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IHHOACHUTEJIBHASA 3AIINCKA

[IporpamMma mo ¢u3uke Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUSI COCTAaBJIEHA HAa OCHOBE
MOJIOKEHUI U TpeOOBaHUHN K pe3ylibTaTaM OCBOCHHUsS Ha 0a30BOM YpOBHE OCHOBHOM 00pa3oBaTeNbHOM
nporpammsl, ipeactabieHHbx B DI'OC 000, ®OIT OO0, a takxke ¢ yu€tom enepanbHOi padboueit
nporpaMmMbl Bociutanus 1 KoHuenum npenogaBanus yueOHoro npeamera «Dusukay.

Copep:xanue mporpaMMmbl 1o (U3MKE HANpaBiIeHO Ha (OPMHUPOBAHUE €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH OOYYalOIIMXCSl W OpraHu3alyio M3ydeHHs (U3MKA Ha JEATENIbHOCTHON OcHOBe. B
mporpaMMe Mo (U3MKe YUUTHIBAIOTCS BO3MOXHOCTU y4e€OHOIrO MpeAMEeTa B peanus3alui TpeOOBaHUN
OI'OC OO0 x MmIaHUPYyEeMbIM JIMYHOCTHBIM M METANpPEIMETHBIM pe3yibTaTaM OOYYEHUS, a TakKe
MEXIIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX Y4EOHBIX MPEAMETOB HAa YPOBHE OCHOBHOI'O OOIIETO
oOpa3oBaHHs.

[Iporpamma 1o (QU3MKE YCTaHABIUBACT paclpesieieHne y4yeOHOro marepuana Mo rojam
oOyueHus (o Kiaccam), IpejyiaraeT MPUMEPHYIO MOCIEeI0BATeIbHOCTh U3YUYEHUSI TEM, OCHOBAaHHYIO
HAa JIOTUKE Pa3BUTHUS NIPEIMETHOTO COACPKAHUS U yUETE BO3PACTHBIX OCOOCHHOCTEN 00yUYarOIUXCsl.

[IporpamMma mo ¢usuke pazpaboTaHa C LETbI0 OKa3aHUS METOJUYECKOW MOMOIIU yYUTEIO B
COo3JIaHUH paboYeil MPOrpamMMEbI 10 Y4eOHOMY MTPEIMETY.

Ou3uka SBISETCS CHUCTEMOOOPA3YIOUIUM JUJIsl €CTeCTBEHHO-HAyUHBIX Y4YEOHBIX MPEIMETOB,
IIOCKOJIbKY (DM3MUECKHE 3aKOHBI JIEKAaT B OCHOBE IPOLECCOB U SIBICHUN, H3Yy4aeMbIX XUMHUEH,
Ouosnorueii, actpoHoMueil u ¢uznyeckoil reorpaduel, BHOCUT BKJIaJ B €CTECTBEHHO-HAYYHYIO
KapTHHY MHUpa, IPEAOCTABIISICT HanboIee sICHbIE 00pa3lbl MPUMEHEHHsI HAyYHOTO METO/a TIO3HAHUS,
TO €CTh Croco0a MOIy4eHUs JOCTOBEPHBIX 3HAHUN O MUpE.

OpnHa U3 IIIaBHBIX 337a4 (PU3MYecKoro 00pa3oBaHus B CTPYKType 00Imero o0pa3oBaHusi COCTOUT
B (hOpMHPOBaHHNH €CTECTBEHHO-HAYYHOM IPaMOTHOCTH M MHTEpeca K HayKe y 00y4aroIuxcsl.

WN3yyenne ¢usukm Ha 0a30BOM  YpPOBHE IMIpelIoyiaraeT  OBJIAJIEHUE  CIEAYIOLUMU
KOMIIETEHTHOCTSIMH, XapAKTEPU3YIOLIMMH €CTECTBEHHO-HAYyUYHYIO TPaMOTHOCTb:

® HAYYHO OOBSICHSTH SIBJICHUS,

® OIICHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOI'O UCCIIEIOBAHUS;

® IHTEPIPETUPOBATh [AHHBIE M HCIOJb30BaTh HAy4dHbIE JOKAa3aTeNbCTBA IS IOIYYECHHUS
BBIBOJIOB.

Henu nzydyenust Gu3uku Ha ypoBHE OCHOBHOTO 00I1IeT0 00pa3oBaHus onpeeneHsl B Konnenuu
npernojiaBaHus yuyeObHoro mnpeamera «@Pusuka» B 00pa3zoBaTelbHBIX OpraHuzanusx Poccuiickoit
@denepanyy, peamu3yIOUIMX OCHOBHbIE 0011e00pa3oBaTeNbHbIE MPOrPAMMBI,  YTBEPKIAEHHOU
pemenreM Komnerun Munuctepcrsa npocsemeHust Poccuiickoit @enepanuu (poToKoI oT 3 gexkadps
2019 r. Ne IIK-4BH).

Hean nzyvyenus pU3nKu:

e [IpHOOpETEHNE WHTEpeca U CTPEMIIEHHS OO0Yy4arouMxcs K HAayYHOMY H3Y4YEHHMIO MPHUPOJIBI,
pa3BUTHE UX UHTEIIEKTYabHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

®pa3BUTHE  TMPEJICTABIEHUH O  HAayyHOM  MeTOJE IMO3HaHMA U (OpPMHpPOBAHUE
HCCJIEIOBATENBCKOIO OTHOIIEHUS K OKPYKAIOLIUM SIBICHUSM;

¢ hopmHpoBaHNE HAYYHOTO MUPOBO33PEHHUS KaK pe3y/ibTaTa U3Y4eHHs] OCHOB CTPOCHUS MaTEepUH
1 GyHITaMEHTAJIbHBIX 3aKOHOB (DU3UKH;

¢ (hopMuUpOBaHHUE MPEJCTABICHUN O PoNr (U3MKU A PAa3BUTHUS JIPYTMX €CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJIOTHI;

® pa3BUTHE NPEACTABIECHUI 0 BOZMOXKHBIX cepax Oynymiend npodeccuoHanbHON 1eATeIbHOCTH,
CBSI3aHHOM C (PU3MKOM, MOATOTOBKA K JAJIbHEHIIEMY O0YyYSHHIO B TOM HaIllpaBJICHUH.

JlocTikeHne PTHX Ielield MporpaMMbl 10 (PU3UKE Ha yPOBHE OCHOBHOTO OOIIETO 0Opa3oBaHUs
o0ecreynBaeTcs pelIeHUueM CIeyIONUX 3aAay:

e [IpHOOpEeTeHNEe 3HAHUI O JHMCKPETHOM CTPOEHUM BEIECTBAa, O MEXAaHUYECKHX, TEIIOBBIX,
ANEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

e IpUOOpETeHNEe YMEHUN OMUCHIBATh U OOBICHATH (PU3UYECKUE SIBICHHUS C HCIOJIb30BAHHUEM
IIOJIyYCHHBIX 3HAHUM;



® OCBOCHHE METO/OB PEIICHHS MPOCTEHIINX PAacUETHBIX 33/1a4 C UCIIOJIB30BaHUEM (DU3NIECKUX
MoJiesield, TBOPYECKUX U MTPAKTUKO-OPHEHTHPOBAHHBIX 3a/1a4;

®pa3BUTHE YMEHUN HAONMIOJATh NPHUPOJIHBIC SBICHHUS M BBIIOIHATH OIBITHL, JaOOpaTOpHbIE
paboThI U AKCIIEPUMEHTAIBHBIE UCCIIEOBAHMS C UCIIOJIb30BAHUEM N3MEPUTENILHBIX IPHOOPOB;

eocBOCHHE TMPHEMOB paboThl ¢ uH(popManuedl QU3MYECKOTO0 CONEpKAHUS, BKIIOYAs
UHQOPMAIIMIO O COBPEMEHHBIX JOCTHKEHUSIX (HU3UKH, aHAIN3 W KPUTUYECKOE OIICHHBAHUE
uH(pOpMaINH;

®3HAKOMCTBO €O cdepamu Hpo(ecCHOHATbHON AEATENTbHOCTH, CBA3aHHBIMH C (DU3UKOW, U
COBPEMEHHBIMHU TE€XHOJIOTHSMH, OCHOBAaHHBIMU Ha JOCTH)KEHHSX (PU3NIECKON HAYKH.

[Ipennmaraemslii B mporpamMMe 1o (u3Mke mepeueHb J1a0opaTopHbIX pabOT M ONBITOB HOCHUT
PEKOMEHIaTeJIbHBIN XapaKTep, yYUTENb JeflaeT BEIOOP MPOBEICHUS Ja00OPaTOPHBIX padOT U OIBITOB C
y4€TOM MHIUBHUAYAJIbHBIX OCOOCHHOCTEH OOYYalOUIMXCs, CHHCKA AKCIEPUMEHTAIBHBIX 3aJaHHiH,
IpeajaraéMbIX B paMKaxX OCHOBHOTO TOCYIapPCTBEHHOTO 3K3aMeHa Mo (PU3UKeE.

COJEP/KAHUE OBYYEHUA
7 KJIACC

Paszpnen 1. dusuka u e€ poJib B NO3HAHNH OKPY/KAKOLIEro MUPA.

®uszuka — Hayka o mnpupoze. fBneHus npuponabl. DU3MYECKUE SBICHUSA: MEXaHUYECKHUE,
TEIUIOBbIE, SJIEKTPUUYECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Ousnueckue BenWuyuHBL. M3Mmepenue ¢usndyeckux BenuuuH. Pu3nuecKkue MPUOOPHI.
[TorpemHocTs u3mMepeHnii. MexayHapoHas CUCTEMA €AMHMUII.

Kak ¢u3uka u npyrue ecrecTBEHHbIE HayKU M3y4aroT NMpHUpoay. EcTecTBEHHO-HayuHBIM METOJ
MO3HAHUA: HAONIOJIEHHE, MTOCTAaHOBKAa HAYYHOI'O BOIPOCA, BBIIBM)KEHUE TMIIOTE3, HKCIEPUMEHT I10
MPOBEPKE THUIOTE3, OOBsACHEHHE HaOmogaemMoro siBiaeHus. OmnucaHue (QU3NYECKUX SBJICHUA C
IIOMOILIBIO MOJIEIIEN.

Jemoncmpayuu.

1. MexaHuyeckue, TEIIoBbIe, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE SIBJICHUS.

2. dusnueckre TpUOOPHI U MPOIEAYpa MPSIMBIX MU3MEPEHUN aHAJOTOBBIM U IU(DPOBHIM
puOOpOM.

Jlabopamopuvie pabomol u onvimol.

1. Onpenesnenue EeHbl JeJIeHUs IIKalbl U3MEPUTEIbHOT0 NMpHoopa.

2. W3mepenune pacCTOsHUM.

3. N3mepenue 06bEMa KUAKOCTH U TBEPAOTO TeTa.

4, Onpenenenue pa3MepoB MaJIbIX TEN.

S. N3mepenne TeMiiepaTypbl IpU IIOMOIIM KUAKOCTHOIO TEPMOMETpa M JaT4YMKa
TEMIIEPaTypBl.

6. IIpoBeneHue wuccieIOBaHKs [0 IIPOBEPKE THUIIOTE3bl: MAIBHOCTH IIOJIETA IIAPHUKA,

MYIIEHHOTO TOPU30HTAIBHO, TEM OOJIbIIE, YeM OOJIbIIE BHICOTA MTyCKa.

Paspen 2. [lepBoHayaibHbIe CBeACHNS 0 CTPOCHUH BelleCTBA.

CtpoeHne BeniecTBa: aToOMbl U MOJIEKYJBI, UX pa3Mepbl. ONBIThI, JOKA3bIBAIOIIUE AUCKPETHOE
CTPOECHUE BEILIECTBA.

JBmkenue wyactuil BemectBa. CBS3b CKOPOCTHM JBH)KEHUS 4YacTHUI[ C TEMIIEpaTypoil.
BbpoynoBckoe naBuxenue, nuddysus. BsammoneiicTBue dYacTull BeIIECTBA: TNPUTHKEHHE U
OTTAJIKUBAHUE.

ArperaTHbIe COCTOSIHHS BEIIECTBA: CTPOSHHUE Ta30B, KUAKOCTEH W TBEPIBIX (KPUCTATLTUICCKUX )
Ten. B3anMOCBSI3b MeXAy CBONCTBaMH BELIECTB B PAa3HBIX arperaTHbIX COCTOSHUAX M UX
aTOMHO-MOJIEKYJISIPHBIM CTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSTHUHN BOJIBI.

Hemoncmpayuu.

1. Habnronenne OpoyHOBCKOTO ABHKEHHS.

2. Ha6monenue quddysun.



3. HaGmronenue siBieHui, OOBICHIIONIUXCS MPUTHKEHUEM HIM OTTAIKHBAHUEM YaCTHIL
BEILIECTBA.

Jlabopamopuusie pabomot u onvimel.

1. OrneHka AuaMerpa aroMa METOI0M PSIJIOB (C UCTIONIb30BaHUEM (oTorpaduii).
2. OnpIThI 10 HAOIOICHUIO TETJIOBOTO PACIIMPEHHUSI Ta30B.

3. OnbITHI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJICKYJISIPHOTO TPUTSIKCHHSL.

Paznen 3. /IBu:keHue U B3auMojaeiicTBUe TeJl.

Mexanuueckoe aBuUXeHHE. PaBHOMepHOE M HepaBHOMepHOe aBMkeHue. Ckopocth. CpenHss
CKOPOCTb IIPX HEPABHOMEPHOM JIB)KEHUU. PacuéT myTH v BpeMeHU IBUIKEHUS.

SIBnenune uHepuUHU. 3aKOH MHEpLMM. B3anMozelcTBHe Tel Kak IPUYMHA U3MEHEHUs CKOPOCTU
IOBUOKEHMsT Tesl. Macca kak Mmepa uHepTHocTH Tena. IlnorHocts BemiectBa. CBs3b INIOTHOCTH C
KOJINYECTBOM MOJIEKYJI B eluHUIIE 00BbEMA BEIIECTBA.

Cuna kak xapakTepucTuka B3aumojeicTBus ten. Cuia ynpyroctu u 3akoH I'yka. M3mepenue
CWIBI C IIOMOILIBIO JUHAMOMETpa. SIBiieHnEe TArOoTeHUs M cuia TspkecTu. Cuia TSKECTH Ha JPYTHX
wiaHerax. Bec Tema. HeBecomocth. CroKeHHME CWIJI, HANpPaBJIEHHBIX IO OJHOW IPSIMOH.
PaBnopeiictByromas cuil. Cuna tpeHus. TpeHue CKONIbKEHUs U TPEHHE MOKOos. TpeHue B MpUpPOAE U
TEXHHUKE.

Hemoncmpayuu.

1. HabnroneHne MexaHHYECKOTO ABMKEHUS Tela.

2. N3mepenune ckopocTy MpSIMOIMHEHHOTO ABHKEHUS.

3. HaGnronenue siBiieHUs] HHEPLIWH.

4. Habmtoienne n3MeHeHus: CKOpOCTH MPH B3aUMOJICHCTBUU Tell.

o. CpaBHeHHE MaccC 1O B3aUMOJCHCTBHUIO TEJL.

6. CrnosxeHue cull, HampaBJICHHBIX 110 OJHON MPSIMOH.

Jlabopamopuvie pabomol u onsimol.

1. OmnpeneneHre CKOPOCTH PaBHOMEPHOTO MABIKEHHUS (IIapuKa B KUAKOCTH, MOJENU
AIEKTPUUYECKOTO aBTOMOOMIIS U TaK JIajiee).

2. Omnpenenenue cpenHeld CKOPOCTH CKONBXEHHS Opycka WM IIapuKa MO HAKIOHHOMN
IIJIOCKOCTH.

3. Omnpenenenre MIOTHOCTH TBEPIOTO TeNa.

4, OMBITHL, AEMOHCTPUPYIOIIME 3aBUCUMOCTh pacTshKeHUs (nedopmarivu) NpyXKUHBI OT
MIPUIIOKEHHOM CHITBI.

5. OnBITHI, JEMOHCTPUPYIONINE 3aBUCUMOCTh CHJIBI TPEHUS CKOJIBKEHHUS OT Beca Teja U

XapakTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3nea 4. /laBiienne TBEPABIX TeJl, :KUAKOCTEH U Ia30B.

Hasnenue. CriocoObl yMEHBIIIEHUS W YBelIWuYeHUs JaBieHus. JlaBneHue raza. 3aBHUCHMOCTH
JaBJeHUs raza oT o0bEma, TemmepaTypsl. Ilepemaua naBneHus TBEPABIMU TEJAMH, XUIKOCTIMHU H
razamu. 3akoH [lackans. [TneBMaTH4ecKkue MalIHbl. 3aBUCUMOCTD JaBICHUS KUIKOCTH OT TITyOHHBI.
I'uapocraTudeckuii mapagokc. CooOmiaromuecs: cocysl. [ mapaBnnueckiue MeXaHu3MBbI.

Atmocdepa 3emnu u atmocepHoe napneHue. [[pUIHHBI CYIIECTBOBAHMS BO3AYIITHONH 000JI0YKU
3emmmn. Omweit Toppuyennu. M3meperue aTtMochepHOTO aBlICHUS. 3aBUCUMOCTh aTMOC(HEpPHOTO
JIABJICHUS OT BBICOTHI HaJl ypoBHEM Mopsi. [Ipubopsl s u3MepeHus: aTMOCHEPHOTO JAaBICHUSI.

JleiicTBrE KUIKOCTH U ra3a Ha MOTPYKEHHOE B HUX TeJ0. BrITanmkuBaromas (apXxuMenoBa) cuia.
3akoH Apxumena. [InaBanue ten. Bo3ayxoraBanue.

Hemoncmpayuu.
3aBUCHUMOCTD JaBJICHUs ra3a OT TEMIEPATYPHI.

[lepenaya naBneHUs KUIKOCTHIO U Fa30M.
CooOrmarommecs COCY/Ibl.
I'mapaBnuueckuit mpecc.
[IposiBnenue neiictBus aTMOCGHEPHOTO TaBICHHUS.
3aBUCHMOCTh BBITAJKUBAIONIEH CHJIBI OT OOBEMA MOTPYXKEHHOM dYacTH Tena |
MJIOTHOCTHU KUAKOCTH.
7. PaBeHCTBO BBITATKUBAIONIECH CUJIbI BECY BEITECHEHHOM KUIKOCTH.

oukrwhE



8. VYcnoBue mnnaBaHUS TeN: IUIABaHME WM TOTPYKEHHE Tl B 3aBUCHUMOCTH OT
COOTHOIICHUS TUIOTHOCTEH Tella U KUIAKOCTH.
Jlabopamopuusie pabomot u onvimel.

1. UccnepoBanue 3aBUCMMOCTH Beca Tejla B BOJAE OT 00bEMa MOTPY>KEHHOM B KUAKOCTh
YacTH TeJa.

2. OrmpezenieHne BBITAJIKUBAIOUIEH CWIIbI, JCHCTBYIOIIEH Ha TeNo, MOrPYXKEHHOE B
AKUIKOCTb.

3. [IpoBepka HE3aBUCUMOCTH BBITAIKMBAIOLIEH CUIIbL, IEUCTBYIOLEH HA TENO B AKHUIKOCTH,
OT MAacCChI TeJa.

4. OnbIThL, JEMOHCTPUPYIOUIUME 3aBUCUMOCTb BBITAJIKMBAIOIIEH CHJIbI, IEUCTBYIOIIEH Ha
TEJIO B KHUJIKOCTH, OT 00BhEMA MOTPYKEHHOM B KUAKOCTh YACTH TEJA U OT IUIOTHOCTH KHUJIKOCTH.

5. KoHcTpynpoBanue apeoMmerpa WJIM KOHCTPYHPOBAaHUE JIOAKU U OIpeAesieHne eé
Ipy30I0AbEMHOCTH.

Paznen S. Pabora 1 MOIIHOCTB. JHEPrus.

Mexanudeckast pabota. MOITHOCTb.

IIpocTble MexaHM3MBI: pblyar, OJOK, HakJIOHHas IUIOCKOCTh. [IpaBuiio paBHOBecHs pbluara.
[Ipumenenue npaBuia paBHOBECHs pbldara K OJ0Ky. «3osioToe npasBmio» mexaHuku. KIIJ[ mpocteix
MexaHu3MoB. [IpocTbie MeXaHU3MBbI B OBITY M TEXHHUKE.

Mexannueckas sHeprusi. Kunertnueckast 1 noreHuuanbHas sHeprus. [IpeBparenue oqHoro Buia
MEXaHUYECKON SHEPTUHU B APYroil. 3aKOH COXPaHEHUS SJHEPIHH B MEXaHUKE.

Jemoncmpayuu.

1. [Ipumepbl IPOCTHIX MEXaHU3MOB.

Jlabopamopuvie pabomul u onvimol.

1. Omnpenenenue pabOThl CHIBI TPEHUS TMPU PABHOMEPHOM JBUKEHHHM Tela IO
TOPU30HTAIILHON TOBEPXHOCTH.

2. HccnenoBanue ycinoBuii paBHOBECHS pblyara.

3. N3mepenne KII/] HakIOHHOM MIIOCKOCTH.

4. N3ydeHne 3aK0Ha COXpaHEHUsI MEXaHUYECKON SHEPTUH.

8 KUIACC

Pa3nen 6. TenyioBble ABJIEHUS.

OCHOBHBIE TOJIO)KEHHUSI MOJIEKYJISIPHO--KUHETUYECKOM TEOpUU CTPOEHMs BemiecTBa. Macca u
pa3Mepr,1 aTOMOB 158 MOJ'IGKYJ'I. OHI:ITI)I, HO}ITBep)KI[aIOHII/Ie OCHOBHBIC ITOJIOXKCHUA
MOJIEKYJIIPHO-KUHETHUECKOU TEOPHH.

Mopenu TBEPAOTO, >KHIKOTO M Ta3000pa3HOTO COCTOSHHMM BemiecTBa. Kpucramwinueckue u
amop¢ubie Tena. OOBSICHEHHE CBOWCTB Ta3oB, JKUIAKOCTEH M TBEPIABIX TET HA OCHOBE TMOJOKEHUUN
MOJ'IeKy.]'IHpHO--KI/IHGTI/I‘—I@CKOﬁ TeOpI/H/I. CMa'-II/IBaHI/Ie 158 KaHI/IJ'IJ'IﬂpHBIe SABJICHUS. TGHHOBOG pacnmpeHI/Ie
H COKaTHeE.

Temneparypa. CBsi3b TeMIiepaTypbl CO CKOPOCTBIO TEIIOBOTO JABUKEHUS YacTUIl. BHyTpeHHSs
sHeprusi. CrocoObl U3MEHEHUs BHYTPEHHEW SHEpruu: TEeIulonepeada U CoBepieHUue padoThl. Bumsl
TETUTOTIEPEIauu: TEIJIONMPOBOHOCTD, KOHBEKITUS, U3ITyICHHE.

KonmuuectBo TeminoThl. YenbHas TEIIOEMKOCTh BEIIECTBA. 1€IIOOOMEH M TEIIOBOE
paBHOBecHe. YpaBHEHHE TeruioBoro Oanmanca. [lmaBmeHne © OTBEpJEBaHHE KPUCTAUIMUECKHX
BeIeCTB. Y IelbHas TeruioTa IaBineHus. [lapooOpazoBanue u xoHaeHcanus. VMcnapenue. Kunenue.
VYaenpHas TermioTa napooOpa3oBaHMs. 3aBUCUMOCTb TEMIEPATypbl KWUIIEHUS OT aTrMoc(hepHOro
JaBJICHUS.

BrnaxnocTs Bo3ayxa.

3Hepr1/1;1 TOIJINBA. YILCJIBHEUI TCIJIOTA CI‘OpaHI/Iﬂ.

[Tpunnumner padotsl TerwmoBeix apurareneid KI1/[ remmoBoro npurarens. TemioBbie qBurateny u
3alllUTa OKPYKAIOIIEH CPeIbl.

3aK0H COXpaHEHHUs U MPEBPAIICHHS YHEPTUHU B TEIIOBBIX IPOIIECCaXx.

Hemoncmpayuu.

1. Hab6mronenne 6poyHOBCKOTO ABHIKEHUS.



Hab6monenue quddysun.

HaGmtoienue sSBiIeHU CMAYMBAHUS U KAMAJUTSIPHBIX SBJICHUA.
Hab6mronenue TenioBoro pacuimpeHus Tel.

W3meHeHue naBiieHus ra3a Mpyu M3MEHEHUN 00bEMa U HAarpeBaHUH W OXJIAXKICHHH.
[IpaBuna u3amMepeHus TeMIepaTyphl.

Bupael rerionepenayu.

OxJtax/iIeHre Mpu COBEPIIEHUU PaOOTHI.

HarpeBanue nipu coBepiiieHur pabOThl BHEITHUMU CHIIAMH.

0. CpaBHEHHE TETUIOEMKOCTEH Pa3IUYHBIX BEIIECTB.

1. HaOmronenne kumexus.

12. HabiroieHre mocTostHCTBa TeMIIEpaTyphl MPH TUTABIICHUH.

13. Moieny TenJIOBBIX IBUTATENIEH.

Jlabopamopuvie pabomul u onvimel.

RBROooo~NoO kWD

1. OnbIThl IO OOHAPYXKEHUIO JEHCTBUS CHIT MOJIEKYIISIPHOTO IPUTSKEHUS.

2. OnbIThI 110 BRIpAIIMBAHUIO KPUCTAIOB IOBAPEHHOW COJIM WIIM caxapa.

3. OnbIThl IO HAOIIOIEHUIO TEIVIOBOIO PACLIMPEHMSI Fa30B, JKUIKOCTEH U TBEPIBIX TEI.

4, Ornpezenenne naBieHUs BO3ayXa B OAJIJIOHE MITIPHUIIA.

5. OnbITHl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb JABJIEHUS BO3/lyXa OT ero oonéma u
HarpeBaHus WIHM OXJIaXJICHUSI.

6. IIpoBepka ruUIOTE3bl JMHEWHOW 3aBUCHUMOCTHU JUJIMHBI CTOJOWMKA JKUIKOCTH B
TEPMOMETPUUECKOI TpyOKe OT TeMIIepaTypshl.

7. HaGntoneHue u3MeHeHUs BHYTpEHHEW SHEpruu Teja B pe3yibTaTe TeIUloNnepelaud U
paboThI BHEIITHUX CHIL.

8. HccnenoBanue siBIeHUs TEIJIOOOMEHA NPU CMEIIMBAHUU XOJIOJHON U ropsiueil BOAbI.

9. OmnpeneneHre KOJWUYECTBAa TEIJIOTHI, IMOJIYYEHHOIO BOJOM MpU TEIIOOOMEHe ¢
HarpeTbiM MeTaJUIMYECKUM LIMITHHIPOM.

10. Omnpenenenre ynenbHON TEMIOEMKOCTH BELIECTBA.

11. HccnenoBanue mporecca UCIapeHusl.

12. Onpenenenre OTHOCUTENBHOM BIaXXHOCTH BO3AyXa.

13. Onpenenenue yaenbHON TEMJIOTHI IUIaBJICHUS JIbJIA.

Paznen 7. DiekTpuyeckne  MATHUTHBIE SIBJICHUSI.

Onektpuzanus Ted. JBa poga »leKTpUUecKuX 3apsioB. B3ammonencTBUE 3apsyKEHHBIX Tell.
3akon Kymona (3aBUCHMOCTH CHJIBI B3aUMOJCHCTBUSI 3apsSKEHHBIX TEJI OT BEJIMYMHBI 3apsiioB U
PaCCTOSHUS MEXY TeTIaMH).

Onektpuyeckoe rmoje. Hampsk€HHOCTh dNeKTpudeckoro mons. [IpuHIun cynepno3uiuu
ANEKTPUUYECKUX MOJIeH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu snextpuyueckux 3apsaoB. DJIEMEHTApHBIN AJeKTpudeckuil 3apan. CTpoeHue aroma.
[IpoBOIHMKYN U AUDIIEKTPUKHU. 3aKOH COXPAHEHUS SIIEKTPUUECKOTO 3apsiia.

DNEeKTPUYECKUI TOK. Y CIIOBHSI CYIIECTBOBAHUS AJICKTPUIECKOTO TOKA. ICTOYHMKHN MTOCTOSTHHOTO
TOKa. JIeMCTBUS 3JIEKTPUUECKOrO0 TOKa (TEIUIOBOE, XUMUYECKOE, MATHUTHOE). DIEKTPUUECKUI TOK B
KHUIKOCTSAX U Ta3ax.

Onektpuueckas 1enb. Cuiia Toka. DinekTpuueckoe HamnpspkeHre. COnpoTUBIEHUE MPOBOJIHUKA.
VYneneHOE comnpoTuBiIeHHE BemecTBa. 3akoH Owma s ydactka nenu. [locrmemoBarensHoe U
napajuieJIbHOE COEJUHEHUE MPOBOJIHHUKOB.

PaGora u MoiHOCTh 3MeKTpuueckoro Toka. 3akoH JDxoyns—JIeHua. DiekTpudeckue Lenu u
MOTPEOUTENH NEKTPUIECKOM 3Heprun B ObITy. KOopoTkoe 3aMbIkaHueE.

[TocTostHHBIE MarHUTHI. B3anmoielicTBIE MOCTOSSHHBIX MarHUTOB. MarHuTHoe noisie. MarHuTHoe
nosie 3eMJId M €ro 3HadeHue Juist xKu3Hu Ha 3emuie. OnbIT DpcTena. MarHuTHOe MoJjie AIeKTPUIECKOro
ToKa. [I[pruMeHeHune 3eKTpOMarHuToB B TeXHUKE. [IeficTBIe MATHUTHOTO TOJIS HA TIPOBOJIHUK C TOKOM.
DNeKTpoABUTATENIb IOCTOSTHHOTO ToKa. lcnosib30BaHUE AJIEKTPOJBHUrareiaell B TEXHUYECKUX
YCTPOMCTBAX U HA TPAHCIIOPTE.



OIEBITE ®dapages. SIBnenue 3JIEKTPOMArHUTHOMN 1503010%°91017078 IIpaBuio Jlenna.
Onekrporerepatop. CmocoObl MOTYYEHHs] DIIEKTPUYECKOW OSHEPTUU. DIEKTPOCTAHIMH  Ha
BO300HOBJISIEMBIX HCTOYHUKAX YHEPTHUH.

Jemoncmpayuu.

1. DnexTpu3anus Tel.

2. JIBa posia JIeKTpUYECKUX 3apsI0B U B3aUMOJICHCTBHUE 3apsyKEHHBIX TEIl.
3. Y CTpolCTBO U IEMCTBUE AIIEKTPOCKOTA.

4. OnexTpocTaTuuecKas HHAYKIHS.

5. 3aKOH COXpaHEHUS IEKTPUUECKUX 3aPsII0B.

6. [IpoBOAHMKY M TUAIEKTPUKH.

1. MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOIO MOJIS.

8. HcTouHNKH TOCTOSIHHOTO TOKA.

9. JIefcTBUS PIEKTPUYECKOTO TOKA.

10. DJIEKTPUUYECKUHN TOK B )KHIKOCTH.

11. I"a30BbIit pazps.

12. W3mepenue cuipl TOKa aMIepMeTpoM.

13. N3mepenue 31eKTpruuecKoro Hanps>KeHUs: BOJIbTMETPOM.

14. Peoctar u marasus conpoTHBICHUH.

15. B3anmopeiicTBre NOCTOSIHHBIX MarHUTOB.

16. MonenrpoBaHue HEBO3MOXXHOCTHU Pa3IeIeHUS MOTIOCOB MarHUTA.
17. MonenrpoBaHue MAarHUTHBIX MOJIEH TOCTOSSHHBIX MarHuTOB.

18. OnbIT Dpcrena.

19. MarauTtHoe 1ose Toka. DJIeKTPOMarHuT.

20. JleiicTBrE MAarHUTHOT'O TIOJISl HA MPOBOJHUK C TOKOM.

21. DneKTpOoABUTaTEIb IOCTOSIHHOTO TOKA.

22. HccnenoBanue sBJIEHUS AIEKTPOMarHUTHOM NHIYKIIVH.

23. OmnbrTer @apayest.

24, 3aBUCUMOCTD HalpaBJIEHUS MHIAYKIMOHHOIO TOKA OT YCJIOBUI €r0 BOSHUKHOBEHHUS.
25. DneKTporeHepaTop MOCTOSIHHOTO TOKa.

Jlabopamopuwvie pabomul u onvimol.

OI1IBITEI 10 Ha6J'IIO)IeHI/IIO OJICKTpHU3AlUH TECJI HHHYKHHGﬁ " Ipr COITPUKOCHOBCHUH.
HccnenoBanue neiCTBUS JIEKTPUIECKOTO MO HA TIPOBOJIHUKH U JUDIIEKTPUKHU.
COopxka u mpoBepka paboThl AIEKTPUIECKON IETH MOCTOSHHOTO TOKA.

W3mepenue u peryimpoBaHue CUIIbI TOKA.

N3mepenue u peryampoBaHue HaPsKEHUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HIYIIIETO Y€pe3 PEe3UCTOp, OT CONMPOTUBICHHUS
pe3ucTopa M HaNpsHKEHHUS Ha PE3UCTOPE.

ocoarwnE

7. OneIThI,  JIEMOHCTPUPYIOLINE  3aBUCUMOCTh  DJIEKTPUYECKOTO  COMPOTUBIICHHUS
MIPOBOIHHMKA OT €T0 JITUHBI, TUTOIIA ! TIONIEPEYHOTO CCUCHUS M MaTepHala.

8. [IpoBepka mpaBuiia CIOKEHUS HAMPSKEHUH PH TOCTIEI0BATEILHOM COSAMHEHUH JABYX
PE3UCTOPOB.

9. [IpoBepka mpaBuiia AJisi CUIIBI TOKA MIPH MAPAIIEIBHOM COSIMHEHUH PE3UCTOPOB.

10. Omnpenenenne pabOTHI AIIEKTPUYECKOTO TOKA, HIIYIIETO Yepe3 PE3UCTOpP.

11. OmnpeneneHre MOIHOCTH NEKTPUUYECKOTO TOKA, BBIIEIAEMON HA PE3UCTOPE.

12. HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UAYILETO YEPE3 JIAMITOUKY, OT HalPSHKEHUS Ha
HEM.

13. Omnpenenenne KII[ narpesarens.

14. I/ICCHGI[OBB.HI/IC MarHuTHOI'O B3aHMOZ[€I>'ICTBI/I$I IIOCTOSAHHBIX MArdiHuToOB.

15. W3ydyeHne MarHUTHOrO TMOJS TIOCTOSHHBIX MAarHUTOB NpU HX OOBEIUHEHUH U
pa3aelIeHuN.

16. WccnenoBanue NeiCTBUS JIEKTPUIECKOTO TOKA HA MAarHUTHYIO CTPETIKY.

17. OnpIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHUJIBI B3aMMOJEHCTBHS KaTYIIKU C TOKOM U

Mar"duTa OT CHJIbI TOKa W HallpaBJICHUA TOKa B KaTYIIKEC.



18. N3yuenune neiicTBUS MarHUTHOTO TIOJISI HA IPOBOJHUK C TOKOM.

19. KonctpyupoBanue u u3ydeHue padoThl SJIEKTPOABUTATEs.
20. N3amepenne KIIJI anekTpoaBuraTeIbHONM YCTAaHOBKH.
21. OnbITHl O HMCCIENOBAHMIO SBICHHS SJIEKTPOMArHUTHOW HMHIYKIMU: HCCIEIOBaHHE

W3MEHEHUI 3HAYCHMsI U HAIIPABJICHUS HHAYKIIHOHHOTO TOKA.
9 KJIACC

Paznen 8. Mexannueckue siBJICHUS.

Mexannueckoe aBuwxeHue. MarepuanbHas Touka. Cucrema orcuéta. OTHOCHTEIBHOCTH
MEXaHUYEeCKOro  JBMKEHMA. PaBHOMepHOe  npsMonuHenHoe — aBrkeHue.  HepaBHoMepHoe
psAMOJIMHEHOE IBHKeHHE. CpellHsAsl U MTHOBEHHAsA CKOPOCTh TeJIa IPU HEPABHOMEPHOM JIBUKEHUH.

VYckopenue. PaBHOyckopeHHOe mpsiMoiinHEWHOE nBukeHue. CBoOomHoe mnaaeHue. OnbITh
lanunes.

PaBHOMepHOE nBIKEHME TIO OKPYKHOCTH. [lepuon u yactora oOpamienus. JInneinas u yrioBas
ckopoctu. LleHTpocTpeMuTenbHOe yCKOpEHUe.

IlepBeii 3akoH Hbrorona. Bropoit 3akoH Heroroma. Tperuit 3akoH Herorona. IlpmHinummn
CYTNEPIIO3ULINH CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cunia TpeHHS: CHJIa TPEHHS CKOJIbXKEHHUS, CUja TPEHUsS TOKOS,
JIpYrue BUJbl TPEHUS.

Cuna TSXKECTH M 3aKOH BCEMHUPHOIO TATOTEHUS. YCKOpeHHEe cBOOOIHOTO mnajeHus. JBrxeHue
rmaneT Bokpyr Connna. [lepBas kocmuyeckas ckopocts. HeBecoMOCTh U eperpy3Ku.

PaBHOBecue MarepuanbHOl TOUKH. AOCONIOTHO TBEpAOE Teno. PaBHOBecwe TBEpPAOro Tena c
3aKPEIIEHHON OChIO BpalieHus. MoMeHT cuibl. L{eHTp TskecTH.

Nmnynec Tena. M3meHnenue wummynbca. Wmnynbe cuibl. 3aKOH COXpaHEHMs] HMITYJIbCA.
PeakTuBHOE ABUXKEHUE.

Mexannueckasi pabota u MomHocTh. PaboTa cui TsxkecTH, ynpyroctu, TpeHusi. CBsi3b SHEPruu
u pabotel. [loTeHumanbHas 3HEprus Tena, MOJHATOrO HaJ MOBEPXHOCThIO 3eMiH. [loTeHnumanbHas
SHEeprusi cxkaTod mnpyxkuHbl. KunHermueckass sHeprusi. Teopema O KMHETUYECKOM HHEpPruM. 3aKOH
COXpaHEHUs1 MEXaHUYECKON YHEPIUU.

Jemoncmpayuu.

1. HabnroneHne MexaHMYecKoro ABMKEHHSI TeJla OTHOCUTENBHO PAa3HbIX TeJ OTCUETA.

2. CpaBHeHue myTed M TPaeKTOPUW JBHXKEHUS OJHOIO U TOTO K€ Tejla OTHOCUTEIBHO
pa3HBIX TEJ OTCUETA.

3. N3mepenue ckopocTy U YCKOPEHUSI IPSMOJIMHEHHOTO IBUKEHUSI.

4. HccnenoBanue Npu3HaKoB PaBHOYCKOPEHHOTO JIBUKEHUS.

5. HaGmronenne qmkeHns Teaa Mo OKPYKHOCTH.

6. Habnronenne MexaHWYeCcKHX SIBICHUH, TPOUCXOIAIIUX B cucTeMe oTcuéra «Temexka»
pyu €€ paBHOMEPHOM U YCKOPEHHOM JBM)KEHUU OTHOCUTENbHO KaObuHeTa (PU3HKH.

7. 3aBUCUMOCTb YCKOPEHHS TeJa OT MacChl TeJla U IEHCTBYIOIIEH HAa HETO CHUJIBI.

8. Habmtoienne paBeHcTBa CUIT MPU B3aUMOIEUCTBUU Tell.

9. N3meHeHune Beca Tena Ipyu yCKOPEHHOM JIBUKEHHH.

10. [lepenava nMmynbca Ipu B3aMMOJICHCTBUM TEIL.

11. [IpeoOpa3oBanust HEPTUM NP B3aUMOACHCTBUH Tell.

12. CoxpaHeHne UMIyJIbCa IIPU HEYTIPYTOM B3aUMO/ICHCTBUU.

13. CoxpaHeHue UMIyJIbCca IPpU aOCOJIIOTHO YIIPYTOM B3aUMOJICHCTBUU.

14. Hal6mronenne peak THBHOTO JIBHIKCHHS.

15. CoxpaHeHue MEXaHW4EeCKOH SHEPTHH MTPU CBOOOIHOM MaICHUH.

16. CoxpaHeHue MEXaHNYECKON HEPrUH MIPU ABMXKEHUU TeJla MO JHCTBUEM NPYKUHBI.

Jlabopamopuvie pabomul u onvimol.

1. KoHcTpynpoBanue TpakTa Ui pa3sroHa M JaJbHEHIIEro pPaBHOMEPHOTO JBHMIKEHMS

[IapuKa UJin TCIICKKU.



2. OmpeneneHne CpemHEH CKOPOCTH CKOJIBKEHUS OpyCKa WM JBMDKCHHS IIapuKa II0
HAaKJIOHHOM ITOCKOCTH.

3. Omnpenenenre YCKOpEeHHUsS Tella MPU PABHOYCKOPEHHOM JBMKEHMHM IO HAKJIOHHOM
TUIOCKOCTH.

4. HccnenoBanue 3aBUCMMOCTU MyTH OT BPEMEHU MPU PABHOYCKOPEHHOM JIBHYKEHUH 0Oe3
Ha4aJbHOW CKOPOCTH.

5. [IpoBepka runotessbl: €ciy Npyu PaBHOYCKOPEHHOM JBI)KEHUU 0€3 HayallbHOM CKOPOCTH
IIyTH OTHOCSTCS KaK psifi HEYETHBIX YUCEN, TO COOTBETCTBYIOIME MPOMEKYTKH BPEMEHH O/IMHAKOBBI.

6. HccnenoBanne 3aBUCUMOCTH CHUJIBI TPEHUS CKOJBXKEHUS OT CHUJIbl HOPMaJbHOTO
JaBJICHHUS.

1. Omnpenenenne k03 uiinerTa TpeHus: CKOIbKEHHS.

8. Omnpenenenue KECTKOCTU MPY>KUHBI.

9. Omnpenenenue pabOThl CHJIBI TPEHHS TPH PABHOMEPHOM JIBIXKCHMH Tella IO
TOPU30HTAILHOM MOBEPXHOCTH.

10. Ompenenenue pabOTHl CWIBI YIPYTrOCTH TMpPU TOABEME Tpy3a C HCIOIb30BAHHEM
HEMOJIBYKHOTO U MOJBHXKHOTO OJIOKOB.

11. N3ydeHune 3aKkoHa COXpaHEHUs SHEPTHUH.

Pa3zgen 9. Mexann4yeckue KoJe0aHUA ¥ BOJIHBI.

Konebarenpnoe paBmwkeHne. OCHOBHBIE XapaKTEPUCTUKU KOJEOaHWIA: TEPHOJ, YacToTa,
amIuTyaa. MareMaTHuecKuil U Npy>KUHHbIN MasTHUKU. [IpeBpalieHre sHepruu npu KojaedarebHOM
JABUMKCHUU.

3aryxaromue KoyebaHus. BwiHykneHHble KosiebaHus. Pe3zoHanc. MexaHudeckue BOJIHBI.
CBoiicTBa MEXaHMYECKHUX BOJIH. HpOZIOJII)HI)Ie U NONCPCYHLIC BOJIHBI. I[JII/IHa BOJIHBI U CKOPOCTb cé
pacripocTpaHeHHs. MexaHuyecKue BOJIHBI B TBEPJOM Telle, CeiiICMUYECKHE BOJIHBI.

3Byk. 'poMKOCTB 3ByKa M BbicOTa TOHA. OTpaskeHue 3Byka. IH(pa3ByK u yIbTpa3ByK.

Jemoncmpayuu.

1. Ha6mronenue konebanuii Tes moa 1eHCTBUEM CHIIBI TSHKECTH M CHIIBI YIIPYTOCTH.

2. Habmtonenue xoneOaHuii rpy3a Ha HUTH U Ha TIPY>KUHE.

3. Habntoienne BbIHYX/IEHHBIX Kosie0aHUIl U pe30HaHca.

4. PacnipocTpanenue npoJoIbHbBIX U MOMEPEUHBIX BOJIH (Ha MOJIEINN).

o. HabintoieHne 3aBUCHMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

6. AKycTHYecKHii pe3oHaHC.

Jlabopamopuvie pabomsl u onvimol.

1. OmnpezeneHne 4acTOThI U EpHOAA KoleOaHU MaTeMaTHYeCKOro MasiTHUKA.

2. Omnpenenenne 9acTOTHI U MIEPHOAA KOIeOaHUH TIPYKUHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCMMOCTH TE€pHOAA KoleOaHWN MOJBEIIEHHOTO K HHUTU Tpy3a OT
JUTHHBI HATH.

4. HccnenoBanue 3aBUCUMOCTU TEpHOAA KojeOaHWH NMPYXKMHHOTO MasTHHUKA OT MAacChl
rpys3a.

S. [IpoBepka He3aBUCHUMOCTH IEpHOAa KoJeOaHUM TIpy3a, MOABEIIEHHOIO K HUTH, OT
Macchl rpys3a.

6. OMnbITHL, IEMOHCTPUPYIOLINE 3aBUCUMOCTh NEpUOJIa KOJIeOaHUH MPY>KUHHOTO MasiTHUKA
OT MAaccChl Tpy3a H KECTKOCTH MPYKUHBIL.

7. N3mepenue yckopeHHst CBOOOIHOTO MaACHUSI.

Paszpgen 10. DineKkTpoMarHuTHOE MOJI€ U 3JIEKTPOMATHUTHbIE BOJIHBI.

3JI€KTpOMaFHI/ITHOG IIOJIC. 9H€KTpOMaFHI/ITHBI€ BoaHbl. CBolicTBa SJICKTPOMArHuTHBIX BOJIH.
[ITkana 351eKTpOMarHuTHHIX BOJIH. Mcronbp30BaHKe 3JIEKTPOMATrHUTHBIX BOJIH JUI COTOBOM CBSI3H.

OnexTpoMarHuTHas npupoja ceera. CKkopocTh cBeTa. BosIHOBBIE CBOMCTBA CBETAa.

Hemoncmpayuu.
1. CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.
2. BonHoBbIe cBolicTBa cBETA.

Jlabopamopmuvie pabomol u onvimol.
1. N3yuenne cBONCTB 3JIEKTPOMArHUTHBIX BOJIH C TMTOMOIIBI0 MOOMIIBHOTO TeedoHa.



Pazgen 11. CBeToBbIe sIBJICHUS.

JIyueBas mozensb cBeta. Mcrounuku ceeta. IIpsMonnHeliHOe pacipocTpaHEeHNE CBETa. 3aTMEHUs
Comnua u JIynel. Otpaxenue cBeta. [1mockoe 3epkaiio. 3aKkoH OTpakKeHHUs CBETA.

[IpenomiieHne cBera. 3akoH MpenomieHHsl cBeTa. [lonHOe BHyTpeHHee OTpakKeHHE CBETa.
Hcnonbs30BaHKe MOJTHOTO BHYTPEHHETO OTPAXKEHUS B OTHYECKUX CBETOBOAX.

JIunza. Xox myded B nun3e. OnTuyeckas cucreMa (poToammapara, MEUKPOCKOIA M TEJECKOIa.
I'na3 xak ontuueckas cucrema. biM3opykocTh U JalIbHO30PKOCTb.

Paznoxenne Oenoro ceera B cmektp. Ombitel Heiorona. CiokeHHE CIEKTPaIbHBIX I[BETOB.
Jucnepcus cera.

Jemoncmpayuu.

1. [IpsamosinHENHOE PaCIPOCTPAHEHNE CBETA.

2. OTpakeHHe CBETA.

3. [Tonmy4yenue n300pakeHHI B TNIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajiax.

4. [Ipenomnienue cBeTa.

S. OnTHyeckuii CBETOBOI.

6. Xon nydeit B cobuparomieit muH3e.

1. Xop Jydell B pacCenBaroLIEeH JIMH3E.

8. [Tonydenue n300pakeHuii ¢ TOMOIMIBIO JINH3.

9. [Tpunumn neiictBus goroanmnapaTa, MUKPOCKOIA U TEJIECKOIA.

10. Monuenb riasa.

11. Paznosxenue 6enoro ceera B CEKTP.

12. [Tonydenue 6enoro cBeTa MpH CI0KEHUU CBETA Pa3HBIX I[BETOB.

Jlabopamopuvie pabomul u onvimol.

1. HccnenoBanue 3aBUCUMOCTH yIJia OTPAXKEHHS CBETOBOTO JIy4a OT yIila MaJIeHus.

2. N3yuenne xapakTepUCTHK H300paKeHHUs TIPeIMETa B IIIOCKOM 3epKaie.

3. HccnenoBanue 3aBUCMMOCTH yIiia IPETOMIICHUSI CBETOBOTO JIyya OT YIJia MajeHus Ha
IPaHULE «BO3TyX—CTEKIION.

4. [Tonmy4yenne n300paXkeHUi C MOMOIIBIO COOMPAIOLIEH JTHH3BI.

5. Ompenenenue POKYCHOTO PACCTOSIHUSL U ONITHUECKOM CHUITBI COOMPAIOIIEH JIMH3BI.

6. OMnBITHI IO PA3JIOKEHHUIO OEIOro CBETa B CHEKTP.

1. OneIThl 1O BOCHPUATHIO I[BE€TA MPEIMETOB IMPH WX HAOJIOJEHUU Yepe3 IBETOBBIC
(bUIBTPHI.

Pasznen 12. KBantoBbie siBJIeHUS.

OmnbiTel Pe3epdopna u mnaHerapHas Mozenb atoma. Mopenb atoma bopa. Mcenmyckanue u
MOTJIOIIEHUE cBeTa aTOMOM. KBaHThI. JInHEHYaThIe CIIEKTPHI.

PagnoaktuBHOCTh. AJbda-, 6eTa- 1 ramma-usnydeHus. CTpoeHne aToMHoro sjpa. Hykmonnas
MoZeNlb aToMHOTO sigpa. M3otonsl. PagnoaktuBHble npeBpamennd. [lepuon momypacnaga aTOMHBIX
anep.

SnepHble peakuuu. 3aKOHBI COXpPAHEHHS 3apsAJ0BOIO M MAacCOBOTO YHCENl. DHEprusi CBS3U
aTOMHBIX saep. CBsi3p Maccsl M 3Hepruu. Peakunu cuHTe3a W JeneHus sanaep. VCTOUYHUKH sHEpruu
CouHiia u 3BE31.

SAnepnas sHepretuka. JlelcTBUsI paAMOAKTUBHBIX U3JyYEHUI HA )KUBbIE OPraHU3MBI.

Hemoncmpayuu.

CrieKTphl U37TydeHUs U MOTJIOIIEHUS.

CrieKTphl pa3aryuHbIX T'a30B.

CrnexTp Bomopoa.

Hab6mronenue tpexoB B kamepe Bunbcona.

Pabora cuéTurka HOHM3UPYIOIUX U3TYYECHUH.

Perucrpanus nznydeHus: npupoAHBIX MUHEPAJIOB U ITPOTYKTOB.

ﬂaﬁopamopubw padomout u onvimol.

1. Habntoienne CriIomHbIX U JIMHEHYaThIX CIIEKTPOB U3JIyUEHHUS.

2. HccnenoBanue TPEKOB: HM3MEPEHUE HSHEPrUM YacTULBI 110 TOPMO3HOMY HyTH (IIO
dboTorpadusm).

oakrwdE



3. N3mepenne pagnoakTUBHOTO (POHA.

IHoBTOpPHTEIBLHO-00001IAKO LN MOLYTb.

IToBTOpUTENIBHO--0000IAOIIMIA MOAYJIb NpEeIHA3HAYEH Ul CHCTEMAaTHU3alud U 0000IeHHs
MPEIMETHOTO COJICPKAHUA U ONbITa JESATEIBHOCTH, MPUOOPETEHHOTO NMPH HM3YYEHUH BCEro Kypca
¢bu3uky, a Takxke A1 HOArOTOBKM K OCHOBHOMY TIOCYAApCTBEHHOMY 3K3aMEHY IO (U3HKE JUIs
00yJaroImuxcs, BEIOPABIINX 3TOT Y4EOHBIH MpeaMeT.

IIpy M3ydeHun IaHHOTO MOJYJSl PEeIN3YOTCS U CUCTEMATU3UPYIOTCS BUJIbI JESATEIbHOCTH, Ha
OCHOBE KOTOPBIX O0ECIIEUYMBACTCS JTOCTHIKCHUE NPEAMETHBIX M METAalpeJIMETHBIX IUIAHUPYEMBIX
pe3yabTaToB 00yudeHus, (HOpMUpPYETCs €CTeCTBEHHOHAy4Hass I'PaMOTHOCTh: OCBOEHHE Hay4yHbIX
METOJIOB UCCIIEZIOBAHUS SIBJICHUN NPUPOJbl U TEXHUKH, OBJIAICHUE YMEHUSMU OOBACHATh (PU3HNUECKUE
SBIICHHS, TPUMEHSS TOJYYCHHBIE 3HAHUS, peIlaTh 3aadyd, B TOM YHCIE KayeCTBEHHBbIC U
JKCIEpUMEHTANIbHBIE.

[TpuHIMNHATBHO JESITEIHLHOCTHBIN XapaKTep AAHHOTO pasfelfia peaan3yeTcs 3a CYET TOro, 4To
o0yyaroluecs BHIIOIHSIOT 3aJaHHsl, B KOTOPBIX UM IIPEUIaraercs:

Ha OCHOBE IOJIyYCHHBIX 3HAHUI pPAcHO3HABaTh M HAYYHO OOBSCHATH (PU3MUECKUE SIBICHUS B
OKpY>Karolel Ipupoje U MOBCEIHEBHON KU3HH;

WCIOJIb30BAaTh HAYYHBIE METOABI HCCIEAOBAaHHS (U3NYECKUX SBICHUH, B TOM 4YHCIE IS
IIPOBEPKH I'MIIOTE3 U NOIYUYEHUS TEOPETHUECKUX BBIBOJIOB;

OOBSICHATH HAy4YHBIE OCHOBBI HamOOJIee BAXKHBIX JOCTHKCHHHA COBPEMEHHBIX TEXHOJIOTHH,
HamnpuMmep, MPaKTHYECKOrO MCIOJIb30BAaHUS PA3JIMYHbIX MCTOYHMKOB SHEPIUUM HAa OCHOBE 3aKOHA
MIPEBpAILECHHSI U COXPAaHEHHS BCEX M3BECTHBIX BUJIOB DHEPTHUU.

INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA IPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOTI'O OBIIIET'O OBPA3OBAHUA

W3yuenne pu3MKM Ha ypoBHE OCHOBHOIO OOIIEro oOpa30BaHUs HAIMPABICHO Ha JIOCTUKEHUE
JIMYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIIbHBIX PE3YIbTATOB.

B pesynbraTte uzyuenus (puU3MKM Ha ypOBHE OCHOBHOT'O OOIIEro 00pa3oBaHMs y 00ydaromerocs
OynyT copMUPOBAHBI CIETYIOIINE JINYHOCTHBIE PE3YIIHTAThI B YACTH:

¢ 1) MaTPpHOTHY€ECKOr0 BOCIIUTAHNSA:

e [] mposiBJIeHHEe MHTepeca K UCTOPUU M COBPEMEHHOMY COCTOSIHMIO POCCHMCKOM (pu3nueckoi
HayKH;

e [] IEHHOCTHOE OTHOULIEHUE K JIOCTHKEHHUSIM POCCUMCKUX YUEHBIX--(DU3HUKOB,;

¢ 2) rpaKAaHCKOI0 ¥ AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUSA:

¢ [] TOTOBHOCTh K AKTUBHOMY YYacTHIO B OOCYX/JE€HUHU OOIIECTBEHHO 3HAYMMBIX M ITUYECKHUX
po6JIeM, CBA3aHHBIX ¢ MPAKTUYECKUM IPUMEHEHNEM JTOCTHKEHUN (PU3UKY;

e [] 0cO3HaHUE BAXKHOCTH MOPAIbHO--3TUYECKUX MPUHLHUIIOB B I€ATEIBHOCTH YYEHOTO;

©3) 3cTETUYECKOT0 BOCIIMTAHUSA:

o [] BOCHpHSITHE ICTETHUECKMX KadeCTB (PM3UUECKOW HAyKh: €€ TrapMOHHYHOIO IOCTPOCHUS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

®4) IEHHOCTH HAYYHOI'0 MO3HAHMS:

e[| oco3HaHWE IEHHOCTH (U3MYECKOW HAyKHM KaK MOIIHOTO HWHCTPYMEHTAa IO3HAHUS MUDA,
OCHOBBI Pa3BUTHS TEXHOJIOTUH, BaXKHEHIIEN COCTABIIAIOIIEH KYJIbTYPBI;

e [] pa3BuTHE HAy4HOH JIIOOO3HATENIBHOCTH, MHTEPECA K HCCIIEIOBATEIBCKOM 1€ TeIbHOCTH;

¢5) ¢popMupOBaHNSA KYJbTYPHI 310POBbSI M IMOLMOHAIBHOIO 0J1ar0NOJIyYHUs:

e [] oco3HaHMe IIEHHOCTU 0e30MacHoro oopasa KU3HU B COBPEMEHHOM TEXHOJIOTMYECKOM MHUDE,
BXHOCTH MpaBWil O€30MacHOro TOBEACHUS Ha TPAHCIOPTE, Ha JOpOrax, C JJIEKTPHUECKUM U
TEIUIOBBIM 00OPYZOBAaHUEM B JIOMAIIHUX YCIOBHSAX;

e [] copMHpOBaHHOCTH HaBbIKa pedIeKCHH, IpU3HAHUE CBOETO IIPaBa Ha OIMIUOKY M TaKOIo e
IIpaBa y ApYyroro 4eiaoBeKa;

¢ 6) TPY10BOI'0 BOCIINTAHMSA:



e [| aKTMBHOE Y4YacCTHE B PEIICHHH MPAKTHYECKUX 3aJlay (B paMKax CeMbU, 00pa3oBaTelbHOU
OpraHu3aIyy, TOPO/Ia, Kpasi) TEXHOJOTHUYECKOM M COIMAIbHON HAINPaBIECHHOCTH, TPEOYIONIUX B TOM
quciie ¥ GU3NICCKUX 3HAHU;

e [| HHTEpEC K MPAKTUUECKOMY H3YUCHHIO MTPOQECCUil, CBI3aHHBIX ¢ (PU3UKOM;

®7) 3K0JIOrHYeCKOIr0 BOCIIUTAHMSI:

e[| opueHTalUs Ha NpUMEHEHUE (PU3WUECKMX 3HAHUW I pelieHus 3a71ad B 00JiacTu
OKpYJKaloIlel cpeapl, IUIAaHUPOBAHHMSA TOCTYIKOB W OICHKA WX BO3MOXXHBIX TOCICICTBUM IS
OKpY>Karollen Cpeibl;

e [| oco3HaHUe TJI00AIBHOTO XapaKTepa YKOJIOTHYECKUX MPOOJIeM U ITyTeH UX peIeHus;

¢ 8) ajanTanuu K U3MEHAKIIMMCS YCJIOBUSIM COUMAJIBLHOM M MPUPOJIHOH Cpeabl:

e [] moTpeOHOCTH BO B3aMMOJICHCTBHIY MPH BHIMOJTHEHUN UCCIICIOBAHUHM U MMPOEKTOB (PU3HUUECKOMH
HaIPaBJIECHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSIM JIPYTHUX;

e [ ] MOBBIIICHNE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO IS TeTbHOCTD;

e[| moTpeOHOCTh B (OPMHPOBAHWM HOBBIX 3HAHHWK, B TOM YHcIe (HOPMYIHpPOBATH HJIEH,
MTOHSATHS, TUIIOTE3bI O (PU3UIYECKUX OOBEKTAX U SBJICHUSX;

e [] oco3Hanue 1epUIIUTOB COOCTBEHHBIX 3HAHUH M KOMIIETEHTHOCTEH B 001aCTH (DU3HUKH;

e [] TUIAaHUPOBAHKE CBOETO PA3BUTHS B MPHOOPETEHUN HOBBIX (DH3MYECKHUX 3HAHUM;

e [| cTpeMJICHUE aHATU3UPOBATH M BBISIBIISITh B3AMMOCBSI3U MIPUPOIBI, 0OIIECTBA U SKOHOMUKH, B
TOM YHCJIC C UCITOJIb30BaHUEM (PU3NYECKUX 3HAHHM;

e[| OIlECHKa CBOUX JCHCTBUH € Y4Y&€TOM BIHUSHUS HAa OKPYKAIOUIYIO Cpeny, BO3MOXKHBIX
rJ100aJIbHBIX OCJIEACTBUH.

METAINIPEJMETHBIE PE3YJIbTATHI

B pesynbTaTe ocBoeHHs mMporpaMMbl 1o GU3MKE HA YPOBHE OCHOBHOTO OOIIETO 0Opa30BaHUS Y
oOyuatomerocsi  OyayT  cpopMHUpOBaHBI ~ MeTampeAMeTHbIe  Pe3yJabTaThl,  BKIIOYAIOIINE
IMO3HAaBAaTCJIbHBIC YHUBCPCAJIBbHBIC y‘IC6HI>I€ HeﬁCTBHﬂ, KOMMYHUKATHBHBIC YHUBCPCAJIIBHBIC yqe6HBIC
NeHCTBUS, PETYIATUBHBIE YHUBEPCAbHBIE YUeOHbIE TEHCTBUS.

ITo3naBaTenbHBbIC YHHBEPCAJIbHbIC YUeOHbIC e CTBHUS

ba3oBble JlornyecKkue AeucTBuA:

® BBISIBJISITh M XapaKTEPU30BaTh CYIIECTBEHHbIE PU3HAKU O0BEKTOB (SIBJICHU);

® YCTAHABIIMBATh CYIIECTBEHHBIM MPHU3HAK KJIACCU(PUKAIMKM, OCHOBAHHS [JIsi OO0OOIIEHUsS |
CpaBHEHUS,

® BBISIBJISATh  3aKOHOMEPHOCTH M MPOTHBOPEYHMS] B paccMaTpUBaeMbIX (akTax, JaHHBIX U
HAOJIOACHUAX, OTHOCALIMXCS K (PU3MUECKUM SIBIICHUSIM;

® BbISBJIATH MPUYUHHO--CIICACTBEHHBIC CBA3U IMPH U3YYCHUU q)HSI/I‘IeCKI/IX SIBIICHUH 1 IMponeccos,
ACJIaTb BBIBOJbI C HCIIOJIB30BAHHUEM JCAYKTHBHBIX W HWHIAYKTHBHBIX YMOSaKHIOquHﬁ, BBIABHUT'ATH
TUIIOTE3BI O B3aUMOCBA3X (PU3NUECKUX BEJTMYNH;

® CaMOCTOSITENIBHO BBIOMpaTh crnoco0 pemeHus y4deOHoH ¢u3nyeckoil 3amaun (CpaBHEHHE
HECKOJIbKUX BapHAaHTOB pEIIeHUs, BBHIOOp Hamboliee IMOAXOIAIMIET0 C YYETOM CaMOCTOSTEIHHO
BBIJICJIEHHBIX KPUTEPHUEB).

Ba3oBble nccienoBaTebcKue 1eiicTBUS:

® CITI0JIb30BAaTh BOIIPOCHI KaK I/ICCJICIIOBaTCJIBCKI/Iﬁ HHCTPYMCHT I1O3HAHMU,

® [IPOBOJIUTH 110 CAaMOCTOSATENBHO COCTABICHHOMY IUIAaHYy OIIBIT, HECIOXHBIA (Qu3nueckuit
HKCIEPUMEHT, HEOOJIIIIOE UCCIIE0BaHKE (PU3UUECKOTO SIBICHUS;

®OIICHWBAaTh Ha MPUMEHUMOCTb M JOCTOBEPHOCTh HH(OpMAIMIO, TOJYYECHHYI0O B XOJe
HCCIICOOBaHUA UJIN SKCIICPUMCHTA,

® CaMOCTOATENILHO (hOpMyIUpoBaTh OOOOLIEHHS M BBIBOJBI IO pe3yibTaTaM IPOBEAEHHOTO
HaOJI0ICHNUS, OMIbITA, UCCIICAOBAHMS;



® [[POTHO3UPOBATh BO3MOXKHOE JajlbHeWIIee pa3BUTHE (PUIUUYECKHX MPOILECCOB, a TaKxke
BBIIBUTATh MPEINOI0KEHUS 00 UX Pa3BUTUU B HOBBIX YCIOBHUSX U KOHTEKCTaX.

Pabora ¢ undopmanmeii:

® [IPUMEHSTH PA3JIMYHbIE METO/IbI, HHCTPYMEHTHI U 3aIIPOCHI MPHU MOUCKE U 0TOOpe nHpOopMauu
WM JAHHBIX C YYETOM MPEJIOKEHHOHN yueOHOo#l Gu3ndeckoii 3a1auu;

® AHATM3UPOBATH, CUCTEMATU3UPOBATh U UHTEPIIPETHPOBATh HH(DOPMAIIHIO PA3TUYHBIX BHIIOB H
(dbopM mpeIcTaBICHHUS,

® CaMOCTOSITEJILHO ~ BBIOMpATh ONTUMaJbHYIO (opMmy mpencraBieHus uHPOpMAUU U
WUTIOCTPUPOBATh PelllaeMble 3a/ladyll HECIOKHBIMH CXEMaMH, JAMarpaMMaMy, WHOW rpa@ukoil u ux
KOMOWHAIIHSIMHU.

KoMMyHHKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe JeiiCTBUS:

®B X0J¢ OOCYXJeHUs y4eOHOro MaTepuasa, pe3yIbTaToB JIA0OPATOPHBIX PabOT U MPOCKTOB
3aJ1aBaTh BOIIPOCHI TIO CYIIECTBY 00CYK/IaeMOIl TEMbI M BHICKA3bIBATh UJICH, HAIICIICHHBIC HA PEIIICHHUE
3a/lauM U MoJJepKaHue OarokenaTenTbHOCTH OOLICHUS;

® COTIOCTABJISATh CBOM CYXKIEHUS C CYXJICHHUSIMH JIPYTHMX YYaCTHUKOB JHWANiora, OOHApYKHUBATh
pa3inyre U CXOJCTBO MO3UIINA;

® BEIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MHUCbMEHHBIX TEKCTaX;

® MyOJINYHO TPEACTABIISTh PE3YJbTAThl BBIMOTHEHHOTO (DU3UYECKOTO OIbITa (IKCIEPUMEHTA,
HCCTIEI0OBAHUS, TIPOEKTA);

®[IOHMMAaTh M HCIIOJIb30BATh IMPEUMYIIECTBA KOMAHIHOM M WHIUBUAYalIbHOW pabOTHl MpH
pelIeHnH KOHKPETHON (U3UUYECKOM MPoOIeMBbl;

® IPYHUMATH 1I€JTM COBMECTHOM JESITEIIbHOCTU, OPTraHU30BBIBATh JIEUCTBUS MO €€ JOCTHKEHHUIO:
pacrpenenars poyin, 00CYXIaTh MPOLECCH M Pe3yabTaThl COBMECTHOW PabOTHI, 0000IIAaTh MHEHUS
HECKOJIbKUX JIIOJIEH;

® BHLINIOJIHATH CBOIO 4YacThb pPalOThI, JOCTUrasi KaueCTBEHHOIO pe3yJibTaTa II0 CBOEMY
HaIpaBJIEHUIO U KOOPAUHHUPYS CBOU JCHCTBUS C IPYTUMHU WICHAMH KOMaH/IbI;

® OIICHMBATh KAueCTBO CBOETO BKJaJa B OOIMIMN TPOAYKT MO KPUTEPUSAM, CAMOCTOSITEIHHO
c(hOpMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHbIC yHHBepCaJbHbIC y4eOHbIC el CTBUS

Camoopranmuzanus:

® BBLISIBJISITH MPOOJIEMBI B JKM3HEHHBIX M YYEOHBIX CUTYyalUsAX, TPEOYIOIIMX [UIsl pPELICHHS
¢bu3nUecKux 3HaHUMH;

® OPUEHTUPOBATHCSA B PA3IMYHBIX MOJXOAAX MPUHATHS pelleHud (MHAUBUAYAIbHOE, MPUHSITHE
pelleHus B IpyMIe, NPUHITHE PEelIeHUH TPYIIoil);

® CAaMOCTOSITEJIbHO ~ COCTaBJATh QITOPUTM  pelieHds (U3MYEeCKOH 3ajaud  WIM  IUlaHa
UCCIIEIOBAHMS ¢ YU4ETOM HMEIOIUXCA PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh
IIpeAJIaracMble BapUaHThl PEIICHU;

e fienaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJIb, JMOIHOHAJIbHBIH HHTEJIEKT:

e TaBaTh a/ICKBaTHYIO OLICHKY CUTYallUU U TpeJylaraTh 1jaH e€ U3MEHEeHHUS,

® 00BACHATh NPUYUHBI JIOCTHXKEHUS (HEIOCTHXKEHUS) pEe3yJbTaTOB JESATENbHOCTH, IaBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY;

® BHOCUTh KOPPEKTHBBI B JEATEIBHOCTh (B TOM YHCIE€ B XOJ BBINOJHEHHUS (UINIECKOTO
UCCIICIOBAaHMsI WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOATENBCTB, M3MEHUBLIMXCS CUTYaIHH,
YCTQHOBJICHHBIX OIIUOOK, BOSHUKIIUX TPYIHOCTEH;

® OLICHMBATbh COOTBETCTBHE PE3YJIbTaTa LIETIH U YCIOBUAM;

® CTaBUTH ce0s1 HA MECTO JPYroro 4eloBeKa B XOJI€ CIOpa MM JUCKYCCUU Ha HAy4HYIO TEMY,
IIOHMMATh MOTHBBI, HAMEPEHUS U JIOTUKY APYTOro;



e [IpM3HABaTh CBOE MPABO Ha OIIMOKY MpU pelIeHur (PU3NUECKHX 3a/1ad WM B YTBEPKICHUSAX Ha
Hay4YHBIE TEMBI U TAKOE K€ MPaBO APYroro.

INPEAMETHBIE PE3YJIBTATbBI

K xoHiy o0y4yenus B 7 Kjacce npeJMeTHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE JOJIKHBI OTPAXKaTh
c(OPMHPOBAHHOCTH Y O0YJAIOIIUXCS YMEHUI:

® [ICTI0JIb30BaTh MOHSATHS: (PU3MUEeCKHe W XUMHYECKUE SBJICHMSI, HAOJIIOJIEHUE, SKCIIEPUMEHT,
MOJieb, THIIOTE3a, EAMHMIBI (U3MYECKUX BEJIUYMH, aTOM, MOJIEKyJla, arperatHble COCTOSHUS
BemiectBa  (TBEpAOE, IKHUAKOE, Ta3000pa3HOE), MEXaHMYECKOE JBIKEHHE (paBHOMEpHOE,
HEpaBHOMEPHOE, MPSIMOJIUHEIHOE), TPaeKTOpUsl, paBHOACUCTBYIOIIAs cuia, nedopmanus (ympyras,
IJIACTUYECKas), HEBECOMOCTh, COOOIIAIOIINECS COCY/IbI;

epaznuuath sBieHUS (AudPy3us, TEmIoBOe ABMKEHHE YACTUI[ BEIIECTBA, PAaBHOMEPHOE
IBUKEHHE, HEPABHOMEPHOE JIBUKCHHE, MHEPIUs, B3aUMOJICHCTBUE TEll, paBHOBECHE TBEPIBIX TEM C
3aKpEeIUIEHHON OChIO BpallleHHs, TNepefada JaBJICHHUS TBEPABIMU TENaMH, XHIKOCTSIMH W Ta3aMH,
aTMoc(epHOe NaBlieHUE, TUIaBaHHE Tell, MPEBPAIllEHUs MEXaHWYECKOW PHEPIruu) MO OMUCAHHUIO UX
XapaKTepHBIX CBOMCTB M HA OCHOBE OIBITOB, JICMOHCTPUPYIOIINX JAaHHOE (PU3NYECKOE SIBIICHHE;

® pacro3HaBaTh MPOSBICHUE U3YYCHHBIX (DU3UUYECKUX SIBICHUHA B OKPYKAIOIIEM MHUPE, B TOM
yrciie PU3NYECKUe SIBJICHUS B MPUPOJIE: MPUMEPHI IBIKEHUS C PA3IUYHBIMU CKOPOCTSIMH B KUBOU U
HEXHUBOU NMPUPOE, NEHCTBHE CUJIBI TPEHUS B IPUPOJIE M TEXHUKE, BIUSHIE aTMOC(EPHOTO JTAaBICHUS
Ha JKUBOM OpraHu3M, IJlaBaHUE PbIO, PbIYaru B TEJE YeJIOBEKa, MPH ATOM MEPEBOAUTH MPAKTHUECKYIO
3ajady B yueOHYIO, BEICTISTH CYIIECTBEHHBIE CBOWCTBA (IPU3HAKH) (PU3UIECKUX SBIICHHIA;

® ONMCHIBATh H3YYECHHBIC CBOMCTBA Tel M (PUINYECKUE SBJICHHS, MCIONB3Ys (PUINYECKUE
BEJIMYUHBI (Macca, 00BhEM, MIIOTHOCTh BEIIECTBA, BPEMs, MyTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CHIIa
VIIPYTOCTH, CWJIa TSDKECTH, BEC Tella, CHJIa TPEHUs, NaBieHue (TBEPIOrO Tena, YKUAKOCTH, Tasa),
BBITAJIKMBAIONIAS CHJIA, MEXaHUUYeCKask paboTa, MOIHOCTD, MJIEYO CHUITBI, MOMEHT CHIIbI, KO3 PHUIHESHT
MOJIE3HOTO JCWCTBUS MEXaHW3MOB, KHHETHYECKas M TIOTCHIUANIbHAS DJHEPTHs), TPH OMHCAHUU
MPaBWJIbHO TPAaKTOBaTh (PU3WYECKUN CMBICT HCIIOJIB3yeMbIX BEIMYMH, UX OOO3HAYCHHS] W €IUHHIIBI
(GU3NYECKUX BEIMYMH, HAXOAUTh (POPMYIIBI, CBS3BIBAIOIINE [TAHHYIO (QH3WYECKYI0 BEIUYHUHY C
JOPYTUMHU BEJIMYUHAMH, CTPOUTH IPpapUKN U3y4EeHHBIX 3aBUCUMOCTEN (PM3UMUYECKUX BEIUYHH;

® XapaKTepu30BaTh CBOMCTBA Tel, (PU3MUECKHE SIBICHUS M IPOIECCHI, WCIOIB3ys MpaBHIIa
CIIO)KEHMsI cuil (BAOJb OAHOW MpsAMOH), 3akoH ['yka, 3akoH Ilackans, 3axkoH Apxumesna, NMpaBUIIO
paBHOBecHsl pblyara (0J0Ka), «30JI0TO€ MPABUIIO» MEXAHUKU, 3aKOH COXpPaHEHUS MeXaHW4YEeCKOU
SHEPIHH, MPH ATOM JaBaTh CIOBECHYIO (DOPMYIHMPOBKY 3aKOHA M 3aIHCHIBATH €r0 MaTeMaTHYECKOe
BBIpXKCHHE,

® O0BSCHATH (PU3MUECKUE SIBICHUS, TPOIECCHI M CBOMCTBA TEJ, B TOM YHUCIE M B KOHTEKCTE
CUTyallnid TPaKTUKO-OPUEHTHPOBAHHOTO XapakTepa: BBISBISATH MPUYMHHO--CICICTBEHHBIC CBSI3H,
CTPOUTH 00BCHEHUE U3 1—2 TOTUYECKUX IIaroB ¢ OMoOpoi Ha 1—2 W3y4eHHBIX CBONCTBA (PU3UUECKHX
SIBIICHH, (PU3NIECKUX 3aKOHA FITH 3aKOHOMEPHOCTH;

e peliaTh pacuy€THBIE 3a/audl B 1—2 NMEHCTBUS, UCIONB3Yys 3aKOHBI U (POPMYJIBI, CBS3BIBAIOIIHE
¢u3nveckre BEIMYMHBI: HA OCHOBE aHalIM3a YCIOBHS 3aJaddl 3aliChIBaTh KPAaTKOE YCIOBHE,
MOJICTABIATh (DM3MYECKHE BEIMYMUHBI B (HOPMYJBI U TPOBOAWTH PACUETHI, HAXOJIUTH CIPABOYHBIC
TaHHBIe, HEOOXOMMBIE JJISi PEIICHHs 3a/a4, OICHHBATh PEATMCTHYHOCTh MONYYCHHON (hHU3NIECKOH
BEJIMYUHBI;

® pacro3HaBaTh MPOOJIEMBI, KOTOPBIE MOXKHO DPEHIMTH NMPH MOMOIIM (PU3HUYECKHX METOJOB, B
OMMCAaHUU MCCIENIOBAaHUS BBIACIATH MPOBEpsieMOe MPEANoJoXKeHue (TUIOTe3y), paziudyarb U
WHTEPIPETUPOBATH TOTYYECHHBIA PE3yNIbTAT, HAXOAUTH OMIMOKH B XOJE OMBITA, ANATh BBHIBOJIBI 110 €r0
pe3ynbTaTam;

® [IPOBOJIUTH OMBITHI MO HAOMIONEHUIO (U3MUYECKUX SBICHUN WU (PU3NYECKUX CBOWCTB TEI:
¢dbopMynHMpoBaTh TpOBEpsSEMbIC TMPEANOJIOKEHUS, COOMpaTh YCTAHOBKY M3 IPEAJIOKEHHOTO
00opynoBaHus, 3aMIUCHIBATH XO/JI ONbITa U (POPMYITHPOBATH BHIBOIbL;



® BHIMOJIHATh INPSMbIE H3MEPEHHUs PACCTOSHUS, BPEMEHM, Macchl Tena, 00bEMa, CHIIBI U
TEeMIIEpaTypbl C HCIOJIb30BAHMEM AaHAJOIOBBIX U LMU(POBBIX MPHUOOPOB, 3aNUCHIBATh IMOKA3aHUS
puOOPOB ¢ YIETOM 3aJaHHON a0COTIOTHON MOTPEITHOCTH U3MEPEHUIA;

® [IPOBOJIUTh MCCJIEIOBAHWE 3aBUCUMOCTH OJHOM (U3MYECKOH BEIMYMHBI OT JApPYroil c
UCIOJIb30BAHUEM IPSAMBIX H3MEPEHUI (3aBUCHUMOCTU IIyTH PABHOMEPHO JABMIXKYIIEToCs Tela OT
BPEMEHHU [IBIDKEHHUS Tella, CHJbl TPEHHUS CKOJBKEHHS OT Beca Tela, KadecTBa 00pabOTKH
MIOBEPXHOCTEH Tel M HE3aBUCHUMOCTH CHIJIBI TPEHHS OT IUIOIIAAM CONPHUKOCHOBEHUS TeJl, CHIIbI
YOPYTOCTH OT Y/UIMHEHUS NPYKHUHBI, BBITAJIKUBAIOIIEH CHIIBI OT 00bEMA MOTPYKEHHOW YacTH Tena U
OT IJIOTHOCTH >XMJKOCTH, €€ HE3aBUCHUMOCTH OT IUIOTHOCTH Teja, OT INIyOMHBI, Ha KOTOPYIO
MOTPYKEHO TeJNo, YCIOBUH IJIaBaHUs TEJ, YCIOBHI PaBHOBECHs pbluara M OJIOKOB), y4acTBOBATh B
IUIAaHUPOBAaHUM Y4e€OHOI'0 HCCIEIOBaHMs, COOMpPATh YCTAHOBKY U BBINOJIHATH HU3MEPEHUs, Cleays
MPEUI0KEHHOMY TUTaHy, (PUKCHPOBATh PE3yAbTAThl MOJyYEHHON 3aBUCHMOCTH (PU3NYECKUX BEITUYMH B
BUJIE NTPEUIOKEHHBIX TAOIUI] U TPapUKOB, J€J1aTh BEIBOJBI 110 PE3yJIbTaTaM UCCIICA0BAHMS;

® [IPOBOJIUTh KOCBEHHBIC M3MEPEHUS (PM3MUECKUX BETUYMH (IUIOTHOCTH BEUIECTBA KUIKOCTH M
TBEPAOIO TeJa, CHJIa TPEHUS CKOJIbKEHUS, JaBJICHUE BO3/AYyXa, BbITAJIIKMBAIOIIAs CUia, JEHCTBYIOMIas
Ha TOTrPYKEHHOE B >KUIKOCTh TeJIO0, KO(POHUIMEHT MOJE3HOr0 JEeMCTBUS NPOCTHIX MEXaHU3MOB),
cienysl MPeAJIoKEHHON MHCTPYKIMM: MPU BBIIOIHEHUM U3MEPEHUN COOMpPaTh 3KCIEPUMEHTAIBHYIO
YCTQHOBKY M BBIYUCIISTH 3HAUEHNE UCKOMOW BEIMYHHBI;

e cOOITIOIaTh MPaBHJIa TEXHUKH O€30MaCHOCTH IPH padoTe ¢ 1a00opaTOpHBIM 000pYIOBAHHEM;

® yKa3bIBaTh NPUHIMIBI JEHCTBHA NMPHOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI, TEPMOMETD,
JMHAMOMETp, COOOIIAIONIMECs COCYAbI, OapoMeTp, pbluar, IMOABHMXKHBIA W HEHOJBMKHBIA OJIOK,
HaKJIOHHAsl IIJIOCKOCTb;

® XapaKTepU30BaTh MPUHIMIEI JCHCTBUS W3YYCHHBIX NMPUOOPOB M TEXHUYECKUX YCTPOHCTB C
OMOpOM Ha MX ONHMCAaHMS (B TOM 4HCIE: MOALIMIHUKU, YCTPOHCTBO BOAOIPOBOAA, TMIPaBIMUYECKUN
Ipecc, MaHOMETp, BBICOTOMEp, IMOPIIHEBOM HACOC, apeoMEeTp), HCIOJIb3ys 3HaHMS O CBOMCTBax
(bu3nyecKuX SIBICHUN U HEOOX0AUMbIE (PU3NYECKHE 3aKOHBI U 3aKOHOMEPHOCTH;

® [IPUBOANUTH MPHUMEPHI (HAXOIUTh MH(POPMALIMIO O MPUMEpax) MPAKTUYECKOTO HCIOIb30BaHUS
¢u3NyecKUX 3HAHWW B IMOBCEJAHEBHOM JKM3HM AJis oOecrieueHus 0€30IacHOCTH IpU OOpaIleHHH C
npubopaMM M TEXHHYECKUMH YCTPOHCTBaMH, COXpAaHEHMs 3/10pOBbsi M COOJIOACHUS HOPM
9KOJIOTMUYECKOTO TIOBEJIEHUS B OKPY’KaloIlel Cpefe;

® OCYILIECTBJIATh OTOOP MCTOYHHMKOB HMH(popManuu B VHTepHETe B COOTBETCTBUH C 3aJlaHHBIM
MIOMCKOBBIM 3aIIPOCOM, Ha OCHOBE MMEIOIINXCS 3HAHUN M MyTEM CpaBHEHMs Pa3IMYHbIX UCTOUYHUKOB
BBIIETISITH MTH(POPMAIUIO, KOTOPAsl SABJIIETCS IPOTUBOPEUMBON MIIH MOXKET OBITH HEJOCTOBEPHOIA;

® IICTIOJIb30BAaTh MPHU BBINOJHEHUH Y4YEOHBIX 3aJaHUN HAy4YHO--TIOMYJSIPHYIO JIUTEpaTypy
(bU3NYECKOro Co/epKaHusl, CIIPaBOYHbIE MaTepHalibl, pecypchl cetu WMHTepHeT, BiajeTh mpuéMamu
KOHCIEKTUPOBAHHUSA TEKCTa, MpeoOpa3oBaHus MHPOPMAILIMK U3 OJAHON 3HAKOBOM CHCTEMBI B IPYTYIO;

®Co3/1aBaTh COOCTBEHHBIE KpaTKHE IHChMEHHbIE M YCTHbIE COOOIIEHUS Ha OCHOBE 2—3
MCTOYHHUKOB HMH(OpPMALUN (PU3MUECKOTO COJCpXKaHUSA, B TOM 4YHUCIE MYyOJMYHO JenaTh KpaTKue
COOOIIIEHUs O pe3yJIbTaTax MPOEKTOB MM YYEOHBIX HCCIIeI0BaHUM, IPU ATOM I'PaMOTHO MCHOJIb30BaTh
M3YyYEHHBIN MOHATUHHBIN anmapar Kypca (pU3HKH, COPOBOXKIATh BHICTYINICHHE MTPE3CHTAIHEH;

® [IpH BBINOJIHEHUH YY€OHBIX TPOEKTOB U UCCIEIOBAHUM pacipenensTh 00S3aHHOCTH B TPYIIE B
COOTBETCTBUH C IOCTABJIEHHBIMH 3aJauaMH, CJIEAUTH 32 BBIIIOJHEHUEM IIaHA JEWCTBUN, aJeKBATHO
OLIEHUBATh COOCTBEHHBIH BKJIQJA B JEATEIbHOCTb TPYMIbI, BBICTPaWBaTh KOMMYHHMKATHBHOE
B3alMO/ICIICTBHE, YUUTHIBAsI MHEHUE OKPYKAIOIIHX.

K kon1y o0y4enus B 8 Kkiacce npeaMeTHbIE pe3ynbTaThl Ha 0230BOM YPOBHE JIOJKHBI OTPaXaThb
c(hOpPMHUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUN:

® IICTIOJIb30BATh MOHATHS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JBM)KEHUE aTOMOB M MOJIEKYJ,
arperaTHble COCTOSIHMS BEILECTBAa, KPHCTAIMYECKUE U aMop(Hble Tela, HACBIIICHHBIA |
HEHACBIILEHHBIHN Map, BIAXXHOCTh BO3AyXa, TEMIEpaTypa, BHYTPEHHSSA SHEPIHsl, TEMJIOBOM JBUraTelb,
AJIEMEHTAPHBIN  AJNEKTPUUECKUI 3apsijl, DSJCKTPUUYECKOEe TOoJie, NPOBOJHUKH U  JTUDICKTPUKH,
MOCTOSIHHBIN 3JIEKTPUYECKHUI TOK, MArHUTHOE TOJIE;



® pa3MyaTh ABJICHUS (TEIUIOBOE paCIIMpPEHUE U CxKaTHe, TeIionepeaaya, TemIoBoe paBHOBECHE,
CMauMBaHUE, KaNWUISPHbIE SBJICHUS, WCIApeHHe, KOHJEHCAllMs, IUIaBJICHUE, KpUCTAILTU3alus
(oTBepaeBaHMEe), KHUIEHUE, Teruionepeaadya  (TEIJIONPOBOAHOCTb, KOHBEKLHUS, H3JIyYCHHUE),
ANEeKTpU3aLUs Tell, B3aUMOJICHCTBUE 3apsAA0B, NEHCTBUS SJIEKTPUUECKOr0 TOKa, KOPOTKOE 3aMbIKaHUE,
B3alMO/JICIICTBME MAarHUTOB, AEHCTBME MAarHUTHOI'O MOJIS HAa MIPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAS
MHYKIIMS) 110 ONKMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, IEMOHCTPUPYIOIIUX JaHHOE
¢busnveckoe SIBICHHE;

® pacro3HaBaTh MPOSBICHUE U3YYCHHBIX (DU3UYECKUX SIBICHHUHA B OKPYKAIOIIEM MHUPE, B TOM
yucie (U3NUeCKUe SABICHUS B IMPHUPOJE: MOBEPXHOCTHOE HATSHKEHHWE W KalUWJUIPHBIC SBJICHUS B
IpUpoJe, KpPUCTALIBI B mpuponae, udinydeHue CosHa, 3aMep3aHue BOJOEMOB, MOpPCKUE OpH3HI,
o0Opa3oBaHHe pOCHI, TyMaHa, WHEs, CHEra, JJIEKTpUYECKHE SIBICHUS B aTMocdepe, dIEKTPHUIECTBO
KUBBIX OPraHU3MOB, MarHUTHOE T10JI€ 3eMJTH, JIpeii( MOITI0COB, POJIb MATHUTHOTO TOJIS JJIS JKU3HH Ha
3emiie, MOJIAPHOE CHUSIHHME, MPU 3TOM MEPEBOJUTH MPAKTHUUECKYIO 33Jady B Y4eOHYIO, BBLICIATH
CYIISCTBCHHBIC CBOMCTBA (IPU3HAKH ) (PU3NICCKUX SBICHUIA;

® ONHMCHIBATh HW3YYCHHBIC CBOWMCTBA Tel M (PU3UYECKUE SBJICHHS, HCIONB3Yys (DU3HMUecKHe
BEJIMYMHBI (TeMmIepaTypa, BHYTPEHHsISI SHEpPrus, KOJMYECTBO TEIJIOTHI, YJeNIbHas TEMI0EMKOCTh
BELIECTBA, YJAEJbHAs TEIUIOTa IUIABJICHMS, y/AeJbHAas TEIUIOTa MapooOpa3oBaHus, yJelbHasl TEIoTa
CrOpaHus TOIUIMBA, KOX(P(GUIMEHT TOJIE3HOTO JEHCTBUS TEIJIOBOW MAIMHBI, OTHOCHTEIbHAs
BJIQXKHOCTh BO3/1yXa, 3JIEKTPUUECKUN 3apsi/l, CUJIa TOKA, FIEKTPUUECKOE HAIPSHKEHUE, COIPOTUBIICHNE
MIPOBOJHHKA, YJEIBbHOE COMPOTHUBIICEHUE BEUIECTBA, pabOTa U MOIIHOCTH 3JIEKTPUUYECKOTO TOKA), MpU
ONMCAaHWM TIPAaBHIILHO TPAKTOBAaTh (DU3MUYECKHH CMBICI HCIOJIB3YEMBIX BEIHYMH, OOO3HAYCHUS W
eAUHULIBI (PU3UYECKUX BEIMYUH, HAXOAUTH (POPMYIIbI, CBA3BIBAIOIINE JAaHHYIO (PU3UUYECKYIO BETHUUHY
C IPYTMMU BEITMYMHAMH, CTPOUTH TPAPUKH U3YICHHBIX 3aBUCUMOCTEH (PM3MUECKUX BEIHYHH;

® XapaKTepu30BaTh CBOMCTBa Tel, (U3UYECKUE SIBICHUS M IPOLECCHI, HCIOJIb3Ysl OCHOBHBIE
IIOJIOKEHHS MOJIEKYJISIPHO--KUHETUYECKON TEOPUU CTPOEHMS BELIECTBA, MPUHIMII CYNEPIO3ULINN
MoJiel (Ha Ka4yeCTBEHHOM YPOBHE), 3aKOH COXpaHEHHUs 3apsijia, 3akoH OMa [ ydacTKa IeMu, 3aK0H
Jxoyns—JleHna, 3aKOH COXpaHEHHs YHEPTUH, IIPU 3TOM JaBaTh CJIOBECHYIO (hOPMYIMPOBKY 3aKOHA U
3aMuChIBaTh €T0 MATEMaTUUYECKOE BhIPAKEHHUE;

® 00BACHATH (PU3UUECKHE MPOIIECCHl M CBOWCTBA Te, B TOM YWCJIE€ M B KOHTEKCTE CHUTYyallHid
MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISABIATh IMPUUYUHHO-CIEACTBEHHBIE CBSI3U, CTPOUTh
o0bsicHeHUE U3 |—2 TOTHUECKUX IIaroB C OMOpoil Ha 1—2 M3y4eHHBIX CBOMCTBA (PM3NYECKUX SIBJICHUH,
(bU3NYEeCKHX 3aKOHOB UM 3aKOHOMEPHOCTEH;

e pemaTh pacy€THbIC 3a/aud B 2—3 JEHCTBUS, UCIOJIb3Ys 3aKOHBI U (OPMYJIbI, CBSI3bIBAIOLIHNE
¢u3nyecKre BETMYUHbBI: HA OCHOBE aHAJIM3a YCJIOBHS 3ajjau 3allMChIBaTh KPATKOE YCIOBUE, BBISBIATh
HEJOCTAaTOK JaHHBIX JIsi pElIeHUs 3a7aud, BHIOMpATh 3aKOHBI U (QOpMyIbl, HEOOXOIUMBIE A €&
pelleHns, MPOBOAUTh Pacdy€Thl M CpPaBHHUBATh IOJIYYEHHOE 3HaYeHHEe (U3NYECKOW BEIUYUHBI C
W3BECTHBIMU JaHHBIMH;

® pacrio3HaBaTh MPOOJEMbl, KOTOPbIE MOXHO PEIIUTh HPHU MOMOLIM (PU3NYECKHUX METOJIOB,
UCIIONIb3YSl OINHCAaHUE MCCIEAOBAaHUSA, BBIICIATH IPOBEPSEMOE MPEANOIOKEHHE, OLIEHUBAThH
MPaBUIILHOCTh NOPSAJIKA MPOBEECHUS NCCIEA0OBAHUS, 1€71aTh BHIBOBL;

® [I[POBOJIUTH OMBITHI MO HAONIOEHUI0 (PU3NYECKUX SBIECHUN WM (U3MYECKUX CBOWCTB TeI
(KanmuJUIApHBIE SIBICHUS, 3aBUCUMOCTh JABICHHUS BO3JyXa OT €ro o0bEMa, TeMIepaTypbl, CKOPOCTH
mpolecca OCThIBAHHWS W HarpeBaHHWsl MPU M3JIYyYEHWU OT IIBeTa H3Jydaroleidl (Iorjoaroniei)
MIOBEPXHOCTU, CKOPOCTh HUCIAPEHUs BOJBI OT TEMIIEPATYpPbl KUAKOCTH M IUIOIIAIN €€ MOBEPXHOCTH,
ANEKTpU3alus Tell U B3aUMOJEUCTBUE DJIEKTPUUECKHUX 3apsAl0B, B3aUMOJEWUCTBHE TOCTOSHHBIX
MarHuTOB, BU3YyalIU3alllsi MAarHUTHBIX MOJIEH MOCTOSHHBIX MarHUTOB, JEUCTBUSI MArHUTHOTO IOJS Ha
MPOBOJAHUK C TOKOM, CBOMCTBA AJIEKTPOMAarHMTa, CBOMCTBA 3JEKTPOJBUTATENS MOCTOSHHOTO TOKA):
dbopMyIHpOBaTh TpOBEpsSEMbIE TMPEANOIOKEHUS, CcOoOUpaTh YCTAaHOBKY M3 NPEAJIOKEHHOTO
000pyIOBaHUs, OMUCKHIBATH XO/1 ONbITa U (DOPMYIHPOBATH BHIBObL;

® BBLINOJIHATh MPSIMbIE M3MEPEHUsI TEMIIEpaTypbl, OTHOCUTEIBHOM BIAXKHOCTH BO3/1yXa, CHUJIBI
TOKa, HAMpPSHKCHHUS C HCIIOJIb30BAHMEM AaHAJIOTOBBIX MPUOOPOB M NATYHKOB (PU3MYECKHX BEIHYMH,
CpPaBHUBATH PE3YJIbTAThI U3MEPEHUH C YIETOM 3aJaHHON aOCOMIOTHOM MOTPEIIHOCTH;



® IPOBOJINTH HWCCJICAOBAHUE 3aBUCUMOCTH OJHOW (DU3MYECKON BEIWYUHBI OT JAPYrod C
UCTIOJIb30BAHUEM NPSAMBIX H3MEPEHUH (3aBUCHMOCTH COINPOTHBIICHHUS IMPOBOJHHMKA OT €r0 JUIMHBI,
IUTOIIAM TIOTIEPEYHOr0 CEYEHUS M YAEIBHOTO CONMPOTHBIICHHS BEIIECTBA MPOBOJHHUKA, CHIIBI TOKA,
WIYLIETO 4Yepe3 MPOBOIHUK, OT HANPSDKEHHs Ha MPOBOJHUKE, MCCIEAOBAHUE IOCIEIOBATEIBHOTO U
NapajyieIbHOTO COCTUHEHUN MPOBOJHHUKOB): IUIAHUPOBATh HCCIEIOBAaHUE, COOMpPATh YCTAaHOBKY M
BBITIOJIHATh M3MEPEHUs, Clenys NPEeUIOKEHHOMY IUIaHy, (UKCHPOBATh PE3yiIbTaThl MOIYYEHHON
3aBUCHMOCTH B BUJIC TaOJUI U Tpa)MKOB, JIENaTh BEIBOJIBI [0 PE3yJIbTaTaM HUCCIICIOBAHMS;

® IPOBO/IUTH KOCBEHHBIC U3MEPEHUS (PU3NUECKUX BEIMUYMH (y[AeIbHAas TEIUIOEMKOCTh BEIIECTBA,
COIPOTHUBIIEHHE MPOBOAHUKA, pab0Ta ¥ MOLIHOCTh HJIEKTPHUECKOTO TOKA): INIAHUPOBATh U3MEPEHUS,
cOOMpaTh SKCHEPUMEHTAJIBHYIO YCTAaHOBKY, CJEIys IPEIUIOKEHHOH WHCTPYKIMU, W BBIYUCIATH
3HAYEHHE BEINYNHBI;

e cOOIIIOIaTh MPaBHJIa TEXHUKH O€30MaCHOCTH MPH paboTe ¢ J1a00paTOpHBIM 000pYIOBAaHHEM;

® XapaKTepU30BaTh MPUHIMIBI JCHCTBHUS H3YYCHHBIX MPUOOPOB M TEXHUYECKUX YCTPOMCTB C
OIOPOM Ha WX ONMUCaHUs (B TOM YHCIIE: CUCTEMa OTOIUICHHS JOMOB, TUTPOMETp, MapoBas TypOHHa,
aMIIepMETp, BOJIFTMETpP, CUETYMK ODJICKTPHUUECKOH OHEPrHH, O3JICKTPOOCBETHTENBLHBIE TPHOOPHI,
HarpeBaTejbHbIC 3JICKTPONPUOOPHI (IPUMEPHI), AIEKTPUUYCCKUE MPEIOXPAHHUTENH, JICKTPOMArHMT,
ANIEKTPOJBUraTEIb IMOCTOSHHOTO TOKa), HCIIONB3YyS 3HAHHUS O CBOWCTBAX (DM3MUYECKHUX SIBICHUH H
HE00X0MMBbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

® Pacro3HaBaTh MPOCTHIE TEXHUYECKUE YCTPOWCTBA M M3MEPUTEIbHBIC MPHOOPHI IO CXEMaM H
CXEMAaTHYHBIM PHCYHKaM (KHIKOCTHBII TEPMOMETpP, TEPMOC, NCHXPOMETp, TMTPOMETP, IBUTATEIb
BHYTPEHHETO CrOpaHHUs, JJIEKTPOCKON, pPEOCTaT), COCTABIATh CXEMBI JJIEKTPUYECKHX Meneil ¢
MIOCJIEI0BATENbHBIM M TapajlIeIbHBIM COCIMHEHHEM DJIEMEHTOB, pa3jinyasi yCJIOBHBbIC 0003HAuCHHS
JJIEMEHTOB JIEKTPUUYECKUX LIETIEH;

® IPUBOJUTH MPUMEPHI (HAXOAUTh WHPOPMAIHMIO O MpUMeEpax) MPaKTUYECKOTO HCIOIb30BAHMUS
¢u3MUeCKUX 3HAHWH B MOBCEAHEBHOM KM3HU Uil oOecriedyeHHs O€30MacHOCTH MpU OOpalieHuH C
npubopaMu W TEXHUYECKUMH YCTPOWCTBAMHU, COXPAHEHHS 3]I0POBbS M COOJIIOJCHUS HOPM
HKOJIOTUYECKOTO MOBE/ICHUS B OKPYKaIOLIeH cpele;

® OCYIIECTBIIATh MOMCK WH(pOpMAIMU (U3MYECKOTO coaepkaHus B HHTepHeTe, Ha OCHOBE
UMEIOLINXCS 3HAHUM M IyTéM CpaBHEHHUS JOMOJHUTEIBHBIX MCTOYHHKOB BBIIENATH MH(OpManuio,
KOTOpas SIBJISIETCS IPOTHBOPEUYMNBON HITH MOXKET OBITh HEJOCTOBEPHOM;

® JICTIOJIL30BAaTh TIPH  BBITIOJIHEHWM YYEOHBIX 33JaHUi HAyYHO--TIOMYJSIPHYIO JIUTEPATypy
(bHU3MUECKOTO CONepKaHUs, CIPaBOYHBIE MaTepUallbl, pecypchl ceTd MHTEepHeT, BIaaeTh NpuéMamu
KOHCIIEKTHPOBAHHS TEKCTa, IPeoOpa3oBaHus MHPOPMAIIMK U3 OJHOM 3HAKOBOM CHCTEMBI B JAPYTYIO;

® CO3/1aBaTh COOCTBEHHBIE MMICHMEHHBIE U KPATKUE YCTHBIE COOOLIeHNUs, 00001mast nH(opMannio
U3 HECKOJIBKUX HCTOYHUKOB (PU3NYECKOrO COAEp)KaHWs, B TOM YHUCIE IMyOJMYHO MPEACTaBISATH
pe3yabTaThl MPOSKTHON WIIM MCCIEIOBATENBCKON NEeSTeTHHOCTH, IPU 3TOM TPAaMOTHO HCIOJB30BATh
M3y4YCHHBIN MOHSATUIHBIN anmnapar Kypca (U3UKH, COTPOBOXKIATh BBICTYILICHHE TPE3CHTAIINEH;

® [IpY BBIMOJHEHUH YICOHBIX MPOSKTOB U MCCIIETOBAHUI (DU3UUSCKHUX MPOIIECCOB PACHPEICIATh
00SI3aHHOCTH B IPYIITIE B COOTBETCTBUH C TIOCTABICHHBIMHU 3a/1a4aMH, CJICJIUTh 3a BBITIOJIHCHUEM IIJTaHa
IEUCTBHI M KOPPEKTUPOBATH €T0, aJeKBaTHO OLICHUBATh COOCTBEHHBIH BKJIa/l B JESITEILHOCTD IPYIIIIHI,
BBICTPANBAaTh KOMMYHHKATHBHOE B3aMMO/ICHCTBHE, MPOSBIISIS TOTOBHOCTD pa3peniath KOHQIUKTHI.

K koHIly 00y4eHus B 9 Kkjaacce mpeaMeTHbIE Pe3y/IbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPaXKaTh
C(OPMHPOBAHHOCTH y O0YJAFOIINXCS YMEHUH:

®UICIIONIB30BAaTh  TOHATHSA:  CHCTeMa  OTcyéra, MarepualbHas  TOYKa,  TPACKTOPHS,
OTHOCHTEIBHOCTh MEXAaHHYECKOTO MABIKEHUs, aedopmanus (ympyras, IUIacTHYecKas), TpEHHE,
[IEHTPOCTPEMHUTEIBHOE YCKOPEHNE, HEBECOMOCTh U MEPErpy3KH, LEHTP THKECTH, a0COIIOTHO TBEPI0E
TENO, LEHTP TSHKECTH TBEPAOrO Tella, paBHOBECHUE, MEXaHMUYECKHE KOJICOAHWS W BOJIHBI, 3BYK,
UHQpa3ByK M YJIbTPA3BYK, HJICKTPOMAarHUTHHIC BOJHBI, IIKaJa 3JIEKTPOMAarHUTHBIX BOJIH, CBET,
OJMM30PYKOCTh M JalbHO30PKOCTh, CIEKTPhI MCIYCKAaHHS M TOTJOIIeHHs, aibda-, Oeta- u ramma-
U3JTy4CHHS, H30TOMBI, SJCPHAst SJHEPTeTHKA,;

epaznuyarh SBICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJIMHEHHOE JBHKCHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE BM)KEHHE, CBOOOJHOE MaJIcHHE TeJ, PABHOMEPHOE IBMKEHHE MO



OKPYKHOCTH, B3aUMOJEHCTBHE TEJN, PEaKTHBHOE JBHKEHHUE, KoJeOaTenbHOE IBIKEHHE (3aTyXarolue
U BBIHY)KJCHHbIE KoJjeOaHMs), Pe30HAHC, BOJIHOBOE JBMXKCHHE, OTPaKEHHE 3BYKa, MPSIMOJIMHEIHOE
pacnpocTpaHeHHe, OTPaKCHHWE M MPEIOMIICHHE CBETa, IIOJHOE BHYTPEHHEE OTpakKEHHE CBETa,
pasnoxkeHue O€oro cBeTa B CIEKTP U CIOXKEHUE CHEKTPAIbHBIX I[BETOB, IHUCHEPCHS CBETA,
€CTECTBEHHAsl PAJMOAKTHBHOCTh, BOZHUKHOBCHUE JINHEWYATOTO CIIEKTPA U3ITYYCHHUS) 110 ONMHCAHHUIO UX
XapaKTepHBIX CBOMCTB U HA OCHOBE OIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBIICHUE,

® Pacrio3HaBaTh NPOSBICHUE HM3YYCHHBIX (U3MYECKUX SBICHUH B OKpYXamoleM MHpE (B TOM
qrcie (GU3NYECKHE SBICHUS B IPUPO/IE: IPWIIMBBI M OTIUBHI, IBIDKEHHE TU1aHeT COJTHEYHOH CUCTEMBI,
pPEaKTHBHOE JBW)KCHUE >KUBBIX OPraHU3MOB, BOCHPHUATHE 3BYKOB >XMBOTHBIMHU, 3EMIICTPSCEHHE,
celiCMMYeCKHe BOJHBI, I[yHaMH, 3XO, I[BETA TEJN, ONTHYECKHE SBJICHUS B NPHPOJE, OMOIOTHYECKOe
NeWCTBUE BUAUMOTO, yIbTPA(pUOJIETOBOTO W  PEHTICHOBCKOTO  M3JIyYCHHH, €CTECTBEHHBIH
pagroaKTUBHBIH (DOH, KOCMHUYECKHE JIy4H, PaJUOAKTHBHOE H3IydeHHE NPUPOTHBIX MHHEPAJIOB,
JeCTBUE PATUOAKTUBHBIX U3YYEHUN HA OPraHU3M YeNlOBeKa), IPH 3TOM MEePEBOIUTH MPAKTHIECKYIO
3a7a4y B y4eOHYIO, BBICISTh CYILIECTBEHHbBIE CBOWCTBA (MIPU3HAKN) (DPU3NYECKUX SBICHUN;

® ONMCHIBATH HW3YUCHHBIC CBOWCTBA TeN W (U3MYECKUE SBICHUS, HCIONB3Ys (PHU3HUECcCKue
BEIMYMHBI (CpelHss W MTHOBEHHAas CKOPOCTh Tella MpPHU HEPAaBHOMEPHOM JBIDKEHHH, YCKOPEHHE,
nepeMelieHue, MmyTb, YrioBas CKOpOCTb, CHJa TPEHHMS, CHJIa YIPYTOCTH, CHIIA TSHKECTH, YCKOPEHHUE
CBOOOJHOTO TaJICHUs, BEC TeJa, UMIYJIbC TeJa, UMITYJIbC CHJIBI, MEXaHHUeCKasi paboTa U MOIUIHOCTH,
NOTCHIMAbHAs SHEPrusl Tejia, TMOAHATOrO HaJ TOBEPXHOCTHIO 3EMJIM, IMOTEHIMAIbHAs SHEPTus
CKaTOW TPYKWHBI, KUHETUYECKas HSHEPTUs, TOJHAs MEXaHWYeCKash SHEprus, MepuoJ M YacToTa
KoNeOaHMii, [UIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTAa TOHA, CKOPOCTH CBETa, IIOKa3aTeib
MPEJIOMIICHUSI Cpellbl), MPH ONMCAHWH TPABHIIBHO TPAKTOBATH (PU3UYECKUN CMBICT HCIOIB3yEeMBIX
BEJINYMH, OOO3HAYCHUS M EAMHUIBI (PU3NYECKUX BEIWYHMH, HaXOAUTHh (HDOPMYIIBI, CBS3BIBAIOIINE
TaHHYIO (U3MUYECKYI0 BEIMYMHY C JPYTMMH BEIUYMHAMH, CTPOUTH TpapuKd H3YYCHHBIX
3aBUCUMOCTEH (PU3MUECKUX BEINYMH;

® XapaKTepu30BaTh CBOWCTBA TeJ, (U3NYECKHE SBICHHUS ¥ TPOIECCHl, HCHOIB3YS 3aKOH
COXpaHEHHS DHEPrHH, 3aKOH BCEMHUPHOTO TATOTCHUS, NPHHIUI CYNEPIO3UINA CHJI, TPHHIUI
oTHocuTenbHOCTH ["amuinesi, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUS MMIIYJIbCA, 3aKOHBI OTPAXKEHUS U
MIPEJIOMJICHHUSI CBETA, 3aKOHBI COXPAHEHUS 3apsI0BOTO M MAacCOBOTO YHUCEI NMPH SACPHBIX PEaKIUsX,
IIPU ATOM JIaBaTh CJIOBECHYIO ()OPMYIMPOBKY 3aKOHA U 3alIUCHIBATh €0 MAaTeMaTHUECKOE BBIPaKEHUE;

® O0BSCHATH (PU3MYECKHE IMPOIECCHl M CBOMCTBA TEJ, B TOM YHCIE M B KOHTEKCTE CHUTYaIlHi
MPAKTUKO-OPHEHTHPOBAHHOTO XapaKTepa: BBIBIATh TNPUYNHHO--CICICTBEHHBIE CBSI3U, CTPOUTH
00bsiICHeHUE U3 2—3 JIOTMUECKUX 1IaroB ¢ OMOpoi Ha 2—3 M3y4YEHHBIX CBOMCTBA (PM3NYECKUX SBJICHUH,
(bu3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEN;

e pemaTh pacy€THbIC 3a7au (ONMHUPAIOIIMECS Ha CUCTEMY U3 2—3 ypaBHEHUIN), UCIIOJIb3Ys 3aKOHbI
U (opMyIibl, CBA3BIBAIOIINE (PU3UUYECKUE BEIMYUHBI: HA OCHOBE aHAJIN3a YCIIOBHS 3aJ[auyl 3allMChIBATh
KpaTKoe yCJIOBHUE, BBISBIATH HEJJOCTAIOIINE MITH N30BITOYHBIEC TAHHBIE, BRIOUPATh 3aKOHBI U (DOPMYJIHI,
HEOOXOAUMBIE Ui PELICHHs], MPOBOAUTH PACUYETHl U OIEHHMBATH PEATHUCTUYHOCTH IOJyYEHHOTO
3Ha4YeHUsT PU3NIECKOI BETMUNHBL,

e pacro3HaBaTh NpPOOJEMbI, KOTOPbIE MOXKHO PELIUTh MPU MOMOIIM (PU3HUECKUX METOJIOB,
UCTOJNb3ysl ONUCAHWE MCCIIEOBAaHUS, BBIIEIATh IPOBEpPSEMOE MPEANOIOKEHHE, OICHUBATh
MPaBUIHLHOCTH TIOPS/IKA TIPOBENECHUS UCCIICAOBAHUS, AETaTh BBIBOABI, MHTEPIPETHPOBATH PE3yIbTaThI
HaOJIOCHUH U OIIBITOB;

® [IPOBOJIUTH OMBITHl TIO HAOTIOACHUIO (U3NYECKUX SIBICHUH WM (DU3UIECKUX CBOWCTB Te
(n3ydeHne BToporo 3akoHa HproToHa, 3aK0HA COXpaHEHUs SHEPTUH, 3aBUCHMOCTH TIEpHO/Ia KoJIeOaHuit
NPYKUHHOTO MAasiTHUKAa OT MAacChl Tpy3a W >KECTKOCTU NPYKUHBI M HE3aBHCUMOCTH OT aMILTUTY/bI
MaJbIX KOJICOaHWI, MPSIMOJIMHEHHOE PACHpOCTPAaHEHHE CBETA, Pa3lIOKEHHE OEoro cBeTa B CIIEKTD,
U3yuyeHHE CBOMCTB HM300paKeHHs B IUIOCKOM 3€pKaje M CBONCTB H300paKeHHs IpeaMeTa B
coOuparomieli TMH3e, HaOJII0JJeHNE CIUIONIHBIX M JINHEHYATHIX CIIEKTPOB M3IYYEHHUS): CAMOCTOSTEIBHO
coOMpaTh YCTaHOBKY U3 H30BITOYHOrOo Habopa OOOpYZOBaHHS, OMMUCHIBATH XOJA ONbITA U €ro
pe3ynbTaThl, POPMYIUPOBATH BHIBOIBI;



® [IPOBOJIUTH NPH HEOOXOAMMOCTH CEpPHIO NPSAMBIX W3MEPEHUH, ONpEeNsas CpelHee 3HaueHue
n3MepsieMor BeTUYHHBI (POKYCHOE pacCTOsTHUE COOMPAFOIIEH JTUH3BI), 000CHOBBIBATH BHIOOP CIIoco0a
U3MepeHus (M3MEPHUTEIBHOTO PHOOopa);

® [IPOBOJIUTH MCCIIEJJOBAHUE 3aBUCUMOCTEH (M3UYECKUX BEIUYMH C HUCHOJIb30BAHHUEM IPSAMBIX
U3MEpEeHUH (3aBUCUMOCTh IYTH OT BPEMEHHM IIPU PABHOYCKOPEHHOM JBIM)KEHUM O€3 HadalbHOU
CKOPOCTH, IepuoJa KoyieOaHUl MaTeMaTH4eCKOro MasTHHKA OT JJIMHBI HWUTH, 3aBUCHUMOCTH YIJa
OTPaKEHMsI CBeTa OT YyIVla MaJeHUs W yIJla MpeJoMJIeHHUs OT Yyrjia MaJAeHMs): IUIAHUPOBAaTh
UCCIICIOBAaHUE, CAMOCTOSITENIbHO COOMpATh YCTAaHOBKY, (UKCHUPOBATH pPE3yJIbTaThl IOJY4E€HHOU
3aBUCUMOCTH (PM3MYECKUX BEIMYMH B BHJE TaONMIl M TpaUKOB, AeJaTh BBIBOJBI IO pe3yibTaTaM
HCCIIEIOBaHMS;

® [IPOBOJIUTh KOCBEHHbIE M3MEpPEHUs (PU3MUECKUX BEIMYUH (CPEIHssl CKOPOCTh U YCKOpEHHE
TeJla IPU PaBHOYCKOPEHHOM [BM)KEHUH, YCKOPEHHE CBOOOJHOrO MaJeHUs, KECTKOCTb IPY)KUHBI,
KOX(QQHUIHUEHT TpPEeHUs CKOJBXKEHHUS, MeXaHudeckas paboTa M MOIIHOCTb, YacTOTa M TEPHOJ
KoJIeOaHUH MaTeMaTH4YeCKOro U MPYKUMHHOI'O MAasTHUKOB, ONTHYECKass CHila cOOMparoleil JIMH3BI,
panMoOaKTUBHBIA (OH): TUITAHUPOBATh M3MEPEHHS, COOMpATh OSKCIEPUMEHTAIBHYIO YCTaHOBKY U
BBINOJIHATh W3MEPEHUs, Cleys MNpeIIoKEHHOM HHCTPYKLUH, BBIYMCIATH 3HAUEHUE BEIMYMHBI U
aHAJIM3UPOBATH IOJTYYEHHBIE PE3YJIbTAThI C YUETOM 3a/1aHHOM MOrPEIIHOCTH U3MEPEHNUI;

e co0III0/1aTh NPaBHJIa TEXHUKH O€30I1aCHOCTH ITPU paboTe ¢ 1a0opaTOpHBIM 000pYI0OBaHUEM;

® pa3IM4yaTh OCHOBHBIE NPU3HAKU M3YYEHHBIX (U3MUECKMX MoOjesel: MarepuaibHas TO4YKa,
a0COMIOTHO TBEPAOE TENO, TOYEUHBIH HCTOUYHUK CBETA, Jyd4, TOHKas JIMH3a, IUIAHETapHas MOJeb
aToMa, HYKJIOHHAsl MO/IeJIb aTOMHOTO $1/1pa;

® XapaKTepu30BaTh MPUHIMIIBI ACHCTBUS U3YyYCHHBIX NMPUOOPOB U TEXHUYECKUX YCTPOMCTB C
OIOPOH Ha UX OMMCaHUs (B TOM YHUCIE: CIMIOMETP, JaTYUKU MOJOKEHUS, PACCTOSIHUS U YCKOPEHUs,
pakera, 3XO0JIOT, OYKH, MEPUCKOI, (hoToammapar, ONTHYECKHE CBETOBOJbI, CIEKTPOCKOIN, J03UMETD,
KaMmepa BuibcoHa), Hcmonb3ys 3HAaHUSA O CBOMCTBax (U3MUYECKUX SBIEHHH M HEOOXOIUMbIe
(u3nyecKkre 3aKOHOMEPHOCTH;

® IICIIOJIB30BATh CXEMBl M CXEMATUYHBIE PHUCYHKM HW3YYEHHBIX TEXHUYECKHX YCTpOICTB,
U3MEPUTENIbHBIX MPUOOPOB M TEXHOJOTMYECKUX IPOLIECCOB MPU PEIIEHUH Y4eOHO--TIPAKTUYECKUX
3ajJ]a4, ONTHYECKUE CXEMBbI JUIs TOCTPOEHUS U300pakeHUH B IIJIOCKOM 3epKajie U coOuparomeil TuHse;

® [IPUBOJIUTH NMPUMEPHI (HAXOAUTHh MH(POPMAILUIO O NMPUMEPAX) MPAKTUUECKOTO HUCIIOJIb30BAHUS
¢u3NyecKUX 3HAHWW B IMOBCEAHEBHOM JKM3HM AJis oOecrieueHus 0€30IacHOCTH IpU OOpaIleHHH C
npubopaMM M TEXHHYECKUMH YCTPOMCTBaMH, COXpAaHEHHMs 3/10pOBbsl M COOJIOACHUS HOPM
9KOJIOTMUYECKOTO TIOBEJICHUS B OKPY’KaIOLEH Cpene;

® OCYILIECTBJISATh NMOMCK MHpOpMaUK (U3MUECKOro cojiepkaHus B VIHTepHeTe, caMOCTOATENbHO
bopmMynupys TOMCKOBBIA 3allpoC, HAXOAWTh IMYTH ONPEAETCHHUS JOCTOBEPHOCTH MOIYUEHHOM
nH(OpMAaILIK HAa OCHOBE UMEIOIINXCS 3HAHUHM U JTOTIOJTHUTEIbHBIX HCTOYHUKOB;

® ICTIOJIb30BATh MPHU BBINOJHEHUH Y4YEOHBIX 3aJaHUN HAyYHO--TIOMYISIPHYIO JIUTEpaTypy
(bU3NYECKOTro Co/epKaHus, CIIPABOYHBIE MaTepHalibl, pecypchl ceTu MHTepHeT, BiajeTb mpuéMamu
KOHCIIEKTUPOBAHHUS TEKCTa, MpeoOpa3oBaHusl HHPOPMAIK U3 OJHON 3HAKOBOI CHUCTEMBI B IPYTYIO;

® C03/1aBaTh COOCTBEHHBIE NHUCHMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE WH(pOpMAIUU U3
HECKOJIbKUX UCTOYHHUKOB (PU3NYECKOTO COAEPIKAaHUs, MyOIMYHO MPECTABIATh Pe3yabTaThl IPOEKTHOMN
WJIM UCCIIEIOBATENBCKOM JAESTENBHOCTH, IIPH 3TOM I'PaMOTHO HCITOJIb30BAaTh M3YYEHHBIN MOHATHHHBIN
amnmapar M3y4yaeMmoro paszena (pU3MKH U CONPOBOXAATh BBICTYIUIEHHE Mpe3eHTalUe ¢ y4éTom
0COOEHHOCTEN ayIUTOPUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoauyecTBo 4acoB DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM K 0 (undposbie)
n/n NMpoOrpamMmbl Bcero Ogl TPOTLHBIC pﬁaKanecmne odpa3oBaTejibHbIE
padoThI padoThI pecypesI
Pa3nen 1. ®u3uka u €€ pojib B NO3HAHUHM OKPY:KAKOIIEr0 MHPa
bubmuoreka [JOK
11 Pusiica - Hayka o mpHpoze 2 https://m.eds00.ru/7f416194
bubmuorexa [JOK
12 DH3HUCCKHE BEIINIHHI 2 1 https://m.edsoo.ru/7f416194
. bubmuorexa [JOK
1.3 EcTtecTBeHHOHAYYHBIN METOJI TO3HAHUS 2 1 https://m.edsoo.ru/7f416194
Hroro mo pazueny 6
Pa3nes 2. [leppoHaya/ibHbIe CBEICHUS] O CTPOEHHH BellleCcTBa
bu6mmoreka [IOK
21 CTpockue setectsa ! https://m.eds00.ru/7f416194
29 JIBM>KeHUE U B3aUMOJICICTBUE YACTHIL 5 1 bu6mmoreka [IOK
' BEIIECTBA https://m.edso0o.ru/7f416194
bu6mmorexa [IOK
2.3 ArperaTHble COCTOSIHHSI BEILIECTBA 2 https://m.edsoo.ru/7f416194
Htoro no pazneny 5
Pa3nen 3. /IBukeHre U B3aUMOIeiiCTBHE TeJl
bu6mmoreka [IOK
3.1 Mexarueckoe npiienue 3 https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
3.2 Mrepups, macca, I10THOCTS 4 1 https://m.edso00.ru/7f416194
bubmuorexa [JOK
33 Cuna. Bunpt cnn 14 1 2 https://m.edso00.ru/7f416194
Wroro no pazueny 21

Pasznea 4. /laBjieHne TBEPABIX TeJl, )KMAKOCTE U ra3oB



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

41 JHaBnenue. llepenaua naBineHus: TBEpABIMU 3 bubnmoreka [JOK
' TeJIaMHU, KUJIKOCTSIMH U Ta3aMH https://m.edsoo.ru/7f416194
bubmuoreka [JOK
4.2 Jlasnenme KuKocTH S https://m.edso00.ru/7f416194
bu6mmoreka [IOK
4.3 ATMOChepHOE 1aBeHHe 6 https://m.edso00.ru/7f416194
44 JleficTBUE ®KUJKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubnnoreka [HOK
' B HUX TEJIO https://m.edso00.ru/7f416194
Hroro no pazueny 21
Pa3znea 5. Pa6ora u MOIHOCTh. JHEprust
bubmuorexa [JOK
51 Pabora u momHocTh 3 1 https://m.eds00.ru/7f416194
bu6mmoreka [IOK
5.2 Hpoctsie Mexanusmel S 1 https://m.edso00.ru/7f416194
bu6mmoreka [IOK
5.3 Mexanueckas Sueprus 4 1 https://m.edso00.ru/7f416194
Htoro no pazneny 12
PeszepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 12



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

8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (nudpossbie)
Ne ni/m Y —— Beero KO6HTp0JILHLIe HpﬁaRanecmle 06pazoBaTEIbHbIC
padoThI padoThbl pecypesl
Pa3nes 1. TenJioBble siBJIEHUsI
. bubmuoreka [JOK
1.1 CrtpoeHue u CBOMCTBA BEIIECTBA 7 https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 Tennoseie nponeccet 21 1 > https://m.edsoo.ru/7f4181ce
Wroro mo pazueny 28
Pa3nen 2. DiekTpuyeckue 1 MATHUTHBIE SIBJICHUS
21 DIeKTpUUYECKHE 3apsiabl. 3apsKeHHbBIE Tesa 7 1 bubnnoreka [JOK
' U UX B3aUMOJICHUCTBUE https://m.edsoo.ru/7f4181ce
. . bubmuorexa [JOK
2.2 [TocTOsIHHBIM 27EKTPUUYECKUN TOK 20 1 7 https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.3 MarnutsbIe ABACHUs 6 1 15 https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 IJICKTPOMATHUTHA MH YKL 4 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 14.5



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

9 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (nudpossbie)
Ne i/l Y —— Beero KO6HTp0JILHLIe HpﬁaRanecmle 06pA30OBATEIBHBIE
padoThI padoThbl pecypesl
Paznen 1. Mexannueckue siBJeHUs
11 MexaHH4YeCKOe ABUKEHUE U CIIOCOOBI €ro 10 1 bubmuorexa [JOK
' ONMUCaHus https://m.edsoo.ru/7f41a4a6
. bubmuorexa [JOK
12 Bsaumonelictsue e 20 1 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
13 3aKOHEI coxpaHeHus 10 3 https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 40
Pa3zgen 2. Mexann4deckue K0JIe0aHUA U BOJIHBI
bubmuorexa [JOK
2.1 Mexamaeciue konebanms ! 3 https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
2.2 MexaHnuecknue BOJIHBI. 3BYK 8 1 3 https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Pa3nes 3. DjeKTpOMarHuTHoOE MoJie U 3JIeKTPOMATHUTHBIE BOJIHBI
31 DNEeKTPOMarHuTHOE MOJIE U 5 5 bubnnoreka [JOK
' ANEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazmeny 6
Pa3nen 4. CBeToBbI€ IBJIEHUSA
bu6mmorexa [IOK
4.1 3aKOHBI PaCIIPOCTPAHEHUS CBETA 6 2 https://m.edsoo.ru/7f41adab
bubmuorexa [JOK
4.2 JIMH3BI ¥ ONTHYECKHE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxxenue 6e10ro cBeTa B CIEKTP 3 2 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15



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

Pa3gen 5. KBanToBbI€e IBJIEHUSA

51 Hcnyckanue v moriomieHne cBeTa aroMoM 4 1 bubmiorexa LHOK
https://m.edsoo.ru/7f41a4a6
5.2 CtpoeHune aTOMHOTO sapa 6 1 Eggfﬁ%f;;ggﬁ fa1a436
5.3 SnepHble peakuuu 7 1 Egggﬁr?f:;sigr(aﬁfﬂﬂﬁ
Hroro no pazueny 17
Pa3zgea 6. [loBTOpUTEIHHO0-00001IAKO NI MOYJIb
6.1 [ToBTOpeHue u 06001IeHUE COAePKAHUST 9 2 bubnnoreka [JOK
Kypca ¢usnku 3a 7-9 xmacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 102 27



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

HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KoanuectBo yacoB DJIeKTPOHHbIE
Ne ara ugposbie
/i Tema ypoka Beero KOﬁHTpOHLHBIe H[%aKaneCKne iyq CHUSI :)161? aI; OBATEIBLHBIE
padoThI padoTsI pecypesI
1 ®usuka — HayKa O PUpOJE. 1
SIBnenust npupoabl
2 dusnyecKue SBICHUS 1
3 Ouznyeckue BETUIUHBI U UX 1
U3MEPEHUE
VYpok-uccnenosanue "M3mepenue
4 TEeMIIEPaTyphl MPU TOMOIIH 1 1
KUJKOCTHOTO TEPMOMETpPA U JaTurKa
TeMrneparypsl"”
MeTo/1bI Hay4YHOTO MTO3HAHHUS.
5 OHI/IC'fllHI/Ie (gljmquKHX SBJIEHUH C 1 bubmiorexa LIOK
. https://m.edsoo.ru/ff09f72a
MOMOIIBIO MOJIeNIEN
Ypok-uccnenosanue "IIpoepka
6 TUIOTE3bI: JaTbHOCTh MONETA apUKa, 1 1
MYIIEHHOTO TOPU30HTAIBHO, TEM
Ooublire, yeM OoJblIe BHICOTA ITycKa"
Crpoenue BeniectBa. ONBITHI
7 )IOII:a?,I)IBaIOHII/Ie JIUCKPETHOE ’ 1 bubmiorexa HOK
https://m.edsoo.ru/ff09fe0a
CTPOEHHUE BEIIEeCTBA
8 JIBr>KeHHEe YacTHI] BEIECTBA 1 bubmorexa LIOK
https://m.edsoo.ru/ff0a013e
Ypoxk-uccienoBanue «OnbITH IO
9 HaOJIIOACHUIO TETIJIOBOTO PaCIIUPEHUs 1 1
ra3oB»
10 ArperaTHble COCTOSIHUSI BEIIECTBA 1



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

OCOOEHHOCTH arperaTHbIX COCTOSIHU
Boabl. O000IIEHNE 110 pa3aeTy

bu6mmoreka [IOK

11
«IIepBoHauagbHbBIC CBEACHUS O https://m.edsoo.ru/ff0a0378
CTPOCHHUHU BEILIECTBA»
MexaHnuecKkoe ABMKCHHEC.
12 PaBHomMmepHOE I/III[{C aBHOMEPHOE Bubmzorexa LIOK
P p p https://m.edsoo.ru/ff0a05c6
IBIDKEHUE
bubmuorexa [JOK
13 Cxopocts. EmHuuet ckopoctu https://m.edsoo.ru/ff0a079c
14 Pacder myTu ¥ BpeMeHH IBUKCHUSA bubmiorexa HOK
T P A https://m.edsoo.ru/ff0a0ae4
15 WNuepuusa. Macca — mepa bu6mmoreka [IOK
WHEPTHOCTH TEN https://m.edsoo.ru/ff0a0c10
[ImoTHOCTB BeniecTBa. Pacuer maccsl bubnuorexa [JOK
16 _
1 00beMa Tella 0 €ro IMIIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Jlaboparopuas pabota «OnpeneneHue
IJIOTHOCTH TBEPIOTO TEJIa»
18 Pemenue 3agad nmo teme "[LoTHOCTH bu6mmoreka [IOK
BemecTna" https://m.edsoo.ru/ff0al23c
Cuna xak XxapakTepuCTHKa
19 B3anmojercTBus ten. Cuna
ynpyrocti. 3akoH ['yka
JlaGopatopnas pabora «3yuenue
20 3aBUCUMOCTH PACTSKCHUS
(medhopmanuu) Ipy>KUHBI OT
MIPUIIOKEHHOMN CUIIBD)
21 SIBnenne taroreHusa. Cuia TKECTH
CBS3b MEXKIY CUIOH TSIKECTH U
22 Maccoi Tenl:lyBec tena. Pemmenne bubmiorexa LIOK
T, | " https://m.edsoo.ru/ff0al778
3ama4 o teme "Cua TSKeCTH
23 Cuia TsDKeCTH Ha APYTHX IJIaHeTaxX. bubnmnoreka [JOK

dusznueckue XaPaAKTCPUCTHUKHU IIJIAHET

https://m.edsoo.ru/ff0a1502



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502

bu6mmoreka [IOK

24 4 .
3weperue cuil. Jlunamomerp https://m.edsoo.ru/ff0al8cc
bu6mmoreka [IOK

25 Bec Tena. HeBecomocth

https://m.edsoo.ru/ff0al778
CrnosxeHue IByX CUJI, HallpaBJIEHHBIX
26 10 OJTHOM TIPSIMOMA. BH6J_IHOTeKa LHOK
N https://m.edsoo.ru/ff0ala70
PaBHOelicTBYIOIIASA CHIT

27 Pemenue 3anau o reme
"PaBHOelicTBYIOIIAs CHIT"

28 Cuiia TpeHus u e€ Bubl. TpeHue B bubnnoreka [JOK
IIPUPOJE U TEXHUKE https://m.edsoo.ru/ff0alb9c
Jlaboparopnas pabota «H3yueHue
3aBUCHMOCTH CHJIBI TPCHHS

29 CKOJIB)KCHHS OT CUJIbI TaBJICHUS U BH6J_IHOTeKa LOK

https://m.edsoo.ru/ff0alcc8
XapaxkTepa CONMPUKACAIOITIUXCS
TTOBEPXHOCTEH

30 Pemrenue 3amau Ha onpeeacHue
PaBHOJACHCTBYIONIEH CUIIbI
Pemenue 3anau mo temam: «Bec

31 tenay, «I'papudeckoe n3odbpaxeHue bubnnorexka [JOK
cuny, «Cunbsly, «PaBHOIEHCTBYOIIAS https://m.edsoo.ru/ff0alde0
CHII»

KonTponbHas pabota mo Temam:
«Mexanndeckoe JIBHKEHHEY, «Macca,

32 IUIOTHOCTBY, «Bec Temay,
«I"paduueckoe n300pakeHNE CUI»,
«CHbi»

33 Hasnenue. CriocoObl yMEHBITICHUS 1 bubnmnoreka [JOK
YBEJINYEHUS JaBICHUS https://m.edsoo.ru/ff0a20a6
JlaBneHue ra3a. 3aBUCUMOCTh

34 JIaBJIEHUS Ta3a oT 00bEMa, bubumoreka LIOK

TeMIepaTypbl

https://m.edsoo.ru/ff0a2376



https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376

[Tepenava naBneHus TBEPIALIMHU

35 TeJaMU, )KUJIKOCTSIMHU U Ta3aMu bubmorexa LIOK
’ ’ https://m.edsoo.ru/ff0a25b0
3akoH [lackans
36 JlaBiieHUE B )KUJKOCTH U Ta3e, bubmuoreka [JOK
BBI3BAHHOE JICUCTBUEM CHIIBLI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3anau o teme «JlaBiieHue B bubnuorexa [JOK
SKUIKOCTU U rase. 3akoH [lackaisy https://m.edsoo.ru/ff0a2826
bu6mmoreka [IOK
38 Coobwarommecs cocyae! https://m.edsoo.ru/ff0a2970
39 IM'uapaBnuueckuii mpecc bubmorera [JOK
https://m.edsoo.ru/ff0a3136
40 Manowmetpsl. [TopiineBoit
JKMIKOCTHBIN HAcOC
41 ATmocdepa 3eMi U IPUYXHBL e€ bubnuoreka [IOK
CYILIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a
42 Bec Boznyxa. AtmocdepHoe bubnuorexa [JOK
JIaBJICHUE https://m.edsoo.ru/ff0a2b5a
43 N3mepenne armocepHOTo aBIeHuUS. bubnuoreka [JOK
OmnsiT Toppuuennu https://m.edsoo.ru/ff0a2da8
4 amrens or smcon ra yposen Bumorexa LIOK
A AP https://m.edsoo.ru/ff0a2fc4
MOpsT
Bbapomerp-anepoun. AtmochepHoe bubnuoreka [IOK
45 :
JIABJICHUE Ha PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
Pemenue 3amgaud no reme "
46 "
ATMochepHOe 1aBiIeHHE
g | ke et e o LOK
Py ' https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlaGopaTopHas pva60Ta «OmnpeneneHune Bubmorexa [OK
48 BBITAJIKMBAIOIICH CHUJIBI,

JIEWCTBYIOIIEN HA TEJIO, TOTPYKEHHOE

https://m.edsoo.ru/ff0a33fc



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

B XKNJIKOCTB»

JlaGopaTopHas paboTa 1o Teme
«MccrnenoBanue 3aBHCHMOCTH Beca

bu6mmoreka [IOK

49 TeJa B BOJE OT 00bEMa MOTrpyKEHHOMN 1 https://m.edsoo.ru/ff0a3514

B JKUJKOCTb YacTH TeJla»
bubmuorexa [JOK

S0 Inasanue Tex https://m.edsoo.ru/ff0a3a96
JlaGopaTopHas pabota

51 "KoHcTpynpoBaHue apeomerpa win 1
KOHCTPYHPOBAHUE JIOAKH U
ompeseraeHue e€ rpy30mnoabLEMHOCTH"

Pemenue 3amau no remam: «llnaBanue

50 cynoB. BoznyxomnnaBanue», bu6mmoreka [IOK
«/laBneHue TBEPABIX TEN, KUIAKOCTEH https://m.edsoo.ru/ff0a3654
1 Ta30B)»

KoHntposbHas paboTta mo teme

53 «/laBreHue TBEpIBIX TEN, JKUIKOCTEH

1 Ta30B)»
bu6nmoreka [JOK

>4 Mexameckas padota https://m.edsoo.ru/ff0a3f82

bu6mmoreka [IOK

55 MonmxocTs. EquHuIE MoIIHOCTH https://m.edsoo.ru/ff0a3f82
VYpok-uccnenosanue "Pacuér

56 MOIITHOCTH, Pa3BUBAEMOI MPH 1
Mo IBEME 10 JiecTHUIlE"

57 [Ipocteie Mexanu3Mmsbl. Poryar.

PaBHOBecHE cui Ha priyare
Prryaru B TexHuke, OBITY U IPUPOJIE.

58 JlaGopatopHnas pabora 05 bubmuoreka [IOK
«HMccrnenoBanne ycioOBHI paBHOBECHS ' https://m.edsoo.ru/ff0a478e
phIyara»

59 Pemtenue 3amau mo tremMe «Y CI0BUS bubmiorexa LTOK

https://m.edsoo.ru/ff0a48a6



https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6

PaBHOBECCHUSA pblyara»

60

61

Koaddumnuent nonesnoro necTpust
Mexanu3ma. Jlaboparopuas pabota
«3mepenue KII/ naknonHo
IJIOCKOCTH

Pemrenne 3agay mo teme "Padora,
motHocTh, KITI"

0.5

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

62

Mexanndeckast OHEpPIus.
Kunernueckas u NOoTCHIMaJIbHaA
OQHCPI'ua

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

63

64

65

3aKOH COXpaHECHHSI MEXaHUYECKON
SHEPTUH

YPOK-3KCIIEPUMEHT 110 TEME
"DKCHepUMEHTaIbHOE OIpeIETICHHE
W3MEHEHMS KHHETUYECKOU 1
IIOTEHIMAJIbHON SHEPTUH IIPH
CKaTBhIBAaHUH TeJIa 110 HAKJIOHHOH
miockoctu"

KonTponbHas padota no teme
«PaboTa 1 MOLITHOCTh. DHEPTUs»

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

66

67

68

PesepBHrlit ypok. Pabora ¢ TekcTamu
o TeMme "MexaHuueckoe aBmKeHue"

Pesepubiit ypok. Pabora ¢ Tekctamu
1o TeMe "/laBieHue TBEPABIX TeN,
JKUIKOCTEN U Ta30B"

Pesepubiit ypok. Pabora ¢ Tekctamu

1o TeMme "Pabora. MOIIHOCTS.
Oneprus"

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68

12

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

bu6mmorexa [IOK
https://m.edsoo.ru/ffOa4ffe



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

8 KVIACC

Kosun4vecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudposeie
T
/i eMa ypoka Beero KOﬁHTpOJ‘IbHLIe HpﬁaKTI/I‘IGCKI/Ie WiyueHMs  0GpAzOBATENbHBIE
padoThbI padoThI pecypesl
OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-
1 KHHETHYECKON TEOPUHU U MX OgbITﬁbIe 1 buGmorexa LIOK
p https://m.edsoo.ru/ff0a5256
MTOATBEPKICHUS
2 Macca u pa3Mep aTOMOB ¥ MOJIEKYJT 1
Mopaenu TBEpIOTO, )KUAKOTO U bubnnoreka [JOK
3 . 1 .
ra3000pa3HOro COCTOSHUI BEIIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEHHE CBOMCTB TBEPJIOTO,
4 KHUJIKOTO U Ta3000pa3HOTO COCTOSIHHIMA 1
BEILIECTBA Ha OCHOBE TOJIOKCHU I
MOJICKYJISIPHO-KUHETHYECKON TeOpHH
3) Kpucrannmuueckue u amopdHbIe TeIa 1 bubmiorexa LIOK
p p https://m.edsoo.ru/ff0a5800
6 CMaunBaHuE U KaWUISIPHOCTbD. 1 bubnuoreka [IOK
IToBepXHOCTHOE HaTsKEHUE https://m.edsoo.ru/ff0a5530
7 TemoBoe pacmupeHue u cxaTmue 1 bubmorexa LIOK
p p https://m.edsoo.ru/ff0a5a26
Temmnepatypa. CBsi3b TeMIIEpaTyphl CO
8 CKOPOCTBIO TETIOBOTO JIBUKCHHS 1
YaCTHII
9 Buytpennss sneprus. CriocoOsl 1 bubnuoreka [IOK
W3MEHEHUS BHYTPEHHEN SHEPrUuu https://m.edsoo.ru/ff0a5c60
bubmuorexa [JOK
10 Buet Tennonepenaun 1 https://m.edsoo.ru/ff0a6412
VYpok-koHpepenuus "[IpakTuueckoe
p (epenn p N bubmuorexa [JOK
11 WCTIOTH30BaHUE TETIJIOBBIX CBONCTB 1 1

BCIICCTB U MATCPUAJIOB B LCIIAX

https://m.edsoo.ru/ff0a65c0



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
https://m.edsoo.ru/ff0a65c0

sHeprocoOepekeHus "

12 KonunuecTBo TemnoTsl. Y aenbHas bubnmoreka [JOK
TEILNIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 YpaBHEHHE TEIJIOBOTO OanaHca. bubnnoreka [HOK
TennooOMeH U TeTIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopaTopHas pabota

14 "UccnenoBanue siBJICHUS bubmuorexa [JOK
TEII000MEHa MPU CMENTUBAHUN https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U ropsiueit Boabl"
Pacuer koau4decTBa TEILIOTHI,

15 HEOOXOUMOTO JIJIsI HarpeBaHuUs Tena
Y BBIJICIISIEMOTO UM MPU OXJIAKICHUN
Jlaboparopnas pabota "Onpenenenue bubnuorexa [JOK

16 ~ " X
YAEIbHON TEIUIOEMKOCTH BEILIECTBA https://m.edsoo.ru/ff0a6bb0

17 OHeprus TomMBa. Y iejabHasi TerjaoTa bubnuoreka [IOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[1naBneHue u oTBEpACBaHHE

18 KPUCTAJUTHYECKUX 1[T)gn VnenpHas bubmnorexa LIOK

b - I https://m.edsoo.ru/ff0a71d2

TeIJIOTa TUIaBIeHUS

19 JlaGopatopHnas pabota "Onpeznenenue bubnnorexka [JOK
YACIBbHOU TEIJIOTHI TIJIaBJICHHS Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooOpa3zoBaHue 1 KOHJEHCALIMSL. bubnnorexka [JOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunienne. Y nenpHas Temnora
napooOpazoBaHMsl U KOHJCHCALIUH. bubnnorexka [JOK

21 .
3aBUCHUMOCTD TEMITEPATyPhl KUTICHUS https://m.edsoo.ru/ff0a786c¢
0T aTMOoc(epHOTO TaBICHHUS
BrnaxnocTs Bo3ayxa. JlaboparopHas

22 abora "On GHSJIY:HI/IG P bubmorexa LIOK
p p o " https://m.edsoo.ru/ff0a7628
OTHOCHUTENIbHOM BJIaXXHOCTH BO3/1yXa

23 Pemrenue 3anau Ha onpeneneHue

BJIQ)KHOCTH BO3JyXa



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
https://m.edsoo.ru/ff0a7628

24

[MpuHIHMITBL paOOThI TEIIOBBIX
neurareneii. [lapoBast TypOuHa.
JIBUTaTellb BHYTPEHHETO CrOpaHHs

25

KIIJI TenmoBoro aBurares.
TermtoBele ABUTATENN U 3aIUATA

OKpY>Karolel cpe/ibl

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

26

27

3aKOH COXpaHEHHS U MIPEBPALICHUS
SHEPTUH B TEIIOBBIX MpoIleccax

[ToaroroBka K KOHTPOJILHOU paboTe
1o TeMme ""TenaoBrIe ABJICHUS.
N3menenune arperaTHbIX COCTOSTHUI
BelgecTna"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a83f2

28

KoHntposbHas paboTta mo teme
"TerutoBble aBieHUA. 3MeHeHnE
arperatHbIX COCTOSIHUI BemecTna'

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

29

Onektpuzanus Ten. [[Ba pona
JIEKTPHUYECKUX 3aPsIJIOB

30

VYpok-uccnenoBanue "IaeKTpU3aLUA
TeJ UHAYKIUEN U TIPH
COMPUKOCHOBEHUH"

31

32

BiaumopeiicTBue 3apsKeHHBIX Tell.
3akon Kymnona

DneKTpruYecKoe moJie.
Hanpsi>keHHOCTB AJIeKTPUYECKOro
nosist. [IpuHnmn cynepno3unuu
AIEKTPUUYECKUX MOJIEeH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a87e4

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a8a0a

33

Hocurenu anexTpuueckux 3apsioB.
OneMeHTapHbIi 3apsaa. CTpoeHue
aToMa

34

[IpoBOAHUKY M TUAJIEKTPUKU. 3aKOH
COXpaHEHUs IIEKTPUYECKOr0 3apsiaa

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a8ef6

35

Pemenue 3aga4d Ha IIPUMCHCHUC

bu6mmoreka [JOK



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
https://m.edsoo.ru/ff0a8ef6

CBOMCTB OJICKTPHUYCCKUX 3apsa10B

https://m.edsoo.ru/ff0a90cc

DIIEKTPUYECKUI TOK, YCIOBUS €ro

36 cymiectBoBanus. IcTOUHUKH bubmnorexa LIOK
ym ’ https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKa
37 JIefcTBUS PIEKTPUUYECKOTO TOKA bubmorexa LIOK
p https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiictue
38 AIIEKTPUYECKOTO TI0JISI Ha TPOBOIHUKHU 1
U JTUAJICKTPUKHU"
39 DNEeKTPUYECKUM TOK B METAJIJIaX, bubnnoreka [JOK
JKUOKOCTSIX U razax https://m.edsoo.ru/ff0a9838
40 DneKTpuuecKas LUenb U €€ COCTaBHbIE
JacTH
Cuna Toka. JlaboparopHas pabota
41 "U3mepeHue u eI; J'II/Ip 0Bagne CHJIBI 0.5 bubmmorexa LOK
b peryHp ' https://m.edsoo.ru/ff0a8bds
TOKa
DNEKTPUUECKOE HATIPSKECHHE.
BoasT™merp. JIaboparopnas padota bubnunoreka [JOK
42 " 0.5 _
N3mepenue u peryaupoBanue https://m.edsoo.ru/ff0a9e14
HanpspkeHus"
43 CornpoTHBiIeHHE TPOBOTHUKA. bubnmnorexa [JOK
VY 1enpHOE CONPOTUBIIEHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlaGopatopHas pabora "3aBUCUMOCTh
AIEKTPUUYECKOTO COMPOTUBIICHUS bubnmnoreka [JOK
44 1 .
MPOBOJHHUKA OT €0 JJIMHBI, TUIOLIAIN https://m.edsoo.ru/ff0aa738
MONEPEYHOro CeueHus: U marepuana”
3aBUCHUMOCTB CHITBI TOKA OT
45 HanpsbkeHus. 3akoH OMa a1 yyacTka bubmorexa LIOK
P : JULA YA https://m.edsoo.ru/ff0aad4a
(007
JlaGoparopHas pabota
" PatopHat b bubnuotexa [JOK
46 UccnenosaHune 3aBUCUMOCTHU CUJIBI 1

TOKa, UIYIIEro Yyepe3 pe3nucTop, OT

https://m.edsoo.ru/ff0aa04e



https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e

COIIPOTHBIICHUS PE3UCTOPA U
HaIpsDKEHUs Ha pe3ucrope”

IlocnenoBaTenbHOE U napajjiCJIbHOC

47
COCIMHECHHS TIPOBOTHUKOB
JlabGopaTtopHas padora "IIpoBepka
48 MpaBUJIa CIOKEHHS HAIPSKEHUN TPU bubnnoreka [HOK
MOCE0BATEILHOM COCIMHEHUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopos"
Jlaboparopnas padota "IIpoBepka
IpaBuJIa Uil CWIbI TOKA IIPU bubnuorexa [JOK
49 _
MapayIeIbHOM COEUHEHUHN https://m.edsoo.ru/ff0aadle
pe3ucTopon”
Pemrenne 3a1a4 Ha MpUMeEHEHNE
50 3aKOHa OMaJ1 TIs a3JII)I/I‘IHOFO Bubmzorexa LIOK
JULA P https://m.edsoo.ru/ffO0aaf8a
COCJIMHECHHMS TIPOBOHUKOB
51 PaboTta 1 MOIITHOCTH AIIEKTPUIECKOTO bubnmnoreka [JOK
ToKa. 3akoH Jlxoyns-JIlenna https://m.edsoo.ru/ff0ab124
JIaboparopHas padora "OnpeneneHue
52 a60TpI)1 u I;/10 I-I;)OCTI/I SHCKTpI/IIILICCKOFO Bubmzorexa LIOK
p " B p https://m.edsoo.ru/ff0ab3e0
TOKa
ONeKTpUYECKUE LEMHN U TOTPEOUTENHN
53 DIIEKT pPI‘-IGCKOf/i ;e TUH B 61:]:;IT Bubmzorexa LIOK
P P Y- https://m.edsoo.ru/ff0ab660
KopoTtkoe 3ambikanune
[ToaroroBka Kk KOHTPOIBHOM paboTe
o TeMe "DIEeKTpUYECKHE 3apsIbl.
54 3apsoKeHHBIE TCJI'I)a U UX - Bubmiorexa IJOK
p N o https://m.edsoo.ru/ff0abd2c
B3aumoercTBus. IlocToSTHHBIH
AIEKTPUUYECKUN TOK"
KonTponbHas pabota mo Teme
"DHeKTpUUecKHe 3apsiIbl.
P DAL bu6mmoreka [IOK
55 3apsKEHHBIE TeJla U UX

B3auMozaecTBuUsA. [10CTOSTHHBIN
NIEKTPUYECKUH TOK"

https://m.edsoo.ru/ff0abea8



https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8

56

S7

ITocTostHHEIE MATHUTEI, X
B3aUMO/JICTICTBHE
VYpok-uccnenonanue "M3yuenue
HOJIEW ITOCTOSHHBIX MarHUTOB"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac3d0

58

MaruutHoOe 1ojie. MarHuTHOE I10JIE
3eMiId U €ro 3HaUYE€HHE JUIS JKU3HU Ha
3emie

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acOba

59

OnbIT OpcTeaa. MaroutHoe nose
AIEKTPUYECKOT0 Toka MaruutHoe
T10JIe KaTYIIKH C TOKOM

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acld?2

60

61

[IpumeHeHue IeKTPOMarHuToB B
TexHuke. JJaboparopnas pabora
"N3yueHue neicTBUSI MArHUTHOTO
TIOJIs1 Ha MPOBOAHUK C TOKOM"

DNeKTpOBUTATENb TOCTOSHHOTO
ToKa. Mcnons3oBanue
JIEKTPOBUraTeneil B TEeXHHYECKUX
YCTPOWCTBAaX U HA TPAHCIIOPTE.
JlaGopatopHnas pabora
"KoHcTpynpoBaHue 1 U3ydeHue
paloThI eKkTpoaBurarens"”

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac74a

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

62

OmnsiTel Dapanes. 3akoH
ANEKTPOMArHUTHOM MHIYKITHH.
IIpaBuio Jlenua

63

Onexrporereparop. CrocoOsl
MOJTYYCHHUS DIIEKTPHUECKONW IHEPTUH.
DJNeKTpoCTaHIIMU Ha
BO300HOBIISIEMBIX HCTOYHUKAX
SHEepIrun

64

[ToaroroBka Kk KOHTPOIBHOU paboTe
o TeMe "DIIeKTpUUECKe U
MarHuTHbLIE IBICHUS"

65

KonrtponbHas paborta no Teme

bu6mmoreka [JOK



https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

"DNeKTpUYeCcKue U MarHUTHBIE
SIBJICHUS"

66 PesepHslil ypok. Pabora ¢ Tekctamu
o teme "TermnoBele sBaeHus"

https://m.edsoo.ru/ff0acb14

bu6mmoreka [IOK
https://m.edsoo.ru/ff0accbe

PesepBHbIil ypok. Pabora ¢ Tekctamu
67 o TeMe "[locTostHHBII
AJIEKTPUYECKUM TOK"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acdc6

68 PesepBHbIii ypok. Pabora ¢ TekcTamu
1o Teme "MarHuTHbIe siBJICHHS"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

145



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

9 KVIACC

Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
Ne ara ugposbIe
n/n Tema ypoka Bcero Konrponbnele | IIpakradeckue f/llsylleﬂnﬂ :)lﬁlc)l;l;oBaTeanue
padoThI padoThI pecypest

1 MexaHnndeckoe JBHKEHUE. 1
MartepuanbHas TOUKa

9 Cucrema orcuera. OTHOCUTEIBHOCTD 1 bubnuorexa [JOK
MEXAHUYECKOTO JIBUKEHHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE IPSIMOJIMHEWHOE 1 bubnuoreka [IOK
NIIBHOKEHHE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE psiMOTIUHEIHOE

4 nekenue. CpeHsst © MTHOBEHHas 1
CKOPOCTh

5 [IpsamosinHENHOE PaBHOYCKOPEHHOE 1 bubnnorexa [JOK
JIBUKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTh NpSIMOIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBM)KEHUSI. 1
I'padux ckopocTH
JlaGopatopHnas pabota "Onpeznenenue

7 YCKOpEHHUSsI Tea Mpu 1 1 bubnnorexa [JOK
PaBHOYCKOPEHHOM JIBUKEHUH I10 https://m.edsoo.ru/ff0adb18
HAKJIOHHOM TIOCKOCTH"

8 CBoOoauoe nagenne teia. ObITh 1
lanunes
PaBHOMEpPHOE IBUKEHUE 11O

9 okpykHocTH. Ilepron u yacrora 1 bu6muoreka [JOK
oOparienus. JIuneiinas u yriosas https://m.edsoo.ru/ff0ael76
CKOPOCTH

10 L{leHTpOCTpPEMUTENBHOE YCKOPEHHE 1

11 Ilepssiii 3akoH HetoToHa. BekTop 1 bubmuoteka [IOK



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

https://m.edsoo.ru/ff0ae612

CHJIBI
12 Bropoii 3akon HeroToHa. bubmmoreka [JOK
PaBHOpelicTByrOIIAs cHita https://m.edsoo.ru/ff0ae72a
13 Tpernii 3akoH HproTOHA. bubnuoreka [IOK
Cynepno3unus cui https://m.edsoo.ru/ff0ae982
14 Pemienue 3aga4 Ha npuMEHEHUE bubnunoreka LIOK
3ak0HOB Hpl0TOHA https://m.edsoo.ru/ff0aeb6c
bubnunoreka LIOK
15 Cuna ynpyrocru. 3axon I'yka https://m.edsoo.ru/ffOaeca?
16 Pemenue 3anay no teme «Cuna
YOPYTOCTH»
Jlaboparopuas pabota «OnpeneneHue bubmmoreka [JOK
17 .
KECTKOCTHU MPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnunoreka LIOK
18 Cia Tpenus https://m.edsoo.ru/ff0af738
19 Pemenue 3anau mo teme «Cuna bubnunoreka LIOK
TPEHUS» https://m.edsoo.ru/ff0afa26
20 JlaGopatopHnas pabota "Onpeznenenue bubmuoreka [IOK
Kod(ppurmenTa TpeHus: CKOIbKEeHUs " https://m.edsoo.ru/ffOaf8be
n | o e S Busmorea 10K
" yupyr ' https://m.edsoo.ru/ff0afb8e
TpEeHHS
| ST e Busmorea 101
' p A https://m.edsoo.ru/ff0af044
MaJCHUS
Ypok-koHpepenmus "JIBmkeHue Ten
23 BOKPYT IPaBUTAIMOHHOTO IIEHTPA
(Conueunas cucrema). ['anaktuxu"
e | Do e oo o B 10K
" p https://m.edsoo.ru/ff0af5f8
TATOTEHUS
25 IlepBast kocMHUECKasi CKOPOCTb. bubmuoteka [IOK



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8

HesecomocTs 1 neperpysku

https://m.edsoo.ru/ff0af33c

PaBHOBeCcHE MaTepruabHOM TOUKH.
AOGCoOTHO TBEPOE TEIIO.

bub6nmoreka [IOK

26 PaBHOBecue TBEpOTO TENA C https://m.edsoo.ru/ff0afe36
3aKpEIUIEHHONW OCBIO BPAILCHUS
27 MowmeHnT cuibl. LleHTp TsokecTn
8 Pemenue 3agad mo reme "MomeHT bubmuorexa [JOK
cunbl. Llentp Tsxectn" https://m.edsoo.ru/ff0b02b4
I1 i pab
o | Ao et potore B 10K
. ,,H ’ https://m.edsoo.ru/ff0b0408
BiaumoneiictBue ten
KonTponbhas padota no teme
30 "MiigHiz}écfcge I[BIDI;HI:G:M Bubmiorexa LIOK
N " ' https://m.edsoo.ru/ffOb06ec
B3aumopeiictBue Ten
14 c tena. U cc . 3aKo
31 col\;[(HZJI;I;H;ﬂHHMH I\J/IIIIiZZBYnHHHoe I/IK ’ buGnuorexa LIOK
P Yabea. S TPyT https://m.edso0.ru/ff0b07fa
HEYNpPYroe B3auMOJCICTBHE
30 Pemenue 3agau mo teme "3akoH bu6nmorexa LIOK
COXPAHEHHUs UMIyJbca" https://m.edsoo.ru/ff0b096c
33 VYpoxk-koHpepenuus "PeakTuBHOE
JBUKEHHE B IPUPOJIE U TEXHUKE"
bubmmoteka IIOK
34 Mexanuyeckas paboTa U MOIIHOCTb https://m.edsoo.ru/f0b0as4
35 PaboTa crutbl TSKECTH, CHITBI bubmmoreka IIOK
YOPYTOCTH M CHJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
Jlaboparopnast pabota «Ornpezaenenne
36 paboThI CHITBI TPEHUS TIPH
PaBHOMEPHOM JIBH)KCHUU TeJIa 10
TOPU30HTAIILHON TOBEPXHOCTH
37 CBs13b SHEPTUH U PAOOTHI.
[ToTennuanbHas SHEPTUS
38 Kunernueckas sneprus. Teopema o bubmuoteka [IOK



https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8

KHHETHYCCKOM OHEPIun

https://m.edsoo.ru/ffOb0c32

3akoH COXpPaHCHUA DOHCPI'UU B

39
MEXaHHUKE
Jlaboparopnas pabota «3yueHue bubnmnoreka HOK
40 .
3aKOHA COXPAHEHUS SHEPTUN» https://m.edsoo.ru/ffOb12fe
41 KonebarenbHoe ABMKEHHE U €TO bubnunoreka LIOK
XapaKTEPUCTUKU https://m.edsoo.ru/ff0b1858
42 3aryxaromue KoieOaHusl. bubmmoreka [JOK
Brinyxxaennsie konebanus. Pezonanc https://m.edsoo.ru/ffOb20f0
43 MareMaTryecKkuii ¥ Npy>KUHHBIA
MasiTHUKU
Ypok-uccienoBanue «3aBUCUMOCTh
44 Hep noja KOer6aHI/II7I OT JKECTKOCTH buGnuorexa LIOK
P https://m.edsoo.ru/ff0b197a
MIPYXUHBI U MAcChl Tpy3a»
45 [IpeBparenue sHepruu Npu
MEXaHHYECKUX KOJICOAHMSIX
Jlaboparopuas pabota «OnpeneneHue
46 LIaCTOI’)l“BI Hpne IfO a KOHe6aﬁHIIIZ bubmmorexa LHOK
pHO https://m.edsoo.ru/ffOblaec
MIPYKUHHOTO MasiTHUKa)
Jlaboparopnast paborta «I[IpoBepka
HE3aBUCHMOCTH Nepro/ia KojaeOaHmi bubmuorteka [IOK
47 .
rpy3a, MOABEIIEHHOTO K HUTH, OT https://m.edsoo.ru/ff0b197a
MAaccChl Tpy3a»
Mexanunueckue BoaHbI. CBOMCTBA
48 MeXaHU4YecKux BoJH. [IponoabHbIe 1 bubmnorexa [IOK
- PO https://m.edsoo.ru/ffOb21fe
MOTICPEYHBIE BOJTHBI
VYpok-koHpepenuus "Mexannyeckue
49 BOJIHBI B TBEPJOM TEJIE.
CeiicMuuecKre BOJIHbBI"
50 3ByK. PactipocTpanenue u oTpakeHue
3BYKa
51 VYpoxk-uccienoanue "Habmonenue



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

3aBUCHMOCTH BBICOTHI 3ByKa OT
4acTOTHI"

I'poMKOCTB 3ByKa M BBICOTA TOHA.

52 >
AKYCTHYECKHI pe30HaHC

53 Ypok-koHpepeHus "YnbpTpa3ByK u bubmmoreka [JOK
nH(Pa3BYK B IPUPOJE U TEXHHUKE" https://m.edsoo.ru/ff0b23ca
[TonroroBka K KOHTPOJIBHOU paboOTeE 1O

54 TeMe "3aKOHBI COXPAHCHHS. ﬁg&?ﬁ;ﬁ;&gﬁﬁf%%fo
Mexanuueckre KoeOaHus ¥ BOJTHBI" — '
KonTponbhas padota no teme

55 "3akoHbI coxpaHeHusl. MexaHnueckue
KoJieOaHus U BOJIHBI"

56 DNeKTpOMarHuTHOE IoJIe. bubmmoreka [JOK
DNeKTPOMArHUTHBIE BOJHBI https://m.edsoo.ru/ffOb2abe

57 CBoiiCcTBa JIEKTPOMArHUTHBIX BOJIH
VYpoxk-koupepenuus "Llkana

59 3J€KTPOMArHUTHBIX BOJIH. bubmmoreka [JOK
Hcnonb30BaHnE 3IEKTPOMAarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JIJIs1 COTOBOM CBsI3H"
VYpok-uccnenosanue "M3yuenne

59 CBOWCTB 2JICKTPOMArHUTHBIX BOJIH C BH@HOTeKa HOK
MOMOIIbI0 MOOUIILHOTO TenedoHa" https://m.edsoo.ru/ff0b2c6c
Pemenue 3aa4 Ha onpeseneHue

60 9aCTOTHI U JUTMHBI SJICKTPOMAarHUTHOU
BOJIHBI
DneKTpOMarHuTHas Npupo/ia CBeTa.

61 CkopocTb cBeTa. BomHOBBIE CBOMCTBA BH@HOTeKa HOK
cBeTa https://m.edsoo.ru/ff0b31d0
Hcrounuku ceera. [IpsmonuneitHoe

62 pacmpocTpaHeHue cBeTa. 3aTMEHUS BH@HOTeKa HOK
Conmna u JlyHbI https://m.edsoo.ru/ff0b3658

63 3aKOH OTpaKeHUS CBeTa. 3epKaja. bu6mmoreka [JOK



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658

Pemenne 3a1a4 Ha IPUMEHCHUC
3aKOHa OTpaXCHUA CBCTA

[Ipenomnenue cBera. 3aKkoH

https://m.edsoo.ru/ffOb38c4

bub6nmoreka [IOK

64 MPETOMJICHHUSI CBETa https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTPAKEHHE CBETA.

65 Vcnonp30BaHue MOJIHOTO BHYTPEHHETO BH@HOTeKa HOK

https://m.edsoo.ru/ff0b3c5c
OTpPaXKEHUS B ONTHYECKHUX CBETOBOAAX
JlabGopaTopHas padora "VccienoBanue

66 3aBUCHUMOCTH YIJIa IPEIOMIICHUS
CBETOBOTO JIy4a OT yIJia maJieHus Ha
rpanune "Bo3ayx-crexsno""

Ypok-koHpepernus "Micnons3oBaHue
67 MIOJIHOTO BHYTPEHHETO OTPaXKEHHUSI:
CBETOBO/IbI, OIITHKOBOJIOKOHHAS CBSI3b"
bubmuoreka [IOK
68 Jlua3zel. OnTudeckas CHiia JIMH3BI https://m.edsoo.ru/ffob3f2c
69 [TocTpoenue n3o00pakeHUi B JIMH3aX BH6J?HOTeKa LOK
https://m.edsoo.ru/ff0b444a
Jlaboparopnast pabota "Onpenenenue

70 (OKYCHOT'O PACCTOSHUS U ONTUYECKOM BH@?HOTeKa HOK
Y S p— https://m.edsoo.ru/ff0b4206

71 Ypok-koupepenius "OnTudyeckue bubmuoreka [JOK
JIMH30BbIe MpUOOpHI" https://m.edsoo.ru/ffOcOa7e

72 I'ma3 kak ontudeckas cucreMa. 3peHue BH@?HOTGKa HOK

https://m.edsoo.ru/ff0b4684

73 Ypok-koudepenuus "JlehexTo
3penus. Kak coxpanurts 3peHue"

Paznoxenue 6e10ro cBeTa B CIEKTP.

74 OnsiTel HetoToHa. CoxeHnue bu6muoreka [JOK
CIIEKTpaJIbHBIX IIBETOB. [ucnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa

75 JlaGopaTopnas pabdora "OnbIT O bubmuoteka [IOK



https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c

Pa3IoKEeHUIO OEIOro CBETa B CIIEKTP U
BOCTIPHSATHIO LIBETA MIPEIMETOB IPU MX
HaOJII0/ICHUH Yepe3 IIBETOBbIC
¢buibTpor"

VYpok-nipaktukym "BonHoBbie

https://m.edsoo.ru/ffOcOe2a

76 CBOICTBA CBETa: IUCIIEPCHUS,
uHTephepeHys u audpaxmus"
77 Omnsitel Pe3epdopaa u ruranerapHas bubnmnoreka HOK
MOJEIIbL aTOMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynatel bopa. Moaens atoma bopa
nu
79 arowow. Kaasrer, Mlnmcivuarse Bu6miorera LIOK
' ’ https://m.edsoo.ru/ff0c144c
CHEKTPBI
80 VYpok-npaktukyMm "Habnrogenue bubanoreka [JOK
CHEKTPOB UCITYCKaHUS" https://m.edsoo.ru/ff0c1550
81 PannoakTHBHOCTB U €€ BHIBI bubmnorexa [IOK
https://m.edsoo.ru/ff0c1672
82 Crpoenue atomHOro sipa. Hykinonnas bubnnorexa [JOK
MOJIENb https://m.edsoo.ru/ffOc18ac
83 PannoakTuBHBIE NIpEBpALCHUS. bubmmnoreka [HOK
N3otomnsl https://m.edsoo.ru/ffOclal4
84 Pemenue 3agau mo Teme: bubnmnorexa LIOK
"PanuoaktuBHBIE NpeBpanieHus" https://m.edsoo.ru/ffOclb4a
85 [lepuon nmonypacnana
- HP
o | Lloemmen T B 10K
yi " PHPOJIC, MEHIIHE, https://m.edsoo.ru/ff0c2126
TEXHHUKE
A .
87 conpaenin saprionoro s Maccosoro buGmiorera LIOK
P P https://m.edsoo.ru/ff0c1c58
qUCe
88 DHeprus CBA3u aTOMHBIX siaep. CBs3b bubnmnorexa [JOK

MacCChI 1 SHCPIr'un

https://m.edsoo.ru/ffOcld7a



https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a

Pemenue 3agaud no reme "AnepHoie

89 i
peakuuu
90 Peakuuu cuHTes3a u nenenus saep. bubnmnoreka HOK
Uctounuku sHeprun CosiHIa v 3BE31 https://m.edsoo.ru/ffOc1e88
Ypok-koudepennus "SAnepHas
91 sHepreTuka. JlencTus
PaZMOaKTUBHBIX U3ITyYEHUH Ha KUBbIE
opraHu3msl"
[ToaroroBka K KOHTPOJIBHOU paboTe MO
92 TeMe "DIEeKTPOMarHuTHOE IOJI€. bubmmoreka [JOK
DNEeKTPOMarHUTHBHIE BOJHBI. https://m.edsoo.ru/ff0c223e
KBanrtoBsie siBeHus"
KounTponbnas pabora no teme
93 "DJIeKTPOMarHuTHOE TOJIE.
DNEeKTPOMArHUTHHIE BOJHBI.
KBanToBsbic siBeHms"
IToBTOpEeHue, 0600IICHHE.
94 Jlabo ETO HBIC a6H(-)[TI)I 0 KypcC buGnuorexa LIOK
" paTop N P " ypey https://m.edsoo.ru/ff0c245a
BaumoneiictBue Ten
[ToBTOpenue, o6o6mcHNe. Pemenue
95 acquII){mx u Ka‘IeCHl-“[BeHHBIX 3a/1a4 1mo bubmnorexa [IOK
p o " A https://m.edsoo.ru/ff0c2572
TeMe "TernnoBbie mporecchl
[ToBTOpenue, o6o6mcHNe. Pemenue
p n bubnmnorexa LIOK
96 pacYeTHBIX U KaYeCTBEHHBIX 3a]1a4 110 ]
o on https://m.edsoo.ru/ff0c2a22
teme "KIIJ] TennoBeIX ABUTATEIICH
[ToBTOpenue, o6o6mcHNe. Pemenue
97 acquII){Hx u KaquHl—“[BeHHBIX 3aJ1a4 1o bubmnorexa [JOK
p " Jf https://m.edsoo.ru/ff0c2b30
teme "KIIJ] anexkTpoycTaHOBOK
[ToBTOpenue, 0000IICHNE.
98 Jlabo ETO HBIC a6LgTI)I 0 KypcC bubmnorexa [IOK
" paTop P " ypey https://m.edsoo.ru/ff0c2c52
CBeToBbIC SBIICHUS
99 [ToBTOpenue, o6o6menue. Pabota ¢ bubmorexa IIOK

https://m.edsoo.ru/ff0c2d6a



https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a

100

101

102

TEKCTaMH I10 TeME "3aKOHBI
COXPAHEHHUs B MEXaHUKe"

[ToBTropenue, o6o0menue. Pabora ¢
Tekctamu 110 Teme "Konebanus u
BOJTHEI"

[ToBTropenue, o6o0menue. Pabora ¢
TekcTaMu 110 TeMe "CBeTOBEIE
sABJIeHUS"

[ToBTropenue, o6o0menue. Pabora ¢
TekcTtaMmu 1o TeMe "KBaHToBas u
snepHas Gpusnka"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

27

bubnunorexa LIOK
https://m.edsoo.ru/ff0c2e82

bubnunoreka LIOK
https://m.edsoo.ru/ff0c3044



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

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

» dusuka: 7-i kinacc: 6a30BbIN ypoBeHb: yueOHUK, 7 kiacc/ [lepoimkun .M.,
Npanos A.U., Axunonepnoe o0iectBo «M3narensctBo «IIpocsemienue»

» ®u3uka: 8- kjacc: 6a30BbIA ypoBeHb: yueOHUK, 8 kinacc/ [leppimkun Y. M.,
NpanoB A. U., Axninonepuoe o61miectBo «M3narensctBo «IIpocBemnienuey

» dusuka: 9-i kiacc: 6a30BbIN ypoBeHb: yueOHUK, 9 knacc/ [lepermkun Y. M.,
I'ytauk E. M., UBanoB A. U., [lerpoBa M. A., AkumoHepHo€e 00111eCTBO
«3marensctBO «IIpocBenieHue»

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
https://m.edsoo.ru



