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66

67

68

JlaboparopHas pabota
"UccnenoBanue
3aBUCUMOCTH yTJja
NIPEJIOMJICHUS] CBETOBOTO
Jy4a OT yIJia maJicHus Ha

nn

rpaHuLe "BO31yX-CTEKIO
VYpok-koH(pepeHus
"Mcnons30BaHuE MMOJTHOTO
BHYTPEHHETO OTPaKEHUS:
CBETOBOIBI,
OIITMKOBOJIOKOHHAS CBS3b"

JInnzel. OnTuyeckast cuia
JINH3bI

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb3f2c

69

70

71

72

[TocTpoenue n3obpakeHuit
B JINH3aX

JlaGoparopHas paboTa
"Onpenenenne GOKyCHOTO
pacCTOSIHUSA U ONITHYECKON
CHJIBI COOMpArOIIeH JTNH3BI"
VYpok-koHpepeHuus
"Onruyeckue JIMH30BbIE
npuOopsr"

I'na3 kak ontuyeckas
cucreMa. 3peHue

bubmuorexa [JOK
https://m.edsoo.ru/ff0b444a

bu6nmoreka [JOK
https://m.edsoo.ru/ff0b4206

bu6nmoreka [JOK
https://m.edsoo.ru/ffOc0a7e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b4684

73

Ypok-koHpepeHus
"IledexTrl 3penus. Kak
COXPaHUTD 3peHue"
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74

Paznoxxenue 6enoro ceera B
criektp. OnbiTel HetoTOHA.
CrnosxeHue CeKTpaaIbHbIX
uBseroB. [{ucnepcus ceera

bubmuoreka [JOK
https://m.edsoo.ru/ff0c0f4c

75

76

77

JlaboparopHas pabota
"OnBITHI 10 PA3JI0KEHUIO
0enoro cBera B CIEKTP U
BOCIPUATHUIO LIBETA
MPEIMETOB MPHU UX
HaAOJI0/ICHUU Yepe3
[[BETOBBIC (DMIIBTPHI"
YPpOK-IpaKTUKYyM
"BonHoBBIE CBOICTBA CBETA:!
qucrepcus, HTephepeHIus
u qudpakaus”

OmnsiTel Pesepdopna u
TUTaHeTapHast MOZAENb aToMa

bubmuorexa [JOK
https://m.edsoo.ru/ffOc0e2a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c12a8

78

79

80

IToctrynater bopa. Moaens
aroma bopa

Hcnyckanue u noraoumeHue
cBeTa aToMoM. KBaHTBI.
JInnelyaTele CIIEKTPBI
YpoK-IIpaKTUKYM
"HaO:roieHue criekTpoB
UCIyCKaHUS"

bu6nmoreka [JOK
https://m.edsoo.ru/ff0cl144c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c1550

81

PagmoakTnBHOCTE U €€
BUIBI

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c1672
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CtpoeHue aTOMHOTO si71pa. bubmuorexa [IOK
82
Hyxknonnas mozaenb https://m.edsoo.ru/ff0cl18ac
83 PagnoaktuBHBIE bubmuorexa [JOK
npeBpateHus. M30tomnsl https://m.edsoo.ru/ffOclal4
Pemenue 3agad mo reme:
84 "PannoakTUBHEIE bubmnorexa [IOK
8 " https://m.edsoo.ru/ff0c1b4a
MIpEBpaICHHS
85 [Tepuon momypacnana
Ypoxk-koHpepeHuus
86 "PagmoakTuBHEBIC bubmuorexa [JOK
W3JIyYEHHUS B IIPUPOJE, https://m.edsoo.ru/ff0c2126
MeIUIHE, TEXHUKE"
SlnepHble peakIun. 3aKOHbI
87 C(flx paHeHEs{ 3aus[ 0BOTO U bubnmorexa [IOK
p P https://m.edsoo.ru/ff0c1c58
MacCOBOI'0 YHCET
DHeprus CBA3M aTOMHBIX
88 saaep. CBsA3b MacChl U bubmnorexa [IOK
AP https://m.edsoo.ru/ffOcld7a
SHEPTUU
89 Pemenue 3agad mo reme
"SI nepHble peakun"
Peaxiiu cuHTE3a U OETIEHUS
90 snep. UcTOUHMKH SHEPTUH bubmmorexa [IOK
H1ep- . p https://m.edsoo.ru/ff0c1e88
CoHIa u 3BE3
VYpok-koHpepeHuus
"SInepHas SHEpreTHKa.
91 JleficTBHS paguOaKTUBHBIX

W3JIyYEHUI Ha )KUBbIE
OpraHu3MsbI"
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https://m.edsoo.ru/ff0c18ac
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92

93

94

IToaroroBka Kk KOHTPOJIBHOMN
pabore 1o Teme
"DJIEeKTPOMarHuTHOE TOJIE.
DJIEKTPOMAarHUTHBIE BOJIHBI.
KBanTOBBIC siBI1EHUSA"

KonTtponbHast pabora o
TeMe "DIEeKTPOMAarHUTHOE
noJie. DNeKTPOMarHuTHbIE
BOJIHBL. KBaHTOBBIE
ABJICHUS"

[ToBTopenue, o6o0IICHNE.
JlaGopaTopHbie pabOTHI 1O
Kypcy "B3aumopeiictBue

TCJI

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c245a

95

[ToBTOpenue, o6o0IICHNE.
Pemenne pacueTHsIX U
Ka4eCTBEHHBIX 3a]a4 1O
teme "TeruoBble npouecchr”

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c2572

96

[ToBTOpeHnue, 06061IEHNE.
Pemenne pacueTHsIxX U
KaueCTBEHHBIX 3aJ1a4 110
teme "KIIJ] TermioBbix
nBurareieit”

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

97

[ToBTOpeHue, 0600IIEeHNE.
Pemenne pacyeTHsIxX u
KayeCTBEHHBIX 33/1a4 10
teme "KIIJ]
JJIEKTPOYCTaHOBOK"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c2b30
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[ToBTOpenue, oboOIIeHNKE.

bubmuorexa [JOK

%8 Ha6op3TopHHe padots1 1o \ ! . https://m.edsoo.ru/ff0c2c52
Kypcy "CBETOBBIC SIBJICHHUS
[ToBTOopenue, oboOIICHNE.

99 Pabota ¢ TekcTaMu 110 TeMe 1 bubmuorexa [JOK
"3aKOHBI COXpPAaHEHUS B https://m.edsoo.ru/ff0c2d6a
MeXxaHHuKe"

[ToBTopenue, oboOIIeHNKE.
bubmuorexa [JOK

100 Pabota ¢ TekcTaMu 1o TeMe 1

" " https://m.edsoo.ru/ff0c2e82
Konebanus 1 BOJIHBI
[ToBTOpEeHME, 060OIIEHNE.

101 PaGora ¢ Tekctamu 1o Teme 1 bubmorexa [JOK

" " https://m.edsoo.ru/ff0c3044
CBeTOBBIC SIBJICHUS

[ToBTOpEeHME, 060OIIEHNE.

102 'I"a60Ta C TEKCTaMH 110 TeMe 1

KBanroBast u sipepHast

¢uzuka"

BIIEE KOJIMYECTBO YACOB
OBl O CTBO HACO 102 97

[10 ITIPOT'PAMME
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MPOBEPSIEMBIE IPEIMETHBIE PE3YJIbTATBI OCBOEHUS OCHOBHOM OBPA30BATEJIbHOM
ITPOI'PAMMbBI OCHOBHOI'O OBIIEI'O OBPA3OBAHU A

8 KUIACC
Kon N .
IIpoBepsiemble MpeaMeTHbIE Pe3YJIbTATHI 0CBOEHHSI OCHOBHOI 00pa30BaTeIbHOIi MPOrpaMMbI OCHOBHOTO
NPOBEPAIEMOr0
o01ero oopazoBaHus
pe3yabTara
1.1 HCIIOJIB30BaTh MOHATHUS
12 pa3nuyath SIBJICHUS 1O ONMHCAHUIO UX XaPAKTEPHBIX CBOWMCTB M HA OCHOBE OIBITOB, JIEMOHCTPUPYIOIIMX JTaHHOE
¢busnveckoe sBICHUE
pacro3HaBaTh MPOSBICHUE H3YUYECHHBIX (DHU3MYCCKHX SBIICHUH B OKPYKAIOIIIEM MUPE, B TOM YHUCIIC ((U3NICCKUE TBICHHUS
1.3 B IIPUPOJIC, TIPH 3TOM NIEPEBOIUTH MMPAKTHUYECKYIO 3aauy B y4eOHYIO, BBIIEIATH CYIIIECTBEHHbBIE CBOMCTBA (MIPU3HAKH )
(bU3HYECKUX SIBICHUN
OMKCHIBATh M3yYEHHBbIC CBOMCTBA TEN U (U3UUYECKUE SIBICHUS, UCTIONB3Ys (PU3NYECKUE BETUYHHBI, MIPU OMUCAHUU
14 MIPABWJIBHO TPAKTOBATh (PU3MUECKUIN CMBICI UCTIOIB3YEMBIX BEJTUYHUH, 0003HAUYCHUS U SIMHUIIBI (PU3HUECKUX BEITUIHH,
HaXOJIUTh (OPMYIBI, CBSI3BIBAIOIINE MAHHYIO (PU3UYECKYIO BEIMYUHY C JIPYTUMH BEIMYUHAMH, CTPOUTH TpaduKu
W3YYCHHBIX 3aBUCHMOCTEH (PU3NICCKUX BEITMINH
15 XapaKTepU30BaTh CBOMCTBA TeJ, PU3NICCKUE SBICHUS U TPOIECCHI, UCIIOIB3Ys N3yUYCHHBIC 3aKOHBI, IIPH 3TOM J1aBaTh
CIIOBECHYIO (JOPMYITUPOBKY 3aKOHA U 3aMUCHIBATH €r0 MAaTeMAaTUYECKOE BhIPAKEHUE
OOBSICHATh (PU3NYECKUE TPOILIECCHl W CBOWCTBA TelN, B TOM YHCIE€ M B KOHTEKCTE CHUTyalldil MPaKTHUKO-
1.6 OPUEHTUPOBAHHOTO XapaKTepa: BRISABIIATH TPHUUHHO-CIICICTBEHHBIC CBS3H, CTPOUTH OOBSICHEHHE U3 | — 2 TOTHYECKUX
1aroB ¢ MOMOIIEI0 1 — 2 U3ydeHHBIX CBOMCTBA (U3UUYECKUX SIBICHUHN, PU3NIECKUX 3aKOHA WITH 3aKOHOMEPHOCTH
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1.7

1.8

1.9

1.10

1.11

peuiats pacu€THbIE 3aa4u B 2 — 3 AeMCTBUS, UCIIONB3YS 3aKOHBI U (POPMYIIBI, CBSA3bIBAIONINE (PU3UUECKUE BEITUYUHBI:
Ha OCHOBE aHaJIM3a YCJIOBUS 3aJaud 3alUChIBaTh KPAaTKOE YCIIOBUE, BBISBIATH HEIOCTATOK JAHHBIX ISl pELICHUS
3a/lauM, BbIOMpaTh 3aKOHBI M (POPMYJbI, HEOOXOAMMBbIE Jsi €€ pelleHHs, MPOBOAUTH PacyE€Thl M CpPaBHUBATH

IMMOJIYYCHHOC 3HAUYCHUC (bI/I3I/I‘-I€CKOﬁ BCJIMYHHBI C U3BCCTHBIMU JaHHBIMH

paciio3HaBaTb HpOGJICMBI, KOTOPBIC MOXHO pPCHIMTL IIpHU ITOMOIIU (bI/ISI/I‘-IeCKI/IX MCTOHO0B, HCIIOJIB3YSA OIMMCAHUC
HUCCICO0BAaHMA, BBIACIIAATE IPOBEPACMOEC IMPCAINOJIOXKECHUEC, OLOCHUBATH IIPABUIBHOCTE IIOPAAKa IIPOBEACHHUA

HUCCICI0BaHUs, ACJIAaTh BBIBOJBI

MIPOBOJNTH OMBITHI IO HAONIONCHUIO (U3MUYSCKUX SBIICHUH WM (U3NYCCKUX CBOUCTB Tel: (POpPMYIHpPOBATH
MIpOBepsieMbIe MPEANOI0KEHHUS, COOUPATh YCTAHOBKY M3 IMPEAJI0KEHHOT0 000pYy/IOBaHUS, OMKUCHIBATH XOJ OMbITa U

(hopMyIIPOBATh BBHIBOJIBI

BBIIIOJIHATE IIPAMBIC HU3MCPCHHUA C HCIIOJIB30BAHHUCM aHAJIOTOBBIX HpI/I60p0B n AaT4YHUKOB (1)I/ISI/I‘IGCKI/IX BCJINYHH,

CPaBHUBATH PE3YJIbTAThl U3MEPEHUH C YUETOM 3aJaHHOM a0COIOTHOM MOTPEIIHOCTH

MIPOBOJIUTH MCCIIEJOBAHUE 3aBUCHMOCTH OJHOW (M3WYECKOH BEIMYMHBI OT JPYrOM C HMCIOIB30BAHUEM MPSMBIX
M3MEPEHUH: TUIaHuPOBaTh HCCIel0BaHUEe, COOMpPaTh YCTAHOBKY U BBIMOJIHATh U3MEPEHUs, CIEAys MPeJI0KEHHOMY
I1aHy, (UKCUPOBAaTh PE3yNbTaThl MOJYYEHHOW 3aBUCUMOCTM B BHJAE TaOiWll U TpadUKOB, JAeiaTh BBIBOJIBI IO

pe3yjibTaTaM HCCICIOBaHUA

1.12

1.13

1.14

MMpOBOAUTHE KOCBCHHBIC U3MCPCHU (l)I/I3I/I‘leCKI/IX BCJIIMYUH: TNIAHUPOBATb U3MCPCHU, C06I/IpaTL IKCIICPUMCHTAJIbBHYIO

YCTAHOBKY, CIICAYA HpeHHO)KeHHOﬁ HWHCTPYKIUHU, U BEIYUCIIATh 3HAUCHUC BEJINYHNHBI
co0IIroAaTh MpaBuiia TEXHUKHM 0€30I1aCHOCTH IpU paboTe ¢ J1abopaTOpHBIM 000PYAOBaHUEM

XapaKTepu30BaTh MPUHILIMIIBI JEHCTBUS N3YYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOMCTB C OMOPOI HA UX ONMMCAHUA,

HCIIOJIb3YA 3HAHUA O CBOMCTBAX (bI/I3I/ILICCKI/IX SIBIICHUH U HCO6XOI[I/IMLIC (1)I/I3I/I‘-ICCKI/IG 3aKOHOMCPHOCTHU
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1.15

pacrno3HaBaTh POCThIe TEXHUYECKHE YCTPOHCTBA U U3MEPUTENIbHBIE TPUOOPHI IO CXEMaM U CXEMaTUYHBIM PHUCYHKaM,
COCTABJISITH CXEMBI AJIEKTPUYECKHUX LIETIeH ¢ MOCIe0BaTEIbHBIM U MapauIeIbHBIM COCIMHEHUEM 3JIEMEHTOB, pa3iuyas

YCJIOBHBIC 0003HaYEHHS PJIEMEHTOB QJICKTPHUYCCKUX meremn

1.16

MIPUBOJIUTH MPUMEPHI (HAXOIUTh UH(POPMALIMIO O PUMEpPAX) MPAKTUYECKOTO MCIOIB30BaHUs (PU3NYECKUX 3HAHUI B
MOBCEJHEBHON JKM3HM s o0ecriedeHusi O€30MacHOCTH MpH oOpameHHuH ¢ OpudopaMu U TEXHHYECKUMHU

YCTPOfICTBaMH, COXpaHCHUA 310POBbA U CO6J'II-OI[€HI/I5I HOPM 3KOJIOTHYECKOT'O ITOBEACHHUS B 01<py>1<a101uel71 cpeae

1.17

OCYILICCTBIIATH IIOHUCK I/IH(bOpMaI_[I/II/I (bI/ISI/ILIeCKOFO COACpIKaHNA B CCTU I/IHTepHeT, Ha OCHOBE MMCIOIINXCA 3HAHWUHN U
HYTGM CpaBHCHUA AOIOJHHUTCIbHBIX UCTOYHHUKOB BBIACIATDH I/IH(i)OpMaIII/IIO, KOTOpas ABJIACTCA HpOTHBOpG'—IHBOﬁ U

MOJKET OBITH HCHOCTOBCpHOﬁ

1.18

1.19

MCIOJIB30BATh NPU BHIMOJHEHUH YYEOHBIX 3aJaHWil HAYYHO-TIONMYJSIPHYIO JIUTEpaTypy (U3NYECKOrO COIep KaHus,
CIpaBOYHBIEC MaTepHUallbl, pecypchl ceTu MHTepHeT; BiaaleTh NpuéMaMyu KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUs

nH(OPMAIIUY U3 OJTHON 3HAKOBOW CHCTEMBI B JAPYTYIO

co3/laBaTh COOCTBEHHBIC MUCHMEHHBIE W KpPAaTKUE YCTHBIE COOOmIeHHus, 0000mas WHGOPMAIMIO W3 HECKOJIBKHX
UCTOYHHUKOB (PU3MUYECKOIO COJAEp)KaHMUs, B TOM 4YHCIE NYOJIWYHO MPEACTAaBIATh PE3YIbTaThl MPOEKTHOW WIIH
HCCIIEA0BATENIBCKON JIEATEIBHOCTH, MPU 3TOM I'PaMOTHO HCIIOJIb30BATh WM3Y4YEHHBIN NMOHATHMHBIA anmapar Kypca

(I)I/I3I/IKI/I, COMMPOBOKAATH BBICTYIIJICHUC npeseHTauI/Ieﬁ

1.20

IIPpH BBIITOJIHCHHUU y‘Ie6HLIX IMPOCKTOB 1 I/ICCJ'IeI[OBaHI/Iﬁ (bI/I3I/I"IeCKI/IX MponecCoB pacupeaCiIiaTb 0053aHHOCTH B rpyiiue
B COOTBETCTBHH C IIOCTABJICHHBIMH 3aJadaMHu, CICAUTH 3a BBIIIOJJHCHUEM IIJIaHa I[CI\/'ICTBI/Iﬁ H KOPPEKTHUPOBATH €TO,
aJICKBATHO OILICHMBATH COOCTBEHHBII BKJIax B JCATCIBHOCTL TPYIIIbI, BbICTpAUBATL KOMMYHHKATUBHOC

B3aMMO/ICIICTBHE, MTPOSBIISAS FTOTOBHOCTD pa3periaTh KOH(QIUKTHI
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9 KUIIACC

Kon
NMpoBepPsieMOro
pe3yJbTara

11

1.2

IIpoBepsiemble NpeaMeTHBIE Pe3yJIbTAThl 0CBOCHUSI OCHOBHOI 00pa30BaTe/bHOM IPOrPaMMbl OCHOBHOT'O
0011ero 00pa3oBaHus

HCIIOJIb30BATh U3YUCHHBIC ITOHATUSA

pas3iindath ABJICHHA IO OMNUCAHUIO HMX XapaKTCPHBIX CBOMCTB M Ha OCHOBE OIIBITOB, ACMOHCTPUPYIOLIUX OAaHHOC

(1)I/I3I/ILICCKOC SIBJICHUEC

1.3

1.4

pacrio3HaBaTb NPOABJIICHHUE U3YUCHHBIX (1)I/I3I/I‘IGCKI/IX SIBIICHHI B OKpYyKaromem MUpeC, B TOM YUCIIC (1)I/ISI/I‘-I€CKI/I€ SABJICHUA
B IIpUpPOAEL, IIPHU 3TOM IIEPCBOAUTDH IIPAKTHUYCCKYIO 3aa1y B yqe6Hyfo, BBIACIIAATh CYHICCTBCHHLIC CBOMCTBA (HpI/ISHaKI/I)

(bU3HYECKUX SIBICHUN

OIMCHIBATh M3yYCHHBIC CBOMCTBA TNl M (PU3MUECKUE SIBICHUS, UCHOJB3Yys (DU3MUYECKHE BEITHMYMHBI, TP OMUCAHUU
IIPABUIIBHO TPAKTOBATh (PU3UUECKUI CMBICI UCIOIb3YEMBIX BEJIMUNH, 0003HAUEHUS U €AUHULIBI (PU3MUECKUX BEIUYHH,
HAXOJUTh (DOPMYIIBI, CBS3BIBAIOIINE AAHHYIO (DM3UYECKYIO0 BEIWYMHY C JIPYTUMM BEIMYMHAMH, CTPOUTH Tpaduku

HU3YUCHHBIX 3aBUCHUMOCTEN (1)I/I3I/I‘16CKI/IX BCINMYHH

1.5

1.6

1.7

XapaKTCPU30BaATh CBOMCTBaA TCII, @Hsﬂqecxne SABJICHUS W ITPOLECCChI, UCITIOJIb3Yyd U3YYCHHBIC 3aKOHBI, ITPU 3TOM IaBaThb

CIIOBECHYIO (JOPMYJIUPOBKY 3aKOHA U 3aIIUCBIBATH €0 MaTEMAaTUYECKOE BhIPAXKEHNE

00BACHATH (PU3HUECKHE MPOLIECCHI M CBOICTBA TeJl, B TOM YUCJIE U B KOHTEKCTE CUTYalluil IPAKTUKO-OPUEHTUPOBAHHOTO
XapakTepa: BhIABIATh IPUUUHHO-CIIEJCTBEHHBIE CBA3U, CTPOUTH OOBSICHEHUE U3 2 — 3 JTOrMYECKHUX I1aroB ¢ MOMOILBIO
2 — 3 U3yYEHHBIX CBOMCTBA (PM3UUYECKHX SBJICHUH, ((U3NIECKUX 3aKOHA MIIN 3aKOHOMEPHOCTH

pemars pacy€THble 3aJa4d (OMHMpAIOLIMEcs Ha CUCTEMY M3 2 — 3 ypaBHEHMI), MCNONb3ysd 3aKOHBI U (OPMYIIbI,
CBsI3bIBaOIIME (PU3NUECKHUE BEIMUMHBI: HA OCHOBE aHAJIM3a yCIOBUS 33Jaul 3allUChIBATh KPATKOE YCIOBHE, BBISBIISATH
HEJOCTAIoUINe WIM U30BITOUYHBIE JTaHHBIE, BHIOMPATh 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE 1JI PELICHUS], IPOBOJIUTH

pvaéTLI 1 OOCHUBATDH PCATITUCTUIHOCTD IMOJTYYCHHOI'O 3HAYCHU A (pPI3PI‘ICCKOI>i BCIIMYHUHBI
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1.8

pacro3HaBaTh MpOOJIEMbl, KOTOPbIE MOXXHO PEUINTh TPU TMOMOIIM (U3UUYECKUX METONOB, HCIIONIB3Ysl OIHMCaHHE
WCCIIEIOBAHUS, BBIJICISTh IPOBEPSIEMOE MPEATNOJIOKEHNUE, OLIEHUBATh MTPABIIILHOCTD MOPSAKA MPOBEICHUS UCCIICI0OBAHMS,

A€JIaTh BBIBOABI, MHTCPIIPETHUPOBATE PE3YJIbTATHI HaGJ'IIO,IleHI/Iﬁ U OIIBITOB

1.9

1.10

MIPOBOAUTD OIBITHI 110 HAOIIOEHUIO (PU3NUECKUX ABICHUHN MM (GU3MYECKUX CBOMCTB TeJl: CAMOCTOSATEIHHO COOMPATh
YCTaHOBKY M3 U30BITOYHOT0 HAOOpa 000PYL0BAHMSL, OIIMCHIBATH XOJ1 OTIBITA U €r0 PE3YNIbTaThl, (HOPMYIUPOBATH BHIBOIBI
MPOBOJIUTH MPH HEOOXOAUMOCTH CEPHUIO MPSAMBIX U3MEPEHUM, ONPEeNsis CpeHee 3HaueHUe U3MEepseMOil BeTUUHHBI

(dboxycHoOe paccTostHUE COOMpAIOIIEH JTUH3BI), 000CHOBBIBATH BHIOOP CIIOC00a U3MEPEHUS (M3MEPUTEIHLHOTO Tprbopa)

1.11

1.12

1.13

1.14

IMPOBOAWUTL UCCIICIOBAHUC 3aBHCHUMOCTEH (1)I/I3I/I‘-IGCKI/IX BCJIMYHMH C UCITOJIB30BAHHUEM IIPAMBIX I/I3MCpCHI/II712 IJIaHUPOBATb
HCCICAOBAHUE, CaMOCTOATCIIBHO CO6I/IpaTI> YCTAaHOBKY, (1)I/IKCI/IpOBaTB PE3YyJIbTAaThL HOHy‘lCHHOﬁ 3aBUCHUMOCTH

(bH3I/I‘-I€CKHX BCJIMYHMH B BUJIC Ta6JH/IIII/I I‘paq)I/IKOB, ACJIaTh BbIBOALI 110 PE3YyJIbTaTaM MCCICAOBAHUA

IMPOBOANTL KOCBCHHBLIC U3MCPCHUA (1)I/I3I/I‘~I€CKI/IX BCJIMYHH: INIAHUPOBATh U3MCPCHUA, CO6I/IpaTI) SKCIICPUMCHTAJIbHYIO
YCTAaHOBKY M BBINIOJHATH W3MEPEHHS, CJIEys IMPEUIOKCHHOW HHCTPYKLIWH, BBIYMCIATH 3HAUYEHHE BEIMYMHBI U
AHAJIM3UPOBATH MOJYYECHHBIE PE3YJIBTATHI C YUETOM 33JJaHHON MOTPEIHOCTHA U3MEPEHHI

co0IIroAaTh MpaBuiia TEXHUKHM 0€30I1aCHOCTH IpU paboTe ¢ J1abopaTOpHBIM 000PYAOBaHUEM

pa3nanyaTh OCHOBHBIE MPU3HAKK M3YUYEHHBIX (PM3UYECKUX MOJENEe: MaTepuanbHasl TOuKa, aOCOIIOTHO TBEPIOE TEO,

TOYEYHBIN HCTOYHUK CBCTA, JIY4, TOHKAad JIMH34, INIAaHCTapHass MOJECJIb aTOMA, HYKJIOHHAas MOJICJIb AaTOMHOT'O dJpa

1.15

1.16

XapaKTepu30BaTh MPUHIMIIBI JEHCTBUS U3YUYEHHBIX TPUOOPOB M TEXHUUECKUX YCTPOMCTB C OMOPOM Ha MX OMUCAHMA,
WCIOJIb3YS 3HAHUS O CBOMCTBAX (PU3MUECKUX SBICHUM U HEOOXO0auMble (U3NUYECKHE 3aKOHOMEPHOCTH

UCIOJIb30BATh CXEMbl M CXEMaTHYHbIE PUCYHKH U3YYEHHBIX TEXHMUYECKHX YCTPONCTB, U3MEPUTENBHBIX NPUOOPOB U
TEXHOJIOTUYECKHUX IPOILIECCOB NPHU PEUIeHUHM Y4eOHO-IPAKTHUUYECKUX 3a]ad, ONTHYECKHE CXEMbl ISl MOCTPOCHHUS

1300pakeHH B IUIOCKOM 3€pKaJie U cOOMparole JuH3e
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1.17

NPUBOIUTH IPUMEpPHI (HAXOJUTh MH(OPMALMIO O TPUMEPAX) MPAKTHYECKOTO HCIOIb30BaHUs (QU3MYECKUX 3HAHUN B
MOBCEIHEBHOM *KHM3HM JIJIs 00ecTiedeHrs1 0€30IMacCHOCTH MTPpU 0OpaIieHNH C IPUOOPaMu U TEXHUYECKUMHU YCTPOHCTBAMH,

COXpPaHCHUA 300POBbA U CO6J'II-O,[[€HI/I$I HOPM 3KOJIOTHYECKOI'0 MMOBEACHHUA B Oprma}omeﬁ cpeac

1.18

OCYILIECTBIIATh MOUCK HH(pOpManuu (pU3MUecKoro conepkaHus B ceTd MHTepHET, caMOCTOATENbHO (HOpMyIUpys
MTOMCKOBBIN 3aMPOC, HAXOIUTH ITYTH OIPEACICHHS JOCTOBEPHOCTH MOTYYCHHONW MH(OOPMAIIMKA HA OCHOBE MMEIOIIIHXCS

3HAHWUH U JOITIOJIHUTCIJIBHBIX UCTOYHUKOB

1.19

UCIIOJIb30BaTh MPHU BBIMOJHEHUN YUEOHBIX 3a/laHUN HayuHO-TIOMYJSAPHYIO JUTEpPaTypy (U3UYECKOTO COAEp KaHUS,
CIpaBOYHBIE MaTEPUAIIbI, PECypChl ceTu MHTEpHeT; BiIajeTh NpUEMaMu KOHCIIEKTHPOBAHUS TEKCTa, IPeoOpa3oBaHus

nH(OpMAaILIUY U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO

1.20

Co3/1aBaTh COOCTBEHHBIC MHCHMEHHBIC W YCTHBIE COOOLICHHS Ha OCHOBE MH(MOpPMAIMU M3 HECKOJIBKUX MCTOYHHUKOB
(bu3n4YecKoro cojepKanus, MyOoJINYHO NPEACTABIATh Pe3yabTaThl IPOSKTHOM MIIM UCCIIE10BATEIbCKON NESTEIbHOCTH,
IIPY 3TOM I'PaMOTHO MCIOJIb30BaTh U3yYEHHbIH MOHATUNHBINA anmnapaT U3y4aeMoro paszena (U3MKU U COIPOBOXKIAThH

BBICTYIIJICHUC Hpe3eHTaI.[HeI>i C y‘IéTOM 0COOEHHOCTEN AyaAuTOpUN CBEPCTHUKOB

1.21

IIpH BBIITOJIHCHUN y‘-Ie6HHX IMPOCKTOB U I/ICCJ'Ie,ZLOBaHI/Iﬁ (I)I/I3I/I‘IGCKI/IX MMpoLeCCCOB paClpeaCiIsThb 00513aHHOCTHU B rpyImme
B COOTBCTCTBHUHU C ITOCTABJICHHBIMH 3aJadaMiu, CJICIHNTH 3a BBIIIOJJHCHUEM IIJIaHA I[CI\/'ICTBI/Iﬁ U KOPPEKTUPOBATH €TO,
aJICKBATHO OIICHUBATDH COOCTBEHHBII BKJIal B JCATCIBHOCTH TIPYHIIbI, BbICTpAUBATH KOMMYHHUKATUBHOC

B3alMO/ICIICTBHE, MTPOSBIISAS FTOTOBHOCTD pa3periaTh KOH(QIUKTHI
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ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

8 KVIACC

Kon
pa3jiena

Koz IIpoBepsiembIe 3JIEMEHTBI COACP/KAHUA
3JIEeMEHTa
TEIUIOBBIE SABJIEHW A
6.1 OcHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KMHETUUECKON TEOpUM CTPOEHHUs BeuliecTBa. Macca M pa3Mepsl
. MoJieKyJ1. OnBIThI, TOATBEPHKAAIOIINE OCHOBHBIE MTOJIOKEHUSI MOJIEKYISIPHOKUHETUYECKON TEOPUU
6.2 Mogenu TBEPIOTO, XKUIKOTO U ra3000pa3HOrO COCTOSHMM BemecTBa. Kpucramnnueckue n amopdHsie
' Tena
6.3 OObsicHEHHE  CBOWCTB  Ta30oB, JKUJAKOCTEM W TBEPABIX TEJI HA  OCHOBE  IOJIOXKEHHUH
. MOJIEKYJIIPHOKMHETHYECKON TEOPUHU
6.4 CMaunBaHue U KaWUISPHBIE SIBICHUS
6.5 TemoBoe paclIupeHue U cxaTtue
6.6 Temmnepatypa. CBs3b TEMIIEPATYPhl CO CKOPOCTHIO TEIJIOBOTO JABH)KEHUS YaCTHULL
6.7 Buytpennss sHeprus. CrnocoObl M3MEHEHHsT BHYTPEHHEW SHEpruM: Teruioneperadya U COBEpLICHHE
. paboThI
6.8 Bunel Tennonepenayun: TEMIONPOBOIHOCTD, KOHBEKIINSA, NU3TyUEHHUE
6.9 KonnuecTBo TEmnoTel. Y AeapHas TEINIOEMKOCTD BENIECTBA
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6.10 TennooOMeH H TEIOBOE paBHOBECHE. Y paBHEHHUE TEIUIOBOTO OajlaHca
6.11 [InaBrienue 1 OTBepIeBaHNE KPUCTAIIMUECKUX BEIIECTB. Y AeNbHas TEIIOTa [JIaBICHUS
5.12 [TapooOpazoBanne u koHjaeHcanusi. Mcmapenune. Kunenue. VYiaenpHas Temaora mnapooOpa3oOBaHUS.
' 3aBUCUMOCTh TeMIIepaTyphl KUIEHUS OT aTMOC(HEPHOro AaBJICHUS
6.13 BnaxxnocTs Bo3yxa
6.14 OHeprus TOIMBA. Y 1eJbHas TEIJI0Ta CrOPAHUS
615 [Tpunummner padots! TernoBbix aeurareneii KII/] teroBoro asurarens. TenmoBsle ABUTATEIN U 3alUTa
' OKPYKaIOILEH Cpebl
6.16 3aKOH COXpaHEeHHMsI U MIPEBPAICHHS SHEPTUU B TEIUIOBBIX MPOIECCcax
[IpakTryeckue paboOTHI:
#AH#Par###OnbIThl 10 0OHAPYKEHUIO ACHCTBHS CUIT MOJIEKYJIIPHOTO MPUTSIKEHUS.
##H#Par###OnbIT IO BRIPALIMBAHUIO KPUCTAIIIIOB MOBAPEHHOM COJM WUJIH caxapa.
H#HHAPar###OnbIThI O HAOIIOJICHUIO TETIJIOBOTO PACIIUPEHUS Ta30B, )KUAKOCTEH U TBEPIBIX TEJ.
#H#Par###OnpeneneHue TaBIeHUs BO3yXa B OaIOHE MIMPHUIIA.
6.17 HHHPar###ONBIThI, TEeMOHCTPUPYIOIIME 3aBUCUMOCTD JIaBJICHUS BO3/yXa OT €ro o0bEéMa M HarpeBaHUS

VI OXJIQXKICHUS.

###Par###lpoepka  TUNOTE3bl  JIMHEWHOM  3aBUCHUMOCTH  JUIMHBI  CTOJOMKAa  KHJAKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIiepaTypsbl.

HH#Par###HabmoneHe U3MeHeHUsl BHYTPEHHEH SHEpruu Teja B pe3yibTaTe Terionepeaadn u padoTsl
BHEIIHUX CHUII.

###Par###ccnenoBanue sSBICHUS TETNIOOOMEHA MTPU CMENIMBAHUN XOJIOHOW U TOPSYEH BOJIBI.
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#HH#Par###Onpenenenue KOJIMYECTBAa TEIUIOTHI, MOJYYEHHOTO BOJOW INPH TEINIOOOMEHE C HarpeThiM
METAJUINYECKUM IIHIINHIPOM.

###Par###OnpenencHue yaenbHOW TEINTIOEMKOCTH BEIIECTRA.

###Par###ccnenoBanue mpoiiecca UCIIapeHus.

##HPar#H#0OnpeneneHue OTHOCUTENBHON BIAKHOCTH BO3IyXa.

##HPar##OnpeneneHue yaeapHON TEIIOTHI IIJIaBIECHUS JIbJA.

dusuyeckue ABICHUSI B npupoac: MOBECPXHOCTHOC HATSKCHUC W KAIIWJUIAPHBIC ABJICHUA B IIPUPOLIL,
6.18 KpUCTAJUTBI B IpUpoIe, uainydeHue CoHila, 3aMmep3anue BOA0EMOB, MOPCKUE OpU3bI; 00pa3oBaHUE POCHI,

TyMaHa, UHCA, CHCI'a.

TexHuuyeckue ycTpoicTBa: KaluuIapbl, IPUMEPHI HCIIOJIb30BaHUs KPUCTAIIIOB, )KUIKOCTHBIM TEPMOMETD,
6.19 JMaTYMK TeMIIepaTyphl, TEPMOC, CUCTEMA OTOIJICHHSI JIOMOB, TUTPOMETPBI, ICUXPOMETP, TapoBasi TypOuHa,

ABUTaTC]Ib BHYTPCHHCT'O Cr'OPaHUs.

OJIEKTPUYECKUE 1 MATHUTHBIE ABJIEHUA

7.1 DnekTpuzanus Ten. [[Ba posa dMeKTpUIECKUX 3apsiioB

- BianmoneticTBue 3apskeHHBIX Tel. 3akoH KynoHa (3aBUCHMMOCTB CHITBI B3aUMOJCHCTBHS 3apsHKEHHBIX Tell
. OT BEJIMYUHBI 3aPsI/IOB U PACCTOSIHUS MEKIY TETaMH )

23 DnekTpuueckoe nose. Hanpssk€HHOCTE anekTprudeckoro nojst. [IpuHuun cynepno3uium 3J1eKTpUIecKIX
' noJieit (Ha KaueCTBEHHOM YPOBHE)

24 Hocurenn »snekTpuueckux 3apsaoB. OJeMEHTapHbIM snekTpuueckuil 3apsg. CrpoeHue aroma.
' [IpoBOAHMKY U AUAIIEKTPUKHU

7.5 3aKOH COXpaHEHHUS JIEKTPUUECKOTr0 3apsia
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7.6

SHGKTpI/I‘IeCKI/If/'I TOK. Y CJIOBHUS CYHICCTBOBAHUA SJICKTPUICCKOTO TOKaA. M cTOYHUKY TOCTOSHHOI'O TOKa

JleicTBHS AIEKTPUYECKOT0 TOKA (TEIIOBOE, XUMUYECKOE, MArHUTHOE). DJICKTPUUECKUN TOK B KUAKOCTAX

7.7
U raszax
7.8 Onextpudeckas 1ens. Cuia Toka. DIEeKTPUUECKOe HaNpsKeHNe
7.9 ConpoTuBieHNE IPOBOJHUKA. Y IEIbHOE COITPOTUBIICHUE BELLIECTBA
7.10 3akon Oma aJig y4acTka 1enu
7.11 [TocnenoBarenbHOE U MapajlieIbHOE COEAUHEHHE TPOBOIHUKOB
7.12 PaboTa 1 MOIIHOCTH AJIEKTpUYECcKOro Toka. 3akoH [xoymns — Jlenna
7.13 DJNEKTpUUECKHE LIENU U TOTPEOUTENN IIEKTPUUECKON IHEprun B ObITy. KopoTkoe 3amblkaHue
7.14 [TocTosiHHBIE MarHuTHl. B3aumozaelcTBUE TOCTOSTHHBIX MarHUTOB
7.15 MaruutHoe nosie. MaruutHoe nose 3eMJId ¥ €ro 3HaueHue s )KM3HU Ha 3emie
7.16 OmneiT OpcTena. MarHuTHOE 10JIe JIEKTPUYECKOro Toka. [IpuMeHeHne 31eKTpOMarHuTOB B TEXHUKE
217 JleiicTBE MarHUTHOIO IIOJII HA TPOBOJHHUK C TOKOM. OJEKTPOJBUTATENlb IIOCTOSIHHOTO TOKA.
' Hcnonp3oBanue aneKkTpoiBUraTeNiell B TEXHUYECKUX YCTPOMCTBAX U HAa TPaHCIIOPTE
7.18 Oneitel @apanes. SBnenune snekTpoMarHuTHON MHAYKLUK. [IpaBuio Jlenna
719 OnektporedHeparop. CnocoObl  MOMy4eHUs]  DIEKTPUUECKOW  DHEPrud.  DJIEKTPOCTAHIIMKA  Ha
' BO300HOBJISIEMBIX HCTOYHUKAX SHEPTHH
[IpakTuueckue paboOThI:
7.20 OnbIThHI MO HAOTIOEHUIO SJIEKTPU3ALMU TeJl UHAYKLINEH U TIPU CONPUKOCHOBEHHUU.

HccnenoBanue aeiicTBus QJICKTPHUYCCKOTIO ITOJIAI Ha TPOBOJHUKH U TUIJICKTPUKHU.
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CO6opxka u mpoBepka paboThl AMEKTPUUECKON LIEMH MOCTOSTHHOTO TOKA.

W3mepenue u peryampoBaHue CUIIbI TOKA.

W3mepenne u peryaupoBaHue HaIpsHKEHUS.

HccenenoBanue 3aBUCMMOCTH CHJIBI TOKA, UAYLIErO 4Y€pe3 PE3UCTOP, OT CONPOTUBIIEHUS PE3UCTOpa U
HaIIPSDKEHUS Ha PE3UCTOPE.

OnbIThI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTD 3JIEKTPUUECKOIO CONPOTUBIIEHUS IPOBOAHMKA OT €r0 JUIMHBI,
IJIOIIA M TIOTIEPEYHOT0 CEYEHMS M MaTepUala.

[IpoBepka mpaBuiia CIOXEHUS HANPSHKEHUH MPU MOCIEA0BATEIbHOM COEIMHEHUH ABYX PE3UCTOPOB.
[IpoBepka npaBuia A CUJIbl TOKA MPU NAPAJUIEIbHOM COEIUHEHUH pe3ucTOpoB. OmpeneneHre padoThbl
AIIEKTPUYECKOTO0 TOKa, MAYIIEro uepe3 pesuctop. OrnpeneraeHue MOIIHOCTH 3JIEKTPUYECKOTO TOKa,
BbIICIIIEMONM Ha pe3ucrope. MccnenoBanue 3aBUCUMOCTH CHIIbI TOKA, MAYIIETO 4Ye€pe3 JaMIIOUKy, OT
HanpsbkeHuss Ha Hel. Onpenenenue KIIJ[ narpeBatens. MccinenoBaHue MarHUTHOTO B3aUMOJACHCTBUS
IIOCTOSIHHBIX MarHuTOB. M3yuyeHne MarHMTHOIO IOJI MOCTOSIHHBIX MarHUTOB NPU UX OOBEAMHEHUU U
paznenenuu. MccnenoBaHue JEHCTBUS DJJIEKTPUUYECKOTO TOKAa HAa MAarHUTHYIO CTpenky. OIbITHI,
JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI B3aUMOJIEHCTBUS KaTYIIKH C TOKOM M MarHuTa OT CHJIbI TOKA U
HanpaBJICHUs TOKa B KaTylmke. M3ydeHue NEHCTBUS MarHUTHOTO IO Ha INPOBOJHUK C TOKOM.
KonctpynpoBanne u uszydeHue pabotsl avektpoasurateis. M3mepenue KIIJ[ anexkTpoaBuratenbHOM
ycTaHOBKH. OMNBITBI 10 HCCIEIOBAaHUIO SBJIECHUS AJIEKTPOMAarHUTHOM WMHAYKLIUHU: HCCIIEI0BaHUE

W3MEHEHHMH 3HaYEHUS U HaIllpaBJICHUA UHAYKIIUOHHOTO TOKa

7.21

dusznueckre SBICHUS B npupoac: OSICKTPUUYCCKUC SBJICHUSA B aTMOC(l)Cpe, SJICKTPHUYCCTBO KHUBBIX
OpTraHnu3MOB, MAarHuTHOC IIOJIC 3CMJ'II/I, z(peﬁ(b MMOJIFOCOB, POJIb MArHUTHOTO IIOJIA JISA )KU3HU Ha 3CMHC,

MMOJISIPHOC CUSAHUC
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1.22

TexHu4eckue yCTpOMCTBA: IIEKTPOCKOI, aMIIEPMETP, BOJIBTMETP, PEOCTAT, CYETUUK IIIEKTPUUECKOU
OHEPTUHU, OJCKTPOOCBETUTENBHBIE NPUOOPHI, HarpeBaTelbHBIE  3JICKTPONPUOOpPHI  (IpUMEPHI),
JNEKTPUYECKUE NPEAOXPAHUTENHN, JIEKTPOMArHUT, JIEKTPOJBUTrAaTENb IOCTOSHHOIO TOKA, I'€HEpaTop

IIOCTOAHHOI'O TOKa

9 KUIIACC
Kon
Kop anemenra [TpoBepsieMbIe 7IEMEHTHI COIEPIKAHHMS
pasznena
MEXAHUWYECKMUE ABJIEHUA

8.1 Mexanunueckoe ABuxkeHue. MarepuanbHas Touka. Cucrema oTcuéra

8.2 OTHOCHUTEIHHOCTh MEXaHUYECKOTO JIBUKCHHUS

8.3 PaBHOMEpHOE MPSAMOTHMHEHHOE IBHKEHHE
#Hi#Par###HepaBHoMepHOE NpsMOIMHENHHOE JBHKeHHe. CpelHsAs U MTHOBEHHasl CKOPOCTh Tela IMpH

84 HEpaBHOMEPHOM JIBUKCHUHU

° 8.5 VYckopeHne. PaBHOYCKOPEHHOE NPSMOIMHENHOE IBUKEHHE
8.6 #HHPar###CBo0oxHOoe Taaenue. OnbITel [ anuies
8.7 ###Par##H#PaBHoMepHOe NBHKEHUE MO OKpyxkHocTu. Ilepumon u vacrora oOpamieHus. JluneitHass u
' yrioBasi ckopocTH. LleHTpocTpeMuTensHoe yCKopeHue
8.8 [Iepsrii 3akoH HproTOHA
8.9 Bropoii 3akon HeroToHa
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8.10

Tpetnii 3akon HeroToHa

8.11 #HHHPar###] [puHINIT CYTIEPIIO3UITUN CHIT
8.12 Cwita ynpyroctu. 3akoH ['yka
8.13 ##HPar###Cua TpeHUs: cuila TPEHUS CKOJIbKEHMSI, CUIJIa TPEHMSI ITIOKOS, IPYTHe BUJIbI TPEHUS
8.14 H#HH#Par###Cuna TSHKECTH U 3aKOH BCEMUPHOTO TATOTEHUS. Y CKOPEHUE CBOOOIHOTO MajCHUS
8.15 JBmwxenue rianet Bokpyr Comnnia. IlepBas kocMuueckasi ckopocTb. HeBecoMocTs u meperpy3ku
8.16 PaBHOBecue MarepuanbHOil TOUKH. AOCOTIOTHO TBEPAOE TEIO
8.17 ###Par##H#PaBHoBecre TBEPAOIO TeNa C 3aKpEIUIEHHOM OCbio BpallieHuss. MomeHT cuiibl. LleHTp Tshxkectn
8.18 Nmnynec Tena. U3menenne nMirynbca. MIMnyinbsce cuisl
8.19 3aKOH COXpaHEHMsI UMITYJIbCa
8.20 #HHPar###PeakTUBHOE IBUKEHUE
8.21 Mexannueckas paboTa U MOIITHOCTh
8.22 Pabora cun tsxectu, ynpyroctu, TpeHus. CBs3b SHEpruu U paboThl
8.23 [TorennuanbHast SHEPrys Tena, MOJHATOrO Ha/l HOBEPXHOCTHIO 3eMIIH
8.24 [ToreHnManbHas SHEPTUA CKATON IPY>KUHbI
8.25 ##HPar##Kunetnueckas sHeprusi. TeopeMa o KHHETUYECKOM SHEPTrun
8.26 HH#HPar###3akoH coxpaHeHHs] MEXaHUIECKON SHEPTHH
[IpakTuueckue paboOThI:
8.7 Omnpenenenue cpenHeil CKOPOCTH CKOJBKEHHUS Opycka WJIM JIBUKEHHS IIApUKa 0 HAaKJIOHHOU

miockocTr. OrmpenelieHne YCKOPEHHsl Tella TMPU PABHOYCKOPEHHOM JIBIDKCHHHM 110 HAKJIOHHOU

IIJIOCKOCTH.
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HccnenoBanue 3aBUCHUMOCTH MYyTH OT BPEMEHHM MpPHU PABHOYCKOPEHHOM MBM)KEHMU O€3 HadallbHOM
CKOPOCTH.

[TpoBepka runoTessl: €ciiu MpU PABHOYCKOPEHHOM JIBH)KEHUU 0€3 Ha4albHON CKOPOCTH ITYTH OTHOCSTCS
KaK psiJi HEUETHBIX YUCEIl, TO COOTBETCTBYIOIINE IPOMEXYTKH BPEMEHU OJJUHAKOBBI.

HccnenoBanne 3aBUCMMOCTH CHUJIBI TPEHHUS CKOJIBKEHUS OT CHJIBl HOPMAJBHOTO JIaBIICHUS.
Onpenenenne ko3 dunmenta TpeHns cKoabxeHus. OnpeneneHue KECTKOCTU NPyKUHbI. OnpeencHue
paboThl CUJIBI TPEHHS MPU PABHOMEPHOM JBIDKEHHUH Tejla [0 TOPU3OHTAJIbHOW IMOBEPXHOCTH.
Omnpenenenne pabOTHI CHIIBI YIPYTOCTH NPH HOABEME Tpy3a C HCIOIB30BAaHUEM HEIMOJIBHKHOTO U

IIOABHIKHOTI'O 0J10KOB

8.28

8.29

dusznueckue SBICHUS B npupoAc: IPUIHMBBI U OTJIMBbBI, ABUKXCHHC IIJIAHCT ComHeuHoM CHUCTCMBEI,

PCAKTUBHOC IBUKCHHUEC JKUBBIX OPraHNU3MOB

TexHHYECKHE YCTPOMCTBA: CIIMAOMETP, NATYMKU II0JOKEHUS, PACCTOAHNS U yCKOPEHMS, PAKETBI

MEXAHNWYECKUE KOJIEFAHHMA 1 BOJIHBI

9.1 KonebarenbHoe neumxenue. OCHOBHbIE XapaKTEPUCTUKH KOJIeOaHUN: IEpUO/I, YaCTOTa, aMILJIUTY/1a

9.2 MareMaTHuecKuil 1 Npy>KUHHBIA MasTHUKU. [IpeBparienue sHepruu npu KosedaTeabHOM JIBUKEHUU

9.3 3aryxatomue konedanus. BeiHyxieHHble Konebanus. Pe3onanc

94 Mexanuudeckue BosiHbL. CBOHCTBa MexaHMUYeCKHX BOJH. [IpofioibHbIE M monepedHble BOJHBI. J[arHa
' BOJIHBI 1 CKOPOCTB €€ pacrpocTpaHeHHus. MexaHnYeCKHe BOJHBI B TBEPIOM Telle, CEHCMHYECKUE BOJTHBI

9.5 3ByK. ['poMKOCTB U BBICOTa 3ByKa. OTpaxkeHHe 3ByKa

9.6 Wndpa3Byk u ynbpTpasByk

07 [IpakTuyeckue paboOTHI:

Ornpezenienne 4acTOThl U IEPHO/Ia KOJICOaHU MaTeMaTHIECKOTO MasiTHUKA.
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10

11

Omnpenenenne 4acToThl U Meproia KoieOaHui Npy>KHHHOTO MasiTHUKA

HccnenoBanne 3aBHCHMOCTH TEpHOAA KOJeOaHWH TOABEIICHHOTO K HUTH Tpy3a OT JJIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH MepHoja KojeOaHui NMPyKUHHOTO MasiTHUKa OT Macchl rpy3a. [IpoBepka
HE3aBHCHMOCTH Iepuosia KojeOaHui Ipys3a, MOJBEHIEHHOIO K HHUTH, OT MaccChl Irpy3a M >KECTKOCTHU

npyXuHbl. M3Mepenue yckopeHusi CBOOOIHOTO MaIeHus

9.8

9.9

dusndyeckue SABJICHUA B Ipupoac: BOCHPUATHE 3BYKOB KHBOTHBIMH, 3€EMIICTPSCCHUC, celicMHYecKne

BOJIHBI, HYHAMH, 3X0O

TexHuuyecKkue ycTporuCcTBa: 3X0JIOT, UCIIOJIb30BAHUE YIbTPAa3BYKa B ObITY U TEXHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

10.1 DNEeKTPOMarHUTHOE MoJjie. DIEeKTPOMarHUTHbIE BOJHBL. CBOWCTBA AJIEKTPOMArHUTHBIX BOJH

10.2 [[Ikana 3MeKTPOMarHUTHBIX BOJIH

10.3 DnexkTpoMarHuTHas npupojaa ceera. CKkopocTh cBeTa. BoaHOBBIE CBOIiCTBA CBETa
[TpakTueckue paboThI:

10.4
N3ydenue cBONCTB 3J1€KTPOMAarHUTHBIX BOJIH C TOMOLIbI0 MOOUIIBHOTO TenedoHa

105 dusnueckue SBICHUS B MNpUpoJe: OMONIOTHYEeCKOoe AEWCTBUE BUIMMOTO, YJIbTPa(pHOIETOBOIO HU

' PEHTTE€HOBCKOTO U3JIYy4eHUN
10.6 TexHUYECKHE YCTPOUCTBA: MCIIOIF30BAHHUE AIEKTPOMATHUTHBIX BOJIH JIJISI COTOBOM CBSI3H
CBETOBBIE SBJIEHUA

111 JIyueBast monens cBera. MIcTOUHMKM cBETa

11.2 [IpsamosnuHeitHOE pacIpOCTpaHEHUE CBETA

11.3 OTtpaxenue ceta. [mockoe 3epkano. 3aK0H OTpaKeHUs CBETa

11.4 [Ipenomnenue cBera. 3akoH npenomieHus cBeta. [loaHoe BHyTpeHHee OTpakeHHe CBeTa
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11.5 Jlunza. Xop ydeit B IMH3E
11.6 Onrtuueckas cuctema ¢oToarmapara, MUKpPOCKOIIa U TeJIeCKoma
11.7 ['ma3 kak ontuyeckas cucreMa. bM3opykocTh U AalbHO30PKOCTh
118 Paznoxenne G6enoro cBera B criekTp. OnbiTel Hetorona. CroxeHne CeKTpalibHBIX IBETOB. Jlucnepcust
' cBeTa
[TpakTrueckue paboOThI:
###Par###ccnenoBanue 3aBUCUMOCTH YIJIa OTPaKEHHsI CBETOBOTO JIyda OT yrja MaJeHHus.
##HPar##113yuenne xapakTepuCTUK U300paxeHHsl PEAMETa B IIIOCKOM 3epKajie.
#H#H#Par###lccnenoBanne 3aBUCUMOCTH YIJIa TPEIOMJICHHS CBETOBOTO Jiyda OT yrja TNajeHus Ha
11.9 TPaHULIE «BO3JIYX — CTEKIIO.
##HPar#H#11onyueHne n300paxxeHuil ¢ MOMOLIBI0 COOMPAOIIEH JTHH3BI.
###Par##OnpeneneHue GOKyCHOTO pACCTOSHUS U ONITUYECKOM CUITBI COOMPAIOIIEH JTUH3BI.
H#EHPar####OnbITh IO Pa3I0KEHUIO OEJIOro CBETa B CIEKTP.
HH#Par###OnbITHI 10 BOCHPUATHIO 1IBETA MPEAMETOB MTPU UX HAOIIOACHUH Yepe3 [IBETOBbIE (DPUIBTPHI
11.10 dusnueckue sBiIeHUs B npupoje: 3arMeHus Conxna u JIyHbI, IIBeTa Tel, ONTHYECKUE SIBICHUS B
' atMocdepe (1BeT HeOa, pedpakiius, paayra, MUPaK)
11.11 TexHuuyeckue ycTpoicTBa: OYKH, IEPUCKOIL, poToanmnapaT, ONTHIECKHE CBETOBO/IbI
KBAHTOBBIE SABJIEHUA
121 OmnsiThl Pesepdopaa u muianerapuast Mojiens aroma. Mojens atoma bopa
12.2 Hcnyckanue u noruomieHue cBeta atoMoM. KBaHTel. JInHeiiuaTsie crieKTpbl
12.3 PagnoaktuBHOCTB. Anb(da, 6eTa- 1 raMMa-u3ITyYeHHs
12.4 Crpoenue atomHoro siapa. HykiionHas Mmoaens aToMHoro siapa. M30Torsl
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PannoaktuBHBIC IpeBparieHus. [leproa moypacmnana aTOMHBIX sIep

12.6 SnepHble peakuu. 3aKOHBI COXPAHEHUS 3apsAJ0BOI0 U MACCOBOT'O YUCEI

12.7 OHeprus CBA3U aTOMHBIX siep. CBA3b MAacChl U YHEPTUU

12.8 Peakuuu cunrtesa u nenenus saep. Mcrounuku suepruu CoJiHLA U 3BE3NT

12.9 SInepnas sHepreTuka. JIecTBUE palMOAKTUBHBIX U3JIy4YCHUHN HA )KUBbIE OPTaHU3MBbI
[IpakTuyeckue paboOTHI:

12.10 HaOnroneHue CrijIonHbIX ¥ JMHEHYaThIX CIIEKTPOB U3ITyUYECHHUS.

' HccnenoBanue TpeKOB: U3MEPEHUE SHEPTHH YaCTHUIIBI TI0 TOPMO3HOMY ITyTH (110 poTorpadusm).

N3mepenue paanoakTuBHOro hoHa
dusnueckue SBIEHUS B NPUPOJE: €CTECTBEHHBIH pPAJUOAKTUBHBIA (OH, KOCMHMYECKHE JIy4H,

12.11 PaAMOAaKTUBHOE W3JIyU€HHUE MPUPOIAHBIX MHUHEPAJIOB, JAEHCTBHE PpAAUOAKTUBHBIX HU3IYy4EHU Ha
OpraHM3M 4eJI0BeKa

12.12 TexHHUECKHEe YCTPOMCTBA: CIIEKTPOCKON, MHIMBUAYaIbHBIN JO3UMETp, Kamepa Bunbscona
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MPOBEPSIEMBIE HA OI'D IO ®U3UKE TPEFOBAHUS K PE3YJIbTATAM OCBOEHUSI OCHOBHOI
OBPA3OBATEJBHON MPOI'PAMMBI OCHOBHOI'O OBIIIEI'O OGPA3OBAHUSI

Kon
NpoBepsieMoro
TpeOoBaHUs

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM pe3yJbTaTaM 02a30BOr0 YPOBHSI 0CBOEHMSI OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbI OCHOBHOTI0 00111ero o0pa3oBanus Ha ocHoBe PT'OC

[Tonumanue posu GU3NKHN B HAYIHOU KapTUHE MUPA; CPOPMHUPOBAHHOCTH 0A30BBIX MPEACTABICHUN O 3aKOHOMEPHOI
CBSI3M M TIO3HABAEMOCTH SIBIICHUH TIPUPOJIBI, O POJIH SKCIEPHUMEHTA B (PU3UKE, O CUCTEMOOOpasyromel ponu GU3HKH
B Pa3BUTUU €CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTUH, 00 IBOJIONMN (PU3UIECKUX 3HAHUHN U UX POJIH B IEITOCTHON
€CTECTBEHHOHAYYHOH KapTUHE MHUPA, O BKJIAJIE POCCUHCKUX U 3apyOeKHBIX y4EHBIX-(DU3UKOB B pa3BUTHE HAYKH,

00BSICHEHHE MPOIIECCOB OKPYKAIOIIETO MUPA, PA3BUTUE TEXHUKU U TEXHOJIOTHH

3HaHMs O BUJAX MaTepuu (BELIECTBO M IOJIE), O JBMKEHUHM KaK CIIOCOOE CYyIECTBOBAaHUS MaTepuu, 00 aTOMHO-
MOJICKYJISIPHOM TEOpUM CTPOEHHUS BeLecTBa, O (PU3MUYECKOW CYIIHOCTH SIBICHHM HpUpOAbl (MEXaHHUYECKHUX,
TEIUIOBBIX, 3JIEKTPOMArHUTHBIX U KBAHTOBBIX); YMEHUE Pa3IMyaTh SBJICHUS MO OMHCAHUIO UX XapaKTEPHBIX CBOWCTB
U Ha OCHOBE OIBITOB, JEMOHCTPUPYIOIIUX JaHHOE (pU3MUECKOoe SBIIEHHE; YMEHHE pACIIO3HaBaTh MPOSBICHHUE

HU3YUCHHBIX (l)I/I3I/I‘{eCKI/IX SIBIICHUH B OKpYyKaromeM MHUPE, BbIACIIAA UX CYHICCTBCHHBIC CBOMCTBaA (HpI/I3HaKI/I)

BJ'Ia,[[CHI/Ie OCHOBaMH ITOHATUHHOIO arrapara 1 CUMBOJIMYCCKOI'O A3bIKa (I)I/I3I/IKI/I " UCIIOJIB30BAHUC UX IJIS PCIICHU A
y‘l€6HI>IX 3aaa4; YMCHHUC XapaKTCPHU30BATb CBOICTBa TCI, (1)I/I?>I/I‘I€CKI/IG SABJICHUSA W TIPOLCCChI, HCIIOJIbB3YA

(I)YHI[aMCHTaJ'II)HBIC 1 OMIIUPHUYCCKUC 3aKOHBI

YMeHue onuchiBaTh HN3YUCHHBIC CBOMCTBA T€Il U (1)I/I3I/I‘-ICCKI/IC SABJICHUS, UCIIOJIB3YSL (1)I/I3I/I‘-ICCKI/IC BCIIMYHHBI

Brnanenue ocHoOBaMU METOJIOB HAaYYHOI'O ITIO3HAHUA C y‘-IéTOM CO6J'IIOI[CHI/IH IIpaBHJI 0e30I1acHOro TpyHaa: Ha6J'IIO)IeHI/IC

(bu3NYECKUX SIBICHUMN:
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YMEHHE CaMOCTOSITEIbHO COOMpPATh 3KCIEPUMEHTAIbHYI0 YCTAaHOBKY M3 JaHHOro Habopa o0OpyIoBaHMS IO
WHCTPYKIIMH, ONMCHIBATH XOJI OIBITA U 3aIUCHIBAThH €TO PE3YNIbTAThI, (HOPMYIUPOBATH BHIBOJIBI;

MIPOBEJICHUE MPSAMBIX W KOCBEHHBIX H3MEpPEHHH (M3MUECKHX BEJIWYMH: YMEHHE IUIAHUPOBATh HW3MEPEHMS,
CaMOCTOSITENTLHO COOMPATh IKCHEPUMEHTATBHYIO YCTAHOBKY IO WHCTPYKIIMH, BBIUYUCISITH 3HAUCHUE BEIIMYUHBI U
aHAJIM3UPOBATH MOTYYCHHBIE PE3YNIbTAThI C YUETOM 33JaHHOM MOTPEUIHOCTH Pe3y/IbTaTOB U3MEPEHHIA;

MPOBEACHUE HECIOXKHBIX SKCIEPUMEHTAIBHBIX HMCCIEIOBAHUM; CAMOCTOSTEILHO COOMpaTh IKCIEPUMEHTAIBHYIO
YCTaHOBKY U TNPOBOJIUTH HCCIEAOBAHUE [0 WHCTPYKIUH, MPEACTABIATH MOJYYEHHbIE 3aBUCUMOCTH (PU3UUECKHUX

BEJINYHMH B BUJIC Ta6JII/IH u Fpa(bI/IKOB, YUYUTBIBATDb NOTPCUIHOCTHU, A€JIaTh BBIBOABI 110 PE3YyJIbTaTaM UCCIICIOBAHUS

[lonnmaHue xapaKTepHBIX CBOMCTB (pU3MUECKUX MOJeNnel (MaTepuanbHasi TouKa, abCOIIOTHO TBEPOE TEJI0, MOAEIN
CTPOEHUS T'a30B, XKUJIKOCTEH U TBEPABIX TeJ, IJIAHETapHas MOJENb aToMa, HyKJIOHHas MOJEIb aTOMHOIO s1pa) U

YMEHHUE IPUMEHSTh UX 151 OObSICHEHUS (PH3UUECKUX MPOIIECCOB
YMeHue oOBACHATh (PU3NYECKUE MPOLECCHl U CBOMCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE CUTyallud IPAKTHKO-

OPUCHTHUPOBAHHOI'O XapaKTEpa, B 4aCTHOCTHU, BBIABJIATL IMIPUYXMHHO-CIICACTBCHHLIC CBA3HW U CTPOUTH 00BSCHEHHE C

OHOpOﬁ Ha U3YyYCHHBIC CBOMCTBaA (1)I/ISI/I‘ICCKI/IX HBHCHHﬁ, Q)HSI/I‘IGCKI/IC 3daKOHBbI, 3dKOHOMCPHOCTHU 1 MOACIIN

YMeHue pemaTh pacu€THble 3a1aun (Ha 6a3e 2 — 3 ypaBHEHMIi), UCTIONB3Ys 3aKOHBI M ()OPMYIIbI, CBA3bIBAIOIINE
¢u3nuecKkrue BEIMYMHBI, B YaCTHOCTH, 3alMCHIBaTh KPAaTKOE YCJIOBHME 3a/ayH, BBISBIATH HEJOCTAIOIINE JaHHbIE,
BBIOMPATh 3aKOHBI M (OPMYIIbI, HEOOXOUMBIE I €€ pelIeHHs], UCII0Ib30BaTh CIIPAaBOYHbBIE JAaHHBIE, IPOBOIUTH
pacuéTel M OLIEHHWBATH PEATUCTUYHOCTH IOJIyYEHHOTO 3HAYeHUsS (PU3MYECKON BEIMUYMHBI; YMEHUE OIpPENENsTh

PasMEPHOCTH (bI/I3I/I‘-IeCKOI71 BCJIIMYHHEI, HOHy‘IGHHOﬁ IIpU pCHICHUH 3a1a4Un

YMmenue XapaKTCPU30BaAThb IMPUHIUIIBL HeﬁCTBHH TCXHUYCCKUX YCTpOﬁCTB, B TOM YHCIIE OBITOBBIX HpI/IGOpOB, u
MPOMBIINIJICHHBIX TCXHOJOTMYCCKUX IHMPOHECCOB IO HMX OMNHWCAHWIO, MCIIOJIB3yd 3HAHUA O CBOMCTBaxX (1)I/I3I/I‘-IeCKI/IX

SIBIICHUI U HCOGXOJII/IMLIC (I)I/I3I/IquKI/IC 3aKOHOMCPHOCTHU

71



10

11

VYMeHHue HCTONB30BaTh 3HAHUSA O (PU3MYECKUX SBICHHUIX B ITOBCEAHEBHOM JKU3HM IS 0oOecredeHus: 0e301acHOCTH
npu oOpanieHuu ¢ OBITOBBIMH MPUOOpPAMH M TEXHUYECKHMMH YCTPOMCTBaMHU, COXPAHEHUS 3A0POBbS M COOIIOICHUS
HOPM 3KOJIOTMYECKOT0 MOBEACHHS B OKPYXKAIOLIEH cpesie; MOHMMaHHe HEOOXOAMMOCTH NMPUMEHEHUS TOCTIKCHUN

(U3MKK ¥ TEXHOJIOTUH [T PallMOHAIBHOTO IPUPOIOTIONB30BAHMS

OmnbIT moucka, mpeoOpa3oBaHus W TMpeACTaBICHUS UHPOPMALUU (PU3NYECKOTO COJIEPYKAHHUS C HCIIOJIb30BaHUEM
MH(OPMALIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUN; YMEHHUE OLICHUBATh JOCTOBEPHOCTH MOTYyYEeHHOUW MH(OpMALNH
Ha OCHOBE MMEIOLINXCS 3HAHUN U JIOTIOJHUTEIBHBIX HICTOYHUKOB; YMEHUE HCIIOJIb30BATh MIPU BHIOJIHEHHH y4eOHBIX
3aJlaHuil Hay4YHO-TIOMYJSPHYIO JIUTEPATYpPy (PU3UYECKOTO COJEp>KaHUsl, CIIPAaBOYHBIE MaTepUalbl, PECYpPChl CETH
WuTepHer; Bnagenne 6a30BBIMU HABBIKAMHU MPe0Opa3oBaHus WH(GOPMAIIMH U3 OAHOM 3HAKOBOW CHCTEMBI B IPYTYIO;
YMEHHE CO3/1aBaTh COOCTBEHHBbIE MUCHMEHHBIE M YCTHBIE COOOIICHHMS HAa OCHOBE HMH(OPMALUMU U3 HECKOJIBKHX

HUCTOYHHUKOB
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IHEPEYEHbD 3JIEMEHTOB COAEPKAHUSA, ITPOBEPAEMbBIX HA OI'D 110 PU3UKE

Kon IIpoBepsieMblii 3JIEMEHT COJIePKAHUS
1 MEXAHUWUYECKUE SBJIEHUA
11 Mexannueckoe nBuxkeHue. MarepuanbHas Touka. Cuctema otcuéra. OTHOCUTENBHOCTD IBUXKEHUS
19 PaBHOMepHOE 1 HepaBHOMepHOE JBMKeHUe. CpeaHss ckopocTh. Dopmyiia Ui BEIYUCICHHs CpeaHeii ckopocTH: V = S/t
PaBHOMEpHOE TIPAMONIMHEMHOE [BIKEHHE. 3aBUCHMOCTh KOOPAMHATHI Tejla OT BPEMEHH B Cllyda€ pPaBHOMEPHOTO
MPSIMOJIUHEIHOTO JIBUKCHHUS:
1.3 —
xX(f)=x,+vt
I'paduku 3aBUCUMOCTH OT BPEMEHH JUTS TIPOCKIIMUA CKOPOCTH, MTPOSKIIUN TIEPEMECHHS, ITyTH, KOOPAMHATHI IPH PABHOMEPHOM
MPSIMOJIUHEIHOM JBUKCHHUH
3aBUCHMOCTb KOOPJIMHATHI T€JIa OT BPEMEHU B CIIy4ae paBHOYCKOPEHHOT'O MPSIMOJIMHEMHOTO IBU>KEHHUS:
!Q
Sylf)=vg = f+ay* =
1.4 ()= Vo, x4 0% 5
@opMyIIBI ISl TPOEKIUHU ITEPEMENIEHUS, TPOCKIUN CKOPOCTH U MPOEKIUN YCKOPEHUS IIPU PAaBHOYCKOPEHHOM NPSMOJIUHEHHOM
JIBUKCHHUHU:




1.5

1.6

FE
s ()= -1 —
Sx() Upy T +dy 2
U_,{.(f) =Upx T, L,
a. (f)=canst,

=2
Usy Uiy a5y

I'paduku 3aBUCUMOCTH OT BPEMEHU JIJIsl TPOCKITUU YCKOPEHUSI, TPOCKITUU CKOPOCTH, IPOSKIINH ITepEMEIICHUS, KOOPIUHATHI IIPH
PaBHOYCKOPEHHOM MPSAMOJIMHENHOM JBHKECHUU
CBobomnoe magenue. GopMyIibl, OMUCHIBAIONINE CBOOOJHOE IMAJeHHE Teja MO BEPTUKAIH (IBWKCHHE Tejla BHU3 HIIM BBEpX
OTHOCHUTCJIbHO ITOBCPXHOCTHU 36MJ‘II/I). rpaCI)I/IKI/I 3aBUCUMOCTH OT BPCMCHHU JIA ITPOCKIUHU yCKOpeHI/I}I, IPpOCKOHUHN CKOPOCTH H
KOOleI/IHaTI)I HpI/I CBO6OIIHOM ImaacHUM Tejia 110 BepTI/IKaJII/I
CKOpOCTb PaBHOMCPHOI'O ABUKCHHUA TCJIA 110 Opr)KHOCTI/I. Hal‘[paBJ‘IeHI/Ie CKOpPOCTH.
dopMyta Ji71s1 BBIYUCICHUS] CKOPOCTH YEpPe3 PaInyC OKPYKHOCTH U MIEPUO OOpaIlleHHUS:

_ 2mR

ST

[lenTpocTpeMuTenbHOe yckopeHue. HampapiieHue 1eHTpOCTPEMUTENBHOTO YCKOpeHUs. PopMmyiia 1j1sl BBIUHUCICHUS YCKOPEHUS:

®dopmyia, cBsI3bIBaIOIIast IEPUOJT U YACTOTY OOpaICHHUS:

Vo= ?
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Macca. IInotHocts BemecTBa. @opmyiia JJ1sl BBIYUCICHUS TITIOTHOCTH:

_m

1.7 V
1.8 Cuna — BektopHas gusnueckas BenuurnHa. CloskeHue Cuil
1.9 SBnenue nnepuuu. llepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
1.10 F=m-d
CoHanpaBieHHOCTh BEKTOPA YCKOPEHUS Tella U BEKTOpa CHIIbI, IEHCTBYIOIIEH Ha TEO
B3aumoneiictue ten. Tperuit 3akoH HeroToHa:
1.11 F. p I _Fl—>2
Tpenue nokos u TpeHue ckoibxeHus. opmMyiia i BBIYUCICHUS MOJYJIS CHIIBI TPEHUS CKOJIbKEHMUS:
F_=u-N
112 wp =
Hedopmarus Tena. Yrpyrue u Heynpyrue nepopmanuu. 3aKoH ynpyroi aedopmanuu (3akoH ['yka):
1.13 F=Ik-Al
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1.14

BCGMI/IpHOC TATOTCHHEC. 3aKOH BCCMHUPHOI'O TATOTCHUSA:

my -,
F=Gg.—1 2%
R
Cuta TsoKecTH. Y CKOpeHHe CBOOOHOTO MaICHUS.
®dopmyna 1751 BBIYUCICHUS CHIIBI TSHKECTH BOJIHM3H moBepxHocTH 3emin: F = mg.

Juxenue miaanet Bokpyr Connua. [lepBas kocmudeckas ckopoctb. HeBecoMocTh U nieperpy3ku

1.15

1.16

1.17

1.18

Nwmnynbe Tena — BekTopHas pu3nyeckas BeIUYUHa.
p=mi
Nmnynbe cucremsl Ten. M3MeHnenne umnynbsca. MMImynbe cusibl
3aKOH COXpaHEHHUs UMITYJIbCA JJI 3aMKHYTON CHCTEMBI TEJI:
p=nyU +m, U, =const
PeaxkTnBHOE ABMKEHIE

Mexanunueckas padota. @opmMyria /il BEIYUCICHUS pa0OThI CHJIBI:

A=Fsooscx

Mexannueckast MOIITHOCTD:

nN=4
r

Kunernueckas n NMOTCHIHAJIbHAA SHEPIHUs. CDopMyna JJIA BBIYUCIICHU S KHHETHYECKOM OHEPTHUHU:

76



HE)E
Ep=—r

TeopeMa 0 KHHETHYCSCKOU OHEPIHH. d)opMyJIa JJIs1 BBIYUCIICHUA HOTCHHH&HBHOfI OHCPIuM T€jia, IOAHATOIO

HaJ 3eMIIEH:

E,=mgh

MexaHnuueckas OHCPI'UA:

E=E;.+E p
1.19 . o
3aK0oH COXpaHEHUsI MEXaHUYeCKOH 3Heprun. PopMmyiia Jjisl 3aKOHA COXPAHEHUSI MEXAHUYECKOW SHEPTHH B OTCYTCTBUE CHJI
Tpenus: E = const.
[IpeBparnieHne MEXaHMYECKOW SHEPTUU MIPU HATTMYUH CHIIBI TPCHHUSI.
[IpocThie MexaHU3MBI. «30JI0TOE MPABUIIO» MEXAHHUKH.
Poruar. Moment cuibsl: M - Fl.
VYcnoBue paBHOBECHS pblyara:
M +M, +..=0
1.20
[TonBwxHbIN 1 HenoABWKHBINA 0;10ku. KIT/] mpocThIx MexaHU3MOB,
n= A‘E[ME:&E&.H
A—aarpaqe:ﬂ:ﬂaﬂ
121 JlaBneHue TBEPAOIO TeENA.
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dopMmyra 17151 BEIYUCIICHHS TaBJICHHS TBEPIOTO Tena:

_F

JaBnenue raza. ATMocdepHoe JaBieHHUE.
IM'uapocTaTuyeckoe 1aBlieHUE BHYTPH KUJIKOCTH.

(DOpMYJ'Ia JJI BBIYMCIICHUA JAaBJICHUSA BHYTPHU JKUAKOCTH!

P=pg+Du,
1.22 3akoHn [lackansa. ['uapaBnuyeckuii npecc
3akoH Apxumena. @opMmyiia Jisl oNpeAesiCHUs BHITAIKUBAIOLIEH CHIIbI, IEHCTBYIOIIEH Ha TENO, MOrPYKEHHOE B KUJIKOCTh WIIH
ras:
1.23
Fam =pEV
VYcnosue miaBanus tena. [lnaBanue cynoB 1 Bo3ayXxoIulaBaHHe
Mexannyeckue Koiaebanus. AMILUTATY 1A, IEPUOJ] U YacToTa Kosiebanuii. @opMyiia, CBA3BIBAIOIIAS YaCTOTY U MEPUOJ] KOJIeOaHUH:
1.24 1
YT
1.25 Matematuueckuil U Ipy>KMHHBIN MasTHUKH. [IpeBpaliieHne sHepruu npu KojaedareIbHOM JBUKCHUH
1.26 3aryxatomue konedbanus. BeinyxeHHble koneOanus. Pezonanc
Mexanunueckue BoiHbI. [IpogonbHbIe 1 onepedHble BOJHBL. J[1MHA BOJIHBI M CKOPOCTb PACIIPOCTPAHEHHUS BOJIHBIL:
1.27 w=u-T
1.28 3ByK. ['pomMKOCTh 1 BbICOTa 3ByKa. OTpakeHHE 3BYKOBOW BOJTHBI HAa TPpaHUIIE ABYX cpel. UH(pa3Byk U yIbTpa3ByK
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1.29

1.30

IIpaxmuueckue pabomol

W3mepenue cpeaHel MIOTHOCTH BEIIECTBA; apXUMEIOBOW CHIIBI; KECTKOCTU MPYKUHBL, KOA(D(DUIIMEHTA TPEHUS CKOJIBKECHUS;
paboThI CUITBI TPEHUS, CUJIBI YIIPYTOCTH; CPEIHEN CKOPOCTH JIBHKEHUS OpYyCKa M0 HAKJIIOHHOW IJTIOCKOCTH; YCKOPEHUS OpycKa MpH
JBUKEHUM 110 HAKJIOHHOM IUIOCKOCTH; YacTOThl M IepHoJa KoJeOaHWH MaTeMaTHYECKOTrO MasTHHKA; YacTOThl U Iepuoja
KoJe0aHui MPYKUHHOTO MAasiTHUKA; MOMEHTA CUJIbI, IEHCTBYIOIIETO Ha pblyar; paboThl CHIIbI YIIPYTOCTU MPHU MOABEME Ipy3a C
MOMOIIBIO HEMOABIKHOTO 0JI0Ka; pabOThI CUIIBI YIIPYTOCTH IIPU HOJbEME Ipy3a C MOMOIIBIO MOJIBUKHOTO OJI0Ka.
HccnenoBanne 3aBUCUMOCTH apXMMEIOBOM CHJIBI OT O0BbEMa MOTPYKEHHOM dYacTU Tejla M OT IUIOTHOCTH JKUAKOCTH;
HE3aBHCUMOCTH BBITAJIKUBAOILIEH CHUJIBI OT MAcCChl TEJIA; CUJIbI TPEHUSI CKOJIBKEHUSI OT CHJIbI HOPMAJIBHOTO JIaBJIEHMS U OT pojia
MOBEPXHOCTHU; CUJIbI YIPYTOCTH, BOSHUKAIOILIEH B MPYXKUHE, OT CTENEHHU AeopMaliu MpyKUHBI; YCKOPEHUs Opycka OT yriia
HaKJIOHA HAIIPaBJISIOLIEH; mepro/ia (4acToThl) KosieOaHUI HUTSHOTO MasiTHUKA OT JUIMHBI HUTH; IEPHUO/1a KOJIEOAHU IPYKUHHOTO
MasiTHUKA OT MaccChl Ipy3a U KECTKOCTU MPYKUHBI;, HCCIEA0BaHNE HE3aBUCUMOCTH NEproia KoJeOaHui HUTSHOTO MasiTHUKA OT

Macchl rpy3a. [IpoBepka ycinoBus paBHOBECHS phluara

Quzuueckue a6nenus 8 npupooe. TIPUMEPHI ABUKEHUS C PA3TUYHBIMU CKOPOCTSIMH B dKUBOW M HEKUBOUW MPUPOJIE, ICUCTBUE CUITBI
TpPEeHHs B MPUPOJE U TEXHUKE, MPUIMBBI U OTJIMBBI, ABMKEeHUE MIaHeT CONHEYHOW CHCTEMBbI, pEaKTUBHOE JIBUKCHHE >KHUBBIX
OpraHU3MOB, PbIYaru B TeJI€ YEJIOBEKa, BIUSHUE aTMOC(HEPHOTO JABICHUS Ha JKUBOW OPraHU3M, IUIABaHHE PHIO, BOCIIPHUSTHE

3BYKOB JKMBOTHBIMHU, 3E€MJICTPACCHUC, celicMHU4YecKre BOJIHBI, IYHAMHU, 3XO0O

1.31

Texnuueckue ycmpoticmea: CIMIOMETp, JaTYUKH TOJO0XKEHHUS, PACCTOSIHUS M YCKOPEHHUs, TUHAMOMETP, MO/ IIUITHUKH, PAKETHI,
pblYar, MOJABMKHBIA W HETOABKHBIA OJIOKH, HAKJIOHHAS TUIOCKOCTh, MPOCTHIE MEXaHU3MBbI B OBITY, COOOIIAIOIINAECS COCY/IBI,
YCTPOMCTBO BOJOIPOBO/IA, THAPABIMUSCKHNA TIPECcC, MaHOMETpP, OapoOMeTp, BHICOTOMED, MOPIIHEBOW HACOC, aPEOMETP, IXOJIOT,

HCIIOJIb30BAHUC YJIBTPA3BYKaA B 6BITy 1 TCXHHUKC

TEIUIOBBIE ABJIEHU A

2.1

OCHOBHBIC MOJIOKCHUS MOHCKYHHPHO'KHHCTHHCCKOﬁ TCOpHUU CTPOCHUA BCIICCTBA. Mogenu TBép,Z[OFO, KHUOKOTO U ra3006pa3Horo

cocTostHUi BemiecTBa. Kpucrammueckue u amop@Hbie Tena
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2.2

JIBrokenue gacTuil BemiecTBa. CBsI3b CKOPOCTH JBMXKCHHS YaCTHIL C TeMIlepaTypoii. bBpoyHoBckoe nBrkenue, muddy3us

2.3 CmauuBaHUE M KalTWJUISIPHBIC SBJICHUS
24 TennoBoe pacmmpeHue u cxaThue
2.5 TemioBoe paBHOBECHE
2.6 Buytpennss sHeprus. Pabota u Teronepeaaya Kak crnocoObl H3MEHEHUS! BHYTPEHHEH SHeprun
2.7 Bune! Temonepenadn: TeIONPOBOHOCTD, KOHBEKIINS, U3TyICHHE
Harpesanue n oxnaxnenue tena. KoamyecTBo TEIUIOTH. Y AenbHas TEMIOEMKOCTD:
2.8 = [ — ]
QO=cml\t, -1
3aK0H COXpaHEHHUs SHEPTUH B TEIUIOBBIX MpoIieccax. Y paBHEHHE TEILIOBOTO OaJlaHca:
2.9 O +0, +..=0
Hcnapenue n konaeHcauus. I3MeHeHnEe BHYTpPEHHEW YHEPIHM B MPOLECCE MCMApEHUs U KOHJeHcaluu. KureHue *KuJIKoCTH.
2.10 V nenbHas TemoTa mapoodpaszosanus: L = Q/m
2.11 BnaxxnocTs Bo3iyxa
[InaBnenve u kpuctammmzanusa. V3MeHeHHe BHYTpPEHHEW SHEpPrUM MpHU IUIABJICHHH W KPUCTAIM3alWU. YelbHas TeruioTa
IUIABJICHUS:
2.12

e

m

80



BHyTpeHHsIst SHEpTHsl CropaHus TOIUIMBA. Y IeNibHAasl TEIJI0OTa CropaHus Toruea: g = Q/m

2.13
2.14 [Tpunnume! padoTs! TermoBeix aurateneit. KIT remioBoro asurarens
IIpaxmuueckue pabomol
N3mepenue yaenbHON TEMIOEMKOCTH METAJNIMYECKOIO LWIMHJpA; KOJWYECTBA TEIUIOTHI, MOJYyYEHHOIO BOJOM KOMHATHOM
215 TeMIeparypsl (MKCUPOBAHHOW MAacChl, B KOTOPYIO OIYILEH HarpeThlii HUIUHAP; KOJUYECTBA TEIUIOThI, OTJAHHOTO HATrPEThIM
' LMIMHIPOM, IIOCIIE OIIYCKAHMSI €T0 B BOAY KOMHAaTHOM TeMIIepaTypbl; OTHOCUTEIBHON BIAXKHOCTH BO3AYyXa; yIEIbHON TEIIOTHI
IaBieHus nbpAa. MccienoBaHue M3MEHEHUS TeMIepaTypbl BOJBI MPH PA3IMYHBIX YCIOBHSIX; SBICHUS TEIUIOOOMEHa MpH
CMEUIMBAaHNUH XOJIOAHOW U ropsue BOJBIL; IPOLECCa UCTIaPEHUS
216 Qu3zuueckue A61eHUs 8 Npupooe: TIOBEPXHOCTHOE HATSKEHHE W KAlWJUIAPHBIE SBJIECHUS B IPUPOJIE, KPUCTAUIBI B IPUPOE,
' uznyuenue ColHIla, 3aMep3aHre BOJOEMOB, MOpPCKUE OpU3bI; 00pa3oBaHKE POCHI, TYMaHa, HHEs, CHETa
217 Texnuueckue ycmpoticmea. KalWLISPbL, IPUMEPbI UCIIOJIb30BAHUS KPUCTAIUIOB, )KUKOCTHBII TEPMOMETP, TaTYUK TEMIIEPATYPHI,
' TEpPMOC, CCTEMA OTOIUIEHUS JOMOB, TUTPOMETPBI, ICUXPOMETP, apoBasi TypOHHa, IBUraTe)lb BHYTPEHHETO CTOPAHUS
3 OJIEKTPOMATHUTHBIE ABJIEHUA
3.1 OnexTpuszanus Tei. J[Ba BUa 3J€KTPUUECKUX 3apsiioB
3.2 B3aumopeiicTBue 3apspkeHHBIX Tedl. 3akoH Kynona
3.3 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia
34 Onexkrtpudeckoe rmnosie. Hampspk€HHOCTH snekTpudeckoro mois. [IpuHIMD cynepno3unuy 3JIEKTpUYECKHX Tmojed (Ha
' KaueCTBEHHOM YPOBHE)
35 Hocurenu snextpuueckux 3apsaoB. JlelicTBrE 3JIEKTPUUYECKOTO MOJI Ha dJIeKTpHUUecKue 3apsabl. [[pOBOIHUKY U TUANEKTPUKU
36 [TocTostHHBIN 3nekTpUYecKnuil TOK. JlencTBu anexkTpudeckoro Toka. Cuna Toka. Hanpsokenue.

I =qg/t,U=A/q
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BHGKTpI/I‘IeCKOC COIIPOTUBIICHHUE. y,I[eJ'II)HOG SJICKTPHUYCCKOEC COIIPOTHUBIICHUC!

3.7 R =pl/S
38 3akon Oma muis yyactka snekrpuueckon mernu: | = U/R
[TocnenoBarenbHOE COETMHEHUE TPOBOIHUKOB:
I, =I,. U=U,+U,. R=R +R,
3.9 [TapannensHoe coeMHEHNE TPOBOJAHUKOB PABHOTO COMPOTUBIICHHUS:
U=U;I=]+I;R=23.
-~ -~ .?
CMemaHHbIC COSTUHEHUS TIPOBOTHUKOB
Pabota u momHoCTh 25ekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akon Jxxoyns — Jlenma:
3.11 O=I-R-t
3.12 OmnsiT DpcTena. MarHuTHOE ToJie MPSIMOTO IPOBOIHUKA ¢ TOKOM. JIMHUHM MarHUTHON MHIIYKITUU
3.13 MarauTtHoe 1oJie MOCTOSHHOTO MarHuTa. B3aumMoieiicTBIE MOCTOSTHHBIX MAarHAUTOB
3.14 JleficTBrEe MarHUTHOTO ITOJISI HA IPOBOJHUK C TOKOM
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3.15

OnbiTel Papazes. SABaeHue 35eKTpoMarauTHoM nHaykuu. [Ipasuio Jlenma

IIpaxmuueckue pabomol
H3mepenue 37eKTPUIeCKOTr0 COMPOTUBIICHUS PE3UCTOPA; MOIIIHOCTH 3JIEKTPUUECKOTO TOKA; pabOTHI 3JIEKTPUIECKOTO TOKA.

I/ICCJ'IGI[OBaHI/Ie 3aBUCHUMOCTH CHJIBI TOKA, BOZHUKAIOIICT'O B ITPOBOJHUKE (pGSI/ICTopBI, naMnqua), OT HaIlIpsXKCHUSA Ha KOHIAX

3.16 MPOBOJIHUKA; 3aBUCHMOCTH CONPOTHBICHHS OT JJIUHBI NMPOBOAHMKA, IUIOLIAJM €ro MOMEPEYHOro CEYCHHS U YAEIHHOTO
COIIPOTHBIICHHUSL.
[TpoBepka mpaBuiIa A7 ANEKTPHUUECKOTO HAMPSIKEHUS MPH MOCIEI0BATEILHOM COCMHEHUH MTPOBOIHUKOB; MPAaBUIA JJISi CHUIIBI
JIEKTPUUYECKOTO TOKA MIPU NapalljieIbHOM COSAMHEHUH ITPOBOIHUKOB (PE3UCTOPHI U JIAMIIOUKA)

317 Dusuueckue sa6nenUs 6 npupooe: FIEKTPUUECKUE ABICHUS B aTMOC(epe, AIEKTPUUECTBO KUBBIX OPraHU3MOB, MATHUTHOE 110JI€

' 3emin, Apeiid MoiocoB, poiab MArHUTHOTO TOJIS JUIS KU3HHU HA 3eMile, TTOJISIPHOE CUSHUE

Texnuueckue ycmpoticmeéa: SIEKTPOCKOI, aMIEpMETp, BOJBTMETP, pPEOCTaT, CUETYMK DIIEKTPUUYECKOW SHEpruu,

3.18 AJIEKTPOOCBETUTENbHBIE IPUOOPHI, HarpeBaTelIbHbIE 3JIEKTPONPUOOPHl  (IPUMEPHI), DIIEKTPUUYECKHE NPEIOXPAHUTENH,
3JIEKTPOMArHuUT, 3NEKTPOABUraTeNb OCTOSHHOIO TOKA, TEHEPaTOp MOCTOSIHHOT'O TOKa

3.19 OneKkTpoMarHuTHele BoJHbI. [1IKkana 3JeKTpOMarHUTHBIX BOJIH

3.20 JlydyeBas monens cBeta. [IpsMonuHeiiHoe pacipocTpaHEeHHE CBETA

3.21 3akoH oTpaxeHus cBera. [Tnockoe 3epkano

3.22 IIpenomiienne cBeTa. 3aKOH MPENOMIICHHSI CBETA

3.23 Hucnepcus cera

3.24 JIunza. Xop nydeii B munze. okycHoe paccTosHue TuH3bl. Onrtuyeckas cuia uu3el: D = 1/F

3.25 I'ma3 xak ontudeckas cucremMa. OnTHYecKre MpruoOOpsI

3.26 IIpakxmuueckue pabomol

83



#H##Par###l13mMepenne ONTUYECKON CUITBI coOMparomel JTUH3BI, (POKYCHOTO PACCTOSHMS COOMparoimiel JIMH3BI (10 CBOMCTBY
paBeHCTBA pa3MEpOB MpeaMeTa U M300paKeHUs1, KOT/Ia MPEeMET PACIONoKEH B TBOMHOM (POKyce), MoKazaTels MpeIoMICHUs
CTEKJIA.

#i##Par##lccnenoBanne CBONCTBA M300pa)KCHUsI, TIOJYYSHHOTO C TIOMOINBIO COOMpArONIel JMH3bI; W3MEHEHUs (POKYCHOTO

pacCTOAHHUA ABYX CIOKCHHBIX JIMH3; 3aBUCUMOCTH yIJla IIPECJIOMIICHUSA CBETOBOI'O JIyda OT yIjia HaJCHus Ha I'paHUlC «BO3AYX —

CTEKJIO»

397 Qusuueckue snenus ¢ npupoode: 3armenuss ComHia u JlyHbl, 1IBeTa Tel, ONTHYECKHE SBIEHUS B atMocdepe (uBer Heba,
' pedpakius, pagyra, MUPax)

3.28 Texuuueckue ycmpoticmea: 04KU, IEPUCKOI, oToarnmapar, ONTHIECKUE CBETOBO/IBI
4 KBAHTOBBGIE ABJIEHUA

4.1 PanuoaktuBHOCTH. Anb(a-, 6eTa-, raMma-usinydeHus. Peakiuu anbda-u 6era-pacnaga

4.2 OmnsiTel Pesepdopaa mo paccesnuto ansga-uactuil. [lnanerapaas Mmoaens atoma

4.3 CocraB atromHoro siipa. M3oTomns

4.4 [Iepnon nonypacnaaa aTOMHBIX sAEp

4.5 SnepHble peakuuu. 3aKOHbI COXPAHEHUS 3apsJ0BOTO U MacCOBOIO YHCEI

46 Qusuueckue sA6leHUs 6 Npupode: €CTECTBEHHBIH PpaAMOaKTHUBHBIA (OH, KOCMHUYECKHE JIy4d, PaJMOAKTHBHOE H3ITydeHHE
' MIPUPOHBIX MUHEPAJIOB, JICHCTBUE PAJIMOAKTHBHBIX U3TYYCHUI Ha OPTaHU3M YeJIOBEKa

4.7 Texnuueckue ycmpoticmea. CIEKTPOCKOII, MHIUBUIYabHBIN T03UMETp, Kamepa BuibcoHa, siepHast SHepreTuKa
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YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O TIPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

1. ®uszuka: 8 xacc: 6a30BbIid ypoBeHb: yueOHuk .M. I[lepeimikun , A.W BanoB. —3-¢ u3a., nepepad.- Mocksa: [Ipocsemnienne,2023
2. ®usuka: 9 knacc: 6a30Bbiil ypoBeHb: yueOHUK V.M. Ilepbimikun , E.M I'yrHuK. —3-€ u3a., nepepad.- Mocksa: [Ipocsemnienne,2023

3. O.W. I'pomueBa «Puszuka» KoHTpoibHBIE U cCaMOCTOSTENbHBIE paboTHI O pu3uke K yueOHnky A.B.Ileppimkuna «Pusuka. 8
KJIace»

M. «Ox3amen» 2020
4. O.U. I'pomneBa «@Puzuka» KoHTpoIbHBIE U cCAaMOCTOSTENbHBIE Pa0OTHI O pusuke K yueouuky A.B.Ileprsimkuna «Pusuka. 9
KJ1accey,

M. «Ox3amen» 2017

5. A.B. YeGorapeBa «Tectsl o ¢pusnke k yaeOHuKy A.B.Ileprimknna «®Pusnka. 8 kinace», M. «9x3amen» , 2020
6. O.1. I'pomueBa « Tectsl o ¢pusuke k yueOHuky A.B.Ileppimkuna, E.M.I'ythuk «®usuka. 9 knace», M. «9Qx3amen» , 2020
METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA
1. ®wusuka: 8 knacc: 6a30BbIil ypoBeHb: yueOHuK V.M. [lepsinkun , A.W BanoB. —3-e u3n., nepepad.- Mocksa: [Ipocsemienue,2023
2. ®wusuka: 9 xiacc: 6a30BbIi ypoBeHb: yueOHuk V.M. [lepeimikun , E.M I'yrauk. —3-¢ u3j., nepepad.- Mocksa: [IpocBemenue,2023

3. . O.W. I'pomueBa «@Pu3uka» KoHTpoibHbBIE U cCaMOCTOSITENbHBIE pabOTHI O pu3uKe K yueOHuky A.B.Ilepsimkuna «®Pusnka. 8
KJIace»

M. «Ok3amen» 2020
4. O.M. I'pomnieBa «Puznka» KoOHTpoOIBHBIE H CAMOCTOSATENBHBIE PA0OTHI O (hn3nke K yueOHuky A.B.Ileprimknna «Dusnka. 9
KJIacey,
M. «Ox3amen» 2020

HNHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
1 — «Knacc!nas puzuxay

Anpec pecypca: http://class-fizika.ru/

2 — «Poccuiickas djiekTpoHHas mkoaa» (PILI)

pexuM gocryna: https://resh.edu.ru/for-pupil

3 - LECTA - Hudposasi niardopma 11 COBPEMEHHOH MIKOJIbI

Anpec pecypca: https://lecta.ru/ucheniku
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4 - Onyaiin-ypoku no ¢pusnke or kopnopauuu «Poccuiicknii yaeOHuK»

Anpec pecypca: https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/predmet-fizika_type-onlayn-uroki/
5 - O0pa3oBaTebHbIN caliT A1 yunTesieil «Buieoypoku B HHTEpHET»

Anpec pecypca: https://videouroki.net/

Jus yuenukoB: B ¢opmate 61ora Ha caiite GyHKIIMOHHPYET pasjael «becriaTHeie BUACOYPOKH 1O (PU3HKE
Anpec pecypcea: https://videouroki.net/blog/fizika/2-free_video/4/

6 — Onuaiin-mkona « Augoypokx»

Anpec pecypca: https://school.infourok.ru/

Anpec crpanuisn: https://infourok.ru/biblioteka/fizika/type-55

7 - ongaiiH-pecypc «100urokov.ruy»

HUcrounuk: https://100urokov.ru/o-kompanii

8 «IloaroroBka k EI'DJ nmo ¢usuxe ot llIkoaxoBo»

Anpec pecypca: https://2.shkolkovo.online/free/physics

10 — Indposoii o6pa3oBaTebHbIN pecypc AJas mkoJa «SAKiaace»
Anpec pecypca: https://www.yaklass.ru/
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