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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma no ¢u3uke Ha ypOBHE OCHOBHOTO 00111eT0 00pa30BaHMs COCTaBJIeHa HA OCHOBE MOJIOKEHUH U TpeOoBaHUM
K pe3ysbTaTaM OCBOEHHS Ha 0a30BOM ypOBHE OCHOBHOW 00Opa3oBaTeiIbHOM mporpammel, npeactaBieHHsx B ®I'OC 00O, a
Takke ¢ ydéroM ¢enepanbHOd paboyeil mporpaMmbl BocnuTaHus W KOHIENIMM TpemnojaBaHus Y4eOHOTo mpeaMeTa
«DusuKay.

CopepxkaHnue TMporpaMMmbl 1O (U3UMKE HANpaBI€HO Ha (QPOPMHUPOBAHUE ECTECTBEHHOHAYYHOW I'PaMOTHOCTH
oOyyaroluxcss ¥ OpraHu3alnio U3ydyeHus (U3MKU Ha JAESITeIbHOCTHOM ocHOBEe. B mporpamme mno (u3MuKe YUUTBHIBAIOTCS
BO3MOKHOCTH Yy4yeOHoro mnpeamera B peanuzauuu TpedoBanuiit PI'OC OOO k mIaHHpyeMbIM JUYHOCTHBIM U
METaIpeAMETHBIM pe3yjIbTaTaM OOy4YeHHS, a TAKKE MEKIIPEAMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX Y4YE€OHBIX MPEIMETOB Ha
YpOBHE OCHOBHOTO 00IIIeT0 00pa30BaHuUs.

[IporpamMma 1o (u3uKe ycCTaHaBIMBAET paclpejaesieHue y4eOHOro maTepuana Mo rojaMm oOydeHus (10 Kiaccam),
IIpeJIaracT MPUMEPHYIO MOCIEA0BATEIbHOCTD U3YUEHHUS TEM, OCHOBAaHHYIO HA JIOTMKE Pa3BUTHS NPEIMETHOTO COIAEPIKAHMUS
1 y4€Te BO3PACTHBIX OCOOEHHOCTEHN 00yUYaroIIMnXCs.

[Iporpamma 1o ¢u3uke pa3zpaboTaHa € LEIbIO OKa3aHWS METOJUYECKON MOMOIIM YUYUTENII0 B CO3JAaHUM paboyeit
MIPOTPAMMBI 110 y4eOHOMY MIPEAMETY.

duszuka S[BIAETCA CUCTEMOOOPA3YIOUIUM JJII €CTECTBEHHOHAYUHBIX YYEOHBIX IMPEIMETOB, MOCKOJBbKY (U3NYECKUE
3aKOHBI JIEKAT B OCHOBE IMPOLIECCOB U SBJICHUM, U3y4aeMbIX XUMUEH, ONOIOTruel, acTpoHOMUEl U (hU3nUecKoil reorpaduei,
BHOCUT BKJIaJl B €CTECTBEHHOHAYYHYIO KapTHHY MUpa, MPEAOCTaBIIA€T Hauboliee sICHbIE 00pa3lbl MPUMEHEHHS] HAYYHOIrO
METO/1a MO3HAHMS, TO €CTh CIOCO0a MOJIYYEHHSI TOCTOBEPHBIX 3HAHUI O MUPE.

Opnna u3 rIaBHBIX 3a7a4 (PU3NYECKOTO 00pa3oBaHUS B CTPYKType OOIIEro oOpa3oBaHUsS COCTOUT B (HOPMHUPOBAHHUH
€CTECTBEHHOHAYYHOM IPaMOTHOCTH M MHTEpeca K HayKe y 00y4aroIuxcsl.

N3yuenne ¢u3uku Ha 0a30BOM ypOBHE TMpeAroJiaraeT  OBJIAJACHUE  CICAYIOIMIMMH  KOMIETEHTHOCTSIMH,
XapaKTEPU3YIOIIMMHU €CTECTBEHHOHAYYHYIO T'PaMOTHOCTb:



e HAy4HO 00BACHSITH SABJICHUA,
e OLOCHUBATH U ITIOHUMATb 0COOEHHOCTH HAaYy4YHOTO UCCJICIOBAHUAA,
e HHTCPIPCTUPOBATL JAHHBIC U UCITIOJIb30BATH HAYUYHLIC JOKA3aTCIILCTBA IJIA ITIOJIYUYCHUA BHIBOJOB.

Lenu wm3ydeHuss pu3MK Ha ypOBHE OCHOBHOTO 00I1Iero oOpa3oBaHus orpezesieHbl B KoHIenuu mpenoaBaHus
yaeOHOTO mpeamera «Ddu3uka» B oOpa3zoBaTelnbHBIX OpraHm3anusx Poccuiickonr demeparu, peaqnu3yOMNUX OCHOBHBIC
o0meoOpazoBaTenbHbIE MPOTPaMMBbI, yTBEpKIAEHHON pemenneM Komnermn MunuctepcTBa mpocBemnieHus Poccuiickoit
®enepanun (mpotokod oT 3 nexadps 2019 r. Ne [1K48H).

ey uzyyenus: pusuKu:

npuoOpeTeHNe UHTepeca W CTPEMIICHHS OO0ydaroluxcs K HAy4HOMY U3YYEHHUIO NPUPOJIbI, Pa3BUTHE MX
MHTEJUIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH;

pa3BUTHE NPEACTABICHUA O HAYYHOM METOJE MO3HaHUS U (OPMUPOBAHUE HCCIEAOBATEIHCKOTO OTHOLIEHUS K
OKPYXKAIOILUM SIBJIICHUSIM;

(opMupOBaHHE HAyYHOIO MHUPOBO33PEHHUS KaK pe3yJbTaTa M3yuyeHUsT OCHOB CTPOCHHUS MaTepUuu U
(yHIaMEHTaJIbHBIX 3aKOHOB (PM3UKH;

(opMHpOBaHKE MTPEACTABICHUIN O POIU (PUZHKU AJIA PA3BUTHS IPYTUX €CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTU;
pa3BUTHE TMPEACTaBICHUI O BO3MOXHBIX cdepax Oyaymeld npodecCHOHATbHON NEeATebHOCTH, CBSA3aHHOM C
(u3MKOMN, MOArOTOBKA K AaJIbHEHIIEMY OOyUEHHUIO B ’TOM HaIPaBJICHUU.

JlocTibkeHrne ITHX IieNiel MmporpamMMbl MO (PU3MKE Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHus 00eCIeuynBaeTCs
pEIIeHrEM CIEeTYIOINX 3a1aY:

NpuoOpEeTeHNEe 3HAHUW O JHUCKPETHOM CTPOEHHMU BEIIECTBA, O MEXAHUYECKUX, TEIJIOBBIX, JJIEKTPUUYECKHUX,
MAarHATHBIX U KBAHTOBBIX SIBJICHUSIX;

npuoOpeTeHNe YMEHUI ONMUCHIBATD U OOBSCHATH (PU3NUYECKUE SIBICHUS C UCIOJIb30BAaHUEM MOTYUCHHBIX 3HAHUIA;
OCBOEHHE METOJIOB PEIICHUS MPOCTEHIINX PACUETHBIX 3a]1a4 C UCIIOJIb30BAHUEM (PU3NYECKUX MOJENEH, TBOPUECKUX
Y IPAaKTUKOOPUEHTUPOBAHHBIX 3a/a4;

pa3BUTHE YMEHMM HAOMIOJaTh MPUPOJHBIC SIBICHHS M BBINOJHATH ONBITHI, JIaDOpaTOpHbIe pPabOThl U
HKCIIEPUMEHTAJIbHbIE UCCIIEIOBAHMSI C MCIIOJIb30BAaHUEM U3MEPHUTENbHBIX IPUOOPOB;



e OCBOGHHE TPUEMOB paboOTHl ¢ mHpOpMaIel PU3NIECKOro COAEpKaHUs, BKIIOYAsT WHPOPMAIMIO O COBPEMEHHBIX
TOCTIKCHUSX (DU3UKH, aHATN3 U KPUTHIECKOE OIICHUBaHUE MH(POPMAIIHH;
e 3HAKOMCTBO cO cdepamu mnpodecCuOHANbHOW JI€ATENbHOCTH, CBA3aHHBIMM C (DU3UKOH, U COBPEMEHHBIMU
TEXHOJIOTUSMH, OCHOBAaHHBIMH Ha JIOCTUKEHUSX (PU3NUECKON HAYKHU.
Ha u3yuenue ¢usuku (0a30BbIi ypOBEHb) Ha YpPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHHsi OTBOAUTCS 238 yacoB: B 7
Kiacce — 68 yacoB (2 yaca B HeJelo), B 8 kiacce — 68 dacoB (2 vaca B Heaeno), B 9 kiacce — 102 gaca (3 gyaca B HEACIIO).

[Ipennaraemeiii B mporpamme Mo (U3HWKE TMEPEUYCHb JTA0OPATOPHBIX PAOOT M OIBITOB HOCUT PEKOMEHAATEIHHBIN
XapaKTep, YUUTEIh JellaeT BEIOOP MPOBEICHUS Ja0OpaTOPHBIX PabOT M OIMBITOB C YUETOM MHIWBHAYATHHBIX OCOOCHHOCTEH
00y4JaroIuXxcs, CIMCKa SKCIEPUMEHTATBHBIX 33JIJaHUM, MTPEJIaraeMbIX B paMKax OCHOBHOTO TOCYAapCTBEHHOTO dK3aMEHa 110
buzuke.



COILEPKXAHUE OBYYEHUA
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Paznen 1. @u3uka v €€ poJib B IO3HAHUHU OKPY:KAOIEr0 MUPA.

®usnka — HayKa o npupoje. ABneHus nmpuponbl. OU3NUECKUE SBJICHUSA: MEXaHUYECKUE, TEIJIOBBIE, DJIEKTPUUYECKHUE,
MarHuTHBIE, CBETOBBIE, 3BYKOBBIC.

Ouznueckne BenWuuHBL. M3Mmepenue ¢usmdeckux BenumunH. Dusmdeckue npuOopsl. [lorpenrHOCTs HW3MEpEHHi.
MexayHapoiHasi cHCTEMa €IMHULL.

Kax ¢usuka u npyrue ecTeCTBEHHbIE HAyKU U3Yy4arOT MPUPOy. EcTecTBEeHHOHAYUYHBIN METO/ MO3HAHUS: HAOII0ACHHE,
MOCTAaHOBKA HAYYHOT'O BOIIPOCA, BBIIBIKEHUE THIOTE3, SKCIEPUMEHT IO MPOBEPKE TUIIOTE3, 0OBICHEHHE HAOII0JaeMOTro
aBieHus. Onrcanue GU3NYECKHX SBJICHUN ¢ TOMOILBIO MOJEIEH.

Jemoncmpayuu.

1. MexaHn4deckue, TeIJIOBbIE, JICKTPUIECKUE, MAaTHUTHBIC, CBETOBBIE SIBIICHHUS.

2. ®usnydeckue NpuOOPHI U MPOLIEeypa MPSMBIX U3MEPEHHUN aHAIOTOBBIM U ITU(POBBIM MPUOOPOM.

Jlabopamopnwie pabomuel u onvimol.

OnpeneneHre UEHbI IeIEHUs IIKaJIbl U3MEPUTEIBLHOTO Tprbopa.

N3mepenne paccTosHUM.

N3mepenne 00bEMa JKUIKOCTA U TBEPAOTO TETA.

Ornpenenenue pa3MepoB MajbIX TEI.

N3mepenue temnepaTypbl IPU HOMOIIH KUIKOCTHOTO TEPMOMETPA U AATUUKA TEMIIEPATYPHI.

[IpoBeneHune uccienoBaHus MO MPOBEPKE TMIOTE3bl: JATBHOCTh MOJIETA IIAPUKA, MYIIEHHOTO TOPU30HTAIBHO, TEM
OonblIe, 4eM 0OJIbLIE BBICOTA MTyCKa.

Pa3znen 2. IlepBoHayaibHble CBeIeHUSI 0 CTPOEHNH BellecTBA.

CrpoeHue BeniecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. OMbIThI, TI0Ka3bIBAIOLINE JUCKPETHOE CTPOEHUE BEILIECTRA.
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JBrxeHne dvactul BeniecTBa. CBs3b CKOPOCTH JIBMXKEHHMSI 4YacTULl € TemuepaTypoil. BpoyHOBCkoe [BHKEHHE,
auddysus. BzanmoaeiicTBre 4acTulil BEIeCTBa: NMPUTSHKEHUE U OTTAIKHUBAHUE.
ArperatHble COCTOSIHHMSI BEILIECTBA: CTPOCHUE Ta30B, KUAKOCTEH M TBEPIBIX (KPUCTALIUYECKUX) Tel. B3aumocBs3b

MCIKIAY CBOMCTBaAMH BCHICCTB B PA3HBIX arpC€raTHBIX COCTOAHUAX WM HUX ATOMHOMOJICKYJIAPHBIM CTPOCHHCM. OcobeHHOCTH
arperaTHbIxX COCTOSIHMI BOJBI.

Hemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO TBUKEHHUSL.

2. HaGmonenue nuddyszuu.

3. HaOmronenue siBneHuit, 0OBICHAIONIMXCS MPUTSKEHUEM WM OTTATKMBAHUEM YaCTHUIl BEIECTBA.

Jlabopamopnwie pabomul u onvimol.

1. OreHka 1uamMeTpa aToMa METOJ0M PSJIOB (C UCTOIb30BaHUEM (GoTorpaduii).

2. OnbIThI 10 HAOJIIOICHUIO TETVIOBOTO PACIIUPEHHUS Ta30B.

3. OmnbIThI 1O OOHAPYKEHUIO ACHCTBUS CHUJT MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nen 3. /IBu:keHne U B3auMo/ielicTBHE TeJl.

Mexannueckoe paBmwxkeHue. PaBHOMepHOe M HepaBHOMepHOe JABkeHHE. CkopocTtb. CpemHsisi CKOPOCTh MPHU
HEPaBHOMEPHOM JIBUKeHUU. PacuéT myTu u BpeMEeHU JBUKCHMUS.

SBneHue uHepuu. 3aKOH UHEpLHUHU. B3anMoelicTBUE TeNn Kak MPUYMHA U3MEHEHUsI CKOPOCTH JIBUXEHHUA Teil. Macca
KaK Mepa HHepTHOCTH Tena. [[1oTHocTh BemecTBa. CBSA3b INIOTHOCTU C KOJIMYECTBOM MOJIEKYJI B €IMHUIIE 00bEMA BEIIECTBRA.

Cuna kak xapakTepucTuka B3auMojencTBus Ten. Cuna ynpyroctd W 3akoH ['yka. M3mepeHue cuibl ¢ MOMOIIBIO
IuHaMoOMeTpa. SIBieHue TAroTeHus W cuia Tsbkectd. Cuila TshKecTH Ha Jpyrux ruiadHetax. Bec Tema. HeBecomMocTs.

CrnoxeHune CWil, HallpaBJICHHBIX 1O OJHOM IpsAMou. PaBHoaeincTByromas cui. Cuiia TpeHus. TpeHne CKONbXEHUsI U TPEHUE
1oKOsA. TpeHne B IpUpOJE U TEXHUKE.

Jemoncmpayuu.

1. HabGnrogeHne MexaHM4eCKOro JIBMKEHHUS TeTa.

2. HM3mepeHune CKOpoCTH MPSIMOJIMHENHOTO IBUKECHUSL.
3. HaOmronenue siBleHUs HHEPITUU.



4.
5.
6.

Habmonenne n3MeHeHus: CKOpOCTH MpU B3aUMOICHCTBUU TEJl.
CpaBHeHHE Macc 10 B3aMMOJIEHCTBHIO TEJL.
CrnoxeHue CHl, HalPaBJICHHBIX 110 OJHOM IIPSIMOM.

Jlabopamopnsie pabomul u onvimol.

1.
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Omnpenenenre CKOPOCTH PAaBHOMEPHOTO JBYDKCHHS (IIapyKa B KUIKOCTH, MOJCIH SJIEKTPUYECKOTO aBTOMOOWIS U
TaK jajee).

Onpenenenue cpeHel CKOPOCTU CKOJIbKEHUS OpyCcKa WM IIapUKa MO HAKJIIOHHOM MJIOCKOCTH.

OrnpeneneHue MIOTHOCTH TBEPIOTO Tea.

OnbITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD PACTSDKEHUS (JleopMaiium) npy>KMHbI OT MPUII0KEHHON CHJIBI.

OMnBITHI, IEMOHCTPHUPYIOITUE 3aBUCUMOCTD CHJIBI TPEHUS CKOJIBKEHHUS OT Beca Tella M XapaKTepa COMPUKACAIOIINXCS
ITOBEPXHOCTEN.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, KMIKOCTEN M ra30B.

Hasnenue. CriocoObl yMEHBIIIEHUS W yBEJIMYEHHUA JaBieHus. J[aBieHue raza. 3aBUCUMOCTh JIaBJICHUS raza oT 00bEma,
temnepatypsl. [lepenaya naBneHus: TBEPAbIMU TEJIAMH, KUAKOCTAMH U razaMu. 3akoH [lackains. [ITHeBMaTHueCcKue MalIVHBI.
3aBUCUMOCTD AABJICHHS >KHIKOCTH OT TiyOuHbl. ['mapocrarnueckuii mapagokc. CooOmarommuecs cocynbl. [ uapaBinueckue
MEXaHU3MBI.

Atmocdepa 3emumn u armocepHoe gaBiaeHue. [IpUuMHBI CyIeCTBOBaHHS BO3AYIIHOW 000J04ku 3emuid. OmbIT
Toppuuennu. U3mepenne atMmochepHOro JaBiaeHUs. 3aBUCUMOCTh aTMOC(HEPHOTO JaBJICHUSI OT BBICOTHI HAJl YPOBHEM MODSI.
[Tpubops! 17151 u13MepeHust aTMOC(HEpHOro 1aBJICHHUS.

JleficTBUE KMAKOCTH M ra3a Ha MOrpy>KEHHOE B HMX Tejo. BeITamkuBaromas (apxuMmenoBa) cuia. 3aKOH Apxumena.
[TInaBanue Ten. Bo3ayxoruiaBaHue.

Jlemoncmpayuu.

1.

2
3.
4

3aBUCUMOCTb JIABJICHUSI Ta3a OT TEMIIEPATYPHI.
[Tepenada naBiaeHUs KUAKOCTHIO U Ta30M.
Coobmraromuecs: CoCy/bl.

['mnpaBnuueckuii npecc.



[IposiBneHue aecTBus aTMOCHEPHOTO AABICHUS.
3aBUCUMOCTH BBITAJIKUBAIOIIECH CHIIBI OT 00BEMA MOTPYKEHHOM YaCTH TeJla U IIIOTHOCTH KUIAKOCTH.
PaBeHCTBO BBITAIKMBAIOIIEH CUJIBI BECY BBITECHEHHOW KUJIKOCTH.

© N o w

VYcnoBre miaBaHMs TEN: TUIABAHWE WJIM TMOTPYKEHHE TEJ B 3aBUCUMOCTH OT COOTHOLIEHHWS IJIOTHOCTEM Tela U
KUJIKOCTH.

Jlabopamopnwie pabomul u onvimol.

1. HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJE OT 00bEMa MOTPY>KEHHOM B KUAKOCTh YaCTH TeJa.

2. OmnpenesieHUE BBITATKHABAIOIIECH CHUIIBI, IEHCTBYIOIIEH HA TENO, TOTPYKEHHOE B JKUJIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOLIEH CUIIBL, JEUCTBYIOIIEH HA TEJO B )KUIKOCTH, OT MacChI TeJa.

4. OmbITHI, JEMOHCTPUPYIOUIUE 3aBUCUMOCTb BBITAIIKUBAIOIIEH CHIIbI, IEUCTBYIOIIEH HA TEJIO B XKUIKOCTH, OT 00bEMa

IOTPYKEHHOMU B JKUJIKOCTh YaCTH TeJNa U OT INIOTHOCTH KUIAKOCTH.

5. KoHcTpyupoBaHue apeomMeTpa Ui KOHCTPYUPOBAHUE JIOAKU U ONPEIEIEHUE €€ IPY30II0ABEMHOCTH.

Pa3znes S. PaGoTra 1 MOIIHOCTB. JHEPruUs.

Mexanuueckas pabota. MOIHOCTb.

[IpocTble MeXaHW3MBbI: pblyar, OJOK, HAKJIOHHAs IJIOCKOCThb. [IpaBuno paBHOBecus pwiuara. [IpumeHneHue mpasuia
paBHOBecHs pbiuara k 0J0Ky. «3o0isi0T0oe npaBuiao» MexaHuku. KIIJ[ mpocTeix Mexanu3MoB. [IpocThie MexaHU3MBI B OBITY U
TEXHUKE.

Mexannueckasa sHepruss. KuHeTmueckas W mnoTeHUManbHas sHeprud. lIpeBpaieHue OOHOro BHAA MEXaHUYECKOU
DHEPIruM B APYro. 3aKOH COXPAHEHUS SHEPTUU B MEXAHHUKE.

Hemoncmpauuu.

1. IIpuMepbl MPOCTHIX MEXAHU3MOB.

Jlabopamopnwie pabomuel u onvimol.

1. Ompenenenue pabOTHI CHIIBI TPEHUS NIPU PABHOMEPHOM JBUKEHUH TeJIa M0 TOPU3OHTAIBHON TOBEPXHOCTH.

2. HccnenoBanue yclnoBUM paBHOBECHS pblUara.

3. M3mepenue KII/] HaKTOHHOW MIOCKOCTH.

4. W3ydeHue 3aKOHa COXPAaHECHUSI MEXAHUYECKON SHEPTUH.
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Pa3nea 6. TenioBLIe ABJIEHUS.

OCHOBHBIE TMOJIOKEHHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOpUM CTPOEHHUs BellecTBa. Macca M pa3Mepbl aTOMOB H
MOJIeKYJI. ONBITHI, TOATBEPKAAIOLIIME OCHOBHBIE MTOJIOKEHHS MOJIEKYJIIPHOKUHETUYECKON TEOPHUH.

Mopnenu TBEPAOro, XUAKOTO U Ta3000pa3HOTO COCTOSAHMN BemiecTBa. Kpucraminueckue u amopdHble Tena.
OObsicHEeHHE CBOMCTB Ta30B, XKUAKOCTEH M TBEPABIX TEJl HAa OCHOBE IMOJIOKEHHUH MOJIEKYJISPHO-KUHETUYECKON TEOPHUHU.
CmaumBaHKe U KalWUISIPHBIE SIBJICHUS. TemIoBOe pacliupEHNE U CKATHE.

Temneparypa. CBsi3b TeMmepaTypbl CO CKOPOCTHIO TEIUIOBOTO JABHXKEHUS 4acTull. BHyTpeHHss sHeprusi. CrocoOsl
W3MEHEHUs BHYTPEHHEH SHEpPruM: TeIUlolepenaya U coBepllieHue padoThl. Buibl Temonepenadu: TEMIONPOBOJHOCTD,
KOHBEKIIUS, U3IIyYEHUE.

KonnuecTBo TemnoTel. YnaenpHas TEMJIOEMKOCTh BeIIECTBA. TemIooOMEH M TEIIOBOE paBHOBECHE. YpaBHEHHUE
tersioBoro Oananca. [lmaBieHne u  OTBepAECBaHUE KPUCTAUIMYECKUX BEHISCTB. YJIeNbHAs TEIJIOTa IUIABJICHUS.
[TapooOpa3oBanue u koHaeHcauus. Vcnapenue. Kumnenuwe. VYaenbHas TemjioTa mnapooOpa3oBaHus. 3aBHUCUMOCTh
TEMIIEpaTypbl KAMIEHUS OT aTMOC(EPHOTO JaBICHUS.

BrnaxnocTts BO3ayXa.

DHeprus TOIMBa. Y IeJibHas TEIJI0Ta CTOPaHUs.

[Tpunuunel padotel TernoBbix aurateneit KIIJ[ tennoBoro asurarend. TemnoBble JBUraTeNM M 3alIUTa OKPYKaIOIIEH
Cpensl.

3aKOH COXPAaHEHUS U MTPEBPAILECHUS JHEPTUH B TEIUIOBBIX MPOLECCAX.

Hemoncmpayuu.

1. HaGmrogenme OpOyHOBCKOTO IBHKECHHSI.

2. Habmoaenue nuddyszuu.

3. HaOmronenue siBeHU CMauyuBaHUS U KaWIJUISIPHBIX SIBJICHUM.

4. HabmroneHue TeraIoBOro pacuiupeHus Tell.

5. V3MeHeHue qaBieHUS Ta3a Ipu U3MEHEHNH 00bEMA U HATPEBAHUU WIIA OXJIAXKICHUH.



6. IlpaBuna nusMepeHus TeMIEPaTypBhl.

7. Bugel Tennonepenaymu.

8. OxJIaxJIeHHE MPU COBEPIICHUH PaOOTHI.

9. HarpeBanue npu coBepiieHUH paOOThl BHEITHUMH CHJIAMHU.

10. CpaBHEHHE TEIIOEMKOCTEN PA3IMUHBIX BEIIECTB.

11. HaOnronenne xumneHus.

12. HabnrogeHne mocTosTHCTBA TeMITepaTyphl MPH TIIaBJICHUH.

13. MoJienu TeIUIOBLIX JABUTATEIICH.

Jlabopamopnsie pabomul u onvimol.

OnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHHUS.

OnbITHI O BRIPAIMBAHUIO KPUCTAIIOB TOBAPEHHOM COJIM WJIM caxapa.

OnbITEI IO HAOJIOACHUIO TEIIOBOT'O PACIIUPEHUS Ta30B, KUIKOCTCH U TBEPABIX TEI.

Ornpenenenye qaBJICHUS BO3IyXa B Oa/UIOHE MITIPHUIIA.

OMBITHI, IEMOHCTPUPYIOIINUE 3aBUCUMOCTD JaBJICHUS BO3/IyXa OT €ro 00bEMa U HarpeBaHUs WJIN OXJIAXKICHHUS.

[IpoBepka rumoTe3sbl JUHEHHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA >KUJIKOCTH B TEPMOMETPUYECKOU TpPYyOKe OT

TEMIIEpaTypHI.

Habmronenne naMeHeHrss BHyTPEHHEH DHEPTHUH Tejla B Pe3yIbTaTe TEIIONEpeaud U pabOThl BHEIITHUX CHIL.

8. HccnenoBaHue siBiICHUS TEINIOOOMEHA IIPH CMEITMBAHUHN XOJIOAHOM M TOPSYEH BOIBI.
OnpeneneHrue KOJIUYECTBA TEIJIOTHI, TMOJYYEHHOTO BOJONW MNpH TEIUIOOOMEHE C HarpeThiM METaUIMYEeCKUM
HWIMHAPOM.

10. OnpenienieHne yaeabHOM TeMIOEMKOCTH BEIIECTBA.

11. MccnenoBanue mpoliecca UCIapeHusl.

12. OnpenesieHne OTHOCUTENIBHOW BIIAXKHOCTH BO3/TyXa.

13. Onpenenenue yaeabHON TeIIOThI IUIABJICHUS JIbJA.
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Paznen 7. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS.



Onextpusanus Ten. JIBa poja 3IIEKTpUYECKUX 3apsaoB. B3aumopnelicTBue 3apshkeHHbIX Tell. 3akoH Kynona
(3aBHCHMOCTD CHJIbI B3aUMOJCHCTBUS 3aPSKEHHBIX TEJ1 OT BEIMUUHBI 3apsAJI0B U PACCTOSHUS MEXKIY TEJIaMu).

Onektpuyeckoe mnose. Hanpssk€HHOCTH anekTpudeckoro moiid. [IpuHIum cynepno3uiuu 3JIeKTPpUYecKUuX moliel (Ha
KaueCTBEHHOM YpPOBHE).

Hocutenn »3ieKTpUyYecKuX 3apsoB. OJEMEHTapHbId snexkTpuueckuid 3apsa. Crtpoenune atoma. IIpoBopgHukn u
JTURJIEKTPUKHU. 3aKOH COXPaHEHHUS JIEKTPUUECKOTO 3apsa.

DJEKTPUYECKUM TOK. YCJIOBHUS CYIIECTBOBAHMS SJICKTPUUECKOrO ToKa. VcTOuHMKM mTOCTOSIHHOro TOKa. JleiicTBus
AIEKTPUUECKOTO TOKA (TEIJIOBOE, XUMUYECKOE, MATHUTHOE). DIEKTPUUECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas wnenb. Cuna Toka. OiekTpuueckoe HampspkeHue. ConpOoTHBIIEHHME ITPOBOJHUKA. Y IEJIBHOE
CONPOTHBIJIEHUE BelecTBa. 3aKkoH OMa [ yuacTka nenu. [locienosarenbHoe v mapanieabHOe COEAUHEHNUE IPOBOIHUKOB.

Pabota m MOIHOCTh 3JIeKTpHYecKoro Toka. 3akoH Jxoyns—JleHma. OnexkTpuyeckue LHeNd W MOTPeOUTENU
AJIEKTpUYECKON 3HEpruu B ObITy. KopoTkoe 3aMblkaHue.

ITocTostHHBIE MarHuThL. B3auMoaelcTBUE MOCTOSHHBIX MarHUTOB. MarHuTHoe nose. MarHuTHoe moJie 3eMJId U €ro
3HAYEHHE I KU3HU Ha 3emiie. OnbIT JpcTena. MarHuTHOE MOJIE 3JIEKTPUYECKOro ToKa. [I[puMeHeHne 3IIeKTpOMarHuToB B
TEXHUKE. J[eWCTBHE MAarHUTHOIO IOJS HAa NMPOBOJHUK C TOKOM. ODJIEKTPOJBUIATENb ITOCTOSHHOIO TOKAa. Mcmonp3oBaHue
ANEKTPOABUTATEIEN B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omnswitel Dapages. SABnenue anexkTpoMaruutTHoM uHAyKIuu. [IpaBumno Jlenma. Dnexrporeneparop. CrocoObl MOTyUYeHUs
AIIEKTPUYECKON SHEPTUU. DIEKTPOCTAaHLIMU Ha BO3OOHOBIISIEMBIX UCTOYHUKAX SHEPTUU.

Hemoncmpauuu.

DIIeKTpU3aLUS TEIL.

JIBa poaa 3JIEKTPUYECKUX 3apsIIOB U B3AUMOJACHCTBHE 3aPSKEHHBIX TEI.
Y CTpOUCTBO U IEUCTBUE JIEKTPOCKOTA.

DnekTpocTaThyecKass UHAYKIIUS.

3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSAI0B.

[IpoBOOHUKH U AUDIIEKTPUKH.

MoaenupoBaHre CUIOBBIX JIMHUN 3JIEKTPUYECKOTO MOJIA.
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8. MCTOYHMKM TOCTOSTHHOTO TOKA.
JIeHiCTBUSA DIEKTPUYECKOTO TOKA.
10. DNEKTPUUYECKHUI TOK B HKUJKOCTH.
11. 'a30BBIU pa3psia.
12. I3MepeHue cuiibl TOKa aMIepMETPOM.
13. I3MepeHune 3JIeKTPUIECKOro HAMPSKEHUST BOJTBTMETPOM.
14. PeoctaT u MarasuH CONPOTUBIICHHM.
15. B3anmoaeicTBre MOCTOSHHBIX MAarHUTOB.
16. MonenupoBaHrue HEBO3MOXXHOCTHU Pa3/IeJICHUs] MOJIOCOB MarHuTa.
17. MonenupoBaHrue MAarHUTHBIX TMOJIEH MOCTOSSHHBIX MAarHUTOB.
18. OnmbIT OpcTena.
19. MarHuTHOE MOJIE TOKA. DJIEKTPOMArHur.
20. /leiicTBME MATHUTHOTO MOJI HA POBOJHUK C TOKOM.
21. DNEKTPOABUTATENb TOCTOSTHHOTO TOKA.
22. ccnenoBanue SBICHUS 3JIEKTPOMArHUTHOM MHTYKIIUH.
23. OnbiTel Papages.
24. 3aBUCUMOCTb HAMPABJICHUSI MHIYKIIMOHHOTO TOKA OT YCIIOBUM €r0 BO3HUKHOBEHUSI.
25. DIEKTPOreHEPATOP MOCTOSTHHOTO TOKA.
Jlabopamopnsie pabomel u onvimol.
OnbITel O HAOJIOACHUIO JIEKTPU3ALUU TEJI MHIYKIIMEH U TTPU COMPUKOCHOBEHUMU.
UccnenoBanue AeCTBUS JIEKTPUIYECKOTO MOJIS HA MPOBOJHUKHU U TUIJICKTPUKH.
COopka u mpoBepka paboThI IEKTPUUECKOHN IEMU TTOCTOSHHOTO TOKA.
N3MepeHne u peryinpoBaHue CUJIbI TOKA.
N3mepeHue u peryimpoBaHue HaMPSKEHUS.
UccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYIIETO YEPE3 PE3UCTOP, OT COMPOTURIICHUS PE3UCTOPA U HAIIPSIKEHUS Ha
pe3ucrope.
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10.
11.
12.
13.
14.
15.
16.
17.

18.
19.
20.
21.

OnbIThI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTh 3JIEKTPUYECKOTO COMPOTUBJICHUS MPOBOJHUKA OT €r0 JJIMHBI, MIOAN
MONEPEYHOr0 CEYEHHs U MaTepuara.

[IpoBepka npaBuia CIOKEHHS HAIPSKEHUM MPU MOCIEI0BATEIIbBHOM COCIMHEHUH ABYX PE3UCTOPOB.

[IpoBepka npaBuia AJig CHIbI TOKA MPU MAapauIeIbHOM COETMHEHUN PE3UCTOPOB.

Onpenenenne pabOTHI AIEKTPUUECKOTO TOKA, HIYIIETO YEPE3 PE3UCTOP.

OnpeneneHre MOIHOCTHU JIEKTPUYECKOTO TOKA, BBIACIISIEMON HA PE3UCTOPE.

Uccnenoanne 3aBUCUMOCTH CUJTBI TOKA, UAYIIIETO Yepe3 JIaMIIOUKY, OT HAMPSHKEHUST HA HEM.

Onpenenenue KIIJ[ nHarpeBares.

HccnenoBanre MarHUTHOTO B3aUMO/JICUCTBUS MOCTOSIHHBIX MAarHUTOB.

N3ydeHne MarHuTHOTO MOJIsl TOCTOSTHHBIX MAarHUTOB MIPU UX O0OBEAUHEHUH U Pa3/CICHUU.

UccnenoBanne neriCTBUS SJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnbIThI, TEMOHCTPUPYIOLINE 3aBUCUMOCTh CHJIBI B3aUMOJEHCTBUS KAaTYIIKH C TOKOM M MarHuTa OT CHJIBI TOKa U
HaIIPaBJICHHS TOKA B KaTYIIIKE.

N3ydenne neiicTBUsI MAarHUTHOTO MO HA TPOBOJAHUK C TOKOM.

KoncTtpynpoBanue u uzydeHue paboThl AIEKTPOABUTATENS.

Nsmepenue KIIJI asekTpoaBUrateibHONM yCTaHOBKH.

OnbITel IO MCCJIEAOBAHUIO SIBIICHHUSI JIIEKTPOMArHUTHOM WHIYKIMHU: HWCCIEJOBAHHE HW3MEHEHUW 3HAYEHUA H
HaIPaBJICHUS] UHIYKIUOHHOTO TOKA.

9 KUIIACC

Pa3nen 8. MexaHnuyeckue siBJIeHHS.

Mexanudeckoe aBvxkeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTENBHOCTh MEXAHMYECKOTO JABUKECHUS.
PaBHOMepHOE mpsIMONMHENHOE BHKeHUE. HepaBHOMEPHOE NpsMOIMHENHOE ABMKEeHHE. CpeHsss U MTHOBEHHAs] CKOPOCTh
TeJIa [IPU HEPABHOMEPHOM JIBUKECHUU.

Yckopenue. PaBHoyckopeHHOE TipsimosinHeliHOe aBmxkeHne. CBoboHoe nagenne. OnbiThl [Mammmes.



PaBHoMepHOe nBMxKeHHME MO OKpykHOcTH. [lepmon m wacrora oOpamienusa. JluHeiiHas W yriioBas CKOPOCTH.
[{eHTpOCTpEMUTENIBHOE YCKOPEHHUE.
[TepBoiit 3akoH HetoToHa. Bropon 3akoH Hetotona. Tperuit 3akoH HeroToHa. [[pyuHIMI Cynieprio3uiivy CHJI.
Cuina ynpyroctu. 3akoH ['yka. Cunna TpeHus: cujia TPEHUS CKOJIBKEHUS, CUjla TPEHUS MTOKOs, IPYTrue BUABI TPEHUS.
Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOpEeHHEe cBOOOIHOTO majeHus. JBmkenue mianet Bokpyr ColHIa.
IlepBas kocMHu4uecKas CKOpOCTb. HeBeCOMOCTh M meperpy3KHu.
PaBHOBecue maTepuanbHOl TOUKM. AOCOMIOTHO TBEPAOE Teno. PaBHOBecwe TBEPAOro Tena € 3aKPEIIEHHOW OCHIO
BpamieHus. MomeHT cuibl. LleHTp TsbkecTH.
Nmnynsc Tena. 3MeHenne umnyibsca. IMITynbC criibl. 3aKOH COXPaHEHUs UMITYJIbCa. PEakTUBHOE IBU)KEHHE.
Mexanuueckass pabora W MOIIHOCTh. PaboTa cui TSOKECTH, YNPYroctd, TpeHus. CBs3b 3HEPrud U padOTHI.
[loTeHnManbHass JHEPTUsl Tejla, MOAHATOTO HAJ IOBEPXHOCTBIO 3eMin. lloTeHumanbHas SHEPrus CKAaTOW NPYKHUHBL
Kunetnueckas sHeprus. TeopeMa 0 KHHETUYECKOM SHEPTUU. 3aKOH COXPAHEHUS MEXAHUYECKOW SHEPTHH.
Jemoncmpayuu.
Habitoienne MexaHn4eckoro JBUKEHHsSI TeJla OTHOCUTEIBHO PAa3HBIX TEJ OTCUETA.
CpaBHEHUE IMyTEW U TPACKTOPUM JBH>KEHHUS OJTHOTO M TOTO K€ TEJIa OTHOCUTEJIBHO Pa3HBIX TEJI OTCUETA.
N3mepenne cKkOpOCTH U YCKOPEHHS TPSIMOJIMHENHOTO IBUKEHUSI.
HccenenoBanne npu3HaKoOB PaBHOYCKOPEHHOI'O IBUKEHUS.
HabutoieHue 1BMKEHUs Tesla 0 OKPYKHOCTH.
HabnroneHne MexaHMYecKUX SBJICHHM, MPOUCXOIAMX B cucTeMe oTcuéra «Tenexka» mpu €€ paBHOMEPHOM U
YCKOPEHHOM JIBU’KEHUH OTHOCHUTENIbHO KaOuHeTa (PU3UKU.
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7. 3aBHCUMOCTb YCKOPEHMS T€JIa OT MACChI T€JIa U JCUCTBYIOIIEH HA HETO CUJIBI.
8. HaOmronmenue paBeHCTBa CUJI TIPU B3aUMOJACHCTBUU TE.

9. M3MeHeHue Beca Tena npu yCKOPEHHOM JBUKEHUH.

10. [Tepenaya ummnynbca npu B3aUMOJICUCTBUM TE.

11. [IpeoOpa3zoBaHus SHEPTUM MPU B3aUMOICUCTBUU TEll.

12. CoxpaHEeHHUE UMITYJIbCA TPU HEYIIPYTOM B3aUMOJICHCTBUU.



13. CoxpaHeHue UMIYJIbCa MPU A0COTIOTHO YIIPYTOM B3aUMOJICCTBUH.

14. HabnrogieHre peakTUBHOTO ABMKCHHUSI.

15. CoxpaHeHHe MEXaHUYECKON SHEPTUU MTPU CBOOOIHOM IaJICHUU.

16. CoxpaHeHHe MEXaHUYECKON SHEPTUU MIPH IBMXKCHHUH TeJla TI0J1 JEHCTBUEM MPY>KUHBI.

Jlabopamopnwie pabomel u onvimol.

1. KoncTpyupoBanue TpakTa Jjisi pa3roHa U JaIbHEHIIEro paBHOMEPHOTO ABUKECHHUS IIAPUKA UITU TEICHKKH.
Ornpenenenue cpeHel CKOPOCTU CKOJIBKEHUS OpyCcKa WM IBUKEHUS IIapUKa N0 HAKJIOHHOM MIIOCKOCTH.
Omnpenenenre yCKOpEeHHs Tella IPU PABHOYCKOPEHHOM JIBUYKEHUH MO0 HAKIIOHHOM TIOCKOCTH.

WccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHU TIPU PABHOYCKOPEHHOM JIB)KEHUU 0€3 HayaIbHOU CKOPOCTH.
[IpoBepka rumoTe3bl: €Ciau MpU PaBHOYCKOPEHHOM JBUKEHUMU 0€3 HAYaJIbHON CKOPOCTHU MYTH OTHOCATCS Kak psij

vk W

HEYETHBIX YHCEII, TO COOTBETCTBYIOIINE TIPOMEXYTKH BPEMEHHU OJTMHAKOBHI.

WccnenoBanue 3aBUCUMOCTH CUJIbI TPEHUS CKOIBKEHHS OT CUJTbI HOPMAJIBHOTO JIABJICHUS.

Omnpenenenre kodhuIeHTa TPEHUS CKOJIBKEHUS.

Omnpenenenue KECTKOCTU PYKUHBI.

Omnpenenenre pabOTHI CHIIBI TPEHUS ITPU PABHOMEPHOM JIBMKCHHUH TeJa IO TOPU30HTATILHON TTOBEPXHOCTH.

10. OmpenenieHne pabOTHl CHIIBI YIIPYTOCTH TMPHU MOABEME Tpy3a C UCIOJB30BAHUEM HEMOJBMIKHOTO W TIOJBHIKHOTO
0JIOKOB.

11. 3y4yeHue 3aKoHa COXpaHECHUS SHEPTHH.

Paznen 9. Mexannueckue KoJieOaHUS U BOJIHbI.

KonebarenpHoe nemxkenne. OCHOBHBIC XapaKTEPUCTUKH KOJICOAHUI: TIEPHOJI, YACTOTA, aMIUTATYAa. MaTeMaTHYeCKUi 1
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NPYKUHHBIN MasTHUKU. [[peBpaiiienre sHepruu npu Kojie0aTeIbHOM JIBUDKEHUU.

3aryxaromiue kojebaHnus. BreiHykaeHHbIe KoneOanus. Pezonanc. Mexanmdeckue BOJIHBL. CBOHCTBA MEXaHHYECKHX
BOJIH. [IpomoJibHBIE W TIONEpPEYHbIE BOJIHBI. J[JIMHA BOJIHBI W CKOPOCTh €€ paclpoCTpaHCHUsA. MeXaHWYeCKue BOJIHBI B
TBEPJIOM TEJIE, CENCMUYECKUE BOJIHBI.

3ByK. [ pOMKOCTB 3ByKa U BhicOTa TOHA. OTpaxeHue 3Byka. MHGpa3ByK U yiIbTpa3ByK.

Jemoncmpayuu.



Habmonenue koneGanuit Tes Mo1 AEMCTBUEM CUJIBI TSXKECTH U CUJIbI YIIPYTOCTH.
HaGmonenue xonebanuii rpy3a Ha HUTH U Ha TPY>KUHE.

HabitoieHue BbIHYKIE€HHBIX KOJIE0aHUI U pe30HaHCcA.

PacnipocTpanenne npoAoabHbIX U TONEPEUYHBIX BOJIH (HA MOJEINN).

Habmoienue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKyCTUYECKHM PE30OHAHC.
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Jlabopamopnwie pabomel u onvimol.

Omnpenenenre 4acTOThI U Mepuoa KoJieOaHUH MaTEMaTUYECKOrO MasgTHHUKA.

Omnpenenenre 4acTOThI U MEproIa KoJieOaHUM MPYKUHHOTO MasiTHUKA.

UccnenoBanue 3aBUCUMOCTH Teproia KojaeOaHui MOABEIICHHOTO K HUTU IPy3a OT JIJIMHBI HUTH.

UccnenoBanue 3aBUCUMOCTH MeprUoa KoJaeOaHu MPY>KMHHOTO MasiTHUKA OT Macchl rpys3a.

[IpoBepka HE3aBUCUMOCTH MEPUOIa KoJeOaHuil Tpy3a, MOBEIICHHOTO K HUTH, OT MacChl Ipy3a.

OnbIThl, JAEMOHCTPUPYIOIIUE 3aBUCUMOCTh Mepuoda KoJieOaHUN NPYKUHHOTO MasiTHUKA OT Macchl Tpy3a u
AKECTKOCTH MPYKUHBI.

7. W3mepeHue yckopeHus cBOOOHOTO TMaICHHUS.

A A

Paszges 10. DieKTpOMarHuTHOE 1M0JI€ U JJIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMarHUTHOE  TOJIe.  DJEKTPOMAarHuTHble  BOJIHBL.  (CBOMCTBA  3JIEKTPOMAarHUTHbIX  BosiH.  [IIkama
ANEKTPOMArHUTHBIX BOJIH. VICTIOJIb30BaHKE 3JIEKTPOMArHUTHBIX BOJIH ISl COTOBOM CBSI3H.

DJIeKTpOMarHuTHas npupojaa ceera. CKOpocTh cBeTa. BoHOBEIE CBOMCTBA CBETA.

Hemoncmpauuu.

1. CBoNCTBa 3JIEKTPOMAarHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopnwie pabomul u onvimol.

1. M3yuyeHue CBONCTB AJIEKTPOMATHUTHBIX BOJH C MOMOIIbI0 MOOMIIBHOTO Tele(OoHa.

Pa3nen 11. CBeroBbIe ABJICHHUS.



JIyueBasg monenb cBera. Mcrounuku csera. [IpsMonuHeiiHoe pacnpocTpaHeHue cBera. 3atMeHus ConHua v JIyHBI.
OTtpaxenue cBeta. [1nockoe 3epkano. 3aKOH OTpaKeHHUs CBETA.
[Ipenomnenue cBerta. 3akoH npenomieHusi cBera. [logHOE BHyTpeHHEE OTpa)keHHE CBeTa. VICronb30BaHUE MOIHOTO
BHYTPEHHETO OTPAYKEHHS B ONTUYECKUX CBETOBOAAX.
Jlunza. Xonx mydeit B nmuH3ze. OnTtuueckas cuctema (poroammapara, MUKPOCKOIA M TeJleCKoma. [ J1a3 Kak onThdecKast
cucteMa. ban3opyKocTh U JanTbHO30PKOCTb.
Pasnosxxenue 6enoro csera B criekTp. OmnbiTel HptoToHa. CrioskeHne CeKTpadbHBIX IBETOB. Jlucmepcus cBeTa.
Jlemoncmpayuu.
[IpssMmonMHEHOE pacIpOCTPAHEHUE CBETA.
OtpaxeHune cBeTa.
[Tonyyenue n300pakeHUi B IMIJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
IIpenomiienue caera.
OnTuyecknuii CBETOBOJ.
Xoa mydeii B cOOUparomieit JInH3e.
Xox Iy4yer B pacCEenBAIOIIEH JINH3E.
[Tonyyenue n300pakeHUi ¢ TOMOUIBIO JTUH3.
[Tpuntun aeicTBus hoToanmapara, MUKPOCKOIA U TEJIECKOIIA.
10. Moaens ri1asa.
11. Pa3noxeHue 6e10ro cBeTa B CIEKTP.
12. [lony4yenue 6em0ro cBeTa MpH CI0KEHUH CBETA PA3HBIX I[BETOB.
Jlabopamopnsie pabomel u onvimeol.
1. HccnenoBaHue 3aBUCHMOCTH yIila OTPaXEHUS! CBETOBOIO JIyda OT yIJia MMaICHHUS.
2. W3ydeHue xapakTepUCTUK U300pakeHUs peIMeTa B INIOCKOM 3epKalie.
3. HccnenoBanue 3aBUCUMOCTH yTJla IPEJIOMIIEHUS] CBETOBOTO Jiyda OT yria MaJeHus Ha TPaAaHUIIE «BO3LYX—CTEKIO».
4. TlomyueHue U300paKEHUHN C TOMOIIBIO COOMPAIOIICH JIMH3BI.
5. Ompenenenue HOKyCHOTO pacCTOSHUS U ONTHYECKON CHIIBI COOMPAIOLEH JINH3HI.
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6.
7.

OmnbITHI IO Pa3yIoKeHHUIO 0EJI0ro CBETa B CHEKTP.
OmnbITHI 10 BOCTIPUSATHIO I[BETA MPEAMETOB IIPU WX HAOIIOJCHUN Yepe3 IBETOBBIC (DUIIBTPHI.

Pa3znena 12. KBanroBble IBJI€eHUS.

OmnsiTel Pesepdopna u ninanerapHas mozens atoma. Mojaens atoma bopa. Mcnyckanue U norsouieHue cBeTa aTOMOM.
KBanTel. JInHelyaTsie CIEKTPBHI.

PannoaktuBHOCTE. AJbda, OeTa- U ramma-uznydenusa. CTpoeHre aTOMHOTO sijipa. HykiioHHas Mozelb aTOMHOTO sipa.
N3otonel. PannoaktuBHbIe npeBpamienus. [leproa nmomypacnanga aTOMHBIX SIIED.

SAnepHble peakuuy. 3aKOHBI COXpPaHEHUS 3apsI0BOIO U MaCCOBOI'O YHCEI. DHEPIUs CBSI3U aTOMHBIX siiep. CBsA3b MacChl
v sHepruu. Peakuyu cunaTtesa u nenenus saep. Mecrounuku sHeprun ConaHua U 3BE37.

SAnepnas sHepreTuka. /[elcTBus paguoakTUBHBIX U3yYCHUHN HA )KUBBIE OPTaHU3MBI.

Jemoncmpayuu.

1
2
3
4.
5
6

CrexTpbl U3ITy4YEeHHS U TTOTJIONICHUSI.

CrexTpbl pa3IMvHbIX Ta30B.

CnekTp Bogopo/a.

Habnronenue tpexoB B kaMmepe Busbcona.

Pabora cuéTtunka HOHU3UPYIOLIUX U3TYyYSHUH.

Perucrparius nznydeHus npupoIHbIX MUHEPATIOB U MPOIYKTOB.

Jlabopamopnwie pabomuel u onvimol.

1.
2.
3.

Halnronenue CruionHbIX ¥ JIMHEWYAThIX CIIEKTPOB U3ITyUYEHHS.
HccnenoBanue TPEKOB: U3MEPEHUE SHEPTUHU YACTULIBI IO TOPMO3HOMY ITyTH (110 oTOrpadusim).
N3mepenne paguoakTUBHOTO (poHa.

IHoBTOpUTEIBbHO-00001AIOIINI MOIYJIb.

[ToBTOpUTENHEHO-0000MIAIOMINN MOYIH MPEHA3HAUEH JJII CUCTEMATHU3aIMi U 0000IICHHS PEMETHOTO COACPKaHUS
U ONBITa JCSITCIBHOCTH, MPUOOPETEHHOTO TPH W3YUYCHUU BCEro Kypca (M3WKH, a TaKXe JUIsl TOJATOTOBKH K OCHOBHOMY
rocyJIapCTBEHHOMY 3K3aMeHY M0 (pU3HKe JIsi 00ydaromuXxcsl, BERIOPABIINX 3TOT yUeOHBIN MpeaMeT.



[Ipy w3ydyeHUH AAHHOTO MOAYJA PEATU3YIOTCS U CUCTEMATU3UPYIOTCA BHUIBI JIESATEIBHOCTH, HA OCHOBE KOTOPBIX
oOecrieunBaeTCsl JOCTHKEHUE TPEAMETHBIX W METANpPEIMETHBIX IUIAHUPYEMBIX PE3yJIbTaTOB OO0ydeHHs, (HOPMHUPYETCS
€CTECTBEHHOHAy4YHasi TPaMOTHOCTh: OCBOCHHE HAyYHBIX METOJOB MCCIIECIOBAHUS SIBIICHUI MPUPOJbI U TEXHUKH, OBJIAJICHUE
YMEHUSIMU OOBSCHATh (PU3NUYECKUE SIBICHUS, IPUMEHSSI TIOJIyYeHHbIC 3HAHUS, pellaTh 3a/la4d, B TOM YHCJIE KaUeCTBEHHbBIC U
AKCIIEPUMEHTAJIBHBIE.

[IpuHIIMTIATBEHO JEATETLHOCTHBIA XapaKTep MaHHOTO paslena peanu3yeTcs 3a CYET TOro, 4To OOydJaromniuecs
BBIMNOJIHSIOT 33/IaHUS1, B KOTOPBIX UM MPEJIaraeTcs:

Ha OCHOBE IOJIYYCHHBIX 3HAHUM PaclO3HABaTh U HAYYHO OOBACHATH (PU3WYECKUE SIBIICHUS B OKPYXKAIOIEeH MPUPOE U
[IOBCEJHEBHOM KU3HU;

WCIIOJB30BaTh HAYYHBIE METOJbI HUCCIEAOBaHUS (DU3NYECKUX SBICHHM, B TOM 4YHCIE [JIsi MPOBEPKU THUNOTE3 H
MOJYYEHUS TEOPETUUECKUX BBIBOJIOB;

OOBSCHATh HAyYHbIE OCHOBBI HamOoJiee BaKHBIX JOCTIXKEHHM COBPEMEHHBIX TEXHOJIOTHM, HAmpuMmep, MPaKTHUYECKOTO
HCIOJIb30BaHUsl PA3JIMYHBIX UCTOYHUKOB SHEPIrUM Ha OCHOBE 3aKOHA ITPEBPALICHHS U COXPAHEHUs BCEX M3BECTHBIX BUIOB
SHEPIHUH.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOT'PAMMBI 110 ®U3UKE HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

N3yuenne ¢u3ukum Ha ypOBHE OCHOBHOTO OO0IIEro oOpa3oBaHUS HAMpaBiICHO Ha JOCTIKCHHE JHUYHOCTHBIX,

MCTAIIPCAMCTHBIX U ITPCAMCTHBIX O6p2130BaTeJ'IBHBIX PE3YyJILTATOB.

B pesynbrare uzydenus ¢Gu3MKH HA ypOBHE OCHOBHOTO 00IIero oOpa3oBaHus y oOyuaromierocs OyayT chopMUpOBaHbI

CICAYIOMUC JTUIHOCTHBIC pC3YJIbTAThI B YaCTH:

1) naTpUOTHYECKOT0 BOCTIMTAHMS

— IPOSIBJIICHHE UHTEPECa K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCUMCKOM (PU3NYECKON HAYKU;

— LIEHHOCTHOE OTHOIIEHUE K TIOCTHXKEHUSIM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpamaaHCKOro M TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMSA:

— TOTOBHOCTb K aKTUBHOMY YYacCTHIO B OOCYXJCHUU OOIIECTBEHHO 3HAYMMBIX M 3THUYECKUX MPOOJIEM, CBSI3aHHBIX C
MPaKTUYECKUM MPUMEHEHUEM JOCTIKEHUN (PU3UKH;

— OCO3HaHUE BaXHOCTH MOPAIbHO-3TUYECKUX MPUHIIMIIOB B I€ATEILHOCTH YYEHOTO;

3) 3¢TeTH4eCKOro BOCIIUTAHMS:

— BOCIIPUSATHE DCTETUYECKUX KauyecTB (PU3NUECKOW Hayku: €€ TapMOHUYHOTO TOCTPOCHHS, CTPOTOCTH, TOYHOCTH,
JTAKOHUYHOCTH;

4) HEHHOCTH HAYYHOTO MMO3HAHUA:

— OCO3HaHUE IIEHHOCTH (U3UUECKOM HAYKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUSI MUPA, OCHOBBI PA3BUTHUSI TEXHOJIOTHH,
BA)KHEHUIIIEN COCTABIISIIOLIEH KYJIBTYPBI;

— pa3BUTHE HAYYHOU JTH0003HATEILHOCTH, HHTEPECA K UCCIIEA0BATENBCKON IEATEIbHOCTH;

5) dpopmupoBaHus KyJbTYPHI 310POBbS U IMOLHOHAJIBHOI0 0J1ATrOIIOJIyYHA:

— OCO3HaHWE IIEHHOCTH 0e30macHOro oOpas3a >KM3HW B COBPEMEHHOM TEXHOJOTHUYECKOM MHPE, BAXKHOCTU MPaBUII
0e30macHOr0 TMOBEJCHUS HAa TPAHCIOPTE, Ha JOpOrax, C AJICKTPUUECKUM U TEIUIOBBIM OOOpPYJIOBAHHEM B JIOMAITHUX
YCJIOBUSIX;

— c(hOopMUPOBAHHOCTH HABBIKA pedIeKCHH, TPU3HAHKUE CBOETO MpaBa Ha OMMOKY M TAKOTO e TIpaBa y APYyroro 4eJoBeKa;



e 6) TPYA0BOI0 BOCIIMTAHMSA:

e — AKTUBHOE YYacCTHE€ B PEIICHUHU MPAKTHYECKUX 3aJ1au (B paMKaX CeMbH, 00pa30BaTEeIbHOM OpraHU3alllK, ropojia, Kpas)
TEXHOJIOTHYECKOU M COLIMAIbHOM HAMpPaBJIECHHOCTH, TPEOYIOIMMX B TOM YHCIIC U (PU3NUESCKUX 3HAHUM;

e — MHTEPEC K MPAKTUYECKOMY M3YyUYCHHIO TIPO(DECCHid, CBSI3aHHBIX C (DU3UKOM;

e 7)3K0JIOrHYECKOr0 BOCIIMTAHUSA:

e — OpPHEHTAIWA HAa PUMEHECHHE QU3MYCCKUX 3HAHUU JIJIS PEIICHHS 3a/1a4d B 00JIaCTH OKPYXKAIOMEH Cpebl, IIIaHUPOBAHUS
MOCTYIKOB M OLICHKH WX BO3MOJKHBIX TOCJIEICTBUM SISl OKPY>KAIOIIEH CPEIbl;

e — OCO3HAHHUE IJI00ATBLHOTO XapaKTepa YKOJOTHYECKUX MPOOIEM U IyTeH UX PEIICHHUS;

e 8) azanTanum K M3MEHSIIOIIUMCS YCJIOBUSIM CONMAJILHOM M IPUPOHOI cpebl:

e — TMOTPEOHOCTHh BO B3aWMOJCHCTBHU TIPH BBIMOJHCHUH WCCIICOBAHUNA W TIPOEKTOB (DU3WYCCKON HAMpPaBICHHOCTH,
OTKPBITOCTH OIBITY U 3HAHUSAM APYTHX;

e — IOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO ICATEIbHOCTD;

e — MOTPEOHOCTH B ((OPMUPOBAHUH HOBBIX 3HAHHM, B TOM YHCIIC (POPMYIUPOBATH UIEH, TTOHITHS, THIIOTE3BI O (DH3UICCKUX
00BEKTaxX M SBIICHUSX;

e — OCO3HaHHUE Je(PUITUTOB COOCTBEHHBIX 3HAHUN W KOMIIETEHTHOCTEH B 001aCTH (DU3UKHU;

e — IJTJAHUPOBAHHUE CBOETO PAa3BUTHS B MPUOOPETEHNN HOBBIX (DU3UICCKUX 3HAHUI;

e — CTpPEeMJICHHC AaHAIM3UPOBATh M BBIABIATH B3aUMOCBS3M IPUPOJBI, OOIIECTBA M DKOHOMHKH, B TOM 4YHCIE C
HCIIOJIb30BaHUEM (PU3MUECKUX 3HAHUM;

e — OIIEHKA CBOMX JICHCTBHUH C YIETOM BIMSHHS Ha OKPYKAIOITYIO CPETy, BO3SMOKHBIX TJI00ATBHBIX ITOCIICICTBHM.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pe3ynbrate ocBoeHUs MporpaMmbl 1o (U3MKEe Ha YPOBHE OCHOBHOI'O OOIEero 00pa3oBaHus y 00ydaromnierocst OyayT
chopMHUpPOBaHbI MeTalpeIMeTHbIe Pe3yJbTaThl, BKIIOYAIOIINE IMO3HABATEIbHBIC YHUBEPCAIbHBIC YYEOHBIC ICHCTBUS,
KOMMYHUKATHUBHBIC YHUBEpCATIbHbIC YUCOHbBIE ACHCTBUS, PETYIATUBHBIC YHUBEPCAIbHBIC YI€OHbIE TCUCTBUS.



Ilo3HaBaTenbHBIE YHMBEPCAJbHbIE Y4eOHbIe 1eHCTBUS

Ba3oBble Jiornyeckue aeiicTBHA:

BBISIBIIATH U XapaKTEPHU30BaTh CYMIECTBECHHBIC TPU3HAKN OOBEKTOB (SIBIICHUN);

yCTaHABJIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(DHUKAIIMN, OCHOBAHHUS NIl 000OIIECHNS U CPAaBHCHHS,

BBISIBIIATH 3aKOHOMEPHOCTH ¥ TIPOTUBOPEYHSI B pacCMaTpUBAEMBIX (haKTaX, JaHHBIX U HAOIIOACHUSIX, OTHOCSIIIMXCS K
(U3NIECKUM SBIICHHSIM;

BBISIBJISITH TIPUYUHHO-CIICACTBCHHBIE CBSI3U NPHU WM3YYCHHH (DU3WYECKHUX SBICHUH W MPOIIECCOB, JENaTh BHIBOJIBI C
WCITOJIb30BAaHUEM JICIYKTUBHBIX W WHIYKTUBHBIX YMO3aKIIOUCHHHA, BBIJIBUTATh THIOTE3BI O B3aUMOCBS3IX
(bU3UYECKUX BEJIMYUH,;

CaMOCTOSITENILHO BBIOMpaTh CIOCO0 pelieHus ydeOHOM (Qu3nyeckod 3amauyu (CpaBHEHHWE HECKOJIBKUX BAapUAHTOB
penieHus1, BELIOOp Hanbosiee MOAXOISIIETO C YYETOM CAaMOCTOSTEIHHO BBIJICICHHBIX KPUTEPHUER).

Ba3oBble ucciieqoBareLbCcKue 1eCTBUA:

HCITOJTH30BaTh BOMPOCHI KaK MCCIICIOBATEIHCKAN HHCTPYMEHT ITO3HAHMS;

MIPOBOJIUTH 1O CAMOCTOSITEIFHO COCTABICHHOMY TUTAHY OIBIT, HECIIOKHBIA (PU3MUECKHUI SKCTICPUMEHT, HEOOIBIIIOe
UCCleI0BaHNnEe (PU3NYECKOTO SBJICHUS,

OIICHMBATh HA MPUMEHUMOCTh M JIOCTOBEPHOCTh HH(OpMAIMIO, TOIYYECHHYI0 B XOJI€ HCCJICIOBAHMS WU
IKCIIEPUMCHTA;

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

IPOTHO3UPOBATh BO3MOKHOE JajbHEHIIee pa3BUTHE (DU3UYECKUX MPOIIECCOB, a TAKXKE BBIIBUTATH MPEANOIO0KEHUS
00 WX pa3BUTUU B HOBBIX YCIIOBUSX U KOHTEKCTAX.

Pabora ¢ undopmaunmeii:

IPUMEHSATh Pa3IMYHBIC METO/ABI, HHCTPYMEHTBI W 3aIpPOChl MPH MOWUCKE W O0TOOpe WHGOPMAIMM WM JaHHBIX C
y4ETOM MIPEAJIOKEHHOM YIeOHON (hU3MIECKOM 3a1a4u;
aHAIM3UPOBATh, CHCTEMATH3UPOBATh M HHTEPIIPETUPOBATH HHPOPMAIIUIO PA3IMYHBIX BUIOB U (HOPM MPEACTABICHHUS;



CaMOCTOSITENIbHO BBIOMPATh ONTHUMANbHYIO (QOpMy TIpelcTaBieHHs HH(OpPMAIMK W HILIIOCTPUPOBATh pEIIaeMble
3aJla4¥ HECJIOXKHBIMU CXEMaMH, AarpaMMaMu, WHOU rpadukoi U MX KOMOMHAIIUSIMH.

KoMMmyHnKaTHBHBbIE YHHBeEpPCAJIbHbIE YueOHbIe NeiCTBUS:

B XOJIe 0OCYXKJeHUsl Yy4eOHOro Marepuaia, pe3ysibTaToB J1abOpaTOpHBIX padOT M MPOEKTOB 3a/laBaTh BOIPOCHI MO
CYIIECTBY O0OCYXJaeMON TEeMbl U BBICKA3bIBaTh WJCH, HAIICJICHHBIE HA pEHICHUE 3aJauyd M MOJJIepKaHue
Oaro»keyIaTeIbHOCTH OOIIEHNUS;

COTIOCTABISATh CBOM CYXKICHUS C CYXJCHUSIMHU APYTUX YYACTHUKOB AUAiOra, 0OHapy>KUBaTh pa3iN4he U CXOACTBO
MMO3UIINH;

BbIpakaTh CBOKO TOUKY 3PEHUS B YCTHBIX U TUCbMEHHBIX TEKCTaX;

MyOJIMYHO TIPEACTABISATh PE3YJbTAaThl BBIMIOJTHEHHOTO (DU3WYECKOTO OmblTa (IKCIEPUMEHTA, UCCIEeI0BaHUs,
MIPOEKTA);

NOHUMAaTh M HKCIOJIb30BaTh MPEUMYIECTBA KOMaHIHON M WHIUBUIYAIIbHONW paOOThl MPHU PEHICHUH KOHKPETHOU
busrueckoi mpoOIeMBI;

IPUHUMATh L€ COBMECTHOU JIEATEIIbBHOCTH, OPraHW30BBIBATh JECUCTBUS MO €€ JOCTHUKEHUIO: PAaCIpPENCNATh POJIH,
00Cy>XKaTh MPOIECCHl U PE3YIbTAaThl COBMECTHOM pabOThl, 0000111aTh MHEHHUS HECKOJIBKUX JIIOJICH;

BBINIOJIHATh CBOIO YacTh palOOThI, JOCTUTAs KAUeCTBEHHOI'O pe3yJbTara MO CBOEMY HAIPaBJICHUIO U KOOPJIUHUPYS
CBOU JICUCTBUS C APYTUMH YJIEHAMH KOMaH/IbI;

OIICHMBATh KA4ye€CTBO CBOETO BKJIAJia B OOMIMHA MPOAYKT MO KPUTEPUSM, CAMOCTOATEIHHO C(HOPMYIUPOBAHHBIM
y4aCTHUKAMU B3aUMOJICUCTBUS.

PeryasiTuBHbIE yHUBeEpPCAJIbHbIEC YUeOHbIE 1eliCTBUS

Camoopranusanus:

BBISIBJISITH MMPOOJIEMbI B )KM3HEHHBIX U YUEOHBIX CUTYAIUsIX, TPEOYIOMHUX AT petieHus PU3nUecKUX 3HaHUH;
OpUEHTHPOBATHCSA B PA3IMYHBIX MOAXOAAX MPUHATUS PEIICHUN (MHAUBUAYAJIBHOE, PUHATHE PEIICHHS B TPYIIIE,
OPUHATHE PELICHUHN TPy );



CaMOCTOSITENIBHO COCTAaBJISATh AJTOPUTM pELICHUs (PU3NYECKON 3aJayd WU IUIaHA MCCIEAOBAHHUS C YYETOM
MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEN, apryMEHTUPOBATH MPEIaraéMble BapUaHThl PEIICHHIA;
Jes1aTh BbIOOp U OpaTh OTBETCTBEHHOCTD 32 PEILICHUE.

CaMOKOHTpO.HB, IMOIUOHAJIbHbIN NHTEJIEKT:

JaBaTh aJICKBaTHYIO OLEHKY CUTYallM1 U MPEJIaraTh IJIaH €€ N3MECHEHUS;

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

BHOCHUTb KOPPEKTHUBHI B JEATEIBHOCTH (B TOM YHCJE B XOJ BBIIOJHEHUS (PU3NUECKOIO MCCIIECIOBAHUS MM IIPOEKTA)
Ha OCHOBE HOBBIX OOCTOSITENILCTB, U3MEHUBIINXCS CUTYallUl, YCTAHOBJIEHHBIX OIIMOOK, BOZHUKILIUX TPYJHOCTEH;
OLIEHMBATh COOTBETCTBHE PE3YJIbTATA LIEIU U YCIOBUSIM;

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

NpU3HaBaTh CBOE MPAaBO Ha OMMOKY MpH pelieHUH (PU3NYECKUX 3a7ad WM B YTBEP)KICHHUSIX HA HAYYHBIC TEMbI U
TaKO€ K€ IPaBO IPYyroro.

HHPEAMETHBIE PE3YJIBTATBI

K xoH1y oOyuenus B 7 Kjiacce npeMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE JOJKHBI OTpaxaTh C(HOPMUPOBAHHOCTD Y
0Oy4Jaronuxcst yMEHUM:

UCIIOJb30BaTh MOHATHS: (U3MUECKUEe M XHMUYECKUE SIBJICHUS, HAOJIOJIEHUE, HKCIEPUMEHT, MOJENb, T'MIOTE3a,
€IMHULBI (PU3MYECKUX BEJIWYMH, aTOM, MOJIEKyJla, arperaTHbleé COCTOSIHMSI BewiecTBa (TBEpHIOE, KHJKOE,
ra3zoo0pa3Hoe), MEXaHWYeCKOe JBWXKEHUE (paBHOMEpPHOE, HEPAaBHOMEPHOE, NPSIMOJMHENUHOE), TPACKTOPHUs,
paBHOJICUCTBYIOIIAs cuiia, nedopmMaius (yrnpyras, IiacTUH4eckasi), HEBeCOMOCTb, COOOIIAIOIINECS COCYIbL;

paznuuath sBiIeHUs (auddy3us, TEIIOBOe NBUKEHUE YaCTHUI[ BEIIECTBAa, PABHOMEPHOE BHUKEHHE, HEPAaBHOMEPHOE
IBUKEHUE, WHEPIIMSI, B3aUMOJICHCTBUE TEJ, pABHOBECUE TBEPJBIX TEJN C 3aKPEIUIEHHOM OChIO BpallleHus, Iepeaada
JaBJICHUS TBEPABIMHU TeJaMH, XUAKOCTAMHU W Ta3aMmH, aTMoc(hepHoe IaBieHHe, MIaBaHWE Tell, MpEeBpallCHUs



MEXaHUYECKON SHEPIHH) 10 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OINBITOB, AEMOHCTPUPYIOUIUX TaHHOE
duznyecKoe sBICHUE;

pacrno3HaBaTh NPOSBICHUE W3YYEHHBIX (DU3MUECKUX SBJICHUN B OKPYXKAIOLUIEM MHUpPE, B TOM 4HuciIe (HU3NUECKHE
SBJICHUSI B IPUPOJC: IPUMEPHI IBMXKECHMS C PA3JINYHBIMU CKOPOCTSIMH B JKUBOW U HEXKUBOU IIPUPOJE, NEHCTBUE CHUIIBI
TpPEeHHsI B MPHUPOJEC M TEXHHUKE, BIUSHUE aTMOC(HEPHOrO JABICHHS Ha XUBOW OpPraHu3M, IUIaBaHUE PBIO, pblYard B
TEJIE YEeJIOBEKa, MPU 3TOM MEPEBOAMUTH NMPAKTHUECKYIO 337adyy B y4eOHYIO, BBIIEIATH CYIIECTBEHHBIE CBOMCTBA
(mpu3HaKy) GU3HUECKUX SIBICHUI;

ONUCHIBaTh W3YUYEHHbIE CBOMCTBA T€NI U (PU3NYECKUE SBIICHUS, UCIONB3Ys (PU3MUECKHE BEIMUYMHBI (Macca, 00bEM,
IUJIOTHOCTH BEILECTBA, BPEMs, IIyTh, CKOPOCTh, CPEIHASI CKOPOCTh, CUJIa YIIPYTOCTH, CWJIA TSKECTH, BEC Teja, CUila
TpeHusi, JaBlieHue (TBEPAOro Tena, JKUJIKOCTH, ra3a), BbITAJKHUBAIOLIAs CHUJIa, MEXaHWYecKkas padoTa, MOIIHOCTH,
IJIEYO CHJIbI, MOMEHT CHJIbI, KOA(P(ULIHUEHT MOJE3HOro JEHCTBUS MEXaHW3MOB, KMHETHYECKas W MOTEHLHAJbHAs
SHEPrusl), MpU ONUCAHUU MPABUIBHO TPAKTOBATh (PU3MUYECKUI CMBICI MCIOJIb3YyEMbIX BEJIMUYMH, UX 00O3HAUEHUS U
€IMHULIBI (PU3MYECKUX BEJIMYMH, HAXOAUTh (POPMYJIbI, CBSI3bIBAIOLINE JAHHYIO (PU3NYECKYIO BEJIUYUHY C JPYTHMMHU
BEJIMUYMHAMU, CTPOUTH TpaUKU N3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJTUUMH;

XapaKTEepHU30BaTh CBOMCTBA TeJ, (PU3MYECKUE SIBJIECHUS M MPOILECCHI, MCHOJb3ys IpaBuia CIOKEHUS CUi (BIOJIb
oJHOM TipsiMoit), 3akoH ['yka, 3akoH Ilackans, 3akoH ApxuMena, IpaBWIO paBHOBeCHs phidara (0Ji0Ka), «30J10TOE
PaBUJIO» MEXaHUKH, 3aKOH COXPAaHEHHs] MEXaHWYECKOW >HEpPruu, MpU ATOM JaBaTh CJIOBECHYIO (HOPMYIHPOBKY
3aKOHA U 3alIMChIBATh €70 MaTEMAaTUYECKOE BBIPAKEHHUE;

OOBACHATH (U3UYECKUE SIBJICHUSA, TMPOLECChl M CBOWCTBA T, B TOM YHCIE€ U B KOHTEKCTE CHUTYalMil
MPAKTUKOOPUEHTUPOBAHHOTO XapakTepa: BBISBISITh MPUUNHHO-CIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE n3 1-2
JIOTUYECKUX IIaroB C OMoOpod Ha 1—2 M3y4EHHBIX CBOWCTBA (PU3WYECKUX SBICHUH, (PU3MUECKUX 3aKOHA WIU
3aKOHOMEPHOCTH;

pemath pacuéTHble 3a1a4u B 1-2 neiicTBUs, UCTIONB3Ys 3aKOHBI U (POPMYJIbI, CBA3BIBAIOIINE (PU3NUECKHUE BEINYMHBIL:
Ha OCHOBE aHAJIM3a YCJIOBUS 3a/1a4y 3alHUChIBATH KPATKOE YCIOBUE, MOJCTABIATh (PU3NUYECKHE BEIMYUHBI B (POPMYIIbI
U TPOBOJUTH pPAcy€Thl, HAXOAUTh CIPABOYHbIC JIaHHbIE, HEOOXOAMMBIEC [Jisi pEUIeHUs 3a/Jad, OLICHUBAaTh
PEATUCTUYHOCTH MOTYYEHHON (U3UYECKON BETNUHHBI;



pacrno3HaBaTh IpoOJIEMbl, KOTOPbIE MOXKHO PEIIUTh MPU MOMOIIHN (PU3NYECKUX METOJOB, B OMMCAHUU UCCIIETOBAHUS
BBIJICTISITh TIPOBEPSIEMOE MPEAINoioKeHne (TUMOTe3y), pa3inuyaTh M HHTEPIPETUPOBATH IMOJYUYEHHBIN pe3ynbTar,
HAXOJUTh OIMIKUOKH B XOJI€ OMBITA, JIEIaTh BBIBOJIBI 110 €r0 PE3YJIbTaTaM;

IPOBOJUTH OMBITHl MO HAOMIONCHUIO (PU3WYECKUX SBICHUN WM (PU3NYECKUX CBOMCTB Tel: (POpMYyJIHpPOBATH
MIpOBEPsiEeMbIEC TPEANONOKEHHUS, COOMPATh YCTAHOBKY U3 MPEIOAKEHHOTO 000pYyI0BaHUS, 3aMCHIBATh XOJI OTbITa U
(bopMyIMpOBaTh BHIBOIHI,

BBITIOJHATh TMpsIMbIe HM3MEPEHUS PACCTOSIHMS, BPEMEHM, MacChl Tena, 00bEMa, CHIBI M TEMIEPaTyphl C
UCIIOJIb30BAaHUEM AHAJIOTOBBIX M IHUGPOBBIX MPUOOPOB, 3aMUCHIBATH IMOKa3aHUs MPUOOPOB C YUETOM 3aJaHHOU
a0COIOTHOM MOTPEIIHOCTH U3MEPEHU;

MPOBOANTH HCCIIEIOBAaHUE 3aBUCUMOCTH OJHOW (DM3MUECKON BEIWYMHBI OT APYroil ¢ MCHOJIB30BAaHWUEM TPSIMBIX
M3MEpEeHNil (3aBUCHMOCTH TYTH PAaBHOMEPHO [BIKYIIETOCS Tela OT BPEMEHH IBWKCHHS Tela, CHIBI TPEHUs
CKOJIb)KEHUSI OT Beca Tella, KauecTBa 0OpabOTKU MOBEPXHOCTEN TEN M HE3aBUCUMOCTH CHJIBI TPEHHUS OT IUIOLIAAU
COTIPUKOCHOBEHUS TE€J, CUJIbl YIPYTOCTH OT YAJMHEHUS IPYKUHBI, BBITAJIKUBAIOIIEH CUIIBI OT 00bEMA MOTPYKEHHOM
YacTH TeNa U OT IJIOTHOCTH KUAKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTHU TeNa, OT IIyOUHBI, HA KOTOPYIO IIOTPYKEHO
TEJI0, YCIIOBUW IJIaBaHUA TE€J, YCIOBHM paBHOBECHs pbluara M OJOKOB), y4acTBOBAaTh B IJIAHUPOBAHUU YYEOHOTO
WCCIIEIOBaHMs, COOMPATh YCTAHOBKY W BBITIOJNHATH HM3MEPEHUs, CIeays MPEAoKeHHOMY IUIaHy, (UKCHPOBATH
pe3yJIbTaThl MOJIYYEHHON 3aBUCUMOCTH (PU3MYECKUX BEJIMYMH B BUJAE MPEMAJIOKEHHBIX TAaOIUI U rpaduKoB, AejaTh
BBIBO/JIbI [10 pE3yJIbTaTaM UCCIIEIOBaHMS;

MPOBOANTH KOCBEHHBIE U3MEPEHHs (U3NYECKUX BEIUYUH (TUIOTHOCTH BEIIECTBA JKUIKOCTH W TBEPIOTO Tema, CHIa
TPEHHsSI CKOJIbKEHUS, TaBJICHUE BO3/yXa, BRITATKUBAIOIIAS CHJIA, JECHCTBYIONIAs HA TIOTPYKEHHOE B KHUAKOCTH TEJIO,
KOA(UITMEHT MOJIE3HOTO JIEHCTBUS MPOCTHIX MEXAHU3MOB), CIIEAYys NPEII0KEHHON MHCTPYKIIMH: TIPU BBITOJHEHUU
U3MEpEeHH coOUpaTh SKCIIEPUMEHTAIbHYIO YCTAHOBKY M BBIYMCIISATH 3HAYEHHE HCKOMOM BEJIMYHUHBI;

coOI01aTh TIpaBuiIa TEXHUKHU 0€30MMacHOCTH TIPpH paboTe ¢ 1ab0paToOpHBIM 000PYI0BAHHUEM;

yKa3bIBaTh MPHUHIMIBI JEHCTBUS MPHUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI, TEPMOMETpP, AUHAMOMETP,
COOOIIAIOIIUECS COCYIbI, 0apOMETp, phIvar, MOABMKHBIN 1 HETIOABIKHBIN 070K, HAKIIOHHAS TIJI0CKOCTH;



e XapaKTEepU30BaTh MPUHIUIIBI JEHCTBUS U3YUCHHBIX MPUOOPOB U TEXHUUECKUX YCTPOMCTB C OMOPOM HAa UX ONMUCAHUS
(B TOM u4wncne: MNOALIMIHUKHK, YCTPOMCTBO BOJOMNPOBOAA, THUAPABIMYECKUI IIpecc, MAaHOMETP, BBICOTOMED,
HOPIIHEBOM HACOC, apEOMETP), UCIIOJIb3YSl 3HAHUS O CBOMCTBAX (PM3MUECKUX SIBICHUN U HEOOXOAUMBIEC (PU3NUYECKHUE
3aKOHBI U 3aKOHOMEPHOCTH;

e TPHUBOJIUTH MPUMEPHI (HAXOAUTh MHPOPMAIIHIO O MIPUMEPAX) MPAKTUYECKOTO UCIOIB30BaHUs (PU3NUECKUX 3HAHUH B
MOBCETHEBHON JKM3HM JUIsi obOecrieueHHs: Oe30macHOCTH Tpu oOpallleHHd C NpudopaMu U TEXHUYECKUMU
YCTPOMCTBAMH, COXPAHEHHUS 310POBBS U COOJIIOIEHUSI HOPM 3KOJIOTMYECKOTO IMOBEJIEHUS B OKPYKAIOLIEH CPEJIE;

e OCYUIECTBJIATb OTOOP MCTOYHUKOB MHpOpManu B MIHTEpHETE B COOTBETCTBUHU C 33JaHHBIM IMOMCKOBBIM 3aIlIpOCOM,
Ha OCHOBE MMEIOLIMXCA 3HAHUM M MyTEM CPaBHEHMs PaA3IMUHBIX HMCTOYHHMKOB BBIACIATH MH(OPMALMIO, KOTOpas
ABJISIETCS] IPOTUBOPEUYMBOM UM MOYKET OBITh HEJOCTOBEPHOM;

e HCIOJb30BATH MPHU BBINOJHEHUU YUYEOHBIX 3aJaHUN HAYYHO-TIOMYJSIPHYIO JUTEpaTypy (PU3MYECKOro conaepkaHus,
CIpaBOYHbIE MaTepUaibl, pecypchbl ceTh MIHTepHET, BlaAeTh NpuéMaMi KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpa3zoBaHUs
MH(pOpPMaAIMHU U3 OJJHOW 3HAKOBOM CUCTEMBI B IPYTYIO;

e CO37aBaThb COOCTBEHHbIC KpAaTKHWE MUCBMEHHBIE U YCTHBIE COOOIEHHUS HAa OCHOBE 2—3 HMCTOYHUKOB HH(pOpManuu
(pU3HUECKOro COAEpKaHUsA, B TOM 4YHUCIE MyOJWYHO JenaThb KpaTKUE COOOIIEHHS O pe3yibTaTax MPOEKTOB WIU
y4eOHBIX HCCIEOBaHUM, MPU ITOM TI'PAMOTHO MCMOJIB30BATh WM3YUYEHHBIN MOHATUIHBIA ammapaT Kypca (U3UKH,
CONPOBOXK/IATh BBICTYIUICHHE ITPE3CHTALINEN;

e IIpYU BBINOJIHEHUU Y4YEOHBIX MPOEKTOB M MCCIEIOBAHUMN paclpenessiTh OO0S3aHHOCTH B TPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMH 33J1a4aMU, CIEAUTh 3a BBIIIOJHEHUEM ILJIaHA JIEWCTBHM, aJleKBATHO OLIEHUBATh COOCTBEHHBIN BKJIA]
B JICATEILHOCTb IPYIIIbI, BEICTPAUBATh KOMMYHHKAaTUBHOE B3aMMOJICWCTBUE, YUUTHIBASI MHEHUE OKPYKAIOLIUX.

K xoH1y oOyuenus B 8 kiiacce nmpeMeTHbI€ pe3yabTaThl HA 0a30BOM YPOBHE JIOJKHBI OTpaxaTh C(HOPMUPOBAHHOCTD Y

00y4Jaronuxcst yMEHUM:

e HCNOJB30BATh NOHATHS: Macca W pa3sMEPbl MOJIEKYJ, TEIUIOBOE JABMKEHHUE aTOMOB M MOJIEKYJ, arperaTHble
COCTOSIHMSI BELIECTBA, KPUCTAJUIMYECKHME W aMOp(HBbIE Teja, HACHIIICHHBIM M HEHACHIIIEHHBIA Map, BIAKHOCTb
BO3/lyXa, TEMIlepaTypa, BHYTPEHHSS DSHEPIus, TEIJIOBOW JBUTATENb, 3JEMEHTAPHBIM JIEKTPUUECKUN 3apsij,
ANEKTPUYECKOE T10JI€, IPOBOJIHUKHU U TUSJIEKTPUKH, TIOCTOSIHHBIA 3JIEKTPUUECKUI TOK, MATHUTHOE T0JIE;



paznuyaTh SBJIEHUA (TEIUIOBOE PACIIMPEHHWE M C)KaTue, TeIUlolepenaya, TEIIOBOE pPaBHOBECHE, CMayWBaHME,
KalWUISIpHbIE SIBJICHUS, WCHApeHWe, KOHACHCAlus, IUIaBJICHUE, KpUCTauM3alus (OTBEpIAEBAHHE), KHUIIEHUE,
Teruionepeaaya (TEIIONPOBOJHOCTh, KOHBEKIIMS, HW3IIyYEHHE), OSJCKTPU3ALMs TeJ, B3aUMOJEHCTBUE 3apsjoB,
JNEUCTBUS DJIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJECHCTBUE MAarHUTOB, JEHCTBUE MAarHUTHOTO TOJISI HA
IIPOBOJIHUK C TOKOM, 3JIEKTPOMArHUTHAsI MHAYKLHS) IO ONUMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SBIICHUE;

pacrmo3HaBaTh MPOSBICHUE W3YYCHHBIX (DU3MUECKUX SBICHUN B OKPYXKAIOUIEM MHUpE, B TOM uucie (hu3nueckue
SABJICHUS B MPHUPOJE: MOBEPXHOCTHOE HATSHKECHUE M KaNWUISPHBIE SIBIICHHUS B NPHUPOAE, KPUCTAIUIBI B MPUPOJE,
nznydyenue CoiiHLA, 3aMep3aHue BOJOEMOB, MOpCKUE Opusbl, oOpa3oBaHHE pOCHI, TyMaHa, HWHeEs, CHera,
ANIEKTPUYECKUE SIBJICHUS B arMmoc(epe, FIEKTPUUECTBO KUBBIX OPraHU3MOB, MAarHUTHOE IMoJie 3eMild, Apeud
IIOJIIOCOB, POJIb MATHUTHOTO TOJISL JJISl KU3HU Ha 3eMile, MOJISPHOE CUSHHE, TP ATOM IEPEBOAUTH MPAKTUYECKYIO
3aj1a4y B y4EOHYIO, BBIIETATh CYIIECTBEHHbBIE CBOMCTBA (PU3HAKH) (PU3UUECKUX SIBJICHUI;

ONUCHIBAaTh M3yYEHHBIE CBOMCTBA TeN M (PU3NYECKUE SIBICHHUS, UCHOJB3Ys (PU3MUECKUE BEIUYMHBI (TEMIEparypa,
BHYTPEHHSSI DHEPIUs, KOJWYECTBO TEIUIOTHI, YJEJIbHAs TEIUIOEMKOCTb BEILIECTBA, YZElbHAs TEIUIOTA IUIABJICHUS,
yJelibHAsl TEIUIoTa NapooOpa3oBaHMs, yAelbHas TEIUIOTAa CrOpaHUs TOIUIMBA, KO3(P(PUUMEHT MOJIE3HOTO IEUCTBUS
TEIUIOBOM MAILMHBI, OTHOCUTENbHAS BIIAXXHOCTH BO3/yXa, JJICKTPUYECKHM 3apsj, CWJIA TOKA, JJIEKTPUYECKOE
HanpsOKEHUE, COIMpPOTUBJIICHHE IMPOBOJHUKA, YJEIbHOE CONPOTHBIEHHE BEIIECTBA, paboTa U  MOIIHOCTh
AJIEKTPUYECKOTO0 TOKa), MPU OMHCAHUM MPABUJIBHO TPAKTOBAaTh (DU3MUECKUH CMBICI HCIOJIb3YEMBIX BEJIMYHH,
000O3HAaUeHUs W €AUHUIBI (U3UUYECKUX BEJIMYMH, HAXOAUTh (OPMYJbI, CBS3BIBAIOUIME JaHHYIO (DU3UUYECKYIO
BEJIMYUHY C APYTUMU BEIMYMHAMU, CTPOUTH rpaMKN U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIHYNH;
XapaKTepU30BaTh CBOWCTBA TeJ, (PU3MYECKHUE SBIEHUS M MPOLECChl, MCHOIb3YS OCHOBHBIE MOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON TEOPUM CTPOEHHS BEIIECTBA, NPUHLHII CYNEPHO3ULUU TOoJIeH (HAa KadyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHs 3apsna, 3akoH Oma s ywacTka nenu, 3akoH Jxkoyns—JIeHua, 3aKoH cOXpaHEHUs
SHEPTUH, IPHU 3TOM JaBaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA U 3aITUCHIBATh €0 MAaTEMAaTUYECKOE BBIPAKEHUE;
OOBACHATH  (PU3MYECKHE TPOIECChl M CBOMCTBA TeJ, B TOM 4YHUCI€ M B KOHTEKCTE CHUTyalHl
MPAKTUKOOPHUEHTUPOBAHHOTO XapaKTepa: BBISBISTh NMPUUMHHOCIEICTBEHHBIE CBA3M, CTPOUTH OOBACHEHUE U3 1-2



JIOTUYECKUX IIMaroB C OMopodl Ha |—2 WM3y4EeHHBIX CBOWCTBA (M3UYECKUX SIBICHWUN, (DU3NYECKUX 3aKOHOB WIIH
3aKOHOMEPHOCTEN;

pemiaTh pacuéTHbIC 3a7a4l B 2—3 MeHCTBUS, UCTIOB3YsI 3aKOHBI U (POPMYJIBI, CBA3BIBAIOIINE (DU3NUSCKUE BEIIMUUHBI:
Ha OCHOBE aHajW3a YCJIOBUA 3aJla4d 3aIlMChIBATh KPATKOE YCJIOBHUE, BBIABIATh HEAOCTATOK JAHHBIX JJIS PEIICHUS
3a/1aud, BBIOMpaTh 3aKOHBI W (OPMYJBI, HEOOXOMWMBIE i €€ pelieHHs, MPOBOAUTH PAcu€Thl M CPaBHUBATH
MOJIYYeHHOE 3HAUCHHE (PU3NUECKON BETUIHHBI C U3BECTHBIMU JAHHBIMHU;

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOKHO PEIIUTh MPU MOMOIMN (PU3NIECKUX METOAOB, HCIIOIL3YS OMHUCAHUE
WCCIICIOBAHUSI, BBIJICIATh IPOBEPSEMOE TPEAINOJI0KEHUE, OICHUBATH IPABUJIBHOCTh IMOPAJIKA MPOBEIACHUS
HCClIeI0BaHMs, JIeJaTh BHIBOJIBI;

MIPOBOAUTH ONBITHI MO HAOIIOACHUIO (U3UYECKUX SIBJICHUN WM (PU3HMYECKUX CBOMCTB Tl (KamWUIAPHbBIC SBICHUS,
3aBUCUMOCTbH JaBJIEHHUS BO3yXa OT €ro o0bEéMa, TeMIepaTypbl, CKOPOCTH IpOIlecca OCThIBAHUS U HArpeBaHUs MpHU
U3JIYYCHUU OT I[BETa M3JIydaromiel (TMOrJIoIaroIiei) MoBEepXHOCTH, CKOPOCTh HCIAPEHMS BOJBI OT TEeMIIEpaTyphbl
KUIAKOCTH W IUIOMAAM €€ MOBEPXHOCTH, OJJEKTpU3alUid TEJI W B3aUMOJCHCTBUE JJIEKTPUUECKUX 3apsJIOB,
B3aMMOJICICTBUE TIOCTOSIHHBIX MAarHWTOB, BHU3YAJIM3alldsi MArHUTHBIX IIOJIEM ITIOCTOSIHHBIX MArHUTOB, JCHUCTBUS
MAarHUTHOIO MOJISI Ha MPOBOJHUK C TOKOM, CBOWMCTBA 3JIEKTPOMArHUTA, CBOMCTBA AJIEKTPOJBUTATENS MOCTOSHHOTO
TOKa): (hOPMYyJIUPOBATH MPOBEPSIEMbIEC MPENOI0KEHUSI, COOMPaTh YCTAHOBKY M3 MPEIJIOKEHHOTO 00OpYA0BaHUS,
OTIMCHIBATH XOJ1 OIBITA U (DOPMYJIMPOBATH BHIBOJIHI,

BBITMIOJIHATH TPSMBIE U3MEPEHUSI TEMIIEPATyphbl, OTHOCUTEIBHON BJIAXXHOCTH BO3/lyXa, CHJIbI TOKA, HAIPSIKCHUSA C
HCIIOJIb30BaHUEM AHAJIOTOBBIX MPUOOPOB M AATYMKOB (PU3MYECKUX BEJIIMYUH, CPABHUBATH PE3yJIbTAThl U3MEPEHUM C
y4ETOM 3aJIaHHOU a0COTIOTHON MOTPEIIHOCTH;

MPOBOAUTH HCCIEIOBAHUE 3aBUCUMOCTH OJHOM (PU3MUECKON BEIWYUHBI OT JIPYTOM C HCIOJIB30BAaHUEM MPSIMBIX
U3MepeHUH (3aBUCHMOCTD CONPOTUBIICHUSI IIPOBOIHUKA OT €T0 JUTHMHBI, ITIOIAAN TTONEPEYHOTO CEUYSHUS U YACTBbHOTO
COITPOTHUBIIEHUS BEIIECTBA MPOBOJHMKA, CHJIBI TOKA, UAYIIETO 4€pe3 NPOBOAHUK, OT HAIPSIKEHUS HAa MPOBOIHUKE,
UCCIIEIOBAHUE TIOCJICIOBATEIBHOTO W MapaJlJIeIbHOTO COCIUHEHUN MPOBOJHUKOB): IJIAHUPOBATH HCCIIEIOBaHUE,
coOMpaTh YCTAaHOBKY W BBIMIOJHATh HW3MEPEHUS, CIeays MNpeaIoKeHHOMY TIUlaHy, (DUKCHUPOBATh pe3yJbTaThl
MOJTyYeHHOM 3aBUCUMOCTH B BUJIE TAOJIUII U TPaUKOB, A€TIaTh BEIBOABI IO pe3yIbTaTaM UCCIIEIOBAHMUS,



MPOBOAUTH KOCBEHHBIE M3MEPEHUS (PU3NUYECKUX BEIUYUH (yAelbHas TEIIOEMKOCTh BELIECTBA, COMPOTUBIICHHUE
MPOBOAHMKA, padOTa U MOIIHOCTh AJIEKTPUUECKOTO TOKA): MIIAHUPOBATH U3MEPEHHS, COOMPATh SKCIIEPUMEHTAIILHYIO
YCTaHOBKY, CIEys MPEIIOKEHHOW HHCTPYKIIUHU, U BBIYUCIIATh 3HAUEHUE BEJINYNHBIL;

coOJII0/1aTh MpaBuiia TEXHUKHU 0€30MMacHOCTH IpH paboTe ¢ 1abopaTOpHBIM 000PYI0BAHHUEM;

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

pacno3HaBaTh MPOCTbIE TEXHUYECKHUE YCTPOMCTBA M HW3MEPUTENIbHBIE MNPUOOPHI MO CXEMaM M CXEMAaTHUYHBIM
pUCYHKaM (PKUJKOCTHBIM TEPMOMETP, TEPMOC, ICHUXPOMETP, THUTPOMETpP, JABUIaTelb BHYTPEHHErO CrOpPaHMS,
AJIEKTPOCKOI, PEOCTaT), COCTABIATH CXEMbBl JJIEKTPUYECKUX LENEld C IOCIEHOBATEIbHBIM M NapaJlIeIbHBIM
COEIMHEHUEM 3JIEMEHTOB, pa3jinyasi yCIOBHbIE 0003HAUEHUS SJIEMEHTOB IEKTPUUECKUX LIETICH;

OPUBOJUTH NPUMEPHI (HaXOIUTh MH(GOPMALIKIO O IPUMEPAX) MPAKTUUYECKOIO MCIIONb30BaHMsl (PU3NUECKUX 3HAHUU B
MOBCEHEBHOM >KM3HU JUIsl oOecnedeHus: Oe30lacHOCTH Mpu OOpalieHMH C NpudopaMH M TEXHUYECKUMU
YCTPONCTBAMHM, COXPAHEHHUS 3J0POBBS U COOJIIOIEHUSI HOPM 3KOJIOTUYECKOT0 MMOBEJICHUS B OKPY KaIOIIEH cpee;
OCYIIECTBIIATh MOMCK MH(pOpMaLUK (PU3NUECKOro cojepxaHus B VHTepHETe, HA OCHOBE MMEIOUIMXCSA 3HAHUM U
MyTEM CpaBHEHUS JTOMOJHUTEIbHBIX HCTOUHUKOB BBIICISTh HHPOPMAIUIO, KOTOpas SIBJISIETCS MPOTUBOPEUYUBOM MiH
MOKET ObITh HETOCTOBEPHOM;

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

co371aBaTh COOCTBEHHBIC MHCHMEHHBIE M KPaTKHUE YCTHBIE COOOIICHMs, 0000mas MHPOpMAIMI0O M3 HECKOJIbKHX
UCTOYHUKOB (DU3MYECKOTO COJAEpX aHUSA, B TOM YHCIE MYyOJUYHO NPEACTABIIATH Pe3yJbTaThl MPOEKTHOM WU
UCCIIEN0BATEIIbCKON NEATENBbHOCTH, NIPU 3TOM T'PAMOTHO MCIIOJb30BaTh M3YUYCHHBIA TOHSATUMHBIA anmapar Kypca
(u3MKH, COMPOBOXKIATh BHICTYIIJICHHE MPE3EHTAIUEH;



IpPU BBIIIOJIHEHUN Y4Y€OHBIX MPOEKTOB M MCCIACAOBAHUN (DU3MUECKHX MPOLIECCOB PaACIpenemsTh O0S3aHHOCTH B
IpynIe B COOTBETCTBUU C IMOCTABJIECHHBIMU 33/1a4aMU, CJIEIUTh 3a BBIIIOJHEHUEM ILJIaHA JEHCTBUN U KOPPEKTUPOBATH
€ro, aJeKBaTHO OILICHMBAThb COOCTBEHHBI BKJIaJ B JIE€ATEIbHOCTh TPYIIbI, BBICTPAaUBaTh KOMMYHUKAaTHBHOE
B3aUMOJENCTBHE, IPOSABIIASA TOTOBHOCTh pa3peniaTb KOH(PIUKTHI.

K xoniy oOyuenus B 9 ki1acce mpeIMeTHbIE pe3yJIbTaThl HA 0230BOM YPOBHE JOJKHBI OTPaXKaTh C(HOPMUPOBAHHOCTD Y
0o0y4JaronMxcs yMEHUM:

WCIIOJB30BaTh MOHSTHUA: CUCTEMa OTCU€Ta, MaTepuaibHas TOYKA, TPACKTOPHS, OTHOCUTEIBHOCTh MEXaHHYECKOTO
NBIDKEeHUS, nedopManms (ympyras, IUlacTHYecKas), TpeHHE, IEHTPOCTPEMUTEIBHOE YCKOpPEHHE, HEBECOMOCTh H
Heperpy3Ku, MEHTP THKECTH, aOCOIIOTHO TBEPIOE TEJO0, IIEHTP TSHKECTH TBEPJOTO Tella, pAaBHOBECHE, MEXaHUUYECKHUE
KoJieOaHUs U BOJIHBI, 3BYK, MH(GPA3BYK U YIBTPA3BYK, JIEKTPOMArHUTHBIE BOJIHBI, IIKaia 3JIEKTPOMAarHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh M JTAJIbHO30PKOCTh, CIEKTPhl UCHYCKAaHUS U TMOIJIOLIEHUs, albda, OeTa- U ramMMa-u3IydeHus,
U30TOIIbI, siACpHAs YPHEPTETHKA,;

paznIuyuath SBJICHUS (paBHOMEPHOE W  HEPAaBHOMEPHOE MPSIMOJMHEHMHOE JBIKCHHE, PaBHOYCKOPEHHOE
IpSMOJIMHEHHOE JBMIKEHHE, CBOOOIHOE IMaJICHUE TEJI, PABHOMEPHOE JBIKCHHE 10 OKPYKHOCTH, B3aUMOJICHCTBHE
TeJl, PEaKTUBHOE JBI)KCHHUE, KoJeOaTeabHOE IBIKCHHE (3aTyXalolllue€ M BBIHYKJICHHBIC KOJeOaHUs), PE30HAHC,
BOJIHOBOE JIBMKEHUE, OTPAKEHHUE 3BYKa, MPSIMOJMHEHHOE pacnpoCTpaHEHUEe, OTPaKCHHE M MPEIOMIICHUE CBETa,
IIOJTHO€ BHYTPCHHEE OTPAXKCHHUE CBETA, Pa3JIOKEHHE OEJIOr0 CBETa B CIIEKTP M CIIOKEHUE CIIEKTPaJIbHBIX IIBETOB,
JMCTIEPCUS CBETA, €CTECTBEHHAs PaJMOAKTUBHOCTb, BO3HUKHOBEHHE JIMHEHYATOrO CIIEKTpAa M3JIYYEHHs) II0
OTIMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OMBITOB, IEMOHCTPUPYIOIIUX JaHHOE (DU3UYECKOE SBJICHUE;
pacrio3HaBaTh MPOSIBIICHUE HU3YUYCHHBIX (DU3UYECKHUX SIBJICHUN B OKpYXKalIleM Mupe (B TOM 4YHucie (PU3NUECKue
SIBJICHUSI B TIPUPOJIC: MPWINBLI U OTJIMBBI, ABUXKEHUE TUIaHET COJTHEYHON CHUCTEeMbl, PEaKTUBHOE JIBUKEHUE >KUBBIX
OPTaHU3MOB, BOCIIPUSITHE 3BYKOB YKMBOTHBIMHU, 3€MJIETPSACEHHE, CEHCMUUYECKHE BOJIHBI, IIyHaAaMH, 3XO, I[BETa TEJI,
ONTHYECKHUE SBJICHUS B MPHUPOJE, OMOJIOTHYECKOE NECUCTBHE BUIAMMOTO, YIbTPA(PHUOIETOBOTO M PEHTTEHOBCKOTO
U3JIyYCHUN, €CTECTBEHHBIN pPaJMOAKTUBHBIM (POH, KOCMUYECKHE JIy4H, PaJUOAKTUBHOE H3JIYYEHHUE MNPUPOIHBIX
MUHEPAJIOB, NEUCTBUE PATUOAKTUBHBIX M3JYYCHUN HA OpraHM3M 4YejoBeKa), MPU ITOM NEPEBOAUTH MPAKTUUYECKYIO
3a/1auy B Y4eOHYIO, BBIJICISATh CYIIIECTBEHHBIE CBOMCTBA (IPU3HAKK) (PU3NYECKUX SBICHUM;



OMKCHIBATh W3YYEHHBIE CBOMCTBA TeN M (PU3WYECKUE SIBICHUS, HCIOJb3Ys (PU3NYECKUE BEIMYUHBI (CPEnHss U
MTHOBEHHAsi CKOPOCTh TeJa MPH HEPABHOMEPHOM JBHUKEHUHU, YCKOPEHHE, MEPEMEILEHUE, ITyTh, YII0Basi CKOPOCTh,
CWJIa TPEHUs, CUJIa YIPYTOCTH, CHJIA TSKECTH, YCKOPEHHE CBOOOAHOIO Ma/ieHuUs, BEC TENa, UMIIYJbC TEa, UMITYJIbC
CWJIbI, MEXaHUYeCKass paboTa U MOIIHOCTb, IIOTEHLIMAJIbHAS SHEPrusl TeJa, MOJHATOTO HaJ IMOBEPXHOCTHIO 3EMIIH,
MOTEHIMANbHAS SHEPIHsl CXKATOW MPYKWHBI, KUHETUYECKAasi 3HEPrus, MOJHAs MEXaHWYECKas SHEPrus, NEpPHOI U
yacToTa KoJeOaHMid, JJIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA, CKOPOCTh CBETA, IMOKa3aTelb MPEIOMIICHUS
Cpelbl), MPH OMHCAHWW TMPABUIBHO TPAKTOBATh (PM3MUECKUN CMBICI HCIONb3yEeMbIX BEIMYUH, O003HAUCHUS U
€AMHULBI (PU3MYECKUX BEJIMYMH, HAXOJIUTh (POPMYJIbI, CBSI3bIBAIOIIME AAHHYIO (PU3NYECKYIO BEJIMYHUHY C JIPYTUMHU
BEJIMYMHAMU, CTPOUTH TpaUKU U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJINYMH;

XapaKTEepHU30BaTh CBOMCTBA TN, (PU3MUECKHUE SIBJICHUS U MPOLIECCHI, UCIIONb3Ys 3aKOH COXPAHEHMS SHEPTUH, 3aKOH
BCEMHUPHOI'O TATOTEHUS, NMPUHLMI CYHEPIO3UIMN CUJl, IPUHLMUIT OTHOCUTENbHOCTU ['anmuies, 3akoHbl HplOTOHA,
3aKOH COXPAHEHUs HMMIIYJIbCa, 3aKOHBI OTPAKEHHsS M IPEJOMIICHHs CBETA, 3aKOHBI COXpPAHEHUs 3apsgoBOro M
MacCOBOI'O YHCEJ MPH SJIEPHBIX PEaKLUAX, IPU ITOM JaBaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA M 3alHCHIBATh €T0
MaTEMaTUYECKOE BbIPAKEHUE;

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

pemiath pacu€THble 3a1ayu (ONMHMparoIIMecs Ha CUCTEMY M3 2—3 YpaBHEHHId), UCIOJb3Ys 3aKOHBI U (POPMYIIHI,
CBA3BIBAIOIME (PU3NYECKHE BEIMYMHBL: HAa OCHOBE aHaM3a YCJIOBHS 3aJaud 3allMChIBaTh KPaTKOE YCJIOBHE,
BBISIBJIATh HEAOCTAIOIINE WIIM M30BITOYHBIE JAHHBIC, BIOMPATh 3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE ISl PEIICHMS,
IPOBOJUTH PACUETHI U OLIEHUBATH PEATMCTUYHOCTH MOTYYEHHOTO 3HaYeHHs PU3NUECKON BEJTMYMHBI;

pacrno3HaBaTh NPOOJEMbl, KOTOPbIE MOKHO PEUIMTh NMPU TMOMOIIM (PU3HMUECKUX METOJOB, HCIIOJIb3Ys OMHCAHHE
UCCJIEIOBAHUSI, BBIJEIATh IPOBEPAEMOE MPEANOJIOKEHHE, OLEHUBATh MPABWIBHOCTh TOPSJIKAa MPOBEICHUS
UCCJIeIOBAHUS, JIeNaTh BbIBOJIbI, HHTEPIIPETUPOBATH PE3YJIbTATHl HAOIIOACHHUI U OMBITOB;



MIPOBOJIUTH OTIBITHI MO HAOTIOAEHUIO (PU3NUECKUX SIBJICHUN MWW (PU3NIECKUX CBOUCTB TN (M3yUeHHEe BTOPOTO 3aKOHA
HrroToHa, 3aKOHA COXpaHEHUS SHEPTHH, 3aBUCUMOCTH MepHoIa KoJaeOaHnid IPYKUHHOTO MasTHAKA OT MacChl rpy3a
U JKECTKOCTH MPY>KUHBI U HE3aBUCUMOCTbh OT aMIUIMTY/bl MallbIX KoJieOaHUM, MPSIMOJIUHEHHOE paclpoCcTpaHEHUe
CBETa, pasjiokeHHe OeNoro CBeTa B CHEKTP, M3YYEHUE CBOMCTB M300pa)K€HUSI B TUIOCKOM 3€pKaje U CBOMCTB
M300paKeHHs TIpeMETa B COOMpAroNIe JuMH3e, HAOMIOMCHWE CIUIONTHBIX M JUHEHYATHIX CIIEKTPOB HW3ITyYCHHS):
CaMOCTOSTEIIFHO COOMpAaTh YCTAaHOBKY HM3 HM30BITOYHOTO Habopa 00OpYyIOBaHWS, ONUCHIBATH XOJ OMbBITA W €T0
pe3ynbTaThl, GOPMYIUPOBATH BHIBOIHI,

IPOBOJUTH MPU HEOOXOJUMOCTH CEPUIO MPSMBIX U3MEPEHUM, ONPEAeIIsis CpeJHEe 3HAUCHUE U3MEPSIEMON BEIIMUNHBI
(bokycHOe paccTossHME coOuparoliell JIMH3bI), O0OOCHOBBIBATH BBHIOOp crocoba u3MepeHus (M3MEPUTEIIBHOTO
npudopa);

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

POBOJUTh KOCBEHHBIE W3MEPEHUsS] (PU3NYECKUX BEJIMYMH (CpeIHsiE CKOPOCTh M YCKOpPEHHE Tena Mpu
PaBHOYCKOPEHHOM JIBM)KEHUHU, YCKOPEHHE CBOOOJHOTO TMAaJIeHUsI, KECTKOCTh MPYKUHBI, KOIPOUIHUEHT TPEHUS
CKOJIBKCHHS, MEXaHW4YeCKasi paboTa U MOIIHOCTh, YaCTOTa W MIEPHOJ] KOJIeOaHW MaTeMaTHUYECKOTO U MPYKUHHOTO
MasiITHUKOB, OINTHYECKash Cuja coOMparomieil JIMH3bI, paJuOaKTUBHBIA (DOH): TJIAHUPOBATH HU3MEPEHHUS, COOUpaTh
AKCIICPUMEHTAJILHYI0 YCTAaHOBKY W BBITIOJNHATH HM3MEPEHHS, CIEAysl MPEITOKEHHON HWHCTPYKIIUW, BBIYHUCIISATH
3HAUYCHUE BEJIMYMHBI U aHATTU3UPOBATH MOJIYYCHHBIC PE3YJIBTATHI C YYETOM 3aJaHHOM MOTPEITHOCTH U3MEPEHU;
coOJI01aTh MIpaBuiIa TEXHUKHU O€30MMaCHOCTH TP paboTe ¢ 1abopaTOpHBIM 000PYI0BAHUEM;

pasnuyaTh OCHOBHBIC IMPU3HAKY M3YyYEHHBIX (PU3MUECKUX MOJIEICH: MaTeprabHas ToUKa, aOCOIIOTHO TBEPIOE TEIIO,
TOYCUYHBIN HCTOYHUK CBETA, JIy4, TOHKAs JIMH3A, TUIAHETapHas MOJCIIb aToMa, HYKJIOHHAsI MOJIC)Ib aTOMHOTO SI/Ipa;



XapakTepu30BaTh MPUHIIUIBI IEHUCTBUS U3YUYEHHBIX NPUOOPOB U TEXHUYECKUX YCTPOUCTB C OMOPOM HA UX OMUCAHUS
(B TOM yucne: CHHUIOMETP, JATYMKHU TMOJOKEHUS, PACCTOSHUS M YCKOPEHUS, pPaKeTa, 3XOJOT, OYKH, MEPHUCKOII,
doToarmapar, ONTUYECKUE CBETOBO/IbI, CIIEKTPOCKOIL, T03UMETpP, Kamepa BuiibcoHa), HCONb3ys 3HAHUS O CBOMCTBAX
bu3HUeCcKUX SBICHUN U HEOOXOAUMbIE PU3NYECKUE 3aKOHOMEPHOCTH;

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

IPUBOIUTH IPUMEPHI (HAXOIUTh HHPOPMALIMIO O MPUMEPaX) NPAKTUYECKOTO UCTIOIb30BaHUs (PU3MUECKUX 3HAHUM B
MOBCEAHEBHOM JKM3HU i oOecredeHus Oe30MacHOCTU TMpu OOpalieHuH C NpubopaMu U TEXHUYECKUMU
YCTPONCTBAMH, COXPAHEHHUS 310POBBS U COOJIIOIEHUSI HOPM 3KOJIOTMYECKOT0 MOBEJEHUS B OKPY KaIOIIEH Cpee;
OCYILIECTBIIATh MOUCK HWHPopManuu (u3nyeckoro cojepkanusi B MHTepHeTe, caMOCTOATENIBHO (QOpMYIUpys
MOMCKOBBIM 3aMpoc, HAXOAUTh IyTH ONpPENENCHUs JIOCTOBEPHOCTU TMOJYYEHHON HWHQPOpMalUd Ha OCHOBE
MMEIONIUXCS 3HAHUU U JOMOJHUTEIbHBIX UCTOYHUKOB;

UCIIOJIb30BATh MPU BHITIOJIHEHUHM YYE€OHBIX 33JIaHU HAYYHO-TIOMYJISIPHYIO JUTEPATypy (U3UUYECKOTO COJSp KaHMS,
CIIpaBOYHBIE MaTepHUalibl, pecypchl cetu MIHTepHeT, BlaaeTh npuéMaMu KOHCIIEKTUPOBAHUS TEKCTA, MPeoOpa30BaHUs
nH(pOpMaIuU U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHBbIE MUCHMEHHBIE U YCTHBIE COOOIIECHUS HAa OCHOBE MH(GOPMAIMHU U3 HECKOJbKMX UCTOYHUKOB
¢u3nuecKkoro CcoAepXKaHus, IMyOJMYHO TMPEACTABIATh PE3yNbTaThl MPOEKTHOW WM  HMCCIEIOBATEIHCKON
NEATEeIbHOCTH, IPU 3TOM I'PaMOTHO UCIOJIh30BaTh U3YUEHHBIN MOHITUIHBIN amapaTr u3ydyaeMoro pasiena Gu3uku u
CONIPOBOK/IaTh BRICTYIICHHE MPE3CHTALMEN C YUETOM 0COOCHHOCTEN ayAUTOPUMN CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pa3pnen 1. ®usuka u eé poJib B NO3HAHMHU OKPY/KAKIIET0 MUpa
bu6mmoreka [IOK
1.1 o - 2
MI3HIE - Hayka 0 Hipupoae https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHACCIHE BETMHAIHEL https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METO/ MO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [leppoHayabHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
bu6nmoreka [JOK
2.1 1
CTpockue BetecTsa https://m.edsoo.ru/7f416194
59 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHUII 9 1 bubnnoreka [JOK
' BEIllECTBA https://m.edso00.ru/7f416194
bu6mmoreka [JOK
2.3 A 2
TPETATHEIE COCTORRMA BeMECTRd https://m.eds00.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBu:xeHue U B3aUMo/ielicTBHE TeJl
bu6mmoreka [JOK
A M
3 CXAHHHCCROE ABHACHHC 3 https://m.eds00.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 4 1 bu6mmoreka [JOK



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

https://m.edsoo.ru/7f416194
bubmuoreka [JOK

33 Cuma. Bugst cut 14 2 https://m.edsoo.ru/7f416194
Wroro no pazueny 21
Pa3nes 4. laB1eHue TBEPABIX TeJl, :KUAKOCTEH U Ira30B
41 JHaBnenue. llepenaua naBineHus: TBEpAbIMU 3 bubnmoreka [JOK
' TeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
42 Jlapietine KIAKOCTA > https://m.edso0.ru/7f416194
bu6mmoreka [IOK
43 ATMOChEPHOR HaBICHHC 0 https://m.edsoo0.ru/7f416194
44 JleficTBrE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HUX TEJIO https://m.edso00.ru/7f416194
Hroro no pazgeny 21
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
1 P 1
> 460Ta ¥ MOIHOCTE 3 https://m.eds00.ru/7f416194
bu6mmoreka [IOK
52 Hlpoctbie MexaHi3MbI > L https://m.eds00.ru/7f416194
bu6mmorexa [IOK
>3 Mexaniirieckas sHepris 4 1 https://m.edso0.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12



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

8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3gen 1. TensioBbIe sIBJICHUS
. bubnuorexa [JOK
11 CTpocHHe 1 CBOHCTBA BeLLCCTB ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Terumosste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
51 DIIEKTpUYECKHE 3apsibl. 3apsyKEHHbIE TeJa 7 1 bubnuorexa [JOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
N . bubnuoteka [JOK
2.2 [TocTOsTHHBIN NEKTPUYECKUI TOK 20 1 7 https://m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABJCHIE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 4
SEKTPOMArHHTHAS HHAYKLIHS https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 145



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

9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM un¢poBbie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 MexaHHYeCKOE ABUKCHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OIKCAHMS https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 2 1
SAMMOAICHCTBHE TET 0 3 https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Paznen 2. Mexannuyeckue Kojae0aHusi M BOJTHbBI
bu6mmoreka [IOK
2.1 M 7 3
CXAHMIECKHE KONEOaHHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M . 8 1 3
CXAHHYCCKHE BOJIHBI. 3BYK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15

Pasznen 3. BJICKTPOMEIFHI/ITHOQ MOJI€ M 3JIEKTPOMAIrHUTHBIC BOJIHBI

31 DJIEKTPOMArHuTHOE MOJIE U 6 9 bubnuotexa [JOK
' AJIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pa3nen 4. CBeToBbIe SIBJICHUS

4.1 3aKOHBI pacIpOCTPAHEHHUs CBETa 6 2 bubnnorexa [JOK



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

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

bubmuoreka [JOK
4.2 JIuH3bl U onTHYecKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Paszgea S. KBanToBbI€ siBJIeHUS
bubmuorexa [JOK
5.1 Hcnyckanue u moriomieHne cBeTa aroMoM 4 1 https://m.edsoo.ru/7f41ada6
bubmuorexa [JOK
52 CTPOCHIE ATOMHOIO S1pa 6 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 SnepHbie peakuuu ! 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 6. [loBTOpuTe1bHO-0000IIAK0IIM I MOYJIb
[ToBTOpEeHue u 06001IeHNE COAEepKAHUS bubnuoreka [IOK
6.1 9 2
Kypca ¢pusnku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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

HOYPOYHOE INIVIAHUPOBAHUE

7 KIIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Koutpoabnubie IIpakTuyeckue
n/n Bceero u3ydyeHusi oOpasoBaTesibHbIE
padoThbI padoTbI pecypenI
1 ®du3nka — HayKa 0 IpUpo/Ie. 1
SIBiieHust pupoabl
2 dusnyeckue SABICHUS 1
3 dusnyuecKkne BeTUYUHbBI U UX 1
U3MEPEHUE
VYpok-uccnenosanue "M3mepenue
4 TEeMIIepPaTyphl MPU TOMOIIIH 1 1
KUJKOCTHOTO TEPMOMETpPA U JaTUrKa
TeMmeparypbl"”
Metoabl Hay4HOTO MTO3HAHMUSL.
5 Onucanue GpU3NUECKUX SBICHUH C 1 bubnuorexa LIOK
N https://m.edsoo.ru/ff09f72a
MOMOIIBIO MOJIeTIEN
Ypok-uccnenosanue "IIpoepka
6 TUIIOTE3bI: JAJILHOCTH MOJIETA IIAPUKa, 1 1
MYIIEHHOTO TOPU30HTAIBHO, TEM
Oosblie, yeM OoJblie BbICOTA ITycKa"
Crpoenue BemecTBa. ONbITHI,
7 JTIOKA3bIBAIOIIUE JTUCKPETHOE 1 bubmmorexa LOK
https://m.edsoo.ru/ff09fe0a
CTPOEHHUE BEILECTBA
bu6mmoreka [IOK
8 JIBr>KeHre JacTHI] BEIIECTBA 1

https://m.edsoo.ru/ff0a013e



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

Ypok-uccnenoanue «OnbITHI 11O

9 HaOJIIOJICHUIO TETJIOBOTO PACITUPEHUS
ra3oB»
10 ArperaTHble COCTOSIHUS BEILIECTBA
Oco0OEHHOCTH arperaTHbIX COCTOSTHUI
BoJibI. O000IIIEHHE 10 pa3IeTy bubnuorexa [JOK
11
«IIepBoHauagbHbBIC CBEACHUS O https://m.edsoo.ru/ff0a0378
CTPOCHHUHU BEIIECTBA»
MexaHn4ecKoe IBUKCHUE.
12 PaBHOMepHOE 1 HEpaBHOMEPHOE bubmorera [JOK
P P P https://m.edsoo.ru/ff0a05c6
JBIKEHUE
bu6mmoreka [IOK
13 Ckopoctb. EquHuIBI CKOpOCTH
P S P https://m.edsoo.ru/ff0a079c
14 Pacuer nyTn 1 BpeMeHH IBUKCHHS bubmorexa [JOK
vt P A https://m.edsoo.ru/ff0a0ae4
15 Nuepuusa. Macca — Mepa bubnnorexka [JOK
MHEPTHOCTH TEIl https://m.edsoo.ru/ff0a0c10
16 IInotHOCTH BeliecTBa. PacueT Maccel bu6mmoreka [IOK
1 00beMa TeJa 1Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Jlaboparopnast pabota «Ornpezaenenue
IUIOTHOCTH TBEPAOTO TENA»
18 Pemenue 3agad nmo treme "[lnoTHOCTH bu6mmorexa [IOK
BemecTna" https://m.edsoo.ru/ff0al23c
Cuita kak XapakTepHUCTHKA
19 B3aumoiecTBus Ten. Cuma
ynpyrocty. 3akoH ['yka
20 JlabopaTtopHas pabota «3ydeHue

3aBUCHUMOCTH PACTAKCHUA



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c

(nedopmanun) NpyXxUHBI OT
HPUIOKEHHOM CHIIBI»

21 SIBnenune TaroreHus. Cuia TSHKECTH
CBs3b MEXKY CUJION TSKECTH U

22 Maccoii Tena. Bec tena. Pemenue bubmorexa OK

e ' | https://m.edsoo.ru/ff0al778
3aga4 1o teme "Cuiia TsHKeCTH

93 Cuiia TsSKeCTH Ha APYTHX IJIaHeTax. bubnmoreka [JOK
Du3NYECKUE XapaKTEPUCTUKHU TIAHET https://m.edsoo.ru/ff0a1502

bu6mmoreka [IOK

24 Hsmepenne cuit. JuHaMmomer

p A P https://m.edsoo.ru/ff0al8cc
bu6mmoreka [IOK

25 Bec Tena. HeBecomocth

https://m.edsoo.ru/ff0al778
CrnosxeHue IByX CUJI, HallpaBJIEHHbIX
26 10 OJTHOM IPSIMOI bubmorexa [JOK
1P ' https://m.edsoo.ru/ff0ala70
PaBHogeiicTByIOIAs CHIT

97 Pemenne 3amad mo Teme
"PaBHonelicTByroMmIast crt"

28 Cuna TpeHus u e€ Buabl. TpeHue B bubnunorexa [JOK
MIPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
Jlaboparopnast padota «3yuenue
3aBUCHUMOCTH CHJIbI TPEHHS

29 CKOJIb)KCHHS OT CHUJIbI JABJICHUS U bubmorera [JOK

a https://m.edsoo.ru/ff0alcc8
XapakTepa COMPUKACAIOIINXCS
ITOBEPXHOCTEW»

30 Pemenue 3agad Ha onpeneneHue
PaBHOJECUCTBYIOLIEH CUIIBI

31 Pemenue 3anau mo temam: «Bec bu6nmoreka [JOK

Tenay, «I'paduueckoe n3o0pakeHne

https://m.edsoo.ru/ff0alde0



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0

cuy, «Cuibly, «PaBHOIEHCTBYIOIAS
CHII»

KonrponsHas padora no remam:
«MexaHn4eckoe JBKeHUE», «Macca,

32 IUIOTHOCTBY, «Bec Temay,
«['paduueckoe n3o0pakeHne CUI»,
«Cue»

33 Jasnenne. CriocoObl yMEHBIIICHUS U bubnnoreka [JOK
YBEIIMYCHUS JABJICHUS https://m.edsoo.ru/ff0a20a6
JlaBiieHue ra3a. 3aBUCUMOCTD

34 aBJIEHH ra3a OT 00bEMa bubmorexa LOK
a ’ https://m.edsoo.ru/ff0a2376
TEeMIIEPATypPhI
Ilepenaua naBneHus TBEPALIMU

35 TeJ‘EIBfH xclil KOCTSAMU H faﬂsaMH bubmorexa HOK

> KHA ’ https://m.edsoo.ru/ff0a25b0
3akoH Ilackais

36 JlaBiieHWE B )KUJKOCTH U Ta3e, bubnuoreka [JOK
BBEI3BAHHOE JIEUCTBUEM CHIILI TSKECTH https://m.edsoo.ru/ff0a2718

37 Pemenue 3aigaud nmo teme «/laBnenue B bubmuorexa [JOK
JKMIKOCTH U rase. 3axkoH Ilackais» https://m.edsoo.ru/ff0a2826

bu6nmoreka [JOK

38
Coobmaromuecs cocyp! https://m.edsoo.ru/ff0a2970

39 I'mnpasanuecknii mpecc bubmiorexa LOK

P p https://m.edsoo.ru/ff0a3136

40 Manomerpsl. [lopuiaeBoi
JKUJIKOCTHBIA HAcOC
ATmochepa 3eMiIM U IPUYKHBL € bubnnorexka [JOK

41
CYILIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a

42 Bec Boznyxa. AtmocdepHoe bubnnorexka [JOK



https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a

JaBJICHHUC

https://m.edsoo.ru/ff0a2b5a

N3mepenue atMochepHOro AaBJICHUS.

bu6mmoreka [IOK

43 Omneit Toppuuemiu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCThH aTMOC(HEPHOTO
44 JABJICHUS OT BBICOTHI HAJl yPOBHEM bubmmorexa LIOK
https://m.edsoo.ru/ff0a2fc4
Mops
45 Bapomerp-anepoua. Atmochepnoe bubmuorexa [IOK
JIaBJICHUE Ha Pa3JIMYHbIX BBICOTaX https://m.edsoo.ru/ff0a2fc4
46 Pemrenue 3amau o reme "
ATmocdepHoe naBneHue"
JleiicTBHE KUAKOCTH U Ta3a Ha
47 MOTPYKEHHOE B HUX TEJIO. bubmmorexa [JOK
https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
Jlaboparopuas pabota «OnpeneneHue
48 BBITAJIKUBAIOILECH CHIIbI, bu6mmoreka [IOK
JIEHCTBYIOLIEH HA TEJIO, IOTPYKEHHOE https://m.edsoo.ru/ff0a33fc
B KHUJIKOCTH)»
Jlaboparopnast pabota 1mo Teme
49 «MccneqoBanne 3aBUCMMOCTH BeCa bubnuoteka [JOK
TeJa B BOJIE OT 00bEMA MOTPYKEHHOM https://m.edsoo.ru/ff0a3514
B KHUJIKOCTb YacTH TEIa»
bu6mmoreka [IOK
>0 llnapattite Ten https://m.edsoo.ru/ff0a3a96
JlaboparopHnast pabota
51 "KoHcTpynpoBaHue apeomeTpa win
KOHCTPYHPOBAHUE JIOJKH H
onpeJiereHue e€ rpy30no bEMHOCTH"
52 Pemenue 3agau mo remam: «IlnaBanue bu6mmoreka [IOK



https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96

cynoB. Bo3nyxoruiaBanue,
«/laBieHue TBEPABIX TEN, )KUIKOCTEH
H Ta30B»

https://m.edsoo.ru/ff0a3654

KonrtponsHas pabora o teme

53 «J/laBieHue TBEPABIX TN, KUAKOCTEN

U Ta30B»
bu6mmoreka [IOK

>4 Mexatiiecicas padora hittps://m.eds00.ru/ff0a3f82

bu6mmoreka [IOK

> Mormg0CT®. EAHHaTE: MOmEoCTH https://m.edsoo.ru/ff0a3f82
VYpok-uccnenosanue "Pacuér

56 MOIITHOCTH, Pa3BUBAEMOI1 ITPH 1
noabéMe o Jiectauie"

57 IIpocteie MexaHu3Mbl. Peryar.

PaBHOBeCcHE cui Ha ppiuare
Pbruaru B TeXHHKE, OBITY U IPUPOJIE.

58 JlaGopatopHnas pabora 05 bubnuoreka [IOK
«HMccnenoBanue ycioBHil paBHOBECHS https://m.edsoo.ru/ff0a478e
peIyara»

59 Pemenue 3anau mo teme «Y cioBus bu6mmorexa [IOK
paBHOBECHS phlUara» https://m.edsoo.ru/ff0a48a6
Koaddunment nonesnoro necTpust
Mexanusma. Jlaboparopnas padota

60 . 0.5
«M3mepenue KII/ naknonHOM
IIJIOCKOCTH»

61 Pemenue 3amaa mo teme "Pabora, bubmuorexa [JOK
MotrHocTh, KIT/" https://m.edsoo.ru/ff0a4c48

62 MexaHnueckast PHEpIHsl. bubnuorexa [IOK



https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48

Kunernyeckas v noTeHuaibHas
SHEprus

https://m.edsoo.ru/ff0a4252

63

64

65

66

3aKOH COXpaHEHHUs MEXaHUYECKON
SHEPTUU

YPOK-3KCIIEpPUMEHT I10 TeEMe
"DKCIEpUMEHTAIBHOE ONPEICIICHUE
W3MEHEHUS KUHETUYEeCKOW 1
MOTEHIIMATILHON SHEPTUU TIPU
CKaThIBAaHUHM TEJIA MO0 HAKJIIOHHOM
MJI0OCKOCTH"

KontponbHas paboTa mo teme
«PaboTa 1 MOIIHOCTb. DHEPTHUs»

PesepBHrlit ypok. Pabota ¢ Tekctamu
o TeMe "MexaHnueckoe IBrKeHue"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4360

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4ee6

67

Pesepubiit ypok. Pabora ¢ Tekctamu
o TeMe "JlaBieHue TBEPABIX TeN,
JKUIKOCTEN U Ta30B"

bu6nmoreka [JOK
https://m.edsoo.ru/ffOa4ffe

68

PesepBHrlit ypok. Pabora ¢ TekcTamu
o teMe "PadoTta. MOIIHOCTE.
Ouneprus"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

12



https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KVIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgponbie
Tema ypoka Konrpoabnsie IIpakruueckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
OcHOBHBIE TOJIOKEHUSI MOJIEKYJIIPHO-
1 KMHETHYECKON TEOPUHU U X OIBITHBIC 1 bubmorexa LHOK
P https://m.edsoo.ru/ff0a5256
MTOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJI 1
3 Mogenu TBEpIOTO, )KUAKOTO U 1 bubnnoreka [JOK
ra3000pa3HOro COCTOSTHUM BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEHHE CBOMCTB TBEPIOTO,
4 KHUJKOTO U Ta3000pa3HOTr0 COCTOSIHHIMA 1
BEILIECTBA HA OCHOBE MOJIOKECHHI
MOJICKYJSIPHO-KUHETHYECKON TeOpHH
bu6nmoreka [JOK
5 Kpucrannmueckue u amopdusie Tena 1
P pd https://m.edsoo.ru/ff0a5800
5 CmauvBaHMe U KallWJUISIPHOCTb. 1 bubnmnorexa [JOK
IToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacliupeHue u cxaThue 1 bubmmorexa [OK
P P https://m.edsoo.ru/ff0a5a26
Temmnepatypa. CBsi3b TeMIIEpaTyphl CO
8 CKOPOCTBIO TETIOBOTO JIBUKECHHS 1
YaCTHUII
9 Buytpennss sueprusi. Crioco6st 1 bubnnorexka [JOK
M3MEHEHUs BHYTPEHHEN SHEPruun https://m.edsoo.ru/ff0a5c60
10 Bune! teronepenaun 1 bubnnorexka [JOK



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60

VYpoxk-konpepenuus "[Ipakrnyeckoe
HCIOJIb30BAHUE TEIIOBBIX CBOMCTB

https://m.edsoo.ru/ff0a6412

bubmuorexa [JOK

1 BEIIIECTB U MaTEPHUAIOB B LIEJISIX https://m.edsoo.ru/ff0a65c0
sHeprocoOepekeHus "

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

13 VYpaBHeHHEe TEIIOBOrO OanaHca. bubnnoreka [JOK
TemnooOMeH U TETIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGoparopHnas pabora

14 "UccnenoBanue sBICHUS bubmuorexa [JOK
TEI1I000MEeHa MPU CMENTUBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOAHOW U Topsiueit BoabI"
Pacuer konmuecTBa TEIIOTHI,

15 HEOOXOUMOTO JIJIsI HarpeBaHuUs Tea
Y BBIIESIEMOT0 UM TIPU OXJIAXKICHUU

16 JlaboparopHast pabota "Onpenenenue bubnuotexa [JOK
YACIBHOU TEIJIOEMKOCTH BemecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus ToIIMBa. Y IeibHas TEIioTa bubnmnoreka [JOK
CTOpaHHUs https://m.edsoo.ru/ff0a7b5a
[1naBneHue u oTBEpACBaHHE

18 KPUCTAJUTMYECKUX 1;Ie[n. VY nenvHas bubmmorexa [TOK

https://m.edsoo.ru/ff0a71d2

TEeIJIOTa TUIaBICHUS

19 JlabopaTtopHas pabota "OnpeneneHue bubnuorexa [JOK
yE€IbHOM TEIUIOTHI TUIaBJIeHUs JIbaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpa3oBanue U KOHIEHCAITHS. bubmuorexa [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c

21 Kunenue. Y aenapHas TemnoTa bu6nmoreka [JOK



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c

napooOpa3oBaHUs M KOHJICHCAIUH.
3aBUCHMOCTh TEMIIEPATYPhI KUITCHHSI
OT aTMOC(HEPHOTO JTaBICHHS

https://m.edsoo.ru/ff0a786¢

22

Brnaxxnocts Bo3nyxa. JlabopaTopHas
pabota "Onpenencane
OTHOCUTENIHOM BJIAXXKHOCTU BO3ayXxa"

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

23

24

Pemenue 3amau Ha onpeencHue
BIJIQYKHOCTH BO3/TyXa

[TpuHIMIBI paOOTHI TETIIOBBIX

nsurareneif. [lapoBast TypOuHa.
JIBurarenab BHYTPEHHETO CrOpaHUs

25

KII/ TermmoBoro nBurarens.
TenoBble ABUTATENN U 3aILIATA
OKpY’Karollel cpebl

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

26

27

28

29

3aKOH COXpaHEHUSI U MTPEBPALLICHUS
OHCPIHYH B TCIJIOBBIX IMpOLECCax

[ToaroroBka K KOHTPOIBHOM paboTe
1o TeMme "TenaoBrIe ABJICHUS.
N3menenne arperaTHbIX COCTOSTHUI
BemecTsa"

KonTponbHas pabota mo Teme
"TermnoBble siBIecHUA. VI3MeHeHne
arperaTHbIX COCTOSIHMH BeniecTa"
Dnektpusanus Ten. [[Ba pona
AIEKTPUUYECKUX 3apsI0B

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

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a86ae

30

VYpoxk-uccienoBanue "IIeKTpuzanus
TeJ UHAYKIUEN U TIPH
CONPUKOCHOBEHHUH"



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

B3aumMozeicTBue 3apsyKeHHBIX TEIL.

bubmuorexa [JOK

31 3akon Kynona https://m.edsoo.ru/ff0a87e4
DNeKTpUYECcKoe MoJie.
32 HanpsiykeHHOCTB JIEKTPUYECKOro bubnuoreka [IOK
nosst. [IpuHnmn cynepnosunuu https://m.edsoo.ru/ff0a8a0a
3JIEKTPUYECKUX IMOJIEN
Hocurenu snexTpuueckux 3apsiios.
33 OnemeHTapHbId 3apsn. CTpoeHue
aToMa
34 [IpoBOIHUKY W TUAIEKTPUKU. 3aKOH bu6mmoreka [IOK
COXpAaHEHUS JIEKTPUYECKOI0 3apsijia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3agau Ha npuMeHeHUE bubnuorexa [JOK
CBOMCTB AJICKTPUUECKHUX 3apsiIOB https://m.edsoo.ru/ff0a90cc
DNEeKTpUUECKUN TOK, YCIIOBUS €r0
36 cymiecTBoBanus. ICTOUHUKH bubnorexa [IOK
https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKa
37 JleicTBUSI 2JIEKTPUUECKOTO TOKA bubmmorexa LIOK
https://m.edsoo.ru/ff0a96hb2
VYpok-uccnenosanue "Jleiictue
38 AIIEKTPHUYECKOTO TIOJIS Ha TIPOBOJHUKH 1
U AUDJIEKTPUKHU"
39 DNEeKTpUYECKU TOK B METaJlJIax, bubnmnorexa [JOK
JKUIKOCTSIX U razax https://m.edsoo.ru/ff0a9838
40 DnexTpuueckas LUenb U e€ COCTaBHbIE
4acTu
Cuna Toxka. JlabopaTtopHas pabora
bu6nmoreka [JOK
41 "N3mepeHue U peryiupoBaHue CUIbI 0.5

ToKa"

https://m.edsoo.ru/ff0a8bd6



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6

DNEKTPUUECKOE HANIPSKEHUE.
BoasT™metp. JIaboparopHas pabota

bubmuoreka [JOK

42 "M3MmepeHue u peryanpoBaHue 05 https://m.edsoo.ru/ff0a9e14
HarpsoKeHus"

43 CornpoTuBiieHIE TPOBOJHUKA. bubnmoreka [JOK
VY ienpHOE CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTopHas paboTa "3aBUCUMOCTh

44 3JIEKTPUYECKOTO COMPOTUBIICHUS 1 bubnnoreka [JOK
MPOBOJHUKA OT €T0 JJIMHBI, TUIOIIAIH https://m.edsoo.ru/ff0aa738
MONEPEYHOI0 CEYEHUs U MaTepuana"
3aBUCUMOCTh CHJIBI TOKA OT

45 HanpsbkeHus. 3akoH OMa i1 yyacTka bubnmorexa [IOK

https://m.edsoo.ru/ff0aad4a

Lemnu
JlaGoparopHnas pabota
"HccnenoBanue 3aBUCUMOCTH CHITBI

46 TOKa, UIYILETO Yepe3 PE3UCTOP, OT 1 bubmmorexa [JOK

https://m.edsoo.ru/ff0aa04e

CONPOTUBIIEHUS PE3UCTOPA U
HaIpsDKEHUs Ha pe3ucrope”

47 [TocnenoBarenbHOE U MapaAIIIEIBHOE
COEIMHEHMS IPOBOJHUKOB
JlabopaTtopHas pabota "I[IpoBepka

48 IIpaBUJIA CIIOKEHUS HAIIPSHKEHUN ITPU 1 bubnnoreka [JOK
IIOCJIEI0BATEIILHOM COCIMHEHHUH IBYX https://m.edsoo.ru/ff0aaas8
pe3uctopos”
JlabopaTtopHas padora "IIpoBepka

49 MIpaBUJIa JUI CHJIbI TOKA ITPU 1 bubnnorexka [JOK

napajuieIbHOM COeTMHEHUHU
pe3uctopos”

https://m.edsoo.ru/ff0aadle



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

Pemenue 3a1a4 Ha npuMEHEHUE

50 3akoHa Oma 1 pa3InyHoOro buGnnorexa LIOK
p https://m.edsoo.ru/ff0aaf8a
COCIMHECHHMS TIPOBOJHUKOB
51 PaboTta 1 MOIITHOCTH AIEKTPUIECKOTO bubnnoreka [HOK
ToKka. 3akoH Jlxoyns-Jlenna https://m.edsoo.ru/ff0ab124
JlaGoparopHas padora "Onpenenenue
52 a60TpLI u II:/IOH_IPII)OCTI/I 3JIeKTpI/IquKoro Bubmaorexa ITOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DIEeKTPUYECKHE LIS U MTOTpeOuTen
53 DIIEKTPUUECKOI DHEPTUU B OBIT bubmmorexa [TOK
p p Y https://m.edsoo.ru/ff0ab660
KopoTtkoe 3ambikanmne
[ToaroroBka Kk KOHTPOJILHOI paboTe
o TeMe "DIeKTpUUECKHUE 3apsabl.
54 3apsoKeHHbBIE TeJl;)a " UX ’ bubmmorexa [TOK
P . . https://m.edsoo.ru/ff0abd2c
B3aumoercTBusl. [10CTOSIHHBIH
ANEKTPUYECKUN TOK"
KonTponbhas pabota no teme
"DHEeKTPUUECKHE 3aPSIIbI.
55 3a H)KCI:IHBIG Tena I/IpI/IX bubmorexa HOK
P o . https://m.edsoo.ru/ff0abea8
B3aumoercTBus. [10CTOSIHHBIN
AIEKTPUUYECKUN TOK"
56 ITocTossHHBIE MATHUTEI, UX
B3aUMOJIENCTBUE
VYpok-uccnenosanue "M3ydenue bubnmnoreka [JOK
57 N
MOJIEW ITIOCTOSIHHBIX MarHuToB" https://m.edsoo.ru/ff0ac3d0
MarnutHoe 1ojie. MarHuTHoe I10J1e
bu6nmoreka [JOK
58 3eMJIH U €ro 3HaYeHHue JUIS )KU3HU Ha

3emie

https://m.edsoo.ru/ff0acOba



https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
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59

OmnsIT OpcTena. MarHuTHoe nojie
JIEKTPUUYECKOro Toka MarHutHoe
10JI€ KaTyIIKU C TOKOM

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac1d?2

60

[IpuMeHeHue >eKTPOMarHiuToB B
texHuke. JJaboparopuas pabota
"N3y4yeHue neicTBUSI MarHUTHOTO
T0JIs1 HA MPOBOJIHUK C TOKOM"

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac74a

61

DNEeKTPOABUTATEIb IOCTOSIHHOTO
Toka. Mcnons3oBanue
ANEKTPOABUraTEIeH B TEXHUUECKUX
YCTPOMCTBAX U HA TPAHCIIOPTE.
JlaGoparopHnas pabota
"KoHcTpynpoBaHue u usyueHue
paboTHI AJIeKTpoaABUTATENS "

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac86¢c

62

OmnbrTel @apasest. 3akoH
ANEKTPOMArHUTHOM MHIYKITHH.
IIpaBuio Jlenna

63

Onektporereparop. Crocoos
MTOJTYYEHUS DJIEKTPUICCKOW dSHEPTHUH.
DNEeKTPOCTAHIIUN Ha
BO300HOB/IIEMBIX UCTOYHUKAX
SHEPTUHU

64

65

66

[ToaroroBka Kk KOHTPOJILHOM padoTe
o TeMe "DIIEKTPUYECKUE U
MarHvuTHBIC SBICHUS"

KonTponbHas pabota mo teme
"DJIeKTpUUECKUE M MAaTHUTHBIC
sIBJICHUS "

PesepBHbIit ypok. PaboTa ¢ Tekctamu

bubmuorexa [JOK
https://m.edsoo.ru/ff0acb14

bu6mmoreka [JOK



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

o teme "TeroBele sBiaeHus"

https://m.edsoo.ru/ff0accse

PesepBHbIil ypok. Pabora ¢ TekcTamu

R . bubmuorexa [JOK
o7 HO TEME HOCTUMHH,I: " 1 https://m.edsoo.ru/ff0acdc6
AIEKTPUUYECKUN TOK
68 PesepBHbIii ypok. Pabora ¢ Tekctamu 1
1o Teme "MarHuTHsble siBiIeHUs"
BIIIEE KOJIMYECTBO YACOB I1
OBl OJI CTBO HACOB IIO 68 145

I[TPOT'PAMME



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

9 KJIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
(1)
Jlj;-n Tewa ypoka Bcero Konrpoaririe  Ipakriieckue fl[:;:eﬂl/lﬂ :)I;I:)l;l;z?;feﬂbnme
padoThI padoThI pecypeni

1 MexaHnueckoe JBI)KEHUE. 1
MarepuanbHas TOUKa

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

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

4 nBrokeHue. CpeHsisi U MTHOBEHHas 1
CKOpPOCTh

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

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

7 YCKOpEHHUSI Teja Mpu 1 1 bubnmnorexa [JOK
PaBHOYCKOPEHHOM JBHKEHUU T10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM TUIOCKOCTH"

3 CBoboanoe nagenue tei. OnbITh 1
lanunes

9 PaBHOMEpHOE ABUKEHUE 110 1 bu6muoreka [JOK

OKPYKHOCTH. HCpI/IOJI 1 4acCcToTa

https://m.edsoo.ru/ff0ael76



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

oOpamienus. JIuneiinas u yriosas

CKOpPOCTH
10 LenTpocTpeMUTENbHOE YCKOPEHHE
1 [IepBeiit 3akon HeroTona. Bektop bubmmoreka [JOK
CHJIBL https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroTona. Bu6muotexa [JOK
PaBHoOpnelicTByrOIIAs cHita https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HerotoHa. bubnnorexa [JOK
Cyneprio3unus cui https://m.edsoo.ru/ff0ae982
14 Pewrenue 3a1au Ha npuMeHeHUe bubmmoreka [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
bubmmoreka [JOK
15 Cuuia ynpyrocri. 3akon I'yka https://m.edso:;.[ ru/ff0aeca?
16 Pemenue 3amau no reme «Cuia
YIIPYTOCTH
17 Jlaboparopnas pabota «Ornpezaenenue bubnnorexa [JOK
KECTKOCTHU IIPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnnorexa [JOK
18 Cua Tperms https://m.edSO(])_.[ ru/ff0af738
19 Pemenne 3agau mo teme «Cuna bu6nmorexa LIOK
TpEHUD) https://m.edsoo.ru/ff0afa26
20 Jlaboparopnas pabota "OnpeneneHue bubmuoreka [IOK
KO3 PHUIIMEHTa TPEHUS CKOIBKEHUS" https://m.edsoo.ru/ff0af8be
Pemrenue 3agad mo teMe "3aKOHBI
21 Herorona. Cuna ynpyroctu. Cuna bromorexa LIOK
. https://m.edsoo.ru/ff0afb8e
TPEHUS
99 Cuiia TsSKeCTH U 3aKOH BCEMUPHOTO bubnmnorexa [JOK

TATOTEHUS. Y CKOpEeHHE CBOOOHOTO

https://m.edsoo.ru/ff0af044



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

HaacHus

Ypok-koHpepenius "JIBuxeHue Ten

23 BOKPYT T'PaBUTAIIMOHHOTIO LIEHTpa
(Conneunas cucrema). 'amaktuxu"
Pemrenue 3agad mo treme "Cuia
24 TSDKECTU U 3aKOH BCEMHUPHOTO bubmorexa LOK
" P https://m.edsoo.ru/ff0af5f8
TATOTEHUS
o5 [lepBas kocMHUYecKasi CKOPOCTb. bubmmoreka [JOK
HesecomocTs u neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBeCHE MaTepUAIIBHONW TOYKHU.
AOGCOTIOTHO TBEPIOE TEIIO. bubmmoreka [JOK
26 N
PaBHOBecue TBEpIOTO TENA C https://m.edsoo.ru/ffOafe36
3aKperIEHHON OChIO BpAIICHUS
27 Mowment cuisl. LenTp TspKECTH
98 Pemenue 3amau nmo teme "MoMeHT bubnunoreka LIOK
cunbl. L{enTp TsxkecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOIBHOM paboTe MO
29 TeMe "MexaHn4ecKoe IBUKEHUE bubnmorexa OK
. " ' https://m.edsoo.ru/ff0b0408
BzaumopeiicTBue Ten
KonTponbhas padota no teme
30 "MexaHNYeCcKOe IBUKEHUE bubnnorexa [JOK
N ' https://m.edsoo.ru/ffOb06ec
Bzanmoneiicrue ten"
Nmnynec Tena. Umnynse cuiibl. 3aKoH
31 COXpaHEHUs UMITyJbca. YTIPYroe u bubmmorexa [JOK
p y o pyT https://m.edsoo.ru/ffOb07fa
HEYMPYroe B3auMOJICHCTBIE
Pemenue 3agad mo reme "3akoH but6mmoreka [IOK
32 "
COXpaHEHUs UMITYJIbCa https://m.edsoo.ru/ffob096¢c
33 VYpoxk-koHpepenuus "PeakTuBHOE



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

JBUKEHHE B IPUPOJAE U TEXHUKE"

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

MeXaHHYECKUX KOJIeOaHUsIX



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

46

Jlaboparopnas pabota «OnpeneneHue
YaCTOTHI U TIEpHO/Ia KoJeOaHui
PY)KUHHOTO MasTHHUKa»

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

47

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

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

48

49

50

Mexaunueckue BoJHBL. CBOWCTBA
MEXaHU4eCKHUX BOJIH. [IpogosibHbIE
MOIEPEYHBIE BOJTHBI

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

3Byk. Pacnipoctpanenue u oTpaxeHue
3ByKa

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

51

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

52

53

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKYyCTHYECKHUI PE30HAHC
Ypok-koHpepeHus "YIbpTpa3ByK u
nHOPa3BYK B IPUPOJE U TEXHHUKE"

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

54

[ToaroroBka Kk KOHTPOJILHOUM paboTe MO
TeMe "3aKOHBI COXPaHEHHSI.
Mexanunueckue kojaeOaHus U BOJHBI"

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

55

Kontponbras paboTa mo teme
"3akoHbI cOXpaHeHus1. MexaHn4eckue
KoJieOaHus U BOJTHBI"



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

DNeKTPOMarHuTHOE IoJIe.

bubnunoreka LIOK

56
DJIEKTPOMArHUTHBIEC BOJIHBI https://m.edsoo.ru/ffOb2abe
S7 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH
Ypok-koudepennus "llkana
58 3J€KTPOMArHUTHBIX BOJIH. bubmmoreka [JOK
Hcnonb3oBaHue 31€KTPOMarHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH I COTOBOI CBA3H"
Vpok-uccnenosanue "MU3yuenue
P . 7 bubnuorexa [IOK
59 CBOMCTB AJICKTPOMArHUTHBIX BOJIH C
| https://m.edsoo.ru/ffOb2c6c
MTOMOIIIbI0 MOOMIJIBHOTO TeledoHa
Pemenue 3agau Ha onpeneneHue
60 9aCTOTHI U JUTMHBI 3JICKTPOMAarHUTHOU
BOJIHBI
DneKTpoMarHuTHasi IpUpoIa CBETa.
61 Cko ZI():TI) cBeTa Bomrl)osme CBOICTBa bubmmorexa [JOK
P ' https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrounnku ceera. I[IpsaMonuneitHoe
62 acrpoCTpaHEHUE CBETa. 3aTMEHUS bubmorexa HOK
PacpocIp ' https://m.edso0.ru/ff0b3658
Connua u Jlynst
3aKOH OTpa)KeHHs CBETa. 3epKaia.
63 PemeHHep3aI[aq Ha II I/IMeHeIi-II/Ie bubnmorexa HOK
P https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAXKCHHSI CBETa
64 [Ipenomiienue cBeta. 3aKoH bu6muoreka [IOK
MPEJIOMJIEHUSI CBETA https://m.edsoo.ru/ff0b3aea
[TonHOE BHYTpEHHEE OTpAKEHNE CBETA.
65 chonw%ﬁie HOHHorpo BHYTPEHHETO bubmmorexa [JOK
y1p https://m.edsoo.ru/ffOb3c5c
OTpPaKCHHS B ONTHYECKHUX CBETOBOAX
66 JlaGopatopHnas pabora "HccnenoBanue



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

3aBUCUMOCTH YTJIa MPETOMIICHUS
CBETOBOTO JIy4a OT yTIJIa MaJIcHUus Ha
rpaHule "BO3ayX-CTEKJIO

Ypok-koHpepennus "Vcnons3oBaHue

67 MIOJIHOTO BHYTPEHHETO OTPAXKCHHUS:
CBETOBO/IbI, OIITUKOBOJOKOHHAS CBS3b"
68 Jlun3zel. OnTudeckas CUiia JIMH3BI bubmmorexa [JOK
https://m.edsoo.ru/ffOb3f2c
. bubnuorexa [IOK
69 [TocTpoenne N300paKeHHUI B IMH3AX
p P https://m.edsoo.ru/ff0b444a
JlaGopatopHnast padota "Onpenenenue
70 dox SHOFI()) pachos{HHs{ u OII)TTquCKOfI bubsmorexa [IOK
Y ’ ) https://m.eds00.ru/ff0b4206
CHJIBI COOMpArOLEei INH3bI
7 Ypok-koHpepeHnus "OnTudeckue bubnnoreka [JOK
JTUH30BBIC IPHOOPHI" https://m.edsoo.ru/ffOcOa7e
bu6nmorexa LIOK
72 I'na3 xak ontuueckas cucrema. 3peHue
https://m.edsoo.ru/ff0b4684
73 VYpoxk-koHpepenuus "Jledexrsr
3penus. Kak coxpanuts 3penue"
Paznosxenue 6eoro ceera B CIEKT).
74 Omnbitel HetoTona. Crnoxenue bubmuoreka [IOK
CIEKTpaJIbHBIX LBETOB. [Jucnepcus https://m.edsoo.ru/ff0c0f4c
CBeTa
JlabopaTtopHas padota "OMBITHI 11O
pa3IoKEHUIO OENIOro CBeTa B CIEKTP U
but6mmorekxa [IOK
75 BOCTIPUSATHIO 1IBETA IPEIMETOB MPH HX

HaOJII0ICHNH Yepe3 [BETOBbIE
¢buabTpel"

https://m.edsoo.ru/ff0cOe2a



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

VYpok-nipaktukym "BonHoBbie

76 CBOICTBA CBETa: IUCIICPCHUS,
uHtephepennus u qudpakmus"
77 Omnsitel Pe3epdopaa u ruranerapHas bubnmnoreka HOK
MOJEJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Moaens aroma bopa
Hcnyckanve U MOTJIONICHUE CBETa
79 atomoM. KBanTel. JInHeluaTeie bubmmorexa [JOK
' ’ https://m.edsoo.ru/ff0c144c
CHEKTPBI
VYpok-npaktukyMm "Habnrogenue bubnnorexa [JOK
80 "
CIEKTPOB UCIIYCKaHUs https://m.edsoo.ru/ff0c1550
81 PamnoakTBHOCTE U €€ BHIBI bubmmorexa [JOK
A A https://m.edsoo.ru/ff0c1672
Crpoenue atomHoro siapa. Hykinonnas bubnnoreka [JOK
82
MOJIEITh https://m.edsoo.ru/ffOc18ac
83 PannoakTuBHBIE NIpEBpALICHUS. bubmmnoreka HOK
N3oTomnsl https://m.edsoo.ru/ffOclal4
84 Pemenue 3agau mo teme: bubmmoteka IIOK
"PanuoakTuBHBIC MpeBpamieHus" https://m.edsoo.ru/ffOclb4a
85 [lepuon nmonypacnana
Ypok-koupepenius "PagnoakTHBHbIE
86 I/IBIZJ)'I eHI/I:Ib Bpn ; oze M)Ie 12000303 (S brbmmorexa LTOK
i | PHPOJE, MEAMIITE, https://m.edsoo.ru/ff0c2126
TEXHHUKE
SAnepHeie peakuu. 3aKOHBI
87 ccjlx paHeHESI 3aH${ OBOT'O M MAacCOBOT'O bubmorexa [TOK
P AR https://m.edsoo.ru/ff0c1c58
qucel
88 DHeprus CBA3U aTOMHBIX sifep. CBs3b bubnmnorexa [JOK

MAacCCBI 1 DHEPIruu

https://m.edsoo.ru/ffOcld7a



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

89

Pemenue 3apau no reme "Snepueie
peakuun"

90

91

92

93

Peakuuu cunTe3a U 1eneHus s1ep.
Ncrounuku sHeprun ConHua v 3BE37
Ypok-koudepennus "SAnepHas
sHepreTuka. JleicTBus
PaZMOaKTUBHBIX U3ITy4YEHUH Ha KUBbIE
opraHu3msl"

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

KonTponbnas pabota no teme
"DJIeKTPOMarHuTHOE MOJIE.
DNEeKTPOMarHUTHbIE BOJHBI.
KBanToBsbI€ siBeHUS"

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

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

94

[ToBTOpenue, o600IIEHNE.
JlaGopaTopHble pabOThI 110 Kypcy
"B3aumonericteue ten"

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

95

[ToBTOpenue, 06o61meHue. Pemenue
PACUCTHBIX U KAYCCTBCHHBIX 3aJa4 I10
teme "TeruoBbie mporecch”

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

96

97

IToBTrOopenue, o6o0mmenue. Pemenune
pacUYeTHBIX M KaYeCTBEHHBIX 3a/1a4 I10
teme "KIIJ[ TerioBsix nqurarenei"

IToBTrOopenue, o6o0menue. Pemenue

pacUeTHBIX U Ka4ECTBEHHBIX 3a]1a4 110
teMe "KIIJI[ anekrpoycTtaHOBOK"

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

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



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

[ToBTOpenue, o6o0mIeHNE.

bubnunoreka LIOK
%8 ‘J‘Ia6opaTop HbIC pa60"TH 1o Xypey 1 1 https://m.edsoo.ru/ff0c2c52
CBeTOBBIE SIBICHUS
[ToBTropenue, o6o0menue. Pabora ¢
99 TEKCTaMH I10 TeMe "3aKOHBI 1 buGnuorexa [IOK
. https://m.edsoo.ru/ffOc2d6a
COXPAHCHUS B MEXaHHUKE
[ToBTOpenue, o600meHne. Pabora ¢
100 Tekcramu 1o teMe "Koiebanus u 1 bubnnorexa IOK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, 0600meHne. Pabora ¢
101 TeKkcTaMH 110 TeMme "CBeTOBEBIE 1 bubnnorexa [JOK
" https://m.edsoo.ru/ff0c3044
SIBJICHUS
[ToBTOpenue, o600meHne. Pabora ¢
102 Tekcramu 1o TeMe "KBaHToBas u 1
snepHas pusuka"
OBHIEE KOJIMYECTBO YACOB I10 102 97

[NPOTPAMME



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

YYEBHO-METOJANYECKOE OBECIIEYEHHUE OBPA30BATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

» duszuka: 7-i kiacc: 0a30BbIN ypoBeHb: yueOHUK, 7 kiacc/ [lepoeimkun .M., IBanoB A.U., AKIIMOHEpHOE OOIIIECTBO
«3narensctBo «IIpocBemienue»

» Gusuka: 8-i kiacc: 6a30BbI ypoBeHb: yueOHUK, 8 kiacc/ [lepoimkun Y. M., UBanoB A. 1., AkiimonepHoe o0IIECTBO
«3narensctBO «IIpocBemienue»

» ®usuka: 9-i1 kacc: 0a30BbI ypoBeHb: YyueOHUK, 9 knacc/ [leppimkun M. M., I'ytauk E. M., BanoB A. U., I[lerpoBa M.

A., AxunonepHoe o6mectBo «M3narensctBo «IIpocBenienue

METOIUYECKHUE MATEPHUAJIBI JJJIS1 YUYUTEJISA

1) ®usnka: 7-i kinacc : 0a30BbI YPOBEHb: MeTOAMYECKOE TTocodue kK yueOHuky WM. M. Tlepoimkuna, A. . MBanosa / O.
A. YUepnuxoa, C. H. I'manenkosa, B. B. KynpsiBues.

2) ®usuka : 8-i kimacc : 0a30BbIA YPOBEHB : METOIMYECKOe mocodue k yueonuky M. M. [epsiikuna, A. . Banosa / O.
A. Yepnukosa, C. H. I'manenkoBa, B. B. Kyapssues. — 3-¢ u3z., nepepad. — Mocksa : [IpocBemenue, 2023

3) ®usuka : 9-i kiacc : 6a30BbIi YPOBEHB : MeToMuecKoe mocooue k yueonuky M. M. Ileperkuna, E. M. T'ytauk, A. W.



NBanosa, M. A. IlerpoBotii / O. A. Uepaukosa, C. H. 'manenkosa, B. B. Kyapssnes. — 3-e u3z., nepepad. — Mocksa :

IIpocsemenne, 2023.

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU HHTEPHET

bubnnoreka - Bc€ mo npeamety «Pusuka». - Pexxum gocryma : http://www.proshkolu.ru

» BuneoomnbiTel Ha ypokax. - Pexum nocrtyna: http://fizika-class.narod.ru

» Equnast KoJuteKIus mudpoBbIX 00pa3oBaTelbHBIX pecypcoB. - Pexxum moctyna : http://school- collection.edu.ru
 laTepecHbie MaTepuabl K ypokaM (GU3UKH 110 TeMaM; TECThI IO TeMaM; HarJIIHbIC TOCOOUS K YpOKaM. - Pesxxum
noctyna : http://class- fizika.narod.ru

* [ludpossie oOpa3oBaTenbHbIE pecypChl. - PeskuMm goctyma : http://www.openclass.ru

* DJICKTPOHHBIC YUeOHHUKH 10 pusuke. - Pexxum noctymna : http://www.fizika.ru



