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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma no ¢gu3uke Ha ypOBHE OCHOBHOI'O OOIIETr0 0Opa3oBaHUs COCTaBJICHA
Ha OCHOBE IOJIOKEHUN M TpeOOBaHUM K pe3ynbTaTaM OCBOECHMS Ha 0a30BOM YpOBHE
OCHOBHOM 00pa3oBaTelbHON MporpaMMebl, npenacraBieHHpIx B @T'OC OO0, a Takxke ¢
yu€toMm QeaepanbHON paboueil mporpamMmbl BocnuTaHusi 1 KoHueniuu npenogaBaHus
yueOHoro npeameta « Duznkay.

Copepxanue mporpaMMbl 10 (HU3MKE HampaBlIeHO Ha (QOpMUPOBAHUE
€CTECTBEHHO-HAYUYHOI TPaMOTHOCTH OOYYalOIUXCsl U OpraHU3alUi0 U3ydeHUs (GU3NKU
Ha JEesATENbHOCTHOM ocHOBe. B mporpamme mo (u3MKe y4YHUTHIBAIOTCS BO3MOXKHOCTH
yaeOHoro mpeamera B peanmuzauuu TpeboBannit PI'OC OOO x MIaHUPYEMBIM
JUYHOCTHBIM W METaNpeIMETHBIM pe3ysbTaTaM OOYyYEHHs, a TaKKe MEXKIpeIMETHbIC
CBSA3M €CTECTBEHHO-HAyYHBIX Y4Y€OHBIX IPEIMETOB Ha YpPOBHE OCHOBHOIO OOLIETO
o0pa3zoBaHUsI.

[Iporpamma no ¢u3MKe ycTaHaBIMBAaeT paclpeiesieHne y4eOHOro marepuana mo
rojgam obydeHwus (o Kiaccam), IpejiaraeT NpUuMEpPHYI0 MOCIe0BATeIbHOCTh U3YUCHHS
TE€M, OCHOBAHHYIO Ha JIOTHKE Pa3BUTHUS MPEIMETHOTO COJEPKaHUS U YUETE€ BO3PACTHBIX
0coO0eHHOCTEN 00YYarOIINXCS.

[Iporpamma mo ¢usuke pazpaboraHa ¢ HEIbIO OKa3aHHUS METOJUYECKON MOMOIIIH
YUHUTEIIO0 B CO3/IJaHUU paboueli MporpaMMbl IO y4eOHOMY MPEIMETY.

du3uka SBISIETCS CHCTEMOOOPA3YIOMUM [JIsl €CTECTBEHHO-HAYUHBIX Y4eOHBIX
NPEeIMETOB, MOCKOJIbKY (PM3MUECKHE 3aKOHBI JIe)KaT B OCHOBE IPOLIECCOB M SIBIICHUM,
U3y4aeMbIX XUMHUEH, Ouoyioruel, acTpoHoOMHelW W (Qu3ndyeckoil reorpadueil, BHOCUT
BKJIaJ] B €CTECTBCHHO-HAyYHYI0 KapTUHY MHpa, MPEAOCTaBIseT Hauboiee sSCHbIE
o0Opa3lbl NPUMEHEHUS HAy4YHOTO METOoJla MO3HAHUS, TO €CTh CHOoco0a MOITyYeHHs
JIOCTOBEPHBIX 3HAHUU O MUPE.

Onmna w3 TIaBHBIX 3a7a4 (U3MYECKOTO O0pa3oBaHUs B CTPYKType oOIIero
o0pa3oBaHUsl COCTOUT B (JOPMUPOBAHUH €CTECTBEHHO-HAYYHOU IPAMOTHOCTH M MHTEpeca
K HayKe y 00y4arouxcs.

Nzydyenne ¢usuku Ha 0a30BOM YpOBHE MPEAINONIATaeT OBIAJCHHUE CIEAYIOIIUMU
KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIIUMH €CTECTBEHHO-HAYUYHYIO TPAMOTHOCTD:

L4 HAay4YHO OOBSICHITH SIBJICHUAA,



o OIICHUBATh U MIOHUMATh OCOOEHHOCTH HAYYHOTO UCCJIEI0BAHUS;

o MHTEPNPETUPOBATh JAHHBIC U HUCMOJIb30BATh HAYUYHBIC IOKA3aTEIbCTBA TSI
MOJIyYEHUS BHIBOJIOB.

enu n3yuenust GU3MKH Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa30BaHMs OMpPEIeICHbI
B Konnenmuu mnpenogaBanus ydeOHOro mnpenMera «®Puszmka» B 00pa3oBaTebHBIX
OpraHu3aIusaX Poccuiickoit Oenepannu, PECATN3YIOLINAX OCHOBHEIE
001eo0pa3oBaTebHbIE  TPOTPAMMBI, yTBEpKJIEHHON  pemienuem  Kosuteruu
MunuctepctBa npocsemienus Poccuiickoit enepanuu (mpotokon ot 3 nexadpst 2019 r.
No TTIK-4BH).

Heau uzyyeHuss GpU3UKMU:

o npuoOpeTeHne HHTEepeca M CTPEeMJICHHS OOyJarolmuxcs K HaydHOMY
H3YYEHUIO MPUPOJIBI, PA3BUTHE UX MHTEIICKTYaJbHBIX M TBOPUYECKHUX CIIOCOOHOCTEH;

o pa3BUTHE TMPEACTABICHUN O HAYYHOM METOJE MO3HaHUs U (HOpMUpOBaHUE
HCCIIEIOBATEILCKOTO OTHOIIEHUS K OKPY KAIOIIUM SIBICHUSIM;

o dbopMHupOBaHNE HAYIHOTO MHUPOBO33PEHHUS KaK pe3yJibTaTa U3y4eHHUs] OCHOB
CTpPOCHHMS MaTepuu U GyHAaMEHTaIbHBIX 3aKOHOB (DU3UKWU;

o dbopMHUpOBaHUE MPEACTABICHUH O PO (U3UKH IS Pa3BUTHSA APYTHX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTHA;

o pa3BUTHE  TPEJICTABICHUH O  BO3MOXHBIX  cdepax  Oymymieid
npodecCuOHANBHON JESITEIbHOCTH, CBI3aHHOW ¢ (DM3HMKOM, TOJITOTOBKA K JalTbHEHIIeMy
00y4EHHIO B 3TOM HalPABJICHUU.

JlocTrkeHne ITHX 1ieJel mporpaMMbl 1o (U3MKE HAa YPOBHE OCHOBHOTO OOIIIErO
o0pa3zoBaHusi 00€CTICYMBACTCS PEIICHUEM CIEIYIONIUX 3a/1a4:

o npuoOpeTeHne 3HaHWM O JHUCKPETHOM CTPOSHUM  BEIIeCTBa, O
MEXaHUYECKUX, TEIJIOBBIX, ANEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

o npuoOpeTeHrne YMEHHI OMUCHIBATH U OOBSACHITH (DU3NUYECKHE SIBICHUS C
MCII0JIb30BAHUEM OJIYYEHHBIX 3HAHUN;

o OCBOCHHE METOJIOB pEIIeHUs TMPOCTEUIINX pacdyETHBIX 3a7ad  C
UCIIOIb30BaHHEM (U3UYECKUX MOJIeNIeld, TBOPUYECKUX M MPAKTHKO-OPUEHTHPOBAHHBIX

3a7a4;



J pa3BUTHE YMEHUW HAOIIOAATh MPUPOHBIC SBIICHUS U BBIIOJHSATH OIBITHI,
nabopatopHble pabOThl U SKCIEPUMEHTAIbHBIE HCCIEIOBAaHUS C MCIOJIb30BaHUEM
U3MEPUTENBHBIX MPUOOPOB;

o OCBOCHHE TPUEMOB paboTHl ¢ MHpOpMaIuel (QUINYECKOTO COAEpIKaHUS,
BKJItOUass MHPOPMAIIUIO O COBPEMEHHBIX JTOCTHXCHHUSIX (PU3UKH, aHAJIM3 U KPUTHUECKOE
OlICHMBaHUE UH(POPMALIUU;

o 3HaKOMCTBO cO cepamu MpodeccHoHaATBLHON AESITeNbHOCTH, CBI3aHHBIMU
¢ (U3HKOW, W COBPEMCHHBIMH TEXHOJIOTHUSIMH, OCHOBAaHHBIMH Ha JOCTHIKEHUSIX
buznueckoi HayKH.

Ha wusyuenue ¢usuku (6a30Bblii ypOBE€Hb) Ha YpPOBHE OCHOBHOTO OOILEro
obOpazoBanust oTBoAUTCS 238 "yacoB: B 7 kjacce — 68 yacoB (2 yaca B HEJENI0), B 8 Kjacce
— 68 gacoB (2 yaca B Hezeno), B 9 kiacce — 102 gaca (3 yaca B HezIel0).

[Ipemmaraemelii B mporpamme 1o (¢U3MKE MEpedeHb JadOpaTopHBIX padoT u
OTBITOB HOCHUT PEKOMEHJATEIbHBIM XapakTep, YUWUTeIb JeNaeT BBIOOp MPOBEIACHUS
7a00paToOpHBIX pabOT W OMBITOB C YYETOM HWHIAUBUAYATBHBIX OCOOCHHOCTEH
o0ydJaImuxcsi, CHUCKAa OJKCHEPUMEHTANBHBIX 3aJlaHui, TpeiaraéMblX B paMKax

OCHOBHOT'O IroCydapCTBCHHOT'O 3K3aMCHa I10 (1)I/ISI/IKC.

COAEPKAHUE OBYYEHUASA

7 KIIACC

Pazgen 1. ®u3uka u e€ pojib B NO3HAHUM OKPYKAKIIEro MUpa.

®uszuka — Hayka o npupone. SBnenus npupozasl. Dusnyeckue SABICHHUS:
MEXaHUYECKUE, TEIUIOBbIE, JIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®uznyeckue BenUuuHBL. M3Mmepenue (Quiznueckux BenuuyuH. Duznueckue
npubopsl. [lorpemHocTs u3MepeHuii. MexayHapoHas cucteMa eIuHHUII.

Kak ¢usuka wu Jpyrue  eCTECTBEHHbIE HAayKd  HM3y4aloT  MPHPOLY.
EcTtecTBeHHO-HayuUHbII METOJ MO3HaHUs: HabJ0IeHNe, TOCTAaHOBKAa Hay4HOT'O BOIPOCa,
BBIJIBIKCHHE TUIIOTE3, SKCIEPUMEHT MO MPOBEPKE TUIOTE3, 00BICHEHNE HAOII0aeMOro
apieHus. Onucanue PU3NUecKuX SBICHUHN C TTOMOIIBIO MOJCIICH.

Hemoncmpayuu.



1. MexaHu4yecKue, TEIUIOBbIE, JJIEKTPUYECKUE, MAarHUTHBIE, CBETOBBIC
SBJICHUSL.

2. duznueckue MpuOOPHI U Tpolleaypa NPsIMbIX U3MEPEHUM aHAJIOTOBBIM U
MG pOBBIM TTPHUOOPOM.

Jlabopamopnuie pabomut u onvimel.

1. OmnpeneneHue EeHbI AIEHUS IIKaIbl U3MEPUTEIHHOTO MPUOOpAa.

2 N3mepenue paccTossHUM.

3. N3mepenue o0bEMa )KUIKOCTH U TBEPIOTO Tea.

4 Ornpenenenue pa3sMepoB MajbIX TEN.

S. N3Mmepenne TeMnepaTypbl MpPU MOMOIIM KUJIKOCTHOTO TEPMOMETpa M
JaTYMKA TEMIIEPATYPBHI.

6. [IpoBenenue wucciaeqoBaHHUs MO MPOBEPKE THUMOTE3bI: JATBHOCTH MOJETA
[IapyKa, MyIMEHHOTO TOPU30HTAIILHO, TeM 0OJIbIIe, YeM OOJIbIIIEe BHICOTA MTYCKA.

Paznen 2. IlepBoHayajibHbIE CBeE€HUA 0 CTPOEHHH BelIeCTBA.

Crpoenue BellecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. ONBITHI, JOKa3bIBAIOIINE
JTUCKPETHOE CTPOCHHUE BEUIECTBA.

JBm>kenne dvactui BemecTtBa. CBs3b CKOPOCTH  JABWIKEHUS  YAaCTUI[ C
TeMmriepatypoil. bpoyHoBckoe aBmxkeHue, guddys3usa. BzaumopeiicTBHe  YacTHII
BEIIIECTBA: MPUTSKEHUE U OTTAJIKUBAHUE.

ArperatHble COCTOSIHUSI BEILECTBA: CTPOEHUE TIa30B, MXUIAKOCTEH U TBEPIBIX
(KpuCTa/UIMUECKUX) Tel. B3auMOCBs3b MEXIy CBOWCTBAMHU BEIIECTB B Pa3HbBIX
arperaTHbIX COCTOSSHMSIX W WX aTOMHO-MOJICKYJSIPHBIM cTpoeHueM. (OcoOEHHOCTH

arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. Hab6mronenrie 6poyHOBCKOTO ABM)KCHHSL.

2. Ha6mronenue nuddysun.

3. HaGmonenue  sBieHU,  OOBSCHAIOIIMUXCS  TPHUTSDKCHUEM WU

OTTAJIKUBAHHEM YaCTHI] BEIIECTRA.
Jlabopamopnuie padbomut u onvimel.

1. OueHka [uMaMeTpa aTroMa METOJOM pAloB (C  HCIOIb30BAHHEM

dboTorpaduii).



2. OnbITHI 10 HAOIIOIEHUIO TEIIOBOTO PACIIUPEHHUSI Ta30B.

3. OnbITH IO 0OHAPYKEHUIO IEUCTBUS CUJT MOJIEKYJISIPHOTO TPUTSKEHUS.

Paznen 3. /IBu:xeHMe M B3aUMo1eiCTBHE TeJl.

MexaHnnueckoe JBH)KEHHE. PaBHOMEpHOE W  HEpPaBHOMEpPHOE JBUKECHUE.
Cxopoctb. CpefHsisi CKOPOCTh ITPU HEPABHOMEPHOM JABUKEHUU. PacuéT myTu u BpeMeHU
JBUKCHUSL.

SBnenue wuHepuMu. 3aKOH HWHepuUUU. B3aumonelcTBue Ten Kak MpUYMHA
U3MEHEHUsI CKOPOCTH ABWXEHHUA Tel. Macca kak mepa mHepTHOCTH Tena. [lmoTHocTh
BeniecTBa. CBA3b IUNIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €IMHHUIIE 00bEMa BEIECTRA.

Cuita Kak XapakTEepUCTUKA B3aUMOJEHCTBUSA Ten. Cuiia ynpyrocta M 3akoH ['yka.
W3mepenue cuiibl ¢ MOMOUIBI0 TMHAMOMETpA. SIBIeHUE TATOTEHUs U cuiia Tskectu. Cuna
TSDKECTH Ha Jpyrux mianetax. Bec tema. HeBecomocTs. CiioxkeHne cui, HalpaBJICHHBIX
no oAHoW mpsmoil. PaBHoxeilctByromas cui. Cuna TpeHusa. TpeHue CKOJbXKEHHS U
TpeHUE MOKos. TpeHue B MPUPOJIe U TEXHUKE.

emoncmpayuu.

1 HaburoieHre MexaHn4ecKoro JTBUKEHUS Tela.

2 N3MepeHne CKOpOCTH MPSIMOJTMHEUHOTO JBHKEHUS.

3 HabmroneHne siBieHUsT HHEPIUH.

4, HaGmronenre u3MeHeHusl CKOPOCTH MPU B3aUMOJICHCTBUH TEIL.

) CpaBHEHME MacC MO B3aUMOJIEUCTBUIO TEIL.

6 CrnoxxeHue Cuil, HalpaBJICHHBIX IO OJJHON IPSIMOM.

Jlabopamopnuie padbomut u onvimel.

1. OrnpeneneHne CKOPOCTU PaBHOMEPHOTO JABUXKEHHUS (IIapvKa B KUAKOCTH,
MOJIETH 3JIEKTPUYECKOTO aBTOMOOMIIS U TaK Jajee).

2. OnpeneneHue cpenHeil CKOPOCTU CKOJBXKEHUS OpycKa WM IIapHKa IO
HAKJIOHHOM TIJIOCKOCTH.

3. Ornpeznenenue IOTHOCTU TBEPAOTO Tea.

4, OnpIThI, AEMOHCTPUPYIOLUIME 3aBUCHUMOCTb pacTskeHUs (aegopmanun)
NPY>KUHBI OT MPUIIOKEHHOMN CHUIIBI.

o. OnbIThI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTb CUJIBI TPEHUSI CKOJIBXKEHHUS OT

Beca TeJla U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEH.



Pa3znea 4. /laBienue TBEPABIX TeJl, dKUIAKOCTEH U ra3oB.

HNasnenne. CrnocoObl yMEHBIIEHUS M YBEIWYEeHHs [aBieHUs. JlaBneHue rasa.
3aBHCHMOCTD JaBJICHUS ra3a oT 00bEMa, TemmnepaTypsl. llepenaua maBneHust TBEPABIMU
TelaMH, KUAKOCTAIMU © razamu. 3akoH [lackans. [lHeBMaTHueckue MaIllUHBI.
3aBHCHMOCTD JaBICHUS JKUAKOCTH OT TIIyOWHBL. ['mapocratmdeckuii Tapagokc.
CooOmaroniuecs cocyabl. [ uapaBnuyeckue MeXaHU3MBbI.

AtMocdepa 3emnnm u arMocepHoe aaBieHHe. [IpUUMHBI CylIECTBOBaHUS
BO3y1IHOM 006onouku 3emiu. OnbiT Toppuuenu. U3mepenne arMochepHOro JaBiaeHUs.
3aBUCUMOCTb aTMOC(EPHOTO JABJICHUS OT BBICOTHI Haja ypoBHEM Mops. [IpuGopsr s
U3MEPEHUs aTMOC(HEPHOTO TaBICHHS.

JleificTBHe KUAKOCTH M Ta3a Ha MOTPYXEHHOE B HUX Teno. BrlTanmkuBaromias

(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. Bo3ayxormnaBanue.

emoncmpayuu.

1 3aBHUCHUMOCTD JJABJICHUS Ta3a OT TEMIIEPATYPHI.

2 [lepenaua naBieHUs )KUAKOCTHIO U Ta30M.

3. CooOmmarorecs: COCy/Ibl.

4 ['mnpaBnryeckuil mpecc.

) [TposiBnenue aecTBus aTMOC(hHEPHOTO TaBICHUSI.

6. 3aBHUCHUMOCTD BBITAJIKUBAIONIEH CHIIBI OT 00BEMa MOTPYKEHHOM YacTH Tema
Y TTIOTHOCTH YKUJIKOCTH.

1. PaBeHCTBO BBITAIKMBAIOIIEH CUIIbI BECY BHITCCHEHHOM KUJIKOCTH.

8. VYcnoBue miiaBaHus TEJ: MUIABAHUE WJIU MOTPYKEHUE T B 3aBUCUMOCTH OT
COOTHOIICHHUS TUIOTHOCTEH TeJIa U KHUJIKOCTH.

Jlabopamopnuie pabomsl u onvimel.

1. HccenenoBanne 3aBUCUMOCTH Beca Teja B BOJIE OT 00bEMa MOTPYKEHHON B
JKUJAKOCTh YacTH TeJa.

2. OnpeneneHue  BbITAIKMBAIOUIEH  CHJIBL, JEHUCTBYIOIIEW Ha  Telo,
MOTPYXKEHHOE B JKUJIKOCTb.

3. [IpoBepka HE3aBUCHUMOCTH BBITAJIKHUBAIOIIECH CHJIbI, JEUCTBYIOIIEH HA TEJIO

B X KHJAKOCTH, OT MAacCChI T€CJ1a.



4, OnpIThl, JEMOHCTPUPYIOLIME 3aBUCHUMOCTh  BBITAJIKUBAIOIIEH  CHUIIBI,
JIEHCTBYIOIIECH Ha TEJIO B KHUIKOCTH, OT 00bEMA MOTPYKEHHON B KUIKOCTh YaCTH Teja U
OT IUIOTHOCTH JKMJIKOCTH.

S. KoHcTpynpoBanue apeomeTpa WIM  KOHCTPYUPOBaHUE JIOAKH U
OIIpelIeNIEHUE €€ TPY30I0IbEMHOCTH.

Pasnen S. Pabora u MOIIHOCTDH. JHeprus.

Mexannueckas pabota. MOLIIHOCTb.

[IpocThie MeXaHU3MBI: pbIyar, OJIOK, HaKJIOHHAs MI0ckocTh. [IpaBuiio paBHOBecus
peuara. IlpuMeHeHue mpaBuia paBHOBECHS pblyara K OJIOKY. «30JI0TOE TMPaBUIIO»
mexanuku. KI1/] mpocTeix Mmexann3moB. [IpocTbie MEXaHU3MBI B OBITY U TEXHUKE.

Mexannueckass  sHeprusi. KuHeTrnueckas Y NOTEHIMalbHAs  DHEPrusl.
[IpeBpanieHue ONHOrO BUJA MEXAaHUYECKOM HDHEPIMM B JAPYrod. 3aKOH COXPaHECHMS
SHEPTUH B MEXAHUKE.

Hemoncmpayuu.

1. [IpuMepsl MPOCTHIX MEXaHU3MOB.

Jlabopamopnuie padomut u onvimel.

1. Omnpenenenue pabOThl CHIIBI TPEHHSI IPU PABHOMEPHOM JIBHXKEHHUH TeJla 10

TOPU30HTAJIBHOW OBEPXHOCTH.

2. HccnenoBanue ycinoBUI paBHOBECHUS phlUara.

3. N3mepenne K11/ HakKIIOHHOM TIIOCKOCTH.

4, M3yueHne 3aKk0Ha COXPaHEHHS] MEXaHUYECKON DHEPTHH.
8 KIIACC

Pa3znen 6. TensioBble siIBJIEHUS.

OCHOBHBIE  TOJIOKEHHS  MOJICKYJISIPHO--KMHETUYECKOM  TEOpUM  CTPOCHHUS
BelecTBa. Macca v pasMepbl aTOMOB M MOJIeKYJI. OMNbIThI, TOATBEPIKIAIOIINE OCHOBHbIE
MOJI0KEHUS MOJICKYJISIPHO-KUHETUYECKON TEOPUH.

Mopnenun  TBEPAOTrO, IKUIKOTO W Tra3000pa3HOTO COCTOSIHMM  BEIIECTBA.
Kpucrannmueckue u amopdusie Tena. OObsCHEHHWE CBOWCTB Ta30B, XUAKOCTEH U
TBEPJIBIX TEJl HA OCHOBE MOJIOKEHUN MOJIEKYISIPHO--KUHETUYECKOU Teopuu. CMaunBaHue

N KalTWJUIAPHBIC SABJICHUS. TermnoBoe pacuiMpCeHUC U CIKATUC.



Temneparypa. CBsi3b TeMIiepaTypbl CO CKOPOCTBHIO TEIUIOBOI'O JBUKEHUS YAaCTHII.
Buytpennsst sHeprus. CriocoObl M3MEHEHUS BHYTPEHHEH SHEpruu: Terionepenadya u
coBepiieHue paboTel. Bunapl Teronepenaun:  TEIIONPOBOJHOCTb, KOHBEKIUS,
U3JIy4EHUE.

KonnuectBo TemnoTsl. YjaenpHas TEIUIOEMKOCTh BeUIeCTBA. TemaooOMEH H
TEIUIOBOE paBHOBecHE. YpaBHEHHME TeIuloBoro Oananca. IlmaBneHue u oTBepieBaHME
KPUCTAILIMYECKUX BEUIECTB. YAelbHas TeminoTra IuiaBneHus. [lapooOpasoBanue u
koHneHcanms. Mcnapenue. Kumenume. VYaenpHast  Temiota  napooOpa3oBaHHS.
3aBUCHMOCTb TEMIIEPATypbl KUIIEHUS OT aTMOC(HEPHOTO JTaBICHHUS.

BrnaxunocTs Bo3ayxa.

OHeprus ToIuIMBa. Y IesbHasi TEINIOTa CrOPaHUS.

[Tpunins! padoTs! Temnosbix apurareneit K11/ remnoBoro asurarens. TemnnoBsie
JBUTATEIIN U 3aLIUTa OKPYKAIOIIEH CPENIbI.

3aKkoH COXpaHCHUA U MMPEBPAICHUA SHECPTHMHU B TCIVIOBBIX ITPOMIECCAX.

Hemoncmpayuu.

1 Hab6mronenne 6poyHOBCKOTO ABHKEHUS.

2 HaGmronenne nuddysun.

3. HabOmroieHne siBjieHUN CMauyuBaHUS M KaITMJISIPHBIX SBICHHUH.

4 HaGnroeHre TermoBoro pacimpeHus Te.

o. H3meHeHue maBieHHs ra3a MpU U3MEHEHHH OOBEMA M HArpEeBaHUH WM
OXJIAXJICHUU.

6. [TpaBuia u3MepeHus TeMIepaTyphl.

1. Bunsl Tennonepenaumn.

8. OxnaxxJieHne Mpu COBEPIICHUN PabOTHI.

0. HarpeBanue npu coBepiieHUN padOThl BHEITHUMH CHIIAMHU.

10.  CpaBHeHHE TEIUIOEMKOCTEH pa3IMUHBIX BEIIECTB.

11. HaOnronenue KuneHus.

12.  HaGmroaeHue mOCTOSTHCTBA TEMITEPATYphI MIPH TIIaBICHUH.
13. Moienu TeII0BBIX JBUTaTEEH.

Jlabopamopnuie pabomut u onvimel.

1. OMBITH O OOHAPYKEHUIO NEUCTBUS CUIT MOJICKYJISIPHOT'O MPUTSKCHHUS.



2. OnbITHI O BBIPAIIMBAHUIO KPUCTAUIOB MIOBAPEHHOM COJIM WM caxapa.

3. OnpIThl 1O HAOMIOJEHUIO TEIUIOBOTO PACHIMPEHMs] Ta30B, KUIKOCTEH U
TBEPABIX TEIL.

4, OmnpeneneHue naBieHUs BO3lyXa B OAJIJIOHE LITIPHIIA.

S. OnpIThl, JAEMOHCTPUPYIOLUIUME 3aBHCHUMOCTh JAaBJIEHHUS BO3QyXa OT €ro
00BEMa M HarpeBaHUs WIH OXJIAXKICHHUS.

6. [IpoBepka rumnoTe3bl JUHEMHONW 3aBUCUMOCTH JUIMHBI CTOJOMKA JKUIKOCTH
B TEPMOMETPHUECKON TPYOKE OT TeMIlepaTyphl.

7. HaGmronenve wu3MeHeHUsT BHYTPEHHEW OSHEprud Tela B pe3yJsibTaTe
TEIUIoNEepeiayu U padOThl BHEIIHUX CHIL

8. HccnenoBanue sIBICHHS TEIUIOOOMEHA MpPH CMEIIMBAHUU XOJIOJHOW U
ropst4ei BOJIBI.

0. Omnpenenenne  KOJWYECTBA  TEIUIOTHI, IOJIYYEHHOIO  BOAOW  IpHU
TEII000MEHE C HarpEThIM METAJUTMYECKUM LIMJIMHIPOM.

10.  OmpeneneHue yJaenabHON TETUIOEMKOCTH BEIIECTBA.

11.  HccnenoBaHue mpoliecca UCTIAPEHHUS.

12. OnpenesieHne OTHOCUTEIBHOM BIAXKHOCTH BO3/1yXa.

13.  OmnpeneneHue yaenbHON TETUIOTHI IJIABICHHUS JIb/A.

Pa3znen 7. DnexkTpuyeckue 1 MATHUTHbIE SIBJICHHS.

Onektpuzanusa Tenl. JlBa poja 3ieKTpuyecKux 3apsnaoB. B3aumopelictBue
3apspKeHHBIX Tell. 3akoH KynoHa (3aBUCHUMOCTH CUJTBI B3aUMOJICHCTBUSI 3apsHKEHHBIX Tel
OT BEJIMYMHBI 3apsI/I0B U PACCTOSHUS MEXY TEIaMu).

Onektpuueckoe mnozie. Hanpspk€HHOcTh  anekTpuueckoro moisst. [lpuHnmn
CYNEpHO3ULIUHU JIEKTPUYECKUX MOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenun osnektpuueckux 3apsiioB. OJIEMEHTApHBIA JIIEKTPUYECKUN 3apsl.
Crpoenue aroma. IIpoBOAHMKH M AMAJIEKTPUKU. 3aKOH COXPAHEHUS JJIEKTPUYECKOTO
3apsza.

DIEeKTpUUYECKUI TOK. Y CJIOBUS CYIIECTBOBAHUS DJIEKTPUUECKOTO TOKa. VIcTOUHUKH
MOCTOSIHHOTO  TOKa. JIeHCTBHSL DJIEKTPUYECKOrO TOKa (TEIIOBOE, XHUMHUYECKOE,

MarHMTHOE). DJIEKTPUYECKUI TOK B )KMJIKOCTSAX U razax.



Onexktpuueckas nenb. Cuna Toka. DiaekTpuueckoe HampspkeHue. ColnpoTHBIEHHE
MIPOBOJIHUKA. YJEIBHOE COINPOTHBIICHUE BellecTBA. 3akoH Oma s ydacTKa LENu.
[TocnenoBarenbHOE U NMApAIIIENbHOE COEIUHEHUE TPOBOTHUKOB.

PaGora © MOWIHOCTH dJIeKTpUYECKOro Toka. 3akoH Jlxoyna—Jlenna.
DONeKTpUYecKUe LEeNu W MOTPeOUTeNn >3JeKTpuuecko sHepruu B ObiTy. KopoTkoe
3aMBbIKaHUE.

[TocrosHHbie MarHuThl. B3anMonelcTBHE NOCTOSSHHBIX MAarHMTOB. MarHuTHOE
nosie. MarautHoe nosie 3eMid M €ro 3HaueHue s ku3Hu Ha 3emuie. OnbIT ODpcrena.
MarsnuTHoOe T0JIe 3JIEKTPUYECKOro ToKa. [IpuMeHeHHe 3JIeKTpOMarHuTOB B TEXHHKE.
JlelicTBE MAarHUTHOTO MOJS HA MPOBOAHUK C TOKOM. DJIEKTPOJBHUIATENb MOCTOSIHHOIO
Toka. lcnonb30oBaHUE BIEKTPOABUTATENEl B TEXHUYECKUMX YCTPOICTBaX U Ha
TPAHCIOPTE.

OnbiTel @apages. fBiaeHUE dJIEKTPOMarHUTHOM HHAyKuW. IlpaBuno Jlenua.
OnektporeHeparop. CrocoObl MOTyYEHHUS ANEKTPUUECKON IHEPTUU. DIESKTPOCTAHIIUN Ha
BO300HOBIISIEMBIX UCTOUYHUKAX YHEPTHUU.

emoncmpayuu.

DJIeKTpu3anus Tel.

JIBa poJia 3EeKTpUYECKUX 3apsA/I0B U B3aUMOJICUCTBUE 3aPSKEHHBIX TEIL.
YCTpPOUCTBO U IEUCTBUE IIEKTPOCKOIA.

DJeKTpocTaTuyecKasi MHIYKIHUS.

3aKOH COXPaHEHUS JIEKTPUUECKUX 3aPsJIOB.

[IpOBOAHUKHN U TUBIEKTPHUKHU.

MoaenupoBaHUe CUIIOBBIX JUHUN JJIEKTPUUYECKOTO TTOJIS.

M CcTOYHUKHN TOCTOSHHOIO TOKA.

© © N o g b~ w0 DdpPE

JlecTBUS SIIEKTPUUECKOTO TOKA.
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QHGKTPI/I‘ICCKI/II‘/JI TOK B X KUAKOCTH.
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I"a30BBbIi1 pa3ps.
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I/I3MepeHHe CHJIBI TOKa aMIICPMCTPOM.
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I/I3MepeHHe QJICKTPUYICCKOTO HANIPAKCHHUA BOJIBTMCTPOM.

-
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Peocrar u Marazus cCONpOTUBIICHUM.

|
o

B3aumoneiicTBre NOCTOSIHHBIX MarHUTOB.



16. MopenupoBaHre HEBO3MOKHOCTHU Pa3/I€ICHUS MOIIOCOB MaTHUTA.

17. MopenupoBaHue MarHUTHBIX MOJIEH OCTOSHHBIX MAarHUTOB.

18.  OmmwiT Dpcrena.

19. MaruuTHOE mose ToKa. DIEeKTPOMArHHmT.

20.  JlelicTBME MarHUTHOTO TOJIS HA TPOBOJHUK C TOKOM.

21.  DnexTpoaBUTATENh MOCTOSHHOTO TOKA.

22.  HccnepoBaHue SIBICHUS 3JIEKTPOMArHUTHOW WHAYKIIUH.

23. OmnbiTer Dapanes.

24.  3aBHCHMOCTh HaNpaBJICHUS HMHIYKIMOHHOTO TOKa OT YCIOBHH €ro
BO3HUKHOBEHUSI.

25.  DJexTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnuie pabomut u onvimel.

1. OnpiTel 1O HAOMIONEHUIO DIIEKTPU3ALMM TeNl HWHIAYKIUEH W Tpu
COTPUKOCHOBEHUH.

2. HccrnenoBanne JEWCTBUS DIIEKTPUYECKOTO TIOJNSI HAa MPOBOJHUKH U
JTUDJICKTPHUKH.

3. COopka u mpoBepKa pabOTHI IIEKTPUUECKOH MU MOCTOSIHHOTO TOKA.

4, H3mepenue u peryaupoBaHue CUIIbI TOKA.

5. H3mepenue u peryupoBaHUE HAMIPSKCHHUS.

6. HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HAYIIErO 4Yepe3 Pe3ucTop, OT

COTNPOTHUBIICHUSI PE3UCTOPA U HAMPSIKEHUS HA PE3UCTOPE.

7. OnbITHI, JEMOHCTPUPYIOLIHE 3aBUCUMOCTD AIEKTPUYECKOTO
CONPOTHUBIICHHUS] MPOBOJHUKA OT €ro JJIWHBI, IUIOMIaJAM TIONEPEYHOr0 CEYEeHUS U
Marepuaa.

8. IIpoBepka mpaBHIIa CIIOKEHUS HAIPSHKEHUA TMPU  MOCIEA0BATEIBHOM
COCTMHEHUH JIBYX PE3UCTOPOB.

0. [IpoBepka mnpaBwiia JJsi CHUJBI TOKa NpPH MapajljieIbHOM COEIMHEHUU
PEe3UCTOPOB.

10.  OmpeneneHue pabOTHI MEKTPUIECKOTO TOKA, UAYIIETO YePE3 PE3UCTOP.

11. OrmpeneneHue MOIIHOCTA — AJIEKTPUYECKOTO TOKA, BbIACISEMOM Ha

pe3ucrope.



12. HccnemoBanuwe 3aBUCHMOCTH CHJIBI TOKA, WAYIIETO 4Yepe3 JIaMIOYKy, OT
HaIpsDKEHUsI Ha HEl.

13. Ompenenenne KIIJl narpeBarens.

14.  HccnenoBaHre MarHUTHOTO B3aUMOJICHCTBUS MOCTOSTHHBIX MarHUTOB.

15.  M3ydeHne MarHUTHOIO MOJISl OCTOSIHHBIX MAarHUTOB MPHU UX OOBEIUHEHUU
U pa3/ielICHuN.

16.  HccnenoBanue AeCTBHS ANEKTPUIESCKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OmnpITbl, JEMOHCTPUPYIOLIME 3aBUCUMOCTb CHUJIBl  B3aUMOJEHCTBUS
KaTyIIKH C TOKOM M MarHuTa OT CUJIbI TOKA M HAIPaBJIEHUSA TOKA B KATYILKE.

18.  M3ydenwme AeicTBHS MAarHUTHOTO IOJISI HA POBOJHHUK C TOKOM.

19.  KoHncTtpyupoBaHue U n3yueHUe pabOThI AIEKTPOIBUTATEIS.

20.  Usmepenue KIIJl snexTpoaBUTaTeIbHON YCTAHOBKH.

21.  OnbITl MO UCCIEAOBAHUIO SIBJICHHUS SJIEKTPOMArHUTHOW HWHAYKLHUU:
WCCIIEA0BaHUE U3MEHEHUI 3HAYCHMS M HAIIPABJICHUS NHIYKIIMOHHOIO TOKA.

9 KIIACC

Paspnen 8. Mexannuyeckue siBJICHUS.

Mexannueckoe  aBmkeHHMe. MarepuanpHasg  Touka. Cuctema  oTcuéra.
OTHOCHUTENBHOCTh ~ MEXAaHUYECKOTO0  JBMKEHUA. PaBHOMEpHOE  NpPSAMOJIMHEWHOE
nBwxeHue. HepaBHomepHOe mnpsmosinHEWHOe nBMkeHue. CpenHsss M MIHOBEHHas
CKOPOCTBb TeJIa TP HEPABHOMEPHOM JIBUKECHUU.

Yckopenue. PaBHoyckopeHHOE TipsiMosiHEHOe JiBrkeHre. CBOOOHOE TajieHue.
OnbiTel ['anunes.

PaBHOMepHOE [BMXKEHHE IO OKpYXHOCTH. llepmon u wyactoTa oOparieHus.
JIuneitnasa u yrioBast CKOpocTU. LIeHTpocTpeMUTENbHOE YCKOPEHHUE.

[lepBriit 3akoH Hprorona. Bropoit 3akoH Hprorona. Tperuii 3axkoH HeroToHa.
[TpuHIMT Cynepno3uINK CUJT.

Cuna ynpyroctu. 3akoH ['yka. Cwiia TpeHUs: cuja TPEHHs CKOJbXEHHS, cuia
TPEeHHUsI TOKOs, APYTUe BUJIbI TPEHUSI.

Cuna TsHKeCTH U 3aKOH BCEMUPHOTO TATOTEHHUA. Y CKOpEHHE CBOOOTHOTO MaJACHHUS.
JBuxenue nnaHer Bokpyr Connua. IlepBas xocmuueckas ckopoctb. HeBecomocTh u

HEPErpy3Ku.



PaBHOBecue MmaTepuanbHOl TOYKM. AOCOMIOTHO TBEpHOE Teno. PaBHOBecue
TBEPIOTO TEJA C 3aKPEIUIEHHOM OChIO BpallleHUusi. MOMEHT cuiibl. LIeHTp TskecTH.

Nmnynbe Tena. U3meHenwe wummynbca. VMmynbc cuiibl. 3aKOH COXpaHEHUs
uMIyJibca. PeakTuBHOE ABMKECHHUE.

Mexanuueckass paboTta U MOIIHOCTb. PaboTa Cuil TSKECTH, YNPYTrOCTH, TPEHUS.
CBs3b 3Hepruu u pabotsl. [loTeHnnanbHas sHeprus Teja, MOAHATOr0 HaJl HOBEPXHOCTbHIO
3emud. [loTeHnmanpHas sHeprus cxartou npykuHbl. Knnernueckas sHeprus. Teopema o

KHHETUYECKOMN OHCPIHUH. 3aKoH COXpaHCHUA MEXaHUYECKOMN OHCPIHUMU.

Jemoncmpayuu.

1. HaGntonenne MexaHM4ecKOro ABM)KEHMS Tela OTHOCHUTEIBHO Pa3HBIX Tell
OTCYETA.

2. CpaBHEeHME NyTEH W TPACKTOPUM IBWKECHHS OJHOIO M TOrO K€ Tena

OTHOCHUTCIIBHO PA3HbIX TCJI OTCUYETA.

3. N3MepeHne CKOpOCTH B YCKOPEHUS MPSIMOJTMHEMHOTO JBHKCHUS.

4. HccnenoBanue npu3HaKkOB paBHOYCKOPEHHOTO JBUKCHUS.

5. HaGmroienre 1BHKEHHS Tela 10 OKPY>KHOCTH.

6. HaGmronenrne MexaHnuecKuX SIBJICHUHM, MPOUCXO/SIINX B CUCTEME OTCUETA

«Tenexka» npu e€ paBHOMEPHOM M YCKOPEHHOM JBW)XCHHH OTHOCHTEIILHO KaOuHeTa

(du3uKu.

7. 3aBUCUMOCTh YCKOPEHHS Tela OT MAacChl Tela M JEHCTBYIOIIEH Ha HEro
CHUIBI.

8. HaGmronenne paBeHCTBa CHII PU B3aMMOJICHCTBUU TEll.

0. H3meHneHue Beca Teja npu yCKOPEHHOM JIBHKCHUU.

10.  Ilepenaya ummyiabca IpHU B3aUMOJIEUCTBUU Te.

11.  TIpeoGpazoBaHus YHEPTUH MPU B3AaUMOJICHCTBUU TEJL.

12.  CoxpaHeHue UMIyJibca MPU HEYIPYTOM B3aUMOICHCTBHH.

13. CoxpaHeHue UMITyJIbca MPU aOCOIIOTHO YIPYTOM B3aUMOICHCTBHH.

14. HaGnronenre peakTHBHOTO JBUKEHUS.

15.  CoxpaHeHue MEXaHMYECKOW PHEPTUU IPU CBOOOIHOM I1aJICHUU.

16.  CoxpaHeHne MEXaHWYECKOW PHEPTHU NPHU JABIKEHUH Tela MOJ JIeHCTBHEM

MPY>KUHBI.



Jlabopamopnwie pabomsl u onvimeul.

1. KonctpyupoBanue TpakTta Ajis pa3roHa W JajbHEHIIEr0o paBHOMEPHOTO
JIBIDKCHHUS IIapUKa WA TEJICKKH.

2. OmnpeneneHue cpenHel CKOPOCTH CKOJIBKEHHUS Opycka WU JIBUKCHUS
[IapyuKa 110 HAKJIOHHOM IUIOCKOCTH.

3. OnpeneneHue YCKOpEHHUs Tella MPH PAaBHOYCKOPEHHOM JIBIKEHUU TI0
HAKJIOHHOM IIOCKOCTH.

4, HccrnenoBanue 3aBUCUMOCTH IMYTH OT BPEMEHU IMPU PaBHOYCKOPEHHOM
JBUKEHUU 0€3 HauaJIbHOU CKOPOCTH.

S. [IpoBepka THUIOTE3bI: €COU TMpPU PaBHOYCKOPEHHOM JIBIDKEHHHM O€3
HAYaJIbHOM CKOPOCTH MYTH OTHOCSITCS KaK Psii HEUETHBIX YHCEIN, TO COOTBETCTBYIOIIUE
MIPOMEXXYTKH BPEMEHU OJIMHAKOBBHI.

6. HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHHUS OT CHIIBI

HOPMAJIbHOTO OAaBJICHHA.

7. Omnpenenenue ko3P puimeHTa TpeHUs: CKOIbKECHHUS.
8. OmnpeneneHue >kECTKOCTU TPYKUHBIL.
0. OmnpeneneHue pabOTHI CHITBI TPSHHS TIPH PABHOMEPHOM JIBIDKCHHUH TeEJla 110

TOPU30HTAJIBHOW OBEPXHOCTH.

10.  Onmnpenenenue pabOThl CWIBI YOPYTOCTH TIpH TOABEME Tpy3a C
UCTOJIb30BAHUEM HETOBHYKHOTO U MTOJIBUYKHOTO OJIOKOB.

11.  H3ydeHue 3aK0HA COXpaHEHUS SHEPTHUHU.

Pasznen 9. Mexannueckue Koj1e0aHus U BOJIHBI.

KonebarensHoe nBukenue. OCHOBHBIE XapaKTEpUCTHKH KojeOaHUM: MepHuo,
4acToTa, aMIUIMTyna. MaremaTH4ecKHuid W NpPYKUHHBIA MasTHUKHU. lIpeBpamenue
HHEPrUM MpHU KoiebaTeTbHOM JIBUKEHUH.

3aryxatouie kojebanus. BoiHyxneHHble koniebaHus. Pezonanc. MexaHuueckue
BOJIHBL. CBOMCTBa MexaHM4ecKux BOJH. [IponmonbHbie M momepeuyHble BOMHBL [[nuHa
BOJIHBI M CKOPOCTh €€ pacmpocTpaHeHHs. MeXaHW4YecKue BOJHBI B TBEPIOM Telle,
CEHCMHUYECKHUE BOJIHBI.

3Byk. I'pomkocTh 3Byka u BbIcOTa TOHA. OTpaxenue 3Byka. MHOpa3Byk u

yIbTPa3BYK.



Hemoncmpayuu.

1. HaGmonenne koneOaHWA TeN TOJ JCUCTBUEM CHIIBI TSHKECTH W CHIIBI
yIIPYTOCTH.

2. HaGmronenue konebanuii rpy3a Ha HUTH M Ha TIPYXKUHE.

3 HaGinroneHre BbIHYKIEHHBIX KOJIeOaHUI U pe30HaHCca.

4. PacnipoctpaHeHre poA0IbHBIX U TIOMIEPEYHBIX BOJTH (HA MOJICIIH).

3) HaburoieHre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6 AKYCTHUYECKUH pe30HaHC.

Jlabopamopnuie padbomot u onvimel.

1. OnpeneneHue 4YacToThl M NEpHoJa KoJeOaHWM  MaTeMaTH4YeCKOro
MasTHHKA.

2. OnpeneneHue 4acTOThl U MEPUOAA KOJIECOAHU MPYKUHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTH Iepuojia KoJeOaHUN MOABEIIEHHOTO0 K HUTU

rpy3a OT JJIMHBI HUTH.

4, HccnenoBanue 3aBUCUMOCTH Tiepuoja KoneOaHUl MPYKMHHOTO MasiTHHKA
OT MaccChl rpy3a.

S. [IpoBepka HE3aBUCHMOCTH TEpHOJia KoJeOaHUW Tpys3a, MOJBEIICHHOTO K
HUTH, OT MaccChl rpy3a.

6. OnbITel,  JEMOHCTPUPYIOIIME  3aBUCHUMOCTh  Mepuoja  KojeOaHui
MPY>KUHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKUHBI.

7. N3mepenue yckopeHusi CBOOOIHOTO MaJIeHUS.

Paszpnen 10. DjieKTpOMAarHuTHOE 10JI€ ¥ 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMarHuTHOE ToJIE. DJIEKTPOMAarHuTHbIE BOJIHBI. CaoiicTBa
ANIEKTpOMarHuTHeIX  BOJdH. Illkama snekTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
ANIEKTPOMArHUTHBIX BOJIH JJI1 COTOBOM CBS3U.

DJiekTpoMarHuTHas npupopa ceera. CkopocTh cBeTa. BoaHOBEIE CBOICTBA CBETA.

Hemoncmpayuu.
1. CBOIICTBA DJIEKTPOMArHUTHBIX BOJIH.
2. BonHoBbIe cBOIICTBa CBETA.

Jlabopamopnuie pabomut u onvimel.



1.

TenedoHa.

N3yueHre CBONCTB AJIEKTPOMArHUTHBIX BOJIH C IMOMOIIbIO MOOHIIBHOTO

Pa3zgen 11. CBeTOBLIC ABJICHUS.

JlyueBasi monens cBera. Mcrounuku ceta. [IpsimonuHeliHOe pacmpocTpaHEeHHE

ceera. 3atMmenuss Comnua u Jlynsl. Otpaxkenue cBeta. Ilnockoe 3epkano. 3akoH

OTpa>XCHUs CBCTA.

[Ipenomiienne cBeta. 3akoH mpeaoMiIeHHs cBeTa. [loHOoe BHyTpeHHEe OTpakeHHe

cBeTa. Vcronp30BaHue MOJIHOTO BHYTPCHHCTO OTPAKCHUA B OIITHYCCKUX CBECTOBOIAX.

JIunza. Xop nydeii B nuH3e. OnTrueckas cucreMa ¢oToarmnapata, MUKPOCKOIa 1

Teneckorna. [ a3 kak ontuyeckas cucteMa. biam30pyKocTs U JaabHO30PKOCTb.

Paznoxxenune 6e10ro cBeTa B CIICKTD. OmnwiTel HetoToHA. CliokeHHe CIICKTPAJIbHBIX

uBeToB. Jlucnepcus cpera.

emoncmpayuu.

1. [IpssMonMHENHOE pacIpOCTPaHEHUE CBETA.

2. OTtpakeHue cBera.

3. [TonydyeHnue n300pa>keHUi B TIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKaJiax.

4, [IpenomiieHue cBera.

o. Onrtruyeckuii CBETOBO/.

6. Xop ydeit B cobuparorieit JInH3e.

7. X0 1y4eu B paccerBarOUIE JIMH3E.

8. [TonydyeHue n300pa>keHUi ¢ TOMOUIBIO JIMH3.

0. [Tpunnmn neiictBus oTtoarnmapaTa, MUKPOCKOIIA U TEJIECKOIIA.

10.  Mopuens rnasa.

11.  PasnoxeHue 6e50ro cBeTa B CIEKTP.

12.  Tlomydenue 6enoro cBeTa MpH CIOKEHUU CBETA Pa3HBIX I[BETOB.

Jlabopamopuwvie pabomul u onvimul.

1. HccnenoBanue 3aBUCHUMOCTH yTila OTPa)XXEHUS CBETOBOTO JIyda OT yria
najieHusl.

2. W3ydenne xapakTepUCTUK H300pakKeHHsI PEeIMETa B TNIOCKOM 3€pKalie.

3. HccnenoBanue 3aBUCUMOCTH yTila MPEIOMJICHHsI CBETOBOTO Jy4ya OT yria

MaacHUsA Ha T'paHUIEC «BO3AYX—CTCKIIO».



4, [Tonyuyenue n3o0paxeHuil ¢ MOMOIIBIO COOMPAIOIIEH JIMH3HI.

S. Omnpenenenne QOKYCHOTO pacCTOSHUS M ONTHYECKOW CUIIBI coOuparoieit
JIMH3BI.

6. OnBITHI IO Pa3JI0KEHUIO OEJI0r0 CBETA B CIIEKT.

7. OnpITel IO BOCHPHUATHIO L[BETA NMPEIMETOB NMpPH HMX HAOJIOJEHUU 4Yepes3

[[BETOBBIE (PUIBTPBHI.

Pasznen 12. KBanTOBBIC sIBJICHHS.

Onwitel Peszepdopna u mmanerapHas Mojens atoma. Mogenbs aroma bopa.
Hcnyckanue u norjouieHre ceeta aromoM. KBantsl. JInHeiuaThie CIEKTPHI.

PanuoaktuBHOCTE. Anb(a-, Oeta- u ramma-uznydenusi. CTpoeHue aTOMHOTO si/ipa.
Hyxnonnas monens atomHoro sigpa. M3oronsl. PagroaktuBHble npeBpamienus. [lepuon
noJiypacraja aTOMHBIX sJep.

SAnepHble peakuuu. 3aKOHbBl COXPAHEHMS 3apAIOBOIO KU MAacCOBOTO YHCEIL.
DHeprusi CBsI3M aTOMHBIX snep. CBsA3b MacChl U dHEpruu. Peakuuu cuHTE3a U JACICHUS
anep. Uctounuku sHeprun CosiHIIAa U 3BE3.

Anepnass osHepreruka. JlelWcTBUS paJUOAKTUBHBIX W3IYYEHUW Ha IKUBbBIC
OpTaHU3MBI.

emoncmpayuu.

1 CHexTpsl U3IYyYEHHUS U TOTJIONICHUS.

2 CriekTpsbl pa3InyHbIX ra30B.

3 CnexTtp Bozmopoaa.

4, Hab6mronenne TpexoB B kamepe Bunbcona.

) PaGota cuéTunka HOHU3UPYIOMINX U3ITYIESHUN.

6 Perucrpanus nznydeHus NpUpPOIHBIX MUHEPATIOB U MPOIYKTOB.

Jlabopamopnuie padbomut u onvimel.

1. HaGmroenre CrionHbIX U JIMHEHYAThIX CIIEKTPOB U3JTYUCHUSI.

2. HccnenoBanue TPEKOB: HU3MEPEHUE HSHEPTUM YACTHUIBI MO TOPMO3HOMY
nytu (o pororpadusm).

3. N3mepeHne paarnoakTUBHOTO (oHa.

IHoBTOpHUTEILHO-0000 IO NI MOAYIb.



[ToBTOpUTENHHO--0000MAONUN MOIYJIb TIPEIHA3HAYEH JJIsi CUCTEMATH3AIluu |
0000111eHUsT TPEAMETHOTO COACPKAHUS U OMBITA JIEATEIBHOCTU, MPUOOPETEHHOTO TPHU
W3Yy4YEeHUU BCEro Kypca GU3UKHA, a Takxke JUIsi TOATOTOBKM K OCHOBHOMY
roCy/IapCTBEHHOMY 9K3aMeHYy 10 (pU3UKeE I 00y4arouXcsl, BBIOPABIIMX 3TOT Y4eOHBIN
peaMeT.

[Ipy m3ydyeHHM NAaHHOTO MOAYJS PEAIU3YIOTCS M CUCTEMATHU3UPYIOTCS BUIbI
NEATeTbHOCTH, Ha OCHOBE KOTOPBIX OOECIEUMBACTCS JIOCTHKEHUE TMPEIMETHBIX U
MeTanpeIMeTHBIX TUTAHUPYEMBIX pe3yNbTaToOB oOy4deHusl, dbopmupyetcs
€CTECTBEHHOHAy4YHass TPAaMOTHOCTh: OCBOEHHE HAyYHBIX METOJOB HCCIIeJOBaHUS
SBJICHUN TIPUPOJBI U TEXHUKU, OBJIAJICHUE YMEHUSIMU OOBSICHATH (PU3HUUYECKUE SIBJICHUS,
NpUMEHsIST TIOJIYYCHHbIE 3HAHMs, peliaTh 3aJayd, B TOM 4YHCIE KAauyeCTBEHHbIE U
AKCIIEPUMEHTAIbHBIE.

[TpuHIIMNHAIBEHO AESITENHHOCTHBIA XapaKTep AaHHOTO pas3feNia peanu3yercs 3a
CYET TOr0, YTO OOYHAIOITUECS BBHIMOIHSIOT 3aJaHusl, B KOTOPBIX UM IpeJiaraeTcs:

Ha OCHOBE TMOJIYYCHHBIX 3HAHUI pacro3HaBaTh U HAYYHO OOBSCHATH (PU3HUECKHE
SIBIICHUS B OKpY>Kalolllel IPUPO/Ie U TOBCEAHEBHOM KU3HH,

WCIIOJIb30BaTh HAYYHBIE METOJbI HMCCIIENOBaHUS (U3UYECKUX SIBICHUM, B TOM
quCcIie JIJIsl IPOBEPKU TUIIOTE3 U MOIYUYEHUSI TEOPETUUECKUX BBIBOOB;

OOBSCHATH, HAyYHbICE OCHOBBI HaMOOJEe BaXXHBIX JOCTIKCHHM COBPEMEHHBIX
TEXHOJIOTHI, HampuMep, MNPAKTUYECKOrO0 MCIOJb30BaHUS pA3JIMUHBIX HCTOYHUKOB
PHEPTUM Ha OCHOBE 3aKOHA TMPEBPAICHUS] M COXPAHCHHUS BCEX H3BECTHBIX BHUOB

SHEPTUH.

IHJIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA TIPOI'PAMMBI 11O ®U3UKE
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA
N3ydyenune Qu3nku Ha ypoBHE OCHOBHOIO oOIIero oOpa3oBaHUsl HANpPaBJICEHO Ha
JOCTH)KEHHE JIMYHOCTHBIX, METaNpeIMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX
pe3yNbTaToB.
B pesynbrare m3yueHus (puU3MKM Ha ypOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUS Y
oOyuaromierocst 0yayT c()OpMUPOBAHBI CIETYIOMINE JIUIYHOCTHBIC PE3YIbTAThl B YACTH:

1) naTPpHOTHYECKOI0 BOCIIMTAHUSA:



— NIPOSABJIICHUE HMHTEpPECca K UCTOPUM U COBPEMEHHOMY COCTOSIHUIO POCCHMCKOMN
(du3znyeckoil HayKH;

— [IEHHOCTHOE OTHOIICHHE K IOCTHXKEHUSIM POCCUMCKUX YUEHBIX--(PU3UKOB;

2) rpa’KIaHCKOr0 M TyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

— FOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCY)KJIEHWU OOIIIECTBEHHO 3HAYMMBIX U
ATHUYECKHUX MPOOJIEM, CBSI3aHHBIX C IPAKTHYECKUM MPUMEHEHHUEM JOCTHKEHUN HU3HKHY;

— OCO3HaHUE€ BAXHOCTH MOPAIbHO--3TUYECKUX NPUHIUIIOB B JEATEIBHOCTU
YYEHOT0;

3) 3CTeTHYECKOr0 BOCIIMTAHUS:

— BOCIPHUATHE 3CTETHYECKUX KaueCTB (PU3MYECKON HAyKU: €€ TapMOHUYHOTO
MOCTPOEHHUSI, CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 ITO3HAHUSA:

— OCO3HaHME IIEHHOCTU (PU3NYECKOM HAyKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS
MHpa, OCHOBBI Pa3BUTHUSI TEXHOJIOT U1, BaXKHENIIIEN COCTABISIONIEH KYJIbTYPHI;

— pa3BUTHE HAYYHOW JIFOOO3HATEIBHOCTH, HWHTEpEca K MCCIIEIOBATEIbCKOM
JeATEITbHOCTH;

5) dopMupoBaHus KyJabTypbl 310POBbS M SMOIHOHAJIBHOI0 0JIATONOJIYYHS:

— OCO3HaHUE LEHHOCTH Oe30macHoro obOpa3a JKM3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH MPaBHJI OE30MaCHOTO MOBEICHUSI HA TPAHCIIOPTE, Ha
JIOpOTax, ¢ AMEKTPUUECKUM U TEIIIOBBIM 000PYZOBAHHEM B JIOMAIIHHUX yCIOBUSX;

— chopMHUPOBAHHOCTH HaBbIKA peIICKCHH, IPU3HAHKE CBOETO MpaBa Ha OLIUOKY U
TaKoro K€ MpaBa y ApYyroro 4eIoBeKa;

6) TPy10BOr0 BOCIIUTAHUSA:

— AaKTHBHO€ Yy4YaCTHE€ B pEIICHUM NPaKTUYECKUX 3a1ad (B paMKax CEMbH,
00pa3oBaTeIbHOM OpraHu3aludM, TOpOoJAa, Kpas) TEXHOJOTHMYECKOM U COIMaIbHOMI
HaIpaBJIEHHOCTH, TPEOYIOIIHNX B TOM YHUCJIEC U PU3HMUCCKUX 3HAHUIA;

— WHTEpeC K MPAKTHIECKOMY U3YUEHHUIO Mpodeccuil, CBA3aHHBIX ¢ (DU3UKOI;

7) 3K0JI0OrM4eCKOro BOCIIUTAHHUS

— OpHEHTalus Ha NpPUMEHEHHE (PU3WYECKUX 3HAHWK ISl pelIeHHs 3a7ad B
00J1aCTH OKpYXKAIolIeW Cpe/bl, TUIAHUPOBAHUS TOCTYIIKOB U OIEHKH WX BO3MOKHBIX

IIOCJIEICTBUM JJI OKPYXKAIOLIEH Cpebl;



— OCO3HaHWe TJ00aJbHOr0 XapakTepa JKOJIOTMYECKUX MpodiieM M MyTed ux
peLIeHHUS;

8) amanTanuMm K H3MEHAIIUMCH YCJIOBHSM CONUAJBHOW M NPHPOIAHOM
cpeabl:

— MOTPeOHOCTh BO B3aUMOACHCTBUY MPH BHIIOJHEHUU MCCIEIOBAHUM U MPOEKTOB
¢dbuznueckoit HanpPaBIEHHOCTH, OTKPHITOCTH OMBITY M 3HAHUSM JPYTHX;

— TIOBBIIIEHWE YPOBHA CBOEH KOMIIETEHTHOCTH 4Ye€pe3 MPaKTUYECKYIO
NEATEIbHOCTB;

— NOTPeOHOCTh B (POPMUPOBAHUU HOBBIX 3HAHMM, B TOM uucie (GopMyIupoBaTh
UJIeH, IOHSATHS, TUTIOTE3bl O GPU3NUECKUX OOBEKTAX U SBJICHUSX;

— OCO3HaHHWe AePUIMTOB COOCTBEHHBIX 3HAHWI U KOMIIETEHTHOCTEH B 00JacTH
bu3uKy;

— IUTAHUPOBAHUE CBOETO Pa3BUTHS B MPUOOPETEHNU HOBBIX (PU3MUECKUX 3HAHUM;

— CTpeMJICHHE aHAJIM3UPOBATh W BBISBIATH B3aUMOCBSI3HM MPUPOJBI, OOIIECTBA U
HPKOHOMUKH, B TOM UYHKCJIE C UCIMIOJIb30BaHUEM (DU3UUECKUX 3HAHUM;

— OLIEHKAa CBOMX JEHUCTBUM C YYETOM BIMSHHS Ha OKPYXAIOUIYIO Cpeny,
BO3MOYKHBIX TJ100aTbHBIX TIOCIEICTBUA.

METANPEAMETHBIE PE3YJIbTATBI

B pesynbrare ocBoeHUs MporpaMmbl MO (PU3HKE HA YPOBHE OCHOBHOI'O OOIIETO
oOpa3oBanusi y oOyd4aromierocsi Oyayt chopMUpOBaHEl MeTanpeIMeTHbIe Pe3yJbTaThl,
BKJIIOYAIOIIIME TIO3HABATENIbHBIE YHUBEPCAIbHBIE YUeOHbIE JCHCTBUS, KOMMYHUKATHBHbBIE
YHUBEpCaJbHbIE yueOHbIE JCHCTBUS, PETYISITUBHBIC YHUBEPCAIbHBIC YUCOHbIC JEHCTBHUS.

ITo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA

Ba3oBrlIe JJornueckue AeicTBUA:

J BBISIBJIATh W XapaKTEpPHU30BaTh CYIIECTBEHHBIE MPU3HAKH OOBEKTOB
(s1BIICHMIA);
J YCTaHABJIMBATh CYIIECTBEHHbIN MPU3HAK KiacCU(UKAIMK, OCHOBAHUS IS

0000111eHUs U CPaBHEHMUS;
. BBISIBJIATH 3aKOHOMEPHOCTH U MPOTHUBOPEYHS B PacCCMaTPUBAEMbIX (paKTax,

JaHHBbIX U H&6J’IIO)IGHI/I$IX, OTHOCAIIIUXCA K (l)I/ISI/I‘ICCKI/IM SIBJICHUSAM,



o BBISIBJIATh TIPUYMHHO--CJICJICTBEHHBIE CBS3M TPU H3YyYCHHH (UINIECKHX
SBJICHUM W TPOLIECCOB, JeJlaTh BBIBOABI C HCIHOJIb30BAaHUEM JEAYKTHUBHBIX U
MHAYKTHBHBIX YMO3AKJIIOYEHHUH, BBIABUIATH TUIIOTE3bl O B3aUMOCBA3SAX (PU3NYECKUX
BEJIMYUH;

o CaMOCTOSTENBHO BBIOMPATh CIOCO0O peleHusl yueOHOM (pu3nUecKoi 3a1auu
(cpaBHEHHE HECKOJIBKMX BapUaHTOB PEIIECHUs, BBIOOp Hanboee NOAXOAAIIEro ¢ yU€TOM
CaMOCTOSTEIbHO BBIJICJICHHBIX KPUTEPHEB).

Ba3zoBble nccienoBarenbckme 1eiicTBHA:

J UCIOJIb30BaTh BOIPOCH! KaK UCCIIEIOBATEIbCKUI HHCTPYMEHT [TO3HAHMS;

o IPOBOAUTH MO CAMOCTOSATEIBHO COCTaBICHHOMY IIaHY OIIBIT, HECIOKHBIN
bU3UYECKUN SKCTIEPUMEHT, HEOOBIIIOE UCCIIEIOBAHNE (PU3UUECKOTO SIBIICHMUS;

J OLICHWBaTh Ha MPUMEHHUMOCTb M  JIOCTOBEPHOCTb MH(OpMALHIO,
MOJIYYEHHYIO B XO/JI€ UCCIIEIOBAaHUS WIIH SKCIIEPUMEHTA;

J CaMOCTOATENbHO (POPMYNIHPOBaTh 000OIIEHUS U BBIBOJBI 110 pe3yJbTaTaM
IpOBEAEHHOT0 HAOIIOIEHUS, OIIBITA, HCCIIEI0OBAHMS;

o IPOrHO3MPOBAaTh  BO3MOXKHOE  JajipHElInee  pa3BUTHE  (U3HUECKHX
IPOLIECCOB, a TAKXKE BBIIBUTATH MPEANOIOKEHUS 00 X Pa3BUTUU B HOBBIX YCIOBUSIX U
KOHTEKCTaX.

Pabora ¢ undopmanmeii:

J IPUMEHSTh Pa3jIuYHbIE METOJbI, MHCTPYMEHTBI M 3allpoChl IPU IOUCKE U
otbope uHpOpMAIMU WIM JAHHBIX C Y4ETOM MPEJIOKEHHON YyueOHOH (u3nuecKoit
3a/1a4H;

o aHAJIM3UPOBATh, CUCTEMATH3UPOBATh W HHTEPIPETHUPOBATH MH(GOPMALIUIO
Pa3IUYHbBIX BUIOB U (OPM MPEICTABIICHUS;

o CaMOCTOATEIbHO  BBHIOMpATh ONTUMANbHYIO (QOpPMY TpenCTaBICHUS
uHpOpMalUM U WIIIOCTPUPOBATH pElIaeMble 3a/layd  HECIOXKHBIMH  CXEMaMH,
JayarpaMMaMi, HHOHM rpadukoi ¥ uX KOMOWHAIMSIMH.

KoMMyHuKaTHBHBIC YHUBEpPCaJIbHbIe YUeOHbIe 1eiiCTBUA:

o B X0Jle 00CYXJeHHUS Y4eOHOro Marepualia, pe3ysibTaToB JabopaTOpPHBIX
paldoT M MPOEKTOB 33JaBaTh BOMPOCHI M0 CYIIECTBY OOCYKAaeMOIl TeMbl H BHICKa3bIBATh

HNJICH, HACJICHHBIC HA PCIICHUEC 3aa4i U IIOJACPKAHNC OJ1aro’KeaaTeIbHOCTH 06H1€HI/I$I;



o COMNOCTABJISITh CBOM CYXJIECHHS C CYXICHHSIMU JAPYIMX YYaCTHUKOB
nuanora, 0OHapyKUBaTh Pa3IMYKMe U CXOJCTBO MO3UIIHIA;

o BBIpaXkaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MHUCbMEHHBIX TEKCTAX;

o nyOJIMYHO MPEICTABISATh PE3YNIbTAThl BHIMOIHEHHOTO (PU3NYECKOTO OIbITa
(9KCTIEpUMEHTA, UCCIIEIOBAaHUS, IIPOEKTA);

o MMOHUMATh U UCII0JIH30BaTh MPEUMYIIIECTBA KOMAHAHOW ¥ MHIUBHUAYATbLHON
paboThI NPU pellIEeHUU KOHKPETHOU (hU3HMUECKOM MPOOIEMBL;

o MPUHUMATH I COBMECTHOU JESITEIbHOCTH, OPraHU30BBIBATh JIEUCTBUS
no €€ JOCTHKEHHMIO: paclpeleisTh pOJu, OOCYXKIaTh IMpPOLECCHl U  PEe3yIbTaThl
COBMECTHOMU paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JIFOJICH;

o BBITIOJIHSITH CBOIO YacTh palOTHI, TOCTUTAsT KAYECTBEHHOI'O pe3yJsibTaTa o
CBOEMY HAIPaBJICHUIO U KOOPAUHHUPYS CBOM JIEUCTBUA C APYTHUMH YJI€HAMH KOMaH]IbI;

o OIICHMBATh KAa4e€CTBO CBOETO BKJaJa B OOMIMI MPOIYKT MO KPUTEPHSM,
CaMOCTOSITEIHFHO CHOPMYITUPOBAHHBIM YUaCTHUKAMU B3aUMOICHCTBUSI.

PeryasiTuBHbIe yHUBepPCAJbHbIe yUeOHbIe T1elCTBUS

Camoopranusanus:

o BBISIBJISITH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CHUTYaIUSAX, TPEOYIOIMIHNX
JUTsE petieHust PU3ndecKux 3HAaHUM;

o OPUECHTHPOBATHCS B  PA3IMYHBIX  MOJAXOJAaX NPHUHATHS  PEHICHUIN
(MHAMBUYAIBHOE, IPUHATHE PEUICHUS B TPYIIINE, IPUHITHE PEIICHUN TPYION);

o CaMOCTOSITEILHO COCTABJISITh AITOPUTM pPeIIeHHs (U3UIECKON 3a/laun Win
IUTaHA MCCIIEJOBaHMs ¢ YYETOM HMMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh MIpeIaraéMble€ BApUAHTHI PEIICHMUII;

o JienaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPO.1b, IMOIIHOHAIbHBIH HHTEJJIEKT:

o JIaBaTh aJICKBaTHYIO OLICHKY CUTYaIlMH U TIpeJiaraTh IiaH €€ N3MCHCHUS;

o OOBSICHATh  MPUYMHBI  JIOCTHXKEHUA  (HEAOCTIKEHMs)  Pe3yIbTaTOB
NESITENIPHOCTH, 1aBaTh OIEHKY MPUOOPETEHHOMY OTIBITY;

o BHOCUTHb KOPPEKTHBBI B JIEATEILHOCTh (B TOM YHWCJI€ B XOJ BBITIOJHECHHS
(U3UYECKOTO HCCIAEOBAaHUS WM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITEIBLCTB,

HN3MCHUBIIINXCA CHTyaHI/Iﬁ, YCTAHOBJICHHBIX OH_II/I6OK, BO3HUKIIHUX pr,Z[HOCTeﬁ;



o OLIEHWBATh COOTBETCTBUE PE3yNIbTATA IIETH U YCIOBHSIM;

o CTaBUTH ce0s1 HA MECTO JIPYroro 4eloBeKa B XOJ€ CIopa I TUCKYCCUU Ha
HAYYHYIO TEMY, TOHUMAaTh MOTHBBI, HAMEPEHHSI U JIOTHKY APYToro;

o NpHU3HABaTh CBOE MPaBO HA OLIMOKY MPH pEelIeHUH (PU3NUYECKUX 3a]1a4 WU
B YTBEPXKACHUIX HAa HAyYHbIE TEMbI U TAKOE K€ MPaBO APYroro.

MHNPEAMETHBIE PE3YJIbTATBI

K xonmy oOyuenuss B 7 kJjacce npeaMETHbIe pe3yibTaThl Ha 0a30BOM YpOBHE
JIOJDKHBI OTpaXxath C(HOPMUPOBAHHOCTh y 00YJaIONINXCSl YMEHUH:

o UCIIONIb30BaTh  TMOHATHUSA:  (U3MUECKHME M  XUMHYECKHE  SIBJICHUS,
HaOII0/IeHNe, SKCTIIEPUMEHT, MOJIEIb, TUIIOTE3a, CIUHUIIBI (PU3UYECKUX BEIHYUH, aTOM,
MOJICKYJIa, arperaTHbie COCTOSHMS BellecTBa (TBEpHOE, KHUAKOE, Ta3000pazHoe),
MEXaHMYeCKOe  JIBIKEHHE  (paBHOMEpPHOE, HEpaBHOMEpPHOE,  MPSIMOJUHEIHOE),
TpaeKTOpus, paBHOAECHCTBYyIOIIAs cuua, Jedopmauus (ynpyras, IJIacTHYECKas),
HEBECOMOCTb, COOOIIAIOIINECS COCY/IBI;

o paznuuath siBleHus (Auddys3usi, TEIIOBOE ABIKEHHE YACTHUIl BEIECTBa,
paBHOMEPHOE JBW)KCHHE, HEPAaBHOMEPHOE ABIKCHHE, WHEPIUS, B3aMMOJACHUCTBUE Te,
paBHOBeCHE TBEPIABIX TeI C 3aKpPEIUIEHHOW OCBhIO BpalleHHs, IMepefada TaBICHUS
TBEPIBIMHA TEJAMH, XUAKOCTIMH W Ta3aMH, aTMOC(EepHOE [aBJCHHE, TUIABAHHUE Te,
MPEeBpaIEHUs MEXaHMYECKOW SHEPTHUU) MO OINMCAHUI0 MX XapaKTePHBIX CBOMCTB W Ha
OCHOBE OMBITOB, IEMOHCTPHUPYIOIIUX JaHHOE PU3NIECKOE SBICHNUE;

. pacro3HaBaTh TPOSBJICHHE HM3YyYEHHBIX  (PU3WYECKUX  SBJICHUN B
OKpY’KaloIlleM MHUpE, B TOM Yuciie (pu3nueckre sBJICHHUs B IPUPOE: IPUMEPHI ABHKEHUS
C pa3sTMYHBIMH CKOPOCTSIMH B XMBOW W HEKWBOH NPHUpPOJE, NEHCTBUE CHIBI TPECHUS B
NPUPOJIC U TEXHHKE, BIMSIHIE aTMOC(HEPHOTO JIaBIEHUS Ha KMBOW OPraHU3M, IJIaBaHUE
PBIO, ppIUary B TEJIE YEIOBEKA, IIPU ATOM MEPEBOANTH MPAKTHUECKYIO 3a7ady B y4eOHYIO,
BBIJICTISATH CYIIECTBEHHBIE CBOMCTBA (MTPU3HAKH) (DU3UYECKUX SBICHUN;

o OTKCHIBATh M3yYCHHBIE CBOMCTBA TeNl U (PU3NUECKHE SIBICHUS, UCIIONB3YS
¢u3nveckne BeTMUMHBI (Macca, 00bEM, TUIOTHOCTh BEIECTBA, BPEMs, IMYTh, CKOPOCTH,
CpeIHssl CKOPOCTh, CHJIa YIPYTOCTH, CHJIA TSXKECTH, BEC Tella, CHila TPEHUSs, JaBJICHUE
(TBEpIOro Tena, KUAKOCTH, Tras3a), BbITAIKMBAIOIIAs CHJa, MexaHudeckas paboTa,

MOIIHOCTBH, ININICYO CHJIBI, MOMCHT CHIJIBI, KOS(I)(I)I/ILII/IGHT IIOJIC3HOI'O I[CﬁCTBHSI



MEXaHU3MOB, KHHETHYECKass U MOTEHIUaJIbHas HSHEPrus), IpU ONUCAHUU MPABUIBLHO
TPaKTOBaTh (PU3MUECKHI CMBICI HCIIOJIb3YEMbIX BEIUYHH, UX O0003HAUYCHUS U €AMHUIIBI
GU3HMYECKUX BEIUYUH, HAXOJIUTh (OPMYIBI, CBS3BIBAIONIUE JaHHYIO (DU3UYECKYIO
BEJIMYMHY C JPYTUMU BEJIMYMHAMH, CTPOUTH TIpaduKu HM3YUYCHHBIX 3aBHCHUMOCTEH
(GU3UYECKUX BEITUYMH;

o XapaKTepu30BaTh CBOWCTBA Ted, (U3WYECKUE SBICHUS U MPOIIECCHI,
UCIIOJIb3Ys MpaBUjIa CIOXKEHUs CUil (BIOJb OJHOM MpsiMoii), 3akoH ['yka, 3akoH Ilackans,
3aKOH ApXUMe/a, MPaBUIIO paBHOBECHS pbiuara (0J0Ka), «30J0TOE MPABUIO» MEXAHUKH,
3aKOH COXpPaHEHHMS MEXaHWYECKOW »HHEpruM, MpH HTOM JaBaTh CIOBECHYIO
GbOopMyITUPOBKY 3aKOHA U 3aMKMCHIBATh €I0 MaTEMaTHYECKOE BEIPAKCHUE;

o 00BSACHATH (PU3MYECKHE SIBJICHHSI, IPOIIECCHI M CBOWCTBA TEJ, B TOM YHCIIE U
B KOHTEKCTE CUTYyalluil MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBISBIATH MPUUUHHO-
-CIICZICTBEHHBIC CBSI3U, CTPOUTH OOBSICHECHHE U3 1—2 JIOTMYECKUX IIaroB ¢ Onopoit Ha 1-2
M3YYCHHBIX CBOWCTBA (PU3NYECKUX SBJICHUMN, (PU3HMUECKUX 3aKOHA WM 3aKOHOMEPHOCTH,

. pemarh pacuy€THhle 3amaud B 1—2 [EUCTBUSA, HCNOJB3yS 3aKOHBI H
dbopMyIbl, cBA3BIBarONINE (HU3MUECKHE BEJIMYMHBI: Ha OCHOBE aHalW3a YCJIOBHS 3aJladyM
3alUChIBATh KPATKOE YCIOBUE, MOACTAaBIATH (PU3NUYECKHE BEIUYMHBI B (OpMyNbl U
MIPOBOJIUTH PACUETHI, HAXOJIUTH CIIPABOYHBIC JTaHHBIC, HEOOXOAUMBIE JJIs PEIICHUs 3a/1a4,
OIICHUBATh PEATUCTHYHOCTH MOTYyUYEHHOW (PU3NYECKON BEIIMUNHBI,

o pacro3HaBaTh MPOOJEMBbI, KOTOpPBIE MOXXHO PpEIIUTh TpPH MOMOIIU
dbuznueckux METONOB, B  OMNHCAHHHM  HCCIEIOBAHHS  BBIICISATH  IPOBEPsSEMOE
MpEeANoNioKeHUE (TUMOTE3y), pa3audyaTh U UHTEPIPETHUPOBATH MOJYUYCHHBIM pPE3yJbTarT,
HAXOJUTh OITMOKHU B XOJI€ OMBITA, JNIaTh BEIBOJBI TI0 €r0 Pe3yJibTaTaM;

o OPOBOAUTH OMBITHI 1O HAOMIOJEHWI0 (U3MYECKUX SBICHUNU WU
(GU3UYECKUX CBOMCTB Tel: (OPMYIUPOBATH MPOBEPSIEMBIC MPEIINOI0XKECHUS, COOUpaTh
YCTAaHOBKY U3 TPEIJIOKEHHOTO O00OpYyIOBaHWsS, 3alUChIBaTh XOJI OMNbITA U
bopMynHUpOBaTh BHIBO/IBI;

o BBITIOJIHATh TPSIMbIE HM3MEPEHHUsI PACCTOSIHUS, BPEMEHH, MacChl Tena,
00BEMa, CUITBI U TEMIIEPATYPhI C UCIIOJIL30BAHMEM aHAJIOTOBBIX M MU(PPOBBIX MPUOOPOB,
3aMMChIBaTh TOKa3aHUs NpUOOPOB € Y4ETOM 3a/laHHON aOCOJIOTHOM MOTrPENIHOCTH

U3MEPEHU;



o IPOBOJIUTH MCCIEIOBAHUE 3aBUCUMOCTH OAHON (PU3NYECKON BEIUYUHBI OT
JIPYrod C HCIOJIb30BAaHUEM TPSIMBIX U3MEpEHU# (3aBUCHUMOCTH MYTH PAaBHOMEPHO
JIBIDKYIIETOCA Tela OT BPEMEHUW IBW)KCHHUS Tella, CHUIIbl TPEHUSA CKOJIBXKEHUS OT Beca
Tena, KadecTBa OOpaOOTKM MOBEPXHOCTEM Tl M HE3aBUCUMOCTH CHIIBI TPEHHUS OT
IUIOMIAAN  CONMPUKOCHOBEHUSA TE€J, CHJIBI YOPYrOCTA OT YIJMUHEHHS TPYXKUHBI,
BBITAJIKUBAIOLIEH CHIIBI OT 00BhEMA OTPYKEHHOM YACTH TENa U OT MJIOTHOCTH >KUJIKOCTH,
e HE3aBUCUMOCTH OT IUJIOTHOCTH TeJa, OT TIyOWMHBI, HA KOTOPYIO MOTPYKEHO TeJo,
YCIIOBUM IUJIABaHUS TeN, YCJIOBUI paBHOBECUs pbluara U OJIOKOB), y4acTBOBaTh B
TUTAHUPOBAHUU Y4eOHOTO UCCIIeIOBAaHUs, COOUPATh YCTAHOBKY U BBIMOJIHATH U3MEPEHUS,
cienysl MpeajioKeHHOMY IUIaHy, (PUKCHUPOBATh pPE3yJIbTaThl MOJTYyYEHHOM 3aBHCHUMOCTHU
dbu3nUecKUx BETUYUH B BHUJE MPEUIOKEHHBIX TAOJIUIl U TPadUKOB, JeJIaTh BBIBOJBI IO
pe3ynbpTaTaM UCCIEIOBaHNUS;

o NPOBOAUTH KOCBEHHBIE H3MEpPEHUS (U3MUECKHX BEIMYUH (IJIOTHOCTh
BEILIECTBA >KUJIKOCTH U TBEPAOrO Teja, CHJIA TPEHUS CKOJIBKEHUS, JaBJICHHE BO3yXa,
BBITAJIKMBAIOLIAS CUJIA, IEUCTBYIOLIAs HA MOTPYKEHHOE B KUAKOCTH TENO, KOYPPUIUEHT
MOJIE3HOTO JIEUCTBUS MPOCTHIX MEXAHU3MOB), CIEAYs MPEIIOKEHHON MHCTPYKLMU: MPU
BBITIOJIHCHUU W3MEPEHUN COOUpaTh HSKCIEPUMEHTAIbHYI0 YCTAaHOBKY M BBIYUCIISTH

3HAYCHUE UCKOMOM BCIIMYHUHEI,

o coOroaTh NMpaBUjia TEXHUKU 0€30MacHOCTU IpU paboTe ¢ 1abopaTopHbIM
000pyI0BaHHEM;
J yKa3bIBaTh NPUHIUIBI JEHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:

BECHl, TEPMOMETp, JAUHAMOMETpP, COOOMIAIOIIHUECS COCYAbl, OapoMeTp, phblyar,
MTOABIOKHBIN M HEITOABMKHBIN OJIOK, HAKIIOHHAS IIOCKOCTB;

° XapaKTEepPU30BaTh MPUHIMIBI  JEHCTBHS HM3YYCHHBIX NPHOOPOB |
TEXHUYECKUX YCTPOWCTB C OMOPOM HAa HMX OMUCaHUsS (B TOM 4YHUCJE: TOAIIUITHHUKH,
YCTPOKCTBO BOJOIIPOBOJA, TUAPABIMYECKUN ITPECC, MAHOMETP, BBICOTOMED, MOPIIHEBON
HAacoC, AapeoMeTp), WCMOJb3ysd 3HAaHUS O CBOWMCTBaX (UBMYECKUX SBICHUH U
HE00X0IMMbIe (PU3NIECKUE 3aKOHBI M 3aKOHOMEPHOCTH;

° OPUBOJUTh  MPUMEpPHl  (HaXOAWTh  WHPOPMALMIO O  MPUMEPAX)
MPAKTUYECKOTO HCIOJIb30BaHUsI (PU3MYECKUX 3HAHUN B TOBCEIHEBHOM JKM3HU JIJIS

oOecrieueHusi 0€30MAaCHOCTH TMpH OOpalleHuu C TNpudbopaMu W TEXHUYECKUMU



YCTPOICTBaMH, COXPAHEHUS 30POBbsl U COOJIIOJIEHUST HOPM 3KOJOTUYECKOTO MMOBEIEHUS
B OKpYXKaloIlEH Cpele;

o OCYUIECTBIIITH OTOOpP HMCTOYHMKOB HH(popmauuu B VHTepHeTe B
COOTBETCTBHUU C 3aJaHHBIM IOMCKOBBIM 3alIpOCOM, HA OCHOBE MMEIOIIUXCS 3HAHUM U
NyTEM CPaBHEHMS Pa3JMYHBIX UCTOYHUKOB BBIIEIATh MH(OPMALMIO, KOTOpas SBISETCS
IPOTUBOPEUNBOI UM MOXKET OBITh HEJOCTOBEPHOI];

o UCMOJb30BaTh MPHU BBIMOJIHEHUN Y4EOHBIX 3aJaHUN Hay4YHO--TIOMYJISPHYIO
JUTEPATypy (PUINYECKOTO COJEp)KaHUsA, CIPABOYHBIE MaTepHalIbl, PECypChl CETU
WntepHer, BnageTh NpuéMaMu  KOHCIIEKTHPOBAHUS  TEKCTa, MpeoOpa3oBaHUs
uH(popMaIUK U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO;

o CO3/1aBaTh COOCTBEHHbIE KPAaTKHE MUCHbMEHHBIE M YCTHBIE COOOIIEHHS Ha
OCHOBE 2-3 UCTOYHMKOB HH(pOpMaLUU (PHUIUUYECKOTO COJAEp)KaHUs, B TOM 4YHCIE
nyOJIMYHO JeNlaTh KpaTKhe COoOOILIEeHUs O pe3yibTaTaX IMPOEKTOB WM y4eOHBIX
UCCJIEIOBAaHUM, IIPM 3TOM TI'PaMOTHO MCIIOJIb30BaTh M3YyYEHHBIN MOHATUIHBIA amnmapar
Kypca (pU3uKH, COMPOBOXKIATh BBICTYIUUIEHHE NPE3CHTALIUEH;

o OpU BBIIOJHEHUH Y4YEOHBIX IPOEKTOB U MCCIENOBaHUM pacupenesiTh
00513aHHOCTH B TpyHI€ B COOTBETCTBUM C IIOCTABJICHHBIMH 3aJayaMH, CJIEIUTh 3a
BBINIOJJTHEHUEM TIIJlaHA JIMCTBUM, aJIeKBaTHO OLIEHWBATh COOCTBEHHBIM BKJIad B
JIEATEIbHOCTh TPYIIBI, BBICTPAaUBATh KOMMYHMKATHBHOE B3aMMOJCHCTBUE, YUYMTHIBAS
MHEHHE OKPYKAIOIINX.

K xoHny oOyueHuss B 8 kJiacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM ypPOBHE
JOJKHBI OTpaXxkaTh CHOPMUPOBAHHOCTD Y O0YUaAIOIIUXCSl YMEHU:

o UCIIOJIB30BaTh MOHATHSA: Macca U pasMepbl MOJIEKYJI, TEIUIOBOE IBUKECHUE
aTOMOB U MOJIEKYJ, arperaTHble COCTOSIHUS BEILEeCTBa, KPUCTAJUIMYECKHE U aMop(dHbIe
T€Ja, HACBINICHHBIM M HEHACBIIICHHBIM Map, BIAXHOCTh BO31yXa, TEMIIEpaTypa,
BHYTPEHHSII DHEpIrus, TEIUIOBOM JBUTATENb, JJIEMEHTApHBIM DJJIEKTPUUYECKUN 3apsn,
AIEKTPUYECKOE I0JI€, TPOBOJHUKU U JHUDJIECKTPHUKHU, MOCTOSHHBINA 3JEKTPUYECKUHN TOK,
MarHuTHOE I0JIE;

o pa3nuyath SBJICHHA (TEIJIOBOE paCIIMpPEHUE U CXKaTHe, TeIulonepenaya,
TEIJIOBOE PAaBHOBECHE, CMAYMBAHNE, KANWLISPHBIE SBJICHUS, UCIIAPEHNUE, KOHACHCALUS,

IJIaBJICHUE, KPUCTAJUIU3ALNs (oTBEpAEBaHUE), KHIICHUE, TerIonepeaayda



(TeIONpPOBOIHOCTb, KOHBEKLMS, HW3JIYyYEHHUE), SJEKTpU3alus TeJ, B3aUMOJEHCTBUE
3apsi0B, JIEUCTBUS DJIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHWE, B3aUMOJICHCTBUE
MAarHMTOB, JIEMCTBHE MAarHUTHOI'O IIOJS HAa NPOBOJAHUK C TOKOM, AJIEKTPOMATHUTHAs
WHIYKIMS) 10 ONHCAaHUIO UX XapaKTepHBIX CBONCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SBIICHUE,

° pacrio3HaBaTh  TMPOSBICHUE W3YUYCHHBIX  (PU3NUECKUX  SBJICHUH B
OKpY)KalOIIeM MHpPE, B TOM 4Hclie (U3UUYECKHUE SBJICHHUS B MPHUPOJC: MOBEPXHOCTHOE
HaTSDKEHWE W KallWUIAPHBIE SBJIEHUS B NPUPOJE, KPUCTAIUIBI B MPUPOJAE, H3IyUEHUE
ConnIla, 3aMep3aHue BOJOEMOB, MOPCKHE OpH3bI, 00pa3oBaHHUE POCHI, TymMaHa, WHes,
CHEra, JJICKTPUYECKHUE SIBIICHUS B arMocdepe, ICKTPUUYECTBO IKUBBIX OPTraHU3MOB,
MarHuTHOE ToJjie 3eMiIH, Ipeiid MOIOCOB, POJIb MATHUTHOTO IOJIS IS )KM3HU Ha 3eMile,
MOJISIPHOE CUSTHUE, TIPU 3TOM IEPEBOJUTH MPAKTHYECKYIO 3a7a4y B yU4e€OHYIO, BBIJCISIThH
CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKN) (PU3UUCCKHUX SBICHUM;

. OTHMCHIBATh M3YYCHHBIC CBOWCTBA TeN M (PU3WUYECKHE SBICHHS, HCIOJIB3YS
bu3uUecKkue BETUYUHBI (TeMmIepaTypa, BHYTPEHHSIS JHEPrus, KOJIHUYECTBO TEIJIOTHI,
yAenbHasl TEIUIOEMKOCTh BEILECTBA, yJeJbHas TEIUIOTa IJIABJICHUS, YJelbHas TEIuioTa
napooOpa3oBaHusi, yJelbHas TEIUIOTa CTOpaHUs TOIUIMBA, KOA3(PQHUIMEHT MOJEe3HOTO
JICCTBUS TEIUIOBOM MAIIIMHbBI, OTHOCHUTEJIbHAs BIIAXKHOCTh BO3/YyXa, 3JIECKTPUUYECKUU
3apsij, cuiaa TOKa, SJIEKTPUYECKOE HAMPSKEHHUE, CONPOTUBJIECHUE MPOBOJIHUKA, YIEIBHOE
CONPOTHUBIICHHE BEIIECTBA, pabOTa M MOITHOCTh JJEKTPUUECKOTO TOKA), MPU OMHCAHUU
MPaBUJILHO TPAKTOBATh (PU3MUECKUN CMBICI HCIOJIB3YEMbIX BEIWYWH, 0003HAUYCHUS M
CAVHUIBI  (PU3NYECKUX BEJIMYMH, HAXOJUTh (OPMYINBI, CBS3BIBAIOIINE JIAHHYIO
(GU3UYECKYI0 BEIUYMHY C JPYTHMH BCIMYMHAMH, CTPOUTH T'papUKH H3yUYECHHBIX
3aBUCUMOCTEN (PU3UUECKUX BEJIMYUUH;

° XapaKTEepPU30BaTh CBOWCTBA TeJ, (PU3MUECKUE SBJICHUS W IPOIECCHI,
WCIIOJIb3YSl OCHOBHBIE ITOJIOKEHUS MOJIEKYJISIPHO--KUHETUYECKOM TEOPUH CTPOECHUSA
BCIIIECTBA, MPHUHIMUIN CYNEPHO3UIMKA ToJie (HAa KauyeCTBEHHOM YPOBHE), 3aKOH
coxpaHeHus 3apsga, 3akoH Oma st yyacTka 1enu, 3akoH Jkoyns—JleHia, 3akoH
COXpaHEHMsI DHEPruu, TpPH ITOM JaBaTh CJIOBECHYI (OPMYJIHUPOBKY 3aKOHA U

3aIMUCBIBATH €TI0 MATCMATUYICCKOC BBIPAKCHUC,



o OOBSICHATh (PU3NYECKHE MPOIECCHl M CBOMCTBAa TEl, B TOM 4YHCIE U B
KOHTEKCTE CUTYalUH IIPAKTUKO-OPUEHTHPOBAHHOTO Xapakrepa: BBISBJIATh
IPUYMHHO-CIIEACTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHE W3 |—2 JOrM4YecKuX IIaroB C
onopoil Ha 1-2 U3y4eHHBIX CBOMCTBA (PM3NYECKUX SBJICHUH, PU3NUECKUX 3aKOHOB WIU
3aKOHOMEPHOCTEM;

o pemiatb pacy€THblE 3ajadyd B 2—-3 JEHCTBUA, HCIOIB3YS 3aKOHBI H
(bopMmyIbl, cBsA3bIBaONIUE (DU3NYECKHE BEIMUYMHBI: Ha OCHOBE aHAJIM3a YCIOBMS 3ajadu
3alMCBHIBAaTh KPAaTKOE YCJIOBHUE, BBIABIATH HEIOCTATOK INAHHBIX JUIS PEIICHUS 3aJayH,
BBIOMPATH 3aKOHBI M (POPMYJIbI, HEOOXOAUMBIE ISl €€ PeLIeHUs, IPOBOAUTh PacuéThl U
CpaBHUBATh MOJyUYEHHOE 3HAUCHHE (PU3NUECKON BEIMYMHBI C U3BECTHBIMU JAHHBIMU;

o pacro3HaBaTh IpPOOJIEMBbI, KOTOPbIE MOXXHO pPEIIUTh MpPU MOMOIIU
(U3NYECKUX METOJI0B, MCIOJb3Yysl ONKUCAHUE HCCIIEOBAHUS, BBLACIATH IMpPOBEpsieMOe
IIPEANOI0KEHUE, OLICHUBATH IIPABUIIBHOCTD MOPSAKA POBEICHUS UCCIEA0BAHUSA, AEIaTh
BBIBOJIBI;

o OPOBOAUTH ONbBITHI 1O HAOMIOJEHUI0 (U3MYECKUX SABJICHUW WU
¢u3nyYecKux CBOWCTB TeN (KaWJUIAPHBIE SBJICHUS, 3aBUCUMOCTh JABJIEHUS BO3AyXa OT
ero o0béMa, TeMIeparypbl, CKOPOCTH IIpollecca OCTBIBAHHS W HAarpeBaHus IpH
U3ITyYEHUH OT LBETa M3JIydarollen (MOrIoNaroIiei) TOBepXHOCTH, CKOPOCTh UCTIapEHUs
BOJBI OT TEMIIEpATyphbl JKUIKOCTH U IUIOLIAAU €€ IOBEPXHOCTH, DJIEKTpU3ALUs TEll U
B3aUMOJICICTBAE DJIEKTPUYECKUX 3apsg0B, B3aWMOJCHCTBHE ITOCTOSIHHBIX MAarHUTOB,
BU3yaJIN3alMsl MArHUTHBIX I10JIEH IOCTOSHHBIX MarHUTOB, AEUCTBHUS MATHUTHOIO IIOJIS
Ha MPOBOJHUK C TOKOM, CBOMCTBA DJJIEKTPOMAarHuTa, CBOMCTBA SJIEKTPOJBHUraTENs
MOCTOSIHHOTO ~ TOKa): (OpPMYyJTUpPOBaTH MpOBEpsieMble MPEIINOJNOKEHUs,, COOUpPATh
YCTaHOBKY M3 MPEI0KEHHOT0 000PY/I0BaHHUs, ONIUCHIBATH X0 ONbITa U (POPMYIHPOBATH
BBIBOJIBI;

o BBIITOJIHATH MPSIMBIE U3MEPEHUS TEMIIEPATYPbl, OTHOCUTEIBHOU BIIAXKHOCTH
BO3/lyXa, CHUJIbl TOKAa, HAMpPsDKEHHs C MCIOJb30BAaHUEM AaHAJIOTOBBIX MNPHOOPOB U
JNAaTYUKOB (U3NYECKUX BEJIMYMH, CPAaBHUBATh pE3yJbTaTbl H3MEPEHUH C y4ETOM
3aJJaHHOM a0COJIOTHON MOTPEUTHOCTH;

o IPOBOAUTH HCCIIEOBAHUE 3aBUCUMOCTH OJHOM (PU3NYECKON BEIUYUHBI OT

IpYroi ¢ MCHOJIb30BAHUEM IMIPSIMBIX HW3MEpPEHUH (3aBUCHMOCTH COIPOTHUBIICHUS



IIPOBOJHMKA OT €ro JUIMHBI, IUIOIIAJA IIONEPEYHOr0 CEYECHUS M YIECIbHOTO
CONPOTHBIICHHs BELIECTBA IIPOBOJHMKA, CUJIBI TOKA, HIAYIIErO0 4Yepe3 IMPOBOJHUK, OT
HaIIpSDKEHNsT Ha TPOBOJHUKE, HMCCIENOBAHUE IIOCIEAOBATENBHOTO M NApaJLIECIbHOTO
COEJMHEHUH NPOBOJHUKOB): IUIAHUPOBATH HCCIIEOBaHUE, COOUpaTh YCTAaHOBKY U
BBINIOJIHATh HM3MEPEHMs], Clenys MpEeAJIOKEHHOMY IUIaHy, (UKCHpPOBATh pPE3YJIbTAThI
NOJYYEHHOHN 3aBHCUMOCTH B BHJIE TAOJIUI] U Ipa(UKOB, €1aTh BBIBOBI 110 Pe3yIbTaTaM
UCCIIEA0OBaHUS;

o IPOBOJUTh KOCBEHHBbIE M3MepeHus (usnueckux BeauuuH (yaenbHas
TEIUIOEMKOCTh ~ BEILECTBA, CONPOTHBIEHUWE IPOBOAHMKA, paboTa U  MOIIHOCTb
AIIEKTPUYECKOTO TOKA): IUIAHUPOBATH HW3MEPEHHUs, CcOOUpaTh HSKCHEPUMEHTAIbHYIO

YCTAHOBKY, CJIICOAYA HpeﬂHO)I(CHHOﬁ HHCTPYKIHNH, U BBIYUCJIATh 3HAYCHUC BCIIMIYUHBI,

o coOroaTh NMpaBUiia TEXHUKU 0€30MacHOCTU IpU paboTe ¢ 1adopaTopHbIM
000pyI0BaHHEM;
J XapaKTepH30BaTh TNPUHIUINBI  JEHCTBUS HM3YyYCHHBIX TPUOOPOB |

TEXHUYECKUX YCTPOMCTB C OMOPOM HA MX OMUCAHMS (B TOM YHCIE: CHCTEMa OTOIUICHUS
JIOMOB, TUTPOMET], MapoBas TypOWHa, aMIIEPMETP, BOJBTMETP, CUETUUK IECKTPUUSCKOU
SHEPTUM, DIEKTPOOCBETUTEIBHBIE MPUOOPHI, HArpeBaTeNbHBIE  DIIEKTPONPUOOPHI
(mpumepsbl), DIEKTPUUECKUE TMPEAOXPAHUTETH, DJIJIEKTPOMATHUT, JJICKTPOJABUTATEND
MMOCTOSTHHOTO TOKAa), HCIOJB3ysd 3HAaHMS O CBOMCTBaX (PU3MYECKUX SBICHHA U
He00XoauMbIe (U3NIECKHUE 3aKOHOMEPHOCTH;

° pacro3HaBaTh TIPOCTHIE TEXHHUYECKHE YCTPOHMCTBA W HW3MEPHUTEIIbHBIC
npuOOpHl MO CXeMaM M CXEMAaTUYHBIM PUCYHKaM (KUIAKOCTHBIA TEPMOMETp, TEPMOC,
MICUXPOMETp, TUTPOMETpP, JABUTATEIh BHYTPEHHETO CTOPaHMS, JJICKTPOCKOIN, PEOCTar),
COCTaBJISATh CXEMBbI J3JICKTPUUECKUX IeTel C TOoclIeqoBaTeIbHBIM W TapaJlieIbHbIM
COCIMHEHUEM DJIEMEHTOB, pa3jinyasi YCIOBHBIE 0003HAUCHUS IIEMEHTOB DJICKTPHUUECKUX
LICTICH;

o NPUBOJUTh  MpUMEpPhl  (HaXOAWTh  WHGPOPMAIMIO O  MPUMEPAX)
MPAKTUYECKOTO HCIONB30BAaHUSl (M3WUECKUX 3HAHWA B TIOBCETHEBHOM >KHU3HH IS
oOecrieueHusi 0€30MAaCHOCTH TMpH OOpalleHWH C NpUOOpaMH U TEXHHUYECKUMU
YCTPOWCTBAMH, COXPAHEHHUS 3I0POBhSI M COOTIOICHUST HOPM SKOJIOTHYECKOTO MOBEACHUS

B OKpY’KalOIIEH Cpeae;



o OCYIICCTBJIATh MOUCK WHGMOpMAMK  (PU3NYECKOTO COJEPKAHHS B
HNHTepHeTe, HA OCHOBE HMMEIONIUXCS 3HAHMK M IYTEM CPaBHEHHS JIOTOTHHUTEIHHBIX
HMCTOYHUKOB BBIICIATh WH()OPMAIIHIO, KOTOPAs SIBJSICTCS] MPOTHBOPEYHBOM MM MOXKET
OBITH HEJTOCTOBEPHOI;

o WCIIOJIb30BATh TPU BBIIOJIHCHUH YUYEOHBIX 3aJJaHUN HAyYHO--TIOMYJISIPHYIO
TUTEpaTypy (PU3NYECKOTO COJEPKaHUs, CIPABOYHBIC MAaTEpPHANbl, PECYpPChl CETH
WHTepHer, BhageTh MNpuéMaMH  KOHCIIGKTUPOBAHUS  TEKCTa, IpeoOpa3oBaHUS
nH(popMalUu U3 OJTHON 3HAKOBON CUCTEMBI B JIPYTYIO;

° co3/1aBaTh COOCTBEHHBIE IHCHMEHHBIE W KpaTKHWE YCTHBIE COOOIICHMS,
000061m1ast nHGOPMAITUIO U3 HECKOJIBKUX HCTOYHUKOB (DU3NYECKOTO COACpPKaHUs, B TOM
YUCJIe IMyOJIMYHO TIPEICTABIATh PE3yJbTaThl TMPOSKTHOW WJIH HCCIEA0BATEILCKON
NEATeTLHOCTH, TIPH 3TOM TPaMOTHO HCIIOJIb30BaTh M3YYCHHBIM TMOHATUWHBINA arapar
Kypca (pU3uKH, COMPOBOXKIATH BRHICTYIUICHHE MPE3CHTAIINCH;

° IpPU  BBITIOJHEHUH YYEOHBIX IIPOCKTOB U HCCICAOBAHUN (U3MICCKUX
MIPOIIECCOB PaCIpEeesATh OOS3aHHOCTH B TPYIE B COOTBETCTBUU C IOCTABJIICHHBIMHU
3a/1adyaMu, CIICUTh 32 BBITIOJIHEHHEM TIIaHa JICUCTBHI U KOPPEKTUPOBATH €T0, aIEKBATHO
OIICHWBAaTh  COOCTBEHHBIM  BKJIaJ B  JCATEIBHOCTh  TPYIIBI,  BBICTPAUBATh
KOMMYHHKAaTUBHOE B3aMMOJICHCTBHUE, MPOSIBIISS TOTOBHOCTH pa3peniaTh KOH(IUKTHI.

K kxoHmy oOydeHumss B 9 KJjacce MpeaMETHBIE pe3yJbTaThl Ha 0a30BOM YpOBHE
JOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y O0YUYAIOIIUXCSI YMCHUM:

o WCIIONTh30BaTh TIOHATHSA: CHCTEeMa OTcuéTa, MaTepHallbHas TOYKa,
TPacKTOPHUS, OTHOCHTEIIBHOCTh MEXaHHUYECKOTO JABWXKeHHUs, nedopmanus (ympyras,
IUTACTHYECKAs ), TPEHUE, IEHTPOCTPEMHUTEIILHOE YCKOPEHHUE, HEBECOMOCTh M TIEPETPY3KH,
IIEHTP TSHKECTH, aOCOTIOTHO TBEPOE TEIO, IIEHTP TSHKECTH TBEPJOTO Teja, paBHOBECHE,
MEXaHHYECKHE KOJICOaHUs U BOJIHBI, 3BYK, HH(PA3BYK U YIbTPA3BYK, dJICKTPOMArHUTHBIC
BOJIHBI, IIKaJla AJICKTPOMArHUTHBIX BOJH, CBET, OJM30PYKOCTh U JallbHO30PKOCTb,
CIEKTPBI MCITYCKaHHUS W TIOTJIONIEHUs, anbda-, Oera- W raMMa-u3lIydeHUs, H30TOIIbI,
sJIepHAsl SHEPTETUKA,

° pa3nuyarh SBJICHUS (PaBHOMEPHOE W HEPABHOMEPHOE MPSIMOIMHEIHOE
JBIKCHUE, PAaBHOYCKOPEHHOE MPSMOJIMHCHHOE IBW)KCHHE, CBOOOJHOC ITaJICHUE TEII,

PaBHOMEPHOC IBUKCHUC IO OKPYKHOCTH, BBaHMOHeﬁCTBHe TCJI, pPCAKTUBHOC JIBUKCHUC,



KoJebaTeNbHOE JBWKEHHE (3aTyxXalolue M BBIHYXICHHBIE KoJieOaHHUs), pPE30HaHC,
BOJIHOBOE JIBWXKEHUE, OTPAKEHUE 3BYKa, MPSIMOJIMHEIHOE paclpoCcTpaHeHue, OTpaKeHUE
U IIPEJIOMIIEHHE CBETA, MTOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JIOKEHUE OEIOro cBeTa
B CIEKTp U CIOXKEHHE CIEKTPaJbHBIX IIBETOB, IUCIEPCHUS CBETa, ECTECTBEHHAas
paZiMOaKTUBHOCTh, BO3HUKHOBEHHE JIMHENYATOTrO CHEKTpa U3JIYYEHHs) 110 ONMHCAHUIO UX
XapaKTepPHBIX CBOMCTB M Ha OCHOBE OIBITOB, JTEMOHCTPUPYIOIIMX JaHHOE (U3HUECKOe
SBJICHUE;

o pacmo3HaBaTh  MPOSIBJICHHE  HM3YUYEHHBIX  (PU3WYECKUX  SBJICHUH B
OKpYXarolieM Mupe (B ToOM uncie Gu3nuecKue siBJICHUs B IPUPOJE: IPUIUBHI U OTIIUBHI,
nBrkeHue 1aHeT CONHEYHON CUCTEMBl, pEaKTHUBHOE JABM)KEHHME >KMBBIX OPraHU3MOB,
BOCIIPUSTHE 3BYKOB >KHBOTHBIMH, 3€MJIETPSICEHUE, CEHCMUYECKHE BOJHBI, IIyHAMH, 3XO,
[[BETa TeJ, ONTHYECKUE SIBJIEHUS B MpUPOJE, OMOIOrMYecKoe IeHCTBHUE BHUIMMOTO,
yIbTPaduOIETOBOTO M PEHTTEHOBCKOTO H3JIYyYEHUI, €CTECTBEHHBIM paJMOaKTUBHBIN
(G oH, KOCMUYECKHUE YU, PAAHOAKTHBHOE U3TyUYeHUE MPUPOTHBIX MHUHEPAJIOB, ACHCTBHE
paZMOaKTUBHBIX H3JIyYEHMH Ha OpraHu3M 4YeloBeKa), IpU OSTOM NEPEBOJIUTH
NPAKTUYECKYI0 3a7ady B Y4YeOHYIO, BBIIETSATH CYIIECTBEHHBIE CBOWCTBA (TPU3HAKK)
(bu3NYeCKUX SIBICHUM;

o OMKCHIBATh M3YUYCHHBIE CBOMCTBA TeNl W (DU3UUECKHE SBICHUS, UCIIONB3YS
¢dusnueckue BeNMUYMHBI (CpeaHsii U MTHOBEHHAsl CKOPOCTh Teja MPU HEPABHOMEPHOM
JBUKEHUH, YCKOpPEHHUE, NepeMelleHue, MyTh, YIioBas CKOPOCTb, CHUJa TPEHHUS, CHUJa
YIPYToCTH, CUja TSDKECTH, YCKOpEHHE CBOOOJHOTO MaJCHUs, BEC Tela, UMILYJIbC Tena,
UMITYJIC CHJIbI, MEXaHHW4yeckas paboTa M MOILHOCTb, NOTEHLMAJIbHAs SHEPrus Tena,
MOJHATOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHIMAJbHAs SHEPIHs CXKATOM NPY>KUHBI,
KUHETUYECKasl SHEPTuUs, MOJIHAs MEeXaHU4ecKasi SHeprusi, Mepruoj U 4acToTa KojeOaHui,
JUIMHA BOJIHBI, TPOMKOCTb 3ByKa WM BBICOTa TOHA, CKOPOCTh CBETa, II0Ka3aTesb
NpEJIOMIICHUS Cpelibl), MPH ONUCAaHUU MPABUIBHO TPAKTOBaTh (PU3UYECKUN CMBICIT
UCIOJIb3YEMbIX BEJIMYUH, O003HAUYCHMS] M €IWHULBI (U3NYECKUX BEIMYMUH, HAXOJIUTh
dbopMyIIbI, CBA3BIBAIONINE JaHHYIO (U3MUECKYIO BEIMYMHY C JPYTHMHU BEIMYWHAMU,
CTPOUTH TpadKHU U3yUYEHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEITUYHH;

o XapaKTepu30BaTh CBOWCTBA TeJ, (U3MYECKHE SIBICHHUS € TIPOIECCHI,

HCIIOJIB3Yyd 3aKOH COXpPaHCHUA OHCPIruH, 3aKOH BCCMUPHOTO TATOTCHHA, ITPUHIIUII



CyNepHno3uLMU CWJI, NPUHLHUII OTHOCUTENbHOCTH ['anunes, 3akoHbl HproTOHa, 3aKoH
COXpaHEHHs] UMITYJIbCA, 3aKOHBI OTPAXXEHUsI U IPEIOMIICHUSI CBETA, 3aKOHBI COXPAHEHUS
3apsAI0BOrO0 M MacCOBOI'O YMCEN IPH SAEPHBIX PEaKLUAX, IPH 3TOM J1aBaTh CIOBECHYIO
(GopMyIMPOBKY 3aKOHA U 3aIIUCBIBATh €T0 MaTEMaTHUECKOE BHIPAKEHHUE;

J OOBACHATHh (U3NYECKHE NPOLECChl U CBOMCTBA TEJl, B TOM YHCIE U B
KOHTEKCTE CHUTyalluld NMPaKTUKO-OPUEHTHUPOBAHHOI'O XapaKTepa: BBIABISATH MPUYUHHO--
CJIEJICTBEHHBIE CBSI3H, CTPOUTH O0BSICHEHUE U3 2—3 JOrMYECKUX I1aroB ¢ ONopoi Ha 2—3
U3YYEHHBIX  CBOMCTBA  (DM3MYECKUX  SBJIECHUHM, (QU3MYECKUX  3aKOHOB WU
3aKOHOMEPHOCTEH;

o pemaTrs pacdy€THhIE 3amaud  (omuparommecss Ha cucremy u3  2-3
ypaBHEHUIT), UCIIOJIb3Ysl 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE (PU3NUECKUE BEIMUMHBI: Ha
OCHOBE aHaJM3a yCJIOBUS 3a/1auMl 3allMChIBAaTh KPATKOE YCIOBUE, BBISBISATH HEAOCTAIOLINE
WM N30BITOYHBIE TaHHBIE, BBIOUPATH 3aKOHBI U (hOPMYIIbl, HEOOXOAUMBIE JJIsl pEIIeHUs,
POBOJUTH PAcU€Thl U OLIEHUBATh PEATUCTUYHOCTD MOJIYYEHHOTO 3HaYeHUs (PU3NUIECKOM
BEJIMYHHBI;

J pacro3HaBaTh IpPOOJIEMbI, KOTOPbIE MOXXHO pPEIIUTh MpU MOMOIIU
($u3NYECKUX METOAOB, HCIOJIb3Yys OINHMCAHWE HCCIIEIOBaHUS, BBIJICIATH MPOBEPSIEMOE
MPENoJI0KEHHNE, OLIEHUBATH MPABUIILHOCTD MOPSAKA IPOBEACHUS HUCCIIECOBaHMs, 1€TaTh
BBIBO/Ibl, HHTEPIPETUPOBATH PE3yIbTaThl HAOIIOACHUN U OIIBITOB;

o OPOBOAUTH OMNBITHI 1O HAOMIOJEHUI0 (U3NYECKUX SABJICHUW WU
¢u3nyecKkux CBOWCTB Ten (M3ydeHHE BTOpPOro 3akoHa HbIOTOHA, 3akOHA COXpaHEHUs
HHEpPruM, 3aBUCUMOCTh TepruoAa KoieOaHui Mpy>KMHHOIO MasiTHUKAa OT Macchl Irpys3a U
KECTKOCTH TPYKUHBI M HE3aBHUCUMOCTb OT AaMIUIMTYAbl MaJbIX KOJIeOaHMIA,
NPSMOJIMHEHHOE PACIPOCTPaHEHUE CBETA, Pa3yio’KeHUE O€I0ro CBeTa B CIIEKTP, U3YUECHUE
CBOMCTB M300pakeHMsI B IUIOCKOM 3€pKaje M CBOMCTB H300pakeHHs MpenMera B
coOuparonieil JinH3e, HAOMIOJEHUE CIUIOIIHBIX M JIMHEWYaThIX CHEKTPOB HM3JIy4YEHUs):
CaMOCTOATENbHO COOMpaTh YCTAaHOBKY W3 M30BITOYHOrO Habopa 00OpyIOBaHHS,
OTKCHIBATH XOJ] ONBITA U €T0 PE3yIbTaThl, HOPMYITUPOBATH BHIBOJIBI,

o NPOBOAUTH MPU HEOOXOAMMOCTH CEPHUIO MPSAMBIX HW3MEpPEHUM, Ompenenss
CpelHee 3HaueHHe n3MepsieMol BeMUUHbI ((POKYCHOE PacCTOSIHUE COOMPAIOLIEH JTMH3BI),

000CHOBBIBAaTH BBIOOP crioco0a u3MepeHus (M3MEPUTEIBHOTO IPHO0Pa);



o IPOBOAUTH HMCCIICIOBAHUE 3aBUCHUMOCTEH (PU3WYECKUX BEIHYUH C
UCIIOJIb30BAHUEM TMPSAMBIX HM3MEPEHHH (3aBUCUMOCTh IYTH OT BpPEMEHHU IpHU
PAaBHOYCKOPEHHOM JBWKEHUM 0€3 HayalbHOM CKOpPOCTH, TMepuoja KojeOaHui
MaTEMaTH4YEeCKOT0 MasgTHHKA OT JJWHBI HUTH, 3aBUCUMOCTH YIJIa OTPa)XXCHUS CBETa OT
yria MajeHusi W yria NpeJoMJIeHHUs OT yIjla NaJeHHs): IUIAHUPOBATh HCCIEAOBAHUE,
CaMOCTOSITEIbHO  COOMpaTh YCTaHOBKY, (UKCHUPOBATh PE3yJbTaThl MOJY4YEHHOMH
3aBUCHUMOCTH (PU3WYECKUX BEIUYMH B BHUJAE TaOMUI[ U TpaduUKOB, JAeJIaTh BBHIBOJABI I10
pe3yJibTaTaM UCCIIEI0OBAaHUS;

o IPOBOAUTH KOCBEHHBIE U3MEpPEHUs (U3MYECKUX BEIMYUH (CpemHsis
CKOPOCTh M YCKOpPEHHE Tejia MPU PAaBHOYCKOPEHHOM JIBHKEHUHU, YCKOPEHHE CBOOOIHOTO
najeHusi, >XKECTKOCTh TPYKHUHBI, KOAIDOUIMEHT TPEHUS CKOJBKEHUS, MEXaHHYecKas
paboTa ¥ MOIIHOCTh, YACTOTa M MEPUOJ] KOJICOAHUI MAaTEMaTUYECKOr0 W MPY>KHHHOTO
MasTHUKOB, ONITUYECKAs CUJIa COOMPAIONICH JTUH3BI, PAIUOAKTUBHBIN (POH): TUIAHUPOBATh
U3MEpEeHUsl, COOMPATh IKCIEPUMEHTAIFHYIO YCTAHOBKY U BBITIONHSATH U3MEPEHUs, CIeIys
MPEAJIOKEHHON WHCTPYKIIMK, BBIYUCIIATh 3HAUYCHHE BEJIMYMHBI WU aHAIMU3UPOBATH

MOJIYYEHHBIE Pe3yJIbTaThl C YUETOM 3a/IaHHON TOTPEIIHOCTH U3MEPEHUN;

o coOroaTh NMpaBUiia TEXHUKHA 0€30MacHOCTU IpU paboTe ¢ 1adopaTopHbIM
000pyI0BaHHEM;
J pa3nuyaTh OCHOBHBIE MpPHU3HAKK H3YYEHHBIX (DU3HUECKUX MOJIENeH:

MaTepualibHasl TOUKa, a0COIOTHO TBEPIOE TEN0, TOUEUHBIM HCTOYHUK CBETA, JIy4, TOHKAs
JIMH34, IUIaHEeTapHas MOJENb aTOMa, HYKJIOHHAsI MOJI€Ib @aTOMHOTO S11pa;

o XapaKTepu30BaTh MPHUHIMIBI  JEUCTBUS  U3YYEHHBIX MPUOOPOB U
TEXHUUYECKHX YCTPOMCTB C OMOPON Ha UX OMUCAHUsA (B TOM UHUCIE: CIUIOMETP, NaTYUKU
MOJIOKEHHUSI, PACCTOSIHUSI U YCKOPEHHSI, paKeTa, 9X0JIOT, OUKH, MEPUCKOI, (oToamnmapar,
ONTUYECKHUE CBETOBO/IbI, CIEKTPOCKOII, JO3UMETpP, Kamepa Bunbcona), ucnonb3ys 3HaHUS
0 CBOICTBAaxX (PU3NUECKHX SBICHUN U HEOOXOUMBIE (PM3NUECKIE 3aKOHOMEPHOCTH;

o UCIIOJIB30BAaTh CXEMBl M CXEMAaTUYHbIE PUCYHKH M3YYEHHBIX TEXHHUYECKUX
YCTPOICTB, U3MEPUTENBHBIX MPUOOPOB M TEXHOJIOTHYECKUX MPOLECCOB MPHU PEIICHUU
y4eOHO--TIPAKTUYECKUX 3a]ad, ONTUYECKHE CXEMBI JJIsi MOCTPOSHHUS M300pakeHui B

IJIOCKOM 3€pKajie M cCOOUparoleil JUH3E;



o OPUBOANTH  NPUMEPHl  (HAXOAUTh  HMHPOPMALKMIO O  MpUMeEpax)
IPAaKTUYECKOTO HCIOIb30BaHMUsS (PU3MUECKUX 3HAHUH B TIOBCEJHEBHOM JKHU3HM JUIS
oOecrieyeHnsi O€30MACHOCTH TpU  OOpaleHud ¢ nOpubdopaMH U TEXHUYECKHUMH
YCTPONCTBAMH, COXPAHEHUS 370POBbsl U COOJIIOIEHUSI HOPM 3KOJIOTHYECKOTO MTOBEACHUS
B OKpY’KaloIlEen Cpeae;

J OCYILECTBJISITH MOUCK HHGpOpMauu  (PU3MUECKOTO COAEp)KAaHUA B
WHuTepHeTe, caMOCTOSTENBHO (OPMYJIMPYS MOMCKOBBIM 3ampoc, HaXOIUTh MyTH
OIPEJIENIEHNS IOCTOBEPHOCTH MOJIYy4YEHHON HH(POPMALlMU Ha OCHOBE MMEIOUINXCSA 3HAHUN
Y JIOTIOJTHUTENbHBIX HCTOYHHUKOB;

o UCIIOJIb30BATh MPU BBINOJIHEHUH YUYEOHBIX 33aJJaHUN HAayYHO--TIONYJISPHYIO
JUTEPaTypy (PU3NYECKOTO COJEpKaHUsA, CIPABOYHBIE MaTepHalibl, PECypchl CETU
WntepHer, BiageTh Npu€MaMud  KOHCIIEKTHPOBAaHUS  TEKCTa, IMpeoOpa3oBaHuUs
uH(pOopMaIUK U3 OJTHON 3HAKOBON CUCTEMBI B IPYTYIO;

J CO3/1aBaTh COOCTBEHHbIE MUCHMEHHBIE U YCTHBIE COOOIIEHHS Ha OCHOBE
MH(GOpPMALIMM M3 HECKOJBKMX MCTOYHMKOB (PU3MYECKOTO COJEpKaHMs, IyOIUYHO
NPEJICTAaBIATh PE3YJIbTAaThl IPOEKTHOM WIIM HCCIEA0BATENBCKON AEATEIbHOCTH, IPU 3TOM
IpaMOTHO MCIIOJIb30BaTh U3yUEHHBIN NOHATUHHBIN anmapaT U3y4yaeMoro pasziena Gu3uku
U COMPOBOXKJATh BBICTYIUJICHUE INpe3eHTalrel ¢ y4éToM OCOOEHHOCTEH ayauTOpuu

CBEPCTHHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIIACC
Ne HaumeHoBaHue pa3jie/ioB KoanvecTso yacos
dyeKkTpoHHbIe (LM POBbLIE)
n/m | ¥ TeM NPOorpamMMbl Bcero KonTtpoJbHbie IpakTuyeckue
o0pa3oBaTe/ibHbIE PecypcChl
padoThI padoThI
Pa3pnen 1. ®usuka u eé poJib B NO3HAHMH OKPY/KAKIIEr0 MUpa
bubnnoreka IIOK
1.1 o - 2
MI3HIE - Hayka 0 Hipupoae https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHACCIHE BETMHAIHEL https://m.edsoo.ru/7f416194
13 EcrecTBeHHOHay4HBIN 5 1 bubnuoreka [JOK
' METO/I IO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [leppoHayaibHbIe CBeJeHUS] O CTPOEHHUH BelllecTBa
bu6nuoreka [IOK

2.1 1
Crpoenne semecTsa https://m.edsoo0.ru/7f416194

JBr>xkeHue u

2.2 B3aUMOJENCTBUE YaCTU 2 1 bubnnorexa LOK
' a A https://m.eds00.ru/7f416194
BEIECTBA
53 ArperaTHbl€ COCTOSIHUS 5 bu6mmoreka [JOK
' BEILIECTBA https://m.edso00.ru/7f416194
Wroro no pazueny 5

Paznen 3. /IBu:xeHHe U B3auUMo/ieilicTBHE TeJl

3.1 MexaHH4ecKOoe OBIKEHIE 3 but6mmoreka [IOK



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

https://m.edso0.ru/7f416194

39 WNuepnus, macca, 4 bu6nuoreka [JOK
' IJIOTHOCTD https://m.eds00.ru/7f416194
bu6nuoreka [IOK
3.3 Cuna. Bupet cun 14 https://m.eds00.ru/7f416194
Htoro no paznemny 21

Pa3nen 4. /laBienue TBEPABIX Tel,

JKHAKOCTEH M ra3oB

JaBnenue. llepenaua

41 JABJICHUS TBEPABIMU 3 bubnuoreka [JOK
' TeIaMH, KUIAKOCTIMU U https://m.edso00.ru/7f416194
ra3aMu
bu6nuoreka [IOK
4.2
flapterne XuaKoCTH > https://m.edso0.ru/7f416194
bu6mmoteka [IOK
4.3 A 6
TMOC(EPHOE JaBICHNE https://m.edsoo.ru/7f416194
JlelicTBuE ®UJIKOCTH U Ta3a
4.4 Ha MOTPYKEHHOE B HUX 7 bubmorexa HOK
' 124 https://m.edso0.ru/7f416194
TEJo
Wroro no pazueny 21

Pa3zpnen S. PaGoTra u MOIHOCTB. JHeprus

bu6nuoreka [IOK
51 Pabora u montsocTs 3 https://m.edsoo.ru/7f416194
bu6nuoreka [IOK
2 IT
> POCTBIC MEXAHHUIMBT > https://m.edso0.ru/7f416194
5.3 MexaHnuueckast SHeprus 4 bubmorexa [TOK

https://m.edsoo.ru/7f416194



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

Wroro no pazueny 12
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO 68 3 12
YACOB I10 I[TPOI'PAMME
8 KUIIACC
Ne HaunMeHnoBanue KoJunyecTBo 4yacoB
JyeKkTpoHHbIE (HU(PPOBBIE)
n/m | Ppas/iesioB U TeM Bcero KoHTpoJibHbIe IIpakTHYeckue
o0pa3oBaTebHbIE PeCypChl
NMPOrpamMmbl padoTbI padoTbI
Pa3pgean 1. TensioBbIe IBJICHUSA
11 CtpoeHue u cBoiicTBa 7 bubnuorexa [JOK
' BELIECTBA https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
12 Terosere mporeccht 21 1 > https://m.edsoo.ru/7f4181ce
Hroro no paszneny 28
Pa3nen 2. DiekTpuyeckue 1 MArHUTHBIE SIBJIEHUS
DIIEKTpUYECKHE 3apsIbl.
2.1 3apsKeHHBIC TeJla U UX 7 1 bubmorexa [JOK
' P . https://m.edsoo.ru/7f4181ce
B3aMMOJICHCTBHE
99 ITocTostTHHBIH 20 1 7 bu6mmoreka [JOK
' DIIEKTPUYECKHUH TOK https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
23 MarHiTHbIe BICHH 6 L 15 https://m.edsoo.ru/7f4181ce
DJIeKTpOMarHuTHas bubnmoreka [JOK
2.4 4
AHAYKIWS https://m.edsoo.ru/7f4181ce



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

Wroro no pazueny 37

PesepBHOe Bpems 3
OBILIEE KOJIMYECTBO 68 3 145
YACOB I10 [TPOT'PAMME '
9 KJIACC
Ne HaumeHnoBaHnue Koan4yecTBO 4acosB
JyeKkTpoHHbIE (HU(PPOBBIE)
n/m | Ppas/iesioB U TeM Bcero KoHTpoJibHbIe IIpakTHYeckue
o0pa3oBaTe/bHbIE PeCypChl
NMPOrpamMmbl padoTbI padoTbI
Pa3zgen 1. Mexannueckue siBJICHUA
MexaHudeckoe Bu6 10K
nOIMoTEKA
11 1 1
ABHKEHHE H CTIOCOOE! 0 https://m.edsoo.ru/7f41a4a6
€ro ONUCaHus
. bubnuoteka [JOK
1.2 B 2 1
SAMMOAICHCTBHE TeX 0 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
13 3AKOHEI COXpAHCHHA 10 3 https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 40
Pa3nen 2. MexaHnnuyeckue KoJ1e0aHUS U BOJIHbBI
21 MexaHndeckue 7 3 bu6mmoreka [JOK
' Konebanus https://m.edsoo.ru/7f41a4a6
59 MexaHu4yecKkue BOJHEI. 8 1 3 bu6mmorexa [JOK
' 3ByK https://m.edsoo.ru/7f41a4a6
Htoro no paszneny 15

Pa3zgea 3. DiieKTpOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJHBI



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

DIIEKTPOMarHuTHOE

31 noJje u 6 bubmuoreka [JOK
' 3JIEKTPOMAarHUTHBIE https://m.edsoo.ru/7f41a4a6
BOJIHBI
Wroro no pazueny 6
Pa3nen 4. CBeToBbI€ AAIBJIEHUSA
41 3aKOHBI 6 bubnuorexa [JOK
' pacrpocTpaHEHHs CBETA https://m.edsoo.ru/7f41a4a6
49 JIvH3BI 1 onITHYECKHE 6 bubmuorexa [JOK
' IPUOOPEI https://m.edsoo.ru/7f41a4a6
43 Paznmoxenune 6emoro 3 bu6mmoreka [IOK
' CBETa B CIIEKTP https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 15
Pa3znen 5. KBanToBbIC SIBJICHUA
Hcnyckanue u
51 TIOTJIOIIEHHUE CBETA 4 bubmorexa HOK
' https://m.edsoo.ru/7f41a4a6
aTOMOM
5.9 CTpoeHune aTOMHOTO 6 bubmuorexa [JOK
' anpa https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
5.3 A 7
AACPHEIC peatiiiy https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 17

Pa3nes 6. [loBTOpuTe1bHO-0000 A0 IIM I MOYJIb



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

IToBTOpEHME U
000011IEHNE
coJiep’KaHus Kypca
busuku 3a 7-9 kace

6.1

bubmuorexa [JOK
https://m.edsoo.ru/7f41a4a6

Hroro no pazaeny

OBILEE KOJIMYECTBO
YACOB 110 [TPOTPAMME

102

27

INOYPOYHOE IIVTAHUPOBAHHUE
7 KUIIACC

n/n | Tema ypoka

KoanuecTBo 4acoB

JJIeKTPOHHBbIE LU (]PPOBBIE

Bcero

KoHTpoJibHbIE
padoTbI

IIpakTHYeckue
padoTbI

o0pa3oBaTe/ibHbIE
pecypchbl

HNucrpykrax Th.
®dusuka — Hayka o
npupone. SBneHus
MIPUPOIBI

CraproBast TMarHOCTHKA.
2 TectupoBanue.
dusnyueckue sIBICHUS

duzndeckre BEIMYUHBI U
HUX U3MCPCHHUC



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

Ypok-uccienoBanue
"NU3Mepenne TeMieparypbl
IIPU TOMOIIH >KUIKOCTHOTO
TEPMOMETpA U AaTYUKA
TeMneparypol"

Mertobl HayyHOTO
nosHanus. Onucanue
(du3nYeCKuX SIBIEHUHN C
IIOMOILBIO MOJIEIIEN

bubmuoreka [JOK
https://m.edsoo.ru/ff09f72a

Ypok-uccienoBaHue
"[IpoBepka runoTe3bl:
JaJIbHOCTH I0JIETA LIApUKa,
MYIEHHOTO
TOPU30HTAIIBHO, TEM
0oJIbIle, UeM OOJIbIIE
BBICOTA ITycKa"

CrtpoeHue BemiecTna.
OnLBITHI, JOKA3EIBAIOIINE
JUCKPETHOE CTPOEHUE
BeIlleCTBA

bu6mmoreka [IOK
https://m.edsoo.ru/ff09fe0a

JIBMKEeHHE YacTHIl
BelllecTBa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a013e

Ypok-uccnenoBanue
«OTBITH IO HAOTIOICHUIO
TEIJI0OBOr'0 PacCIIUpEHUS
razoB»



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e

ArperarHbie COCTOSIHUS

10
BElIeCTBa
OcoOeHHOCTH arperaTHbIX
COCTOSIHUI1 BOJIBL.

1 O060011eHue 1o pasaeny bubnmoreka [JOK
«ITepBoHayvanbHbIC https://m.edsoo.ru/ff0a0378
CBEIICHHSI O CTPOCHHH
BEII[ECTBAY
MexaHuueckoe IBUKEHHE.

12 PaBHOMepHOE U bubmmorexa [JOK

P https://m.edsoo.ru/ff0a05c6
HEPABHOMEPHOE JIBIIKCHUE

13 Cxopoctb. Equnauiis bubnuoteka [JOK
CKOpOCTH https://m.edsoo.ru/ff0a079c

14 Pacuer nytu u Bpemenu bub6nuorexa [IOK
JIBYKEHUS https://m.edsoo.ru/ff0a0ae4

15 WNuepuus. Macca — mepa bubnuorexa [JOK
WHEPTHOCTH T https://m.edsoo.ru/ff0a0c10
[InoTHOCTH BemiecTBa.

16 Pacuer maccer 1 00BemMa bubmmorexa [JOK

https://m.edsoo.ru/ff0a0fee
TeJa Mo €ro MIOTHOCTH
JlaGopaTtopHnast pabota
17 «Onpenenenue WIOTHOCTU

TBEPIOTO TEJIA»



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee

18

Pemenue 3axay o reme
"ITnorHOCTH BemiecTBa"

bubmuoreka [JOK
https://m.edsoo.ru/ff0al23c

19

Cuna xak XxapakTepuCTHKa
B3auMoJieiicTBus Ten. Cua
ynpyroctu. 3akoH ['yka

20

JlaGopaTtopHnast pabota
«3y4eHune 3aBUCUMOCTH
pacTsLKEeHUs
(tedopmaniun) Npy>KUHBI
OT MIPWJIOKEHHOHN CHIIBD)

21

SBaenne tarorenusa. Cuna
TSKECTH

22

CBsi3b MEXy CHIION
TSDKECTH U MaccoM Tena.
Bec tena. Pemenne 3agau
o Teme "Cuta Tskectn'

bu6mmoreka [JOK
https://m.edsoo.ru/ff0al778

23

Cuna TsKeCTH Ha IpYrux
ianerax. duznueckue
XapaKTEPUCTHKH IJIaHET

bu6mmorekxa [JOK
https://m.edsoo.ru/ff0a1502



https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502

Hsmepenue cu.

bubmuoreka [JOK

24
Junamomerp https://m.edsoo.ru/ff0al8cc

bubmuoreka [JOK

25 Bec tena. HeBecomocTh

https://m.edsoo.ru/ff0al778
CrnoxxeHue AByX Cull,

26 HaIIpaBJIEHHBIX 110 OJJHON bubnuorexa [JOK
MPSMOM. https://m.edsoo.ru/ff0ala70
PaBHozeiicTByIOIAs CHIT

97 Pemenue 3agau no reme
"PaBHonericTBytomast cui'"

Cuna TpeHus u e€ BUJIBI. Eub OK
28 TpeHue B npupoze u nomorexa L
https://m.edsoo.ru/ff0alb9c
TEXHHUKE
JlaGoparopHas paboTa
«M3yueHne 3aBUCUMOCTH
CUJIBI TPEHUS CKOJIbKEHUS Eub OK
29 OT CHJIBI JaBJIEHUS U nosmorera L
https://m.edsoo.ru/ff0alcc8
xXapakrepa
COTIPUKACAIOTIIUXCS
MTOBEPXHOCTEN»
Pemenue 3anau Ha
30 onpeeseHue

PaBHOJICVCTBYIONICH CUIIBI



https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8

31

Pemienue 3aay 1o Temam:
«Bec Temay,
«I"paduueckoe
HN300paKCHHUE CHID»,
«Cuibly,
«PaBHOEUCTBYIOIIAS CUID»

bubmuoreka [JOK
https://m.edsoo.ru/ff0alde0

32

KoHTtposbHas padoTa mo
TeMaM: «MexXaHHIeCKoe
IBIKEHHE», «Macca,
IJIOTHOCTBY, «Bec Tenay,
«['padmueckoe
N300paxKeHune Cui,
«Cuie»

33

JaBnerune. CriocoOb1
YMEHbILIEHUS U
YBEJIMYEHUS TaBICHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a20a6

34

[laBienue rasa.
3aBUCUMOCTH JaBICHHUS
rasa ot oonéma,
TEMIIEPATYPhI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a2376

35

Ilepenaua naBieHus
TBEPIBIMH TEJIAMH,
JKUIKOCTSIMH U Ta3aMH.
3akoH Ilackamns

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a25b0



https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0

I[aBJ'IeHI/IC B XKKMJAKOCTH H

36 bubmuoreka [JOK
43¢, BHISBAIHOC https://m.eds00.ru/ff0a2718
JIIEMCTBUEM CHUJIBI TSHKECTH
- Pemenne 3amad mo Teme Bu6morexa LIOK
«JlaBieHue B KHAKOCTH 1 https://m.edsoo.ru/ff0a2826
raze. 3akoH Ilackamsay»
38 Coob bubmuoreka [JOK
OODIIAIOMIECA COCYIET https://m.edso0.ru/ff0a2970
39 r . bubmuoreka [JOK
HAPABIHHACCIH pece https://m.edso0.ru/ff0a3136
40 Manomertpsl. IlopuiaeBoi
SKUJKOCTHBIM HAcoC
A 3
41 TMOC(bep?_ eMIH bu6mmoreka [JOK
TPUHIHBL € https://m.edsoo.ru/ff0a2b5a
CyIIIECTBOBaHUS
42 Bec Boznyxa. bubnuorexa [IOK
ATMmochepHoe TaBieHne https://m.edsoo.ru/ff0a2b5a
N3mepenne armocdepHoro
bu6mmoreka [JOK
43 nasiaeHust. OneIT

Toppuuennu

https://m.edsoo.ru/ff0a2da8



https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8

44

3aBUCUMOCTh
aTMoc(hepHOro JaBICHHS
OT BBICOTBI HaJl YPOBHEM
Mopst

bubmuoreka [JOK
https://m.edsoo.ru/ff0a2fc4

45

bapomerp-anepounn.
ATMmochepHoe naBieHne
Ha Pa3IUYHBIX BHICOTAX

bubmuoreka [JOK
https://m.edsoo.ru/ff0a2fc4

46

Pemenue 3agayq mo reme "
ATtmocdepHoe naBieHue"

47

JlelicTBUE )KUJIKOCTHU U ra3a

Ha IOTPY>KEHHOE B HUX
TeNn0. ApXUMeoBa Cuiia

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3276

48

JlaGoparopHas paboTa
«Onpenenenune
BBITATKWBAIOIIEH CHIIBI,
JIEUCTBYIOILEH HA TEJIO,
MOTPYKEHHOE B
KUAKOCTH)

bubmuoreka [JOK
https://m.edsoo.ru/ff0a33fc

49

JlaGopaTopHast paboTa 1o
teme «MccnenoBanue
3aBHCHUMOCTH Beca Tela B
BOJIE OT 00BbEMaA
MIOTPY>KEHHOH B JKUIKOCTb
YaCTH TeJay

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a3514



https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514

50

IInaBanue Ten

bubmuoreka [JOK
https://m.edsoo.ru/ff0a3a96

o1

JlaGopaTtopHnast pabora
"KoHcTpynpoBaHue
apeoMeTpa Wi
KOHCTPYUPOBAHUE JIOJIKU U
orpeiesieHue eé
rpy30M0abEMHOCTH"

52

Pemenne 3amad mo Temam:
«IlnaBanue cynos.
BosayxomiaBanuey,
«/laBneHue TBEpABIX TEII,
JKUJIKOCTEN M Ta30B»

bubmuoreka [JOK
https://m.edsoo.ru/ff0a3654

53

KonTponbHnas pabora no
TEMEC «I[aBJ'IeHI/Ie TBEPABIX
TEN, ’KUAKOCTEH 1 ra30B»

54

Mexanunueckas pabota

bu6mmorekxa [JOK
https://m.edsoo.ru/ff0a3f82

55

MomHocTts. Eaqnnuiint
MOIITHOCTH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a3f82

56

Ypok-uccnenoBanue
"PacuéTt MomnIHOCTH,
pa3BUBAaEMOU IIPU MOABEME
1o JiectHuiie"



https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

57

IIpocThie MEXaHU3MBI.
Prryar. PaBHOBecue cuit Ha
pbryare

58

Peryaru B TexXHUKE, OBITY U
npupoze. JlabopaTopHas
pabota «lccrnenoBanue
YCIIOBHI paBHOBECHS
phIyara

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ff0a478e

59

Pemenue 3amau no reme
«YcnoBus PaBHOBCCHA
pbrdara»

bubmuoreka [JOK
https://m.edsoo.ru/ff0a48a6

60

Koadduuunent noneznoro
JefcTBUS MEXaHU3Ma.
JlaGoparopHas paboTa
«M3mepenne KIIJI
HAKJIOHHOM IIOCKOCTH»

0.5

61

Pemenue 3agau mo reme
"Pabora, momuocts, KIT/["

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4c48

62

MexaHnueckas SJHeprusl.
Kunernueckas n
MOTEHIMAIbHAs YHEPTUS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4252

63

3aKOH COXpaHEHUs
MEXaHUYECKON IHEPIrUn

bu6mmorexa [JOK
https://m.edsoo.ru/ff0a4360



https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360

64

VYPOK-3KCIIEPUMEHT 110
TEME
"DKCepUMEHTAIbHOE
ONPEAEIECHUE U3MEHEHUS
KUHETUYECKON U
MIOTCHIUAIBbHOW SHEPIUU
MIPU CKaThIBAHUU TeJja MO
HAKJIOHHOM MJI0CKOCTH"

65

[Ipomexyrounas
arrecrauus. ['onoBas
IpoBepoyHas pabora

66

PesepsHblii ypok. Pabora ¢
TEKCTaMH 110 TEME
"MexaHH4ecKoe
nBrxeHue"

bubmuoreka [JOK
https://m.edsoo.ru/ff0a4ee6

67

PesepsHblii ypok. Pabora c
TEKCTaMU TI0 TeME
"JlaByeHre TBEPIBIX Tel,
KUAKOCTEN U ra3oB”

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4ffe

68

PesepBHblit ypok. Pabora ¢
TEKCTaMU I10 TEME
"Pabora. MOIIIHOCTE.
Oneprus"

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68

12



https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KVIACC

n/n

Tema ypoka

KoauuecTBO 4acoB

Bcero

KoHnTpoJbHbIE
padoThI

IIpakTn4yeckue
padoThI

DJIeKTPOHHbIE N (POBBIE
o0pa3oBaTte/ibHbIE

pecypchl

Nucrpykrax Th.
OCHOBHBIC TIOJI0KCHHS
MOJICKYJISIPHO-
KHHETHYECKON TEOPUHU U MX
OTIBITHBIE TIOITBEPIKIACHUS

bubnnoreka IIOK
https://m.edsoo.ru/ff0a5256

Bxonmnas quarsocTHka.
TectupoBanue.

Macca u pa3mep aTOMOB U
MOJIEKYJI

Mogaenu TBEpPIOTO,
KHUJKOTO U Ta3000pa3HOTo
COCTOSIHUI BEIIECTBA

bu6nuoreka [IOK
https://m.edsoo.ru/ff0a540e

OObscHEeHUE CBOWCTB
TBEPJIOTO, )KUJKOTO U
ra3000pa3HOr0 COCTOSTHUMN
BEIIIECTBA Ha OCHOBE
MTOJIOKEHUN MOJIEKYJIIPHO-
KHHETUYECKON Teopuu

Kpucramnmueckue n
amopdHbIe Tena

bu6nuoreka [IOK
https://m.edsoo.ru/ff0a5800



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

CMmauynBaHuE U

6 KaluJUIIPHOCTD. bubnmoreka [JOK
[ToBepxHOCTHOE https://m.edsoo.ru/ff0a5530
HaTsDKCHHE

7 TennoBoe pacuimpeHue u bubnmnoreka HOK
cKaTue https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBsi3b

8 TEMIIEPaTyphl CO
CKOPOCTBIO TEIIOBOTO
JBHKEHUS YaCTHI]

BuyTpennsist sueprusi.
9 CHZZI())6BI I/I3M€H§HI/IH bubmorexa [JOK
N https://m.edsoo.ru/ff0a5c60
BHYTPEHHEH YHEPTrUuun
bu6nuoreka [IOK
10 B
HABL TEITIonEpeAaTt https://m.edsoo.ru/ff0a6412
VYpok-koHpepeHus
"IIpakTueckoe

11 HUCTIOTE30BAHUE TETIIOBBIX bu6mmoteka [IOK
CBOIICTB BEIIIECTB U https://m.edsoo.ru/ff0a65c0
MaTepuaioB B IEJSIX
sHeprocOepexeHus"

12 KonndecTBo TEMIOTHI. but6mmoreka [IOK
Y nenwbHas TEMIOEMKOCTh https://m.edso0.ru/ff0a6976
YpaBHEHHE TEIIIOBOIO BuG OK

13 Oamanca. TermooOMeH u nommoreka L

TCIIJIOBOC PABHOBECHC

https://m.edsoo.ru/ff0a7088



https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088

14

Jlaboparopnas pabota
"UccnenoBanue siBIeHUS
TETI000MEeHa pU
CMEIIMBAHUU XOJIOAHOM U
ropstaeit Boanl"

bu6nuoreka [IOK
https://m.edsoo.ru/ff0a6a98

15

PacueTt koanuecTBa
TEIJIOTHI, HEOOXOAUMOTO
JUTsl HAarpeBaHusl TeJla U
BBIJICJISIEMOTO UM TPU
OXJIAXKJICHUH

16

JlaGopaTopHas paboTta
"OnpeneneHue yaeabHOU
TETI0EMKOCTH BemecTra"

bubmuorexa [JOK
https://m.edsoo.ru/ff0a6bb0

17

DHeprus TOIINBA.
VenpHas TeniaoTa
CropaHus

bu6mmoteka [IOK
https://m.edsoo.ru/ff0a7b5a

18

IInaBnenune n
OTBEp/ICBaHUE
KPUCTAJUTMYECKUX TEJl.
VnennHas TEIioTa
IUIaBJICHHS

but6mmoreka [IOK
https://m.edsoo.ru/ff0a71d2

19

JlabopaTopHas pabota
"OnpeneneHue yaeabHON
TEIUIOTHI ILIAaBJIEHU JIbaa"

but6mmoreka [IOK
https://m.edsoo.ru/ff0a72fe



https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe

20

[TapoobpazoBanue u
KoHaeHcauus. Mcnapenue

bu6nuoreka [IOK
https://m.edsoo.ru/ff0a740c

21

Kunenne. Y nenpuas
TeII0Ta MapooOpa3oBaHMs
¥ KOHJICHCAITUH.
3aBUCUMOCTh TEMIIEPATYypPhI
KHIIEHUS OT aTMOC(epHOro
JTaBICHUS

bu6nuoreka [IOK
https://m.edsoo.ru/ff0a786¢

22

Brnaxnocts Bo3ayXa.
JIaboparopHast pabota
"OnpeneneHue
OTHOCHUTENbHOU BIIAKHOCTH

BO3ayXa"

bubnnoreka IIOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3aau Ha
ONPEACIIEHUE BIIAXKHOCTH
BO3/yXa

24

[TpuHIMIBEI pabOTHI
TETUIOBBIX JIBUTATENCH.
[TapoBas TypOuHa.
JIBuraresb BHYTPEHHETO
CropaHus

25

KII/I TermoBoro
nsuratens. TemnoBbie
JBUTATENH U 3alIUTa
OKpY>KaroIe cpeibl

bu6nuoreka [IOK
https://m.edsoo.ru/ff0a7c7c



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

26

3aKOH COXpaHEHUS U
NpEeBpaIIeHHs] YHEPTUH B
TETUIOBBIX MpOoIeccax

27

IloaroroBka k
KOHTPOJILHOHM paboTe 1o

teme "TermnoBbIe IBJICHUS.

N3menenne arperaTHbix
COCTOSHHUH BerecTBa'"

bu6nuoreka [IOK
https://m.edsoo.ru/ff0a83f2

28

KonTponbHas padora no

TeMme "TerToBbIe IBICHUS.

N3menenne arperaTHbix
COCTOSHUH BerecTBa'"

bubnnoreka IIOK
https://m.edsoo.ru/ff0a86ae

29

Onektpuzarus Ten. [[sa
pOJia AIEKTPUIECKUX
3apsIoB

30

Ypoxk-uccienoBanue
"DnexTpuzanus Ten
MHIYKLUEH U IIPU
CONPUKOCHOBEHUH"

31

B3aumonaelictBue
3apsKEHHBIX Tell. 3aKOH
Kynona

bu6nuoreka [IOK
https://m.edsoo.ru/ff0a87e4

32

DNEKTPUUECKOE MOJIE.
HanpsixeHHOCTD
JJEKTPUYECKOTO IIOJIA.
[IpuHIuI cyneprno3unun
AJIEKTPUYECKUX MOJIEH

bu6nuoreka [IOK
https://m.edsoo.ru/ff0a8a0a



https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a

33

Hocurenu snmexkrpuyeckux
3apsA0B. DJIEMEHTapHBIN
3apsa. CTpoeHue aroma

34

[IpoBoaHMKY U
JUAJICKTPUKU. 3aKOH
COXpaHEHHUS
ANEKTPUYECKOTO 3apsaa

bu6nuoreka [IOK
https://m.edsoo.ru/ff0a8ef6

35

Pemenne 3anay Ha
IIPUMEHEHHE CBOWCTB
NEKTPUYECKUX 3apsI0B

bubnnoreka IIOK
https://m.edsoo.ru/ff0a90cc

36

DNEeKTPUUYECKHM TOK,
YCJIOBUS €TO
CYILIECTBOBAHUS.
Hctounuku
AIEKTPUYECKOTO TOKA

bubnnoreka IIOK
https://m.edsoo.ru/ff0a95a4

37

JIefCTBUS 2IEKTPUYECKOTO
TOKa

bu6nuoreka [IOK
https://m.edsoo.ru/ff0a96b2

38

Ypoxk-uccienoBanue
"JlevicTBue
3JEKTPUUYECKOTO TOJISI HA
MIPOBOTHUKH U
JUDJIEKTPUKA"

39

DNEeKTpUUECKUH TOK B
MeTaJulax, KHUJIKOCTAX U
rasax

bu6nuoreka [IOK
https://m.edsoo.ru/ff0a9838

40

DnexTpuueckas Lenb U e€
COCTaBHBIE YaCTH



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

41

Cuna toxka. JlabopaTopHas
pabora "M3mepenue u
PEryJIUpOBaHUE CUJIIBI
TOoKa"

0.5

bu6nuoreka [IOK
https://m.edsoo.ru/ff0a8bd6

42

DneKTpruYecKoe
HanpspkeHue. Bonbtmerp.
JlaGopaTopHas paboTta
"U3mepenue u
perynupoBaHue
HanpspkeHus"

0.5

bubmnoreka IIOK
https://m.edsoo.ru/ff0a9e14

43

ConpoTuBieHue
MIPOBOJIHUKA. Y IeJIbHOE
COIPOTHBIICHUE BEIIECTBA

bubmuorexa [JOK
https://m.edsoo.ru/ff0aa738

44

JIaGoparopHas paboTa
"3aBUCHUMOCTD
JIEKTPUUECKOTO
COIIPOTHBIICHUS
MIPOBOJIHUKA OT €T0 JUTNHBI,
TUTOIIAIH TTOTIEPEYHOTO
ceueHus u marepuana”

bu6nuoreka [IOK
https://m.edsoo.ru/ff0aa738

45

3aBUCUMOCTb CHJIBI TOKA OT
HanpspkeHus. 3akoH Oma
JUIS y4acTKa Lenu

bu6nuoreka [IOK
https://m.edsoo.ru/ff0aa44a



https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a

46

Jlaboparopnas pabota
"UccneqoBanue
3aBHCUMOCTH CHJIBI TOKA,
WYIIETO Yepe3 pe3ucTop,
OT CONIPOTHBIICHHUSI
pe3UCTOpa M HAMPSKCHHS
Ha pe3ucrope"

bu6nmoreka [IOK
https://m.edsoo.ru/ff0aa04e

47

ITocnepoBaTenbHOE U
mapajjicJibHOC COCANMHCHU S
IIPOBOAHHUKOB

48

JlaGopaTopHas paboTta
"I[IpoBepka npaBuia
CIIOKEHUSI HAMIPSHKEHUN
MIPH MOCJIEI0BATEIEHOM
COCJTMHEHUH JIBYX
pe3uctopon"

bu6nuoreka [IOK
https://m.edsoo.ru/ff0aaa58

49

JlabopaTopHas pabota
"[TpoBepka npaBuia AJis
CHJTBI TOKA TIPH
napaieIbHOM
COEIMHEHUH PE3UCTOPOB"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aadle

50

Pemenue 3amay Ha
npuMeHeHue 3akoHa Oma
JUTSL pa3JIMYHOTO
COEIMHEHMS IPOBOJHUKOB

bu6nuoreka [IOK
https://m.edsoo.ru/ff0aaf8a

o1

Pabora 1 MomIHOCTH
ANEKTPUYECKOTO TOKA.
3akon Jlxxoynsa-Jlenna

but6mmoreka [IOK
https://m.edsoo.ru/ff0ab124



https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124

52

JIaboparopHast pabota
"OnpeneneHue paboThl U
MOIIHOCTH 3JIEKTPUYECKOTO
TOoKa"

bu6nuoreka [IOK
https://m.edsoo.ru/ff0ab3e0

53

DNEeKTpUYECKUE LIeTIH U
norpedurenu
AJIEKTPUUYECKON YHEPTUH B
obITy. KopoTkoe
3aMbIKaAaHHE

bu6nuoreka [IOK
https://m.edsoo.ru/ff0ab660

54

[ToaroroBka k
KOHTPOJIBHON paboTe 1o
TeMe "DIeKTpuyecKue
3aps/ibl. 3apsKEHHbIE Tella
U UX B3aHUMOJICHCTBHSL.
ITocTosiHHBIH
AIEKTPUIECKUN TOK"

bubmuorexa [JOK
https://m.edsoo.ru/ff0abd2c

55

KonTponbHas pabota mo
TeMe "DIeKTpUUIECKHe
3aps/bl. 3apsHKEHHBIE Tea
Y UX B3aUMOJICUCTBUS.
ITocTosiHHBIH
AIEKTPUUYECKUN TOK"

bubmmorexa [JOK
https://m.edsoo.ru/ff0abea8

56

ITocTostHABIC MarHuThl, UX
BSaHMOHCﬁCTBHC

57

Ypoxk-uccienoBanue
"N3yueHune noneun
HOCTOSIHHEIX MarHuToB"

bu6nuoreka [IOK
https://m.edsoo.ru/ff0ac3d0



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

58

MarsauTHoOeE T10JI€.
MaruauTHOE 110J1e 3eMJIU U
€ro 3Ha4YeHHe IS JKU3HU
Ha 3emie

bu6nmoreka [IOK
https://m.edsoo.ru/ff0acOba

59

OmnsIT Opcrena.
MarnuTHO€ 1osue
JIEKTPUYECKOTO TOKA
MarsuTHO€ 1noJ€e KaTyIKu
C TOKOM

bubnnoreka IIOK
https://m.edsoo.ru/ff0ac1d?2

60

IIpumeHeHue
3JIEKTPOMArHUTOB B
TexHuke. Jlaboparopnas
paborta "U3yuenue
NeWCTBUS MArHUTHOTO
IOJIS1 Ha IPOBOJTHUK C
TOKOM"

0.5

bubnnoreka IIOK
https://m.edsoo.ru/ff0ac74a

61

OneKTpoaBUTaTEIDb
IIOCTOSIHHOT'O TOKA.
Hcnons3oBanue
AJIEKTPO/IBUraTeNEl B
TEXHUYECKHUX YCTPONCTBAX
U Ha TpaHCHOpTeE.
JlabopaTopHas pabota
"KoncTtpynpoBanue u
n3ydyeHue paboThl
NEKTpoABUraTeNs"

bu6nuorexa [IOK
https://m.edsoo.ru/ff0ac86¢c



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

62

OnbiTel Papajest. 3akoH
3JIEKTPOMArHUTHOM
unaykiuu. [Ipasuio Jlenna

63

DJIeKTpOoreHepaTop.
CriocoObI MoJTydeHuUs
ANEKTPUYCCKON SHEPTHUH.
DIEeKTPOCTAHIIUU Ha
BO300HOBIISIEMBIX
HNCTOYHHKAX 3Hepr1/11/1

64

IloaroroBka k
KOHTPOJIBHON padoTe 1o
TeMe "DIIEKTPUUECKUE U
MarHuTHbLIE ABJIeHUS"

65

IIpomexxyrounas
arrecrauus. ['onosas
poBepoyHas paboTa

bu6nuoreka [IOK
https://m.edsoo.ru/ff0acb14

66

PesepBHblit ypok. Pabora ¢
TEKCTaMH II0 TEME
"TerioBble ABIeHUA"

bu6mmoteka [IOK
https://m.edsoo.ru/ff0accbe

67

PesepBHblit ypok. Pabora ¢
TEKCTaMU 110 TEME
"ITocTosaHHBII
AIEKTPUUYECKUN TOK"

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

68

PesepBHblit ypok. Pabora ¢
TEKCTAMH I10 TEME
"MarguTtHble gBiIeHus"



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

68

14.5

9 KVIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTposabHbie
padoThbI

IIpakT4yeckue
padoThbI

JIeKTPOHHBbIE U(PPOBBHIE
oOpa3oBaTejibHbIE

pecypchbl

Nucrpykrax Th.
MexaHudeckoe OBMKEHHUE.
MarepuanbHas ToUKa

BxomgHas quarHocTHKa.
TectupoBanue.

Cucrema oTcuerTa.
OTHOCUTENBHOCTH
MEXaHUUYECKOT'O ABUKCHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ad474

PaBrOMepHOE
HpﬂMOHHHeﬁHOG JABUXXCHUC

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ad19a

HepasHomepHoOE

HpHMOHHHCﬁHOC JABHKCHUC.

CpenHsisi 1 MTHOBEHHAS
CKOPOCTh

[IpssMonuneHOE
PaBHOYCKOPEHHOE
JIBHKEHUE. Y CKOpEHUE

bu6mmorexa [{OK
https://m.edsoo.ru/ff0ad8d4



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

CkopocTh IPSIMOJIMHENHOTO
PaBHOYCKOPEHHOTO
newkenus. ['paduk
CKOpPOCTH

Jlaboparopuas pabota
"OnpeneneHue yCKOpEHUst
Teja MpU paBHOYCKOPEHHOM
JBUKEHHUH 110 HAKIIOHHON
IJIOCKOCTH"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0adb18

CB00OIHOE TIaJICHUE TEIL.
Omnritel ["annies

PaBHOMEpHOE ABMXKEHUE 11O
okpyxxHOCTH. [Tepuon u
yacToTa oOpaiieHus.
JInneiHas u yriaosas
CKOPOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ael76

10

[HenTpocTpemMuTenbHOE
YCKOpEHHUe

11

IlepBbiit 3ak0oH HproTOHA.
BexTop cunel

bu6nmoreka [JOK
https://m.edsoo.ru/ff0ae612

12

Bropoii 3akon HeroToHa.
PaBHopelicTByrOIIAs cruita

bu6mmorexa [{OK
https://m.edsoo.ru/ff0ae72a

13

Tpernii 3akoH HproTOHA.
Cynepno3unus Cui

bu6nmoreka [JOK
https://m.edsoo.ru/ff0ae982



https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982

Pemrenue 3agaq Ha

14 MIPUMEHEHHE 3aKOHOB bubmoreia HOK
P https://m.edsoo.ru/ff0aeb6c
HrroTona
Cuna ynpyroctu. 3aKkoH bubmmorexa [IOK
15
I'yka https://m.edsoo.ru/ff0aeca2
16 Pemenue 3amau mo reme
«Cuna ynpyroctu»
JIaboparopHast pabota
17 «Omnpenenenne KECTKOCTH bubmmorexa HOK
pea https://m.edsoo.ru/ff0aee28
MIPYKUHBDY
bu6mmoreka [JOK
18 Cua Tperms https://m.edsoo.ru/ff0af738
19 Pemenue 3amaa mo reme bu6mmoreka [IOK
«Cwuia TpeHusD» https://m.edsoo.ru/ff0afa26
JIaboparopHast pabota
20 "Onpenenenune bubmuoreka [JOK
Koa¢duULeHTa TPEHUS https://m.edsoo.ru/ff0af8be
CKOJIb)KCHUS"
Pemenue 3amau mo reme Eub OK
21 "3akonsl HetoTona. Cuia nomorexa I

ynpyroctu. Cuna tpenus"

https://m.edsoo.ru/ffO0afb8e



https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e

22

Cuia TSOKECTH U 3aKOH
BCEMHUPHOI'O TATOTCHUS.
YckopeHue cBOOOIHOTO
1aJICHUS

bubmuoreka [JOK
https://m.edsoo.ru/ff0af044

23

VYpoxk-koHpepeHuus

" JIBU>KE€HUE TEJT BOKPYT
IPaBUTALMOHHOTO [IEHTpa
(Conueunas cucrema).
lamaktukn"

24

Pemrenue 3agad mo reMe
"Cuia TSHKECTH U 3aKOH
BCEMUPHOTI'O TSATOTCHUS"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0af5f8

25

[TepBast kocmuyeckas
ckopocTbk. HeBecoMocTh u
Teperpy3Ku

bubmuorexa [JOK
https://m.edsoo.ru/ff0af33c

26

PaBHOBecue MarepuaibHON
TOYKU. AOGCOIIOTHO TBEPI0E
Teno. PaBHoBecHe TBEPAOTO
TeJla ¢ 3aKPETIEHHON OChIO

BpaIieHus

bubmuoreka [JOK
https://m.edsoo.ru/ffOafe36

27

MowmeHnT cunsl. LlenTp
TSKECTH

28

Pemrenue 3agad mo reme
"MomeHT cunsl. LlenTp
TsDKeCTH"

bu6nmoreka [JOK
https://m.edsoo.ru/ff0b02b4



https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4

[ToaroToBka Kk KOHTPOJILHOM
pabote 1o Teme

bubmuoreka [JOK

29
"MexaHn4yecKoe IBUKEHUE. https://m.edsoo.ru/ff0b0408
BsaumogeiictBue Ten"
KontposbHas pabota mo

30 TeMe "MexaHn4eckoe bu6mmoreka [IOK
IBIKeHUE. B3zaumoencraue https://m.edsoo.ru/ffOb06ec
Ten"
Nmnynsc Temma. Ummyssc

31 CUJIBL. 3aKOH COXpaHEHUs bubnuorexa [JOK
UMITyJIbCa. YIIPYyroe u https://m.edsoo.ru/ffOb07fa
HEYIPYroe B3auMOJCICTBHE
Pemenue 3agau no reme

32 "3aKOH COXpaHEHHUS bubmorera [JOK

"p https://m.edsoo.ru/ff0b096c

HMITYJIbCa
VYpok-koHpepeHus

33 "PeakTHBHOE IBIKEHIE B
MIPUPOJIE U TEXHUKE"

34 Mexanuueckasi paboTa u bubnnoreka [JOK
MOIIIHOCTh https://m.edsoo.ru/ff0b0a84

35 PabGoTa critbl TSDKECTH, CHITBI bubmuorexa [JOK

YOPYTOCTH M CHJIBI TPEHUS

https://m.edsoo.ru/ff0b0db8



https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8

36

JlaGopaTopHas pabora
«Ornpenenenue padoThI CUIIBI
TPEHHS IPU PAaBHOMEPHOM
JBUKEHHUH TeJa IO
FOPHU30HTAIILHOU
MTOBEPXHOCTH»

37

CBsi3b DHEPrUH U PaOOTHI.
[ToTenuuanpHas sHeprUus

38

Kunernueckas sneprus.
Teopema 0 KHHETUUECKOU
SHEPIUU

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

39

3aKOH COXpaHEHUS SHEPTUU
B MECXAaHHUKEC

40

JlabopaTopHas pabota
«3yueHune 3akoHa
COXPAHCHHUS SHEPTU

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b12fe

41

KonebarensHoe JABMKCHHUEC U
€Tro XapaKTCpUCTUKHU

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b1858

42

3aTyxaromue KojieOaHusl.
BreinyxaeHHbIE KOJIeOaHusI.
Pe3onanc

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b20f0

43

MaremMaTnyeckuii u
MPYXKUHHBIA MasSTHUKU



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0

44

Ypoxk-uccienoBanue
«3aBUCUMOCTD MTEpHOJa
KoJe0aHui OT KECTKOCTH
MPYXUHBI U MacChl Ipy3a»

bubmuoreka [JOK
https://m.edsoo.ru/ff0b197a

45

[IpeBparienue 3Hepruu npu
MEXAaHUUYECKUX KOJIeOaHUsIX

46

JlaGopaTopHas paboTta
«OrnpeneneHue 4acToThl U
nepuoJia KojeOaHuit
MPYKUHHOTO MasiTHUKa)

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

47

JlaGopaTopHas paboTta
«[IpoBepka HE3aBUCUMOCTH
nepuo/a KojebaHuu rpysa,
MOJIBEIIIEHHOTO K HUTH, OT
MAacchl Tpy3a»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b197a

48

MexaHUYEeCKHE BOJHBI.
CBolCTBa MEXaHUYECKUX
BOJIH. [IponosibHBIE 1
MTOTICPEYHBIE BOJTHBI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b21fe

49

VYpoxk-koHpepeHuus
"MexaHHM4YeCKHE BOJIHBI B
TBEPAOM TEJIE.
CeiicMrueckyie BOJTHBI"

50

3ByK. Pacnipoctpanenue u
OTpa)keHUE 3BYyKa



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

51

Ypoxk-uccienoBanue
"HaOronene 3aBUCUMOCTH
BBICOTHI 3BYyKa OT 4aCTOTHI"

52

I'poMKOCTB 3ByKa U BBICOTA
TOHA. AKYCTUYECKHI
pe30oHaHC

53

Ypok-koHbepeHIus
"V bpTpa3Byk U HH(GPa3BYK B
MPpUPOAE U TEXHUKE"

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

54

IToaroroBka Kk KOHTPOJIBHON
pabote 1o Teme "3aKoHbI
coxpaHeHus. MexaHn4ecKue
Kose0aHus U BOJTHBI"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b25f0

55

KonTponbHas padota no
TeMe "3aKOHBI COXPAHECHHUS.
MexaHnyeckue KoueOaHusa u
BOJIHBI"

56

DJIEKTPOMAarHuTHOE TOJIE.
BHGKTPOMaFHI/ITHBIe BOJIHBI

bu6nmoreka [JOK
https://m.edsoo.ru/ffOb2abe

57

CaoiicTBa
BHGKTpOMaI‘HI/ITHLIX BOJIH



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe

58

Ypok-kouhepennus "llkana
AJIEKTPOMArHUTHBIX BOJIH.
Hcnonws3oBanue
AJICKTPOMArHUTHBIX BOJIH
JIJISL COTOBOM CBs3U"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b2fe6

59

VYpok-ucciaenoBanue
"N3yueHue CBOMCTB
AJIEKTPOMArHUTHBIX BOJIH C
ITOMOUIbI0 MOOUIIBHOIO
tenedona”

bubmuoreka [JOK
https://m.edsoo.ru/ffOb2c6c

60

Pemenue 3aJa4 Ha
OIpPCACIICHUC YaCTOThI 1
JJINHBI BJIGKTpOMaFHI/ITHOI\/'I
BOJIHbI

61

DneKkTpoMaruuTHas mpupoaa
cBera. CKOpOCTh CBETA.
BoHoBBIE CBOWMCTBA CBETA

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b31d0

62

HcTounuku cera.
[IpssMonuneHOE
pacnpoCcTpaHEHHUE CBETA.
3atmenust ConHua u JIyHbl

bu6nmoreka [JOK
https://m.edsoo.ru/ff0b3658

63

3aKOH OTpa)KE€HHUs CBETA.
3epkana. Pemenue 3a1au Ha
MIPUMEHEHUE 3aKOHa
OTpa)K€HUs CBETA

bu6mmorexa [{OK
https://m.edsoo.ru/ff0b38c4



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

64

[Ipenominenue cera. 3aKoH
MIPEJIOMIICHUS CBETa

bubmuoreka [JOK
https://m.edsoo.ru/ffOb3aea

65

[TonHoe BHYTpeHHEE
OTpPa)KEHUE CBETA.
Hcmonbp30BaHue IMOJIHOTO
BHYTPEHHETO OTPAXKECHHUS B
OIITHYECKHUX CBETOBOJIAX

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b3c5c¢c

66

JIaboparopHast pabota
"UccneqoBanue
3aBHCUMOCTH yTJjia
MIPEIOMIIEHUS] CBETOBOTO
Jy4a OT yIJia MajeHus Ha

nn

rpaHuiie "BO31yX-CTEKIIO

67

VYpok-koHpepeHus

"M cnoip30BaHKe IOIHOIO
BHYTPEHHETO OTPAKECHUS:
CBETOBOJIBI,
ONITHKOBOJIOKOHHAS CBI3B"

68

JInusel. OnTuueckas cuiia
JIAH3BI

bu6nmoreka [JOK
https://m.edsoo.ru/ff0b3f2c

69

[Toctpoenue n3odpaxeHuii B
JIMH3aX

bu6mmorexa [{OK
https://m.edsoo.ru/ff0b444a



https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a

70

JlaGopaTopHas pabora
"Onpenenenue GOKyCHOTO
PaccTOsSHUS U ONTUYECKOU
CHJIBI COOMpArOIIEH JTNH3HI"

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

71

Ypok-koH(bepeHIus
"OnTHudeckye JIMH30BEIC
puoopsI"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c0a7e

72

I'ma3 xkak onTudeckas
cucrema. 3peHue

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

73

Ypok-koHbepeHIus
"IledexTnl 3penns. Kak
COXPaHUTH 3peHue"

74

Paznoxxenune Oemoro ceera B

cnektp. OnbiTel HptoTOHA.
CnoxxeHue cneKkTpaabHbIX
uBeToB. Jlucnepcus cera

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c0f4c

75

JIaGoparopHas paboTa
"ONBITHI IO PA3I0KEHUIO
0eJI0ro CBeTa B CHEKTP U
BOCIIPHUSATHIO LIBETA
MIPEIMETOB TPH HX
Ha0JII0/IEHNH Yepe3
1[BETOBBIE (PUIBTPHI"

bu6nmoreka [JOK
https://m.edsoo.ru/ff0cOe2a



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

YPOoK-TIpaKTUKyM
"BoJIHOBBLIE CBOMCTBA CBETA:

76
aucrepcusi, THTephepeHIus
u qudpakmms”
77 Omnsite Pesepdopna u bubnnoreka [JOK
IJIaHETapHas MOJEJb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynatel bopa. Monens
aroma bopa
Hcnyckanue u noryonieHue
79 cBeTa aroMoM. KBaHTBI bubmorera [JOK
. ) ' https://m.edsoo.ru/ff0c144c
JluneiuaThie COEKTPHI
Ypok-npakTuk
80 "I§a6mop eHHe }Clll\'l/leK OB Bubmmorexa LIOK
! " P https://m.edso0.ru/ff0c1550
WCITYCKaHUSI
81 PaanoakTMBHOCTB U €€ BUIBI bubmorexa HOK
A A https://m.edsoo.ru/ff0c1672
82 CtpoeHue aTOMHOTO sifipa. bubnmoreka [JOK
Hyxnonnas monens https://m.edsoo.ru/ff0c18ac
83 PagnoaxkTuBHBIE bu6mmorexa [IOK
npespateHus. M30Tomsl https://m.edsoo.ru/ff0clal4
Pemrenue 3agad mo reMe:
" bubmuorexa [IOK
84 PamnoakTuBHBIC

npeBpaiieHus"

https://m.edsoo.ru/ff0clb4a



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

85

[Tepuona monypacnana

86

VYpoxk-koHpepeHuus
"PannoakTuBHBIC U3TyYEHUS
B IIPUPOJIC, MEAUITUHE,
TexXHHuKe"

bubmuoreka [JOK
https://m.edsoo.ru/ff0c2126

87

SAnepHble peakyuu. 3aKOHbBI
COXpaHEHUs 3apsI0BOTO U
MaccOBOI'0 YHCET

bubmuoreka [JOK
https://m.edsoo.ru/ff0c1c58

88

DOHeprust CBA3M aTOMHBIX
anep. CBsA3b Macchl U
SHEPrUu

bubmuoreka [JOK
https://m.edsoo.ru/ff0cld7a

89

Pemenue 3ana4 no reme
" nepHsble peakun”

90

Peakuuu cunTe3a u neneHus
sanep. Uctounnku sHeprun
ConHua u 3B€311

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

91

VYpoxk-koHpepeHus

"SI nepHast SHEpreTukKa.
JelicTBus paguoakTUBHBIX
W3JIy4YECHHI Ha )KUBbIE
OpraHu3MbI"



https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88

92

[ToaroToBka Kk KOHTPOJIBLHOM
pabote 1o Teme
"DJIeKTPOMarHuTHOE TOJIE.
DNEeKTPOMArHUTHHIE BOJHBI.
KBanToBble siBaeHus"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c223e

93

[Ipomexxyrounas
arrecrauus. ['onosas
poBepouHas paboTa

94

[ToBTOpenue, obo0mIEHNE.
JIaboparopHbie pabOTHI 1O
Kypcy "B3aumoneiictue

TCI

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

95

[ToBTOpeHue, 06061IEeHNE.
Pemenne pacueTHsIX U
Ka4yeCTBEHHBIX 3a/1a4 IO
teme "TemnoBsle mpouecch”

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

96

[ToBTOpEeHue, 060061IEHNE.
Pemrenne pacueTHbIX U
Ka4eCTBEHHBIX 3aJ1a4 110
teme "KIIJI TerioBbIx
nBuraresein”

bu6mmorexa [{OK
https://m.edsoo.ru/ff0c2a22

97

[ToBTOpenue, 0600IIEHNE.
Pemrenne pacueTHbIX U
KayeCTBEHHBIX 3a/1a4 10
teme "KII/]
AJEKTPOYCTaHOBOK"

bu6mmorexa [{OK
https://m.edsoo.ru/ff0c2b30



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

[ToBTOpEeHME, 0600IIEHNE.

bubmuoreka [JOK

98 Ha6op?Top HbIC PaOOTB 110 Y L . https://m.edsoo.ru/ff0c2c52
Kypcy "CBETOBBIC SIBJICHHS
[ToBTOpenue, obo0IeHNE.

99 Pabota ¢ TekcTaMu 110 TemMe 1 bubmuoreka [JOK
"3aKOHBI COXpaHEHUs B https://m.edsoo.ru/ff0c2d6a
MeXaHHuKe"

[ToBTOpenue, o6o0mIEHNE.
bubmuoreka [JOK
100 Pabora ¢ TekcTamu 1o Teme 1
https://m.edsoo.ru/ff0c2e82
"Konebanus u BoJHBI"
IToBTOpenue, o6o0IIEHNE.

101 Pabota ¢ TekcTamu 1o Teme 1 bubmorexa HOK

" | https://m.edsoo.ru/ff0c3044
CBeToBbIC SABIICHUS

IToBTOpenue, o6o0mIEeHNE.

102 'I"a60Ta C TEKCTaMH IO TeMe 1

KBaHToBas u simepHast

¢buzuka"

BIIIEE KOJIMYECTBO YACOB
OBl O CTBO HACO 102 97

I10 ITPOTPAMME



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

YUYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA:

7 xnacc ¢usnka A.B.Ilepsimkuna , MockBa JIPODA

8 kimacc pusuka A.B. [lepeimkun, Mocksa J[PODA 2019

9 xnacc ¢pusuka A.B Ilepsimikun, E.M. I'ytauk Mocksa J[PODA 2019

METOAUYECKHUE MATEPUAJIBI JISA YYUTEJIA

7-9 xnacce pusuka YMK st ocHOBHOM mikonsl. MeTtoaundeckoe nocoodue ass
YUUTEJIS.

M.H. bopaun, Mocksa BMHOM. JlabopaTopus 3HaHUI.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
UHTEPHET

bu6anorexa IIOK

bu6nmnorexa PO

O6pazoBarenbHas miatdpopma AKmace
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