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MHHOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢u3nke Ha ypOBHE OCHOBHOT'O OOIIETO OOpa30oBaHUs COCTaBJICHa Ha OCHOBE
MIOJIOKEHUH U TpeOOBaHUM K pe3ysibTaTaM OCBOEHUs Ha 0a30BOM ypOBHE OCHOBHOI 00pa3oBaTelbHON
nporpammsl, npeacrasieHHbix B @T'OC 00O, a takxke ¢ yuérom ¢eaepanbHoi pabodeil mporpaMmbl
BocriuTanus 1 KoHuenmmu npenoaBanus yaeOHoro npeameta «Dusukay.

Copnepkanue nporpamMmbsl 10 (hpU3MKE HAIpPaBICHO Ha (OPMHUPOBAHUE €CTECTBEHHOHAYYHOMU
IPaMOTHOCTH OOYyYalOUIMXCS U OpraHu3alMio u3yuyeHus (U3MKM Ha JesTeIbHOCTHOH ocHoBe. B
nporpamMme Mo (pU3MKe YUUTHIBAIOTCS BO3MOKHOCTH Y4eOHOTrO IMpeIMeTa B peanu3anuu TpeOoBaHUN
OI'OC OO0 k mmaHUpyeMbIM JHYHOCTHBIM M METalpeIMETHBIM pe3yjbTaTaM OOYYEHHs, a TaKKe
MEXIPEIMETHBIE CBA3M €CTECTBEHHOHAYYHBIX yUEOHBIX MPEIMETOB Ha YPOBHE OCHOBHOI'O OOILEro
oOpazoBaHws.

[Iporpamma 1o ¢u3MKe ycCTaHaBIMBAET pacHpelesieHHe y4eOHOro marepuaiga Mo rojam
o0ydeHus (1o Kjaccam), MpeiaraeT MPUMEPHYIO MOCIEI0BATEIbHOCTh U3yUEHUSI TEM, OCHOBAaHHYIO
Ha JIOTMKE Pa3BUTHS MIPEIMETHOTO COAEPKaHUs U yU€Te BO3PACTHBIX OCOOEHHOCTEN 00yUarOINXCS.

[Iporpamma no ¢usuke pa3paboTaHa C LENbI0 OKa3aHUS METOJUYECKOM MOMOIIM YUYHUTEIIO B
CO3J1aHNM paboueil MporpamMmsl 0 y4eOHOMY MpEIMETY.

dusnKa SBISETCS CHUCTEMOOOPA3YIOUIMM JUI E€CTECTBEHHOHAYYHBIX YUYEOHBIX MpPEIMETOB,
MOCKOJIbKY (hHU3MUecKre 3aKOHbI JIeKaT B OCHOBE IPOIECCOB U SBIICHUM, H3y4aeMbIX XHUMHEH,
Ouosioruei, acTpoHOMHEN U pU3NUECKOi reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHOHAYUHYIO KapTHHY
MUpa, IPeJoCTaBiIsgeT Hauboee sicHble 00pa3lbl MPUMEHEHHU Hay4YHOTO METOJ]a MO3HAHHUsS, TO €CTh
croco0a MoJTyueHus JOCTOBEPHBIX 3HAHUH O MHpe.

Opna u3 TIaBHBIX 3a/1a4 GU3NYECKOr0 00pa3oBaHMsI B CTPYKType 0011ero o0pa3oBaHusl COCTOUT
B ()OPMHUPOBAHNY €CTECTBEHHOHAYYHOM I'PaMOTHOCTH U MHTEpECa K HayKe y 00yUaroIMuXCsl.

W3yuyenne ¢u3ukn Ha 0a30BOM ypOBHE IHpEANoONaraeT OBJIAJCHHE  CIEAYIOIIUMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLUMHU €CTECTBEHHOHAYYHYIO IPAMOTHOCTB:!

HAY4YHO OOBSICHATH SIBJICHUS;
OLIEHUBATh U IOHUMATh OCOOEHHOCTH HayYHOI'O UCCIIEI0BAHHUS;
MHTEPIPETUPOBATh JAHHBIE U UCIIOJIb30BaTh HAYYHbIC 1OKA3aTeIbCTBA JJIS MIOJTY4YEHHUS BHIBOIOB.

Henmn wu3yueHuss (U3MKKM Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHHs ONpEACICHbI B
Konuenmuu npenonaBanus ydeOHoro mnpeamera «@Pusuka» B 00pa3oBaTeNbHBIX OpraHU3aLUSIX
Poccuiickoit ~ ®enepanuu, peaNM3yrONIMX  OCHOBHBIE  00II€00pa3oBaTeIbHBIC  IPOTPAMMBI,
yTBepkAEHHON pewmenuem Koismernn MunncrepctBa npocsenieHus Pocculickonn  @enepanyu
(mportoxkon ot 3 nexadps 2019 r. Ne [IK4BH).

Henu usyyenus ¢pusuku:

IpUoOpeTeHne UHTEpeca U CTPEMIIEHHs 00yUaroIIUXCsl K HAyYHOMY M3YUYEHMIO IPUPOJIbl, Pa3BUTHE UX
UHTEJUIEKTyallbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3BUTHE MPEICTABICHUA O HAYYHOM METOJ€ TMO3HaHUS M (HOPMHUPOBAHHME HCCIEI0BATEIBCKOTO
OTHOIICHHS K OKPY>KAIOLIHM SIBJICHUSIM;

(opMHpOBaHHE HAayYHOTO MHPOBO33PEHMs KaK pe3yibTaTa HM3y4EHHUs OCHOB CTPOEHHsI MaTepuu U
(yHIaMEHTaJIbHBIX 3aKOHOB (DM3UKHU;

(opmMHUpOBaHKE TPEACTABICHUN O POIH (PU3KUKHU ISl PA3BUTHUS APYTUX €CTECTBEHHBIX HAYK, TEXHUKU U
TEXHOJIOTHI;

pa3BUTHE TIPEACTABICHUN O BO3MOXHBIX cdepax Oyaymeld mnpodeccHoHaTbHON JAesSTEIHHOCTH,
CBsI3aHHOM C (PU3MKOH, MOATOTOBKA K JlaJbHEHIIeMy 00yUeHHIO B 3TOM HalpaBJICHUH.
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JlocTKeHHe 3THX Iiesieil mporpaMmsl 1o (pu3KMKe Ha ypOBHE OCHOBHOT'O 0O0IIero oOpa3oBaHUs
oOecrnieunBaeTcs PEIICHUEM CIEIYIOINX 3a4aY:
MpuoOpeTeHne 3HAaHUM O JAUCKPETHOM CTPOEHUU BEIIECTBA, O MEXaHMUYECKHUX, TEIJIOBbIX,
ANEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;
npuoOpeTeHne yMEHMH OINUCHIBaTh M OOBSACHATH (DU3MYECKHE SBJICHHUS C MCIOJIb30BaHHEM
MOJYYECHHBIX 3HAHUI;
OCBOEHHE METOJIOB pEIIEeHUsl MPOCTEHIINX pacuy€THBIX 3a/Jad C HCIOJb30BaHUEM (PU3MUECKHUX
MojieTiell, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a7a4;
pa3BUTHE YMEHHMH HaOMI0IaTh NPUPOIHbIE SBICHUS U BBIIOJIHATH OMBITHI, JaOOpaTOpHbIE PaOOTHl U
HKCIEPUMEHTAIBHBIE NCCIIEAOBAHUS C UCTIONIBb30BAaHUEM N3MEPHUTEIBHBIX IPHOOPOB;
ocBoeHHEe NMpUEMOB paboThl ¢ MH(popManuend (U3NUECKOro COAEp KaHUS, BKIIOYas MH(OpMALHIO O
COBPEMEHHBIX JOCTI)KEHUAX (PU3MKH, aHAIN3 U KPUTHUYECKOE OLICHUBaHKUE WH(OPMALINU;
3HaKOMCTBO CO cdepaMu Npo(ecCHOHAIBHOW JESITENbHOCTH, CBSI3aHHBIMH C (U3HMKOH, u
COBPEMEHHBIMU TEXHOJIOTHSIMUA, OCHOBAHHBIMHU Ha JOCTIDKEHHUSIX (PU3NUECKOM HAYKH.

Ha wusydyenme ¢usuku (0a30BbI ypOBEHb) Ha YPOBHE OCHOBHOTO o0OImIero oOpa3oBaHHs
otBoauTcs 238 vacoB: B 7 kiacce — 68 yacoB (2 yaca B Henmento), B 8 kiacce — 68 yacoB (2 Jaca B
HEJIEIIO), B 9 KJlacce — 102 yaca 3 yaca B HEJIEII0).

[Ipennaraemelii B mporpamme 1o (u3MKe MepeueHb JabopaTOPHBIX PabOT U OMBITOB HOCUT
pPEKOMEHAATENbHBIN XapaKTep, YIUTENb JIeTaeT BEIOOp MPOBENCHHS JTAOOPAaTOPHBIX paOdOT M OTBITOB C
y4€TOM HHIMBHAYATbHBIX OCOOEHHOCTEH OOYyYalomMXcs, CHHCKAa HSKCIEPHMEHTAIBHBIX 3a/1aHHH,
Ipe/ularaeéMblX B paMKax OCHOBHOT'O TOCYAAPCTBEHHOT'O SK3aMeHa 10 (pU3HKe.
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7 KJIIACC

Pa3nes 1. ®usuka u eé posib B IO3HAHUM OKPY KAIOIIEro MUpa.

®uszuka — Hayka o mnpupoge. SBiaeHus npuponabl. Pu3MUECKUE SIBICHUS: MEXaHHYECKHE,
TEIJIOBBIE, FEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckue BeNMWYMHBL. V3MmepeHune (Qu3MuUecKuX BenuuMH. DHU3HUECKHE TPUOOPHI.
[TorpemHocTs n3MepeHnid. MexayHapoaHas CUCTEMA €AMHMULI.

Kax ¢usmka u apyrue ecrecTBeHHblE HayKH M3y4aroT mpuponay. EcTecTBeHHOHAy4YHBIH METO
MO3HAHUS: HAOIIOJEHHE, TOCTAHOBKA HAYYHOT'O BOMPOCA, BBIIBIKEHUE TUIOTE3, HKCIEPUMEHT IO
MPOBEpPKE THUIOTE3, OOBsSCHEHHE HaOmomaeMoro sBleHus. Onucanue (U3NUECKUX SBICHUH C
MOMOIIBIO MOJICIIEN.

Jemoncmpayuu.

Mexanuyeckue, TEIIOBbIe, HNEKTPUUECKUE, MATHUTHBIE, CBETOBBIE SIBJICHUSI.

duznyeckue MpuOOPHI U MPOIIeIypa MPSIMBIX H3MEPEHUN aHAIOTOBBIM U ITU(POBBIM PUOOPOM.
Jlabopamopusie pabomot u onvimol.

Omnpenenenue UeHb JeNIeHUs MIKAIbl K3MEPUTEIHLHOTO MpHoopa.

H3mepeHne paccTosiHUM.

N3mepenune 00bEMa KUAKOCTH U TBEPAOTO Tea.

Omnpenenenue pa3sMepoB MabIX TEl.

N3mepenune remneparypsl Mpy NOMOIIM KUAKOCTHOTO TEPMOMETPA U 1aTYUKA TEMIIEPATYPBHI.

[IpoBenenue wuccienoBaHUs TO MPOBEPKE THUIIOTE3bl: JAJbHOCTh MOJETA MIAPUKA, ITYLIEHHOTO

TOPU30HTAIBLHO, TEM OO0JIbIIIE, YeM OOJIbIIe BHICOTA ITyCKAa.

Pa3nes 2. [leppoHayajibHbIe CBeJeHUSI O CTPOCHUM BellecTBAa.

CrpoeHnue BeliecTBa: aTOMbl U MOJIEKYJIBI, UX pa3mepbl. OIbIThI, JOKAa3bIBAIOIINE JUCKPETHOE
CTPOEHHUE BEILIECTBA.

JIBwxenue wuactuil BemiecTBa. CBSI3b CKOPOCTH JIBJKEHMSI 4YacTUI[ C TEMIIEpaTypou.
BpoyHnoBckoe nBuxkeHuwe, auddys3us. B3aumoneicTBHe dYacTHIl BeEHIECTBA: MPUTSDKCHUE H
OTTaJIKMBaHUE.

ArperaTHble COCTOSIHUS BEILIECTBA: CTPOCHUE Ta30B, KUAKOCTEH U TBEPABIX (KPUCTAITMUECKHX )
Ten. B3auMoOCBSI3b MeXAy CBONCTBAaMHM BEIIECTB B PAa3HbIX arperaTHbIX COCTOSHUSX M HX
aTOMHOMOJIEKYJISIPHBIM cTpoeHreM. OCOOEHHOCTH arperaTHbIX COCTOSHHUM BOJIBI.

Hemoncmpayuu.

Habmonenne 6poyHOBCKOTO IBUYKEHUSI.
Ha6monenue nuddysum.
Habmtonenue siBineHuit, 00BICHAIOMUXCS MPUTSHDKEHUEM WM OTTAIKHBAHUEM YaCTHII BEIIECTBA.

Jlabopamopuvie pabomot u onvimol.

Onenka AuaMeTpa aTomMa METOAOM PSIIOB (C UCIONIb30BaHUeM (oTorpaduii).
OnbITHI 1O HAOTIOJEHHUIO TETIOBOTO PACIIUPEHHSI Ta30B.
OnbITHI 10 OOHAPYKCHHUIO IEHCTBUS CHII MOJICKYJISIPHOTO TIPUTSKCHHSL.

Paznea 3. /[BukeHue U B3aUMOJAEHCTBHE TeJl.

Mexanunyeckoe nBmxeHue. PaBHomepHoe u HepaBHOMepHOe ABukeHue. CkopocTb. CpenHss
CKOPOCTb IPYU HEPABHOMEPHOM JIBH>KEHHH. Pacuér myTu U BpeMeHU JABUKEHUSI.



Al o

© N oD

SIBnenue uHepuuu. 3aKOH MHEpLUUU. B3aumoaeicTBue Ten Kak NpUYMHA U3MEHEHUS! CKOPOCTH
IBUKEHMsI Tesl. Macca kak Mepa uHEpTHOCTH Tena. [lmoTHocTh BemiecTBa. CBSI3b IUIOTHOCTH C
KOJIMUYECTBOM MOJIEKYJI B eiMHUIIE 00bEMA BEIIECTBA.

Cuiia KaKk XapakTepHCTHKa B3auMmojencTBus Ten. Cuna ynpyroctd u 3akoH I'yka. M3mepenue
CWJIBI C MOMOIIBI0 JUHAMOMeETpa. SIBleHMe TArOoTeHUs M cuia TsbkecTu. Cuia TSKECTH Ha JPYrux
mwiaHerax. Bec Tena. HeBecomocth. CroxeHWe cHJ, HalpaBI€HHbIX IO OJHOM MPSMOM.
PaBHogeiicTByromas cui. Cuna tpeHus. TpeHue cKoJbXKeHHs] U TpeHHe MoKosi. TpeHue B mpupoie u
TEXHUKE.

emoncmpayuu.

HabumroieHne MexaHn4ecKoro JIBUKEHUS Tela.

N3mepenue ckopocTy MpsIMOIUHENHOTO ABUKECHHUS.
Habumronenue siBjeHUs] UHEPIIUH.

HabmioneHne u3MeHeHus: CKOPOCTH ITPU B3aUMOJICHCTBUH Tell.
CpaBHeHuE Macc 10 B3aUMOJICHCTBUIO TEl.

CrnosxeHue cuil, HalpaBJICHHbBIX 110 OJJHON MPSIMOH.

Jlabopamopuwvie pabomot u onvimel.

OmnpeneneHue CKOPOCTH PABHOMEPHOIO BIMKEHUS (LIapUKa B KMIKOCTH, MOJEIU 3JIEKTPUYECKOTO
aBTOMOOWJIA U TaK Jiajee).

Omnpenenenue cpeiHel CKOPOCTU CKOJIBbKEHUS OpycKa WK HIapuKa [0 HAaKJIIOHHON IJIOCKOCTH.
OrnpezenieHne MmI0THOCTH TBEPAOTO Tea.

OnbITHl, 1EMOHCTPUPYIOLIME 3aBUCUMOCTh PAcTsDKEHUs (IeGopManuu) MpyKUHBI OT MPHIOKEHHON
CHUJIBI.

OnbIThI, TEMOHCTPUPYIOLIME 3aBUCUMOCTb CHJIbI TPEHHS CKOJIBKEHHS OT Beca Tejla M XapakTepa
CONPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3nen 4. /laBieHue TBEpPABIX TeJl, :KUAKOCTEH M ra3oB.

Hapnenne. CriocoObl YMEHBIIEHUS M yBeIMYeHUs NaBieHus. [laBneHue raza. 3aBUCUMOCThb
NaBjieHUs raza ot oObéma, TemmepaTypsl. [lepenaua maBieHuss TBEPABIMU TENAMHU, KUAKOCTIMU U
razamu. 3akoH [lackans. [IlneBMaTnyeckue MalmHbl. 3aBUCUMOCTD JABJICHUS KUKOCTH OT TJTyOUHBI.
I'mapocrarudeckuit mapanokc. Coolmaromiyecs cocyipl. I 'napaBinyeckiue MeXaHu3MBl.

Atmocdepa 3emin u atMocdepHoe AaBineHue. [[puanHbI CynecTBOBaHUS BO3LYITHONH 000I0UKH
3emuin. Ombit Toppuderm. M3mepeHne atMOoChEpHOTO ITaBJICHHS. 3aBUCHMOCTH aTMOC(HEpHOTo
JTaBJICHUS OT BBICOTHI HaJl ypoBHEM Mops. [Ipubops! A uaMepeHus: arMochepHOro AaBJIEeHUS.

JleiicTBHE KUAKOCTH U Ta3a Ha MOTPYyKEHHOE B HUX Tello. BriTankuBaromas (apXxumenoBa) cuma.
3akoH ApxuMmena. [InaBanue ten. Bosayxomnnasanue.

Jemoncmpayuu.
3aBUCUMOCTBD JAaBJIEHUS T'a3a OT TEMIIEPATYyPBI.
[lepenaua naBneHus KUIKOCTHIO U Ta30M.
CooOrmarommecs COCy/Ibl.
I'mppaBnnueckuii npecc.
[IposiBnenune aecTBUs aTMOCHEPHOTO AABICHHUS.
3aBUCHMOCTh BBITAJIKMBAIOIIEH CHIIBI OT 00bEMA MOTPY>KEHHOM YaCTH TeNa U IUIOTHOCTH KHUJIKOCTH.
PaBeHCTBO BBITAJIKMBAIOUIEN CUJIbI BECY BBITCCHEHHOM KUJIKOCTH.
VYcnoBue maBaHus TeJl: IUIABaHUE WU MOTPY>KEHUE TEN B 3aBUCUMOCTH OT COOTHOLIEHHUS IIJIOTHOCTEH
TeJa U )KUJIKOCTH.

Jlabopamopusie pabomot u onvimel.
HccnenoBanue 3aBUCUMOCTH Beca Tella B BOZle OT 00bEMa MOrpy>KEHHON B )KUKOCTh YaCTH TeJa.
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Onpenenenne BITAIKUBAIOIIEH CUIIBI, IEHCTBYIOIIEH HA TEJIO, IOTPYKEHHOE B HKHUIAKOCTb.

[IpoBepka HE3aBUCMMOCTH BBITAJIKHUBAIOIICH CHJIbI, ACHCTBYIOUIEH HA TEJO B XKUJIKOCTH, OT MacCChl
Tena.

OnbIThl, AEMOHCTPUPYIOUIME 3aBHCHUMOCTh BBITAJKHMBAIOLIEH CWIIBL, JACHCTBYIOHNIEH Ha TEJIO B
KHUJIKOCTH, OT 00bEMA MOTPYKEHHOM B KHUJIKOCTh YaCTH TeJa U OT INIOTHOCTHU >KUKOCTH.
KoHcTpynpoBanne apeomeTpa Wil KOHCTPYUPOBAHUE JIOJKHU U ONIPEACIICHHE €€ IPYy30I0AbEMHOCTH.

Pa3nes 5. PaGoTa n MOIIHOCTB. JHeprusi.

Mexanundeckas pabota. MOIIHOCTS.

[IpocTble MexaHM3MBI: pbluar, OJIOK, HAKJIOHHAS IUIOCKOCTh. [IpaBHii0o paBHOBECHsS phluara.
[IpumeneHne mpaBuia paBHOBECHsI pblyara K 070Ky. «3osoToe mpaBuio» mexaHuku. KIIJ] mpocteix
MexaHu3MoB. [IpocTeie MexaHU3MBbI B OBITY U TEXHHKE.

Mexanunyeckas sHeprus. Kunernueckas 1 noTeHIMalnbHas 3Heprus. lIpeBpaiienne oqHoro Buaa
MEXaHUUYECKOHN 3HEPTUHU B APYToil. 3aKOH COXPAaHEHUS SJHEPTUU B MEXAHHUKE.

Jemoncmpayuu.

[Ipumepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopuwvie pabomot u onvimel.

Omnpenenenue pabOThl CWJIBI TPEHUS NPU PABHOMEPHOM JBIKEHMM Tella 1O TOPU3OHTAIBHOMN
IIOBEPXHOCTH.

HccnenoBanue ycioBuii paBHOBECHs pblyara.

N3amepenne KIIJI HakTOHHOM MJIOCKOCTH.

N3yyenue 3aKkoHa cOXpaHEHMsI MEXaHUYECKON YJHEPIUH.

8 KUIACC

Pa3nen 6. TenioBble siBjIeHHS.

OCHOBHBIE TOJOXEHUSA MOJIEKYJISIPHO-KMHETUYECKOM TEOpPUU CTPOCHMs BemlecTBa. Macca u
pa3mepbl  aToMOB M MoOJeKyld.  OmnbITel,  MNOATBEPKAAIOUIME  OCHOBHBIE  IOJIOYKEHUS
MOJIEKYJISIPHOKMHETHUYECKON TEOpHUH.

Mopenu TBEPAOTO, KUIKOTO W Ta3000pa3HOTO COCTOSHMM BemiecTBa. Kpucrammmueckue u
amopdubie Tema. OOBSICHEHHE CBOMCTB Ta3oOB, JKHAKOCTEH W TBEPHABIX TET HAa OCHOBE TOJIOKCHHI
MOJIEKYJISIPHO-KUHETUUECKOW Teopun. CMaurMBaHUe U KaNWUISPHBIE sIBJICHUS. TemioBoe paciupeHue
U CXKaTHe.

Temnepatypa. CBsi3b TEMIIEpaTyphbl CO CKOPOCTBIO TEIJIOBOTO JABUKEHUS 4acTUIl. BHyTpeHHss
sHeprus. CrnocoObl U3MEHEHHsI BHYTPEHHEH SHEpruu: TeIuionepenaya u copepiueHrue padboTsl. Bussl
TEIJIONEepeIayu: TEIUIONPOBOIHOCTh, KOHBEKIUS, U3ITyUYECHHE.

KonnuectBo TemnoTel. YienbHas TEIJIOEMKOCTh BeEIIECTBA. TemmooOMEH U TEeIIoBOE
paBHOBecHe. YpaBHEHHE TeIIloBoro Oananca. IlnaBieHne © OTBEplIEBaHHE KPUCTATUIMUECKUX
BeIEeCTB. YAelbHas Teriota IuiaBieHus. [lapooOpazoBanne u xonjaeHcamnus. Mcmapenue. Kumnenue.
VYaenbHas TemioTa mnapooOpa3oBaHMs. 3aBUCMMOCTb TEMIIEPATypbl KHUIIEHHS OT aTMochepHOro
JTaBJICHUSI.

BnaxnocTs Bo3ayXa.

OHeprus TOIIMBaA. Y IelbHas TEII0TAa CTOPAHUS.

[Tpunnumer padoTte! TemnoBbix aurateneii KIIJI TerumoBoro apurarens. TemmoBbie ABUTATEIN U
3allUTa OKPY>KArOLIEH CpeJibl.

3aKOH COXpaHEHUs U MPEBPAIICHUS YHEPTUHU B TEIJIOBBIX MPOIIECCAX.

Hemoncmpayuu.

Habmonenue 6poyHOBCKOTO IBUYKEHUSI.
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10.
11.
12.
13.

Ha6monenue nuddysum.

HaGuroienue SBICHMI CMAaYMBaHUS W KAMAJUTSIPHBIX SBJICHUM.

HabmroneHne TerioBoro pacumpeHust Tel.

W3meHeHue naBneHus ra3a npu n3MeHeHHH 00bhEMa U HarpEeBaHUH WITH OXJIAXKICHUH.
[IpaBuna u3mMepeHus TeMmepaTyphl.

Bunael Terionepenayn.

OxJaxkIeHre TP COBEPIICHUH PaOOTHI.

HarpeBanue npu coBepiieHHH pabOThl BHEITHUMHU CHIIAMH.

. CpaBHeHUE TEIIOEMKOCTEN Pa3IMYHBIX BEILIECTB.

. HaGmronenue kumneHus.

. HaGmronenne mocTostHCTBA TeMIIEpaTyphl MPH TIJIaBICHUH.
. Monenu TenIoBbIX IBUTaTEICH.

Jlabopamopuwvie pabomot u onvimel.
OnbITH IO OOHAPYKEHHIO IEHCTBUS CHIT MOJIEKYJISIPHOTO IPUTSHKECHUSI.
OnbIThI 10 BRIpAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MIIM caxapa.
OnpIThI 10 HAOTIOJECHHUIO TETIOBOTO PACIIMPEHHSI Ta30B, )KUIKOCTEH U TBEPABIX TEI.
Omnpenenenue AaBIeHUS BO3AyXa B OAJUIOHE IINPHILIA.
OmnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTH JABJICHHUS BO3JIyXa OT ero o0bEMa W HarpeBaHUsS WU
OXJIaKICHUSI.
[IpoBepka TUINOTE3bl JMHEWHON 3aBUCHUMOCTH [UIMHBI CTOJIOMKA >KUIKOCTH B TEPMOMETPUUYECKOM
TpyOKe OT TeMIeparyphl.
Habmionenne n3mMeHeHus: BHYTPEHHEH SHEPTHH Tella B pe3yJibTaTe TEIUIonepe1aun U paboThl BHEITHUX
CHIL
HccnenoBanue sBieHUs TEMIOOOMEHA MPU CMEIIMBAHUN XOJIOJHON U TOpsiueit BOJIBI.
OmnpeneneHue KOJIMYECTBA TEIJIOTHL, IIOJyYEHHOTO BOJOH TMpH TEMI0OOMEHe C HarpeTbiM
METAJNINYECKUM LIMJIUHAPOM.
Onpenenenue yneabHON TEIUIOEMKOCTH BEILIECTBA.
HccnenoBanue npoiecca uCnapeHusl.
OmnpeneneHne OTHOCUTENBHOMN BIIaXKHOCTH BO3/yXa.
Onpenenenue yeabHON TEIUIOTHI IUIABJICHUS JIBJA.

Pasznen 7. DiekTpuyeckue 1 MArHUTHBIE SIBJI€HHS.

OnekTpuzanusa Tel. [[Ba poja siaekTpudeckux 3apsaiaoB. B3anmmoneincTBHe 3apsyKEHHBIX Tell.
3akon Kynona (3aBUCHMOCTb CHJIBI B3aWMOJCWUCTBUS 3apsDKEHHBIX Tel OT BEIUYUHBI 3apsioB U
PacCTOSHUS MEXy TEJIaMu).

Onekrpuueckoe mnozie. Hampsok€HHOCTH 3nekTpuueckoro nois. IlpuHnun cynepno3unuu
AJIEKTPUIECKUX T0JIeH (Ha KaYECTBEHHOM yPOBHE).

Hocurenu snexTpuueckux 3apsioB. DJIeMEHTapHBIA dleKTpudeckuil 3apan. CTpoeHue aroma.
IIpoBOAHMKY M TUANEKTPUKH. 3aKOH COXPAHEHMSI AJIEKTPUUECKOTO 3apsia.

DneKTpuYecKuid TOK. Y CJI0BHSI CYIIECTBOBAHHUS AIEKTPUUECKOr0 TOKa. MICTOUHMKN OCTOSTHHOTO
ToKa. JIeMCTBUS SJIEKTPUUYECKOTO TOKA (TEIJIOBOE, XMMUYECKOE, MarHUTHOE). DJIEKTPUUECKUA TOK B
KHUJKOCTAX U razax.

Onexrpuueckas nenb. Cuna Toka. JnekTpuyeckoe HarnpspkeHue. COnpoTHBIIEHUE ITPOBOAHMKA.
VYaenbHoe compoTHBiIEHHE BemiecTBa. 3akoH Oma i ywactka uenu. llocienoBatenbHoe u
napajuiesibHOe COeIMHEHNE TIPOBOIHUKOB.

PaGora u mMouiHOCTH 3€KTpUYecCKOTro Toka. 3akoH Jxoyns—Jlenmna. DiekTpudeckue Henu U
NOTpeOUTENH IEKTPUIECKOi sHeprun B ObITY. KopoTkoe 3aMbIkaHUeE.
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[TocrossHHBIE MarHuThHL. B3auMOJEHWCTBHME MOCTOSIHHBIX MAarHuToB. MarHutHoe moJe.
MarnuTtHoe mojie 3eMJIM U €ro 3HadeHue g Ku3HU Ha 3emuie. OnbIT OpcTena. MaruutHoe moljie
AJIEKTPUIECKOTO TOKa. [[puMeHeHHne >JIeKTPOMarHUTOB B TEeXHUKE. [[elicTBME MAarHMTHOTO TOJS Ha
MPOBOJIHUK C TOKOM. DJIEKTPOJABUIATENb MOCTOSIHHOTO TOKA. VCMonb30BaHME 3NEKTPOJBUraresicii B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneitel  ®apanes.  SBneHue  snekTpoMarHuTHOM — mHAyknuu.  IlpaBwio  Jlenna.
Onektporereparop. CmocoObl TOMYyYEeHHS  DJCKTPUYSCKONM  DHEPruu. DIJIEKTPOCTAHIIMA  Ha
BO300HOBIISIEMBIX HCTOUHUKAX YHEPTHH.

emoncmpayuu.

DneKTpu3aus Tel.

JIBa poJia SIEKTPUYECKUX 3apsiI0B U B3aUMOJICHCTBUE 3apsHKEHHBIX TEIT.
Y CTpolCTBO U IEMCTBUE SJIEKTPOCKOIA.

DNeKTpOoCTaTUUECKask MHIYKIHUA.

3aKOH COXpaHEHUs IEKTPUUECKUX 3aPSI0B.

[IpoBOTHHUKY U AUDIICKTPUKH.

MopenupoBaHue CUIOBBIX JIMHUI 3JIEKTPUYECKOTO MOJIS.

HcTtoynnky nocTostHHOTO TOKA.

JIefiCTBUA DIIEKTPUYECKOTO TOKA.

. DIIEKTPUUECKUH TOK B KUIKOCTH.

. T'a30BbIi1 pazps.

. 3mepenue cuiibl TOka aMIepMETPOM.

. 3mepenue 351eKTpuuecKoro Hanps>KeHUs! BOJIbTMETPOM.

. Peocrar u mara3uH cOnpOTHBIICHUM.

. BzanmopeicTBre MOCTOSIHHBIX MarHUTOB.

. MopaenupoBaHre HEBO3MOKHOCTH PA3CICHUS MOJIOCOB MATHUTA.
. MopaenupoBaHre MarHUTHBIX MOJIEH MOCTOSTHHBIX MarHUTOB.

. OmbIT Opcrena.

. MarauTHoe noJsie Toka. DJIeKTPOMarHur.

. JleficTBHE€ MarHUTHOTO TNOJI HAa IPOBOJIHUK C TOKOM.

. DIIEKTPOJBUTATENb MOCTOSHHOTO TOKA.

. UccnenoBanue siBeHUs 3J€KTPOMAarHUTHON WHIYKITUH.

. OnpiTel Dapagnes.

. 3aBUCHUMOCTH HampaBlIeHUs HHIYKIIMOHHOTO TOKA OT YCJIOBHIA €r0 BOZHUKHOBEHHUSI.
. DIIEKTPOreHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopusie pabomot u onvimol.
OnbITH IO HAOTFOICHUIO STCKTPU3AIIUH TEJT WHAYKIIUESH U TIPU CONPUKOCHOBEHUH.
HccnenoBanue neicTBUS 3IEKTPUIESCKOTO MO HA IPOBOJIHUKU U TUDIIEKTPUKH.
COopka 1 mpoBepKa padOTHI IEKTPHUUECKOH IETTH MOCTOSIHHOTO TOKA.
W3mepenue u perympoBaHme CHIIBI TOKA.
W3mepeHune u peryampoBaHue HapsHKEHUS.
HccnenoBanue 3aBUCHMOCTH CHIIBI TOKA, HIYIIETO Y€pe3 PE3UCTOP, OT CONPOTHUBICHHS PE3UCTOPA U
HaMpPsDKEHUS Ha Pe3UCTOpe.
OnBITHI, EMOHCTPUPYIONIUE 3aBUCHMOCTH 3JICKTPHUECKOTO COMPOTHBIICHUS IMPOBOJAHHUKA OT €ro
JUTMHBI, TUIONIAIN TIONIEPEYHOTO CEYCHHUS M MaTepraa.
[TpoBepka mpaBuiia CI0KECHUS HAPSHKCHUH MPH MOCIIET0BATEILHOM COSJIMHEHHUH JBYX PE3UCTOPOB.
[TpoBepka mpaBuiIa 1Jis CUIIBI TOKA MPH MAPAILICITBHOM COSTUHEHUH PE3UCTOPOB.
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Omnpenenenue pabOThI AIEKTPUYECKOTO TOKA, HIYIIETO Yepe3 Pe3ucTop.

Omnpenenenne MOIHOCTH ANEKTPUYECKOT0 TOKA, BBIJIEISIEMON Ha pE3UCTOPE.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HIIYIIETO Yepe3 JTaMITOUKY, OT HAIPsHKEHUS Ha HE.
Onpenenenne KIIJ[ narpeBatens.

HccnenoBanue MarHuTHOTO B3aMMOJIEHCTBHSI IOCTOSIHHBIX MArHUTOB.

N3yueHrne MarHuTHOTO TOJISL TOCTOSTHHBIX MarHUTOB NIPH UX 00BEITMHEHUU U Pa3/IeICHUH.
HccnenoBanue neicTBUA SIEKTPUUIECKOTO TOKA HA MATHUTHYIO CTPETIKY.

OnbIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh CHUJIbI B3aHMMOJCHCTBHS KATYIIKM C TOKOM U MarHura ot
CUJIBI TOKA U HAIIPaBJIEHUS TOKA B KaTYILKE.

N3yuenue neicTBUSI MArHUTHOTO TIOJISI HA POBOAHUK C TOKOM.

KonctpyunpoBanne u usyueHue padoThl JIEKTPOABUTATEIIS.

Namepenne KIIJI snekTpoaBuraTeIbHONM YCTAaHOBKH.

OnpIThl MO HCCIEAOBAHUIO SIBJICHUS SJEKTPOMArHUTHOW MHAYKIMH: HUCCJIEIOBAHME W3MEHEHHI

3HAYEHUS U HallpaBJICHUs UHIAYKIIMOHHOTO TOKA.
9 KJIACC

Pasnen 8. Mexanuyeckue siBJICHUS.

Mexannyeckoe naBmxeHue. MarepuanbHas Touka. Cucrema otrcuéta. OTHOCHUTEIBHOCTh
MEXaHUYECKOr0  JBWXKEHUs. PaBHOMEpHOe  mpsMoJiMHEHOEe  nBWkeHue. HepaBHoMepHOe
npsIMOJTHEITHOE JIBIKeHHEe. CpellHssl © MTHOBEHHAsI CKOPOCTH TeJa MPYU HEPaBHOMEPHOM JIBHIKECHHH.

VYckopenue. PaBHOyckopeHHOe mpsmMoiuHeiHoe nBmkeHue. CBoOomHoe maaeHue. OMbIThI
lanunes.

PaBHOMEpHOE ABMXKEHHE 110 OKpY>KHOCTH. [lepron u yactoTta obpaienus. JIuneiinas u yriosas
cKOpocTH. LleHTpocTpeMHUTENbHOE YCKOPEHHUE.

ITepBriit 3akoH HrproTona. Bropoit 3akon Herotona. Tpermit 3akon Herotona. I[lpunuumn
CYHEPIIO3ULINH CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHMs: CHila TPEHUS CKOJbXEHHS, CUJIA TPEHMs MOKOS,
JpYTUE BUJBI TPEHUS.

Cuna TsHKeCTH U 3aKOH BCEMHUPHOIO TATOTEHHUA. Y CKOpPEHHE CBOOOIHOrO majaeHus. [[BuxeHue
maHeT Bokpyr Connua. IlepBas kocMuueckas ckopoctb. HeBecoMoCTh U eperpy3ku.

PaBHOBecue MartepuanbHOU TOYKH. AOCONIOTHO TBEpHOE Teno. PaBHOBecwe TBEpPAOro Tena C
3aKpEIUIEHHON OChIO BpaleHuss. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynsc Tena. M3menenuwe wummynbca. WmMnynbe cuiibl. 3aKOH COXpPAHEHHS HUMITYJIbCA.
PeakTuBHOE ABMXKEHUE.

Mexanuueckas paboTa ¥ MOIIHOCTh. PaboTa cuil TsKeCTH, ynpyrocTd, TpeHus. CBsi3b SHEPTrUu
u pabotel. [loTeHIMaIbHAS dHEPTHS Tela, MOJHATOTO HaJ MOBEPXHOCTHIO 3eMiM. lloTeHIuanbHas
SHeprus cxarod npyxuHbl. KuHerndeckas sHeprus. TeopeMa O KHHETUYECKOW HSHEPrUU. 3aKOH
COXpaHEHUsI MEXaHUYECKOW SHEPTUH.

Jemoncmpayuu.

HaburoieHne MexaHn4ecKoro IBUKEHUS TeJla OTHOCUTEIBHO Pa3HBIX TEJl OTCUETA.

CpaBHeHHME TyTeHd W TPACKTOPHUI JABMIKEHHS OJHOTO M TOTO K€ TeJla OTHOCHTEIBHO PA3HBIX TEN
OTCYETA.

N3mepenune ckopoCcTy U yCKOPEHUS MPSIMOIUHENHOTO JBUKEHUS.

UccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JABUKCHUSI.

HaGmonenue aBukeHus Teaa mo OKpyKHOCTH.
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HabGmronnenne MexaHMUYECKHUX SIBICHHH, MPOUCXOAANMX B cucteme orcuéra «Temexka» mpu e
PaBHOMEPHOM M YCKOPEHHOM JIBHYKEHUHM OTHOCHUTEIHHO KaOUHEeTa (PU3UKH.
3aBUCUMOCTbH YCKOPEHHMS T€JIa OT MAcChl Tejla U ACHCTBYIONIEH HAa HETO CUJIBI.
Habmronenne paBeHcTBa CUJT IPU B3aUMOJICUCTBUU TEJl.
N3menenune Beca Tena npu yCKOPEHHOM JIBUKEHUU.
IIepenava nmmysbca Ipu B3aMMOIECHCTBUM TEIL.
[IpeobpazoBanus YHEPTUN TTPH B3aUMOICHCTBUH TETI.
CoxpaHeHHne UMITyJIbca MTPU HEYIPYTOM B3aUMOJACHCTBUU.
CoxpaHeHHne UMITYJIbca MTPHU a0COMIOTHO YIPYTOM B3aUMOCHCTBHH.
HaOGmtonenue peakTHBHOTO JIBHKEHHUSL.
CoxpaHeHne MEXaHUYECKON IHEPTUH NTPU CBOOOIHOM Ia/ICHUH.
CoxpaHeHne MeXaHU4eCKOW YHEPTHH MPH IBHXKEHUU TeJla MO IeHCTBUEM NPYKHUHBI.

Jlabopamopuwvie pabomot u onvimel.
KonctpyupoBanue Tpakra 1yisi pa3roHa W JaJbHEUIEr0 PAaBHOMEPHOTO JBIDKCHHS IIapuKa WU
TEJICHKKH.
Omnpenenenue cpeaHel CKOPOCTH CKOJNbKEHUs Opycka WIM JABMXKEHUS IIapuKa [0 HaKJIOHHOU
IJIOCKOCTH.
OrnpezerieHre yCKOPEHUs Tejla Mpy paBHOYCKOPEHHOM JBHYKEHUH 10 HAKJIOHHOW MJIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH TMYTH OT BPEMEHHU MPU PABHOYCKOPEHHOM JIBIDKCHHH 0€3 HavYalbHOU
CKOPOCTH.
[IpoBepka TUMOTE3bI: €CIAM MPH PABHOYCKOPEHHOM [IBIXKEHHUH O0€3 HadaJbHOW CKOPOCTH MYyTH
OTHOCATCS KaK psiJi HEUETHBIX YHUCEII, TO COOTBETCTBYIOIIME TPOMEKYTKH BPEMEHH OJJUHAKOBBI.
HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHUSI OT CHIJIBl HOPMAJIBHOTO JIABJICHUS.
Omnpenenenne kodppuimeHTa TPEHUS CKOIBKCHHS.
Omnpenenenne KECTKOCTU MPYKUHBI.
Ompenenenne pabOThl CUIIBI TPEHHUS] TPU PABHOMEPHOM JBIKEHHUU TeNla [0 TOPU3OHTAIBHOMN
TTOBEPXHOCTH.

. Ompenenenne paboOThl CHIIBI YNPYTrOCTH MPHU MOABEME Ipy3a C HCIOIb30BAaHHEM HEMOJBUKHOIO U

MOJIBI>KHOTO OJIOKOB.
N3yuenue 3akoHa COXpaHEHUSI SHEPTUH.

Pa3znen 9. Mexanuyeckue KoJjae0aHUS U BOJHBI.

KonebarenpHoe paBmkeHue. (OCHOBHBIE XapaKTEPUCTUKH KOJEOAHWI: TEpHOJ, 4YacToTa,
amMIuinTyaa. MatemaTHuecKuil ¥ Ipy>KMHHBIN MasTHUKU. [IpeBpalienre sHepruu npu kojaedaTearbHOM
JBUKEHUH.

3aryxaromme KosneOaHus. BbiHyXaIeHHbIC KoneOanus. Pe3onanc. MexaHWUYeCKHe BOJIHEIL.
CgolicTBa MexaHW4YeCKuX BOJH. [Ipo/onbHbIe W TOnepeyHble BOJIHBI. J[JIMHA BOJIHBI U CKOPOCTH €€
pacnpocTpaHeHusi. MexaHn4ecKue BOJIHBI B TBEPIOM TeJie, CEHCMUYECKUE BOTHBI.

3Byk. ['poMKOCTH 3BYKa ¥ BbIcOTa TOHA. OTpakeHue 3ByKa. IHPpa3ByK U yIbTPa3BYK.

Jemoncmpayuu.

Hab6monenue konebanuii Tes1 moa 1eHCTBUEM CHIIBI TSDKECTH M CHITBI YIIPYTOCTH.
Habmonenue xonebanuii rpy3a Ha HUTH U Ha TIPY>KHUHE.
Habmroienne BoIHYKICHHBIX KOJIeOaHUH U pe30HaHca.
PacnipocTpanenue npogoabHbBIX U MTONEPEUHBIX BOJIH (HA MOJIEIIN).
Habumroienne 3aBUCHMOCTH BBICOTHI 3ByKa OT YacCTOTHI.
AKYyCTHUYECKUI pE30HaHC.
Jlabopamopuvie pabomot u onvimol.
10
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OmnpezeneHue 4acTOTHI U MEPHOAA KOJIeOaHUH MaTeMaTHYECKOTO MasiTHUKA.
Omnpenenenne 4acTOTHI U MIEPHOAA KOIeOaHUH TPY>KUHHOTO MasTHUKA.
HccnenoBanue 3aBUCUMOCTH IIEpHOa KoJeOaHU MOBEIIEHHOTO K HUTH Ipy3a OT JJIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH TieproAa KoJeOaHUN NPy KMHHOTO MasiTHUKA OT Macchl Ipy3a.
[IpoBepka HE3aBUCUMOCTH MEpHo/ia KojiebaHuil rpy3a, MOABEIIEHHOT0 K HUTH, OT Macchl rpy3a.
OmnbITH, JEMOHCTPUPYIOIIUE 3aBHCUMOCTh TEpHO/Aa KOJeOaHU MpPYKUHHOTO MAasTHHUKA OT MacChl
rpy3a U KECTKOCTH MPYKUHBI.
N3mepenue yckopeHust CBOOOTHOTO MaCHHUSL.
Pa3nes 10. D1eKTpOMarauTHoOe 1oJie H 3JICKTPOMATHUTHBIC BOJIHBI.
DONEeKTPOMarHUuTHOE MoJie. DJIEKTPOMAarHUTHble BOJHBL. CBOMCTBA 3JEKTPOMArHUTHBIX BOJIH.
[Ikana 31eKTpOMarHUTHBIX BOJIH. VICIIO/Ib30BaHNE AJIEKTPOMArHUTHBIX BOJIH J1JIsi COTOBOM CBSI3H.
DnekTpoMarHuTHas npupoza ceeta. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.
emoncmpayuu.
CBolicTBa 3JIEKTPOMATrHUTHBIX BOJIH.
BonHoBEBIE CBOlICTBA CBETA.
Jlabopamopuwvie pabomot u onvimel.
W3ydenue cBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C MTOMOIIBIO MOOMIIBHOTO Tese(oHa.
Pa3znea 11. CBeToBLIe IBJICHUS.
JlyueBas monensb cBeta. Mctounuku cBera. [Ipsamonnnelinoe pacpocTpaHeHre cBeTa. 3aTMEHUS
Counua u JIynsl. Otpaxenue cBeta. [lnockoe 3epkano. 3aKOH OTpaKEHHs CBETA.
IIpenomnienne cBera. 3akoH npenoMieHus: cBeTa. [lonHOe BHyTpeHHEE OTpak€HUE CBETa.
Hcnonb30BaHne NOJHOTO BHYTPEHHETO OTPAXKEHUS B ONITUYECKUX CBETOBOJIAX.
Jlunza. Xox nyuer B ymH3e. OnTHdeckas cuctema ¢oToarnmapara, MUKPOCKOTAa W TEJIECKOIa.
I'na3 kak ontuyeckas cucrema. biM3opykocTs U JalbHO30PKOCTb.
Paznoxenue Oenoro cera B crekTp. OmbiTel HptoToHa. CrokeHue CIEKTpaabHBIX I[BETOB.
Hucnepcus csera.
Jemoncmpayuu.
[IpsimonHEHOE pacipoCTpaHEHUE CBETA.
OtpaxxeHue cBera.
[onmyuyenne n300pakeHUA B TNIOCKOM, BOTHYTOM H BBITYKJIOM 3€pKasiax.
[Ipenomiienue ceera.
OnTHuYecKuil CBETOBOI.
Xon nyyeil B cobuparoiieii TmH3e.
Xo JIydeil B paccenBarolel JIMH3E.
[Tonydyenne n300paxeHui ¢ TOMOIIbIO JINH3.
[Ipunnun nevictBus goroamnmnapaTa, MUKPOCKOTIA M TEJIECKOIIA.

. Monens rinaza.
. Paznmoxenue 6emoro cBera B CIEKTP.
. [omyuenue Genoro cBeTa Mpu CI0KEHUU CBETA PA3HBIX I[BETOB.

Jlabopamopuwvie pabomot u onvimel.
HccnenoBanue 3aBUCUMOCTH yTila OTPaXEHUSI CBETOBOT'O JIy4a OT yIJla MaJeHus.
N3ydenne xapakTepuCTHK N300pakeHUS MIPeIMeTa B TUIOCKOM 3epKaJie.
HccnenoBanne 3aBUCUMOCTH yrIjla IPEJIOMIIEHHS CBETOBOIO Jiydya OT yIJla MaJeHUs Ha TpaHMIe
«BO3IyX—CTEKIIO».
[Tonydenue n3o06paxeHuii ¢ TOMOIIbIO COOMPAIOLIEH JINH3HI.
Omnpenenenne HOKYCHOTO PACCTOSHUS M ONTHYECKON CHIIBI COOMPAIOIIEH TUH3HI.
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OmnBITH IO PA3JIOKEHHUIO OEJIOro CBETa B CIIEKTP.
OmnBITH IO BOCIIPUATHUIO I[BETA PEMETOB MPH WX HAOIIOJCHUN Yepe3 IBETOBBIE (PHIIBTPHI.

Pazgen 12. KBanToBbIE siBJICHHS.

Oneitel Pezepdopna m mmanerapHas monenb aroma. Mopaenb atroma bopa. HMcmyckanue wu
norJionieHre ceera atomoM. KBauTel. JInHelyaTsie CIIEKTPHI.

PamnoaktuBHOCTE. Anb(a, OeTa- M ramma-uznydeHus. CTpoeHue aTOMHOTO sipa. HykioHHas
Mozenb atoMHoro sjpa. M3oronsl. PanuoaktuBHble npespaieHus. [lepuon monmypacnasa aTOMHBIX
szep.

SnepHble peakuMu. 3aKOHBI COXPAHEHHUS 3apsiIOBOTO U MAaCCOBOTO YHCEN. ODHEPIrHs CBA3U
aTOMHBIX sfep. CBsi3p Macchl W 3Hepruu. Peakuum cuHTe3a u aeneHus saep. VICTOUHMKM 3Hepruu
CoJHIa 1 3BE31.

SAnepnas sHepreTuka. JleiicTBUs paAMOaKTUBHBIX U3JIyYEHUHN Ha )KUBbIE OPTaHU3MBI.

emoncmpayuu.

CrieKTphbl U37Ty4eHUs U MOIJIOIIEHNUS.

CrieKTphbl pa3ayHbIX I'a30B.

CrnexTp BozmopoJa.

Habmionenue TpekoB B kamepe BuibcoHa.

Pabora cuérunka HOHU3UPYIOIUX U3TYUCHUH.

Perucrpanus uznmydeHus: npupOHBIX MUHEPAIOB U IPOTYKTOB.

Jlabopamopuwvie pabomot u onvimel.

Habmroienre CrionHbIX U IMHEWYAThIX CIIEKTPOB H3ITYUCHHUS.
HccnenoBanue TpeKOB: U3MEPEHUE SHEPTHH YACTHUIIBI IO TOPMO3HOMY Iy TH (TI0 oTorpadusim).
N3mepenue pagnoakTuBHOro (oHa.

IHoBTOPUTEIHbHO-0000IIAIOIIUIA MOTYJIb.

[ToBTOpUTENEHO-00001IAIONINI MOY/Ib MpEAHA3HAYEH JJIS CUCTEeMaTHU3aluu U O00O0OIIEeHUs
MIPEIMETHOTO COZAEPkKaHUS U ONbITA JAEATEIbHOCTH, MPUOOPETEHHOIO IPHU H3YYEHMHM BCEro Kypca
¢u3MKM, a Takke JUIsl MOJATOTOBKM K OCHOBHOMY TOCYAApCTBEHHOMY 3K3aMEHY MO (U3UKE s
oOydJaronuxcs, BRBIOPaBIIUX 3TOT YU4eOHBIN MpeIMeT.

[Ipu M3yueHun JaHHOTO MOAYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUBI I€ATEIbHOCTH, Ha
OCHOBE KOTOPBIX O0ECIEUMBAETCS JOCTHKEHHE NPEIMETHBIX M METalpeAMETHBIX IIAaHUPYEMBIX
pe3ynbTaToB 00ydeHus, (opMUpyeTCS eCTeCTBEHHOHAy4YHas TIPaMOTHOCTh: OCBOEHHE HAy4YHBIX
METOJIOB UCCIIEIOBAHUS SBJICHUI IPUPOJIBI M TEXHUKH, OBJIaICHNE YMEHUSIMHU OOBSICHATH (hrU3HuecKue
SIBJICHUS, TPUMEHSAsS TOJIydYeHHbIE 3HAaHMs, pellaTh 3aJadyd, B TOM YHCIIE€ KayeCTBEHHbIE W
SKCHEPUMEHTAJIIbHBIEC.

[IpyHIMIIHANBHO NEATENBHOCTHBIA XapaKTep JAHHOTO pasjera peain3yercs 3a CU4ET TOro, 4To
oOyuJaroluecs BHIMOIHSIOT 33aHHs, B KOTOPBIX UM MpeJiaraeTcs:

Ha OCHOBE MOJyYEHHBIX 3HAHUU PACIIO3HABATH U HAYYHO OOBICHITH (PU3NUYECKUE SIBICHUS B
OKpY>Karolle NPUPOJIE U MOBCEAHEBHON KU3HU;

HCIIOJIb30BAaTh HAay4HbIE METOJbl MCCIEAOBAHUSA (PU3NYECKUX SIBICHUH, B TOM 4YHUCIE JUIS
MIPOBEPKHU THIOTE3 U MOJTYUYECHHSI TEOPETUUECKUX BBIBOJIOB;

OOBSICHATH HAYYHBIE OCHOBBI HanOOJee BaKHBIX JOCTH)KEHUN COBPEMEHHBIX TEXHOJOTUMN, HAPUMED,
MPAKTUYECKOT0 MCIOJIb30BAHUS PA3NMUHBIX UCTOYHUKOB SHEPIHMHM HA OCHOBE 3aKOHA MPEBpALECHUs U
COXPAHEHHUS BCEX U3BECTHBIX BUI0B YHEPTHUH.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBHIET'O OBPA30OBAHUA

N3yuenue (u3MKu Ha ypOBHE OCHOBHOTO OOIIEr0 0Opa3oBaHWs HANPABIECHO Ha JOCTHIKECHHE
JUYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX 00Pa30BaTEIbHBIX PE3yIbTATOB.
B pesynbraTte nzydenus (pU3MKU HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHuUs y 00yUaromierocs
OytyT cOpMHUPOBAHBI CJICTYIONINE JIMUHOCTHBIE PE3YIbTaThl B YaCTH:
1) maTpMOTH4eCKOro BOCIIUTAHUS
" [IpOSIBIICHHE HHTEpEca K HCTOPHH H COBPEMEHHOMY COCTOSIHHIO POCCHICKO# (DU3HUECKON HAYKH;
" LIEHHOCTHOE OTHOMICHHE K JOCTIDKEHHSIM POCCHICKHX YUSHBIX-(DH3NKOB;
2) rpaskIaHCKOr0 M TYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

" TOTOBHOCTH K AKTHBHOMY YYACTHIO B OOCY)KICHHH OOLIECTBEHHO 3HAYMMBIX H THYECKHX IPOOIEM,
CBSI3aHHBIX C IPAKTUUECKUM NMPUMEHEHUEM JOCTHKEHUH (PU3UKH;

" 0CO3HAHHE BaXKHOCTH MOPAIbHO-ITHYECKUX [PHHIAIIOB B ASATCILHOCTH YUSHOTO;

3) 3cTeTHYEeCKOro BOCTIMTAHUS:

" BOCIPHSTHE 3CTETHUYECKUX KaueCTB (PM3HUECKON HAYKH: €8 rapMOHMYHOTO TIOCTPOCHHS, CTPOrOCTH,
TOYHOCTH, JIJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOT'0 MO3HAHUSA:

" 0CO3HAHHE IEHHOCTH (DHM3MYECKOH HAYKH KAK MOIIHOrO WHCTPYMEHTA MO3HAHMS MHPA, OCHOBBI
Pa3BUTHS TEXHOJIOTUI, BAXKHEHIIEH COCTABIISIOIIEH KYyIbTYPbI;

" pasBUTHE HAYYHOIT TI0003HATEIPHOCTH, HHTEPECA K HCCICOBATEIbCKO eI TEIbHOCTH;

5) popmupoBaHus KyJbTYPbI 310POBbSI M IMOIIMOHAJIBLHOI0 0J1ATr0NOJyYHsI:

" OCO3HAHHME LCHHOCTH OC30IACHOr0 00pa3a JKH3HH B COBPEMCHHOM TEXHOIOTHYECKOM MHpE,
BOXHOCTH TIPAaBWJI OE€30MAaCHOTO TIOBEACHHS HAa TPaHCIOpPTE, HA J0pOrax, C JJIEKTPUYSCKUM U
TEIUIOBBIM 000PYI0OBaHHEM B IOMAIIIHUX YCJIOBUSX;

" c)OpMHPOBAHHOCT HABBIKA PEICKCHH, IIPH3HAHHE CBOETO MPaBa Ha OLIMOKY U TAKOTO XKe IpaBa y
JPYTOro 4eI0BEeKa,

6) Tpy10BOr0 BOCIMTAHMS:

" aKTHBHOE ydacTHe B pEHICHUU MpakTUYeCKHX 3adad (B paMKax CeMbU, OOpa30BaTEIbHOU
OpraHu3aIMK, TOPOJIa, Kpasi) TEXHOJOTHUECKOM M COIMAIbHON HAINpPaBICHHOCTH, TPEOYIOIIUX B TOM
yyclie U GU3NYECKUX 3HAHMUIA;

" HHTEpec K MPaKTHICCKOMY H3YYeHHIO IPoheccHii, CBI3aHHBIX ¢ (H3HKOI;

7) IKOJIOTHYeCKOr0 BOCIIMTAHUS:

" OpHeHTAaUHs HA TPUMEHEHHWe (DU3MYECKHX 3HAHHMI UM PElICHHS 3a7ad B OOJACTH OKpY)Karomieit
Cpe/ibl, INIAHUPOBAHUS MIOCTYIKOB U OIIEHKU UX BO3MOXHBIX MOCJIEICTBHM /Il OKPY’KAIOIIEH Cpebl;

" 0co3HaHHMe TI0GANEHOTO XapaKTepa SKOJOTMUECKUX POOIIeM 1 IyTeil HX PEIIeHNs;

8) ajanTannu K U3MEHSIOIMMCH YCJIOBUAM COLUAIBHOI U MPUPOIHOI cpeabl:

" [OTPeGHOCTh BO B3aMMONCHCTBHM IIPH BBHINOJHCHHM MCCICAOBAHHMI M IPOCKTOB (PH3HUCCKOIL
HaIlPaBJIEHHOCTH, OTKPBITOCTH OIBITY U 3HAHUSAM JAPYIHX;

" IIOBBIIICHHE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 IPAKTHUYECKYIO AeATCIbHOCTD;

NOoTpeOHOCTh, B (OPMUPOBAHMM HOBBIX 3HAHWM, B TOM 4ucie (GOpMyIUpoOBaTh WIEH, MOHATHUSA,
TUIOTE3bI O (PU3MUYECKUX O0BEKTaX U SBICHUSIX;

" ocosHaHHe Ae(HIHTOB COOCTBEHHBIX 3HAHMIT M KOMIIETEHTHOCTEH B 0071aCTH (DH3HKHL;

" IIAHMPOBAHHE CBOCTO PA3BUTHS B IPHOOPETEHNN HOBBIX (DM3HUCCKHX 3HAHMIA;

" CTpeMIICHHE aHAIH3HPOBATH W BBIABISTH B3aHMOCBSI3U NPUPOJBI, OOMIECTBA U YKOHOMHKH, B TOM
YUCJIEe C UCTIOIh30BaHNEM (PU3MUCCKUX 3HAHUH;
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OLIEHKA CBOMX JAEUCTBUI C Y4ETOM BIHMSHHS Ha OKPY)KAIOUIYIO CpPEdy, BO3MOMKHBIX TJIOOATbHBIX
MOCJIEICTBUM.

METAIIPEJMETHBIE PE3YJIbTATBI

B pesynbraTe ocBOEHHs MporpamMmsl 1o (pU3MKe Ha ypOBHE OCHOBHOTO 00mIero oOpa3oBaHus y
oOyuwatomierocss  Oyayt  chopmupoBaHbl ~ MeTampeAMeTHbIEe  Pe3yJbTaThbl,  BKIIOYAIOIINE
MO03HABATEIbHBIC YHUBEPCAIbHBIC yUCOHBIC JEHCTBHS, KOMMYHHKATUBHBIC YHUBEPCAIbHBIC YUcOHBIC
NEHCTBYS, PETYISITUBHBIE YHUBEPCAIbHBIE Y4eOHbIe TEHCTBUS.

Ilo3HaBaTebHbIE YHUBEpPCAJIIbHBIC y‘leﬁl—[l)le JeHCcTBUA

Ba3zoBble joruyeckue geiicTBus:

BBISIBJIAATh M XapaKTEPU30BaTh CYIIECTBEHHbIE IPU3HAKU O0BEKTOB (SIBIICHUI);

yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCH(HUKAIINN, OCHOBAHUS JUIsl 0000IICHNS M CPAaBHEHUS;
BBISIBIIATH 3aKOHOMEPHOCTH M MPOTHUBOPEUHNSI B pacCMaTpUBAEMbIX ()aKTaX, JaHHBIX M HAOJIOJACHUSX,
OTHOCSIIIUXCS K (PU3UYECKUM SIBJICHUSIM;

BBISIBJIATH IPUUUHHO-CJICICTBEHHBIE CBSI3U MPH U3YyYCHUH (PU3MUECKUX SIBICHUI U MPOIIECCOB, /€1aTh
BBIBOZIBI C MCIIOJIb30BAaHUEM JIETyKTHBHBIX M WHAYKTUBHBIX YMO3AKIIOYCHUH, BBIIBUTATh THIIOTE3HI O
B3aMMOCBSI35X (DU3MUYECKIX BEINIHH;

CaMOCTOSITENIbHO BbIOMpaTh cocod perieHus yuyeOHol (u3nueckoit 3amaun (CpaBHEHHE HECKOJIBKHX
BAapMAaHTOB pELICHUs, BbIOOp HambOoyee MOAXOJAIEro ¢ Yy4€TOM CaMOCTOSITENIBHO BBIAEICHHBIX
KpUTEPUEB).

Ba3zoBble nccienoBarebckne 1eHCTBUSA:

HCIOJIb30BaTh BOMPOCH! KaK MCCIIEI0BATENbCKIII MHCTPYMEHT TIO3HAHMUS,

MIPOBOJIUTH IO CAMOCTOSITEILHO COCTABICHHOMY IIJIaHY OIIBIT, HECIOKHBIN (PU3NYECKUNA SKCIIEPUMEHT,
HeOoJIbII0e HecaeIoBaHne (PU3UIECKOTO SBICHHS;

OLICHHMBATh Ha NMPUMEHUMOCTb M JOCTOBEPHOCTh MH(OPMAIINIO, MOJYUYEHHYIO B XOJ€ HMCCIIEI0BaHUS
WM SKCTIEPUMEHTA;

CaMOCTOSITENIbHO ~ (OPMYJIMPOBAaTh 0000LIEHUS M BBIBOABI IO pe3yJbTaTaM MPOBEIEHHOTO
HaOJIIOACHNS, OTIBITA, UCCIICAOBAHMS;

MIPOrHO3UPOBATh BO3MOYKHOE JalibHElIIee pa3BUTHE (U3NYECKUX IPOLIECCOB, a TAKXKE BBIIBUIATH
MIPEIOJIOKEHNUS 00 UX PA3BUTUU B HOBBIX YCIOBUSAX M KOHTEKCTaX.

Pabora ¢ nnopmanmei:

MPUMEHATH Pa3IUYHbIE METOJbI, MHCTPYMEHTBI U 3alpOChl MPH MOUCKE W 0TOOpe MHPOPMALUU WIN
JAHHBIX C YYETOM MPEAJIOKEHHOM yueOHoM pusnueckoii 3a1auu;

aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETHUPOBATH MH(GOPMALIMIO PA3TUYHBIX BUAOB U GHopM
IIPEICTaBICHMUS;

CaMOCTOSITENIFHO BBIOMpATh ONTUMAIBHYIO (OpPMY IMpencTaBiIeHUs] WHPOPMALUU U MIUTIOCTPUPOBATH
pelaemMple 3314 HECIIOKHBIMU CXEMaMH, IMarpaMMaMi, HHOM rpa)uKoi U X KOMOUHAIIASMHU.
KoMMyHuKaTHBHbBIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUSA:

B X0JIe 00CyXJIeHus1 yueOHOro MaTepuana, pe3yibTaToB J1a00paTOpHBIX paboOT U MPOEKTOB 3a/1aBaTh
BOTIPOCHI TI0 CYIIECTBY 00CYKIaeMOM TeMbI M BHICKA3bIBaTh MJIEH, HALICJIEHHBIEC HA PELICHNUE 33aa4i U
noJiiep KaHue OaroXenaTeIbHOCTH OOIICHNS;
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COTIOCTABJISITh CBOM CYXJICHHUS C CYKIACHUSIMH JPYTUX YUYACTHUKOB JHAliora, 0OHAPYKUBAThH pa3inyune
U CXOJCTBO MO3UIINIA;

BBIpaXKaTh CBOIO TOUKY 3PCHHSI B YCTHBIX M MUCHbMEHHBIX TEKCTAX;

MyOJIMYHO TPEJCTABIATh PE3YJIbTAThl  BBIIOJHEHHOTO (DU3WYECKOTO OmbITa (IKCIIEPUMEHTA,
HCCIe0BaHus, IPOEKTA);

MOHWMATh W HCIOJh30BaTh MPEUMYIIECTBA KOMAHIHOW W WHAWBHIYyAILHOW paOOTHI NPH pEIICHUH
KOHKPETHOU (pU3UIECKOM TPOOIeMBI;

NPUHUMATh IEJIM COBMECTHON JEATEIbHOCTH, OPraHU30BbIBATH JEHUCTBUSA MO €€ JOCTHKEHHUIO:
pacnpenensaTb poiu, 00CYKAAaTh MPOILECCHl M PE3yNbTaThl COBMECTHOW pabOThI, 00001IaTh MHEHHS
HECKOIBKHX JIIOJICH;

BBITIOJTHITH CBOIO YacTh PAaOOTHI, JOCTHTass KA4YeCTBEHHOTO PE3yJIbTaTa IO CBOEMY HAINPABJICHHUIO U
KOOPJUHUPYS CBOU JCHCTBUS C APYTUMHU YJICHAMH KOMAaH/Ibl;

OIICHMBATh KA4eCTBO CBOEro BKJIaJa B OOMMA TNPOAYKT MO KPUTEPUSIM, CAMOCTOATEIHHO
c(hOpMYJIUPOBAHHBIM YYaCTHHKAMH B3aUMOJICHCTBUS.

PeryasiTuBHble YHHBepPcaJbHbIe YUeOHbIE 1eCTBHS

Camoopranmu3anmusi:

BBISIBJISITH TIPOOJIEMBI B JKU3HEHHBIX M YUCOHBIX CHTYyAIHsIX, TPEOYIOMIMX IS pemieHust (pu3uaecKux
3HAHHII;

OpPUEHTHPOBATHCS B PANUYHBIX MOIX0AAX NPUHATUS PEIIeHUH (MHIUBUIYaTbHOE, IPUHITHE PEILICHUS
B IpYIINE, IPUHATHE PEILICHUIN TPYNION);

CaMOCTOSITEIILHO COCTaBIISITh AJTOPUTM pEIICHUS (PU3NYCCKOW 3a7aud WM TUTAHA HMCCIIEIOBaHUS C
y4ETOM HMMEIONIUXCS PECYpPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH MpejiaracMble
BAapUAHThI PELICHUN;

Jenath BbIOOp U OpaTh OTBETCTBEHHOCTD 32 PEIlleHUE.

CaMOKOHTPOJIb, SMOIMOHAIbHBIH HHTEJJIEKT:

JaBaTh aJIEKBATHYIO OIICHKY CUTYAIllUH U MpeJIaraTh IiaH €€ N3MEHEHNUS,

OOBSICHATh MPHUYMHBI JOCTH)KCHUSA (HEJOCTHKEHHS) pe3yJbTaTOB JEATEIbHOCTH, JaBaTh OLICHKY
MPHUOOPETEHHOMY OIIBITY;

BHOCHUTH KOPPEKTHBBI B JACSITEIBLHOCTH (B TOM YHCJIE B XOJI BHIMOJTHEHUS (DU3MUECKOTO MCCIICIOBAHUS
WJTU TIPOEKTA) Ha OCHOBE HOBBIX OOCTOSITEIHCTB, U3MEHUBIIIUXCS CUTYaIlU, YCTAHOBIIEHHBIX OIMIUOOK,
BO3HUKIIUX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YNIbTATA LIEJIA U YCIOBUSIM;

CTaBUTH ceOs HA MECTO JIPYTOro YeloBeKa B XOJe CIopa WU AUCKYCCUU HA HAYYHYIO TeMY, TOHHUMATh
MOTHUBBI, HAMEPEHHS U JIOTHKY JPYTOro;

MpU3HaBaTh CBOE MPaBO Ha OIIMOKY MpU pElIeHUH (PU3NYECKUX 3a/ad WM B YTBEPXKACHUAX Ha
Hay4HbI€ TEMBI U TAKOE K€ MPABO APYTOro.

HNPEAMETHBIE PE3YJIBTATHI

K koHiy oOyueHuss B 7 KJiacce NpeIMETHbIE pe3yJbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTD y OOYUAIOLIMXCS YMEHUH:
WCTIOJIb30BATh MOHATHUA: (U3NUECKUE M XUMUYECKUE SIBICHUS, HAOII0eHUE, IKCIIEPUMEHT, MOJIENb,
TUIOTE3a, €IUHUIBl (U3NYECKUX BEJIMYMH, aTOM, MOJIEKYyJa, arperaTHbleé COCTOSIHMSI BEIIeCTBa
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(TBépmoe, KuAKoe, razoo0pa3HOE), MEXaHHUYECKOe MBW)KECHHE (PaBHOMEpPHOE, HEPaBHOMEPHOE,
MPSIMOJIMHEHHOE), TPAaeKTOpHs, paBHOJCHCTBYIOmas cuia, aedopmarus (ynpyrasi, IUIacTHYEcKast),
HEBECOMOCTh, COOOIIAIOIINECS COCY/IBI;
paznuuath sBieHus (aud@ysus, TEIIOBOE ABMKEHHWE YACTHI[ BELIECTBA, PABHOMEPHOE [IBHXKEHUE,
HEPaBHOMEpPHOE JBWKEHUE, WHEpLHUs, B3aUMOJICUCTBHE T, pPABHOBECHUE TBEPIABIX TEI C
3aKpEIUIEHHOM OChIO BpallleHUus, Iepefada AaBJICHUs TBEPABIMU TEJIaMU, >KUJIKOCTAMH M Ta3aMu,
atMoc(epHOe naBlieHUE, IUIaBaHUE TeJl, MPEBpAlleHUs MEXaHWYECKOM PHEpPruH) MO OMUCAHUI0 HX
XapaKTEepPHBIX CBOWCTB U Ha OCHOBE OMBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SIBICHUE;
pacrmo3HaBaTh MPOSBICHHE N3YyYEHHBIX (PU3MYECKHX SBICHUN B OKPY)KAIOIIEM MHUPE, B TOM HYHCIIE
(¢u3nueckre SIBICHUS B TMPHUPOJAC: NPHUMEPHI JBIKCHUS C PA3IMYHBIMUA CKOPOCTSIMH B JKUBOH W
HEXUBOW MPHUPOJE, ACHCTBUE CHIIBI TPEHUS B TIPUPOJIE U TEXHHUKE, BIUSHUE aTMOC(EPHOTO AaBICHUS
Ha JKMBOM OpraHu3M, IJaBaHUE PbIO, ppIYaru B Teje YelOBEKa, MPU STOM MEPEBOAUTH MPAKTHUECKYIO
3a/a4y B yueOHYI0, BBIICTISTh CYIIECTBEHHbBIE CBOMCTBA (TIPU3HAKH) (PU3UUECKHX SBICHHUIA,
OIHCHIBATh M3YYCHHBIC CBOWMCTBA TNl M (PU3MYECKHE SBICHUS, UCIONB3Ys (U3MYECKUE BEIMIUHBI
(macca, 00BbEM, IIIOTHOCTH BEIIECTBA, BPEMsI, IIyTh, CKOPOCTh, CPENHAS CKOPOCTh, CHJIa YHPYTOCTH,
CHUJIa TSDKECTH, BEC Teja, CUJIa TPEeHHUs, AaBlieHue (TBEPAOro Tena, KUIAKOCTH, Ta3a), BhITAJIKHUBAIOIIAS
CWJIa, MexaHu4deckas paboTa, MOIIHOCTb, IJIEYO CHUJIbI, MOMEHT CHJbI, KOI((UIIUEHT IMOJIe3HOTO
JNEUCTBUSI MEXaHU3MOB, KHHETUYECKAas M TMOTEHUHUAaJbHAs SHEPrus), MpH OINUCAHUM TPABUILHO
TPaKTOBaTh (PM3MUECKUN CMBICT UCIOJIb3yEMbIX BEIIMYWH, UX 00O3HAYCHHS W €IUHUIIBI (PU3NUECKUX
BEJIMYMH, HAXOAUTh (OPMYIIbl, CBA3BIBAIOIIME MJAHHYIO (U3MYECKYI0 BEIMYUMHY C JAPYyTUMHU
BEITUYMHAMU, CTPOUTH IPapUKU H3yUYEHHBIX 3aBUCUMOCTEN (DU3HMUECKUX BEIUYUH;
XapaKTepu30BaTh CBOWCTBA TeN, (PM3MUYECKUE SBICHUS M IPOILECCHI, UCMOJB3Ysl MPABHUIA CIOXCHHUS
cun (BAOJL OMHOW TpsiMOl), 3akoH ['yka, 3akon [lackans, 3akoH Apxumesna, MpaBUIO PAaBHOBECHS
peiuara (00Ka), «30J0TO€ MPABHIIO» MEXAaHUKH, 3aKOH COXpPAHEHHUS MEXaHHMYeCKOW SHepruu, Mnpu
9TOM J]aBaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA M 3aIMCHIBATH €r0 MAaTEMATUYECKOE BHIPAKEHUE;
OOBSICHATH (PU3MUECKUE SBIICHUS, TIPOIECCHl U CBOMCTBA TEJl, B TOM YHCIIE U B KOHTEKCTE CHUTyalun
MPAaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBIIBIATh MPUYHMHHO-CICACTBEHHBIE CBSI3H, CTPOUTH
00BbsCHEHHE U3 1—2 JJOTHYECKUX IIaroB C OMOPOi Ha 1—2 M3yYEeHHBIX CBOMCTBA (PM3MUECKUX SBICHUH,
(bu3MYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;
pemiate pacu€THble 3amayn B 1—2 AEWCTBHS, HWCHONB3YysS 3aKOHBI W (DOPMYJBI, CBSI3BIBAIOIIUE
¢u3nveckne BETMYMHBI: HAa OCHOBE aHajM3a YCJIOBUS 3aJauyd 3alllChIBaTh KPATKOE YCIIOBHE,
MOJICTaBIATh (U3MYECKHWE BETUYMHBI B (DOPMYJBbl M MPOBOIAUTH PACUETHI, HAXOAWUTH CIIPABOYHBIC
JaHHbIE, HEOOXOMMMBIE Ul PELIeHUs 3aJad, OIEHUBATh PEATUCTUYHOCThH MOITYYCHHON (PU3NYECKOM
BEITUYHHBI;
pacrno3HaBaTh MPOOIEMbI, KOTOPBIE MOXHO PEIIUTH IMPU MOMOIIN (HU3HYECKUX METOJOB, B ONMMCAHUHU
HCCIIEIOBaHMS BBIICNATH MIPOBEPSEMOE MPENAIONIoKEeHHEe (TUIIOTE3Y), pa3indyaTh U UHTEPIPETUPOBATD
MOJTy4YEHHBIN pe3yNbTaT, HAXOAUTh OLIMOKHU B XOJ€ OMbITA, IeJaTh BHIBOJBI 10 €r0 pe3yabTaTaM;
MPOBOAWTH OMBITHl 10 HAOMIOMEHUI0 (PHU3UYECKUX SIBICHUNW WM (U3HUECKUX CBOMCTB TEI:
(dbopMynHpOBaTE TPOBEPSEMBIC NPEANONIOKEHUS, COOMpaTh YCTAaHOBKY U3 MPEIIOKEHHOTO
000pyI0BaHus, 3aMUCHIBATh X0/l ONbITa U (HOPMYJIHPOBATH BHIBObL;
BBITMIOJIHATH MPSIMbIE U3MEPEHHs PACCTOSHUS, BPEMEHHU, MacChl Tena, 00bEMa, CHUIIBl U TEMIEPATYPHI C
WCIOJIb30BAHUEM aHAJIOTOBBIX U MHU(POBBIX MPUOOPOB, 3aMUCHIBATH MOKAa3aHUS MPUOOPOB C yuE€TOM
3aJIaHHOM a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHUN;
MIPOBOAUTH MCCIIEIOBAHUE 3aBUCUMOCTH OJHON (PU3NUECKON BEJIMYMHBI OT JPYTrOM € UCIOIb30BAHUEM
MPSMBIX HU3MEpPEHUH (3aBUCHMOCTH IMYyTH PaBHOMEPHO ABIDKYIIETOCS Tela OT BPEMEHH ABM)KCHUS
Tena, CHIIbI TPEHHsI CKOJNBXKEHHsS OT Beca Tela, KayecTBa OOpa0OTKH TMOBEPXHOCTEH Ten W
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HE3aBHCHUMOCTH CHJIbI TPEHHUsS OT IUIOIIATU CONMPHUKOCHOBEHUS TEl, CUJIbl YIIPYTOCTU OT YJUTMHEHUS
MIPY>KUHBI, BHITATKUBAIOIICH CHIIBI OT 00bEMa MOTPYKEHHON YACTH TelNa W OT TUIOTHOCTH JKUIKOCTH,
e€ HEe3aBUCUMOCTH OT TJIOTHOCTH TeJa, OT TITyOMHBI, HA KOTOPYIO MOTPY>KEHO TEJI0, YCIOBHUM IJTABAHUS
TeJ, YCIOBUI paBHOBECHS phluara v OJOKOB), yUaCTBOBaTh B IUIAHUPOBAHUH Y4eOHOTO UCCIIEIOBAHMUS,
coOMpaTh YCTaHOBKY M BBHIMIONHATH M3MEPEHUs, CleAys NpeUIOKEHHOMY IUIaHy, (UKCHUPOBATH
pe3yNbTaThl TONYYEHHOW 3aBUCHMOCTH (DH3MYECKHX BEIMYUH B BUJEC MPEAJTOKEHHBIX TaOIHIl U
rpaduKOB, JeNIaTh BBIBOJIBI ITO PE3YJITaTaM UCCIICIOBAHHS,
MIPOBOANTH KOCBEHHbIE U3MEPEHHUs (PU3HUECKUX BEIMYUH (TJIOTHOCTH BEIIECTBA )KHUJIKOCTH U TBEPAOTO
Tena, CUjla TPEHHUS CKOJIbKEHUS, JABJICHHWE BO3/yXa, BBITAIKHUBAIONIAs CHUJA, JEHCTBYIOIIAs Ha
MOTPYKEHHOE B KUJKOCTh TEJO, KOI(DPHUIIMEHT TOJIE3HOTO JACUCTBUS MPOCTHIX MEXAHU3MOB), CIICIYS
MPEJIOKEHHOW HMHCTPYKIIMH: TIPU  BBITIOJHCHUH W3MEPCHUH COOHMpaTh JKCIEPUMEHTAIBHYIO
YCTaHOBKY U BBIYUCIIATH 3HAYEHUE UCKOMOM BEIMYUHBL;
coOroAaTh MpaBUiia TEXHUKHM 0€30MacHOCTH IpU paboTe ¢ 1ab0paTOpHBIM 000PYIOBAHHEM;
yYKa3bIBaTh MPHHIMIIBI JCWCTBUS TNPUOOPOB H TEXHUYECKHX YCTPOMCTB: BECHI, TEPMOMETD,
JTUHAMOMETp, COOOIIAIONINECS COCYIBI, OapoOMETp, pbIUar, TMOJBWKHBIA ¥ HENOJBMKHBIA OJIOK,
HaKJIOHHAS MJI0CKOCTH;
XapaKTepU30BaTh MPHUHIIUIIBI ACUCTBUS U3yUYEHHBIX TPUOOPOB U TEXHUUYECKUX YCTPOUCTB C OMOPOM Ha
WX omucaHus (B TOM YHCIE: TOJIIIMITHUKH, YCTPOHCTBO BOJOMPOBOJA, THUAPABIUYECKHI Ipecc,
MaHOMETp, BBICOTOMEp, MOPIIHEBON HACOC, apeOMETP), MCIIOIb3ys 3HAHUS O CBOWCTBAX (PU3NICCKUX
SIBJICHUN ¥ HEOOXOAUMbIe (PU3NYECKUe 3aKOHBI U 3aKOHOMEPHOCTH;
MPUBOJUTh TpPHUMEPHl (HAXOAUTh HMHPOPMAIUI0 O NpHUMepax) MPAKTHUYECKOTO HCIOJIb30BAHUS
(u3MUeCKUX 3HAHWI B TMOBCETHEBHOW >KHM3HU JUIsi oOecriedeHuss OE€30MacCHOCTH TpH OOpaIiieHuu ¢
npuOoOpaMu H TEXHUYCCKUMH yCTPOWCTBAMH, COXPAHCHHS 3JI0POBbS M COOJIIOJICHUS HOPM
9KOJIOTMYECKOTO TIOBEJICHUS B OKpY KaIOILel Cpee;
OCYHIECTBIISATh OTOOpP MCTOYHHUKOB HWHpOpManuu B VIHTepHETE B COOTBETCTBHH C 3aJaHHBIM
MTOMCKOBBIM 3alPOCOM, Ha OCHOBE MMEIOIIUXCS 3HAHUKA U MyTEM CPaBHEHUS Pa3IMYHBIX MCTOYHHUKOB
BBIICIISATH MHPOPMAITUIO, KOTOPAS SIBJISICTCS TPOTUBOPESUYNUBOM HITH MOXKET OBITH HEJOCTOBEPHOM;
WCIOJIb30BaTh MPU BBIMOJIHEHUH YUEOHBIX 3a/laHuil HAyYHO-TIOMYJISIPHYIO JUTEpaTypy (pu3udeckoro
COJlep’KaHusl, CIpaBOYHBbIE MaTepHalbl, pecypchl cetu VIHTepHeT, BlIageTh NpuéMaMu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus HHPOPMAIINH U3 OAHON 3HAKOBOUM CHCTEMBI B JIPYTYIO;
co37aBaTb COOCTBEHHBIE KPATKWE MHCHbMEHHBIE W YCTHBIE COOOIICHUS Ha OCHOBE 2—3 MCTOYHHMKOB
nHpopManuu (PU3NIECKOTO COAEP)KAHMsI, B TOM YHCIE IMyOJMYHO MAeNIaThb KPAaTKHWe COOOIIEHHUs O
pe3ynbTarax MPOEKTOB MU YUeOHBIX MCCIEIOBAaHUHN, MPU ATOM I'PaMOTHO MCIOJB30BaTh M3YYEHHBIN
MOHATUIHBIN anmnapat Kypca (U3MKH, COITPOBOKAATH BHICTYIIJICHUE TPE3EHTALINEH;
MIPU BBHITIOJTHCHUH YYEOHBIX TPOCKTOB W HCCJCIOBAHUN paclpeesiaTh O0S3aHHOCTH B TPyIIE B
COOTBETCTBUU C MOCTABJICHHBIMH 3aJladaMH, CIECIUTHh 3a BBINOJHEHUEM IIaHA JNEHCTBUI, aJeKBaTHO
OLICHUBAaTh COOCTBEHHBIH BKJaA B JEATEIbHOCTh TPYINIBbI, BBICTPAMBATh KOMMYHHUKATHBHOE
B3aMMO/ICHCTBHUE, YIUTHIBAsI MHCHHE OKPYKAIOIIHX.

K xonmy oOydeHus B 8 kJjiacce TpeIMETHBIE pPe3yJbTaThl Ha 0a30BOM YpPOBHE JOJKHBI
OTpaXkaTb CHOPMUPOBAHHOCTH Y OOYJAIONTUXCS YMECHHI:
WCIIONIb30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE ABM)KEHHE aTOMOB U MOJIEKYJ,
arperaTtHble COCTOSIHUS BEIIECTBA, KPUCTAUIMYECKHE U aMop(dHbIE Tena, HACHIEHHBIA U
HEHACBIIECHHBIN TIap, BIAXXHOCTh BO3/yXa, TEMIIEPATypa, BHYTPCHHSS SHEPTHUs, TCILUIOBOW JBUTATEIb,
JJIEMEHTApHBIA DIEKTPUUECKUM 3apsi, JJIEKTPUYECKOE II0Jie, TMPOBOJHUKU U JUIJIEKTPUKH,
MIOCTOSIHHBIN MEKTPUYECKUIN TOK, MATHUTHOE T10JIE;
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pasnuuath SIBIEHHS (TEIUIOBOE pacIIMpEHME M C)XKaThe, TeIUlonepenaya, TEIUIOBOE pPaBHOBECHE,
CMauMBaHME, KaNWIUISPHbIC SBJICHUS, WCIApPEHHME, KOHJEHCAIUs, IUIABJIEHUE, KpUCTAIIIN3aLus
(oTBepaeBaHME), KUIEHHE, TeIulonepenaya  (TEMIONPOBOJHOCTb, KOHBEKIMS, H3IyueHHE),
UIEKTpHU3alMs TeJ, B3aUMOJeHCTBUE 3aps10B, AEUCTBUS EKTPHUUECKOTO TOKA, KOPOTKOE 3aMbIKaHHE,
B3aMMOJEHCTBUE MArHUTOB, AEMCTBHE MarHUTHOIO IOJIS HAa NMPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHas
MHAYKIMS) 110 OTIMCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OIBITOB, IEMOHCTPUPYIOLIUX JTAHHOE
(uznyecKoe sIBICHUE;
pacro3HaBaTh NPOSBIEHHE M3YYEHHBIX (PM3NYECKUX SIBJICHUH B OKPY)KAIOLIEM MHpE, B TOM 4YHCIE
¢u3nyeckue sIBICHUS B MPUPOJIE: MOBEPXHOCTHOE HATSDKEHHE M KANWUISPHBIE SIBICHUS B IPUPOAE,
KpUCTaJUTBI B mpupoje, n3nydeHne CouHIa, 3amMep3aHue BOAOEMOB, MOPCKHE Opu3bI, 0Opa3oBaHHE
pochl, TyMmMaHa, WHEs, CHEra, OJJIGKTPUYECKHE SBJICHHUS B aTrMocdepe, 3IIEKTPUUYECTBO KHUBBIX
OpPraHU3MOB, MarHUTHOE 10JIe 3eMJIH, Ipel( MoyItocoB, pojib MAarHUTHOTO MOJIS IS KU3HHU Ha 3eMile,
MOJIIPHOE CHSIHWE, NpPU OSTOM IEPEeBOJUTH MPAKTHUECKYIO 3ajauyy B Yy4eOHYIO, BBIIEIAThH
CYIIIECTBEHHBIC CBOMCTBA (MIPU3HAKN) (PUINICCKUX SIBIICHUM;
ONUCHIBATh M3YUYEHHBIE CBOWCTBA Tell M (PU3MUECKHE SBICHUS, WUCIHOJB3Yys (U3NYECKUE BEIUYMHBI
(TemMnepaTypa, BHYTPEHHsSI 3HEPrusi, KOJUYECTBO TEIUIOTHI, YJENbHas TEMJIO0EMKOCTh BEIIECTBA,
ylenbHas TEIUIOTa IUIABJICHUS, yJeJbHas TEIUIoTa MapooOpa30BaHUs, yJelbHas TEIIoTa CrOpaHus
TOIIMBA, KOA((UIIMEHT IOJIE3HOTO0 JAEHCTBHS TEIJIOBOM MAaIIMHBI, OTHOCHUTENbHAS BIAXXHOCTh
BO3[yXa, OJJIGKTPUYECKUI 3apsii, cuila TOKa, DJJIEKTPUYECKOE HAampsyKEHUE, CONpPOTUBJICHHE
IIPOBOJIHUKA, YJEJIbHOE CONPOTUBIIEHUE BEILECTBA, pab0Ta U MOIIHOCTh 3JIEKTPUUYECKOIO TOKa), IpU
ONMCAaHUM TNPABWIBHO TPAKTOBATH (PU3MUECKUI CMBICI HCIIOJIB3YEMbIX BEJIMYMH, O00O3HAueHUs U
eIMHUIIB! (PU3NYECKUX BEIMYHH, HAXOAUTh (DOPMYJIBI, CBA3BIBAIOIINE JAHHYIO (PU3UUECKYIO BETUYHHY
C IpyTUMH BEJIMYUHAMH, CTPOUTH TpauKU N3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJIUUMH;
XapaKTepu30BaTh CBOMCTBA TeJ, (U3NUECKUE SBJICHUS U MPOLECCHI, UCIIOJIb3Ys] OCHOBHbIE MOJI0XKEHUS
MOJICKYJIIPHO-KMHETUYECKOM TEOpUM CTPOEHMs BELIECTBA, HPUHIMI CYNEepHO3ULUU Monel (Ha
KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHMs 3apsana, 3akoH OMa Juid ydacTka ILeNH, 3aKoH
Jbxoyns—JleHua, 3aKk0OH COXpaHEHMsI SHEPTUH, IIPU ITOM JaBaTh CIOBECHYIO (POPMYJIUPOBKY 3aKOHA U
3aIUCBIBAaTh €M0 MAaTEMAaTUYECKOE BBIPAXKECHUE;
OOBSICHATh (U3UUECKUE TMPOLECChl M CBOWCTBAa Teld, B TOM YHCIE M B KOHTEKCTE CHUTyalui
IIPaKTUKOOPUEHTHUPOBAHHOIO  XapaKTepa: BbBIABIATh IPUUYMHHOCIEICTBEHHBIE CBSI3H, CTPOMTH
o0bsicHeHUE U3 |—2 JTOTMYECKUX MIAroB ¢ OMOPOH Ha 1—2 M3yUeHHBIX CBOICTBA (PU3MUECKUX SBICHHIA,
(GU3N4YEeCKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;
pemaTh pacu€THble 3aJaud B 2—3 JEHCTBHs, HUCHONb3Yys 3aKOHBI M (OPMYJIbI, CBSI3BIBAIOLIME
¢u3nyecKkue BEIMYMHBI: HA OCHOBE aHAJIM3a YCIOBHS 3a/1a4M 3alUChIBATh KPATKOE yCIOBHE, BHISBIISAThH
HEJ0CTAaTOK JaHHBIX JJI pelIeHHs 3aJaud, BHIOMpATh 3aKOHBI U (POpPMYJIbl, HEOOXOIUMBIE A €€
peleHusi, MPOBOAUTh PAcy€Thl M CPAaBHUBATh IMOIYYEHHOE 3HadeHHE (U3NYECKOH BEJIWYMHBI C
U3BECTHBIMU JIaHHBIMU;
pacno3HaBaTh NpOOJIEMbI, KOTOPbIE MOKHO PELIMTH NMPH HOMOIIU (PU3NYECKHX METOOB, UCHOJb3YS
ONMCAaHUE UCCIEOBaHMs, BBIJCIATh IPOBEPSAEMOE MPEANOIOKEHHE, OLEHUBATh IPABUIBHOCTH
Hopsiika MPOBEACHUS UCCIIEI0BaHUs, 1€1aTh BBIBOBI;
IIPOBOJUTH OMBITHI MO HAOMIOAEHUIO (U3MYECKUX SIBIEHUM WM (U3MUYECKUX CBOMCTB Tel
(KanWJUIApHBIE SIBJIICHUS, 3aBHCUMOCTB JABICHHUS BO3JyXa OT €ro o0bEMa, TeMIIepaTypbl, CKOPOCTH
mpolecca OCThIBAHMS W HAarpeBaHWsl INPU M3JIyYEHHU OT I[BeTa H3JIydarolled (IOIJIoLaouieil)
IIOBEPXHOCTH, CKOPOCTb UCIAPEHHsI BOJbI OT TEMIIEPATYPhl KUAKOCTH U IUIOIAAH €€ MOBEPXHOCTH,
UIEKTpU3alMs Tel M B3aUMOJCHCTBUE JIIEKTPUUYECKUX 3apsA0B, B3aWMOJICHCTBHE IOCTOSHHBIX
MarHuTOB, BU3yaJlIM3alisl MATHUTHBIX IOJIEH ITOCTOSHHBIX MarHUTOB, IE€UCTBUS MarHUTHOTO MOJIS HA
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NPOBOJHUK C TOKOM, CBOMCTBA DJICKTPOMArHWTa, CBOMCTBA DJIEKTPOIBHIATENS MOCTOSHHOTO TOKA):
(dbopMyIHpOBaTh TMPOBEPSIEMBIC TPEANONOXKEHUS, COOUpaTh YCTAHOBKY W3 MPEIJIOKEHHOTO
000py10BaHus, OMUCKHIBATh XOJ1 ONbITa U (POPMYITHPOBATH BHIBOIbL;

BBITIOJIHATh TPSMbIE M3MEPEHHS TEMIEPaTypbl, OTHOCHUTEILHOW BIIQXKHOCTH BO3JyXa, CHIJIBI TOKa,
HaNpsDKEHHST C HCIOJB30BAaHHEM aHAJIOTOBBIX TNPHOOPOB M JATYMKOB (U3MUSCKUX BEIHYMH,
CpaBHUBATh PE3yJIbTAThl U3MEPEHUH C YUETOM 3aaHHOM aOCOIOTHOW MOTPEITHOCTH;

MIPOBOAWUTE MCCICAOBAHUC 3aBUCUMOCTH OI(HOﬁ (1)I/I3I/I‘—IGCKOI\/'I BEJIIMYNHEI OT )Iperﬁ C UCIIOJIBb30BaHUEM
NpSIMBIX W3MEPEHUH (3aBUCHMOCTH CONPOTUBJICHUS MPOBOJHUKA OT €ro JUIMHBI, IUIONIAJN
TIONIEPEYHOr0 CEYCHMSI W YAEIBHOTO COMPOTHBIICHUS BEIIECTBA IMPOBOJHHMKA, CHIIBI TOKA, MIYLIETO
yepe3 IMPOBOJHUK, OT HANpsKEHWS Ha IPOBOJHUKE, HCCIEAOBAaHUE TIOCIEAOBATEILHOIO U
MapajuIeIbHOTO COSTMHEHWH TMPOBOIHUKOB): TUIAHUPOBATh HCCIIEIOBAHUE, COOMPATh YCTaHOBKY W
BBITIOJIHATh M3MEPCHHUs, CIEAys MPEIJIOKCHHOMY IUIaHy, (PUKCHpPOBaTh pe3yJbTaThl IMOTyYECHHON
3aBUCHMOCTH B BUJI€ TaOJUII U rpa)uKOB, JIEaTh BEIBOABI [0 PE3YJIbTaTaM UCCIICIOBAHUS;

MNpOBOAWUTL KOCBCHHBIC H3MCPCHHUA (1)I/I3I/I‘-IeCKI/IX BCINYNH (YI[CJIBHaSI TEIMIOEMKOCTD BEIICCTBA,
COIIPOTHBIICHUE MPOBOJIHMKA, padOTa M MOIIHOCTh AJIEKTPHUUYECKOTO TOKA): TUIAHUPOBATh M3MEPECHHUS,
coOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY, CJEIysl TPEIUIOKEHHOW WHCTPYKIIMU, W BBIYUCIATH
3HAYEHHE BEJINYMHBI;

co0JIro1aTh MpaBuiIa TEXHUKK O€30MaCHOCTH MPU paboTe ¢ 1adopaTopHBIM 000pyI0BaHUEM;
XapaKTepU30BaTh MPUHIIUIIBI AEUCTBUS U3yUYEHHBIX TPUOOPOB U TEXHUYECKUX YCTPOUCTB C OMOPOM Ha
UX onucaHus (B TOM YHCJIE: CHUCTEMa OTOIUICHHUS JOMOB, THTPOMETp, IapoBasi TypOHWHA, aMIIepMETp,
BOJIBTMETP, CUYETYMK DJICKTPHUYECKON SHEPTUH, DICKTPOOCBETHTENbHBIC NMPHOOPHI, HarpeBaTeIbHbIC
ANEKTPONPUOOpE! (IPUMEPHI), DIEKTPUUECKUE MPETOXPAHUTENH, SJIEKTPOMArHUT, AJIEKTPOJIBUraTEIb
MOCTOSIHHOTO TOKAa), HWCMOJB3YysSd 3HAHHWS O CBOMCTBaX (DU3MYECKUX SBJICHHUH U HEOOXOIUMBIS
¢du3nveckre 3aKOHOMEPHOCTH;

pacrio3HaBaTh IPOCThIE TEXHUYECKHE YCTPOWCTBA M W3MEPUTEIbHBIE NPUOOPHI MO CXeMaM W
CXEMaTU4YHBIM PHUCYHKaM (KHJIKOCTHBIM TEPMOMETpP, TEPMOC, ICUXPOMETP, TUTPOMETP, IBUraTellb
BHYTPEHHEIO CrOpaHus, 53JEKTPOCKOI, pEeOoCTaTr), COCTABIATh CXEMbI JJIEKTPUYECKUX Lened c
MOCJIeIOBATEIbHBIM | IapajUIeIbHBIM COSJMHEHHEM SJIEMEHTOB, Pa3linvas yCIOBHBIE 00O3HAYCHUS
AIIEMEHTOB JICKTPHUYECKHX LIETIeH;

MPUBOAUTH TpPUMEPHl (HAXOAUTh HMH(POPMALMIO O MpHUMEpax) TMPAKTHUYECKOTO HCIOIb30BAHUS
(GU3NYEeCKUX 3HAHUI B TOBCEIHEBHOW JKM3HU JUIA OOecredeHus 0€30MacHOCTH TMpH OOpaIIeHUuu C
npubopaMH ¥ TEXHUYECKHMMH YCTPOWCTBAMHM, COXPaHEHHS 3J0pPOBbS W COONIIOJCHHS HOPM
9KOJIOTHYECKOTO MOBEICHUS B OKPYXKAOIIEH cpelie;

OCYHICCTBJIATH ITOUCK I/IH(I)OpMaI_[I/II/I q)HSHI-ICCKOFO COACpIKaHHA B I/IHTCpHeTC, Ha OCHOBC UMCIOIIIUXCA
3HAaHUH U HYTéM CpaBHCHHA MOOIOJHUTCIIBHBIX MCTOYHHKOB BBIACIATH HHq)OpMaHHm, KOTOpasa
SIBIISICTCS IPOTHBOPEYMBOMN HITH MOXKET OBITh HEJIOCTOBEPHOIA;

WCIIOJIB30BATh MPH BBIMIOJIHEHUHN YYEOHBIX 3aJaHUil HAYy4YHO-TIOMYJISIPHYIO JUTEPaTypy (PU3MYECKOTO
COIepKaHus, CIPAaBOYHBIE Marepuainsl, pecypcsl cetu VHrepHer, BiageTs NpUEMAMHU
KOHCIIEKTUPOBAHUS TEKCTA, MpeoOpa3oBaHust HHPOPMALIMU U3 OJHOM 3HAKOBOHW CUCTEMBI B JPYTYIO;
co37aBaTh COOCTBEHHBIC MUCHMEHHBIE W KpPATKHE YCTHBIE COOOMIeHus, 00001mas uHpopManumw w3
HECKOJIbKUX HCTOYHHKOB (DU3MUYECKOrO CONEp)KaHHs, B TOM 4YHCIE IYOJIUYHO TPEACTABIATh
PE3YJIbTAThI HpOQKTHOfI NI HCCHCHOB&TCHLCKOI\/II ACATCIIBHOCTH, IIPHU 3TOM I'paMOTHO HCIIOJIb30BATh
W3yYEHHBIN MOHATHWHBIN anmapar Kypca GU3UKH, COTPOBOXKIATH BEICTYIUICHHE MTPE3CHTAINCH;

NPHU BBIIOJHEHUH YYEOHBIX MPOCKTOB M HCCIEAOBAHWA (U3NYECKUX MPOIECCOB paCIpeleNiTh
00513aHHOCTH B TPYIIIE B COOTBETCTBUU C MTOCTABJICHHBIMU 3aJ[a4aMH, CJICJIUTh 32 BHIMOJIHEHUEM TUIaHA
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JeUCTBUI M KOPPEKTHUPOBATD €T0, aJIeKBATHO OLIEHUBATh COOCTBEHHBIN BKJIa/1 B ACATEIBHOCTD I'PYTIIIHI,
BBICTPaNBaTh KOMMYHHKATHBHOE B3aUMOJICHCTBHE, MPOSBIISS TOTOBHOCTH pa3pemaTh KOH(QIUKTHI.

K xonmy oOydeHus B 9 kJjacce MpeIMeTHbIE pPe3yJbTaTbl Ha 0a30BOM ypOBHE JOJKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTD y OOYUAIOLIMXCS YMEHUH:
HCIIOJIb30BaTh IOHATHS: CUCTEMA OTCYETA, MaTephajbHas TOYKA, TPACKTOPHUS, OTHOCUTEIBHOCTbH
MEXaHUYECKOTO JBIXEHHUA, Aedopmarus (ynpyras, miiacTudeckas), TPEHHE, HEHTPOCTPEMHUTENbHOE
YCKOpPEHHE, HEBECOMOCTb U NEPErpy3KH, LEHTP TAKECTH, a0CONIIOTHO TBEPAOE TEJO, UEHTP TSHKECTH
TBEPJOrO TeJla, paBHOBECHE, MEXaHMUYECKHE KOJeOaHUs M BOJIHBI, 3BYK, HHQPa3BYK U YJIbTPa3BYK,
JIEKTPOMArHUTHBIE BOJIHBI, MIKaJIa 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh M 1aTbHO30PKOCTb,
CHEKTpPhl HCITyCKaHWs W TOTJIOMIeHUs, anb(pa, Oera- M TaMMa-U3NMy4YeHHs, H30TOIBI, saepHas
SHEPreTHKa;
pa3nuyath sBICHUA (PaBHOMEPHOE M HEPABHOMEPHOE NPSMOJIMHEMHOE IBUKEHUE, PAaBHOYCKOPEHHOE
NPSIMOJIMHEIHOE JIBI)KEHUE, CBOOOJHOE MAJCHUE TeJ, PaBHOMEPHOE MABIKEHHE IO OKPYXHOCTH,
B3aMMOJICHCTBHE TeJ, pPEaKTUBHOE [BW)KEHHE, KoJebaTeNbHOEe JBIWKEHHME (3aTyxarolue U
BBIHYKJICHHbIE KOJIeOaHMsI), PE30HAHC, BOJHOBOE JBIKEHUE, OTPAKEHUE 3BYKa, MPSAMOJIMHEHHOE
pacrnpocTpaHeHHe, OTpak€HHE M IIPEJOMJICHHE CBETa, IOJHOE BHYTPEHHEE OTPAXKEHHE CBeTa,
pasnoxeHue OeJoro cBeTa B CIEKTP M CIOXKEHHME CHEKTpalbHbIX LBETOB, IHMCIEPCHUs CBETa,
€CTECTBEHHAsl pPaJHOAaKTUBHOCTh, BOSHUKHOBEHHE JIMHENYATOrO CIIEKTPpa U3IYyUYEHHs) 110 ONMCAHUIO UX
XapaKTEepHBIX CBOWCTB U HA OCHOBE ONBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3UUYECKOE SIBICHUE;
pacro3HaBaTh MPOSABICHUE HM3YYEHHBIX (M3UYECKUX SIBIICHUHM B OKpY’KarolleM Mupe (B TOM 4YHcCie
¢usnyeckue SBJICHUS B MpPUPOJE: NMPWIMBBI U OTIMBBI, JBWXKeHHE IulaHeT COJIHEYHOW CHCTEMBI,
PEaKTUBHOE JIBUKEHUE JKHUBBIX OpPraHU3MOB, BOCIPHUSTHE 3BYKOB J>KHBOTHBIMHU, 3E€MIIETPSCEHUE,
ceficMMuYecKHe BOJIHBI, L[yHAMM, 9XO, LIBETA TeJl, ONTHYECKHE SIBICHUS B IpHUpOJ]E, OMOJIOrMYecKoe
JefcTBUE  BUAMMOIrO,  yJIbTPa(UOJETOBOrO M  PEHTTCHOBCKOTO  M3JIy4€HHUHl, €CTeCTBEHHBIN
pPaZMOAaKTUBHBIM (OH, KOCMHUYECKHE Jy4M, PaJUOAKTHBHOE H3Iy4YEHHE MPUPOJHBIX MHHEPAJIOB,
JeICTBUE PAIMOAKTUBHBIX M3JIyY€HUN HAa OPraHU3M 4Y€JIOBEKa), IPU 3TOM NEPEBOJUTH MPAKTHUECKYIO
3a/1a4y B yueOHYI0, BBIIETAThH CYLIECTBEHHbIE CBOMCTBA (PU3HAKH) (PU3NUECKUX SBICHMUI;
OINUCHIBATh M3YYEHHBIE CBOMCTBA Tel U (U3UYECKUE SIBICHHS, HCIOJIB3Ys (PU3MUECKUE BEITMUMHBI
(cpenHsiss 1 MTHOBEHHAs! CKOPOCTh Tejla MPH HEPAaBHOMEPHOM JIBI)KEHUH, YCKOPEHUE, MepeMeleHHUE,
MyTh, YIJIOBas CKOPOCTb, CHJIa TPEHHs, CHJIa YNPYTOCTH, CHJIa TSDKECTH, YCKOPEHHE CBOOOTHOTO
MaJIeHusl, BEC Teja, WMITYJIbC Teja, HMITYJIbC CHJIbI, MEXaHW4eckas padoTa M MOIIHOCTD,
MOTEHIMAJIbHAsL DHEPrusl Teja, MOAHATOrO HaJ IOBEPXHOCTBIO 3€MJIM, MOTEHLUAJIbHAs SHEPrus
C)KaTOW NPY)KWHBI, KUHETHYeCKas HSHEeprus, IOJHas MeXaHWYecKas HHeprus, MepHoj M 4YacToTra
Kone0aHWl, JUIMHA BOJHBI, T'POMKOCTh 3ByKa W BBICOTa TOHA, CKOpPOCTh CBETa, II0Ka3aTellb
MIPEIOMJIEHUSI CPEJibl), NMPU ONUCAHUM IPABWIBHO TPAKTOBaTh (PU3MUECKHI CMBICT MCIIOJb3YEMbIX
BEJIMYUH, OOO03HAUYEHUS M EIUHMIBI (PU3NYECKUX BEJIUYMH, HAXOOUTH (DOPMYyJIbI, CBA3BIBAIOIINE
JAHHYI0 (U3MUYECKYI0 BEJIMYMHY C JpPYIMMH BEJIWYMHAMH, CTPOUTh TIpaduKud HM3YYEHHBIX
3aBUCUMOCTEH (PU3MUECKUX BEINYHH;
XapaKTepu30BaTh CBOMCTBA Tel, (DU3MYECKHE SIBICHHS M TIPOLIECCHI, MCIOJB3YSl 3aKOH COXpaHECHUs
SHEPI'UH, 3aKOH BCEMHUPHOIO TATOTEHMS, MPUHIMII CYNEPNO3ULUH CUJI, IPUHIMUI OTHOCUTEIBHOCTU
INanunes, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHMsI UMITYJIbCA, 3aKOHbI OTPAXKEHUS U NPETOMIICHUS CBETa,
3aKOHBI COXPAHEHUsS 3apsJ0BOIO M MACCOBOTO YHCEN IPHU SIAEPHBIX PEAKLMAX, IPU 3TOM JaBaTh
CIIOBECHYIO ()OPMYJIMPOBKY 3aKOHA U 3aIIMCHIBATh €r0 MaTEMaTHYECKOE BBIPAKCHHUE;
OOBSICHATh (PU3UYECKUE IPOLECChl M CBOWCTBA Tel, B TOM YHUCIE€ M B KOHTEKCTE CHUTyaluil
[IPAaKTUKOOPUEHTUPOBAHHOI'O  XapaKTepa: BbISBIATh I[PUUYUHHO-CIEACTBEHHBIE CBSI3H, CTPOMTH
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00BbsICHeHUE U3 2—3 JIOTHUECKUX IIAroB ¢ ONMOPOi Ha 2—3 U3yUYEHHBIX CBOICTBA (PU3MUECKUX SABICHHIA,
(U3NIECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEIH;

pemath pacu€THble 3aja4yu (ONMUparomMecs Ha CUCTEeMYy M3 2—3 ypaBHEHHI), MCIONB3YS 3aKOHBI U
(dopMyIbl, CBsA3bIBaIOIIME (pU3MUYECKHE BEJIWYMHBI: HA OCHOBE aHAIW3a YCIOBMS 3a7aydl 3allUCBIBATh
KpaTKO€ yCJIOBHE, BBIABIATH HEJOCTAIOIINE WM N30BITOYHBIE TaHHBIE, BBIOMPATh 3aKOHBI M (POPMYJIBI,
HEOOXOJWMBIEC Ui pEIICHHs, MPOBOAUTH PACUYETH M OIEHHMBATH PEATMCTUYHOCTH IOJyYE€HHOTO
3Ha4YeHUsT PU3NICCKOI BETMUNHBL;

pacno3HaBaTh NpPOOJIEMbI, KOTOPblE MOXKHO PELIMTh MPH HNOMOLIM (PU3NYECKHX METOOB, UCHOJb3YS
ONHMCaHWE UCCIENI0BaHMs, BBIIEIATH NPOBEPSEMOE TNPEANOJIOKEHHE, OLIEHUBATh IPABHIBHOCTh
MOpsiAKa MPOBEICHHS HCCIIEIOBAHUS, 1€TaTh BEIBOJIbI, MHTEPIPETHPOBATH PE3YJIbTAThl HAOIIOJCHUN 1
OTIBITOB;

IIPOBOJIUTH ONBITHI O HAOMIOACHUIO (PU3NYECKUX SIBICHUN MM (PU3MUECKUX CBOMCTB Telsl (M3ydeHHE
BTOpOro 3akoHa HbIOTOHa, 3aKOHAa COXpaHEHHs OHHEPruH, 3aBUCHUMOCTb MEpHoAa KoseOaHul
NPY>KMHHOTO MasiTHUKa OT MAaccChl Tpy3a M KECTKOCTH MPYKUHBI U HE3aBUCHMOCTb OT aMIUIUTY/IbI
MaJIbIX KoJieOaHWH, MPSIMOIIMHEHOE PacIpOCTpaHEHHE CBETa, pa3jioKeHHue Oeloro cBera B CHEKTP,
U3y4YeHUE CBOWCTB H300paKeHHsI B IUIOCKOM 3€pKaje M CBOWCTB H300paKeHMs MpeaMeTa B
cobuparoriell TuH3e, HaOMI0IeHHE CIUIOUIHBIX U JIMHEHYaThIX CIIEKTPOB M3JIyUEHHs): CAMOCTOSITEILHO
coOMpaTh YCTaHOBKY W3 H30BITOUHOrO Habopa 0OOOpYJOBaHUS, OMHCHIBATH XOJ| ONBITA M €ro
pe3yabTaThl, (GOPMYIHPOBATH BBIBOKI;

IIPOBOJUTH IpPU HEOOXOAMMOCTH CEpUI0 INPSAMBIX HM3MEpPEHHH, OIpenensas CcpeJHee 3HadeHue
u3MepsieMoil BenmuuHbl ((POKycHOE paccTosiHUEe coOUparollel JIMH3bI), 000CHOBBIBATH BBIOOP criocoba
U3MEepeHus (U3MEPHUTEIBHOTO MPHOOopa);

MPOBOJIUTH HMCCIICAOBAHUE 3aBUCHUMOCTEH (U3UYECKUX BEIWYMH C HUCIOJIH30BAHUEM MPSIMBIX
U3MEpEeHUH (3aBUCUMOCTh MyTH OT BPEMEHHU IPH PaBHOYCKOPEHHOM JBM)KEHUM 0€3 HadalbHOU
CKOpOCTH, TepHoAa KoyieOaHWH MaTeMaTHUeCKOro MasTHHKa OT JUIMHBI HUTH, 3aBHCUMOCTH YIJa
OTpaXEHHsI CBeTa OT yrjia MaJeHus W yria MpeJoMIeHHS OT YyIJla NaJeHus): IJIaHHPOBaTh
WCCIIEZIOBAaHNE, CAMOCTOSTENIbHO COOMpATh YCTaHOBKY, (DUKCHpPOBaTh pe3yNbTaThl IOTY4YEHHOU
3aBUCUMOCTH (PM3UYECKUX BEIMYMH B BUJAE TaOIMIl U IpaHKOB, JEIaTh BBIBOJBI IO pe3yJbTaTaM
UCCIIeIOBaHMS;

MIPOBOJIUTH KOCBEHHBIE U3MEPEHUsS (PM3MUECKUX BEIHUYUH (CpPEeIHSS CKOPOCTh M YCKOPEHHE Tesa Ipu
PaBHOYCKOPEHHOM JIBHKEHHH, YCKOPEHHE CBOOOTHOTO MaJCHUs, KECTKOCTD MPYKUHBI, K03 umeHt
TPEHUS CKOJBXKEHHUs, MEeXaHuWdeckas padoTa W MOIIHOCTb, YacTOTa M MEpUoA KosebaHuH
MaTeMaTU4eCKOr0 ¥  MNPY)KUHHOI'O  MAasTHUKOB, ONTHYEeCKas Cujia CcoOuparouied  JUH3BI,
pannMoaKTUBHBIM (DOH): IIAHMPOBATH H3MEpPEHHs, COOMPATh SKCIEPHUMEHTAIBHYIO YCTaHOBKY H
BBITIOJIHATh W3MEPEHUs, CIEAys TNPEATIOKCHHONM WHCTPYKLIWH, BBIYUCIATH 3HAYCHHUE BEIMYUHBI U
aHAJIM3UPOBATh MOJYUCHHBIE PE3YJIbTATHI C YUETOM 3a/laHHOM MOTPEIIHOCTH U3MEPEHUH;

co0uro1aTh MpaBUiIa TEXHUKK O€30MaCHOCTH IPU paboTe ¢ 1abopaToOpHEIM 000pYyI0BAHUEM;
pa3nuyaTh OCHOBHbIE NPU3HAKK M3YUYEHHBIX (PU3MUECKUX MOJENEH: MaTepraibHas TOYKa, aOCOIIOTHO
TBEPOE TENO, TOYCYHBIH MCTOYHHK CBETa, Jyd4, TOHKAas JIMH3A, IUIAHETApHAs MOZEIb aToMa,
HYKJIOHHAs1 MOJIEJIb aTOMHOT0 s1/1pa;

XapaKTepu30BaTh MPUHLHUIIBI JEHCTBUS N3YYEHHBIX IPUOOPOB U TEXHUUECKUX YCTPOUCTB C ONMOPOi Ha
UX omucaHus (B TOM 4YHCIE: CIUIOMETP, AATUMKH TIOJIOKEHUS, PACCTOSHUS M YCKOPEHHS, pakeTa,
9XO0JIOT, OYKH, MEPUCKOI, (oToanmapaT, ONTHUYECKHUE CBETOBOJIBI, CIEKTPOCKOI, IO3UMETp, KaMepa
Buibcona), ucronb3ysi 3HaAHUS O CBOWMCTBaX (PU3MUYECKHX SIBJICHHUN W HEOOXOIUMBbIC (DU3HUYECKHE
3aKOHOMEPHOCTH;
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HCIIOJIb30BATh CXCMbI U CXECMATUYHBIC PUCYHKHN U3YYCHHBIX TCXHUYCCKUX YCTpOI‘;ICTB, HU3MCPUTCIIbHBIX
pUOOPOB M TEXHOJIOTMUYECKUX IPOLIECCOB MPH PEIIEHUH Y4eOHO-IIPAKTUUYECKUX 3ajay, ONTHYECKHE
CXEMBI JIJIsl TOCTPOEHUS N300pakeHNH B MJIIOCKOM 3epKajie U coOuparomien JuH3e;

NPUBOIUTE TPUMEPH! (HAXOOWTh HMH(OpMANMIO O TPUMEpax) MNPAKTHYECKOTO HCHOIb30BaHUS
¢u3nUecKUx 3HAHUI B MOBCEIHEBHOW JKM3HU Ul oOecriedeHusi 0€30MacHOCTH IMpHU OOpalleHuu ¢
npubopaMu ¥ TEXHUYECKHMMH YCTPOHMCTBAMHM, COXPAaHEHHsS 3/J0pOBbS U COOJIIOJCHHS HOPM
9KOJIOTMYECKOTO MOBEACHUS B OKPYXKAOLIeH Cpesie;

OCYLIECTBIIATh TOMCK HHpOpMAnMu (UINUECKOTO cojaepkaHuss B VIHTepHeTe, CaMOCTOSTEIHHO
(dbopMynHMpys TOMCKOBBIM 3allpoC, HAXOAUTh IYTH ONpEIENCHHUs JOCTOBEPHOCTH IOJy4YEeHHOMH
PIH(bOpMaI_[I/II/I Ha OCHOBC UMCIOIIUXCA 3HAaHUH U JOITIOJIHUTCIIbHBIX NCTOYHHUKOB,

WCIIONIh30BaTh TMPHU BBHIMOJHEHUN YUEOHBIX 33a/IaHUA HAYYHO-TIOMYJIAPHYIO JIUTEPATypy (HU3HIECKOTO
COACp)KaHMS, CIPAaBOYHBIE MaTepHanbl, pecypchl cetn VIHTepHer, BiageTp NpuéMaMu
KOHCIIEKTHPOBAHUs TEKCTA, Ipeodpa3zoBaHus HHPOPMALIMU U3 OJHOM 3HAKOBOM CUCTEMBI B JPYTYIO;
co31aBaThb coOCTBEHHBIE MUCbMEHHBIE U YCTHBIC COO6H.I€HI/ISI Ha OCHOBC I/IH(l)OpMaI_II/II/I U3 HECKOJIbKHX
HUCTOYHHUKOB (bH?;I/I'—I@CKOFO COACpIKaHu, HY6J'II/I‘IHO NpEaACTaBIATE PEC3YJIbTAaTbL HpOGKTHOI\/'I 501041
MCCIIeIOBATENILCKON JICATEIIFHOCTH, MPHU 3TOM TI'PAaMOTHO HCIIOJIB30BATh W3YyYCHHBIH MOHATUHHBINA
amnmapar M3y4aeMoro pasfena (HU3MKH M COINPOBOXKIATh BBICTYIJICHHE Mpe3eHTauuedl ¢ ydyérom
0COOCHHOCTEH ayJIUTOPUU CBEPCTHUKOB.
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TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
KosaunyecTBo 4acoB DIeKTPOHHbIE
Ne HauMeHoBaHue pa3iesioB u Kontponsusie | TIpakTaueckue (uu¢possbie)
n/m| TeM MPOrpaMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Paszpnen 1. ®dusuka u e€ posib B IO3HAHMHU OKPY’KAIOLIEr0 MUpa
bu6nmnoreka [JOK
1.1 ®dusuka - HayKa 0 IPUPO/Ie 2
Y PHpO https://m.edsoo.ru/7f416194
bu6nuoreka [JOK
1.2 dusnueckue Be 2 1
HSIHCCRHE BETHIHHbL https://m.edsoo.ru/7f416194
13 EcTtecTBeHHOHAYUYHBIH METO.T ) | bub6numorexa [IOK
' TMO3HAHUS https://m.edsoo.ru/7f416194
Htoro no pazneny 6
Pa3nea 2. IlleppoHayaibHble CBeeHHS] O CTPOEHHUH BellecTBa
bubmuoreka [JOK
2.1 CtpoeHue BelecTa 1
p B https://m.edsoo.ru/7f416194
27 JIBU>KeHUE U B3aUMO/ICHICTBUE ) 1 bubmuoreka [JOK
' YaCTHUI] BELIECTBA https://m.edsoo.ru/7f416194
)3 ArperatHbl€ COCTOSIHUS ) bubnuoreka [JOK
' BEILECTBA https://m.edsoo.ru/7f416194
Hroro no pazneny 5

Pa3nea 3. /IBu:xeHue U B3auMo/ielicTBHE TeJl

3.1

Mexannueckoe IBUKEHUE

bu6mmoreka [{OK
https://m.edsoo.ru/7f416194
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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

bu6mmoreka [IOK

3.2 " 4
HOPIIAL, Maced, IOTHOCTR https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
33 .B 14
Cruna. Bzt https://m.edso0.ru/7f416194
Uroro no pazaeny 21

Pasnen 4. /laBiieHue TBEPABIX TeJl, XKUAKOCTEH M Ta30B

Hasnenue. [lepenaua

4.1 aBJICHUS TBEPABIMU TEIIAMU 3 bubmorera [JOK
' A pA ’ https://m.edsoo.ru/7f416194
JKUJIKOCTSIMU M Ta3aMU
bu6mmorexa [IOK
4.2 5
JlaBIeHHE KHAKOCTH https://m.edso0.1ru/7f416194
bu6mmoreka [JOK
43 A 6
TMOC(EepHOE JTaBICHHE https://m.edsoo.ru/7f416194
44 JlelicTBUE KUJIKOCTH U Ta3a HA 7 bu6mmorexa [IOK
' NOTPYKEHHOE B HUX TEJO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Paznen 5. Pabora u MOIIHOCTL. JHEPrus
bu6mmoreka [IOK
5.1 Pa6 3
aboTa 1 MOTIHOCTD https://m.edso00.1u/7f416194
bu6mmoreka [{OK
5.2 IT 5
POCTRIC MEXAHHSMBL https://m.edso0.1ru/7f416194
bu6mmoreka [JOK
. M 4
>3 CXAHITICCRAA SHEPTI https://m.edso0.ru/7f416194
Hroro no pazaeny 12
PesepBHoe Bpems 3
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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

OBILEE KOJIMYECTBO YACOB
I10 ITPOITPAMME

68

12
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8 KVIACC

KoandyecTBO 4acoB

DJIEeKTPOHHbIE
Ne HaumenoBanue pa3aesion Kontpoabusie | TIpakTaueckme (undposbie)
n/m | ¥ TeM NPorpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. TenioBble siBieHUs
L1 CTpoeHue u CBOMCTBA 7 bu6nuoreka [IOK
' BEIIIECTBA https://m.edsoo.ru/7f4181ce
bubmnoreka LIOK
1.2 Teruosbie mporecce! 21 ! > https://m.edsoo.ru/7f4181ce
Uroro no pazaeny 28
Pa3nes 2. DiieKkTpH4ecKHe M MATHUTHBIE SIBJICHHSA
DIJIEKTPUUYECKUE 3apsibl.
bub6mnoreka [IOK
2.1 3apsKEHHbIE Tella U UX 7 1
N https://m.edsoo.ru/7f4181ce
B3aUMO/ICHCTBUE
29 IlocTosHHEIH 20 | 7 bu6mmorexa [JOK
' 3JIEKTPUYECKHUI TOK https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2. M 1 1.
3 ATHITTHBIC ABICHI 6 > https://m.edsoo.ru/7f4181ce
24 DNeKTpOMarHuTHas 4 bubnunoreka [JOK
' WHAYKIUS https://m.edsoo.ru/7f4181ce
Hroro no pazaeny 37
PesepBHoe Bpems 3
OBUIEE KOJIMYECTBO 68 3 14.5
YACOB I10 [TIPOT'PAMME '
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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

KoandyecTBO 4acoB

DJIEeKTPOHHbIE
Ne HaumenoBanue pa3aesion Kontpoabusie | TIpakTaueckme (undposbie)
n/m | ¥ TeM NPorpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paszjnen 1. Mexanuveckue siBJIeHUSA
L1 MexaHn4deckoe ABMKEHUE 10 1 bubnuorexa [JOK
' Y CIIOCOOBI €0 ONHMCAHUS https://m.edsoo.ru/7f41a4a6
b K
1.2 Bs3aumozeiicTBue Ten 20 1 3 nomorexa O
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3aKOHbBI COXpaHEHUS 10 3
P https://m.edsoo.ru/7f41a4a6
Nroro no pazaeny 40
Paznen 2. Mexannuyeckue Kojae0aHusi M BOJTHbI
bu6mmoreka [IOK
2.1 M 0 7 3
CXAHITICCIUC KOTCOARHA https://m.edsoo.ru/7f41a4a6
57 MexaHn4eCKHEe BOJTHBI. g 1 3 bubnuorexa [JOK
. 3BYK https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 15
Paspen 3. DiieKTpoMarHuTHOE MOJI€ U 3JIEKTPOMATHUTHbIE BOJIHBI
31 DIIeKTPOMarHuTHOE TOJIE U 6 ) bubnmorexa [JOK
' 3JIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 6

Paznen 4. CBeToBbIe ABJICHUSA
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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

41 3aKOHBI pacpOCTPaHEHUS 6 ) bubnmorexa [[OK
’ cBeTa https://m.edsoo.ru/7f41a4a6
49 JIMH3BI ¥ oNTHYECKHE 6 3 bubmuoreka [{OK
' pHOOPHI https://m.edsoo.ru/7f41a4a6
43 Paznoxxenue 6enoro ceera 3 ) bubmnoreka LJOK
' B CIICKTP https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 15
Pa3pen 5. KBaHTOBLIE IBJIEHUSA
Hcnyckanue n
5.1 TOTJIOIIEHHUE CBETa 4 1 buGmorera [IOK
' = https://m.edsoo.ru/7f41a4a6
aTOMOM
bu6mmorexa [JOK
2 1
> CTpoenue aTomnoro snpa 6 https://m.edsoo.ru/7f41a4a6
bu6muoreka [IOK
>3 Fnepubie peakiui / I https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 17
Pasnen 6. IloBTOpuTe 1bHO-00001IaK0IIHIT MOAYJT
[ToBTOpEeHue u 06061IeHNE
6.1 COJZIepKaHUs Kypca 9 2 buGmotera [IOK
' Aep yp https://m.edsoo.ru/7f41a4a6
busuku 3a 7-9 knacc
Uroro no pazaeny 9
OBIIEE KOJIMYECTBO 102 7
YACOB I10 ITPOT'PAMME
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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

IHOYPOYHOE IIVTAHUPOBAHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acos

Bcero

KonTtpoibHble
padoThbI

IIpakTH4eckue
padoThbI

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

®u3uka — HayKa O IPUPOJIE.
SIBneHns npupoIbl

duznueckue ABICHUI

dusnyeckre BEIMINHBI U HX
HU3MCPCHHUC

Ypok-uccienoBaHue
"N3mepeHue TeMieparypbl
IIPU TOMOIIY KUIKOCTHOTO
TEPMOMETpA U JaT4nKa
TeMnepaTrypbl"

Metoabl Hay4HOTO MTO3HAHMUS.
Onucanue GpusnuecKux
SIBJICHHI C TIOMOIIBIO
MoJieJIer

bu6mmorexa [JOK
https://m.edsoo.ru/ff09f72a

Ypok-uccnenoBaHue
"IIpoBepka rumoTe3bl:
JaJIbHOCTH I10JIETA LIapHUKa,
MYLEHHOTO FTOPU30HTAIIBHO,
TeM OOJbIIIEe, UeM OOJIbIIIE
BBICOTA ITycKa"

Crpoenue BemectBa. OMBITHI,

bu6moreka [JOK
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https://m.edsoo.ru/ff09f72a

JOKa3bIBAIOIHUE JUCKPETHOC
CTPOCHUC BCUICCTBA

https://m.edsoo.ru/ff09fe0a

bu6mmorexa [JOK

«Onpenenenue MWIOTHOCTU

8 BIDKEHHE YaCTUI] BEIECTBA
a HBet https://m.edsoo.ru/ff0a013e
VYpoxk-uccnenoanuie « ONbITHI
9 10 HAOJIOIEHUIO TEIUIOBOIO
pacuImpeHus Ta30B»
10 ArperatHble COCTOSIHUS
BeEIlleCTBa
Oco0eHHOCTH arperaTHbIX
cocTostHM#A Boabl. Q000IIIEHE
1 1o DasEl but6mmoreka [IOK
pasiety https://m.edsoo.ru/ff0a0378
«IlepBoHavabHBIE CBECHUS
0 CTPOCHUU BEUIECTBA»
MexaHnueckoe OBIDKEHIE.
12 PasHOMepHOE 1 bubmmorexa TIOK
p https://m.edsoo.ru/ff0a05c6
HEpPaBHOMEPHOE JIBUIKEHHE
13 Cxopocts. Enuanist bubmmoreka [JOK
CKOpPOCTH https://m.edsoo.ru/ff0a079c
14 Pacuet nytu u Bpemenu bubnuorexa LIOK
JBYOKCHUS https://m.edsoo.ru/ff0a0ae4
15 Nuepuus. Macca — Mepa bubnuoreka [JOK
MHEPTHOCTH TENI https://m.edsoo.ru/ff0a0c10
ITmotHOCTE BemecTBa. Pacuer
16 Macchl 1 00beMa Tejia [0 €ro bubmmorexa LIOK
https://m.edsoo.ru/ff0a0fee
INIOTHOCTH
17 JlabopaTtopHnast pabota
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https://m.edsoo.ru/ff0a013e
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TBEPIOTO TETA»

Pemienue 3amad mo Teme

bu6mmoreka [IOK

18 "[TimoTHOCTH BemecTsa" https://m.edsoo.ru/ff0al23c¢c
Cua KaKk XxapakTepuCcTHKa
19 B3aumMonencTsus Ten. Cuiaa
ynpyrocti. 3akoH ['yka
JlaGopaTtopHnast pabota
«3yueHne 3aBUCUMOCTH
20 pacTsokeHus (aedpopMariin)
MIPY>KUHBI OT MIPUIIOKEHHOMN
CHITBD»
21 SBnenune Tarorenus. Cuma
TSOKECTH
CBs13p MEXly CUIION TSAXKECTH
2 1 Maccoi Tena. Bec tena. bu6mmoreka [JOK
Pemienue 3ama4 1o teme https://m.edsoo.ru/ff0al778
"Cuna Tsoxectr"
Cwuiia TsDKeCTH Ha TUX
23 IUIaHETaX. CDmnqel::i);Ie bubmorexa TIOK
https://m.edsoo.ru/ff0a1502
XapaKTePUCTHKU TUIAHET
bu6mmoreka [IOK
24 Msuepenne cuit. Jlusamomerp https://m.edsoo.ru/ff0al 8cc
bu6mmoreka [IOK
25 Bec rexa. Hepecomocts https://m.edsoo.ru/ff0al 778
CrnosxeHue 1ByX cull,
26 HaIpPaBJICHHBIX T10 OJHOMN bubnuorexa LIOK

npsiMoil. PaBHozeucTByromas
cuI

https://m.edsoo.ru/ff0ala70
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Pemenue 3agau mo reme

27 " . "
PaBHOpelicTBYIOIIASA CHIT

)3 Cuiia TpeHus u €€ BUBL. bu6mmoreka [JOK
TpeHue B npuUpoJIe U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopaTopHnas pabota
«3y4yenue 3aBUCUMOCTH

29 CHUJIbI TPEHUS CKOJIBKEHUS OT bu6muoreka [IOK
CHJIBI TaBJIEHUS U XapakKTepa https://m.edsoo.ru/ff0alcc8
COMPUKACAIOIIIUXCS
MTOBEPXHOCTEID)

Pemenue 3anau Ha

30 OIpefieIIEHNE
PaBHOAECUCTBYIOLIEN CUJIIBI
Penrenue 3amau mo reMam:

31 «Bec Tenay, «I'paduueckoe bu6nuoreka [IOK
nu3zo0paxenue cuimy, «CUIIbD, https://m.edsoo.ru/ff0alde0
«PaBHOAEHCTBYIOIIAST CUIDY
KoHnTtponbHas padoTa mo
TeMaM: «MexaHudyeckoe

1 JIBUKEHUE», «Macca,

IUIOTHOCTBY, «Bec Tenay,
«I"paduueckoe nzobpaxeHue
crny, « CHIIBDy
JaBnenune. CiocoObI
33 YMEHBIIEHUS U YBEIUUYCHUS Bubamorexa [IOK
https://m.edsoo.ru/ff0a20a6
JIABJICHUS
14 JlaBnenue ra3a. 3aBUCUMOCTh bubnmoreka [JOK

JIaBJICHMS ra3a OT 00bEMa,

https://m.edsoo.ru/ff0a2376
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TEMIIepaTypbl

Ilepenaua naBnenus
TBEPABIMH TEJIAMU,

bubnuorexa [JOK

35
JKUJIKOCTSIMH M Ta3aMH. 3aKOH https://m.edsoo.ru/ff0a25b0
ITackans
JlaByieHue B )KUJIKOCTH U Tas3e,
36 BBI3BAHHOE JICCTBUEM CHUIIBI bubmorexa [OK
A https://m.edsoo.ru/ff0a2718
TSDKECTH
Penrenue 3amad mo reme
37 «/laBiIeHrE B )KUIKOCTH U bubmorexa TIOK
g https://m.edsoo.ru/ff0a2826
rase. 3akoH Ilackams»
bu6mmoreka [IOK
38 Coo06
CODIHATOTIHECA COCY AR https://m.edso0.1u/ff0a2970
39 I'nppaBnuyeckuii mpecc bubmorexa [OK
P P https://m.edsoo.ru/ff0a3136
40 ManowmeTpsl. [lopriiaeBoi
JKUJIKOCTHBIN Hacoc
41 ATtmocdepa 3emin u bubnuorexa [IOK
IIPUYUHBI €€ CyLIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a
4 Bec Boznmyxa. AtmoctepHoe bu6muoreka [IOK
JaBJICHUE https://m.edsoo.ru/ff0a2b5a
43 H3mepenune atMmochepHOro bubnuorexa [JOK
nasnenus. Oneit Toppuuenu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTh aTMOC(HEPHOTO
44 aBJICHUA OT BBICOTHI H4, bubmmoreia LHOK
A A https://m.edsoo.ru/ff0a2fc4
YPOBHEM MOPSI
45 Bbapomerp-anepoun. bubnuorexa LIOK

ATmocdepHoe TaBieHne Ha

https://m.edsoo.ru/ff0a2fc4
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PAa3JIMYHBIX BBICOTAX

Pemrenue 3agaq mo reme "

46
ATtmocdepHoe naBieHue"
Jle¥icTBue KUAKOCTH U T'a3a Ha
47 MOTPYKEHHOE B HUX TEJIO bubmorexa HOK
py ’ https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlaGopaTtopHnast pabota
«Onpenenenue
48 BBITAJIKMBAIOIIEH CHIIEI bubmmorexa LIOK
N N ’ https://m.edsoo.ru/ff0a33fc
JIEHCTBYIOIICH Ha TEJO,
MOTPY>KEHHOE B KUJKOCTb)»
JlabopaTtopHnast paboTa 1mo
TeMme «Hccinenosanue
but6moreka [JOK
49 3aBHCHUMOCTH Beca Teja B
. . https://m.edsoo.ru/ff0a3514
BOJIE OT 00bEMa MOTPYKEHHOU
B KUJIKOCTb YaCTH TeJIay
bu6mmoreka [IOK
50 IInaBanue Ten
https://m.edsoo.ru/ff0a3a96
JlaGopaTopHnas pabota
"KonctpyupoBanue
51 apeoMeTpa uiu
KOHCTPYMPOBAHUE JIOJIKU U
onpeaeseHue eé
rpy30H01bEMHOCTH"
Pemenue 3amgad mo TeMaM:
5 «IlnaBanue cynos. bu6nuorexa IIOK

BosgyxoruiaBanuey,
«/JlaBiieHME TBEPIBIX TEI,

https://m.edsoo.ru/ff0a3654
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JKUJIKOCTEU U Ta30B)

KonrtponbHas pabora o teme

53 «JlaBneHue TBepIbIX TET,
JKUAKOCTEN U Ta30B)
bu6mmoreka [IOK
>4 Mexamiieckas padota https://m.edsoo.ru/ff0a3{82
55 MortHocTh. Enunuiist bubmuorexa [JOK
MOIIHOCTH https://m.edsoo.ru/ff0a3{82
Ypok-uccnenoanue "Pacuér
56 MOIIHOCTH, Pa3BUBAEMOM MIPU 1
HoabEME 110 JiecTHHUIE"
[IpocTeie MexaHn3Mbl. Peryar.
> PaBHOBeCue cuit Ha peryare
Prruaru B TexHuKe, OBITY U
npupoze. JlaboparopHas bubnuorexa LIOK
58 0.5
pabora «MccnenoBanue https://m.edsoo.ru/ff0a478e
YCJIOBU paBHOBECHS pblUara
Pemenue 3agau o reme
59 «Y CIIOBHsI paBHOBECHS bubmmorexa LHOK
https://m.edsoo.ru/ff0a48a6
pbIuara
KoaddumumenT nonesnoro
NENCTBUS MEXaHU3Ma.
60 JlaGopatopHas paboTa 0.5
«M3mepenne KI1/] HaknoHHOM
MJIOCKOCTH
61 Peuienue 3amad no teme bu6mmoreka [IOK
"Pabora, momuocth, KITJ[" https://m.edsoo.ru/ff0ad4c48
62 MexaHuueckast SHEprusl. bubmuoreka LIOK
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Kunernueckas u
MOTEHIIMAIbHAS SHEPTUS

https://m.edsoo.ru/ff0a4252

63

3aKOH COXpaHEHHUS
MEXaHUYECKON YHEPTrun

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

64

YPOK-IKCIIEPUMEHT 110 TEME
"OKCIEpUMEHTAILHOE
OIpEACIICHUE U3MEHEHUS
KMHETUYECKOU U
NOTEHUUATbHON SHEPTUH ITPU
CKaThIBaHUHM TeJa 10
HAaKJIOHHOM 1utockocth"

65

KonTponpHas pabota mo Teme
«Pabora 1 MOIITHOCTB.
OHeprusa»

66

PesepBHbiii ypok. Pabora c
TEKCTAMH 110 TEME
"MexaHn4ecKoe IBHKeHue"

bu6moreka [IOK
https://m.edsoo.ru/ff0adee6

67

PesepHbIii ypok. Pabora ¢
TekcTaMu 1o TeMe "JlaBieHue
TBEPJBIX TEN, KUIKOCTEH U
razoB"

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

68

PesepsHsliit ypok. Pabora ¢
TekcTamu 1o Teme "Pabora.
MomuHocTs. DHeprus"

OBIIEE KOJIMYECTBO YACOB
1O [TIPOT'PAMME

68

12
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8 KVIACC

KoaunuecTBO 4acoB

DJIEeKTPOHHbBIE
Ne ugposBbie
Tema ypoka Konrtpoasubie | IlpakTudyeckue uupp
n/n Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypchl
OCHOBHBIE TIOJIOKEHUS
| MOJIEKYJISIPHO-KUHETUYECKOI | bubnuorexa [IOK
TEOPUHU U UX OIBITHBIE https://m.edsoo.ru/ff0a5256
MOATBEPKIACHUS
5 Macca u pazMep aTOMOB U )
MOJIEKYI
Mopaenu TBEPAOTO, KUAKOTO U
3 ra3zoo0pa3Horo CO(;TOHHHP'I 1 Bubmmorexa [IOK
P https://m.edsoo.ru/ff0a540e
BEILIECTBA
OObsicHEHHE CBOMCTB
TBEPIOTO, )KUJIKOTO U
4 ra3o00pa3HOro COCTOSHUM |
BEIL[ECTBA Ha OCHOBE
IIOJIOKEHUN MOJIEKYJIAPHO-
KMHETUYECKOU TEOPUU
5 Kpucrannmueckue u 1 bubnuorexa [JOK
aMmopdHbIC TeIa https://m.edsoo.ru/ff0a5800
CmauuBaHue u
bu6mmorexa [JOK
6 KauJUISIPHOCT. 1
https://m.edsoo.ru/ff0a5530
[ToBepXHOCTHOE HATSIKEHUE
. TemoBoe pacmupenue u ) bub6nuoreka [IOK

CXXaTuc

https://m.edsoo.ru/ff0a5a26
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Temmnepatypa. CBs3b

HarpeBaHusd TCJia U
BBIACIIAICMOT'O UM IIPpU

8 TeMIepaTypbl CO CKOPOCTHIO
TEIJIOBOI'0 ABMXKCHHMS YaCTHIL
BayTpenuss saeprus.
9 CHZCE6I>I 1/13MeHepH1/m bubmotera [IOK
N https://m.edsoo.ru/ff0a5¢60
BHYTPEHHEHN YHEPTUU
10 Buape! renonepenaun bubmnorexa [IOK
https://m.edsoo.ru/ff0a6412
VYpok-koHpepeHuus
"IIpakTHueckoe
1 HCIIOJIb30BAHNUE TEILIOBBIX bu6mmorexa [JOK
CBOMCTB BEIIIECTB U https://m.edsoo.ru/ff0a65c0
MaTepHUaJioB B LEIAX
sHeprocoOepekeHus"
12 KoauyaecTBO TEILIOTHI. bu6mmoreka [JOK
VY nenbHas TEIIOEMKOCTh https://m.edsoo.ru/ff0a6976
YpaBHEHUE TEIJIOBOTO
13 Oamanca. TermmooOMeH u bubmorexa HOK
https://m.edsoo.ru/ff0a7088
TEIJIOBOE paBHOBECHE
JlaGopaTopHnas pabota
"UccnenoBanue ABJICHUS
14 TEII000MeHa Npu bubnmorera LHOK
. https://m.edsoo.ru/ff0a6a98
CMCIIMBAaHUH XOJIOIHOHN U
ropsiuei Bojb1"
Pacuer xonmyecTBa TEMIOTHI,
15 HEOOXOIMMOTO ISt
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OXJIAXKJACHHUHN

JlaGopatopHas paboTa

16 "Onpenenenue yaenabHOU bubmiorexa HOK
pea A " https://m.edsoo.ru/ff0a6bb0
TEIJIOEMKOCTH BEIIIECCTBA
17 OHeprus ToIMBa. Y 1enbHas bubmuotexa [JOK
TEII0Ta CrOpaHus https://m.edsoo.ru/ff0a7bSa
[InaBneHne u oTBEpIEBaHUE
18 KPUCTATIUYCCKUX TEI buGmotera [IOK
p ' https://m.edsoo.ru/ff0a71d2
VY nenpHas TEII0TA TUIABJICHUS
JlaGopaTtopnas pabora
19 "On I;ZIGJIIG)HI/IG pﬂeﬂbﬂoﬁ bubmorera [JOK
p y " https://m.edsoo.ru/ff0a72fe
TEIJIOTHI IIJIaBJICHUS JIbJa
20 [TapooGpa3oBanue u bubnuorexa IIOK
KoHJeHcauus. Mcnapenue https://m.edsoo.ru/ff0a740c
Kunenune. Y nennHas Teniora
napooOpa3oBaHus U
21 KOHJEHCAIIUHU. 3aBUCUMOCTD bubmorexa [IOK
A T https://m.edsoo.ru/ff0a786¢
TEMIIEPATypPbl KUTIEHUS OT
aTMOC(EepHOTO AaBICHHS
BrnaxxHocts Bo3myxa.
JlaGopaTopHnas pabota
2 "Ompenenere bubnuorexa [JOK
p . https://m.edsoo.ru/ff0a7628
OTHOCHUTEIBLHOU BIAXKHOCTHU
BO3/IyXa"
Penrenue 3amau Ha
23 OmpeeIeHUE BIAKHOCTH
BO3/lyXa
24 [TpuHIUIIBE paOOTHI TEMJIOBBIX
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nsurateneil. [Tapoas
TypOuHa. /IBurarens
BHYTPEHHETO CTOPaHHS

25

KII/I TersmoBoro aBuraTess.
TeroBbie ABUTATENIN U
3alUTa OKPYKAIOIIeH CPeIbl

bubmnoreka [IOK
https://m.edsoo.ru/ff0a7c7¢

26

3aKOH COXpaHEHHUs 1
MpEeBpalIeHHs SHEPTUHU B
TEIUIOBBIX Mpolieccax

27

[TonroroBka Kk KOHTPOJIBHOU
pabore o Teme "TemnoBbie
seienns. M3smMenenue
arperaTHbIX COCTOSIHUI
BemrecTna"

bub6mnoreka [IOK
https://m.edsoo.ru/ff0a83{2

28

KonTponbHas pabora no teme
"TenaoBbIE IBJICHHUS.
N3MeHeHue arperaTHbIX
COCTOSIHHH BenrecTna"

bubmnoreka [IOK
https://m.edsoo.ru/ff0a86ae

29

Dnektpuzanus Ten. [[Ba pona
AIEKTPUICCKUX 3aPSI0B

30

Ypok-uccnenoBaHue
"OnexTpuzanus Ten
WHIYKIUEN U TIPU
COMPUKOCHOBEHUU"

31

BzaumopeiicTBue 3apssKeHHBIX
ten. 3akoH Kynona

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a87¢4

32

DIIEKTPUYECKOE TOJIE.
HanpsbkeHHoCTh

bu6mmorexa [JOK
https://m.edsoo.ru/ff0a8a0a
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AEKTPUYECKOTO TOJISL.
[TpuHIMD Cynepno3uLiu
INEKTPUUYECKUX MOJIeH

Hocurenu smektpuyeckux

33 3apsiioB. DJIEMEHTAPHBIN
3apsna. CtpoeHue atoma
[IpoBOAHMKY U AMDIIEKTPUKHU.

34 3?§(OH f:[oxpaHeIfHH ’ bubmorexa HOK

https://m.edsoo.ru/ff0a8ef6

AIEKTPUUECKOTO 3apsiaa
Pemenne 3anay Ha

35 IIPUMEHEHUE CBOMCTB Bubmmorexa [IOK

https://m.edsoo.ru/ff0a90cc

3JIEKTPUUYECKUX 3aPsI0B
DJIEKTPUYECKUI TOK, YCIOBUSA

16 €ro CyIlleCTBOBaHMS. bu6mmoreka [{OK
HcTouHnKN 3IIEKTPUYECKOTO https://m.edsoo.ru/ff0a95a4
TOKa

37 JleficTBUS 3IEKTPUUECKOT0 bubmuorexa [IOK
TOKa https://m.edsoo.ru/ff0a96b2
Ypok-uccnenoBaHue

13 "JleficTBHE NEKTPUYECKOTO |
MOJISI Ha POBOTHUKY U
TUBJIEKTpUKN"

39 DIIEKTPUUYECKUI TOK B bubnnorexa [JOK
MeTajllaX, JKUJKOCTIX U ra3ax https://m.edsoo.ru/ff0a9838

40 DJIeKTpUuYecKas 1ernb U e&
COCTaBHBIE YaCTH

A1 Cua Toka. JlaboparopHas 0.5 bubnmoreka [JOK

pabora "U3mepenue u

https://m.edsoo.ru/ff0a8bd6
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peryiupoBaHUe CUIIbI TOKa"

DJeKTpUUecKoe HapsKeHHeE.
Bonbr™mertp. JTabopaTopHast

bubmuoreka [{OK

42 pabora "U3mepenue u 0-5 https://m.edsoo.ru/ff0a9e14
peryiupoBaHue HanmpsHKeHus "
ConpoTuBieHNE NPOBOJHUKA.

43 VY nenpHOE CONPOTUBIIEHHE bubmoreia HOK
BerecTBa https://m.edsoo.ru/ff0aa738
JlaGopaTopHnas pabota
"3aBUCUMOCTD
3JIEKTPUYECKOTO

44 COIPOTUBIICHUS IIPOBOJHHKA 1 bubmmorexa [TOK
OT €r0 JUTHHI, IIOMAIH https://m.edsoo.ru/ff0aa738
MOTIEPEUHOT0 CEYCHUS U
Martepuana"
3aBUCHUMOCTD CUJIbI TOKA OT

45 HanpsokeHus. 3akoH Oma A brbmaoreka LJOK
yuacTKa e https://m.edsoo.ru/ff0aad44a
JlaGopaTopHnas pabota
"HccnenqoBaHue 3aBUCUMOCTH

46 CHUJIbI TOKA, UAYLIETO Yepes 1 bubnnorexa [IOK
pE3UCTOP, OT CONPOTUBIICHUSA https://m.edsoo.ru/ff0aa04e
pe3ucTopa U HanpsLKEHUs Ha
pesucrope"

[TocnenoBarensHOE U

47 napajuieJIbHOE COEIUHEHUS
MPOBOJIHUKOB

48 JlaGoparopHas paboTa 1 bubnuorexa [IOK
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"IIpoBepka mpasuiia
CJIO’KEHUS HaIIPsKEHUH pU
H0CJIEI0BATEIbHOM
COEJIMHEHUU JIBYX
pe3ucTopoB”

https://m.edsoo.ru/ff0aaas58

JlaGopaTtopHnast pabota
"I[IpoBepka mpaBuia A CUIIbI

bubanoreka [IOK

9 TOKA IIPU NapaJuIETbHOM https://m.edsoo.ru/ff0aadle
COCJIMHEHUH PEe3UCTOPOB"
Pewmenne 3anau Ha

50 npuMeHeHue 3akoHa Oma st bubmmorexa [IOK
Pa3IUYHOrO COCIUHEHUS https://m.edsoo.ru/ff0aaf8a
MPOBOJHUKOB
Pabora u moutHOCTH

51 AJIEKTPUYECKOTO TOKA. 3aKOH bubmmorexa [IOK

https://m.edsoo.ru/ff0ab124

Hxoyns-Jlenna
JlaGopatopHas paboTa

5 "Onpeznenenue paboThl U bubnuoreka [IOK
MOII[HOCTH JJIEKTPUIECKOTO https://m.edsoo.ru/ff0ab3e0
ToKa"
DIIEKTPUUYECKHE LIETH U

53 HNOTPEOUTEIH FIMEKTPHUUECKOM bu6nuoreka LIOK
sHepruu B ObiTy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
[ToaroroBka K KOHTPOJIBHOU

54 pabote 1o Teme bubnuorexa [IOK

"DeKTpUUeCcKUe 3apsiabl.
3apspKeHHbIE Tela U UX

https://m.edsoo.ru/ff0abd2c
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B3alMOJICUCTBUSL.
[ToCTOAHHBIN JIEKTPUUECKUI

TOK

KonrponsHast pabora o Teme
"DNIeKTpUUECKHUE 3apsbl.
3apspKeHHBIC Tela H UX

bubmmorexa [JOK

33 B3aUMOJICHUCTBUSL. https://m.edsoo.ru/ff0abeal
[ToCTOAHHBIN 2JIEKTPUUECKUI
TOK"

6 [TocTostHHBIE MATHUTBHI, KX

> B3aNMOJICHCTBHE
Ypok-uccnenoBaHue

57 "N3y4yenue nosein 1 bubmmorexa [IOK

" https://m.edsoo.ru/ff0ac3d0
MOCTOSTHHBIX MarHUTOB
MarnuTtHoe nosie. MarHuTHOE
58 noJie 3eMJIM U €ro 3HaYeHue Bu6mmorexa [IOK
https://m.edsoo.ru/ff0acOba
JUIS SKU3HU Ha 3eMile
OnbiT OpcTena. MaruutHoe

59 I10JI€ JIEKTPUYECKOTO TOKA bubnuorexa [JOK
MarauTHoO€ 1oJie KaTyIIKH C https://m.edsoo.ru/ff0ac1d2
TOKOM
[Ipnmenenue
3JIEKTPOMAarHUTOB B TEXHHUKE.

60 JlaboparopHas paboTa 0.5 bubnuorexa [JOK
"N3y4yeHue neicTBus https://m.edsoo.ru/ff0ac74a
MarHuTHOTO MOJIsl Ha
MPOBOJIHUK C TOKOM"

61 DIIeKTPOABUTATEIb bu6mmoreka [IOK
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MOCTOSTHHOTO TOKa.
Hcnonp3oBanue
3JIEKTPOIBUTATEIICH B
TEXHUYECKHUX YCTPOUCTBAX U
Ha TpaHcnopte. JlaboparopHas
pabota "KoHcTpyupoBaHue u
u3yueHue padoThl
ayeKTpoaBUraTesns”

https://m.edsoo.ru/ff0ac86¢

62

OnbiTel Papajnes. 3akoH
3JIEKTPOMATrHUTHOMN
nHaykuuu. [pasuio Jlenna

63

Dnektporereparop. CriocoObl
TIOJTY4EHHS DIICKTPUIECKON
SHEPruu. DIEKTPOCTAHLIUN Ha
BO300HOBIISIEMBIX HCTOYHUKAX
SHEPTUH

64

IToaroroBka Kk KOHTPOJIBHOMI
pabore 1o Teme
"DnexTpuueckue u
MarHUTHBIE SIBICHUS"

65

KonrtponsHast pabora o Teme
"DyeKTpUUeCcKue 1
MAarHUTHBIC SIBJICHUS "

bu6mmoreka [JOK
https://m.edsoo.ru/ff0acb14

66

PeseprHslit ypok. Pabota ¢
TekcTaMH 110 TeMe "TennoBrlie
ABIIEHUS"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0accSe

67

PesepHbIii ypok. Pabora ¢
TEKCTaMU 10 TEME

bu6mmoreka [{OK
https://m.edsoo.ru/ff0acdc6
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"IIOoCTOSTHHBIN 2IEKTPUYECKHUN

n

TOK

PesepBHrlit ypok. Pabora ¢

68 TEKCTAMU 110 TEME 1
"MaruuTtHbie aBiaeHud"
OBIIEE KOJIMYECTBO YACOB 68 14.5

[10 ITIPOTPAMME
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9 KJIACC

KoandyecTBO 4acoB

JIEeKTPOHHbBIE
Ne nudposbie
Tema ypoka Konrpoabnsie | IlpakTHyeckue
n/n Bcero oOpa3oBaTesibHbIEC
padoThI padoThI
pecypchl
) MexaHn4eckoe JTBUKEHUE. 1
MarepuanbHas TOUKa
Cucrema orcuera. Eu 1OK
nonroTexa
2 OTHOCUTENBHOCTD 1
https://m.edsoo.ru/ff0ad474
MEXaHUYECKOTO JBUKEHUS
3 PaBHOMEpHOE IPSIMOJIMHENHOE 1 bubnuorexa [JOK
JIBUKECHHUEC https://m.edsoo.ru/ff0ad19a
HepasromepHnoe
4 MPSIMOJIMHEMTHOE IBUYKEHHE. 1
CpenHsisi ¥ MTHOBEHHas
CKOPOCTb
[IpssmonuneniHoe Bu6miorexa IOK
> PaBHOYCROPEHHOC ABHMCHHC. ! https://m.edsoo.ru/ff0ad8d4
Yckopenue T '
CkopocTh IPSIMOJIIMHEMHOTO
6 PaBHOYCKOPEHHOTO JIBH>KCHHUSI. 1
I'padux crkopoctu
JlaGopaTopHnas pabota
"Onpenenenue yCKOpeHus Tesa
bubnnorexa [JOK
7 [P PAaBHOYCKOPEHHOM 1 1 1

IBIDKEHUU 110 HAKJIOHHOU
miockoctu"

https://m.edsoo.ru/ff0adb18
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CB00OOHOE ITaJIEHHE TEI.

8 Omnbrtel ["anunes
PaBHOMEpHOE ABMXKEHUE 110
9 okpyxHocTu. [lepuon u yacrora bubnuorexa [IOK
obparenus. Jluneitnas u https://m.edsoo.ru/ff0ael 76
yIJIOBasi CKOPOCTH
10 LlentpocTpemMuTenbHOe
YCKOpEHUE
1 I1epBb1it 3akoH HbroTOHA. bubnmuorexa [JOK
Bekrop cuibr https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. bubnmorexa [IOK
PaBHOelicTBYIOIIAs crta https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH HeroTOHA. bubnuoreka [IOK
Cynepniozunus cui https://m.edsoo.ru/ff0ae982
14 Pemenne 3ai1ay Ha npuMeHEHUE bubnuorexa [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aebbc
bubnnorexa [JOK
15 Cuna ynpyroctu. 3axou I'yka httos://m.edsocl)_.[ru/faneca2
16 Pemenue 3anay no teme «Cuna
YOPYTOCTH
JlaboparopHas paboTa
17 «Onplc)az[eﬂIZ:HHe I:ICS:TKOCTI/I Bubmiorexa LIOK
https://m.edsoo.ru/ff0aee28
PYKUHBD)
bubnnoreka [JOK
18 Cuna Tpenus https://m.edSO(])_.[ru/fanﬂ 38
19 Pemenue 3agau no reme «Cuna bubmuoreka [JOK
TPEHUS» https://m.edsoo.ru/ff0afa26
20 JlaGopaTopHnas pabota bubnuoreka [JOK
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https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
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https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
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https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26

"Onpenenenne ko3P uUineHTa
TPEHHUSI CKOJIbKECHHS"

https://m.edsoo.ru/ff0af8be

Pemenue 3agay mo reme

bu6nmoreka [JOK
21 "3akonbl Hetotona. Cuna
Y https://m.edsoo.ru/ff0afb8e
ynpyroctu. Cuia TpeHus
Cuiia TSKeCTH U 3aKOH
2 BCEMHUPHOI'O TATOTCHHUS. bubnuoreka [IOK
YckopeHnue cBOOOIHOTO https://m.edsoo.ru/ff0af044
najeHus
Ypok-koupepennus "JIBuxeHue
2 T€J BOKPYT I'PaBUTAI[MIOHHOTO
uentpa (CosiHeUHasi CUCTEMA).
lamaktuku"
Pentenue 3anau mo teme "Cuiia
24 TSDKECTH U 3aKOH BCEMUPHOIO bubmorexa HOK
" P https://m.edsoo.ru/ff0af5{8
TATOTCHUS
)5 [IepBas kocMHuueckast CKOPOCTb. bubnnorexa [JOK
HeBecoMocTh u neperpysku https://m.edsoo.ru/ff0af33¢c
PaBHOBecue MatepuaabHON
TOYKH. AOGCOTIOTHO TBEPAOE
26 Teno. PaBHOBecHe TBEPAOTO bubmmorexa [TOK
' .. \,pﬂ https://m.edsoo.ru/ff0afe36
TeJa C 3aKPEIIEHHOM OChIO
BpaleHus
27 MowmeHT cwibl. LleHTp TsbkecTn
Pemenue 3agau no reme
28 "MowmenT cuibl. L{eHT bubmmorexa [IOK
| ' p https://m.edsoo.ru/ff0b02b4
TSOKECTH
29 [ToaroroBka Kk KOHTPOJIBHOU bubmmoreka [JOK
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pabote mo Teme "MexaHnueckoe
nBIKeHue. Bzaumonenctaue

TCII

https://m.edsoo.ru/ff0b0408

KonrponsHast pabora o Teme

30 "MexaHU4YecKoe TBUKECHHE. Bubmmorexa LIOK
. https://m.edsoo.ru/ff0b06ec
B3aumopetictBue ten"
Nmnynec Tena. UMyasc CUibL.

31 3aK0oH COXpaHEHUsl UMITYJIbCa. bubnnoreka [JOK
Ynpyroe u Heynpyroe https://m.edsoo.ru/ff0b07fa
B3aNMOJICHCTBHE

1 Pemenue 3agau no teme "3akoH bubnmuoreka [JOK
COXpaHEHHUs uMIryJsbca' https://m.edsoo.ru/ff0b096¢
VYpok-koHhepeHus

33 "PeakTUBHOE OBMKECHUE B
MPUPOJIC U TEXHUKE"

34 Mexanuueckas pabota u bubnuorexa [IOK
MOIIHOCTH https://m.edsoo.ru/ff0b0a84

35 Pabota cuIIbl TSKECTH, CHITBI bubmuoreka [JOK
YIPYTOCTH U CHUJIBL TPEHUSA https://m.edsoo.ru/ff0b0db8
JlaGopaTtopHnast pabota
«Omnpenenenue paboOThI CUIIBI

36 TPEHUs IPU PAaBHOMEPHOM
JBUKEHUHU TeJa Mo
TOPU30HTAIILHON TOBEPXHOCTH

17 CBs13b DHEPTUU U pabOTHI.

[TorenuuanpHas SHEPTUA
18 Kunernueckas sneprusi. bu6nuorexa [IOK

TeopeMa 0 KHHETUYECKOI

https://m.edsoo.ru/ff0b0c32
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SHEPruu

3akoH COXPAHCHUSA SHCPIUHA B

39
MEXaHUKe
JlaGopaTopHnast pabota
40 «3yueHne 3aKkoHa COXpaHEHUS bubmorexa HOK
Y P https://m.edsoo.ru/ff0b12fe
SHEPTUM
41 KonebarenpHoe IBHKEHHUE U €0 bu6moreka [JOK
XapaKTEpPUCTUKU https://m.edsoo.ru/ff0b1858
3aryxaromue KoieoaHus.
42 Brinyxaennsie kojiebanus bubmmorexa [TOK
YA ) https://m.edsoo.ru/ff0b200
Pe3onanc
43 MaremaTudeckui u
NPYKUHHBINA MasiTHUKU
Ypok-uccienoBaHue
44 «3aBUCUMOCTB MIEPUOJA bubnuorexa [JOK
KOJIeOaHUH OT KECTKOCTH https://m.edsoo.ru/ff0b197a
MPYKUHBI U MAacChl Tpy3a»
45 [IpeBpanienue 3Hepruu npu
MEXaHUYECKUX KOJIeOaHMsIX
JlaGoparopHas pabota
46 «OmnpeneneHue 4acToThl U bub6nuoreka [IOK
nepuojia KoaebaHui https://m.edsoo.ru/ff0blaec
MPY>KUHHOTO MasITHUKA»
JlaGopatopHas paboTa
«IIpoBepka HE3aBUCUMOCTH
. bubmuoreka [JOK
47 nepuojia KojaebaHuii rpysa,

IIOABCIHICHHOI'O K HUTH, OT
Macchl Tpy3a»

https://m.edsoo.ru/ff0b197a
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https://m.edsoo.ru/ff0b1858
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48

Mexannueckre BOJIHBI.

CBoiicTBa MEXaHUYECKUX BOJH.

HpO,I[OJ'IBHBIe H IOIIECPCYHBIC
BOJIHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b2 1 fe

49

Ypoxk-koHpepeHuus
"MexaHu4ecKue BOJIHEI B
TBEPAOM Teie. CelicMUYecKue
BOJIHEI"

50

3Byk. Pacnipoctpanenue u
OTpa’KeHHE 3BYyKa

51

Ypok-uccnenoBaHue
"HabumroieHne 3aBUCUMOCTH
BBICOTBI 3ByKa OT 4aCTOTHI"

52

['poMKOCTB 3ByKa U BBICOTA
TOHA. AKYCTUYECKUN PE30HAHC

53

Ypoxk-koHpepeHuus
"VnbTpa3Byk U uHGpPa3BYyK B
MPUPOJIC U TEXHUKE"

Bbu6muoreka [JOK
https://m.edsoo.ru/ff0b23ca

54

ITogroroBka Kk KOHTPOJIBHOMI
pabore o Teme "3aKOHbI
coxpaHeHusa. MexaHuyeckue
KoJieOaHus ¥ BOJIHBI"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b25f0

55

KonTponbHas pabota mo Teme
"3aKOHBI COXpaHEHUS.
MexaHn4ecKue KoJICOaHus U
BOJIHBI"

56

3HeKTpOMaFHI/ITHOG ITOJIC.
3J'ICI(Tp0MaF HUTHBIC BOJIHBI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b2abe
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https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe

CBolicTBa AJIEKTPOMArHUTHBIX

57
BOJIH
Ypok-koHpepenmus "[lkana
AJIEKTPOMATHUTHBIX BOJIH.

58 Wcnonb3oBanue bubmmorexa [IOK

https://m.edsoo.ru/ff0b2fe6
3JICKTPOMArHUTHBIX BOJIH TSI
COTOBOM cBs3K"
Ypok-uccnenosanue "Mzyuenue

59 CBOMCTB 3JIEKTPOMArHUTHBIX bubnmoreka [JOK
BOJTH C MTOMOIIIbI0 MOOMIIBHOTO https://m.edsoo.ru/ff0b2c6c
tenedona"

Pewienue 3a1au Ha onpeneneHne

60 YaCTOTHI U JJIMHBI
ANEKTPOMATrHUTHOW BOJIHBI
DIIeKTpOMarHuTHas mpupoaa

61 ceeta. CKOpOCTb CBETA. bubmmorexa [TOK

. https://m.edsoo.ru/ff0b31d0
BonHoBbIe cBOiICTBa cBETa
Hcrounuku cBera.

2 [IpssMmonuHEitHOE bubnuorexa [JOK
pacrpocTpaHEHUE CBETA. https://m.edsoo.ru/ff0b3658
3armenus Connua u JIyHsl
3aK0H OTpaXE€HUs CBETA.

63 3epkana. Pemenue 3aga4d Ha bubnuorexa [JOK
MIPUMEHEHUE 3aKOHA OTPAXKEHUS https://m.edsoo.ru/ff0b38c4
CBETa

64 [Ipenomnenne cBera. 3akoH bubnumorexa [IOK
MPEJIOMIIEHUS CBETA https://m.edsoo.ru/ff0b3aea

65 [TonHOE BHYTpEHHEE OTpaKEeHUE bubnmnoreka [JOK
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csera. Mcnosp30BaHue mMoJIHOTO
BHYTPEHHETO OTPa)KECHHUS B
ONITUYECKUX CBETOBOIAX

https://m.edsoo.ru/ff0b3c5c

JlabopaTtopHnast pabota
"UccnenoBanue 3aBUCUMOCTH

66 yIJ1a OpeJIOMJICHHS] CBETOBOT'O
Jdy4a OT yIJia MajeHus Ha
rpanute "Bo3gyx-crexkiao""
Ypoxk-koHpepeHuus
"Ucnonp30BaHme MOJTHOTO
67 BHYTPEHHETO OTPaKEHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAs
CBsI3b"
68 JIunzel. OnTHyeckas cuia bubmuoreka [JOK
JINH3BI https://m.edsoo.ru/ff0b3f2¢
69 [Toctpoenue nzodpasxkeHuii B bubnuoreka [IOK
JIUH3aX https://m.edsoo.ru/ff0b444a
JlaGopaTopHnast pabota
70 "Onpenenenre GOKyCHOTO bubnuorexa [JOK
PacCTOAHUS U ONTUYECKOUN CUIIBI https://m.edsoo.ru/ff0b4206
coOuparorieii TUH3bI"
Ypok-koH(pepeHus
71 "(gnmqecg)ns J'II/IIII{SOBBIG brbnmorexa [TOK
https://m.edsoo.ru/ff0c0a7e
npuoopsI"
7 I'ma3 xak onTuyeckas cucrema. bu6nmoreka [JOK
3penue https://m.edsoo.ru/ff0b4684
7 VYpoxk-koHpepenuus "ledexTst

3penus. Kak coxpanurts 3peHune"
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Paznoxenue 6enoro ceeta B
criektp. OnbiTel HproTOHA.

bu6mmoreka [IOK

74
CI10’)KeHHE CIIEKTPATIbHBIX https://m.edsoo.ru/ff0c0f4c
uBeroB. Jlucnepcus ceera
JlabopaTtopHast pabota "ONbIThI
0 Pa3JIOKEHHUIO OEJIOTO CBETA B
75 CIIEKTP ¥ BOCHPHATHUIO LIBETA brbmmorexa [TOK
P P ! https://m.edsoo.ru/ff0c0e2a
MPEIMETOB MPU X HAOIIOICHUU
yepes 1BETOBbIE (PUIBTPHI"
VYpok-nipaktukyMm "BoiHoBbIe
76 CBOMCTBA CBETA: IUCIEPCHSI,
uHTepdepeHus u audpaxuus”
77 Omnsite Pesepdopna u bubnnoreka [JOK
IUIAaHETApHAS MOJIENIb aTOMa https://m.edsoo.ru/ff0c12a8
73 IToctynatel bopa. Mozaens
aroma bopa
Hcnyckanue u nornomeHue
79 cBera aroMoM. KBaHThI brbnmorexa [TOK
. ' ’ https://m.edsoo.ru/ff0c144c
JIuneliyaTeie CIEKTPHI
20 Ypok-nipaktukym "Habmronenue bubnmorexa [JOK
CIIEKTPOB UCITyCKaHUS" https://m.edsoo.ru/ff0c1550
81 PanuoakTuBHOCTH U €€ BUIBI bubmmorexa [TOK
A A https://m.edsoo.ru/ff0c1672
20 CrpoeHue aToOMHOTO sijipa. bubnnoreka [JOK
Hyxnonnas moaens https://m.edsoo.ru/ff0c18ac
23 PannoaktrBHBIE TPEBpAILICHUS. bubnuorexa [JOK
H3oTtonsl https://m.edsoo.ru/ff0clal4
84 Pemenue 3amau o teme: bubnuorexa [JOK
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"PamnoakTUBHBIE
npeBpaiieHus"”

https://m.edsoo.ru/ff0c1b4a

85

IIepuon nonypacnana

86

VYpok-koH(pepeHus
"PagmoakTUBHBIE U3ITyYEHUS B
IPUPOJIE, MENNULINHE, TEXHUKE"

bu6mmoreka [IOK
https://m.edso0.1u/ff0c2126

87

Snepuble peakuuu. 3aKOHBI
COXpaHEHUs 3apsiIOBOTO U
MacCOBOT'0 YHCE

bubmnoreka [IOK
https://m.edsoo.ru/ff0c1¢58

88

DHeprust CBA3M aTOMHBIX SJIED.
CBs13b MacChl U YHEPTUU

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c1d7a

89

Pemenne 3amau mo reme
"SAnepubie peaknuun"

90

Peaxiuu cuHTe3a M NeneHus
sanep. UcTouHMKY SHEprun
CouHiia 1 3831

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

91

Ypok-koupepenmus "SAneprast
sHepreTuka. JlencTeus
pPaaTuOaKTUBHBIX M3TyUYEeHUN Ha
’KUBBIE OpraHU3MBbI"

92

IToaroroBka Kk KOHTPOJIBHOMI
pabore 1o Teme
"DJIeKTPOMarHUTHOE TIOJIE.
DIIEKTPOMarHUTHBIC BOJTHBI.
KBaHTOBBIC sIBEHUSA"

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0c223e

93

KonrponsHast pabora o Teme
"DJIeKTPOMarHuTHOE TOJIE.
aﬂeKTpOMaFHI/ITHBIe BOJIHBI.
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KsanrosBsie sBieHus"

[ToBTOpenue, oboOIIEHNE.

bubmuoreka [JOK

94 JlaGopaTopHbie pabOTHI O
p" p P . " https://m.edsoo.ru/ff0c245a
Kypcy "B3aumoneiictsue el
[ToBTOpEeHME, 000OIICHHE.

95 Pewienne pacyeTHbIX U bubnuoreka [IOK
Ka4eCTBEHHBIX 3a7a4 I10 TEME https://m.edsoo.ru/ff0c2572
"TemoBsie mporecch”

[ToBTOpEeHmE, 0600IICHHE.

96 Pewienue pacyeTHbIX U bubnuorexa [JOK
Ka4eCTBEHHBIX 3aJa4 I10 TEME https://m.edsoo.ru/ff0c2a22
"KIIJI TermioBeIX aBurarencii”

[ToBTOpEeHue, 0600IICHHE.

97 Pemenue pacueTHbIX U bubnuorexa [JOK
KauyeCTBEHHBIX 3aJa4 I10 TeEME https://m.edsoo.ru/ff0c2b30
"KII/] anexkrpoycTtaHoBoK"

[ToBTOpeHnue, 06061IEHNE.
98 JlaGopaTopHbIe pabOTHI 1O bubmmorera [JOK
p” p P " https://m.edsoo.ru/ff0c2¢52
Kypcy "CBETOBBIC SBJICHHS
[ToBTOpenue, oboOIICHNE.

99 Pabota ¢ TexkcTaMu 110 TeMe bu6nmoreka [JOK
"3aKOHBI COXpPAHCHHS B https://m.edsoo.ru/ff0c2d6a
MexaHuke"

[ToBTOpenue, o6o0IIEHNE.
bu6nmoreka [JOK

100 Pabota ¢ TekcTaMu 110 TeME

" " https://m.edsoo.ru/ff0c2e82
Komnebanus 1 BOJIHBI
101 [ToBTOpenue, oboOIeHNE. bubnuoreka [IOK

Pabora ¢ TekcTamu 1o Teme

https://m.edsoo.ru/ff0c3044
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"CseToBbI€ gBiacHUS"

[ToBTOpenue, oboOIIEHNE.
102 Pabora ¢ TekcTamu 1o Teme
"KBanToBas u siiepHas pusuka'

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

102

27
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YYEBHO-METOJMYECKOE OBECIEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSIBATEJILHBIE YUEBHBIE MATEPUAJIBI U151 YYEHUKA

» ®usmka: 7-i knacc: 6a30BbIA ypoBeHb: yueOHHK, 7 kiacc/ [lepeimkun V.M., BanoB A.1.,
AxunonepHoe obmectBo «M3narensctBo «IIpocsemenne

» Ou3uka: 8- kiacc: 6a30BbIN ypoBeHb: yueOHUK, § kiacc/ [Tepsimkun M. M., UBanos A. 1.,
AxunonepHoe obmectBo «M3narensctBo «IIpocsemienne»

» Ou3uka: 9-i kiacc: 6a30BbId ypoBeHb: yueOHHK, 9 knacc/ [lepeikun M. M., I'ytauk E. M.,

WBanos A. 1., IletpoBa M. A., AkimonepHoe o0uiectBo «M3aarensctBo «lIpocBenienne»

METOAUYECKHUE MATEPHUAJIBI JIUIS1 YAUTEJIA

HUP®POBBIE OBPA3ZOBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

but6mmoreka [{JOK
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