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HOACHUTEJIbBHAA 3AIINCKA

[Iporpamma no ¢u3nke Ha ypOBHE OCHOBHOTO OOLIEr0 0Opa3oBaHWs COCTAaBIIEHA Ha
OCHOBE II0JIO)KEHUH U TpeOOBaHMM K pe3ysbTaTaM OCBOEHHS Ha 0a30BOM YpOBHE OCHOBHOM
oOpa3oBaTellbHOW mporpammbl, mpeactaBieHHBIx B DPI'OC OO0, a Ttakke ¢ yd4€Tom
denepanbHOl pabodeil mporpaMMmbl BocmHTaHus W KoHIENuu npenojaBaHus y4eOHOTO
npeaMera «Pu3uKay.
Conmepxanue  mporpamMmbl 10 (u3uke  HampaBileHO Ha  (OPMHpPOBAHHUE
€CTECTBEHHOHAyYHOW I'PaMOTHOCTH OOY4alOLIUXCSl W OpPraHM3alMi0 U3y4eHHUs (U3MKU Ha
JEeATeIbHOCTHON OCHOBe. B mporpamme mo (u3MKe yYUTHIBAIOTCS BO3MOXHOCTH y4eOHOTO
npeameta B peanuzanuu TpedoBanuit GPI'OC OOO kK IUIAHUPYEMBIM JIMYHOCTHBIM H
METanpeIMEeTHbIM  pe3yiabTaTaM  OOyueHHus, a TaKkKe MEXKIPEIMETHbIe  CBS3U
€CTECTBEHHOHAYYHBIX Y4EOHBIX IPEIMETOB Ha YPOBHE OCHOBHOTO 00111ero 00pa3oBaHusl.
[IporpamMma 1o ¢pu3nke ycraHaBIMBAET paclpeielieHre yueOHOro Mareprala o rojam
o0ydenus (mo Kiaccam), MpejJiaraeT MPUMEPHYIO TOCIEI0BATEILHOCTh H3YUYCHHUS TEM,
OCHOBAHHYIO Ha JIOTMKE pa3BUTHS TMPEIMETHOIO COJEP)KAaHUA U YUETE BO3PACTHBIX
0COOEHHOCTEH 00yJaromuxcsl.
Odusnka ABIAETCS CHUCTEMOOOPa3yOIIUM JUIl €CTECTBEHHOHAYYHBIX y4EOHBIX
MpPeIMETOB, MOCKOJBKY (PM3MUECKHE 3aKOHBI JIeKaT B OCHOBE IIPOLIECCOB U SIBJICHUM,
M3y4aeMbIX XUMHUEH, Onosioruen, acTpoHoMuel n gusndeckoil reorpadueii, BHOCUT BKIIaJ B
€CTECTBEHHOHAyYHYI0 KAapTUHY MHUpA, IpelocTaBisgeT HauOojiee sICHble 00paslibl
MIPUMEHEHHSI HAyYHOTO METO/ia MO3HaHUs, TO €CTh CII0co0a MOIYyYEeHUs TOCTOBEPHBIX 3HAHUI
0 MHUpe.
Onna U3 rIaBHBIX 33124 (U3UYECKOTO 00pa30BaHMs B CTPYKTYpE 00IIero oopa3oBaHus
COCTOMT B (DOPMHUPOBAHMM €CTECTBEHHOHAyYHOH TPaMOTHOCTHM M HHTepeca K Hayke y
00yJaronuxcs.
W3yuenne ¢u3ukn Ha 06a30BOM ypOBHE IMpEAINOJaracT OBJaJCHUE CIEAYIOUIUMU
KOMIIETEHTHOCTSIMHU, XapaKTePU3YIOIIMMHI €CTECTBEHHOHAYUYHYIO TPaMOTHOCTb:
® Hay4yHO OOBSICHSTDH SIBIICHUS;
® OILEHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOTO HUCCIICIOBAHMUS;
® UHTEPHPETUPOBATH JAHHBIC U UCIOJB30BaTh HAy4YHbIEC JI0KA3aTEIbCTBA IS
MOJIy4EHUs BBIBOJIOB.
Henu uzyuenus ¢U3MKU HA YpOBHE OCHOBHOIO O0IIEro oOpa3oBaHMs ONpEesieHbl B
Konuenuun npenoxaBanust yueOHoro mpenmera «®Puszuka» B 00pa3oBaTeIbHBIX
opranmzanusax Poccuiickoit ®@enepanuu, pealn3yloNMX OCHOBHBIE 00IIe00pa3oBaTeIbHbIC
mporpaMmsbl,  yTBepkAEHHOW pemienueM Komnmernn  MuHucTEpcTBa  MPOCBELLICHUS
Poccuiickoit @eaeparuu (mporokost ot 3 nexadps 2019 r. Ne [TK48H).
Heaun n3yyeHus GpuU3nKu:
e MpuOOpeTeHHEe HHTEpeca M CTPEMIICHUS OOydYarolUXcs K HaydHOMY H3Yy4YEHUIO
MIPUPO/IbI, Pa3BUTHE UX WHTEIUIEKTyaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

e pa3BUTHE TMPEACTABICHUH O HAYYHOM METOAE TMO3HaHUS H (OPMUPOBAHUE
HCCIIEIOBATENILCKOTO OTHOIICHHSI K OKPYXKAIOIINM SIBJICHUSIM;

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

e (opMupoBaHME MpEACTaBIEHUN O poin (GU3MKM AN Pa3BUTHA  JIPYTUX

€CTECTBEHHBIX HayK, TEXHUKH U TEXHOJIOTUI;

® pa3BUTHE MPEACTABIECHUH O BO3MOXKHBIX cdepax Oynyiiedl mpodeccnoHaaIbHON

NeATeIbHOCTH, CBSI3aHHOM ¢ (PM3MKOMN, MOArOTOBKA K JajbHeHIIeMy OO0y4eHHUIO B
9TOM HaIlpaBJICHUU.

JlocTikeHre 3TUX IeJed mporpaMMmbl 1Mo (U3MKE HAa YPOBHE OCHOBHOTO OOILEro
o0pa3oBaHus 00eCHeUnBaETCs PELICHHEM CIICAYIOIINX 3a4a4:



e npuoOpeTeHHe 3HAHUKA O ITUCKPETHOM CTPOCHHHU BEIIECTBA, O MEXaHUYECKHX,
TEIUIOBBIX, DJIEKTPUICCKIX, MATHUTHBIX M KBAHTOBBIX SIBIICHUSX;

e pUOOpPETCHHE YMEHHH ONHCHIBATE U OOBSICHATH (U3UYCCKUE SIBIICHUS C
WCIOJIb30BAHUEM TOJTy4YCHHBIX 3HAHUM;

® OCBOGHHE METOJIOB PELICHMS MPOCTEUIIMX PACYETHBIX 3a7ad C MCIOJIb30BAHUEM
(bu3HUYECKUX MOJIeNIeH, TBOPUCCKUX M IPAKTHKOOPHCHTUPOBAHHBIX 33]1aY;

e pa3sBUTHEC YMCHHWI HaONIOaTh TPUPOIHBIC SBJICHUS ¥ BBINOJIHATH OTIBITHI,
nabopaTopHbIe PadOTHI U AHKCHEPUMEHTAIBHBIE HCCIEIOBAHMS C HCIIOJIB30BAaHHEM
M3MEPUTENBHBIX TPHOOPOB;

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

® 3HAKOMCTBO cO cdepamu mnpodhecCHOHATHHON EATeTLHOCTH, CBS3aHHBIMH C
(U3HKOW, W COBPEMECHHBIMH TEXHOJIOTUSIMH, OCHOBAHHBIMH Ha JIOCTHIKCHUSIX
(bu3znuecKko HayKu.

Ha uzydyenue ¢pusuku (6a30Bblii ypOBEHb) Ha YPOBHE OCHOBHOTO 00111eT0 00pa3oBaHus

oTBoaUTCS 235 yacoB: B 7 kiacce — 68 dacoB (2 yaca B Hezenio), B 8 kiacce — 68 gacoB (2
yaca B Hememwo), B 9 wmacce — 99 dwacoB (3 waca B HEHUEN0).



COJEPKAHUE OBYYEHUA
7 KJIIACC

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

®usuka — Hayka o0 npupozae. SBinenus mnpupoxabl. PU3NUYECKHE SBIICHUS:
MEXaHUYECKHUE, TEIUIOBBIE, MIEKTPUIECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckue BennuuHbl. V3mepenue ¢usnyeckux BenmnynH. Duznyeckue mpuOOpHI.
[TorpemHocTs U3MepeHn. MexayHapoIHas CUCTEMA €IMHMUII.

Kak ¢u3uka u apyrue ecTreCTBeHHbIE HAYKH M3Y4aloT MpHUpory. EcTrecTBeHHOHAYYHBIH
METO/i TO3HaHMs: HaONIIO/IeHHE, TMOCTAaHOBKAa HAyYHOT'O BOMPOCA, BBIJBM)KEHUE THUIIOTES,
SKCIEPUMEHT II0 MpPOBEpPKE TUIMOTE3, OObsiCHEHHWEe HabmogaemMoro spieHus. OmnucaHue
(u3NYeCcKuX SABJICHUHN C TIOMOIIIbIO MOJIEIEH.

Jemoncmpayuu.

1. MexaHu4deckue, TEIUIOBbIE, MIEKTPUYECKHE, MATHUTHBIE, CBETOBBIC SIBJICHHUS.

2. dusnueckue MnpubOpPHl U Tpoleaypa MpsIMBIX HM3MEPEHHUH aHaJIOrOBBIM U

M (pOoBBIM TPUOOPOM.

Jlabopamopnuie pabomul u onvimot.
Onpenenenre HeHbl JeNIeHUs MIKAJIbl U3MEPUTEIBHOTO pudopa.
N3mepenue paccTossHUIL.
N3mepenune o0bEMa KUAKOCTH U TBEPIOTO TeA.
Ornpenenenne pa3MepoB MAJIbIX TEJ.
N3mepenue temrepaTypsl MpU HOMOIIM KUIKOCTHOTO TE€PMOMETpA M JIaTYMKA
TEMIIEPATYPHI.
IIpoBeneHune uccaenoBaHus MO MPOBEPKE T'MIIOTE3BI: NAIbHOCTH IOJIETA IIAPHKa,
MYLUIEHHOTO TOPU30HTAIBHO, TEM OOJIbIlIe, YeM OOJIbIlIe BBICOTA ITyCKa.
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Pasznes 2. IlepBoHayaibHble CBeIEHUS 0 CTPOEHUH BellleCTBA.

CrpoeHue BellecTBa: aTOMbl M MOJIEKYJbI, UX pa3Mmepbl. ONbITHI, T0Ka3bIBAIOLIHE
JMCKPETHOE CTPOCHUE BEUIECTBA.

JIBuxkenue yactul] BemiecTBa. CBs3b CKOPOCTH JBMKEHHUS YacTUIl C TEMIIEpaTypoil.
BbpoynoBckoe nBmwxenue, nuddys3us. BzaumoneicTBue yacTHI] BELIECTBA: MPUTSIKEHUE U
OTTaJIKUBaHUE.

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

Hemoncmpayuu.

1. HaGnrogenrne OpOyHOBCKOTO JBUKCHHS.

2. HabGmonenue nuddysun.

3. HaOnronenue siBNeHUM, OOBACHAIOIIMXCS MPUTSDKEHUEM WM OTTaJKUBAaHUEM

YaCTHUII BEIIECTBA.

Jlabopamopusie pabomot u onvimol.

1. Omenka nuaMeTpa aToMa METOJ0M PSIOB (C UCTIONb30BaHUEM GoTorpaduii).

2. OmbITHI 0 HAOMIOIEHUIO TEIIOBOTO PACIIUPEHUS Ta30B.

3. OmbIThI 0 OOHAPYKEHUIO ACUCTBHS CUIT MOJIEKYIISIPHOTO MPUTSIKEHHUS.

Pa3nen 3. /IBu:keHue u B3anMoJeiicTBHE TeJl.
Mexanuueckoe nBUKeHHE. PaBHOMEpHOEe M HepaBHOMepHOe JBUkeHHEe. CKOpOCTb.
Cpennsisi CKOPOCTh IPY HEPABHOMEPHOM JIBM>KEHHH. Pacd€T myTu U BpeMEeHU ABUKEHUSI.



SBnenue umHepuuu. 3aKOH MHEpUUU. B3aumopeicTBHe Ten Kak MpUYMHA U3MEHEHUS
CKOPOCTH ABM)KEHHUA Ted. Macca kak Mepa mHepTHOCTH Tena. IlnoTHocTh BemecTBa. CBs3b
TUIOTHOCTH € KOJIMYECTBOM MOJIEKYJI B €AMHUIIE 00bEMA BEIECTBA.

Cuna xak xapakTepucTHka B3aumojeiictBus Ten. Cuna ynpyroctd U 3akoH I'yka.
W3mepenue cuiibl ¢ IOMOIIbIO JUHAMOMETpa. SIBlIeHME TATOTEHUS M cuia Tsbkectu. Cuiia
TSYKECTH Ha Jpyrux Iuianerax. Bec tena. HeBecomocTh. CroxeHue cujl, HapaBiIeHHbBIX 110
onHo#l mpsmMoil. PaBHoneiicTByromas cwi. Cuna TpeHus. TpeHue CKOJIbXKEHHs U TpeHUe
nokosi. TpeHue B MpUpoi€ U TEXHUKE.

Hemoncmpayuu.

Habmroienue MexaHu4ecKoro JIBUKEHHS TeJa.

N3mepenune ckopocTH NMPSMOJIUHENHHOTO JBUKEHHUS.

Habntonenue siBjaeHUs] HHEPIUHU.

Habmtonenne n3MeHeHus: CKOpOCTH P B3aUMOJICHCTBUH TETI.

CpaBHeHHE Macc 10 B3aUMOJIEHCTBHUIO TEl.

CrnosxeHue cuil, HalpaBJIEeHHBIX 110 OJTHOW MPSIMOH.

JIa6opamoprze pabomot u onvimol.

1. Omnpenenenue CKOPOCTH PABHOMEPHOTO JBMXKEHUS (IIapUKa B KUIKOCTH, MOAEITU
ANEKTPUIECKOTO aBTOMOOWIIS U TaK Jlajee).

2. OmnpezneneHue cpeiHel CKOPOCTH CKOJIbKEHUS OpycKa WM IIapHhKa 10 HaKJIOHHON

MJIOCKOCTH.

Onpenenenre MIOTHOCTH TBEPIOTO TeNa.

OnebIThI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh PACTSKEHHS (IepopMallii) MpYyKUHBI

OT NPUJIOKEHHON CUJIBL.

5. OnbIThl, 1EMOHCTPUPYIOIIME 3aBUCUMOCTD CHJIBI TPEHUS CKOJIbKEHHS OT Beca Tela
U XapaKTepa COMPUKACAIOIUXCS TOBEPXHOCTEM.
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Pa3znen 4. /laBjieHne TBEPABIX TeJl, }KMAKOCTEH U ra3oB.

HaBnenne. CrocoObl yMEHBIICHHWS W YBEIWYCHHUs JaBicHus. JlaBiaeHue rasa.
3aBUCUMOCTh JIaBJICHHUS Ta3a OoT 00béma, Temmeparypel. Ilepemaua naBneHuss TBEPABIMU
TeJlaMU, KUJIKOCTAMU U razaMu. 3akoH I[lackans. ITneBmaTnueckue MamuHbl. 3aBUCUMOCTh
JABJICHUS JKUJIKOCTH OT ri1youHsl. ['mapocratuueckuid nmapagokc. CooOIaronmecs: cocybl.
I'mppaBnnueckne MEXaHU3MBI.

Atmocdepa 3emau u atMmocdepHoe naBiaeHue. [IpuuuHbl CylecTBOBaHUS BO3AYIIHOMN
06010ukn 3emnu. OnbiT Toppuuem. M3Mmepenue atMocepHOro MaBiaeHHUS. 3aBUCUMOCTh
aTMOc(epHOro JaBieHHUs OT BBICOTHI Haja ypoBHeM Mops. [Ipubopsl ans u3MepeHus
aTMOC(EepHOTO JTaBJICHHUS.

JlelictBue JKMIKOCTM M Ta3a Ha IOIPYKEHHOE B HHUX Teno. BelTankusaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnapanue Ten. BozayxonnaBanue.

Hemoncmpauuu.
3aBUCUMOCTD JABJICHUS I'a3a OT TEMIIEPATYPHI.

[lepenaua naBneHus )KUJIKOCTBIO U Fa30M.

CooOmaromiuecst COCypl.

I'mppaBnuueckuit npecc.

[IposiBnenue aericTBUS aTMOC(EPHOTO TABICHHUS.

3aBUCHMOCTh BBITAIKUBAIONIEH CHUIIBI OT O00BbEMA MOTPYKEHHOW YacTH Tena U
MJIOTHOCTHU KUIKOCTH.

PaBeHCTBO BBITANKMBAIOIIEH CUIIbI BECY BBITECHEHHOU KUIKOCTH.

VYcnoBue mnnaBaHMs TeNl: IUIABAHWE WM TOTPYKEHHUE Tell B 3aBHCUMOCTH OT
COOTHONIEHUS TUIOTHOCTEH TeJa U KUIAKOCTH.

Jlabopamopusie pabomot u onvimol.
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1. HccnenoBanue 3aBHCHMOCTH Beca Tella B BOJE OT OObEMa MOTPYKEHHOU B
KUJKOCTb 4aCTH TeJIa.

2. OmnpeneneHue BBITAJIKUBAIOLIEH CHIIBL, NEHCTBYIOLIEH Ha TEJNO, HNOIPYKEHHOE B
KUJKOCTb.

3. IlpoBepka HE3aBHCHUMOCTHU BBITAIKMBAIOIICH CUJIbI, JACHCTBYIOIIEH Ha TEIO B
KUJKOCTH, OT MACCHI TEJA.

4. OnbIThl, 1EMOHCTPUPYIOIINE 3aBUCUMOCTb BBITAIKUBAIOIIEH CHUJIBI, EHCTBYOIIEH
Ha TEJO0 B JKUJIKOCTH, OT 00bEMa MOTrpY:KEHHON B *KUAKOCTh YacTU Teja U OT
IJIOTHOCTH KUJKOCTH.

5. KoncrpyupoBaHue apeomMeTpa WJIM KOHCTPYMPOBAHUE JIOAKU U OIpeneieHHue e&
rpy30N0AbEMHOCTH.

Paznea 5. PaGora u MomHoCTh. JHEprus.

Mexannyeckasi pabota. MOILIHOCTb.

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

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

Hemoncmpayuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnuie pabomul u onvimel.

1. Omnpenenenue pabOThl CUIBI TPEHHUS NpPU PABHOMEPHOM JBHXKEHUU Tella IO

TOPU30HTAIBHOW MOBEPXHOCTH.

2. HccnenoBanue ycioBU paBHOBECHS pblyara.

3. HUsmepenue KIIJI HaKIIOHHOW JIOCKOCTH.

4. HW3ydeHue 3aKOHA COXPAHECHHSI MEXaHUYECKOW SHEPIHUH.

8 KVIACC

Pa3znen 6. TensioBbIe IBJICHUSA.

OCHOBHBIE TOJIOKEHHUSI MOJICKYJIAPHO-KHHETHYECKOM TEOPUHM CTPOCHHUS BEIIECTBA.
Macca u pa3Mepbl aTOMOB U MOJIEKYJ. OIBITBI, TOATBEPKIAIONINE OCHOBHBIC ITOJIOKEHUS
MOJIEKYJIIPHOKHHETHYECKON TEOPHH.

Mogenmu  TBEPIOTO, JKHAKOTO HM  Tra3000pa3HOTO  COCTOSHMM  BEIECTBA.
Kpucrannmaeckue u amopdubie tena. OObSICHEHHE CBOMCTB I'a30B, YKHUAKOCTEH W TBEPABIX
T€l Ha OCHOBE IIOJIOKEHUH MOJEKYIAPHO-KMHETHYECKON Teopuu. C(CmauuBaHuE U
KamUIIpHBIC SBJICHUS. TEIIoBOEe pacupeHue U CKaThe.

Temnepatypa. CBsi3zb TeMmeparypbl CO CKOPOCTBIO TEIUIOBOIO JBHUYKEHUS YaCTHULI
Buytpennss osnHeprus. CrocoObl HM3MEHEHHs BHYTPEHHEM OHHEpPruM: TeIulonepenadya Hu
coBeplieHne padboThl. Buapl Terionepenaun: TEIIONPOBOAHOCTD, KOHBEKIIHS, U3TyYeHHE.

KomnnuectBo TemnoTel. YaenpHas TEIIOEMKOCTh BellecTBa. TeNIOOOMEH U TEILIOBOE
paBHOBecHe. YpaBHEHHE TerioBoro 6anaHca. [InaBieHue u oTBepIeBaHNEe KPUCTAIITHIECKUX
BEIIECTB. YAenbHas TeruioTa raBieHus. [lapooOpazoBanue u koHjeHcanwus. Mcmapenwue.
Kunenue. YnenbHas Temnora mapooOpa3oBaHMs. 3aBHCHMOCTH TEMIEPATyphl KUIIEHUS OT
aTMOC(epHOTO JTaBICHHUS.

Bnaxnocts Bo3yXa.

DHeprus TOIIMBA. Y IelbHAas TEMJI0Ta CrOPAHUSL.

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

3aKOH COXpaHEHUs U MPEBPAIllCHUs] SHEPTUH B TEIUIOBBIX MPOIECCaX.



Jemoncmpayuu.

Habmoenne 6poyHOBCKOTO JIBIKEHUS.

Hab6monenue muddysumn.

Habmroienue SBICHUI CMaYiBaHUS M KAMMJUTSIPHBIX SIBJICHHM.

HaGnronenue TenioBoro pacuupeHus Te.

WN3MmeHenne naBieHHWs ra3a MpH H3MEHCHHMH OO0bEMa W HarpeBaHUU WU

OXJIAXKICHHH.

[IpaBuna nu3mepeHus TeMmneparypsl.

Bunael Tenonepenayu.

OxJaxxieHue Ipyu COBEPILICHUU PabOTHI.

HarpeBanue nipu coBepiiieHur paboThl BHEITHUMU CHJIAMH.

10 CpaBHeHHE TETIOEMKOCTEN PAa3INYHbIX BELECTB.

11. HabmroneHnue KurmeHwus.

12. HabOnroeHue nocTosIHCTBA TEMIEPATyphl MPH IJIaBICHUH.

13. Mopenu TemaoBBIX ABUTATEIICH.

Jlabopamopusvie padbomot u onvimel.

1. OnbITH MO0 OOHAPY)KEHUIO ACUCTBUS CHJT MOJICKYJISIPHOTO TIPUTSKCHHS.

2. OnbITHI 110 BBIPAMMBAHUIO KPUCTAJJIOB ITOBAPEHHOM COJIM WIIM caxapa.

3. OnpITel O HAOIIOEHUIO TETUIOBOTO PACHIUPEHHS Ta30B, KUJIKOCTEH U TBEPIBIX

TeT.

Omnpenenenue naBiaeHUs BO3AyXa B OAJIIOHE MITIPHUIIA.

OnbIThI, JEMOHCTPUPYIOLIME 3aBUCUMOCTh JaBIIEHUS BO3JyXa OT ero o0béma u

HarpeBaHUs WU OXJIAKICHHUS.

6. IlpoBepka THUMOTE3bl JWHEWHOW 3aBUCUMOCTH [UIMHBI CTOJOMKA MHJIKOCTH B
TEPMOMETPHUUECKOMN TPyOKe OT TeMIIepaTyphbl.

7. HalmrogeHue n3MEeHEHUS] BHYTPEHHEH SHEPTUU Tejla B pe3yibTaTe TEIUIONEp eaaqun
1 pabOThI BHEITHUX CHJL.

8. HccnemoBanme sIBIEGHHs TETUIOOOMEHA TPH CMEMIMBAHWUW XOJIOJHOW W TOpsuei
BO/JIBI.

9. OmpeneneHue KOJUYECTBA TEIJIOTHI, MOJYYECHHOI'O BOJON MpH TEIIoOOMEHe ¢
HarpeTbiM METAIMYECKUM LHUITUHAPOM.

10. Onpenenenue ynenbHON TEIMIOEMKOCTH BEILIECTBA.

11. MccnenoBanue npoluecca ucnapeHusl.

12. OnpenesieHe OTHOCUTEIBLHON BIAXKHOCTH BO3IyXa.

13. Onpenenenue yieabHON TEMIOTHI IUIABJICHUS JIbJa.
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Pa3znen 7. diiekTpryeckne 1 MAarHUTHbIE SIBJICHHSI.

DnekTpuzaius Tei. J[Ba posia a5eKTpuyecKuX 3apsioB. BzanmoaeicTBre 3apsikeHHbIX
ten. 3akoH KynoHa (3aBUCMMOCTb CHUJIBI B3aUMOJCHCTBUS 3apsSKEHHBIX T€JI OT BEJIUYHHBI
3apsA7I0B U PACCTOSHUS MEXK]Y TEIaMH).

OnekTpudyeckoe  mosie.  Hanpsok€HHOCTh — anekTpuueckoro  moJist.  [lpuHimn
CYMEPIO3UINH IEKTPUUYECKUX TMOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu snekrpuyeckux 3apsaoB. DIeMEHTapHbINA AeKTpuueckuil 3apsaa. CTpoeHue
atoma. [IpoBOTHMKY U TUANIEKTPUKHU. 3aKOH COXPAHEHMS SJIEKTPUUECKOTO 3apsija.

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

Onektpuueckas uenb. Cuna Toka. Dnekrpuyeckoe HampspkeHue. ComnpoTUBIIEHUE
MPOBOJIHUKA. YJEIbHOE CONPOTHUBICHHE BellecTBa. 3akoH Oma Juisi ydacTka LemH.
[TocnenoBarenbHOE U apaLIEIbHOE COEIUHEHNE TPOBOHUKOB.



PaboTta 1 MOIITHOCTB 3JEKTPUUECKOTO ToKa. 3akoH [Dxoyms—JleHma. DnexTpuueckue
I[ENHU ¥ MOTPEOUTENN IEKTPUIECKON dHeprun B ObITy. KopoTKoe 3aMbIkaHue.

[ToctostHHbIE MarHuTHL. B3anmoAEeCTBUE MOCTOSIHHBIX MAarHUTOB. MarHuTHOE MOJE.
MarnuTHoe 1nojie 3eMiu U ero 3HadeHue s ku3Hu Ha 3emuie. OnbIT Dpcerena. MaruutHoe
MOJIe BJEKTPUYECKOro TOKa. I[IpuMeHeHue »>SIeKTpOMarHuToB B TeXHUKE. [lelicTBue
MarHMTHOTO TOJSi Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUIaTelb TMOCTOSHHOTO TOKA.
Hcnonp3oBanue >1eKTpoABUTATENICH B TEXHUYECKHUX YCTPOMCTBAX U HA TPAHCTIOPTE.

Oneiter  ®apanes. SBnenue snaexkTpoMarHUTHOM wuHAykuuu. [IpaBuno JleHua.
OnekrporeHeparop. CrocoObl TOJYyYEHHUS AJICKTPUUYECKON SHEPrHH. DIEKTPOCTAHIIMU HA
BO300OHOBIISIEMBIX HCTOYHHKAX YHEPTHH.

Jemoncmpayuu.

DneKkTpu3aIus Tel.

JIBa pojia AIEKTPUUECKUX 3apsI0B M B3aUMO/ICHCTBUE 3apsKEHHBIX TEJl.

YCTpOoUCTBO U IEHCTBHE AIEKTPOCKOTIA.

DneKkTpocTaTHuecKas HHIYKIIHS.

3aK0oH COXpaHEHUs AIMCKTPUIECKUX 3apsI/IOB.

[IpoBOAHMKY W AWDIIEKTPUKH.

MoenupoBaH€e CUIIOBBIX JTUHHUM 3JIEKTPUUYECKOTO TOJIS.

HcTOUYHMKH MOCTOSITHHOTO TOKA.

JIeNCTBHS EKTPUYECKOTO TOKA.

10. DnexTpruyecKkui TOK B KUJIKOCTH.

11. T'a30BbI# pa3ps.

12. I3mMepeHue CUitbl TOKa aMIepMeTPOM.

13. I3MepeHue 3MeKTpruuecKoTo HanpsHKEHUS BOJIBTMETPOM.

14. PeocTaT u Mara3uH CONPOTUBIICHUI.

15. B3aumoaeicTBre HOCTOSHHBIX MAarHUTOB.

16. MoaenupoBaHie HEBO3MOXKHOCTH pa3JIeICHUs MOJIFOCOB MAarHUTA.

17. MonenupoBaHUE MarHUTHBIX MOJIEH TOCTOSTHHBIX MAarHUTOB.

18. OnwIT Dpcrena.

19. MarauTtHO€ noJie Toka. JEeKTPOMarHur.

20. [elicTBME€ MarHUTHOTO MOJISl HA MPOBOIHUK C TOKOM.

21. DnexTpoaABUraTelib MOCTOSIHHOTO TOKA.

22. UccnenoBaHue sIBICHUS JIEKTPOMArHUTHOM MHIYKIIVH.

23. OnbiTel Dapajes.

24. 3aBUCUMOCTb HaIlpaBJICHUS HHAYKIIMOHHOTO TOKA OT YCJIOBUM €r0 BOSHUKHOBEHHS.

25. DneKkTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnuie pabomel u onvimel.

OnbIThI 10 HAOTIOACHUIO SJCKTPU3AINH T MHIYKIIUEH U IPU COMPUKOCHOBEHUH.

HccnenoBanue AeCTBUSA AIEKTPUUECKOTO MOJIs Ha IPOBOJIHUKH U IUAJIEKTPUKH.

COopka u mpoBepKa padoThI IEKTPUUECKOH IeTH MOCTOSHHOTO TOKA.

N3mepenue u peryaupoBaHue CUIIbl TOKA.

N3mepenue u peryaupoBaHue HAPSKEHUS.

HccnegoBanue 3aBUCUMOCTH CHJIBI  TOKa, HWAYHIETO 4Yepe3 Pe3ucTop, OT

CONIPOTHUBIICHUS PE3UCTOPA U HANPSKEHUS HA PE3UCTOPE.

7. OnbIThl, JAEMOHCTPUPYIOLIHWE 3aBHCUMOCTb JJIEKTPUUECKOTO COMPOTUBIIECHUS
MIPOBOJIHHUKA OT €r0 JJIUHBI, MJIOLAIU OTIEPEYHOTO CEUEHUsI U MaTepuana.

8. IIpoBepka mpaBuiia CIOKEHUS HANPSHKEHUM TPH MOCIEI0BATEIBHOM COEAMHEHUH
JBYX PE3UCTOPOB.

9. IlpoBepka mpaBuia Ajsi CUJIbI TOKA MPU NapajyIeIbHOM COEAMHEHUHU PE3UCTOPOB.

10. Onpenenenue paboOTHI AEKTPUIECKOTO TOKA, UAYIIETO YePe3 PE3UCTOP.

11. Onpenenenne MOLUTHOCTH 3JIEKTPUUYECKOTO TOKA, BBIACIIIEMOM Ha pe3UCTOPE.
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12. UccnenoBaHue 3aBUCHUMOCTH CHUJIbl TOKa, WAYIIETO YEpPEe3 JIaMIIOYKY, OT
HaIpsDKEHUs Ha HEW.

13. Onpenenenue KIIJ[ narpesarensi.

14. ccnenoBaHne MarHUTHOTO B3aUMO/IEHCTBUS IOCTOSIHHBIX MarHUTOB.

15. I3yuyeHue MarHUTHOTO I0JIA MOCTOSIHHBIX MarHUTOB MNP HUX OOBEIUHEHUH U
pa3JelIeHUN.

16. VccnenoBanue neicTBUS 3JEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

17. OnbITEl, IEMOHCTPUPYIOIIME 3aBUCHUMOCTb CHJIbI B3aUMOJCHCTBUS KATYLIKHU C
TOKOM M MarHuTa OT CHJIbl TOKA U HaIllpaBJICHUS TOKA B KATYILKE.

18. M3yuenue neiicTBUS MarHUTHOIO T0JIsL HA IPOBOJIHUK C TOKOM.

19. KoHctpyrnpoBaHue U u3ydyeHue padoThl AJIEKTPOIBUTATEIS.

20. Usmepenne KIIJ] anekTpoaBUraTeibHON YCTaHOBKH.

21. OnbITHI 1O UCCIEOBAHUIO SBJICHUS 3JIEKTPOMArHUTHON MHAYKIIMH: UCCIIEI0BaHUE
W3MEHEHNH 3HA4E€HMs M HAIIPABJICHUS HHYKIIMOHHOTO TOKA.

9 KJIACC

Pa3nen 8. Mexanuyeckue siBJICHUS.

Mexanunueckoe JIBUKEHUE. MarepuasibHas TOYKA. Cucrema OTCYETA.
OTHOCHUTEIHHOCTh MEXaHWYECKOTO JBMKEHHs. PaBHOMEpHOE MNpSMOJIMHENHHOE JBH)KEHUE.
HepaBHoMepHOe npsimosinHeWHOe JBHKEeHHE. CpelqHsis U MIHOBEHHAas CKOpPOCTh TeNla MpH
HEpPaBHOMEPHOM JIBUKEHUU.

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

PaBHOMEpHOE nBIKEHHME IO OKPYKHOCTH. [lepron n yactora obpamenus. Jluneitnas u
YIJIOBAsi CKOPOCTH. LIleHTpocTpeMUTEIBHOE YCKOPEHHE.

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

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

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

PaBHOBecue MarepuanbHOM TOuku. AOComOTHO TBEpAOE Teno. PaBHOBecue TBEpAOTO
TeJla ¢ 3aKpeIUIEHHOM OChbl0 BpanieHusl. MoMeHT cuiibl. LIeHTp TsxecTu.

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

Mexannyeckasi pabota 1 MOIIHOCTh. PaboTa cui TsxecTH, ynpyroctu, Tperus. CBs3b
sHepruu u pabotsl. [loTeHIMAanpHas 3HEPrus Teja, MOJHATOrO HaJ MOBEPXHOCTHIO 3€MITH.
[loreHumaneHass »5Heprust cxatoil npyxuHbel. Kunerunueckas »sHeprus. Teopema o
KMHETUYECKOM SHEPruu. 3aKOH COXPAHEHHSI MEXaHUYECKOM SHEpruu.

Hemoncmpauuu.

1. HabmrogeHne MeXxaHMUYECKOTO JBMKEHUS Tejla OTHOCUTENBHO Pa3HbIX TEJl OTCUETA.

2. CpaBHeHME IyTE€W U TPAEKTOPUM JBUKEHHS OJTHOTO M TOTO XK€ TeJa OTHOCUTEIbHO
Pa3HBIX TEJ OTCUETA.

N3mepenne CKOPOCTH U YCKOPEHUS NPSMOJIMHENHOTO IBHKEHUS.

HccnenoBanue Npu3HakoB paBHOYCKOPEHHOTO JIBHKEHUS.

HaGnronenue nBuxkeHHs Tena 1Mo OKPYKHOCTH.

HaGnronenne MexaHMYECKUX SIBICHUH, NPOUCXOJIIMX B CHUCTEME OTCUéra
«Tenexka» mnpu e€ pPaBHOMEPHOM M YCKOPEHHOM JBW)KEHUH OTHOCHTEIIBHO
KabuHeTa QU3UKH.
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7.
8.
9.

10.

11

13

3aBHCHMOCTb YCKOPEHUS TeJa OT MacChl Teja U JACHCTBYIOLIEH HA HETO CHJIBL
HaGuntozieHne paBeHCTBa CHII IPH B3aUMOAEHCTBUH TEIl.

N3meHeHue Beca Tena Ipu YCKOPEHHOM JIBUKCHUM.

IIepenaua nmmynbca Ipyu B3aMMOAECHCTBUM TEIL.

. IIpeoOpa3oBanus SHEPTUH MTPH B3aUMOJICHCTBUHU TEJ.
12.

CoxpaHeHue UMITYJIbCA IIPU HEYIIPYTOM B3aUMOIEHCTBUU.

. CoxpaHeHue uMImyibca pyu a0COJIIOTHO YIPYTOM B3aUMOJEHCTBUH.
14.
15.
16.

HabntoieHue peakTuBHOIO JBUKEHHUS.
CoxpaHeHHe MEXaHUUECKON PHEPIUU IIPU CBOOOTHOM IaJICHUHU.
CoxpaHeHHEe MEXaHMYECKOM HSHEPrMM IpU [BMXKEHUM Tejla IOJ JIEHCTBUEM

MIPY’KHHBI.

Jlabopamopusvie pabomot u onvimel.

1.

2.

o

10.

11.

KoncTpynpoBanue TpakTa sl pa3roHa U JaJIbHEUIIIEr0 PAaBHOMEPHOTO JABUKECHUS
IrapuKa U TCIICIKKH.

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

OmnpeneneHne YCKOPEHHs Tella MPH PaBHOYCKOPEHHOM IBMKEHHH TI0 HAKJIOHHOW
MJIOCKOCTH.

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

[IpoBepka rumoTesbl: €ciu HpU PABHOYCKOPEHHOM JIBIKEHUM 0O€3 HayalbHON
CKOPOCTH IIYTH OTHOCATCA KaK paa HEYETHBIX YUCCI, TO COOTBETCTBYIOIIHC
IIPOMEXYTKHA BPEMEHU OJJUHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUSI CKOJIBXKEHHSI OT CHJIbl HOPMAIbHOTO
JIABJICHMSL.

Omnpenenenue kodPpPUIMEHTa TPEHUS CKOTBKCHUS.

Omnpenenenne )XECTKOCTU MPYKHUHBI.

Omnpenenenune paboThl CHUJIBI TPEHHS NP PABHOMEPHOM JABMXKEHMM Teja IO
TOPU30HTAILHONM IOBEPXHOCTH.

Omnpenenenne paboOThl CUJIBI YIPYTOCTH NP MOJIBbEME I'py3a C HUCIOJb30BaHHEM
HEIOBM)KHOTO U TOJBHKHOIO OJIOKOB.

N3yueHue 3aK0Ha COXpaHEHUs SHEPTUU.

Pa3nen 9. Mexann4uecKkue KoJ1e0aHUA U BOJIHEIL.

KonebarenpHoe asmxenne. OCHOBHBIE XapaKTEPUCTHKN KOJIEOaHU: IEPHO/I, YACTOTa,
amIuntya. MareMmatuyeckuil U TPYKUHHBIM MasaTHUkH. [IpeBpaiieHue SHeprud Mpu
K0JIe0aTEIHLHOM JIBIDKEHNH.

3aryxaromue koneOaHusi. BwiHyxaeHHble KoseOanus. Pesonanc. Mexanuueckue
BoJIHBI. CBOMCTBA MEXaHUYECKUX BOJIH. [Ipo10JIbHBIE U TIOTIEpEeYHbIC BOJIHBI. J[JIMHA BOJHBI U
CKOPOCTh €€ pacrnpocTpaHeHHs. MeXaHW4YeCKUe BOJHBI B TBEPIAOM Teje, CEHCMHUUYECKHE

BOJIHBL.
3ByK. I'poMKOCTb 3ByKa 1 BbIcOTa TOHA. OTpaxkeHue 3Byka. IH(ppa3Byk U yIbTpa3ByK.
Hemoncmpayuu.
1. HabmrogeHnue kosiebaHui Te1 Mo AEUCTBUEM CHIIBI TSHKECTH M CHIIBI YIIPYTOCTH.
2. HabmopeHue xonebaHuil rpy3a Ha HUTU U HA TIPY>KUHE.
3. HabmozneHue BBIHYXAEHHBIX KOJeOaHUH U pe30HaHca.
4. PacmpocTpaHeHHe IPOI0JIbHBIX U NOMEPEYHBIX BOJIH (Ha MOJEIH).
5. HabmoneHue 3aBUCMMOCTH BBICOTHI 3BYKa OT YacTOTHI.
6. AKycTHYECKHUI pe30HaHC.

Jlabopamopusie pabomot u onvimul.



Omnpenenenre 4acToThl U IEpUO/ia KOjaeOaHU MaTeMaTHYeCKOro MasTHHKA.

Omnpenenenre 4acToThl U Meproia KojaeOaHuil NpyKUHHOTO MasTHUKA.

HccnenoBanue 3aBUCMMOCTH TIeprOa KOJIeOaHUH MOJIBEIIEHHOTO K HUTH Tpy3a OT

JJIMHBbI HUTH.

4. HWccnenoBaHue 3aBUCHUMOCTH IE€pUOJIa KOJEOAHUM MPYKMHHOIO MAasTHUKA OT
Macchl rpysa.

5. ITlpoBepka HE3aBUCUMOCTH TEpHOJIa KOJeOaHUH Tpy3a, MOJABEUICHHOTO K HUTH, OT
Macchl rpysa.

6. ONBITEL, JEMOHCTPUPYIOIIUE 3aBUCUMOCTb IE€pHOAa KoJeOaHWH MNPY>KHHHOTO
MAasiTHUKA OT MAacChl IPy3a U KECTKOCTU IPYKUHBL.

7. W3mepenue yckopeHuUsi CBOOOHOTO MaICHUS.
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Paznen 10. DnekTpoMarHuTHOe 1M0J1e M 3JIEKTPOMATHUTHbIE BOJIHBI.

DNeKTpOMarHUTHOE MoJie. DJIeKTPOMarHuTHbele BOJIHBI. CBONCTBA AJIEKTPOMArHUTHBIX
BojH. lllkanma »meKTpOMAarHUTHBIX BOJH. VCIonb30BaHME 3JIEKTPOMArHUTHBIX BOJH JUIS
COTOBOM CBSI3H.

DnekTpoMarHuTHas npupoja ceera. CKkopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.

Hemoncmpayuu.

1. CBoiicTBa IIEKTPOMAarHUTHBIX BOJIH.

2. BomnHOBBIE CBOWCTBA CBETA.

Jlabopamopnuie pabomul u onvimot.

1. H3yueHue CBOMCTB 3J€KTPOMArHUTHBIX BOJIH C TIOMOIIIbIO MOOMIIBHOTO TenedoHa.

Pa3nen 11. CBeroBble sIBICHHS.
JlyueBas monenb cBera. Microunuku cBera. [IpsmonuHeliHOe paciipocTpaHEHHUE CBETA.
3atmenust Cousiana u JIynel. Otpaxkenue cBerta. [1nockoe 3epkano. 3aKOH OTpaKeHUs CBETA.
[Ipenomiiennie cBera. 3akoH mpenomieHUsi cBera. [lolHOe BHyTpeHHEE OTpa’KeHHE
cBera. Mcnonb30BaHNe MOJTHOIO BHYTPEHHETO OTPAKEHHS B ONITHYECKUX CBETOBOJIAX.
Jlunza. Xon aydeit B nmuH3e. Onrtuyeckas cuctema ¢oToanmapara, MHKPOCKOTa M
Teneckorna. ['1a3 kak ontuyeckas cucreMma. ban3opykocTs U JaIbHO30PKOCTb.
Paznoxxenne 6emoro cBera B crektp. OmnbiTel HpioToHa. CliojkeHHE CHEKTPaIbHBIX
uBeToB. [ucnepcus cera.
Jemoncmpayuu.
[IpsiMonMHENHOE pAaCcIIPOCTPAHEHHUE CBETA.
OTtpaxxeHue cBera.
[Tonyuenue n300paxeHuil B JIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomiienue cBera.
OnTuyeckuil CBETOBO/I.
Xoa mydeii B coOuparolieii TuH3e.
XoJ ayder B paCcCEUBarOLLEH JIMH3E.
[Tonyuenue n300pakeHH ¢ TOMOIIBIO JTUH3.
. Ilpunuun aeictBus oToarnmapara, MUKPOCKOIIa U TEJIECKOTIA.
10. Mopensb rnasa.
11. Paznosxenue 6e10ro cBeTa B CIEKTP.
12. Tlony4yenne Genoro cBeTa Mpu CIOKEHUH CBETA Pa3HBIX IIBETOB.
Jlabopamopusie pabomot u onvimol.
1. HccnenoBaHue 3aBUCUMOCTH yrila OTPaKEHUsI CBETOBOTO JTy4da OT YIJIA MaJICHUS.
2. H3yueHue XapakTepUCTUK U300paKEHUS MPEeIMETa B IIIOCKOM 3epKaje.
3. HccnenoBanue 3aBUCUMOCTH YIJia IPEIOMJIEHUSI CBETOBOTO Jiy4ya OT YIJia MaJeHUs
Ha FPaHMIIE «BO3TYX—CTEKIIO».
4. TlomyyeHue u300pakeHUN C TIOMOIIBIO COOUPATIOIIEH TUH3BI.
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Ornpenenenre GOKYCHOrO pacCTOSHUA U ONTUYECKOH CHIIbI COOMPAIOILEH JTUH3BI.
O1nBITHI 110 Pa3I0KEHUIO OEJIOTO CBETA B CIEKTP.

OmnbITHI MO BOCHPUSTUIO I[BETA MPEAMETOB IPU UX HAOIIOICHUM UYepe3 I[BETOBbIC
GUIBTPHIL.

Howm

Pa3nen 12. KBanToBbI€ SIBJIEHHS.

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

PamnoaktuBHOCTE. Anb(a, Oeta- m ramma-usnmydeHus. CTpoeHHE aTOMHOTO siIpa.
Hyxknonnas mognens atomuoro sjapa. M3zoronsl. PannoaktuBHble npeBpamneHus. [lepuon
MOJIypacnaia aTOMHBIX sIJIEp.

SnepHble peakuuu. 3aKOHBI COXpPaHEHMs 3apsA0BOIO U MAacCOBOTO 4YMCEN. DHEprus
CBA3M aTOMHBIX sjep. CBsi3b Macchl M SHepruu. Peakuuu cuHTE3a W JeleHUs SAep.
Ucrounuku sueprun CoJiHIa U 3BE3.

SAnepHas sHepreTuka. JleMcTBUS palMOAKTUBHBIX U3JIyYEHHUI Ha )KUBBIE OPTaHU3MBI.

Hemoncmpayuu.

CrieKTphl U3JIy4eHUs U TOTJIOMICHHUSL.

CrieKTpsl pa3IU4HbIX Ia30B.

Cnexrtp Bogopoaa.

Habmonenue TpekoB B kamepe BuibcoHa.

Pabota cuérunka HOHM3UPYIOMIHUX U3TYUCHH.

Peructpanus nznydeHus NpupoIHbIX MUHEPAJIOB U MPOJTYKTOB.

ﬂaﬁopamopubte pabomot u onvimol.

1. HaOnropeHue CIIOMIHBIX U IUHEHYATHIX CIIEKTPOB U3ITyUECHHUS.

2. HccnenoBaHue TPEKOB: U3MEPEHHME SHEPTHUU YAaCTHUIBI MO TOPMO3HOMY MYTH (11O
dboTtorpadusim).

3. H3mepenwne paanoakTUBHOTO (OHA.
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IToBTOPHUTEIBHO-00001IAOIIHUIA MOAYJIb.

[ToBTOpHTENEHO-0000IIAOIINIT  MOIYJIb TMpEAHA3HAYCH JUIS CHCTEMAaTHU3allud U
0000IIEeHUsT TPEIMETHOTO COJIEPXKAHHUS M OIBITa JCATEIBHOCTH, NMPHOOPETEHHOTO TIpU
W3YYEHHH BCEro Kypca (U3WKH, a TaKXKe Ui TIOJrOTOBKH K OCHOBHOMY T'OCY/JIapCTBEHHOMY
9K3aMeHy Mo (GU3UKe 11 00YJaroIINXCs, BBIOPABIINX 3TOT YYCOHBIN MTPEAMET.

[lpy wW3ydeHWHM JAHHOTO MOJYJIS PEATU3YIOTCI W CUCTEMATH3UPYIOTCS BHUJIBI
NEATENbHOCTH, Ha OCHOBE KOTOPBIX OO0ECIEYMBACTCS JOCTHIKCHHUE TMPEIMETHBIX H
MeTarnpeIMeTHBIX TUTAHUPYEMBIX pe3yibTaToB oOyJeHus, dbopmupyeTcs
€CTECTBEHHOHAYYHAs TPAMOTHOCTh: OCBOCHHE HAyYHBIX METOJOB HCCIICJOBAHMS SIBICHHUN
NPUPOJBl M TEXHUKH, OBJIAJICHHEC YMCHUSMHU OOBSICHITH (DU3UUCCKUC SIBJICHHS, MPUMCHSS
MOJIyYCHHBIC 3HAHUS, PEIIaTh 3a/1a41, B TOM YHCIIC KAUECTBEHHBIC U SKCIIEPHUMEHTAIILHBIC.

[TpuHIMNIHATIEHO JESTEIBHOCTHBIM XapakTep JAaHHOTO pas3jeiia pealu3yercs 3a CUéT
TOT0, YTO OOYUAIOIIMECs BBIMOJHSIOT 33/IaHUs, B KOTOPBIX UM TPE/IIaracTcs:

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

WCIOJIb30BaTh Hay4yHbIE METOJbI UCCIIENOBaHUS (DU3MUECKUX SBJICHHM, B TOM YHCIE
JUIS IPOBEPKU TUTOTE3 U OMYyYEHHS TEOPETUUECKUX BHIBOJIOB;

OOBSCHATh HAyYHBIE OCHOBBI HaWOOJiee BaXKHBIX JOCTHIKEHUN COBPEMEHHBIX TEXHOJIOTUH,
HampuMep, MPaKTUYECKOTO HCIOIb30BaHUS PAa3IMYHBIX 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 (u3MKH Ha ypOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs HAMpaBICHO Ha

AOCTHIKCHUC JIMYHOCTHBIX, MCTAIIPCAMETHBIX U MMTPEAMCTHBIX O6pa3OBaTCJH)HI)IX PE3YyIbTAaTOB.

B pesymbrate m3ydeHuss (U3MKM HA YpOBHE OCHOBHOTO OOIIero oOpa3oBaHUS Yy

oOyyaromerocst OyyT cOpMHUPOBAHBI CIEAYIOIINE TNIHOCTHBIE PE3YJIbTAThl B YaCTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUSA:

- IIPOSIBIIEHWE MHTEpEeca K HUCTOPHUM M COBPEMEHHOMY COCTOSIHUIO DPOCCHHUCKOU
(bu3nvIecKoit HayKH;

- IIEHHOCTHOE OTHOIIIEHUE K TOCTIKCHHUSIM POCCUUCKHUX YUEHBIX-(DU3UKOB;

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

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

- OCO3HAHHUE BAXHOCTU MOPAIBHO-ITUYECKUX TPUHIIUIIOB B JACSITEIIBHOCTH YUEHOTO;

3) 3cTeTH4ecKoro BOCIMTAHMS:

- BOCIIPHATHE YCTETUUECKUX KaueCcTB (PM3MUECKON HayKU: €€ TapMOHUYIHOTO TIOCTPOCHHS,
CTPOTOCTH, TOYHOCTH, TAKOHUIHOCTH;

4) IEeHHOCTH HAYYHOI'0 IMO3HAHUSA:

- OCO3HAHHWE IEHHOCTH (PU3NYECKON HAYKH KaK MOIIHOTO WHCTPYMEHTA TO3HAHUS MUPA,
OCHOBBI Pa3BUTHS TEXHOJOTUH, BaXKHENUIIEN COCTABIIAIOIIEH KyJIbTYpHI;

- pa3BUTHE HAYYHOU JII0O03HATEIBLHOCTH, HHTEPECA K UCCIIEI0BATENbCKON eI TENbHOCTH;
5) popMupoBaHus KyJbTYPHI 310POBbSI M IMOIMOHAJIBLHOI0 0J1Ar0NOJyYHs:

- OCO3HAHME LIEHHOCTH Oe30macHoro oOpas3a >KM3HU B COBPEMEHHOM TEXHOJIOTHYECKOM
MHUpE, BaXHOCTH MpaBHJ 0O€30IacHOrO MOBEJCHHsS] Ha TpaHCIOpTe, Ha J0porax, ¢
AIEKTPUYECKUM U TEIJIOBBIM 000PYI0OBAaHUEM B IOMAILIHUX YCIIOBHUSX;

- c(OpMHUPOBAHHOCTh HaBBIKA pPEQIICKCHH, MPU3HAHUE CBOETO IpaBa Ha OMMOKY H
TaKOT0 K€ [paBa y Ipyroro 4eJIoBeKa;

6) TPY10BOT0 BOCIIUTAHUSA:

- aKTHMBHO€ Yyd4acTH€ B pCIIEHWU NPaKTHYECKUX 3axad (B paMKax CEMbH,
00pa3oBaTeNIbHON OpraHu3aiy, Tropoia, Kpas) TEXHOJOTUYECKOW U COLMaIbHOU
HaIpPaBJICHHOCTH, TPEOYIOIIKUX B TOM YHUCIIE U (PU3HUUECKUX 3HAHUII;

- HHTEpEC K MPAKTUYECKOMY U3YUEHUIO MPoQeccuii, CBI3aHHBIX C (DU3UKOM;

7) 3K0JIOTHY€CKOr0 BOCIIMTAHUA:

- OpHEHTalus Ha IpUMEHeHHe (U3NYECKUX 3HAHUU [UIs pelleHHs 3aJady B 00JIacTH
OKpYXaloIlEel Cpe/ipl, IUNITAHUPOBAHUS TIOCTYIIKOB M OLIEHKU MX BO3MOKHBIX IIOCIIEICTBUM
JUISL OKpYKaroLen cpebl;

- 0CO3HAHUE III00ATBHOTO XapakTepa IKOJIOTHUECKUX MPOOIeM U MyTel UX pelIeHus;

8) ajanTanyu K U3MEHSIOIMMCS YCJIOBHAM COLHUAIBHON U MPUPOIHOM CPebl:

- MOTPEeOHOCTh BO B3aWMOJICUCTBUU TPHU BHINOJHEHUH HCCIECIOBAaHUM U MPOEKTOB
(bu3nuecKoil HaNPaBICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSAM JPYTUX;

- TIOBBILLIEHUE YPOBHS CBOE€HM KOMIIETEHTHOCTH Y€pe3 NPAKTUUECKYIO AEATEIbHOCTb;

- MoTpeOHOCTh B (DOPMHUPOBAHUM HOBBIX 3HAHHIA, B TOM 4Hcle (OPMYIHPOBATH HJEH,
MOHATHS, TUTIOTE3bI O (PU3HUECKUX 0OBEKTAX U SIBICHUSX;

- 0co3HaHUE JeHUIIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00JaCTH (PU3UKY;

- IJIAHUPOBAHUE CBOETO PA3BUTHUS B TPUOOPETEHUH HOBBIX (DM3MUYECKUX 3HAHMUIA,

- CTpeMJIeHHE AaHalU3UpOBaTh U BBIABIATH B3aUMOCBSI3U MPUPOJIBL, OOIIECTBA U
HSKOHOMHMKH, B TOM YHKCJIE C UCTIOIB30BaHUEM (PU3NIECKIX 3HAHUIA;

- OLIEHKa CBOMX JEUCTBUH C y4€TOM BIMSHUS Ha OKPYKAIOUIYI0 CpPEIy, BO3MOKHBIX
TI100aTBHBIX TOCIEICTBUH.



METAINIPEAMETHBIE PE3YJIBTATHI

B pesynbprare OcBOGHHS HpOTpaMMbl 1O (PU3MKE Ha YPOBHE OCHOBHOTO OOILEro
oOpa3zoBanusi y oOyuwaromerocs Oyayr cGOpMHpPOBaHBI MeTalpeAMeTHbIe Ppe3yJbTaThl,
BKJTIOYAIOIIME TI03HABATENIbHBIC YHHBEPCAIbHBIE y4eOHBIE NEHCTBUS, KOMMYHHUKATHBHBIC
YHHUBEpCaJbHbIE yueOHbIE IEUCTBUSA, PETYISATUBHbBIE YHUBEPCAIbHbIE YUEOHbIE IEHCTBUS.

Ilo3HaBaTeabHBIE YHUBEpPCAJIbHBIC y‘leﬁHble JeHCTBUS

ba3oBble Jornveckue a1ecCTBUSA:

BBISIBIISITH M XapaKTepU30BaTh CyIIECTBEHHBIC IPU3HAKN 0OBEKTOB (SBJICHUIN);
yCTaHABIIMBAaTh CYIIECTBEHHBI TPU3HAK KJIACCH(PHUKALWK, OCHOBAaHHS IS
0000111eH!S 1 CpaBHEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M MIPOTUBOPEUHS B pACCMaTPUBAEMBIX (haKTaX, JaHHBIX
1 HAOFOICHHSIX, OTHOCSAIINXCS K (PU3HUYECKUM SBIICHUSIM;

BBISBIISITh IPUYHHHO-CJIC/ICTBEHHBIE CBSI3H MPH M3YYeHUU (QU3NUYECKUX SIBICHUH U
MPOIIECCOB, JIeJIaTh BBIBOJIBI C HCIIOJIB30BAaHUEM JCTYKTUBHBIX W HWHIYKTHBHBIX
YMO3aKIFOYCHUH, BBIJIBUTATh THIIOTE3BI O B3aUMOCBS3SIX (PM3UIECKUX BEITHUYMH;
CaMOCTOSITENIbHO BbIOMpaTh CcHocod penieHust ydeOHOHM (u3nueckod 3amauu
(cpaBHEHHE HECKOJBKHAX BApUAHTOB DPEIICHHs, BHIOOpP HAMOOJee IOAXOSIIEro C
YIETOM CaMOCTOSITEIIEHO BBIICTICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBarejbCcKue AeiCTBHS:

WCII0JIb30BaTh BOMPOCHI KaK MCCIIE0BATEIBCKIUI HHCTPYMEHT TIO3HAHWS;
MPOBOJIUTh TI0 CAMOCTOSITENIbHO COCTAaBICHHOMY IUIaHY OTIBIT, HECIIOKHBIH
(bM3UYECKUI SIKCIIEPUMEHT, HEOOJIBIIIOE UCCIIeIOBaHNE (DU3NIECKOTO SBIICHHUS;
OIICHUBATh Ha MPHUMEHUMOCTh M JIOCTOBEPHOCTh MH(OPMAIUIO, TOIYUYCHHYIO B
XOJI€ UCCIICIOBAHUS UM SKCIICPUMEHTA;

CaMOCTOSITENIFHO  (OPMYJIHPOBATh OOOOIICHUS ¥ BBIBOJABI II0 PE3yJIbTaTam
MPOBEAEHHOTO HAOIOICHUS, OTIBITA, UCCIICAOBAHMS,

MPOTHO3UPOBATh BO3MOYKHOE JalbHEWIIee pa3BUTHE (PHU3MUECKUX IPOIECCOB, a
TaK)K€ BBIJIBUTaTh TIPEANONOKEHUSI 00 HMX pPa3BUTHM B HOBBIX YCIOBHSX U
KOHTEKCTax.

Pa6ora ¢ undopmanmeii:

MPUMEHSTh Pa3JIMYHbIC METOJbI, HHCTPYMEHTBI U 3alPOChl MPH MOUCKE U 0TOOpE
WHGOPMAIIMU WK TAHHBIX C YIETOM MPEIUIOKEHHON yueOHOM (PU3MYeCcKOl 3a1auu;
aHaM3UpPOBaTh, CHCTEMATH3MPOBATh W  WHTEPIPETHPOBATH  WH(POPMAITUIO
pa3IMYHBIX BUJOB U POPM MPEICTABICHUS;

CaMOCTOSITEJILHO BBIOMPATh ONTUMAIBbHYI0 (popMy mpeicTaBicHus UHGOPMAIMU U
WUTIOCTPUPOBATh pelllacMble 33a4l HECJIIOKHBIMU CXEMaMH, JHarpaMMaM#, WHON
rpaduKol U UX KOMOMHAIUSAMHU.

KoMMyHHKaTHUBHBIC YHUBEPCAJIbHbIE YUeOHbIE 1eiCTBUS:

B X0/ie 00CYXKIEHHs yd4eOHOTO MaTepHaia, pe3yIbTaToB J1ab0paTOPHBIX paboT H
MPOEKTOB 3a/1aBaTh BOIMPOCHI 1O CYIIECTBY OOCYXJIaeMO¥l TeMbl M BBICKA3bIBATh
WJICH, HaIleJICHHbIC Ha pEIICHWE 3a7a4dl W TOJUICpP)KaHHE OJaroKenaTeIbHOCTH
00IICHNS;

COIOCTaBIATh CBOHM CYXKICHHS C CYXKICHHSIMH JPYTUX YYaCTHUKOB JIMAJIOTA,
OoOHapyXUBaTh Pa3IMYMe U CXOJICTBO MO3HIINHN;

BBIpaXKaTh CBOKO TOUKY 3PCHHS B YCTHBIX U TUCBMEHHBIX TEKCTaX;

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



MMOHUMATh M MCIIOJIH30BATh MPEUMYIIIECTBA KOMAHIHON ¥ WHAUBHUIYATLHON pabOThHI
[IPU PEIICHUN KOHKPETHON (PU3NUECKOi mpoOIeMBbl;

MPUHUMATH 1€ COBMECTHOM JEATEIbHOCTH, OPraHU30BbIBATH ACHCTBUS IO €€
JOCTIDKEHHIO:  paclpenesisiTb pojid, OOCYKJIaTh MPOIECChl U PE3YJbTaTh
COBMECTHOH pabOThI, 00001aTh MHEHHSI HECKOJIBKUX JTFO/ICH;

BBITIOJIHATH CBOIO YacTh PaOOThI, TOCTUTasi KAYECTBEHHOT'O pe3yjbTaTa MO CBOEMY
HaIPaBJICHUIO U KOOPJIUHUPYS CBOU JCHCTBUA C IPYTMMHU WICHAMH KOMAaH/Ibl;
OIIEHMBAaTh KayeCTBO CBOETO BKJIaJa B OOMMUA TPOAYKT 1O KPUTEPHSM,
CaMOCTOSITEIIBHO CPOPMYITHPOBAHHBIM YYACTHUKAMHU B3aMMOICHCTBHSL.

PerJIHTI/IBHbIe YHUBEpPCAJIBbHBLIC y‘-leﬁl—ll)le JeCcTBUS

Camoopranu3anus:

BBISIBIISAITh MPOOJIEMBI B JKU3HEHHBIX W YYEOHBIX CHUTyalMsIX, TPeOYIOIIUX s
pereHust GU3NIECKUX 3HAHUI;

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

CaMOCTOSITEJIBHO COCTABJISITh aITOPUTM pelleHus (U3MYecKol 3aJauu WK IUlaHa
UCCIIEIOBAHUS C Y4ETOM HMMEIOUIMXCSI PECYpcOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATh IIPEAJIaracMble BaApHAaHThI PEIICHNN;

JieNiaTh BbIOOP U OpaTh OTBETCTBEHHOCTD 3a pPEIlICHUE.

CaMOKOHTPOJIb, SMOLMOHAIbHBIN HHTEJJIEKT:

AaBaThb a/ICKBATHYIO OICHKY CUTyalluW U IpCjiarath 1jiaH eé U3MCHCHU,
OOBSICHATH TIPUYMHBI JOCTWKCHUS (HEIOCTH)KCHUS) pe3yIbTaTOB ACATEIBHOCTH,
JIaBaTh OIIEHKY MPHOOPETEHHOMY OTIBITY;

BHOCHTh KOPPEKTHBBI B JIEATEIBHOCTh (B TOM 4HCJIE B XOJ BBITIOJHECHUS
(DMBUYECKOTO HCCIEAOBAaHUS WM IPOCKTA) HAa OCHOBE HOBBIX OOCTOSTEILCTB,
W3MEHUBIINXCS CUTYalUH, YCTAHOBJICHHBIX OMIMOOK, BO3HUKIIUX TPYIHOCTEH;
OIICHUBATh COOTBETCTBUE PE3yNbTaTa eI M YCIOBHSIM;

CTaBHTh ce0sl Ha MECTO JIPYroro 4YelioBeKa B XOJ€ CIOpa WM JUCKYCCHH Ha
HAyYHYIO TEMY, TIOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTHKY JIPYTOTO;

MpHU3HABAaTh CBOE TMPABO Ha OMIMOKY MPH PEUICHWH (U3HUYECKHX 3amad WM B
YTBEPXKJICHUSAX Ha HAYYHBIC TEMBI U TAKOE JKE MPABO APYroro.

INPEAMETHBIE PE3YJIBTATbBI

K xoHIy 00yuenus B 7 kJjiacce mpeIMeTHbIE pe3ylbTaThl HA 6a30BOM YPOBHE JIOJIKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOYUaIOIIUXCSI YMEHUH:

WCIOJIb30BaTh TOHATUS: (U3MUECKHEe M XUMHUYECKHUE SBICHUS, HaONI0/IeHuE,
9KCIEPUMEHT, MOJIeJIb, TUTIOTE3a, AMHUIIBI (PU3NUECKUX BEIHUMH, aTOM, MOJIEKYJIa,
arperatHble  COCTOSHUSI  BemlectBa  (TBEpAOe, KUAKOe, razoo0pa3HOe),
MEXaHUYECKOe JBIDKEHHE (paBHOMEpPHOE, HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE),
TpaeKTOpus, paBHOJACHCTBYOMIAs cuia, aedopmanus (ymnpyras, MjaacTHUecKas),
HEBECOMOCTh, COOOIIAIOIINECS COCY/IbI;

paznuuarh sBieHus (Auddysus, TemaoBoe JABMXKEHHE UACTHUIl BEIECTBa,
PaBHOMEPHOE IBM)KEHHE, HEPAaBHOMEPHOE IBW)KCHME, MHEPILUS, B3aUMOJICHCTBHE
TEJ, pPaBHOBECHE TBEPABIX TEN C 3aKPEIUIEHHOM OCBIO BpAILEHUS, Iepenada
TaBJICHUS TBEPABIMHU TeJaMH, >KUIKOCTSIMH M Ta3aMH, aTMOC(epHOE IaBJICHUE,
IUIaBaHUE TeJ, IMPEBPAIlEHUs MEXaHWYECKOM DJHEPruu) IO OINHUCAaHUI HX
XapaKTEepHBIX CBOWCTB M Ha OCHOBE OIBITOB, JEMOHCTPUPYIOUIMX JaHHOE
¢bu3nveckoe siBICHUE;



pacro3HaBaTh NPOSIBICHHE H3YYEHHBIX (PU3MUECKUX SBICHHA B OKPYXKAIOIIEM
MHUpE, B TOM uHcie (U3MYECKHE SIBICHUS B TMPHUPOJE: MPUMEPHI IBMIKEHHS C
Pa3JIMYHBIMU CKOPOCTSIMHU B KUBOM M HEXUBOU MPUPOJIE, NEHCTBUE CUIIBI TPEHUS B
NpUPOJe M TEXHUKE, BIMSHUE aTMOC(HEpPHOTO JABJICHHUSA Ha JKMBOM OpPraHU3M,
IUTaBaHUE PBIO, phIYard B TeJlie YEIOBEKa, MPU 3TOM IEPEBOAMTH MPAKTUYECKYIO
3aauy B y4eOHYIO, BBIICSTH CYIIECTBEHHBIE CBOWMCTBA (MPU3HAKH) (PU3UYECKHX
SIBJICHU;

ONMCBHIBATh M3YYECHHBIE CBOWCTBA Tel H (DU3UYECKUE SBIICHUS, HCIIOJIb3Ys
¢usnveckue BenMUMHBI (Macca, OOBEM, IUIOTHOCTH BEUIECTBA, BPEMs, ITyTh,
CKOPOCTb, CpPEIHsSI CKOPOCTb, CHJIa YIPYIOCTH, CHJIa TSXKECTH, BEC Teja, CHUja
TpeHUsl, JaBiieHHe (TBEPAOrO Tesa, >KUIKOCTH, Ta3a), BBHITAJIKUBAIOLIAs CHIIA,
MeXaHHW4yecKas pabdoTa, MOUIHOCTb, IJIEYO CHUJIbI, MOMEHT CHJIbl, KO3 ULIHEHT
MIOJIE3HOTO JIEUCTBUS MEXaHU3MOB, KWUHETUYECKAs! U TIOTEHIIMAIbHAS SHEPTUsl), IPU
OTMCAHUU MPABWJIBHO TPAKTOBATh (PU3HMUECKUN CMBICI UCIIOJIb3YEMBIX BEIMUNH, UX
o003HaYeHUs] M eAUHMULBI  (QU3MYECKUX BEIMYMH, HAXOJUTh  (HOPMYJIBI,
CBSI3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEJIMYUHY C JPYrUMHU BEIUYMHAMH, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3HUECKUX BEJINYMH;

XapaKTepH30BaTh CBOMCTBa Tel, (U3NYECKUE SIBICHUS W MPOLECCHI, HCHOIB3YS
TpaBUJIa CIOKEHUsI CUJT (BI0JIb OJHOU MpsiMOit ), 3akoH ['yka, 3akon [lackais, 3akoH
Apxumena, MpaBUJIO PaBHOBECHs pbiuara (6J10Ka), «30JI0TOE MPABUIIO» MEXaHHKH,
3aKOH COXPAaHEHHS MEXaHWYEeCKOW OHHEpPruu, IpU OSTOM JaBaTh CJIOBECHYIO
(hopMyIHUPOBKY 3aKOHA U 3aMMChIBAaTh €T0 MaTEMaTHUECKOE BhIPAXKEHHUE;

OOBSACHATh (PU3MYECKHE SBICHHS, MPOLECCHl M CBOMCTBAa Tel, B TOM 4YHCIE U B
KOHTEKCTE  CUTyallMii  NPaKTUKOOPUEHTHUPOBAHHOIO  XapakTepa:  BbIABIATH
MIPUYKUHHO-CIIEICTBEHHBIE CBSI3H, CTPOUTH 00BsACHEHHE U3 1—2 JTOTHYECKHX LIAroB ¢
omopoil Ha 1—2 M3y4EHHBIX CBOMCTBA (PM3MUECKHX SBJICHUHN, (PU3HUECKHX 3aKOHA
WJIY 3aKOHOMEPHOCTH;

pemarh pacuéTHble 3aaud B 1—2 ACWCTBUS, HMCMOJB3YS 3aKOHBI U (OPMYIIBI,
CBs3bIBaIOIIME (PU3MUECKHME BEIMYMHBI: HAa OCHOBE aHall3a YCJIOBHUS 3a/auyd
3aMMChIBaTh KPATKOE YCJIOBHE, MOJCTABIATh (PU3NUECKUE BEIUUUHBI B (POPMYIIBI U
MIPOBOJUTH PAcU€Thl, HAXOAUTH CIIPABOYHbBIC JaHHBIE, HEOOXOUMbIE Ui PellIeHUs
3a/1a4, OI[CHUBATh PEATUCTUYHOCTh OJYYCHHON (DPU3UUYECKOI BEIMYMHBL;
pacrno3HaBaTh MPOOJIEMbI, KOTOpPble MOXHO PEIIMTh MPU MOMOIIU (PU3UYECKUX
METOJIOB, B OIIMCAaHUM HCCIEAOBAHUS BBLACIATH IIPOBEPSIEMOE IPEAIOI0KEHUE
(rumoTesy), pa3auyaTh U MHTEPIPETUPOBATH MOJYUYEHHBIM PE3yabTaT, HAXOIUTh
OLIMOKY B XOJ€ ONBITA, JeJaTh BHIBOBI IO €r0 pe3ysibTaTaM;

MPOBOJUTH OMBITHI IO HAONIONEHUIO (U3MUECKUX SBJICHUNH WM (U3HUECKUX
CBOWCTB Ten: (OpMyIUpOBAaThH MPOBEpSEMBbIE MPEANOJIOKEHUsS, CcoOUparTh
YCTaHOBKY U3 TMPEAJIOKEHHOrO0 O0O0OpYAOBaHUS, 3alHChIBaTh XOJ OIbITa U
(hopMynupoBaTh BHIBOBI;

BBITIOJIHATH MPSMbIE U3MEPEHUS PACCTOSTHUS, BpEMEHH, MacChl Tena, 00bEMa, CUITbI
U TeMmmepaTypbl C HCIOJIb30BAHUEM aHAJOTOBBIX U IUGPOBBIX TPUOOPOB,
3aMMCBIBATh MOKa3aHUs MPUOOPOB ¢ YYETOM 3aaHHON aOCOJIOTHON MOTPEIIHOCTH
U3MEPEHUN;

MPOBOJHUTH MCCIIEIOBAHNE 3aBUCUMOCTH OJHOM (PU3NYECKON BENMYMHBI OT IPYroi
C WHCIOJb30BaHUEM TMPSAMBIX H3MEPEHUH (3aBUCHMOCTH IYTH PaBHOMEPHO
JBUKYILIETOCS Tela OT BPEMEHHM JIBUJKEHHUS TeJla, CUIIbl TPEHUS CKOJIBKEHUS OT Beca
Tesa, KayecTBa 00pabOTKM MOBEPXHOCTEH Tel M HE3aBUCHUMOCTH CHJIBI TPEHUS OT
IJIOIIAIA COTMPUKOCHOBEHMSI TE€J, CUJIbI YIPYTOCTH OT YAJWUHEHHUS TMPYKUHBI,
BBITAIIKMBAIOIIEH CHIIBI OT 00BbEMa TMOTPYKEHHON YacTU Telda W OT IUIOTHOCTHU
KHUJIKOCTH, €€ HE3aBUCHUMOCTH OT IUIOTHOCTH Tejda, OT TJIyOMHBI, Ha KOTOPYIO



MOTPYKEHO TEJO, YCIOBUM TIJIaBaHUS TeJ, YCIOBUI paBHOBECHS pbluara u OJIOKOB),
y4acTBOBATh B IUIAHUPOBAHWU Y4EOHOTO HCCIIEIOBAaHUS, COOMpATh YCTAHOBKY U
BBITIOJTHATh U3MEPEHUs, CIIEAYS MPEI0)KEHHOMY TUIaHy, (PUKCUPOBAThH PE3YNIbTaThI
MOJIy4EHHOH 3aBUCUMOCTH (DPU3NYECKUX BEIWYHH B BUJE MPEIIOKEHHBIX TaOIUI U
rpaduKOB, JIENIaTh BHIBOJIBI MO PE3YJIbTATaM HCCIICAOBaHUS;

MPOBOJIUTh KOCBEHHBIE M3MEpPEHHS (U3NYECKUX BEIUYMH (IUIOTHOCTH BEIIECTBA
KUJAKOCTU W TBEPJIOTO TeNa, CHUJla TPEHUS CKOJIbXKEHMs, JaBJICHHE BO3]yXa,
BBITAJIKMBAIOIAsl CHWJIA, JACUCTBYIOIIAs Ha MOrPYKEHHOE B KHUAKOCTb TeEJNO,
KOA(QHUIHUEHT MMOJIE3HOTO EHCTBUS MPOCTBIX MEXAHU3MOB), CIIEYS MPEATI0KEHHON
WHCTPYKIMU: TIPH BBINIOJHEHUH U3MEPEHUH coOMpaTh HSKCHEPUMEHTAIBHYIO
YCTaHOBKY U BBIUUCISATH 3HAU€HUE NCKOMOM BEIHMYUHBI;

coOnrofaTh IMpaBWila TEXHUKH Oe3omacHOCTH mpu paboTe ¢ 1abOpaTOPHBIM
000py/TI0BaHUEM;

yKa3blBaTh NPHUHIMIBI JACUCTBUS TNPUOOPOB U TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETP, TMHAMOMETP, COOOIIAIOLIUECS COCY IbI, OAPOMETP, pbIyar, MO IBUKHBIN
1 HENOJIBWKHBIN OJIOK, HAKJIIOHHAS TUIOCKOCTb;

XapaKTepU30BaTh MPHUHIMIBI JEHCTBUS H3YUYEHHBIX NPUOOPOB U TEXHUYECKHX
YCTPOMCTB C OMOpOil Ha UX omucaHus (B TOM 4HCIE: MOJMIMITHUKH, YCTPOUCTBO
BOJIONIPOBO/IA, THIPABIMUYECKUN Mpecc, MAaHOMETP, BRICOTOMEp, MOPUIHEBON HAcoc,
apeoMeTp), UCIOJIb3YS 3HAHUS O CBOMCTBaX (PM3WYECKUX SBJICHUI U HEOOXOIUMBbIE
(u3nueckre 3aKOHbI U 3aKOHOMEPHOCTH;

MPUBOJIUTh MpPHUMEPhl (HAXOIUTh HHGOPMALMIO O TMpUMEpPax) MPAKTUYECKOTO
WCIOJIb30BaHUS (DU3MYECKUX 3HAHMM B TMOBCETHEBHOM XU3HU A oOecreueHus
0€30MacHOCTH TIpH OOpalieHuu ¢ MpUOOpaMH W TEXHMUYECKHMMHU YCTPONCTBAMH,
COXpaHEHHs 3/I0pOBbsi W COOJIOJCHUS HOPM SKOJIOTUYECKOTO IIOBEICHUS B
OKpY»Kalolllen cpene;

OCYILIECTBIISATh OTOOP MCTOYHMKOB MHpOpMauuu B VHTEpHETE B COOTBETCTBHU C
3aJaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE HMMEIOIIUXCA 3HAHUA U IyTEM
CPaBHEHMs Pa3IMYHbIX MCTOUYHUKOB BBIIENATh MH(OPMAIMIO, KOTOpas SBIIAETCS
IIPOTUBOPEUUBON MM MOXKET OBbITh HEJJOCTOBEPHOM;

UCIOJb30BaTh IPU  BBHINOJIHEHUM YYEOHBIX 3aJaHUM  HAyYHO-NOMYJSPHYIO
auTeparypy (U3NYECKOIro CoJepKaHMs, CIPpaBOYHbIE MaTepHallbl, PECypChl CETH
WntepHer, Biafers npuéMaMyu KOHCHEKTHUPOBAHUS TEKCTa, IpeoOpa3oBaHUs
nHGOpMaLUY U3 OJHOHN 3HAKOBOM CUCTEMBI B IpYT'yIO;

CO3/1aBaTh COOCTBEHHBIE KPATKHE MMCbMEHHBIE U YCTHBIE COOOIEHHUS Ha OCHOBE 2—
3 HUCTOYHMKOB HMH(poOpManMU (PU3NYECKOTO COJAECP)KAaHUS, B TOM UHUCIE ITyOJIUYHO
JieNIaTh KpaTKUE COOOIIEHUs O pe3ynbTaTaX MPOEKTOB WM yU4eOHBIX UCCIET0BAHUM,
IpU 3TOM TPaMOTHO HCIOJb30BATh HU3YUYCHHBIM MNOHATUHHBIN ammapaT Kypca
(GU3uKH, COPOBOXKAAThH BHICTYINICHUE ITPE3EHTALIUCH;

IIPY BBINIOJHEHUH Y4eOHBIX MPOEKTOB U UCCIIEA0BAaHUN paclpesienaTh 003aHHOCTH
B I'pYIIE B COOTBETCTBUU C NOCTAaBJICHHBIMH 33JauaMH, CIEJUTh 32 BBIIOJHEHUEM
IUTaHa JAEWCTBU, aJeKBaTHO OLIEHUBAThb COOCTBEHHBIM BKJIAJ B JAEATEIBbHOCTb
IpyIIBlL, BBICTpaMBaTh KOMMYHMKATHBHOE B3aHUMOJEWCTBHE, YYUTHIBAS MHEHUE
OKPY>KAIOILIKX.

K xoH1y o0yueHus B 8 kJjiacce npeMeTHbIE Pe3ysIbTaThl Ha 6a30BOM YPOBHE JOJKHBI
oTpakaTb c(HOPMUPOBAHHOCTb y OOyUaIOIUXCS YMEHUI:

HCIIOJIb30BATH MOHATUA: MACCa U PASMEPBI MOJICKYJI, TCIIJIOBOC JABUKCHUEC ATOMOB U
MOJICKYJI, arp€raTHbIC COCTOAHHNA BCIICCTBA, KPUCTAJUIMYCCKUC U aMOp(bHBIe TCI1a,
HACBHINICHHBI W HEHACHIIICHHBIN nap, BJIA)KHOCTb BO31yXa, TEMIICpATYypa,
BHYTPCHHSAA SHCPIrus, TEIJIOBOM JBUT aTClIb, BHCMGHTapHLIﬁ Z-)J'ICKTpI/I‘-ICCKI/Iﬁ 3apsm,



NIEKTPUYECKOE T10JI€, MPOBOAHUKN U JUVIEKTPUKU, MOCTOSHHBIA 3JIEKTPUUYECKUI
TOK, MarHUTHOE I10JIE;

pasnuyarh SBJIECHUS (TEIUIOBOE PACIIUPEHUE U CKATHE, TEIUIOIepenada, TEIUIoBOoe
paBHOBECHE, CMauMBaHME, KaNWUIAPHbIEC SBJIEHUSA, HCIIApEHUE, KOHACHCAlus,
IUIaBJICHUE,  KpUCTaJuM3auus  (OTBEpAEBAaHUE), KUIIEHHE,  TeIuIonepesayda
(TermIonpoBOIHOCTh, KOHBEKIUS, U3JIyYEHHE), IEKTPU3ALUs TEJl, B3aUMOJEHCTBHE
3aps70B, EHCTBUS AJIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMOJICHCTBUE
MarHuTOB, J€HCTBUE MAarHUTHOTO MOJISl HA TIPOBOJHUK C TOKOM, JIEKTPOMAarHUTHas
WHIYKLKS) [0 OINKCAaHUI0 HX XapaKTepHBIX CBOICTB M HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX J1aHHOE (PU3NYECKOE SBIICHUE;

pacrno3HaBaTh MpPOSBICHUE H3YYEHHBIX (U3MUYECKUX SIBJICHUI B OKpYXKaIOLIEM
MUpE, B TOM uucie (U3NYECKUE SBJIECHUS B MPUPOJIE: TOBEPXHOCTHOE HATSKEHUE U
KalWUISIPHbIE SBJICHUS B MIPUPOJIE, KPUCTAJUIBI B mpupoie, usnydenue CouHIa,
3aMep3aHue BOJOEMOB, MOPCKUE Opu3bl, 00pa30BaHUE POCHI, TyMaHa, UHEs, CHEra,
JNIEKTPUYECKHE SIBICHUS B aTtMocdepe, HIIEKTPUYECTBO >KHMBBIX OPraHU3MOB,
MarHuTHOE MoJie 3eMJH, JIpeid MOJ0COB, POJIb MAarHUTHOTO MMOJIA JJIS KU3HU Ha
3emiie, MOJIAPHOE CHUSHHE, TpPU 3TOM MEPEBOJUTH MPAKTUYECKYIO 3a7ady B
yueOHY10, BBIJIENIATH CYLIECTBEHHbIE CBOMCTBA (MIPU3HAKK) (GU3NYECKUX SBICHUM;
OTMCHIBaTh M3y4YCHHbIE CBOMCTBA Tel U (U3NYECKUE SIBICHUS, HCIONb3YA
(uznueckue BETUUYUHBI (TEMIIepaTypa, BHYTPEHHSSI SHEPTUsl, KOJUYECTBO TEIIOTHI,
ylenbHas TEIUIOEMKOCTh BEIIECTBA, YyJE€NbHAas TEIJIOTa IUIABJICHUS, YyIeJbHas
TEIIOTa NapooOpa30BaHMUs, y/eNbHas TEMJIOTa CrOPaHUs TOIUIMBA, KOA(P(UIMEHT
MOJIE3HOTO JEWCTBUSA TEIUIOBOM MAIIMHBI, OTHOCUTENIbHAs BIJIAXXHOCTh BO3/yXa,
IEKTPUUYECKUN 3apsil, CHJla TOKA, IEKTPUUECKOE HAINpPSDKEHHE, CONPOTHUBIICHHE
IIPOBOJIHUKA, YJEIBHOE CONPOTUBIEHUE BELIECTBA, paboTa U  MOILHOCTh
JIEKTPUUYECKOIO TOKA), IIPU ONMCAHUM MIPABUIBHO TPAKTOBATH (PU3NUYECKUNA CMBICI
UCIOJb3yEeMbIX BEJIMYMH, OO0O03HAUEHHUS U €IUHMIBI (PU3MUECKUX BEIHYMH,
HaxXoAuTh (OPMYIIbI, CBS3BIBAIOLINE JAaHHYIO (U3NYECKYIO BEJIUYMHY C JPYTUMHU
BEJIMYUHAMM, CTPOUTH IPA(PUKH N3yUEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIINYMH;
XapaKkTepu30BaTh CBOICTBA Tell, (U3NYECKUE SIBICHUS U IPOLIECCHI, HCIOJb3YS
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KUHETHYECKOW TEOPUH CTPOEHUS BEILECTBa,
IPUHLUI CYNEpHO3ULUM MoJied (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPAaHEHUS
3apsija, 3akoH OMa 11 ydyacTka 1enw, 3akoH JDxoyns—JIeHna, 3akoH coxpaHeHus
SHEPIuH, IpU 3TOM JaBaTh CIOBECHYI (POPMYIMPOBKY 3aKOHA M 3alUCHIBATh €ro
MaTEMAaTUYECKOE BBIPAKECHUE;

OOBSICHATh (PU3MYECKUE MPOLECCHl U CBOICTBA Tel, B TOM YHUCIE M B KOHTEKCTE
CUTyalui IPAKTUKOOPUEHTUPOBAHHOTO Xapakrepa: BBISIBIIATH
IIPUYMHHOCIICACTBEHHBIE CBSI3H, CTPOUTh OOBSICHEHHE M3 1—2 JIOTMYECKUX I11aroB C
onopoil Ha 1-2 U3y4eHHBIX CBOMCTBA (PU3NUYECKUX SIBIICHUH, (PU3NUECKUX 3aKOHOB
WM 3aKOHOMEPHOCTEH;

pemaTh pacy€THble 3a7aud B 2—3 JeHCTBUSA, UCHOJB3Ys 3aKOHBI U (QOPMYIIBL,
CBsI3bIBalOIME (U3MUECKUE BEIMYMHBI: HAa OCHOBE AaHalM3a YCIOBUS 3a7a4yM
3alMChIBAaTh KPAaTKOE YCIOBHUE, BBIABIATH HEAOCTATOK JAHHBIX MJI PELICHUs
3aJjauu, BBIOMpATh 3aKOHBI U (POPMYIIbI, HEOOXOIUMBIE IS €€ pelIeHus], IPOBOANUTh
pacu€Tbl W CpaBHMBATh IMOJYYEHHOE 3HAu€HHE (PU3MUECKOM BETUYUHBI C
U3BECTHBIMU JIaHHBIMY;

pacrio3HaBaTh HpOOJIEMbl, KOTOPbIE MOKHO PEIIUTh HPU MOMOIIU (PU3MYECKHX
METO/IOB, MCIOJb3ysd OINHUCAaHUE MWCCIEAOBAHUSA, BBIACHATh IMPOBEPSIEMOE
IIPENIIOJIOKEHNE, OLICHUBATh MPABWIBHOCTh NOpPsAKA MPOBEACHUS HMCCIEN0BaHUS,
JIENIaTh BBIBOJIBI;



MPOBOJIUTH OTBITHl IO HAOIIOACHUIO (PU3MUECKUX SBICHUH WM (U3NIECKUX
CBOMCTB Ten (KanWUISpHbIE SIBJICHUSA, 3aBUCUMOCTb JIaBJI€HHS BO3AyXa OT €ro
00bEMa, TeMIepaTypbl, CKOPOCTH IMpollecca OCTBHIBAaHUS M HAarpeBaHusl IpU
U3JIy4EHUU OT IBETa M3Iydarolled (IOorjonarllei) MOBEPXHOCTH, CKOPOCTh
UCIApEHUs BOJbl OT TEMIIEpaTypbl JKUJIKOCTH M IJIOWAAM €€ MOBEPXHOCTH,
ANIEKTpU3ALMS TNl U B3aUMOJCHCTBHE 3JIEKTPUUYECKUX 3apsAA0B, B3aUMOJIECHCTBUE
[IOCTOSIHHBIX MarHUTOB, BU3YyaJU3allis MAarHUTHBIX MOJIEH MOCTOSHHBIX MarHUTOB,
JNEUCTBUSI MarHUTHOTO I0JI1 Ha IPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHmTa,
CBOMCTBA AJIEKTPOABHUrATEINsl MOCTOSIHHOTO TOKa): (hOPMYIHpOBATH MPOBEPSEMBIE
MPENOIOKEHNS, COOMpaTh YCTAaHOBKY W3 TPEAJIOKEHHOTO 000pyIOBaHHA,
OTHCHIBATh X0/ OTIbITA U (POPMYIUPOBATH BHIBOJBL;

BBINIOJIHATh TPSAMbIE W3MEPEHHsS] TEMIIEPAaTypbl, OTHOCUTENILHOM BIAXXHOCTHU
BO3JlyXa, CHJIbI TOKAa, HANPsDKEHHS C MCIOJIb30BAaHUEM AHAJIOTOBBIX NMPUOOPOB U
JaTYUKOB (PU3MUECKUX BEJIMYMH, CPaBHUBATh PE3yJAbTaThl M3MEPEHHUH ¢ y4éToM
3aJJaHHOM a0COJIIOTHOM MOTPEIIHOCTH;

MIPOBOJUTH MCCIIEI0BAHNE 3aBUCUMOCTH OJHON (PU3NYECKOUN BEIIMYMHBI OT JPYroi
C  HCIOJIb30BAHMEM  MPAMBIX HM3MEPEHUH  (3aBUCUMOCTb  CONPOTHUBIICHHUS
MPOBOJHUKA OT €ro JUIMHBI, IUIOIIAJM TONEPEeYHOr0 CEYEHHUS U YIEeIbHOTO
CONPOTHBIICHUS BELIECTBA MPOBOJIHUKA, CHUJIbI TOKA, UIIYIIETO Yepe3 MPOBOJHUK, OT
HanpspKEHUs Ha MMPOBOJHMKE, MCCIIE0BaHNE MOCIEI0BATEIbHOTO U MapaIeIbHOTO
COEIMHEHUI MPOBOJHUKOB): MJIAHUPOBATh HUCCIEIOBaHUE, cOOUPATh YCTAaHOBKY U
BBITIOJIHATh U3MEPEHUs, ClIelys NPeUI0KEHHOMY TUIaHy, (PMKCUPOBATh PE3YNIbTAaThI
MOJIyY€HHON 3aBUCHUMOCTH B BHUZE TaOMUI W TrpaduKoOB, JeNaTh BBIBOJABI IO
pe3ynbTaTaM UCCIIeOBaHMUS;

MIPOBOJUTH KOCBEHHbIE U3MEPEHUs (PU3NUECKUX BETUYMH (yAelIbHAas TEIIOEMKOCTh
BEII[ECTBA, COMPOTHUBJICHHE MPOBOJHMKA, padOTa M MOIIHOCTH 3JIEKTPUUECKOTO
TOKa): IUTAHUPOBAThb HM3MEPEHUs, COOMpaTh OSKCIEPUMEHTAIBHYIO YCTaHOBKY,
cienys MPeAoKeHHON MHCTPYKIIUY, U BBIUUCIIATD 3HAYEHUE BEIMYMHBI;
coOmoIaTh TpaBWiia TEXHUKH O€30MacHOCTH TIpu pabore ¢ 1abopaTOpHBIM
000pyI0BaHHEM;

XapaKTepU30BaTh MPUHIMIBI JICHCTBUS H3YYEHHBIX NPUOOPOB U TEXHUUECKUX
YCTPOMCTB C OMOPON Ha MX OMHCAHUA (B TOM YHUCIIE: CHCT€Ma OTOILJICHUS JOMOB,
TUTPOMETp, MapoBasi TypOWHA, amMIepMeTp, BOJIBTMETpP, CUETUHK DJIEKTPHUUECKON
SHEpPrUH, 3JIEKTPOOCBETUTENbHBIE NPUOOPHI, HarpeBaTelbHbIE 3JIEKTPOIPUOOPHI
(mpuMepsl), NMEKTPUYECKHE MPEIOXPAaHUTENH, SIEKTPOMATrHUT, 3JIEKTPOABUTaTEb
MIOCTOSIHHOTO TOKa), MCIOJIb3ysd 3HAHUS O CBOWCTBAX (PU3WYECKUX SIBICHUN U
HeoOxouMble (pU3NUecKre 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCTbIe TEXHUYECKHUE YCTPOWCTBA U M3MEPUTEIbHBIE MPUOOPHI MO
CXeMaM M CXEMaTHUYHbIM pHCYHKaM (KUIKOCTHBI TEpPMOMETp, TEPMOC,
MICUXPOMETp, TUTPOMETP, [BUTATEIhb BHYTPEHHEro CropaHus, 3JIEKTPOCKOII,
peocTar), COCTAaBISTh CXEMbl JJIEKTPUYECKUX IeNeil C MOCIeqoBaTeIbHbIM U
napajulebHBIM  COCTUHEHUEM DJIIEMEHTOB, pas3iuyas YCIOBHBIE OO0O3HaueHUs
2JIEMEHTOB JIEKTPUUECKUX LIETIEH;

NPUBOAUTH MpPUMEpPHl (HAXOAUTh HHGOPMALMIO O MpUMEpPax) MPAKTUYECKOTO
UCIOJb30BaHUS (PU3MUECKUX 3HAHWH B IMOBCEJHEBHOM XU3HHU Ui OOecrevyeHus
0€30MacHOCTH TpH OOpallleHuH ¢ NpuOopaMM M TEXHUYECKUMH YCTpOMCTBaMmuy,
COXpAHEHMs 3JI0pOBbSI U COOJIIOJIEHHS HOPM SKOJIOTMYECKOTO TOBEACHUS B
OKpYyKarollen cpene;

OCYIIECTBIATh MOUCK MH(opManu (Gu3MUecKkoro cojaepkanus B VHTepHere, Ha
OCHOBE MMEIOIUXCA 3HAHUN U IyTEM CpPaBHEHUS JOINOJHMUTEIbHBIX MCTOYHUKOB



BBIICIATh MH(POPMALIMIO, KOTOpasi SBISETCS MPOTHBOPEUMBOM WIIM MOXKET OBITH
HEJI0CTOBEPHOI;

UCIOJBb30BAaTh MpPU  BBHIMOJHEHUH YYEOHBIX 3aJaHUM  HAYYHO-TIOMYJISPHYIO
JAUTEPATypy (HU3UUECKOTO COJCpPKAHMSA, CIIPABOUYHBIC MaTE€pHajbl, PECYpChl CETH
WntepHer, Biagerh mnpuéMaMyd KOHCIEKTHPOBAHUS TEKCTa, IPEoOpa30OBaHUA
nH(OPMALIUK U3 OJTHON 3HAKOBOUW CHCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE W KpATKHE YCTHBIE COOOIIEHHs, 0000mmas
MHGOPMAIIHIO U3 HECKOJIBKUX HCTOYHUKOB (PH3UUECKOTO COACPKAHUS, B TOM YUCIIE
NyOJIMYHO TPEACTABIATh PE3yJAbTaThl TPOCKTHOM WM  HCCIEN0BATEIbCKON
JEATEIIbHOCTH, IPU OSTOM T'PaMOTHO MCIIOJIb30BATh W3YYEHHBIA TOHSATUWHBIN
anmnapar Kypca GU3HMKH, COPOBOKIATh BHICTYIJICHUE PE3EHTALUEH;

IIPU BBITIOJIHEHUN YYEOHBIX MPOEKTOB M HCCIEAOBAHUN (U3NYECKUX IPOLECCOB
pacnpenensits O0O0S3aHHOCTM B TpyHIe B COOTBETCTBUM C IOCTaBIECHHBIMU
3a/layaMy, CIIEIUTh 32 BBINIOJHEHUEM IIJIaHA JEHCTBUM M KOPPEKTUPOBATh €ro,
a/IeKBaTHO OIIEHMBAaTh COOCTBEHHBIN BKJIAJl B AEATEIbLHOCTb I'PYIIIbI, BBICTpaUBaTh
KOMMYHHUKaTUBHOE  B3aUMOJCWCTBHE, IIPOSBISII  TOTOBHOCTh  paspeuiaTh
KOH(ITUKTBI.

K xoH1y 00yuenus B 9 ki1acce rpeMeTHbIe pe3ybTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb c(OPMHUPOBAHHOCTH Y OOyUaIOUINXCS YMEHHI:

WCIIOJIb30BAaTh TOHATHUS: CHCTeMa OTCYETa, MaTephalibHas TOYKa, TPaeKTOpHs,
OTHOCUTENIbHOCTh ~ MEXaHHWYEeCKOTO  JBWXKeHMs,  jAedopmanus  (ympyras,
IJIacTUYeCKasi), TPEHHE, LEHTPOCTPEMUTENBHOE YCKOPEHUE, HEBECOMOCTh U
Meperpy3ku, LEHTP TSHKECTH, aOCOMIOTHO TBEPAOE TENO, LIEHTP TSHKECTH TBEPIOTO
TeNa, paBHOBECHE, MEXaHWYeCKHe KoJieOaHWs M BOJHBI, 3BYK, HH(Pa3ByK H
yIABTPa3BYK, AJIEKTPOMArHUTHBIE BOJIHBI, IIKaja AJIEKTPOMArHUTHBIX BOJIH, CBET,
OMM30PYKOCTh U JaJbHO30PKOCTh, CHEKTPbl MCITyCKaHHWS U TOIJIOIIEHHUS, aibda,
OeTa- ¥ raMMa-u3Iy4eHHs], U30TOIIbI, siAepHasi SDHEPreTUKa;

pasnuyath siBiieHUs (paBHOMEPHOE M HEPaBHOMEPHOE MPSIMOJMHEHHOE ABUKEHUE,
PaBHOYCKOPEHHOE NpPSMOJHMHEHHOE JBI)KEHHE, CBOOOJHOE TajJeHHuE Tell,
paBHOMEpPHOE JBIDKEHHE [0 OKPY)KHOCTH, B3aUMOJCHCTBHE TeJN, PEaKTHUBHOE
NBUKEHHE, Kojie0aTelIbHOE JBM)KCHHE (3aTyXalolllue U BBIHYXJICHHbIE KoJieOaHus),
pE30HAHC, BOJHOBOE  JBIDKEHHE, OTpakeHHWE  3ByKa,  MPSIMOJUHEIHOe
pacnpocTpaHeHue, OTpaKEHUE | IMPEIOMIICHHE CBETa, I[IOJIHOE BHYTPEHHEE
OTpa)X€HHE CBETA, Pa3JIoKeHHE OEJ0ro CBeTa B CIEKTP U CI0XKEHHUE CIIEKTPATbHBIX
LIBETOB, JIMCIEPCHUS CBETa, €CTECTBEHHAas paJMOAaKTUBHOCTb, BO3HHUKHOBEHHE
JIUHENYaToro CIeKTpa M3Iy4eHHUs) MO OMHUCAHUI0 MX XapaKTePHBIX CBOICTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3NUECKOE SIBICHHE;

pacrno3HaBaTh MPOSBICHUE N3YUYEHHBIX (PU3UUYECKUX SIBICHUN B OKPYKAIOIIEM MUPE
(B ToM umcie (usmUeckue SIBICHUS B MPHUPOJE: MPUIMBBI U OTIUBBI, TBUKCHHE
wianeT COJHEYHOW CHUCTEMBbI, pPEAKTHUBHOE JBIKEHHE JKHUBBIX OpPraHHU3MOB,
BOCIIPUSITHE 3BYKOB JKUBOTHBIMU, 3€MJIETPSICEHHE, CEHCMUUYECKUE BOJIHBI, IIYHAMH,
9X0, I[IBETa TeJ, ONTHUYECKHE SIBICHUS B MPUPOJE, OHMOIOrMYecKoe eHCTBUE
BUJIUMOTO, yAbTPa(UOIETOBOTO M PEHTTEHOBCKOTO W3MYYEHMH, €CTECTBEHHBIN
pPaaMoOaKTUBHBIN (POH, KOCMUYECKUE JTyYH, PAAHMOAKTUBHOE H3JIy4E€HHUE TPUPOTHBIX
MHHEpAJIOB, ACHCTBUE PAAHMOAKTUBHBIX M3JTYYEHHUM HA OpraHU3M 4eNOBEKa), MpU
9TOM TMEPEeBOJIUTH MPAKTHYECKYIO0 33a]ady B Y4eOHYIO, BBIAETSATH CYIIECTBEHHBIE
CBOMCTBa (MpU3HAKN) PU3NUECKUX SBICHUI;

OTHCHIBATh M3y4YCHHBIE CBOMCTBA Ten W (U3WYECKHE SBICHHUS, HCIONb3Ys
¢usznueckue BEeTUYMHBI (CpedHsisi W MTHOBEHHas CKOpPOCTb Tela Mpu
HEPAaBHOMEPHOM JABW)XEHHUHU, YCKOPEHHE, NMEPEMEILEHUE, IIyTh, YIJI0Bas CKOPOCTH,
cUJia TPeHMsl, CHJIa YIPYrOCTH, CHJIA TSXKECTH, YCKOpEeHHe CBOOOJHOrO MajeHus,



BEC Tella, MMITYJbC TeJa, UMIYJIbC CHIIbI, MEXaHW4ecKas paboTa W MOIIHOCTD,
MOTEHIMANbHAsl DHEPTUs Tela, MOJHATOTO HAaJ  IOBEPXHOCTHIO  3EMIIH,
MOTEHIMAbHAsT PHEPrusl CXKATOW TPYKHUHbI, KUHETUYECKas OSHEPrus, IOJHas
MeXaHMYEeCKasi SHEPTUs, MEePHUOJ U YacTOTa KOJIeOAHUH, JJIMHA BOJIHBI, TPOMKOCTh
3ByKa U BBICOTA TOHA, CKOPOCTh CBETA, NOKA3aTeslb IPEJIOMIIEHUS CpPE.bl), NPU
ONMCAaHUM TPABWIBHO TPAKTOBATh (PU3MUECKUI CMBICI HCIIOJIb3YEMbIX BEIHYHWH,
o0O3HaueHWs W EOUHHULBI (PU3MUECKUX BEIMYUH, HAXOAUTh  (HOpPMYIHI,
CBSI3BIBAIOIINE JaHHYIO (PU3MUYECKYIO BETUYMHY C JIPYTUMHU BEIMYUHAMU, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEH (PU3NIECKUX BEIMYNH;

XapaKTepU30BaTh CBOMCTBa Tel, (U3NYECKUE SIBJICHUS W IPOLECCHI, MCIHOJb3YS
3aKOH COXpaHEHHsI DHEPTWH, 3aKOH BCEMHPHOTO TATOTEHHsS, TPHHIUI
CYNEpIO3UINH CHJI, TPUHITUIT OTHOCUTEIbHOCTH [ anmies, 3akoHbl HproTOHa, 3aKOH
COXpaHEHHs WMITYJbCa, 3aKOHBI OTPAKEHUS W TMPEJIOMJICHUS CBETa, 3aKOHBI
COXpaHEeHHs 3apsI0BOTO W MAaCCOBOTO YHCEN MpPU SACPHBIX PEAKIHUAX, TIPH ITOM
JaBaTh CIIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3alMChIBaTh €ro MaTeMaTHYecKoe
BBIpaXCHHE;

OOBSICHATH (PU3UYECKHE TPOIECCHl U CBOMCTBA Tell, B TOM YHCIE M B KOHTEKCTE
CHUTyallMi  TPaKTUKOOPHEHTHPOBAHHOTO  XapakTepa: BBISBISATh  TPUYUHHO-
CIIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 2—3 JOTMYECKHX IIaroB ¢ OMOPOH Ha
2-3 u3yueHHBIX CBOWCTBA (PHU3MYECKUX SBJIECHUH, (U3NYECKUX 3aKOHOB WIH
3aKOHOMEPHOCTEN;

pemaTth pacy€THbIC 3a1a4yd (OMUpArONIUecss Ha CUCTEMY W3 2—3 ypaBHEHHH),
WCTIOJIB3Ys 3aKOHBI U (POPMYJIBI, CBS3BIBAIOIINE (PH3MUECKUE BETHYMHBI: HA OCHOBE
aHaJlM3a YCJIOBHS 3a/lauM 3alUCBhIBATh KPATKOE YCIOBUE, BBISBISATH HEJOCTAIOIIHNE
WU W30BITOYHBIC JIaHHBIC, BHIOMpATh 3aKOHBI W (OPMYIIBI, HEOOXOIUMBIC IS
pelIeHUs, MPOBOJUTh pPacdy€Tbl M OLEHUBATh PEATUCTUYHOCTH MOJYYEHHOTO
3HaueHUs! (PU3NYECKON BETNUHHBI;

pacrno3HaBaTh MPOOJIEMbI, KOTOpPblE€ MOXHO PEIIMTh MPU MOMOIIU (PU3UUECKUX
METO/IOB, HCIOJb3yd OINUCAHUE MCCIENOBAaHUS, BBIACHATH IMPOBEPSIEMOE
MIPEIOJI0KEHUE, OLICHUBATh MPABUIBHOCTh MOPSAKA MPOBEICHUS HCCIEIOBAaHUS,
JIeNIaTh BBIBOJIbI, MHTEPIIPETUPOBATH PE3yJIbTaThl HAOIIOIEHUN U ONBITOB;
MPOBOJUTH ONBITHI [0 HAONIONEHUIO (U3MUECKUX SABJICHUNH WIH (U3HUECKUX
CBOMCTB TeJ (M3yyeHue BTOPOro 3akoHa HbIOTOHA, 3aKOHA COXpaHEHMsI SHEPTUH,
3aBUCHUMOCTh NEpHUoAa KoJeOaHWW NpPYKUHHOTO MasTHUKAa OT MacChl Ipysza u
KECTKOCTH TPYKHUHBI M HE3aBUCUMOCTh OT AaMIUIUTYIbl MalbIX KojeOaHuM,
MPSIMOJIMHEIHOE PACIpPOCTpaHEHHE CBETa, Pa3JioKeHHUE OeNIoro CBeTa B CIEKTD,
M3Y4YEeHHE CBOWCTB M300pa)K€HHUS B IIJIOCKOM 3€pKaje M CBOMCTB HM300paKEHUs
npeaMeTa B coOMparoiieil TnH3e, HabM0JeHHE CIUIOIIHBIX U TUHEHYaThIX CIIEKTPOB
W3ITy4eHUs): CaMOCTOSTENbHO CcOOUpaTh YCTAaHOBKY W3 U30BITOYHOTO Habopa
000py/nOBaHUsA, OIUCBHIBATh XOJ ONBITAa M €ro pe3yabTaThl, (OPMYIUPOBATH
BBIBOJIBI;

MIPOBOJUTH MPU HEOOXOAUMOCTH CEPUI0 MPSIMBIX U3MEPEHUN, OMpPENesisi CpeaHee
3Ha4YeHHEe H3MepsieMoil BennuuHbl ((POKyCHOE paccTOsHUE coOMparomied JHMH3bI),
000CHOBBIBaTh BBIOOD crioco0a u3MepeHHst (M3MEpUTEIBLHOTO MpUudopa);

MIPOBOJIUTH UCCIIEI0OBAaHUE 3aBUCUMOCTEN (PM3NYECKUX BEJTMUUH C UCHOJIb30BAHUEM
NPSIMBIX M3MEPEHHUH (3aBUCHUMOCTh HYTH OT BPEMEHHM IPH PABHOYCKOPEHHOM
JBIDKEHUM Oe3 HaydalbHOM CKOpPOCTH, Mepuoja KoJiebaHUH MaTeMaTH4ecKoro
MasiTHUKA OT JJIMHbI HUTH, 3aBUCUMOCTH yIJla OTPa’KEHUs CBETa OT yIJa MaJeHus U
yria TpeloMJIeHUss OT yIyla TaJeHus): IUIaHUpOBaThb  MCCIIEJOBaHUE,
CaMOCTOSITEJIbHO COOMpaTh YCTAHOBKY, (DUKCHPOBATH pPE3YJIbTaThl IOJIY4YEHHOH



3aBUCHUMOCTH (PU3NYECKUX BEITUYHH B BHJIC TAOIUIl U TPadUKOB, JENIaTh BBIBOIBI 10
pe3yabpTaTaM HCCIeIOBaHMS;

MPOBOJUTH KOCBCHHBIE H3MEPCHHSI (PU3NYCCKUX BEIUYHUH (CPEIHSS CKOPOCTh U
YCKOpPEHHE Tela TpU PaBHOYCKOPEHHOM JIBIDKEHHH, YCKOpPEHHE CBOOOJHOTO
MaJCHHSI, )KECTKOCTDh PYKUHBI, KO3(DPHUIIMESHT TPSHHSI CKOJIBKEHUS, MEXaHUIeCKast
paboTa ¥ MOIIHOCTh, YacTOTa M TMEPHOA KOJeOaHUH MaTeMaTHYeCKOro H
MPYKUHHOTO MAasTHUKOB, OTITHYECKAs] CHJIa COOMPAIONICH JIMH3BI, PaJHOaKTUBHBIN
(¢oH): TUTAHMPOBATh HW3MEPEHUs, COOMpaTh SKCIEPHUMCHTAILHYIO YCTAaHOBKY U
BBITIOJTHATH U3MEPEHUS, CICIYS TPEUIOKCHHON WHCTPYKIIUH, BBIYUCIISATh 3HAUCHUE
BEIIMYMHBI ¥ aHAJIM3UPOBATh TIOJYYCHHBIE pPE3YyIbTaThl C YYETOM 3aJaHHOU
MIOIPEITHOCTH U3MEPEHU;

coOnrofaTh MpaBWiIa TEXHUKH Oe3omacHOoCcTH mpu paboTe ¢ 1abO0paTOPHBIM
000pyI0BaHUEM;

pa3nuvaTh OCHOBHBIC TPU3HAKU M3YyYCHHBIX (U3MUYSCKUX MOJISNICH: MaTeprallbHas
TOYKa, a0COJIFOTHO TBEPJOE TEJIO, TOUCUHBIM UCTOYHUK CBETA, JIyd, TOHKas JMH3A,
TUTaHETapHasi MOJEJh aTOMa, HYKJIOHHAsI MOJIEJIb aTOMHOTO SI/Ipa;

XapaKTepPU30BaTh MPHUHIIMITBEI JCHCTBUS HW3YYEHHBIX NPUOOPOB M TEXHUYECCKHX
YCTPOWCTB ¢ OMOPOW Ha WX ONHWCAHWS (B TOM YHCIE: CIHUJIOMETP, JaTYUKA
TIOJIOKEHHSI, PACCTOSHUST W YCKOPEHHWS, pakera, O3XOJOT, OYKH, MEepPUCKOIL,
doroammapar, ONTHYECKHE CBETOBOJBI, CIEKTPOCKOM, JO3MMETp, Kamepa
Buiibcona), ucmombp3ys 3HaHUS O CBOMCTBaX (M3UYECKUX SBIICHUM M HEOOXOMMbIC
¢bu3nveckne 3aKOHOMEPHOCTH;

WCIOJIb30BaTh CXEMbl W CXEMaTHYHBIE PUCYHKH M3YYCHHBIX TEXHUYCCKUX
YCTPOMCTB, M3MEPUTENbHBIX MPUOOPOB U TEXHOJOTMYECKHX IPOLECCOB IPHU
pelIeHnH Y4eOHO-MPaKTUYECKUX 3aJad, ONTHYECKHE CXEeMbl [UIsl TOCTPOEHUs
M300pakeHUH B TUIOCKOM 3€pKajie ¥ COOMPAOIICH JTNH3E;

MPUBOJUTH TMPUMEPHl (HAXOAUTh HMHPOPMAIUIO O TMpUMEpax) MPAKTHIECKOTO
WCIOJIb30BaHUs (DM3UYECKUX 3HAHUM B TOBCETHEBHOM XU3HU NJs1 oOecreueHus
0e30MacHOCTH TIpU OOpalieHuu ¢ MpUOOpaMH M TEXHHUUYECKHMMHU YCTPONCTBAMH,
COXpaHEHHUS 3J0POBbsi U COOJIOJACHHMS HOPM DSKOJOTMYECKOTO IOBEACHUS B
OKpY>Karollen cpene;

OCYILIECTBIISAITh TMOMCK HHpopMmanuu ¢usznyeckoro cojepxkanus B HWHrepHere,
CaMOCTOSITENIBHO (OPMYIUPYST MOMCKOBBINA 3alpoc, HAXOIAUTh IYTH OIpEIeICHUS
JOCTOBEPHOCTH TMOJY4YEeHHOW HH(pOpMAIMM Ha OCHOBE MMEIOIIMXCS 3HAHUN U
JIOTIOTHUTEIbHBIX HCTOYHUKOB;

WCIOJIb30BAaTh MPU  BBINOJHEHUM Yy4YeOHBIX 3aJaHUM  HAYYHO-MOMYJISIPHYIO
nuTepaTypy (U3MUECKOTO COJIepaHHs, CIPABOYHbIE MaTE€pPUAIIbI, PECYpChl CETH
Wnrtepner, BmageTh mnpuéMaMu KOHCIIEKTHPOBAHMS TEKCTa, MpeoOpazoBaHUs
nH(pOpMAaLIUK U3 OJTHOM 3HAKOBOM CUCTEMBI B IPYTYIO;

co3laBaTh COOCTBEHHbIE TMHCbMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE
nH(pOpPMALlUA U3 HECKOJIBKMX HMCTOYHUKOB (DU3MUYECKOTO COJIEpKaHUs, MyOIMYHO
MIPEJICTaBIATh PE3yIbTAThl IPOESKTHOM WIIM UCCIIEIOBATENIBCKON NESTEIbHOCTH, TPU
3TOM TPaMOTHO HCIOJIb30BaTh HM3YYCHHBIH TMOHATHIHBIN ammapar H3y4aeMoro
paznena GU3MKM W COMPOBOXKIATh BBICTYIUICHHE TMpe3eHTale ¢ y4éroMm
ocoOeHHoCTeH ayAUTOPHUH CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoaudecTBO yacoB
Ne HaunmeHoBaHue pa3je/ioB DJIeKTpOHHbIe (LN (POBbIE)
KoHTpoJbHbIE IIpakTH4eckue
/I | ¥ TeM NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE Pecypchl
padoThI padoTsbI
Paszpnen 1. @usuka u e€ poJib B IO3HAHMH OKPY/KAIOLIEr0 MUpa
1.1 duszuka - Hayka 0 IpUpoJie 2 bubmorexa [IOK
' YK PHPOA https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
1.2 (6))
HBHHCCKHIE BEJMHHIBL 2 I https://m.edsoo.ru/7f416194
13 EcrecTBeHHOHAY4HBIN 5 1 bubnuoreka [IOK
' METO]T MO3HAHUSI https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pasznen 2. IlepBoHayaibHbIe CBEICeHUS 0 CTPOCHUM BelllecTBA
2.1 CTpoeHHe BelecTBa bubmorexa OK
’ p IH 1 https://m.edsoo.ru/7f416194
2.2 BH;I;XLZHH;:TBM YacTH bubmorexa OK
' A B 2 ! https://m.cds0o.ru/7f416194
BEIIECTBA
)3 ArperaTHbl€ COCTOSIHUS 5 bubnuoreka [JOK
' BEIIlECTBA https://m.edsoo.ru/7f416194
Uroro no pazgeny 5

Pa3nen 3. /IBu:keHHe M B3aUMOAeliCTBHE TeJl




bubmuoreka [IOK

.1 M
3 CXAHMACCKOC ABIDICHHIE 3 https://m.edsoo.ru/7f416194
39 WNuepuusa, macca, 4 bu6mmoreka [IOK
' [JIOTHOCTH https://m.edsoo.ru/7{416194
bu6mmoteka [IOK
) .B
3.3 Cuna. Buyer et 14 https://m.edsoo.ru/7f416194
Hroro no pazneny 21

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

Hasnenue. [lepenaua

41 JTABJICHUS TBEPABIMU bubnuorexa [JOK
' TEeJaMU, )KUIKOCTSIMH U 3 https://m.edsoo.ru/7f416194
rasamu
bu6moreka [IOK
4.2 | Jlaprenne xuarocti > https:/m.edsoo.ru/7f416194
bu6moreka [IOK
4.3 A
TMOC(EpHOC AaBICHHE 6 https://m.eds0o.ru/7f416194
o | Do
' Py https:/m.edso0.ru/7f416194
TEJ0
HWtoro mo pazaeny 21

Pazgea S. Pabora m MOIIHOCTB. JHepPrus

5.1 PaboTa 1 MOIITHOCTH bubanoreka LIOK
| ’ o ’ https://m.edsoo.ru/7f416194
5.2 IIpocTeie MEXaHU3MBI 5 bubnuorexa [IOK




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

bu6mmoreka [{OK

5.3 MexaHnuveckasi SHEPTUst 4 1
https://m.edsoo.ru/7f416194
Hroro no pazneny 12
Pe3epBHOE Bpemst 3
OBUIEE KOJIMYECTBO
68 12

YACOB I10 ITPOT'PAMME




8 KJIACC

HaumenoBanue KoJsmyecTBo 4yacoB
Ne DJIeKTpOHHbIe (L (POBbIE)
pa3ie/ioB U TEM Konrpoabueie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE pecypchl
NporpamMmbl padoThI padoTsI
Paszgea 1. TensioBble siBjIeHUs
11 CtpoeHnue u CBOICTBa 6 bubnuotexa [JOK
' BEIlleCTBA https://m.edsoo.ru/7f4181ce
1.2 TenmoBwIe IPOIIECCHI 22 1 5 bubmorexa [IOK
' POt https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3znen 2. DiiekTpuyecknue 1 MATHUTHbBIE SIBJICHUS
C) .
51 3;IGKTI;H%C:HZ 3:p5m51 . . bubmmnoreka ITOK
’ P HHvb 16 Tena X https://m.edsoo.ru/7f4181ce
B3anMO/IeIiCTBIE
29 IlocTosHHuBIH 20 | ; bu6mmoreka [IOK
' AIEKTPUYECKUN TOK https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.3 M
ATHHTHBIC ABJICHHA 6 I 15 https://m.edsoo.ru/7f4181ce
24 DneKTpoMarHuTHas 4 bubnuoreka [JOK
' WHYKI U https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpemst 3




OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68

14.5




9 KJIACC

HaumenoBanue KoauuecTBO 4acoB
Ne DJIeKTpOHHbIe (L (POBbIE)
pa3ie/ioB U TEM Konrpoabueie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE pecypchl
NporpamMmbl padoThI padoTsI
Pa3pen 1. Mexanndeckue siBJIeHUS
M
1.1 B:::I—I;II:II: (;/IK::IOCO6I)I 10 1 bubmorexa [IOK
' A https://m.edsoo.ru/7f41a4a6
€ro OIMCaHusI
1.2 BsauMonelicTBue Te 20 1 3 bubmorexa [IOK
' A https://m.edsoo.ru/7f41a4a6
1.3 3aKOHBI COXpaHEHUS 10 3 buomorexa OK
’ P https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Paznen 2. Mexannueckne Ko.J1e0aHUsS U BOJHBI
)1 Mexannueckue ; 3 bu6mmoreka [IOK
’ KoJie0anus https://m.edsoo.ru/7f41a4a6
29 MexaHU4eCKHE BOJIHBI. g | 3 bu6mmoreka [IOK
' 3ByK https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 15
Pa3jaen 3. DileKTpOMarHuTHOE 1M0Jie M 3JIeKTPOMATHUTHBIE BOJTHBI
9
JIEKTPOMAarHuTHOE BuGmorexa 1IOK
3.1 noJie u 6 2

QJICKTPOMAIrHUTHBIC

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




BOJIHbI

Uroro no pazgeny 6
Pazjen 4. CBeToBbI€ SIBJIEHUSA
41 3aKOoHBI 6 bubnuotexa [JOK
' pacrpoCTpaHeHHsI CBETa https://m.edsoo.ru/7f41a4a6
49 JIuH3BI ¥ ONITHYECKHE 6 bubnuotexa [JOK
' pruOOpHI https://m.edsoo.ru/7f41a4a6
43 Paznoxenune 6emoro 3 bu6moreka [IOK
' CBETa B CIIEKTP https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3znen 5. KBanToBbI€ sIBJIeHUS
"
5.1 noC:n}:K?eI:III//IIZ iBeTa 4 Bubnuorexa LOK
' B https://m.edsoo.ru/7f41a4a6
aTOMOM
50 CrpoeHue aTOMHOTO 6 bubnuorexa [JOK
’ spa https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
5.3 A
/ICPHBIC peaKitu 7 https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 17

Paspen 6. IloBTopurtenbH0-00001a01IMI MOAY/Ib

6.1

IToBTOpEeHnue n
00o61uieHne
coJiep)KaHus Kypca

bu6mmoreka [JOK
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 U POBLIE
o0pa3oBaTte/ibHbIE

pecypchbl

®du3uKa — HayKa o
npupoje. SBieHus
npupoipl. dusndeckue
SIBJICHUS

MexaHndeckue, TCILUIOBEIE,

OJICKTPHUYCCKHUC,
MAarHmMTHBIC, CBETOBBIC,
3BYKOBBIC SIBJICHUS

Kak ¢usuka u npyrue
€CTECTBEHHbIE HAYKU
W3Y4aloT MPUPOTY.
EcrecTBeHHOHAYUYHBIN
METO/1 TO3HAHUSL.
Onucanvie Gpu3nIECKUX
SIBJICHUH C TIOMOIIIBIO
MoOJIeJIEN

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

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




0oublIIe, UeM OOJIBIIIE
BBICOTA TTycKa"

dusndecKue BeITMIUHBI U
WX U3MEpPEHUE

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

Crpoenue BenecTna.
OTMBITEL, JOKa3EIBAIONIHE
JMCKPETHOE CTPOEHUE
BEIIlECTBA

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

JBrrkeHre 4yacTHil
BeniecTBa. CBI3b CKOPOCTH
JIBUKEHMSI YACTHII C
TeMIIepaTypoi.
BbpoyHnoBckoe nBukeHue,
b dy3us.

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

BsauMmoneiicTBue yacTuil
BEILIECTBA: MPUTSDKCHHUE U
oTTalKuBaHue. «OIBITEI
10 HAOJIFOIEHUIO
TEIUIOBOTO PaCIIHPECHUS
rasoBy

10

Ar peraTHbiC COCTOSHHUA
BCIICCTBA: CTPOCHHUC T'a30B,




KUJIKOCTEH W TBEPABIX
(KpHCTaJUIMYECKUX) TEJl.

B3anmocss3p Mexay
CBOIICTBaMH BEIIECTB B
Pa3HBIX arperaTHbIX
COCTOSIHUSIX U UX

bu6mmoreka [IOK

11
ATOMHOMOJIEKYJISPHBIM https://m.edsoo.ru/ff0a0378
ctpoenreM. OcOOEHHOCTH
arperaTHbIX COCTOSIHHUI
BO/IBI
MexaHn4deckoe ABMKEHHUE.
P A Bubmiorexa [IOK
BHOMEPHOE U
P https://m.edsoo.ru/ff0a05c6
HEPaBHOMEPHOE JIBIDKCHHE
13 CkopocTts. Equnuribt bu6moreka [IOK
CKOPOCTH https://m.edsoo.ru/ff0a079c
14 Pacuer nmytu 1 BpeMeHun bubnuorexa [JOK
JIIBUKEHUSA https://m.edsoo.ru/ff0a0ae4
WNuepuusi. 3akoH UHEPITUU.
BsauMonelicTBue T Kak bu6mmoreka [IOK
15
MpUYUHA U3MEHEHUS https://m.edsoo.ru/ff0a0c10
CKOPOCTH JIBFDKCHHS TEJL.
16 Macca KakK Mepa
WHEPTHOCTH TeJa.
[TInoTHOCTH BeliecTBa.
17 p 0 5 bubmuoreka [JOK
acyeT mMacchl U 00beMa
https://m.edsoo.ru/ff0a0fee
TeJa MO €ro MIOTHOCTH
18 JIaGopatopHas pabora Ne 2




«OrnpeneneHune MIOTHOCTU
TBEPZIOTO TEIIA»

19

Pemenue 3amay mo reme
"TImoTHOCTE BemecTra"

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

20

Cuna xak xapakTepucTHKa
B3aUMOJICHCTBHS TEN.
Cuna ynpyroctu. 3akoH

I'yka

21

JlabopaTtopnast pabota Ne 3
«3yueHune 3aBUCUMOCTH
pacTsHKeHHS
(medopmanyn) IpyKUHbI
OT MPHJIOKEHHOM CHUIIBI»

22

SBnenue Tarorenus. Cua
TsoKkecTd. Cuia TSDKECTH Ha
IPYTUX TJIaHETaX.
duznyeckue
XapaKTEPUCTHKH TIJIAHET

23

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

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

24

H3mepenue cuil.
Junamomerp

bubmuoreka [JOK
https://m.edsoo.ru/ff0al8cc

25

Bec tena. HeBecomocTh

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




26

CrnoxxeHue IByX CHIL,
HaIlpaBJICHHBIX 110 OJTHON
MIPSIMOM.
PaBHoOelicTBYIOIIAsA 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

bu6moteka [IOK
https://m.edsoo.ru/ff0al b9c

29

JlabopaTtopHnast pabota Ne 4
«M3yueHune 3aBUCUMOCTH
CHJIBI TPCHUSA CKOJIbXKCHH A
OT CUJIbI AAaBJICHUS U
Xapakrepa
COTIPUKACAIOLIUXCSA
MOBEPXHOCTEI»

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

30

Pemenne 3amag Ha
omnpeneaeHue
PaBHOJEHCTBYIOIIECH CHIIBI

31

Kontponbras padora Ne 1
0 TeMaM:
«MexaHnueckoe
IBUXKEeHHE», «Macca,
IJIOTHOCTHY, «Bec Tenay,
«['paduueckoe
M300paxKeHne CUI,
«Cunb»




Pemrenue 3aga4 mo reMam:
«Bec Tenay,

1 «['paduueckoe bubnuorexa [JOK
M300pakeHNe CHID», https://m.edsoo.ru/ff0alde0
«Cubly,

«PaBHOEHMCTBYIOIIAs CHID)
.C o

13 Jlaleagziunee}mﬂn:l)co o bu6moreka [IOK
™ https://m.edsoo.ru/ff0a20a6
YBEITUYCHUS JaBICHUS
JlaBiieHue rasa.

34 3aBHCHUMOCTD JaBJICHUSA bu6moreka [IOK
rasa ot oonéma, https://m.edsoo.ru/ff0a2376
TeMIIepaTypbl
[lepenaua naBneHus

35 TBEPABIMU TEIAMU, bu6moreka [IOK
KUIKOCTSIMU M ra3aMu. https://m.edsoo.ru/ff0a25b0
3akoH Ilackans

o | B o

7 https://m.edsoo.ru/ff0a2718
JIIEUCTBUEM CHJIBI TSKECTH
P
37| flamncsmne 5 sumocrm n BuGnorexa LIOK
a https://m.edsoo.ru/ff0a2826
rase. 3axou [lackamsy»

38 CooOmaroniyuecs cocyanl bubmmorexa [TOK

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

39 I'mpopaBnuueckuit mpece bubnuoreka [JOK




https://m.edsoo.ru/ff0a3136

Manowmertpsl. [lopuaeBoi

40 .
YKUJIKOCTHBIM HacOC
Atmocdepa 3emin.
[TpudauHEI CyliecTBOBAHUS
BO3 HOM 000JIOUKH
A1 3e 21yn13a JE bu6moreka [IOK
MJIH. 3aBUCUMOCTD
https://m.edsoo.ru/ff0a2b5Sa
aTMOC(hepHOTO TaBJICHUS
OT BBICOTHI HaJ] yPOBHEM
MOps
4 Bec Bo3nyxa. bubnuoreka [IOK
ATMocdepHOe 1aBIeHHe https://m.edsoo.ru/ff0a2bSa
N3mepenne atmocdepHoro
43 . ep 0 Pep bu6moreka [IOK
BiieHus. OnbIT
A https://m.edsoo.ru/ff0a2da8
Toppuuennu
3aBUCUMOCTD
aTMOC(hepHOTO TaBJICHUS bubnuorexa [JOK
44
OT BBICOTHI HaJl ypPOBHEM https://m.edsoo.ru/ff0a2fc4
Mopst
bapomerp-anepoun.
45 A P o P pOHA bubmuoreka [JOK
TMOC(EpHOE JIaBIICHUE
P A https://m.edsoo.ru/ff0a2fc4
Ha pa3IUYHBIX BBICOTAX
46 Pemenue 3aga4 o reme
"ATtmoc¢epHoe naBieHue"”
47 JleicTBUE XKUAKOCTH U bubmuoreka [JOK

ra3a Ha IIOTPYKCHHOC B

https://m.edsoo.ru/ff0a3276




HUX TeJIo. ApXuMe0Ba
cuiia

48

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

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a33fc

49

JlabopaTtopHnast pabota Ne 6
no teMe «ccienosanue
3aBHCHMOCTH Beca Teja B
BOJIe OT 00BEMa
MOTPYKEHHOU B KUJIKOCTh
4acTu Tena»

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

50

IImaBanue Ten

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

51

JlabopaTtopnas padota Ne 7
"KoncrpyupoBanue
KOHCTPYHPOBAHUE JIOAKHU U
ompeiesieHue e€
rpy3010abEMHOCTH"

52

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

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

53

PezepHblit ypok. Pabora ¢

bu6mmoreka [JOK




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

https://m.edsoo.ru/ffO0a4ffe

54

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

55

Mexanudeckast pabora

bu6morteka [IOK
https://m.edsoo.ru/ff0a3{f82

56

MomntHocTs. EquHUIIED
MOIIIHOCTH

bu6moreka [IOK
https://m.edsoo.ru/ff0a3{f82

57

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

58

[IpocThie MeXaHU3MBI.
Prruar. PaBHoBecue cri Ha
pbIvare

59

Pbruaru B TexHHKE, OBITY U
npupoje. JlabopatopHas
pabota Ne 8
«HccnenoBanue ycinoBHii
pPaBHOBECHS pblyaray

0.5

bubmuoreka [JOK
https://m.edsoo.ru/ff0a478¢e

60

Pemienne 3amad mo teme
«YcnoBus paBHOBCCHUA
pbraara»

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




61

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

0.5

62

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

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

63

Mexanundeckast SHEpTHsl.
Kunernueckas u
MTOTEHIMAJIbHAs YHEPT UL

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

64

3aKOH COXpaHEHUs
MEXaHUYECKOW SHEPTUH

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

65

YPOK-3KCIIEPUMEHT 11O
TEME
"DKcnepuMEeHTAIbHOE
ompeeIcHue N3MECHECHUS
KUHETHYCCKOM 1
MOTEHIIUATLHON YHEPTUU
MIPU CKAaTBHIBAHUM TEJIa TI0
HaKJIOHHOH IIOCKOCTH"

66

Kontponbhas padota Ne 3
o reme «PaboTa u
MOIIIHOCTb. DHEPIHUs»

67

PezepHblit ypok. Pabora c
TEKCTaMHU I10 TEME

bu6mmoreka [JOK
https://m.edsoo.ru/ff0adeec6




"MexaHu4ecKkoe
newxenue" / BITP

PesepBHblii ypok. Pabora ¢
TEKCTaMHU II0 TEMEC

68
"Pabora. MOIIHOCTS.

Ouneprus'"/ BITP

OBIIEE KOJIMYECTBO
YACOB I10 ITPOT'PAMME

68

12




8 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KoHTpoJbHbIE

Bcero
padoThI

IIpakTH4eckue
padoTsI

Jara
HU3yUYeHus:

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIE pecypchl

OcCHOBHBIE TOJIOKEHUS
MOJIEKYJIIPHO-
KMHETUYECKON TEOPUU U
UX OIBITHBIE
MOATBEPKICHUS

bu6moteka [IOK
https://m.edsoo.ru/ff0a5256

Macca u pazmep aTOMOB U
MOJIEKYT

Monaenu TBEPAOTO,
KHUJIKOTO H
ra3000pa3HOro COCTOSHHIA
BEIIIECTBA.
Kpucranmuueckue u
aMmopdHBbIC TeIa

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

OOBsIcHEHUE CBOKCTB
TBEPAOTO, )KUIKOTO U
ra3z000pa3HOro COCTOSTHUI
BEIIIECTBA HA OCHOBE
MOJIOKECHUM
MOJIEKYJIIPHO-
KHMHETUYECKOU TEOpUHu

CMmaunBaHue U

bu6mmoreka [JOK




KalmuJJIIPHOCTb.
[ToBepxHOCTHOE
HaTAXKCHHUC

https://m.edsoo.ru/ff0a5530

TennoBoe pacmmpenue u
cxarue. Temmeparypa.

bu6moreka [IOK

6 C
BASD TEMICPATYPEI €O https://m.edsoo.ru/ff0a5a26
CKOPOCTBHIO TEIJIIOBOTO
JIBVKCHUS YaCTHI]
B e JHE .
7| Crocos errnn Enbmotoxs LIOK
. https://m.edsoo.ru/ff0a5c60
BHYTPEHHEH YHEPTrUuun
8 Bunsr TEIUIONEepeIayuu: bubmorexa IIOK
TETJIOIPOBOJHOCTb.. https://m.edsoo.ru/ff0a6412
9 Buisr TeTIoNepeIauHn: bub6auoreka [IOK
KOHBEKIIHSL. https://m.edsoo.ru/ff0a6412
10 Buner TEIJIONEePEIAYuH: bub6auoreka [IOK
W3JIy4YEeHHE. https://m.edsoo.ru/ff0a6412
Ypok-koHbepeHIus
"[IpakTHueckoe
1 HCIIOJIb30BAHHUE TETIOBBIX bubmuoreka [JOK
CBOMCTB BEILIECTB U https://m.edsoo.ru/ff0a65c0
MaTepHasoB B IEISIX
sHeprocoepekeHus"
12 KonndecTBo TEMIOTHI. bubmuoreka [JOK
Y nenbHas TEMIIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 YpaBHEHHE TETIOBOIO bubnmoreka [JOK




Oamanca. TerooOMeH U
TEIUIOBOE PaBHOBECHE

https://m.edsoo.ru/ff0a7088

14

JlaboparopHas pabota Ne
1 "UccnenoBanue
SIBJICHUS TEIUIOOOMEHA
MIPY CMEITUBAHUT
XOJIOAHOW U Topsiueit
BOJIBI"

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

15

JlabopaTtopHnast pabota No
2 "Onpenenenue
YAETbHOU TETUIOEMKOCTH
BemecTna"

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

16

DHeprus TOIINBA.
VenbHasg TEIUIOTa
CrOpaHus

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

17

IInaBnenue u
OTBEP/ICBaHHUE
KPUCTAJUTMYECKUX TEJI.
VY enbpHasg TEIUIOTA
IUIaBJICHHUSA

bu6moreka [IOK
https://m.edsoo.ru/ff0a71d2

18

IInaBnenue u
OTBEpJICBAHUE
KPUCTAJUIMYECKUX TE.
VY aenbHas TemiaoTa
MJIaBJICHUS

19

JIaGopatopHas pabota Ne
3 "Omnpenenenne

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




YAENbHOM TEIUIOTHI
TJIaBJIEHUA Jbaa"

20

[TapooOpazoBanue u
KoHAeHcauus. Mcnapenue

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

21

Kunienue. Y genbHas
TeIIoTa
napooOpa3oBaHUs U
KOH/JICHCAIIUH.
3aBUCUMOCTD
TEMITepPaTypbl KATICHUS OT
aTMOc(hepHOTO TaBJICHUS

bu6moteka [IOK
https://m.edsoo.ru/ff0a786¢

22

Kunenne. Y aennnas
TerioTa
nmapooOpa3oBaHUs U
KOHJICHCAIIUH.

23

BrnaxnocTs Bo3ayxa.
JlaGopaTtopnast pabota No
4 "Omnpenenenue
OTHOCHTEIIBHOM
BJIAKHOCTH BO3ayxa"

bu6moreka [IOK
https://m.edsoo.ru/ff0a7628

24

[TpuHIMIBL pabOTEI
TETUIOBBIX JIBUTATENCIH.
[TapoBas TypOuHa.
JIBurarens BHYTPEHHETO
CrOpaHus

25

KII] TermoBoro
nBuratesns. TenaoBbie

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




JBUTATEIM U 3alI1UTa
OKpYKarolEel cpeibl

26

3aKOH COXpaHEHUs U
IIpEeBpaILCHUs DHEPTUU B
TCIJIOBBIX IMpoHeccax

27

IToxroroBka K
KOHTpPOJIbHON padoTe 1o
teme "TennoBeie
sBiIeHUA. I3MeHeHme
arperaTHbIX COCTOSIHUI
BemecTBa"

bu6mmoteka [IOK
https://m.edsoo.ru/ff0a8312

28

KonTtponsnas pabora Ne 1
o Teme "TemnmoBeie
sBieHMA. M3MeHenne
arperaTHbIX COCTOSIHHUI
BemecTBa"

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

29

DnekTpuzaius Tei. J[Ba
poaa IAEKTPUICCKUX
3apsIoB

30

Ypok-uccnenoBanue
"DnexTpusanus Ten
MHIyKIUEH U Ipu
COINPUKOCHOBEHUH"

31

B3aumoneictBue
3apsKEHHBIX Tell. 3aKOH
Kynona

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a87¢e4




DIEKTPUYECKOE TOJIE.

HanpsixeHHoCTh
32 3neKI;quec1<oro TOJISL. bubmmorexa LIOK
https://m.edsoo.ru/ff0a8a0a
[IpuHnun cyneprno3unuun
BIEKTPUYECKUX MOJIEH
Hocurenn snexkrpuuecknx
33 3apsA70B. DJIEMEHTapHBIH
3apsn. Ctpoenue atoma
[IpoBoiHMKY 1
34 JUDJICKTPUKHU. 3aKOH bu6moreka [IOK
COXpaHEHHUS https://m.edsoo.ru/ff0a8ef6
ANEKTPUUECKOTO 3apsiaa
Pewrenne 3anau Ha
35 HpI/IMeHeHI/Ieﬂ CBOMCTB Bubnuorexa LOK
https://m.edsoo.ru/ff0a90cc
AIIEKTPUYECKHUX 3aPSI0B
DIJIEKTPUYECKHI TOK,
CIIOBHUSI €TO
36 ZYI_HCCTBOBaHI/I}I. bubnuorexa LIOK
https://m.edsoo.ru/ff0a95a4
Hctounuku
AIIEKTPUYECKOTO TOKa
37 HeicTBus bubnuoreka [JOK
3JIEKTPUUYECKOTO TOKa https://m.edsoo.ru/ff0a96b2
Ypok-uccienoBanue
33 "JlelicTBuE bubmuoreka [JOK

QJICKTPUYCCKOTO II0JISI Ha
IMPOBOAHUKH U

https://m.edsoo.ru/ff0a9838&




TUBIEKTPUKH"
DNEeKTPUYECKUM TOK B
MeTaJlIax, KUAKOCTSIX U
razax

39

DneKTpuyecKas Lemnb U e€
COCTAaBHBIC HaCTHU

40

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

0.5

bu6mmoteka [IOK
https://m.edsoo.ru/ff0a8bd6

41

DIIEKTPUYECKOE
HanpspbkeHue. Boabrmerp.
JlaGopaTtopHnast pabota No
6 "N3mepenue u
perynupoBaHue
HanpspKeHus"

0.5

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

42

Cuina Toka.
DJIEKTPUYECKOE
HanpsHKeHUe

43

ConpoTuBieHue
MIPOBOJIHUKA. Y I€JIbHOE
COMPOTHBIICHUE BEIIECTBA

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

44

JIaGoparopHas paboTa
Ne7 "3aBucuMoOCTB
COIPOTHUBIICHUS
IIPOBOJIHUKA OT €T0

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




JJIMHBI, IJIOIIaan
MOTIEPEYHOTO CEUCHHUSI U
Marepuana"

45

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

bu6mmoreka [{OK
https://m.edsoo.ru/ff0aad44a

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

IlocnenoBaTenpHOE U
napajuieIbHOe
COEIMHEHUS
MIPOBOTHUKOB

48

JlaGopaTtopnas pabota No
9 "IIpoBepka npasuia
CJIOKEHHSI HAMPSHKEHUH
MIPH MOCJIEeI0BATEILHOM
COEJIMHEHUH JIBYX
pe3uctopon”

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aaasS8

49

JIaGopatopHas pabota Ne
10 "IIposepka mpaBuiia
JUIsL CUJTBI TOKA IIPU
napasuieIbHOM

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




COEIMHEHUH PE3UCTOPOB'

50

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

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

51

Pa6ota u MmoutHOCTH
AJIEKTPUYECKOTO TOKA.
3akoH /xoyns-Jlenna

bu6moteka [IOK
https://m.edsoo.ru/ff0ab124

52

JlabopaTtopHnast pabota No
11 "Onpenenenue padboThI
M MOIIIHOCTH
3IEKTPUYECKOTO TOKa"

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

53

DJIEKTPUYECKHE 1IENU U
norpeouTenu
AIEKTPUYECKON SHEPIUU B
osITy. KopoTkoe
3aMbIKaHUE

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

54

IToaroroBka x
KOHTPOJILHOK padoTe 1o
TeMe "DIIeKTpUUYECcKue
3apsibl. 3apsyKEHHbIE
Tena U ux
B3aUMO/ICHCTBUSL.
[TocTostHHBIN
ANEKTPUYECKUH TOK"

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

55

KonTtposnpHast padota Ne 2

bu6mmoreka [JOK




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

https://m.edsoo.ru/ff0abea8

ITocTostHHEIE MAarHuThl,

56 .
HX B3aMMOJICHCTBUE
Ypok-uccienoBanue
57 "I/II)3 . IG/IHI/IJ; r)IIOJ];e;I{ ' 1 Bubnuorexa LIOK
i " https://m.edsoo.ru/ff0ac3d0
MTOCTOSTHHBIX MAarHUTOB
MaruauTHO€ ToJie.
53 MarnuTtHoe 1ojie 3eMIIH U bu6moreka [IOK
€ro 3Ha4YeHUe I KU3HA https://m.edsoo.ru/ff0acOba
Ha 3emiie
O C) .
59 MZI;:HTII{)EZ?SHG Bubnuorexa LOK
https://m.edsoo.ru/ff0ac1d2
ANEKTPUIECKOTO TOKA
60 MarunuTtHoe 1oJie bu6mmoreka [IOK
KaTYIIKHA C TOKOM https://m.edsoo.ru/ff0ac1d2
I[Ipumenenue
ANIEKTPOMArHUTOB B
TexHuke. JlabopaTropHas
bub6 OK
61 pabota Ne 12 "Uzyuenue 0.5 uommorexa Ll

NEUCTBUSI MAaTHUTHOTO
0JIs1 Ha MPOBOJHUK C
TOKOM"

https://m.edsoo.ru/ff0ac74a




62

DNeKTpOABUTATEINb
MIOCTOSIHHOTO TOKA.
Hcnonp3oBanue
3IEKTPOJBUTATENEH B
TEXHUYECKUX
YCTpOWCTBaxX M Ha
TpaHCIOpTE.
JlabopaTtopHnast pabota No
13 "KoHncTpyupoBanue u
n3ydeHue paboThl
3NeKTpoaBUraTess"

bu6moteka [IOK
https://m.edsoo.ru/ff0ac86¢

63

OnbiTel @apajnes. 3aKoH
3IEKTPOMArHUTHO M
uHayknuu. [IpaBuio
Jlenna

64

DJIEKTpOTEeHEPATOP.
CriocoObl mosryueHust
AIIEKTPUYECKOMH SHEPTUU.
DNeKTpOCTaHIIUU Ha
BO300OHOBIISIEMBIX
HCTOYHHUKAX SHEPTUu

65

IloaroroBska k
KOHTPOJIBHOH padoTe 1o
TEME
"ONeKTpOMarHuTHbIE
ABIeHUA"

66

KonTtponrHas padora Ne 3

bu6mmoreka [JOK




0 TeMe
"DJIeKTpOMarHUTHbIE
siBJIeHHS "

https://m.edsoo.ru/ff0acb14

67

PesepsHblii ypok. Pabota
C TEKCTaMH I10 TeMe
"TernmoBsie siBaCHUS"/
Bcepoccuiickas
IpoBepoyHasi paboTa

bu6moreka [IOK
https://m.edsoo.ru/ffO0accSe

68

PesepBHbiit ypok. Paborta
C TEKCTaMH I10 TeMe
"ITocTosTHHBIN
AIIEKTPUYECKH TOK" /
Bcepoccuiickas
poBepoyHas pabora

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

OBIIEE KOJIMYECTBO
YACOB II0 ITPOTPAMME

68

14.5




9 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KoHTpoJbHbIE

Bcero
padoThI

IIpakTH4eckue
padoTsI

Jara
HU3yUYeHus:

DJIeKTpOoHHbIE (P POBLIE
oOpa3oBaTtejibHbIE

pecypchbl

Mexannueckoe OBIKEHUE.
MarepuanbHas TOUKa

CucremMa orcuera.
OTHOCUTENBHOCTD
MEXaHUYECKOTO ABWKECHUS

bu6moreka [IOK
https://m.edsoo.ru/ff0ad474

PaBrOMEpHOE
pr[MOJ'IHHGfIHOG JBHUXXCHUEC

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

PaBHOMepHOE
MPSIMOJIMHENHOE IBUKEHUE

HepaBnomepHnoe
MPSIMOJIMHEITHOE ABM)KEHUE.
CpenHsst © MTHOBEHHasI
CKOPOCTh

[Ipsimonunelinoe
PaBHOYCKOPEHHOE
NBUKEHHE. Y CKOpEHUE

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

CKopOoCTh MPSAMOJMHEHHOTO
PaBHOYCKOPEHHOTO
nskeHus. ['papux
CKOPOCTH

JIaGopatopHnas paborta Ne 1

bu6mmoreka [JOK




"Onpenenenne yCKOpeHus
TeJa mpu
PaBHOYCKOPEHHOM
JIBIDKEHHUH 110 HAKJIOHHOU
IockocTu"

https://m.edsoo.ru/ff0adb18

CBo0OogHOE TaJieHNE TEI.

9
OmnpiTel [Nanmtest
PaBHOMEpHOE NBUXKEHHE TTO
Nl
0 OZEYSKI;OOC(;“& :p“‘”l 1 Bu6miorexa [TOK
9acTOT HUSL
. pamt https://m.edsoo.ru/ff0ael76
JIuneliHas u yrioosas
CKOPOCTH
1 LlenTpocTpemMuTenbHOE
YCKOpEHHe
12 [TepBriit 3akoH HproTOHA. bubnuorexa [JOK
BexTop cuitbt https://m.edsoo.ru/ff0ae612
13 Btopoii 3akon HeroToHa. bubmuorexa [JOK
PaBHofelicTByIOIIAs cHJia https://m.edsoo.ru/ff0ae72a
14 Tperuii 3akon HeroToHa. bubnuorexa [JOK
Cynepnosunus 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 pabora Ne 2 bubnuorexa [IOK




«OrnpeneneHune KecTKOCTU

https://m.edsoo.ru/ff0aee28

IPYXKUHBDY
bu6mmoreka [{OK
18 C
wa Tper https://m.edsoo.ru/ff0af738
19 Pemenne 3agau mo reme bu6moreka [IOK
«Cuna TpeHus» https://m.edsoo.ru/ff0afa26
JlabopaTtopnast pabota Ne 3
20 "Onpenenenue bubnuotexa [JOK
ko3¢ duimeHTa TpeHus https://m.edsoo.ru/ff0af8be
CKOJIbKeHUs"
P
21| "acorss Husorora. Cura biorera LIOK
] | https://m.edsoo.ru/ff0afb8e
ynpyroct. Cuiia TpeHust
Cuna TAXKeCcTH U 3aKOH
2 BCEMUPHOIO TATOTECHUS. bubnuorexa [JOK
Yckopenue cBOOOTHOTO https://m.edsoo.ru/ff0af044
naJeHus
Ypok-koHbepeHIus
" JIBMKEHUE TEJI BOKPYT
23 rpaBUTAIMOHHOTO LIEHTpa
(Conneunas cucrema).
lanaktuxun"
P
s | e e o
CCTH T Sakon https://m.edsoo.ru/ff0af5f8
BCEMUPHOTO TATOTEHUS
25 [IepBas kocMuyeckas bubnunoreka [JOK




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

bu6moreka [IOK
https://m.edsoo.ru/ff0afe36

27

PaBHOBeCcue MatepuasibHO
TOYKHA. AOCOJIFOTHO
TBEpIOE Teno. PaBHOBECHE
TBEPJIOTO TEIA C
3aKpEIIEHHON OChIO
BpaieHuss. MOMEHT CHUJIBI.
LenTp TsxecTn

28

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b02b4

29

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

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

30

KonTtponsHas padora Ne 1
1o TeMe "MexaHuueckoe
JBUKCHHUE.

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b06ec




B3aumonetictBue Tea"

31

Nmnynsc Tena. Ummysse
CWJIBL. 3aKOH COXpaHEHUS
UMIYJbCa. YOPYroe u

HEYIIPYroe
B3aUMO/JEHCTBUE

bu6mmoreka [{OK
https://m.edsoo.ru/ff0b07fa

32

Pemrenne 3agau o reme
"3aK0H cOXpaHEHHs
nMIynbca'

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

33

VYpok-koHpepeHus
"PeakTUBHOE IBHKEHHE B
MIPUPOJIE U TEXHUKE"

34

Mexanudeckas paborta u
MOIITHOCTh

bu6moreka [IOK
https://m.edsoo.ru/ff0b0a84

35

PaboTa cuiel TSDKECTH,
CHJIBI YIIPYTOCTH Y CHUIBI
TPCHUS

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

36

JlaGopaTtopnas padora Ne 4

«Ornpenenenue padoThI
CHWJIBI TPEHUS TpU
PaBHOMEPHOM JIBU>KEHUU
Teja 1o TOPU30HTATIBHOU
MTOBEPXHOCTH»

37

CBs3b 2HEprUM U pabOTHI.
[TorenumanbHast SHEprus

38

Kunernueckas SHEpPrusi.

bu6mmoreka [JOK




TeopeMa 0 KHHETUYECKOM
SHEPTUH

https://m.edsoo.ru/ff0b0c32

39

3aKOH COXpaHEHUS SHEPTUU
B MCXAaHHUKC

40

JlabopaTtopnast pabota Ne 5
«M3yuenune 3akoHa
COXPAaHCHUSA DHCPIrUM»

bu6moreka [IOK
https://m.edsoo.ru/ffObl2fe

41

KoHTponbHapabota Ne 2 no
Teme “3aKoHbl COXpaHeHus
3He

42

KoinebaTennHoe ABHKEHNE
W €T0 XapaKTePUCTUKU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b1858

43

3aTyxaromue KoJieOaHusl.
BoinyxkaeHnbie KoieOaHusl.
Pe3onanc

bu6moreka [IOK
https://m.edsoo.ru/ff0b2010

44

Marematuyeckuii u
MPY>KUHHBIA MasSTHUKA

45

ypOK-I/ICCHe,HOBaHI/Ie
«3aBUCUMOCTh nepuoaa
KoeOaHM OT KECTKOCTH
IPYXUHBI U MACCBI I'py3a»

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

46

[IpeBpaienue suepruu npu
MEXaHUYECKUX KOJICOaHUSIX

47

JIaboparopHas pabota Ne 6
«OmnpezeneHre 4acToThl U
nepuoja Konebanu

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




MNPYKUHHOTO MasiTHUKA»

48

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

bu6mmoreka [{OK
https://m.edsoo.ru/ff0b197a

49

MexaHndecKne BOJIHEL.
CBolicTBa MEXaHUYECKAX
BOJIH. [IpononbHBIE N
MOTIEPEYHBIE BOJTHBI

bu6moreka [IOK
https://m.edsoo.ru/ffOb21fe

50

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

51

3Byk. Pacnipoctpanenue u
OTpa)keHHE 3ByKa

52

Ypok-uccnenoBanue
"Habnroneuue
3aBUCHMOCTH BBICOTHI 3ByKa
OT Y4acCTOTHI"

53

I'poMKOCTB 3BYyKa U BBICOTA
TOHA. AKYCTUYECKUI
pEe30HaHC

54

VYpoxk-koHpepeHuus
"VpTpa3ByKk U HH(pa3ByK
B IIPUPOJE U TEXHUKE"

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




55

IToaroroBka K
KOHTpPOJIbHON padoTe 1o
Teme "3aKOHbI COXpaHEHHUS.
MexaHn4deckue KoJieOaHus
H BOJIHBI"

bu6mmoreka [{OK
https://m.edsoo.ru/ff0b25{0

56

KonTponsnas padora Ne 3
o TeMe "MexaHnyecKue
KoJIe0aHUA M BOJTHBI"

57

DJIEKTPOMArHuTHOE MOJIE.
BJIGKTpOMaFHI/ITHI)Ie BOJIHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b2abe

58

CsoiicTBa
ANIEKTPOMATrHUTHBIX BOJIH

59

Ypok-koHpepeHus
"xama
ANIEKTPOMArHUTHBIX BOJIH.
Hcnons3oBanne
ANIEKTPOMArHUTHBIX BOJIH
IUIS COTOBOM cBA3U"

bu6moreka [IOK
https://m.edsoo.ru/ff0b2fe6

60

Pemenne 3aJa4 Ha
OIIPCACIICHUC YaCTOThI U
JJIMHBI SHCKTPOMaFHHTHOﬁ
BOJIHBI

61

DJIEKTpOMarHuTHas
npupoja ceera. CKOpocTh
cBeTa. BoaHOBBIE CBOMCTBA
CcBeTa

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




62

Hcroynuku ceera.
[IpssMonuHEnHOE
pacIpoCTpaHEHHE CBETA.
3armenust ConHua u JIyHsl

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

63

3aKoH OTpaKEHHUS CBETA.
3epkana. Pemenne 3a1a4u Ha
IIPUMEHEHNE 3aKOHA
OTpPaXKCHHS CBETA

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

64

[Ipenomiienue cBera. 3akoH
MpeIOMIIEHHUS CBETa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b3aea

65

[TosiHOE BHYTpEHHEE
OTPaKEHUE CBETA.
Hcnons30BaHue MOJHOTO
BHYTPEHHETO OTPKCHHS B
ONTHYECKUX CBETOBOIAX

bubmmoreka [IOK
https://m.edsoo.ru/ff0b3c5c

66

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

67

Ypok-koHbepeHus
"Mcnoap30BaHuE TIOJIHOTO
BHYTPEHHETO OTPaKECHHUSI:
CBETOBOJIBI,
OINITHKOBOJIOKOHHAS CBS3b"




68 JInnzel. OnTuyeckas cuia bu6mmoreka [{OK
JIUH3BI https://m.edsoo.ru/ffOb3f2¢

69 [TocTpoenue n3odpaxeHuit bubnuorexa [JOK
B JIMH3aX https://m.edsoo.ru/ff0b444a
JlabopaTtopnast pabota Ne 9

70 "Onpenenenrie GOKyCHOTO bubnuotexa [JOK
PACCTOSTHUS U ONTHYECKOM https://m.edsoo.ru/ff0b4206
CUJIBI COOMpArOIIeH JTUH3HI"
VYDOK-

ol é’ oK Kzzcbe:elmzz . Bu6miorexa LIOK

NTHYCCKUE JIMH30BHI
" https://m.edsoo.ru/ff0cOa7e

prOOpPbI

7 I'ma3 xak ontuyeckas bu6mmoreka [IOK
cuctema. 3peHue https://m.edsoo.ru/ff0b4684
VYpok-koHbepeHus

73 "ledexTs! 3penns. Kak
COXpPaHUTH 3peHue"
Pa3noxxenue Genoro ceeta B

74 criektp. OnbiTel HproTOHA. bubmuorexa [JOK
CrnoxeHue CeKTpaIbHBIX https://m.edsoo.ru/ff0c0f4c
uBeToB. Jucnepcus cera
Jlaboparopnas pabota NelO
"OnbIThI O Pa3I0KEHUIO

75 0enoro cBeTa B CIEKTpP U bubnuoreka [JOK

BOCITPUSATHIO [IBETA
MPEeIMETOB MPHU UX
HaOIIOICHUH Yepe3

https://m.edsoo.ru/ff0cOe2a




I[BETOBBIC (PUIBTPHI"

YpOoK-nIpakTUKyM
"BoJIHOBEIE CBOICTBA

76 CBeTa: AUCIIEepCHs,
uHTEephEpEHIIHS 1
mudpakius”
77 Omnbrtet Pesepdopna u bubnuotexa [JOK
IJIaHEeTapHask MOJIENIb aTOMa https://m.edsoo.ru/ffOc12a8
73 [Toctrynatel bopa. Moaens
atoma bopa
15 | caemn v, Komm bimorera LIOK
. ] ) https://m.edsoo.ru/ff0c144¢
JIuHeityaTbie CEKTPbI
VDOK-
80 "I—Il):gn?opa:HT:II: }cll\r:eKT 0B bubmorexa OK
! " P https://m.edsoo.ru/ff0c1550
UCITyCKaHUS
81 PagnoaxTuBHOCTE U €6 bu6mmoreka [IOK
BUJIBI https://m.edsoo.ru/ff0c1672
2 CrpoeHue aTOMHOTO siapa. bubnuorexa [JOK
Hyxnonnas moxaens https://m.edsoo.ru/ffOc18ac
23 PagnoakTuBHbBIE bu6mmoreka [JOK
npespaiieHus. M3oTomsl https://m.edsoo.ru/ff0clal4
o | Do o
i " © https://m.edsoo.ru/ff0c1bda
MpeBpaIieHus
85 Ilepuon nomypacnana




86

VYpoxk-koHpepeHuus
"PamnoaKkTUBHEIE
W3JIyYCHHS B IPUPOJIE,
MeIUIUHE, TEXHUKE"

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

87

SAnepHbie peakuu. 3aKOHbI
COXpaHEHUs 3apsiI0BOTO U
MaccoBOTO YHUCE

bu6moreka [IOK
https://m.edsoo.ru/ff0c1c58

88

DHeprus CBSI3u aTOMHBIX
saep. CBsI3b Macchbl U
SHEPTUHU

bu6moreka [IOK
https://m.edsoo.ru/ffOcl1d7a

89

Pemenue 3amaq mo reme
"SAnepHbie peakun"

90

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

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

91

VYpok-koHbepeHus
"SAnepHas sHEpreTUKA.
JelicTBUA paIiOaKTUBHBIX
U3ITy4YeHUH Ha KUBbIE
OpraHu3mbl"

92

IloaroroBska k
KOHTPOJILHOK padoTe 1o
TeMme "DJIEKTPOMAarHUTHOE
noJje. DNeKTPOMArHUTHbIE
BOJIHBI. KBaHTOBBIE
siBJIeHUs "

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




93

Kontponsnas padora Ne 4
0 TeMe
"DJIeKTpOMarHUTHOE TIOJIE.
DNEKTPOMAarHUTHBIE BOJHBIL.
KBanToBsbIe siBICHUS"

94

[ToBTOpEHue, 060061IEeHNE.
JlabopaTopHbie pabOTHI 1O
Kypcy "Bzaumoneiicteue

Ten"

bu6moreka [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 ¢ TexkcTaMu 10 TeMe
"3aKOHBI COXpaHEHHUS B
MexaHuke"

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

97

[ToBTOpEHME, 000OIIECHNE.
PaboTa ¢ Tekcramu 1o TeMe
"Kosnebanus 1 BOJIHBL"

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

98

[ToBTOpEHME, 00OOIIECHNE.
Pabota ¢ Tekcramu 110 TeMe
"CBeTOBBIE SIBJIEHUS"

bubnuoreka [JOK
https://m.edsoo.ru/ff0c3044

99

[ToBTOpEHME, 00OOIICHNE.
PaboTa ¢ TekcTaMH 110 TEME
"KBaHTOBas u sinepHas
¢uznka"




OBIIEE KOJIMYECTBO YACOB
[10 [TPOT'PAMME

99
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MMPOBEPAEMBIE ITPEJIMETHBIE PE3YJIbTATHI OCBOEHHUS OCHOBHOM OBPA30OBATEJIBHOM ITPOTPAMMBI
OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

7 KJIACC

Konx nposepsiemoro
pe3yJibTara

IIpoBepsiemble MpeAMeTHBbIE Pe3yJIbTATHI OCBOEHHSI OCHOBHOI 00pPa30BaTe/IbHOI MPOrPaMMBbI
OCHOBHOT'0 00111€er0 00pa3oBaHus

1.1

HCII0JIb30BAaTh N3YYCHHBIC TIOHATHUA

1.2

pasiinvdaTth SABJIICHUSA IO OIMMMCAHUIO UX XapPaKTCPHBIX CBOMICTB M Ha OCHOBE OIIBITOB, ACMOHCTPHUPYIOHIUX
JTaHHOE (PU3UYECKOE SIBJICHUE

1.3

pacro3HaBaTh MPOSBICHUE H3YyYCHHBIX (HU3UYECKUX SBICHUH B OKPYXAIOIMIEM MHPE, B TOM YHCIC
¢du3nveckue SIBICHUS B NMPUPOJEC, TPU STOM IEPEBOIUTH MPAKTHYECKYIO 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 BCJIMYHHBI, IIPpU
OIIMCAHUU IIPABUJIBHO TPAKTOBATH (1)H3HHCCKHﬁ CMBICJI HCIIOJIB3YEMbBIX BCJIMYHH, HX 0003HaYeHUs U
CANHUIIbI (1)I/I3I/I‘IGCKI/IX BCJIIMYHUH, HAXOOUTH (bOpMy.]'IBI, CBA3bIBAIOIINUEC 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

XapaKTCPHU30BaATb CBOMCTBA TCII, (1)I/I3I/I‘ICCKI/IG SABJICHUA U IPOUECCChI, UCIIOJIb3YS U3YUYCHHBIC 3daKOHBI, IIPU
9TOM J1aBaThb CJIOBECHYIO (I)OpMy.]'II/IPOBKy 3aKOHa U 3allMChIBATb €0 MaTCMAaTUYCCKOC BLIPAKCHUC

1.6

OOBSICHATh (PU3MUECKHE SBJICHUS, IPOLIECCHl M CBOMCTBA TEJ, B TOM YHUCIIE U B KOHTEKCTE CUTyallui
IPAKTUKO-OPUEHTUPOBAHHOTO  XapaKTepa: BbIABIATH NPUYMHHO-CIEJACTBEHHBIE CBSI3U, CTPOUTH
oObsicHeHue u3 1 — 2 JOrMyeckux 1iaroB ¢ onopoil Ha 1 — 2 U3y4eHHbIX CBOMCTBA (PU3NYECKUX SBJICHUM,
(bU3NYECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH




1.7

pemaTh pacu€THbIe 3a7au B | — 2 neiicTBHA, NCTIONB3Ys 3aKOHBI U (DOPMYIIbI, CBSI3BIBAIOIINE (PU3UUECKHE
BEJIMYMHBI: HA OCHOBE aHAJIM3a YCIOBHSA 33/1a4M 3aIHCHIBATh KPATKOE YCIOBUE, MOJACTABIATH (PU3NICCKUE
BEIMYMHBI B (OPMYNIBI U TPOBOJUTH PACUYETHI, HAXOIHWTH CIPABOYHBIC JAaHHBIE, HEOOXOIUMBIE IS

pelICHMA 3aaa4, OCHUBATh PCATTUCTUIHOCTD HOJIyquHOﬁ (1)I/IBI/II-IGCKOI\/JI BCINYHNHBI

1.8

pacrno3HaBaTh MpPOOJIEMbI, KOTOPbIE€ MOXHO PEHIUTh MpPU MOMOIIM (PU3NYECKHMX METOJOB, B ONHCAHUU
HCCIIEIOBAHUS BBLAEIATh MPOBEPSEMOE MPEANOJOkKeHHe (TUIOTe3y), pa3iudyaTh U HHTEPIPETUPOBATH
MIOJIyYEHHBIHN pe3yabTaT, HAXOUTh OLIMOKH B XOJ€ OIbITA, JIEJIaTh BIBOJIBI 110 €0 pe3ysbTaTaM

1.9

MPOBOJUTH OMNBITHl [0 HAOMIOAEHHIO (U3MUECKUX SBICHUM MWIM (U3MYECKHX CBOMCTB Tell:
(dhopmMynupoBaTh MPOBEPSIEMbIE MPEANOTI0KEHHUS, COOMPATh YCTAHOBKY U3 MPEUI0KEHHOT0 000pyI0BaHuUs,
3aMMCchIBaTh X0 OTbITA U POPMYIUPOBATH BHIBOIbI

1.10

BBINIOJIHATE IMPAMBIC U3MCPCHUA C HMCIIOJIB30BAHUEM AHAJIOTOBBIX U III/I(l)pOBI)IX HpI/I60pOB, 3aI1uChIBaTh

MOKa3aHus MPUOOPOB C YIETOM 3aJaHHOM aOCOFOTHON MOTPENTHOCTH U3MEPEHHI

1.11

MIPOBOJIUTH HMCCIIEAOBAHUE 3aBUCUMOCTH OJHOM (M3MYECKOI BEIMYMHBI OT JPYrod € HCHOJb30BaHUEM
MPSMBIX U3MEPEHUH, yJyacTBOBaTh B IUIAHMPOBAHHHM Y4EOHOIO HCCIIEOBAHMS, COOMpPATh YCTAaHOBKY M
BBITIOJIHATh HW3MEpPEHUs, Cledysd MpeAsoKEHHOMY IUIaHy, (UKCHPOBaTh pE3YyNbTaThl MOJYy4YEHHOU
3aBUCUMOCTH (PU3MYECKUX BEJIUYMH B BHJE MPEAJIOKEHHBIX TaOmuil ¥ TpaduKOB, J€NaTh BBIBOJIBI 110
pe3ylibTaTaM UCCIICIOBaHU

1.12

IIPOBOAMTHE KOCBCHHBIC HU3MCPCHUSA (1)I/ISI/ILICCKI/IX BCJIIMYHH, CJICOYys HpeHHOH(CHHOfI HHCTPYKIUU: IIpU
BBITNIOJIHCHHUH I/I3M€p€HI/II71 CO6I/IpaTb SKCIICPUMCHTAJIBHYKO YCTAHOBKY W BBIYUCIISITH 3HAYCHUC HCKOMOM
BCINYHHBI

1.13

coOroAaTh MpaBuiia TEXHUKH 0€30MacHOCTHU MpU paboTe ¢ 1ad0opaTOPHBIM 000PyA0BaHUEM

1.14

YKa3bIBaATh ITPUHIIUIIBI IEUCTBUS HpI/I60p0B H TCXHHYCCKHUX YCTpOﬁCTB, XapaKTCpU30BaTb IIPHUHIUIIBLI
JIeNCTBUSA HU3YUYCHHBIX HpI/I60p0B N TCXHUYCCKHUX YCTpOﬁCTB C MOMOIIBIO UX OIMUCAHUA, UCIIOJIb3Ys 3HAHUA
0 CBOMCTBaxX (I)I/I3I/I‘-ICCKI/IX SIBIICHUH U H606XOI[I/IMLIG (I)I/ISI/ILIGCKI/IC 3aKOHBI 1 3aKOHOMCPHOCTU

1.15

IPUBOJUTH NPUMEPHI (HaX0AUTh HHPOPMAIIUIO O MIPUMEpax) MPaKTHUECKOTO MCI0JIb30BAHUS (PU3NUECKUX




3HaHUH B TOBCETHEBHOW KM3HM JUIsl oOecredeHusi Oe30MacHOCTH Hpu obpaimieHuH ¢ npubopamu U
TEXHUYECKUMH YCTPONUCTBAMH, COXPAaHEHHS 30POBBS M COOIIIOJICHHS] HOPM SKOJIOTUYECKOTO TIOBEICHNUS B

OKpYKalollen cpene

1.16

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

BBIIEIATH HHPOPMAIUIO, KOTOPAs SIBJISIETCS TPOTUBOPEUNBOM MIIH MOXKET OBITh HEJOCTOBEPHOM

1.17

WCIIOJIb30BAaTh TPU BBIMNOJIHEHUH YYEOHBIX 3a/JaHUM HAYYHONOMYJPHYIO JUTEPaTypy (PU3HUECKOro
COJCpIKaHus, CIIPAaBOYHBIC MaTCpHajibl, pECYPChI CCTU I/IHTepHeT, BJIaACTH HpI/IéMaMI/I KOHCIICKTHUPOBAHUSA
TeKCTa, MpeoOpa3zoBaHus HHPOPMAIHN U3 OJHON 3HAKOBOM CHUCTEMBI B IPYTYIO

1.18

co3JaBaTb COOCTBEHHbIE KpaTKUE MUChbMEHHBbIE M YCTHBIE COOOIIEHMS Ha OCHOBE 2 — 3 HCTOYHHKOB
nHdopmanuyu (GU3NYECKOTO COACpkKaHHs, B TOM 4HCIE MyOJIMYHO JenaTh KpaTKWe COOOIIEHHS O
pe3ynbTaTax MPOEKTOB WM Y4E€OHBIX HCCIEAOBAHMM, MPH 3TOM I'PAMOTHO HCHOJB30BaTh H3y4EHHBIH
MMOHATUMHBIN anmapat Kypca (PU3uKH, COMTPOBOIKIATh BBICTYIIJICHUE TTPE3CHTAIINCH

1.19

IIpU  BBIMOJHEHUU YYEOHBIX MPOEKTOB U UCCIEAOBAHMN paclpelensiTh OO0s3aHHOCTU B Tpymne B
COOTBETCTBUU C IOCTABJICHHBIMHM 3aJjauaMU, CJIEIUTh 3a BBHIMOJHEHHEM IUIaHA JCHCTBH, aJeKBaTHO
OIICHUBAaTh COOCTBEHHBIN BKJaJ B JEATENBHOCTb TPYIIbI, BBICTPAUBaTh KOMMYHHUKATHBHOE
B3aMMO/ICIICTBHE, YYUTHIBAsI MHEHUE OKPY>KAIOIIUX

8 KVIACC

Kox npoBepsiemoro

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM 00pa30BaTe/ibHOM NPOrpaMMbl

pe3yJbTara OCHOBHOT'0 00111€r0 00pa30BaHUs
1.1 WCTIOIb30BATh MOHSTHS
1.2 pa3nuyaTh SBJICHUS MO OMHUCAHMIO UX XApPAaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB, JEMOHCTPUPYIOLIUX




TaHHOE (PU3MUYECKOE SIBIICHUE

1.3

pacro3HaBaTh MPOSBICHHWE HW3YUEHHBIX (U3NYECKUX SIBICHHA B OKPYKAIONIEM MHpPE, B TOM YHCIE
¢u3nveckue SBICHHUS B MPHUPOJE, NMPH 3TOM IEPEBOJIUTH MPAKTUUECKYIO 3a7ady B y4eOHYIO, BBIJICISATH

CYIIECTBEHHBIE CBOMCTBA (pU3HAKN) (PU3HUECKIX SBICHUI

1.4

OTMCHIBAaTh M3y4YECHHbIE CBOWCTBA TeNl U (U3NYECKUE SBIICHUS, MCIONB3YS (PU3NYECKHE BEIUYMHBI, MPHU
OTMCAHWUU MPABWILHO TPAKTOBATh (PU3NYECKUI CMBICI HUCIIOJIb3YEMBIX BEIMYMH, 0003HAYEHUS U €IUHUIIBI
(¢u3MUeCKUX BEIMYMH, HAXOAUTH (OPMYJIbI, CBS3bIBAIOLINE JAHHYIO (DU3MUECKYIO BEIUYHHY C JPYTUMHU

BEJIMYMHAMMU, CTPOUTH IPAPUKU N3YYECHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYUH

1.5

XapaKTEepPU30BaTh CBOWCTBA TeJ, (PU3MUECKHE SIBJICHHUS W TPOIECCHI, MCIOJb3ysl U3YUEHHBIE 3aKOHBI, TIPH
9TOM JIaBaTh CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA U 3aMUCHIBATH €T0 MATEMAaTHYECKOE BBIPAKEHUE

1.6

OOBICHATD CI)I/ISI/I‘—IGCKI/Ie mpouecCol " CBOMCTBA TCJI, B TOM 4YHCJIIC U B KOHTCKCTC CI/ITyaHI/Iﬁ IMPAKTHUKO -
OPUEHTUPOBAHHOTO XapaKTepa: BBISABIATH MPUUUHHO-CIEACTBEHHBIE CBS3H, CTPOUTH OOBsicHEHHE U3 1 — 2
JIOTUYECKHX IIaroB ¢ TOMOIIBI0 1 — 2 N3YYeHHBIX CBOWCTBA (PM3MUECKHUX SBJICHHH, (PU3MUYECKUX 3aKOHA WUITH
3aKOHOMEPHOCTH

1.7

pemath pacué€THble 3a7aud B 2 — 3 IEeHCTBUSA, UCTIOJb3Ys 3aKOHBI U (POPMYIIbI, CBSI3bIBAIOIINE (PU3NUECKHE
BEJIMYMHBI: Ha OCHOBE aHajM3a YCIIOBUS 3a/layd 3alHChIBaTh KPATKOE YCIOBHUE, BBIABIATH HEIOCTATOK
JMAHHBIX U1 pEeUIeHUs 3a/1a4M, BHIOMpPATh 3aKOHBI U (DOPMYIIbI, HEOOXOAUMBIE Ui €€ pellleHus, TPOBOIUTh
pacuéThl U CPaBHUBATH MOJTYYCHHOE 3HAYCHHE (PU3HMUECKON BEIMUYUHBI C U3BECTHBIMU JTaHHBIMU

1.8

paciIo3HaBaThb HpO6J'ICMbI, KOTOPBIC MOJXHO pCIIXWTh IIPU ITOMOIIHU (1)I/I3I/I‘ICCKI/IX MCTOAOB, HCIIOJIb3Ys
OIIMCAHUEC HCCICAOBAaHNA, BBIACIIATL IPOBEPACMOC IIPCAIIOJIOKCHUC, OLUCHHUBATL IIPABUJIBHOCTL IIOPSAAKA
IMPOBCACHUA UCCIICIOBAHUA, ACJIaTh BbBIBOAbI

1.9

IPOBOJUTH OIBITHI IO HAOMIONCHUIO (PU3NYECKUX SBJICHUN UM (U3NYECKUX CBOWCTB Tel: (POPMYIUPOBATH
poBepsieMbIe MPENOJI0KEHNs, COOMPATh YCTAaHOBKY M3 MPEJIOKEHHOTO 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 PE3yabTaThl U3MEPEHUN ¢ YIETOM 3aJaHHOHM aOCOIFOTHOM MOTPEITHOCTH

1.11

IPOBOJNTH HCCJICIOBAHUE 3aBHCHUMOCTH OJHOW (DPM3MUECKON BEIMYMHBI OT APYrOoW C HCIOIH30BAHHEM
IPSIMBIX H3MEPCHHI: IJIAHUPOBATh MCCIIEJOBAHNUE, COOMPATh YCTAHOBKY W BBITIONHATH U3MEPCHHSI, CICTYSI
PEUI0KEHHOMY TUTaHY, (PUKCHPOBAThH PE3YJbTaThl IOJYICHHONW 3aBUCUMOCTH B BHUJIE TaOIHIl U rpadUKoB,
JIeNaTh BBIBOBI 10 PE3YJIbTATaM HCCIEA0BAHUS

1.12

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

OKCIICPUMCHTAJIbBHYIO YCTAaHOBKY, CICAYA HpGI[HO)KGHHOﬁ HWHCTPYKIWH, U BEIYUCIIATh 3HAUYCHUC BEJIMYUHEBI

1.13

coOIroAaTh MpaBuila TEXHUKHU 0€30I1acCHOCTHU IpHU paboTe ¢ 1a00opaTOpHBIM 000PyAOBAHUEM

1.14

XapaKTepU30BaTh MPUHIIMIIBI AEUCTBUS U3YUYEHHBIX NMPUOOPOB U TEXHUYECKUX YCTPOMICTB C ONMOPON Ha UX
OTMCAHUSA, WCIOJb3Yys 3HAHUS O CBOMCTBaX (U3WYECKUX SBJICHUH M HEoOXOauMble (QHU3NUYECKHE

3aKOHOMEPHOCTH

1.15

pacrno3HaBaTh MMPOCThIE TEXHUYECKHE YCTPOMCTBA U U3MEPUTEIbHbIE MPUOOPHI IO CXEMaM U CXEMaTHYHBIM
PUCYHKaM, COCTaBJISATh CXEMbI AJIEKTPHUUECKUX IIETei C MOoCcIe10BaTeNbHBIM U NMapauIeIbHBIM COSAMHEHUEM
3JIEMEHTOB, pa3finyasl yCIOBHbIE 0003HAYEHUS 3JIEMEHTOB ANEKTPUUECKUX LEeneit

1.16

IPUBOIUTH IPUMEPHI (HAXOAUTh MH(POPMALIMIO O MPUMEPAX) MPAKTUYECKOTO HCHOIb30BAHUS (DU3UUYECKUX
3HAaHMM B IOBCEJHEBHOM >XM3HM Ui oOecrieuyeHUs O€30MacHOCTH Npu oOpalleHuu ¢ mnpubopamu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXpAaHEHHS 30POBbS U COOIIOACHUS HOPM DKOJIOTUYECKOTO TMOBEACHUS B
OKpY>Karolel cpese

1.17

OCYILIECTBISATh MOUCK MH(popManuu Gu3ndeckoro cofepxanus B ceTu VHTEpHET, HA OCHOBE UMEIOIIMXCS
3HAHUM U MYTEM CPaBHEHMS JOMOJHUTENbHBIX MCTOYHHMKOB BBIICNIATH MH(POPMAINIO, KOTOpas SBISETCS
POTUBOPEUNBOM UM MOKET OBITh HEJOCTOBEPHOM

1.18

HCIIOJIb30BaTh IIPpU BbIIIOJHCHUU 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 CUCTEMBI B ApPYryro




1.19

CO3/1aBaTh COOCTBEHHBIC IUCHMEHHBIE M KpaTKHE YCTHBIE COOOIIeHus, o00o00mas wuHpopMaIuoo u3
HECKOJIbKUX MCTOYHHUKOB (DM3MYECKOTO COJCpIKAaHUS, B TOM UYHUCIE MYOJUYHO TPEACTABIATH PE3YJIbTATHI
NPOEKTHONH WJIM HCCIIEAOBATEIBCKON JESTeIBHOCTH, TPU STOM TPAMOTHO HCIIOJIB30BaTh H3YyUEHHBIN

HNOHSITUMHBIN anmnapar Kypca (pU3uKu, COIIPOBOXKAATh BBICTYIJICHUE MPE3EHTallUe

1.20

TIPH BBITIOJIHEHNUHN YYEOHBIX MPOEKTOB M MCCIEA0BaHUN (PU3MUECKUX MPOLECCOB pacpeeiTh 00sI3aHHOCTH
B IpylIle B COOTBETCTBUM C IIOCTABJICHHBIMH 33Jla4aMH, CJICIUTh 3a BBINOJHEHHWEM IUIaHa JEHCTBHU U
KOPPEKTUPOBaTh €ro, aJeKBAaTHO OICHUBATb COOCTBEHHBIN BKJaJ] B JESATENILHOCTb I'PYMIbI, BbICTpaUBaTh

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

9 KJIACC

Kox npoBepsiemoro

IIpoBepsiemble mMpeAMeTHbBIE Pe3yJIbTAThl 0CBOEHHSI OCHOBHOM 00pa30BaTe/IbHOI MPOrpamMMbl

pe3yJbTara OCHOBHOI'0 00111er0 00pa30BaHUs
1.1 HCMOJIb30BATh U3YYCHHBIE TOHATHS
12 pasnuyaTh SBJICHUS 110 OMMCAHUIO WX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB, JIEMOHCTPUPYIOIIHNX
’ JTaHHOE (M3HYECKOE SIBJICHUE
pacro3HaBaTh MPOSBICHUE HM3YyYEHHBIX (M3MYECKUX SBICHUA B OKpYXAIOIIEM MHUpPE, B TOM YHCIE
1.3 (usnueckue sBIEHUS B MPUPOJE, MPU ITOM MEPEBOJUTH MPAKTHUUECKYIO 3a/lauy B y4eOHYIO, BBLACTATH
CYIIECTBEHHBIE CBOICTBA (MIPU3HAKN) (PUINUECKUX SIBICHUI
OTIHMCHIBATh M3YUYEHHBIE CBOMCTBA Tel M (DU3UYECKUE SBICHUS, UCIONb3yd (PU3NUYECKHE BEIMUYUHBI, MIPU
14 OTHMCAHUU TPABWILHO TPAKTOBaTh (PU3UYECKUI CMBICT HCIOJBb3YEeMbIX BEIUYHMH, OOO3HAYCHHS W
’ €IMHULIBI (PU3NYECKUX BEITUYHH, HAXOAUTh (POPMYJIIbI, CBSA3BIBAIONINE JTAHHYIO (PU3UYECKYIO BETUUHHY C
JIPYTUMHU BETUYMHAMU, CTPOUTH IPaQUKN U3yUEHHBIX 3aBUCUMOCTEN (DPU3UMUECKUX BETUYHH
1.5 XapaKTepu30BaTh CBOMCTBA Tel, (PU3NYECKHUE SBICHHS U MPOIIECCHI, UCTONb3YsI U3YUECHHBIE 3aKOHBI, TIPU




9TOM J]aBaTh CIIOBECHYIO (DOPMYITHPOBKY 3aKOHA ¥ 3aIMCHIBATH €T0 MATEMATUYECKOE BEIPAKEHUE

1.6

OOBSICHATH (PM3MUYECKHE TPOLECCHl M CBOMCTBA TEJ, B TOM YHCJIE M B KOHTEKCTE CHUTYaIlMid IMPAKTHKO-
OPHEHTHPOBAHHOTO XapaKTepa: BBIABISATH MIPUUYMHHO-CIICJICTBEHHBIE CBSA3H, CTPOUTH OOBSICHEHNE U3 2 —
3 JOTMYECKUX IIaroB ¢ TOMOIIBIO 2 — 3 U3y4eHHBIX CBOMCTBA (PU3MUYECKUX SIBICHUH, (PU3NYECKUX 3aKOHA

HJIK 3aKOHOMCPHOCTHU

1.7

pemath pacué€rHble 3a7ayu (Omuparonivecss Ha cucTeMy M3 2 — 3 ypaBHEHHM), MCHOJb3ys 3aKOHBI U
(dbopmMynbl, cBs3pIBatoIIMe (DU3MYECKUE BEIMUYMHBI: Ha OCHOBE aHajM3a YCIOBUS 3aJaud 3alHChIBaTh
KpaTKO€ YCJIOBHE, BBISBIIATh HEAOCTAIOUINE WM M30BITOUYHbIE JAHHBIE, BBIOMPATh 3aKOHBI U (POPMYIIBI,
HEO0OXO0IMMBIE JUIsl peIIeHUs], TPOBOAUTH PACUEThl U OLICHUBATh PEATHUCTUYHOCTh MOJYYEHHOTO 3HAYEHUS

(bU3UYECKON BETUIHHBI

1.8

pacmo3HaBaTh TPOOJIEMBI, KOTOPHIE MOXXHO PEIIUTh TPU TIOMOIIM (PU3HMUECKUX METOJOB, HCIIOIb3Ys
OIMCaHWE HWCCIIEOBaHUS, BBIIEIATH MPOBEPAEMOE MPEANOIOKEHNUE, OLIEHUBATh MPABUIBLHOCTh MOPSIKa
MIPOBE/ICHHSI 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, OUCHIBATH X0 OTIBITA U
€ro pe3yabTaThl, (GOPMYITHPOBATH BBIBOIbI

1.10

IIPOBOJIUTH MPH HEOOXOAMMOCTH CEPHUI0 NIPSMBIX U3MEPEHUH, OTIPENIeIIsis CpelHee 3HAUCHHE U3MEPSIeMO
BEeMYUHBI ((POKYCHOE pacCTOSITHUE COOMpAromieil JUH3bI), 000CHOBBIBATH BHIOOP CIOCO0Aa WM3MEpPEHUS
(m3mepuTensHOTO IPHbOpa)

1.11

IMPOBOAXUTH UCCIICAOBAHUC 3aBHCUMOCTEH (1)I/I3I/IIIGCKI/IX BCJIMYHH C UCIIOJIb30BAHUCM IIPAMbBIX H3MepeHHﬁZ
IIaHUPOBAaTb HCCIICAOBAHUC, CAMOCTOATCIbHO CO6I/IpaTB YCTAaHOBKY, q)HKCHpOBaTB PE3YIbTATHL
HOJ'Iy‘IGHHOfI 3aBUCHUMOCTH (1)I/I3I/I‘16CKI/IX BCJINYHMH B BHUJC Ta6J'II/II_[I/I Fpaq)I/IKOB, JC€JIaTb BBIBOJBI IIO
pe3yiibTaTaM UCCICIOBAHUA

1.12

IMPOBOANUTL KOCBCHHBLIC HU3MCPCHUSA (I)I/I3I/I‘-ICCKI/IX BCJIIMYWH: IUJIAHUPOBATH HU3MCPCHUA, CO6I/IpaTB
OKCIICPUMCHTAJIbHYIO YCTAaHOBKY W BBIIIOJIHATL UW3MCPCHUSA, CIICAYH HpeﬂHO)KCHHOﬁ HHCTPYKIUU,




BBIYUCIIAATh 3HAYCHHUC BCIWYMHBI W aAHAJIU3HUPOBATL IIOJTYUCHHBIC PE3YyJIbTAThl C y‘IéTOM 3aI[aHHOf/'I

IOTPEUIHOCTH U3MEPEHUN

1.13

coOMIOIaTh MpaBwiia TEXHUKN OE30MTaCHOCTH MPH paboTe ¢ J1abopaTopHBIM 000pYIOBAHUEM

1.14

pa3nuYaTh OCHOBHBIC MPU3HAKH HM3YYCHHBIX (PM3UYECKHX MOJICNICH: MaTepHalibHas TOYKa, aOCOIFOTHO
TBEPAOE TENO, TOYEYHBI UCTOYHUK CBETA, JIyd, TOHKAs JIMH3A, IUIAHETapHasi MOJENIb aTOMa, HyKJIOHHAas

MOJECJIb aTOMHOI'O A1pa

1.15

XapaKTepU30BaTh MPUHIMIBI JEMCTBUSI U3YYEHHBIX MPUOOPOB U TEXHUUYECKUX YCTPOUCTB C OMOpPOIl Ha
UX OIKCAHUs, UCIOJb3ysd 3HAHMSI O CBOMCTBAX (U3WYECKUX SBJIIEHUNH U HEOOXOoAUMble (U3NYECKUE

3aKOHOMEPHOCTH

1.16

HCIIOJIb30BATh CXEMBl U CXEMATHYHBIE PUCYHKH M3YYEHHBIX TEXHUYECKHX YCTPOMCTB, U3MEPUTEIBHBIX
MpUOOPOB M TEXHOJIOTUYECKHX IMPOILIECCOB MPU PEHICHUH Yy4eOHO-NPAKTUYECKUX 3a/1ady, ONTHYECKHE
CXEMBI JJIs1 IOCTPOCHUS N300paXKEHUH B INIOCKOM 3€pKajie U COOMparoIel JIMH3e

1.17

MPUBOJUTE TPUMEPHl (HAXOJMUTh HMH(POPMAIMIO O TpUMEpax) MPAKTHYECKOTO HCIOJb30BaHUS
(M3UYEeCKUX 3HAHWUW B TIOBCETHEBHON JXM3HU Il oOecrieueHuss O€30MacHOCTH MpHU OOpamieHuu C
npuOOpaMM W TEXHUYECKHMMH yCTPOWCTBAMH, COXPAHEHHUS 370POBbSI W  COONIOJCHUS HOPM
9KOJIOTMYECKOT0 TIOBEJICHUS B OKPY)KAIOIIEH cpe/ie

1.18

OCYILIECTBIISITh MOUCK HH(pOpMaluu (GU3NUECKOTO cojepkaHusd B ceTh HHTepHEeT, caMOCTOSATENbHO
dbopMynupys TOHMCKOBBIH 3ampoC, HAXOJUTh IIyTH OINpEAENeHUs JIOCTOBEPHOCTH IOJyYEHHOMN
uH(GOPMAIIMK HA OCHOBE UMEIOIIUXCS 3HAHUM U JOTOJHUTEIbHBIX UCTOYHIUKOB

1.19

UCIOJIb30BaTh TP BBHIMOJIHEHUU YYEOHBIX 3aJaHUN HAYYHO-TIOMYJSPHYIO JTUTEpaTypy (GU3HUECKOTO
COJIepKaHus, CIIPaBOYHbIE MaTepUalbl, pecypchl ceTu MHTepHeT; BiaaeTh NpuéMaMu KOHCTIEKTUPOBAHUS
TeKCTa, MpeoOpa3zoBaHus HHPOPMAIHN U3 OJHON 3HAKOBOM CHUCTEMBI B IPYTYIO

1.20

CO31aBaThb COOCTBEHHBIC IMUCHMEHHBIC 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 MMPEACTABJIATE PE3YyJIbTATHI HpOCKTHOI\/’I nin
HCCIeI0BaTEIbCKOM ACATCIIBHOCTHU, IHPHU OSTOM TI'PAMOTHO HCIIOJIB30BATh H3y‘leHHHI>i MOHATHHHBIN




ammapar M3ydyaeMmMoro paszaena (U3MKM M COMPOBOXKIATh BBHICTYIJICHHE NpPE3CHTAlMeld ¢ ydéTom

0COOEHHOCTEHN ayAUTOPUU CBEPCTHUKOB

1.21

IpU BBINOJHEHHH Y4YeOHBIX TPOEKTOB M HCCIEAOBAHWN (HU3MUECKUX MPOIECCOB paCIpeNeNiTh
0053aHHOCTH B TPyIIE B COOTBETCTBUU C IOCTABJICHHBIMH 33Ja4aMU, CJIECIUTh 3@ BBINOJIHEHUEM IUIaHA
NEUCTBUI M KOPPEKTUPOBATh €ro, aJIeKBATHO OLIEHUBATh COOCTBEHHBIN BKJIAJ B JESTEIbHOCTh IPYIIIBL,

BBICTPaNBaTh KOMMYHHUKATUBHOE B3aUMOJEHCTBHE, IPOSBIISAS TOTOBHOCTh Pa3peliaTh KOH(INKTHI




IMPOBEPAEMBIE 2JIEMEHTBI COAEP)KAHUSA

7 KUIIACC

Kon
pasaena

Kon
3JIeMeHTa

HpOBepﬂeMue JIEMEHTBI COACPKAHUSA

OU3NKA U E

E POJIb B TO3HAHWU OKPYKAIOILIETO MUPA

1.1

®usnka — Hayka o npupoje. SBineHus npuponsl. Ousmyeckne SBICHUSA: MEXaHUYECKHUE,

TCIJIOBBIC, DJICKTPUUCCKUEC, MAarHUTHBIC, CBETOBEIC, 3BYKOBEIC

1.2

Ouznyeckue BeNWYUHBL. V3mepenue ¢usnyeckux BenuuunH. Ousnueckue npUOOPHI.

[TorpemHocTs U3MepeHuil. MexxayHapoHas CUCTEMA €IUHUIL

1.3

EcTtecTBeHHOHAy4YHBIE METOJ TMO3HAHUS: HAOIOJEHHE, IMOCTAaHOBKAa HAY4YHOI'O BOIIPOCa,
BBIJIBI)KEHHUE THUIIOTE3, SKCIIEPUMEHT IO MPOBEPKE THUIOTE3, OObSICHEHHWE HAOII01aeMOro

SABJICHUS

1.4

Onucanne PU3NYECKUX SBJICHUN C TTIOMOIIBIO MOIEIICH

1.5

[IpakTueckue pabOTHI:

###Par##H##13Mepenue paccToOSHUIM.

###Par#Ht#l13mMepenre 00bEMa KUJIKOCTH U TBEPAOTO TeJIa.

#H#HPar#H#H#OnpeneneHue pa3sMepoB MabIX Tell.

###Par#H#113MepeHne Temneparypbl MpU MOMOIIM KUIKOCTHOTO TEPMOMETpPAa M JaT4yHKa

TeMIIepaTyphl

ITEPBOHAYAJIBHBIE CBEJJEHMA O CTPOEHNU BEIIIECTBA

2.1

###Par###CTpoeHue BeniecTsa: aTOMbl M MOJIEKYJIBI, UX pa3Mepbl. OIBITHI, JOKa3bIBAIOIINE




AUCKPCTHOC CTPOCHUC BCUICCTBA

###Par#Ht# ] Bmokenne yactuil BerecTBa. CBs3b CKOPOCTU JBUKECHUS YaCTHUIL C TEMIIEPATYPOH.

22 BpoyHoBcKoe nBrkenue, mupdysus
2.3 B3aumMoieiicTBrE YacTHUIl BEIIECTBA: IPUTSIKEHUE U OTTAJTKUBAHUE
###PartH# ArperaTHple COCTOSIHMS BEIIECTBA: CTPOCHUE Ta30B, KHUIKOCTEH W TBEPABIX
2.4 (kpucTtaminueckux) Tesl. B3anMOCBsI3b MEXJTy CBOMCTBaAMHU BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX M UX aTOMHO-MOJIEKYJIIPHBIM CTPOCHHUEM
2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUI BO/IbI
[IpakTueckue pabOTHI:
26 ###PartH##Onenka muaMerpa aToMa METOJIOM PsiIOB (C UCToNIb30BaHUEM GoTorpaduii).
' ###Par#H##OnbIThl IO HAOTIOJECHUIO TETIOBOTO PACITUPEHUS Ta30B.
###PartH##OnbIThl IO 00HAPYKEHUIO IEHCTBUSI CHJT MOJICKYJISIPHOTO TIPUTSHKEHUS
JIBWDKEHUE U B3AMOJIEVICTBHE TEJI
3.1 Mexannueckoe IBrxeHrne. PaBHOMepHOE 1 HEpaBHOMEPHOE JBUKEHHUE
10 #H##Par###CxopocTtb. CpellHsIsi CKOPOCTh NMPU HEPABHOMEPHOM JBWXKEHUM. Pacyér mytu u
' BPEMEHHU JIBUKECHUS
13 SIBnenue nHepuuu. 3aKOH UHEPLMH. B3anmoielicTBue Ten Kak IpUYUHA U3MEHEHUS CKOPOCTH
' JIBUKEHHUS Tell. Macca Kak Mepa HHEpTHOCTH Tella
14 #H##Par#H##1 notHocTh BemecTBa. CBS3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B E€IMHULE
’ 00BEMa BelecTBa
3.5 Cuila KaK XapaKTepUCTUKa B3aUMOICUCTBUS TEI
3.6 Cuna ynpyroctu u 3akoH ['yka. i3mMepeHnue cuiibl ¢ MOMOUIbIO0 JUHAMOMETpa
37 ###HPar#HH#5Bnenne taroteHus um cuia TsokecTd. Cuia TSHKECTH Ha Jpyrux IaHerax. Bec

Tena. HeBecomocTh




3.8

Cuna tpenus. TpeHue cKoJbXEeHUsI U TPEHUE NIOKos. TpeHne B IPUPOIE U TEXHUKE

3.9

###PartH##CnoxxeHue cuil, HapaBJICHHBIX 110 OJHOM TIPsMON. PaBHOEHCTBYIOIIAs CHIT

3.10

[IpakTuyeckne pabOTHI:

OnpeneneHue CKOPOCTH PaBHOMEPHOTO JBIKEHUS (LIApUKa B JKUJKOCTH, MOJIEIH
AIIEKTPUYECKOTO aBTOMOOWISI M Tak nanee). OmpesesieHne CpelHeld CKOPOCTH CKOJIBKEHUS
Opycka WIM IIapuKa MO HAKIOHHOW miuockoctu. OmnpeneneHne MIOTHOCTH TBEPJOrO Tena.
ONbITEL, JAEMOHCTPUPYIOIIHME 3aBHUCHUMOCTh pPACTsOKeHHS (AepopManviv) MPYKUHBI OT
MIPIIOKEHHOH CHITBI. OTIBITHI, IEMOHCTPUPYIOIIHE 3aBUCUIMOCTE CHIIBI TPEHUS CKOJIBKEHHSI OT

BEca TeJla U XapakTepa COMPUKACAIOIINXCS TOBEPXHOCTEH

3.11

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

HEXHMBOW NIPUPOJIE, NEUCTBUE CUIIBI TPEHUS B IPUPOJIE U TEXHUKE

3.12

TexHuyeckne yCcTpoucTBa: IMHAMOMETP, MOAIIMITHUKI

JIABJIEHUE TBEPJIBIX TEJI, )KUJJKOCTEI 1 TA30B

4.1 Jasnenune TBEpaoro tena. CriocoObl yMEHBIICHHS M YBETUUCHUS JTaBJICHUS
4.2 JlaBnenue ra3za. 3aBUCUMOCTh JIaBJICHHS ra3a OT 00bEMa, TeMIlepaTyphbl
43 [lepenaua paBneHuss TBEPABIMUA TENaMH, KUAKOCTAMHU M razamu. 3akoH [lackais.
' [IHeBMaTHUYECKHE MAILIMHBI
44 3aBUCHUMOCTh  JaBJIGHUA OSKUIKOCTH OT TIIyOuHBL. ['mapocrtatmyeckuii  mapajoxc.
' CooOmaromuecs cocypl. I uapaBnnyeckiue MexaHU3Mbl
Atmocdepa 3emuin u arMmocdepHoe naBieHue. [IpuUUMHBI CyIIECTBOBAHMS BO3AYLIHOMN
4.5 o6onouku 3emiu. OnbiT Toppudenin. 3aBUCUMOCTh aTMOC(EPHOTO TaBICHUS OT BBICOTHI HA
YPOBHEM MOps
4.6 N3mepenue atmocheproro gasnenus. [Ipubops! 11t u3mepenus aTMocQepHOTo TaBICHUS
4.7 JleiicTBHE KUAKOCTH W Ta3a Ha MOTPYKEHHOE B HUX Teno. BrITankuBaromas (apXumenoBa)




cuia. 3akoH Apxumena

4.8

[InaBanue ten. BoznyxoniaBaHue

4.9

[IpakTuyeckne pabOTHI:

HccnenoBanue 3aBUCHMOCTH Beca Teja B BOJe OT 00bEMa MOTPYXKEHHOM B JKUJKOCTh YacTH
tena. OmnpeneneHue BBITAIKUBAIOMIEH CHIIbI, ACHCTBYIOIIEH Ha TeNo, MOTPYXKEHHOE B
KUIAKOCTh. IIpoBepka HE3aBUCHMOCTH BBITAJIKMBAIOLIEH CWJIBI, JEHCTBYIOLIEH Ha TEJIO B
KUAKOCTH, OT Macchl Tena. OnbIThl, JEMOHCTPUPYIOLIME 3aBHUCHUMOCTh BBITAIKUBAIOIIEH
CHWJIBI, IECTBYIOIIEH Ha TEJO B KUJKOCTH, OT 00bEMa MOTPYKEHHOM B AKUAKOCTh YaCTH Tea
1 OT IUIOTHOCTH XUAKOCTH. KOoHCTpyHpoBaHue apeomeTpa Wi KOHCTPYHMPOBAHUE JIOJAKU U
OTIpEeNICNICHNE €€ TPY30TI0IbEMHOCTH

4.10

duszndeckue SBJICHUSA B IIpupoac: BIHUAHHUC aTMOC(i)epHOl"O JaBJICHHUA Ha JKHBOH OpraHusm,

TJIaBaHUE PBIO

4.11

TexHudecknue  yCTpPOMCTBA:  COOOIMAIOIIMECS  COCYABl, YCTPOWCTBO  BOJOMIPOBO/IA,
TUAPABINYECKUN MTpecc, MAHOMETP, OapoMeTp, BEICOTOMED, MOPIIHEBOM HACOC, apEOMETP

PAGOTA, MOITHOCTD, DOHEPT' U

5.1 Mexanuveckas pabora

5.2 MexaHndeckas MOIITHOCTh

5.3 [IpocThie MeXaHU3MBI: pbIYar, 6JOK, HAKJIOHHAs TUIOCKOCTh. [IpaBmiio paBHOBECHS phlyara

5.4 [IpumeHeHue npaBuiia paBHOBECHS pblyara K OJI0Ky

55 «3o0mo0toe npaBuio» MexaHuku. KoadduuueHT nose3Horo aelcTBuss MexaHu3moB. [IpocTeie
' MEXaHU3MBbI B OBITY U TEXHUKE

5.6 [loTreHumanbHas SHEPTUU TeJa, HOIHATOTO HaJ 3eMIIEN

5.7 Kunernueckas sHeprus

5.8 [TonHas MexaHu4deckasi SHEprus. 3aKOH U3MEHEHUS U COXPaHEHUsI MEXaHUYECKOM SHEPTrUun




[IpakTuyeckue pabOTHI:
5.9 ###Par###Onpenenenue padboThl CUIbl TPEHUS NP PABHOMEPHOM JIBWKEHHHM Tela IO
' FOPU30HTAIBHOW TOBEpXHOCTU. MccienoBaHue yCIOBHI paBHOBecHs pbluara. M3mepenue
KII/l HaknoHHOM MIIOCKOCTH. V3yyeHue 3aKk0Ha COXpaHEHHs] MEXaHUYECKOW SHEPIUU
5.10 ®duznyeckue sIBICHUS B IPUPOJIE: pblUaru B Telle YeJI0BeKa
511 Texnuueckue ycTpoilcTBa: pblyar, MOABM)KHBI W HENOABWKHBIM OJIOKM, HaKJIOHHAs
' IJIOCKOCTh, POCThIE MEXaHU3MBbI B OBITY
8 KVIACC
Kon Kon
IIpoBepsieMbIe 3JIEMEHTBI COAEPKAHUS
paszziena 3JIeMeHTa
TEIIIOBBIE ABJIEHWA
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETHYECKON TEOpUM CTPOCHHMS BellecTBa. Macca u
6.1 pa3Mepsl MOJIEKYIL. OnpITsl, IO ATBEPIK JAIOIIHE OCHOBHBIE II0JIOKECHHUS
MOJIEKYJIIPHOKUHETUYECKON TEOPUU
6.2 Mojenu TBEPIOro, KUAKOIO M ra3000pa3HOro CoCTOsHUM BemecTBa. Kpucramimueckue u
6 )
aMmopdHBbIC Tea
63 OObsicHEeHHE CBOMCTB Ta3oB, KHMJAKOCTeH M TBEPABIX T HAa OCHOBE IOJIOKEHHI
MOJIEKYJIIPHOKMHETUYECKON TEOPUU
6.4 CMmauuBaHue U KallWJUISIPHBIC SIBJICHUS
6.5 TeroBoe paciIMpeHe U CxKaTHE




6.6 Temnepatypa. CBsi3b TEMIIEPATYpPhl CO CKOPOCTHIO TEIJIOBOTO JABUKEHHUS YaCTHI]
67 Buayrpennsis sneprusi. CrnocoObl HW3MEHEHMs] BHYTPEHHEW SHEpPruM: TeIulonepeaadya u
' cOBepIIeHHE PabOTHI
6.8 Bunel Tennonepenaun: TeMJIONPOBOJHOCTb, KOHBEKIUS, U3Iy4YE€HUE
6.9 KonuuecTBo TeroTel. Y ienbHas TEMI0EMKOCTh BEIIECTBA
6.10 TennooOMeH U TETUIOBOE paBHOBECHE. Y paBHEHHUE TETNIOBOTO OanaHca
6.11 [liaBnenue u OTBEpIeBaHNE KPUCTATUTMYECKHUX BEIIECTB. Y IETbHAS TEIJIOTA TUIaBICHUS
6.12 [TapooOpazoBanne wu  koHaeHcamus. HMcmapenwe. Kunenwme. VYaenbHas  Teruiora
' napooOpa3oBaHusl. 3aBUCUMOCTb TEMITEPATypPhl KATICHUsI OT aTMOC(HEPHOTO TaBJICHUS
6.13 Bnaxxnocts Bo3myxa
6.14 DHeprus TOIUMBA. Y IeJIbHAas TEMJI0Ta CTOPaHUs
6.15 [Ipunnumer pabotel TermmoBbix aurarenei KIIJ[ TermmoBoro pasuratens. TeruoBbie
' JIBUTATEIU U 3alllUTa OKPYKaIOLIEeH cpelibl
6.16 3aKOH COXpaHEHUS U MPEBPALICHHS] SHEPTUHU B TEIUIOBBIX MPOIIeccax
[IpakTueckue pabOTHI:
###PartH##OnbIThl IO 0OHAPY)KEHUIO JIEHCTBUS CHJT MOJICKYJIIPHOTO TIPUTSHKCHUSL.
#H##Par#H##OnbIThI 10 BHIPAIIMBAHUIO KPUCTAJJIOB IOBAPEHHOW COJIM UJTU caxapa.
6.17 ###Par#H##OnbIThl 110 HAOIIOICHUIO TETUIOBOTO PACIIMPEHHS Ta30B, KHIKOCTEH M TBEPIBIX

TEIN.
###Par###Onpenenenue napneHus Bo3Ayxa B OaJIOHE HITPUIIA.
###Par###OnbIThl, TEMOHCTPUPYIOIINE 3aBUCHUMOCTh JaBIEHHUS BO3JyXa OT ero oonéMma u

HarpeBaHHus UK OXJIAKACHU .




###Par###lpoBepka TUNOTE3bl JHUHEWHOW 3aBUCHMOCTH JUIMHBI CTOJIOMKA XHUAKOCTH B
TEPMOMETPHYCCKON TPYyOKE OT TeMIIepaTypHhI.

###Par#H#HaOmonenne  WM3MEHEHUs  BHYTPEHHEH OHEpruM Tejda B pe3yjbTaTe
TeIUIonepeiau U paboThl BHEITHUX CHIL.

###Par#Ht#lccienoBanne sBIEHUST TEIIOOOMEHA MPU CMEIIMBAHUU XOJIOJHOW M TOPSYEH
BOJIBI.

#H##PartH##OnpeneneHue KoJIMUECTBA TEIUIOTHI, TIOJYYEHHOTO BOJOW NPHU TEIIOOOMEHE C
HAarpeThIM METAJUTMYECKUM IHIIHHIPOM.

###PartH##Onpenenenue yenpHON TEIIOEMKOCTH BEIIECTBA.

###PartHt#lccienoBanue mporecca HCapeHHUsL.

###PartH##OnpeneneHne OTHOCUTETHFHON BIAXKHOCTH BO3TyXa.

###Par##H##OnpeneneHue yaelabHON TEIUIOTHI MUIABICHUS JIbJA.

duszndeckue SIBIICHHUSI B npupoac: MOBEPXHOCTHOC HATAXKCHHUEC W KAIIUJIIAPHBIC SABJICHHUA B

6.18 NpUpoJe, KpHUCTaUIbl B Tpupoie, uziaydeHue CoiHua, 3aMep3aHue BOJOEMOB, MOPCKHE
Opu3bl; 0Opa3zoBaHUE POCHI, TYMaHa, HHEs, CHETa.
Texnuyeckre  yCTpOWCTBA:  KaMWULSIPbl, TMPUMEPHl  HCIOJb30BAaHUS  KPUCTAILIOB,
6.19 KUJKOCTHBIM TEPMOMETp, NAaTYUK TEMIIEpaTypbl, TEPMOC, CHUCTEMa OTOIUIEHHS JOMOB,

TUTPOMETPBI, ICUXPOMETD, MapoBas TypOUHa, IBUTATEIh BHYTPEHHETO CrOPaHUSI.

OJIEKTPUYECKUE 1 MATHUTHBLIE ABJIEHWA

7.1 Onexrpuzanys Tei. J{Ba poaa 3JIeKTpUUYECKHUX 3apsi10B

75 Bzaumopeiictue 3apsbkeHHbIX Tesl. 3akoH KyrnoHa (3aBUCHMOCTb CHJIBI B3aUMOJEHCTBUS
. 3apsDKEHHBIX TeN OT BEJIMUYMHBI 3apsAA0B U PACCTOSTHUS MEX 1y TeJIaMu)

7.3 Onexrpuueckoe nosie. HanpsoxéHHocTs anekrpuueckoro noss. [lpuHumn cynepno3unun




AIEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM ypOBHE)

Hocurenu nsnekTpuueckux 3apsnoB. DJIEMEHTApHBIN siekTpuyeckuil 3apsia. CTpoeHwue

74 atoma. [IpoBOTHUKY U JUAIIEKTPUKH

7.5 3aK0H COXpaHEHUs ANEKTPUIECKOTO 3apsiaa

76 DONEeKTpUYECKUd TOK. YCIIOBHUSI CYIIECTBOBAHUS JJIEKTPUUECKOTOo ToKa. McTouHMKH
' MOCTOSTHHOTO TOKa

77 JleficTBUSI AIEKTPUIECKOTO TOKA (TEIIOBOE, XUMUYECKOE, MAaTHUTHOE). DIIEKTPUUECKHUI TOK
' B JKHUJIKOCTSIX M ra3ax

7.8 Onekrpuyeckas nenb. Cuia Toka. JNEeKTPUIECKOE HANPSKEHHE

7.9 ConpoTuBieHre MPOBOJHUKA. Y ACIIBHOE COTPOTUBIIEHUE BEIIECTBA

7.10 3akon OMa Jy1s ydacTka enu

7.11 [TocnenoBarenbHOE U TapaLIeIbHOE COCIMHEHNE TPOBOJHUKOB

7.12 PaboTa 1 MOIITHOCTH ANIeKTpUUECKOTo ToKa. 3akoH J[koymst — Jlenna

713 DneKTpUyYecKue Lenu U TNOoTpeOuTenu sieKTpuyeckoil sHeprun B ObiTy. KopoTkoe
' 3aMbIKaHUE

7.14 [ToctostnHbIe MarHuThl. B3anMo1eiicTBUE MOCTOSHHBIX MAarHUTOB

7.15 MarnuTHoe noJjie. MarautHoe nosie 3eMJIM U €ro 3HaueHHe 715 KU3HU Ha 3emiie

716 OnbiT OpcTena. MarHutHoe MoJie IEKTPUUEcKoro Toka. [Ilpumenenne 3eKTpoMarHuToB B
' TEXHUKE

717 JleficTBME€ MarHUTHOTO TOJISl HA IPOBOJHUK C TOKOM. DIIEKTPOJIBUTATENbh IOCTOSHHOTO TOKA.
' Hcnonp30BaHue 31E€KTpOABUTATENICH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE

7.18 Oneiter @apanes. fIBieHue snekTpoMarHuTHOM MHAYKIUK. [IpaBuio Jlenna




7.19

OnexrporeHepatop. CrnocoObl MOMYYEHUsT DICKTPUUYECKON SHEPruu. DIEKTPOCTAHIIMH Ha

BO300HOBJISIEMBIX HCTOYHHUKAX OHEPruun

7.20

[IpakTuyeckne paboOTHI:

OnBITH 0 HAOTIOACHUIO JICKTPHU3AIMH Tl MHIYKIIUEH ¥ PU CONTPUKOCHOBEHUH.
HccnenoBanue ASMCTBUS AIEKTPUUECKOTO TOJISI Ha TPOBOIHUKHU M TUDJIEKTPUKH.

COopxka u mpoBepka pabOThI AIMEKTPUIECKOH MU MOCTOSTHHOTO TOKA.

N3mepenue u peryaupoBaHue CUJIbI TOKA.

N3mepenue u peryaupoBaHue HAMIPSKEHUS.

HccnenoBanme 3aBUCMMOCTH CHUJIBI TOKA, WIYIIETO 4YEpe3 PE3UCTOP, OT COMPOTHBICHUS
pe3ucTOopa U HANPsDKSHUS Ha PE3UCTOPE.

OMBITHI, TEMOHCTPUPYIONINE 3aBUCUMOCTD JJIEKTPUUECKOTO COMPOTUBIICHUS MPOBOJHUKA OT
€ro JUTMHBI, TUIOMIA U TIOTIEPEYHOTO CEUCHHS U MaTeprara.

[IpoBepka mpaBuia CIOKEHHSI HANPSHKEHWWA TPHU TOCIEIOBATEILHOM COCIUHEHUU ABYX
pesuctopoB. [lpoBepka mpaBuia Uil CHJIBI TOKa TIPU MapauICIbHOM COCIUHEHHH
pesuctopoB. OmpeneneHne pabOTHl ANEKTPUYECKOTO TOKA, HAYIIETO 4Yepe3 PE3UCTOp.
OmnpeneneHrue MOIIHOCTH JIEKTPUYECKOTO TOKA, BhIIEIsAEMON Ha pe3uctope. MccnenoBanue
3aBHCUMOCTH CHJIBI TOKa, HIYILET0 Yepe3 JIaMIIOuKy, OT HalmpsDKeHHs Ha Hell. OnpeneneHue
KIIJ narpeBatens. VcciaegoBaHrue MarHUTHOTO B3aWMMOJCHCTBHSI MOCTOSIHHBIX MAarHUTOB.
N3ydyeHne MarHUTHOTO MOJS MOCTOSTHHBIX MarHUTOB NMPU UX OObETUHEHUH U Pa3ACTICHHM.
HccnenoBanue AeicTBUS DIEKTPUUECKOTO TOKAa HA MArHUTHYIO CTpeiky. OTmbIThI,
JEMOHCTPHUPYIOIINE 3aBUCUMOCTh CHIIBI B3aUMOJCUCTBUS KaTYIIKA C TOKOM U MarHuTa OT
CWJIBl TOKa M HallpaBJ€HUs TOKa B KaTymike. M3ydeHue NeHCTBHSI MarHUTHOTO MOJS Ha
MPOBOJAHMK ¢ TOKOM. KoHCTpyHpoBaHue u u3ydeHune paboThl dnekTpoaBurarens. M3mepenue

KHI[ BHCKTpOI[BHFaTCHLHOﬁ YCTaHOBKH. OnbIThI 1o HCCICA0BAaHUTIO SABJICHUSA




JJIEKTPOMArHUTHOM MHJYKIMU: KCCIIEJOBAaHNE W3MEHEHUM 3HAYCHUS W HaIlpaBJICHUs
WHYKITAOHHOTO TOKa
dusnyeckue SBJICHHUS B MPUPOJIC: DIICKTPUYCCKHE SIBJICHUS B aTMocdepe, JICKTPUIECCTBO

7.21 KHUBBIX OPTaHU3MOB, MArHUTHOE T10JIe 3eMJIH, Aper( MOI0COB, POJIb MATHUTHOTO TIOJIS JUIS
JKU3HU Ha 3eMJie, TOJIIPHOE CUSTHUE
TexHuueckre YCTpPOMCTBA: DJIEKTPOCKOI, aMIEPMETp, BOJIBTMETP, PEOCTaT, CUETYUK

799 ANEKTPUIECKOM SHEPTUH, ANEKTPOOCBETUTEIHHBIC pUOOPHI, HarpeBaTelIbHbIC

' ANEKTpOnpuOOPsl  (IPUMEPBI),  DIEKTPUUYECKUE  MPEIOXPAHUTEIH,  DIECKTPOMArHUT,
AJIEKTPOJIBUTATEINh TOCTOSTHHOTO TOKA, TEHEPATOP MOCTOSHHOTO TOKA
9 KJIACC
Kon Kon
[IpoBepsieMble AIEMEHTBI COAEPKaAHUS
pazzaena JJIEMEHTAa
MEXAHMWYECKUWE SBJIEHUA
8.1 Mexannudeckoe aBmxeHrue. MarepuaibHas Touka. Cucrema orcuéra
8.2 OTHOCHUTENHLHOCTh MEXaHUYECKOTO JIBMKEHHUS
g 8.3 PaBHOMEpHOE NPAMOJIMHEITHOE JBUKEHUE
8.4 ###Par#H#HepaBHOMepHOE NpsMoIMHENHOE ABMKeHUE. CpeqHsis U MIHOBEHHAs: CKOPOCTb
' TeJla MPYU HEPAaBHOMEPHOM JIBHKCHU U
8.5 VYckopenue. PaBHOyCKOpEeHHOE MPSAMOIUHENHOE IBU)KEHUE
8.6 ###Par###CBoOognoe nagenue. OnwiTel [anunes




###Par###PaBHOMEepHOE JBWKEHHE IO OKpYyKHOCcTH. [lepmonm um wacrora oOpaiieHus.

8.7 JIuneitnas u yriioBast CKOpocTu. LIeHTpocTpeMUTENBbHOE YCKOPEHHE

8.8 [TepBriit 3akoH HeroToHa

8.9 Bropoii 3akon Herotona

8.10 Tpertwnii 3akon HeroToHa

8.11 H#H#Par#H#H#] [puHIMn cynepno3uuuu Cui

8.12 Cuna ynpyroctu. 3akoH ['yka

813 ###PartH##Cuna TpeHus: cuia TPEHUS CKOJBKEHHUS, CHJIa TPEHHS TOKOS, JPYrue BHUIBI
' TpeHHs

8.14 #H##Par###Cua TSHYKECTH U 3aKOH BCEMUPHOTO TATOTEHUS. Y CKOPpEHHE CBOOOIHOTO MaeHHS

8.15 JBmxenue miaaner Bokpyr CousnHna. IlepBas kocmuyeckas ckopoctb. HeBecomocTh u
' HepErpys3Ku

8.16 PaBHOBecne MaTepuanbHOM TOYKH. AOCOTIOTHO TBEPAOE TEJIO

817 ###Par###PaBHOoBecHe TBEPAOro Tela € 3aKPEIUIEHHOW OChIO BpamieHus. MOMEHT CHIIBI.
' Llentp TsxeCcTH

8.18 Nmnynec tena. M3menenne ummyinbca. IMmyinbe cuiibl

8.19 3aKOH COXpaHEHUsI UMITYJIbCA

8.20 #H#H#HPar###PeakTUBHOE OBIDKEHUE

8.21 Mexanudeckasi paboTa U MOIITHOCTb

8.22 PaGora cun tsxecTH, ynpyroctu, TpeHus. CBsi3b SHEPTUU U pabOThI

8.23 [loTeHunanpHas SHEprus Teia, NOJAHATOrO HaJl IOBEPXHOCTHIO 3eMIIN

8.24 IToTeHnManpHas SHEPIUs CKATON NPYKUHBI

8.25 ##H#Par###Kunetndeckas sHeprus. Teopema 0 KHHETHUECKOHN SHEPTUN




8.26

###Par###3aK0OH COXpaHEHUsI MEXaHUYECKOUN SHEprun

8.27

[IpakTuyeckne paboOTHI:

Omnpenenenre cpeHel CKOPOCTH CKOJIBXKEHUS OpyCKa WM JIBUYKEHUS IIapuKa 110 HAKIIOHHOU
wiockocTy. OnpezeneHue yCKOpeHusl Tella P PaBHOYCKOPEHHOM JABMKEHUU 110 HAKIIOHHOM
IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IYTH OT BpPEMEHU IpPU PaBHOYCKOPEHHOM JBUXKEHHM 0€3
HA4aJIbHOUM CKOPOCTH.

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

HccnenoBanue 3aBUCUMOCTU CHJIBI TPEHUSI CKOJIBXEHHUS OT CHJIBI HOPMAJBHOTO JIaBJICHMSL.
Omnpenenenve kodpduirieHTa TpeHus CKojJbkeHus. OmnpeneneHue KECTKOCTU MPYKUHBI.
Omnpenenenne pabOTHI CUIIBI TPEHUS IIPU PABHOMEPHOM ABM)KEHUH TeJla [0 TOPU30HTAIbHOMN
noBepxHocTu. OmpeneneHue pabOTbl  CHWIIBI  YOPYrocTH MpU  HOAbEME Ipy3a C
HCIIOJIb30BAHNEM HEIOIBUKHOTO U MOJIBUXKHOTO OJIOKOB

8.28

dusznueckue sBJICHUS B npupoac: IMpUIMBBI W OTJIHMBBI, ABHMXKCHHUC IIJIAHET ComHeuHoM
CUCTEMBI, PCAKTUBHOC ABUXKCHHUEC XHUBBIX OPraHu3MOB

8.29

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

MEXAHWYECKHUE KOJIEFAHWA 11 BOJIHBI

KonebarensHoe JABHKCHUC. OcCHOBHEIE XApPaKTCPUCTUKHU KOJIEOaHUH: nepuoa, 4acToTa,

9.1
aMILIUTY1a
92 MareMaTH4eckuii M TPYKUHHBIM MasTHHKH. [IpeBpallleHHe >HEPIUM NpH KOJeOaTeabHOM
. JIBY>KEHUU
9.3 3aryxaromue koneOanus. BeinyxkaeHHbIe Kotebanus. Pe3onanc




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

94 JlliHa BOJIHBI U CKOpPOCTh €€ pacnpocTpaHeHus. MexaHWdyecKue BOJHBI B TBEPJAOM TellE,
CECMUYECKHUE BOJIHBI

9.5 3Byk. [')poMKkoCTh 1 BbIcOTa 3BYKa. OTpaxKeHHe 3ByKa

9.6 WNHudpa3Byk u yiapTpa3Byk
[IpakTueckue pabOTHI:
Onpenenenre 4acToThl U Mepro/ia KojaeOaHuii MaTeMaTHYecKoro MasTHHUKA.
Omnpenenenre 4acTOTHI U IEPHOJIa KOJIeOaHUH MPY>KMHHOTO MasiTHUKA

9.7 HccnenoBanue 3aBUCHMOCTH TEPHOJIa KOJECOAHWM MOIBEIIEHHOTO K HUTH Tpy3a OT JJIUHBI
Hutu. MccnenoBanue 3aBUCMMOCTH TIEpHOJA KOJICOAHUH TPYKHHHOTO MasiTHUKA OT MacChl
rpy3a. [IpoBepka He3zaBHCHMMOCTH mHepuoia KojeOaHuM rpy3a, MOJBEHIEHHOTO K HUTH, OT
Macchl rpy3a U KECTKOCTH NPYKUHBL. MI3MepeHne yCKkopeHus: CBOOOTHOTO MaeHHs

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

9.9 Texuuueckue ycTpoHCTBa: 3X0JIOT, UCIIOJIb30BAHUE YIbTPa3ByKa B ObITY M TEXHHUKE

10

OJIEKTPOMATI'HUTHOE I1OJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

10.1 DJIEKTPOMArHuTHOE MoJjie. DJIEKTPOMarHuTHhIE BOJIHBI. CBOMCTBA 3JIEKTPOMAarHMTHBIX BOJIH

10.2 [IIxana 31eKTPOMAarHUTHBIX BOJIH

10.3 DneKkTpoMarHuTHas npupoja csera. CKopocTth cBeTa. BoaHOBBIE CBOCTBA cBETa

10.4 [IpakTueckue pabOTHI:
' N3ydeHne cBONUCTB 3JIEKTPOMArHUTHBIX BOJIH C MTOMOIILI0 MOOMIBHOTO TesnedoHa

10,5 duznyeckue SBIEHUS B PUPOJIe: OMOIIOTHYECKOE AeUCTBHUE BUAUMOTO, YABTPa(pUOIETOBOTO
' Y PEHTT€HOBCKOT'O U3ITy4YeHUMI

10.6 TexHrueckne ycTpoicTBa: UCIOIb30BAHUE 3JIEKTPOMArHUTHBIX BOJIH JJI COTOBOM CBSI3U
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CBETOBbBIE ABJIEHUA

11.1

JlygeBas moniens cBeta. MicTouHuKU cBeTa

11.2

[IpssMonMHENHOE pAaCcIIPOCTPAHEHHUE CBETA

11.3

OTtpaxenue cera. [lnockoe 3epkaiio. 3aK0H OTpaKEHHS CBETA

114

ITpenomiienne cBera. 3aKoH npesoMieHus cBera. [loTHOe BHyTpeHHEe OTpakeHHE CBEeTa

11.5

JIunza. Xop yden B JIMH3€

11.6

Ontuueckas cucrema ¢oToarnmapara, MUKPOCKOTIA U TEJIECKOTa

11.7

['1a3 xak ontuyeckas cucrema. ban3opykocTs U 1anbHO30PKOCTh

11.8

Paznoxenne Oenoro cera B crektp. OnbiTel HetoToHa. ClioskeHHEe CIEKTpaibHBIX I[BETOB.
Jucnepcus ceera

11.9

[IpakTuueckue paboOTHI:

###Par###lccneqoBanre 3aBUCUMOCTH YIJIa OTPAXKEHHSI CBETOBOTO JIy4a OT yrija MaJeHusl.
###PartHt#113ydeHne xapakTepuCTUK H300paKEHUS TIPEAMETa B TUIOCKOM 3epKajie.
###Par###lccneqoBanre 3aBUCUMOCTH yTJjla MPETOMIICHUS] CBETOBOTO JIyda OT yIJia MaJeHust
Ha TPaHUIIE «BO3IAYX — CTEKIIO».

###PartHt# lomyuenne n300paxeHU ¢ TOMOIIBI0 COOMPAOIICH JIMH3BI.
###PartH##OnpenencHue GOKYCHOTO PaCCTOSIHHUS M ONITHYECKON CHJITBI COOMPAOIICH JINH3HI.
#H#Par###OnbITHI IO Pa3I0KEHUIO OEJIOTO CBETA B CIIEKTP.

###Par#H#ONbBITH 110 BOCIIPUITHIO 1IBETA MPEAMETOB MPU UX HAONIOIEHUU Yepe3 LBETOBBIC
bUIBTPHI

11.10

®dusnueckue sBiIeHUA B npupoie: 3atmeHus ConHua u JIyHbl, 1Bera Ten, ONTHYECKUE
sBJIeHHs B aTMoc(epe (1BeT HeOa, pedpakius, paxyra, MUPax)

11.11

Texauueckue YCTpOﬁCTBaZ OYKH, INICPUCKOII, Q)OToannapaT, OIITUYCCKHUEC CBETOBOAbI

12

KBAHTOBLGIE SABJIEHU S




12.1 OmnbiThl Peszepdopra u muranerapuast Mozens atomMa. Mogens aroma bopa

12.2 Hcnyckanue u nornomeHre ceera aromoMm. KBanTtel. JInHe4aTsie CIEKTPEI

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

12.4 Crtpoenue atomHoro siipa. Hykiionnast Mmozieinb aToMHOTO sijipa. M30Tomsl

12.5 PapnoaktuBHbIe TpeBpaienus. [lepuon nosypacnaa aTOMHBIX s11€p

12.6 SnepHble peakiu. 3aKOHbI COXpPaHEHUs 3apsAI0BOI0 U MACCOBOTO YHCET

12.7 DHeprus CBs3U aTOMHBIX siiep. CBsA3b MAcChl U SHEPTUU

12.8 Peaxuuu cunrtesa u nenenus siaep. Mcrounuku sneprun ConHua v 3BE37

12.9 SAnepHas sHepreTtuka. JleiicTBHE paAOaKTUBHBIX U3IyYEHUN HA KUBbIE OPraHU3MBbI
[IpakTueckue pabOTHI:
Habntoenue CriomHbIX U JIMHEWYAThIX CIEKTPOB U3JIy4EHUSI.

12.10 HccnenoBanne TPEKOB: HW3MEPEHHUE DOHEPTUM YACTHIBI IO TOPMO3HOMY TMyTH (IO
dboTtorpadusim).
W3mepenue pagnoakTuBHOro poHa
duznyeckue SBJICHUS B MPUPOJE: €CTECTBEHHBIH PaTUOAKTUBHBIN (HOH, KOCMUYECKHUE JIyUH,

12.11 palMOaKTUBHOE M3JIyYECHHE MPUPOJHBIX MUHEPAJIOB, NEHCTBUE PAJIMOAKTUBHBIX H3ITYUYEHUM
Ha OpraHu3M 4YeJIOBEKa

12.12 TexHuueckne ycTpoicTBa: CIIEKTPOCKOI, MHANBUIYaIbHBIN 103UMETp, Kamepa Bunbcona




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

Konx nposepsiemoro
TpeOoBaHUS

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

[Tonumanue ponu GU3NKU B HAy4YHOW KapTHHE MUPA; CHOPMHUPOBAHHOCTH 0A30BBIX NMpEACTABIECHUIN O
3aKOHOMEPHOM CBSI3M M T03HABAEMOCTH SIBJIEHUW MPUPOABI, O PpOJIM SKCHEpPUMEHTa B (U3UKE, O
cucTeMooOpasyrome poiau (U3NKKM B PAa3BUTHUM €CTECTBEHHBIX HAyK, TEXHUKH W TEXHOJOTuil, 00
ABOJIONNH (PU3UYCCKUX 3HAHUN M WX POJIA B IEJIOCTHOM €CTeCTBEHHOHAYYHOU KapTHHE MUpPA, O BKJIAJe
POCCHICKHX U 3apYOEKHBIX YUEHBIX-(QU3UKOB B Pa3BUTHE HAYKH, OOBSICHEHHE MTPOLIECCOB OKPYKAIOIIEr0

MHUpa, pasBUTHUC TCXHUKU U TEXHOJIOTHI

3HaHUsA 0 BUJAX MaTepuu (BEIIECTBO W IMOJIE), O JABM)KCHUHU KaK CIOCOOE CYyIIeCTBOBaHUS MaTepuu, 00
aTOMHO-MOJICKYJIIPHOW TEOPHH CTPOCHUS BEmECTBA, O (DPM3NYECKON CYIIHOCTH SIBJICHUH IPHPOJIBI
(MEXaHWYECKHX, TEIUIOBBIX, JJICKTPOMArHUTHBIX W KBAHTOBBIX); YMEHHE pa3JIM4aTh SBICHUS TI0
OTMCAaHWIO MX XapaKTEPHBIX CBOWCTB M Ha OCHOBE ONBITOB, JAEMOHCTPHPYIONIMX JaHHOE (hru3ndeckoe
SIBJICHHE; YMEHHUE PACIIO3HABAThH MPOSBICHUE M3YyYCHHBIX (PU3MUECKUX SBJICHUW B OKPYKAIOIIEM MHpE,
BBIJICIISISL UX CYIIECTBEHHBIC CBOWCTBA (TIPU3HAKN)

BJ'Ia,Z[eHI/Ie OCHOBaMH IOHSITHIHOTO alaapara 1 CUMBOJIMYCCKOT'O A3bIKa (bI/ISI/IKI/I N HUCIIOJIb30BaHUC HX
JI1 pCIICHUA y‘{e6HHX 3aa4; YMCHHC XapaKTCpHU30BaATb CBOMCTBA TCI, (I)I/I3I/I‘{CCKI/IG SABJICHUA H
ITPOLCCChI, UCTIOJIB3YA (I)YHI[aMeHTaJ'IBHHe H SMITUPUYCCKHUEC 3aKOHBI

YMeHHe OIMCHIBATh HN3YUYCHHBLIC CBOMCTBA TEI H (1)I/ISI/I‘IGCKI/IC SIBJICHUS, HCIIOJIb3YA (1)1/131/1%01(1/16
BCINYHHBI

Brnagenue ocHOBaMH METOJIOB Hay4yHOTO MO3HAHUS C YUETOM COOIIOJCHHS MPaBUI 0€30MaCHOTO Tpy/a:
HabOmoIeHe PU3NIEeCKUX SIBICHUI:
YMEHHE CaMOCTOSITEIbHO COOUpaTh AKCIIEPUMEHTAIbHYI0 YCTAHOBKY M3 JAHHOTO Habopa o0opynoBaHUs




110 UHCTPYKIIUH, OMTUCHIBATH XOJI OIIBITA U 3aITUCHIBATh €r0 PE3yJAbTAThI, (POPMYIHUPOBATH BHIBOIBL;
IPOBE/ICHUE MPSMBIX U KOCBEHHBIX U3MEPEHUI (PM3MUECKIX BEJIMUMH: YMEHHE IUIAHUPOBATh H3MEPEHHUS,
CaMOCTOSITEIBHO COOMpaTh HKCIEPUMEHTAIBHYIO YCTAaHOBKY IO HHCTPYKIMH, BBIYHCISATH 3HAYCHUE
BEJIMYMHBl U aHAJIU3UPOBATH IIOJIYYEHHBIE PE3YJIbTATHl C YYETOM 3aJlaHHOM IOTPELIHOCTH PE3YJIbTAaTOB
U3MEpPEHUN;

MIPOBEJICHUE  HECIIOKHBIX  OKCIEPUMEHTAIbHBIX  MCCIEJIOBAHUN;  CaMOCTOATEIBHO  COOHMpaTh
JKCIIEPUMEHTAIBHYI0O YCTAaHOBKY M NPOBOJUTH MCCIEIOBAHWE II0 MHCTPYKLUH, IPEACTABIATH
MOJIy4Y€HHBIE€ 3aBUCUMOCTH (PU3NUYECKUX BEJTMYMH B BHJIE TAOIUI] U T'paUKOB, YUUTHIBATH MOTPEIIHOCTH,

JACJIaTh BBIBOABI 11O PE3yJIbTaTaM HCCICI0BaHUA

[Tonumanue xapakTepHBIX CBOMCTB (U3MYECKUX MoOJeNell (MaTepuanbHas TOYKa, aOCOJIOTHO TBEPIOE
TEJI0, MOJCIIN CTPOCHHA T'a30B, )KH}IKOCTefI n TBépJIBIX TCJI, IJIaHCTapHasA MOJACIIb aTOMa, HYKJIIOHHAasA
MOJIeJIb AaTOMHOTO $I/Ipa) U YMEHUE IPUMEHSTDb UX U1 00bICHEHUS (PU3NYECKUX MPOIECCOB

YMmenue oOBsACHATH (pU3MUEcKHe MPOIeCChl W CBOMCTBA Tel, B TOM YHCIE€ U B KOHTEKCTE CHUTyaluil
MIPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa, B YaCTHOCTH, BBISABISATH MPUYHMHHO-CIECICTBEHHBIE CBS3U U
CTpOUTH OOBSICHEHHE C OMOPOIl Ha U3ydyeHHbIE CBOMCTBA (PU3MYECKUX SIBICHUU, (PU3NYECKHE 3aKOHBI,
3aKOHOMEPHOCTH ¥ MOJAEIU

Ymenue pemarh pacuy€rtHele 3agauu (Ha 0a3ze 2 — 3 ypaBHEHHWIi), UCHOJB3ySd 3aKOHBI U (HOPMYIIBI,
CBsI3BIBAIOIIME (PU3UUYECKHE BEIMYUHBI, B YACTHOCTH, 3aMHCHIBATh KPATKOE YCIOBHUE 3a/1a4M, BBIABIATH
HEIOCTAlOIINe JTaHHBIE, BEIOUPATh 3aKOHBI U (POPMYIIBI, HEOOXOAUMBIE AJIsl €€ pelIeHHs], UCIIOJIb30BaTh
CIpaBOYHBIC JaHHBIC, MPOBOJUTH PACYETHl U OICHUBATH PEATUCTUYHOCTH MOJYYEHHOTO 3HAYCHUS
(u3nuecKoi BEIMYMHBI, YMEHHE OMPENENSITh Pa3MEpPHOCTh (U3MUYECKON BEIWYHUHBI, MOJIYYCHHON MpH
pelleHnu 3aauu

YMmenue XapaKTepru30BaThb IMPUHIIUIIBI JENCTBUS TEXHHUUYECKHX YCTpOﬁCTB, B TOM 4YuCjJe OBITOBBIX
HpI/I60pOB, U TPOMBIIUICHHBIX TCXHOJOTMYCCKHUX MNPOUCCCOB IO HUX OIMMCAHWUIO, UCIIOJIb3yd 3HAHHUA O
CBOMCTBaxX (I)I/I3I/I‘-ICCKI/IX SIBIICHUI U H606XOI[I/IMLIG (I)I/ISI/ILIGCKI/IC 3aKOHOMCPHOCTU
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YMeHue HCIOoJIb30BaTh 3HAHUS O (PU3MUECKUX SIBJICHUSX B MOBCEIHEBHOW JKM3HU Ui OoOecrieueHHs
0€30MacHOCTH NpU OOpaleHUH ¢ OBITOBBIMU MPUOOpPAMU M TEXHUUYECKUMHU YCTPOWCTBAMHU, COXPAaHEHUS
3I0pOBbSl U COOJIONEHUS HOPM DKOJOTMYECKOTO IOBEJICHHMS B OKPYKaIOUIeW cpeae; INOHUMAaHUE
HEOOXOJMMOCTH  TPUMEHEHHs  JOCTIDKEHHH (U3MKM W TEXHOJOTHH Ui  palMoOHAIBLHOTO

MIPUPOIOIIOJIL30BAHUS

11

OmneIT mowucka, MNpeoOpa3oBaHUs M MpeACTaBiIeHUs WHOOpPMAUU (U3HUECKOTO COJCPKaHUS C
WCIIOJb30BaHUEM UH(OPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHI; YMEHUE OIEHUBATh JIOCTOBEPHOCTH
MOJy4eHHON WHGOpPMAIIMU HAa OCHOBE MMEIOIIMXCA 3HAHWUU W JOTOIHUTEIHHBIX UCTOYHUKOB; YMEHHE
WCTIONIb30BaTh TPH BBITIOJHEHWH YYE€OHBIX 3aJaHU HAYIHO-TIOMYJSIPHYIO JHUTEPATYpy (PU3UUECKOTO
COJICpXKaHUs, CIPABOYHBIE MaTepHANIbl, pecypchl ceTh HHTepHeT; BiajgeHue 0a30BBIMH HaBBIKAMU
npeoOpazoBaHus HHYOPMAIIUU U3 OJTHOW 3HAKOBOW CHCTEMBI B PYT'YI0; YMEHHE CO3/1aBaTh COOCTBEHHBIC

IMNCbMCHHBIC 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 IO ®U3UKE

Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS
1 MEXAHUYECKHUE SABJIEHUA
1.1 Mexanudeckoe aBuxeHue. MarepuanbHas Touka. Cucrema otcuéra. OTHOCUTEILHOCTD JBUKEHUS
12 PaBHOMepHOE 1 HepaBHOMEpHOE nBMXKeHUE. CpenHsis ckopocTh. Dopmyna aJis BEIYUCICHUSI CPETHENH CKOPOCTH: V = S/t
PaBHOMEpHOE TPSAMOIMHENHOE ABWKEHHE. 3aBUCHUMOCTh KOOPJMHATHI Tela OT BPEMEHH B ClIyda€ PaBHOMEPHOTO
MPSAMOJIMHENHOTO JIBHOKEHUS:
1.3 x(t)=x,+vt
I'paduku 3aBUCMMOCTH OT BPEMEHH Ui MPOEKIMH CKOPOCTH, MPOEKIHMU MEepeMEelIeHus, MyTH, KOOPAWHATHI IPHU
PaBHOMEPHOM IPSIMOJIMHEWHOM JBUKEHUU
3aBUCUMOCTb KOOPJIUHATHI TEJIA OT BPEMEHU B CIIy4ae paBHOYCKOPEHHOTO MIPSIMOJIMHEUHOTO JIBU>KECHHUSL:
2
Sf)=va, # ity s =
1.4 0= Vot r ey
@opMynbl A OPOEKUUU IEPEMELICHUs, MPOEKUUH CKOPOCTH W MPOEKIUMH YCKOPEHHS MpU PABHOYCKOPEHHOM
MPSIMOJIMHENHOM JIBH>KEHUH:




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'paduku 3aBUCMMOCTH OT BpEMEHH M MPOEKUUU YCKOPEHUS, MPOEKIUU CKOPOCTH, IPOEKLUHU MepeMelleHus,
KOOPAMHATHI ITPH PABHOYCKOPEHHOM MPSIMOJIMHENHOM JABVKECHUU

CBoboanoe magenune. DopMysbl, OMHMCHIBAIONTNE CBOOOJHOE MaJIeHWE Tella MO0 BEPTUKAIU (IBIIKEHHE Tella BHU3 WIIU

1.5 BBEPX OTHOCUTENBHO MOBEPXHOCTH 3eMiin). I'paguku 3aBUCHMOCTH OT BPEMEHHM JJIsi MPOEKIUN YCKOPEHUS, MPOEKINH
CKOpOCTI/I 158 KOOp)II/IHaTI)I HpI/I CBO60}1HOM IHaacHUMU TeJia 1o BepTI/IKaJ'II/I
CKOpOCTh PaBHOMEPHOTO ABMKEHHUS Teja M0 OKPYKHOCTH. HampaBiieHre CKOpoCTH.
dopmyra I BEIYUCICHHUSI CKOPOCTH Yepe3 PainyC OKPYKHOCTH U TIEPUOJT OOpaIeHHUS:
_1nR
T
LlenTpocTpemutensHoe yckopeHue. HampaBieHue UEHTpOCTpEMUTENBHOTO YyckopeHus. dopmyrna g BBIUYUCICHUS
YCKOPEHHUS:
2
1.6 g Y
1T R




Macca. IInotHocts Bemectsa. @opmyra sl BBIYUCICHUS TUIOTHOCTH
b= m
1.7 4
1.8 Cuna — BekTopHas pusnueckas BenuyrHa. CIoKeHue CHil
1.9 SBnenue nnepuuu. [lepssiii 3akoH HproToHa
Bropoii 3akon HeroTona:
1.10 F=m-a
CoHanpaBJIEHHOCTh BEKTOpPA YCKOPEHHUs TeJIa U BEKTOpa CUJIbI, IEHCTBYIOIIEH Ha TEJIO
Bzaumopericteue Ten. Tpernit 3akoH HeroToHa:
F"ﬁ = _F‘
24 12
1.11
Tpenue nokos u TpeHue CKoJbxeHus1. Popmyiia 1Jis BEIUUCIECHHUS] MOYJISl CUIIb TPEHUS CKOJIbKEHHS:
F_=pn-N
=t
1.12
Hedopmanus Tena. Yopyrue u Heynpyrue aedopmaruu. 3akoH ynpyroit aedopmanyu (3akon ['yka):
F=k-Al
1.13




1.14

BCGMI/IpHOC TATOTEHUE. 3aKOH BCCMUPHOI'O TATOTCHUA:
My -1,
F=G- 1 _2
R
Cuna TspKecTd. Y CKOpeHUe CBOOOTHOTO MaICHHUS.
®dopmyrna JUIsl BBIYUCIEHUS CUJIbI TSDKECTH BOMIM3H noBepxHocTH 3emun: F = mg.

JBmwxenue rmnanet Bokpyr Comnna. [lepBas kocMuyeckas ckopoctb. HeBecoMOCTh U ieperpy3ku

1.15

Nmnynec Tena — BekTopHas pu3nyecKas BeIHMUnHa.

=mi

Nmnynec cuctemsl Ten. 3MeHnenne umnynbsca. MMimynbe cumbl

1.16

3akoH COXpaHCHUWA UMITYJIbCAa IJIsd SaMKHYTOﬁ CHUCTEMBI TCII:
D=nyU, +im, U, =const

PeaktuBHOE NBIKEHUE

1.17

Mexanunueckast pabora. @opMyJia st BEIYACIEHHS Pa0OTHI CHJIBL:
A=Fscosct

Mexaandeckas MOIIIHOCTB.

n=2
[

1.18

Kunernueckast v moTeHIMaIbHAs OHCPI'Hs. CDopMyna JIUIS1 BBIYMCIICHUS KUHETUUYECKOM OHCPIruu:

H!Uz
E. ="

o2




Teopema o kuHeTHUECKOU dHeprun. Popmyrna 1 BBIYUCICHUS OTCHIMAIIBHON SHEPTUHU Tena, IIOJHATOrO
HaJ 3eMIEi:

E,= mgh

1.19

Mexanudeckast SHEPTHsL:

E=E,+E,

3aKOH COXpAaHEHMS MeXaHU4ecKoi 3Heprun. Gopmyna i 3aK0Ha COXPAaHEHNSI MEXaHUYECKON SHEPTUH B OTCYTCTBUE
cui TpeHus: E = const.

[IpeBpanieHne MEXaHMYECKOM SHEPIUU IPU HAJTUYUH CHJIbI TPEHHUSL.

1.20

[IpocThie MexaHU3MBIL. «30JI0TOE TPABUIIO» MEXAHUKH.
Peruar. Mowment cunbl: M - FL
VYcnoBue paBHOBECHS phlUara:

M +M, +..=0
[TonsxHbIN 1 HenoaBWKHBIN O051oku. KITJ[ mpocThix MexaHU3MOB,

n= Anonesaas
‘iaarpaqemaz

1.21

JlaBneHue TBEpAOTO Tena.

(DOpMy.]'Ia JJIs BBIYUCICHUA JaBJICHUA TBépI[Ol"O TCHIa:

_F

JlaBnenue raza. AtmocgepHoe JaBlieHHeE.




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

@opmyiia Ui BBIYMCIICHHS 1aBJICHHS BHYTPHU KUIAKOCTH:

P=pgh+Dy,
1.22 3akoHn [lackans. ['mapaBnuueckuii mpecc
3akon Apxumena. dopmyna s ompenesieHUs BBITAIKUBAIONICH CWIIBI, JCHCTBYIOIIEH Ha TeNo, MOTPY)KEHHOE B
YKUJIKOCTD WJIH Ta3:
1.23 -
F Arm. T ng
VYcnosue miaBanus tena. [InaBanue cynoB 1 BO3ayXoIUIaBaHHe
Mexanudeckue koJsiebaHus. AMIUIMTYAQ, TIEPUOJ W 4YacToTa KosieOaHui. dopmyra, CBA3BIBAIONIAS YaCTOTY M TMEPHOJ
KoJeOaHui:
1.24
v = 1
T
1.25 MareMaTuuecKkuii ¥ py>KHHHBIA MasTHUKU. [IpeBpalieHne s3Hepruu Ipu KoJiedaTeIbHOM JIBH)KCHHUH
1.26 3aryxaromue kojebanus. BeinyxaeHubie konebanus. Pezonanc
Mexannyeckue BoJiHbL. [Ipo/10sibHBIE U TIOTIEpEUHbIE BOJIHBI. J[JTMHA BOJIHBI U CKOPOCTH PACIIPOCTPAHEHUS BOJIHBI:
1.27 h=v-T
1.28 3Byk. ['poMKOCTh 1 BbIcOTa 3BYKa. OTpakeHUE 3BYKOBOM BOJIHBI Ha IpaHulle ABYX cpel. MH]pa3Byk u yabTpa3Byk
Ipaxmuuecxue pabomoi
1.29 N3mepenue cpenHell MIOTHOCTH BEIIECTBA; apXMMEIOBOW CHIIBI, KECTKOCTH MPYXKHHBI, KOIPQHUIIMEHTa TpeHUs

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




yCKOpeHus: Opycka MpH JBM)KEHHUH MO HAKIOHHOM IUIOCKOCTH; YacTOTHl M TEpHOAa KOJIEOAHUI MaTeMaTH4ecKOTo
MasiTHUKA; YaCTOTHl U TEepHOJa KoJeOaHUH MPYKHHHOTO MasTHUKA; MOMEHTa CHJIbI, IEHCTBYIOIIETO Ha pbIyar; paboThI
CHJIBI YIIPYTOCTH NIPHU NMOABEME I'py3a € MOMOIBIO HEMOABMKHOTO 0JI0Ka; pabOThI CUIIbI YIIPYTOCTH IPHU MOABEME Ipy3a ¢
ITOMOIIBIO IOJIBUYKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXUMEIOBOW CHIIBI OT 00bEMa MOTPYXKEHHOW YacTU Telda U OT IUIOTHOCTH >KHUJIKOCTH;
HE3aBHCHMOCTH BBITAJIKUBAOIIEH CHUJIBI OT MacChl TeJa; CHUJIbI TPEHUSI CKOJIBKEHHS OT CHUJIbl HOPMAJIbHOTO JIaBJIEHUS U OT
poO/ia MOBEPXHOCTHU; CUJIbI YIIPYTOCTH, BOSHUKAIOIIEH B IIPYKHUHE, OT CTENIEHU JAeQOopMalliy MPYKUHBI, YCKOPEHUsI OpycKa
OT yIjla HaKJIOHa HampaBJIAIOIIEH; Mepuoja (4acToThl) KOJeOaHWN HUTSHOTO MAasTHUKAa OT JUIMHBI HUTH; IEpHoja
KoJieOaHUN MPY)KMHHOTO MasTHUKAa OT MaccChl I'py3a M JKECTKOCTH NMPYXKUHBI, UCCIEI0OBAaHUE HE3aBUCUMOCTU MEpHoa
KoJieOaHU HUTSHOTO MasiTHUKA OT Macchl rpy3a. [IpoBepka ycioBusi paBHOBECHS phluara

Dusuueckue A61eHUA 8 npupode.' OpUMEPHI JBMXKCHUA C pPa3IMYHbIMU CKOPOCTIAMHU B JKUBOM M HEXHBOU mnpupoae,

)IGf/iCTBI/IG CHJIBI TPCHHA B IIPUPOJAC U TCXHUKE, ITPUIIMBBI U OTJIMBEI, IBUKXCHUC IIJIAHET ComHeuHoH CHUCTEMBI, PCAKTHUBHOC

1.30 JBUKEHHE JKUBBIX OpPraHU3MOB, pblYard B TeJ€ 4YeJIOBEKa, BIMUSHHE aTMOC(EpPHOro NaBJICHMSI Ha >KHBOM OpraHu3M,
IJIaBaHue phI0, BOCIIPUATHE 3BYKOB JKUBOTHBIMU, 3€MIIETPSICEHHE, CEHCMUYECKHE BOJIHBI, IIyHAMH, 9XO
Texuuueckue ycmpoticmea: CHUAOMETpP, NAaTUUKH TOJOKEHUS, PACCTOSIHUS M YCKOPEHHUS, TUHAMOMETP, MOJUINITHUKHY,
131 pakeThl, pblYar, MOJABMKHBIA U HEMOABW)XHBIN OJOKH, HAKIOHHAs IJIOCKOCTh, MPOCTbIE MEXaHU3Mbl B OBITY,
' cOOOIIaroIMecss COCyAbl, YCTPOMCTBO BOAOIPOBOJA, THUAPABIMYECKHM Mpecc, MaHOMETp, OapoMeTp, BBICOTOMED,
MOPLIHEBOM HACOC, apeOMETP, IXOJIOT, UCIIOJIb30BAHUE YABTPA3BYKa B ObITY U TEXHUKE
2 TEIIJIOBBIE ABJIEHUA
51 OCHOBHBIE TOJIOKEHUSA MOJIEKYJISIPHO-KUHETUYECKOM TEOpPUM CTPOEHMs BelecTBa. Mojenu TBEPAOro, >KHAKOTO U
' ra3o00pa3HoOro coctosiHui BemecTa. Kpucraminueckue u amopdHbIe Tena
2.2 JIBuxkenue yactuil BeuiecTBa. CBs3b CKOPOCTHU ABMKEHUS YacTHUIL ¢ TemrepaTypoid. bpoyHoBckoe nBuxenue, nuddysus
2.3 CMmauuBaHuE U KallWJUISIPHBIC SIBJICHUS
2.4 TennoBoe pacHIMpeHNe U CKATHE
2.5 TerutoBoe paBHOBECHE




2.6 Buytpennss sueprus. Pabota u Terionepeiavya Kak crocoObl U3MEHEHHs] BHYTPEHHEH SHEPTUn
2.7 Buapl Tenonepenaun: TemIONPOBOIHOCTD, KOHBEKIIUS, U3ITYyICHUE
HarpeBanue u oxnaxaenue ten. KoaudecTBo TEMIoThl. Y AebHAS TEIUIOEMKOCTD:
2.8 O=am(t,—1)
3aKkoH COXpaHEHHsI SHEPTHH B TEIUIOBBIX MpoIleccax. Y paBHEHHE TEIIOBOTO OallaHca:
2.9 Q1+Q2 +..=0
Ucnapenne u konaeHcauus. M3MeHeHHE BHYTpEHHEW SHEPrUM B TMPOILIECCE HUCMAPECHHS M KOHJeHcanuu. Kunenue
2.10 KUJKOCTH. Y IeNIbHAs TeIioTa mapoobpaszoBanus: L = Q/m
2.11 Brnaxnocts Bo3ayxa
[InaBnenue u kpuctamnuzanus. MizaMeHeHne BHyTpeHHEW SHEPTUH TIPH TIJIABJICHUHU Y KPUCTAUIM3alUd. Y AeJIbHAs TeIUI0Ta
MJ1ABJIEHUS
2.12 =9
m
513 BuyTpeHnHsis sHeprus cropaHus TOIUIMBA. Y IebHas TEIJIOTAa CTOPAaHUs TOIUIMBA: ¢ = O/m
2.14 [Tpunnume! padoTs! TermnoBeix Apuratenei. KIIJ[ TermmoBoro apurarens
Ipaxmuuecxue pabomoi
2.15 N3mepenue yaenbHOM TEIIOEMKOCTH METAIUNTMYECKOTO LUIMHPA; KOJIMYECTBA TEIIOTHI, TOJYY€HHOT'O0 BOJIOM KOMHATHOMN

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




HarpCTbiM HUJIIMHAPOM, IMOCJIC OIMYCKaHHA €TI0 B BOAY KOMHATHOM TEMIICPATYPhI; OTHOCHUTEIIFHOM BJIAXKHOCTHU BO3yXa,
YHGHBHOﬁ TCIJIOTHI IIJIaBJICHUA JIbJA. HCCHGI{OBaHHe N3MCHCHHA TEMIICPATYPhI BOJbI ITPU PA3JIMYHLIX YCIIOBUAX; SABJICHUA

TETI00OMEHA MPU CMEIIMBAHUY XOJIOTHON M TOPSTYEH BOBI; MPOLIECCa UCTAPEHHS

Dusuneckue 161eHUs 8 npupoc)e.‘ IMOBEPXHOCTHOC HATSXKCHUC U KAITUJIIIAPHBIC SABJICHUSA B IIPUPOAC, KPUCTAJUIBI B ITPUPOJC,

216 m3nyuenre ColHIla, 3aMep3anre BOJ0EMOB, MOPCKUE OpU3bl; 00pa3oBaHUE POCHI, TYMaHa, WHEs, CHera
Texnuueckue ycmpoticmea: KanWIISPbl, NPUMEPbl HCIOJB30BAaHUS KPUCTAUIOB, >KMJKOCTHBIH TEPMOMETpP, AATUUK
2.17 TEMIEPATYypbl, TEPMOC, CHUCTEMa OTOIUIEHHS JIOMOB, THUIPOMETpPbI, ICHUXPOMETp, NapoBas TypOHHa, ABUTATEIb
BHYTPEHHETO CrOpaHus
3 DJIEKTPOMATHUTHBLIE SBJIEHUA
3.1 Onektpusanus Tei. /[Ba BUaa 31eKTpUUYECKUX 3apsiioB
3.2 B3anmopelictBre 3apspkeHHBIX Tell. 3akoH KynoHna
3.3 3aKOH COXpaHEHHUsI JIEKTPUUYECKOTO 3apsiia
3.4 Onekrpuyeckoe moje. Hanpsk€HHOCTh dleKTpUYecKoro mojs. [IpuHIUI Cymepro3uiuu JAEKTPUISCKUX Tose (Ha
' KaueCTBEHHOM YPOBHE)
35 Hocutenu snexkrpuyeckux 3apsanoB. JlelicTBHE 3JIEKTPUYECKOTO TMOJsI Ha JJeKTpudeckue 3apsabl. [IpoBogHuKH U
) JUDJIEKTPUKU
[TocTostHHBIN 35IeKTpUYECKUil TOK. [lecTBuA anekTprudeckoro Toka. Cuia toka. Hanpsbkenue.
16 I=q/t,U=A/
DNEKTPUUYECKOE COMTPOTUBIICHHE. Y IeTbHOE IEKTPUUECKOE COMPOTHBIICHUE:
3.7 R = pl/S
3.8 3akoH OMa a1 yyacTka anekrpuueckoi nenu: I = U/R




IlocnegoBaTenpHOE COCIMHCHIE IMPOBOAHUKOB:

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

3.9 [TapannensHO€ COETMHEHHE MPOBOHUKOB PABHOTO COMPOTHBIICHHUS:
U=U,I=I+1; Rzi.

CwMmerranabie COSTMHEHUS TTPOBOTHUKOB
310 PaboTa u momHOCTS AnekTpudeckoro Toka. A = Ult, P = Ul

3akoH J[xoynsa — Jlenna:

2

3.11 O=I"-R-t
3.12 OnbIT OpcTena. MarHuTHoe mosie mpsMOro MPOBOJHUKA ¢ TOKOM. JIMHMM MarHUTHOW UHAYKIIUU
3.13 MarauTHOE HoJjIe MOCTOSIHHOTO MarauTa. B3anMmoaeiicTBre MOCTOSIHHBIX MAarHUTOB
3.14 JlelicTBME€ MarHUTHOTO TOJISl HA MPOBOJIHUK C TOKOM
3.15 Onbitel @apazes. SBieHue 3neKTpoMaruuTHOM MHAYKIMU. [TpaBumo Jlenua

Ilpakxmuueckue pabomol

N3mepeHune aIIeKTpUYECKOro COMPOTHBJICHUS PE3UCTOPA; MOIIHOCTH JJICKTPUUYECKOTO TOKA; PabOThI 3JIEKTPUUYECKOTO

TOKa.
3.16

HccnegoBanne 3aBUCHMOCTH CHIIBI TOK4, BO3HHUKAKOLICTO B ITPOBOJHUKE (pe3I/ICTOpH, naMnqua), OT HAIIPpSKCHUA Ha
KOHIaxX HIPOBOJHHKA; 3aBUCHUMOCTU COIIPOTHUBJIICHUA OT UIMHBI IPOBOJAHHKA, IUIOMIAAX €ro IOIICPEYHOTO CCUCHUA U
YACIBHOTO COIIPOTUBJICHUSL.




[IpoBepka nmpaBuiia A 3JEKTPUUECKOIO HANPSHKEHUS! TIPU MIOCIIEJ0BATEILHOM COEIMHEHUU IIPOBOJHUKOB; IIPAaBUiIa s
CHJIBI 3JIEKTPUUECKOI0 TOKA MPU MapajieIbHOM COSIUHEHUH ITPOBOJHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Dusuueckue sA61eHUS 8 npupoc)e.‘ OJICKTPUYCCKHUC SBJICHHA B aTMOC(i)Cpe, QJICKTPUYCCTBO JXUBBIX OPraHM3MOB, MAarHUTHOC

317 moJie 3eMiTd, IpeiQ MOTFOCOB, PO MATHUTHOTO TIOJIS JJIs KU3HU Ha 3eMJIe, IMOJIIPHOE CHUSHUE
Texnuueckue ycmpoticmea: dDIEKTPOCKOI, aMIepMETP, BOJBTMETP, pEOCTaT, CUETYHMK DJICKTPUUYECKON DSHEPruw,

3.18 AJIEKTPOOCBETUTENIbHBIE TPUOOPHI, HArpeBaTENbHBIE 3IEKTPONPUOOPHl (IPUMEPHI), DIEKTPUUECKUE MPEIOXPAHUTENH,
AJIEKTPOMATHHT, JIEKTPOJIBUTATEIh TOCTOSIHHOTO TOKA, TEHEPATOP MOCTOSTHHOTO TOKA

3.19 DneKkTpoMarHuTHbIE BOJHBIL. [1Ikana 37eKTpOMarHUTHBIX BOJIH

3.20 JlyueBas monens cBera. [IpsMonnHeiHOE pacipoCcTpaHEHUE CBETA

3.21 3akoH oTpaxkeHHus ceera. [llmockoe 3epkano

3.22 [Ipenomiienne cBeta. 3aKOH MPEIOMIIEHUS CBETA

3.23 Hucnepcus cBeta

3.24 JIunza. Xox nydeit B inH3e. DOKyCHOE paccTosiHue JuH3bl. OnTuyeckas cuia auH3sl: D = 1/F

3.25 I'ma3 xak ontuueckas cuctema. OnTHYECKUE TPUOOPHI
Ilpakxmuueckue pabomol
###PartHt#lI3Mepenre ONTHYECKOW CHJIBI coOMparomield JMH3bI; (POKYCHOTO pPacCTOSIHUS CcOOMparoIieil JuH3bI (10
CBOWCTBY paBEHCTBa pa3MepOB MpeaIMeTa U M300paKeHHs, KOTAa MPEeJAMET PacoJIOKeH B ABOMHOM (OKYyCe), TTOKa3aTels

3.26 MPETOMJICHUSI CTEKJIA.
###Par##lccnenoBanrue CBOMCTBAa M300pa)KE€HHs, IMOJIYYEHHOTO C TIOMOIIBbIO COOHMparoleil JIMH3bI; W3MEHEHUs
(hOKYCHOTO paccTOSIHUS JBYX CIIOKEHHBIX JIMH3; 3aBUCUMOCTH YTJia IPEJIOMIICHUs CBETOBOTO Jiyya OT yrja MaJeHus Ha
TPAHUILIE «BO3AYX — CTEKIIO»

307 Qu3zuueckue senenus 6 npupode: 3atmenns Connia u JIyHbl, 11BeTa Tell, ONTHYECKHE sBIIeHUs B atMocdepe (1IBeT Heba,

' pedpakius, pagyra, MUPax)
3.28 Texuuueckue ycmpoticmea. OYKU, IEPUCKOTI, (POTOAINIAPAT, ONTHUECKHUE CBETOBO/IBI




KBAHTOBGIE SABJIEHU A

4.1 PamnoaktuBHOCTE. Anb(a-, 6eta-, ramMa-u3nydeHus. Peakum anbga-u OeTa-pacnaaa

4.2 OmnpiTel Pesepdopna mo paccesnuto anbha-vactui. [LnanerapHas Moens atToma

4.3 CoctaB aTOMHOTO siipa. M30Toms!

4.4 [Tepuoa monmypacnaga aTOMHBIX SiAEp

4.5 SAnepHbie peakiuu. 3aKOHBI COXpaHEHHUS 3aPsI0BOT0 M MAaCCOBOTO YHCET

46 Qu3suueckue sa61eHUsl 8 npupode. €CTECTBEHHbIN PaMOAKTUBHBIN (OH, KOCMUYECKUE JYYH, PAJUOAKTUBHOE H3JIyu€HUE
' MIPUPOJIHBIX MUHEPAJIOB, IEHCTBUE PAAMOAKTUBHBIX U3TYYEHUI Ha OPraHu3M YelloBeKa

4.7 Texnuueckue ycmpoucmea: CIEKTPOCKOI, UHAUBUAYAJIbHBIN JO3UMETD, Kamepa BuibCcoHa, saiepHas S3HepreTuka
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

1. ®usuka. 7 knacc. YueOnuk. M. M. [lepoiukun, A. 1. ViBanos, M: AkiimonepHoe
obmectBo «M3natennbctBo [Ipocsemenney, 2023 rox.

2. DOnekrpoHHas ¢popma yueOnuka. dusuka. 7 xiacc. M. M. Ilepeimkun, A. V. ViBaHOB.

3. ®usuka. 8 knacc. YueOnuk. M. M. Ilepoiikun, A. Y. BanoB, M: AkunonepHoe
obmectBo «M3natennbctBo [IpocBemenuey, 2023 ro..

4. DnexrtponHas ¢popma yueOnuka. Ousmka. 8 xmace. . M. Ilepoikun, A. 1. BaHOoB.

®dusnka. 9 kinacc. Yueobnuk . M. M. Ilepeiikun, E. M. I'yrauk, A. . Banos, M. A.

[lerpoBa, M: AknimonepHoe obuiectBo «M3aarensctBo [Ipocsemenuey, 2023 roa.

6. DnexrponHas popma yueonuka. dusuka. 9 xinacc. . M. Ilepoinkun, E. M. I'yTHUK,
A. W. UBanos, M. A. IlerpoBa

bt

METOJINYECKHNE MATEPHAJIbBI IJIAA YUYUTEJIS
Ousuka. 7 kiacc. Yuebnuk. M. M. Ileppimikun, A. Y. MiBanos, M: AkiimonepHoe
obmectBo «M3natenpctBo [Ipocsemenney, 2023 ro.
®dwusuka. 7 kinacc. Metoauueckoe nmocooue. O. A. Uepnukosa, C. H. ['magenkosa, B. B.
KynpsiBues, M: Akunonepnoe o6mectso «M3narenscro [Ipocsemienue», 2023 rox.
®wusuka. 7 knacc. Juaaktuueckue marepuansl, aBTopsl A. E. Mapon, E. A. Mapos.
®dwusnka. 7 kmacc. COOpHUK BOMTPOCOB U 3a11a4, aBTopbl A. E. Mapon, E. A. Mapon, C. B.
[To3oiickuii.
OnektponHas popma yueonuka. dusuka. 7 kinacc. M. M. Ilepeimkun, A. Y. IBaHOB.
®dusuka. 8 kimacc. Yueonuk. . M. Ilepeimkun, A. U. IBanoB, M: AkiinonepHoe
obmectBo «M3natenpcTBO [IpocBemenney, 2023 rox.
®duswuka. 8 kimace. Meroauueckoe nmocoodue. O. A. Uepnukona, C. H. ['manenkosa, B. B.
Kynpssues, M: AkiinonepHoe oo6mectBo «M3narenscTBo [Ipocsemenney, 2023 ro.
®wusuka. 8 knacc. Juaaktuueckue Mmatepuainsl, aBTopsl A. E. Mapon, E. A. Mapos.
®dusuka. 8 kiacc. COOpHUK BOITPOCOB U 3a1a4, aBTopbl A. E. Mapon, E. A. Mapon, C. B.
[To3oiickuii.
OnektponHas popma yueoHuka. Dusuka. 8 kinacc. M. M. Ileppimkun, A. U. BaHOB..

. ®usuka. 9 knacc. Yuebnuk . M. M. Ilepeimikun, E. M. I'ytauk, A. U. UBanos, M. A.

[TerpoBa, M: AxumnonepHoe o6miectBo «M3narensctBo [Ipocsemenuey, 2023 rog.
®dusuka. 9 kiace. Meroaudeckoe nmocooue . O. A. Uepnukosa, C. H. ['nmagenkona, B. B.
Kynpssues, M: Akunonepnoe o6mectso «M3natensctBo [Ipocsermenney», 2023 rox.
®usuka. 9 knacc. Juaaktuueckue Mmarepuainsl, aBTopbl A. E. Mapon, E. A. Mapon
®usuka. 9 kiacc. COOpHUK BOMPOCOB U 3aia4, aBTopsl A. E. Mapow, E. A. Mapow, C. B.
ITo3oiickuid.

. OnextpoHHas ¢popma yuebHuka. dusuka. 9 kiacc. . M. Ilepoiukun, E. M. I'yrHuk, A.

. UBanos, M. A. Ilerposa.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

N =

UHTEPHET
Knacchas ¢usuka: http://class-fizika.ru/
Poccuiickas snextponnas mkoia (POL): https://resh.edu.ru/for-pupil
[udposas mnatdopma At coBpeMeHHoM mikoubl: https://lecta.ru/ucheniku
https://lecta.ru/egepromo/ (noaroroska k EI'D, OI'9)




a

7.
8.

9.

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

OOpazoBarenbHbIN cailT i yuutenei «Buaeoypoku B

UHTEpHET: https://videouroki.net/blog/fizika/2-free video/4/
https://videouroki.net/blog/fizika/2-free video/4/

Omnunaitn-mkonaa «Mugoypok: https://infourok.ru/biblioteka/fizika/type-55
onnaiiH-pecypc «100urokov.ru»: https://100urokov.ru/o-kompanii

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

[Toaroroska k OI'D no ¢gusuke ot IlIkonkoso: https://2.shkolkovo.online/free/physics

10. [udposoit oOpazoBarenbHbIil pecype mist mkona «AKmace»:  https://www.yaklass.ru/
11. bubmuoreka [{OK 7 kmacc: https://m.edsoo.ru/7f416194
12. bubmoreka [{OK 8 kmacc: https://m.edsoo.ru/7f4181ce

bubauoreka IIOK 9 kaacc: https://m.edsoo.ru/7f41a4a6
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