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HOACHUTEJBHASA 3AIINCKA

[Iporpamma no ¢usuke Ha ypoBHE OCHOBHOTO 00111er0 00pa30BaHus COCTABIIEHA Ha
OCHOBE TIOJIO)KEHUH W TpeOOBaHUN K pe3yslbTaTaM OCBOCHHMS Ha 0a30BOM YpOBHE
OCHOBHOM 00pa3oBaTenbHON mporpaMmel, npeactaBieHHbx B DI'OC 000, a takxke
yaétoM (enepanpHON pabouedt mporpaMmbl BocmuTaHus W KoHienuu mpemnoiaBaHus
yueOHOoro npeamera « Pu3nkay.

Conepxxanue mporpaMMbl 1o  (GU3MKE HampaBieHO Ha  (GOpMHpOBaHUE
€CTECTBEHHOHAYYHON I'PaMOTHOCTH O0YYalOIIMXCA U OPTaHU3aIUIo U3yuyeHus PU3nku Ha
NeSTEIbHOCTHOM OCHOBE. B mporpamme 1o (u3uMKe YYHMTBHIBAIOTCS BO3MOXHOCTH
yyeOHOoro mnpeaMera B peanuzanuu TpeboBanuit OGI'OC OOO k MmIaHUPYyEeMbIM
JUYHOCTHBIM M METaNpPEIMETHBIM pe3yjbTaTaM OOyUYEHHMs, a TakKe MEKIpPeIMETHbIC
CBSI3M €CTECTBEHHOHAYYHBIX Y4Y€OHBIX IPEIMETOB Ha YpPOBHE OCHOBHOTO OOLIETO
oOpa3oBaHUs.

[Iporpamma 1o (u3uke ycTaHABIMBAET pACIpElEiIeHHe y4eOHOro Marepuana Io
rojaM o0yudeHus (Mo Kiaccam), IpeajaraeT IpUMEPHYIO MOCIEA0BATEIbHOCTD U3yUECHHUS
TE€M, OCHOBaHHYIO Ha JIOTMKE Pa3BUTUSI MPEIMETHOTO COJIEPKAHUS U YUETE BO3PACTHBIX
0COOEHHOCTEH 00yUaroIUXCH.

[Iporpamma no @usuke pa3paboTaHa C LEIbIO OKAa3aHUS METOJAMYECKOW MOMOIIU
YUYUTENIO B CO3IaHUU paboueil MporpaMMBbl 0 Y4eOHOMY MPEIMETY.

®dusnka SBISETCA CHCTEMOOOPA3YyIOIIMM I €CTECTBEHHOHAYYHBIX YYEOHBIX
IPEIMETOB, MOCKOJIbKY (PM3MUECKHUE 3aKOHBI Jie)KaT B OCHOBE MPOIIECCOB M SIBJICHMIA,
M3y4aeMbIX XHMHEH, OuoJIoTHel, acTpoHOMHUEH H (usudyeckoi reorpadueii, BHOCUT
BKJIQJl B €CTECTBEHHOHAYYHYIO KapTHUHY MHpa, IPEA0CTaBIIsIeT HauOoiee sICHbIe 00pa3Lbl
MPUMEHEHUs HAYYHOTO METOJia MO3HAHMS, TO €CTh CIoco0a MOJYy4YeHHUs JTOCTOBEPHBIX
3HAHUU O MUpE.

Omna w3 TIaBHBIX 3ama4  (PU3MUECKOrOo O0Opa3oBaHUS B CTPYKType OOIIEro
00pa3oBaHUsI COCTOUT B (POPMUPOBAHUHU €CTECTBEHHOHAYYHOUM I'PaMOTHOCTH U MHTEpeca
K HayKe y OOy4aromuxcs.

N3yuenne ¢u3uku Ha 0a30BOM ypOBHE MpeArNojaraeT OBJIAJICHUE CIEeAYIOIUMU
KOMITETEHTHOCTSIMU, XapaKTEPU3YIOIIMUMH €CTECTBEHHOHAYYHYIO TPAaMOTHOCTb:

e HAYYHO OOBSICHSTH SIBJICHUS;

e OLIEHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEI0BAHMUS;

e HHTEPHPETUPOBATH JaHHBIE W MCIOJb30BaTh HAYYHBIE JOKa3aTelIbCTBA
JUTSI TIOJTyY€HUS BHIBOJIOB.

[enu m3ydenus Gu3NKKN HA YPOBHE OCHOBHOTO OOIIETO0 0Opa30BaHUS OMPEEICHBI
B Konnenmuu mnpenonaBanusi ydeOHoro mnpenMera «®Pusuka» B 00pa3oBaTeNIbHBIX
OpraHU3aUAX Poccuiickon Oenepauuu, pEeATU3YIOLINX OCHOBHBIC
oOieoOpazoBareNbHble  MpOTrpaMMbl,  yTBEpKIEHHOM  pemieHueM  Koueruu



MunucrepcTBa npocsenieHus: Poccuiickoit @eaepamnmu (mpotokosn ot 3 aexadps 2019 r.
No [TK48H).
Heaun nzyvyenus puankm:

npuoOpeTeHNEe UHTEpeca U CTPEMIICHUS OO0YJaroIMXCs K HAyYHOMY HU3YUYEHUIO
IPUPOJIbI, PA3BUTUE UX UHTEIIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTE;
pa3BUTHE MPEACTABICHUI O HAYYHOM METOAE IMO3HAHMS U (HOPMHUPOBAHHE
HCCJIEI0BATENBCKOTO OTHOIICHHS K OKPYKAIOIIUM SIBJICHHSIM;

(opMupOBaHHE HAYYHOTO MMPOBO33PEHMsI KaK pe3yjbTaTa HM3yYEHUS OCHOB
CTPOEHMS MaTEPUH U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3UKU;

(opMupoBaHHE NPEACTABICHUH O POIU (UMKU Uil Pa3BUTUA JPYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE MPEACTABICHU O BO3MOXHBIX cepax Oyayuiell npodeccuoHaIbHOU
JESITeIbHOCTH, CBSI3aHHOU ¢ (PU3UKOI, MOATOTOBKA K JalbHEHUIIEMY O0YyUEHHIO B
3TOM HAIPABJICHUU.

JlocTikeHre 3TUX LeJed TporpaMmbl MO (pU3HKE HAa YPOBHE OCHOBHOI'O OOILEro
00pa3oBaHus 00ECIIEUNBACTCS PEIICHUEM CIICTYIONIUX 3a1a4:

NpHOOpEeTEeHNE 3HAHUN O TUCKPETHOM CTPOCHHHU BEIIECTBA, O MEXaHUYECKUX,
TEIJIOBBIX, DJIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBIICHUSX

npuOOpEeTeHNEe YMEHUW OMHCHIBATh U OOBACHATH (PU3NYECKUE SIBICHUS C
MCIIOJIb30BaHNEM TIOJYYCHHBIX 3HAHUIA,

OCBOEHHE METO/IOB PEUICHHs MPOCTEHIINX PAaCYETHBIX 3374 C UCIIOJIb30BAaHUEM
(puznyeckux Mozenel, TBOPUECKUX U MPAKTUKOOPHUEHTUPOBAHHBIX 3a/1ay;
pa3BUTHE YMEHUN HAOIIOAATh MPHUPOAHBIC SBICHUS M BBINOJHATH OIBITHI,
nabopatopHble  pabOTBl M DKCHEPUMEHTAJbHBbIE  HCCIENOBAaHUS  C
MCIIOJIb30BaHNEM U3MEPUTEIHHBIX PUOOPOB;

OCBOCHHME MPUEMOB paboThl ¢ HUH(pOpManuend Q(U3NUECKOro COAepKaHus,
BKJIFOUash MH(POPMAIMI0O O COBPEMEHHBIX JOCTIXKCHUAX (PU3UKH, aHAIU3 U
KPUTHYECKOE OlICHHBaHNE WH(OpMALUY;

3HAKOMCTBO CO cdepamu TpodeCcCUOHATILHONW JEATeIbHOCTH, CBSI3aHHBIMHU C
¢u3MKON, U COBpPEMEHHBIMU TEXHOJOTHSIMH, OCHOBAHHBIMHU Ha JOCTHIKCHHUSAX
(du3HUecKol HayKH.

Ha wusydenue ¢usuku (6a30BbIi YpOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO

oOpazoBanusi otBoauTcs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B HeJENmi0), B 8
Kiacce — 68 yacoB (2 yaca B Hepenwo), B 9 kiacce — 102 yaca (3 yaca B HEHEIIO).



COILEPKXAHUE OBYUYEHUASA
8 KUIACC

Pasneu 6. TerioBbie sAiBJICHUA.

OCHOBHBIE ITOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOW TEOPUH CTPOEHUS BELIECTBA.
Macca m pasmepbl aToMOB M MOJeKyld. ONbITBI, MNOATBEPKAAIOLIME OCHOBHBIE
[IOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKON TEOPHUH.

Mopenn  TBEPIOro, JKUAKONO M ra3o00pa3HOrO0 COCTOSHUWA  BELIECTBA.
Kpucrannuueckue u amopdusie Tena. OObsICHEHUE CBOMCTB Ta3oB, JKUIKOCTEH U
TBEPABIX TEJI Ha OCHOBE IIOJOKEHUH MOJIEKYJIPHO-KMHETHUECKOW  TEOPHH.
CmaunBaHue U KalWUIIpHBIE SIBICHUS. TEIIoBoe pacliupeHUe U CKaTHE.

Temmneparypa. CBsi3p TEMIIEPATYPBI CO CKOPOCTBIO TEIUIOBOTO JBUKEHHUS YACTHL.
Buytpennsia sueprus. CriocoObl M3MEHEHHsI BHYTPEHHEW SHEPTrHM: TeIionepenaya u
coBeplleHne padoTel. Buapsl Temonepenayd:  TEIIONPOBOJHOCTb, KOHBEKIIMS,
U3JIy4YEHHUE.

KonnuecTtBo TeminoTel. VYaenpHas TEMIOEMKOCTh BELIECTBA. 1e€IIOOOMEH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TEIIOBOro OanaHca. [lnaBieHne u OTBepAEeBaHUE
KpUCTAJUIMYECKUX BEIIECTB. YJenbHas Teriora ruiaBieHusd. llapooOpasoBanue u
koHneHcamusa. HMcmapenwe. Kwunenue. VYiaenpHas Teruiora  mapooOpa3oBaHUS.
3aBUCHUMOCTb TEMIIEPATYpPbl KUIIEHUS OT aTMOC(EPHOTO JaBICHHUS.

BrnaxnocTts BO3ayXa.

DHeprus TOIIMBa. Y IeJIbHAs TEIJI0Ta CTOPAHUs.

[Ipunuune! padots! TemnoBeix Asurateneit KI1/I tenmnoBoro nurarens. Temnosbie
JBUTATENIN U 3alATA OKPYKAIOIIEH Cpebl.

3aKOH COXPAaHEHMsI U IIPEBPALEHUS SHEPTUU B TEIJIOBBIX MPOLECCAX.

Jemoncmpayuu.

1. HabmroneHnue 6poyHOBCKOTO JBUKECHHUS.

Habmonenue nuddysun.

Habmronenune SsBIIeHU CMauMBaHKS M KaIMJLIIPHBIX SBJICHUM.

HabGuroienue TemnoBoro paciupeHust Ted.

N3meHenue paBieHus ra3a NOpu H3MEHEHMHM OO0bEMA W HArpeBaHUM WIIU
OXJIAXKJICHUH.

vk W

6. [IpaBuia u3mMepeHus TeMIepaTyphl.

7. Bunael Tenmonepenayu.

8. OxJaXXJIeHHEe MPU COBEPIICHUH PAOOTHI.

9. HarpeBanue npu coBepiieHUH paOOThl BHEITHUMH CHJIAMHU.
10. CpaBHEHHE TEIUIOEMKOCTEN PA3IMUHBIX BEIIECTB.

11. HaOnronenne kuneHus.

12. HabnrogeHne mocTosTHCTBA TeMITepaTyphl MPH TJIaBJICHUH.



13. Moaenu TEeIJIOBEIX ABUTaTEIIEH.

Jlabopamopnwie pabomel u onvimol.

1. OnbITHI IO OOHAPYKEHUIO ACHUCTBUS CHJI MOJIEKYJIIPHOTO MPUTSKEHUS.

2. OmnbITHI 10 BBIPAIIMBAHUIO KPUCTAJLIOB IOBAPEHHOW COJIM WJIM caxapa.

3. OnbITel 1O HaOMIOIEHUIO TEIUIOBOTO PACIIUPEHHUS Ta30B, XKUAKOCTEH U

TBEPABIX TEIL.
4. OmpeneneHue JaBJICHUS BO3yXa B Oa/NIOHE HITPUIIA.
OnbITHI, IEMOHCTPUPYIOUTUE 3aBUCUMOCTh JJABJICHUS BO3AyXa OT €ro o0béma u
HarpeBaHUs WA OXJIAKICHHUS.

6. IIpoBepka TUIoOTE3bl JTUHEHHON 3aBUCUMOCTH JJIUHBI CTOJIOMKA XUIAKOCTH B
TEPMOMETPUUYECKOUN TPYOKE OT TEMIIEPATYPHI.

7. HaOnroneHue W3MEHEHUs BHYTPEHHEW DSHEpruM Tejla B pe3yJsibTare
TerIonepeaaui U paboThl BHEITHUX CHUJL.

8. HccnenoBanue siBJCHUS TEIIOOOMEHA MPU CMEIIUBAHUM XOJIOAHOW U ropsiuei
BO/IBI.

9. OmnpeneneHne KOJIUYECTBA TEIJIOTHI, MOJYYEHHOTIO BOAOW MPHU TEIIOOOMEHE C
HarpeThiM METAUTMYECKUM [UIHHAPOM.

10. OnpeneneHne yaeabHON TEITOEMKOCTH BEIIECTBA.

11. UccnenoBanue mpoiiecca uCrapeHus.

12. OnpenesieHne OTHOCUTENIBHON BIIAJKHOCTH BO3yXa.

13. OnpeneneHne yaeabHOM TeIIOTHI IUIABJICHUS JIbJA.

Pa3znes 7. JaekTpudecKkue 1 MAarHUTHbIE SIBJICHHS.

OnekTpuzauus Ten. [[Ba pola JIEKTpUYECKHX 3apsAaoB. BzaumopeiicTBue
3apspKeHHBIX Ted. 3akoH KyioHa (3aBUCMMOCTH CUJIbl B3aUMOJAECHCTBHS 3apsiKEHHBIX
TEJ OT BEJIMYMHBI 3aPSJI0B U PACCTOSHUS MEXKIY TEIIAMH ).

Onektpuueckoe 1mone. HanpsoxkéHHOCTh  dnekTpuueckoro mnojis. I[IpuHnmn
CYyHEPHO3ULINH JIEKTPUUECKUX TOJIeH (Ha KAYECTBEHHOM YpPOBHE).

Hocurenu »snexkTpuyeckux 3apsgoB. DJIEMEHTAPHBIA AIEKTPUUYECKUI 3apsl.
Crpoenue atoma. [IpoBOAHUKM W IUAJIEKTPUKU. 3aKOH COXPAHEHHS DJIEKTPUUECKOTO
3apsiaa.

DJIEKTPUYECKUM TOK. Y CIOBUS CYIIECTBOBAHUS JIEKTPUIECKOTO TOKa. McTouHmKM
MOCTOSIHHOTO TOKa. JIeHCTBHSI JJIEKTPUUYECKOTr0 TOKa (TEIUIOBOE, XUMHUYECKOE,
MAarHUTHOE). DJIEKTPUUECKHUI TOK B HKUIKOCTSIX U razax.

Dnektpuueckas uenb. Cuia Toka. DJeKTpuueckoe HamnpsbkeHue. COmpoTHUBIICHUE
IPOBOJHMKA. YJIEJIbHOE COINPOTUBJIECHUE BemlecTBa. 3akoH OMa [ y4yacTka UEIH.
[TocnenoBarenbHOE U MapaIeIbHOE COCTMHEHUE TPOBOHUKOB.

Pabota w® MOIIHOCTH BJEKTPUYECKOTO Toka. 3akoH Jxoyns—JleHua.
DneKkTpudecKue e U TOTPEOUTENH JJIEKTPpUYECKOW 3Hepruu B ObITy. KopoTkoe
3aMbIKaHHE.



[ToctostHHbIE MarHuUTHL. B3auMOJENCTBHE MOCTOSHHBIX MAarHUTOB. MarHuTHoOE
nose. MarautHoe 1noJsie 3eMJIM M €ro 3HaYeHue sl xu3HU Ha 3emie. OnsiT OpcTesa.
MarauTHoe moyie 3JIEKTPUYECKOro Toka. [IpuMeHeHue 3IEKTPOMAarHuTOB B TEXHHKE.
JlelicTBE MAarHUTHOTO IOJIS1 HA MPOBOJIHUK C TOKOM. DJIEKTPOJBUIATENb MIOCTOSHHOTO
ToKa. lcnonp30BaHUE SIEKTPOJABHUrarelied B TEXHUYECKUX YCTPOWCTBAX W HA
TPaHCIOPTE.

Oneitel Dapanes. SABneHue sneKTpoMarHUTHOM HHAYKUMH. [IpaBuno Jlenuma.
Onextporenepatop. CrnocoObl MOMYYEHUS! IICKTPUUYECKON PHEPruu. DIEKTPOCTAHIINU
Ha BO30OHOBIISIEMbIX HCTOYHUKAX YHEPTUU.

Jemoncmpayuu.

DIIeKTpU3aLUS TEIL.
JIBa poJia 3IIEKTPUUECKUX 3apsS0B U B3AMMOJCHUCTBUE 3aPSIKEHHBIX TEI.
Y CTpOUCTBO U IEUCTBUE JIEKTPOCKOTA.
DIIEKTpOCTaTUYECKAs] HHAYKIHS.
3aKOH COXPAHEHHUS NEKTPUUECKUX 3aPSAI0B.
[TpoBOAHUKY U AUDIICKTPUKH.
MoenupoBaHre CUIOBBIX JIMHUN 3JIEKTPUUECKOTO TOJIA.
M cTOYHMKHM TOCTOSIHHOTO TOKA.
JIeCTBHS DIEKTPUUECKOTO TOKA.
. DNEKTPUYECKUHN TOK B KHUJIKOCTH.
. 'a30BbI1 paspsa.
. I3MepeHune cuiibl TOKa aMIePMETPOM.
. I3MepeHne 371eKTpHUIeCKOTro HANPSKEHUST BOJIbTMETPOM.
. Peocrar u marasuH COIpOTUBIICHUHN.
. B3aumoeiicTBre MOCTOSSHHBIX MAarHUTOB.
. MonenupoBaHre HEBO3MOKHOCTH PA3/ICJICHUS MOJTIOCOB MarHuTa.
. MoaenupoBaHue MAarHUTHBIX MOJIEN MOCTOSHHBIX MAarHUTOB.
. OneIT Dpcrena.
. MarnuTHOE€ 1noJie ToKa. DJIEKTPOMArHuT.
. JleiicTBHE MAarHUTHOTO MOJISI HA TPOBOJIHUK C TOKOM.
. DNEKTPOABUTATEIb MOCTOSTHHOTO TOKA.
. UccrnenoBanue sIBIICHUS JIEKTPOMArHUTHON MHIYKIIUH.
. OnbiThl Papajes.
. 3aBUCHUMOCTh  HalpaBJI€HUs HUHAYKIHMOHHOTO TOKAa OT YCIOBUH €ro
BO3HUKHOBEHUSI.
25. DIEKTPOreHEPATOp MOCTOSTHHOTO TOKA.
Jlabopamopnwie pabomul u onvimol.
1. OmpITel 1O  HAOMIONEHWIO  DIEKTPU3ANMH Tel HWHAYKIUEH ©  Tpu
CONIPUKOCHOBEHUH.
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10.
11.
12.

13.
14.
15.

16.
17.

18.
19.
20.
21.

Uccnenoanne JeWCTBUSL  DJIEKTPUYECKOTO TOJII HA TMPOBOJHUKU U
JTUBJIEKTPUKH.

COopka u mpoBepka pabOTHI IEKTPUIECKOHN IIEMU TTOCTOSHHOTO TOKA.
N3MepeHne u peryimpoBaHUe CUJIbI TOKA.

N3MepeHne U peryJImpoBaHUE HATIPSKEHUS.

UccnenoBanne 3aBUCMMOCTH CHJIBI TOKa, HWIYIIETO 4Yepe3 pPe3UcTop, OT
CONPOTUBJICHUS PE3UCTOPA U HAMPSKEHUSI HA PE3UCTOPE.

OnbITeI, TEMOHCTPUPYIOIINE 3aBUCHUMOCTb JJIEKTPUUYECKOTO COIPOTUBIICHUS
IPOBOJHUKA OT €ro JJIMHBI, IUIOMAAU MTONEPEYHOT 0 CEYEHUS U MaTepuaa.
IIpoBepka TpaBWJIa CIIOXKEHUS HANPSHKEHUM TPU  MOCIEA0BATEIbHOM
COCMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mnpaBwia s CWIbl TOKAa NPU MApaJJIEIBHOM COCIMHEHUU
PE3UCTOPOB.

Omnpenenenue pabOTHI AIEKTPUIECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOP.
Ornpenenenre MOUTHOCTH AJIEKTPUUYECKOTO TOKA, BBIACIIEMON HA PE3UCTOPE.
Uccnenoanne 3aBUCUMOCTH CWUJIBI TOKa, HUAYIIETO Yepe3 JaMIIOYKy, OT
HaIpsKEHUS Ha HEW.

Onpenenenue KIIJ[ nHarpeBarens.

HccnenoBanre MarHUTHOTO B3aUMO/ICUCTBUS MOCTOSIHHBIX MAarHUTOB.
N3ydeHne MarHUTHOTO MOJISI MOCTOSIHHBIX MAarHUTOB MPU UX OOBEAUHEHUU U
pa3ieyiCHUHN.

Uccnenosanne neCTBUS 3JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPETIKY.
OnbIThI, JEMOHCTPUPYIOLIME 3aBUCUMOCTb CUJIbI B3aUMOJEHUCTBUSL KaTYIIKH C
TOKOM M MarHuTa OT CHJIbI TOKA Y HAIllPaBJICHUS TOKA B KaTYIIIKE.

N3ydenue neiicTBUSI MArHUTHOTO MOJISl HA TPOBOJAHUK C TOKOM.
KoncTtpyupoBanue u uzydeHue padoThl JJICKTPOABUTATENS.

Nsmepenue KIIJI asekTpoaBUrareibHOM yCTaHOBKH.

OnpITel 1O WCCJEAOBAaHUIO  SIBIICHHUSI  DJIEKTPOMArHUTHOM  WMHIYKIIUH:
UCCIIeIOBAaHUE U3MECHEHUHN 3HAUCHUS U HAIIPABJICHUS] WHIYKIIMOHHOTO TOKA.



9 KUIIACC

Pa3nea 8. Mexannueckue siBJICHHUS.

Mexannueckoe  ABWKEHHE. MarepuanbHas  Touyka. Cucrema  OTcuéra.
OTHOCUTENIBHOCTh ~ MEXaHMYECKOTO  JBUXKEHUA. PaBHOMEpHOE MPSMOJUHEHUHOE
nBxkeHue. HepaBHOMepHOe mpsMoJiMHEWHOe naBuxkeHue. CpenHsisi U MIrHOBEHHas
CKOpOCTB T€Ja IPU HEPABHOMEPHOM JBUKCHUH.

Yckopenue. PaBHoyckopeHHOE NpsMoiuHeHOe aBkeHne. CBoOOIHOE MajieHue.
OmnbiTel ['anunes.

PaBHOMepHOE [BH)KEHHME TIO0 OKpYyKHOCTH. Ilepmonm u wyactora oOpamieHus.
JIuHeiHas u yrioBast CKOpoCTH. LIeHTpoCcTpeMUTENbHOE YCKOPEHHE.

Ilepspii 3axk0oH Hprorona. Bropoinn 3akoH Herorona. Tperuit 3akon HreroToHa.
[IpuHUMD Cynepno3unuu Cuil.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHUs: CHiia TPEHUS CKOJIBXKEHHS, CUja
TPEHUS TTOKOS, APYTHUE BUJIBI TPEHHUS.

Cunta TSKECTH U 3aKOH BCEMHUPHOTO TATOTEHUSA. Y CKOPEHUE CBOOOHOTO MaJICHHUS.
JIBmxenne 1uiaHeT Bokpyr ComnHua. IlepBas kocMuueckas ckopoctb. HeBecoMocTh u
[IEPErpy3KH.

PaBHoBecue wmatepuanbHOMl TOuku. AOcCOMIOTHO TBEpAOe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEITIEHHON OChIO BpameHus. MOMEHT cuiibl. LIeHTp TsxecT.

Nmnynec Ttena. M3meHeHue ummyibca. MMiynbC cuiabl. 3aKOH COXpPaHEHHS
MMIyJibCa. PEakTUBHOE IBUKEHUE.

Mexanudeckass pabota U MOIIHOCTh. PaboTa CHJ TSDKECTH, YIPYTOCTH, TPEHHUS.
CBsi3p  oHeprud u  padoThl. lloTeHIManbHasi »HHEpPrus Teja, TMOJHSITOTO Hal
ITIOBEPXHOCTHIO 3eMiM. lloTeHumanbHas sHeprust cxkarod mnpykuHbel. KuHernueckas
sHeprusi. TeopemMa O KHHETHYECKOW SHEPruv. 3aKOH COXPAHEHHS MEXaHWYECKOU
SHEPIHUH.

Jemoncmpayuu.

1. HabGmroneHue MexaHWYECKOro [BMXKEHHUS Tejda OTHOCUTENIbHO Ppa3HbIX Tell

OTCYETA.

2. CpaBHeHME TIyTe€d W TPACGKTOPUM [ABUKEHUS OJHOTO M TOTO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

N3mepenne cKkopoCTH U YCKOPEHUS MPSIMOJIUHENHOTO JIBUKECHUSL.
HccnenoBanne nmpu3HaKoOB PABHOYCKOPEHHOTO JBH>KEHUS.

HaGnronenue nBmKeHUS Tella 1Mo OKPYKHOCTH.

HaGnronenne mMexaHWuecKuX SIBIICHUW, TPOUCXOJANIMX B CHCTEME OTCUETa
«Tenexka» npu €€ paBHOMEPHOM H YCKOPEHHOM JBWKCHUU OTHOCHUTEIBHO
kabuHeTa QU3UKH.

3aBUCHUMOCTb YCKOPEHUS T€Ja OT MAcChl TEJIa U IEUCTBYIOLIEH Ha HETO CUJIBI.
HaGnronenue paBeHCTBA CHIT IPU B3aMMOICHCTBHUH TEII.
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9.

10.
11.
12.
13.
14.
15.
16.

M3meHeHue Beca Tena npyu yCKOPEHHOM JIBUYKEHUU.

Ileperaua uMmiynbsca npy B3anMOJECUCTBUU TEN.

[IpeoOpa3zoBaHus SJHEPTUH NPU B3aUMOIECHCTBUU TEIL.

CoxpaHeHHe UMITyJIbCa IIPU HEYIIPYTOM B3aUMOJCHCTBUH.

CoxpaHeHHe UMITyJIbCa IPU a0COTIOTHO YIPYTOM B3aUMOJAECHCTBUU.
Habmoienue peakTUBHOTO ABM)KECHUS.

CoxpaHeHHe MEXaHUYECKOM PHEPTUU IPU CBOOOAHOM I1aJIEHUU.

CoxpaHeHHEe MEXaHMYECKOW 3HEPruu IIPU IBIDKEHUM Tella I0J JEHCTBHEM
IPYXUHBI.

Jlabopamopnwie pabomol u onvimol.

1.

10.

11.

KoncTpyupoBanue TpakTta yisi pa3roHa U JaJbHEHUIIETO0 pPaBHOMEPHOTO
JBIKCHUS IIIAPUKA U TEJICHKKH.

Omnpenenenue cpeiHel CKOPOCTH CKOJBXKEHUSI OpyCcKa WM JBUXKECHUS IIapHUKa
10 HAKJIOHHOM TIJIOCKOCTH.

OnpeneneHue yCKOpEeHHsS Tejda TPU PaBHOYCKOPEHHOM JIBHDKEHUHU 10
HaKJIOHHOW IUIOCKOCTH.

UccnenoBanne 3aBUCMMOCTH TYyTH OT BPEMEHH IMPU PaBHOYCKOPEHHOM
JBIDKCHUHU 0€3 HauaJbHOM CKOPOCTH.

[IpoBepka rumoTe3sl: €CM MPU PABHOYCKOPEHHOM JBMKEHUU 0€3 HadaJIbHON
CKOPOCTH IYTU OTHOCSITCS KakK psAJl HEYETHBIX YKCEN, TO COOTBETCTBYIOIIUE
MIPOMEXYTKUA BPEMEHU OJIMHAKOBBI.

HccnenoBanne 3aBUCUMOCTH CUJIbI TPEHHS CKOJIBKEHUS OT CHJIbI HOPMaJIbHOTO
JABJICHHUSI.

Omnpenenenre ko uIeHTa TPEHUS CKOJIBKEHUS.

Onpenenenne KECTKOCTH NPYKUHBI.

Onpenenenue pabOThI CHJIBI TPEHUS TPU PABHOMEPHOM JBIKCHUHU Teja IO
TOPU30HTAIBHOM ITOBEPXHOCTH.

Omnpenenenre pabOTHI CHIIBI YIIPYTOCTH MPU MOABEME Ipy3a C UCTIOIb30BaHUEM
HETOBU)KHOTO U MOJIBUYKHOTO OJIOKOB.

N3ydenue 3akoHa COXpaHEHUs DHEPTUH.

Pa3nen 9. MexannuyecKkue KoJie0aHUA M BOJIHBI.

Konebarenbnoe nBuwxkeHne. OCHOBHBIC XapaKTEPUCTUKH KOJICOAHUU: TEPHOI,
4acToTa, aMIUIMNTyna. MaremMaTudeckuid W NPYKUHHBIM MasTHUKU. [IpeBpaiienue
SHEPIruM MPH KOJIeOATEIHHOM JABUKESHUH.

3aryxatouue kosneOanus. BoiHyxnennole konebanus. Pezonanc. Mexanunueckue

BOJIHBI.

CpolicTBa MexaHM4ecKuX BOJIH. [IpoponpHbIE M momnepedyHble BOJHBL. JlnnHa

BOJIHBI M CKOpPOCTh €€ pacmpocTpaHeHus. MexXxaHuueckue BOJHBI B TBEPIOM Tele,
CEUCMUUYECKHE BOJIHEI.



3Byk. I'poMkocth 3Byka um BbicOTa TOHA. OtpaxeHue 3Byka. MHbpasByk u
yABTPa3BYK.
JHemoncmpayuu.
1. HaGmiogenue konebanuii Ten moj JACHCTBUEM CHIIBI TSOKECTH U CHJIBI
yIPYTOCTH.
Ha6nronenue xonebanuii rpy3a Ha HUTH U Ha TIPY)KUHE.
Habmoienne BeIHYXIEHHBIX KOJIEOAHUI 1 pe30HaHCA.
PacnipocTpanenue npo10bHBIX U MONEPEYHBIX BOJIH (HA MOJIETIH).
Ha6nronenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKYCTUYECKHI pE30HAHC.
Jlabopamopnsie pabomel u onvimol.
1. OmpenenieHre YacTOThI M IEPUO/Ia KOJIEOaHU MaTEMAaTHUYECKOTO MasiTHUKA.
2. Ormpezenenne 4acTOTHl U IEpUOJia KoJieOaHUN MPY>KUHHOTO MassTHUKA.
3. HccnenoBanue 3aBUCUMOCTH MEeproa KoJieOaHUM MOIBEIICHHOTO K HUTH Ipy3a
OT JITUHBI HUTH.
4. WccnenoBaHue 3aBUCUMOCTH TepuoAa KojeOaHUN MPYKUHHOTO MasTHUKA OT
Macchl Ipys3a.
5. IIpoBepka HE3aBUCUMOCTH TIEpHOJIa KOJI€OaHUN TPy3a, MOJBEIICHHOTO K HUTH,
OT Macchl rpysa.
6. OnbIThI, TEMOHCTPUPYIOIINE 3aBUCUMOCTbh MEpUOJa KoJIeOaHUM MPYKUHHOTO
MasiTHUKA OT MacChl IPpy3a U KECTKOCTH MPYKUHBI.
7. V3Mepenue yckopeHusi CBOOOHOTO MaIeHUS.
Pa3znes 10. D1eKTPOMArHUTHOE 1MOJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.
DJIEKTPOMarHuTHOE oJe. DNEeKTPOMArHUTHbBIE BOJIHBI. CaoiicTBa
aNeKTpoMarHuTHbIX BoJIH. [llkama »nexkTpoMarHuTHBIX  BOJIH.  Mcmosib3oBaHue
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AJIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.

DneKTpoMaruuTHas npupoaa ceeta. CkopocTh cBeTa. BomHOBBIE CBOWCTBA CBETA.

Jemoncmpayuu.

1. CBolicTBa 2JICKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie pabomul u onvimol.

1. M3yyeHue CBOWCTB JJIGKTPOMArHUTHBIX BOJH C TIOMOIIBI0 MOOHMIBHOTO

TenedoHa.

Pa3nen 11. CBeToBbIe ABJICHHUS.

JlyueBasg mopenb cBera. Mctounuku cgera. IIpsiMosiMHENWHOE pacnpOCTpaHEHUE
ceera. 3atrmenus Connua u Jlynel. Otpaxenue cBera. Ilnockoe 3epkano. 3akoH
OTpa)KEHUSI CBETA.

[Ipenomnenue cBeta. 3akoH npenomieHus ceera. [loaHoe BHYTpEeHHEE OTpaKeHHE
cBera. Mcnosib30BaHKE MOJHOTO BHYTPEHHETO OTPAKEHUS B ONITUYECKUX CBETOBOJIAX.



Jlunza. Xonx nmyueit B nuH3e. OnTudeckas cucrema (oroamnmnapara, MUKPOCKOIAa U
Teneckona. 1'a3 kak onrudeckas cucremMa. bam3opykocTh U TalTbHO30PKOCTb.

Pasnoxenue 6enoro ceeta B criekTp. OnbiTel HbtoToOHA. ClioskeHHE CIEKTPaIbHBIX
uBeToB. J(ucnepcus ceera.

Jlemoncmpayuu.

L N o v kA wWwN e

[IpsAMonHEHOE pacIpOCTPaHEHHE CBETA.

OTtpaxeHue cBeTa.

[Tony4yenue n300pakeHUi B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue cpera.

OnTuyeckuii CBETOBOJ.

Xon nydyel B coOuparoieit JInH3e.

Xoq Iy4yer B pacCEenBAIOIIEH JINH3E.

[Tonyuenune n300paxeHUi ¢ TOMOIIbIO JIUH3.

[Tpunuun aeiicTBus GoroanmnapaTa, MUKPOCKOIA U TEJIECKOIA.

10. Moxenp riaasza.

11. PaznoxxeHue 6e10ro cBeTa B CHEKTP.

12. [Tonydenue 6eoro cBeTa Mpu CI0KEHUHM CBETA PA3HBIX 1IBETOB.
Jlabopamopnwie pabomuel u onvimol.

1.

HccnenoBanne 3aBUCUMOCTH yrjia OTpPaXeHHs CBETOBOrO Jyda OT YIJa
MaJCHMUS.

N3ydenne xapakTepUCTHK N300pakeHUs MTpeIMeTa B TUIOCKOM 3epKaie.
HccnenoBanne 3aBUCUMOCTH YIJia MpPEJIOMIICHHS CBETOBOrO Jy4ya OT YIJa
[a/ICHUs Ha TPaHUIIE «BO3IYX—CTEKIION.

[Toy4yenue n300paXkeHU ¢ TOMOIIBIO COOUPAIOIICH JINH3HI.

Omnpenenenue (OKYCHOTO pacCTOSHUS W ONTUYECKOW CHIIbI coOuparoei
JIMH3BI.

OnbITHI 110 Pa3IoKEHUIO OEJI0ro CBETa B CIEKTP.

OnpIThl MO BOCHPUATHIO IIBETa MPEAMETOB MpPH HMX HAONIIOIEHUU dYepes
[IBETOBbIE (DUIIBTPHI.

Pa3znea 12. KBanroBble siBJIeHUS.

Oneitel Pesepdopna u manerapHas monens aroma. Mogjens atoma bopa.
Hcnyckanue u normouieHure ceeta aroMoM. KBanTel. JInHeWyaTsie CIEKTPHI.

PannoaktuBHOCTh. Anbha, OeTa- U raMma-uznydeHusi. CTpoeHHe aTOMHOTO sJipa.
Hyxnonnasa monens aromuoro siapa. M3oronsl. PaguoaktuBabie nipeBpaiieHus. [lepuon
[I0JIypacnaia aTOMHBIX SAEp.

AnepHbie peakuuu. 3aKOHBI COXPAHEHUs 3apsSJ0BOIO M MacCOBOIO YHCEIL.
DHeprust CBsI3U aTOMHBIX sjep. CBsA3b Macchl U SHEPruu. Peakiuu cuHTe3a U JeieHUs
anep. Mcrounuku sHeprun CosHLA U 3BE3].



Anepnas odHepreruka. JleWCTBUS panMOAKTUBHBIX W3JIy4YEHUHM HA JKUBbIC
OpTaHU3MBI.

JHemoncmpayuu.

1. CHeKTpbl U3JIYy4YEHUS U MOTJIOICHHUS.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. Conextp Bogopoaa.

4. HaGmonenue TpekoB B kamepe BuibcoHa.

5. PaboTa cu€Tunka HOHU3UPYIOIIUX U3TyUCHUH.

6. Perucrtpanus uznydeHus: IpUPOJHBIX MUHEPAIOB U POIYKTOB.

Jlabopamopnwie pabomol u onvimol.

1. HaGnrogeHue CruIONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITyUYEHHS.

2. HccnenoBanue TPEKOB: M3MEPEHUE DHEPTMH YACTHIBI 110 TOPMO3HOMY IYTH

(no dhortorpadusam).

3. W3mepeHnue pagnoakTuBHOro (oHa.

IHoBTOpHUTEIBbHO-00001AOIIUI MOAYJIb.

[ToBTOpHTENEHO-0000IIAIOIINIA MOAYIb MPEJHA3HAYEH JI1 CUCTEMAaTU3alHMH U
000011IeHHs] TPEIMETHOTO COAEPKAHUS U ONBITA JESATEIIbHOCTH, TPUOOPETEHHOTO TPH
M3y4eHUH Bcero Kypca (U3MKM, a Takxke g T[OATOTOBKM K OCHOBHOMY
roCyJlapCTBEHHOMY »JK3aMeHy Mo (usuke 11l oO0ydJarolmuxcs, BBIOPABIIMX 3TOT
y4eOHBIN NpeIMET.

[Ipr u3ydyeHurn RAHHOTO MOIYJS PEANM3YIOTCA W CHCTEMATU3UPYIOTCS BUJIbI
JESITeIbHOCTH, Ha OCHOBE KOTOPBIX OOECIEUMBAETCS JOCTHKEHHE NPEIMETHBIX U
METanpeIMETHBIX IJIAaHUPYEMBIX pE3yNbTATOB oOyueHus, dbopmupyercs
€CTECTBEHHOHAy4YHass TIPaMOTHOCTb: OCBOEHUE HAy4YHBIX METOJIOB HCCIEIOBaHUS
SABJICHUM TPUPOABI U TEXHUKH, OBJIAJICHUE YMEHUSIMU OOBSICHATh PU3NUECKHE SBIICHUA,
NpUMEHSS TOJIyYCHHbIE 3HAHMS, pPellaTh 3aJayd, B TOM 4YHUCJIE KauyeCTBEHHbIE U
AKCIIEPUMEHTAJIbHBIE.

[IpyHIMIIMAIBHO NEATEIBHOCTHBIM XapakTep JaHHOIO pasjliena peaju3yercs 3a
C4€T TOrO, 4YTO O0YHArOUIUECS BBIMOJHSIOT 3aJaHusl, B KOTOPHIX UM MPEAJIaraeTcs:

Ha OCHOBE IMOJYYEHHBIX 3HAHUHN pACMO3HABaTh U HAYYHO OOBSCHATH (U3HUECKUE
SIBJICHUS B OKPY’KAIOLLIEN IIPUPOJE U ITIOBCEAHEBHOM KU3HU;

MCIIOJIb30BaTh Hay4YHbIE METOJbl HCCIEAOBaHUA (U3UUECKUX SIBICHUN, B TOM
YKCIIe ISl IPOBEPKH FMIIOTE3 U MOJYyUYEHHS TEOPETUYECKUX BBIBOJIOB;

OOBSACHATH Hay4yHble OCHOBBI HamOoOJiee BAXKHBIX JIOCTHKEHUH COBPEMEHHBIX
TE€XHOJIOTUH, HAlpUMEp, MPAKTHYECKOIO HCIIOJIb30BaHUSA PA3JIMYHBIX HCTOYHUKOB
DHEPrMM HAa OCHOBE 3aKOHA IPEBPAILICHUS M COXPAHEHHUS BCEX WM3BECTHBIX BHJIOB
DHEPI'UH.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHMA HIPOI'PAMMBI 110
®OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuenue ¢u3uku Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HANPABICHO Ha
JOCTUKEHUE JIMYHOCTHBIX, METANpPEIMETHBIX W MPEAMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbrate u3yueHus pU3MKU Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs y
oOyuarorierocst 0yayT cpOpMHUPOBAHBI CIEAYIOIINE TUYHOCTHBIE PE3YJIbTAThI B YACTH:

e 1) NaTPHMOTHYECKOT0 BOCTIUTAHUSA:

e — TMpOSBJICHUE HHTEpPECA K HCTOPUM U COBPEMEHHOMY COCTOSIHUIO POCCUNCKOU
bu3nYecKoil HayKH;

e — IIEHHOCTHOE OTHOIIICHUE K JJOCTUKEHUIM POCCUMCKUX YUEHBIX-(DUZUKOB;

e 2) rpa:KIaHCKOI0 U JYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:

e — TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXJEHUU OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJEM, CBS3aHHBIX C MPAKTUYECKUM TMPUMEHEHHEM JTOCTHXKCHUM
busuKy;

e — OCO3HAHME BAKHOCTU MOPAITBHO-3TUYECKUX MPUHIUIIOB B AEATEILHOCTH YUYEHOTO;

e 3))3CTeTHYeCKOro BOCIIUTAHMS:

e — BOCHPUSTHE OCTETUUECKUX KaueCTB (PU3MUECKON HayKu: €€ TapMOHHUYHOIO
MOCTPOEHHUSI, CTPOTOCTH, TOYHOCTH, JTAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOI'0 NMO3HAHMSL:

e — OCO3HAHME LEHHOCTH (PM3MYECKOM HAYKH KaK MOUIHOTO MHCTPYMEHTA MO3HAHUS
MHpA, OCHOBBI Pa3BUTHS TEXHOJIOTUH, BaKHEUIIIEW COCTABISIOUIEH KYJIbTYPHI;

e — pa3BUTHE Hay4yHOH JIFOOO3HATENIBHOCTH, MHTEpeca K MCCIEAOBATEIbCKOM
NEATEIbHOCTH;

e 5) popmupoBaHusi KyJbTYPbl 310POBbS H IMOIUOHAIBHOI0 0J1aAr0MOJyYHs:

e — OCO3HaHHWE IIEHHOCTH Oe3omacHOro oOpa3a JKM3HHU B COBPEMEHHOM
TEXHOJIOTHUYECKOM MHpE, BaXXHOCTH TIPaBHJI OE€30MacHOrO TOBEJACHHS Ha
TpaHCIIOpTE, Ha JAOporax, C OJJIGKTPUYECKUM U TEIUIOBBIM OOOpPYJOBaHHEM B
JIOMAITHUX yCIIOBUSX;

e — chopMUPOBAaHHOCTHh HABBIKA PEQIICKCUH, IPU3HAHUE CBOETO MpaBa Ha OIIMOKY U
TAKOTO )K€ MpaBa y APYroro 4ejoBeKa;

e 6) TPYAOBOIO BOCHIUTAHMA:

e — QaKTHBHOE Yy4YaCTHE B pEIICHWW MPAKTHYECKHX 3amad (B paMKax CeMbH,
00pa30BaTeNbHON OpraHW3aIlMi, TOpoja, Kpas) TEXHOJOTHYECKOW U COIMATbHOU
HANPaBJIEHHOCTH, TPEOYIOIIUX B TOM YKCIe U (PU3MUECKUX 3HAHU;

e — MHTEpEC K MPAKTHUECKOMY M3YUCHHIO MPOECCHA, CBI3AHHBIX C (DU3UKOIA;

e 7)3KOJOTrNYECKOT0 BOCTIMTAHMA:



— OpUEHTAalYs Ha IPUMEHEHNEe (PU3MUECKUX 3HAHUN A7 pelIeHHs 3a7a4d B 001acTH

OKpY)Kaloliel cpenpl, IJIaHUPOBAHUS TIOCTYMKOB M OLEHKH HX BO3MOXKHBIX

HOCTIC/ICTBHH [T OKPY’KaIOLIeH CpeIbl;

e — OCO3HAHHME TJIOOATBFHOTO XapakTepa HKOJIOTMUECKUX NpoOIeM U MyTed Hux
peleHus;

o 8) aganTanuu K U3MEHSIIOUIUMCS YCJIOBUSIM COLMATbHON U NPUPOIHOI cpelbl:

e — MOTPEOHOCTH BO B3aMMOJCHCTBHM NPU BBHINOJHEHUU HCCIEAOBAHUN U MPOECKTOB
bu3nYeCcKOil HAIIPaBICHHOCTH, OTKPBITOCTD OTBITY U 3HAHUSM JAPYTHUX;

e — MOBBILICHUE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO AEATEIbHOCTD;

e — NOTPeOHOCTh B ()OPMUPOBAHMHM HOBBIX 3HAHUW, B TOM 4HuCIE (POPMYIUPOBATH
UJIEH, IOHATHS, TUTIOTE3BI O (PU3UUYECKUX OOBEKTAX U SIBICHUSIX;

e — OCO3HaHME Je(PUIUTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH B 00JIACTH
busuKy;

e — INTJAHUPOBAHUE CBOETO PAa3BUTHS B MPUOOPETEHNN HOBBIX (DH3UICCKUX 3HAHU;

e — CTpPEMJICHHE aHAJU3UPOBATh W BBIABIATH B3aMMOCBS3W IIPUPOJIBI, OOIIECTBA M
PKOHOMHUKH, B TOM YHUCJIE C UCIIOJIH30BaHUEM (DU3NUECKUX 3HAHUA;

e — OIICHKA CBOWX JICHCTBHUI C YIETOM BIIMSHHS Ha OKPYKAOIIYIO CPEIy, BO3MOXKHBIX
r7100aJIbHBIX ITOCIEICTBHM.

METAINIPEAMETHBIE PE3YJIBTATBI

B pesynbTaTe ocBoeHus nporpammsbl 1o (U3MKe HAa YPOBHE OCHOBHOI'O OOIIETO
oOpazoBanust y oOyuamomierocss OyayT chOpMHUpOBAaHBI  MeTaNpeaMeTHbIe
pe3yJbTaThl, BKIIOUYAIOIIME TO3HABATEIbHBIE YHUBEPCAIbHBIC Yy4eOHBIC IEHCTBUA,
KOMMYHHUKATHUBHBIC YHUBEpCaJIbHBIC yaeOHbIC TeHCTBYA, PETYISTUBHBIC
YHUBEpCaIbHbIC YIeOHbBIC TCHCTBUS.

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHS

ba3oBble 1ornueckue AecTBU:

e BBISBJISITH M XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKN OOBEKTOB (SIBJICHUN );

e YCTaHABJIWBATh CYIIECTBCHHBIH TPU3HAK KJIAacCU(PHUKAIIUKA, OCHOBAHHUS IS
000011IeHHs U CPAaBHEHUS,

e BBIBJISITh 3aKOHOMEPHOCTH W TPOTHUBOPEYHS B pPacCMATPUBAEMBIX (haKTax,
JTAHHBIX ¥ HAOJFOICHUSIX, OTHOCAIIUXCS K (DU3NIECKUM SIBICHHUSIM;

e BBIBIATH TNPUYUHHO-CIICJCTBEHHBIC CBA3M TPU HW3YYCHHUU (DU3HUECKHUX
SIBIIGHUH U TIPOIIECCOB, JIeJaTh BHIBOJBI C HCIOJIb30BAHUEM JIETYKTHBHBIX U
WHIYKTUBHBIX YMO3AaKIIOYCHUW, BBIIBUTaTh THUIOTE3bI O B3aHMMOCBS3AX
(u3HUeCKNX BEIWYNH;



CaMOCTOSITENIbHO BbIOMpaTh CHOCO0 perieHus y4eOHOM (u3MuecKkod 3anayu
(cpaBHEHHE HECKOJBKHX BApHAHTOB PEILICHUS, BRIOOp Hambosiee moIX0IsIIero
C Y4ETOM CaMOCTOSITENILHO BBIZICIIEHHBIX KPUTEPUEB).

Ba3oBnle ucciieqoBarebLCKue JeiCTBUSA.

UCIIOJIb30BaTh BOIIPOCHI KAK HCCIIEIOBATENBCKUM HHCTPYMEHT O3HAHHS;
MPOBOAUTL IO CAMOCTOSITENBHO COCTaBJICHHOMY IUJIAHY OIBIT, HECIOKHBIN
bu3HYeCKil SKCIIEPUMEHT, HEOOIBIIIOE UCCIIEIOBaHNE (DU3UIECKOTO SBIICHUS;
OIICHHBATh Ha MPUMEHUMOCTbH U JIOCTOBEPHOCTh MH(GOPMAIIHIO, MTOJTYYEHHYIO B
XO0JI€ UCCIIEIOBAHUS UJIU DKCIIEPUMEHTA;

CaMOCTOSATENbHO (POopMyIHpOBaThH OOOOIIEHUS W BBIBOABI MO pE3yJibTaTaM
MPOBEEHHOT0 HAOJIOACHUS, OTIBITA, UCCIICI0BAHUS;

MIPOTHO3UPOBATh BO3MOXKHOE JaJIbHENIIIEE pa3BUTHE (PU3NUECKUX MPOIECCOB, a
TaK)K€ BBIIBUTATh TMPEITNONIOKEHUS 00 WX Pa3BUTHUM B HOBBIX YCIOBUAX U
KOHTEKCTax.

Pabora ¢ unpopmaumeii:

NPUMEHSTh Pa3JINYHBIE METONbI, WHCTPYMEHTHl U 3alpOChl MpPH TOHCKE H
orOope wuH(pOpPMAMU WM JAHHBIX C YYETOM NPEIJIOKEHHOH Yy4eOHOU
bu3uYecKo 3a1a9H;

aHaJIM3UPOBaTh, CHUCTEMATHU3HPOBaTh W HHTEPIPETUPOBATH HH(OpPMALIHIO
pa3IMYHBIX BUIOB U (HOPM MpEICTaBICHHUS;

CaMOCTOSITENIFHO ~ BBIOMPATh  ONTHUMAIbHYIO  (OpMy  TpEICTaBICHUS
UHPOpMalMU ¥ WUTIOCTPUPOBATH pEIIaeMble 33Jaud HECJIOKHBIMU CXEMaMH,
JTuarpaMMaMu, UHOU TpaduKoil U UX KOMOMHAITUSIMHU.

KoMMyHHMKAaTHBHBIC YHHMBEpPCAJIbHBbIE Yy4eOHbIe 1eHCTBUS:

B XOJIe 00CYXKJICHUs] y4eOHOro Marepualia, pe3yJbTaToB JIabOPaTOPHBIX PadOT
M TIPOEKTOB 3a/JaBaTh BOMPOCHI IO CYIIECTBY OOCYXKZaeMoWl TEeMbl U
BBICKA3bIBaTh WJIEW, HAICJICHHBIC HA pEIIeHHWE 3aJaud W TOJJCp’KaHUe
Oaro>keyIaTeIbHOCTH OOIIEHNS;

COTIOCTaBIIATh CBOM CYXXJCHHUS C CYXICHHUSIMH APYTMX YYaCTHUKOB JHAJIOTA,
0oOHapy>XHUBaTh Pa3IMUNEC U CXOJICTBO TO3UITUH;

BBIPQKATh CBOIO TOYKY 3PCHUS B YCTHBIX M MUChMEHHBIX TEKCTaX;

MyOJIMYHO TPEACTABIATh PE3YJbTaThl BBIMOJHEHHOTO (DU3MUYECKOTO OIbITa
(3KCcTepUMeHTa, UCCIEA0BaHUS, IPOEKTA);

MOHMMAaTh W WCIOJb30BaTh MPEUMYIIESCTBA KOMaHIHOW W WHIWBHIyaIBHOU
paboOThI MPHU PEIICHUN KOHKPETHON (hU3UYECKOU MPOOIEMBI;

MPUHUMAThH IIeJI1 COBMECTHOU ESITEIbHOCTH, OPTaHU30BBIBATH JCHCTBUS TIO €€
TOCTIKEHUIO: PACIIPEACNIATh POJIM, OOCYKIAaTh MPOIECCHl W Pe3yiIbTaThl
COBMECTHOI paboThl, 0000111aTh MHEHHSI HECKOIBKUX JIIOJICH;



BBIIIOJIHATh CBOKO 4YacTh pPalOThI, AOCTUTrash KAaue€CTBEHHOIO pe3yibTaTa IO
CBOEMY HAIIPABJICHUIO M KOOPAWHHUPYS CBOM JECUCTBUS C IPYTHMH YJIEHAMH
KOMaH/Ibl;

OLICHMBATh KaueCTBO CBOEr0 BKJIaJa B OOMMHA MNPOAYKT IO KPUTEPUSM,
CaMOCTOSITENIEHO C(POPMYIMPOBAHHBIM YUaCTHUKAMU B3aUMOJCHCTBHUSL.

PeryisiTuBHbIE YHMBepPCAJbHbIE YueOHbIe 1eliCTBHUSA

CaMoopraHn3aunﬂ:

BBISIBJIATH MPOOJIEMBI B JKU3HEHHBIX M YUYEOHBIX CUTYyalHsIX, TPEOYIOUIUX IS
peuieHus (U3NIECKUX 3HaAHUI;

OpPHUEHTHPOBATbCA B  PA3IMYHBIX  IOAXOAAX  INPUHATHS  PELICHHUU
(MHAMBUAYaJbHOE, NPHUHATHE PEIICHHs B TPYIIeE, MNPUHATHE pPELICHUN
rpynmnoi);

CaMOCTOSATENIbHO COCTABJIATh AJITOPUTM pelieHus (U3MYECKON 3aJaud WId
IUIaHa UCCIIEJOBaHMUsSI C Y4YETOM HMEIOIIUXCS PECYpPCOB U COOCTBEHHBIX
BO3MOXHOCTEW, apryMEHTHPOBATh IIPEIIaracMble BAPUAHThI PELICHUH;

JienaTh BIOOpP U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SJMOUMOHAJIbHBIN HHTEJJIEKT:

J1aBaTh AJICKBAaTHYIO OLICHKY CUTYallUU U IIpeAjIaraTh IUIaH €€ U3MEHEHUS;
OOBSCHSTH IIPUYMHBI JOCTHKECHUS (HEemoCTHKEHUS) pe3yJIbTaTOB
NeSITeIbHOCTH, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCHUTh KOPPEKTHBBI B JICSITEIBHOCTh (B TOM YHCJIE€ B XOJ BBITIOJTHEHUS
(U3UYECKOT0 UCCIICIOBAHUS WM MPOEKTa) HA OCHOBE HOBBIX OOCTOSITEIBHCTB,
WU3MEHHBIINXCS CUTYaIlMi, YCTAHOBIIEHHBIX OMMUOOK, BOZHUKIIINX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJIbTATA LU U YCIOBUIM;

CTaBUTh €€0s HA MECTO JPYroro 4ejoBeKa B XOJ€ CIOpa WM JIMCKYCCUM Ha
HAay4YHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHHUS U JJOTUKY JPYroro;

MpU3HABaTh CBOE IMPaBO Ha OIMMOKY MpU perieHur (PU3NYECKUX 3a7ad Uil B
YTBEPKACHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYroro.



HPEAMETHBIE PE3YJIBTATBI

K xoHiy oOydyeHuss B 8 kJjiacce mnpeaMeTHbIe pe3yjbTaThl Ha 0a30BOM YpPOBHE
JOJIKHBI OTPpaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

WCIIONB30BaTh MOHSTHUSI: Macca U pa3Mephl MOJIEKYJ, TEIUIOBOE JBUYKEHUE
aTOMOB M MOJIEKYJI, arperaTHbIe COCTOSIHUSI BEIECTBA, KPUCTAIIIMYECKUE U
aMopdHbIe Tella, HACBIIICHHBIM M HEHACHIIMICHHBIM Tap, BJIAXXHOCTh BO3yXa,
TeMIeparypa, BHYTPEHHSII HHEPrus, TEIUIOBOM JBHUTaTEelb, SJIEMEHTAPHBIN
AJIEKTPUYECKUN 3apsll, SJICKTPUUECKOE I0JIe, MPOBOJHUKH U JUDJICKTPHUKH,
MOCTOSIHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE TIOJIE;

paziuyuath SBJICHHUS (TEIUIOBOE paclIMpeHUE U CXKaTuhe, Terulonepeaaya,
TEIUIOBOE PABHOBECHE, CMAauyMBaHHUE, KalWUIAPHBIC SBJICHUS, HCHApEHUE,
KOHJICHCAIUs, IUIABJICHWE, KpUCTAIM3aIusa (OTBEpJICBaHUE), KHUIICHHUE,
Temionepeaaya (TErIoNpPOBOHOCTb, KOHBEKIUS, W3IYyUYCHHE), DJICKTPU3ALIMS
TeJ, B3aUMOJICUCTBUE 3apsfoB, JCHUCTBHUS DIECKTPUUECKOTO TOKAa, KOPOTKOE
3aMbIKaHUE, B3aMMOACHCTBHE MArHWUTOB, JACHUCTBHEC MAarHUTHOIO IIOJS Ha
MPOBOJHUK C TOKOM, OJJEKTPOMArHWTHasE HWHIOYKIMS) IO ONUCAHUIO HX
XapaKTEPHBIX CBONCTB M HAa OCHOBE OIIBITOB, JEMOHCTPUPYIOIIMX JaHHOE
(u3HUecKoe SBICHUE;

pacrio3HaBaTh MPOSBICHUE W3YUYEHHBIX (PU3MUECKUX SBICHUN B OKPYXKaIOIIEM
MHpEe, B TOM 4YHCIIe (PU3HYECKHUE SBICHUS B TPHUPOJIC: IMOBEPXHOCTHOE
HaTsDKEHUE W KalMWULIPHBIE SIBJICHUS B MPUPOJIE, KPUCTALUIBI B MPHUPOJE,
uznydeHne CollHIla, 3amMep3aHue BOAOEMOB, MOpPCKHE Opu3bl, oOpa3oBaHHE
pOCBI, TyMmaHa, WHEs, CHera, OJJICKTpUYECKHE SBJICHUS B armocdepe,
AJIEKTPUUYECTBO KUBBIX OPTaHU3MOB, MAarHUTHOE TOJIe 3eMJIU, APeid MOTIOCOB,
pOJIb MarHWTHOTO TOJIA ISl KM3HM Ha 3eMJie, MOJISIPHOE CUSTHUE, TIPU ITOM
MEePEBOINTh MPAKTUYECKYIO 3a7ady B y4eOHYIO, BBIJEIATh CYIIECTBEHHBIC
CBOMCTBA (MpU3HAKHK) GU3UUECKUX SIBICHUM;

OTNMUCBHIBATh HM3YYEHHBIE CBOMCTBA Tel W (PU3MUECKUE SBICHUS, HCIOIb3Ys
dbu3uyeckre BEIMYMHBI (TEMIlepaTypa, BHYTPEHHSS SHEPrusi, KOJUYECTBO
TEIJIOThI, YJE€IbHasl TEIJIOEMKOCTh BELIECTBA, YJI€NbHAS TEIJIOTa IJIABJICHUS,
yJAelbHasl TEIJIOTa MapooOpa3oBaHUsl, yJedbHasl TEIUIOTa CropaHusl TOIUIMBA,
KO(PPUIIMEHT TMOJe3HOTO JCHCTBUSI TEIUIOBOM MAIIMHBI, OTHOCHUTEIbHAs
BJIQXXHOCTh BO3/yXa, OJEKTPUYECKUM 3apsiji, CUJia TOKa, DJIEKTPUYECKOE
HalpsoKeHUE, COMPOTUBIICHHE  MPOBOJIHUKA, YJIEIBHOE  COMPOTUBIICHUE
BEIIECTBAa, paboTa W MOIIHOCTH DJIEKTPUYECKOTO TOKA), MPH OMHCAHUU
MpaBUJILHO TPAKTOBaTh (DU3UYECKUHA CMBICT HCIOJIB3YeMbIX BEIWYHH,
0003HaYeHUsT W €AUHUIBI (PU3MYECKUX BEJIUYUH, HAXOAUTh (HOPMYIIBI,
CBSI3BIBAIOIIME JIAHHYIO (DU3WYECKYI0 BEJIMYMHY C JPYTUMU BEIUYMHAMU,
CTPOUTH TpaUKN N3YUCHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEITNYNH;



XapaKTepU30BaTh CBOMCTBA Tel, (PU3NUECKUE SIBJICHUS U MPOLIECCHI, UCTIOIb3YsI
OCHOBHBIE€  TOJIOKEHUSI  MOJIEKYJSIPHO-KUHETUYECKOH TEOPUH  CTPOCHHUS
BEILIECTBA, MPUHLHNI CYNEPHNO3ULNN NOJEH (Ha KaUueCTBEHHOM YPOBHE), 3aKOH
coxpaHeHus 3apsaa, 3akoH Oma Juis ydacTka nenu, 3akoH Jxoyns—Jlenuna,
3aKOH COXpPaHEHUsl SHEpruu, MpU STOM J1aBaTh CIIOBECHYIO (HOPMYIUPOBKY
3aKOHA M 3aIIMChIBAaTh €0 MaTEMAaTUYECKOE BbIPAKEHNUE;

OOBSACHATH (PU3HUECKUE MPOLIECCH] U CBOMCTBA Tell, B TOM YHCIIC U B KOHTEKCTE
CUTYalH IIPaKTUKOOPUEHTUPOBAHHOT O Xapakrepa: BBISBIISATD
IPUYUHHOCJIEICTBEHHbIE CBS3HM, CTPOUTH OOBSCHEHHE U3 1—2 JOrMYecKux
IaroB ¢ Onopol Ha 1-2 U3y4YEHHBIX CBOHCTBAa (U3UYECKUX SIBIICHUH,
(pU3HUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEM;

pemiath pacy€THbIC 3aJa4d B 2—3 JEUCTBUS, MCHOJb3YSl 3aKOHBI M (POPMYJIBI,
CBsI3bIBAOIIME (PU3MUECKHE BEJIMUMHBI: HA OCHOBE aHAJIM3a YCJOBHS 3aJadyd
3alMCBIBaTh KPAaTKOE YCJIOBHE, BBIABIIATH HEAOCTATOK JAHHBIX JUIS PEIICHHUS
3a/1la4d, BBIOMpPATh 3aKOHBI M (OPMYJbl, HEOOXOAUMBIE g €€ pElIeHHS,
MPOBOJIUTh PACYETHl U CPABHUBATH IOJYYEHHOE 3HAUYCHUE (PU3UUECKOU
BEJIMYMHBI C U3BECTHBIMU JIaHHBIMU;

pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXHO PELIUTh NMPU MOMOIIU (PU3HUECKUX
METOJIOB, MWCHOJB3ysl ONHMCAHME WCCIENOBAHMS, BBLACIATh IPOBEPIEMOE
MPEANOJOKEHNEe,  OLICHMBAaTh  NPABWIBHOCTh  MOpPSAKA  MHPOBEIEHUS
UCCJIEI0BAHMS, IETIATh BBIBOIBI;

MIPOBOJUTEH OMBITHI M0 HAOMIOACHUIO (PU3NYECKUX SBJICHUM WA (PU3UUECKHUX
CBOMCTB TeJl (KaNWUISPHBIE SIBJEHUS, 3aBUCHMOCTD JIABJICHUS BO3AyXa OT €ro
o0bEMa, TemmepaTyphl, CKOPOCTH IpOLIEcCa OCTHIBAHWUSA M HarpeBaHUs MpH
M3JIyYEHUH OT LIBETa M3JIy4Yarolle (moriomaroiei) moBepXHOCTH, CKOPOCTh
UCIIapeHusi BOJABI OT TEMIIEpaTyphbl >KUJIKOCTU U IUIOMIA[A €€ TMOBEPXHOCTH,
ANEKTpU3auus  Te€I W B3aUMOJCHCTBHE  BJIEKTPUYECKUX  3apsjoB,
B3aUMOJICHCTBUE MOCTOSHHBIX MAarHUTOB, BU3yaJlW3allHs MAarHUTHBIX IOJIEH
MNOCTOSIHHBIX MarHUTOB, JE€HCTBUS MAarHUTHOTO IOJS Ha MPOBOJHUK C TOKOM,
CBOMCTBA 3JIEKTPOMArHuTa, CBOWMCTBA AJIEKTPOJBUTATENSI MOCTOSHHOIO TOKA):
GbopMynMpoBaTh MpPOBEPSIEMbIE MPEANOJIOXKEHUS, COOMpPAaTh YCTAHOBKY W3
NPeJIOKEHHOTO0 00OpY/AOBaHUs, OMUCHIBATH XOJ ONbITa M (HOPMYIHPOBATH
BBIBOJIBL;

BBINIOJIHATD MPSAMbIE H3MEPEHHS] TEMIEPATYPbl, OTHOCUTEIbHOW BIIAXKHOCTH
BO3/yXa, CUJIbl TOKA, HAIPSDKEHUS C UCIIOJIb30BAaHUEM aHAJIOIOBBIX PUOOPOB U
JaTYNKOB (PU3MUECKHUX BETUYUH, CPABHUBATH PE3YIbTAThl U3MEPEHUI C YUETOM
3aJJaHHOM a0COIOTHON MOTPEIIHOCTH;

NPOBOANTH HCCIENOBAHUE 3aBUCUMOCTH OAHOM (PU3MUYECKON BEIMYUHBI OT
JAPYToi ¢ UCHOJb30BAaHUEM IMPSMBIX U3MEPEHUN (3aBUCUMOCTb COIIPOTUBIICHMUS



MIPOBOJIHUKA OT €ro JUIMHBI, IJIOIAAM NONEPEYHOr0 CEYEHUS U YAEIBHOIO
CONPOTUBJICHUSI BELIECTBA IMPOBOJHUKA, CHJIBI TOKa, HIYIIETO Yepes3
MPOBOHUK, OT  HalpsHKEHUs HA  TPOBOJHUKE, UCCJIEI0BAHNE
MOCJIEIOBATEIbHOTO M MapajUIeIbHOTO  COCJUHEHUM  MPOBOJHUKOB):
IUTAHUPOBATh KCCIIEIOBAaHUE, COOUpATh YCTAHOBKY U BBITIOJHATH U3MEPEHUS,
clenys TpPeAoKEHHOMY TIUlaHy, (DUKCHpPOBATh pE3yNbTaThl IMOJIYYEHHOM
3aBHCHMOCTH B BHJE TaONHIl M TpadUKOB, JENaTh BBIBOJBI IO PE3yJbTaTaM
UCCJIeIOBAHUS;

IPOBOJUTh KOCBEHHBbIE U3MepeHus (¢Gu3MUeckux BenuuuH (yJeiabHas
TEIUIOEMKOCTh BELIECTBA, CONPOTUBIICHHE MPOBOJHUKA, pabOTa U MOIIHOCTh
ANEKTPUYECKOTrO TOKA): IUTAHUPOBATH U3MEpPEHUS, coOupaTh
AKCIIEPUMEHTAJIbHYI0 YCTaHOBKY, CIENys MPEeAJIOKEHHOW HHCTPYKUHUH, U
BBIYHCIIATh 3HAUCHHUE BEJIMUMHBI;

co0iroaTh MpaBuja TEXHUKH O€30MacHOCTU Mpu paboTe ¢ 1ad0paTOPHBIM
000py10BaHUEM;

XapaKTEepHU30BaTh MPUHLHUIIBI JEHCTBUS U3YYEHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOMCTB C ONOPOM HA MX ONUCaHUA (B TOM YHCIE: CUCTEMA OTOIUICHHS
JIOMOB, TUTPOMETp, NapoBas TypOMHA, aMIIEPMETP, BOJBTMETP, CUETUHUK
AIIEKTPUYECKON PHEPIUH, 3JIEKTPOOCBETUTEIbHBIE NMPUOOPHI, HArpeBaTeIbHbIE
AIEKTPONPUOOPHI (mpumepsl), AIEKTPUUYECKUE MPEIOXPAHUTEIIH,
ANEKTPOMATHUT, 3JIEKTPOABUTATENb MOCTOSHHOTO TOKAa), UCHOJB3Ys 3HAHUS O
CBOMCTBax  (U3MYECKUX  SBICHUM W  HeoOxomumble  (pusmyeckue
3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCTbIE TEXHUYECKHE YCTPOMCTBA U U3MEPUTEIbHBIE MPUOOPHI
M0 CXeMaM M CXEMAaTHYHbIM PUCYHKaM (3KUIKOCTHBI TEPMOMETp, TEPMOC,
MICUXPOMETP, TUTPOMETpP, JABUTATE]Ib BHYTPEHHErO CrOpaHus, d3JEKTPOCKOTI,
peocTar), COCTaBIATh CXEMbI JJEKTPUUYECKUX LENEH C MOCIEI0BATEIbHBIM U
napajuleIbHBIM COEIMHEHUEM D3JIEMEHTOB, pa3iinyasl YCJIOBHbIE O00O3HAYCHUS
3JIEMEHTOB JJICKTPUYECKUX LIETIEH;

OPUBOAUTH MPUMEPHI (HAXOAUTh MHPOPMALUIO O MPUMEPAX) MPAKTUYECKOTO
UCIOJIb30BaHUS (PU3NYECKUX 3HAHUM B TOBCEHEBHOM XKU3HU JIJIs1 00ecreueHus
0€30macHOCTH TIPH OOpaIeHUH C MPUOOPAMU U TEXHUYECKUMH yCTPONCTBAMH,
COXPAHEHHUsI 370POBbsl U COOJIIOJICHUS HOPM 3KOJIOTUYECKOTO MOBEICHUS B
OKPYKAIOIIEH CPELE;

OCYUIIECTBJIATh MOMCK MHOpManuu (usmyeckoro coaepxanusi B MHtepHere,
Ha OCHOBE HMMEIOIIMXCA 3HAaHUM M NYTEM CpPAaBHEHHUS JOMOIHUTEIbHBIX
HMCTOYHUKOB BBIJCNATh HHPOPMAIINIO, KOTOpas SBISIETCA MPOTHBOPEUUBON UITU
MOET OBbITh HETOCTOBEPHOM;



WCIIOJIB30BaTh TIPH BBIMOTHEHUM YYEOHBIX 3aJaHUN HAyYHO-TIOMYJISIPHYIO
TUTEPATYpy (U3HUECKOTO CONEp)KaHMs, CIPABOYHBIE MaTepuajbl, PECypChl
cetu  MuTepHer, Bragerb nOpuEMaMU  KOHCIIEKTHPOBAHUSA  TEKCTA,
npeobpazoBanus HHGOPMAIIUU U3 OJTHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
co3/1aBaTh COOCTBEHHBIC MUCHbMEHHBIC U KPAaTKHUE YCTHBIC COOOIIEHUS, 00001Iast
nH(OpPMAITHIO U3 HECKOJBKUX HCTOYHUKOB (DU3UYECKOTO COACPIKAHUSA, B TOM
YHUCTIe myOIUIHO MIPECTABIATD pe3yJIbTaThl MMPOEKTHOU 1580071
UCCIICIOBATEIIbCKOM  JICSITEJIBHOCTH, TIPH A3TOM TPAaMOTHO HCHOJIb30BaTh
M3YUYEHHBIN MOHATUIHBIN ammapart Kypca pu3uKy, CONPOBOKAATh BHICTYIIIICHHE
IIPE3CHTAlUEN;

MIPU BBIMOJHEHUH YUYEOHBIX TPOCKTOB U UCCIEA0OBAHUM (PU3UUECKUX MPOLIECCOB
pacrpenensitb OO0S3aHHOCTU B TPYyNIlE€ B COOTBETCTBUU C IOCTaBJICHHBIMU
3aJlayaMu, CJIEIWTh 3a BBIIIOJHEHUEM IUIAHA JICMCTBUM U KOPPEKTUPOBATH €rO,
a7IcKBaTHO OILICHMBAaTh COOCTBEHHBIM BKJIaJ B JEATCIBHOCTh T'PYIIIIbI,
BBICTPauBaTh KOMMYHHKATUBHOE B3aMMOJIECHUCTBUE, NPOSBIAS TOTOBHOCTh
paspemiarb KOHMIUKTHI.

K xoniy obydenuss B 9 kjacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM ypOBHE
JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCA YMEHUM:

WCIIOJB30BaTh MOHSTHSA: CUCTEMa OTCU€Ta, MaTepualibHasi TOYKa, TPACKTOpUs,
OTHOCUTEJIBHOCTh ~ MEXaHWUYECKOTO  ABWXKeHus, jgedopmanus  (ymnpyras,
IJIaCTUYECKas), TPEHHE, LIEHTPOCTPEMHUTEIIBHOE YCKOPEHHE, HEBECOMOCTb U
neperpy3ku, IEHTP TSHKECTH, aOCOMIOTHO TBEPAOE TENO, MEHTP THKECTH
TBEPAOrO TeNla, PABHOBECHE, MEXAaHMYECKHUE KoJIeOaHWS M BOJIHBI, 3BYK,
MHPpa3ByK W YIbTPa3ByK,  DJICKTPOMAarHWTHbIE  BOJHBI,  IIKajia
ANIEKTPOMATHUTHBIX BOJH, CBET, OJM30PYKOCTh W JAJIBHO30PKOCTh, CHEKTPHI
UCITyCKaHUsSI M TIOTJIONeHus, ainb(da, OeTta- W raMMa-u3JIydeHHs, H30TOIIbI,
siIEpHAst DHEPTEeTUKA;

paziuyath SBJICHUS (PAaBHOMEPHOE U HEPABHOMEPHOE MPSAMOJIMHEHHOE
JBIDKEHHUE, PABHOYCKOPEHHOE MPSIMOJIMHEITHOE JBIKEHHUE, CBOOOHOE TIaJIeHHE
T€JI, PABHOMEPHOE JBWIXKEHHE II0 OKPYXKHOCTH, B3aMMOJICHCTBUE TE,
pEaKTUBHOE JBWXKEHHWE, KoJiebaTelnbHOE JBWIKEHHE (3aTyxaromue |
BBIHYKJICHHBIE KOJIeOaHuUs), pe30HAHC, BOJIHOBOE JIBI)KEHHUE, OTPAXKEHUE 3BYKa,
NPSIMOJIMHEWHOE paclpoCTpaHEHUE, OTPAKEHHUE U MPEJIOMIICHHUE CBETA, MOJTHOE
BHYTPEHHEE OTpaKEHUE CBETa, pa3joXKeHHe OelIoro cBeTa B CIEKTp U
CIOKEHUE  CHEKTPAJIbHBIX IIBETOB, JUCHEPCUS CBETa, €CTECTBEHHAas
PaIMOaKTUBHOCTh, BO3HUKHOBEHUE JIMHEWYATOrO CIEKTpa M3IYy4YEHUs) IO



ONMCAHUIO UX XAPAKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, JEMOHCTPUPYIOLIHUX
TaHHOE (PM3UUYECKOE SBIICHUC;

pacno3HaBaTh NPOSBICHUE MU3YYECHHBIX (DU3UUYECKUX SIBICHUWA B OKPYKAIOIIEM
mupe (B TOM yucie (U3MYecKue SIBJICHUS B MPUPOJIC: MPHIUBBI U OTIMBBI,
nBkeHue I1uiaHeT COJHEYHOM CHUCTEMBbI, PEAaKTUBHOE JBHIKEHHE KUBBIX
OpraHUu3MOB, BOCIIPHUAITHE 3BYKOB KUBOTHBIMH, 3€MIIETPSICEHUE, CEICMUYECKUE
BOJHBI, I[yHAMH, D3XO, LBETa TE€J, ONTHUYECKUE SBICHUS B NPHUPOE,
OnoNoruyecKoe JEHCTBUE BUIUMOIO, YIbTPa()HUOIETOBOTO M PEHTTEHOBCKOIO
U3ITyYCHUM, €CTECTBEHHBI paJMOAKTUBHBIM (OH, KOCMHYECKHE JIyYH,
PaAMOAKTUBHOE U3JIyYEHHE IIPUPOJHBIX MUHEPAJIOB, IEHCTBUE PaINOaKTUBHBIX
M3JIyYCHH Ha OpraHuW3M YeJIOBEKa), MpPU 3TOM MEPEBOAUTH MPAKTUYECKYIO
3aJladyy B y4e€OHYI0, BBIJIEIATh CYIIECTBEHHBIE CBOWMCTBA (IIPU3HAKH)
(pu3nyecKux sBICHUMN;

ONUCHIBATh HM3YYEHHBIE CBOWCTBA T€d M (PU3NYECKUE SIBJICHUS, HCIOIb3Ys
(¢u3nueckue BENMYMHBI (CpeAHssi M MIHOBEHHas CKOpPOCTb Teja Mpu
HEPaBHOMEPHOM JIBJKEHHUH, YCKOPEHHE, TIepeMEelIeHne, IMyTh, YIJOBas
CKOpPOCTb, CHJIa TpPEHHs, CWIa YOPYrOCTH, CHJIA TSDKECTH, YCKOpPEHUE
CBOOOIHOTO MaJIeHus], BEC Tella, UMITYJIbC TeJa, UMITYJIbC CHJIbI, MEXaHUYECKast
paboTa W MOUIHOCTh, MOTEHLIMAJIbHAs DSHEPrus Teja, IMOAHATOTO HaJ
MOBEPXHOCTHIO  3€MJIM, T[OTEHUHWAJIbHAs OSHEPrus  CXKATOM  MPYKUHBI,
KMHETUYECKasi AHEPrus, MOJIHAs MEXaHWYEeCKas 3HEprus, Mepuoji M 4acroTa
KoJieOaHUil, JIMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCTh CBETa,
HoKa3aTeslb NPEJOMJICHUSI Cpefbl), NpPU OINMCAHUM MPaBUJIBHO TPaKTOBATh
(u3NYECKUl CMBICT HCHOIb3YEMbIX BEJIMYMH, OOO3HAYEHUS U €IUHULBI
(u3MUEeCKMX  BEJIWYMH, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO
(U3HYECKYI0 BETUYUHY C IPYTMMHU BEJIMUYUHAMH, CTPOUTH TPa(UKU N3YUEHHBIX
3aBHUCUMOCTEHN (PU3NUECKUX BEITUYNH;

XapaKTepU30BaTh CBOMCTBA Tel, (PU3MUYECKUE SIBICHUS U MPOLIECCHI, UCTIOIb3YsI
3aKOH COXPAHEHMS] DSHEPruM, 3aKOH BCEMUPHOIO TSITOTEHUS, MPUHIIMII
CYNEpIO3ULIMKA CHUJI, TPUHIIMI OTHOCUTEIbHOCTH [ anuies, 3akoHsl HbroToHa,
3aKOH COXpaHEHUs MMITyJIbCa, 3aKOHbl OTPAXXEHUS U TPEJIOMIICHUS CBETAa,
3aKOHBI COXPAaHEHHUsI 3apsiA0BOTO M MacCOBOI'O YHCEN MPH SACPHBIX PEaKIUsX,
Opy 3TOM J1aBaTh CIIOBECHYIO (DOPMYIHPOBKY 3aKOHa W 3alUCBIBATH €ro
MaTEMaTUYECKOE BhIPAKEHUE;

OOBACHATH (PU3UYECKHUE MPOLIECCHl U CBOMCTBA TEJ, B TOM YUCJIE U B KOHTEKCTE
CUTYallMl MPAaKTHKOOPUEHTUPOBAHHOIO XapaKTEpa: BBIABIATh MPUUYUHHO-
CIIEICTBEHHBIEC CBSI3U, CTPOUTH OOBSICHEHHE M3 2—3 JIOTMYECKUX IIIaroB C
omnopoii Ha 2-3 H3y4YEHHBIX CBOMCTBA (PU3MUYECKUX SBICHUN, (U3MUECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEN;



pemiath pacu€THble 3a1ayd (ONMMpAOIIMEcs Ha CUCTEMY M3 2—3 ypaBHEHHIA),
UCIIONIB3YSl 3aKOHBI M (POPMYJIbI, CBA3BIBAIOIIME (DHU3MUECKHE BETUYMUHBI: Ha
OCHOBE aHajHM3a YCIOBUS 3aJayd 3alHChIBaTh KPAaTKOE YCIOBUE, BBISBISTDH
HEJOCTAIOIINE WM W30BITOYHBIC JaHHbIC, BBIOMPATh 3aKOHBI U (HOPMYJIbI,
HEoOXONUMbIE  JUIi  pEelIeHHsi, MPOBOJUTh pacu€Thl MW  OICHUBATH
PEATUCTUYHOCTH MOTYYSHHOTO 3HaYCHHS (PU3NIECKON BEJTMYMHBI,
pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXKHO PELIUTh MPU MOMOIIU (PU3HUECKUX
METOJIOB, HCHOJb3ys OINHCAHHE HWCCIAEAOBAHMS, BBIACIITH MPOBEPSIEMOE
NPEANnojoKEeHWe,  OLICHMBaTh  NPABWIBHOCTh  MOpSAKA  MPOBEICHUS
UCCIIEJIOBAHUs, JI€JaTh BBIBOJIbI, HHTEPIPETUPOBATh PE3YJIbTAaThl HAOIIOACHUI
U OTIBITOB;

MPOBOAMUTH OMBITHI MO0 HAOTIOACHUIO (U3UYECKUX SBICHUA WU (DU3HUECKUX
CBOMCTB Tei (M3ydyeHHE BTOpOro 3akoHa HpIOTOHa, 3aKOHa COXpaHEHMs
SHEPruM, 3aBUCUMOCTb NEpHUoAa KOJeOaHUN MPYKMHHOTO MasiTHUKA OT MAacChl
rpy3a ¥ JKECTKOCTH TPYKHHBI M HE3aBUCUMOCTb OT AaMIUTUTYIbl MaJbIX
KojeOaHu#, TMPSAMOJMHEHHOE pAcCIpOCTpaHEHUE CBETa, paslioKeHHEe Oenoro
CBETa B CIIEKTp, M3yYEHHE CBOICTB HM300paXEHHUS B IUIOCKOM 3€pKajie H
CBOMCTB M300pakeHUs TMpeaMera B coOuparoiniel JauH3e, HabIoIeHe
CIUIOIIHBIX U JMHEWYATBIX CIEKTPOB U3IYUYEHHS): CAMOCTOATEIBHO COOUpaTh
YCTaHOBKY M3 M30BITOYHOTO Habopa 0OOpYIAOBaHMS, ONMUCHIBATh XOJ OIbBITA U
€r0 pe3ynbTaThl, POPMYIHUPOBATH BHIBOIBL;

OPOBOAUTH TPU HEOOXOJUMOCTU CEpPHUI0 MPSIMBIX H3MEPEHHH, Ompeaessis
CpelHee 3HAuYeHHE u3MepsieMol  BenuuuHbl  ((POKyCHOE  paccTosiHue
coOuparomieid  JUH3bI), O0OOCHOBBIBATH  BHIOOpP  crocoba  M3MEpeHUs
(M3MepUTENBHLHOTO TPUOOpPA);

OPOBOAWTH  HWCCIENOBAaHUE  3aBUCHUMOCTEH  (U3MYECKUX  BEIUYHH  C
MCIIOJIb30BaHUEM TMPAMBIX HW3MEpPEHUil (3aBUCUMOCTh IMYTH OT BPEMEHH IPHU
PaBHOYCKOPEHHOM JIBWKEHUM 0€3 HadaJbHOW CKOPOCTH, Nepuoaa KosieOaHui
MaTeMaTHYECKOTO MasTHUKA OT JUIMHBI HUTH, 3aBHCHUMOCTH YTJIa OTPAKCHHS
CBETa OT yIJIa MaJCHUs U yria MpeJOoMJICHHs OT yIJia MaJcHHs): TIIaHUPOBATh
UCCIICJIOBAaHUE, CaMOCTOSITEIbHO  COOMpaTh  yCTaHOBKY, (DUKCHpPOBAThH
pe3yNbTaThl MOJYYECHHON 3aBUCUMOCTH (PU3UYECKUX BEJIMYUH B BUAE TaOIUI] U
rpaduKoB, JeaTh BBIBOJBI [0 PE3yJIbTaTaM UCCIIEOBAHMUS;

IPOBOUTH KOCBEHHBIC U3MEPEHUST PU3NIECKUX BEJIMUMH (CPEIHSASI CKOPOCTh U
YCKOpEHHE Tejla MPU PaBHOYCKOPEHHOM JIBHXKEHHH, YCKOPEHHE CBOOOIHOIO
nafeHus, >KECTKOCTb MPYXKHUHBI, KOIPPUIMEHT TPEHUS CKOJIbXKEHUS,
MexaHu4yeckas paboTa M MOUIHOCTh, YacToTa U TMepHoj KojeOaHui
MaTEMaTHYECKOr0 U MPYKMHHOTO MasTHUKOB, ONTHYECKas cujia cOOMparoIei
JUH3bl, PAAUOAKTUBHBIA  (QOH): IUIAHMPOBATH HU3MEpPEHUs, COoOUpaThH



JKCIIEPUMEHTAJIbHYK0  YCTAaHOBKY U  BBIIOJHATH  W3MEPEHHMs, CIeAys
NPEJIOKEHHOW ~ MHCTPYKUMH,  BBIYUCIATH ~ 3HAYEHUE  BEIUYUHBI U
aHAJIM3UPOBATh IMOJYYEHHBIE PE3yJbTaThl C YYETOM 3aJaHHOW IOTPEIIHOCTH
U3MEPEHUM;

coOI0/IaTh MpaBUJia TEXHUKU O€30MacHOCTH TpH paboTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM;

pa3iauyaTh OCHOBHBIE TPU3HAKM  U3YYEHHBIX  (PU3MYECKHX  MOJENeH:
MaTepHalibHasi TOYKa, a0COJIOTHO TBEPAOE TEJIO, TOUCUHBIM MCTOYHUK CBETA,
Jy4, TOHKas JIMH34, TUIAHETAapHAasl MOJENIb aTOMa, HYKJIOHHAsI MOJIEJb aTOMHOTO
A7pa;

XapaKTEepHU30BaTh MPUHLHUIIBI JEHCTBUS U3YYEHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOMCTB € OMOPOM HAa MX OMHUCAHUSA (B TOM 4YHCIIE: CIUIOMETP, JATUYUKH
IIOJIO)KEHUS, PACCTOSIHUSI M YCKOPEHHUs, pakeTa, 3XO0JO0T, OYKH, I[EPUCKOIL,
¢oroanmnapaT, ONTUYECKHUE CBETOBOJbI, CIIEKTPOCKOMN, JO3UMETpP, Kamepa
BuiibcoHa), wucnonb3yss 3HaHUS O CBOWCTBaX (DU3MYECKUX SBICHUU H
HE00XoauMbIe (PU3NUECKUE 3aKOHOMEPHOCTH;

UCIIOJIB30BaTh CXEMbl M CXEMATHYHBIE PUCYHKH HW3YYEHHBIX TEXHHUYECKUX
YCTPOMCTB, M3MEPUTENBbHBIX NMPUOOPOB U TEXHOJOTHUYECKHX MPOLECCOB INpHU
pelIeHNN y4eOHO-IPAKTUYECKUX 3a]a4, ONTHYECKHE CXEMbl JUIsl TMOCTPOSHUS
M300paKeHUM B TIJIOCKOM 3€pKajie U COOUparoIiei JIMH3E,

MPUBOAUTH NPUMEPHI (HAXOIUTh MH(POPMALUIO O MPUMEPAX) MPAKTUYECKOTO
UCTIOJIb30BaHUs (PU3MUYECKUX 3HAHUHM B MOBCEAHEBHOMN XKHU3HU AJIs1 00€CTIeUeHHU S
0e30macHOCTH TIPH 0OpaIleHUH C MPUOOPAMU U TEXHUYECKUMHU yCTPONCTBAMH,
COXPAHEHHUSI 370POBbsi U COOJIIOJIEHUS HOPM 3KOJIOTMYECKOTO IOBEICHUS B
OKPYXaroUIEH Cpee;

OCYUIECTBJISATh MOMCK MHOpMauuu (usnyeckoro coaepxanus B MHTepHere,
CaMOCTOSITENIbHO ~ (OPMYJIHUPYs  TOUCKOBBIM  3ampoc, HAaXOIUTh  IYTH
OTpe/eNeHUs]  JIOCTOBEPHOCTH  MOJYYEHHOW HMHQOpMAIlMM Ha  OCHOBE
UMEIOIIUXCS 3HAHUM U TOTIOJTHUTEIbHBIX UICTOYHUKOB;

UCIIOJIb30BaTh MPU BBIIIOJIHEHUH YYE€OHBIX 3aJaHuil HAyYHO-TOMYJISIPHYIO
IUTEPATYpy (PU3MUECKOTO COJEp)KaHMs, CIPaBOYHbIE MAaTepuaibl, PECypChl
cetu  HWHTepHer, BiuageTh NOpUEMAMU  KOHCIEKTUPOBAHMUS  TEKCTA,
npeoOpa3oBaHus HH(GOPMALIMU U3 OJTHON 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHbIE IHCbMEHHBIE M YCTHBIE COOOIIEHHS HAa OCHOBE
uHbopMallMM U3 HECKOJbKMX HCTOYHHUKOB (PU3MUECKOTO  COJEpKaHMUS,
nyOJIMYHO TMPEACTABIATh PE3yAbTaThl MPOEKTHOW WM UCCIEI0BATEIbCKON
JNEATENBHOCTH, MPU 3TOM T'PAMOTHO HCIIOJb30BATh W3YyYEHHBIA MOHSITUWHBIN
anmapaT HM3y4aeMoro pasaena (QHU3MKA U COMPOBOXKAATH BBICTYIJICHUE
npe3eHTanuen ¢ yuéToM 0COOEHHOCTEN ayAUTOPUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE
8 KVIACC

KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM unpposbIie
Ne i/ P Konrpoububie IIpakTHyeckue (1ubp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchl
Pa3pgean 1. TensioBbIe IBJICHUSA
. bubnuorexa [JOK
11 CTpoenne u CBOHCTBA BemIeCTB ! https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
12 Terumosste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
51 DJNIeKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 1 bubnuotexa [JOK
' U UX B3aUMOJICUCTBHE https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.2 IT i i 20 1 7
OCTOITHBIN SHCKIPHHCCRHIN TOK https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.3 M 6 1 1.5
ATHITTHBIC ABJCHITL https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 SMEKTPOMArHHTHAS HHAYKLHS 4 https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 145



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

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM un¢poBbie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OITHCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 20 1 3
SAMMOACHCTBHE TeX https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Paznen 2. Mexannuyeckue Kojae0aHusi M BOJTHbBI
bu6mmoreka [IOK
2.1 M 7 3
CXAHHHCCKNE KONCOanHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M .3 8 1 3
CRAMHIICCKHE BOTHEL JBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nen 3. DiekTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJHBI
31 DNEeKTpOMarHUTHOE MOJIE U 6 9 bubnnoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pa3znen 4. CBeToBbBIE ABJICHUSI
4.1 3aKOHBI pacpOCTPAHEHHUS CBETA 6 2 bubnnorexa [JOK



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

bubmuoreka [JOK
4.2 JIuH3bl U onTHYeCcKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Paszgea 5. KBanTtoBble siBJIeHUA
bubmuorexa [JOK
5.1 Hcnyckanue u moriomieHne cBeTa arToMoOM 4 1 https://m.edsoo.ru/7f41ada6
bubmuorexa [JOK
52 CTPOCHIE ATOMHOIO AP 6 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 SnepHbie peakuuu ! 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 6. [loBTOpuTe1bHO-0000IIAK0IIM I MOYJIb
[ToBTOpEeHue u 06001IeHNE COAEepKAHUS bubnuoreka [IOK
6.1 9 2
Kypca ¢pusnku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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

8 KJIACC
Kosun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Koutpoububie IlpakTunuyeckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
OcHOBHBIE TOJIOKEHUST MOJIEKYJIIPHO-
1 KWHETUYECKON TCOPUHU 1 UX OIBITHBIE 1 bubmorexa HOK
P https://m.edsoo.ru/ff0a5256
MTOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJI 1
3 Monenu TBEpAOrO, KUAKOIO U 1 bubnnorexa [HOK
ra3000pa3HOro COCTOSTHUM BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEHHE CBOMCTB TBEPJIOTO,
4 YKHUJKOTO U Ta3000pa3HOT0 COCTOSTHUI 1
BEIIECTBA HA OCHOBE MOJIOKEHHI
MOJICKYJIIPHO-KUHETUUECKOU TEOPHH
bu6nmoreka [JOK
5 Kpucrannmueckue u amopdusbie Tena 1
P pd https://m.edsoo.ru/ff0a5800
5 CmauvBaHMe U KallWJUISIPHOCTb. 1 bubnmnorexa [JOK
IToBepXHOCTHOE HaTsIKEHUE https://m.edsoo.ru/ff0a5530
7 TenoBoe paciliupeHue u cxaTue 1 bubmorexa HOK
P P https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TEeMIIEpaTyphl CO
8 CKOPOCTBIO TEIJIOBOTO JIBUIKEHUS 1
YaCTHII
9 Buytpennss sneprus. CriocoOsl 1 bubnnorexka [JOK

U3MEHEHHUs BHYTPEHHEN SHEPTUH

https://m.edsoo.ru/ff0a5c60



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
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bubmuorexa [JOK

10 Buget Terionepeain https://m.edsoo.ru/ff0a6412
Ypok-koudepennus "IIpakTuueckoe

1 WCII0JIb30BaHUE TEIJIOBBIX CBOMCTB bubnmoreka [JOK
BEIIECTB U MaTEPHUAJIOB B LIEJISAX https://m.edsoo.ru/ff0a65c0
sHeprocoepekeHus "

12 KomuuaectBo Temnotel. Y aenpHas bubmuorexa [JOK
TETUIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 YpaBHEHHE TEIIOBOTO OanaHca. bubnmnoreka [JOK
TemnooOMeH U TETIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
Jlaboparopnas pabota

14 "UccnenoBanue sBICHUS bubmuorexa [JOK
TEII000MEHa NPY CMEUTHBAHUN https://m.edsoo.ru/ff0a6a98
XOJIOAHOW U Topsiueit BoabI"
Pacyer konmyecTBa TEIOTHI,

15 He00XO0IMMOTO JIJIsl HAarpeBaHUsI Teja
Y BBIIESIEMOT0 UM TIPU OXJIAXKICHUU

16 Jlaboparopnast paborta "Onpenenenue bubnuoteka [JOK
yIEeJIbHOM TEMJI0EMKOCTH BellecTa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIMBa. Y IeibHas TEIoTa bubnmnorexa [JOK
CTOpaHHus https://m.edsoo.ru/ff0a7b5a
[1naBneHue u OTBEpACBaHHE

18 KPUCTAJUTMYECKUX Tell. Y AelbHast bubmnorexa [IOK

https://m.edsoo.ru/ff0a71d2

TEeIJIOTa TUTaBIICHUS

19 JlaGopatopHnas pabota "Onpeznenenue bubnnorexka [JOK
yEeIbHOM TEIUIOTHI TUIaBJICHUS Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpa3oBanue U KOHIEHCAITHS. bu6nmoreka [JOK

Ucnapenue

https://m.edsoo.ru/ff0a740c
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21

Kunenne. Y neapHas Tennora
mapooOpa3oBaHus U KOHJICHCAIIUH.
3aBHUCUMOCTb TeMIEPaTyphbl KUTICHUS
0T aTMOC(hEepHOTO JaBICHUS

bubmuoreka [JOK
https://m.edsoo.ru/ff0a786¢

22

Brnaxxnocts Bo3nyxa. JlabopaTopHas
pabota "Onpenencane
OTHOCHUTEJILHOM BIIAXKHOCTH BO3TyXa"

bubmuorexa [JOK
https://m.edsoo.ru/ff0a7628

23

24

25

Pemenue 3agau Ha onpeneneHue
BJIAJKHOCTH BO3/lyXa

[TpuHIMIBI paOOTHI TETIIIOBBIX
nsurareneif. [lapoBas TypOuHa.
JIBuraTenb BHYTPEHHETO CTOPAHUS
KIIJI TenmoBoro aBurares.
TenoBble ABUTATENN U 3aILATA
OKpY’Karollel cpebl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHMSI U MTPEBPALLICHUS
OHCPIYH B TCIJIOBBIX ITpOLECCax

27

28

29

[ToaroroBka K KOHTPOIBHOM paboTe
o TeMme "TennoBnie ABICHUS.
N3MeHeHune arperaTHbIX COCTOSIHHUI
BemecTsa"

KonTponbHas pabota mo Teme
"TensoBele ABieHusa. M3mMenenne
arperaTHbIX COCTOSIHUM BemecTna'

3J'IeKTpI/I3aI_II/I$I TCII. I[Ba poaa
QJICKTPHUYCCKUX 3aps10B

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a83f2

bubmuorexa [JOK
https://m.edsoo.ru/ff0a86ae

30

Ypok-uccnenoBanue "DaeKTpu3aIus
TeJ UHAYKIUEN U TIPH



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

COMPUKOCHOBEHUH"

B3anmoneiicTBue 3apsyKeHHBIX TEII.

bu6mmoreka [IOK

31 3akon Kynona https://m.edsoo.ru/ff0a87e4
DIJIEKTPUYECKOE TOJIE.

39 HanpsikeHHOCTB AJIEKTPUYECKOro bubnmoreka [JOK
nojst. [IpuHImMn cynepno3uiuu https://m.edsoo.ru/ff0a8a0a
ANEKTPUYECKUX TOJIeH
Hocurenu snexTpruueckux 3apsiaoB.

33 DneMeHTapHbIil 3apsa. CTpoeHue
aToMa

34 [IpoBOAHMKY U TUAIEKTPUKU. 3aKOH bubnnorexa [HOK
COXPAHEHUS JICKTPUYECKOIO 3apsiia https://m.edsoo.ru/ff0a8ef6

35 Pemenue 3anau Ha npuMeHEHHE bubnnoreka [JOK
CBOMCTB 2JIEKTPUYECKHUX 3apsA0B https://m.edsoo.ru/ff0a90cc
DNEeKTPUYECKHM TOK, YCIOBHS €r0

36 cymecI;BOBaHI/I;I. I/ICT(})ILIHI/IKI/I bubmmorexa [TOK

https://m.edsoo.ru/ff0a95a4

AIEKTPUUYECKOTO TOKA

37 JIefcTBUSI DIEKTPUUECKOTO TOKA bubnuorexa LIOK

https://m.edsoo.ru/ff0a96b2

VYpok-uccnenosanue "Jleiictue

38 3JEKTPUYECKOTO TOJI Ha TPOBOJIHUKHU 1
U JUAJIEKTPUKHU"
DJIEKTPUYECKUI TOK B METasuiax, bubnmuorexa [JOK

39
JKUJIKOCTSX M Ta3ax https://m.edsoo.ru/ff0a9838

40 DneKkTpruyecKkas 1enb U €€ COCTaBHbIE
4acTH

41 Cuna toka. JlabopaTopHas pabora 05 bubnmuotexa [JOK

"N3MepeHue u peryJupoBaHue CUIbI

https://m.edsoo.ru/ff0a8bd6
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ToKa"

DIeKTPUUECKOE HATIPSKEHHE.
Boner™merp. JlaGopaTopras padora

bu6mmoreka [IOK

42 0.5
"N3mepeHue u peryiupoBaHue https://m.edsoo.ru/ff0a9el14
HarnpspKkeHus"
43 ConpoTuBiieHUE MPOBOHUKA. bubnnoreka HOK
VY ienbHOE CONPOTUBIICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnas paboTa "3aBHCUMOCTh
44 3JIEKTPUYECKOTO CONPOTUBIICHUS 1 bubnuorexa [JOK
MPOBOJHUKA OT €T0 JIMHBI, TUIOIA I https://m.edsoo.ru/ff0aa738
MOTIEPEYHOr0 CeUeHus U Marepuana”
3aBUCHUMOCTh CHJIBI TOKA OT
45 HanpspbkeHus. 3akod OMa J1s yyacTka bubmorexa LHOK
p ' AL YA https://m.edsoo.ru/ff0aad4a
enu
JlaboparopHnast pabota
"HccnemoBaHue 3aBUCUMOCTH CHIIBI
46 TOKa, UIYILEr0 Yepe3 pE3UCTOP, OT 1 bubmmorexa LHOK
> AV pes p P> https://m.edsoo.ru/ff0aa04e
COTIPOTUBIICHUS PE3UCTOPA U
HaIpshKEHus Ha pe3ucrope”
47 [TocnenoBarensHOE M MapaAIIICIHHOE
COCTMHEHUS TIPOBOTHUKOB
JlaGopatopHnas pabora "IIpoBepka
48 MpaBUJia CIOXKEHUS HANPSHKEHUN TTPU 1 bubnmnoreka [JOK
MOCJIEAOBATEIIFHOM COEAUHEHNUH ABYX https://m.edsoo.ru/ff0aaas8
pe3uctopon”
Jlaboparopnas pabota "IIpoBepka
PaTOpHai p POBEP bubmuorexa [JOK
49 IIpaBWJIa I CUJIBI TOKA MIPU 1

napajiyieJIbHOM COCANHCHUUN

https://m.edsoo.ru/ff0aadle
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pe3uctopos”

Pemenne 3a1a4 Ha IPUMEHCHUC

bu6mmoreka [IOK

50 3axkoHa OMa Ut pasiIngHoro
AP https://m.edsoo.ru/ff0aaf8a
COCTMHEHUS TIPOBOTHUKOB
51 PaGoTta u MOLTHOCTH AJIEKTPUUECKOTO bubnmoreka [JOK
ToKa. 3akoH J[xoynsa-Jlenna https://m.edsoo.ru/ff0ab124
JIaGoparopuas padora "Onpenenenne
52 a60TpLI u I;Iomlfocnzl 3JIeKTpI/IquKor0 Brommozexa [IOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DJNEeKTpUYECcKre ETU 1 MOTPeOnTeNn
53 DIIEKTPUUECKOI DHEPTUU B OBIT Bubmzorexa LIOK
p P Y. https://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikanne
[ToaroroBka K KOHTPOJILHOM paboTe
110 TeMe "DIJIEKTPUUECKHE 3aps/Ibl.
54 3apsoKeHHBIE TEIA U UX Bubmzorexa LIOK
P . . https://m.edsoo.ru/ff0abd2c
B3aumoaencTBys. [10CTOSIHHBII
ANEKTpUYECKUi TOK"
KonTponbHas pabota mo Teme
"JJIeKTpUUECKUE 3aPsIIbI.
55 3a ﬂ)KGI;){HI)Ie TeIa I/IpI/IX Bubmzorexa LIOK
P . . https://m.edsoo.ru/ff0abea8
B3aumoaencTBys. [10CTOSIHHBII
ANEKTpUYECKUi TOK"
56 ITocTosIHHEBIE MATHUTEI, UX
B3aHlMOJIECICTBHE
VYpok-uccnenosanue "M3yuenue bubnmuorexa [JOK
57 N |
oJIEN TTOCTOSITHHBIX MAarHUTOB https://m.edsoo.ru/ff0ac3d0
58 MarnuTtHoe 1oje. MarHuTHOE moJe bu6mmoreka [IOK

3eMiIH U ero 3Ha4YeHue IS )KU3HU Ha

https://m.edsoo.ru/ff0acOba
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3emiie

59

60

61

62

63

64

65

OnbIT OpcTeaa. MarautHoe nose
AIEKTPUYECKOT0 Toka MaruutHoe
T10JI€ KaTYyIIKH C TOKOM

[IpumeHeHue IeKTPOMarHuToB B
TexHuke. JJaboparopnas pabora
"U3y4yeHue nercTBUS MAarHUTHOTO
TIOJIsl HA MPOBOJAHUK C TOKOM"

DJEKTPOIBUTATENb TOCTOSTHHOTO
Toka. Mcnosnp3oBanue
AJIEKTPOBUTATEINCH B TEXHUYCCKUX
YCTPOMCTBAX M HA TPAHCIIOPTE.
Jlaboparopuas pabota
"KoHcTpynpoBaHue 1 U3ydeHue
paboTHhI AJeKTpoABHTATEIIS"

OmnsiTel Dapanes. 3akoH
NEKTPOMAarHUTHOW MHIYKIIUH.
[IpaBuio Jlenna

Onekrporeneparop. CriocoOb!

MOJIYYCHU A BHCKTpI/I‘-IeCKOI/IW SHCPIUHU.

DneKTpOCTaHIIMK Ha
BO300HOBJISIEMBIX UCTOYHHKAX
SHEPrUU

[ToaroroBka Kk KOHTPOIBHOU paboTe
110 TeMe "DIIEKTPUUECKHE U
Mar"HuTHbLIE IBICHUS"

KonTponbHas pabora no teme

"DJIeKTpUUECKUE U MAarHUTHbBIE
SIBJICHUS "

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac1d?2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac74a

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac86¢c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acb14
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PesepHblil ypok. Pabora ¢ Tekctamu bubmuorexa [IOK

66 1
1o teme "TerioBbie ABIeHUA" https://m.edsoo.ru/ff0acc5e
PesepBHelit ypok. Pabora ¢ Tekctamu

67 o TeMe "[locTostHHBII 1 bubmorexa LHOK

. https://m.edsoo.ru/ffO0acdc6

AIEKTPUUYECKUN TOK

68 PesepBHbIii ypok. Pabora ¢ TekcTamu 1
1o TeMe "MaruuTHeie siBJICHHS"

BIIEE KOJIMYECTBO YACOB I1
ObIIl O CTBO HACOB IIO 68 145

I[TPOT'PAMME
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9 KJIACC

Kosaun4vecTBo 4yacoB DJIeKTPOHHbBbIE
(1)
Jlj;-n Tewa ypoka Bcero Konrpoaririe  Ipakriieckue fl[:;:eﬂl/lﬂ :)I;I:)l;l;z?;feﬂbnme
padoThI padoThI pecypeni

1 MexaHnueckoe JBH)KEHUE. 1
MarepuanbHas TOUKa

5 Cucrema orcuera. OTHOCUTEIIFHOCTD 1 bubnunoreka LIOK
MEXaHUYECKOTO JBUKEHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE IPSIMOJIMHEWHOE 1 bubnuoreka [IOK
NBIDKEHHE https://m.edsoo.ru/ff0ad19a
HepaBHomepHOe npsiMoIMHENRHOe

4 nBrokeHue. CpeHsisi U MTHOBEHHas 1
CKOpPOCTh

5 [IpssMonMHENHOE paBHOYCKOPEHHOE 1 bubmmnoreka HOK
JBUOKEHHE. Y CKOpPEHHE https://m.edsoo.ru/ff0ad8d4
CkopocTh NpSIMOJIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBM)KECHUSI. 1
I'paduk ckopoctu
JlaGopatopHnas pabota "Onpeznenenue

7 YCKOpEHHUSI TeNa Mpu 1 1 bubnmnoreka [JOK
PaBHOYCKOPEHHOM JBHWKEHHUH TT0 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM TUIOCKOCTH"

3 CBoboanoe nagenue tei. OnbITh 1
lanunes

9 PaBHOMEpHOE ABUKEHUE 110 1 bu6muoreka [JOK

OKPYKHOCTH. HCpI/IO)I 1 9acToTa

https://m.edsoo.ru/ff0ael76
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oOpanienus. JIuneiinas u yriosas

CKOpPOCTH
10 LleHTpOCTpEMUTENBHOE YCKOPCHHE
1 [IepBeiit 3akon HeroTona. Bektop bubmmoreka [JOK
CHJIBL https://m.edsoo.ru/ff0ae612
12 Bropoii 3akoH HeroTona. Bu6muotexa [JOK
PaBHoOpelicTByrOIIAs crita https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HerotoHa. bubnnorexa [JOK
Cyneprio3unus cui https://m.edsoo.ru/ff0ae982
14 Pewrenue 3a1au Ha npuMeHeHUe bubmmoreka [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
5 | Cuna ympyroema. Saon Iyxa im0tz
16 Pemenue 3amau no reme «Cuia
YIIPYTOCTHY
17 Jlaboparopnast pabota «Ornpezaenenne bubnnorexa [JOK
KECTKOCTHU IIPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnnorexa [JOK
18 Cua Tperms https://m.edSO(])_.[ ru/ff0af738
19 Pemenne 3agau mo teme «Cuna bu6nmorexa LIOK
TPEHUsD) https://m.edsoo.ru/ff0afa26
20 Jlaboparopnas padota "Omnpenencaue bubnuotexa [JOK
KO3 PHUIIMEHTA TPEHUS CKOIBKEHUS" https://m.edsoo.ru/ff0af8be
Pemrenue 3agad mo teMe "3aKOHBI
21 Herorona. Cuna ynpyroctu. Cuna bromorexa LIOK
. https://m.edsoo.ru/ff0afb8e
TPEHUS
99 Cuia TSKeCTH U 3aKOH BCEMUPHOTO bubnmnorexa [JOK

TATOTEHUS. Y CKOpEeHHE CBOOOTHOTO

https://m.edsoo.ru/ff0af044
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HaacHus

Ypok-koHpepenius "JIBuxeHue Ten

23 BOKPYT I'PaBUTALIMOHHOTIO LIEHTpa
(Conneunas cucrema). 'amaktuxu"
Pemrenue 3agaud mo treme "Cuia
24 TSDKECTH U 3aKOH BCEMHUPHOTO bubnxorexa LTOK
| P https://m.edsoo.ru/ff0af5f8
TATOTEHUS
o5 [lepBas kocMHUYecKasi CKOPOCTb. bubmmoreka [JOK
HesecomocTs u neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBeCHE MaTepUAIBHON TOYKHU.
AOGCOIIOTHO TBEPIOE TEIIO. bubmmoreka [JOK
26 i
PaBHOBecue TBEpIOTO TENA C https://m.edsoo.ru/ffOafe36
3aKperIEHHON OChIO BpAIICHUS
27 MowmenT cuinsl. LlenTp TspKECTH
28 Pemenue 3agad nmo reme "MomeHT bubmmoteka IIOK
cunbl. LlenTp TsKecTH" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJILHOM paboTe 1Mo
29 TeMe "MexaHN4eCcKOe IBUKEHUE bubmorexa HOK
. ) https://m.edsoo.ru/ff0b0408
Bzanmoneiicrue ten"
KonTponbHas pabota no teme
30 "MexaHHYeCKOe JIBIKEHUE buomrorexa LIOK
N .\ ' https://m.edsoo.ru/ffOb06ec
BzaumopeiicTBue Ten
Nmnynec Tena. Umnynse cuiibl. 3aKoH
31 COXpaHEHUs UMITyJbca. YTIPYroe u bromorexa LIOK
p y o pyT https://m.edsoo.ru/ffOb07fa
HEYMPYroe B3auMOJICHCTBIE
Pemenue 3agad nmo reme "3akoH but6mmoreka [IOK
32 "
COXpaHEHUs UMITYJIbCa https://m.edsoo.ru/ffob096¢c
33 VYpoxk-koHpepenuus "PeakTuBHOE
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JBUKEHHE B IIPUPOJIE U TEXHUKE"

34 Mexannueckas paboTa U MOITHOCTh bubmmorexa LJOK
P B https://m.edsoo.ru/ff0b0a84
PaboTa crIIbI TSKECTH, CHIIBI bubmuorexa [JOK
35
YIPYTOCTH M CHJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlabopaTtopHas pabora «OnpeneneHue
36 paboThI CUIIBI TPEHUS MIPU
PaBHOMEPHOM JIBUKEHHUH Teja 1o
TOPU30HTAJILHOM TOBEPXHOCTH»
37 CBsi3b DHEPrUH U PadOTHI.
[ToTenuuanpHas sHeprus
Kunernueckas sneprus. Teopema o bubmmoreka [JOK
38 .
KUHETHYECKON SHEPrUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHS SHEPTUU B
MEXaHHUKe
40 JlaGopatopnas pabora «3yuenue bubmmnoreka HOK
3aKOHA COXPaHEHUS SHEPTUN» https://m.edsoo.ru/ffOb12fe
41 KonebarensHOE IBUKEHNUE U €TO bubmmoteka IIOK
XapaKTEPUCTUKU https://m.edsoo.ru/ff0b1858
42 3aryxaromue KoneOaHusl. bubnmnorexa [JOK
Breinyxxaennsie kosnebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTH4ecKuil ¥ NpyKUHHBINA
MasiTHUKH
VYpok-uccienoBanme «3aBUCUMOCTh
44 nepuo/ia KojiebaHui OT )KECTKOCTH bubmorexa [TOK
PHOA https://m.edsoo.ru/ff0b197a
MIPYXUHBI U Macchl rpy3a»
45 [IpeBpamenue sHepruu npu

MeXaHHYECKUX KOJIeOaHUsIX
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46

Jlaboparopuas pabota «Onpenenenue
YaCTOTHI U TIEpHO/Ia KoJeOaHui
PY)KUHHOTO MasTHHUKa»

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

47

Jlaboparopnas pabota «IIpoBepka
HE3aBHCUMOCTH TIepHO/Ia KoJIeOaHui
rpy3a, NOABELIEHHOIO K HUTH, OT
MacChl Tpy3a»

bubnunorexa LIOK
https://m.edsoo.ru/ffOb197a

48

49

50

Mexaunueckue BoJHBL. CBOWCTBA
MEXaHU4eCKHUX BOJIH. [IpogosibHbIE
MOIEPEYHBIE BOJTHBI

Ypok-koupepenus "MexaHnnyeckue
BOJIHBI B TBEPJIOM TeEJIE.
Ceiicmuueckue BOJTHBI"

3Byk. Pacnipoctpanenue u oTpaxeHue
3ByKa

bubnuoreka [IOK
https://m.edsoo.ru/ff0b21fe

51

VYpok-uccnenosanue "Habmonenue
3aBUCHMOCTH BBICOTHI 3ByKa OT
JacTOTHI"

52

53

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHUYECKUI pE30HAHC
Ypok-koHpepeHus "YIbpTpa3ByK u
nHOPa3BYK B IPUPOJE U TEXHHUKE"

bubmmoteka IIOK
https://m.edsoo.ru/ffOb23ca

54

[ToaroroBka Kk KOHTPOJILHOM paboTe MO
TeMe "3aKOHBI COXPaHEHHS.
Mexannueckue kojaeOaHus U BOJTHBI"

but6mmorexa [IOK
https://m.edsoo.ru/ffOb25f0

55

Kontponbras pabota mo teme
"3akoHbI cOXpaHeHus1. MexaHn4eckue
KoJieOaHus U BOJTHBI"
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DNeKTPOMarHuTHOE IoJIe.

bubnunoreka LIOK

56
DJIEKTPOMArHUTHBIEC BOJIHBI https://m.edsoo.ru/ffOb2abe
S7 CBolicTBa 3J1IEKTPOMAarHUTHBIX BOJIH
Ypok-koudepennus "llkana
58 3J€KTPOMArHUTHBIX BOJIH. bubmmoreka [JOK
Hcnonb3oBaHue 31€KTPOMarHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH I COTOBOI CBA3H"
Vpok-uccnenosanue "MU3yuenue
P . 7 bubnuorexa [IOK
59 CBOMCTB 2JICKTPOMArHUTHBIX BOJIH C
| https://m.edsoo.ru/ffOb2c6c
MTOMOIIIbI0 MOOMIJIBHOTO TeledoHa
Pemenue 3agau Ha onpeneneHue
60 9aCTOTHI U JUTMHBI 3JICKTPOMAarHUTHOU
BOJIHBI
DneKTpoMarHuTHasi IpUpoIa CBETa.
61 Cko OF()lTI) cBeTa Bongosme CBOWCTBA bubmmorexa [JOK
P ’ https://m.edsoo.ru/ffob31d0
cBeTa
Hcrounuku ceera. IIpsaMonuneitHoe
62 acrpoCTpaHEHUE CBeTa. 3aTMEHUS bubmorexa HOK
PacpocIp ' https://m.edso0.ru/ff0b3658
Connua u Jlynst
3aKOH OTpa)KeHHs CBETa. 3epKaa.
63 PemeHHep3aI[aq Ha II I/IMeHeIi-II/Ie bubnmorexa HOK
P https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAKCHHsI CBETa
64 [Ipenomnenune cBera. 3aKkoH bu6muoreka [IOK
MPEJTOMJIEHHUSI CBETA https://m.edsoo.ru/ff0b3aea
[TonHOE BHYTpEHHEE OTpAKEHUE CBETA.
65 chonw%ﬁie HOHHorpo BHYTPEHHETO bubmmorexa [JOK
y1p https://m.edsoo.ru/ffOb3c5c
OTpPaKCHHS B ONTHYECKHUX CBETOBOAX
66 JlaGopatopHnas pabora "HccnenoBanue
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3aBUCUMOCTH yTJia MPETOMICHHS
CBETOBOTO JIy4a OT yTIJia MaJIcHus Ha
rpaHule "BO3ayX-CTEKJIO

Ypok-koHpepennus "Vcnons3oBaHue

67 IIOJIHOTO BHYTPEHHETO OTPAXKECHUSI:
CBETOBO/IbI, OITUKOBOJOKOHHAS CBS3b"

68 Jlun3zel. OnTudeckas CHia JIMH3BI bubmmorexa [JOK

https://m.edsoo.ru/ff0b3f2c

69 [TocTpoenne n300paskeHMiA B TMH3aX bubmorexa OK

https://m.edsoo.ru/ff0b444a
JlaGopatopHnas pabora "Omnpexnenenue
PaTopHai p P . bubnunoreka LIOK
70 (hOKYCHOTO PAacCTOSIHUS H ONITHYECKOM
. " https://m.edsoo.ru/ff0b4206
CHJIBI COOMpArOLEei INH3bI

7 Ypok-koH(pepenus "OnTudeckue bubnnoreka [JOK
JIUH30BBIE TIPUOOPHI" https://m.edsoo.ru/ffOcOa7e

72 I'na3 kak ontuyeckas cucreMa. 3peHue bubmorexa HOK

https://m.edsoo.ru/ff0b4684

73 VYpoxk-koHpepenuus "Jledexrsr
3penus. Kak coxpanurts 3penue"

Pa3noxxenue 6enoro ceera B CEKT.

74 Omneitel HetoToHna. Crnoxxenue bubmuoreka [IOK
CIEKTpaIbHBIX UBETOB. [Jucnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
JlabopaTtopHas padota "OMBITHI 11O
pasyoXeHuto 6e10ro cBeTa B CIEeKTp U

but6mmorekxa [IOK
75 BOCTIPUSATHUIO [IBETA IPEIMETOB MPH HX

HaOJII0ICHNH Yepe3 [BETOBbIE
¢buabTper"

https://m.edsoo.ru/ff0cOe2a
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https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a

VYpok-nipaktukym "BoiHoBbIE

76 CBOICTBA CBETa: IUCIIEPCHUS,
uHTephepenus u qudpaxuus’"
77 Omnsitel Pe3epdopaa u ruranerapHas bubnmnoreka HOK
MOZEJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Moaens aroma bopa
Hcnyckanve v MOTJIONICHUE CBETa
79 atomoM. KBanTebl. JInHneluaTeie bubmmorexa [IOK
' ' https://m.edsoo.ru/ff0c144c
CHEKTPBI
VYpok-npaktukyMm "Habnrogenue bubnnorexa [JOK
80 "
CIEKTPOB UCIIYCKaHUs https://m.edsoo.ru/ff0c1550
81 PannoakTHBHOCTE U €€ BHIBI bubmmorexa [JOK
A A https://m.edsoo.ru/ff0c1672
Crpoenue atomHoro spa. Hykinonnas bubnnoreka [JOK
82
MOJEIb https://m.edsoo.ru/ff0c18ac
83 PannoakTuBHBIE NIPEBpALCHUS. bubmmnoreka HOK
N3otomsr https://m.edsoo.ru/ffOclal4
84 Pemenue 3agau mo teme: bubmmoteka IIOK
"PaguoakTrBHBIE IpEBpaIieHUs" https://m.edsoo.ru/ffOclb4a
85 [lepuon nmonypacnana
Ypok-koupepenius "PagnoakTuBHbIE
86 I/IBFJ)'I eHI/I:Ib Bpn I/III oze M)Ie 17000303 (S brbmmorexa LIOK
i | PHPOE, MEAIITE, https://m.edsoo.ru/ff0c2126
TEXHHUKE
SAnepHeie peakuu. 3aKOHBI
87 ccjlx paHeHESI 3aH$1 OBOT'O M MAacCOBOT'O bubmorexa [TOK
P AR https://m.edsoo.ru/ff0c1c58
qucel
88 DHeprus CBA3u aTOMHBIX saep. CBs3b bubnmnorexa [JOK

MAacCCBI 1 DHEPIruu

https://m.edsoo.ru/ffOcld7a



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

89

Pemrenue 3amau no reme "SnepHeie
peakuun"

90

91

92

93

Peakuuu cunTe3a U 1eneHus sep.
Ncrounuku sHeprun ConHua v 3BE311
Ypok-koudepennus "SAnepHas
sHepreTuka. JleicTus
PaZMOaKTUBHBIX U3ITyYEHUH Ha KUBbIE
opraHu3msl"

[ToaroroBka Kk KOHTPOJILHOU paboTe MO
TeMe "DIEeKTPOMarHuTHOE IOJI€.
DNEeKTPOMarHUTHbIE BOJHBI.
KBanrtoBsie siBneHus"

KonTponbnas pabota no teme
"DJIeKTPOMarHuTHOE MOJIE.
DNEeKTPOMarHuTHbIE BOJHBI.
KBanToBbI€ siBeHUS"

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

bubnunoreka LIOK
https://m.edsoo.ru/ff0c223e

94

[ToBTOpenue, o600IIEHNE.
JlaGopaTopHble pabOThI 110 Kypcy
"B3aumoneiicteue ten"

bubmmoteka IIOK
https://m.edsoo.ru/ff0c245a

95

[ToBTOpenue, 06o61eHue. Peenne
PACUCTHBIX U KaYCCTBCHHLBIX 3a1a4 110
teme "TeroBbie porecch”

bubmmoteka IIOK
https://m.edsoo.ru/ff0c2572

96

97

IToBTropenue, o6o0menue. Pemenue
pacyYeTHBIX ¥ KQUeCTBEHHBIX 3a/1a4 110
teme "KIIJ] TerioBsix qBurarenei"

IToBTropenue, o6o0menue. Pemenue

pacUeTHBIX U Ka4ECTBEHHBIX 3314 110
teMme "KIIJI[ anekTpoycTtaHOBOK"

bubnunorexa LIOK
https://m.edsoo.ru/ff0c2a22

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c2b30



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

[ToBTOpenue, o6o0mIEHHE.

bubnunoreka LIOK
%8 iIa60paT0pHBIe P a6o"TH 1o xypey 1 1 https://m.edsoo.ru/ff0c2c52
CBeTOBBIE SIBICHUS
IToBTropenue, o6o0menue. Pabora ¢
99 TEKCTaMH 110 TeME "3aKOHBI 1 buGnuorexa [IOK
. https://m.edsoo.ru/ffOc2d6a
COXPAHCHUS B MEXaHHUKE
[ToBTOpenue, o600meHne. Pabora ¢
100 Tekcramu 1o teMe "Koiebanus u 1 bubnnorexa IOK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, 0600meHne. Pabora ¢
101 TekcTamH 110 Teme "CBeTOBEBIE 1 bubnnorexa [JOK
| https://m.edsoo.ru/ff0c3044
SIBJICHUS
[ToBTOpenue, o600meHne. Pabora ¢
102 Tekcramu 1o TeMe "KBaHToBas u 1
sanepHas gpusnka"
OBHIEE KOJIMYECTBO YACOB I10 102 97

[NPOTPAMME



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

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






