MUWHUCTEPCTBO IMPOCBELIEHUS POCCUIICKOI ®EJIEPALIUNA
KOMMTET IO OBPA3OBAHUIO CAHKT-IIETEPBYPT A
AJIMUHUCTPALIMS KPACHOCEJBCKOI'O PAOHA

I'bOY COII Ne548

PACCMOTPEHO COI''TACOBAHO YTBEPX/IEHO
Ha 3aCeaHuu ITegarornueckum [IPUKA30M JUPEKTOPa
METOTUIECKOTO COBETOM I'BOY COII Ne 548
o0weaunenus TO I'EOY COIII No 548 Cankr-IleTepOypra
I'BOY COLI Ne548 TpoTokon No 2 Ipuka3s Ne 153

28 - 2025 oT «29» aBrycra 2025rT.
[pencenarens [lonosuu B.B 0T «<0» aBrycTa I
[Tpotokom Nel

oT «27» aBrycra 2025T. MoanucaHo uMdpoBoii

XaleTOHOBa AJ‘IJ’Ia noanucblo: XaputoHoBa Anna

[eHHagbeBHa
reHHaﬂbeBHa HaTta: 2025.09.13 11:07:13 +03'00'

PABOYAS IPOTPAMMA
(ID 8157954)

OCHOBHOT'0 00111er0 00pa3oBaHus
yueOHoro npeamera «®@usuka. ba3oBblii ypoBeHb»

JUTs 00yuaromuxcs 7-9 kiaccoB

CocraButens: AnapeeBa TaTesina BnagumupoBHa
Haranenko Onbra BuktopoBHa

r. Cankr-Ilerepoypr 2025-2026 y4eOHblii roa



MNOACHUTEJBHASA 3AIINCKA

[Tporpamma no ¢usnke Ha ypOBHE OCHOBHOTO 00111er0 00pa30BaHMsI COCTaBIIEHA HA OCHOBE
NOJIOKEHUH © TpeOOBaHW K pe3yiabTaraM OCBOCHUS Ha 0a30BOM YpOBHE OCHOBHOM
oOpa3oBaTenbHOI porpaMMmel, ipeacTaBieHHbx B DI'OC OO0, a takxke ¢ yu€ToM deaepanbHOI
paboueii mporpaMmel Bocriutanus U Konuenuuu npenoaaBanus yueOHoro npeamera «Duszukay.
Copepxanue  mporpaMMmbl 1o (¢u3MKe ~ HampaBieHO  Ha  (GOpPMHUPOBAaHUE
€CTeCTBEHHO-HAYYHOW TI'PaMOTHOCTH OOYYAlOMIMXCS M OpraHW3alui0 HM3y4eHus (U3MKA Ha
NeSITeIbHOCTHON OcHOBe. B mporpamMme mo (u3MKe YYUTHIBAIOTCS BO3MOXXHOCTH Y4E€OHOTO
npenmera B peanu3anuu  TpeboBanuit ®I'OC OOO K minaHUPyeMbIM JIMYHOCTHBIM U
METamnpeMETHBIM  pe3yibTaraM  OOydYeHHus, a  TakKe  MEXIPEJAMETHbIE  CBA3M
€CTECTBEHHO-HAYYHbIX Y4EOHBIX IPEIMETOB Ha YPOBHE OCHOBHOI'O 00IIEro 00pa3oBaHMUs.
[Iporpamma 1o ¢u3MKE yCTaHABIMBAET pacHpeAesicHHe ydeOHOTO MaTepualia 1o Tojam
oOyuenus (o Kiaccam), MpeajaraeT MNPUMEPHYIO [OCIIEOBATEIbHOCTh H3YyYEHUS TEM,
OCHOBaHHYIO Ha JIOTUKE Pa3BUTHUS MPEIMETHOTO COACPKAHUS U yUETE BO3PACTHBIX OCOOEHHOCTEH
oOyJaromuxcs.
[Tporpamma no ¢usuke pazpaboraHa ¢ LENbIO OKa3aHUS METOJUYECKON MOMOIIN YIUTEIIO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.
Ou3MKa SIBIAETCS CUCTEMOOOPA3YIOUINM JJIsl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEAMETOB,
MOCKOJIbKY (hpH3MuecKue 3aKOHBI JIeKAaT B OCHOBE INPOLIECCOB U SIBICHUH, U3ydaeMbIX XUMHEH,
Ouonorueii, actpoHoMuel u pusnueckoi reorpaduei, BHOCUT BKJIAJ B €CTECTBEHHO-HAYUHYIO
KapTUHY MUpa, IperoCcTaBiseT HaumOojee siCHble OOpa3lpl MPUMEHEHHMs HAy4dHOIo MeToja
MO3HAHUS, TO €CTh CII0C00a MOMYYEeHHUs JOCTOBEPHBIX 3HAHUH O MUE.
OnHa M3 IMaBHBIX 337a4 (U3MUECKOro o0pa3oBaHMs B CTPYKType oOmiero oOpa3oBaHuUs
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAyYHOM TIPaMOTHOCTM M HHTEpeca K Hayke y
o0ydJaronuxcs.
N3yuenne ¢u3nkun Ha 0a30BOM YpOBHE IMpEIOaracT OBJAJACHUE CIEIYIOIUMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLIMMH €CTECTBEHHO-HAyUYHYIO TPAMOTHOCTD:
® HAy4YHO OOBSCHATH SIBJICHUS;
® OIEHUBATh U MOHUMATh OCOOEHHOCTH HAyYHOTO UCCIIEI0OBAHUS;
® MHTEpPHPETUPOBATH JAHHBIE U KCIOJIB30BaThb HAy4YHBIE JOKA3aTENIbCTBA MJIS
MIOJIy4€HUs BBIBOJIOB.
[lenn wm3yueHus (QU3MKM HA YpOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUs ONpPENEICHbI B
Konnenmnuu npenonasanust yaeObHoro npenmera «®dusmka» B 00pa3oBaTeIbHBIX OPTaHU3ALUIX
Poccuiickoit ®enepanuu, pealu3yoOIUX OCHOBHBIE 0011€00pa3oBaTeNbHbIe MPOTPAMMBI,
yrBepxkaAEHHON pemenneM Komernn MunncrepctBa npocsemienust Poccuiickoit denepannn
(mpotokoi ot 3 nexadbps 2019 r. Ne [1K-4BH).
Henu n3yyenus pu3nku:
e npuoOpeTeHHe HHTEepeca M CTpeMJIeHHs] OOydaloluXcsi K HaydHOMY H3y4EHHUIO
MPUPO/IbI, PA3BUTHE UX UHTEIJICKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTENH;

® pa3BUTHE TMPEACTABICHUH O HAydHOM METOJ€ TMO3HaHUA U (HOpMUPOBAHUE
HCCJIEIOBATEILCKOTO OTHOIICHHUS K OKPYXKAIOUIUM SIBJICHUSIM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK Pe3ysibTaTa M3Y4YEHUs] OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;



e (opMupoBaHHE MPEICTABICHUNA O POIM (PU3MKH JUIsl pa3BUTHS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHIA;

® Dpa3BUTHE NPEACTABICHUH O BO3MOXKHBIX cdepax Oyaymed npodeccnoHaIbHON
NeSITebHOCTH, CBSI3aHHOM ¢ (DM3MKOH, MOATrOTOBKA K JalbHENIEMYy O0yYEHHIO B 3TOM
HalpaBJICHUH.

JlocTikeHne STHX I1eneil mporpamMmbl 1o (U3MKe Ha YpPOBHE OCHOBHOTO OOIEro

o0pa3oBaHus 00ecIeunBaeTCsl pelIEeHUEM CIIEAYIOLINX 3a4aY:

e [IpUOOpeTeHnE 3HAaHUH O JUCKPETHOM CTPOECHUH BEILIECTBA, O MEXaHHUUECKUX, TEIIOBBIX,
JIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSX;

e [IpUOOpeTeHHME YMEHUIl ONUChIBaTh U  OOBACHATH (PU3MUYECKUE SBIECHUS C
UCIIO0JIb30BAaHUEM I0JTyYEHHbBIX 3HAHUIA;

® OCBOCHHE METOJIOB DEIICHHS INPOCTEHINNX Ppacu€THBIX 3aad C HCIOJIb30BAHUEM
bu3nuecKux Mojesel, TBOPUECKUX U MPAKTUKO-OPUEHTHPOBAHHBIX 33/1a4;

® Dpa3BUTHE YMEHHMH HAONIOIATh NPUPOAHBIC SBJICHUS W  BBIIOJHITH  OIBITHI,
nabopaTopHble pabOTbl M 3KCIEPUMEHTAJIbHBIE HCCIEA0BAaHUS C HCIOJb30BaHHEM
U3MEPUTEIBHBIX PHOOPOB;

e OCBOGHHE MPHUEMOB PAabOTHI ¢ HMH(MOpMAIHeld (PU3MUECKOro CONEpIKAHMs, BKIIOYAs
UHPOPMALIMIO O COBPEMEHHBIX MJOCTIDKEHHSX (U3UKH, aHAIU3 U KPUTUYECKOE
OlLIEHUBaHKHE HH(POPMALIUY;

® 3HAKOMCTBO cO cepaMu NpodhecCHOHAIBHON AEATEIbHOCTH, CBA3aHHBIMU C (PU3UKOMH,
U COBPEMEHHBIMH TEXHOJIOTUSMHU, OCHOBAaHHBIMH Ha JIOCTUKEHUAX (PU3NUecKoi HayKH.

Ha u3yuenue ¢u3uku (6a30BbIii ypoBEHb) Ha YPOBHE OCHOBHOI'O OOIIETr0 0Opa3oBaHMS
oTBOoAMTCS 238 yacoB: B 7 kiacce — 68 "acoB (2 yaca B HeJleN0), B 8 kiacce — 68 yacoB (2 yaca B
Heneno), B 9 kitacce — 102 yvaca (3 yaca B HefIenio).

[Tpennaraemslii B mporpamMme no (Gusmke nepeyeHsb J1ab0paTOpHBIX pabOT U ONBITOB HOCUT
PEKOMEH/IaTeNIbHBIA XapaKkTep, Y4uTellb JelaeT BhIOOp MPOBEACHUS J1a0OpaTOpHBIX paboT U
OTIBITOB C YUETOM MHIUBUAYAIBHBIX OCOOCHHOCTEH 00YYarOINXCsl, CIIICKA SKCIEPUMEHTATBHBIX
3aJJaHMi, TIpe/IaraeMbIX B paMKax OCHOBHOT'O I'OCYJJapCTBEHHOTO 3K3aMeHa 0 (hU3HKe.



COJAEP)KAHUE OBYYEHUA
7 KUIIACC

Pazgen 1. ®u3nka u €€ poJsib B MO3HAHUHU OKPYKAKOIIEr0 MUPA.

®usuka — Hayka o npupoje. SAsnenus npupoxasl. GU3NYECKUE SABICHUSA: MEXAHUYECKUE,
TEIUIOBBIE, AIIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BenWuuHBL. M3mepenue ¢usnueckux BeauuuH. Pu3ndeckue MNpudopsI.
[TorpemnocTs u3mMepenuii. MexxayHapoaHasi CHCTEMA €JIMHHII.

Kak ¢u3uka u apyrue ecrecTBEHHbIE HAyKH H3ydaloT npupony. EcTecTBeHHO-Hay4dHBIN
METOJl NO3HaHWs: HaOJI0JEHHE, IOCTAHOBKA HAyYHOIO BOIIPOCA, BBIIBU)KEHUE THUIIOTES,
OKCIEPUMEHT TI0 TIPOBEPKE THUIOTE3, OOBsACHeHHe Habmromaemoro sBieHus. OmnucaHue
bu3HYECKUX SIBICHUHN C IIOMOIIBIO MOJEIEH.

Hemoncmpayuu.

1. MexaHnuueckue, TEIIOBbIE, 3JIEKTPUUECKNE, MATHUTHBIE, CBETOBBIC SIBJICHHUS.

2. ®usnueckue nNpudOpsl U NpoLEAYypa NPSIMbIX U3MEPEHUN aHAJIOTOBBIM U LU(POBHIM

puoOpOM.

Jlabopamopnwvie pabomot u onvimel.

1. Ompenenenue HEHBI JeICHUS IIKAIBI U3MEPHUTEIBHOTO MPHOopa.

N3mepenne pacCcTOsTHU.
N3mepenne 06bEMa KUIKOCTU U TBEPIOTO TENa.
Omnpenenenne pasMepoB MaJbIX TEIN.

s wnN

W3mepenune TemmepaTypbl MpH TMOMOIIM KUAKOCTHOTO TEPMOMETpa M JaTuyuKa
TEMIEPATypHI.
6. IlpoBemenue wmccineqOBaHMS TIO TPOBEPKE THIIOTE3BI: JAITBHOCTH MOJETA MIAPHKA,
MYIIEHHOTO TOPU30HTAIEHO, TEM OOJIbIIE, YeM OOJIbIIE BHICOTA ITYCKa.

Pa3nes 2. [leppoHavyaibHbIe CBEICHHA O CTPOCHHMH BeILECTBA.

CTpoeHue BelIeCTBA: aTOMBl U MOJEKYIbl, HUX pa3Mepbl. OMBITHI, JI0Ka3bIBAIOIINE
JMICKPETHOE CTPOEHHE BEIIECTRA.

JlBmkenne dacTui] BemiecTBa. CBS3b CKOPOCTH JBWKCHHSI YaCTHI] C TEMIIEPaTypOH.
bpoynoBckoe nBuxkeHue, auddysus. BzanMopelicTBHe dYacTHIl BEIIECTBA: MPUTSDKEHUE U
OTTaJKUBaHUE.

ArperaTHple COCTOSIHMSI BEIIECTBA: CTPOCHHWE Ta30B, IKHJIKOCTEH ©  TBEPIBIX
(KpHCTAUTMYECKUX) Teld. B3anMMOCBA3b MEXIy CBOWCTBAMH BEIIECTB B PAa3HBIX arperaTHBIX
COCTOSTHUSIX M WX aTOMHO-MOJIEKYJSIPHBIM cTpoeHueM. OcoOEHHOCTH arperaTHBIX COCTOSHUMN
BOJIBI.

Hemoncmpayuu.

1. HaGmronenue 6pOyHOBCKOTO JBHKEHUS.

2. HaGmoaenue muddy3un.

3. HaGnronenue siBieHUiA, OOBSICHSIOMIMXCS MPUTSDKEHUEM WU OTTAKMBAHUEM YaCTHI]

BEIIIECTBA.

Jlabopamopnwvie padbomot u onvimol.

1. OmeHka guamMeTpa aToMa METOAO0M PSIOB (C UCIOIb30BaHuEM GoTorpaduii).

2. OnbIThl O HAOJIOCHUIO TEIJIOBOTO PACHIMPEHUS T'a30B.

3. OmnbITh IO OOHAPYKEHUIO ACUCTBHS CHII MOJIEKYIISIPHOTO MPUTSIKECHUS.



Paznen 3. /IBu:keHHe U B3aUMO/ieiicTBHE TeJl.

Mexannueckoe ABMKeHUE. PaBHOMepHOe M HepaBHOMEpHOE JBUKeHHE. CKOpPOCTH.
Cpenusist CKOpOCTh IPY HEPABHOMEPHOM JIBIXKCHHUH. Pacu€r myTu U BpeMeHU JABUKECHUSL.

SlBienne wHepuMH. 3aKOH MHEpUUU. B3amMojaelcTBue Ten Kak INMPUYMHA HU3MEHEHUS
CKOpOCTU JIBMKEHHUs Tell. Macca kak mepa umHepTHOCTH Tena. [lmoTHocTh BemiecTBa. CBS3b
TUIOTHOCTHU C KOJIMYECTBOM MOJICKYJI B €IUHUIIE 00bEMa BEIIECTBA.

Cwia kak XxapakTepucTuka B3aumojenctBus Ttei. Cuna ymnpyroctu u 3akoH ['yka.
N3MepeHune cuiibl ¢ MOMOIIBIO TMHAMOMETPA. SIBJIeHHE TATOTEHUS U ciia TskecTH. Cuita TSKeCTH
Ha Apyrux mianetax. Bec tena. HeBecomocTs. CrioxeHue Cuil, HalpaBJICHHBIX MO OJHOM MPSIMOil.
PaBnogaeiictByromas cuin. Cua Tpenusi. TpeHue CKOJIbXKEHUs U TPEHUE MoKos1. TpeHue B npupo/ie
U TCXHUKE.

Hemoncmpayuu.

1. HaGmroeHre MeXaHu4ecKoro JIBUKEHUs Tea.

2. H3mepeHne CKOPOCTHU NPSAMOIMHENHOIO JBUKEHUS.

3. HalGmroneHue siBneHUS MHEPLIUU.

4. HalGnroneHue u3BMEHEHHs! CKOPOCTH MIPU B3aMMOJICHCTBUH TEJL.
5. CpaBHEHHE MaccC 110 B3aUMOACUCTBHIO TEIl.

CrnoxeHue cuil, HallPaBJIEHHBIX 110 OJJHOM MPSMOH.

Jlabopamopnwsie pabomot u onvimeol.

1. OmnpeneneHue CKOPOCTH PaBHOMEPHOIO JBMKEHHUS (LIapuKa B KMJIKOCTH, MOJIEIH
ANEKTPUIECKOTO aBTOMOOUJIS U TaK Jlajee).

2. OmnpeneneHue cpenHeil CKOPOCTH CKOJIbXEHUs Opycka WIM LIapuKa MO0 HAKIOHHOM
IJIOCKOCTH.

3. Ompenenenue MIOTHOCTH TBEPIOTO TeEA.

4. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTb pacTsDKeHUs (Aedopmanuu) NpyKUHBI OT
MIPUIIOKEHHOMN CHJIBI.

5. OnsIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHMSI CKOJIBKEHMSI OT BEca Teja U
XapakTepa COIPUKACAIOIINXCs TOBEPXHOCTEN.

Pa3nen 4. /laBieHue TBEPABIX TeJl, :KUAKOCTEH U Ia30B.

JaBnenue. CriocoObl yMEHbBIIIEHUS U YBETUUEHU JaBieHus. JlaBneHune ra3a. 3aBUCUMOCTh
JIaBJIEHU ra3a oT 00béMa, Temneparypsl. [lepenada napneHus TBEPABIMU TEIAMU, )KUJKOCTIMHU U
razamu. 3akoH [lackansa. ITHeBMaTMueckue MallMHBI. 3aBUCHMOCTb JABJIEHUS KHUAKOCTU OT
rnyounsl.  ['mppocratmueckuit  mapagokc. CooOmaromuecs cocyabl. ['mapaBianueckue
MEXaHU3MBI.

Atmocdepa 3emnu u atMocdepHoe aaBieHHE. [IpUUMHBI CyIIECTBOBAHUS BO3IYLIHOMN
obonouku 3emnu. OnbiT Toppuuermmu. M3mepenue arMmocdepHOro aBieHHsA. 3aBUCHUMOCTb
atMoc(epHOro JaBieHHS OT BBICOTHI HaJa YypoBHeM Mops. [Ipubopsl 11 wu3MepeHus
aTMOC(hEepHOTO JTaBJICHHUS.

JleiicTBuE JXUAKOCTH U ra3a Ha MOrpyXEHHOE B HUX Telso. BeITankuBaromnias (apXxume0Ba)
cuia. 3akoH Apxumena. [InaBanue ten. Bo3nyxomnnasanue.

Hemoncmpayuu.

1. 3aBUCHMOCTb JaBJIEHUS raza OT TEMIIEPATYpHI.

2. Ilepenaua naBieHus )KUIKOCTBIO U TA30M.

3. CooOlmaronmecs: CoCy/Ibl.

4. T'mapaBiryecKui mpecc.



5. TlposBienue nercTBuUs aTMOC(PEPHOTO TABIICHUS.

6. 3aBUCHMMOCTb BBITAJIKMUBAIOIIEH CHIIBI OT O0BEMAa NOTPYXKEHHOW YacTH Tela U
IJIOTHOCTHU KHUJIKOCTH.

7. PaBeHCTBO BBITAJIKUBAIOLIEH CUIIBI BECY BBITECHEHHOM KHUJIKOCTH.

8. VYcinoBue IIaBaHMs TeN: IUIABAHME WM IOTPY)KEHHE Tell B 3aBUCUMOCTH OT
COOTHOUIEHUS IUIOTHOCTEH TENA U KUJKOCTH.

Jlabopamopuvie pabomsl u onvimol.

1. HccrnenoBaHue 3aBUCMMOCTH Beca Tejia B BOJE OT 00bEMA MOTPYKEHHOHN B JKUIKOCTh
YacTH TeJa.

2. OmnpeneneHWEe BBITAJKUBAIONIEH CHJIbI, JEUCTBYIOIIEHM Ha TEJO, MOrPYKEHHOE B
YKUJIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAOLIEH CUJIBL, ICCTBYIOILIECH HA TEIO B KUIKOCTH,
OT Maccsl TeJna.

4. OnbIThl, JEMOHCTPUPYIOLIKE 3aBUCHUMOCTD BBITAJKUBAIOLIEH CUJIbI, IEUCTBYIOIIECH HA
TEJO B JKUJIKOCTH, OT 00BbEMA MOrpy>KEHHOM B KUAKOCTh YacTU Tella M OT IJIOTHOCTH
JKUJIKOCTH.

5. KoHcrpynpoBanue apeoMerpa WIM KOHCTPYMPOBAHME JIOAKHA M OIPEACIICHHE €€
rPpy30M0AbEMHOCTH.

Pa3znea 5. Pabora u MOIIHOCTH. JHEPrus.

Mexanudeckas pabora. MOIIHOCTb.

[TpocThie MexaHU3MBIL: pblyar, 0J0K, HAKJIOHHAs! MII0CKOCTh. [IpaBuiio paBHOBECHS phlyara.
[IpumeHeHre mnpaBuia paBHOBECHsl pblyara K Ooky. «3ojotoe mpaBuiio» Mexanuku. KIIJ]
MPOCTHIX MeXaHU3MOB. [IpocThie MEXaHU3MBI B OBITY U TEXHHUKE.

Mexanudeckas sHeprus. Kunetnueckas 1 noteHuuanbHas sHeprus. [Ipespamienue oqHoro
BUJIa MEXaHUYECKOW SHEPTUH B IpYroi. 3aKOH COXPaHEHMsI SHEPTUU B MEXaHUKE.

Hemoncmpayuu.

1. Ilpumepsl IPOCTHIX MEXAaHU3MOB.

Jlabopamopuvie padomol u onvimel.

1. Omnpenenenne pabOTHl CUJIBI TPEHUS TNPU PABHOMEPHOM [BHKEHUM Tela IO
TOPU30HTAIIBHON NTOBEPXHOCTH.

2. HccnenoBaHue yclI0BUI paBHOBECHS pblyara.

3. HMsmepenue KI1/] HakIOHHON MIOCKOCTH.

4. V3yueHue 3aKOHA COXPAaHEHUS MEXAHUYECKOW SHEPTHUH.

8 KIIACC

Pa3nen 6. TenioBbie iBJIEHMS.

OCHOBHBIE TTOJIOKEHUSI MOJIEKYISIPHO--KMHETUYECKOM TEOpUU CTPOEHUS BellecTBa. Macca
U pa3Mepbl aTOMOB W MOJEKyJd. OmbITbl, NOATBEP)KIAIOIINE OCHOBHBIE MOJIOKEHUS
MOJICKYJIIPHO-KUHETUYECKOU TEOPHH.

Mopenu TBEPIOTO, JKUIKOTO U ra3000pa3HOro COCTOSIHHM BemecTBa. Kpuctammnyeckue u
amop¢usbie Tena. OOBsICHEHUE CBOMCTB ra30B, )KUIKOCTEH M TBEPBIX TNl HA OCHOBE MOJIOKCHHN
MOJIEKYJIIPHO-KUHETUUECKOW Teopuu. (CMauyumBaHWEe M KamWUIApHbIE siBleHUs. TerioBoe
pacUIMpeHne U CHKaTue.



Temneparypa. CBs3b TeMIlEpaTypbl CO CKOPOCTBIO TEIUIOBOTO JBW)KEHHMS YacTHLL.
Buytpennss sneprusi. CnocoObl U3MEHEHHs BHYTPEHHEH SHEePrun: Terionepeaaya i COBEpIICHHE
paboTsl. Bus! Teruionepenaun: TEIONPOBOAHOCT, KOHBEKIHS, U3IIyUYEHUE.

KonuuecTBo TemioThl. YaenbHas TEIUIOEMKOCTh BellecTBa. TermiooOMeH U TerioBoe
paBHOBecHe. YpaBHEHHE TeIUIoBoro OanaHca. IlnaBrneHue u oTBepleBaHUE KPUCTAILTUYECKUX
BEIIECTB. YAenbHas Termora ruiaBieHus. [lapooOpa3oBanue W KoHjeHcarus. lcnapeHue.
Kunenune. YnenpHas Teruiora mapooOpa3oBaHHMs. 3aBHUCHUMOCTb TEMIIEPATypbl KHUIIEHUS OT
aTMoc(epHOro JaBiIeHHUS.

BnaxnocTs Bo3ayxa.

OHeprus TOIIMBA. Y IeJIbHAas TEIJIOTa CrOPaHMsL.

[Mpunmuner pabotsl TemoBbix aurareneit KIIJ[ TemmoBoro aBurarens. TemoBbie
JIBUTATEIH U 3alIUTa OKPY>KaroLel Cpeibl.

3aKOH COXpaHEHUs U IPEBPAILEHUsS SHEPTUH B TEIUIOBBIX MPOLECCaX.

Hemoncmpayuu.

HabGmronenrne 6poyHOBCKOTO JBUKEHUS.
Habmonenue nuddysun.
Habmtoienue siBieHnii cMauMBaHMsI U KaMWUTSIPHBIX SBICHU.
Habmroienue TemnoBoro pacivpeHus Ted.
M3MeHeHne naBiieHus ra3a Ipyu U3MEHEHUH 00bEMa U HarpeBaHUM UJIU OXJIAXKIECHUU.
[IpaBuna n3mMepeHus TeMiepaTypsbl.
Bunae! renionepenaun.
OxJnaxaeHue mpu COBEPIICHUH PaOOTHI.
HarpeBanue npu coBepiiieHr# paboThl BHEITHUMH CHUJIaMH.
. CpaBHEHME TETIIOEMKOCTEN Pa3IMYHBIX BELIECTB.
. Habmoienue xunenus.

LNk WNPE
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. HabnroieHue nocTostHCTBa TeMIepaTyphl MPpH TUIaBIECHUH.

13. Mojenu TeIIOBLIX JBUTaTeNE.

Jlabopamopuvie pabomul u onvimol.

1. OnbITHI O OOHAPYKEHHIO IEUCTBUS CUIJI MOJIEKYISPHOTO MPUTHKEHUSL.
OnbITHI O BhIpAIIMBaHUIO KPUCTAJUIOB TOBAPEHHOM COJIM MIIM caxapa.

3. OmnbIThl O HAOMIOACHUIO TEIVIOBOTO PACHIMPEHUS Ta30B, KUAKOCTEN U TBEPIBIX TEI.
4. OmnpezeneHue AaBieHUs Bo3Ayxa B OalsIoHe IIIPHUIIA.
5. OnbITel, JEMOHCTPUPYIOIIME 3aBUCUMOCTh JAaBICHHsS BO3AyXa OT ero o0béMa u

HarpeBaHus WU OXJIAKICHHUS.

6. IlpoBepka THMOTE3bl JWHEWHOW 3aBUCUMOCTH [UIMHBI CTOJOWKA IKUIKOCTH B
TEPMOMETPHUUECKOU TPYyOKE OT TeMITepaTyphl.

7. HaGmroneHne n3MeHEHUs BHYTPEHHEH SHEPTUM Tejla B pe3ybTaTe TEIIonepeadd 1
paboThI BHEITHHUX CHIL

8. HccnenoBanue siBJICHHS TEIIIOOOMEHA TP CMEIIMBAHUH XOJIOIHOM U TOpsYel BOIBI.

9. OmnpeneneHrue KOJWUYECTBA TEIUIOTHI, IOJYYCHHOTO BOJIOM MpU TEIUIOOOMEHE C
HATPETHIM METAJUIMYECKAM [TAJIMHIPOM.

10. Onpenenenue yAaeabHON TEMITOEMKOCTH BEILIECTBA.

11. MccnenoBanue npolecca UCIIapeHus.

12. OnpeneneHne OTHOCUTEIBHOM BIAKHOCTH BO3/IyXa.

13. Onpenenenue yaenbHOU TEIUIOTHI IJIABJICHUS JIbJA.



Pazgen 7. diekTpruyeckne 1 MAarHUTHbIE SIBJICHUS.

Onexrpuzanus Tei. J{Ba poja 31eKTpUUYECKUX 3apsaa0B. BanMmopaelicTBre 3apsyKEHHbIX TEIL.
3akoH KynoHa (3aBUCUMOCTb CHJIbI B3aUMOJICHCTBUS 3apsDKEHHBIX TEJl OT BEJIMYMHBI 3apsiioB U
PacCTOSTHUSL MEX]Ty TEJIaMH).

Onektpuueckoe nosie. Hanpspk€HHOCTh anekTpudeckoro nons. [IpuHuun cynepno3unuu
IIEKTPUYECKHUX I10JIEN (Ha KAUECTBEHHOM YPOBHE).

Hocurenu snekTpuyeckux 3apsiioB. DJIEMEHTApHBIM 3ieKkTpuueckuil 3apsan. CrpoeHue
atoma. [I[poBOAHMKY U TUANEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsijia.

OJIEKTPUYECKUIT TOK. YCIOBHS CYHIECTBOBAHMS DJJIEKTPUUECKOro TOKa. VCTOUYHMKHM
IIOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO TOKa (TEIJIOBOE, XMMHUYECKOE, MarHuTHOE).
DNEKTPUUECKUN TOK B )KUJKOCTSIX U ra3ax.

Onexktpuueckasd unenb. Cuna Toka. OneKkTpuyeckoe HampspbkeHue. ConpoTHBIIEHHE
IIPOBOJIHMKA. YJEJIIBHOE CONPOTUBJICHME BemiecTBa. 3akoH Owma Uil ydacTka LEHu.
[TocnenoBarenbHOE U MapajieIbHOE COEUHEHUE TPOBOJHUKOB.

Pabota 1 MOLIHOCTD 37IEKTPUUECKOr0 TOKa. 3akoH Jlxoyns—JleHna. DnekTpuyeckue 1enu
U TIOTPeOUTENH IEKTPUUYECKOM SHEpruu B ObITy. KOopoTKoe 3aMbIKaHHe.

[locTostHHbIE MarHuThl. B3auMopeiicTBME NOCTOSHHBIX MAarHMTOB. MarHuTHOe mMoJe.
MarunuTtHoe noJie 3eMJIM U ero 3Ha4eHHe JJIs Ku3HU Ha 3emuie. OnbIT Dpcreaa. MaruutHoe moiie
ANEKTPUYECKOTO TOKa. [IpuMeHeHne 3JIeKTpOMarHuToB B TEXHHUKE. [[eiCTBME MAarHUTHOTO MOJIA
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUrareiab IOCTOSHHOrO Toka. lcnosb3zoBaHue
JIEKTPOJIBUraTeNIel B TEXHUYECKUX YCTPOMCTBAX U Ha TPAHCIOPTE.

OnpiTel  @apagess. SIBneHue  anekTpomMarHuTHoW  uwHAykuuu. IlpaBuno  JleHna.
OnektporedHeparop. CrocoObl TOJYYEHHS JJIEKTPUYECKOW DHEPruu. ODIEKTPOCTAHIIMU Ha
BO300HOBJISIEMBIX HCTOYHHUKAX SHEPTHH.

Hemoncmpayuu.

DnekTpu3anus Ted.

JIBa posa aNEeKTpUYECKUX 3aps10B U B3aUMOJICHCTBUE 3aPSKEHHBIX Tell.
YCTpoUCTBO U IEHCTBHE IEKTPOCKOIIA.

OneKTpocTaTU4eCcKast UHIYKIIHSL.

3aKOH COXpaHEHMsI DJIEKTPUUECKUX 3apPsI0B.

ITpOoBOAHMKY U TUDIIEKTPUKH.

MonenrpoBaHue CUIIOBBIX JIMHUHM 3JIEKTPUUECKOTO TOJIS.

N cTouyHNKM TOCTOSIHHOTO TOKA.

WK NhWN R

JleficTBHS 2EKTPUYECKOTO TOKA.
. DNEKTPUUECKUN TOK B )KUJKOCTH.
. I'a30BBIi1 pa3psn.
. 3mepeHne CHitbl TOKa aMIEPMETPOM.
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. I/ISMepeHI/Ie QJICKTPHUYCCKOI'0 HAMPAKCHUSA BOJIBTMCTPOM.

=
H

. PeoctaT u MmarasuH conpoTUBICHUN.
. B3aumopeiicTBre OCTOSHHBIX MarHUTOB.
. MonenupoBaHie HEBO3MOXXHOCTH pa3/IeIeHMsI T0JIFOCOB MAarHUTA.

N
N o

. MO,Z[GJII/IpOBaHI/Ie MAar"duTHBIX HOH€I>'I IIOCTOSAHHBIX MAardiuToOB.
. OnbIT OpcTena.

. MarauTHoO€ 1moJie ToKa. JJIEKTPOMArHHUT.

. JleficTBue MarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.

N R
o O



21.
22.
23.
24.
25.

OEeKTpOIBUTATENb TOCTOSIHHOTO TOKA.

HccenenoBanue siBJICHUS 2JIEKTPOMArHUTHON UHAYKIUH.

Onpitel @apagnes.

3aBUCUMOCTb HAIIPABIEHUS HHAYKIIMOHHOTO TOKA OT YCJIOBUIN €r0 BO3HUKHOBEHHS.
OJeKTporeHepaTop NOCTOSIHHOIO TOKa.

Jlabopamopuwvie padbomot u onvimeol.

1. OmpbITHI O HAOIIOIEHHUIO FIEKTPU3ALMH TNl MHIYKIIMEH U IPH CONPUKOCHOBEHUU.

2. HccnenoBanue 1eWCTBUS AIEKTPUYECKOTO MOJISI HA IPOBOAHUKHU U TUJIEKTPUKU.

3. CoOopka u nmpoBepka paboThl IEKTPHUUECKOM LIEMH MOCTOSTHHOTO TOKA.

4. H3mepeHHe U peryaupoBaHue CHIIBI TOKA.

5. H3mepeHue u perynupoBaHUE HANIPSKCHMUSL.

6. HccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, MIYILLETO YEPE3 PE3UCTOP, OT CONPOTUBIICHUS
pe3UCTOpa U HAPSKEHMS Ha PE3UCTOpE.

7. OnbIThl, JAEMOHCTPUPYIOIIME  3aBUCHUMOCTb  3JEKTPUUYECKOIO  CONPOTHBIIEHUS
IIPOBOJHMKA OT €70 JJIMHBI, IUIOIIAIHU TIONIEPEUHOr0 CEYEHHS U MaTepHala.

8. IlpoBepka npaBuiia CI0XKEHUS HANPSHKEHUM TP MOCIEI0BATEIbHOM COEIMHEHUN IBYX
PE3UCTOPOB.

9. IIpoBepka mpaBwiia Juisi CUIIBI TOKA IIPU MAPAJUIEIIBHOM COEIMHEHUHN PE3UCTOPOB.

10. Onpenenenue pabOTHI AIEKTPUUECKOIO TOKA, UJIYILIEr0 Yepe3 PE3UCTOP.

11. OnpeneneHne MOIHOCTH 3IEKTPUUYECKOT0 TOKA, BBIIEISEMON Ha PE3UCTOPE.

12. MccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HIYILLETO YEPE3 JAMIIOUKY, OT HAIIPSKEHUS Ha
HEH.

13. Onpenenenne KIIJ] HarpeBaTens.

14. MccnenoBanne MarHUTHOTO B3aMMOJICHCTBHS IIOCTOSIHHBIX MArHUTOB.

15. 3yyeHre MarHuTHOrO IOJIsI TOCTOSHHBIX MAarHUTOB NpU HUX OOBEAMHEHUU U
pa3JeIeHun.

16. MccnenoBanue JENCTBUS DJIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbIThI, IEMOHCTPUPYIOILIUE 3aBUCUMOCTb CHJIbI B3aUMOJIEUCTBUSI KaTYIIKH C TOKOM U
MarHuTa oT CHJIbl TOKa U HaIlPaBJIEHUS TOKA B KaTYIIIKE.

18. M3y4eHue AeMCTBHSI MArHUTHOTO MOJI HA IIPOBOJHUK C TOKOM.

19. KoHcTpyHnpoBaHue 1 n3ydeHue paboThl 3J1€KTPOIBUTATES.

20. N3mepenne KI1/] anexTpoaBurareabHON YCTaHOBKH.

21. OnbITHl MO HMCCIIEAOBAHUIO SIBJICHHS 3JIEKTPOMATHUTHONW WHAYKLIHMU: HCCIETO0BAaHUE
M3MEHEHUH 3HaYeHMsI U HalpaBJI€HUS MHAYKIIMOHHOTO TOKa.

9 KIIACC

Pa3nen 8. Mexanuveckue siBJICHUS.
Mexannyeckoe nBrmkeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCHTEIBHOCTh
MEXaHWYECKOTO JBHKEHHs. PaBHOMEpHOE mpsAMoONMHENHOEe JBMXKeHHE. HepaBHOMepHOE

HpHMOHHHCﬁHOG JIBHUKCHUC. CpGI[HHH U MIHOBCHHAs CKOPOCTH TCJia IMPU HCPABHOMCPHOM
JBHKCHUU.
VYckopenue. PaBHOyckopeHHOE mpsiMoiinHeliHOe BkeHne. CBoOoaHoe manenne. OnbITh

I'annnes.

PaBHOMepHOE nBMXXKEHUE MO OKpykHOCTH. Ilepnon u wactora obpamenus. Jluneitnas u
YIJI0Bast CKOPOCTH. LIEHTpOCTpEMUTENBHOE YCKOPEHHE.



ITepssiii 3akon HeroTona. Bropoii 3akoHn Hetorona. Tpetuit 3akon Herortona. [lpunimn
CYNEPIO3UINU CUJL.

Cuia ympyroctu. 3akoH ['yka. Cuiia TpeHMs: cujia TPEHUSI CKOJIbKEHHUS, CHJIa TPEHHS
MIOKOS1, APYTUE BUbI TPEHUSI.

Cuna TSKECTH W 3aKOH BCEMHUPHOTO TSTOTEHUS. YCKOPEHHE CBOOOIHOrO TMaJeHUS.
JBuxenue rianer Bokpyr Coinnua. [lepBas kocMuueckasi ckopocTs. HeBeCOMOCTb 1 eperpysKu.

PaBHoBecue MarepuanbHOM TOuku. AOCOIIOTHO TBEPAOE Teno. PaBHOBecue TBEPIOTO Tea
C 3aKpEIIEHHON OChIO BpauieHuss. MomeHT cuiibl. LleHTp TshkecTu.

Nmnynsc Tena. M3menenune umnyinbsca. MMnynbe cuiibl. 3aKOH COXPAaHEHHS! HWMITYJbCA.
PeaktuBHOE NBHXKEHUE.

Mexanuueckasi pabora U MOUIHOCTb. PaboTa cui TsDKECTH, ynpyroctd, TpeHus. CBsi3b
sHepruu U paboTel. [loTeHIManbHas SHeprus Teja, MOJHSATOrO HaJ TMOBEPXHOCTHIO 3EMIIU.
[ToTenuumanbHas 3Heprus cxxaroil npyxunbl. Kunernueckas sneprus. Teopema 0 KHHETUYECKOU
SHEPruu. 3aKOH COXPAaHEHHS] MEXaHUYECKON IHEPIHUH.

Hemoncmpayuu.

1. HaGmroneHue MexaHU4ecKOro JBUKEHHS Tella OTHOCUTEIBHO Pa3HBIX TeNl OTCUETA.

2. CpaBHeHME MyTEH U TPACKTOPUM JBUKEHUSI OJHOTO M TOrO K€ Telda OTHOCUTEIBHO
pa3HBIX TEJI OTCUETA.

H3mepeHune cKopocTy U YCKOPEHHUS IPSIMOJIMHENHOTO IBUKEHHUSI.

HccnenoBanue Npu3HakoB PaBHOYCKOPEHHOTO JIBUKEHHUSI.

HaOGnronenue 1BUXKEHUs Tea 1o OKPYKHOCTH.

HaOnronenne MexaHMUYeCKUX sIBJICHUH, MPOUCXOAAIINX B cucTeMe oTcuéra «Tenexka»
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBM’KEHHH OTHOCUTENIbHO KaOUHeTa (PU3UKH.
3aBUCHMOCThH YCKOPEHHMS TeJla OT MaccChl Tela U IeUCTBYIOIIEH Ha HETO CHUJIBL.

o AW

8. HabGmroneHune paBeHCTBA CHIT IPU B3aUMOJICUCTBUU TEll.

9. H3smenenue Beca Teia IpU YCKOPEHHOM JBHYKEHUU.

10. Ilepenaya umIynbca npu B3aMMOJIEUCTBUM TE.

11. IlpeoOpazoBaHust SHEPTUU IPU B3aUMOJICHCTBUU Te.

12. CoxpaHeHue UMITYJIbCca IPU HEYIPYTOM B3aUMOAECHCTBUH.

13. CoxpaHeHue UMITyJIbca IPU a0COMIOTHO YIPYTOM B3aUMOJEHCTBHH.

14. HaGmroienne peakTUBHOTO JIBHKCHHS.

15. CoxpaHeHre MEXaHUYeCKOM SHEPTUU IPU CBOOOJHOM A ICHUH.

16. CoxpaHeHne MEXaHUYECKOW YHEPTUH NPH IBUKEHUU TeJla MO IEHCTBUEM NPY>KUHBI.

Jlabopamopuvie pabomul u onvimel.

1. KoHcTpyupoBaHuMe TpakTa sl pa3rOHAa M JAJbHEHIIErO0 PAaBHOMEPHOTO JABMKEHUS
HIapHUKA WM TEJIEKKH.

2. OmnpezneneHue CpeaHEW CKOPOCTU CKOJBKEHHUS OpycKa WM JBHXKEHHS IapHUKa 0
HAKJIOHHOM INIOCKOCTH.

3. OmpezneneHue YCKOpEHHUs Tejla NPHU PABHOYCKOPEHHOM JBMXXEHMM IO HAKJIOHHOMN
IIJIOCKOCTH.

4. VccnepoBaHue 3aBUCUMOCTHU IYTH OT BPEMEHHU MPU PaBHOYCKOPEHHOM JIBUYKEHUU Oe3
Ha4yaJbHOU CKOPOCTH.

5. TIpoBepka rumoTe3bl: €Ciy MpU PAaBHOYCKOPEHHOM JIBKEHUHU 0€3 HayallbHOW CKOPOCTH
IIyTH OTHOCATCS KAK PsJL HEYETHBIX YHCET, TO COOTBETCTBYIOIINE IPOMEKYTKH BPEMEHU
OJIMHAKOBBI.
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6. HccnenoBaHue 3aBUCHMOCTH CHJIBI TPEHHUS CKOJIBKEHHS OT CHJIbl HOPMAJIBHOIO
JIaBJICHUSL.

7. Omnpenenenue k03 PUIMECHTA TPSHUS CKOIBKCHUS.

8. Omnpenenenue XECTKOCTH MPYKUHBL.

9. Ompenenenue pabOThl CHJIBI TPEHHs MPU PABHOMEPHOM JBIJKEHUU Tela 0

TOPU30HTAIILHON TOBEPXHOCTH.
10. Onpenenenne pabOTHl CHIIBI YIPYTOCTH TPU MOABEME Tpy3a C HCIOIb30BAaHHEM
HETOJIBIYKHOTO U MOJIBIYKHOTO OJIOKOB.

11. M3yueHue 3aKOHA COXPAHEHUS SHEPTUH.

Pa3zgen 9. Mexanndeckue Ko1e0aHusA U BOJHEIL.

KonebarenbHoe nBmxenue. OCHOBHBIE XapaKTEPUCTUKHU KOJIEOAHUH: TEPHO, YacToTa,
aMIuTyna. MareMarudecKuil W NPY)KMHHBIM MasTHUKW. lIpeBpamieHune >sHepruu Ipu
K0JIe0aTEeIbHOM JIBH)KEHUU.

3aryxaromue konebanus. BeiHyxkneHHble konebanus. Pesonanc. MexaHnueckrue BOJHBI.
CaoiicTBa MexaHn4ecKkux BOJH. [IpononbHbIe U nonepeyHble BOIHBL. J[JIMHA BOJHBI U CKOPOCTh
€€ pacrpocTpaHeHus. MexaHn4eCcKue BOJHBI B TBEPIOM TEJIE, CEUCMUYECKUE BOIHBI.

3ByK. 'poMKOCTh 3ByKa U BeicOoTa ToHa. OTpaxkenue 3Byka. IHGpa3ByKk U yiIbTpa3ByK.

Hemoncmpayuu.

1. HaGmonenue koneGaHU Tel MO JeHCTBUEM CUJIbI TSXKECTH U CUJIbI YIPYTOCTH.
2. HaGmoaenue xosie0aHuii rpy3a Ha HUTH U HA MIPY>KUHE.

3. HalGmroneHue BbIHYXACHHBIX KOJIEOAHUN U pe30HaHCa.

4. PacmpocTtpaHeHHE MPOIOIBHBIX U TOMEPEYHBIX BOJH (HA MOIEIIH).

5. HaGmroneHue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

. AKyCTHYeCKUI pe30HaHC.

Jlabopamopnwvie padbomot u onvimol.

1. OmnpeneneHue 4acTOThl U NEproIa KojaeOaHU MaTeMaTHYECKOr0 MasTHHKA.

2. OmnpezaeneHue 4acTOThI U NepHOJa KOJeOAHUN MPY>KMHHOT'O MasiTHUKA.

3. HccnenoBanue 3aBUCHUMOCTH IEpHOJAa KoJeOaHWH MOABEUIEHHOTO K HUTH Ipy3a OT
JUTMHBI HUTH.

4. VccnenoBaHue 3aBUCHMOCTH INEpHoja KojeOaHUM MPYKUHHOTO MasTHUKAa OT Macchl
rpysa.

5. TlpoBepka HE3aBHCUMOCTH TepHOJa KOJEOAHWI Tpy3a, MOJBEIICHHOTO K HHUTH, OT
Macchl Ipy3a.

6. OMBITHL, JEMOHCTPHUPYIOIINE 3aBUCUMOCTD MEpH0/Ia KOoJIeOaHUW MPYKUHHOTO MAsITHIKA
OT Macchl Ipy3a U KECTKOCTH MPY>KUHBI.

7. W3mepeHue yckopeHHUs! CBOOOIHOTO Ma/IeHUsI.

Paszpnen 10. DnekTpoMarHuTHOE 110J1€ ¥ 3JIEKTPOMATHUTHbIE BOJIHbI.

DNEKTPOMAarHUTHOE TOJie. DJIEKTPOMAarHUTHbIE BOJIHBL. CBONCTBA 3JEKTPOMArHUTHBIX

BOJH. [lIkasa 3neKTpoMarHuTHBIX BOJIH. Mcnonb30oBaHuE 3J€KTPOMArHUTHBIX BOJIH ISl COTOBOM
CBSI3U.

DJeKTpoMarHuTHas npupoja ceeta. CKopocTh cBeTa. BoHOBBIE CBOKCTBA CBETA.

Hemoncmpayuu.

1. CBoiicTBa 3IEKTPOMArHUTHBIX BOJIH.

2. BoiHOBBIE CBOKCTBA CBETA.

Jlabopamopnwvie padbomot u onvimol.
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1. H3ydeHue CBOMCTB 3JEKTPOMAarHUTHBIX BOJIH C TOMOIIIbIO MOOMIIBHOTO TenedoHa.
Pa3nen 11. CBeToBbIe siBICHHS.
JlyueBasg moxenb cBera. Mcrounuku cera. lIpsMonuHelHOE pacnpOCTpaHEHUE CBETA.
3atmenus CosHia u JIynel. Otpaxenue cBera. [limockoe 3epkaiio. 3akOH OTpa)KEHUsI CBETA.
[Ipenominienue cBera. 3akoH mpenomiieHus: cBeta. [loHoe BHyTpeHHEe OTpaKeHUE CBETA.
Hcnonp30BaHne OJHOTO BHYTPEHHETO OTPAXKEHUS B OIITUYECKUX CBETOBOAAX.
Jlunza. Xox nyuedr B nmH3ze. Omnrtuyeckas cucrema (oToamnmapara, MHUKPOCKONA M
Teneckona. ['a3 kak onTudeckas cucreMa. bin3opykocTs U 1abHO30PKOCTb.
Pasnosxxenue 6enoro cera B ciekTp. OnbiThl HptoToHA. Clio’keHUE CIEKTPaibHBIX IIBETOB.
Hucnepcus ceera.
Hemoncmpayuu.
[TpsimonuHEetHOE pacpocTpaHeHHE CBETA.
OTtpaxxeHue cBeTa.
[Toyuenue n300pakeHUii B IIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.
IIpenomnenue ceera.
OnTHyeckuii CBETOBOI.
Xon sryueit B coOnparomiei Jnnse.
Xop J1ydeil B paccenBarolel JIMH3E.
[Tomyuenue n300pakeHU C MOMOIIBIO JTUH3.

©ONOU A WN R

. Ilpunnun nevictBus ¢oToanmnapara, MUKPOCKOIA U TEJIECKOTIA.

10. Mogaens rnasa.

11. Pa3nosxeHue Genoro cBeTa B CIEKTP.

12. [Tomryuenue 6em0ro cBeTa MPH CIOKEHUH CBETA Pa3HBIX I[BETOB.
Jlabopamopuvie pabomul u onvimel.

1. HccnenoBaHue 3aBUCIMOCTH YIJIa OTPAKEHHsI CBETOBOTO JIyda OT yrija MajaeHusl.
2. H3yueHue XapaKTEPUCTUK U300paKESHHS MPEAMETA B TUIOCKOM 3epKajle.

3. HccnemoBanue 3aBUCIMOCTH YTJIa MPETOMIICHHSI CBETOBOTO JIyda OT yIJia TMaJeHHs Ha
TPaHUIIE «BO3TYyX—CTEKIIO.

[Tomryuenue n300pakeHUii ¢ TOMOIIBbIO COOMPAIOIIEH TNH3HI.

Omnpenenenne HOKYCHOTO PACCTOSHUS M ONITUYECKON CHIIBI COOMPAIOIIEH TNH3HI.
OMBITHI 1O PA3JIOKECHHUIO OEJIOTO CBETa B CITEKT.

No wus

OnpITHl MO BOCHPUATHIO LIBETa MPEIMETOB NpU WX HAOIIOACHMM Yepe3 ILIBETOBbIE
(GUIBTPBI.

Pasznen 12. KBanToBble sIBJICeHHUA.

OmnsiThl Pesepdopna n nnanerapHas mozens aroma. Moaens atoma bopa. Mcenyckanue u
MOTJIONIEHNE cBeTa aTOMOM. KBaHThI. JInHEHYaThIe CIIEKTPHI.

PamnoaktuBHOCTh. Anbda-, Oeta- uw ramma-usnydenus. CTpoeHHE aTOMHOTO sIpa.
Hyxnonnas wmognens aromHoro sapa. Mszoronel. PaanoaktuBHble mnpeBpameHus. llepuon
[0JIypacnasa aTOMHBIX sIEP.

SAnepHble peakuuu. 3aKOHbI COXPAHEHUS 3apsIOBOTO M MAaCCOBOTO YMCENl. DHEPTrHUs CBSI3U
aTOMHBIX si7ep. CBsA3b Macchl M SHEpruu. Peakunu cunTtesa u neneHus saep. crounnky sHepruu
ConHua u 3B€37.

Snepnas sHepreTuka. JIeMCTBUA paguOAKTUBHBIX U3JIy4YCHUN HA )KUBbIC OPTAHU3MBI.

Hemoncmpayuu.

1. CnekTpsl U31y4YEHUs U MOTJIOIICHHUS.
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CriekTpbl pa3MyHbIX Ia30B.
CnexTp BoaoOpo/a.
Habumonenune tpeko B kamepe BuibcoHa.

AW

Pabota cuéryrka HOHU3UPYIOMIHUX U3TYyICHHI.
. Peructpauus uziayyeHus NpupoIHbIX MUHEPAJIOB U MPOIYKTOB.

Jlabopamopuwvie padbomot u onvimeol.

1. HaOmroeHue CIIOMIHBIX U TUHEHYATBIX CIIEKTPOB U3JTyUYECHHUS.

2. HccnenoBaHue TPEKOB: M3MEPEHUE HSHEPTUM YACTHUIBI MO TOPMO3HOMY MyTH (IO

dororpadusm).

3. HMsmepenue pagunoakTUBHOTO (hoHa.

IHoBTOpPUTEJIHbHO-000011IAI0 M MOYJIb.

[ToBTOpUTEIEHO-0000IIAOIINN MOIYITh TPEIHA3HAYCH JUISI CACTEMATHU3AIMH U 0000IIeHHUS
MIPEIMETHOTO COACPIKAHMSI M OTIBITA ACSITEILHOCTH, IPUOOPETEHHOTO IPH NU3YICHHUH BCETO Kypca
bu3nky, a Takke I MOATOTOBKM K OCHOBHOMY TOCYAapCTBEHHOMY PK3aMEHY MO (QHU3UKE IS
00y4aromuxcsi, BBIOPABIIUX 3TOT YUeOHBIA IPEIMET

[Ipu u3yueHun JaHHOTO MOYJISl PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIBI IEATETLHOCTH,
Ha OCHOBE KOTOPBIX OO€cleunBaeTcsi JOCTHKEHHE TMPEIMETHBIX UM MeTalpeaMETHBIX
IUTAHUPYEMBIX pe3ylbTaToB 0OydeHus, (opMHpyeTcs ecTeCTBEeHHOHAy4YHas TPaMOTHOCTH:
OCBOEHHME HAYYHBIX METOJI0B HCCIIEIOBAHUS SIBIICHUNA IPUPObI U TEXHUKH, OBJIAJICHUE YMEHUSAIMU
OOBSACHATH (PU3UYCCKHEC SBJICHHUS, TIPUMEHSIS TIOJTYYCHHBIC 3HAHUS, PEIIaTh 3a]a4d, B TOM YHCIIC
KaueCTBEHHBIC U IKCIIEPUMEHTAJIbHBIC.

[IpyuHUIMIIHATBHO AEATEIbHOCTHBIA XapaKTep AaHHOIO pa3zelia peaausyercs 3a CU€T Toro,
YTO 00yYaIOIUECs BBIMOIHSAIOT 33/1aHUs, B KOTOPBIX MM IMPEAaraercs:

Ha OCHOBE TMOJTYYEHHBIX 3HAaHUN PaCIIO3HABATh U HAYYHO OOBSCHATH (PU3UUECKUE SIBIICHUS
B OKpY’KarouIed MpUpOIe U MOBCETHEBHOM KU3HU;

HCIIONIb30BaTh HAayYHbIE METOJbI MCCIEAOBAHUSA (U3NYECKUX SBJICHHM, B TOM YHWCIE IS
MPOBEPKU TUNOTE3 U MOJYYEHUS TEOPETHUECKUX BBIBOJIOB;

OOBSICHATh HAy4yHbIE OCHOBBI HambOoJee BaXXHBIX JOCTHXKEHUU COBPEMEHHBIX TEXHOJIOTHM,
HaIrpuMep, MPAKTHYECKOTO UCTIOJIb30BAHUS PA3IMYHBIX HCTOYHUKOB SHEPTHH HA OCHOBE 3aKOHA
MPEBPAILCHHS U COXPAHEHUS BCEX U3BECTHBIX BUOB SHEPIHUHU.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

W3yuenue ¢Qu3Mku Ha YpPOBHE OCHOBHOrO 00IIero oOpa3oBaHMs HANpaBiIeHO Ha

JOCTHIKCHUE TMYHOCTHBIX, MCTAIIPCAMETHBIX U ITPECAMETHBIX 06pa3OBaTeHBHBIX PE3YIbTATOB.

B pesymbraTte wu3ydeHus (U3MKM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUSA Y

oOyuarorierocst Oynyt c(hOpMUpPOBAHBI CIEYIOIINE JTNYHOCTHBIE PE3YJIbTAThl B YACTH:

1) maTprMoOTH4€eCKOro BOCIIUTAHUS

— MPOSBIICHHE UHTEPECA K UCTOPHU M COBPEMEHHOMY COCTOSIHHIO POCCHIMCKOH (hr3nyecKoi
HayKH;

— LIEHHOCTHOE OTHOILIEHHUE K IOCTHKEHUSM POCCUICKUX YUEHBIX--(DU3HKOB;

2) rpaIaHCKOI0 1 TyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

— FOTOBHOCTh K aKTHBHOMY YYaCTHIO B OOCYKJICHHH OOIMIECTBEHHO 3HAUYUMBIX U dTHUYECKUX
po0JieM, CBA3aHHBIX C MPAKTHUYECKUM IPUMEHEHUEM JOCTHKCHUH PU3UKU;

— OCO3HaHHE BaXHOCTU MOPAJIbHO--3TUYECKUX MPUHIIUIIOB B ACSITEILHOCTH YUEHOTO;

3) 3cTeTH4eCcKOro BOCIMTAHMSA:

— BOCHPUATHE ICTETHUYECKUX KA4eCTB (PM3MYECKON HAyKH: e€ TapMOHHYHOTO TOCTPOCHUS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 TO3HAHHUA:

— OCO3HAaHHE IEHHOCTU (U3MUYECKON HAyKH KaK MOIIHOTO MHCTPYMEHTa MO3HAHWS MHUpA,
OCHOBBI Pa3BUTHs TEXHOJIOTHH, BaKHEHMIIIEH COCTABISIONIEH KYJIbTYpHI;

— pa3BUTHE HAYYHOH JIF0O03HATENBHOCTH, UHTEPECA K UCCIIEI0BATEIbCKON AESITEIbHOCTH;

5) popmupoBaHus KyJbTYpPbI 310POBbS 1 SMOLMOHAJIBHOI0 0JIArONMONYYHs:

— OCO3HAHME LIEHHOCTU 0€3011acHOro 00pasa *KHU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MUDE,
BaXHOCTH ITPaBUJI O€30IACHOTO MOBEIECHUS Ha TPAHCIOPTE, HAa 10pOrax, ¢ JEKTPUUECKUM U
TEIJIOBBIM 00OPY/I0BAaHUEM B JIOMAIIHUX YCIOBHUSX;

— c(hOpMUPOBAHHOCTH HABBIKA pe(IEKCUH, TPU3HAHNUE CBOETO MIPpaBa Ha OMIMOKY U TaKOTO K
IIpaBa y Apyroro 4ejaoBeKa;

6) TpyA0BOro BOCIIUTAHUSA:

— aKTHUBHOE y4acTHE B PEIIEHHM MPAKTHUYECKHX 33/a4 (B paMKax CeMbH, 00pa3oBaTeIbHON
OpraHM3aliu, TOpoAa, Kpas) TEXHOJIOTUYECKOM U COIIMAIbHOM HAaIIPaBI€HHOCTH, TPEOYIOLINX
B TOM 4HCJIe U GU3NUECKUX 3HAHUI;

— UHTEpeC K MPAKTUYECKOMY U3yYEHHIO NMPO(eccHii, CBI3aHHBIX C (PH3UKOM;

7) 3IK0I0THYECKOr0 BOCTIMTAHUSA

— OpHUEHTalus Ha TNpUMEHeHHe (QU3MUECKUX 3HAHUM MJs pemieHus 3ahady B 00JIaCTH
OKpY>Karolllel cpe/ipl, INIAHUPOBAHMSI TOCTYIIKOB M OLIEHKH MX BO3MOXKHBIX TOCIEACTBUM JIs
OKpY>KaloIlle Cpeibl;

— 0CO3HAHME TI00aLHOTO XapaKTepa SKOJIOTHYECKUX MPOoOJIeM U MyTel UX pelIeHus;

8) apanTanum K U3MEHSIOMUMCS YCJIOBUAM COIMATBHON U IPUPOIHOM Cpeabl:

— TOTpeOHOCTh BO B3aUMOJCHCTBUM TPU BBIOJHEHUH HCCICIOBAHUA U TPOEKTOB
(bu3nyecKoil HaNpPaBICHHOCTH, OTKPBHITOCTh OMBITY U 3HAHUSAM APYTHUX;

— NOBBILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTHU Y€PE3 NIPAKTUUECKYIO AEATEIbHOCTD;

— moTpeOHOCTh B (POPMHUPOBAHUHM HOBBIX 3HAHWK, B TOM uucie (OPMYIHPOBATH HJIEH,
MOHSITHSL, TUTIOTE3bI O (PU3NUYECKUX O0BEKTaX U SIBICHUSX;
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® — OCO3HaHHE JACPUIIUTOB COOCTBEHHBIX 3HAHUA U KOMIIETCHTHOCTEH B 001acTH (PU3HKH;

® — [UIAHMPOBAHUE CBOETO PA3BUTHUS B MIPHOOPETEHUU HOBBIX (PU3UUECKUX 3HAHUM;

® — CTPpEMIICHUE aHAJIIM3UPOBATh U BBIABIIATH B3aUMOCBA3U IMIPUPOIHL, 06H_I€CTBa U 3KOHOMMKH,
B TOM YHCJIC C HCIIOJIb30BAHUEM (1)I/I3I/I‘I€CKI/IX 3HaHI/II71;

e — OIICHKAa CBOMX JEWCTBUH C YYETOM BIIMSIHUS HA OKPYKAIOILYIO Cpely, BO3MOKHBIX
r7100aJIbHBIX MOCJIEACTBUH.

METANPEIMETHBIE PE3YJIbTATHI

B pesynpTaTe OCBOEGHMSI MpOrpaMMbl IO (U3MKE HA YPOBHE OCHOBHOTO OOILEro
oOpa3oBanusi y oOyuatomierocsi Oyayr cpopMUPOBaHbI MeTampeAMeTHbIe pe3yJbTaThl,
BKJIIOUAIOLIME TI03HABATEJbHbIE YHHUBEpCaJbHblE Y4eOHbIE JEHCTBUS, KOMMYHUKATHBHbIE
YHUBEpCaJIbHBIE YUeOHBIC IEHCTBHS, PETYIATUBHBIC YHUBEPCAIbHbBIC YIeOHbBIC NEHCTBHUS.

Ilo3HaBaTe/IbHBbIE YHHMBepCAIbHbIe yYeOHbIe AeiicTBUS

ba3oBble JJornveckue aelcTBUSA:

BBISIBIISITh M XapaKTEPU30BaTh CyIIECTBEHHBIC TIPU3HAKNA OOHEKTOB (SIBJICHHIA);
yCTaHABJIMBATh CYNIECTBEHHBINH MPU3HAK KJIacCH(PUKALNK, OCHOBAHUS AJIsi 0000IIeHUS
Y CPaBHEHHUS;

BBISIBIISITH 3aKOHOMEPHOCTH M TPOTUBOPEYHS B pacCMaTpUBAEMbIX (PAaKTax, TaHHBIX U
HaOJIOICHUSX, OTHOCSAIIMXCS K (PU3HMUECKUM SBIICHHSIM;

BBISIBIISITH TIPUYNHHO--CJICICTBEHHBIE CBSI3W TPU HM3YYCHUH (PU3MUECKUX SBICHUN WU
NPOIIECCOB, JIENIaTh BBIBOABI C HCIOIB30BAHUEM JIEAYKTUBHBIX M HWHIYKTHBHBIX
YMO3aKJIFOYEeHUH, BEIIBUTATh THIIOTE3bI O B3AUMOCBS3IX (PU3NYECKUX BEITUUNH;
CaMOCTOSITENILHO BBIOMPATh Cr10co0 peleHns yueOHo (pu3ndeckoil 3a1aun (cpaBHEHUE
HECKOJIbKMX BapHaHTOB pEIICHHs, BBIOOp HamOoiee NOIXOAAIIETO € YYETOM
CaMOCTOSITENIbHO BbIJICTIEHHBIX KPUTEPUEB).

Ba3oBbIe ncciaenoBaTenLCKHeE AeliCTBUA.

WCITOJIH30BaTh BOIMIPOCHI KaK UCCIIEI0BATEIBCKII HHCTPYMEHT TTO3HAHNS,

MIPOBOAMTH IO CAMOCTOSITEIHHO COCTABJICHHOMY IIJIaHY OIIBIT, HECTIOXKHBIA (PU3UMUECKUIN
AKCIIEPUMEHT, HEOOIbIIIOE UCCIeI0OBAaHNE (PU3UUECKOTO SIBIICHHUS,

OIICHMBAaTh Ha NMPUMEHUMOCTh M JOCTOBEPHOCTh MH(OPMAIMIO, MOJYYEHHYIO B XOJ€
MCCJIEI0BAHUS WM SKCIIEPUMEHTA;

CaMOCTOSATENbHO  (popMynupoBaTh OO0OOIIEHUST W  BBIBOJABI 1O  pe3yjabTaTaM
MPOBEEHHOTO HAOIIOIEHUS, OTIBITA, UCCIICOBAHNUS;

MIPOTHO3UPOBATH BO3MOXKHOE JTajbHEHIIIee pa3BUTHE (HU3UUIECKUX MPOIIECCOB, a TAKKE
BBIIBUT'aTh NPCAIIOIOXKCHUS 00 nx Pa3BUTHHU B HOBBIX YCJIOBUAX U KOHTCKCTaXx.

Pabora ¢ undopmaumeii:

NPUMEHSTHh pa3jIMyHble METO/bl, MHCTPYMEHTHl M 3allpoChl MpPHU IMOHMCKE U OTOOpe
WH(OpPMAIUU WM TaHHBIX C YIETOM MPEIIOKEHHON yueOHOM Pu3nUecKor 3a/1auu;
aHAJTM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATh WHPOPMALIUIO PA3TUUYHBIX
BUIOB ¥ OPM TIPEICTABICHHUS;
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CaMOCTOSTEIIbHO BBIOMpPATh ONTUMAIbHYIO (OpMY MpencTaBlIeHUS WHPOpMAUA U
WLTIOCTPUPOBATh pElIaeMble 3aJla4d HECIOKHBIMH CXEMaMH, JUarpaMMaMHd, WHOU
rpaduKoif 1 UX KOMOMHAIIHSIMH.

KOMMyHHKaTHBHbIe YHuBEpCaJdbHbLIC yqeﬁnble aelcTBUA:

B XoJe OOCyXIeHHs Y4eOHOTO Marepuana, pe3ylbTaToB JabopaTOpHBIX pPaboOT U
IPOEKTOB 33/1aBaTh BOIIPOCHI IO CYHIECTBY 00CYKIaeMOI TEeMbI U BBICKA3bIBATh UJIEH,
HalleJIeHHBIE Ha PELICHUE 3aJaull U TMOoAep KaHie 01arokKeaaTeIbHOCTH OOIICHHS;
CONOCTABIATH CBOM CYXJAEHHS C CYXKACHHSIMH JpYrUX YYacTHHKOB JHAaJora,
OOHapY)KMUBATh PA3JIMUUE U CXOACTBO MO3UIIHIA;

BBIPAXKAaTh CBOIO TOUKY 3PCHHUS B YCTHBIX U MMHCHbMEHHBIX TEKCTaX;

NyOJMYHO  TIPENCTABIATH  PE3YJNbTAaThl  BBHINOJHEHHOTO  (M3MYECKOrO  ONbBITA
(9KCTIEpHMEHTA, HCCIICIOBAHUS, IPOCKTA);

NOHUMATh U UCIIOJIb30BATh NPEUMYIIECTBA KOMAaHIHOM M HHIMBUAYaJIbHON paObOTHI IpU
peLIeHUH KOHKPETHOH (PU3NUECKOM MPOOIEMBL;

NPUHUMATh eI COBMECTHOW JEATENbHOCTH, OpPraHU30BHIBATH JEHCTBUS 1O €&
JOCTHKECHUIO: PACIpeNeNIsATh PO, 00CYXKIaTh MPOIECCH U PE3yJIbTaThl COBMECTHOM
paboTb1, 06001I1aTh MHEHHS HECKOJIBKUX JIFO/ICH;

BBINOJIHATh CBOIO YacTh Pa0OTHI, JOCTHUTas KaueCTBEHHOTO pe3yjbTaTa MO CBOEMY
HaIlpaBJICHHUIO U KOOPJAUHHPYSA CBOU HeﬁCTBHﬂ C APpYTMMHU YWICHAMU KOMAaHbI;
OLICHMBATh KaY€CTBO CBOETO BKJIaJa B OOLIUI MPOIYKT 10 KPUTEPHSIM, CAMOCTOSITEIIbHO
c(hopMyITUPOBAaHHBIM YYACTHUKAMH B3aHMOICHCTBHSI.

PeryasituBHbIe yHHBepcaJbHbIe y4eOHbIE 1eCTBUSA

Camoopranusanus:

BBISIBJISITH IPOOJIEMBI B JKU3HEHHBIX U YYEOHBIX CUTYalUsIX, TPEOYIOMUX JUIsl peLICHU
(bu3nyecKuX 3HaAHMI;

OpUEHTUPOBAThCSA B Pa3IMUHBIX MOAXOAAX MNPUHATHS pEIIeHUN (MHIUBUAYAIbHOE,
INPUHITHE PELIEHUs B TPYIIE, IPUHATHE PELICHUN IPyNIo);

CaMOCTOSITENIbHO COCTABJISITh AJTOPUTM pelIeHUs (U3NYECKOM 3aiayd WM IJIaHa
UCCIICIOBAaHMUSl C Y4ETOM MMEIOLIMXCS PECYpCOB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHPOBATh IIPEIIaraéMble BAPUAHTHI PEILICHNN;

JienaTh BHIOOp M OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

CﬂMOKOHTpOJ’Ib, AMOLMOHANbHBIA HHTEJLJIEKT:

J1aBaTh a/ICKBaTHYIO OLICHKY CUTYallUH U IpeJyIaraTh IUIaH €€ NU3MEHEHMS],

OOBSICHATH PUYMHBI TOCTHKEHUS (HEOCTHKEHUS ) pe3yJIbTaTOB JIEATEIbHOCTH, J]aBaTh
OLICHKY TPHUOOPETEHHOMY OIIBITY;

BHOCHUTbH KOPPEKTHUBBI B JIEATEIBHOCTH (B TOM YHCIIE B X0/ BBITOJHEHHUS (PU3NUECKOTO
UCCIICIOBAaHUST WJIM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBHCTB, W3MEHMBIIUXCS
CUTYallUii, YCTAHOBJIEHHBIX OMIMOOK, BO3HUKIIIUX TPYAHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTAaTa LEIH U YCIOBUIM;

CTaBUThH ce€0s1 Ha MECTO JAPYrOro YeJOBEKa B XOJE CIOpa MM JTUCKYCCUU HA HAYYHYIO
TE€My, IOHMMATh MOTUBBI, HAMEPEHUS U JIOTUKY APYroro;
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npu3HaBaTh CBOE MpaBO Ha OMIMOKY MNpU pemeHuH (U3NYECKUX 3a7ady WId B
YTBEPKACHUSIX HA HAYYHBIE TEMbI M TAKOE K€ MPaBO JPYToro.

INPEJIMETHBIE PE3YJIBTATbBI

K xonny oOyuenuss B 7 KJjacce mpeIMeTHbIE pe3yabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpaxatb cHOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHUI:

UCTOJIb30BaTh TOHATHS: (U3UYECKUE ¢ XUMHUYECKHE SIBIICHHS, HaOIIOJCHHUE,
9KCHEPUMEHT, MOJElb, TUIIOTE3a, €IUHHIBI (PU3MUECKUX BEIMYUH, aTOM, MOJEKYIa,
arperaTHbIC COCTOSHUS BelecTBa (TBEPIOE, KHMIKOE, razoo0pa3zHoe), MEXaHUYEeCKOoe
JIBUKEHHE  (paBHOMEpHOE, HEpaBHOMEPHOE,  MpPSIMOJMHEIHOE),  TpaeKTopus,
paBHOAEHCTBYIOIIast cuia, aedopmanus (ynpyras, IUIacTHUYECKas), HEBECOMOCTb,
COOOLIAIOIIUECS COCYIbI;

pasnuyats sBieHus (auddys3us, TeI0BOe IBMKEHHE YaCTULl BEIECTBA, PABHOMEPHOE
JIBIDKEHUE, HEPaBHOMEpPHOE JBI)KEHUE, MHEPLUs, B3aUMOJICHCTBUE Tell, paBHOBECHE
TBEPABIX TEJN € 3aKPEIUIEHHOMN OChIO BpallleHUs, Iiepeaya AaBJIeHUs TBEPAbIMU TEIAMU,
KHUJIKOCTSIMH ¥ Ta3aMu, aTMoc(epHOe JaBlicHHE, IUIaBaHWE TeJ, TNPEBPALICHUS
MEXaHUYECKOM SHEprun) 1o ONUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UUYECKOe SIBICHUE;

pacro3HaBaTh NPOSIBICHUE U3YUYCHHBIX (PH3MUECKUX SBICHUI B OKPY)KAIOIIEM MHpE, B
TOM 4ucie (PU3NYECKHE SIBICHUSA B IMPHUPOAE: NMPUMEPHI ABHKEHHUS C PA3IUYHBIMU
CKOPOCTSIMH B JKMBOW M HEXHUBOU NPUPOJAE, ACHCTBUE CWIBI TPEHHS B NPUPOJAE U
TEXHUKE, BIMSHUE aTMOC(EpPHOro AABICHMS Ha XXUBOW OpPraHu3M, IUIaBaHHE pPbIO,
pblYary B TeJe YelOoBeKa, MPU 3TOM MEepeBOIUTH MPAKTUUYECKYIO 33Jauy B y4eOHYIO,
BBIJIETISITH CYIIECTBEHHbIE CBOWCTBA (TIPU3HAKH) (PU3NUECKUX SBIICHUI;

ONMCHIBATh U3yUYEHHbIE CBOMCTBA TEI U (PU3NYECKHUE SBJICHUS, UCIIONIB3YS (PU3NUECKUE
BEJIMYMHBI (Macca, 00bEM, IJIOTHOCTh BEIECTBA, BPEMs, MYyTb, CKOPOCTb, CPEIHSS
CKOPOCTb, CHJIa YIPYTOCTH, CUJIa TSXKECTH, BEC TeJla, CUJIa TPEHUs, 1aBlieHue (TBEPIOTO
Tesa, >KUIKOCTH, Tasa), BBHITAJIKMBAIOLIAs CUJa, MeXaHWYeckas padoTa, MOIIHOCTb,
IUIEYO CUJIBI, MOMEHT CHJIbI, KO3()(PUIMEHT ™OJe3HOro JeHCTBUS MEXaHU3MOB,
KMHEeTHYecKass U MOTEeHUHUalbHasl DHEPrus), MpH OIMUCAHUU MPaBUIBHO TPAKTOBATh
(bu3nYeCKUit CMBICI UCTIOIb3YEMbIX BETUYHH, X 0003HAUEHUS U €AMHULIBI (PU3UUECKUX
BEJIMYMH, HAXOAUTh (OPMYIIBI, CBS3BIBAIOIIME JAaHHYIO (DU3MYECKYIO BEIMYHHY C
JPYTUMH BEITUYMHAMH, CTPOHUTH TpadUKU H3YyYEHHBIX 3aBUCUMOCTEH (u3nueckux
BEJIMYUH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3HUECKUE SIBICHUS U ITPOLIECCHI, HCIIONb3YsI TpaBHIia
CJIOKEHHMsI CHJT (BJIOJIb OJIHOM IpsiMoit), 3akoH ['yka, 3akon Ilackains, 3akon Apxumena,
MpaBUJI0O paBHOBecHs phiuara (OJ0Ka), «30J0TO€ TIPABUIIO» MEXAHWKH, 3aKOH
COXpaHEHMsI MEXaHMYECKOW SHEPrHM, NMPH 3TOM J1aBaTh CIOBECHYIO (POpPMYIHUPOBKY
3aKOHA U 3aIlMChIBaTh €r0 MaTEMATUUECKOE BBIPAKEHMUE;

OOBACHATH (PU3MUECKUE SBJIECHUS, IPOLIECCHI U CBOMCTBA TEJI, B TOM YHCIIE U B KOHTEKCTE
CUTyallull  IPAaKTUKO-OPUEHTHPOBAHHOIO  XapaKTepa:  BBIABIATH  IPUYHUHHO-
-CJICJICTBCHHBIC CBS3H, CTPOUTH OOBICHEHHUE U3 | —2 JIOTHYECKUX II1aroB C OMOPOi Ha 1—
2 W3YYCHHBIX CBOMCTBA (U3MYECKUX SBJICHUH, (U3MYECKUX 3aKOHA WU
3aKOHOMEPHOCTH;
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pemarh pacuéTHbIe 3a7aun B 1—2 JCHCTBUA, WCHOJB3yS 3aKOHBI M (DOPMYIIBI,
CBs3bIBaIOIIME (PU3NUECKHE BEIMYMHBI: HA OCHOBE aHAJIM3a YCIOBUS 331a4H 3aHChIBATh
KpaTKOE YCJIOBHE, IMOJCTaBIATh (DU3MUECKHE BEIUYHHBI B (POPMYJIBI U MPOBOIUTH
pacyéTbl, HAXOAWUTH CIPABOYHBIC JaHHbIE, HEOOXOAWMBIC /IS peIIeHUs 3anad,
OILICHUBATh PEAIMCTUYHOCTh MOTYyYECHHON (HHU3UUECKOI BEIMYMHBL;

pacro3HaBaTh NPOoOJIEMBbl, KOTOPHIE MOKHO PELIUTH ITPH TOMOIIH (PU3NYECKUX METOJIOB,
B OIMCAaHUU HCCJIENIOBAHUS BBIICIATH MPOBEpsieMOE MPEANOIoKeHHe (TUIOTE3Y),
pa3ianyaTh ¥ UHTEPIPETUPOBATH MOJTYYCHHBIH pe3ylbTaT, HAXOAUTH OLIMOKU B XO7e
OIbITA, JIEJAaTh BBHIBOJIBI I10 €70 PE3YJIbTaTaM;

MIPOBOJIMTH OMBITHI IO HAOIOMCHUIO (PU3NYCCKUX SBICHUN WM (PU3NICCKUX CBOHCTB
Ted:  (OPMYIIMPOBATH TPOBEPSIEMbIE NPEANONIOKEHUS, COOMPaTh YCTaHOBKY U3
NPEIOKEHHOTO 000PYAOBaHUS, 3aIUCHIBATH XOJI OIBITAa M (POPMYITUPOBATH BHIBOIBI;
BBITIOJHATH NPSIMbIE U3MEPEHHs PACCTOSIHUSI, BPEMEHHU, Macchl Tena, 00bEMa, CHIIBI U
TEMIEPATyphl C UCMOJIH30BAHUEM aHAJIOTOBBIX W LU(POBBIX MPUOOPOB, 3aIMUCHIBATH
MOKa3aHus TpUOOPOB C YUETOM 33JaHHON aOCOIIOTHOM MOTPEUTHOCTH U3MEPEHHIA;
IIPOBOJUTH MCCIICOBAHUE 3aBUCUMOCTH OJHOW (DPM3NYECKON BEIMYMHBI OT JIPYToil ¢
HCIOJIb30BaHUEM MPSMBIX U3MEpPEHUH (3aBUCUMOCTH ITyTH PABHOMEPHO JBUKYIIETOCS
TeJa OT BPEMEHU JBUKEHUS TEJa, CUJIbI TPEHUS CKOJIbKEHHUs OT Beca Tella, KaueCTBa
00pabOTKM TOBEPXHOCTEH Tel ¥ HE3aBUCHUMOCTH CHJIBI TPEHHUS OT IUIOMAan
CONPUKOCHOBEHUS TEJ, CHJIbl YIIPYTOCTU OT YIJIMHEHHUS MPYKUHBI, BHITAJKUBAIOLIEH
CHJIBI OT O0BEMa MOTPYKEHHOM YacTH Tela W OT IUIOTHOCTH JKUIKOCTH, €&
HE3aBUCHMOCTH OT IUIOTHOCTH Teja, OT INIyOWHBI, HA KOTOPYIO MOTPYKEHO TeJo,
YCIIOBUM IJIaBaHUSl Te€Jd, YCIOBUHM paBHOBECUS pblyara M OJIOKOB), y4yacTBOBaTh B
IUTAHUPOBAaHUM y4eOHOTO HCCIIENOBaHMS, COOMpaTh YCTAHOBKY U  BBHITIOJTHSTH
U3MEpEeHHs, cleaysl MPeUIOKEHHOMY IJIaHy, (PUKCHpPOBATh PE3yNbTaThl MONYYEHHOMN
3aBUCUMOCTH (PU3MUECKUX BEJIMYHMH B BUJIE MTPEAJIOKECHHBIX TaOIUI] U TpadUKOB, Je1aTh
BBIBO/JIbI 110 pE3YJIbTaTaM UCCIIEIOBAHMS;

MPOBOANTH KOCBEHHBbIE H3MEpeHUs (PU3NYECKHMX BEIUYUH (TUIOTHOCTH BEIIECTBa
JKUJKOCTH W TBEPAOrO Tejla, CWila TPEHHsI CKOJIBKEHHMs, [JaBJICHHWE BO3/1yXa,
BBITAJIKMBAIOIIAsl CHUJIA, JEHUCTBYIOIIAs Ha TMOrPYXKEHHOE B KUAKOCTh TEJO,
KOX((UIIMEHT TOJIE3HOTO JEHCTBHUS MPOCTHIX MEXAaHWU3MOB), CIEAYS MPEIIOKEHHON
WHCTPYKIIUU: TPH BBITOJTHECHUH U3MEPEHUNM COOMPATh IKCIIEPUMEHTAIBLHYIO YCTAaHOBKY
Y BBIYHCIIATH 3HAYCHUE NICKOMOW BEJIMYUHBI;

coOnrofaTh TMpaBuja TEXHUKKM O€30MacHOCTH TMpu pabore ¢ 1abopaTOpHBIM
00opy0BaHUEM;

YKa3bIBaTh MPUHIMIBI JCHCTBUS MPHOOPOB U TEXHUYECKHX YCTPOWMCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOIIAIOIINECS COCYIbI, 0apOMETp, phlyar, MOJABMKHBIN U
HETOJIBIKHBIN OJIOK, HAKIIOHHAS TIOCKOCTb;

XapaKkTepU30BaTh MPUHIMIBI JEHCTBUS M3YYCHHBIX MTPHUOOPOB M TEXHHUYECKUX
YCTPOMCTB C ONOpPOM Ha HX ONMCAaHMA (B TOM 4YHCIE: MOAUIUIHUKH, YCTPOHCTBO
BOJIONIPOBOJAA, THUJPABIMYECKUN IMPECC, MAHOMETP, BBICOTOMEp, IMOPIIHEBOM HAcCoC,
apeoMeTp), MCIONB3Ysl 3HAHUSA O CBOMCTBAaX (PM3WUYECKHUX SIBJICHUH M HEOOXOIUMBIC
¢dusznyecKre 3aKOHbI U 3aKOHOMEPHOCTH;

NPUBOJIUTH TMPUMEPHl (HAXOMUTh HMHPOPMAIMIO O TMpUMepax) MPAKTHIECKOTO
UCTIONIb30BaHUsl (DM3MYECKUX 3HAHWKA B TOBCEAHEBHOW JKM3HHM [UISI OOECTIeUeHUS
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0e30MacHOCTH TPU OOpaleHUH C NpUOOpaMH W TEXHUYECKUMH YCTPONCTBAMH,
COXpaHEHMsI 370pOBbsi M COOJIIOJIEHHS HOPM OSKOJOTMYECKOI'O IIOBEACHMS B
OKpYXKarolleH Cpese;

OCYIIECTBIISAITh OTOOp HMCTOYHMKOB HHGpopManuu B VHTEepHETE B COOTBETCTBUU C
3a/IaHHBIM ITIOMCKOBBIM 3aIPOCOM, HA OCHOBE UMEIOIINUXCS 3HAHUN U IyTEM CpaBHEHUS
Pa3IMYHbIX UCTOYHUKOB BBIACISITh HHGOPMAIUIO, KOTOpas SIBISIETCA MPOTHBOPEUUBON
WA MOXET OBITh HEJIOCTOBEPHOM;

UCTIOJIb30BaTh MIPU BBHIIOJHEHUHU y4eOHBIX 33JJaHUN HayYHO--TIONYJSIPHYIO JIUTEPATYPY
($U3MIECKOro coaepKaHus, CIpaBOYHbIE MaTepHalibl, pecypchl cetu IHTepHeT, BIaieTh
npuéMaMu KOHCIEKTHPOBAaHUS TEKCTa, NpeoOpa3oBaHus HHPOPMALUM W3 OJHON
3HAKOBOM CUCTEMBI B JIPYTYIO;

co3/1aBaTh COOCTBEHHBIE KPAaTKHE MHCbMEHHBIE U YCTHBIE COOOIIEHUS HA OCHOBE 2—3
HUCTOYHUKOB MHPOpPMAINK (PU3UIECKOTO COJIEPKaHUs, B TOM YHCIE MYOIUYHO AeNaTh
KpaTKue COOOIICHHSI O pe3yiIbTaTax MPOEKTOB WM YYeOHBIX UCCIIEIOBAaHUI, IPU 3TOM
IrpaMOTHO HCHOJb30BAaTh M3yYCHHBIM MOHATUHHBIA ammapaT Kypca (QH3HKH,
COIPOBOKAATh BBICTYIIJICHUE NTPE3EHTALUEH;

IIPU BBINIOJIHEHUHU Yy4YEOHBIX MPOEKTOB M MCCIENOBAHUMN paclpenesTh 00S3aHHOCTH B
rpYIIIE B COOTBETCTBUHM C MIOCTABJICHHBIMU 3a/1a4aMU, CJIEAUTH 32 BBIITOJIHEHUEM TUIaHA
NEHCTBUI, aJeKBAaTHO OIEHMBATh COOCTBEHHBIH BKJIAJ B JEATEILHOCTH TPYIIIIHI,
BBICTpAauBaTh KOMMYHUKATUBHOE B3aUMOJEHCTBHE, YUUTHIBASI MHEHUE OKPYKAIOILIUX.

K kxonny oOyuenus B 8 kJjacce mpeiMeTHble pe3yiabTaThl HA 0a30BOM YpPOBHE JOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTh Yy O0OYUaIOIIUXCSl YMEHUI:

WCIIOJIb30BaTh MOHATHUS: Macca U pa3Mepbl MOJEKYJ, TEIIOBOE ABUKEHUE aTOMOB U
MOJIEKYJ, arperaTHble COCTOSIHUS BEIECTBA, KPUCTAJUIMUECKUE U aMOp(QHBIE Tena,
HACBIIICHHBIA U HEHACBILEHHBIH Map, BIAKHOCTh BO3yXa, TEMIEPATYPa, BHYTPEHHSS
SHEPrus, TEIUIOBOW JIBUTATENb, JJIEMEHTAPHBIN AJIEKTPUUYECKUN 3apsl, IIEKTPUUECKOE
10JIe, TPOBOHUKH U TUDJIEKTPUKH, TOCTOSTHHBIN JIEKTPUUECKUHN TOK, MArHUTHOE TI0JIC;
pa3iuuaTth SIBICHUA (TEMJIOBOE pacIIUpeHHe W CKaThe, Teruionepenada, TerIoBOe
paBHOBECHE, CMauMBaHHWE, KalMWUISIPHbIE SIBJICHUS, UCHApeHUE, KOHACHCAIHS,
IJIaBJICHUE, KpUCTaJUIM3aLUs (oTBepaeBaHue), KHUIICHHE, Terjonepeaaya
(TEemIONpPOBOHOCTh, KOHBEKIUS, W3IIyUYEHHUE), DIIEKTPU3alUs Tell, B3aUMOJICHCTBUE
3apsANIOB, JEUCTBHUS DIJIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMOJCHCTBHE
MarHuTOB, JCHCTBHE MarHUTHOTO TOJS Ha MPOBOJHUK C TOKOM, DJIEKTPOMAarHUTHAs
WHIYKIUSA) [0 OINHUCAHMI0 MX XapakTEepPHBIX CBONCTB M Ha OCHOBE OIBITOB,
JEMOHCTPHUPYIOIINX JaHHOE (PUZNYECKOE SIBIICHUE;

pacro3HaBaTh MPOSBICHUE U3yUYEHHBIX (DU3UYECKUX SIBJICHUN B OKPYXKAIOIIEM MHUPE, B
TOM uyucie (U3MYeCKHe SBICHUS B TPUPOJIE: TOBEPXHOCTHOE HATSKEHHE U
KamWUIIpHBIE SIBICHUS B TIPHUPOJE, KPUCTAUIBI B mpupone, u3inydeHune ConHila,
3aMep3aHue BOJOEMOB, MOpCKHEe Opu3bl, oOpa3oBaHHE POCHI, TyMaHa, MHEs, CHera,
AIIEKTPUYECKUE SIBICHUS B aTMOC(Epe, DIEKTPUIECTBO )KUBBIX OPraHU3MOB, MATHUTHOE
noJie 3emitu, Apeiid MOI0COB, POJIb MATHUTHOTO TIOJIS JIJIS )KU3HU Ha 3eMIie, MOJIIPHOE
CUSIHUE, TpPH OSTOM IMEpPEeBOAUTh MPAKTUYECKYIO 3aJadyy B Y4eOHYIO, BBIIETATh
CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKN) (DU3UUECKUX SIBICHUI;

OTHMCHIBATh U3yUYCHHBIC CBOMCTBA TET U (PU3NYCCKUE SBICHUS, UCIIONB3Ys (PU3NIECKUE
BEJIMUYMHBI (TeMIepaTypa, BHYTPEHHSSI SHEPrus, KOJMWYECTBO TEIUIOTHI, YAENIbHas
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TEIUIOEMKOCTh ~ BEIECTBA, YyJeNbHAs TEIUIOTA IUIABJICHUA, YAEIbHAs TEIIOTa
napooOpa3oBaHus, yJAEIbHAs TEIUIOTa CrOpaHHs TOIUIMBA, KOA(PQPHUIMEHT MOJIE3HOTO
JICHCTBHS TEIJIOBOM MAILMHBI, OTHOCUTEJIbHAS BIJIAKHOCTb BO3/yXa, DJIEKTPUYECKHUU
3aps, CHJIa TOKa, JIEKTPUYECKOE HAMPSYKEHUE, COITPOTUBIICHUE ITPOBOAHMKA, YEIBHOE
COIIPOTHUBJIEHUE BEILECTBA, pa0OTa U MOLIHOCTb 3JEKTPUUYECKOTO TOKA), IPH OIUCAHUU
NPaBUIBHO TPAKTOBATH (PU3NUECKUN CMBICI UCHOIB3yEeMBIX BEIMYMH, 0003HAYCHUS U
eIMHUIBl (U3UYECKUX BEIMYUH, HAXOAUTh (POPMYIIBI, CBS3BIBAIOIIUE JTAHHYIO
(GU3NYECKyI0 BEIMYMHY C JPYTMMHU BEJIUMYHMHAMM, CTPOUTh TIpa(UKM H3yueHHbBIX
3aBUCUMOCTEH (PU3NYECKUX BEINYHH;

XapakTepu30BaTh CBOMCTBA Ted, (PU3MUECKUE SBJICHUS W TPOLECCHl, HCIOIb3Ys
OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO--KMHETUYECKOM TEOPUH CTPOEHMSI BEIIECTBA,
IPUHLINII CYIIEPIO3ULIMH [T0JIeH (Ha KaYeCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsija,
3akoH OMa Ji1s y4acTka Lenu, 3akoH /xoynsa—JIeHna, 3akoH cCOXpaHeHus S3HEPTUH, U
3TOM JaBaTh CJIOBECHYIO ()OPMYJIMPOBKY 3aKOHA U 3alMChIBATh €r0 MaTeMaTH4YecKoe
BBIPaXECHMUE;

OOBSICHATh (PU3MYECKHE TMPOLECCHl M CBOWCTBA TeNl, B TOM YHCIE M B KOHTEKCTE
CUTyaluin [IPAKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBIISITH
NPUYHHHO-CJICICTBEHHBIE CBSI3H, CTPOUTH OOBsICHEHHE M3 1—2 JIOTHYECKUX MIaroB ¢
ornopoif Ha 1-2 U3y4eHHbIX CBOMCTBA (PU3NUYECKUX ABICHUN, (PU3NUECKUX 3aKOHOB WU
3aKOHOMEPHOCTE;

pemarh pacy€THble 3a7aud B 2-3 JACHCTBUS, MCNONb3ysd 3aKOHbI M (OPMYIIbI,
CBsI3bIBaOIME (PU3NYECKHE BETMUMHBI: HA OCHOBE aHAJIM3a YCIOBUS 33/1aul 3alUChIBATh
KpaTKOE YCIIOBUE, BBISBISATH HEIOCTATOK JAHHBIX JUIS PELIEHUs 3aJayd, BbIOMpATh
3aKOHBI U (OPMYJIbl, HEOOXOAUMBIE Ui €€ pEeLIeHUs], IPOBOAUTH PacyEThl U CPAaBHUBATH
HOJYy4eHHOE 3HaYeHHEe (PU3NUECKOM BETMUMHBI C U3BECTHBIMU JIaHHBIMU;

pacrio3HaBaTh poOJIeMbl, KOTOPbIE MOKHO PEIIUTh IPU MOMOIIN (PU3UUECKUX METOJIOB,
UCIIONIB3YSl OIHMCAHUE HCCIENOBAHUS, BBIACIATH IPOBEPSAEMOE IPEAINIOJIOKEHHE,
OLICHMBATh [TPaBUJIBHOCTH MOPSAKA POBEACHUS UCCIIEOBaHMS, 1E€1AaTh BHIBOJIBI;
IIPOBOAMTDH ONBITHI MO HAOJIOEHUIO (PU3NYECKUX SBJICHUN WIM (PU3NYECKUX CBOMCTB
Ten (KanwUIspHbIE SBJICHUS, 3aBUCHUMOCTb JIaBJICHHUS BO3[yXa OT €ro o0béMma,
TEMIIEPATYpPbl, CKOPOCTH MPOIIEcca OCTHIBAHUS U HarPEBAHUS MPU U3ITyYEHUU OT LIBETa
U3Iydaome (moromaroniel) MOBEPXHOCTH, CKOPOCTb HCHApeHHs BOABI OT
TEMIEPATYPbl JKUIKOCTHM U IUIOIIAAUM €€ IOBEPXHOCTH, DJEKTpHU3alus Tel U
B3aMMOJICHCTBHE 3JIEKTPUUECKUX 3apsiiOB, B3aHUMOJEHCTBHE MOCTOSHHBIX MarHUTOB,
BU3YaIM3alisl MAarHUTHBIX MOJIeH MOCTOSIHHBIX MarHUTOB, I€UCTBUS MAarHUTHOTO MOJIS
Ha TIPOBOJHUK C TOKOM, CBOMCTBAa 3JIEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOJBUTATENs
MOCTOSIHHOTO TOKa): (OpMyJIHpOBaTh TMpOBEpsiEeMblEe MPEANOI0KEHUs, COOUpPaTh
YCTAHOBKY M3 MPEUIOKEHHOrOo 00OpyAOBaHMs, ONUCHIBATH XOA OIBITa U
(bopMyIUPOBaThH BHIBOJIBI;

BBITOJIHAT NPSMBIE U3MEPEHUS TEMIIEPaTypbl, OTHOCUTEIBHOW BIa)KHOCTH BO31yXa,
CHJIBI TOKA, HANpsDKEHUS C HUCIOJIb30BAHUEM aHAJIOTOBBIX MPUOOPOB U JIATYUKOB
(¢u3nUecKUX BEIMYUH, CPAaBHUBATh pPE3YyJIbTAaThl H3MEPEHUH ¢ Y4YETOM 3aJaHHOMN
abCOIIIOTHOW MOTPEIIHOCTH;

MIPOBOJIUTh MCCJIEAOBAHUE 3aBUCHUMOCTH OJHOW (PU3UYECKON BEIMYMUHBI OT JAPYTOH C
MCIIOJIb30BAaHUEM IPSIMBIX U3MEpPEHUH (3aBUCHUMOCTb CONPOTHUBIICHUS NPOBOJHUKA OT
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€ro JJIMHBI, IJIOLAN MONEPEYHOr0 CEUEHHs U YAEIbHOIO CONPOTHBIIEHUS BEIIECTBA
NPOBOJHMKA, CUJIBI TOKA, UAYILETO Yepe3 MPOBOJHHK, OT HANPSLKEHUS Ha MPOBOIHUKE,
UCCIIEIOBAaHUE IOCIEN0BATEIbHOIO U IAPAJIEIBbHOIO COCAUHEHUN IPOBOJHHMKOB):
IUITAHUPOBATh HCCIEe0BaHUE, COOUPATh YCTAHOBKY U BBINOJHATH MU3MEPEHMs, CIeays
IPEUI0KEHHOMY IUIaHy, (PMKCUPOBATh PE3yJbTAThl MIOJYYEHHON 3aBUCHMOCTH B BHJIE
TaOIMI U TpaUKOB, AETATh BBHIBOAKI 110 PE3yJIbTaTaM HCCIIeIOBAHMUS;

IPOBOJUTh KOCBEHHBIC WM3MEPEHHUs (U3UYECKUX BEIMUYUH (yIelbHas TEIUIOEMKOCTh
BELIECTBA, COIPOTUBJIEHUE IIPOBOJHUKA, pad0OTa U MOIIHOCTH IEKTPUUYECKOTO TOKA):
IUIAHUPOBAaTh M3MEpPEHMs, COoOMpaTh SKCIEPUMEHTAIbHYIO YCTaHOBKY, CIEays
IPEJI0KEHHON MHCTPYKLUH, U BBIYUCIISITh 3HAUEHUE BEJTUUUHBL;

coOioaTh TpaBWJia TEXHUKH 0€30MacHOCTH Tmpu pabore ¢ 1abopaTOpHBIM
000pyI0BaHUEM;

XapakTepu30BaTh MPHUHIUNBI JCHCTBHS H3YYEHHBIX MPHUOOPOB M TEXHHUYECKUX
YCTPOMCTB C OHNOpPOH Ha MX OINHUCAHUA (B TOM YHCIIE: CHCTEMa OTOIUICHHUS JOMOB,
TUTPOMETp, MapoBasi TypOWHA, aMIepMETpP, BOJBTMETP, CUYETYMK DIIEKTPHUYECKON
SHEpPruM, 3JIEKTPOOCBETUTENIbHbIE MPUOOPBI, HArpeBaTeIbHbIE 3JIEKTPONPHUOOPHI
(mpuMepsl), 3JEKTPUYECKHUE MPEJOXPAHUTENIH, 3JIEKTPOMArHUT, 3JIEKTPOJABUIraTelb
IOCTOSIHHOTO TOKAa), MWCHOJb3ys 3HAaHUS O CBOMCTBaX (pU3MYECKUX SBJICHUH U
HE00X0uMBbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTBIE TEXHUYECKHUE YCTPOMCTBA M W3MEPUTENBHBIE MPUOOPHI IO
cXeMaM M CXEMaTHYHBIM PHCYHKaM (PKHUJKOCTHBIH TEPMOMETp, TEPMOC, IICUXPOMETD,
TUTPOMETp, JBUTATEIb BHYTPEHHEIO CTOpaHHUs, JIEKTPOCKOI, PEocTaT), COCTaBIATh
CXEMBI 3JIEKTPUUYECKHX IIeNel ¢ MOCIe0BaTeIbHBIM U MapauIeIbHbIM COCTUHEHUEM
3JIEMEHTOB, pa3nyasi yCIOBHbIE 0003HAUEHUS 3JIEMEHTOB IEKTPHUUECKUX LIETeH;
IPUBOJIUTH TMpPUMEPHl (HAXOIUTh MHPOpPMAIMI0 O MpHUMEpax) NPaKTUYECKOTO
UCTIOIB30BaHUST (PM3MUECKUX 3HAHWHA B TIOBCEJHEBHOW JKM3HHM IS 0OECredeHUs
0e30MacHOCTH TpU OOpalleHuH ¢ OpuOopaMH M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHMsI 3/I0pOBbSI M COOJIOJEHUS HOPM OKOJOTMYECKOTO TIOBEJCHHUS B
OKpYXKarolleu cpere;

OCYIIECTBIIATh MOUCK MHpOopMauu pusnueckoro coaepxanus B UnTepHere, Ha OCHOBE
UMEIOIMXCA 3HAHUM M MyTEM CpPaBHEHUS JIOTIOJHUTENIBHBIX HMCTOYHUKOB BBIACIATH
UHQPOPMAIINIO, KOTOPAst SBJISIETCS POTUBOPEUNBOI MM MOKET OBITH HEIOCTOBEPHO;
UCTIOJIB30BaTh TIPH BBITIOJTHEHUH y4eOHBIX 3aJJaHUN HAyYHO--TIONYJSIPHYIO JIUTEPATYPY
(U3NIECKOTO CONEPKAHUS, CIIPABOYHBIE MaTepHAaIIbI, pecypchl ceTn IHTepHeT, BIaieTh
npuéMaMu KOHCIIEKTHPOBAaHUSI TEKCTa, NpeoOpa3oBaHUs HWHPOpPMAIMM W3 OJHON
3HAKOBOM CHUCTEMBI B JPYTYIO;

co3/laBaTh COOCTBEHHblE NHCbMEHHBIE M KpaTKUE YCTHbIE COOOILIeHHs, 0000mas
UHPOPMALIUIO U3 HECKOJBKUX HMCTOYHHUKOB (DPU3UYECKOTO COAEP)KaHUs, B TOM YHUCIIE
nyOJIMYHO  TPEJCTaBISITh  Pe3yiabTaTbl MPOEKTHOM WM  HCCIEN0BATEIbCKOMN
JESITeIbHOCTH, NIPU 3TOM IPAMOTHO HMCIIOJIb30BaTh W3YUCHHBIN MOHATUHHBIN amnmapar
Kypca (pU3MKH, CONPOBOXKIATh BHICTYINICHHE IIPE3EHTAL[UEH;

OpU BBIOJHEHUHM YYeOHBIX IPOEKTOB W HCCICIOBAHUN (PU3UYECKUX MPOIECCOB
pacripenenaTe 00s13aHHOCTH B TPYIIE B COOTBETCTBHM C IOCTABJICHHBIMU 33JayaMH,
CIICIUTh 32 BBHIMOJIHEHHEM IUIaHA JEHCTBUH W KOPPEKTUPOBATh €ro, aJaeKBaTHO
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OLICHUBAaTh  COOCTBEHHBIM BKJaJ B  JEATENBHOCTb  TIPYIIBL,  BbICTpauBaTh
KOMMYHHKATHBHOE B3aMMOJICHCTBHE, TIPOSIBIISISE TOTOBHOCTh Pa3pemaTh KOH(IUKTHI.

K xonmy oOyuenust B 9 Kjacce mpeIMeTHBIE pe3yibTaThl HA 0a30BOM YpPOBHE JIOJIKHBI

oTpaxkaTb cHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSl YMEHUI:

® JCIOJIb30BaTh IMOHATHA: CHCTEMA OTCU€Ta, MaTepuajibHas TOYKA, TPAECKTOPUS,
OTHOCHUTEJIbHOCTh MEXaHUYECKOI0 JIBMXKEeHHUs, nedopManus (yrnpyras, miacTH4eckas),
TPEHHE, LEHTPOCTPEMUTEIBHOE YCKOPEHHME, HEBECOMOCTb M IEpPErpy3kd, LEHTP
TSOKECTH, a0COJIOTHO TBEPIOE TEJO, LEHTP TSHKECTH TBEPAOTO Tela, paBHOBECHE,
MEXaHUYeCKne KoiedaHWsi W BOJHBI, 3BYK, MHOPa3ByK U  yIbTPa3BYK,
9JIEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTH U
JATbHO30PKOCTh, CIIEKTPHl HCITYCKaHHWsI M TIOTJIOIIeHUus, anbda-, OeTa- U Tramma-
U3JTy4EHUs], U30TOIIbI, SACPHAs SDHEPIETUKA,

e pasnuuarh SBJICHHS (PaBHOMEPHOE M HEPaBHOMEPHOE MPSMOJMHEWHOE IBUKECHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBH)KEHUE, CBOOOIHOE TTaICHHUE TN, PABHOMEPHOE
JBWKEHHE 10 OKPYKHOCTH, B3aUMOJCHCTBUE TEl, PpEAKTUBHOE JBUXKEHUE,
Kosie0aTeNbHOE JIBIDKEHHUE (3aTyXawllue U BBIHYKIEHHBbIE KOJeOaHUs), PE30HAHC,
BOJIHOBOE JIBIDKEHHE, OTpaXXEHHE 3BYKa, MPSMOJIMHEHHOE pPACIpPOCTpPaHEHUE,
OTpaXEHUE U MPEJIOMIIEHUE CBETA, [I0JJHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3I0KEHUE
0ernoro cBera B CIEKTP M CIOKEHUE CIEKTPAIbHBIX I[BETOB, IUCIIEPCUSI CBETA,
€CTECTBEHHAsI PaIMOAKTUBHOCTh, BOSHUKHOBEHHE JIMHEWYATOTO CIIEKTPa U3ITYYECHHUS ) 10
OTNMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE ONBITOB, IEMOHCTPUPYIOLINX JaHHOE
(buznyecKoe sIBICHUE;

® pacrmo3HaBaTh MPOSBIECHUE U3YUYCHHBIX (PU3UYECKUX SBICHUHI B OKpYXKAIOIeM MUpE (B
TOM 4Hcie (U3NUECKUE SBJICHUS B NPUPOJIE: MPUIMBBI U OTIUBBI, JIBH)KEHUE IUIAHET
ConHe4YHOM cUCTEMBI, PEaKTUBHOE JIBUIKEHHE KUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSICEHUE, CEHCMUYECKHME BOJHBI, LyHaMH, 3XO, I[BE€Ta Tel,
ONTUYECKHWE  SBJIEHUS B  MpHUpPOJAE, OHOJIOTrMYecKoe  JEeHCTBHE  BUAMMOIO,
yIbTPaUOIETOBOTO M PEHTICHOBCKOTO HW3JIYUCHHMM, €CTECTBEHHBIH DPaJMOAKTUBHBIN
¢doH, KOCMHUYECKHE IIy4d, PaAHUOAKTUBHOE W3JIyYeHHE TMPUPOIHBIX MHUHEPAJIOB,
NeNCTBUE PaJIMOaKTUBHBIX M3TYyYeHHI HAa OPraHU3M 4YeJOBEeKa), MPH STOM MEPEBOAUTH
MPaKTUYECKYIO0 3a/adyy B Y4eOHYIO, BBIJCIATH CYIIECTBEHHBIE CBOWCTBA (MPU3HAKH)
(bu3NYECKUX SIBICHUM;

® ONUCHIBATh U3YUEHHBIE CBOWCTBA TeN M (DU3MUECKUE SBICHHUSI, UCTIONB3Ys (pU3MUecKue
BEJIMYMHBI (CpeIHssE U MTHOBEHHAs CKOPOCTh Tejla IPU HEPABHOMEPHOM JBUKEHHH,
YCKOpEHUE, NMEPEMEILEHUE, MTyTh, YIJIOBas CKOPOCTb, CHJIa TPEHHUS, CHJIa YINPYrOCTH,
CHJIa TSKECTH, YCKOPEHHE CBOOOTHOIO MaJieHHsI, BEC Tesa, UMIYJbC Tela, UMITYJIbC
CWJIBI, MEXaHUYecKasi paboTa U MOIIHOCTb, MOTEHIIUAJIbHAS HEPTUs Teja, MOJHITOIO
HaJl TOBEPXHOCTHIO 3€MJIM, MOTEHIMAJIbHASL SHEPTUS CKAaTOM NMPYKUHBI, KHHETUYeCKas
DHEPrus, MOJHAS MEXaHUUYECKask YJHEPTHsl, IEPUOJ] U YacTOTa KoJIeOaHU, ITUHA BOJTHBI,
IPOMKOCTH 3BYKa M BBICOTa TOHA, CKOPOCTb CBETA, MIOKA3aTENIb MPEIOMIIEHUS CPEJIbI),
IIPU ONKCAHUU MPABUIBHO TPAKTOBAaTh (PM3MUYECKUHA CMBICI UCMOJIb3YEMbIX BEIUYHH,
0003Ha4YeHHs] U €AUHULIBI (PU3HUECKUX BEIMYUH, HaXOIUTh (DOPMYIIbI, CBSA3BIBAIOIINE
JTaHHYI0 (U3HUYECKYIO BETUYHHY C IPYTUMH BEJTMYUHAMU, CTPOUTH TPapUKN U3YIEHHBIX
3aBUCHUMOCTEN (PU3NYECKUX BEITUUHH;
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XapaKTepu30BaTh CBOMCTBA Teld, (PU3MUECKHUE SIBJICHHS U MPOLIECCHI, UCIIONIb3Ys 3aKOH
COXpaHEHUsI PHEPrHH, 3aKOH BCEMHUPHOIO TSITOTCHUS, MPUHIUI CYNEPHO3UIMH CHII,
NPUHIUI OTHOCUTENbHOCTHU [ anmiesi, 3akonsl Hpl0TOHA, 3aKOH COXpaHEHHS UMITYJIbCa,
3aKOHBI OTPaKEHUS M IPEJOMJICHHS CBETA, 3aKOHBl COXPAaHEHHS 3apsa0BOTO U
MacCOBOI'0 YK CEJI IPU SJIEPHBIX PEAKIHX, IPU ITOM JIaBaTh CJIOBECHYIO (POPMYIHUPOBKY
3aKOHa U 3aIUCBIBATh €0 MaTeMAaTUYECKOE BHIPAKEHUE;

OOBSICHATh (pU3MYECKHE TMPOLECCH M CBOWCTBA TeN, B TOM 4YHCIE M B KOHTEKCTE
CUTyalluli  MPaKTUKO-OPUEHTUPOBAHHOTO  XapaKTepa:  BBIABIATH  MPUYMHHO--
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 2—3 JIOTHYECKUX I1aroB C OMOPOi Ha 2—
3 u3ydYeHHBIX CBOWCTBAa (U3UYECKUX SABICHHUH, (PUIUUYECKUX 3aKOHOB WM
3aKOHOMEPHOCTEH;

pelaTte pacu€THbIC 3aJa4u (OMHUPAIOLIUECS Ha CUCTEMY U3 2—3 ypaBHEHUI), HCTIONb3YS
3aKOHbI U (OpMyIbl, CBSI3bIBAIOLIME (PU3MYECKHE BEIWYHMHBI: HAa OCHOBE aHalIH3a
YCIIOBUSL 3a/ladyll 3allMChIBaTh KPAaTKOE YCJIOBHE, BBISBIATH HEAOCTAIONINE WU
U30BITOYHBIE JTAaHHBIC, BEIOMPATh 3aKOHBI U (POPMYIIBI, HEOOXOAUMBIC IJISI PEHICHUS,
IPOBOIUTH PACYEThl M  OICHHWBATh PEATMCTUYHOCTH TIOJTYYEHHOTO 3HAYCHUS
bu3nYeCKOil BENTUYMHBL;

pacro3HaBaTh NPOOIEMBbI, KOTOPHIE MOKHO PELIUTh TPH TOMOIIHN (PU3NYECKUX METOIOB,
UCIIONIBb3YSl OINKCAaHUE UCCIECOBAHMS, BBIACNATH IPOBEPSEMOE MPEANONIOKECHHE,
OLICHUBATh MPABUJIBHOCTh MOPSAKA HPOBEICHUS HCCIEAOBAaHUS, IeNaTh BBIBOJHI,
UHTEPIPETHPOBATH PE3YIIbTAThI HAOIIOICHU U OIBITOB;

MIPOBOJUTH OMBITHI N0 HAOIMIOACHNIO (PU3MUYECKUX SBICHUN WM (U3NIECKUX CBOWCTB
TeN (M3y4eHne BTOPOro 3aKkoHa HpIOTOHA, 3aKOHA COXpaHEHHS YHEPTUH, 3aBHCUMOCTh
nepuoJia KojaebaHuil NpyKMHHOTO MasgTHUKA OT MacChl rpy3a U KECTKOCTH MPY>KUHBI U
HE3aBUCHMOCTb OT aMIUTUTY/Abl MaJIbIX KOJeOaHUH, IPSIMOJIMHEIHOE pacpocTpaHeHue
CBETa, pa3JIoKeHHe OEIIOTo CBETa B CIIEKTP, N3YYEHUE CBOMCTB H300paKEHHUS B TNIOCKOM
3epKajie U CBOWCTB M300pa)keHUs TpeAMeTa B coOuparoled JHH3e, HaOJIoJACHUE
CIUIOIIHBIX ¥ JIMHEHYaTBIX CIIEKTPOB M3JIYYEHHUs): CaMOCTOSTENIbHO cOoOUpaTh
YCTAHOBKY M3 HM30BITOYHOrO Habopa 00OpylOBaHMS, ONUCHIBATH XOJI OIBITa M €ro
pe3yabTaThl, GOPMYITHPOBATH BHIBOIHI;

NPOBOJUTHh TIPH HEOOXOJAMMOCTH CEPHI0 TPSMBIX W3MEPEHWH, OINpeneNss CpenHee
3HaYeHHe u3MepAeMoil BeNWYMHBI ((POKYCHOE pacCTOSIHHME COOMparouiel JUH3bI),
000CHOBBIBATH BHIOOP crioco0a u3MepeHust (M3MEPUTEIBHOTO MPUOopa);

IPOBOJUTH HCCIIEOBAHHE 3aBUCUMOCTEH (DU3MYECKMX BEIMYMH C HCHOJIb30BAHHUEM
NPSIMBIX H3MEPEHHUH (3aBUCUMOCTH ITyTH OT BPEMEHH TPH PABHOYCKOPEHHOM JIBUKCHUN
0€e3 HauaJIbHOM CKOPOCTH, NMepHoAa KojaeOaH!i MaTeMaTH4ecKoro MasiTHUKa OT JUTMHBI
HUTH, 3aBUCUMOCTH yIJla OTPA)XEHHUsI CBETa OT YIJia MajJeHUs M yIiia IpeIoMIIEHUs! OT
yIiia MaJieHus1): IJIAaHUPOBATh HMCCIEIOBAHUE, CAMOCTOSITEIPHO COOMpAaTh YCTAaHOBKY,
(GUKCUPOBATh pPE3yNbTaThl MOJYYCHHON 3aBUCUMOCTH (U3WYECKUX BEJIHMYUH B BHIIE
TaOIHI U TpaHKOB, AETaTh BBIBOAKI 110 pE3yJbTaTaM HCCIIeIOBAHMUS;

IPOBOJIUTh KOCBEHHBIC H3MEpEHHUs (HU3UUYECKUX BEIUYMH (CpemHss CKOPOCTh U
YCKOpEHHUE Teja MPU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHUE CBOOOIHOTO IMaJeHUS,
KECTKOCTh TPYKUHBI, KOOPPHUIMEHT TPEHUS CKOJBXKEHHUS, MEXaHU4eckas pabora u
MOIIIHOCTb, YaCTOTA U MEPHOJ] KoeOaHUI MAaTEMAaTUYECKOTO U IPY>KMHHOT'O MasiTHUKOB,
ONTHYECKass Ccuja coOuparomeld JUH3bI, pPaJAUOAKTHBHBIM (OH): TUIAHUPOBATH
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U3MEpEeHHs, COOMpaTh HSKCIEPUMEHTAIbHYIO YCTAHOBKY M BBIIOJIHATH HU3MEpPEHHS,
cienys NpeyI0KeHHON UHCTPYKLIMY, BEIYUCIIATh 3HAYCHNUE BEJIMYMHBI U aHATTU3UPOBATh
IIOJIy4ECHHBIE PE3YIIBTAThI C YUETOM 3aJaHHOU ITOTPEIITHOCTA U3MEPEHU;

coOnrofaTh TMpaBuja TEXHUKUM O€30MacHOCTH TMpu pabdore ¢ 1abOpaTOpHBIM
00opyI0BaHUEM;

pa3ianyaTh OCHOBHBIE MPU3HAKM H3YYCHHBIX (DU3MUECKHX MOeNel: MaTepualbHas
TOUYKa, aOCONIOTHO TBEPIIOE TENO, TOUEUHBIM MCTOYHUK CBETa, Jy4, TOHKAs JIMH3A,
IJIaHETapHask MOJIEb aTOMa, HYKJIOHHAs: MOJIEJIb aTOMHOTO S11pa;

XapakTepu30BaTh MPUHIUIBI JCHCTBHS HW3YYEHHBIX MPHOOPOB W TEXHUYECKHX
YCTPOMCTB C OMOPOIl HA UX ONMUCAHUS (B TOM UHUCIIE: CIUIOMETP, JATYUKU MOJIOKECHHUS,
pacCTOSIHUA U YCKOPEHHSI, PaKeTa, 9X0JI0T, OYKH, TIEPUCKOII, OTOAIapaT, ONTUIECKHE
CBETOBO/Ibl, CIIEKTPOCKOI, JO3UMETp, KaMepa BuibcoHa), ucnosb3ys 3HaHUS O
CBOICTBax (YM3MUECKUX SIBICHUN U HEOOXOANMbIE (PU3HUECKHE 3aKOHOMEPHOCTH;
HCIIOJIb30BaTh CXEMbl U CXEMaTUYHbIE PUCYHKH U3YYEHHBIX TEXHUYECKUX YCTPOMCTB,
U3MEPUTENIbHBIX MPUOOPOB M TEXHOJIOTMYECKUX MPOIECCOB MPHU PEIICHUU Yy4eOHO--
IIPAKTUYECKUX 3a/lay, ONTUYECKUE CXEMbI JUIsl MOCTPOEHUS M300pak€HUN B IUIOCKOM
3epKajie ¥ COOMpAroLIE INH3E;

OPUBOJIUTH MPUMEPHl (HAXOIUTh HMHPOPMAIMIO O MpUMEpax) MPaKTHUYECKOTO
UCTIOJIB30BaHUSl (PM3MUECKUX 3HAHWHA B TIOBCEJAHEBHOW JKM3HHM MJIsi 0OECredeHUs
0e30macHOCTH TpuU OOpalieHHuH ¢ OpuOoOpaMu M TEXHUYECKUMH YCTPOWMCTBAMU,
COXpaHEHMsI 3/I0pOBbSI M COOJIOJIEHUS HOPM OSKOJOTMYECKOTO TIOBEJCHHUSA B
OKpYKaroIlei cpese;

OCYIIECTBIISATh TMOUCK UWHpopManuu Qusndyeckoro cojaepxkanuss B HHTepHere,
CaMOCTOSITENIbHO (DOPMYJIHPYsI TMOMCKOBBIA 3alpoc, HAXOAUTh IYTU OIpeAeTIeHUs
JIOCTOBEPHOCTH TIOJYUeHHOW WH(GOPMAIIMM HAa OCHOBE WMEIONIUXCS 3HAaHUU W
JIOTIOJIHUTEIbHBIX HCTOYHUKOB;

MCIIONIb30BATh MPH BBHIMOIHEHUH YYeOHBIX 33/IaHUN HAYYHO--TIONMYJISPHYIO JIUTEPATYPY
(bU3MUecKOro coaepxKaHus, ClipaBOYHbIe MaTepHalibl, pecypchl ceTu IHTepHeT, BiIaleTh
npuéMaMM KOHCHEKTHPOBAaHHUS TeKCTa, NpeoOpa3oBaHUS HHPOpPMALMM M3 OJHOMN
3HAKOBOM CHUCTEMBI B IPYTYIO;

C03/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOIIIEHNS Ha OCHOBE HH(OPMAaLIUU U3
HECKOJIbKUX HCTOYHUKOB (PHU3UYECKOTO COJAEp)KaHUs, NYyOIUYHO MPEaCTaBIsATh
pe3ynbTaThl IIPOEKTHOW WIIM UCCIIEI0BATEIbCKON JEATENIBHOCTH, IIPU 3TOM IPaMOTHO
UCIIONIb30BaTh W3YYCHHBIM TOHATUWHBIA amnmapar u3ydaemoro pasaena (QU3uKd u
COTPOBOXKAATh BBICTYIUIEHHE TMpe3eHTaluuell ¢ Y4ETOM OCOOEHHOCTEeH ayIuTOpUHu
CBEpPCTHHUKOB.
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TEMATHYECKOE INTAHUPOBAHHUE 7 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undgposBbie)
KonTpoabubie IIpakTuueckue
n/n MPOrpaMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
Paszpnen 1. ®dusuka u e€ poJib B IO3HAHMH OKPY:KAKOIIEro MUpa
11 ®dusnka - HayKa O IPUPO/JIC 2 brbmmorexa LIOK
' e PHPOA https://m.edsoo.ru/7f416194
bubnuoreka [{OK
1.2 o 2 1
HISHHCCIHE BEIITHHDL https://m.edsoo.ru/7f416194
13 EcTecTBeHHOHAYYHBIH METO/I TO3HAHUS 2 1 brbmmorexa LIOK
' i A https://m.edsoo.ru/7f416194
Hroro no paszneny 6
Pa3nea 2. IlepBoHayaibHble CBeleHHS O CTPOEHHMH BellecTBA
21 CTDoCHIE BellleCTRa 1 bubnuoreka [{OK
. TpOEHHE B TB
P - https://m.edsoo.ru/7f416194
29 JIBM>KeHUE U B3aUMOJICHCTBUE YACTHII 2 1 bubnuoreka [{OK
' BEII[ECTBA https://m.edsoo.ru/7f416194
bub OK
2.3 ArperaTHble COCTOSIHHSI BEILIECTBA 2 htptIpSJ,]:I;I/?nT.eeI:jzi. (U/7F416194
Hroro no pa3zneny 5
Pa3nen 3. /IBu:xeHMe u B3auMo/ieiicTBUE TeJl
b K
3.1 MexaHn4ueckoe IBUKEHUE 3 nommorexa [O

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

bubnunoreka LIOK

2 n 4
3 HEpLIHA, Macea, HA0THOCTD https://m.edsoo.ru/7f416194
bubnunoreka LIOK
. .B 14
33 Crna. Bager can https://m.edso0.ru/7f416194
Hroro no pazaeny 21
Pasnen 4. /laBjieHue TBEPABIX TeJl, dKUIAKOCTEH U Ta30B
41 Jasnenue. [lepenava napieHusi TBEPAbIMU 3 bu6nmorexa LIOK
' TeJaMU, JKUIKOCTIMU U Ta3aMu https://m.edsoo.ru/7f416194
4.2 JaBnenue KUuIKOCTH 5 brbmmorexa LIOK
' A https://m.edso0.ru/7f416194
bubnuoreka [{OK
43 ATMocpepHoe AaBiICHHe 0 https://m.edsoo0.ru/7f416194
44 JlericTBUE )KUAKOCTH U Ta3a Ha 7 bubnuoreka [{OK
' NOrpYKEHHOE B HUX TEJIO https://m.edsoo0.ru/7f416194
Uroro no pazaeny 21
Pa3nea 5. PaGora n MoIHOCTD. JHEprus
bu6nmorexa LIOK
A P
> 400T3 K MOIHOCT 3 https://m.edso0.ru/7f416194
5.2 IIpocThie MeXaHU3MBI 5 bubmmorexa LIOK
' POCTHE Me > https://m.edsoo.ru/7f416194
but6mmorexa [IOK
. M 4
53 CXATIrICCKAd Sepritt https://m.edso0.ru/7f416194
Hroro no paszneny 12
PezepBHOE Bpemst 3
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OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

12
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8 KVIACC

KosunyecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM (undposbie)
Ne i/l Konrpoubusie IlpakTuueckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3pen 1. TerioBble iBJIeHUSA
bu6mmoreka [IOK
11 C i 7
TPOCHIE M CBOHCTRA BEMECTEa https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21 1 5
CIVIOBLIE HPOLECEht https://m.edsoo.ru/7f4181ce
Wroro mo pazneny 28
Pa3peu 2. DiekTpu4yecKkne M MATHUTHBIC SIBJICHHSA
21 DeKTpUUecKue 3apsabl. 3apsoKeHHbBIS 7 1 bubnuotexa [JOK
' Tella ¥ UX B3aMMOJIEHCTBHUE https://m.edsoo.ru/7f4181ce
bu6 OK
2.2 [TocTOsSIHHBIN 27EKTpUUYECKUN TOK 20 1 7 hgpsj,l:l;ll(r);.egii.ru 17f4181ce
bu6nmoreka [JOK
2.3 M 6 1 1.5
ATHITTHRIC ABJCHA https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
24 C) 4
HEITPOMATHITHAS MR https://m.edsoo.ru/7f4181ce
Hroro no pa3zneny 37
PesepBHOE Bpems 3
BIIIEE KOJIMYECTBO YACOB I1
OB © CTBO HACOB IO 68 3 14.5

I[TPOTPAMME
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9 KJIACC

KosunyecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM nudpoBbIe
Ne i/l P Konrpoubusie IlpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zpen 1. Mexannyeckue siBJICHUSA
11 MexaHU4YeCKOE ABUKEHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OITHCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B 5 20 1 3
SAMMOACHETBHE TET https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3 10 3
AKOHET COXpAHCHILt https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 40
Pa3nen 2. Mexannyeckue KoJ1e0aHUs M BOJIHBI
bu6nmoreka [JOK
2.1 M o 7 3
CXATITICCIHE KOMCOaHIA https://m.edsoo.ru/7f41a4a6
bu6nmoreka [JOK
2.2 M .3 8 1 3
CRAHIHCCINE BOHH. JBYK https://m.edsoo.ru/7f41a4a6
Hroro mo pazaeny 15
Pazpnen 3. DiieKTpoMarHuTHOE 10Jie U 3JIeKTPOMATHUTHBIE BOJHBI
31 DJIEKTPOMArHuTHOE MOJE U 5 9 bubmuorexa [JOK
' 3JIEKTPOMATHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6

Pa3nea 4. CBeToBbBIE ABJICHUSA
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4.1 3aKOoHBI pacCIpOCTPAaHEHHUS CBETA 6 2 Bu6mnorexa LIOK
' pactipoctp https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4.2
JIMH3BI ¥ ONITUYECKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxenue 6eoro cBera B CIIEKTP 3 2 https://m.edsoo.ru/7f41ada6
Uroro no pazneny 15
Pa3pen 5. KBanToBbIe IBJICHUSA
bu6mmoreka [IOK
| nu 4 1
5 CIyCKaHME U TIOTJIONICHUE CBETa aTOMOM https://m.edsoo.ru/7f41adas
5.2 CTpoeHue aTOMHOTO siapa 6 1 bubmmorexa LIOK
' P P https://m.edsoo.ru/7f41a4a6
bu6nmoreka [JOK
5.3 A 7 1
FICPHBIC peakiiit https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. IloBTopuTtebHO-00001aI0IIM i MOYJIb
6.1 [ToBTOpenue n 0600IIEHNE COlEPIKAHUS 9 ) bubnuoreka [IOK
' Kypca Gpu3uku 3a 7-9 Kiacc https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 9
OBUIEE KOJIMYECTBO YACOB I10 102 97

I[MTPOT'PAMME

30


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

IHOYPOYHOE IINTAHUPOBAHHUE

7 KJIACC
N KoanuecTno yacos Nara D1eKTpoHHbIe HUPPOBLIE
. Tema ypoka Beero Konrpoabnbsie IIpakTuueckue S — o0pazoBare/ibHbIEC
padoThbI padoThbI pecypcnl
1 ®dusnka — HayKa O PUPOJIE. 1
SIBneHns npupoabl
2 ®dusznyeckue ABICHUS 1
3 ®dusnyecKue BEIUIHHBI U UX 1
U3MepeHue
JlaGopaTopHas
4 paborta"OnpeneneHue MeHb 1 1
JICJICHUST U3MEPUTEIILHOTO
npubdopa"
MeToabl HAYIHOTO TTO3HAHMS.
5 OHI/ICSHI/IC (I)),Ilzllmqecxnx ABJICHUM C 1 Bubmmorexa IOK
. https://m.edsoo.ru/ff09f72a
MTOMOIIBIO MOIeIIei
6 du3nka U TEXHHUKA. 1
Ctpoenue BemecTBa. OMbITHI
7 }IOIIZaBLIBaIOHII/Ie JIUCKPETHOE ’ 1 bubmorexa [IOK
https://m.edsoo.ru/ff09fe0a
CTPOCHHE BEIIECTBA
8 JIBIOKEHME YacTHI[ BEIICCTBA 1 bubnmorexa LOK
https://m.edsoo.ru/ff0a013e
9 Ypok-uccnenoBanue «Mzmepenune 1 1
pa3MepoB MaJbIX TEID»
10 ArperaTHbple COCTOSIHHSI BEIIECTBA 1
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OcoOeHHOCTH arperaTHbIX
cocTostHMi Boabl. O000IIIEHNE 11O

bu6nmoreka [IOK

1 pazneny «I[lepBoHayanbHbIE https://m.edsoo.ru/ff0a0378
CBEICHMSI O CTPOCHHH BEILECTBA
MexaHn4eckoe JBUKEHUE.
12 PaBHOMepHOE I/III[{epaBHOMepHOG bubamorexa LIOK
https://m.edso0.ru/ff0a05c6
JIBUKCHHE
13 Cxkopoctb. Enununel ckopoctu Bubmmorexa HOK
https://m.edsoo.ru/ff0a079c
14 Pacuer nmyTu u BpeMeHU IBUKEHUS Bubmmorexa IOK
https://m.edsoo.ru/ff0a0ae4
15 Wnepuus. Macca — mepa Bbu6mmoteka [JOK
WHEPTHOCTH TeIl https://m.edsoo.ru/ff0a0c10
[ImoTHOCTH BemecTBa. Pacuer
16 Macchl U 061,611\14121 TeJNa Mo ero bubmmorexa LIOK
https://m.edsoo.ru/ff0a0fee
TUIOTHOCTH
JlaGoparopHas paboTa
17 «Onpenenenne IOTHOCTU
TBEPIOTO TETA»
18 Pemenne 3amad mo teme bubnunorexa LIOK
"TImoTHOCTH BerecTBa"” https://m.edsoo.ru/ff0al23c
Cuna xak XxapakTepuCTHKa
19 B3aumopencTaus tei. Cuna
ynpyrocty. 3akoH ['yka
JlaGopaTtopHnast pabora «3yuenue
20 3aBHCUMOCTH PaCTSHKCHUS

(medopmanun) Ipy>KUHBI OT
MIPUIIOKEHHOMN CHUIIBI»
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https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c

SBaeune tarorenusa. Cuia

21
TSDKECTH
C .
22 wacooli rema. Bec re. Peere Batimaorexa LIOK
S ' . https://m.edsoo.ru/ff0al778
3aja4 1mo teme "Cuiia TsKecTu
C
2 nanerax, Guswseone BuGmrorera LIOK
' https://m.edso0.ru/ff0a1502
XapaKTEePUCTUKHU TIJIAHET
24 N3mepenne cun. JluHamomer bubmmorexa LIOK
P ' P https://m.edsoo.ru/ff0al8cc
bubnunoreka LIOK
25 B .H
ee Tera. HEBecoMocth https://m.edsoo.ru/ff0al778
C
26 ;IO)I;CHI;IG ABYX ZH(J:’ oi oi bubnmorexa LIOK
HAIPAaBJIEHHBIX IT HOM IIPSMOM.
P . A P https://m.edsoo.ru/ff0ala70
PaBHOEliCTBYIOIIASA CHIT
97 Pemienne 3agay 1mo Teme
"PaBHonelicTByrOmas cui"
Cwiia Tpenus u e€ Buasl. TpeHue B bubmuorexa [IOK
28
NPUPOJIC U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopaTtopHnast pabora «3yuenue
29 crommenns or cunst e BrGmorera LIOK
a https://m.edsoo.ru/ff0alcc8
XapakTepa CONMPUKACAOIIIXCSI
ITIOBEPXHOCTEMN
30 Pemenue 3agau Ha onpeneneHne
PaBHOACHCTBYIONIEH CUIIBI
31 Pemenune 3amad mo Temam: «Bec bubnunoreka LIOK

tenay, «['papuueckoe

https://m.edsoo.ru/ff0alde0
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https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0

n300paxenue cuiy, «CHITbI,
«PaBHOACUCTBYIOMIAS CUID)

KontponbHas pabora no Temam:
«MexaHH4YeCKOe JBIKCHUCY,

32 «Macca, INIOTHOCThY, «Bec Temay,
«['padmueckoe n3obpaxenue
cuin», «CHUIIbI»
33 Hasnenue. CriocoObl yMEHBIIICHUS bubnuorexa [JOK
Y YBEIIMUCHHUS IaBJICHHSI https://m.edsoo.ru/ff0a20a6
aBJICHHUE T'a3a. 3aBUCUMOCTD
34 L[I[aBneHI/I;I rasa oi 00BEMa bubmmorexa [IOK
’ https://m.edsoo0.ru/ff0a2376
TEeMIEPATypPhl
Ilepenava maBiaeHUs TBEPABIMU
35 Tenr;len )KIf[I,I[KOCTHMI/I U f“)j?,aMI/I. bubmorexa HOK
’ https://m.edsoo.ru/ff0a25b0
3akoHn Ilackans
aBJICHUE B KUJIKOCTH U Ta3e,
36 fI)ISBaHHOG JIGﬁfTBPIGM CHIBI bubmorexa HOK
https://m.edsoo.ru/ff0a2718
TSDKECTH
Pemienue 3angay 1o reme
37 «/laBrenue : JKUJKOCTH U Tase. bubnmorexa LOK
https://m.edsoo.ru/ff0a2826
3akon [lackaimsy
38 CooOmraromnuecs cocybl Bubmmorexa LIOK
https://m.edsoo.ru/ff0a2970
39 I'unpaBnanueckuii mpece Bubmmorexa HOK
https://m.edsoo.ru/ff0a3136
40 Manowmetpsl. [TopiHeBoit

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

ATmochepa 3eMiIH U IPUIHUHBL e

bubnunoreka LIOK

41
CYIIIECTBOBAHMSI https://m.edsoo.ru/ff0a2b5a
42 Bec Bo3nyxa. Atmocheproe Bbu6muotexa [JOK
JaBJICHHE https://m.edsoo.ru/ff0a2b5a
43 N3mepenne armocdepHoro bubmuorexa [IOK
nasienust. OneiT Toppruem https://m.edsoo.ru/ff0a2da8
3
44 Zzizzr;) ((:)TTBB?:IOOTCL?;I;HOFOOBHeM brbmmorexa LIOK
A AP https://m.edsoo.ru/ff0a2fc4
Mopst
bapomerp-anepousn. AtmochepHoe bubmmoreka [JOK
45
JIABJICHUE HA PA3IMYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3agayq mo reme "
ATtmocdepHoe naBieHue"
- JleficTBUE )KUJIKOCTH U Taza Ha BuGmorexa LIOK
MOTPYXEHHOE B HUX TEJO.
by https://m.edso0.ru/ff0a3276
ApxumenoBa cuia
JlaGopaTtopHnast pabota
«OmnpeneneHre BHITATKABAIOIICH bubmuorexa [IOK
48 . .
CHUIBI, ICUCTBYIOIICH Ha TEJIO, https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B KHUIKOCTH)»
JlaGopaTopHas paboTa 1o Teme
e
g 5 https://m.edsoo.ru/ff0a3514
MOTPYKEHHON B )KHUJIKOCTh YaCTH
Tena»
bu6 OK
50 [1naBanue Ten nommotexa L

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

51

52

JlaboparopHas pabota
"KoncTpyupoBanue apeoMeTpa
WM KOHCTPYUPOBAHUE JIOJAKU U
ofpeieNieHue eé
rpy3onoabéMHoOCTH"

Pemenne 3amaq mo Temam:
«[lnaBanue cynos.
BosnyxomiaBanuey, «/laBienue
TBEPABIX TEJ, )KUAKOCTEH U ra30B»

bubnuoreka [IOK

https://m.edsoo.ru/ff0a3654

53

KonTtponpsHast pabora o Teme
«/laBneHue TBEpABIX TEII,
JKUJKOCTEN U Ta30B»

54

55

Mexanunueckasi pabota

MomHocTts. EaquHuiier MoniHocT

bubnunoreka LIOK

https://m.edsoo.ru/ff0a3f82

bu6nunorexa LIOK

https://m.edsoo.ru/ff0a3f82

56

VYpoxk-uccnenosanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOI NpH
MoaBEME IO JecTHUIE"

57

58

59

IIpocteie MexaHU3MBI. Ppruar.
PaBHOBecue cuit Ha ppryare

Pbruaru B TexHUKE, OBITY U
npupoze. JlaboparopHas pabora
«HccnenoBanue ycioBHi
paBHOBECHS phIyara

Pemenue 3amau mo teme «Y CIIOBUSA
paBHOBeCI/ISI quara»

0.5

bubnunotexa LIOK

https://m.edsoo.ru/ff0a478e

bubnunoreka LIOK

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

60

61

Koaddunuent nonesnoro
NENCTBUS MEXaHU3Ma.
JlaGopaTopHnas pabota
«3mepenue KII/] HakinoHHOM
IJIOCKOCTH

Pemrenne 3agau mo treme "Pabora,
MomHocTh, KITJT"

0.5

bubnunorexa LIOK
https://m.edsoo.ru/ff0a4c48

62

63

64

65

MexaHnyeckas SHeprusi.
Kunerndeckas n noreHuuanbHas
DHEPIHUs

3aKOH COXpaHEHUS] MEXaHUYECKOM
SHEPIruu

YPpOK-3KCIIEpUMEHT 110 TEME
"DKCcrepUMEHTAILHOE
ONPEEIIEHUE U3MEHEHUS
KUHETUYECKOHN M IMTOTeHIMAILHOM
SHEPI'UH MPYU CKaTBIBAHUM TEJIA 1O
HAKJIOHHOH IIJTIOCKOCTH"

KonTponbHas pabota mo Teme
«PaboTa 1 MOIIHOCTh. DHEPTHUS»

bubnunoreka LIOK
https://m.edsoo.ru/ff0a4252

bubnuoreka [{OK
https://m.edsoo.ru/ff0a4360

66

PesepsHslit ypok. Pabora ¢
TEKCTaMU II0 TeMe "MexaHndeckoe
IBHKeHHuE"

but6mmorekxa [IOK
https://m.edsoo.ru/ff0adee6

67

PesepsHslit ypok. Pabora ¢
TekcTaMu 110 TeMme "'JlaBieHue
TBEPABIX TEN, )KUIKOCTEH U ra3oB"”

but6mmoreka [IOK
https://m.edsoo.ru/ff0a4ffe
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https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

PesepBHblit ypok. Pabora ¢

68 TekcTamu 1o teme "Pabora. 1
MomuHocTs. DHeprus"
OBULIEE KOJIMYECTBO YACOB I1O 68 11

[TPOTPAMME
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8 KVIACC

KoaunuecTBO 4acoB

JIeKTPOHHBbIE HU(POBHIE

Ne JlaTa
w/n Tema ypoka Beero Konrpoabnbsie IIpakTuueckue — o0pazoBare/ibHbIEC
padoThI padoThI pecypcel
OCHOBHBIE TOJI0XKEHUS
MOJIEKYJIIPHO-KMHETUYECKOMN bubmmoreka [JOK
1 1
TEOPHHU U UX OIBITHBIC https://m.edsoo.ru/ff0a5256
MIOJITBEPKICHUS
5 Macca u pa3mep aTOMOB U 1
MOJIEKYJI
Mogenu TBEPIOrO, KUIKOTO U
3 ra3:06pa3HoI:“)(1) COCTO;IEI/HZ 1 Bubmmorexa IOK
https://m.edsoo.ru/ff0a540e
BELIECTBA
OObscHEHnE CBOMCTB TBEPAOTO,
KHUJKOTO U Ta3000pa3HOTo
4 COCTOSIHUI BEIlleCTBAa HA OCHOBE 1
MIOJIOKEHUH MOJIEKYJIISIPHO-
KMHETUYECKOUW TeOpun
5 Kpucrannuueckue u amopgHbie 1 bu6muoreka [JOK
Tena https://m.edsoo.ru/ff0a5800
5 CMaunBaHuE U KaWUISIPHOCTbD. 1 bubmuoreka [IOK
[ToBepXHOCTHOE HATSHKEHHE https://m.edsoo.ru/ff0a5530
7 TemnoBoe paciimpeHye u cxxatue 1 Bubmmorexa HOK
https://m.edsoo.ru/ff0a5a26
Temneparypa. CBs3b
8 TEMIIEPaTyphl CO CKOPOCTHIO 1

TCIIJIOBOT'O ABMIXKCHUSA HaCTHI]
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https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26

9 Buytpennss sneprus. CriocoOsl Bu6mumorexa [JOK
W3MEHCHMSI BHYTPEHHEH SHEPTrUu https://m.edsoo.ru/ff0a5c60

10 Buasl Teronepenaun bubmmorexa LIOK

https://m.edsoo.ru/ff0a6412
Ypok-koHbepeHIus
"IIpakTHYeCcKOE UCIIOIL30BAHUE
11 Tel']I;)J'IOBBIX CBOWCTB BEILECTB U bubmmorexa [IOK
https://m.edsoo.ru/ff0a65c0
MaTEepUajIoB B LEJIX
sHeprocOepexeHus"

12 KonunuectBo Tennotel. Y neapHas bu6nunorexa LIOK
TEIJIOEMKOCTh https://m.edso00.ru/ff0a6976
YpaBHEHHE TEIJIOBOTO OajlaHca.

13 TSHJ'IOO6MCH U TEIJI0BOE buomiorexa LIOK

https://m.edsoo.ru/ff0a7088
paBHOBECHE
JlabopartopHnast pabota

14 "UccnenoBanue siBJICHUS bubmmoteka IIOK
TEI000MeHa TPH CMEITUBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U Tropsiueit Boabl"

PacueT koaudecTBa TEIIOTHI,

15 HEOOXOMMOTO JIJIsI HarpeBaHUs
TeJa U BBIICISIEMOTO UM TIPH
OXJIAXKICHUH
JlabopaTopHnas padbora

16 "OHpElIGJ‘IEHI/Ie I;’}IGJ'IBHOﬁ bubmmorexa LOK

| https://m.edsoo.ru/ff0a6bb0
TEIIOEMKOCTH BEIECTBA
17 DHeprus ToIMBa. Y aenbHas bubnmoreka [JOK

TCIJIOTA CTOpaHUA

https://m.edsoo.ru/ff0a7b5a
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https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a

IInaBnenue u oTBepIEeBaHUE

18 KPUCTAJUTMYECKUX TeJl. Y AeIIbHAs bubmorexa HOK
https://m.edsoo.ru/ff0a71d2
TEIUIOTA TUTABIICHHS
JlaGopatopnas pabora
19 "Onpg):[eniﬂne I;’HGHLHOﬁ TEIUIOTHI bubmmorexa LIOK
. https://m.edsoo.ru/ff0a72fe
TUTABJICHUS JIbIa

20 [TapooGpa3oBanue u bubnnoreka [JOK
KOoHJeHcalus. Mcnapenue https://m.edsoo.ru/ff0a740c
Kunienue. Y nenbHas Temiora
napooOpa3oBaHMsI U KOHJICHCAIIUY.

21 3a§I/ICI/Hl:IOCTb TeMl‘[epaTyII[)LI ) bubmroreia LIOK

https://m.edsoo.ru/ff0a786¢
KHIICHUS OT aTMOC(HEPHOTO
JaBJICHUS
Brnaxxnocts Bo3ayxa.

29 JlaGopatopHnas pabora bubmuoteka [IOK
"OnpezeneHre OTHOCUTEIBHOM https://m.edsoo.ru/ff0a7628
BJI&KHOCTH BO3yxa"

93 Pemenue 3aa4 Ha onpeseneHne
BIIQXKHOCTH BO3/1yXa
[TpuHIHITB pabOTHI TETIJIOBBIX

24 neurateneit. [lapoBas TypOuna.

JIBurareinb BHYTPEHHETO CTOPaHHMS
KIIJ] TenioBoro mBUTATENS.
25 Tenﬁomﬂe HBHra:enn 1 3aIlHTa bubmmorexa LOK
5 https://m.edsoo.ru/ff0a7c7c
OKPYKaroIIel cpeJIbl
3aKOH COXpaHEHMS U
26 MIpEeBpAaILECHHs SHEPTHU B

TCIJIOBBIX ITpOoLeccax
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https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c

27

IToaroroBka K KOHTPOJIBLHON
pabore o Teme "TermoBbie
sBJIeHUS. MI3MeHeHne arperaTubix
COCTOSIHUH BeriecTna'"

bu6nmoreka [IOK
https://m.edsoo.ru/ff0a83f2

28

KonrponsHas pabora o teme
"TerutoBble aBieHUA. U3MeHeHne
arperaTHbIX COCTOSIHUM BemlecTna'

bubnunorexa LIOK
https://m.edsoo.ru/ff0a86ae

29

30

31

Onektpuzanus Ten. [[Ba pona
INMEKTPUICCKUX 3aPSIOB

Ypoxk-uccienoBaHue
"DnexkTpu3auus Tea UHAYKIUEH 1
MPU CONTPUKOCHOBEHUM"

B3anmoneicTeue 3apsyKeHHBIX
ten. 3akoH Kynona

bu6nmorexa LIOK
https://m.edsoo.ru/ff0a87e4

32

DneKTpuYEecKoe moJie.
HanpsiskeHHOCTB AJIEeKTPUYECKOro
nosis. [IpuHnun cynepno3unuu
NNEKTPUYECKUX TOJIEH

bubmmoteka IIOK
https://m.edsoo.ru/ff0a8a0a

33

34

35

Hocurenu snekrpuueckux
3aps/10B. DIIEMEHTAPHBIN 3apsl.
Ctpoenne aToma

IIpoBOAHMKY M TUAIEKTPUKH.
3aKOH COXpaHEHUS
ANEKTPUYECKOTO 3apsaa

Pemenue 3ana4 Ha IpUMEHEHNE
CBOMCTB 3JIEKTPUUYECKUX 3aps10B

bubnunoreka LIOK
https://m.edsoo.ru/ff0a8ef6

bubmuoreka [{OK
https://m.edsoo.ru/ff0a90cc
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https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc

DNEeKTpUUECKU TOK, YCIIOBUS €T0

36 cymiecTBoBaHus. McTouHuKM bubmorexa HOK
https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKa
37 JlecTBUSI 3JEKTPUUECKOTO TOKA Bubmmorexa IOK
https://m.edsoo.ru/ff0a96b2
VYpoxk-uccienoanue "JleiictBue

38 AIEKTPUYCCKOTO TOJIS Ha 1
MIPOBOJIHUKY U IUDJIEKTPUKH"

39 DNEeKTpUYECKU TOK B METaJLIax, bubnnorexa [JOK
JKUIKOCTSX Y ra3ax https://m.edsoo.ru/ff0a9838

40 DneKkTpruyecKas 1enb U e€
COCTaBHBIC YaCTH
Cuna toka. JlaGopaTopHas pabora

41 "U3mepenue u pelf"ynHILOBazne 0.5 Bubmmorexa IOK

| https://m.edsoo.ru/ff0a8bd6
CHWJIBI TOKA
DNEKTPUUECKOE HATIPSKEHHE.

42 Bonber™merp. JlabopaTopHas pabora 05 bubmuoteka [IOK
"H3mMepeHne u peryJIupoBaHue ' https://m.edsoo.ru/ff0a9el4
HanpspkeHus"

ConpoTHuBiIeHHE TPOBOAHHKA.
43 yI[eJI':LHOC COHpOTI/II)BJIeIiLI/Ie bubmorexa HOK
https://m.edsoo.ru/ff0aa738
BelecTBa
JlabopaTopHas pabota
"3aBUCUMOCTB JIEKTPUYECKOTO
44 COIPOTUBIICHUS TPOBOIHUKA OT 1 bubmmoreka [JOK

€ro JUIMHBI, ILIOILIAIU
MOTIEPEYHOT0 CEUCHUS U
Marepuana"

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

3aBUCUMOCTH CHJIBI TOKA OT

45 HanpspkeHus. 3akoH OMma 1is bubmorexa HOK
https://m.edsoo.ru/ff0aad4a

ydacTKa Lenu
Jlaboparopnas pabota
"HccnenoBanue 3aBUCUMOCTU

46 CHUJIbI TOKA, UAYILETO YEPE3 bubmmoreka [JOK
PE3UCTOP, OT CONPOTHBIICHHMS https://m.edsoo.ru/ff0aa04e
pe3ucTopa M HAMPSKEHUS Ha
pe3ucrope"
ITocnenoBarensHOE U

47 napajuieIbHOE COCTUHEHUS
MIPOBOJHUKOB
Jlaboparopuas padota "IIpoBepka

48 IIpaBUJIA CIIOKEHUS HAIIPSIKEHUN bubmmoreka HOK
MIPH TTOCIIEIOBATEIILHOM https://m.edsoo.ru/ff0aaa58
COEIUHEHUH JIBYX PE3UCTOPOB"
JlaGopatopnas pabora "IIpoBepka

49 IIpaBUJIa JJIs CHJIBI TOKA IIPU bubmmnoreka HOK
napauieIbHOM COSTMHEHUH https://m.edsoo.ru/ff0aadle
pe3uctopon”

o Pemienue 3a1au Ha IpUMEHEHUE BuGmorexa OK
3aKoMa OMa JUIs pasIiHoro https://m.edsoo.ru/ff0aaf8a
COEIMHEHUS IPOBOJHUKOB
PaboTa 1 MOITHOCTb BuGmorexa OK

51 NIEKTPUYECKOTO TOKA. 3aKOH

Jxoynsa-Jlenna

https://m.edsoo.ru/ff0ab124
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https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124

Jlaboparopnas pabota

bubnunorexa LIOK

52 "Onpenenenue paboTsl U )
MOIIHOCTH 3JIEKTPHUYECKOrO TOKA" https://m.eds00.1u/ff0ab3e0
DNEeKTpUYECKUE LICTIH U

53 NOTPEOUTENH IIEKTPUIECKOM Bbu6mmoteka [JOK
sHepruu B ObiTy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMbIKaHUe
IToaroroBka K KOHTPOJIBHON
pabote 1o Teme "DIeKTpUYECKHe

o4 3apsbl. 3apsHKEHHbIE Tela U UX ﬁgg:;?;le;asi?ﬁ/ﬁ%b d2c
B3auMoiercTBUs. [IoCTOSTHHBIN
AJIEKTPUYECKUM TOK"
KonTponbhas padota no teme
"DIIeKTpUUECKHUE 3apsbl.

B Sapmecimie ter i ix tps i eson uCabeas
B3aumMoiercTBUs. [locTOSTHHBIN
AIEKTPUYECKUNA TOK"
[TocTosiHHBIC MAarHUTHI, X

56 B3aUMOJICHICTBHE

57 VYpok-uccnenosanue "M3yyenue bubnmnoreka [JOK
oJiei TOCTOSTHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
MaruauTHOe nojie. MarHuTHoe Bu6morexa LIOK

>8 ;Ziijeliﬂgeigzo SHAHCHHE AT https://m.edsoo.ru/ff0acOba
OmnbliT OpcTena. MarHuTHoe Hoie

59 SHGKTpI/Il':-)IeCKOFO Toka MarHuTHOe bubmorexa LIOK

I10JIC KaTYHUIKKW C TOKOM

https://m.edsoo.ru/ff0ac1d?2
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https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2

60

[IpuMeHeHue >EeKTPOMarHiuToB B
TexHuke. JJaboparopnas padora
"U3y4yeHue nercTBUSA MAarHUTHOTO
T0JIs1 HA MPOBOJIHUK C TOKOM"

0.5

bu6nmoreka [IOK

https://m.edsoo.ru/ff0ac74a

61

62

63

64

DNEeKTpOABUTATEIb TIOCTOSIHHOTO
ToKa. Mcnonp30Banue
ANEKTPOABUTaTENCH B
TEXHUYECKHUX YCTPONCTBAX U Ha
TpaHcnopte. JlaboparopHas
pabota "KonctpyupoBanue u
u3ydeHue paboTel
aieKTpoaBUrarens"

OnbiTel Papajes. 3aKoH
3JE€KTPOMArHUTHON MHIYKIUU.
IIpaBuio Jlenna

Onektporereparop. Crocoos
MOJIYYEHUS ANEKTPUIECKOIN
SHEPTUH. DIIEKTPOCTAHIIMU Ha
BO300HOBJISIEMBIX UCTOYHUKAX
SHEPTUU

[ToaroToBka Kk KOHTPOJIBLHOM
pabote 1o Teme "DIeKTpUUYECKHe
W MarHUTHEIE SBJICHHS"

bubnuoreka [IOK

https://m.edsoo.ru/ff0ac86¢c

65

KonTponbhas pabota no teme
"DneKkTpuuecKrue U MarHUTHBIE
SIBJICHUS "

but6mmorekxa [IOK

https://m.edsoo.ru/ff0acb14
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https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14

PezepeHsiii ypok. Pabora ¢
66 TekcTamu 110 Teme "TernsoBeie
sBJICHUS"

bubnunorexa LIOK

https://m.edsoo.ru/ff0acc5e

PesepsHsiii ypok. Pabora ¢
67 TekcTamu 1o Teme "TlocTossHHbBIN
AIEKTPUUYECKUN TOK"

bubnunoreka LIOK

https://m.edsoo.ru/ff0acdc6

PesepBHylit ypok. Pabora ¢
68 TeKcTaMu 1o TeMe "MarHuTHbIe

saBIIeHus"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

14.5
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https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

9 KJIACC

KoaunuecTBO 4acoB

JIeKTPOHHBbIE HU(POBHIE

Ne Jara
w/n Tema ypoka Beero Konrpoububie IIpakTuueckue e — o0pasoBare/ibHbIE
padoThI padoThI pecypcel

1 MexaHuueckoe JTBUKEHHE. 1

MarepuanbHas TO4YKa
UCTEMa OTCUeTa.
2 STHOCI/ITGHBHOCTB MEXaHUYECKOTO 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0ad474

JIBUKCHUS

3 PaBHOMEpPHOE ITPAMOJIMHEWHOE 1 Bu6moreka [JOK
IBUDKCHUE https://m.edsoo.ru/ff0ad19a
HepaBHOMepHOE NpAMOIUHENHOE

4 nBikeHue. CpeqHsst © MTHOBEHHas 1
CKOPOCTh
IIpssMonuHeiiHOE

5 p:;HoyCI(opeHHoe JIBUKCHHUE. 1 Bubmmorexa IOK

https://m.edsoo.ru/ff0ad8d4

VYckopenue
CKopocCTh MPAMOJIMHENHOTO

6 PaBHOYCKOPEHHOT'O IBHKEHUS. 1
I'padux ckopoctu
JlaGopaTtopHnast pabota

7 "OnpeneneHne yCKOpeHus Tenna 1 1 bubnuoteka [JOK
IIPU PAaBHOYCKOPEHHOM JIBUKEHUU https://m.edsoo.ru/ff0adb18
M0 HAKJIOHHOM TMJIOCKOCTH"

3 CBo0Ooguoe magenne teir. OIbITH 1

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

PaBHOMEpHOE ABMXKEHUE IO
okpyxHocTu. [Iepuon u yacrora

bu6nmoreka [IOK

o obpamienus. JInneiHas u yriaosas https://m.edsoo.ru/ff0ael76
CKOPOCTH
10 LlenTpocTpeMHuTENIBHOE YCKOPEHUE
1 ITepsriii 3akoH HetoTOHA. BexTop bubmuorexa [JOK
CHJTBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. bubnnorexa [JOK
PaBHozelicTBYOIIAS CHITa https://m.edsoo.ru/ff0ae72a
13 Tpernii 3akoH HproTOHA. Bbu6moteka [JOK
Cyrmepro3unus Cui https://m.edsoo.ru/ff0ae982
14 Penrenue 3a1a4 Ha npUMEHEHUE bu6nmorexa LIOK
3akoHOB HproToHA https://m.edsoo.ru/ff0aeb6c
15 Cuna ynpyroctu. 3akoH ['yka Bubmmorexa HOK
https://m.edsoo.ru/ffO0aeca2
16 Pemenue 3amau nmo teme «Crita
YIPYTOCTH
JlaGopaTopHnas pabota
17 «Ol‘[pI::,HeJIlZHI/IeI;KeCTKOCTI/I bubmorexa HOK
https://m.edsoo.ru/ff0aee28
TIPYKUHBDY
18 Cuna Tpers bubnuoreka [{OK
https://m.edsoo.ru/ff0af738
19 Pemenne 3agau mo reme «Cuma but6mmoreka [IOK
TPEHUSI» https://m.edsoo.ru/ff0afa26
JlaGopartopHas paboTa BuGnmorexa LIOK
20 "Onpenenenne ko3 huireHTa

TPEHHUS CKOJIbKEeHUS"

https://m.edsoo.ru/ff0af8be
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https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be

Permrenne 3aga4 mo reme "3aKOHBI

21 Herotona. Cuia ynpyroctu. Cuna bubmmorexa LIOK
| https://m.edsoo.ru/ff0afb8e
TpEeHHUS
Cuia TSKECTH U 3aKOH
22 BCEMUPHOI'O TATOTEHUS. Bubmmorexa HOK
https://m.edsoo.ru/ff0af044
YckopeHre cBOOOIHOTO TaIeHUs
Ypok-konpepenmus "JIBuxenue

93 TEJ BOKPYT TPaBUTAIIMIOHHOTO
nenTpa (CosiHeyHas cucremMa).
lamaktuku"

Pemenue 3agau no teme "Cuna
24 TSDKECTH U 3§KOH BCEMHUPHOT'O bubmroreia LIOK
. https://m.edsoo.ru/ff0af5f8
TATOTCHUS

o5 IlepBasg kocMHUUECKast CKOPOCTb. bubmuoteka [IOK
HeBecomocTs 1 meperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuaIbHOW TOUYKH.

26 AGCoI0THO TBEPAOE TEIO. bubmmnoreka HOK
PaBHOBecue TBEpIOTO TENA C https://m.edsoo.ru/ff0afe36
3aKpeIIEHHON OChIO BpalllEHUs

27 MowmeHnT cuisl. LleHTp TsKecTH

28 Pemenne 3agau mo Teme "MoMEHT bubnunorexa LIOK
cuiel. Llentp tsoxectn"” https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBHON

29 pa621)Te 10 TeEME "M:xaHI/I‘{eCKOC Bubmmorexa HOK

N https://m.edsoo.ru/ff0b0408
nBmkenue. Bzaumonetictsue ten"
KoHnTtponbHas pabota 1mo teme BuGnmorexa LIOK
30 "MexaHn4yecKoe IBMKEHUE.

BzaumoneiictBue ten"

https://m.edsoo.ru/ffOb06ec
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https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec

HNmnynec Tena. UMItynbsc CUIbL.
3aKOH COXpaHECHMsI UMITYJIbCA.

bu6nmoreka [IOK

31 Yrpyroe u Heynpyroe https://m.edsoo.ru/ff0b07fa
B3aUMOJICUCTBUE
32 Pemenne 3agau mmo teme "3akoH bubnunoreka LIOK
COXpaHEHUs UMITyJbca" https://m.edsoo.ru/ff0b096¢c
33 Ypok-koHpepenius "PeaktuBHoe
JBUKEHHE B IPUPOJE U TEXHUKE"
34 Mexannueckas pabota u bubnnorexa [JOK
MOIIIHOCTb https://m.edsoo.ru/ffOb0Oa84
35 PaboTa cHIbI TSKECTH, CHJIBI bubnunoreka LIOK
YIPYTOCTH M CHJIbI TPCHUS https://m.edsoo.ru/ff0b0db8
JlaGoparopHas paboTa
«Onpenenenue paboThl CUITBI
36 TPEHUS TIPU PAaBHOMEPHOM
JIBY)KEHUH TeJa 10
TOPU30HTAIBHON TOBEPXHOCTH»
37 CBs3b 3HEPTUH U PaOOTHI.
[ToreHunaneHas sHEprus
38 Kunernueckas sneprus. Teopema o bubmuoreka [JOK
KUHETHYECKOU YHEPTUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHsI SHEPTUU B
MeXaHHUKe
JlaGopatopHas pabora «3yueHue bubmuorexa [IOK
40
3aKOHA COXPAHEHHS SHEPTHI» https://m.edsoo.ru/ff0b12fe
41 KonebarenbHoe IBUKEHHUE H €TO bubnunoreka LIOK

XaApPaKTCPUCTHUKNU

https://m.edsoo.ru/ff0b1858
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https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858

42

3aryxaromue KoieOaHus.
BeiHyX1eHHBIE KOTCOaHMSL.
Pe3onanc

bubnunorexa LIOK

https://m.edsoo.ru/ffOb20f0

43

44

45

MareMaTH4ecKuil U NPy >KUHHBINA
MasTHUKU

Ypok-uccienoBanue
«3aBHUCUMOCTD MEPHOJIa KOJICOaHH
OT >K€CTKOCTHU MPY>KUHBI U MACCHI
rpy3a»

[IpeBparienue sHepruu npu
MEXaHUYECKUX KOJIEeOaHUIX

bubmuoreka [{OK

https://m.edsoo.ru/ff0b197a

46

JlaGopaTtopHnast pabota
«OrmpeneneHue 4acToThl U epHoaa
KoJIe0aHUM MPY>KUHHOTO
MasITHUKa

bu6nmnorexa LIOK

https://m.edsoo.ru/ffOblaec

47

JlabopaTtopHas pabota «IIpoBepka
HE3aBUCHMOCTH TIEPUO0JIa
Kosie0aHul Tpy3a, MOJIBEIIEHHOTO K
HUTH, OT MacChl TPy3a»

bubmmoteka IIOK

https://m.edsoo.ru/ff0b197a

48

Mexannueckue BoiHbL. CBOKWCTBA
MeXaHHn4eCcKHuX BOJIH. [IpogosibHbIE
Y TIOTIEPEYHBIE BOJTHBI

but6mmoreka [IOK

https://m.edsoo.ru/ffOb21fe

49

50

VYpok-koHpepeHuus
"MexaHn4eCKHe BOJIHBI B TBEPIOM
tene. CelicMUYeCKHe BOJIHBI"

3Byk. Pacnipoctpanenue u
OTpa’KE€HHE 3BYKa
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https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

51

Ypok-uccnenosanue "Hadmonenue
3aBHCUMOCTH BBICOTHI 3ByKa OT
4acTOThI"

52

53

54

55

I'pOMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC
Ypok-koHpepeHnus "YIbpTpa3zByK
U MHPA3BYK B PUPOJE U
TexHuKe"

[ToaroroBka K KOHTPOJIHHOU
pabote 1o Teme "3aKOHBI
coxpaHeHus. MexaHuyeckue
Kosie0aHusl U BOJHBI"

KonrponbHas pabora no reme
"3aKOHBI COXPaHEHUS.
Mexanuueckue KoiebaHus u
BOJIHBI"

bubmuoreka [{OK
https://m.edsoo.ru/ff0b23ca

bubmuoreka [{OK
https://m.edsoo.ru/ffOb25f0

56

DIIeKTPOMarHuTHOE TOJIE.
DNIEKTPOMarHUTHBIE BOJHBI

bubmmoteka IIOK
https://m.edsoo.ru/ffOb2abe

57

58

59

CBolicTBa 3JIEKTPOMAarHUTHBIX
BOJIH

Ypok-konpepentus "[lkana
ANIEKTPOMArHUTHBIX BOJIH.
Hcnonb3oBanue
AJIEKTPOMArHUTHBIX BOJIH JJISI
COTOBOM CBSI3H"

Ypok-uccnenosanue "M3ydenue
CBOMCTB SJICKTPOMArHUTHBIX BOJIH

bubnunorexa LIOK
https://m.edsoo.ru/ff0b2fe6

bubnunoreka LIOK
https://m.edsoo.ru/ffOb2c6¢
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https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c

C IOMOIILK0 MOOMIIBHOI'O
tenedona"

60

61

62

Pemenue 3agau Ha onpeneneHue
YacCTOThI U JJIMHBI
AIEKTPOMATHUTHOUN BOJIHBI

DJIeKTpOMarHuTHas pupoa
cBeta. CKkopocTh cBeTa. BosiHOBBIE
CBOMCTBA CBETa

HcToyHuku cBera.

[IpssmMonMHEIHOE pacpocTpaHeHHe
ceera. 3atmenust Connua u JIyHbt

bubmuoreka [{OK
https://m.edsoo.ru/ff0b31d0

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

63

3aKOH OTpa)KeHUsI CBeTa. 3epKaJa.
Pemienue 3a1a4 Ha mpUMeHeHUE
3aKOHA OTPa)XKEHHUs CBETa

bubnunoreka LIOK
https://m.edsoo.ru/ff0b38c4

64

65

66

67

[Ipenomnenue cBera. 3akoH
NIPEJIOMIICHUS CBETa

ITonHOE BHYTpEHHEE OTpaKEeHUE
ceera. Mcronb30BaHKe MOIHOTO
BHYTPEHHETO OTPaKECHUS B
ONTHYECKUX CBETOBOJAX

JlaGoparopHas paboTa
"HccnenoBaHue 3aBUCMMOCTH yIJia
IPEJIOMIJIEHHUS] CBETOBOI'O JIyda OT
yTJla NaJeHusl Ha TPaHuIEe "BO3yX-

nn

CTEKJIO
Ypoxk-koH]pepeHuus

"Ucnons30BaHyeE MMOJTHOTO
BHYTPEHHETO OTPAXKEHUS:

bu6mmoteka IIOK
https://m.edsoo.ru/ffOb3aea

bubnuoreka [{OK
https://m.edsoo.ru/ffOb3c5c
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https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c

CBC€TOBOAbI, OIITUKOBOJIOKOHHAsA

CBsI3p"
bubnunorexa LIOK
68 Jluna3el. OnTudeckas cuiia JIMH3bI https://m.edsoo.ru/fOb3f2c
69 [TocTpoenune n3o0paxeHuit B bubmuorexa [IOK
JIMH3aX https://m.edsoo.ru/ff0b444a
JlaGopaTtopHnast pabota
70 "Onpenenenne HOKyCHOTO bubanoreka [JOK
PacCTOSHUSA U ONTHYECKON CHIIBI https://m.edsoo.ru/ff0b4206
cobuparomiei TuH3bI"
71 Ypok-koH(pepenmus "OnTudeckue bubmmoreka [JOK
JIMH30BbBIC TPUOOPHI" https://m.edsoo.ru/ffOcOa7e
72 I'ma3 kak onrtuyeckas cucreMa. bu6nmorexa LIOK
3penue https://m.edsoo.ru/ff0b4684
73 Ypok-kondepentus "JlepexTo
3peHus. Kak coxpanuts 3peHue"
Pasnoxenue 6enoro csera B
criektp. OnbiTel HproTOHA. bubmuorexa [IOK
74
CnoXeHHe CIeKTPaIbHBIX IIBETOB. https://m.edsoo.ru/ff0c0f4c
Hucnepcus ceera
JlaGopaTtopHnas pabota "OMBITHI 11O
a3JI0’KEHUIO OesIoro CBeTa B
75 SHGKTp 1 BOCIIPUSTHIO LIBETA bubmorexa LIOK
https://m.edsoo.ru/ff0cOe2a
MPEIMETOB MPU MX HAOIIOIEHUN
yepe3 1IBETOBbIE (PUIBTPHI"
VYpok-npaktukym "BoiHOBBIE
76 CBOMCTBA CBETA: TUCTICPCHSI,

uHTepdepeHius u qudpaxuus"
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https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a

OmnsiTel Pesepdopna u

bubnunoreka LIOK

" IUTaHeTapHast MOJIENIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynarter bopa. Moaens aroma
bopa
19 anowon. Ko Mmoo bimorera LIOK
https://m.edsoo.ru/ff0c144c
CHEKTPBI
80 Ypok-npaktukym "Habnronenue bubanoreka [JOK
CIEKTPOB HCIyCKaHHs" https://m.edsoo.ru/ff0c1550
81 PannoakTuBHOCTH U €€ BUIBI brbmmorexa LIOK
https://m.edso0.ru/ff0c1672
82 Crpoenue aTOMHOrO sipa. bubnnorexa [JOK
Hyknonnas Mojens https://m.edsoo.ru/ff0c18ac
83 PannoakTuBHBIE IpEBpaLCHUS. bubmmnoreka HOK
N3oromnsl https://m.edsoo.ru/ffOclal4
84 Pemenne 3agau mo teme: bubmmoreka IIOK
"PamnoakTHBHBIC TpEeBpaIieHus " https://m.edsoo.ru/ffOclb4a
85 [lepuon nonypacnana
Ypok-koH(pepeHus
86 "IPaz[HoaKT%IBI:{LI: U3IIy4YCHHS B bubmorexa OK
| https://m.edsoo.ru/ff0c2126
NpUpPOJE, MEAUIIMHE, TEXHUKE
S nepHble peakiu. 3aKOHBI
87 C;IXI?aHeHEﬂ 3aI[I>su10130ro " bubmmorexa LOK
https://m.edso0.ru/ff0c1c58
MacCOBOTO YHCEI
88 DHeprusi CBSI3u aTOMHBIX SIIED. bubmmnoreka [JOK

CB43b MaCChl U SHEPTUH

https://m.edsoo.ru/ff0cld7a
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https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
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https://m.edsoo.ru/ff0c1d7a

89

Pemenue 3agau no reme "Snepueie
peakuun"

90

91

92

93

94

95

Peakuuu cunTe3a u neneHus saep.
Wcrounuku sneprun ConHua u
3BE3 ]

Ypok-koubepenius "Anepras
sHepretuka. [leiicTBus
PaAMOAKTHUBHBIX U3JIy4YE€HUN Ha
JKUBbIE OpraHU3Mbl"

[ToaroroBka K KOHTPOIHHOU
pabote 1o Teme
"DJIeKTPOMarHuTHOE MOJIE.
DIIeKTPOMarHUTHBHIE BOJTHBI.
KBanTtoBeie siBneHus"

KonrponbHas pabora no reme
"DNIEeKTPOMarHuTHOE MOJIE.
ONEKTPOMAarHUTHHIE BOJIHBI.
KBanrtoBeie siBneHus"

[ToBTOpenue, o6o0IIEHHE.
JlaGopatopHbie paboOTHI IO KypCy
"B3aumopeiicteue ten"
[ToBTOpeHue, 0600IICHNE.
Pemienune pacueTHbIX U
Ka4eCTBEHHBIX 3a]1a4 [0 TEME
"TemoBsle mpoueccs”

bubnunoreka LIOK
https://m.edsoo.ru/ff0c1e88

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

bu6nmnorexa LIOK
https://m.edsoo.ru/ff0c245a

bubnunorexa LIOK
https://m.edsoo.ru/ff0c2572

96

[ToBTOpeHue, 0600IICHNE.
Pemienue pacyeTHbIX U

but6mmorexa [IOK
https://m.edsoo.ru/ff0c2a22
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KaueCTBCHHBIX 33J1a4 110 TEME
"KIIJI TermoBsIX aBurarenci'”
[ToBTOpenue, o6oOIICHNKE.
97 Pewenne pacyeTHbIX U 1 Bu6muoteka [JOK
KaueCTBEHHBIX 3a/1a4 110 TEME https://m.edsoo.ru/ff0c2b30
"KII/] anexrpoycTtaHoBOK"
IToBTOpEHME, 000OIIIEHHE.
98 Ha6op1:T0pHHe pa6H;TBI o Kypcy 1 1 buomiorexa LIOK
https://m.edsoo.ru/ff0c2c52
"CBeToBbIC sABJICHUS"
IToBTOpenue, 0606mmeHue. Pabora
99 c TechaMH n,o TeM:l"3aKOHBI 1 bubmmorexa LIOK
Y https://m.edsoo.ru/ff0c2d6a
COXpPaHCHHUS B MEXAHHUKE
[ToBTOpenue, 0600meHue. PaGora
100 c TechaMH n’o TeMEl”KOJIe6aHI/I51 u 1 bubmmorexa LIOK
\ https://m.edsoo.ru/ff0c2e82
BOJIHEI
IToBTOpenue, o6o6meHne. Pabora
101 c TeKCfaMI/I rio TeMIeH"CBeTOBHe 1 bubmmorexa LTOK
| https://m.edsoo.ru/ff0c3044
SIBJICHUS
[ToBTOpenue, 0606menne. Pabora
102 ¢ TekctaMu o TeMe "KBaHTOBas u 1
snepHas ¢puzuka"
OBILIEE KOJIMYECTBO YACOB I1O 102 3 97

I[TPOTPAMME

58


https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044

YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLHECCA OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI VIS YYEHUKA
7 KIIACC

®duswuka, 7 kiacc/Ileppimkun A.B., OOIIECTBO C OTPaHUYCHHONW OTBETCTBEHHOCTHIO
"N3narenpcTBOOK3aMEeH";

8 KIIACC

®dusmuka, 8 kiacc/Ileppimkua A.B., OGIIECTBO ¢ OTPaHUYCHHONW OTBETCTBEHHOCTHIO
"N31aTeabcTBO«K DK3aMEeH;

9 KIIACC

®wusuka, 9 knacc/Ileppimkun .M., I'yrauk E.M., UBanoB A.U., [TletpoBa M.A.,
Axunonepnoe o6mectBo «M3narenbctBo «IIpocBemienuey;

METOANYECKHUE MATEPHUAJIBI IJI51 YYUTEJIA

7 KIIACC

1. ®usuka. 7 knacc, yueOnuk. A.B.I1épsimkun. M.:[Ipoda.

2. ®usuka, 7 knace, yueouux/I'paueB A.B., [loroxes B.A, CenusepcroB A.B., MockBa
"[Ipocsemienue» 2023r

3. ®usuka, 7 knace, paboyas terpaap Ne 1/I'paues A.B., [Toroxxes B.A, bokos
ILIO.,BumnsakoBaE. A, Mocksa "[Ipocsemenue» 2023r

4. ®dusuka, 7 kiacc, pabouas tetpaab Ne 2/I'paueB A.B., Iloroxes B.A, bokos
ILIO.,.BumnsakoBaE.A, Mocksa "[Ipocsemenue» 2023r

5. ®usuka, 7 kinacc, JJaboparopusie padotsl/I'paueB A.B., [Toroxes B.A, , Mocksa
"IIpoceemenue» 2023r

6. B.1.JIykammk. CoopHuK 3amau no ¢usuke. 7-9 xknacc. M.: [Ipocsenienne,2007.
Marepuain KOMIUIEKTa HOJTHOCTBIO cOOTBeTCTBYeT [IpuMepHoii nporpamme o ¢usuke
OCHOBHOTO 00111eT0 00pa3oBaHus, 0053aTeILHOMY MUHUMYMY COJIepKaHUs, PEKOMEHI0BaH

MunucrepcTBoM o0pazoBanusi PO
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8 KIIACC

1. A.B.Il€ppimkun. @usuka. 8 kmacc. M.:[Ipoda.

2. ®usuka, 8 xknacc/I'paueB A.B., [Toroxes B.A, BumnskoBa E.A., Mocksa
"IIpoceemenue» 2023r

3. B.1.JIykamuk. CoopHuk 3aaa4 1o ¢pusuke. 7-9 kinacc. M.: [Ipocsemenue,2007.

Matepuan KOMILIEKTa OJTHOCThIO cO0TBEeTCTBYET [IpumepHoil mporpamme 1o ¢pusuke

OCHOBHOI'O 06mero O6paSOBaHI/IH, 065133T6J'ILHOMy MHUHUMYMY COACPKaHHUA, PCKOMCHAOBAH

MuHnucrepcTBoM o6pazoBanusi PO

9 KJIIACC

1. A.B.Il€ppiukun, E.M.I'yrHuk. @usuka. 9 knace. M.:/Ipoda,2011.

2. ®usuka, 9 knacc/I'paueB A.B., [Toroxes B.A, bokos I1.1O., MockBa
"IIpoceemienue» 2023r

3. B.W.JIykammk. COoopHuK 3a7a4 no ¢pusuke. 7-9 knacc. M.: [Ipocsemienne,2007.
Marepuain KOMIUIEKTa HOJHOCTBbIO cOOTBETCTBYET [IprMepHOit mporpamme 1o pusmke
OCHOBHOTO

ob1iero oopazoBaHus, 0053aTEIbHOMY MUHUMYMY COJIEpKaHHsI, pEKOMEH/10BaH
MuHnucrepcTBOM

obpazoBanus PO.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

Beenurenannsichttps://infourok.ru/testConstructor/catalog?page=0 search=
sorting=desc - reneparop TecToB

class-fizika-narod.ru/

http://videouroki.net/view_news.php?newsid=53

http:physics.nad.ru(anumarus pu3nyecKux MpoLEeccoB)
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http:www.history.ru/freeph.htm (oOy4arornue nporpamMmmsl 1o Ghu3HKe)
http:phdep.ifmo.ru (BupTyaabHbIe TaOOpaTOpHBIC PAOOTHI)

7 KIIACC
https://rosuchebnik.ru/material/urok-po-teme-fizika-nauka-o-prirode-fizicheskieyavleniya-
7412/ https://videouroki.net/razrabotki/fizika-i-metody-nauchnogopoznaniya.html
https://resh.edu.ru/subject/lesson/2602/main/
https://www.yaklass.ru/p/fizika/7-klass/nachalnye-svedeniia-11860/fizicheskievelichiny-
mezhdunarodnaia- sistema-edinitc-11863

https://resh.edu.ru/subject/lesson/1533/start/
https://infourok.ru/laboratornaya-rabota-opredelenie-razmerov-malih-tel2990920.html
https://resh.edu.ru/subject/lesson/1534/start/
https://www.yaklass.by/p/fizika/7-klass/stroenie-veshchestva-2422/vzaimodeistviechastitc-
veshchestva- agregatnye-sostoianiia-veshchestva-2429
https://www.yaklass.ru/p/fizika/7-klass/stroenie-veshchestva-11123/izmeneniesvoistv-
veshchestv- agregatnye-sostoianiia-veshchestva-11335
https://resh.edu.ru/subject/lesson/1532/start/
https://resh.edu.ru/subject/lesson/1488/start/
https://resh.edu.ru/subject/lesson/1525/start/
https://www.yaklass.ru/p/fizika/7-klass/dvizhenie-i-vzaimodeistvie-tel 11864/skorost-
neravnomernoe- dvizhenie-sredniaia-skorost-11866
https://resh.edu.ru/subject/lesson/1531/start/
https://www.yaklass.ru/p/fizika/7-klass/dvizhenie-i-vzaimodeistvie-
tel11864/vzaimodeistvie-tel-massa-tela- izmerenie-massy-tela-na-vesakh-11868
https://www.yaklass.by/p/fizika/7-klass/dvizhenie-i-sily-2617/massa-tela-edinitcymassy-

vzaimodeistvie-tel- izmerenie-massy-tela-na-vesakh-2624
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https://resh.edu.ru/subject/lesson/2601/start/
https://www.yaklass.by/p/fizika/7-klass/dvizhenie-i-sily-2617/massa-tela-edinitcymassy-
vzaimodeistvie-tel- izmerenie-massy-tela-na-vesakh-2624
https://www.yaklass.by/p/fizika/7-klass/dvizhenie-i-sily-2617/sila-sila-tiazhesti2628/re-
db5597d9-aaec- 42e5-987b-036999ec48e5

https://resh.edu.ru/subject/lesson/2756/start/ https://urok.1sept.ru/articles/567919
https://skysmart.ru/articles/physics/zakon-paskalya
https://resh.edu.ru/subject/lesson/1537/start/
https://infourok.ru/urok_v_7 klasse _po_fizike _na_temu_gidravlicheskie _mashiny.-
118027.htm https://resh.edu.ru/subject/lesson/2968/start/
https://www.yaklass.ru/p/fizika/7-klass/davlenie-tverdykh-tel-zhidkostei-i-gazovsila-
davleniia-11881/zakon- arkhimeda-ves-tela-v-zhidkosti-11889/re-a5¢c30e8ede94-4c2a-8892-
dae12361chb0

8 KJIIACC
https://foxford.ru/wiki/fizika/osnovnye-polozheniya-mkt-i-ih-opytnoe-obosnovanie
https://www.yaklass.ru/p/fizika/7-klass/stroenie-veshchestva-11123/stroenieveshchestva-
molekuly-i-atomy- 11332
https://www.yaklass.ru/p/fizika/7-klass/stroenie-veshchestva-11123/izmeneniesvoistv-
veshchestv- agregatnye-sostoianiia-veshchestva-11335
https://www.yaklass.ru/p/fizika/7-klass/stroenie-veshchestva-11123/pritiazhenie-
iottalkivanie-molekul- smachivanie-i-kapilliarnost-11334
https://www.yaklass.ru/p/fizika/8-klass/izuchaem-teplovye-iavleniial2324/teplovoe-
dvizhenie-sviaz- temperatury-tela-so-skorostiu-dvizheniia-molekul 12325
https://www.yaklass.ru/p/fizika/8-klass/izuchaem-teplovye-iavleniial2324/vnutrenniaia-

energiia-dva- sposoba-izmeneniia-vnutrennei-energii-12579
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https://www.yaklass.ru/p/fizika/8-klass/izuchaem-teplovye-iavleniia-
12324/vidyteploperedachi-12326
https://www.yaklass.ru/p/fizika/8-klass/izuchaem-teplovye-iavleniial2324/kolichestvo-
teploty-kak- fizicheskaia-velichina-160156
https://www.yaklass.ru/p/fizika/8-klass/izuchaem-teplovye-iavleniia-12324/chtotakoe-
udelnaia-teploemkost- veshchestva-161306

9 KJIACC
https://www.yaklass.ru/p/fizika/9-klass/zakony-dvizheniia-tel-osnovy-kinematikil2594
https://www.yaklass.ru/p/fizika/9-klass/mekhanicheskie-kolebaniia-zvukovyevolny-18755
https://www.yaklass.ru/p/fizika/9-klass/elektromagnitnoe-pole-535026
https://www.yaklass.ru/p/fizika/8-klass/izuchaem-svetovye-iavleniia-131515
https://resh.edu.ru/subject/lesson/5909/start/48492/
https://resh.edu.ru/subject/lesson/5845/start/151635/

https://resh.edu.ru/subject/lesson/4918/start/48463/
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