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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢u3MKe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHMM M TpPeOOBaHMI K pe3yibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yuéTom ¢eaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

Copepxkanue mnporpaMMmbl 10 (U3MKe HampaBieHO Ha (OpMUpPOBaHHE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYyYarOUIMXCsl M OPraHU3ALMI0 H3Y4YCHHS
bu3MKN Ha AEATETHbHOCTHOM OCHOBEe. B mporpamMme mo (u3HMKe yYUTHIBAIOTCS
BO3MOXKHOCTH y4eOHOTo mpenmera B peanmzanuu TpedoBanuii ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOy4YeHHs, a TAKKe
MEXIPEAMETHBIE CBSA3M €CTECTBEHHOHAYYHBIX YYEOHBIX MPEAMETOB Ha YpOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Iporpamma no (pu3uke ycTaHaBIMBAET pacHpeieieHue yueOHOro MaTepuana
1o rogaMm oOyueHus (1o Kjaccam), IpeuiaraeT NpUMEPHYIO MOCIE0BATEIbHOCTD
U3YyYEHHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACPKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[Iporpamma mo ¢u3uke pa3zpaboTaHa € LEIbIO OKAa3aHUS METOAUYECKOU
MIOMOILY YYUTEIIO B CO3/IaHNU paboveil mporpaMMbl IO y4eOHOMY MPEIMETY.

dusuka SBISETCS CUCTEMOOOPA3YIOIINUM JIJIsl €CTECTBEHHOHAYUHbIX Y4eOHBIX
IPEeIMETOB, MOCKOJBKY (PU3NUYECKHE 3aKOHBI JIeKaT B OCHOBE IIPOLECCOB U
SABJICHUM, W3yyaeMbIX XHUMHEH, Ouosiorued, actpoHomuend u GU3NIECKOU
reorpaduell, BHOCHUT BKJIQJ] B €CTECTBCHHOHAayuyHYI0 KapTUHY MHUDA,
IpPEeNoCTaBsieT HauOoJiee SICHble O00pas3lbl MPUMEHEHHUS HAay4dHOTO METOoJa
MO3HaHMsI, TO €CTh CII0CO0A MOJIy4YEHHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna w3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKTYpe OOIIEro
o0pa3oBaHus COCTOUT B (POPMHUPOBAHUM €CTECTBEHHOHAYUYHOW T'PAMOTHOCTH U
MHTEpeca K HayKe y 00yJaromuxcsl.

N3yyenne ¢usukum Ha 0a30BOM ypOBHE MPEIOJIaracT OBJAJCHHE
CIIEYIOIIMMU KOMIIETEHTHOCTSAMHU, XapaKTEPU3YIOUIMMH €CTECTBEHHOHAYUHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHATH SIBJICHUS,

e OIICHMBATh U TIOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHUS;

e UHTEPIPETHPOBaTH  JIaHHbIE M  HCIOJIb30BaThb  HAy4HbIE
JI0Ka3aTeNIbCTBA JUIs TOTY4ECHHS BHIBOJIOB.

[lenn wusyueHuss (PU3NKK HA YpPOBHE OCHOBHOrO 0OIIero oOpa3oBaHUS
ompeneneHsl B Konmenmum npenomaBanust ydeOHOTo mpeamera «Dusnka» B
oOpa3zoBaTeNbHBIX oOpraHusamnusx Poccuiickoit ®enepanuu, peaau3yOIMNUX
OCHOBHBIE  0011€00pa30oBaTe/IbHbIE MPOTPAaMMbl, YTBEPKACHHONW pElICHUEM



Komnerun MunucrepctBa npocsemienust Poccuiickoit denepanuu (mpoTokoa oT 3
nexadpst 2019 r. Ne [1K4BH).
Heau uzyyenust pu3suKu:

npuoOpeTeHne HMHTEepeca M CTPEeMJICHHsS OO0y4alouxcs K HaydHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE WX HMHTEJUIEKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE NMPEACTABICHUI O HAYYHOM METOJIE MO3HAaHUs U (POPMUPOBAHUE
UCCIIEIOBATENECKOTO OTHOIICHUS K OKPYKAIOIIUM SIBICHUSM;
dbopMUpOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yjbTaTa H3y4YeHUs
OCHOB CTPOCHHMSI MaTepHH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3HKHU;
(dbopMupOBaHKE TPEJICTABICHUNA O PO (UMKHU ISl Pa3BUTUSA APYTUX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHI;

pa3BUTHE  MPEIACTaBICHUH O  BO3MOXKHBIX  chepax  Oyamyuier
npo¢eCCUOHANIBHON JIeSITEIbHOCTH, CBSI3aHHOU C (DU3UKOM, TOATOTOBKA K
JanbHeNeMy oOy4eHHUIO B 3TOM HaIlPABJICHUU.

JlocTrKeHHre 3TUX IIeJIed MporpaMMbl MO (U3WKE Ha YPOBHE OCHOBHOTO
oO1rero o0pa3oBaHusi 00ECIEUMBACTCS PEIICHUEM CIIEAYIONINX 3a1aY:

NpUOOpPETeHUE 3HAHWA O JUCKPETHOM CTPOSHWW  BENIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJICKTPUYCCKUX, MArHUTHBIX M KBAaHTOBBIX
SIBJICHUSIX;

NpUOOpPETEeHNE YMEHUN ONMUCHIBATH U OOBICHATH (DU3UUECKHUE SBICHUS C
WCITOJIb30BAaHUEM TTOJTYICHHBIX 3HAHUM;

OCBOCHHME METOJIOB PEIICHHUS TNPOCTEUITUX PacUYETHBIX 3amad ¢
UCITOJIb30BaHUEM (U3UYECKUX MOJCICH, TBOPUYECKMX U  IPAKTHUKO-
OpPUEHTHUPOBAHHBIX 33]1aY;

pa3BUTHE YMEHUN HAOMIOAATh MPUPOJIHBIC SBICHUS U BBITIOJHSITH OMBITHI,
JabopatopHble  pabOThl M DKCIEPUMEHTAJIbHBIE HCCIEIOBAHUS C
WCITOJIb30BAaHUEM U3MEPUTEITBHBIX TPHOOPOB;

OCBOCHHE MPUEMOB pabOThl ¢ MHpOpMaIel GU3NIECKOro COACepKaHuUs,
BKJTFOYAsi HH(POPMAIIUIO O COBPEMEHHBIX JTOCTHKEHUSX (PU3UKH, aHATIU3 U
KPUTHUYECKOE OIICHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu podheCcCHUOHATIBHON JAeSTEILHOCTH, CBI3aHHBIMU
C (U3NKOH, W COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIDKEHUSIX (DU3UIECKOM HAYKH.

Ha w3yuenne ¢usuku (0a30BbI ypOBEHb) HA YPOBHE OCHOBHOTO OOIIETO

oOpa3oBanus oTBoauTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HEJENIO), B §
KJ1acce — 68 yacoB (2 yaca B Henento), B 9 kiacce — 102 yaca (3 vaca B Heflenio).

[Ipennaraemepiii B mporpaMmmMe no (pU3MKe MepedyeHb JabopaTOpPHBIX padoT U
OTIBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTEb JeIaeT BEIOOP MPOBEICHHUS



7a0b0paTOpHbIX PabOT M OMBITOB C YYETOM HWHIUMBUIYAIBbHBIX OCOOCHHOCTEH
oOy4JaronmMxcs, Crucka HKCIEPUMEHTAIbHBIX 3a/laHUi, MPEeJIaraeMbIX B paMKax
OCHOBHOI'0 TOCYJJapCTBEHHOTO 3K3aMeHa 1o (pu3uKe.

COJEPXAHUE OBYUYEHUA
7 KUIIACC

Pasznea 1. ®usuka 4 e€ poib B IO3HAHUM OKPYKAOIIEr0 MUPA.

®dusnka — Hayka O npupone. SIBneHus npuponabl. PuU3HUECKHUE SBICHUSA:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckue BennuyuHbl. M3MepeHue ¢usnyeckux BenudyuH. Puznyeckue
npudopsl. [lorpenHocts u3mepeHunii. MexxayHapoaHasi CUCTEMA €IMHMII.

Kak ¢usuka u JApyrue ecTeCTBEHHbIE HAyKHM H3y4aloT MPUPOY.
EcrecTBeHHOHay4YHBId METOJl MO3HAHMA: HAONIO/IEHUE, TMOCTAHOBKA HAay4YHOI'O
BOIPOCA, BBIIBU)KEHUE TUNIOTE3, SKCIIEPUMEHT 110 NMPOBEPKE TMIOTE3, 0ObSICHEHNE
HaOmogaemMoro siiaeHus. Onucanue Gu3NIeCKUX SBJICHHUN C TOMOIIBIO MOJIETIEH.

Hemoncmpauuu.

1. MexaHu4eckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SIBJICHHUSI.

2. @uznyeckue mpuOOPbl U MpoLeaAypa NPSIMbIX U3MEPEHUN aHAIOTOBBIM U

1U(POBBIM NPUOOPOM.

Jlabopamopuvie pabomul u onvimel.

1. OmnpeneneHue UEHbI ASEHUS MIKAJIbl U3MEPUTEIBHOT0 TpUOopa.
N3mepenue pacCTOsIHUN.

N3mepenne 00bEMa JKUIKOCTUA U TBEPAOTO TENa.

Onpenenenue pa3MepoB MalbIX TEN.

N3mepeHne temmepaTypbl MpPU MOMOLIM KUIAKOCTHOTO TEPMOMETpa M

JATYMKA TEMITEPATYPHI.

6. IIpoBeneHue mcciaenoBaHMs MO NPOBEPKE TMIOTE3bI: JAJBHOCTh IMOJIETA
HIapyKa, MyIEeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
MyCKa.
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Pa3znen 2. IlepBoHayasibHbIe CBeeHUS 0 CTPOEHUM BellleCTBA.

CrpoeHue BelIecTBa: aTOMbl M MOJEKYJbl, HUX pa3Mmepbl. ONbITHI,
JIOKa3bIBAIOIIME TUCKPETHOE CTPOCHUE BELIECTBA.

JBmxenne wyactuil BemecTBa. CBA3b CKOPOCTH ABWXKEHHUS YaCTHUI[ C
temnepatypoil. bpoyHoBckoe nBmwxkenue, auddys3us. B3anmomelicTBue YacTuil
BEIIECTBA: ITPUTSLDKEHNE U OTTAIIKUBAHHUE.



ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOCHUE Ia30B, KUJIKOCTENM M TBEPIBIX
(KpUCTAITMYECKUX) Tell. B3auMOCBs3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M UX aTOMHOMOJIEKYJIAPHBIM cTpoeHueM. OcoOEeHHOCTH
arperaTHbIX COCTOSIHUNA BOJIBI.

Hemoncmpayuu.

1. HaGnroneHue OpOyHOBCKOTO JABUKCHHUS.

2. HaGmonenue nuddyzuu.

3. HaOmronenune  sABiIEeHMI,  OOBACHSIOUIMXCS  NPUTSHKEHUEM WU

OTTAJIKMBAaHUEM YACTHUI] BEILIECTBA.

Jlabopamopuvie pabomul u onvimaol.

1. OueHka JuaMeTrpa aroMa METOJOM psOB (C  HCIIOJIb30BAaHUEM

dboTorpaduii).

2. OmbITHI 10 HAOJIIOCHUIO TEIVIOBOIO PACIIMPEHUS ra30B.

3. OnbITel 1O OOHAPYKEHUIO AEHUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nen 3. JIBu:KeHHe U B3aUMOAEHCTBHE TeJl.

Mexanudeckoe ABMKEHUE. PaBHOMEpPHOE M HEPAaBHOMEPHOE JBUKECHUE.
Ckopoctb. CpenHsisi CKOPOCTh IIPU HEPAaBHOMEPHOM JIBH)KEHHMH. Pacu€r mytu u
BPEMEHU JIBUKCHUS.

SlBnenve wHepnuu. 3aKOH WHEpUHMH. B3auMonencTBue Ten Kak MpUYhHA
U3MEHEHUSI CKOPOCTM JBWXXEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tella.
[InotHOCTE BemecTBa. CBSI3b IIOTHOCTH C KOJMYECTBOM MOJIEKYJ B E€IUHULE
00BéMa BellecTBa.

Cumita Kak XapakTepuCTHKa B3auMoAeUCTBHs Tesl. CHila ynpyrocTd M 3aKOH
I'yka. 3mepenne cuibl ¢ MOMOUIBIO AUHAMOMETpA. SIBJIEHUE TATOTEHUS U CHIIA
TshkecTr. Cuila TSKeCTH Ha Apyrux miaHerax. Bec tena. Hesecomocts. Cnoxxenune
CUJI, HAMPABJIEHHBIX MO OJHOM mpsiMoi. PaBHOnelcTBytomas cuil. Cuila TpeHUsl.
TpeHue CKOJIbKEHUS U TPEHUE MOKOsl. TpeHue B IpUPOJE U TEXHUKE.

Hemoncmpauuu.

HabmroieHue MexaHu4eckoro JBUKEHHS Teja.

N3mepeHnne CKOpOCTH NPSIMOJIMHENHOTO ABUKEHUS.

HabGnronenue siBjieHUST MHEPIIHH.

HabGnrogenue n3MeHeHust CKOpOCTH MPY B3aUMOJICUCTBUM TEll.

CpaBHeHHE Macc 10 B3aUMOJICHCTBUIO TEll.

CnoxeHue CUJl, HallpaBJICHHBIX IO OJTHOM MPSIMOM.

Jlabopamopuwie pabomul u onvimaol.

1. OmpezeneHne CKOPOCTH PAaBHOMEPHOTO JIBMXKEHHMSI (IIApUKa B KUAKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHre CpeHEH CKOPOCTH CKOJBKEHHS OpycKa WM ILIapuKa 1o
HAKJIOHHOM TIOCKOCTH.
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Onpenenenue mI0THOCTH TBEPAOTO TeNA.
OneIThl, AEMOHCTPUPYIOIIHNE 3aBUCUMOCTh pacTshKeHUs (aedopmarinn)
MPY>KUHBI OT MIPUII0KEHHOUN CHUIIBI.

5. OnbIThL, AEMOHCTPUPYIOIINE 3aBUCUMOCThH CHJIBI TPEHHS CKOJIBKEHUSI OT
BECA TEJIa U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.

Paznen 4. JlaBjienne TBEPABIX TeJl, dKMAKOCTEN M ra30B.

JaBnenue. CriocoObl yMEHBIIIEHUSI U YBEIUYCHUS J1aBlieHus. JlaBieHue rasa.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, Temmnepatypbl. llepenaua naBneHus
TBEPBIMU TEJIAMH, KUIAKOCTSIMU U razamu. 3akoH Ilackans. [lHeBMatuueckue
MaIIuHbBI. 3aBUCUMOCTh JaBJICHUS JKUIKOCTA OT TayOuHBI. ['mapocraTudeckuid
napajaokc. Coobrraronirecs: cocysl. [ mapaBnudecKue MeXaHu3MBbl.

AtMochepa 3emnn u atrmocdepHoe naBieHue. [IpuuuHbBI CyliecTBOBaHUS
BO3aymHON oOonouku 3emid. OnbiT Toppuuennu. M3mepenune armocdepHOro
JaBJICHHs. 3aBUCUMOCTh aTMOC(HEpPHOro AaBJIEHUS OT BBICOTHI HAaJl YPOBHEM MODSI.
[Tpubops! 17151 U13MepeHus aTMOC(hHEepPHOTO TaBJICHHUS.

JelicTBue KUAKOCTHA U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cuina. 3akoH Apxumena. [InaBanue ten. BozayxornaBanue.

Hemoncmpauuu.
3aBUCUMOCTH JAAaBJICHUS ra3a OT TeMIEPaTyphI.

[lepenaua naBiaeHUs )KUJIKOCTHIO U Ta30M.

CooOmaroryecs CoCy/bl.

['mppaBnuyeckuii mpecc.

[IposiBrieHne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCMMOCTh BBITAJKHUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YaCTU
TeJa U MIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOLIEN CUIIBI BECY BBITCCHEHHOW JKUIKOCTH.
VYcnoBue miaBaHus TeJ: IUIABaHUE WIM MOTPYKEHUE TeJl B 3aBUCUMOCTH
OT COOTHOIIEHUS IJIOTHOCTEHN Teja U )KUIKOCTH.
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Jlabopamopuvie pabomul u onvimol.

1. HccnenoBaHue 3aBUCMMOCTH Beca Teja B BOJIE OT 00bEMA MOTPYKEHHOM B
YKUJIKOCTh YaCTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIIECW  CHUJIbI, JCHCTBYIONIEH Ha  TEJo,
IIOIPYKEHHOE B JKUIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOILIECH CUIIBL, IEMCTBYIOLIEH HA TEJIO
B JKMJKOCTH, OT MacChl Tea.

4. OnpIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTH BBITUIKABAIOMIECH CHIIBI,
JNEUCTBYIOLIEH Ha TEJIO B KUAKOCTH, OT OOBEMa MOTPYKEHHOW B
KUJKOCTb YACTH TEJIA U OT IJIOTHOCTH JKUJIKOCTH.



5. KonctpyupoBanue apeomerpa WM KOHCTPYUPOBAHME JIOAKH H
OIIpeJIeNIeHNE €€ IPy30I0ABbEMHOCTH.

Paznen 5. Pabora 1 MOIIHOCTH. JHEPIrUs.

Mexanuueckasi pabota. MOIIHOCTS.

[IpocTbie MexaHU3MBI: pblyar, OJIOK, HAKJIOHHAas IUIOCKOCTh. [IpaBmiio
paBHOBecHsl pbluara. l[lpumeHeHMe IpaBuiIa paBHOBECHsI pbluara K OJIOKY.
«3osnoroe mpaBwio» MexaHukd. KIIJ[ mnpocteix MexanusmoB. lIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexanudeckass »Heprus. KuHeTnueckas M MOTEHUUAJbHAs DHEPrUs.
[IpeBpalieHre 0JTHOTO BU/Ia MEXAHUYECKOW 3HEPTUH B IPYroil. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHUKE.

Jemoncmpayuu.

1. IlpuMepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimol.

1. Omnpenenenue paboOThl CUJIbI TPEHUS NPU PAaBHOMEPHOM JIBUKEHUU Teja

110 TOPU30HTAIBHON TTOBEPXHOCTH.

2. HccnenoBanue ycinoBuil paBHOBECHUS pblyara.

3. HUzmepenue KII/] HaKIIOHHOM IIJIOCKOCTH.

4. M3ydeHHe 3aKOHA COXPAHEHHSI MEXaHUYECKOW DHEPTUU.

8 KUIACC

Pa3znea 6. TeruioBble ABJICHUS.

OCHOBHBIEC TIOJOXEHUSI MOJICKYISIPHO-KUHETUYECKOM TEOPUU CTPOECHUS
BemiecTBa. Macca W pa3mepbl aTOMOB M MOJIEKYJ. OMNbIThI, MOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUSI MOJICKYIIPHOKUHETUYECKON TEOPUHU.

Monenu TBEPAOTO, JKHUIKOTO W Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE TOJIOKEHUUA MOJEKYJISIPHO-KUHETUYECKOW TEOPUHU.
CmaunBaHUE U KaOWUISIPHBIE SIBJICHUA. TENI0BOE PACIIUPEHUE U CIKATHE.

Temneparypa. CBsizb TemmepaTypbl CO CKOPOCTBIO TEIJIOBOTO JIBUKEHUS
yacTull. BuyTtpeHnsisi sHeprusi. CrocoObl HW3MEHEHUS BHYTPEHHEH OJHEpPruu:
Temionepeaaya 151 COBEpIICHUE paboTHI. Buner TEIUIoNEPEAAYM:
TEIIONPOBOJHOCTh, KOHBEKIIHS, U3JTyYEHHE.

KomnyectBo Temnotel. YaenbHas TEIIOEMKOCTH BEIIECTBA. |e€ImJIOOOMEH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIIOBOro Oamanca. [lmaBrnenue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BELIECTB. YJEJIbHAS TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u koHjaeHcainusa. Mcmapenue. Kumnenue. YjaenbHas TerioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIEpPaTyphl KHUIIEHHUA OT aTMOC(HEpPHOro
JTaBJICHHS.

BnaxHocTts BO31yXa.



DHeprus TOIUIUBA. Y IeJIbHAs TETI0Ta CTOPAHUSL.

[Tpunuuner pabotsl TeroBbiX jaBurarenei KIIJ[ TemmoBoro aBuratesns.
TerioBbie ABUTATENIN U 3aIUTa OKPYKAIOIIEH CPEIbI.

3aKOH COXpaHEHUS U MPEBPAILCHUS YHEPTUU B TETUIOBBIX MPOIIECCaX.

Hemoncmpayuu.

1.

o > w D
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13.

Hab6mronenue OpoyHOBCKOTO JIBUKEHUS.

HaoGmonenne nuddysun.

HabGnronenue siBjaeHuil cMaurBaHUs U KallWJUISIPHBIX SIBJICHUM.
HabnroneHue TemioBoro paciuperus Tem.

M3MeHeHne AaBieHUs ra3a IpHU W3MEHEHHH 00bEMa M HarpeBaHUM WU
OXJIAXKICHUU.

[TpaBuiia u3MepeHus TeMIepaTypsbl.

Bunae! Tenmonepenayn.

OxJta)kieHue Ipyu COBEPIIEHUH pabOTHI.

HarpeBanue npu coBepiieHUH paObOTbl BHEIIHUMHU CUJIAMH.

. CpaBHCHHe TEILIOEMKOCTEH Pa3InYHbIX BCIICCTB.
. Ha6HIOII€HI/I€ KHUIICHUA.

HaOlmnronenune nocTostHCTBA TeMIEpaTyphl IPU TUIABJICHUU.
Mojenu TenJIOBBIX IBUTaTEICH.

Jlabopamopnvie pabomul u onvimaol.

1.
2.
3.

10.
11.
12.
13.

OneITH IO OOHAPYKEHUIO IEHCTBUS CUIT MOJICKYJISIPHOTO MPUTSKECHUS.
OnbITHI 10 BHIPAIIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIU caxapa.
OnbITEl 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, JKUJIKOCTEH U
TBEPABIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUTOHE MITIPHUIIA.

OnbIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCTH [IaBJIEHHUS BO3JyXa OT €ro
00bEMa M HarpeBaHUs WA OXJIKICHHUS.

[IpoBepka runoTe3bl JUHEUHOM 3aBUCUMOCTH JJIMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGnronenne wu3MeHeHUST BHYTPEHHEH OHEpPruM Tella B pE3yJbTare
TEeIJIonepeay U padOThl BHEITHUX CHJI.

HccnenoBanue siBJEHUSI TEIUIOOOMEHA MPU CMEIIMBAHUU XOJIOJHOW U
ropsiueu BOJIBI.

OnpeneneHue  KOJIMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MIpH
TEIMJI000MEHE C HATPEThIM METALTUICCKUM ITUITUHAPOM.

Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIIECTBA.

HccnenoBanue npoiecca UCIIapEHNs.

Ornpenenenne OTHOCUTENBHOM BIAXXHOCTH BO3yXa.

OrnpeneneHue yaeIbHOW TEIUIOTHI TJIaBJICHUS JIb/IA.



Paznen 7. djekTpruyecKkue 1 MATHUTHbIE SIBJICHUS.

OnekTpuzanus Ten. J[Ba poaa 3JEKTpUUECKUX 3apsiaoB. BzaummopeiicTBhe
3apsbKeHHbIX  Tenl. 3akoH KynoHa (3aBUCMMOCTh CHIJIBI  B3aUMOJCHCTBUS
3apsSKEHHBIX TEJT OT BEJIMYMHBI 3aPsAJI0B U PACCTOSIHUSI MEXKIY TEJIaMM ).

OnekTpudeckoe mnoje. Hanpspk€HHOCTH snekTpudeckoro mofs. [lpuHiun
CYIIEPIIO3ULINU DIEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu snekTpuyecKux 3apsioB. DJIEMEHTAPHBIA SJIEKTPUUECKUANA 3apsi.
Crpoenue aroma. IIpOoBOJHUKM U JUPJEKTPUKU. 3aKOH  COXpaHEHUs
AIEKTPUYECKOTO 3apsa.

DNEKTPUYECKU TOK. YCIOBUSI CYIIECTBOBAHHUS DJIEKTPUUECKOIO TOKA.
WCTOYHUKM TOCTOSSHHOTO TOKa. JIeWCTBUSA DJIIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUI TOK B )KUJIKOCTSX U Ta3ax.

Onekrpudeckass nenb. Cwia TOKa.  DJEKTPUYECKOE  HAIPSKEHHE.
ConpoTuBieHHE MPOBOJHUKA. Y IEIBHOE COMPOTHUBJICHUE BEIIECTBA. 3aKOH Oma
o1 ydactka uend. llocienoBarenbHOE W MApaJIEIbHOE  COEAMHEHUE
MIPOBOJHUKOB.

PaGota ® MOIIHOCTH dJIeKTpUUECKOro ToKa. 3akoH JDxoyns—JleHna.
DneKkTpuYecKre 1enu U NOTPEOUTENH IEKTPUIECKON sHeprun B ObITy. KopoTkoe
3aMbIKaHUE.

[locTossHHBIE ~ MarHuThl.  B3aumopaeiicTBUE  TMOCTOSIHHBIX ~ MarHUTOB.
MarnutHoe nosie. MarHuTHOE 1oJie 3eMJIM U €r0 3HAYCHUE JJIS )KU3HU Ha 3eMIle.
Oneir  Opcrena. MarauTHoe 1moje  3JEeKTpudeckoro Toka. [Ipumenenue
AJIEKTPOMArHUTOB B TeXHUKE. [[elicTBME MarHUTHOIO MOJI Ha MPOBOHUK C TOKOM.
DJIEKTPOJBUTATENb MOCTOSHHOTO TOKa. M CMoyib30BaHWE 3JIEKTPOABUTATENICH B
TEXHUYECKUX YCTPONCTBAX U HA TPAHCHOPTE.

Omneitel @apanes. SABneHue 3aeKTpoMarHuTHOM MHAYKUMH. [IpaBuno Jlenna.

DIJIEKTPOTreHEPATOP. CnocoObl MOy YEHUS AIEKTPUYECKOU DHEPTHH.
DJIEKTPOCTAHIIMY HAa BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTUH.
Jemoncmpayuu.

DIeKTpu3anus Tel.

JIBa pozia 3JIEKTpUUYECKUX 3apsS0B U B3aUMOJCUCTBUE 3aPSKEHHBIX TEJ.
YCTpOUCTBO U IEUCTBUE IEKTPOCKOIIA.

DJIEKTpOCTaTUYECKAs UHAYKIIHS.

3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSI0B.

[TpOBOHUKH W TUDJICKTPUKHU.

MoaenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUYECKOTO TMOJIA.

M CTOYHMKH TTOCTOSSHHOTO TOKA.

JleicTBHS DIEKTPUYECKOTO TOKA.

10. DNEKTPUUYECKUI TOK B KUJIKOCTH.
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11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

25.

["a30BbIii pa3psia.

N3MepeHue Cuiibl TOKa aMIIEPMETPOM.

N3MepeHune 3eKTpUYECKOTO HAIPSIKEHUST BOJIbTMETPOM.

Peocrar n MmarasuH cOnpoTUBIICHUN.

BzaumojeiicTBr€e MMOCTOSSHHBIX MAarHUTOB.

MoenupoBaHrue HEBO3MOXKHOCTH Pa3/ICICHUS TTOJII0COB MarHUTA.
MoaenupoBaHue MarHUTHBIX TIOJIEH MOCTOSHHBIX MarHUTOB.
OmneiT Opcrena.

MarnuTtHoe 1oje Toka. DIeKTPOMAarHHmT.

JlelicTBHE MarHUTHOTO TOJI HA TPOBOJHUK C TOKOM.
DJIEKTPOABUTATEND TIOCTOSHHOTO TOKA.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHTYKIIAH.

OmnbiTer apanest.

3aBUCMMOCTh HAINpPaBJICHUS HWHAYKIHOHHOTO TOKa OT YCIOBUH €ro
BO3HMKHOBCHMS.

DJIEKTPOreHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopnvie pabomul u onvimaol.

1.
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10.
11.

12.

13.

OnbITel 1O HAOMIONCHUIO DJJICKTPU3ALMHU TN HHIAYKIUEH U 1OpH
COMPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DIIEKTPUYECKOIO TOJSI HA MPOBOJHUKUA U
JABJIEKTPUKHU.

COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepenue u peryJiupoBaHue CUIIbI TOKA.

N3mepenue u peryJiupoBaHue HAMPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKa, WAYILIETO 4Y€pe3 pPEe3UCTOp, OT
CONPOTUBJIEHUS] PE3UCTOPA U HANIPSHKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPHUPYIOLINE 3aBUCUMOCTh AIEKTPUUYECKOTO
COMPOTUBJICHUS TPOBOJHUKA OT €ro JUIMHBI, IUIONIAAW TMOMEPEUHOIrOo
CEUYEHHUs U MaTepuaa.

[IpoBepka mnpaBWiia CIHOXKEHUS HAIPSHKEHUN TIPU  MOCJIEI0BATEIbHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia JJis CWJIBl TOKa TPU MMapaJUICILHOM COCIUHCHUU
PE3UCTOPOB.

Omnpenenenue pabOThI AIEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MONIHOCTH  JJIEKTPUYECKOTO TOKA, BBIIEIAEMON Ha
pe3ucrope.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, MAYIIETO Yepe3 JaMIIOUKy, OT
HaIpsHKEHUs Ha HEW.

Onpenenenue KIIJ[ HarpeBaTesns.



14. MccnenoBanue MarHuTHOIO B3aUMOJECUCTBUS IIOCTOSIHHBIX MAarHUTOB.

15. I3yyeHue MAarHUTHOIO IOJIA IOCTOSHHBIX MAarHUTOB IIPU  HX
O0BEIMHEHUY U Pa3JICICHUN.

16. MccnenoBanue NENCTBUS MIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbITEl, JIEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJBl  B3aHUMOJEHCTBHUS
KaTylmKy ¢ TOKOM M MarHuTa OT CHMJIbl TOKa W HamIpaBJICHUS TOKa B
KaTyIIKe.

18. MI3ydyeHue AeUCTBUSA MarHUTHOTO MOJIS HA IPOBOJHUK C TOKOM.

19. KoHcTpyHpoBaHue U U3y4eHHE padOThI AJIEKTPOABUTATEIS.

20. U3mepenue KII/1 351eKTpoABUTaTENIbHOM YCTAHOBKH.

21. ONBITBI IO MCCIIEIOBAHUIO SIBJICHUS 3JEKTPOMArHUTHONW HHIYKLIHH:
UCCIICJOBAHUE W3MEHEHHUW 3HAYEHWS W HAIPaBICHUS WHIYKIMOHHOIO
TOKa.

9 KUIACC

Pa3zpnen 8. Mexannuyeckue siBJIeHHS.

Mexanudeckoe naBwkeHHEe. MarepruanpHas Touka. (Cucrema OTCYéTa.
OTHOCHUTENIBHOCTh MEXAHMYECKOr0 JABWKEHUSA. PaBHOMEpPHOE MNPAMOJIUMHEHHOE
nBrkeHue. HepaBHoMmepHOe npsiMonMHENHOE ABMKEHUE. CpelHsasl 1 MTHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyckopeHHOe mpsiMosiiHENHOe naBukeHue. (CBoOogHOE
nagenue. OnsITel ['amuies.

PaBHOMEpHOE ABMX’EHUE MO OKPYKHOCTH. llepron u yvacrota oOparieHus.
JIuneiHas u yrioBasi CKOpocTH. LIeHTpoCcTpeMUTEIbHOE YCKOPEHHUE.

[IepBbiii 3ak0H HptoToHa. Bropoii 3akoH Hetotona. Tpetnit 3akon HerotoHa.
[IpyHIMT CyNIEpIIO3ULUHU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHus: cujia TPEHUS CKOJIbKEHUS, CHIIa
TPEHUsI IOKOSI, APYTUE BUJIBI TPEHUSI.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOpEHHE CBOOOIHOTO
nageHus. JlBwxenue ruraner Bokpyr Comnma. IlepBas kocmMuyeckasi CKOPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue matepuanbHO TOYkU. AOGCOMOTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3AKPETIIIEHHOM OChIO BpalleHusi. MomeHT cuiibl. LIeHTp TsxecTu.

Nmnynec Tena. M3menenne mmmyinbca. UMmynbe cuiibl. 3aKOH COXpaHEHHUS
uMITyJabsca. PeakTuBHOE ABUYKEHHE.

Mexanudeckass pabora W MONTHOCTh. PaboTa CWI TSHKECTH, YNPYTOCTH,
TpeHusi. CBA3b dHEpruM U padoThl. [loTeHInanbHas 3Heprus Tena, MOJHATOTO HaJl
MTOBEPXHOCTHIO 3eMJIn. [loTeHIIManbHas SHEeprus cKaTtou npyxuHbl. Kunernueckas
sHeprus. Teopema 0 KMHETUYECKOW SHEPIHMU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPI'UH.



Jlemoncmpayuu.

1.
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10.
11.
12.
13.
14.
15.
16.

Halmronenne MexaHU4ecKoro JIBMKEHUS Tejla OTHOCUTEIBHO Pa3HBIX Tl
OTCUETA.

CpaBHeHue TyTed W TPaeKTOpUW ABUKEHHS OJHOTO M TOrO XK€ Teja
OTHOCHUTEIIBHO PA3HBIX TEJI OTCUETA.

N3MepeHne CKOpOCTH U YCKOPEHUS MPSIMOJIUHEHOTO IBUKCHMUS.
HccnenoBanue Mpu3HAKOB PABHOYCKOPEHHOTO JBUKEHUS.

HaOnronenue ABUKEHUSI TeJla 0 OKPYKHOCTH.

HaOnronenne MexaHu4eCcKuX sIBICHUN, MPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» mpu €€ PaBHOMEPHOM U  YCKOPEHHOM JABH)KCHUHU
OTHOCHUTEJIFHO KaOHuHeTa (PU3HKHU.

3aBUCUMOCTh YCKOPEHMSI Tejla OT MacChl TeJla U JICUCTBYIOIIEH HAa HETO
CHJIBL.

HaOmronenue paBeHcTBa CHIT PU B3aUMOJICUCTBUU TEIL.

HN3meHenune Beca Teia mpyu YCKOPEHHOM JIBUYKCHUH.

[Iepenaya uMnysibca Ipu B3aUMOJICHCTBUM TEI.

[IpeobpazoBanus IHEPTUH MPU B3aUMOJICHCTBUU TEIL.

CoxpaHeHre NMITyJIbCca PU HEYTIPYTOM B3aMMOJICHCTBHH.

CoxpaHeHue UMIyJbca Mpu a0COTIOTHO YIPYTrOM B3aUMOJICHCTBUU.
Hablmronenne peakTUBHOTO JIBHYKCHHS.

CoxpaHeHre MEXaHMYECKON PHEPTUH MPH CBOOOTHOM ITaICHUH.
CoxpaHeHrE MEXaHUYECKOW SHEPTUM TTPU JIBUKEHHUU TEJIa MOJT IEUCTBUEM
MPY>KUHBI.

Jlabopamopuvie pabomul u onvimel.

1.

KoHcTpynpoBanue TpakTa Juisi pa3roHa W JAJIBHEWUIIEro paBHOMEPHOIO
JBHDKCHUS IIAPUKA WIIH TEIIEKKH.

OnpeneneHue CpeaHel CKOPOCTH CKOJIBKEHHUSI Opycka WU JBUKECHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OmnpeneneHne yCKOpPEHHMs Tela NPU PAaBHOYCKOPEHHOM JIBHJKEHHH I10
HAKJIOHHOM ITUIOCKOCTH.

HccnenoBanye 3aBUCMMOCTH MYTH OT BPEMEHH IPH PABHOYCKOPEHHOM
JBI)KCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka TruUMOTE3bl: €CIM MpU PABHOYCKOPEHHOM JIBJKEHHH 0€3
HAa4aJIbHOM CKOPOCTH IIyTM OTHOCATCS Kak psJ HEYETHBIX YHCEI, TO
COOTBETCTBYIOIIAE MPOMEXKYTKH BPEMEHH OJJMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHUS OT CHJIbI
HOPMAJILHOTO JaBJICHHUS.

Onpenenenue koddGUIIEeHTa TPEHUST CKOJIBKEHUSI.

Onpenenenne KECTKOCTU NPYKUHBI.



9. Ompenenenue pabOTbl CHIIbI TPEHUsI IPU PABHOMEPHOM JABM)KEHUHU Tella
110 TOPU30HTAIBHOM IIOBEPXHOCTH.

10. Onpenenenue pabOTBl CUJIBI  YNPYrOCTH TMpU  MOABEME TIpy3a C
UCITOJIb30BAHUEM HEIOABUKHOTO U MOJABUKHOIO OJIOKOB.

11. 3yueHue 3aK0HAa COXPaHEHHSI SHEPTHH.

Pa3znen 9. Mexannueckune KoJ1e0aHUA M BOJIHBI.

KonebatenbHoe aBmxeHrne. OCHOBHbIE XapaKTEPUCTUKHU KOJI€OaHUil: Iepro,
4acToTa, aMIUINTyda. MaTteMaTnyecKuil U NpYyKUHHBIM MasTHUKH. lIpeBpanienue
DHEPrUu MpH KOJIeOATETbHOM JIBH)KECHHH.

3aryxaomue — konebanus.  BpiHyxaeHHole — kojeOanus.  Pe3onanc.
Mexanuueckue BoOJIHBI. (CBOICTBA MEXaHMYECKMX BOJH. IIpomonbHble U
IONepeYHble  BOJHBL. JInMHA BOJHBI M CKOPOCTh €€  pacIpOCTpaHEHUS.
MexaHnueckue BOJIHBI B TBEPAOM TEJE, CEUCMUYECKUE BOJHBI.

3Byk. I'poMKOCTh 3BykKa U BbicoTa TOHA. OTpaxeHue 3Byka. MH(pa3Byk u
YJIBTPa3BYK.

Jemoncmpayuu.

1. HaOmroneHnue konebGaHUil Tesl MOA JNEUCTBUEM CHIIBI TSKECTH M CHIIBI
YIOPYTOCTH.

HabGnronenue xonebaHuii rpy3a Ha HUTU U HA TIPYKUHE.

HabimroieHue BbIHYKIEHHBIX KOJIEOaHUH U pe30HaHCca.

PacnipocTpanenue npoaoibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).

HabGnrogenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTHYECKHUIN PE30OHAHC.

Jlabopamopuvie pabomul u onvimel.

1. OnpeneneHve YacTOThl W Mepuoja KoJeOaHWH MaTeMaTUYeCKOTo
MasTHHKA.
OmnpeneneHue 4acTOThl U MEpUOAa KoJIeOaHUN NPYKUHHOTO MasiTHUKA.

3. HccnenoBaHue 3aBUCUMOCTH TIEPHOIa KOJIEOAHHUM MOJIBEIICHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

4. WccnepoBaHue 3aBUCUMOCTH MEepHOa KOJIeOaHUM MPYKMHHOTO MasiTHUKA
OT MaccChl Tpy3a.

5. IIpoBepka HE3aBUCUMOCTH IMEpUOJA KOJEOAHUWI rpy3a, MOABEIHIEHHOTO K
HUTH, OT MacChl Ipy3a.

6. OmbITbI, JEMOHCTPUPYIOLUIME 3aBUCHMOCTb  Iepuojaa  KojeOaHui
NPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKHUHBI.

7. W3mepenue yckopeHus cBOOOJIHOIO MaJCHUS.
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Paznen 10. D1eKTpOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.



DJIEKTPOMarHuTHOE  TOJIE.  ODJEKTpOMarHuTHele  BOJIHBL.  (CBoMCTBa
ANEKTPOMArHuTHbIX BOdH. [llkana siekTpoMarHWTHBIX BOJH. Mcmonb3oBaHue
ANIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.

OnexTpomarHuTHas npupoaa ceera. CKopocTh cBeTa. BoaHOBBIE CBOMCTBa
CBETa.

Jemoncmpayuu.

1. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. W3yueHue CBOICTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOWIBHOIO

TenedoHa.

Paszgea 11. CBeToBbIe SIBJICHHS.

JlyueBas  mogmenr  cBera.  Mcrounumkm — cBera.  [IpsmosmmHenHOe
pactpoctpanenue csera. 3atMenust Connna u Jlynsl. Otpaxenune ceera. [limockoe
3epKaJIo. 3aKOH OTPAKEHHUs CBETA.

[Ipenomnenue cBera. 3akoH npeslomyieHHs cBera. [lomHoe BHyTpeHHee
OTpakeHue cBeTa. lICIoNb30BaHWE TMOJHOTO BHYTPEHHEIO OTPaXCHUS B
ONTUYECKUX CBETOBOAAX.

Jlunza. Xonm gnyueir B smH3e. Onrtuueckas cucrema ¢oToanmnapara,
MHUKpOCKONIa M Tejeckona. ['ma3 kak onrThuyeckas cuctema. bin3opykocTs u
JAITbHO30PKOCTb.

Paznoxxenne Oemnoro cBera B crnekTp. Omnbitel HbtoroHa. CrokeHue
CHEKTpalbHBIX IBETOB. J{Mcnepcus cBeTa.

Hemoncmpauuu.

[IpssMonMHEHOE pacIpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonyyenune n300paxeHuil B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.

[Ipenomnenue ceera.

OnTuyecKuil CBETOBO/I.

Xon mydeil B cobuparoiieil JnH3e.

XO0J ny4yer B pacCEeUBAaOLIEH JIMH3E.

[TonyueHne n300pakeHU C TOMOIIBIO JIUH3.

[Tpuniun aeiictBus ¢poToanmnapara, MUKpPOCKONA U TEJIECKOIIA.

10. Moaens rnasa.

11. PaznosxeHue 6e10ro cBeTa B CHEKTP.

12. [lony4yenue 6e0ro0 cBETa MPH CI0KEHUH CBETa Pa3HbIX I[BETOB.

Jlabopamopuvie pabomel u onvimel.

1. HccnegoBaHue 3aBUCUMOCTH yTia OTPAKEHHsI CBETOBOTO Jiydya OT YIJia
naJeHUsl.
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N3yyeHue xapakTepucTuK n300paxeHus MpeIMeTa B IIIOCKOM 3epKalie.
HccnenoBanre 3aBUCUMOCTH yTila IPEJIOMIICHHS] CBETOBOTO JIyda OT yIJia
MaJICHNS HA TPAHUIIE «BO3LyX—CTEKIIOM.

[Tomy4yeHune n300pakeHNH ¢ TOMOIIBIO COOMPATOIICH JIMH3HI.
Omnpenenenue (HOKYCHOTO pACCTOSIHUA U ONTHUYECKOM CHIIBI COOMparomei
JIVH3BI.

OnBITHI IO Pa3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

OnBITBl 10 BOCHPHUATHIO I[BETA MPEIMETOB MPU WX HAOIIOACHUHU Yepe3
I[BETOBBIC (PUIIBTPHI.

Pa3nena 12. KBanToBble IBJIEHUS.

Omnwitel Pe3epdopna u mianerapHass mojensb atoma. Monens atroma bopa.
HcnyckaHue U noroiieHne cBera aroMoM. KBaHTel. JIMHeTuaThie CIEKTPHI.

PanuoaktuBHOCTh. Anb(a, OeTa- U ramma-uzinydeHus. CTpO€HHE aTOMHOTO
anpa. Hyxionnas wmopens artomHoro sAnpa. Msoromsl.  PannoakTuBHBIE
npeBpaieHus. [lepron monypacmnana aTOMHBIX SIED.

SnepHble peakuuu. 3aKOHBI COXPAHEHHUs 3apsiJOBOTO M MAacCOBOIO YHUCEI.
DOHeprus cBsI3M aTOMHBIX sAnep. CBs3p Macchl W dHEpPruu. Peakiuu cuHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

Snepnas sHepreruka. JleWCTBHA paaMOaKTUBHBIX HW3JIIyYEHHW Ha >KUBBIE
OpTaHU3MBI.

Jemoncmpayuu.

CrekTpbl U3Ty4YEHUS U TIOTJIOIICHMUS.

CnekTpbl pa3InyHbIX Ta30B.

CnekTp Boaopoa.

Hab6mronenue TpekoB B kamepe Bunbcona.

PaboTa cuérunka HOHU3UPYIOIINX U3ITYYCHUH.

Peructpanus nznydeHust IPUPOJAHBIX MUHEPATIOB U MPOIYKTOB.

Jlabopamopusie pabomul u onvimel.

1. HaGnromeHue CIUIONIHBIX M JIMHEWUYATHIX CIIEKTPOB U3ITyUCHUS.

2. HccienoBaHne TPEKOB: U3MEPEHHE SHEPrUM YacCTHULBI 110 TOPMO3HOMY
nytH (1o doTorpadusim).

3. HM3MepeHue painoakTUBHOTO (oHA.
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IHoBTOpHUTEIBLHO-0000 1AM MOAYJIb.

[ToBTOpHUTENHEHO-00001AIOMINI MOTYJIb TIPEIHA3HAYEH JJIsl CUCTEMAaTH3allun
U 00oOmieHHsT  MPEAMETHOTO  COAEpX aHUs M ONbiTa  JIESITEIbHOCTH,
pUOOPETEHHOTO TIPU U3YUYEHUHU BCETO Kypca (PU3MKH, a TaKkKe I OJTOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s 00yyaroluxcs,
BBIOPABIIIKX ATOT yU4EOHBIN MpeIMeT.



[Ipy “3ydyeHUM JAHHOTO MOJIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JeSATEIbHOCTH, HA OCHOBE KOTOPBIX 00€CleunBaeTCsl JOCTUKEHUE MPEAMETHBIX U
METaNpEeMETHBIX  IUIAHUPYEMBIX  pe3yjbTaToB  00yueHus, GopMHUpyeTCs
€CTECTBEHHOHAY4YHass IPAMOTHOCTh. OCBOCHHME HAyYHBIX METOAOB HMCCIICIOBAHUS
SBJICHMA TIPUPOABI M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHITH (hU3mdeckue
ABJICHUSI, TPUMEHSS TIIOJy4YEHHBbIE 3HAHHWs, pelmaTrh 3aJadyd, B TOM YHCIE
KA4E€CTBEHHBIE U SKCIIEPUMEHTAJIbHBIC.

[IpuHIMNIHATBEHO AEATEIBHOCTHBIM XapaKTep JAHHOTO pas3jielia Peaan3yercs
32 Ccu€T TOro, 4YTo OOydYarouIMecs BBIMOJHAIOT 3aJaHus, B KOTOPBIX UM
IpeuIaraeTcs:

HAa OCHOBE TIOJIYYCHHBIX 3HAHUI pacrno3HaBaTh M HAYYHO OOBSICHATH
bu3ndecKkue SBICHUS B OKPY>KAOIIEH MPUPO/IE U TTOBCEAHEBHOM JKU3HU;

MCIIOJIb30BaTh HAYUHbIC METO/bI UCCIAEAOBAHUS (PU3UUECKUX SIBJICHUN, B TOM
YHUCIIE I MPOBEPKHU TMIOTE3 U MOJIYUYECHUSI TEOPETHUECKUX BBIBOJIOB;

OOBSCHATh HAy4YHbIE OCHOBBI HaWOOJIEE BAXHBIX JOCTHXKCHHN COBPEMEHHBIX
TEXHOJIOTUH, HAIIPUMED, IPAKTUYECKOTO UCITOJIb30BaHUS PA3JIUYHbBIX NCTOUHUKOB
DHEPrMU Ha OCHOBE 3aKOHA IPEBPALCHUS U COXPAHEHUS BCEX U3BECTHBIX BUJIOB
SHEPIHUH.

IINTAHUPYEMBIE PE3YJbTATBI OCBOEHUSA IMPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

N3ydenne ¢GU3UMKH Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs HAIPABICHO

Ha JOCTHKEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX

pE3yNbTATOB.

B pesynbraTe udydeHus Gu3NKu Ha ypOBHE OCHOBHOI'O 0OIIer0o 00pa3oBaHUs

y oOyuaromierocst 6ynyT copMupoBaHbl CIEAYIONINE TUYHOCTHBIE PE3YJIbTaThl B

4acTH:

e 1) MaTpMoTHM4€CKOr0 BOCIMTAHUA:

e — IIPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUNCKOM
(du3nuecKoil HayKu;

e — IIEHHOCTHOE OTHOLIEHHUE K TOCTHKEHUSM POCCUICKUX YUEHBIX-(DU3UKOB;

e 2) rpa:kKIaHCKOI0 M 1YXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

e — FOTOBHOCTb K aKTUBHOMY YYaCTHUIO B OOCYXKJI€HUU OOILIECTBEHHO 3HAYMMBIX
M OTUYECKHX TMpoOJieM, CBS3aHHBIX C TPAKTUYCCKUM TPUMEHEHUEM
TOCTIKEHUM (PU3UKH;

e — OCO3HaHUE BAXHOCTU MOPAITBHO-3THUECKUX MPHUHIMIIOB B AESATEIBHOCTU
Y4EHOTO;

e 3)3CTeTHYeCKOro BOCIIUTAHMS:



— BOCIIPUSITUE ICTETHUYECKUX KadyecTB (PM3MUECKOW HayKu: €€ rapMOHUYHOTO
IOCTPOEHHUS], CTPOTOCTH, TOUHOCTH, TJAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOTO MO3HAHMS

— OCO3HaHME LEHHOCTH (PU3MYECKOW HAayKh KakK MOIIHOTO HHCTPYMEHTA
MO3HAHUSI MUPA, OCHOBBI PA3BUTHUSl TEXHOJIOTMHM, BaKHEWILIEH COCTAaBISAIOIICH
KYJbTYPBIL;

— pa3BUTHE HAy4yHOH II0003HATENBFHOCTH, HHTEpPECa K MCCIEeI0BATEIbCKON
NEATEIIbHOCTH;

5) dopvupoBanus  KYJbTYPbl 3I0POBbS H  3MOLHMOHAJBHOIO
0J1aronoJIyaus:

— OCO3HaHHWE IIEHHOCTH O0€e30MacHoro o0pa3a KWU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH TMpaBHJI OE30MacHOrO IOBEJCHUS Ha
TpaHCIIOPTE, Ha JIOpOrax, C JIEKTPUUECKUM U TEIUIOBBIM 000pYTOBaHHUEM B
JIOMAlTHUX YCIIOBHUSIX;

— c(opMupOBaHHOCTh HaBbIKa pe(IeKCUH, MPU3HAHUE CBOEr0 INpaBa Ha
OIIMUOKY U TAKOTO ke MpaBa y APYroro 4yeJoBeKa;

6) TPy10BOI0 BOCTIMTAHMS:

— AKTUBHOE y4YacTHE B pPEIICHUU MPAKTHUYECKUX 3a/ad (B paMKaxXx CEMbH,
oOpa3oBaTeNbHOM  OpraHM3allii, TOpojJia, Kpas) TEXHOJOTHYECKOH U
COIMAJIbHOW HAIpaBICHHOCTHU, TPEOYIOMUX B TOM YHCIEe U (DUIUIECKUX
3HAHUM;

— UHTEPEC K MPAKTUUECKOMY U3YYEHHUIO podeccuid, CBSI3aHHBIX C (DU3UKOMT;

7) IKOJOTrH4eCKOr0 BOCIIMTAHUSA:

— OpHUEHTAallUi Ha TMPUMEHEHHE (PU3NYECKUX 3HAHWUW I PEIICHUs 3aaad B
00JIaCTH OKpY’KalolleW cpenpl, IJIaHUPOBAHMUS TOCTYIKOB W OLEHKH UX
BO3MOYKHBIX MOCJIEICTBUM JIJIs1 OKPYKAIOLIEH CPeibl;

— OCO3HaHHE TI00ATBHOTO XapakTepa AKOJIOTHYECKUX MpoOJIeM U MyTed Hx
pelieHus;

8) ajanTanum K M3MEHSIOWIUMCH YCJOBMAM COLMAJIBHON W NMPHPOIHOH
cpeabl:

— TMOTPeOHOCTh BO B3aUMOJACHCTBUU TIPU BBHITIOJIHEHWU WCCIEIOBAaHUN U
MPOEKTOB (DU3UYECKON HAIMPaABICHHOCTH, OTKPBITOCTH OIBITY W 3HAHHUIM
APYTHX,

— TIOBBIIICHWE YPOBHS CBOEH KOMIIETEHTHOCTH YEpe3 MPAKTUYECKYIO
NEATEIIbHOCTD;

— MOTPEOHOCTH B (HOPMUPOBAHUH HOBBIX 3HAHUM, B TOM YHCIIe (HOPMYIUPOBATH
UJIeU, TIOHSTHUS, TUIIOTE3bI O (PU3NUECKUX O0BEKTaX U SIBJICHUSAX;

— 0co3HaHHE NePUITMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEN B 00J1aCTH
duzukuy;



e — IUIAHHUPOBAHHWEC CBOCTO PA3BHUTHA B HpI/IO6p€TeHI/II/I HOBBIX (1)I/IBI/I‘{CCKI/IX

3HaHUM;

e — CTPCMIJICHUC aHAJIM3NPOBATH U BLISABIIATHL B3aMMOCBA3U IIPHUPOILI, 06IHCCTBa n

3KOHOMHMKH, B TOM YUCJIC C UCIIOJIb30BaAHHUCM CI)I/ISI/I‘ICCKI/IX 3H3HHI>1;

e — OIICHKa CBOMX JEUCTBUU C y4€TOM BIHMSHHMS Ha OKPYXKAIOIIYIO Cpeny,

BO3MOKHBIX TJTOOQIBHBIX HOCJ'I@I[CTBI/Iﬁ .

METANIPEAMETHBIE PE3YJIBTATBI

B pesymbraTe OCBOSHHS TpOTrpaMMbl MO (PHU3UKE HA YPOBHE OCHOBHOTO
oO1iero o6pa3zoBanus y o0ydaromierocss OyayT copMUpOBaHbl MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIOYAIOIINE TI03HABATEILHBIC YHUBEPCATbHBIC YICOHbBIE CHCTBUS,

KOMMYHUKATHBHBIE  yHHBEpCAJIbHbIE  Y4YEOHbIE  JICUCTBUS,  PETYJISATUBHbBIC

YHUBEpCaIbHbIE YU€OHBIE 1EUCTBUS.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

Ba3oBble Jjornueckue a1eiicTBUA:

BBISIBIISAITH W XapaKTE€pPU30BaTh CYIIECTBEHHbIE NPHU3HAKH OOBEKTOB
(ssBNIEHU);

yCTaHaBIMBATh CYIIECTBEHHBIN NMPU3HAK KJIAaCCU(PUKALMU, OCHOBAHUS AJIs
000011IeHNS U CPAaBHEHUS,;

BBISIBJISITH 3aKOHOMEPHOCTU U IPOTUBOPEUHS B pacCMaTpUBaeMbIX (paKTax,
JAHHBIX U HAOJIOACHUSIX, OTHOCSIIUXCS K (PU3NYECKUM SIBICHUSIM;
BBISIBJISITH TTPUUMHHO-CJICICTBEHHBIE CBS3H TPHU HM3YyUYEeHUU (PU3UIECKUX
SIBJICHUI U MPOLIECCOB, JIeNaTh BBIBOJBI C UCIIOJIb30BAHUEM JE€TYKTHUBHBIX
U WHAYKTUBHBIX YMO3aKJIFOUEHUH, BBIIBUTaTh TMIIOTE3bl O B3aWMOCBS3SIX
(bU3NYECKUX BEJINYNH;

CaMOCTOATENIbHO BBIOMPATh CHOCOO penieHus y4eOHOW (u3HUecKou
3alayu (CpaBHEHUE HECKOJIbKMX BAapUAHTOB pElIeHMs, BbIOOp Haubosee
MOAXOJSIIETO C Y4ETOM CaMOCTOSITENIBHO BBIJCIIEHHBIX KPUTEPUEB).

Ba3oBnlie uccienoBarejbcKue 1eCTBUSA.

HCIIOJIb30BaTh BOIIPOCHI KaK MCCIIEI0BATEILCKUN HHCTPYMEHT TTO3HAHMS;
MPOBOAUTH IO CAMOCTOSITEILHO COCTABJICHHOMY TUIAHY OMBIT, HECIOKHBIN
bu3MYeCKuil IKCIIEPUMEHT, HEOOJBINOe HCCAeAOBaHUE (PU3UUECKOTO
SABJICHUS;

OIICHMBATh Ha MPUMEHUMOCTh H  JOCTOBEPHOCTh HH(OPMAIIUIO,
MOJTYYEHHYIO B X0JI€ UCCIICIOBAHUS UJIH IKCTICPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHHUS U BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOTO HAOIIOJCHUS, OTIBITA, HCCIICIOBAHUS;



IMPOTrHO3UPOBATH BO3MOXXHOEC I[aJ'II:HGI\/iH_Iee Pa3BUTHE (I)I/ISI/I‘ICCKI/IX
IMpOoHCCCOB, 4 TAKKC BBIABUTATH IIPCAIIOJIOKCHUA 00 ux Pa3BUTHUHU B HOBBIX
YCIOBUAX 1 KOHTCKCTAx.

Pabora ¢ unopmanmeii:

NPUMEHSATH Pa3JIMYHbIE METO/bl, THCTPYMEHTBI U 3alpPOCHI MPU MOUCKE H
orOope MHGPOPMALMM WA JIaHHBIX C Y4ETOM MPEJIOKCHHOW Yy4eOHOU
busnyeckoit 3a1auu;

aHaJIM3UPOBaTh, CUCTEMATH3UPOBATh M UHTEPIPETUPOBATH UHPOPMAIHIO
pa3IMYHBIX BUAOB U (POPM TMPEICTABICHHUS,

CaMOCTOSITENIFHO ~ BbIOMpaTh ONTUMANBHYIO (OpMy MpeAcTaBlICHUs
uHbOpMallMl W WUIIOCTPUPOBATh pEUIaeMble 3aJaud  HECIOXHBIMU
CXE€MaMH, AMarpaMMaMu, HHOU rpauKoi 1 UX KOMOMHALIUSMH.

KOMMyHl/IKaTHBHLIe YHUBEPCAJIBHBIC yqeﬁmﬂe IlCﬁCTBHSIZ

B X0Jie OOCYXJEHHUsI y4eOHOro marepuana, pe3yiabTaToB J1aOOpPaTOPHBIX
paboT ¥ IPOEKTOB 33J]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI U
BBICKAa3bIBaTh WJICW, HAIICJICHHBICE HA PEIICHHE 3a/adyd U MOJJepKaHue
OJ1arokenaTeIbHOCTU OOIICHNUS;

COTOCTABJISITh CBOM CYXIEHUS C CYXICHUSAMH JPYTUX YYaCTHUKOB
yanora, OOHapyXUBaTh Pa3IMYUe U CXOACTBO MO3HIIMIA;

BBIPAXkaTh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCbMEHHBIX TEKCTaX;
myOJUYHO MPEICTABISATh PE3YIbTaThl BBIMOIHEHHOTO (PU3NYECKOTO OMBITA
(3KCnIeprMeHTa, UCCIIEOBAHUS, IPOEKTA);

MOHMMATh W MCIHOJB30BaTh  MPEUMYIIECTBA  KOMAHIHOM U
WHIUBUIYAIbHOM paboThl MpU PELIEHUHM KOHKPETHOW (hU3MUECKOM
pOOJIEMBI;

MPUHUMATh LIEJIM COBMECTHOM JEATEIIbHOCTH, OPTaHU30BbIBATH JEUCTBUS
no e€ JOCTI)KEHMIO: paclpelensTh poiau, OO0CYXKIaTh IpoLecChl U
pe3yJbTaThl COBMECTHOM pabOThI, 0000111aTh MHEHUSI HECKOJBKUX JIFOCH;
BBITIOJIHATH CBOIO YacTh paOOThI, JOCTUTAs] KAYECTBEHHOTO pe3yJbTaTa 1o
CBOEMY HAIIPaBJICHUI0O U KOOPJUHUPYS CBOHU JIEUCTBUA C JIPYTUMHU
YICHAMH KOMaH/IbI;

OIICHMBATh Ka4€CTBO CBOETO BKJIaJla B OOIIUNA MPOIYKT IO KPUTEPUSIM,
CaMOCTOSITENIbLHO C(HOPMYJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJCHCTBUS.

PerynsiTuBHBIC YHHBeEpcaJbHbIe y4eOHbIe NeiCTBUSA

Camoopranuzamnus:

BBISIBJISATH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYaLMSIX, TPEOYIOIIUX
JUTsl petieHust (GU3NYeCKUX 3HaHUM;



OPUEHTHPOBATHCS B  PA3NMUYHBIX [OAXOAAaX TMPHUHATHS  PEIICHUN
(MHOUBUYyadbHOE, TPUHATHE DPEIICHUS B TPYIIE, MPUHSATHE PEIICHUH
TPYIIION);

CaMOCTOSATEILHO COCTABIISITH AITOPUTM pelIeHUs (GU3HMIESCKON 3a7a9d WA
IUTaHAa HMCCIEJOBAHUSA C Y4ETOM HMEIOIIUXCS PECYpPCcOB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTHPOBATh MPEJIaraéMble BApUaHThI PEIICHUH;
JieNath BEIOOp M OpaTh OTBETCTBEHHOCTH 3a PEIICHNUE.

CaMOKOHTpOJII), 3MOIIPIOH3JIBHLIﬁ HHTECJICKT:

JaBaTh aJICKBAaTHYIO OLIEHKY CUTyalluy U Npejararh 1jiaH €€ N3MEHEHHUS,
OOBSCHATh TPHWYMHBI  JOCTIKEHUS (HEIOCTHIKCHHS) PE3yJIbTaTOB
NEeSATEILHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHUBBI B JCSATEIBHOCTH (B TOM YHCIIE B XOJ BBITIOJHEHUS
(U3MYECKOr0 HUCCIEAOBAHMS WM IPOEKTAa) HA OCHOBE HOBBIX
O0CTOSITENBCTB, W3MEHUBLIMXCS CHUTYallMid, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKILNX TPYJIHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YyJIbTATA LIEIU U YCIOBUSIM;

CTaBUTb ce0sl HA MECTO JIPYroro 4ejoBeKa B XOJE CIOpa WM JUCKYCCUU
Ha HayYHYIO TEMY, TOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYTOro;
IPU3HABAaTh CBOE MPaBO Ha OIIMOKY MpHU perieHnH (PU3NUECKUX 3aa4 WK
B YTBEPKJCHHUSX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYTrOTO.

INPEAMETHBIE PE3YJIBTATDBI

K koHIly 00yueHus B 7 kJjiacce npeaMeTHbIE pe3ybTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

UCIIOJIb30BaTh  MOHATHS:  (PU3WYECKHME W  XUMHYECKHE  SBJICHMS,
HaOJI0/IEHNE, SKCIIEPUMEHT, MOJEJNb, TUIOTE3a, €AUHMIIBI (PU3UUECKUX
BEJIMYMH, aTOM, MOJIEKYyJa, arperaTHbleé COCTOSIHMS BeulecTBa (TBEpIOE,
KUJKOE, Ta3000pa3HOE), MEXaHMYECKOE [JIBHKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPAEKTOPHUsS, pPABHOJAEUCTBYIOIIAS
cuJa, nedopmans (ympyras, nJIacTuyecKas), HEBECOMOCTb,
COOOIIAIOLTNECS COCY/IbI;

paznuuath sBiaeHUs (qudQy3usi, TEIIOBOE ABUKCHHUE YacTUIl BEUIECTBA,
paBHOMEpPHOE  JBMKEHUE, HEPAaBHOMEpPHOE JABWKEHUE, HWHEepIus,
B3aUMOJICMCTBUE TEJ, PABHOBECHUE TBEPABIX TEN C 3AKPEIUIEHHOW OCBHIO
BpalllCHUsI, TepeAada [AaBiCHUS TBEPABIMU TEIaMHU, XKUIKOCTSIMU U
razamu, atMocepHoe JaBieHHE, IUIaBaHHE TeJl, IPEeBpaALICHUS
MEXaHUYECKON SHEPruu) Mo OMUCAHUIO UX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, JIEMOHCTPUPYIOMIMX JaHHOE (PU3NYECKOE SBIICHUE;



pacrno3HaBaTb IMPOSIBIEHUE HM3YyYEHHBIX (U3MUECKUX SIBICHUH B
OKpY’XaloIlleM MHupe, B TOM 4YHcle (U3HUECKUE SIBJICHUS B INPUPOJE:
IIPUMEPBI BMKCHUS C Pa3IUYHBIMH CKOPOCTSIMH B JKHBOW M HEXKHMBOU
OpUpPOAE, ACUCTBUE CHIBI TPEHUS B NPUPOAE U TEXHUKE, BIIMSIHHE
aTMoc(epHOro JaBJCHHs Ha JKUBOW OpraHM3M, IJIaBaHUE PHIO, phluar B
TEJe YeJIOBEKA, IPU ITOM NEPEBOAUTH MPAKTUUECKYIO 3a]]auy B y4eOHYIO,
BBIJIETISITh CYIIIECTBEHHBIE CBOWCTBA (IPU3HAKH) (PU3NUECKUX SIBJICHU;
ONKCHIBATh U3YyYEHHBIE CBOMCTBA TEN U (PU3NYECKUE SBJICHHS, UCIOIB3YS
¢usnyeckue BenMYMUHBI (Macca, 00BEM, TUIOTHOCTH BEIIECTBA, BpPEM,
yTh, CKOPOCTb, CPEAHSSI CKOPOCTh, CUJIa YNPYTOCTH, CHJIA TSKECTHU, BEC
Tena, Cuia TpeHWs, JaBieHue (TBEPIOTO Tena, JKUIKOCTH, ras3a),
BBITAJIKMBAIOIIAsl CUJIa, MEXaHUYecKas padoTa, MOILIHOCTb, IIEYO CHJIBL,
MOMEHT CHJbl, KO3(Q(UIHMEHT TMOJE3HOr0 JEHCTBUA MEXaHU3MOB,
KMHETHYECKass M TNOTEHLMAJIbHASI SHEPrus), NpU ONHUCAHMHM NPaBUIBHO
TPAKTOBAaThb  (PU3MYECKUII  CMBICI  HUCHOJB3YEMBIX  BEJIMYMH, UX
0003HAUYEHUSA M EIUHMILBI (PU3NYECKUX BEIMYMH, HAXOJUTh (HOPMYIIHI,
CBSI3BIBAIOLIME JAHHYIO (PU3NYECKYIO BEJIMUMHY C APYTUMHU BEIMYHMHAMH,
CTPOUTH IpaprKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;
XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SBIEHUS M MPOLECCHI,
UCITIOJIb3Ysl IIpaBUjIa CJIOKEHHs CUII (BAOJb OJHOW mpsiMoii), 3akoH ['yka,
3akoH [lackansi, 3akoH Apxumesa, IpaBUJIO paBHOBECHUS phiuara (0JoKa),
«30JI0TOE€ TPaBUJIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXaHUYEeCKON
OHEPruv, NpPHU HTOM JaBaTh CJIOBECHYIO (DOPMYIUMPOBKY 3aKOHa H
3aMKCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBSCHATH (PU3UUECKUE SIBICHHUS, POLIECCHI U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyalud IPAaKTUKOOPUEHTHPOBAHHOIO Xapakrepa:
BBISIBJISITH TIPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsCHEHUE n3 1-2
JIOTUYECKUX I1aroB ¢ onopoil Ha 1—2 M3y4yeHHBIX CBOMCTBA (PUIMYECKUX
SIBJIEHUH, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemarb pacu€THble 3a1adyd B 1—2 JEUCTBUA, HCHOJIb3YyS 3aKOHBI U
dbopMyIibl, CBsI3bIBaOLIME (PU3MUECKHE BEIMYMHBI: Ha OCHOBE aHaIn3a
YCIJIOBHSI 3a/1a4 3alHChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJMYMHBI B (OPMYJIBI U TMPOBOJIUTH PACUYEThl, HAXOIUTh CHPABOYHBIC
JaHHbIE, HEOOXOAUMBIE JJIs PEIICHUs 3a/1ad, OLEHUBATh PEaTUCTUYHOCTD
NOJTy4eHHOM (PU3NUEeCKON BEJIUYMHBI,

pacno3HaBaTh NpPOOJIEMBbI, KOTOPbIE MOHO pEUIUTh MpPU MOMOLIU
(bU3MYECKUX METOJI0B, B OITMCAHUU UCCIIEIOBAHUS BBIJIEISATH IPOBEPIEMOE
npeanosjoxkenue  (TUmoresy),  pa3idyaTh M MHTEPIPETUPOBATH



IOJIyYEHHBIM pe3ynbTaT, HAaXOAUTh OIIMOKM B XOJA€ OIBITA, JeNaTh
BBIBO/IbI 10 €T0 PE3YyJIbTaTaM;

OPOBOJAUTH OMNBITHl MO HAOMIOACHUIO (U3MYECKUX SIBICHUH WK
bu3IecKuX CBOMCTB Tel: dbopmMynrpoBaTh POBEPSIEMBIE
MPENOIOKEHHUs, COOUPATh YCTAHOBKY U3 MPEIJI0KEHHOTO 000PyA0BaHHUS,
3aMMChIBATh X0/ ONbITA U (POPMYIUPOBATH BHIBOJBL;

BBINIOJIHATh MPSMbIE HM3MEPEHUS pPAcCTOSHUS, BPEMEHM, Macchl Tena,
o0bEMa, CHUIBI U TEMIEPATypbl C HCIOJIH30BAaHUEM AaHAJIOTOBBIX U
upoBbIX MPUOOPOB, 3aMUCHIBATh IMOKa3aHUA MPHOOPOB C YUIETOM
3aJIaHHOM a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHHUN;

IPOBOJUTDH MCCIEA0BAHUE 3aBUCUMOCTH OJHOM (PM3MUECKON BEIMUUHBI OT
JIPYrol C HCIOJIb30BAaHUEM IMPSMBIX HM3MEPEHUN (3aBUCUMOCTU NYTH
PaBHOMEpPHO JBIDKYIIETOCS Tela OT BPEMEHH MABIDKCHHUS TeJa, CHIIBI
TPEHUSI CKOJIBKEHUS OT Beca Tella, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tell
Y HE3aBUCHMOCTH CHUJIbI TPEHUS OT ILIOLIAAN COIPUKOCHOBEHUS TEJl, CUIIbI
YIOPYroCTH OT YAJUHEHUS NPYKUHBI, BHITAIKMUBAIOIIEH CHIIBI OT 00bEMa
NOrpyXKEHHON YacTU Tejla U OT MNIOTHOCTH JKUJKOCTH, €€ HE3aBUCUMOCTHU
OT IJIOTHOCTH TeJia, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
TUTAaBaHMSI TEJ, YCIOBHMI pPAaBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM y4e€OHOrO MCCIIEOBAaHUSA, COOHUpaTh YCTAHOBKY U
BBIMOJHATh M3MEpPEHUs, Cienysl MPEeao)KEHHOMY IUIaHy, (UKCHPOBATH
pe3yNbTaThl MOJIYYCHHONW 3aBHUCHUMOCTH (DM3MUECKUX BEJIMYMH B BHJEC
NPEIJIOKEHHBIX TaOMHIl U TpaduKOB, AENaTh BBIBOJBI MO pe3yJbTaTaM
UCCIICIOBAHMS,

IPOBOAUTHh KOCBEHHbIE H3MEpEeHHs (PU3MUECKHX BEIUYUH (IJIOTHOCTH
BEIeCTBA JKUAKOCTU U TBEPAOrO Teja, CUJIa TPEHUSI CKOJIBXKEHUS,
JaBJICHHE  BO3/AyXa, BBITAIKUBAIONIAs CWiIa, JCHCTByOmas Ha
NOTPYKEHHOE B KHUIKOCTH TeO, KOA()(PHUIMEHT MONe3HOro AeWCTBUSA
OPOCTBIX MEXaHU3MOB), CJIeAys NPEUIOKEHHOW HWHCTPYKLUUU: MpH
BBIMIOJTHEHUH HW3MEPEHUIl coOMpaTh 3KCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIUUCIISTH 3HAUEHUE UCKOMOW BEJTUUHHBI;

COOJII01aTh MpaBUiIa TEXHUKU 0€30MaCHOCTH MpH paboTe C J1abopaTOpHBIM
00opy10BaHUEM;

yKa3bIBaTh MPUHIUIBI JCHCTBUS NMPUOOPOB M TEXHUYECKUX YCTPOWUCTB:
BECHI, TEPMOMETpP, IUHAMOMETpP, COOOIAIIIHNECS COCYAbl, OapoMerp,
pBIUar, MOABWKHBINA U HETIOBMKHBIN OJIOK, HAKJIIOHHAS TTIOCKOCTB;
XapaKTepu30BaTh TMPUHIMUIBI JCUCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpOM Ha WX OmMHUCaHusi (B TOM YHUCIE:
HNOJIINITHUKY, YCTPOWCTBO BOAOIPOBOJA, THUIPABIUYECKUN  Ipecc,



MaHOMETp, BEICOTOMED, MOPIIHEBOI HACOC, ApEOMETP), UCTIOJb3Ysl 3HAHUS
O CBOMCTBaxX (PU3UYECKUX SBJICHUM U HEOOXOIUMBIE (HU3UUECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpPbl  (HAXOAWTh HWHGOPMALMIO O  IpHUMEpax)
MPAKTHYECKOTO HCIOJB30BaHUs (PU3UYECKHX 3HAHUW B TOBCEIHEBHOU
KU3HU I oOecnieueHrs 0e30MacHOCTH MpU OOpallleHuu ¢ MpudopamMu U
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHEHHS 370pOBbS U COONIOACHUS
HOPM IKOJIOTUYECKOTO TOBEJICHHSI B OKPY>KaIOIEeH cpefie;

OCYIIECTBISATH OTOOp HCTOUYHWMKOB uH(popmanmu B HHTepHeTre B
COOTBETCTBHUH C 33JaHHBIM TTOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HAHUW M TyTEM CpPaBHEHUS PAa3JIMYHBIX HCTOYHUKOB BBIJCIATH
uHpOpMaIMIO, KOTOpas SBISETCS NPOTUBOPEYMBOM WM MOXKET OBITH
HEJIOCTOBEPHOM;

UCIIOJb30BaTh MPH BBIMOJIHEHUN YY€OHBIX 3aJlaHUl HAYYHO-TIOMYJISPHYIO
JAUTEepaTypy  (PU3MYECKOro  COAEp X aHHs, CIPAaBOYHbIE MaTepHalIbl,
pecypcnl cetu MHTEpHET, BiageTh npuéMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeobpazoBaHus HHGOPMALIMU U3 OJJTHOU 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPATKHE MUCHbMEHHBIC U YCTHBIE COOOIIEHHUS Ha
OCHOBE 2—3 UCTOYHHKOB WH(pOpMaIuu (HU3HUECKOTO COIEP)KaHUSA, B TOM
yucie MyOJUYHO JeNlaTh KpaTKUe COOOUIEHHSI O pe3yibTaTax IMpPOEKTOB
WIM Y4eOHBIX MCCIEJIOBaHUM, NpPU H3TOM TPaMOTHO HCIOJIb30BATh
U3YYEHHBIM TOHATUIHBIA anmapar Kypca (U3UMKH, CONPOBOXKIAThH
BBICTYIUIEHUE MTPE3EHTALIUEN;

IpU BBITIOJTHEHUH YYE€OHBIX TPOEKTOB M HWCCIEIOBAHHUHA pacHpeeNiaTh
OO513aHHOCTH B TpPYIIIIE B COOTBETCTBUHM C IOCTABJICHHBIMHM 3aJa4aMH,
CIIEIUTh 3@ BBINOJHEHHEM IUIaHA JACWCTBUH, aJeKBAaTHO OLEHUBATh
COOCTBEHHBIM  BKJaJ B  JCSATENBHOCTh  TPYMIbI,  BBICTPAUBATh
KOMMYHHKATHBHOE B3aMMO/ICHCTBHE, yUNTHIBAsI MHCHUE OKPYKAIOIIHX.

K xonIty o0yuenus B 8 kijiacce npeaMeTHbIC pe3yabTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAFOIINXCS YMEHUM:

WCIIOJIB30BaTh MOHATHUSA: Macca U pa3MePbl MOJIEKYJ, TEIJIOBOE JIBUKECHUE
aTOMOB M MOJIEKYJI, arpEraTHbIE COCTOSTHUS BEILIECTBA, KPUCTALIUYECKUE U
aMmopdHble Tea, HACHIIICHHBIH W HEHACHIIMICHHBIM mMap, BIAKHOCTh
BO31yXa, TEMIIEparypa, BHYTPEHHSsS DHEPrUsi, TEIJIOBOM JBUIATEIb,
AJIEMEHTAPHBIN 3JIEKTPUUYECKUHN 3apsil, DIEKTPUUECKOE MOJIE, POBOIHUKHU
Y IUDJICKTPUKH, TTIOCTOSHHBIN JIEKTPUYECKUN TOK, MATHUTHOE TI0JIE;

pasznuyaTh SBJICHHUS (TEIJIOBOE pPACIIMPEHUE U CKaThe, Terulonepenaya,
TEIJIOBOE PAaBHOBECHE, CMAayMBaHUE, KANWUISAPHBIC SIBIICHUS, UCIIAPEHUE,
KOHJICHCAIlusl, IUIaBJI€HUE, KpUCTauiM3anus (OTBEpIAEBAHUE), KHUIIEHUE,



Terionepegaya (TEeTIOnpPOBOAHOCTb, KOHBEKIIUS, U3ITy4YEHHE),
AIEKTpU3aLUs TEJ, B3aUMOJICUCTBUE 3aPsI0B, JNCHCTBUS 3JIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHE, B3aUMOACHCTBHE MAarHUTOB, JIEWCTBUE
MarHMTHOTO TOJIsl HA MPOBOJHUK C TOKOM, AJIEKTPOMArHUTHAsI UHIYKIIUS)
[0 ONHUCAaHWI0 UX XAPAKTEPHBIX CBOWCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX  SBJICHUUA B
OKPYXAaIoleM MHpEe, B TOM Uucle (U3UYCCKUE SIBICHUS B TPUPOJIE:
MMOBEPXHOCTHOE HATSHKEHUE W KANWULSIPHBIE SBICHUS B MPHUPOJE,
KpUCTAJUIBI B mpupojae, uznydeHue CoJiHIlAa, 3aMEp3aHUE BOJIOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJICKTPUUECKHE
SBJICHUSI B aTMocdepe, dIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nojie 3emun, Jpedd MOJIOCOB, PO MarHUTHOTO MOJSA JJISl KU3HU Ha
3emiie, OJISIPHOE CUSHUE, IPU 3TOM MEPEBOJUTH MPAKTUYECKYIO 3a/1a4y B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (MpU3HAKH) (DUIUUECKUX
SIBIICHUM;

ONKCHIBATh U3yUYEHHBIE CBOMCTBA TEN U (PU3UUYECKUE SIBJICHUS, UCTIOIb3YS
¢dbu3nyecKkre BEIMYUHBI (TeMIlepaTypa, BHYTPEHHSSI YHEPTUSI, KOJTUYECTBO
TEIUIOTHI, YJI€JIbHAA TEIUIOEMKOCTh BEIIECTBA, YJEJIbHAsA TEIUIOTa
IUIaBJICHUS, YJeJbHAs TeIUIoTa NapooOpa3oBaHMs, YJeidbHas TEIIoTa
CropaHusi TOIUIMBA, KOA(M(UIMEHT TMOJE3HOTO JCHCTBUS TEIIOBOM
MAIlIMHBI, OTHOCHUTEJIbHAS BIIAXKHOCTH BO3/YyXa, JJICKTPUUECKUMN 3apsif,
CUJIa TOKa, JJICKTPUUYECKOE HAIMPSHKEHUE, COMPOTHBICHHE MNPOBOIHUKA,
yACIbHOE  CONMPOTHBJIEHWE  BellecTBa, paboTa W MOIIHOCTb
AIEKTPUYECKOTr0 TOKa), TMpU  ONHCAHWUU MPABUIBHO  TPAKTOBATh
(bU3MYEeCKUl CMBICT HCIOJb3YEeMbIX BETUYHH, 0O003HAYEHUS W CIMHUIIBI
(bu3nYeCcKX BEJIWYUH, HAXOAUTh (OPMYJIbI, CBSI3BIBAIONINE JTAHHYIO
(GU3NYECKYI0 BEIMYMHY C JAPYTMMH BEJIIMYUHAMHU, CTPOUTH TpaduKu
M3YYEHHBIX 3aBUCUMOCTEH (PU3NUYECKUX BEIUYHH;

XapaKTEepU30BaTh CBOWCTBA TeJ, (U3WYECKUE SBICHUS U IPOIIECCHI,
WCMOJIb3YySl OCHOBHBIE IIOJIOKEHUS MOJIEKYJSIPHO-KUHETUYECKOU TEOPUU
CTPOCHHS BEIIECTBA, MPUHIMI CYNEPHO3UIIUM T0JIeH (Ha KaueCTBEHHOM
YpOBHE), 3aKOH COXpaHEHMS 3apsja, 3akoH OMa Jyis ydacTka LeMH, 3aKOH
JIxoyns—JleHa, 3aKkOH COXpaHEHHS DHEpPrMHh, TIPHU ITOM JaBaTh
CJIOBECHYIO (hOPMYJIUPOBKY 3aKOHA W 3alMCHIBATh €r0 MAaTEMaTHUYECKOE
BBIPAKCHUE;

OOBSICHATH (PU3MYECKUE TMPOLIECChl M CBOWCTBA TEJ, B TOM YHCJIE U B
KOHTEKCTE CHUTYyaIluid MPAKTUKOOPUECHTUPOBAHHOTO XapaKTEpa: BBISABIATH
MPUYUHHOCIIEACTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE M3 1—2 JTOTHYECKUX



1aroB ¢ omnopod Ha 1-2 W3y4eHHBIX CBOMCTBA (PU3MUECKHUX SIBICHUIA,
(bu3MYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarb pacy€THbIE 3aJadyd B 2—3 JEUCTBUS, HCHOJIb3Ys 3aKOHBI H
dbopMyIIBI, CBs3BIBArONINE (PU3MYECKUE BEIMYHMHBI: HAa OCHOBE aHAIM3a
YCIIOBHSI 3a/layd 3alUChIBaTh KPATKOE YCIIOBHE, BBISABIATH HEIOCTATOK
JMAHHBIX [JIs  peIIeHUs 3a7auyd, BBIOMpaTh 3aKOHBI U  (OPMYIIBI,
HEoOXoauMbIe JUIsl €€ pelIeHUs, NPOBOJAUTH PACcu€Thl M CpPAaBHUBATh
MOJTy4YEeHHOE 3HaUCHUE (PU3NIECKON BETUYMHBI C U3BECTHBIMU JTaHHBIMH;
pacmo3HaBaTh MPOOJEMBbI, KOTOPbIE MOXKHO pPEHIUTh MPH MOMOIIU
$u3NYECKUX METO/OB, HCIONb3ysS OMHCAHHE HCCIEIOBAHUS, BBIICISATH
IIPOBEPSAEMOE  IPEAINOJIOKEHNE, OLEHUBATh IMPABWIBHOCTH IOpsJIKa
MIPOBEJCHUSI KCCIIEIOBAHUs, €J1aTh BHIBO/IbI;

IPOBOJUTH OMNbBITHI [0 HAOMIONEHUIO (PU3NYECKUX SBICHUH WU
(U3MYECKUX CBOMCTB Tell (KaMWJLUISIPHBIE SIBJICHUS, 3aBUCUMOCTb JIaBJICHUS
BO3/lyXa OT €ero o0béMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCThIBAHUS U
HarpeBaHUsl TMPH HU3IYYEHUHU OT LBETa H3Iydaromied (MOTJIONIArOIIei)
MIOBEPXHOCTH, CKOPOCTh MCHAPEHUS BOJBI OT TEMIEPATypbl KUAKOCTU U
Iom@aaM €€ TOBEPXHOCTH, JJIEKTPHU3alMsl TEI W B3aUMOJICHCTBHUE
ANEKTPUYECKUX 3aps/ioB, B3aUMOJICUCTBHE IOCTOSHHBIX MAarHUTOB,
BU3yaJlIM3allisl MArHUTHBIX [IOJEH ITOCTOSIHHBIX MAarHUTOB, JEHCTBUS
MAarHuTHOTO MOJII Ha MPOBOJHHUK C TOKOM, CBOMCTBA 3JEKTPOMArHWTa,
CBOMCTBa 3JEKTPOJABUIATENsl MOCTOSHHOTO TOKa): (OpMYIMpPOBATH
pOBEpsSEMbIE MPEANOJI0KEHHS, COOUPATh YCTAHOBKY M3 MPENJI0KEHHOTO
000pyZOBaHUs, ONMUCHIBATH X0/ ONBITA U (POPMYIMPOBATH BHIBOIBI;
BBITIOJHATh  NOPSIMbIE  W3MEPEHUA  TEMIIEPATypbl,  OTHOCUTEIbHOU
BJI&JKHOCTA BO3JyXa, CHJIbI TOKA, HAIPSHKEHHS C UCIOJIb30BaHUEM
aHAJIOrOBBIX NPHUOOPOB U JATUMKOB (PM3MUECKUX BEJIMYUH, CPABHUBATH
pe3yJbTaThl U3MEPEHUN ¢ YUETOM 3aJJaHHOU a0COTIOTHON MOTPEITHOCTH;
IPOBOANUTH MCCIEA0BAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKOMN BEIMUUHBI OT
OpPYyro C  UCHOJIb30BAaHUEM IMpPSMBIX HM3MEpPEHUN  (3aBUCUMOCTh
CONPOTHUBJIEHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOMAJAN IONEPEYHOrO
CEUEHHMS U Y/ICJIbHOTO COMPOTHUBIICHUS BEUIECTBA MPOBOJAHUKA, CUJIbI TOKA,
UIYIIEr0 4epe3 TMPOBOJAHMK, OT HANpsDKEHHsT Ha  IPOBOJHUKE,
UCCJIEIOBAHUE TIOCIENOBATEJIBHONO M  MApaJUIEIbHOTO  COEIMHEHMIM
MPOBOJHUKOB): TIJIAHUPOBATh HCCIEAOBaHUE, COOMpPATh YCTAHOBKY H
BBINIOJIHATh M3MEPEHHUsI, CleNys NpPEeIIO)KEeHHOMY IIaHy, (PUKCUPOBATH
pe3ynbTaThl TMOJIYYEHHOW 3aBUCUMOCTH B BHJE TaOMUIl M TIpapUKOB,
JienaTh BBIBOJIbI MO PE3YJIbTATAM MCCIIEIOBAHUS;



MPOBOJUTh KOCBEHHbIE U3MEpeHUs (U3nyecKkux BeaMUMH (ylaenbHas
TEIJIOEMKOCTh  BEIIECTBAa, COMPOTUBIECHUE TMPOBOJHMKA, paboTra U
MOIIIHOCTh 3JIEKTPUYECKOTO TOKA): IUIAHUPOBATh M3MEPEHHUs, COOUpaTh
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEIys MPEIIOKEHHON MHCTPYKIUH, U
BBIYUCIISITh 3HAYECHUE BEJIMUUHBIL;

COOJII0IaTh MpaBUJjIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpHBIM
000pyOBaHUEM;

XapaKTEepPU30BaTh MPHUHITUIBI  JEHCTBUS W3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOM Ha HMX ONUCAaHHUS (B TOM YHCIE:
CUCTEMa OTOIUIEHHSI JOMOB, TMTPOMETp, MapoBas TypOMHA, aMIIEpMETD,
BOJITMETP, CUETUHMK DSJIEKTPUUYECKOW HHEPTHUM, 3JIEKTPOOCBETUTEIIbHBIC
npuOOPHI, HArpEeBATEIbHbBIE AIEKTPOIIPUOOPHI (IPUMEPHI), JIEKTPUUECKUE
MPEIOXPAHUTEIH, DIEKTPOMArHUT, 3JIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3NYECKHX SIBJICHUN U HEOOXOIUMBIE
¢duznyecKkrue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIE TEXHUYECKHE YCTPONCTBA M HU3MEPUTEIIbHBIC
npuboOpsl MO CXeMaM ¢ CXEMaTUYHBIM PHUCYHKaM  (JKUJKOCTHBIM
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, IBUTATEIb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTaBISATH CXEMbI 3JIEKTPUUYECKUX
LEMEN C MOCIEN0BATEIbHBIM U MapasuIelIbHbIM COEAUHEHUEM 3JIEMEHTOB,
pasnuyasi yCIOBHbIE 0003HAYEHUS JIEMEHTOB DJICKTPUYECKUX IIETICH;
NPUBOJIUTL  MpUMEPhbl  (HaXOAuUTh  HUHPOpMAIUMIO O  MpUMEpax)
MPAKTUYECKOTO HCIMOIb30BaHUS (DU3MYECKMX 3HAHUUW B TIOBCEJIHEBHOM
XKU3HM 711 oOecrniedeHrsi 0€30MacHOCTU MpU oOpalieHuu ¢ npudopamu 1
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370POBbS M COONIOACHUS
HOPM 3KOJIOTUYECKOT'O MTOBEJAEHUS B OKPYIKAIOIIEH Cpele;

OCYUIECTBJISTh MOUCK HHPOpMALMK  (U3HUECKOTO COJEpKaHUS B
HNHTepHeTe, HAa OCHOBE HMEIOIIUXCA 3HAHUW W MYyTEM CpPaBHEHUS
JOTIOTHUTEBHBIX ~ MCTOYHUKOB  BBIJACIATH  HH(POPMAIIMIO, KOTOpas
SIBJISICTCSI IPOTUBOPEUNBON MITM MOXKET OBITh HEJIOCTOBEPHOM;
WCITIOJIB30BATh MPHU BHITIOJTHECHUH yUE€OHBIX 3aJjaHUN HAyYHO-TIOMYJISPHYIO
JUTEPATYpPy  (PU3NUECKOrOo  COJEpKaHMs, CIPaBOYHBIE MaTepHalbl,
pecypcebl cetu HTepHeT, BiaeTh NpuéMaMy KOHCIIEKTUPOBAHMS TEKCTa,
npeoOpa3zoBaHus UHPOPMAITUU U3 OAHON 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE MHCHMEHHBIE M KpPATKHE YCTHBIE COOOIICHMS,
0o006mass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COJlep)KaHUsl, B TOM 4YHUCJIE€ MYOJIMYHO TNPEACTaBIATH PE3yJIbTaThl
MPOEKTHOM WJIM HMCCIENOBATENbCKON NIEATETbHOCTH, NP 3TOM T'PAMOTHO



UCIIOJIb30BaTh M3YYEHHBIM TOHATHIHBIA anmapat Kypca (Qusukw,
COMPOBOXK/IaTh BHICTYIUICHHUE MPE3CHTAIINEH;

IpU BBINOJHEHUU YYEOHBIX MPOEKTOB W HCCIEAOBaHUN (U3UUECKUX
IPOLIECCOB paclpelesaTh OOA3aHHOCTH B TpPYIIE B COOTBETCTBUHU C
NOCTABJICHHBIMU 33/1a4aMH, CIEJIUTH 3a BBIIOJHEHUEM IUIaHa JEUCTBUI U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OIICHUBAaTh COOCTBEHHBIM BKJIaa B
NeSATEIbHOCTD TPYIIIbI, BEICTPaUBaTh KOMMYHUKAaTUBHOE B3aUMOJICICTBUE,
IPOSIBIISSE TOTOBHOCTH pa3peniaTb KOH(PIUKTHI.

K koHIy 00yuyeHus B 9 kJiacce npeaMeTHbIE pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUaIOIIUXCSI YMEHU:

UCIIOJB30BaTh TIOHATHUSA: CUCTEMAa OTCU€Ta, MaTepualibHas TOYKa,
TPaeKTOpHs, OTHOCUTEILHOCTh MEXAHWYECKOTO JBIKCHUS, Jedopmarius
(ympyras, mjgacThueckas), TPEHUE, IEHTPOCTPEMHUTEIBHOE YCKOpEHUE,
HEBECOMOCTh M MEPErpy3KH, LUEHTP THKECTH, aOCOIIOTHO TBEPIOE TEJIO,
HEHTP TSDKECTH TBEPJOTO Tesa, paBHOBECHE, MEXaHHUYECKUE KOJIeOaHus U
BOJIHBI, 3BYK, MH(Pa3ByK U YJIbTPa3BYK, AJIEKTPOMATHUTHBIC BOJIHBI,
IKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U J1alIbHO30PKOCTD,
CHEKTpPbl UCIYCKaHUS U MOTJIONICHUs, aib(a, OeTa- U raMma-u3IydeHus,
W30TOIIbI, SiFIEpHAsl SHEPTETHKA;

paznuyaTh SIBJICHUS (PAaBHOMEPHOE U HEPaABHOMEPHOE MPSIMOJIMHEHHOE
JBIDKEHUE, PaBHOYCKOPEHHOE TMPSIMOJIMHEMHOE JBIKEHHE, CBOOOJHOE
NaJIcHUE TeJl, PABHOMEPHOE JBUKEHUE MO OKPYKHOCTH, B3aUMOJICHCTBUE
TeJ, PEaKTUBHOE JBUKEHUE, KOJeOaTeIbHOE JBHXEHUE (3aTyXarolue U
BBIHYKJIEHHbIE KOJI€OaHUs), PE30HAHC, BOJHOBOE JABW)XEHHE, OTpPaKEHHE
3ByKa, MNPSIMOJIMHEHHOE pacIpOCTPaHEHUE, OTPAXEHHUE U TPEIOMIICHUE
CBETa, OJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3jioKeHUE OeJIoro cBeTa B
CIEKTp U CJOXXEHUE CHEKTPAJIbHBIX I[BETOB, JUCIEPCHUS CBETa,
€CTEeCTBEHHAsl PaJUOaKTUBHOCTb, BOSHUKHOBEHUE JMHEWUYATOTO CIEKTpa
U3ITyYEHHUsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBIICHNUE;

pacmo3HaBaTh TPOSBICHHE W3YYCHHBIX (PU3MYECKUX SBICHUN B
OKpY)XarolieM Mupe (B TOM uuclie (Pu3nuecKkue SBJICHUS B MPUPOJIE:
MIPUJIMBHI U OTJIUBBI, IBUXKeHUE TU1aHeT COJIHEUHOW CUCTEMBI, PpEaKTUBHOE
JIBH)KCHUE JKUBBIX OPraHU3MOB, BOCIPUSITHE 3BYKOB IKHUBOTHBIMH,
3eMIJIETPSICEHUE, CEUCMUYECKHE BOJIHBL, IIyHaMH, 3XO0, I[BE€Ta Tell,
ONTUYECKUE SIBJICHUS B MPUPOJIC, OMOJIOTUYECKOE AEHCTBHE BUAUMOTO,
yIbTPpaduOIECTOBOTO U PEHTTCHOBCKOTO M3JYyYCHHM, €CTECTBEHHBIN
paavoaKTUBHBIA (POH, KOCMUYECKHE Jy4H, PaJUOAKTUBHOE H3ITyUEHUE
NPUPOJIHBIX MHUHEPAJIOB, JIEMCTBUE PAAUMOAKTUBHBIX H3JIyYEHUNH Ha



OpraHu3M 4eJioBeKa), MpH ATOM MEPEBOAUTH MPAKTUYECKYIO 3aJady B
y4eOHYI0, BBIACNATH CYIIECTBEHHBIE CBOMCTBa (MpU3HAKH) (DU3UYECKUX
SIBJICHUU

ONKCHIBATh U3YyYEHHBIE CBOMCTBA TEN U (PU3NYECKUE SBJICHHS, UCIOIB3YS
¢usznyeckue BENUYMHBI (CpeHSs W MTHOBEHHAs CKOPOCTh Tella IpHU
HEPAaBHOMEPHOM JBWKCHHHM, YCKOPEHHE, NEPEMEIICHUE, IMyTh, YIJIOBas
CKOpPOCTb, CHJIa TPEHHWS, CHJIa YIPYTrOCTH, CHJIA TSKECTH, YCKOPEHHUE
CBOOOJHOIO TMAaJEHUs, BEC Tela, HUMIYJbC TeJla, HMIIYJIbC CHJIBI,
MEXaHW4YecKas paboTa W MOIIHOCTb, TOTEHIMANbHA JHEPIrusl Tena,
MIOAHATOTO HAJ MOBEPXHOCTBIO 3EMJIM, ITOTEHUHUAJIbHAS JSHEPIUSA CKATOU
IPYXXUHBI, KHHETHYECKash SHEPrus, IOJHAs MEXAaHW4YecKas SHEpIus,
NEPUOJ U YacTOTa KoieOaHul, JUIMHA BOJIHBI, TPOMKOCTb 3ByKa U BbICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeNIb MPEIIOMJICHUS CPEAbl), TP OMUCAHUU
NPaBUIBHO TPAaKTOBaTh (PU3MUECKUI CMBICT HCIOJIb3YEMBIX BEIUYMH,
0003HAUYEHUS M EIUHUILBI (PU3NYECKUX BEIMYMH, HAXOJUTh (HOPMYIIHI,
CBSI3BIBAIOLIME JAHHYIO (PU3WYECKYIO BEJIMUYMHY C APYTUMHU BEJIMYHMHAMH,
CTPOUTDH rpaPUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3HUECKUX BEJINYMH;
XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SBICHUS M IPOLECCHI,
WCIIOJNB3Yysl 3aKOH COXPAHEHHWsI DHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUS,
IOPUHIUI CYNEPHIO3ULIUA CWJI, IPUHLUI OTHOCUTEIbHOCTH [ amwies,
3aKkOoHbl HbIOTOHA, 3aKOH COXpAaHEHUs MMITYJIbCA, 3aKOHBI OTPAXKEHUS U
IIPEJIOMIIEHUS CBETA, 3aKOHBI COXPAHEHHMS 3apsJ0OBOTO U MACCOBOT'0O UHCEI
IpU SIIEPHBIX PEeaKUuusAX, NPU 3TOM J1aBaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA U 3aIIMChIBATh €70 MaTEMATUYECKOE BBIPAKEHUE;

OOBSICHATh (PU3NYECKUE TPOLECChl U CBOMCTBA T€J, B TOM 4YHCIE U B
KOHTEKCTE CHUTyalluid NPaKTUKOOPUEHTHUPOBAHHOI'O XapaKTEPA: BBISABIIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBICHEHHUE U3 2—3 JOTUYECKUX
IIaroB C ONOpOW Ha 2—3 M3Y4YEHHBIX CBOMCTBA (PU3MUECKHUX SIBICHHIA,
(bu3znyeCKuX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarh pacy€THbIe 3amaud  (omMparolmuecs Ha CcucteMy wu3  2-3
YpaBHEHHUI), UCTIONB3Ys 3aKOHBI U (POPMYJIBI, CBA3BIBAIOIINE (DHU3HUECKUE
BEJIMUMHBI: HA OCHOBE aHaju3a YCJIOBHSA 3aJauyM 3aIllChIBATh KPaTKOE
YCIIOBUE, BBISBIIATH HEJOCTAIOUIME WJIM M30BITOYHBIE J1aHHbIE, BHIOUPATh
3aKOHBI U (HPOPMYIIbI, HEOOXOAUMBIE JIJISl PELICHHUs], TPOBOAUTH PACUEThl U
OLICHWBAaTh PEAJMCTUYHOCTh TOJYYEHHOTO 3HaueHus (usmueckon
BEJIUYMHBL;

pacno3HaBaTh NpPOOJIEMBbI, KOTOPbIE€ MOXHO pEUIUTh MpPU OMOIIU
(buU3MYEeCKUX METOOB, HCIOJb3ys ONHCAHWE HCCIEHOBaHUS, BBIIEIATH
IIPOBEPSAEMOE  INPEANOJIOKEHNE, OLEHUBATh IPABWIBHOCTh IMOPsAJIKA



NPOBEJCHUS  HMCCIICJOBAHUS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
Pe3yNIbTaThl HAOIIOICHUH U OTBITOB,;

IPOBOJANUTH OMBITHl MO HAOMIOACHUIO (U3MYECKHX SIBICHUN WK
¢usznyecKkux CBOWCTB Ted (M3ydeHHE BTOpOro 3akoHa HproToHa, 3akoHa
COXPaHEHHUSl HHEPrUH, 3aBUCHUMOCTh NEpHUOAa KoJeOaHUN NPYKHMHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTATYIBI MaJIBIX KOJICOaHWH, PSIMOIMHEHHOE PpacIIpOCTPAHCHHE CBETA,
pas3ioxeHne Oeloro CBeTa B CIEKTP, U3YUCHHE CBOMCTB M300paKCHHS B
IUIOCKOM 3€pKajie M CBOMCTB H300pa)KeHHsI TMpeaMeTa B coOuparomien
JuH3e, HAOMIOJEHUE CIUIOIIHBIX W JUHEHUYaThIX CHEKTPOB H3IIYYCHHUS):
CaMOCTOSITENILHO ~ COOMpaTh yCTaHOBKY U3 H30bITOYHOro Habopa
o0OpyZOoBaHUsl, ONUCHIBATH XOJI OMbITAa W  €ro  pe3yJbTaThl,
bopMyIUpOBaThH BBIBOBI,

IPOBOANTH MPU HEOOXOAMMOCTH CEPHUIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpeqHee 3HAaueHHE U3MepsAeMOll BelIMuuHBl ((POKYCHOE paccTOsHUE
coOuparoiel JUH3bl), OOOCHOBBIBATH BBIOOp crHocoba HU3MEpPEHUs
(M3MepUTENBHOTO MPUOOpa);

IPOBOANTH HCCIEAOBAHME 3aBUCHUMOCTEH (M3MUECKUX BEIMYHUH C
UCIIOJb30BAaHUEM TPSMBIX H3MEpPEHUH (3aBUCUMOCTb MYTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JIBKEHUHM 0O€3 HadalbHOM CKOpPOCTH, MEepUoja
KOJIeOaHWI MaTeMaTH4eCKOr0 MAasTHHKA OT JUIMHBI HUTH, 3aBUCUMOCTH
yria OTpakeHUs CBETa OT yria MaJCHUs W yria MPEeIOMJICHHs OT yIJia
NaJicHnus): IUIAHUPOBATh HCCIENOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pE3yNbTaThl MOJYYEHHOW 3aBUCHMOCTH
bu3nUecKuX BEIUYMH B BHUAC TAOJUIl UM TPAPUKOB, JI€TIaTh BBIBOJIBI IO
pe3yibTaTam UCCIeI0BaHuUS,

MPOBOJUTh KOCBEHHBIC HW3MEPECHHS (U3MUYECCKUX BEIWYUH (CPEIHSSI
CKOpPOCTh M YCKOpDEHHE Tela TpU pPaBHOYCKOPEHHOM JBWKCHHH,
YCKOpPEHHE CBOOOJHOTO MaeHUsl, KECTKOCTh MPY>KUHBI, KOIDPUITUEHT
TPEHUSI CKOJBKECHUS, MEXaHWYecKas padoTa M MOIIHOCTh, YacTOTa M
nepuosi KojeOaHWii MaTeMaTH4eCKOro W MPYKUHHOTO MAasTHUKOB,
ONTHYECKas CWiIa CcoOMparoniel JIMH3bL, PAJAMOAKTUBHBIN  (OH):
IUTAHUPOBATh HM3MEPEHUs, COOMpaTh JKCIEPUMEHTANBHYIO YCTaHOBKY U
BBHITIOJIHATh U3MEPEHUS, CIICIys MPEIJIOKECHHON WHCTPYKIIUHU, BBIYUCIIATH
3HAUYCHUE BEJIMUYMHBI M aHAIM3UPOBATH MOJYYCHHBIC PE3YIbTAThI C YIETOM
3aJJaHHOW TTOTPEITHOCTH NU3MEPEHU;

cOOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpHBIM
000py1I0BaHUEM;



e pa3nMuyaTh OCHOBHbIE IPU3HAKM H3YYEHHBIX (U3MUECKUX MOJEIIEH:
MaTepuagbHas TOUYKa, aOCONIOTHO TBEPJOE TENO, TOUYEHHBI HCTOUHUK
CBETa, JIy4, TOHKas JIMH3a, IUIAHETapHas MOJENb aTOMa, HYKJIOHHas
MO/I€JIb AaTOMHOTO SI/1pa;

e XapakTepH30BaTh MPHUHIMIBI JEHCTBUS HM3YyYEHHBIX MPUOOPOB W
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha HX ONHUCaHUsA (B TOM YHUCIIE:
CIOUAOMETP, JAaTYUKU IIOJOKEHMsI, PACCTOSHMS W YCKOPEHHs, PpaKeTa,
9XOJIOT, OYKH, TMepHuckor, ¢oToannapar, ONTHYECKHE CBETOBO/IBI,
CHEKTPOCKOMN, JO3UMETp, Kamepa BuiabCoHa), HCHONB3YysS 3HAaHUA O
CBOMCTBaX (PHU3MYECKUX SBICHUA UM HEoOXoauMmble (U3HUECKUE
3aKOHOMEPHOCTH;

e HCIIOJB30BATH CXEMBI U CXEMAaTHUYHbIE PUCYHKH W3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTENIbHBIX NPUOOPOB M TEXHOJOTMYECKHUX IPOLECCOB
OpU pEHIeHUH Y4YeOHO-IPAaKTUYECKHUX 3a7ad, ONTHYECKHE CXEMbI IS
NOCTPOEHUS N300paKEHHH B IIJIOCKOM 3epKajie U coOuparoniei JuH3e;

e IPUBOIUTH MNpUMEPbl  (HAXOAUTh HUH(POPMALUIO O  IpHUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUs (PU3MUECKUX 3HAHUW B IOBCEIHEBHOU
XKU3HH I oOecrniedeHrsi 0€30MacHOCTU MpU oOpalieHuu ¢ mpudopamMu 1
TEXHUYECKUMU YCTPOWCTBAMM, COXPAHEHHS 30pOBbSI M COONIOACHUS
HOPM 3KOJIOTUYECKOTO ITOBEJAEHUS B OKPYKAIOLIEH Cpene;

e OCYIIECTBIATH MOUCK HWHMOpMAIUU (DUIUIECKOTO COACpPKAHUSI B
HNHuTepHeTe, caMOCTOATENBHO (HOPMYIUPYS MOUCKOBBINA 3apOC, HAXOAMUTD
NyTH ONpPEAENICHUs TOCTOBEPHOCTH MOJYYEHHONW MH(OpPMALMK HA OCHOBE
UMEIOIINXCS 3HAHUM U TOTIOJTHUTEIbHBIX UCTOUYHUKOB;

e HCIOJIb30BaTh MPH BBINOJHEHUH YYEOHBIX 3aJaHUN HAay4YHO-TIOMYJISPHYIO
JAUTepaTypy  (PU3MYECKOro CcoAepXaHHs, CIPaBOYHbIE MaTepHalbl,
pecypcbl cetu HTepHeT, BiaeTh NpUEMaMy KOHCIIEKTUPOBAHMS TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;

e CO37aBaTb COOCTBEHHbIE NMUCHMEHHBIE U YCTHBIE COOOIIECHHS Ha OCHOBE
uHGOpMAllMU U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKaHMS,
nyOIMYHO TPEACTAaBIATh PE3yIbTaThl IPOEKTHOM WM UCCIEI0BATENbCKON
NEeATEeIbHOCTH, TMpPU 3TOM TPAMOTHO  HCIOJb30BaTh  HM3yYEHHBIN
NOHATUUHBIN anmapar W3y4yaeMoro paszaena (U3UKA U CONPOBOXKIATh
BBICTYIUICHHE TIpe3eHTalel ¢ y4éToM ocoOeHHOCTEeH ayauTOpuu
CBEPCTHHUKOB.

TEMATNYECKOE IINIAHUPOBAHHUE
7 KIIACC
‘ Ne

HaumeHoBaHue pa3jiesioB U ‘ KounyecTBO 4acoB DJIeKTPOHH




TeM NpPOrpaMMbl

(uudposbie

n Beero Koutpoabn [MpakTHyeck oOpa3oBare
/ ble paboThI ue padboTnbl pecypchl
n
Pazgen 1. ®usuka u €€ poJib B MO3HAHUU OKPYKAKIIEr0 MUPa
1 bubnnoTeka
1' ®du3zuka - HaykKa 0 Ipupoae 2 https://m.edst
194
1 bubnmorexka
2' du3nYECKUE BEITNYNHBI 2 1 https://m.eds
194
1. EcrecTtBeHHOHAYUYHBIN METO bubnmorexa
3 I 2 1 https://m.edsc
194
Hroro o pasneny 6
Pa3zgea 2. [lepBoHayaibHbIE CBeIEeHUS 0 CTPOEHUH BellleCTBA
5 bubnuoreka
1 CrpoeHue BemiecTBa 1 https://m.edst
194
. bubnuoreka
2. JIBr>xeHne U B3aUMOICHCTBHUE 5 1 httos://m.eds
2 YaCTHII BEIIECTBA :
194
2. ArperaTHble COCTOSTHUS bubnmorexa
3 BEIllECTBA 2 Bt /A, ey
194
Hroro no pazneny 5
Pasznen 3. /IBuskeHue U B3auMo/ieiicTBHE Tel
3 bubnmorexka
1 MexaHn4ecKkoe JIBHKEHHUE 3 https://m.edst
194
3 bubnuoreka
5 Wuepuus, Mmacca, MIOTHOCTD 4 1 https://m.edst
194
3 bubnmorexka
3' Cuna. Buap cun 14 1 2 https://m.edst
194
Hroro no paszneny 21
Pa3nen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
4 Jasnenue. Ilepenaua bubnuoTtexa
1' JIaBJICHUS TBEPJBIMU TEJIAMH, 3 https://m.eds
KUJIKOCTIMH U Ta3aMH 194
4, JlaBIIeHHE )KUIKOCTH 5 Bubnnorexa
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2 https://m.edst
194
bubnnoTeka

4.

3 ATMochepHoe 1aBlICHHE 6 https://m.edsc
194

. bubnmorexka

4, JleiicTBUE KUJKOCTH U Ta3a Ha 7 1 3 httos://m.eds:

4 NOrpyXEHHOE B HUX TEIIO 527

Uroro no pazueny 21
Pa3nes 5. PaGora m MOIIHOCTD. JHepIrus

5 bubnmorexka

1' PaGora 1 MOLTHOCTE 3 1 https://m.edst
194

5 bubnuoreka

2' [IpocTeie MexaHU3MBbI 5 1 https://m.edst
194

5 bubnmotexka

3' MexaHuuecKkasi SHepTrus 4 1 1 https://m.edsc
194

Htoro no pazneny 12
PezepBHOE BpeMms 3
OBIIEE KOJIMYECTBO YACOB 68 3 12
1O ITPOTPAMME
8 KJIACC
Ne KounyecTBO 4acoB
JICKTPOHHBI
. HaumeHoBaHue pa3ie/ioB KonTpobn Mpakrieck (undposbie)
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pecypcsl
n
Pa3nen 1. TenJioBbie siBJIEHUSA
. bubanoreka L
1. CtpoeHue u cBoiiCcTBa
7 https://m.edsoo
1 BEIECTBA
ce
bubnunoreka L
1.
5 TemnoBbie poriecchl 21 1 5 https://m.edsoo
ce
Hroro no paszneny 28
Pa3zgea 2. diekTpruyeckne 1 MAarHUTHbIE SIBJICHUSA
2. DneKTpuYecKue 3apsiabl. 7 1 bubnmoreka L
1 3apspKeHHBIC Tela U UX https://m.edsoo
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B3aUMOJICVICTBUE ce
. bubnunoreka L
2. ITocTossHHBII
. 20 1 7 https://m.edsoo
2 AIEKTPUIECKUI TOK co
2 BubGnuoreka L
3' MarauTHeble IBJICHUSA 6 1 1.5 https://m.edsoo
ce
Bubmanoreka L
2. DneKTpoMarHuTHas
4 https://m.edsoo
4 WHITYKITUS
ce
Hroro mo pazneny 37
PezepBHOE Bpems 3
BIIEE KOJIMYECTB
OB 0 CTBO 68 3 14.5
YACOB I10 [TIPOI'PAMME
9 KJIACC
Ne KoanuecTBo 4acoB
DJIEKTPOHHBI
HaumeHoBaHue pa3ieioB (undposBbie)
n KonTpoabu IMpakTuyeck
H TeM MPOrpaMMbl Bcero oOpa3oBare.
/ ble padoThl He padoTsbl
pecypcsl
n
Pa3znen 1. MexaHuuyeckue siBJIeHHUS
Bubmnoreka L
1. MexaHuueckoe IBMKEHUE
10 1 https://m.edsoo
1 U CIIOCOOBI €r0 OIMUCAHUS o6
1 buommoreka L
2' BsaumoneiicTBue Ten 20 1 3 https://m.edsoo
ab
Bubmnoreka L
1.
3 3aKOHBI COXPAHEHUS 10 3 https://m.edsoo
ab
Hroro 1o pasuery 40
Pa3gen 2. MexanudecKue KoJ1e0aHus U BOJHBI
Bbubnnoreka L
2.
1 MexaHuueckue KoJjiebanus 7 3 https://m.edsoo
ab
Bubmnoreka L
2. MexaHndeckie BOJIHEL.
8 1 3 https://m.edsoo
2 3ByK
ab
Uroro no pazueny 15

Pa3zgea 3. DiieKTpOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJHBI
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bubnmoreka [
3. DNEeKTPOMarHuTHOE TOJIE U
6 2 https://m.edsoo
1 AJIEKTPOMArHUTHBIE BOJIHBI 26
Htoro mo pazneny 6
Pa3gen 4. CBeToBbIe IBJICHUSA
4. 3aKOHBI pacpoCTPaHEHUS bubmmorexa [
6 2 https://m.edsoo
1 cBeTa
a6
bubnmoreka [
4. JIMH3BI ¥ ONITUYECKHE
6 3 https://m.edsoo
2 PUOOPHI
a6
bubnuoreka L
4. Pasnoxxenue 6emoro cBera
3 2 https://m.edsoo
3 B CIIEKTP
a6
Wroro no pazneny 15
Paszgea 5. KBanToBble siBJIeHUA
5 Hcnyckanue u bubnnoreka L
1' HOTJIONIEHHE CBETA 4 1 https://m.edsoo
aTOMOM a6
5 bubnuoreka L
2' CtpoeHue aTOMHOTO sijIpa 6 1 https://m.edsoo
a6
5 bubnuoteka L
3' SnepHble peakuu 7 1 1 https://m.edsoo
a6
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Pa3nea 6. [loBTOpuTEe1bHO-00001IIAK0IIM I MOAYJIb
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¢usuku 3a 7-9 Kiacc a6
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OBIUIEE KOJIMYECTBO 102 3 97
YACOB I10 TTPOTPAMME
IMOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC
N KoanuectBo yacos Jara ek
Tema ypoka Beero Konrtpoas IIpakTH4ec H3Y4eH uudgp
1 HbIE KHe padoTel | HA o0pa3
/ padoThI ble pe
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®u3nka — HayKa 0 IpUpo/e.
SIBneHus mpuposl

duznueckue ABICHUI

®uznyecKue BEINYMHbI U UX
U3MepeHue

Ypok-uccienoBanue
"NU3Mepenne TeMieparypbl
IIPU OMOIIH >KUIKOCTHOTO
TEPMOMETpA U AaTYUKA

TeMneparypol"
Metoabl HAy4HOTO MTO3HAHMS. Buomy
Ornucanne GpuU3NIeCKUX LIOK
SIBJICHU C MIOMOIIBIO https://
Mojene [ff09f7
Ypok-uccienoBaHue
"[IpoBepka runoTe3bl:
JaJIbHOCTH I10JIETA LIApUKa,
MYIIEHHOTO TOPU30HTAIBHO,
TeM OoJIbIIe, YeM OOJIBIIE
BBICOTA ITycKa"
bubny
Crtpoenue BemectBa. OMBITHI, OK
JTIOKa3bIBAIOIIUE JUCKPETHOE 1
https://
CTPOCHHUE BEIEeCTBA Iff09fe
bubny
HOK
JIBuKeHHe 4acTUIl BEUIeCTBa
https://
/ff0a01
Vpoxk-uccnenoanue «OMbIThI
M0 HaOJIIOICHUIO TEIUIOBOTO
pacuIupeHusl Ta30B»
ArperaTHbpie COCTOSTHHS
BEIIECTBA
Oco0eHHOCTH arperaTHbIX
N bubny
coctosiHU# Boibl. O000IIeHNE .
1o pazjaeny E y
ttps:
«[lepBoHauUaTbHBIC CBEACHHUS /080>
0 CTPOEHUU BELIECTBA»
MexaHndeckoe IBIKEHIE. Bubmy
PaBHOMEpHOE 1 HOK
HEPAaBHOMEPHOE JBUKECHHUE https://
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[ff0a0%

bubny

Cxkopoctb. Enunuribt L[HOK

CKOPOCTH https://
[ff0a07
bubnm

Pacder nmytu 1 BpeMeHun HOK

JIBIDKECHUSA https://
[ff0a0z
bubny

WNuepuusa. Macca — mepa [HOK

WHEPTHOCTH TEN https://
[ff0a0c
bubny

IImoTHOCTH BemecTBa. Pacuer

Macchl 1 00beMa Tella 1o ero LOK
https://

IJIOTHOCTH [f0a0f

JlaGopaTopHnas pabota

«Onpeznenenue MIOTHOCTU

TBEPIOTO TETA
bubny

Pemenue 3ana4 o reme LHOK

"[ImoTHOCTH BemiecTBa" https://
[ff0alz

Cuita Kak XapakTepUCTHKa

B3aumozeiicTaus ten. Cuiia

ynpyroctu. 3akoH ['yka

JlaGopaTtopHnast pabota

«M3y4yeHne 3aBUCUMOCTH

pacTsbkeHus (nepopmanun)

MPY>KUHBI OT MPUIOKEHHON

CHUJIBI»

[[Bnenue TsroTenus. Cuia

TSKECTU

CBsI3b MEXY CHIION TSKECTH bubny

1 Maccol Tena. Bec tena. HOK

Pemrenue 3agad mo reme https://

"Cua TsxecTn" [ff0al7
bubnm

Cwita TSKeCTH Ha JpYTrux

ia"erax. Guznueckue LOK
https:/

XapaKTEPUCTUKHU TJIAaHET /ff0aLr
bubny

N3mepenue cun. JJlunamomerp HOK

https://



https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc

[ff0al&

bubny
Bec Tena. HeBecomocTh HOK
https:/
[ff0al7
CroxeHue AByX CHII, Bubny
HaIIPaBJICHHBIX 10 OJJHON [HOK
npsMoii. PaBHonieiicTByo1mast https://
CHIT [ffOala
Pewenue 3amay no reme
"PaBHOelicTBYIOIIAA CHT"
bubnm
Cuiia TpeHus u €€ BUJBL. IHOK
Tpenue B mpupoje U TEXHUKE https://
[ff0alk
JlaGopaTtopHnas pabota
«3y4yeHue 3aBUCUMOCTH Bubmny
CUJIBI TPEHUS CKOJIbKEHUA OT IHOK
CUJIBI JABJICHUS U XapaKTepa https://
COIPUKACAIOIIUXCSI [ff0alc
ITOBEPXHOCTEMN
Pewenue 3anay Ha
onpeieseHue
PaBHOICHCTBYIOLIECH CUIIBI
Pewenue 3amau no remam: bubny
«Bec Tenay, «I'paduueckoe HOK
n3o0paxkeHue cmny, «CHiiby, https://
«PaBHOJIEHCTBYFOIIAST CHIT» [ff0alc
KonTponbhas pabota no
teMaMm: «MexaHudyeckoe
JIBUKEHUE», «Macca,
IJIOTHOCTBY, «Bec Tenay,
«I"padunueckoe nzo0paxkeHme
cuiy, «CHITBD»
Jasnenue. CriocoObl Bt
YMEHBIIECHUS U YBEITHYCHHS HOK
JIaBJICHUS ?f_tftc;aSL:Z/(/Z
JaBnenue raza. 3aBUCUMOCTb buty
JaBJIeHUs ra3a oT 00bEMa, HOK
https:/
TEeMIIepaTyphl 1022
Ilepenava naBneHus bubny
TBEPABIMH TEJIAMH, 1HOK



https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a2376

SKUIKOCTSIMU U ra3aMu. 3aKoH

https://

IMackans [ff0a2:
bubnm
3 JlaBieHue B KHUIKOCTHU U rase, OK
BBI3BAHHOC JICHCTBUEM CHIIBI 1
6 https://
TSKECTH 1027
bubny
Pemenue 3agau no reme
3 HOK
«/laBneHue B KUAKOCTU U
7 https://
raze. 3akoH [lackamns» /00
bubnm
3
3 CooOmaronuecs COCyIbl E[tof P
[ff0a2¢
bubny
3 y [IOK
['unpaBnuyeckuit mpecc
9 https://
/ff0a31
4 Manowmetpsl. [lopriHeBoit
0 JKUJKOCTHBIN HacocC
bubny
4 ATtMocdepa 3emnu u HOK
1 MPUYMHBI €€ CYIIECTBOBAHUS https://
[ff0a2k
bubny
4 Bec Bo3nyxa. ATmMochepHoe HOK
2 JaBJIEHNE https://
[ff0a2k
bubnu
4 W3mepenune atMochepHOro LHOK
3 nasienus. Oneit Toppuuenn https://
[ff0a2c
bubnu
4 3aBUCUMOCTH aTMOC(HEPHOTO OK
JTABJICHHSI OT BBICOTHI HAJT 1
4 https://
YPOBHEM MOPS 1ff0a2f
bapomerp-anepounn Buom
4 POMETpmaHEPOTiL ITOK
ATMocdepHoe TaBlieHne Ha
5 https://
pa3IMYHBIX BBICOTaX 1ff0a2f
4 Pemenne 3agau o teme "
6 ATmocdepHoe naBieHue"
4 JleicTBUE )KUJAKOCTH U Ta3a Ha bubmny
7 MOTPYXEHHOE B HUX TEJNO. HOK
ApxumenoBa cuia https://



https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276

[ff0a3Z

JlaGopaTtopHnas pabota

bubnm
«Omnpenenenue

4 y OK
BBITAJIKUBAIOIIECH CHITBI, 1

8 y . https://
JIEMCTBYIOIIEH Ha TeJO, /7083
MOTPY>KEHHOE B KUJKOCTbH)

JlabGopaTtopHnas pabota 1o
bubnm
teme «VccnenoBanue

4 {08
3aBHCHMOCTH Beca Tela B 1

9 . y https://
BOJI€ OT 00bEMA MOTPYKEHHON /ff0a3"
B )KHMJIKOCTb YaCTH TeJIa» -

bubnm

5
[LraBanue Ten HOK

0 https://

[ff0a3a
JlaGopaTtopHnas pabota
"KoHcTpynpoBanue

5 apeoMeTpa uiu 1

1 KOHCTPYHUPOBAHUE JIOJIKU U
OIpeNIeIIeHnE €€
rpy30H0abEMHOCTH"

Pemenue 3agau no remam:
bubny
«IInaBanue cynos.

5 HOK
BoznyxomnnaBanue»,

2 https://
«/laBneHne TBepabIX TET, 1££033¢€
JKUJKOCTEN U Ta30B»

5 KonTponbhas pabota no teme

3 «/laBieHne TBEpBIX TET,

JKUJIKOCTEN U Ta30BY»
bubnm

5
Mexanunueckasi pabota HOK

4 https://

[ff0a3f
bubny

5 MomnocTts. EquHunsl IHOK

5 MOIIIHOCTHU https://

[ff0a3f

5 VYpoxk-uccnenosanue "Pacuér

5 MOIIIHOCTH, Pa3BUBAEMOI Npu 1
noAbEME I10 JIeCTHUIIE"

5 [Ipoctrie MexaHU3MBI. Phruar.

7 PaBHOBecue cui Ha pblyare

5 Pbruaru B TexHuke, ObITY U 05 bubny

8 | mnpupoze. JlaboparopHas ' LIOK



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

pabota «lccrnenoBanmne

https://

YCIIOBHI paBHOBECHSI pbIyara [ff0a47
Pemenue 3amay mo reme bubay
«Y cI10BUsL paBHOBECHS LIOK
pbIyara» s/
[ff0a4¢
KoaddumuenT nonesnoro
JECUCTBUS MEXaHU3Ma.
JlaboparopHas paboTa 0.5
«M3mepenne KIIJI HaknoHHOU
MIJIOCKOCTH
bubny
Pemenue 3agad mo reme IHOK
"Pabora, momuocts, KITJT" https://
[ff0a4c
MexaHudeckas SHEPTHsl. bubiy
Kunernueckas u &
MOTCHITMATbHAS DHEPTHUS ff0adz
bubny
3aK0oH COXpaHEHUs HOK
MEXaHUYECKON IHEPTrUn https://
[ff0a4:
YPpOK-3KCIIEpUMEHT IO TEME
"JKcrnepuMeHTaIbHOE
ompeieJieHue U3MEHEHUS
KUHETUYECKON U 1
MOTEHIMATBHON SHEPTUH MPU
CKaTBIBAHHMH TeJIa 110
HaKJIOHHOM MI0CKOCTH"
KonTponbhas pabota no teme
«PaboTa 1 MOIITHOCTb.
OHeprus»
PesepBHbIii ypok. Pabota ¢ bubay
TEKCTaMH 110 TeMe iﬁ
" " :
MexaHndeckoe OBIKEHIE /f0ade
PesepBHblit ypok. Paborta ¢ bubnp
TekcTaMu 110 TeMme "'JlaBieHue ITOK
TBEPABIX TEN, )KUAKOCTEN U https://
rasos" [ff0a4f

PesepHblit ypok. Pabora ¢
TekcTamu 1o teme "Pabora.
MoiHoCTb. DHEprus"



https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a4ffe

OBIIEE KOJIMYECTBO YACOB

CrocoObl N3MEHEHNS

[10 ITPOIT'PAMME 08 3 12
8 KIIACC
Ne KosmuecTBo yacos
Jlara ek
n KonTpoisn uudp
/ Tema ypoka Beero _ IIpakTnyec U3y4eH obpa
KHe padoThl | HA
n padoThI ble pe
OCHOBHBIE TIOJIOKEHUS bubm
1 MOJIEKYJIIPHO-KUHETUYECKON 1 IHOK
TEOPHUH U UX OIBITHBIE https:/
MOJITBEPKICHUS [ff0a5:
5 Macca u pa3mep aTOMOB U 1
MOJIEKYI
Mopaenu TBEPAOro, JKUAKOTO U bubm
3 razoo0pa3HOro COCTOSIHHI 1 HOK
y https:/
BeIleCTBa 05
OO0BsicHEeHHE CBOWCTB
TBEPIOTO, )KUJIKOTO 1
4 ra3000pa3HOro COCTOSHUHN 1
BEIL[ECTBA Ha OCHOBE
MOJIOKEHUN MOJIEKYJIIPHO-
KMHETUYECKOU TEOPUH
bubr
5 Kpucrannnueckue n 1 HOK
amopdHbIe Tena https:/
[ff0a5¢
CmauuBaHue u bubm
6 KaIMAJUISIPHOCTb. 1 iﬁi
[ToBepXHOCTHOE HaATSKEHUE 035!
bubr
7 TennoBoe pacmupenue u 1 LIOK
C)KaTHe https:/
[ff0abs
Temneparypa. CBs3b
8 TEMIIEPATYPHI CO CKOPOCTHIO 1
TETIJIOBOTO JIBMKEHUS YaCTHI]
9 Buytpennsis sueprus. 1 bubmr

[MIOK



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5a26

BHYTPEHHEHN 3HEPruu

https:/

[ff0a5¢
Bbubm
Buns! Tenonepenaun LIOK
https:/
/ff0ab:
VYpok-koHpepeHus
"IIpakTHueckoe bubm
HCTI0JIb30BAHUE TETIOBBIX HOK
CBOMCTB BEIIIECTB U https:/
MaTE€pUAJIOB B LENAX [ff0ab!
sHeprocoepekeHus"
bubm
KonmuecTBo TEILIOTHI. IHOK
YV nenpHas TEIJI0EMKOCTh https:/
/ff0ab!
bubm
YpaBHEHHE TEIJIOBOTO OK
bananca. TemiooOMeH U ﬁt )
ps:
TEIJIOBOE PAaBHOBECHE /fan?é
JlaGopaTopHnas pabota
n BI/I6JH/
HccnenoBanue siBiIcHUS
HOK
Ter000MeHa npu
CMEIIMBAHUH XOJIOJHOMN U hittps:/,
B )i\ [ff0ab:
ropsiueit BojbI"
Pacuer konngecTBa TEIIIOTHI,
HEOOXOIMMOrO0 ISt
HarpeBaHus Tela u
BBIJICTISIEMOTO UM TIPH
OXJIAKICHUH
JlaboparopHas paboTa BI/(I;SIJ(H
"Onpenenenue yueiabHOU 1
TEIJIOEMKOCTH BemecTna" hitps:/
H [ff0as!
bubm
DHeprus TommBa. Y iejabHas HOK
TEIUIOTa CropaHus https:/,
/ff0a7l
bubmy
[InaBneHue u oTBEpACBaHHE OK
KPUCTALITMYECKHX Tell. 1
VY nenbHas TEII0Ta IIaBICHUS https./,
g [ff0ar:
JlaGopartopHas paboTa bubm
"Onpenenenue yueiabHOU HOK

TEIJIOTHI IUIAaBJICHU JIpaa"

https:/



https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe

[ff0ar:

bubmy
[TapoobpazoBanue u [IOK
KoHAeHcanus. Mcnapenue https:/
[ff0a7:
Kunenue. Y nenbHas Temiora Eubs
HnoII
napooOpa3zoBaHus U OK
KOHJICHCAIlMH. 3aBUCUMOCTh 1 _
TeMnepaTypbl KUIICHHUS OT hitps:)
[ff0at!
aTMOC(EpHOTO JTaBJICHHS
Binaxxnocts Bo3ayxa. EuG
noII
JlaGopaTtopHnast pabora OK
"Onpenenenue 1 _
OTHOCHUTEJILHOM BIAXKHOCTH hitps:/
| [ff0aT¢
BO3JIyXa
Pemrenune 3aga4d Ha
OIpeeiCHUE BIAXKHOCTH
BO3/lyXa
[TpuHIMIBL PAOOTHI TETLIOBBIX
nsurareneit. [lapoBas
TypOuHa. /[Burarens
BHYTPEHHETO CrOpaHus
bu6m
KIIJI TenymoBoro aBuraTeris. 6
TenmoBwie HOK
JIBUTATENIN U _
3aIIUTa OKPYKAIOIIEH CPeIbI filtps
[ff0a7(
3aKOH COXpaHEeHHUs U
MIPEBpAICHHS DHEPTUH B
TETJIOBBIX MPOIIecCcax
IToaroroBka K KOHTPOJIBHOM Eubs
HOJIE
pabote no Teme "TemnoBsie Ok
sBleHus. M3MeHeHue 1
arperaTHbIX COCTOSTHUN https. .
[ff0a8:
BerecTna"
KonTponbhas pabota no teme bubm
"TeruoBbIe SIBICHUS. HOK
H3MmeHeHne arperaTHbIx https:/
COCTOSIHUH BerecTna" [ff0a8t

3HCKTpH3aI_[I/I$I TECII. I[Ba poaa
QJICKTPUYCCKUX 3apsA10B

Ypok-uccienoBanue
"DnexTpu3anus Ten
WHIYKIUEH U IIPU
CONPUKOCHOBEHUU"



https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a86ae

Buom

B3aumoneiicTBre 3apsyKEHHBIX IHOK
ten. 3akoH Kynona https:/,
[ff0a8’
DIIEKTPUUYECKOE TT0JIE.
bubm
HanpspokeHnocThb
HOK
3JIEKTPUYECKOTO TOJIA. httos:/
Q N
[IpuHuun cyneprno3unun 1££0a8:
C
ANEKTPUYECKHUX TOJEN
Hocurenu snektpudeckux
3aps0B. DJIeMEHTapHBIN
3apsan. Ctpoenue atoma
bubm
[IpoBOAHUKY U JUAIIEKTPUKH. OK
3aKOH COXpaHEHUs 1
https:/
3JIEKTPUYECKOTO 3apsia 1038k
bubr
Pewenue 3anay Ha
. HOK
MIPUMEHEHUE CBOMCTB
https:/
ANEKTPUUECKUX 3aPSI0B /7029
DIIEKTPUUYECKHI TOK, YCIOBHS bubr
€ro CYILIECTBOBAHMUS. 1HOK
HcTounnkn 21eKTpuYeCcKoro https:/,
TOKa [ff0a9:
bubr
JlericTBUS 3IIEKTPUYECKOTO IHOK
TOKa https:/,
[ff0a9
Ypok-uccnenoBasue
"JleiicTBHUE AJIEKTPUYECKOTO 1
TOJIsI Ha TIPOBOJAHUKYU U
JUAJIEKTPUKH"
bubr
DIIEKTPUYECKUH TOK B IHOK
METaJUIaX, KUIKOCTIX U ra3zax https:/
[ff0a9d
DJIeKTpUYecKas 1enb U e€
COCTaBHBIC YaCTH
Cuna toka. JlabopaTopHas bum
Gora "I 0.5 HOK
pabota "HU3mepenue u :
" https:/
PETYIMPOBAaHKE CHIIBI TOKA /ff0as!
DIIEKTPUUECKOE HAIPSIKEHUE. bubm
BoasT™metp. JIaboparopHas 0.5 HOK
pabora "M3mepenue u https:/



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14

peryJinpoBaHue HapsHKeHU "

[ff0a9¢

bubm
ConpoTuBieHHE TPOBOJHHKA. OK
Y aenpHOE COMPOTHUBIICHUE 1
BeLLECTRA https:/
m [ff0aa;
JlaGopaTtopHnas pabota
"3aBUCHMOCTD
bubm
AIEKTPUUECKOTO
[IOK
CONPOTHUBIICHUS POBOIHHUKA
OT €ro JUIMHBI, IO ftps./,
JUTHERL TUIOTAA [ff0aa;
MONEPEUHOT0 CEYCHUS U
Marepuaia"
bubm
3aBUCHUMOCTH CUJIBI TOKA OT
HOK
HanpspkeHus. 3akoH Oma s
acTKa IeTH fitps./
yracrEan [ff0aas
JlaGopaTtopHnast pabora
"HccnenoBaHue 3aBUCUMOCTH Buom
CHWJIBI TOKA, UAYIIETO Yepe3 LIOK
PE3UCTOP, OT COMPOTUBIICHUS https:/,
pe3ucTOpa M HaNpsDKCHHS Ha [ffOaa(
pesucrope”
IlocienoBarenbpHOE U
napajuieIbHOE COSTUHEHUS
MIPOBOJTHUKOB
JlaGoparopHas paboTa
"ITpoBepka npaBuiIa CI0KEHHUS bubm
HaIpsLKEHUH TPy HOK
MOCJIEN0BATEIIEHOM https:/,
COEIMHEHUH JABYX [ffOaac
pe3uctopos"
JlaGopaTtopHnast pabota bubm
"IIpoBepka nmpaBuia s CUJIBI IHOK
TOKa IIpU NapajljIeIbHOM https:/
COEIMHEHUH PE3UCTOPOB" [ff0aac
Pemenue 3anau Ha bubr
npuMeHeHue 3akona Oma st HOK
Pa3JIUIHOTO COETMHEHHUS https:/
MPOBOJTHUKOB [ffOaaf
bubr
Pabora 1 MOIITHOCTE
HOK
DJIEKTPUYECKOr0 TOKA. 3aKOH httos:/
Q N
xoynsa-JIenna
Jlxoy H ff0ab:
JlaGoparopHas paboTa bubm



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
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"Onpexnenenue padoOThl U HOK
MOILIHOCTH 3JIEKTPUYECKOrO https:/
ToKa" [ff0abs
DJIEKTpUUYECKHE LIETTH U bubm
MOTPEOUTEITN DIICKTPUIECKON 1HOK
sHepruu B ObITy. KopoTkoe https:/
3aMBIKaHHE [ff0abe
IToaroroBka Kk KOHTPOJIBHOU
paborte 1o Teme
"DIeKTpUUECKHE 3apsiibl. buom
3apspKeHHbIE Tela U UX i?si
o W)
B3aUMO/ICHCTBUS.
[ToCTOSHHBIN JIEKTPUUECKUI [T
TOK"
KonTponpHas padboTa mo Teme
"DnexkTpuuecKkue 3apsabl. bubm
3apsKEHHbIE TeJla U UX LIOK
B3aMMO/ICHCTBUSI. https:/
ITocTOAHHBIN ANEKTPUUECKU I [ff0abe
TOK"
[TocTosiHHBIE MAarHUTHI, UX
B3aUMO/ICCTBUE
Ypok-uccienoBaHue bubn
"N3y4yenne nouen 1 HOK
MOCTOSIHHBIX MarHUTOB" M‘M
[ffOac:
MarnauTHoe nosie. MaraHuTHOE butm
noJie 3eMJIM U €ro 3HaueHue iﬁ
JUTS SKW3HU Ha 3emiie Jff0ac
OmneIT OpcTena. MarautHoe Bubm
MOJIC 3JICKTPUICCKOT0 TOKa HOK
MarsuTHoe 1nosie KaTyuKy ¢ https:/,
TOKOM [ff0Oac]
IIpumeHenue
ANIEKTPOMATrHUTOB B TEXHUKE. bubr
JlaGopaTtopHnas pabota 05 HOK
"U3ydeHue NeHCTBHS ' https:/,
MarHUTHOTO ITIOJIST Ha [ff0ac’
IIPOBOJIHUK C TOKOM"
ONEeKTpOABUTATED bubm
ITOCTOSIHHOT'O TOKA. HOK
Hcnonb3oBanue https:/
5JIEKTpOBUTATENEN B [ff0act



https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0ac86c

TEXHUYECKUX YCTPOMCTBAX U
Ha TpaHcropTte. JlJaboparopHas
pabota "KoHCTpynpoBaHue u
u3y4deHure padoThl

3NeKTpoBUTaTes"
6 OnbiTel Papajes. 3aKoH
5 3JIEKTPOMArHUTHON MHTYKIUH. 1
IIpaBuno Jlenna
Onexrporerepatop. CriocoObt
6 MOJIYYSHUS JIEKTPUUECKON
3 SHEPruu. DJIEKTPOCTAHIIUU Ha 1
BO300HOBJISIEMBIX HCTOYHHUKAX
SHEPrUuu
[ToaroroBka K KOHTPOJIHHOU
6 pabote 1o Teme 1
4 "DIeKTpUUECKHE U MATHUTHBIE
sBICHUS"
bubr
6 KonTponbhas pabota no Teme LOK
"DIeKTpUUECKHE U MAarHUTHBIC 1
> ABICHUS" filps.
[ff0act
6 PesepBHblii ypok. Paborta c 31406}?
TeKcTamu 1o Teme ""TemnnoBbie 1
0 AByeHus" fitps./
[ff0acc
PesepsHblii ypok. Pabora c bubm
6 TEKCTaMH 110 TEME 1 HOK
7 "TIoCTOSIHHBIN 2TEKTPUUYECKUN https:/
TOK" [ff0acc
6 PesepsHslit ypok. Pabora ¢
8 TEKCTaMH 110 TEME 1
"MarauTHbIC SBIICHHAS"
OBUIEE KOJIMYECTBO YACOB 68 5 145
10 TIPOIT'PAMME
9 KIIACC
Ng KoauuecTBO 4yacoB
ilex
Jara
n Kontpoas | Ilpakrnuec uugp
Tema ypoka H3Y4YeH
/ Bcero HbIe KHe st o0pa3
n padoThI padoThI HBIE [



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

MexaHnnueckoe OBHKEHUE.
MarepuanbHas TO4Ka

Cucrema orcuera. butbm

OTHOCUTENBHOCTD HOK

MEXaHUYECKOTO JBUKEHUS https./,
u/ffOa
bubr

PaBHOMepHOE NIpsSIMOJIMHETHOE LHOK

JIIBMKEHHE https:/
u/ff0a

HepaBHomepHOE

MPSIMOJIMHEMHOE JBUYKEHUE.

CpenHsisi 1 MTHOBEHHAs

CKOpOCTb

[IpssmonuHelHOE buGmms

PaBHOYCKOPEHHOE JBUKEHUE. HOK

Yckopenue hittps./
U/ff0a

CKopocCTh MPSAMOIMHENHOTO

PaBHOYCKOPEHHOTO JIB>KCHHSI.

I'padux ckopoctu

JlaGopaTtopHnast pabora

"OmnpezeneHne yCKOpeHUs Tena butm

MIPU PaBHOYCKOPEHHOM HOK

JIBI>KEHUH 110 HAKJIOHHOM hitps.
u/ffOac

MJI0CKOCTH"

CBoOoiHOE MaieHue Ted.

Onpbitel ["anunes

PaBHOMEpHOE NBMXKEHUE 10 Bubm

okpyxHocTH. [leproa u yactora IHOK

obparenus. JluneitHas u https:/,

YIJIOBasi CKOPOCTH u/ffOae

[lenTpocTpeMuTenbHOE

YCKOpEHHUE
bubm

Ilepssriit 3akoH HbroToHAa. HOK

Bexkrop cuibl https:/
u/ffOac
bubr

Bropoii 3akon HeroTona. HOK

PaBHOpelicTBYIOIIASA CHIla https:/,
u/ffOac

Tpernii 3akoH HproTOHA. bubm

Cynepno3uuus Cui [HOK



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae612
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https://m.edsoo.ru/ff0ae72a

https:/

u/ff0a¢
Bubm
Pemienue 3a1ad Ha npuMEHEHUE HOK
3akoHoB HeroToHa https:/
u/ffOac
bubm:
Cuna ynpyroctu. 3akoH ['yka HOK
https:/
u/ffOa
Pemenune 3amad no teme «Cuia
YIPYTOCTH
JlaGopaTtopHnast pabota BHO6£I
«Omnpenenenne KECTKOCTH 1
https:/
IPYXKUHBDY u/Ffoas
buom
Cuiia TpeHust HOK
https:/
u/ff0af
Bubm:
Pemenue 3anaq no reme «Cuia IHOK
TPEHUS» https:/,
u/ffOaf
JlaboparopHas paboTa bubm
" ]—[OK
Onpenenenne ko3 huinenTa httos:/
TPEHHUS CKOJIbKEHUS " U /ﬁoé;
Bubm
Pemrenwne 3aga4d mo teme OK
"3axoHsl HeroTona. Cuia Et o
ynpyroctu. Cuina tpeHus" U /ﬁl 0;;11‘
Cuna TSKeCTH U 3aKOH Buomy
BCEMHUPHOI'O TATOTEHHMS. HOK
Yckopenue cB0OOOIHOTO https:/
MmajicHus u/ffOal
VYpok-koHpepenius "JIBuxenue
TEJ BOKPYT TPABUTAIIMOHHOTO
nenTpa (CosnHeyHas cucreMa).
I'amakTukn"
" bubm
Pemenne 3amau mo teme "Cuna OK
TSOKECTU Y 3aKOH BCEMUPHOTO ﬂt o/
" —L |
TATOTEHUS u/ffoat
IlepBas kocMHYeCKasi CKOPOCTb. bubmr



https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af5f8

HesecomocTs 1 neperpysku HOK
https:/
u/ff0a

PaBHOBecue MaTepruanbHOI

TOUYKH. AGCOIIOTHO TBEPAOE butbm

Teno. PaBHOBecue TBEPAOTO HOK

TeNa ¢ 3aKperiEHHON OChIO it/
U/ff0a

BpallleHus

MowmeHT cuinsl. LeHTp TsKECTH
bubm

Pewenue 3anau o reme

"MowmenT cuibl. Llentp LIOK

TsoKecTH" filps.
u/fFfob

[ToaroroBka Kk KOHTPOJIBHOM Bubm

pabore 1o Teme "MexaHn4YecKoe LIOK

nBIkenne. Bzaumonencraue https:/

Ten" u/ffob
bubm

KonTtponpHast pabora o Teme

"MexaHu4ecKoe IBHKCHHE. HOK

B3aumopeiictue Ten" filps.
u/Ffob

Nmnynsc Tena. UMmynsc cUitbL. bubm

3aK0oH COXpaHEHUsI UMITYJIbCa. LIOK

VYrpyroe u HEynpyroe https:/

B3aUMOJICUCTBHE u/ffob(
bubm

Pemenne 3amau no reme "3akoH IHOK

COXpaHEHHUs uMIyJbca' https:/
u/ffon

Ypok-koHpepeHIus

"PeakTuBHOE ABUKEHUE B

pUPOJIE U TEXHUKE"
bubm

Mexanudeckas pabora u HOK

MOIITHOCTD https:/
u/ffob
bubr

Pabota cUIIBI TSDKECTH, CHIIBI IIOK

YIPYTOCTH U CHIIbI TPEHUS https:/,
/oD

JlaGoparopHas paboTa
«Ompenenenue padbOThI CUIIBI
TPEHHsSI TP PAaBHOMEPHOM
JIBIDKCHUU TeJa 110



https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0db8

FOpHSOHTaHBHOﬁ TOBCPXHOCTU»

CBsi3b 3HEPTUH U PaOOTHI.
[ToreHunanbHas s3Heprus

bubm
Kunernueckas sneprusi.
. [HOK
Teopema 0 KHHETUYECKOM
SHEDIHI https:/,
P u/ffObt
3aKOH COXpaHEHMsI SHEPTUU B
MEXaHUKE
bubm
JlaGopaTtopHnast pabora OK
«M3yueHue 3aKkoHa COXpaHEHUS 1
SHEPrUN» nps:
P u/ffob
bubr
KonebarenbHoe IBUKEHUE U €r0 IHOK
XapaKTEPUCTUKHU https:/,
u/ffob:
bubm
3aryxaroiue KoueoaHusl. OK
BoinyxxneHHble Kosie6aHusl. 4
Pe3onanc hitps./
u/ffob:
MaremaTnuecKkui u
MPY>KUHHBIA MasTHUKH
Ypok-uccrnenoBanue bubm
«3aBUCUMOCTb IIEPHOJIA HOK
KoJie0aHu# OT )KECTKOCTH https:/
IIPY>KUHBI U MacChl Ipy3a» u/ffob:
ITpeBpanienue sHepruu npu
MEXaHUYECKUX KOJIEOAHUAX
JlaGopaTtopHnast pabota bubm
«Omnpenenenne 4acToThl U LIOK
nepuoJia KojaeOaHuit https:/
MPY>KUHHOT'O MasiTHUKa u/ffob:
JlaGopartopHas paboTa
bubr
«IIpoBepka HE3aBUCUMOCTHU OK
nepuo/ia KoaebaHuii rpysa, 1
MOJIBELIEHHOTO K HUTH, OT itps:/,
A . u/ffob
Macchl Tpy3a»
MexaHn4eCKHe BOJIHBI. bubr
CBoiicTBa MEXaHUYECKUX BOJIH. IIOK
[IpononpHbIEe U ONIEpEYHBIE https:/
BOJIHBI u/ffob:

VYpok-koHpepeHus
"MexaHH4YeCKHE BOJIHBI B



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b21fe

TBEpAOM Tene. CelicMuuecKue

BOJIHBI"
3) 3Byk. Pacnipoctpanenue u
0 OTpa)KEHUE 3BYKa
5 Ypok-uccienoBanue
1 "HaOaromeHue 3aBUCUMOCTH
BBICOTHI 3ByKa OT 4aCTOThI"
3) I'poMKOCTb 3ByKa U BbICOTA
2 TOHA. AKYCTUUECKUI PE30HAHC
5 Ypok-koHpepeHuus Brbm
"V1pTpa3ByK U HH(pa3ByK B HOK
3 ! htps:/
MPUPOJIE U TEXHUKE u/ffob:
[ToaroroBka Kk KOHTPOJIBHOM Bubm
5 pabore 1o Teme "3aKOHbI LIOK
4 coxpaHeHus. MexaHn4eckue https:/,
Koie0aHus U BOJHBL" u/ffob:
KoHTpoinbHas pabota 1o Teme
5 "3aKOHBI COXpPAHEHMUS.
5 MexaHn4ueckue KoyeoaHus u
BOJIHBI"
bubm
5 DNEKTPOMAarHuTHOE IOJIE. HOK
6 DNIEKTPOMarHUTHBIE BOJHBI https:/
u/ffob:
5 CBolicTBa AJIEKTPOMATHUTHBIX
7 BOJIH
VYpok-koHpepenmus "llkana
AJIEKTPOMATrHUTHBIX BOJIH. bum
5 HOK
Hcmons3oBanne
8 https:/,
BHGKTp?MaFHI/I”'l:HBIX BOJIH JIJIS W/FfOb;
COTOBOI1 CBSI3HU
Vpoxk-uccnenosanue "N3yuenue Buom
5 CBOICTB JIEKTPOMAarHUTHBIX LIOK
9 BOJIH C IIOMOII[EI0 MOOMIIBHOTO https:/,
tenedona" u/ffob;
6 Pemenue 3amayd Ha onpeneneHue
0 YaCcTOThI U JUIUHEI
3JIEKTPOMArHUTHON BOJHBI
6 DJIeKTpOMarHuTHas Ipupoaa butbm
cBeta. CKOpOCTH CBETA. HOK
1 y https:/
BoaHOBEIC cBOMCTBA CBETa ,
u/ffob:
6 Hcrounuku cBeTa. butm



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b31d0

[IpsimonuHeliHOe HOK
pacmpocTpaHeHue CBETa. https:/
3armenus Connua u JIyHsl u/ffob:
3aKOH OTpa)KeHUsI CBETA. Bubm
3epkana. Pemenue 3anau Ha IHOK
NIPUMEHEHHE 3aKOHA OTPAXKEHUS https:/,
cBera u/ffob:
bubm
ITpenomiienue cBera. 3aKOH IHOK
MPEJIOMJICHUS CBETA https:/
u/ffob:
[TonmHOE BHYTpEHHEE OTpakeHHe Bubm
ceera. Mcronb3oBaHue OIHOTO 1HOK
BHYTPEHHETO OTPaXEHUs B https:/,
OIITUYECKUX CBETOBOIAX u/ffob:
JlaGopaTtopHnast pabora
"UccnenoBanue 3aBUCUMOCTH
yTJia IPEJIOMJIEHUSI CBETOBOT'O
Jy4a OT yIJia NaJieHus Ha
rpanuie "Bo3ayx-crekio""
Ypok-koHpepeHIus
"Hcnonb30BaHUE MTOJTHOTO
BHYTPEHHETO OTPAKEHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS
CBsI3b"
bubm
JIun3sl. OnTHyeckas cuia IHOK
JIMH3BI https:/,
u/ffoD:
bubr
[TocTpoenue nzo0paxeHuii B LHOK
JIMH3aX https:/
u/ffob:
JlaGopartopHas pabota bubm
"Onpenenenue GOKYyCHOTO HOK
PacCTOSHUSA U ONITUYECKOUN CUIIBI https:/
coOuparorien THH3bI" u/ffob:
VYpok-koHpepeHuus buom
"Onruyeckue JIMH30BbIC HOK_
npubops"” Eﬁ%ii
I'ma3 kak ontuyeckas cucTema. buoms
HOK

3penue

https:/



https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
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https://m.edsoo.ru/ff0b4206
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https://m.edsoo.ru/ff0b4684

u/ffob:

Ypok-koubepenmus "JlepexTor
3penusi. Kak coxpanuts 3peHue"

Pasnoxxenne 6enoro cBera B but
cnektp. OnbiTel HptoTOHA. [HOK
CrnosxeHune CeKTpaJIbHbIX https:/,
uBeToB. Jlucrnepeust cBera u/ffOcl
JlaGopaTtopHnast pabota "ONBITHI
bubm
0 Pa3JIoKEHUI0 OENoro cBeTa B OK
CIEKTpP U BOCHPHUATHUIO LIBETA 1
https:/
IPEMETOB NP UX HAOIIOJCHUN u/Foct
Yyepe3 IBETOBbIE (PHIBTPHI"
VYpok-npaktukym "BoiaHoBbie
CBOMCTBA CBETA: IUCIIEPCHU,
uHTephepeHus u qudpakuus"
bubm
OmwiTel Pesepdopna HOK
MJIaHeTapHas MOJIENIb aToMa https:/,
u/ffoc:
IToctrynater bopa. Moaens
aroma bopa
bubm
Hcenyckanue u nornoueHue
HOK
cBera aroMoM. KBaHTEI. hitos:/
- NUps:/,
JInneiuatslie crie
WHEHYATHIC CIIEKTPBI u/FfOC
bubr
VYpoxk-npaktukym "Habmronenue I[HOK
CIIEKTPOB UCITyCKaHUs" https:/
u/ffOc:
bubm
N HOK
PannoakTuBHOCTH U €€ BUIBI
https:/
u/ffOc:
bubr
Crpoenue aToMHOTrO sipa. IIOK
Hyxnonnas monens https:/
u/ffoc:
bubm
PannoakTrBHBIE TpEBpAILICHMS. 1HOK
H3oTonsl https:/
u/ffOc:
bubr
Pewenue 3anau o reme:
n HOK
PanmmoakTuBHEIE httos:/
Q N
npeBpaiieHus"”

u/ff0c:
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Ilepuon nonypacnana

VYpok-koHbepeHus
"PannoakTUBHBIC U3TYyYCHUS B
IpUpOJIE, MENULIMHE, TEXHUKE"

Bubm
LHOK

https:/
u/ffoc?

S nepuble peakuuu. 3aKOHBI
COXpaHEHHUS 3apsA0BOTrO U
MacCOBOT'O YHCET

Buomy
1HOK

htt[}SZ/;
u/ffOc:

DHeprust CBSA3M aTOMHBIX SJIED.
CBs13b Macchl U YJHEPTUU

Bubm
LHOK

https:/
u/ff0c:

Pemenne 3amag mo Teme
" nepuble peakuun”

Peakuuu cunTe3a 1 eneHus
anep. UctouHuku 3Heprun
ConHua u 3B€31

Bubmy
IHOK

https:/
u/ff0c:

VYpok-koHpepennus "SnepHas
sHepreTuka. JlercTBus
PaAMOAKTUBHBIX U3JTy4YEeHUN Ha
JKUBbIE OpraHU3MbI"

[ToaroroBka Kk KOHTPOJIBHOM
paboTe mo Teme
"DNEeKTPOMarHuTHOE MOJIE.
DJIEKTPOMAarHUTHBIE BOJIHBI.
KBanToBBIC siBIEHUS"

bubm
HOK

https:/
u/ffOc:

KonTponbhas pabota no teme
"DIeKTpOMarHuTHOE TOJIE.
DNEeKTPOMArHUTHBIE BOJTHBI.
KBanrtoBbie siBiaeHus"

[ToBTOpeHue, 06ob1IIEHNE.
JlaGopaTopubie pabOTHI 11O
Kypcy "B3aumopeiictBue Ten"

Bubm
1HOK

https:/
u/ffOc:

[ToBTOpeHue, 06ob1IIEHNE.
Pemenne pacueTHbIX U
Ka4eCTBEHHBIX 3a]1a4 IO TEME
"TemoBele mpoueccs”

Bubm
1HOK

https:/
u/ffOc:

[ToBTOpeHue, 06ob61IIEHNE.
Pemenne pacueTHbIX U
Ka4eCTBEHHBIX 3a]1a4 [0 TEME

Bubm
1HOK

https:/
u/ffoc?



https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2a22

"KIIJI TermoBsIx aBurarencii”
[ToBTOpenue, obo0IIEHHE. but
9 Pemenne pacueTHbIX U 1 ITOK
7 Ka4yeCTBEHHBIX 3a/1a4 10 TEME https:/
"KIIJI anexTpoycTaHOBOK" u/ff0c:
[ToBTOpeHue, 06001IeHNE. Butm
9 LIOK
JlaGopaTopHbie paboTHI 1O 1 1
8 " " https:/
Kypcy "CBETOBBIC SIBICHHS u/Ffoc:
[ToBTOpenue, obo0IIEHHE. but
9 Pabota ¢ Tekcramu 1o reme 1 I[HOK
9 "3aKOHBI COXpAHEHUS B https:/,
MexaHuke" u/ffOc?
1 [ToBTOpeHme, 06001IEHNE. bum
HOK
0 Pabota ¢ Tekctamu 1o reme 1 httos:/
0 "Konebanus u BoHBI" .
u/ffOc:
1 [ToBTOpeHme, 06001IEHNE. broa
HOK
0 Pabora ¢ TekcTamu 1mo Teme 1
https:/
1 "CBeroBbI¢ siBJICHHS" .
u/ffoc:
1 [ToBTOpeHme, 06001IEHNE.
0 Pabora ¢ TekcTamu 1Mo Teme 1
2 "KBaHToBas u siiepHas puzuka"
OBIIEE KOJIMYECTBO YACOB 102 3 97
[10 ITPOIT'PAMME

YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbBI 1JIAA YYEHUKA

» dusuka, 7 knacc/ [lepeimkun .M., IBanoB A.U., AKiimoHepHOE 00I1IECTBO
«M3parensctBO «IIpocBenienne»

» dusuka, 8 knacc/ [lepeimkuna A.B., O61mecTBO ¢ orpaHUYCHHON
O0TBETCTBEHHOCTHIO «JIPODAY; Akinoneproe obiecTBo «M31aTenbcTBO

«IIpocsemenue»


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

» Ousuka, 9 xknace/ [epoimkun .M., I'yraux E.M., UBanos A.U., [lerpoa

M.A., AkimmonepHoe obmectBo «M3aaTenscTBo «IIpocBenienne»

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

Metonnueckoe nocodue k yueonuky M. M. Ilepsikuna, A. . liBaHoBa

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET

Komnexmus LIOP http://school-collection.edu.ru

Nurtepnet ypoku. http://www.interneturok.ru/distancionno

Kpatkwuii cnpaBounuk no ¢usuke http://www. physics.vir.ru



