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IMNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢u3uke Ha ypOBHE OCHOBHOIO 0O0IIEro 00pa3oBaHMs
COCTABJICHA Ha OCHOBE IOJIO)KEHHM M TpeOOBaHMI K pe3yibTaTaM OCBOCHHS Ha
0a30BOM YypOBHE OCHOBHOH 00pa3oBaTENbHON MPOTpaMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yu€toM (penepanbHOil paboueit mporpaMMbl BOCIUTAHUS U
Konnenuuu npenogaBanust yaeoHoro npeamera «Duznkay.

CopnepxaHue mnOporpaMMmbl MO (U3MKE HaAMpaBiIeHO Ha (QopMUpOBaHHUE
€CTECTBEHHOHAYYHOI TIpaMOTHOCTH OOYYarOIIMXCSl W OpPraHU3ALMI0 H3YYECHHS
Gbu3MKKM Ha NESITeNTbHOCTHOW OCHOBE. B mporpamme mo (u3MKe yYHUTHIBAIOTCS
BO3MOXKHOCTH Yy4deOHOro mpeamera B peanuzanuu tpedoBanuit ®I'OC OO0 «
MJIAHUPYEMBIM JIMYHOCTHBIM U METAIPEAMETHBIM pe3yJibTaTaM O00y4eHHS, a TaK¥Ke
MEXKIPEIMETHBIC CBS3UM €CTECTBEHHOHAYUYHBIX YYE€OHBIX MPEIMETOB HA YPOBHE
OCHOBHOT'O OOIIETO 00pa30BaHMS.

[Iporpamma no gu3uke ycTaHaBIMBAET paclpeneseHue yueOHOro MaTepuana
1o rojaM o0yudeHus (IO Kjaccam), MpejyiaraeT NpUMEPHYIO MOCIEA0BATEIbHOCTh
U3YYEHUS! TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOIO COJAEPKAHMS U
y4€Te BO3PACTHBIX OCOOCHHOCTEN 00y4aroIUXCHl.

[Iporpamma 1o ¢u3mke pazpaboTaHa C IEIbI0 OKa3aHHS METOJUYECKOU
MOMOIIY YYUTEIIO B CO3/IaHNU pabodeil mporpaMMbl IO Y4eOHOMY TIPEIMETY .

®dusurka ABIAETCS CUCTEMOOOPA3YIOUIUM JIJIsl €CTECTBEHHOHAYYHBIX YUeOHBIX
PEIMETOB, MIOCKOJBKY (PU3NYECKHE 3aKOHBI JIEXKAT B OCHOBE MTPOLIECCOB U SIBJICHUH,
U3y4aeMbIX XUMUEH, OnoIoruei, actpoHoMuen 1 (pru3nueckoi reorpadueii, BHOCUT
BKJIaJl B €CTECTBEHHOHAYUYHYIO KapTUHY MHUpa, MPEIOCTaBISET Hauboliee SICHbIC
oOpa3ibl MPUMEHEHUsS HAYyYHOTO METOJa MO3HAHUS, TO €CTh CIoco0a MONydYEHUs
JIOCTOBEPHBIX 3HAHUHN O MUpE.

OnHa w3 TIaBHBIX 3a7a4 (PU3MUECKOro O0Opa3oBaHUsA B CTPYKType OOIero
o0pa3zoBaHMsi COCTOUT B (POPMUPOBAHUU €CTECTBEHHOHAYYHOW TPaMOTHOCTH U
UHTEpeca K HayKe y 00y4arouuxcs.

N3yuenne ¢usuku Ha 0a30BOM ypOBHE TMpEANojaraer OBJIAJICHUE
CIEIYIOIIMMHA KOMIIETEHTHOCTSIMH, XapaKTEePU3YIOIIUMU €CTECTBEHHOHAYUYHYIO
IPaMOTHOCTb:

e Hay4YHO OOBSCHSTH SIBJICHUS;

e OIICHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOTO MCCIIEI0BAHNUS;

e HHTEPHPETHUPOBATH  JIAHHBIE W UCIIOJB30BaTh  HAy4YHbIC
JI0KA3aTeNbCTBA JJIsl OJYYEHHUS BBIBOJIOB.

lenmn w3ydeHus (U3MKH HA YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHUS
onpeneneHsl B Konmenmuu mnpenogaBaHusi ydeOHoro mnpeamera «Dusukay B
oOpasoBarenbHbIX opranuzanusx Poccuiickoii  @epepanuu, peau3yrOMIMX



OCHOBHBIE  00I1Ie00pa3oBaTeIbHBIE MPOrPAMMBI, YTBEPKAEHHOW pelICHUEM
Komnerun MunucrepctBa npocseiienusi Poccuiickoit deneparuu (MpoTOKOI OT 3
nexadbpst 2019 r. Ne T1IK4BH).

Heaun uzyyenus pusnuku:

NpUOOpETeHUE HHTEpeca W CTPEMIICHHS OOydYalolmuXcsd K HayIHOMY
W3YUYCHUIO TPUPOJBI, PA3BUTHEC WX HMHTCIUICKTYalIbHBIX W TBOPYCCKUX
CIIOCOOHOCTEN;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJ€ MO3HAHUS U (POPMUPOBAHUE
HCCIICIOBATEILCKOTO OTHOIICHUS K OKPY KAIOIINM SIBIICHHSM;
dbopMupoBaHHE HAYYHOTO MUPOBO33PEHHUS KaK pe3yJibTaTa U3y4YeHUsI OCHOB
CTpPOCHHUS MaTepuu U QyHIAMCHTAIBHBIX 3aKOHOB (DU3UKH;
dbopMHupoBaHUE TPEACTABICHUN O POJU (HU3UKUA ISl Pa3BUTUSA JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHU;

pa3BUTHE  MPEJACTABICHUH O  BO3MOXHBIX  cepax  Oymymiei
podecCHOHAILHON ACATEIBHOCTH, CBSI3aHHOH ¢ (DM3UKOM, MOJATOTOBKA K
JTanbHEHIIEeMy 0OYUYEHHUIO B 3TOM HalPaBJICHHH.

JlocTmkeHne 3TUX IieNield MporpaMMbl MO (U3MKE HAa YPOBHE OCHOBHOTO
o011ero o0pa3oBaHus 00eCIeYNBAETCS PEIICHUEM CIEIYIOIINX 3a4aY:

npuoOpeTeHre 3HAHWM O JUCKPETHOM CTPOCHHUU BEHIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJIEKTPUUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBIICHUSIX

OpUOOpPETEHNE YMEHUN ONMMCHIBATH U OOBACHATH (DU3UUECKUE SIBJICHUS C
WCIIOJIb30BAHUEM TTOJTYYCHHBIX 3HAHUM;

OCBOCHHE METOJOB pEIICHHUs] TMPOCTEUIINX pacyETHBIX 3adad C
UCIIOJIb30BaHUEM bu3nuecKux MojIeTieH, TBOPUYECKUX u
MPaKTUKOOPUEHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUW HAOJIOMAATh MPUPOTHBIC SBJICHHS U BBITIOJHSITH OMBITHI,
JabopaTopHble  pabOTBl H  AKCICPUMEHTAJIbHBIE HCCIICIOBAHUS C
UCIOJIb30BAaHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOEHHE MPUEMOB pabOThI ¢ MHPOpPMALUEH (PU3HUUIECKOTO COJEpKaHUs,
BKJTFOYAsi HHPOPMAIIMIO O COBPEMEHHBIX JOCTIKCHUSX (DU3UKHU, aHAIHU3 U
KPUTHUYECKOE OIICHUBaHUE MH(OPMAITIH;

3HAKOMCTBO cO chepaMu ITpodheCCHOHATBHON JAeATeIbHOCTH, CBI3aHHBIMH
¢ (Gu3MKOH, U COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBaHHBIMH Ha
JTOCTIKCHUSX (PU3UIECKON HAYKH.

Ha wusydenue ¢usuku (0a30BbI ypOBEHb) Ha YPOBHE OCHOBHOI'O OOULIETO

oOpazoBanus orBoauTCs 238 vacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJen0), B 8
KkJjacce — 68 vacoB (2 yaca B Heneno), B 9 kiacce — 102 yaca (3 yaca B HE/IEIIO).



[Ipennaraemelii B mporpamMme mo (u3MKe MepeyeHb J1adopaTOpHBIX padoT U
OMBITOB HOCUT PEKOMEHIATEIbHBIM XapaKTep, YUUTEIb JIeJaeT BIOOp MPOBEACHUS
7a00paTOpHBIX PabOT M OMNBITOB C YYETOM HWHIMBUIYAIbHBIX OCOOEHHOCTEN
00yyYaroIMXcsl, CIUCKa AKCIEPUMEHTANbHBIX 3a/IaHUM, MpeiaraéMbiX B pamMKax
OCHOBHOT'0 rOCYJapCTBEHHOTI'0 3K3aMeHa 10 (pU3HKe.



COJEPXAHUE OBYYEHUA
7 KUIIACC

Paznen 1. @u3uka v €€ poJib B IO3HAHUHU OKPYKAKILEr0 MUPA.

dusnka — Hayka o mnpupone. ABneHus npupoabl. PU3HYECKHUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznyeckue BenMuUHBL. M3MmepeHue Quanueckux BelUyuH. Duznueckue
npubopsl. [lorpemHocts u3mepenuit. MexxayHapoaHasi CUCTEMa €AMHHUII.

Kak ¢usuka u Jpyrue ecTEeCTBEHHbIE HAyKd M3y4alOT MPUPOAY.
EcTecTBEeHHOHAy4YHbIII METOJl NMO3HAaHWA: HAOIIOJEHUE, IOCTAHOBKA HAYYHOI'O
BONpPOCA, BBIIBUYKEHUE TUIIOTE3, SKCIIEPUMEHT I10 NMPOBEPKE THIIOTE3, 0ObSICHEHNE
HaOmogaemMoro siieHus. Onucanue GuU3NUecKuX SBJICHUM C TOMOIIBIO MOIETIEH.

Jemoncmpayuu.

1. MexaHW4ecKkne, TEIUIOBBIE, JJIEKTPUYECKHE, MArHUTHBIE, CBETOBbIE
SIBJICHUS.

2. @uznyeckue npuOOphl U NpouLeaypa NPSIMbIX U3MEPEHUN aHAJIOrOBBIM U
1M (ppoBBIM MPUOOPOM.

Jlabopamopnuie pabomul u onvimol.

1. Omnpenenenuve 1EHBI ASTEHUS Kbl U3MEPUTEIHHOTO TpUOopa.

2. H3mepeHue pacCTOSHUM.

3. U3mepenue o0bEMa )KUAKOCTH U TBEPJOTO Tea.

4. OrnpeneneHue pa3MepoB MabIX TEN.

5. M3mepenue temrieparypsl HNpU HOMOIIM >KMAKOCTHOTO TEPMOMETpPA H
JaTYMKa TEMIIEPATyPBl.

6. IIpoBeneHue uccienoBaHusA MO IPOBEPKE THMIIOTE3BI: JAJIBHOCTH IMOJIETA
HIapuKa, MyImeHHOr0 TOPU30HTAIBHO, TeM OoJblle, YeM OOoJbIlle BhICOTa
yCKa.

Paspnes 2. IlepBoHayasibHbIe CBEJACHUS 0 CTPOCHHH BeLeCTBA.

Crpoenue BemiecTBa: aTroOMbl W MOJIEKYJbl, HX pa3Mepbl. OINbITHI,

JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBmkenne dactul BemiectBa. CBfA3b CKOPOCTH JBWKEHHUSI YACTHI[ C
Temrneparypoil. bpoyHoBckoe nBrmxkeHue, auddysus. BzaumoneiicTBue yactuil
BEILIECTBA: IIPUTSKEHUE U OTTAIKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKMJKOCTEH M TBEPIBIX
(KpUCTAIITUYECKUX) Tell. B3auMoCBs3b MeXAy CBOWCTBAMH BEHIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSX M MX aTOMHOMOJIEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpauuu.

1. HaGnrogenue OpOyHOBCKOTO JIBMKCHHUS.



2. HaGmonenue muddyszum.
3. HaGmonenue  siBIeHUN,  OOBSACHSIONMIUXCA  MPUTSHDKEHUEM WM
OTTAJIKMBAaHUEM YaCTHI] BEIIECTBA.

Jlabopamopnuie pabomul u onvimol.

1. OueHka JuaMeTpa aroMa METOAOM psloB (C  HUCIOJb30BAHUEM

dboTorpadwii).
2. OnbIThI 10 HAOJIIOICHUIO TEIUIOBOI'O PACIIMPEHHUS ra30B.
3. OnbITHI 10 OOHAPYKEHUIO JEHUCTBUS CUJI MOJICKYJISIPHOTO TIPUTSIAKEHUS.
Pa3nen 3. /IBuskeHue U B3auMo/ielicTBHE TeJl.
Mexannueckoe JBH)KEHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBH)KCHHE.
Cxopoctb. CpeniHsisi CKOPOCTh NIPU HEPABHOMEPHOM JBIKEHHH. Pacuér myTtu u
BPEMEHHU JIBUKEHUS.
SIBneHue uHepuMH. 3aKOH WHepUUU. BzammojnelicTBue Ten Kak NpPUYHMHA
W3MEHEHUSI CKOPOCTH JBWXKEHUsA Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InmotHOCTE BemiecTBa. CBsi3b IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B E€OUHUILIC
00BbEMa BellecTBa.
Cuita Kak xapakTepucTHKa B3auMoAencTBHs Tesl. Cuila ynpyroctd M 3aKOH
I'yka. U3mepenne cuiibl ¢ TOMOIIBK AUHAMOMETpA. SIBIIEHUE TATOTEHHS U CUia
TsokecTd. Chlla TSKECTH Ha Ipyrux mianerax. Bec tena. HeecomocTs. CrioxeHnue
CWJI, HAPABJIEHHBIX MO OJHOW IpsiMoM. PaBHOnelcTBytomas cuil. Cuiia TpeHUs.
TpeHue CKOJIbXKEHUS U TPeHUE MOKosA. TpeHue B MpUPOJIE U TEXHUKE.
Jemoncmpayuu.
1. HaGnromeHne MexaHWMUeCKOTro JIBHKCHUS TeTa.
2. M3mepeHune CKOpOCTH NPSIMOIUHENHOTO IBUKEHUS.
3. HaGmronenue siBieHUs HHEPILIUH.
4. HaOmroneHne u3MeHEeHUs1 CKOPOCTH MPU B3aUMOJIEUCTBUH TET.
5. CpaBHEHHE Macc IO B3aUMOJEHCTBUIO TEI.
6. CrioxxeHue cui, HalpaBJIEHHBIX MO OJHOMN MPSIMON.
Jlabopamopnwie pabomul u onvimol.
1. OmpezeneHne CKOPOCTH PAaBHOMEPHOr'O JIBMXKEHHS (IIApUKa B XKUIKOCTH,
MOJIEIIN AJIEKTPUUECKOTO0 aBTOMOOWIISI M TaK J1ajiee).

2. OmpeneneHne CpeaHEH CKOPOCTH CKOJBKEHHS OpycKa WM IapuKa IIo
HAaKJIOHHOM IUIOCKOCTH.
OrnpeneneHre mIOTHOCTH TBEPAOTO TENA.

4. OmbITHI, JEMOHCTPUPYIOIIHUE 3aBUCHUMOCTH pacTshKeHHUs (aegopmanun)
NPY>KUHBI OT MPUI0KEHHON CHUIIBI.

5. ONBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIbBXKEHUSI OT
BECa TeJla U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.

Pasznes 4. JlaBieHue TBEPABIX TeJl, dKMAKOCTEH U ra30B.



HNanenue. CriocoObl yMEHBIIICHUSI U YBETUYCHUS JlaBiieHusd. JlaBieHue rasa.
3aBUCUMOCTh JaBJICHHS raza OT 00bEéma, TemmepaTypbl. I[lepenaua naBneHus
TBEPABIMU TEJNAMHU, XUAKOCTAMH M razamu. 3akoH [lackans. IIneBmarnueckue
MaIMHBL. 3aBUCUMOCTh JABJICHUS JKUIKOCTH OT TIyOWHBI. [ umapocraTudeckuid
napanokc. Coobmaroniuecs cocyapl. [ napaBanyeckue MexaHU3MBbl.

AtMocdepa 3emnn u atMocdepHoe naBieHue. [IpuuuHbl CyliecTBOBaHUS
BO3aylHON oOonouku 3emuu. Omnbit Toppuuennu. M3mepenue atrmocdepHOro
JaBJIeHUs. 3aBUCUMOCTh aTMOC(EpPHOIo AaBJIEHUS OT BBICOTHI HaJl YPOBHEM MOPS.
[TpubGops! 17151 M3MepeHus aTMOC(hHEpPHOTO TaBJICHHUS.

JlelicTBUE KUAKOCTU U ra3a Ha MOTPYKEHHOE B HUX TeJO. BeITankuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [lnaBanue ten. Bo3ayxormiaBanue.

JHemoncmpayuu.
3aBUCUMOCTH JAAaBJIEHUS ra3a oT TeMIepaTyphl.

[Iepenaua naBiieHUs )KUAKOCTBIO U Fa30M.

Coobmaromuecst cocybl.

['mapasinnyeckuii mpecc.

[IposiBnenue aeicTBust atMOChEepHOTO aBJICHMUS.

3aBUCUMOCTH BBITAIKMBAIOIIEH CHIIBI OT 00BEMA MOTPYKEHHOMN YaCTH Tea

A

N IINIOTHOCTH XMAKOCTH.
PaBencTBO BLITaJIKI/IBaI-OHleﬁ CHUJIBI BECY BBITCCHCHHOM KHUIAKOCTH.
8. YcJIOBHUE IUIaBaHUS TE: IIJIaBaHUE WU IOrpy>KCHUEC TCJI B 3aBUCUMOCTHU OT

N

COOTHOILICHUSI TUIOTHOCTEH TeJa U KUJKOCTH.

Jlabopamopnuie pabomul u onvimol.

1. HccnepoBanue 3aBUCUMOCTH Beca Tejia B BOJIE OT 00bEMa MOTPpYyKEHHOHN B
KUJKOCTh YaCcTH TeJa.

2. Onpenenenue  BBITAJIKUBAIOLIECH  CUJIbI, JCHCTBYIOIIEH HAa  TEJO,
NOTPYKEHHOE B KUJIKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITUIKUBAIOLIEN CHIIBL, JEUCTBYIOIIEH HA TEJIO
B KHUJIKOCTH, OT MacChl TeJa.

4. OmpITBI, JEMOHCTPUPYIOLIME 3aBUCHMOCTh BBITAJKMBAIOIICH CHIIBI,
JEUCTBYIOLIEH Ha TEJIO B )KUJIKOCTH, OT 00bEMa NOrPYKEHHOM B )KHJIKOCTh
YaCTHU T€Ja U OT MIOTHOCTU XKUJKOCTH.

5. KoHcTpyupoBaHue apeomerpa WM KOHCTPYUPOBAaHUE JIOAKU H
ornpejeneHue e€ rpy30mnoabEMHOCTH.

Pa3zpnes S. PaGoTra 1 MOIIHOCTB. JHepPrus.

Mexanuueckas padora. MOIIHOCTb.

[IpocThie MexaHU3MBI: pbIUar, OJIOK, HAKJIOHHAs IJIOCKOCTh. IIpaBmio

paBHOBecus pbiuara. [IpumeHenue npaBuiia paBHOBECHS phluara K 0J10Ky. «30J10Toe



npaBuio» Mexanuku. KIIJI mpocTeix MexanusmoB. [IpocTeie MexaHU3MBI B OBITY U
TEXHHKE.

Mexanuueckas dHeprus. KuHeTmueckas U TOTEHIMAJIbHAs DSHEPIHUsl.
[IpeBpaiiienrie 0AHOTO BUAa MEXAHUYECKON SHEPIUU B APYroil. 3aKOH COXpaHEHUs
DHEPrUU B MEXaHUKE.

Jemoncmpayuu.

1. ITpuMepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopnwie pabomul u onvimol.

1. Ompenenenue pabOTHI CUITBI TPEHUS TIPU PABHOMEPHOM JABUKEHUU TeJla TI0

TOPU3OHTAIBHOW MOBEPXHOCTH.
2. HccnenoBanue yClnoBUM paBHOBECHS pblUyara.
3. M3zmepenue KIIJ] HaKIOHHOM MIIOCKOCTH.

4. M3ydeHue 3aKOHA COXPAHEHHSI MEXaHUYECKOW DHEPTUU.
8 KUIACC

Pa3zpnes 6. TerioBbie sABJICHUSA.

OCHOBHBIE TTOJIOKEHUS MOJEKYISIPHO-KMHETUUECKOW TEOPUU CTPOCHUS
BemecTsa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. OIBITBI, MOATBEPKIAIOIINE
OCHOBHBIE TIOJIOKEHHS MOJIEKYJISIPHOKUHETUUECKON TEOPHH.

Mopenu TBEPAOIrO, >KUAKOTO M Ta3000pa3HOrO COCTOSHUN BEIECTBA.
Kpucrannmueckue u amopdusie Tena. OObsSCHEHHE CBOMCTB Ta3oB, KUAKOCTEH U
TBEPIABIX TEJI HAa OCHOBE IIOJOKEHUN MOJIEKYJAPHO-KMHETUYECKOU TEOPHH.
CmaumnBaHNe U KalWUISIPHBIE SIBJICHUS. TEroBo€e pacliupEeHUE U CKATHE.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BuyTpeHHsst sHeprus. CrnocoObl H3MEHEHHsS BHYTPEHHEH HHEPruu:
TEIUIONEepeaua U COBEpIIeHHE paboThl. Buabl Teronepenayn: TEmIONPOBOIHOCTD,
KOHBEKIIUSA, U3IIyYCHUE.

KonuyectBo TemnoTel. YenabHas TEMIOEMKOCTh BelIECTBA. Teraoo0OMeH U
TEIJIOBOE paBHOBECHME. YpaBHEHHUE TeruioBoro OanaHca. [lmaBineHue u
OTBEPACBAHME KPUCTAUIMYECKUX BEHIECTB. YJIelIbHAs TEIUIOTA IUIABJICHUS.
[TapooGpa3oBanue u kouzaeHcarus. Mcnapenwme. Kunenuwe. YnpenpHas Teriora
napooOpa3oBaHMs. 3aBUCUMOCTb TEMIIEpPATypbl KHUIIEHUS OT aTMOC(HEPHOro
JABJICHMUS.

Brnaxnocts BO3ayXa.

OHeprus TOIUIMBa. Y IeJIbHAs TEII0Ta CTOPaHUs.

[Tpuntuner pabotel TemmoBeix aurareneir KIIJ[ TemmoBoro aBurarens.
TernnoBble ABUTATENM U 3aLATA OKPYKAIOIIEH CpEIbl.

3aKOH COXpAaHEHUS U MPEBPALLECHUS SHEPTUH B TEIUIOBBIX MPOLECCAX.

Jemoncmpayuu.

1. HaGmionenune OpOyHOBCKOTO JBUKCHHS.
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10.
11.
12.
13.

Habmonenune nuddysun.

Habmronenue siBieHU CMauyuBaHUS U KAaUWJUISIPHBIX SIBIICHU.
Habnronenue TenioBoro pacuimpeHus Ted.

N3menenue namBieHWs ra3a Mpu U3MEHEHHH O0BbEMA W HArpEeBaHUU WIIH
OXJIAXKJICHUH.

[IpaBuna n3MepeHus: TeMiepaTyphl.

Bunsl Tenonepenayu.

OxutaxkaeHue npyu COBEpUIEHUU paOOTHI.

HarpeBanue npu coBepIiiieHIN padOThl BHEITHUMU CHUJIAMHU.
CpaBHeHUE TEIUIOEMKOCTEN pa3IMYHBIX BEIIECTB.
Habmronenue kumneuus.

Habnronenue nocTostHCTBa TeMIIepaTyphl MIPH TIJIaBICHUH.
Moenn TeIIOBBIX IBUTATEIICH.

Jlabopamopnuie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OMnbITHI IO OOHAPYKEHHUIO IEUCTBUS CHII MOJIEKYJISIPHOTO TTPUTSHKEHUSI.
OnbIThI O BRIPAIIMBAHUIO KPUCTAJIIIOB IOBAPEHHOM COJIM WIIM caxapa.
OnpITel MO HAOMIOIEHUIO TEIJIOBOTO PACIIMPEHHUs Ta30B, XKUAKOCTEH U
TBEPIBIX TEIL.

Onpenenenue AaBieHUs BO3yXa B 0aJUIOHE IIITPUILIA.

OnbITeI, JEMOHCTPUPYIOLIME 3aBUCUMOCTh JAaBJIEHHS BO3AyXa OT €ro
00BbEMa 1 HArpeBaHUs WIH OXJIAXKICHUS.

[IpoBepka runoTe3bl JIMHEHHON 3aBUCUMOCTH JIJTUHBI CTOJIOMKA KUAKOCTH
B TEPMOMETPUUYECKOMN TpyOKe OT TeMIIepaTyphl.

HaGnronenue w3MeHeHUss BHYTpPEHHEH OHEpPruM Tella B pe3ysbTare
TEerIonepeaur U padoThl BHEITHUX CHJL.

UccnenoBanue siBiIeHUS TEMIOOOMEHA MPU CMEIMIMBAHUU XOJOJHON H
ropsi4eu BOJBI.

OnpeneneHne  KOJWYECTBA  TEILIOTHI, IIOJYYEHHONO BOAOW  IpHU
TEMJI000MEHE C HArPEThIM METAITUYECKUM IIUITUHAPOM.

Onpenenenue yaeabHON TEMITOEMKOCTH BEIIECTBA.

Hccnenosanue npouecca UCIapeHus.

OnpeneneHrne OTHOCUTEIBHOMN BIAXKHOCTH BO31yXa.

Omnpenenenne yaeapHON TEIUIOTHI IUIABJICHUS JIbJA.

Paznen 7. DiaekTpuyecKkue 1 MATHUTHBIE SIBJICHUS.

Onektpuzauus Ten. [Ba poja snekTpuueckux 3apsaoB. B3zaumoperncTtBue
3apsoKeHHBIX  Tell. 3akoH Kynmona (3aBUCHMMOCTH  CHJIBI  B3aUMOJICHCTBUS
3apsHKEHHBIX TEJT OT BETUYUHBI 3aPsAJIOB U PACCTOSIHUS MEXKY TEJIaMM).

Onektpuueckoe mnoje. Hanpsok€HHOCTh 3iekTpudeckoro mnoiist. IlpuHnum
CYNEPHO3ULINH JICKTPUIECKUX T0JIeH (Ha KaueCTBEHHOM yYPOBHE).



Hocutenu snekTpuyecKkux 3apsiioB. DJIEMEHTAPHBIA JICKTPUUECKUM 3apsijl.
Crtpoenue aroma. IIpoBOAHMKM W  JMDJIEKTPUKUA. 3aKOH  COXPAHEHUSA
3JIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUUYECKOrO TOKAa.
HcrouHnku MOCTOSHHOTO TOKa. JIeMCTBUSI AIEKTPUYECKOro TOKa (TEIIOBOE,
XUMHUYECKOE, MAarHUTHOE). DJIEKTPUUECKUN TOK B )KUJIKOCTSAX M Ta3ax.

Onektpuueckass uenb. Cwia  ToOKa.  DJEKTPUYECKOE  HAINPSKEHUE.
ComnpoTuBiieHHEe NPOBOJHMKA. Y IEIBHOE COIPOTUBJIEHHE BEHIECTBA. 3akoH Oma
JU1s yuactka nend. IlocnenoBarensHoe u napaaieabHOe COEAUMHEHUE POBOIHUKOB.

Pabora u MoOIIHOCTH JJEKTpUYeckoro Toka. 3akoH JDxoymns—JIeHna.
DJIEKTPUYECKUE LIETTH U TTOTPEOUTENH dIIEKTPUUECKON 2Heprun B ObITy. KopoTkoe
3aMbIKaHHUE.

[TocTossHHBIE MarHUTHI. B3auMo1eicTBHE MOCTOSHHBIX MArHUTOB. MarHuTHoe
noje. MaruutHoe moJjie 3eMJM M €ro 3HadeHue Ui KU3HM Ha 3emuie. OnbIT
Opctrena. MarHuTHOE MoJI€ AJIEKTPUYECKOTO ToKa. [[puMeHeHne 31eKTpOMarHuToB
B TEXHUKE. J[€ICTBME MArHUTHOTO MOJIsI HA TPOBOJIHUK C TOKOM. DJIEKTPOABUTATEIIb
MOCTOSHHOTO TOKa. lcnonb30BaHHWE JJNEKTPOJABUTATENEd B  TEXHHUYECKHUX
YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel @apanes. SABneHne 3MeKTpoMarHuTHOW UHAYKIuU. [TpaBuio Jlenna.
DJIEKTPOreHepaTop. CrocoOmI MOJTy4YECHUS AIEKTPUIECKOM SHEPTUH.
DJIEKTPOCTAHIIMN HAa BO30OHOBJISIEMBIX HCTOUHHUKAX YHEPTUH.

Jemoncmpayuu.

DJIeKTpU3aIus Tell.
JIBa poJia 2JIEKTPUUECKUX 3apsiI0B U B3aUMOJICUCTBUE 3apSKEHHBIX TEJl.
YCTpOUCTBO U JEUCTBUE JIIEKTPOCKOIA.
DIIEKTPOCTATUYECKAST UHITYKIIHS.
3aKOH COXpaHEHUS IEKTPUUECKUX 3aPsJIOB.
[IpoBOHUKY M TUSJIEKTPUKHU.
MoienupoBaHu€e CUIOBBIX JIMHUN 3JIEKTPUUECKOTO MOJISI.
M CTOYHMKH TOCTOSIHHOTO TOKA.
JIericTBUSA DIEKTPUYECKOTO TOKA.
. DNEKTPUUYECKUI TOK B KUJKOCTH.
. ['a30BbIl paszps.
. I3MepeHue Cuiibl TOKa aMIepMeTPOM.
. I3MepeHue 3JIeKTpUUECKOro HANPSKEHUSI BOJTBTMETPOM.
. Peoctar u marasuH COIpPOTUBIICHUN.
. BzanmoencTBrue NoCTOSHHBIX MarHuTOB.
. MoaenupoBaHue HEBO3MOXKHOCTH pa3/ieJICHUs MOJIOCOB MarHuTa.
. MoaenupoBaHHe€ MAarHUTHBIX MOJIEW MOCTOSIHHBIX MAarHUTOB.
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18.
19.
20.
21.
22.
23.
24,

25.

OnbIT Dpcrena.

MarauTHoe noJje Toka. DJIEKTPOMAarHuT.

JlelicTBHE MAarHUTHOTO MOJI HA TPOBOJHUK C TOKOM.

DJIEKTPOJBUTATEIb MTOCTOSHHOIO TOKA.

HccnenoBanue sBiIEHUS JIEKTPOMArHUTHOW UHAYKIIMH.

Onbitel Dapapes.

3aBUCUMOCTh HAMpaBJICHUS WHIAYKIIMOHHOTO TOKAa OT YCJIOBUH €ro
BO3HUKHOBEHHS.

DJIEKTpOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnuie pabomuel u onvimol.

1.

o v kM w

10.
11.

12.

13.

14.

15.

16.
17.

18.

OnpITel MO HAOIIONCHUIO DJICKTPU3AIMK  Tel MHAYKIUMEeH W TpHU
CONPUKOCHOBEHUM.

UccnenoBanne nEMCTBUS DIEKTPUYECKOTO TOJISI HA MPOBOAHUKU U
JUBJIEKTPUKHU.

Co6opka u nmpoBepka pabOThI AIEKTPUISCKON LT OCTOSHHOTO TOKA.
N3mepenune u peryampoBaHue CUIIbI TOKA.

N3mepenune u peryampoBaHue HANPSIKEHHUS.

HccnenoBanne 3aBUCUMOCTH CHIIBI TOKA, UAYIIETO YE€pEe3 PE3UCTOpP, OT
COITPOTHUBIIEHUS PE3UCTOPA U HAIIPSIKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD 3JIEKTPUYECKOTO
COINPOTHUBJICHUA MPOBOJAHUKA OT €ro JJIMHBI, IUIOMIAJAN TONEPEYHOIrO
CEUCHHUS U MaTepuaa.

[IpoBepka mnpaBwia CIOXKEHUS HANPSHKCHUHW TMPU IOCIECI0BATEILHOM
COEJIMHEHUH JIByX PE3UCTOPOB.

IIpoBepka mpaBuia [Jid CUJIbI TOKa MPU MAPAIUICIBHOM COECIMHEHUHN
PE3UCTOPOB.

Onpenenenue paboThI AIEKTPUUECKOTO TOKA, UYIIETO YEPE3 PEIUCTOP.
OnpeneneHre MOUIHOCTU 3JIEKTPUYECKOTO TOKA, BBLACISIEMON Ha
pesucrope.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, WAYILETO 4Yepe3 JAMIOYKYy, OT
HaIpsHKEHMS Ha HEW.

Onpenenenue KIIJ[ narpeBarens.

HccnenoBanre MarHuTHOTO B3aUMOJIEUCTBUS MOCTOSIHHBIX MAarHUTOB.
N3ydeHne MarHuTHOTO TOJIs1 TOCTOSIHHBIX MAarHUTOB MPHU UX 00bETMHEHUHN
Y pa3/iCJICHUN.

HccnenoBanne nercTBUS SJIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY.
OnbIThl, JEMOHCTPUPYIOLIME 3aBUCHUMOCTh CHIIBI  B3aUMOJIECHCTBHS
KaTyIIKA C TOKOM U MarHuTa OT CUJIbl TOKA U HAIIPaBJICHHUSI TOKA B KaTYIIIKE.
N3yyenue neiicTBUs MarHUTHOTO TOJISl HA MIPOBOJIHUK C TOKOM.



19. KoHCcTpyHpoBaHue U n3ydeHue paboThl AJIEKTPOIBUTATEIS.

20. M3mepenne KIIJ[ anekTpoaBUrateibHOW yCTaHOBKHU.

21. OnBITBIl 1O MCCIEAOBAHUIO SIBICHUS JJIEKTPOMArHUTHOM HMHIYKLUU:
UCCIEOBAHUE W3MEHEHHM 3HAYEHUS W HAIPaBICHHUS WHIYKIIMOHHOTO

TOKA.
9 KUIIACC

Pa3znen 8. Mexanuyeckue siBJ1eHUsl.

Mexannueckoe JBWKeHME. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCHUTENIBHOCTh MEXAaHMYECKOIO JBWKEHHS. PaBHOMEpHOE NPSAMOIMHENWHOE
nBrxkeHue. HepaBHOMeEpHOE npsiMONMHENHOE JIBHKeHUE. CpenHsst U MTHOBEHHAs
CKOpOCTB TeJa TP HEPABHOMEPHOM JIBHKCHUU.

Yckopenue. PaBHOyckopeHHOe mpsiMosiMHElHOoe jaBikeHue. CBoOonHOe
nageHue. OnbIThl ['anumes.

PaBHOMepHOE nBUXKEHUE MO OKpykHOCTU. [lepmon u vacrora oOpaieHus.
JIuHeiHas u yrioBast CKOpocTH. LIeHTpoCcTpeMUTENbHOE YCKOPEHHUE.

[Tepseiit 3akoH HeroToHa. Bropon 3akon Hetorona. Tpernii 3akon HeroToHa.
[IpuHUKD Cynepno3uuyu CUl.

Cuina ynpyroctu. 3akoH ['yka. Cuiia TpeHMs: Chjla TPEHUSI CKOJIbKEHHUS, CUIa
TPEHHUS TTOKOSI, APYTHUE BUJIBI TPEHUSL.

Cuna TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHHS. YCKOPEHHE CBOOOIHOIrO
nageHus. Jlmwxkenue rutaHer Bokpyr Comnpa. IlepBas kocMuueckass CKOPOCTb.
HeBecomocTs 1 nieperpysku.

PaBHoBecue maTepuanbHON TOUKW. AOCONMOTHO TBEpHoe Teno. PaBHOBecue
TBEPAOrO TeJa € 3aKPEIJIEHHON OChIO BpaleHus. MOMeHT cuiibl. LleHTp TsxecT.

Nmnynsc tena. MI3Menenne mMmiynbca. UMmyasc cuiibl. 3aKOH COXpaHEHUs
UMITyJIbca. PeakTUBHOE IBUKEHHUE.

Mexanuueckass paboTa W MOUIHOCTb. PaboTa Cuil TSKECTH, YNPYTrOCTH,
TpeHus. CBsA3b dHEpruu U pabothl. [loTeHIManbHas SHEPrusl Teia, MOJHATOTrO HaJl
IOBEPXHOCTHIO 3eMiIU. [loTeHIManbHas SHEPTrus CxaTou NpyKkuHbl. Knnernueckas
sHeprusi. TeopeMa 0 KMHETUYECKOW AHEPIUHU. 3aKOH COXPAHEHUSI MEXAHUYECKOU
DHEPIUH.

Jemoncmpayuu.
1. HabmroneHue MexaHUUYECKOTO JABUKEHUS TeJla OTHOCUTEIBLHO PAa3HbIX Tl
OTCYETA.

2. CpaBHeHME MyTE€W U TPACKTOPUN MABUKEHUS OJAHOTO M TOTrO XK€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJl OTCUETA.
N3mepenne CKkOpoCTH U YCKOPEHUS NPSIMOJIMHENHOTO IBUKEHMUSL.

4. HccnegoBanue Mpru3HAKOB PABHOYCKOPEHHOTO JBUKEHUSI.
HaOnronenue ABMXKEHHUS Tella MO OKPYKHOCTH.



8.
9.

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

HaGntoieHne MexaHn4ecKux sIBJICHUH, MPOUCXOIALINX B CUCTEME OTCUETA
«Tenexkay» npu €€ paBHOMEPHOM U YCKOPEHHOM JBU>KEHUU OTHOCUTEIIBHO
KaOuHeTa (PU3UKU.

3aBUCUMOCTbh YCKOPEHUS Tela OT MAcChl TE€Jla W JACHCTBYIOIIEH HAa HEro
CHJIBI.

Ha6utoieHue paBeHcTBa CUIT ITPU B3aUMOJIEHCTBUN TEJL.

M3meHeHne Beca Tena Mpu yCKOPEHHOM JBHKEHUH.

[Iepemaua uMIynbca npy B3anMOJEUCTBUU TEI.

[IpeoOpazoBanus SHEPTUH MPHU B3AUMOICHUCTBUU TEIL.

CoxpaHeHHe UMITYJIbCa IIPU HEYIIPYTOM B3aUMOJECHCTBUH.

CoxpaHeHue UMITyJIbca IPU a0COIOTHO YIPYTOM B3aUMOAECHCTBUU.
Habntonenue peakTHBHOTO JBUKEHUS.

CoxpaHeHHe MEXaHUYECKON IHEPTUU TPU CBOOOHOM I1aICHUU.
CoxpaHeHHe MEXaHUYECKOW SHEPTUHU IIPU JBUKEHUU Tena Mo AEHCTBUEM
IPY>KUHBI.

Jlabopamopnwie pabomul u onvimol.

1.

10.

11.

KoncTtpyupoBanue TpakTta [jisi pa3roHa W JajJbHEUIIEr0 PaBHOMEPHOTO
JIBYDKEHUS MIAPUKA WITH TETICKKU.

Onpenenenue cpeaHell CKOPOCTH CKOJIBKEHHS OpycKa WM JIBHKCHHS
HIapyKa Mo HaKJIOHHOM MIOCKOCTH.

OrnpeneneHrue YCKOpPEHHMsS Tella MPU PABHOYCKOPEHHOM JIBHXKCHUHU 10
HaKJIOHHOM IIOCKOCTH.

Uccnenoanne 3aBUCUMOCTH IMYyTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JIBMKEHUU 0€3 HaYaJIbHOW CKOPOCTH.

[IpoBepka ruMOTE3BI: €CIM MPU PABHOYCKOPEHHOM JBIKCHUH 0€3
HAYaJdbHON CKOPOCTH IYTHU OTHOCATCS KakK psJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINE TPOMEXYTKH BPEMEHU OJIMHAKOBBI.

UccnenoBanne 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHUSI OT CHJIbI
HOPMAJILHOTO JaBJICHUSI.

Omnpenenenre Ko3hPUIIMEHTA TPEHUS CKOJIbKEHUS.

Onpenenenne KECTKOCTH NPYKHUHBI.

Omnpenenenre pabOTHI CUIIBI TPEHUS MPY PABHOMEPHOM JABUKEHUH TeJIa TI0
TOPU30HTAIILHOM IMOBEPXHOCTH.

Onpenenenve paboOThl CUJIBI  YNIPYTOCTH TMPU  MOABEME Tpy3a C
UCII0JIb30BaHUEM HETOIBUXKHOTO U TTOJABUKHOTO OJIOKOB.

N3ydenue 3akoHa COXpaHEHUS IHEPTUH.

Pa3zgen 9. Mexannueckue KoJie0aHUA M BOJHBI.



KonebarenbHoe asuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJIeOaHUM: IepHOJ,
4acToTa, aMIUIUTyaa. MarteMaTu4ecKui U NPy KUHHBIN MasTHUKU. [Ipespainenue
SHEPrUu MpH KOJIeOaTEIbHOM JIBH)KEHHH.

3aryxaromue — konebanus.  BpiHyxkzaeHHole — kojeOanusa.  Pe3onanc.
Mexannueckue BoJHBI. CBolcTBa MeEXaHWYECKHWX BOJH. IIpomonbHble U
IIOTIEpEeYHble  BOJHBL. /[[nMHA BOJHBI M CKOPOCTh €€  pacIpOCTpaHEHUS.
Mexanuyeckre BOJIHBI B TBEPAOM TEJE, CEUCMUYECKHE BOJIHBI.

3Byk. I'poMKOCTh 3ByKa M BblcoTa TOHA. OTpaxeHue 3Byka. MH(pa3Byk u
YJIBTPa3BYK.

Jemoncmpayuu.

1. HaGmrogenue koneGaHWil Ted MOJA JEUCTBUEM CHUJIBI TSHKECTH W CHIIBI
YIPYTOCTH.

Habnronenue konebanuii rpy3a Ha HUTH U Ha NIPYKUHE.

Habmronenune BeIHYKICHHBIX KOJICOaHHH 1 pe30HaHCA.

PacnipocTpaneHnre npoAoabHbIX U IONEPEYHBIX BOJIH (Ha MOJIEIH).

HaGnronenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKYCTUYECKHM PE30HAHC.

ﬂaﬁopamopubw pabomul u onvimel.

1. OnpeneneHue YacToThl W Mepuoja KoJeOaHWH MaTeMaTUYECKOTro
MasiTHHKA.
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2. OmpepeneHuie 4acTOThI M IEPHOJIa KOJIEOAHUI MPY>KMHHOTO MAasITHUKA.
3. HccnenoBanue 3aBUCHUMOCTH MEPHOJIa KOJEOAHUM MOJBEIICHHOTO K HUTH
rpy3a OT IJIMHBI HUTH.
4. VccnenoBaHue 3aBUCUMOCTH MEepUoa KOIeOaHU PYKUHHOTO MasSTHUKA
OT Macchl Ipy3a.
5. IIpoBepka HE3aBUCUMOCTH IEpUOJa KOJIEOAHUM rpy3a, MOABEIIEHHOTO K
HUTH, OT Macchl rpysa.
6. OnpITbI, JEMOHCTPUPYIOLIME 3aBUCHUMOCTh  IHepuojaa  KojebaHui
NPYKMHHOTO MasTHUKA OT MAacChl Ipy3a U KECTKOCTH MPYKUHBI.
7. U3mepenue yckopeHus CBOOOIHOTO MaJeHUSI.
Pasznes 10. Di1eKTpoMarHuTHOE 1M0J1€ U JIEKTPOMATHUTHBIE BOJIHBI.
DJIEKTPOMarHuTHOE  ToJie.  DJEKTpOMarHuTHble  BOJIHBL.  CBOMCTBa
AIEKTPOMArHuTHbIX BOJH. Illkana »neKTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JJII COTOBOM CBSI3H.
DJIeKTpOMarHuTHas npupoja ceera. CKopocTh cBeTa. BoaHOBBIE CBOMCTBA
CBeTa.
Hemoncmpayuu.
1. CBolicTBa 3JIEKTPOMarHUTHBIX BOJIH.
2. BomHOBBIE CBOMCTBA CBETA.



Jlabopamopnwie pabomuel u onvimol.
1. M3ydyeHue CBONCTB 3JEKTPOMArHUTHBIX BOJIH C IMOMOIIBIO MOOHJIBLHOIO
TenedoHa.

Pa3nen 11. CBeToBbIe IBJICHHUS.

JlyueBas  mogmenb  cBera.  Mcrounuku — cBeta.  I[IpsamonuHeiiHoe
pacnpocTtpaHeHue ceera. 3atMeHus Connna u Jlynel. Otpaxenue ceta. [lnockoe
3epKaJio. 3aKOH OTPaKEHHUS CBETA.

[Ipenomnenue cBera. 3akoH mnpenomieHus cBera. [lomHoe BHyTpeHHEE
OTpakeHHE cBeTa. Vchnoiap30BaHME TIOJIHOTO BHYTPEHHErO0 OTPaXEHUs B
ONTUYECKUX CBETOBOAAX.

JIunza. Xop myuedt B tuH3e. OnTudeckas cucrema ¢oToarinapaTa, MUKpOCKOIa
u Teneckomna. ['a3 kak ontuyeckas cucreMa. bin3opykocTs U 1adbHO30PKOCTb.

Paznoxxenue Oenoro cBera B crektp. OmnbiTel Hbrlotona. Croxxenue
CIIEKTPAJIbHBIX LIBETOB. J{ucnepcus cBera.

Jemoncmpayuu.

[IpssMoMHEHOE PACTIPOCTPAHEHUE CBETA.

OtpaxeHune cBeTa.

[Tonmyuenue n300pakeHNH B MIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajiax.

[Ipenomiienue cBera.

Onruueckuii CBETOBO.

Xon nyuel B coOuparoniei JInH3e.

XO0J Iy4yelr B pacCEenBAIOIIEH JINH3E.

[Tonmyuenue n300pa>keHU ¢ TOMOIIBIO JIWH3.

[Tpunnun aeiictBus hoToanmnapara, MUKpPOCKOIIA U TEJIECKOTA.

10. Mopenb ria3sa.

11. Pa3noxenue 6e10ro cBera B CIEKTP.

12. [Tomy4yenue 6em0T0 CBETA IPH CIOKEHUH CBETA Pa3HBIX I[BETOB.

Jlabopamophuie pabomul u onvimol.

1. HccnenoBanue 3aBUCUMOCTH yIJla OTpPaKE€HUsI CBETOBOTO Jyda OT yIJia
najieHus.
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2. W3yueHue xapakTEpUCTHK U300paKEHUS MPEAMETA B IUIOCKOM 3€pKaJle.

3. HccnenoBanue 3aBUCHUMOCTH yIija MPEJIOMIIEHHS CBETOBOIO Jy4a OT yria
NaJeHUS Ha TPAHULE «BO3LYX—CTEKIIO».

4. Tlomydenue n3o0paxeHUI ¢ MOMOIIBIO COOMpAIOIIEH JTUH3HI.
Omnpenenenre HOKYCHOTO PacCTOSHMSI M ONTUYECKOM CHIIbl coOMparolen
JIMH3BI.

6. OMBITHI 110 Pa3JIOKEHUIO OEJIOr0 CBETa B CIEKTP.

7. ONbITHI IO BOCHPUSATHIO IIBETA MPEAMETOB IPH UX HAOIIOJACHHUH 4Yepe3
[[BETOBbIE (PUIIBTPHI.



Pa3znea 12. KBanToBble ABJI€HHUS.

Omnwitel Pe3epdopna u manerapHas mojenb atoma. Monens aroma bopa.
Hcenyckanne un nornomenre cBera aroMoM. KBaHTHI. JIMHENYaThIe CIEKTPHI.

PannoaktuBHOCTE. Anbda, Oera- u ramma-usnydeHus. CTpoeHHE aTOMHOTO
saapa. Hyknonnas wmogzens aromHoro sngpa. HM3zoromsl.  PagnoakTuBHBIE
npeBpauieHus. [lepron monypacmnana aTOMHBIX SIEP.

SnepHble peakuuu. 3aKOHBI COXPAHEHHS 3apsiAOBOIO M MAacCOBOIO YHUCEIL.
DOHeprusi CBs3UM aTOMHBIX saep. CBsi3p Macchl W SHEpruu. Peakuun cuHTE3a U
nenenus saaep. crounuku sneprun CosHIa U 3BE3I.

SnepHas sHepreTuka. JleMCTBUS pPaaMOAKTUBHBIX W3JYyYEHUW HA >KUBBIE
OpTraHu3MBI.

Jemoncmpayuu.

1. CHeKTpbl U3ITYyUYEHHUS U TOTJIOIICHUSI.

2. CrHexTpsl pa3IMYHbIX Ta30B.

3. CmekTp BoaOpoaa.

4. Habmonenue TpekoB B kamepe Buibcona.

5. Pabota cuéTunka HOHU3HPYIOLIUX U3ITYyYEHUH.

6. Peructpanus uznydeHust IpUPOJHBIX MUHEPATIOB U IPOTYKTOB.

Jlabopamopnuie pabomul u onvimol.

1. HalnrogeHue CrUIONIHBIX U JIMHEWYATHIX CIIEKTPOB U3ITYUYECHHUS.

2. HccrnenoBaHue TPEKOB: MU3MEPEHHUE SHEPTUM YACTUIBI 1O TOPMO3HOMY

nyTH (1o gpororpadusam).

3. M3mepenue pagnoakTuBHOTO (POHA.

IHoBTOPUTEIHLHO-0000 AU MOTYJIb.

[ToBTOpUTENHEHO-0000MIAIOIINN MOYJIb MPEIHA3HAYEH ISl CUCTeMAaTU3aIuu
1 0000IIIEHUS TPEIMETHOTO COJIEPKAHUS U OTBITA IESITEILHOCTH, MPUOOPETEHHOTO
IpU WM3YYEHUH BCETO Kypca (DU3UKH, a TaKXKe JJIsl MOJATOTOBKH K OCHOBHOMY
roCyJIapCTBEHHOMY dK3aMEHY 10 (Pu3HMKe I 00YydYaroIuXcs, BBIOPABIIUX 3TOT
y4eOHBII mpeaMer.

[Ipu m3ydeHun DaHHOTO MOAYJISI PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUJbI
NEATEeIbHOCTH, HA OCHOBE KOTOPBIX 00€CTIEYMBACTCS JOCTHKEHUE MPEIMETHBIX U
METANpeJMETHBIX  IUIAHUPYEMBIX  pe3yJdbTaTOB  OOydeHus, (GopMupyercs
€CTECTBEHHOHAYYHasi TPAMOTHOCTh: OCBOEHHE HAy4YHBIX METOJOB HCCIIEIOBAHUS
SBIICHUA TPUPOABI M TEXHUKH, OBJAJCHUE YMEHUAMH OOBACHATH (pU3myeckue
SIBJICHUSI, TPUMEHSS TMOJIyYCHHBIE 3HAHUA, pellaTh 3aJa4yd, B TOM YHUCIE
Ka4E€CTBEHHBIC U SKCIIEPUMEHTAIbHEBIC.

[IpyHIMNIUATBHO NIESITENBHOCTHBIN XapakTep AAHHOTO pa3jera peaau3yercs
328 CYy€T TOro, 4YTo OOy4YaroIIMecs BBIMOIHSIIOT 3aJaHusd, B KOTOPHIX UM
NpeaJIaraeTcs:



Ha OCHOBE IIOJIyYEHHBIX 3HAHMW pacro3HaBaTb M HAyYHO OOBSCHATH
(bu3nyuecKue SBJICHUS B OKPY’KaIOIIEeH MPUPOJIEe U TOBCEAHEBHOM KU3HU;
UCII0JIb30BaTh HAYYHBIE METO/Ibl UCCIEAOBAaHUS (PUBHUECKUX SIBJIEHUH, B TOM
YUCJIE AJI1 IPOBEPKU TMIIOTE3 U MTOJTYyYECHHS TEOPETUUECKNUX BBIBOJIOB;
OOBSICHATh HAy4yHblE€ OCHOBBI HamOojee BaXKHBIX JOCTH)KEHUN COBPEMEHHBIX
TEXHOJIOTUH, HAIIPUMED, IPAKTUYECKOTO UCIIOJIb30BAHUS PA3IUYHBIX UICTOYHUKOB
SHEPrUM Ha OCHOBE 3aKOHA IMPEBPAILCHHS U COXPAHEHMS BCEX M3BECTHBIX BUJIOB
SHEPIUu.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHMSA ITPOI'PAMMBI 110
®OU3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

N3ydenune ¢hu3uku Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs HAIPaBJICHO

Ha JOCTHKEHHME JIMYHOCTHBIX, METAIPEAMETHBIX U MPEIMETHBIX 00pa30BaTeIbHbIX
pe3yiabTaTOB.

B pe3ynbrare u3ydenust GuU3NKNA Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHuUs

y oOyuarorierocss 0yayT copMHpPOBaHBI CIEAYIOIINE TUIHOCTHBIC PE3yIbTaThl B
YacTH:

1) mnaTpHMOTHYECKOr0 BOCIMTAHUS:

— MPOSIBJICHUE UHTEpPECa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOU
(bu3HYecKoi HayKH;

— [IEHHOCTHOE OTHOIIEHHUE K JOCTHKEHUSIM POCCUICKUX YUEHBIX-(DU3HUKOB;

2) rpamaaHCKOro M yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

— TOTOBHOCTbh K aKTUBHOMY YYacCTHIO B OOCYXIEHUHU OOIIECTBEHHO 3HAYMMBIX
Y 3TUYECKUX NMPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM IPUMEHEHUEM JOCTHXKEHUN
bu3uKy;

— OCO3HAaHHE BaXHOCTH MOPAJIBbHO-ITUYECKUX IPUHLUIOB B JIESITEIBHOCTH
YUYEHOT0;

3) 3¢TeTHY€eCKOro BOCIIUTAHMSI:

— BOCIPUATUE 3CTETUUYECKUX KauyecTB (PU3NUYECKOM HayKu: €€ rapMOHUYHOIO
IIOCTPOEHMS, CTPOTOCTH, TOUHOCTH, JTAKOHUYHOCTH;

4) HIEeHHOCTH HAYYHOTI'0 MO3HAHMS:

— OCO3HaHUE IIEHHOCTH (PU3NYECKOM HAayKW KakK MOIIHOIO HHCTPYMEHTa
ITO3HAHUSA MHPA, OCHOBBI PA3BUTHS TEXHOJIOTMM, BAKHEMIIEH COCTaBISIOIICH
KYJbTYpBHI;

— Ppa3BUTHE HAy4yHOH IIO0O3HATENBPHOCTH, HHTEpPECa K HCCIEeI0BATEIbCKON
JEATENbHOCTH;

S) ¢opvupoBaHMs  KYJBTYPbl 3I0pOBbS ¥  IMOLMOHAJILHOIO
OJ1aromnoJryums:

— OCO3HAaHHWE LIEHHOCTH O0e30macHoro o6Opaza >KM3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BAXXHOCTU TNPaBWJI OE30MaCHOTO TOBEACHHS Ha
TpaHCIOPTE, Ha J0pOrax, C AIEKTPUUYECKUM U TEIUIOBBIM 00OpY/IOBaHHUEM B
JIOMAIIHUX yCIIOBHSIX;

— cpopMUPOBAaHHOCTH HABBIKA peIIeKCUH, TPU3HAHKUE CBOETO MTpaBa Ha OIINOKY
Y TAKOTO 7K€ MPaBa y APYroro 4ejIOBeKa;

6) Tpy10BOI0 BOCIIMTAHMS:



e — AKTHBHOE y4YacTHE€ B pPEIICHUH MPAKTHUYECKUX 3a1ad (B paMKaxX CEMbH,
oOpa3oBaTeIbHOM  OpraHM3alud, TOpoja, Kpas) TEXHOJOTUYECKON U
COLIMaIbHON HAMIPABICHHOCTH, TPEOYIOIINX B TOM YHCIIE U (PU3NUECKUX 3HAHUI;

e — UHTEpEC K MPAKTHUECKOMY U3YUYEHHIO PO eccuil, CBSI3aHHBIX C (PU3UKOIL;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUS

e — OpUEHTALMSI HAa TMPUMEHEHUE (PU3MYECKUX 3HAHMM JUIsl pelieHus 3ajad B
00JJaCTH OKPY’KAIOIIeH Cpenbl, TJIaHUPOBAHMS TIOCTYNKOB U OLEHKH HUX
BO3MO>KHBIX MTOCHEACTBUN JIJIs1 OKPYKAIOLIEH CPE/Ibl;

e — OCO3HAHHE TJIOOATBHOIO XapakTepa JKOJOTUYECKUX MpoOJeM U MyTed HX
pEeLIeHHS;

e §8) ajanTanuM K M3MEHSAKIIMMCH YCJIOBHSAM CONHAJIBHOM W NMPUPOIHOM
cpeabl:

e — TMOTPEOHOCTh BO B3aUMOJICHCTBUU TMPHU BHIIOJHEHUH HCCIEIOBAaHUN U
MPOCKTOB (HM3MYECKOW HAMPABICHHOCTH, OTKPBITOCTH OIBITY W 3HAHHUIM
JIPYTHUX;

e — TIOBBILICHWE YPOBHS CBOEH KOMIIETEHTHOCTH 4Y€pe3 IPaKTUYECKYIO
NeSATENbHOCTD;

e — MOTPEOHOCTH B OPMUPOBAHUYU HOBBIX 3HAHMI, B TOM YUCIE (POPMYITUPOBATH
UJIeH, TIOHATHUS, TUTIOTE3bI O (PU3UUYECKUX OOBEKTAX U SIBICHUSIX;

e — OCO3HaHME JACPUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00J1acTH
busuKy;

e — IUIAHUPOBAHHWE CBOETO PAa3BUTHUS B MPUOOPETEHWU HOBBIX (PUIUUECKHUX
3HAHMU;

e — CTpEMJICHHE aHAIU3UPOBATH U BBIABIISATH B3aUMOCBSI3U IPUPOBI, 00IIECTBA U
HYKOHOMHUKH, B TOM YHUCJIE C UCOIb30BAaHUEM (PU3NUECKUX 3HAHUM;

e — OLEHKA CBOMUX JICUCTBUU C YYETOM BIMSHHS Ha OKPYKAIOUIYIO Cpeny,
BO3MOYHBIX INI00QJIBHBIX MOCIEACTBUH.

METANPEJMETHBIE PE3YJIBTATBI

B pe3ynbrare ocBoeHUs MpOrpaMMbl 10 (PU3KKE HA YPOBHE OCHOBHOT'O OOIIIETO
obpazoBaHuss y oOyuarwrmierocs OyayT cpopMHUpOBaHbI MeTanmpeaMeTHbIe
pe3yJbTaThl, BKIIFOYAIOIINE MTO3HABATEIbHBIC YHUBEPCATbHBIC YUCOHbBIE NCHCTBUS,
KOMMYHUKATHBHBIC  yHUBEPCAJIbHBIC  Y4eOHBIC  JCWCTBUS,  PETYJIATHBHBIC
yHUBEpCaAIbHBIC yUeOHbIE TCUCTBUS.

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE yYeOHbIE 1eHCTBUS

Ba3oBble Jjoruueckue AeiicTBHA:



BBISBJSITh M XapaKTEpU30BaTh CYIIECTBEHHbIE MPU3HAKU OOBEKTOB
(s1BEHMIN);

yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCU(PUKALNUN, OCHOBAHUS IS
00001IEeHNS U CpaBHEHUS,

BBISIBJISITh 3aKOHOMEPHOCTU U IPOTUBOPEUHS B pacCMaTpUBaeMbIX (aKTax,
JAHHBIX U HAOJIIOJICHUSAX, OTHOCALINXCS K (PU3UUECKUM SIBJICHUSIM;
BBISIBJISITH  TIPUYMHHO-CJIC/ICTBEHHBIE CBSI3M TPU HM3YyYEeHUU (PU3UIECKUX
SBIIGHUN M MPOIIECCOB, J€TaTh BHIBOABI C MCIOIB30BAHUEM JIEIYKTHBHBIX
Y MHAYKTUBHBIX YMO3aKJIIOUEHUH, BBIIBUTaTh THIIOTE3bI O B3aUMOCBS3SIX
(bU3UYECKUX BEIIMYUH,

CaMOCTOSITENILHO BEIOMPATH CIIOCO0 pelIeHns yueOHOH PU3NIecKoii 3a1a9u
(cpaBHEHHME HECKOJIbKMX BapHaHTOB pelleHus, BbIOOp Haubosee
MOJIXOJISIIETO ¢ yUETOM CaMOCTOSTENBHO BBIICJICHHBIX KPUTEPUEB).

Ba3oBble ucciiegoBarTe/ILCKHe 1eCTBUA:

HCIIOJIb30BaTh BOMPOCHI KaK UCCIE0BATEIbCKUN HHCTPYMEHT MTO3HAHUS;
IPOBOJUTH 1O CAMOCTOSITEILHO COCTABIIEHHOMY IIJIaHY OTIBIT, HECIOKHBIN
(U3HYECKUI SKCIEPUMEHT, HEOOIBIIOE HCCIEAOBAHUE (PU3UYECKOTO
SIBJICHUS,

OLICHMBAaTh HAa NPUMEHHUMOCTb U  JOCTOBEPHOCTh HH(OPMALIUIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITEeNIbHO (hOPMYJIMPOBATH OOOOIIEHHUSI U BBIBOBI 110 pe3ysibTaTaM
IPOBENEHHOIO HAOIIOAEHUS, OIbITA, HCCIICTOBAHUS;

IPOrHO3UPOBAaTh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PUIUUECKUX
MPOLIECCOB, a TAKXKE BBIJIBUTATh MPEATIONOKEHHS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pab6ora ¢ unpopmaumeii:

MPUMEHSTh Pa3TUYHBIC METOJbI, HHCTPYMEHTBI U 3aIIPOCHI TIPH TIOUCKE U
otbope mHGOPMAIMK WIM JAHHBIX C YYETOM MPEJIOKEHHON ydeOHOM
buznyeckoii 3a1auu;

aHAIM3UPOBATh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(DOPMAITHIO
Pa3TUYHBIX BUIOB B (OPM MIPEICTABIICHHUS,

CaMOCTOSITENIbHO  BBIOMpATh ONTHUMAbHYIO (opMy TpeACTaBICHUS
uHQOpMAIIUU W WUTIOCTPUPOBATH pelIaeMble 3aJaddl  HECIOKHBIMU
CXeMaMH, IuarpaMMaMu, HHOU TpaduKoi U MX KOMOMHAIIUSIMH.

KoMMyHUKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHSA:

B XOJ€ OOCYXIEHHUS Yy4yeOHOro Marepuaya, pe3yJbTaToB J1a0OPaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOIPOCHI MO CYLIECTBY OOCYXAa€MOM TEMBI U
BBICKA3bIBATh HJICH, HAICJICHHBIC HA PEIICHHE 3aJaud U TOJAJCpKaHHE
O7arosxenaTenbHOCTH OOIICHUS;



COTOCTAaBIIATh CBOM CYXXJEHUS C CYXICHUSMU JIPYTUX YYaCTHUKOB
auanora, OOHapy»XMBaTh Pa3IMYMe U CXOACTBO MO3UIIN;

BBIpaXXaTh CBOIO TOUKY 3PEHHS B YCTHBIX M MUCbMEHHBIX TEKCTaX;
myOJIMYHO TMPEACTABISATh PE3YIbTAThl BHIOIHEHHOTO (PU3UUYECKOTO OIBITA
(9KCIIepUMEHTa, UCCIIeI0BaHUs, POEKTA);

MOHUMATh U UCIIOJIb30BATh MPEUMYIIECTBA KOMAaHIHOW U MHAUBUIYATbHON
paboThI NpU PELIEHUH KOHKPETHOM (PU3NUYECKON TPOOIeMbl;

NPUHUMATh LIEJIM COBMECTHOM AESATENbHOCTH, OPraHU30BbIBATh JIECUCTBUS
no e€ MOCTIKEHHUIO: paclpedensiTh poyH, OOCYXIaTh MpPOLECChl U
pe3yJIbTaThl COBMECTHOM paboThI, 000011aTh MHEHHSI HECKOJIBKUX JIFOCH;
BBITNIOJIHATH CBOIO YacTh pabOThI, JOCTUTrasi KaYECTBEHHOI'O Pe3yJibTara Mo
CBOEMY HAIPABJICHUIO U KOOPJIMHUPYS CBOU JEUCTBUA C APYTUMH YI€HAMU
KOMaH/Ibl;

OLICHHMBATh KAaue€CTBO CBOErO BKJIaJa B OOMIMHA MPOAYKT MO KPUTEPUSIM,
CaMOCTOSTENbHO CHOPMYITUPOBAHHBIM YYACTHUKAMHU B3aUMOJICUCTBUSI.

PerynsiTuBHBIC YHMBepCcaJbHbIe Y4eOHbIe el CTBUA

Camoopranusanus:

BBISIBJISITH MPOOJIEMBI B KU3HEHHBIX M YUEOHBIX CUTyallUAX, TPeOyOIIMX
JUTSI petieHust GU3NIECKUX 3HAHUM;

OPUEHTHUPOBATHCA B  PA3IUYHBIX TMOJAXO0JAX MPUHATHUS  pEelIeHUN
(MHAMBUIyATbHOE, MPUHATHE PEIICHUS B TPYIIe, NPUHSATHE pEIICHUN
rpynmoi);

CaMOCTOSITENIFHO COCTaBIIATh AITOPUTM pelieHus (PU3nuecKkoi 3a1auu win
IUTaHa MCCIEAOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOXHOCTEM, apryMeHTUPOBATh IIpeijiaraeMble BApUAHTHI pEeLICHUH;
JienaTh BBIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIIICHUE.

CaMOKOHTpOJIb, 3MOHl/IOHaJILHI)II7[ HHTEJJICKT.

JaBaTh aJIcKBaTHYIO OLEHKY CUTYAIllMU U MPeAJiarath IiaH €€ N3MEHEHUS;
OOBSACHATh TPUYMUHBI  JOCTIDKCHHS  (HEAOCTHMIKEHHUs) pe3yJbTaToB
NEeSATENbHOCTH, JaBaTh OIIEHKY IPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHUBHI B JCATEIBLHOCTh (B TOM YHCIE B XOJ BBIIOJHEHUS
(GU3UYEeCKOT0 HWCCICAOBAHWS WM TPOEKTAa) HAa OCHOBE HOBBIX
00CTOSITEILCTB, W3MEHUBIIUXCS CHUTYalllii, YCTaHOBJIEHHBIX OIINOOK,
BO3HUKILIUX TPYIHOCTEW;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IIEIU U YCIOBUIM;

CTaBUTh ce0s1 HA MECTO JAPYroro 4ejIOBeKa B X0JI€ CIOpa WM IUCKYCCUU Ha
Hay4YHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY JPYTrOro;



PU3HABATh CBOE MPaBO Ha OMMOKY MpHU pelieHuu (PU3NYECKUX 3a/1ay Uiu
B YTBEPIKJEHUSIX Ha HAYYHbIE TEMBI U TAKOE K€ MPaBO JPYroro.

INPEAMETHBIE PE3YJIBTATDBI

K xoHiry o0yuenust B 7 kjacce npeIMETHbIE Pe3yabTaThl HA 0230BOM ypPOBHE
JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIOJIb30BaTh  MOHATHUS:  (PU3WYECKHME W  XUMHYECKHE  SIBJICHMS,
HaOII0JICHUE, DKCIEPUMEHT, MOJEib, TUIOTE3a, CAUHUIIBI (PU3UIECKUX
BEJIMYMH, aTOM, MOJIEKYJia, arperaTHble COCTOSIHUS BellecTBa (TBEpAOE,
JKUJIKOE, Ta3000pa3HOE), MEXaHWYeCKOe JBI)KEHHE (paBHOMEpHOE,
HEPAaBHOMEPHOE, TMPSAMOJIMHEIHOE), TPACKTOPUs, PaBHOJAECHUCTBYIOIIAs
cuna,  gedopmanus  (ympyras, — IUIacCTUYEeCKasl),  HEBECOMOCTb,
COOOMIAIOUIUECS COCY/IBI;

paznuuath siBiaeHus (auddysus, TEMIOBOE ABUKEHUE YaCTHI] BELIECTBA,
pPaBHOMEPHOE  JBH)KCHUE, HEPABHOMEpPHOE  JBUXKEHUE, HWHEpLHS,
B3aMMOJICHCTBUE TEJ, PABHOBECUE TBEPIBIX TEJ C 3aKPEIUVIEHHON OCHIO
BpallleHUs, epeada JaBaeHusl TBEPABIMU TEIAMHU, KUIKOCTIMU U ra3amu,
atMoc(epHOe JdaBJeHUE, TUIABAaHUE TeJ, MPEBPAICHUS MEXaHUYECKOU
SHEPIUM) MO ONUCAHUIO UX XAPAKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUECKOE SBICHHUE;

pacro3HaBaTh MPOSIBJICHHE HW3YYEHHBIX (U3HYECKUX SBICHUUA B
OKpYy’XKalollleM MHUpE, B TOM uyucjie (u3nueckue sBJICHUS B MPUPO/IE:
NpUMEPHI JIBUKEHUS C Pa3IMYHBIMU CKOPOCTSMH B >KMUBOW M HEXKUBOMU
Npupojie, NCUCTBUE CWJIbI TPEHUST B MPUPOJAE U TEXHUKE, BIMSHUE
aTMOC(EPHOTO JIaBJICHUS Ha >KHUBOW OpraHu3M, IJIaBaHUE PhIO, phluaru B
TeJe YeJIOBeKa, MPU 3TOM NEPEBOAUTH MPAKTUYECKYIO 33/layy B yueOHYIO,
BBIJICJISITh CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKK) PUBHYECKUX SBJICHUM;
ONUCHIBATh U3YYEHHBIE CBOMCTBA Tel U (U3UUYECKUE SIBJICHUSI, UCIIOJIb3YS
dbusndeckue BeMUMHbI (Macca, 00bEM, TUIOTHOCTH BEIIECTBA, BpEMS, Iy Th,
CKOpOCTb, CPEIIHSISI CKOPOCTh, CHJIa YIIPYTOCTH, CUJIA TSKECTH, BEC TEla,
cuJia TpeHusl, AaBjieHue (TBEPAOIO Tela, )KUKOCTH, ra3a), BbITAIKUBAIOIIAs
cuja, MEeXaHuveckass paboTa, MOIIHOCTb, IUIEUYO CHJIbI, MOMEHT CHJIbI,
KOd((PUIMEHT TIOJIE3HOTO JEHCTBUS MEXaHWU3MOB, KHHETHYECKas U
NOTCHIIMAIbHASL JHEPTHsi), TpPH ONUCAHWUU TPABWIBHO TPAKTOBAThH
(bu3HYECKUi CMBICIT UCIIOJIB3YEMbBIX BEJTUYHMH, UX 0003HAYEHUS U €UHUIIBI
bU3UYECKUX BEIWYUH, HAXOIUTh (OPMYJIbI, CBS3BIBAIOIINE JTAHHYIO
(GUBMYECKYI0 BEIMYMHY C JPYTMMH BEJIMYMHAMHU, CTPOUTH Tpaduku
W3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUYHH;



XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U IIPOLECCHI,
WCIIOJb3Ys TIpaBUiia CJIOKEHUsI CUJl (BAOJb OJHOM MpsiMoit), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBWIO paBHOBecHUs peiyara (0OJoka),
«30JI0TO€ TpPaBUJIO» MEXAHHMKH, 3aKOH COXPAaHEHUS MEXaHUYECKOU
SHEPruM, NpPU 3TOM JaBaTh CJOBECHYIO (OPMYJIUPOBKY 3aKOHa U
3alMChIBATh €70 MAaTEMaTUYECKOE BBIPAKEHNUE;

OOBACHATH (PU3UUYECKUE SIBJICHUS, MPOLIECCHl M CBOMCTBA TEJ, B TOM UUCIIE
U B KOHTEKCTE CUTyalud MPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa:
BBISIBJISITh NTPUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBACHEHHE M3 1-2
JIOTUYECKUX IIaroB ¢ OMOpOil Ha 1-2 M3y4EeHHBIX CBOWCTBA (PU3MYECKUX
SBJICHUM, (PU3NUYECKUX 3aKOHA MJIM 3aKOHOMEPHOCTH;

peuarb pacy€THhle 3anadyd B 1—2 JEWCTBHS, HCIONB3YS 3aKOHBI H
dbopMyIbI, CBs3BIBarONINE (PU3MYECKUE BEIUYMHBI: HAa OCHOBE aHAIM3a
YCIIOBUS 33/1a4 3aIIUCBIBATh KPATKOE yCJIOBHUE, MOJCTABIATh (PU3NUECKHE
BETUYUHBI B (HOPMYJIBI U TMPOBOJUTH PACUYETHI, HAXOAUTH CIPABOYHBIE
JaHHbIE, HEOOXOUMBbIE JJI1 pEUICHUs 3a/1ay, OIIEHUBATh PEATUCTUUYHOCTh
MOJIy4YeHHOU (PU3UUECKOI BETUYUHBI;

pacmo3HaBaTh MPOOJEMbl, KOTOPbIE MOKHO PEUIUTh MPU MOMOIIH
($u3nYECKUX METOAOB, B OIMCAHUM UCCIIEI0OBAHUS BbIIEIATH IPOBEPSIEMOe
MPEAnoiaoKeHue (TUIoTe3y), pa3iniaTh 1 MHTEPIPETUPOBATH MOTYUYECHHBIN
pe3yibTaT, HaXOAUTh OIIMOKA B XOJE OIbITa, JEJaTh BBIBOABI IO €ro
pe3yibTaTam;

OPOBOJAUTH OMBITHl MO HAOMIOACHUIO (PU3MYECKUX SIBICHUNA WIH
bu3HUecKuX CBOMCTB Tel: (HOPMYITUPOBATH TPOBEPSIEMbIE MPEITION0KECHHUS,
coOupaTh YCTaHOBKY U3 MPEIJIOKEHHOI0 000PY/I0BaHUs, 3alUChIBATH X0/
onbITa U GOPMYIUPOBATH BHIBOJIBI;

BBINIOJIHATH MPSAMbIE W3MEPEHHSI PACCTOSHUSA, BPEMEHHM, MAacChl TeJa,
o0béMa, CHJIBI M TEMIIEpaTypbl C HCIOJb30BAaHUEM aHAJIOTOBBIX U
U@POBBIX MPUOOPOB, 3aMUCHIBATH IMOKAa3aHUS MPUOOPOB C YU4ETOM
3a/1aHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUI;

IPOBOJUTH UCCIEIOBAHUE 3aBUCUMOCTH OJHOW (PU3NYECKON BEJIMUYUHBI OT
JIpPYrol € HCIOJb30BAHUEM MPSAMBIX H3MEPEHUN (3aBUCHUMOCTH IIyTH
PAaBHOMEPHO ABMXKYILErOCs TENA OT BPEMEHU JIBUKECHHUSI TENA, CUIIBI TPEHUS
CKOJIBKEHHUS OT Beca Tella, KauecTBa OOpabOTKM MOBEPXHOCTEH Tel U
HE3aBUCUMOCTH CUJIbl TPEHMS OT IJIOIIAIU CONPUKOCHOBEHUS TEJl, CHUJIbI
YOPYTOCTH OT YUIMHEHHS MPYKUHBI, BBITAIKUBAIOIIEH CHUJIBI OT 00BbEMA
NOTPYKEHHON YacTH TeJla ¥ OT IJIOTHOCTHU KUAKOCTH, €€ HE3aBUCUMOCTHU
OT IJIOTHOCTHU TeJa, OT MIyOUHBI, HA KOTOPYIO MOTPYKEHO TEJO, YCIOBUHN
IUIaBaHUsl TeJ, YCJIOBUN paBHOBECHUs pblyara U OJOKOB), Y4acTBOBaTh B



IUIAHUPOBAHUM  y4eOHOro HCCIEAOBaHUsA, COOUpaTh YCTaHOBKY U
BBINIOJIHATh W3MEPEHHUs], CleAys NpPeIJOKeHHOMY IUIaHy, (PUKCHpOBAThH
pe3ynbTaThl IMOJIYYEHHON 3aBUCUMOCTH (DU3UYECKUX BEIMYUMH B BUJE
NPEIOKEHHBIX Ta0bnuil U TpaduKOB, AENaTh BBIBOJABI MO pe3yibTaTaM
UCCIIEJIOBAHMUS;

IPOBOJNTHh KOCBEHHBIE HU3MEpPEHMsI (PU3MUECKUX BEJIMYUH (IIOTHOCTH
BEILECTBA KUJIKOCTU U TBEPAOTO TENA, CUJIA TPEHUSI CKOJIBKEHUS, JaBJICHUE
BO3/lyXa, BBITAIKMBAIONIAS CHJIA, JACHCTBYIOIIas Ha TMOrPYXEHHOE B
KUJIKOCTh  Tello, KOA(DQUIMEHT IIOJS3HOTrO  JEHCTBHUS  MPOCTHIX
MEXaHU3MOB), CIEIysl NPEUIOKEHHOM HHCTPYKLUMU: IMPH BBHINOJIHEHUU
U3MEpPEHUM CcoOUpaTh HKCHEPUMEHTAIbHYIO YCTAaHOBKY W BBIYUCIATH
3HAYCHME UCKOMOU BEJIMYUHDI;

coOMIoAaTh MpaBuiia TEXHUKU 0€30MacHOCTH Mpu paboTe ¢ 1abopaTOpHBIM
000pyI0BaHUEM;

yKa3bIBaTh MPUHLUIBI JAEHCTBUS NMPUOOPOB U TEXHUYECKUX YCTPOMCTB:
BECHI, TEPMOMETpP, JMHAMOMETpP, COOOINAIOIIMECS COCYAbl, OapoMerp,
pbIYar, TOABMKHBIA U HETIOABMKHBIN OJIOK, HAKIIOHHAS TTIOCKOCTB;
XapaKTepu30BaTh MPUHIUMBl JACWCTBUA HW3YYCHHBIX NPHUOOPOB H
TEXHUYECKUX YCTPOMCTB C ONOpPOM Ha HX OMNHCAHUA (B TOM YHCIHE:
HNOJIIMITHUKY, YCTPOWCTBO BOJOIPOBOJA, THUIAPABIMYECKUN IIpecc,
MaHOMET]p, BBICOTOMED, TTOPIIHEBOIN HACOC, APEOMETP), UCTIOJIb3Ys 3HAHUS
0 CBOICTBax (PM3MYECKHUX SIBJICHUN U HEOOXOAMMBIE (PU3NUYECKHE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEPbl  (HAXOAUTh  HH(POPMALMIO O  [pPUMEPax)
IPAaKTUYECKOI'0 HCIOJb30BaHUS (PU3MUECKUX 3HAHUU B IOBCEIHEBHOU
XKU3HH 17151 oOecrniedeHnst 0€30MacHOCTU Mpu oOpalieHuu ¢ npubopamu u
TEXHUYECKUMU YCTPOMCTBAMU, COXPAHEHHUS 3J0POBBS U COOIIOACHUS HOPM
HKOJIOTMYECKOT0 TIOBEICHMS B OKPYXKAIOLLIEH CPEE;

OCYIIECTBIISATh OTOOp MCTOYHHMKOB HHPopmanuu B HMHTepHere B
COOTBETCTBHUH C 33JIaHHBIM [TOMCKOBBIM 3alPOCOM, HA OCHOBE UMEIOLIUXCS
3HaHUH © TYTEM CpPaBHEHHUS PA3IUYHBIX HCTOYHUKOB BBIJCIATH
uHPOpMAIMIO, KOTOpas SIBISIETCA MNPOTHBOPEYMBONW WM MOXET OBIThH
HEJI0CTOBEPHOM;

UCIIOJIb30BaTh MPU BBINOJIHEHUN Y4€OHBIX 3a/laHUil HAay4HO-TIONYJISIPHYIO
JIUTEPATYPY (HPU3NUECKOTO COJAEPIKAHMS, CIPABOUYHBIE MATEPHUAJIBI, PECYPChI
cetu HMHTepHer, BnaaeTb NpUEMaMH KOHCIIEKTUPOBAHMS  TEKCTa,
npeobpazoBaHusi HHGOPMAILIUU U3 OJJHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co3/1aBaTh COOCTBEHHBIE KpAaTKUE MUChbMEHHBIE M YCTHbIE COOOILEHUS HA
OCHOBE 2—3 MCTOYHMKOB MH(pOpManuu (pU3NUECKOro COAEPKAHUS, B TOM



quCIIe MyOIMYHO JeaTh KpaTKHe COOOIIEHUS O pe3ybTaTax MPOEKTOB UITH
Y4EOHBIX UCCJEIOBAHUM, TP ITOM IPaMOTHO MCMOJIb30BATh W3yUYCHHBIM
NOHSATUMHBIA anmapar Kypca (PU3UKH, CONPOBOXKIATH BBICTYILJICHUE
MPE3CHTALIUEN;

IPU BBITIOJTHEHUH YYEOHBIX IMPOEKTOB M MCCICAOBAHWUU pacrpeessTh
00sI3aHHOCTH B TPYIINE B COOTBETCTBUU C IOCTABJICHHBIMHU 3aJadyaMu,
CJICIUTh 3a BBIMNOJHEHUEM IUIaHA JCUCTBUM, aJICKBATHO OIICHUBATh
COOCTBEHHBIM  BKJAJ B  JEATEIBbHOCTh  TIPYMIbl,  BBICTPAUBATH
KOMMYHHUKAaTUBHOE B3aMMO/ICMCTBUE, YUUTHIBASI MHCHUE OKPYKAFOIIHX.

K xoniy oOydenus B 8 kiiacce npemMeTHbIe pe3yJbTaThl HA 0a30BOM ypOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJI30BaTh MOHATHS: Macca U pa3MePbl MOJIEKYJI, TEIUIOBOE JABUKEHUE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSIHUS BEILECTBA, KPUCTATUIMYECKHUE U
amMop(HBIE Tela, HACBHILICHHBIH M HEHACBHIIEHHBIM Map, BIIAXHOCTh
BO3/lyXa, TeMIeparypa, BHYTPEHHsISI SHEPrus, TEIUIOBOM JBUraTelb,
3JI€MEHTApHBIN AJIEKTPUUECKUI 3apsijl, FIEKTPUUECKOE IO0JIe, MPOBOIHUKHU
U IUDJIEKTPUKH, IOCTOSTHHBIN 3JIEKTPUYECKUN TOK, MArHUTHOE T10JIE;
pasnuyarh SBJICHHs (TEIUIOBOE pPAaCHIMPEHHE U C)KATHE, TEIUIoNepenaya,
TEIJIOBOE PaBHOBECHE, CMauYMBaHUE, KaWUIAPHBIE SBICHMS, UCIIAPEHUE,
KOHJIEHCAIusl, IJIaBJieHHWe, KpUcTauiu3auus (OTBEpAeBaHUE), KHUIICHUE,
Teruionepeaaya (TemIonpoBOHOCT, KOHBEKIUS, U3ITy4EHHUe),
IIEKTpHU3aLUs Tell, B3AUMOJEHCTBUE 3apsA0B, JEHCTBUS AJIEKTPUUECKOrO
TOKa, KOPOTKOE 3aMbIKaHHE, B3aMMOJCICTBUE MAarHuUTOB, JEWCTBUE
MarHUTHOTO TOJISI Ha TPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAs MHIYKITHS)
0 ONHCAHWIO HX XapaKTEpHbIX CBOHCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh MPOSIBJICHHE HM3YyYEHHBIX (U3MUECKUX SABICHUH B
OKpYy’KarollleM MHpE, B TOM uucie (PU3NUYECKHE SBJICHUS B MPHUPOJE:
MOBEPXHOCTHOE HATSHKEHUE W KamWUIApHBIE SIBIEHUS B MPHUPOJIE,
KpUCTallIbl B Tmpupoze, usnydenue CoiHIa, 3amep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMAaHA, UHES, CHEra, AIEKTPUUECKUE
ABJIEHUSI B aTMoc(epe, 3MEeKTPUUECTBO KUBBIX OPraHM3MOB, MAarHUTHOE
noJie 3emiiu, Apei¢ MoyocoB, pojb MArHUTHOTO NOJIS JUIs )KU3HU Ha 3eMiie,
NOJIAPHOE CHUSHHME, TPHU ITOM TNEPEBOJUTH TNPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIJICISATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKH) (HU3NUECKUX
SIBJICHUM;

OINHCHIBAaTh U3yUEHHBIE CBOMCTBA TeNl U (PU3NYECKUE SBICHMS, UCIOJIb3YS
busnyueckue BEIUYHMHBI (TEMIEpaTypa, BHYTPEHHSISI YJHEPTHUsl, KOJIUIECTBO
TEIJIOTHI, yJeJbHAas TEIJIOEMKOCTh BEIECTBA, YJEJIbHAas TEIUloTa



IUTaBJICHUS, yJIeNbHAs TeIUIoTa MNapooOpa3oBaHUs, ylelbHAas TEIIoTa
CropaHusi TOIUIMBA, KO3(PPUUIMEHT TOJIE3HOTO JEUCTBHS TEIJIOBON
MAIlVHBI, OTHOCUTEIBbHAS BIIAJKHOCTh BO3/1yXa, dJIEKTPUUECKUI 3apsil, CHIIa
TOKA, DJJEKTPUYECKOE HAIpPSHKEHHWE, CONPOTUBJICHHE IPOBOJHUKA,
yZI€JIbHOE CONPOTUBIIEHUE BEILIECTBA, pab0Ta U MOILIHOCTb JIEKTPUUYECKOTO
TOKa), MpU OMNHCAHUU TMPABWIBHO TPAKTOBaTh (PU3MUECKUI CMBICIT
UCIIOJIb3yEMbIX BEJIMYUH, 0003HAUYECHUS U €IUHULbI (DU3UUECKUX BEITUYMH,
HaXOJIUTh (OPMYJIbI, CBSI3BIBAIOIIME JTaHHYIO (PU3NYECKYIO BEIMYUHY C
IPYTMMU BEJIMYMHAMH, CTPOUTh TIpaUKM H3YYEHHBIX 3aBHCHUMOCTEH
(bU3UYECKUX BEIIMYHH,

XapaKTepu3oBaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U IPOLECCHI,
UCIIOJb3Ysl OCHOBHBIE IOJIOKEHUS MOJIEKYISIPHO-KMHETHUECKON TEOpUU
CTPOEHHS BEIIECTBA, MPUHLMI CYNEPHO3ULNN IMOJeH (Ha KaYeCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3akoH OMa 171 yJacTKa LEenu, 3aKOH
Jxoyns—JleHua, 3aK0OH COXpaHEHHUs SHEPTUH, IPU 3TOM J1aBaTh CIOBECHYIO
(bOpMyIMPOBKY 3aKOHA U 3aMMCHIBATh €0 MAaTEMATUYECKOE BHIPAKEHHUE;
OOBACHATh (PU3MYECKHE NPOLECCHl U CBOMCTBAa T€J, B TOM 4YHCIIE U B
KOHTEKCTE CHUTyalud NPaKTUKOOPHEHTHPOBAHHOI'O XapaKTEpPa: BBISABIITH
IPUYUHHOCIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JOTrH4ecKux
1aroB ¢ omnopod Ha 1-2 W3y4eHHBIX CBOMCTBA (PU3MUECKHUX SIBICHUM,
(bU3HYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarb pacu€THhle 3aJadyd B 2—3 JEUCTBUS, HCHOJIb3Yysd 3aKOHBI U
dopMyIibl, cBsI3bIBaOLIME (DU3MUECKHE BEIMYMHBL: Ha OCHOBE aHajIu3a
YCJIOBUSI 3aJlauyd 3alKChIBaTh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JMAHHBIX [UIs  peIleHHs] 3ajJadyd, BBIOMpATh 3aKOHBI U  (POPMYIIBI,
HEeoOXoauMble Uisl €€ penieHus, MPOBOAUTh Pacy€Thl U CpPaBHUBATH
NOJIyYEeHHOE 3HAY€HHE (PU3NYECKON BETUUMHBI C U3BECTHBIMH JJTAHHBIMU;
pacrno3HaBaTh MpoOJeMbl, KOTOpPbIE MOXXHO PELIUTh MpPU MOMOIIH
bu3HYeCKMX METOO0B, HCIOIb3Ysl OMHCAHUE HCCIIECIOBAHUS, BBIICIATDH
IIPOBEPSEMOE  MPEAIOJNOKEHUE, OLECHUBATh IPABUIBHOCTh IOPSAKA
IIPOBEJCHUS UCCIIEN0BAHUS, AENAaTh BBIBOJIBI;

OPOBOAUTH OMBITHl MO HAOMIOACHHIO (PU3MYECKHX SIBICHUNA WU
¢u3nyecKux CBOWCTB Tl (KaNWUISIPHBIE SIBICHUS, 3aBUCUMOCTh JaBJICHUS
BO3/lyXa OT ero o0bEMa, TeMIEpaTypbl, CKOPOCTH TMPOIiecca OCTHIBAaHUS U
HarpeBaHusl TMPU M3IYUYCHUH OT IIBETa H3JIydaromiedl (MOTJIONaroIei)
IIOBEPXHOCTH, CKOPOCTh MCHAPEHUS BOJBI OT TEMIEPATYPbl KUAKOCTU U
IUIOIAAA €€ IIOBEPXHOCTH, OJJIEKTpU3alrsg TEI MW B3aUMOJEUCTBUE
AIEKTPUYECKUX 3apsA0B, B3aWMOJICHCTBUE IIOCTOSIHHBIX MAarHUTOB,
BU3yaJlIM3allisi MAarHUTHBIX IIOJIEM TOCTOSIHHBIX MAarHUTOB, JEWCTBUS



MarHUTHOTO TOJSi HAa TPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTpOMAarHuTa,
CBOMCTBa DJIEKTPOJABUTATENI ITIOCTOSHHOTO TOKa): (hOpMyJIUpOBaTh
IPOBEpPSAEMbIE MPEINOJIOKEHUS, COOMPATh YCTAHOBKY M3 MPEIAJIOKEHHOTO
000pyI0BaHUs, OMIMCHIBATH XOJI ONBITA U (DOPMYIUPOBATH BHIBOIHI;
BBITIOJIHATH MIPSIMbIE U3MEPEHHSI TEMITEPATYPbl, OTHOCUTEILHOMN BIaKHOCTH
BO3/lyXa, CHUJIBI TOKA, HANPSHKEHUS C MCIOJIb30BAHMEM aHAJIOTOBBIX
npuOOpPOB M JATYUKOB (PU3NUECKUX BEJIIMYMH, CPABHUBATh PE3YJbTAThl
U3MEPEHUN ¢ y4€TOM 3aJJaHHON a0COIIOTHON MOTPEIIHOCTH;

IPOBOJUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJHOM (DU3HUECKON BETUYHUHBI OT
JIPYro C UCHOJIb30BAaHUEM TMPSMBIX U3MEpPEHUU  (3aBUCHMOCTH
COMPOTHUBJIEHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOIAAM TOMEePEYHOro
CEYEHMS U YAEIBHOIO CONMPOTUBIICHUS BEIIECTBA MPOBOAHUKA, CUJIBI TOKA,
UAYLIEro 4epe3 MPOBOAHMK, OT HANOpsDKEHWsT Ha  [POBOJHUKE,
UCCJIEIOBAHUE TIOCJIEAOBATENIBHOIO U  MApaJUIEIbHOTO  COEAMHEHUN
IIPOBOJHUKOB): IUJIAHUPOBATh HCCIEJOBAaHUE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUs], CleAys NpPeIJOKeHHOMY IUIaHy, (DUKCHpOBAThH
pe3yNbTaThl HOJYYEHHOW 3aBUCUMOCTH B BUJI€ TAOJIHI U I'paUKOB, 1€IaTh
BBIBO/IbI 10 PE3YJIbTaTaM UCCJIEA0BAHUS,

MPOBOJUTh KOCBEHHBIE HW3MEpPEHUs] (PU3NYECKHX BENUYUH (yIeibHas
TEIJIOEMKOCTh ~ BEILIECTBA, COMPOTUBJICHUE TMPOBOJHMKA, padoTa U
MOIIIHOCTh 3JIEKTPUYECKOIO TOKA): IUIAHUPOBATh W3MEPEHHUs, COOMpaTh
HKCIIEPUMEHTAJIbHYIO YCTaHOBKY, CIENysl NPEIJI0KEHHON HHCTPYKLHH, U
BBIYHCIIATH 3HAUCHHUE BEIMUMHBI;

coOJIroaTh MpaBWiIa TEXHUKH 0€30IIaCHOCTH MPpU padoTe ¢ 1abopaTOPHBIM
000pyI0BaHUEM;

XapakTepUu30BaTh MPUHIUIBI  JACHCTBUS U3YYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONTOPOM HA MX ONUCAHUSA (B TOM UHCIIE: CUCTEMA
OTOIUJICHUSI TOMOB, TUTPOMETP, TTapOBasi TypOUHA, aMIIEPMETP, BOJILTMETD,
CUETUMK DJIEKTPUYECKOW DHEPruH, 3IJIEKTPOOCBETUTENbHBIE TNPUOOPHI,
HarpeBaTeIbHbIC AIEKTPONPUOOPHI (mpuMepsI), 3JIEKTPUYECKUE
PEIOXPAHUTEIH, DIEKTPOMArHUT, 3JIEKTPOABUTATENb IOCTOSTHHOTO TOKA),
WCIIOJIB3Yysl 3HAHUS O CBOWCTBAX (PM3MUYECKHUX SIBJICHUN U HEOOXOIUMBIE
¢uznyeckue 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCThIE TEXHUYECKUE YCTPOMCTBA M HM3MEPUTENbHbBIC
pUOOPHI 10 CXEMaM U CXEeMaTUYHBIM PUCYHKAM (KUIKOCTHBIA TEPMOMETP,
TEPMOC, TCUXPOMETP, TUTPOMETP, IBUTATENb BHYTPEHHEIO CropaHus,
AIIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMbI JJIEKTPUYECKHX LENeu C
MOCJIEIOBATEIHHBIM U TTAPAILICIBHBIM COCTMHEHUEM JIEMEHTOB, pa3iuyas
yCJIOBHbIE 0003HAYEHUS AJIEMEHTOB JIEKTPUUYECKUX IIETIEH;



OPUBOAUTH  NpUMEpPHl  (HAXOIUTh  HMH(QOpMaAIMIO O  IpUMEpax)
MPAKTUYECKOTO MCIOJIb30BaHUS (PU3MUECKUX 3HAHWUA B IOBCEIHEBHOMU
XKU3HU 17151 oOecrniedeHnst 0€30MacHOCTU Mpu oOpalieHuu ¢ npudbopamu u
TEXHUYECKUMHU YCTPONCTBAMU, COXPAHECHHS 37I0POBBS M COOTIOACHUS HOPM
DKOJIOTMYECKOT0 TIOBEICHMS B OKPYXKAIOILLIEH CPeE;

OCYLIECTBJISATh TMOUCK MHPOpMaMK  (U3UYECKOTO COJACpKAHUS B
HNutepHeTe, Ha OCHOBE WMEKIOLIMXCA 3HAHUM MU NOYTEM CpPaBHEHUSA
JOTIOJIHUTENIbHBIX UCTOYHUKOB BBIICIATH HH(GOPMAIIUIO, KOTOPAs SIBISETCS
MPOTUBOPEYHBON MITM MOXKET OBITh HEIOCTOBEPHOM;

UCIOJIb30BAaTh P BHITIOJIHEHUH YYEOHBIX 3aJaHU HAYyYHO-TIOMYJISIPHYIO
JIUTEPATypy HU3MUECKOTO COJAEPIKAHMSI, CIIPABOYHBIE MAaTEPHUAIIBI, PECYPChI
cetu UMHTepHeT, BiaaeTh NpUEMaMHM  KOHCIIEKTUPOBAHUS  TEKCTa,
npeobpazoBanusi UHGOPMAIIUU U3 OJHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co371aBaTh COOCTBEHHBIC MHCHMEHHBIE U KPATKUE YCTHBIC COOOIICHWS,
0000mas uHOpMaAIMI0O U3 HECKOJIBKUX MCTOYHUKOB (U3HUECKOTO
COJICp>KaHMs, B TOM YHCJIEC TyOJUYHO MPEJCTABIATH PE3YIbTaThl TPOCKTHOM
WM UCCIIEI0BATENbCKON ACSITENIBHOCTH, IPU 3TOM I'PAMOTHO MCIOJIb30BaTh
W3YYCHHBIM TOHATUWHBIA ammapaT Kypca (QU3HKH, COMPOBOXKIATH
BBICTYIUIEHUE MTPE3EHTALlUEN;

IpU BBINOJHEHUU YYEOHBIX MPOEKTOB M HCCIENOBAaHUN (DU3NUECKUX
IPOLIECCOB pacHpeliesTh OOA3aHHOCTH B TPYIINE B COOTBETCTBUHU C
MOCTABJICHHBIMU 33Jla4aMU, CIEIUThH 3a BHIIOJHEHUEM ILJIaHA JIEUCTBUN U
KOPPEKTUPOBATh €r0, aJeKBAaTHO OIICHWBaTh COOCTBEHHBIA BKJIQa B
NEATEIbHOCTh TPYIIIbI, BEICTPAaUBATh KOMMYHHUKATUBHOE B3aUMOJEHCTBHE,
MPOSBIISISI TOTOBHOCTH pa3peniaTh KOH(MIUKTHI.

K xoniy oOydenus B 9 kJiacce npeMeTHbIE pe3yJbTaThl HA 0A30BOM YpOBHE
JOJHKHBI OTpakaTh CHOPMUPOBAHHOCTH Y O0YUaAIOIIUXCS YMEHHIA:

UCIIOJIB30BaTh IOHATHUS: CHCTEMa OTCUY€Ta, MarepualbHas TOYKa,
TPAEKTOPHS, OTHOCUTEIBHOCTh MEXaHWYECKOTO IBMXKEHMs, Aedopmanus
(ympyrasi, MjgacTU4ecKas), TpPEeHHE, LEHTPOCTPEMHUTEIbHOE YCKOPEHHE,
HEBECOMOCTb M IEPErpy3KH, LUEHTP TSKECTH, aOCOIIOTHO TBEPHOE TEIIO,
HEHTP TSHKECTU TBEPAOTO Tella, paBHOBECHE, MEXaHUYECKHE KOJeOaHus u
BOJIHBI, 3BYK, HHPPA3BYK U YIbTPA3BYK, 3JIEKTPOMArHUTHbIE BOJIHBI, IIIKaJIA
3JIGKTPOMATrHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U J1aJbHO30PKOCTb,
CHEKTPbl UCITYCKaHUS U MOTIJIOIIEeHMs, anbda, 0eTa- U raMMa-u3JIy4eHus,
U30TOIBI, IEPHAS] SJHEPTETUKA;

paznuyaTh SIBJIEHUS (PaBHOMEpPHOE M HEPABHOMEPHOE IPSAMOJIMHEMHOE
JBUKEHHE, PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBUKEHUE, CBOOOJHOE
NaJIcHUE Tell, PABHOMEPHOE JBUKEHHUE 10 OKPYKHOCTH, B3aUMOJAEUCTBHE



TEJ, PEaKTUBHOE ABM)KEHHE, KOjeOaTelnbHOE IBUKEHHE (3aTyXarollue U
BBIHY’KJICHHbIE KOJIeOaHUsI), PE30HAHC, BOJHOBOE ABUKEHUE, OTPAKEHUE
3BYyKa, NPSIMOJIMHEWMHOE paclpOCTPaHEHUE, OTPAKEHHE M MPEIOMIICHUE
CBETA, [TOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3I0KEHHE OEJIOro CBETa B
CHEKTp M CJOXXEHHE CHEKTpPaJbHBIX IIBETOB, JUCIIEPCUS CBETAa,
€CTECTBEHHAsl PaJMOAaKTUBHOCTb, BO3HUKHOBEHME JIMHEHYATOrO CIIEKTpa
U3ITYYEHHUsI) 10 ONTMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3NUYECKOE SIBJICHUE;

pacrmo3HaBaThb NPOSBICHHE HW3YYEHHBIX (PU3UUYECKUX SIBICHUNA B
OKpyXXarolieM Mupe (B TOM 4Yucie (U3NYECKUE SIBICHHUS B MPHUPOJE:
IIPWINBBI U OTIIUBBI, JBMKEHUE IUIaHET COJIHEYHOM CUCTEMBI, PEAKTUBHOE
JBUKEHUE JKUBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKMBOTHBIMU,
3eMJIETPSICEHUE, CEHUCMUYECKHME BOJHBI, I[yHAMH, 3XO0, LBETa TeJ,
ONTUYECKUE SIBJICHUS B IMPHUPOAE, OMOJIOrMYECKOe ACWCTBUE BUIUMOTO,
yJIbTPapUOJIETOBOIO M PEHTIE€HOBCKOI'O M3JIY4YEHHMH, €CTECTBEHHBIM
PaaMOaKTUBHBIN ()OH, KOCMUYECKUE Jy4Yd, PaJMOAKTHUBHOE H3JIy4YeHUE
OPUPOAHBIX MHHEPAJIOB, JEHCTBUE pPAJAUOAKTHBHBIX M3IYyYEHUH Ha
OpraHu3M 4YeJIOBEKa), MPU 3TOM IEPEBOAUTH IMPAKTHYECKYIO 3aJady B
y4eOHYI0, BBIACIATh CYLIECTBEHHbIE CBOMCTBa (MpHU3HAKU) (U3NYECKUX
SIBJICHU;

ONMUCHIBATh U3yUYECHHbIE CBOMCTBA T€N U (PU3UUECKHUE SBJICHUS, UCIIONb3YS
(¢u3nyeckue BeNWYUHBI (CpelHsAsI W MIHOBEHHAs CKOPOCTb Tela MpH
HEPAaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, NEPEMEIIECHHE, MyTbh, YIIoBas
CKOpPOCTb, CHJIa TPEHUsS, CHJIa YIPYIOCTH, CHJIA TSKECTH, YCKOPEHHUE
CBOOOZHOIO TMaJeHMs, BEC TeJla, HUMIYJbC Te€la, WMILYJIbC CHJIBI,
MexaHudeckas padoTa M MOIIHOCTb, NOTEHIMAJIbHAs SHEpPrus Tea,
NOJHATOrO HAJ MOBEPXHOCTBIO 3€MJIM, MOTEHIMANIbHAs DHEPrUs CKaTOU
IPYKUHBI, KHHETUYECKAs SHEPT U, [TOJIHASI MEXaHUYECKasl SHEPI UL, IEPHOL
U 4YacToTa KoseOaHul, JUIMHA BOJIHBI, TPOMKOCTh 3ByKa U BBICOTAa TOHA,
CKOpPOCTh CBETa, IIOKAa3aTelb MPEIOMJICHUS Cpeabl), MpPU OMUCAHUU
IPaBUJIBHO TPAKTOBaTh (PU3MYECKUI CMBICT MCIOJIb3YEMbIX BEJIWYMH,
0003HAYCHUS U EIUHUIBI (U3NYECKUX BEITUYMH, HAXOIUTH (POPMYIIBI,
CBSI3BIBAIOIIME JAaHHYIO (PU3NYECKYIO BEJIMUMHY C APYTMMHU BEIMYMHAMH,
CTPOUTH IpaQUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYUH;
XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MYECKHUE SBIEHUS M MPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUsl HHEPruH, 3aKOH BCEMHUPHOI'O TATOTEHMS,
OPUHIMI CYNEPHO3ULIMH CHJI, NPUHLUMUI OTHOCHUTEIBHOCTH [ 'amuies,
3aK0oHbl HBIOTOHA, 3aKOH COXpPAaHEHHs HMITYJIbCA, 3aKOHBI OTPAKECHUS U
IIPEJIOMJICHUS CBETA, 3aKOHBI COXPAHEHMS 3apsI0BOIO U MaCCOBOTO YHCEI



OpU SJEPHBIX PEAKIUSIX, IPU 3TOM JaBaTh CIOBECHYI (POPMYIHUPOBKY
3aKOHA U 3aIIUChIBATh €0 MaTEMAaTUYECKOE BhIPAKEHUE;

OOBACHATH (PU3HYECKHE NPOLECCHl M CBOMCTBAa TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTYyalllil MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISIBIATH
NPUYUHHO-CIIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHUE U3 2—3 JTOTUYECKUX
IIaroB C OMOpOM Ha 2-3 M3yYEHHBIX CBOMCTBA (PU3MUYECKUX SIBJICHMI,
(U3HYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

peniaTh pacuéTHbIC 3a]1a4u (ONMUPAIOIIHNECS HA CUCTEMY U3 2—3 ypaBHEHUH),
UCTIOJIb3YS 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE (DU3HUECKHUE BETUUMUHBI: HA
OCHOBE aHaJIM3a yCJIOBUS 33J]auM 3alUChIBATh KPATKOE yCIIOBUE, BBISIBIISATD
HEIOCTAIOIIME WK U30bITOYHBIC JAHHBIE, BBIOMPATh 3aKOHBI U (POPMYJIBI,
HEOOXOJMMBbIE ISl PEIIeHHUs, TMPOBOJUTH pAacu€Thl M OIICHUBATH
PEATMCTUYHOCTD MOTYYSHHOTO 3HaYCHHS (PU3NUECKON BEJTMUMHBI,
pacrno3HaBaTh MpoOJeMbl, KOTOpPbIE MOXXHO PELIUTh MpPU MOMOIIH
(¢u3nYeCKuX METO/IOB, MCIONb3Yysl OMHCAHME HCCIEIOBaHUS, BBLACIATH
IpOBEpPAEMOE MPEANOIOKEHHUEe, OLIEHUBaTh MPABWIBHOCTh MOpSAJIKa
NPOBEJCHUS]  MCCIEJOBAHMS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3ybTaThl HAOJIIOIEHUH U ONBITOB;

OPOBOJAUTH OMBITHl MO HAOMIOACHUIO (PU3MUECKUX SBICHUW WIH
(¢u3nyecKkux CBOWCTB Ten (M3ydeHHE BTOpOro 3akoHa HproToHa, 3akoHa
COXpaHEHUsl SHEPruM, 3aBUCUMOCTh NEPHOJA KOJIEOAHHM NPy KUHHOTO
MasiTHUKa OT MAacChl Ipy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTATYIbl MaJIbIX KOJIEOaHUM, MPSIMOIMHEHHOE PACIIPOCTPAHEHHUE CBETA,
pas3iokeHue Oeoro cBeTa B CIEKTP, U3yUYEHUE CBOMCTB M300pa)KE€HUS B
IUIOCKOM 3€pKajle U CBOMCTB H300pakeHWsI IpeaMeTa B coOuparoiien
JUH3€, HAOJIOJEHUE CIUIOIIHBIX W JMHEHYaThIX CHEKTPOB H3IIyUYEHUSs):
CaMOCTOATENIbHO  COOMpaTh YCTaHOBKY M3 H30BITOYHOrO Habopa
000py10BaHus, OMUCHIBATh XOJ1 ONbITA U €r0 Pe3yJbTaThl, POPMYJINPOBATH
BBIBO/JIbI;

MPOBOJNUTH TPU HEOOXOAUMOCTH CEPHUIO MPSIMBIX W3MEPEHUH, Ompeaemsis
CpelHee 3HayeHue usMepseMoll BenuuuHbl ((POKYyCHOE paccTosiHuE
cobuparomeld JMH3BI), OOOCHOBBIBATH BBIOOP cmoco0a H3MEPEHUS
(M3MEpUTENBHOTO MPUOOpa);

IPOBOJNUTh MCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEIUYHUH C
UCTIOJIb30BaHUEM MPSMBIX H3MEPEHUN (3aBUCUMOCTD IIYTH OT BPEMEHHU TpU
PaBHOYCKOPEHHOM [JIBJKEHHHM 0€3 HadaJbHOW CKOpPOCTH, NEpHojJa
KoJIe0aHUIl MaTeMaTHYEeCKOro MasTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTHU
yria OTpa)k€HHUsl CBETa OT yIja MaJeHus W yria MpeloMJIeHHs OT YIia
NaJCHNsA): IUIAHUPOBATh HCCIEIOBAHUE, CAMOCTOSITEILHO COOUpaTh



YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl MOJYYEHHOM 3aBUCHMOCTH
bu3uYecKUX BEIWYUH B BUJE TaOMuIl U rpaduKoOB, JeJaTh BBIBOJBI IO
pe3yJbTaTaM HCCIeA0BaHNUS;

MPOBOJUTh KOCBEHHBIC W3MEPECHHS (U3MYECKUX BEIHYUH (CPETHSSA
CKOPOCTb U YCKOpPEHHE TeJla TPU PAaBHOYCKOPEHHOM JBUKEHUH, YCKOPEHUE
CBOOOJTHOTO TaACHMs, >KECTKOCTb MPYXKUHBI, KOIPPULIHUEHT TPEHUS
CKOJIBLKCHHS, MEXaHW4Yeckass paboTa M MOIIHOCTh, YacTOTa W TIEPHOT
KOJICOaHM MaTeMaTHYeCKOTO W TMPYXKHHHOTO MAasTHHUKOB, ONTHYECKas
cuia CcoOMparIie JUH3BI, PaTUOAKTUBHBIA (OH): TIJIAHUPOBATH
U3MEpPEHUs, COOMpaTh OSKCIEPUMEHTAIbHYIO YCTAHOBKY U BBITIOJHSTH
U3MEpPEHUs, CIeysl NPEJIO)KEeHHOW WHCTPYKIUHU, BBIYHCIATH 3HAYCHUE
BEJTMYMHBI U aHAJTM3UPOBATH MMOTYYEHHBIC PE3yJIbTaThl C YUETOM 3aJaHHOMN
IOTPEIIHOCTH U3MEPEHNN;

coOmro1aTh MpaBuUiia TEXHUKHA 0€30MaCHOCTH MPHU paboTe ¢ 1abopaTOpHBIM
00opyI0BaHUEM;

pasnuyaTh OCHOBHBIE TIPU3HAKH HW3YYEHHBIX (DHU3UYCCKUX MOJIETCH:
MaTepHabHasl TOYKa, aOCONIOTHO TBEPIOE TEIO, TOYCYHBIH HCTOYHUK
CBeTa, JIy4, TOHKAs JINH3A, TJITaHETapHAsI MOJIE)Ih aTOMa, HyKJIOHHAS MOJIENh
aTOMHOTO SJIpa;

XapaKTepu30BaTh NPUHIMIBI  JEHCTBUS U3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOPOM HAa HMX ONUCaHUS (B TOM 4YHCIE:
CIIUJIOMETP, NATYMKUA TIOJIOKCHHS, PACCTOSHHS W YCKOPEHHUsS, paKeTa,
9XOJO0T, OYKH, TMepuckom, (oToamnmapar, ONTHYECKHE CBETOBOIHI,
CHEKTPOCKON, JO3UMETp, Kamepa BuiabcoHa), HCHONIB3YS 3HAHUS O
CBOMCTBax (U3MUECKUX SBJICHUW W  HeoOxoaumble (U3HUECKUE
3aKOHOMEPHOCTH;

WCIIOJIB30BATh CXEMbI U CXEMATUIHBIC PUCYHKH M3YYEHHBIX TEXHUYCCKUX
YCTPOWCTB, M3MEPHUTEIbHBIX MPUOOPOB M TEXHOJOTHUYECKUX TMPOIECCOB
OpU pEHIeHUH Y4YEOHO-TIPAKTUYECKUX 3a7ad, ONTHYECKHE CXEMBbI IS
MOCTPOEHUS U300PAKEHUI B IJIOCKOM 3€pKajie U cCOOMparouei JIMH3E;
NPUBOAUTH  NpUMEpPHl  (HAXOIWUTh  WH(OpPMAIMIO O  TIpUMEpax)
MPAKTUYECKOTO HCIOIb30BaHMUs (U3WYECKUX 3HAHWNW B TOBCEIHEBHOMN
KU3HU N1l obecrieueHust 0€30MacHOCTH Mpu oOparieHuu ¢ npudbopamu u
TEXHUYECKUMU YCTPONCTBAMU, COXPAHEHHUS 3J0POBBS U COOTIOACHUS HOPM
AKOJIOTHYECKOTO TIOBEJICHUS B OKPYKAIOIIEH Cpeie;

OCYIIECTBIATh TMOUCK WHGOpMAMK  (U3UIECKOTO COACpPKAHUS B
HuTepHeTe, caMoCTOSTENBHO (HDOPMYIHPYs MOUCKOBBIN 3aMpoOC, HAXOAUTh
IyTH OINpPEACNICHUs IOCTOBEPHOCTU MOJYYECHHOM MHPOpPMALUU Ha OCHOBE
UMEIOIIUXCS 3HAHUM U TOTIOJHUTEIbHBIX HCTOYHUKOB,;



UCIOJIb30BAaTh MPHU BHITIOJIHEHUH YYEOHBIX 3aJaHUI HAyYHO-TIOMYJISIPHYIO
JIUTEPATypy HPU3NUIECKOT0 COJAEPKAHMS, CIIPABOYHBIE MATEPHUAIIBI, PECYPChI
ceru MHrepHeT, BIaneTh NpuéMaMu KOHCIIEKTUPOBAHUSA  TEKCTA,
npeobpazoBanusi UHGOPMAIIUU U3 OJJHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE NMUCHbMEHHBIE U YCTHBIE COOOILEHUS HAa OCHOBE
uH(pOpMaIIMU W3 HECKOJIbKUX MCTOYHUKOB (PU3UYECKOTO COJECp KaHMS,
nyOJMYHO MPEJICTABIATh PE3YJbTaThl IPOEKTHOW HIIA MCCIIEIOBATEIbCKON
NEATEIbBHOCTH, IIPU OTOM TPAMOTHO  MCHOJIB30BAThb  WM3yYCHHBIN
MOHATUIHBIA ammapar H3ydyaeMoro pasaena (U3NKA W COMPOBOXKIAThH
BBICTYIUIGHHE TMpe3eHTalMell ¢ y4€ToM OCOOEHHOCTEH ayAauTOpUU
CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIACC

KoauuecTBo yacoB

Ne HanmeHoBaHMe pa3iesioB U DJIeKTpOHHbIe (HM(ppOBbIE)
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE PeCypChl
Pasnen 1. ®usuka u e€ posib B NO3HAHUM OKPY/KAIOIIEro MHUpa
bu6mmoreka [JOK
1.1 o - 2
MI3MRA - Hayka 0 fipupoae https://m.edsoo.ru/7f416194
bubmoreka [JOK
1.2 dusnyeckue Be 2
FSHHACCIHE BETHAHHRL https://m.edsoo.ru/7f416194
13 EcrecTBeHHOHAYUYHBIN METO/T ) bubnmnoreka [JOK
' IO3HAHUSA https://m.edsoo.ru/7f416194
Hroro no pazaeny 6
Paznen 2. [leppoHayanbHble CBeleHUS O CTPOEHHMH BelllecTBa
bubnunorexa [IOK
2.1 CrtpoeHue BemiecTBa 1
TPOCHAE BEILECTE https://m.edsoo.ru/7f416194
29 JIB>keHue U B3auMOIeicTBUE ) bubnmnoreka [JOK
' YaCTHIl BELIECTBA https://m.edsoo.ru/7f416194
)3 ArperaTHbl€ COCTOSIHUS ) bu6nuoreka IIOK
’ BEIIIECTBA https://m.edsoo.ru/7f416194
Hroro no pazaeny 5
Pazjnen 3. /IBu:xeHne U B3auMoieiicTBHE TeJl
but6mmoreka [JOK
3.1 M 3
CAITICCKOT ABIDREHHE https://m.edsoo.ru/7f416194
32 WNuepnusi, macca, TUIOTHOCTh 4 bubnnorexa LIOK

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




bu6nunoreka [IOK

. .B 14
33 Cuna. Buyet e https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3pnen 4. /laBiieHue TBEPABIX TeJl, dKHIAKOCTEH M ra3oB
apieHue. Ilepemada
4.1 aBJfaHI/Iﬂ TBE I)II\IZI/IHTGJ'IaMI/I 3 bubsmorexa [IOK
’ a P ’ https://m.edsoo.ru/7f416194
JKUJIKOCTSIMH M Ta3aMH
bubmuorexa [JOK
4.2 5
Jlarerie xuKoCTH https://m.edso0.ru/7f416194
but6mmoreka [IOK
4.3 A 6
TMOCHEpHOE AaBICHHE https://m.edsoo.ru/7f416194
44 JleficTBUE KUAKOCTH U Ta3a Ha 7 bubnuotexa [JOK
’ MOrPYKEHHOE B HUX TEJO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasnen 5. PaGora n MOIIHOCTB. DHeprus
but6mmoreka [JOK
1 P
> a6oTa 1 MOIIHOCTS 3 https://m.edsoo.ru/7f416194
bubnunoreka [IOK
2 IT
> POCTRIC MEXAHHIMBL > https://m.edsoo.ru/7f416194
bubnunoreka [IOK
. M 4
>3 CXQHMHCCKA SHEPTI https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME




8 KVIACC

Ne HaumenoBanue pa3jieiion
n/n U TeM IPOrpaMMbl

KoaunuyecTBo 4acoB

Bcero

JuieKTpOHHBIE (UG pPOBbIE)
o0pa3oBaTe/bHbIE PeCypChl

Pazgen 1. TermioBblie IBJIeHUSA

CrtpoeHue u CBOICTBA

1.1 7 bu6mmoreka LIOK https://m.edsoo.ru/7f4181ce
BeIlleCTBa
1.2 TeruioBble MpoLEecch 21 bubmuoreka LIOK https:/m.edsoo.ru/7f4181ce
Wroro no pazneny 28

Paznen 2. DiekTpuyeckne U MATHUTHBIE SIBJICHUS

3J'IeKTpI/ILICCKI/Ie 3apsabl.

2.1 3apsKEHHbIE TENa U UX 7 bubnuoreka LIOK https:/m.edsoo.ru/7f4181ce
B3aUMO/JICVICTBUE
H o
2.2 OCTOHHHBiH 20 bubmuoteka [{OK https://m.edsoo.ru/7f4181ce
AIEKTPUIECKUI TOK
2.3 MarsuTHbIC SIBICHUS 6 bu6mmoreka LIOK https://m.edsoo.ru/7f4181ce
C)
2.4 FICKTpOMArtuTHad 4 bu6mmoreka LIOK https://m.edsoo.ru/7f4181ce
WHITYKITHS
Hroro no pazgeny 37
Pe3epBHOE Bpems 3
OBILEE KOJIMYECTBO YACOB 68

[10 IIPOTPAMME




9 KVIACC

KoaunuyecTBo 4acoB

Ne HaunmenoBanue pasjaeios JIeKTPOHHBIE (HH(POBHIE)
n/n U TeM IPOrpaMMbl Bcero o0pa3oBaTe/bHbIE PeCypChl
Pazgen 1. Mexannyeckue siBJICHUSA

MexaHndecKoe ABMKECHHUE

1.1 A 10 bu6mmoreka LIOK https://m.edsoo.ru/7f41a4a6
Y CIIOCOOBI €T0 OMMCAHMS

1.2 BzaumopneiicTBue Tel 20 bu6mmoreka LIOK https://m.edsoo.ru/7f41a4a6
1.3 3aKOHBI COXPAHEHUS 10 bu6nuoteka [{OK https://m.edsoo.ru/7f41a4a6

Hroro no pazneny 40

Paznen 2. Mexanunveckue KoJeO0aHusi M BOJTHbBI
2.1 MexaHn4eCcKHe KoIeOaHus 7 bu6mmoreka LIOK https://m.edsoo.ru/7f41a4a6
MexaHu4eCcKue BOJIHBI.
2.2 3 8 bu6mmoreka LIOK https://m.edsoo.ru/7f41a4a6
BYK
Hroro no paszneny 15
Pasjen 3. DiieKTpOMarHuTHOE MOJI€ U 3JIEKTPOMATHUTHbIE BOJHBI

DJIEKTPOMArHuTHOE T0JIe U
3.1 P 6 bu6mmoreka LIOK https://m.edsoo.ru/7f41a4a6

AJIEKTPOMATrHUTHBIC BOJIHBI

Hroro no pazgeny 6

Paznen 4. CBeToBbIE sIBJICHMSI

3aKOHBI pacpOCTPaHEHUS

4.1 pacpoctp 6 bu6mmoreka LIOK https://m.edsoo.ru/7f41a4a6
cBeTa
JIvH3bI 1 onTHYECKHE
4.2 6 bu6mmoreka LIOK https://m.edsoo.ru/7f41a4a6
IPUOOPHI

4.3 Paznoxenune 6emoro cpeta 3 bu6mmoreka LIOK https://m.edsoo.ru/7f41a4a6




B CIIEKTpP

Hroro no pazgeny

15

Pasznen 5. KBantoBbie 1B

JICHUSA

Hcnyckanue u

5.1 TMOTJIOIIEHUE CBETA 4 bubmuoteka I{OK https://m.edsoo.ru/7f41a4a6
aTOMOM
5.2 CTpoeHue aTOMHOTO siapa bubmuoteka [{OK https://m.edsoo.ru/7f41a4a6
53 SAnepHbie peakuu bubmmoreka [{OK https://m.edsoo.ru/7f41a4a6
Wtoro no pazneny 17
Paznen 6. [loBTopuTtenbH0-000011a101M I MOYJIb
[ToBTOpenue u 0600IIEHNE
6.1 CoJIep’KaHus Kypca 9 bubmuoreka LIOK https:/m.edsoo.ru/7f41a4a6
¢u3uku 3a 7-9 knace
Hroro no paszneny 9
OBLIEE KOJIMYECTBO YACOB 102

10 ITIPOT'PAMME




HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
Kosmuecrso 1acos DyieKTpoHHbIE HH(PPOBHIE
Ne i/m Tema ypoka
Bcero o0pa3oBaTe/bHbIE PeCcypChl
1 ®usuka — Hayka o npupone. SBneHus 1
npupoabl. PuznuecKkue ABICHUS

) MexaHuueckue, TeTI0BbIe, SEKTPHUUECKUE, 1

MarHuTHBIE, CBETOBbIE, 3BYKOBBIC SIBJICHUS
3 @u3nyecKre BEINYUHBI U UX U3MEPEHUE 1

VYpok-uccnenosanue "M3mepenue
4 TEMIIepaTyphl IIPHU IIOMOIIM KUJIKOCTHOTO 1
TEPMOMETPA U AaTYMKA TeMIepaTypsl”

Kak ¢usuka u 1pyrue ecrecTBeHHbIC HAYKH

5 H3YHAIOT IPHPOLY. ECTecTBeMHONaY b1 1 bubmuoreka I{OK https://m.edsoo.ru/ff09f72a
MeTo no3Hanus. Onucanue GU3nIecKux
SIBJICHUM C IIOMOLIBIO MOJECIIEH

Ypok-uccnenosanue "[IpoBepka runoressl:
6 JAJIBHOCTB MOJIETA HIapUKa, MYILIEHHOTO 1

TOPU30HTAILHO, TEM OOJIBIIIE, YeM OOJIbIIe

BBICOTA ITycKa"
Crpoenue BeniectBa. OmBITHI,
7 JTIOKa3bIBAIOIIUE JUCKPETHOE CTPOCHUE 1 bubnmnoreka [{OK https://m.edsoo.ru/ff09fe0a
BEIIECTBA

8 JIBMKEeHHEe YacTHIl BEIIeCTBA 1 bubmuoteka I{OK https://m.edsoo.ru/ff0a013e
9 Ypok-uccnenoanue «OMbITHI 11O |

HaOJII0IEHUIO TEMJIOBOTO PaCIIUPEHUS




ra3oB»

10 ArperaTHble COCTOSIHUSI BEIIECTBA
B3anMocBsI3b MeXy CBOWCTBaAaMU BELIECTB
11 B PASHbIX arperaTHpIx COCTOARMAX 1 HX bubnuoteka [{OK https://m.edsoo.ru/ff0a0378
aTOMHOMOJIEKYJIIPHBIM CTPOEHHUEM.
Oco0eHHOCTH arperaTHbIX COCTOSTHUMN BOJIbI
12 Mexariieckoe Jpiketne. PaHomepHoe 1 bu6mmoreka [IOK https:/m.edsoo.ru/ff0a05¢c6
HEPaBHOMEPHOE JIBIKCHHE
13 Ckopocts. Ennnnnel ckopoctu bubmuoreka LIOK https:/m.edsoo.ru/ff0a079¢
14 PacyeT nyTu u BpeMeHU ABUKECHUS bubmuoteka [{OK https:/m.edsoo.ru/ff0a0acd
Wuepuust. 3aKoH UHEPIUHU.
15 B3anmopeicTere Ten Kak npuynHa bubnuoreka L{OK https:/m.edsoo.ru/ff0a0c10
W3MEHEHUsI CKOPOCTH JIBUYKEHUS Tell
16 Hnotrocts Bemiectsa. Pactier Maccst u Bbu6moreka IIOK https://m.edsoo.ru/ff0a0fee
o0beMa Tena 1o ero IIOTHOCTH
17 JlaboparopHas pa6(iTa «Omnpenenenue
IJIOTHOCTHU TBEPOTO TE1a»
18 Pemerine saatt ro Ter InorHocts bubmnoteka LIOK https:/m.edsoo.ru/ff0al23c
BeIIECTBa
19 Cuia KaK XapaKTEepPUCTHKA B3aUMOICUCTBUS
ten. Cuna ynpyroctu. 3akoH ['yka
Jlaboparopnas pabota «3yuenue
20 3aBUCUMOCTH pacTsoKeHHs (edopmariin)
MPYKUHBI OT TIPHIIOKEHHOW CHITBD)
21 SABnenue Tarorenus. Cuna TsHKECTH
22 (B3 MENAY CIIOH TSKSCTH 1 MacCol but6mmoreka L{OK https://m.edsoo.ru/ff0al778

Tena. Bec Tena. Penrenne 3aJa4 110 TCMC




"Cuna Tsoxecta"

Cwua TsDKecTH Ha APYTUX IIJIaHCTAaXx.

23 bubnuoreka I{OK https://m.edsoo.ru/ff0al502
Ou3nYecKue XapaKTePUCTUKU TTaHET
24 Nsmepenune cun. JJunamomerp bu6mmoreka IIOK https://m.edsoo.ru/ff0al8cc
25 Bec tena. HeBecomocTh bubnunoteka LIOK https://m.edsoo.ru/ff0al778
26 CHO)IfGHHe I[va X CHIL HaljpaBHeHHHX 1o bubmuoteka [{OK https://m.edsoo.ru/ff0ala70
OJIHOM mpsiMoii. PaBHOAEHCTBYIOIIAS CHIT
7 Pemienue 3anay 1mo teme
"PaBHonelicTBYIOMIAs CHIT"
28 TpeHie CKOMbHKEHHNS 1 TPCHHE MOKOA. bubmuoreka I{OK https:/m.edsoo.ru/ff0alb9c
TpeHue B mpupoJie U TEXHUKE
JlaGopatopHnas pabora «3yuenue
29 SABHCHMOCTI CHIIBL TPEHIT CROTLACHIT OF bu6mmoreka LIOK https://m.edsoo.ru/ff0alcc8
CWJIBI JABJICHUS U XapaKTepa
CONPUKACAIOIINUXCS TOBEPXHOCTEH»
30 Pewienue 3anau Ha onpeneneHue
PaBHOAECUCTBYIOLIEN CHJIBI
Pemenne 3amad mo remam: «Bec Temay,
31 «I"padrueckoe n300paskeHUE CHID», bubmuoteka I{OK https://m.edsoo.ru/ff0alde0
«Cunby, «PaBHOIEHCTBYIOIIAS CUIT»
KonTponbhas pabota no Temam:
1 «MexaHndeckoe JBHKeHHne», «Macca,
IJIOTHOCTBY, «Bec Tenay, «Ipadudeckoe
n3zo0paxenue cuimy, «CHUIIb
33 Jlapnerme. CHOCOOEI yMEHBIICHHA H bu6mmoreka [IOK https://m.edsoo.ru/ff0a20a6
YBEITUYCHUS JTaBICHUS
34 JlaBneHue raza. 3aBUCUMOCTD JIaBJICHHUS rasza buonuoreka I{OK https://m.edsoo.ru/ff0a2376




0T 00bEMa, TEMIIEPATYPHI

[Tepenava naBneHus TBEPILIMU TEIAMH,

35 bubnuoreka I{OK https://m.edsoo.ru/ff0a25b0
KHUAKOCTAMHU U Ta3zamu. 3akoH [lackans
aBJICHHC B HUJIKOCTH U ra3e, BEI3BAHHOEC
36 A . A but6mmoreka [{OK https://m.edsoo.ru/ff0a2718
JEHCTBUEM CHUJIBI TAKECTH
Pemenue 3angau no reme «/laBinenue B
37 A A buonuorexa [{OK https://m.edsoo.ru/ff0a2826
SKUIKOCTH U rase. 3axoH Ilackamsa»
38 Coobmaromumecs: cocy/ibl bu6muoreka LIOK https:/m.edsoo.ru/ff0a2970
39 I'mapaBanyeckuit mpecc bubnuoteka [{OK https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [1opiHeBOM KUIKOCTHBIN
Hacoc
Atmocdepa 3emmn. [Tpuyannbt
CYILIECTBOBAHUS BO3AYIIHON 00OI0UKH
41 T Y bu6moreka LIOK https://m.edsoo.ru/ff0a2b5a
3emin. 3aBUCUMOCTH aTMOC(EPHOTO
JABJICHUS OT BBICOTHI HAJl yPOBHEM MOPS
42 Bec Bo3nyxa. ATmMocdepHoe 1aBieHue bubnuoreka LOK https:/m.edsoo.ru/ff0a2b5a
N3mepenne atmochepHoro nasieHusd. OnbiT
43 p dep A bu6mmoreka [IOK https://m.edsoo.ru/ff0a2da8
Toppuuennu
3aBUCHUMOCTBH aTMOC(HEPHOTO JaBICHHS OT
44 (bep A bubmuoreka I{OK https://m.edsoo.ru/ff0a2fc4
BBICOTHI HAJ] YPOBHEM MOPS
Bapomerp-anepous. Atmocdepnoe
45 P P pOHA (bep bu6nunoteka LIOK https://m.edsoo.ru/ff0a2fc4
JABJICHUE HA PA3JIMYHBIX BBICOTAX
46 Pemenue 3amau mo reme " AtmochepHoe
naBieHue"
JlelicTBHE )KUIKOCTHU Y ra3a Ha
47 MOTPY>KEHHOE B HUX TEJN0. ApXHUMeI0Ba bubnuoteka [{OK https://m.edsoo.ru/ff0a3276

CHJia




JlaboparopHas pabota «OnpeneneHue

48 BBITAJIKUBAIOLICH CUIIBI, IEUCTBYIOLICH HA bu6muoreka LIOK https://m.edsoo.ru/ff0a33fc
TEJ0, TIOTPYKCHHOE B JKUIKOCTH
JIaGopatopHas paboTa 1o Teme
49 «HCCHeHOBE},HHe 3aBHCHMOCTI§ pecatena butmuoreka I{OK https://m.edsoo.ru/ff0a3514
BOJIC OT 00BbEMA MOTPYIKEHHOU B HKUIKOCTh
JaCTH TEJIa»
50 IInaBanue ten bu6mmoreka LIOK https://m.edsoo.ru/ff0a3a96
JlabopaTtopHas pabora "KoHcTpynpoBanue
51 apeoMeTpa WK KOHCTPYHUPOBAHUE JIOIAKU U
omnpezeneHue e€ rpy3onoabEMHocTH"
Pemenwue 3amay o Temam: «IlnaBanue
52 cynoB. Bo3ayxonnaBanuey, «/laBnenue but6mmoreka L{OK https://m.edsoo.ru/ff0a3654
TBEPABIX TEJ, KUAKOCTEH U ra30B»
53 KonTponpHas padora o Telxi[e «/laBnenune
TBEPJBIX TEJ, KUJIKOCTEH U Ta30B»
54 Mexanunueckast pabota bu6mmoreka LIOK https://m.edsoo.ru/ff0a3{82
55 MomtHocts. EAuHUIEI MOIITHOCTH bu6nmoreka IIOK https://m.edsoo.ru/ff0a3f82
56 VYpoxk-uccnenosanue "Pacuér momHocTu,
pa3BUBaeMoi IpH MoabEME 10 JecTHULE"
57 IIpocteie Mexanu3msl. Poiuar. PaBHOBecue
CWJI Ha pbIvare
Prruaru B TexHuke, ObITY U IPUPO/IE.
58 Jlaboparopnas padota «VccnenoBanue bubnuoreka IIOK https:/m.edsoo.ru/ff0a478¢
YCIIOBUI paBHOBECHUS PhlYaray
59 Petuterre 3ajatt 10 TeMe «Y CHOBHA bu6mmoreka [IOK https://m.edsoo.ru/ff0a48a6

PAaBHOBCCHUA pblYara»




KoaddumnmenT monesnoro aeicTBus

60 Mexanm3ma. Jlaboparopuas pabora 1
«HM3mepenne KIIJI HaKIIOHHOH TUIOCKOCTH»
61 Pemterne saxat no eme "Pagora, 1 bu6mmoreka LIOK https:/m.edsoo.ru/ff0ad4c48
MomHocTh, KITJT"
62 Mexanirieckas onepris. Kunerucckas 1 bubmuoreka I{OK https://m.edsoo.ru/ff0a4252
MOTEHITHAIbHAS DHEPTUS
63 3aK0H COXpaHEHUSI MEXaHUYECKON YHEPTUHU 1 bubnuoteka [{OK https://m.edsoo.ru/ff0a4360
YPpOK-3KCIIEpUMEHT IO TEME
"DKCHepUMEHTAIbHOE OIPENEICHUE
64 W3MCHCHHS KUHESTHICCKOMN U 1
MOTEHITMATBLHON SHEPTUH MPU CKAThIBAHUHT
TeJla M0 HAaKJIOHHOM MIocKocTH"
65 KonTponbHast pabota no teme «Pabora u 1
MOIIHOCTb. DHEPTU»
66 Peseperbiit ypok. Pabota ¢ Texcramu no 1 bubmuoteka [{OK https:/m.edsoo.ru/ff0adee6
teMme "MexaHudeckoe JIBuxKeHue"
PesepBHbIii ypok. PabGoTa ¢ TekcTamu mo
67 teme "JlaBieHue TBEPABIX TEN, JKUAKOCTEN U 1 bubmuoreka [{OK https://m.edsoo.ru/ff0adffe
razoB"
68 PesepBHblit ypok. Pabora ¢ Tekctamu 1o 1
teme "Pabora. MomHocTh. DHeprus"
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68




8 KVIACC

KoauuyecTBo yacoB

DJIeKTpPOHHbIEe N (ppOoBBIE

Ne i/m Tema ypoka
Bcero o0pa3oBaTe/bHbIEe pecypChl
OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
1 KMHETUYECKON TEOPUHU U UX OIBITHBIE 1 bubnuoreka LIOK https://m.edsoo.ru/ff0a5256
MIOJITBEPKICHUS
2 Macca u pa3mep aTOMOB ¥ MOJIEKYJI 1
3 Mozenu Taeporo, )KHUII Koro 1 bu6moreka IIOK https://m.edsoo.ru/ff0a540e
ra3000pa3HOT0 COCTOSTHUI BEIIECTBA
OOBsicHEeHHE CBOUCTB TBEPAOTO, KHUIKOTO U
4 ra3o00pa3HOro COCTOSHUM BEIIECTBA HA 1
OCHOBE TOJIO’KEHUI MOJIEKYJIIPHO-
KMHETUYECKON TEOPUHU
5 Kpucrannuueckue u amopdHbie Teaa 1 bu6muoreka LIOK https://m.edsoo.ru/ff0a5800
6 CMUMBAHHC H KATHILIAPHOCTE. 1 bu6nmoreka LIOK https://m.edsoo.ru/ff0a5530
[ToBepXHOCTHOE HATSXKEHUE
7 TennoBoe pacIMpeHNe U CKaThe 1 bubnuoreka L{OK https:/m.edsoo.ru/ff0a5a26
g Temmnepartypa. CBsi3b TEMIIEPATYPHI CO 1
CKOPOCTBIO TETJIOBOTO JIBUKEHHUS YaCTHII
9 BHYTPeHHSS SHCPIHS. VC MIOCOOI H3MEHCHH 1 bubmuoteka [{OK https://m.edsoo.ru/ff0a5¢60
BHYTpEHHEH 3HEepPruu
10 Bunae! Terionepenaun 1 but6mmoreka [{OK https://m.edsoo.ru/ff0a6412
Ypoxk-konpepenuus "[IpakTuueckoe
11 HCIIOIL30BAHUE TEIIOBEIX CBOMCTB BEIIIECTB 1 Bbu6mmoreka IIOK https://m.edsoo.ru/ff0a65¢0
U MaTepUaloB B LENIX dHeprocoepexeHus"
12 KomnuectBo TemnoTel. Y nenbHas 1 bubnunoreka LIOK https://m.edsoo.ru/ff0a6976




TCIINIIOEMKOCTD

13

YPaBHCHI/Ie TEIJI0BOro OajaHca.
TemnooOMeH U TEII0BOE paBHOBECUC

bubnmnoreka L{OK https://m.edsoo.ru/ff0a7088

14

JlabopaTtopHas padota "HccnenoBanue
SIBJICHHSI TETUIOOOMEHA MPY CMENTUBAaHUN
XOJIOJTHOM U ropstaeit BoAbI"

bu6mmoreka [IOK https://m.edsoo.ru/ff0a6a98

15

PacueT koaudecTBa TEILIOTHI,
HEOOXOIUMOTO JJII HarpeBaHus Tea 1
BBIJICISIEMOTO MM TIPH OXJIXKJICHUHN

16

Jlaboparopnas padota "Onpenencuue
paTopHas p P
yACJIbHOU TEIJIOEMKOCTH BemecTBa"

bubnmoreka [{OK https:/m.edsoo.ru/ff0a6bb0

17

OHeprus ToIMBa. Y iejabHas TeIoTa
CrOpaHus

bubmuoteka I{OK https://m.edsoo.ru/ff0a7b5a

18

[InaBnenue u oTBEpICBaHUE
KPUCTAJUTMYECKUX TeJl. Y IeNIbHAsI TeIUIoTa
IIABJICHUS

bubnnoreka L{OK https://m.edsoo.ru/ff0a71d2

19

Jlabopartopnast padota "Onpezenenne
YIEIbHOM TEIJIOTHI TUIaBJIEHUS Jibaa"

but6mmoreka [{OK https://m.edsoo.ru/ff0a72fe

20

[TapooOpazoBanue 1 KOHICHCAIIHSL.
Hcnapenne

bu6moreka IIOK https://m.edsoo.ru/ff0a740¢

21

Kunienue. Y nenbHas Temiora
napooOpa3oBaHUS M KOHICHCAITUH.
3aBUCUMOCTb TEMIIEPATYpPhl KUIIEHUS OT
aTMOC(EepHOTO TaBJICHUS

bu6mmoreka LIOK https://m.edsoo.ru/ff0a786¢

22

BrnaxnocTs Bo3ayxa. Jlaboparopnas pabota
"OnpeneneHre OTHOCUTENBHON BIIaXKHOCTH
BO3yXxa"

bubmuoreka [{OK https://m.edsoo.ru/ff0a7628

23

Pemienue 3aga4d Ha OIIPEACIICHUC BJIAXKHOCTU




BO3/yXa

HpI/IHHI/IHBI pa60TBI TCIIJIOBBIX ,HBPII‘aTeJ'IePT.

24 [TapoBas TypOuHa. /[Burarenb BHyTPEHHETO
CrOpaHus

25 KT remosoro gsurares. Tem},OBHe bu6mmoreka LIOK https://m.edsoo.ru/ff0a7c7c

JIBUTATEININ U 3aLUTa OKPY’KaoLIeH cpe/ibl
26 3aKOH COXpaHEHMsI U MIPEBPALLEHUS SHEPTUN

B TEIUIOBBIX IpoLeccax
[ToaroToBka K KOHTPOJIBHON paboTe MO TeMe
27 "TemnoBsie siBaeHus. M3MeHeHue bubmuoreka I{OK https://m.edsoo.ru/ff0a83f2
arperaTtHbIX COCTOSIHHI BeliecTBa"

Konrponsnas padora no teme "TemioBsie

28 siBiIeHUs. 1I3MeHenue arperaTHbIx bu6numoreka LIOK https:/m.edsoo.ru/ff0a86ae
COCTOsIHUI BelecTra"
29 Onexrpuszanus Tei. JBa poaa
NEKTPUYECKUX 3aPS0B
30 VYpok-uccnenoBanue "IIeKTpu3aIus Tei
WHIYKIIMEN U PU CONTPUKOCHOBEHUM "
31 B3aHMOZCHCTBHE 3APSKCHHEIX TE. 3AKOH bubnuoreka I{OK https:/m.edsoo.ru/ff0a87e4
Kynona
Onexrpuueckoe noie. HanpspkeHHOCTD
32 anekTpudeckoro noss. [Tpuanmn bu6mmoreka LIOK https://m.edsoo.ru/ff0a8a0a
CYNEPIIO3ULINH JICKTPUYECKUX TOJIEH
13 Hocurenu snexkTpudeckux 3apsaaoB.
OnemeHTapHbIi 3apsan. CTpoeHue aToma

34 TTpOBOHHKI H UHOICKTPHKH. 3akoH but6mmoreka LIOK https://m.edsoo.ru/ff0a8ef6

COXpPaHCHH:A JICKTPHUICCKOI'O 3apsaa




Pewrenue 3anad Ha IpUMEHEHUE CBOMCTB

35 bubmuoreka I{OK https://m.edsoo.ru/ff0a90cc
AIEKTPUUECKUX 3aPs 0B
DNEKTPUUYECKUN TOK, YCIIOBUS €TI0
36 cyuiecTBoBaHus. McTouHUKM bu6mmoteka L{OK https:/m.edsoo.ru/ff0a95a4
AIEKTPUUYECKOTO TOKA
37 JlelicTBUA 2JIEKTPUYECKOTO TOKA bu6nmoreka LIOK https://m.edsoo.ru/ff0a96b2
VYpoxk-uccnenosanue "JleiictBue
38 3JIEKTPUYECKOTO OISl HA POBOJAHUKHU U
JIABTIEKTPUKH"
DIEKTPUUYSCKHUH TOK B METalIaX,
39 P buomuoreka [{OK https://m.edsoo.ru/ff0a9838
JKHUJKOCTSX M ra3ax
40 DnekTpuyeckas Lielb U €€ COCTaBHbIEC YaCTH
Cuiia Toka. JlabopaTtopHas pabora
41 . patopHaip ) Bu6morexa LIOK https:/m.edsoo.ru/f0agbd6
N3mepenue u perympoBaHue CUIIbI TOKA
DnexTpuueckoe HanpsikeHue. BonbTmerp.
42 JlaGoparopHas padota "M3mepenue u bubnuoreka L{OK https:/m.edsoo.ru/ff0a9%¢14
peryimpoBaHue HaNpsHKEeHU "
CornpoTuBiieHUE TTPOBOAHUKA. Y ACITBHOE
43 P p bu6mmoreka LIOK https://m.edsoo.ru/ff0aa738
CONPOTHUBIICHUE BEIIECTBA
JlaGopaTopHnas pabora "3aBUCUMOCTh
ANEKTPUYECKOTO COMPOTUBICHUS
44 P P bu6mmoreka L{OK https://m.edsoo.ru/ff0aa738
MPOBOJIHUKA OT €ro JIIMHBI, IJI0IIAIU
MOTIEPEYHOr0 CEYEeHUs U MaTepuana”
3aBUCHMOCTD CHJIBI TOKA OT HAIPSHKCHHUS.
45 P bubmuoreka [{OK https://m.edsoo.ru/ff0aad4a
3akon Oma aJid yyacTka Henu
JlabGopaTtopHas pabota "HccnenoBanue
46 3aBUCUMOCTH CHJIbI TOKa, UJIYIIETO Yepe3 bu6mmoreka LIOK https://m.edsoo.ru/ff0aa04e

PE3UCTOP, OT COIIPOTUBJICHHUA PE3UCTOPA U




HaIpsKEHUs Ha pe3ucrope”

HOCJ’ICI{OB&TCJ’IBHOG " apaJuICJIbHOC

47 COEIMHEHUS IPOBOIHUKOB

JlabopaTtopHnas pabota "I[IpoBepka npaBuia
48 CTOMCHI HATPDICHIH TP bu6mmoreka LIOK https://m.edsoo.ru/ff0aaa58

MOCIe0BAaTEILHOM COETUHEHUH JIBYX
pe3uctopon”

JlabopaTtopHas padota "[IpoBepka npaBuia

49 JUISL CUJIBI TOKA MPH MapajijieIbHOM bubmuoteka [{OK https://m.edsoo.ru/ff0aadle
COCJIMHEHUH PEe3UCTOPOB"

50 Peuenne 3axa1 Ha NpUMEHEHHE 3aKOHA OMa bubnuoteka [{OK https://m.edsoo.ru/ff0aaf8a

JUTSL pa3JIMYHOTO COCTMHEHUS TIPOBOTHUKOB
51 Pabora 1 MOIHOCTS S1EKTPHHECKOTO TOKa. bu6nunoteka LIOK https://m.edsoo.ru/ff0ab124

3akon Jxxoyns-Jlenna

52 JlaGoparopwas padora "Onpeencrne bubmuoteka I{OK https://m.edsoo.ru/ff0ab3e0

paboThI U MOIITHOCTHU AJNIEKTPUIECKOTO TOKa"

DNEeKTPUYECKHE T U MMOTPeOUTENn
53 ANEKTPUIECKON dHEepruu B ObITY. KopoTkoe bubmuoteka [{OK https:/m.edsoo.ru/ff0ab660
3aMbIKaHUe

[ToaroToBka K KOHTPOJIBHON paboTe MO TeMe

54 "OnexTpieckue Se},pHHH' 3ameeHHHevTeHa bu6mmoreka [IOK https://m.edsoo.ru/ff0abd2¢
1 ux B3aumojeicTus. [locTosiHHBIN
AIEKTPUYECKUM TOK"
KonrtponsHas padora o Teme
55 "OnexTpieckue 32},1”[2151' 3ameeHHHevTeHa bu6mmoreka LIOK https://m.edsoo.ru/ff0abea8
1 ux B3aumojeicTBus. [locTostHHBIN
BNIEKTPUYECKUM TOK"

56 ITocTossHHBIE MAaTrHUTHI, UX B3aNMOICHCTBHE




57

Ypok-uccnenosanue "M3ydenue nonei
HOCTOSTHHBIX MAarHUTOB"

bubmuoreka I{OK https://m.edsoo.ru/ff0ac3d0

58

MaruauTtHOe 110J1e. MarautHoe nosie 3emMin
1 €ro 3Ha4YCHHUEC JJId )KM3HU Ha 3emite

bubmuoreka I{OK https://m.edsoo.ru/ff0acOba

59

OnbIT OpcTeaa. MarautHoe nose
ANEKTPUIECKOTO TOKa MarHuTHOE 1oJie
KaTyIIKH C TOKOM

bu6mmoreka LIOK https://m.edsoo.ru/ff0ac1d2

60

HpHMeHeHI/Ie OJICKTPOMArHuTOB B TCXHUKE.
Jlabopartopnast pabora "U3yuenue aeicTBus
MarHUTHOTO TIOJIS HA IIPOBOJHUK C TOKOM"

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

61

DNeKTpOABUTaTENb IOCTOSIHHOTO TOKA.
Wcnonb3oBanue aiekTpoaBUraTesieil B
TEXHUYECKUX YCTPOMCTBAX U Ha
Tpancnopre. JlabopaTopHas pabora
"KoHcTpyupoBanue 1 u3yueHue padoThl
3JEKTpoABUraTes"

bu6mmoreka IIOK https://m.edsoo.ru/ff0ac86¢

62

OmnbiTel @apazest. 3aKOH 3JEKTPOMArHUTHON
uHaykiuu. [Ipasuio Jlenna

63

OnexrporeHeparop. CriocoOb! OTydeHuUs
AIEKTPUUECKOI PHEPTUHU. DIEKTPOCTAHITUN
Ha BO300HOBIIIEMBIX NCTOYHHUKAX OHEPIrUn

64

[ToaroroBka K KOHTPOJIBHON paboTe MO TeMe
"DeKTpUUECKUE U MAaTHUTHBIC SIBICHUS"

65

KonTponbhas pabota no teme
"DeKTpUUEeCKUEe U MarHUTHBIE SIBICHUS"

bubmuoteka I{OK https://m.edsoo.ru/ff0acb14

66

PesepBHbIii ypok. PabGoTa ¢ TekcTamu mo
TeMe "TenoBbie siBiIeHUS"

bu6nmoreka LIOK https://m.edsoo.ru/ff0accSe

67

Pesepublil ypok. Pabota ¢ Tekctamu mo

bubnuoteka [{OK https:/m.edsoo.ru/ff0acdc6




teme "[1oCTOSHHBIN 27eKTpUUECKUil TOK"

68

PesepBHbIi ypok. PabGoTa ¢ TekcTamu mo
Teme "Mar"HuTHele siBlIeHUS"

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

68




9 KVIACC

KoauuyecTBo yacoB

DJIeKTpPOHHbIEe N (ppOoBBIE

Ne n/n Tema ypoka Bcero o0pa3oBaTe/bHbIE PeCypChl
1 Mexanunueckoe JBrkeHue. MarepuanbHast |
TOUKa
2 CHerema oredera. OTHOCHTEIEHOCTE 1 but6mmoreka [{OK https://m.edsoo.ru/ff0ad474
MEXaHUYECKOT0 JBM)KEHUS
3 PaBHOMEpHOE NPSAMOIMHENHOE IBUKEHUE 1 bubmmoreka LHOK https:/m.edsoo.ru/ff0ad19a
HepaBHoMepHOE npAMOIUHENHOE
4 nBukeHue. CpeHsst © MTHOBEHHAs 1
CKOPOCTh
5 HpAMOHHEHHOE PABHOYCKOPEHHOC 1 bubnuoreka I{OK https://m.edsoo.ru/ff0ad8d4
JIBUOKEHUE. Y CKOPEHUE
CKopoCTh NPSIMOJIMHEMHOTO
6 PaBHOYCKOPEHHOTO JIBIKEeHHS. ['paduk 1
CKOpPOCTH
JlaGopartopHnast pabota "Onpezenenue
7 YCKOpPEHHMS Tejia IPU PaBHOYCKOPEHHOM 1 bubnuoteka [{OK https://m.edsoo.ru/ff0adb18
JBUKCHHUH 10 HAKIIOHHOW IJIOCKOCTH"
8 CBobonnoe nagenue ten. OnbITel [anumes 1
PaBHOMEpPHOE IBUIKEHUE 10 OKPYKHOCTH.
9 Ilepuon u yacrota oOpamenus. JInneitnas u 1 bubnuoreka LIOK https:/m.edsoo.ru/ff0ac176
YIJI0Basi CKOPOCTH
10 LlenTpocTpemMuTenbHOE YCKOPEHUE 1
11 IIepBb1it 3ak0oH HproToHa. BekTop cuibl 1 bubmmoreka [{OK https:/m.edsoo.ru/ff0ae612
12 Bropoii 3akoH HeroTona. 1 bu6nmoreka LIOK https://m.edsoo.ru/ff0ae72a




PaBrozelicTByIOILIAs cuiia

Tpetuii 3akon Herotona. Cynepno3uiius

13 - bubmuoteka I{OK https://m.edsoo.ru/ff0ae982
Pemenue 3amad Ha mMpuMEHEHNE 3aKOHOB
14 A P bubmuoteka [{OK https:/m.edsoo.ru/ff0aeb6e
Hsrotona
15 Cuna ynpyroctu. 3akoH ['yka bubmmoreka LIOK https:/m.edsoo.ru/ff0aeca2
16 Pemenue 3anay no teme «Cuina ynpyroctu»
JlabopaTtopHnas pabota «Onpenenenue
17 patopHai p pea bu6mmoreka [IOK https://m.edsoo.ru/ff0ace28
KECTKOCTH TIPY>KUHBD)
18 Cuna tpenus bu6mmoreka LIOK https://m.edsoo.ru/ff0af738
19 Pemenue 3agau no reme «Cuiia TpeHUSI» bu6mmoreka LIOK https://m.edsoo.ru/ff0afa26
Jlabopartopnast pabota "Onpenenenne
20 paTopHai p el " but6mmoreka [{OK https://m.edsoo.ru/ff0af8be
Kod(ppuImenTa TpEHMs CKOJIBKECHHS
Pemenue 3anau no reme "3akonsl HetoToHa.
21 A " bubnuoreka I{OK https://m.edsoo.ru/ff0afb8e
Cuna ynpyroctu. Cuiia TpeHust
Cuna TSXKeCTH U 3aKOH BCEMUPHOTO
22 TATOTEHHUS. Y CKOPEHUE CBOOOIHOTO bu6mmoreka LIOK https://m.edsoo.ru/ff0af044
TMaJICHUS
Ypok-koHbepenus "JIBukeHne Tea BOKPYT
23 rpaBUTallMOHHOTO IeHTpa (ComHevHast
cuctema). ['amaktuku"
Pemenue 3agau no reme "Cuna TSKeCTH U
24 g | bubmnorexa LIOK https://m.edsoo.ru/ff0af5f8
3aKOH BCEMHUPHOTO TATOTCHUS
[TepBast kKocmMuyeckasi CKOPOCTb.
25 p p but6mmoreka LIOK https://m.edsoo.ru/ff0af33¢
HesecomocTs n neperpysku
PaBHOBecue MaTeprUalibHONW TOUKH.
26 p bu6nunoteka LIOK https://m.edsoo.ru/ff0afe36

AbcomotHO TBEpAOE Teno. PaBHOBecHe




TBEPJOTO TeJIA C 3aKPEIUIEHHONW OCBIO
BpaieHusi. MoMeHT cuibl. LleHTp TsokecTn

PaBHOBecue MaTrepuaabHOI TOUKH.
AbcomoTHo TBEpOE Teno. PaBHOBecue

27 TBEPAOTO TeJIA € 3aKPEIUIEHHONW OCBIO
BpaieHusi. MoMeHT cuibl. LleHTp TskecTn
28 Pemenme 3z 110 Teme "MOMCHT CHITkL bubmmoteka LIOK https:/m.edsoo.ru/ff0b02b4
Hentp TsixecTn"
[ToaroToBka K KOHTPOJIBHOM paboTe MO TEME
29 "MexaHn4ecKoe IBIKEHUE. bu6nmoreka LIOK https://m.edsoo.ru/ff0b0408
Bzaumoneiictue Tea"
KonTponbhas pabota no teme
30 "MexaHn4ecKoe IBKEHUE. bu6mmoreka [IOK https:/m.edsoo.ru/ff0b06ec
Bs3aumopeiictBue Ten"

Nmnynbe Tena. Umnynsc cuiibl. 3aKoH

31 COXpaHEHHUs UMITYJIbCa. YIIPYroe U bubnnoreka [{OK https:/m.edsoo.ru/ff0b07fa
HEyIpyroe B3anMOJECHCTBHE
32 Pettietiite 3aa 10 Tehe "3? KOH COXPpaHEHI bubmmnotexa LIOK https:/m.edsoo.ru/ff0b096¢
UMITyJIbCa
1 VYpoxk-koH(pepeHus "PeakTuBHOE
JBUKEHHE B IPUPOJIE U TEXHUKE"
34 Mexanundeckast paboTa U MOIITHOCTh but6mmoreka [{OK https://m.edsoo.ru/ff0b0a84
35 Pabota CHIbI TAKECTH, CHIEI YIPYTOCTH 1 Bu6maorexa LIOK https://m.edsoo.ru/ffob0db8
CUJIBI TPEHUS

JlaGopatopHas pabota «OnpezneneHue

36 paloThI CHIIBI TPEHUS TIPU PABHOMEPHOM

JABHXKXCHHH TCJ1a I10 FOpI/I3OHTaJIBHOﬁ
MMOBECPXHOCTU»




CBs13b oHepruu U padboTsl. [loTeHnnansHas

37
SHEPrus
38 Kuneririeckas 3Herir1/1;1. Teopema o bubnuoreka LIOK https:/m.edsoo.ru/ff0b0c32
KHHETUYECKOW SHEPTUU
39 3aKOH COXpaHEHHMS YIHEPTUU B MEXAHUKE
40 Jlaboparopras padora «Hsyuenne saxora bu6mmoreka LIOK https://m.edsoo.ru/ff0b12fe
COXPAaHCHHUS YHEPTUN
41 Konebarensroe ABHKCHAE I €10 bu6mmoreka LIOK https://m.edsoo.ru/ff0b1858
XapaKTePUCTHKU
42 Satyxaiouute Konebaiis. Brinysiiebie bubnuoreka [{OK https:/m.edsoo.ru/ff0b20f0
koseOanus. Pezonanc
43 MaremaTHuecKkuil U NPy >KUHHBINA MasiTHUKU
VYpok-uccnenoanue «3aBUCUMOCTb
44 neproJia KojaeOaHui OT KECTKOCTH Bbu6muoreka LIOK https:/m.edsoo.ru/ff0b197a
NPYKUHBI ¥ MacCHI TPy3a»
45 [IpeBpaienue 3Heprun MpU MEXaHUUECKUX
KoJIeOaHUsIX
JlaGopaTtopHnas pabota «Onpeaenenne
46 YacTOTHI ¥ TIEPHOJIa KOJIeOaHMi bubmuoteka [{OK https://m.edsoo.ru/ff0blaec
MPYKUHHOTO MasiTHUKa»
Jlaboparopnast padota «IIpoBepka
47 HE3aBUCUMOCTH TIepHo/ia KoieOaHuii rpysa, bubnuoteka [{OK https:/m.edsoo.ru/ff0b197a
MOJIBELIEHHOTO K HUTH, OT Macchl Tpy3a»
Mexanunyeckue BoiaHbI. CBOMCTBA
48 MeXaHN4YeCKHUX BOJH. [IponoiabpHbIe N bubnnoreka [{OK https://m.edsoo.ru/ff0b21fe
MOTIEPEYHbIE BOJIHBI
49 Ypok-koH(pepenmus "MexaHnIeCKrue BOJHbI




B TBEp0oM Tene. CeiicmMuueckue BOIHBI"

50 3ByK. PacnipocTpaneHue u oTpakeHHe 3ByKa
51 VYpok-uccnenosanue "Habmronenue
3aBUCHMOCTH BBICOTHI 3ByKa OT YacCTOTHI"
57 I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTHYECKHI pe30HaHC
53 YPOK-KOHGepeHIHA Y ALTPA3BYK 1 bubnmuoteka I{OK https://m.edsoo.ru/ff0b23ca
UH(Pa3BYK B IPUPOJE U TEXHUKE"
[ToaroToBka K KOHTPOJIBHOM paboTe MO TEME
54 "3akoHbI coXpaHeHUs. MexaHnyeckue bubmuoteka [{OK https:/m.edsoo.ru/ff0b25f0
Kose0aHus U BOJTHBI"
Kontponbnas pabota mo teme "3akoHbI
55 coxpaHeHus. MexaHn4ecKkre KojaeOaHus u
BOJIHBI"
56 DIEKTPOMATHHTHOE rone. bubimoreka ITOK https:/m.edsoo.ru/ff0b2abe
DJIEeKTPOMArHUTHBIE BOJTHBI
57 CBolicTBa 2JIEKTPOMATrHUTHBIX BOJIH
Ypok-koudepenmus "[lkana
58 SYCKTPOMATHHTHBIX BOIH. I/ICHOHBSOBaIiHe bub6nuoreka LIOK https:/m.edsoo.ru/ff0b2fe6
3J€KTPOMArHUTHBIX BOJIH JUIsI COTOBOM
cBs3u"
Ypoxk-uccienopanue "M3yueHne CBOMCTB
59 3JIEKTPOMATHUTHBIX BOJIH C TOMOIIBIO bubmuoteka I{OK https://m.edsoo.ru/ff0b2c6c
MoOmIIBHOTO TenedoHa"
60 Pemenue 3amau Ha onpeneneHne 4acToThl U
JUTMHBI 3JIEKTPOMarHUTHON BOJIHBI
61 DJeKTpOMarHuTHasi IpuUpojia CBETa. bubnnoreka [{OK https:/m.edsoo.ru/ff0b31d0




CkopocTb cBeTa. BonmHOBBIE CBOMICTBA CBETa

62

Uctounuku cBeta. [Ipsmonuneitnoe
pacrnpocTtpaneHnue csera. 3atMenus CoJHLa
u JlyHsl

bubnmnoreka [{OK https://m.edsoo.ru/ff0b3658

63

3aKOH OTpa)K€HHs CBeTa. 3epkana. Pemenue
3a/1a4y Ha MPUMEHEHHE 3aKOHA OTPAKECHUS
cBeTa

bu6nmoreka LIOK https://m.edsoo.ru/ff0b38c4

64

[TpenomiieHne cBeta. 3aKOH MPETOMIICHUS
cBeTa

bubmuoteka [{OK https:/m.edsoo.ru/ff0b3aca

65

[TomHOE BHYTpEHHEE OTPAKEHUE CBETA.
Vcnonp30BaHuE MTOJHOTO BHYTPEHHETO
OTpa)KEHHsSI B ONITUYECKUX CBETOBOJAX

bubnuoreka I{OK https://m.edsoo.ru/ff0b3c5c

66

JlaGopartopnas pabota "HccnenoBanue
3aBUCHMOCTH yTJIa IIPEIOMIIEHHSI CBETOBOTI'O
Jy4a OT yIJia NaJieHus Ha rpaHule "Bo3yX-

crexio""

67

Ypok-koH(pepernus "Mcnons3oBaHue
MOJIHOT'O BHYTPEHHET0 OTPAKECHUS:
CBETOBO/IbI, OITUKOBOJOKOHHAS CBSI3b"

68

JIna3el. OnTHYecKas CHla JTUH3bI

bubnmnoreka [{OK https://m.edsoo.ru/ff0b3f2¢

69

[TocTpoenue n3o0pakeHuil B JIMH3AX

but6mmoreka [{OK https://m.edsoo.ru/ff0b444a

70

Jlaboparopnas padota "Onpenenenue
(hOKYCHOTO PACCTOSTHUS M ONTHYECKOMN CHIIBI
cobuparomiei TUH3b1"

bu6mmoreka IIOK https://m.edsoo.ru/ff0b4206

71

VYpoxk-koH(pepenuus "OnTuueckue
JIMH30BbIe TPUOOPH"

bubmuoreka I{OK https:/m.edsoo.ru/ff0c0a7e

72

I'ma3 kak onrTudeckas cucTeMa. 3peHI/IC

bu6nmoreka LIOK https://m.edsoo.ru/ff0b4684




73

VYpoxk-konpepenuus "edexrsr 3penus. Kak
COXpaHMTH 3peHue"

74

Paznoxxenue 6enoro cseta B crieKTp. ONbITHI
HeroTona. CnoxeHue creKTpaabHbIX
uBeToB. Jlucrnepcust cBera

bubmuoreka I{OK https://m.edsoo.ru/ff0c0fdc

75

JlabopaTtopnast pa6ota "ONBITHI 11O
Pa3IoKEHUIO OEJI0r0 CBEeTa B CIIEKTP H
BOCIIPHUSATHIO L[BETA MTPEIMETOB IPU MX

HaOJI0IeHNH Yepe3 LBETOBbIe (pUIbTpHI"

bubnunoreka [{OK https:/m.edsoo.ru/ff0c0e2a

76

Ypoxk-npaktukym "BosiHOBBIE CBOMCTBA
CBeTa: AucIepcusi, uHTepdepeHIus 1
mudpaxus"

77

OmnbiTel Pe3epdopa u mraneTapHast MOJEb
aToMa

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

78

[Tocrynater bopa. Moaens atoma bopa

79

Hcenyckanue v moriomeHue CBeTa aroMOM.
KBantsl. JInneiyaTeie crieKTpsl

bubmuoreka I{OK https://m.edsoo.ru/ff0c144c

80

VYpoxk-npaktukym "HabmrogeHue ciekTpoB
WCITyCKaHHS"

bu6nmoreka LIOK https://m.edsoo.ru/ff0c1550

81

PanmoakTnBHOCTE U €€ BUJIBI

butmuorexa ITOK https://m.edsoo.ru/ff0c1672

82

Crpoenue atoMHoro sinpa. Hykinonnas
MOJIETb

bubmuoreka I{OK https://m.edsoo.ru/ff0c18ac

83

P A/IMOAKTHBHBIC IIPCBpPAIICHUS. H3zoToms!

bubmuoteka I{OK https://m.edsoo.ru/ff0clal4

84

Pemenne 3amau o teme: "PagmnoakTruBHEBIE
npeBpaieHus"

bu6mmoreka LIOK https://m.edsoo.ru/ff0c1b4da

85

[Tepuon nmonypacnana

86

Ypok-koHpepeHnius "PagnoakTuBHBIC

bu6nmoreka LIOK https://m.edsoo.ru/ff0c2126




U3IIy4eHUs B IPUPOJIE, MEAUIIMHE, TEXHUKE"

87

SnepHbie peakiuy. 3aKOHbI COXpPaHEHUS
3apsI0BOTO U MAacCOBOTO YHCET

bubnuoteka [{OK https:/m.edsoo.ru/ff0c1c58

88

OHeprus CBs3U aTOMHBIX siiep. CBs3b
Macchl U SHEPTUU

bu6mmoreka LIOK https://m.edsoo.ru/ff0c1d7a

&9

Pemenue 3amau no reme "SnepHeie
peakuun"

90

Peakuuu cuHTe3a U JeneHUs Aaep.
Ncrounuku sHeprun CosHLa U 3BE3]T

bubmuoteka I{OK https://m.edsoo.ru/ff0c1e88

91

Ypok-koHpepennus "SnepHas sHEpPreTUKA.
JleiicTBUS paJiOaKTUBHBIX U3JIYyYCHUN Ha
JKUBBIE OPraHU3MbI"

92

[ToaroToBka K KOHTPOJIBHOM paboTe MO TEME
"DJeKTPOMAarHUTHOE TOJIE.
DneKTpOMarHuTHHIE BOJHBL. KBaHTOBBIE
siBJIeHUS"

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

93

KonTponbhas pabota no teme
"DEeKTPOMAarHUTHOE TOJIE.
DneKTpOMarHuTHEIE BOJHBL. KBaHTOBBIE
SIBIICHUS"

94

[ToBTOpenue, o600meHne. JlaboparopHbie
pabotsl o Kypcey "BzaumoneiictBue Ten"

bu6mmoreka LIOK https://m.edsoo.ru/ff0c245a

95

[ToBTopenue, 0600mmenue. Permenne
PACUCTHBIX U KAYCCTBCHHLIX 3aJ1a4 IO TEME
"TemnoBsie mporecch”

butnuorexa I{OK https://m.edsoo.ru/ff0c2572

96

[ToBTopenue, o6o0menue. Pemenune
pacUeTHBIX ¥ KAYECTBEHHBIX 33]1a4 I10 TEME
"KII/] TerutoBeIX ABUTaTEICH"

bubnuoreka I{OK https://m.edsoo.ru/ff0c2a22




97

IToBTopenue, 06o0menue. Pemenne
PACUYCTHBIX U KaUCCTBCHHBIX 3a1a4 110 TEMC
"KIIJ] anexkrpoycTtaHOBOK"

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

98

[ToBTOpenue, 0606menue. JlabopatopHbie
paboTsl o kypcy "CBeToBbIC IBICHUS"

bubmuoreka I{OK https:/m.edsoo.ru/ff0c2¢52

99

[ToBTOpenue, o600meHue. Pabora ¢
TEKCTaMH 10 TeMe ""3aKOHbI COXpaHEHUS B
mexaHuke"

bu6nuoteka [{OK https://m.edsoo.ru/ff0c2d6a

100

[ToBTOpenue, o600meHue. Pabora ¢
tekctamu 1o teMme "Konedanus u BoaHb!"

bu6mmoreka [IOK https:/m.edsoo.ru/ff0c2¢82

101

IToBTOpenue, o6o61meHue. Padora ¢
TexcTamu 110 TeMme "CBeToBbIe ABICHUA"

butnuorexa I{OK https://m.edsoo.ru/ff0c3044

102

[ToBTOopenue, o6o0menue. Pabora ¢
TekcTamu 1o Teme "KBaHToBas u sijepHast
¢uznka"

OBILEE KOJIMYECTBO YACOB IIO [TIPOTPAMME

102
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