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HOACHUTEJIbBHAA 3AIINCKA

[Iporpamma no (u3nke Ha ypOBHE OCHOBHOTO OOLIEr0 0Opa3oBaHHUs COCTaBJIEHA Ha
OCHOBE I10JIO’)KEHUH U TpeOOBaHMM K pe3ysbTaTaM OCBOEHHS Ha 0a30BOM YpOBHE OCHOBHOM
oOpa3oBaTellbHOW mporpammbl, mpeacraBieHHBIx B DPI'OC OO0, a Ttakke ¢ yd4€Tom
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
JeATeIbHOCTHON OCHOBe. B mporpamme mo (u3MKe yYUTHIBAIOTCS BO3MOXHOCTH y4eOHOTO
npeamera B peanuzanuu TpedoBanuit GPI'OC OOO kK IUIAHUPYEMBIM JIMYHOCTHBIM H
METanpeIMEeTHbIM  pe3yiapTaTaM  OOydeHHus, a TaKkKe MEXKIPEIMETHbIe  CBS3U
€CTECTBEHHOHAYYHBIX Y4EOHBIX IPEIMETOB Ha YPOBHE OCHOBHOTO 00111ero 00pa3oBaHusl.
[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
0COOEHHOCTEHN 00yJaromuxcsl.
Odusnka ABIAETCS CHUCTEMOOOPa3ylOIUM JUIl €CTeCTBEHHOHAYYHBIX y4EOHBIX
MPEeIMETOB, MOCKOJbKY (PU3MUECKHE 3aKOHBI JIeKaT B OCHOBE IPOLIECCOB U SBJICHUM,
M3y4aeMbIX XUMHEH, OnosIoruen, acTpoHoMuel u gusndeckoi reorpadueii, BHOCUT BKIIaJ B
€CTECTBEHHOHAyYHYI0 KAapTUHY MHUpa, IpelocTaBiseT HauOojiee sCHble 00paslibl
MIPUMEHEHMS] HAyYHOTO METOJia MO3HaHUs, TO €CTh CII0co0a MOIyYeHUs JOCTOBEPHBIX 3HAHUI
0 MHUpe.
Onna u3 rIaBHBIX 33124 (U3UYIECKOTO 00pa30BaHMs B CTPYKTYpe 00IIero oopa3oBaHus
COCTOMT B ()OPMHUPOBAHMM €CTECTBEHHOHAayYHOH TPaMOTHOCTHM M HHTepeca K Hayke y
00yJaronuxcs.
N3ydyenne ¢u3ukn Ha 06a30BOM ypOBHE IMpEAINoOaracT OBJAJECHUE CIEAYIOUIUMU
KOMITETEHTHOCTSIMU, XapaKTePU3YIOIIMMHI €CTECTBEHHOHAYUYHYIO TPaMOTHOCTb:
® HayyHO OOBSICHSTDH SIBIICHUS;
® OLEHUBATh U MOHUMATh 0COOEHHOCTH HAYYHOTO HUCCIIEIOBAHMUS;
® UHTEPHPETUPOBATH JAHHBIC U UCIOJB30BaTh HAy4YHbIEC JI0KA3aTEIbCTBA IS
MOJIy4€HUs BBIBOJIOB.
Henu uzyuenus ¢U3MKU HA YpOBHE OCHOBHOTO O0IEro 0Opa3oBaHMs ONpEesieHbl B
Konuenuun npenoxaBanust yueOHoro mpenmera «®Puszuka» B 00pa3oBaTeIbHBIX
opranmzanusax Poccuiickoit ®@enepanuu, pealu3ylolnIMX OCHOBHBIE 00IIe00pa3oBaTeIbHbIC
porpaMmbl,  yTBepkAEHHOW pemienueM Komnmernn  MuHuCTEpCTBa — MPOCBELICHUS
Poccuiickoit @eaeparuu (mporokoi ot 3 nexadps 2019 r. Ne [TK4BH).
Heaun n3yyeHus Gpu3uKu:
e MpuOOpeTeHHEe HHTEpeca M CTPEMIICHUS OOydYalolIUXCs K HaydHOMY H3Y4YEHHUIO
MIPUPO/IbI, PA3BUTHE UX WHTEIUIEKTyaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

e pa3BUTHE TMPEACTABICHUH O HAYYHOM METOAe TMO3HaHUS U (OPMUPOBAHUE
HCCIIEIOBATENILCKOTO OTHOIICHHSI K OKPYXKAIOIINM SIBJICHUSIM;

e (opMupoBaHME HAy4YHOTO MHMPOBO33pEHMS KaK pe3ylbTaTa M3y4E€HUS OCHOB
CTPOEHHUS MaTepHH U (pyHIaMEHTaIbHBIX 3aKOHOB (DU3UKU;

e (opMupoBaHME MpPEACTaBIEHUN O poin (GU3MKM AN Pa3sBUTHA  JIPYTUX

€CTECTBEHHBIX HayK, TEXHUKH U TEXHOJIOTUI;

® pa3BUTHE MPEACTABIEHUH O BO3MOXKHBIX cdepax Oynayiiedl mnpodeccnoHaaIbHON

NeATeIbHOCTH, CBSI3aHHOM ¢ (PM3MKOMN, MOArOTOBKA K JalibHEeHIIeMy OO0y4eHHUIO B
9TOM HallpaBJICHUU.

JlocTikeHre 3TUX IeJed mporpaMMmbl 1Mo ()U3MKE HAa YPOBHE OCHOBHOIO OOILEro
o0pa3oBaHus 00eCIIeUNBACTCS PELICHUEM CIICAYIOIINX 3a1a4:



e npuoOpeTeHHe 3HAHUKA O IUCKPETHOM CTPOCHHHU BEIIECTBA, O MEXaHUYECKHX,
TEIUTOBBIX, DJIEKTPUICCKIX, MATHUTHBIX M KBAHTOBBIX SIBIICHUSX;

e TMpUOOpPETCHHE YMEHHH ONHCHIBATh U OOBSICHATH (U3WYCCKUE SIBIICHUS C
WCIOJIb30BAHUEM TOJTy4YCHHBIX 3HAHUM;

® OCBOGHHE METOJIOB PEHICHMS MPOCTEUIIMX PACYETHBIX 3a7ad C MCIOJIb30BAHUEM
(bu3HYECKUX MOJIeNIeH, TBOPUCCKUX M IPAKTHKOOPHCHTUPOBAHHBIX 33]1a4;

e pa3BUTHEC YMCHHWI HaONIONATh TPUPOIHBIC SBJICHUS ¥ BBIOJIHATH OTIBITHI,
nabopaTopHbIe PadOTHI U AHKCHEPUMEHTAIBHBIE HCCIEIOBAHMS C HCIIOJIB30BAaHUEM
WM3MEPUTENBHBIX TPHOOPOB;

e OCBOEHHE NMPUEMOB PadOTHI ¢ MHPOpMaHel GU3NIECKOTO COJCPIKAHMUS, BKIIOUAS
MHOOPMALIHIO O COBPEMEHHBIX JOCTIDKECHUSAX (U3WKH, aHAIU3 W KPUTHUECKOE
OlleHMBaHME UH(OpPMaLINY;

® 3HAKOMCTBO cO cdepamu mnpodhecCHOHATHHOM NEATeTbHOCTH, CBS3aHHBIMH C
(U3HKOW, W COBPEMCHHBIMH TEXHOJIOTUSMH, OCHOBAHHBIMH Ha JIOCTHIKCHUSIX
(bu3nuecko HayKu.

Ha uzyuyenue ¢pusuku (6a30Bbli ypOBEHb) Ha YPOBHE OCHOBHOTO 00111eT0 00pa3oBaHus

oTBoaUTCS 235 yacoB: B 7 kiacce — 68 dacoB (2 yaca B Hezmenio), B 8 kiacce — 68 gacoB (2
yaca B Hememwo), B 9 wmacce — 99 dwacoB (3 waca B HEHUENIO).



COJEPKAHUE OBYYEHUA

7 KJIACC

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

®uszuka — Hayka o0 npupoae. SBinenus mnpupoxabl. DPU3NUYECKHE SBIICHUS:
MEXaHUYECKHUE, TEIVIOBBIC, WIEKTPUIECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckue BennmuuHbl. V3mepenue ¢usnyeckux BennunH. Duznyeckue 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,
SKCIEPUMEHT IO MpPOBEpPKE TUIMOTE3, O0bsCHEHHWe HabmogaemMoro spieHus. OmnucaHue
($u3NYeCKUX SABJIICHUN C TIOMOIIIbIO MOJIEIEH.

Jemoncmpayuu.

1. Mexannueckue, TEMJIOBbIE, DJIEKTPUUECKNE, MATHUTHBIE, CBETOBbIE SIBJICHHUS.

2. Ousnyeckne TPUOOPHI M TPOIEAypa NPSIMBIX HM3MEPEHHH aHAJIOTOBBIM H

1 (poBBIM TPUOOPOM.

Jlabopamopnuie pabomul u onvimoi.
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
TEMIIEPATYPHI.
IIpoBeneHune uccnenoBaHus MO MPOBEPKE T'MIIOTE3BI: NAIbHOCTH IOJIETA IIAPHKa,
MYUIEHHOTO TOPU30HTAIBHO, TEM OOJIbIlIE, YeM OOJIbIlIe BBICOTA ITyCKa.

agrwONE
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Pasznes 2. IlepBoHayaibHble CBeIEHUS 0 CTPOEHUU BellleCTBA.

CrpoeHue BellecTBa: aTOMbl M MOJIEKYJbI, UX pa3Mmepbl. ONbITHL, T0Ka3bIBAIOLIHE
JMICKPETHOE CTPOCHUE BEUIECTBA.

JIBuxkenue yactul] BemiecTBa. CBs3b CKOPOCTH JBMIKEHHUS YacTUI[ C TEMIIEpPAaTypoil.
BbpoynoBckoe nBmwxenue, nuddys3us. BzaumoneicTBue 4YacTHI] BELIECTBA: MPUTSIKEHUE U
OTTaJIKUBaHUE.

ArperatHble COCTOSIHMS BEIIECTBA: CTPOCHHE Ta30B, JKHUIKOCTEH U TBEPABIX
(kpuctaminueckux) Teia. B3auMocBs3p MEXIy CBOMCTBAMU BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX U MX aTOMHOMOJIEKYJISIPHBIM CTpoeHHeM. OcoOEHHOCTH arperatHbiX COCTOSHHMA
BO/IBL

Hemoncmpayuu.

1. HabGmronenue 6pOyHOBCKOTO JBHKEHUSI.

2. HabGmonenue nuddysun.

3. HaOmronenue siBneHud, OOBACHAIOIIMXCS MPUTSDKEHUEM WM OTTaJIKUBAaHUEM

YaCTHUII BEIIECTBA.

Jlabopamopusie pabomot u onvimol.

1. Ouenka quaMeTpa aToMa METOJIOM PSIJIOB (C MCIIOJIb30BaHUEM (oTorpaduit).

2. OmbITHI 0 HAOMIOIEHUIO TEIUIOBOTO PACIIUPEHUS Ta30B.

3. OmnbIThI 0 OOHAPYKEHUIO ACUCTBHS CUIT MOJIEKYIISIPHOTO MPUTSIKEHHUS.

Pa3nen 3. /IBu:keHue u B3anMoJeiicTBHE TeJl.
Mexanuueckoe IBUKeHHE. PaBHOMEpHOE M HepaBHOMepHOe JBUkeHHEe. CKOpOCTb.
Cpennsisi CKOPOCTh IPY HEPABHOMEPHOM JIBM>KEHHH. Pacdy€T myTu 1 BpeMeHU ABUKEHUSI.



SBnenue umHepuuu. 3aKOH MHEepUUU. B3ammopeicTBHe Ten Kak MpUYMHA U3MEHEHUS
CKOPOCTH ABM)KEHHUA Teld. Macca kak Mepa mHepTHOCTH Tena. IlnoTHocTs BemecTBa. CBsi3b
TUIOTHOCTH € KOJIMYECTBOM MOJIEKYJI B €IMHUIE 00bEMA BEIIECTBA.

Cuna xak xapakTepucTHka B3aumojeiictBus Ten. Cuna ynpyroctd U 3akoH I'yka.
W3mepenue cuiibl ¢ IOMOIIBIO JUHAMOMETpa. SIBlIeHME TATOTEHUS M cuia TshkecTu. Cuila
TSKECTH Ha Jpyrux Iutanerax. Bec tena. HeBecomocTs. CroxeHue cujl, HapaBiIeHHbBIX 110
onHo#l mpsmMoil. PaBHoneiictByromas cwi. Cuna TpeHus. TpeHue CKOJIbXKEHHs U TpeHUe
nokosi. TpeHue B MpUpoie U TEXHUKE.

Jemoncmpayuu.

Habmroienue MexaHu4ecKoro IBUKEHHS TeJa.

N3mepenune ckopocTy NMPSMOJIUHENHHOTO JBUKEHHUS.

Habntonenue siBjaeHUs] HHEPIUH.

Habntonenne n3MeHeHus: CKOpOCTH NP B3aUMOJICHCTBUH TEII.

CpaBHeHHE Macc 10 B3aUMOJIEHCTBUIO TEl.

CrnosxeHue cuil, HalpaBJIEeHHBIX 110 OJTHOW MPSIMOH.

JIa6opamoprze pabomot u onvimol.
Ompenenenre CKOPOCTH PaBHOMEPHOTO ABWXKEHUS (IIapuKa B KUIKOCTH, MOJICIH
ANEKTPUIECKOTO aBTOMOOWIIS U TaK Jlajee).

2. OmpeneneHne CpeHEH CKOPOCTH CKOJBKEHUSI OpycKa MM IIapuKa 10 HAKIOHHON

MJIOCKOCTH.

Onpenenenre MIOTHOCTH TBEPIOTO TeNa.

OnebIThI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh PACTSKEHHS (IepopMallii) MpYyKUHBI

OT NPUJIOKEHHON CUJIBL.

5. OnbIThl, 1EMOHCTPUPYIOLINE 3aBUCUMOCTD CHJIBI TPEHUS CKOJIbKEHHS OT Beca Tela
U XapaKTepa COMPUKACAIOINXCS TOBEPXHOCTEM.

oukrwhE
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Pa3znen 4. /laBjieHne TBEPABIX TeJl, )KMAKOCTEH U ra3oB.

HaBnenne. CrocoObl yMEHBIICHHWS W YBEIWYCHUs JaBjicHus. J[laBineHue rasza.
3aBUCUMOCTh JIaBJICHHUS Ta3a OoT o0béma, Temmeparypel. Ilepemaya naBneHust TBEPABIMU
TeJaMU, KUJIKOCTAMU U razaMu. 3akoH I[lackans. ITneBmaTnueckue MamuHbl. 3aBUCUMOCTh
JABJICHUS JKUJIKOCTH OT riayounsl. ['mapocratuueckuid nmapagokc. CooOIaronmecs: cocyibl.
I'mppaBinueckne MEXaHNU3MBI.

Atmocdepa 3emau u atMmocdepHoe naBiaeHue. [IpuuuHbl CylecTBOBaHUS BO3AYLIHOMN
06010ukn 3emu. OnbiT Toppuuerum. M3Mepenue atMocepHOro MaBiaeHHUS. 3aBUCUMOCTh
aTMOc(epHOro JaBjeHHUs OT BBICOTHI Haja ypoBHeM Mops. [Ipubopbl ans m3MepeHus
aTMOC(EepHOTO JTaBJICHHUS.

JlelictBue JKHMIKOCTM M Ta3a Ha MOIPYyKEHHOE B HHUX Teno. BelTankusaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnapanue ten. BoznyxonnaBanue.

Hemoncmpauuu.
3aBUCUMOCTD JABJICHUS I'a3a OT TEMIIEPATYPHI.

[lepenaua naBneHus )KUIKOCTBIO U Fa30M.

CooOmaromiuecst COCyIpl.

I'mppaBnuueckuit mpecc.

[IposiBnenue aericTBUS aTMOC(EPHOTO TABICHHUSL.

3aBHCHMOCTh BBITAIKUBAIONIEH CHUIIBI OT O00BbEMAa MOTPYKEHHOW YacTH Tela U

MJIOTHOCTHU KUJKOCTH.

PaBeHCTBO BBITANKMBAIOIIEH CUIIbI BECY BBITECHEHHOU KUIKOCTH.

8. VYcnoBue mnaBaHus TeN: IUIaBaHWE WM TOTPY>KEHHE Tl B 3aBUCUMOCTH OT
COOTHONIEHUS TUIOTHOCTEHN TeJa U KUIAKOCTH.

Jlabopamopusie pabomot u onvimol.

ocoukrwbdE



1. HccnemoBanue 3aBUCHUMOCTH Beca Tella B BOJE OT O0bEMa MOTPYKEHHOU B
XKUAKOCTb YacTH TeJa.

2. OmpeneneHue BBITATKUBAIONICH CHIIBI, JIEHCTBYIOMIEH Ha TENO, MOTPYKEHHOE B
AKUIKOCTb.

3. IIpoBepka HE3aBUCHMOCTH BBITAIKUBAIONICH CHJIBI, ICHWCTBYIONIEH Ha TElO B
XKUJKOCTH, OT MAcCChl TeJa.

4. OnbIThl, 1EMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAJIKMBAIOIIEH CHUJIBI, EHCTBYOIIEH
Ha TEJO0 B >KUJIKOCTH, OT 00bEMa MOTrpYKEHHON B KUAKOCTh YacTU Tejla U OT
IJIOTHOCTH XKUAKOCTH.

5. KoncrpyupoBanue apeomeTpa WM KOHCTPYMPOBAHUE JIOAKU U OIpeNeieHHE €&
rpy30I10AbEMHOCTH.

Paznesa 5. PaGora u MomHocTh. JHEprus.

Mexannyeckas pabota. MOIIHOCTb.

[IpocThie MexaHU3MBI: pblyar, OJIOK, HakKJIOHHas IJIOCKOCTh. lIpaBuiio paBHOBecHus
priuara. [IpumeHenue npaBuia paBHOBECHS phluara K 0JI0Ky. «30JI0TO€ MPaBUIIO» MEXaHUKH.
KIIJ mpocThix Mexanu3MoB. [IpocTbie MeXaHU3MBbI B ObITY M TEXHHKE.

Mexannueckas sHeprus. KuHetndeckass W moTeHIMalbHas sHeprud. [IpeBpamienue
OJIHOTO BUJIA MEXaHUYECKOM YHEPTHUH B IPYroil. 3aKOH COXPAHEHHMS SJHEPTUU B MEXAHUKE.

emoncmpayuu.

1. TIpumepbl NPOCTHIX MEXAHHU3MOB.

Jlabopamopnuie pabomel u onvimel.

1. Ompenenenne paOOTHl CHIIBI TPEHHUS IMPH PABHOMEPHOM JBMKEHMM Tella IO

TOPU30HTAIBHOW MOBEPXHOCTH.

2. HccnenoBaHue yCIOBUI paBHOBECHS pblUyara.

3. Hamepenwne KII/| HakIOHHOM MJIOCKOCTH.

4. W3yuyeHue 3aK0HA COXPAHCHUS MEXaHUYECKOUW SHEPTHH.

8 KVIACC

Pa3znen 6. TensioBbIe IBJICHUSA.

OCHOBHBIE TOJIOKEHHUSI MOJICKYJISAPHO-KHHETHYECKOM TEOPUHM CTPOCHHUS BEIECTBA.
Macca u pa3Mepbl aTOMOB U MOJIEKYJ. OTBITBI, TOATBEPKIAIONINE OCHOBHBIC ITOJIOKEHUS
MOJIEKYJIIPHOKHHETHYECKON TEOPHUH.

Mogenmu  TBEPIOTO, JKHAKOTO WM  Tra3000pa3HOTO  COCTOSIHMM  BEIECTBA.
Kpucrannmaeckue u amopdueie tena. OObSICHEHHE CBOWCTB I'a30B, YKHUAKOCTEH W TBEPABIX
T€Jl Ha OCHOBE IIOJIOKEHUH MOJEKYJIIPHO-KMHETHYECKOW Teopuu. C(CmauuBaHuE U
KamUIIpHBIC SBJICHUS. TEIIoBoe pacmpeHue U CKaThe.

Temnepatypa. CBsi3zb TeMHepaTrypbl CO CKOPOCTBIO TEIUIOBOIO JBHUKEHUS YaCTHULI.
Buytpennsis snHeprus. CrnocoObl HM3MEHEHHs] BHYTPEHHEW OHHEpPruM: TeIulonepenadya Hu
coBepleHre paboThl. Buapl Temionepenaun: TEIIONPOBOAHOCTh, KOHBEKIIHS, U3TyYeHHE.

KonnuectBo TemnoTel. YaenpHas TEIIOEMKOCTH BeliecTBa. TeINI0O0OMEH U TEILIOBOE
paBHOBecHe. YpaBHEHHE TemoBoro 6anaHca. [InaBieHne u oTBepieBaHNe KPUCTAIITHYECKUX
BEIECTB. YenbHas TeruioTa riaBieHus. [lapooOpazoBanue u koHjeHcanwus. Mcmapenwue.
Kunenue. YnenbHas TemnoTra mapooOpa3oBaHHs. 3aBHCHMOCTh TEMIEPATyphl KUIIEHUS OT
aTMOC(epHOTO JTaBICHHUS.

Bnaxnocts Bo3yXa.

DHeprus TOIUIMBA. Y IelbHAas TEMJI0Ta CrOPAHUSL.

[Mpuanuner padoter TemnoBbix asuratenei KIIJ[ TemmoBoro neuratens. TermoBbie
JIBUTATENH U 3aIIUTa OKPYKAIOIIEH Cpe/Ibl.

3aKOH COXpaHEHUs U MPEBPAIllCHUs] SHEPTUH B TEIUIOBBIX MPOIECCaX.



emoncmpayuu.

Habmoenne 6poyHOBCKOTO JIBIKEHUS.

Hab6monenue muddysumn.

Habmroienue SBICHUI CMaYiBaHUS M KAMMJUTSIPHBIX SIBJICHHM.

HaGnronenue TenioBoro pacuupeHus Tel.

N3MmeHenne JaBieHHWs raza IpUd H3MEHCHHMH OO0bEMa W HArpeBaHUU WU

OXJIAXKICHHH.

[IpaBuna u3amepeHus TeMrneparypsl.

Bupael Tenonepenayu.

OxJaxieHue Ipyu COBEPILIEHUU PaOOTHI.

HarpeBanue npu coBepiiieHnr paboThl BHEITHUMU CHJIAMH.

0. CpaBHeHHE TEIUIOEMKOCTEH pa3IMYHBIX BEIIECTB.

11. HaGmroieHne KuneHus.

12. HabOimro1eHue TIOCTOSTHCTBA TEMITEPATYPhI IPH TUTABIICHUH.

13. Mojenu TeIIOBBIX JBUTATEICH.

Jlabopamopubvie padbomot u onvimel.

1. OmnbITBl IO 0OHAPYKEHUIO JEHCTBUS CHII MOJICKYJISIPHOTO TTPUTSKEHUSI.

2. OTmBITHI IO BRIPAIIUBAHUIO KPUCTAIIJIOB MIOBAPSHHOM COJIM MJTU caxapa.

3. OmbITEI 1O HAONIOMECHUIO TEIUIOBOTO PACHIMPEHUS Ta30B, MKHUIAKOCTEH M TBEPIBIX

TeT.

Omnpenenenue naBiaeHUs BO3AyXa B OAJIOHE MITIPHUIIA.

OnbIThI, JEMOHCTPUPYIOLIME 3aBUCMMOCTh JABIIEHUS BO3JyXa OT ero o0béma u

HarpeBaHUs WU OXJIAKICHHUS.

6. IlpoBepka THUMOTE3bI JWHEWHOW 3aBUCUMOCTH [UIMHBI CTOJIOMKA MXHIKOCTH B
TEPMOMETPHUUECKOM TpyOKe OT TeMIIepaTyphbl.

7. HaOnroneHue n3MeHeHUs BHYTPEHHEN SHEPTUU Tella B pe3yJbTaTe TeIulonepeaadu
1 pabOThI BHEITHUX CHJL.

8. HccnemoBanue sBJICHHUS TEIUIOOOMEHA TMPH CMEIIMBAHMM XOJOJIHOW W Topsuei
BO/JIBI.

9. OmpegeneHue KOJUYECTBA TEIJIOTHI, MOJYYEHHOI'O BOJON MpH TemIooOMEeHe ¢
HarpeTbiM METAIMYECKUM HUITUHAPOM.

10. Ompenenenue yneabHOM TEIIIOEMKOCTH BEIIECTBA.

11. UccnenoBanue npoiiecca UCHapeHusl.

12. Onpenenennie OTHOCUTENBHOM BIaKHOCTH BO3yXa.

13. Omnpenenenue yeabHOM TEIUIOTHI MJIaBJICHUS JIb/Ia.

arLONE
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Pa3znen 7. diiekTpruyeckne 1 MAarHUTHbIE SIBJICHUSI.

DnekTpuzaiusa Tei. J[Ba posia a5ieKTpudecKuX 3apsioB. BzanmoaeicTBre 3apsikeHHBIX
ten. 3akoH KynmoHa (3aBUCMMOCTb CHUJIBI B3aUMOJCHCTBUS 3apsSKEHHBIX T€JI OT BEIUYHHBI
3apsZI0B U PACCTOSHUS MEXK]Y TEIaMH).

OnekTpudyeckoe  mosie.  Hanpsok€HHOCTh — anekTpuueckoro  moJist.  [lpuHimn
CYIEPIO3UINH SIEKTPUUYECKUX TMOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu snekrpuyeckux 3apsaoB. DIeMEHTapHbIN AeKTpuueckuil 3apsaa. CTpoeHue
atoma. [IpoBOIHMKY U TUANIEKTPUKHU. 3aKOH COXPAHEHHMS SJIEKTPUUYECKOTO 3apsija.

DNEKTPUYECKUM TOK. YCIOBUS CYIIECTBOBAHMS 3JIEKTPUUYECKOTO TOKa. McTouHuku
MOCTOSIHHOTO TOKa. J[eHCTBHUS 3JEKTPUUECKOTO TOKa (TEMJIOBOE, XUMUUYECKOE, MAarHUTHOE).
DNEeKTPUYECKUN TOK B JKHMJIKOCTSIX U ra3ax.

Onektpuueckas uenb. Cuna Toka. Dnekrpuyeckoe HampspkeHue. CompoTUBIIEHUE
MPOBOJIHUKA. YJENbHOE CONPOTHUBIICHHE BelecTBa. 3akoH Oma Juisi ydacTka LenH.
[TocnenoBarenbHOE U ApaLIEIbHOE COEIUHEHNE TPOBOHUKOB.



PaboTa 1 MOILTHOCTB 3JEKTPUYECKOTO ToKa. 3akoH [Dxoyms—JleHma. DnexTpuueckue
I[N ¥ MOTPEOUTENN IEKTPUIECKON dHeprun B ObITy. KopoTKoe 3aMbIkaHue.

[ToctostHHbIE MarHuTHL. B3anmMoAECTBUE MOCTOSSHHBIX MAarHUTOB. MarHuTHOE MOJE.
MarunuTHoe 1nojie 3eMu U ero 3HadeHue s ku3Hu Ha 3emuie. OnbIT Dpcerena. MaruutHoe
MOJIe DBJEKTPUYECKOro TOKa. I[IpuMeHeHue »>SIeKTpOMarHuToB B TeXHUKE. [lelicTBue
MarHMTHOTO TIOJIi Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUIaTelb TOCTOSHHOTO TOKA.
Hcnonp3oBanue >1eKTpoABUTATENICH B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCTIOPTE.

Oneiter  ®apanes. SBnenue snaexkTpoMarHUTHOM wuHAykuuu. [IpaBuno JleHua.
OnekrporeHeparop. CrocoObl TOJYyYEHHUS AJICKTPUUYECKON SHEPruH. DIEKTPOCTAHIIMU HA
BO30OHOBIISIEMBIX HCTOYHHKAX YHEPTHH.

Jemoncmpayuu.

DneKkTpu3aIus Tel.
JIBa poJia ANEKTPUUECKUX 3apsiI0B M B3aUMO/ICHCTBUE 3apsKEHHBIX TEJl.
YCTpOoCTBO U IEHCTBHE AIEKTPOCKOTIA.
DnekTpocTaTHuecKas NHIYKIIHS.
3aK0oH COXpaHEHUs IIEKTPUIECKUX 3apsI/IOB.
[TpoBOAHMKY W AWDITIEKTPUKH.
MoenupoBaHK€e CUIIOBBIX JTUHHUM 3JIEKTPUUECKOTO TOJIS.
HcTOYHMKH TOCTOSITHHOTO TOKA.
JIeNCTBHS 3IEKTPUYECKOTO TOKA.
. DNEKTPUYECKUN TOK B KHUJIKOCTH.
. I"'a30BBI#1 pa3ps.
. I3MepeHune cuiibl TOka aMrnepMeTpoM.
. U3mepenue 351eKTpryecKoro Hanps>KeHNs BOJIbTMETPOM.
. PeocTtaTt u Mara3uH conpoTHUBIICHHUIA.
. B3anmoieficTBre MOCTOSTHHBIX MarHUTOB.
. MoaennpoBaHre HEBO3MOKHOCTH PA3EIICHUS TIOJIIOCOB MATHUTA.
. MoaennpoBaHre MarHUTHBIX MOJIEW MOCTOSTHHBIX MAarHUTOB.
. OnsIT Dpcrena.
. MarauTHO€ 1noJie TOKa. DJIEeKTPOMAarHur.
. JleficTBHE€ MarHUTHOTO IOJISI HA IPOBOJAHUK C TOKOM.
. DIIEKTPOABUTaTENb OCTOSHHOTO TOKA.
. UccnepoBanue siBIIeHNS 3JIEKTPOMArHUTHOW MHYKIUH.
. OnbiTel Dapajes.
. 3aBUCUMOCTb HaIlPaBJIECHUS NHIYKIIMOHHOTO TOKA OT YCIOBUM €ro BOSHUKHOBEHHSL.
25. DnexkTporeHepaTop MOCTOSHHOTO TOKA.
Jlabopamopnuie pabomel u onvimel.
OnbIThI 10 HAOTIOACHUIO SJCKTPU3AIMH T HHIYKIIUEH U IPU COMPUKOCHOBEHUH.
HccnenoBanue AeCTBUSA ANEKTPUUECKOTO MOJIS HA TPOBOJHUKHU U IUAJICKTPUKH.
COopka u mpoBepKa padOThI IEKTPHUUECKOH IETH MOCTOSHHOTO TOKA.
N3mepenue u peryaupoBaHue CUIbl TOKA.
N3mepenue u peryaupoBaHue HAIPSAKEHUS.
UccnegoBanue 3aBUCUMOCTH CHJIBI  TOKa, HWAYHIETO 4Yepe3 pPe3ucTop, OT
CONPOTHUBIICHUS PE3UCTOPA U HANPSKEHUS HA PE3UCTOPE.
7. OmnbITel, JIEMOHCTPHUPYIOIIME 3aBUCHUMOCTh AJIEKTPUYECKOTO COMPOTUBIICHUS
MPOBOJIHHUKA OT €r0 JJIUHBI, MJIOLIAU OTIEPEYHOTO CEUEHUsI U MaTepuaa.
8. TlpoBepka mpaBuiia CIIOKEHUS HAMPSHKEHUI MPH MOCIEI0BATEIbHOM COECIMHEHUU
JIBYX PE3UCTOPOB.
9. TlpoBepka mpaBuia Ajs CHIBI TOKA MPHU MapaieTbHOM COSTUHEHUHN PE3UCTOPOB.
10. Ompenenenne pabOTHI AMEKTPUIECKOTO TOKA, UAYIIETO Yepe3 Pe3ucTop.
11. Omnpenenenrie MOIIHOCTH IEKTPUUECKOTO TOKA, BBIICISEMON Ha PE3UCTOPE.
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12. UccnenoBanne 3aBUCUMOCTH CHJIBI TOKa, MIYIIETO 4Yepe3 JaMIOuKy, OT
HaIIpsDKEHUs HA HEW.

13. Onpenenenne KI1J] HarpeBatens.

14. VccnenoBanre MarHUTHOTO B3aUMOACHCTBUS MMOCTOSTHHBIX MarHUTOB.

15. I3yyeHne MarHUTHOTO IIOJISI TOCTOSIHHBIX MAarHUTOB NP HX OOBEIMHEHHH H
pa3aencHuN.

16. UccnenoBanue AEWCTBUS SJIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnpIThl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb CHJIBI B3aUMOJAEWUCTBUS KaTYIIKU C
TOKOM M MarHuTa OT CUJIBI TOKA M HAIIPABJICHUS TOKA B KaTYIIKE.

18. 3yyenne AeHCTBUSI MArHUTHOTO I0JISI HA TPOBOIHHUK C TOKOM.

19. KonctpynpoBanue u u3ydeHue paboThl JIEKTPOIBUTATEIS.

20. Usmepenne KITJ{ anexkTpoaBuraTenbHON YCTaHOBKH.

21. OUBITH TIO WCCIIEIOBAHUIO SIBJICHUS SJIEKTPOMArHUTHON MHIYKITUH: UCCIIEI0OBaHUE
M3MEHEHHI 3HaYCHUs ¥ HallPaBJICHNS] MHIYKIIMOHHOTO TOKA.

9 KJIACC

Pa3nen 8. Mexanuyeckue siBJICHUS.

Mexanunueckoe JIBUKECHUE. MarepuaibHas TOYKA. Cucrema OTCYETA.
OTHOCHUTENBHOCTh MEXaHWYECKOTO JBMKEHHs. PaBHOMEpHOE MNpSMOJIMHEHHOE JBHKEHUE.
HepaBHoMepHOe npsimosinHeNWHOe JBHKEeHHE. CpelqHsis U MIHOBEHHAas CKOpPOCTh TeNla MpH
HEpPaBHOMEPHOM JIBUKEHUU.

VYckopenue. PaBHOyckopeHHOe mpsiMosimHelHOe nBmkeHue. (CBOOOJHOE TajcHUE.
Omnbrtel ["anuites.

PaBHOMEpHOE nBIKEHHUE IO OKPYKHOCTH. [lepron n yactora oOpamienus. Jluneitnas u
YIJIOBAsi CKOPOCTH. LIeHTpocTpeMUTEIBHOE YCKOPEHHE.

[Tepsriit 3akon Hetorona. Bropoii 3akon Hetotona. Tpetuit 3akon Hetotona. [TpuHumn
CYIIEPIIO3UIINHU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHuUsl: cujia TPEHUS CKOJIbKEHHUS, CHJIa TPEHUS
MIOKOs1, APYTUE BUABI TPEHUSI.

Cuna TSXKECTH W 3aKOH BCEMHUPHOTO TATOTEHUS. YCKOpEHHE CBOOOJHOTO MaJeHHUS.
JIBwxxenne muaHer Bokpyr Cousnua. IlepBas kocmuueckas ckopocTb. HeBecomocTs u
Meperpy3KH.

PaBHOBecue MarepuanbHOM TOuku. AOComOTHO TBEpAOE Teno. PaBHOBecue TBEpAOTO
TeJla ¢ 3aKpeIUIEHHOM OChbIO BpanieHusl. MoMeHT cuiibl. LIeHTp TsxecTu.

Nmnynsc tena. MI3MeHenune umiyinbca. VIMIysbe cuibl. 3aKOH COXpaHEHUs UMITYJIbCA.
PeakTuBHOE nBMXKEHUE.

Mexanuyeckasi pabota 1 MOIIHOCTb. PaboTa cui TsxkecTH, ynpyroctu, Tperus. CBs3b
sHepruu u pabotel. [loTeHIMAanpHas 3HEPTUs Tela, MOJHATOrO HaJ MOBEPXHOCTHIO 3€MIIH.
[loreHumaneHass »5Heprusi cxatoll npyxuHel. Kunerunueckas »sHeprus. Teopema o
KMHETUYECKOM SHEPruu. 3aKOH COXPAHEHUSI MEXaHUYECKOM SHEprUu.

Hemoncmpauuu.

1. HaOmoieHre MeXaHU4eCKOTO JIBWKEHHUS Tella OTHOCUTEIBHO Pa3HBIX TE OTCUETA.

2. CpaBHeHHE MyTeH U TPACKTOPHUI JBUKEHHS OJTHOTO M TOTO K€ Tella OTHOCUTEIBHO
Pa3HBIX TEJ OTCUETA.

N3mepenune CKOPOCTH U YCKOPEHUS NPSMOJIMHENHOTO JIBHKEHHUS.

HccnenoBanue Npru3HakoB paBHOYCKOPEHHOTO JIBHKEHUS.

HaGnronenue 1BuXeHHs Tena 10 OKPYKHOCTH.

HaGnronenne MexaHMYECKUX SIBICHUH, NPOUCXOJIIMX B CHUCTEME OTCuUéTa
«Tenexka» mnpu e€ paBHOMEPHOM M YCKOPEHHOM JBW)KEHUH OTHOCHUTEIIBHO
KabuHeTa QU3UKH.
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0.
11.
12.
13.
14.
15.
16.

3aBHCHMOCTb YCKOPEHUS Tea OT MacChl Tejla U JACHCTBYIOLIEH HA HETO CHJIBL
HaGuntozieHne paBeHCTBa CHII IPH B3aUMOAEHCTBUY Tell.

N3meneHnue Beca Tenia Npu yCKOPEHHOM JBUKEHHH.

Ilepenaya nmmynbca Ipyu B3aMMOAECHCTBUM TEIL.

[IpeoOpa3oBanHust SHEPTUU NIPH B3AUMOICHCTBUH Tell.

CoxpaHeHue UMITYJIbCA IPU HEYIIPYTOM B3aUMO/IEHCTBUU.

CoxpaHeHHe UMITYJIbCa IPU a0COJIIOTHO YIIPYTrOM B3aUMOJAEHCTBUU.

Habmtoienue peakTuBHOIO JBUKEHHUS.

CoxpaHeHHe MEXaHUYECKON PHEPIUU ITPU CBOOOTHOM IaICHUHU.

CoxpaHeHHEe MEXaHMYECKOM DSHEPrMM IMpU JBMXKEHUM Tejla IOJ JIEHCTBUEM

MIPY’KHHBI.

Jlabopamopusvie padbomot u onvimel.

1.

2.
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10.

11.

KoncTpynpoBanue TpakTa sl pa3roHa U JaJIbHEWILIEr0 PAaBHOMEPHOTO JABUKECHUS
IrapuKa Ui TCIICIKKH.

Omnpenenenne cpeHel CKOPOCTH CKOJIbKEHHSI OpyCKa WM JABMXKEHUS LIapuKa I10
HAaKJIOHHOM IUIOCKOCTH.

OmnpeneneHne YCKOPEHHs Tella MPH PaBHOYCKOPEHHOM IBMIKEHUH TI0 HAKJIOHHOW
MIJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH YT OT BPEMEHU NPU PABHOYCKOPEHHOM JIBKEHHUH
0e3 HauaIbHOU CKOPOCTH.

[IpoBepka rumoresbl: e€ciu HpU PABHOYCKOPEHHOM JIBIKEHUHM O€3 HayalbHON
CKOPOCTH IIYTH OTHOCATCA KaK psana HEYETHBIX YUCCI, TO COOTBETCTBYIOIIHC
IIPOMEXXYTKHA BPEMEHU OJJUHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUS! CKOJIBXKEHHSI OT CHJIbl HOPMAJbHOTO
JIABJICHMSL.

Omnpenenenue kodPPuUIMEeHTa TPEHUS CKOTBKCHUS.

Omnpenenenne )XECTKOCTU MPYXKHUHBI.

Omnpenenenune paboOThl CHUJIBI TPEHHUS INPU PAaBHOMEPHOM JABMKEHMM Teja IO
TOPU30HTAIBHON IOBEPXHOCTH.

Omnpenenenue paboThl CUJIBI YIPYTOCTH NP MOIBbEME I'py3a C HUCIOJb30BaHHEM
HETO/BM)KHOTO U TOJBHKHOTO OJIOKOB.

W3yueHue 3aK0Ha COXpaHEHUs SHEPTUU.

Pa3nen 9. Mexann4uecKkue KoJ1e0aHUA U BOJIHEIL.

KonebarenpHoe asmxenne. OCHOBHBIE XapaKTEPUCTHKN KOJIEOAHMI: TIEPHO/I, YACTOTa,
amMIuinTya. Marematuyeckuil U TPYKUHHBIM MasaTHUKH. [IpeBpaiieHue SHeprud IMpu
K0JIe0aTEIHLHOM JIBIKEHNH.

3aryxaromue koneOaHus. BwiHyxaeHHble KkosneOanus. Pesonanc. MexaHuueckue
BOJIHBI. CBOMCTBA MEXaHWYECKUX BOJIH. [Ipo10JIbHEIE U TIOTIEpEeYHbIC BOJIHBI. J[JIMHA BOJIHBI U
CKOpPOCTh €€ pacmpocTpaHeHHs. MeXaHW4YeCKHe BOJHBI B TBEPIAOM Teje, CEHCMHUUYECKHE

BOJIHBI.
3Byk. ['poMKOCTh 3ByKa 1 BeicoTa ToHA. OTpaskeHue 3ByKa. IH(ppa3ByK U yIbTpa3ByK.
Jemoncmpayuu.
1. HaGmronenue xoneGaHMil Te MO NEHCTBUEM CHIIBI TSHXKECTH U CHIIBI YIPYTOCTH.
2. HabGmopnenue xonebaHuil rpy3a Ha HUTH U HA TIPY>KUHE.
3. HalGnroneHnue BoIHYXICHHBIX KOJIEOaHUN U pe30HaHca.
4. PacnpocTpaHeHHe IpOA0IbHBIX U MOTIEPEYHBIX BOJIH (HA MOJIENN).
5. HabnromeHne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
6. AKycTHYeCKHUIl pe30HaHC.

Jlabopamopusie pabomot u onvimol.



Onpenenenre 4acToThl U IEpHo/ia KojaeOaHui MaTeMaTHYeCKOr0 MasTHHKA.

Onpenenenre 4acToThl U eproia KojaeOaHui NpyKUHHOTO MasTHUKA.

HccnenoBanue 3aBUCMMOCTH TIeproOa KOJIeOaHUH MOJIBEIIEHHOTO K HUTH Tpy3a OT

JUIMHBI HUTH.

4. HccnenoBaHue 3aBUCHUMOCTH IE€pUOJIa KOJEOAHUM MPYKMHHOIO MAasiTHUKA OT
Macchl Ipy3a.

5. IlpoBepka HE3aBUCMMOCTHU INepHOJa KoJieOaHUM rpy3a, MOABEIIEHHOTO K HUTH, OT
MAacchl Ipy3a.

6. OmBITEL, IEMOHCTPUPYIOIIME 3aBUCUMOCTb IE€pHOAa KoJeOaHWH MNPYKHHHOTO
MasiTHUKA OT MacChl rpy3a U KECTKOCTHU MPYKUHBI.

7. VI3amepeHue yckopeHusi CBOOOHOTO NaICHUS.
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Paznes 10. DinekTpoMarHuTHOE 1M0J1e M 3JIEKTPOMATHUTHbIE BOJIHBI.

DNeKTpOMarHUTHOE ToJie. DJIeKTPOMarHuTHbeIe BOIHBI. CBONCTBA AJIEKTPOMArHUTHBIX
BojH. Illkanma »meKTpOMAarHUTHBIX BOJH. Vcrosb30BaHME 3JIEKTPOMAarHUTHBIX BOJH JUIS
COTOBOM CBSI3H.

DnekTpoMarHuTHas npupoja ceera. CKkopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.

emoncmpayuu.

1. CaoiicTBa IEKTPOMArHUTHBIX BOJIH.

2. BoxHOBBIE CBOMICTBA CBETA.

Jlabopamopnuie pabomul u onvimot.

1. W3ydeHue CBONCTB 3JI€KTPOMArHUTHBIX BOJH C MOMOUILI0 MOOMIIBHOTO TesedoHa.

Pa3nen 11. CBeroBble siIBICHHS.
JlyueBas mozenb cBeta. Microunuku cBera. [IpsmonuHeliHOe paciipocTpaHEHHUE CBETA.
3atmenust Cousiana u JIynel. Otpaxkenue cBerta. [1nockoe 3epkano. 3aKOH OTpaKeHUS CBETA.
[Ipenomiiennie cBeta. 3akoH mpenomieHUsl cBera. [lolHOE BHyTpeHHEE OTpaKeHHE
cBera. Mcnonb30BaHNe MOJTHOIO BHYTPEHHETO OTPAKEHUS B ONITHYECKUX CBETOBOJIAX.
Jlunza. Xon nydeit B nmuH3e. Onrtuyeckas cuctema ¢oToanmapara, MHKPOCKOMa M
Teneckorna. ['1a3 kak ontuyeckas cucreMma. biam3opykocTs U JaIbHO30PKOCTb.
Paznoxxenne 6enmoro cBera B crektp. OmnbiTel HpioToHa. CriokeHHE CHEKTPaIbHBIX
uBeToB. [ucnepcus cera.
Hemoncmpayuu.
[IpssMonMHENHOE pacIIpOCTPAHEHHUE CBETA.
OtpaxxeHue cBera.
[Tonyuenue n300paxeHuil B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomiienue cBera.
OnTuyeckuii CBETOBO/I.
Xox mydeii B coOuparoleit TuH3e.
X0 nyder B pacCEeUBarOLLEH JIMH3E.
[Tonyuenue n300pakeHH ¢ TOMOIIBIO JINH3.
. Ilpunuun aeictBus oToarnmapara, MUKPOCKOIIa U TEJIECKOTIA.
10. Mopens riasa.
11. PaznoxxeHue Genoro cBeTa B CIIEKT).
12. Tlonyuenue 6e10ro CBETa MPH CIOKEHUU CBETA Pa3HBIX I[BETOB.
Jlabopamopusie pabomot u onvimul.
1. HccnemoBaHue 3aBUCUMOCTH yIJia OTPaKEHUSI CBETOBOTO JIydya OT yrija MajaeHusl.
2. VI3yueHue XapakTepUCTUK N300paKEeHUs MPeIMETa B IIIOCKOM 3epKaje.
3. HccnenoBaHue 3aBUCMMOCTHU YTiia MPEIOMIICHHS CBETOBOTO JIyda OT yria MajeHHs
Ha FPaHMIIE «BO3TYX—CTEKIIO».
4. TlomyyeHune u300pakeHUN C TIOMOIIBIO COOUPATIOIIEH TUH3BI.

CoNoOR~WME



Onpenenenre GOKYCHOIO pacCTOSHUSA U ONTUYECKOH CHIIBI COOMPAIOILEH JTUH3BI.
OrnBITHI 110 Pa3I0KEHUIO OEJIOT0 CBETA B CIEKTP.

OmnbITHI MO BOCHPUATUIO I[BETA MPEAMETOB IPU UX HAOIIOICHUM UYepe3 I[BETOBbIE
GUIBTPHL.

No o

Pasnen 12. KBanToBbBI€ SIBJICHHS.

OmnsiTel Pezepdopna u mmanerapuas Mosenb aroMa. Moaens atoma bopa. Ucnyckanue
U NOTJIOIIEHUE cBeTa aTOMOM. KBaHThI. JIMHENYaThIe CIIEKTPHI.

PammoaktuBHOCTE. Anb(a, Oeta- m ramma-usnydeHus. CTpoeHHE aTOMHOTO siIpa.
Hyxnonnas mognens atomuoro sjgpa. M3zoronsl. PannoaktuBHble npeBpamneHus. [lepuon
MOJIypacnaia aTOMHBIX sJIEp.

SnepHble peakuuu. 3aKOHBI COXpPaHEHMs 3apsiI0BOIO M MAacCOBOTO 4YHCEN. DHEprus
CBA3M aTOMHBIX sjep. CBs3pb Macchl M SHepruu. Peakuuum cuHTE3a W JeleHUs SAep.
Ucrounuku sueprun CoJiHIIA U 3BE3 .

SAnepHas sHepreTtuka. JleicTBUS paMOAKTUBHBIX U3JIyYEHHUI HA )KUBBIE OPTaHU3MBI.

emoncmpayuu.

CrieKTphl U3IIy4eHUs U TOTJIOMICHHUS.

CrieKTphl pa3IU4HbIX Ia30B.

Cnekrtp Bogopoaa.

Habmtonenue TpekoB B kamepe BuibcoHa.

Pabota cuérunka HOHU3UPYIOMINX U3TYUECHHI.

Peructpanus nznydeHus NpupoIHbIX MUHEPAJIOB U MPOJTYKTOB.

ﬂaﬁopamopubw pabomot u onvimul.

1. HabmroneHue CIUIOMIHBIX U JIMHEWYAThIX CHEKTPOB U3JIy4EHUSI.

2. VccnenoBaHue TPEKOB: M3MEPEHHME SHEPTUU YAaCTHUIBI MO TOPMO3HOMY MYTH (110
dboTtorpadusim).

3. H3mepenwne pagnoakTUBHOTO (OHA.

oukrwbhE

IToBTOPUTEIBHO-00001IAOIIHUIA MOAYJIb.

[ToBTOpHTENEHO-0000IIAOIINIT  MOIYJIb TNpEAHA3HAYCH JUIS CHCTEMAaTHU3allud U
0000IIeHUsT TPEIMETHOTO COJIEPXKAHHUST M OIBITa JCATEIBHOCTH, MPHOOPETEHHOTO TIpU
M3YYEHHH BCEro Kypca (U3WKH, a TaKXKe Ui TIOJrOTOBKH K OCHOBHOMY T'OCY/IapCTBEHHOMY
9K3aMeHy Mo (PU3UKe 11 00YJarOIINXCs, BBIOPABIIMX 3TOT YYCOHBIN TTPEAMET.

[lpy wW3ydeHWHM JAHHOTO MOJYJIS PEATU3YIOTCI W CUCTEMATH3UPYIOTCS BHJIBI
NEeATEIbHOCTH, Ha OCHOBE KOTOPBIX OO0ECIEYMBACTCS JOCTHIKCHHUE TMPEIMETHBIX H
MeTarnpeIMeTHBIX TUTAHUPYEMBIX pe3yibTaToB oOyJeHus, bopmupyeTcs
€CTeCTBEHHOHAYYHAsi TPAMOTHOCTh: OCBOCHHE HAyYHBIX METOJOB HWCCIIEJOBAHMS SIBICHHUN
NPUPOJBI U TEXHUKH, OBJIAJICHHEC YMCHUSMHU OOBSICHITH (DU3UUCCKUE SIBJICHHS, MPUMCHSS
MOJIyYCHHBIC 3HAHUS, PEIIaTh 3a/1a41, B TOM YHCIIC KAUECTBCHHBIC U SKCIIEPHUMEHTAIILHBIC.

[TpuHIMNIMAIEHO JESTENBHOCTHBIM XapakTep JAaHHOTO pas3jeiia pealu3yercs 3a CUéT
TOT0, YTO OOYUAIOIIMECs BIMOJHSIOT 33/IaHUS, B KOTOPBIX UM TIPE/IIaracTcs:

Ha OCHOBE TMOJYYCHHBIX 3HAHWHA pPACIO3HABATh W HAYYHO OOBSACHATH (DU3UUYECCKHE
SIBJICHUS B OKPYKAIOIIeH TPUPO/IE U TIOBCETHEBHON KU3HU;

WCIO0JIb30BaTh HAayyHbIE METOJbI UCCIIENOBaHUS (DU3MUECKUX SBJICHHM, B TOM YHCIE
JUIS IPOBEPKU TUTOTE3 U IOMYyYEHHS] TEOPETUUECKUX BBIBOIOB;

OOBSCHATH HAyYHBIE OCHOBBI HanOOJee BAXKHBIX JOCTH)KEHUN COBPEMEHHBIX TEXHOJIOTUH,
HampuMmep, MPaKTUYECKOTO HCIOIb30BaHUS Pa3IMYHBIX MCTOUYHHUKOB DHEPTHMH Ha OCHOBE
3aKOHA  MpEBpallleHuss W COXpaHeHHs]  BCEX  M3BECTHBIX  BHUJOB  DHEPIHH.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS INPOI'PAMMBI 110 ®U3UKE
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

W3yuenne (u3MKM Ha ypOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs HAMpaBICHO Ha

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

B pesynbraTe m3ydeHuss (U3MKM HA YpOBHE OCHOBHOTO OOIIero oOpa3oBaHUS Y

oOyyaromerocst OyyT cOpMHUPOBaHBI CIEAYIONINE THIHOCTHBIE PE3YJIbTATHl B YAaCTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUSA:

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

- IIEHHOCTHOE OTHOIIIEHUE K TOCTIKCHHUSM POCCUNCKHUX YUEHBIX-(U3UKOB;

2) rpa:kIaHCKOr0 M TyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

- 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) acTeTH4ecKoro 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 TEXHOJIOTUN, BaXKHENUIIEN COCTABIIAIOIIEN KyJIbTYpHI;

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

- OCO3HAaHME LIEHHOCTH 0e30macHoro oOpas3a >KM3HU B COBPEMEHHOM TEXHOJIOTHYECKOM
MHUpE, BaXHOCTH MpaBHJ O€30IacHOrO MOBEJCHHsS] 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 BOCIIUTAHUSI:

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

- UHTEpEC K MPAKTUYECKOMY U3YUEHUIO MPOoQecchii, CBI3aHHBIX C (DU3UKOM;

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 III00ATLHOTO XapakTepa IKOJIOTHUECKUX MPOOIeM U MyTel UX PelIeHus;

8) ajanTanyu K U3MEHSIOIMMCS YCJIOBHAM COLHUAIBHON U MPUPOIHOH Cpebl:

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

- TIOBBILLIEHNE YPOBHS CBOEHM KOMIIETEHTHOCTH Y€pe3 NPAKTUUYECKYIO AEATENbHOCTh;

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

- 0co3HaHUE JIeHUITUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00JIaCTH (PU3UKY;

- 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 JEWUCTBUH C y4€TOM BJIMSHUS HA OKPYKAIOU[YI0 CpPEIy, BO3MOKHBIX
rI100aTBHBIX TOCIEICTBUH.



METAINIPEAMETHBIE PE3YJIBTATHI

B pesynprare OcBOGHHsS HpOTpaMMbl MO (HU3MKE HAa YpPOBHE OCHOBHOTO OOILEro
oOpa3zoBanusi y oOyuatomerocs OyayT cGOpMHpPOBaHBI MeTanpeAMeTHbIe Pe3yJbTaThl,
BKJTIOYAIOIIME TIO3HABATENIbHBIC YHHBEPCAIbHBIE y4eOHBIC NEHCTBUS, KOMMYHHUKATHBHBIC
YHHUBEpCaJbHbIE yUeOHbIE IEUCTBUS, PETYIATUBHbBIE YHUBEPCAIbHbIE YUEOHbIE 1EHCTBUS.

Ilo3HaBaTeabHBIE YHUBEpPCAJIbHBIC y‘leﬁHble JeHCTBUSA

ba3oBble Jornveckue a1elcTBUSA:

BBISIBIITH M XapaKTepU30BaTh CyIIECTBEHHBIC TIPU3HAKN 0OBEKTOB (SBJICHUI);
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;

BBISIBJISITE IPUYMHHO-CJIC/ICTBEHHBIE CBSI3H MPH M3YYeHUU (QU3NUYECKUX SIBICHUH U
MPOIIECCOB, JIeNIaTh BBIBOJIBI C HCIIOJB30BAaHHEM JICTYKTUBHBIX W HWHIYKTHBHBIX
YMO3aKIFOYCHUH, BBIJIBUTATh THIIOTE3BI O B3aUMOCBS3SX (PHU3UIECKUX BEITHUYHH;
CaMOCTOSITENIbHO BbIOMpaTh CcHocod penieHus ydeOHOH (u3nueckod 3amauu
(cpaBHEeHHE HECKOJBKHAX BApUAHTOB DEIICHHs, BBIOOp HAMOOJee IOAXOIIEro C
YIETOM CaMOCTOSITEIIEHO BBIICTICHHBIX KPUTEPHUEB).

Bba3oBble nuccienoBarebCcKue AeiCTBHS.

HCI0JIb30BaTh BOMPOCHI KaK MCCIIE0BATEIILCKIUI HHCTPYMEHT TIO3HAHWS;
MPOBOJIUTH TI0 CAMOCTOSITENIbHO COCTAaBIICHHOMY IUIaHY OTIBIT, HECIIOKHBIH
(bM3UYECKUI IKCIIEPUMEHT, HEOOJIBIIIOE UCCIIeI0OBaHNEe (DU3NIECKOTO SBIICHHUS;
OIICHUBATh Ha MPHUMEHUMOCTh M JIOCTOBEPHOCTh MH(OPMAIUIO, TOIYYECHHYIO B
XOJI€ UCCIICIOBAHUS UM SKCIICPUMEHTA;

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

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

Pa6ora ¢ undopmanmeii:

MPUMEHSTh Pa3JIMYHbIC METOJbI, HHCTPYMEHTBI U 3alpPOChl MPH MOUCKE U 0TOOpE
MHGOPMAIIMU WK TaHHBIX C YIETOM MPEIUIOKEHHON yueOHOM (PU3MYEeCcKOH 3a/1auu;
aHaM3UpPOBaTh, CHCTEMATH3MPOBATh W  WHTEPIPETHPOBATH  WH(POPMAITUIO
pa3IMYHBIX BUJOB U POPM MPEICTABICHUS;

CaMOCTOSITEJILHO BBIOMPATh ONTUMAIBbHYI0 (popMy mpencTaBieHus WHGOPMAIMU U
WLTIOCTPUPOBATH pelllaeMble 331a4l HECJIIOKHBIMUA CXEMaMHM, JHarpaMMaMH, WHON
rpaduKol U UX KOMOMHAIUSAMU.

KoMMmyHHKaTHUBHBIEC YHUBEPCAJIbHbIE YUeOHbIEe 1eiiCTBHUS:

B X0j/Ie O0OCYXKIEHHs y4eOHOTrOo MaTepHaia, pe3yIbTaToB JIa00paTOPHBIX paboT H
MPOEKTOB 3a/1aBaTh BOIMPOCHI IO CYIIECTBY OOCYXJIaeMO¥ TeMbl M BBICKA3bIBATh
WJIeW, HaIleJICHHbIC Ha pEIICHWE 3a7a4ll W TOJUICp)KaHHE OJ1aroKenaTeIbHOCTH
00IICHNS;

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

BBIpaXXaTh CBOIO TOYKY 3PCHHS B YCTHBIX U TUCBMEHHBIX TEKCTaX;

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



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

MPUHUMATH 1€ COBMECTHOM IEATEIbHOCTH, OPraHW30BbIBATH ACHCTBUS IO €€
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 U KOOPJIUHUPYS CBOU JCHCTBUA C IPYTMMHU WICHAMH KOMAaH/IbI;
OIIEHMBATh KayeCTBO CBOETO BKJIaJa B OOMUNA TPOAYKT 1O KPUTEPHSM,
CaMOCTOSITEIIBHO CPOPMYITHPOBAHHBIM YIACTHUKAMHU B3aMMOICHCTBHSL.

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

Camoopranu3anus:

BBISIBIISITh TPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CHUTyalUsIX, TPeOYIOIIUX 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);

CaMOCTOSITEJIBHO COCTABJISITh aITOPUTM pelieHus (U3MUYecKol 3aJauu WK IUlaHa
UCCIIEIOBAHUS C Y4ETOM MMEIOLIMXCSI PECYpcOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATh IIPEAJIaracMble BapHaHThl PEIICHNN;

JienaTh BbIOOP U OpaTh OTBETCTBEHHOCTH 3a pPEIlICHHUE.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJJIEKT:

JAaBaThb a/ICKBATHYIO OLICHKY CUTyallun U IpEjiarath 1jiaH eé U3MCHCHU,
OOBSICHATh TIPUYMHBI JOCTWKCHUS (HEIOCTH)KCHUS) pe3ybTaTOB ICATEIBHOCTH,
JIaBaTh OIIEHKY MPHOOPETEHHOMY OTIBITY;

BHOCHTh KOPPEKTHBBI B JIESATEIBHOCTh (B TOM YHCJIE B XOJ BBITIOJTHECHUS
(DUBUYECKOTO HCCIEAOBAaHUS WM TPOCKTA) HA OCHOBE HOBBIX OOCTOSTEILCTB,
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 TEeMY, TIOHUMAaTh MOTHBBI, HAMEPEHHSI U JIOTUKY JPYroro;

MpHU3HABAaTh CBOE TPABO HAa OMIMOKY MPH pPEUICHWH (U3HYECKHX 3amad WM 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 OOYUaIOIIUXCSI 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 (pPaBHOMEpPHOE, HEpPaBHOMEPHOE, NPSIMOJIMHENWHOE),
TpaeKTOpUs, paBHOJACHCTBYOMIAs cuia, aedopmanus (ymnpyras, MIacTHUecKas),
HEBECOMOCTh, COOOIIAIOIINECS COCY/IbI;

paznuuath sBieHus (Auddysus, TemaoBoe JABMXKEHHE UACTHUIl  BEIECTBA,
PaBHOMEPHOE IBM)KEHHE, HEPAaBHOMEPHOE IBW)XCHME, MHEPIUS, B3aUMOJICHCTBHE
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, JEMOHCTPUPYIOUIMX 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, BIMSHUE aTMOC(HEpPHOrO JABJICHUS Ha JKHBOM OpPraHU3M,
IUTaBaHUE PBIO, phIYard B TeJlie YEIOBEKa, MPU 3TOM IEPEBOAMTH MPAKTUYECKYIO
3aauy B y4eOHYIO, BBIICSATH CYIIECTBEHHBIE CBOWMCTBA (TPU3HAKH) (PU3HMUECKHX
SIBJICHU;

ONMCBHIBATH M3YYEHHBIE CBOWCTBA Tel H (U3UYECKUE SBIICHUS, HCIIOJIb3YS
¢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,
MeXaHW4yecKas pabdoTa, MOUIHOCTb, IJIEYO CHUJIbI, MOMEHT CHJbI, KO3 ULIHEHT
MIOJIE3HOTO JIEHCTBUS MEXaHU3MOB, KWUHETUYECKAs! U TIOTEHIMAIbHAS SHEPTUsl), IPU
OTMCAHUU MPABWJIBHO TPAKTOBATh (PU3MUECKUN CMBICI UCIIOJIb3YEMBIX BEIMUNH, UX
0o003HaYeHUs] M eAUHMUIBI  (U3MYECKUX BEIMYMH, HAXOJUTh  (HOPMYJIBI,
CBS3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEJIMYUHY C JPYrUMHU BEIUYUHAMH, CTPOUTH
rpaduKy U3y4eHHbBIX 3aBUCUMOCTEN (PU3HUECKUX BEJINYMH;

XapaKTepU30BaTh CBOMCTBa Tel, (U3NYECKUE SIBJICHUS W MPOLECCHI, HCHOIB3YS
MpaBUJia CIOKEHUSI CUJT (BI0JIb OJTHOU MpsiMOit ), 3akoH ['yka, 3akon [lackais, 3akoH
Apxumena, MpaBUJIO PaBHOBECHs pbiuara (0J10Ka), «30JI0TOE MPABUIIO» MEXaHHKH,
3aKOH COXPAaHEHHS MEXaHWYEeCKOW OHHEepPruu, IpU OSTOM JaBaTh CJIOBECHYIO
(hopMyTHUPOBKY 3aKOHA U 3aMMChIBAaTh €T0 MaTEMaTHUYECKOE BhIPAXKEHHUE;

OOBACHATh (PU3MYECKHE SBJICHHS, MPOLECCHl M CBOMCTBA Tel, 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 pacuéTHble 3aaud B 1—2 ACWCTBUS, HMCIOJB3YS 3aKOHBI U (OPMYIIBI,
CBs3bIBaIOIIME (PU3MUECKHME BEIMYMHBI: Ha OCHOBE aHall3a YCJIOBHUS 3a/laud
3aMMChIBaTh KPATKOE YCJIOBHE, MOJCTABIATh (PU3NUECKUE BEIUUUHBI B (POPMYIIBI U
MIPOBOJUTH Pacu€Thl, HAXOAUTH CIIPABOYHbBIC JaHHBIE, HEOOXOUMbIE Ul PelIeHUs
3a/1a4, OI[CHUBATh PEATUCTUYHOCTh MOJYYCHHON (GPU3UUYECKOI BEIMYMHBI;
pacrno3HaBaTh MPOOJIEMbI, KOTOpPblE€ MOXHO PEIIMTh MPU MOMOIIU (PUIUYECKUX
METOJIOB, B OIIMCAaHUM HCCIEAOBAHUS BBLACIATH IIPOBEPSIEMOE IPEAIIOI0KEHUE
(rumoTesy), pazauyaTh M MHTEPIPETUPOBATH MOJYUYEHHBIM PE3yabTaT, HAXOIUTh
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 TMPEAJOKEHHOrO0 OO0OpYAOBAaHUSA, 3alUChIBaTh XOJ 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;

MPOBOJHUTH MCCIIEIOBAHNE 3aBUCHMOCTH OJHOM (PU3NYECKON BENMYMHBI OT IPYroi
C WHCIOJb30BaHUEM TMPSIMBIX HW3MEPEHUH (3aBUCHMOCTH MYTH PaBHOMEPHO
JBUKYILETOCS Tela OT BPEMEHHM JIBUJKEHHUS TeJla, CUIIbl TPEHUS CKOJIBKEHUS OT Beca
Tesla, KayecTBa 00pabOTKH MOBEPXHOCTEH Tel M HE3aBUCHUMOCTH CHMJIBI TPEHUS 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



MOTPYKEHO TEJIO, YCIOBUM TIJIaBaHUS TEJ, YCIOBUI paBHOBECHS pbluara u OJIOKOB),
y4acTBOBATh B IUIAHUPOBAHWU Y4EOHOTO HCCIIEIOBAaHUS, COOMpATh YCTAHOBKY U
BBITIOJTHATh U3MEPEHUs, CIEAYS MPEUI0)KEHHOMY TUIaHy, (PUKCUPOBAThH PE3yNIbTaThI
MOJIy4EHHOH 3aBUCUMOCTH (DPM3NYECKUX BEIUYHH B BUJE MPEIIOKEHHBIX TaOIUIl U
rpaduKOB, JIENIaTh BHIBOJIBI MO PE3YJIbTATaM HCCIICAOBAHUS;

MPOBOJIUTh KOCBEHHBIE HM3MEpPEeHHsS (U3NYECKUX BEIUYMH (IUIOTHOCTH BEIIECTBA
KUAKOCTU W TBEPIOTO Teja, CHUJla TPEHUS CKOJIbKEHMs, JaBJICHHE BO3JyXa,
BBITAJIKMBAIOIAsl CWJIA, JACUCTBYIOIIAs Ha MOrPYKEHHOE B KUAKOCTb TEJNO,
KOA(QHUIHUEHT MMOJIE3HOTO NEHCTBUS MPOCTBIX MEXAaHU3MOB), CIIEYS MPEATI0KEHHON
WHCTPYKIMU: TIPH BBINIOJHEHUH U3MEPEHUH coOMpaTh HSKCHEPUMEHTAIHHYIO
YCTaHOBKY U BBIUUCIISATH 3HAU€HUE UCKOMOMN BEIHYUHBI;

coOnrofaTh MpaBWila TEXHUKH Oe3omacHocTH mpu paboTe ¢ 1abOopaTOPHBIM
000pyTI0BaHUEM;

YKa3bIBaTh MPHUHIMIMBI JEHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETP, TMHAMOMETP, COOOIIAIOLIUECS COCY IbI, OAPOMETP, pbIyar, MO IBUKHBIN
1 HENOJIBWXHBIN OJIOK, HAKJIIOHHAS TUIOCKOCTb;

XapaKTepU30BaTh MPHUHIMIBI JEHCTBUS H3YUYEHHBIX NPUOOPOB U TEXHUYECKHX
YCTPOICTB C OMOpPOIl Ha UX OmucaHUsS (B TOM YHCIE: MOJMIMITHUKH, YCTPOUCTBO
BOJIONIPOBO/IA, THIPABIMUYECKUN Mpecc, MAaHOMETP, BHICOTOMEp, MOPIIHEBOW Hacoc,
apeoMeTp), UCIOJIb3YS 3HAHUS O CBOMCTBaX (M3WYECKUX SBJICHUI U HEOOXOIUMBbIE
(u3nueckre 3aKOHbI U 3aKOHOMEPHOCTH;

MPUBOJUTH MPHUMEPhl (HAXOIUTh HHGOPMALMIO O TMpPUMEPax) MPAKTUYECKOTO
WCIOJIb30BaHUs (DU3UYECKUX 3HAHMM B TMOBCETHEBHOM XU3HU A oOecreueHus
0e30MacHOCTH TIpH OOpalieHuu ¢ MpuOOpaMH M TEXHMUYECKHMMHU YCTPONCTBAMH,
COXpAHEHHs 3/I0pOBbsi M COOJIIOJCHHS HOPM SKOJIOTMYECKOTO IIOBEICHUS 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 OBbITh HEJJOCTOBEPHOM;

UCIOJb30BaTh IPU  BBHINOJHEHUM YYEOHBIX 3aJaHUM  HAayYHO-NOMYJSAPHYIO
auTeparypy (U3MYECKOTro COJepKaHMs, CIIPaBOYHbIE MaTepHallbl, PECypChl CETH
WntepHer, Biafers npuéMaMu KOHCHEKTHUPOBAHUSA TEKCTa, IpeoOpa3oBaHUs
nHGOpMaLUY U3 OJHOH 3HAKOBOM CUCTEMBI B IpYT'yIO;

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 HU3YUYCHHBIM MNOHATUHHBIN ammapaT 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 OLIEHUBAThb COOCTBEHHBIM BKJIAJ B JAEATEIBbHOCTb
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 MMOHATUA: MACCa U PASMEPBI MOJICKYJI, TCIIJIOBOC JABUKCHUEC 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/I‘-ICCKI/Iﬁ 3apsn,



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,  KpUCTaJuIM3auus  (OTBEpAEBAaHUE), KUIIEHHE, TeIuIonepesayda
(TermIonpoBOIHOCTD, KOHBEKIUS, U3IIyYEHHE), IEKTPU3aLUs TeJl, B3aUMOJEHCTBHE
3aps70B, EHCTBUS AJIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMOJICHCTBUE
MarHuTOB, J€HCTBUE MAarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM, JIEKTPOMAarHuTHas
MHIYKLKS) [0 OINKCAaHUI0 HX XapaKTepHBIX CBOICTB M HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JIaHHOE (PU3NYECKOE SBIICHUE;

pacrno3HaBaTh MpPOSBICHUE H3YYEHHBIX (U3MUYECKUX SIBJICHUH B OKpYXKaIOLIEM
MUpE, B TOM 4ncie (U3NYECKUE SBJIECHUS B MPUPOJIE: TOBEPXHOCTHOE HATSKEHUE 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 3eMJH, JIpeid MOJ0COB, POJIb MAarHUTHOTO MMOJIA /IS 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
(u3nueckre BETUYUHBI (TEMIIepaTypa, BHYTPEHHSSI SHEPTUsl, KOJTUYECTBO TEIIOTHI,
ylenbHas TEIUIOEMKOCTh BEIIECTBA, YyJE€NbHAas TEIJIOTa IUIABJICHUS, YyIeJbHas
TEIJIOTa NMapooOpa30BaHuUs, y/eNlbHas TEMJIOTa CrOpPaHUs TOIUIMBA, KOA((UIMEHT
MOJIE3HOTO JEWCTBUSA TEIUIOBOM MAIIMHBI, OTHOCUTENIbHAs BIJIAXHOCTh BO3/YyXa,
UIEKTPUUYECKUN 3apsjl, CHJla TOKa, IEKTPUUECKOE HAINPSDKEHHE, CONPOTHUBIIEHHE
IIPOBOJIHUKA, YJEIBHOE CONPOTUBIIEHUE BELIECTBA, paboTa M  MOILHOCTh
JIEKTPUUYECKOIO TOKA), IIPU ONMCAHUM MIPABUIBHO TPAKTOBATH (PU3UUYECKUNA CMBICI
UCIOJb3yeMbIX BEJIMYHMH, OO0O3HAYEHHUS U EIUHMIBI (PU3MUECKUX BEIHYMH,
HaxXoAuTh (OPMYIIbl, CBS3BIBAIOLINE JAaHHYIO (U3UYECKYIO BEJIWYMHY C JPYTUMHU
BEJIMYUHAMM, CTPOUTH IPa(PUKH N3yUEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEINYMH;
XapaKTepu30BaTh CBOICTBA Tell, (U3NYECKUE SIBICHUS U IPOLECCHI, HCIOJb3YS
OCHOBHBIE TIOJIOKEHUS 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 TOM JaBaTh CIOBECHYI (POPMYJIMPOBKY 3aKOHA M 3alUCHIBATh €ro
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 (PU3NUYECKUX SIBJICHUH, (PU3NUECKUX 3aKOHOB
WM 3aKOHOMEPHOCTEH;

pemaTh pacy€THble 3ajaud B 2—3 JeHCTBUSA, UCHOJB3Yys 3aKOHBI U (OPMYIIBL,
CBs3bIBalOIME (U3MUECKUE BEIMYMHBI: HAa OCHOBE AaHalM3a YCIOBUS 3a7a4yd
3alMChIBAaTh KPAaTKOE YCIOBHUE, BBIABIIATH HENOCTATOK JAHHBIX MJI PELICHUs
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, MCIOJb3ysd OINHUCAHUE MWCCIEAOBAHUSA, BBIACHATh NPOBEPSIEMOE
IIPENIIOJIOKEHNE, OLICHUBATh MPABWIBHOCTh NOpPsAKA MPOBEACHUS HCCIEN0BaHUS,
JIENIaTh BBIBOJIBI;



MPOBOJIUTH OTBITHl IO HAOIIOACHUIO (PU3MUECKUX SBJICHUH WM (U3NIECKUX
CBOMCTB Ten (KanWUIpHbIE SIBJICHUS, 3aBUCUMOCTb JIaBJI€HHS BO3AyXa 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,
ANIEKTpU3ALUMS TNl U B3aUMOJCIHCTBHE 3JIEKTPUUYECKUX 3apsA0B, B3aUMOJIEHCTBUE
[IOCTOSIHHBIX MarHUTOB, BU3yaJU3allis MAarHUTHBIX MOJIEH MOCTOSHHBIX MarHUTOB,
JNEUCTBUSI MarHUTHOTO I0JI1 Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBA AJIEKTPOABHUrATElNsl MOCTOSIHHOTO TOKa): (hOpMYIHPOBATH MPOBEPSEMBIE
MPENOIOKEHNS, COOMpaTh YCTAaHOBKY W3 TPEAJIOKEHHOTO 000pyIOBaHHA,
OTHCHIBATh X0/ OTIbITA U (POPMYIUPOBATH BHIBOJIBL;

BBINIOJIHATh TPSAMBbIE H3MEPEHHsS] TEMIIEPAaTypbl, OTHOCUTENIbHOM BIAXXHOCTHU
BO3JlyXa, CHJIbI TOKAa, HANPsDKEHHS C MCIOJIb30BAaHUEM AHAJIOTOBBIX NMPUOOPOB U
JaTYUKOB (PM3MUECKUX BEJIMYMH, CPaBHUBATh PE3yJAbTaThl M3MEPEHHH ¢ y4éToM
3aJJaHHOM a0COJIIOTHOM MOTPEIIHOCTH;

MIPOBOJUTH UCCJIEI0BAHNE 3aBUCUMOCTH OJHOM (PU3NYECKOUN BEIIMYMHBI OT JPYroi
C HCIIOJIb30BAHMEM MPSAMBIX HM3MEPEHUH  (3aBUCUMOCTH  CONPOTHUBIICHUS
MPOBOJHUKA OT €ro JUIMHBI, IUIOIIAJM TONEPEeYHOr0 CEYEHHUS U  YIEeNIbHOTO
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, ClIelys NPeUI0KEHHOMY TUIaHy, (PMKCUPOBATh PE3YbTaTh
MOJIyY€HHON 3aBUCHUMOCTH B BHUJE TaOMUI U TrpaduKoOB, JeNaTh BBIBOJABI IO
pe3ynbTaTaM UCCIIeOBaHMUS;

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

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

pacrno3HaBaTh MPOCTbIe TEXHUYECKHUE YCTPOWCTBA U M3MEPUTEIbHBIE MPUOOPHI MO
CXeMaM M CXEMaTHYHBIM pHUCYHKaM (KUIKOCTHBI TEpPMOMETp, TEPMOC,
MICUXPOMETP, TUTPOMETp, [BUTATEIb BHYTPEHHEro CropaHus, 3JIEKTPOCKOII,
peocTar), COCTAaBISTh CXEMbl JIIEKTPUYECKUX IeNeil C MOCieoBaTeIbHbIM U
napajuiebHBIM COCTUHEHUEM DJIIEMEHTOB, pas3iuyas YCIOBHbIE 00O03HauEHUs
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 3/I0pOBbsI U COOJIIOJIEHHS HOPM SKOJIOTMYECKOTO TOBEACHUS 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 MPOTHBOPEUMBOM WIIM 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(OpPMALIUK U3 OJTHON 3HAKOBOUW 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
JEATEIIbHOCTH, IPU OSTOM TI'PaMOTHO MCIIOJIb30BATh W3YYEHHBIA TOHSATUUHBINA
anmnapar Kypca GU3HUKH, COPOBOXKIATh BBICTYIIJICHUE PE3EHTALUEH;

IIPY BBITIOJIHEHUH YYEOHBIX MPOEKTOB M HCCIEAOBAHUN (PU3NYECKUX IPOLECCOB
pacnpenensith O0O0S3aHHOCTM B TpyHIe B COOTBETCTBUM C IOCTaBJIECHHBIMU
3a/layaMy, CIIEIUTh 32 BBIIIOJIHEHUEM IIIaHA 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 rpeMeTHbIE pe3ybTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb cHOPMHUPOBAHHOCTh Y OOyUaIOUINXCS YMEHHI:

UCIOJIb30BaTh TOHATHUS: CHCTeMa OTCYETa, MaTrephalibHas TOYKa, TPaeKTOpHs,
OTHOCUTENIbHOCTh ~ MEXaHWYEeCKOTro  JBWXKeHMs,  jAedopmanus  (ymopyras,
IJlacTUYecKasi), 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, AJIEKTPOMAarHUTHBIE BOJIHBI, IIKaja 3JIEKTPOMArHUTHBIX BOJIH, CBET,
OMM30PYKOCTh U JaJbHO30PKOCTh, CHEKTPbI MCITyCKaHHWS U TOIJIOIIEHHUSA, aibda,
OeTa- ¥ raMMa-u3Iy4eHHs], U30TOIIbI, siA€pHasi SDHEPTreTUKA;

pasnuyath siBiieHUs (paBHOMEPHOE M HEpaBHOMEPHOE MPSIMOJMHEHHOE ABUKEHUE,
PaBHOYCKOPEHHOE NpPSIMOJHMHEHHOE JBI)KEHHE, CBOOOJHOE TaJeHHE Tell,
paBHOMEpPHOE JBIDKCHHE [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
OTpa)X€HHE CBETA, Pa3JIoKeHHE OEJ0ro CBeTa B CIEKTP U CI0XKEHHUE CIIEKTPATbHBIX
LBETOB, JIMCIEPCHUS CBETa, €CTECTBEHHAas paJMOAaKTUBHOCTb, BO3HHUKHOBEHHE
JUHENYaToro CIeKTpa M3Iy4eHHUs) MO OMHUCAHUI0 MX XapaKTePHBIX CBOICTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SIBJICHHE;

pacrno3HaBaTh MPOSBICHUE NU3YUYEHHBIX (PU3UUYECKUX SIBICHUN B OKPYKAIOIIEM MUPE
(B ToM umcie (u3mUecKkue SIBICHUS B MPHUPOJE: MPUIMBBI U OTIUBBI, TBHKCHHE
wiaHeT COJHEYHOW CHUCTEMBbI, pPEAKTHUBHOE JBIKEHHUE JKHUBBIX OpPraHU3MOB,
BOCIIPUSITHE 3BYKOB JKUBOTHBIMU, 3€MJIETPSICEHHE, CEHCMUUYECKUE BOJIHBI, 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
MHHEpAJIOB, ACHCTBUE PAAUOAKTUBHBIX M3JTYYEHHUH HA OpraHU3M 4eNOBEKa), MpHU
9TOM TMEPEeBOJIUTH MPAKTHYECKYIO0 33a]ady B Yy4eOHYIO, BBIAETSATH CYIIECTBEHHBIE
CBO¥CTBa (ITpU3HAKK) PU3NYECKUX SBICHUI;

OTHCHIBATh M3y4YCHHBIE CBOMCTBA Ten W (UIWYECKHE SBICHUS, HCIONb3Ys
¢usnueckue BEeTUYMHBI (CpedHsisi W MTHOBEHHas CKOpPOCTb Tela MpH
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,
NMOTEHIMANbHAsT DHEPTUs Tela, MOTHATOTO HAaJ  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 TPABWIBHO TPAKTOBATh (PU3MUECKUI CMBICI HCIIOJIb3YEMbIX BEIHYHWH,
o0O3HaueHWst W COWHHULBI (PU3MYECKUX BEIMYUH, HAXOAUTh  (HOpPMYIHI,
CBSI3BIBAIOIINE JaHHYIO (PU3MUYECKYIO BETUYMHY C JIPYTMMHU BEIMYUHAMU, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEH (PU3NIECKUX BEIMYNH;

XapaKTepU30BaTh CBOMCTBa TeJ, (U3NYECKUE SIBJICHUS W IPOLECCHI, MCHOJB3YS
3aKOH COXpaHEHHsI DHEPTWH, 3aKOH BCEMHPHOTO TATOTEHHsS, TMPHHIIUI
CYNEpIO3UINH CHJI, TPUHITUIT OTHOCUTENbHOCTH [ anmies, 3akoHbl HproToHa, 3aK0OH
COXpaHEHHs WMITYyJbCa, 3aKOHBI OTPAKEHUS W TMPEJIOMJICHHUS CBETa, 3aKOHBI
COXpaHEHHS 3apsI0BOTO W MAaCCOBOTO YHCEN MPU SACPHBIX PEAKIHUAX, IPH ITOM
JaBaTh CIIOBECHYIO (OPMYIMPOBKY 3aKOHA U 3alMChIBaTh €ro MaTeMaTHYecKoe
BEIpaKCHHE;

OOBSICHATH (PU3UYECKHE TIPOIECCHl U CBOMCTBA Tell, B TOM YHCIE W B KOHTEKCTE
CHUTyallud  NPaKTUKOOPHEHTHPOBAHHOTO  XapakTepa: BBISBISATh  TPUYUHHO-
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 BEITMYMHBI: HA OCHOBE
aHaJlM3a YCJIOBHS 3a/lauM 3alUCBhIBATh KPATKOE YCIOBUE, BBISBISATH HEOCTAIOIIHNE
WU W30BITOYHBIC JIaHHBIC, BBIOMpATh 3aKOHBI W (OPMYIIBI, HEOOXOIUMBIC IS
pelIeHus, MPOBOJUTH pPacdy€Tbl M OLEHUBATh PEATUCTUYHOCTH MOJYYEHHOTO
3HaueHUs (PU3NYECKON BETUUHHBI;

pacrno3HaBaTh MPOOJIEMbI, KOTOpPblE€ MOXHO PEIIMTh MPU TMOMOIIM (PUIUUECKUX
METO/IOB, HCIMOJb3yd OINUCAHUE MCCIENOBAaHUS, BBIACHATH IMPOBEPSIEMOE
MIPEIOoJIOKEeHNEe, OLICHUBATh MPAaBWJIBHOCTh MOPSAKA MPOBEACHUS HCCIEI0BaHUS,
JIeNIaTh BBIBOJIbI, MHTEPIIPETUPOBATH PE3yJIbTaThl HAOIIOJCHUN U ONBITOB;
MPOBOJUTH ONBITHI [0 HAONIONEHUIO (U3MUECKUX SABJICHUNH WM (U3HUECKUX
CBOMCTB TeJ (M3yyeHUe BTOPOro 3akoHa HbIOTOHA, 3aKOHA COXpaHEHMsI SHEPTUH,
3aBUCHUMOCTh NEpUoAa KoJeOaHUW NpPYKUHHOTO MasiTHUKAa OT MacChl Ipysza Hu
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
rpeaMeTa B coouparolieit 1nH3e, HabMI0eHHE CIUIOIIHBIX U TUHEHYaThIX CIIEKTPOB
U3ITy4eHUs): CaMOCTOSITENIbHO COOUpaTh YCTAaHOBKY W3 U30BITOYHOTO Habopa
000py/nOBaHUsA, OIMUCBHIBATh XOJ ONBITAa M €ro pe3yabTaThl, (OPMYIUPOBATH
BBIBOJIBI;

MPOBOJUTH MPU HEOOXOAUMOCTH CEPUI0 MPSIMBIX U3MEPEHUN, OMpPENesisl CpeaHee
3Ha4YeHHEe H3MepsieMoil BennuMHbI ((POKyCHOE paccTosHUE coOMparomied JIHMH3bI),
000CHOBBIBaTh BBIOOD crioco0a u3MepeHust (M3MEpUTEIHLHOTO MpUudopa);

MIPOBOJIUTH UCCIIEIOBAaHUE 3aBUCUMOCTEN (PM3NYECKUX BETMUUH C UCIOJIb30BAHUEM
NpPSIMBIX M3MEPEHUH (3aBUCUMOCTh MYTH OT BPEMEHM IPH PABHOYCKOPEHHOM
JBIDKEHUM Oe3 HaydalbHOM CKOpPOCTH, Mepuoja KoJeOaHUl MaTreMaTH4ecKoro
MasiTHUKA OT JJIMHbI HUTH, 3aBUCUMOCTH YyIJla OTPa’KEHUs CBETa OT yIJla MaJeHUs U
yria TpeloMJIeHHus OT yIyla TaJeHus): IUIaHUpOBaTh  MCCIIEJOBaHUE,
CaMOCTOSITEJIbHO COOMpaTh YCTAHOBKY, (DMKCHUPOBATH pPE3YJIbTaThl IOJY4YEHHOMH



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
MaJCHHSI, )KECTKOCTHh MPYKUHBI, KO3(DPHUIIMESHT TPSHHSI CKOJIBKEHUS, MEXaHUIeCKast
paboTa ¥ MOIIHOCTh, YacTOTa M TMEpPHOJA KOJeOaHWH MaTeMaTHYeCKOro H
MPYKUHHOTO MAasTHUKOB, ONITHYECKAs] CHJIa COOMPAIONICH JIMH3BI, PaJHOaKTUBHBIN
($oH): TUTAHMPOBATh HW3MEPEHUs, COOMpaTh SKCIECPHUMCHTAILHYIO 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;

pa3nuvaTh OCHOBHBIC TPU3HAKU M3YYCHHBIX (U3MUYSCKUX MOJICNICH: MaTeprallbHas
TOYKa, a0COJIFOTHO TBEPJOE TEJIO, TOUCUHBIM MCTOYHUK CBETA, JIyd, TOHKAs JMH3A,
TUTaHETapHasi MOJEJh aTOMa, HYKJIOHHAsI MOJIENIb aTOMHOTO SIIpa;

XapaKTepPU30BaTh MPHUHIMITEI JCHCTBUS HW3YYEHHBIX NPUOOPOB M TEXHUYECCKHX
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 (PM3UYECKUX SBICHUM U HEOOXOMMBbIE
¢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 TUIOCKOM 3€pKajie ¥ COOMPAOIICH JTNH3E;

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 COOJIOJACHHS HOPM DSKOJOTHYECKOTO IOBEACHUS B
OKpY>Kalollen cpene;

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

WCIOJIb30BAaTh TMPU  BHINOJHEHUH Yy4YeOHBIX 3aJaHU  HAYYHO-MOMYISIPHYIO
nuTepaTypy (U3MUECKOTO COJIepaHHs, CIPABOYHbIE MaTEepPUAIIbI, PECYpChl CETH
Wnrtepuer, BmageTh mnpuéMaMu KOHCIIEKTHPOBAHMS TEKCTa, MpeoOpazoBaHUs
nH(pOpMAaLIUK U3 OTHOM 3HAKOBOUM CHCTEMBI B IPYTYIO;

co3laBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE
nH(MOpPMALIUU U3 HECKOJBKHX HMCTOYHUKOB (DU3MUYECKOTO COJIEPKaHUs, MyOIMYHO
MIPEJICTaBIATh PE3yIbTAThl IPOESKTHOM WM UCCIIEIOBATENBCKON NESTENIbHOCTH, TIPU
9TOM TPaMOTHO HCIOJIb30BaTh HM3YYCHHBIH TMOHATHIHBIN ammapar H3y4aeMoro
paznena (GU3MKM W COMPOBOXKIATh BBICTYIUICHHE TMpe3eHTale ¢ y4érom
ocoOeHHOCTeH ayAUTOPHUH CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoaudecTBO yacoB
Ne HaunmeHoBaHue pa3je/ioB DJIeKTpOHHbIe (LN (POBbIE)
KoHTpoJbHbIE IIpakTH4eckue
n/m | W TeM NpOorpamMmbl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoThI padoTsbI
Paszpnen 1. @usuka u e€ poJib B O3HAHMH OKPY/KAIOIIEr0 MUpa
bu6moreka [IOK
1.1 (0)) -
H3HKa - HayKa O npHpose 2 https://m.edso0.ru/7f416194
bu6moreka [IOK
1.2 (6))
HBHHCCKHE BEMITIHHIbL 2 1 https://m.edso0.ru/7f416194
13 EcrecTBeHHOHAYYHBIN ’ 1 bubnuoreka [JOK
' METO/I ITO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pasznen 2. IlepBoHayaibHble CBeIEHUS 0 CTPOEHUM BellleCTBA
2.1 CrpoeHue BelecTsa 1 bubmorexa [IOK
' P - https://m.edsoo.ru/7f416194
2.2 BH;I;XLZHH;:TBM 4acTh 2 1 bubmorexa [IOK
' A t https://m.edsoo.ru/7f416194
BEIIECTBA
53 ArperaTHble COCTOSHUS 5 bubnuoreka [JOK
' BEIIECTBA https://m.edsoo0.ru/7f416194
Uroro no pazgeny 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

A M
3 CXAHMACCKOC AIBIDIEHHIE 3 https://m.edso0.ru/7f416194
3.9 WNuepuus, macca, 4 bu6mmoreka [{OK
' IJIOTHOCTH https://m.edso0.ru/7f416194
bu6moreka [IOK
. .B
3.3 Cuna. Buyer et 14 https://m.edso0.ru/7f416194
Hroro no pazgeny 21

Paznea 4. /laBienue TBEPABIX TeJl,

JKHUIKOCTEH U ra3oB

Hasnenue. [lepenaua

41 JTABJICHUS TBEPABIMU 3 bu6moreka [IOK
' TeJIaMU, YKUIKOCTIMU U https://m.edso0.ru/7f416194
rasamu
bu6moreka [IOK
4.2
JlaBierue KuKocTh 5 https://m.edso0.ru/7f416194
bu6moreka [IOK
4.3 A
TMOCHEPHOE AaBICHHE 6 https://m.edso0.ru/7f416194
JleiicTBUE KUAKOCTH U T'a3za Bu6 exa LIOK
HOInoTEKA
4.4 é
Ha TOTPYXCHIOE B HHX ! https://m.edso0.ru/7f416194
TEI0
Hroro mmo pasneny 21
Paznea S. Pabora m MOIIHOCTB. JHeprus
bu6mmoreka [JOK
51 P
260Ta H MOIHOCTE 3 https://m.edso0.ru/7f416194
5.2 IIpocTeie MEXaHU3MBI 5 bubnuorexa [IOK



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

bu6mmoreka [IOK

. M
>3 CRAHIHCCRA aHepri 4 ! https://m.edsoo.ru/7f416194
Uroro no pazgeny 12
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO
68 12

YACOB I10 ITPOTPAMME



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

8 KJIACC

HaumenoBanue KoJsmyecTBo 4yacoB
Ne DJIeKTpOHHbIe (L1 (POBbHIE)
pa3ie/ioB U TEM Konrpoabubie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PecypcChl
NporpamMmbl padoThI padoTsI
Paszgea 1. TensioBble siBjIeHUst
11 CtpoeHnue u CBOICTBa 6 bubnuotexa [JOK
' BEIIlECTBA https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
1.2 T
e 22 1 > https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3znen 2. DiiekTpuyeckne 1 MATHUTHbBIE SIBJICHUS
) ?J‘ICKTpI/I‘IeCKI/Ie 3apsiabl. , ) BuGmorexa LIOK
. apsbKEHHBIE Tesa
DI HHf 1o T I https://m.edsoo.ru/7f4181ce
B3auMO/IeiiCTBIE
99 IlocTosHHBIH 20 1 . bu6mmoreka [IOK
' AIIEKTPUYCCKHIA TOK https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.3 M
ATHITTHBIC ABTICHIA 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 KJIACC

HauMeHoBaHue KoaudecTBO yacoB
Ne DJIeKTpOHHbIe (L1 (POBbHIE)
pa3ie/ioB U TEM Konrpoabubie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PecypcChl
NporpamMmbl padoThI padoTsI
Paznen 1. Mexanuueckue iBJIeHUS
M
1.1 B:::I—I;II:II: (;/IK::IOCO6I)I 10 1 bubmorexa [IOK
' 8 https://m.edsoo.ru/7f41a4a6
€ro OnucaHus
bu6moreka [IOK
1.2 B i
SanMoiencTBre Ter 20 1 3 https://m.edsoo.ru/7f41a4a6
1.3 3aK0OHBI COXpaHEHUS 10 3 bubmorexa OK
' p https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Paznen 2. Mexannueckne Ko.J1e0aHUsS X BOJHBI
51 Mexannueckue . 3 bu6mmoreka [IOK
' KoJe0aHus https://m.edsoo.ru/7f41a4a6
99 MexaHU4eCKHE BOJTHBI. 8 1 3 bu6mmoreka [IOK
' 3ByK https://m.edsoo.ru/7f41a4a6
Hroro mmo pasneny 15
Pasjaen 3. DileKTpOMAarHuTHOE 1Mo0Jie M 3JIeKTPOMATHUTHBIE BOJTHBI
DNEeKTPOMarHuTHOE BuGmorexa 1IOK
3.1 MoJIe U 6 2

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

Hroro mo pazueny 6
Pazjnen 4. CBeToBbI€ SIBJIEHUSA
41 3aKOoHBI 6 bubnuorexa [JOK
' PacIpoCTpaHEHUs CBETA https://m.edsoo.ru/7f41a4a6
42 JIuH3BI ¥ ONITUYECKHE 6 bubnuotexa [JOK
' pruOOpHI https://m.edsoo.ru/7f41a4a6
43 Paznoxenune 6emoro 3 bu6mmoreka [IOK
' CBeTa B CIIEKTP https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 15
Pa3nen 5. KBanTOBBIC SIBJICHUSA
nu
5.1 noC:n}:K?eI:III//IIZ iBeTa 4 bubmmorexa LIOK
' . https://m.edsoo.ru/7f41a4a6
aTOMOM
5.9 CtpoeHue aToOMHOTO 6 bubnuorexa [JOK
' anpa https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
5.3 A
ACPHEIC peaidind ! https://m.edsoo.ru/7f41a4a6
Hroro mmo pasneny 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 IINTAHUPOBAHHUE
7 KJIIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTH4eckue
padoTsI

Jara
HU3yUYeHusi

DJIeKTpOoHHbIE (P POBLIE
oOpa3oBaTtejibHbIE

pecypchbl

du3uKa — HayKa o
npupoje. SBieHus
npupopl. dusndeckue
SIBJICHUS

MexaHndeckue, TCILUIOBEIE,

OJICKTPHUYCCKUE,
MAarHmMTHBIC, CBETOBBIC,
3BYKOBBIC SBJICHUSA

Kaxk ¢usuka u npyrue
€CTECTBEHHbIE HAYKU
W3Y4aloT MPUPOTY.
EcrecTBeHHOHAYUYHBIN
METO/1 TO3HAHUSL.
Onucanue Gpuan4IecKux
SIBJICHUH C TIOMOIIIBIO
MoOJIeJIEN

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

Ypok-uccnenopanue
"I[IpoBepka runoTessbl:
JAIbHOCTh MOJETA
IapyuKa, MymeHHOro
TOPU30HTAIIBHO, TEM



https://m.edsoo.ru/ff09f72a

0ouIblIIEe, UeEM OOJIBIIIE
BBICOTA TTyCcKa"

dusnuecKue BeITUIUHBI U
WX U3MEpPEHUE

JlabopaTtopnast padota No 1
“OmnpeneneHue 1EeHbI
ACJICHUA IKaJIbI
M3MEPHUTEIBHOTO
npubopa.”

Crpoenue BeniecTna.
OT1BITEL, JOKa3EIBAIONIHE
JIMCKPETHOE CTPOEHUE
BEIIlECTBA

bu6moreka [IOK
https://m.edsoo.ru/ff09fe0a

JBrykeHre 4yacTHil
BeniecTBa. CBSI3b CKOPOCTH
JIBUYKEHUSI YACTHII C
TeMIepaTypoi.
BbpoyHnoBckoe nBukeHue,
b dy3us.

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

BsauMmoneiicTBue yacTuil
BEILIECTBA: MIPUTSDKCHHUE U
oTTalKuBaHue. «OIMBITHI
10 HAOJIFOIEHUIO
TEIUIOBOTO PaCIIHPECHUS
ra3oBy

10

Ar peraTHbiC COCTOSHHUA
BCIICCTBA: CTPOCHHUC T'a30B,



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

KUJIKOCTEH U TBEPABIX
(KpHCTaJUIMYECKUX) TEJl.

B3anmocss3p Mexay
CBOMCTBAaMH BEIIECTB B
Pa3HBIX arperaTHbIX

11 COCTOSIHHSIX M HX bubnuotexa [JOK
ATOMHOMOJICKYJISIPHBIM https://m.edsoo.ru/ff0a0378
ctpoenreM. OcCOOEHHOCTH
arperaTHbIX COCTOSIHHUI
BO/IBI
MexaHndeckoe JTBHKEHHUE.

12 PaBHOMepHOE I/IH bubmmorexa LIOK

https://m.edsoo.ru/ff0a05c6
HEPaBHOMEPHOE JIBIDKCHHE

13 Ckopocts. Eqununibt bu6moreka [IOK
CKOPOCTH https://m.edsoo.ru/ff0a079c

14 Pacuer mytn 1 BpeMeHun bubnuorexa [JOK
JBUKCHHS https://m.edsoo.ru/ff0a0ae4
WNuepuusi. 3akoH UHEPIUU.

15 BsauMoneiicTBue T Kak bu6mmoreka [IOK
[IPUYUHA U3MEHCHHS https://m.edsoo.ru/ff0a0c10
CKOPOCTH JIBIDKEHUS Tell.

16 Macca KakK Mepa

WHEPTHOCTH TeJa.
[1n0THOCTH BelecTBa.
17 Pacuer MaCCHHI/II obbeMa bubmmorexa LIOK
https://m.edsoo.ru/ff0a0fee
TeJa MO €ro MIOTHOCTH
18 JIaGopatopHas paborta Ne 2



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

«OrnpeneneHune MIOTHOCTU
TBEPZIOTO TEIIA»

19

Pemenue 3amay mo teme
"TImoTHOCTE BemecTra'

bu6mmoreka [{OK
https://m.edsoo.ru/ff0al23c

20

Cuna xak xapakTepucTHUKa
B3aUMOJICHCTBHS TEN.
Cuna ynpyroctu. 3akoH

I'yka

21

JlabopaTtopnast pabota Ne 3
«M3yueHune 3aBUCUMOCTH
pacTsHKeHHS
(medopmanyn) IpyKUHbI
OT MPHJIOKEHHOM CHUJIBI»

22

SBnenue Tarorenus. Cuia
TsokecTd. Cuia TSDKECTH Ha
IPYTUX TJIaHETaX.
duzndeckue
XapaKTEPUCTHKH TIJIAHET

23

CBs3b MEXTY CUIION
TSDKECTH U Maccol Tena.
Bec tena. Pemenue 3agau
o Teme "Cuna TsbrecTu"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0al778

24

H3mepeHnue cui.
Junamomerp

bubnuoreka [{OK
https://m.edsoo.ru/ff0al8cc

25

Bec tena. HeBecomocTh

bu6mmoreka [JOK
https://m.edsoo.ru/ff0al778



https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778

26

CnoxxeHue IByX CHIL,
HaIlpaBJICHHBIX 110 OJTHON
MIPSIMOM.
PaBHOelicTBYIOIIAsA CHIT

bu6mmoreka [{OK
https://m.edsoo.ru/ff0ala70

27

Pemenue 3agau no reme
"PaBHogeiicTByrOMmast cui"

28

TpeHue CKONbXKEHUS U
TpeHue nokos. Tpenue B
MIPUPOJIE U TEXHUKE

bu6moreka [IOK
https://m.edsoo.ru/ff0alb9c

29

JlabopaTtopHnast pabota Ne 4
«M3yueHune 3aBUCUMOCTH
CHJIBI TPCHUSA CKOJIBXKCHHA
OT CUJIbI AABJICHUS U
Xapakrepa
COTIPUKACAIOIIUXCSA
MMOBEPXHOCTEI

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

30

Pemenne 3amau Ha
omnpeneacHue
PaBHOJEHCTBYIONICH CHIIBI

31

Kontponbhas padoTa Ne 1
0 TeMaM:
«MexaHnueckoe
IBUKeHHE», «Macca,
IUIOTHOCTBY, «Bec Tenay,
«['paduueckoe
M300paxKeHNe CUI,
«Cunb»



https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8

Pemrenue 3aga4 mo reMam:
«Bec Tenay,

32 «['paduueckoe bubnuorexa [JOK
n300paKeHUE CHII, https://m.edsoo.ru/ff0alde0
«Cubly,

«PaBHOZEHCTBYIOIIAs CHID)
.C o

33 Jlaleagziunee}mﬂn:l)co o bu6moreka [IOK
™ https://m.edsoo.ru/ff0a20a6
YBEJIMUCHUS JTaBIICHUS
JlaBiienue rasza.

34 3aBHCUMOCTD JaBJICHUSA bu6moreka [IOK
rasza oT o0bEMma, https://m.edsoo.ru/ff0a2376
TeMIIepaTypbl
[lepenaua naBneHus

35 TBEPABIMU TEIAMU, bu6moreka [IOK
JKUAKOCTAMU Y Ta3aMH. https://m.edsoo.ru/ff0a25b0
3akoH Ilackans

3 | o buGmorexa LIOK

L https://m.edsoo.ru/ff0a2718
JIEUCTBUEM CUJIBI TSKECTH
P
37 | Jlamcrmne n oo n buGnotexa LIOK
A https://m.edsoo.ru/ff0a2826
rase. 3axou [lackasy»

38 CooOmaronimecss coCyapl bubmmorexa [TOK

Harom A https://m.edsoo.ru/ff0a2970

39 I'mnpaBnuueckuii mpecc bubnuoreka [IOK



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

https://m.edso0.ru/ff0a3136

Manowmertpsl. [lopuiaeBoi

40 .
KUJIKOCTHBIH HACOC
Atmocdepa 3emin.
[TpudauHEI CylIecTBOBAHUS
it 00
a1 | Sowam, Sammenvoers bitGnorera LIOK
: https://m.edsoo.ru/ff0a2b5a
aTMOC(hepHOTO TaBJICHUS
OT BBICOTHI HAJ] yPOBHEM
MOpS
4 Bec Bo3nyxa. bubnuoreka [JOK
AtMocdepHoe naBieHue https://m.edsoo.ru/ff0a2b5a
43 H;;\jgl){e;[ni)gggfcq)ep}mm bubnuorexa [JOK
8 ) https://m.edsoo.ru/ff0a2da8
Toppuuennu
3aBHUCHUMOCTh
aTMOC(epHOTO TaBJICHUS bubnuorexa [JOK
44
OT BBICOTHI HaJ yPOBHEM https://m.edsoo.ru/ff0a2fc4
Mopst
b - .
55 | Avochepioc samrerne biorera LLOK
PHOE A https://m.edsoo.ru/ff0a2fc4
Ha Pa3JIMYHBIX BBICOTAX
46 Pemenue 3amay no Teme
"ATtmoc¢epHoe naBieHue"”
47 JleicTBUE XUAKOCTH U bubmuoreka [JOK

ra3a Ha IIOTPYKCHHOC B

https://m.edsoo.ru/ff0a3276



https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276

HUX TeJIo. ApXuMe0Ba
cuiia

48

Jlaboparopuas pabora Ne 5
«Ornpenenenue
BBITAJIKWBAIOIIEH CHIIBI,
JNENCTBYIOIIEN HA TEJIO,
MOTPY’KEHHOE B
HKHUJIKOCTBY»

bu6mmorexa [{OK
https://m.edsoo.ru/ff0a33fc

49

JlabopaTtopHnast pabota Ne 6
no teMe «ccienosanue
3aBHCHMOCTH Beca Teja B
BOJIE OT 00BEMa
MOTPYKEHHOU B KUJIKOCTh
YacTu Tena»

bu6moreka [IOK
https://m.edsoo.ru/ff0a3514

50

IImaBanue Ten

bu6moreka [IOK
https://m.edso0.ru/ff0a3a96

o1

JlabopaTtopnas padora Ne 7
"KoncrpyupoBanue
KOHCTPYHPOBAHUE JIOAKHU U
orpeiesieHue e€
rpy3010abEMHOCTH"

52

Pemenue 3agau no TeMam:
«IInaBanue CyIOB.
BO3,Z[YXOHJIaBaHI/Ie»,
«Z[aBJ'ICHI/IC TBEPABIX TCJI,
JKHJIKOCTEH U Ta30B»

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

53

PezepHblit ypok. Pabora ¢

bu6mmoreka [JOK



https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654

TEKCTaMH 110 TEME
«/laBnenue TBEPABIX TEN,
JKHUJIKOCTEN U ra3oBy

https://m.edsoo.ru/ff0a4ffe

54

KonTposabnas padora Ne 2
1o teme «/laBienue
TBEPABIX TN, )KUAKOCTEN
Y Ta30B»

55

Mexanuveckast pabora

bu6morteka [IOK
https://m.edsoo.ru/ff0a3f82

56

MomntHocTs. EauHUIIED
MOIIIHOCTH

bu6moreka [IOK
https://m.edsoo.ru/ff0a3f82

57

Ypok-uccienoBanue
"PacuéTt MoImHOCTH,
pa3BUBAEMOM MPHU MOBEME
o jectHuIe"

58

[IpocThie MeXaHU3MBI.
Prruar. PaBHoBecue cri Ha
pbIuare

59

Pbruaru B TeXHHKE, OBITY U
npupoje. JlaboparopHas
pabota Ne 8
«HccnenoBanue ycinoBHii
pPaBHOBECHS pblyaray

0.5

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

60

Pemienne 3ama4d mo teme
«YcnoBus paBHOBCCHUA
pbraara»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a48a6



https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6

61

Koadduuuent noseznoro
JNEUCTBUSI MEXaHHU3Ma.
JIaboparopuas padota Ne 9
«M3mepenune KIIJI
HAKJIOHHOM TIJIOCKOCTH

0.5

62

Pemrenue 3agad mo reme
"PaboTa, MOIIHOCTb,
KHH"

bu6morteka [IOK
https://m.edsoo0.ru/ff0a4c48

63

Mexanundeckast SHEpTHsL.
Kunernueckas u
MTOTEHIMAJIbHAsA YHEPT UL

bu6moreka [IOK
https://m.edsoo0.ru/ff0a4252

64

3aKOH COXpaHEHUs
MEXaHUYECKOW SHEPTUH

bu6moreka [IOK
https://m.edsoo0.ru/ff0a4360

65

YPOK-3KCIIEPUMEHT 110
TEME
"DKcepUMEHTAIbHOE
ompeeIcHue N3MECHECHUS
KUHETHYSCKOM 1
MOTEHIINATBLHON YHEPTUU
MIPU CKAaTBIBAHUM TEJIa TI0
HaKJIOHHOH IIOCKOCTH"

66

Kontponbras padota Ne 3
o reme «Pabota u
MOIIIHOCTb. DHEPIUs»

67

PezepHblit ypok. Pabora ¢
TEKCTaMHU I10 TEME

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4dee6



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

"MexaHu4ecKoe
nsuxenue" / BITP

PesepBHblii ypok. Pabora ¢
TEKCTaMHU I10 TEMEC

68 "PaboTa. MOIIHOCTE. 1
Oneprus"/ BITP
OBIIEE KOJIMYECTBO
68 12

YACOB I10 ITPOT'PAMME




8 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTH4eckue
padoTsI

Jara
HU3yUYeHus:

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

OcHOBHBIE TIOJIOKEHUS
MOJIEKYJIAPHO-
KMHETUYECKON TEOPUU U
UX OIBITHBIE
MOATBEPKICHUS

bu6moreka [IOK
https://m.edso0.ru/ff0a5256

Macca u pazmep aTOMOB H
MOJIEKYT

Monaenu TBEpIOTO,
KHUJIKOTO H
ra3000pa3HOro COCTOSTHUIMA
BEIIIECTBA.
Kpucrammuueckue u
aMmopdHBbIC TeIa

bu6moreka [IOK
https://m.edsoo.ru/ff0a540e

OOBscHEHUE CBOKCTB
TBEPAOTO, )KUIKOTO U
ra3000pa3HOro COCTOSTHUI
BEIIIECTBA HA OCHOBE
MOJIOKEHUM
MOJIEKYJIIPHO-
KHUHETUYECKOUN TEOpUHu

CMmauynBaHue U

bu6mmoreka [JOK



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

KalmuIIPHOCTb.
[ToBepxHOCTHOE
HaTAXKCHHUC

https://m.edso0.ru/ff0a5530

TennoBoe pacmmpenue u
cxarue. Temmeparypa.

bu6morteka [IOK

6 C
BASD TEMICPATYPEI €O https://m.edsoo.ru/ff0a5a26
CKOPOCTBHIO TEIIIOBOTO
JIBUKECHUS YaCTHII
B e JHE .
7 | Crocot mwenems EnGmorera L1OK
N https://m.edsoo.ru/ff0a5c60
BHYTPEHHEH YHEPTrUuun
8 33701051 TETJIONIEPEIAYUH: bub6nnoreka [IOK
TEIUIOTIPOBOTHOCTb.. https://m.edsoo.ru/ff0a6412
9 Bunrnr TeIIoNepelauu: bubanoreka [IOK
KOHBEKIIHSL. https://m.edsoo.ru/ff0a6412
10 Buner TeIIoNepelauu: bubanoreka [IOK
U3ITy4YCHUE. https://m.edsoo.ru/ff0a6412
Ypok-koH(bepeHus
"[IpakTrueckoe
1 HCIIOJIb30BAHME TEIIOBBIX bu6mmoreka [JOK
CBOMCTB BEIIECTB U https://m.edsoo.ru/ff0a65c0
MaTepHasoB B IEISIX
sHeprocoepekeHus"
12 KoanuecTBo TEMIOTHI. bu6mmoreka [JOK
VenpHas TEMIOEMKOCTE https://m.edsoo.ru/ff0a6976
13 VYpaBHEHME TEIMIIOBOTO bubnuorexa [IOK



https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976

Oamanca. TerooOMeH U
TEIUIOBOE PaBHOBECHE

https://m.edsoo0.ru/ff0a7088

14

JlaboparopHas pabota Ne
1 "UccnenoBanue
SIBJICHUS TEIUIOOOMEHA
MIPU CMEITUBAHUT
XOJIOAHOW U Tropsiueit
BOJIBI"

bu6mmoreka [{OK
https://m.edso0.ru/ff0a6a98

15

JlabopaTtopnast pabota No
2 "Onpenenenue
YAETbHOU TETUIOEMKOCTH
BemecTra"

bu6moreka [IOK
https://m.edsoo.ru/ff0a6bb0

16

DHeprus TOIMINBA.
VY enbHasg TEIUIoTa
CropaHus

bu6moreka [IOK
https://m.edsoo.ru/ff0a7b5a

17

IInaBnenue u
OTBEP/ICBAHHUE
KPUCTAJUTMYECKUX TEJI.
VenbHasg TEIUIOTA
IUIaBJICHHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a71d2

18

IInaBnenue u
OTBEpJICBaAHUE
KPUCTAJUIMYECKUX Te.
VY aenbHas TemiaoTa
MJIaBJICHUS

19

JIaGopatopHas pabota Ne
3 "Omnpenenenne

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a72fe



https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe

YAENbHOU TEIUIOTHI
TJIaBJIEHUA Jbaa"

20

[TapooOpazoBanue u
KoHAeHcauus. Mcnapenue

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a740c

21

Kunienue. Y nenbHas
TeIIoTa
napooOpa3oBaHUs U
KOH/JICHCAIIUH.
3aBHUCUMOCTD
TEMITepPaTypbl KATICHUS OT
aTMOC(hepHOTO TaBJICHUS

bu6moreka [IOK
https://m.edsoo.ru/ff0a786¢

22

Kunenne. Y aennnas
TeIioTa
nmapooOpa3oBaHUs U
KOHJICHCAIIUH.

23

BrnaxnocTs Bo3ayxa.
JlaGopaTopnas pabota No
4 "Omnpegenenue
OTHOCHTEIIBHOM
BJIAKHOCTH BO3ayxa"

bu6mmoreka [IOK
https://m.edsoo0.ru/ff0a7628

24

[TpuHIHIBL pabOTEI
TETUIOBBIX JIBUTATENCIH.
[TapoBas TypOuHa.
JIBurarenb BHYTPEHHETO
CrOpaHus

25

KII] TermoBoro
neuratesns. TemnaoBbie

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



https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c

JBUTATEIMN U 3al1UTa
OKpYKarolel cpeibl

26

3aKOH COXpaHEHUsI U
IIpEeBpaILCHUs DHEPTUU B
TCIJIOBBIX IMpoLeccax

27

ITonroroBka K
KOHTpPOJIbHON padoTe 1o
teme "TennoBele
sBiaeHNs. I3MeHeHme
arperaTHbIX COCTOSIHHI
BemecTra"

bu6morteka [IOK
https://m.edsoo0.ru/ff0a83f2

28

KonTponsnas padora Ne 1
o Teme "TenmoBeie
sBieHMA. 3MeHenne
arperaTHbIX COCTOSIHUI
BemecTra"

bu6moreka [IOK
https://m.edsoo.ru/ff0a86ae

29

DnekTpuzaius Tei. J[Ba
poaa AEKTPUICCKUX
3apsI0B

30

Ypok-uccrienoBanue
"DnexTpusanus Ten
MHIYKIUEH U Ipu
COINPUKOCHOBEHUH"

31

B3aumoneictBue
3apsKEHHBIX TeIl. 3aKOH
Kynona

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



https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4

DIEeKTPUYECKOE TOJIE.
HanpsixeHHOCTB

32 AIEKTPUIECKOTO TTOJISL. bubmmorexa LIOK
https://m.edsoo.ru/ff0a8ala
[IpuHnun cyneprno3unuun
BIEKTPUYECKUX MOJIEH
Hocurenu snekrpuuecknx
33 3apsiIoB. DIIEMEHTAPHBIH
3apsan. Ctpoenue atoma
[IpoBoiHYKY 1
34 JUDJICKTPUKHU. 3aKOH bu6moreka [IOK
COXpaHEHHSI https://m.edsoo.ru/ff0a8ef6
ANEKTPUUECKOTO 3apsiaa
Pewrenne 3anau Ha
35 HpI/IMeHeHI/Ieﬂ CBOMCTB Bubnuorexa LIOK
https://m.edsoo.ru/ff0a90cc
AIIEKTPUYECKHX 3apSAI0B
DJIEKTPUYECKHI TOK,
CIIOBHUS €TO
36 ZYI_HCCTBOBaHI/I}I. Bubnuorexa LIOK
https://m.edsoo.ru/ff0a95a4
Hctounuku
AIIEKTPUYECKOTO TOKa
37 HeicTBus bubmuoreka [JOK
AIIEKTPHYECKOTO TOKA https://m.edsoo.ru/ff0a96b2
Ypok-uccienoBanue
38 "JlelicTBUE bubmuoreka [JOK

QJICKTPUYCCKOTO II0JISI Ha
IMPOBOAHUKH U

https://m.edsoo.ru/ff0a9838



https://m.edsoo.ru/ff0a8a0a
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

TUBIEKTPUKH"
DNEeKTPUYECKUM TOK B
MeTaJuIax, KUAKOCTSIX U
razax

39

DneKkTpuyecKas 1emnb U e€
COCTAaBHBIC HaCTHU

40

Cuna Toka.
JlabopaTtopHnast pabota Ne
5 "U3mepenue u
PETrYJIIMPOBAHUE CHJITBI
TOKa"

0.5

bu6morteka [IOK
https://m.edsoo.ru/ff0a8bd6

41

DIIEKTPUYECKOE
HanpspbkeHue. Bonprmerp.
JlaGopaTtopnast pabota No
6 "N3mepenue u
perynupoBaHue
HanpspKeHus"

0.5

bu6moreka [IOK
https://m.edsoo.ru/ff0a9e14

42

Cuina Toka.
DJIEKTPUYECKOE
HanpsDKEHUe

43

ConpoTuBieHue
MIPOBOJIHUKA. Y IETIbHOE
COTPOTHBIICHUE BEIIECTBA

bubmuoreka [JOK
https://m.edsoo.ru/ff0aa738

44

JIaGoparopHas paboTa
Ne7 "3aBucuMoOCTh
COIPOTHUBIICHUS
IIPOBOJIHUKA OT €T0

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



https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738

JJIMHBI, IJIOIIIaan
MOTIEPEYHOTO CEUCHHUSI U
Marepuana"

45

3aBUCUMOCTD CHJIBI TOKA
OT HANPSDKEHUS. 3aKOH
Oma jy1st ygacTka 1emnu

bu6mmoreka [{OK
https://m.edsoo.ru/ff0aad4a

46

JlabopaTtopHnast pabota No
8 "HUccnenoBanue
3aBUCHUMOCTH CHJIBI TOKA,
HIYIIETO Yepe3 Pe3ucTop,
OT COIIPOTUBJICHHUA
pe3ucTopa v HaIpsIKEHUs
Ha pesucrope"

bu6moreka [IOK
https://m.edsoo.ru/ff0aa04e

47

IlocnenoBarenpHOE U
napajuieIbHOe
COEIMHEHUS
MTPOBOTHUKOB

48

JlaGopaTopnas pabota No
9 "IIpoBepka npasuia
CIIOEHHSI HAMPSHKEHUM
MIPH MOCJIEI0BATEILHOM
COEJIMHEHUU JIBYX
pe3uctopon”

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aaab8

49

JIaGopatopHas pabota Ne
10 "IIposepka mpaBuiia
JUISL CUJTBI TOKA IIPU
napaieIbHOM

bu6mmoreka [JOK
https://m.edsoo.ru/ff0aadle



https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e

COEIMHEHUH PE3UCTOPOB'

50

Pemrenne 3ana4 Ha
npuMeHeHue 3akoHa Oma
IUISL Pa3IIMIHOTO
COCIMHCHU A
IIPOBOAHHUKOB

bu6mmoreka [{OK
https://m.edsoo.ru/ff0aaf8a

51

Pa6ora u MmoutHOCTH
AIIEKTPUYECKOTO TOKA.
3akoH /xoynsa-Jlenna

bu6moreka [IOK
https://m.edsoo.ru/ff0ab124

52

JlabopaTtopHnast pabota No
11 "Onpenenenne padboThI
M MOIIIHOCTH
3JIEKTPUYECKOTO TOKa"

bu6moreka [IOK
https://m.edsoo.ru/ff0ab3e0

53

DJIEKTPUYECKHE 1IENU U
noTpeouTenu
AIEKTPUYECKON SHEPTIUU B
obITy. KopoTkoe
3aMbIKaHUE

bu6moreka [IOK
https://m.edsoo.ru/ff0ab660

54

IToaroroBka x
KOHTPOJILHOU padoTe 1o
Teme "DIIeKTpUYEeCcKue
3apsibl. 3apsyKEHHbIE
Tena U ux
B3aUMO/ICHCTBUSL.
[TocTostHHBIN
ANEKTPUYECKUH TOK"

bubmuoreka [JOK
https://m.edsoo.ru/ff0abd2c

55

KonTtponpHast padota Ne 2

bu6mmoreka [JOK



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

1o TemMe "DNeKTPUIYECKUe
3apsbl. 3apsKEHHbIE
Tena u ux
B3aUMO/ICHCTBHSL.
ITocTossHHBIM
ANEKTPUYECKUH TOK"

https://m.edsoo.ru/ff0abea8

ITocTossHHEIE MAarHuThl,

56 .
HX B3aUMOJICHCTBHE
Ypok-uccienoBanue
57 "I/II)3 . IG/IHI/IJ; r)IIOJ]'IaeI;I{ ' 1 bubmorexa LOK
i . https://m.eds00.ru/ff0ac3do
MMOCTOSTHHBIX MarHUTOB
MarnuTtHoe 1oJe.
58 MarnuTtHoe moJjie 3eMIIi 1 bu6moreka [IOK
ero 3Ha4YCHHE ISl KU3HU https://m.edsoo.ru/ff0acOba
Ha 3emiie
O C) .
59 MZI;:HTII{)EZ?SHG bubamorexa LOK
https://m.edsoo.ru/ff0ac1d?
ANEKTPUIECKOTO TOKA
60 MarunurtHoe 1oJie bu6moreka [IOK
KaTYIIKA C TOKOM https://m.edsoo.ru/ff0ac1d2
I[Ipumenenue
ANIEKTPOMArHUTOB B
TexHuke. JlaboparopHas
bu6 OK
61 pabota Ne 12 "M3yuenue 05 nommoteka I

NEUCTBUSI MAaTHUTHOTO
0JIs1 HA MPOBOJHUK C
TOKOM"

https://m.edsoo.ru/ff0ac74a



https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a

62

DNeKTpOABUTATEINb
MIOCTOSIHHOTO TOKA.
Hcnons3oBanue
AIEKTPOJIBUTATENEH B
TEXHUYECKUX
YCTpOWCTBaxX M Ha
TpaHCIOpTE.
JlabopaTtopHnast pabota No
13 "KoHncTpyupoBanue u
u3ydeHue paboThl
3NeKTpoaBUraTess"

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

63

OnbiTel Papajnes. 3aKoH
AIEKTPOMArHUTHO M
uaayknuu. [IpaBuio
Jlenna

64

DJIEKTpOTEeHEPATOP.
CriocoOsl mosryueHust
AIIEKTPUYECKOM SHEPTUU.
DNeKTpOCTaHIIUU Ha
BO300HOBIISIEMBIX
HCTOYHHUKAX SHEPTUu

65

IloaroroBska k
KOHTPOJIBHOK padoTe 1o
TEME
"DNeKTpOMarHuTHbIE
ABJIEHUA"

66

KonTtponsHas padora Ne 3

bu6mmoreka [JOK



https://m.edsoo.ru/ff0ac86c

o TeMe
"DJIeKTpOMarHUTHbIE
siBJIeHHS "

https://m.edsoo.ru/ff0acb14

67

PesepsHblii ypok. Pabota
C TEKCTaMH I10 TeMe
"TernnoBsie siBiaeHUS"/
Bcepocculickas
IpoBepoyHas paboTa

bu6morteka [IOK
https://m.edsoo.ru/ff0acche

68

PesepBHblIit ypok. Paborta
C TEKCTaMH I10 TeMe
"ITocTosTHHBII
AIIEKTPUYECKHM TOK" /
Bcepoccuiickas
poBepoyHas pabora

bu6moreka [IOK
https://m.edsoo.ru/ff0acdc6

OBIIEE KOJIMYECTBO
YACOB II10 ITPOTPAMME

68

145



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

9 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KoHTpoJbHbIE

Bcero
padoThI

IIpakTH4eckue
padoTsI

Jara
HU3yUYeHus:

DJieKTpoHHbIE U POBLIE
o0pa3oBaTte/ibHbIE

pecypchbl

Mexannueckoe OBUKEHUE.
MarepuanbHas TOUKa

CucremMa orcuera.
OTHOCUTENBHOCTD
MEXaHUYECKOTO ABWKECHUS

bu6mmoteka [IOK
https://m.edsoo.ru/ff0ad474

PaBrOMEpHOE
pr[MOJ'IHHGfIHOG JBUXXCHUC

bu6moreka [IOK
https://m.edsoo.ru/ff0ad19a

PaBHOMeEpHOE
MPSIMOJIMHENHOE ABUKEHUE

HepaBnomepHoe
MPSIMOJIMHEITHOE ABM)KEHUE.
CpenHsst © MTHOBEHHaAsI
CKOPOCTh

[Ipsimonunelinoe
PaBHOYCKOPEHHOE
NBUKEHUE. Y CKOpEHUE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ad8d4

CKOpOCTh MPSAMOJMHEHUHOTO
PaBHOYCKOPEHHOTO
nskeHus. ['papux
CKOPOCTH

JIaGopatopHas paborta Ne 1

bu6mmoreka [JOK



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

"Onpenenenne yCKOpeHus
TeJa mpu
PaBHOYCKOPEHHOM
JIBIDKEHHUH 110 HAaKJIOHHOU
IIockocTu"

https://m.edsoo.ru/ff0adbl18

CBo0OogHOE TaJieHNe TEI.

9
Omnprtel [Nanunes
PaBHOMEpHOE NBUXKEHNUE TTO
Nl
10| wactora obpauema, biorera LIOK
o OPPAIHEHI. https://m.edsoo.ru/ff0ae176
JIuneliHas u yriaosas
CKOPOCTH
1 LlenTpocTpemMuTenbHOE
YCKOpEHHe
12 [TepBriit 3akoH HproTOHA. bubnuorexa [JOK
Bekrop cuitbr https://m.edsoo.ru/ff0ae612
13 Bropoii 3akon HeroToHa. bubnuorexa [JOK
PaBHoieiicTBYyIOIIAs CHIa https://m.edsoo.ru/ff0ae72a
14 Tperuii 3akon HeroToHa. bubnuorexa [JOK
Cyrepro3unus Cui https://m.edsoo.ru/ff0ae982
P
15 neiI;:::ij 2':;(1)1013 bubmorexa LIOK
P https://m.edsoo.ru/ff0aeb6c
Hprorona
16 Cuna ynpyroctu. 3akoH bubnunoreka [JOK
I'yka https://m.edsoo.ru/ff0aeca2
17 JIaGopatopHas paborta Ne 2 bubnuorexa [IOK



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

«OrnpeneneHune KecTKOCTU

https://m.edsoo.ru/ff0aee28

IPYKUHBDY
bu6mmoreka [IOK
18 C
e TperiA https://m.edsoo.ru/ff0af738
19 Pemenue 3agau mo reme bu6mmorteka [IOK
«Cua TpeHusD https://m.edsoo.ru/ff0afa26
JlabopaTtopnast pabota Ne 3
20 "Onpenenenue bubnuotexa [JOK
k03 dureHTa TpeHus https://m.edsoo.ru/ff0af8be
CKOJIbKeHUs"
P
21| "acorss Husorora. Cura biorera LIOK
] | https://m.edsoo.ru/ff0afb8e
ynpyroct. Cuiia TpeHust
Cuna TAXKeCTH U 3aKOH
99 BCEMUPHOIO TATOTCHUSI. bubnuorexa [JOK
Yckopenue cBoOOTHOTO https://m.edsoo.ru/ff0af044
naJeHus
Ypok-koH(bepeHus
" JIBMKEHUE TEJT BOKPYT
23 IPaBUTAIMOHHOTO IICHTPA
(Conneunas cucrema).
lanaktuxn"
P
26| "Cuna e sakon Brmorera L1OK
| https://m.edsoo.ru/ff0af5f8
BCEMUPHOTO TATOTEHUS
25 IlepBas kocmuueckas bubnuorexa LIOK



https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8

ckopocTb. HeBecoMocTh u
Meperpy3Ku

https://m.edsoo.ru/ff0af33c

26

PaBHOBECHE MaTepuaIbHO
TOYKH. AGCOTIOTHO
TBEpIOE Teno. PaBHOBECHE
TBEPJIOTO TEIIA C
3aKpEIUIEHHON OChIO
BpaieHuss. MOMEHT CUIIBI.
LenTp TsKECTH

bu6mmoteka [IOK
https://m.edsoo.ru/ff0afe36

27

PaBHOBECHE MaTepuaibHON
TOYKH. AOCOJIFOTHO
TBEpIOE Teno. PaBHOBeCHE
TBEPJIOTO TENA C
3aKpEIIEHHON OChIO
BpaieHuss. MOMEHT CHUIIBI.
LenTp TsxecTn

28

Pemenue 3aiay no Teme
"MomeHnT cuibl. Llentp
TsKecTH"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b02bh4

29

IToaroroBka x
KOHTPOJIBHOH padoTe 1o
TeMe "MexaHnueckoe
IBHKEHUE.
BsaumonetictBue Tea"

bubmuoreka [JOK
https://m.edsoo.ru/ff0b0408

30

KonTtponsHas padora Ne 1
1o TeMe "MexaHuueckoe
JBUKCHHUE.

bu6mmoreka [JOK
https://m.edsoo.ru/ffOb06ec



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

B3aumonetictBue Tea"

31

Nmnynsc Tena. Ummysse
CHJIbL. 3aKOH COXpaHEHUS
UMIYyJbCa. YOPYroe u

HEYIIPYroe
B3aUMO/JEHCTBUE

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb07fa

32

Pemenne 3agau o reme
"3aK0H cOXpaHEHUs
nMIynbca'

bu6moreka [IOK
https://m.edsoo.ru/ff0b096¢c

33

VYpok-koHpepeHus
"PeakTUBHOE IBMKEHHE B
MIPUPOJIE U TEXHUKE"

34

Mexanudeckast paborta u
MOIITHOCTh

bu6moreka [IOK
https://m.edsoo.ru/ffO0b0a84

35

PaboTa cuiel TSHKECTH,
CHJIBI YIIPYTOCTH Y CHUIBI
TPCHUS

bu6moreka [IOK
https://m.edsoo.ru/ff0b0db8

36

JlabopaTtopHnas padora Ne 4
«Omnpenenenue padboOThI
CHJIBI TPCHUS TIPU
PaBHOMEPHOM JIBH)KCHUH
TeJa 1o TOPU30HTATBLHON
MTOBEPXHOCT)

37

CBs3b 3HEprUM U pabOTHI.
[TorennmanbHast SHEprus

38

Kunernueckas SHEPrus.

bu6mmoreka [JOK



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

TeopeMa 0 KHHETUYECKOM
SHEPTUH

https://m.edsoo.ru/ff0b0c32

39

3aKOH COXpaHEHUs SHEPTUN
B MCXAaHHUKEC

40

JlabopaTtopnast pabota Ne 5
«M3yuyeHune 3akoHa
COXPAaHCHUSA DHCPIrUM»

bu6mmorteka [IOK
https://m.edsoo.ru/ffOb12fe

41

KoHTponbHapabota Ne 2 no
Teme “3aKoHbl COXpaHeHus
3He

42

KoinebaTennHoe ABHKEHNE
1 €T0 XapaKTePUCTUKU

bu6moreka [IOK
https://m.edsoo.ru/ff0b1858

43

3aTyxaromue KoJieOaHusl.
Brinyxkaennbie KoneGaHusl.
Pe3onanc

bu6moreka [IOK
https://m.edsoo.ru/ffOb20f0

44

MareMmatudeckuii u
MPY>KUHHBIA MasSTHUKA

45

ypOK-I/ICCHeI[OBaHI/Ie
«3aBUCUMOCTh nepuoaa
Koe0aHM OT KECTKOCTH
IPYXUHBI U MACCBI I'py3a»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b197a

46

[IpeBpaienue suepruu npu
MEXaHUYECKUX KOJICOaHUIX

47

JIaboparopHas pabota Ne 6
«OmnpezeneHre 4acToThl U
nepuoja Konebanui

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



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

NPYKUHHOTO MasiTHUKA»

48

JIaboparopuas padota Ne 7
«[IpoBepka HE3aBHCUMOCTH
nepuoaa KojiebaHuu rpysa,
IIOABCHICHHOI'O K HUTU, OT
Macchl Ipy3a»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b197a

49

MexaHndecKne BOJIHEL.
CBolicTBa MEXaHHUYECKHAX
BOJIH. [IpogonbHbIE N
MOTIEPEYHBIE BOJTHBI

bu6mmoteka [IOK
https://m.edsoo.ru/ffOb21fe

50

VYpok-koHpepeHus
"MexaHN4ecKre BOJIHEI B
TBEPJIOM TEJE.
CelicMuuecKue BOJHBI"

51

3Byk. Pacnipoctpanenue u
OTpakeHHE 3ByKa

52

Ypok-uccrienoBanue
"HabGnroneuue
3aBUCHMOCTH BBICOTHI 3ByKa
OT YacCTOTHI"

53

I'poMKOCTB 3BYyKa U BBICOTA
TOHA. AKYCTUYECKUI
pEe30HaHC

54

VYpoxk-koHpepeHuus
"V1pTpa3ByK U HH(pa3ByK
B IIPUPOJE U TEXHUKE"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b23ca



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

55

IToxroroBka K
KOHTpPOJIbHOU padoTe 1o
Teme "3aKOHbI COXPaHEHHUS.
MexaHndecKkue KoJieOaHus
H BOJIHBI"

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

56

KonTponsnas padora Ne 3
o TeMe "MexaHnyecKue
KoJie0aHUA M BOJTHBI"

57

DJIEKTPOMArHuTHOE MOJIE.
BJIGKTpOMaFHI/ITHI)Ie BOJIHBI

bu6moreka [IOK
https://m.edsoo.ru/ffOb2abe

58

CsoiicTBa
ANIEKTPOMATrHUTHBIX BOJIH

59

Ypok-koHbepeHIus
"xama
ANIEKTPOMArHUTHBIX BOJIH.
Hcnons3oBanne
ANIEKTPOMArHUTHBIX BOJIH
IUI COTOBOM CBA3U"

bu6moreka [IOK
https://m.edsoo.ru/ffOb2fe6

60

Pemenne 3aJa4 Ha
OIIPCACIICHUC YaCTOThHI U
JJIMHBI SHCKTPOMaFHHTHOﬁ
BOJIHBI

61

DJIEKTpOMarHuTHas
npupoja ceera. CKoOpocTh
cBeTa. BoaHOBBIE CBOMCTBA
CcBeTa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b31d0



https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b31d0

62

Hcroynuku ceera.
[IpssMmonHEHOE
pacIpoCTpaHEHHE CBETA.
3armenust ConHua u JlyHsl

bu6mmoreka [{OK
https://m.edso0.ru/ff0b3658

63

3aKoH OTpa)KEHHUS CBETA.
3epkana. Pemenne 3a1a4u Ha
IIpUMEHEHNE 3aKOHA
OTpaXKCHHS CBETa

bu6moreka [IOK
https://m.edsoo.ru/ff0b38c4

64

[Ipenomiienne cBera. 3akoH
MpeIOMIIEHHUS CBETa

bu6moreka [IOK
https://m.edsoo.ru/ffOb3aea

65

[TosiHOE BHYTpEHHEE
OTPaKEHUE CBETA.
Hcnons30BaHue MOJHOTO
BHYTPEHHETO OTPKCHUSI B
ONTHYECKUX CBETOBOIAaX

bu6moreka [IOK
https://m.edsoo.ru/ffOb3c5c

66

JlabopaTtopHnas pabota Ne 8
"UccneqoBanue
3aBUCHMOCTH yIJia
MIPETOMJICHUS CBETOBOTO
Jyda OT yIJia MaJieHus Ha
rpaHuile "Bo3ayx-cTekyio""

67

Ypok-koH(bepeHus
"Mcnoap30BaHuE TIOJIHOTO
BHYTPEHHETO OTPaKEHHUS:
CBETOBOJIBI,
OINTHKOBOJIOKOHHAS CBS3b"



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

68 JInnzel. OnTuyeckas cuia bu6mmoreka [{OK
JIMH3BI https://m.edsoo.ru/ff0b3f2c

69 [TocTpoenue n3odpaxeHuit bubnuorexa [JOK
B JINH3aX https://m.edsoo.ru/ff0b444a
JlabopaTtopHnast pabota Ne 9

70 "Onpenenenre GOKyCHOTO bubnuotexa [JOK
PacCTOSIHHAS U ONTHYECKOM https://m.edsoo.ru/ff0b4206
CUJIBI COOMparoIIe JTUH3HI"
Vpok-

71| st o Bbmorera LIOK

B https://m.edsoo.ru/ff0cOa7e

prOOpPbI

79 I'na3 xak onrtuyeckas bu6moreka [IOK
cucrema. 3peHue https://m.edsoo.ru/ff0b4684
Ypok-koHpepeHus

73 "edexTs! 3penus. Kak
COXpaHUTH 3peHue"
Pasnoxxenue Genoro cBeta B

74 criektp. OnbiTel HproTOHA. bubnuorexa [JOK
Cr0oXeHHE CIIEKTPaTIbHBIX https://m.edsoo.ru/ff0cOf4c
1BeToB. Jucnepcus cBera
Jlaboparopnas pabota Nel0
"OnbIThI O Pa3JI0KEHUIO

75 0enoro cBeTa B CIEKTpP U bubnuoreka [JOK

BOCITPUSATHIO [IBETA
MPEeIMETOB MPHU UX
HaOIIOICHUH uepe3

https://m.edsoo.ru/ff0c0e2a



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

[[BETOBBIE (PUIBTPHI"

YpOoK-nIpakTUKyM
"BoJIHOBEIE CBOMICTBA

76 CBETA: JIUCIICPCHSI,
uHTEphEpEHIIHS U
mudpakius”
OmnsiTel Peszepdopaa u bubnuoreka [IOK
77
IUIaHEeTapHasi MOJISNTb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Moaens
aroma bopa
e
. ) ' https://m.edsoo.ru/ff0c144c
JIuHeityaTbie CEKTPbI
Vpok-
80 "I—Il):gn?opa:HT:II: }cll\r:eKT OB Bubnuorexa LIOK
! " P https://m.edsoo.ru/ff0c1550
UCIyCKAaHUSA
81 PagnoaxTuBHOCTE U €6 bu6mmoreka [IOK
BU/JIBI https://m.edsoo.ru/ff0c1672
82 CrpoeHue aToOMHOTO siapa. bubnuorexa [JOK
HyxonHas Mojienb https://m.edsoo.ru/ffOc18ac
83 PagnoaxkTuBHBIE bu6mmoreka [JOK
npeBpaineHus. M30Tomnsl https://m.edsoo.ru/ff0clald
o | e oo
Ao N © https://m.edsoo.ru/ff0clb4a
MIpeBpaIEHUS
85 [lepuoa nonmypacnana



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

86

VYpox-koHpepeHuus
"PamnoaKkTUBHEIE
W3JIyYCHHS B IIPUPOJIE,
MEIUIUHE, TEXHUKE"

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c2126

87

SAnepHblie peakuu. 3aKOHbI
COXpaHEHUs 3apsiI0BOTO U
MaccoBOTO YHUCE

bu6mmoteka [IOK
https://m.edsoo.ru/ff0c1c58

88

DHeprusi CBSI3u aTOMHBIX
saep. CBsI3b Macchl U
SHEPTUHU

bu6moteka [IOK
https://m.edsoo.ru/ffOcld7a

89

Pemenue 3amayq mo reme
"SAnepHbie peakun"

90

Peaknuu cuaTe3a u
nenenus saep. Ucrounuku
sHepruu CoJiHIIa U 3BE3]T

bu6moreka [IOK
https://m.edsoo.ru/ff0c1e88

91

Ypok-koHbepeHus
"SAnepHas sHEpreTUKA.
JelicTBUA paiOaKTUBHBIX
U3ITy4YeHUH Ha KUBbIE
OpraHu3mbl"

92

IloaroroBska k
KOHTPOJILHOK paboTe 1o
TeMe "DIIEKTPOMarHUTHOE
noJje. DNeKTPOMAarHUTHbIE
BOJIHBL. KBaHTOBBIE
siBJIeHUS "

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



https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e

93

Kontponsnas padora Ne 4
0 TeMe
"DJIeKTpOMAarHUTHOE TIOJIE.
DNEKTPOMAarHUTHBIE BOJHBIL.
KBanToBbIe siBICHUS"

94

[ToBTOpEeHue, 060061IEeHNE.
JlabopaTopHbie pabOTHI 1O
Kypcy "BzaumopeiicTeue

Ten"

bu6moteka [IOK
https://m.edsoo.ru/ff0c245a

95

[ToBTOpEeHME, 060OIIEHNE.
JlabopaTopHbie pabOTHI 1O
Kypcy "CseToBble siBICHHS"

bu6moreka [IOK
https://m.edsoo.ru/ff0c2c52

96

[ToBTOpEeHME, 060OIIECHNE.
PaboTa ¢ TekcTaMu 110 TeMe
"3aKOHBI COXpaHEHHUS B
MexaHuke"

bu6moreka [IOK
https://m.edsoo.ru/ff0c2d6a

97

[ToBTOpEHME, 00OOIIECHNE.
Pabota ¢ Tekcramu 1o TeMe
"Kosnebanus 1 BOJIHBL"

bu6mmoreka [IOK
https://m.edso0.ru/ff0c2e82

98

[ToBTOpEHME, 00OOIIECHNE.
Pabota ¢ Tekcramu 1o TeMe
"CBeTOBBIE SIBJIEHUS"

bubmuoreka [JOK
https://m.edso0.ru/ff0c3044

99

[ToBTOpEHME, 000OIICHNE.
PaboTa ¢ TekcTaMH 110 TEME
"KBaHToBas u sinepHas
¢u3nka"
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IMPOBEPAEMBIE ITPEJIMETHBIE PE3YJIbTATHI OCBOEHHUS OCHOBHOM OBPA30OBATEJIbHOM ITPOTPAMMBI
OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

7 KJIACC

Konx nposepsiemoro
pe3yJibTara

IIpoBepsiemble MpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI 00pPa30BaTe/IbHOI MPOrPaMMBbl
OCHOBHOT'0 00111€er0 00pa3oBaHus

1.1

HCII0JIb30BAaTh U3YYCHHBIC TIOHATHUA

1.2

pasiinvdaTth SABJICHUSA IO OIMMMCAHUIO UX XapPaKTCPHBIX CBOIICTB M Ha OCHOBE OIIBITOB, ACMOHCTPHUPYIOLIUX
JTaHHOE (PU3UYECKOE SIBJICHUE

1.3

pacro3HaBaTh MPOSBICHUE H3YyYCHHBIX (HU3MYECKUX SBICHUNH B OKpPYXAIOIIEM MHPE, B TOM YHCIC
¢u3nveckue SIBICHUS B NMPUPOJEC, TIPU STOM IEPEBOIUTH MPAKTUYECKYIO 3a1ady B y4eOHYIO, BBIIEIATH
CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKHN) GU3HUUECCKUX SIBJICHUI

1.4

OIIMCbIBAaTh HM3YUYCHHBIC CBOMCTBA TENI U (bI/IBI/I‘ICCKI/IC SABJICHUS, HUCIIOJIb3Yys (bPISI/I‘IeCKI/Ie BCIIMYHHBI, IIPpU
OIIMCAHUU IIPABUJIBHO TPAKTOBATH (1)H3HHCCKHﬁ CMBICJI HCIIOJIB3YEMbBIX BCJIMYHH, HX 0003HaYEeHUsA U
CANHUIIbI (1)I/I3I/I‘IGCKI/IX BCJIIMYHUH, HAXOOUTH (bOpMy.]'IBI, CBA3bIBAIOIIHUEC TAHHYIO (bPISI/I‘leCKYI-O BCJIIMYHHY C
APYruMu BCIMYMHAMU, CTPOUTDH Fpa(l)I/IKI/I HN3Y4YCHHBIX 3aBHCHUMOCTEH (bI/ISI/I‘IeCKI/IX BCJIIMYHH

1.5

XapaKTCPHU30BaATh CBOMCTBA TCII, (1)I/I3I/I‘ICCKI/IG SABJICHUA U INPOUECCChI, UCTIOJIb3YS N3YUYCHHBIC 3daKOHBI, IIPU
9TOM J1aBaThb CJIOBECHYIO (I)OpMy.]'II/IPOBKy 3aKOHa U 3allMChIBATb €0 MaTCMAaTUYCCKOC BBIPAKCHUC

1.6

OOBSCHATH (PU3MUECKUE SBJICHUS, IPOLIECCHl M CBOMCTBA TEJ, B TOM YHUCIE U B KOHTEKCTE CHUTyallUl
IPAKTUKO-OPUEHTUPOBAHHOTO  XapaKTepa: BbIABIATH NPUYMHHO-CIEJACTBEHHBIE CBSI3U, CTPOUTH
oOBsicHeHue u3 1 — 2 Joruyeckux 1iaroB ¢ onopoit Ha 1 — 2 U3y4eHHbIX CBOMCTBA (PU3NYECKUX SBICHUM,
(U3NYECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH




1.7

pemaTh pacuéTHbIe 3a7au B | — 2 neiicTBHA, NCTIONB3Ys 3aKOHBI U (DOPMYIIbI, CBSI3BIBAIOIINE (PU3UUECKHE
BEJIMYMHBI: HA OCHOBE aHAJIN3a YCIOBHS 33/1a4M 3aIMCHIBAaTh KPATKOE YCIOBUE, MOJACTABIATh (PU3NIESCKUE
BEJIMYMHBI B (OPMYNIBI U TPOBOJUTH PACUYETHI, HAXOIHWTH CIPABOYHBIC JAHHBIE, HEOOXOIUMBIE IS

pelICHMA 3aaa4, OCHUBATh PCATITUCTUIHOCTD HOJIyquHOﬁ @HBHHGCKOI\/JI BCINYHNHBI

1.8

pacrno3HaBaTh MPOOJIEMBI, KOTOPbIE MOXHO PEHIUTh MPU MOMOIIM (PU3NYECKHMX METOOB, B ONHCAHUU
HCCIIEIOBAHUS BBLAEIATh MPOBEPSEMOE MPEANOJOkKeHHe (TUNOTe3y), pa3iudyaTh WU HHTEPIPETHPOBATH
MIOJIyYEHHBIH pe3yabTaT, HAXOIUTh OLIMOKH B XOJI€ OIbITA, JIEJIaTh BHIBOJIBI 110 €0 pe3ysbTaTaM

1.9

MPOBOJUTH OMNBITHl [0 HAOMIOACHUIO (U3MYECKUX SIBICHMM WM (U3HMYECKUX CBOMCTB  Tell:
(dhopmMynupoBaTh MPOBEPSIEMbIE MPEANOI0KEHUS, COOMPATh YCTAHOBKY U3 MPEUI0KEHHOT0 000pyI0BaHuUs,
3aMMCchIBaTh X0 OTbITA U POPMYIUPOBATH BHIBOIbI

1.10

BBIIIOJIHATDE IMPAMBIC U3MCPCHUA C HMCIIOJIB30BAHUEM AHAJIOTOBBIX U III/I(l)pOBI)IX HpI/I60pOB, 3al1iChIBaTh

MOKa3aHus MPUOOPOB C YIETOM 3aJaHHOM aOCOFOTHON MOTPENTHOCTH U3MEPEHHI

1.11

MIPOBOJUTH HMCCIIEAOBAHUE 3aBUCUMOCTH OJHOM (M3MYECKON BEIMUYMHBI OT JPYrod € HCHOJb30BaHUEM
MPSMBIX U3MEPEHUH, y4acTBOBaTh B IUJIAHMPOBAHHHM Y4EOHOIO HCCIIEOBAHMS, COOMpPATh YCTaHOBKY M
BBITIOJIHATh HW3MEpPEHUs, Cleaysd MpeAsoKEHHOMY IUIaHy, (UKCHPOBaTh pE3Yy/NbTaThl MOJYy4YEHHOU
3aBUCUMOCTH (PU3MYECKUX BEJIUYMH B BHJE MPEATOKEHHBIX TaOnull ¥ TpaduKOB, J€NaTh BBIBOJIBI 110
pe3ylibTaTaM UCCIIeIOBaHU

1.12

IIPOBOAMTHE KOCBCHHBIC HU3MCPCHUSA (1)I/ISI/ILICCKI/IX BCJIIMYHH, CICOYys HpeHHOH(CHHOfI HHCTPYKLUU: IIpU
BBIINIOJIHCHHUH I/I3M€p€HI/II71 CO6I/IpaTb SKCIICPUMCHTAJIBHYKO YCTAHOBKY W BBIYUCIISITH 3HAYCHUC HCKOMOM
BCIINYHHBI

1.13

coOroAaTh MpaBuiia TEXHUKH 0€30MacCHOCTHU MpU paboTe ¢ 1adopaTOPHBIM 000pyAOBaHUEM

1.14

YKa3bIBaATh ITPUHIIUIIBI IEUCTBUS HpI/I60pOB Hn TCXHHYCCKHUX YCTpOﬁCTB, XapaKTCpU30BaThb IIPUHIHUIIBLI
JIeNCTBUSA HU3YUYCHHBIX HpI/I60p0B N TCXHUYCCKHUX YCTpOﬁCTB C MOMOIIBIO UX OMMUCAHUA, UCIIOJIb3YS 3HAHUA
0 CBOMCTBaxX (I)I/I3I/I‘-ICCKI/IX SIBIICHUH U H606XOI[I/IMLIG (I)I/ISI/ILIGCKI/IC 3aKOHBI U 3aKOHOMCPHOCTU

1.15

IPUBOJUTH NPUMEPHI (HaX0AUTh HHPOPMAIIUIO O MIPUMEpax) MPaKTHUECKOTO MCIOJIb30BAHUS (PU3NIECKUX




3HaHUU B TOBCETHEBHOW KM3HM JUIsl oOecriedeHusi Oe30MacHOCTH Ipu obpamieHuH ¢ npubopamu U
TEXHUYECKUMH YCTPONUCTBAMH, COXPAHEHHS 30POBBS M COOIIIOJICHUST HOPM SKOJIOTHYECKOTO TIOBEICHNUS B

OKpYKalollel cpene

1.16

OCYIICCTBJIATDH OT60p HCTOYHHUKOB I/IHq)OpMaIII/II/I B CCTHU I/IHTepHeT B COOTBCTCTBHU C 3aJaHHBIM
IIOMCKOBBIM 3allpoCOM, Ha OCHOBC HMCIOIIUXCH 3HAHUN H HYTGM CpaBHCHUA PA3JIMYHBIX HCTOYHUKOB

BBIIEIATH HHPOPMALUIO, KOTOPas SIBJISIETCS TPOTUBOPEUNBOM MITH MOXKET OBITh HEJOCTOBEPHOM

1.17

WCII0JIb30BAaTh MPU BBHINOJIHEHUH YYEOHBIX 3a/laHUi HAyYHONOMYJSPHYIO JUTEPaTypy (PU3HUECKOro
COJCpIKaHus, CIIPAaBOYHBIC MaTCpHajibl, pECYPChI CCTU I/IHTepHeT, BJIaACTH HpI/IéMaMI/I KOHCIICKTHUPOBAHUSA
TeKCTa, MpeoOpa3zoBaHus HHPOPMAIHN U3 OJHON 3HAKOBOM CHCTEMBI B IPYTYIO

1.18

co3ZaBaThb COOCTBEHHbIE KpaTKHE MUChbMEHHBbIE M YCTHBIE COOOIIEHHS Ha OCHOBE 2 — 3 HCTOYHHKOB
nHhopmanuu (GU3NYECKOTO COAEpXkKaHHs, B TOM 4HCIE MYyOJIMYHO JenaTh KpaTKUe COOOILIEHHUS O
pe3ynbTaTax MPOEKTOB WJIM Y4E€OHBIX HCCIEAOBAHMM, MPH 3TOM I'PAMOTHO HCHOJB30BaTh H3y4EHHBIH
MMOHATUWHBIN anmapat Kypca (PU3uKH, COMTPOBOIKIATh BBICTYIIJICHUE TTPE3CHTAIINCH

1.19

MpU BBIMOJHEHUHU Y4YEOHBIX MPOEKTOB U UCCIEAOBAHUNM paclpelensiTh OO0s3aHHOCTH B TIpymne B
COOTBETCTBUU C IOCTABJICHHBIMHM 3aJjauaMu, CJIEIUTh 3a BBHIMOJHEHHEM IUIaHA JCHCTBH, aJeKBaTHO
OIICHUBAaTh COOCTBEHHBI BKJaJ B JEATENBHOCTb TPYNIbI, BBICTPAUBaTh KOMMYHHUKATHBHOE
B3aMMO/ICICTBHE, YYUTHIBAsI MHEHUE OKPYXKAIOIIUX

8 KVIACC

Kox npoBepsiemoro

IIpoBepsiemble npeIMeTHBIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM 00pa30BaTe/ibHOM NPOrpaMMbl

pe3yJbTara OCHOBHOT'0 00111er0 00pa30BaHUs
1.1 HCII0JIb30BaTh MOHATHUS
1.2 pasnuyaTh SBJICHUS MO OMUCAHMIO UX XApPaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB, JEMOHCTPUPYIOLIUX




TaHHOE (PU3MUYECKOE SIBIICHUE

1.3

pacro3HaBaTh MNPOSIBICHHWE HW3YYEHHBIX (U3NYECKUX SIBICHHNA B OKPYKAIONIEM MHpPE, B TOM YHCIE
¢u3nvecknue SBICHHUS B MPHUPOJE, NMPH 3TOM IEPEBOJIUTH MPAKTUYECKYIO 3a7ady B y4eOHYIO, BBIJICISATH

CYIIECTBEHHBIE CBOMCTBA (pU3HAKN) (PU3HUECKIX SBICHUI

1.4

OTMCHIBATh M3YYECHHbIE CBOWCTBA TeNl U (U3NYECKUE SBIICHUS, MCIONb3YS (PU3NYECKHE BEJIUYMHBI, MPHU
OTNMCAHMUU MPABWILHO TPAKTOBATh (PU3NYECKUI CMBICI HCIIOJIb3YEMBIX BEIMYMH, 0003HAYEHUS U E€IUHUIIBI
(u3MUeCKuX BEIMYUH, HAXOAUTHh (OPMYJIbl, CBSI3bIBAIOLINE JAHHYIO (DU3MUECKYIO BEIUYHHY C JPYTUMHU

BEJIMYMHAMHU, CTPOUTH IPAPUKU N3YUYEHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEIUYUH

1.5

XapaKTepUu3oBaThb CBOIiCTBa TECII, (1)I/ISI/I‘ICCKI/IG SABJICHUA W NPOLECCCHI, UCIIOJB3ysA M3YYCHHBIC 3aKOHBI, IPHU

9TOM JIaBaTh CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA U 3aMUCHIBATH €TI0 MATEMAaTHYECKOE BBIPAKEHNE

1.6

OOBSCHATh (PU3MUECKHE MPOIECChl M CBOMCTBA TEJ, B TOM YHCIE M B KOHTEKCTE CHUTYaIMil MPaKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa: BBISABIATH MPUUMHHO-CIEACTBEHHBIE CBSI3H, CTPOUTH OOBsicHEeHHE u3 1 — 2
JIOTHYECKHX IIaroB ¢ MOMOIIbIO 1 — 2 N3y4eHHBIX CBOMCTBA (PU3NUECKUX SBICHUM, GU3NUECKUX 3aKOHA WU
3aKOHOMEPHOCTH

1.7

pemath pacu€THble 3a7aud B 2 — 3 IEeHCTBUSA, UCTIOJb3Yys 3aKOHBI U (POPMYIIbI, CBSI3bIBAIOIINE (PU3NUECKHE
BEJIMYMHBI: Ha OCHOBE aHajM3a YCIOBUS 3a/layd 3alHChIBaTh KPATKOE YCIOBHUE, BBIABIATH HEIOCTATOK
JMAHHBIX JJIS peUIeHUs 3a/1a4M, BHIOMPATh 3aKOHBI U (DOPMYIIbI, HEOOXOAUMBIE Ui €€ pellleHus, IPOBOINUTh
pacuéThl U CPaBHUBATH MOJTYYCHHOE 3HAYCHHE (PU3HUECKON BEIMUYUHBI C U3BECTHBIMU TaHHBIMU

1.8

paciIo3HaBaThb HpO6J'ICMbI, KOTOPBIC MOJHO pCIIWTh IIPU ITOMOIIHU (1)I/I3I/I‘ICCKI/IX MCTONOB, HCIIOJIb3Ys
OIIMCAHUEC HCCICAOBAHUA, BBIACIIATL HIPOBEPACMOC IIPCAIIOJIOKCHUC, OLUCHHUBATL IIPABUJIBHOCTL IIOPSAAKA
IMPOBCACHUA UCCIICIOBAHUA, ACJIaTh BBIBOAbI

1.9

IPOBOJUTH OIBITHI IO HAOMIONEHUIO (PU3NYECKUX SABJICHUN MM (PU3NYECKUX CBOWCTB Tel: (POPMYIUPOBATH
IpoBepsieMbIe MPENOJ0KEHNs, COOMPATh YCTAaHOBKY M3 MPEIOKEHHOTO 000pyI0BaHUS, OMMCHIBATH X0
OMbITa U GOPMYIUPOBATH BHIBOJIBI

1.10

BBITIOJIHATE IIPAMBIC HM3MCPCHUS C HCIIOJIb30BAHHMCM aHAJIOTOBBIX HpI/I60pOB n JaT4YUKOB (I)I/ISI/I‘IGCKI/IX




BEIIUYHH, CPABHUBATH PE3yIbTaThl U3MEPEHUN ¢ YIETOM 3aJaHHOM aOCOIFOTHOM MOTPEITHOCTH

1.11

IIPOBOJMTH HCCJICOBAHUE 3aBHCHUMOCTH OJHOW (DM3MUYECKON BEIMYMHBI OT APYrOW C HCIOIH30BAHHEM
IPSIMBIX H3MEPCHHI: TJIAHUPOBATh MCCIIEIOBAHNUE, COOMPATh YCTAHOBKY W BBHITIONHSATH U3MEPCHHS, CICTYSI
PEUI0KEHHOMY TUTaHY, (DUKCHPOBAThH PE3yJbTaThl IOJYICHHONW 3aBUCUMOCTH B BHUJIE TaOIHIl U rpadUKoB,
JIeNaTh BBIBOBI 10 PE3YJIbTAaTaM HCCIEA0BAHUS

1.12

OpOBOANTE KOCBCHHBIC HU3MCPCHUA (1)I/ISI/I‘I€CKI/IX BCJIIMYHH: IUIAHUPOBATh HU3MCPCHUA, CO6I/IpaTI)

OKCIICPUMCHTAJIbHYIO YCTAaHOBKY, CICOYS HpGI[HO)KeHHOﬁ HWHCTPYKIWH, U BEIYUCIIATh 3HAUYCHUC BEJIMYNHBI

1.13

coOIroAaTh MpaBuila TEXHUKHU 0€30I1aCHOCTHU IpHU paboTe ¢ 1a00paTOpHBIM 000PyA0BAHUEM

1.14

XapaKTepU30BaTh MPUHIIMIIBI AEUCTBUS U3YYEHHBIX NMPUOOPOB U TEXHUYECKHX YCTPOMICTB C ONMOPON Ha UX
OTMCAHUSA, WCIONb3YysS 3HAHUS O CBOMCTBaX (U3WYECKUX SBJICHUH M HEoOXOoauMble (QHU3NYECKHEe

3aKOHOMEPHOCTH

1.15

pacrno3HaBaTh MMPOCThIE TEXHUYECKHE YCTPOMCTBA U U3MEPUTEIbHbIE MPUOOPHI IO CXEMaM U CXEMaTHYHBIM
PUCYHKaM, COCTaBJISITh CXEMbI JIEKTPHUUECKUX IIETeil C MOCIe10BaTeNbHBIM U MapauIeIbHBIM COSAMHEHUEM
3JIEMEHTOB, pa3finyasl yCIOBHbIE 0003HAYEHUS 3JIEMEHTOB ANEKTPUUECKUX LEnei

1.16

IPUBOIUTH IPUMEPHI (HAXOAUTh MH(POPMALIMIO O MPUMEPAX) MPAKTUYECKOTO HCHOIb30BAHUS (DU3UUYECKUX
3HaHMM B TOBCEJHEBHOM >XM3HM Ui oOecrieuyeHUs Oe30MacHOCTH Mpu oOpalleHuu ¢ mnpubopamu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXpAaHEHHS 30POBbS U COOIIOACHUS HOPM DKOJIOTUYECKOTO TMOBEACHUS B
OKpY>Karolel cpese

1.17

OCYILIECTBIISATH MOUCK MH(popManuu GU3n4ecKoro coiepxanus B ceTu VHTepHET, HAa OCHOBE UMEIOIINXCS
3HAHUM U MYTEM CPaBHEHMs JOMOJHUTENbHBIX MCTOYHHMKOB BBIICNIATH MH(POPMAINIO, KOTOpas SBISETCS
IPOTUBOPEUMBOM UM MOKET OBITH HEJOCTOBEPHOM

1.18

HCIIOJIb30BaTh IIPU BbIIIOJIHCHUU y‘le6HBIX 3aJaHui HAaYyYHO-TIOMIYJIAPHYIO JIUTCPATYPYy (I)I/ISI/I‘IGCKOFO
COJCPpKaHUs, CIIPAaBOYHBIC MaTCpHAJIbl, PCCYPChl CCTU I/IHTepHeT; BJIaACTH HpI/IéMaMI/I KOHCIICKTUPOBAHU A
TCKCTa, HpeO6paBOBaHI/I$I HH(bOpMaHHH W3 OJIHOH 3HAKOBOM CHUCTEMBI B ApPYryro




1.19

CO3/1aBaTh COOCTBEHHBIC IUCHMEHHBIE M KpaTKHE YCTHBIE COOOIIeHus, o0000mas wuHpopMaImoo u3
HECKOJIbKUX MCTOYHHKOB (DM3MYECKOTO COJCpIKAaHUS, B TOM UYHUCIE MYOJUYHO TPEACTABIATH PE3YJIbTaThI
NPOEKTHONH WJIM HCCIIEAOBATEIBCKON JESTeIbHOCTH, TPU STOM TPAMOTHO HCIIOJIB30BaTh H3YyUEHHBIN

HNOHSITUMHBIN anmnapar Kypca (pU3uKu, COIPOBOXKAaTh BBICTYIJICHUE MPE3EHTalue

1.20

IIPH BBITIOJIHEHUN YYEOHBIX MPOEKTOB M MCCIEA0BaHUN (PU3MUECKUX MPOLECCOB PaCcpeesiTh 00sI3aHHOCTH
B IpylIie B COOTBETCTBUM C IIOCTABJICHHBIMH 33Jla4aMH, CJICIUTH 3a BBINOJHEHHWEM IUIaHa JEHCTBHU U
KOPPEKTUPOBaTh €ro, aJeKBAaTHO OICHUBATh COOCTBEHHBIN BKJaJ B JESATENHOCTb I'PYMIbI, BbICTpaUBaTh

KOMMYHHUKATHBHOC BSaHMOI[CﬁCTBHG, MMPOSABJIAA TOTOBHOCTH pa3pCliaTh KOH(l)J'II/IKTI:I

9 KJIACC

Kox npoBepsiemoro

IIpoBepsiemble mMpeAMeTHbBIE Pe3yJbTAThl 0CBOEHHSI OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl

pe3yJbTara OCHOBHOI'0 00111er0 00pa30BaHUs
1.1 WCIIOJIb30BaTh U3yYEHHBIC TIOHATHUS
12 pasnuyaTh SBJICHHS 110 OMMCAHUIO WX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB, JIEMOHCTPUPYIOIIHNX
' JTaHHOE (M3HYECKOE SIBJICHUE
pacro3HaBaTh MPOSBICHUE HM3YyYEHHBIX (M3UYECKUX SBICHHM B OKpYKAIOIIEM MHUpPE, B TOM YHCIE
1.3 (usnueckue sBIEHUS B MPUPOJE, MPU ITOM MEPEBOAUTH MPAKTHUUECKYIO 3a/1auy B y4eOHYIO, BBLACTATH
CYIIECTBEHHBIE CBOICTBA (MIPU3HAKN) (PU3NUECKUX SIBICHUI
OTIHMCHIBATh M3YUYEHHBIE CBOMCTBA Tel M (DU3UYECKUE SBICHUS, UCIONb3yd (PU3NYECKHE BEIMUYUHBI, MIPU
14 OTHMCAHUU TPABWILHO TPAKTOBaTh (PU3UYECKUI CMBICT HCIIOJB3YEeMbIX BEIUYHMH, OOO3HAYCHHS H
' €IMHULIBI (PU3NYECKUX BEIUYHMH, HAXOAUTh (JOPMYJIIbI, CBSA3BIBAIOLINE JAHHYIO (PU3UYECKYIO BETUUHHY C
JPYTUMU BETUYMHAMU, CTPOUTH IPaQUKN U3yUEHHBIX 3aBUCUMOCTEN (DPU3UMUECKUX BETUUHH
15 XapaKTepu30BaTh CBOMCTBA Tel, (PU3NUYECKHUE SBICHHS U MPOIIECCHI, UCIONb3Ys U3YUCHHBIE 3aKOHBI, TPU




9TOM JaBaTh CIIOBECHYIO (DOPMYITHPOBKY 3aKOHA ¥ 3aIMCHIBATH €T0 MATEMATUYECKOE BEIPAKEHUE

1.6

OOBSICHATH (PM3MUYECKHE TPOLECCHl M CBOMCTBA TEJ, B TOM YHCJIE€ M B KOHTEKCTE CHUTYaIlMid MPAKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa: BBIABIATH MPUYNHHO-CIICJICTBEHHBIE CBSA3H, CTPOUTH OOBSICHEHUE U3 2 —
3 JOTMYECKUX IIaroB ¢ TOMOIIBIO 2 — 3 U3y4eHHBIX CBOMCTBA (PU3MUYECKUX SIBICHUH, (PU3NUECKUX 3aKOHA

HJIK 3aKOHOMCPHOCTHU

1.7

pemath pacu€rHble 3a7ayu (OmMparomivecss Ha cUcTeMy M3 2 — 3 ypaBHEHHM), MCHOJb3ys 3aKOHBI U
(dhopmynbl, cBs3bIBatoIIMe (pU3MUECKHE BEIMYMHBI: Ha OCHOBE aHaIM3a YCJIOBMS 3a/lauM 3alKChbIBAaTh
KpaTKO€ YCJIOBHE, BBISBIIATh HEAOCTAIOUINE WM M30BITOUYHBIE JaHHbIE, BEIOMPATh 3aKOHBI U (POPMYIIBI,
HE0OXO0IMMBbIE JUIsl pEIIeHUs], TPOBOAUTH PACUEThl U OLIEHUBATh PEATHUCTUYHOCTh MOJYYEHHOTO 3HAYEHUS

(hbU3UYECKON BETUIMHBI

1.8

pacmno3HaBaTh TPOOJEMBI, KOTOPHIE MOXKHO PEIIUTh TPU TOMOIIM (PU3HMUECKUX METOJOB, HCIIOIb3Ys
OIMCaHWE HWCCIIEOBaHUS, BBIIEIATH MPOBEPIEMOE MPEANOIOKEHNE, OLIEHUBATh MPABUIBLHOCTh MOPSIKa
MIPOBE/ICHUSI UCCIIEIOBAHNS, JIENIaTh BBIBOIbI, HHTEPIPETUPOBATH PE3YIbTAThl HAOIIOIEHHI 1 OTIHITOB

1.9

MPOBOJIUTH OMBITHI O HAOMIOACHUIO (PU3MUYECKUX SBICHUH WIM (U3HYECKHX CBOWCTB TeI:
CaMOCTOSITEIHHO COOMPATh YCTAHOBKY U3 M30BITOYHOTO HabOpa 000pyAOBaHUs, OMUCHIBATH X0 OTIBITA U
€ro pe3ysabTaThl, (GOPMYIHPOBATH BBIBOIbI

1.10

IIPOBOJIUTH MPH HEOOXOAUMOCTH CEPHUIO NPSMBIX U3MEPEHUH, OTIPENIEIIss CpelHee 3HAUCHHE U3MEPSIeMO
BEeMYUHBI ((POKYCHOE pacCTOSITHUE COOMpAromIeil JUH3bI), 000CHOBBIBATH BHIOOP CIOC00Aa WM3MEpPEHUS
(M3mMepuTensHOTO IPHbOpPa)

1.11

IMPOBOANUTH UCCIICAOBAHUC 3aBHCUMOCTEH (1)I/I3I/IIIGCKI/IX BCJIMYHH C UCIIOJIb30BAHUCM IIPAMBIX H3MepeHHﬁZ
IIaHUPOBATb HCCIICAOBAHUC, CaAMOCTOATCIbHO CO6I/IpaTB YCTAaHOBKY, q)HKCHpOBaTB PE3YJIbTATHL
HOJ'Iy‘IGHHOfI 3aBUCHUMOCTH (1)I/I3I/I‘IGCKI/IX BCINYHMH B BHJC Ta6J'II/II_[I/I Fpaq)I/IKOB, JC€JIaTb BBIBOJBI IIO
pe3yiibTaTaM HCCICIOBaHUA

1.12

IMPOBOANUTL KOCBCHHBLIC HU3MCPCHUSA (I)I/I3I/I‘-ICCKI/IX BCJIMYHH: IUIAHUPOBATH HU3MCPCHUA, CO6I/IpaTB
OKCIICPUMCHTAJIbHYIO YCTAHOBKY W BBIIIOJIHATL HW3MCPCHUSA, CIICAYH HpeﬂHO)KCHHOﬁ HHCTPYKIUU,




BBIYUCIIAATh 3HAYCHHUC BCIWYMHBI W aAHAJIUM3HUPOBATL IIOJTYUCHHBIC PE3YyJIbTAThl C y‘IéTOM 3aI[aHHOf/'I

IOTPEUIHOCTH U3MEPEHUIN

1.13

coOIOIaTh MpaBwiia TEXHUKK 0E30MTaCHOCTH MPH paboTe ¢ JabopaTopHBIM 000pYJOBAHUEM

1.14

pa3nuYaTh OCHOBHBIC MPU3HAKH HM3YYCHHBIX (PU3UYECKHX MOJICNICH: MaTepHalibHas TOYKa, aOCOIFOTHO
TBEPAOE TENO, TOYEYHBI UCTOYHUK CBETA, JIy4, TOHKAs JIMH3A, IUIAHETapHasi MOJENIb aTOMa, HyKJIOHHas

MOJECJIb aTOMHOI'O A1pa

1.15

XapaKTepU30BaTh MPUHIMIIBI JEHCTBUS U3YYEHHBIX MPUOOPOB U TEXHUUECKUX YCTPOUCTB C ONMOPOIl Ha
UX OIKCAHUs, MCTOJIb3ysd 3HAHMSI O CBOMCTBAX (U3WYECKUX SBJIIEHUNH W HEOOXOoAUMblE (U3NYECKUE

3aKOHOMEPHOCTH

1.16

HCIIOJIb30BATh CXEMBl U CXEMATHYHBIE PUCYHKH M3YYEHHBIX TEXHUYECKHX YCTPOMCTB, U3MEPUTEIBHBIX
MpUOOPOB U TEXHOJIOTUYECKUX MPOILIECCOB MPU PEHICHUH Yy4eOHO-NPAKTUYECKUX 3a/ady, ONTHYECKHE
CXEMBI AJIs1 IOCTPOCHUS N300paXKEHUH B INIOCKOM 3€pKajie U COOMparoIei JIMH3e

1.17

MPUBOJUTE TPUMEPHl (HAXOJMUTh HMH(POPMAIMIO O TpUMEpax) MPAKTHYECKOTO HCIOJb30BaHUS
(M3UYECKUX 3HAHWUW B TIOBCETHEBHON >XM3HU Il obOecrieueHus Oe30MacHOCTH MpHU OOpamieHuu C
mpuOOpaMM W TEXHUYECKHMMH yCTPOWCTBAMH, COXPAHEHHUS 370POBbSI W  COONIOJCHUS HOPM
9KOJIOTMYECKOT0 TIOBEJICHUS B OKPY)KaIOIIEH cpe/ie

1.18

OCYILIECTBIISITh MOUCK HH(pOpManuu (PU3NUECKOro cojep:kaHus B ceTh HHTepHEeT, caMOCTOSATEIbHO
dbopMynupys TOHMCKOBBIH 3ampoC, HAXOJUTh IIyTH OINpEAENeHUs JIOCTOBEPHOCTH IOJyYE€HHOMN
uH(GOPMAIIMK HA OCHOBE UMEIOIIUXCS 3HAHUM U JOTOJHUTEIBHBIX UCTOYHIUKOB

1.19

UCIOJIb30BaTh MPHU BBHIMOJIHEHUU YYEOHBIX 3aJaHUN HAYYHO-TIOMYJSPHYIO JTUTEpaTypy (GU3NUYECKOTO
COJIepKaHus, CIIPaBOYHbIE MaTepUalbl, pecypchl ceTu MHTepHeT; BiaaeTh npuéMaMu KOHCTIEKTUPOBAHUS
TeKCTa, MpeoOpa3zoBaHus HHPOPMAIUHN U3 OJHON 3HAKOBOM CHCTEMBI B IPYTYIO

1.20

CO31aBaThb COOCTBEHHBIC IMMCHMEHHBIC U YCTHBIC COO6IJ.[€HI/I$I Ha OCHOBC I/IH(i)OpMaLII/II/I N3 HCCKOJIBKHX
HNCTOYHHUKOB (I)I/BI/I‘-ICCKOFO COACPIKaHUA, HY6J'II/I‘IHO MMPEACTABJIAITL PE3YJIbTATHI HpOCKTHOI\/’I nin
HCCIeI0BaTEIbCKOM ACATCIIBHOCTHU, IPHU OSTOM TI'PAMOTHO HCIIOJIB30BATh H3y‘leHHHI>i MOHATHHHBIN




amnmapar M3ydaeMmMoro paszaena (U3MKM M CONPOBOXKIATh BBHICTYIJICHHE NpPE3CHTAlMeld ¢ y4éTom

0COOEHHOCTEN ayAUTOPUU CBEPCTHUKOB

1.21

IpU BBINOJHEHHH YYeOHBIX TPOEKTOB M HCCIEAOBAHWN (HU3MUECKUX MPOIECCOB paCIpeNeNiTh
0053aHHOCTH B TpyIIE B COOTBETCTBUU C IOCTABJICHHBIMH 33Ja4aMU, CJIECIUTh 32 BBIOJIHEHUEM IUIaHA
NEUCTBUIM M KOPPEKTUPOBATh €ro, aJIeKBATHO OLIEHWBATh COOCTBEHHBIN BKJIAJ B JESTEIBHOCTh PYIIIBL,

BBICTPaNBaTh KOMMYHHUKATUBHOE B3aUMOJEHCTBHE, TPOSBIISAS TOTOBHOCTh pa3peliaTh KOH(INKTHI




IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

7 KIIACC
Kon Kon
paszena S eMenTa IIpoBepsiemble 3J1eMeHTHI COIePKAHUSA
®U3UKA U EE POJIb B IO3HAHWU OKPYXXAIOIIEIO MUPA

11 ®usnka — Hayka o npupoje. SBineHus npuponsl. Ousmyeckne SBICHUSA: MEXaHUYECKHE,
TEIUIOBbIE, AJIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBbIE
Ouznyeckue BeNWYMHBL. V3mepenue ¢usnyeckux BenuuunH. @Ousnueckue npUOOPHI.

12 [TorpemHocTs U3MepeHuil. MexxayHapoHas CUCTEMA €IUHUIL
EcrtecTBeHHOHAy4YHBIE METOJ TMO3HAHUS: HAOIOJEHHE, IOCTAaHOBKAa HAYYHOIO BOIPOCa,

1.3 BBIJIBIDKCHUE THIOTE3, SKCIEPUMEHT IO TPOBEPKE THUIOTE3, OOBSICHEHHE HAOII0IaeMOTO

1 SIBJICHUS

1.4 Onucanne PU3NYECKUX SBJICHUN C TTIOMOIIBIO MOIEICH
[IpakTnueckue pabOTHI:
#it#Par#t#l13mMepenne pacCTOsTHUIA.

15 #H##Par##l13mepenrne 00bEMa KUIKOCTH U TBEPAOTO TEa.
#H##Par###Onpenenenue pa3MepoB MallbIX Tell.
###Par###I3meperre TeMiiepatypbl MpH TMOMOIIM JKUJKOCTHOTO TEPMOMETpa M JaTdhKa
TEMIIepaTyphl

) IMEPBOHAYAJIBHBIE CBEJEHU A O CTPOEHUU BEIECTBA
2.1 ###Par###CTtpoeHre BelecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. OMBIThI, TOKAa3bIBAIOLIHNE




AUCKPCTHOC CTPOCHUC BCUICCTBA

#H##Par#H## | pmkenne yactuil BeriecTBa. CBs3b CKOPOCTH JBUXKECHUS YaCTHUIL C TEMIIEPATYPOH.

22 BpoyHOoBCKOE nBrkeHHE, TPDy3Hs
2.3 B3aumonelicTBue yacTuI BEIIECTBA: IPUTSDKEHUE U OTTAJIKUBAHUE
H#HH##Par#H#ArperaTHple COCTOSIHMS BEIIECTBA: CTPOCHUE Ta30B, KHUIKOCTEH U TBEPABIX
24 (kpucTamuinueckux) Tes. B3auMocBsI3p MKy CBONCTBAMHU BEIIECTB B PAa3HBIX arperaTHbIX
COCTOSIHUSIX U UX @TOMHO-MOJIEKYJIIPHBIM CTPOEHUEM
2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIbI
[IpakTueckue pabOTHI:
26 #H##Par#H###Onenka muaMerpa aToMa METOJIOM PsiIOB (C CToNb3oBaHUEM GoTorpaduii).
' #H##Par#H###OnbITh IO HAOTIOJEHUIO TETIOBOTO PACITUPEHUS Ta30B.
#H##Par#H##OnbITh IO 00HAPY)KEHUIO IEHCTBUSI CHIT MOJICKYJISIPHOTO TIPUTSHKEHUS
JIBWDKEHUE U B3AVMOJIEVICTBUE TEJI
3.1 Mexannueckoe IBUKeHHE. PaBHOMEpHOE U HEPaBHOMEPHOE JIBHXKEHUE
39 #H##Par###CxopocTh. CpellHsIsl CKOPOCTh NMPU HEPABHOMEPHOM JBWXKEHUM. Pacyér mytu u
' BPEMEHH JIBUYKEHUS
33 SIBnenue nHepuu. 3aKoH UHepIUK. B3aumMoneiicTBue Tes Kak MPUYMHA U3MEHEHUS CKOPOCTH
' JBUKEHHS Tel. Macca Kak Mepa HHEPTHOCTH Tela
34 #H##Par### 1 lnotHocTs BemiecTBa. CBsi3b IJIOTHOCTU C KOJMYECTBOM MOJIEKYJI B EAMHHIIC
' 00BEMa BelecTBa
3.5 Cuna KaKk XxapakTepHCTHUKa B3aUMOICHCTBUS Tell
3.6 Cuna ynpyroctu u 3akoH ['yka. i3mMepeHnne cuiibl ¢ MOMOUIbI0 JUHAMOMETpa
3.7 ##HPar###5IBnenne TAroteHus u cuwia TspkecTH. Cuia TSHKECTH Ha JpYyrux IulaHeTax. Bec

Tena. HeBecomocTh




3.8

Cuna tpenus. TpeHue cKoJbXEHUsI U TPEHUE NIOKOos. TpeHne B IPUPOJIE U TEXHUKE

3.9

H#HH##Par#H##CnoxxeHue cuil, HaMpPaBJICHHBIX 110 OJHOM MIPsAMON. PaBHOEHCTBYIOIIAs CHIT

3.10

[IpakTuyeckne paboOTHI:

OnpeneneHre CKOPOCTH PaBHOMEPHOTO JBIKEHUS (LIapUKa B JKUJIKOCTH, MOJIEIH
AIIEKTPUYECKOTO aBTOMOOWISI M Tak nanee). OmpeserieHne CpelHeld CKOPOCTH CKOJIBKEHUS
Opycka WIM IIapuKa MO HAKIOHHOMW miuockoctu. OmnpeneneHue MIOTHOCTH TBEPJOrO Tena.
OnbITEL, JAEMOHCTPUPYIOIIHME 3aBUCHUMOCTh pAcTsOKeHHs (AegopManiviv) MPYKUHBI  OT
MIPWIOKEHHOH CHITBI. OTIBITHI, IEMOHCTPUPYIOIIHE 3aBUCUMOCTE CHIIBI TPEHUS CKOJIBKCHHSI OT

BEca TeJla U XapakTepa COMPUKACAIOIINXCS TOBEPXHOCTEH

3.11

dusnueckne ABICHUA B IpUpOAC: NPUMEPLI ABMKCHHUA C PA3JIMYHBIMU CKOPOCTSAMU B JKUBOH M

HEXMBOW NPUPOJIE, NEWCTBUE CUIIBI TPEHUS B IPUPOJIE U TEXHUKE

3.12

TexHuyeckne yCcTpoucTBa: IMHAMOMETP, MOAIIUITHUKHI

JIABJIEHUE TBEPJIbIX TEJI, )KUJIKOCTEI 1 TA30B

4.1 JaBnenune TBEpaoro Tena. CriocoObl yMEHBIIICHUS M YBETUUCHUS JTaBIICHUS
4.2 JlaBneHue ra3a. 3aBUCUMOCTD JIaBJICHUS Ta3a 0T 00bEMa, TEMITEPaTyphl
43 [lepenaua maBneHwWst TBEPABIMH TElIaMH, >KHIKOCTAMH W ra3amu. 3akoH [lackams.
' [THeBMaTHUYECKHE MAIIMHBI
44 3aBUCUMOCTh  JIaBJICHHUS KHJIKOCTH OT TIYOMHBI. [ mapocraTmdyeckuid  mapajokc.
' CooOmaromuecs cocypbl. I uapaBnnyeckiue MexaHU3Mbl
Atmocdepa 3emun u arMmocdepHoe naBieHue. [IpuUUMHBI CyIIECTBOBAHMS BO3AYLIHOMN
4.5 o6onouku 3emiu. OnbiT Toppudeniu. 3aBUCUMOCTh aTMOC(EPHOTO TaBJICHUS OT BBICOTHI HA
yYpOBHEM MOps
4.6 N3mepenue atmocheproro gasnenus. [Ipubops! 11t u3mepeHus aTMocQepHOTo TaBICHUS
4.7 JleiicTBHE KUAKOCTU W Ta3a Ha MOTPYKEHHOE B HUX Teno. BrITankuBaromas (apXumenoBa)




cuia. 3akoH Apxumena

4.8

[InaBanue ten. BoznyxonnaBaHue

4.9

[IpakTuyeckne paboOTHI:

HccnenoBanue 3aBUCUMOCTH Beca Teja B BOJE€ OT 00bEMa MOTPYXKEHHOM B JKUJIKOCTh YacTU
tena. OmnpeneneHue BBITAIKUBAIOMIEH CHIIbI, ACHCTBYIOIIEW Ha TeNo, MOTPYXKEHHOE B
KUIAKOCTh. [IpoBepka HE3aBUCHMOCTH BBITAJIKMBAIOLIEH CWJIBI, JEHCTBYIOLIEH Ha TEJIO B
KUAKOCTH, OT Macchl Tena. OnbIThl, JEMOHCTPUPYIOLIME 3aBHUCHUMOCTh BBITAIKHBAIOIIEH
CHWJIBI, IECTBYIOIIEH Ha TEJIO B KUJKOCTH, OT 00bEMa NMOTPYKEHHOM B AKUAKOCTh YaCTH Tesa
U OT IUIOTHOCTH XUAKOCTH. KOoHCTpyHpoBaHue apeomeTpa Wi KOHCTPYMPOBAHUE JIOJAKU U
OTIpEeNIeNICHNE €€ TPY30TI0IbEMHOCTH

4.10

duszndeckue SBJICHUSI B pupoac: BIHUAHUC aTMOC(i)epHOl"O JaBJICHHUA Ha JKUBOH OpraHusm,

TJIaBaHUE PBIO

411

TexHudeckne  yCTPOMCTBA:  COOOIMAIOIIMECS  COCYABl, YCTPOWCTBO  BOJOTPOBO/IA,
TUAPABINYECKUN MTpecc, MAHOMETP, OapoMeTp, BEICOTOMED, MOPIIHEBOM HACOC, apEOMETP

PAGOTA, MOITHOCTD, DOHEPT' U

5.1 Mexanuveckast pabora

5.2 MexaHn4deckass MOIIHOCTD

5.3 [IpocThie MeXaHU3MBI: pbIUar, 6JOK, HAKJIOHHAs TIOCKOCTh. [IpaBmiio paBHOBECHS phlyara

5.4 [IpumeHeHue npaBuiia paBHOBECHS pblyara K OJI0Ky

55 «3omnotoe npaBuio» MexaHuku. KoadduimeHT nose3Horo aelcTBus MexaHu3MmoB. [IpocTeie
' MEXaHU3MBbI B OBITY U TEXHUKE

5.6 [loTreHumanbHas SHEPTUU TeJa, HOIHATOTO HaJ 3eMIIEN

5.7 Kunernueckas sHeprus

5.8 [TonHast MexaHuyecKasi JHEPrusl. 3aKOH U3MEHEHUS M COXPAaHEHHSI MEXaHMYeCKON dHEPTHH




[IpakTuyeckue pabOTHI:
5.9 #H##Par###Onpenenenue padboOThl CUIbl TPEHUS IMPU PABHOMEPHOM JIBIKEHHHM Tela IO
' FOPU30HTAIBHOW TOBEpXHOCTU. MccienoBaHue yCIOBH paBHOBecus pbluara. M3mepenue
KII/l HaknoHHOM MIIOCKOCTH. V3yueHue 3aKk0Ha COXpaHEHHs] MEXaHUYECKOW SHEPIUU
5.10 ®u3ndecKue SBICHUS B IPUPOJIE: PbIYArk B TEJIC YEJIOBEKA
511 Texnuueckue ycTpoilcTBa: pblyar, MOABM)KHBI W HENOABWKHBIM OJIOKH, HaKJIOHHAs
' IJIOCKOCTh, POCThIE MEXaHU3MBI B OBITY
8 KVIACC
Kon Kon
IIpoBepsieMblIe 3JIEMEHTBI COAEPKAHUS
paszziena 3JIeMeHTa
TEIIIOBBIE ABJIEHWA
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETHYECKON TEOPUM CTPOCHHMS BellecTBa. Macca u
6.1 pa3Mepsl MOJIEKYIL. OnpITsl, IO ATBEPIK JAIOLIHE OCHOBHBIE II0JIOKECHHUS
MOJIEKYJIIPHOKUHETUYECKON TEOPUU
6.2 Mojenu TBEPIOro, KUAKOIO M ra3000pa3HOro CoCTosHUM BemecTBa. Kpucramimueckue u
6 .
aMmopdHBIC TeIa
6.3 OObsicHEeHHE CBOMCTB Ta3oB, KHMJAKOCTEH M TBEPABIX T Ha OCHOBE IOJIOXKEHHI
MOJIEKYJIIPHOKUHETUYECKON TEOPUU
6.4 CMaunBaHue U KalWUISPHBIE SIBICHUS
6.5 TeroBoe paciIMpeHe U cxKaTHE




6.6

Temnepatypa. CBsi3b TEMIIEPATypbl CO CKOPOCTHIO TEIJIOBOTO JABUKEHHUS YaCTHI]

Buyrpennss sHeprus. CrocoObl M3MEHEHMsSI BHYTPEHHEH OJHEpPruM: TeIvionepenaya U

0.1 COBepIIEeHHE PaboTHI
6.8 Buner Temonepenadyn: TeIIONPOBOHOCTh, KOHBEKITUS, H3TyICHUE
6.9 KonunuecTBo TemaoTel. Y ielbHas TEMIOEMKOCTh BEI[ECTBA
6.10 TennooOMeH U TETUIOBOE paBHOBECHE. Y paBHEHHUE TETNIOBOTO OanaHca
6.11 [TnaBneHne 1 OTBEpACBaHNE KPUCTAUTMICCKUX BEIICCTB. Y ICNIbHAS TEIUIOTA TUIABJICHUS
6.12 [TapooOpazoBanne wu  koHaeHcamus. Mcmapenwe. Kunenwe. VYaenpHas  Teruiora
' mapooOpazoBaHus. 3aBUCHUMOCTh TEMITEPATyphl KUTICHHUS OT aTMOC(EPHOTO JaBJICHUS
6.13 Bnaxxnocts Bo3myxa
6.14 DHeprus TOIIUBA. Y IeibHAs TEIJI0Ta CTOPAHUS
6.15 [Ipunnumer pabotel TemmoBbix aurarenei KIIJ[ temmoBoro pasuratens. TerutoBbie
' JIBUTATEIH | 3aIIUTa OKPYKAIOIICH CPeIbI
6.16 3aK0oH COXpaHEHUs U MIPEBPAIICHHs SHEPTHHU B TEIUIOBBIX MPOIIeccax
[IpakTrueckue paboOTHI:
#H##Par#H##OnbITh IO 0OHAPY)KEHUIO JIEHCTBUS CHJT MOJICKYJIIPHOTO TIPUTSHKCHUS.
#H#Par###OnbIThI 110 BHIPAILIMBAHUIO KPUCTAIIOB MOBAPEHHOMN COJIM HITU caxapa.
6.17 #H##Par####OnbIThl 110 HAOIIOICHUIO TETUIOBOTO PACIIMPEHHS Ta30B, KHJIKOCTEH M TBEPIBIX

TE.
#H##Par###Onpenenenue napneHus Bo3Ayxa B OaJIJIOHE MITPUIIA.
H#HHH#Par###OnbIThl, 1eMOHCTPUPYIOIINE 3aBUCHMOCTh JaBIEHHUS BO3JyXa OT ero oonéMma u

HarpeBaHHus UJIN OXJIAKACHU.




###Par###l IpoBepka TUNOTE3bl JMHEWHOW 3aBUCHMOCTH JUIMHBI CTOJIOMKA XHUIKOCTH B
TEPMOMETPHYCCKOH TPyOKE OT TeMIIepaTypHhI.

#HH##Par#H#HabOmonenne W3MEHEHUS  BHYTPEHHEH HHEpruM Tejda B pe3yjbTaTe
TeIUIonepeiau U paboThl BHEITHUX CHIL.

#H##Par#H#lccnenoBanre sSBIEHUS TEIJIOOOMEHA MPU CMEIIMBAHUU XOJIOJHOW M TOPSYEH
BOJIBI.

#H#Par#H##OnpeneneHue KoJIMUECTBA TEIUIOTHI, TIOJYYEHHOTO BOJOW MPHU TEIIOOOMEHE C
HarpeThIiM METAJUTMYECKUM IHIIHHIPOM.

#HH#Par#H##Onpenenenue yenpHON TEMIOEMKOCTH BEIIECTBA.

#H##Par#Ht#lccnenoBanue mporecca HCIapeHHUs..

#H##Par#H##OnpeneneHne OTHOCUTETHFHOMN BIAXKHOCTH BO3TyXa.

#H##Par#H###OnpeneneHue yaenbHON TEIUIOTHI IJIABJICHUS JIbJa.

duszndeckue SIBIICHHUSI B npupoac: MOBEPXHOCTHOC HATAXKCHHUEC W KAIIUJIJIAPHBIC SABJICHHUA B

6.18 MpUpPOJIe, KPUCTAIUIBI B Tpupoje, usnydeHue CoJiHIA, 3aMep3aHHe BOJOEMOB, MOPCKHE
Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, WHEs, CHera.
TexHuueckre  yCTPOWMCTBA:  KamWUIAPBL, TPUMEPHI  UCIOJIB30BaHUS  KPUCTAILIOB,
6.19 KHUJIKOCTHBI TEPMOMETp, JAaTYUK TEMIIEPaTyphl, TEPMOC, CHUCTEMa OTOIUICHHS JIOMOB,

TUTPOMETPBI, ICUXPOMET, MapoBas TypOUHa, IBUTAaTEIh BHYTPEHHETO CrOPaHUSI.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHWSA

7.1 DnexTpusanys Tein. J[Ba poaa sJeKTpUUYECKUX 3apsI0B

25 BsaumoneiictBue 3apspkeHHBIX Tenl. 3akoH KyrnoHa (3aBUCHMMOCTh CHJIBI B3aHMMOJCHCTBHUS
' 3apsHKEHHBIX TeJ OT BEJIMYMHBI 3apsiIOB U PACCTOSIHUS MKy TeJIaMu)

7.3 Onekrpuueckoe mnojue. Hanpsok€HHOCTh snektpuyeckoro mnodis. [lpuHnun cymepno3unuu




AIEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)

Hocurenu »snekTpuueckux 3apsnoB. DJIEMEHTApHBIN siekTpuyeckuil 3apsia. CTpoeHwue

4 atoma. [IpoBOAHMKY U JUAIIEKTPUKU

7.5 3aK0H COXpaHEHUs AMEKTPUIECKOTO 3apsiaa

76 DONEeKTpUYeCKU TOK. YCIOBHUS CYLIECTBOBAHHUS JJIEKTPUUYECKOTO ToKa. VICTOUHMKH
' MTOCTOSIHHOTO TOKa

27 JlefcTBUS 3IEKTPUYECKOrO TOKa (TEIIOBOE, XUMUUECKOE, MarHUTHOE). DIEKTPUUECKUN TOK
' B JKUJKOCTSX M ra3zax

7.8 Onektpuyeckas nenb. Cuia Toka. DNEeKTPUIECKOE HANPSKEHHE

7.9 ConpoTuBieHHe MPOBOJHHUKA. Y IEIbHOE CONTPOTUBJICHHE BEIECTBA

7.10 3akon OMa 1t y9acTKa 1enu

7.11 [TocnenoBarenbHOE W ApAIIETHHOE COSAMHEHUE MIPOBOTHUKOB

7.12 PaboTa 1 MOIITHOCTH ANIEKTpUUECKOTo TOKa. 3akoH J[koymst — Jlenna

213 DneKTpuuecKkue Lenu U TNOoTpeOuTenu siekTpuyeckoil sHeprun B ObiTy. KopoTkoe
' 3aMbIKaHUE

7.14 [TocTosiHHBIE MarHUTHI. B3anMoaelicTBHE MOCTOSTHHBIX MAarHUTOB

7.15 MaruutHoe noje. MarautHoe mnosie 3eMJId ¥ €ro 3HaYeHUe JJ1s )KU3HHU Ha 3emiie

216 OmnsiT DpcTena. MarHuTHOE MoJie EKTPUYECKOro Toka. [IpuMeHeHue 3J1eKTpOMarHuToB B
' TEXHUKE

217 JlelicTBrE MarHUTHOTO IOJISI HA IPOBOJAHMK C TOKOM. DJIEKTPOABUIaTENb IIOCTOSHHOTO TOKA.
' Hcnonb30BaHNe IEKTPOABUraTENEH B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE

7.18 Oneiter @apanes. SIBneHue snekTpoMarHuTHON MHAYKIUU. [IpaBuio Jlenna




7.19

OnexrporeHepatop. CrnocoObl MOMYYEHUsT DICKTPUYECKON SHEPruu. DIEKTPOCTAHIUH Ha

BO300HOBJISIEMBIX HCTOYHHUKAX OHECPruun

7.20

[IpakTuyeckne paboOTHI:

OmnbITH IO HAOTIOICHHUIO IEKTPU3AIMH TEJI MHAYKIHEH U TIPU COMPUKOCHOBEHHH.
HccnenoBanue neiicTBUS IEKTPUIECKOTO TTOJIS HA IPOBOAHUKH U TUDIIEKTPUKH.

COopxka u mpoBepka pabOThI AMEKTPUIECKOM MU MOCTOSHHOTO TOKA.

W3mepeHune u peryinmupoBaHue CHIIBI TOKA.

W3mepeHune u peryaupoBaHue HAPSHKCHUS.

HccnenoBanne 3aBUCHMOCTH CHIJIBI TOKA, HIYIIETO Yepe3 PEe3UCTOpP, OT COMPOTHBIICHUS
pe3ucTopa M HaNPsDKEHUS Ha PE3UCTOPE.

OmnBITHL, JEMOHCTPHPYIOIIHE 3aBUCHMOCTD JIEKTPHUECKOTO CONMPOTHUBIICHHS MMPOBOJIHUKA OT
€r0 JUTHHBI, TUTOTIAIH TIOTIEPEYHOTO CEUCHHS U MaTepHaa.

[IpoBepka mpaBuia CIOXKEHHS HANPSDKEHUH TPU TMOCIEIOBATEIFHOM COCTUHEHUU JBYX
pesuctopoB. [IpoBepka mpaBwia i CHJIBI TOKA MPH TapaJUIebHOM COCTUHCHUU
pesuctopoB. OrmpenerneHue pabOThl 3JICKTPUYECKOTO TOKA, HWAYIIETO Yepe3 pe3UCTOop.
OmnpeeneHre MOIITHOCTH AJIEKTPUYECKOTO TOKA, BBIACIIEMON Ha pesuctope. MccnenoBanue
3aBHCHMOCTH CHIJIBI TOKA, WAYIIETO Yepe3 JaMIIOUuKy, OT HaNpsDKeHUs Ha Hell. OnpeneneHue
KII[ narpeBarens. MccienoBaHue MarHUTHOTO B3aMMOJICWCTBUSI TIOCTOSIHHBIX MarHUTOB.
W3yueHre MarHUTHOTO TIOJISI MIOCTOSTHHBIX MAarHUTOB MPU WX OOBEAMHEHUHM M Pa3JICIICHHH.
HccnenoBanue JeHCTBHS AJIEKTPHYECKOTO TOKA HAa MArHUTHYK CTpesiky. OTbITHI,
JIEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIBI B3aMMOJCHCTBHS KaTYIIKH C TOKOM M MarHUTa OT
CWJIBI TOKa M HAampaBleHUS TOKa B Karyiike. V3yueHue NeHCTBUS MAarHUTHOTO TOJS HA
POBOJHUK ¢ TOKOM. KOHCTpyrpoBaHue u nu3yueHue paboThl aieKkTpoiBurarens. M3mepenue

KHI[ BHCKTpOI[BHFaTCHLHOﬁ YCTaHOBKH. OnbIThI 1o HNCCICA0BAaHUIO SABJICHUA




JJIEKTPOMArHUTHOM MHIYKIMU: MCCIIEIOBAaHNE W3MEHEHUM 3HAYCHUS W HaIpaBJICHUS
WHYKITAOHHOTO TOKa
dusnyeckue SBJICHHUS B MPUPOJIC: DIICKTPUUCCKHE SIBJICHUS B aTMocdepe, JICKTPUIECTBO

7.21 JKUBBIX OPraHU3MOB, MarHUTHOE IT0JIC 3eMIIH, JPEi( MOJIFOCOB, PO MATHUTHOTO TTOJISI ISt
YKWU3HU Ha 3eMJie, TOJIIPHOE CUSTHUE
TexHuueckre YCTpPOMCTBA: DJIEKTPOCKOI, aMIEpPMETp, BOJIBTMETP, PEOCTaT, CUETYUK

7 29 AIEKTPUIECKOM SHEPTUH, ANEKTPOOCBETUTEIHHBIC pUOOPHI, HarpeBaTelIbHbIC

' AMEKTPONpUOOPsl  (IPUMEPHI),  DIEKTPUUYECKUE  MPEIOXPAHUTEIH,  DIEKTPOMArHUT,
AIEKTPOIBUTATEIh TOCTOSTHHOTO TOKA, TEHEPATOP MOCTOSHHOTO TOKA
9 KJIACC
Kon Kon
[IpoBepsieMbie 37IEMEHTHI COJICP>KAHMS
pasnena JJeMEHTA
MEXAHUWYECKUE SIBJIEHWSI
8.1 Mexanudeckoe ABrmxkeHne. MatepuanbHas Touka. Cucrema oTcuéra
8.2 OTHOCHTENBLHOCTh MEXAHHYECKOTO ABIKEHUS
8 8.3 PaBHOMEpPHOE IPAMOJIMHEHOE TBHYKEHUE
8.4 #it#Par#t#HepaBHOMEepHOE NpsMOIMHENHOE ABWKeHUE. CpeaHsis ¥ MIHOBEHHAs CKOPOCTh
' Teja IPH HEPABHOMEPHOM JIBHOKCHUH
8.5 VYckopenue. PaBHOyCKOpEeHHOE MPSAMOIUHENHOE IBU)KEHUE
8.6 ##Par###Coooanoe magenue. OnbITol INaauies




###Par###PaBHoMepHOEe JBWKEHHE IO OKpykHOcTH. llepmonm um wacrora oOpaiieHus.

8.7 JIuneitnas u yriioBast CKOpocTu. LIeHTpocTpeMUTENbHOE YCKOPEHHE
8.8 [lepsrlii 3akon HproToHa
8.9 Bropoii 3akon HeroroHa
8.10 Tperuit 3akon HetoToHa
8.11 HH#APar###] [puHIMIT CYTIEPIIO3UITUN CUIT
8.12 Cuna ynpyroctu. 3akoH ['yka
#H##Par###Cuna TpeHus: cuila TPEHUS CKOJBKEHUS, CHJIa TPEHUS MOKOS, APYrue BHJIBI
8.13 TpeHus
8.14 #H##Par###Cua TSYKECTH U 3aKOH BCEMUPHOTO TATOTEHUS. Y CKOpEHHE CBOOOIHOTO MaeHUS
8.15 JBmxenue miaanetr Bokpyr Cousnna. Ilepas kocmuyeckas ckopocTb. HeBecomocTh u
' HeperpysKu
8.16 PaBHOBecne MaTepuanbHOM TOYKH. AOCOTIOTHO TBEPAOE TEJIO
817 ###Par#t#PaBHoBecre TBEPIOTO Tena C 3aKPEIUIEHHOW OChIO BpaimieHus. MOMEHT CHIIBL.
' LleHTp TsKECTH
8.18 Nmnynbe Tena. U3menenue nmiynbea. UMIyabe cribl
8.19 3aK0H COXpaHEHUS UMITYJIbCA
8.20 HHHPar###PeakTUBHOE IBIKEHUE
8.21 Mexanudeckasi paboTa U MOIITHOCTb
8.22 PaGora cun tsxecTH, ynpyroctu, TpeHus. CBsi3b SHEPTUU U pabOThI
8.23 IToTeHumanpHast SHEprys Tea, MOAHATOr0 HaJl HOBEPXHOCTHIO 3eMIIH
8.24 IloTeHmanpHas SHEPIUs CKATON NPYKUHBI
8.25 ###Par###Kunernyeckas sHeprus. Teopema 0 KHHETUYECKON SHEPTUU




8.26

##H#Par###3akoH COXpaHEHUsI MEXaHUYECKOM SHEprun

8.27

[IpakTuyeckne paboOTHI:

Omnpenenenre cpeHel CKOPOCTH CKOJIbXKEHUS OpYyCKa MM JIBUYKEHUS IIapuKa 110 HAKIIOHHOU
wiockocTy. OnpezeneHue yCKOpeHusl Tella P PaBHOYCKOPEHHOM JABMKEHUU 110 HAKIIOHHOM
IJIOCKOCTH.

WccnenoBanue 3aBUCUMOCTH IYTH OT BpPEMEHHM IpPH PaBHOYCKOPEHHOM JBUXKEHHM 0€3
HA4aJIbHOM CKOPOCTH.

[IpoBepka runoTessl: €ciy Mpu PaBHOYCKOPEHHOM JIBUYKEHUH 0€3 HaualbHOW CKOPOCTH IYyTH
OTHOCATCSL KaK psAJ HEYETHBIX 4YHCEN, TO COOTBETCTBYIOIIME IPOMEXKYTKH BpPEMEHH
OJINHAKOBBI.

HccnenoBanue 3aBUCUMOCTU CHJIBI TPEHUSI CKOJIbXKEHHUS OT CHJIbI HOPMAJbHOTO JIaBJICHMSL.
Omnpenenenve kodpduirieHTa TpeHus CKojJbkeHusa. OmnpeneneHue KECTKOCTU TMPYKUHBI.
Omnpenenenne pabOTHI CUIIBI TPEHUS IIPU PABHOMEPHOM JABM)KEHUH TeJla M0 TOPU30HTAIbHOMN
noBepxHocTu. OmpeneneHue pabOTBl  CHWIIBI  YOPYrocTH MpU  HOAbEME Ipy3a C
HCIIOJIb30BAHNEM HEIOIBUKHOTO U MOJIBUXKHOIO OJIOKOB

8.28

dusznueckue sBJICHUA B npupoac: IMIpUIMBBI H OTJIHMBBI, ABHXKCHHUC IIJIAHET ComHeuHoM
CUCTEMBI, PCAKTUBHOC ABUXKCHHUEC XHNBBIX OPraHU3MOB

8.29

Texuuyeckue ycTpoicTBa: CHUAOMETpP, AATYMKU IOJOXKEHHS, PACCTOSIHUS U YCKOPEHUS,
paKkeTsl

MEXAHUYECKHUE KOJIEFAHWA 11 BOJIHBI

KonebarensHoe JABHUKCHUC. OcHOBHEIE XApPaKTCPUCTUKHU KOJIEOaHUH: nepuoa, 4acToTa,

9.1
aMIUIATY /A
9.2 MareMaTHueCcKiil U NpPYXUHHBIH MasTHUKHU. [IpeBpaiieHue sHepruu mnpu KosedaTeabHOM
' TIBIKEHUHT
9.3 3aryxaromue Kosebanusi. Beinyx/1eHHbIe Kosiebanus. Pe3oHaHc




Mexanndeckre BoaHBL CBOMCTBA MEXaHUYCCKUX BOJIH. HpOZ[OJIBHBIe U MOIICPCUHBIC BOJIHEI.

9.4 JlnuHa BOJHBI M CKOPOCTh €€ pacmpocTpaHeHus. MexaHWdecKre BOJHBI B TBEPIOM TeJe,
CECMUYECKHUE BOJIHBI

9.5 3Byk. ['poMKkoCTh 1 BbIcOTa 3BYKa. OTpaxeHue 3ByKa

9.6 WudpasByk u ynpTpa3sByk
[IpakTueckue pabOTHI:
OmnpeneneHne 9acTOTHI U MIEPHOa KOIeOaHH MaTeMaTHYeCKOTO MasiTHHUKA.
OmnpeneneHne 9acTOTHI U MIEpHOa KoJIeOaHU PY>KUHHOTO MasTHUKA

9.7 HccnenoBanue 3aBHCUMOCTH Tieproia KoJieOaHMd TOJBEIIEHHOTO K HUTH Tpy3a OT JITHHBI
HUTH. VccnenoBanne 3aBUCHMOCTH TIEpHOAA KoJieOaHWH MPY)KUHHOTO MasTHUKA OT MacChl
rpy3a. [IpoBepka HE3aBHCHMOCTH TiepuoJia KoJeOaHWid Tpy3a, MOJBEHICHHOTO K HUTH, OT
Macchl rpy3a U KECTKOCTH NPYKUHBL. MI3MepeHne yCKkopeHus: CBOOOTHOTO MaeHHs

0.8 Ousnyeckue SBICHUS B TPUPOJIE: BOCIPUSNTHE 3BYKOB IKUBOTHBIMH, 3E€MIIETPSICEHUE,
ceiicMrYecKkre BOJIHBI, IIyHAMH, 9XO0

9.9 TexHu4ueckune ycTpoicTBa: 9X0JI0T, UCIIOIB30BAHNUE YIIBTPA3BYKA B OBITY U TEXHUKE

10

OJIEKTPOMATI'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

10.1 DJIEKTPOMATrHUTHOE TOJIe. DJICKTPOMArHUTHBIC BOJTHBI. CBOWCTBA JIEKTPOMArHUTHBIX BOJIH

10.2 [Ixaa 371eKTpOMarHUTHBIX BOJIH

10.3 DnexTpoMarHuTHas pupojaa ceera. CkopocTh cBeta. BoaHOBEIE CBOWCTBA cBETa

10.4 [IpakTuyeckue paboOThI:
' N3yueHre CBOMCTB AJIEKTPOMArHUTHBIX BOJIH C MOMOIIBEO MOOWIIBHOTO TesedoHa

105 duznyeckue SIBIEHUS B PUPOJIe: OMOIOTUYECKOE AeUCTBHUE BUAUMOTO, YABTPa(pUOIETOBOTO
' Y PEHTT'€HOBCKOTO U3ITyYeHHIA

10.6 Texnudeckue ycTpoHCTBa: UCTIOIB30BAHUE IJEKTPOMATHUTHBIX BOJIH JJISi COTOBOM CBSI3U




CBETOBbBIE ABJIEHUA

111 JlyueBas monens cBera. MIcTOUHMKM CBETa

11.2 [IpssmonuHeHOE pacpoCTpaHEHHUE CBETA

11.3 OTtpaxenue cera. [1nockoe 3epkaiio. 3aK0H OTpaKEHHS CBETA

11.4 [Ipenomnenue cBera. 3akoH npenomieHus cBera. [lojiHoe BHyTpeHHEee OTpakeHHEe CBETa

11.5 JIunza. Xop nyden B JIMH3€

11.6 Ontrueckas cucrema ¢oToarnmapara, MUKPOCKOTIA U TEJIECKOTa

11.7 I'ma3 kak ontuyeckas cucteMa. bau3opykocTh U JAIbHO30PKOCTh

118 Paznoxenne Gemoro cera B criektp. OnbiTel HetoToHa. ClioskeHHE CIEKTPAbHBIX IIBETOB.

' Jlucrniepcust cBeTa
1 [IpakTuueckue paboOTHI:

#H##Par#H#lccnenoBanne 3aBUCUMOCTH yIIa OTPAKCHHUS CBETOBOTO JIy4a OT yrija MaJCHHS.
#H##Par#H#13ydenne xapakTepuCcTUK H300paKEHUS TIPEAMETa B TUIOCKOM 3epKajie.
#H##Par#Ht#lccnenoBanne 3aBUCUMOCTH yTJiia MPEIOMIICHHS CBETOBOTO JIyda OT YTJIa MMaJIeHUs

119 Ha TPaHUIIE «BO3AYX — CTEKIIO».

' #H#Par#Ht#1 lonyuyenre n300paxeHU# ¢ TOMOIIBI0 COOMPAOIICH JIMH3BI.
#H#Par#H##OnpeneneHue GOKYCHOTO PaCCTOSIHUS M ONITHYECKON CHJTBI COOMPAOIICH JTNH3HI.
#H##Par#H###OnbITHI IO Pa3I0KEHUIO OCJIOr0 CBETa B CIICKTP.

#H#HPar#H##OnbITH 110 BOCIIPUATHIO I[BETA MPEAMETOB IIPH MX HAOIIOJACHHH Yepe3 I[BETOBbIC
bUIBTPHI
11.10 Ouznyeckue sBiieHus B mpupoxe: 3armeHuss Conuna u JIyHbl, 1BeTa Ten, ONTHYECKHE
' sBJIeHHs B aTMoc(epe (1BeT HeOa, pedpakius, paayra, MUPax)
11.11 TexHuueckue ycTpoicTBa: 0UKH, NEPUCKOT, (hoToanmnapar, ONTHYECKHUE CBETOBOIbI
12 KBAHTOBGIE SABJIEHUA




12.1

OmnbiThl Peszepdopra u muranerapuast Mosens atomMa. Mozens aroma bopa

12.2 Hcnyckanue u nornomeHne ceera aromoMm. KpanTtel. JInHe4aTsie CIEKTPEI

12.3 PagnoaktuBHOCTB. Anb(a, 6eTa- 1 raMMa-u3ITydeHHS

12.4 Crpoenue aToMHOro siapa. HykinoHHas Moenb aTOMHOTO siipa. M30Tonsl

12.5 PapnoaktuBHbIe ipeBpaienus. [lepuon nosypacnaia aTOMHBIX s11€p

12.6 SnepHble peakiyu. 3aKOHbI COXpPaHEHUs 3apsAJ0BOI0 U MAaCCOBOTO YHCET

12.7 DHeprus CBs3U aTOMHBIX siiep. CBsA3b MAcChl U SHEPTUU

12.8 Peakmuu cuntesa u nenenus saep. Mcrounmku sneprun CoJiHIa U 3BE3NT

12.9 SAnepHas sHepreTtuka. JleiicTBHE paAOaKTUBHBIX U3IyYEHUN HA KUBbIE OPraHU3MBbI
[IpakTueckue pabOTHI:
HaGnroneHune crijionIHbIX U IMHEHYAThIX CIIEKTPOB U3ITy4EHUS.

12.10 HccnenoBanne TPEKOB: UW3MEPEHHUE DOHEPTUM YACTHIBI IO TOPMO3HOMY TMyTH (IO
dboTtorpadusim).
V3mepeHne paaroakTUBHOTO oHa
dusnueckue sBJICHUS B MPUPOJIC: €CTECTBEHHbIH paAMOaKTUBHBINA (OH, KOCMUYECKUE JIyUH,

12.11 paZMOoaKTUBHOE W3Iy4YE€HHE MPUPOJHBIX MUHEPAJIOB, JEHCTBUE PAaJIUOAKTUBHBIX H3Iy4EHUH
Ha OpraHu3M 4eJIoBeKa

12.12 TexHuueckue ycTpoicTBa: CIEKTPOCKOI, MHANBUIYAJIbHBIN 103UMETp, Kamepa Buibcona




MPOBEPAEMBIE HA OI'D 110 ®U3UKE TPEFOBAHMS K PE3YJIBTATAM OCBOEHHSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI OCHOBHOI'O OBIIIEI'O OGPA3OBAHUA

Konx nposepsiemoro
TpeOoBaHUs

IIposepsiemble TPeOGOBaHHUsI K MPEAMETHBIM pe3yJibTaTaM 06a30BOr0 YPOBHSI 0CBOEHHS OCHOBHOI
o0pa3oBaTeIbHOI POrPaMMbl OCHOBHOTO 00111ero o6pa3oBanus Ha ocHoBe PI'OC

[Tonumanue ponu GU3NKU B HAy4YHOW KapTHHE MUPA; CHOPMHUPOBAHHOCTH 0A30BBIX NMpEACTABIECHUIN O
3aKOHOMEPHOM CBSI3M M TO3HABAEMOCTH SIBJICHUW MPUPOABI, O PpOJIM SKCHEpUMEHTa B (U3UKE, O
cuctemMooOpa3syrome poiau (U3NKKM B PA3BUTHUM €CTECTBEHHBIX HAyK, TEXHUKH W TEXHOJOTuil, 00
ABOJIONNH (PU3UYECKUX 3HAHUN M WX POJIA B IEJIOCTHOM €CTeCTBEHHOHAYYHOU KapTHHE MUpPA, O BKIIAJe
POCCHICKHX U 3apYOEKHBIX YUEHBIX-(U3UKOB B Pa3BUTHE HAYKH, OOBSICHEHHE MPOLIECCOB OKPYKAIOIIEro

MHUpa, pasBUTUC TCXHUKU U TEXHOJIOTHI

3HaHUsA 0 BUJAX MaTepuu (BEIIECTBO W IMOJIE), O JABM)KCHUHU KaK CIOCOOe CyIIeCTBOBaHUS MaTepuu, 00
aTOMHO-MOJICKYJIIPHOW TEOPHH CTPOCHUS BEIIECTBA, O (DU3WYECKON CYIIHOCTH SIBICHUH IPHPOIBI
(MEXaHWYECKHX, TEIUIOBBIX, JJIEKTPOMArHUTHBIX M KBAHTOBBIX); YMEHHE pa3JIM4aTh SBICHUS TI0
OTMCAaHWIO MX XapaKTEPHBIX CBOWCTB M Ha OCHOBE ONBITOB, JAEMOHCTPHPYIONIMX JaHHOE (hru3ndeckoe
SIBIICHHE, YMCHUE PACIIO3HABATH IMPOSBICHUE W3YUYCHHBIX (PH3UYECKUX SBICHHH B OKPYXKAIOIIEM MHpE,
BBIJICIISISL UX CYIIECTBEHHBIC CBOWCTBA (TIPU3HAKHN)

BJ'Ia,Z[eHI/Ie OCHOBaMH IOHSITHIHOTO alaapara 1 CUMBOJIMYCCKOT'O A3bIKa (bI/ISI/IKI/I N HUCIIOJIb30BAaHUC HX
JI1 pCIICHUA y‘{e6HHX 3aa4; YMCHHC XapaKTCpHU30BaTb CBOMCTBA TCII, (1)I/I3I/I‘{CCKI/IG SABJICHUA H
ITPOLCCChI, UCTIOJIb3YA (I)YHI[aMeHTaJ'IBHHe H SMITUPUYCCKHUEC 3aKOHBbI

YMeHHe OIMCHIBATh HN3YUYCHHBLIC CBOMCTBA TEI H (1)I/ISI/I‘IGCKI/IC SIBJICHUSA, HCIOJIb3Y: (1)1/131/1%01(1/16
BCIINYHHBI

Brnagenue ocHOBaMH METOJIOB Hay4yHOTO MO3HAHUS C YUETOM COOIIOJCHHS MPaBUi 0€30MaCHOTO Tpy/a:
HabOmoeHre (PU3NIECKUX SIBICHUI:
YMEHHE CaMOCTOSITEIbHO COOUpaTh AKCIEPUMEHTAIbHYI0 YCTAHOBKY U3 JAHHOTO Habopa o0opynoBaHUs




110 UHCTPYKIIMH, OMTUCHIBATH XOJI OIIBITA U 3aITUCHIBATh €r0 PE3yJAbTAThl, (HOPMYIHUPOBATH BHIBOIBL;
NPOBE/ICHUE MPSMBIX U KOCBEHHBIX U3MEPEHUI (PM3MUECKIX BEJIMUMH: YMEHHE IUIAHUPOBATh H3MEPEHHUS,
CaMOCTOSITEIIBHO COOHMpaTh HKCIEPUMEHTAIBHYIO YCTAaHOBKY IO HHCTPYKIMH, BBIYHCISATH 3HAYCHUE
BEJIMYMHBI U aHAJIU3UPOBATH IIOJTYYEHHBIE PE3YJAbTATH C YYETOM 3aJaHHOM IOTPELIHOCTH PE3YJIbTAaTOB
U3MEpPEHUN;

MIPOBEJIEHUE  HECIIOKHBIX  OKCIEPUMEHTAIbHBIX  MCCIEJIOBAHMUN;  CaMOCTOATEIBHO  COOHMpaTh
JKCIIEPUMEHTAJIBHYI0 YCTaHOBKY M NPOBOJUTH MCCIEIOBAHWE II0 MHCTPYKLUUH, IPEACTABIATH
MOJIy4YE€HHBIE 3aBUCUMOCTH (PU3NUECKHUX BEJTMYMH B BHJIE TAOIUI] U T'paUKOB, YUUTHIBATH MOTPEIIHOCTH,

ACJIaTh BBIBOABI 11O PE3yJIbTaTaM HCCICI0BaHUA

[Tonumanue xapakTepHBIX CBOMCTB (U3MYECKUX Mojeseil (MaTepuanbHas TOYKa, aOCOJIOTHO TBEPIOE
TEJI0, MOJCIIN CTPOCHHA T'a30B, )KH}IKOCTefI n TBépJIBIX TCJI, IJIaHCTapHasA MOJACIIb aTOMa, HYKJIIOHHAasA
MOJIeJIb AaTOMHOTO $I/Ipa) U YMEHUE IPUMEHSTD UX Ui 00bICHEHUS (PU3NYECKUX MPOIECCOB

YMmenue oOBsACHATH (pr3MUEcKHe MPOIecChl W CBOMCTBA Tel, B TOM YHCIE U B KOHTEKCTE CHUTyaluil
MIPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa, B YAaCTHOCTH, BBISABIATH MPUYMHHO-CIECICTBEHHBIE CBS3U U
CTpPOUTH OOBSICHEHHE C OMOPOIl Ha M3ydyeHHbIE CBOMCTBA (PU3MYECKUX SIBICHUU, (PU3NYECKHE 3aKOHBI,
3aKOHOMEPHOCTH ¥ MOJAETU

Ymenue pemarh pacuy€rHele 3amauu (Ha 0aze 2 — 3 ypaBHEHHMIi), UCHOJB3yd 3aKOHBI U (HOPMYIIBI,
CBsI3bIBAIOIINE (PU3UUYECKHE BEIMYMHBI, B YACTHOCTH, 3aHCHIBATh KPATKOE YCIOBHUE 3a/1a4M, BBIABISATH
HEJOCTAIOIINe JTaHHBIE, BEIOUPATh 3aKOHBI U (POPMYIIbI, HEOOXOAUMBIE AJIsl €€ pelIeHUs], UCIIOIb30BaTh
CIpaBOYHBIC JaHHBIC, MPOBOJUTH PACYETHl U OICHUBATH PEATUCTUYHOCTh MOJYYCHHOTO 3HAYCHUS
(u3nuecKoi BEIMYMHBI, YMEHHE OMPEIENATh Pa3MEpPHOCTh (U3MUYECKON BEIWYUHBI, MOJYYCHHON MpH
pelleHnu 3a1auu

YMmenue XapaKTeprUu30BaThb IMMPUHIIUIIBI JENCTBUSA TEXHHUUYECKHX YCTpOﬁCTB, B TOM 4YHCJe OBITOBBIX
HpI/I60pOB, U TPOMBIIUIICHHBIX TCXHOJOTMYCCKHUX HNPOUCCCOB IO HUX OIMMCAHWIO, UCIIOJIBb3yd 3HAHHA O
CBOMCTBaxX (I)I/I3I/I‘-ICCKI/IX SIBIICHUI U H606XOI[I/IMLIG (I)I/ISI/ILIGCKI/IC 3aKOHOMCPHOCTU
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YMeHue HCIOoNIb30BaTh 3HAHUS O (PU3MUECKUX SIBJICHUSX B MOBCEIHEBHOW JKM3HU Ui oOecreyeHHs
0€301MacHOCTH TpH O0paIIeHNU C OBITOBBIMH NMPUOOPAMH U TEXHUYECKHMH YCTPOHCTBAMHU, COXPaHEHUS
30pOBbS M COOJIIOZCHUS HOPM SKOJOIMYECKOTO IIOBEAEHHS B OKpYXKAaIOIIEH cpele; MOHMMaHHE
HEOOXOJMMOCTH  TPUMEHEHHs  JOCTIDKEHHH (U3MKM W TEXHOJOTHH Ui  palMoOHAIBLHOTO

MIPUPOI0TIOJIBL30BAHUS

11

OneIT mowucka, NpeoOpa3oBaHUs M MpeACTaBiIeHUs WHOOpPMAUU (U3HYECKOTO COJCPKaHUS C
WCIIOJIb30BaHUEM MH(OPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHUI; YMEHUE OIEHUBATh JI0CTOBEPHOCTH
MOJy4eHHON WHGOpPMAIIMU HAa OCHOBE MMEIOIIMXCA 3HAHWUU W JOTOTHUTEIHHBIX UCTOYHUKOB; YMEHHE
WCTIONb30BaTh TIPH BBITIOJHEHWM YYE€OHBIX 3aJaHUA HAYIHO-TIOMYJSIPHYIO JHUTEPATYpy (PU3UUECKOTO
COJIEpXKaHUs, CIPABOYHBIE MaTEpHANbl, pecypchl ceTh HMHTepHeT; BiajgeHue 0a30BHIMH HaBBIKAMU
npeoOpazoBaHus HHYOPMAITUU U3 OJTHOW 3HAKOBOW CHCTEMBI B PYT'YI0; YMEHHE CO3/1aBaTh COOCTBEHHBIE

IMNCBbMCHHBIC U YCTHBIC COO6HICHI/I$I Ha OCHOBC I/IH(i)OpMaI_H/H/I U3 HECKOJIBKUX NCTOYHUKOB




HEPEYEHD 2JIEMEHTOB COAEP/KAHUS, IPOBEPSAEMbBIX HA OI'D I1IO ®U3UKE

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 MEXAHUYECKHUE SABJIEHUA
1.1 Mexanudeckoe aBuxenue. MarepuanbHas Touka. Cucrema otcuéra. OTHOCUTEILHOCTD JBUKEHUS
12 PaBHOMEpHOE 1 HepaBHOMEpHOE JBMXKeHHE. CpefHss CKopocTh. DopMysia /T BEIUKUCIEHUS CpeiHeit ckopocTh: V = S/t
PaBHOMEpHOE TPSAMOIMHEWHOE ABWKEHHE. 3aBUCHUMOCTh KOOPJAMHATHI Tela OT BPEMEHH B ClIyda€ PaBHOMEPHOTO
MPSIMOJTMHEHHOTO JIBYKCHHUS:
1.3 x(t)=x,+vt
I'paduku 3aBUCMMOCTH OT BPEMEHH Ui MPOEKIMH CKOPOCTHU, MPOEKIHMH MEpeMEelIeHus, MyTH, KOOPAWHATHI IMPHU
PaBHOMEPHOM IPSIMOJIMHEWHOM JBUKEHUU
3aBUCUMOCTb KOOPIMHATHI TEJIA OT BPEMEHU B CIy4ae paBHOYCKOPEHHOTO MPSIMOJIMHENHOTO JIBU>KECHHUSL:
2
Sf)=va, # ity s =
1.4 0= Vot r ey
@opMynbl A OPOCKUUU IEPEMELICHUs, MPOEKUUH CKOPOCTH U MPOEKIUH YCKOPEHHS MpU PABHOYCKOPEHHOM
MPSMOJIMHENHOM JIBH>KEHUHU:




o

¢
s.(D=yy,t+a,- 5

U.\'(’f) =Up, +a, 1,

a.(f) =canst,

5 o]

— =72
U:.T U'..'L' 'G.'L'S.T

I'padukn 3aBUCMMOCTH OT BpEMEHH M MPOEKUUU YCKOPEHUS, MPOEKIUU CKOPOCTH, IPOEKLUUU IepeMelleHus,
KOOPAMHATHI ITPH PABHOYCKOPEHHOM MPSIMOJIMHENHOM JABVKECHUU

CBoboanoe magenune. DopMysbl, OMHMCHIBAIONTNE CBOOOJHOE MaJIeHHWE Tella MO BEPTHUKAIW (IBIIKEHHE Tella BHU3 WIIU

1.5 BBEPX OTHOCUTEJIBHO MOBEPXHOCTH 3eMiu). I'paguku 3aBUCHMOCTH OT BPEMEHHM JJISl MPOEKIUH YCKOPEHUS, MPOEKINU
CKOpOCTI/I 158 KOOp)II/IHaTI)I HpI/I CB060}1HOM IHaaCHUMU TeJia 1o BepTI/IKaJ'II/I
CKOpOCTh PaBHOMEPHOTO ABMKEHHUS Teja M0 OKPYKHOCTH. HampaBiieHre CKOpoCTH.
dopmyra JIsl BEIYUCICHHUSI CKOPOCTH Yepe3 painyC OKPYKHOCTH U TIEPUOJT OOpaICHHUS:
_1nR
T
LlenTpocTpemutensHoe yckopeHue. HampaBieHue UEHTpOCTpEMUTENBHOTO YyckopeHus. dopmyrna s BBIUYUCICHUS
YCKOPEHUS:
2
1.6 g v
nT R




Macca. IInotHocts Bemectsa. @opmyra s BBIYUCICHUS TUIOTHOCTH
b= m
1.7 4
1.8 Cuna — BekTopHast pusnueckas BennyrHa. CloKeHue Cuil
1.9 SBnenue nnepuuu. [lepssoiii 3akoH HeroToHa
Bropoii 3akon HeroTona:
1.10 F=m-a
CoHanpaBJIEHHOCTh BEKTOPA YCKOPEHHUs TeJIa U BEKTOpa CUJIBI, IEHCTBYIOIIEH HA TEJIO
Bzaumopericteue Ten. Tpernit 3akoH HeroToHa:
F"ﬁ = _F‘
24 12
1.11
Tpenne nokos u TpeHue ckoJyibkeHus. GopMyia I BBIYMCICHUS MOLYJISI CHIIbI TPEHUS CKOJIBKCHMUS
F_=u-N
=t
1.12
Hedopmarnus Tena. Yopyrue u Heynpyrue aedopmaruu. 3akoH ynpyroit aedopmarnuu (3akon ['yka):
F=k-Al
1.13




1.14

BcemupHoe Tarorenue. 3akoH BCEMUPHOTO TSATOTEHHUS:
My -1y
F=G- 1 _2
R
Cuna TspKecTd. Y CKOpeHHe CBOOOTHOTO MaICHHUS.
®opmyna JUisl BBIYUCIEHUS CUJIbI TSDKECTH BOJIM3H MoBepxHOCTH 3emin: F = mg.

JBmwxenue mmanet Bokpyr Comnia. [lepBas kocMuyeckas ckopocTb. HeBecoMOCTh U Tieperpy3Kku

1.15

Nmnynec Tena — BekTopHas pu3nyecKas BeIHMUnHa.

=mi

Nmnynec cuctemsl Ten. 3MeHnenne umnynbsca. MMImynbc cumbl

1.16

3akoH COXpaHCHUWA UMITYJIbCA IJIs SaMKHYTOﬁ CHUCTEMBI TCII:
D=nyUy +m, U, =const

PeaktuBHOE nBIKEHUE

1.17

Mexanunueckast pabora. @opMyiia sl BEIYACIEHHS PAOOTHI CHJIBL:
A=Fscosct

Mexaandeckas MOIIIHOCTB.

n=4
[

1.18

Kunernyeckast v moTeHIMaIbHAS OHCPI'Hs. CDopMyna JIUIS1 BBIYMCIICHUS KUHETUUYECKOM OHCPIruu:

H!Uz
E. =2

o2




Teopema o kuHeTHUECKOU dHeprun. Popmyrna 1 BBIYUCICHUS OTCHIMAIIBHON SHEPTUHU Tea, IIOJHATOrO
HaJ 3eMIE:

E,= mgh

Mexanundeckast SHEPTHUsL:

E=E.+E »
1.19 . o
3aK0H COXpaHEHHS MeXaHu4eckoi sHeprun. dopmyna s 3aK0Ha COXpAaHEHUS MEXaHUYECKOW SHEPTUU B OTCYTCTBHE
cun Tpenus: E = const.
[IpeBparenne MEXaHNYECKOW YHEPTUH MPU HATUIUH CHIIBI TPESHMUSL.
[IpocTeie MeXaHU3MBIL. «30JI0TOE TIPABUIIO» MEXAHHUKH.
Peruar. Moment cwisr: M - Fl.
VYcnoBue paBHOBECHS phlUara:
M +M, +..=0
1.20 . .
[ToaswxHbIN 1 HenoABWKHBIN O05oku. KITJ] mpocThix MeXxaHU3MOB,
n= ‘4113113,33:13
"1&111:;111333&3
JlaBneHue TBEPAOTO Tena.
dopmyna TSl BBIYUCICHUS JaBJICHUs TBEPAOTO Tena:
1.21 p= £
S

JlaBnenue raza. AtMocgepHoe JaBlieHHeE.




FI/I,Z[pOCTaTI/I‘-IeCKOC AABJICHUC BHYTPHU KUIKOCTH.

@opmyiia Ui BBIYMCIICHUS 1aBJICHHS BHYTPHU KUIAKOCTH:

P=pgh+Dy,
1.22 3akon [Tackans. ['mapaBnuueckuii mpecc
3akon Apxumena. dopmyna s ONPEICIICHUS BBITAIKUBAIONICH CHWIBI, JIEHCTBYIOMIEH Ha TEJNO, MOTPYKEHHOE B
KUJKOCTD WJIH Ta3:
1.23 -
F Arm. T ng
VYcnosue miaBanus tena. [InaBanue cynoB U BO3ayXoIUIaBaHHe
Mexanuveckue KoJsieOaHus. AMIUIMTYAQ, TIEPUOJ M 4YacToTa KoJsieOaHui. Dopmyra, CBSA3BIBAIONIAS YaCTOTY M TEPHOJ
KoJieOaHui:
1.24
v = 1
T
1.25 Matematuueckuil U Ipy>KUHHBIN MasTHUKH. [IpeBpanieHre sHepruu npu koinedaTeIbHOM JABUKEHUU
1.26 3aryxaromue kojiebaHus. BernyxaeHubie konebanus. Pezonanc
Mexannyeckue BoJiHbL. [Ipo/10yibHBIE U TIOTIEpEUHbIe BOJIHBI. J[JTMHA BOJHBI U CKOPOCTH PACIIPOCTPAHEHUS BOJIHBI:
1.27 h=v-T
1.28 3Byk. ['poMKOCTh 1 BbIcOTa 3BYKa. OTpakeHUE 3BYKOBOM BOJIHBI Ha IpaHulie ABYX cpel. MH]pa3Byk u yabTpa3ByK
Ipaxmuuecxue pabomoi
1.29 N3mepenue cpenHell MIOTHOCTH BEIIECTBA; apXHMMEIOBOW CHIIBI, KECTKOCTH MPYXKHHBI, KOIPQPHUIIMEHTa TpeHus

CKOJIBXKCHHUA pa6OTBI CUJIbI TPCHUS, CUJIBI YIIPYT'OCTH, CpG,Z[HGfI CKOPOCTHU ABUKCHUS 6pyCI<a 110 HAaKJIOHHOM IIJIOCKOCTH,




yCKOpeHus: Opycka IMpH IBM)KEHHUH MO HAKIOHHOM IUIOCKOCTH; YacTOTHl M TEpHOAa KOJIEOAHUI MaTeMaTH4ecKOTO
MasiTHAKA; YaCTOTHl U TEepHOJa KoJeOaHUI MPYKHHHOTO MasTHUKA; MOMEHTa CHJIbI, ICHCTBYIOIIETO Ha pbIyar; paboTh
CWJIBI YIIPYTOCTU NPU NOABEME I'py3a € MOMOIIBIO HEMOABMKHOTO OJI0Ka; pabOThl CUIIbI YIIPYIOCTH MPHU MOABEME Ipy3a C
ITOMOIIBIO NIOJIBUYKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXUMEIOBOW CHIIBI OT 00bEMa MOTPYXKEHHOW YacTU Telda U OT IUIOTHOCTH >KHUJIKOCTH;
HE3aBHCHMOCTH BBITAJIKUBAIOIIEH CHUJIBI OT MacChl TeJa; CHUJIbI TPEHUSI CKOJIBKEHHS OT CHUJIbl HOPMAJIbHOTO JIaBJIEHUS U OT
pO/ia MOBEPXHOCTH; CUJIbI YIIPYTOCTH, BOSHUKAIOIIEH B IPYKHUHE, OT CTENIEHU JAeQOopMaliy MPYKUHBI, YCKOPEHUsI OpycKa
OT yrjla HakJIOHa HaNpaBJIAIONIEH; Mepuoja (4acToThl) KoJeOaHWN HUTSHOTO MAasTHUKAa OT JUIMHBI HUTH; IEpHoja
KoJieOaHUi MPY)KMHHOTO MasiTHUKA OT MaccChl I'py3a M KECTKOCTH MPYXKUHBI, UCCIEI0OBAaHUE HE3aBUCUMOCTU MEepHoa
KoJieOaHU HUTSIHOTO MasiTHUKA OT Macchl rpy3a. [IpoBepka ycioBHs paBHOBECHS phluara

Dusuveckue A61eHUA 8 npupode.‘ OpUMEPHI JABMXXCHUA C pPa3IMYHbIMU CKOPOCTIAMHU B JKUBOM M HEXKHBOM mnpupoae,

)IGf/iCTBI/IG CHJIBI TPCHHA B IIPUPOJAC U TCXHUKE, ITPUIIMBBI U OTJIMBEI, IBUXCHUC IIJIAHET ComHeuHOH CHUCTEMBI, pCAKTHUBHOC

1.30 JBWKCHNE JKMBBIX OPraHW3MOB, phIYard B TeJ€ YENIOBEKA, BIMSHHE aTMOC(PEPHOTO MABJICHUS Ha XKMBOM OpraHM3M,
TUTaBAaHHUE PBIO, BOCIIPUATHE 3BYKOB KUBOTHBIMH, 3€MJIETPICECHHE, CEHCMUYECKHE BOJHBI, I[yHAMH, 9XO
Texnuueckue ycmpoucmea: CIUIOMETp, NATYUKH TTOJIOKECHUS, PACCTOSHHUS U YCKOPEHHS, THHAMOMETp, IOALINITHUKH,
131 paKeTsl, pbIYar, IOABWKHBIM M HEMOJBIDKHBIA OJOKM, HAKJIOHHAS IUIOCKOCTh, IPOCTHIE MEXaHW3MBI B OBITY,
' cooOIaromuecss Cocy/bl, YCTPOHCTBO BOJOIPOBOJA, THIPABIMYECKUIl Ipecc, MaHOMETp, OapoMeTp, BBICOTOMED,
MOPIITHEBOI HACOC, apEOMETP, IXOJIOT, UCTIOJIH30BAHUE YIbTPa3BYKa B ObITY M TEXHHKE
2 TEITJIOBBIE ABJIEHU S
21 OCHOBHBIE MOJIOKEHHUST MOJIEKYISIPHO-KUHETUYECKONH TEOpUM CTpOEHMs BellecTBa. Mopeiau TBEPIOTo, MXUAKOIO M
' ra3000pa3Horo coctosiuuii BemecTBa. Kpucrammueckue u aMmopdHbIe Tena
2.2 JIBmoxkenue yactul Beniectsa. CBA3b CKOPOCTH JBHKEHUS YacTUIl ¢ Temneparypoil. bpoyHoBckoe nBmxenue, muddysus
2.3 CMmaunBaHue ¥ KallWJUISIPHbIE SIBJICHUS
2.4 TemioBoe paclIMpeHe U CKaTHE
2.5 TennoBoe paBHOBecHE




2.6

Buytpennss sueprus. Pabota u Terionepenava Kak crocoObl U3MEHEHHs] BHYTPEHHEH SHEpIUn

2.7 Buner Termonepenayn: TeMIONPOBOTHOCTh, KOHBEKITUS, H3TyICHUE
HarpeBanue u oxnaxaenue ten. KoaudecTBo TEMIoTh. Y AebHAS TEIIOEMKOCTD:
2.8 O=am(t,—1,)
3aKk0oH COXpaHEHHs SHEPTHH B TEIIOBBIX MpoIleccaxX. Y paBHEHHE TEIUIOBOTO OallaHca:
2.9 Q1 +Qg +..=0
Ucnapenne u konaeHcauus. M3MeHeHHE BHYTpEHHEW SHEPTrUHM B MPOILIECCE HUCHMAPECHHS M KOHJeHcanuu. Kunenue
2.10 KHUJIKOCTH. Y IeNIbHAs TeroTa mapoobpaszosanus: L = Q/m
2.11 Bnaxxnocts Bo3myxa
[TnaBnenue u kpuctamu3anus. Mi3MeHeHne BHYTPEHHEH SHEPTUH TIPH TUIABJICHUH M KPUCTAUTM3AIIMH. Y IeTbHAs TeTUIOTa
IUIABJIEHUS
2.12 =9
m
913 BHyTpeHHSIs SHEPrHsl CropaHust TOIUTMBA. Y IelbHask TeIJIoTa Cropanus Tomksa: g = Q/m
2.14 [Tpunnume! padoTs! TermnoBeix Apuratenei. KIIJ[ TermmoBoro apurarens
Ipaxmuuecxue pabomoi
2.15 N3mepenue yaensHON TEMIOEMKOCTA METAJUIMYECKOTO IIUITUHAPA; KOJIUYECTBA TETJIOTHI, MOJTYy4€HHOTO BOJIOM KOMHATHOM

TCMIICPATYPhI (I)PIKCPIpOB&HHOIZ MacCChbl, B KOTOPYIO OITYIICH HaneTHfI OUIIMHAP, KOJUYCCTBA TCIUIOTBHI, OTAAHHOI'O




HarpCTbiM HUJIUHAPOM, IMOCJIC OIYCKaHHA €TI0 B BOAY KOMHATHOM TEMIICPATYPhI; OTHOCHUTEIIFHOM BJIAXKHOCTHU BO31yXa,
YHGHBHOﬁ TCIJIOTHI IIJIaBJICHUA JIbJA. HCCHGI{OBaHHe N3MCHCHHA TEMIICPATYPhI BOJbI ITPU PA3JIMYHLIX YCIIOBUAX; SABJICHUA

TETI000MEHA MPU CMEIIMBAHUY XOJIOHON M TOPSTYEH BOBI; MPOLIECCa UCTAPEHHS

Dusuueckue 161eHus 8 npupoc)e.‘ IMOBEPXHOCTHOC HATSXKCHUC U KAITUJIIAPHBIC SABJICHUSA B IIPUPOAC, KPUCTAJUIBI B ITPUPOJIC,

216 m3nyuenre ColHIla, 3aMep3anre BOJOEMOB, MOPCKUE OpU3bl; 00pa3oBaHUE POCHI, TYMaHa, WHEs, CHera
Texnuueckue ycmpoticmea: KaNWUISPBI, MPUMEPbl HUCHOJIB30BAHUS KPHUCTAUIOB, JKHJIKOCTHBIM TEPMOMETp, IATYUK
2.17 TEMIIEPATYpPhl, TEPMOC, CHUCTEMa OTOIUICHHUS JIOMOB, THIPOMETpBI, TICUXPOMETp, TapoBas TypOWHA, JBUTATEIH
BHYTPEHHETO CTOPaHUS
3 DJIEKTPOMATHUTHBIE SIBJIEHUA
3.1 DnexTpu3arys Tell. J[Ba BUa dJIEKTPHUSCKUX 3apsIOB
3.2 B3anmoeiicTBre 3apspkeHHBIX Tell. 3akoH Kymona
3.3 3aK0H COXpaHEHUS ANEKTPUIECKOTO 3apsiaa
3.4 Onekrpuyeckoe moje. Hanpsk€HHOCTh dieKTpudeckoro mojs. [IpuHIUI Cymeprno3uiuu dJAEKTPUISCKUX Tose (Ha
' Ka4eCTBEHHOM YPOBHE)
35 Hocutenu snexkrpuyeckux 3apsanoB. JlelicTBHE AJIEKTPUYECKOTO TMOJs Ha JJeKTpudeckue 3apsabl. [IpoBogHuKH U
' JUANEKTPUKI
[TocTostHHBIN 35IeKTpUYECKUil TOK. [lecTBUA anekTprudeckoro Toka. Cuia toka. Hanpsbkenue.
36 I =qg/t,U=Alq
DNEKTPUUYECKOE COMTPOTUBIICHHE. Y IeTBbHOE IEKTPUIECKOE COMPOTHBIICHUE:
3.7 R =pl/S
3.8 3akon Oma jyist ydacTka snekrpudeckoit nemu: | = U/R




IlocnegoBaTenpHOE COSIMHCHIE IMPOBOAHUKOB:

I, =1,. U=U,+U,. R=R, +R,

3.9 [TapannensHO€ COEMMHEHUE TPOBOAHUKOB PABHOTO COMTPOTUBIICHHUS:
U=U,I=I+1; Rzi.

CmenaHHble COeIMHEHUS TPOBOJHUKOB
3.10 PaboTa u momHOCTH 3nekTpuueckoro Toka. A = Ult, P = Ul

3akoH J[xoynsa — Jlenua:

2

3.11 O=I"-R-t
3.12 OnbIT OpcTena. MarHuTHoe mosie MpsIMOTo MPOBOHUKA ¢ TOKOM. JIMHUM MarHUTHOW UHAYKIIUU
3.13 MarauTHOE noJjIe MOCTOSIHHOTO MarauTa. B3anMmoaeiicTBre MOCTOSTHHBIX MAarHUTOB
3.14 JleficTBME€ MarHUTHOTO TIOJISI HA MMPOBOJHUK C TOKOM
3.15 Onbitel @apazes. SBieHue 3neKTpoMarHuTHOM MHAYKIMU. [TpaBumno Jlenua

Ilpakxmuueckue pabomol

N3mepeHue »IIeKTpUYECKOro COMPOTHBJICHUS PE3UCTOPA; MOIIHOCTH JJICKTPUUYECKOTO TOKA; PabOThI IJIECKTPUUYCCKOTO

TOKa.
3.16

HccnegoBanne 3aBUCHMOCTH CHIIBI TOK4, BO3HHUKAIOLICTO B ITPOBOJHUKE (pe3I/ICTOpH, naMnqua), OT HaIIpSKCHUA Ha
KOHIaxX HIPOBOJHHKA; 3aBUCHUMOCTU COIIPOTHUBJICHUA OT UIMHBI IPOBOJAHHKA, IIOMIAAX €ro IOIICPEYHOTO CCUCHUA U
YACIBHOTO COIIPOTUBJICHHUSL.




[IpoBepka nmpaBumiia Ajs 3JEKTPUUECKOI0 HANPSHKEHMSI TP MIOCIIEJ0BATEILHOM COEIMHEHUU IIPOBOJHUKOB; IIPAaBUiIa JIIs
CHJIBI 3JIEKTPUUECKOI0 TOKA MPU MapajieIbHOM COSUHEHUH ITPOBOJHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Dusuneckue sA6/1eHUS 8 npupoc)e.‘ OJICKTPUYCCKHUC SBJICHHA B aTMOC(i)Cpe, QJICKTPUYCCTBO XUBBIX OPraHM3MOB, MAarHUTHOC

317 moJie 3eMiTd, IpeiQ MOTFOCOB, PO MATHUTHOTO TIOJIS JJIs KU3HU Ha 3eMJIe, MOJIIPHOE CHUSHUE
Texnuueckue ycmpoiicmea: DIIEKTPOCKOI, aMIIEPMETP, BOJBTMETP, PEOCTAT, CUETYMK DICKTPUUCCKOW DHEPTHH,

3.18 AJIEKTPOOCBETUTENIbHBIE TPUOOPHI, HArpeBaTENbHBIE 3IEKTPONPUOOPHl (IIPUMEpPHI), DIEKTPUUECKHUE MPEIOXPAHUTENH,
AJIEKTPOMArHHUT, 3JICKTPOIBUTATEIh TIOCTOSTHHOTO TOKA, TeHEPaTOP TIOCTOSIHHOTO TOKA

3.19 DneKTpoMarHuTHEIE BOJHBL [1Ikana 37eKTpOMarHUTHBIX BOJTH

3.20 JlygeBast MmoJsienb cBeta. [IpsiMOIMHEIHOE pacipoCTpaHEeHUE CBETa

3.21 3akoH oTpaxkeHus ceTa. [Imockoe 3epkano

3.22 [Ipenomnenne cBera. 3aKOH MPETOMIICHHUS CBETa

3.23 Jucniepcus cBera

3.24 JIunza. Xon nydeii B aun3e. DoKycHOE paccTostHuE JTMH3bI. OnTrueckas cuia aun3el: D = 1/F

3.25 I'ma3 xak ontuueckas cuctema. ONTHYECKUE TPUOOPHI
IIpakxmuueckue pabomoi
#H##Par#Ht#l13Mepenrne ONTHYECKOW CHJIBI coOMparomield JMH3bI; (POKYCHOTO pPacCTOSIHUS cOoOuparomieil JuH3bI (10
CBOMCTBY paBEHCTBA pa3MepoOB MpeaMeTa U U300paxeHusl, KOTia MpeJAMET PacIoio’KeH B JBOMHOM (hoKkyce), mokaszaTens

3.26 MPETOMIICHHUS CTEKIIA.
###Par### lccnenoBanue CBOMCTBAa M300pa)KEHHs, IMOJIYYEHHOTO C TIOMOIIBIO COOHMparolell JIMH3bI; W3MEHEHUs
(hOKYCHOTO paccTOSIHUS JBYX CIIOKEHHBIX JIMH3; 3aBUCHUMOCTH YIJia IPEJIOMIICHHs CBETOBOTO Jiyya OT yrja MaJeHus Ha
TPaHULIE «BO3JIYX — CTEKIIO)

3.7 Qu3zuueckue senenus 6 npupode. 3atmenns Connia u JIyHbl, 1IBeTa Tell, ONTUYECKHE sBIIeHUs B atMocdepe (11BeT Heba,

' pedpakius, pagyra, MUPax)
3.28 Texnuueckue ycmpoticmea: 04KH, NEPUCKOTI, oToanmnapaT, ONTHYECKUE CBETOBOIbI




KBAHTOBGIE SABJIEHUA

4.1 PamnoaktuBHOCTE. Anb(a-, 6eTa-, ramMa-u3nydeHus. Peakum anbga-u O6eTa-pacnana

4.2 OmnbiTel Peszepdopna mo paccesnuto anbha-vactui. [LnanerapHas Moiens atoma

4.3 CocraB atoMHOTO sigpa. M30TomBI

4.4 [Tepuon nomypacnana aTOMHBIX SIAEP

4.5 SnepHble peakiy. 3aKOHbI COXPaHEHUs 3apsAJ0BOI0 U MAaCCOBOTO YHCET

46 Qusuueckue sa61eHUs 8 npupode. €CTECTBEHHbIN PaIMOAKTUBHBIN (OH, KOCMUYECKUE JYyYH, PAJUOAKTUBHOE H3JIyu€HUE
' MIPUPOTHBIX MUHEPAJIOB, IEHCTBHE PaAMOAKTHBHBIX U3TYI€HUI Ha OPTaHN3M YeJIOBEKa

4.7 Texuuueckue ycmpoticmea. CIEKTPOCKON, UHIUBUAYAJIbHBIN T03UMETp, Kamepa BuibcoHa, siiepHasi SHepreTuka
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10.
11.

12.

13.
14.

15.

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

1. ®wusuka. 7 knacc. YueOnuk. 1. M. I[lepsimkun, A. . UBanos, M: AkiionepHoe
obmectBo «M3natensctBo [Ipocsemenney, 2023 rox.

2. DnextpoHHas popma yueOHnka. @usuka. 7 kinacc. M. M. Ilepeiukun, A. Y. BaHoB.

3. ®wusuka. 8 xnacc. YueOnuk. M. M. Ilepeimkun, A. U. IBanoB, M: AKiionepHoe

obmectBo «M3natennbctBo [IpocBemenuey, 2023 ro..

OnektpoHHas ¢popma yaeOHnka. @usmka. 8 xinace. . M. Ieporkun, A. 1. BaHOB.

®dusuka. 9 kinace. Yueobnuk . M. M. Ilepeiikun, E. M. I'yrauk, A. . Banos, M. A.

[TerpoBa, M: AkimonepHoe obuiectBo «M3aarensctBo [Ipocsemenuey, 2023 roa.

6. DnekrponHas popma ydeOHuka. dusnka. 9 kinacc. M. M. Ilepeimkun, E. M. I'yTHUK,
A. W. UBanos, M. A. IlerpoBa

ok~

METOJINYECKHNE MATEPHAJIbBI IJISA YYUTEJIS
®uzuka. 7 kiacc. Yuebnuk. . M. Ilepoiikun, A. Y. iBanos, M: AkiimonepHoe
obmectBo «M3natenpcTBO [IpocBemenney, 2023 ro.
®dwusuka. 7 kinacc. Metoauueckoe nmocooue. O. A. Uepnukosa, C. H. ['magenkosa, B. B.
Kynpsiues, M: Akunonepnoe o6mectso «M3narenscrBo [Ipocsemenue», 2023 rox.
®wusuka. 7 knacc. Junaktuueckue Mmarepuansl, aBTopsl A. E. Mapon, E. A. Mapos.
®dwusnka. 7 kimacc. COOpHUK BOMIPOCOB U 3a1a4, aBTopbl A. E. Mapos, E. A. Mapos, C. B.
[To3oiickuii.
OnektponHas popma yueonuka. dusuka. 7 xkinacc. M. M. Ileppimkun, A. Y. FIBaHOB.
®dusuka. 8 kimace. Yueonuk. . M. Ilepeimkun, A. Y. IBanoB, M: AkiinonepHoe
obmectBo «M3natenbcTBO [IpocBemenney, 2023 rox.
®dusuka. 8 kmacc. Meroauueckoe nmocoodue. O. A. Uepnukona, C. H. ['manenkosa, B. B.
Kynpssues, M: AkiinonepHoe o6mectBo «M3marenscTBo [Ipocsemenney, 2023 ro.
®wusuka. 8 knacc. Juaaktuueckue Mmarepuainsl, aBTopsl A. E. Mapon, E. A. Mapos.
®dusuka. 8 kiacc. COopHUK BOIIPOCOB U 3a11a4, aBTopbl A. E. Mapon, E. A. Mapon, C. B.
[To3oiickuii.
OnektpoHHas popma yueOHuka. Dusuka. 8 kinacc. M. M. Ileppimkun, A. U. iBaHOB..
®dusuka. 9 kinace. Yueobnuk . M. M. [lepeimikun, E. M. I'ytauk, A. W. iBanoB, M. A.
[TerpoBa, M: AxumnonepHoe o6miectBo «M3narensctBo [Ipocsemienuey, 2023 rog.
®dusuka. 9 kirace. Meroauueckoe rmocooue . O. A. Uepnukosa, C. H. ['nmagenkona, B. B.
Kynpsisues, M: Akunonepnoe o6mectso «M3natensctBo [Ipocsemmenne», 2023 rox.
®usuka. 9 knacc. Juaaktuueckue Mmarepuaisl, aBTopbl A. E. Mapon, E. A. Mapon
®uzuka. 9 kiacc. COOpHUK BOMPOCOB U 3aja4, aBTopsl A. E. Mapow, E. A. Mapow, C. B.
ITo3oickui.
DOnektpoHHas ¢popma yuebHnuka. dusnka. 9 kinacc. M. M. Iepprukun, E. M. I'yrHuK, A.
. UBanos, M. A. Ilerposa.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

N =

HMHTEPHET
Kunacchas ¢usuka: http://class-fizika.ru/
Poccuiickas snekrponnas mkosa (POII): https://resh.edu.ru/for-pupil
[udposas mnardopma ais coBpeMenHon mmkoubl: https://lecta.ru/ucheniku
https://lecta.ru/egepromo/ (moarotoska k EI'D, OI'D)



http://class-fizika.ru/
https://resh.edu.ru/for-pupil
https://lecta.ru/ucheniku
https://lecta.ru/egepromo/

6.
7.
8.

9.

OmnuaiiH-ypoku 1o (usuke ot kopropanuu «Poccuiickuit yaeOHUK»:
https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/predmet-fizika_type-onlayn-
uroki/

OOpazoBarenbHbIi cailT i yuutenei «Buaeoypoku B

untepHert: https://videouroki.net/blog/fizika/2-free_video/4/
https://videouroki.net/blog/fizika/2-free_video/4/

Omnnaiin-mkoua «Mudoypox: https://infourok.ru/biblioteka/fizika/type-55
onnaiH-pecypc «100urokov.ruy: https://100urokov.ru/o-kompanii

Buneoxoctunr RUTUBE, crpanuna «®u3uka: nogdopka BUJIEO OHIAWHY:
https://rutube.ru/tags/video/6128/

[Moxrotoska k OI'D mo ¢usuke ot IlIkoakoso: https://2.shkolkovo.online/free/physics

10. [Tudposoii oOpazoBaTenbHbIi pecype A mkoa «IKmace»:  https://www.yaklass.ru/
11. bubmuoreka [{OK 7 kmacc: https://m.edsoo.ru/7f416194
12. bubmoreka LIOK 8 kmacc: https://m.edsoo.ru/7f4181ce

Bbubéimorexa IIOK 9 kaace: https://m.edsoo.ru/7f41a4a6



https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/predmet-fizika_type-onlayn-uroki/
https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/predmet-fizika_type-onlayn-uroki/
https://videouroki.net/blog/fizika/2-free_video/4/
https://videouroki.net/blog/fizika/2-free_video/4/
https://infourok.ru/biblioteka/fizika/type-55
https://100urokov.ru/o-kompanii
https://rutube.ru/tags/video/6128/
https://2.shkolkovo.online/free/physics
https://www.yaklass.ru/
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f41a4a6




