AHHOTAIUA K padoyeil mporpaMmme yueOHOro npeamera «@u3uka»

PaGouas nporpamMmma yae6HOTO Tipenmera «Pu3nkay 00s13aTeIbHOM MPeAMETHON 001acTH
«EcTecTBeHHO - HayuHBIE MPEAMETH» pa3paboTaHa B COOTBETCTBUH € MyHKTOM 18.2.2 ®I'OC
000, ®OO0IT OO0, Ilonoxennem o pabouel mporpaMme y4eOHOTO MpeaMera, Y4eOHOTro
Kypca,y4eOHOro MOJyJis, Kypca BHEYPOUHOM NESATENBHOCTH U peanusyercs 3 rojga ¢ 7 mo 9
KJ1acc

Pabouass mporpamma paspadorana HMO yuwmreneit Ouosiornu, QUMK U XUMHH,
OIpe/ieNisieT OpraHu3alrio 00pa30BaTENbHON ACSITENbHOCTH YYUTENS B IIKOJE MO y4eOHOMY
npenmMetry «Pu3nka»

Pabouas mporpamma ydeOHoro mpeamera «@Pusmka» sBisgercs yacteio OOII OO0
ONPEACIISIONICH:

- COACPIKAHHUE,
- INTAaHUPYCEMBIC PC3YyJIbTAaThbL (JII/I‘-IHOCTHBIG, MCTAIIPEAMCTHBIC U HpeIIMCTHI)IG);

- TEMaTUYEeCKOe IUTAHNPOBAHKE U BO3MOXKHOCTBIO Hcrnonb3oBanus JOP/LIOP.
Pabouas mporpamma oOCyXkIeHa ¥ TPHUHATA pPEIICHHEM IeAaroruuyecKoro COBETa,

COIJIACOBAaHA 3aMECTUTENIEM JHUPEKTOpa MO Y4yeOHO-BOCIMTATENILHOW pPaboTe M YTBEP)KICHA
JUPEKTOPOM F'MMHA3HH.

Hara: 30.08.2023
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INOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ¢u3KMKe Ha ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHHs COCTAaBJICHA Ha OCHOBE
HOJIOXKEHUH M TpeOOBaHMM K pe3ysibTaTaM OCBOEHHMs Ha 0a30BOM YpPOBHE OCHOBHOM
oOpasoBarenbHON TporpaMmsbl, peactaBieHHbIX B PI'OC 00O, a Taxke ¢ yu€Tom dhenepanbHOM
paboueii nporpammMbl BocniuTanus u KoHnenun npenogaBanus yueOHoro npeamera «Dusnkay.
Copnepxanue mporpamMMbl 1Mo (pU3MKe HampaBiIeHO Ha (OPMHPOBAHHE E€CTECTBEHHO-HAYYHOU
IPaMOTHOCTH OOYYAIOLIUXCS M OPraHU3aLUI0 U3yYeHUs (QU3UKU Ha JesTeIbHOCTHOM OcHOBe. B
nporpaMMe Mo (pU3MKE YUYMTHIBAIOTCA BO3MOYKHOCTH Y4YeOHOro IpeIMeTa B pealu3aluu
tpeboBanuii ®I'OC OOO k muaHUpyeMbIM JUYHOCTHBIM M METAIIPEAMETHBIM pe3yJbTaTaM
Oo0y4YeHHsI, a TaK)KE MEXIIPEIMETHbIE CBS3M €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB Ha
YPOBHE OCHOBHOI'O O0ILIEro 00pa3oBaHMsL.

[Iporpamma mo ¢Qu3MKe ycTaHABIMBACT paclpenesieHue ydeOHOro maTepuaga Mo TojaaM
o0yueHust (1Mo Kjiaccam), NpeajaracT MPUMEPHYIO MOCIEAOBATEIIbHOCTh HM3YYCHHUS TEM,
OCHOBAHHYIO Ha JIOTUKE Pa3BUTHsI IPEIMETHOTO COJEPKAHUSA U yUETe BO3PACTHBIX 0COOEHHOCTEH
00y4aromuxcs.

[Iporpamma no ¢u3uke pazpaboTaHa C LEJIbIO OKAa3aHUS METOJUYECKOW MOMOLIM YUYHUTEIIO B
CO3/1aHUU paboyel MPOrpaMMBbI 110 yUEOHOMY ITPEIMETY.

dusmnka SBISETCS CUCTEMOOOPA3yIOIIUM JUIsl €CTECTBEHHO-HAYYHBIX Y4YEOHBIX IPEIMETOB,
IOCKOJIbKY (PU3MUECKHE 3aKOHBI JIE)KaT B OCHOBE IPOLIECCOB M SIBICHUH, U3y4aeMbIX XUMUEH,
Ouosorueil, actrpoHoMueil U usnueckoi reorpaduei, BHOCUT BKJIAJ] B €CTECTBEHHO-HAYUHYIO
KapTUHY MHUpa, TPEAOCTaBIsCT HambOoiee SICHbIe 00paslbl MPUMEHEHHS HAayYyHOTO METO/a
IO3HAHUS, TO €CTh CI10C00a MOJYyUYEHUS JOCTOBEPHBIX 3HAHUH O MUPE.

OpHa U3 I1aBHBIX 3a/1a4 (PrU3MYecKoro o0pa3oBaHMsl B CTPYKTYpe 00IIero o0pa3oBaHusi COCTOUT
B ()OPMHPOBAHUU €CTECTBEHHO-HAYYHOW IPaMOTHOCTH M HHTEpeca K HayKe Y 00y4arouuxcs.

WN3yuenne @usukun Ha 06a30BOM YpOBHE MpeANojiaraeT OBJAJCHHE CIEAYIOLUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLIMMH €CTECTBEHHO-HAYy4YHYI0 T'PAaMOTHOCTb:

L HAay4HO OOBSACHATH SIBJICHUS,

L OLICHMWBATh U IIOHUMAaThb OCOOCHHOCTH HAay4YHOT'O UCCIICAOBAHUA,

L4 HHTCPpHIPCTUPOBATL JAHHBIC U HCIIOJIB30BATH HAYUYHBIC JOKA3aTCIILCTBA IJIA IMOJTYUYCHHUSA
BBIBOOB.

Llenu n3ydenus Gpu3nku Ha ypoBHE OCHOBHOI'O 00111er0 00pa3oBaHus onpenenensl B Konnenuuu
npenojiaBaHus yueOHoro npeaMera «Pusnka» B 00pa3oBaTeNbHBIX OpraHu3anusax Poccuiickoit
Qenepanyy, peaau3ylOIIMX OCHOBHBIE 00I1€00pa3oBaTelbHbIE MPOTrPaMMbl, YTBEPKIEHHOU
pemenueM Komnernn MunucrepctBa npocsemienus Poccuiickoit @enepanuu (IpoToKoa OT 3
nexadps 2019 r. Ne [TK-4BH).

Henu nzyvyenus pU3MKH:

o proOpeTeHne UHTepeca U CTPEMIICHHS 00YYalOIIMXCs K HAYYHOMY M3YUYEHHUIO TPUPOJIbI,
Pa3BUTHE UX UHTEJUIEKTYyaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;

o pa3BUTHE TPEJCTaBICHUH O HAy4YHOM MeETOoJe TMO3HaHus U (opMHupoBaHUE
MCCJIEOBATEIBCKOTO OTHOIIEHUS K OKPY’KAIOLUM SIBICHUSM;

. (dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3yjbTaTa W3Y4YE€HUS OCHOB CTPOCHHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (PU3UKU;

. (dbopmMHpoBaHUE MPENCTABICHUNA O POy (U3MKU IS Pa3BUTHUS APYTHX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTHl;

o pa3BUTHE TIPEACTABICHUH O BO3MOXHBIX cdepax Oyaymel mnpodeccHoHaIbHOM
NESTEIbHOCTH, CBSI3aHHOW C (U3MKOW, MOATOTOBKA K JallbHEHIIeMy OOYYeHHIO B OSTOM
HaIpaBJICHUU.



JlocTikeHne TUX LeNel MporpaMMbl 1o (pu3KMKe Ha ypOBHE OCHOBHOTO 001Iero oOpa3oBaHUs
o0ecreynBaeTcs peIeHueM CIeIyIoInX 3a1a4:

o MprOOpeTeHNe 3HAHU O TUCKPETHOM CTPOCHHH BEIIECTBA, O MEXaHUYECKHX, TEIUIOBBIX,
AIIEKTPUIECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHHSIX;

o prUoOpeTeHne YMEHUIN ONMUCHIBATH U OOBSICHATH (PU3MUECKUE SBICHUSI C UCIIOJIb30BAaHUEM
MOJTYYECHHBIX 3HAHUI;

o OCBOGHHE METOJOB pEUICHHs MPOCTEHIIUX pacu€THBIX 3aJad4 C HCIOJIb30BAHUEM
buznyeckux Mozenei, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4;

o pa3BUTHE YMEHUI HAOIIOAATh MPUPOIHBIC SBICHUS U BBITIOIHATH OIBITHI, 1a00paTOPHBIC
paboThI U AKCTIEPUMEHTANIbHBIE UCCIIEIOBAHUS C UCIIOIB30BAaHUEM H3MEPUTEIBHBIX TPUOOPOB;

. ocBoeHHe NPUEMOB paboThl ¢ uHpoOpManueld (U3HYECKOTO COICPXKAHUS, BKIFOYAS
UHPOPMALIMIO O COBPEMEHHBIX JOCTIDKEHUSAX (PU3MKH, aHAIU3 M KPUTUYECKOE OLICHUBAHHE
uHpOpMaLNH;

o 3HAKOMCTBO cO cpepaMu mMpodecCHOHATBHON AEITEeIbHOCTH, CBSI3aHHBIMU C (PU3UKOH, U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKEHUSIX (PU3MUECKOM HAYKU.

Ha wusyuenue ¢usuku (6a30BbIi ypOBEHb) Ha ypOBHE OCHOBHOrO 0OIIEro oOpa3oBaHUA
otBoaMTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Heneqo), B 8 kiacce — 68 gacoB (2 yaca B
Heneno), B 9 kinacce — 102 yaca (3 vaca B Hemelno).

[Ipemmaraemserii B mporpamMme 1o (pu3mke mepedeHb J1adopaTOpHBIX PadOT W OMBITOB HOCHUT
PEKOMEH/IaTeNIbHBIN XapaKkTep, yUWUTeNb JelaeT BHIOOp MpOBeACHHUs JTabOpaTOpHBIX paboT u
OTIBITOB C Y4ETOM MHIUBUIYaTbHBIX OCOOCHHOCTEH 00yJaromuXCcs, CIUCKA SKCIIEPUMEHTABHBIX
3aJJaHMi, TPe/ITIaraeMbIX B paMKax OCHOBHOTO TOCYJapCTBEHHOTO 9K3aMeHa 10 (hU3UKE.



COIAEPKAHUE OBYYEHUSA

7 KIIACC

Pa3znen 1. ®usuka u e€ posib B NO3HAHUM OKPYZKAIOIIEro MUpA.

®usuka — Hayka O npupone. fBieHus npuponsl. Pu3MUecKue SBICHUS: MEXAHUYECKHE,
TEIUIOBBIE, AIIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BenuyuHbl. M3Mepenne ¢Qusmueckux BenuuuH. Duszmueckue MpuOOPBHI.
[TorpemnocTs n3MepeHuid. MexayHapoiHasi cUCTeMa €IMHMII.

Kak ¢usuka u npyrue ecCTeCTBEHHBIC HAYKH U3YYalOT MPHPOay. ECTeCTBEHHO-HAYUHBIA METO]]
NO3HaHMsL: HAOJI0IEHNE, IOCTAHOBKA HAy4YHOT'O BOIIPOCA, BBIABM)KEHHUE TUIIOTE3, SKCIIEPUMEHT 110
MPOBEpPKE TUNOTE3, OObSICHEHHE HaOogaeMoro siBneHus. Onucanne QU3NYECKUX SIBICHUN C
IIOMOIIBIO MOJIEIIEN.

Hemoncmpayuu.

1.  MexaHuyeckue, TEIUIOBbIE, JIEKTPUUECKHUE, MATHUTHBIC, CBETOBBIC SIBJICHUSI.

2.  Owusnyeckue NpubOpHl U NPOIEAYypa MPSMBIX U3MEPEHUI aHAIOTOBBIM U IIU(POBBIM
npudopom.

Jlabopamopmuwvie pabomot u onvimol.

1. Onpenenenye 1EHb AIEHUS 1LIKaJIbl U3MEPUTEIBLHOTO pUdOpa.

2.  H3MepeHue pacCTOSHUM.

3. N3mepenne 00bEMa )KUIKOCTH U TBEPIOTO TEA.

4. Omnpenenenue pa3smMepoB MaJbIX TEIl.

5. H3mepeHue Ttemmeparypbl MpU TOMOIIM JKUJIKOCTHOIO TEpMOMETpa U JaTYMKa
TEMIIEPATYPHI.

6.  IIpoBeneHue uccnenoBaHus IO MPOBEPKE TI'MIOTE3BI: NAaJbHOCTH IOJIETA NIAPHKA,

MyIIEHHOTO TOPU30HTAIEHO, TEM OOJIBbIIIE, YeM OOJIBIIIEe BEICOTA TyCKa.

Pa3nen 2. [lepBoHayalibHbIe CBeIEHNUSI 0 CTPOEHUH BellecTBa.

CtpoeHHe BelecTBa: aTOMBI U MOJIEKYJIBI, HX pa3Mepbl. OTBITHI, TOKA3BIBAIONINE TUCKPETHOE
CTPOCHHE BEIIECTBA.

JlBmkenne yacTtwil BemecTBa. CBS3b CKOPOCTH JBIDKEHHS YACTHI[ C TEMIICPATYpOM.
BpoynoBckoe nBwkenue, nuddysus. B3aumonelcTBue UacTUI] BelIeCTBA: MPHUTSHKEHUE U
OTTaJKUBaHUE.

ArperaTHble COCTOSIHHSI BEILIECTBA: CTPOSHHE ra30B, )KUIKOCTEH U TBEPABIX (KPUCTAIITMUYECKHX )
Ten. B3amMOCBsI3p MEXJy CBOWCTBAaMH BEIIECTB B PA3HBIX arperaTHbIX COCTOSHUSX U UX
ATOMHO-MOJICKYJIIPHBIM CTpoeHHeM. OCOOCHHOCTH arperaTHbIX COCTOSTHUN BOJIBI.

Hemoncmpayuu.

1.  HaGmronenue OpoyHoBckoro nBwkeHus. 2.HabGmonenue nuddysun. 3.Habnronenue
SIBIICHUH, OOBSICHSIFOIIIMXCS MIPUTSHKESHUEM HITH OTTAIKMBAHUEM YACTHI] BEIISCTRA.
Jlabopamopnwvie padbomot u onvimel.

1. Onenka AuaMeTpa aToMa MEeTOI0M PSAIO0B (C UCTIOTIb30BaHUEM (GoTorpaduii).
2. OMnbITHI 110 HAOJTIOICHUIO TETIOBOTO PACIIMPEHUS Ta30B.
3. OMnBITHI 110 OOHAPYKEHUIO TEUCTBUS CHJT MOJICKYJISIPHOTO MPUTSKEHUS.

Pa3nen 3. /IBU:KeHMe U B3aMMOAelCTBHE TeJl.

Mexannueckoe aBuxeHue. PaBHOMepHOe M HepaBHOMepHOe nBmkeHue. CxopocTb. CpemHsst
CKOPOCTh MPU HEPABHOMEPHOM JIBIKCHHH. PacuéT myTH 1 BpeMEeHH IBHKCHHS.

SIBnenue uHepuu. 3aKOH MHEpIUHU. B3anmonelicTBie Tel Kak MpUYMHA U3MEHEHHS] CKOPOCTH
JIBWKEHUs Tesl. Macca kak Mepa uHepTHocTU Tena. [InotHocTh BemiecTBa. CBsI3b MJIOTHOCTH C
KOJIMYECTBOM MOJIEKYJI B eIMHUIIE 00bEMA BEIleCTBA.

Cuna kak xapakTepucTuka B3auMojencTBusa Tei. Cuna ynpyroctd u 3akoH ['yka. sMepenne
CHUJIBI C IOMOIIBIO TMHAMOMETpA. SIBNIeHne TATOTeHH U cuiia TshkecTH. Cuila TSXKEeCTH Ha APYTrux
maHetax. Bec tena. HeBecomocth. CiokeHHE CUJI, HANPaBJICHHBIX MO OJHOM MPSMOIl.



PaBnopeiicTByromas cui. Cuna TpeHus. TpeHue CKOIbXEHUS U TPEHHUE NOKos. TpeHue B Ipupoie
U TEXHHKE.

Hemoncmpayuu.

1. HaGmroneHne MexaHUMYECKOro JBMKEHHUS Tena. 2.M3MepeHne CKOpOCTH MPSIMOIUHEHHOTO
neuxenus. 3.Habmonenue sBnenuss uHepuuu. 4.HaGmioneHue W3MEHEHHSI CKOPOCTHU IPHU
B3auMmozeiictBun Tten. S5.CpaBHeHHME Macc MO B3auMOJAEUCTBUIO Teil. 6.ClioKeHue Ccui,
HaIpaBJICHHBIX MO OJTHON MPSMOM.

Jlabopamopmuwvie pabomot u onvimol.

1.  OmpegeneHue CKOPOCTH PAaBHOMEPHOTO JABIKEHHUS (IIapUKa B KUAKOCTU, MOJEIH
AIIEKTPUYECKOTO aBTOMOOWIIS U TaK Jiasee).

2. Omnpenenenue cperHel CKOPOCTH CKOJBXKEHHs OpycKa WM IIapHKa MO HAKIOHHON
IJIOCKOCTH.

3. OmnpeneneHue IIOTHOCTU TBEPIOTO TENA.

4.  OnbIThl, IEMOHCTPUPYIOLINE 3aBUCUMOCTh pacTsskeHus (nedopMalvu) Npy>KUHbBI OT

IIPUIIOKEHHOM CHJIBI.

5. OneITbl, 1EMOHCTPUPYIOLUE 3aBUCHUMOCTb CHJIBI TPEHHUSl CKOJIbKEHHUS OT Beca Tejla U
XapakTepa COIPUKACAIOIINXCS IIOBEPXHOCTEM.

Pa3nen 4. /laByieHue TBEPABIX TeJl, JKMAKOCTell M ra3oB.

Hasnenue. CrnocoObl YMEHBIIEHUS U YyBEIMUYeHHs AaBiieHus. JlaBieHue raza. 3aBHCUMOCThb
JIaBIICHU ra3a oT 00bEéMa, Temreparypsl. [lepenaya gaBneHust TBEPIBIMU TEIAMH, KUIKOCTSIMH U
razamu. 3akoH [lackansa. IIHeBMaTmyeckue MallMHBIL. 3aBUCHMOCTb JABJICHUS XUAKOCTU OT
riyOunsl.  ['mapocratmueckuit  mapagokc. CooOmaronecs  cocyasl. [ 'mapaBianueckue
MEXaHU3MBI.

ATtmocdepa 3emin u atMmocepHoe naBieHue. [IpuunHbl cyIiecTBOBaHUS BO3LYLIHON 000JI0UKH
3emin. OnbiT Toppuuennu. M3mepenne arMocdepHoro naBieHus. 3aBUCUMOCTb aTMOc(hepHOro
JTaBJICHUSI OT BBICOTHI HaJl ypoBHEM Mopsi. [Ipnbopsl a1 n3MepeHust arMocQepHOro J1aBIeHUS.

JlelicTBUE *KUAKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TeJ0. BriTankuBaromas (apxuMeioBa) cuia.
3akoH Apxumena. [InaBanue ten. Bo3gyxomnnasanue.

Hemoncmpayuu.

1. 3aBUCHMMOCTH JaBJIEHUA Ta3a OT TemmepaTypsl. llepenada naBineHus: )KUIKOCTHIO U Ta30M.
Coobmaromumecss cocynsl. I'mapaBianueckuit mpecc. IlposiBienue neiictBus atmocgepHOro
JaBJI€HUs. 3aBUCHMOCTb BBITAJIKMBAIOIIEH CHIIBI OT O0BbEMa NOTpYXKEHHOW YacTU Tela U
IJIOTHOCTU KUJKOCTU. PaBEHCTBO BBITAIKUBAIOIIEH CHUIIBI BECY BBITCCHEHHON KUIKOCTH.
VYcnoBue maBaHus TeNl: IUIABAHUE WM IOTPYKEHHME TEJI B 3aBUCUMOCTH OT COOTHOIIECHMS
IIJIOTHOCTEH TEJIA U KUIKOCTH.

Jlabopamopmuwvie padbomot u onvimol.

1.  HccnemoBaHue 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMa MOTPY>KEHHOM B KHUAKOCTh YACTH
Tena.

2. OrnpezeneHre BHITAIKMBAIOIIEH CUIIbI, IEHCTBYIOIIEH Ha TEJI0, MOTPYKEHHOE B )KUIKOCTD.

3. [TpoBepka HE3aBUCHUMOCTH BBITAJIKUBAIOIIEN CHJIbI, ICMCTBYIOIIEH HA TEJIO B KUJIKOCTH,
OT Maccsl Tena.

4. OnBITHL, JEMOHCTPUPYIOIINE 3aBUCUMOCTh BHITAJIKUBAIOLIEH CUJTbI, IEUCTBYIONIEH Ha TEO
B )KMJIKOCTH, OT 00bEMa MOTPYKEHHON B )KUJIKOCTh YaCTH TeJla U OT IJIOTHOCTH KUIKOCTH.

5.  KoHcTpynmpoBaHue apeomeTpa WM KOHCTPYMPOBAHHE JIOJKHM M OIpeAesieHne €
IPy30I0ABEMHOCTH.

Pazgen 5. Pa6ora u MOIIHOCTH. DHEpPrus.
Mexanudeckas pabota. MOIIHOCTS.



[IpocTbie MexaHU3MBI: pbluar, OJOK, HAKJIOHHAS IJIOCKOCTh. [IpaBMiIO paBHOBECHs pblUara.
[Ipumenenne mpaBuia paBHOBECUS pbluara K OJOKy. «3omoToe mpaBmio» MexaHuku. KITJ
IPOCTHIX MeXaHU3MOB. [IpocTbie MeXaHU3MBI B OBITY M TEXHUKE.

Mexanunyeckas sHeprus. Knnernueckas 1 noTeHuMaibHas sHeprus. [Ipespaiienue oqHoro Buia
MEXAHUYECKOM dHEPIuu B APYroil. 3aKkoH COXpaHEHUS SHEPTUU B MEXAHHUKE.

Hemoncmpayuu.

1.  IIpumepsl NpOCTBIX MEXaHU3MOB.

Jlabopamopusie pabomsl u onvimot.

1. Onmnpenenenue pabOTbl CHIBI TPEHUS NPU PABHOMEPHOM JBIKCHMHM Tela IO
TOPU30HTAIILHON NOBEPXHOCTH. McciienoBanue ycioBuii paBHoBecus perdara. Mzmepenue KIIJI
HAKJIOHHOM IUIOCKOCTU. 3ydyeHne 3aKOHa COXpaHEHUsI MEXaHUYECKOU DHEPTHH.

8 KJIACC

Pa3gen 6. TensioBbIe siBJICHUS.

OCHOBHBIE TIOJIOKEHUSI MOJEKYJISIPHO--KMHETHUECKOW TEOpUU CTPOEHHMs BeniecTBa. Macca u
pa3smepbl  aTOMOB W MoJIeKyJ. ONBITBI, TMOATBEPKAAIONIME OCHOBHBIE  TOJOKECHHS
MOJICKYJISPHO-KUHETUYECKOU TEOPHH.

Mogenu TBEPHOro, >XKUAKOTO M Ta3000pa3HOrO COCTOSHUN BemiecTBa. Kpucramimueckue u
amop¢usbie Tena. OOBsICHEHUE CBOMCTB ra30B, )XUIKOCTEH M TBEPBIX TSI HA OCHOBE ITOJOXKCHHIMA
MOJIEKYJIIPHO--KUHETUYECKOM Teopun. (CmauMBaHUE W KaNWUISIpHbIE sBJICHHS. TerioBoe
pacIIMpPEHHE U CKATHUE.

Temneparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTbIO TETUIOBOTO JABHKEHUS YacTull. BHyTpeHHss
sHeprus. CnocoObl M3MEHEHUsI BHYTPEHHEH SHEPruM: TEIuionepenada U CoBeplieHne padoThI.
Buas! Tenonepenaun: TemIONPOBOIHOCTh, KOHBEKIIMS, U3IyUEHHUE.

KonnuecTBo TeminoTel. YaenpHas TEIIOEMKOCTh BellecTBa. TermiooOMEH | TeIIoBOE
paBHOBecHe. YpaBHEHUE TEIIOBOTO OanaHca. [lmaBneHue w OTBepAEeBaHUE KPUCTATTUYECKUX
BEIIECTB. YJelbHas TemioTa tuaBieHus. [lapooOpa3zoBanue u koHaeHcaus. lcnapernwue.
Kunenue. YnaenbHas TermioTa mapooOpa3oBaHus. 3aBUCUMOCTb TEMIEpPaTyphl KHUIIEHHUS OT
aTMoc(hepHOTo JaBICHHUS.

BnaxnocTs BO31yXa.

DHeprus TOIMBa. Y IeiabHas TEIIOTa CrOpaHusl.

[Tpunnumner pabots! TeroBsix asurateneit KI1/] TeroBoro neuratens. TemnoBbie ABUTATENN U
3alllUTa OKPYKAroUIEH Cpeibl.

3aK0oH COXpaHEHUs U MPEBPAIEHUSI YHEPTUU B TEIIJIOBBIX MPOIIECCaX.

Hemoncmpayuu.

1. Habmonenue 6poyHoBckoro nBmwkeHus. Habmronenne nuddysuu. Habnronenue spneHuit
CMa4YMBaHUS W KaTUJUIPHBIX SBJICHHM.

2. HalGnrogeHue TemaoBOTO pacmupeHus Tenl. M3MeHeHuwe maBiaeHUs raza mpu U3MEHEHHH
o0b€Ma W HarpeBaHWM WIM OXJIaxaAeHuu. lIpaBuna wu3MepeHUs TemrepaTypsl. Buabl
terutonepenaun. OxnaxaeHue npu copepiieHnu padbotsl. HarpeBanue npu coBepiieHUN paboTh
BHEITHUMH cuiiaMu. CpaBHEHHE TETNIOEMKOCTEH Pa3IMYHBIX BemiecTB. Habmonenne KumeHusl.
Hab6mronenre mocTosTHCTBA TEMIIEPATYPHI TIPH TUIABICHUH. MO TeTUIOBBIX IBUTATENCH.
Jlabopamopuwie pabomul u onvimol.

1.  OnbITl O OOHAPYKEHUIO AEUCTBUS CHUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

2. OnpIThI 10 BRIPAIIMBAHUIO KPUCTAJJIOB IOBAPEHHOM COJIM MJIU caxapa.

3. OmnpIThI 10 HAOIIOACHUIO TETIJIOBOTO PACIIUPEHUS ra30B, KUIKOCTEH 1 TBEPIBIX TEIL.
4.  OmnpeneneHue JaBIeHUS BO3yXa B OaJUIOHE MINPHILIA.

5. OmnsIThl, 1€MOHCTPUPYIOIINE 3aBUCUMOCTh JAABICHUSI BO3yXa OT €ro o0bEéMa 1

HarpeBaHud UJIK OXJIAXKJICHUS.



6. [IpoBepka THMOTE3bl JUHEWHONW 3aBUCUMOCTH JUTMHBI CTOJOWKA JKHUAKOCTH B
TEPMOMETPHUUECKOU TPYyOKE OT TeMIIepaTyphl.

7.  HabOmroneHue n3MeHeHHs BHYTPEHHEN SHEPIuu Teja B pe3yibTaTe TeIulonepeaadu u
paboThl BHEIIHUX CHIIL.

8. HccnenoBanue sBjIeHUS TEIIOOOMEHA ITPU CMELIMBAHUU XOJIOHOM U TOpsiueii BOJIBI.

9.  OmpeneneHne KOJINYECTBA TEMJIOTHI, HOIYYEHHOTO0 BOJON MIPU TEIUNIOOOMEHE C HarpeThiM

METaJUIMYECKUM [IUIMHAPOM.

10. Omnpezenenue yaeIbHOU TEIIOEMKOCTH BEIIECTBA.

11. MHccnepoBanue npouecca MCHapeHusl.

12. OmnpezneneHue OTHOCUTENBHOM BIaXXHOCTH BO3/1yXa.

13. Omnpezenenue yaelbHON TEIUIOTHI IIABJIECHUS JIbJA.

Pa3zjnen 7. DinekTpryecKHe 1 MATHUTHBIE SIBJICHUSI.

Onektpuszanus Tea. /[Ba pona sJeKTpuYecKUxX 3apsiioB. B3aummonencTBue 3apsyKeHHBIX TeJ.
3akon KyrnoHa (3aBUCUMOCTB CHJIBI B3aUMOJICHCTBUS 3apsKEHHBIX Tell OT BEJIMYUHBI 3aps0B U
PacCTOSIHUS MEXy TE€JIaMHu).

Onekrpuueckoe nose. Hanpspk€HHOCTh snexkTpuueckoro mnosis. [lpuHuun cynepno3unuu
ANEKTPUUYECKUX TMOJIEeH (Ha KAYeCTBEHHOM YPOBHE).

Hocurenu snekTpuyeckux 3apsaoB. DJIEMEHTapHBIN AJIEKTpudeckuil 3apsia. CTpoeHue aroma.
[IpoBOAHUKY U THUANEKTPUKH. 3aKOH COXPAHEHMSI AIIEKTPUUYECKOTO 3apsia.

DNEeKTPUUECKUN TOK. Y CJIOBHSI CYLLIECTBOBAHMSI AJIEKTPUUECKOr0 TOKA. MICTOUHMKHN TOCTOSHHOTO
ToKa. JlefcTBHS AIEKTPUIECKOro TOKa (TEeII0OBOE, XUMUYECKOE, MAaTHUTHOE). DIEKTPHUUECKUN TOK
B KUJKOCTSX U Tra3ax.

Onexkrpuueckas nenb. Cuna Toka. DieKTpudeckoe HanpshkeHue. ConpoTUBIIEHUE ITPOBOJHUKA.
VYaenpHOE conmpoTUBICHHME BelecTBa. 3akoH Oma s ydactka nenu. llocnenoBartenbHoe u
NapauIeIbHOE COEIMHEHUE IIPOBOIHUKOB.

Pabora u MouHOCTh 3neKkTpudeckoro Toka. 3akoH Jlxoymns—JleHna. DnekTpudeckue LEnu U
NOTPEOUTENH IEKTPUUECKOM 3Hepruu B ObITy. KopoTkoe 3ambIkaHMeE.

[TocrositHHBlE MarHuThHl. B3auMonelcTBHE TIOCTOSHHBIX MAarHUTOB. MarHuTHoe IIOJE.
MaruauTtHoe noje 3eMJIH U €ro 3Ha4eHue JUisl )KU3HU Ha 3emie. OnbIT Opcerena. MarHuTHoe nosue
3JIEKTPUYECKOr0 TOKa. [[puMeHeHune 3IeKTpOMarHuToB B TEXHUKE. [[eiCTBME MArHUTHOTO OIS
Ha TPOBOJHUK C TOKOM. OJEKTPOABUIaTeldb IOCTOSHHOIO ToKa. Vcmonb3oBaHue
JJIEKTPOABUTaTENNEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneiter  @apaznes.  SBiaeHune  snexkTpoMarHuTHOM — uHaAykuumu.  IlpaBumo  JleHna.
Onektporereparop. CrocoObl TONYYEHUS] DJICKTPUUYECKON HHEPrud. DJIEKTPOCTAHIIMH Ha
BO300HOBJISIEMBIX HCTOUHHUKAX SHEPTHUH.

Hemoncmpayuu.

1. DnexTpusanus Ten. J[Ba poaa 3MeKTpUUECKUX 3apsiioB U B3aUMOAECUCTBHE 3apsKEHHBIX
TeJ. Y CTPOMCTBO U IEUCTBUE DIEKTPOCKONA. DIEKTPOCTATUYECKAS] HHIAYKIMS. 3aKOH COXpPaHEHUS
JNEKTPUYECKUX 3apsAnoB. [IpOBOIHMKM W NUANEKTPUKU. MOJENUpOBaHHE CHIIOBBIX JIMHUI
INEKTPUYECKOr0 TMoJsA. VICTOUHMKM TIOCTOSIHHOIO TOKa. JIeHCTBUS 3JIEKTPUUYECKOTO TOKa.
ONEKTpUYECKUH TOK B >KMIKOCTH. 1'a30BbI pa3spsan. M3MepeHue cuiibl TOKa aMIEpMETPOM.
H3mepeHne 31eKTpUYECKOro HANpsKeHUsI BOJIBTMETPOM. PeoctaT M MarasuH CONpPOTUBIICHHM.
B3anmopneiicTBHe TNOCTOSHHBIX MarHUTOB. MOJEIMPOBAHME HEBO3MOXHOCTH PA3ICIICHUS
IIOJIFOCOB MarHuTa. MoieIMpoBaHNE MarHUTHBIX MOJIEN MTOCTOSIHHBIX MarHuToB. OnbIT DpcTena.
MarauTHoe 1nojie TokKa. DNEeKTpoMarHut. JlelicTBe MarHUTHOIO IOJIS HAa NMPOBOJHUK C TOKOM.
DIIEKTpOABUTATENb MOCTOSSHHOIO TOKa. VccnenoBaHue sBIEHUS 3JEKTPOMAarHUTHOW MHIYKIIMH.
OnbiTel  ®apanesd. 3aBUCHUMOCTh HANpaBJiI€HUS WHIYKIMOHHOTO TOKa OT YCJIOBUH €ro
BO3HUKHOBEHUS. DJIEKTPOr€HEpPaTop MOCTOSTHHOIO TOKA.

Jlabopamopmuwvie pabomut u onvimol.



1. OmnbIThl 1O HAOJIOIEHUIO JIEKTPU3ALUHU TNl MHIYKIUEH U TPU COMPUKOCHOBEHUH.

2. HccnenoBanue AeCTBUS 3JIEKTPUUECKOTO OIS Ha IPOBOJAHUKH U AUDIIEKTPUKH.

3.  CoOopka 1 mpoBepKa pabOThI MEKTPHUECKON e TOCTOSHHOTO TOKA.

4.  U3mepeHue U peryJMpoBaHHUE CUJIBI TOKA.

5.  H3mepenue u peryaupoBaHue HAMPsKEHUSI.

6.  HccienoBanue 3aBUCUMOCTH CHJIBI TOKA, MIYIIETO YEPE3 PE3UCTOP, OT CONMPOTUBICHUS
pe3ucTopa U HalpsHKEHUs] Ha PE3UCTOPE.

7. OnsbITbI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD AIEKTPUUYECKOTO COMPOTUBICHUS TPOBOJHUKA
OT €r0 JJIMHBI, IUTOIIA/IA MTOTIEPEUYHOT0 CEYCHUS U MaTepHala.

8.  IIpoBepka mpaBuia CIOKEHUS HAIPSKEHUUN MPHU MOCIEI0BATEILHOM COCIUHEHUHU JIBYX
PE3UCTOPOB.

9.  IIpoBepka mpaBuiia ajsi CHIIbI TOKa P NapaiieIbHOM COSTUHEHUHN PE3UCTOPOB.

10. OmnpezneneHue pabOThI IEKTPUIECKOTI0 TOKA, UIYIIETO Yepe3 pe3ucTop.

11. OmnpezneneHne MOIMIHOCTH 2JIEKTPUYECKOT0 TOKA, BBIIEISIEMON Ha PE3UCTOPE.

12. HccnenoBaHue 3aBUCHMOCTH CHJIBI TOKA, HIIYIIErO YEPE3 JaMIIOUKY, OT HAIPSKEHUS Ha
HEH.

13. Omnpenenenue KII/I HarpeBarens.

14. HccnepoBaHue MAarHUTHOIO B3aUMOJECUCTBUS IOCTOSSHHBIX MAarHATOB.

15. V3yuyeHue MarHUTHOI'O MOJISI TIOCTOSSHHBIX MAarHUTOB IIPU UX OOBEAMHEHUHN U Pa3ACICHUH.

16. HccnenoBaHue IelCTBUS MIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17.  OnsIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIbI B3aUMOJICHCTBUS KaTyIIKU C TOKOM U
MarHuTa OT CHJIbI TOKA M HaIllpaBJIEHUS TOKA B KaTyILKE.

18. M3yueHue AEMCTBUSA MarHUTHOTO I0JI HA IIPOBOJHUK C TOKOM.

19. KoHcTpyupoBaHue U U3ydeHue paboThl 3J1EKTPOIBUTATEIS.

20. Hsmepenue KII/] 351eKTpOABATATENBHON YCTAHOBKH.

21. OnpIThl N0 HCCIENOBAHUIO SBJIEHUS AJIEKTPOMArHUTHOW MHIYKIMH: HCCIIEI0BaHUE
W3MEHEHUH 3HAYEHUs U HaIlpaBJICHUS UHIYKIMOHHOTO TOKA.

9 KUIACC

Pa3nen 8. Mexanu4yeckue siBJICHUS.

Mexannueckoe nBWkeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCHUTENBHOCTh
MEXaHMYECKOIro JBW)KEHHUSA. PaBHOMEpHOE mNpsIMOJMHENHOE JBWXKEeHHE. HepaBHomepHOE
NpsIMOJIMHEHOE JBH>KeHHe. CpelHsss MU MTHOBEHHas CKOPOCTh Tejla MpU HEPaBHOMEPHOM
JBU>KEHUU.

VYckopenue. PaBHOyckopeHHOe mpsiMoiuHelHoe aBuxkeHue. CBoOomHoe maaeHue. ONbITHI
lanunes.

PaBHOMeEpHOE IBIKEHHE TIO OKpYKHOCTH. [lepron u yactora oOpamienus. JInnelHas u yrioBas
ckopocTH. LleHTpocTpeMHuTENIBHOE YCKOPEHUE.

IlepBbrii 3axkoH HproToHa. Btopoit 3axkoH Herotona. Tperuit 3akoH Herotona. IlpunHnun
CYNEPIIO3UIUHN CHIL.

Cuina ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuila TPEHUs CKOJIbKEHHUS, CUJIa TPEHUS MOKOs,
JIpyTHE BUJIBI TPEHUS.

Cuna TsDKECTH M 3aKOH BCEMUPHOTO TATOTEHUS. Y CKOpeHHe CBOOOJHOro naaeHus. [IBuxenue
raneT Bokpyr ComnnHua. [lepBas kocmuueckast ckopocTs. HeBeCOMOCTB M IeperpysKu.

PaBHOBecue marepuanibHON TOUYKH. AOCOMOTHO TBEpAOE Teno. PaBHOBecue TBEPAOro Tema C
3aKpEIUIEHHON OChIO BpalieHuss. MoMeHT cuibl. LIeHTp TsoxecTu.

Nmnynbee Tena. M3MmeHeHnue wummyinbca. MMnynbe cuibl. 3aKOH COXpaHEHHS HMMITYJIbCA.
PeaktuBHOE NBHXKEHUE.

Mexanunueckasi paboTa ¥ MOIIHOCTh. PaboTa cuil TskecTH, ynpyroctu, TpeHus. CBsi3b SHEPTruu
u paboThl. [loTeHnManpHas SHEPTUs Tena, MOAHATOr0 HaJl TOBEPXHOCTHIO 3eMJIH. [loTeHnanbHas



DHEprus cxartoi npyxuHel. Kunetndeckas sHeprus. Teopema 0 KUHETUYECKON SHEPTUU. 3aKOH
COXpaHEHUs1 MEXaHUYECKOU YHEPTHH.

Hemoncmpayuu.

1. HaOmioneHne MEXaHMYECKOTO JBHIKCHHS Teja OTHOCHUTENIBHO PAa3HBIX Tel OTCYETA.
CpaBHeHue MMyTeil U TPaeKTOPUN ABMXKEHUS OJHOTO U TOrO K€ Tela OTHOCUTENIBHO Pa3HbIX Tell
orcuéra. l3MepeHue CKOpPOCTM M YCKOPEHMS IPSMOJIMHEHHOro JBWKeHHs. MccnemoBanue
IPU3HAKOB PAaBHOYCKOPEHHOro JBHXeHusa. HaOmromeHue ABMKEHHMsS Tela MO OKPY>KHOCTH.
HaOnronenne MexaHMYECKUX SIBICHUH, MPOUCXOAALINX B cucTeMe oTcuéra «Tenexka» mpu eé
PaBHOMEPHOM U YCKOPEHHOM [BM)KEHHUH OTHOCHUTEIBHO KaOuHeTa (HU3UKU. 3aBHCHUMOCTb
YCKOPEHHUs Tella OT MacChl Teja U JIeHCTBYIOIEeH Ha Hero cuitbl. Habmoaenne paBeHCTBa CHIT TIPU
B3aMMOJecTBUM Tel. VM3MeHeHune Beca Tena Ipu yCKOpeHHOM JBrkeHuH. Ilepenava nummyibsca
npu B3aumojeictBuu ten. IlpeoGpasoBanus sHepruu npu B3aumozeictsuu ten. CoxpaHeHue
MMIIyJIbCA IIPU HEYNPYyrom B3auMojeicTBuu. CoxpaHeHHE UMITYJIbCca IIPU aOCOJIIOTHO YIPYIOM
B3aumozeiictuu. HaOnronenue peaktuBHoro JBrxkeHus. CoxpaHEHHE MEXaHUYECKOW dHEpPruu
npu cBobogHoM mnaneHuu. CoxpaHEHHE MEXaHWYECKOH SHEepruy Npu JBH)KEHUHU Tela I0A
JEHUCTBUEM IIPYKUHBI.

Jlabopamopnusie pabomsl u onvinol.

1. KoHcTpynpoBanue Tpakra A pa3sroHa ¥ JajabHEHIIET0 PABHOMEPHOTO IBM)KECHMS IIAPUKa
NIn TCIICKKU.

2. Omnpenenenue cpeaHe CKOPOCTH CKOJIbKEHHUS Opycka WM JBUKEHHS IIapuKa IO
HAKJIOHHOM IMJIOCKOCTH.

3. OrmpeneneHne YCKOpEHHsI Tela IPU PABHOYCKOPEHHOM [IBIDKCHMHM IO HAaKJIOHHOM
MJIOCKOCTH.

4.  HccnemoBaHue 3aBUCUMOCTH MYTH OT BPEMEHH MPHU PABHOYCKOPEHHOM JBUKEHHH 0e3
Ha4yaJbHOU CKOPOCTH.

5.  IIpoBepka THIOTE3bI: €ClId MPH PAaBHOYCKOPEHHOM JABM)KCHUU 0€3 HA4albHOW CKOPOCTH

YT OTHOCATCA KakK psAJ HEYETHBIX YHCEN, TO COOTBETCTBYIOIIME IPOMEXYTKH BPEMEHHU
OJIMHAKOBBI.

6.  HccienoBaHne 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHHUS OT CHUIJIBI HOPMAJIbHOTO JIABJICHHUSL.
7.0npenenenue KodpuuUeHTa TpeHUs CKoJbXkeHus. 8.0mpezencHue *KECTKOCTH IMPYKHUHBIL.
9.0npenenenue paboOThI CUJIBI TPEHUSI TIPU PABHOMEPHOM JBIKEHUM TeJla MO0 TOPU30HTAIBHON
nosepxHocTH. 10.0npeaenenne paboThl CUIIbI YIIPYTOCTH IIPU MObEME Ipy3a C UCIIOIb30BaHUEM
HETOJABUKHOTO U MOJBMKHOTO 0JI0KOB. 11.M3ydeHne 3akoHa COXpaHEHUs YHEPTUH.

Pa3nesn 9. Mexanuveckue KoJie0aHUsI U BOJHBI.

KonebatenbHoe nBukeHue. OCHOBHBIE XapaKTEpPUCTUKM KoyeOaHUM: MEpHoJ, 4YacToTa,
aMIUIMTy1a. MaremMaTudecKuil W NpPYKUHHBIM MasTHUKU. [IpeBpamieHue »HEprum mnpu
K0JIeOaTeIbHOM JIBUKECHUH.

3aryxatomue KosiebaHus. BeiHyxaeHHble KojeOaHus. Pe3onanc. MexaHWUYecKue BOJIHBI.
CrolicTBa MexaHW4YeCKUX BOJIH. [IpogosibHbIE U TTONIEpEYHbIE BOJIHBL. J[JIiHA BOJHBI U CKOPOCTH
€€ pacrpocTpaHeHus. MexaHn4eCcKue BOJIHBI B TBEPJIOM TEJE, CEHCMUYECKHUE BOJIHBI.

3ByK. 'poMKOCTB 3ByKa U BbIcOTa TOHA. OTpaxkeHue 3Byka. H(pa3ByK U yIbTpa3ByK.

Hemoncmpayuu.

1.  HaOmogenue xoyiebaHUM Tesl MOJ JEHCTBHEM CHIIBI TSKECTH M CHJIBI YIPYTOCTH.
2.Habmonenue xoneOaHMii rpy3a Ha HUTH U Ha npyxuHe. 3.HaOnronenue BbIHYXIEHHBIX
KosiebaHuil U pe3oHaHca. 4.PacnpocTpaHeHue MpoAOIbHBIX U MOMEPEUYHbIX BOJH (Ha MOJIENH).
5.Ha0roienue 3aBUCUMOCTH BBICOTHI 3BYKa OT YacTOTHI. 6. AKYCTUYECKHI PE30HAHC.
Jlabopamopuwvie padbomot u onvimel.

1.  OmpegeneHue 4acTOThI U IEpUOAA KOJIeOaHUI MaTeMaTHYECKOT0 MasiTHUKA.

2. OmpeneneHue 4acTOTHI U IeproOa KoIeOaHUH NMPY>KUHHOTO MAassTHUKA.



3. HccnenoBanue 3aBUCUMOCTH TIEPHO/IA KOJIEOAHWH TIOIBEIIIEHHOTO K HUTH TPY3a OT JJTUHBI
HHUTH.
4. HccnenoBanue 3aBUCMMOCTH Teproa KojJeOaHUi MPY>XKHHHOTO MasgTHUKA OT MacChl

rpysa.
5. [IpoBepka He3aBUCUMOCTH Mepuoja KojaeOaHuil rpy3a, MoJBEUIEHHOTO K HUTH, OT MAacChI

rpysa.

6.  OnbITbI, 1EMOHCTPUPYIOLINE 3aBUCUMOCTD MepHoJia KoueOaHUl NPy KMHHOTO MasiTHUKA
OT Macchl rpy3a 1 KECTKOCTH MPYKUHBL.

7.  H3mepenue yckopeHus cBOOOJHOrO MaJIeHusI.

Pa3nen 10. DiiekTpoMarHuTHoOE 1o0Jie ¥ 3J1eKTPOMArHUTHbIE BOJHBI.

DNEKTPOMarHUTHOE IoJie. DJIEKTPOMAarHUTHbIe BOJHBL. CBOICTBAa AJIEKTPOMATHUTHBIX BOJIH.
[IIkana 31€KTpOMarHUTHBIX BOJIH. MICII0JIb30BaHNE 3JIEKTPOMAarHUTHBIX BOJIH JUIsl COTOBOM CBSI3H.
DnexkTpoMarHuTHas npupoja ceeta. CKopocTh cBeTa. BoiHOBbIE CBOMCTBA CBETA.

Hemoncmpayuu.

1.  CoiicTBa 311€KTPOMarHUTHBIX BOJIH. 2.BoHOBbIE CBOICTBA CcBETA.

Jlabopamopuwvie pabomot u onvimol.

1.  V3yueHue CBOWCTB 3JIEKTPOMArHUTHBIX BOJH C TOMOIIIbIO MOOHIILHOTO TenedoHa.

Pa3nes 11. CBeToBbIe sIBJICHUS.

JlyueBas mozens cBeta. Mcrounuku cera. [IpsmoinnHeliHOe paclipocTpaHeHHUE CBETa. 3aTMEHUs
Connua u Jlynsl. Otpaxenue cera. [1nockoe 3epkano. 3akoH oTpaxeHus cseta. [Ipenomienue
cBeTa. 3aKOH mpenomiieHus cBeTa. [lonHOe BHyTpeHHee OTpa)keHHe cBeTa. lcmonb3oBaHHe
MOJIHOTO BHYTPEHHETO OTPa)XKCHHsI B ONTHYECKHX CBeTOBOAaX. JImH3a. Xon yydeil B JHH3E.
Ontuueckas cucrema ¢oroarnmapara, MUKPOCKOIIa U TelecKona. [ 1a3 kak onTuyeckasi CucTeMa.
bimzopykocTe U manbHO30pKOCTh. Paznoxenue Oenoro ceera B cnekrp. OmbiTel HbroTOHA.
CrnoxeHue crieKTpalbHBIX 11BETOB. Jlucniepcus cBera.

Hemoncmpayuu.

1. IlpsmonuueiliHoe pacnpocTtpaHeHue cBeta. 2.0tpaxenue cBera. 3.Ilomyuenue
n300pakeHHi B TIJIOCKOM, BOTHYTOM M BBINYKJIOM 3epkanax. 4.Ilpemomiienue cBera.
5.0nTuyeckuii cBeToBoj. 6.Xoxa nydel B coOuparomieil nuH3e. 7.Xo1 Jiyuel B pacceuBaroliei
nunze. 8.Ilonmydenue n3zoOpaxkeHuil ¢ momousto auH3. 9.Ilpunnun aelictBus ¢oroamnmapara,
MUKpockora u Teneckona. 10.Mogxens rtnaza. 11.Pa3znokenune Oenoro cBeTa B CHEKTP.
12.ITonydenue 6enoro cBeTa MpH CI0KEHUU CBETA PAa3HBIX IIBETOB.

Jlabopamopnvie pabomul u onvimol.

1. HccnenoBaHue 3aBHCHMOCTH yIjla OTpPaK€HHUS CBETOBOTO Jyda OT YyIJla MaJeHus.
2.M3yueHne XapaKTepUCTHK H300pa)keHHsl INpeaMera B IUIOCKOM 3epkaine. 3.MccrnenoBanue
3aBUCUMOCTH YTJIa IPEJIOMIIEHUS CBETOBOTO JIy4ya OT YIJIa MAJCHUS Ha TPAHULIE «BO3TyX—CTEKIION.
4 Ilomydyenne u300paXeHUW C TIOMOIIBIO coOuparorieit JuH3bl. S5.0mpenenecHue (GOKYCHOTO
pacCTOSHUS M ONITUYECKOM CUJIbI coOMparomeit TMH3bL. 6.ONBITH IO Pa3I0kKEeHUI0 OEJI0ro CBeTa B
cnekTp. 7.OmbITHl MO BOCHPHUATHIO LIBETa MPEIMETOB IpPHU UX HAOIIOJECHUHM Yepe3 IBETOBBIC
(GUIBTPBI.

Pa3znen 12. KBanroBble siBJI€HHS.

OmneiTel Pe3zepdpopaa u mnaHerapHas Mmojnenb aroma. Mopaens atoma bopa. Mcmyckanue u
MOTJIONIEHNE cBeTa aTOMOM. KBaHThI. JInHENyaTsIe CIIEKTPHI.

PagnoaktuBHOCTB. Alnb(ha-, Oeta- 1 raMma-usinyuenus. CtpoeHue aroMHoro siapa. Hykimonnas
MoJeNlb aTOMHOro siapa. W3otomel. PanmoakTuBHBIe mnpeBpamieHus. Ilepuox mnomypacnaaa
ATOMHBIX SJED.

SlnepHble peakiuu. 3aKOHBI COXPAHEHUsS 3apsAI0BOTO M MacCOBOIO YMCEN. DHEPrusi CBS3U
aTOMHBIX s7ep. CBs3b Macchl U 3Hepruu. Peakiuy cuHTesa u neneHus saep. MIcTouHNKY SHeprHH
ConHua u 3BE31.



Snepnas sHepretuka. JIeMCTBUA paguOAKTUBHBIX U3JIy4YEHUN HA )KUBbIC OPTAHU3MBI.
Jemoncmpayuu. CiekTpbl U3Iy4eHUs U noriouieHus. 2.CuekTpsl pa3inuHbIX ra3oB .3.CrnexkTp
BostopoJia. 4.Habmonenne TpekoB B kamepe Buiibcona. 5.PaboTa cuérunka HOHU3UPYIOIIUX
u3nydeHui. 6.Peructpanus n3nydeHus NpupoAHbIX MUHEPAJIOB U IPOIYKTOB.

Jlabopamopmuwvie padbomot u onvimol.

1. HabGmroneHue CIUIOIIHBIX M JIMHEHUYATBIX CIEKTPOB M3iyueHus. 2.JccienoBaHue TPEKOB:
U3MEPEHUE SHEPrMM YacTHIBI [0 TOpMO3HOMY nyTtu (mo ¢otorpadgusam). 3.M3mepeHue
paMOaKTUBHOTO (hoHa.

IHoBTOPUTENBbHO-00001IAK0IMIA MOTYJIb.

[ToBTOpUTENBHO--0000IIAIOMINH MOIYb TPEAHA3HAYCH I CHUCTEMAaTHU3allud M 000O0IICHUS
IPEIMETHOTO COJIEPKaHMS U OIbITA AESATEIbHOCTH, IPUOOPETEHHOIO IIPU U3YYEHHUH BCEro Kypca
(Gu3uKy, a Takxke JUIsl MOATOTOBKM K OCHOBHOMY I'OCYJapCTBEHHOMY 3K3aMEHY 10 (U3UKe i
00yyaromuxcs, BEIOPAaBIINX 3TOT YYE€OHBIH MpeaMeT.

[Ipn n3yyeHun AAHHOTO MOAYJS PEAU3YIOTCA U CUCTEMATU3UPYIOTCS BUABI JEATEIBHOCTH, Ha
OCHOBE KOTOPBIX 00ecreunBaeTcs JOCTUKEHNUE MTPEIMETHBIX U METAIPEAMETHBIX IUIaHUPYEMbIX
pe3yabTaToB 00yueHUsl, pOpMUPYETCsl eCTeCTBEHHOHAY4YHash TPAMOTHOCTb: OCBOEHHE HAY4YHbIX
METO/IOB HCCIICIOBAaHUS SIBJICHUN MPUPOABI W TEXHUKH, OBJAJCHUE YMEHHSIMH OOBSCHSTH
¢usnueckue SBIEHUS, NPUMEHSAS IIOJy4YEHHbIE 3HAHUSA, pellaTh 3aJadd, B TOM 4YHUCIIE
Ka4eCTBEHHBIE U HKCIICPUMEHTAJIbHBIE.

[TpuHIMNHMAIBHO EATENbHOCTHBIN XapaKTep JAaHHOTO pasjiesia peajlu3yercs 3a cYéT TOro, uTo
oOyuaroluecs BBIIOIHSIOT 3aaH1sl, B KOTOPBIX UM MpEAJIaraeTcs:

Ha OCHOBE MOJYYCHHBIX 3HAHWU paclo3HaBaTh U HAYYHO OOBACHATH (U3NYECKHE SIBICHUS B
OKpY’Karollel NpUpoJie U MOBCEAHEBHON KU3HH,

UCIOJIb30BaTh HAy4YHbIE METOJbl HCCIIEAOBAaHUS (PU3MUECKUX SBJICHUH, B TOM YHUCIE IS
MPOBEPKHU TUIIOTE3 U MOITYUYEHHS TEOPETUUECKUX BBIBOJIOB;

OOBSACHATh Hay4YHbIE OCHOBBI HamOOJee Ba)XXHBIX JIOCTM)KEHUH COBPEMEHHBIX TEXHOJIOTHUH,
HanpuMep, IPAKTUYECKOTr0 MCIIOIb30BaHMSI PA3IMUHBIX HCTOYHUKOB YHEPIMM Ha OCHOBE 3aKOHA
IIPEBPALICHNS U COXPAHEHMSI BCEX U3BECTHBIX BUIOB SHEPTUU.



IIVIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

N3yuenue ¢u3nku Ha ypoBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs HAINPABICHO HA JOCTH)KEHHUE
JMYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB.

B pesynbrare nzydenus pu3uky Ha ypoBHE OCHOBHOTO O0IIEero 00pa3oBaHus y 00ydaromerocs
OynyT chopMHUPOBAHbI CIEAYIOIINE TUUHOCTHBIE PE3yNIbTAaThl B YACTH:

. 1) naTpHOTHYECKOr0 BOCIIUTAHMS:

o — IIPOSIBICHHE HHTEpeca K HCTOPUUM U COBPEMEHHOMY COCTOSIHHIO POCCHICKOM
(bU3UYECKON HAYKH;

o — IICHHOCTHOE OTHOIICHHE K JIOCTHKECHUSAM POCCUHCKUX YUEHBIX--(DU3UKOB;

o 2) rpaKIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

o — TOTOBHOCTb K AaKTUBHOMY YYacTHUIO B OOCYXJEHMHM OOILECTBEHHO 3HAYMMBIX H
THYECKHX MPo0IeM, CBI3aHHBIX C MPAKTHUYECKUM MPUMEHEHUEM JJOCTIKEHUH (Dr3HKH;

. — OCO3HAHHUE BaXHOCTH MOPAJIBHO--ITUYECKUX IIPUHIIMIIOB B IEATEIBHOCTH YYEHOTO;

o 3) 3CTeTHYECKOr0 BOCIHTAHUSI:

. — BOCIIPUATUE 3CTETUUYECKUX KaUeCTB (PU3NYECKON HAyKHU: €€ TApMOHUYHOTO IOCTPOESHUS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

. 4) HeHHOCTH HAYYHOTO MO3HAHUSI:

o — OCO3HaHME IIEHHOCTU (PU3MYECKON HAYKH KaK MOIIHOI'O MHCTPYMEHTA IO3HAHUS MUDA,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaJKHEUILEH COCTABIIIIOLIEH KYJIbTYpPBI;

. — pa3BUTHE HAyYHOU J1H0003HATEIBLHOCTH, HHTEPECA K UCCIIEA0BATEIbCKOM JESITENbHOCTH;

. 5) ¢popMupoBaHus KyJbTYPbI 310POBbSI M YMOIIMOHATBLHOTO 6JIAT OOy YHS:

o — OCO3HaHME IIEHHOCTH 0e30MacHOro o0pasa JKU3HU B COBPEMEHHOM TEXHOJOIMYECKOM

MHUPEC, BAJKHOCTHU IIPABUJT 0e30I1acHOro MOBCACHU HA TPAHCIIOPTE, HA AOPOrax, € dJICKTPUICCKUM
" TCIIJIOBBIM 060pyn0BaHI/I€M B IOMAIIHUX YCJIOBUAX;

. — c(hOpMUPOBAHHOCTH HaBbIKA pehICKCUH, TPU3HAHKIE CBOETO MPaBa Ha OMIUOKY U TAKOTO
e MpaBa y Apyroro 4eaoBeKa;

o 6) TPy10BOr0 BOCIIUTAHMS:

. — aKTUBHOE y4acTHE B PELICHUH MTPAKTUUECKUX 33/1a4 (B paMKaX CEMbH, 00pa30BaTeIbHOM

OpraHu3aIy, ropoja, Kpasi) TEXHOJIOTHYECKON M COIMAIIbHOW HAIPaBIEHHOCTH, TPEOYIOMINX B
TOM 4HuCle U PU3NUECKUX 3HAHUII;

. — UHTEpeC K MPaKTUYECKOMY H3yUeHUI0 podeccuil, CBSI3aHHBIX C (PU3HUKOI;
. 7) 3K0JIOrH4eCcKOr0 BOCIIHTAHUS:
. — OpHWEHTaIMsl Ha TpUMEHEHHE (U3MYECKUX 3HAHUW IS pelieHus 3amad B 00JacTH

0pr>1<a}0u1e17[ Cp€abl, IMIAHUPOBAHUA IMOCTYIIKOB M OLHCHKHW HX BO3MOXKHBIX HOCHG}ICTBI/Iﬁ JJISA
OKpYXaIoIIei Cpebl;

o — OCO3HaHHUE I00aJBHOT0 XapaKTepa 3KOJOrMYECKUX MPoOIeM U IMyTel UX pelieHus;

J 8) amanTanmuyu K H3MEHSIONIMMCS YCJIOBUSIM COIIMAJILHOI W IPUPOTHOI cpe/bl:

o — NOTpeOHOCTh BO B3aUMOJICMCTBUM TpPU BBIMOJIHEHUH HCCIEIOBAHUNA W TPOEKTOB
(U3UIeCcKOil HaNPaBICHHOCTH, OTKPBITOCTh OTBITY M 3HAHUSM JIPYTHX;

o — TOBBIIIEHUE YPOBHS CBOEH KOMITETEHTHOCTH Yepe3 MPAKTUYECKYIO AeATEIbHOCTD;

o — MOTpeOHOCTh B (POPMUPOBAHUHM HOBBIX 3HAHWUU, B TOM 4HUCIE (OPMYIUPOBATH HUJEH,
HOHSTHS, TUIIOTE3bI 0 (PU3NIECKNX 00BEKTaxX M SBICHUSIX;

o — O0CO3HaHHUE 1e(PUIIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00JacTH (PU3UKH;

J — IJJAHUPOBAHHUE CBOETO PAa3BUTHUS B IPHOOPETEHNH HOBBIX (PU3NYECKUX 3HAHUM,

J — CTpeMJICHHE AaHAIM3MPOBaTh W BBIABIATH B3aMMOCBSA3M IPUPOABI, OOIIECTBa W

9KOHOMHMKH, B TOM YHCJIC C HCIIOJIb30BAHHUEM q)HSI/IIICCKI/IX 3HaHHfI;



o — OLIEHKa CBOUX JEHCTBHI C y4yé€TOM BIMSHHUS Ha OKPY’KAIOUIYIO CPELy, BO3MOXKHBIX
TII00ATBHBIX TTOCTIEICTBUMA.

METANPEIMETHBIE PE3YJIbTATHI

B pesynbTare ocBoeHHs porpaMMbl 0 (PU3KMKE HAa YPOBHE OCHOBHOTO OOIIero o0pa3oBaHus y
oOydaromierocsi OyayT copMHpOBaHBl MeTampelMeTHble pe3yJibTaThl, BKIIOYAIOIIIE
[IO3HABATEJIbHBIC YHHBEpCAJIbHbIE YyueOHbIE IEHCTBHA, KOMMYHUKAaTHBHBIC YHUBEPCAIbHbIC
yueOHbIe JIeWCTBUS, PETyIATUBHBIC YHUBEPCAIbHBIC yueOHbIC ACHCTBUS.

Ilo3HaBaTe/IbHbIE YHHUBEpPCAJIbHbIE YUeOHbIe 1eHCTBHS

Ba3oBble JJoruuyeckue aeiicTrBud:

. BBISIBJISITH U XapaKTEPU30BaTh CYIIECTBEHHBIE TPU3HAKU OOBEKTOB (SBJICHUIN);

. YCTaHABJIMBAThH CYIIECTBEHHBIN NMPU3HAK KIacCU(UKAIMH, OCHOBAHUS JUI 00OOIICHUS U
CpaBHEHUS;

. BBISIBIISITh 3aKOHOMEPHOCTH W MPOTHBOPEUHUS] B pacCMaTpUBAEMbIX (PaKTax, JaHHBIX H

HAOJII0JICHUAX, OTHOCALIMXCS K (PU3UUECKUM SIBJICHUSM;

. BBISIBJISITH IIPUYMHHO--CIICJICTBEHHBIE CBA3M IpPU M3yUYEHUM (U3UYECKUX SBICHUM U
IIPOLIECCOB, JIEJIaTh BBIBOJIbI C UCIIOJIb30BAHUEM JIETyKTUBHBIX U UHAYKTUBHBIX YMO3aKIIOUEHUH,
BBIJIBUTATh TUIIOTE3bI O B3aUMOCBS3AX (PH3NUECKUX BEIUYHH;

. CaMOCTOSITENILHO BBIOMpPATh croco0 peueHus yueOHol (u3ndeckoi 3aauu (cpaBHEHUE
HECKOJIbKUX BapUaHTOB PELICHHUs, BBIOOP Haubolsiee MOAXOJIAIIEr0 C y4ETOM CaMOCTOSATENIBHO
BBIJICJIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBaTe/bCKue 1eHCTBHA:

. MCI0JIb30BaTh BOMPOCHI KaK UCCIIEI0BATENbCKUI HHCTPYMEHT MTO3HAHMUS;

o IIPOBOJIUTH 110 CAMOCTOSITENILHO COCTaBIEHHOMY IUIaHY OIBIT, HECTOXKHBIN (U3NUECKUit
9KCHEPUMEHT, HEOOIBIIOE UCCIIe0BaHUE (PU3MUECKOTO SBICHHUS;

. OLICHMBATh Ha MPUMEHUMOCTb U IOCTOBEPHOCTh MH(OPMALIHIO, TOJYUYEHHYIO B X0/I€
MCCJIEIOBAHMSI UJTU SKCIIEPUMEHTA;

. CaMOCTOSITENILHO (JOPMYJIMPOBATH 00OOIIEHHS U BBIBOJIBI 110 Pe3yJibTaTaM MPOBEAEHHOTO
HaOJII0/IEHUS, OIIBITA, UCCIIEIOBAHMS;

. MIPOrHO3UPOBATh BO3MOXKHOE JajlbHeHIIee pa3BUTHE (PU3NYECKUX IPOLIECCOB, a TAKKE
BBIIBUTaTh MPEINOI0KEHUS 00 UX Pa3BUTHH B HOBBIX YCIOBHUSX U KOHTEKCTaX.

Padora ¢ nngopmanmeii:

o MPUMEHSTHh DPA3JIMYHbIE METO/bI, MHCTPYMEHTHI W 3alpochl IMpU IOHCKE U OTOOpE
uH($OpMallMU WIN JaHHBIX ¢ YYETOM MpeaIoKeHHOW yueOHOoM pusnueckoi 3aaauu;

o aHAJIM3UPOBaTh, CHCTEMATHU3UPOBATh W HMHTEPIPETUPOBATH HH(OPMALIMIO Pa3IHYHBIX
BUJIOB U (pOPM IIpECTABICHHUS;

. CaMOCTOSITENIbHO BbIOMpaTh ONTUMAJIbHYIO (opMy TMpeacTaBieHUs HHOpPMALUU H
WITIOCTPUPOBATh pelllaeMble 3a/1aui HECIOKHBIMU CXEMaMH, AuarpaMMaMi, HHOH rpadukoit u
UX KOMOWHAIMSMU.

KoMMyHnKaTHBHBIC YHHBePCAJIbHbIC y4eOHbIe NeliCTBHS:

. B X0J1e 00Cy’KJIeHHs y4eOHOro MaTepHaa, pe3ybTaToB JJAOOPATOPHBIX PadOT M MPOEKTOB
3aJaBaTh BOIPOCH IO CYIIECTBY OOCYX/JaeMOW TEMbl M BBICKA3bIBAaTh HJICH, HAllCJIEHHBIC Ha
pelIeHue 3aJauu 1 Moep kaHue 01aroxenaTeaIbHOCTH OOLICHNUS;

o COIIOCTaBIATh CBOM CYXJAEHUS C CYXACHUSAMH JApPYTrUX YYacCTHUKOB JIHAJIOra,
0o0OHapy’KUBaTh pa3IMUMe U CXOJCTBO NO3HULIUH;



. BBIP@XKaTh CBOIO TOYKY 3PCHHS B YCTHBIX M TUCHMCHHBIX TEKCTaX;

. MyOJUYHO  TMPEJACTaBIATh  PE3yJIbTAaThl  BBHIMOJHCHHOIO  (DPU3WYECKOTO  OIbBITa
(3KCTIepUMEHTA, UCCIICIOBAHUS, TTIPOCKTA);

° MMOHMMATh W MCIIOJIB30BaTh NMPESUMYIIECTBA KOMAaHIHOW U MHIUBUIYAIbHOW paOOTHI MPU
pCIICHNH KOHKPETHON (DPU3HYESCKOM MPOOIIeMBI;

° NMPUHUMATh IIEJIM COBMECTHOHM JEATCIILHOCTH, OPIraHHW30BBIBATH JICUCTBUA IO €€
JOCTHIKCHHIO: PACIPEIeNIATh PO, 00CYKJIaTh MPOLECChI U PE3yJIbTaThl COBMECTHOM padOTHI,
0000111aTh MHEHHUS HECKOJILKHUX JIIOEH;

° BBITIONHATh CBOIO 4acTh pPabOTHI, JOCTUTAas KAYECTBEHHOTO pe3yjbTara MO CBOEMY
HATPABIICHUIO U KOOPAUHUPYS CBOU JICUCTBUS C IPYTUMU YJICHAMH KOMAaH]IbI;

° OIICHUBATh KAYECTBO CBOETO BKJIAJIa B OOIIMIA MPOIYKT IO KPUTEPHSIM, CAMOCTOSTEIIEHO
c(hOpMYJIUPOBAHHBIM YYACTHHKAMH B3aUMOJICHCTBUS.

PeryisiTuBHbICe yHMBepcalbHbIe y4eOHbIe AeiicTBHSA

Camoopranu3anus:

o BBISIBIISATH MTPOOJIEMBI B KU3HEHHBIX U YYEOHBIX CHTYalUsX, TPEOYIOMUX IS PEIICHUS
(du3nyeCKUX 3HAHUI;

o OPUEHTHPOBATHCS B PA3NUYHBIX MOAXOAAaX MPUHATHS peleHU (MHAWBUIYaTbHOE,
NPUHSITHE PELICHUS B TPYIIe, IPUHATUE PEUICHHUI TPYIIIOi);

o CaMOCTOSITENIFHO COCTaBIISITh aJNTOPUTM pelieHuss (U3MYECKOM 3aJaud WM IJ1aHa
UCCIIEIOBaHMUSI € Y4YETOM  HMEIOIIUXCS PECYpCOB U COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMEeHTHUPOBATH MpeAaraéMble BApUAHTHI PELICHUM;

. JieNiaTh BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEILICHUE.

CaMOKOHTPOJIb, SMOLHOHAIbHBIH HHTE/JIEKT:

o JlaBaTh aJIEKBATHYIO OLIEHKY CUTyallMH U IIpeIaraTh IUlaH €€ N3MEHEHHUS,

° 00BIACHITH MPUYUHBI JOCTHXKCHUS (HGI[OCTI/DKGHI/IS{) PE3YIbTATOB ACATCIBbHOCTH, 1aBaTb

OLICHKY IIPUOOPETEHHOMY OIBITY;

. BHOCUTb KOPPEKTHBBI B JI€ATEIBHOCTh (B TOM YHUCIJI€ B XOJ BBIIOJHEHUS (PU3NUECKOTrO
UCCJIEIOBaHMSI WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBLCTB, W3MEHMBIIMXCS CUTYallUi,
YCTaHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEH;

o OLIEHHMBATh COOTBETCTBUE PE3yJIbTATa IIEJIN U YCIOBUSM;

o CTaBUTb ce0sl Ha MECTO JIPYTOro YeJI0BEKa B X0/I€ CIIOPa UM JUCKYCCUM Ha HAYYHYIO TEMY,
MOHMMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JPYTroro;

. NpU3HABAaTh CBOE MpaBO Ha OMIMOKY MNpH pemeHuH (U3NYeCKHX 3a7ady WM B
YTBEPKACHUSIX HAa HAYYHBIE TEMbI U TaKOE K€ IIPaBO APYTOTO.

IHPEAMETHBIE PE3YJIBTATDBI

K koHIty 00y4eHus B 7 KJjiacce mpeAMETHBIC PE3yIbTaThl HA 0a30BOM YPOBHE JOKHBI OTPAXKaTh
c(hOpPMHUPOBAHHOCTH y O0YUAIONTUXCS YMEHHI:

o UCIIONIb30BaTh  TOHSITHS: (PU3NYECKHE ¥ XUMHUYECKHE SIBICHUSA, HaOIOJIeHHE,
IKCIIEPUMEHT, MOJEIb, THUIIOTE3a, SANHUIIBI (PU3MUECKUX BEIMYUH, aTOM, MOJIEKYJIa, arperaTHbIe
COCTOSHUSI  BemiecTBa  (TBEpHOE, IKHJKOE, Tra3000pa3HOe), MEXaHHYECKOe JBUKCHHE
(paBHOMEpHOE, HEPAaBHOMEPHOE, MPSIMOJIMHEIHOE), TPACKTOPHsI, PAaBHOACHUCTBYIOMIAs CHIIA,
nedopmarus (ynpyrasi, IiacTHYecKas ), HEBECOMOCTh, COOOIIAONTUECS COCY/IBI;

. pasnuyath siBieHUs (IudQys3us, TEII0BOE IBUKEHHUE YACTHUIl BEIIECTBA, PABHOMEPHOE
JIBI)KEHUE, HEPAaBHOMEPHOE JIBUKCHUE, MHEPITHS, B3AUMOCHCTBUE TEll, PABHOBECHE TBEPIBIX TEI



C 3aKPEIUIEHHOM OChIO BpALLICHUs], IIepelada JaBIEHUS TBEPABIMH TEJIAMH, KUIKOCTSIMHU U ra3aMu,
aTMoc(depHoe HaBlieHUe, IIAaBAaHUE TEJ, MPEBPALICHUS MEXaHUYECKOW YHEPTHH ) TIO OTUCAHUIO UX
XapaKTepPHBIX CBOWMCTB U HA OCHOBE OIBITOB, IEMOHCTPHUPYIONINX JAHHOE (PU3NYECKOE SBIICHUE;

. pacrno3HaBaTh NPOSIBIIEHUE U3YUEHHBIX (PU3NUECKUX SIBJICHUN B OKPYKAIOLIEM MUPE, B TOM
ymcie pusnueckue sBIeHUs B IPUPO/IE: IPUMEPHI ABMKEHUS C PA3IMYHBIMU CKOPOCTAMH B KHUBOM
U HEXKUBOH TMPHUPOJE, NCHCTBUE CHUIIBI TPEHUS B MPUPOAC U TEXHHUKE, BIUSHUE aTMOC(EPHOTO
JIaBJICHUS HA JKUBOM OpraHU3M, IIaBaHHE PBIO, pbIUard B TEJ€ YEIOBEKa, IPU 3TOM NEPEBOAUTH
MPAKTHUYECKYIO 33/1a4y B Y4eOHYI0, BBIIEIATh CYLIECTBEHHbIE CBOMCTBA (MIPU3HAKH) (DU3HMUECKUX
SIBIICHHI,

. OINKCHIBATh M3yUEHHBIE CBOMCTBA Tel U (hU3MUECKUE SBICHHS, HUCIONB3Ys (hU3HUECKUe
BEJIMUYMHBI (Macca, 00bEM, INIOTHOCTD BEIIECTBA, BPEMS, IYTh, CKOPOCTh, CPEAHSISI CKOPOCTh, CUJla
YIOPYTOCTH, CUJIAa TSDKECTH, BEC TENa, CHJIa TPEHUs, JaBjieHue (TBEPAOro Tena, )KUJIKOCTH, ra3a),
BBITAJIKUBAIOIIAs CHJIa, MEXaHWueckas pabdoTa, MOLIHOCTb, IIJIEYO CHJIbI, MOMEHT CHJIbI,
KOX(UIMEHT MOJIE3HOT0 ACHCTBHS MEXaHU3MOB, KWHETHYECKAasl U MOTEHIIMAbHAS SHEPTUs ), IPH
OTMKMCAHUU MPABUIILHO TPAKTOBATH (PM3UUYECKUN CMBICI UCTIOTIB3YEMBIX BETUYMH, UX 0003HAYCHUS
U CIUHUIBI (PU3UUICCKUX BEIIMYUH, HAXOIUTH (OPMYJIIbI, CBS3BIBAIOIINE TAHHYIO (DU3HUECKYIO
BEJIMYMHY C JIPYTUMHU BEITUYMHAMHU, CTPOUTH TPAPUKU M3YyUCHHBIX 3aBUCHMOCTEH (DH3MYECKHX
BEJINYMH;

. XapaKkTepu30BaTh CBOMCTBA Tell, PU3NYECKUE SIBICHUS U MPOIECCHI, UCIONIb3Ys MpaBuia
CIIOKEeHHsI CHIT (BJIOJIb OHOM MpsiMOif), 3akoH ['yka, 3akoH [lackans, 3akoH Apxumena, MpaBUiIo
paBHOBecHs pblyara (0JI0Ka), «30JI0TO€ MPABUIIO» MEXAHHUKH, 3aKOH COXPaHEHUs MEXaHU4YEeCKOU
DHEPTUH, MpH JTOM JaBaTh CIOBECHYIO (OPMYITHUPOBKY 3aKOHAa U 3alHCHIBATH €ro
MaTE€MaTU4YeCKOEe BBIPAKECHMUE;

. OO0BSACHATH (PU3MUECKUE SIBIICHUS, IPOLIECCHl M CBOMCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE
CUTYyallMil TPAaKTUKO-OPUEHTUPOBAHHOI'O XapaKTEPA: BBIABIATH IPUUYNHHO--CIEACTBEHHBIE CBA3H,
CTpOUTh OOBsSICHEHHWE H3 1-2 JOrMuecKWx IaroB ¢ omopoil Ha 1-2 W3YYEHHBIX CBOICTBa
buznyecKuX SIBICHUN, GU3NYECKUX 3aKOHA WITH 3aKOHOMEPHOCTH;

. pemarp pacu€THble 3amaud B 1-2 JEWCTBUS, WUCHONB3YysS 3aKOHBI H  (OPMYIIHI,
CBS3bIBAIOIIME (PU3NYECKUE BEIIMUMHBI: HA OCHOBE aHaIM3a YCIOBUS 33a/1a4uM 3alMChIBaTh KPaTKoe
YCJIOBHE, TOJCTABIATh (PU3NUYECKUE BEIMYMHBI B (DOPMYJIBI U TMPOBOJIUTH PACUETHI, HAXOIUTh
CIpaBOYHBIE JlaHHbIE, HEOOXOAMMBIE JJIsl pELIeHHs 3aJad, OLIEHUWBATh PEaTUCTUYHOCTD
MOJTy4YeHHOU (PU3NUECKON BEIMYUHBI,

. pacmno3HaBaTh MPOOJIEMbI, KOTOPhIE MOKHO PEIIUTH TPHU MOMOIIH (PU3HUECKUX METO/IOB, B
OMMCAHUU HCCIIEJIOBAHMS BBIACIATH MPOBEPSEMOE MPEANoyiokeHue (TUMOTe3y), pa3iuyaTrh U
WHTEPIPETUPOBATH MOTYUECHHBIN pe3ybTaT, HAXOAUTh OIMMOKH B XOJE OIBITA, /Ie7aTh BBHIBOIBI
II0 €T0 pe3yJIbTaTaM;

. MIPOBOMTH OMBITHI 10 HAOMIOACHUIO (PU3NYECKUX SBICHUN WK (PU3MUIECKUX CBOWCTB TEI:
bopMyIMpoBaTh MpPOBEPSEMbIE MPEANOJIOKEHUS, COOMPATh YCTAHOBKY M3 MPEIIOKEHHOTO
000pyI0BaHUs, 3aMMCHIBATh XOJI OMBITa U (DOPMYITHPOBATH BHIBOIBL;

. BBHITIONHATEH MPSIMBbIE U3MEPEHUSI PACCTOSHUS, BPEMEHH, MacChl Tena, 00bEéMa, CHIIBI U
TEMIEPATypPhl C UCMOJIF30BAHUEM AHAIOTOBBIX U IUGPOBBIX MPHOOPOB, 3aMUCHIBATH MTOKA3aHUS
npubOOpPOB ¢ YIETOM 3aJaHHON aOCOTIOTHON MOTPEITHOCTA U3MEPEHUIA;

. MIPOBOANUTH MCCJEIOBAaHUE 3aBHUCHUMOCTH OJHOW (PU3MUECKOW BEIMYMHBI OT APYroil c
UCIIOJIb30BaHUEM MPSIMBIX U3MEPEHUH (3aBUCUMOCTH MYTH PaBHOMEPHO ABMXKYIIETOCS Tela OT
BPEMEHM [BIKEHHUS Tella, CUJIbl TPEHHUsS CKOJBXEHHS OT Beca Tela, KauecTBa 00pabOTKH
MMOBEPXHOCTEW TEJI U HE3aBUCUMOCTHU CHUJIbl TPEHUSA OT IUIOLIAAU COINPUKOCHOBEHUS TEIN, CUJIIbI
YIPYTOCTH OT YAJHMHEHU PY>KUHBI, BRITAIKUBAIOLIEH CUJIBI OT 00bEMa MOTPYKEHHOM YacTH Tena
U OT IUIOTHOCTH HUJKOCTH, €€ HE3aBHCHUMOCTH OT IUIOTHOCTH Tela, OT TJyOMHBI, Ha KOTOPYIO
MOTPYXKEHO TEJO, YCIOBHM MJIaBaHUs TeJl, yCIOBUI paBHOBECHS pblyara 1 0JIOKOB), y4acTBOBaTh



B IUIAHUPOBAHUHM YYEOHOI'O HCCIIEIOBAaHUS, COOMpaTh YCTAHOBKY M BBIIOJHATH H3MEpPEHHUS,
clefyss TPEAJIOKEHHOMY IUIaHy, (HUKCHPOBATh pE3yJNbTaThl IOJTYYEHHOW 3aBUCHUMOCTH
(¢U3MUeCKUX BENIWYMH B BUJEC NPEIJIOKEHHBIX TaONMMIl M TpaduKoB, [elaTh BHIBOJBI I10
pe3yabTaTaM UCCIIEI0BaHNS,;

. IIPOBOJIUTh KOCBEHHbIE M3MEpeHHs] (PU3MUECKUX BeIMYMH (IUIOTHOCTH BELIECTBA
JKUJAKOCTU U TBEPAOIO TeEa, CHUJIa TPEHHUSA CKOJIBXCHUSA, JABICHUE BO31yXa, BBITAJIKHBAIOLLAs
cHuIla, NEHCTBYIOMIAs Ha MOTPYXEHHOE B KHUJIKOCTb TENO, KOAPQPHUIMEHT IMOJIE3HOTO NeHCTBUS
IPOCTBIX MEXAHWU3MOB), CJIEAys IPENJOKEHHOM WHCTPYKUUHU: IPHU BBINOJIHEHUH H3MEPEHUN
cOOMpaTh SKCIIEPUMEHTAIbHYIO YCTAHOBKY Y BBIYMCIIATH 3HAUEHUE UCKOMOM BEJIMYHHBI;

o coOMomaTh TpaBWiIa TEXHUKA O€30MacHOCTH Tpu  paboTe ¢ J1abOpaTOpHBIM
000pyI0BaHUEM;
o yKa3bIBaTh MPUHIUIIEI JEHCTBUS MPUOOPOB U TEXHUYECKUX YCTPOUCTB: BECHI, TEPMOMETD,

JUHAMOMETp, COOOIIArOINecs COCYyIbl, O6apoMeTp, pbluar, MOJABUKHBIA W HEIMOJBIKHBIN OJIOK,
HaKJIOHHAs INIOCKOCTE;

° XapaKkTepu30BaTh MPHUHIIUIIBI ACUCTBUS U3yUYEHHBIX TPUOOPOB U TEXHUUECKUX YCTPOUCTB
C omopod Ha HX omnucaHus (B TOM 4YHCIE: MOAIIMIHUKYA, YCTPOMCTBO BOJIOINPOBOJA,
TUAPABIMYECKUI TMpecc, MaHOMETP, BBICOTOMEp, IMOPIIHEBOM HACOC, apeoMeTp), HCIOJIb3Ys
3HaHUS O CBOMCTBAX (U3MUYECKUX SBJICHHA W HEOOXoauMble (HHU3UYECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

° MPUBOJAUTL TpUMEpPbl (HaXOAWTh HMHPOPMALMIO O TpPUMEpax) MPAKTHYECKOTO
WCITOJIB30BaHUs (PM3MYECKUX 3HAHWKA B MOBCEIHEBHOM KU3HU JJIA O0OecredeHus: 0€30MMacHOCTH
npu oOpaiieHuu ¢ NpudopaMu U TEXHMUYECKUMH YCTPOMCTBAMM, COXPAHEHHs 370POBbS H
COOJTI0IEHHST HOPM DKOJIOTHYECKOTO MTOBEJACHUS B OKPYIKAIOIIEH Cpejie;

° OCYIIECTBJISAITh OTOOp HMCTOYHWUKOB HH(popmanuu B HHTepHETE B COOTBETCTBHH C
3a/IaHHBIM TIOMCKOBBIM 3allpOCOM, HAa OCHOBE HMMEIONIUXCS 3HAHUH W MyTEM CpPaBHEHUS
pPa3IUYHBIX WCTOYHHKOB BBIIEIATH WH(OpPMAIMIO, KOTOpas SBISIETCS MPOTUBOPEYUBON WIIN
MO>KET OBITh HEIOCTOBEPHOM;

° WCIONIb30BaTh TMPH BBIMOJHEHUU yUeOHBIX 3aJaHUi HAay4YHO--TIONMYISPHYIO JTUTEPATypy
dbusznyecKkoro coaep:KaHus, CIpaBOYHbIE MaTepuainbl, pecypchl ceTu VIHTepHEeT, BIaaeTh
npuéMaMi KOHCIIEKTUPOBAHUS TEKCTa, MpeoO0pa3oBaHuss HHPOpPMAIMM H3 OJHON 3HAKOBOM
CHUCTEMBI B IPYTYIO;

° CO3/1aBaTh COOCTBEHHBIC KPATKHE MUCHMEHHBIC M YCTHBIC COOOMIEHUS Ha OCHOBE 2—3
HMCTOYHHUKOB MH(pOpMaIuu (PU3NYecKoro cojep>kaHusi, B TOM YHCIIE MyOJIMYHO JeNaTh KPaTKUE
COOOIIIEHUsI O pe3yNbTaTax MPOEKTOB WM YYEeOHBIX HCCIENOBAaHUM, MPU ATOM TPAMOTHO
UCIIONIb30BaTh M3YUYEHHBIH MOHATUIHBINA ammapaTr Kypca (U3HKH, COMPOBOXKAATH BHICTYIUICHUE
MPE3EHTALNEH;

° MIPU BBITIOTHEHUH YYEOHBIX MPOEKTOB M HCCICIOBAHUN pACTIpPENeNsiTh O0S3aHHOCTH B
TPYIIe B COOTBETCTBUU C TTOCTABICHHBIMH 3a/1a4aMH, CJISTUTH 3a BHIMTOJTHEHUEM TIJIaHA JICHCTBUH,
aZIcKBaTHO OIICHMBATh COOCTBEHHBIH BKJIaJ B JIEATCIBHOCTh TPYMIBI, BBICTPAUBATH
KOMMYHUKATUBHOE B3aUMOJICHCTBHUE, YUUTHIBASI MHEHUE OKPY KAIOIIHX.

K koHIty 00yuenus B 8 kiiacce mpeMeTHBIE PE3yJIbTaThl HA 0230BOM YPOBHE JIOJKHBI OTPAKATh
c(hOpMHUPOBAHHOCTH Y OOYUYAIOIIMXCS YMEHUMN:

° WCIIOB30BaTh TMOHATHS: Macca M pa3Mepbl MOJEKYJ, TEIUIOBOE JBUKEHHE aTOMOB M
MOJIEKYJI, arperaTHbIE COCTOSIHUSI BEIIECTBA, KPUCTAJUTMUECKUE U aMOp(HBIC TeJa, HACHIIIEHHBIN
Y HEHACHIIICHHBIA IMap, BIAKHOCTh BO3/AyXa, TEMIIEpaTypa, BHYTPEHHSSI DHEPTHs, TEIJIOBOU
JIBUTATENb, 3JIEMEHTAPHBIN JJIEKTPUUECKUN 3apsll, 3JIEKTPUUECKOE TMOJe, MPOBOJHUKH U
JUAIEKTPUKU, TOCTOSHHBIN AIEKTPUUYECKUN TOK, MATHUTHOE TIOJIE;

° pasnuuaTh SBJICHHs (TEIUIOBOE pACIIMPEHHE M CKaThe, TeIuIomnepenaya, TEIIoBOe
paBHOBecHE, CMayMBaHUE, KANWJULSIPHBIC SBJICHUS, UCHApEeHHE, KOHJCHCAIUs, IUIaBJICHUE,



KpucTaun3anus (OoTBEplieBaHKE), KUIIEHUE, Teruionepenaya (TerIonpoBOJHOCTb, KOHBEKIIUS,
U3IIy4eHHE), DJEKTpU3alis TeJ, B3aUMOJICUCTBHE 3aps0B, ACHCTBUSA 3JIEKTPUUECKOrO TOKa,
KOPOTKO€ 3aMbIKaHHUE, B3aMMOJIEHCTBHE MAarHUTOB, JIEMCTBUE MarHUTHOTO IOJS HA MPOBOJIHUK C
TOKOM, JJICKTPOMAarHUTHass WHAYKIUS) IO OMHCAHUIO MX XapaKTEPHBIX CBOWCTB M HAa OCHOBE
OTIBITOB, JIEMOHCTPUPYIONTUX JTaHHOE (PU3UIECKOE SIBJICHUE;

° pacro3HaBaTh MPOSIBIICHUE N3YYCHHBIX (PH3UIECCKUX SIBJICHUN B OKPYKAIOIIEM MUPE, B TOM
ymciie Gu3ndecKue SBICHUS B IPUPOJIS: MTOBEPXHOCTHOE HATSIKCHHUE U KAMWJUTSIPHBIC SIBJICHHS B
PUPOJIE, KPUCTAIUIBI B TIpupojie, uznydenne ColiHIla, 3amep3aHrue BOJOEMOB, MOPCKHE OpHU3HI,
00pa3zoBaHKe POCHI, TYMaHa, UHEsI, CHETa, AJICKTPUYECKHUE SBICHUS B aTMOCheEpe, JIEKTPUIECTBO
JKUBBIX OPTraHW3MOB, MAarHUTHOE T0JIe 3eMJIH, Apeid IMOIIOCOB, POJIb MAarHUTHOTO TOJIS IS
KU3HU Ha 3emiie, TOJSPHOE CHSIHHE, TIPU ATOM TEPEBOAUTH MPAKTHUYECKYIO 337a4y B y4eOHYIO,
BBIJICTISITH CYIICCTBCHHBIE CBOKCTBA (TIPU3HAKH) (PU3UYECKUX SBIICHUM;

° OMHCHIBATh M3YYCHHBIC CBOMCTBA TEI M (PU3MUCCKHUE SBJICHUS, UCIOJIBb3Ys (PU3HUCCKUE
BEJIMUMHBI (TeMIepaTypa, BHyTPEHHSS YHEPIHsl, KOJIUYECTBO TEIUIOTHI, YAENbHas TeINIOEMKOCTh
BEIIECTBa, YyelbHAas TEIJIOTa IJIaBJICHUS, YZAelbHas TeIioTa MapooOpa3oBaHUs, yleiabHas
TEIUIOTAa CrOpaHWs TOIUIMBA, KOY(DPUIMEHT TMOJIE3HOr0 JCHCTBHS TEIUIOBOM MAIIHMHBI,
OTHOCHUTEJNIbHAS BJIQKHOCTb BO31yXa, OJCKTPUUYCCKUM 3apsijl, CHIa TOKa, JJICKTPUUYECKOE
HANpsDKEHUE, COMPOTHUBIICHHWE MPOBOJHUKA, YyNEIbHOE CONPOTHUBIEHUE BEIIEeCTBa, paboTa H
MOIIIHOCTh AJICKTPUYECKOTO TOKA), MPHU OMHMCAHUH MPABHIBHO TPAKTOBATh (PHU3WUYECKHA CMBICI
UCIIOJIb3YEMBIX BEIMYMH, 0003HAYCHHS U CIUHUIBI (PU3HMUECKUX BEITUYHH, HAXOJUTH (YOPMYIIBI,
CBSI3BIBAIOIINE JAHHYIO (DH3UYECKYIO BEIWYMHY C JAPYTHMMH BEIUYMHAMH, CTPOUTH TpaduKH
M3YYECHHBIX 3aBUCUMOCTEH (PU3NUECKUX BETUYHH;

° XapaKkTepu30BaTh CBOWMCTBA Tell, (PU3MUECKUE SBICHUS U MPOIIECCHI, UCIOIb3Ysl OCHOBHBIE
MOJIO’KEHHUS MOJIEKYJISIPHO--KMHETUYECKOM TEOpUN CTPOCHHS BEILIECTBA, PUHIUII CYTIEPIO3UIIUN
noJniel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPaHEHHMs 3apsjaa, 3akoH OMa Jams ydacTka IIernH,
3akoH Jlxoyns—JIeHna, 3akoH coXpaHeHUsI SHEPTUHU, IPU STOM /1aBaTh CIIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3aIMChIBATh €0 MATEMATHUYE€CKOE BBIPAKEHUE;

° OO0BSACHATH (PU3UUYECKUE TIPOIECCH U CBOMCTBA TEJ, B TOM YKCJE U B KOHTEKCTE CUTYyallui
MPaKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa: BBISBISATH NMPUUMHHO-CIEACTBEHHBIE CBS3H, CTPOUTH
o0BsicHeHHEe U3 1-2 JOTMYECKHX MIaroB C OMOpoil Ha 1-2 M3ydeHHBIX CBOMCTBA (PU3MUECKHX
SBIIEHUH, PU3NIECKIX 3aKOHOB WJIM 3aKOHOMEPHOCTEI;

° pemiate pacuy€THbIC 3amaun B 2-3 JIEHCTBUSA, WCIIOJIB3YS 3aKOHBI W (HOPMYIIHI,
CBsI3BIBAIOIIME (PU3NUYECKUE BEIMYMHBI: HA OCHOBE aHAJIM3a YCIOBUS 3a/1a4H 3alHChIBATh KPaTKOE
YCIJIOBHE, BBISBIISITH HEAOCTATOK JAHHBIX JIJISl PEIICHUsS 3a7a4M, BHIOUPATh 3aKOHBI U (DOPMYIIHI,
HEOOXOAMMBIE NJisi €€ pEeIICHUs, MPOBOAUTH Pacuy€Thl W CPAaBHHUBATH IOJYyUYEHHOE 3HAYCHHE
bu3NYECKON BETUYMHBI C U3BECTHBIMU JTAHHBIMU;

° pacrno3HaBaTh MPOOIEMbI, KOTOPbIE MOKHO PEIIUTh TPU MOMOIIH (U3HUECKUX METOJIOB,
UCIIOJIb3YSl OINHUCAHME WCCIEIOBAHMS, BBIICIATH MPOBEPSEMOE MPEANONIOKEHUE, OLEHUBATh
MPaBUIILHOCTH TIOPSIKA MPOBEACHUS NCCIIC0OBAHMS, JIeTIaTh BEIBOIBI;

° MIPOBOJIUTH OIBITHI IO HAOTIOIEHUIO (DM3UYECKUX SIBICHUN WA (PU3NUECKUX CBOWCTB TEI
(KanmWJUTSIpHBIC  SIBJICHUS, 3aBUCHMOCThH JAaBJICHHUS BO3JyXa OT €ro oO0OBéMa, TeMmIepaTyphl,
CKOPOCTH TIpOIlecca OCThIBAaHUS M HAarpeBaHUs TPH H3JIYUYEHWH OT I[BETa W3IIyJaromiei
(mormommaroiei) MOBEPXHOCTH, CKOPOCTh HCIAPEHHs] BOJBI OT TEMIEepPaTyphl >KUIKOCTH H
oA U €€ TOBEPXHOCTH, AIEKTPU3aLUs Tel W B3aUMOJEHCTBUE JIIEKTPUUECKUX 3apsJIOB,
B3aUMOJICICTBUE TIOCTOSTHHBIX MAarHWUTOB, BH3YyallM3allisl MAarHUTHBIX TI0J€H TOCTOSHHBIX
MarHuTOB, JEWCTBHS MArHUTHOTO TIOJISI Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JEKTPOMArHUTA,
CBOMCTBA  DNEKTPOJABUTATENSE  IMOCTOSHHOTO  TOKa):  (OpPMYyIUPOBaTh  IMPOBEPSEMBIC
MPEIONI0KEHHS], COOUPATh YCTAHOBKY U3 MPEATIOKEHHOTO 000pYA0BaHHUS, OMTUCHIBATH XOJ OTIBITA
1 (HOpMyYJIUPOBAThH BBHIBOBI;



o BBIIIOJHATh IPSIMBIE M3MEPEHHs TEMIIEPATyphbl, OTHOCHTEIBHOW BIAKHOCTH BO3ZYyXa,
CHJIBl TOKA, HAIPSUKEHMsI C UCIOJIb30BAHUEM aHAJIOTOBBIX MPUOOPOB M JATYMKOB (PU3NYECKHUX
BEJINYMH, CPAaBHUBATH PE3YJIbTAThl U3MEPEHUH ¢ YUETOM 3aJaHHOM a0COIIOTHOM MOTPEeLIHOCTH;

. MPOBOJIUTH MCCIIEIOBAHUE 3aBUCHUMOCTU OJHOW (PM3WYECKOM BEIMYMHBI OT JPYToil ¢
UCII0JIb30BaHUEM MPSMBIX U3MEPEHUM (3aBUCUMOCTb COIIPOTUBIIEHUSI IPOBOAHMKA OT €T0 JUIMHBI,
IUIOLIAU IIONIEPEYHOrO0 CEYECHMSI U YIEIbHOIO COIPOTHUBIICHHs BEIECTBA IPOBOJHUKA, CHIIbI
TOKa, MAYLIEr0 4Yepe3 MPOBOAHMK, OT HAIPSDKEHHs HA IPOBOJHUKE, HCCIEJOBAaHUE
II0CJIEI0BATEIBHOTO U MapaJlIeIbHOIO COEAMHEHUH TPOBOIHUKOB): IUIAHUPOBATh UCCIIE0BAHHE,
coOMpaTh YCTAaHOBKY U BBIMOJHATH U3MEPEHHUs, CIEAys MPeIOKEHHOMY IUIaHy, (PMKCHPOBATh
pe3yabTaThl MOJMYYEHHOW 3aBHCUMOCTH B BUAE TaOMUI[ M TrpaduKOB, AenaTb BHIBOJBI IO
pe3yJibTaTaM MCCIIEI0BAHUS;

o IIPOBOJIUTh KOCBEHHbIE H3MEpeHHs (U3NYECKUX BeIMUYUH (yAelabHas TEMI0EMKOCTh
BEIIIECTBA, CONPOTHUBICHHE IPOBOJHUKA, pabOTa M MOILMHOCTb 3JIEKTPHUUECKOTO TOKa):
IUITAHUPOBAaTh M3MEPEHMs, COOMPATh HKCIEPUMEHTANbHYIO YCTAaHOBKY, CIEAysl NpPEesIoKEHHOH
WHCTPYKLMH, U BBIYNCIIATH 3HAYECHHUE BEJIINYNHBI;

o coOmogaTh TpaBWiIa TEXHUKA Oe30macHOCTH mpu  pabore ¢ 1abopaTOpHBIM
000pyI0BaHUEM;
o XapaKTepU30BaTh MPUHIIUIIBI ICHCTBUS U3YYCHHBIX TIPUOOPOB U TEXHUYECKUX YCTPOKMCTB

C ONOpOM Ha MX ONucCaHUs (B TOM YHUCIIE: CHCTEMa OTOIIEHUS JOMOB, TMTPOMETp, IapoBas
TypOMHa, aMIepMeTp, BOJBTMETP, CUETUUK HIIEKTPUUECKON SHEPrHH, 3JIEKTPOOCBETUTENIbHBIC
npuOOpBl, HarpeBaTeNbHbIE 3JIEKTPONPUOOPHI (IIPUMEPHI), AIEKTPUUECKUE IPEeIOXPAHUTENH,
AJIEKTPOMArHuT, AJIEKTPOJIBUraTeNlb IOCTOSHHOTO TOKA), MCIONb3Yysl 3HAaHUS O CBOMCTBax
¢u3nUecKux SBICHUH U HEOOXOAMMBIe (PU3MYECKHE 3aKOHOMEPHOCTH;

o pacro3HaBaTh [IPOCThIE TEXHUYECKHUE YCTPOICTBA U U3MEPUTEIIbHbBIE TPHOOPHI IO CXeMaM
U CXEMaTU4YHBIM pPHCYHKaM (KUAKOCTHBI TEpPMOMETp, TEPMOC, IICUXPOMETP, THUTPOMETD,
JIBUTATEIb BHYTPEHHETO CrOPaHMsl, dJIEKTPOCKOII, PEOCTAT), COCTABIATh CXEMBI MIEKTPUUECKUX
LENel ¢ MOCIEeN0BaTENIbHBIM U NAapAJUIEIbHBIM COCIMHEHUEM JJIEMEHTOB, pa3inyas yCIOBHBIE
0003Ha4YEeHUsI 3JIEMEHTOB AJIEKTPUUYECKUX LIETeH;

. NPUBOJUTL TNpUMEpPbl (HAXOAUTh HWHGPOPMALMIO O IpUMEpax) MPaKTUYECKOTO
UCIIOJIb30BaHusl (PU3NYECKUX 3HAHWM B MOBCEIHEBHOM XU3HU JUIsl o0ecrieueHus 0€30MacHOCTU
npu obOpamieHuu ¢ npudopaMHl M TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHUs 3J0POBbSI U
COOJIIOJICHHSI HOPM 3KOJIOTMYECKOT 0 TIOBEACHHUS B OKpY Katollel cpeje;

o OCYILECTBIATh MOUCK MH(pOpMAIMK (HU3NYIECKOTO cojepkaHus B VIHTepHeTe, Ha OCHOBE
UMEIOIIUXCS 3HAHUH ¥ Iy TEM CpaBHEHUS TOMOJHUTEIbHBIX HCTOUHUKOB BBIJIENIATH HH(OPMAIIHIO,
KOTOpasi SIBJISIETCSI IPOTUBOPEUNBOI HIIM MOKET ObITh HEIOCTOBEPHOM;

o WCIOJIb30BaTh IMPH BBINOJIHEHWU YYeOHBIX 3aJaHUM HAay4YHO--TIOMYJIAPHYIO JIUTEPATYPY
¢buznyecKkoro cojaep:KaHus, CIpaBOYHbIE MaTepuaibl, pecypchl ceTu VIHTepHEeT, BIaaeTh
npuéMaMy KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUsi HHPOpPMAIMM M3 OJHON 3HAKOBOM
CUCTEMBI B JIpYTYIO;

. co3/laBaThb COOCTBEHHBIE IMHMCHbMEHHBIE M KpaTKUE YCTHbIE COOOIIeHUs, 0000Imas
UH(POPMALIMIO U3 HECKOJIBKUX MCTOUYHUKOB (PM3UUECKOTO COJAEP)KAHUs, B TOM YHCIE MyOIMYHO
NPEJICTaBISITh PE3YNbTAaThl NPOEKTHOW WM HCCIENI0BATENIbCKON JESITENBHOCTH, IPH 3TOM
rPaMOTHO HCIOJIb30BaTh H3YYEHHbIH NOHATUWHBIM ammapar Kypca (U3HMKH, COINPOBOXKIATh
BBICTYIICHHE ITPE3CHTALNEM;

o IPU BBINIOJHEHUH Y4YEOHBIX NPOEKTOB U HCCICAOBAHMM (PH3UYECKUX IPOLIECCOB
pacnpenensaTb 00s13aHHOCTH B IPYMIE B COOTBETCTBUU C ITOCTABICHHBIMHU 3a/la4aMu, CIEIUTH 3a
BBITIOJIHEHUEM IIJIaHa JEHCTBUHA M KOPPEKTUPOBATh €ro, afeKBaTHO OLIEHWBATh COOCTBEHHBIN
BKJIaJ] B ACSTEIBHOCTH TPYIIIbI, BHICTPAaUBATh KOMMYHUKATUBHOE B3aWMOJAEWUCTBUE, MPOSBIAS
TOTOBHOCTb Pa3peliaTb KOH(YIUKTHI.



K xoHniy o6y4enus B 9 kijiacce mpeMeTHbIE pe3yJIbTaThl Ha 0a30BOM YPOBHE JOJKHBI OTPAXKaTh
c(OPMHPOBAHHOCTh y O0YHAIOIUXCS YMEHUH:

o UCTOJb30BAaTh MOHATHUA: CHCTEMa OTCuYéTa, MarepuanbHas TOYKa, TPACKTOPHS,
OTHOCHUTEJIbHOCTh MEXaHWYECKOTO JBWXKEHHUs, nedopmanus (ynpyras, IUIacTHUECKas), TpEHHE,
LEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb U IEPErpy3Kd, LIEHTP TAKECTH, aOCONIIOTHO
TBEPJIOE TEJO, LEHTP TSHKECTH TBEPAOIO Tesa, paBHOBECHE, MEXaHUYECKHE KoIeOaHHs U BOJIHBI,
3BYK, HH()Pa3BYK U yJIbTPa3BYK, IEKTPOMArHUTHBIC BOJIHBI, IIKAJIa JIEKTPOMAarHUTHBIX BOJH,
CBET, OJIM30PYKOCTh U JIAIbHO30PKOCTb, CIIEKTPBl UCITYCKAaHHs U MOTJIOIIEHUs, albda-, 6eTa- u
ramMMa-u3J1y4eHusi, U30TOIIbl, A€pHAs YHEPTEeTUKA,;

o pa3nuyath sIBI€HUS (paBHOMEPHOE M HEPaBHOMEPHOE IPSAMOJIMHEHHOE JBUKEHUE,
PABHOYCKOPEHHOE IIPSIMOJIMHEHHOE IBUXKEHHE, CBOOOIHOE Ta/IEHHE Tell, PABHOMEPHOE JIBUKEHHE
[0 OKPYXHOCTH, B3aMMOJEHCTBHE TeJ, pPEaKTHUBHOE IBI)KEHHUE, KojeOaTeJbHOE [BU)KEHUE
(3aTyxarolire U BbIHY>KJIECHHBIE KOJIeOaHus1), pE30HAHC, BOJIHOBOE JIBJKEHUE, OTPAXKEHUE 3BYKA,
OPSIMOJIMHEMHOE paclpoCTpaHEHHE, OTPAKEHUE U IPEIOMIIEHHUE CBETa, IOJHOE BHYTPEHHEE
OTpa)K€HHE CBETa, Pa3JIOKEHUE OEJoro CBeTa B CIEKTP U CIOXKEHHE CIEKTPaJbHBIX I[BETOB,
JCIIEPCUsl CBETa, €CTECTBEHHas PaJUOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEWYATOTro CIEKTpa
U3JTYYCHUs1) 1O OTMMCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB, JEMOHCTPHPYIOIINX
JTaHHOE (PU3HUECKOE SIBIICHUC;

. pacrio3HaBaTh MPOSIBICHUE U3YUCHHBIX (PU3NYECKUX SBJICHUN B OKPY’KaIOIIEM MUPE (B TOM
yriciae (U3MYecKue SBJICHUS B MPUPOJC: NMPHUIMBBI M OTJIMBBI, JBIKeHUE MUiaHeT COHEYHOI
CHUCTEMBl, PEAKTHBHOE J[IBUKEHHME >KUBBIX OPraHU3MOB, BOCIPHUSATHE 3BYKOB >XHBOTHBIMHU,
3eMJIETpsICEHUE, CeiicMUYecKHe BOJIHBI, IlyHaMU, 3XO0, LIBeTa TeJl, ONTUYECKHE SIBIECHUS B IPUPOJIE,
OuoJoruyeckoe JeiCTBUE BUAMMOIO, YJIbTPa(pUOJIETOBOIO U PEHTTEHOBCKOTO H3Iy4YeHUH,
€CTEeCTBEHHBIN PaIMOAKTUBHBINA (POH, KOCMUYECKHE JTyYH, PAIHOAKTUBHOE U3ITyUYEHHE IIPUPOTHBIX
MHUHEpaJIOB, JeHCTBUE paJAMOAKTHUBHBIX W3IYyYEeHUH Ha OpraHu3M 4YeloBeKa), NpU 3TOM
HEePEeBOJIUTh MPAKTUYECKYIO 3a/1auy B YU€OHYIO, BBIIEIATh CYIlECTBEHHbIE CBOMCTBA (TPU3HAKH)
(bu3nYeCKuX SIBICHUN;

o OIMCHIBATh M3YYCHHBIC CBOWCTBA TeN M (PU3MUECKUE SBICHHS, MCIIONB3YS (PH3NUECKUE
BEJIMYMHBI (CPEHsS 1 MTHOBEHHAst CKOPOCTH TeJla P HEPaBHOMEPHOM JIBI)KEHUH, YCKOPEHHE,
nepeMenieHue, My Th, YIIIoBasi CKOPOCTb, CUJIa TPEHUS, CUJjla YIIPYTOCTH, CUJla TSHKECTH, YCKOPEHUE
CBOOOJHOTO TaJieHHs, BeC Tela, MMITYyJIbC Tela, MMIIYJbC CHJIbI, MEXaHHW4yeckas paboTa H
MOIIHOCTb, TOTEHIIHAJIbHAS SHEPTUs TeJa, TOAHATOrO HaJl TOBEPXHOCTHIO 36MJIU, TOTEHIIHAJIbHAS
SHEprus CXKaTOW MPYKUHBI, KHHETHYECKAsI SHEPTHsI, MOJTHAsI MEXaHWYeCKass YHEPTHs, TIEPUOJ 1
yacToTa KojeOaHui, IIMHA BOJIHBL, TPOMKOCTB 3ByKa U BBICOTa TOHA, CKOPOCTh CBETA, IOKAa3aTellb
IPETOMIICHHS CPeJibl), P ONMCAaHUU MPABUIIBHO TPAKTOBAThH (PU3HUECKUI CMBICI HCIIOIB3YEMbIX
BEJIMYHMH, 0003HAYCHUS U €IMHUIIBI (PU3UUECKUX BEIMYHH, HAXOAUTh (POPMYIIbI, CBSA3BIBAIOIINE
JTAaHHYI0 (QHU3WUYECKYI0 BEIHYMHY C JAPYTUMH BEIWYHMHAMH, CTPOUTHh TPAPUKH H3YICHHBIX
3aBHCUMOCTEH (PH3MUECKUX BEITHUYHH;

o XapaKTepu30BaTh CBOMCTBA Teld, (pU3MUECKUE SIBIEHUS U MIPOILECCHI, UCTOIb3Yys 3aKOH
COXpaHEeHHs HHEPIHH, 3aKOH BCEMHPHOTO TATOTCHWS, MPUHIIMIT CYNEPIIO3UIIMA CHJI, TIPUHIIATI
oTHocuTenbHOCTH ["anuines, 3akoHbl HpI0TOHA, 3aKOH COXPaHEHUs UMITYJIbCa, 3aKOHBI OTPAXKEHHS
U TIPEIOMJICHHUSI CBETA, 3aKOHBI COXPAHEHMs 3apsiIOBOTO M MAaCcCOBOIO YHMCENl NPU SAEPHBIX
peakuusx, MpU OSTOM JaBaTh CJIOBECHYIO (OPMYIMpPOBKY 3aKOHAa U 3alMChIBaTh €ro
MaTeMaTUYeCKOE BbIPAKEHUE;

o OOBSICHATH (PU3NUECKHE TIPOLIECCH M CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CUTyalui
PaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH MPUUYUHHO--CIECICTBEHHBIC CBSI3H, CTPOUTH
00BsICHEHHE M3 2—3 JIOTMYECKUX IIaroB ¢ OMOpOil Ha 2—3 M3yYeHHBIX CBOMCTBA (PU3NUECKUX
SBJICHHUH, PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;



. pemaTth pacuéTHbhIC 3a/1auu (OMHUPAIOIIUECS HA CUCTeMY W3 2—3 ypaBHEHHIl), HCTIOIb3YS
3aKOHBI U (POPMYJIbI, CBS3BIBAIOLINE (PU3NYECKUE BEIMYMHBI: HA OCHOBE aHAJN3a yCIOBUS 3a7aun
3alUCBIBATL KPATKOC YCIIOBUC, BBISABIIATH HCAOCTANOIIHNC HIIN I/ISGBITO‘IHBIG JaHHBIC, BI:I6I/IpaTI>
3aKOHbI " q)OpMy.HBI, HCO6XOI[I/IMBIC IJid peUICHUsA, MIPOBOJUTH paC‘IéTbI U OLCHUBATH
PEATMCTUYHOCTD MOJTYYEHHOTO 3HaYCHHS (PU3NYECKON BEJTMUUHBI;

o pacrno3HaBaTh MPoOJIeMbl, KOTOPhIE MOKHO PELIUTh MPU MOMOIIU (PU3NYECKHX METOOB,
UCIIONIB3YSl ONUCAHHE MCCIEAOBAHMS, BBIICNIATH MPOBEPSieMOE MPEANOI0KEHUE, OLIEHHUBATH
MPaBWJIBHOCTh TMOpSIKA IPOBEIEHUS MCCIEAOBAaHUSA, JAeNaTh BBIBOAbI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIIO/IEHUN U OTBITOB;

° MIPOBOJIUTH OMBITHI IO HAOIIOJCHUIO (PU3MUYECKUX SBICHUN WM (PU3NIECKUX CBOMCTB Te
(u3ydyeHre BTOpOro 3akoHa HpIOTOHA, 3aKOHAa COXPAHEHUS SHEPIHH, 3aBHCHUMOCTb IEpHOJIa
KOJICOAHUH MPYKUHHOTO MAasITHUKA OT MACChI Tpy3a U )KECTKOCTU NPY>KUHBI U HE3aBUCUMOCTH OT
aMIUIUTY/Abl MaNbIX KoJieOaHUU, IPSIMOJIMHEHHOE paclpOCTpaHEHUE CBETa, pa3liokeHHue 0esoro
CBETa B CIIEKTP, U3yUYE€HHE CBOMCTB M300paKEHUSI B TUIOCKOM 3€pKalie U CBOMCTB M300paKEHUS
npeaMeTa B cOOMparoliel JTuH3€e, HaOI0/IeHNE CIIOMIHBIX M JIMHEWYAThIX CIIEKTPOB U3TyUCHUS):
CaMOCTOSITEIIbHO COOMpaTh YCTAaHOBKY M3 M30BITOYHOIO HaOopa 000py0BaHUS, ONMUCHIBATH XO/T
OTIbITa U €r0 Pe3yJbTaThl, GOPMYIUPOBATH BHIBOJIBI;

o MPOBOAUTH MPU HEOOXOAMMOCTH CEPUI0 TPSMBIX HU3MEPEHH, Ompenenss cpeaHee
3HaUEHUE U3MepPsEeMOil BeIUrHbI ((POKYCHOE paccTOsHUE cOOMpAroNIeil THMH3bI), 000CHOBBIBATH
BBIOOpP crioco0a u3MepeHust (M3MEPUTEIILHOTO MPUoopa);

° IMPOBOAWUTL HCCICAOBAHUC 3aBHCHUMOCTEH (1)I/IBI/II-IGCKI/IX BCIIMYUH C MHCIIOJIB30BAHUEM
OPSMBIX W3MEPEHUH (3aBUCHUMOCTH IIYTH OT BPEMEHHU IPH PAaBHOYCKOPEHHOM IBIKEHHH 0e3
HAYaJLHOW CKOpPOCTH, IEepuoja KoJeOAaHWH MaTeMaTHYeCKOro MAasSTHHKAa OT JJIMHBI HUTH,
3aBUCHMOCTH YIJla OTPa)KEHUs CBETa OT yrja MaJeHus U yria MpeloMIICHUs OT yIa NajJeHus):
IUTAHUPOBATh HCCIIEOBAaHUE, CAMOCTOSTENIbHO COOMPATh YCTAaHOBKY, (PUKCHPOBATH Pe3yJbTaThl
HOHy‘IGHHOﬁ 3aBUCUMOCTHU (I)I/ISI/ILICCKI/IX BCJIMYNH B BU/IC Ta6J'H/III u Fpa(l)I/IKOB, JeJ1aTb BBIBOABI 11O
pe3ynbTaTtaM UCCIIeOBaHMUS;

o MIPOBO/IUTH KOCBEHHbIE U3MEPEHUS (PU3UUYECKUX BEIMUUH (CPEIHAS CKOPOCTh U yCKOPEHUE
TeJa MpU PaBHOYCKOPEHHOM JIBI)KEHHH, YCKOPEHUE CBOOOTHOTO MaJACHUS, )KECTKOCTh MPYKUHBI,
KOX(PUIIMEHT TPEeHHs CKOJBXKEHHUs, MeXaHudeckas paboTa M MOIIHOCTb, YacTOTa U TMEPHUOJ
KoJie0aHU MaTeMaTHYeCKOT0 M IPYKHHHOTO MasiTHUKOB, ONITHYECKasl CUJIa COOMPAIOIIeil TNH3HI,
pPaAMoOaKTUBHBIN (DOH): IUIAHUPOBATh U3MEPEHUsSI, COOMPATh SKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBITIOJIHATh U3MEPCHUA, CIICAYA HpC}IJ’IO)KCHHOI\/’I HHCTPYKIMH, BBIYUCIATE 3HAUCHUC BCIIMYNHBI U
AHATM3UPOBATH MOJTYUYCHHBIE PE3YIbTAThI C YUETOM 33/IaHHOM MOTPEITHOCTH U3MEPEHU;

o coONMoaTh TpaBWIa TEXHUKA O€30MacHOCTH Tpu  paboTe ¢ J1abOpaTOpPHBIM
o0opyaoBaHUEM;
o pa3nuyaTh OCHOBHBIC MPU3HAKU U3YUYCHHBIX (PU3NYECKUX MOJICIICH: MaTepruaibHas TOYKa,

abCcoIIOTHO TBEPIOE TEJI0, TOUSUHBIN UCTOUHUK CBETA, Jy4, TOHKAs JIMH3a, INIaHeTapHas MOJIENb
aToma, HyKJIOHHasl MOJIEJIb AaTOMHOTO 51pa;

. XapaKkTepu30BaTh NPUHIIUIIBI AEWCTBUS U3yUYEHHBIX TPUOOPOB U TEXHUUYECKUX YCTPOUCTB
C Omopoi Ha MX omucaHus (B TOM 4YHUCIIE: CHHIOMETP, NAaTUUKHU IOJOKEHHS, PACCTOSIHUS U
YCKOpEHHUs, pakKeTa, 5XOJIOT, OYKH, IEpUCKOM, ¢oToanmnapar, ONTUYECKUE CBETOBOJIbI,
CIEKTPOCKOI, J03UMETp, Kamepa BuibcoHa), MCIONb3ys 3HAHUS O CBOWCTBaX (PU3MUECKUX
SBJICHUH U HEOOXOMMBbIe (PHU3UUYECKHE 3aKOHOMEPHOCTH;

o HCIOJIb30BAaTh CXEMbl U CXEMAaTHYHbIC PUCYHKH HM3YyYEHHBIX TEXHHUYECKHX YCTPOMCTB,
U3MEPUTENHHBIX MPHOOPOB M TEXHOIOTUYECKUX MPOLIECCOB MPHU PEIICHUH YIeOHO--TIPAKTHUECKUX
3ajjay, ONTHYECKUE CXEMbI I MOCTPOCHHs U300pakeHUI B INIOCKOM 3€pKajle U coOuparomien
JIMH3E;



. MPUBOAUTH TpUMEpPhl (HaXOAWTh MHQPOPMAIUIO O TPUMEpPAX) MPAKTUIECKOTO
UCIIONIb30BaHusl (PU3NYECKUX 3HAHUM B MOBCEAHEBHOW KU3HU JUIsl oOecrieueHus 0e30MacHOCTH
npu oOpamieHuu C NpuOOpaMH U TEXHUYECKUMH YCTPOMCTBAMH, COXPAaHEHHS 310POBbS H
COOJIIOJICHHSI HOPM KOJIOTUYECKOT0 TIOBEACHHUS B OKpPY>KaloIIel cpese;

o OCYIIECTBIATh MOMCK HHGopManuu Qumyeckoro coiepxanus B HHrepHere,
CaMOCTOSITENILHO (POPMYIUPYS TOUCKOBEIH 3apoC, HAXOAUTh ITyTH OMPECIICHUS JOCTOBEPHOCTH
MOJTy4YeHHOM HH(OpPMALIK HA OCHOBE UMEIOIIUXCS 3HAHUN U TOTOTHUTENbHBIX HICTOYHUKOB;

o WCIIOJIb30BaTh IPH BBINOJHEHUU YUYEOHBIX 3aJaHUI Hay4YHO--TIONMYJISAPHYIO JUTEPATYpPy
buznyeckoro cojaep:KaHus, CIpaBOYHbIE MaTepuaibl, pecypchl ceTu VIHTepHEeT, BIaaeTh
npuéMaMyd KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHusi HHPOpPMAIMK M3 OJHOH 3HAKOBOIA
CHCTEMBI B APYIYIO;

° CO3/1aBaTh COOCTBEHHBIC MICHbMEHHBIE U YCTHBIC COOOIIEHUSI HA OCHOBE MH(OPMALIUU U3
HECKOJIbKUX MCTOYHHKOB (PU3MUECKOTO COACP)KaHUS, ITyOJUYHO TPEACTABIATh PE3yJIbTAThI
MPOEKTHON WM HCCIEeNOBATENIbCKON NESATENIbHOCTH, MPU ATOM TPaMOTHO HCIOJIb30BaTh
M3YYECHHBIN MOHATUMHBIN anmapar u3y4yaeMoro paszena (U3uKd U CONPOBOXKAATh BHICTYIIICHUE
pe3eHTaluen ¢ yuéToM 0COOEHHOCTEN ayJUTOPUH CBEPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC
Koau4vecTBO 4acoB DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uu¢poBbie)
KonTpoabubie | IlpakTuueckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
Pa3zjnen 1. ®usuka u eé posib B NO3HAHUM OKPYKAIOLIEro MUPa
bubmuoreka [JOK
1.1 ) - 2
VISHIa T Hayla o TpHpoae https://m.eds00.ru/7f416194
bub6mnoreka [IOK
1.2 ) 2 1
VISHICCICHE BEHHHHRL https://m.eds00.ru/7f416194
bub6mnoreka [IOK
1.3 E i 2 1
CTECTBEHHOHAYYHBIH METO/]I TO3HAHUS https://m.edsoo.ru/ 7416194
Hroro no pazneny 6
Pa3nen 2. [lepBoHava/ibHbIE CBEIEHNS 0 CTPOCHUH BelleCTBA
bu6nmoreka [JOK
2.1 1
CTpoekte BeiecTsa https://m.eds00.ru/7f416194
59 JIBr>KeHre 1 B3aUMOJICHCTBUE YaCTHI] 9 1 bu6nmoreka [JOK
' BEIIECTBA https://m.edso00.ru/7f416194
bu6mmoreka [JOK
2.3 A 2
TPETATHRIC COUTOARIA BemectRa https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Paznen 3. /IBH:KeHHMe M B3aUMOAeHCTBHE TeJl
bu6mmoreka [JOK
1 M
3 CXAMMHACCROE JBIDKEHHE 3 https://m.eds00.ru/7f416194



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

bu6mmorexa [IOK
3.2 Hrepuns, macca, n10THOCT 4 ! https://m.edso0o.ru/7f416194
Bbubmmorexa [JOK
3.3 Cruna. Bt cu 14 2 https://m.edso0o.ru/7f416194
Hroro no pazneny 21
Pasnen 4. /laBienue TBEPABIX TeJl, JKUAKOCTEN U ra3oB
41 Hasnenue. [lepenaya naBienus TBEPILIMU 3 bubnnoreka [JOK
' TeJIaMH, )KUJKOCTSIMHU U Ta3aMu https://m.edsoo.ru/7f416194
bubmuoreka [JOK
4.2 JaBIICHHE HKHKOCTH > https://m.edso0o.ru/7f416194
bubmuoreka [JOK
4.3 ATMOCpepHOE AaBICHHE 6 https://m.edso0.ru/7f416194
44 JelicTBHE KUIKOCTH U ra3a Ha MOTPyKEHHOE 7 3 bubnunoreka [JOK
' B HUX TEJIO https://m.edso00.ru/7f416194
Hroro no pazneny 21
Pa3nea 5. PaGora m MomHoOCTH. JHEPrus
bu6mmoreka [IOK
51 Pabora u monsocTs 3 ! https://m.edso0.ru/7f416194
bu6mmoreka [IOK
52 Hpoctbie MexaHH3MbI > ! https://m.edsoo.ru/7f416194
bu6mmorexa [JOK
53 Mexaniieckas SHeprus 4 ! https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHOE BpeMms 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12



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

8 KJIACC

Kosun4vecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uuppoBbIe
Ne n/m P Kontpoabneie | IlpakTHueckue (ipp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcesbl
Paznea 1. TenioBble ABJICHUS
bubmuorexa [JOK
1.1 i 7
CTpocHue i CBOHCTBA BelieCTBa https://m.edsoo.ru/7f4181ce
bubnuorexa [JOK
1.2 T 21 1
CILIOBHIE NPOTECeH > https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 28
Pa3nen 2. JnekTpuueckue 4 MArHUTHDIE SIBJICHUS
51 DNeKTpUYECKUE 3apsiibl. 3apsHKEHHBIE Tela 7 1 bubnmnoreka [JOK
' U UX B3aUMOJeHCTBUE https://m.edsoo.ru/7f4181ce
. . bubmorexa [JOK
2.2 [TocTOSIHHBIN MEKTPUUYECKUI TOK 20 1 7 https://m.edsoo.ru/7f4181ce
bu6nuoreka [JOK
2. M 1 1.
3 ATHHTHBIC ABICHI 6 ° https://m.edsoo.ru/7f4181ce
but6mmorexa [IOK
2.4 4
JIIEKTPOMATHHTHAS HHIYKUHS https://m.edsoo.ru/7f4181ce
Hroro o pasneny 37
PeszepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5



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

9 KJIACC

Kosun4vecTBO 4acoB DJIeKTPOHHbIE
HaunmeHoBaHMe pa3/ieioB U TeM uudpoBbie
Ne n/m P Kontpoabneie | IlpakTHueckue (ipp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3gen 1. Mexannueckue siBJeHHUS
11 MexaHU4eCcKOe IBHXKCHHUE U CITIOCOOBI €T0 10 1 bubnuorexa [JOK
' OIUCaHUs https://m.edsoo.ru/7f41a4a6
bubnnorexa [JOK
1.2 B i 20 1 3
SAIMOACHCTBIE TET https://m.edsoo.ru/7f41a4a6
bubnuorexa [JOK
1.3 10 3
3AKOHBI COXpAHCHHA https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3znen 2. Mexann4veckue KoJ1e0aHUSI M BOJTHbBI
bu6nuorexa [IOK
2.1 M 7
CXAHMYCCKHE KONeOaHHA 3 https://m.edsoo.ru/7f41a4a6
bubmmoteka [IOK
2.2 M .3 8 1 3
CRAMHITCCKAE BOTHEL IBYK https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 15
Pa3nes 3. D1eKTPOMArHUTHOE 10JI€ H 3JIEKTPOMATHUTHBIE BOJIHBI
31 DNEeKTPOMarHuTHOE I0JIE U 6 9 bu6muoreka [{JOK
' 3JIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro o pazneny 6

Pa3nen 4. CBeToBbIE AIBJICHUSA



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

4.1 3aKOHBI pacpOCTPaHEHHUS CBETA 6 2 bubmmorexa [JOK
' pactpoctp https://m.eds00.ru/7f41a426
bubmuorexa [JOK
4.2 JIuH3BI ¥ onTHYECKHEe TPUOOPHI 6 3 https://m.edsoo.ru/7f41ada6
bubmuorexa [JOK
4.3 Paznosxenue 6emoro cBera B CIIEKTP 3 2 https://m.edsoo.ru/7f41ada6
Hroro no pazneny 15
Pa3nen 5. KBanToBbIe iIBJIeHUS
bubnnorexa [JOK
51 Hcnyckanue v norionieHnue cBeTa aToMoM 4 1 https://m.edsoo.ru/7f41ada6
bubnuorexa [JOK
52 CTpociie aTomHOro s1pa 6 ! https://m.edsoo.ru/7f41a4a6
bubnnorexa [JOK
: A 7 1
5.3 JIEpHbIE peaKuu https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pazgen 6. [loBTOpUTE/ILHO-00001IAI0IIMI MOTYIb
6.1 [ToBTOpeHue u 0600IIEHIE COEPIKAHUS 9 9 bu6nuorexa [JOK
' Kypca Gpu3uku 3a 7-9 xnacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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

HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoauuyecTBO 4acoB

Bcero

KonTpoJbHbIe
padoThI

IIpakTHYeckue
padoThI

JlaTa
U3YYeHUS

DJIEeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

BBoaHBIN HHCTPYKTaX M0 TEXHUKE
0€3011acCHOCTH B KaOWHETe (hPU3HKH.
[ToxxapHas 6e30macHOCTh B
kabunete pusuku. Gusnka — HayKa
0 npupozae. AABineHus IpUpoabI

dusznueckue sBiIeHU. SBIeHUS
MIPUPOIBI

duznyeckue BETUYUHbBI U UX
U3MepeHue

Ypok nccnenosanus "M3mepenue
TEMIIEPATYPHI IIPU TTOMOIIH
KUJKOTO TEPMOMETpA U JJaTUMKa
TeMIEPaTyphl"

Metoabl Hay4HOTO MMO3HAHMUSL.
Onucanne GpU3NIECKUX SIBICHUI C
HOMOIIBIO MOJIETIEN

bu6mmoteka [IOK
https://m.edsoo.ru/ff09f72a

Vpoxk uccnenosanus. [Iposepka
TUIOTE3bI: JAJIbHOCTD MOJIeTa
[IapHKa, MyIIEHHOT O
TOPU30HTAJILHO, YeM OOJIbIIIe
BBICOTA IIyCKa



https://m.edsoo.ru/ff09f72a

Ctpoenue BemecTBa. ONbITHI,

7 OKa3bIBAIOIIME JUCKPETHOE bubmoreia HOK
A HIHE AUCKP https://m.edsoo.ru/ff09fe0a
CTPOCHHE BEIIECTBA
VYpox uccnenoanus "ONbITHI 1O
8 HaO0JII0ICHUIO TETIJIOBOTO bubmorexa LHOK
" https://m.edsoo.ru/ff0a013e
pacCIIMpPEHHS Ta30B
9 ArperatHbie COCTOSTHUS BEIIECTBA 1
Oco0eHHOCTH arperaTHbIX
10 coCTOstHMI BoJibI. O000IIEeHHE 110
pazneny "llepBoHauanbHble
CBEJICHUS O CTPOCHUU BelecTra'
Oco0eHHOCTH arperaTHbIX
1 cocTostHu# Boibl. O0001IIeHHE 110 bubmuoreka [JOK
pasneny «llepBoHavanbHbie https://m.edsoo.ru/ff0a0378
CBEJICHUS O CTPOCHUU BEIIECTBA»
MexaHndeckoe JBHKEHUE.
12 PaBHOMEpHOE 1 HEpaBHOMEPHOE bubmorexa HOK
P P P https://m.edsoo.ru/ff0a05c6
JIBIDKCHHE
bu6nmoreka [JOK
13 CxopocTb. EquHUIIBI CKOPOCTH
P T P https://m.edsoo.ru/ff0a079c
14 Pacuer myTu ¥ BpeMeHHU ABUIKEHUI bubmmorexa TOK
y P https://m.edsoo.ru/ff0a0ae4
HNuepuns. Macca — mepa
15 uHepTHOCTH Tell. JlabopaTopHas 05 bubnuoreka [IOK
pabota Ne 3"V3mepeHne Macchl Tena ' https://m.edsoo.ru/ff0a0c10
Ha PhIYAKHBIX Becax"
16 IInotHocTh BemiecTBa. Pacuer Macchl 05 bu6mmoreka [IOK

1 00bEMA TeEJIa O €ro IUIOTHOCTH.

https://m.edsoo.ru/ff0a0fee
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JlaGopaTtopHnas pabora Ne 4
N3mepenne oObema Tena.

17

JlaGopaTtopnast pabota Ne5
«OrpeniesieHue MmI0THOCTH TBEPIOTO
TeNa

18

Pemenue 3amau o reme "IlmorHOCTH
BerecTna"

Bbu6mmorexa [JOK
https://m.edsoo.ru/ff0al23c

19

Cuna xak XxapakTepuCTHKa
B3aumoencTsus Ten. Cuia
Tarorenus. Cuiia TSKECTH.

20

JlaGopaTtopHas pabora
Ne6"Ornpenenenue MIOTHOCTH
TBep0ro Tena

21

[[IBnenue TsaroTenus. Cuina
TSKECTH

22

CBsi3b MEXly CUIION TSKECTH U
Maccol Tena. Bec Ttena. Pemenune
3axay o teme "Cuia tsoxkectu"”

bu6mmorexa [JOK
https://m.edsoo.ru/ff0al778

23

Cuna TspKecTH Ha JPYTHX IUIaHeTax.
PusnuecKue XapaKTepUCTUKU
IUTAHET

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a1502

24

N3mepenue cuit. JlnHamomerp. .
JlaGopaTtopHnast pabota No
7."WUccnenoBanusi 3aBUCUMOCTH
CHWJIBI YIIPYTOCTHU OT YATUHEHUS
pYXUHBL MI3MepeHne kecTKOCTH
NPYXUHBL."

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0al8cc



https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc

25

Bec Tena. HeBecomocTh

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

26

CrnosxeHue IByX CUJI, HalIpaBJIE€HHBIX
110 OJTHOM MPSIMOIA.
PaBHopelcTBYOIIIASA CHJT

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ala70

27

Penrenue 3amau mo reme
"PaBHonelicTBytoas cun"

28

Cuna tpenus u e€ Buapl. TpeHue B
NPUPOJIC U TEXHHUKE

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

29

JlaGopaTtopHas pabora
No8«M3yueHne 3aBUCUMOCTH CHIIbI
TPEHUS CKOJIBKEHUS OT CHJIbI
JABJICHUS U XapaKTepa
CONPUKACAIOIINUXCS TOBEPXHOCTEN»

bubmuorexka [JOK
https://m.edsoo.ru/ff0alcc8

30

Pemenue 3agau Ha onpeneneHue
PaBHOJICUCTBYIOIIEH CUJIIBI

31

Pemenne 3amau mo remaM: «Bec
Tenay, «I'padudeckoe nzo0paxxkeHue
cu, «CHITBIY,
«PaBHOAEHCTBYIOIIASL CUIDY

bu6mmoreka [IOK
https://m.edsoo.ru/ff0alde0

32

KonTponbhas paboTa 1o remam:
«MexaHn4ecKoe JBIKEHUEY,
«Macca, IIoTHOCTbY, «Bec Tenay,
«I"paduueckoe n3o0pakeHue CU»,
«Cune»

33

JaBnenue. CriocoObl yMEHbILIEHUS U
YBCIUUYCHUA OaBJICHUSA

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a20a6



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
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JlaBiaeHnwue rasa. 3aBUCHMOCTh

34 aBJICHHS Ta3a OT 00BEMaA bubmoreia HOK
g ’ https://m.edsoo.ru/ff0a2376
TEeMITepaTypbl
[Tepenava maBieHus TBEPIBLIMHU
35 Teninfn )KI/?I[KOCTSIMI/I u I‘I:li[aMI/I bubmoreka LJOK
’ ' https://m.edsoo.ru/ff0a25b0
3akoH [lackans
JlaBlieHuME B )KUIKOCTH M rase,
36 BBI3BAaHHOE JICHCTBUEM CHIIBI bubmorexa HOK
8 https://m.edsoo0.ru/ff0a2718
TSDKECTH
37 Pemenue 3anau 1o teme «Jlapnenue bubmuorexa [JOK
B )KHIKOCTH M rase. 3akoH Ilackais» https://m.edsoo.ru/ff0a2826
bubmuoreka [JOK
38 Coobmarommecs cocy st https://m.edsoo.ru/ff0a2970
. bubnuotexa [JOK
r
39 FAPABIITICCKHH Tpece https://m.edso0.ru/ff0a3136
40 Manomertpsl. IlopiineBoi
SKUJKOCTHBIN Hacoc
41 ATMocdepa 3eMu U IPUUUHBI €€ bubnnorexa [JOK
CyLIECTBOBAaHUSA https://m.edsoo.ru/ff0a2b5a
42 Bec Bo3nyxa. ATMocdepHoe bubnmnoreka [JOK
JaBJIcHHUE https://m.edsoo.ru/ff0a2b5a
43 Wzmepenune armochepHoro bubmorexa [IOK
nasienus. Oneit Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTh aTMOC(HEPHOTO
44 aBJICHUSI OT BBICOTHI Ha OBHEM bubmorera I[JOK
A AyP https://m.edsoo.ru/ff0a2fc4
MODpst
45 bapomerp-anepoun. ATmocdepHoe bubnuorexa [IOK

JaBJICHUC HA PAa3JIMYHBIX BBICOTax

https://m.edsoo.ru/ff0a2fc4
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46

Pentenue 3amau mo teme "
AtmocdepHoe nasnenue"

47

JleficTBUE KUAKOCTH U raza Ha
MOTPY>KEHHOE B HUX TEJIO.
ApxumenoBa cuia

Bbu6mmorexa [JOK
https://m.edsoo.ru/ff0a3276

48

Jlaboparopuas pabotaNe9
«OmpeneneHne BpITATKUBAIONICH
CHUJIbL, JEHUCTBYIOLLEH Ha TEIO,
MOTPYKEHHOE B KHJIKOCTh)

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

49

JlaboparopHas pabora mo teme NelQ
"UccnenoBaHue 3aBHCUMOCTH Beca
Tea B BOJie OT 00bEMa
MOTPYKEHHOW B )KUJIKOCTh YaCTH
Tena"

bubmuoreka [JOK
https://m.edsoo.ru/ff0a3514

50

ILnaBanue Ten, [InaBanue cynos.
BosnyxonnaBanue.

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a3a96

51

JlaGopatopHas pab6ora Ne 11 "
BrrsicHeHHE ycn0BUH TUIABaHUS Tella
B KHUAKOCTH "

52

Pemienue 3amad no Temam:
«I1naBanue cynos.
Bosznyxomnasanue», «/laBnenue
TBEPABIX TEN, )KUAKOCTEU U ra30B»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a3654

53

KonTtponsHas pabora mo Teme
«JlaBneHue TBEpBIX TEIl,
JKUJIKOCTEN U Ta30B»

54

Mexanudeckas pabora

bu6nmorexa [JOK
https://m.edsoo.ru/ff0a3f82



https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82

55

MomHocTts. EquHUITBI MOIITHOCTH

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

56

VYpok-uccnenopanue "Pacuér
MOIIHOCTH, Pa3BUBAEMOM MPHU
noabEMe 110 JiecTHHUIE"

57

IIpocTeie MexaHu3Mbl. Poiyar.
PaBHOBecue cun Ha pbluare

58

Poruaru B TexHuke, ObITY U IPUPOJIE.

Jlaboparopuas pabotaNel2
«HccnenoBanue ycioBHi
PaBHOBECHSI pblYara

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a478e

59

Pemenne 3agay no teMe «Y CJI0BUSA
paBHOBCCI/ISI pmqara»

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

60

Koaddurment nonesHoro nencTus
MexaHusma. Jlaboparopnas
pabotaNel3 «M3mepenne KII1/
HAKJIOHHOM TUIOCKOCTH»

0.5

61

Pemenue 3amaud mo teme "Pabora,
MorHocTh, KIT/"

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a4c48

62

MexaHnueckast JHepIusl.
Kunernueckas v moTeHuanbHas
SHeprus

bu6mmoteka [IOK
https://m.edsoo.ru/ff0a4252

63

3aK0H COXpaHEHHS] MEXaHUUECKOU
SHEPTUU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4360

64

YPpOK-3KCIIEpUMEHT 11O TEME
"DKCIIEpUMEHTAIBHOE ONPEIETICHUE
N3MEHEHH KHHETHYECKON 1
MIOTECHIUAIILHOW SHEPTUH IIPU



https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360

CKaThIBAaHHUH TeJla 110 HAKJIOHHOM

IIocKoCcTH"

65 KoHnTtposbhas pabota 1mo Teme 1
«PaboTa 1 MOIIIHOCTb. DHEPTHUs»
PesepBHblii ypok. Pabota c

66 TEKCTaMH 10 TeMe "MexaHndecKoe 1 Bbu6mmorexa [JOK
nBwxeHue". "JlaBineHue TBepbIX https://m.edsoo.ru/ff0a4ee6
TEN, JKUAKOCTEH 1 ra3oB"

67 Hroroas koHTpoiabHas paboTa 1 E:ff;;&f;;?r(ﬁf Dadffe

68 DKCKypcus 1

OBIIEE KOJIMYECTBO YACOB 110 68 135

[NPOT'PAMME



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

8 KJIACC

KoJunvecTBO 4acoB JJIeKTPOHHbIE
Ne Hdara uudgposbie
Tema ypoka Kounrpoubusie | Ilpakruyeckue
n/n Bceero u3yyeHusi | oOpasoBaTejibHbIE
padoThI padoThI
pecypcsl
[ToBTOpHBIN HHCTPYKTAXK 11O
TEeXHHKE 0€30MacHOCTU B KaOUHEeTe
¢usuku. [ToxxapHast 6€301MacHOCTh B
1 kabuHeTe. OCHOBHBIC TTOJIOKCHUS 1 bubmoreia HOK
’ . https://m.edsoo.ru/ff0a5256
MOJICKYJIIPHO-KUHETUUECKOU
TEOPHUH U UX OTBITHHIE
MOATBEPIKICHUSI.
2 Macca u pazMep aTOMOB U MOJIEKYJT 1
Mogenu TBEpIOro, )KUIAKOTO U
P ' . bubmuorexa [JOK
3 ra3z000pa3HOro COCTOSTHUMN 1
https://m.edsoo.ru/ff0a540e
BEILIECTBA
OOBsicHeHHE CBOIMCTB TBEPOTO,
KHUJKOTO U Ta3000pa3HOTo
4 COCTOSIHH BEIIECTBA HA OCHOBE 1
MTOJIOKEHUN MOJIEKYJISIPHO-
KUHETUYECKON TEOPHUH
5 Kpucrannuueckue u amopgHbie 1 1 bubnuoreka [IOK
Tena. BBogHas KoHTpobHAs padoTa. https://m.edsoo.ru/ff0a5800
6 CMaunBaHue U KaWUISIPHOCTb. 1 bubnuoreka [JOK
[ToBepxHOCTHOE HaATsKEHNE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacmupeHye u cxaTue 1 Bubmmorexa [IOK
P P https://m.edsoo.ru/ff0a5a26
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Temneparypa. CBsi3b TEMIIEPATYPBI

TEIIOEMKOCTH BellecTna"

8 CO CKOPOCTBIO TEIUIOBOTO JIBHIKEHUS
YaCTHI]

9 Baytpennss sueprusi. CriocoObt bubnmoreka [JOK
M3MEHEHUs BHYTPEHHEN JHEPIUU https://m.edsoo.ru/ff0a5c60

Bbu6mmorexa [JOK
10 Buapl Teronepenaun
a pex https://m.eds00.ru/ff0a6412
VYpoxk-koupepenuus "IlpakTudeckoe

11 HUCIIO0JIb30BaHUE TETIOBBIX CBOMCTB bubmuoreka [JOK
BEIIECTB U MATEPHUAJIOB B LIEJIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus "

12 KonuuectBo TemnoTel. Y nenbHas bubmuoreka [JOK
TETUIOEMKOCTb https://m.edsoo0.ru/ff0a6976
YpaBHeHHE TEIOBOTO OaliaHca.

13 TemooOMeH u TeIOBOE bubmorexa [JOK

https://m.edsoo.ru/ff0a7088
paBHOBeCHE
Jlabopartopnast paboraNel
"HccnenoBaHue IBIEHUS bu6mmoreka [IOK

14
TEII000MEHa NP CMEIIMBAaHUH https://m.edsoo.ru/ff0a6a98
XOJIOZHOW U TOpsiueit BOJbI"

Pacuer koandecTBa TEIIOTHI,

15 HE0OXOIUMOTO ISl HAaTPEBAHUS
TeJa U BBIICTSIEMOTO UM MIPH
OXJIAXKICHUH
JlabopaTtopHas padota Ne2
" . bubmuorexa [JOK

16 Omnpenenenue yaenbHon

https://m.edsoo.ru/ff0a6bb0
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DHeprus ToIMBa. Y aeabHast

bu6mmorexa [IOK

17
TEIUI0Ta CropaHus https://m.edsoo.ru/ff0a7b5a
[InaBneHue u oTBepIeBaHUE
18 KPUCTAJUTMYECKUX TeJl. Y AeNIbHAast bubmorexa HOK
' https://m.edsoo.ru/ff0a71d2
TEIUIOTA IUIABJICHUS
Pemenue 3agau no
19 teMme:"VI3MeHeHne arperaTHpIX 1 bubmoreia OK
o I,), https://m.edsoo.ru/ff0a72fe
COCTOSTHUM BEIECTBA
20 [TapooOpa3zoBanue 1 KOHIECHCAIIHS. bubnuoreka LIOK
Ucnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y aenapHas Temiora
mapooOpa3oBaHus U KOHJICHCAIIUH.
21 3aBUCUMOCTb TeMIIEpaTyphl bubmorera [JOK
patyp https://m.edsoo.ru/ff0a786¢c
KHUIIEHUS OT aTMOC(EPHOTO
TABJICHUS
BnaxhocTs Bo3ayxa. JlaboparopHas
99 pabota Ne3"Onpenenenue 05 bubnuoreka [JOK
OTHOCHUTEIBHOU BIAKHOCTH ' https://m.edsoo.ru/ff0a7628
BO3/ayXxa"
93 Pemrenue 3aau Ha onpezaeneHue
BIIQXKHOCTH BO3/IyXa
[TpuHIHIBI paOOTHI TETIIOBBIX
24 neurateneif. [laposas TypOuHa.
JIBuraTenb BHYTPEHHETO CrOpaHus
KII/I TenioBoro aBurartes.
bu6mmoteka [IOK
25 TermnoBele ABUTATENN U 3aII[UTa

OKpYKaroIleil cpebl

https://m.edsoo.ru/ff0a7c7c
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26

3aKOH COXpaHEHHUs U MPEeBpaIleHuUs
SHEPTUH B TEIJIOBBIX MpoLIeccax

27

[ToaroroBka K KOHTPOJILHOM paboTe
1o Teme "TeroBbIe SBICHUS.
N3menenue arperaTHbIX COCTOSIHUM
BenrecTna"

Bbu6mmorexa [JOK
https://m.edsoo.ru/ff0a83f2

28

KonrponsHas padora mo reme
"TermnoBele saBiaeHUA. I3MeHeHHnE
arperaTHbIX COCTOSIHHIA BemiecTBa"

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

29

DOnektpuzanus Ten. [[Ba pona
AJIEKTPHUYECKUX 3aPsIJIOB

30

Ypok-uccnenoBanue
"OnexkTpu3auus Tea1 UHIYKUUEH U
IIPY COIPUKOCHOBEHUH "
OObscHEHNE PIEKTPHUUECKUX
SIBJICHU.

31

B3aumoneiicTBue 3apsKeHHBIX TEIL.
3akoH Kynona

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

32

DNEKTpUUYECKOE MOJIE.
HanpsikeHHOCTB DJIEKTPHYECKOTO
nosis. [IpuHnmn cynepno3uumu
BJIEKTPUYECKUX MTOJEH

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a8a0a

33

Hocurenu snexTpudeckux 3apsaoB.
DOnemeHTapHbId 3aps. CTpoeHue
aToma

34

IIpOoBOAHMKY M TUAIIEKTPUKU. 3aKOH
COXpaHEHHUs HJIEKTPUUYECKOr0 3apsaa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a8ef6



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

Pemenne 3a1a4 Ha IPUMEHCHUC

bu6mmorexa [IOK

35
CBOWCTB 2JICKTPUUYECKUX 3apSI0B https://m.edsoo.ru/ff0a90cc
DJIEKTPUYECKUH TOK, YCIOBUS €ro
36 cyuiectsoBanusi. cTouHuKH Eubmorexa HOK
4 ! https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKa
37 JlelicTBUS JESKTPHIECKOTO TOKa bubmorexa OK
P https://m.edso0.ru/ff0ag6h2
Ypok-uccnenosanue "Jleicteue
38 AIEKTPUICCKOTO TOJIS Ha 1
MIPOBOIHUKY M TUAICKTPUKH"
39 DIEeKTPpUYECKHI TOK B METaJLJIaX, bubnnoreka [JOK
KUJKOCTAX U rasax https://m.edsoo.ru/ff0a9838
40 DneKkTpruyecKas enb 1 eé
COCTaBHBIC YaCTH
Cuna toka. JlabopaTopHas Eu6 LOK
uOIMoTeKa
41 6otaNed "I 0.5
babot SMEpeHe 1 " https://m.edsoo.ru/ff0a8bd6
peryJIHpOBaHUE CHITHI TOKA
DNEKTPUUECKOE HATIPSKEHHE.
42 Bonbr™merp. JIaboparopHas pabora 05 bubnuoreka LIOK
Ne5 "M3mepeHue u peryanupoBaHue ' https://m.edsoo.ru/ff0a9e14
HarpsoKeHus"
ConpoTHuBiIeHHE TPOBOAHHKA.
43 v GJI':I)Hoe con OTIEBJ‘I@I—?I/IG bubmorexa HOK
A P https://m.edsoo.ru/ff0aa738
BelllecTBa
Jlaboparopnas pabotalNe6
| abopaTopHaAp BuGsmorexa [[OK
44 3aBUCHUMOCTbD 3JIEKTPUUECKOTO 1

COIMPOTUBJICHHUA IPOBOJHHUKA OT €I0

https://m.edsoo.ru/ff0aa738
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JUIMHBI, TUTOIIA TN TIONIEPEYHOTO
ceyeHus U marepuana'

3aBHCHUMOCTh CHIIBI TOKA OT

45 HanpsoxeHus. 3akon Oma st Eubmorexa HOK
P ' https://m.edsoo.ru/ff0aad4a
y4acTKa [enu
Jlaboparopnas pabota
No7"UccnenoBanre 3aBUCUMOCTH
46 CHUJIBI TOKA, UIYIIETO Yepe3 bubnuorexa [JOK
PE3UCTOP, OT CONPOTUBIICHNUS https://m.edsoo.ru/ff0aa04e
pe3ucTopa M HaMpPSHKEHUs Ha
pesucrope"
47 [TocnenoBarenpHOE U MAPAILICITBHOE
COCITUHEHUS TIPOBOTHUKOB
Jlaboparopnas pabota
No8'"TIpoBepka mpaBuiia CI0KESHUS
48 HanpsHKESHUN TTpH bubmorera [JOK
p p https://m.edsoo.ru/ff0aaa58
MOCIIEI0BATEILbHOM COETUHEHUT
JBYX P€3UCTOPOB"
Jlaboparopnast pabota N9
49 "[IpoBepka mpaBuiia AJisi CUIIBI TOKA bubnnoreka [IOK
IIPY NapAIIIEITBHOM COEAUHEHUHN https://m.edsoo.ru/ff0aadle
pe3uctopos”
Pemenue 3agau Ha npuMEHEeHNE
50 3akoHa OMa JaJist pa3IngyHOro bubmoreia HOK
P https://m.edsoo.ru/ff0aaf8a
COCTUHEHUS TIPOBOTHUKOB
PaboTa 1 MmomHOCTH
bu6mmoteka [IOK
51 NEKTPUYECKOTO TOKA. 3aKOH

Jxoyinsa-Jlenna

https://m.edsoo.ru/ff0ab124
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JlabopaTtopHas pabotaNel0

bu6mmoreka [JOK

52 "OnpeneneHue padoThl 1 MOITHOCTH
P P " https://m.edsoo.ru/ff0ab3e0
AIEKTPUICCKOTO TOKA
DNEeKTPUUYECKHE LIETTH U
53 MOTPEOUTEIHN IIEKTPUUECKON bubnnoreka [JOK
sHepruu B ObiTy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
IToaroroBka K KOHTPOJILHOM paboTe
10 TemMe "DIIEKTPUUECKUE 3apsibl.
54 3apsHKeHHBIC Tella U UX bubmoreia HOK
P N . https://m.edsoo.ru/ffOabd2c
B3aumoiericTBus. [locTosTHHBIH
AIEKTPUIECKUN TOK"
KoHntposbHas pabora o teme
"DneKkTpudecKue 3apsabl.
55 3apsoKeHHBIC TEa U UX bubmotexa [JOK
p N . https://m.edsoo.ru/ffOabea8
B3aumoiercTBus. [locTosTHHBIH
AIEKTPUIECKUN TOK"
56 [TocTostHHBIE MATHUTBI, KX
B3aMMO/ICHCTBUE
57 VYpok-uccnenoranue "N3yuenue bubnmnoreka [JOK
IIOJICH ITOCTOSSHHEIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarnuTtHoe noje. MarHuTHOE moJie
bu6mmoteka [IOK
58 3eMIIi U ero 3HaYCHUE JJIS KU3HU
https://m.edsoo.ru/ff0acOba
Ha 3emiie
OmneiT Opcrena. MarautHoe mnose
bu6mmoteka [IOK
59 AIEKTPUUYECKOTO TOKa MarunuTHoe

ITOJIC KaTYHIIKKU C TOKOM

https://m.edsoo.ru/ff0ac1d?2
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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

[TpumeHeHue >IEKTPOMarHuTOB B
texHuke. JlabopaTopHast
paboraNel 1 "M3yuyenue neicTBus
MarHUTHOTO TIOJIsl Ha TIPOBOJIHUK C
TOKOM"

0.5

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

61

DeKTpOoABUTaTENb TOCTOSHHOTO
Toka. Mcnonp3oBaHue
JIEKTpOBUraTeseil B TEXHUUECKUX
YCTPOKCTBAaX U Ha TPAHCIOPTE.
Jlaboparopuas paboraNel2
"KonctpyupoBaHnue u uzydeHue
paboThI AJIeKTpoABHTATENIS"

0.5

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

62

OnbiTel Papajest. 3aKoH
3JIEKTPOMArHUTHON MHIYKITUH.
[IpaBuio Jlenna

63

Onekrporeneparop. CriocoOs!
MOJTYYCHHS AIEKTPHUECKON
SHEPruu. DIIEKTPOCTAHIIUYU HA
BO300HOBIIIEMBIX UCTOYHUKAX
SHEPTUU

64

[ToaroroBka kK KOHTPOIBHOM padboTe
110 TeMe "DINEKTPUUECKUE U
MarHuTHBbIE SIBJICHUS"

65

KonTponbHas pabota mo Teme
"DnexkTpuuecKkrue U MarHUTHbIE
SIBJICHUS "

bu6mmoreka [JOK
https://m.edsoo.ru/ff0acb14

66

PesepBHrIit ypok. Paborta ¢
TeKcTamu 1o teme "TernnoBsle

bu6mmoreka [IOK
https://m.edsoo.ru/ff0accse
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spienus". "IlocToSHHBIH
AJIEKTPUYECKUN TOK."

bu6mmoreka [JOK
67 Hroroas koHTpoibHAs paboTa 1 httos://m.edsoo.ru/ffoacdch
PesepBHbIit ypok. Pabora ¢
68 TEKCTaMH 110 TeMe "MaruuTHele 1
sBJICHUS"
BIIEE KOJIMYECTBO YACOB IT
OBIII OJI CTBO HACO O 68 145

[NPOT'PAMME



https://m.edsoo.ru/ff0acdc6

9 KJIACC

KoaunuecTBO 4acosB

KonTtp Mpak JJIeKTPOHHbIE
Ne Tema ypoka oabHbl | ThHyec | Jlara uudposbie
n/n Bcero e KHe u3ydyeHusi | oOpa3oBaTeJIbHbIC
pador pador pecypcel
bl bl
[ToBTOpHBIN HHCTPYKTAX IO TEXHUKE O€3011aCHOCTH B
1 kabunere ¢usuku. [loxxapHas 6€30MacHOCTh B 1
kabuHere. MexaHHuecKoe ABIKeHHE. MarepuanbHas
TOYKa
5 Cucrema orcuera. OTHOCUTEIIBHOCTh MEXaHUUECKOTO 1 bubnuoreka LIOK
JIBYKEHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE NpsIMOSIMHENHOE ABUKeHUE. BBOgHAsA 1 1 bubnuoreka [JOK
KOHTpOJIbHasI paboTa https://m.edsoo.ru/ff0ad19a
4 HepaBnomepHoe npsimonuHeiiHoe nBrkenne. CpenHsis 1
Y MTHOBEHHAasi CKOPOCTb
5 [IpssMonuHENHOE PAaBHOYCKOPEHHOE IBUKCHUE. 1 bubnuoreka [JOK
Yckopenue https://m.edsoo.ru/ff0ad8d4
6 CKopoCTh IPSIMOJIMHEWHOTO pAaBHOYCKOPEHHOTO 1
nBkenus. ['papuk ckopoctu
JlaGopatopHas pabotaNel "OmnpeneneHue yCKOpeHUs
7 TeJa MpHU PaBHOYCKOPEHHOM JIBUYKEHUH 110 HAKIIOHHOM 1 1 bubamorexa HOK
10CKoCTH" https://m.edsoo.ru/ff0adb18
8 CBo0OoaHoe nanenue tei1. OnbITel [ anuies 1
9 PaBHOMepHOE NBHKEHUE IO OKPYKHOCTH. [lepuon u 1 bubnuoreka [JOK

yacToTa obparneHus. JInHeiHas u yriioBas CKOpOCTH

https://m.edsoo.ru/ff0ael76
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10

LleHTpOCTpEMUTENBHOE YCKOPEHHE

. bubmuoreka [JOK
11 [Tepserii 3akoH HeroToHa. BekTop cuibr https://m.edsoo.ru/ff0ae612
. . bu6mmoreka [JOK
12 Bropoii 3akon HetoToHa. PaBHogeicTByOIIas cujia https://m.edsoo.ru/ff0ae72a
. bu6mmoreka [JOK
13 Tperuii 3akoH HptoTona. Cynepno3unus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3agau Ha npumeHeHne 3aKk0OHOB HproTOHA bubmmorexa [JOK
A p https://m.edsoo.ru/ff0aeb6c
bu6mmoreka [IOK
1 . r
> Cuna ynpyrocti. 3akon 'yka https://m.edsoo.ru/ff0aeca2
16 Pemenue 3anau no reme «Cunna ynpyroctu»
17 JlaboparopHas padora Ne2 «OrmnpeneneHue KecTKOCTH bubnuoreka [JOK
MIPY>KUHBDY https://m.edsoo.ru/ff0aee28
bu6mmoreka [IOK
18 Cha TpeHHs https://m.edsoo.ru/ff0af738
bu6nmoreka [JOK
19 P
enieHue 3ajay no teme «Cumua TpeHus» https://m.edsoo.ru/ff0afa26
20 JlaGopatopHas pabotaNe3 "Omnpenenenue bubnnoreka [IOK
KO3 duIIMeHTa TPEHHS CKOJIbXEHUS" https://m.edsoo.ru/ff0af8be
21 Pemenue 3amaud o teme "3akonsl HeroToHa. Cuna bubmuoreka [JOK
ynpyroctu. Cuna tpenus” https://m.edsoo.ru/ffOafb8e
99 Cuita TKeCTH M 3aKOH BCEMUPHOTO TATOTEHUSI. bubnuoreka [JOK
YckopeHue cBOOOTHOTO TaIeHUS https://m.edsoo.ru/ff0af044
VYpoxk-koHpepennus "J[BuxkeHne Te1 BOKPYT
23 rpaBUTallMOHHOTO LieHTpa (ComHeuHas cuctema).

lamakTuxn"



https://m.edsoo.ru/ff0ae612
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https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
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Penrenue 3amad mo teMe "Cuiia TSHKECTH U 3aKOH bu6mmoreka [JOK
24 "
BCEMUPHOTO TSATOTCHUS https://m.edsoo.ru/ff0af5f8
25 IlepBas kocMuueckas ckopoctb. HeBecoMocTs n bubnmoreka [JOK
Heperpy3Ku https://m.edsoo.ru/ff0af33c
PaBHOBecue MarepuanbHOR TOUKH. AOGCOIIOTHO
26 TBEpIOE Tenno. PaBHOBecHe TBEPIOTro TEjIa C Eubmorexa OK
PAOE TEIO. P https://m.edsoo.ru/ff0afe36
3aKpeIIEHHOW OChIO BpalllEHUS
27 MowmeHnT cuisbl. LienTp Tsxectn
28 Pemenue 3agau no reme "MomeHT cuiibl. [{eHTp bu6mmoreka [IOK
TsKecTH" https://m.edsoo.ru/ff0b02b4
29 [ToaroroBka Kk KOHTPOJIBHOM pabOTE MO TEME bubnunoreka [JOK
"Mexanndeckoe ABMkeHUE. BzauMmopaeiicteue ten" https://m.edsoo.ru/ff0b0408
30 KonTposabHas padora no reme "MexaHnuueckoe bubnnorexka [IOK
nBrxenue. Bzanmoneticteue ten" https://m.edsoo.ru/ff0b06ec
31 Nwmnynbe Tena. IMmysbe cuiibl. 3aKOH COXpaHEHUs bubnuoreka [IOK
UMITyJIbCa. YIIPYTO€ U HEYIIPYroe B3auMOACHCTBHE https://m.edsoo.ru/ffOb07fa
32 Pemenue 3anau no teme "3akoH COXpaHEHUS bubnuoteka [JOK
ummyibca" https://m.edsoo.ru/ff0b096c
33 VYpok-koHpepeHnius "PeakTuBHOE IBUKEHUE B
IIPUPOJIE U TEXHUKE"
bu6mmoreka [JOK
34 Mexanunueckasi paboTa ¥ MOIIIHOCTh
xar P - https://m.edsoo.ru/ffOb0Oa84
35 PaboTa cuibl TSKECTH, CHIIBI YIIPYTOCTH U CHITBI bubnmoreka [JOK
TpEeHUs https://m.edsoo.ru/ff0b0db8
JlaGopaTtopHnast pabotaNe4 «OmnpeneneHue pabOThI
36 CHUJIBI TPEHUS IPU PABHOMEPHOM JIBH>KEHHUH TeJla 10
TOPU30OHTAIILHON TTOBEPXHOCTH
37 CBs13b 2HEpruu U padboThl. [loTeHIManbHast SHEPTHS



https://m.edsoo.ru/ff0af5f8
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Kunernueckas sueprus. Teopema 0 KHHETUYECKOU

bu6nmmorexa [IOK

38 SHEpPruu https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUS SHEPTUU B MEXaHUKE
40 JlaboparopHuas paboraNe5 «/3yuenue 3aKoHa bubnuoreka [IOK
COXpAaHEHUS SHEPTUN https://m.edsoo.ru/ff0b12fe
41 KonebatenbHoe ABMKEHUE U €T0 XapaKTEPUCTUKH bubmorexa [TOK
https://m.edsoo.ru/ff0b1858
42 3aryxatomue kojaeOaHus. BeIHyX1eHHbIE KoJIeOaHus. bubnuoreka LIOK
Pe3onanc https://m.edsoo.ru/ff0b20f0
43 MaremaTnueckuii U Mpy>KUHHBIN MasgTHUKH
44 VYpok-uccnenoanue «3aBUCUMOCTb IEPHOJIA bubnuoreka [JOK
KOJICOAHUH OT JKECTKOCTH MPYKHHBI U MAacChl TPy3a» https://m.edsoo.ru/ff0b197a
45 [IpeBpalienue sHepruu Npu MEXaHMUIECKUX
KOJIe0aHUsIX
46 JlaGopatopHast pabotaNe6 «OmnpeneneHne 4acTOThl U bubnuoreka LIOK
nepuoJia KojaeOaHui Mpy>KMHHOTO MasiTHUKA» https://m.edsoo.ru/ffOblaec
Jla6opaTtopnast paboraNe7 «IIpoBepka HE3aBUCUMOCTH
47 nepuoja KojnebdaHuil rpy3a, MoABEIIEHHOTO K HUTH, OT bubmmorexa [IOK
MaCChi py3a» https://m.edsoo.ru/ff0b197a
48 Mexaandeckre BoJIHBL. CBOMCTBA MEXaHUYICCKHUX BOJIH. bubmuoreka [JOK
IIponosibHBIE M TOTIEPEYHBIE BOJIHBI https://m.edsoo.ru/ff0b21fe
49 Ypok-koHpepeHnuus "MexaHHUeCKUe BOIHBI B TBEPAOM
tene. CelicMUYeCKHe BOJIHBI"
50 3Byk. PacnipocTpanenne u oTpaxeHue 3ByKa
51 VYpoxk-uccnenosanue "HabnroneHne 3aBUCUMOCTH
BBICOTHI 3ByKa OT 4aCTOTHI"
59 I'poMKOCTB 3ByKa U BbICOTA TOHA. AKYCTUYECKHI

pe30HaHC
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53 Ypok-koHpepeHnius "YpTpa3ByK 1 HHPpa3ByK B bubnuoreka [IOK
MPUPOJIC U TEXHUKE" https://m.edsoo.ru/ff0b23ca
[TonroroBka Kk KOHTPOJILHOU paboTe 1Mo Teme "3aKOHBI bubnmoreka [JOK

54 "
coxpaHeHHs. MexaHnYecKue KoiaeOaHus U BOJTHbI https://m.edsoo.ru/ff0b25f0

55 KonTposbHas padoTa no reme "3aKoHbI COXpaHEHHUS.

MexaHuveckre KojaeOaHuss ¥ BOJIHbBI"
56 DIIEKTPOMArHUTHOE TOJI€. DJIEKTPOMArHUTHBIC BOJTHBI bubmmorexa [IOK
p ) p https://m.edsoo.ru/ffOb2abe

S7 CBolicTBa 3JIEKTPOMarHUTHBIX BOJIH
Ypok-koHpepenus "llkana 3meKTpoMarHUTHBIX

58 BOJIH. Mcrionp30Banme 371€KTPOMArHUTHBIX BOJIH JIJIst bubmoreia HOK

oI P https://m.edso0.ru/ff0b2fe6
COTOBO CBsI3U
VYpoxk-uccnenosanue "M3yueHrne cBONCTB
59 AJIEKTPOMATHUTHBIX BOJH C TTOMOIIbIO MOOUIIBHOTO bubmmorexa [JOK
p " https://m.edsoo.ru/ffOb2c6c
tenedoHa

60 Pemenue 3anay Ha onpeeneHue YacTOThI U JUTUHBI
ANEKTPOMATHUTHOUW BOJIHBI

61 DneKTpoMarHuTHas mpupoaa ceeta. CKOpoCTh CBETaA. bubnuorexa [JOK
BonHOBBIE CBOMICTBA CBETA https://m.edsoo.ru/ff0b31d0

62 Ucrounuku cBera. [IpsimonuneitHOe pacpocTpaHeHUE bubnunoreka [JOK
ceerta. 3armenust Comnana u JIyHbI https://m.edsoo.ru/ff0b3658

63 3aKoH OoTpakeHus cBeTa. 3epkaia. Pemenue 3a1a4 Ha bubmuorexa [JOK
IIPUMEHEHNE 3aKOHA OTPAKEHUSI CBETA https://m.edsoo.ru/ff0b38c4

64 [Ipenomnenue cBeTa. 3aKOH MPETOMIICHUS CBETA bubmmorexa [IOK

P ' p https://m.edsoo.ru/ffOb3aea
[TonHOE BHyTpeHHEE OTpakeHHE CBETA.
bu6mmorexa [JOK
65 Hcnonp30BaHNME TTOJTHOTO BHYTPEHHETO OTPAKEHUS B

OIITUYCCKUX CBETOBOAAX

https://m.edsoo.ru/ffOb3c5c
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JlaGopaTtopnas paboralNe8 "UccnenoBanue

66 3aBUCHUMOCTH YTJIa IPEITOMIICHUS] CBETOBOTO JIyda OT
yIJla MajieHus Ha rpaHuiie "Bo3ayx-crexino™"
Ypok-koHpepenius "Mcnonb3oBaHuE OJIHOTO
67 BHYTPEHHET0 OTPa)KEHUS: CBETOBO/IBL,
ONTUKOBOJIOKOHHAS CBSA3b"
b K
68 JInnzel. OnTHyeckas cusia JUH3BI nommorexa [O
https://m.edsoo.ru/ff0b3f2c
. bubmuoreka [JOK
69 [ToctpoeHue n300pakeHuil B JIMH3aX
P P https://m.edsoo.ru/ff0b444a

70 JlaboparopHas pabotaNe§ "Omnpenenenue HoKycHOTo bubnnoreka [JOK
PACCTOSIHUS U ONITUYECKON CHITBI COOMPAIOIIEH JTNH3HI" https://m.edsoo.ru/ff0b4206

7 Ypok-koH(pepenmus "OnTudeckue JTNH30BbIC bubnuorexa [JOK
npuOopsr" https://m.edsoo.ru/ffOcOa7e

72 I'ma3 xak ontuueckas cucrema. 3peHue bubmorexa HOK

https://m.edsoo.ru/ff0b4684

73 VYpoxk-koupepennus "Jledextsl 3penus. Kak
COXPaHMTH 3peHue"

74 Paznosxxenue 6enoro ceera B ciektp. OnbiTel HetoTOHA. bubnuoteka [JOK
CrnoxeHue CieKTpaabHBIX LIBETOB. J(ucnepcust cBera https://m.edsoo.ru/ffOc0f4c
JlaGopaTtopHuast pabota Ne9"OmnbIThI MO pa3I0KEHUIO

75 0eJIoro CBETa B CIIEKTP W BOCIIPUATHIO IIBETA bubnmoreka [JOK
MPEIMETOB NP MX HAOTIOJICHUH Yepe3 IBETOBBIC https://m.edsoo.ru/ff0cOe2a
bunbTpel"

76 VYpoxk-npakTukyMm "BoIHOBBIE CBOMCTBA CBETA:
mucnepcus, uaTepdepernus u audpakmuus”

77 OmnsiThl Pesepdopaa u nmanerapuas MoJiesib aToma Bubmmorexa LIOK

https://m.edsoo.ru/ff0c12a8
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78

[Toctynatel bopa. Monens aroma bopa

79 Hcnyckanue u norsouieHue ceera aToMoM. KBaHTHI. bubmuoreka [IOK
JInnelyaTele CIIEKTPHI https://m.edsoo.ru/ff0c144c
80 Ypok-npaktukym "HaOmroieHre CrieKTpoB bubnuoreka [IOK
ucmyckanus" https://m.edsoo.ru/ff0c1550
81 PamnoakTuBHOCTE U €€ BUIBI bubmorexa [OK
https://m.edso0.ru/ff0c1672
82 Ctpoenue aToMHOTO siipa. HykiioHHas Moienb Bubmmorexa LIOK
https://m.edsoo.ru/ff0c18ac
bubnnorexka [IOK
83 PangnoaktusHbIe peBpamenus. M30Tons httos://m.e dsoi_.[ru /Ffoclald
84 Pemenue 3amau mo teme: "PagnoakTHUBHEIE bu6mmoreka [IOK
npeBpaieHus" https://m.edsoo.ru/ff0clbda
85 [Tepuon momypacmaga
86 VYpok-koHpepenuus "PaaroakTHBHbIE N3TYUYEHUS B bubnuoreka [IOK
NpUpPOJE, MEAUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126
87 SnepHble peakiy. 3aKOHBI COXPAaHEHUS 3apsII0BOTO U bubnuoreka [JOK
MacCOBOTO YHCEIl https://m.edsoo.ru/ff0c1c58
88 DHeprusi CBA3u aTOMHBIX siiep. CBs3b MacChl U bubnunoreka [JOK
SHEPIruu https://m.edsoo.ru/ff0cld7a
89 Pemenue 3amad mo teme "SnepHbie peakun”
90 Peakuuu cunTesa u nenenus saep. Mcrounuku bubnuorexa [IOK
sHeprun CoJiHLa U 3BE3] https://m.edsoo.ru/ff0c1e88
01 Ypok-koHpepeHIus "Hz[epiiaﬂ JHepreTuka. JlercTBus
paZMOAKTHBHBIX U3JIyYCHUH Ha )KUBBIC OPTaHU3MBI"
[TonroroBka Kk KOHTPOJIBHOU paboTe MO TEME
92 "DJIEKTPOMArHUTHOE T0JIe. DJIEKTPOMarHUTHBIC bubmmorexa [IOK

BOJIHBL. KBaHTOBEIE ABIICHUA"

https://m.edsoo.ru/ff0c223e



https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e

KoHTposnbHas padoTta 1o TeMe "IJIeKTpOMarHuTHOE
93 noJie. DJIeKTpOMarHuTHbIe BOJIHBL. KBaHTOBBIE 1
SABJICHUS"
94 [ToBTOpenue, o6o61eHue. Jlaboparopusie paboThI 1O 1 1 bubnmoreka [JOK
Kypcy "B3aumoneiictsue ten" https://m.edsoo.ru/ff0c245a
95 [ToBTopenue, 0600IeHNe. Penienne pacueTHbIX U 1 bubmuoreka [IOK
Ka4yeCTBEHHBIX 3a/1a4 1o TeMe "TeroBbie mporecchl” https://m.edsoo.ru/ff0c2572
[ToBTropenue, 06o0mIeHNe. Penenne pacueTHBIX U
96 KauecTBeHHBIX 3a/1a4 1o Teme "KII/] TermoBsix 1 bubamorexa [OK
“n A https://m.edsoo.ru/ff0c2a22
JBUTaTeNei
[ToBTropenue, 0600mIeHNe. Penenne pacueTHBIX U
97 Ka4yeCTBEHHBIX 3aaa4 no teme "KIIJ] 1 bubnmorexa LOK
) https://m.edsoo.ru/ff0c2b30
3IEKTPOYCTaHOBOK
98 [ToBTOpenue, o6obmenue. JlabopatopHbie paboTHI 1O 1 1 bubnunoreka [JOK
Kypcy "CBeToBble sBiieHNA" https://m.edsoo.ru/ff0c2c52
[ToBTOpenue, o6061meHue. PaboTa ¢ Tekctamu 1o Teme
99 "3akoHbl coxpaHeHus B Mmexanuke", "KoneOanus u 1 bubmmorexa LIOK
\ ’ https://m.edsoo.ru/ff0c2d6a
BOJIHBI
bu6mmoreka [IOK
100 14 1
TOroBas KOHTPOIbHAA paboTa https://m.edsoo.ru/ff0c2e82
101 [ToBTropenue, 0600menue. Pabora ¢ Tekctamu 1o Teme 1 bubmorexa [IOK
"CBeTOBBIC SIBICHUS" https://m.edsoo.ru/ff0c3044
102 [ToBTOpenue, o0ob1enue. Pabora ¢ Tekcramu 1o Teme 1
"KBanToBas u sinepHas pusuka'
OBUIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 102 27
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