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HHOACHUTEJBHAA 3AIIUCKA

[IporpamMa 1o ¢u3MKe Ha YpPOBHE OCHOBHOIO OOLIEro oOpa3oBaHUs COCTaBIE€HA HAa OCHOBE
NOJIOKEHUH M TpeOOBaHWI K pe3ysibTaTaM OCBOCHMS Ha 0a30BOM ypOBHE OCHOBHOW 00pa3zoBaTelbHOM
nporpammel, npeactaBieHHbIX B @I'OC OO0, a Taxke ¢ yuérom deaepalbHOH pabodeil mporpaMMbl
BocnuTanus u Konuenmuu npenoaBanus yaeoHoro npeamera «duzukay.

Copepxanue nporpaMMbel 1O (U3MKE HampaBleHO Ha (OPMHUPOBAHUE €CTECTBEHHO-HAYYHOMH
IPaMOTHOCTH OOYyYaroIUXCsd W OpraHu3alfio H3ydyeHHs (U3MKM Ha JEATeIbHOCTHOW OCHOBe. B
nporpaMMe 1o (u3MKe Y4YUTHIBAIOTCS BO3MOXHOCTH Y4eOHOro MpeiMeTa B peaju3aluu TpeOOBaHHM
OI'OC OOO Kk muaHHpyeMbIM JHYHOCTHBIM W METAalpeJIMETHBIM pe3yjbTaTaM OOydYeHHs, a TaKkKe
MEXIIPEIMETHBIE CBSI3M €CTECTBEHHO-HAyUHBIX Y4YEOHBIX IIPEIMETOB Ha YPOBHE OCHOBHOI'O OOLIEro
o0OpazoBaHusl.

[Tporpamma 1o ¢u3ukKe ycTaHaBJIMBaeT pacupeseseHre yueOHoro MaTepuaia o rojam oOyueHus (1o
KJjlaccaMm), IpeJylaraeT NPUMEPHYIO I0CJIEJOBATEIbHOCTh H3Y4YEHHUS TEM, OCHOBAaHHYIO Ha JIOTHKE
Pa3BUTHSL IPEIMETHOTO COJIEPKAHMSI U YUETE BO3PACTHBIX 0COOEHHOCTEH 00yYaroLuxcs.

[Tporpamma no usmke pazpaboTaHa ¢ HENbI0 OKa3aHUS METOINIECKOM TTOMOIIH YUUTENO B CO3aHUU
paboueil mporpamMmsl 0 y4eOHOMY MpeIMETY.

OwusmKa ABISETCA CUCTEMOOOPA3YIOMIUM IS €CTECTBEHHO-HAYUHBIX YUEOHBIX MPEIMETOB, TOCKOJIBKY
¢u3nueckue 3aKOHBI JIEXKAT B OCHOBE IIPOLIECCOB U SIBICHUH, M3ydyaeMbIX XUMHeEH, Ouosoruei,
acTpoHOMHeH W (Qu3Myeckoi reorpaduell, BHOCHT BKJIAJ] B €CTECTBEHHO-HAYYHYIO KapTHHY MUDPA,
npefocTaBisieT Hanbosiee sicHble 00pa3lbl MPUMEHEHUsT HayyHOro METOoJla MO3HaHMs, TO eCTh crocoda
MOJIyY€HUs JOCTOBEPHBIX 3HAaHUH O MUPE.

OpHa U3 riaaBHBIX 337a4 (QU3MUECKOro oOpa3oBaHUs B CTPYKType o0Ilero oopa3oBaHHsS COCTOUT B
(OopMUPOBAHUHU ECTECTBEHHO-HAYYHOU I'PaMOTHOCTH U HHTEPECa K HAyKe Y 00y4aroIuxcsl.

N3yuenne ¢us3nku Ha 6a30BOM ypOBHE IpPEIIoiaraeT OBJIAJACHUE CICAYIOIIMMU KOMIIETEHTHOCTSAMH,
XapaKTEepU3YIOUIMMH €CTECTBEHHO-HAYyUHYI0 TPAMOTHOCTD:

® HAy4YHO OOBSACHSATH SIBJICHMUS;

® OIICHUBATh U IOHUMAaTh OCOOEHHOCTH Hay4YHOI'O UCCIIE0BAHNUS;

® UHTEPIPETUPOBATH JaHHBIE U UCIOJIb30BaTh HAYYHBIE JOKA3aTEIbCTBA AJIS IIOJYyYEHUS BBIBOJOB.

[enn w3ydenuss U3UKKM Ha ypPOBHE OCHOBHOTO OO0IIero oOpa3zoBaHus ompeneieHbl B Konmenium
npenojaBanus ydyeOHoro mnpeamera «®usuka» B o00pa3zoBaTeldbHBIX OpraHuzanusx Poccuiickoit
®denepaliy, peaqu3yolMX OCHOBHbIE 00IIe00pa3oBaTeIbHbIE MPOrPaMMBbl, YTBEPKAEHHON pELICHHEM
Konnerun Munuctepcra npocenienus Poccuiickoit ®@eneparuu (npotokon ot 3 aexadps 2019 r. Ne
[1IK-48H).

Henu nzyyenus pU3NKH:

e MpuOOpEeTEeHHE HHTEepeca U CTPEMIICHUs 00yUalOMIUXCsl K HAYYHOMY W3YyUEHHUIO TPUPOIbI, pa3BUTHE
UX WUHTEJUIEKTYyaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEI;

® Dpa3BUTHE NPEJCTaBICHUNA O HAyYHOM METOJ€ MO3HAHUS U (POPMHPOBAHME HUCCIIEIOBATEIHCKOTO
OTHOLIEHHUSI K OKPY’KAIOLIUM SIBIICHUSM;

e (QopMHpOBaHHE HAYYHOTO MHMPOBO33PEHHS KaK pe3ysbTaTa M3y4YeHHs OCHOB CTPOCHHUS MAaTepHH U
(byH1aMEHTaIbHBIX 3aKOHOB (DU3HKHU;

e (GopMUpOBaHME TMPEACTABICHUN O poiau (GU3MKH 7S PAa3BUTHS JAPYTUX €CTECTBEHHBIX HayK,
TEXHUKHU U TEXHOJIOTH;

® pa3BUTHE TPEACTABICHUH O BO3MOXHBIX cdepax Oynymeidl nmpodeccHoHaNbHON IeATeNbHOCTH,
CBSI3aHHOM C (PM3HKOM, MMOATOTOBKA K JaJIbHEHIIIeMy 00yYEHHUIO B 9TOM HaIPaBJICHUH.

JlocTikenne 3THX Lejded HporpaMMel Mo (M3MKEe Ha YpPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHuUs
o0ecrieunBaeTcs pelieHrueM CIEeIYOMNX 3a1aY:

e MpuOOpEeTeHHE 3HAaHUM O JAMCKPETHOM CTPOEHUM BELIECTBA, O MEXAaHWYECKHUX, TEIUIOBBIX,
JNEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

e MpuOOpEeTEeHHE YMEHHUH ONMCHIBaTh U OOBACHATH (PU3MUECKUE SBJIECHUS C HCIOJIb30BaHUEM
IIOJIyYCHHBIX 3HAHUI;

® OCBOCHHE METOJIOB PEUICHUS MPOCTEHINNX pPAacUETHBIX 3a7ad C MCIOJIb30BaHUEM (UINUECKUX
MOJIEJIEH, TBOPYECKUX U TPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4;

e pa3BUTHE YMEHMH HaO0aTh NPUPOIHBIE SBJICHUS U BBIITOJIHATH OIBITHL, 1a00paTopHble pabOThI U
HKCIIEPUMEHTAIbHbIE UCCIICAOBAHMS C UCTIONIb30BAaHUEM N3MEPHUTEIBHBIX IPUOOPOB;



e OCBOEHHUE MPUEMOB pabOTHI ¢ MH(pOpMaIel PU3NIECKOT0 COACpKAaHUS, BKIIOYasi HH(OPMAIIHIO O
COBPEMEHHBIX JOCTHKCHUSX (DU3UKH, aHATH3 H KPUTHICCKOE OIICHUBAHUE WH(OPMAIINK;

® 3HAKOMCTBO CO cdepamu TPoPEeCCHOHATHHON EATEIBHOCTH, CBS3aHHBIMU C (QU3UKOH, U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha JOCTHKEHUSIX (PU3HMUECKON HAYKH.

Ha wu3ydenue ¢usuku (6a30BBI YPOBEHb) HA YPOBHE OCHOBHOTO OOIIET0 OOpa30BaHUSI OTBOAMTCS
238 gacoB: B 7 kinacce — 68 yacoB (2 daca B Hezen0), B 8 kiacce — 68 yacoB (2 yaca B Henen), B 9
KJ1acce - 102 gaca 3 yaca B HEJIETIIO).
[Ipennaraemeiii B mporpamMme 1o (U3HKE TMepedyeHb JadopaTOpHBIX pabOT U  OIBITOB HOCHUT
PEKOMEHAATENbHBIA XapakTep, yUYuTellb JIelaeT BHIOOp MpoBeneHHs Ja00paTOpHBIX pabOT U OMBITOB C
y4éTOM HHIUBUIYaJIbHBIX OCOOEHHOCTEH OOydYalolmuXcs, CIHCKAa SKCIEPUMEHTAIbHBIX 3aJaHuil,
npeJiaraéMbIX B paMKax OCHOBHOTO TOCY/IapCTBEHHOTO IK3aMeHa 1o (hU3HKe.

COJAEPKAHUE OBYYEHUA

7 KUIIACC

Pasznen 1. ®dusuka u e€ poJib B IO3HAHMH OKPY:KAIOLIEro MUpa.

®usnka — Hayka o npupoze. SBineHus npupoisl. Ousnueckue SBICHUS: MEXaHUUECKHE, TEILJIOBBIE,
3JIEKTPUYECKHE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Oduznyeckue BeMUYWHBL. M3Mmepenue Quandeckux BenuuuH. Pusmueckue mpuOopsl. [lorpenrHocTs
u3MepeHuil. MexxayHapoaHas cucTemMa eIMHHUII.

Kak ¢usmka m napyrue ecTeCTBEHHbIE HAayKH H3y4dalOT NPUpPOAY. EcTecTBEHHO-HAy4HBIH METO[
MO3HAHMS: HAOIO/IEHHE, TOCTAaHOBKAa HAyYHOTO BOMPOCA, BBIIBM)KEHHUE THUIOTE3, SKCIEPUMEHT IO
NPOBEPKE THIIOTE3, O0BSICHEHNE HA0M0JaeMOoTo siBiieHUs. Onucanne GU3NIeCKuX SBICHUN C MOMOIIBIO
MOJIEJIEH.

Hemoncmpayuu.

1. MexaHu4eckue, TEIUIOBbIE, YIEKTPUIECKUE, MATHUTHBIE, CBETOBBIC SIBIICHUSI.

2. dusnueckue MpuOOPHI U MPOLEAYpa MPSIMBIX H3MEPEHUI aHAJIOTOBBIM U IIU(PPOBBIM IPHOOPOM.

Jlabopamopuvie padomol u onvimol.

Omnpenenenne HeHbl JeJIeHUs MIKalbl K3MEPUTEIBHOTO pHOopa.

H3mepeHune pacCTOSHUM.

N3mepenune 06bEMa KUAKOCTU U TBEPIOTO TENA.

Omnpenenenne pasmMepoB MaJbIX TEIN.

W3mepenue teMiiepatrypsl Ipy MOMOLIH KUKOCTHOIO TEPMOMETPA U IaTYMKA TEMIIEPATYPhl.
ITpoBeneHue wucciaenoBaHus IO IPOBEPKE TUIIOTE3Bl: JAJIBHOCTh IOJIETA IIAPHUKA, ITYIIEHHOTO
TOPU3OHTAIILHO, TEM OO0JIbIIIE, YeM OOJIbIIIE BBICOTA MTyCKA.

Pa3nea 2. [leppoHavyaibHbIe CBeI¢HUA O CTPOCHHMH BelecTBA.

CrpoeHue BelecTBa: aToOMbl M MOJIEKYNbI, UX pa3Mmepbl. ONBITHI, 10Ka3bIBAIOIINE JIUCKPETHOE
CTpOEHHE BEIECTBA.

JIBuxenne vactul BemecTBa. CBsA3b CKOPOCTH JBMJKEHHUS 4YacTHUI[ ¢ Temreparypoil. bpoyHoBckoe
nBrkeHue, 1ud¢ysusa. BzanMmoaelicTBre 4acTull BEIIeCTBA: MPUTSHKEHNE U OTTAIKUBaHUE.

ArperaTHble COCTOSIHUS BEIIECTBA: CTPOEHHUE ra3oB, KUAKOCTEH U TBEPIABIX (KPUCTATUIMYECKUX) TEl.
B3aumocBs3p  Mexay CBOMCTBAMHM  BELIECTB B Pa3HBIX  arperaTHbIX COCTOSIHMSIX M UX
aTOMHO-MOJIEKYJISIPHBIM CTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSIHUN BOJIBI.

Hemoncmpayuu.

1. Habmonenne 6poyHOBCKOTO JIBUKEHUSI.

2. HabOmonenue nuddysum.

3. HabGmronenue siBieHuiA, 00BSCHSIIONUXCS MIPUTSHKEHUEM HIIM OTTATKUBAHUEM YaCTHI] BEIIECTBA.

Jlabopamopnwvie padbomot u onvimo.

1. Ouenka nuamerpa aToMa METOIOM PSAOB (C UCTIONIb30BaHUEM (poTorpaduii).

2. OmBITHI 10 HAOIIOACHHUIO TEIJIOBOTO PACIITUPEHHUS Ta30B.

3. OnbITH IO OOHAPYKEHHIO JEHCTBUS CHIT MOJIEKYJISIPHOTO IPUTSHKEHUSI.

Pa3nen 3. /IBu:keHHe U B3auMO/ieiicTBUE TeJl.

Mexannueckoe 1BHkeHue. PaBHOMepHOE U HepaBHOMEpHOE BUKeHue. CkopocTh. CpenHss CKOpoCTh
[P HEPABHOMEPHOM JBUKEHUU. Pacy€T myTH 1 BpeMEHU JBUKEHUS.

oukrwdE



SBneHne WHEpHMU. 3aKOH HHEpUMHU. B3amMopedcTBUE Tesl KaKk MpPUYMHA HU3MEHEHUS CKOpPOCTH
JIBUKEHUST Tel. Macca kak Mepa uHepTHOocTH Tena. IlnoTHocTe BemectBa. CBsA3b IUIOTHOCTH C
KOJIMYECTBOM MOJIEKYJI B €IMHHUIIE 00BhEMA BEIIECTBA.

Cuna kak xapakTepucTuka B3auMopeictsus Ten. Cuna ynpyroctu u 3akoH I'yka. MI3mMepeHue cuisl ¢
MOMOILBIO TUHAMOMETPA. SIBJIEHNE TArOTEHUs U crila TshkecTH. Cuiia TSHKECTH Ha JIpYrux IiaHeTax. Bec
tena. HeBecomocTs. CroxeHue cuil, HallpaBJIEHHBIX 10 OJHOH npsMoil. PaBHoaelicTByromas cui. Cuna
TpeHus. TpeHue CKOJIbKEHUs U TpeHue oKosi. TpeHne B pupojie U TEXHUKE.

Hemoncmpayuu.

Habmroienue MexaHu4eckoro JBUKEHHS Tena.

H3mepenune ckopocTy NPSIMOIMHENHOTO ABMXKEHHUS.
Habmtoienue siBieHUsI UHEPIIUH.

Habumronenne n3MeHeHus: CKOpOCTH IPU B3aUMOJIEHCTBUU TEIL.
CpaBHeHHE MacC MO B3aUMOJEICTBUIO TEJL.

. CnoxeHue cuji, HalpaBJICHHbIX 110 OJHON IPSIMOH.

ﬂaﬁopamopnbte pabomot u onvimol.

1. Onpenenenne cKOpocTH paBHOMEPHOTO JBMKEHMS (IIapHKa B KHUIAKOCTH, MOJIEIH IEKTPUUYECKOTO
aBTOMOOWJIS U TaK Jajiee).

2. Ompenenenune cpeHeil CKOPOCTH CKOJIBXEHHS OpYCKa WM MIapHKa 110 HAKJIOHHOW TUIOCKOCTH.

3. Ompenenenue MIOTHOCTUA TBEPAOTO Tena.

4. OmnbITHI, IEMOHCTPUPYIOLIHE 3aBUCUMOCTD pacTshKeHUs (AedopMaliin) nIpyKUHBI OT MPHIIOKEHHON
CHUJIBL.

5. OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIbI TPEHUS CKOJIbKEHHUSI OT Beca Tejla M Xapakrepa
CONPUKACAIOIIUXCS TOBEPXHOCTEH.

Pa3neu 4. /laBieHne TBEPABIX TeJl, ;KUAKOCTel U ra3o0B.

Jasnenue. CriocoObl YMEHBIIIEHUSI U YBEIHUEHUS AaBieHus. J[aBieHue ra3za. 3aBUCUMOCTD JaBJICHUS
raza ot o0béma, Temmeparypsl. [lepenavya naBneHuss TBEPABIMU TEJIaMH, KHUAKOCTSIMU U razaMu. 3aKOH
[Tackans. IlHeBMaTHYecKWe€  MalIWHBL.  3aBUCUMOCTb  JaBIEHUS  KHUAKOCTH OT  TIyOWHBI.
INunpocratuueckuii mapanokce. CooOmiaromuecs cocyabl. [ uapaBiudyeckie MEXaHU3MBl.

Atmocdepa 3emnu u atMocdepHoe naBieHue. IIpudMHBI CylecTBOBaHMS BO3IYLIHONH 00O0JOYKH
3emum. Omnwir Toppudern. W3mepenue armocepHOro maBieHHS. 3aBUCHMOCTh aTMOC(EpPHOTO
JaBJICHUS OT BBICOTHI HaJl ypoBHEM Mops. [Ipubops! A u3mepeHus: atMochepHOro JaBICHHUS.

JelicTBUe KUAKOCTH U Ta3a HAa MOTPYXEHHOE B HUX TelO. BeITankuBaromas (apXxuMeaoBa) CUIIA.
3akoH Apxumena. [TnaBanue Ten. BozayxomnaBanue.

Hemoncmpayuu.
3aBUCUMOCTbD JaBJIEHUS T'a3a OT TEMIIEPATypBhl.

[lepenava naBieHMs )KUIKOCTHIO U Ta30M.

Coobmaronyecs: CoCy/sl.

I'mnpaBnnueckwnii npecc.

[TposiBnenue neicTBus aTMOCHEPHOTO JaBICHHUS.

3aBUCHMOCTh BBITAIKUBAIOLIEH CHJIBI OT 00bEMa MOrpyKEHHOM dYacTH Tela M IUIOTHOCTH
KUJIKOCTH.

7. PaBeHCTBO BHITAJIKMBAIOIICH CUJTBI BECY BHITECHEHHOW KHUIKOCTH.

8. YcioBue mnaBaHUS TeN: IUIABAaHME WM TOTPY>KEHHWE Tel B 3aBUCUMOCTH OT COOTHOIICHUS
IUIOTHOCTEN TeJIa U KUJIKOCTH.

Jlabopamopusie pabomsl u onvimot.

1. VccnenoBaHue 3aBUCUMOCTH Beca Tejla B BOJE OT 00bEMa MOTPyKEHHOM B KUAKOCTh YACTH TeJa.

2. OnpeneneHre BHITATKUBAIOIICH CUITBI, IEHCTBYIOIICH Ha TENO, MOTPY>KEHHOE B KHUIAKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIIKUBAIOIICH CHJIBI, ICHCTBYIOIIEH HA TEJIO B KUJIKOCTH, OT MacChl
Tena.

4. OnbITHI, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTh BBITAIKWUBAIOIICH CHJIBI, JCHCTBYIOIIEH Ha TEIO B
KHUJIKOCTH, OT 00bEMA MOTPYKEHHOH B KUAKOCTh YaCTH TeJa U OT TUNIOTHOCTHU >KUKOCTH.

5. KonctpyupoBanue apeomerpa WJIM  KOHCTPYHUpOBaHUE JIOAKM U OOpeferneHue  eé
IPy30I0ABEMHOCTH.

Pazgen S. Pabora 1 MOIIHOCTH. JHEPrus.

Mexanunueckast pabota. MOIIHOCTb.

o awNE
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[TpocTtble MexaHM3MBI: pblYar, OJIOK, HAKJIOHHAs IUIOCKOCTb. IIpaBmiio paBHOBecHs phlyara.
[Ipumenenne mpaBwiia paBHOBECHs pbluara K OJoKy. «3omoTtoe mpaBuio» mexanuku. KITJI mpocteix
MexaHu3MoB. [IpocTbie MexaHU3MBbI B OBITY U TEXHHUKE.

Mexannueckass 3Heprua. Kunetnueckas u noreHuuanbHas 3Heprus. llpeBpailieHue oaHOro BHA
MEXaHUYECKOM DHEPIUU B APYroil. 3aKOH COXPAaHEHUS YHEPTUU B MEXAHHUKE.

Hemoncmpayuu.

1. TIpumepsl NPOCTHIX MEXaHU3MOB.

Jlabopamopuwie pabomul u onvimol.

1. Ompenenenne paboOThl CUIBI TPEHHUSA NPU PABHOMEPHOM JIBUXKEHHUHU TeJla 110 TOPU30HTAIBHOU
MOBEPXHOCTH.

2. VccnenoBaHue yClnoBUI paBHOBECHUS phlyara.

3. Usmepenue KII/] HakIOHHOM TIOCKOCTH.

4. M3yueHue 3aKOHa COXPAHEHUS] MEXAaHUYECKON SHEPTHUH.

8 KUIIACC

Pa3nes 6. TenJioBble siBJICHUS.

OcHOBHBIE MOJIOKEHHSI MOJIEKYJISIPHO--KHHETUYECKOM TEOPUH CTPOEHUSs BelecTBa. Macca u pa3Mepsl
aTOMOB U MoJieKyd. OIBIThI, HNOJITBEP)KJAIOLUINE OCHOBHBIE IOJIOXKEHUS MOJIEKYJISPHO-KHUHETUYECKOU
TEOpHH.

Monenu TBEPAOTO, )KUIKOTO U Ta3000pa3HOro COCTOsIHMIA BemecTBa. Kpucrammmueckue nu amophHbIe
Tena. OObsICHEHHE CBOMCTB Ta30B, JKUAKOCTEH U TBEPABIX TE HAa OCHOBE MOJOKEHUN MOJEKYJSPHO-
-KuHeTHn4eckoi Teopun. CMaunBaHue U KanWUISpHbIE SIBICHU. TemIoBoe pacliupeHue U CKaTue.

Temneparypa. CBsizb TeMmIepaTypbl CO CKOPOCTBIO TEIUIOBOTO [BIKEHHS 4YacTHll. BHyTpeHHss
sHeprus. CrnocoObl M3MEHEHUsT BHYTPEHHEW SHEpruM: TEIUIolepe/ada M COBepllieHue padoThl. Byl
TEIUIONEPEIa4yt: TEIIONPOBOAHOCTD, KOHBEKLIUS, U3TyYCHHE.

KonuuectBo TermuioTsl. YenbHas TEMIOEMKOCTh BellecTBa. TeMI000MEH M TEIUIOBOE pPaBHOBECHE.
VYpaBHenue TeroBoro Oananca. IlmaBneHue u OTBEpJeBaHUE KPHUCTAUIMYECKUX BEIIECTB. YJENbHAS
teryiota taBieHusa. I[lapooOpasoBanue u konaeHcamus. Mcmapenune. Kunenuwe. YnenwHas Teriora
napooOpa3zoBaHMs. 3aBUCUMOCTb TEMIIEpaTypbl KUIMEHUSI OT aTMOC(EPHOTO 1aBICHHUS.

BnaxunocTs Bo3ayxa.

DHeprus TOIIMBA. Y IeJbHas TEIJI0Ta CTOPAHMUSL.

[Tpunuuner pa®otsl TerioBbix asuratenei KIIJ[ temmoBoro asurartens. TemsoBble ABUTraTtenu u
3allUTa OKPY’KaIOIEN CPEb.

3aKOH COXpaHEHMsI U IIPEBPALIEHHs SHEPTHUU B TEIUIOBBIX MPOLECCAX.

Hemoncmpayuu.

Hab6monenrne 6poyHOBCKOTO JBHKEHUS.

Habmonenue nudpdysun.

Habmtoienue siBieHnit cMauMBaHMs U KalWUISIPHBIX SIBJICHUM.

HabmioneHue TenaoBoro pacimpeHust Tedi.

V3MmeHeHne naBlieHus ra3a pu U3MEeHEeHUH 00bEMa U HarpeBaHUK UJTU OXJIAXICHUU.
[IpaBuna n3MepeHus TeMIepaTypsl.

Buael Terionepenayn.

OxJnaxaeHre Npu COBEPUICHUN PabOTHI.

. HarpeBanue npu coBepiieHnH paboThl BHEITHUMH CHUJIaMH.

10 CpaBHeHHE TEMIOEMKOCTEN pPa3INYHbIX BELLECTB.

11. HaGmtoneHne KUTICHHUS.

12. HabGmroneHre mOCTOSHCTBA TEMIIEPATypPhI MPH TUTABICHUH.

13. Monenu TemIOBEIX ABUTATENIEH.

Jlabopamopusie pabomsl u onvinot.

OnbITHI 1O OOHAPYKEHUIO IEUCTBUS CUIJI MOJIEKYJISIPHOTO TIPUTSKEHUS.

OnBITHI 110 BBIPALIMBAHUIO KPUCTAJUIOB MIOBAPEHHOM COJIM WJIM caxapa.

OnbIThI 1O HAOIIOEHUIO TETNIOBOTO PACIIMPEHUS Ta30B, )KUJIKOCTEH U TBEPABIX Tel.
Onpenenenue AaBICHUS BO3yXa B OaJUIOHE LINPHIIA.

5. OnbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh JAaBJICHUS BO3JyXa OT ero o0bEMa W HarpeBaHHs WU
OXJIQXKICHHUSI.

©CoNoR~WNE
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6. [IpoBepka rumoTe3sbl JIMHEWHONW 3aBUCHMOCTH JUIMHBI CTOJIOMKA >KUJIKOCTH B TEPMOMETPHUYECKOM
TpyOKe OT TeMIeparyphbl.

7. Habmionenue u3MEHEHHs BHYTPEHHEM JHEpruM Tejla B pe3yjbTaTe Teruionepenadud U paboThl
BHEIIIHUX CHIL.

8. HccrnenoBanue sBIEeHUS TEMIOOOMEHA MPU CMEIIMBAHUN XOJIOJHON U TOpsSiueit BOJIBI.

9. Ompenenenne KOMUYECTBA TEIUIOTHI, IIOJYYEHHOTO BOJOW MpPHU TEIJIOOOMEHE C HarpeTbiM
METAJUIMYECKUM LIUINHAPOM.

10. Omnpenenenue yaenbHON TETNIOEMKOCTH BEIIECTBA.

11. UccnenoBanue mpoiiecca UCIApPEHUS.

12. Omnpenenenre OTHOCUTELHON BIXXHOCTH BO3IyXa.

13. Ompenenenue yAenbHOM TEIIOTHI IJIABICHUS JIbAA.

Pazjnen 7. DaekTpuyeckue 1 MATHUTHBIE SIBJICHHS.

Onektpuszanus Ten. [[Ba poaa aiekTpUYecKUX 3apsaaoB. B3amMopeicTBue 3apspKEHHBIX Tel. 3aKOH
Kynona (3aBUCHMOCTb CHJIBI B3aUMOJEUCTBUS 3apsSKEHHBIX TEJl OT BEJIMYMHBI 3apsAJ0B U PACCTOSHUS
MEX]y TeTIaMH).

Onektpuueckoe rmnosne. Hanpsx€HHocTes  anexTpuueckoro mnons. IlpuHuun — cynepno3unuu
ANEKTPUUYECKUX TOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu »snexrtpuueckux 3apsiioB. OJEMEHTapHbIM 3ieKTpuueckuil 3apsn. CTpoeHue aToma.
[IpoBOIHUKY U AUBIEKTPUKHU. 3aKOH COXPAHEHUS SJIEKTPUUECKOIO 3apsiia.

DNEKTPUUECKUN TOK. Y CIIOBUS CYIIECTBOBAHUS 3JIEKTPUUECKOIO TOKA. MICTOUHMKN TOCTOSHHOTO TOKA.
JleicTBHS SNEKTPUYECKOro TOKa (TEIIOBOE, XUMUYECKOE, MAaTHUTHOE). DIEKTPUUECKUN TOK B JKHUJIKOCTSIX
U rasax.

Onektpuueckass nenb. Cuna Toka. Dnekrpuyeckoe HampspkeHue. COnpOoTHBIIEHHE MPOBOJHHUKA.
VYnenpHoe compoTuBieHHE BemiectBa. 3akoH Owma ans  ydactka nenu. [locienoBarenbHoe U
napajuieJIbHOE€ COEJUHEHNE TPOBOIHUKOB.

Pabora u MomHOCTh 3neKTpHueckoro Toka. 3akoH Jlxoyns—JleHuna. OnexkTpuueckue Lenu U
NOTPEOUTENHN dIEKTPHUUECKOI 3Heprun B ObITy. KopoTkoe 3aMbikaHUeE.

[TocrosiHHBIE MAarHUTHI. B3anmMoaeiCTBHE TOCTOSSHHBIX MAarHUTOB. MaruutHoe noJjie. MarHuTHOE 1oJe
3eMud M ero 3HadeHue i kM3HU Ha 3emiie. OnbIT Dpcerena. MarHuTHOE mojie 3J1eKTPUYECKOTO TOKa.
[IpumeHeHne 3IEKTPOMarHuTOB B TeXHUKE. J[eiCTBME MarHUTHOrO MOJsI Ha MPOBOAHUK C TOKOM.
DIEKTPOABUTATENb IOCTOSTHHOTO TOKA. Vcnonb3oBaHue 3J1EKTpOABUTATENEH B TEXHUUECKUX YCTPOHUCTBAX
U Ha TpaHCHOpTe.

Onbitel @apanes. SIBneHue sneKTpoMarHUTHOM HHAYKIMH. [IpaBuno Jlenna. DnekTporeHneparop.
CnocoObl MOMy4YeHHsI 3IEKTPUYECKON B3HEpruu. DJEKTPOCTAaHIMM Ha BO300OHOBISEMBIX HCTOYHMKAX
JHEPTUU.

Hemoncmpayuu.

DneKkTpuszanus Ted.
JIBa posia NeKTpUYECKUX 3aps10B U B3aUMOJICHCTBUE 3aPSIKEHHBIX Tell.
YCTpOUCTBO U JEUCTBUE IIIEKTPOCKOIIA.
OnekTpocTaTHuecKast UHIYKIUS.
3aKOH COXpaHEHUs ANEKTPUUECKUX 3apsiIOB.
[TpoBOTHUKY ¥ AUDIIEKTPUKH.
MopenupoBaHu€e CUIOBBIX JTUHUHI 3JIEKTPUUECKOTO MO,
M cTouyHUKM TOCTOSIHHOTO TOKA.
JlercTBUA DIIEKTPUUYECKOTO TOKA.
DNEeKTPUUECKUN TOK B KUIKOCTH.
I"a3oBbIi1 pazpsa.
W3mepenue cuitbl TOKa aMIEPMETPOM.
N3mepenne 31eKTpUuyecKoro HanpsKEeHUs BOJIBTMETPOM.
PeocraT u mMarazuH cCOnpoOTUBIICHUM.
B3aumopaeincTBre NOCTOSSTHHBIX MarHUTOB.
MopennpoBaHre HEBO3MOKHOCTH PA3EJICHHS MOJOCOB MarHUTA.
MopenupoBaHrue MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.
OnbIT Opcrena.
MarnuTHO€e noje Toka. DIeKTPOMArHuT.

LCoNoOAEWNE
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20. JleiicTBME MarHUTHOTO TOJISl HA TPOBOJHUK C TOKOM.
21. DnexTponBUTATENb MOCTOSTHHOTO TOKA.
22. VccnenoBanue sIBJICHUS SJEKTPOMAarHUTHON HHTyKIUH.
23. Omebrtel apages.
24. 3aBUCUMOCTD HaIPaBJICHUS HHAYKIIMOHHOTO TOKA OT YCJIOBUIl €r0 BO3HUKHOBEHHUS.
25. DnexTporeHepaTop MOCTOSIHHOTO TOKA.
Jlabopamopnwvie padbomwt u onvimol.
OnbITH IO HAOIIOACHUIO STCKTPU3ALUH TEJI MHAYKIIUEH U TIPU COPUKOCHOBEHHH.
HccnenoBanue qeHCTBUS 2JIEKTPUUECKOTO MOJIS HA MPOBOIHUKU U AUDTICKTPUKH.
COopka u mpoBepKa padOTHI IEKTPUIECKOH IETH TOCTOSIHHOTO TOKA.
H3mepeHnue u peryJiupoBaHHUe CUIIbI TOKA.
W3mepeHnue u peryinpoBaHue HaPsHKEHNUS.
HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, MAYIIETO Yepe3 Pe3UCTOp, OT COMPOTUBIICHUS PE3UCTOPA U
HaIpPsDKEHUS. Ha pe3UCTOpE.
7. OnbIThI, IEMOHCTPUPYIOLIUE 3aBUCHMOCTb JJIEKTPHUYECKOrO COMPOTHBIICHUS MPOBOJHUKA OT €ro
JUIMHBI, IJIOLIAAH [TONEPEYHOro CEYeHUs U MaTepuaa.
8. IlpoBepka mpaBuiia CIOXKEHHUS HANPsHKEHUI TMpU  MOCIEAOBATEIHbHOM COEAMHEHUU JBYX
PE3UCTOPOB.
9. IIpoBepka nmpaBuiia AJsl CUIIBI TOKA MIPH MapalljieIbHOM COSAMHEHUN PE3UCTOPOB.
10. Omnpenenenue pabOTHI MEKTPUUYECKOTO TOKA, HIIYIIETO Yepe3 PE3UCTOP.
11. OmpeneneHrie MOIIHOCTH 3JEKTPHUUECKOTO TOKA, BBIICTSIEMOM Ha PE3UCTOPE.
12. HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HIYIIETO Yepe3 JIAMIIOUKY, OT HANpsHKEHUS Ha HEHl.
13. Omnpenenenue KIIJI HarpeBaTens.
14. UccnenoBanue MarHUTHOIO B3aUMOJICHCTBHS IOCTOSIHHBIX MarHUTOB.
15. M3yueHure MarHuTHOTO MOJI OCTOSIHHBIX MarHUTOB NMPH UX OOBEANHEHUH U Pa3IeIICHUH.
16. HccnenoBanue AEUCTBUS JIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIIKY.
17. OnbIThl, AEMOHCTPUPYIOLINE 3aBUCUMOCTb CHJIBI B3aUMOJCHCTBUS KAaTyIIKU C TOKOM M MarHuTa
OT CHJIBI TOKA U HaIlPaBJIEHUS TOKA B KaTYIIKE.
18. M3yuenwue neiicTBUS MarHUTHOTO I10JIsE HA TPOBOJIHUK C TOKOM.
19. KoncTpyupoBaHue U H3y4eHue paboThl dJIEKTPOIBUTATEIS.
20. Uzmepenue KIIJ] anexTpoaBUraTebHON YCTaHOBKH.
21. OnbITHI 1O MCCIEIOBAHUIO SIBICHUS DJIEKTPOMATHUTHOW HMHIYKIWW: WCCIIEJOBAHHE HM3MEHEHUM
3HA4YEeHHUs U HAIIPABJICHUS MHAYKIIMOHHOTO TOKA.

ook wnE
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Paspnen 8. Mexanuyeckue siBJICHUS.

Mexannueckoe aBwkeHue. MarepuanbHass Touka. Cucrema orcu€éra.  OTHOCHTEIBHOCTH
MEXaHMYECKOro ABWKECHUS. PaBHOMEpHOE NMPsAMOJIMHEITHOE NBH>KeHUEe. HepaBHOMepHOE MPsIMOIMHEWHOE
nBukeHune. CpeaHsisi 1 MTHOBEHHAs CKOPOCTh TeJla IIPU HEPABHOMEPHOM JABH)KEHHUH.

VYckopenue. PaBHoyckopeHHOE psMouHeHOe nBrkeHne. CBoOoHOe manenne. OnbITel [anwies.

PaBHOMepHOE nBHXKeHHE TO OKpykHOcTH. Ilepuox m uvactora obOpamienus. JluHeliHas M yrioBas
ckopocTH. LleHTpocTpeMHUTENBHOE YCKOPEHHUE.

Ilepssriit 3akoH Herorona. Bropoit 3akon Herorona. Tpernii 3akon HerotoHa. [IpuHiun cynepnosunuu
CHII.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHusi: cuijla TpEHUS CKOJIBKEHMSI, CUJIa TPEHUS MOKOsI, APyTHe
BU/JIbI TPEHUS.

Cuna TsDKeCTH M 3aKOH BCEMUPHOTO TATOTEHHUS. Y CKOpEHHE CBOOOAHOTO MajieHus. J[BuxkeHune rianeT
Bokpyr CouHiia. [lepBas kocMuueckas ckopoctb. HeBecoMocTh U eperpys3ku.

PaBHOBecue MarepuanbHOW TOYKH. AOCONMIOTHO TBEpAOE Teno. PaBHOBecue TBEPIOTO Tena ¢
3aKpEIJIEHHOM OChIO BpalieHusl. MoMeHT cuiibl. LIeHTp TshkecTH.

Nmnynec Tena. M3smeHeHue nMmiyinbca. MMmynbe cuibl. 3aKOH COXpaHEHHs uMIyJbca. PeakTuBHOE
JBUKEHHUE.

Mexanunueckasi pabota ¥ MOUIHOCTb. PaboTa Cuil TSDKECTH, yHpyroctd, TpeHus. CBsi3b SHEPIUU U
paboTel. [loTeHanbHas 3Heprus Tena, MOJHATOTO HaJ MOBEPXHOCThIO 3eMid. [loTeHnanbHas sHeprus



cxaron mnpyxuHbl. Kunernueckas sHeprus. TeopemMa O KHHETHYECKOW SHEPrUU. 3aKOH COXPAHEHUS
MEXaHUYECKON SHEPTUU.

Hemoncmpayuu.

1. HaGmrogeHue MEXaHM4eCKOTo ABHKEHUS TeJIa OTHOCUTENIBHO Pa3HbIX TeJl OTCUETA.

2. CpaBHeHHE NyTeHl U TPAaeKTOPHUM JBUKEHMSI OJHOTO M TOTO K€ Tejla OTHOCUTEIHHO Pa3HBIX Tel
OTCU€Ta.

3. U3mepeHue ckopoCcTy U YCKOPEHHUSI MPSMOJIMHEHHOTO TBUKEHUSI.

4. VccnenoBaHue NPU3HAKOB PaBHOYCKOPEHHOTO JIBUKEHUS.

5. Habnronenue nBUKEHUS Tela M0 OKPYKHOCTH.

6. HabOmoneHne MexaHWMYeCKHX SBJICHHMA, MPOUCXOMSIIUX B cucTeMe oTcuéra «Tenexka» mpu eé
PaBHOMEPHOM U YCKOPEHHOM JIBUKEHHH OTHOCUTENIBHO KaOMHeTa (QU3HUKY.

7. 3aBHCHUMOCTb YCKOPEHHMs T€Ja OT MAcChl Tejla U JEHCTBYIOIIEH HA HETO CUJIBL.

8. Habmronenue paBeHCTBa CUII IIPU B3aUMOJICHCTBUU TEII.

9. M3meHeHue Beca Teja MpH YCKOPECHHOM JIBUKCHUH.

10. Ilepenaya umiynbca Mpu B3aUMOICHCTBUU TEll.

11. IlpeoOpa3oBaHUs SHEPTUH ITPH B3aUMOICHCTBHH TEIl.

12. CoxpaHeHue UMIyJbCca MPU HEYIIPYTOM B3aMOJICHCTBHH.

13. Coxpanenue uMmyibca npu abCOIOTHO YIIPYTOM B3aUMOJICHCTBUH.

14. HaGmroneHre peakKTHBHOTO JIBHKCHUSI.

15. CoxpaHeHue MEXaHU4YECKOH SHEPTHH MTPHU CBOOOTHOM TaICHHUH.

16. CoxpaHneHue MeXaHUYECKOM SHEPTUU MPH JABHKEHUU Tella MO/ IeWCTBUEM IIPYKHUHBIL.

Jlabopamopuwvie pabomot u onvimol.

1. KoHctpyupoBaHue TpakTa JUisi pa3rOHa M JajJbHEHIIEro paBHOMEPHOTO ABMKCHMS IIAPHKA WIH
TEJIEKKH.

2. OnpeneneHue cpelHed CKOPOCTH CKONBXEHHS Opycka WM JBMKCHHS IIAapUKa MO HAKIOHHON
IJIOCKOCTH.

3. OmpeneneHne yCKOPEHUs Tesa PU PaBHOYCKOPEHHOM JIBHKEHUH TI0 HAKJIOHHOM MIIOCKOCTH.

4. VccnenoBaHue 3aBUCUMOCTH ITyTH OT BPEMEHU IIPU PAaBHOYCKOPEHHOM JIBH)KEHUU O€3 HadaibHOU
CKOPOCTH.

5. IlpoBepka TrUMoOTE3bl: €CIHU MPU PABHOYCKOPEHHOM JBIKEHHUU 0€3 HadabHOM CKOPOCTH IyTH
OTHOCSITCS KaK psAJl HEYETHBIX YHUCEIl, TO COOTBETCTBYIOLIUE IPOMEKYTKHA BPEMEHU OJMHAKOBBI.

6. VccnemoBaHne 3aBUCHMOCTH CHITBI TPEHUS CKOJIBKEHUS OT CHITBI HOPMAJIBHOTO JTaBJICHUSI.

7. Onpenenenue KodpUIIUEHTa TPEHUS CKOIBKEHHS.

8. Ompenenenue >KECTKOCTH MPYKHUHBI.

9. Onpenenenue pabOTHl CUJIBI TPEHHUS MPU PABHOMEPHOM JABM)KEHHH Tella MO TOPU3OHTAIBHOM
MOBEPXHOCTH.

10. Ompenenenrie pabOTHI CHIIBI YIIPYTOCTH MPU MOABEME TPy3a C HUCIOIH30BAaHUEM HEMOIBUKHOTO H
MMOJABHKHOTO OJIOKOB.

11. UsyueHue 3aK0HA COXpAHEHHS SHEPTHUU.

Pasznen 9. Mexann4yeckue Koj1e0aHUS M BOJIHBI.

KonebarenbHoe aBmxkenune. OCHOBHBIE XapaKTEPUCTHKU KojeOaHWi: MEpHoi, 4acToTa, aMIUIUTY/A.
MaremaTtuueckuii U Ipy>KMHHBIN MasTHUKH. [IpeBpallienne sneprun npu KoiaedaTenbHOM JBUKEHHUH.

3aryxawmue konebanus. BeiHyxaeHHbIe konebaHus. Pesonanc. Mexanunuyeckue BONHBI. (CBOHCTBa
MEeXaHW4YeCKuX BOJH. IlpononbHble U momepeyHble BOJIHBL. J[MMHA BOMHBI M CKOPOCTH €€
pacnpocTpaHeHus. MexaHu4eckre BOJIHBI B TBEPJIOM Telle, CEHCMUYECKHUE BOJIHBI.

3ByK. ['poMKkOCTh 3ByKa U BbicoTa ToHA. OTpaykeHue 3Byka. H(dpa3Byk U yabTpa3ByK.

Hemoncmpayuu.
Hab6nronenue xonebanuii Ten moa JeHCTBUEM CHIIBI TSDKECTH W CHITBI YIIPYTOCTH.
Habmionenue xonebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.
HabGnronenue BeIHYKIEHHBIX KOJIe0aHUH U pe30HaHCA.
PacripocTpanenne mpoJ0abHBIX U MMONIEPEYHBIX BOJIH (HA MOJICIH).
Habmroienue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
. AKyCTHUYECKHI PE30HAHC.
Jlabopamopnwvie padbomot u onvimo.
1. Onpenenenue 9acTOTHI U MEPUOJIA KOJIEOAHUI MaTeMaTHIECKOTO MasTHUKA.
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Omnpenenenne 4acToThl U Meproia KoieOaHui Npy>KUHHOTO MasiTHUKA.
HccnenoBanue 3aBUCUMOCTH NEPHOIa KOJICOAHUH MTOABEIICHHOTO K HUTH IPy3a OT JUTMHBI HUTH.
HccnenoBanue 3aBUCMMOCTH NIeproia KoieOaHui MPy>KMHHOTO MasiTHUKA OT MaccChl rpy3a.
[TpoBepka HE3aBUCHMOCTH MIEPUOIa KOJeOaHU rpy3a, MOJBEIIEHHOTO K HUTH, OT MacChl Ipy3a.
OnBIThI, IEMOHCTPUPYIOLINE 3aBUCUMOCTD MEepHOoa KoJleOaHuil MPY>KUHHOTO MasgTHHUKA OT MacChl
rpy3a ¥ )KECTKOCTHU NPYKUHBI.

7. W3mepeHne yCKOpeHus CBOOOAHOIO MaJACHHUS.

Paznen 10. DinekTpoMarHuTHOE 1M0JI€ U 3JIEKTPOMATHUTHbIE BOJIHBI.

DJIEKTPOMAarHUTHOE MOJ€. DJIEKTPOMarHuTHbIE BOJHBI. CBOMCTBA 3JIEKTpOMarHUTHBIX BoJH. Illkana
AJIEKTPOMAarHUTHBIX BOJIH. Vcrionb30BaHKe 31€KTPOMArHUTHBIX BOJIH IS COTOBOM CBSI3U.

DeKTpoMarHuTHas npupoza ceera. CKopocTh cBeTa. BolnHOBBIE CBOMCTBA CBETA.

Hemoncmpayuu.

1. CpoiicTBa 37€KTPOMAarHUTHBIX BOJIH.

2. BomHOBEIE CBOICTBA CBETA.

Jlabopamopuwvie padbomot u onvimol.

1. M3y4yeHune CBOMCTB JIE€KTPOMAarHUTHBIX BOJH C TIOMOIIBI0 MOOMIIBHOTO TeedoHa.

Pa3nea 11. CBeToBbI€ ABJICHHUS.

JlyueBas mopenb cBera. Mcrounuku cBera. IIpsimonuHeiiHoe pacnpocTpaHeHHE CBeTa. 3aTMEHUs
Connua u JIynsl. Otpaxenue cBera. [1nockoe 3epkano. 3aKOH OTpaKE€HUs CBETA.

[Ipenomnenue cBera. 3akoH ImpeiomiieHus cBera. llonHOe BHYTpeHHEE OTpakeHUE CBETa.
Hcnonb30BaHKE MOTHOTO BHYTPEHHETO OTPAKEHHSI B OITUUECKUX CBETOBOJAX.

Jlunza. Xop myueit B munze. OnTudeckas cucrema ¢oToarmapara, MUKpOCKOIIa U Tesieckorna. ['na3 kak
ONTHYECKasl cucTeMa. biin30pyKoCTh U alIbHO30PKOCTD.

Paznoxenue 6enoro csera B criektp. OnbiTel HptoToHa. CliokeHne crnekTpalibHbIX 1BETOB. {ucnepcus
CBETa.

Hemoncmpayuu.
[TpsimonuHEITHOE pacIpOCTpaHEHHE CBETA.
OtpaxkeHue cBera.
[Tonyyenne n300paxkeHU B MIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJiax.
IIpenomnenue caera.
OnTHyeckuii CBETOBOI.
Xonx myueil B cobuparoliei JnH3e.
Xox J1y4eil B paccenBarolel JIMH3E.
[Tosryuenue n300pakxeHNU ¢ MOMOILBIO JIUH3.
. [punnun geiictBus Goroanmnapara, MUKPOCKOIIA U TEIECKOMA.

10. Mogens riasa.

11. PaznoxeHue 6enoro cBera B CIEKTP.

12. Tlony4eHnue Genoro cBera Mpy CIOKEHUH CBETA Pa3HBIX [[BETOB.

Jlabopamopuwie pabomul u onvimot.

1. VccnenoBaHue 3aBUCUMOCTH yIJla OTPa’K€HUs CBETOBOTO JIy4a OT YIJIa MaJeHHUs.

2. VI3yuyeHue XapaKTepUCTUK N300paskeHHs IIPeIMETa B TUIOCKOM 3epKalie.

3. HccnenoBanne 3aBHCHMOCTH yIJia MPEJIOMIICHUSI CBETOBOTO JIyda OT yIiia MajeHUs Ha TPaHHIES
«BO3yX—CTEKIIO».

4. TlonydeHnue n300pakeHUH C TOMOIILI0 COOMPAFOIICH JTNH3BI.

5. Omnpenenenne pOKyCHOTO pacCCTOSIHHS U ONITHUECKOM CHIIBI COOMPAOLIEH JTHH3HI.

6. OmBITHI IO Pa3JIOKEHUIO OETIOTO CBETA B CIIEKT.

7. OmBITHI IO BOCHPUATHIO IIBETA MPEAMETOB MTPHU UX HAOIIOACHUH Yepe3 BETOBbIE (DUIBTPHI.

Pasznen 12. KBanToBbI€ SABJICHUS.

OmnsiThl Pezepdopna u mnanerapuas mojzens aroma. Mozaens aroma bopa. Micnyckanue u norsormieHne
cBeta aToMoM. KBaHThI. JIMHEHYaThIe CIIEKTPHI.

PagnoaktuBHOCTB. Anb(da-, 6eTa- U ramma-uznydenus. CTpoeHue aToMHoro siipa. Hykimonnas mozaens
aTomHoOro sapa. M3oronel. PannoaktuBHble npeBpanieHus. Ilepuon momypacnana aToOMHBIX 1€p.

SnepHble peakuuy. 3aKOHbI COXPAHEHHUS 3apsiIOBOTO U MACCOBOIO YHMCEN. DHEPIrHsl CBS3U aTOMHBIX
sanep. CBa3b Macchl ¥ 3HEprun. Peakiuu cuHTe3a u nenenus saep. Mcrounuku sHeprun ConHa u 3BE371.

Snepnas sHepreTuka. JIeMCTBUA pagUOAKTUBHBIX U3JIy4YECHUN HA )KUBbIC OPTaHU3MBI.

SER A
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Hemoncmpayuu.

CreKTpbl U3JIy4EeHHUS U TOTJIOIICHHUS.

CrieKTpbl pa3IMYHbIX Ta30B.

CrnexTp BoaOpoIa.

Habmronenue TpekoB B kamepe Bunbcona.

Pabora cuéTunka HOHU3UPYIOLINX U3TYUEHUI.

. Peructpanus uznydeHus IpUpoOAHBIX MUHEPAJIOB U MPOIyKTOB.

Jlaﬁopamopmﬂe padomol u onvimol.

1. HaGnroneHue CIIOMIHBIX U TUHEHUAThIX CIEKTPOB U3TyUYEHUSI.

2. WccrnenoBanue TPEKOB: H3MEPEHUE YHEPTHH YACTHIIBI IO TOPMO3HOMY Ty TH (TI0 (hoTOorpadusim).

3. M3mepenue paanoakTUBHOTO GOHA.

IToBTOpHTEIBLHO-00001IIAOINI MOLYIb.

[ToBTOpUTENHEHO--0000IIAIONINIT  MOJYJb NpeJHa3HAYEeH Ui CUCTEMaTH3aluu H  0000IIeHus
IPEIMETHOTO COJEPKAHUS U ONbITa JEATEIbHOCTH, MPUOOPETEHHOIO IPU H3YUYEHHHM BCETO Kypca
busuky, a Takxke AN MOATOTOBKM K OCHOBHOMY TOCYAApCTBEHHOMY »3K3aMeHy Mo (u3uke st
00yJaromuxcs, BEIOPAaBIINX 3TOT YU€OHBIH MPeIMeT.

[Tpu u3yueHun JAaHHOTO MOJYJIS PEATU3YIOTCS U CUCTEMaTU3UPYIOTCS BUJIBI IEATEIbHOCTH, HA OCHOBE
KOTOPBIX 00€CIeYnBaCTCs AOCTIDKEHHE MPEAMETHBIX W METANpeJIMETHBIX IUIAHUPYEMbIX Pe3yJIbTaToB
oOydeHus, (opMHUPYETCSs ECTECTBEHHOHAy4YHasi TIPaMOTHOCTh: OCBOEHHE HAy4YHBIX METOJIOB
UCCIICIOBAaHMS SIBJICHUH MPHUPOJBI U TEXHHUKH, OBJAJCHHE YMEHUSIMH OOBICHATH (pU3MUEcKHe SBICHUS,
MPUMEHSISI TOTyYSHHBIE 3HAHUS, PEIIaTh 33a/1a4k, B TOM YUCJIe KaYEeCTBEHHBIE U KCIIEPUMEHTAIIbHBIE.

[IpyHIMIIIANBbHO JEATENBHOCTHBIA XapakTep [NaHHOIO pasjellia peaau3yercs 3a CYET TOro, 4To
o0y4aronirecs BBIMOITHSIIOT 3aJaHusl, B KOTOPBIX UM MPEIJIaraeTcs:

Ha OCHOBE IIOJIyYEHHBIX 3HAHMW PACIIO3HABATh M HAYYHO OOBICHATH (PU3MUECKUE SIBICHUSA B
OKpYy Karolley MPUPOJE U IOBCETHEBHOM JKU3HY;

HCIIOJIb30BaTh Hay4YHbIE METOJbl UCCIEeNOBaHUS (PU3MUYECKUX SIBJICHUN, B TOM 4YHUCIIE U1 MPOBEPKU
TUIIOTE3 U MOJyYEHUSI TEOPETUUECKUX BBIBOJIOB;

OOBSCHATh HAyYHbIE OCHOBBI HauOOJe€e BAXKHBIX JOCTH)KEHUN COBPEMEHHBIX TEXHOJIOTHH, HalpUMeEp,
IIPAKTUYECKOTO HCIIOJIB30BAHUS PA3JIMYHBIX MCTOYHMKOB DHEPIMM HA OCHOBE 3aKOHA IPEBPALLEHUS U
COXPAHEHHUS BCEX U3BECTHBIX BUJOB SHEPTHUH.

oUAwWNE

IINIAHUPYEMBIE PE3VJIBTATbI OCBOEHUS ITPOTPAMMBI IO ®U3BUKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

W3ydyenne ¢u3nMkn Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHMsI HANpaBiI€HO Ha JIOCTH)KEHUE
JUYHOCTHBIX, METAIPEIMETHBIX U MPEAMETHBIX 00pa30BaTENbHBIX PE3YIbTATOB.

B pesynbrate uzydeHus: pu3nMku Ha ypOBHE OCHOBHOT'O OOIIETO 00pa3oBaHus y 00ydaromerocst 0y iyt
c(hOpMHUPOBAHKI CIIEAYIOIINE TUYHOCTHBIE PE3yIbTAThI B YACTH:

e 1) NATPHMOTHYECKOI0 BOCIIMTAHMSA:

® - IPOSIBJIIEHUE MHTEpEca K UCTOPUH U COBPEMEHHOMY COCTOSIHHIO POCCUICKON (PM3NUECKOM HayKH;

® - [ICHHOCTHOE OTHOILIEHHUE K JJOCTH)KEHUSM POCCUICKUX YUEHBIX--(PU3UKOB;

e 2) rpa’kIaAHCKOI0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

® - T'OTOBHOCTH K AKTHMBHOMY YYaCTUIO B O6CY)K)I€HI/II/I O6I].[CCTBGHHO 3HAYUMBIX H 3THYCCKHX
po0JieM, CBS3aHHBIX C MPAKTHYECKUM MIPUMEHEHHUEM JOCTHKEHUN (DU3HKY;

® - OCO3HAHHUE BAXHOCTH MOPAIbHO--3TUYECKUX MPUHIIUIIOB B ACSITEIBHOCTH YUEHOTO;

e 3)3CTEeTH4YEeCKOr0 BOCIIUTAHUS:

® - BOCHpUATHE OCTETUYECKUX KauyecTB (U3NYECKOH HayKu: €€ TapMOHHUYHOIO IOCTPOEHUS,
CTPOTOCTH, TOYHOCTH, JIAKOHUYHOCTH;

¢ 4) IEHHOCTH HAYYHOI'0 MO3HAHMS:

® - OCO3HaHHWE IICHHOCTHU (PU3MUYECKOW HAayKH KaK MOIIHOTO MHCTPYMEHTAa MO3HAHUS MHUPA, OCHOBBI
pa3BUTHS TEXHOJIOTUM, BaXKHEUILIEH COCTABIISIONIEH KYJIbTYPHI;

® - pa3BUTHE HAYYHOM JHOO03HATEIHLHOCTH, HHTEPECA K HCCIIEI0BATEIbCKON eI TEIbHOCTH;

e 5) popmMupoBaHus KyJbTYPbI 310POBbS U IMOUMOHAJIBHOI0 0JIATONOJYYHS:

® - OCO3HaHUE IEHHOCTU 0e30macHOro obpasa >KM3HU B COBPEMEHHOM TEXHOJOTHYECKOM MUDE,
BAXXKHOCTH IIPAaBUJT 6630HaCHOFO MOBCACHHA HA TPAHCIOPTE, HA A0pPOrax, ¢ 3JICKTPUUCCKUM U TCTIJIOBBIM
000pyI0BaHHEM B IOMAIIHUX YCIOBHSIX;



e - chopMHupOBaHHOCTH HaBBIKA pediekcuu, MPU3HAHUE CBOETO MpaBa Ha OMIMOKY U TAKOTO K€ MpaBa
y IPYTOro YeJIOBEKa;

e 6) TPyA0OBOro BOCIIMTAHUS:

® - AKTMBHOE Yy4YacTHE€ B PCIICHUM NPAKTUYECKUX 3a7ad (B paMKaxX CEeMbH, 00pa30BaTEIbHOU
OpraHM3aly, ropoja, Kpas) TEXHOJOTMYECKON M COIMabHOM HAaINpaBIEHHOCTH, TPEOYIONIMX B TOM
quclie ¥ GU3NICCKUX 3HAHMIA,

® - MHTEpEC K MPAKTUICCKOMY M3y4eHHI0 Mpodeccuii, CBA3aHHBIX ¢ (PU3UKOM;

e 7) 3K0JIOTHYECKOT0 BOCTIUTAHUA:

® - OpHCHTAllMs Ha MPUMEHEHHE QU3MUYECKUX 3HAHWM NI pelIeHHs 3a7ad B 00JacTH OKpY Karoei
Cpe.ibl, TUTAHUPOBAHHUS IIOCTYIIKOB U OLIEHKH UX BO3MO>KHBIX MOCIIEACTBUN I OKPYXKAIOIIEeH Cpeibl;

® - OCO3HaHHeE INI0OATLHOTO XapaKTepa IKOJIOTHUECKUX MPOOIIEM U MyTeH UX pelIeHus;

e 8) aganTanuu K U3MEHSIOMIMMCS YCJIOBUSM CONMAJILHOI M MPUPOTHON Cpebl:

® - MOTPEOHOCTh BO B3aMMOJCHCTBHHM TIPH BBHITIOJHCHHH HWCCIICJOBAHMA U TMPOCKTOB (HHU3HUECKOM
HAIPaBIEHHOCTU, OTKPBITOCTH OIBITY M 3HAHUSM JIPYTHX;

® - [IOBBINICHUE YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUUECKYIO JIeATEIbHOCTb;

e - noTpeOHOCTh B (hOPMUPOBAHMM HOBBIX 3HAHUI, B TOM 4ucie (HOpPMYIHpPOBATH HJIEH, MOHATUS,
TUTIOTE3bI 0 (PU3HUECKUX O0BEKTAX U SBJICHHSIX;

e - oco3HaHME JeUIIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETCHTHOCTEH B 00JIACTH (PU3UKH;

® - [JIJAHUPOBAHUE CBOCTO PA3BUTHUS B IPUOOPETCHUH HOBBIX (DM3HUSCKUX 3HAHHIA,

® - CTpeMJICHHE aHAIM3UPOBATH U BBISBJISATH B3aMMOCBSA3H MPUPOABI, OOIIECTBA U YKOHOMHUKH, B TOM
YHCIIe C UCIOIb30BaHUEM (PH3UYIECKUX 3HAHU;

® - OIICHKA CBOMX JCHCTBHH C y4ETOM BIIMSHUS HA OKPYKAIOIIYIO CPEIy, BO3MOXKHBIX IIOOATBHBIX
OCJIEICTBUM.

METAINPEJMETHBIE PE3YJIbTATHI

B pesynbTare ocBoeHMs Mporpammbl IO (pU3MKE Ha ypOBHE OCHOBHOI'O 0OIIero oOpa3oBaHUs Yy
oOyuatomierocst OyayT cpopMupoBaHbl MeTanpeIMeTHbIe Pe3yJbTAThl, BKIIOYAIOIINE T03HaBaTeIbHbIE
YHMBEpCaJbHble y4eOHble JEeWCTBUS, KOMMYHUKAaTHBHBbIE YHHMBEpCalbHble Yy4eOHblE JeWCTBUS,
peryJsITUBHbIE YHUBEpPCAJIbHbBIE YUeOHbIE EHCTBUS.

Ilo3naBaTe/ibHBbIE YHUBePCAJIbHbIE YUeOHbIE el CTBUS

ba3oBble Jornueckne aeicTBUs:

® BBIIBISITH U XapaKTePU30BaTh CYIIECTBEHHbIE MPU3HAKN OOBEKTOB (SBJICHHIA);

® YCTAaHaBIMBATh CYIIECTBEHHBIM TMPHU3HAK KiIacCU(UKAIMKM, OCHOBaHUA IJIs 00O0OIEeHUS U
CpaBHEHUS,

e BBUIBISITH 3aKOHOMEPHOCTM UM MPOTUBOPEUYHS B paccMaTpuBaeMbIX (akTax, JaHHBIX U
HAOIIO/IEHUSAX, OTHOCSAIINXCS K (DU3UUECKUM SIBIICHUSIM;

® BBUIBISITH MPUYUHHO--CIICJICTBEHHBIC CBSI3M TPHU U3YYCHUU (U3NYECKUX SIBICHUH W TPOIIECCOB,
acjlaTb BBIBOABI C HCIIOJIB30BAHHUEM JIG)IYKTI/IBHBIX N MHAYKTUBHBIX YMOSaKHIOLIeHHfI, BbBIIBHUTAaTh
TUTOTE3bI O B3aMMOCBS3SIX (PU3NUECKUX BETHUNH;

® CaMOCTOSITENILHO BBIOMpaTh cmoco0 pemieHUs y4eOHOU (Qu3myeckol 3amadn  (CpaBHEHHE
HECKOJILKUX BapHaHTOB peIIeHHs, BHIOOpP HamOolee TMOAXOMAAIIETO C YYETOM CaMOCTOSATEIHHO
BbI/IEJICHHBIX KPUTEPHUEB).

ba3zoBble uccieaoBarejibckue JecTBUS.

® CIO0JIb30BATh BOIIPOCHI KaK UCCIEN0BATEIbCKUN HHCTPYMEHT NTO3HAHUS,

® MPOBOAWTH IO CAaMOCTOSITEIBHO COCTABJICHHOMY IUIaHY OIBIT, HECIOXHBIA (PHU3NUECKUit
AKCTIEPUMEHT, HEOOJIBIIIOE UCCIIEIOBAaHNUE (DHU3NUECKOTO SIBJICHHS;

® OIICHWBATh HA MPUMEHUMOCTh U JJOCTOBEPHOCTh MH(POPMAIIHIO, TIOJTYICHHYIO B X0JI€ HCCIICIOBAHUS
WJIM DKCIIEPUMEHTA;

® CcaMoCTOSTeNbHO (OpMyITUpOBaTH OOOOIIEHUS H BBIBOABI IO pe3yibTaraM MPOBEAEHHOTO
HaOJIIOICHUS, OIBITA, HCCIICIOBAHMS;

® [IPOTHO3MPOBATH BO3MOXKHOE NajbHEHIIee pa3BUTHE (U3MUECKUX MPOIECCOB, a TAK)KE BBIIBUTATh
HpeI[HOJIO)KeHI/IH 06 nux pa3BI/ITI/II/I B HOBBLIX yCJIOBI/ISIX 1 KOHTCKCTax.



Pa6ora ¢ unopmanmeii:

® TIPUMEHATH PA3JIUYHbIC METObl, HHCTPYMEHTHI U 3aPOCHI IIPHU MOUCKE U 0TOOpe UHPOpPMAIIUK UITU
JTaHHBIX C YYETOM MPEAJIOKEHHOM yueOHo# Gpu3nueckoi 3aaauu;

® aHAJIM3UPOBATh, CUCTEMATH3UPOBATH M HHTEPIPETHPOBATh HWH(OPMALMIO PA3IUYHBIX BHAOB U
(dbopM TpeCTaBICHNUS;

® CaMOCTOSITETIbHO  BBIOMpATh  ONTUMalbHYI0  (QOopMy  mpeiacTaBieHUss HUHQOpMAMM U
WUTIOCTPUPOBATh pellaeMble 3aJaud HECIOKHBIMU CXeMaMH, AuarpaMmamu, WHOW Tpadukod U HX
KOMOHWHAIIUSIMH.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:

e B X0Je 00CyXAeHHs y4ueOHOro MaTepHuala, pe3yabTaToB J1a00paTOPHbIX PadOT U MPOEKTOB 3a/1aBaTh
BOIIPOCHI TI0 CYIIECTBY OOCY>KAaeMOil TeMbl M BBICKA3bIBaTh HJIEH, HAILICJICHHBIC HA PEIICHHE 3a/Ja4d U
nojJepkaHue 0JarokenaTeIbHOCTH OOLECHUS;

® COIOCTABJIATH CBOM CYXACHHUS C CYXICHUSMH JPYrMX YYacTHHUKOB JMajora, OOHapyXHUBaTh
pa3iauvue U CXOACTBO MO3UILIUH;

® BBIpaXXaTh CBOIO TOUKY 3PEHUSI B YCTHBIX M MMCbMEHHBIX TEKCTAX;

e MyOJUYHO TIPEACTABIATH PE3yJIbTaThl BBITOJHEHHOTO (PU3UYECKOTO OIbITa (IKCIIEPUMEHTA,
MCCJICIOBAHMS, IPOEKTA);

® [IOHMMAaTh W UCIOJIb30BATh MPEUMYIIECTBA KOMAHIHONW U MHAMBUIYAJIbHON paOOThI IIPU PELICHUU
KOHKPETHOHU (hH3MUeCcKOil mpoOIeMbl;

® [IpUHUMATh €M COBMECTHOM JEeATENbHOCTH, OPraHU30BHIBATH JCUCTBUS 1O €€ JOCTHUIKEHUIO:
pacrpenenaTb pojid, OOCYXXJIaTh MPOILECChl U PE3yJIbTaThl COBMECTHOW pPabOThI, 0000IIaTh MHEHUS
HECKOJIbKUX JIHOJEH;

® BBINOJIHATH CBOIO YaCTh PAOOTHI, TOCTHras KAYECTBEHHOI'O pe3yjIbTaTa M0 CBOEMY HAIIPaBJICHUIO U
KOOPJIUHUPYS CBOU JICUCTBUS C IPYTUMH YJICHAMU KOMAaH/IbI;

® OIICHMBAaTh KAayeCTBO CBOEr0 BKJIaJa B OOUIMH MPOAYKT IO KPUTEPUSM, CaMOCTOSITENBHO
c(hOpMYyIUPOBAHHBIM YYACTHUKAMH B3aUMO/ICHCTBUSI.

PeryasituBHbIe yHUBepcaJbHbIe y4eOHbIE AelicTBUSA

Camoopranusauus:

® BBIIBIISITH POOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYalUsIX, TPEOYIOMMX IS pelieHus: (Pru3nuecKux
3HAHUI;

® OpHUEHTUPOBATbCA B PA3IMUYHBIX IMOAXOJAX MPHUHATUS pPEUIeHUH (MHIMBUAYAIbHOE, MPUHSATHE
pelIeHus B rpynie, NpUHITHE PEeIlIeHUH TPYyIoi);

® CaMOCTOSITEJIbHO COCTABJIATH aIrOPUTM peleHUs PU3NYECKON 3a/lauM WM IJIaHa UCCIEeI0OBaHUS C
y4€TOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUpPOBATh IIpeajaraeMble
BapHaHThI PELICHMUI;

e JienaTh BBIOOP U OpaTh OTBETCTBEHHOCTD 3a PEILICHHUE.

CaMOKOHTPOJIb, IMOLHOHAJIbHBIH MHTEIEKT:

® J1aBaTh aJICKBAaTHYIO OLICHKY CUTYAIlMH U MpeIaraTh IiaH €€ N3MEHEHNS,

e OOBSACHATH MPUYMHBI JOCTUNKEHHS (HEIOCTH)KEHUS) Pe3yJbTaTOB AESTENbHOCTH, J1aBaTh OLEHKY
npuoOpEeTEHHOMY OTIBITY;

® BHOCUTb KOPPEKTHUBBI B JEATENBHOCTh (B TOM YHCIE€ B XOJ BBIMOJHEHUS (HU3UYECKOTO
UCCIIEJIOBAaHMSI WJIM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB, WM3MEHUBIIMXCS CUTYyallHi,
YCTAHOBJICHHBIX OIIMOOK, BOSHUKIIHUX TPYIHOCTEH;

® OIICHUBATh COOTBETCTBUE PE3YJIbTAaTa LEIH U YCIOBUSIM;

e CTaBUTh ce0s HA MECTO JAPYroro 4YejoBeKa B XOJe CIopa WIM JAMCKYCCHM Ha Hay4dyHYIO TEMy,
IOHMMATh MOTHUBBI, HAMEPEHUS U JIOTUKY APYTOro;

e Mpu3HaBaTh CBOE MPaBO Ha OWIMOKY MpH pelmieHHH (U3NYECKUX 3a/ad WIM B YTBEPXKACHUSIX Ha
Hay4YHBIE TEMBI U TAKOE XK€ MPABO IPYTOro0.

NPEJIMETHBIE PE3YJIbTATBI
K koHiy oOyueHust B 7 kJjacce MpeiIMETHBIE pe3ysbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTpa)kaTh
c(hOpMHUPOBAHHOCTH Y OOYYAFOIIMXCS YMEHUMN:



® JCIIOJIB30BATh MOHATHA: (PU3NYECKHE U XUMUYECKUE SIBICHUS, HA0II0ICHHE, SKCIIEPUMEHT, MOJIEIb,
THIIOTE3a, €AUHUIBI (PU3UUECKUX BETUYMH, aTOM, MOJIEKYJIa, arperaTHble COCTOSIHUS BellecTBa (TBEPIOE,
KHJIKOE, ra3000pa3HOe), MEXaHUUYECKOE JBI)KEHUE (paBHOMEPHOE, HEPaBHOMEPHOE, MPSMOJIUHENHOE),
TpPaeKTOpHUs, pPaBHOJEHCTBYIOIIAass cuia, Jedopmanus (ympyras, IUIacTU4YecKas), HEBECOMOCTb,
COOOLIAOIIUECS COCYIbI;

e paznuuaTh ABjaeHUs (AUddy3us, TEIIOBOE ABMKEHHE YacTHUI] BELECTBA, PABHOMEPHOE JIBUXKEHUE,
HEPaBHOMEPHOE JIBH)KCHHUE, MHEPLUS, B3aUMOJICUCTBUE TEJl, PABHOBECUE TBEPIBIX TEJI C 3aKPEIUIEHHOU
OCBIO BpallleHMs, Iepefaya JaBjeHUs TBEPABIMHU TeJlaMH, XHIKOCTSIMU M Tra3aMH, aTMoc(epHoe
JaBJICHHUE, IUIaBaHWE TeJ, MPEBpalllEHUs MEXaHWYECKONM HHEpruu) IO ONMCAHUI0O HUX XapaKTEPHBIX
CBOWCTB M Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SIBICHUE;

® pacro3HaBaTh MPOSIBICHUE U3YYEHHBIX (PU3MUYECKUX SBICHUH B OKPYXKAIOIEM MHUpPE, B TOM YUCIE
¢u3ndeckue SBICHUS B MPUPOJIE: MPUMEPHI IBUKECHUS C PA3IMYHBIMU CKOPOCTSIMH B JKUBOW M HEKUBOM
npupoe, IeicTBUe CUIIbI TPEHHs B NMPUPOJE M TEXHMKE, BIUSHHE aTMOC(EpPHOro JaBlieHUs Ha >KUBOM
OpraHu3M, IUIaBaHUE PbIO, pplYard B TEJE YEJIOBEKa, IPU ITOM IEPEBOJUTH MPAKTUYECKYIO 3ajady B
yueOHY10, BBIAETATH CYLIECTBEHHbIE CBOMCTBA (IIPU3HAKH) GU3NUECKUX SBICHUA;

® OIUCHIBATh M3yUYCHHbIE CBOICTBA TeN U (PU3MUECKUE SIBICHUS, UCHOb3Ys (PU3MUECKUE BEIUYUHBI
(Macca, 00bEM, TUIOTHOCTH BEIIECTBA, BPEMS, TyTh, CKOPOCTh, CPEIHSS CKOPOCTh, CHJIa YIIPYTOCTH, CHJIa
TSDKECTH, BEC TeJsa, CUila TPeHUs, AaBieHHe (TBEPAOro Telsa, XKHUIKOCTH, rasza), BhITAJIKHBAIOMIAS CUJIA,
MeXaHM4YecKasi paboTa, MOUIHOCTb, IUIEYO CHIIbI, MOMEHT CHJIBL, KO3()(OUIMEHT MOJE3HOTO JCHCTBHS
MEXaHU3MOB, KHHETHYECKas W NOTEHIMAJIbHAs SHEpPrus), HOpU OMNMCAHUM IPaBHWIBHO TPAaKTOBATbh
(GU3NUECKUN CMBICT KCIOJB3yEMbIX BEIWYHMH, MX O0O03HAUYEHUS W EIUHHUIBI (PU3MYECKUX BEIMYHH,
HaXOJUTh (OPMYJIbI, CBS3BIBAIOLINE JAHHYIO (PU3UYECKYIO BEJIIMYMHY C JPYTUMH BEJIMYMHAMH, CTPOUTH
rpaduKy U3yYSHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIMYNH;

e XapaKTepHu30BaThb CBOMCTBA Tell, (PU3NUECKHE SBJICHUS U MIPOLIECCHI, UCIIOb3YS MIpaBUIla CJIOKEHUS
cul (B10JIb OJTHOM TMpsiMOiA), 3aKkoH I'yka, 3akoH Ilackans, 3akoH ApxumMesa, MPaBUIO PaBHOBECHS pbluara
(6moxa), «30JI0TOE MPaBUJIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXaHUYECKON SHEPTrHUH, MpU ITOM J1aBaTh
CJIOBECHYIO (JOPMYJIMPOBKY 3aKOHA U 3aIMCHIBATh €r0 MaTeMaTHYECKOE BhIPa)KEHUE;

e 00BACHATH (PU3NUECKUE SBJICHUS, IPOLIECCH U CBOMCTBA TeJl, B TOM YHCJE U B KOHTEKCTE CUTYaIU
PAKTUKO-OPUEHTUPOBAHHOTO  XapaKTepa: BBIABIATh IMPUUYMHHO--CIE/ICTBEHHBIE CBSI3U, CTPOMTH
00BsicCHEHHE U3 1—2 JIOTMYECKUX IaroB ¢ Onmopoil Ha 1-2 M3y4eHHBIX CBOWCTBA (PM3NYECKUX SIBICHHUH,
(bu3nYeCKUX 3aKOHa WU 3aKOHOMEPHOCTH;

e pemaTh pacu€THble 3a7aud B 1—2 AeicTBUS, MCHOJB3Ys 3aKOHBI U (OPMYIIbI, CBS3BIBAIOIINE
¢u3nueckre BeJIMYMHBI: HA OCHOBE aHaIM3a YCJIOBHS 3a/1a4M 3allMChIBaTh KPaTKOe yCIOBUE, MOACTABIATh
¢uznueckue BeNMUUMHBI B (OpPMYJIbl M TMPOBOAUTH pacy€Tbl, HAXOIUTh CIPABOYHbBIC JIAHHBIE,
HE00XO0IMMBIE JIJIs peIlIeHUs 3a/1a4, OLIEHUBATh PEATMCTUYHOCTD MOMYYEeHHOH (PU3HUECKON BEIUYHHBI,

® pacro3HaBaTh IMpPOOJIEMBI, KOTOpPbIE MOXKHO PELIMTh NpPU IOMOIIM (PHU3UYECKUX METO/AOB, B
ONHCAaHUM HCCIEJIOBAHUS BBIIENATH IPOBEpSIEMOE MPEAINOoNIoKeHHe (THMOTe3y), paziudaTh |
UHTEPIPETUPOBATh MOJMYyUYEHHBIH pe3yibTaT, HAXOJUTh OIIMOKM B XOJ€ OIBITA, JIe]aTh BBIBOABI 110 €r0
pe3yJipTaTam;

® [POBOAMTH OIBITH MO HAOIIOACHUIO (U3UYECKUX SBICHUNH WM (PU3MUECKUX CBOWCTB TEI:
dbopMynupoBaTh  MpPOBEpSIEMbIE  MPEIINOJIOKEHUS, COOMpaTh yCTAaHOBKY U3  MPEUIOKEHHOIO
000py10BaHUs, 3aUCHIBATH XO/1 ONbITa U (OPMYIUPOBATH BHIBOJIBI,

® BBINOJIHATH NPSAMbIE U3MEPEHUS PACCTOSHUS, BpEMEHH, MacChl Tella, 00bEMa, CUIIbI U TEMIIEPaTyphl
C HCIMOJb30BAaHUEM aHAJOTOBBIX U LU(POBBIX MPUOOPOB, 3aMMCHIBATh MOKa3aHUS MPUOOPOB C yUETOM
3aJJaHHOH a0COIIOTHOM MOTPEUTHOCTH U3MEPEHNUH;

® [POBOAMTH MCCJIEJOBAHHWE 3aBHUCHUMOCTH OJHOM (M3MYECKON BEIMYUHBI OT JpPYyro c
UCIIOJIb30BAaHUEM IPAMBIX U3MEPEHUH (3aBUCHMOCTH IyTH PaBHOMEPHO JIBUXKYILErOCsS T€la OT BPEMEHH
JBIDKEHUS TeNa, CUJIbl TPEHHs CKOJBKEHHs OT Beca Tesa, KauecTBa 0OpabOTKM MOBEPXHOCTEH Tel U
HE3aBHCHMOCTH CHJIBI TPEHMs OT IUIOIIAAU CONPUKOCHOBEHHUS TeN, CHIbl YNPYTOCTH OT YIUIMHEHUS
NPY>KUHBI, BBITAJIKUBAIOLIEH CHUIIBI OT 00bEMa MOTPYKEHHOM YacTh Tela U OT IUIOTHOCTH KHJKOCTH, €€
HE3aBUCUMOCTH OT IUIOTHOCTHU TeJa, OT INIyOUHBI, HA KOTOPYIO MOTPY’KEHO TEJI0, YCIOBUM IIaBaHUs Tell,
yCIOBUH pPaBHOBECHs pblyara M OJOKOB), y4aCTBOBaTh B IJIAHMPOBAHUM YYEOHOTO HCCIEIOBAHUS,
coOMpaTh YCTaHOBKY M BBINOJHATh M3MEPEHMs, Cleaysd MpeUIoKEHHOMY IUIaHy, (DUKCHPOBATh
pe3yabTaThl IOJNyYEHHOH 3aBUCHUMOCTH (M3MYECKUX BEIUYMH B BHUJAE NPEAIOKEHHBIX TaOIHIl U
rpauKoOB, JeJIaTh BBIBOJIBI IO PE3YJIbTaTaM HCCIIEJOBAHUS;



® TPOBOAWUTH KOCBEHHBIC H3MEpeHUs (U3NYECKUX BEIUYHMH (TUIOTHOCTh BEIIECTBA KHUAKOCTH U
TBEPJIOTO TeJla, CUJIa TPEHUS CKOJbXKEHUS, JaBJICHUE BO3/yXa, BHITAIKUBAIONIAS CUJIa, IEUCTBYIOIIAs HA
HNOTPYXEHHOE B YKUJIKOCTh TeNO, KOA(M(UIMEHT MOJIE3HOrO JNEHCTBUS MPOCTHIX MEXaHU3MOB), CIEAys
MPEUIOKEHHOW HHCTPYKIIMH: TIPY BBITIOTHEHUN U3MEPEHH COOMPATh IKCIIEPUMEHTAIILHYIO YCTAHOBKY U
BBIUMCIISTH 3HAUEHUE UCKOMOW BETUYHHBI;

e CoOMIOAATh MpaBUIa TEXHUKH 0€30MaCHOCTH MpH paboTe ¢ 1abopaTOpHBIM 000pyAOBAHUEM;

e yKa3plBaThb MPHUHIMIIBI JEHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOMCTB: BEChl, TEPMOMETP,
JTUHAMOMETp, COOOMIAIOIIHMECS COCYIbl, OapoMeTp, pblYar, NOJBIKHBIA W HEMOABMKHBIN OJIOK,
HAKJIOHHAS TJI0CKOCTh;

® XapaKTepHu30BaTh NPUHLUIIBI IEUCTBUS U3yUYEHHBIX IPUOOPOB U TEXHUUYECKUX YCTPOUCTB C OMOPOit
Ha MX OMHCaHUs (B TOM 4YHMCJE: MOJIIUIHUKH, YCTPOHUCTBO BOJOMPOBOJA, THUIPABIMYECKUMN Ipecc,
MaHOMETp, BBICOTOMEp, MOPIIHEBON HACOC, apeoOMETp), MCIOIb3ys 3HAHUA O CBOMCTBaX (PU3NYECKUX
SIBIICHUH ¥ HEOOXOAUMBIC (PH3UUECKIE 3aKOHBI M 3aKOHOMEPHOCTH;

® T[IPUBOJUTH MPUMEPHl (HAXOAUTh HH(POPMALUIO O MPUMEpax) MPAKTUUYECKOTO HCIOIb30BAHMS
dusznyecKkux 3HAHWA B TOBCEIHEBHOM >XM3HHM [UIsl oOecriedyeHUs O€30MacHOCTH MpHU OOpalleHUu C
npubopaMd U TEXHUYECKUMH YCTPOMCTBAMHU, COXPAHEHMsI 3JI0pOBbsI M  COOJIOIECHUS HOPM
9KOJIOTHYECKOT0 TIOBEJICHUS B OKpPYKaloIlIel cpee;

® OCYIIECTBISATH OTOOp MCTOYHUKOB HH(OpManuu B MHTepHETe B COOTBETCTBHM C 33JaHHBIM
MOMCKOBBIM 3aIIpOCOM, Ha OCHOBE HMMEIOIIMXCS 3HAHMM U MyTEM CPaBHEHMS PA3IMYHBIX MUCTOYHUKOB
BBIICTISATH HH(POPMAIIIIO, KOTOPAs ABIISETCS MIPOTUBOPEUUBON MIIH MOXKET OBITh HEJOCTOBEPHOI;

® UCMONb30BaTh TMPHU  BBIIOJIHEHWH YYEOHBIX 3aJaHUM  HAYYHO--TIOMYJISIPHYIO JIUTEPATypy
buznyecKkoro cojaep)kaHus, CIpaBOYHBIE MaTepHallbl, pecypchl cetu MHTepHeT, BiIaaeTh npuémMamu
KOHCIICKTUPOBAHUS TEKCTA, MpeoOpa3oBanmsi HHOOPMAIIMK U3 OJHON 3HAKOBOUW CHCTEMBI B IPYTYIO;

® C03/1aBaTh COOCTBEHHBIC KPATKHE MMCHMEHHBIC U YCTHBIC COOOIICHMS Ha OCHOBE 2—3 MCTOYHUKOB
uHpopMaluu (PU3NUECKOTO COAEpKaHMSI, B TOM YHKCIEe NyOIMYHO JAenaTh KpaTKue COOOIICHHS O
pe3yabpTaTax MPOEKTOB WM YYEOHBIX HCCIIECOBAHUM, MPU ITOM TPAMOTHO HCIIOIb30BAaTh W3YYCHHBIH
MOHSTUIMHBIN anmapar Kypca pU3uKu, COPOBOKAATH BHICTYIIJICHHE MTPE3EHTAIINEH;

® TIpU BBIMOJHEHUU Y4YEOHBIX MPOEKTOB M MCCIENAOBAHUHN pacIpenensaTh OO0S3aHHOCTH B TPYMIE B
COOTBETCTBUHU C TIOCTABJICHHBIMHM 3aJa4aMH, CIEIUTH 3a BBINOJTHEHHUEM IUTaHA JEUCTBH, aJIeKBaTHO
OLICHUBAaTh COOCTBEHHBIH BKJIaA B JESATENBHOCTh TPYIIbI, BBICTpaBaTh KOMMYHHKAaTHBHOE
B3aUMOJICUCTBUE, YUUTHIBASI MHEHUE OKPY KAIOIIHX.

K xonmy oOydeHuss B 8 kJjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM ypOBHE JOJKHBI OTPaKaTh
c(hOpMHUPOBAHHOCTH Y OOYYAIOIINXCS YMEHUMN:

® WCIIOJB30BaTh TMOHSTHS: Macca W pa3Mepbl MOJICKYJ, TEIJIOBOE IBMKEHHWE aTOMOB M MOJEKYII,
arperatHble COCTOSIHUS BEIIECTBA, KPUCTAJUIMUECKHE U aMOp(HBIE TeJa, HACHIIIEHHBIM 1 HeHACBIIIEHHBIN
nap, BIQKHOCTh BO3/AyXa, TEMIIEpaTypa, BHYTPEHHsS DHEPTUs, TEIJIOBOW JBHUTaTeNb, AJIEMEHTAPHBIN
SJIEKTPUUYECKUN 3apsJl, DNEKTPUUECKOE T0JIe, MPOBOAHUKU U JAUDIIEKTPUKH, TOCTOSTHHBIN 3JIEKTPUUYECKUN
TOK, MarHUTHOE TIOJIE;

e pa3iInyaTh SBJIEHUS (TEIJIOBOE pacHIMpeHUe M cKaTue, Teluiornepeada, TEIIOBOE PaBHOBECHE,
CMauyMBaHUE, KaNWUISAPHbIE SIBJICHUS, HCHApEeHHe, KOHJIEHCAlUsl, IUJIAaBJIE€HUE, KPUCTAIA3aIUs
(oTBepaeBaHKE), KUIIEHUE, TEIUTONEpeaaya (TErIONMPOBOIHOCTh, KOHBEKITUS, U3IYUCHHE), dJICKTPU3AIIHS
TEJ, B3aUMOJCICTBUE 3apsAA0B, JEHCTBUS IEKTPUUYECKOT0 TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJIEHCTBHE
MarHuTOB, JEHCTBHE MAarHUTHOTO TOJII HAa TMPOBOJHUK C TOKOM, DJJEKTPOMArHUTHAs WHIYKIWSA) II0
OMHMCAHUI0 MX XapaKTePHBIX CBONCTB M Ha OCHOBE OIBITOB, JEMOHCTPHUPYIOMIMX JaHHOE (u3mdeckoe
SIBJICHHE;

® pacrmo3HaBaTh MPOSBICHNWE W3YUYEHHBIX (PU3MUECKHUX SIBJICHUH B OKPYKAIOIIEM MHPE, B TOM YHUCIIE
dusznyeckue SBICHHUS B MPUPOJAC: MOBEPXHOCTHOE HATSHKEHHE M KANWUISIPHBIC SIBICHUS B MPHUPOJIE,
KpUCTAIIJIBI B IpUpoJe, u3iaydeHue ColHla, 3aMep3aHue BOAOEMOB, MOPCKUE OpH3bl, 00pa30BaHUE POCHI,
TyMaHa, WHEs, CHera, JJCKTPUYECKHE SIBICHUS B aTMocdepe, SIEKTPHUECTBO >KUBBIX OpPTraHU3MOB,
MarHuTHOE MoJie 3eMH, JApeiid MOII0COB, pOJIb MarHUTHOTO MOJIA JJS KU3HU Ha 3emJie, MOJIpHOe
CUSTHUE, TIPU 3TOM TEPEBOAMTH MPAKTUYECKYIO 337a4y B Y4eOHYIO, BBIICISATH CyIIECTBEHHBIC CBOWCTBA
(mpu3HakK) GU3NUECKUX SBICHUN;

® OMNUCHIBATh U3YUYECHHbIE CBOWCTBA Tel M (U3UUYECKUE SBICHUS, UCTIONb3Ys (U3UUECKHUE BETUYMHBI
(TeMriepatypa, BHYTPEHHSISI JHEpIHs, KOIMYECTBO TEIUIOTHI, YyAENbHAS TEIUIOEMKOCTh BEIIECTBA,
yAenbHas TeIUloTa IUIAaBJICHHs, YJelbHas TeIuioTa napooOpa3oBaHMs, YIelbHas TEIJIoTa CropaHHs



TOIINBA, KOA(G(ULIUEHT MOJE3HOTO ACUCTBUS TEMJIOBOMW MallMHBI, OTHOCUTENIbHAS BIAXKHOCTh BO3AYXa,
IIEKTPUYECKUI 3aps]l, cujla TOKA, SJIEKTPUUECKOE HAIPSDKEHNE, COIPOTUBIIEHUE IPOBOAHUKA, Y/IEIbHOE
CONPOTHUBIIEHUE BEIIECTBA, pPabOTa M MOIIHOCTb JJIEKTPUYECKOTO TOKa), MPU OMHUCAHUM MPAaBUIBHO
TPAKTOBAaTh (PU3UYECKHA CMBICI HCIOIB3YEMBIX BEIWYMH, OOO3HAYCHWS W EAVMHHIBI (PUINICCKUX
BEJIMYMH, HAXOIUTh (POPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEITUUUHY C IPYTUMHU BETUYMHAMU,
CTPOUTH TpaPUKU U3YUICHHBIX 3aBUCUMOCTEH (PU3MUECKHUX BEIHYNH;

® XapaKTEepH30BaTh CBOICTBAa TeJd, (U3UYECKUE SIBICHUA M TPOLECCHl, HCIOJIb3Ys OCHOBHBIC
MI0JIO’KEHUSI MOJIEKYJISIPHO--KUHETUUECKON TEOPUM CTPOECHMSI BEILECTBA, IPUHLIUII CYNEPIO3ULUU MOJIEH
(Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHSs 3apsaa, 3akoH OMa aJis yyacTKa Ienu, 3akoH JKoyms—
JleHua, 3aKOH COXpaHEHHs YHEPTUH, IPU ITOM JIaBaTh CIOBECHYIO (hOPMYITHPOBKY 3aKOHA M 3aITUCHIBAThH
€ro MaTeMaTU4YeCKOe BhIPAKEHUE;

e OOBSCHATH (PU3MYECKHE MPOLIECCHl W CBOMCTBA Ted, B TOM 4YHCIE€ M B KOHTEKCTE CHUTyalui
MPaKTUKO-OPUEHTHUPOBAHHOTO  XapakTepa: BBISBIATh IMPUYUHHO-CICJICTBEHHBIE CBS3H, CTPOUTH
o0BsicHeHHE U3 1—2 JOTMYEeCKUX IIAaroB ¢ OMOpod Ha 1—2 M3y4YEHHBIX CBOMCTBA (PU3UUYECKUX SIBICHHM,
($u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTE;

e pemath pacuy€THblC 3aaydl B 2—3 JEHCTBHSA, WCHOIB3YS 3aKOHBI U (POPMYIIBI, CBSI3bIBAIOIINE
¢dusnyeckne BENTUYMHBI: Ha OCHOBE aHalIM3a YCIOBHUS 33/1a4d 3alMCHIBATh KPAaTKOE YCIOBUE, BBISBISATH
HEIOCTAaTOK JAaHHBIX JUI pEIICHUs 3aJaud, BbIOMPATh 3aKOHBI M (HOPMYJIbI, HEOOXOAWMBIE IS €€
pellieHusi, MPOBOJIUTh pacuéThl W CPABHUBATH IIOJYyYEHHOE 3HadeHHE (U3MUECKOW BEIUYUHBI C
W3BECTHBIMU JIaHHBIMH;

® pAacCIIO3HABaTh MIPOOJIEMBI, KOTOPHIE MOXHO PEIINTh IIPH ITOMOIIY (PU3NYECKUX METO/I0B, UCTIOb3YS
OIMCAaHUE WCCIIEIOBaHMS, BBIICISTh MPOBEPSIEMOE MPEIIOI0KEHNEe, OIICHUBATh MPAaBUIBHOCTh MOPSIKA
IIPOBEJICHUS HCCIIEA0BaHNUs, 1€TaTh BbIBOIbL;

® TIPOBOJWUTH ONBITHI TIO0 HAONIOJACHHUIO (U3NYCCKUX SIBICHHA WU (U3HUYECKUX CBOWCTB Tl
(KanmwIIsipHBIE SBIICHUS, 3aBHCHUMOCThH JIaBJICHHSI BO3AyXa OT €ro o0bEéMa, TeMIlepaTypbl, CKOPOCTH
mpolecca OCThIBaHMSI M HAarpeBaHUs NpPM M3JIYYEHUHM OT I[BeTa H3JIydaroled (Morjomaroniei)
MOBEPXHOCTU, CKOPOCTh MCIAPEHUs BOABI OT TEMIIEpaTypbl JKUJIKOCTH W IUIOWAAM €€ MOBEPXHOCTH,
3JIEKTpU3aLMsl TeJ U B3aUMOJEMCTBHE 3JEKTPUUECKUX 3apsA0B, B3aUMO/IEICTBIE MOCTOSIHHBIX MarHUTOB,
BU3YaIH3aI[isi MAaTHUTHBIX TOJIEH MOCTOSTHHBIX MarHUTOB, ACMCTBHUS MarHUTHOTO TOJISL HA MPOBOJHUK C
TOKOM, CBOWMCTBa 3JI€KTPOMAarHuTa, CBOMCTBA AJIEKTPOJBMUIraTeNs MOCTOSIHHOIO TOKa): (hOpMYyIHpOBATh
poBepseMbIe TIPEINONI0KEHHS, COOUPATh YCTAHOBKY U3 MPENI0KEHHOTO 000PYI0BaHUS, OMUCHIBAThH X0/
ombITa U (HOPMYJIUPOBATH BHIBOJIBI;

® BBINIOJIHATH MPSIMbIE U3MEPEHUSI TEMIIEPATyphl, OTHOCUTEIHHON BJIAXKHOCTH BO3yXa, CHJIBI TOKa,
HANPSDKEHUS C MCTIOb30BAHUEM aHAJIOTOBBIX MPHOOPOB U NaTYMKOB (PU3UYECKUX BEIHYMH, CPABHUBATH
pe3yabTaThl U3MEPEHUH C YUETOM 3aJaHHOM aOCOMIOTHOM MOTPEIIHOCTH;

® TMIPOBOJIUTH HWCCIEJOBAaHWE 3aBUCUMOCTH OJHOM (U3MYECKOW BEIMYMHBI OT JIPYrod C
UCIIOJIb30BAHUEM TMPSIMBIX H3MEPEHHM (3aBUCUMOCTH COINPOTHUBIICHUS MPOBOAHMKA OT €ro JUIMHBI,
IUIOIIA/IA TIONEPEYHOr0 CEYEHUs M YAETbHOTO COINPOTHUBIIEHUS BEIeCTBAa IMPOBOJHUKA, CHUJIbI TOKA,
UYIIEr0 4Yepe3 MPOBOJHUK, OT HAMNPSIKEHHUS HA MPOBOJHUKE, MCCIEIOBAHHME IOCIEIOBATEIbHOTO U
NapajuleIbHOTO COEAMHEHUN MPOBOJHUKOB): IJIAHUPOBATh HCCIIEOBaHME, COOMpaTh YCTaHOBKY U
BBITIOJHATh M3MEPEHUs, CIeAys NpeIOKEHHOMY IUIaHy, (UKCHPOBATh pe3yJbTaThl MOTyYEeHHOU
3aBUCHMOCTH B BUJI€ TaOJIUI U TpauKOB, 1eJIaTh BHIBOJBI 10 Pe3yJIbTaTaM UCCIIEI0BAaHUS;

® [IPOBOAMUTH KOCBEHHbIE H3MepeHUs (PU3MUeCKHX BeNWYUH (yIeslbHas TEMI0EMKOCTh BEIECTBa,
COTMPOTHUBIIEHHE MPOBOJHUKA, padOTa M MOIIHOCTHh JJEKTPUUYECKOTO TOKA): IIIAHUPOBATH H3MEPEHUS,
coOuparh SKCHEPUMEHTAIbHYIO YCTAaHOBKY, CJEeAys MPeaa0KeHHON HHCTPYKIINH, U BBIYUCIIATH 3HAUEHHE
BEJIMYMHBI,

e CcoOmoaaTh NMpaBuiIa TEXHUKU 0€30MacHOCTHU IpHU paboTe ¢ 1abopaToOpHBIM 000PYOBAHUEM;

® XapaKTepHu30BaTh NPUHLUIIBI IEUCTBUS U3yUYEHHBIX TIPUOOPOB U TEXHUUYECKUX YCTPOUCTB C OMOPOit
Ha MX OMHCaHMs (B TOM YHKCJE: CHCTEMa OTOIUICHHS IOMOB, THTPOMETp, MMapoBasi TypOWHA, aMIIEpMETp,
BOJIbTMETpP, CYETUMK DJIEKTPUUYECKONW HHEPruH, 3JIEKTPOOCBETUTEIbHBIE MPHOOpPHI, HarpeBaTelbHBIC
AIIEKTPOTPUOOPHI (MPUMEPHI), SIEKTPUYECKUE TPEIOXPAHUTEIH, AIIEKTPOMATHUT, JJIEKTPOJIBHUTATEIb
MOCTOSTHHOTO TOKa), UCIIOJIb3Ys 3HAHUS O CBOMCTBaX (PM3MUECKHUX SIBICHHH U HEOOXOIUMBIC (hU3UICCKUE
3aKOHOMEPHOCTH;

® pacro3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOHCTBA M HM3MEPUTEIbHBIC MPUOOPHI MO CXeMaM H
CXEMaTUYHBIM pPUCYHKaM (GKUJIKOCTHBIH TEPMOMETp, TEPMOC, IICUXPOMETP, TUTPOMETp, JIBUTaTelb



BHYTPEHHEIO CrOpaHUs, 3JEKTPOCKON, PpEeoCcTaT), COCTaBIATh CXEMbl DSJIEKTPUYECKHX Ieneld ¢
MOCJIEIOBATEIbHBIM U TapaJljIeIbHIM COCAMHEHUEM 3JEMEHTOB, pPa3iidyasi yCJIOBHbIE 0003HaueHUS
JJIEMEHTOB 3JIEKTPUYECKUX LIeTIeH;

® [PUBOJIUTH INpUMEPHl (HAXOAUTh HH(POPMALMIO O NpUMeEpax) INPAaKTUYECKOTO HCIIOJIb30BaHUS
(Gu3nyeckux 3HAHUN B IOBCEJHEBHOM JKM3HU Ul oOecrieueHHs Oe30MacHOCTH IMpH OOpallleHHH C
npubopaMu ¥ TEXHHYECKMMHU YCTPOMCTBaMH, COXPAaHEHHUS 3/0pOBbSI M  COONIOJIEHHS HOPM
9KOJIOTUYECKOTO MTOBE/ICHUS B OKpYXKatollel cpere;

® OCYLIECTBIATh IIOUCK HHpOpManMM (QU3NUECKOro cozaepxaHuss B IHTepHere, Ha OCHOBE
UMEIOIMXCA 3HAHUH M IMyTEM CPAaBHEHUS JOMOJIHUTENBHBIX HCTOYHUKOB BBIACIATH HH(OPMAIHIO,
KOTOpas ABJISIETCS MPOTUBOPEYUBOI UM MOXKET OBITh HEIOCTOBEPHOM;

® CIIOJIb30BaTh IIPU  BBHINOJIHEHUM Y4YEOHBIX 3aJaHUil HAy4YHO--TIONYJIAPHYIO JIUTEpaTypy
¢u3nUecKoro coaepkKaHus, CIPABOYHbIE MaTepHalibl, pecypchl ceth MHTepHeT, BianeTh Npuémamu
KOHCIIEKTUPOBAHMs TEKCTa, IpeoOpa3oBaHus HH(GOpMAIMK U3 OJTHON 3HAKOBON CHCTEMBI B IPYTYIO;

e co3JaBaTh COOCTBEHHbIE MUCbMEHHBIC M KPAaTKUE YCTHBIE COOOIIEHUs, 00001mas HHPOPMALUIO U3
HECKOJIbKUX UCTOYHUKOB (PU3UYECKOr0 COAEPIKAHMSI, B TOM YHCIIE IMyOJINYHO MPEICTaBIATh PE3yJIbTaThl
IPOEKTHON WJIM HCCIIEAOBATENILCKOM JIEATENIbHOCTH, MPU 3TOM IPAaMOTHO MCIIOJIBb30BaTh HM3YUYECHHBIH
NOHSATHIHBIN armapaT Kypca (U3UKH, CONPOBOXK/IATh BHICTYIUICHUE MTPE3EHTALIUECH;

® [IpU BBIIOJHEHUU YYEOHBIX IMPOEKTOB U HCCIEIOBAHUN (U3NYECKUX IPOLIECCOB PACIPENEIATH
00513aHHOCTH B TPYIIE B COOTBETCTBMM C MOCTaBJIEHHBIMU 3aJjayaMM, CIECIUTh 3a BBHIIOJHEHUEM ILIaHa
JIeCTBUH M KOPPEKTUPOBATh €r0, aJeKBAaTHO OLIEHUBATh COOCTBEHHBIN BKJIAJ B JESATEIHHOCTH TPYIIIIHL,
BBICTPAaNBaTh KOMMYHHMKATHBHOE B3aUMO/IEHCTBHE, IIPOSIBIISAS TOTOBHOCTh pa3pelaTh KOH(IUKTHI.

K koHuy oOyueHus B 9 Kjacce npeaMeTHbIE pe3yibTaTbl Ha 0a30BOM YpPOBHE JOJKHBI OTpa)kaTh
c(OPMHUPOBAHHOCTh y 00yUarOIIUXCS YMEHUI:

® 1CIIOJIB30BaTh MOHATHS: CUCTEMa OTCUéTa, MaTepuaibHas TOYKA, TPAEKTOPHs, OTHOCHUTEIBHOCTh
MEXaHUYECKOT0 MABWXEHMs, nedopmanus (ympyras, [UIacTHYECKasl), TPEHHE, LEHTPOCTPEMUTEIbHOE
YCKOpPEHHE, HEBECOMOCTb U TMEPerpy3KH, LEHTP TSXKECTH, aOCONIOTHO TBEPAOE TENO, LEHTP TSHKECTH
TBEPAOrO Teja, pPaBHOBECHE, MEXaHMUYECKHE KoJieOaHWsI U BOJHBI, 3BYK, MH(Pa3ByK MU YJIbTPa3BYK,
9JIEKTPOMArHUTHBIE BOJHBI, LIKAJa 3JEKTPOMArHUTHBIX BOJH, CBET, OJIM30PYKOCTh M JTAIbHO30PKOCTH,
CHEKTpPbI UCITYCKaHMSI U TIOTJIOUIEHHUS], albda-, OeTa- 1 TaMMa-u3Ty4yeHus, U30TOIbI, SAepHas SHEPreTUKa;

e pa3iuyaTh  SBIEHUS  (PaBHOMEPHOE W  HEPaBHOMEPHOE  MPSIMOJUHEIHOE  JBUXKEHHE,
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JIBUXKEHHE, CBOOOJHOE MaJieHHWEe Tel, paBHOMEPHOE JBHXKEHHE I10
OKpPYXHOCTH, B3aHMOJICHCTBHE TeJl, PEaKTUBHOE JBM)KEHUE, KoyeOaTelbHOE ABIKEHUE (3aTyXarollue U
BBIHY)KJICHHbIE KOJIOAaHUs), pPE30HAHC, BOJIHOBOE [BM)KEHUE, OTPaKEHUE 3BYKa, MPIMOJIMHEIHOE
pacnpocTpaHeHHe, OTPaXXCHHE M IPEJIOMIIEHHE CBETa, IIOJHOE BHYTPEHHEE OTPaKE€HHE CBETA,
pasiioskeHue 0eJoro CBeTa B CHEKTP U CIIOKEHHUE CIIEKTPAJIbHBIX 1IBETOB, TUCIIEPCUS CBETA, €CTECTBEHHAs
PaAMOAaKTUBHOCTh, BOSHUKHOBEHHE JMHEHUYATOro CHEKTpa M3IYUYEHHs) MO ONMUCAHUI0 MX XapaKTepPHBIX
CBOWCTB M Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SBICHUE;

® pacro3HaBaTh NMPOSABICHUE U3YyUEHHBIX (PU3NUYECKUX SBICHHHA B OKpPY’KAIOIIEM MHpe (B TOM YHCIe
¢usnueckue SBICHUS B TNPUPOJAE: TMPHIUBBI U OTJIUBBIL, JBMKEHUE IUTaHeT COJIHEYHOH CHCTEMBI,
pPEaKTUBHOE JIBU)KEHUE JKUBBIX OPraHU3MOB, BOCHPHUATHE 3BYKOB J>KMBOTHBIMH, 3€MJIETpSCEHUE,
ceificMU4ecKkue BOJHBI, I[yHaMH, 3XO, L[BETa Tell, ONTHYECKHUE SBICHHUS B IMpPHUPOJE, OHOIOTHYECKOe
JNeiicTBME  BUIUMOTrO,  YJIbTPa(HOJIETOBOTO U  PEHTICHOBCKOIO  M3JIy4YeHHUI, €eCTeCTBEHHBII
pPaMOaKTUBHBINA (POH, KOCMUYECKHE JTyUH, PAJUOAKTUBHOE N3TyUeHHUE PUPOJIHBIX MHHEPAJIOB, JeiCTBUE
paZlOaKTUBHBIX M3JyYEHUH Ha OPraHu3M YEJIOBEKa), MPU ITOM IEPEBOJUTH IPAKTHUECKYIO 33Jady B
y4eOHY10, BBIACIAThH CYIIECTBEHHbIE CBOMCTBA (IPU3HAKN) PU3NUYECKUX SIBICHUM;

® OMNUCHIBATh U3YUYECHHBbIE CBOWCTBA Teld M (U3UUYECKUE SBICHUS, UCTIONIb3Ys (PU3NUECKHUE BETUUMHBI
(cpenHsit 1 MIHOBEHHAasl CKOPOCTh Tella NMPH HEPAaBHOMEPHOM JABMKEHHM, YCKOpPEHME, NepeMelleHue,
IyTh, YIJIOBast CKOPOCTb, CHJIa TPEHUS, CHJIa YIPYTOCTH, CUJIa TSKECTH, YCKOPEHUE CBOOOIHOTO MaJICHHUS,
BEC TeJa, UMIYJIbC TE€Ja, UMITYJIbC CHJIbI, MEXaHHYecKas paboTa U MOIIHOCTb, OTEHIMAIbHAS SHEPIHs
TeNa, NOJHATOTO HaJl IOBEPXHOCTBIO 3€MJIH, TOTCHIIMAJIbHAS SHEPIUSl CKATOM NPYKUHbBI, KHHETHYECKAs
SHEprus, NOJHAs MEXaHWYEeCKask YHEPIUs, IEpPUOJ U 4acTOTa KoJeOaHuil, JUIMHA BOJIHBI, TPOMKOCTb 3ByKa
U BBICOTAa TOHA, CKOpPOCTb CBETA, IIOKA3aTeNlb IPEJIOMIIEHHS CpEXbl), IPU ONUCAHUM MPABUIBHO
TPAaKTOBaTh (PU3MYECKHH CMBICI HCIOJIB3YEMbIX BEIMYMH, OOO3HAYEHHMS U EJUHMULBI (PU3NYECKHUX
BEJIMYHMH, HAXOJIUTh ()OPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIMUHUHY C APYTUMH BEIMYHMHAMH,
CTPOUTB T'paMKU U3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYHH;



® XapaKTEepH30BaTh CBOMCTBA Tell, PU3MUECKUE SABICHHUS U MPOLECCHI, UCTIOIb3Yys 3aKOH COXPAaHEHUS
SHEPTUHU, 3aKOH BCEMHUPHOTO TITOTEHUS, NPUHIMII CYNEPIIO3UIMUA CHUJI, MPUHLIUI OTHOCHTEIBHOCTH
["anunes, 3akoHbl Hpl0TOHA, 3aKOH COXpAaHEHUS MMITYJIbCa, 3aKOHBI OTPA)XCHUS M MPEIOMIICHUS CBETa,
3aKOHBI COXpPaHEHHs 3apsAJA0BOTO M MAacCOBOTO YHCEN MPH SIEPHBIX pPEaKUusAX, MPU ATOM J1aBaTh
CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3allUChIBATh €r0 MAaTEMATHUYECKOE BhIpaXKEHHE,

e OOBSCHATH (PU3MYECKHE MPOLECCHl W CBOMCTBA Ted, B TOM 4YHCIE€ M B KOHTEKCTE CHUTyalui
PaKTUKO-OPUEHTHPOBAHHOTO  XapakTepa: BBIABIATh I[PUUYUHHO--CICJICTBEHHBIE CBSI3H, CTPOUTH
00BsCHEHHE W3 2—3 JIOTUYECKHUX IIAaroB ¢ OMOPOW Ha 2—3 M3yYCHHBIX CBOMCTBA (PM3UYECKUX SIBIICHUMH,
($U3NUECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEH;

e pelaTh pacyETHHIE 3a/1auu (ONUPAIOIIKECS HA CUCTEMY M3 2—3 ypaBHEHMIl), UCIIOJIb3Ys 3aKOHBI U
dbopMyIibl, cBs3pIBaroIIMe (pU3MUECKHE BEIMYMHBI: HAa OCHOBE aHAlM3a YCIIOBUS 3aJauyd 3alKChIBAaTh
KpaTKoe yCIIOBHE, BBISBIIATH HEJOCTAIOIIME WM W30BITOUHBIC JaHHbBIE, BHIOMPATh 3aKOHBI U (HOPMYJIHI,
HEOOXOIUMBIE [Tl pELIeHHS, POBOAUTE PACUEThl U OLEHUBATH PEATUCTUUHOCTD MOTYYEHHOTO 3HAUYCHUS
(U3UYECKON BEJIMYUHBIL;

® pacro3HaBaTh MPOOJIEMBI, KOTOPBIE MOKHO PEIIUTH MPH MOMOIIH (PU3NIECKUX METOJIOB, UCHIOIB3Y ST
OTMCAaHUE WCCIIEIOBaHMS, BBIICISTh MPOBEPSIEMOE MPEIIOI0KEHNEe, OIICHUBATh MPAaBUIBHOCTh MOPSIKA
IIPOBEICHUS HCCIIEOBAHUS, JIENIaTh BBIBOJIBI, HHTEPIPETHPOBATH PE3YJIbTAThl HAOIIOICHHUH U OIBITOB;

® TMPOBOAWTH OMNBITHl MO HAOMIOACHWIO (U3WYECKUX SBICHUH WM (U3NIECKUX CBOWCTB Tel
(u3yueHue BTOPOTO 3aKoHa HbIOTOHA, 3aKOHA COXpaHEHHUs SHEPTUH, 3aBUCHUMOCTh IepHoja KojeOaHuit
NPY>KHHHOTO MasiTHUKA OT MacChl rpy3a U )KECTKOCTU MPY>KUHBI U HE3aBUCHMOCTD OT aMILIHTYIbI MaJIbIX
KoJie0aHul, MPSAMOJIMHENHOE paclpOCTpaHeHHE CBETa, pa3lioKeHue Oeroro cBera B CHEKTP, U3YUYCHHE
CBOMCTB M300pakeHHS B IUIOCKOM 3€pKajie M CBOMCTB M300pa)k€HUsl MpeIMeTa B coOMparollel JIMH3E,
HAOJIO/IEHUE CIUIOIIHBIX M JIMHEHYAThIX CIIEKTPOB M3IyUYEHHs): CAMOCTOSTENIbHO COOMPATh YCTAHOBKY U3
M30BITOYHOTO Habopa 0OOpy/NOBaHUS, ONUCHIBATH XOJ OIbITA M €ro pe3yjbTaThl, (HOPMYIHpPOBAThH
BBIBO/IBI;

® IPOBOAMTH IPH HEOOXOAMMOCTH CEpPHIO NPSMBIX H3MEPEHUl, Oompezenss cpeaHee 3HauCHHE
u3MepsieMol BenU4MHBI ((POKYCHOE paccTosiHue coOuparoliel JHH3bI), 0OOCHOBBIBaTh BBIOOp criocoba
U3MepeHus (M3MEPUTENIBHOTO Mprdopa);

® [POBOAMTH HCCIEIOBAHME 3aBUCHUMOCTEH (U3MYECKUX BEIMYMH C MCIIOJIB30BAaHHUEM HPSMBIX
U3MepeHU (3aBUCUMOCTh IYTH OT BPEMEHH ITPHU PABHOYCKOPEHHOM JIBIDKEHHH 0€3 Ha4allbHOW CKOPOCTH,
nepuojia KojaeOaHui MaTeMaTHUECKOT0 MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH yTJIa OTPAKEHUs CBETA
OT yIJIa MaJIeHusl U yIJia NpeIoMJIeHHs OT YIJia MaJieHus): IIaHUPOBaTh UCCIIEJOBaHUE, CAMOCTOSATEIbHO
coOMpaTh YCTaHOBKY, (PUKCUPOBAThH PE3yJIbTaThl MOTYYEHHON 3aBUCUMOCTH (PM3NYECKUX BEJIMYHMH B BUJIE
TabJIML ¥ TpauKOB, 1€7aTh BHIBOJBI 110 PE3YyJIbTaTaM HUCCIIEI0OBAHUS;

® TIPOBOAWTH KOCBEHHBIE M3MEPEHHUs (U3NYECKUX BEITUYMH (CpPEeaHsSsT CKOPOCTh M YCKOPEHHE Tela
NpU pPaBHOYCKOPEHHOM JIBMJKEHUH, YCKOpPEHHE CBOOOIHOTO TaleHHs, >KECTKOCTh TIPYKUHBI,
KO3(PPUIIMEHT TPEeHHUsI CKOJIBKEHHUs, MeXaHU4Yeckast paboTa U MOILIHOCTh, YaCTOTa U MEpPHOJ] KojJeOaHHi
MaTeMaTHYECKOTO M TPYKUHHOTO MAasTHUKOB, ONITHYECKash CHJIa COOMpArOIIeH JTHH3bBI, paIHOaKTHBHBIN
¢$oH): mIaHUpPOBAaTh U3MEPEHUs, cOOUPATh HKCHEPUMEHTANBbHYIO0 YCTAHOBKY M BBIMOJHATH U3MEpPEHUS,
cliefysl TPeUIOKEHHOW WHCTPYKIIMH, BBIYUCIIATH 3HAYCHUE BEIMYMHBI M aHAIM3MPOBATH IOTyYCHHBIC
pe3yJbTATHI C YIETOM 3aJJaHHOM MOTPEIIHOCTH U3MEPEHUH;

e CoOmIOaaTh MpaBUiIa TEXHUKU 0€30MacHOCTU MpHU paboTe ¢ 1abopaToOpHBIM 000PYOBAHUEM;

e pa3nuyaThb OCHOBHBIE TPU3HAKM M3YYEHHBIX (U3NYECKUX MOJeNel: MaTepualbHas TOYKa,
a0COTIOTHO TBEPJIOE TEJ0, TOUEYHBIM MCTOYHUK CBETA, JIy4, TOHKAs JIMH34a, IUIaHEeTapHas MOJIEb aToma,
HYKJIOHHAsi MOJIeNTb aTOMHOTO $1/1pa;

® XapaKTEepHU30BaTh MPUHIUIBI ACHCTBUS U3yUYEHHBIX PHOOPOB M TEXHUUYECKUX YCTPOUCTB C OMOPOi
Ha MX OMHCAaHMs (B TOM YHUCIE: CIIUJOMETpP, NAaTYMKHU IOJIOKEHUS, PACCTOSHUS U YCKOPEHUS, paKera,
9XOJIOT, OYKH, IMEPUCKON, (hoToammapar, ONTHYECKHUE CBETOBOBI, CIIEKTPOCKOIN, IO3UMETp, Kamepa
BuiibcoHa), HWCMONB3ys 3HAHHS O CBOWCTBAaX (PU3MUYECKHX SBICHUW W HEOOXoIuMble (U3HUECKUE
3aKOHOMEPHOCTH;

® JCIIOJIb30BaTh CXEMbl M CXEMaTHYHbIE PHCYHKHM M3YYCHHBIX TEXHHYECKHUX YCTPOMUCTB,
U3MEPUTENIbHBIX PUOOPOB U TEXHOJIOTUYECKUX MPOIIECCOB MPHU PEIICHUU y4eOHO--ITPAKTUUECKHUX 3a/1a4,
ONITUYECKUE CXEMBI JIJIsl IOCTPOCHUS H300paKeHUH B IJIOCKOM 3epKajie U cCoOMparolei JInH3e;

® IMPUBOJIUTH NPUMEPHl (HAXOIUTh HH(POPMAIUIO O TNpUMepax) NPAaKTUYECKOTO HCIIOIb30BAHUS
(bU3MYEeCKUX 3HAHWA B TOBCEIHEBHOM >KMU3HU JJIA OOecriedyeHHs O€30MacHOCTH MpU OOpalieHuu C



npubopaMl U TEXHUYECKUMH YCTPOHMCTBAMHU, COXPAaHEHHUS 3JI0pOBbS U COONIOACHHUS HOPM
HKOJIOTMUYECKOTO MOBEIEHUS B OKPYKAIOILIEH Cpele;

® OCYLIECTBIATh MOUCK HMH(pOpMAMK (PHU3HUECKOro coaepkaHust B VHTepHETe, caMOCTOSTEIHHO
dopMynHpys TOUCKOBBIA 3ampoc, HAXOJUTh MYTH ONPEICNCHHUs JIOCTOBEPHOCTH MOJIYYECHHOM
uH(pOpMaIlMK HAa OCHOBE UMEIOIIUXCS 3HAHUH U JOMOJIHUTENbHBIX HCTOUHUKOB;

® UCMOJb30BaTh TMpPU  BBIIOJHEHUH Y4YEOHBIX 3aJaHUM  HAYYHO--TIOMYJISIPHYIO JIUTEPATypy
($u3MUecKOro coaepKaHus, CIPABOYHBIE MaTepHalbl, pecypchl cetu MHTepHeT, BiIaneTh NpuéMamu
KOHCIIEKTUPOBaHUS TEKCTA, MpeoOpa3oBaHusl HHPOPMALMK U3 OAHON 3HAKOBOM CHCTEMBI B IPYTYIO;

® Co03/1aBaTb COOCTBEHHBIE NHCHbMEHHBIE M YCTHbIE COOOIIEHHS Ha OCHOBE HHGOpMaluu U3
HECKOJIbKMX MCTOYHUKOB (PU3MUECKOr0 COACpkKaHUA, IMMyOJUYHO MPEJCTABIATh PE3YIbTaThl MPOCKTHOMN
WM KCCIEA0BATENIbCKON AEATENbHOCTH, IPU 3TOM I'PAaMOTHO HMCIOJIb30BaTh U3YyYEHHBIM MOHATUWHBIN
ammapar u3y4aeMoro pasziena (U3MKA W CONPOBOXKIATH BBICTYIUIEHHE TIpe3eHTauuel ¢ y4érom
0COOCHHOCTEH ayJUTOPUH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KouunvecTBo yacos DJIeKTPOHHbIE
HaumenoBanue
Ne (uudposrbie)
pa3aesioB U TEM Konrpo ITpakrn OCHOBHBbIC BUABI 1eATEJbHOCTH
n/n Beero JBHBIE ecKie OcHOBHOE cojiep:KaHne o0pasoBaTeJbHbIE
NporpaMmabl o0yyaronuxcs
padoThI paboThI pecypchl
Paznen 1. ®usuka u eé pojib B IO3HAHMHU OKPY:KAKOIIEr0o MUpa
®u3zuka — Hayka O mnpupoje. BelsgBieHne — paznuuuid  MEXAy
SBIIeHMs TPUPOABI. GU3NUECKUMH W XUMHYECKHMU
Odusnueckue SBJICHUS: | TPEBPAICHUSIMH.
MEXaHUYECKHE, TerioBble, = PacmosHaBanne W KiacCMGUKALMA  BuGmmorexa 1IOK
dusnka - Hayka o JIIEKTPHYECKHUE bu3rIecKux SIBJICHUI:
1.1 2 P : " https:/m.edsoo.ru/7f
pUpoJIe MarHUTHBIE, CBETOBEIE, MEXaHUUYECKHX, TETIOBBIX, 416194
3BYKOBBIE JIEKTPUYECKHUX,  MAarHUTHBIX M |~
CBETOBBIX.
Habnronenue u OTMCaHue
(U3UYCCKUX SIBJICHUI
Ou3nyecKre BETHYNHEL. Onpenenenrie  [EHBl  JICNICHUS
Nzmepenune puznyeckux LIKAaJIbI
BennunH. Puznveckne WU3MEPUTEIBHOTO Mprudopa.
npudopsl. IlorpemHocTs W3mepeHne JMHEHHBIX pPa3MepoB
U3MEPECHUM. MexnyHaponHast = Tel U
cucremMa IIPOMEXKYTKOB BPEMEHU C YYETOM  BuGIHOTEKa 1IOK
@usnyeckue €IMHULI MOTPELIHOCTEH.
1.2 2 1 .« https://m.edsoo.ru/7f
BEJIMYNHBI Uzmepenune o0bEMa IKHIKOCTH |

TBEPAOrO Tena. N3mepenne
TEMIIEPATyphl IPU MOMOIIHN
KHUIKOCTHOTO  TepMOMeTpa  H
JaTynKa

TEMIIEPATYPBHI.

BrinosiHeHME TBOPUYECKUX 3aJaHUN

416194
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EcTtecTBeHHOHAYUYHBIH
METO/] TIO3HAHHUS

Hroro no pasgeny

Kak ¢msuka u npyrue
C€CTCCTBCHHLIC HAYKHN
U3y4aroT MPUPOY.
EcTtecTBeHHO-HAYUYHBII
METO ITIO3HAHUA:

HaOII0IeHUE, ITOCTAaHOBKA

Hay4YHOTO0 BOIIPOCa,

BBLIIBIKEHHE TUITOTES,

OKCTIEPUMEHT 1o MIPOBEPKE

TUIIOTES, 00BsCHEHHE
2 1 HaOII01aeEMOT0 SBJICHUS.

Onucanve GU3NYECKUX SBICHUIH C
IIOMOIIBIO MOJEIEN

6 2

M0 TIOKCKY
CHOCOOOB M3MEpPEeHHs] HEKOTOPBIX
(hH3uIeCKIX

XapaKTEPUCTHK, Hanpumep,
pasMepoB MajbIX

00BEKTOB  (BOJIOC,  IIPOBOJIOKA),
YIan€HHBIX

00BEKTOB, OOJNBLIMX PACCTOSHUM,
MaJIbIX ~ IPOMEXKYTKOB  BPEMEHH.
O6cyxnenne

npeajaraeMbIx croco0oB

BrinBmxenne THIIOTE3,
O0OBACHSAIOUINX TPOCTHIE

SIBJICHUS, HAIIPUMED:

—HoYeMy OCTaHABJIMBACTCS
JIBIDKYyIIIEeCs

M0 TOPU3OHTAIBHOW TOBEPXHOCTH
TeJIO;

—MoYeMy B JKapKyl Ioroay B
CBETJION OfexK e

npoxjajHe, dYeM B  TEMHOM.
[Ipennoxenue

CHIOCOOOB TPOBEPKH TUIIOTE3.
IIpoBeneHne  uccnenoBaHUs 110
MIPOBEPKE KaKoM-

00 THIIOTE3HI.

ITocTpoenue mpocredmmx mMoaenei
(uznyecKux

ABJICHUH (B BHJE PHCYHKOB HJIH
CXEM), HaIpumep najgeHue
npeaMeTa; MPSIMOJIMHENHOE
pacnpocTpaHEHHE CBETa

bu6mmoreka [IOK
https://m.edsoo.ru/7f
416194

Paznen 2. IlepBoHavaibHble ¢

BC¢ACHUA 0 CTPOCHHMM BEIIECTBA

2.1

Crpoenue BemecTsa

CrtpoeHue BelecTna:
aTOMBI U MOJICKYJIBI, UX

1

HaGmrogenme w  wHTEpIpeTamms
OTBITOB, CBUICTEIBCTBYIOMNX 00

bu6mmoreka [IOK
https://m.edsoo.ru/7f
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pa3mepsbl. OTBITHI,
JTIOKa3bIBAIOIIINE
TUCKPETHOE CTPOCHNE
BEIIECTBA

aTOMHO-MOJICKYJISIPHOM ~ CTPOSHHUH
BEIICCTBA: OIBITHI C PACTBOPESHUEM
Pa3INYHBIX BEIIECTB B BOJIE.
OmeHka pa3MepoB  aTOMOB |
MOJICKYT c UCTIOJIh30BAaHUEM
¢dororpaduii, TMONYYEHHBIX  Ha
ATOMHOM  CHJIOBOM  MHKPOCKOIIC
(ACM) — nabGoparopHasi pabora 1o
teme: «OrneHka amameTpa aroma
METOJIOM PSJIOB (C HCIOTH30BAHHEM
¢dotorpaduii)». Ornpenenenue
pasMepoB MabIX Tell

416194

2.2

2.3

JIBMOKEHHE U
B3aMMO/ICVICTBUE
YaCTHII BEMIECTBA

ArperaTHble
COCTOSIHUS BEIlleCTBa

JBmwkeHue yacTul] BEIECTBA.
CBsi3b  CKOPOCTH  JIBHKCHHS

YacCTHI] c TEMIIEpaTypoil.
bpoyHoBckoe JIBJKEHHUE,
T dysusi.

Bsaumoaeiicteue YaCTHUIL
BEIIECTBA: NPUTSDKEHUE u
OTTaJIKUBaHHE

ArperaTHbIe COCTOSHUS
BEIIECTBA:  CTPOCHUE  Ta30B,
JKUJKOCTEN "u TBEPIABIX
(KpUCTaIINYECKUX) TeIl.
B3anmMocBs3bs Mexay

CBOMCTBaMH BEIIECTB

B Pa3HBIX arperaTHbIX

COCTOSIHUSIX u ux
ATOMHO-MOJICKYJISIPHBIM
CTPOCHHEM. OcobennocTn
arperaTHbIX COCTOSTHUM

BOZBI

Habmonenue u 00BsICHEHHE
OpOYHOBCKOTO IBUXKECHUS U SIBIICHHUS
g hy3un.

[IpoBeneHue 1 00BICHESHHUE OITBITOB
I10 HaOJIIOJICHHUIO TEIIOBOI0
pacuIpeHus ra3os.

IMpoBeneHre U OOBACHEHUE OMBITOB
o 00HapYKEHHIO CHII
MOJICKYJSIPHOTO ~ TIPUTSDKCHUS |
OTTaJIKMBAHUS

Ommcanne (€ HWCHOJB30BaHHEM
MPOCTBIX  MOJIeNiell)  OCHOBHBIX
paziIMyuii B CTPOCHHH  TIa30B,
JKUAKOCTEH U TBEPIIBIX TEIL.
OOBsICHEHNE MAalIOl CKUMAEeMOCTHU
JKUJIKOCTE U TBEPABIX  Tell,
OOJIBIIION CKUMAEMOCTH T'a30B.
OObsicHeHHEe COXpaHEeHUsT (QOPMBI
TBEPABIX  TeN W TEKy4eCTH
KHAIKOCTH.

[IpoBenenue OIIBITOB,
JIOKA3BIBAIOIINX, YTO B TBEPIOM
COCTOSIHUH BOJBI YaCTHILBI

HaXOJATCS B CPEIHEM JaibIlle JPyT
OT jipyra (IJIOTHOCTh MEHBIIIE), YeM

bu6mmoreka [IOK
https://m.edsoo.ru/7f
416194

bu6mmoreka [IOK
https://m.edsoo.ru/7f
416194
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Hroro no pasaceiny

5

B JKHIKOM.
YcTanoBICHHE B3aUMOCBSI3HU MCKOY

0COOEHHOCTSAMU arperaTHbIX
COCTOSIHUM BOJBI K
CyIIIECTBOBAHUEM BOJHBIX
OpraHu3MOB

(MC — 6uosorusi, reorpaduist)

Pa3nen 3. /IBu:xkeHHe U B3aUMO/IelicTBU

3.1

3.2

Mexanuueckoe
JOBUKCHUE

Nuepuus, macca,
IIJIOTHOCTBb

€ TeJl

MexaHuueckoe IBUKECHUE.
PaBHOMEpHOE W HEpaBHOMEpPHOE
JBUDKCHHE.

Cxopoctb. CpefHss CKOpoCTh MpU
HEPaBHOMEPHOM JIBIDKEHUU.
Pacuér myTy UBpeMEHU IBUKECHHUS

SIBnenue WHEPITUH. 3akoH
uHepuuu. B3aumojneicTBue Ten
Kak MpUYHUHA

HU3MEHEHUSI CKOPOCTH JIBIKEHUS
Telsl. Macca Kak Mepa HHEpTHOCTU
Tea.

HccnenoBanue PaBHOMEPHOTO
JBWKCHUSI,  ONpPEACICHHE  €ro
IIPU3HAKOB.

Habmonenne HEPaBHOMEPHOTO
IOBIDKEHHSI M OINpEAEJICHHE €ro
OTIINYUI oT PpaBHOMEPHOTO
JBHKECHMUSI.

Onpenenenne CKOpPOCTH
PaBHOMEPHOTO JBMKEHUS (IIapuka
B KHUJIKOCTH, MOZeN

SJIEKTPUYECKOTO  aBTOMOOWIS U
T.1.).

OnpeneneHne cpegHed CKOPOCTH
CKOJIBKEHUsI OpycKa WM LIapHKa
1o HAKJIOHHOM IJIOCKOCTH
Pemienue 3amau Ha omnpenesieHHe
MyTH, CKOPOCTH W  BpPEMEHHU
PaBHOMEPHOTO JBM)KECHUS.

Anamu3 TpaduKOB 3aBUCHMOCTH
ITyTH ¥ CKOPOCTHOT BPEMEHHU
OOBsICHEHHE W TIPOTHO3MPOBaHUE
SIBIICHUH, 00yCIOBIIEHHBIX
WHEpILHEH, Hanpumep, 4TO
MPOUCXOANT MPH TOPMOKECHUU HITH
pE3KOM  MaHEBpE  aBTOMOOWIIS,
MIOYeMy HEBO3MOXKHO

bubmuorexa [JOK
https://m.edsoo.ru/7f
416194

Bbu6nmmoreka [JOK
https://m.edsoo.ru/7f
416194
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IImoTHOCTH BeliecTna.

CBsI3b IIIOTHOCTH

C KOJMYECTBOM  MOJEKYJI B
eauHnIe 00hEMA BEIlECTBA

MTHOBEHHO MPEKPATUTh JBHUKCHHUC
HA BEJIOCUIICACUIN CAMOKATE U T. .
ITpoBemeHrEe M aHATHN3 OIIBITOB,
JIEMOHCTPHPYIOIINX M3MEHEHNe
CKOPOCTH  JBW)KCHHS  Tela B
pesysibTare JeHCTBHS Ha HEro
JOPYTHX TEJI.

Pemnrenne 3amau Ha OIpeaeIeHHE
Maccel Teila, €ero o0néMa w
IJIOTHOCTH.

[IpoBesieHKE 1 aHAITU3 OTIBITOB,
JEMOHCTPUPYIOLIUX  3aBUCUMOCTH
HU3MEHCHHUSI CKOPOCTH Teja OT €ro

MAaccChI IpH
B3auMoJeicTBUM Ten. M3mepeHue
MAaccChl Tena Pa3IHYHBIMA
crroco0aMH.

OnpeneneHue IUIOTHOCTH Tella B
pe3yJIbTaTe U3MEPEHHUS €TI0 MacChl U
00BéMa

3.3

Cuna. Bunsl cun

14

Cunma  kak  XapaKTepHCTHKa
B3aHMMOJIEHCTBUS TEIL.

Cuna ymnpyroctu u 3akoH ['yka.
H3mepenue cuibl

C TOMOIIbIO  JUHAMOMETpA.
SIBneHue TATOTEHHUS M CHia
Tsokectd.  Cuila  TSDKECTHM  Ha
JIPYTUX TIaHETaX.

Bec Tena. HesecomocTs.
CII0KEHHE CHIL,

HaIpaBJICHHBIX 10 OTHOUIIPSIMOM.
PaBHOp€ElCTBYIOIIAs CHUJL.

Cuna TpEeHUsL. Tpenune
CKOJILKCHHS ¥ TPCHUE

nokos. TpeHue B NpUpPOAE U
TEXHHUKE

N3ydyenne B3auUMOAECHCTBUS Kak
NPUYMHBI  WU3MEHEHUS CKOPOCTH
Teda WM ero  JedopMaIuu.
Onucanne peanbHBIX CHUTyalui
B3aMMOJEHCTBUS TNl C MOMOLIBIO
MoJeNel, B KOTOPBIX BBOAMTCS
MOHSATHE U N300paKeHNE CHJIBI.
W3yueHnne  CHIBI  yNPYTOCTH.
HccnenoBanne 3aBUCUMOCTH CHJIBI
YIPYTOCTH oT VITHHEHUS
PE3UHOBOTO IIHYPA WK TIPYKUHBI
(c moctpoenueM rpaduka).

AHaIu3 NPaKTHYECKUX CUTYAINH, B
KOTOPBIX TPOSBIAETCS JeiicTBHE
CWJIBI YIIPyrocTH (YIpyrocTh Msva,
KPOCCOBOK, BETOK JiepeBa U JIp.).
AHanmM3 CUTyaluid, CBS3aHHBIX C

bu6mmoreka [IOK
https://m.edsoo.ru/7f
416194
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SABJICHUCMTATOTCHUS.

OO0BsicHeHHE 0opOUTATBHOTO
JIBHYKCHHUS IUIaHeT c
UCIIOJIb30BAaHUEM SIBIICHUS

TATOTEHUS U 3aKOHAWHEPITUH.
W3mepenne Beca Tena ¢ MOMOIIBIO
JIUHAMOMETPA.

ObocHOBaHMEe  3TOro  cmocoba
W3MEPEeHHS.

AHanu3 u MOJIEITMPOBaHUE SBICHUS
HEBECOMOCTH.
OKCHepUMEHTAJbHOE  TOJy4YeHUe
MpaBwiia CIIOKEHUS CHIL,
HampaBleHHBIX  BAOJIb  OJHOM
npsiMoit. OmpenieseHne BeMUIHbI
PaBHOJIEUCTBYIOLIEN CHJL.
N3yuenue CHJIBL TpEHHUS
CKOJIB)KEHUS U CUITBITPEHUS TTOKOSI.
UccrenoBanme 3aBUCHMOCTH CHITBI
TpeHHs OT CHJIBl JaBJIEHUS U
CBOWCTB TPYILIUXCS OBEPXHOCTEM.
AHanmM3 MpaKTUYECKUX CUTYyaIluil, B
KOTOPBIX TIPOSIBIISETCS JAEHUCTBUE
CHJIBI  TpPEHUs,  HCIOJB3YIOTCS
CrocoObl €€ yMEHBIIEHHUS WU
yBenuueHus (KaTaHWE Ha JIbDKaX,
KOHBKaX, TOPMOKEHUE
aBTOMOOMITS, HCITOJIb30BAHKE
MOJIIIMITHUKOB, TUIABAHUE BOJHBIX
JKUBOTHBIX | JIp.). Pemenue 3amau ¢
UCToNb30BaHueM  popmyn st
pacuéra CUJIbI TSKECTH, CUIIBI

YIPYTOCTH, CUIIBI TPEHHS

Hroro no pazneny 21 1 3
Pasnen 4. /laBienue TBEpPABIX TeJl, :KUAKOCTEH U ra3oB
4.1 JNasnenue. [lepenaua 3 JaBneHue. CriocoObl = AHanu3 u 0O0bsAcHeHHE onblToB M bubmmoreka IJOK




4.2

JIaBJICHUS TBEPABIMU
TEJIaMH, KUIKOCTAMU
Y Ta3aMHu

I[aBJ'IeHI/Ie KHUAKOCTHU

YMCHBIICHUS W YBCIHUYCHUS
JaBJICHUS. JlaBnenue rasa.
3aBUCHMMOCTh JaBJIEHUSA TIa3a OT
00BéMa, Temnepatypsl. [lepemaua
JABJICHUS TBEPABIMU  TEJIaMH,
JKMIKOCTSIMH M Ta3aMH. 3aKOH
ITackansa

3aBUCHMOCTD JIaBJIEHUS )KUIKOCTH
OT TITyOHHBI.

ITneBMaTHYECKHE MAILIMHEI.
I'mapocraTuueckuit napayiokc.
CooOuaronmecs COCY/IBI.
I'mapaBnugeckre MeXaHU3MbI

MPAKTHYECKUX CUTYyaIuH, B
KOTOPBIX MPOSBISACTCS chia
TaBJICHUSL.
O0ocHoOBaHKE croco0oB
YMEHbBIIICHUS u YBEIUYCHUS
IaBJICHUSL.

W3yueHne 3aBUCHMOCTH [JaBIICHUS
ra3aoT 00b&Ma 1 TeMIepaTyphbl.
Nzydenue ocobeHHOCTEH mepenadn
JaBJICHUSA TBépILBIMI/I TCJI1aMu,
JKUZIKOCTSMH U Ta3aMH.
ObocHOBaHNE PE3yIBTATOB OIBITOB
0COOEHHOCTSIMH CTpOCHHUSI
BEIIECTBA B TBEPAOM, XKUIKOM H
ra3000pa3HOM COCTOSIHHUSIX.
DKCIEPUMEHTAIBHOE
Jl0Ka3aTenbeTBO 3akoHallackans.
Pemenne 3a1a4 Ha pacy€r gaBleHUs
TBEPAOTO TeJIa

Uccnenosanue 3aBHCUMOCTH
JIABJICHUS KHUJKOCTH OT TIYOUHBI
MOTPYKCHHUSI u IIJIOTHOCTH
SKHIKOCTH. Hab6monenue 5
O00BSICHEHHE  TUAPOCTATUYECKOTO
mapajokca Ha OCHOBE 3aKOHa
[Tackans. N3yuenue
coo0MmaroImuxcst cocyioB. Pemenue
3aJa4 = Ha  pacu€T  JIaBJICHHSA
KUAKoCcTH. OOBSICHEHHE MPUHIIMIIA
JIeHCTBUS TUJIPABINYECKOTO
rpecca, MTHEBMAaTHIECKIUXMAIIIHH.

Ananus H 00BsICHEHNE
MPAKTHYECKUX CUTYyaIui,
JIEMOHCTPHUPYIOIIUX  TPOSIBIICHUE
NaBJIEHUS JKHIKOCTH MW 3aKOHA
[Nackans, Hampumep NPOIIECCOB B
OpraHM3Me TIpH  TIYOOKOBOJHOM

https://m.edsoo.ru/7f
416194
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4.3

4.4

ATtMocdepHoe
JIaBJICHUE

JenicTBrE KUIKOCTU
Y rasza Ha
IIOIPYKEHHOE B HUX
TEJI0

Atmocdepa 3emian 1
aTMocdepHoe JaBIICHHE.
[prannasl CYLIECTBOBaHUS
BO3QYNIHOW 000JI0OYKH  3eMiTH.
Oneir Toppuuennu. M3mepenue
aTMochepHoro JIABJICHUSL.
3aBUCUMOCTh atMochepHoro
JNaBIEHUST OT  BBICOTHI  HaJ
ypoBHeM Mmops. [IpuGopsr mns
M3MEpEeHUs aTMocepHOTOo
JaBIICHUSI

JlelicTBHEe JXKMAKOCTH M Ta3a Ha
NOrpyKEHHOE B  HHUX  TEIO.
BrrrankuBaromas  (apxuMenoBa)
cuia. 3akoH Apxumena.
IInaBanue Ten.Bo3agyxomiaBanue

HBIPpAHHUN

DKCIIeprIMEHTAIbHOE OOHAPYKEHHE
aTMocdepHOro AaBJICHUSI.
AHanmu3 W OOBSICHEHHE OIBITOB H
MPaKTUYCCKUXCUTYAIINH,

CBSI3aHHBIX c JCHCTBHEM
atMocdepHoro JIABJICHUSL.
OO0bsIcHEHHE CYIIIECTBOBAHHMS

atMocdepsl Ha 3eMiie U HEKOTOPBIX
IJIaHeTaX WIH €€ OTCYTCTBUS Ha
opyrux — minadHerax u o Jlywe.
OOBsicHEeHHE N3MEHEHUS INIOTHOCTH
atMochepsl ¢ BBICOTOM u
3aBHCHMOCTH aTMoc(hepHOTo
JaBJICHUsI OT BBICOTHL. Perienue
3ajady Ha pacu€T arMochepHOro
JnaBieHus. M3ydeHue ycTpoicTBa
OapomeTpa-aHepoua

DKCepUMEHTAIIbHOE OOHApYKEHIE
NEUCTBHA JKUIAKOCTH W Ta3za Ha
norpy>kéHHo€ B HHUX  TeJO.
Onpenenexnue BBITAJIKABAIOLIEH
CUJIbI, JEWUCTBYIOUIEH Ha TeJo,
OTPy>KEHHOEB XKUJIKOCTb.
[IpoBenenue 1 00CyXI€HHE OIIBITOB,
JIEMOHCTPUPYIOIINX 3aBUCUMOCTb
BBITATIKUBAIOICH CHIIBI,
JIEUCTBYIOIIEH Ha TEJIO B KUJIKOCTH,
0T 00bEMa MorpyKEHHOI

B OKHJIKOCTb YacTH Tejla U OT

INIOTHOCTMXXKUJIKOCTH.
Hpoeepka He3asucumocmu
eblmaﬂkueaioweﬁ Cusnwl,

Oelicmsylowjeli.  Ha ~ meio 8
AHCUOKOCIU,0M MACCHL MeNd.
HccnenoBanne 3aBHCUMOCTH Beca

bubmuorexa [JOK
https://m.edsoo.ru/7f
416194

bubmuorexa [JOK
https://m.edsoo.ru/7f
416194



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

Hroro no pazneny
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Teqa B Bojge  OT  0OBEMa
MOTPY’KEHHOW B XKUJKOCTb YacTd
Tena. Pewenune 3a1a4 Ha
MpUMEHEHUE 3aKoHa Apxumena H
YCJIOBHS TJIaBaHUs Tell.
KoHncTpyupoBanue apeomerpa Wiu
KOHCTPYHPOBaHUE JIOJIKU u
onpenenacHue eErpy30noIbEMHOCTH

Pazgen 5. Pabora 1 MOIIHOCTB. JHEPrUst

5.1

Pabora 1 MomHOCTH

Mexanunueckast paboTa.MoIHOCTh

DKCHepUMEHTAIILHOE OIpe/IeIeHre
MEXaHHYECKOH  paboTBl  CHIIBI
TSOKECTH ITPU MTAJCHAN Tella W CHIIBI
TPEHMUS pH paBHOMEPHOM
TepeMeleHUH Tena o
TFOPU30HTAIbHOU ITOBEPXHOCTH.
Pacuér wMmomHoOCTH, pa3BUBacMOM
IIPU OIBEMEIIO JIECTHULIE.
Pemienne  3amau Ha  pacuér
MEXaHUYECKON pabOThIN MOIIHOCTH

bubmuorexa [JOK
https://m.edsoo.ru/7f
416194

5.2

HpOCTBIe MCXAaHU3MBbI

[IpocTbie MexaHU3MBI:  pbIYar,
OJIOK, HAaKJIOHHAas IJIOCKOCTb.
IIpaBuno paBHOBecus pblyara.
[Ipumenenune npaBuIa paBHOBECHUS
peryara kK  Onoky.  «3oi0TO€
npasuwino»  Mexanuku.  KIIJ|
MIPOCTBHIX MEXaHNU3MOB.

[IpocTeie MexaHW3MBI B OBITY U
TEXHHKE

OnpeneneHre BBIATPHINIA B CHIIE
MPOCTBIX MEXaHWU3MOB Ha TpUMEpe
phluara, ITOIBIKHOTO u
HENOABHM)KHOTO OJIOKOB, HAKJIOHHOM
mwockoctu. MccnenoBanue yciuoBUs
paBHOBECHS pblYara.

OO0OHapyKeHHe CBOHCTB MPOCTHIX
MEXaHU3MOB B Pa3IMYHBIX
WHCTPYMEHTaX M MPUCTIOCOOIEHNUSX,
HCIIOJIb3YEMbIX B OBITY U TEXHHUKE, a
TaK)Ke B )KUBBIX OPTaHU3MaX.

DKCMepUMEHTATBHOE
JIOKa3aTeNIbCTBO PaBEHCTBA pPaboT
npu MPUMEHEHUH MPOCTHIX

MexaHu3MoB. Omnpenenenne KITJ
HAKJIOHHOM MmIockocTH. Pemenue

bu6mmoreka [IOK
https://m.edsoo.ru/7f
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Mexanudeckast SHEPrusl.
Kunerndeckass 1 moTeHIMaIbHAS
SHEPTHUSL.

IlpeBpaiienne  ogHOTO  BHUJA
MEXaHUYECKOM JHEPTUH

3aJa4 Ha TIMPUMCHCHUC IIpaBUJIa
paBHOBECHA pblYara M Ha pacqéT
KI1J

OKCIIEpUMEHTAIbHOE OIpeesICHUE
W3MEHEHUS  KHHETHYeCKOH W
MOTEHUUAIBHON 3HEPIUU Tena MpH
€ro CKaThIBAaHMM [0 HaKJIOHHOU
I0cKOoCcTH. DOpMynMpoBaHUE Ha

bu6mmoreka [IOK

5.3 Mexanunyeckas 4 1 B JpyTroii. 3aKoH OCHOBE ~ MCCIEOBAHMA  3AKOHA | . odeoo.ru/7f
SHEPTusd COXpaHCHHUSI SHEPTUMB MEXaHUKE  COXPaHEHMS MEXaHUYECKOU 4161.94 : :
sneprur.  OOCyXIECHHE TpaHull &= ————
NPUMEHHMOCTH 3aKOHA COXPaHCHUS
sHeprud.  Pemenue 3amau  C
UCIIOJIb30BAaHUEM 3aKOHa
COXPAaHCHUA SHEPIrUuu.
Hroro mo pazneny 12 3
[ToBTOpeHue 3
OBIIEE KOJIMYECTBO 68 12

YACOB I10 ITPOTPAMME
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8 KVIACC

Ne KoanuecTBO 4acoB

HaumenoBanue
pa3aeyioB U TeM
NMPorpamMmbl

n/

Pa3gea 1. TemioBbie ABJICHUSA

11 Ctpoenue u CBOMCTBA
' BEIECTBA

Konrtpoa
bHBIE
padoThl

IpakTuy

ecKue
padort

OcHoBHOe coep:kaHne

OCHOBHEBIE MHOJIOKEHUSA
MOJIEKYJISIPHO-KHHETHIECKOM
TEOPHUU CTPOCHUS BEIIECTBA.

Macca u pasMepel aTOMOB H
MOJIEKYL. OMBITHI,
MOATBEP K JAIOLIE

OCHOBHBIE [TOJIOKEHUS
MOJIEKYJISIPHO-KUHETUIECKON
Teopud.  Mogenu  TBEpPAOrO,
KHUJIIKOTO u ra3oo0pazHoro
COCTOSTHUH BEILIECTBA.

Kpucrannuueckue u  aMmopgHbie
Tena.

OObsiCHEHHE  CBOMCTB  T'a30B,
SKUJKOCTEH U TBEPIBIX TEN

Ha OCHOBE MOJIOKEHU N
MOJIEKYJIIPHO-KUHETHYECKOU
TEOPUH. CmauvBanme u
KanWUISIPHBIE SIBJICHMUSL.

TennoBoe pacIIMpEHUE U CKATUE

OcHOBHBIC BUBI JeATeILHOCTH
o0yuaromuxcs

HabGmonenne wu wuwHTEpHpeTanus
OTIBITOB, CBUJIETENBCTBYIOIMUX 00
aTOMHO-MOJIEKYJISIPHOM

CTPOSHHH BEIIECTBA: OMBITHI C
pacTBOpPEHUEM PA3JIMYHBIX BELIECTB
B BOJIE.

Pemienne 3amau mo OICHMBAHMIO
KOJIMYECTBA aTOMOB HJIA MOJIEKYJI B
eIMHNIIE 00bEMA BEILECTBA.
AHanm3 TekcTa ApEeBHUX aTOMHCTOB

(manpumep, QparmMeHTa  MOAMBI
Jlykpermus «O mpuponae Bemein») ¢
U3JI0)KECHUEM 000CHOBaHUI
aTOMHOW THIOTE3bl  (CMBICIOBOE
gyrenue). Onenka

yOeIUTEIHLHOCTH 3TUX
000CHOBaHUH. OOmbsicHeHHE

OpOYHOBCKOTI'O IBHKCHUSI, SIBIICHUS
mubdy3un U paNIMIMi  MEXITY
HUMH Ha OCHOBE IIOJIOKCHHUI
MOJIEKYJISIPHO-KUHETUYECKOM
TEOPHH CTPOCHUS BEILIECTBA.
OO0bsicCHEHNE OCHOBHBIX Pa3NU4Hil B
CTPOCHMH Ta30B, JKUAKOCTEH W
TBEPIABIX Ted C HCIOIb30BAHUEM
TOJI0’KEHU MOJIEKYISIPHO-
KUHETHYECKOH TEOPHH CTPOCHHS
BEIIECTBA.

DJIeKTPOHHbIE
(ungposbie)
oOpa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [IOK
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TennoBsle mpoLeccsl
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Temneparypa. Cas3b
TEMIepaTypel CO  CKOPOCTHIO
TETIOBOTO JIBYKEHHUS

yactull. BHyTpeHHss 3Heprus.
Crioco0b! M3MEHEHNsI BHYTPEHHEH

SHEPTHUH: Temionepeaadya  H
coBepiicHHe  paboThl.  Buper
TEIIONEPEIavH:
TEILUIOIPOBOIHOCTD,

[Iposenenue OTIBITOB o
BBIpAITUBAHUIO

KPHUCTAIJIOB TIOBAPCHHOW COJM HJIH
caxapa. [IpoBeneHrie u 0OBsICHEHHUE
OTIBITOB, JIEMOHCTPHUPYFOIINX
KalWUSIPHBIC SIBIICHUS W SIBICHHUC
cMmaunBaHusa. OOBSICHEHHE POJH

KalMUISIPHBIX SIBIICHUI e
MOCTYIVICHUA BOABI B OpPraHu3M
pacTeHHH. Habmonenwne,

MPOBEJICHUE U OOBSICHECHUE OTBITOB
o HaOIIOACHUIO TEIJIOBOTO
pacIMpeHds Ta3oB, XUAKOCTEH U
TBEPABIX TelL. OObsicHEHHE
coxpaHeHus: 00béMa TBEPIBIX Te,
TEKY4eCTH YKUIKOCTH (B TOM YHCIIE,
Pa3HUIBI B TEKY4YECTH JJISl Pa3HBIX
KHUAKOCTEH),  JaBJIeHHA rasa.
[IpoBenenue OIIBITOB,
JIEMOHCTPHUPYIOIINX  3aBUCHMOCTH
JIaBJICHHUS BO3]lyXa OT ero o0béMa u
HarpeBaHus WM OXJIAXKICHUS, U UX
OOBSICHEHHE Ha OCHOBE AaTOMHO-
MOJIEKYJIIPHOTO YYEeHHSA. AHAIN3
MIPAaKTUYECKUX CUTYaLNH,
CBSI3aHHBIX CO CBOMCTBAMH Ta30B,
YKUJIKOCTEHN U TBEPJBIX TEII

OO0oCHOBaHHE MPAaBUI H3MEPEHUS
TEeMIIepaTyphbl. CpaBHeHue
Pa3IMYHBIX CIIOCOOOB M3MEPEHUS U
LIKaJI TEMIEPaTypBHI.

HaOmronenne u 0o0BsICHEHNE
OIILITOB,
JIEMOHCTPHUPYIOIIUX U3MEHEHNE

BHYTpEHHEN DJHEprMM Tena B
pesyibTare  TeIIonepenadd  u

bu6mmoreka [IOK
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KOHBEKIUS, H3IIy4YCHHUE.
KommgecTBo TEemmoTel. Y aeiabHaAs
TEIIOEMKOCTD BEIIIECTRA.
TemnooOmen " TEIJIOBOE
paBHOBecHE. YpaBueHue

TeruioBoro 6anadca. [lnaBnenne u
OTBEpACBaHME KPHCTAIIMUECKUX
BEUIECTB. YJleNbHasg  TEIUIoTa
TJIaBIICHUSI.

[TapooOpa3oBanue u
KOHJICHCALUS. Ucnapenue.
Kunenue. VYgaenbHas Termora
napooOpa3oBaHus. 3aBUCHMOCTb
TEMITEPaTYPbI KHUITCHUS oT
aTMoc(hepHOTOaBICHUSI.
Bnaxnocts  BO3myXa.
TOTLITUBA.

VY nenpHas TEIIOTacCrOpaHusl.
[puHnunel  paboThl  TEMJIOBBIX
npuratenern  KIIJI  TemroBoro
JIBUTATEISL.

TernsioBple ABHTaTENNd W 3aIUTa
OKpyXXarole  cpefpl.  3akoH
COXpaHEHUS ©  TPEeBpaICHHS
SHEPTUUB TEIIOBBIX MPOIECCaX

Ouneprus

pa6OTLI BHCIIHUX CHJI.

Habmonenne u 0o0BsICHEHHE
OTIBITOB, o0cyxaeHne
MPaKTHYECKHUX CHUTYaIHH,
JIEMOHCTPUPYIOLIHX pa3IyHbIC
BUJIBI TerIonepe ayun:
TETJIONPOBOTHOCTh, ~ KOHBEKIIHIO,
U3ITydeHHeE.

NccnenoBanue SIBJICHUS
TEINI00OMeHa TpU  CMEIIMBaHUU

XOJIOAHOU U ropsiueid BOABL.

Habnronenue YCTaHOBJICHUS
TEIJIOBOTO  PaBHOBECHSI  MEXKIY
ropsyeii M  XOJONHOHM  BOAOH.
Onpenenenue (u3mMepeHue)

KOJIMYECTBA TCIUIOTHI, IOJIYYCHHOI'O

BOJIOW TpU  TEIIIOOOMEHEe ¢
HarpeThiM METAJTMYECKAM
LUAJIHHIPOM.

OrnpeneneHue (m3mepeHue)

YAETHHOU TETUTIOEMKOCTH BEIIECTBA.
Pemenne 3amad, CBS3aHHBIX C
BBIYHMCIIEHHEM KOJIMYECTBA TEIIOTHI
1 TeTUTOEMKOCTH TIPH TETIIO0OMEHE.
AHan3 CUTyaIui NPaKTHIECKOT0
KCIIOJB30BAaHUS TEIIOBBIX CBOMCTB
BEIIECTB U MaTE€PHAJIOB, HAIIPUMED,
B IeIX  2HEprocOepekeHWS:
TETUIOU30JISLIHS,
SHEProcOEeperarwIue KphIiiy,
TEPMOAKKYMYJISATOPHI U T. JI.
Habmonenue siieHuil ncapeHus u
KOHJICHCAIINH. Hccnenosanue
mporecca  UCHapeHus Pa3IndHbBIX
KHUIKOCTEH.

OO0ObscHEHHE SIBIICHUH HCIIApPEHUS U
KOHJIEHCAIlUXH HAa OCHOBE AaTOMHO-




MOJICKYJIIPHOTO yUEHHS.
HaoOmronenue u 00BsICHEHNE
mporiecca KWIIEHWs, B TOM YHCIIE

3aBUCHUMOCTH TEeMITepaTypbl
KHUITCHUS oT JIABJICHUSL.
OrnpenencHue (m3mepenne)
OTHOCHUTEITLHOMN BIKHOCTH
Bo3Ayxa. HabmromeHue mporecca
TUTaBJICHHUSI KPHCTAJUINYECKOTO
BCIIICCTBA, HaTpumep, TbJIA.
CpaBHeHHE TPOIECCOB IUIABICHUS
KPUCTAJIIMICCKUX TCII u

pasMsrdeHuss TpH  HarpeBaHUU
amoppHeix  Tenm.  OmpeneneHue
(u3MepeHHe) YACIbHOW TEIIOTHI
iaBneHuss  gpna.  OObsAcHeHHe
SIBIICHUH TUTABIICHUS u
KpHUCTAITH3aIuU Ha OCHOBE
aTOMHO- MOJIEKYJISIPHOTO YYEHHUSI.
Pemenne 3amay, CBsI3aHHBIX C
BBIYUCIICHHEM KOJHMUYECTBA TEIUIOTHI
B Mpolieccax Temlonepeiaun IMpH
TUTaBIIGHUH W KPHUCTaJUTU3allUH,
WCTIapeHuHn u KOHJICHCAITUH.
AHanu3 CcUTyaluil MpaKkTHYECKOTO
MPUMEHEHUS SIBICHUH TUTaBJICHUS U
KpUCTAIUTH3AIIHH, HanpuMep,
MOJy4YeHUE CBEPXUYHMCTHIX
MaTepHaJoB, COJeBas Tpeyika u Jp.
Anamu3 paboTel W OOBSCHEHHE
NPUHOMIIA JCUCTBHS — TEIJIOBOTO
JIBUTATEIIS. Brruucnenne
KOJINYECTBa TETIOTHI,
BBIJCISIIOIIETOCS TPH  CTOpaHUH
pa3IUYHbBIX BUIOB ToruiuBa, U KITJ]
JIBUTATEIIS. OO6cyxacHme
9KOJIOTUYECKUX MOCIIEACTBUI




HCIIOJIb30BaHUA I[BHFaTeJICI;'I
BHYTPCHHETO CropaHus, TCIUIOBBIX
u I‘I/II[pOG)J'ICKTpOCTaHI_II/Iﬁ
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1

Pa3znen 2. DiekTpuyeckue u

2.1

DIIEKTpUUYECKHE
3apsiibl. 3apsHKEHHBIE
TeNna U ux
B3aNMOJICHCTBHE

MardMTHbIC ABJICHUSA

OnexTpu3auys Te.
[Ba poaa ANEKTPUYECKUX
3apsi/ioB. BzaumoneiicTBue

3apsSKEHHBIX Tell.
3akoHn KysoHa (3aBUCHMOCTE CHITBI
B3aMMOJECHCTBUS 3apsLKEHHBIX TEl
OT  BENMYMHBI  3apsAIoB U
paccTOsHUS ~ MEXIy  TelaMH).
DJIeKTpUYECKOE ToJIe.
Hanpsx€HHOCTh 3JIEKTPUYECKOTO
nonia.  Ilpuxmun  cynepno3unmu
3NMEKTPUUYECKUX TTOJICH

(Ha ~ Ka4ecTBEHHOM  YpPOBHE).
Hocurenn JJIEKTPUYECKUX
3apsI0B. OneMeHTapHbII
3NEKTPUUECKHUH 3apsiz.

Crpoenne aroma. [IpoBomHukn u
TUDIIEKTPUKU. 3aKOH COXPaHEHUS
IEKTPUIECKOT03apsaaa

Ha6monenue " MPOBEICHHE
OTBITOB IO AJICKTPU3AIUHU TEJ MPHU
CONPUKOCHOBEHUU UMHIYKIIHCH.

Hab6mronenue u 0OBsICHEHHE
B3aUMOJCUCTBUSI OJHOMMEHHO WU
Pa3HOMMEHHO 3apsOKEHHBIX — TEIl.
OObscHeHWe TPUHIUNA JEHCTBHS

3JIEKTPOCKOIIA.
OOBbsicHEHNE SIBJICHUH
3IEKTPU3aALUU npu
CONPUKOCHOBEHUU TCH n
WHIYKIMEH C  UCIOJIb30BaHUEM
3HAaHUH 0 HOCHUTEIAX
AIEKTPUUECKUX 3apsiioB B
BEIISCTBE.

Pacrio3HaBanue U OOBsSCHEHHE
SIBJIICHHU I 3JIEKTPU3aALUU B
IOBCEAHEBHOM xn3Hu. HaOronenue
" 00BsICHEHHE OIIBITOB,
WJUTIOCTPUPYIOIINX 3aKOH
COXpaHEHUs 3JIEKTPUYECKOTO

3apsma. HabGmromenue OMBITOB 10
MOJIEJTMPOBAHUIO CHUJIOBBIX JIMHUN
3JIEKTPUYECKOTO TOJIS.
UccnenoBanue JelcTBUA
3IEKTPUYECKOTO 0JIA Ha
MPOBOJHUKH U JUDJICKTPUKU

bu6mmoreka [IOK
https://m.edsoo.ru/7f
4181ce
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2.2

IToctrostHHBIN
ANEKTPUYECKUI TOK

20

DNEeKTpUYeCKUd TOK. YCJIOBUA
CYILIECTBOBAHUS DJIEKTPUUECKOTO
TOKA.

HMcTOUHMKH TIOCTOSHHOTO TOKA.
JelcTBus 3IEKTPUYECKOTO TOKa

(TerutoBoE, XHAMHYECKOE,
MAarHuTHOE). DJICKTPUICCKHN TOK
B KUIKOCTSAX u rasax.

Onekrpuueckas nenb. Cuia Toka.
DJeKTpUYEeCKOCHANPSKEHNUE.

ConpoTuBrieHue IIPOBOJIHUKA.
VY nensHOE COIIPOTHUBIICHUE
BEIIECTBA.

3akoH Oma nns y4acTka LEmu.
ITocnenoBarenbsHOE u
napajenbHoe COEMHEHNE
MIPOBOTHHUKOB.

Pabora u MOLIHOCTb

EKTPUYECKOTO  TOKA.  3aKOH
Jbxoynsa—JleHna. OnexTpHyecKue
LEeH u MOTpEeOUTEIH
AIIEKTPUYECKOW DHEPruu B OBITY.
Kopotkoe 3ambikaHue

HaOmroieHue  pasimuvHBIX  BHJOB
NEUCTBUS DJIEKTPUYECKOTO TOKa U
oOHapyKeHHEe ITHX BUJIOB JIEHCTBHSA
B ITOBCETHEBHOM JKU3HH.
Habmronenue BO3HUKHOBEHHS
Ta30BOTO pa3psAaan dICKTPHISCKOTO
TOKA B KHIKOCTH

Coopka u UCTIBITAaHHE
AIEKTPUUECKOU IIEMU MOCTOSTHHOTO
TOKA.

N3mepenue CUJIBI TOKa
aMIIEpMETPOM. N3mepenue
3JIEKTPUIECKOTO HaNpsDKEHUS
BOJIETMETPOM.

[TpoBenenure n 00BSICHEHUE OTIBITOB,
JIEMOHCTPHUPYIOIIUX 3aBUCUMOCTD

9JIEKTPUYECKOTO  CONPOTUBIICHHSA
MPOBOJIHMKA OT  €ro  JJIHUHBI,
TUIOIIAIA TIONEPEYHOT0 CEYEHUS U

MaTepuaia.
WccnenoBanue 3aBUCUMOCTH CHIIBI
TOKa, MPOTEKAIOIIETO gepe3

pesucTop, OT  CONPOTUBIICHUS
pesucropa W HampsHKEHUS Ha
pesucrope.

IIpoBepka  mpaBwia  CIOXKEHUA
HaNpsKEHUH pu
MOCIIEIOBATEIbHOM ~ COETMHEHHUH
JIIBYX  PE3UCTOPOB. IIpoBepka
mpaBwjia M CWIbl TOKa TIpH

napauieIbHOM COCTUHEHUH
pesucTopoB. AHaATW3  CHUTyanuu
MOCIIEI0BATEIILHOTO u
MapasuIebHOTO COCJTMHCHUS
MPOBOJTHUKOB B JIOMAIITHUX

OJICKTPUUYCCKUX CETAX.
Pemenne 3aJa4 C MCIIOJIb30BAHHUEM

bubmuorexa [JOK
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3akoHa Oma u ¢opmyn pacuéra
ANEKTPHUYECKOTO  COMPOTHBICHUS

npu MIOCJICTI0BATETIHHOM "
HapauIeIbHOM COeTMHEHUN
MIPOBO/IHUKOB. Onpenenenue

paboTBl  DIIEKTPUYECKOTO  TOKa,
MPOTEKAIOIIETO Yepe3 Pe3nucTop.

OrmpenencHue MOTITHOCTH
3JIEKTPUYECKOTO TOKA, BBIIEIAEMON
Ha Pe3UCTope.

HccnenoBanue 3aBUCHMOCTH CHJIBI
TOKa  4Yepe3  JaMIOuKy  OT
HanpsbKkeHus Ha Heil. OnpeneneHue
KIIJI narpeBatens.

Hccnenosanue npeoOpazoBaHus
SHEPTMH IpU  MOABEME Ipysa
3JIEKTPOJBUraTEIIEM.

OO0BbsicHeHnE yCTpOHCTBa u
NPUHIMNA JCHCTBUS  JIOMAIIHUX
3JIEKTPOHArpeBaTEIbHBIX
npubopoB. OOBSICHEHHE NPUYUH
KOPOTKOT'O 3aMBIKaHUS U TIPUHIINAIIA

2.3

MaruuTtHgble SBJICHUS

ITocTosiHHBIE MArHUTHI.
BzanmoneiicTBrue

MOCTOSIHHBIX MarHuToB.
MarsuTHoOe 10JIe.

MargutHoe mone 3eMJIMH  €Tro
3HAUCHHUE I JKU3HH Ha 3eMile.
OnsiT OpcTena. MarautHoe mose
3JIEKTPUUYECKOTO TOKa.
[IpuMeHeHue >MEKTPOMArHuTOB B
TexHuke. JlelicTBME MarHUTHOTO
MOJisi Ha TMPOBOJHUK C TOKOM.

NEUCTBUS MJIaBKUX
npenoxpanureneil. Pemenne 3anay
C HCITOJIb30BaHUEM 3aK0OHA
Jkoynsi—JIenia

Hccnenosanne MarHuTHOTO
B3aMMOJENCTBUS IMOCTOSIHHBIX
MarHuTOB.

Nzyuenune MarHUTHOTO IOJISt
MOCTOSIHHBIX MAarHUTOB MPH HUX
0o0BeIMHEHUU W pa3JIelICHUU.
HccnenoBanne MarHUTHOIO
B3aMMOJIEHCTBHA ITOCTOSIHHBIX
MarHuToB. l3ydyeHne MarHuTHOTO
MOJIE TIOCTOSIHHBIX MArHHUTOB TIPH
WX OOBECIUHEHWH W pa3JclICHUN.

bu6nmmoreka [JOK
https://m.edsoo.ru/7f
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2.4

DJIeKTpOMarHuTHas
UHY KIS

DNeKTpoABUTaTENb IOCTOSHHOIO
TOKa. Hcnons3oBanue
3JIEKTPOJIBUTaTENIeH B
TEXHUYECKHX YCTPONCTBaX W Ha
TpaHCIIOpPTE

Oneitel @apagnes.  SIBnenHue
3NIEKTPOMArHUTHOM

nHaykuuu. Ipasuio Jlenna.
DJeKTporenepaTop. Crioco0bt
MOy YCHUS JNEKTPUIECKON
SHEPTHH. JICKTPOCTAHIIMHA Ha
BO300HOBIISIEMBIX HACTOYHHKAX
SHEPTUHU

HpOBeI[eHI/IC OIIBITOB 10
BU3ZyaJIM3allii TMOJIA MOCTOAHHBIX
MarHuTOB.

N3yuenue SIBIICHUSA
HaMarHH4YMBaHUS BEIICCTBA.
HccnenoBanue JeUCTBUS
AIEKTPUIECKOTO TOKa Ha
MarHiTHYIO CTPEIIKY.

[IpoBenenue OIIBITOB,

JIEMOHCTPUPYIOIIUX  3aBUCUMOCTh
CUJIbI B3aUMOJICUCTBUS KaTyIIKU

C TOKOM M MarHuta OT CHJBl H
HaIpaBJICHUS TOKAB KaTYILKE.
AHanmu3 cuTyauuid NPaKTUYECKOTO
MPUMEHEHUS] 3JIEKTPOMAarHuToB (B
OBITOBBIX TEXHUYECKUX
YCTPOWCTBAX, MPOMBILIICHHOCTH,
METUITIHE).

N3ydenne nelcTBUS MarHUTHOTO
MOJISIHA POBOJHUK C TOKOM.

N3yuenue neicTBUA
AJIIEKTPOIBUTATEIIA. Nsmepenne
KITJ 3JIEKTPOJIBUTATEIbHON
YCTaHOBKH.

Pacno3naBanue U aHan3
Pa3TUIHBIX MPUMEHEHHUI

9IIEKTpOJABUTATENIEH  (TpaHCIIOPT,
OBITOBBIEC YCTPOHCTBA U P.)

OnbITH IO UCCIIEIOBAHUIO SIBICHUS
AIIEKTPOMATHUTHOM WHTYKIIH:
HCCIIE0BAHNE M3MEHEHUI
3HAYEHUsI U HAIIPaBJICHUS
WHJTyKIIMOHHOT'O TOKA

bubmuorexa [JOK
https://m.edsoo.ru/7f
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Hroro no pazneny
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[ToBTOpEeHHNE 3
OBIIEE KOJIMYECTBO
YACOB I1O 68 14

I[TPOT'PAMME




9 KJIACC

KoanuecTBO 4acoB

Ne HanMeHoBame Koutp  Ipakt DJIEeKTPOHHbIE
pa3aenoB U TeM Beer ~ OPHPL HUECK OcHoBHbIE BU/IbI 1eSITEJILHOCTH (ungpossie)
n/ e ne OcHoBHOe coepKaHue o0pa3oBaTe/bHbIE
NPOrpaMMmbl 0 o0yyaromuxcs
1 padot padort pecypchl
bl bl
Pa3nen 1. Mexanuveckue siBJIeHUSA
Mexanuueckoe IBIDKCHHE. AHamm3 u OOCYXKICHHE Pa3THIHBIX
MarepuanpHast TOUKA. MIPUMEPOB MEXaHHYECKOTO
CHCTEMA OTCUSTA. mekeHns.  OOCyXIeHHe TpaHWIl
OTHOCHTENBHOCTh MexaHudeckoro TPUMCHUMOCTH MOACIIN
IBUKCHUS. PaBHOMepHoe «MaTepuajbHas TOUYKa.
MPSIMOJTMHEIHOE nemkenue. OmnuncaHue MEXaHHYECKOTO
HepaBHOoMepHOE MpPSIMOJMHENHHOE ABHKEHUS Pa3sIMYHbIMU CIOCOOAMU
JIBKEHUE. (ypaBHeHwMe, TabMIa,rpaduK).
Cpenusiss ¥ MTHOBEHHAss CKOPOCTh AHAIN3 JKU3HEHHBIX CHTyalldi, B
Tena pu HEPAaBHOMEPHOM KOTOPBIX TPOSIBIISICTCS
MexXaHnIecKkoe JIBUKEHHH. Y CKOpEHHE. OTHOCHTENIEHOCTb  MEXaHW9eCKoro | p o . . ITOK
PaBHOYCKOpEHHOE JIBYDKEHHUSL. Habmonenue
1.1 JIBHJKEHHE U CITOCOOBI 10 1 . https://m.edsoo.ru/7f
MPSIMOJTMHEIHOE JBIDKCHUE. MEXaHWYEeCKOro  JIBW)KGHHUSl — Tela
CTO OIMCaHNsA CB00OIHOE T1aJIEHHE. OTHOCHTEIHHO PA3HBIX TeJl OTCUETA. 41a4a6
Onbitel  ['anmunes. PaBHomepHoe CpaBHeHWe IyTeH H  TpacKTOPHI
ABWKCHUECTIO OKPYXXHOCTH. JABMOKCHHUS OOHOI'O M TOIO XK€ TeElia
IMepron w wacrora oOpalIeHUs. OTHOCHUTEILHO Pa3HBIXTEN OTCUETA.
Jlunelinasg W yrioBas CKOPOCTH. Amanu3  Tekcra lamunes 00
LleHTpOCTPEMHUTEIEHOCYCKOPCHUE  OTHOCHUTEILHOCTH JIBUKCHUS,
BBIMIOJIHEHUE 33JaHUM 10 TEKCTY
(CcMBICTTOBOE UTEHUE).
Onpenenenne cpemgHeld CKOPOCTH
CKOJIBKEHUS OpyCKa WM ABHKCHHUS
LIapuKa Mo HAKIOHHOUTIIOCKOCTH.
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AHanu3 M 00CyXJaeHue Croco0oB

MPUOITIKEHHOTO oTpeieIeHUs
MTHOBEHHOM CKOPOCTH.
Ompenenenue CKOPOCTH

PaBHOMEPHOTO JBWKCHUS (IIapUKa B
KUAKOCTH, MOJIEIH JEKTPUIECKOTO
aBTOMOOMIIS M T. 1.). OmnpeneicHue
MyTH, TPOWUJCHHOTO 3a JaHHBINA
MIPOMEKYTOK BPEMEHHU, U CKOPOCTHU
Temna 1o rpaduKy 3aBUCHMOCTH ITYTH
PaBHOMEPHOTO JIBYDKCHUS oT
BpeMeHU. OOCYXKICHUE BO3MOXKHBIX
MPUHIIAIIOB ~ JIEHCTBUA TPHOOPOB,
M3MEPSIOIIIX CKOPOCTh
(ciumomeTpoB). Brruncnenve mytu
U CKOPOCTH TPU PaBHOYCKOPEHHOM
MPSAMOJIMHEWHOM JBM)KCHHUW Tela.
Onpenenenue MPONRACHHOTO MYTH U
YCKOpPE€HUA OBUKCHUA TCJia 110
rpaduky 3aBUCUMOCTH CKOPOCTH
PaBHOYCKOPEHHOT'O
HpHMOHHHeﬁHOFO JABHKCHUA TEJaa OT
BpEMEHH.

IIposepxa cunomesvi: ecau npu
PABHOYCKOPEHHOM OBUINCEHUU

0e3 HauarbHOU CKOpOCMU Nymu
OmMHOCAMCA KAK pA0  He4emMbix
yycen, Mo COoOmeemcmsyrujue
NPOMENCYMKU BpPEeMEHRU OaMHaKOGbl.
OnpefierieHne yCKOPEHHs Tela MpH
PaBHOYCKOPEHHOM  JBIDKEHHHM 110
HAKJIOHHOM TJIOCKOCTH.

MN3mepenne nepuoja M YacTOTHI
oOpareHusTeNa Mo OKPYKHOCTH.
OmpenencHue CKOpOCTH
PaBHOMEPHOTO JBIDKCHHUS Tella TI0




OKPYKHOCTH.
Pemenne 3amau Ha ompeneneHue
KHHEMATUYEeCKUX XapPaKTEPUCTHK
MEXaHUYECKOT0 JIBYDKEHUS
pa3IUYHBIX BUIOB. Pacmo3HaBanue u
TIPUOIIIKEHHOE OTIFICAHHE
Pa3NUYHBIX BHJOB MEXaHUYECKOTO
JBUKEHHS B IPUPOJIE U TEXHUKE (Ha
npuMepax CBOOOIHO Maal0IInX Tel,
JIBYDKCHHSI dKUBOTHBIX,

HEOECHBIX  Tel,  TPAHCIOPTHBIX
CPEJCTB U JIp.)

1.2

BzauMoeicTBue Tei

20

IIepsbiii 3akoH HeroToHa. BTOpoii
3akoH Hprotona. Tperuil 3akoH
HeroTona. [Ipunnun
CYIIEPIIO3ULIUUCHIL.

Cuna ympyroctu. 3akoH ['yka.
Cuna TpeHus: cuia  TPEHUS
CKOJIB)KECHUSI, CHJIa TPEHHS IOKOS,

JIpyTue BUABITPEHUSI.
Cuna TSDKECTH u 3aKOH
BCEMUPHOTO TATOTECHHUS.

Yckopenue cBOOOTHOTO MajCHUS.
JBmwxenune anet Bokpyr CoHIa.
IlepBast kocMHYecKass CKOPOCTb.
HesecomocTs ¥ meperpysku.
PaBHOBECHE MaTepUaIbHOM TOYKHU.
AOGCOTIOTHO TBEPIOE TENo.
PaBHOBecue TBEpHOTO TEma ¢
3aKpEIUVIEHHOM OCBK BpallCHMUS.
MowmenT cunbl. LenTp TspKecTu

Habmonenne u 00CyXIeHHE OTIBITOB
C IBW)KCHUEM TeJia MPH YMEHBIIICHUN
BIIMSTHUS TIPYTHX Tell,
MPETSITCTBYIONINX JIBHKEHHIO.
Ananms TEKCTa lamunes c
OIMCaHHEM MBICJICHHOT'O
9KCIIEPUMEHTa, O0OOCHOBBIBAIOIIETO
3aKOH WHEPIINY; BBIMTOJIHCHUE
3aJlaHuil 0 TEKCTy (CMBICIOBOE
YTEHUE).

OO6cyxnenue BO3MOKHOCTH
BBIMIOJIHGHUST 3aKOHA MHEPIHMUA B
Pa3IUYHBIX CHCTEMaX OTCUETa.
Habmonenne u o0cyxnenne
MEXaHUIECKHUX SIBIIEHUH,
MPOUCXOJISIIINX B CHCTEME OTCUETA

«Tenexka» mpu e€ paBHOMEPHOM

u YCKOPEHHOM JIBMOKEHUU
OTHOCUTEILHOKAOMHETA (DUIUKH.
JeictBusi Cc  BEKTOpamMu  CHUIL:
BBITIOJTHEHHE 33JaHUM O CII0KEHHUIO
Y BEIYUTaHUIO BEKTOPOB.
HaGmionenne w/wim  TpoBeneHHE
OTIBITOB,

bu6mmoreka [IOK
https://m.edsoo.ru/7f
41a4a6
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JIEMOHCTPUPYIOIIUX  3aBHCUMOCTD
YCKOpEHUS TeNa OT MPHIOKEHHOU K
HEMY CHJIBI 1 MacChITENA.

AHann3 1 00bsICHEHHE SIBICHUH

C HUCIOJB30BaHUEM BTOPOTO 3aKOHA
Herorona. Pemenue 3amau ¢
WCIIONTF30BAaHUEM BTOPOTO 3aKOHA
HeroToHa u npaBuia ClIOXEHU CHIL
Onpenenenue )XKECTKOCTH NPYKUHBL.
Ananu3 curyauuid, B KOTOPBIX
HAOJTIO A0 TCSI yapyTue
neopMaiyu, 1 uX o0bsICHEHHE

C UCIOJIb30BaHUEM 3aKkoHa ['yka.
Pemenne 3amay ¢ WMCMONB30BaHUEM
3akoHal 'yka.

WccnenoBanne 3aBUCHMOCTH CHITBI
TpEeHUS

CKOJIBXXCHHUA OT CHUJIbI HOPMAJIbHOT'O
nasinenusa. O0cyxaeHne pe3yabTaToB
WCCIICIOBAHMS.

OmpenencHue Ko duirieHTa
TPCHUACKOJIbKCHUA.

WsmepeHne Cuibl TpeHHS TMOKOS.
Pemenne 3amad ¢ MCHONB30BaHUEM
dopMysibl  JUISE  CHJIBI  TPEHUS
CKOJIBKEHUS. AHANN3 ABMKEHHS Tell
TOJNIBKO TOA  JICHCTBMEM  CHIIBI
TSOKECTH — CBOOOIHOIO TaIEHUS.
OO0bscHeHHE HE3aBUCUMOCTH
YCKOpEeHHUsI CBOOOJHOTO MaAeHUs OT
Maccel Tena. OIlEeHKa BETMYHHBI
CUJIBI  TATOTEHHUS, JEWUCTBYIOUIEH
MEXIy IBYMs TellaMu (it pa3HbIX
Macc).

AHanmM3 JBWKEHHS HEOECHBIX Tell
MO/ ICWCTBHUEM CHITBI TSATOTEHUS

(c HCTIOJIb30BaHUEM




13

3aKOHEI COXpaHCHUA

10

Mmmynsc Tena. N3menenue
nMITyJibca. IMITyJIbC CHIIBL.

3aKOH COXpaHEHHUS

uMITyJjsca. PeakTuBHOEIBHKEHHE.
Mexannueckas pabota u
MOIITHOCTh. PaboTa cuil TSKecTH,
YIPYTOCTH, TpEHUsI. Casi3b
OHEPIUu u paboThL
IlorennmanbHas SHeprus Tena,
MOJHATOTO HAJ  HOBEPXHOCTHIO
gemiu. [loTeHnmanbHass »Heprus
C)KaTOU MPY>KUHBI.

Kunerndeckas sHeprusl.

Teopema 0 KUHETUYECKOU
PHEPrMM.  3aKOH  COXpaHEHH

JTOTIOJTHUTEITBHBIX
nHpOPMALIUH).
Pemenne 3amay ¢ WMCMOIB30BaHUEM
3aKOHa BCEMHPHOTO TATOTEHHS H
dbopmynbl s pacu€Ta  CHIIBI
TSDKECTH. AHATU3 OpPUTHHAIBHOTO
TEKCTa, OTIMCHIBAIOIIIETO
MpOSIBIICHUS] 3aKOHa BCEMHPHOTO
TATOTEHUS;, BHIIOJTHEHUE 3aIaHHM 11O
TEKCTY (CMBICTIOBOE UTEHHE).
Habmtonenue u 00cyx1eHUE OIIBITOB
N0 W3MEHEHHWI0 Beca Tela IMpu
YCKOPEHHOMIBH)KCHHUM.

Ananu3 ycioBUM BO3HHKHOBEHUS
HEBECOMOCTHH TIEPETPY3KH.
Pemenue 3amau Ha omnpenencHue
Beca Tella B Pa3IMYHBIX YCIOBHUSX.
Amnanus cuil, IeUCTBYIOLIUX Ha TENO,
noKosiIeecs Ha orope.
OnpeneneHne  IEHTpa  TSHKECTH
Pa3IMYHBIX TEI

HCTOYHHUKOB

Habmonenue u o0cyxieHue
OIIBITOB, JIEMOHCTPUPYIOLINX
nepeaady UMITYJIbCa pu
B3aUMOJICHCTBIH Ted, 3aKOH
COXPAHEHUSA HMITYJIbCA npu

aOCOIOTHO YIPYTOM H HEYIIPYTOoM
B3alMOJCHCTBUN TEI.

Ananu3 cuTyauuid B OKpYyXKaroulen
JKU3HU C HCIIOJIb30BAaHUEM 3aKOHA
COXPaHEHHUS UMITYJIbCA.
Pacno3naBanue SIBIICHUS
PEaKTUBHOTO IBUKEHHS B IPUPOJIE U
TEXHHKE.

[Ipumenenne 3akoHa COXpaHEHHSA
HUMITyJIbCca OJs1 pacuéTa pe3yiabTaToB

bubmmoreka [JOK
https://m.edsoo.ru/7f
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MEXaHUYECKOH OHEpPTHUn

B3anMOJecTBUS Tel (Ha TpuMepax

HEYNPYyroro B3aMMOJICHCTBUS,
YHPYToro HEHTPATEHOTO
B3aUMOJICUCTBHS JIBYX OJMHAKOBBIX
Ten, OJTHO u3 KOTOPBIX
HETIOABHKHO).

Pemenue 3amau ¢ “cHoiIb30BaHHEM
3aKOHACOXPAaHEHUs UMITYJbCa.
Omnpenenenue paboTsl CHITBI
YOPYrocTH NpH TOABEME Ipy3a ¢
WCTIOB30BaHUEM HETMOJBIKHOTO U
MOJBIKHOTO  OJIOKOB. M3MepeHue
MOIITHOCTH.

M3mepeHre NoTeHIMAaIbHON Y3 HEPTrUn
yIpyro JeOpMUPOBAHHOM
MpPY>KHUHBI. N3mepenue
KMHETUYECKOW DSHEpruM Tena [0
JUIMHE TOPMO3HOTO Iy TH.

OKCIepUMEHTAIbHOE CpaBHEHHUE
W3MEHEHUS  MOTEHUUAIbHOM U
KUHETUYECKOW HHEPruil Tena Ipu

NBIDKEHUH o HAKJIOHHOU
[UTOCKOCTH.
OKcneprMeHTalIbHas MpOBEpKa

3aKOHA COXPAHEHHUS MEXaHUYECKOM
SHEPTUH MPU CBOOOTHOM TaJICHUH.
IIpumeHeHre 3aKOHa COXPaHEHUS
MEXaHUYECKOM SHEpTUH AJIs pacuéTa
NOTECHIIMAJILHON M KHHETUYECKOU
SHEpruil Tena.

Pemienue 3agad ¢ MCHOJB30BAHUEM
3aKOHA COXPAaHEHUA MEXaHUYEeCKOU
SHEPIUU

Hroro no pazneny 40 1

Pa3zgen 2. Mexann4deckue K0JIe0aHUA U BOJHEI




2.1

Mexannueckue
KoJIeOaHus

Konebarensnoe JIBIDKEHUE.

OcHOBHEIE XapaKTEPUCTUKU
KOJIeOaHMit: TIepro,
4acTora, aMILTATY 13,

MareMaTHYeCKU M INPY>KUHHBII
MasaTHUKU. [ [peBpalenue sHeprun
IIPU KOJIeOaTEIbHOM IBUKEHUH.
3aryxaronye KoaeOaHus.
BrinyxaenHble KoJIeOaHMsL.
Pe3onanc

HaGmronenue  kosneOaHuii oz
IEHCTBUEM  CHJI  TSDKECTH U
YIPYTOCTH u oOHapy)XeHre
MMOTOOHBIX KoJIe0aHHH B
OKPYKaroIleM MHpE.

AHanm3 kone0aHUI Tpy3a HA HUTH
u Ha npyxwmHe. OmnpexneneHue
YaCTOTEI KoJIeOaHui
MAaTEeMAaTUYCCKOI0O H pr)KI/IHHOFO
MAasITHUKOB.

Habmronenune u 0o0BsICHEHNE
SIBIICHUSIPE30HAHCA.
Hccnenosanue 3aBUCHUMOCTH
nepuoJia KoJeOaHuid MOIBEIICHHOTO
K HHUTH rpy3a OT JJUHBI HUTH.
ITpoBepka HE3aBUCHMOCTH TIEpUOIA
KoJIeOaHU Tpy3a, MOJBEIICHHOTO K

JIeHTe, oT MacChl rpysa.
Habnromenne u  obcyxaeHue
OIIBITOB, JIEMOHCTPHPYFOLIHX

3aBHCHMOCTh IEpPHOJa KOJIeOaHHit
MPYXUHHOTO MAasTHUKA OT MacChl
rpy3a U :KECTKOCTH MPYIKUHBI.
ITpuMeHEeHHEe MaTeMaTHYecKoro |
MPYXKUHHOTO MasITHUKOB B KAYECTBE
MOJCIICH ISl OIUCAHUS KoJieOaHuit
B OKPY>KaIOIIEM MHPE.

Pemenne 3amad, CBA3aHHBIX C
BBIYHCIICHUEM WK OIICHKOM
4acToThl  (mepuojia)  KoyeOaHHit
Usmepenue yckopenusi c60600H020
naoenus

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a
4a6

2.2

Mexanunueckue
BOJIHBI. 3BYK

Mexannueckue BoiaHbl. CBOMCTBA
MeXaHH4eCKuX BOJIH. [IpogobHbIe
U TONEpeyHble BOJHBL J[nuHa
BOJIHBI u CKOpPOCTh eé
pacupocTpaHeHUs..

OO0HapyKeHHE ¥ aHaJI13 BOJHOBBIX
SIBIICHUHB OKPYKAIOIIEM MHUpE.

Habmronenue pacrpocTpaHeHus
MPOJIONILHBIX U TIOMEPEYHBIX BOJH
(ma Momenmn) w  oOHapyKEHHE

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a
4a6
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Hroro no paszneny

15

1

MexaHU4YECKUE BOJIHBI B TBEPAOM
Tele, CeiicMUUecKue BOIHBL. 3BYK.
I'poMKOCTP 3ByKa W BBICOTa TOHA.
Otpaxenne 3Byka. MH(Dpa3Byk u

YJIBTpa3ByK

1

AHAJIOTMYHBIX  BUIOB BOJH B
npupoe (3BYK, BOJHBI Ha BOJIE).
BoluuciieHre IIUHBI  BOJIHBI U
CKOPOCTH pacIpoCTpaHeHHs
3BYKOBBIX BOJIH.
DKCIIEPUMEHTAIBLHOE OIIpEIEIIEHHE
TPaHUIl  YaCTOTHI CHBIIIUMBIX
3BYKOBBIX KOJICOaHHUI.

Hab6ronenre 3aBUCUMOCTH BBICOTEI
3ByKa OT 4acTOTHI (B TOM YHCIIE, C

HCII0JIb30BaHUEM MY3BIKQJIbHBIX
WHCTPYMEHTOB).
HaoOmronenne u 00BsICHEHNE

SIBJICHUSI aKyCTUYECKOT'0 PE30HAHCA.
AHanu3 OpWUIMHAIBHOTO TEKCTa,

MOCBAIIEHHOIO  HCIOJIb30BaHMIO
3ByKa (WM yIbTPa3ByKa)
B TEXHUKE (axo0moxars,

YIBTPa3ByK B MEIUIIMHE H Jp.);
BBIIIOJIHEHHUE 33JaHUN 10 TEKCTY

(cMBICIIOBOE YTEHHE)

Pasznen 3. 3HEKTp0MaFHI/ITHOQ MOJI€ M 3JIEKTPOMAIrHUTHBIC BOJTHBI

3.1

ONEeKTpOMarHuTH
o€ 1oJe u
AJIEKTPOMAarHUTH
bI€ BOJTHBI

DIIeKTPOMarHUTHOE noJe.
DNEKTPOMAarHUTHBIC BOJTHEIL.
CBolicTBa 3JIEKTPOMArHUTHBIX
BOJTH.

[MIxana 3JIEKTPOMArHUTHBIX
BOJIH. Ucnonb3oBanue
QJICKTPOMAarHuTHbIX BOJH JJId
COTOBOMH CBSI3U.
DNeKTpOMarHUTHAS
cBeta. CKOpOCTh CBETA.
BonHoBbIe cBOMCTBA CBETA

npupoja

IToctpoenue paccyxaeHul,
000CHOBBIBAIOIIINX
B3aMIMOCBSI3b  AJIEKTPUYECKOTO
1 MarHUTHOTO TIOJIEH.
3KCHepI/IMeHTaJIBHOC N3YyUYCHUC
CBOWCTB  DJIGKTPOMArHUTHBIX
BOJIH (B TOM YHCJIE C TIOMOIIBIO
MOOMIBHOTO TenehoHa).

Amnanus PEHTTEHOBCKUX
CHHMKOB YEJIOBEUSCKOTO
OpraHusma.

Amnanus TEKCTOB,
ONHUCBHIBAIOIINX  MPOSBICHHUS

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a4a6



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

3JIEKTPOMArHUTHOTO
M3ITyYeHUS B TIPUPOJIC: KUBBIC
OpraHu3MBbl, W3ITY4YCHUS
HeOeCHBIX Tl (CMBICIOBOE

YTCHHUE).
Pacno3naBannme u  aHaim3
Pa3IMIHBIX MIPUMCHEHHHA

SJEKTPOMArHUTHBIX BOJH B
TCXHUKE. I/I3yquHe BOJIHOBBLIX
CBOMCTB CBETA.

Pemenne 3aja4 C
WCTIONb30BaHUeM (opmyn s
CKOPOCTH  3JIEKTPOMArHUTHBIX
BOJIH, AJIMHBI BOJIHBI U YaCTOTHI
CBeTa

Hroro mo pazneny 6

Pa3gen 4. CBeToBbI€ ABJICHUSA

4.1

3aKOHBI
pacrpocTpaHeHH 6
s CBETa

JlyueBas MOJEHb CBeETA.
HcTouHuKHU cBETA.
IIpsimonnHeliHOE
pacrpocTpaHeHue CBeETA.

3atmenust ConHua u JIyHbL.
Otpaxenne cBera. [lmockoe
3epKalio. 3aKkOH  OTpPaKEHUs
CBeETA.

[Ipenomnenue cBera. 3akoH
npesiomsieHus ceta. IlosHoe
BHYTPEHHEE OTPaKEHUE

CBeTA. Hcnons3oBaHue
IOJIHOT'O BHYTPEHHETO
OTpaKEHUS B  ONTHYCCKUX
CBETOBOIAX

HaGmronenue OIIBITOB,
JEMOHCTPHUPYIOIINX

SBJICHHE MIPSMOJIMHEHHOTO
pacnpocTpaHeHus CBETa
(BOBHUKHOBEHHE  TEHH |
MOy TEHN), u ux
HHTEpIIpeTalys c
HCIIOJIb30BaHUEM MOHATHS
CBETOBOTO JIy4a.

OO0bscHenne 17§

MOJIEIUPOBAHUE COJIHEUHOTO U
JIYHHOTO 3aTMEHUM.
HccnenoBanne  3aBHCHUMOCTH
yrila OTpPaXXEHUsi CBETOBOTO
JTy4a OT yriia najcHusl.

N3yuenue CBOWCTB
M300paxkeHuss B IJIOCKOM
3epKaie.

HaGnronenue W 0OBsCHEHUE

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a4a6
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OIIBITOB
IO TIOJTyYeHHIO N300pakeHNH B
BOTHYTOM u BBITYKJIOM
3epkanax. HaGmronenue u
00BsCHEHHE OIIBITOB 110
TIPEITIOMIICHHUIO cBeTa  Ha
TpaHUIle Pa3IUYHBIX CpEl, B
TOM YHCJIE€ OILITOB C ITOJHBIM
BHYTPEHHUM OTPaKEHUEM.
HccnegoBanne 3aBUCHMOCTHU
yria TpeNIoOMIICHUS OT yria
MaJCHUs CBETOBOTO JIy4a Ha
IPaHUIIE «BO3IYX—CTCKIIO».
PacnoznaBanme SIBIICHUH
OTpaXEHUS W TPEJIOMIICHHS
CBETa B MOBCEIHEBHOM KM3HU.
Amnanus 1 00bsICHEHHE SIBIIEHUS

ONTHUYECKOMOMUPAXKA.
Pemenune 3a7a4 C
HUCHOJIb30BaHUEM 3aKOHOB

OTpaXX€HHUd U TPCIOMIICHUA
CBCTa

4.2

JIuH3bl 1
ONTUYECKHE
npubopbI

Jlunza. Xom nydeil B JIMH3E.

OnTuueckas cucTremMa
¢doroarmapara, MHUKPOCKOINA H
TEJIECKOTIA. I'ma3 KaK
OITHYECKAs CUCTEMA.
buzopykocTs U
JTATbHO30PKOCTh

[onyyenne w300pakeHN C
MOMOIIIBIO  coOWparoIel U
pacceuBaroen JIAH3.
Omnpenenenue (dokycHOro
paccTosiHUSL U ONTHUYECKOU
CHJIBI COOMPAIOILIEH JINH3BI.

AHanu3 yCTpOiicTBa U
MPUHIATIA EUCTBUS
HEKOTOPBIX ONTUYECKUX
puOOPOB: ¢doroanmnapara,
MHKPOCKOIIA, TEJIECKONA.

N3ydeHnue mopenu riasza Kak
ONTHYECKOM CHCTEMBl. AHaIU3
SIBICHUM  OJIM30PYKOCTH |
JATBHO30PKOCTH,  TPHHIIUIA

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a4a6
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4.3

Paznoxenne
0eJIoro cBeTa B 3
CIIEKTP
Hroro no

15
paszneny

Paznoxxenue 6enoro ceera
B crektp. Ombitel HbloTOHA.
Cnoxenne CITCKTPpaIbHBIX
1BeToB. Jlucnepcus ceera

JICUCTBUS OUKOB

Hab6mronenne pasIoKEeHUS
0eJoro CBETaB CIEKTP.
HaGmronenne u 0OBsICHEHHE
OTIBITOB TI0 MOJTYYESHHUIO OEI0TO0
CBETa TPHU CIIOKCHUU CBETa
pasHbIx 11BeToB. [IpoBeneHue n
00BsACHEHHE OIIBITOB o
BOCHpI/IHTI/IIO oBETa HpeILMeTOB
npu uX HaOJIONEHHH dYepes
BETOBBIE (PHIBTPHI (I[BETHBIE
OYKH)

bubmuoreka [JOK
https://m.edsoo.ru/7f41a4a6

Pa3pen 5. KBaHTOBLIE IBJICHUSA

5.1

Hcenyckanue n
MTOTJIOIICHHE 4
CBETa aTOMOM

OnbiTel Pesepdopna n
IUIaHEeTapHas MOJEIb aTroMa.
Moaens aToma bopa.
Hcnyckanne ©  NOTTOLICHHE
CBETa aTOMOM. KBaHTHI.
JIuneiiyarsle CIEKTPBI

OOcyxieHue 1eJId  ONBITOB
Pesepdopna no wuccienoBanuio
ATOMOB, BBIJIBUKECHHE

TUIIOTE3 0 BO3MOKHBIX
pe3ynbTatax OTIBITOB B
3aBUCHMOCTH oT
MIPENAIONIaraeMoro  CTPOSHUS
aTOMOB, (dhopmynupoBaHue
BBIBOJIOB W3  PE3YJIbTaTOB
OTIBITOB.

ObcyxxueHne  MPOTHBOpPEUUi
IUIAaHETapHOW MOJIeNId aToMa M
OCHOBaHMM 17151 runoTe3sl bopa
0  CTallMOHapHBIX  OpOWTax
3JICKTPOHOB.

HaGmionenue  CIUTOMIHBIX U

JIMHENYATBIX CIICKTPOB
M3y YEHUS PasIMIHBIX
BEIIECTB. OOBsAcHEHHE
JIMHEHYATEIX CIICKTPOB

H3JIyUYCHHUSA

bubnmoreka [JOK
https://m.edsoo.ru/7f41a4a6
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5.2

Crpoenue
aTOMHOTO siipa

PannoakTuBHOCTS. Anbda-,
Oeta- ©  TaMMa-uU3Iy4CHHUS.
CrpoeHHe aTOMHOTO sizipa.
Hyxionnas monens

aToMHOrO siapa. M30Torsl.
PanuoakTuBHBIE IIpEBpalCHU.
Ilepuon momypacmanga aTOMHBIX
szep. SnepHbie peaKuuu.
3aKOHBI COXpaHEHHS 3apsI0OBOTO
U MaccoBOTO YHCEN. ODHEprus
CBsA3W AaTOMHBIX AMCP. CBs13b
Maccbl M »Hepruu. Peaknuun
CHHTE3a U ACJICHUS sIzep.
Ucrounvku sHeprun ConHua u
3BE31. SlnepHas  sHepreruka.

JleicTBus PaauOaKTUBHBIX
W3ITyYeHUH Ha JKUBBIE
OpraHU3MBbI

OO6cyxnenue BO3MOKHBIX
TUIOTE3 O MOJCIAX CTPOCHHS
sapa.

Ompenenenue cocraBa siep Mo

3aJaHHBIM MacCOBBIM u
3apsIOBBIM YUCIIaM U

o MTOJIOKEHUIO B
NIEPUOUYECKON CHCTEME
3JIEMEHTOB.

AHanu3 W3MEHEHHUs COocCTaBa
sipa M €ro IOJIOKEHUS B
MIEPUONYECKOM CUCTEME TIPU O~

PannoOaKTUBHOCTH.
HccnenoBanue  TpEeKoB -
qacTull 10 T'OTOBBIM
thotorpadusm.

OOHapyxeHHEe ¥ HW3MEpeHue
paanuaOHHOTO ¢doHa c
MOMOIIBI0 JIO3UMETPA, OIEHKA
€ro MHTEHCHUBHOCTH.

Ananus OHMOJIOTMYECKHUX
M3MEHEHMIA, MIPOUCXOISIIUX
ooz EUCTBUEM
PaAMOAKTUBHBIX H3ITyICHUH.
Hcnons3oBanue
PaaMOaKTHUBHBIX H3JIy4YCHUH B
menuiuHePelnienrie  3amau  c

HCIOJIb30BaHUEM 3aKOHOB
COXpaHEHUs]  MacCOBBIX U
3apsI0BbIX 4ucen Ha
olpeseIcHue pe3ynbTaTOB
SAIEPHBIX  PEAKUMM;  aHAJINU3
BO3MOKHOCTH WU
HEBO3MO>KHOCTH sIIepHOI

peakmuu.  OIEHKa  DHEPTUHU
CBSI3U SIZICP C WCIOJE30BAHUEM
hopMyJIBI OUHIITEIHA.

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a4a6
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Ob6cyxnenue MIEPCTIEKTUB
HCTONB30BaHMsI  YIPaBISIEMOTO
TEPMOSIIEPHOTO CHHTE3a.
OO6cyxaeHne TpeuMyIIecTB |

IKOJOTUYECKHX npooieMm,
CBSI3aHHBIX c siIepHON
JSHEPreTUKOUN
53 SnepHsbie 7 1 bubnnorexa [HOK
' peaxuuu https://m.edsoo.ru/7f41a4a6
Hroro o
17 1
pasneny
Pa3nes 6. IloBTopuTe1bHO-000011a101M I MOAYJIb
Cucrematmsanust 1 00o0menue —Brmonaenune Y4IeOHBIX
NPEIMETHOTO COJCP)KaHUS W | 33/IaHMH, TpeOYIOLIHX
OIlbITa JACATCIIBHOCTH, ACMOHCTpanun
NpUOOPETEHHOTO MPU U3YYEHHH = KOMIIETEHTHOCTEH,
BCEro Kypca (PM3HKH OCHOBHOTO = XapaKTEePU3YIOIINX
o011erooopazoBaHusl. €CTEeCTBEHHOHAYUYHYIO
[ToarotoBka K  OCHOBHOMY = TIPaMOTHOCTS:
FTOCYapCTBCHHOMY  SK3aMCHY = —  mpymeHEeHUs MOJIyYEeHHBIX
HOBTOpCHI/Ie u 1o u3uKe A1 00yUaroIIUXCs, 3HAHUH TUTS HAYYHOT'O
0000IIeHIe BBIOpABIIMX ~ OTOT  YYEOHBIH  oGpscHeHMS (hmzrueckux
6.1 conepiKans 9 npeamer SIBICHUM B OKpY’Karoleu bubmmorexa [IOK
’ npupoje, B NOBCeIHEBHOM | https://m.edsoo.ru/7f41a4a6
Kypca pusnku 3a KHU3HU u BBISIBIICHHS
7-9 xnacc bu3nMUecKUX ~ OCHOB  psja

COBPEMEHHBIXTEXHOJIOTHH;

— TpUMEHECHHS OCBOCHHBIX
IKCIEPUMEHTAIBHBIX YMEHHH
JUTSL UCCIIeIOBaHMS (DU3MUECKUX
SBJICHUM, B TOM 4YHCIIE IS
IIPOBEPKHU TUIIOTE3U BBISBICHHUS
3aKOHOMEPHOCTEH.

Pemenne pacuyéTHhIX 3amay, B
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TOM YHCIIE MPEIIoararomx
WCTIONBb30BaHUE  (DU3HUYCCKUX
MoOJleJeil W OCHOBaHHBIX Ha

coJiepKaHuHN Pa3ITHIHBIX
pasaennoB Kypca (pusuky.

Brimonnenue H 3aIuTa
TPYIIOBBIX HITH

VHMBHUyaJIbHBIX  IIPOCKTOB,
CBS3aHHBIX C  COJACPKAHUEM
Kypca hU3HKH

Uroro no pazneny 9

OBIIEE

KOJIMYECTBO

YACOB I1O 102 3 10
[TPOI'PAMME

BocnurarenbHbI NOTEHIUA IPEeAMETA Peajin3yeTcs yepes:

— mpuoOIIeHne 00yJaronMXCcsl K POCCUHUCKUM TPaIUIIMOHHBIM JYXOBHBIM IIEHHOCTSIM, BKITIOYas IIEHHOCTH CBOEW 3THWYECKOW TPYMIIBI, MpaBHIIaM U
HOpMaM ITOBEJICHUS, PUHATHIM B POCCHIICKOM OOITIECTBE Ha OCHOBE POCCHUCKHUX 0a30BBIX KOHCTUTYIIMOHHBIX HOPM U IICHHOCTEH;

— HCTOPUYECKOE MPOCBeleHHe, HOPMUPOBAHUE POCCUICKON KYJIbTYPHOU M I'PaXkIaHCKOW UICHTUYHOCTH 00YYaIOIUXCS;

— pa3BUTHE JTUIHOCTH, CO3/IaHNE YCIOBHH IS CAMOOIIPEICIICHUS M COMMATN3AINK Ha OCHOBE COITMOKYILTYPHBIX, TyXOBHO-HPABCTBEHHBIX IIEHHOCTEH 1
MIPUHSATHIX B POCCUNCKOM OOIIECTBE MPABUII K HOPM ITOBEJICHUS B UHTEPECcaxX 4ejoBeKa, CEMbH, 00IECTBa U TOCYAapCTBa;

— QopMmupoBaHHe y 0OyYarOImUXCS YyBCTBA MATPHUOTHU3MA, TPAXKIAHCTBEHHOCTH, YBa)XCHHsI K MaMATH 3amUTHUKOB OteuecTBa W mojBuram [ epoes
OredecTBa, 3aKOHY M MPABOMOPSIKY, YEJIOBEKY TPy/Ja U CTapIieMy ITOKOJEHHUIO, B3aNMHOTO YBa)XEHUS, OEPEKHOTO OTHOIIECHUS K KYJIbTYPHOMY HACTICAHUIO U
TpaAuIMsIM MHOTOHALIMOHATIBHOTO Hapoaa Poccuiickoii @enepannu, Ipupoie U OKpY>Kalolel cpee;

— YCBOCHHE OOYYaIOIIMMHUCS 3HAHUM HOPM, TyXOBHO-HPAaBCTBEHHBIX IICHHOCTEH, TPaAUIMM, KOTOPbIC BHIPAOOTAI0 POCCUICKOE OOIIECTBO (COLMAIBHO
3HAYUMBIX 3HaHUH);

— (opMUpOBaHHUE U Pa3BUTHE TNYHOCTHBIX OTHOIICHHH K 3TUM HOPMaM, IIEHHOCTSIM, TPAJIUIUSIM (MX OCBOCHHE, IPUHSITHE);

— TMPUOOPETEHUE COOTBETCTBYIOMIETO 3TUM HOPMaM, IICHHOCTSIM, TPATUIMSAM COIIMOKYJIBTYPHOTO OIBITA ITOBEACHUS, OOINCHUS, MEXIHMYHOCTHBIX
COLIMAJIBHBIX OTHOLUEHUM, IPUMEHEHHUS NI0JIyYCHHBIX 3HAHUI;




— JIOCTIDKEHHE JHYHOCTHBIX PE3yJNbTaTOB OCBOCHHs o00mieoOpasoBaTenbHbIX mporpaMMm B coorBeTcTBUM ¢ @I'OC HOO (oco3Hanme poccuiicKoi
TPaKTAaHCKOH HWAGHTUYHOCTH; C(OOPMHPOBAHHOCTh IEHHOCTEH CaMOCTOSTENFHOCTH ¥ WHHIMATHBBI, TOTOBHOCTH OOYYAarOIIMXCS K CaMOPa3BHTHIO,
CaMOCTOSATEIBHOCTH ¥ JIMYHOCTHOMY CaMOOIIPEAEIICHHIO; HAINYNE MOTHBAIMH K IIEJICHAPABICHHOMN COIHAIBHO 3HAYNMOH AeATeIbHOCTH;

- c(OPMHUPOBAHHOCTH BHYTPEHHEN ITO3UIINH JTMIHOCTH KaK 0CO00T0 IIEHHOCTHOTO OTHOIICHHMS K ce0e, OKPYKAFOIINM JIIOSIM H )KU3HH B LIEJIOM).

— BocnurarenbHas AeSTEIBHOCT TUIAHUPYETCSI U OCYILICCTBIISICTCS HA OCHOBE aKCHOJIOTHYECKOTO, aHTPOIOJIOTHYECKOT0, KYJIbTYPHO-UCTOPHYECKOTO,
CHCTEMHO-ICSITEIbHOCTHOTO, IMYHOCTHO-OPHEHTHPOBAHHOT'O MOJIXO0JI0OB M C YYETOM MPHHIMIIOB BOCIIMTAHUS: T'YMaHUCTUYECKOI HANPAaBICHHOCTH BOCTIUTAHMUS,
COBMECTHOM JEATEIBHOCTH JeTel W B3pPOCIBIX, CIEIOBAaHWS HPABCTBEHHOMY IIpUMeEpY, O€30IacHOM IKH3HENESTeNbHOCTH, HWHKIIO3MBHOCTH,
BO3pacTOCO00Pa3HOCTH.

— IlporpamMa BoOCIUTaHUSI peanu3yeTcs B CIAWHCTBE Y4YEOHOH M BOCHHUTATENBHON MAEATENHHOCTH IO OCHOBHBIM HANpaBJICHUSIM BOCIIMTaHHS B
cootBetcTBrH ¢ DI'OC HOO 1 oTpakaeT TOTOBHOCTh 00YYaIONINXCS PyKOBOJCTBOBATHCS IEHHOCTSAMHU M IPHOOPETATh MEPBOHAYAIGHBIA OTBIT JeSITETFHOCTH Ha
UX OCHOBE, B TOM YHCJI€ B YaCTHU:

— I'paxxganckoro BocnuTaHus, crocoOCTBYIOMIETO (OPMHUPOBAHUIO POCCUMCKOHN IpakIaHCKON MICHTUYHOCTH, NPUHAUIEKHOCTH K OOIIHOCTH IpaxaaH
Poccuiickoit @enepanun, k Hapoay Poccun kak MCTOYHUKY BiacTH B PoccuiickoM rocyaapcTBe M CyOBEKTY ThICSUENEeTHEH POCCUICKOMN rocyIapCTBEHHOCTH,
yBa)KEHHS K IpaBaM, CBOOOAaM M 00513aHHOCTAM rpaxkaaHuHa Poccnu, npaBoBoOil U MOMUTHYECKOH KYIbTYPHI.

— IlaTpmoTHueckoro BOCHUTaHUs, OCHOBAaHHOTO Ha BOCIIMTAHUH JIIOOBH K POXHOMY Kparo, PoauHe, cBoeMy Hapony, yBaKeHHS K APYTHMM Hapoaam
Poccuy; nucropuyeckoe npocseienne, GOpMUPOBaHNE POCCHICKOTO HAITMOHAILHOTO UCTOPUIECKOTO CO3HAHUS, POCCHICKON KyJIbTYPHOU HACHTHYHOCTH.

— JlyXOBHO-HpPaBCTBEHHOT'O BOCHUTAHUS HA OCHOBE JYXOBHO-HPABCTBEHHOM KyJbTYphl HapoaoB Poccuu, TpaguIIMOHHBIX penauruii HapomoB Poccuu,
(hOpMUPOBAaHUE TPATUIIMOHHBIX POCCHUHCKUX CEMEHHBIX IIEHHOCTEH; BOCHMTAHHUE YECTHOCTH, JIOOPOTHI, MHUJIOCEPIHS, CIPABEIJIMBOCTH, IPYKEIOOUS U
B3aMMOIIOMOIIH, YBAKEHUS K CTApIINM, K TAMSTH IPEIKOB.

— DOCTEeTHYeCKOro BOCHHUTAHHUS, CHOCOOCTBYIOIIETO (DOPMUPOBAHUIO ACTETHYECKOW KYJIbTYPHl Ha OCHOBE POCCHUCKHX TPATUIIMOHHBIX JTYXOBHBIX
LIEHHOCTEH, TPUOOIICHHUE K JIy4IIUM 00pa3iiaM OTeUSCTBEHHOI'O U MUPOBOTO NCKYCCTBA.

— ®usnuecKoro BOCIUTAHMUS, OPUEHTUPOBAHHOTO Ha (DOPMHUPOBaHUE KYJIBTYPHI 3J0POBOTO 00pa3a KU3HHU M SMOIIMOHAIIEHOTO OJIaromoIyyrsl — pa3BUTHE
(U3MYECKUX CIIOCOOHOCTEH ¢ Y4ETOM BO3MOXKHOCTEH M COCTOSHHS 370POBbS, HAaBBIKOB O€30MACHOrO IOBEACHUS B MPUPOAHON U COLMAILHOU Cpelg,
YpE3BBIUYANHBIX CUTYALUAX.

— TpynoBoro BocnuTaHus, OCHOBAHHOTO Ha BOCIIMTAHWH YBOKCHHS K TPYIY, TPYISAIIUMCS, pe3yIbTaTaM TpyAa (CBOETO M APYTHX JIFOJCH), OpUEHTAITUH
Ha TPYIOBYIO NESATEIHHOCTh, MOJNydYeHHE NPOGECCHH, JTUYHOCTHOE CaMOBBIPaXEHHE B MPOAYKTHBHOM, HPAaBCTBEHHO JIOCTOHHOM TPYJE B POCCHICKOM
o0I1ecTBe, JOCTIKEHUE BBIIAIONIUXCS PE3YIbTaTOB B MPO(ECCHOHATBHOMN JIEATEILHOCTH.

— DKOJIOTUYECKOI0 BOCIUTAHMUS, CIIOCOOCTBYIOMIETO (hOPMUPOBAHUIO SKOJIOTMUYECKOW KYJbTYPhI, OTBETCTBEHHOI0, OEPEIKHOIO OTHOILICHHS K MPHUPOJE,
OKpY>Kalollled cpeiec Ha OCHOBE POCCHUUCKUX TPAIUIIMOHHBIX TyXOBHBIX LIEHHOCTEH, HABBIKOB OXpaHbI, 3allUTHI, BOCCTAHOBJIECHUS MPUPOJIbI, OKPYKAIOIIEH
Cpelpl.

— lleHHOCTM HaydYHOTO TIO3HAHWS, OPUEHTUPOBAHHOTO HAa BOCIHTAHHE CTPEMIICHHS K IMO3HAHUIO ce0S W JPYrUX IOJCH, NMpUPOABl W OOIIEeCTBAa, K
MTOJTYICHUIO 3HAHWH, KAY€CTBEHHOT'O 00pa30BaHMsI C YIETOM JINTYHOCTHBIX HHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTEH.

— BocnuTaTenpHBIN TOTEHIMAT TIPEIMETa MOXKET OBITh PEaIM30BaH Uepe3 ydacTHe O0yJaroIIUXCs B MEPOTPHUATHAXK, MIPEAYCMOTPeHHBIX DemepabHBIM
KaJICHIaPHBIM IJIAHOM BOCITUTATEIILHON PabOTHI:



IHOYPOYHOE IIVTAHUPOBAHUE
7 KIIACC

Ne

w/n Tema ypoka

KoaunuyecTBO 4acoB

Bcero

KoHnTtpousb
HbIE
padoThI

IIpakTHyec
KHe
padoThI

JlaTa
U3y4eHus:

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PeCypPChl

®u3nka — Hayka o0 npupoe. SBieHus Ipupoabl

dusznyeckue SABICHUS

OusnuecKue BEITMUNHBI U HX H3MEPEHHE
JlaboparopHas padota Nel "M3mepenue
4 TEeMIIEPATyphI MPU MOMOIIH KUAKOCTHOTO
TEPMOMETpA U AaTYUKa TeMIepaTyphl"
Mertoabl HayuyHOTrO no3HaHus. Onucanue
(U3NYECKUX SIBICHUH € TOMOIIBIO MOJETeH

bu6mmoreka [IOK
https://m.edsoo.ru/ff09f72a

JlabopaTtopHas padota Ne2 "[IpoBepka runoTessi:
TaTbHOCTH TOJIETA IApUKa, ITYIIEHHOTO
TOPU30HTAIIBHO, TEM OO0JIbIIIe, YeM OOoJIbIIIe BHICOTA
mycka"

Crtpoenue BemiecTBa. ONBITH, JOKA3bIBAIOIINE
TIMCKPETHOE CTPOSHHUE BEIIeCTBA

8 JIBr>KeHUE YaCTHUII BEIICCTBA

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

bubmuorexa [JOK
https://m.edsoo.ru/ff0a013e

JIaboparopHas pabota Ne3 «OnbITHI 110
HaOJII0/IEHUIO TEIJIOBOTO PACIIMPEHUS Ta30B»

10 APpCF ATHBIC COCTOSAHUSA BCIICCTBA

Oco0eHHOCTH arperaTHbIX COCTOSTHUHN BOJIBI.
11 O600menue mo pazaeny «lleppoHadanpHbIC
CBEJICHHUS O CTPOCHUH BEIECTBA»

bubmuoreka [JOK
https://m.edsoo.ru/ff0a0378



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378

12 Mexanuyeckoe aBuxeHue. PaBHomepHoe u bubnmoreka [JOK
HEPAaBHOMEPHOE JIBUKECHUE https://m.edsoo.ru/ff0a05c6
bubnnoreka [HOK
13 CKopocT®. EAMHHLL CKOPOCTH https://m.edsogru/ff0a079c
14 Pacuer iyt 1 BpeMeHU IBUKECHUSA bubmmorexa LIOK
https://m.edsoo.ru/ff0a0ae4
15 WNueprusa. Macca — Mepa HHEPTHOCTH T ngg;?:g;gﬁ/ff 020c10
16 [TImoTHOCTB BemecTBa. PacueT maccel 1 00beMa Tenia bu6mmoreka [IOK
10 €ro IJIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Jlaboparopuas padota Ned «Onpenenenue
IJIOTHOCTU TBEPJIOTO TEIJIa»
18 Pemenue 3anau no teme "IlnotHocTh BenecTna” bubmmorexa LOK
https://m.edsoo.ru/ff0al23c
19 Cuna xak XxapakTepUCTHKa B3aUMOICUCTBHUS TEIN.
Cuna ynpyrocrtu. 3akoH ['yka
Jlaboparopnas pabota NeS«M3ydyenne 3aBUCIMOCTH
20 pactsbkeHus (1edopManvin) Npy>KUHbI OT
MIPUIIOKEHHOM CHUITBD»
21 Asnenue Tarorenus. Cua TSHKECTH
99 CBs13p MEXly CHJION TSKECTH U Maccoi Tena. Bec bubmuoreka [IOK
tena. Pemenue 3anau no teme "Cuna TsokecT" https://m.edsoo.ru/ff0al1778
93 Cuna TspKecTy Ha Ipyrux mianetax. dusznueckue bubnuorexa [JOK
XapaKTepPUCTUKH IUIAHET https://m.edsoo.ru/ff0al502
bubnnorexka [JOK
24 Hsmepettite cil. JlamoMeTp https://m.edsogru/ff0a18cc
bubnnorexka [JOK
25 Bec rena. Hesecomocts https://m.edsogru/ff0a1778
26 CroxeHne IByX CHJI, HAMPABJIEHHBIX MO OJJHON bubnnorexka [HOK

IpsIMOM. PaBHOEHCTBYIOIIAS CUIT

https://m.edsoo.ru/ff0ala70



https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70

27

Pemenue 3anau no teme "PaBHozelicTByromas cun'”

Cuna tpenus u €€ Bubl. TpeHue B Ipupoe u

bu6mmoreka [IOK

28
TEXHUKE https://m.edsoo.ru/ff0alb9c
Jlaboparopnas pabota Ne6 «3ydueHne 3aBUCHMOCTH
29 CHWJIBI TPEHUS CKOJIBKEHUS OT CHUJIBI IaBJICHUSI U bubmmorexa [JOK
P . https://m.edsoo.ru/ff0alcc8
XapaKTepa COMPUKACAIOIINXCS ITOBEPXHOCTEH
30 Pemenue 3agau Ha onpenenenne
PaBHOJCHCTBYIOIIEH CHJIIbI
Pemenue 3amau mo remam: «Bec Tenay,
31 «I'paduueckoe m3o0pakenne i, « CHITbDy bubmorexa HOK
P Ny P ’ ’ https://m.edsoo.ru/ff0alde0
«PaBHOAEHCTBYIOIIAS CHIDY
KontposbHas padoTa nmo teMaM: «MexaHUYECKOE
32 JBIDKEHHE», «Macca, IIIOTHOCThY, «Bec Tenay,
«I"padnueckoe nzodbpakeHune cuin, « CHIIbD)
33 JHanenue. CriocoObl yMEHBIIICHUS U YBEJIIMUCHUS bubnuotexa [JOK
JTaBJICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBneHue raza. 3aBUCUMOCTb JIaBJICHUS ra3a OT bubnnoreka [JOK
o0BbEMa, TeMnepaTypbl https://m.edsoo.ru/ff0a2376
35 [lepenaua naBneHust TBEPABIMU TEIAMH, bu6nmoreka [JOK
JKUJIKOCTSIMU U razamMu. 3akoH [lackains https://m.edsoo.ru/ff0a25b0
36 JlaBiieHWE B AKHUJKOCTH U T'a3e, BBI3BAHHOE bubnuorexa [JOK
JIGVICTBUEM CHJIBI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3amad mo reme «/laBneHue B KUIAKOCTH U bubnmoreka [JOK
rase. 3axoH [lackams» https://m.edsoo.ru/ff0a2826
bubmuorexa [JOK
38 CooOrmarommecst CoCcyapl
tHarom A https://m.edsoo.ru/ff0a2970
39 IM'uapaBnuueckwii mpecc bubmmorexa [JOK
P P https://m.edsoo.ru/ff0a3136
40 Manometpsl. [TopiiHeBo# KUIKOCTHBIN HACOC



https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136

bubmuoreka [JOK

41 AtMocdepa 3e e€ CyIIeCTBOBA
ochep MITH L HDHEHHBT YICCTBOBARHA https://m.edsoo.ru/ff0a2b5a
bubmuorexa [JOK
42 Bec Bo3nyxa. ATMocdepHOE naBjIeHUE
Y bep A https://m.edsoo.ru/ff0a2b5a
N3mepenue atmocdepHoro aasieHus. OnbIT bubmmoreka [JOK
43
Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBUCHUMOCTBH aTMOC(HEPHOTO JIABJICHHS OT BBICOTHI bubnnorexka HOK
HaJl YpPOBHEM MODsI https://m.edsoo.ru/ff0a2fc4
45 Bapometp-anepouna. ArmocepHoe naBICHUE HA bu6mmoreka [IOK
Pa3IMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amayd o reme " AtmocdepHoe naBieHue"
47 JleficTBHE KUJIKOCTHU U Ta3a Ha MOTPY>KEHHOE B HUX bubnnoreka [JOK
TeJo. ApXuMeI0Ba CHIIa https://m.edsoo.ru/ff0a3276
JlaGopaTopHas pabota Ne7«OnpenencHue
48 BBITAJIKUBAIOILEH CUIIBI, JIEHCTBYIOIIEH HA TEIIO bubmorexa LOK
m s yrott ’ https://m.edsoo.ru/ff0a33fc
MOTPY>KEHHOE B KHUJAKOCTb)»
JIaboparopHas padora Ne8 «lccimenoBanne
49 3aBI/ICII)/IM05TI/I BSC& Tena B BOJIE OT :6LéMa bubmorexa HOK
N a https://m.edsoo.ru/ff0a3514
MOTPY>KEHHOMU B KHUIAKOCTh YaCTH Telay
bu6mmorexa [IOK
50 I1
JTABATHe Tl https://m.edsoo.ru/ff0a3a96
JlabopaTtopHuas pabota Ne9 "KoHcTpynpoBanue
51 apeoMeTpa WM KOHCTPYUPOBAHUE JIOAKHU U
onpeenaeHue e€ rpy30no bEMHOCTH"
Pemenwue 3amau mo Temam: «IlnaBanue cymoB.
52 BosnyxomraBanuey, «JlaBineHre TBEpAbIX Tel bubmmorexa LOK
Y . ’ p ’ https://m.edsoo.ru/ff0a3654
KUIKOCTEH U ra30By
53 KontponbHas padota mo teme «JlaBieHne TBepIbIx
TeJ, )KHUAKOCTEH U ra30By»
94 Mexanunueckasi paborta bubnmoreka [JOK



https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654

https://m.edsoo.ru/ff0a3f82

bubmuoreka [JOK

o5 MowHoCT:. EXMHALE MOLIHOCTA https://m.edsoo.ru/ff0a3f82
56 Pemenwue 3amay "Pacuér mormmuocTH"
57 IIpocteie Mexanu3msl. Peryar. PaBHOBecHue cuil Ha
peIyare
Prruaru B Texnuke, ObITY U nipupoje. JJaboparopuas
58 pabota Nel0 «VccnenoBanue ycnoBuil paBHOBECHS bubmorexa LIOK
https://m.edsoo.ru/ff0a478e
phIyara
59 Pemenue 3agad no reme «YcCioBusi paBHOBECUS bubnuorexa [JOK
pbryara» https://m.edsoo.ru/ff0a48a6
KoadduumenT mosne3noro neiicTBus MEXaHU3Ma.
60 Jlaboparopuas padota Nel 1 «M3mepenne KI1/]
HAKJIOHHOM TIJIOCKOCTH
" " bubnnorexa [IOK
61 Pemenue 3amaa mo teme "Pabora, momuocTh, KITJ] https://m.edsoo.ru/ff0adcAs
62 Mexanunueckas sHeprusi. Kunernueckas u bubnnoreka [JOK
MOTEHIMATbHAS YHEPTUSI https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHEHUsI MEXaHUYECKON YHEPTUun bubmorexa LIOK
https://m.edsoo.ru/ff0a4360
JlaGopatopnas pabora Nel2 "DkcrnepuMeHTaIbHOE
64 onpeJielIeHue N3MEHEHHS] KHHETUYECKOU U
MMOTEHITMATBFHON SHEPTHH MPU CKAThIBAHUH TeJa 110
HAKJIOHHOM MJIOCKOCTH"
65 KonTponpHas pabota o Teme «Pabora 1 MOIITHOCTb.
OHeprus»
66 Pa6ora ¢ Tekctamu o Teme "MexaHndeckoe bu6mmorexa [IOK
nBIOKeHHne" https://m.edsoo.ru/ff0ad4ee6
67 Pabota c Tekctamu o Teme "JlaBiaeHue TBEPABIX bubmuoreka [JOK

TeJ, )KHUAKOCTEH 1 ra3oB"

https://m.edsoo.ru/ffOa4ffe



https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

68

Pabora ¢ rexcramu o teme "Padora. MomHOCTb.
Oneprus"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68
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8 KUIACC

KoaunuyecTBO 4acoB

JIeKTPOHHBbIE HU(POBHIE
Konrpoar  IIpakruuec /[ara
Ne i/ Tema ypoka oOpa3oBaTe/ibHbIE
Bcero HbIe KHe U3YYeHUS
pecypchl
padoThI padoThI
OCHOBHBIE TOJIOKEHHS MOJICKYJISIPHO-
1 KUHETHUYECKON TEOPUU U UX ONBITHBIC 1 bubmmorexa [JOK
P https://m.edsoo.ru/ff0a5256
MTOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYT 1
3 Mopaenu TBEPIOTO, )KUAKOTO U 1 bubnunoreka LIOK
ra3000pa3HOro COCTOSHUI BEIECTBA https://m.edsoo.ru/ff0a540e
OObscHEHnE CBOMCTB TBEPAOTO, )KUJIKOTO U
4 ra3000pa3HOro COCTOSTHUM BEIECTBA Ha 1
OCHOBE I10JIOKEHUI MOJIEKYJISIPHO-
KMHETHYECKON TeOpUHu
bubmmoteka IIOK
5 Kpucramnmueckue n amopgHbie Tena 1
P pd https://m.edsoo.ru/ff0a5800
5 CmauuBaHue M KalWJUBSIPHOCTb. 1 bubnnorexa [JOK
[ToBepXHOCTHOE HaATsKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacmmpenue u cxaThue 1 bubmmorexa [JOK
p p https://m.edsoo.ru/ff0a5a26
8 Temneparypa. CBsi3b TeMIiepaTypsl CO 1
CKOPOCTBIO TEIJIOBOTO JIBHIKCHHS YaCTHII
9 Buytpennss sneprus. CriocoOsl 1 bu6muoreka [JOK
U3MEHEHUs BHYTPEHHEN SHEPrUuu https://m.edsoo.ru/ff0a5c60
but6mmoreka [IOK
10 Buasl Tenonepenaun 1
A et https://m.edsoo.ru/ff0a6412



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412

VYpoxk-konpepenuus "[Ipakrnyeckoe
HCIIOJIb30BAHUE TEIIOBBIX CBOMCTB

bubnunorexa LIOK

1 BEIIIECTB U MaTEPHUAJIOB B LIEJISIX https://m.edsoo.ru/ff0a65c0
sHeprocoOepekeHus "
12 KomnuectBo TemIoTel. Y nenbHas bubnunorexa LIOK
TEINIOEMKOCTh https://m.edso0.ru/ff0a6976
13 VYpaBHeHHe TEIIOBOro OanaHca. bubnnorexa [JOK
TemnooOMeH U TETIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
Jlabopartopnas padora Nel "HccnenoBanue
14 ;IBJIeIfI/I;I TIZHJ'IO(I;)6MCH3 npu CMeIHI/II]:aHI/II/I bubmmorexa [JOK
. . " https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM U TOpsiueld BOJbI
Jlaboparopuas pabota Ne2 Pacuer
15 KOJMYECTBA TEIUIOTHI, HEOOXOAUMOTO /ISt
HarpeBaHus Tella U BBIACISIEMOTr0 UM MpU
OXJTKICHUHU
16 Jlaboparopnast pabota Ne3 "Omnpenenenue bubmuoreka [IOK
YIEIbHOU TETJIOEMKOCTH BerecTBa" https://m.edsoo.ru/ff0a6bb0
17 DHeprus ToIIMBa. Y IelbHas TEIioTa bubnnorexa [JOK
Cropanus https://m.edsoo.ru/ff0a7b5a
[1naBneHue u OTBEpACBaHHE
18 KPUCTAITUIECKHIX I;Ie[n. VYaenbHas TemioTa Bubmmorexa [IOK
https://m.edsoo.ru/ff0a71d2
TUTaBJICHUS
19 JlabopaTtopHas padota Ned "Omnpenenenue bubnuotexa [JOK
yAEJIbHON TEIIOTHI TUIaBJICHUS JIbaa" https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3zoBaHue 1 KOHJEHCAIIMSL. bubmuortexa [IOK
Ucnapenue https://m.edsoo.ru/ff0a740c
21 Kunienne. Y nenpHas temiora bubnuoteka [JOK

napooOpa3oBaHUs ¥ KOHJCHCAIIHH.

https://m.edsoo.ru/ff0a786¢



https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c

3aBUCUMOCTD TEMIIEPATYPhl KUIIEHUS OT
aTMOC(EpPHOIO AABICHUS

Brnaxxnocts Bo3ayxa. JlabopaTopHas

. bu6nmoreka [IOK
22 pabota No5 "Onpe/:[e?erHHe OTHOCHUTEILHOU httos://m.edsoo.ru/ff0a7628
BJIQKHOCTH BO3lyXa
93 Pemenue 3aa4 Ha onpezeneHue
BJIQXKHOCTH BO3/1yXa
[TpuHIMIIBI paOOTHI TETIJIOBBIX JBUTATENEH.
24 [TapoBas TypOuHa. [[Burareiab BHyTPEHHETO
CrOpaHus
o5 KIIJl rermoBoro asurarens. TeraoBsie bubmmoreka [JOK
JIBUTATEIIM U 3aIUTA OKPYKAIOIIEH CPEbI https://m.edsoo.ru/ff0a7c7c
26 3aKOH COXpaHEHHS U MPEBPALCHUS
SHEPTUU B TEILIOBBIX MPOIIECCaX
[ToaroroBka Kk KOHTPOJIBHOU paboTe MO
27 Telv?e "TennoBsie }IBieHI/ISI. I/ISMGHGHI/IG brbmmorexa LIOK
. " https://m.edsoo.ru/ff0a83f2
arperaTHbIX COCTOSIHHI BelleCTBa
KonTponbnas padora no teme "Temnossie
28 sBieHus. Mi3MeHeHne arperaTHbIx brbmmorexa LIOK
. " https://m.edsoo.ru/ff0a86ae
COCTOSIHUI BEIIeCTBa
29 DnekTpusanus tei. /[Ba poaa
ANMEKTPUICCKUX 3aPSIOB
30 Ypok-uccnenoBanue "IneKTpu3anus Tl
WHIYKIMEH U TPU COMPUKOCHOBEHHUH"
31 B3aumoneiicTBue 3apsKeHHBIX Tell. 3aKOH bu6muoreka [JOK
Kynona https://m.edsoo.ru/ff0a87e4
39 Onektpruueckoe nose. HanpsxkeHHOCTh bubnmoreka [JOK

anekTpuyeckoro noss. [puHnun

https://m.edsoo.ru/ff0a8a0a



https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a

CYNEPIIO3ULIMH JICKTPUYECKUX TOJIEH

Hocuremm OJICKTPUYCCKUX 3apsA10B.

33 .
DneMeHTapHbIi 3apsa. CTpoeHue aroma
34 [IpoBOIHUKY W TUAAEKTPUKU. 3aKOH bubnunorexa LIOK
COXpAHEHUS IECKTPUUYECKOI0 3apsijia https://m.edsoo.ru/ff0a8ef6
35 Pemrenue 3a1au Ha mpuMEHEHUE CBOMCTB bubmmoreka [JOK
BJIEKTPUYECKUX 3apsi0B https://m.edsoo.ru/ff0a90cc
DNEeKTPUYECKHUM TOK, YCIOBHS €r0
36 cymecTBoBanus. ICTOUHUKH bubmorexa HOK
i i https://m.edsoo.ru/ff0a95a4
AIEKTPUYECKOTO TOKA
37 JlelicTBUSA AIIEKTPUYECKOTO TOKA bubmorexa HOK
p https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiicreue
38 ANEKTPUYECKOTO OISl HA TPOBOAHHUKY U
TUBJIEKTPUKN"
39 DIEeKTPUYECKHUI TOK B METaJLIaX, bubmuoreka [IOK
JKUIKOCTSIX U razax https://m.edsoo.ru/ff0a9838
40 DneKkTpruyecKas 1erb U €€ COCTaBHbIE
4acTH
41 Cuna toxka. JlaGopaTopHas pabora Ne6 bubmmoreka [JOK
"N3mepenue u peryaupoBaHue CUiIbl TOKa" https://m.edsoo.ru/ff0a8bd6
DnekTpuyeckoe HampsikeHue. BonbTmerp.
42 Jlabo I;.TO Hasi a6OIT)a No7 "Uszme eHHeE bubmorexa [IOK
PaTopHa p o P https://m.edsoo.ru/ff0a9e14
pEryIupoBaHKe HAMPSHKEHUS
43 ConpoTuBiieHUE TPOBOJHUKA. Y AEITBHOE bubnuotexa [JOK
COIPOTHUBIICHUE BEMIECTBA https://m.edsoo.ru/ff0aa738
44 JlaGoparopHas pabota Ne8 "3aBucumMocTb bubnmoreka [JOK

SJICKTPHUYCCKOT'O0 COIIPOTUBJICHUA

https://m.edsoo.ru/ff0aa738
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MIPOBOJIHUKA OT €r0 JITMHBI, IJI0IIA 1
MOIEPEYHOI0 CEUCHUS U MaTeprana"

3aBUCHMOCTH CUJIEI TOKA OT HaIpsoKCHUA.

bu6nmorexa [IOK

45
3axon OMa JJis yyacTKa Lenu https://m.edsoo.ru/ff0aad4a
JlabGopaTtopHas padota Ne9 "HcciaenoBanue
46 3aBUCUMOCTH CHJIbI TOKA, UIYIIETO Yepes bubmuorexa [IOK
pE3UCTOP, OT CONMPOTUBIICHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HaIpsDKEHUs Ha pe3ucTope”
47 [TocnengoBarenbHOE U MapaieIbHOE
COEMHEHUS IPOBOIHUKOB
Jlaboparopuas padota Nel0O "IIpoBepka
48 IIpaBWJIa CJI0KEHMSI HAIIPSLKEHUN TTpU Bbu6mmoteka [IOK
IIOCJIEI0BATEIILHOM COCIMHEHUH IBYX https://m.edsoo.ru/ff0aaa58
pe3uctopoB”
Jlaboparopnas padota Nell "[IpoBepka
49 1} aBI/II)J'Ia IJ)'Iﬂ CI/IIJ)II)I TOKa TpH o bubmmorexa [JOK
P ! P " https://m.edsoo.ru/ff0aadle
napajuieIbHOM COCIMHEHUH PE3UCTOPOB
Pemenue 3a1a4y Ha IpUMEHEHHE 3aKOHA
50 Oma 11 pa3IuyHOTO COCTUHEHHUS bubmmorexa [TOK
AP A https://m.edsoo.ru/ff0aaf8a
MTPOBOTHUKOB
51 PaboTta 1 MOIITHOCTH AIIEKTPUIECKOTO TOKA. bubnuotexa [JOK
3akon Jlxxoyns-Jlenua https://m.edsoo.ru/ff0ab124
JlabopaTtopHas padota Nel2 "Onpenenenue
52 a00TBI ¥ MOIIIHOCTH DJIEKTPHUECKOTO bubmmorexa TIOK
P | P https://m.edsoo.ru/ff0ab3e0
TOKa
DneKTpuuecKre Henu U MoTpeOuTenu
P . B P bubmuorexa [{OK
53 ANEKTPUIECKOM HEepruu B ObITYy. KopoTkoe

3aMbIKaHUE

https://m.edsoo.ru/ff0ab660
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[ToaroroBka K KOHTPOJIBHOU paboTE MO
Teme "DIEKTPUUECKUE 3apsibl.

bubnunorexa LIOK

>4 3apsiKEeHHbIE TeJla U UX B3aUMOJICUCTBUSI. https://m.edsoo.ru/ff0abd2c
[TocTosHHBIN 2JIEKTPUYECKUI TOK"

KonrponsHas pabora o Teme

55 "DnexTpuuecKkue 3apsabl. 3apsKeHHbIC bubmmoreka [JOK
Tela U ux B3auMoaercTBus. I1oCTOSHHBIN https://m.edsoo.ru/ffOabea8
AJIEKTPUYECKUM TOK"

56 [TocTostHHBIE MATHUTHI, UX
B3aUMOJICHICTBHE

57 Ypok-uccnenopanue "M3yuenue noueun bubnnorexa [JOK
MOCTOSIHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0

58 MaruutHoe nojie. MarHuTHOE 1moJie 3eMiiu bubmmoteka IIOK
U €ro 3HaueHue I KU3HU Ha 3eMie https://m.edsoo.ru/ff0acOba
OmnsIT OpcTena. MarHuTHoe nose

59 AIEKTPUIECKOTO TOKa MarHuTHoe 1ose bubmmorexa [JOK

https://m.edsoo.ru/ff0ac1d2
KaTYIIKA C TOKOM
[IpuMeHeHue 3eKTPOMarHiTOB B TEXHUKE.

60 Jlaboparopnast pa6ota Nel3 "Uzyuenue bubnnorexa [JOK
JEUCTBHSI MATHUTHOTO IOJISI HA IPOBOJHMK https://m.edsoo.ru/ff0ac74a
¢ TOKOM"

DNEeKTpOABUTATEIb MOCTOSIHHOTO TOKA.
Hcnonbs3oBanue 3neKTpoABUTaTENCH B

61 TEXHUYECKUX YCTPOMCTBAX U Ha bubmuortexa [IOK
tpaHcnopte. JlaboparopHas padota Nel4 https://m.edsoo.ru/ff0ac86¢c
"KonctpyupoBaHue u u3yueHue padoThl
AJIEKTPOABUTATENS "

62 OmnbiTel @apasest. 3akoH
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3JIEKTPOMArHUTHOM MHAyKuuu. IIpasumno
Jlenna

OnekrporerepaTop. CriocoOb! MOTyYeHUS

63 AJIEKTPUUYECKON FHEPTUU. DIIEKTPOCTAHIIUI 1
Ha BO300HOBIISIEMBIX HCTOYHUKAX YHEPTHH
[ToaroroBka K KOHTPOJILHOM paboTe 1Mo
64 TeMe "DIEeKTpUYECKHEe U MATHUTHBIE 1
siBJIeHUS "
65 KonTponbHas pabota no teme 1 bubmmoreka [JOK
"DJIeKTpUYECKUE U MAarHUTHBIC SIBJIICHUS" https://m.edsoo.ru/ff0acb14
Pabora ¢ Texcramu o Teme "Tennoseie bubnunoreka LIOK
66 1
sBJIeHNA" https://m.edsoo.ru/ffOacc5e
67 Pabota ¢ rekctamu o Teme "[locTossHHBII 1 bubnuoreka [{OK
AIEKTPUIECKUN TOK" https://m.edsoo.ru/ff0acdc6
68 PaGora ¢ TekcTamu 1o Teme "MarHuTHbIE 1
SIBJICHUS "
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 14
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9 KUIIACC

KosunvecTBO 4acoB DJIeKTPOHHbBbIE
ara u@poBbie
Ne /it Tema ypoxa Kourpoas Ilpakruuec [ uudp
Bcero HbIE KHe H3y4yeHusi  oOpa3oBaTe/IbHbIE
padoThbI padoThbI pecypchl
1 Mexanundeckoe nBuKeHUe. MarepranbpHas 1
TOYKA
5 Cucrema orcuera. OTHOCUTEIBLHOCTD 1 bubnuoreka [{OK
MEXaHUYECKOTO JBUKECHHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE IPSMOJIMHEWHOE JBUKEHUE 1 bubmorexa HOK
p p https://m.edsoo.ru/ff0ad19a
HepaBHOMepHOE NpAMOIUHENHOE
4 nBukeHue. CpeaHsisi 1 MTHOBEHHAs 1
CKOPOCTH
5 [IpssMonMHENHOE paBHOYCKOPEHHOE 1 bubmmnoreka HOK
JBUKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh NpSIMOJIMHENHOTO
6 PaBHOYCKOpEHHOTO ABIKeHUs. [ paduk 1
CKOPOCTH
Jlaboparopnas padora Nel "Onpenencaue
7 CKO peHI/IfI) TeJlell3 Py PaBHO CK(E) €HHOM 1 1 bubmorexa HOK
YOroP PP . YEKOP " https://m.edsoo.ru/ff0adb18
JBUKCHHH 10 HAKIIOHHOW TIJIOCKOCTH
8 CBoOoanoe majgenue teia. OneIThl [amunes 1
PaBHOMEpHOE JIBIDKEHHUE TI0 OKPYKHOCTH.
9 Ilepuon u gactora ooparenus. Jlnaeinas 1 bubnmorexa LOK
P P ' https://m.edsoo.ru/ff0ae176
1 yTJI0Basi CKOPOCTH
10 LenTpocTpeMUTENbHOE YCKOPEHHE 1



https://m.edsoo.ru/ff0ad474
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bubnunorexa LIOK

11 [TepBrrit 3akon HeroTona. BekTop cubl https://m.edsoo.ru/ff0ac612
12 Bropoit CiaKOH HeroToHa. bubmmoreka [JOK
PaBHOelicTByIOIIAsA cHIla https://m.edsoo.ru/ff0ae72a
13 Tpernii 3akon Hetotona. Cynepno3unus bubnmnoreka HOK
cuil https://m.edsoo.ru/ff0ae982
1 Pemenue 3a1a4 Ha MpUMEHEHNE 3aKOHOB bubnnoreka [JOK
Herotona https://m.edsoo.ru/ff0aeb6c
bubnuoreka [{OK
15 Cuna ynpyroetit. 3akor 'yka https://m.edsoc%.[ ru/ff0aeca?
16 Pemenue 3anay mo teme «Cumna yrnpyroctu
17 Jlaboparopuas padota Ne2 «Onpenenenue bubnnoreka [JOK
KECTKOCTH IPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnnorexa [JOK
18 Cuna Tpeiis https://m.edso:)_.[ ru/ff0af738
bubmuoreka [IOK
19 Pemenue 3amau mo reme «Cuiia TpeHUs» https://m.e dSO(])_.[ru IF10afa26
20 Jlaboparopnast pabota Ne3 "Omnpenenenue bubnnorexa [JOK
KO3 dULIEeHTa TPEHUS CKOJIBbXKEHUS" https://m.edsoo.ru/ffOaf8be
21 Pemenne 3agau mo Teme "3aKoHBI bubnunotexa LIOK
Herotona. Cuina ynpyroctu. Cuna tpenus" https://m.edsoo.ru/ff0afb8e
Cuna TSDKeCTH M 3aKOH BCEMHPHOTO
22 TATOTEHUA. Y CKOpEHHE CBOOOIHOTO bubmmorexa TIOK
https://m.edsoo.ru/ff0af044
MaJCHUS
VYpok-koHpepennus "JIBmkenue Ten
23 BOKPYT IPaBUTAIIMOHHOTO IIEHTPA
(Conneunas cucrema). ['amaktuku"
24 Pemenue 3amay mo reme "Criia TSDKECTH U but6mmoreka [IOK
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3aKOH BCEMUPHOIO TAroTeHus"

https://m.edsoo.ru/ff0af5f8

HepBa;I KOCMHUYECKasd CKOPOCTD.

bu6nmoreka [IOK

25
HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBeCcHEe MaTepuabHOM TOUKH.
26 AGcomoTHO TBEpIOE Tesio. PaBHOBecHe bubnunoreka LIOK
TBEPAOTO TeJa C 3aKPEIIEHHON OChIO https://m.edsoo.ru/ff0afe36
BpallleHUS
27 MowmenT cuibl. LenTp TspkecTn
08 Pemenue 3agad mo reme "MOMEHT CHJIBI. bubnuoreka [{OK
Hentp TsixecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJILHOU paboTe MO
29 TeMe "MeXaHM4eCcKoe IBH)KCHHE bubmorexa HOK
. ,.H ’ https://m.edsoo.ru/ff0b0408
BsaumoneiictBue Ten
KonTponbhas pabota no teme
30 "MexaHnuyecKkoe ABUKEHUE brbmmorexa [IOK
. g | ' https://m.edsoo.ru/ffOb06ec
BsaumoneiictBue Ten
Nmnynbe Tena. Umnynsc cuiibl. 3aKoH
31 COXPAaHEHUS UMITYJIbca. YTIPYTOe H bubmorexa LOK
P Y o py https://m.edsoo.ru/ffOb07fa
HEYNpYyToe B3auMOJICHCTBHE
Pemenue 3anau mo teme "3akoH bubnunorexa LIOK
32
COXpaHEHUs NMITyJbca' https://m.edsoo.ru/ffob096¢c
33 VYpoxk-koHpepenuus "PeakTuBHOE
JBUKEHHE B IPUPOJE U TEXHUKE"
but6mmorexa [IOK
34 M
CXaHHHECKas pAdOTa H MOIHOCT https://m.edsoo.ru/ff0b0a84
35 PaboTa cuitbl TSKECTH, CHITBI YIIPYTOCTH U bubnuoteka [JOK
CUJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
36 JlabopaTtopHas pabota Ned «Onpenenenne
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paboThI CUJIBI TPEHHS ITPU PABHOMEPHOM
JBUKCHHUH TeJa [0 TOPU30HTAIBHON
IIOBEPXHOCTU»

Casi3b dHEprun U padoThl. [loTeHIMaIbHAS

37
JHEpTrUs
38 Kunernueckas sueprus. Teopema o bubmuorexa [IOK
KHHETUYECKON SHEPrUu https://m.edsoo.ru/ff0b0c32
39 3aK0H COXpaHEHHUs SHEPTHH B MECXaHHUKE
40 Jlaboparopuas padota Ne5 «3ydenue bubnnorexa [JOK
3aKOHA COXPAHEHHUS YIHEPTU https://m.edsoo.ru/ff0b12fe
41 KonebarenbHoe ABMIKEHHE U €TO bubnunoreka LIOK
XapaKTePUCTUKHI https://m.edsoo.ru/ff0b1858
3aryxatomue kojiebanus. BeiHyX1eHHbBIC bubmmoteka IIOK
42
kosaebanus. Pe3onanc https://m.edsoo.ru/ff0b20f0
43 MareMaTnueckuil 1 py>KUHHBI MAsITHUKH
Vpoxk-uccnegoBanne «3aBUCUMOCTh
44 r[ep noja KOJIHeGaHI/IP'I OT JKECTKOCTH bubmorexa HOK
pHoa https://m.edsoo.ru/ff0b197a
MIPY>KUHBI U MAacChl Tpy3a»
45 [IpeBpareHue SHEPTUN IPU MEXAHHIECKUX
KOJIe0aHusIX
JIaboparopHas padora Ne6 «Onpenenenue
46 '—IaCTOF")FI)I Hpne plljo a KOJIe6aHI/H7Ip ! bubmorexa LIOK
proa https://m.edsoo.ru/ffOblaec
MIPY>KUHHOTO MasTHUKA»
JIaGoparopnas padora Ne7 «IIpoBepka
47 He3aBFI)JCHhI;I)OCTHpHe noaa KOJIeI;aHI/II;I rpysa bubmiorexa LHOK
pHOA pysa, https://m.edsoo.ru/ff0b197a
MOJIBEIIEHHOTO K HUTH, OT MacChl Tpy3a»
48 Mexanundeckue BOTHbI. CBOMCTBA bubnuoteka [JOK

MCXaHHUYCCKHUX BOJIH. HpOI[OJIBHbIG n

https://m.edsoo.ru/ffOb21fe
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IOMNCPCUYHBIC BOJIHBI

Mexanndeckre BOJIHEI B TBép,Z[OM TECIIC.

49 . "
CeiicMuuecKkue BOJHbI
50 3ByK. PacnipocTpanenue u oTpakeHue
3ByKa
51 HaGnronenne 3aBUCMMOCTH BBICOTHI 3ByKa
OT 4acTOTHI"
59 I'pomMKOCTb 3ByKa M BBICOTA TOHA.
AKyCTHYECKUI PE30HAHC
53 Ypok-koHpepenus "YapTpa3Byk u bubmmoreka [JOK
nH(}pa3ByK B MPUPOJIE U TEXHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroroBka K KOHTPOJILHOU paboTEe MO
" bubmuoreka [IOK
o4 TeMe "3aKkoHbl cOXpaHeHUs. MexaHnyeckue
| https://m.eds00.ru/ff0b25f0
KOJIeOaHUs U BOJTHBI
Kontponbnas padota mo teme "3akoHbI
55 coxpaHeHus. MexaHu4yeckue KoaeOaHus u
BOJIHBI"
56 DNIeKTpOMarHuTHOE MoJIe. bubnmnorexa [JOK
ONEKTPOMarHUTHHIE BOJIHBI https://m.edsoo.ru/ffOb2abe
S7 CBoiicTBa 3J1IEKTPOMAarHUTHBIX BOJH
bubnmnorexa LIOK
58 [Ikana 351eKTpOMarHUTHBIX BOJTH.
https://m.edsoo.ru/ffOb2fe6
JlabopaTtopHas padota Ne8 "N3yuenue
. bubmuoreka [{OK
59 CBOMCTB 2JICKTPOMArHUTHBIX BOJIH C
" https://m.edsoo.ru/ffOb2c6c
MTOMOIIIbI0 MOOMIIBHOTO TenedoHa
60 Pemienue 3aa4 Ha onpe/eneHre YacToThl U
JUTMHBI 3JIEKTPOMarHUTHOM BOJHBI
61 DneKTpoMarHuTHasi Ipupoa CBeTa. bubmmoreka [JOK
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CxopocTts cBeta. BomHoBbIe cBOMCTBA cBEeTa

https://m.edsoo.ru/ffOb31d0

Uctounuku cBeta. [IpsimMonuneitHoe

bu6nmoreka [IOK

62 acrpocTpaneHue csera. 3atMenus ColiHIa
pactipoctp i https://m.eds00.ru/ff0b3658
u JIynsl
3aKOH OTpakeHHs cBeTa. 3epkana. Pemenue
63 3a7a4 Ha IPUMEHECHHUE 3aKOHA OTPaKCHUS bubmmorexa [IOK
P p https://m.edsoo.ru/ff0b38c4
cBeTa
64 [Ipenominenue cBera. 3aKOH MPEIOMIICHUS bubmmoreka [JOK
CBETa https://m.edsoo.ru/ff0b3aea
IlonHOEC BHYTpEHHEE OTPAKESHHE CBETA.
65 I/ICHOJII)I;OBZ,HII)/IG HOJIHOTE; BHYTPEHHETO bubmorexa [JOK
TP https://m.edsoo.ru/ff0b3c5¢
OTPaKCHUS B ONTHYECKUX CBETOBOAAX
JlaGopatopHnast pabota Ne9 "Mccnenoanue
66 3aBUCHUMOCTH yTJia MPETOMJICHHS] CBETOBOTO
Jy4a OT yIJia MaJieHus Ha IpaHuLe "BO3AyX-
crexio""
Ypok-koHpepennus "Vicnons3oBanue
67 MOJIHOTO BHYTPEHHETO OTPAKEHUS:
CBETOBOJIBI, OIITHKOBOJIOKOHHAS CBS3b"
bubnunorexa LIOK
68 JImu3el. OnTHYecKas Cuia JIMH3bI
https://m.edsoo.ru/ff0b3f2c
bubnunotexa LIOK
69 ITocTpoenne n300pakeHuii B IMH3aX
p p https://m.edsoo.ru/ff0b444a
JlabopaTopnas padora Nel0 "Onpenencuue
70 ok EHori accpTosIHHsI " OHTI/I‘—ISCKOﬁ bubmmorexa LIOK
Y P . " https://m.edsoo.ru/ff0b4206
CHUJIBI COOMPAIOIIIEH JTMH3BI
71 Ypok-koHpepeHnus "OnTudeckne bubmuoreka [IOK

JMH30BbIe TPUOOPHI"

https://m.edsoo.ru/ffOcOa7e
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bubnunorexa LIOK

72 I'1a3 xak onruyeckas cucrema. 3peHue https://m.edsoo.ru/fObA684
73 Ypok-koudepennus "Jledextsl 3penus. Kak
COXpPaHUTH 3peHue"
Paznoxenue 6e10ro cBeTa B CIIEKTP.
74 OnsiTel HetoToHa. CroxeHnue bubmmorexa LIOK
https://m.edsoo.ru/ff0cOf4c
CHEKTpaJbHBIX IBETOB. [{ucnepcus cBera
Jlaboparopnas pabota Nell "OmnbITh 110
75 Pa3IoKEHUIO OEJIOro CBETa B CIEKTP U bubnnorexa [JOK
BOCIPUSATHUIO I[BETA MPEIMETOB IIPU UX https://m.edsoo.ru/ff0cOe2a
HaOJII0OICHNH Yepe3 BETOBbIE (GUIBTPHI"
Ypok-npakTukyM "BoaHOBBIE CBOMCTBA
76 CBeTa: qucrepcusi, uuTephepeHIus u
mudpaxus’”
77 OmnsiTel Pesepdopaa u nianerapHas Moeib bubmuoreka [IOK
aToma https://m.edsoo.ru/ff0c12a8
78 [Toctrynatel bopa. Monens atoma bopa
79 Hcnyckanue U MOTJIOEHUE CBETa aTOMOM. bubmuoteka [IOK
KBantsl. JInHei4aTeie crieKTpsl https://m.edsoo.ru/ff0c144c
80 Ypok-nipaktukym "HaOnroneHre CriekTpoB bubnuotexa [JOK
UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PamnoakTHBHOCTE U €€ BHJIBI bubmorexa [TOK
https://m.edsoo.ru/ff0c1672
82 Crpoenne atomHoro sapa. Hykinonnas bubnuotexa [JOK
MOJIeJIb https://m.edsoo.ru/ffOc18ac
bubnunoreka LIOK
83 PannoaktuBHBIC TpeBparieHus. M3oTomns https://m.edsoo.ru/ffoclald
84 Pemenue 3amay o reme: "PannoakTuBHEIE but6mmoreka [IOK
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npespanieHus" https://m.edsoo.ru/ffOclb4a
85 [Tepuon monypacmnasna
Ypok-koH(pepenius "PagunoakTuBHbIE
86 I/ICz'Iy‘IeHI/I}(Ib Bpnpnpoz[e, MeIuLMHE, buGnuorexa [IOK
" https://m.edso0.ru/ff0c2126
TEXHHUKE
87 SnepHble peakiy. 3aKOHbI COXpaHEHUs Bu6mmoteka [JOK
3apsi0BOTO U MACCOBOTO YUCET https://m.edsoo.ru/ff0c1c58
88 DHeprus CBA3M aTOMHBIX saep. CBs3b bubnnorexa [JOK
MAaCChI U SHEPTUHU https://m.edsoo.ru/ff0cld7a
89 Pemenue 3agau no teme "SnepHoie
peakuu"
90 Peakuuu cunTe3a u neneHusd saep. bubnnorexa [JOK
Ucrounuku sueprun ConHIA U 3BE3]T https://m.edsoo.ru/ffOc1e88
VYpok-koH(pepeHuus "SnepHas sHepreTUka.
91 JlencTBUS paguOAKTUBHBIX U3JIy4YECHUN Ha
KUBBIE OpraHU3MbI"
[ToaroroBka Kk KOHTPOJIBHOU paboTe MO
92 TeMe "DIIEKTPOMAarHUTHOE TIOJIE. bubmuoteka [IOK
DneKTpoMarHuTHeIe BOJIHBI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
SIBJICHUS "
KonTponbHas pabota mo Teme
93 "DIeKTpOMarHUTHOE TOJIE.
DneKTpoMarHuTHeIe BOJIHBI. KBaHTOBBIE
SIBJICHUS"
[ToBTOpeHmEe, 0600IIEHNE TIO KYypCY bubnuotexa [JOK
94 .
"BzanMopaencreue Tea" https://m.edsoo.ru/ff0c245a
95 [ToBTOpenue, 06o6meHue. Pemenue bubnmoreka [JOK

PACUCTHBIX U KaUCCTBCHHBIX 3a1a4 I10 TEMC

https://m.edsoo.ru/ff0c2572
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"TernnoBsie nmporecch"”

[ToBTOpenue, o6o0menue. Pemenue

bu6nmoreka [IOK
96 pacYeTHBIX ¥ KAYECTBEHHBIX 3a]1a4 110 TEME 1
. https://m.edsoo.ru/ff0c2a22
"KIIJI TeruioBBIX ABUTATENICH"
[ToBTOpenue, o6o0menue. Pemenue
bu6numoreka [IOK
97 pPacyYeTHBIX M KaYECTBEHHBIX 3a7a4 110 TEME 1
https://m.edsoo.ru/ff0c2b30
"KII[ snexkTpoycTanoBOK"
08 [ToBTOpeHue, 060061IeHNE IO KYpCY 1 bubmmoreka [JOK
"CBeToBbI¢ SBICHUS" https://m.edsoo.ru/ff0c2¢52
[ToBTrOopenue, 06o0menue. Padora ¢
99 TEKCTaMH 110 TeMe "3aKOHbI COXPAHCHHS B 1 bubmorexa [JOK
" P https://m.edsoo.ru/ff0c2d6a
MEXaHUKE
100 IToBTrOopenue, o6o0menue. Pabora ¢ 1 bubmuoteka [IOK
Tekctamu 1o Teme "KonebaHust 1 BOJTHBI" https://m.edsoo.ru/ff0c2e82
101 IToBTropenue, o6o0menue. Pabora ¢ 1 bu6mmoteka [IOK
TekcTamu 1o TeMe "CBeToBbIe sBICHUSA" https://m.edsoo.ru/ff0c3044
[ToBTOpenue, 06o6menue. Padora ¢
102 TekcTamu 1o Teme "KBaHToBas u simepHas 1
¢uzuka"
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 10
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIAA YHEHUKA

1. ®usuka: 7-i kjacc: 0a30BBIM ypoBeHb: yueOHUK, 7 kinacc/ Ilepeimkun M.M.,
NBanoB A.U., AkiimonepHoe odmectBo «M3aaTenscTBo «IIpocBenienuer

2. ®usuka, 8 knacc/ Ilepweimkun A.B., AknuonepHoe obmiectBo «M31aTenbcTBO
«IIpocemieHue»

3. @usuka, 9 xnacc/ [leppimkun A.B., I'ytaux E.M., AkuuronepHoe oOIIECTBO
«M3parenscTBO «lIpocBemienne»

METOINYECKHUE MATEPHUAJIBI V1A YUUTEJIA

1. ®usuka. 7 knacc. ba3zoBwiii ypoBeHb. (CaMOCTOSITENbHBIE W KOHTPOJIbHBIC
pabotsl, Mapon A.E., Mapon E.A.

2. ®usuka. 8 xkijacc. baszoBelii ypoBeHb. CaMOCTOATENBHBIE M KOHTPOJBHBIC
pabotsl, Mapon A.E., Mapon E.A.

3. ®usuka. 9 xkmacc. baszoBelii ypoBeHb. CaMOCTOATENBHBIE M KOHTPOJBHBIC
pabotsl, Mapon A.E., Mapon E.A.

4. ®dusuka. 7 xnacc. ba3oBeiii ypoBenb. Metonuueckoe nmocobue k yueOHuky .
M. Ileppiikuna, A. U. IBaHoBa

5. ®usuka. 8 kiacc. ba3oBeiil ypoBenb. Metonnueckoe nocobue k yueOHuky .
M. Ileppiikuna, A. U. IBanoBa

6. ®usuka. 9 knacc. ba3oBwiil ypoBenb. Metonnueckoe nmocobue k yueOHuky U.
M. Ileppiikuna, A. U. IBaHoBa

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbHI CETU

HUHTEPHET
1. bu6moteka IIOK https://m.edsoo.ru
2. https://resh.edu.ru

3. Enunas kotexius iudpoBeix 00pa3oBaTeNbHBIX PECYPCOB: http:/school-
collection.edu.ru/catalog/

4. Caift- «OneMenTapHas pusukay http:/elfiz.ru/
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