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IHHOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 1o ¢u3uke Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHHsS COCTaBJICHAa Ha OCHOBE
MOJIOKEHUH M TpeOOBaHMM K pe3yiabTaTaM OCBOCHHS Ha 0a30BOM YpOBHE OCHOBHOW 00pa3oBaTebHOU
nporpammsl, npencraBieHHbIXx B PI'OC 00O, a taxke ¢ yuérom (enepanbHOil pabodeit mporpamMmsl
Bocriutanus u Konuenimu npenonaBanus yueoHoro npeamera «duzuka».

Copepxanue mporpaMMbl Mo (u3MKe HampaBieHO Ha (OPMHUPOBAHHE E€CTECTBEHHO-HAY4HOM
IPaMOTHOCTH OOYYaroIIUXCS M OpraHU3alMi0 H3y4eHHs (PU3MKK Ha JEATEIIbHOCTHOW OCHOBe. B
nmporpaMMe o (pu3uKe YYUTHIBAIOTCS BO3MOXKHOCTH y4eOHOro mpeaMeTa B peanusaliu TpeOoBaHUM
®I'OC OOO k muaHupyeMbIM JIMYHOCTHBIM M METAlpeJIMETHBIM pe3ysbTaTaM OOY4eHHUs, a TaKKe
MEXIPEIMETHBIE CBSI3U €CTECTBEHHO-HAYUHBIX Y4YEOHBIX NPEIMETOB Ha YpOBHE OCHOBHOIO OOIIETO
o0Opa3oBaHMUsI.

[IporpamMMma 1o ¢u3rke ycTaHABIMBAET paclpeaesieHue yueOHOro MaTepuasa 1o rojam o0ydeHus
(mo xnaccaM), mpeajgaraeT NPUMEPHYIO IOCIEI0BaTENbHOCTh U3YyYEHUS] TEM, OCHOBAHHYIO Ha JIOTHUKE
pa3BUTHA MIPEIMETHOTO COACPKAHUS U YUETE BO3PACTHBIX OCOOCHHOCTEH 00y4aromuxcsl.

[Iporpamma mo ¢usmke paspaboTaHa ¢ LEIBIO OKa3aHUS METOAMYECKOW IMOMOIIM YYHUTENIIO B
co3/1aHuu pabodel mporpaMMel 1o y4eOHOMY MTPEIMETY.

dusnka SBISETCS CHUCTEMOOOPA3YIOIIUM I €CTeCTBEHHO-HAYYHBIX YYEOHBIX IPEIMETOB,
MOCKONIbKY (PU3WYECKUE 3aKOHBI JIEKAT B OCHOBE IMPOLIECCOB M SIBIICHUH, HM3y4aeMbIX XUMHUEH,
Ouosiorueit, acTpoHOMHUEH 1 PHU3HUECKOii reorpadueil, BHOCHT BKJIJ B €CTECTBEHHO-HAYYHYIO KapTUHY
MUpa, MPEAOCTaBIsIeT Haubomee sicHble 00pa3llbl MPUMEHEHUS HAyYHOI'O0 METO/a IMO3HaHUs, TO eCTh
croco0a MoJrydeHus! TOCTOBEPHBIX 3HAHUH O MHpE.

Opna U3 raaBHBIX 3a7a4 (U3HUECKOro oOpa3oBaHus B CTPYKTYpe 00IIero o0pa3oBaHus COCTOUT B
(bOopMHPOBAHNYN €CTECTBEHHO-HAYYHON TPAMOTHOCTH U MHTEpEca K HaAyKe Y O0yJarOIInXCA.

WN3yyenne ¢usuku Ha 0a30BOM  ypOBHE MpeArojaraeT  OBJaJIeHHE  CIEAYIOLUIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLIMMH €CTECTBEHHO-HAYUYHYIO TPAMOTHOCTb:

Hay4YHO OOBSCHSTH SIBIICHUS,
OLIEHMBATh U IOHUMAaTh OCOOEHHOCTH HAYYHOI'O UCCIIEOBAHMUS;
MHTEPIPETUPOBATH JaHHBIE U UCIIOJIb30BaTh HAYYHBIE JOKA3aTEIbCTBA IS TIOJyYEHUS BBIBOJOB.

enu n3ydenust pu3uKku HA YPOBHE OCHOBHOTO 00IIero oOpa3oBanus onpesesneHsl B Konmnenuu
npenojaBaHus yuyeOHoro mpeamera «®Pusnka» B 00pa3oBaTeNbHBIX OpraHu3auusx Poccuiickoi
®denepanny, peaqu3yroMX OCHOBHbIE 00111e00pa30oBaTebHbIE IPOTPAMMBI, YTBEPKIEHHON pElIeHUEM
Konnerun MunncrepcrBa npocsenienus Poccuiickoit deneparyu (mporokon ot 3 nexadps 2019 r. Ne
[1K-48BH).

Hean n3yvyenus pu3nku:
npuoOpeTeHne HHTepeca U CTPEMIIEHUS 00yJaroLIMXCsl K HAyYHOMY M3YyUSHHIO IPUPOJIbI, pa3BUTHE MX
MHTEJJIEKTYaJIbHBIX ¥ TBOPUYECKHUX CIIOCOOHOCTEN;
pa3BUTHE NPEICTaBICHUH O HAy4YHOM MeETOJle€ NO3HaHWs U (OPMHUPOBAHHME UCCIIEIOBATEIHCKOTO
OTHOILIEHHUS K OKPYKaIOILIUM SBJICHUSM;
¢dbopMHpOBaHHE HAYYHOIO MHUPOBO33PEHHUsI KaK pe3ysibTaTa HM3y4eHHsS OCHOB CTPOCHMS MaTepuu u
(byHIaMeHTaJIbHBIX 3aKOHOB (DU3UKH;

(dbopMHpOBaHUE MPEJCTABICHUN O posid GUHUKH JJI Pa3BUTHUS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKHU U
TEXHOJIOTHI;

pa3BUTHE TMPEICTABICHUA O BO3MOXHBIX cdepax Oyaymel NpoQeccuoHaIbHON eATeNbHOCTH,
CBSI3aHHOM C (PU3UKOI, MOATOTOBKA K JlaibHeeMy 00y4eHHIO B 3TOM HallpaBICHHH.

JloCTI)KeHHE ATHUX LeNel MporpaMMbl MO (HU3MKE HA YpOBHE OCHOBHOIO 00Iero odpa3zoBaHus
o0ecrneunBaeTcs peleHueM CleAyonuX 3a1ay:
npuoOpeTeHue 3HaHUM O JUCKPETHOM CTPOCHHMM BEIIECTBA, O MEXaHWYECKUX, TEIJIOBBIX,
ANEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;
proOpeTeHNne YMEHUN ONUCHIBATh U OOBSICHATH (PU3NUYECKUE SBJICHUS C UCTIOIb30BAHUEM MOTYYECHHBIX
3HAHUM;



OCBOCHHE METOJIOB PEIICHUS MPOCTEUIINX PACYETHBIX 33]a4 C MCIOIb30BaHUEM (DU3MUYECKIX MOJIENIEH,
TBOPYECKHX M MPAKTUKO-OPUEHTHPOBAHHBIX 337124,
pa3BUTHE YMECHUN HAOJIONaTh TPUPOIHBIC SBICHHUS W BBHIMOIHATH OIBITHI, Ja0OpaTOpHBIE pabOTHI U
IKCIIEPUMEHTAILHBIC UCCIICIOBAHMSI C UCIIOJIb30BAHUEM U3MEPHUTEIBHBIX TIPUOOPOB;
OCBOCHHE TPUEMOB PabOTHl ¢ HMH(pOpMaIHeld (U3NIECKOTO COAEpKaHMs, BKIOYas HHPOPMALHUIO O
COBPEMEHHBIX JIOCTHKCHUAX (DU3HMKH, aHATIN3 M KPUTHUYECKOE OLICHUBAHHE UH(POPMAIINH;
3HaKOMCTBO cO cdepamMu TpPO(PECCHOHANBHON JCATENBHOCTH, CBSI3aHHBIMH C  (pHU3WKOH, U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKCHHIX (PU3HUECKON HAYKH.

Ha wusyuyenue ¢usuku (0a30BbIi YpOBEHb) HAa YPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHUs
orBoautcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Henenio), B 8 kiacce — 68 yacoB (2 yaca B
HEJIEII0), B 9 KJiacce — 102 yaca 3 yaca B HEJIEIIO).

[Ipemaraemenii B mporpamMme 1o (pu3uke mepeueHb J1adopaTOpHBIX PAadOT W OMBITOB HOCUT
PEKOMEHATENbHBIM XapakTep, yUUTENb JIelaeT BbIOOp MPOBEACHUs JIAOOPATOPHBIX pabOT U ONBITOB C
y4€TOM HHIUBUIYAIbHBIX OCOOEHHOCTEH OO0y4aromuxcs, CIHCKa SKCIEPUMEHTAJIBHBIX 33JaHUM,
IIpeJylaraéMblX B paMKaxX OCHOBHOI'O I'OCY/IapCTBEHHOI'0 SK3aMeHa 110 (pu3uke.
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Pasznen 1. ®u3uka v e€ poJib B MO3HAHUHU OKPYKAKOIEr0 MUPA.

®uszuka — Hayka o npupoge. SBienus npupozabl. Du3nUecKue SBJICHMS: MEXaHUYECKHUE,
TEIUIOBbIE, SJICKTPUYECKNE, MATHUTHBIE, CBETOBbIE, 3BYKOBBIC.

@dusnueckue BeNWYHMHBL. VI3MepeHne — (Qu3MuUeCKHMX ~BenuUuMH. DH3MUECKHUE  TPUOOPEHI.
[TorpemHocTs U3MepeHnii. MexxyHapoHas CUCTEMA €AMHMII.

Kak ¢usuka m npyrue ecreCTBEeHHbIE HayKd M3y4yaroT MpHpOIy. EcTecTBeHHO-HAy4YHBIH METO[
NO3HAHUA: HAOJIOJEHHE, MOCTAHOBKA HAYYHOIO BOIPOCA, BBIJBM)KEHUE TMIIOTE3, SKCIEPUMEHT IO
MPOBEPKE TUMOTE3, 00bSICHEHHE HAa0M0qaeMOoro sBineHus. Onrcanue GU3NIECKUX SIBICHUH C ITOMOIIBIO
MOJIEIIEN.

Jemoncmpayuu.

MexaHnueckue, TEeMI0BbIe, 3JEKTPUUECKHUE, MAarHUTHBIE, CBETOBbIE SIBJICHMUSL.

®dusnueckue npruOOpsI U MpoLEAypa NPSIMBIX U3MEPEHUN aHAJIOTOBBIM U LIU(PPOBBIM PUOOPOM.
Jlabopamopuvie pabomsl u onvimol.

OmnpenesneHue LEeHbl JeJIeHUs IIKalbl U3MEPUTEIbHOT0 Mproopa.

N3mepenue paccTossHUMN.

N3mepenne o0bEMa )KUIKOCTH M TBEPIOTO Tea.

Omnpenenenre pa3smMepoB MaJIbIX TEl.

N3mepenue teMreparypsl IpH MOMOIIH 5KUKOCTHOIO TEPMOMETPA U IaTUMKA TEMIIEPATYPhl.

IIpoBenenue wuccienoBaHusl IO IPOBEPKE THUIOTE3bl: JAIbHOCTh IMOJETA IIAPUKA, IIYLIEHHOTO

TOPU30HTAIIBHO, TEM O0JIbllIE, YeM OOoJIblIe BBICOTA ITYCKA.

Pa3znen 2. [lepBoHayaibHbIe CBEJeHUS 0 CTPOCHHUHU BellleCTBA.

CrpoeHue BewlecTBa: aTOMbl U MOJIEKYJIbl, UX pa3Mepbl. OIbITHI, JAOKAa3bIBAIOIINE TUCKPETHOE
CTPOCHME BEILECTBA.

JIBxenue yactuil BemiectBa. CBsi3b CKOPOCTH JIBUKEHUS YACTHUIl ¢ TeMIeparypoid. bpoyHoBckoe
nBkenue, 1Mdpdysus. BzaumozeiicTBue yacTull BeIecTBa: MPUTHKEHUE U OTTAJIKUBAHHE.

ArperaTtHble COCTOSTHUSI BEUIECTBA: CTPOEHHE Ta30B, KUAKOCTENH U TBEPABIX (KPUCTAJUIMUECKHUX )
Ten. B3auMoCBSA3p MeEXKIy CBOMCTBAMHM BEIIECTB B Ppa3HBIX arperaTHbIX COCTOSHUSIX M HX
aTOMHO-MOJIEKYJISIPHBIM CTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSIHUM BOJIBI.

Hemoncmpayuu.

Hab6mronenne 6poyHOBCKOTO JBHYKEHUS.
Habmonenue nudpdysumn.
Habmtonienue siBjaeHuit, 00bACHAIOMUXCS IPUTSHKEHUEM WIIM OTTAJIKMBAHUEM YaCTHUI] BEIIECTBA.

Jlabopamopuvie padbomol u onvimul.

Orenka n1uaMeTpa aToMa METOJIOM PsiIoB (C UCTIOJIb30BaHUEM (hoTorpaduii).
OMBITHI 110 HAOJIIOICHUIO TETUIOBOTO PACIIMPEHHUSI Ta30B.
OnbITH IO OOHAPYKEHUIO JEHCTBUS CHIT MOJIEKYIISIPHOTO MPUTSKESHHUS.

Pasznen 3. /IBu:kenune u B3auMo/ieiicTBue TeJl.

Mexannueckoe ABukeHHE. PaBHOMepHOoe M HepaBHOMepHoe nBmkeHue. CkopocTs. CpenHss
CKOpPOCTb IPU HEPABHOMEPHOM JIBHKEHUU. PacuéT myTH 1 BpeMeHU JIBHKEHUS.

SIBneHne mHepuMH. 3aKOH MHEpUMU. B3ammopeicTBue Ten Kak NpUYMHA MU3MEHEHMSI CKOPOCTHU
nBuwkeHust Ten. Macca kak Mepa uHepTHOcTH Tena. IlmoTHocTe BemiectBa. CBS3b IUIOTHOCTH C
KOJIMYECTBOM MOJIEKYJI B elMHUIle 00BbEMA BEIIeCTBA.

Cwita Kak xapakTepucTuka B3aumMmoaercTBHs Ten. Cuia ynpyroctd u 3akoH ['yka. M3mepenue
CWJIbI C TOMOILBIO AMHAMOMETpA. SIBieHME TATOTEHHsS M cuia TskecTH. Cuila TSHKECTH Ha APYTUX
mnaHetax. Bec Tenma. Hesecomocts. CliokeHue CWII, HaIpaBiI€HHBIX 1O OJHOW IPSAMO.
PaBHogelicTByromas cui. Cuna TpeHus. TpeHue CKONbKEHUs M TPEHHE MOKOsA. TpeHue B NpPUPOAE U
TEXHHKE.

Jemoncmpayuu.

HaGnroneHne MexaHMYecKoro ABMKEHHMS Tela.

N3mepenune ckopocTy NpsIMOIMHEMHOTO ABMYKEHUS.
HaGnroneHue siBieHUs: HHEPLUU.

Habnronenue u3MeHeHus! CKOPOCTH IIPU B3aUMOJICHCTBUN TEIl.
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CpaBHEHHE Macc 110 B3aUMOJIEHCTBUIO TEIL.
CroxeHne cuil, HampaBJIECHHbBIX MO OJTHOW MPAMOM.

Jlabopamopuvie pabomul u onvimol.

Omnpenenenre CKOPOCTH PAaBHOMEPHOTO JABIKEHHUS (IIapHKa B KMJIKOCTH, MOJENIU AJIEKTPUUYECKOrO
aBTOMOOWIIS U TaK JIajee).

Omnpenenenue cpeHeil CKOPOCTU CKOJIBKEHUS OpycKa WM HIapUKa M0 HAKIIOHHOW TJIOCKOCTH.
Onpenenenye IOTHOCTU TBEPJIOTO TeENA.

OnbIThI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTh pacTskeHus (nedopmanuu) NpyKUHBI OT MPHUIOKEHHOU
CHJIBI.

OnbIThl, AEMOHCTPUPYIOIIKME 3aBUCUMOCTb CHJIBI TPEHMS CKOJBXEHHS OT Beca Tela U XapakTepa
CONPUKACAIOLIUXCS TOBEPXHOCTEH.

Pasnen 4. /laBiieHue TBEPABIX TeJl, AKUAKOCTEH U Ta30B.

Hasnenue. CriocoObl yMEHbBIICHHUS U YBEJIWYeHHUS aaBieHus. JlaBneHue rasza. 3aBHUCHUMOCTh
JaBlieHHs ra3a oT o0b&ma, Temmeparypsl. llepenadya maBieHust TBEPABIMU TEJIaMHM, >KUIKOCTAMH U
razamu. 3akoH [lackans. [IlHeBMaTnyeckue MamMHbIL. 3aBUCUMOCTH JABJICHUS JKUIKOCTH OT TIYyOUHBI.
I'mapocraruaeckuii mapanokc. CooOmmaronirecs cocyasl. [ uapaBinyeckue MeXaHU3MBl.

Atmocdepa 3emnn u atMochepHoe AaBieHue. [I[puanHbI CyIiecTBOBaHUS BO3AYLIHOW 000JI0UYKU
3emmu. Omeir Toppuuerumn. M3mepeHue aTtMocepHOTo MaBlICHUS. 3aBUCHUMOCTh aTMOC(EPHOTO
JIaBJICHUS OT BBICOTHI HaJl ypoBHEM Mops. [Ipubopsl A uzMepeHus: atMochepHOro AaBlIeHUSI.

JleiicTBHE XHIKOCTH U Ta3a HAa MOTPYKEHHOE B HUX TeJO. BriTankuBaromas (apxuMeioBa) cuia.
3akoH Apxumena. [InaBanue ten. BozayxomnnaBanue.

Jemoncmpayuu.
3aBUCHUMOCTD JaBJIEHUS ra3a OT TEMIIEPATYPBI.

Ilepenaya naBiaeHUs KUIKOCTHIO U Fa30M.

CooOmaromuecs CoCybl.

I'mppasinueckuii npecc.

[IposiBnenue nericTBus aTMoc(hepHOTO JaBICHHUS.

3aBUCHUMOCTH BBITAJTKUBAIOIIEH CHIIBI OT 00BhEMA MOTPYKEHHOM YaCTH Teja U MIIOTHOCTU KHUIKOCTH.
PaBeHCTBO BBITATKUBAIOIIECH CUJIbI BECY BEITECHEHHOM KUIKOCTH.

VYcnoBue miaBaHus Tell: IUIaBaHUE WIM MOTPYKEHHE Te B 3aBUCUMOCTU OT COOTHOIIEHUS MJIOTHOCTEH
Tesa U KUAKOCTH.

Jlabopamopuvie padomol u onvimul.

HccnenoBanue 3aBUCMMOCTH Beca Tejla B BOJIe OT 00bEMa MOrpyKEHHOM B )KUJKOCTh YaCTH TeJa.
OrnpeneneHre BbITAIKUBAIOLIEH CUIIBI, ACHCTBYIOLIEH Ha TENO, MOTPYXKEHHOE B KUAKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAIKUBAOIIEH CHUIIBIL, IEHCTBYIOLIEH Ha TEJIO B )KUIKOCTH, OT MacChl Tea.
OnbIThI, 1EMOHCTPUPYIOLINE 3aBUCUMOCTD BBITAIKUBAIOIIEH CUJIBL, JEHCTBYIOLIEH Ha TENO B )KUJIKOCTH,
0T 00BéMa MOrPyKEHHOH B )KUIKOCTh YACTH TeJa M OT MIIOTHOCTH JKUKOCTH.

KoHncTpynpoBanue apeomerpa Wi KOHCTPYHPOBAHUE JIOAKHU U ONPEJENIeHNE €€ TPy30I0AbEMHOCTH.

Pa3pea S. PaGoTa m MOIIHOCTD. JHEPIrus.

Mexannyeckas padora. MOIIHOCTS.

[IpocTeie MexaHHW3MBI: pbIYar, OJIOK, HAKJIOHHAas IUIOCKOCTh. [IpaBWiiO paBHOBecHs pblyara.
[IpumeneHue mpaBuiia paBHOBECUsl pblyara K OJI0Ky. «3osioToe mpaBuiio» mexanuku. KIIJ[ mpocTeix
MexaHu3MoB. [IpocTbie MeXaHU3MBI B OBITY U TEXHHKE.

Mexannueckas sHeprusi. Kunerndeckas u noteHuuaibHast sHeprus. [IpeBpaiienue ogHoro Buaa
MEXaHUYECKOM PHEPTUU B IPYroi. 3aKOH COXPAaHEHHUs SHEPTUU B MEXaHUKE.

Hemoncmpayuu.

[IpuMepsl MPOCTBHIX MEXAHU3MOB.

Jlabopamopuvie pabomot u onvimel.

Omnpenenenue paOOTHl CHUITBI TPEHHUS TMPH PABHOMEPHOM JBM)KCHHHM Tela MO TOPU30HTAIBHOM
MTOBEPXHOCTH.

UccnenoBanue ycnoBuid paBHOBECHS phluara.

N3amepenne KIIJ] HakTOHHOM TIJIOCKOCTH.

N3ydeHue 3aKkoHa COXpaHEHUS] MEXaHUYECKOM YHEPTHH.

8 KVIACC

Pa3nen 6. TensioBLIe IBJICHUS.
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OCHOBHBIE TIOJIOKEHUSI MOJEKYJISIPHO--KUHETUUECKOW TEeOpUM CTPOCHMs BellectBa. Macca u
pa3Mepbl  aroMOB M MoOJeKyJd.  OmnbIThl,  MOATBEPKIAIOIIME  OCHOBHBIE  TOJIOKECHMS
MOJIEKYJIIPHO-KUHETUUECKOU TEOPHH.

Mopenu TBEPAOTO, XHAKOTO M Ta3000pa3HOTO COCTOSHHMM BemlecTBa. Kpucramimdeckue u
amop¢ubie Tena. OOBSICHEHHE CBOWCTB Ta30B, JKUIAKOCTEH W TBEPABIX TET HA OCHOBE IOJIOKCHHIA
MOJIEKYJIIPHO--KUHETUYECKON Teopur. CMayMBaHue U KalWUIAPHBIE sBJICHUA. TemioBoe paclipeHue
U CXKaTHe.

Temneparypa. CBs3b TeMIeparypbl €O CKOPOCTBIO TEIJIOBOTO JABWXKEHHUS 4acTUL. BHyTpeHHss
sHeprusi. CrocoObl M3MEHEHUs] BHYTPCHHEW JHEPTUU: TEIUIonepeaada M COBEpIIeHUEe padoThl. Bumbl
TEIUIONEPelauu: TEIIONPOBOAHOCTh, KOHBEKLIUS, U3JIyUCHHE.

KonmnuecTtBo TemioThl. VYjenbHas TEIIOEMKOCTh BeElIeCTBA. TemIoOOMEH U TEIUIoBOE
paBHOBecHe. YpaBHEHHUE TeIIoBoro Oananca. [lnapnenue u oTBepaeBaHne KPUCTAJUIMUECKUX BEIECTB.
YaensHas TeruoTa riaBieHus. [lapooOpasoBanne u koHaeHcarus. Mcmapenue. Kunenue. Y nenpHas
TeIUI0Ta NapooOpa3oBaHus. 3aBUCUMOCTh TEMIIEpaTypbl KUIIEHUS OT aTMOC(EPHOTO J1aBICHUSI.

Brnaxnocts Bo3ayXa.

OHeprus ToIMBa. Y IeibHas TEIJI0TAa CTOPAHUS.

[Ipunuuns! pabotsl Temnossix apuratenei KIIJ{ teruioBoro npuratesns. TemioBble ABUTATENd U
3allUTa OKPYKAIOIIEH Cpebl.

3aKOH COXpaHEHUs U MIPEBPAILCHHS YPHEPTUHU B TEIJIOBBIX IIPOIIECCaXx.

Hemoncmpayuu.

HaGmotenne OpoyHOBCKOTO JIBHYKEHHUSI.

Ha6monenue nuddysum.

HaGimoteHne SBICHUI CMAYUBAHUS U KAIMMJUISIPHBIX SBJICHUM.

Habmroienue TemnoBoro pacimyupeHus Ted.

W3meHeHne naBiieHUs ra3a Mpyu U3MEHEHUU 00bEMA U HarpEeBaHUH WIIH OXJIKICHUH.
[IpaBuna u3amepeHus TeMIepaTypsl.

Bunsl Tenionepenayuu.

OxJtaxieHre Mpu COBEPIIEHNUN PabOTHI.

HarpeBanue npu coBepiiieHHH padOThl BHEUTHUMH CHUJIAMH.

. CpaBHEHME TEIIIOEMKOCTEN pa3IMYHbBIX BEIIECTB.

. HaGmoienne kurneHus.

. HaGmroieHue mocTrostHeTBA TEMIEpaTyphl IPH TJIABICHUH.
. Monienn TenIoOBBIX ABUTATEIICH.

Jlabopamopmuwvie pabomul u onvimol.
OnbIThI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYIISIPHOTO MPUTSIKEHHUSL.
OMnBITHI 110 BBIPALIMBAHUIO KPUCTAJIOB TIOBAPEHHOM COJIM WM caxapa.
OnpIThI 10 HAOTIOJEHHUIO TETJIOBOTO PACILIMPEHUSI Ta30B, )KUJIKOCTEH U TBEPABIX TEN.
Omnpenenenue AaBleHUs BO3ayxa B OajIOHE MITIPHIIA.
OnbIThI, AEMOHCTPUPYIOIIKME 3aBUCUMOCTH JaBJIEHUs BO3AyXa OT €ro o0bEMa M HarpeBaHUs WIH
OXJIQXKICHHUS.
[TpoBepka rumoTe3b INHEHHOW 3aBUCUMOCTH JJIMHBI CTOJIONKA KUJAKOCTH B TEPMOMETPHUIECKON TpyOKe
OT TEMIIEPATYpHL.
Habmoienne u3MeHeHusl BHYTPEHHEH SHEPruu Tela B pe3yabTaTe Terionepeaadynd u paboThl BHEITHUX
CHIL
HccnenoBanue siBieHUs TEIUIO0OOMEHA MPU CMEIIMBAHUH XOJIOTHOW U TOpsiYeid BOJBIL.
Omnpenenenre KOJMWYECTBa TEIUIOTHI, IIOJIYYEHHOTO BOJOM TpU TEMJIOOOMEHE C HarpeThiM
METAJUIMYECKUM [IUIHHAPOM.
Onpenenenne yaeabHOU TEIIOEMKOCTH BEIIECTBA.
HccnenoBanue npouecca uCapeHus.
Onpenenenrne OTHOCUTENBHOM BIaXHOCTH BO3AYyXa.
Omnpenenenve yaenbHON TEMIOTH IUIABJICHUS JIbJIA.

Pa3nea 7. DiekTpuyeckne M MATHUTHbBIC SIBJICHHS.

DnekTpusanus Teil. J[Ba poaa 3JIeKTpuyYecKux 3apanoB. B3anmoaeincTere 3apsokeHHbBIX Tl 3aKOH
KyJIOHa (SaBI/ICI/IMOCTB CHIJIbI BBaHMOﬂeﬁCTBHH 3apSAKCHHBIX TCJI OT BCIHWYMUHBI 3apAO0B U paCCTOAHUA
MEXy TeJIaMu).
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Onextpuueckoe mnozne. Hampsok€HHOCTh dsnexkTpuyeckoro mnousid. IlpuHmun cynepnosunuu
ANEKTPUICCKUX TO0JIeH (Ha KAYECTBEHHOM yYPOBHE).

Hocurenu snexTpuueckux 3apsioB. DJIEMEHTapHbIN 3JeKTpuueckuil 3apsa. CTpoeHue aToMa.
ITpoBOAHMKY M TUAIIEKTPUKH. 3AKOH COXPAHEHHUS MIEKTPUYECKOTO 3apsa.

DONEeKTPUUECKUN TOK. Y CIOBHSI CYIIECTBOBAHUS 3JIEKTPUUYECKOTO TOKA. VICTOUHMKM IOCTOSIHHOTO
ToKa. JlefcTBUS AJIEKTPUUECKOro TOKa (TEIUIOBOE, XMMUYECKOe, MarHUTHOE). DJIEKTPHUUECKUN TOK B
KHUJKOCTSAX U rasax.

Onexrpuueckas nenb. Cuia TOKa. DJIEKTpUYecKoe HamnpsbkeHue. CONpOTUBIECHUE NPOBOJHUKA.
VYaenpbHOEe comnpoTuBiieHHME BemecTBa. 3akoH Owma g ywyactka unenu. [locienoBarenbHoe U
[IapaJUIEIIBHOE COCIMHEHNE IIPOBOJIHUKOB.

Pabota ¥ MOLIHOCTH 3JEKTPUYECKOr0 TOKa. 3akoH Jlxoymsa—JleHna. DiekTpuyeckue Lenu U
NOTPeOUTENN IEKTPUIECKOH s3Heprun B ObITY. KOpoTKOE 3aMbIKaHME.

ITocTostHHBIE MarHuThl. B3anMoaeincTBre NOCTOAHHBIX MAarHUTOB. MarautHoe nosie. MarautHoe
1oJie 3eMJIM U €ro 3HadeHue uId Ku3HU Ha 3emuie. OnbIT Opcrena. MarHuTHOE MOJIE 3IEKTPUYECKOTO
ToKa. [IpumMeHeHue JIEKTPOMAarHUTOB B TEXHUKE. [[efiCTBME MarHUTHOI'O MOJISI HA IPOBOJHUK C TOKOM.
OneKTpoABUraTeab IOCTOSHHOIO TOKa. VcHosb30BaHME DIIEKTPOJIBHraTeNIed B TEXHUYECKUX
YCTPOMCTBAX U HA TPAHCIIOPTE.

OneiTel @apages. SIBieHue 3neKTpoMarHuTHOM nHAyKuuu. [Ipasuno Jlenna. Dnexkrporeneparop.
CriocoObl MONMy4YeHUsl AJICKTPUUYCCKON HHEPruu. DJIEKTPOCTAHIIMM Ha BO300HOBISIEMBIX HMCTOYHUKAX
JHEPIruH.

Jemoncmpayuu.

OnexTpusanus Tell.

JIBa poJia JIEKTPUYECKUX 3apsA0B U B3aUMOJECHCTBUE 3apsKEHHBIX TElL.
Y CTpONCTBO U AEUCTBHE MIEKTPOCKOIIA.

DneKTpocTaTHuecKas HHAYKIHS.

3aKOH COXpaHEHMS JIEKTPUUECKUX 3apsII0B.

IIpoBOAHMKY U TUAIIEKTPUKH.

MopennpoBaHue CUIOBBIX JIMHHUM 3JIEKTPUYECKOTO MOJIS.

M cTOYHMKH TOCTOSHHOTO TOKA.

JIeNCTBUA 2IEKTPUYECKOTO TOKA.

. DNEKTPUUYECKUIN TOK B JKUIKOCTH.
. 'a30BBIi1 pa3psn.

12.
13.
14.
15.
16.
17.
18.
19.
20.

W3mepenue cuipl TOKa aMIIepMeTpOM.

N3mepeHne 31eKTpUUecKOro HanpsKEHUsS BOJIBTMETPOM.

Peocrar n marasuH cOnpOTHUBIICHHN.

B3aumoaeincTBue NoCTOSHHBIX MarHUTOB.

MogenupoBaHie HEBO3MOXKHOCTH Pa3/I€IeHUs MIOII0COB MATHUTA.
MonenpoBaHuE MArHUTHBIX I1OJIEW TOCTOSIHHBIX MarHuTOB.
OmnsIT Opcrena.

MarsuTHO€e nojue ToKa. JINeKTPOMArHHUT.

JlelicTBrEe MarHUTHOT'O NOJISl HA MPOBOJIHUK C TOKOM.

. DNEKTPOABUTATEND IIOCTOSHHOTO TOKA.
22.
23.
24.
. DIEKTpOreHepaTop MOCTOSIHHOTO TOKA.

HccenenoBanue sABIeHUs 3JI€KTPOMArHUTHON UHIYKIUU.
Omnbiter @apanest.
3aBUCUMOCTD HalpaBJIEHUS MHAYKIIMOHHOIO TOKA OT YCJIOBUH €r0 BOSHUKHOBEHHUS.

Jlabopamopuvie pabomol u onsimol.
OnbITHI 10 HAOTIOEHHUIO STIEKTPU3AIUH T€T HHIYKIIUEH U MPH COMPUKOCHOBEHUH.
UccnenoBanue AeMCTBUS DIEKTPUIECKOTO TOJISI HA TPOBOIHUKHU M TUDJIEKTPUKH.
COopka u mpoBepKka padOThI SMEKTPHUUECKOH IETH MOCTOSHHOTO TOKA.
N3mepenne u peryaupoBaHue CHIIBI TOKA.
N3mepenue u perynupoBaHue HapsiKEHUSI.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, MAYIIETO Yepe3 PEe3UCTOp, OT COMPOTUBIEHHUS pe3ucTopa U
HaIpsDKEHUS Ha PEe3UCTOpE.
OnbITEl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTH JJIEKTPUUYECKOTO COMPOTHUBIICEHUS] MPOBOJHUKA OT €ro
JUIMHBI, TJIOLIAIM MTONEPEYHOro CEYeHUs U MaTepuaa.
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[IpoBepka mpaBuia CI0KEHUST HAMIPSKEHUH TPU MOCIIEI0BATEIbHOM COCIMHEHUH JIBYX PE3UCTOPOB.
[IpoBepka mpaBuiia AJisi CUIIBI TOKA MPH MAPAIIEIIBHOM COSAMHEHUH PE3UCTOPOB.

Onpenenenne pabOThI AIEKTPUYECKOTO TOKA, HIYIIETO Yepe3 Pe3UCTop.

Omnpenenenre MOIHOCTH NEKTPUYECKOTO TOKA, BBIJIEISIEMON Ha pEe3UCTOpE.

UccnepoBanue 3aBUCUMOCTH CUJIBI TOKA, UJIYILIETO YePe3 JaMIIOUKy, OT HApsDKEHUS Ha HEil.
Onpenenenue KIIJ[ narpesares.

HccnenoBanne MarHUTHOTO B3aMMOICHCTBHS IOCTOSTHHBIX MAarHUTOB.

N3yd4eHre MarHuTHOTO TIOJISl TIOCTOSTHHBIX MAarHUTOB MIPH UX O0BEIMHEHUU U Pa3/ICIICHUU.
HccnenoBanue 1eiCTBUS JIEKTPUIECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

OMBITHI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTH CUJIbI B3aMMOJICUCTBUSL KATYIIKH C TOKOM W MarHuta OT
CHWJIbI TOKA U HaNpaBJICHUS TOKA B KAaTYILKE.

N3yuenune neiicTBUS MArHUTHOTO TOJISI HA IPOBOJAHUK C TOKOM.

KoncrpynpoBanue u usyueHue padoThl SIEKTPOABUTATENSL.

N3amepenne KIIJ anekTpoaBuraTeabHONM YCTAHOBKH.

OneIThl 1O HCCIAEAOBAHUIO SBJICHUS SJICKTPOMArHUTHOM WHIYKLUHUH: MCCIEIOBAaHUE HM3MEHEHUMN
3HAYEHUS U HAIMPaBJICHUS WHIYKIIMOHHOTO TOKA.

9 KJIACC

Pa3zpgen 8. Mexannueckue siBJICHHUS.

Mexanuueckoe JBuxkeHHe. MarepuanbHas Touka. Cucrema otcuéta. OTHOCHUTENBHOCTH
MEXaHMYECKOr0  JBWXKEHMS.  PaBHOMepHOe  npsMoiuHeiiHoe — nBmkeHue.  HepaBHomepHoe
psIMOJIMHEIHOE ABM>KeHue. CpellHss 1 MTHOBEHHAsi CKOPOCTb Tela TP HEPAaBHOMEPHOM JIBUKECHHH.

VYckopenue. PaBHOyckopeHHOe mpsMoiuHelHoe aBwxkeHue. CBoOonHoe maaeHue. OIbIThI
lNasanes.

PaBHOMepHOE J1BMKEHHUE 1O OKpYXHOCTU. Ilepuon u yacrora oOpamienus. JIuneitHas u yriosas
ckopocTtH. LleHTpocTpeMHuTENIBHOE YCKOPEHNE.

[TepBriii 3akon Hprorona. Bropoit 3akon Hbrorona. Tperuit 3akoH Hprotona. I[lpunumn
CYTIEpPIIO3HUIINH CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHHs: cuja TPEHHUS CKOJIBKEHUS, CHJIAa TPEHHs IIOKOS,
JIpYrue BUIbI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMUPHOTO TATOTEHHs. YCKOpeHHe CBOOOIHOro majaeHus. J[BuxeHue
waneT Bokpyr Connua. [lepBas kocmuueckasi ckopocTb. HeBecoMocTh U meperpysku.

PaBHOBecue MarepuanbHOM Touku. AOCOMIOTHO TBEpAoe Teno. PaBHOBecue TBEpAOro Tena ¢
3aKpEIUIEHHON OChIO BpameHuss. MoMeHT cuiibl. LIeHTp TshkecTw.

Wmnynec tena. M3meHenume wnmmynbca. MMmynbe cuibl. 3aKOH COXpPAaHEHHUS HMITYJIbCA.
PeakTuBHOE ABMXKEHUE.

Mexanunueckast pabota U MOLTHOCTh. PaboTa cui TskecTu, ynpyroctH, TpeHus. CBsi3b SHEPTUU U
pabotel. IloreHnumanbHas »Heprusl Teja, MOJHATONO HAJ IOBEPXHOCThbIO 3emiu. [loTeHunuanpHas
JHEprus cxaroid npyxuHsl. Kunermueckas sHeprus. Teopema O KMHETHYECKOM JHEPrHM. 3aKOH
COXpaHEHUsI MEXaHUYECKON IHEPTUN.

Jemoncmpayuu.

Habntoienne MexaHn4eckoro IBUKEHHS Tejla OTHOCUTEIBHO Pa3HbIX TeNl OTCUETA.

CpaBHeHHE IMyTEN U TPACKTOPUI IBUKEHUS OJJTHOTO U TOT'O YK€ TEJIa OTHOCUTEIBHO Pa3HbIX TEJl OTCUETA.
N3mepenne cKkopoCTH U YCKOPEHHUs MPSMOJINHENHOTO ABUKECHUS.

HccenenoBanue nNpu3HakoB paBHOYCKOPEHHOT'O IBUKCHMUS.

HaGnroneHue 1BHXeHUs Tena 0 OKPYKHOCTH.

Habntonienne MexaHW4yecKuX SIBICHUH, NPOUCXOAsImUX B cucreMe orcuéra «Temexka» mnpu e€
PaBHOMEPHOM U YCKOPEHHOM JIB)KEHHH OTHOCHUTENIbHO KaOMHETa (PU3UKH.

3aBHUCHMOCTb YCKOPEHMS TeJla OT MacChl Teja U IEUCTBYIOIIEW Ha HETO CHJIBI.

HaGnronenue paBeHCTBA CHII IPY B3aUMOJICHCTBUU TEJ.

N3menenne Beca Tena nNpu yCKOPEHHOM JIBHOKEHHH.

. Ilepenada uMmiynbca npu B3auMOJCHCTBUHU TEJL.

. IIpeoOpazoBaHust SHEPTHU IPU B3aUMOJICHCTBUN TEI.

. CoxpaHeHMe UMITyJIbCa MPU HEYIIPYTOM B3aUMOACHCTBUU.

. CoxpaHeHne uMIynbca Ipu abCOIOTHO YIIPYToM B3auMOJCHCTBUN.
. HabmoieHre peakTHBHOTO JBM>KEHUSI.
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CoxpaHeHne MEXaHU4YeCKOM SHEPTHH TPU CBOOOTHOM TaICHHH.
CoxpaHeHHe MEXaHUYECKON SHEPTHH MTPH ABMKEHUH TeJIa IO ICHCTBUEM TIPYKUHBI.

Jlabopamopuvie pabomul u onvimol.
KoHcTtpynpoBanue TpakTa Ais pa3roHa W JAIBHEHIIEro pPaBHOMEPHOTO [BM)KCHHUS MIApUKA WA
TEJIEKKH.
OmnpeneneHue CpeaHEW CKOPOCTH CKOJIBKCHHS OpycKa WM JIBIDKCHHS IIapuKa 10 HaKJIOHHOU
TUIOCKOCTH.
OmnpeneneHne yCKOpEHUs Tejla PU PABHOYCKOPEHHOM JIBIYKCHHH TI0 HAKJIOHHOH ITJI0CKOCTH.
HccnenoBanue 3aBHCHMOCTH IYTH OT BPEMEHH INPH PAaBHOYCKOPEHHOM JIBWKCHHH 0€3 HayalbHOU
CKOPOCTH.
[TpoBepka rUIIOTE3bI: €CIIU MPH PAaBHOYCKOPEHHOM JBM)KEHUH 0€3 HaYalIbHOW CKOPOCTH ITYTH OTHOCSITCS
KakK psang HEYETHBIX YHUCCIl, TO COOTBCTCTBYIOIIHEC TPOMEKYTKH BPCMCHU OAUHAKOBEI.
HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBKECHHUS OT CHITBI HOPMAJIBHOTO JIaBJICHHUSI.
Onpenenenne KodhGUIIMEHTA TPEHUS CKOJIBKCHHSL.
OnpeneneHne )XECTKOCTH TPYKUHBI.
Omnpenenenve paboOThl CUJIBI TPEHHUS MPU PaBHOMEPHOM JBM)KEHMM Tejla IO TOPU30HTAIBHOU
MIOBEPXHOCTH.

. Ompeenienre pabOTHl CUJIBI YIPYTOCTU TMPHU MOABEME Tpy3a C HUCIOJIB30BAHUEM HEMOJBUKHOTO U

MOJIBHKHOTO OJIOKOB.
N3yueHue 3akoHa COXpaHEHUs1 SHEPTUH.

Pa3nesn 9. Mexannueckue Koj1e0aHHUS M BOJIHBI.

Konebarenbnoe nBuxkeHne. OCHOBHBIE XapaKTEPUCTUKH KOJE€OaHUIl: TMEpHOJ, YacToTa,
amruityna. Maremaruueckuil U npyXMHHbIA MasTHUKU. [IpeBparienue sHepruu npu kojedareabHOM
JBUKEHUH.

3aryxaomue KoneOaHus. BbIHYXIeHHbIC KoJieOanus. Pe3oHaHc. MexaHUYECKUE BOJIHBI.
CBoiicTBa MexaHWYeCKUX BOJIH. [IpofonbHble W monepedyHble BOJIHBL. [[MHA BOJHBI U CKOPOCTH €€
pacnpocTpaHeHusl. MexaHM4ecKHe BOJIHbBI B TBEPJOM TeJ€, CEHCMUYECKHUE BOJIHBI.

3ByK. I'poMKOCTb 3ByKa M BbicOTa TOHA. OTpakeHue 3Byka. IH(pa3ByK U yIbTpa3ByK.

Jemoncmpayuu.

Habnronenue koneOaHuil Tes Mo 1EHCTBUEM CHJIIBI TSDKECTH U CHIIBI YIIPYTOCTH.
Habmtonienue xosnebanuii rpy3a Ha HUTH U Ha TPY>KUHE.
HabntoneHue BBIHYX/I€HHBIX KoJeOaHUM 1 pe3oHaHca.
PacnipocTpanenre npooabHBIX U MONEPEYHBIX BOJIH (Ha MOJIENH).
HaGntoneHne 3aBUCMMOCTH BBICOTHI 3ByKa OT YacTOTHI.
AKyCTUYECKUI PE30HAHC.
Jlabopamopuvie pabomol u onsimol.
OmnpeneneHne 4acTOThI U MEpHOAA KoeOaHUi MaTeMaTHYeCKOro MasiTHUKA.
Onpenenenre 4acToThl U Mepuo/ia KouedaHuil MpyKUHHOTO MasgTHHKA.
HccnenoBanue 3aBUCUMOCTH NEPHOAA KOJIeOaHNH MOABEIICHHOTO K HUTH I'py3a OT JUIMHbBI HUTH.
HccnenoBanue 3aBUCMMOCTH IIEpHOia KOJeOaHU NPYKUHHOTO MasiTHUKA OT Macchl Ipys3a.
[TpoBepka HE3aBUCUMOCTH IE€pHO/ia KoJebaHuil rpy3a, MoIBEIIEHHOT0 K HUTH, OT MacChl rpys3a.
OMnBITHL, 1EMOHCTPUPYIOIINE 3aBUCUMOCTH NEPHOa KoJleOaHUH PY>KUHHOTO MasTHUKA OT Macchl rpys3a
U )KECTKOCTU IIPYKUHBI.
N3mepenue yckopeHHst CBOOOIHOTO M CHUS.

Paszpgen 10. DineKTpoMarHuTHOE 1M0J1€ ¥ 3JIEKTPOMATHUTHbIE BOJIHBI.

DONEKTPOMarHuTHOE NOJIE. DJIEKTPOMAarHUTHbIE BOJIHBL. (CBOMCTBA 3JIEKTPOMATrHUTHBIX BOJIH.
[Ikana 351eKTpOMarHUTHBIX BOJIH. Vcronb30BaHKe 2IEKTPOMAarHUTHBIX BOJIH /1JIsi COTOBOM CBSI3H.

OnexTpoMarHuTHas npupoja ceera. CKkopocTh cBeTa. BosHOBBIE cBOMCTBA CBETA.

Hemoncmpayuu.

CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.
BonHoBEI€ cBOlICTBa CBETA.

Jlabopamopmuvie pabomul u onvimol.

W3ydeHue cBOICTB 3J€KTPOMAarHUTHBIX BOJH C MTOMOIIbI0 MOOMIBHOTO TesedoHa.

Pa3znea 11. CBeToBLIe IBJICHUS.

JlyueBas monenb cBeta. Mcrounuku cBera. [IpsiMonmHeliHOE paclipoCTpaHEHHE CBETa. 3aTMEHMS
Connua u Jlynsl. Otpaxenue ceera. [lnockoe 3epkaiio. 3aKkoH OTpaKE€HUs CBETA.
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[IpenomiieHne cBeTta. 3akoH IpesroMiieHHsA cBeTa. [lonHOe BHYTpEHHEE OTpa)KEHHE CBETa.
Hcnonb30BaHNe OJHOTO BHYTPEHHETO OTPAKEHHS B ONTHYECKUX CBETOBOAX.
JIunza. Xon myded B nmuH3e. Onrtuyeckas cucteMa (oroarnmapara, MUKPOCKONAa M TEJIEeCKOIa.
I'ma3 kak ontudeckas cucteMa. bIM30pyKoOCTh U 1aTbHO30PKOCTb.
Paznoxenue Oenoro ceera B crnekTp. OmbiTel HproToHa. CroKeHHE CHEKTPAJIbHBIX I[BETOB.
Hucnepcus csera.
Jemoncmpayuu.
[IpsimonuHEHOE PacIPOCTPAHEHHUE CBETA.
OtpaxeHue cBera.
ITonmyyenue n300pa>keHHii B INIOCKOM, BOTHYTOM M BBIIIYKJIOM 3€pKajiax.
IIpenomienue ceera.
OnTUYeCcKU CBETOBO/I.
Xon ydeit B cobuparoieit TuH3e.
XoJ J1y4eil B paccenBarolen JIMH3E.
[Tomyyenue n300paXkeHUi C MOMOLIBIO JIMH3.
[TpuHumn neiicTBus GoroanmnapaTa, MUKPOCKOIA U TEJIECKOIA.

. Monens ria3za.
. Paznoxenue 6emoro ceera B CIIEKTp.
12.

[Tonyuenue 6enoro cBeTa MpH CI0KEHUU CBETA Pa3HBIX I[BETOB.
Jlabopamopuvie pabomul u onsimol.
HccnenoBanue 3aBUCMMOCTH yIJla OTPAXKEHHsI CBETOBOT'O JIyda OT yIJja MaJIeHusl.
N3ydenue xapakTepuCTHK U300pakeHUs MIpeIMETa B IIIOCKOM 3epKalie.
HccnenoBanue 3aBUCMMOCTH YIJla IPEJIOMIIEHUS CBETOBOIO Jiyda OT yIJla MaJEHUs Ha IpaHuLe
«BO3JIYX—CTEKIIO».
[Tonyyenue n300pakeHHit ¢ MOMOIIBIO COOMPAIOIIEH JTUH3HI.
Omnpenenenne (HOKYCHOTO PACCTOSIHUS M ONTHYECKON CHIIBI COOMPAIOIIEH TUH3HI.
OnbITHI 110 Pa3yIKEHUIO OEJIOT0 CBETa B CIIEKTP.
OnbITHI 1O BOCTIPUSATHIO I[BETA MPEAMETOB IPU UX HAOIIOACHUN Yepe3 LIBETOBbIE (DUIIBTPBI.

Paznea 12. KBanTtoBble siBJIeHHS.

OmneiTel Pesepdopna u minanerapHas mojenb aroma. Moxens atoma bopa. Hcenyckanue wu
MoTrJIoNIeHUe cBeTa aToOMOM. KBaHThI. JIuHeluaThie CIIEKTPHI.

PannoaktuBHOCTh. Anb(da-, 6eTa- u ramma-uznydeHus. CTpoeHre atoMHoro sjpa. HykionHas
MOZeNlb aToMHOTro siapa. M3oronsl. PagunoaktuBHble npeBpaimieHus. [lepuoa momypacnaga aTOMHBIX
sanep.

SAnepHble peakuuu. 3aKOHBI COXPAHEHUsS 3apsiIOBOIO M MAaCCOBOTO YHCEI. DHEpPrust CBs3U
aTOMHBIX siep. CBs3b Macchl W sHepruu. Peaknuu cuHTe3a u neneHus saep. VIcTOUHUKM 3HEpruu
ConHua u 3B€37.

SAnepHas sHepreTuka. JleMcTBUS paAMOAKTUBHBIX U3JIy4€HUHN Ha )KUBBIE OPTaHU3MBI.

JHemoncmpayuu.

CrieKTphl U3ITy4eHUs U MOTJIOIIEHUS.
CrexTpsl pa3aIu4HbIX Ta30B.
CnekTtp Bomopoaa.
Habmtonenue TpexoB B kamepe BuibcoHa.
PaGota cuérurka HOHU3UPYIOMINUX U3TYUSHHH.
Perucrpanus uznydeHus NpupoJHbIX MUHEPAJIOB U MPOAYKTOB.
Jlabopamopuvie pabomuvl u onvimol.
HabntoieHne CrIomHbIX U JIMHEHYaThIX CIIEKTPOB U3JIyUEHUS.
HccnenoBanue TpeKOB: U3MEPEHUE SHEPTHU YaCTHUIIBI IO TOPMO3HOMY ITyTH (110 oTorpadusm).
W3mepenue paaroakTUBHOTO (oHa.

IToBTOpPHTENIBLHO-000011IA0 LN MOLYTb.

[ToBTOpHTENBHO--0000IMAOIMI MOAYJIh TMPEAHA3HAUEH IJIs CHCTeMaTH3alMk W 000OIIeHUS
MPEIMETHOTO COJIEpKAHUS M OIBITAa JESITEIBHOCTH, NMPHOOPETEHHOTO NpPU M3YYEHHUH BCEro Kypca
¢bu3MKM, a Takxke g MOATOTOBKM K OCHOBHOMY TOCYAapCTBEHHOMY 3K3aMeHY MO (usuke s
o0yJaromuxcs, BEIOPAaBIINX 3TOT Y4EOHBIH MpeaMerT.

[Ipn n3ydeHHH JAHHOTO MOJYJSl PEalu3yIOTCSI U CUCTEMATHU3HPYIOTCS BHUBI NESTEIbHOCTH, Ha
OCHOBE KOTOpBIX OOecrmeYnBaeTcs OCTIKEHHE MPEIMETHBIX U METANpeAMETHBIX IUIAHUPYEMbBIX



pe3ynbTaToB 00y4YeHUs, POPMUPYETCS] €CTECTBEHHOHAYYHASI TPAMOTHOCTh: OCBOCHHE HaAYYHBIX METO/IOB
UCCJIEIOBaHUS SIBJICHUN MPUPOJIBI U TEXHUKH, OBIIAZICHHUE YMEHUSIMH OOBICHATH (PU3HUECKUEe SBICHMUS,
MIPUMEHSS TOJyYEHHbIE 3HAHUS, pelIaTh 3aJ]a4k, B TOM YHCIIE KAU€CTBEHHBIE U SKCIIEPUMEHTAJIbHBIE.

[IpuHUOMIIHATBEHO AEATENBHOCTHBIM XapaKTep NAaHHOTO pa3jena peaau3yercs 3a CYET TOro, 4To
o0yJaroIuecs BHITOJHSIOT 33/IaHUS, B KOTOPBIX MM IMPEIIaraercs:

Ha OCHOBE IOJIYYCHHBIX 3HAHUN pacro3HaBaTh U HAYYHO OOBACHATH (U3UUYECKUE SIBICHUS B
OKpY>Karollel Mpupo/Jie ¥ MOBCEAHEBHOM KU3HU;

WCIIOJIb30BaTh HAy4YHbIE METONbl HCCIEAOBaHUA (PU3UYECKUX SBICHUM, B TOM 4YHCIE IS
MIPOBEPKHU TUMOTE3 U MOJYyYEHHUS TEOPETUUECKUX BHIBOJIOB;
OOBSCHATH Hay4yHble OCHOBBI HanOoJiee Ba)KHBIX JOCTH)KEHUN COBPEMEHHBIX TEXHOJIOTHl, HampuMep,
MPAKTUYECKOT0 HCIIOIb30BaHUS PA3IUYHBIX UCTOYHUKOB PHEPTrUM HAa OCHOBE 3aKOHA MPEBpAILCHUS U
COXpaHEHHUs BCEX U3BECTHBIX BUJIOB SHEPTUH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

W3yuenune ¢u3MKM Ha YpOBHE OCHOBHOTO 00IEro oOpa3oBaHUs HAIMpPABICHO Ha JIOCTUIKECHUE
JMYHOCTHBIX, METAIIPEIMETHBIX U MIPEIMETHBIX 00Pa30BaTENbHBIX PE3YIIHTATOB.

B pesynbrare uzyueHus: GU3MKM Ha YpOBHE OCHOBHOTO OOIEro o0pa3oBaHMs Y 00y4aroIierocs
OynyT chopMUpPOBaHBI CIIETYIONIHE JINYHOCTHBIE PE3YJIbTAThI B YACTH!
1) naTpuoTHYeCKOro BOCIIUTAHUSA:
— MPOsIBJIEHUE HTEpEeca K HCTOPUH U COBPEMEHHOMY COCTOSTHHIO POCCUICKON (PU3NYIECKOi HAYKH;
— IIGHHOCTHOE OTHOIICHUE K JOCTHIKEHHSIM POCCUICKHUX YUEHBIX --(PHU3UKOB,;
2) rpa:KIaHCKOT0 M TyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMSA:
— I'OTOBHOCTb K aKTUBHOMY Y4YaCTUIO B O6CY)KI[€HI/II/I O6H_[€CTBCHHO 3HAaYUMBIX U 3THYCCKUX HpO6JIeM,
CBSI3aHHBIX C TIPAKTHUYECKUM NIPUMEHEHUEM JOCTHIKEHUH (DU3UKH;
— OCO3HAHHUEC BAXKHOCTHU MOPAJIBHO--3TUYCCKUX ITPHUHIHIIOB B ACATCIIBHOCTU yT-IéHOFO;
3) 3CTeTHYECKOr0 BOCIIMTAHMS:
— BOCHPUSTHE ICTETHYECKUX KayeCTB (PM3MUECKON HAayKH: €€ TapMOHUYHOTO MOCTPOCHUS, CTPOTOCTH,
TOYHOCTH, IAKOHUYHOCTH,
4) HEeHHOCTH HAYYHOT0 MO3HAHMSI:
— OCO3HAHHME LEHHOCTH (PU3MUYECKOW HAYKM KaK MOIIHOTO HWHCTPYMEHTA IO3HAHHS MHpPA, OCHOBBI
Pa3BHUTHUS TEXHOJOTUH, B)KHEHIIICH COCTABIISIIONICH KYJIbTYPBI;
— pa3BUTHE HAy4YHOI JTFO003HATEIILHOCTH, HHTEPECa K HCCIICI0BATEIbCKOM ACATSIbHOCTH;
5) popMupoBaHus KyJIbTYPHI 310POBbSI H IMOIHOHAJILHOTO 0JIATOTIOTYYHsI:
— OCO3HaHHE IICHHOCTH O0€30MacHOro o0pa3a JKU3HK B COBPEMEHHOM TEXHOJOIMYECKOM MHUpE,
B)XHOCTH NPaBHJI 0€30MaCHOTO MOBEJCHUS Ha TPAHCIIOPTE, HA IOPOTax, C AIEKTPUIECKUM H TETLIOBBIM
000pyI0BaHHEM B IOMAITHUX YCIOBHSX;
— c(OpMHPOBAHHOCTH HaBBIKA pEQIICKCHH, TPU3HAHUE CBOETO MPaBa Ha OMIMOKY M TAKOTO )K€ MpaBa y
JAPYTrOro Ye0BeKa;
6) TPy/10BOT0 BOCTIUTAHUS
— AaKTHBHOE Y4YacTHE B pEIICHWH TMPAKTUYECKUX 3a7a4 (B paMKax CeMbH, 0Opa3oBaTeIbHON
OpraHM3alliy, TOpoja, Kpas) TEXHOJIOTHYSCKONH M COIMAIbHON HAIPaBICHHOCTH, TPEOYIOIIUX B TOM
qucie 1 (PU3NIECKUX 3HAHUH;
— MHTEpeC K NPAaKTHYECKOMY M3YYEHHIO MPOPECCHii, CBSI3aHHBIX C (PH3HKOIA;
7) 3KOJIOTHYECKOT0 BOCTIUTAHUS:
— OpHEHTalMs Ha MpUMEHEHHE (U3NYECKUX 3HAHUU N7 pelleHus 3ajad B 00JIaCTH OKpYXKarouleu
Cpenbl, IIIAHUPOBAHUS TIOCTYIKOB M OLIEHKH MX BO3MOKHBIX TIOCIICICTBHH ISl OKPYKAIOIIEH CPeJIbl;
— OCO3HaHHE TI00aTBHOTO XapaKTepa SKOJIOTHYECKHUX MPOOIEeM U IyTeH UX PeIICHHS;
8) amanTanum K N3MEHSIOIUMCS YCJIOBUSM COHHATBLHON M MPUPOIHON Cpeabl:
— TOTpeOHOCTh BO B3aUMOJICHCTBUU TPH BHINOJHEHUU HCCIEIOBAaHUN U TMPOEKTOB (HH3HUECKOMN
HAIpPaBJICHHOCTH, OTKPBITOCTh OMBITY M 3HAHUSIM JIPYTHUX;
— TOBBIIICHHE YPOBHS CBOEH KOMIETEHTHOCTH Yepe3 MPAKTUYECKYIO AeATeIbHOCTD;
— noTpeOHOCTh B (POPMHUPOBAHMHM HOBBIX 3HAHWN, B TOM uucie (HOPMYJIHpPOBAaTh HAEU, MOHATHS,
THIIOTE3bI 0 (PU3MUECKUX O0BEKTAX U SIBICHUSX;
— OCO3HaHHE Je(PUIHUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 001acTH (QU3HKY;
— IUTAHUPOBAHKE CBOETO Pa3BUTHS B MPUOOPETEHUH HOBBIX (U3NYECKUX 3HAHMIA;
— CTPEMJICHUC aHAJIM3HUPOBATH W BBIABJIATL B3aUMOCBA3U IMPUPOIEL, O6HIGCTBa N 3KOHOMHKH, B TOM
YHCIIE C UCTIOJIb30BaHUEM (DM3UUECKHUX 3HAHUIA;
— OIIGHKA CBOUX JIEHCTBUH C y4€TOM BIIMSHHSA HA OKPYKAIOLIYIO CpPEeIy, BO3MOMKHBIX TIJI0OAJIbHBIX
IIOCJIEICTBU.



METAIIPEIMETHBIE PE3YJIbTATbBI

B pesynbrare ocBoeHHsI mporpaMMbl Mo (U3UKE Ha YPOBHE OCHOBHOI'O O0IEro oO0pa3oBaHUA Y
oOyyaromerocst ~ OyayT  cOpPMHpPOBAaHBI ~ MeTampeIMeTHble  Pe3yJbTaThl,  BKIIOYAIOLIHE
MO03HABATENIbHbIE YHUBEPCAJIbHbIE y4eOHbIE NEHCTBUS, KOMMYHUKAaTUBHbIE YHHBEpCalIbHbIE Y4eOHbIE
NEHCTBUS, PETYJIATUBHBIC YHUBEPCALHBIC YIeOHbIC TCHCTBUS.

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe eliCTBUS

ba3oBble Jiornyeckue 1eMcTBUA:

BBISIBJISITH M XapaKTePU30BaTh CYIICCTBCHHbBIC MIPU3HAKU OOBEKTOB (SIBICHUH );

YCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCH(HUKAIINN, OCHOBAHUS JUIst 0000IICHUS M CPABHEHUS;
BBISIBJISTh 3aKOHOMEPHOCTH M MPOTUBOPEUMS B PacCMATPUBAEMBIX (paKTaX, JAHHBIX U HAOIIOIACHHSIX,
OTHOCSIIUXCS K (PU3UYECKUM SIBIICHUSIM;

BBISIBJISITH IPUYMHHO--CJICICTBEHHBIE CBSI3U MPU M3yYEeHUU (PU3NYECKUX SBICHUI U MPOIECCOB, AENaTh
BBIBOJIbI C HMCIIOJIB30BAHUEM JEAYKTUBHBIX W MHAYKTUBHBIX YMO3AaKJIIOUEHUMN, BBIIBUTATh THIIOTE3bI O
B3aMMOCBS3SIX (PU3NUECKUX BEIHUUH;

CaMOCTOSITENILHO BBIOMPATh CIIOCOO pelieHus yuyeOHOW (u3nueckod 3amauu (CpaBHEHHE HECKOJIbKHX
BapHaHTOB pEIICHUS, BBHIOOP HaWOOJee TMOAXOJAIMIEr0 C YYETOM CaMOCTOSTEIBHO BBIJCICHHBIX
KPUTEpHEB).

Bba3oBble uccienoBarebcKkue AeiCTBUA:

HCIIOJIB30BATh BOIIPOCHI KAK UCCIEN0BATEIbCKUI NHCTPYMEHT ITIO3HAHHUS;

MPOBOAMTH MO CAMOCTOSITENILHO COCTaBJICHHOMY IUIAHY OMBIT, HECIOXKHBIN (DU3UYECKUN IKCIIEPUMEHT,
HeOOoJIbIII0E HCCIeI0BaHNE (PHU3MUECKOTO SBIICHHUS;

OLIEHMBATh HAa MPUMEHUMOCTh U JOCTOBEPHOCTh MH(OPMAIIHIO, TOTYYEHHYIO B X0/1€ UCCIIEeI0OBAaHUS WIH
JKCIIEPUMEHTA;

CaMOCTOSITENTFHO (OPMYIHUPOBATh 00OOIIEHHUS U BBIBOJBI MO PE3YIbTaTaM MPOBEIEHHOTO HAOIIOIEHUS,
OIBITA, UCCIIEIOBAHMS;

MIPOrHO3UPOBATh BO3MOXKHOE JajbHElIIee pa3BUTHE (PU3MUECKUX IPOLIECCOB, a TAKXKE BBIIBUTaTh
MPEINOIOKEHNUS 00 UX PA3BUTHUU B HOBBIX YCIOBUSAX M KOHTEKCTaX.

Pa6ora ¢ undopmanmueii:

MPUMEHATh Pa3JIMYHBIE METOJIbI, HHCTPYMEHTBI M 3alpoChl MPU MOUCKE W 0TOOpe MHGMOpPMAIUU WIH
JAHHBIX C YU4ETOM MPEeATIOKEHHON yueOHOH Pu3nuecKoi 3a1auu;

aHAJIM3UPOBaTh, CUCTEMAaTU3UPOBATh U MHTEPIPETUPOBATH MH(OPMAILIUIO PAa3NUYHBIX BUAOB U (hopm
MIPEACTABICHUS;

CaMOCTOSITENILHO BBIOMpaTh ONTUMAIBHYIO (OpMYy MpeAcTaBleHUs WH(OPMALUU W WILTIOCTPUPOBATH
peraemMsbie 3a1a91 HECTIOKHBIMUA CXEMaMH, JUarpaMMaMu, HTHOU TpauKoi U MX KOMOMHAIIMSMHU.
KoMMyHnKaTUBHBIE yHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUSA:

B XOJIe OOCYXJeHHs] y4eOHOTO Marepualia, pe3ylbTaToB JIA0OPATOPHBIX pabOT U MPOEKTOB 337aBaTh
BOIIPOCHI IO CYIIECTBY OOCYXAaeMOM TeMbl M BBICKAa3bIBaTh WJEH, HAllEJICHHbIE HA pellleHue 3a7auu 1
nojjep>kaHue O6JIaroKenaTeIbHOCTH OOIIEHUS;

COTIOCTABJIATH CBOU CYXKICHHS C CYXKICHUSIMHU IPYTUX YUYACTHUKOB JHANIOTa, OOHAPYKUBATh pa3Iudue U
CXOJICTBO ITO3UITHH;

BBIPAXATh CBOIO TOUKY 3PEHUSI B YCTHBIX M MUCHhbMEHHBIX TEKCTAX;

NyOJIMYHO TPEACTaBIATh  PE3YydbTAaThbl  BBIIOJHEHHOTO (PU3MYECKOro ombITa (IKCIEPUMEHTa,
HCCIIE0BaHUS, IPOEKTA);

MOHUMATh U HWCIOJB30BaTh MPEUMYIIECTBA KOMAaHIHOW W WHAMBUAYAJIbHON pa0OTHI MpPU pElICHUH
KOHKPETHOU (PU3UIECKOi TPOOIEMBI;



NpUHHUMATh LCJIN COBMECTHOU ACATCIIbHOCTU, OPTraHU30BbIBATH I[eﬁCTBHﬂ no eé JOCTUXKCHUIO:
pacmpenenats poiu, o0CyKIaTh MPOIECCHl U PE3yIbTaThl COBMECTHOW pabOThl, 0000IMIATh MHEHUS
HECKOJIbKUX JIFOJICH;

BBINOJIHATh CBOI 4acTh palOOTHI, JOCTHUTAsi Ka4eCTBEHHOTO pe3yJbTaTa IO CBOEMY HAIPABICHUIO U
KOOPJAMHUPYS CBOMU JACUCTBUSA C APYTMMH YJICHAMUA KOMAHJIbI;

OLIEHMBATh Ka4yecTBO CBOEr0 BKJIaJa B OOLMI MPOAYKT TO KPHUTEPHUSM, CaMOCTOSTEIHHO
cOpMyYIIUPOBaHHBIM YYaCTHUKAMH B3aMOICHCTBHSL.

PerHﬂTHBHLIe YHUBEpPCAJIbHLIC yqeﬁnble JeHCTBUA

Camoopranuszaums:

BBISIBJISITH MPOOJIEMBbl B JKU3HEHHBIX U Yy4EOHBIX CUTyalMsX, TPEOYIOIIUX AJis pemieHus: (Gu3nuecKux
3HAHUM;

OpPUEHTUPOBATHCS B PA3IMYHBIX MOJIX0JaX NPUHATUS PELIeHUN (MHAUBUAYyAIbHOE, IPUHATHE PEIICHUS
B IpyMIie, MPUHITHE PEIICHUI TPYIIOi);

CaMOCTOSITENIFHO COCTABJISITh ANTOPUTM pelieHHus (PU3NYECKOW 3aladd WM IUIaHAa HCCIENOBAHHS C
y4€TOM HMEIOIIHUXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATH IMpeasiaraeMble
BAPUAHTHI PEILCHUN;

JenaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, SJMOIHOHAJIbHBIH HHTEJIEKT:

J1aBaTh aJICKBaTHYIO OLICHKY CUTYallUU U NpeJiaraTh IUIaH €€ U3MEHEHUS;

OOBSCHATh MPHUYMHBI JOCTHKEHUS (HEIOCTHIKEHMS) pEe3ylbTaTOB MACSTENbHOCTH, J1aBaTh OICHKY
pUOOPETEHHOMY OTIBITY;

BHOCHUTH KOPPEKTHBBI B JIESTEIBHOCTH (B TOM YHCIIE B XOJ BBIOJHEHHS (PU3UIECKOTO HCCIIECTOBAHUS
WIN MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB, U3MEHUBILIMXCS CUTYallUi, YCTAHOBJIEHHBIX OLIMOOK,
BO3HHUKIIUX TPYIHOCTEH;

OLIEHHUBATh COOTBETCTBUE PE3y/bTaTa LUEIU U YCIOBUSIM;

CTaBUTh ce0sl HA MECTO JPYIOoro yejaoBeKa B XOJ€ CIopa WM JUCKYCCHM Ha HAy4yHYIO TeMY, IOHUMAaTh
MOTHBBI, HAMEPEHUS U JIOTUKY JAPYroro;

MpU3HABaTh CBOE MPAaBO Ha OLIMOKY MPH pelIeHnH (PU3NUECKUX 3ajad WIH B YTBEPKACHUSIX HA HAYUHbIE
TEMBI U TaKOE K€ IIPABO APYTOro.

IHNPEAMETHBIE PE3YJBbTATHBI

K xonmy oO0y4yenus B 7 kjacce mpeMeTHBIE Pe3yabTaThl Ha 6a30BOM YPOBHE JIOJKHBI OTPaKaTh
c(OPMHPOBAHHOCTH Y O0YJAFOIIUXCST YMEHUI:
HUCITIOJIB30BATh IIOHATHUA: (1)H3quc1<1/1e N XUMHUYCCKUE ABJICHHS, Ha6J'IIO,ZIeHI/Ie, OKCIICPUMECHT, MOJICIIb,
TUMOTE3a, CAUHUIBI (PU3MYEeCKHX BENUYHMH, aTOM, MOJIEKyNia, arperatHble COCTOSHHUS BEIIeCTBa
(TBE€pmoe, KUOKOe, Ta3000pa3HOE), MEXaHHUYECKOE JBIDKEHHWE (paBHOMEpPHOE, HEpPaBHOMEPHOE,
MPSIMOJIMHENHOE), TPAaeKTOpHUs, PaBHOJACUCTBYIOIIAs cuia, Aedopmarus (ympyras, IUTacTUYecKas),
HEBECOMOCTH, COOOIIAIOIINECS COCYIBI;
paznuuath siBiaeHUS (quddy3us, TEMIOBOE MBMIKEHHWE YACTHIl BEIICCTBA, PABHOMEPHOE IBHIKEHUE,
HEpPaBHOMEPHOE JIBIKEHUE, WHEPIIHSI, B3aUMO/ICHCTBUE TEJl, paBHOBECHE TBEP/BIX TEJ C 3aKPETUIEHHOM
OCBhIO BpAIllCHUs, TIepenadya JaBJCHUS TBEPIBIMU TeJIaMH, XHUIKOCTSAMH M Ta3aMu, atMmochepHoe
JaBJICHUE, TJIaBaHUE Tell, MPEBPAIEHUS MEXaHMYEeCKOW HSHEpPruu) MO OIMUCAHUI0 HX XapaKTePHBIX
CBOICTB U HAa OCHOBE OIIBITOB, JEMOHCTPUPYIOIINX JaHHOC (1)I/I3I/I‘—ICCKOG SIBJICHUCE,
pacrno3HaBaTh MPOSIBICHWE H3YYEHHBIX (PU3MUECKUX SIBJICHUM B OKpYXKAIOLUIEM MHpE, B TOM 4YHCIE
¢du3nveckre SBICHUS B IPUPOE: IPUMEPHI ABMKCHHS C PA3IUYHBIMU CKOPOCTSIMU B KUBOU U HEKUBOU
NPHUPOJIE, ACUCTBUE CHIIBI TPEHUS B MPHUPOJIE M TEXHUKE, BIUSHHE aTMOC(EPHOTO JaBICHHUS Ha KHUBOU



OpraHu3M, IUIaBaHUE PbIO, ppIYard B TeJ€ YEIO0BEKa, IPU 3TOM MEPEBOJUTH MPAKTUYECKYIO 3aJady B
y4eOHYI0, BBICTISTH CYIIECTBEHHBIE CBOWCTBA (MIPU3HAKH) (PU3NYECKUX SIBICHHIA;

OIMCHIBATh W3YyYCHHBIC CBOWCTBA TeNl W (pU3MUYECKHE SBICHUS, HCIONB3YS (U3NYECKHE BEITMUMHBI
(mMacca, 00bEM, TUIOTHOCTH BELIECTBA, BPEMSI, ITyTh, CKOPOCTh, CPEITHSSI CKOPOCTh, CHJIA YIIPYTOCTH, CHJIA
TSKECTH, BEC TeJla, CUJla TPEHMs], JaBlieHue (TBEPIOro Tela, JKUAKOCTH, ra3a), BbITAJIKMBAIOIAs CHUJIa,
MeXaHu4eckass paboTa, MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIBL, KO3(pPUIIMEHT IMOJIe3HOro NeHCTBUS
MEXaHU3MOB, KHUHETHYECKas M IOTEHLUAlbHAs SHEpPrus), IpU ONMCAHUM NPABUIBHO TPAKTOBAThH
¢u3nYecKuil CMBICI UCTOJIBb3YyEeMbIX BEIUYMH, MX OOO3HAYECHUS U CIUHHIBI (PU3MUYECKUX BEIUYHH,
HaXoAuTh (POpMYJIbl, CBA3BIBAIOIINE JAaHHYIO (PU3NYECKYIO BEJIMUUHY C IPYTHMHU BEIMYUHAMHU, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITMYNH;

XapaKTepu30BaTh CBOMCTBA TeJl, (PU3NUYECKUE SIBICHHUS M MPOLECCHI, UCTIOIb3Ys MPABUIIA CIOKECHUS CHUI
(Brosb onHOW mpsMoil), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena, NpaBUIIO PaBHOBECHs pblyara
(6noka), «30J10TO€ IIPABUIIO» MEXAHUKH, 3aKOH COXPAHEHUSI MEXaHWYECKOW PHEPIUU, IIPU ITOM J1aBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U 3aMChIBATH €r0 MaTEMaTUYECKOE BhIPayKEHUE;

OOBSICHATh (PU3MUECKUE SBJICHUS, NPOLIECCHl U CBOMCTBA Tell, B TOM YHUCIE U B KOHTEKCTE CUTyalUl
[IPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BbIBISTh [PUUYUHHO--CIEICTBEHHBIE CBS3H, CTPOUTH
o0bsicHeHUe U3 1—2 JOrMyecKkux IaroB ¢ onopoil Ha 1-2 u3y4yeHHbIX CBONCTBA (hPU3MUYECKUX SIBICHUM,
(U3NIECKNX 3aKOHA MM 3aKOHOMEPHOCTH;

pemarh pacuy€THbIe 3amaud B |—2 JEHCTBHS, HCIONB3YS 3aKOHBI W (OPMYIIBI, CBSI3BIBAIOIINE
¢usnyeckue BEIMYMHBI: HAa OCHOBE aHAlIM3a YCIOBMUSA 3aJaud 3alHUChIBaTh KpPAaTKOE YCIOBHE,
MOJICTABIIATh (PU3MUECKUE BEIMYMHBI B (OPMYINIBI U TPOBOAMTH PACUYETHI, HAXOIUTH CIPABOYHBIC
JlaHHbIe, HEOOXOAMMBIEC JUIsl PELICHUs 3a]ad, OLEHWBATh PEAJMCTUYHOCTh MOIY4YEeHHOH (usnueckont
BEJIMYMHBI;

pacrno3HaBaTh IpOOJIEMbI, KOTOPbIE MOKHO PEIIUTh MPU MOMOLIU (PU3HMUECKUX METOJ/I0B, B ONHUCAHUU
UCCIIEIOBAaHMsI BBIIENIATh IPOBEpsieMOe MPEAIooKeHne (TUIOoTe3y), pa3iuyaTb U WHTEPIPETUPOBATH
MIOJIyYEHHBIH pe3yJIbTaT, HAXOIUTh OLIUOKHU B XOJI€ OIbITA, IEJIaTh BBIBOJIBI 110 €r0 Pe3ysIbTaTaM;
MPOBOAUTH ONBITHI 1O HAONIONEHUI0 (PU3MYECKUX SBICHUM WM (U3MYECKUX CBOMCTB TeN:
¢dbopMynMpoBaTh TIpOBEpsAEMbIe NPEANON0KEHUs, CcOoOMpaThb YCTAHOBKY U3  IPEIIOKEHHOTO
000py10BaHUs, 3aIIUCHIBATH X0/ OIBITa U (POPMYJIUPOBATH BHIBOJIBI;

BBITNIOJIHATH MPsIMbIE U3MEPEHUSI PacCTOSHUS, BPEMEHH, Macchl Tesa, 00bEMa, CUIIBI U TEMIIEpPATyphl C
HCMOJIb30BAHUEM AHAJIOTOBBIX U IM(POBBIX MPHOOPOB, 3aMMCHIBATh MOKa3aHHUs MPUOOPOB C YUETOM
3aJIaHHOM a0COJIOTHON MOTPENIHOCTH U3MEPEHUI;

MIPOBOAUTH MCCIIEI0BaHUE 3aBUCUMOCTH OJHOW (PU3MYECKOW BEITUYMHBI OT JPYTroi C MCHOIb30BAaHUEM
MPSIMBIX U3MEpPEHUH (3aBUCHMOCTH YT PAaBHOMEPHO ABMXKYIIETOCs Tejla OT BpEMEHH JBUKEHUS Tela,
CHJIBI TPEHUS CKOJBKEHHs OT Beca Teja, KayecTBa 0OpaOOTKM MOBEPXHOCTEH Tel W HE3aBUCHUMOCTHU
CWJIBI TPEHHUS OT IUJIOLAJAM CONPUKOCHOBEHMS TeJ, CHJIBI YHPYTOCTH OT YAJMHEHUS TPYKUHBI,
BBITAJIKMBAIONICH CHUJIBI OT 00bEMa MOTPYXKEHHOW YacTH Telda M OT IUIOTHOCTH JKUIKOCTH, €€
HE3aBHCHUMOCTH OT IJIOTHOCTH TeJa, OT IIYyOMHBI, Ha KOTOPYIO MOTPYXKEHO TeNl0, YCIOBHH IaBaHUs
TeJ, YCIOBUI paBHOBECHs pblyara U OJOKOB), y4aCTBOBATh B IUIAHUPOBAHUH Y4EOHOTO MCCIIETOBAHMUS,
co0upaTh YCTAaHOBKY U BBINOJHATh HM3MEPEHHUS, CIeAys MpeAJIOKEHHOMY IUIaHy, (UKCHUPOBATh
pe3yabTaThl TOJYYEHHOH 3aBUCUMOCTH (U3MYECKUX BEJIWYMH B BHJIE NPEAJIOKEHHBIX TaOMUI] H
rpaduKoB, JeNaTh BBIBOBI [0 pe3yJIbTaTaM HCCIEIOBAHNUS;

MIPOBOAUTH KOCBEHHBIE U3MEpEeHMs (PU3NUECKUX BEMYHMH (IUIOTHOCThH BEIIECTBA JKUIKOCTH U TBEPIOTO
Tela, cuja TPEHUs CKOJIBKEHUS, JaBICHHME BO3/lyXa, BBITAJIKUBAIONIAs CUIA, JEHCTBYMOIIas Ha
MOTPYXEHHOE B JKUIKOCTh TENO, KOA(D(PUIIMEHT MOJE3HOr0 NEHCTBHS MPOCTHIX MEXAHU3MOB), CIENys
MPEUIOKEHHOW MHCTPYKIUH: MIPU BBIOJTHEHUH MU3MEPEHHUI COOMpaTh HKCIIEPUMEHTAIBHYIO YCTaHOBKY
Y BBIUUCIISITh 3HAUE€HUE NICKOMOMN BEIMYUHBI,

co0IIr0AaTh MpaBUia TEXHUKK 0€30IaCHOCTH MpHU paboTe ¢ J1abopaTOpHBIM 000PYAOBaHUEM;

yKa3bIBaTh IPUHLUIIBI AEHCTBUSA IPUOOPOB U TEXHUUECKUX YCTPOMCTB: BECHI, TEPMOMETP, TUHAMOMETP,
cooOmraromnecs cocyibl, 6apoMeTp, pbluar, HOJBMKHbIM U HETIOABUKHBIN OJIOK, HAKIIOHHAS TJIOCKOCTH;



XapaKTepu30BaTh MPUHIUIBI ISHCTBUS U3YUYCHHBIX MPUOOPOB M TEXHUYECKUX YCTPOWCTB C OMOPOH Ha
UX OnMcaHMs (B TOM 4YHCIE: MOAIIMIHUKH, YCTPOMCTBO BOJONPOBOAA, THUIPABIMYECKUM IIpecc,
MaHOMETp, BBICOTOMEp, HOPIIHEBOW HACOC, apeOMETp), UCHOJb3ys 3HAHUS O CBOMCTBAaX (PU3UYECKUX
SBJICHUI U HEOOXOMMbIe (PU3MUYECKHE 3aKOHBI U 3aKOHOMEPHOCTH;
NPUBOANUTH TpUMEpPHl (HaXOIUTh HHGOPMAIMIO O TpUMepax) NPAKTHYECKOTO HCIOIb30BAHUS
¢Gu3nyecKkux 3HaAHUHM B IOBCEJHEBHOM KM3HM Ul oOecreueHust 0e30lacHOCTU IpHU OOpallleHUH ¢
npubopaMu W TEXHHUYECKUMH YCTPOWCTBAMH, COXPAaHEHHS 3JI0pOBbsi M COONIOACHUS HOPM
9KOJIOTUYECKOT0 ITOBE/ICHUS B OKPYKaIOLIEeH cpele;
OCYILLIECTBIATh OTOOP UCTOUHMKOB MH(OpMaluu B IHTepHETE B COOTBETCTBUU C 33aHHBIM [TOMCKOBBIM
3alpocOM, Ha OCHOBE MMEIOUIMXCS 3HAHUN U MyTEM CpPaBHEHMSI Pa3IUYHBIX MCTOYHHMKOB BBIIEIATH
nHpOpMalHIO, KOTOpasi ABJISETCS IPOTUBOPEUNBOM UM MOKET OBbITh HEIOCTOBEPHOM;
UCIOJIb30BaTh IPU BBINOJHEHUM YYEOHBIX 3aJJaHUH Hay4YHO--IIOMYJIAPHYIO JMTEpaTypy (pusmueckoro
COJIep)KaHus, CIOpPaBOYHBIE MaTepuanbl, pecypcsl cetu MHTepHer, Biaaers Npuémamu
KOHCIIEKTHPOBAHUs TEKCTa, IpeoOpa3oBaHus MHPOPMALIUK U3 OJIHOW 3HAKOBOW CHCTEMBI B IPYTYIO;
co3/laBaTb COOCTBEHHbIE KpAaTKUE IMHMCbMEHHbIE M YCTHBIE COOOLIEHHMsS Ha OCHOBE 2—3 HCTOYHHMKOB
uHbopManuy (PHU3MUECKOTO COAEP)KaHUS, B TOM 4YHCIE MyOIMYHO J[eNaTh KpaTKUE COOOMICHUS O
pe3yibTaTax MPOEKTOB WM Y4YE€OHBIX HCCIEIOBaHHM, MPU 3TOM IPaMOTHO HCIOJIb30BaTh M3yYEHHBIH
MOHATUMHBIN anmnapar Kypca QU3uKH, COPOBOXKAATH BBICTYIUICHUE ITPE3EHTALUEH;
NPU BBHIMOJHEHUH YYEOHBIX MPOEKTOB W HCCIENOBAHMU pPACHpEneisiTh OOSN3aHHOCTH B TpYIIE B
COOTBETCTBUM C IIOCTABJICHHBIMM 3a/layaMH, CJICAUThH 3a BBINOJHEHUEM IUIaHA JEWCTBUH, aJ€KBATHO
OLICHMBATh COOCTBEHHBIM BKJIAJ B JESITEIbHOCTb TIPYIIbI, BbICTPAaUBaTh KOMMYHHKAaTHBHOE
B3aUMOJICHCTBHE, YUUTHIBAsI MHEHHE OKPYKAIOIIHX.

K xoH1y 00yueHus B 8 kiacce npeaMeTHble pe3yabTaThl HA 0a30BOM YPOBHE JIOJIKHBI OTPaXKaTh
Cc(OPMHUPOBAHHOCTh Y O0YUAIOIIUXCS YMEHUI:
UCIIOJIb30BaTh TOHATHUSA: Macca W pa3Mepbl MOJIEKYN, TEIUIOBOE IBM)KCHHE aTOMOB M MOJIEKYI,
arperaTHble COCTOSHUSI BEILECTBA, KpHUCTAJUIMYECKWE M aMop(Hble Tela, HAaCBIIICHHBIH H
HEHACBIILEHHBII Nap, BIAKHOCTb BO3JlyXa, TEMIIEpaTypa, BHYTPEHHsS SHEPTHs, TEMJIOBOM JABUraTelb,
AJIEMEHTAPHbBIN AJIEKTPUUECKUI 3apsil, IEKTPUUECKOE 110JI€, TPOBOAHUKHU U AUDIEKTPUKH, ITOCTOSTHHBII
NEKTPUYECKUI TOK, MArHUTHOE T10JIE;
pa3nuyath SBJICHMS (TEIJIOBOE paCIIMpEHHE M CKaThe, TeIionepeaya, TEMJIoBOe paBHOBECHE,
CMayMBaHME, KalWUIApHbIE SBJIEHUS, HCIApEHHME, KOHJAEHCAlMs, IUIaBJIeHHe, KpUCTAJUIM3aLUs
(oTBepaeBaHKe), KUTICHUE, TeTUTONEpeiaya (TeIIONPOBOIHOCTh, KOHBEKITHS, H3TyUeHNE), IIEKTPU3aIus
T€l, B3aUMOJECHCTBUE  3apsAlOB, JEHCTBUSA  DIIEKTPUYECKOTO  TOKA, KOPOTKOE  3aMBIKAHHE,
B3aMMO/JICIICTBE MarHUTOB, J€HCTBUE MAarHUTHOIO MOJS HAa MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAas
MHAYKIMS) TI0 ONMUCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB, JEMOHCTPUPYIOLIUX JaHHOE
(bu3nyecKoe SIBICHUE;
pacrno3HaBaTh MPOSIBICHHE H3YYEHHBIX (PU3MUECKHUX SIBJICHHM B OKpYXKAIOLUIEM MHpE, B TOM YHCIIE
¢usnyeckue SBJICHUS B MPHPOJIE: MOBEPXHOCTHOE HATSDKEHHE M KalWJUIIPHbIE SBICHHUS B MPUPOJE,
KpUCTAJIBl B Tpupoje, usnydeHue ConHia, 3amep3aHue BOJOEMOB, MOpPCKUE Opu3bl, 0O0pa3oBaHUE
POCHI, TyMaHa, UHesl, CHera, dJIEKTPUUYECKUE SBJICHUS B aTMOC(epe, IIMEKTPHUUECTBO KUBBIX OPraHU3MOB,
MarHuTHOE Moje 3eMiH, Jpeld MoiocoB, poidb MATHUTHOTO MOJIS JUISl JKU3HM Ha 3emiie, MOJSpHOe
CHUSIHME, TIPH 3TOM MEPEBOIUTH MPAKTUUYECKYIO 33/1a4y B YUEOHYIO, BBIIENATh CYIIECTBEHHbIE CBOMCTBA
(npu3HaKy) U3NUECKUX SBICHUIA;
ONMCHIBATh W3YYEHHbIE CBOMICTBa Tel M (U3UYECKUE SBJIEHUS, HCIONB3YS (PU3NUYECKHE BEITHYMHBI
(Temmeparypa, BHYTPEHHSISI JHEpPrHUs, KOJMYECTBO TEIUIOTHI, YZAENIbHAs TEMJIOEMKOCTh BEIIECTBA,
yaenpHas TEeIUIoTa IUIaBJICHUS, ylAeJdbHAas TeIuloTa HapooOpa3oBaHMs, YyJelbHas TEIUloTa CrOpaHus
TOITNBA, KOA((UIIMEHT MOJIE3HOTO IEHCTBHS TETUIOBOW MAIIMHbI, OTHOCUTEIbHAS BIAYKHOCTh BO3/yXa,
ANIEKTPUYECKUH 3apsjl, CHJIa TOKa, DJJEKTPUYECKOEe HaNpsHKEHUE, CONMPOTHUBIIEHHWE IPOBOJHUKA,
yIeIbHOE CONMpPOTHBIIEHHE BEIIECTBAa, pab0Ta M MOIIHOCTh 3JEKTPUYECKOTO TOKa), NMPU OMHCAHUHU
NPAaBUIbHO TPAKTOBAaTh (DU3MUECKUM CMBICI HCIOJIB3YEMbIX BEJIWYMH, OOO3HAYEHHUS M E€AMHUIIBI



(bu3NYEeCKUX BEIUYUH, HAXOAUTH (OPMYJIbI, CBA3BIBAIOIINE JaHHYIO GU3NYECKYIO BEIHMUUHY C APYTUMU
BEJIMYMHAMH, CTPOUTH Ipa)KN U3yYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;

XapaKTepu30BaTh CBOMCTBA Tell, (PM3UUECKUE SIBICHUS M MPOLECCHI, UCIOIb3ys OCHOBHBIC TOJI0KECHUS
MOJIEKYJISIPHO--KMHETUYECKOM TEOpUU CTPOEHUS BEIECTBA, NPUHIMI CYNEPHO3ULMM Tojed (Ha
KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHus 3apsaa, 3akoH Oma Juid ydacTka Lenu, 3aKoH J[xoyms—
Jlenua, 3aK0H COXpaHEHHs YHEPTUH, IPU 3TOM JaBaTh CIIOBECHYIO (JOPMYIMPOBKY 3aKOHA U 3aIIMCHIBATh
€ro MaTeMaTUYeCKOE BhIPAKEHUE;

OOBSCHATH (pU3MUECKHe TpOoIecChl W CBOWCTBA Teld, B TOM 4YHCIE€ M B KOHTEKCTE CUTYyalHi
[IPAKTUKO-OPUEHTUPOBAHHOTO  XapaKTepa: BbIABIATH IMPUYMHHO-CICACTBEHHbIE CBSI3U, CTPOUTH
00BsCHEHHE U3 1—2 JIOTMYECKHUX IIaroB ¢ OMopoil Ha 1—2 M3y4YeHHBIX CBOMCTBA (PM3MYECKHUX SBJIICHHM,
(bU3NIECKUX 3aKOHOB MM 3aKOHOMEPHOCTEH;

pemiath pacuy€THhIe 3anauud B 2-3 JCHCTBHS, HCIOJNB3YS 3aKOHBI M (OPMYIBI, CBS3bIBAIOIINE
¢bu3nyuecKkre BEIMUYMHBI: HA OCHOBE aHallM3a YCIOBUS 3aJjaud 3alMChIBaTh KPAaTKOE YCIOBUE, BBISIBISTDH
HE/IOCTAaTOK NAHHBIX JUI PEUICHUs 3a7add, BBHIOMpATh 3aKOHBI M (OPMYIIBI, HEOOXOIUMBIE A e
pellieHrs, TPOBOAUTH pPAcu€Thl W CPAaBHHUBATh IIOJYYEHHOE 3HA4YeHHE (U3HUECKON BEIUYUHBI C
W3BECTHBIMU JIaHHBIMH;

pacrno3HaBaTh MpoOJEeMbl, KOTOPbIE MOXHO PEIIUTh MPU NOMOIIM (PU3NYECKHX METO/OB, HUCIOJb3YS
OTHMCaHUE WCCIEIOBaHUS, BBIICISTH MPOBEPSIEMOE MIPEANONIOKEHHUE, OLICHUBATh PABUILHOCTD MOPSIKA
IIPOBEJICHUS UCCIIE0OBAHNUS, J€JIaTh BBIBOIBL;

NPOBOJUTH OIBITH 1O HAONIOACHUIO (U3WYECKHX SBICHUA WM (PU3MYECKUX CBOMCTB Tel
(KanwUIsSipHbIE SIBJICHUS, 3aBUCHMOCTH JaBJICHHsI BO3[yXa OT €ro o0b&Ma, TeMIiepaTrypbl, CKOPOCTU
Ipolecca OCTBIBaHMS M HarpeBaHUs IpU U3IYyYEHUM OT I[BeTa H3JIyyaroule (moriomaromneil)
MOBEPXHOCTH, CKOPOCTh HMCIAPEHHS BOJBI OT TEMIEPATyphbl >KUIKOCTH M IJIOMAAN €€ MOBEPXHOCTH,
NIEKTpU3alUs Tl U B3aUMOJICHCTBUE JJIEKTPUYECKUX 3apsi/ioB, B3aUMOJCHCTBHE IOCTOSHHBIX
MarHuTOB, BU3yalU3allds MArHUTHBIX IOJIEH MOCTOSHHBIX MarHUTOB, JIEHCTBUS MAarHUTHOTO TOJS Ha
MIPOBOJAHHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa, CBOMCTBA 3JEKTPOIBUIATENS MOCTOSHHOIO TOKA):
¢dbopMyIMpOBaTh NIpOBEpsSEMble NPEANONOKEHUs, CcoOMpaTb YCTAaHOBKY U3  IPEUIOKEHHOTO
000py10BaHUs, OMUCKHIBATH XOJ1 ONbITa U (POPMYIHPOBATH BHIBObL;

BBINIOJHATh NPSIMbIE W3MEPEHMs] TeMIepaTypbl, OTHOCUTEIBHON BIAXKHOCTH BO31yXa, CHJIBI TOKAa,
HaMpPSKEHUS C UCTMIOJIb30BaHUEM aHAJIOTOBBIX MPUOOPOB U JATYUKOB (PU3NUYECKUX BETUYHH, CPABHUBATH
pe3yabTaThl U3MEPEHUH C YIETOM 3aJaHHOM a0COIOTHOM MOTPEIIHOCTH;

MIPOBOAUTH MCCIIEI0BAaHUE 3aBUCUMOCTH OJHOW (PU3MYECKOW BETUYMHBI OT JPYTroil C MCHOJIb30BaHUEM
NPSIMBIX U3MEPEHUH (3aBUCUMOCTb CONPOTUBIICHUS TPOBOJIHUKA OT €r0 JJIMHBI, TUIOMAAN MTONEPEYHOro
CEUEHUs U yJIEeNbHOIO COIPOTUBIICHHS BELIECTBa MPOBOJAHMKA, CHIIBI TOKA, UAYIIETO Yepe3 MPOBOJIHUK,
OT HampsOKEHHsI Ha MPOBOAHUKE, HCCIIEAOBAHUE IOCIEOBATEILHOTO M MapajlIeIbHOTO COEAMHEHHH
MIPOBOJHUKOB): IJIAHUPOBATh HCCIIEAOBAHNUE, COOMpPATh YCTAHOBKY W BBINOJHATH U3MEPEHHUs, CIENys
MPEIJIOKEHHOMY TUTaHy, (UKCHPOBATh PE3yNIbTAThl IMOJTYYCHHONW 3aBHCHUMOCTH B BUIE TaOIUI] U
rpaduKoB, JeNaTh BBIBOBI [0 pe3yJIbTaTaM HCCIEIOBAHNUS;

MPOBOANTh KOCBEHHbIE H3MEpEeHUs (U3MUECKUX BeIMYMH (yJenbHas TelIoEMKOCTh BeIeCcTBa,
COIPOTHBIIEHUE MPOBOJHUKA, pabOTa U MOIIHOCTh AJIEKTPUYECKOTO TOKA): IJIAHUPOBATH M3MEPEHMS,
coOMpaTh OKCIEPUMEHTAIbHYIO YCTAaHOBKY, CJEIys TMPEAT0KEHHON WHCTPYKIIMM, W BBIYUCIATH
3HAa4YCHUE BEIINIHHEI,

co0JII0AaTh MpaBuia TEXHUKHU 0€30aCHOCTH MpHU paboTe ¢ J1abopaTOpHBIM 000PYAOBaHUEM;
XapaKTepu30BaTh MPUHIUITBI IEHCTBHUS U3YUYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOWCTB C OTMOPOH Ha
UX ONMucaHus (B TOM YHCJE: CUCTeMa OTOIUICHHUS JIOMOB, TUTPOMETp, MapoBas TypOHMHA, aMIIepMeTp,
BOJIbTMETP, CUYETUMK DJIEKTPUUECKON HHEPrHH, AJIEKTPOOCBETUTENbHbIE MNPUOOPHI, HarpeBaTeNbHbIE
AJIEKTPONPUOOPH! (IPUMEpPHI), IIEKTPUUECKUE MPEAOXPAHUTENH, JIEKTPOMArHUT, 3JIEKTPOJBUTATEINb
MOCTOSIHHOTO TOKAa), MCMOJb3ysl 3HAHUS O CBOWMCTBAaX (DU3MYECKUX SBICHUH U HEOOXOAMMBbIE
¢du3nveckre 3aKOHOMEPHOCTH;



pacro3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOHCTBA M W3MEPUTENIbHbIE MNPUOOPHI MO CXeMaM H
CXEMaTU4YHBIM DPHUCYHKaM (GKUJIKOCTHBIH TEPMOMETP, TEPMOC, ICUXPOMETP, TUIPOMETP, ABUIATENb
BHYTPEHHEIO CrOpaHus, 3JIEKTPOCKOI, PEOCTAT), COCTABIATh CXEMbl JJIEKTPUUECKUX LEened c
[OCJIEIOBATENbHBIM | IApaJlICIbHBIM COEAMHEHHEM 3JIEMEHTOB, Pa3inyasl YCIOBHBIE 0003HauCHUS
JJIEMEHTOB 2JIEKTPUYECKUX LIETIEH;
IPUBOAUTH IHpUMEphl (HAXOIUTh MH(GOPMALMIO O MpUMepax) MPAKTUYECKOTO MCIOJIb30BAHUS
¢u3nveckux 3HAHUKA B TMOBCETHEBHOM XHM3HHM JUIA obOecreueHHs 0e30MacHOCTH MpH OOpamieHuH ¢
npubopaMM W TEXHUYECKUMM YCTPOWCTBAMM, COXPAaHEHMs 3JI0pOBbsi M  COONIONEHHUS HOPM
9KOJIOTUYECKOT0 ITOBEIECHUS B OKPYKAIOLIEH CpelE;
OCYIIECTBIATh MOUCK MH(OpMaIuu (pU3NIECKOTO cojiepkanus B MHTepHETE, HA OCHOBE MMEIOLIUXCS
3HaHUH ¥ MyTEM CpaBHEHHUS JOIMOJHUTEIbHBIX HCTOYHUKOB BBLACIATh MH(DOPMAINIO, KOTOpas sSBISETCS
MPOTHBOPEYMBON MIIM MOXKET OBITh HEOCTOBEPHOIA;
MCIOJIb30BAaTh NPU BBHINMOJHEHUH YYEOHBIX 33JJaHUN HAYYHO--TIOMYJAPHYIO JHUTEpaTypy (pusmueckoro
COJEp)KaHus, CIPaBOYHBIE MaTepuainbl, pecypcsl cetu  MHTepHer, Biaxers NpUEMaMU
KOHCIIEKTHPOBAHUS TEKCTa, Ipeodpa3oBanus MHPOPMAIIUH U3 OJHOW 3HAKOBOW CHCTEMBI B IPYTYIO;
CO3/1aBaTb COOCTBEHHbIE IHMCBMEHHBIE M KpaTKUE YCTHBIE COOOIEHHUs, 0000I1as HHQOpMALUIO U3
HECKOJIbKUX UCTOYHHUKOB (PU3UYECKOT0 COAEPIKaHUsA, B TOM YHCIIE TyOIMYHO NPECTABIATh PE3yIbTaThl
IIPOEKTHON WJIM HCCIE0BATENIbCKON NEATEIbHOCTH, MPU 3TOM I'PaMOTHO MCIIOJIb30BaTh W3Y4YEHHBII
NOHATUIHBIN annapaT Kypca (PU3HMKH, COIIPOBOKAAThH BBICTYIUICHUE NPE3EeHTALUeH;
IPU BBIIOJHEHUU Y4YEOHBIX IPOEKTOB M HCCIEIOBaHUNA (PU3MYECKUX IPOLIECCOB PpaCHpeAcsaTh
0053aHHOCTH B TPYIINE B COOTBETCTBUU C IMOCTABJICHHBIMH 33/1a4aMH, CJICIUTh 32 BHIIIOJHEHNEM TUIaHA
JeUCTBUI U KOPPEKTUPOBATh €ro, aJIeKBaTHO OLEHUBATh COOCTBEHHBIN BKJIAJ B JIE€ATEIbHOCTh IPYIIIbI,
BBICTPaWBaTh KOMMYHHKATHBHOE B3aMMOICHCTBHE, TIPOSIBIISASA TOTOBHOCTD Pa3peliaTh KOH(IUKTHI.

K xoH1y 00y4eHus B 9 ki1acce npeMeTHbIE pe3yabTaThl HA 6a30BOM YPOBHE JOJKHBI OTPa)xaTh
chOpMUPOBAHHOCTH y O0YHAIOIINXCA YMEHUH!
UCIIOJIb30BaTh MOHSTHS: CHCTEMa OTcuéra, MaTepuaibHas TOYKAa, TPAEKTOPUs, OTHOCHUTEIbHOCTh
MEXaHUYECKOTo JBHWXeHUd, Aedopmarus (ympyras, mjacTuyeckas), TPEHHE, LEHTPOCTPEMHUTEIbHOE
YCKOpEHHUE, HEBECOMOCTbh M IEPErpy3KH, LEHTP TSHKECTH, aOCOJIIOTHO TBEPIOE TENO, LEHTP TSHKECTH
TBEPJIOTO TeNla, paBHOBECHE, MEXaHMUYECKHE KojieOaHWs U BOJHBI, 3BYK, MH(pa3ByK U YIbTPa3BYK,
AJIEKTPOMAarHUTHBIE BOJHBI, IIKAJIa IEKTPOMArHUTHBIX BOJH, CBET, OJIM30PYKOCTh U AalbHO30PKOCTH,
CIEKTpPhl MCIyCKaHWA M TMOIJIOIIEeHUs, anb(da-, Oera- W ramMma-u3iaydeHHs, H30TOIbI, sjAepHas
SHEPreTHKa;
pa3nuyath SBICHUS (PaBHOMEPHOE M HEpaBHOMEPHOE MPSMOJIMHEWHOE JIBM)KEHHE, PaBHOYCKOPEHHOE
NpsIMOJIMHENHOE JIBUYKEHHE, CBOOOJHOE MaJEHHE Tell, PaBHOMEPHOE JBMKEHUE [0 OKPYXHOCTH,
B3aUMOJICHICTBHE TeJ, pEeakTHMBHOE JBIJKEHHME, KosebaTelabHOe JBIDKEHHE (3aTyxaroliue u
BBIHY/ICHHbIE KOJICOAaHUs), pPE30HAHC, BOJHOBOE [BUKEHHE, OTpPa)XEHHME 3BYKa, MPSIMOJUHEIHOE
pacnpoCTpaHEHUE, OTPAKEHUE M MPEIOMIICHHE CBETa, IIOJHOE BHYTPEHHEE OTPAXKCHHE CBETA,
pasnoxxeHue Oeyoro cBeTa B CHEKTP M CIO0XKEHHUE CIEKTPAIbHBIX I[BETOB, JUCIEPCHs CBETa,
€CTECTBEHHAsl PaJUOAKTUBHOCTh, BOSHUKHOBEHHE JIMHEHYATOr0 CHEKTpa M3JIy4eHHs) [0 OMUCAHUIO UX
XapaKTEepHBIX CBOWCTB U Ha OCHOBE OMNBITOB, IEMOHCTPUPYIOUINX JaHHOE (PU3UUYECKOE SIBIICHUE;
pacrno3HaBaTh IMPOSIBICHUE HM3YUYEHHBIX (U3UYECKUX SIBICHUN B OKpYy)KawolleM MHpe (B TOM 4HCIe
¢usnyeckue SBIEHUS B NPUPOJE: MPUIMBBI U OTIMBBI, JABMKeHHE IulaHeT COJIHEYHOH CHCTEeMBI,
pPEaKTUBHOE JIB)KEHHE >KUBBIX OpPraHU3MOB, BOCHPUSTHE 3BYKOB IKHUBOTHBIMH, 3€MIIETPSICEHUE,
celicMUYecKHUe BOJHBI, IIyHaMH, 9XO, LIBeTa TeJ, ONTHYECKHUE SBJICHUS B IPHUPOJE, OHOIOrHyecKoe
JecTBHE  BUAMMOIO,  YIbTPaduOIIETOBOTO M  PEHTTEHOBCKOTO  W3IY4YEHHH, eCTeCTBEHHBII
palMOaKTUBHBIA (OH, KOCMHYECKHE JIy4d, pPaTUOAKTUBHOE MW3JIydYCHHE TPHUPOIHBIX MHHEPAJIOB,
JeficTBHE paJOaKTUBHBIX M3IYYeHUH Ha OpraHU3M YelIOBEKa), IPU 3TOM MEPEBOAUThH MPAKTHUYECKYIO
3ajauy B yueOHYIO, BBIIEIIATH CYIIECTBEHHBIE CBOWCTBA (IPU3HAKH) (PU3UUECKUX SBICHUIA;
OINMCHIBATh W3YyYEHHBIC CBOWCTBA TNl MU (PU3MUECKHUE SBICHUS, HCIONB3YS (U3NYECKHE BEITMUYMHBI
(cpenHsis 1 MTHOBEHHAas CKOPOCTh Te€lla IPU HEPABHOMEPHOM JBMKCHHMH, YCKOPEHHE, IMEepeMELICHHUE,



IyTh, YIJIOBas CKOPOCTb, CHJIa TPEHUS, CWJIa YIOPYTOCTH, CUJIA TSKECTH, YCKOpEHHE CBOOOJHOTO
Na/ICHUs], BEC TeJa, UMITYJIbC TeJla, UMITYJIbC CHIIbI, MEXaHMUEeCKasi paboTa ¥ MOIIHOCTh, OTECHIIUATbHAS
SHEprus Telsa, MOAHATOrO Haj IMOBEPXHOCTbIO 3€MIIM, MOTEHLMAIbHAs 3HEPrus CHKaTOW HPY>KUHBI,
KUHETHYECKasi SHEPTHsl, TOJTHAs MEXaHHUECKasi SHEprus, MEePHOJ U YacToTa KoJeOaHW, AJIMHA BOJHBI,
I'POMKOCTb 3BYKa W BBICOTa TOHA, CKOPOCTh CBETA, MOKA3aTeNlb MPEJIOMIICHHs CpeAbl), IPU ONUCAHUU
NPaBUIBHO TPAKTOBATh (DU3MUYECKUHM CMBICI HCIOJNB3YEMBIX BEIWYHH, OOO3HAYCHUS M EAUHUIIBI
(bu3NYeCKUX BEJIMYMH, HAXOIUTh (POPMYIIbI, CBSI3bIBAIOLINE TAaHHYIO (PU3HUYECKYIO BEIIMYUHY C IPYTUMHU
BEJIMYMHAMH, CTPOUTH IPaUKHU U3YUYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEINYHH;

XapaKTepu30BaTh CBOWMCTBA TeJ, (pU3MYECKHe SBJICHUS W TPOLECCHl, MCHOJIb3YS 3aKOH COXpPaHEHHUs
SHEpPIuH, 3aKOH BCEMUPHOTO TATOTEHHS, MPUHIMII CYHEPHO3UIMUA CHJI, TPUHIUI OTHOCHTEIHLHOCTH
I"anunes, 3akoHbl Hpr0TOHA, 3aKOH COXpaHEHUsI UMITYJIbCa, 3aKOHbI OTPAXKEHUS U MPEIIOMIICHHSI CBETA,
3aKOHBI COXPAHEHHUS 3apsI0BOTO M MAacCOBOTO YHCEN MpPU SIEPHBIX PEAKIMAX, MPU ITOM JaBaThb
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U 3aIIMCHIBATH €r0 MaTEMATUYECKOE BBIPAKECHUE;

OOBSICHATh (hU3MYEecKHe MpoLEecChl W CBOMCTBAa TeJ, B TOM YHCIE€ U B KOHTEKCTE CHTyallul
MPAKTUKO-OPUEHTHPOBAHHOTO XapakTepa: BBIABIATH TNPHUYNHHO--CICICTBEHHBIE CBSI3HU, CTPOUTH
o0bsicHeHUE U3 2—3 JOrMYEeCKHUX IAroB C ONOpoil Ha 2—3 M3y4YEHHBIX CBOMCTBA (PU3MUYECKUX SIBICHUM,
(U3NIECKUX 3aKOHOB MJIH 3aKOHOMEPHOCTEH;

pemars pacy€THble 3a7ayd (ONUPAOLIMECs Ha CUCTEMY M3 2—3 ypaBHEHHH), HCIOJIb3YS 3aKOHBI U
(dbopMyIbl, CBs3bIBaONIME (U3UUECKHE BEIMYMHBI: HAa OCHOBE aHAJIM3a YCJIOBMS 3a/ayd 3alMChIBATh
KpaTKoe YCJIOBHE, BBISABIISATH HEJOCTAIOIINE MM W30BITOUHBIC TaHHBIC, BEIOUPATh 3aKOHBI U (POPMYIIHI,
HEOOXO/AUMBIE JJIi PELIeHUs, MPOBOAUTH PACYETHI MU OLIEHUBATh PEATUCTUYHOCTH IOJYYE€HHOI'O
3Ha4YeHUsI PU3NIECKOI BETMUNHBL;

pacro3HaBaTh MpoOJIEMBI, KOTOPbIE MOXKHO PEIINTh HPU MOMOIIN (HU3UYECKUX METOJOB, UCHOIB3Ys
OIMCaHME UCCIIEIOBAHUS, BBIACIATH IPOBEPSAEMOE MPEANOI0KEHNE, OLEHUBATh MTPABUILHOCTh MOPSIIKA
MIPOBE/ICHUS MCCIIEIOBAHNS, IEIaTh BBIBOIbI, HHTEPIPETHPOBATH PE3YIIbTAaThl HAOIIOICHUI U OIIBITOB;
MIPOBOAUTH OMBITHl MO HAOMIOJEHUIO0 (U3NYECKUX SBJICHUN UM (PU3NUYECKUX CBOWMCTB Tes (M3yyeHUE
BTOpOro 3akoHa HbIOTOHA, 3aKOHAa COXpaHEHHMsS OHHEPIUH, 3aBHCHUMOCTh Tepuoja KoseOaHuH
NPY)KHHHOTO MAasTHUKAa OT MacChl Tpy3a W JKECTKOCTH TPYKWHBI M HE3aBUCHMOCTb OT aMIUTHTY/IBI
MaJIbIX KojeOaHMi, MPsMOJIMHEHHOE paclpoCTpaHEHHE CBETa, Pas3liokeHHe Oeroro cBera B CIEKTD,
M3ydeHHE CBOMCTB H300pakeHUS B IUIOCKOM 3€pKajle M CBOWCTB HW300paKEHHs IpenMeTa B
cobuparorieil JMH3e, HaOII0ACHNE CIUIOIIHBIX M JTMHEWYaThIX CHEKTPOB M3JIYYEHHS): CaMOCTOSITEIbHO
coOMpaTh yCTAaHOBKY M3 HW30BITOYHOrO HaOoOpa OOOpYIOBaHWS, ONMCHIBATH XOJ OMNBITA W €ro
pe3yabTaThl, GOPMYIUPOBATH BBIBOBI;

IPOBOJUTh MpPHU HEOOXOIUMMOCTH CEpUI0 NPAMBIX M3MEpPEHHMH, ONpeieNnss cpenHee 3HaYeHHe
u3MepsieMoil Benn4ynHbI ((OKYCHOE pacCTOsIHHE COOMparoleil JIMH3bI), 0OOCHOBBIBATh BBIOOp criocoba
U3MepeHus (M3MEpPUTEIbHOTO pHOopa);

MIPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTEN (PM3NYECKUX BETMYMH C MCIIOJIb30BAaHUEM IPSMBIX U3MEPEHHH
(3aBHCHMOCTH ITYTH OT BPEMEHHU IPH PABHOYCKOPEHHOM JIBUKCHUU 0€3 Hav4albHON CKOPOCTH, MEpHoJIa
KoJIeOaHUH MaTeMaTUYeCKOro MasiTHUKA OT JUIMHBI HUTH, 3aBUCHMOCTH yIJIa OTPaXXEHUs CBETa OT yrIJia
NMajieHus U yria MpeJIoOMJIEHHs] OT Yrjla TaJeHus): IUIAHHPOBAaTh HCCIIEOBaHHE, CaMOCTOSITEIBHO
coOHupaTh yCTaHOBKY, (PUKCHUPOBATh pPE3yJbTaThbl MOJYYEHHOM 3aBUCHMOCTH (PU3MUECKUX BEITUYMH B
BHUJIe TAOJHII U TPAQHKOB, I€TaTh BBIBOABI 110 PE3yJIbTaTaM UCCIIETOBAHHS;

MIPOBOJIUTh KOCBEHHBIE M3MEPEHUsST (PU3MUECKUX BEIWYHMH (CpPEeIHSST CKOPOCTh W YCKOPEHHE Tella IpH
PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOIHOIO Ma/ieHus, KECTKOCTh MPYKUHBI, KOOPPUIUEHT
TPEHUSI CKOJBHKEHHUS, MeXaHWdeckas paboTa W MOINMHOCTh, 4YacToTa ¥ TEpUON  KoJeOaHWid
MaTeMaTHYeCKOro U MPYKMHHOTO MasTHUKOB, ONITUYECKasl CUjla COOMparoIiel TUH3bI, paJiOaKTUBHBIH
(GOH): TUTAHUPOBATh M3MEPEHHUS, COOMPATh IKCIIEPUMEHTAIFHYIO YCTAHOBKY M BBITIOJHSITh H3MEPEHHUS,
cliefysl MPeUI0KEHHOW MHCTPYKIMH, BBIYUCIATH 3HAUCHHE BEMYMHBI M aHAJIM3UPOBATh MOTYy4YEHHBIE
pe3yJbTaThl C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHU;

coOro1aTh MpaBuiia TEXHUKH O€30IaCHOCTH MU paboTe ¢ 1abopaTopHBIM 000PYIOBAHHEM;



pa3nuyaTh OCHOBHBIC NMPH3HAKK M3YYCHHBIX (PU3MUECKUX MOJEJCH: MaTepuanbHas TOYKa, abCOIIOTHO
TBEPIOE TEJIO, TOYECUHBIN UCTOYHMK CBETA, JIy4, TOHKAs JIMH34, INIAHETapHasl MOJEIIb aTOMa, HYKJIOHHAs
MOJIEJIb aTOMHOTO Spa;

XapaKTepU30BaTh MPUHIUIIBI ACHCTBUS U3YYEHHBIX MPHUOOPOB U TEXHUYECKUX YCTPOWCTB C OMOPOM Ha
UX OnMcaHus (B TOM 4YHCIE: CHUAOMETp, AATYUKU IIOJIOKEHUS, PACCTOSHMUSI U YCKOPEHMs, pakera,
9XO0JIOT, OYKH, IMEPUCKOI, (oToammapar, ONTHUYECKHE CBETOBOJIbI, CIIEKTPOCKOI, TO3UMETP, Kamepa
BunbcoHa), ucrons3yst 3HaHUS O CBOWCTBaX (PU3UYECKUX SIBICHUHA M HEOOXOAMMBIE (U3NYECKHE
3aKOHOMEPHOCTH;

HCII0JIb30BAaTh CXEMbl M CXEMAaTHUYHbIE PUCYHKH M3YYEHHBIX TEXHUYECKUX YCTPOMCTB, U3MEPUTEIbHBIX
npuOOPOB M TEXHOJIOTUYECKUX IMPOLIECCOB MPU PEHICHUH Y4EOHO--TIPAKTHUECKUX 3a]ad, ONTHUYECKHE
CXEMBI JIJIsl TOCTPOEHUS M300pakKeHU B IJIOCKOM 3epKajie U coOMparoIe JTHH3E;

MPUBOJIUTh MNpUMEPHl (HAXOAUTh HMHQPOPMAIMIO O TMPUMEPAx) MPAKTUYECKOTO HCMOIb30BaHUS
¢u3nUecKux 3HAHWK B TMOBCETHEBHOW XH3HHM JUII oOecriedeHus 0e30MacHOCTH IMpH OOpalleHHH C
npubopaMu U TEXHHYECKUMHU YCTPOMCTBAMH, COXpPAaHEHHUS 30pOBbS U COOJIOJACHHS HOPM
9KOJIOTUYECKOIO ITOBEJICHUS B OKPYKAIOIIEH Cpelie;

OCYIIECTBISITh TOUCK HWHpOpManuu (U3NIECKOTO coaepkaHuss B HTepHETE, CaMOCTOSTEIHHO
dbopMynupys TOHCKOBBIM 3alpoc, HAXOMUTh IIYTH OIpPENeieHHs] JIOCTOBEPHOCTHU MOJIYyUYEHHOM
nH(pOpMaIUY Ha OCHOBE UMEIOIINXCS 3HAHUHN M JIOTTOTHUTEIBHBIX HICTOYHUKOB,;

WCIOJI30BATh NPU BHINMOJHEHUH YYEOHBIX 3aJaHWll HAYYHO--TIOMYJSPHYIO JHUTEpATypy (pu3mueckoro
colepkaHus, CIpaBOYHbIE MaTepuaibl, pecypcbl cetu HuTepHer, Biaaerb npuémamu
KOHCIIEKTHPOBAHUS TEKCTa, peoOpa3oBanus MHPOPMAIIUH U3 OJHOW 3HAKOBOW CHCTEMBI B IPYTYIO;
cO3/1aBaTh COOCTBEHHBIC MMCHMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE MH(OPMAIMH M3 HECKOIBKHX
HCTOYHHUKOB (U3NYECKOTO COACPIKAaHUsS, ITyOJHMYHO TMPEICTABIATh PpPE3yJIbTaThl TNPOCKTHOW WIH
HCCIEA0BATENIbCKON JIeATEIbHOCTH, MPU 3TOM TI'PAMOTHO MCHOJb30BaTh HM3YYEHHBIH MOHSITHUIHBINA
anmapar HM3y4aeMmoro pasjena (HU3MKH U CONPOBOXKIATh BBICTYIUICHHE Ipe3eHTaluel ¢ ydéTom
0COOEHHOCTEN ayAUTOPUU CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pa3zpnen 1. ®usuka u eé poJib B IO3HAHMH OKPY:KAKOLIEr0 MUpa
bu6mmoreka [IOK
1.1 o - 2 0 0
H3HKa - HayKa O HpHpoae https://m.edso00.ru/7f416194
bubmuorexa [JOK
1.2 o 2 0 1
VISHHCCIHE BETITHHbL https://m.edso00.ru/7f416194
bubmuorexa [JOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METO/ MO3HAHUS 0 https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [leppoHayabHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
bu6nmoreka [JOK
2.1 1
CTpoenne periectsa 0 0 https://m.eds00.ru/7f416194
59 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHUII 9 0 1 bubnnoreka [JOK
' BEIllECTBA https://m.edso00.ru/7f416194
bubmuorexa [JOK
2.3 ArperatHble COCTOSIHUS BEIIECTBA 2 0 0 https://m.edsoo.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBu:xeHue U B3aUMo/ielicTBHE TeJl
bu6mmoreka [JOK
A M
3 CXAHITICCKOT ABHACHHC 3 0 0 https://m.edso00.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 4 0 1 bubmuorexa [JOK



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

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

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



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

8 KVIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3gen 1. TensioBbIe sIBJICHUS
. bubnuorexa [JOK
1.1 CTpoeHue U CBOMCTBA BEILIECTBA 7 0 0 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Terumosste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
DneKTpUYecKue 3apsaabl. 3apsHKEHHBIE Tela bubnnorexka [JOK
2.1 . 7 0 1
Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
N . bubnuoteka [JOK
2.2 [TocTOsTHHBIN NEKTPUYECKUI TOK 20 1 7 https://m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABJCHIE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 DNeKTpOMarHuTHask UHIYKIUS 4 0 0 httos://m.edsoo.ru/7fA181ce
Hroro no pazneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 145



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

9 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM un¢poBbie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 MexaHHYeCKOE ABUKCHUE U CIIOCOOBI €ro 10 0 1 bu6mmoreka [IOK
' OITHCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 20 1 3
SAMMOACHCTBHE TeX https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 0 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Paznen 2. Mexannuyeckue Kojae0aHusi M BOJTHbBI
bu6mmoreka [IOK
2.1 M 7 0 3
CXAHHMCCKNE KONCOanHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M .3 8 1 3
CRAMHIICCKHE BOTHEL JBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nen 3. DiekTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJHBI
DNEeKTpOMarHUTHOE MOJIE U bubnnoreka [JOK
3.1 6 0 2
AJIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pa3znen 4. CBeToBbBIE ABJICHUSI
4.1 3aKOHBI paCIpOCTPAaHEHHUS CBETA 6 0 2 bubmuorexa [JOK



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

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

bubmuoreka [JOK
4.2 JIuH3bl U onTHYecKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Paszgea 5. KBanTtoBble siBJIeHUA
bubmuorexa [JOK
5.1 Hcnyckanue u moriomieHne cBeTa aroMoM 4 1 https://m.edsoo.ru/7f41ada6
bubmuorexa [JOK
52 CTPOCHIE ATOMHOIO S1pa 6 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 SnepHbie peakuuu ! 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTOpuTe1bHO-0000 A0 IIM I MOYJIb
[ToBTOpEeHue u 06001IeHNE COAEepKAHUS bubnuoreka [IOK
6.1 9 2
Kypca ¢pusuku 3a 7-9 kiace https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27



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

HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoTshI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTeJibHbIE

pecypchl

®usnka — Hayka 0 IpUPOJE.
SIBneHns npupobl

Ddusznueckue sBICHUS

01.09.2023

05.09.2023

duznyeckue BEINYMHbBI U UX
U3MepeHue

Ypok-uccnenosanue "M3mepenue
TEeMIEPATyphl IPU TOMOIIN
KUJKOCTHOTO TEPMOMETpA U JaT4YHKa
TeMneparypol"

Metoabl Hay4HOTO MTO3HAHMUSL.
Onucanune GpU3NIECKUX SBICHUI C
HOMOIILIO MOJIETIEN

VYpok-uccnenosanue "IIposepka
TUIIOTE3bI: JAIbHOCTD MONETa
HIapuKa, MyIeHHOr0 TOPU30HTAIBHO,
TeM OoJIbIIIE, YeM OOJIBIIIE BRICOTA
mycka"

Crtpoenue BeriectBa. ONBITHI,
JIOKA3bIBAIOIINE TUCKPETHOE
CTpOEHHE BEIIECTBA

08.09.2023

12.09.2023

15.09.2023

19.09.2023

22.09.2023

bu6nmoreka [JOK
https://m.edsoo.ru/ff09f72a

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



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

bubmuorexa [JOK

8 Jlpmiceriue HacTu pemectsa 26.09.2023  https://m.edsoo.ru/ff0a013e
Ypok-uccnenoanue «OIbITHI 110
9 HAOJIFOICHUIO TEILJIOBOTO
paCH.II/III)[eHI/ISI ra3oB» 29.09.2023
10 ArperaTHbple COCTOSIHHSI BEIIECTBA 03.10.2023
Oco0CHHOCTH arperaTHbIX COCTOSTHUN
1 Bo/1bI. O000IIEHHE 110 pa3ieny bu6mmoreka [IOK
«IlepBoHayvagbHBIC CBEACHUS O 06.10.2023 = https://m.edsoo.ru/ff0a0378
CTPOCHHH BEIIIECTBAY
MexaHudeckoe JBHKEHHUE.
12 PaBHOMEpHOE 1 HEPaBHOMEPHOE bubmorexa LHOK
10.10.2023  https://m.edsoo.ru/ff0a05c6
JIBUOKCHUE
bubmuorexa [JOK
13 CKopocTs. EAUHHLb CKOPOCTH 13.10.2023 https://m.edsogru/ff0a079c
14 Pacuer nytu u BpeMeHU IBUKEHUS bubmmorexa [JOK
17.10.2023  https://m.edsoo.ru/ff0a0ae4
15 WNuepuus. Macca — mepa bubnnorexka [JOK
MHEPTHOCTH Tell 20.10.2023  https://m.edsoo.ru/ff0a0c10
16 IImorHOCTE BelmecTBa. Pacyer Maccel bubmuorexa [JOK
1 00beMa Teja 1Mo ero MIOTHOCTH 24.10.2023  https://m.edsoo.ru/ff0a0fee
JlaGopartopHas paboTa
17 «Onpenenenue WIOTHOCTH TBEPAOTO 97 10.2023
TeIa»
18 Pemenue 3agau nmo teme "IL10THOCTH bu6mmorexa [IOK
BemlecTra" 07.11.2023 @ https://m.edsoo.ru/ff0al23c
19 Cwta KaK XapaKTepHUCTHKA



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

B3aumozeicTeus ten. Cuna
ynpyroctu. 3akoH ['yka

10.11.2023

JlaboparopHas pabota «3ydenue
3aBHCHUMOCTH PACTSHKCHHS

20 (medopmanun) mpyKUHBI OT 14.11.2023
IIPUJIOKEHHOHN CUIIBI»
21 SIBnenme Tarorenus. Cuiia TSHKECTH 17.11.2023
CBsi3b MEX1y CIION TSAXKECTH U
22 Maccoii Tena. Bec tena. Pemenue bubmorera [JOK
21.11.2023  https://m.edsoo.ru/ff0al778
3aga4 no reMe "Cuna Tsoxecta”
93 Cwiia TSKeCTH Ha JPYTrHX IJIaHeTax. bubnuorexa [JOK
®dusnyecKue XapaKTePUCTUKH TUTAaHET 24.11.2023  https://m.edsoo.ru/ff0a1502
bubmuorexa [JOK
24 Hswmepetiite ciui. JunavomeTp 28.11.2023  https://m.edsoo.ru/ff0al8cc
bu6mmoreka [IOK
25 Bec ena. Hesecomocrs 01.12.2023  https://m.edsoo.ru/ff0al778
CnoskeHHe ABYX CUJI, HaIPaBJICHHBIX
26 10 OJHOM nf)ﬂi]foﬁ. ’ bubmorexa HOK
. 05.12.2023 = https://m.edsoo.ru/ff0ala70
PaBHOpelcTBYIOIAS CHIT
97 Pemenue 3agad mo reme
"PaBHoneticTBytOMmIast cui” 08.12.2023
78 Cuia TpeHusi u e€ Buabl. TpeHue B bubnmnoreka [JOK
IIPUPOJIE U TEXHUKE 12.12.2023 = https://m.edsoo.ru/ff0alb9c
JlaGopaTtopHnast pabora «3yuenue
29 3aBUCUMOCTH CHJIBI TPEHUS bubnuorexa [JOK
CKOJIBKCHUS OT CHJIbI JAaBICHUS U 15.12.2023  https://m.edsoo.ru/ff0alcc8

XapaKTepa CONMPUKACAIOIIUXCA



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

ITOBEPXHOCTEMN

Pemenue 3amau Ha onpeencHue

30
PaBHOJIEHCTBYIOIIEH CUITBI 19.12.2023
Penrenue 3amaud mo remam: «Bec
31 Tenay», «I'paduyeckoe nzodpaxeHue bubnmoreka [JOK
cuiy, «Cuiely, «PaBHOACHCTBYIOIIAS 22.12.2023 | https://m.edsoo.ru/ff0alde0
cUI»
KoHTposbHas paboTa 1mo Temam:
«MexaHU4YeCcKoe IBMIKEHUEY,
32 M B
«Macca, INIOTHOCTEY, «Bec Temay, 26.12.2023
«I"padrueckoe N300pakeHUE CHIIY,
«CHIB
33 Jasnenue. CriocoObl yMEHbILICHUS U bu6mmoreka [IOK
YBEJIMYEHUS TaBICHUS 29.12.2023 | https://m.edsoo.ru/ff0a20a6
JlaBrienue ra3a. 3aBHCUMOCTD
34 aBJIeHH Ta3a OT 00bEMa bubnmorexa [IOK
8 ’ 09.01.2024  https://m.edsoo.ru/ff0a2376
TEMIIEPATYPHI
Ilepenaua naBiaeHus TBEPILIMU
35 Tenr;l\iln mj KOCTSIMH U E;[SaMI/I Bubmorexa ITOK
> KA ' 12.01.2024  https://m.edsoo.ru/ff0a25b0
3akoH ITackains
36 JlaBneHue B )XKUAKOCTH U rase, bu6mmoreka [IOK
BBI3BAHHOE JEHCTBUEM CUIIBLI TSKECTH 16.01.2024 | https://m.edsoo.ru/ff0a2718
37 Pemenne 3agau o teme «Jlapnexue B bu6mmorexa [IOK
SKUIKOCTH U Ta3e. 3akoH Ilackamsa» 19.01.2024 | https://m.edsoo.ru/ff0a2826
bubmuorexa [JOK
38 Coobmarommuecs cocyp: 23.01.2024 | https://m.edsoo.ru/ff0a2970
39 I'unpasnuueckuii mpecc bubmorexa [TOK
P P 26.01.2024  https://m.edsoo.ru/ff0a3136



https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136

Manomertpsl. IlopiiHeBoi

40
SKUIKOCTHBIA HacOC 30.01.2024
41 ATmochepa 3eMiIn U IpUIHUHBL e bubnuoreka [IOK
CyILIECTBOBaHUS 02.02.2024  https://m.edsoo.ru/ff0a2b5a
42 Bec Boznyxa. AtmocdepHoe bubnmoreka [JOK
JaBJICHHE 06.02.2024 @ https://m.edsoo.ru/ff0a2b5a
43 N3mepenune atMochepHOTO JaBICHHUS. bubnuorexa [JOK
Oneit Toppuuennu 09.02.2024  https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTH aTMOC(EepHOTO
44 aBJICHUS OT BBICOTHI HQ, OBHEM bubmmorexa [JOK
A AP 13.02.2024  https://m.edsoo.ru/ff0a2fc4
Mopst
45 bapometp-anepousa. ArmocdepHoe bubnmnoreka [JOK
JIaBJICHUE HA PA3JIMYHbBIX BBICOTAX 16.02.2024  https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amau nmo reme "
ATtmochepHoe naBieHue" 20.02.2024
JlelicTBrE )KUJIKOCTH U Ta3a HA
47 MOTPYKEHHOE B HUX TEJO bubmmorexa [JOK
by ' 27.02.2024  https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlaGoparopHas paboTa
48 «Ompenenenre BHITATKABAIOIICH bubnmnorexa [JOK
CHJIBI, ICHCTBYIOIIEH Ha TEJNO, 01.03.2024  https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B )KHJIKOCTH)
JlaGopatopHasi paboTa 1o Teme
49 «ccnenoBanue 3aBUCHUMOCTH Beca bubnmnoreka [JOK
Tea B BOJIE OT 00BEMa MOTPY>KEHHOM 05.03.2024  https://m.edsoo.ru/ff0a3514
B )KHJIKOCTh YaCTH TEJIa»
bu6mmoreka [IOK
>0 llnapatite Tex 12.03.2024  https://m.edsoo.ru/ff0a3a96



https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
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51

JlaboparopHas pabota
"KoHcTpyrpoBanue apeoMeTpa Win
KOHCTPYHPOBAHUE JIOJKH U
onpezaeneHue e€ rpy30n0abEMHOCTH"

15.03.2024

52

Pemenne 3amad mo Temam:
«IInaBanue cynosB.
BosnyxonnaBanuey, «/laBienue
TBEPABIX TEJ, )KUAKOCTEH U ra30B»

19.03.2024

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

53

KonTtponpsHast pabora o Teme
«/laBiIleHHE TBEPIBIX TEJ, JKUIKOCTEU
Y Ta30B»

22.03.2024

54

55

Mexanunueckasi pabota

MomHocTts. EauHuiier MoniHocT

02.04.2024

05.04.2024

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

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

56

VYpoxk-uccnenosanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOM NpH
noABbEME T10 JIECTHUIIE"

09.04.2024

57

58

59

[IpocTsie MexaHn3mel. Peryar.
PaBHOBecue cuit Ha peruare

Pbruaru B TexHUKE, OBITY U IPUPOJIE.
JlaGopartopHas paboTa
«HccnenoBanue ycioBHii paBHOBECHS
peryara

Pemenue 3amau o teme «Y CIOBUSA
PaBHOBECHS pblyara»

0.5

12.04.2024

16.04.2024

19.04.2024

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

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a48a6

60

Koaddumment nonesnoro necTpust
Mexanu3ma. Jlaboparopnasi pabora

0.5

23.04.2024



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

«M3mepenne KIIJI HaknoHHON
IJIOCKOCTH

61

62

63

Pemrenne 3agau mo teme "Pabora,
MortHocTh, KIT/"

MexaHnuueckasi JHEprusl.
Kunernyeckas v noTeHIManbHas
SHeprus

3aKOH COXpaHEHUSI MEXaHUYECKOM
SHEPruu

26.04.2024

30.04.2024

03.05.2024

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

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

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

64

YPOK-IKCIIEpUMEHT 110 TEME
"JKcrnepuMEHTAIbHOE OIpE/IETICHUE
M3MEHEHHUS KUHETUYECKON 1
HNOTEHIMATIBHON 3HEPTUM MPH
CKaTBhIBAaHUH TeJIa IO HAKIIOHHOH
IJIOCKOCTH"

07.05.2024

65

KonTponbHas padbora no teme
«PaboTa 1 MOIIHOCTb. DHEPTUS»

10.05.2024

66

67

PesepBHslIit ypok. Pabora ¢ Tekctamu
mo TeMe "MexaHuueckoe ABmKeHue"

PesepBHslit ypok. Pabora ¢ Tekctamu
no teme "JlaBneHue TBEPABIX Tell,
JKHAKOCTEH U ra3oB"

14.05.2024

17.05.2024

bu6nmoreka [JOK
https://m.edsoo.ru/ff0ad4ee6

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

68

Pesepsubrit ypok. PabGora ¢ Tekctamu
o Teme "Pabora. MoIHOCTb.
Oneprug"

21.05.2024

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

68

12



https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KVIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
o Tema ypoka Kourpoasusie IIpakTuueckue Aara unpponbie
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI pecypen
OcHOBHBIE TOJIOKEHUSI MOJIEKYJIIPHO-
1 KHHETHYECKON TCOPUHU U UX OIBITHBIC 1 0 0 bubmorexa HOK
https://m.edsoo.ru/ff0a5256
MIOJITBEPKICHUS
2 Macca u pazmep aTOMOB U MOJICKYJI 1 0 0
3 Mogenu TBEpIOTO, )KUAKOTO U 1 0 0 bu6mmoreka [IOK
ra3000pa3HOro COCTOSTHUM BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEHHE CBOMCTB TBEPIOTO,
4 KHUJKOTO U Ta3000pa3HOTr0 COCTOSIHHIMA 1 0 0
BEIIECTBA HA OCHOBE IMOJIOKEHHI
MOJIEKYJISIPHO-KHHETUIECKON TEOPHH
bu6nmoreka [JOK
5 Kpucrannuueckue u amopdHbie Tena 1 0 0 https://m.edsoo.ru/Ff0a5800
5 CMaunBaHue U KaWUISIPHOCTD. 1 0 0 bubnuoreka [IOK
IToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
bu6mmoreka [IOK
7 TenoBoe paciliupeHue u cxaThue 1 0 0 https://m.edsoo.ru/ff0a5a26
Temmnepatypa. CBsi3b TEMIIEPATYPHI CO
8 CKOPOCTBIO TEIJIOBOTO JIBUIKEHUS 1 0 0
YaCTHUII
9 Buytpennss sueprusi. Crioco6st 1 0 0 bubnnorexka [JOK
M3MEHEHUs BHYTPEHHEN SHEPruun https://m.edsoo.ru/ff0a5c60
10 Bunp! Termonepenaun 1 0 0 bubmmoreka [IOK



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

VYpoxk-konpepenuus "[Ipakrnyeckoe
HCIOJIb30BAHUE TEIIOBBIX CBOMCTB

https://m.edsoo.ru/ff0a6412

bubmuorexa [JOK

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

12 KomuuaectBo Temnotel. Y aenpHas bubmuorexa [JOK
TEINIOEMKOCTh https://m.edso0.ru/ff0a6976

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

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

15 He0o0XO0IMMOT0 JIJIsl HAarpeBaHUsI Teja
Y BBIIESIEMOT0 UM TIPU OXJIAXKICHUU

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

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

18 KPUCTAJUTMYECKUX Tell. Y AelbHast bubmmorexa [TOK

https://m.edsoo.ru/ff0a71d2

TEeIJIOTa TUTaBIIEHUS

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

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

21 Kunienue. Y nenpHas temiora bubmuoreka [JOK



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

napooOpa3oBaHUs ¥ KOHJCHCAIIHH.
3aBUCHMOCTh TEMIIEPATYPhI KUITCHHSI
OT aTMOC(HEPHOTO JTaBJICHHS

https://m.edsoo.ru/ff0a786¢c

22

Brnaxxnocts Bo3nyxa. JlabopaTopHas
pabota "Onpenencane
OTHOCHUTEJIbHOM BJIaXKHOCTH Bo3ayXa"

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

23

24

Pemenue 3amau Ha onpeencHue
BIJIQYKHOCTH BO3/TyXa

[TpuHIMIBI paOOTHI TETIIOBBIX
nsurareneif. [lapoBast TypOuHa.
JlBurarenb BHYTPEHHETO CTOPaHUs

25

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

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

26

27

28

29

3aKOH COXpaHEHMSI U MTPEBPALLICHUS
OHCPTIYH B TCIJIOBBIX IMPOIECCax

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

KonTponbHas pabota mo Teme
"TeruioBble aBiaeHUA. U3MeHEeHHE
arperaTHbIX COCTOSIHMI BeriecTa"

Dnektpusanus Ten. [[Ba pona
AIEKTPUUYECKUX 3apsI0B

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

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

30

VYpoxk-uccienoBanue "IIeKTpuzanus
TeJ UHAYKIUEN U TIPH
COTMPUKOCHOBEHHUH"



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

B3aumMozeicTBue 3apsyKeHHBIX TEIL.

bubmuorexa [JOK

31 3akon Kynona 0 https://m.edsoo.ru/ff0a87e4
DNeKTpUYECcKoe MoJie.
32 HanpsiykeHHOCTB JIEKTPUYECKOro 0 bubnuoreka [IOK
nosst. [IpuHnmn cynepnosunuu https://m.edsoo.ru/ff0a8a0a
3JIEKTPUYECKUX IMOJIEN
Hocurenu snexTpuueckux 3apsiios.
33 OnemeHTapHbId 3apsn. CTpoeHue 0
aToMa
34 [IpoBOIHUKY W TUAIEKTPUKU. 3aKOH 0 bu6mmoreka [IOK
COXpAaHEHUS JIEKTPUYECKOI0 3apsijia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3agau Ha npuMeHeHUE 0 bubnuorexa [JOK
CBOMCTB AJICKTPUUECKHUX 3apsiOB https://m.edsoo.ru/ff0a90cc
DNEeKTpUUECKUN TOK, YCIIOBUS €r0
36 cymectBoBanus. Mcrounnku 0 bubmmorexa LIOK
https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKa
. bubmuorexa [JOK
37 JIeWicTBUS SJIEKTPUIECKOTO TOKA 0 httos://m.edsoo.ru/f0a96b2
VYpok-uccnenosanue "Jleiictue
38 AIIEKTPHUYECKOTO OIS Ha TIPOBOTHUKH 1
U AUDJIEKTPUKHU"
39 DNEeKTpUYECKUM TOK B MeTaJljIax, 0 bubnmnoreka [JOK
JKUJKOCTSIX U ra3ax https://m.edsoo.ru/ff0a9838
40 DnexTpuueckas LUenb U e€ COCTaBHbIE 0
4acTu
Cuna Toxka. JlabopaTtopHas pabora
bu6nmoreka [JOK
41 "N3mepeHue U peryiupoBaHue CUIbI 0.5

ToKa"

https://m.edsoo.ru/ff0a8bd6



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

DNEKTPUUECKOE HANIPSKEHUE.
BoasT™metp. JIaboparopHas pabota

bubmuoreka [JOK

42 "M3Mmepenue u peryanpoBaHue 05 https://m.edsoo.ru/ff0a9e14
HarpsoKeHus"

43 CornpoTuBiieHIE TPOBOJHUKA. 0 bubnmoreka [JOK
VY ienpHOE CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTopHas paboTa "3aBUCUMOCTh

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

45 HanpsbkeHus. 3akoH Oma i1 ydacTka 0 bubnmorexa [IOK

https://m.edsoo.ru/ff0aad4a

Lemnu
JlaGoparopHnas pabota
"HccnegoBanue 3aBUCUMOCTH CUJIBI

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

https://m.edsoo.ru/ff0aa04e

COTIPOTUBIICHUS PE3UCTOPA U
HaIpsDKEHUs Ha pe3ucrope”

47 [TocnengoBarenbHOE U MapaieIbHOE 0
COETMHEHUS TIPOBOIHUKOB
JlabopaTtopHas pabota "I[IpoBepka

48 MIpaBUJIA CIIOXKEHUS HANIPSHKEHUN ITPU 1 bubnnoreka [JOK
[IOCJIEI0BATEIILHOM COCIMHEHUH JIBYX https://m.edsoo.ru/ff0aaas8
pe3uctopos”
JlabopaTtopHas padora "IIpoBepka

49 MIpaBUJIa JUI CHJIbI TOKA ITPU 1 bubnnorexka [JOK

napajuieIbHOM COeTMHEHUHU
pe3uctopos”

https://m.edsoo.ru/ff0aadle



https://m.edsoo.ru/ff0a9e14
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Pemenue 3agau Ha npuMeHEeHUE

50 3akoHa Oma 1 pa3InyHoOro buGnnorexa [IOK
p https://m.edsoo.ru/ff0aaf8a
COCIMHECHHMS TIPOBOJHUKOB
51 PaboTta 1 MOIITHOCTH AIEKTPUIECKOTO bubnnoreka [HOK
Toka. 3akoH Jlxoyns-Jlenna https://m.edsoo.ru/ff0ab124
JlaGoparopHas padora "Onpenenenue
52 a60prl u II:/IOH_IPII)OCTI/I 3JIeKTpI/IquKoro Bubmaorexa ITOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DIEeKTPUYECKHE LIS U MTOTpeOuTen
53 DIIEKTPUUECKOI DHEPTUU B OBIT bubmorexa [TOK
p p Y https://m.edsoo.ru/ff0ab660
KopoTtkoe 3ambikanmne
[ToaroroBka Kk KOHTPOJILHOI paboTe
o TeMe "DIeKTpUUECKHUE 3apsabl.
54 3apsoKeHHbBIE TeJl;)a " UX ’ bubmorexa [TOK
P o " https://m.edsoo.ru/ff0abd2c
B3aumoercTBus. [10CTOSIHHBIH
ANEKTPUYECKUN TOK"
KonTponbhas pabota no teme
"DHEeKTPUUECKHE 3aPSIIbI.
55 3a H)KCI;IHBIG Tea I/IpI/IX bubmmorexa [TOK
P o . https://m.edsoo.ru/ff0abea8
B3aumoercTBusl. [10CTOSIHHBIN
AIEKTPUUYECKUN TOK"
56 ITocTossHHBIE MATHUTEI, HX
B3aUMOJIENCTBUE
VYpok-uccnenosanue "M3ydenue bubnmnoreka [JOK
57 N
MOJIEW ITIOCTOSIHHBIX MarHuToB" https://m.edsoo.ru/ff0ac3d0
MarnutHoe 1ojie. MarHuTHoe I10J1e
bu6nmoreka [JOK
58 3eMJIH U €ro 3HaYeHue JUIs KU3HU Ha

3emie

https://m.edsoo.ru/ff0acOba
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59

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

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

60

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

0.5

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

61

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

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

62

Omnbrtel @apases. 3akoH
ANEKTPOMArHUTHOM MHIYKITHH.
IIpaBuio Jlenna

63

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

64

65

66

[ToaroroBka K KOHTPOILHOM paboTe
o TeMe "DIIEKTPUYECKUE U
MarHvuTHBIC SBICHUS"

KonTponbHas pabota mo teme
"DJIeKTpUUECKUE M MAaTHUTHBIC
sIBJICHUS "

PesepBHelIit ypok. Pabora ¢ Tekctamu

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

bubmuorexa [JOK



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

o teme "TemnoBeie ssBiaeHus"

https://m.edsoo.ru/ff0accse

PesepBHbIil ypok. Pabora ¢ TekcTamu

R . bubmuorexa [JOK

o7 HO TEME HOCTUMHH,I: " 1 0 https://m.edsoo.ru/ff0acdc6
ANEKTPUYECKUI TOK
PesepBHbIii ypok. Pabora ¢ Tekctamu

68 | " 1 0
1o TeMe "MarHuTHbIe SIBJICHUS

BIIIEE KOJIMYECTBO YACOB I1
OBl OJI CTBO HACOB I10 68 145

I[TPOT'PAMME



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

9 KJIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IlpakTuueckue
n/n Bcero u3yuyeHusi oOpa3oBaTejibHbIE
padoThI padoThI
pecypcbl
MexaHuueckoe TBUKEHHE.
1 8 1 0 0
MartepuanbpHas TOUYKa
Cucrema orcuera. OTHOCUTEILHOCTh bubnunoreka LIOK
2 1 0 0
MEXAHUYECKOTO IBUKECHUA https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE IPSIMOJIMHEWHOE 1 0 0 bubnuoreka [IOK
NBIDKEHHE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOe npsiMOIUHEIHOE
4 nBrokeHue. CpeHsisi U MTHOBEHHas 1 0 0
CKOpPOCTh
[IpssMonMHENHOE paBHOYCKOPEHHOE bubmmnoreka HOK
5 1 0 0
JBUOKEHHE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh NpSIMOJIMHENHOTO
6 PaBHOYCKOPEHHOTO JIBFKCHHUSI. 1 0 0
I'paduk cxopoctu
JlaGopatopHnas pabota "Onpeznenenue
7 YCKOpEHHUS Teja Mpu 1 0 1 bubnmnoreka [JOK
PaBHOYCKOPEHHOM JBHWKEHHUH TT0 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM TUIOCKOCTH"
CBoboanoe nagenue tei. OnbITh
8 S 1 0 0
lanunes
9 PaBHOMEpHOE ABUKEHUE 110 1 0 0 bu6muoreka [JOK

OKPYKHOCTH. HCpI/IOJI 1 4acCcToTa

https://m.edsoo.ru/ff0ael76



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

oOpamienus. JIuneiinas u yriaosas

CKOpPOCTH
10 LleHTpOCTpEMUTENHHOE YCKOPCHHE
1 [IepBeiit 3akon HeroTona. Bektop bubmmoreka [JOK
CHJIBL https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroTona. Bu6muotexa [JOK
PaBHOpelicTBYIOIIAS cHita https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HerotoHa. bubnnorexa [JOK
Cyneprio3unus cui https://m.edsoo.ru/ff0ae982
14 Pemienue 3aga4 Ha npuMEHEHUE bubnunoreka LIOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
bubmmoreka [JOK
15 Cuna ynpyroctit. 3akon yka https://m.edso:)_.lru/fanecaZ
16 Pemenue 3anay no teme «Cuna
YIIPYTOCTHY
17 Jlaboparopnas pabota «Ornpezaenenue bubnnorexa [JOK
YKECTKOCTH IIPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnnorexa [JOK
18 Cuna Tpeiis https://m.edSO(])_.[ ru/ff0af738
19 Pemenne 3agau mo teme «Cuna bu6nmorexa LIOK
TPEHUS» https://m.edsoo.ru/ff0afa26
20 JlaGopatopHnas pabota "Onpeznenenue bu6muoreka [JOK
KO3 PHUIIMEHTa TPEHUS CKOIBKEHUS" https://m.edsoo.ru/ff0af8be
Pemrenue 3agad mo teMe "3aKOHBI
21 Herorona. Cuna ynpyroctu. Cuna bubmmorexa [JOK
S— https://m.edsoo.ru/ff0afb8e
99 Cuiia TsSKeCTH U 3aKOH BCEMUPHOTO bubnmnorexa [JOK

TATOTEHUS. Y CKOpEHHE CBOOOHOTO

https://m.edsoo.ru/ff0af044



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

HaacHus

Ypok-koHpepenius "JIBuxeHue Ten

23 BOKPYT T'PaBUTAIIMOHHOTIO LIEHTpa
(Conneunas cucrema). 'amaktuxu"
Pemrenue 3agad mo treme "Cuia
24 TSDKECTU U 3aKOH BCEMHUPHOTO bubnxorexa LTOK
| P https://m.edsoo.ru/ff0af5f8
TATOTEHUS
o5 [lepBas kocMHUYecKasi CKOPOCTb. bubmmoreka [JOK
HesecomocTs u neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBeCHE MaTepUAIIBHONW TOYKHU.
AOGCOTIOTHO TBEPIOE TEIIO. bubmmoreka [JOK
26 N
PaBHOBecue TBEpIOTO TENA C https://m.edsoo.ru/ffOafe36
3aKperIEHHON OChIO BpAIICHUS
27 Mowment cuisl. LenTp TspKECTH
28 Pemenue 3agad nmo reme "MomeHT bubmmoteka IIOK
cunbl. L{enTp TsxecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOIBHOM paboTe MO
29 TeMe "MexaHN4ecKOe IBIKEHNE bubmorexa HOK
. ’ https://m.edsoo.ru/ff0b0408
Bzanmoneiicrue ten"
KonTponbhas padota no teme
30 "MexaHH4YeCKOe JIBIKEHUE buomrorexa LIOK
. g | ’ https://m.edsoo.ru/ffOb06ec
BzaumopeiicTBue Ten
Nmnynec Tena. Umnynse cuiibl. 3aKoH
31 COXpaHEHUs UMITyJbca. YTIPYroe u buomrorexa LIOK
p y o pyT https://m.edsoo.ru/ffOb07fa
HEYMPYroe B3auMOJICHCTBIE
Pemenue 3agad mo reme "3akoH but6mmoreka [IOK
32 "
COXpaHEHUs UMITYJIbCa https://m.edsoo.ru/ffob096¢c
33 Ypok-koupepenius "PeakTuBHOE



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

JBUKEHHE B IIPUPOJIE U TEXHUKE"

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

MeXaHHYECKHX KOJIeOaHUIX



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

46

Jlaboparopnas pabota «OnpeneneHue
YaCTOTHI M TIEpHO/Ia KoJeOaHu i
PY)KUHHOTO MasTHHUKa»

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

47

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

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

48

49

50

Mexaunueckue BoJHBL. CBOWCTBA
MeXaHU4eCKHuX BOJIH. [IponosibHbIE 1
MOIEPEYHBIE BOJTHBI

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

3Byk. Pacnipoctpanenue u oTpaxeHue
3ByKa

bubnuoreka [IOK
https://m.edsoo.ru/ffOb21fe

51

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

52

53

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKYyCTHYECKHUI PE30HAHC
Ypok-koHpepeHus "YIbpTpa3ByK u
UHOPA3BYK B IPUPOJE U TEXHHUKE"

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

54

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

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

55

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



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

DNeKTPOMarHuTHOE IoJIe.

bubnunoreka LIOK

56
DJIEKTPOMArHUTHBIEC BOJIHBI https://m.edsoo.ru/ffOb2abe
S7 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH
Ypok-koudepennus "llkana
58 3J€KTPOMArHUTHBIX BOJIH. bubmmoreka [JOK
Hcnonb3oBaHue 31€KTPOMarHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH I COTOBOI CBA3H"
Vpok-uccnenosanue "MU3yuenue
P . 7 bubnuorexa [IOK
59 CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C
| https://m.edsoo.ru/ffOb2c6c
MTOMOIIIbI0 MOOMIJIBHOTO TeledoHa
Pemenue 3agau Ha onpeneneHue
60 9aCTOTHI U JUTMHBI 3JICKTPOMAarHUTHOU
BOJIHBI
DneKTpoMarHuTHasi IpUpoIa CBETa.
61 Cko ZI():TL cBeTa Bongosme CBOWCTBA bubmmorexa [TOK
P ’ https://m.edsoo.ru/ffob31d0
cBeTa
Hcrounnku ceera. I[IpsaMonuneitHoe
62 acpoCTpaHEHHUE CBeTa. 3aTMEHUS bbmmorexa [TOK
PacpocIp ' https://m.edso0.ru/ff0b3658
Connua u Jlynst
3aKOH OTpa)kK€HUs CBETAa. 3epKaia.
63 PemeHHep3aI[aq Ha II I/IMeHeIi-II/Ie bubnmorexa IOK
P https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAKCHHSI CBETa
64 [Ipenomiienue cBeta. 3aKoH bu6muoreka [IOK
MPEJIOMJIEHUSI CBETA https://m.edsoo.ru/ff0b3aea
[TonHOE BHYTpEHHEE OTpAKEHNE CBETA.
65 I/ICHOJ'II)?:OBZIF-II:/IG HOHHorpo BHYTPEHHETO bubmmorexa [JOK
y1p https://m.edsoo.ru/ffOb3c5c
OTpPaKCHHS B ONTHYECKHUX CBETOBOAX
66 JlaGopatopHnas pabora "HccnenoBanue



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

3aBUCHUMOCTH yTJia MPETOMICHHS
CBETOBOTO JIy4a OT yTIJIa MaJIcHUus Ha
rpaHule "BO3ayX-CTEKJIO

nn

Ypok-koHpepennus "Micnons3oBaHue

67 IIOJIHOTO BHYTPEHHETO OTPAXKECHUS:
CBETOBO/IbI, OIITUKOBOJOKOHHAS CBS3b"

68 Jlua3zel. OnTudeckas CHiia JIMH3BI bubmmorexa [JOK

https://m.edsoo.ru/ff0b3f2c

69 [TocTpoenne n300paskeHMiA B TMH3aX bubmorexa OK

https://m.edsoo.ru/ff0b444a
JlaGopatopHnast padota "Onpenenenue
PaTOpHai p P . bubnunoreka LIOK
70 (hOKYCHOTO PacCTOSIHUS M ONITHYECKOM
. " https://m.edsoo.ru/ff0b4206
CHJIBI COOMpArOLEei INH3bI

71 Ypok-koHpepeHnus "OnTudeckue bubnnoreka [JOK
JIUH30BBIE TIPUOOPHI" https://m.edsoo.ru/ffOcOa7e

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

https://m.edsoo.ru/ff0b4684

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

Pa3noxxenue 6enoro ceera B CEKTp.

74 Omnbitel HetoTona. Crnoxenue bubmuoreka [IOK
CIEKTpaIbHBIX LBETOB. [{ucnepcus https://m.edsoo.ru/ffOc0f4c
cBeTa
JlabopaTtopHas padota "OMBITHI 11O
pas3ioKeHuIo 6eI0ro CBeTa B CIEKTP U

75 bubnuotexa [JOK
BOCTIPUSATHIO 1IBETA IPEIMETOB MPH HX

HaOJII0ICHNH Yepe3 [BETOBbIE
¢buabTpel"

https://m.edsoo.ru/ff0cOe2a



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

VYpok-nipaktukym "BonHoBbie

76 CBOICTBA CBETa: IUCIICPCHUS,
uatephepennus u qudpakmus"
77 Omnsitel Pe3epdopaa u ruranerapHas bubnmnoreka HOK
MOJEJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Moaens aroma bopa
Hcnyckanue u OrIoneHue cBera
79 atomoM. KBanTel. JInHeluaTeie bubmmorexa [IOK
' ’ https://m.edsoo.ru/ff0c144c
CHEKTPBI
VYpok-npaktukyMm "Habnrogenue bubnnorexa [JOK
80 "
CIEKTPOB UCIIYCKaHUs https://m.edsoo.ru/ff0c1550
81 PamnoakTBHOCTE U €€ BHIBI bubmmorexa [JOK
A A https://m.edsoo.ru/ff0c1672
Crpoenue atomHoro siipa. Hykinonnas bubnnorexa [JOK
82
MOJEIb https://m.edsoo.ru/ff0c18ac
83 PannoakTuBHBIE NIpEBpALICHUS. bubmmnoreka HOK
N3oTomnsl https://m.edsoo.ru/ffOclal4
84 Pemenue 3agau mo teme: bubmmoteka IIOK
"PanuoakTuBHBIC MpeBpamieHus" https://m.edsoo.ru/ffOclb4a
85 [lepuon nmonypacnana
Ypoxk-koH(pepenius "PainoakTuBHbIE
86 1/13131 CHI/IS(Ib Bpn ; oze Mﬂe 17000303 (S Bubmmorexa [IOK
i | PHPOE, MEAIITE, https://m.edsoo.ru/ff0c2126
TEXHHUKE
SAnepHeie peakuu. 3aKOHBI
87 ccjlx paHeHESI 3aH${ OBOT'O M MAacCOBOT'O bubmorexa [TOK
P AR https://m.edsoo.ru/ff0c1c58
qucel
88 DHeprus CBA3U aTOMHBIX sifep. CBs3b bubnmnorexa [JOK

MAacCCBI 1 DHEPIruu

https://m.edsoo.ru/ffOcld7a



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

89

Pemenue 3apau no reme "Snepueie
peakuun"

90

91

92

93

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

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

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

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

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

94

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

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

95

[ToBTOpenue, 06o61meHue. Pemenue
PACUCTHBIX U KAYCCTBCHHBIX 3aJ1a4 110
teme "TemnoBsie mporecch”

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

96

97

IToBTrOopenue, o6o0menue. Pemenne
pacUYeTHBIX M KaYeCTBEHHBIX 3a/1a4 I10
teme "KIIJ[ TerioBsix nqurarenei"

IToBTrOopenue, o6o0menue. Pemenue

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

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

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



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

[ToBTOpenue, o6o0mIeHNE.

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

[NPOTPAMME



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

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» duszuka: 7-i kiacc: 0a30BbIN ypoBeHb: yueOHUK, 7 kiacc/ [lepbimkun .M.,

NBanoB A.U., AkiinonepHoe obiectBo «M3aaTenscTBo «IIpocBemienue»

METOJUYECKHUE MATEPHUAJIBI JIUIAA YYUTEJIA

dusuka. 7 knacc. Metoguyeckoe nocobume kK yuebHuky A.B. lMNMepbiwknHa

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET

https://oge.sdamgia.ru/

bu6mmoreka [IOK


https://oge.sdamgia.ru/

