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IHHOACHUTEJIbBHASA 3ATINCKA

[Iporpamma no (u3nke Ha ypOBHE OCHOBHOTO OOLIEr0 0Opa3oBaHHUs COCTaBJIEHA Ha
OCHOBE I10JIO’)KEHUH U TpeOOBaHMM K pe3ysbTaTaM OCBOEHHS Ha 0a30BOM YpOBHE OCHOBHOM
oOpa3oBaTellbHOW Mporpammbl, mnpeacraBieHHBIx B PI'OC 00O, a Ttakke c ydérom
denepanbHOl pabodeil mporpaMMbl BocmHTaHus W KoHIENIMY npenojaBaHus y4eOHOTO
npeaMera «PU3uKay.
Conmepxanne  mporpamMmbl 1o (u3uke  HampaBleHO Ha  (OPMHpPOBAHHUE
€CTECTBEHHOHAYyYHOW I'PaMOTHOCTH OOY4YalOLIUXCSl M OpPraHM3alMi0 U3ydeHHs (U3MKU Ha
NeATebHOCTHON OCHOBE. B mporpamme no (u3uKe YYUTHIBAIOTCS BO3MOXXHOCTH Y4E€OHOTO
npeamera B peanuzanuu TpedoBanuit GPI'OC OOO kK IUIAHUPYEMBIM JIMYHOCTHBIM H
METanpeIMEeTHbIM  pe3yiapTaTaM  OOydeHHus, a TaKkKe MEXKIPEIMETHbIe  CBS3U
€CTECTBEHHOHAYYHBIX Y4EOHBIX IIPEIMETOB Ha YPOBHE OCHOBHOT'O 00I1Ier0 00pa30BaHus.
[IporpamMma 1o ¢pu3mkKe ycTraHaBIMBAET paclpeielieHre yueOHOro Mareprala o rojam
oOydenus (Mo Kiaccam), MpejJiaraeT MPUMEPHYIO TOCIEI0BATEILHOCTh H3YYCHHS TEM,
OCHOBAHHYIO Ha JIOTMKE pa3BUTHS TMPEIMETHOIO COJEPKAaHUA U YUETE BO3PACTHBIX
0COOEHHOCTEN 00yJaromuxcsl.
[Iporpamma mo ¢u3uke pazpaboTaHa € LENTbIO OKa3aHUS METOJUYECKOH MOMOIIU
YYHUTEIO B CO3/JaHUU paboveil mporpaMMbl IO Y4€OHOMY TIPEIMETY.
O®usnka ABIAETCA CHUCTEMOOOPa3yOIUM JUIl €CTeCTBEHHOHAYYHBIX  y4EOHBIX
MPEeIMETOB, MOCKOJbKY (DHM3MUECKHE 3aKOHBI JIeKaT B OCHOBE IPOIIECCOB M SIBJICHMIA,
M3y4aeMbIX XUMHEH, Onosioruen, acTpoHoMueil u gusndeckoil reorpadueii, BHOCUT BKIIaJ B
€CTECTBEHHOHAyYHYI0 KAapTUHY MHUpa, NpPeJocTaBisieT Haubojee sCHble 0oOpa3Ibl
MPUMEHEHHSI HAyYHOTO METOJia MO3HaHUs, TO €CTh CII0co0a MOIYyYeHUs JOCTOBEPHBIX 3HAHUI
0 MHUpe.
Onna u3 rIaBHBIX 33124 (U3UYIECKOTO 00pa30BaHMs B CTPYKTYpe 00IIero oopa3oBaHus
COCTOUT B (DOPMHUPOBAHMM €CTECTBEHHOHAYYHOIl TPAaMOTHOCTHM M HMHTEpeca K HayKe Yy
00yJaronuxcs.
N3yuenne ¢u3ukn Ha 06a30BOM ypOBHE IMpEAINoOJaracT OBJAJECHUE CIEAYIOUIUMU
KOMIIETEHTHOCTSIMHU, XapaKTepU3YIOIIMMHI €CTeCTBEHHOHAYUYHYIO TPaMOTHOCTb!
® HayyHO OOBSCHSTDH SIBIICHUS;
® OLEHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOTO HUCCIIEIOBAHMUS;
® UHTEPHPETUPOBATH JaHHbIC U UCIOJH30BaTh HAay4YHbIEC JI0KA3aTENIbCTBA IS
MOJIy4€HUs BBIBOJIOB.
Henu uzyuenus ¢U3MKH HA YpPOBHE OCHOBHOIO 00IIEero oOpa3oBaHUs ONpECIICHBI B
Konuenuun npenoxaBanust yueOHoro mpenmera «®Puszuka» B 00pa3oBaTeIbHBIX
opranmzanusax Poccuiickoit ®@eneparnum, peamusyrIIUuX OCHOBHBbIE 001Ie00pa3oBaTelbHbIC
MporpaMmsbl,  yTBepkKAEHHOW pemienneM Komnmernn  MuHHCTEpCTBa  MPOCBELICHUS
Poccuiickoit @eneparuu (nporokost ot 3 nexkadps 2019 r. Ne [TK48H).
Heaun n3yyeHus Gpu3nKu:
e puoOpeTeHHe HHTEepeca M CTPEMIICHHS OOydYaroIIUXCs K HaydHOMY H3yYEHHIO
MIPUPO/IbI, PA3BUTHE UX UHTEIUIEKTyaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

® Dpa3BUTHE IMPEICTABICHUA O HAyYHOM MeEToJe NO3HaHUS U (hopMupoBaHUE
HCCIIEIOBATENIBCKOIO OTHOLIEHMSI K OKPYXKAIOIINM SIBJICHHSIM;

e (opMupoBaHME HAyYHOTO MHMPOBO33pEHMS KaK pe3ylbTaTa M3y4E€HUS OCHOB
CTPOEHHUS MaTepHH U pyHIaMEHTaIbHBIX 3aKOHOB (DU3UKU;

e (dopMupoBaHHME MpEACTaBIEHUN O poiu (GU3MKM AN Pa3sBUTHA  JIPYTUX

€CTECTBEHHBIX HAayK, TEXHUKH U TEXHOJIOTUI;

® pa3BUTHE MNPEJACTABIECHUH O BO3MOXKHBIX cdepax Oynymiedl mpodeccnoHambHON

NeATeIbHOCTH, CBSI3aHHOM ¢ (PM3UKOM, MOATOTOBKA K JajbHEWUIIEMY OOY4YEHHUIO B
9TOM HallpaBJICHUU.



JlocTiokeHre 3TUX IeJed mporpamMmbl 1Mo (U3MKE HAa YPOBHE OCHOBHOTO OOILEro

o0Opa3oBaHUs 00ECIIEUNBACTCS PEIICHUEM CICAYIONINX 3a4a4:

e npuoOpeTeHHe 3HAHUKA O ITUCKPETHOM CTPOCHHUHM BEIIECTBA, O MEXaHUYECKHX,
TEIUIOBBIX, DJIEKTPUYECKHX, MATHUTHBIX ¥ KBAHTOBBIX SIBIICHUSX;

e npuoOpeTeHHEe YMEHHMH ONHUCHIBATh M OOBACHATH (U3MUECKUE SBJICHUS C
WCTIOJIb30BAHMEM TIOJTyYCHHBIX 3HAHUIA;

® OCBOGHHE METOJIOB PELICHHS MPOCTEUIIMX PACUYETHBIX 3a7ad C WCIOJIb30BaHUEM
(bU3NIECKUX MOIENeH, TBOPUECKUX M MPAKTHKOOPUEHTHPOBAHHBIX 3a]1a4;

® Dpa3BUTHE YMEHUH HAONMIOAATh TPHPOJIHBIC SBICHUS W BBIIOJIHATH OIIBITHI,
nabopaTopHbIe PabOTHI U SKCHEPUMEHTAIBHBIC HCCIIEAOBAHUS C MCIIOJIB30BAaHHEM
M3MEPHUTEIBHBIX PHOOPOB;

e OCBOEHHE NMPUEMOB PabOTHI ¢ MHPOpPMaNKEH (PU3NIECKOTO COACPIKAHUS, BKIIOUYAs
WHPOPMAIMIO O COBPEMEHHBIX JOCTHKECHHUAX (U3WKU, aHAIN3 M KPUTHYECKOE
OlleHMBaHME UH(pOpPMaLINY;

® 3HAKOMCTBO cO cdepamu mnpodhecCUOHATBLHON AEATebHOCTH, CBS3aHHBIMU C
(GU3NKON, W COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAaHHBIMH Ha JIOCTHIKCHHUSIX
(buznueckoi HayKu.

Ha uzyuyenue ¢pusuku (6a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOTO 00IIIETO 00pa30BaHUS
oTBoauTCs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B Hezmento), B 8 kiacce — 68 gacoB (2
yaca B Hememwo), B 9 kmacce — 102 waca (3 waca B  HEHIENI0).

[Ipennaraemseiii B mporpaMMe no (usuke nepedeHb J1abopaTOPHBIX pabOT M OMBITOB
HOCHT PEKOMEH/IATEeNFHBIA XapaKkTep, YYUTENb JIelTaeT BBIOOP MPOBEICHUsS JTa0OpaTOPHBIX
paboT W OMBITOB ¢ YYETOM MHAWBHAYAIBHBIX OCOOCHHOCTEW OOYYaromMXCs, CIHCKa
SKCMEPUMEHTAJIbHBIX 3aJaHuil, MpelaraéMblX B paMKaX OCHOBHOIO TOCYAAapCTBEHHOTO
JK3aMeHa o busuke.



COJEPKAHUE OBYYEHUA
7 KJIIACC

Pa3nes 1. @u3uka u e€ po/ib B NO3HAHUM OKPY’KAIOIEro Mupa.

®usuka — Hayka o npupoae. SBinenus mnpupoxabl. DPU3NUYECKHE SBIICHUS:
MEXaHUYECKHUE, TEIVIOBBIC, WIEKTPUIECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Owusnueckue BennmuuHbl. V3mepenue ¢usnyeckux BenmnynH. Duznyeckne mpuOOPHI.
[TorpemHocTh U3MepeHnd. MexayHapoIHas CUCTEMA €IHHMLI.

Kak ¢u3uka u apyrue ecTreCTBeHHbIE HAYKH M3Y4aloT MpHUpory. EcrecTBeHHOHAYYHBIH
METO/i TO3HaHMs: HaONIO/IeHUE, TMOCTAaHOBKAa HAyYHOT'O BOMPOCA, BBIJBM)KEHUE THUIIOTES,
9KCIEPUMEHT IO MPOBEpPKE TUIOTE3, OObsICHEHHWE HabmogaeMoro sBiaeHus. OmnucaHue
(bUBUYECKUX SIBJICHUHN C TTIOMOIIBIO MOJIETIEH.

Jemoncmpayuu.

1. MexaHnueckue, TEIJIOBBIE, dJIEKTPUYECKNE, MATHUTHBIE, CBETOBBIC SIBJIICHUS.

2. ®usnueckue MpuOOPHl M TMpoleaypa NPSAMbIX HW3MEPEHUN aHAJIOTOBBIM H

1 (poBBIM TPUOOPOM.
Jlabopamopnwie pabomel u onvimel.
Omnpenenenre HeHb! JeNIeHUs MIKAJIbl U3MEPUTEIBHOTO pudopa.
N3mepenue paccTossHUI.
N3mepenune o0bEMa KUAKOCTH U TBEPIOTO TeA.
Ornpenenenne pa3MepoB MAJIbIX TE.
N3mepenune temrepaTypel MpU HOMOIIM KUIKOCTHOTO TEPMOMETpA M JIaTUMKA
TEMIIepaTyphbl.
6. IIpoBeneHue uccnenoBaHUA MO MPOBEPKE TMIOTE3bI: JAIBHOCTH IMOJIETA IIAPHUKA,
MYIIEHHOTO TOPU30HTAIBHO, TEM 0OJIbIle, YeM OOJIbIIIE BHICOTA MTYCKA.

Pa3znes 2. [lepBoHayaibHble CBeIEHUS 0 CTPOEHUU BellleCTBA.

Crpoenue BemiecTBa: aroMbl M MOJIEKYJBI, UX pa3Mepbl. ONBITHI, JT0Ka3bIBAIOIINE
JUCKPETHOE CTPOEHHUE BEILIECTBA.

JIBrxeHue 4dactui BeniecTBa. CBs3b CKOPOCTH JIBHXKEHHMS YacCTHL C TEMIIEPATypoOH.
BbpoynoBckoe nBmwxenue, nuddysus. BzaumoneicTBue 4YacTHI] BELIECTBA: MPUTSIKEHUE U
OTTAJIKUBAHUE.

ArperatHble COCTOSIHMSI BEILIECTBA: CTPOCHUE Ta30B, JKUIAKOCTEH U  TBEPABIX
(kpuctamuinyeckux) Tena. B3auMocBs3p MeXIy CBOWCTBaMHU BEIIECTB B Pa3HBIX arperaTHbBIX
COCTOSIHUSIX U MX aTOMHOMOJIEKYJISIPHBIM CTpoeHHeM. OcoOEHHOCTH arperatHbiX COCTOSHHMA
BOJIBI.

Hemoncmpayuu.

1. HaGmroneHnue 6pOyHOBCKOTO JBHKEHUSI.

2. HaGmonenue nuddysun.

3. HaGmionenue sBIEHHH, OOBACHSAIOMMXCA NPUTHKEHUEM WM OTTAIKHBAHHEM

YacTHI] BELIECTBA.

Jlabopamopnuie pabomul u onvimel.

1. OrmeHka quaMeTpa aToMa METOJIOM PSIJIOB (C MCIONIb30BaHUEM (oTorpaduit).

2. OnbIThl O HAOJIIOIEHUIO TEIJIOBOTO PACIIUPEHUS Ia30B.

3. OnbIThl IO OOHAPYXEHUIO JEMCTBUS CHII MOJIEKYJISIPHOTO MPUTSKEHHUS.

Pasznen 3. /IBuikeHue u B3aumMojaeiicTBUE TeJl.

MexaHnyeckoe ABHKEHHE. PaBHOMEpHOE M HepaBHOMEpPHOE ABHKeHHE. CKOPOCTb.
CpenHss cKOpoCTh TP HEPAaBHOMEPHOM JBMKEHUU. Pacd€T IyTH M BpEMEHM JBUKCHMUSL.

SIBneHue mHepuMU. 3aKOH MHEpUMU. B3anMopelcTBHE Ten Kak NPUYMHA W3MEHEHHUS
CKOPOCTH ABW)KEHHA Ted. Macca kak Mepa MHEpTHOCTH Tena. [lmoTHocTh BemecTtBa. CBs3b
TUIOTHOCTH € KOJIMYECTBOM MOJIEKYJ B €AMHUIE 00bEMA BEIECTBA.

AWM e



Cuna xak xapakTepucTHKa B3aumojeiicTBus Ten. Cuna ynpyroctd M 3akoH I'yka.
N3mepenue cuiipl ¢ NOMOIIBIO JAWHAMOMETpA. SIBieHHME TATOTEHUs M cuia TsokecTH. Cuia
TSOKECTH Ha Jpyrux ruianerax. Bec tena. HeBecomocTs. CrioskeHHe Cuil, HallpaBJIEHHBIX IO
onHO#l mpsiMoil. PaBHogneicTByromas cuwi. Cuna TpeHus. TpeHHE CKOJBXKEHHUS U TPEHHE
nokosi. TpeHue B Ipupoje U TEXHUKE.

Jemoncmpayuu.

A

HaGmroieHne MexaHH4YeCcKOTo IBIKEHHS Tela.

W3mepenne CKOpOCTH MPSIMOJIMHEHHOTO IBUKCHHSI.
Habnronenue siBjaeHUs] UHEPIUH.

Habnronenne n3MeHEeHUs: CKOPOCTH TP B3aUMO/ICHCTBHHU Tell.
CpaBHEHHE MacC 10 B3aUMOAEHCTBHUIO TEIL.

CrnoxeHne Cuil, HalpaBJICHHBIX 110 OJTHOH MPSMOH.

JIa6opamoprze pabomot u onvimol.

1.

2.

w

5.

Omnpenenenre CKOPOCTH PaBHOMEPHOIO JIBWKEHUSI (IIapvKa B JKMJIKOCTH, MOJEIN
AIEKTPUYECKOTO aBTOMOOWIIS U TaK JIajiee).

Omnpenenenne cpeHe CKOPOCTH CKOJIbKEHUs OpyCKa WM IIapuKa 10 HaKIOHHOU
MJIOCKOCTH.

Onpenenenre MIOTHOCTH TBEPIOTO TeNa.

OnbIThI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh PACTSKEHHS (IepopMallii) MpYyKUHBI
OT MPUJIOKEHHON CUJIBL.

OnbIThI, AEMOHCTPUPYIOUINE 3aBUCUMOCTh CHUJIBI TPEHUS CKOJIbKEHHUS OT Beca Tella
U XapakTepa COMPUKACAIONINXCS TOBEPXHOCTEM.

Pa3nen 4. laBienue TBEPABIX TeJl, AKUAKOCTENH H ra3oB.

HaBnenne. CrocoObl yMEHBIICHHWS MW YBEIWYCHHUS maBieHUs. JlaBieHuwe rasza.
3aBUCUMOCTh JIaBJICHHUS Ta3a OoT 00bEéma, Temmeparypbl. llepenaua naBieHus TBEPABIMU
TeJaMU, KUJIKOCTAMU U razaMu. 3akoH [lackans. [TneBmaTnueckue MamnHbl. 3aBUCHUMOCTh
JABJICHUS JKUJIKOCTH OT IiIyOouHbl. ['mapocratuueckuil mapagokc. CooOmaronmecs: CoCcybl.
l'unpaBnnueckne MexaHU3MBbI.

AtMmocdepa 3emun u atMochepHoe naBieHue. [[puduHBI CylecTBOBaHUS BO3IYITHON
06010ukn 3emnn. OnbiT Toppuuenmu. M3mepenne atMocepHOTro AaBieHUs. 3aBUCUMOCTh
aTMOC(epHOro JaBieHHUs OT BBICOTHI Haja ypoBHeM Mops. [IpubGopbl ans m3MepeHus
aTMOC(EepHOTO JTaBICHHUS.

JleiicTBHe KUAKOCTH M Ta3a Ha NOrPYKEHHOE B HUX Telo. BelTankuparomas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue Ten. Bo3ayxomnaBanue.

emoncmpayuu.

ounhkwneE

~

3aBUCUMOCTD JABJICHUS I'a3a OT TEMIIEPATYypPHI.

[lepenaua naBneHus )KUIKOCTBIO U Fa30M.

CooOmaromiuecst COCyIpl.

I'mnpaBanyeckuil mmpecc.

[IposiBnenue aericTBUS aTMOC(EPHOTO TABICHHUS.

3aBUCHMOCTh BBITAIKUBAIOLIEH CHUIIBI OT 00BbEMAa MOTPYKEHHOW 4YacTH Tela U
IJIOTHOCTHU KHUJKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEH CUJIBI BECY BBITECHEHHOM KUIKOCTH.

VYcenoBue 1iaBaHus TeEN: IUIABAHUE WM TOTPYKEHUE TEN B 3aBUCUMOCTH OT
COOTHOILIEHUS IIOTHOCTEN TEJIa U KUJIKOCTH.

Jlabopamopusie pabomot u onvimul.

1.

2.

HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJE OT 00bEMa TOTPYKEHHOW B
JKUJKOCTh YacTH TeJa.

Ornpeznenenre BBITAJKUBAIOLIEH CHIIbI, JCHCTBYIONIEH Ha TeJlO, MOTPYXKEHHOE B
JKHUJIKOCTb.



3. IIpoBepka HE3aBHUCHMMOCTH BBITAIKUBAIOIICH CUIBI, JACUCTBYIOIIEW Ha TEIO B
KUJKOCTHU, OT MACCHI TeJIA.

4. OnbIThl, IEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAIKMBAIOIIEH CHUJIBI, AEHCTBYIOILEH
Ha TEJO0 B >KUJIKOCTH, OT 00bEMa NOIrpY:KEHHON B KHUAKOCTh YacTU Tejla U OT
IIJIOTHOCTHU KUJKOCTH.

5. KoHcrpynpoBaHue apeoMerpa WM KOHCTPYMPOBAHHUE JIOAKM M OIpeNeieHue €€

rpy30I10AbEMHOCTH.

Pa3nes 5. PaGora u MomiHOCTb. JHeEprus.

Mexannueckasi pabota. MOITHOCTb.

[IpocTbie MexaHU3MBI: pblyar, OJIOK, HaKJIOHHas IJIOCKOCTh. lIpaBuiio paBHOBecHus
priuara. [IpumeHeHnue npaBuia paBHOBECHs phluara K 0JI0Ky. «30JI0TO€ NMPaBUIIO» MEXaHUKH.
KIIJ mpocThix Mexanu3MoB. [IpocTbie MeXaHMU3MBbI B ObITY U TEXHHKE.

Mexannueckas sHeprusi. KmHetndeckas W moTteHIuanabHas sHeprus. [IpespaiieHue
OJIHOTO BUJa MEXaHUYECKOM 3HEPTUHU B APYroil. 3aKoH COXpaHEHUs SHEPTUU B MEXaHUKE.

Jemoncmpayuu.

1. IIpumepbl IPOCTBIX MEXaHU3MOB.

Jlabopamopnuwie pabomel u onvimel.

1. Ompenenenue paOOThl CHJIBI TPEHHUS MPU PABHOMEPHOM JBMKEHMM Tella IO

TOPU30HTAIBHON TOBEPXHOCTH.
2. HccnenoBaHue yCIIOBUI paBHOBECHUS pblyara.
3. WNsmepenne KIIJI HakTOHHOM MIOCKOCTH.

4. H3yuyeHue 3aK0HA COXPAHCHUS MEXaHUYECKOUW SHEPTHH.
8 KVIACC

Paznen 6. TensioBbIe SIBJICHHS.

OCHOBHBIE TOJIOKEHUSI MOJICKYJIIPHO-KUHETUYECKOW TEOPUU CTPOCHUS BEILIECTBA.
Macca u pa3mepbl aTOMOB M MOJIeKY/d. ONBIThI, MOATBEPKAAIONIME OCHOBHBIE MOJOXKEHUS
MOJIEKYJISIPHOKUHETUYECKOW TEOPHUH.

Mogenu  TBEPIOTO, JKHAKOTO W  Tra3000pa3HOTO  COCTOSIHMM  BEIECTBA.
Kpucrannmaeckue u amopdubie tena. OObSICHEHHE CBOMCTB I'a30B, YKHUAKOCTEH W TBEPABIX
Tel Ha OCHOBE TIOJIOKCHUH MOJICKYJISIpHO-KMHETHYEeCKOM Teopun. (CmadyuBaHue U
KanuJuIsipHbIE sIBJICHUS. TeraoBoe pacIMpeHue 1 CxaTue.

Temneparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTBbIO TEIUIOBOTO JBHM)KEHHUS YaCTHIIL.
Buayrpennsis sHeprus. CnocoObl M3MEHEHHS BHYTPEHHEH SHEpPruu: TeIuionepenada Hu
COBepIIIeHHE padoThl. BUbI TeIionepenayu: TErmIonpoOBOHOCTh, KOHBEKITUS, U3TyUeHHE.

KomnuectBo TennoTel. YaenpHas TEIIOEMKOCTH BeliecTBa. TemIOOOMEH U TEILIOBOE
paBHOBecHe. YpaBHEHHUE TEIJIOBOTO OayiaHca. [laBieHrne u 0TBepIeBaHUE KPUCTALTHYECKUX
BEILIECTB. YIeNbHAs TeIuioTa IurtaBieHus. IlapooOpasoBanue m KoHAeHcarus. Mcmapenwe.
Kunenue. YnenpHas Temnora mapooOpa3oBaHHs. 3aBUCUMOCTb TeMIEpaTypbl KUIEHHUS OT
aTMOC(hepHOTO JIaBJICHHS.

Bnaxxnocts Bo3yXa.

DHeprus TOMBa. Y IeabHasl TEII0Ta CrOPaHuUsl.

[Mpunnuner padotsr TemnoBbix asuratenei KIIJ[ TemmoBoro neuratens. TemnoBbie
JIBUTATENH U 3aIIUTa OKPYKAIOIIEH Cpe/Ibl.

3aKOH COXpaHEHUs U MPEBPAILCHUs SHEPTHH B TEIUIOBBIX MPOLECCaX.

Hemoncmpayuu.

1. HaGmronenue 6pOyHOBCKOTO JBKEHUSI.

2. HaGmonenue nuddysuu.

3. HalGmroneHue siBneHUI cMauyuBaHUs U KAWL PHBIX SBICHUH.

4. HabmiofeHue TeraoBOro paciiupeHus Tedl.



5. M3meHeHwe [aBiIeHWS Tra3a MNpU HM3MEHEHUM O00bEMa H HArpeBaHUU WIIH
OXJIQXKACHUH.
[IpaBusna u3smepeHus TeMmneparypsl.
Bupael Tenonepenayu.
OxJaxxieHue Ipyu COBEPIICHUU PabOTHI.
HarpeBanue ripu coBepiiieHur paboThl BHEITHUMU CHJIAMH.
0. CpaBHeHUE TEMIOEMKOCTEN Pa3INYHBIX BEILIECTB.
11. HaGnroieHne KUneHus.
12. HaGmnroieHre mocTosTHCTBA TeMIIEpaTyphl MPH TJIaBJICHUH.
13. Mogenu TenaoBbIX IBUTaTENEH.
Jlabopamopubvie padbomot u onvimel.
1. OmnbIThI O OOHAPYKEHUIO JEHCTBUS CHII MOJICKYJISIPHOTO TIPUTSKEHUSI.
2. OmbITHI IO BBIPALIMBAHUIO KPUCTAJIJIOB MOBAPEHHOM COJIM UJIU caxapa.
3. OnwITBl 110 HAOIIOJIEHUIO TETUIOBOTO PACHIMPEHHS Ta30B, KUJIKOCTEH U TBEPIBIX
TeJ.

4. OrmpepeneHne IaBJICHUS BO3ayXa B OaJJIOHE IIMPHUIIA.

5. OneITHl, AEMOHCTPUPYIOIIHNE 3aBUCUMOCTH JIaBJICHUS BO31yXa OT €ro o0néMa u
HarpeBaHUs WU OXJIAKICHHUS.

6. IlpoBepka THIOTE3bl JTUHEHHON 3aBHCHMOCTH JUIMHBI CTOJOMKA >KUJAKOCTH B
TEPMOMETPHUECKON TPYyOKE OT TeMIIepaTyphl.

7. HaOmronenne n3MeHEHUs BHYTPEHHEHW SHEPTUH Tea B pe3yibTaTe TeIIonepeaadn
1 pabOTHI BHEIIHUX CHJL.

8. HccnenoBaHue siBie€HUS TeIUIOOOMEHA MPH CMELIMBAHWU XOJOTHOW M ropsyeit
BO/JIBI.

9. OmpeneneHue KOJUYECTBA TEIJIOTHI, MOJYYEHHOI'O BOJON MpH TEIJIOOOMEHE C
HarpeTbiM METAIMYECKUM LHUITUHAPOM.

10. Onpenenenue yaenbHOU TETUIOEMKOCTH BEIIECTBA.

11. UccnenoBanue mpouecca uCnapeHus.

12. Onpenenenre OTHOCUTENBHOM BIAXKHOCTH BO3/yXa.

13. Onpenenenue yaenbHOM TEIUIOTHI IUIABJICHUS JIbJA.

Pa3znesn 7. diiekTpruyeckne 1 MAarHuTHbIE SIBJICHHSI.

Onektpusanus Teil. [[Ba poaa anekTpruuecKux 3apsaaoB. B3anmoaencTBue 3apsyKeHHbBIX
ten. 3akoH KynmoHa (3aBUCMMOCTb CHUJIBI B3aUMOJCHCTBHS 3apsKEHHBIX T€JI OT BEIUYHHBI
3apsAZI0B U PACCTOSIHUS MEXK]Y TEIaMH).

Onektpuuyeckoe  mnone.  Hanpsok€HHOCT  anekTpuueckoro  mojs.  [lpuHnun
CYIEPIO3UINH IEKTPUUYECKUX MOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snexkrpuyeckux 3apsaoB. DJIeMEHTapHbIN AyeKTpuueckuil 3apsaa. CTpoeHue
atoma. [IpoBOJHMKY U TUANIEKTPUKHU. 3AKOH COXPAHEHUS SJIEKTPUUYECKOTO 3apsija.

DNEeKTPUYECKUM TOK. YCIIOBUS CYLIECTBOBAHMS 3JIEKTPUYECKOTO TOKa. McrouHuku
MOCTOSIHHOTO TOKa. JIeHCTBUS 3JEKTPUUYECKOTO TOKa (TEIIOBOE, XUMUYECKOe, MarHuTHOE).
DNEeKTPUYECKUN TOK B JKHMJIKOCTSIX U ra3ax.

Onekrtpuueckas uenb. Cuna Toka. Dnekrpuyeckoe HampspkeHue. ConpoTUBIIEHUE
MPOBOJIHUKA. YJENbHOE CONPOTHUBIICHHE BemecTBa. 3akoH Oma Juisl ydacTka LenH.
[TocnenoBarenbHOE M MapAJIENbHOE COEIUHEHNE TPOBOJHUKOB.

PaGota u MomIHOCTH 3JeKTpUYecKOoTo Toka. 3akoH J[xoyns—JleHna. DiexTpuyeckue
L[ENU ¥ MOTPEOUTENN AIeKTpUIecKol SHeprun B ObITy. KopoTKoe 3aMbIkaHue.

[TocTrositHHbIe MarHuTHL. B3auMopeiicTBHE MOCTOSIHHBIX MarHUTOB. MarHuTHOE ToOJIE.
MarnuTHoe noje 3eMiiu U €ro 3Ha4eHue s KU3HU Ha 3emie. OnbIT Dpcreaa. MarHutHoe
MoJie DJIEKTPUYECKOro Toka. IlIpuMeHeHue 3IeKTpOMarHUTOB B TexHUKe. JlelicTBue
MarHUTHOTO TMOJS Ha MPOBOJHUK C TOKOM. OJEKTPOJBHUIaTelb TMOCTOSHHOTO TOKAa.
Hcnonp3oBanue 31eKTpoABUTaTENIel B TEXHUYECKUX YCTPOICTBAX U HAa TPAHCIIOPTE.

2w N



Oneiter  ®apanes. SBnenue snekTpoMarHUTHOM wuHAykuuu. [lpaBuno JleHna.
OnekrporeHeparop. CrnocoObl MOJYyYEHUS SJIEKTPUUYECKON SHEPruu. DJIEKTPOCTAHIMU HA
BO300HOBIISIEMBIX UCTOYHUKAX SHEPTHH.

Jemoncmpayuu.

RBELVLooNOUEWNE

0.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.

DneKkTpu3aus Tel.

JIBa pojia AIEKTPUUECKUX 3apsI0B M B3aUMO/ICHCTBUE 3apsKEHHBIX TEJl.
YCTpOUCTBO U IEHCTBHE IEKTPOCKOIIA.

DnexTpocTaTUuecKas NHIYKIHS.

3aK0oH COXpaHEHUs AICKTPUUIECCKUX 3apsI/IOB.

[IpoBOAHMKY W AUDIIEKTPUKH.

MoienupoBaHi€e CUIIOBBIX JIUHHUM 3JIEKTPUUYECKOTO TOJIS.

M cTouanKY TOCTOSTHHOTO TOKA.

JIeNCTBHS SIIEKTPUYECKOTO TOKA.

DNEeKTPUYECKUM TOK B JKHIKOCTH.

I"a30BBIit pazps.

N3mepenune cuiibl TOKa aMIEPMETPOM.

N3mepenue 37eKTpuuecKoro HampsHKeHUS BOJTBTMETPOM.

Peocrar n mara3uH conpoTHBIICHAN.

BsanmoelicTBre MOCTOSTHHBIX MAarHUTOB.

MopaenupoBaHre HEBO3MOKHOCTH Pa3JICICHHsI TIOJTIOCOB MarHUTA.
MopenupoBaHre MarHUTHBIX TTOJIEH MOCTOSTHHBIX MAarHUTOB.
OmneIT Dpcrena.

MarauTHO€ 1oJie TOKa. DJIEKTPOMAarHur.

JlelicTBME€ MarHMTHOTO TOJIS1 HA MPOBOIHUK C TOKOM.
DJIEKTPOABUTATEIb MOCTOSHHOTO TOKA.

HccnenoBanue siBIEHUS 3JIEKTPOMAarHUTHOM MHIYKIIUH.

OnbiTel Dapajes.

3aBUCUMOCTb HAMPABJICHUSI HHAYKIIMOHHOTO TOKA OT YCJIOBHI €ro BO3HUKHOBEHHS.
DIIEKTpOTEHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnwie pabomel u onvimel.

ounhkwneE

10.
11.
12.

13.
14.
15.

16.

OnbITh! IO HAOIIOICHUIO IEKTPU3ALMH TeJl HHAYKIHEH U IPU CONPUKOCHOBEHHH.
HccnenoBanue neiCTBUA IIEKTPUUECKOTO MOJIA HA IIPOBOJIHUKH U JUAJIEKTPUKH.
C6opka u nmpoBepka pabOThI ANEKTPUUECKON LIEMH OCTOSIHHOTO TOKa.

W3mepenue u peryinpoBaHUe CHIIbI TOKA.

W3mepenue u perylInpoBaHue HANIPSKCHMSL.

HccenenoBanue 3aBUCHMOCTH  CWJIBI  TOKa, MAYIIETO 4Yepe3 PpEe3HcTop, OT
COIPOTHBIICHUS PE3UCTOPA U HAIIPSDKEHUS Ha PE3UCTOPE.

OneITbl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb 3JIEKTPUYECKOTO  CONPOTHUBIICHUS
IIPOBOJHMKA OT €r0 JJUHBI, IUIOIIAJH OIIEPEUYHOr0 CEYEHUS U MaTepuaa.
IIpoBepka npaBuiia CI0KEHUS HAIPSDKEHUN IIPU IIOCIEA0BATEIbHOM COEAMHEHUU
JBYX PE3UCTOPOB.

IIpoBepka npaBuiia I CUJIbI TOKA MIPH MAPAJIIEIIBHOM COEIMHEHUH PE3UCTOPOB.
Omnpenenenue pabOThI ANEKTPUUECKOTO TOKA, UAYLIETO YePE3 PE3UCTOP.
Omnpenenenne MOIHOCTH IEKTPUYECKOTO TOKA, BBIJIENSIEMON Ha PE3UCTOPE.
HccnegoBanue 3aBUCUMOCTM  CWJIBI  TOKa, MAYILETO 4Ye€pe3 JIAMIIOYKY, OT
HaIIpsDKEHUS Ha HEN.

Onpenenenne KII/[ narpeBarens.

HccnenoBanue MarHUTHOTO B3aMMOJIEHCTBHS IIOCTOSIHHBIX MarHUTOB.

W3yueHre MarHuTHOTO MOJIA TOCTOSIHHBIX MAarHWTOB MpU HMX OOBEAMHEHUH U
pa3eneHun.

HccnenoBanue AeMCTBUA JIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.



17. OnpIThl, JEMOHCTPUPYIOLIME 3aBUCUMOCTb CHJIBI B3aUMOJAEWUCTBUS KaTYIIKU C
TOKOM M MarHuTa OT CUJIbl TOKA U HallpaBJICHUS TOKA B KATYILKE.

18. M3yueHue neicTBUS MarHUTHOTO I10JIS HA IIPOBOJHUK C TOKOM.

19. KoHcTpynpoBaHue U U3y4eHHe padoThl 3JEKTPOABUIATENS.

20. Uzmepenne KII/I snmekTpoaBUraTeIbHOW yCTaHOBKHU.

21. OnbITHl IO UCCIEAOBAHUIO SBJIECHUS JEKTPOMAarHUTHON MHIYKIIUU: UCCIIEJOBaHHUE
M3MEHEHUH 3HAa4CHMsI M HAIIPABJICHUs MHIYKLIIMOHHOTO TOKA.

9 KJIACC

Pasnen 8. Mexanuueckue siBJIeHHS.

Mexanundeckoe JIBUKCHUE. Marepuaibnas TOYKA. Cucrema OTCYETA.
OTHOCHUTENHHOCTh MEXaHMUYECKOTO JBIDKECHHs. PaBHOMEpHOE MPSMOJIMHENHOE JIBH)KCHHE.
HepaBHomMepHoe mpsimosivHeiliHoe nBukeHue. CpeaHsis ¥ MTHOBEHHAsi CKOPOCTh Teja MpH
HEPAaBHOMEPHOM JIBUKECHUH.

VYckopenue. PaBHOyckopeHHOE mpsMoiiuHelHoe nBmkeHue. CBOOOTHOE MajJeHHE.
Omnprtel [Nanuies.

PaBHOMEpHOE nBIKEHHME IO OKPYKHOCTH. [lepron n yactora oOpamienus. Jluneitnas u
yrioBasi CKOpocTH. LleHTpocTpeMuTenbHOe YCKOPEHHUE.

[Iepssiii 3akoH Herotona. Bropoii 3akoH Herotona. Tpetnii 3akoH Herotona. [IpuHimn
CYNEPIO3UINH CHJI.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuia TPEHUsI CKOJIbKEHUS, CUIa TPEHUS
MOKOSI, IPYTUE BUABI TPEHUSI.

Cuna TSXKEeCTH W 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOpEHHE CBOOOJHOTO MaJeHHUS.
JBmwxenne mianeT Bokpyr Comnma. IlepBas kocMmuueckass ckopoctb. HeBecomocTh u
MEepErpy3KHu.

PaBHOBecne marepuanbHO TOUKU. AOCOMIOTHO TBEpHOE Teno. PaBHOBecHe TBEPAOTO
TeJla ¢ 3aKpeIIEHHOM OChI0 BpamieHusa. MoMeHT cuibl. LleHTp TsoxecTu.

Nmnynec tena. 3menenne umnyibca. IMIynbc criibl. 3aKOH COXPaHEHUSI UMITYJIbCA.
PeakTuBHOE IBUKEHHUE.

Mexannyeckasi pabota 1 MOIIHOCTb. PaboTa cui TsxkecTH, ynpyroctu, Tperus. CBs3b
sHepruu u pabotsl. [loTeHIMAanbHaAs 3HEPrUs Teja, MOJHATOrO HaJ MOBEPXHOCTHIO 3€MIIH.
[loreHunaneHass »5Heprusi cxatoil npyxuHbel. Kunernueckas »sHepruda. Teopema o
KMHETUYECKOM SHEPruu. 3aKOH COXPAHEHHSI MEXaHMYECKOUM SHEPIHH.

emoncmpayuu.

1. HalmroneHue MEXaHU4YECKOTO JIBIKEHHS Tella OTHOCUTEIBHO Pa3HbIX TEJ OTCUETA.

2. CpaBHeHHE NyTel U TPACKTOPHUI JBUKEHHUS OJJHOTO U TOTO K€ Tela OTHOCUTEIBHO
Pa3HbIX TeJl OTCYETA.

3. H3mepeHue CKOpPOCTH M YCKOPEHUS MPSMOIMHENHOTO JIBUKEHHUSL.

4. HccnepoBaHue NPU3HAKOB PABHOYCKOPEHHOTO JIBHKECHHUS.

5. HaGmionenue ABMXEHUS Tl MO OKPYKHOCTH.

6. HaOmioneHue MexaHMYECKHX SIBICHMM, MPOUCXOMAAIIUX B CHCTEME OTCuYETa
«Tenexka» mnpu e€ pPaBHOMEPHOM M YCKOPEHHOM JBW)XEHUH OTHOCHUTEIIBHO
KaOuHeTa QU3UKH.

7. 3aBUCUMOCTb YCKOPEHHUS TeJla OT MACChl TeJla U JEHCTBYIOLIEH HA HETO CUJIBI.

8. HalGnroneHue paBeHCTBA CHII IPU B3aUMOJICHCTBHUU TE.

9. M3meHeHue Beca Tena Npu yCKOPEHHOM JIBUKEHHUU.

10. Ilepenaua umnynabca Mpu B3aUMOJACHCTBUU TEll.

11. IIpeoOpa3oBaHus SHEPTUU TPU B3aUMOJCHCTBUU TE.

12. CoxpaHeHue UMITyJIbCa MPU HEYIPYTOM B3aHUMOIEHCTBUH.

13. CoxpaHeHue UMIYJbca MPH a0COIOTHO YIPYTOM B3aHMOICHCTBUH.

14. HabmoieHue peakTUBHOTO JBUKCHHUS.



15.
16.

CoxpaHeHne MeXaHU4eCKOH SHEPTUH MPU CBOOOTHOM Ta/ICHHH.
CoxpaHeHHE MEXaHUYECKOM HSHEPrMM IIpU JBMXKEHMM Tejla I0J JACUCTBHEM

HIPY’KHHBL.

Jlabopamopusvie padbomot u onvimel.

1.

2.

O N

10.

11.

KoHcTpynpoBanue Tpakra [uisi pa3roHa U JajdbHEMILIEro paBHOMEPHOTO JBUKEHUS
LIapyKa WU TEJIEKKH.

Omnpenenenne cpeHe CKOPOCTU CKOJIBXKEHHUS OpyCKa WM ABMXKEHMS LIapuKa 10
HAaKJIOHHOM IUIOCKOCTH.

Omnpenenenre yCKOpeHMs Teida IPU PABHOYCKOPEHHOM JABM)KEHUU 10 HAKJIOHHOU
IUIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH ITyTH OT BPEMEHU NPH PaBHOYCKOPEHHOM JABMKEHUU
0e3 HauaIbHOU CKOPOCTH.

[IpoBepka rUMoOTE3bl: €CIU MIpPU PABHOYCKOPEHHOM [BIKEHHM 0€3 HadaabHOU
CKOPOCTH IyTH OTHOCATCS KaK psJ HEYETHBIX YHUCET, TO COOTBETCTBYIOILIUE
MIPOMEXKYTKHA BPEMEHU OJIMHAKOBBI.

HccnenoBanue 3aBUCMMOCTH CHJIBI TPEHUS CKOJIBKEHHUS OT CHJIBI HOPMalbHOIO
JTABJICHHUS.

Onpenenenre korhduueHTa TPEHUS CKOJIbKEHUS.

Ornpenenenne KECTKOCTH MPYKUHBI.

Onpenenenve pabOTBHl CHJIBI TPEHHS] MPU PAaBHOMEPHOM JBHKEHMM Tella IO
TOPU30HTAIBHON TOBEPXHOCTH.

Omnpenenenue pabOThl CUIIBI YIPYTOCTH IpPH MOABEME Tpy3a C UCIHOJb30BAHHUEM
HEMOABUYKHOTO U MOJABMKHOTO OJIOKOB.

N3yueHne 3aK0Ha COXpaHEHUs SHEPTUU.

Pa3nen 9. Mexann4yeckue KoJ1e0aHUSA U BOJHBI.

KonebarenpHoe aemxenne. OCHOBHBIE XapaKTEPUCTHKN KOJIEOaHMI: IEPHO/I, YACTOTa,
aMIuIuTya. MaremaTtudeckuid W TPYKUHHBIM MasTHUKU. [IpeBpallieHue sHepruu npu
KoJie0aTeIbHOM JBUKECHUU.

3aryxatonue KoJjiebaHusi. BpeIiHyKIeHHBIE KojeOanus. Peszonanc. Mexanuueckue
BoJIHBI. CBOMCTBA MexaHU4eCKHUX BOJIH. [IpoosibHbIe U onepevHbie BOJIHBL. [[n1Ha BOIHBI U
CKOPOCTh €€ pacmpocTpaHeHus. MexaHW4YecKue BOJHBI B TBEPAOM Tele, CelHCMHYEcKue

BOJIHBI.

3ByK. ' poMKOCTB 3ByKa M BbIcOTa ToHa. OTpakeHue 3Byka. MIHGpa3ByKk U yIbTpa3BYK.
Jemoncmpayuu.

ounhkwneE

Ha6nronenue konebanuii el Mo 1eCTBUEM CHITBI TSHKECTH M CHIIBI YIIPYT'OCTH.
Hab6nronenue konebanuii rpy3a Ha HUTH U Ha MPY>KUHE.

Habmroenue BBIHYXIEHHBIX KOJIEOaHHI U pe30HAHCa.

PacnipocTpanenue npoI0JbHBIX B ITONIEPEYHBIX BOJIH (HA MOJIEIIN ).

Habmtonenue 3aBUCHUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHUECKHIA pEe30HaHC.

Jlaﬁopamopnbte pabomot u onvimol.

1.
2.
3.

OmnpezeneHne 4acTOThI U epHOa KoeOaHUH MaTeMaTUYeCKOro MasiTHUKA.
OmnpeneneHne 4acTOThl U MepHoa KoieOaHUH NPy>KUHHOTO MasTHUKA.
HccnenoBanue 3aBUCUMOCTH TepHoJia K0JIeOaHUH MOJIBEIIEHHOIO K HUTH Ipy3a OT
JUTUHBI HUTH.

HccnenoBanue 3aBUCMMOCTH IEpHOja KOJeOaHMM MNpPYKMHHOIO MasTHUKA OT
Macchl rpysa.

IIpoBepka HE3aBHUCUMOCTH TepHoa KojeOaHUi rpy3a, MOJABEUIEHHOT0 K HUTH, OT
Maccsl rpysa.

OnbITEl, JEMOHCTPHUPYIOLIME 3aBUCHUMOCTh MepHoJia KojleOaHUH MpPY>KUHHOTO
MasiTHUKA OT MacChl Ipy3a U )KECTKOCTHU MPYKUHBI.



7. W3mepeHune yckopeHHs! CBOOOIHOTO MaICHUS.
Pazzen 10. DjeKTpoMarHuTHOE MOJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.
DNEKTpOMarHUTHOE MoJie. DJIEKTPOMarHuTHbele BOJIHBI. CBOWCTBA 3JEKTPOMArHUTHBIX
BosiH. [llkanma 3JeKTpOMarHUTHBIX BOJIH. MCIOJIb30BaHUE AJIEKTPOMArHUTHBIX BOJIH IS
COTOBOM CBSI3H.
DnekTpoMarHuTHas npupoja ceera. CKopocTh cBeTa. BolHOBBIE CBOMCTBA CBETA.
Jemoncmpayuu.
1. CBoiicTBa 3IEKTPOMArHUTHBIX BOJIH.
2. BoJiHOBBIE CBOMCTBA CBETA.
Jlabopamopuovie pabomot u onvimel.
1. W3ydeHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C MMOMOIUIbI0 MOOMIIBHOTO TenedoHa.
Pasnen 11. CBeToBbIe SIBJIEHUS.
JlyueBass mozenb cBera. Mcrounuku ceera. [IpsmonuHeliHOe paciipoCTpaHEHHUE CBETA.
3armenus Connna u Jlynsl. Otpaxkenue ceta. [1nockoe 3epkano. 3aKoH OTpakKeHHsI CBETA.
[Ipenomnenue cBera. 3akoH mpenomiieHus: cBeTa. [lonHoe BHyTpeHHEE OTpa’KeHUE
cBeta. Vcnonb3oBaHue MOJIHOTO BHYTPEHHETO OTPaXKEHHS B ONTHYECKUX CBETOBOIaX.
Jlunza. Xon myueit B nuH3e. OnThueckas cuctema ¢oToamnmnapara, MUKPOCKONa U
Teneckomna. ['1a3 kak ontuyeckas cucreMa. baM3opykocTs U 1abHO30PKOCTb.
Paznoxxenne 6enmoro cBera B crektp. OmnbiTel HbioToHa. CriojkeHHE CHEKTpajIbHBIX
uBeToB. /lucnepcus crera.
Jemoncmpayuu.
[IpssMonMHENHOE pacIIpOCTPAHEHHUE CBETA.
OtpaxeHue cBera.
[Tonyuenue n300pakeHHi B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomiienue cBera.
OnTHYeCKUN CBETOBOJI.
Xon tydeid B coOuparomei JTruH3e.
Xo ny4der B pacCEeUBalOIEH JIMH3E.
[Tonydyenue n300paskeHUI C TOMOIIIBIO JTHH3.
. Ilpunuun aedictBus oToarnmapara, MUKPOCKOIIa U TEJIECKOTIA.
10. Mogens riasa.
11. PaznoxeHue 6e10ro CBETa B CIIEKTP.
12. [lonyuenue 6e10ro CBETA MPH CIOKEHUU CBETA Pa3HBIX I[BETOB.
Jlabopamopnuie pabomel u onvimel.
1. HccrnenoBaHue 3aBUCMMOCTH YIJIa OTPAXKEHUsI CBETOBOTO JIyda OT yrjia NaJeHusl.
2. UM3yyeHue xapaKTepUCTHK U300paKeHUs MPEAMETa B TUIOCKOM 3epKalie.
3. HccnenoBanue 3aBUCMMOCTH yrila NPEJOMIIEHUSI CBETOBOIO JIy4a OT yrja MaJeHUs
Ha FPaHMILIE «BO3TYX—CTEKIIO».
[Tonyuenue n300pakeHHi ¢ TOMOIIBIO COOMPAIOIIEH JTNH3HI.
Omnpenenenre (GOKYCHOTO PaCCTOSHUS M ONTUYECKON CHIIBI COOUPAIOIIEH TUH3BI.
OnbITHI MO Pa3I0KEHUIO OEI0Tr0 CBETa B CHEKTP.
OnBITHI 10 BOCTIPUSATHIO LBETA MPEAMETOB MPH UX HAONIOJEHUHU Yepe3 I[BETOBBIC
GUIBTPBIL.
Pa3znen 12. KBanToBbIe SIBJEHHUS.
OmnsiTel Pezepdopaa u mnanetapuas moaens atoma. Monens atoma bopa. Ucnyckanue
U MOTJIONIeHUE cBeTa aTOMOM. KBaHThbI. JIMHEYaThie ClIEKTpPHI.
PamnoaktuBHOCTh. Anbda, Oera- u ramma-usnydeHus. CTpoeHHE aTOMHOTO sJIpa.
Hyknonnas moaens atomuHoro sgpa. M3orombl. PanmoaktuBHble mpeBpamnenus. [lepuon
nojypacnajaa aTOMHBIX sIIEp.

LN WNE

Nous



SnepHble peakuuu. 3aKOHbl COXpPaHEHMs 3apsiIOBOIO U MAacCOBOIO 4YMCEN. DHEprus
CBA3M aTOMHBIX sjep. CBs3p Macchl M 3Hepruu. Peakuuu cuHTE3a W JEJEHUA  S7AEp.
Wcrounnku sHeprun CosiHIA U 3BE3NL.

SnepHas sHepreTuka. JleicTBUSA paAMOAKTUBHBIX U3JIyYCHHUN HA )KUBBIE OPraHU3MBI.

Jemoncmpayuu.

CrieKTphpl U3JIy4yeHUs U TOTJIOMICHHUSL.

CrieKTphl pa3Iu4HbIX a30B.

CrniexTp BoAOpO/Ia.

Habmronenue tpekos B kamepe BuibcoHa.

PaboTa cuérunka HOHU3UPYIOUINX U3TyICHUH.

Peructpanus nznydeHus NpupoJHbIX MUHEPAJIOB U MPOIYKTOB.

JIa6opamoprze pabomot u onvimol.

1. HabmroneHue CIUIOMIHBIX U JIMHEWYAThIX CIEKTPOB U3JIyYEHUS.

2. HccnenoBanue TPEeKOB: U3MEPEHHE HHEPIHMM YACTHIIBI MO TOPMO3HOMY MYTH (T10

¢doTorpadusim).

3. Msmepenue paguoakTUBHOIO (poHa.

IHoBTOpPHUTEILHO-00001IAOIIIUI MOAYIb.

[ToBTOpUTENBbHO-0000IAOIIMKA  MOIY/Ib MpeJHa3HaueH [UIsi CUCTeMaTu3aluu |
00001IeHNS] TPEAMETHOTO COJEpX aHUS U OMNbITa JEATENbHOCTH, MPHOOPETEHHOrO MpH
M3Y4YEeHUU BCEro Kypca (DUM3HMKH, a TakKe JJIs MOJrOTOBKA K OCHOBHOMY T'OCYJIapCTBEHHOMY
9K3aMeHY Mo (pusmuke A 00ydyaronuxcs, BBIOpaBIIUX 3TOT yU€OHBIN MpeIMeT.

[Ipy wu3yyeHUM JAHHOTO MOAYJS pEAINU3YIOTCS M CHCTEMAaTU3HPYIOTCS BUbI
NEeSITeIbHOCTH, Ha OCHOBE KOTOPBIX OOecreuyuBaeTcss JOCTHKEHHE TMPEAMETHBIX U
MeTanpeIMETHBIX IUTAHUPYEMBIX pe3yJIbTaToOB oOy4eHus, dbopmupyertcs
€CTECTBCHHOHAy4YHasi TPaMOTHOCTb: OCBOEHHE HAyYHBIX METOJOB MCCIEAOBAHUSA SIBJICHUHN
IPUPOJBl U TEXHUKH, OBJIAJCHHE YMEHUSAMU OOBACHATH (DU3MUECKUE SIBICHMS, MPUMEHsA
IIOJIy4YEHHBIC 3HaHMsI, PEIIATh 334, B TOM YHCJIE KAYECTBEHHBIE U DKCIIEPUMEHTAIILHBIE.

[IpyHIMNMAIBHO NEATENBHOCTHBIA XapaKTep JAaHHOTO pPas3zeia Peaau3yercs 3a CUET
TOTr0, 4YTO 0OYUaIOIIMECs BBIMOJIHAIOT 33/1aHUs, B KOTOPBIX UM MpeAIaracTcs:

Ha OCHOBE IIOJYYEHHBIX 3HAHMM pacloO3HAaBATh U HAYyYHO OOBACHATH (U3UYECKHE
SIBJICHUS B OKPY’KAOLLEH IIPUPOJE U TIOBCETHEBHON KU3HU;

UCIOJb30BaTh Hay4HblE METOJbl UCCIIEAOBaHUS (PU3MUYECKUX SIBICHUIH, B TOM YHUCIIE
JUI POBEPKH TMIIOTE3 U NOJyYEHHUS] TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh HAay4HbIE OCHOBBI HanOoJiee Ba)KHBIX JOCTH)KEHUI COBPEMEHHBIX TEXHOJIOTHUH,
HaIpuMep, MPaKTUYECKOrO MCIOJIb30BaHUS Pa3IMYHBIX MCTOYHHUKOB 3HEPIMM Ha OCHOBE
3aKOHA  MpPEBpalllcHUsT W COXpPaHEHMs]  BCEX  M3BECTHBIX  BHUJOB  DHEPIUH.

ok wWwNE



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS INPOI'PAMMBI 110 ®U3UKE
HA YPOBHE OCHOBHOI'O OFIIEI'O OBPA3OBAHUSA

N3yyenue ¢u3MKM Ha ypPOBHE OCHOBHOTO 0OmIero oOpa3oBaHUS HAIPABICHO Ha

AOCTHIKCHUC JIMYHOCTHBIX, MCTAIIPCAMETHBIX U IMMTPEAMCTHBIX O6pa3OBaTeJH)HI)IX PE3YyIbTAaTOB.

B pesynbraTe m3ydeHuss (U3MKM HA YpOBHE OCHOBHOTO OOIIero oOpa3oBaHUS Y

oOyyaromerocst OyyT cOpMUPOBAHbI CIEAYIONIUE JINYHOCTHBIE PE3Y/IbTAThl B YaCTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUSA:

- IIPOSIBICHWE MHTEpECa K HUCTOPHUM U COBPEMEHHOMY COCTOSIHUIO DPOCCHHUCKOU
(bu3nYeCcKoi HayKH;

- IIEHHOCTHOE OTHOIIIEHUE K TOCTIKCHHUSM POCCUNCKHUX YUEHBIX-(U3UKOB;

2) rpa:kIaHCKOr0 M YXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

- TOTOBHOCTh K AaKTHBHOMY YYacTHIO B OOCYXJICHHUU OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUIECKUM MIPUMEHEHUEM JTOCTHKCHUN (PU3UKH;

- OCO3HAHUE BAXHOCTU MOPAIBHO-3TUYECKUX TPUHIIUIIOB B JACSITEIIBHOCTH YUEHOTO;

3) 3cTeTH4ecKoro BOCIIMTAHMS:

- BOCIIPHATHE YCTETUUECKUX KaueCTB (PM3MUECKON HayKU: €€ TapMOHUYHOTO TIOCTPOCHHS,
CTPOTOCTH, TOYHOCTH, TAKOHUIHOCTH;

4) IEeHHOCTH HAYYHOI'0 IMO3HAHUSA:

- OCO3HaHHE IEHHOCTH (PU3NYECKON HAYKH KaK MOIIHOTO WHCTPYMEHTA TO3HAHUS MUPA,
OCHOBBI Pa3BUTHS TEXHOJIOTUH, BaJKHEUIIEH COCTABIISIFOLIEN KYJIbTYpBI;

- pa3BUTHE HAYYHOU JII0O03HATEIBLHOCTH, HHTEPECA K MCCIIEI0BATENbCKON eI TENbHOCTH;
5) popMupoBaHus KYJbTYPHI 310POBbS M IMOIMOHAJILHOI0 0J1Ar0NOJyYHs:

- OCO3HAHME LIEHHOCTH 0e30MacHOro o0pa3a >KW3HHU B COBPEMEHHOM TEXHOJIOTHYECKOM
MHpE, BaXHOCTH MpaBHJl O€30IacHOrO IMOBEJCHHsS Ha TpaHCIOpTe, Ha J0porax, ¢
ANEKTPUYECKUM U TEIJIOBBIM 000PYI0OBAaHUEM B IOMAILIHUX YCIIOBHUSX;

- c(OpMHUPOBAHHOCTh HAaBBIKA pPEQIICKCHHU, MPU3HAHUE CBOETO IpaBa Ha OMMOKY H
TaKOT0 K€ [paBa y Ipyroro 4elI0BeKa;

6) TPy10BOr0 BOCIIUTAHUS:

- aKTHBHO€ Yy4yacTH€ B pEIIEHWU NPaKTHYECKUX 3anad (B paMKax CEMbH,
00pa3oBaTeNIbHOM OpraHuzaiy, Tropoia, Kpas) TEXHOJOTHYECKOW M COLUaIbHOU
HaIpPaBJIEHHOCTH, TPEOYIOIIUX B TOM YHCIIE U (PU3HMUECKUX 3HAHUII;

- HHTEpEC K MPAKTUYECKOMY H3y4eHUIO0 podeccuil, CBA3aHHBIX ¢ (PU3UKOM;

7) 3KO0JIOTHYeCKOr0 BOCIIMTAHUA:

- OpHEHTalMs Ha IpUMEHeHHe (U3NYECKUX 3HAHUU Ui pElleHHs 3aJady B 00JIacTH
OKpYXarolLlEel Cpe/ipl, IUNITAHUPOBAHUS TIOCTYIIKOB M OLIEHKU MX BO3MOKHBIX IIOCIIEICTBUM
JUISL OKpYKaroLel cpebl;

- 0CO3HAHUE II100ATBHOTO XapaKTepa 3KOJIOTUYECKUX MPOOIEM U MyTel UX PEIICHNUS;

8) ajanTanyu K U3MEHSIOIMMCS YCJIOBHAM COLHUAIBHON U MPUPOIHOH Cpebl:

- MOTPeOHOCTh BO B3aWMOJICUCTBUU TPHU BHINOJHEHUH HCCIECIOBAaHUM U MPOEKTOB
(bu3nyYecKoil HaNPaBICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSAM JPYTUX;

- TIOBBILLIEHUE YPOBHS CBOE€H KOMIIETEHTHOCTH Y€pe3 MPAKTUUYECKYIO JeATEIbHOCTb;

- MOTpeOHOCTh B (DOPMUPOBAHUM HOBBIX 3HAHHIA, B TOM 4Hcle (OPMYIHPOBATH HJEH,
MOHATHS, TUTIOTE3bI O (PU3UUECKUX 0OBEKTAX U SIBICHUSX;

- 0co3HaHUE JIePUIIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 001acTH (DU3HKHY;

- MJIAaHUPOBAHUE CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (DM3MUYECKUX 3HAHMUIA,

- CTpeMJIeHHE AaHalu3UpOBaTh U BBIABIATH B3aUMOCBSI3U NPUPOJIBL, OOIIECTBA U
SKOHOMHMKH, B TOM YHCJIE C UCTIONB30BaHUEM (PU3NIECKUX 3HAHMUIA;

- OLIEHKa CBOMX JIEUCTBUH C y4€TOM BIHMSHHUSA HA OKPYKAIOMIYIO CpPEy, BO3MOKHBIX
rI100aTBHBIX TOCIEICTBUH.



METAINIPEAMETHBIE PE3YJIBTATHI

B pesynprare OcBOGHHsS HpOTpaMMbl MO (HU3MKE HAa YpPOBHE OCHOBHOTO OOILEro
oOpa3zoBanusi y oOyuatomerocs OyayT cGOpMHpPOBaHBI MeTanpeAMeTHbIe Pe3yJbTaThl,
BKJIIOUAIOLIME II03HABATEJIbHbIE YHHUBEpCalbHble Y4eOHBIE NEHCTBUS, KOMMYHUKATHBHbIE
YHHUBEpCaJbHbIE yUeOHbIE IEUCTBUS, PETYIATUBHbBIE YHUBEPCAIbHbIE YUEOHbIE 1EHCTBUS.

Ilo3HaBaTeabHBIE YHUBEpPCAJIbHBIC y‘leﬁHble JeHCTBUSA

ba3oBble Jornveckue a1elcTBUSA:

BBISIBJIATH M XapaKTePU30BaTh CYIIECTBEHHBIE MIPU3HAKN 0OBEKTOB (SBICHHIA);
YCTAQHABJIMBATh CYIIECTBEHHBI NpPU3HAK KIACCU(PHUKAIMHA, OCHOBAHUS  JUIS
0000111eH!S 1 CPaBHEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M MIPOTUBOPEUMS B pACCMAaTPUBAEMBIX (haKTaX, JaHHBIX
1 HAOJFOJICHHSIX, OTHOCSIINXCS K (PU3MUYECKUM SIBIICHUSIM;

BBISIBJISITH IPUYHHHO-CJIC/ICTBEHHBIE CBSI3M MPH M3YYCHUH (DU3NYECKUX SIBICHUH H
MPOIIECCOB, JIeNIaTh BBIBOJIBI C HCIIOJB30BAaHHEM JICTYKTUBHBIX W HWHIYKTHBHBIX
YMO3aKIFOYCHUH, BBIJIBUTATh THIIOTE3BI O B3aUMOCBS3SX (PHU3UIECKUX BEITHUYHH;
CaMOCTOSITENIbHO BbIOMpaTh CcHocod penieHus ydeOHOH (u3nueckod 3amauu
(cpaBHEHHE HECKOJBKHMX BApHAHTOB PEIUICHHS, BBIOOp HamOoJee MOAXOIIErO C
YIETOM CaMOCTOSITEIIEHO BBIICTICHHBIX KPUTEPHUEB).

Bba3oBble nuccienoBarebCcKue AeiCTBHS.

HCI0JIb30BaTh BOMPOCHI KaK MCCIIE0BATEIILCKIUI HHCTPYMEHT TIO3HAHWS;
MPOBOJUTH IO CAMOCTOSITETIHbHO COCTABICHHOMY IUIAHY OIIBIT, HECIOKHBIN
(bMBUYECKUI IKCTIEPUMEHT, HeOOJIBIIIOE UCCIIeI0BaHNEe (PU3NYECKOTO SBIICHHUS;
OIICHUBATh Ha MPHUMEHUMOCTh M JIOCTOBEPHOCTh MH(OPMAIUIO, TOIYYECHHYIO B
XOJI€ UCCIICIOBAHUS UM SKCIICPUMEHTA;

CaMOCTOSITEIPHO  (OPMYJIMPOBAaTh OOOOIICHUS ¥ BBIBOJABI II0 PE3yJIbTaTaMm
MPOBEAEHHOTO HAOIIOICHUS, OTIBITA, UCCIICIOBAHYS,

MPOTHO3UPOBATh BO3MOXKHOE JalbHEWIIee pa3BUTHE (PHU3MUECKUX IPOIECCOB, a
TaK)K€ BBIJIBUTaTh TPEANONOKEHUS 00 HMX pPa3BUTHM B HOBBIX YCIOBHSX U
KOHTEKCTax.

Pa6ora ¢ undopmanmeii:

MPUMEHSTh PAa3JIMYHbIC METOJIbI, HHCTPYMEHTBI M 3aIllpOChl MPH TIOUCKE U OTOOpE
WHGOPMAIIMU WK TaHHBIX C YIETOM MPEIUIOKEHHON y4eOHOM (PU3MUYECKOH 3a/1auH;
aHaM3UpPOBaTh, CHCTEMATH3MPOBATh W  WHTEPIPETHPOBATH  WH(POPMAITUIO
pa3IMYHBIX BUJOB U POPM MPEICTABICHUS;

CaMOCTOSITEJILHO BBIOMPATh ONTUMAIBbHYI0 (popMy mpencTaBieHus WHGOPMAIMU U
WUTIOCTPUPOBATh pPellaeMble 3a7a4ll HECIIOKHBIMUA CXEMaMH, TuarpaMMaMH, WHOU
rpaduKol U UX KOMOMHAIUSAMU.

KoMMmyHHKaTHUBHBIEC YHUBEPCAJIbHbIE YUeOHbIEe 1eiiCTBHUS:

B X0j/Ie O0OCYXKIEHHs y4eOHOTrOo MaTepHaia, pe3yIbTaToB JIa00paTOPHBIX paboT H
MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXJIaeMOW TEMbI M BBICKAa3bIBATh
WJIeW, HaIleJICHHbIC Ha pEIICHWE 3a7a4ll W TOJUICp)KaHHE OJ1aroKenaTeIbHOCTH
00IICHNS;

COIMOCTaBISATh CBOHM CYXKICHHS C CYXKICHHSIMH JPYTUX YYacCTHUKOB JIMAJIOTA,
OoOHapyXUBATh Pa3JIMYMe U CXOJICTBO MO3HIINH;

BBIpaXKaTh CBOKO TOUKY 3PCHHSI B YCTHBIX U TUCHMEHHBIX TEKCTAX

NyOJIMYHO TPEJACTABIATh PE3YJAbTaThl  BBIMOJHEHHOTO (DU3UYECKOTO  OIbITA
(9KCIIepUMeHTa, UCCIICAOBAHUS, TPOCKTA);



MMOHUMATh M MCIIOJIH30BATh MPEUMYIIIECTBA KOMAHIHON ¥ WHAUBHIYATLHON pabOThHI
MIPU PEIICHUH KOHKPETHON (PU3NUECKOi TpoOIeMBbl;

MPUHUMATh LEIU COBMECTHOM AEATEIBbHOCTH, OPraHU30BbIBATH JEHUCTBUS MO €€
JOCTHDKEHHIO:  paclpeniesisiTb  pojid, OOCYKJIaTh MPOIECChl U PE3YJbTAThI
COBMECTHOH pabOThI, 000011aTh MHEHHSI HECKOJIBKUX JTFO/ICH;

BBITIOJIHATH CBOIO YacTh PaOOThI, OCTUTasi KAY€CTBEHHOIO pe3yibTaTa MO CBOEMY
HaIpaBJICHUIO ¥ KOOPAUHUPYS CBOU JCHUCTBUS C IPYTUMHU WICHAMH KOMaH/bI;
OIIEHMBATh KayeCTBO CBOETO BKJIaJa B OOMUNA TPOAYKT 1O KPUTEPHSM,
CaMOCTOSITEIIBHO CPOPMYITHPOBAHHBIM YIACTHUKAMHU B3aMMOICHCTBHSL.

PerJIHTI/IBHbIe YHUBEpPCAJIbHBLIC y‘-leﬁl—ll)le JeHCTBUSA

Camoopranu3anus:

BBISIBIISATh TPOOJIEMBbl B JKU3HEHHBIX M Y4YEOHBIX CHUTYalUsX, TpeOyromMX s
pereHust GU3NIECKUX 3HAHUI;

OPUCHTHUPOBATLCA B PA3JIMYHBIX IMOAXOJAX IMPUHATHA peHIGHI/II\/'I (I/IHI[I/IBI/II[yaJ'II)HOG,
MIPUHSTHE PEIIeHUs B TpYIIe, IPUHATHE PELIEHUHN IPYMIoi);

CaMOCTOSITENIBHO COCTABJIATH JITOPUTM pelieHns (GU3NYecKoil 3a1auu Wi IIaHa
UCCIIEIOBAHUS C Y4ETOM HMMEIOLIMXCSI PECYpcOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATh IIPEAJIaracMble BapHaHThl PEIICHNN;

JienaTh BbIOOP U OpaTh OTBETCTBEHHOCTH 3a pPEIlICHHUE.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJJIEKT:

AaBaTbhb aICKBATHYIO OICHKY CUTyalluu U MpeajiaraTsb jiaH eé N3MCHCHU,
OOBSICHATh TIPUYMHBI JOCTWKCHUS (HEIOCTH)KCHUS) pe3ybTaTOB ICATEIBHOCTH,
JIaBaTh OIIEHKY MPHOOPETEHHOMY OTIBITY;

BHOCHTh KOPPEKTHBBI B JIESATEIBHOCTh (B TOM YHCJIE B XOJ BBITIOJTHECHUS
(DMBUYECKOTO HCCIEAOBAHUS WM IPOCKTA) HAa OCHOBE HOBBIX OOCTOSITEIBCTB,
W3MEHUBIINXCS CUTYallU, YCTAHOBJICHHBIX OIIMOOK, BO3HUKIIUX TPYIHOCTEH;
OIICHUBATh COOTBETCTBUE PE3yNbTaTa eI M YCIOBHSIM;

CTaBHTh ce0sl Ha MECTO JIPYroro 4YelioBeKa B XOJ€ CIOpa WM JUCKYCCHH Ha
HAy4YHYIO TEMY, TIOHUMAaTh MOTHBBI, HAMEPEHHSI U JIOTUKY JPYroro;

MpHU3HABAaTh CBOE TPABO Ha OMIMOKY MPH PEUICHWH (U3HYECKHX 3ajJad WIH B
YTBEPXKJICHUSAX Ha HAYYHBIC TEMBI U TAKOE JKE MPABO APYIroro.

INPEIMETHBIE PE3YJIBTATbBI

K xoHIy 00yueHnus B 7 kJiacce mpeIMeTHbIE pe3ysbTaThl HA 6a30BOM YPOBHE JIOJIKHBI
oTpaxarb c(HOPMHUPOBAHHOCTH Y OOYUAIOUTUXCS YMEHUH:

WCIOJIb30BaTh TOHATHUS: (U3MUECKHEe M XUMHUUYECKHUE SBICHUS, HaONI0/IeHuE,
9KCIEPUMEHT, MOJIeJIb, TUTIOTE3a, AMHUIIBI (PU3NYECKUX BEIHUMH, aTOM, MOJIEKYJIa,
arperatHble  COCTOSHUSI  BemiectBa  (TBEpAOE, KUAKOe, razoo0pa3HOe),
MEXaHUYECKOe JBIDKEHHE (paBHOMEpPHOE, HEpaBHOMEpPHOE, NPSIMOJIMHEHHOE),
TpaeKTOpUs, paBHOJACHCTBYOMIAs cuia, aedopmanus (ymnpyras, MIacTHUecKas),
HEBECOMOCTh, COOOIIAIOIINECS COCY/IbI;

paznuuath sBieHus (Auddysus, TemaoBoe JABMXKEHHE UACTHUIl  BEIECTBA,
PaBHOMEPHOE IBM)KEHHE, HEPABHOMEPHOE IBW)KCHME, MHEPILUS, B3aUMOJCHCTBUE
TEJ, pPaBHOBECHE TBEPABIX TEI C 3aKPEIUIEHHOM OCBIO BpAILIEHUS, Iepenada
JaBieHus] TBEPABIMHU TeJIaMM, >KMJIKOCTSAMU U Ta3aMu, aTMOC(epHOe NaBlieHHE,
IJIaBaHUE TeJ, IMPEBPAIlEHUs MEXaHWYECKOM OHEpruu) IO OINHUCAHUI HX
XapaKTEepHBIX CBOWCTB M Ha OCHOBE OIBITOB, JEMOHCTPUPYIOIIUX JaHHOE
¢bu3nyeckoe siBICHUE;



pacro3HaBaTh NPOSIBICHHE H3YUYEHHBIX (PU3MUECKUX SBICHHA B OKPYXKAIOIIEM
MHUpE, B TOM uHcie (PU3UYECKHE SIBICHUS B TPHUPOJIE: MPUMEPHI IBMKEHHS C
Pa3JIMYHBIMU CKOPOCTSIMU B KUBOM M HEKXUBOU IPUPOJIE, NEHCTBUE CUIIBI TPEHUS B
NpUpPOJe M TEXHUKE, BIUSHUE aTMOCHEPHOrO JaBICHHUS Ha XHBOH OpPraHH3M,
IUTaBaHUE PBIO, phIYard B TeJlie YEIOBEKa, MPU 3TOM IEPEBOAMTH MPAKTUYECKYIO
3aauy B y4eOHYIO, BBIICSATH CYIIECTBEHHBIE CBOWMCTBA (TPU3HAKH) (PU3HMUECKHX
SIBJICHU;

ONHCBHIBATH M3YYEHHBIE CBOWCTBA Tel H (U3UYECKUE SBICHHS, MCIOIb3Ys
¢usnyeckue BenMUMHBI (Macca, O0OBEM, IUIOTHOCTH BEUIECTBA, BPEMs, ITyTh,
CKOPOCTb, CPEIHSSI CKOPOCTb, CHUJIa YIPYIOCTH, CHJIa TSXKECTH, BEC Teja, CHUjia
TpeHUsl, JaBiieHHe (TBEPAOrO Teja, J>KUIKOCTH, Ta3a), BBHITAJIKUBAIOLIAs CHIIA,
MEeXaHHW4yecKas pabdoTa, MOUIHOCTb, IJIEYO CHJIbI, MOMEHT CWJIbl, KO3(hdUIIHEeHT
MIOJIE3HOTO JIEHCTBUS MEXaHU3MOB, KWUHETUYECKAs! U TIOTEHIMAIbHAS SHEPTUsl), IPU
OTMCAHUU MPABWJIBHO TPAKTOBATh (PU3MUECKUN CMBICI UCIIOJIb3YEMBIX BEIMUNH, UX
0o003HaYeHUs] M eAUHMUIBI  (U3MYECKUX BEIMYMH, HAXOJUTh  (HOPMYJIBI,
CBS3BIBAIOILIME JAHHYIO (PU3NYECKYIO BEJIMYUHY C JAPYTUMHU BEIUYMHAMU, CTPOUTH
rpaduKy U3y4eHHbBIX 3aBUCUMOCTEN (PU3HUECKUX BEJINYMH;

XapaKTepU30BaTh CBOMCTBa Tel, (U3NYECKUE SIBJICHUS W MPOLECCHI, HCHOIB3YS
TpaBUJIa CIOKEHUs Cull (BJOJb OJTHOM MpsiMoit), 3akoH ['yka, 3axon [lackans, 3akoH
Apxumena, MpaBWJIO paBHOBECHs pbldara (0JI0Ka), «30J10TOE TIPABUIIO» MEXAHHKH,
3aKOH COXPAaHEHHS MEXaHWYEeCKOW OHHEepPruu, IpU OSTOM JaBaTh CJIOBECHYIO
(hopMyTHUPOBKY 3aKOHA U 3aMMChIBAaTh €T0 MaTEMaTHUYECKOE BhIPAXKEHHUE;

OOBSACHATh (PU3MYECKHE SBICHHS, MPOLECCHl M CBOMCTBa Tell, B TOM 4YHCIE U B
KOHTEKCTE  CUTyallMii  IPaKTUKOOPUEHTHUPOBAHHOIO  XapakTepa:  BbIABIATH
MIPUYHUHHO-CIIEICTBEHHBIE CBSI3H, CTPOUTH 00BsACHEHHE U3 1—2 JTOTHYECKHUX LIaroB ¢
omopoil Ha 1—2 M3Yy4EeHHBIX CBOMCTBA (PM3MUECKHX SBJICHUHN, (U3HMUECKHX 3aKOHA
WJIY 3aKOHOMEPHOCTH;

pemarh pacu€THble 3adadud B 1-2 ACWCTBUS, HMCMOJB3YS 3aKOHBI U (OPMYIIBI,
CBs3bIBaIOIIME (PU3MUECKHME BEIMYMHBI: Ha OCHOBE aHall3a YCJIOBHUS 3a/laud
3aMMChIBaTh KPATKOE YCJIOBHE, MOJCTABIATh (PU3NUECKUE BEIUUUHBI B (POPMYIIBI U
MIPOBOJUTH PacU€Thl, HAXOJAUTh CIIPABOYHbBIC JaHHBIE, HEOOXOIUMBIE JJISl PELICHUS
3a/1a4, OI[CHUBATh PEATUCTUYHOCTh MOJYYCHHON (GPU3UUYECKOI BEIMYMHBI;
pacrno3HaBaTh MPOOJIEMbI, KOTOpPblE€ MOXHO PEIIMTh MPU MOMOIIU (PUIUYECKUX
METOJIOB, B OIIMCAaHUM HCCIEAOBAHUS BBLACIATH IIPOBEPSIEMOE IPEAIIOI0KEHUE
(rumoTesy), pa3aMyaTh W MHTEPIPETUPOBATH MOJYYEHHBIH pe3yabTaT, HaXOAUTh
OLIMOKYU B XOJI€ OMBITA, €JaTh BHIBObBI IO €r0 pe3ysbTaTaM;

MPOBOJUTH OMBITHI [0 HAONIONEHUIO (U3MUECKUX SBJICHUNH WM (U3HUECKUX
CBOMCTB Tenm: (OpMyIUpOBaTh MPOBEpSEMbIE  MPEAINOJIOKEHUsS, CcoOUpaTh
YCTaHOBKY U3 [MPEAJOKEHHOrO0 OO0OpYAOBaHUS, 3alUChIBaTh XOJA OIbITa U
(hopMynupoBaTh BHIBOJBI;

BBITIOJIHATH MPSMbIE U3MEPEHUS PACCTOSTHUS, BpEMEHH, MacChl Tena, 00bEMa, CUITbI
U TeMmIepaTypbl C HCIOJIb30BAHUEM aHAJIOTOBBIX U IUGPOBBIX TPUOOPOB,
3aIMMCBIBATh MOKA3aHUs MPUOOPOB ¢ yYETOM 3aaHHON aOCOJIOTHON MOTPEeIHOCTH
U3MEPEHUN;

MIPOBOJUTH MCCIEI0BAHNE 3aBUCUMOCTH OJHON (DPM3MUYECKON BEIUYUHBI OT JIPYTrOi
C WHCIOJb30BaHUEM TMPSIMBIX HW3MEPEHUH (3aBUCHMOCTH MYTH PaBHOMEPHO
JBUKYILETOCS Tela OT BPEMEHHM JIBUJKEHHUS TeJla, CUIIbl TPEHUS CKOJIBKEHUS OT Beca
Tesla, KayecTBa 00pabOTKHM MOBEPXHOCTEH Tel M HE3aBUCHUMOCTU CUJIBI TPEHHUS OT
IJIOIIAIA COTMPUKOCHOBEHMSI TE€J, CUJIbI YIPYTOCTH OT YAJUHEHHUS TMPYKUHBI,
BBITAJIIKMBAIOIIEH CHIIBI OT 00BhEMa TMOTPYKEHHON YacTh Tela W OT IUIOTHOCTHU
KHUJIKOCTH, €€ HE3aBUCHUMOCTH OT IUIOTHOCTH Tejla, OT TJIyOMHBI, Ha KOTOPYIO



MOTPY>KEHO TEJIO, YCIOBUH IIaBaHUS TEJl, YCIOBHI PaBHOBECHS pbluara u OJIOKOB),
y4acTBOBATh B IUIAHUPOBAHWU Y4EOHOTO HCCIIEIOBAaHUS, COOMpATh YCTAHOBKY U
BBITIOJTHATh U3MEPEHUs, CIEAYS MPEUI0)KEHHOMY TUIaHy, (PUKCUPOBAThH PE3yNIbTaThI
MOJIy4EHHOM 3aBUCUMOCTH (DPU3NUECKUX BEJIWYHMH B BUJE MPEATIOKECHHBIX TAOIHUIl U
rpaduKOB, JIENIaTh BHIBOJIBI IO PE3YJIbTATaM HUCCIICAOBAHUS;

MPOBOJIUTh KOCBEHHBIE HM3MEpPEeHHsS (U3NYECKUX BEIUYMH (IUIOTHOCTH BEIIECTBA
KUAKOCTU W TBEPIOTO Teja, CHUJla TPEHUS CKOJIbKEHMs, JaBJICHHE BO3JyXa,
BBITAJIKMBAIOIIAasl CHJIa, JACWUCTBYIOIIAs HA TMOTIPYKEHHOE B JKHUJAKOCTh TEIIO,
KOA(QHIIUEHT MOJIE3HOTO JIEHCTBUS POCTHIX MEXAaHU3MOB), CIIEIys TIPEATI0KEHHON
WHCTPYKIMU: TIPH BBINIOJHEHUH U3MEPEHUH coOMpaTh HSKCHEPUMEHTAIHHYIO
YCTaHOBKY U BBIUUCIISATH 3HAU€HUE UCKOMOMN BEIHYUHBI;

coOnrofaTh MpaBWila TEXHUKH Oe3omacHocTH mpu paboTe ¢ 1abOopaTOPHBIM
000pyI0BaHUEM;

YKa3bIBaTh MPHHIUIBI JCWCTBUS TPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, TMHAMOMETP, COOOIIAIOLIUECS COCY IbI, OAPOMETP, pbIyar, MO IBUKHBIN
1 HENOJIBWXHBIN OJIOK, HAKJIIOHHAS TUIOCKOCTb;

XapaKTepU30BaTh TMPUHIMIEI JECHCTBHUSI HM3YYEHHBIX NPHUOOPOB M TEXHUYECKUX
YCTPOICTB C OMOpPOIl Ha MX OMUCAHUS (B TOM 4YHCIE: MOJIIMITHUKH, YCTPOMCTBO
BOJIONIPOBO/IA, THIPABIMUYECKUN Mpecc, MAaHOMETP, BHICOTOMEp, MOPIIHEBOW Hacoc,
apeoMeTp), UCIOJIb3YS 3HAHUS O CBOMCTBaX (M3WYECKUX SBJICHUI U HEOOXOIUMBbIE
(u3nueckre 3aKOHbI U 3aKOHOMEPHOCTH;

MPUBOJIUTH TPHUMEPHl (HAXOIUTh HH(OPMALMIO O TMpUMEpPax) MNPAKTUYECKOTO
WCIOJIb30BaHUs (DU3UYECKUX 3HAHMM B TMOBCETHEBHOM XU3HU A oOecreueHus
0€30MacHOCTH TIpU OOpaIieHuH ¢ MPUOOpaMH W TEXHUYECKUMH YCTPOMCTBAMH,
COXpAHEHHs 3/I0pOBbsl U COOJIIOJIEHHS HOPM SKOJIOTHUYECKOTO IOBEACHUS B
OKpY»Kalolllel cpene;

OCYILIECTBIISATh OTOOP MCTOYHMKOB MHGpOpMauuu B VHTEpHETE B COOTBETCTBHHU C
3aJaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE HMMEIOIIUXCA 3HAHUA U IyTEM
CPaBHEHMs Pa3IMYHbIX MCTOUYHUKOB BBIIEJATH MH(OPMAIMIO, KOTOpPas SBIAETCS
IIPOTUBOPEUUBON MM MOXKET ObITh HEZ0CTOBEPHOM;

UCIOJb30BaTh IPU  BBHINOJHEHUM YYEOHBIX 3aJaHUM  HAayYHO-NOMYJSAPHYIO
auTeparypy (U3MYECKOTro COJepKaHMs, CIIPaBOYHbIE MaTepHallbl, PECypChl CETH
WntepHer, Biafers npuéMaMu KOHCHEKTHUPOBAHUSA TEKCTa, IpeoOpa3oBaHUs
nH(pOpMAaLUU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYIYIO;

CO3/1aBaTh COOCTBEHHBIE KPATKHE MMCHbMEHHBIE U YCTHBIE COOOIEHHUS Ha OCHOBE 2—
3 HUCTOYHMKOB HMH(pOpMaLMU (PU3NYECKOTO COJAEP)KAaHUS, B TOM UHUCIE ITYyOJIUYHO
JienaTh KpaTKUe COOOIIEHHUs O pe3ynbTaTaX MPOEKTOB WM y4eOHBIX UCCIIET0BAHUM,
IpU 3TOM TPaMOTHO HCIOJb30BATh M3YUYEHHBIH MOHATUHHBINA anmapaT Kypca
(GU3UKH, COPOBOXKAAThH BHICTYINICHHE [TPE3EHTALIUCH;

IIPU BBIIIOJHEHUH Y4eOHBIX MPOEKTOB U UCCIIEA0BAaHUN paclpesienaTh 003aHHOCTH
B I'pyIIE B COOTBETCTBUU C NOCTAaBJICHHBIMH 33JauaMH, CIE€JUTh 32 BBIIIOJHEHUEM
IUTaHa JAEWCTBUM, aJeKBaTHO OLIEHUBATh COOCTBEHHBIH BKJIAJ B JEATEIbHOCTb
TpyIIbl, BBICTpaMBaTh KOMMYHMKATHBHOE B3aHUMOJCWUCTBHE, YYUTHIBAS MHEHUE
OKPY>KAIOILIKX.

K xoH1y o0yueHus B 8 kJjiacce npeMeTHbIE Pe3yJbTaThl Ha 6a30BOM YpPOBHE JIOJKHBI
oTpakaTb c(GOPMUPOBAHHOCTDH y OOyUaIOIUXCS YMEHHUI:

HCIIOJIb30BATH MOHATHA: MaCCa U Pa3sMEPbI MOJICKYJI, TCIUIOBOC IBUKCHUEC ATOMOB U
MOJICKYJI, arp€raTHbIC COCTOAHHNA BCIICCTBA, KPUCTAJUIMYCCKUC U aMOp(bHBIe TCI1a,
HACBHIINICHHBII ¥ HEHACHIIICHHBIN nap, BJIA)KHOCTb BO31yXa, TEMIICpATypa,
BHYTPCHHSAA SHCPIrus, TEIJIOBOM JBUT aTClIb, BHCMCHTapHLIﬁ Z-)J'ICKTpI/ILIeCKI/Iﬁ 3apina,



NIEKTPUYECKOE T10JI€, MPOBOAHUKH M JUIIEKTPUKU, MOCTOSHHBIA 3JIEKTPUUYECKUI
TOK, MarHUTHOE I10JIE;

pasnuyarh SBJICHUS (TEIUIOBOE PACIIMPEHUE U CKATHE, TEIUIOIepenada, TEIUIoBOe
paBHOBECHE, CMauMBaHME, KaNWUIAPHbIEC SBJIECHUSA, MCIIAPEHUE, KOHACHCALus,
IUIaBJICHWE,  KpUCTAUIM3alusa  (OTBEpAEBAHUE), KUICHHME, TeIulolepenada
(TermIonpoBOIHOCTD, KOHBEKIUS, U3IIyYEHHE), IEKTPU3aLUs TeJl, B3aUMOJEHCTBHE
3aps70B, EHCTBUS AJIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMOJICHCTBUE
MarHuToB, J€HCTBUE MAarHUTHOTO MOJISl HA IPOBOJIHUK C TOKOM, 3JIEKTPOMAarHuTHas
MHIYKLKS) [0 OINKCAaHUI0 HX XapaKTepHBIX CBOICTB M HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JIaHHOE (PU3NYECKOE SBIICHUE;

pacrno3HaBaTh MpPOSBICHUE H3YYEHHBIX (U3MUYECKUX SIBJICHUH B OKpYXKaIOLIEM
MUpE, B TOM uucie (U3NYECKUE SBJIECHUS B MPUPOJIE: TOBEPXHOCTHOE HATSAKEHUE U
KalWUISIPHBbIE SIBJICHUS B IPUPOJIE, KPUCTAJUIBI B mpupoie, usnydenue CouiHIa,
3aMep3aHue BOJOEMOB, MOpPCKUE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, UHEs, CHEra,
JNIEKTPUYECKHE SIBICHHUS B aTrMocdepe, HIIEKTPUYECTBO >KHMBBIX OPraHU3MOB,
MarHuTHOE MoJie 3eMiH, JIpeid MOI0COB, POJb MAarHUTHOTO MMOJIA JJS KU3HU Ha
3emiie, MOJIAPHOE CHUSHHE, TpPU 3TOM MEPEBOJUTH MPAKTUYECKYIO 3a7ady B
yueOHY10, BBIJIENATH CYLIECTBEHHbIE CBOMCTBA (MTPU3HAKK) (PU3NYECKUX SBICHUM;
OTHCHIBATh M3y4YCHHbIE CBOMCTBA Tel U (U3WYECKUE SIBICHUS, HCIONb3YA
(u3nyeckue BeTUYMHBI (TeMIepaTypa, BHYTPEHHSISI DHEPTUsI, KOJTUYECTBO TEIUIOTHI,
ylenbHas TEIUIOEMKOCTh BEIIECTBA, YyJE€NbHAas TEIJIOTa IUIABJICHUS, YyIeJbHas
TEIJIOTa NMapooOpa30BaHuUs, y/eNlbHas TEMJIOTa CrOpPaHUs TOIUIMBA, KOA((UIMEHT
MOJIE3HOTO JEWCTBUS TEIUIOBOM MAIIMHBI, OTHOCUTENIbHAs BIAXXHOCTh BO3AYXa,
UIEKTPUUYECKUN 3apsjl, CHJla TOKa, IEKTPUUECKOE HAINPSDKEHHE, CONPOTHUBIIEHHE
IIPOBOJIHUKA, YJEIBHOE CONPOTUBIIEHUE BELIECTBA, paboTa M  MOILHOCTh
JIEKTPUUYECKOIO TOKA), IIPU ONMCAHUM MIPABUIBHO TPAKTOBATH (PU3UUYECKUNA CMBICI
UCIOJb3yeMbIX BEJIMYMH, OO0O3HAUYEHUS M EOUHHUIBI (U3MYECKUX BEIHYHH,
HaxXoAuTh (OPMYIIbl, CBS3BIBAIOLINE JAaHHYIO (U3UYECKYIO BEJIWYMHY C JPYTUMHU
BEJIMYUHAMM, CTPOUTH I'paMKU U3YyYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJIMYUH;
XapaKTepu30BaTh CBOICTBA Tell, (U3NYECKUE SIBICHUS U IPOLECCHI, HCIOJb3YS
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KHUHETHYECKOW TEOPUU CTPOEHUS BEILECTBa,
IPUHLUI CYNEpHO3UIUM MoJed (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPAaHEHUS
3apsija, 3akoH OMa 11 ydacTka 1end, 3akoH JDxoyns—JIeHna, 3akoH coxpaHeHus
SHEPIuH, IpU 3TOM JaBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA WM 3alMCHIBAThH €r0
MaTeMaTUYECKOE BBIPAKECHUE;

OOBSICHATh (PU3NYECKUE MPOLECCHl U CBOICTBA Tel, B TOM YHUCIE U B KOHTEKCTE
CUTyalui IPAKTUKOOPUEHTUPOBAHHOTO Xapakrepa: BBISIBIIATh
IIPUYMHHOCIIEACTBEHHBIE CBSI3H, CTPOUTh OOBSICHEHHE U3 1—2 JIOTMYECKUX I11aroB C
onopoit Ha 1-2 M3y4eHHBIX CBOMCTBA (pU3MUYECKUX SIBICHUH, (PU3NUECKUX 3aKOHOB
WM 3aKOHOMEPHOCTEH;

pemaTh pacy€THble 3ajaud B 2—3 JeHCTBUSA, UCHOJB3Yys 3aKOHBI U (OPMYIIBL,
CBs3bIBalOIME (U3MUECKUE BEIMYMHBI: HAa OCHOBE AaHalM3a YCIOBUS 3a7a4yd
3alMChIBaTh KPAaTKOE YCIOBHUE, BBIABIATH HENOCTAaTOK JAHHBIX Ui PEIICHUs
3aJjauu, BBIOMpATh 3aKOHBI U (POPMYIIbI, HEOOXOAUMBIE IS €€ pelIeHus], IPOBOANUTh
pacu€Tbl W CpaBHMBATh IMOJYYEHHOE 3HAu€HHE (PU3MUECKOM BETUYUHBI C
U3BECTHBIMU JIaHHBIMY;

pacro3HaBaTh HpoOJIEMbl, KOTOPbIE MOKHO PEIIUTh HPU MOMOIIK (PU3MUYECKHX
METOJIOB, MWCIOJb3ysd OINHWCAHUE MCCIEAOBAHUSA, BBIACIATh  IPOBEPIEMOE
IIPENIIOJIOKEHNE, OLICHUBATh MPABWIBHOCTh NOpPsAKA MPOBEACHUS HCCIEN0BaHUS,
JIENIaTh BBIBOJIBI;



MPOBOJIUTH OTBITHl IO HAOIIOACHUIO (PU3MUECKUX SBJICHUH WM (U3NIECKUX
CBOMCTB Ten (KanWUIpHbIE SIBJICHUS, 3aBUCUMOCTb JIaBJIEHUS BO3JlyXa OT €ro
00bEMa, TeMIepaTypbl, CKOPOCTH IIpollecca OCTBHIBAaHUS M HAarpeBaHusl IpU
U3JIyYEHUU OT IBETa M3Iydarolled (NOorjouarllei) MOBEPXHOCTH, CKOPOCTh
UCHApEHUs BOJbl OT TEMIIEpaTypbl JKUJIKOCTH M IJIOWAAM €€ MOBEPXHOCTH,
ANIEKTpU3ALUS TNl U B3aUMOJCHCTBHE 3JIEKTPUUECKUX 3apsifioB, B3aUMOJEHCTBUE
[IOCTOSIHHBIX MarHUTOB, BU3yaJU3allis MAarHUTHBIX MOJIEH MOCTOSHHBIX MarHUTOB,
JNEUCTBUSI MarHUTHOTO I0JI1 Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBA AJIEKTPOABHUrATElNsl MOCTOSIHHOTO TOKa): (hOpMYIHPOBATH MPOBEPSEMBIE
MIPENIONIOKEHNUS, COOMpaTh YCTAaHOBKY W3 MPEIIOKEHHOT0 000pyloBaHus,
OTHCHIBATh X0/ OTIbITA U (POPMYIUPOBATH BHIBOJIBL;

BBINIOJIHATh TPSAMBbIE H3MEPEHHsS] TEMIIEPAaTypbl, OTHOCUTENIbHOM BIAXXHOCTHU
BO3JlyXa, CHJIbI TOKAa, HANPsDKEHHS C MCIOJIb30BAaHUEM AHAJIOTOBBIX NMPUOOPOB U
JAaTYUKOB (PM3MUECKUX BEJIMYHMH, CPABHMBATh PE3yJIbTaThl M3MEPEHHUI ¢ y4éToM
3aJJaHHOM a0COJIIOTHOM MOTPEIIHOCTH;

MIPOBOJUTH UCCJIEI0BAHNE 3aBUCUMOCTH OJHOM (PU3NYECKOUN BEIIMYMHBI OT JPYroi
C HCIIOJIb30BAHMEM MPSAMBIX HM3MEPEHUH  (3aBUCUMOCTH  CONPOTHUBIICHUS
MIPOBOJHUKA OT €ro JUIMHBI, IUIOHIaJM TONEPEYHOrO0 CEYEHUs M YIEIbHOIO
CONPOTHBIICHUS BELIECTBA MPOBOJIHUKA, CHUJIbI TOKA, UIYIIIETO Yepe3 MPOBOJHUK, OT
HanpspKEHUs Ha MMPOBOJAHMKE, MCCIIEA0BaHNE MOCEI0BAaTENbHOTO U MapajuIeIbHOTO
COEIMHEHUI MPOBOJHUKOB): MJIAHUPOBATh HUCCIEIOBaHUE, cOOUpaATh YCTAaHOBKY M
BBITIOJIHATh U3MEPEHUSs, CIeysd IPeUI0KEHHOMY IUIaHy, (PUKCUPOBATh PE3YyIbTAThI
MOJIyY€HHON 3aBUCHUMOCTH B BHUJE TaOMUI U TrpaduKoOB, JeNaTh BBIBOJABI IO
pe3ynbTaTaM UCCIIeOBaHMUS;

MIPOBOJUTH KOCBEHHBIE U3MEPEHUs (PU3NUECKUX BETUYMH (yAeIbHAas TEIIOEMKOCTh
BEII[ECTBA, CONPOTHUBJICHHE MPOBOJAHMKA, pab0Ta M MOIIHOCTH 3JIEKTPHUYECKOIO
TOKa): IUIAHUPOBAThb M3MEPEHUs, COOMpaTh SKCIEPUMEHTAIbHYIO YCTaHOBKY,
cienys MpeanoKeHHON MHCTPYKLINUHY, U BBIUUCIIATH 3HAUYEHUE BEJIMYMHBI;
coOmoaTh TMpaBWiia TEXHUKH O€30MacHOCTH Tpu pabore ¢ 1abopaTOpHBIM
000pyI0BaHHUEM;

XapaKTepU30BaTh MPHUHIMIIBI JIEHCTBUS H3YYEHHBIX HPUOOPOB U TEXHUYECKHUX
YCTPOMCTB C OMOPON Ha MX OMHCAaHUA (B TOM YHUCIIE: CHCTeMa OTOILJICHUS JOMOB,
TUTPOMETp, MapoBas TypOWHA, amMIepMeTp, BOJIBTMETp, CUETUHK DIEKTPHUUECKON
SHEpPrUH, 3JIEKTPOOCBETUTENbHBIE NPUOOPHI, HarpeBaTelbHbIE SIEKTPONPHOOPHI
(mpuMepsl), NEKTPUYECKHE MPEIOXPAHUTENH, SIEKTPOMATrHUT, 3JIEKTPOABUTaTENb
MIOCTOSIHHOTO TOKa), MCIOJIb3ysd 3HAHHUS O CBOWCTBAX (PU3WYECKUX SIBICHUN U
HeoOxouMble (prU3NUecKre 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCTbIE TEXHUYECKHE YCTPOWCTBA U M3MEPHUTEIbHbIC MPUOOPHI 10
CXeMaM M CXEMaTHYHBIM pHUCYHKaM (KUIKOCTHBI TEpPMOMETp, TEPMOC,
MICUXPOMETP, TUTPOMETp, [BUTATEIb BHYTPEHHEro CropaHus, 3JIEKTPOCKOII,
peocTar), COCTAaBISTh CXEMbl JIIEKTPUYECKUX IeNeil C MOCieoBaTeIbHbIM U
napajuiebHBIM COCTUHEHUEM JIIEMEHTOB, pas3iuyas YCJIOBHBbIE 0003HAYEHUs
2JIEMEHTOB JIEKTPUYECKUX LIECTIEH;

NPUBOAUTH MpPUMEpPHl (HAXOAUTh HHGOPMALMIO O MpUMEpax) MPAKTUYECKOTO
UCIOJb30BaHUS (PU3MUECKUX 3HAHUHA B IMOBCEJHEBHOM XU3HHU Ui OOecredeHus
0€30IacCHOCTH TMpH OOpallleHuH ¢ MpuOopaMM W TEXHUYECKUMH YCTpOMCTBaMu,
COXpAHEHMs 3JI0pOBbSI U COONIOJICHHS HOPM 3KOJOTMYECKOrO TOBEICHUS B
OKpYyKarollen cpene;

OCYIIECTBIATh MOUCK MH(opManuu (Gu3nuecKkoro cojaepkanus B VHTepHere, Ha
OCHOBE MMEIOIUXCA 3HAHUN U IyTEM CpPaBHEHUS JOINOJHMUTEIbHBIX MCTOYHUKOB



BBIICIATh MH(POPMALIMIO, KOTOpasi SBISETCS MPOTHBOPEUYMBOW HIJIM MOXKET OBITH
HEJI0CTOBEPHOI;

UCIOJBb30BaTh MpPU  BBHINOJHEHUH YYEOHBIX 3aJaHUM  HAyYHO-TIOMYJISPHYIO
JAUTEPATYpy (HU3UUECKOTO COJCpPKAHUSA, CIPABOUYHBIC MaTE€pHajbl, PECYpChl CETH
WntepHer, Bmagerh mnpuéMaMyd KOHCIEKTHPOBAHUS TEKCTa, IPEoOpa30OBaHUA
nH(OPMALIUK U3 OJTHOW 3HAKOBOW CHCTEMBI B JIPYTYIO;

co3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE W KpATKHE YCTHBIE COOOIIEHHs, 0000mmas
MHGOPMAIIHIO U3 HECKOJIBKUX UCTOYHUKOB (PH3UUECKOTO COACPKAHUS, B TOM YUCIIE
NyOJIMYHO TPEACTaBIATh PE3yJAbTaThl TPOCKTHOM WM  HCCIEN0BATEIbCKON
JEATEIbHOCTH, IPU OSTOM TPAMOTHO MCIOJIb30BaTh W3YYEHHbIA MOHSATUUHBIN
anmnapar Kypca GU3HUKH, COPOBOXKIATh BBICTYIIJICHUE PE3EHTALUEH;

IIPY BBITIOJIHEHUH YYEOHBIX MPOEKTOB M HCCIEAOBAHUN (PU3NYECKUX IPOLECCOB
pacnpenensith O0O0S3aHHOCTM B TpyHIe B COOTBETCTBUM C IOCTaBJIECHHBIMU
3a/layaMy, CJICIUTh 34 BBINOJIHEHUEM IIJIaHA JEHCTBUM M KOPPEKTUPOBATh €ro,
a/IeKBaTHO OIIEHMBAaTh COOCTBEHHBIN BKJIAJ B AEATEIbLHOCTb I'PYIIIbI, BBICTpaUBaTh
KOMMYHHUKaTUBHOE  B3aUMOJCWCTBHE, IPOSIBISIL  TOTOBHOCTh  paspeuniaTh
KOH(IUKTBHI.

K xoH1y o0yuenus B 9 kiiacce rnpeMeTHbIE pe3ybTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb cHOPMHUPOBAHHOCTh Y OOyUaIOUINXCS YMEHHI:

UCIOJIb30BaTh TOHATHUS: CHCTeMa OTCYETa, MaTrephalibHas TOYKa, TPaeKTOpHs,
OTHOCUTENIbHOCTh ~ MEXaHWYEeCKOTro  JBWXKeHMs,  jAedopmanus  (ymopyras,
IJIacTUYecKasi), TPEHHE, LEHTPOCTPEMUTENBHOE YCKOPEHUE, HEBECOMOCTh U
Meperpy3ku, LEHTP TSHKECTH, aOCOTIOTHO TBEPAOE TENO, LIEHTP TSHKECTH TBEPIOTO
TeNa, paBHOBECHE, MEXaHWYeCKHe KoJieOaHWsl M BOJHBI, 3BYK, HH(Pa3ByK H
yIABTPa3BYK, 3JIEKTPOMArHUTHBIE BOJIHBI, IIKajla 3JIEKTPOMArHUTHBIX BOJIH, CBET,
OMM30PYKOCTh U JaJbHO30PKOCTh, CHEKTPbl MCIyCKaHUS U TOIJIOIIEHHUS, aibda,
OeTa- ¥ raMMa-u3Iy4eHHs], U30TOIIbI, siA€pHasi SDHEPTreTUKA;

pasnuyath siBiieHUs (paBHOMEPHOE M HEpaBHOMEPHOE MPSIMOJMHEHHOE ABUKEHUE,
PaBHOYCKOPEHHOE NpPSIMOJHMHEHHOE JBI)KEHHE, CBOOOJHOE TaJeHHE Tell,
paBHOMEpPHOE JBIDKEHHE [0 OKPY)KHOCTH, B3aUMOJCHCTBHE TeJ, PEAKTHUBHOE
NBUKEHHE, Kojie0aTelIbHOe JBMKCHHE (3aTyXalolllue U BBIHYXICHHbIE KOJieOaHus),
pE30HAHC, BOJHOBOE  JBIDKEHHE, OTpaXeHHWE  3ByKa,  MPSIMOJUHEIHOE
pacnpocTpaHeHue, OTpaKEHUE | IMPEIOMIICHHE CBETa, II0JIHOE BHYTPEHHEE
OTpaXC€HHE CBETA, Pa3JIo’KeHHE OEJIOro CBETa B CHEKTP M CIOKEHHE CHEKTPaIbHBIX
LBETOB, JIMCIEPCHUS CBETa, €CTECTBEHHAas paJMOAaKTUBHOCTb, BO3HHUKHOBEHHE
JUHENYaToro CIeKTpa M3Iy4eHHUs) MO OMHUCAHUI0 MX XapaKTePHBIX CBOICTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SIBJICHHE;

pacrno3HaBaTh MPOSBICHUE U3YUYCHHBIX (PU3UUYECKUX SIBJICHUN B OKPYXKAIOIIEM MHUPE
(B ToM umcie (u3mUecKkue SIBICHUS B MPHUPOJE: MPUIMBBI U OTIUBBI, TBHKCHHE
wiaHeT COJHEYHOW CHUCTEMBbI, pPEAKTHUBHOE JBIKEHHUE JKHUBBIX OpPraHU3MOB,
BOCIIPUSITHE 3BYKOB JKUBOTHBIMU, 3€MJIETPSICEHHE, CEHCMUYECKHE BOJHBI, IIyHAMH,
9X0, I[IBETa TeJ, ONTHUYECKHE SIBICHUS B MPUPOJE, OHMOIOrMYecKoe JeHCTBUE
BUJIUMOTO, yAbTPa(UOIETOBOTO M PEHTTEHOBCKOTO W3MYYEHMH, €CTECTBEHHBIN
pPaMoOaKTUBHBIN (POH, KOCMUYECKUE JTyYH, PAAHMOAKTUBHOE H3IIy4E€HHUE TMPUPOTHBIX
MUHEpAJOB, JACUCTBUE PAJMOAKTUBHBIX M3JIYUEHUU Ha OpraHU3M 4YelloBeKa), Mpu
9TOM TMEPEeBOJIUTH MPAKTHYECKYIO0 33a]ady B Yy4eOHYIO, BBIAETSATH CYIIECTBEHHBIE
CBO¥CTBa (ITpU3HAKK) PU3NYECKUX SBICHUI;

OTHCHIBATh M3y4YCHHBIE CBOMCTBA Ten W (UIWYECKHE SBICHUS, HCIONb3Ys
¢usznueckue BEeTUYMHBI (CpedHsisi W MTHOBEHHAas CKOpPOCTb Tela Tpu
HEPAaBHOMEPHOM JBW)XEHUHU, YCKOPEHHE, NMEPEMEILEHUE, MIyTh, YIJI0Bas CKOPOCTH,
CHJla TPEHMsl, CHJIa YIPYrOCTH, CHJIA TSXKECTH, YCKOpEeHHe CBOOOJHOrO MajeHus,



BEC Tella, MMITYJbC TeJa, UMIYJIbC CHIIbI, MEXaHW4ecKas padoTa W MOIIHOCTD,
NOTEHIMANbHAsl DHEPrusl Teja, MOJHATOTO HAJ  TOBEPXHOCTHIO  3€MIIH,
MOTEHIMANbHAsl PHEPrusl CXKATOW TPYXKHUHbI, KUHETUYECKas OSHEPrHsi, IOJHas
MEXaHMYEeCKasi SHEPTHUs, MEePUOJ U YacTOTa KOJIeOAHUH, JAJIMHA BOJIHBI, TPOMKOCTh
3ByKa U BBICOTAa TOHA, CKOPOCTh CBETA, NOKA3aTeslb IPEJIIOMIICHUS CpPE.bl), MPU
ONHMCAaHUH TPABUIIBHO TPAKTOBATh (PU3MUECKUI CMBICI HCIIOJIB3YEMbIX BEIUYHH,
o0O3HaueHWst W COWHHULBI (PU3MYECKUX BEIMYUH, HAXOAUTh  (HOpPMYIHI,
CBSI3BIBAIOIINE JaHHYIO (PU3MUYECKYIO BETUYMHY C JIPYTMMHU BEIMYUHAMU, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEH (PU3NIECKUX BEIMYNH;

XapaKTepu30BaTh CBOMCTBA Tel, (DU3NYECKUE SIBJICHUS W MPOLECCHI, HCIIOJIB3YS
3aKOH COXpaHEHHsI DHEPTWH, 3aKOH BCEMHPHOTO TATOTEHHsS, TMPHHIIUI
CYNEpIO3UINH CHJI, TPUHITUIT OTHOCUTENbHOCTH [ anmies, 3akoHbl HproToHa, 3aK0OH
COXpaHEHHs WMITYJbCa, 3aKOHBI OTPAKEHUS W TPEJOMJICHUS CBETa, 3aKOHBI
COXpaHEeHHS 3apsI0BOTO W MAaCCOBOTO YHCEN MpPU SACPHBIX PEAKIHUAX, TIPH ITOM
JaBaTh CIIOBECHYIO (OPMYIMPOBKY 3aKOHA U 3alMChIBaTh €ro MaTeMaTHYecKoe
BEIpaKCHHE;

OOBSICHATH (PU3UYECKHE TIPOIECCHl U CBOMCTBA Tell, B TOM YHCIE W B KOHTEKCTE
CHUTyallni  NPaKTUKOOPHEHTHUPOBAHHOTO  XapakKTepa: BBISABIATH  MPUYUHHO-
CIIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTMYECKHX IIaroB ¢ OMOPOH Ha
2-3 W3yYEeHHBIX CBOWCTBA (U3MYECKUX SIBICHUH, (PHU3MUECKUX 3aKOHOB WIIU
3aKOHOMEPHOCTEN;

pemaTth pacy€THbIC 3ama4yd (OMUpArONIUEecs Ha CUCTEMY W3 2—3 ypaBHEHHH),
WCTIOJB3Ys 3aKOHBI U (POPMYJIBI, CBS3BIBAIOIINE (PH3MUECKUE BETMYMHBI: HA OCHOBE
aHaJlM3a YCJIOBHS 3a/lauM 3alUCBhIBATh KPATKOE YCIOBUE, BBISBISATH HEOCTAIOIIHNE
WU W30BITOYHBIC JIaHHBIC, BBIOMpATh 3aKOHBI W (OPMYIIBI, HEOOXOIUMBIC IS
pelIeHUs, MPOBOJUTH pacdy€Thl M OLEHUBATh PEATUCTHYHOCTh MOJYYEHHOIO
3HaueHUs (PU3NYECKON BETUUHHBI;

pacrno3HaBaTh MPOOJIEMbI, KOTOpPblE€ MOXHO PEIIMTh MPU TMOMOIIM (PUIUUECKUX
METO/IOB, HCIMOJb3yd OINUCAHUE MCCIENOBAaHUS, BBIACHATH IMPOBEPSIEMOE
MIPEIOJIOKEHNEe, OLICHUBATh MPAaBWJIBHOCTh MOPSAKA MPOBEACHUS HCCIEI0BaHUS,
JIeNIaTh BBIBOJIbI, MHTEPIIPETUPOBATH PE3yJIbTAaThl HAOIIOICHUHN U OTBITOB;
MPOBOJUTH ONBITHI [0 HAONIONEHUIO (U3MUECKUX SABJICHUNH WM (U3HUECKUX
CBOMCTB TeJ (M3yyeHUe BTOPOro 3akoHa HbIOTOHA, 3aKOHA COXpaHEHMsI SHEPTUH,
3aBUCHUMOCTh NEpHUoAa KoJeOaHWW NpPYKUHHOTO MasiTHUKAa OT Macchl rpy3a H
KECTKOCTH TPYKHUHBI M HE3aBUCUMOCTh OT AaMIUIUTYIbl MalbIX KojeOaHui,
MPSIMOJIMHEIHOE PACIpOCTpaHEHHE CBETa, Pa3JioKeHUE OeNoro cBeTa B CIEKTD,
M3Y4YeHHE CBOWCTB HM300paK€HHUS B IUJIOCKOM 3€pKaje M CBOMCTB HM300paKEHUs
npeaMeTa B coouparolieit 1nH3e, HabI0eHHe CIUTOMIHBIX U TUHEHYaThIX CIIEKTPOB
W3ITy4eHUs): CaMOCTOSTENIbHO cOoOMpaTh YCTAaHOBKY U3 H30bITOUHOr0 Habopa
000py/nOBaHUsA, OIMUCBHIBATh XOJ ONBITAa M €ro pe3yabTaThl, (OPMYIUPOBATH
BBIBOJIBI;

MPOBOJUTH MPU HEOOXOAUMOCTH CEPUI0 MPSIMBIX U3MEPEHUN, OMpPENesisl CpeaHee
3Ha4YeHHE H3MepsieMoil BelIMuMHbI ((POKYyCHOE paccTOsHUE coOMparomied JHH3bI),
000CHOBBIBaTh BBIOOD crioco0a u3MepeHust (M3MEpUTEIHLHOTO MpUudopa);

MIPOBOJIUTH UCCIIEIOBAaHUE 3aBUCUMOCTEN (PM3NYECKUX BETMUUH C UCIOJIb30BAHUEM
NpSIMBIX M3MEPEHHUH (3aBUCUMOCTh HYTH OT BPEMEHU IPH PABHOYCKOPECHHOM
JBIDKEHUM 0Oe3 HadalbHOM CKOpPOCTH, Mepuojia KoJeOaHUl MaTreMaTHdecKoro
MasiTHUKA OT JJIMHbI HUTH, 3aBUCUMOCTH YyIJla OTPa’KEHUs CBETa OT yIJla MaJeHUs U
yria TpeloMJIeHHus OT yIyla TaJeHus): IUIaHUpOBaTh  MCCIIEJOBaHUE,
CaMOCTOSITEJIbHO COOMpaTh YCTAHOBKY, (DMKCHPOBATH pPE3yAbTaTbl MOJYYEHHOMH



3aBUCHUMOCTH (PU3NYECKUX BEITUYHH B BHJIC TAOIHIl U TPa(UKOB, JENIaTh BBIBOIBI 10
pe3yabpTaTaM HCCIeIOBaHMS;

MPOBOJUTH KOCBCHHBIE W3MEPECHHSI (PU3UYCCKUX BEIUYHUH (CPEIHSS CKOPOCTh U
YCKOpPEHHE Tela TpPU PaBHOYCKOPEHHOM JIBIDKEHHH, YCKOpPEHHE CBOOOJIHOTO
MaJCHUS, )KECTKOCTH PYKUHBI, KO3(DPHUIIMEHT TPSHHSI CKOJIBKCHUS, MEXaHUIeCKast
paboTa ¥ MOIIHOCTh, YacTOTa M TMEpPHOJA KOJeOaHWH MaTeMaTHYeCKOro H
MPYKUHHOTO MAasTHUKOB, ONITHYECKAs] CHJIa COOMPAIONICH JIMH3BI, PaJHOaKTUBHBIN
(¢oH): TUTAHMPOBATh HW3MEPEHUs, COOMpaTh SKCIECPUMCHTAIBHYIO YCTAaHOBKY U
BBITIOJTHATh U3MEPEHUS, CICIYs TPEUIOKCHHON WHCTPYKIIUH, BEIYUCIISATH 3HAUCHUE
BEIIMYMHBI ¥ aHAJIM3UPOBATh TIOJYYCHHBIE PE3yIbTaThl C YYETOM 3aJaHHOU
MIOTPEITHOCTH U3MEPEHU;

coOnrofaTh MpaBWila TEXHUKH Oe3omacHocTH mpu paboTe ¢ 1abOopaTOPHBIM
000pyI0BaHUEM;

pa3nuyaTh OCHOBHBIC TPU3HAKU M3YUCHHBIX (U3WYECKUX MOJICIICH: MaTepHalbHas
TOYKa, a0COJIFOTHO TBEPJOE TEJIO, TOUCUHBIM MCTOYHUK CBETA, JIyd, TOHKAs JMH3A,
TUTaHETapHasi MOJEJh aTOMa, HYKJIOHHAsI MOJIENIb aTOMHOTO SIIpa;

XapaKTepPU30BaTh MPHUHIMITEI JCHCTBUS HW3YYEHHBIX NPUOOPOB W TEXHHYECKHX
YCTPOMCTB ¢ OMOpON Ha WX ONHWCAHWS (B TOM YHCIE: CIHIOMETP, JATYUKU
TIOJIOKEHHSI, PACCTOSHUS W YCKOPEHHWS, pakera, O3XOJOT, OYKH, MEepPUCKOIL,
doroammapar, ONTHYECKHE CBETOBOJBI, CIEKTPOCKOM, JO3WMETp, Kamepa
Buiibcona), ucmosbp3ys 3HaHUS O CBOMCTBaX (PM3MUECKHUX SBJICHUN U HEOOXOMMBIC
¢bu3nveckne 3aKOHOMEPHOCTH;

WCIOJIb30BaTh CXEMbl W CXEMaTHYHBIE PUCYHKH HM3YYCHHBIX TEXHUYCCKUX
YCTPOMCTB, M3MEPUTENbHBIX MPUOOPOB U TEXHOJOTMYECKUX IPOLECCOB IMPHU
pelIeHUH Y4eOHO-NPaKTUYECKUX 3aJad, ONTHYECKHE CXEeMbl [UIsl TOCTPOEHUs
M300pakeHUH B TJIOCKOM 3€pKajie ¥ COOMPAFOIICH JINH3E;

MPUBOJUTH TMPUMEPHl (HAXOAUTh HMHPOPMAIUIO O TMpUMEpax) MPAKTHIECKOTO
WCIOJIb30BaHUs (DPM3UYECKUX 3HAHUM B TOBCETHEBHOM XU3HU NJs1 oOecreueHus
0€30MacHOCTH TIpU OOpalieHuu ¢ MpUOOpaMH M TEXHUUYECKHMMHU YCTPONCTBAMH,
COXPaHEHHUS 3J0POBbsi U COONIOJCHHS HOPM DSKOJOTHYECKOIO IOBEACHUS B
OKpY>Kalollen cpene;

OCYILIECTBIISITh MOMCK HHpopManuu ¢usndeckoro cojepxkanus B HWHTepHere,
CaMOCTOSITENIBHO (OPMYIUPYST MOUCKOBBINA 3alpoc, HAXOIAUTh IYTH OIpEIeICHUS
JOCTOBEPHOCTH TMOJYYEeHHOW HH(POpPMAMKM Ha OCHOBE HMEIOLIUXCS 3HAHUU U
JIOTIOTHUTEIbHBIX HICTOYHUKOB;

WCIOJIb30BAaTh TMPU  BHINOJHEHUH Yy4YeOHBIX 3aJaHU  HAYYHO-MOMYISIPHYIO
nuTepaTypy (U3MUECKOTO COJIepaHHs, CIPABOYHbIE MaTEepPUAIIbI, PECYpChl CETH
Wnrtepuer, BmageTh mnpuéMaMu KOHCIIEKTHPOBAHMS TEKCTa, MpeoOpazoBaHUs
nH(OpMALIUU U3 OJTHOM 3HAKOBOM CHCTEMBI B IPYT'YIO;

co3laBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE
nH(MOpPMALIUU U3 HECKOJBKHX HMCTOYHUKOB (DU3MUYECKOTO COJIEPKaHUs, MyOIMYHO
MIPEJICTaBIATh PE3yIbTAThl IPOCKTHOM WIIM UCCIIEI0BATENbCKON NESTEIIbHOCTH, IPU
3TOM TPaMOTHO WCIIOJIb30BaTh HM3YYCHHBIH TMOHATHIHBIN ammapar H3y4yaeMoro
paznena (GU3MKM W COMPOBOXKIATh BBICTYIUICHHE TMpe3eHTale ¢ y4érom
ocoOeHHOCTeH ayAUTOPHUH CBEPCTHHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KIIACC
KosmmmuecTBo yacos
Ne HaunmeHoBaHue pa3je/ioB DJIeKTpOHHbIe (LN (POBbIE)
KoHTpoJbHbIE IIpakTH4eckue
1/ | ¥ TeM NPOrpamMmsl Bcero o0pa3oBaTe/ibHbIE peCypChl
padoThI padoThI

Paszpnen 1. @usuka u e€ poJib B IO3HAHMH OKPY/KAIOLIEr0 MUpa

bu6moreka [IOK
1.1 ()] -
H3HKa = Hayka o IPHpoae 1 0 0 https://m.edso0.ru/7f416194
bu6moreka [IOK
1.2 ()]
HBHHCCKHIE BEMHHILL 3 0 1 https://m.edso0.ru/7f416194
13 EcrecTBeHHOHAaYYHBIN 0 0 0 bubnuoreka [IOK
' METO/I IO3HAHUS https://m.edso0.ru/7f416194
Hroro no pazneny 4
Pa3znen 2. [lepBoHayaibHble CBEIEHUS 0 CTPOEHUM BelleCTBA
bu6mmoreka [IOK
2.1 C
TPOCHHE BeeCTBa 1 0 0 https://m.edsoo.ru/7f416194
JBmxenue u
2.2 B3auMOJENCTBUE YaCcTU 2 0 1 Eubmorexa ITOK
' A H https://m.edso0.ru/7f416194
BEIEeCTBA
53 ArperaTHble COCTOSIHHS ) 0 0 bubmnuoreka [JOK
' BelllecTBa https://m.edsoo.ru/7f416194
Hroro no pazneny 5

Pa3ngen 3. /IBu:keHHe M B3aUMOIeliCTBHE TeJl



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

bubnuoreka [IOK

3.1 M
CXAHITHCCKOC JBIDKEIHC 5 https://m.edsoo0.ru/7f416194
3.9 Wuepuus, macca, 9 bubnuorexa [JOK
' [JIOTHOCTh https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
3.3 Cuna. B
1. BRIRT il 9 https://m.edsoo0.ru/7f416194
Hroro mo pazueny 23

Pasznea 4. /laBienune TBEPABIX TeJl, *KUAKOCTE U ra3oB

Hasnenue. [lepenaya

41 JTABJICHUS TBEPABIMU 3 bu6moreka [IOK
' TeJIaMH, JKUIKOCTSIMH U https://m.edsoo.ru/7f416194
rasamu
bu6moreka [IOK
4.2
JlaBIICHHE KHIKOCTH 5 https://m.edso0.ru/7f416194
bu6moreka [IOK
4.3 A
TMOC(EpHOE AaBIeHIe 4 https://m.edsoo.ru/7f416194
JleiicTBuE KUAKOCTH U T'a3za
4.4 Ha MOTPpyKEHHOE B HUX 7 bubmorexa [IOK
' Py https://m.edso0.ru/7f416194
TEIO0
Utoro no pazneny 19

Pazgea S. Pabora m MOIIHOCTB. JHeprus

bubnmoreka [JOK
5.1 P
roota HouHocT? ’ https://m.edso0.ru/7f416194
5.2 [IpocThie MEXaHU3MBI 8 bubnmoreka LIOK

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

bubnuoreka [IOK

5.3 MexaHuueckasi SHEpTHsI 2 0
https://m.edsoo.ru/7f416194
Uroro no pazgeny 12
Pe3epBHOE Bpemst 5
OBIIEE KOJIMYECTBO
68 10

YACOB I10 ITPOT'PAMME



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

8 KUIIACC

HaumenoBanue KoJsmyecTBo 4yacoB
Ne DJIeKTpOHHbIe (LN (POBbIE)
pa3ie/ioB U TEM Konrpoabubie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PecypcChl
NporpamMmbl padoTbI padoTsI
Paszgea 1. TensioBble siBjIeHUst
11 CtpoeHnue u CBOICTBa . bubnuotexa [JOK
' BEIIECTBA https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
1.2 T
CILIOBLLE LPOLECehl 21 1 S https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3znen 2. DiiekTpuyeckne 1 MarHuTHbIE SIBJICHUS
DJIEKTPUYECKHE 3aPSAJIbI.
2.1 3apshKeHHBIE Tela U UX 7 1 bubamorera LOK
' P . https://m.edsoo.ru/7f4181ce
B3anMO/IeiiCTBIE
IlocTosHHBIH bubmuorexa [JOK
2.2 . 20 1 7 :
AIEKTPUUYECKUN TOK https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.3 M e
ATHITTHBIC ABICHA 6 1 15 https://m.edsoo.ru/7f4181ce
24 DneKTpoMarHuTHas 4 bubnuoreka [JOK
' UHIYKIHS https://m.edsoo.ru/7f4181ce
Uroro no pazgeny 37
PesepBHOE Bpemst 3



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

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68

145




9 K

JIACC

HauMeHoBanue KoauyecTBO yacoB
Ne DJIeKTpOHHbIe (LN (POBbIE)
pa3ie/ioB U TEM Konrpoabubie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PecypcChl
NporpamMmbl padoTbI padoTsI
Paznen 1. Mexanuueckue iBJIEeHUS
Mexanndeckoe
1.1 BIDKEHNE U CIIOCOOBI 10 1 bubmorexa LOK
' a https://m.edsoo.ru/7f41a4a6
€ro OnucaHus
bu6moreka [IOK
1.2 BzaunmoneiictBue Ten
a 20 1 3 https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.3 3aK0HEI COXpaHE
KOHDL COXpaHCHIA 10 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Paznen 2. Mexannueckne KoJ1e0aHUsS X BOJHBI
51 Mexannueckue 7 3 bubnuorexa [JOK
' KoJe0aHus https://m.edsoo.ru/7f41a4a6
99 MexaHU4eCKHE BOJIHBI. 8 1 3 bubnuorexa [JOK
' 3ByK https://m.edsoo.ru/7f41a4a6
Hroro mmo pasneny 15
Paznea 3. DyieKTpOMArHUTHOE 10JI€ ¥ 3JIEKTPOMATHUTHBIE BOJIHBI
DNEeKTPOMarHuTHOE
b K
31 Hoste 1 6 ) nommoreka 11O

QJICKTPOMAIrHUTHBIC

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

BOJIHbI

Wroro mo paznmeny 6
Paznen 4. CBeToBbIe SIBJIEHUSA
41 3aKOoHBI 6 bubnuotexa [JOK
' pacnpocTpaHeHUs CBETa https://m.edsoo.ru/7f41a4a6
42 JIuH3BI 1 ONITHYECKHE 6 bubnuotexa [JOK
' pruOOpHI https://m.edsoo.ru/7f41a4a6
43 Paznoxenne 6emoro 3 bu6moreka [IOK
' CBETa B CIIEKTP https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 15
Pa3znen 5. KBanToBbI€ sIBJI€HUSA
Ucnyckanne n
5.1 TIOTJIOIIICHUE CBETA 4 Bubamorexa [JOK
' B https://m.edsoo.ru/7f41a4a6
aTOMOM
5.9 CtpoeHue aToOMHOTO 6 bubnuoreka [JOK
' anpa https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
5.3 |
ACPHEIC peaidind ! https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17

Pasnen 6. IloBTopurenbHo-00001a01IUIA MOAY/Ib

6.1

IToBTOpEeHnue n
00o61ieHne
coJiepyKaHus Kypca

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6



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

¢u3uku 3a 7-9 kiacc

Hroro no pazneny

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102

27




IHOYPOYHOE IIVIAHUPOBAHHUE
7 KIIACC

Ne

n/
n

Tema ypoka

KoaunuecTBo 4acoB

Bcero
padoTbI

KoHTpoJbHbIE

IIpakTH4eckue
padoThI

Jara
U3ydyeHust

DJIeKTPOHHbIE
uudposeie
o0pa3oBartejibHbIE

pecypchbl

Uro uzyyaet pusuka.
HEKOTOPHIE
XUMUYECKHE
TEPMUHBIL.
Habmonenus u
OTIBITHI

dusnveckue
BCIIMYHHBI.
N3mepenne
(bMBUYECKUX BEIIMYMH.

TouHOCTB U
MOTPEIIHOCTh
n3Mepennii. dusnka u
TEXHHUKA.

HNuctpykrax no Th.
JLp.Nel «M3mepenue
LIEHBI JIEJICHUS
U3MEPUTENBHOTO
npudopa»




Crtpoenue BemecTa

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

Monekynsl.
Nucrpykrax no Th.
JLp.Ne2 «3mepenue
pa3MepoB MaJIbIX TEI»

CrpoeHue BeniecTna.
OnkITHI,
JIOKa3bIBAIOIIHEC
JMCKPETHOE CTPOCHUE
BeIeCcTBa

bu6morteka [IOK
https://m.edsoo.ru/ff09fe0a

BzanmHuoe
NPUTSHDKEHUE U
OTTaJKUBaHHUE
MOJIEKYJT

bu6moreka [IOK
https://m.edsoo.ru/ff0a013e

Tpu cocTosiHUs
BellecTBa. Pasnuune B
MOJIEKYJIIPHOM
CTPOCHHH TBEPIBIX
TeJ, JKUIKOCTEH U
ra3oB

10

[ToBTOpEHUE TEMBI
«CtpoeHue
BEIIECTBAY.
Mexannueckoe
JBUKEHHUE.

11

Ckopocte. Ennnauiist

bu6mmoreka [JOK



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

CKOPOCTH

https://m.edsoo.ru/ff0a0378

Pacuér nytu u

bu6mmoreka [IOK

12
BPEMEHHU JIBUIKECHUS https://m.edsoo.ru/ff0a05c6
Pemenue 3ajau Ha

13 MEXaHHIECKOe bubmorera [JOK

https://m.edsoo.ru/ff0a079c
JIBHOKCHUE
KonTtponsHas pabora
14 Nel «MexaHnudeckoe bubmorera [JOK

- https://m.edsoo.ru/ff0a0ae4
JIBIKCHUE)
Nuepuns. 3akoH
WHEPITUH.

15 BzaumoperictBue Ten bu6moreka [IOK
Kak MpUYnHa https://m.edsoo.ru/ff0a0c10
W3MEHEHUS CKOPOCTH
JIBU>KEHUS Tell
Macca tena. Equaunbl bubnuorexa [JOK

16
MacChl https://m.edsoo.ru/ff0a0fee
HNuctpykrax no Th.

17 JLp.Ne3 «M3mepenue
Macchl Tejla Ha
PBIYaKHBIX BECAX»

HNuctpykrax no Th.

18 JL.p. Ne4 bubnuorexa [IOK
«Onpenenenue https://m.edsoo.ru/ff0al23c
00BEMA Tema»

19 IImoTHOCTE BeliecTBa



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

20

Nucrpykrax no Th.
JLp.Ne5
«Ornpenenenue
IUIOTHOCTH TBEPIAOTO
Tea

21

PacuéTt maccel 1
00BEMa Teita 1o ero
IJIOTHOCTH

22

Pemrenue 3agad Ha
pacd€T Macchl U
00BEéMa Tera

bu6moreka [IOK
https://m.edsoo.ru/ff0al778

23

KonTtponsHas pabota
No2 «IImoTHOCTE
BEIIECTBAY

bu6moreka [IOK
https://m.edsoo.ru/ff0a1502

24

Cuna. SIBnenue
Tarotedusa. Cuia
TSKECTH.

bu6moreka [IOK
https://m.edsoo.ru/ff0al8cc

25

Cuita ynipyrocTu.
3akoH ['yka.

bu6moreka [IOK
https://m.edsoo.ru/ff0al778

26

EnuHunber cuitel.
CBsi3b MEXy CHIION
TSDKECTH U Maccoi
Tena. Bec Tena

bubmuoreka [JOK
https://m.edsoo.ru/ff0ala70

27

Pemtenue 3agau Ha
pacuér cui. Cuna
TSPKECTU HA JPYTUX



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

IJIaHEeTax.
Junamomerp.

28

Nucrpykrax no Th.
JLp.Ne6
«I'pagynpoBanue
MPYXUHBI U
U3MEPEHUE CUII
JTUHAMOMETPOM»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0alb9c

29

CrnoxeHnue 1ByX CHII
HaIpaBJIEHHBIX 1O
OJTHOU ITPSAMOM

bu6moreka [IOK
https://m.edsoo.ru/ff0alcc8

30

Cuna tpenus. Tpenne
MIOKOS

31

HNuctpykrax no Th.
JLp.Ne7 «BbisicHeHue
3aBUCHUMOCTH CHJIBI
TPEHUS CKOJIbKEHHS
OT IUJIOLIAU
COTPUKOCHOBEHHUS TeJ
U MPWKUMAIOIICH
CHJIBI»

bu6moreka [IOK
https://m.edsoo.ru/ff0alde0

32

Tpenue B mpupoje u
TEXHUKE.
[IpoBepouHnas padota
1o Teme «CHIIBI B
MIPUPOJIEN



https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0

JNasnenue. CriocoObl

33 yMEHBIeHHS K bubnuorexa [JOK
erte AR https://m.edsoo.ru/ff0a20a6
YB JINYCHUA JAaBJICHUA
Pemrenue 3agad Ha B OK
34 pacuéT aaBlieHUS nbsmorexa L
ép . https://m.edsoo.ru/ff0a2376
TBEPAbIX TCJI
35 JlaBneHue raza. 3aKoH bubnuotexa [JOK
ITackansa https://m.edsoo.ru/ff0a25b0
JlaBiaeHue B )KUIKOCTH
u raze. Pacuér Bt OK
36 JABJIEHUS KUIKOCTH nomaoteka 11
Ha TTHO U CTEHKH https://m.edsoo.ru/ff0a2718
cocyna
Pemrenue 3agau Ha
pacu€T naBIeHUS
37 KIIKOCTI bu6moreka [IOK
C H6 ] https://m.edsoo.ru/ff0a2826
0001Iaronnecs
COCY/IBI
AtMmocdepHoe
38 naniere. Bec bu6moreka [IOK
’ https://m.edsoo.ru/ff0a2970
BO3JIyXa.
H3mepenue
aTMoc(hepHOro G OK
39 naBieHus. OnpIT ubmaotexa i

Toppuyennu.
bapomerp-anepoun.

https://m.edsoo.ru/ff0a3136



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

AtmocdepHoe
JaBJICHUE Ha
Pa3JIMIHBIX BBICOTAX.

MaHoMmeTpBblI.
40 [TopurneBoit
JKHJIKOCTHBIM HACOC
Pemenue 3anay Ha
a1 O bu6moreka [IOK
pedl https://m.edsoo.ru/ff0a2b5a
JTABIICHUS
Pemrenue 3agad Ha
42 onpeeeHue bubnuorexa [JOK
JABJIEHUS TBEPJIBIX https://m.edsoo.ru/ff0a2b5a
TeJ, JKHUIKOCTEH
43 KontponbHas padoTa bubnuoreka [IOK
Ne3 «/laBnenue Tem» https://m.edsoo.ru/ff0a2da8
44 IM'mapaBauueckuit bubnuoreka [IOK
npecc https://m.edsoo.ru/ff0a2fc4
JleicTBUE XKUAKOCTH U
45 rasa Ha HOTPYKEHHOE bubmorera [JOK
24 https://m.edsoo.ru/ff0a2fc4
B HUX TEJIO
46 ApxumenoBa cuiia
Pemenue 3agau Ha
47 S bubnuoreka [JOK
peA N https://m.edsoo.ru/ff0a3276
apXUMeJI0OBOM CUIIbI
48 Nucrpykrax no Th. bubnuorexa [IOK

JLp.Ne8

https://m.edsoo.ru/ff0a33fc



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

«Ornpenenenue
BBITAIKHBAIOIICH
CHJIBD»

49

[LinaBanue tei.
[lnaBanue cynoB

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a3514

50

Pemenue 3agau Ha
TIJIaBaHUE TEJl.
Bo3znyxomiaBanue

bu6moreka [IOK
https://m.edsoo.ru/ff0a3a96

51

KonTtponsHas paborta
Nod «ApxumenoBa
cuia. InaBanue Tem»

52

Mexannueckas
pabora. EquHutisr
paboThl. MOIIHOCTS.
EmmHuIer MoHocTi

bubmmoreka [IOK
https://m.edsoo.ru/ff0a3654

53

Pemrenue 3agau Ha
omnpeneeHue
MEXaHHYeCKOH
paboThI, MOIIIHOCTH

54

HpOCTbIC MCXaHU3MBI.

Prruar. PaBHOBecue
CHJI Ha pblyare

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

55

MOMEHT CUJIBI.
Pbruaru B ObITy,
TEXHUKE, IPUPOJIE.
Pemenue 3amgau

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



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

56

Nucrpykrax no Th.
JLp. Ne9 «Brisicuenue
YCIIOBUSI paBHOBECHUS
phIyara»

57

[IpumeHneHue npasuia
PaBHOBECHA pblUara K
0510Ky. «30J10TOE
MIPaBUIIO» MEXAHUKH

58

[leHnTp TsKECTH TENA.
YcnoBust paBHOBECHUS
Tel.

bu6moreka [IOK
https://m.edsoo.ru/ff0a478e

59

KII/I mexanuzma

bu6moreka [IOK
https://m.edsoo.ru/ff0a48a6

60

Pemrenue 3agau Ha
onpenenenue KII/]
MEXaHU3MOB

61

HNucrpykrax no Th.
JLp. Nel0O
«Omnpenenenue KII/]
HaAKJIOHHOM
ILIOCKOCTH

bu6moreka [IOK
https://m.edsoo.ru/ff0a4c48

62

DHeprusi.
Ilotenmmansuasg u
KUHETHYeCcKas
SHEprus.

bubnuoreka [JOK
https://m.edsoo.ru/ff0a4252

63

[Ipespamienue 01HOTO

bu6mmoreka [JOK



https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252

BHa MEXaHUYECKOM
SHEPIHUH B Ipyrou
Pemenne 3amaq Ha
OIpeAeIcHue
MEXaHMYECKOU
SHEPIUH.

https://m.edsoo.ru/ff0a4360

[ToBTOpEHME TEMBI
64 «MexaHnueckoe
IBIKEHHUE)

[ToBTOpEHME TEMBI
65 «Macca Tena.
IImoTHOCTE BemiecTBay

[ToBTOpEHME TEMBI

66
«Cunel B IpUpoIe»

bu6moreka [IOK
https://m.edsoo.ru/ff0a4ee6

[ToBTOpEHME TEMBI
67 "JlaBieHue TBEPABIX
TeJ, JKUIKOCTEH U

razoB"

bu6mmoreka [IOK
https://m.edsoo.ru/ffO0a4ffe

[ToBTOpEHME TEMBI
68 "Pabora. MOIIHOCTS.
Oueprus"

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

68

10



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

8 KUIIACC

Ne KosnuuyectBo yacos
DJIeKTPOHHbIE
Mara uupposeie
n | Tema ypoka KonTpoJbHbIe IIpakTH4eckue
Bcero HU3yYeHUs! o0pa3oBaTe/bHbIE
/ padoThI padoTsbI
pecypcsbl
n
OcHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO- L bubnuoreka [IOK
KMHETUYECKON TEOPUU U UX https://m.edsoo.ru/ff0a5256
OTIBITHBIE TIOJITBEP K ICHUS
Macca u pazmep aTOMOB H 1
MOJIEKYJ
Monaenu TBEpIOTO,
KUJIKOTO U Ta3000pa3HOTO 1 bubmmorexa LOK
. https://m.edsoo.ru/ff0a540e
COCTOSIHMH BeIECTBa
OObscHeHUE CBOICTB
TBEPJIOTO, KHJIKOTO U
ra3o000pa3HOro COCTOSHUIMA 1
BEIIECTBA HA OCHOBE
MI0JIO’KEHUH MOJIEKYIISIPHO-
KUHETHYECKOU Teopuu
Kpucrannuueckue u 1 bubnuoreka [JOK
amMopgHbIE Tena https://m.edsoo.ru/ff0a5800
CMmaunBaHue u ! bu6mmoreka [JOK
KalUuJUIAPHOCTb. https://m.edsoo.ru/ff0a5530



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

IToBepxHOCTHOE
HaTAXKCHHUC

TennoBoe pacmmpenue u

bu6mmoreka [IOK

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

3 TEeMIIePaTyphI CO
CKOPOCTBHIO TEIIIOBOTO
JIBVKCHUS YaCTHI]

BryTpennss sHeprus.
9 CHZZI(:))6H I/ISMCHSHI/ISI bubmorera [JOK
N https://m.edsoo.ru/ff0a5c60
BHYTPEHHEH YHEPTrUuun
bu6moreka [IOK
10 B eruionepeaa
HARL TETonEpelatn https://m.edsoo.ru/ff0a6412
Ypok-koHpepeHus
"IIpakTHueckoe

1 HCIIOJIb30BaHNE TEILIIOBBIX bubnuorexa [JOK
CBOMCTB BEILIECTB U https://m.edsoo.ru/ff0a65c0
MaTepHasoB B IEISIX
sHeprocoepekeHus"

12 KoanuecTBo TENnoOTHI. bubmuoreka [JOK
Y aenpHas TeI0€MKOCTh https://m.edsoo0.ru/ff0a6976
YpaBHEHUE TEIIJIOBOTO

bubmuoreka [JOK
13 Oamanca. TermmooOMeH u
https://m.edsoo.ru/ff0a7088
TEIJIOBOE PaBHOBECHE
14 JIaGoparopHas paboTa bubnuorexa [IOK

"HccmeqoBaHue SIBICHUS

https://m.edsoo.ru/ff0a6a98



https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98

TETI000MeHa pu
CMELIMBAHUM XOJIOJHOU U
ropsiueit Bop1"

Pacuer xomuuecTBa
TEIJIOTHI, HE0OXO0JUMOTO

15 JUISl HATPEBAHUS TEa U
BBIJICIIIEMOTO MM IIPU
OXJIAXKICHUH
Jlaboparopnas padborta
16 "On Ie) GHZHI/Ie . eIBLHOM bubmorera [IOK
pedt A " https://m.edsoo.ru/ff0a6bb0
TEIUIOEMKOCTH BEIIECTBA
OHeprus TOILINBA.
17 VenpHas TemaoTa brbmorexa [TOK
8 https://m.edsoo.ru/ff0a7b5a
CropaHus
[InaBnenue u
OTBEp/ICBaHHUE
18 KPUCTAIUIMYECKUX TEN bubmorera [JOK
P ’ https://m.edsoo.ru/ff0a71d2
VenbpHasg TEIUIOTa
IJIABJICHUS
JlaboparopHnas padorta
19 "On Ie) eJ‘IIe)HI/Ie . eJIbHOM bubmotera [JOK
ped e " https://m.edsoo.ru/ff0a72fe
TEIUIOTHI IIJIaBJICHUS JIbAa
20 [TapooOpa3zoBanue u bubnuoreka [JOK
KoHneHcauusd. Mcnapenue https://m.edsoo.ru/ff0a740c
21 Kunenue. Y genpnas bu6mmoreka [JOK

TCIIJIOTA Hap006p330BaHI/I$I

https://m.edsoo.ru/ff0a786¢



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

Y KOHJICHCALIUH.
3aBUCUMOCTb TEMIIEPATYPbI
KHUIIEHUSI OT aTMOC(EPHOTO
JaBIICHUS

22

BiaxxHocTh BO3TYyXA.
JlabopaTtopHnast pabota
"Onpenenenue
OTHOCHUTEIBLHOW BIAXKHOCTH
BO3IyXa"

bu6morteka [IOK
https://m.edsoo.ru/ff0a7628

23

Pemrenue 3agau Ha
OTIpEEIEHUE BIIAKHOCTH
BO3/yXa

24

[TpuHtHIBl pabOTHI
TEIUJIOBBIX BUTATENCH.
[TapoBas TypOuHa.
JBurarenb BHYTPEHHETO
CrOpaHus

25

KIIJI TenmoBoro
neuratens. TermmoBbie
JIBUTATEIH U 3aIIUTa
OKpYy>Karomei cpeibl

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

26

3aKkoH COXpPaHCHUA U
IpEBpallCHUA DHCPIUA B
TCIIOBLIX IMpOLEccax

27

[Toaroroska k
KOHTPOJILHON paboTe 1o

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



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

teme "TerIoBbIe SIBJICHUS.

N3meHeHne arperaTHbix
COCTOSIHUI BemlecTBa"

28

KonTposabHas padora no

TeMme "TeruioBble ABICHUS.

N3meHeHne arperaTHbIx
COCTOSIHUII BemiecTBa"

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a86ae

29

Onektpuzarus Tei. [[Ba
poJia SIEKTPHUIECKUX
3apsioB

30

Ypok-uccienoBanue
"DnexTpuszanus Ten
WHAYKIUEN U TpH
CONPUKOCHOBEHUH"

31

BsaumonelictBue
3apsKEHHBIX TEJ. 3aKOH
Kynona

bu6moreka [IOK
https://m.edsoo.ru/ff0a87e4

32

DIEeKTPUUYECKOE TOJIe.
HanpsixkenHoctb
AIIEKTPUYECKOTO MO,
[TpunHnmn cynepno3unuu
AIIEKTPUYECKHUX MOJIeH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a8ala

33

Hocwutenu snexrpuueckux
3apsA70B. DJIEMEHTapHBIN
3apsan. CtpoeHue atoma

34

[IpoBogHuKH 1

bu6mmoreka [JOK



https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a

JURJIEKTPUKHU. 3aKOH
COXpaHEeHUs
AJIEKTPUYECKOTO 3apsiia

https://m.edsoo.ru/ff0a8ef6

35

Pemenue 3agau Ha
MIPUMEHEHHUE CBOMCTB
AIEKTPUYECKUX 3apsI0B

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a90cc

36

DNEeKTPUYECKUM TOK,
YCIJIOBHSI €T0
CYIIIECTBOBAHUSI.
HcTounnku
ANEKTPUIECKOTO TOKA

bu6moteka [IOK
https://m.edsoo.ru/ff0a95a4

37

JIeNCTBHS SIIEKTPUYECKOTO
TOKa

bu6moreka [IOK
https://m.edsoo.ru/ff0a96b2

38

Ypok-uccienoBaHue
"JleiicTBHUE
ANEKTPUYECKOTO TOJISI Ha
MIPOBOJTHUKH U
JUAIEKTPUKHA"

39

DJIEKTPUYECKUI TOK B
MeTaiax, KUAKOCTAX U
razax

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a9838

40

DneKTpUYecKas LeMb U e¢
COCTaBHBIE YaCTH

41

Cuna Toka. JlaboparopHas
pabota "M3mepeHnue u
PETYIINPOBaHUE CUJIIBI

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a8bd6



https://m.edsoo.ru/ff0a8ef6
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

ToKa"

42

DNeKTpUYecKoe
HanpsbkeHue. BonsTmerp.
JIaboparopHas paboTa
"N3mepenue u
perynupoBaHue
HanpspkeHus"

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a9e14

43

ComnpoTuBieHne
MPOBOJIHUKA. Y IEBHOE
COTIPOTHBIICHHE BEIECTBA

bu6moteka [IOK
https://m.edsoo.ru/ff0aa738

44

JlabopaTtopHnast pabota
"3aBUCUMOCTh
AIIEKTPUYECKOTO
COTIPOTUBIICHUS
MPOBOJHUKA OT €ro JJIUHBI,
IJIOLIAIN MOTIEPEYHOTO
ceyeHus U Marepuaiia"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aa738

45

3aBUCUMOCTD CHJIBI TOKA OT
HanpspkeHust. 3akoH Oma
VI y4acTKa Lenu

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aa44a

46

JlaGopaTopHas pabota
"UccneqoBanue
3aBUCHUMOCTH CHJIBI TOKA,
UIYIIETO Yepe3 pe3ncTop,
OT COMPOTHUBIICHUS
pE3UCTOpa U HAMIPSIKEHUS
Ha pe3ucrope”

bubmuoreka [JOK
https://m.edsoo.ru/ff0aa04e



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

47

IlocnenoBarenpHOE U
napajuieIbHOE COCTUHECHUS
HpOBOZIHI/IKOB

48

JIaboparopHas paboTa
"[IpoBepka npaBuia
CJIOKEHHUSI HAPSDKEHUN
IIPH MOCJIEI0BATEILHOM
COEJIMHEHUH JIBYX
pe3uctopon"

bu6moteka [IOK
https://m.edsoo.ru/ff0aaas8

49

JlabopaTtopHnast pabota
"IIpoBepka npaBuna AJist
CHUJIBI TOKA TIPU
napayuieIbHOM
COEJIMHEHUH PE3UCTOPOB"

bu6moreka [IOK
https://m.edsoo.ru/ff0aadle

50

Pemrenue 3agau Ha
npuMeHeHne 3akona Oma
VIS Pa3IMYHOTO
COEJIMHEHUS TPOBOIHHUKOB

bu6moreka [IOK
https://m.edsoo.ru/ff0aaf8a

o1

Paborta 1 MOIIIHOCTH
AJIEKTPUYECKOTO TOKA.
3akoH Jlxoynsa-Jlenna

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ab124

52

JlaGopaTopHas pabota
"Onpenenenue paboThl U
MOITHOCTH 3JIEKTPUUYECKOTO
TOKa"

bubmuoreka [JOK
https://m.edsoo.ru/ff0ab3e0

53

QHGKTpI/ILIeCKI/Ie OCIu 1

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ab660



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

noTpeduTenu
JNEKTPUYECKOMN SJHEPIUU B
obrTy. KopoTkoe
3aMbIKaHUE

54

[ToaroroBka k
KOHTpPOJIbHON padoTe 1o
TeMe "DIeKTpUUIECKUe
3apsbl. 3apsyKEHHbIE Tella
Y UX B3aUMOJICUCTBUS.
ITocTossHHBII
AIEKTPUYECKUN TOK"

bu6moteka [IOK
https://m.edsoo.ru/ff0abd2c

55

KonTpossHas pabora no
Teme "DIEeKTpUIECKUe
3apsbl. 3apsyKCHHBIE Tena
U UX B3aUMOJCUCTBHSI.
[TocTosiHHBIM
AIEKTPUUECKUI
ToK"/Bcepoccuiickas
MpoBepoUHasi padoTa mpu
MIPOBEJICHUH C
HCII0JIb30BaHUEM
KOMIIbIOTEpa

bu6moreka [IOK
https://m.edsoo.ru/ff0abea8

56

ITocTositHHBIE MarHuThbl, UX
B3aMMOJICHCTBHUE

57

Ypok-uccnenoBaHue
"N3yuenue nomnei
MMOCTOSTHHBIX MarHUTOB"

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



https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0

58

MarauTHOE 1HoJe.
MaruuTtHoe 1oJie 3eMiIu U
€ro 3HaueHHue I KU3HU
Ha 3eMiie

bu6mmoreka [{OK
https://m.edsoo.ru/ff0acOba

59

OmnsiT Dpcrena.
MarnuTHO€ nosie
NEKTPUYECKOTO TOKA
MarsuTHO€ noJie KaTyIlK|
C TOKOM

bu6morteka [IOK
https://m.edsoo.ru/ff0acld2

60

[IpumeneHne
ANIEKTPOMArHUTOB B
texHuke. JlaboparopHas
pabota "UzyueHue
NEUCTBUSI MAarHUTHOTO
T0JISI Ha TIPOBOJIHUK C
TOKOM"

0.5

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

61

DNeKTpOABUTATEIh
MOCTOSIHHOTO TOKA.
Hcnonws3oBanue
AIIEKTPOIBUraTeNeH B
TEXHUYECKUX YCTPOUCTBAX
Y Ha TpaHCHOpTeE.
JlaGopaTopHas pabota
"KonctpyupoBanue u
u3yueHue paboTbl
IEKTPOABUTATENS"

bubmuoreka [JOK
https://m.edsoo.ru/ff0ac86¢c

62

OnsiTel @apanes. 3akoH



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

3JEKTPOMArHUTHOM
naaykuu. [Ipasuno Jlenna

63

DnexTporeHepaTop.
CrniocoObI moryyeHus
NEKTPUYECKON SHEPIUU.
DNEeKTPOCTAHIIUU Ha
BO300OHOBIISIEMBIX
HCTOYHHUKAX SHCPIruu

64

IToaroroBka k
KOHTpPOJIbHON padoTe 1o
TeMe "DIIeKTpUYECKHEe U
Mar"auTHbIE SBIeHUS"

65

KonTtponsHas padota no
Teme "DIEeKTPUIECKUE U
MarHuTHbIE
sBieHus"/Beepoccuiickas
IIpoBepoUHasi padoTa mpu
MIPOBEJICHUU Ha OyMaKHOM
HOCHTEIIe

bu6moreka [IOK
https://m.edsoo.ru/ff0acbh14

66

PesepBubIit ypok. Pabora ¢
TEKCTaMU T0 TeMe
"TemnoBsie siBICHUS"

bubmuoreka [JOK
https://m.edsoo.ru/ff0acc5e

67

PesepBHrliit ypok. PabGora ¢
TEKCTaMH 110 TeEME
"[TocTrosiHHBII
ANEKTPUYECKUH TOK"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0acdcé



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

PesepBHblit ypok. Pabota ¢

68 TEKCTAMH II0 TEME 1
"MaruuTtHble sBiaeHud"
OBILIEE KOJIMYECTBO
68 14.5

YACOB I10 ITPOTPAMME




9 KUIIACC

N KosmmmuecTBo yacos DJIeKTPOHHbIE
]
[ara uudposeie
n/ Tema ypoka KoHTpoJbHbIE IIpakTH4eckue
Bcero HU3y4eHUs! o0pa3oBaTe/bHbIE
n padoThI padoTsbI
pecypcsl
1 MexaHnueckoe JBHKEHHUE. 1
MarepuaiibHasi TOUKa
Cucrema oTcuerTa. bu6moreka [IOK
2 OTHOCHUTEITHHOCTH 1 https://m.edsoo.ru/ff0ad47
MEXaHUYECKOTO JIBIKCHUSI 4
bu6moreka [IOK
PaBHOMepHOE
3 . 1 https://m.edsoo.ru/ff0ad19
MPSIMOJIMHENHOE JIBM)KEHHE 3
HepaBnomepHnoe
4 MPSMOJIMHENHOE IBUKEHUE. 1
Cpennsisi ¥ MTHOBEHHAs
CKOPOCTb
[Ipsimonunelinoe bubnuoreka [JOK
5 PaBHOYCKOPEHHOE 1 https://m.edsoo.ru/ff0ad8d
NBUKEHHE. Y CKOpEHUE 4
CKopOoCTh MPAMOJMHEHHOTO
5 PaBHOYCKOPEHHOTO 1
nskeHus. ['papux
CKOPOCTH
7 JIaGoparopHas paboTa 1 1 bubnuorexa [IOK



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

"Onpenenenne yCKOpeHus
TeJa IPU PaBHOYCKOPEHHOM
JIBIDKECHHUH 110 HAKJIOHHOU

https://m.edsoo.ru/ff0adbl
8

MJI0CKOCTH"
CBoOOTHOE TTaJICHHE TEI.

8
OmnpiTel [Nanmest
PaBHOMEpHOE NBUXKEHHE TTO
okpyxHoctu. [lepuon u bubnuoreka [JOK

9 gacToTa 0OpaIeHusl. https://m.edsoo.ru/ff0ael7
Jluneitnas v yriosas 6
CKOPOCTH

10 LlenTpocTpemMuTenbHOE
YCKOpEHHe
[TepBriit 3akoH HproTOHA. bubmorexa OK

11 https://m.edsoo.ru/ff0ae61
Bexkrop cuibr 5
Bropoii 3akon HeroToHa. bubmorexa [IOK

12 . https://m.edsoo.ru/ff0ae72
PaBHoeiicTByIOMIas cuiia .

. bu6moreka [IOK

Tpetuit 3akoH HptoToHa.

13 https://m.edsoo.ru/ff0ae98
Cynepno3unus cui 5
Pemenue 3agau Ha bubmuoreka [JOK

14 MIPUMEHECHHE 3aKOHOB https://m.edsoo.ru/ff0aeb6
Herorona c

15 Cuna ynpyroctu. 3akoH bubnmoreka [JOK

I'yka

https://m.edsoo.ru/ff0aeca



https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2

IN

16

Pemenue 3amay mo teme

«Cuna yrnpyroctu»
JIaboparopHas paboTa bubmmoreka [JOK
17 «OrnpeneneHune KeCTKOCTU https://m.edsoo.ru/ff0aee2
HPYKUHBD) 8
bu6morteka [IOK
18 Cua TpeHust https://m.edsoo.ru/ff0af73
8
bu6moreka [IOK
Pemenue 3amayq mo reme
19 https://m.edsoo.ru/ff0afa2
«Cuna TpeHus» 6
JlaGopaTtopHnast pabota
"o bu6mmoreka [IOK
npeaeieHne
20 https://m.edsoo.ru/ff0af8b
ko3 durmenta TpeHuUs o
CKOJIbKeHUs" B
Pemenue 3agau no reme bubnuorexa [JOK
21 "3akonbl HetoToHna. Cuia https://m.edsoo.ru/ff0afb8
ynpyroctu. Cuna Tpenust" e
Cuia TSKeCTH U 3aKOH
bubmuoreka [JOK
BCEMHUPHOTO TATOTCHHUSI.
22 https://m.edsoo.ru/ff0af04
YckopeHnue cB0OOOHOTO 4
nmajacHus -
VYpoxk-koHpepeHuus
23 "JIBUKEHHUE TET BOKPYT

I'paBUTAMOHHOTO LICHTpA



https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af044

(Conneunas cucrema).
lanaktukn"

Pemenue 3amay mo teme

bu6mmoreka [{OK

"
24 Cuna TKeCTH 1 SaKOH" https://m.edsoo.ru/ff0af5f8
BCEMHPHOTO TATOTCHUS
ITepBas kocMuYecKas bub6mmnoreka IIOK
25 ckopocTh. HeBecomocTh n https://m.edsoo.ru/ff0af33
IIEPETPY3KHU C
PaBHOBECHE MaTepuaibHON
TOYKH. AOCOJIFOTHO TBEPIOE
teno. PaBHoBecHe TBEPIOTO Bubmaotexa LIOK
26 . https://m.edsoo.ru/ffOafe3
TeJa ¢ 3aKPeTUIEHHON OChIO 5
BpaieHuss. MOMEHT CUJIBI. B
LenTp TsxecTu
PaBHOBecue MarepuaibHOI
TOYKH. AOCOJIIOTHO TBEPIOE
97 Teno. PaBHOBecue Tprz[oro
TeJa ¢ 3aKpeIUIEHHON OChIO
BparieHuss. MOMEHT CHIIBIL.
Lentp TsxecTu
Pemenue 3agau no reme bubmuoreka [JOK
28 "MomeHT cuibl. LleHTp https://m.edsoo.ru/ff0b02b
TsxecTH" 4
[ToaroroBka Kk KOHTPOJIBHOM bu6mmoreka [JOK
29 paboTe 1o Teme https://m.edsoo.ru/ffob040

"MexaHN4eCKO€E IBUKECHUE.

8



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

B3aumoneticrue Tea"

KonTposabHas padora no
TeMe "MexaHndecKkoe

bu6mmoreka [IOK

30 . https://m.edsoo.ru/ffOb06e
nBIKeHue. Bzaumoaencraue c
Ten" B
Nmnynsc Tena. Ummynse

bu6moreka [IOK

CHJIBL. 3aKOH COXpaHEHUS

31 https://m.edsoo.ru/ffob07f
UMIYyJbCa. YOPYroe u a
HEYIpYyroe B3auMoIeHCTBHE B
Pemenue 3amayq mo reme bu6moreka [IOK

32 "3aK0H COXpaHCHHS https://m.edsoo.ru/ff0b096
nMIynbca' c
Ypok-koHpepeHus

33 "PeakTUBHOE IBIXEHUE B
NPUPOAE U TEXHUKE"
Mexanuveckast pabora u bubmorexa HOK

34 https://m.edsoo.ru/ff0b0a8
MOIITHOCTh 4

bu6mmoreka [IOK

PaboTa cuibl TSHKECTH, CHITBI

35 https://m.edsoo.ru/ffob0db
YIPYTOCTH U CUJIBI TPEHUS g
JlaGopaTopHas pabota
«OmnpeneneHue paboOThI CHITBI

36 TPEeHHS TIPU PAaBHOMEPHOM

JBUKEHUU TEJIa 110
TOPU30HTAIBHOU
ITIOBEPXHOCTH



https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0db8

CBs13b SHEPrUM U pabOTHI.

37
[ToreHnmanpHas SHEPTUs
Kunernueckas sneprusi. bubnuorexa [JOK

38 Teopema 0 KHHETHYECKOU https://m.edsoo.ru/ff0b0c3
DHEPruu 2

39 3aKOH COXpaHEHUs SHEPTUN
B MCXAaHHKEC
JlabopaTtopHnast pabota bubnuotexa [JOK

40 «M3yueHue 3aKoHa https://m.edsoo.ru/ffob12f
COXpaHEHUs DHEPTUN e

bu6moreka [IOK

KomnebaTennHoe ABHKEHNE U

41 https://m.edsoo.ru/ff0b185
€ro XapakTepUCTUKU g
3aTyxaromue KojieOaHusl. bubnuoreka [IOK

42 BrinyX1eHHBIC KOJICOaHUSI. https://m.edsoo.ru/ff0b20f
Peszonanc 0

43 MaremaTuyeckuii u
NPYKUHHBIA MasTHUKA
Ypok-uccienoBanue

bu6moreka [IOK

«3aBUCUMOCTb MEPHOJIA

44 . https://m.edsoo.ru/ffob197
KoJieOaHUM OT HKECTKOCTU .
MPYKUHBI K MaccChl Tpy3a» B

45 [IpeBpaienue suepruu npu
MEXaHUYECKUX KOJICOaHMSIX

46 JIaGoparopHas paboTa bubnuorexa [IOK

((OHpe,[[eJ'ICHI/IC YaCTOTHI U

https://m.edsoo.ru/ffOblae



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

47

nepuoja Kojebanui c

MPYKUHHOTO MasiTHUKA»

JIaboparopHas paboTa

«IIpoBepka HE3aBUCUMOCTH bubnuorexa [IOK

nepuoaa KojiebaHuu rpysa,
IIOABCHICHHOI'O K HUTU, OT
MAacchl TPy3a»

https://m.edsoo.ru/ff0b197
a

48

MexaHndecKne BOJIHEL.
CBoMcTBa MEXaHUYECKHUX
BOJIH. [IpononbHbIE N
MOTIEPEYHBIE BOJTHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b21f
e

49

VYpok-koHpepeHIus
"MexaHn4eCcKHne BOJIHEI B
TBEPJIOM TEJE.
CelicMuuecKue BOJHBI"

50

3Byk. Pacnipoctpanenue u
OTpakeHHE 3ByKa

o1

Ypok-uccrnenoBanue
"HabOnromeHue 3aBUCUMOCTH
BBICOTHI 3BYKa OT YaCTOTHI"

52

I'poMKOCTB 3BYyKa U BBICOTA
TOHA. AKYCTUYECKUI
pEe30HaHC

53

VYpoxk-koHpepeHuus
"V1pTpa3ByK U HH(pPa3BYK B
IIPUPOJE U TEXHUKE"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b23c
a



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

IToaroroBka Kk KOHTPOJIBHON
paboTte 1o Teme "3aKOHBI

bu6mmoreka [{OK

o4 https://m.edsoo.ru/ff0b25f
COXpaHEeHUsA. MeXaHU4eCKHe 0
KoJieOaHus U BOJIHBI" B
KonTposbHas padora no
55 Teme "3aKOHBI COXpaHEHHUS.
MexaHndeckre KojaeOaHus u
BOJIHBI"
bu6moreka [IOK
DJIEKTPOMArHuTHOE MOJIE.
56 https://m.edsoo.ru/ffOb2ab
DNEKTPOMArHUTHBIC BOJTHBI .
CsoiicTBa
57
ANIEKTPOMArHUTHBIX BOJIH
Ypok-koudepennus "llkana
ANIEKTPOMAarHUTHBIX BOJIH. bubnuoreka [IOK
58 Hcnons3oBanue https://m.edsoo.ru/ff0b2fe
ANIEKTPOMArHUTHBIX BOJIH 6
IUIS COTOBOM CBA3U"
Ypok-uccrienoBanue
"N3y4yeHue CBOMCTB Bubnuoreka ITOK
59 ANIEKTPOMArHUTHBIX BOJIH C https://m.edsoo.ru/ff0b2c6
MTOMOIIIBIO MOOHMIIBHOT'O c
tenedona"
Pemenue 3agau Ha
60 oTIpeJieNieHUe YacTOThI U

JJIMHBI BHCKTPOMaFHHTHOﬁ
BOJIHBI



https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b2c6c

DneKTpoOMarHuTHas pupoaa bub6mmoreka [{OK
61 cBeta. CKOpOCTH CBETA. https://m.edsoo.ru/ffob31d
BounoBEIE cBOliCcTBa cBETA 0
HcTounuku cBera.
. bu6mmoreka [IOK
[IpssMonHEnHOE
62 https://m.edsoo.ru/ff0b365
pacripocTpaHeHHE CBETA. g
3armenust ConHua u JIyHsl B
3aKoH OTpaXEHHUS CBETA.
bu6mmoreka [IOK
3epkana. Pemenue 3aga4 Ha
63 https://m.edsoo.ru/ff0b38c
MIPUMECHCHHE 3aKOHA 4
OTPaKCHHUS CBETA B
bu6moreka [IOK
[Ipenomiienne cBera. 3akoH
64 https://m.edsoo.ru/ffOb3ae
MIpPEeIOMIIEHHUS CBETa .
[TosiHOE BHYTpEHHEE
OTPAKEHHE CBETA. bubnuoreka [IOK
65 Hcnonp3oBanme MOTHOTO https://m.edsoo.ru/ff0b3c5
BHYTPEHHETO OTPAXKECHHUSI B c
ONTUYECKUX CBETOBOIAX
JlaGopaTopHas pabota
"UccneqoBanue
66 3aBUCHMOCTH YTJia
MIPEIOMIICHHUSI CBETOBOTO
Jy4a OT yIJia MajgeHus Ha
rpaHuLe "Bo3yX-cTeKyo""
67 Ypok-koHpepeH s

"Ncnop30BaHue MOJHOTO



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

BHYTPEHHETO OTPaKCHHUS:
CBETOBO/IBI,
OIITUKOBOJIOKOHHAS CBA3b'"

Jlumsel. Onrnyeckast cuia

bu6mmoreka [IOK

68 https://m.edsoo.ru/ff0b3f2
JTUH3BI
c
. bu6moreka [IOK
[TocTpoenue n3odpaxeHuil B
69 https://m.edsoo.ru/ff0b444
JUH3aX
a
JlabopaTtopHnast pabota
"Onpenenenne GOKYCHOTO bubmmorexa TIOK
70 . https://m.edsoo.ru/ff0b420
PacCTOSIHUS U ONITUYCCKOM 6
CHUJIBI COOMPAIOIIEH JTUH3HI" -
Ypok-koHpepeHIus bubnuoreka [JOK
71 "OnTudeckue TUH30BbIe https://m.edsoo.ru/ffOc0a7
npudops!" e
bu6moreka [IOK
I'ma3 kak ontuyeckas
72 https://m.edsoo.ru/ff0b468
cucrema. 3peHue 4
Ypok-koH(bepeHus
73 "ledexTsl 3peHus. Kak
COXpPaHUTH 3peHue"
Pasnoxxenue Genoro cBeta B
bubmuoreka [JOK
cnektp. OnbiTel HptoTOHA.
74 https://m.edsoo.ru/ff0c0f4
CrnosxeHue CeKTpaIbHbIX .
1BeToB. Jlucnepcus cBera -
75 JIaGoparopHas paboTa bubnuorexa [IOK



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

"OnbITHI IO Pa3I0KEHUIO
0eJ10r0 CBEeTa B CHEKTP U
BOCHIPHUSTHIO LIBETA
MIPEIMETOB TIPU MX
HaOJIOIeHUH uepes
1[BETOBbIE (pUIbTPHI"

https://m.edsoo.ru/ff0c0e2
a

YpoK-nIpakTUKyM
"BOJIHOBEIE CBOJICTBA CBETA:

76
TUCTIepCHsi, THTEPPEPEHITHS
u qudpakius”
bu6moreka [IOK
0) Pesepdopna
77 HIbITH! pdopaa https://m.edsoo.ru/ff0c12a
IJTaHEeTapHas MOJIS)Ib aToMa g
78 [Toctrynatel bopa. Mozaens
atoma bopa
Hcnyckanne u morionieHme bubnuoreka [IOK
79 cBeTa aToMoM. KBaHTEL. https://m.edsoo.ru/ff0c144
JluHeityaTbie CEKTPbI c
YPOK-TIPaKTUKYM butGmioreka [IOK
80 "HaGnroieHne criekTpoB https://m.edsoo.ru/ff0c155
ucnyckanus'" 0
bubmuoreka [JOK
81 PanroakTHBHOCTD U €€ BUIBI https://m.edsoo.ru/ff0c167
2
CtpoeHue aTOMHOTO siapa bubmorera [JOK
82 P Apa- https://m.edsoo.ru/ff0c18a

HYKJ'IOHHEU{ MOACIb

c



https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c18ac

bubnuoreka [IOK

PapnoaktuBHbIE

83 8 https://m.edsoo.ru/ff0clal
npeBpaieHus. M30Tonsl 4
Pemenue 3agaq o teme: bu6mmoreka [{OK

84 "PannoakTuBHBIE https://m.edsoo.ru/ff0c1b4
npespaieHus" a

85 [Tepwon momypacmana
Ypok-koH(pepeHI s
";)alll/loaK"l("EIBI:—IBIe N3IIydSHUS BubmaoTera LIOK

86 i https://m.edsoo.ru/ff0c212
B MPUPOJIC, METUITUHE, 6
TeXHHKE" h
SAnepHble peakuun. 3aKOHBI bubnuoreka [JOK

87 COXpaHEHUs 3apsII0BOTO U https://m.edsoo.ru/ff0clc5
MacCcOBOTO YHCET 8
DHeprus CBS31 aTOMHBIX bubnuoreka [IOK
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SHEpPruu a

89 Pemenue 3aiay no teme
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Peaknuu cuHTEe3a M AeneHUS bubmuoreka [JOK
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Counua u 3BE3]1 8
Ypok-koHpepeHIus
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paboTte 1o Teme
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DNEKTPOMAarHUTHBIE BOJHBIL. e
KsanToBrie sBiacHus"
KonTpossHas padbora no

03 TeMe "DIIeKTPOMarHuTHOE
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[ToBTOpEeHME, 060OMIIEHNE. Bt -
JlabopaTopHbie pabOTHI 1O nomorexa I1
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[ToBTOpEHME, 00OOIIECHNE.
Pewrenne pacueTHsix u bubnuoreka [JOK
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teme "KIIJ] TenmoBbIx 2
nBurareaei"
[ToBTOpeHnue, 060061IEeHNE. bu6mmoreka [JOK
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Ka4C€CTBCHHBIX 3aJa4 I10
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98 JIaboparopHbIe pabOTHI IO 1 1 https://m.edsoo.ru/ff0c2c5
kypcy "CsertoBbie siBicHuUs" 2
[ToBTOpenue, 0600IIEHNE.
PaboTa c TexcTtamu o Teme brbmorexa OK
99 " 1 https://m.edsoo.ru/ff0c2d6
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MeXaHuke" B
[ToBTOpEeHnue, 06061IEeHNE. bubnuoreka [JOK
100 | Pabora c TekcTamu o TEMe 1 https://m.edsoo.ru/ff0c2e8
"Konebanus 1 BOJHBI" 2
[ToBTOpEeHnue, 06061IeHNE. bubnuoreka [JOK
101 | PalGora c TekcTamu 1Mo Teme 1 https://m.edsoo.ru/ff0c304
"CBeToBbI€E sIBJICHHS" 4
[ToBTOpEeHME, 060OIIECHNE.
102 E’a60Ta C TEKCTaMH I10 TEME 1
KBanToBas u siepHast
¢duzuka"
OBIIEE KOJIMYECTBO YACOB
102 27
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