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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma mo ¢u3uke Ha ypOBHE OCHOBHOI'O OOIIEro o0pa3oBaHHsS COCTaBJEHAa Ha
OCHOBE TOJIOKEHUI U TpeOOBaHUI K pe3ysibTaTaM OCBOCHHUS HAa 0a30BOM ypOBHE OCHOBHOM
oOpazoBaTenbHON mporpammsbl, npeactaBieHHbix B OI'OC OO0, a Ttakxke ¢ yd€ToMm
dbenepanpHOil pabodeit mporpamMMbl BocnuTanus U KoHuenmuu mnpernojiaBaHus y4eOHOTO
npeamera «DPusukar.

CopepxaHue  mporpaMmbl M0 (U3MKE  HAmpaBleHO Ha  (OpPMHUpPOBaHUE
€CTEeCTBEHHO-HAYYHON T'PAMOTHOCTH OOYYAIONIMXCS W OpPraHM3alui0 M3y4eHUs (PU3NKUA Ha
NeATeIbHOCTHOM OCHOBE. B mporpamme mo (u3uKe yU4UTHIBAIOTCS BO3MOXKHOCTH y4€OHOTO
npeamera B peanuzanuu TpeboBanuiik ®I'OC OOO k mIaHUPYEMBIM JIMYHOCTHBIM U
METanpeIMETHBIM  pe3yJibTaTaM  OOydeHHs, a TakKe  MEXIPEAMETHbIE  CBS3U
€CTEeCTBEHHO-HAYUYHBIX YU4EOHBIX MPEIMETOB HA YPOBHE OCHOBHOT'O 00IIIET0 00pa30oBaHUsI.

[Iporpamma 1o ¢u3uke ycTaHaBIMBAET paclpejereHue yaeOHOro Marepuana o rojaam
oOydeHus (Mo Kiaccam), TpeayiaraeT MPUMEPHYIO TOCIEI0BATEIbHOCTh HM3YYCHUS TEM,
OCHOBAaHHYI0O Ha JIOTMKE pPa3BUTUS TMPEIMETHOIO COJAECpXKaHUA U YYETE BO3PACTHBIX
O0COOCHHOCTEH 00yJarOIIUXCS.

[Iporpamma 1o ¢usuke pazpaboTaHa C IEJIbI OKa3aHUS METOJAMYECKON IMOMOIIU
YUHTEII0 B CO3JIaHUH pabovelt mporpaMMBbl 10 y4eOHOMY TIPEAMETY.

®usnka ABISETCS CHUCTEMOOOPA3YIOIIMM JUIsl €CTeCTBEHHO-HAYYHBIX  y4eOHBIX
IPEIMETOB, TOCKOJIBbKY (U3UUYECKHE 3aKOHBI JIeKaT B OCHOBE IPOIIECCOB M SIBIICHUH,
U3y4aeMbIX XUMHUEH, OMoJIoTHeH, acTpoHOMUEeH U (pu3nyeckoi reorpadueii, BHOCUT BKJIaJ B
€CTECTBEHHO-HAYYHYI0 KapTHHY MHpa, TMPEJOCTaBIgeT Hauboyiee SCHbIE 0O0pa3Ilbl
NPUMEHEHUs] HAy4YHOTO METOAa MO3HAHUA, TO €CTh Cloco0a MOJMYy4eHUs! JOCTOBEPHBIX
3HAaHUU O MUDE.

OnHa 13 TIaBHBIX 3a7a4 (HU3NIECcKOoro 00pa3oBaHus B CTPYKType 00IIero o0pa3oBaHuUs
COCTOMT B (DOPMUPOBAHHHM E€CTECTBEHHO-HAYYHON T'PaMOTHOCTH M WHTEpEca K HayKe Y
00yJaromuxcs.

N3yuenue ¢usmku Ha 0a30BOM YPOBHE TPEIONAraeT OBIAJCHUE CIEAYIOIIUMHU
KOMIIETEHTHOCTSIMH, XapaKTePU3YIOIIMMHU €CTECTBEHHO-HAYUYHYIO TPAMOTHOCTb:

e Hay4HO OOBSACHSTDH SIBICHUS;

e OLICHMBATh U MOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEIOBAHMS;

e MHTEPIPETUPOBATHh JAaHHBIE W HCIIOJIb30BaTh HAaY4YHBIE JOKA3aTEJIbCTBA IS
MIOJTyYEHUS BBIBOJOB.

enn n3yuenus (uU3MKH HA YPOBHE OCHOBHOTO OOIIETO O0Opa30BaHUs OMPEEICHBI B
Konnenuuun npenogaBanusi ydyeOHOro mpeamera «@Pusnka» B 00pa3oBaTEIbHBIX
opranm3anusax Poccuiickoii denepanum, peaanu3yrOIIMX OCHOBHBIC 00IIe00pa3oBaTeIbHbBIC
NporpaMMmsbl,  yTBEpKAEHHOW pemenuem Komuterum  MuHUCTEPCTBA  MPOCBEIICHUS
Poccuiickoit @eaeparuu (mpotokod oT 3 aexkadpst 2019 r. Ne [TK-4BH).

Heaun nzyyenus pusuku:

e MpUOOpETEHHWE HHTEpeca U CTPEMJICHHs OOYYalOlUXCS K HAy4YHOMY HU3YUYEHUIO

MIPUPO/IbI, PA3BUTHE UX UHTEIUICKTYyAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEM;



e pa3BUTHE NPEJICTABICHUH O HAYYHOM METOJ€ IMO3HaHUA U (opmMupoBaHHE
MCCJIEeI0BATEIBCKOIO OTHOLIEHHUS K OKPYKAIOUIUM SIBJICHUSIM;

e (opmMupoBaHHEe HAay4YHOrO MHPOBO33PEHHsI KaK pe3ysibTaTa HW3Y4YEHUS OCHOB
CTpOEHUSI MaTepUH U PyHIAMEHTAJIbHBIX 3aKOHOB (PU3UKH;

e (QopmMupoBaHHe TpPEACTABICHUA O podaud (PU3MKH AJId  PA3BUTUS  JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH;

e pa3BUTHE NPEJICTABIECHUH O BO3MOXKHBIX cdepax Oyayuieid npodeccnoHaIbHON
JEeSATENbHOCTH, CBSI3aHHON C (DU3MKOM, MOATOTOBKA K JalbHEHIIeMy OOy4YeHUIO B
ATOM HaIpaBJICHUHU.

JlocTkenue 3THX ILened nporpamMMbl mo (U3MKE Ha YpOBHE OCHOBHOIO OOILETo

o0Opa3oBaHus 00eCcrieunBaeTCs PEUICHUEM CIIEIYIOUIUX 3a/4a4:

e TMpuoOpeTeHue 3HAHUW O JUCKPETHOM CTPOEHUM BELIECTBA, O MEXaHUYECKUX,
TEIUIOBBIX, 3JIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSAX;

e TMpuoOpeTeHUEe YyMEHHUH ONHUCHIBaTh M OOBSICHATh (QPUIUYECKUE SIBICHUS C
UCIIOJIb30BAHUEM MOJYyUYECHHBIX 3HAHUH;

e OCBOCHHE METOJIOB PEIICHMs MPOCTEHIIMX PacUyE€THBIX 3a7ad C MCIOIb30BAHUEM
duznuecKkrx Mojiesiel, TBOPUYECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 33]1a4;

e pa3BUTHE YyMEHHN HaOMIONATh TMPUPOJHBIE SBICHUS U BBINOIHATH OIBITHI,
nabopaTopHbie pabOThl M AKCIIEPUMEHTATbHBIE MCCIEIOBAHUS C HCIIOJIb30BAaHUEM
U3MEpUTETBHBIX TPUOOPOB;

e OCBOEHHE MPUEMOB pabOTHl ¢ MH(pOpMaluen (U3NUECKOro CoAepKaHus, BKIIOYas
UHPOPMAIIMIO O COBPEMEHHBIX JOCTHKEHUAX (PU3MKH, aHAJIU3 M KPUTUYECKOE
olleHMBaHUE UHHOPMAIIHH;

e 3HAKOMCTBO cO cdepamMu NpodecCHOHATBHON JIeATeTbHOCTH, CBS3aHHBIMH C
Gu3UKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha JIOCTHKEHHUSIX
bu3uYeCcKOi HayKH.

Ha u3ydenne ¢usuku (6a30BbIl YPOBEHB) HA YPOBHE OCHOBHOT'O 00IIIET0 00pa30oBaHUsI

oTBoAuTCS 238 yacoB: B 7 kilacce — 68 yacoB (2 yaca B HeJeN0), B 8 kinacce — 68 yacoB (2
yaca B Hememwo), B 9 kmacce — 102 waca (3 uwaca B HeHeNo).

[Ipennaraemsiii B mporpaMmMe 1o (hu3uKe MepevyeHb JTa0OpaTOPHBIX PadOT U OMBITOB
HOCHUT PEKOMEHJIATEIbHBIM XapaKkTep, YUYUTENb JIeNaeT BBHIOOP MpPOBENEHUS J1abopaTOpHBIX
paboT ¥ OMNBITOB C Y4YETOM HWHAMBUIAYAIBHBIX OCOOCHHOCTEW OOYy4YalOImUXCS, CIHCKA
OKCIIEPUMEHTAIBHBIX 3aJlaHUi, TMPEIJIaraéMbIX B paMKaX OCHOBHOTO TOCYAapCTBEHHOTO
9K3aMeHa Mo (u3HuKe.

COIJEP)KAHUE OBYUYEHUS

7 KIIACC

Paznen 1. ®u3uka u eé poJsib B MO3HAHUHU OKPYKAIOIIEr0o MUPA.
®dusuka — HayKa o npupoje. SBinenus npupoapl. PU3nUeCcKUe SIBICHHS: MEXaHUYECKHE,
TEIUIOBBIE, JEKTPUUECKHUE, MATHUTHBIEC, CBETOBBIC, 3BYKOBEHIC.



®duznyeckue BenWuyuHbL. M3mepenue Quiznueckux BeauduH. Duznyeckue MNpUOOpHI.
ITorpemHocTs U3MepeHui. MexayHapoaHas cucreMa eIuHULL.

Kak ¢usuka u npyrue ecTeCTBEHHbIC HAYKH U3y4aloT NpUpoAy. ECTECTBEHHO-HAYYHBII
METOJ] TO3HAHUS: HAOJIOJICHUE, MOCTAaHOBKAa HAYYHOTO BOIMPOCA, BBIIBIXKCHUE TUIIOTE3,
AKCHEPUMEHT MO TMPOBEPKE THUMOTE3, OOBbACHEHUE HaOMIogaeMoro spieHus. OmnucaHue
(u3nUECKUX SBJICHUN C TOMOILIBIO MOJIENIEH.

Jemoncmpayuu.

1. MexaHuueckue, TEIIOBBIE, SJIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE SIBICHUA.

2. dusznueckue TpuOOPHI U MPOIEAypa NPSIMbIX U3MEPEHUM aHATOTOBBIM U ITU(POBLIM

npruOOpOM.

Jlabopamopnuie padomot u onvimot.

1. OmnpeneneHue 1EHBI JISTEHUS IKaIbl U3MEPUTEIHHOTO TTpUOOpa.

2. H3mepeHune paccTosiHUM.

3. H3mepenne o0bEMA KUIKOCTH U TBEPAOTO Tea.

4. OmpeneneHue pa3MepoB MAJIbIX TEJL.

5. M3mepeHune TeMmmnepaTrypbl MpU IMOMOIIM KUJKOCTHOIO TEPMOMETpA M JaTUMKa

TEMIEPaTypHhl.
6. IIpoBeneHue uccienoBaHus MO MPOBEPKE THIOTE3bl: JAJBHOCTH IMOJIETA IIAPUKA,
MYIIEHHOTO TOPU30HTAIBHO, TeM OOJIbIIE, YeM OOJIBbIIE BEICOTA MTyCKa.

Pa3znea 2. IlepBoHayajibHbIE CBEJICHUSI O CTPOCHHUH BelleCTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJIEKYJbI, MX pa3Mepbl. ONbIThL, JOKa3bIBAOIINE
IUCKPETHOE CTPOCHUE BEILIECTBA.

JIBrkeHne yactull BemiecTBa. CBA3b CKOPOCTH JIBHKEHHUS YacTHUIl C TEMIIEPATYpOM.
bpoyHoBckoe naBmxkenue, nuddysus. BaumoneiictBue vacTuil BelIeCTBa: MPUTSIKEHUE U
OTTAJIKUBAHUE.

ArperatHble COCTOSIHMSI BEILIECTBA: CTPOEHUE Ta30B, JKUAKOCTEH U TBEPABIX
(kpucTtamindeckux) tea. B3anMocBsa3b MEXIy CBOMCTBAaMHU BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUAX M HUX AaTOMHO-MOJEKYJSIpHBIM CcTpoeHueM. (OCOOEHHOCTH arperaTHbIxX
COCTOSTHUM BOJEI.

Jemoncmpayuu.

1. HaGmronenne OpOyHOBCKOTO JIBUIKECHUS.

2. Habmonenne nuddysun.

3. HaGmronenue siBieHHil, OOBICHSIIONIUXCS TMPUTSIKEHUEM WIH OTTAIKUBAaHUEM

YaCTHUI] BELIECTBA.

Jlabopamopnuie padbomot u onvimot.

1. OmeHka TraMeTpa aToMa METOJIOM PsJIOB (C HUCITOIb30BaHUEM (poTorpaduii).

2. OnbITHI IO HAOIIOJEHUIO TEIJIOBOTO PACIIMPEHUS Ta30B.

3. OnbIThI 10 OOHAPYXKEHUIO ACHCTBHS CUJI MOJIEKYJISIPHOTO MPUTSIKEHUSI.

Pa3nen 3. /IBu:keHMe M B3auUMOAeiicTBHE TeJl.

Mexannyeckoe NIBWKEHHE. PaBHOMEpHOE M HEpaBHOMEpPHOE JBMXKEHHE. CKOPOCTH.
Cpennsiga CKOPOCTb NPU HEPABHOMEPHOM JBH>KEHUH. Pacu€T myTH U BpEMEHU JBUKECHHUS.



SBrieHne WHEPIMU. 3aKOH MHEPUUH. B3anMOAEHCTBUE TENl KaK MPUYMHA W3MEHEHUS
CKOPOCTH JABWXEHHUs Ten. Macca kak mMepa uHepTHOCTH Tena. IIlnotHocts BenjecTBa. CBs3b
IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €AMHUIIE 0O0BEMA BELIECTBA.
Cwila kak xapakTepuCTHKa B3aumoneucTBus Ten. Cwia ynpyroctd M 3akoH ['yka.
N3mepenue cuibl ¢ MOMOIIBIO AUHAMOMETpA. fIBI€HUE TATOTEHHUS M cwia TskectH. Cuna
TSDKECTH Ha JIpyrux IaHerax. Bec tema. HeecomocTs. CriokeHue cuil, HAIIPaBJIEHHBIX MO
onHou mnpsmou. PaBHoxencTByromas cun. Cuna TpeHUs. TpeHHE CKOJBXKEHUS U TPEHUE
nokosi. TpeHue B mpupoie U TEXHUKE.
Jemoncmpayuu.
1. HaGmronenne MeXaHUYECKOTo JBUKEHUS Tea.
2. HM3mepeHne CKOPOCTU NPSIMOIUHENHOTO JIBUKECHMUSI.
3. HaGmrogenue siBjaeHust MHEPIIHH.
4. HaOmroneHnue u3MeHeHHs] CKOPOCTH TP B3aUMOJICHCTBUU Tell.
5. CpaBHEHHME Macc MO B3aUMOJEHCTBUIO TEII.
6. CnoxxeHue cui, HapaBJIEHHBIX 110 OAHON MPSIMOIA.
Jlabopamopnuie padbomot u onvimot.
1. OmpeneneHue CKOPOCTH PAaBHOMEPHOTO JBIKCHHS (IIapUKa B YKUIKOCTH, MOJCIH
ANEKTPUUECKOr0 aBTOMOOWIISI M TaK Jiajee).

2. Ormpezenenue cpeHeN CKOPOCTU CKOJBKEHUS OpyCKa MM IIapvKa MO HAKJIOHHON
IJIOCKOCTH.
Ornpenenenue mIOTHOCTH TBEPIOTO TENA.

4. OmbITHI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTh pacTsKeHus (aedopmaiuu) npyKuHbI OT
IPUIOKEHHOU CHIIBI.

5. OnbITBI, JEMOHCTPUPYIOUIUE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJIBKEHHS OT Beca Teja
U XapaKTepa CONPHUKACAIOIINXCS TOBEPXHOCTEN.

Pa3znea 4. JlaBjieHue TBEPABIX TeJI, KMIKOCTEH U ra3oB.

Hasnenne. CrocoObl yMEHbIIEHHWS W YBEIWYeHHUs JaBieHus. J[laBneHue rasa.
3aBUCUMOCTh JIaBIICHUSA raza oT 00béma, TemmepaTyphl. llepenaya maBnenus TBEPABIMU
TeJIaMU, KUJIKOCTAMHU U Trazamu. 3akoH llackans. [THeBMaTHueckue MamiMHbl. 3aBUCUMOCTD
JaBJICHUS KUIAKOCTH OT TiyOouHbl. ['mupocratnueckuii mapagokc. CooOmarmuecs: coCy/bl.
I'mppaBnnueckne MEXaHU3MBL.

Atmocdepa 3emnn u atMmochepHoe naBieHue. [[puamHBI CyIIECTBOBAaHUS BO3IYIITHOM
obonouku 3emiu. Oneitr Toppuuemu. M3mepenue atMochepHOro JaBieHHs. 3aBUCHMOCTh
aTMOC(EepHOro JaBlICHHS OT BBICOTHI Haja ypoBHeM Mops. lIpubGopel nns u3mMepeHus
aTMOC(EpHOrO J1aBJICHHUS.

JleicTBME KMAKOCTM W Tra3a Ha NOIPYXKEHHOE B HHUX Teno. BrlTankuparomias
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. Bo3nyxomnnaBanue.

JHemoncmpayuu.

1. 3aBUCHMOCTbH JJaBJICHUA ra3a OT TEMIEPATYPHI.

2. llepenaua naBieHUs JKUAKOCTHIO U Ta30M.

3. CooOmaromnmecs: CoCy/bl.

4. T'mapaBndydeckuil mpecc.



[IposiBnenue neicTBust aTMOCPEPHOTO AaBICHUS.

6. 3aBUCHMOCTbH BBITAJIKHBAIOIIEH CHIIBI OT OOBEMa MOTrPYKEHHOW YacTU Tela M
IJIOTHOCTH JKUJIKOCTH.

7. PaBEeHCTBO BBITAIKUBAIOLIEH CUJIbI BECY BHITECHEHHOU KUIKOCTH.

8. YcClIOBHME IUIaBaHUs TeJ: IUIAaBaHWE WA IOTPYXKEHUE Tel B 3aBUCUMOCTU OT
COOTHOUIEHUS INIOTHOCTEN TEJIA U KUIAKOCTH.

Jlabopamopnuie padomot u onvimeot.

1. UccnenoBanne 3aBMCHMOCTH Beca Tejla B BOJIe OT OOBEMA MOTPYKEHHOU B
KUJKOCTh YaCTH Tea.

2. OmnpenesieHWE BBITAJKUBAIOIICH CHIIBI, JCHCTBYIOIIEW Ha TENO, MOTPYKEHHOE B
KUJIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CWIbI, OEHUCTBYIOIIEH Ha TEJIO B
AKUJKOCTU, OT MACChl TeJA.

4. OnbIThl, T€MOHCTPUPYIOIINE 3aBUCUMOCTH BBITAJKUBAIOIIECH CHUJIbI, JIEHCTBYIOLIEH
Ha TEJIO B >KUIKOCTH, OT 00bEMa MOrpY>KEHHON B KUAKOCTh YacCTH Tejla U OT
MJIOTHOCTH YKUJIKOCTH.

5. KoHCcTpyHnpoBaHuE apeoMeTpa WM KOHCTPYUPOBAHUE JIOJKUM M OIpEIENICHUE €€
Ipy30I10bEMHOCTH.

Paspnen S. PaGora 1 MOIIHOCTB. DHEPrusi.

Mexannueckasi pabota. MOIIIHOCTS.

[IpocTbie MeXaHU3MBI: pblyar, OJIOK, HAaKJIOHHAs IUIOCKOCTh. [IpaBuiio paBHOBecHs
peiuara. IlpumeHeHwe mpaBuiaa paBHOBECHS pbluara K OJIOKYy. «30JI0TO€ TIPABUIION»
mexanuku. KIT/] mpocteix MexanusmoB. [IpocTbie MexaHU3MBI B OBITY M TEXHUKE.

Mexannyeckass sHeprusa. KuHernueckas u noreHuuanbHas sHeprus. [IpesparieHue
OJIHOTO BUJAa MEXaHUYECKOU SHEPTUU B IPYroi. 3aKOH COXpPaHEHUs SHEPTUU B MEXAHUKE.

Jemoncmpayuu.

1. Ilpumepsl MPOCTHIX MEXAaHU3MOB.

Jlabopamopnuie pabomot u onvimot.

1. Ompenenenue pabOTHl CUJIBI TPEHUS TIPU PABHOMEPHOM JBMKEHUU Teja II0
TOPU30HTAIIBHOM ITOBEPXHOCTH.

2. HccnenoBanue yciaoBHM paBHOBECHUS pblyara.

3. N3mepenne KII/] HaKIOHHOM ITIOCKOCTH.

4. W3ydeHune 3aKOHA COXPAHEHHSI MEXAHUYECKON DHEPIUU.
8 KUIACC

Pazgea 6. TeruioBble siBJICHUSA.

OCHOBHbBIE TOJIOKEHUSI MOJIEKYJISIPHO--KUHETUYECKOW TEOpUM CTPOCHMS BEIlECTBA.
Macca u pa3mepsl aTOMOB M MOJEKYJ. ONbIThI, TOATBEPKAAIOUIME OCHOBHBIE TMOJIOKEHUS
MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU.

Mogenn  TBEPAOro, OKUAKOTO M Ta3000pa3HOTO  COCTOSIHMM  BeIlleCTBa.
Kpucrannuueckue u amopdubie tena. OObsICHEHUE CBOMCTB ra3oB, KUAKOCTEH M TBEPIBIX



TE€JI Ha OCHOBE IIOJOKEHUM MOJEKYIIPHO--KNHETHYECKOM Teopun. CmauMBaHHE U
KanuJUISIPHBIE ABJIEHUS. TennoBoe paclinpeHue U CokaTue.

Temneparypa. CBA3b TeMmepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBUKEHHS YACTHI.
Buytpennsisi sHeprusi. CrnocoObl M3MEHEHUsS BHYTPEHHEW SHEpruu: Teruionepeaadya u
coBeplieHue padboTel. Buibl Terionepeaaun: TEIIONPOBOJHOCTh, KOHBEKIIUS, U3ITYyUYEHHUE.

KoandecTBO TemaoTel. YJenbHAsI TEINIOEMKOCTH BEIIECTBA. TEINIOOOMEH M TEILUIOBOE
paBHOBecue. YpaBHeHHUE  TemioBoro  OamaHca. [lmaBnmeHue W OTBepjeBaHHE
KPUCTAJUTMYECKUX BEIIECTB. YJelbHas TemioTa IuaBieHus. I[lapooOpazoBanue u
koHneHcarus. Mcmapenne. Kunenue. YaenpHas TeruioTra mapooOpa3oBaHUs. 3aBUCUMOCTD
TEMIIEPaTyPhl KUTICHUSI OT aTMOC(EPHOTO AaBIICHUS.

BnaxuocTs Bo3yxa.

DHeprus TOmuBa. Y AeIbHas TEIUIOTa CTOPaHUS.

[Mpunnuner padotel TeroBeix auratenedt KIIJ termmoBoro npuratens. TeroBbie
JIBUTATEJIM U 3alIUTa OKPY>KAIOILIEH CPEIbI.

3aKOH COXpaHEHUS U MPEBPALLICHUSI SHEPTUU B TEIUIOBBIX MPOLIECCAX.

Jemoncmpayuu.
1. HaGmronenne 6poyHOBCKOTO JIBUKEHUS.
Ha6monenune nuddysun.

2

3. HaGmronenue siBlIeHUN CMauyrMBaHUS U KAUJUISIPHBIX SBIICHHM.

4. HaOnrozeHue TerIoBOro paciiupeHust Tell.

5. M3MeHeHnue paBiaeHuUs ra3a TpPH  HW3MEHEHMHM O0O0bEMa HW HArpeBaHUHU WM
OXJIQXKICHHU.

[IpaBuia u3MepeHus: TeMIeparypsl.

Buasl Teronepenayn.

OxJtakIeHUE TIPH COBEPIICHUH PaOOTHI.

HarpeBanwne npu coBepiiieHnH paboThl BHEITHUMH CHUIIAMHU.

10. CpaBHEHHUE TEMIOEMKOCTEN Pa3TMYHBIX BEIIECTB.

11. HaOmronenune KureHus.

12. HaGmroieHre moCTOSTHCTBA TeMIIEPaTyphl IIPH TUIABJICHUH.

13. Mogenu TEIIOBBIX ABUTATEICH.

Jlabopamopnuie pabomot u onvimeot.

1. OmbITHI IO OOHAPYKCHUIO ICUCTBUS CHII MOJIEKYJIIPHOTO MPUTSIKCHHUS.

2. OnbITHI IO BBIpAIIUBAHUIO KPUCTAJIJIOB MOBAPEHHOM COJIM WJIM caxapa.

3. OnpIThl IO HAOJIOJEHUIO TEIJIOBOTO PACIHIMPEHUS Ta30B, KUIKOCTEH M TBEPABIX

L © N o

TEI.

4. OmpepnerncHue JaBICHUS BO3yXa B OaJTOHE IIITPHIIA.
OMNBITEI, TEMOHCTPHUPYIOIINE 3aBUCUMOCTH JIaBJICHHS BO3JyXa OT €ro o0béMa M
HArpEeBaHUS WJIN OXJIAXKICHUS.

6. IlpoBepka THMOTE3bl JUHEHHOW 3aBUCHMOCTH JUIMHBI CTOJIOMKA KHUJIKOCTH B
TEPMOMETPUUYECKON TPYyOKE OT TeMIIepaTyphl.

7. Halmronenue n3aMeHeHHsl BHYTPEHHEH SHEPTUH Tejla B pe3ysbTaTe TeIlonepeaaun u
pabOoThI BHEIITHUX CHJI.



8. HccnenoBaHue siBIeHHS TENI000MEHA MpPU CMENIMBAHUM XOJOJHOM M Tropsyei
BO/IBI.

9. OmnpeneneHue KOJWYECTBA TEIUIOTHI, IMOJIYYEHHOrO BOAOW MpHU TEIIOOOMEHE C
HarpeTbiM METAJUIMYECKUM LIUITUHIPOM.

10. OnpeneneHne yAaenbHOM TEIUIOEMKOCTH BEILIECTBA.

11. MccnenoBanue npouecca uCapeHusl.

12. OnpeneneHre OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

13. OnpeneneHue yieabHON TEeIUIOTHI IIJIaBJICHUS JIbJA.

Pazgen 7. JinekrpuyecKkre ¥ MATHUTHBIE SIBJICHUS.

DnekTpu3anus Ten. JBa pojia 3IeKTpUdecKuX 3apsaioB. B3aumoaencTBre 3apsKeHHBIX
Ten. 3akoH KyrnoHa (3aBUCUMOCTH CUJIbI B3aUMOJCHCTBUS 3apsSHKEHHBIX TEI OT BEJIMYHUHBI
3apsiIOB M PACCTOSTHUSI MEXK]Ty TEJIaMHu ).

Onektpuueckoe  mnone.  Hanpsok€HHOCTh  anekTpudeckoro  moss.  [IpuHoun
CYNEPHO3UIMHU dIEKTPUUECKUX MOJIel (Ha KAYeCTBEHHOM YPOBHE).

Hocurenu snexkTpuyeckux 3apsAnoB. DNEMEHTapHbIN AneKkTpuyeckuil 3apsa. CtpoeHue
atoMma. [IpoBOTHUKY U JUAJIEKTPUKHU. 3aKOH COXPAHEHUS JICKTPUUECKOTO 3apsi/ia.

DJIEKTPUUYECKUM TOK. YCIIOBHSI CYIIECTBOBAHMSI AJIEKTPUYECKOTrO TOKa. MCTOYHUKHU
MOCTOSTHHOTO TOKa. J[eMCTBUS DJIEKTPHUYECKOTO0 TOKa (TETUIOBOE, XMMHUYECKOe, MAarHUTHOE).
DJIEKTPUUYECKUM TOK B JKUAKOCTSIX U Ta3ax.

Onektpuueckas uenb. Cuia Toka. OJeKTpuueckoe HampsikeHue. ConpoTUBIICHUE
IPOBOJIHUKA. YJEIbHOE CONPOTHUBICHUE BellecTBa. 3akoH OMa [y ydacTKa LEMH.
[TocnenoBaTenpHOE U NApaIEIbHOE COEUHEHHNE TPOBOJHUKOB.

PaGota u MOIIHOCTH 3MeKTpuUeckoro Toka. 3akoH JDxoyns—JleHna. DiekTpuueckue
[IENU ¥ OTPEOUTENH AIIeKTpUUecKoil sHeprun B ObiTy. KopoTkoe 3ambikaHue.

[ToctossHHBIE MarHUTHL. B3anMOneNCTBUE NMOCTOSIHHBIX MAarHuTOB. MarHuTHoe moJI€.
MaruauTtHoe noJie 3eMJIM U €ro 3HaYeHHE I )KU3HU Ha 3emiie. OnbIT Dpcrena. MarautHoe
MoJIe DJIEKTPUYECKOro ToKa. [IpuMeHeHue >JIEKTpOMarHuTOB B TeXHUKE. JlencTBue
MAarHUTHOTO TMOJiI Ha MPOBOAHUK C TOKOM. OJEKTPOABUIATENb ITOCTOSSHHOIO TOKA.
Hcnonp3oBaHue 3MEKTPOABUTATENIEN B TEXHUUYECKUX YCTPOMCTBAX U HA TPAHCIOPTE.

Onbitel  @apazness. SBrneHue snekTpoMarHuTHON uHAykiuu. IIpaBuno Jlenua.
Onexrporenepatop. CrocoObl MOMYYEHHUS SJICKTPUUECKOW JHEPrUH. DJIEKTPOCTAHIIMHM Ha
BO300HOBJISIEMBIX UCTOUYHUKAX SHEPTUH.

Jemoncmpayuu.

DJeKTpu3alus Te.

JIBa poJia 3JIEKTPUYECKUX 3apsI0B U B3aUMOACHCTBUE 3aPSKEHHBIX TEJL.
Y CTpONCTBO M AEUCTBUE JIEKTPOCKOMA.

DneKTpocTaTuyecKast MHYKIIHSI.

3aKOH COXpaHEHUS ANEKTPUUYECKHUX 3apsido0B.

[IpoBOIHMKH U AUDIEKTPUKH.

MoaenupoBaHue CHUIIOBBIX JIMHUM EKTPUYECKOTO MOJIS.

HcTouHrky nNOCTOSSHHOTO TOKA.

JIelicTBUA 3JIEKTPUYECKOTO TOKA.
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.

DIEKTPUYECKU TOK B JKHJIKOCTH.

["a30BbIi pa3psa.

N3mepenue cuibl TOKa aMIIEPMETPOM.

N3mepenne a1eKTpuYecKoro HarpsyKEHNsI BOJIbTMETPOM.

PeocraTt u MarasuH conpoTUBIICHUM.

B3aumonencTBre MOCTOSIHHBIX MArHUTOB.

MopaennupoBaHue HEBO3MOKHOCTH Pa3AEIeHUs MTOJTCOB MATHATA.
MopaennpoBaHUE MarHUTHBIX MOJIEW MMOCTOSTHHBIX MATHUTOB.
OmneIiT Opcrena.

MarHuTtHoOe 1oJsie ToKa. DJIEeKTPOMArHHUT.

JleficTBHE MarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.
DNEKTpOABUraTENb MOCTOSSHHOIO TOKA.

HccnenoBanue sIBIEHUA 3JIEKTPOMAarHUTHOW MHIYKIUU.

Omnpitel @apajes.

3aBUCHMOCTh HANPABJIEHUS HHAYKIIMOHHOTO TOKA OT YCJIOBHI €r0 BO3HUKHOBEHUS.
DIEeKTpOoreHepaTop MOCTOSHHOIO TOKa.

Jlabopamopnuie padbomot u onvimot.
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10.
11.
12.

13.
14.
15.

16.
17.

18.
19.

OnbITH IO HAOTIOJCHUIO JICKTPU3AIUN TEJ MHAYKIIMCH U IPU COMPUKOCHOBEHHUH.
HccnenoBanue 1eCTBUS SJCKTPUICCKOTO TOJIS HA MTPOBOJIHUKH M IUDJICKTPUKH.
Co6opka u nmpoBepka pabOThI JIEKTPUIECKOH IETH MMOCTOSHHOTO TOKa.

N3mepenue u peryaupoBaHue CUIIbI TOKA.

N3mepenue u peryaupoBaHue HAMPSHKCHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI  TOKa, UAYIIETO 4Yepe3 Pe3ucTop, OT
COTIPOTHBIICHUS PE3UCTOPA U HAMPSDKEHHS HA PE3UCTOPE.

OmbITEI, ACMOHCTPUPYIOIIME 3aBUCHUMOCTH  DJEKTPUYECKOTO  COMPOTHBIICHHS
IIPOBOJIHUKA OT €T0 JIJTMHBI, TUIOIIAH TOTIEPEYHOT0 CEUCHHUS U MaTeprala.
[IpoBepka mpaBuiia CIOXKEHUS HANPSKEHUW TPH IOCJIEIOBATEIIBHOM COCJIMHEHUU
JIBYX PE3UCTOPOB.

ITpoBepka mpaBuia I CHIIBI TOKA MPH MapajuIeIbHOM COCTMHEHUH PE3UCTOPOB.
Omnpenenenue pabOThI ATEKTPHUIECKOTO TOKA, HIIYIIIETO YepPe3 PE3UCTOP.
OmnpeneneHne MOIIHOCTH YJIEKTPUYECKOTO TOKA, BBIJCISIEMON Ha PE3UCTOPE.
HccnenoBanne 3aBUCUMOCTH CWJIBI TOKa, HAYNIETO Yepe3 JIAMIIOYKY, OT
HaNpsHKEHUs Ha HE.

Onpenenenue KIIJ[ narpeBatens.

HccnenoBanre MAarHUTHOTO B3aWMMOICHCTBHSI TIOCTOSTHHBIX MAarHUTOB.

N3yyeHne MarHUTHOTO TIOJISI TIOCTOSIHHBIX MAarHWTOB TPpU MX OOBEIUHEHUU U
pazaeIeHuH.

HccnenoBanne nelicTBUS SIEKTPUISCKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnbITHI, JAEMOHCTPUPYIOIINE 3aBUCUMOCTH CHJIBI B3aUMOJICHCTBUS KATYIIKH C
TOKOM M MarHWTa OT CHJIBI TOKA ¥ HAMPABJICHUS TOKA B KaTYIIKe.

N3yuenune neicTBUS MAarHUTHOTO TOJIS HA TIPOBOJHUK C TOKOM.

KoHcTpynpoBanue u n3ydeHre paboThl JJICKTPOABUTATEIIS.



20. Msmepenne KII/I anexTpoaBUraTenbHON yCTaHOBKH.
21. ONBITHl 110 UCCIEAOBAHUIO SIBJIICHUS JJIEKTPOMATHUTHOW MHAYKLWH: UCCIEIOBAHUE

M3MEHEHHUM 3HAYEHUs U HAIPABJICHUS NHAYKIIMOHHOTO TOKA.
9 KUIIACC

Pasznen 8. Mexanuveckue siBJICHUS.

Mexannueckoe nBuxeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTh
MEXaHUYECKOro ABMKEHUsA. PaBHOMEpHOE mnpsMOIMHENHOE ABHMXKEHUE. HepaBHOMeEpHOE
psAMOJIMHENHOe ABHKEeHHE. CpenHsss 1 MTHOBEHHash CKOPOCTh Teja NP HEPAaBHOMEPHOM
JBHKECHUH.

VYckopenue. PaBHOyckopeHHOE MpsiMOMHEHHOe JBHKeHue. CBOOOJHOE TMajeHHE.
OmnbiTel ["anunes.

PaBHOMepHOE ABMKEHHUE 1O OKPYX)HOCTH. [lepuos n yactora obOpamienus. Jlunelinasa u
yIa0Bas CKOPOCTU. LIEeHTpOCTpEMUTENIBHOE YCKOPEHHE.

ITepseiit 3akoH HeroroHa. Bropo 3akoH Herotona. Tpernii 3akoH Herotona. IIpunumn
CyNEepHO3ULUH CHIL

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHuUs: cujia TPEHUS! CKOJBXKEHUSI, CUJIa TPEHUs
MOKOS1, IPYTUE BUJIBI TPEHUSI.

Cuna TsDKECTHM U 3aKOH BCEMHUPHOTO TSTOTEHHUS. YCKOpPEHHE CBOOOJHOIO MaJeHUS.
JlBxkenne mmianetr Bokpyr Comnma. IlepBas kocmuueckas ckopocTb. HeBecomocTs u
Ieperpys3KHu.

PaBHOBecue MarepuaiibHONW TOYKH. AOCOIIOTHO TBEpIOE Teio. PaBHOBecue TBEPAOIO
TeJla C 3aKPEIUIEHHON OChIO BpalieHus. MoMeHT cuibl. LIeHTp TskecTu.

Nmnynec Tena. MI3Menenue umiysnbsca. IMImynsc cuibl. 3aKOH COXPaHEHUs UMITYJIbCA.
PeaxTuBHOE IBIDKEHHE.

Mexanndeckasi paboTa U MOIIHOCTh. PaboTa cui TsKecTu, ynpyroctH, TpeHusi. CBs3b
sHepruu u padoTel. [loTeHnnanbHas sHEprus Tena, MOJHATOTO HaJl TOBEPXHOCTHIO 3EMIIH.
[ToreHumanbHass »Heprus cxarod TnpyxkuHbl. Kunetnueckas sHeprus. Teopema o
KMHETUYECKOM SHEPIUH. 3aKOH COXPAHEHUSI MEXaHUUYECKOW SHEPTUH.

JHemoncmpayuu.

1. HaOmroneHne MeXaHMYECKOTO ABMKEHUS TeJla OTHOCUTENBHO Pa3HbIX TeNl OTCUETA.

2. CpaBHeHME ITyTEH M TPACKTOPHI JBHKEHHUSI OAHOTO U TOTO K€ TEJla OTHOCUTEIBHO
pa3HBIX TEJI OTCYETA.

N3mepenne CKOpoCTH U YCKOPEHHUS PSIMOJIMHENHOTO JBHKEHMUS.
HccenenoBanne Npu3HaKOB PABHOYCKOPEHHOI'O IBU)KECHUS.
Habmronenue 1BuKeHMs Tea Mo OKPY>KHOCTH.
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HaGmromeHne MeXaHMYECKUX SIBJICHUM, IPOMCXOASAIIMX B CHCTEME OTCY€Ta
«Tenexka» npu €€ pPaBHOMEPHOM H YCKOPEHHOM JIBMXKEHHM OTHOCHUTEIIBHO
KaOuHeTa (PU3UKHU.

3aBUCUMOCTh YCKOPEHHUS TeJIa OT MACChI TeJla U JCUCTBYIOIIECH HAa HETO CHJIBI.

8. HaOnroneHue paBeHCTBaA CUJI IPU B3AUMOACHCTBUM TEI.

HN3menenue Beca Tena npu yCKOPEHHOM JIBUKCHUH.



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

IIepenada ummynbca Ipu B3aUMOJECHCTBUU TEIL.

[IpeoOGpa3zoBaHus SHEPTUU NTPU B3AUMOJICUCTBUU TE.

CoxpaHeHue UMIyJIbCa PU HEYIIPYTOM B3aUMOJICHCTBUN.

CoxpaHeHue UMITyJIbCa IIPU a0COIIOTHO YIIPYTrOM B3aUMOJEHCTBUU.

Habmronenne peakTUBHOTO IBH>KEHHUS.

CoxpaHeHre MEXaHUYECKOW SHEPIuH NPy CBOOOTHOM NaJACHHH.

CoxpaHeHMe MEXaHWYECKOW OHHEpPruu IpU JBWKECHHM Tela TOJA JEHCTBHEM
MIPYKUHBL.

Jlabopamopnuie padomut u onvimot.

1.

10.

11.

KonctpyupoBanue Tpakrta sl pa3roHa U JaJbHEUIIIETO0 PaBHOMEPHOTO JBUKEHHS
IapuKa Uiu TEJIEKKH.

Omnpenenenue cpeaHell CKOPOCTU CKOJIBKEHHSI OpyCKa WU JBUXKEHHUS IIapuKa I0
HAKJIOHHOM IJIOCKOCTH.

Onpenenenue yCKOpeHUsI Tella MPU PABHOYCKOPEHHOM JBMXKEHUM IO HAKIOHHOW
IJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH MYTH OT BPEMEHU TP PAaBHOYCKOPEHHOM JIBUKCHUU
0e3 HaYaJIbHON CKOPOCTH.

[IpoBepka THUMOTE3bI: €CIAUM MPU PABHOYCKOPEHHOM JBWIKEHUHM O€3 HavaIbHOU
CKOPOCTU TyTH OTHOCSITCS Kak pPsJ HEYETHBIX 4YHUCEJI, TO COOTBETCTBYIOIIUE
IPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanne 3aBUCHUMOCTH CUJIbI TPEHUS CKOJBXKEHUS OT CHJIBI HOPMAaJIbHOTO
JABJICHUS.

Onpenenenue korhGUIIMEHTa TPEHUS CKOJIBKECHHUS.

Onpenenenue KECTKOCTU MPYKUHBI.

Onpenenenue pabOTHl CUJIBI TPEHUS TMPU PABHOMEPHOM JBM)KCHHHM Tela IO
TOPU30HTAIIBHON MOBEPXHOCTH.

Onpenenenue pabOThl CUJIBI YNPYTOCTH MPU MOABEME TI'py3a C HCIOJIH30BAHUEM
HETOJIBI)KHOTO U TTOJIBMXKHOTO OJIOKOB.

N3yueHne 3aKOHA COXpaHEHUS SHEPTUU.

Pa3znen 9. Mexanu4veckue KoJ1e0aHUSA U BOJIHBI.
Konebarenshnoe nmwxkenne. OCHOBHBIE XapaKTEPUCTUKHU KOJICOAHUM: TIEPUO]], YACTOTA,
aMIuIMTy1a. MaremaTuyeckuid W NOPYKUHHBIA MasTHUKU. [IpeBpamieHue sHepruv npu

K0J1e0aTeTbHOM JABUKCHHH.

3aryxatomue KojeOaHus. BoiHyxaeHHble kosneOanus. Pe3zonanc. MexaHuueckue
BOJIHBL. CBOMCTBA MEXaHUYECKUX BOJIH. [Ipo/ionbHbIE U monepeyHbie BOJIHBL. JlrHa BOJIHBI
U CKOpPOCTh €€ pacrnpocTpaHeHUs. MexaHHUYeCcKUue BOJHBI B TBEPJIOM Tele, CelCMUYECKUE

BOJIHBI.

3ByK. [’ poMKOCTh 3ByKa U BbicoTa ToHa. OTpaxkeHue 3Byka. MHPpa3ByKk U yabTpa3ByK.
Jemoncmpayuu.

1.
2.
3.

HaGmtonenue konebanuii Ten noji JeMCTBUEM CUJIBI TSIKECTH U CUJIbI YIIPYTOCTH.
HaGmtonenue konebanuii rpy3a Ha HUTH U Ha MIPY>KUHE.
HabnroneHnue BeIHYXIEHHBIX KOJICOAHUN M pe30HAHCA.



4. PacnpocTpaHeHue NPOAOJIbHBIX U MONEPEUHBIX BOJH (Ha MOJIEIIN).
5. HaGnroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
6. AKYCTUYECKHI PE30HAHC.
Jlabopamopnuie padomot u onvimot.
1. OmpeneneHue 4acTOThl U MEpHo/ia KoJieOaHU MaTEMaTUUEeCKOTO MasTHUKA.
2. OmnpeneneHre 4acTOThl U IEPHO/1a KOJIeOaHUN TPY>KUHHOTO MasTHHKA.
3. HccnenoBaHue 3aBUCUMOCTH TEpHOJia KOJIeOAHUI MOABEIIEHHOTO K HUTU Tpy3a OT
JUTUHBI HUTH.
4. WccnenoBaHue 3aBUCUMOCTH TMEpUOia KOJIeOaHUN MPYKUHHOTO MasgTHUKA OT MacChl
rpysa.
5. IlpoBepka HE3aBUCUMOCTH TepuoAa KOJeOaHU Tpy3a, MOABEHICHHOTO K HUTH, OT
Macchl Ipy3a.
6. ONBITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh TEpHOJIa KOJeOaHUW MPYKUHHOTO
MasTHHKA OT MacChl Tpy3a U KECTKOCTHU MPY>KUHBI.
7. V3MepeHne ycKkopeHusi CBOOOHOTO TaICHHUS.
Paszpnen 10. DiieKTpOMarHuTHOE 10JIe ¥ 3JIEKTPOMATHUTHbIE BOJTHBI.
DJIEKTPOMAarHUTHOE MOJIe. DJIEKTPOMArHUTHBIE BOJIHBI. CBOMCTBA 3JE€KTPOMArHUTHBIX
BOJH. IlIkana »7eKTpOMAarHUTHBIX BOJH. VICHOJIB30BaHUE SJIEKTPOMATHUTHBIX BOJIH JIJIS
COTOBOM CBSI3HU.
DnekTpoMarHuTHas npupoja cseta. CkopocTs cBeTa. BonHOBBIE CBOIICTBA CBETA.
Jemoncmpayuu.
1. CBoOMCTBa 3JIEKTPOMArHUTHBIX BOJIH.
2. BonHOBBIE CBOMCTBA CBETA.
Jlabopamopnuie padbomot u onvimeot.
1. M3yyeHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C MOMOIIbIO MOOUIILHOTO TeledoHa.
Pasznen 11. CBeToBbBIE SAIBJICHUS.
JlyueBast monenb cBeta. Mcrounuku cera. [IpsiMosimHEHOE pacpOCTpaHEHHUE CBETA.
3atmenus Connua u JIynel. OtpaxkeHue ceta. [lnockoe 3epkano. 3aK0OH OTPaKEHHsI CBETA.
[Ipenomiienne cBeta. 3akoH MpenomiieHHs cBeTa. [[oJHOE BHYTpEHHEE OTpaKEHHUE
cBera. Mcnonb30BaHUE MOJTHOTO BHYTPEHHETO OTPAKEHUS B ONTUYECKUX CBETOBOAAX.
Jluaza. Xox nyuedt B smmu3e. OnrTudeckas cuctema (oToammapata, MUKPOCKONA U
Teneckona. a3 kak ontuyeckas cucreMa. bim3opykoCcTh U 1albHO30PKOCTb.
Paznoxenne Oenoro ceera B crnekTp. OnbiTel HbtoToHa. CloKeHHE CHEKTPAbHBIX
uBeToB. /ucnepcus ceera.
Jemoncmpayuu.
[IpssmMonHEHHOE pacIpOCTPaHEHHUE CBETA.
OTtpakeHue cBeTa.
[Tonyuenne n300pa>keHU B MJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaax.
[Ipenomnenue cBera.
OnTryeckuil CBETOBOL.
Xox ny4elt B coOuparouieit JnH3e.
XO0JI Tydel B pacCEeUBAIOIIEH JTUH3E.
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8. Ilonmyuenue n300pakeHU ¢ MOMOILBIO JIUH3.

9. Ilpunuun aeiicTBus poroanmnapara, MUKpPOCKOIA U TEJIECKOIIA.

10. Monens ri1asa.

11. Paznoxxenue 0enoro cBeTa B CHEKTP.

12. [lonmy4yenue Oenoro cBeTa Npu CI0KEHUH CBETA PA3HBIX LIBETOB.

Jlabopamopnuie padomut u onvimot.

1. HccnenoBanue 3aBUCMMOCTH yTIJIa OTPaKEHUs CBETOBOTO JIy4da OT yrja NaJcHHUs.

2. W3yueHue xapakTepuCTUK U300paXKEHUs IPEIMETA B INIOCKOM 3epKajie.

3. HccnenoBanue 3aBUCHMMOCTH yIjla IIPEJIOMIIEHUS CBETOBOIO JIyda OT yrja IMaJcHHUs
Ha TPAHUIIE «BO3LYyX—CTEKIION.

[Tonyyenue nzo0paxeHni ¢ TOMOUIBIO COOUPAIOIIEH JTNH3BI.

Onpenenenue GOKyCHOr0O pacCTOSHUS U ONTHYECKOM CUITbI COOMpPAIOIIEH JTMH3bI.
OnbITHI IO Pa30KEHHIO OEJIOr0 CBETa B CIEKTP.

OMNBITEI MO BOCHIPHUATHIO 1[BETA MPEAMETOB MPHU MX HAOIIOJECHUM 4Yepe3 IIBETOBBIC
(GUIBTPBHL.

Paznen 12. KBaHTOBbBIE SIBJICHUS.

Omnsitel Pe3epdopaa v nnanerapHas mozenb atoma. Mojaens atoma bopa. Mcnyckanue
Y TIOTJIOLIEHUE cBeTa aTOMOM. KBaHTHI. JIMHEWYaThIe CIEKTPHI.

PanmnoaktuBHOCTh. Anb(a-, 6eTa- U ramma-uznydeHus. CTpoeHHe aTOMHOTO spa.
Hyxknonnas mopens aromMHoro simpa. M3orombl. PaanoaktuBHble npeBpaineHus. [lepuon
NOJIypacmaja aTOMHBIX SIAEP.

SnepHble peakiu. 3aKOHBI COXPAHEHHS 3apsI0BOIO M MAcCOBOIO YHUCEN. DHEPrus
CBA3M aTOMHBIX saep. CBsA3b Macchl W SHEpruu. Peakuuu cuHTE3a W JEIEHUS SOEP.
Ncroynuku sueprun CoJiHLIA U 3BE3.

Snepnas sneprerrka. JlelCTBUS paguOaKTUBHBIX W3JYYEHUN HA )KUBBIE OPraHU3MBI.

Jemoncmpayuu.

1. CHoekTpbl U3Ny4YEHUs U MOTJIOUIEHHUS.

2. CrnekTpbl pa3IMyHbIX Ia30B.

3. CnekTtp Bojgopoa.

4. Habmonenue TpekoB B kamepe BuibcoHa.

5

6
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PaGota cuéturka HOHU3UPYIOMHUX U3TYICHHM.
. Perucrtpanus uznydeHus: IpUpOJHbIX MUHEPAJIOB U MPOIYKTOB.

Jlabopamopnuie pabomot u onvimeot.

1. HaGmroneHne CIIONIHBIX U TUHEHYATHIX CIICKTPOB H3ITYyUCHUSI.

2. HccrnenoBanue TPEeKOB: U3MEPEHUE PHEPrUM YACTULBI MO TOPMO3HOMY MyTH (1O

dotorpadusim).

3. M3mepenwue pagnoakTBHOTO (PoHA.

IToBTOPHUTEILHO-0000 1A U MOXYJIb.

[ToBTOpUTENBHO--00001IAIONMI  MOAYAb NpEeAHa3HAUYeH JMJIsi CUCTEeMaTH3aluu U
00001IEeHNs TPEIMETHOIO COJAEpPKaHUSI U ONbITA JEATEIbHOCTH, NPUOOPETEHHOIO MpHU
M3YUYEHUH BCETO Kypca (QU3UKH, a TAKXKE JJIsl MOATOTOBKH K OCHOBHOMY T'OCYJapCTBEHHOMY
AK3aMeHy 10 (U3UKe MJi1 00yJaroIIMXCsl, BHIOPaBUIMX 3TOT YUYEOHBIN NpeIMET.



[Ipy wu3ydeHHM [JAHHOTO MOAYJISA PEAIM3YIOTCA H CUCTEMATU3UPYIOTCA BHUJIBI
NEATeNIbHOCTH, Ha OCHOBE KOTOPBIX OOECIEUUBACTCS JOCTHXKEHUE MPEAMETHBIX W
METaINPEAMETHBIX TUIAHUPYEMBIX pe3yJIbTaTOB oOyueHus, dbopmupyertcs
€CTECTBEHHOHAY4YHAasi IPAMOTHOCTb: OCBOCHHUE HAyYHBIX METOJOB HCCIEAOBAHUS SBJICHUU
MPUPOJIBI U TEXHUKHU, OBJIAJICHUE YMEHUSIMU OOBACHATH (PU3UUECKUE SIBICHUS, MPUMEHSS
MOJIYYEHHBIE 3HAHUA, PEIIATh 3aJa4M, B TOM YHCJIE KAYECTBEHHBIE U YKCIIEPUMEHTAJIbHBIE.

[IpyHUIMNIHATBHO JESATEIBHOCTHBIM XapakTEP JAHHOIO pas3feiia peain3yercs 3a CYET
TOTO, YTO 0O0YYaIOIINECs BBIMOTHSIIOT 33/1aHUs, B KOTOPBIX UM MpeJjIaracTcs:

Ha OCHOBE TMOJIYYEHHBIX 3HAHUM paclo3HaBaTh M HAYyYHO OOBSICHATH (DU3NUYECKHUE
SIBJICHUSL B OKPY’KAIOIIEW IPUPOE U TOBCEHEBHOM KU3HU;

UCIIOJIB30BaTh HAayYHBIE METOJbI UCCIEAOBAaHUS (PU3MUECKUX SBJICHUN, B TOM YHUCIE
JUJI. TPOBEPKHU TUIIOTE3 U MOJIYUYEHUS TEOPETUUECKUX BBIBOJIOB;

OOBSICHSITh HayYHBIE OCHOBBI HAM0O0JIEE BAXKHBIX JIOCTUKEHUU COBPEMEHHBIX TEXHOJIOTHU,
HanpuMep, MPAKTUYECKOTO MCIIOJIb30BAHUS PA3JIUYHBIX UCTOYHUKOB DHEPTHUM HA OCHOBE
3aKOHAa MPEBPAILCHUS U COXPAHEHHS BCEX U3BECTHBIX BUJIOB SHEPTHUHU.

INJNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMDBI 110 ®U3UKE
HA YPOBHE OCHOBHOI'O OBIIET'O OBPA30OBAHUA

N3yuenne ¢u3nku Ha ypoOBHE OCHOBHOTO 00IIEero oOpa3oBaHHUs HAIpaBJICHO Ha
JIOCT)KEHUE  JIMYHOCTHBIX,  METAaNpeIMETHhIX U  MPEAMETHBIX  00pa30BaTEIbHBIX
PE3YyIABTATOB.

B pesynpraTe u3ydeHuss (QU3MKM HA YpOBHE OCHOBHOTO 00IIero oOpa3oBaHUs Y
oOyuyarormierocsi 6yayT copMUpOBaHbI CIAEAYIONIUE TUYHOCTHBIE PE3yIbTaThl B YACTH:

e 1) NATPHMOTHYECKOT0 BOCTIMTAHMS:

e — TIPOSIBJICHHE HWHTEpEca K HUCTOPUM U COBPEMEHHOMY COCTOSIHUIO POCCHUHUCKOMN
bu3IecKol HAYKH;

e — IICHHOCTHOE OTHOIICHHE K JOCTUKEHUSIM POCCUUCKUX YUEHBIX --(DU3UKOB;

e 2) rpa’kIaHCKOI0 U IYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

e — TOTOBHOCTh K AaKTUBHOMY YYacTHIO B OOCYXIEHHU OOIECTBEHHO 3HAYUMBIX H
ATUYECKUX MPOOIIEM, CBI3aHHBIX C IPAKTUIECKUM MIPUMEHEHUEM JOCTKEHUHN (HU3UKH;

e — OCO3HAHHE BaXXHOCTH MOPAJIbHO--3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

e 3)3CTeTHYECKOr0 BOCIIMTAHUSA:

e — BOCHPHUITHE OCTETHUECKHX KadeCcTB (PU3NUECKOW Haykh: €€ TapMOHUYHOTO
MIOCTPOEHHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOI'0 MO3HAHHUA:

e — OCO3HAaHHE IIEHHOCTH (U3MUECKONW HAYKH KaK MOIIHOTO WHCTPYMEHTA IMO3HAHHS MHUPA,
OCHOBBI Pa3BUTHS TEXHOJOTUM, BAXKHENUIIEN COCTABIISIIONIEN KYJIbTYPHI;

e — pa3BUTHE HAy4YHOM JIOO03HATENILHOCTH, HWHTEpeca K  HCCIE0BATEIbCKON
NEeATEeNbHOCTH;

e 5) popMupoBaHus KyJbTYpPbl 310POBbSl U IMOLHOHAJIBLHOI0 0JIArONOJIYYHS:



— OCO3HaHHE LIEHHOCTU 0€30MmacHOro odpasa >KM3HU B COBPEMEHHOM TEXHOJOTMYECKOM
MHUpE, BaXHOCTH MpaBWil O€30IacHOr0 IOBEAEHUS Ha TpPAHCIOPTE, Ha J0porax, C
ANEKTPUUYECKUM U TEIJIOBBIM 000PYI0BaHUEM B JIOMAIIIHUX YCIOBUSX;

e — cpOpMHUPOBAHHOCTh HaBBIKA peQIEKCHU, MPU3HAHUE CBOEro IpaBa Ha OIIMOKY U
TAKOI'0 € MpaBa y APYyroro YeJOBeKa;

e 6) TPy10BOr0 BOCIMTAHUA:

e — QAKTHBHOE YyYacTHUE€ B PCIICHUM TNPAKTUUYECKUX 3amad (B paMKaxXx CEMbH,
o0pa3oBaTeIbHON OpraHu3aluy, ropojia, Kpas) TEXHOJOTHYECKOW U  COIMaIbHOMN
HaIPaBJICHHOCTH, TPEOYIOUTUX B TOM YHUCJIE U (DU3NYECKUX 3HAHUN;

e — UHTEpEC K MPAKTUYECKOMY M3yUEHUIO TTpodecchil, CBI3aHHBIX ¢ PUBUKOM;

e 7)3KOJOrHYe€CKOr0 BOCIIMTAHUA:

e — OpHUCHTAIMS HA TPUMEHEHHE (UBUYECKUX 3HAHUU JJIs pElIeHUs 3aja4 B 00JacTu
OKpY’Karolen cpelibl, MJIaHUPOBAHUS TTOCTYIKOB M OIIEHKU UX BO3MOXKHBIX MOCIEICTBUI
JUTSL OKpY>KaroIleil cpepl;

e — OCO3HAHHUE TNI0OATBHOTO XapaKTepa SKOJOTUYECKUX MPOOJIEM U MyTEH UX PEIICHHUS;

e §8) azanTanmum K M3MEHSIIOIUMCS YCJIOBUSM COIMAIBLHON U MPUPOTHOM Cpeabl:

e — TMOTPEOHOCTh BO B3aUMOJCHCTBUM TIPU BBIMOJHEHUM HWCCIEIOBAHUNM U TPOEKTOB
(du3HUecKkol HANPaBICHHOCTH, OTKPBITOCTD OIBITY M 3HAHUSAM JIPYTHX;

e — IMOBBIIICHHE YPOBHS CBOCH KOMIETEHTHOCTH Yepe3 MPAKTUUECKYIO AESTEIbHOCTD;

e — MOTPeOHOCTH B (DOPMUPOBAHMM HOBBIX 3HAHHI, B TOM 4ucie (HopMyIupoBaTh UIEH,
TOHSITHSI, TUTIOTE3bI O (PU3NUECKUX OOBEKTAX U SIBICHUSIX;

e — OCO3HaHHUE Je(UIUTOB COOCTBEHHBIX 3HAHUIM U KOMIIETEHTHOCTEN B 00J1aCTH (QU3HKY;

e — IUTAHUPOBAHME CBOETO PA3BUTHUS B MPUOOPETECHUH HOBBIX (PU3MUECKUX 3HAHUI;

e — CTpPEMJICHHE AaHAIM3UPOBATh W BBISIBJIATH B3aUMOCBSA3U TPHUPOJBI, O0OIIECTBA U
HSKOHOMHKH, B TOM YHCJIE C UCTIOJIB30BaHHEM (HU3HUECKUX 3HAHUI;

e — OIICHKA CBOUX JEUCTBUM C Y4ETOM BIHSHHUS Ha OKPYXAIOUIYIO CpPEIy, BO3MOXKHBIX

IJI00QJIBHBIX TTOCIEICTBHMA.

METANPEIMETHBIE PE3YJIBTATBI

B pesynpraTre ocBOeHHS mporpamMMmbl 1O (U3MKEe Ha ypOBHE OCHOBHOTO OOIIEro
oOpa3zoBaHus y oOydaromierocss OyayT cGpopMUpOBaHBI MeTanpeIMeTHbIe Pe3yabTaThl,
BKJIFOYAIOIINE TTO3HABATEIIbHBIE YHUBEpPCAIbHBIE y4eOHBIE NEHCTBUS, KOMMYHUKATHBHBIC
YHUBEpCAIbHBIC YIeOHBIC ICUCTBUSI, PETYISATUBHBIC YHUBEPCAIbHBIC yUCOHBIC IEHCTBHS.

Ilo3HaBaTe/ibHBbIE YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHUS

ba3oBble JJoruueckue 1eicTBUS:
e BBIBIISTH M XapaKTEPHU30BaTh CYIIIECTBEHHBIC TPU3HAKH OOBEKTOB (SIBIICHU);
e YCTaHABIMBATh CYIIECTBEHHBIM TNPHU3HAK KJIAacCU(PUKAIIMK, OCHOBAHUSA IS
000011IeHNS U CpaBHEHUS,



BBISIBIIITh 3aKOHOMEPHOCTH M MPOTUBOPEUHUS B pacCMaTpUBAEMbIX (DaKTax, TaHHBIX
¥ HaOJIOZCHUSIX, OTHOCAIIUXCA K (PU3NIECKUM SIBICHUSM;

BBISIBIISITh PUYMHHO--CIICJACTBEHHBIC CBSI3M MPH M3yUYeHUU (U3MUECKUX SIBJICHUNA U
MPOIECCOB, JENaTh BBIBOABI C HCIOJIB30BAaHUEM JEAYKTUBHBIX U HMHIYKTHBHBIX
YMO3aKJIIOUEeHUH, BBIABUTATh TUIIOTE3bI O B3aUMOCBA3SIX (DU3MUECKUX BEINYHH;
CaMOCTOSITEJILHO BBIOMpATh CHOCOO pelieHus Yy4yeOHOW (u3nmueckod 3agaudu
(cpaBHEHHE HECKOJBKMX BapHUAHTOB PEIICHHUs, BHIOOp Hamboyee MOIXOISIIETO C
y4ETOM CaMOCTOSITEIIBHO BBIJICIICHHBIX KPUTEPUEB).

ba3oBbIe ucciiea0BaTeIbCKNE NEMCTBUSI .

UCIIOJIb30BaTh BOMPOCHI KaK UCCIEA0BATEIbCKUI MHCTPYMEHT MTO3HAHUS;

OPOBOAUTH IO CaMOCTOSITEIbHO COCTaBJIICHHOMY IIJIaHY OIbIT, HECI0XHBIN
bu3UYeCKUil SKCIIEPUMEHT, HEOOJIBIIIOE HCClIe0BaHUE (PU3NUECKOTO SIBJICHUS,
OIICHUBATh HA MPUMEHUMOCTb M JOCTOBEPHOCTh MH(OPMAIINIO, TOJYUYCHHYIO B XOJI€
UCCIICIOBAaHUS WIM YKCIIEPUMEHTA;

CaMOCTOSITeIbHO  (popMynupoBaTh OO0OOIIEHUS U BBIBOALI 110 pe3yJbTaTam
POBEAEHHOTO HAOIOICHHUSI, OTIBITA, UCCIICIOBAHNUS,

IIPOTHO3UPOBATh BO3MOXKHOE JaJIbHEHIIEE pa3BUTHE (PU3MUECKUX TIPOIIECCOB, a
TAaK)K€ BBIJIBUTATh TPEATNONOKEHUS OO0 WX pPa3BUTUM B HOBBIX YCJIOBUAX U
KOHTEKCTax.

PabGora ¢ undgopmanmei:

NPUMEHSATh Pa3IMYHbIE METOJBI, MHCTPYMEHTBI U 3alpoChl TPU TOHUCKE H OTOOpE
MHQPOPMAIIH WU TaHHBIX C YIETOM TPEUIOKCHHON yu4eOHON PU3NUIeCcKoil 3a/1a4H;
aHAIM3UPOBATh, CUCTEMATH3UPOBATH M  HMHTEPIPETHUPOBATH  HHQPOPMAIIHIO
pa3IMYHBIX BUAOB U ()OPM TIPEICTABICHNUS;

CaMOCTOSITETTLHO BBIOMpATh ONTHMAJIBbHYIO (OpMY MpEACTaBICHUS HWHPOpPMAIMH 1
WITIOCTPUPOBATh PElIaeMble 3aa4d HECIIOKHBIMH CXEMaMH, JHarpaMMaMH, WHON
rpaduKoi U X KOMOMHAITUSIMH.

KommyHuKkaTHBHBIE YHUBEPcAIbHbIE YUeOHbIe 1eificTBUS:

B XOJie 0OCYXJeHHs y4eOHOro marepuaia, pe3yJbTaToB Ja0OpaTOpHBIX PadboT u
MPOEKTOB 3a/JaBaTh BOMPOCHI IO CYIIECTBY OOCYXIaeMOW TEMBbI U BBICKA3BIBATH
UJIeU, HAIlCJICHHBIE Ha pEIICHHWE 3a/Jadyd W MOoJAJepkKaHhe OJaroKeaaTelbHOCTH
OOIICHHS;

COMNOCTABJISITh CBOM CYXKJIECHHUS C CYXKICHUAMHU JIPYTHX YYaCTHUKOB JUajora,
O0OHapy’KHUBATh PA3INYUE U CXOJACTBO MMO3UIIHA;

BBIPA)KATh CBOIO TOUYKY 3PEHUS B YCTHBIX M MUCHbMEHHBIX TEKCTAX;

myOMUYHO TMPEJCTABIATh PE3YNbTaThl  BBIMOJTHEHHOTO  (U3HYECKOTO  OIBITa
(aKCIIepuMeHTa, UCCIEA0BaHUs, IPOEKTA);

MOHUMATh W WCIIOJIH30BATh MPEUMYIIECTBA KOMAHIHOW W WHANBUAYATbHON PaOOTHI
MIPU PEIICHUU KOHKPETHOU (Pu3niecKoi mpoOIieMsl;

MPUHUMATH 1I€JIM COBMECTHOM JE€SATEIIbHOCTH, OPraHU30BbIBATh JEUCTBUS MO €€
JOCTH)KEHUIO:  paclpenessTb poju, oO0CyXkAaTh MOpoOUecChl UM Pe3yJbTaThl
COBMECTHOM pab0ThI, 0000111aTh MHEHHUSI HECKOJBKHX JIIOJICH;



BBINIOJIHATH CBOIO YacTh padOTHI, TOCTUIasi KAaU€CTBEHHOI'O PE3yJbTAaTa MO CBOEMY
HAIIPABJICHUIO U KOOPAUHUPYS CBOU JAEHUCTBUS C APYTUMHU YWiIE€HAMU KOMaH/bI,
OLICHMBATh KayeCTBO CBOEr0 BKJIaJa B OOMIMI MOPOAYKT MO KPUTEPHSM,
CaMOCTOSTEIBHO CPOPMYIMPOBAHHBIM YYACTHUKAMU B3aUMOJECHCTBUS.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC y4eOHbIC JCHCTBUS

Camoopranusanus:

BBISIBJISITh MPOOJIEMBl B JKU3HEHHBIX M Y4YEOHBIX CHUTYyalUsX, TPEOYIOLIUX IS
perieHus: GU3NUEeCKUX 3HAHUM;

OpPUEHTUPOBATHCS B PA3JIMYHBIX MOJXOJAaX MPUHATHUS PEIIeHUI (MHIUBUIYaAIbHOE,
OPUHSTHE pEUIeHUs B TPyNIE, NPUHATHE PELIeHUI TPYyNnon);

CaMOCTOSITEJIbHO COCTaBIIATh QJITOPUTM pelleHHus (U3HUECKOW 3a7aud WM IJIaHa
UCCJIEIOBAHUS C YYETOM HMMEIOUIMXCS PEeCypcOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh NPEAJIaracMble BApUAHTHI PEILICHUI;

JIeNaTh BBIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbIH HHTEJJICKT:

JlaBaTh aJICKBATHYIO OLICHKY CUTYyalluH W TIpeJjiaraTh IJIaH €€ U3MEHECHUS,
OOBSICHAITh TPUYWHBI JOCTHUKEHUS (HEIOCTWKEHMsI) PE3ybTaTOB IEATEIbHOCTH,
JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTHh KOPPEKTHBBI B JEATEIBHOCTh (B TOM UYHCIE€ B XOJ BBIIOJTHEHUS
(¢u3MUecKoro HMCCIEAOBAHMS MM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSTEIBLCTB,
W3MEHMBIINUXCS CUTYAIUi, YCTAHOBICHHBIX OMIMUOOK, BO3HUKIIUX TPYAHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YyJIbTATA LIEJIU U YCIOBUSIM;

CTaBUTh ceOs Ha MECTO JPYroro 4YeloBeKa B XOJE Clopa WM JUCKYCCHU Ha
HAay4YHYIO TEMY, IOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY APYTOro;

npu3HaBaTh CBOE MPaBO HAa OMIMOKY MpU pElIeHWHd (DU3MYECKUX 3a7ad WU B
YTBEPIKJICHUSAX HA HAYYHBIE TEMBI U TAKOE K€ IPABO APYIOTO.

INPEAMETHBIE PE3YJIBTATBI

K konity oOydyenust B 7 kjacce npeaMeTHbIE pe3yIbTaThl Ha 0230BOM YPOBHE JOJDKHBI
oTpaxkaTh CHOPMHUPOBAHHOCTH Yy 00YUAIONTUXCS YMEHUIA:

WCIIOJIb30BaTh TMOHATHS: (U3MYECKHE M XUMHYECKHE SBIICHUSA, HaOIO/ICHUE,
AKCIIEPUMEHT, MOJIENb, THIIOTE3a, CAMHUIIB (PU3NYECKUX BEIIMYUH, aTOM, MOJICKYJIA,
arperaTtHbl€ COCTOSIHMS BelllecTBa (TBEPIOE, JKUJIKOE, ra3000pa3HOE), MEXaHUYECKOE
JIBWKEHHE (pPaBHOMEPHOE, HEPAaBHOMEPHOE, MPSIMOJIHUHENHOE), TpaeKTopus,
paBHOJACHUCTBYIOMIAs cwia, nedopmanus (ynpyras, MiacTHUecKas), HEBECOMOCTb,
COOOIIAIOIINECS COCYIbL;

paznuuath sBieHus (Ouddy3usi, TEMIOBOE JBWKEHHE YacCTUIl BEIECTBa,
PaBHOMEpPHOE JBM>KCHUE, HEPAaBHOMEPHOE [BH)XEHUE, WHEpLHUs, B3aUMOJICHCTBUE
TEJ, paBHOBECHE TBEPIBIX TeN C 3aKPEIUIEHHOW OChIO BpallleHUs, mepeaada



JaBiI€HUS TBEPIABIMU TeJIaMH, XUAKOCTSIMH M ra3amu, arMoc(epHOe aBliCHUE,
IUIaBaHUE TeJ, TMPEBpalleHUs] MEXaHWYECKOM JHEpruu) 1O OINUCAHUI0 HX
XApAaKTEPHBIX CBOWCTB M Ha OCHOBE ONBITOB, JIEMOHCTPUPYIOIIMX JaHHOE
(u3nuecKoe sBICHUE;

pacno3HaBaTh MPOSIBJICHUE U3YUCHHBIX (PU3UUECKUX SIBICHHUI B OKPYKAIOIIEM MUPE,
B TOM 4ucCJe (PU3NYECKUE SBJICHUS B MPUPOJE: MPUMEPHI IBHKEHUS C PA3IMYHBIMU
CKOpPOCTSAMHU B JKMBOM U HEKXMBOM IIPUPOAE, ACHUCTBUE CUJIBI TPEHUS B NPUPOJE U
TEXHHUKE, BIMSHUE aTMOC(EpHOTO AAaBICHMS HA UBOM OpPraHu3M, IUIaBaHHE phIO,
phIYard B Telie YeI0BeKa, MPU 3TOM MEPEeBOAUTH MPAKTUYECKYIO 3a/1auy B y4eOHYIO,
BBIJIEIISATH CYIIECTBEHHbIE CBOMCTBA (MIPU3HAKHM) (PU3UUECKUX SIBJICHUM;

ONMKCHIBATh M3YYCHHBbIC CBOMCTBA Tel W (U3MYECKHE SBJICHUS, MHCIOIb3Ys
¢usznueckre BeNMYMHBI (Macca, OOBEM, IUIOTHOCTh BEUIECTBA, BpEMS, IMYTh,
CKOPOCTb, CPEIIHSISI CKOPOCTb, CHJIa YNPYTOCTH, CHJIa TSKECTH, BEC Tela, CHUIIA
TpeHusl, AaBieHHe (TBEPAOro Tena, >KUIKOCTH, Tra3a), BBITAIKUBAIOIIAs CHIIA,
MexaHuueckass paboTa, MOIIHOCTb, IJIEYO CHUJIbI, MOMEHT CHJIbI, KO3(P(UIHUEHT
MOJIE3HOTO JIEWCTBUS MEXaHU3MOB, KHHETUYECKAsl M TIOTEHLIUAJIbHAS SHEPIHsl), PU
OMMCAHUM MPABUIILHO TPAKTOBATh (PU3MUECKUN CMBICI MCIOIB3YEMbIX BEJIMYUH, UX
o0O3HaueHUsi U  €IUWHUIBI  (U3UYECKUX  BEIMYMUH, HAXOAUTh  (OPMYIIHI,
CBSI3BIBAIONINE JAHHYIO (DU3UYECKYIO0 BEIUYHMHY C JAPYTMMU BEIUYUHAMHU, CTPOUTH
rpavKy U3y4eHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUUNH;

XapaKTepu30BaTh CBOMCTBa Tel, (U3MYECKHUE SIBJICHMS U TPOLECCHI, HUCIOIb3Ys
IPaBWJIA CJIIOKEHUS CHJI (BOJIb OJHOM IpsiMOil), 3akoH ['yka, 3akoH Ilackais, 3akoH
Apxumena, IpaBUJIO0 paBHOBecUsl pbluara (0JI0Ka), «30J0TO€ MPaBUIIO» MEXaHUKH,
3aKOH COXPAaHECHUS MEXaHWYECKOW JHEPrUM, IPU OTOM [JaBaTh CJIOBECHYIO
(opMyIUPOBKY 3aKOHA U 3aIIUCBIBATh €I0 MaTEMaTHYECKOE BbIPAKEHUE;

OOBSCHATH (PU3MUECKHE SBJICHUS, MPOLIECCHl U CBOMCTBA TN, B TOM 4YHCIE U B
KOHTEKCTE  CHUTyallull  IPaKTUKO-OPUEHTUPOBAHHOIO  XapakTepa:  BBIABIATH
NPUYMHHO--CJIECTBEHHBIE CBSA3H, CTPOUTh OOBACHEHUE U3 1—2 JIOTMYECKUX 1LIaroB C
ornopoit Ha 1—2 M3YYEHHBIX CBOWCTBA (YM3UYECKUX SBJICHHUM, (PU3MYCCKUX 3aKOHA
WJIU 3aKOHOMEPHOCTH;

pemate pacyéTHbe 3a7aud B 1—2 JEHCTBUS, HCHONb3ys 3aKOHBI U (HOPMYIIBI,
CBSI3bIBAIONINE (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHaiM3a YCIOBUS 3aJauu
3aMMChIBaTh KPATKOE YCJIOBUE, MOJCTABIATh (PU3MUECKHUE BETUUYMHBI B (POpPMYIBI U
IIPOBOJUTH Pacy€Thl, HAXOJUTh CIPAaBOYHBIE JAaHHBIC, HEOOXOAUMBIE IS PELICHUS
3a]1a4, OIICHUBATh PEATTUCTUYHOCTD MOJYUCHHON (PU3NUECKON BETUYHHBI;
pacno3HaBaTh MPOOJEMBI, KOTOPbIE MOXHO PEUIUTh NPHU IMOMOIIM (PU3HYECKHX
METOZ0OB, B ONMCAaHMM HCCIIEIOBAHUA BBIACIATH IPOBEPAEMOE IPEATIOIOKEHNE
(rumoTe3y), pasnuyaTh M HWHTEPHIPETHPOBATH IOJYYEHHBIN PE3yNbTAT, HAXOJUTh
OLIMOKH B XOJI€ ONBITA, €aTh BHIBOJBI [10 €r0 PE3yJIbTaTaM;

IIPOBOJUTH ONBITHl MO HAOMIOAEHUIO (U3UYECKUX SBICHUNH WIH (PU3HUYECKUX
CBOICTB Tei: (OPMYJIMPOBATh NPOBEPSIEMBIE MPEAIOI0KEHHSI, COOMPATh YCTAHOBKY



U3 TPEMJIOKEHHOTO O0OpYAOBaHUA, 3alUCHIBATH XOJ ONbITa U (OPMYIUPOBATH
BBIBO/JIBI;

BBITIOJTHSATH MPSIMbIE U3MEPEHUS PACCTOSHUS, BPEMEHU, MaCChl Tea, 00bEMa, CUITBI U
TEMIIEPATypPhl C UCIIOJIb30BAHUEM AHAJIOTOBBIX U IIU(POBBIX MPUOOPOB, 3aMUCHIBAThH
MOKa3aHus MpuOOPOB ¢ yUETOM 3aJaHHON a0COIIOTHON MOTPENTHOCTH U3MEPEHUH;
MIPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOU (DU3UYECKON BETUUUHBI OT JPYroH ¢
WCIIOJIb30BAaHUEM  TMPSMBIX  W3MEPEHUM  (3aBUCMMOCTH IMYTH  PABHOMEPHO
JBIDKYILIETOCS T€Jla OT BPEMEHU JABUKEHHUS TEJla, CUIIbI TPEHUSI CKOJIBKEHUS OT Beca
Teja, KauyecTBa 00pabOTKU MOBEPXHOCTEH Tel M HE3aBUCHUMOCTU CUJIBI TPEHHS OT
IJIOIIAAN CONMPHUKOCHOBEHHUSI TE€J, CWJIbl YOPYrOCTH OT YIJIUHEHUS MPYKUHBI,
BBITAIKUBAIOIIECH CUJIBI OT O0BEMa MOrPYKEHHOM YacTh Telda W OT IUIOTHOCTHU
KUJKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH Teja, OT TIJIyOWHBI, Ha KOTOPYIO
MOTPY>KEHO TEJIO, YCIOBUM TJIaBaHUS TeJ, YCIOBUN paBHOBECHUS pbluara u OJIOKOB),
y4acTBOBaTh B IUIAHUPOBAHMHM Y4E€OHOTO HCCIENOBaHUS, COOMpPATh YCTAaHOBKY U
BBITIOJIHSIT U3MEPEHUS, CIIeys MPEIOKCHHOMY IUIaHy, (PUKCUPOBAThH PE3YJIHTAThI
MOJIYYEHHOW 3aBUCUMOCTH (PU3MYECKUX BEJIMUUH B BUJIC MPEITIOKCHHBIX TAOIUIl U
rpaduKoOB, JIeJIaTh BBIBOJIBI IO PE3yJIbTaTaM UCCIICIOBAHMS;

IPOBOJIUTh KOCBEHHBIE W3MEPEHHUS (U3UYECKHX BEIWYMH (TUIOTHOCTH BEIIECTBA
KUJIKOCTH W TBEPIOro Tejia, Cuila TPEHUS CKOJbXKEHMS, JaBJICHUE BO3AYyXa,
BBITAJIKUBAIOIIAS CWJIA, JEUCTBYIOIas Ha IIOTPYyKEHHOE B IKUIKOCTh TEJIO,
K03 (HUIIMEHT TOJIE3HOTO ACHCTBUS MPOCTHIX MEXaHU3MOB), CIEAYs MPEII0KEHHON
WHCTPYKIIMM: TIPU BBINOJHEHUU HU3MEPEHHM coOupaTh 3KCIEPUMEHTATbHYIO
YCTAHOBKY U BBIYMCIISITh 3HAUEHUE UCKOMOU BEJINYNHBI,

coONoaTh TMpaBuUiia TEXHUKH OE€30MacHOCTH TMpu pabore ¢ JabopaTOpHBIM
00opy1I0BaHUEM;

yKa3blBaTh MPUHIUIBI JEHCTBUA MPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETP, TMHAMOMETP, COOOIIAIOIINECS COCYIbl, OApOMETpP, phIYar, MOABUKHBIN
¥ HETIOJIBWKHBIN OJIOK, HAKJIIOHHAS TUIOCKOCTD;

XapaKTepu30BaTh MPHUHIUIBI JTEUCTBUS HM3YYCHHBIX NPHOOPOB M TEXHUUYECKHUX
YCTPOMCTB C OMOPOM Ha HUX OMUCAHUS (B TOM YMCIIE: MOAIIMIHUKH, YCTPOUCTBO
BOJIOIIPOBO/IA, TUAPABINYECKUAN MPECC, MAHOMETP, BBICOTOMEP, IMOPLIHEBON HACOC,
apeoMeTp), UCTIONB3YS 3HAHHS O CBOMCTBAX (DM3UYECKUX SIBJICHUN W HEOOXOIUMBIE
¢duznueckre 3aKOHBI U 3aKOHOMEPHOCTH;

MPUBOJIUTH TPUMEPHI (HAXOAWUTh HWH(OpPMAIMI0O O MpUMEPax) MPAKTUIECKOTO
WCIIOIb30BaHUsl (PU3MYECKUX 3HAHUM B MOBCEJHEBHOW KU3HHM IJIsI OOecreyeHus
0e3omacHOCTH TpW OOpaleHnd ¢ mpubopaMu W TEXHUYECKUMHU YCTPOMCTBAMH,
COXpaHEHHMsI 370pOBbsi M COOJIIOJICHUS HOPM DSKOJIOTHYECKOTO TMOBEACHUS B
OKPY’KAIOIIEH CPEAE;

OCYLIECTBIIITh OTOOP HMCTOYHUKOB HHpopmanuu B MHTEpHETE B COOTBETCTBUM C
3aJJaHHBIM TIOMCKOBBIM 3alpoOCOM, HAa OCHOBE HMMEKOUIMXCA 3HAHHUU U MYTEM
CpPaBHEHHMsSI PA3JIMYHBIX HCTOYHUKOB BBIICNATH HHPOPMAINIO, KOTOpAsl SBISIETCS
MPOTUBOPEUNBOUN MIIM MOKET ObITh HEJJOCTOBEPHOM;



UCIIOJIb30BaTh MpU  BBIMOJIHEHUM YYEOHBIX 3aJaHUM  HAyYHO--TIOMYJISPHYIO
TUTEPaTypy (PU3NYECKOrO COAEp)KaHUs, CIPAaBOYHBIE MaTepUalbl, PECypChbl CETU
WuTtepHer, BnageTh MNpuEMaMHU KOHCIEKTHPOBAaHUS TEKCTa, NpeoOpa3oBaHUs
nH(pOpMaIK U3 OJHOM 3HAKOBON CUCTEMBI B IPYTYIO;

co3aBaTh COOCTBEHHbIE KPATKHE MUChbMEHHBIE U YCTHBIE COOOIIEHHSI HA OCHOBE 2—3
MCTOYHUKOB HHGpOpMaK (U3UUYECKOTO COAEpXKaHUS, B TOM 4YHUCIE MNYOIMYHO
JieNaTh KpaTKUe COOOIIEHHs O pe3yibTaTaX MPOEKTOB WM Y4eOHBIX MCCIEI0BaHUH,
IIpY 3TOM TIPaMOTHO MCIIOJIb30BaTh M3YYCHHBIM MOHATUMHBIM ammapar Kypca
(u3HKH, COMPOBOKIATH BBICTYIJIEHUE MTPE3EHTALUEH;

IPU BBITIOJIHEHUH YYE€OHBIX MPOEKTOB U MCCIEIOBAaHUMN paclpeaensTh 0053aHHOCTH
B IPYIIE B COOTBETCTBUM C MOCTABJICHHBIMU 3aJa4aMH, CJIECIUTh 32 BBHIMOJIHEHUEM
IUIaHa JEWCTBUM, aJeKBAaTHO OLIEHMBATh COOCTBEHHBIN BKJAJ B JI€ATEIbHOCTH
IpyNIbl, BBICTPaHBaTh KOMMYHUKATHBHOE B3aMMOJCHCTBUE, YUYUTHIBasi MHEHUE
OKpPYXaIOIUX.

K konity oOydyenusi B 8 kiacce npeamMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE JIOJKHBI
oTpaxkaTb COPMHUPOBAHHOCTH Yy 00YyHAIOIIUXCSI YMEHUINA:

UCITIOJIH30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JBM)KCHHE aTOMOB U
MOJICKYJI, arperaTHble COCTOSIHUS BEIECTBA, KPUCTAUIMUECKUE U aMOp(HBIC Tena,
HACBHIIICHHBIN M HEHACHIIEHHBIH Tap, BIAKHOCTh BO3AyXa, TeMIIepaTypa,
BHYTPEHHSSI SHEPTHUs, TETUIOBOM JIBUTATEINb, JJIIEMEHTAPHBIN AIIEKTPUUECKHUM 3apsi,
ANEKTPUUECKOE T0JIe, MPOBOJAHUKU M JTUAJIEKTPUKHU, MOCTOSHHBIN 3IEKTPUUYECKUN
TOK, MarHUTHOE TIOJIE;

pas3nuyarh sBJICHUS (TEIUIOBOE PACIIMPEHUE U C)KaTHe, Terlonepenaya, TerioBOe
paBHOBECHE, CMauMBaHHE, KaNWULSIPHbIC SBJICHUS, WCIAapEeHUE, KOHJEHCAIUs,
IUTaBJICHWE,  KpuUcTayuim3anus  (OTBEplEBaHHE),  KHUICHHE,  Terulonepenadya
(TEeTIONMpPOBOAHOCTD, KOHBEKIIMSI, U3TyUCHUE), FICKTPHU3AIMS TEJl, B3aUMOJICUCTBHE
3apsA/IOB, JACUCTBHS DJIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHWE, B3aHMMOJICHCTBUE
MarHuToOB, ACHCTBHE MAarHUTHOTO TOJIS HA TIPOBOJAHHUK C TOKOM, DJIEKTPOMAarHUTHAs
UHAYKIMS) 10 ONMUCAHWIO WX XapaKTePHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIKX JaHHOE (PU3NYECKOE SBICHUE;

pacno3HaBaTh MPOSIBJICHUE U3YYCHHBIX (DU3UYECKUX SIBICHUN B OKPY)KAIOIIEM MUPE,
B TOM YmHcle (u3udecKkue SIBICHUS B MPUPOJE: TMOBEPXHOCTHOE HATSKEHUE U
KaNWUIApHbIE SBJICHUS B NPUPOJE, KpPUCTALIBI B npupone, uznydenue CoiHua,
3aMep3aHue BOAOEMOB, MOpPCKHUE Opu3bl, 00pa3oBaHME POCHI, TYMaHa, UHES, CHETa,
AIIEKTPUYECKHUE SBJICHHUS B aTtMocdepe, dJIEKTPUYECTBO JKHBBIX OPraHU3MOB,
MarHuTHOE Toyie 3eMJIH, Apeid MOII0COB, POJIb MAarHWUTHOTO TOJISA JUIsS JKU3HH Ha
3emiie, IOJISIPHOE CUSIHUE, TIPU ATOM MEPEBOAUTH MPAKTUIECCKYIO 3a/1a4y B y4eOHYIO,
BBIJICNIATH CYIIECTBEHHBIC CBOWCTBA (MMPU3HAKHN) (PU3UUECKUX SBICHHM;

OMHUCHIBATh M3YYEHHBIE CBOMCTBA Tel M (PU3NYECKUE SBICHUS, UCIOIb3Ys
du3nYecKue BEJIMUHUHBI (TEMIlepaTypa, BHYTPEHHSIS SHEPTHUs, KOJIUYECTBO TEIIOTHI,
yAelbHasi TEMJIOEMKOCTh BEIIECTBA, YJelibHAas TEIUIoTa IUJIABJICHUS, YJeIbHas
TEIJIOTa MapooOpa3oBaHUsl, yjelibHAs TEIJI0Ta CrOpaHUsl TOIUIMBA, KOA(PPULIHEHT



MOJIC3HOTO JCHCTBUS TEIUIOBOM MAIMHBI, OTHOCHUTENbHAS BIAXHOCTh BO3/yXa,
AIIEKTPUYECKHUI 3apsisl, CHUjla TOKAa, JJIEKTPUUYECKOE HAIMpPSKEHHE, CONMPOTHUBICHUE
MPOBOJIHMKA, yJEIbHOE CONPOTHBICHHE BEIIECTBAa, paboTa ¥  MOIIHOCTD
AIEKTPUYECKOTO TOKA), MPU OMHCAHUU MPABUIHLHO TPAKTOBATH (PU3MUECKHUI CMBICI
WCITOJIb3yEeMBIX BEIMYHMH, 0003HAUYCHHSI ¥ € TMHUIIBI (DU3MYECKUX BEIIMUNH, HAXOIUTh
(OpMYyIIBI, CBS3BIBAIONINEC TAHHYIO (PU3UUECKYIO BETUYHUHY C IPYTUMH BEITUYHHAMM,
CTPOUTH TpadUKU N3YICHHBIX 3aBUCUMOCTEH (PU3NICCKUX BEIUUNH;
XapaKTepHU30BaTh CBOWCTBA TeJ, (PU3NYECKHE SIBICHHUS W TPOIECCHI, HCIIOIb3Ys
OCHOBHBIE TIOJIOKCHHUS MOJICKYJISIPHO--KUHETHIECKOW TEOPUH CTPOCHUS BEIIECTBA,
NPHUHIIAIT CYMEPIIO3UIIMA ToJieH (HAa Ka4eCTBEHHOM YpPOBHE), 3aKOH COXpaHCHHS
3apsiga, 3akoH Oma st ydacTka mend, 3akoH J[xoyns—JIeHia, 3aKkoH coOXpaHEHUS
DHEPTUH, TPU ITOM JaBaTh CJIOBECHYIO (DOPMYIHPOBKY 3aKOHA W 3aIlMCHIBATH €TO
MaTEMaTUYECKOE BBIPAKCHUE;

OOBSCHATh (M3MYECKHE TMPOIECCHl M CBOWCTBA TEJ, B TOM YHUCJIC U B KOHTCKCTE
CUTYaIni PAKTUKO-OPUEHTHPOBAHHOTO XapakTepa: BBISIBIISAITD
NPUYUHHO-CIICJICTBEHHBIC CBSI3H, CTPOUTH O0BSICHEHHE W3 1—2 JJOTUYECKUX IIAroB C
ormopoi Ha 1—2 M3ydYeHHBIX CBOWCTBA (DPM3UYCCKUX SBJICHUN, (PU3NYCCKUX 3aKOHOB
WJIA 3aKOHOMEPHOCTEIH;

pemiath pacu€THbIe 3aaud B 2—3 JCHCTBUSA, HCIONB3YS 3aKOHBI WU (POPMYIIBI,
CBS3BIBAIONIME (PU3NYECKUE BEIUYMHBI: HA OCHOBE aHalu3a YCIOBUA 3a/1auu
3aMKChIBaTh KPATKOE YCIOBUE, BBISBISATH HEIOCTATOK JAaHHBIX JJI PELISHUs 3a/1auHu,
BBIOMpATH 3aKOHBI U (DOPMYJITBI, HEOOXOAUMBIE JIJIsl €€ PEIIeHHUs, POBOIUTH PACUETHI
U CpaBHUBATHh IMOJIYYCHHOE 3HAaYeHUE (QPUINYECKON BEIUYUHBI C HM3BECTHBIMU
JTaHHBIMH;

pacno3HaBaTh MPOOJEMBI, KOTOPbIE MOXHO PEIIUTh TPU TMOMOIIH (PU3HUECKHUX
METOJIOB, HCIOJIb3ysd  ONUCAaHWE  HWCCJIEJAOBAHMS, BBIACIATH  MPOBEPSEMOE
MPENIOJIOKEHUE, OLIEHWBATh MPABUIBHOCTh TOPSIKA MPOBEACHHS HCCIEIOBAHUS,
JIeNaTh BHIBOIBI;

IIPOBOJIUTh ONBITBI 1O HAOTIOACHUIO (HU3WYECKUX SBICHUN WIH (U3UIECKUX
CBOMCTB Ten (KamWwUISpHBIC SBICHUS, 3aBUCHUMOCTH JaBIICHHUS BO3AyXa OT €ro
o0BéMa, TeMmmepaTypbl, CKOPOCTH IIpollecca OCThIBAHUS H HarpeBaHUs TpuU
M3JIy4YEHUU OT 1BeTa u3Jydaromend (MOrIomaIIe) MOBEPXHOCTH, CKOPOCTh
UCTIApEHUs] BOJBI OT TEMIIEPATyphl XUIKOCTH M IUIOMAAM €€ TIOBEPXHOCTH,
AIEKTPU3AIUS TET U B3aUMOJCHCTBUE DIICKTPUUYECKHUX 3apsI0B, B3aUMOCHCTBUE
MOCTOSIHHBIX MarHUTOB, BU3yaJHM3allusi MAarHUTHBIX TOJIEH MOCTOSTHHBIX MAarHWTOB,
JICUCTBUSI MAarHUTHOTO TIOJS HAa TPOBOJHUK C TOKOM, CBOMCTBAa JJIEKTPOMArHHTA,
CBOMCTBA DJIEKTPOJBUTATENS TMOCTOSTHHOTO TOKa): (hOPMYIHUPOBATH MPOBEPSECMBIE
MPEANOIOXKEH!sI, COOMpaTh YCTAHOBKY W3 MPEMIOKEHHOTO 000pYyIOBaHUSA,
OTIMCHIBATH XOJT OTBITA U (HOPMYTUPOBATH BHIBOIHI,

BBITIOJTHATD TPSIMBIE HW3MEPEHUS TEMIIEPATyphl, OTHOCUTEIHPHOW BIAXKHOCTH
BO3/lyXa, CHUJBI TOKA, HAIPSOKEHUS C HMCIOJb30BAHHEM AaHAJIOTOBBIX MPUOOPOB U



JaTYUKOB (PU3MUECKUX BEIMYMH, CPAaBHHMBATh PE3YNbTATHl U3MEPEHHH C y4ETOM
3a1aHHOM aOCOJIIOTHON MOTPEIIHOCTH;

MPOBOJUTH UCCIEAOBAHUE 3aBUCUMOCTH OJTHOM (PU3NYECKON BETMUYUHBI OT IPYTOil ¢
MCIIOJIb30BAaHUEM MPSAMBIX M3MEpPEHUH (3aBUCHUMOCTb CONPOTUBIICHUS MPOBOAHHUKA
OT €ro JJIUHBI, IJIOMAAM MONEPEYHOTr0 CEYEHUS U YJEIbHOIO CONPOTHBICHUS
BEIECTBA MPOBOJAHMKA, CHJIBI TOKA, UAYIIETO Yepe3 MPOBOAHUK, OT HANPSKEHUS Ha
IIPOBOJTHUKE, MCCIENOBAHUE ITOCIEAOBATENBHOIO M MNapAJIEIBHOIO COEIUHEHUI
MPOBOJHUKOB): IJIAHUPOBATh HUCCJENOBAaHHE, COOMPATh YCTAHOBKY U BBINOJHATH
U3MEpPEHUs, cleays NPeI0KEHHOMY IJIaHy, (UKCUPOBATh PE3YJIbTAThI OTYYEHHON
3aBUCUMOCTH B BHJA€ Ta0nul u rpaduKoB, AeNaTh BBIBOABI MO pe3yjibTaTam
UCCIIEI0BAHUS;

NPOBOAUTH KOCBEHHbIE U3MEPEHUs (PU3NYECKUX BEIMYMH (yAesIbHas TEeTIOEMKOCTh
BEIIECTBA, CONPOTUBIEHUE NPOBOJAHUKA, pab0OTa W MOIIHOCTb AJIEKTPUUECKOTO
TOKA): TUIAHUPOBATh U3MEPEHUS, COOMPATh IKCIIEPUMEHTAJIbHYIO YCTAaHOBKY, CIEys
NPEIJIOKEHHON MHCTPYKIIMH, U BBIYUCIIATH 3HAYCHUE BETUUNHBL;

coOnoaTh MpaBuUiia TEXHUKU O€30MacHOCTH Mpu padore ¢ JabopaTOpHBIM
00opy1I0BaHUEM;

XapaKTepu30BaTh MNPHUHIUIBI JEUCTBUS HM3YYEHHBIX NPHOOPOB M TEXHUUYECKHUX
YCTPOIMCTB C OMOPOM HAa HUX OMUCAHUSA (B TOM YHUCIE: CUCTEMa OTOIJICHUS JOMOB,
TUTPOMETp, TMapoBasi TypOHWHA, aMIEPMETP, BOJIBTMETP, CUETUUK DIEKTPUUYECKOMN
OHEPTUHU, DJIEKTPOOCBETUTENbHBIE MPUOOPHI, HArpeBaTENIbHBIE HIIEKTPOTPHUOOPHI
(mpuMepsl), IEKTPUYECKUE TPEIOXPAHUTENH, JIECKTPOMATHUT, DJIEKTPOJIBUTATEIh
NOCTOSIHHOTO TOKa), MCHOJNB3ysd 3HAHHUS O CBOWCTBAX (PU3WYECKHUX SBICHUN WU
HeoOX0uMbIe (PU3NUECKIE 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTHIE TEXHHUUYECKUE YCTPOMCTBA M M3MEPHUTENbHBIE MPUOOPHI 11O
CXeMaM M CXEMaTUYHbIM pUCYHKaM (KUIKOCTHBIA TEPMOMETpP, TEPMOC,
IICUXPOMETpP, THUTPOMETP, [IBUTATE]Ib BHYTPEHHETO CrOpaHus, AJIEKTPOCKOIL,
peocTaT), COCTaBJISITh CXEMbl JJIEKTPUUYECKUX LENel C MOCIeAOBATENbHBIM H
napajyleIbHBIM ~ COCMHEHUEM JJIEMEHTOB, pa3iuuas YCJIOBHbIE 0O0O03HAYCHUS
AJIEMEHTOB 3JIEKTPUYECKUX LIETIEH;

MPUBOJIUTH TPUMEPHl (HAXOAUTh HH(OpPMAIMIO O TMpUMEPax) MPAKTUIECKOTO
UCIONIb30BaHUs (PU3MUECKUX 3HAHUN B TOBCEJHEBHOM >KU3HM Il oOecredyeHus
0e3omacHOCTH TPH OOpalleHud ¢ TpUOOpaMH M TEXHHUYECKUMHU YCTPOMCTBAMH,
COXpPAHEHHUSI 370pOBbS M COONIOACHHS HOPM 3KOJIOTMYECKOIO IOBEACHUS B
OKPY’KAIOIIEH CPEAE;

OCYILECTBIIATh MOUCK MH(popManuu (u3nyecKoro cojepxkanus B MHrepHeTe, Ha
OCHOBE HMEKOIIMUXCS 3HAHMM M MYTEM CpPABHEHUS JOINOJHHUTEIbHBIX HCTOYHHKOB
BBIJICATh MH(OpPMALIUIO, KOTOpas SIBIAETCS MNPOTUBOPEYMBOM WM MOXKET OBbITh
HEJI0CTOBEPHOM;

UCIIOJb30BaTh TPHU  BBIMOJHEHHM YYEOHBIX 3aJaHUM  HAyYHO--TIOMYJISPHYIO
JIUTEPaTypy (PU3NYECKOrO COAEp)KaHUsA, CIPABOYHBIE MaTepHalIbl, PECYPChl CETH



WuTepHer, BnaaeTh MNpuéMaMu KOHCHEKTHPOBAaHUS TEKCTa, NpeoOpa3oBaHUs
nH(pOpMaIK U3 OJHOM 3HAKOBON CUCTEMBI B IPYTYIO;

co3JaBaTh COOCTBEHHbIE NMHCbMEHHBIE M KPAaTKUE YCTHBIE COOOIIEHHA, 00o0uas
MH(OPMAIUIO U3 HECKOIBKUX UCTOYHUKOB (DU3UUECKOTO COJEPIKAHMSI, B TOM UHUCIE
nyOJUYHO MPEACTAaBIATh PE3YNbTaThl MPOEKTHONM WM  HMCCIEI0BAaTEIbCKON
NEATENIBHOCTH, IIPU OTOM TIPAMOTHO MCIIOJIb30BAaTh M3YYEHHBIM MOHATUWHBIN
anmnapar Kypca (U3HKH, COPOBOXK/IATh BHICTYINIEHUE MTPE3EHTALUEH;

IpPU BBINOJHEHUU YYEOHBIX MPOEKTOB M HCCIEJOBAaHUN (PU3NYECKUX IPOLIECCOB
pacnpenensiTh 00513aHHOCTH B IPYMIE B COOTBETCTBUU C NOCTABJICHHBIMU 3a/1a4aMHU,
CIEAUTH 3a BBIIIOJIHEHUEM IIJIaHA JIEHMCTBUM U KOPPEKTUPOBATH €r0, aJEKBATHO
OLICHMBAaTh COOCTBEHHBIM BKJIaJA B JEATEIBHOCTb TPYIIbI, BbICTPAUBATH
KOMMYHUKaTHUBHOE B3aUMOICHCTBUE, POSBIISAA TOTOBHOCTh pa3peliaTb KOH(IUKTHL.

K koHiy oOydyenus B 9 kiacce npeamMeTHbIE pe3yiabTaThl HA 0230BOM YPOBHE JOJIKHBI
oTpaxkaTb COPMHUPOBAHHOCTH Yy 00YHAIOUIUXCSI YMEHUMA:

UCIIOJIB30BaTh TMOHATHS: CHCTEMa OTCuéra, MaTephaibHash TOYKa, TPACKTOPHS,
OTHOCHUTEJIBHOCTh ~ MEXaHWYeCKOro  JABWXKeHus,  jaedopmarus  (yopyras,
IUIACTUYECKasl), TPEHUE, LEHTPOCTPEMUTENBHOE YCKOPEHUE, HEBECOMOCTh U
NEePErpy3KH, IIEHTP THKECTH, aOCOTIOTHO TBEPIOE TENO, IEHTP TIKECTU TBEPOTO
TeJla, paBHOBECHE, MEXaHWYECKHE KoJIecOaHWsT M BOJIHBI, 3BYK, HH(Pa3ByK U
yIBTPa3BYK, DJIEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JIEKTPOMArHUTHBIX BOJH, CBET,
OJIM30PYKOCTh U JAIbHO30PKOCTH, CIEKTPHI MCITYCKaHHUS W TIOTJIOLIEHUS, alibda-,
0eTa- 1 raMMa-u3Iy4eHus, U30TOMbI, AepHAs IHEPreTHKA;

pasnuyarh SIBICHUS (PaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJIUHEWHOE IBUKEHHE,
PaBHOYCKOPEHHOE  TNPSIMOJMHEHHOE JBW)XKEHHE, CBOOOJHOE TMaJeHue  Tell,
pPaBHOMEPHOE JBIIKEHUE TI0 OKPYXHOCTH, B3aUMOJICHCTBUE TEJ, PEaKTHUBHOE
JIBUKEHHUE, KoleOaTenpHOe JABMKEHHUE (3aTyXarollre M BBIHYXKICHHBIC KOJIeOaHNs),
pPE30HAHC,  BOJIHOBOE  JBWKEHHE,  OTpPaKEHHE  3ByKa,  MPSIMOJUHEHHOE
pacnupocTpaHeHHe, OTpaX€HHWE U TMPEJOMIICHWE CBEeTa, IIOJHOEe BHYTpPEHHEE
OTpakeHHE CBETA, pa3lioKeHHe Oeoro cBeTa B CHEKTP U CIOKEHHE CIEKTPAIbHBIX
LBETOB, JIUCHEPCHUSl CBETa, €CTECTBEHHAas pPaJUOaKTUBHOCTb, BO3HUKHOBEHUE
JMHEWYATOro CHEKTpa HM3JIy4YEeHHs) MO ONUCAHUI0 MX XapaKTEPHBIX CBOWMCTB M Ha
OCHOBE OTBITOB, JIEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;

pacno3HaBaTh MPOSBICHNE U3YYCHHBIX (DU3UUYECKUX SBICHUN B OKPYKAIOIIEM MHUPE
(B TOM uymcie (puanyueckue SBICHHS B MPUPOJE: MPUIUBBI U OTIUBBI, JIBUXEHUE
maHeT CoOJHEYHON CHUCTEMBI, PEAKTUBHOE [IBHOKEHHE JKUBBIX OPraHU3MOB,
BOCIIPUATHE 3BYKOB >KUBOTHBIMH, 3EMJIETPSICEHHE, CEMCMUYECKHE BOJIHBI, I[yHAMH,
9X0, IIBE€Ta TeJ, ONTHUYECKUE SIBJICHUA B MPUPOAE, OUOIOTMYECKOE JEHCTBUE
BUJIUMOTO, YIbTPaUOIETOBOTO U PEHTTEHOBCKOTO U3JYyYeHUH, €CTECTBEHHBIN
pPaaMOaKTUBHBIN (POH, KOCMHYECKUE JIyYH, PAJUOAKTUBHOE HU3ITYyUYEHUE MPUPOIHBIX
MUHEPAJIOB, JCHUCTBHE PAJUOAKTHUBHBIX HM3TyYEHU HA OpraHW3M YeEJIOBEKa), MpH
ATOM MEPEBOJUTHh MPAKTHUUECKYIO 3aJayy B Yy4e€OHYIO, BBIACISTH CYIIECCTBEHHbBIC
CBOMCTBa (MPU3HAKHN) (PU3UUECKUX SBICHUM;



OMMCHIBATh M3YYCHHBIC CBOWCTBA Tel W (UIHUYECKHE SBICHUS, WCIIOIB3YS
dusnueckne BEIWYWHBI (CpeAHSAST W MTHOBEHHas CKOPOCTh Tela IpH
HEPaBHOMEPHOM JIBIDKCHUH, YCKOPEHHUE, MEpeMEIIeHUe, MyTh, YIJIOBas CKOPOCTb,
CHUJIa TPEHHUSI, CHJIa YIIPYTOCTH, CHJIa TSHXKECTH, YCKOPEHHE CBOOOTHOTO Ta/ICHNs, BEC
TeNa, WMIYJIbC Tejla, HWMITYJIbC CHJIBI, MEXaHWYecKas padoTa ¥ MOIIHOCTS,
MOTCHIMAJIBHAST ~ DHEPTUs  Tejia, TOTHATOTO HAJI  TOBEPXHOCTHIO  3EMIIH,
MOTCHIIMAJIBHAS DHEPTUs CXKATOW TPYKUHBI, KUHETHUYECKAas DHEPTUs, IOTHAS
MEXaHWYeCKasi PHEPTus, MEPHOJ M YacToTa KoJIeOaHWH, JJIMHA BOJIHBI, TPOMKOCTb
3ByKa M BBICOTa TOHA, CKOPOCTh CBETa, IMOKAa3aTeNlb MPEIOMIICHHUS CPEAbl), MpPHU
ONKMCAHWK TIPABWIBHO TPAKTOBATh (PU3MUYECKHIH CMBICI HCIIOIB3YEMbIX BEIIMYMH,
0003HAUeHUsT W CIUHUIBI  (U3WYECKUX  BEJIMYMH, HAXOAWTh  (OPMYIIHI,
CBSI3BIBAIOIINE JIAHHYIO (DU3WYCCKYIO BEJIUYHMHY C JAPYTMMH BEIUYUHAMH, CTPOUTH
rpad UKy U3yYCHHBIX 3aBUCUMOCTEH (PHM3NYECKUX BEITUYHH;

XapaKTeprU30BaTh CBOWCTBA TeJ, (PU3NYECKHE SIBIICHUS W TPOIECCHI, HMCIOIb3Ys
3aKOH COXpPaHCHUS DHEPrUH, 3aKOH BCEMHPHOTO  TATOTCHHS, IPUHIUI
CYIICPITO3UIINH CHJI, TPUHITUI OTHOCUTEIIBHOCTH [ anmwmiest, 3akoHbl HploTOHA, 3aK0H
COXpPAaHCHHUS HMITYJIbCA, 3aKOHBI OTPaXCHUS M TIPEJIOMIICHHS CBETa, 3aKOHBI
COXPAaHECHHS 3apsJI0BOIO M MAacCOBOTO YHWCE MPH SJCPHBIX PEAKIUSX, IMPU ITOM
JaBaTh CJIOBECHYIO (OPMYIHPOBKY 3aKOHAa M 3allMChIBATh €r0 MaTeMaTHYeCKOoe
BBIpA)KEHUE;

OOBSACHATHh (PM3HUECKHE IMPOILIECCHl U CBOMCTBA TEJ, B TOM YHUCJIE U B KOHTEKCTE
CUTyalluid  MPaKTUKO-OPUEHTUPOBAHHOTO  XapaKTepa: BBIABIATH MPUYUHHO--
CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JOTMYECKUX IIaroB ¢ OMOpoil Ha
2—-3 W3y4YEHHBIX CBOWCTBA (PUBUYECKUX SBJICHHUM, (PUINYECKUX 3aKOHOB WIIU
3aKOHOMEPHOCTEM;

peuiatb pacy€THbIC 3ajaud (ONMMpAlOIIMEcs Ha CHUCTEMY W3 2-3 ypaBHEHHM),
UCTIOJNIb3YS 3aKOHBI M (hOPMYIIbI, CBA3BIBAIONIME (DU3NUECKUE BETUYMHBI: HA OCHOBE
aHanM3a yCIOBUS 3a/lauyd 3alKChIBaTh KPATKOE YCIOBHE, BBISBIATH HEIOCTAIONINE
WM W30BITOYHBIC JTaHHBIC, BBIOMpATh 3aKOHBI W (OPMYIIBI, HEOOXOIUMBIC IS
pElIeHHs, MPOBOAUTH pPACUYEThl M OIEHWBATh PEATMCTUYHOCTh TOTYyYEHHOTO
3HaueHUs (PU3NIECKON BEIHUNHBI;

pacno3HaBaTh MPOOJEMBI, KOTOPbIE MOXHO PEIIUTh TPU TMOMOIIH (PU3HUECKHUX
METOJIOB, WCIIOJIb3ysl ~ ONMHCAHHME HWCCIEJOBaHUS, BBIICIATH  IMPOBEPIEMOE
MPEANOI0KEHNE, OIICHUBATh MPABWIBHOCTh TOPSAJKA MPOBEJACHUS HCCIIECIOBAHUA,
JIeaTh BBIBOJIbI, HHTEPIPETUPOBATH PE3yIbTaThl HAOIIOIEHNUN U OTIBITOB;
MPOBOJUTH OMNBITHl MO HAOTIOAEHUIO (U3UYECKUX SIBICHUNW WIN (PU3HUECKUX
CBOMCTB Ten (WM3ydeHHe BTOPOTO 3aKoHa HpI0TOHA, 3aKOHA COXpaHEHUS SHEPTHH,
3aBUCUMOCTh TEpHoJia KoJeOaHWW TPYKMHHOTO MasTHHKAa OT MacChl TIpy3a H
KECTKOCTH TIPY)KUHBI W HE3aBUCUMOCTh OT aMIUIUTYIbl MalbIX KOJICOaHMIA,
MPSIMOJIMHEWHOE PaCIpOCTPAHEHUE CBETA, PA3JIOKEHHE OENOro CBETa B CIIEKTP,
M3y4YCHUE CBOWCTB H300pPaKEHHS B IJIOCKOM 3€pKajie W CBOMCTB H300paKeHUS
mpeaMeTa B coOuparomieil TuH3e, Habt0IeHHEe CIUTONTHBIX W JTMHEHYAThIX CIIEKTPOB



U3JIYYEHUs): CAMOCTOSITEIbHO COOMpAaTh YCTAaHOBKY U3 M30BITOYHOrO Habopa
00OpyIOBaHUS, OTMMCHIBATH XOJT OTIBITA U €r0 PE3yJbTAThI, (HOPMYIUPOBATH BHIBOIHI,
MPOBOJUTH MIPH HEOOXOIMMOCTH CEPHIO MPSMBIX U3MEPEHHM, OMpEIeNss CpeaHee
3HAUEHUE U3MEpPSIEeMOW BeIWYUHBbI ((POKYCHOE pacCTOSHHE COOMpAIOIIEH JIMH3BI),
000CHOBBIBAaTh BBIOOP CIIOCOOa N3MEPEHUS (M3MEPUTEIIHBHOTO MPUOOopa);

MIPOBOJIUTH MCCIIEIOBAHUE 3aBUCUMOCTEN (DU3MUECKUX BEIMYUH C MCIOIH30BAHUEM
MPSAMBIX W3MEPCHHH (3aBUCUMOCTh TYTH OT BPEMEHH TPU PaBHOYCKOPECHHOM
IBDKCHMH 0€3 HauyalbHOM CKOpPOCTH, Tepuojaa KoieOaHWl MaTeMaTH4YeCKOTro
MasTHHUKA OT JUTMHBI HATH, 3aBUCIMOCTH yTjla OTPaKEHUsS CBETA OT yIJa MaJCHHS U
yriia  TOpeloMJIeHHus  OT  yrja TMajeHus): IUTaHUPOBaTh  HCCIIEJIOBAaHME,
CaMOCTOSITETFHO COOMpAaTh YCTaHOBKY, (MKCHPOBATH pE3YNbTAThl IOTYYCHHON
3aBUCUMOCTH (PU3MYCCKUX BEIIMYMH B BHJIC TaOJIUI] U rpaduKOB, JIeJaTh BEIBOIBI 11O
pe3ysbTaTaM HCCIIeIOBaHUS;

NPOBOJAUTh KOCBEHHBIC W3MEpPCHUS (DU3NYECKUX BEIMYMH (CPEIHSS CKOPOCTH U
YCKOpEHHE Tella MPH PABHOYCKOPEHHOM JBIKEHHH, YCKOpPEHHE CBOOOIHOTO
najcHus, )KECTKOCTh MPYKUHBI, KO3(PPHUIIUEHT TPEHUS CKOJBXCHUSA, MEXaHHUCCKas
paboTa W MOIIHOCTh, 4YacTOTa M TIEPUOJ KOJIeOAaHWH MaTeMaTH4ecKoro u
NPYXKUHHOTO MasTHUKOB, ONTHYECKasl CHjia COOMpAroel JIMH3BI, paJnOaKTHBHBIN
¢GOH): TUTAHMPOBATh H3MEPEHHUS, COOHMpaATh HKCIEPUMEHTATBHYIO YCTAaHOBKY W
BBITIOJHATh U3MEPEHHUSI, CIIeys MPEJI0KEHHON MHCTPYKIIMH, BBIYUCISITh 3HAUYCHUE
BEJIMYMHBl M aHAJIM3UPOBATh IMOJYYEHHBIE pE3yJbTaThl € YYETOM 3aJlaHHOU
MOTPEIIHOCTH U3MEPEHU;

coONIoaTh MpaBUiia TEXHUKH OE€30MacHOCTH TMpu pabore ¢ JabopaTOpHBIM
000pyaOBaHUEM;

pa3nu4aTh OCHOBHBIC MPU3HAKM M3YUYEHHBIX (DU3UYECKUX MOJENei: MarepuanibHas
TOYKa, a0COJIOTHO TBEPJOE TEJIO, TOYCUHBIH HMCTOYHUK CBETA, JIyd, TOHKAs JIMH3A,
TUTAaHETapHask MOJEINb aTOMa, HYKJIOHHAsI MOJIENIb aTOMHOTO SI/IPa;

XapaKTepu30BaTh MNPHUHIUIBI JTEUCTBUS HM3YYCHHBIX NPHOOPOB M TEXHUUYECKHUX
YCTPOMCTB C OMOpPOW Ha WX ONUCAaHUA (B TOM YHCIE: CIUIOMETP, IATYUKHU
MOJIOKCHHS, PACCTOSIHUSI W YCKOPEHMs, paKeTa, 3XOJIOT, OYKH, TIEPHUCKOII,
doToamnmapar, ONTHYECKHE CBETOBOJBI, CIEKTPOCKOM, JIO3UMETp, Kamepa
Bunbcona), ucnonp3ys 3HaHUSA O CBOWCTBAaX (PM3MYECKUX SBICHUNU U HEOOXOIUMBIE
¢u3nyeckue 3aKOHOMEPHOCTH;

WCIIOJI30BaTh CXEMbl W CXEMaTUYHBIE PHUCYHKH W3YYEHHBIX TEXHHYECKHUX
YCTPOWCTB, HW3MEPUTEIBHBIX MPHOOPOB M TEXHOJOTUYECKHX IMPOIECCOB TIPH
pelIeHUN y4eOHO--TIPAKTUYECKUX 3a/1ad, ONTHYECKHUE CXEMBI I TOCTPOCHHS
M300paKEHUI B ITIOCKOM 3€pKajie U COOUpAIOIIEeH JIHH3E;

MPUBOJUTH TPUMEPHI (HAXOAWUTh HWH(OpPMAIMI0O O TMpUMEPaX) MPAKTUIECKOTO
WCIIOJIb30BaHUST (DU3UYECKUX 3HAHWN B MMOBCETHEBHOW >KM3HU ISl OoOecreueHus
0e30macHOCTH TIPU OOpaIeHnd ¢ TPUOOpPaMH M TEXHHUYECKUMHU YCTPOMCTBAMH,
COXpaHEHHUSI 3J0POBbS U COOJIOJEHUS HOPM OKOJIOTUYECKOTO TOBEACHUS B
OKPY’KAIOIIEH Cpeae;



OCYHIECTBIIATh MOUCK HUHpopMaruu ¢Gusznueckoro conaepxkanus B HWHTepHere,
CaMOCTOSITEILHO (OPMYJIUPYST TOUCKOBBIM 3ampoc, HaXOAUTh MYTH OMpeeiIcHUs
JIOCTOBEPHOCTH TOJY4eHHON HWH(OpMalMM HAa OCHOBE HWMEIONIUXCS 3HAHUU U
JOTIOJIHUTENIBHBIX UCTOYHUKOB;

WCIOJB30BaTh TPU  BBIMOJHEHUM YYEOHBIX 3aJaHUM  HAyYHO--TIOMYJISPHYIO
auTepaTypy (PU3MUECKOTrO COJIepXKaHUs, CIPABOYHBIE MaTepUallbl, PECYpChl CETHU
Nutepuer, BnageTh MNpuéMaMu KOHCIEKTUPOBAHUSA TEKCTa, IpeoOpa3oBaHUs
nH(pOpMaIK U3 OJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;

co3/laBaTh COOCTBEHHBIE MHCHMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE
uH(OpMalMK W3 HECKOJIbKUX HCTOYHUKOB (PU3MUECKOTO COJCPKAHUS, ITYOJTUYHO
IIPEJICTABIISITh PE3YJIbTATHI MPOCKTHOM WJIM UCCIENOBATEIBCKON JIEATEIBHOCTH, MIPU
3TOM TPaMOTHO MCIIOJIb30BaTh M3YUYECHHBIM MOHATUMHBIA anmapar HM3y4yaemMoro
paznena (U3MKKM M CONPOBOXJATh BBICTYIUICHHE TPE3EHTAIME ¢ y4ETOM
0COOEHHOCTEN ayAUTOPUU CBEPCTHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KIIACC
KosnuyectBo 4yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Konrpoabubie | IlpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl

Paznes 1. @u3uka u e€ poJib B NO3HAHMHN OKPY/KAIOLIEro MUpa

1.1 dusuka - HayKa 0 IPUPOAE 2 Bubnmotexa HOK
' e pupoa https://m.eds00.ru/7f416194
1.2 Ddusnueckie BETHUHHBI 2 1 Bubmaotexa LIOK
https://m.edsoo.ru/7f416194
. bubnuotexa [JOK
1.3 E 2 1
CT€CTBEHHOHAYYHBIH METO,] IIO3HAHMSI hitos://m.edsoo.ru/7f416194
Hroro mo pazgeny 6

Pasznen 2. [lepBoHayaibHbIe CBEICeHUS 0 CTPOCHUM BellleCTBA

2.1 CtpoeHue BelllecTBa 1 bubmmorexa TTOK
' P Hl https://m.edso0.ru/7f416194
99 JBrmykeHre u B3aMMOACHCTBUE YaCTHII 5 1 bubnuoreka [JOK
' BEIIECTBA https://m.edsoo.ru/7f416194
2.3 ArperatHble COCTOSIHHS BEIICCTBA 2 Eubmorexa HOK
https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Pa3ngen 3. /IBu:keHHe M B3aUMO/IeliCTBHE TeJl
bu6mmoreka [JOK
3.1 M 3
CXAHITICCKOT ABIDKEHHC https://m.edsoo0.ru/7f416194
bu6mmoreka [JOK
3.2 n 4 1
HEPHIL, Maced, HAOTHOCTH https://m.edso0.ru/7f416194
3.3 Cuna. Bunpl cun 14 1 2 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

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

Hroro no pazgeny 21
Paznen 4. /laBjienue TBEPABIX TeJl, (KMAKOCTEH U ra3oB
41 Hasnenue. [lepenaya naBneHus: TBEPIAbLIMU 3 bubnuotexa [JOK
' TeJIaMH, JKUJIKOCTSIMHU U Ta3aMH https://m.edso0.ru/7f416194
bu6mmoreka [IOK
4.2 S
Jlaprierie KuAKOCTH https://m.eds00.ru/7f416194
bubmmoreka [{OK
4, A
3 TMOCGCpHOE JaBICHHE 6 https://m.eds00.ru/7f416194
44 JlelicTBUE JKUJIKOCTH M Ta3a HAa MOTPYKEHHOE 5 1 3 bubnuotexa [JOK
' B HHX TEJIO https://m.edso0.ru/7f416194
Hroro mo pazgeny 21
Pa3pen S. PaGora 1 MOIIHOCTB. JHEprus
bu6moreka [IOK
5.1 Pa6 3 1
aboTa 1 MOIIHOCTD https://m.edso0.ru/7f416194
bu6mmoreka [IOK
5.2 IT 5 1
POCTHIE MEXAHHIMEL https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
5.3 M 4 1 1
CXaHeciad SHeprid https://m.edsoo.ru/7f416194
Hroro mo pazgeny 12
PezepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOI' PAMME 68 3 12
8 KJIACC
KoanuecrBo 4yacos DJIEKTPOHHBIE
HanmeHnoBaHue pa3aesioB U TeM uugposbie
Ne i/ P Konrtpoubnbie | IlpakTnueckue (mupp )
NpOrpaMmbl Bcero oOpa3oBaTe/ibHbIE
padoTsI padoThI

pecypcbl



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

Pa3zgen 1. Tem1oBblie ABJICHUSA

11 CtpoeHue U CBOMCTBA BEIIECTBA 7 bubmorera [JOK
' P - https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 21 1
SIDIOBHIS HPOHECChl > https://m.edsoo.ru/7f4181ce
Wroro mo pazueny 28
Paznen 2. DiiekTpuyeckne 1 MATHUTHBIE SIBJICHU S
91 DNEeKTpUYECKUE 3apsiibl. 3apsHKEHHBIE Tena 7 1 bubnuoteka [JOK
' U UX B3aUMO/ICHCTBHE https://m.edsoo.ru/7f4181ce
2.2 [TocTOSIHHBIN AMEKTpUUYECKHI TOK 20 1 7 bubamorexa [OK
https://m.edsoo.ru/7f4181ce
2.3 MarsuTHeIe SBICHHS 6 1 15 bubmorexa HOK
https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
24 C) 4
TICKTPOMATHHTHAT HHAYIHAHA https://m.edsoo.ru/7f4181ce
Hroro mo pazgeny 37
PezepBHoe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 145
9 KJIACC
KoauvecTBo yacos JJIeKTPOHHbIE
HanmeHnoBaHue pa3ejioB ¥ TeM nudpoBbIe
Ne i/mn P Konrpoabusie | IIpakTuueckue (wipp )
NMPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoTbI padoThI
pecypchl
Paznen 1. Mexannyeckue siBJeHUs
11 MexaHu4ecKoe ABUKEHUE U CIIOCOOBI €To 10 1 bubmuoreka [JOK
' OIUCAHUS https://m.edsoo.ru/7f41a4a6
1.2 BsaumoneiictBue Ten 20 1 3 bubmorexa LIOK

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



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

bubmnoreka [IOK

1.3 3 10
AKOHET COXpAHEHIA https://m.edsoo.ru/7f41a4a6
Uroro mo pazneny 40
Paznen 2. MexaHn4ecKHe KOJI€0aHUA U BOJTHBI
bu6mmoreka [IOK
2.1 M 0 7
CXAMHHCCKHE KOJCHAHMA https://m.edsoo.ru/7f41a4a6
bubmmoreka [IOK
2.2 M .3 8
CXAHHICCKHE BOJIHEL. SBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15

Paspgen 3. DileKTpOMAarHuTHOE 10JI€ M 3JIEKTPOMATHUTHbIE BOJIHBI

31 DJIEKTPOMArHuTHOE MOJIE U 6 bubnuotexa [JOK
' AJIEKTPOMAarHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 6
Pa3nen 4. CBeToBbIe IBJICHUS
bu6moreka [IOK
4.1 3 6
AKOHb! PACHPOCTPAHCHIA CBETa https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
4.2 JI 0 6
HH3BLT OIITHHECKHE PHOOPST https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
4.3 P o 3
ASOACHHE DEIIOTO CBeTa B CLCKTP https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 15
Pa3pnen 5. KBaHTOBLIC SIBJICHUS
51 Hcnyckanue 1 NOrjIoleHue CBETa aTOMOM 4 bubmnorexa [JOK
' Y IlI https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
5.2 C 6
TPOCHHE aTOMHOTO s1pa https://m.edsoo.ru/7f41a4a6
5.3 SAnepHble peakuu 7 bubmnorexa [IOK

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

Hroro no pazneny

17

Pa3nea 6. IloBTopuTtebHO-0000 a0 1M MOYJIb

[ToBTOpEeHue u 06001IEHNE CONEpHKAHUS

6.1
Kypca ¢u3uku 3a 7-9 kiacc

bu6mmoreka [{OK
https://m.edsoo.ru/7f41a4a6

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

27

IHOYPOYHOE IIVIAHUPOBAHHUE
7 KIIACC

Ne

T
i eMa ypoka

KoaunyecTBo uacoB

Bcero

KonTtpoJbHbie
padoThbI

IIpakTH4eckue
padoThI

JJIeKTPOHHbIE
Mara uudposbie
u3yuyeHusi | o0Opa3oBaTe/bHbIe

pecypchbl

®du3uka — HayKa o npupoje. ABieHus
MIPUPOIbI

duznyeckue IBICHUS

duzndeckre BEIMYNHBI U UX HN3MEPCHUC

Ypok-uccnenoanue "M3mepenue
4 TEeMIIepaTyphl IPU MOMOIIH KUIKOCTHOTO
TEPMOMETpA U JaT4yuKa TeMIeparyps”

Metoipl HayyHOTO TIO3HaHUS. OnucaHue
(bM3UYECKUX SBICHUHN C TIOMOIIBI0 MOJCIICH

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

VYpok-uccnenosanue "[IpoBepka runoTessr:
JAJIHOCTB MOJIETA IIaApUKa, ITyIIEHHOTO
TOPU30HTAJIBHO, TEM O0JIbLIe, YeM OoJIblIIe
BBICOTA ITycKa"

7 Crpoenue BemiectBa. OMBITHI,

bu6nmnoreka [JOK



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/ff09f72a

AOKa3bIBAOIHUE JUCKPETHOC CTPOCHHUC

https://m.edsoo.ru/ff09fe0a

BeIlleCTBA
8 JIBr>KeHHE YacTHIl BEIeCTBa buGnnorexa [IOK
https://m.edsoo.ru/ff0a013e
VYpok-uccnenoBanue «OnbIThI 10
9 HAOJIOIEHUIO TETIJIOBOTO PACIIUPEHUS
ra3oB»
10 ArperatHble COCTOSIHHSI BEIIECTBA
Oco0eHHOCTH arperaTHBIX COCTOSTHUN BOJIBI.
11 O6006menue o pazaeny «lleppoHayanbHbIC brbmmorexa [OK
https://m.edsoo.ru/ff0a0378
CBEJICHUS O CTPOCHUHU BEIIECTBA»
12 Mexannueckoe aBrxeHue. PaBHoMepHoe u bubmuorexa [JOK
HEPAaBHOMEPHOE JIBJKCHHE https://m.edsoo.ru/ff0a05c6
bubmuorexa [JOK
13 CKopoCT®. EAMHHIbT CKOpOCTH https://m.edsogru/ﬁ0a079c
14 Pacuer mytu u BpeMeHU ABMKEHUS bubmorera [IOK
https://m.edsoo.ru/ff0a0ae4
15 WNueprusa. Macca — Mepa HHEPTHOCTH Tl Eﬁiﬁﬁf&igﬁ}; 020c10
16 [InoTHOCTH BemecTBa. Pacuer Maccel u bubnuoreka [JOK
o0beMa TeJia 1o €ro MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Ha6opaTopHa>.1. pabora «OnpenencHue
IJIOTHOCTH TBEPJIOTO TEJIa»
18 Pemenue 3agau no teme "[lnoTHOCTH bubmuoreka [JOK
BelecTna" https://m.edsoo.ru/ff0al23c
19 Cuna xak XxapakTepHCTHKa B3aUMOICHCTBUS
ten. Cuna ynpyroctu. 3akoH ['yka
JlaGopaTopnas pabora «3yuenue
20 3aBUCHUMOCTH pacTsiKeHHs (nedopMaIiium)

MPYXUHBI OT HpHJ’IO)KCHHOﬁ CHIIBI»



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
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
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[[S1Bnenue Tsrotenus. Cuia TSKeCTU

CBs13p MEXly CUJION TSYKECTH U Macco

22 tena. Bec Tena. Pemenwne 3amaq mo teme Bubmmorexa LIOK
" " https://m.edsoo.ru/ff0a1778
Cuna TspKecTu
93 Cuia TsKeCTH Ha APYrux IUTaHeTax. bubnuorexa [JOK
Pu3nYecKue XapaKTepUCTUKH IUIAHET https://m.edsoo.ru/ff0a1502
bubmmoreka [{OK
24 Hsmepettite ciu. Jluamomerp https://m.edsoo.ru/ff0al8cc
bubmmoreka [{OK
25 Bec rena. Hesecomocts https://m.edsoo.ru/ff0a1778
26 CroxxeHue AByX CHJI, HAPABJIEHHBIX MO bubmuorexa [JOK
OJIHOM IIpsIMOM. PaBHOAEMCTBYIOIIAS CHIT https://m.edsoo.ru/ff0ala70
97 Pemrenue 3amad mo reme
"PaBHOnelicTBYrOIIAsA CIT"
Cuna Tpenus u €€ Buabl. TpeHue B Ipupoie bubnuorexa [JOK
28
U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlabopaTtopHnas pabota «3ydyeHue
29 3aBUCUMOCTH CHUJIbI TPEHUS CKOJIBKEHUS OT bubnuoreka [IOK
CHUJIbI JaBJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COTPUKACAIOLIUXCA TOBEPXHOCTEM»
30 Pemenue 3a1ay Ha onpeseneHue
PaBHOJECHCTBYIOINIECH CHITbI
Pemenue 3agau no Temam: «Bec Tenay,
31 «['paduueckoe nzobpakenue cum», «CUIb», bubmmorexa [JOK
. https://m.edsoo.ru/ff0alde0
«PaBHOIEICTBYIOIIAS CHID»
KonTponsHas paboTta o Temam:
39 «MexaHnueckoe JBIKeHue», «Macca,
IJIOTHOCTHY, «Bec Tenay, «'padudeckoe
n3zo0paxeHue cumy, «CHibh
33 JaBnenue. CriocoObl yMEHbBIIICHUS U bubmuoreka [JOK

YBCIMYCHHUA NAaBJICHUA

https://m.edsoo.ru/ff0a20a6
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34 JlaBnenue ra3za. 3aBUCUMOCTb JIaBJICHHS ras3a bubnmoreka [JOK
oT 00BEMa, TeMIepaTypbl https://m.edsoo.ru/ff0a2376
35 Ilepenaua naBiaeHus TBEPABIMU TEIAMU, bubmorexa [IOK
KUJKOCTAMHU U razaMu. 3akoH [lackains https://m.edsoo.ru/ff0a25b0
36 JlaBiieHME B )KUIKOCTH U T'a3€, BBI3BAHHOE bubnuorexa [JOK
JNEUCTBUEM CHIIBI TSDKECTHU https://m.edsoo.ru/ff0a2718
37 Pemenue 3anau o reme «JlapieHue B bub6mmoreka [{OK
SKUIKOCTH U rase. 3axoH Ilackamsay https://m.edsoo.ru/ff0a2826
bubnuorexa [JOK
38 Coobmarompecs cocyxt https:// m.edsocl)_.[ ru/ff0a2970
. bubmuorexa [JOK
39 Pnnpapmireckiit npece https:// m.edso;I ru/ff0a3136
40 Manomertpsl. [IopiIHEeBOM KUIKOCTHBIN
Hacoc
41 ATtMocdepa 3emitr ¥ PUYUHBI €€ bubnuoreka [IOK
CYILIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a
bubnuoreka [IOK
42 Bec Bo3myxa. ATMocdepHOe naBiieHHe httos://m.e dsogru /f0a2b5a
43 N3mepenue armocdeproro napienus. OnbIT bubnuoreka [JOK
Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTh aTMOC(HEPHOTO AABJICHUS OT bubnuoreka [JOK
BBICOTHI HaJl ypPOBHEM MOPS https://m.edsoo.ru/ff0a2fc4
45 Bapomertp-anepouna. AtmocdepHoe naBieHue bubnunorexa [JOK
Ha pa3JIMYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3aga4d mo reme " AtmochepHoe
naBieHue"
47 JleficTBHE )KUJKOCTHU U T'a3a Ha MOTPYKEHHOE bubnmnoreka [JOK
B HUX T€JO0. ApXUMEIOBA CHUJIa https://m.edsoo.ru/ff0a3276
48 JlaGopaTopHas pabora «OnpeneneHne bubnuoreka [IOK

BBITAIKMBAIOLLEH CUIIbI, JENCTBYIOIIEN Ha

https://m.edsoo.ru/ff0a33fc
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TCJI0, HOTPYKCHHOC B JKUAKOCTB»

Jlaboparopnast paboTa 1o Teme
«HccnenoBanue 3aBUCMOCTH Beca TeJa B

bubmuoreka [JOK

49 BOJI€ OT 00BbEMa OTPYKEHHOH B KUIKOCTh 1 https://m.edsoo.ru/ff0a3514
YaCcTH TeJ1a»
bubmmoreka [{OK
50 Hnapasite es https://m.edsoo.ru/ff0a3a96
JlaboparopHas padota "KoHcTpynpoBaHue
o1 apeoMeTpa WK KOHCTPYHUPOBAHUE JIOAKH U 1
omnpeneneHue e€ rpy30noa-EMHOCTH"
Pemenue 3agau no remam: «IlnaBanue
52 cynoB. BozayxonnaBanuey, «JlaBienue bubmorexa OK
. https://m.edsoo.ru/ff0a3654
TBEPJIBIX TEJ, JKUJIKOCTEH U Ta30B»
53 KontponbHas padoTa o Teme «JlaBienne
TBEPAbIX TN, )KUAKOCTEH U ra30B»
bu6mmoreka [IOK
>4 Mexanuricckas pabota https://m.edsoo.ru/ff0a3f82
bu6mmoreka [IOK
55 MomgocTs. EARHUIE! MOMHOCTH https://m.edsoo.ru/ff0a3f82
56 Ypok-uccnenoBanue "Pacuétr MOIIHOCTH, 1
pa3BUBaeMoi pH MoabEME 1o JecTHule"
57 [Ipocteie Mexanu3Mmbl. Poruar. PaBHoBecue
CHJI Ha pblUare
Prbryaru B TexHuke, ObITY ¥ IPUPO/IE.
58 JlabopaTtopHas pabora «lccnenoBanue 0.5 bubmorexa HOK
. https://m.edsoo.ru/ff0a478e
YCIOBUI PaBHOBECHS PhIYaray
59 Pemenne 3agau 1mo Teme «Y cI0BHUSA bu6mmoreka [JOK
pPaBHOBECHS pblyara» https://m.edsoo.ru/ff0a48a6
Koadduiment noneznoro neicTBus
60 Mexanusma. Jlabopatopnas pabora 0.5

«M3mepenne KII1/I HakIOHHOM MIOCKOCTH
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61 Pemenue 3agau no teme "Pabora, 1 bubmuoreka [JOK
MorHocTb, KITI" https://m.edsoo.ru/ff0a4c48
62 Mexanuueckast sHeprus. Kunernueckas u 1 bubnmoreka [JOK
IIOTEHIMAJIbHAS YHEPT U https://m.edsoo.ru/ff0a4252
63 3aK0H COXpaHCHHSI MEXaHUYECKOW YHEPTHH 1 bubmorexa LHOK
P p https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEPUMEHT 10 TEME
"DKcrnepuMEHTAIbHOE OTIpEIeTICHHE
64 N3MEHEHHNs KWHETUYECKON 1 MOTEHITNAITLHON 1 1
SHEPTUU TPH CKATHIBAHWH TEJA IO
HaKJIOHHOM TuI0CKOCTH"
65 KontponpHas padota o teme «Pabota u 1 1
MOIIHOCTh. DHEPT U
66 PesepBHblit ypok. PaboTa ¢ TekcTamu 1o 1 bubnuoreka [IOK
TeMe "MexaHnueckoe ABykeHue" https://m.edsoo.ru/ff0a4ee6
PeseprubIit ypok. PaboTta ¢ Tekcramu mo
67 teme "JlaBiaeHue TBEPABIX TEN, )KUAKOCTCH U 1 bubmorera [IOK
. pA > A https://m.edsoo.ru/ff0a4ffe
ra3oB
68 PeseprubIit ypok. PaboTta ¢ Tekctamu no 1
teme "PaboTta. MontHocTh. DHeprus"
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 12
8 KJIACC
KoauvecTBo yacos JJIeKTPOHHBbIE
Ne Hara undponbie
Tema ypoka KonrTpoabubie | IlpakTuyeckue
n/n Beero H3ydyeHHusi | o0pa3oBaTesIbHbIE
padoTsI padoThI
pecypchl
OcHOBHBIE TIOJIOKEHUST MOJIEKYIISIPHO-
1 KMHETUYECKOM TeOPUHU U UX OTIBITHBIC 1 Bubmmorexa LIOK
P https://m.edsoo.ru/ff0a5256
MTOATBEPKICHUS
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Macca u pa3mep aTOMOB M MOJICKYJI

Mogenu TBEpAOTO, )KUAKOTO U

bubmuoreka [JOK

3 ra3000pa3HOro COCTOSIHUH BEIIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEeHUE CBOMCTB TBEPIOTO, JKHUIKOTO U
4 ra3000pa3HOro COCTOSHUH BEIIeCcTBa Ha
OCHOBE TIOJIO’KEHHUI MOJIEKYJIAPHO-
KMHETUYECKON TEOpUHU
5 Kpucrannmaeckue u amopdusie Tena bubmorexa HOK
https://m.edsoo.ru/ff0a5800
6 CMaumnBaHue ¥ KalWUISIPHOCTb. bubnnorexa [JOK
IToBepXHOCTHOE HaTsKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacmmpeHne U CKaThue bubamorexa [IOK
https://m.edsoo.ru/ff0a5a26
3 Temmnepatypa. CBsi3b TEeMIIEpaTyphl CO
CKOPOCTBIO TEIJIOBOTO IBUYKEHUS YaCTHI]
9 Bayrpennsis sueprusi. CriocoObl H3BMEHEHHS bubnuoreka [IOK
BHYTPEHHEUN SHEPTUHN https://m.edsoo.ru/ff0a5c60
bu6mmoreka [IOK
10 Buytet TenuonepeaT https://m.edsoo.ru/ff0a6412
Ypok-koH(pepenuus "[Ipaktudeckoe
11 I/IfHOJ‘IbSOl;ElHII)/Ie TenJIOBfIx CBOWICTB BEIIECTB Eubmorexa HOK
https://m.edsoo.ru/ff0a65c0
1 MaTepHajoB B IEJSIX dYHEProcoepexkeHus"
12 KonuuecTBo TemnoThl. Y nenbHas bubmuoreka [JOK
TETIOEMKOCTb https://m.edsoo.ru/ff0a6976
13 YpaBHEHHE TEIIOBOTO OanaHca. bubnnoreka [JOK
TernnooOMeH U TEMJIOBOE paBHOBECUE https://m.edsoo.ru/ff0a7088
JlaboparopHas pabota "HccrnenoBanue
14 HBJ‘IeIfI/IH TIZHJIO(I;)6MeHa pu CMgMHBaHHH Bu6mmorexa LIOK
. . " https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U Topsueit BOAbI
15 Pacyer konuuecTBa TEIIIOTHI, HEOOXOAMMOTO

UL HAarpe€BaHus Tejia U BbIACTIAEMOTO UM
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IIpH OXJIAXKICHUN

16 JlaboparopHas padota "Onpenernenue bubnmoreka [JOK
yACJIbHOM TEIJIOEMKOCTH BelecTBa" https://m.edsoo.ru/ff0a6bb0
17 OHeprus TOIIMBA. Y ieibHas TEIJIOTa bubnuorexa [JOK
Cropanus https://m.edsoo.ru/ff0a7b5a
[InaBnenue n oTBepaEeBaHUE
18 KPHUCTAJUIMYECKUX TEJ. Y JebHas TEIoTa bubmorexa HOK
https://m.edsoo.ru/ff0a71d2
TUTABJICHUS
19 JlabopaTtopHnast paborta "Onpenenenue bubnuorexa [JOK
YACIBbHOM TEIJIOTHI TIJIaBICHUS Jibaa" https://m.edsoo.ru/ff0a72fe
20 [TapooOpazoBanre 1 KOHICHCAIIHS. bu6moreka [IOK
Ucnapenue https://m.edsoo.ru/ff0a740c
Kunienne. Y nenpHas Tennora
21 napooOpazoBaHus U KOHJICHCAIIUH. bubnuoreka [IOK
3aBUCUMOCTbh TEMIIEPATypbl KUTIEHUS OT https://m.edsoo.ru/ff0a786¢c
aTMOC(hepHOTO TaBJICHUS
Bnaxxnocts Boznyxa. JlabopaTopHas pabota
22 "Onpenenenre OTHOCUTEIFHON BIAKHOCTH bubmmorexa LOK
" https://m.edsoo.ru/ff0a7628
BO3lyXa
93 Pemenue 3a1ay Ha onpe/esieHne BIaKHOCTH
BO3JlyXa
[TpuHIMIBI paOOTHI TEIJIOBBIX JBUTATENCH.
24 [TapoBas TypOuHa. /[BUraTens BHyTPEeHHETO
CrOpaHus
o5 KIIJI TenmoBoro aurarens. TemnaoBeie bubmuoreka [JOK
JBUTATENH U 3aIIUTa OKPYKAIOMIEH cpeibl https://m.edsoo.ru/ff0a7c7c
26 3aKOH COXpaHEeHHsI U MPEBPALEHHS SJHEPTUN
B TEIUJIOBBIX Ipolieccax
97 [ToaroToBKa K KOHTPOJBHON paboTe MO TeMe bu6mmoreka [JOK

"TermnoBble sIBJIcHU. 3MeHeHne

https://m.edsoo.ru/ff0a83f2
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arperaTHbIX COCTOSIHUI BelecTBa"

KontponsHas padora o Teme "TemioBbie

bubmuoreka [JOK

28 SIBJICHUSL. 'I'/ISMCHCHI/IC arperaTHbIX COCTOSIHUM htts://m.edsoo.ru/ff0ag6ae
BEIIECTBA

29 Onektpuzarus Ten. [[Ba pona
ANEKTPUUECKUX 3aPSII0B

30 VYpok-uccnenopanue "IaeKTpu3aIus Tl
MHIYKIWENH U IPU COMPUKOCHOBEHUH"

31 B3aumoneiicTBue 3apsKeHHBIX Tell. 3aKOH bubnuorexa [JOK
Kynona https://m.edsoo.ru/ff0a87e4
DnekTpuueckoe nojue. HampsokeHHOCTh

32 AIIEKTPHYECKOTO ToJIst. [IpuHIHT bubamorexa [JOK

. https://m.edsoo.ru/ff0a8a0a
CYIIEPITO3HITUH DIIEKTPUUECKUX TTOJICH
33 Hocurenu snektpuyeckux 3apsaos.
DneMeHTapHbId 3apsia. CTpoeHne aroMa

34 [IpoBOIHMKHY U TUAIEKTPUKHU. 3aKOH bubnuoreka [JOK
COXpAaHEHUS IEKTPUUECKOTO 3apsiaa https://m.edsoo.ru/ff0a8ef6

35 Pemenue 3a1a4 Ha IPUMEHEHUE CBOMCTB bubnuoreka [IOK
AIEKTPUUECKUX 3apsII0B https://m.edsoo.ru/ff0a90cc
DIJIEKTPUYECKUI TOK, YCIIOBUS €TI0

36 cymecTBoBaHus. VICTOUHUKH bubmmorexa [TOK

https://m.edsoo.ru/ff0a95a4
AIIEKTPUYECKOTO TOKa
37 JIeficTBUS STIEKTPUIECKOTO TOKA bubmmorexa [IOK
https://m.edsoo.ru/ff0a96b2
VYpoxk-uccinenoanue "JleiictBue

38 ANEKTPUYECKOTO MOJISl HA POBOJIHUKYU U
JTURIIEKTPUKH"

39 DNEeKTPUYECKUN TOK B METAILIAX, KUJKOCTAX bubnmnoreka [JOK
U rasax https://m.edsoo.ru/ff0a9838

40 DneKkTpuyeckas Lenb U €€ COCTaBHbIE YaCTH
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Cuna toka. JlaboparopHas pabora

bubmuoreka [JOK

4 "N3mepeHue 1 perympoBaHUe CUIIbI TOKA" 05 https://m.edsoo.ru/ff0a8bd6
DnexTpuueckoe HanpskeHue. BoabTmerp.
42 JlaboparopHas padota "M3mepeHue u 0.5 bubmorexa LHOK
| https://m.edsoo.ru/ff0a%e14
peryaupoBaHue HAPsHKCHUS
43 CornpoTHBIeHUE MPOBOAHUKA. Y IETBHOE bubnuorexa [JOK
COIIPOTHUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTtopHas pabota "3aBUCHMOCTb
44 BIEKTPUYECKOTO COMPOTUBIICHUS 1 bubnuorexa [JOK
MPOBOJIHUKA OT €r0 JIMHBI, TUIOMAI1 https://m.edsoo.ru/ff0aa738
MONIEPEYHOro CeYeHUs U MaTepuana”
45 3aBUCUMOCTbh CHJIBI TOKA OT HANPSIKEHUS. bubmuorexa [JOK
3akoH OMa Ji1s ydacTKa enu https://m.edsoo.ru/ff0aa44a
JlabopaTtopHnas pabdota "HcciaenoBanue
46 3aBUCUMOCTH CHJIBI TOKA, UYILIETO Yepe3 1 bubmuorexa [JOK
pPE3UCTOP, OT CONMPOTUBIICHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HanpspKeHus Ha pe3uctope”
47 [TocnenoBarenbHOE U MapasuieIbHOE
COEJIMHEHUS POBOIHHUKOB
JlaGopaTtopHnas padota "IIpoBepka mpaBuia
48 CJI0’KEHUS HANPSHKEHUM pU 1 bubnuoreka [JOK
MOCJIEIOBATEIbHOM COEAMHEHUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopon”
Jlaboparopnas pabota "IIpoBepka mpasuiia
49 TUTSI CiJ'ILI 1:)roxa 1:IpI/I napanienbiOM ’ 1 bubmmorexa [JOK
| https://m.edsoo.ru/ff0aadle
COEJIMHEHUU PE3UCTOPOB
50 Pemenue 3a1ay Ha npuMeHeHne 3akoHa Oma bubnunoreka [JOK
JUISL Pa3JIMYHOTO COEAMHEHUS IPOBOIHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTta 1 MOITHOCTB AIIEKTPUIECKOTO TOKA. bubnunoreka [JOK
3akoH JIxoyns-Jlenna https://m.edsoo.ru/ff0ab124
52 JIaGopatopHas pabota "Onpeznenenue 1 bubnuorexa [IOK
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paboTHI U MOILITHOCTH 3JIEKTPHUECKOTO TOKA"

https://m.edsoo.ru/ff0ab3e0

DJNEeKTPUUECKHUE LU U MOTPeOnTeNn

. bubnmoreka [JOK
53 AJIEKTpUUECKOM Hepruu B ObiTy. KopoTkoe
https://m.edsoo.ru/ff0ab660
3aMBbIKaHUE
[ToaroToBka K KOHTPOJILHOU paboOTe MO TEME
54 "DnekTpuueckue 3apsabl. 3apsLKeHHBIC Tea bubnuorexa [JOK
U UX B3auMoiecTBus. [locTOsTHHBIN https://m.edsoo.ru/ff0abd2c
ANEKTPUYECKUH TOK"
KonTponbHas pabora no teme
55 "DnekTpuueckue 3apsaabl. 3apsDKeHHBIC Tea bubnuorexa [JOK
" UX B3auMoJieiicTBUs. 11ocTOSHHBIN https://m.edsoo.ru/ff0abea8
AIEKTPUYECKUN TOK"
56 ITocTossHHBIE MarHUTHI, KX B3aUMOJICHCTBHUE
57 Ypok-uccnenoanue "N3yueHne noniei 1 bubmuorexa [JOK
MOCTOSIHHBIX MarHuTORB" https://m.edsoo.ru/ff0ac3d0
58 MarnuTtHoe nojie. MarauTHoe 1nose 3eMIu | bubmuorexa [JOK
€ro 3HaycHHUe JUIA )KU3HU Ha 3eMiie https://m.edsoo.ru/ff0acOba
OnbIT OpcTena. MaruutHoe nose
bu6mmoreka [JOK
59 ANIEKTPUYECKOro Toka MaruutHoe mosie
https://m.edsoo.ru/ff0acld2
KaTYILIKH C TOKOM
[IpumeHeHue 1eKTPOMarHuTOB B TEXHUKE.
" . bubnuorexa [JOK
60 JlaGopaTtopHas pabota "M3ydeHue necTBuUs 0.5
" https://m.edsoo.ru/ff0ac74a
MarHuTHOTO TOJISl Ha POBOTHUK C TOKOM
DNEeKTPOABUTATENh MOCTOSIHHOTO TOKA.
Hcnonb30BaHue MIEKTPOIBUTATENCH B
N bubmuoreka [JOK
61 TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.
" https://m.edsoo.ru/ff0ac86¢c
JlaboparopHnas pabota "KoHcTpynpoBaHue u
u3ydeHue paboThl AeKTpoBUraTens"
62 OmnbiTel @apazest. 3aKOH IEKTPOMArHUTHOM
naaykuuu. [Ipasuno Jlenna
63 DnektporeHepatop. CrocoObl MOTydeHHUS
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ANEKTPUUECKOI IHEPTUU. DIEKTPOCTAHIIUU
Ha BO300OHOBJISIEMBIX HCTOYHUKAX JHEPTHH
64 [ToaroToBka K KOHTPOJIBHOU PabOTE MO TEME 1
"DJIeKTpUUECKHE U MAaTrHUTHBIC SIBJICHUS"
65 KonTtponsHas pabota o Teme 1 bubmmorexa [IOK
"DJIeKTpUUECKHE U MATHUTHBIC SIBJICHUS" https://m.edsoo.ru/ff0acb14
66 PesepBHblit ypok. Pabota ¢ Tekctamu no 1 bubnuorexa [JOK
teMe "TemnoBble siBieHUA" https://m.edsoo.ru/ff0acc5e
67 PesepBHblIil ypok. PaboTa ¢ TekcTamu 1o 1 bubnuorexa [JOK
teMe "TlocTOSsIHHBIN 37eKTpUYecKuil TOK" https://m.edsoo.ru/ff0acdc6
68 PesepBHblit ypok. Pabota ¢ TekcTamu 1o 1
teme "MaruuTtHsle BiaeHUS"
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68 2 14.5
9 KJIACC
Koan4yecTBo yacos JJIeKTPOHHBbIE
°
JI:;-II Tema ypoxa Bcero Koutpoaupie | Mpakruteckue II/I[:;:CHHH Eg[?azzl;:fenbﬂble
padoThI padoThI pecypes:
1 Mexanuueckoe aBuxeHue. MarepuanbHas 1
TOYKa
5 Cucrema orcuera. OTHOCUTEIBLHOCTD 1 bubnuoreka [JOK
MEXaHUYECKOTO IBUKECHUA https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE MPSIMOIMHEWHOE IBIKEHUE 1 Bubmmorexa LIOK
https://m.edsoo.ru/ff0ad19a
4 HepaBHoMepHOE NpsIMOTUHENHOE ABUKEHUE. 1
Cpennsisi 1 MTHOBEHHas CKOPOCTh
5 [IpsimosmHENTHOE PaBHOYCKOPEHHOE 1 bubnuoreka [IOK
JIBUKEHUE. Y CKOPEHUE https://m.edsoo.ru/ff0ad8d4
6 CKopoCTh MPSAMOJIMHENHOTO 1
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paBHOYCKOpEHHOTO ABMKeHus. [ paduk
CKOPOCTH

Jlaboparopnast pabota "Onpenencaue

bubmmoreka [{OK

;
YCROPCHIA TEa HPH panoncxop eHH?M https://m.edsoo.ru/ff0adb18
JBUKCHHH 110 HAKIIOHHOW TUIOCKOCTH

8 CBoOoHOe manenue tei. OnbiTel [anwes
PaBHOMEpHOE JABIKEHHE TIO OKPY)KHOCTH.

9 [Tepuo E ‘IaC"Ii)Ta obpa CHHSIpJ}_]I)IPiHeﬁHaSI " bubnuorexa LIOK

pHOA patt ' https://m.edsoo.ru/ff0ael76
YTJI0Basi CKOPOCTH
10 LleHTpOCTpEeMHUTEITHFHOE YCKOPCHHE
. bubmuorexa [JOK
11 IT H .B
epBbIi 3ak0H HetoToHa. BekTOp CHITBI httos://m.edsoo.ru/Ff0ae612
12 Bropoii 3akon HeroTona. bubnuoreka [IOK
PaBHozelicTByrOmas cuita https://m.edsoo.ru/ff0ae72a
. bu6mmoreka [IOK
13 T H .C
petuii 3akoH HptoTona. Cyneprno3uius cui httos://m.edsoo.ru/Ff0ae98?

14 Pemenue 3aga4 Ha IPUMEHEHUE 3aKOHOB bubnuoreka [IOK
HeroTona https://m.edsoo.ru/ff0aeb6e

bu6mmoreka [JOK

15 Cua ynpyrocti. 3axon I'yka https://m.edsoo.ru/ff0aeca2

16 Pemenue 3amay no teme «Cuia ynpyroctu

17 JlaboparopHas pabota «Onpenenenue bubnunoreka [JOK
YKECTKOCTHU MPYKUHBD https://m.edsoo.ru/ff0aee28

bubnuoreka [JOK

18
Chuia TpeHHs https://m.edsoo.ru/ff0af738

bu6mmoreka [JOK

19 P C

elieHue 3aaa4 mno reme «Cuna TpeHusD httos://m.edsoo. ru/ff0afa26

20 JlaGopaTopnas pabota "OnpeneneHue bubnuoreka [IOK
Koa(duUIMeHTa TPEHUs CKOJIbXKEHUs" https://m.edsoo.ru/ff0af8be

21 Pemenne 3agau mo teme "3akoHsl HeroToHA. bu6mmoreka [JOK
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Cuna ynpyroctu. Cuna tpenus”

https://m.edsoo.ru/ff0afb8e

Cuna TSHKeCTH U 3aKOH BCCMHUPHOTO

bubmuoreka [JOK

22 TATOTCHUA. Y CKOPEHHE CBOOOIHOTO MaJCHUS https://m.edsoo.ru/ff0af044
Ypok-koHpepenmus "[IBUKeHHE TET BOKPYT

23 rpaBuTalinoHHOrO HeHTpa (CosHeuHast
cuctema). ["anaktuxu"

24 Pemenne 3agau no teme "Cuna TsDKECTH U bubmmoreka [{OK
3aKOH BCEMHUPHOTO TATOTCHUS" https://m.edsoo.ru/ff0af5f8

o5 [IepBas kocmMu4eckast CKOpOCTb. bubnuorexa [JOK
HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuabHON TOUKHU.

26 AoGcomroTHO TBEpIOE Teno. PaBHOBecHe bu6moreka [IOK
TBEPJIOTO TeNa C 3aKPEIIEHHON OChIO https://m.edsoo.ru/ff0afe36
BpaIeHus

27 MowmenT cuibl. LleHTp TsKecTH

28 Pemenne 3agau mo reme "MOMEHT CHIIBL. bubmuorexa [JOK
Lentp TsxecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJIBHOM paboTe MO TEME

29 "MexaHN4ecKOoe IBUKECHUE. Eubmorexa HOK

. https://m.edsoo.ru/ff0b0408
BsaumoneiictBue Tea"
KounTposbnas pabora no teme
30 "MexaHU4ecKoe IBUKEHUE. bubmmorexa [TOK
N https://m.edsoo.ru/ff0b06ec
Bsaumoneiictue Tea"
Nmnynsc Tena. Ummynse cuisl. 3aKoH
31 COXPAaHEHUs UMITyJIbCa. YIIPYroe U Bu6mmorexa LIOK
N https://m.edsoo.ru/ff0b07fa
HEYNpPYroe B3auMOJICHCTBHE

39 Pemrenue 3agau no reme "3akoH coxpaHeHUs bubnuoreka [JOK
nMmIyiasca' https://m.edsoo.ru/ff0b096c

33 Ypok-koHpepenius "PeakTuBHOE ABMKEHUE

B IIPUPOJE U TEXHUKE"
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bubmuoreka [JOK

34 Mexanndeckasi paboTa U MOIITHOCTh httos://m.edsoo.ru/f0b0ag4
35 PaGoTa cuibl TSKECTH, CHITBI YIIPYTOCTH H bubnmoreka [JOK
CHUJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
Jlaboparopuas pabota «Onpenernenue
36 pabOThI CHIIBI TPEHUS TIPH PABHOMEPHOM
JBUKCHHH TEJa 110 TOPU30HTATBHON
MTOBEPXHOCTH
37 Cas13b 2Hepruu u padoTsl. [loTeHmanpHas
SHEprus
38 Kunernueckas sueprus. Teopema o bubmuorexa [JOK
KMHETUYECKOMN SHEPTUU https://m.edsoo.ru/ffOb0c32
39 3aKOH COXpaHEHHUsI PHEPTUU B MEXaHUKE
40 JlabopaTtopHas paborta «3ydyenne 3akoHa bubmuorexa [JOK
COXpaHEHUS SHEPTUM https://m.edsoo.ru/ff0b12fe
41 KonebarenpHoe ABMIKEHHE U €TO bubmuorexa [JOK
XapaKTePUCTUKHU https://m.edsoo.ru/ff0b1858
42 3aryxatomue kojieOaHus. BeiHyK1eHHbIE bubnuoreka [IOK
Kojebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MaremaTuyecKui U NMPY>KUHHBIA MasiTHUKU
Ypok-uccienoBanue «3aBUCUMOCTh Iepro/ia
44 KoJieOaHU OT HKECTKOCTU MPY>KUHBI K MaCCHI Bubmmorexa LIOK
https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBpaiieHue 3HEPrun MpU MEXaHUYECKUX
KoJieOaHusAX
Jlaboparopnast pabota «Onpenenenue
46 qaCTopTH Hpneplfona Kone6aIP;I/III[7I IIPY>KMHHOTO Bu6mmorexa LIOK
https://m.edsoo.ru/ffOblaec
MasTHUKa»
47 JlaGopaTopnas pabora «IIpoBepka bubnuoreka [IOK

HE3aBUCHUMOCTHU IICPUO A KoJIeOaHMI Tpys3a,

https://m.edsoo.ru/ff0b197a
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MOABCHICHHOTO K HUTHU, OT MAaCChI I'py3a»

Mexaunueckue BoiHbl. CBOWCTBA

bubmuoreka [JOK
48 MexaHu4ecKux BOJH. [IpogonbHbie 1
https://m.edsoo.ru/ffOb21fe
MOTIEPEYHbIE BOJHBI
49 Ypok-koH(pepeHmus "MexaHUu4eCKHE BOJTHBI
B TBEpIoM Teie. CelicMudeckue BOJTHBI"
50 3Byk. PacnipocTpanenue u oTpaxxeHue 3ByKa
51 Ypoxk-uccnenosanue "Habmronenune
3aBUCHUMOCTH BBICOTHI 3ByKa OT YacCTOTHI"
59 I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHYECKHI pe30HaHC
53 VYpoxk-koupepenius "YIpTpa3sByK U bubnuorexa [JOK
nH(ppa3ByK B IPUPOJIE U TEXHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroToBka K KOHTPOJBLHOU paboTe MO TeEMe
" bubmuorexa [JOK
54 3aKoHBI COXpaHeHUs. MeXxaHn4ecKue
" https://m.edsoo.ru/ff0b25f0
KoJIeOaHus U BOJIHBI
KonTtponbHas padoTa o Teme "3aKoHbI
55 coxpaHeHUs. MexaHn4YecKue KojieOaHus u
BOJIHBI"
DJIEKTPOMArHuTHOE MOJIE. bubnuoreka [JOK
56
DJIEKTPOMArHuTHbIEC BOJIHBI https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa AIIEKTPOMATrHUTHBIX BOJTH
Ypok-konpepennus "Llkana
58 AJIEKTPOMArHUTHBIX BOJIH. Mcnonbp3oBanue bubnnoreka [JOK
3JIEKTPOMArHUTHBIX BOJIH JIJI COTOBOM https://m.edsoo.ru/ff0b2fe6
cBs3u"
VYpok-uccnenopanue "M3yueHue CBONCTB
P yi bu6mmoreka [JOK
59 ANIEKTPOMArHUTHBIX BOJIH C TIOMOIIIBIO
| https://m.edsoo.ru/ffOb2c6c
MOOWIBHOTO TenedoHa
60 Peurenue 3agau Ha onpeieieHUE YacTOThI U
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JJIMHBI BHCKTPOMaFHHTHOﬁ BOJIHBI

DneKTpOMarHuTHast IPUpPOJa CBETA.

bubmuoreka [JOK

61
Ckopoctb cBeta. BosiHOBBIE CBOIICTBa CBETA https://m.edsoo.ru/ff0b31d0
Hcrounuku ceera. [IpsmonuneitHoe
62 acmpocTpaHneHue csera. 3arMenus CoHIA U brbmmorexa LOK
bactipoctp ' https://m.edso0.ru/ffob3658
JIyHb1
3aKoH oTpakeHUs cBeTa. 3epkaja. Pemenue
63 3aJ1a4 Ha IPUMEHCHHE 3aKOHA OTPAKCHHUS brbmmorexa [OK
a p R https://m.edsoo.ru/ff0b38c4
cBeTa
64 [Ipenomienue cBera. 3aKOH MPETOMIICHHUS bubnnorexa [JOK
CBETa https://m.edsoo.ru/ffOb3aea
[TotHOE BHYTpEHHEE OTpPAKCHHE CBETA.
65 Hcrotb30BaHME TIOJTHOTO BHYTPEHHETO bubmorexa OK
yip https://m.edsoo.ru/ff0b3c5¢c
OTPaXCHHS B ONITHYECKUX CBETOBOAX
JlabopaTtopHnas padota "HcciaenoBanue
66 3aBHCHUMOCTH YTJIa MPEJIOMIICHHUS CBETOBOTO
Jiyda OT yIJia maJieHus Ha TpaHuIle "BO3IyX-
cTexao""
Ypok-koupepennus "Hcnons3oBanue
67 MTOJTHOTO BHYTPEHHET'0 OTPaKCHHUS:
CBETOBO/IbI, OTITUKOBOJIOKOHHAS CBSI3b"
bu6mmoreka [JOK
68 JIun3bl. OnTHyeckas cuja JIMH3BI
https://m.edsoo.ru/ffOb3f2c
bubmuoreka [JOK
69 [TocTpoenne n3o00pakeHUM B TUH3AX
P P https://m.edsoo.ru/ff0b444a
JIaboparopHas padota "Onpenenenue
70 ¢box 1;JHorl(? accpTo;IHI/I;I " olfITII[/IqGCKOﬁ CHJIBI bubmiorexa LIOK
Y 13 | https://m.edsoo.ru/ff0b4206
coOuparoIiei TUH3BI
71 Ypok-koHpepennus "OnTudyeckre TUH30BbIC bubnunoreka [JOK
npubopsr” https://m.edsoo.ru/ff0cOa7e
72 I'ma3 xak ontuyeckas cucreMa. 3peHue bubnuorexa [IOK
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https://m.edsoo.ru/ff0b4684

Ypok-koupepennus "JledexTsl 3penus. Kak

73 "
COXpaHUTh 3PEHUE
Pasnoxxenue 6enoro ceera B criekTp. ONbITHI
74 Hrrotona. CnokeHue CrieKTpaabHbIX IBETOB. bubnmorexa LOK
https://m.edsoo.ru/ff0cOf4c
Hucnepcus ceera
Jlaboparopras padota "OnbITHI 11O
75 pa3NIoKEHUIO OEJI0Oro CBETa B CIIEKTP U bubnuoreka [JOK
BOCIIPUATHIO [IBETA IIPEIMETOB IIPH UX https://m.edsoo.ru/ff0c0e2a
Ha0JI0/IEHUH Yepe3 1IBETOBbIE (PUILTPHI"
Ypoxk-tipaktukym "BoiHOBBIE CBOWCTBa
76 CBETa: JUCIIepCHsi, HHTep(epeHIns 1
mudpakus”
77 OmneiTel Pesepdopaa 1 mianeTapHast MOJIETb bubmuorexa [JOK
aToma https://m.edsoo.ru/ff0c12a8
78 [Tocrynater bopa. Monens aroma bopa
79 Hcnyckanne u morJIonieHHe CBETa aTOMOM. bubnuoreka [IOK
KBantsl. JIuHeituaTbie CIEKTPBI https://m.edsoo.ru/ff0c144c
80 Ypoxk-npaktukym "HaOmoneHne cuiekTpoB bubnuoreka [JOK
ucmnyckanus" https://m.edsoo.ru/ff0c1550
81 PagnoakTuBHOCTE U €€ BUIIBI Eubmorexa HOK
https://m.edsoo.ru/ff0c1672
82 Crpoenue atomHoro siapa. Hykiionnas bubnunoreka [JOK
MOJENb https://m.edsoo.ru/ff0cl8ac
bubmuoreka [JOK
83 PannoakTtuBHbIe ipeBparienus. 30Tomnbl httos://m.edsoo.ru/ffoclald
84 Pemrenune 3agau o reme: "PagnoakTuBHbIE bubnuoreka [JOK
npespameHus” https://m.edsoo.ru/ff0clb4a
85 [lepuoxa nonmypacnana
86 VYpoxk-koHpepenuus "PagroakTuBHbIE bubnuorexa [IOK
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W3JIy4eHHS B IPUPOJIE, MEAUIIMHE, TEXHUKE"

https://m.edsoo.ru/ff0c2126

87 SnepHble peakuy. 3aKOHbI COXpPaHEHUs bubmorexa [IOK
3apsiJ0BOTO U MaCCOBOTO YHCEI https://m.edsoo.ru/ff0c1c58

88 DHeprusi CBSI3u aTOMHBIX sifiep. CBsI3b MacChI bubnuorexa [JOK
Y SHEPTUH https://m.edsoo.ru/ffOcld7a

89 Pemenue 3amau mo teme "SnepHsie peakun”

90 Peakuuu cuHTe3a u neneHus saep. bu6mmoreka [IOK
Wcrounuku sHeprun CosHua U 3BE3] https://m.edsoo.ru/ff0c1e88
VYpok-koHpepenmus "AnepHas sHepreTuka.

91 JIeNCTBHS palMOaKTUBHBIX U3Ty4YE€HUN Ha
JKUBBIE€ OpPTraHU3MbI"

[ToaroToBka Kk KOHTPOJILHOU paboTe MO TeEMe

92 "DNEeKTpOMAarHUTHOE TOJIE. bubmuorexa [JOK
DJIEKTpOMAarHuTHHIE BOJIHBI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
sBJICHUS"

KonTtponbHas padoTa o teme

93 "DNeKTpOMarHUTHOE TOJIE.
OnekTpoMarHuTHbIe BOJHBL. KBaHTOBBIE
sBICHUS"

94 [ToBTOpenue, 06006meHue. JlaboparopHsie bubmuoreka [JOK
paboTsl 1o Kypcy "B3aumonericrBue ten" https://m.edsoo.ru/ff0c245a
[ToBTOpeHue, 0600mEeHne. Pemenue

bubmuoreka [JOK
95 pacyeTHBIX M KaYeCTBEHHBIX 3a]1a4 110 TeMe
" | https://m.edsoo.ru/ff0c2572
TemoBbIe mpoLecch
[ToBTOpeHue, 0600mEeHne. Pemenue
bubmuoreka [JOK
96 pacueTHBIX U KaYeCTBEHHBIX 33]1a4 110 TeMe
" o https://m.edsoo.ru/ff0c2a22
KIIJ] TennoBeIX ABUTATEIICH
IToBTOpenue, o0oOmeHue. Pemenne
bu6mmoreka [JOK
97 pacueTHBIX M KaYeCTBEHHBIX 33]1a4 110 TeMe

"KII/] anexkrpoycTtaHoBOK"

https://m.edsoo.ru/ff0c2b30
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08 [ToBTOpenue, 0606menue. JlabopatopHbie 1 1 bubmmoreka [JOK
paboTsl o Kypcy "CBeToBbIC sBICHUS" https://m.edsoo.ru/ff0c2c52
IToBTOpenue, 06061eHne. Padora ¢

99 TGKCTaf/H/I o TeMe fgaKOHH COXpaHEHUS B 1 brbamorexa LHOK

" https://m.edsoo.ru/ff0c2d6a
MEXaHUKE

100 [ToBTOpenue, 06061menue. Padora c 1 bubnuorexa [JOK
tekctamu 1o Teme "Konebanust u BoyiHbI" https://m.edsoo.ru/ff0c2e82

101 [ToBTOpenue, 0606menHue. Pabota c 1 bubnuorexa [JOK
TekcTamu 1o Teme "CBeToBbIC sIBJICHUS " https://m.edsoo.ru/ff0c3044
[ToBTOpenue, 0606menHue. Pabota c

102 TekctaMu 1o TeMe "KBaHToBast u sinepHas 1
¢buzuxa"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27
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YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O
IHNPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YYHEHUKA
» Gusuka, 7 knacc/ [leppikun A.B., O011ecTBO ¢ OrpaHU4€HHON OTBETCTBEHHOCTBIO
«IPODA»; AkimonepHoe obmiectBo «M3narensctBo «IIpocBenieHue
» Gusuka, 8 knacc/ [leppimkun A.B., O011ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«IPODA»; AkimonepHoe obuiectBo «M3narensctBo «IIpocBenienue
» dusuka, 9 knacc/ Ieppiukun A.B., I'ytauk E.M., O61iecTBo ¢ orpaHU4eHHON
0TBeTCTBEHHOCTHIO «/IPODA»; Aknimonepnoe odmectBo «M3aatenbctBo «IIpocBemenne»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
UHTEPHET
https://resh.edu.ru/?ysclid=Im1ko5n533787558705

MoanucaHo Ln$ppoBo NOANNCHIO:
K C a e B a Kycaesa Onbra BauecnaBosHa

DN: c=RU, st=MpkyTckas obnactb,

title=upekTop, o=MYHNLUMMAJIbHOE

KA3EHHOE OBLIEOBPA30OBATE/IbHOE
O YYPEXXOEHWE "BEPXHEIYTAPCKAA

n b ra OCHOBHAA OBLLIEOBPA3OBATE/IbHAA
LLIKOMA",
1.2.643.100.3=120B3130363833323732

; ] 343530,
l"I e Cn a 1.2.643.3.131.1.1=120C3338333530313

43331383230, email=nruo1@yandex.ru,
givenName=0nbra BauecnaeosHa,
sn=KycaeBa, cn=KycaeBa Onbra

B O B H a BAuecnaBoBHa
HaTta: 2023.09.25 12:09:01 +08'00'
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