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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢Qusuke Ha ypOBHE OCHOBHOIO o0O0IIEro 00pa3oBaHUs
COCTaBJI€HA HA OCHOBE MOJOXEHUN U TpeOOBaHUU K pe3yjbTaTaM OCBOEHHUS Ha
0a30BOM YpOBHE OCHOBHOI 00pa30BaTeNbHOW MPOTrpaMMBbl, MPECTABICHHBIX B
OI'OC 00O, a takxe ¢ yu€ToM (eaepaibHON pabouel MporpaMmMbl BOCIIUTAHUS U
Konnenmuu npenonaBanus yaeOHoro npeamera «Dusukay.

Conepxanue mnporpamMMmbl 1o (U3UKE HanpaBieHO Ha (OPMUPOBAHUE
€CTECTBEHHOHAYYHON TPaMOTHOCTH OOYYAIOMIMXCS W OPTaHU3AINHUIO H3YUCHHS
GU3UKKN Ha NEeATeTbHOCTHOW OCHOBe. B mporpamme mo (u3uke ydUTHIBAIOTCS
BO3MOXKHOCTH ydeOHOro mpeamera B peanuzanuu TpedoBannit ®I'OC OO0 k
TUTAHUPYEMBIM JTUYHOCTHBIM U METANPEAMETHBIM Pe3yJIbTaTaM O0yYeHHUs, a TaKKe
MEXIPEIMETHBIE CBSI3W €CTECTBEHHOHAYYHBIX YYEOHBIX TPEIMETOB Ha YPOBHE
OCHOBHOT'O 00111eTO 00pa30oBaHMs.

[Iporpamma mo u3uke ycTaHaBIMBAET paclpeneiieHne y9eOHOro MaTepuana
o rojaM o0ydeHus (1o Kjaccam), mpejjaraeT NpUMEPHYIO MOCIEA0BaTEIbHOCTh
M3Y4YCHUS TE€M, OCHOBAHHYIO Ha JIOTHKE Pa3BUTHS TPEIMETHOTO COJICPKAHHS WU
y4€Te BO3PACTHBIX OCOOCHHOCTEH 00 y4arOmUXCH.

[Iporpamma mo ¢uzuke paszpaboTaHa € IEJNbI0 OKa3aHUS METOJUYECKOU
MTOMOIIY YYUTETIO B CO3/TaHUU paboUeit MpOrpaMMBbI 10 Y4EOHOMY TIPEIMETY.

®du3nka SBIAETCS CUCTEMOOOPA3YIONTUM JIJIsi €CTECTBEHHOHAYYHBIX YICOHBIX
MPEIMETOB, TOCKOJIPKY (U3MUYECKHE 3aKOHBI JIeKaT B OCHOBE IIPOIIECCOB U
SABJICHUM, W3y4yaeMbIX XUMHEH, Ouoyoruen, acTtpoHoMuend © (HUINYECKOU
reorpadgued, BHOCHT BKJIAJ B CCTCCTBEHHOHAYYHYIO KapTUHY MHpa,
MPEeIOCTaBIsIeT Hambojee SCHbIE O00pa3ibl MPUMEHEHHUS HAyYHOTO METoJa
MO3HAHUS, TO €CTh CIIOC00a MOTYyYEHUS JOCTOBEPHBIX 3HAHUHA O MUPE.

Onna w3 riaaBHBIX 3a7a4 (U3UUECKOro oOpa3oBaHUSI B CTPYKType OOIIEro
o0pa3oBaHus COCTOMT B (POPMHPOBAHUU E€CTECTBEHHOHAYYHOW TPAMOTHOCTH U
MHTEpeca K HayKe y 00y4arommxcs.

N3yuenne Qusuku Ha 0a30BOM ypOBHE TMpEJIojiaracT OBJIAJICHHUE
CIENYIONUMU KOMIETCHTHOCTSIMH, XapaKTePU3YIOMIMMH €CTeCTBEHHOHAYYHYIO
IPaMOTHOCTD:

e HAy4YHO OOBSCHSTH SIBJICHUS;

e OIICHUBATH U MMOHUMATh OCOOCHHOCTH HAYYHOTO MCCIICIOBAHNS;

e HWHTEPNPETHPOBATH  JAaHHBIE W  WCHOJIB30BaTh  HAYYHBIE
JI0Ka3aTeIhCTBA JUIsl TIOJyYEHUS BHIBOJIOB.

Henu wu3yuenus (uU3UKK HA YpPOBHE OCHOBHOIO 0OIIEro oOpa3oBaHUS
onpeneneasl B KoHmenmuw mpenonaBanus ydeOHOTO mpenMera «Dusmka» B
oOpa3zoBaTelbHbIX opranusanusx Poccuiickoit denepanuu, pearn3yronux
OCHOBHBIE  0011€00pa30BaTEIbHBIE MPOrPAMMBI, YTBEPKIAEHHONW PpEIICHHUEM



Konnernn MununcrepcTBa npocsernienus: Poccuiickoit @eneparuu (IpoToKoa OT 3
nekadbps 2019 r. Ne [1IK4BH).
ean uzyyenus: pusuMku:

npuoOpeTeHre HHTEepeca W CTPEMIICHUS OO0ydYarolIuxcsi K Hay4YHOMY
W3YYEHUIO TPUPOABI, PA3BUTUE HX MHTEIUIEKTYAJIbHBIX U TBOPUYECKUX
cocoOHOCTEM;

pa3BUTHE MPEACTaBICHUN O HAYYHOM METOJ€ MO3HAHUS U (OPMUPOBAHUE
HCCJIE0BATEIILCKOTO OTHOIIEHUS K OKPYKAIOLIUM SIBJICHUSM;
(dbopMupoBaHHE HAY4YHOTO MHMPOBO33PEHUSI Kak pe3ysibTaTa H3yUYCHUS
OCHOB CTPOEHHS MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (DU3HKU;
dbopmMupoBaHuEe MpEACTAaBICHUN O poiau (DU3MUKU JJIsI pa3BUTHUS APYTUX
€CTECTBEHHBIX HaYK, TECXHUKHU U TEXHOJIOTHUH;

pa3BUTHE  TPEJCTABICHU O  BO3MOXHBIX  cepax  Oyayiei
poeCCHOHAIBHON JeITeIbHOCTH, CBI3aHHON ¢ (DU3UKOH, MOATOTOBKA K
nanpHeneMy oOy4eHUI0 B ’TOM HaIlPaBICHUH.

JlocTmkeHne ATUX Teledl mporpaMmbl Mo (GHU3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusl 00ECIIEUNBACTCS PEIICHUEM CIEIYIONIUX 3a/1a4:

npuoOpeTeHre 3HAaHUM O JIUCKPETHOM CTPOCHHM BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, J3JIEKTPUUECKUX, MAarHUTHBIX M KBaHTOBBIX
SBJICHUSX;

MpuoOpeTeHHEe YMEHUI ONMHCHIBATh U OOBACHATH (DU3UUYECKUE SIBICHUS C
UCIIOJIb30BaHUEM MOTYYCHHBIX 3HAHUK;

OCBOCHHME METOJOB pPELIECHUS IMPOCTEUIIMX PACUETHBIX 3adad C
UCIIOJIb30BaHUEM (buznyecKux MoOJIeTeH, TBOPYECKUX u
MPaKTUKOOPUECHTUPOBAHHBIX 3a7a4;

pa3BUTHE YMEHUN HAOII0IaTh MPUPOHBIE SIBICHUSI U BBIMOIHATH OIBITHI,
nabopatopHbie  pabOThl M AKCIEPUMEHTAJIbHBIE HCCIEIOBAaHUS C
UCIIOIb30BaHUEM U3MEPUTENBbHBIX TPUOOPOB;

OCBOEHUE MPUEMOB pabOThl ¢ MHPOPMALUEH (PU3UUECKOTO COAEpKaHUs,
BKJIIOYAsi MHPOPMAIUIO O COBPEMEHHBIX JOCTIXKEHUSAX (DU3UKH, aHAIHU3 U
KPUTUYECKOE OlICHMBaHKHE MH(OpPMAIIUH;

3HAKOMCTBO cO chepamu mpoheCCHOHATBHON eI TeIbHOCTH, CBI3aHHBIMHU
¢ (usukoil, W COBPEMEHHBIMU TEXHOJOTHUSIMH, OCHOBAaHHBIMH Ha
JTOCTHXKEHUSAX (PU3NYECKON HAYKH.

Ha u3yuyenue ¢usuku (06a30BbIi ypOBEHb) HA YPOBHE OCHOBHOTO OOIIETO

oOpazoBanus orBoautcs 238 yacos: B 7 kjacce — 68 yacoB (2 yaca B HeJleN0), B 8
Ki1acce — 68 gacoB (2 "aca B Henenmo), B 9 kinacce — 102 gaca (3 gaca B HeJIeINiO).

[Ipennaraemsiii B mporpamme no (pu3uke mnepeueHsb JabOpaTOpPHBIX padoT U
OMBITOB HOCUT PEKOMEHAATENbHBIN XapaKkTep, YUUTENb JIeJlaeT BEIOOP MPOBEICHUS



1a00OpaTOpHBIX PadOT W OMNBITOB € YYETOM HMHAUMBHUIYAJIbHBIX OCOOEHHOCTEH
o0y4Jaromuxcs, COUCKa 3KCIEPUMEHTAIBHBIX 3aJJaHUM, MpeajiaraéMblX B paMKax
OCHOBHOT'O TOCYJIJApCTBEHHOT O YK3aMeHa MO0 (PU3HKE.



COIAEPKXAHUE OBYUYEHUA
7 KIIACC

Paznen 1. ®u3uka u €€ posib B IO3HAHUYU OKPY KAKOIIEr0 MUpa.

dusnka — Hayka O npupone. SBneHus npuponbl. PU3UUECKUE SBICHUSA:
MEXaHUYECKUE, TEIUIOBBIE, IJIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckue BeaWYUHBI. M3mepenue Qusnueckux BenuuuH. DuznveckKue
npu6opsl. [lorpentnocts n3mMepenuii. MexayHapoaHasi cucTeMa eIMHUII.

Kak ¢u3uka u [pyrue ecTeCTBEHHbIE HAyKH H3y4aloT TPUPOIY.
EcTecTBeHHOHay4HBI METOJI TMO3HAHUA: HAOIIOJEHHUE, MMOCTAHOBKA HAYYHOIO
BOIIPOCA, BBIIBMKEHUE THUIOTE3, IKCIIEPUMEHT MO MPOBEPKE TUNOTE3, OOBSICHEHUE
HaOroaemMoro sipienus. Onucanre GU3NIECKUX SBJICHUHN C TOMOIIbIO MOJIETEH.

Hemoncmpayuu.

1. MexaHuueckue, TEIUIOBbIE, JJIEKTPUUYECKUE, MArHUTHBIE, CBETOBBIC

SIBJICHUS.
2. ®dusznyeckue NpuOOPHI U MPoleaypa MPSIMBIX U3MEPEHUI aHAIOTOBBIM U
U (ppOBBIM MPUOOPOM.
Jlabopamopnuie pabomwvt u onvimel.
1. OmpeneneHue eHbI IeeHUs IKaJIbl H3MEPUTEIHLHOIO MpUoopa.
2. M3mMepeHune pacCTOSTHUM.
3. H3mepenne o0bEMa )KUAKOCTH U TBEPJOTO TENA.
4. OmnpeneneHue pasMepoB MajbIX TEIL.
5. M3mepenne teMmeparypbl HpU MOMOLIMA KUJIKOCTHOTO TEPMOMETpPA U
JaTYNKA TEMIIEPATYPHI.

6. IIpoBenenue uccienoBaHus MO MPOBEPKE TUIIOTE3bI: NAIBHOCTH MOJETA
apuka, MylmeHHOTr0 TOPU30HTAIBLHO, TeM 0oJibllle, YeM OOoJIbIlle BBHICOTA
IyCKa.

Paznea 2. [lepBoHayasibHbIe CBeICHUS 0 CTPOCHHH BellleCTBA.

Ctpoenue BemiecTBa: aTOMbl W MOJIEKYJIbI, HX pa3Mepbl. OMbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEILIECTBA.

JIBrm>kenne dactun BemecTBa. CBsI3b CKOPOCTH JABWKEHUS YACTHUI[ C
temneparypoil. bpoyHoBckoe nBmwxkenue, aud@ysus. BzaumoneiicTBue wyactuil
BELIECTBA: IPUTIKEHUE U OTTAJIKUBAHHUE.

ArperatHble COCTOSIHUS BEIIECTBA: CTPOEHUE Ta30B, KUIAKOCTEH M TBEPIBIX
(kpucTamindeckux) Tena. B3auMOCBSI3b MEXIy CBOWCTBAMHU BEIIECTB B Pa3HbBIX
arperaTHhIX COCTOSHUSIX M MX aTOMHOMOJEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSHUN BOJIBI.

Hemoncmpayuu.

1. HaOmronennie OpOyHOBCKOTO JABUKEHUS.



2. Habmonenue nuddysuu.
3. HaOmopgenue  sgBiaeHUN,  OOBSACHAIOUIMXCS  MPUTDKEHUEM  WIIH
OTTAJIKMBAHUEM YACTHI[ BEIIECTBA.

Jlabopamopnuie pabomwvt u onvimel.

1. OueHka jJuaMeTrpa aroMa METOJAOM psAloB (C  HCHOJIb30BAHHEM

dbotorpaduii).
2. OnbITHI IO HAOMIOAEHUIO TETJIOBOTO PACIIUPEHUS Ta30B.
3. OnpITHI 10 OOHAPYKEHUIO JEUCTBUS CUIT MOJIEKYJISIPHOTO TTPUTSKEHUS.
Paznea 3. /IBukeHue U B3aMMOAeCTBHE TeJl.
MexaHnyeckoe [BUXKEHHE. PaBHOMEPHOE W HEPABHOMEPHOE JBHKECHHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM JIBMKEHHH. Pacuér mytu u
BPEMEHU JIBUKECHHS.
SBnenue wmHepruu. 3aKOH WHEpUUM. B3anMonencTBUE TENn KAk IMpUYAHA
W3MEHEHUS CKOpPOCTH [BWXEHHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJWYECTBOM MOJIEKYJ B €IUHUIIC
o0bEMa BelecTna.
Cuna xak XapakTepHCTUKa B3auMOJAeHCTBUA Tesl. Cuia ynpyrocTd U 3aKOH
I'yka. 3Mepenue CWiibl ¢ MOMOLIBIO AUHAMOMETpA. SIBIICHUE TATOTEHHUS U Cuia
TskecTH. CHita TSDKECTH Ha Ipyrux maHerax. Bec tena. Hesecomocts. Crioxenne
CWJI, HaIlPaBJIEHHBIX MO OJHOW NpsaAmMoi. PaBHopelcTByromas cui. Cuna TpeHUs.
TpeHne CKONbKEHUS U TPEHUE MTOKOs. TpeHne B MPUPOAE U TEXHHUKE.
Hemoncmpayuu.
1. HaOmronenune MexaHUYECKOrO ABMKEHUS Tea.
2. M3mMepeHne CKOpOCTH NPSAMOJIMHENHOIO JABUKECHUS.
3. HaOmronenue sBieHUs UHEPIIHH.
4. HabGnroneHue u3MEHEHUs] CKOPOCTHU MPU B3aUMOJICHCTBHUU TEll.
5. CpaBHEHHME MACC I10 B3aUMOJICHCTBUIO TEI.
6. Cllo’)keHHue CHJI, HAIPABJICHHBIX 110 OJHOW MPSIMOM.
Jlabopamopnuie pabomwvt u onvimel.
1. OmpeneneHue CKOPOCTA PABHOMEPHOIO JIBMKEHUs (IIapuKa B JKUJIKOCTH,
MOJIEIH IEKTPUUECKOr0 aBTOMOOUIIS U TaK Jlajee).

2. OmnpenenieHre cpeHEd CKOPOCTH CKOJBXEHHsI OpycKa WM IIapuKa Mo
HAKJIOHHOM IUIOCKOCTH.
Ornpenenenue MIOTHOCTH TBEPAOTO TEIIA.

4. OmbITHL, JIEMOHCTPUPYIOIINE 3aBUCUMOCTb pacTspKeHUs (nedopmarium)
MPYKUHBI OT MPUIIOKEHHOUN CUJIBI.

5. OmnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD CHIIBI TPEHUS CKOJIBKEHUS OT
BECa TeJa U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3nen 4. JlaBiieHue TBEPABIX TeJl, )KUAKOCTEN M ra3os.



JlaBnenue. CnocoObl YMEHBIIIECHUSI U yBEJIWYEHU JaBlieHus. [laBienue rasa.
3aBUCUMOCTh JABJICHHS raza OT 00bEéma, TemmnepaTypbl. llepenaua naBieHus
TBEPABIMMU TEJaMH, XKUAKOCTAMU W TazamMu. 3akoH Ilackansa. ITHeBmaThueckue
MaIllUHbl. 3aBUCUMOCTb JABIECHUSI UJKOCTH OT TIayOuHBL. ['mapoctratnuueckuit
napagokc. CooOmaromuecs: cocynbl. [ mapaBinueckue MEXaHU3MBbI.

Atmocdepa 3emnu u armocepHoe AaBieHue. lIpuunHBI CylllecTBOBaHUS
Bo3aymHOM o6onouku 3emnu. OmnbiT Toppuuemnu. M3mepenue atmochepHOro
JaBlIeHUsI. 3aBUCUMOCTh aTMOC(HEPHOTO JaBIEHUS OT BBHICOTHI HaJl YPOBHEM MOPHI.
[TpubGopsl 1151 U3MEpeHus: aTMOCPEPHOTo AaBICHUS.

JlencTBuE XUAKOCTU U Ta3a HA MOIPYKEHHOE B HUX TeNO. BrITankuparomas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomnaBanue.

Hemoncmpayuu.

o Uk w N e

~

3aBHCUMOCTbH JABIICHUS ra3a OT TEMIIEPATYPBI.

Ilepenaya naBieHus KUAKOCTHIO U Ta30M.

Coobmiatomuecst COCybl.

['mppasnuueckuit mpecc.

[IposiBnenue nercTBust aTMOCHEPHOTO JABICHUS.

3aBUCUMOCTh BBITAJIKUBAIOIIEH CHUIIBI OT 00BEMA NOrpyKEHHOM YacTu
TeJIa ¥ INIOTHOCTH KUIAKOCTH.

PaBeHCTBO BBITATKUBAIOWIEN CUIIbI BECY BBITECHEHHOU KUJIKOCTH.
VYcnoBue 1iaBaHus TeJl: IUIABAHUE WJIHA MOTPYKEHUE TEll B 3aBUCUMOCTHU
OT COOTHOILLEHHUS TUIOTHOCTEN TENA U )KUIAKOCTH.

Jlabopamopnuie pabomwvt u onvimel.

1.

HccnenoBanue 3aBUCUMOCTH Beca Tella B BOAE OT 00bEMa NOrpyKEHHON B
KUJIKOCTBb YaCTH TeJIa.

OmnpeneneHne  BBITAIKMBAOUIEH  CWJIbL, JCHCTBYIOIIEM Ha  TeIo,
MOTPYKEHHOE B KUIKOCTD.

[IpoBepka HE3aBUCMMOCTH BBITAJIKUBAIOLIEN CUIIbI, JEUCTBYIOLIEN HA TEJIO
B KUJKOCTH, OT MacCChl TeJIa.

OnbIThl, JAEMOHCTPUPYIONIME 3aBUCUMOCTh BBITAJIKMBAIOIIEH  CHUIIBI,
JNEUCTBYIOIIEN Ha TENO0 B MKUJIKOCTH, OT O0BEMA MOTPYKEHHOU B
YKAJIKOCTB YaCTH Te€JIa U OT INIOTHOCTHU KUIKOCTH.

KonctpyupoBanne apeoMeTpa WM KOHCTPYHPOBAHUE JIOJKH U
OmpeleNieHue €€ rpy30n0AbEMHOCTH.

Pazgen S. Pabora u MOIIHOCTH. JHepPrusi.

Mexanunueckasi paboTta. MOIIHOCTb.

[IpocThie MexaHU3MBI: pbluar, OJOK, HAKJIOHHAs IUIOCKOCTh. IIpaBuio
paBHOBecusi pbryara. lIpumeHeHuwe mpaBuiia paBHOBECHUS pblyara K OJIOKY.



«3omoroe mnpaBwio» Mexanukd. KIIJ mnpocteix MexanusmoB. Ilpocteie
MEXaHU3MBbI B ObITY U TEXHHUKE.

Mexannueckas oHeprus. KuHeTMueckas ¢ NOTEHUHMANIbHAs JHEPTHUA.
[IpeBpanieHre 0JHOTO BUIA MEXAHUYECKON SHEPTUM B APYTrOr. 3aKOH COXPAHEHUS
JDHEPIUU B MEXAHUKE.

Hemoncmpayuu.

1. IIpumepsl MpOCTBIX MEXAHU3MOB.

Jlabopamopnuie pabomwvt u onvimeul.

1. Omnpenenenue padOTHl CUJIbI TPEHHS MPU PABHOMEPHOM JBIXKEHUU Teja

10 TOPU3OHTAIILHOW TOBEPXHOCTH.
2. HccnenoBanue yCiaoBUM PaBHOBECHS pblyara.
3. M3mepenne KII/] HaKTOHHOM IUIOCKOCTH.

4. HM3ydeHue 3aKOHA COXpPAaHEHUs MEXAHUYECKOU DHEPTUH.
8 KVIACC

Pa3nen 6. TensioBble siBJICHUS.

OCHOBHBIE TIOJIOKEHUA MOJICKYISIPHO-KUHETHYECKOW TEOpUH CTPOCHUS
BelecTBa. Macca W pa3Mepsl aTOMOB M MOJIEKYJ. ONbIThI, TOATBEPKIAIOLINAE
OCHOBHBI€ MOJIOKEHUS MOJICKYJISIPHOKUHETUYECKOU TEOPUH.

Mogenun TBEPAOro, JKHUIKOTO U Ta3000pa3HOTO COCTOSIHUM BeIECTBA.
Kpucrannuueckue u amopdusie tena. OObICHEHUE CBOMCTB ra3oB, KUJIKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJIOKEHUUW MOJIEKYJISIPHO-KUHETUUECKOU TEOPHUH.
CmaunBaHue U KanWUISIPHBIE ABIEHUA. TEenI0BOE paCIIUPEHUE U CKATHE.

Temnepatypa. CBsi3p TeMIepaTypbl CO CKOPOCTBIO TEIIOBOIO JBUKECHUS
yactull. BuayTpennsisi sHeprusi. CnocoObl M3MEHEHUS BHYTPEHHEH HHEPIuu:
Terionepeaaya u COBEpIICHUE paboTHL. Buabr TETJIONEpEaAYN
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3IIyYEHHE.

KonudecTBo TemnoTel. YaenbHas TEIIOEMKOCTH BEIIECTBA. ermIooOMeH U
TEIJIOBOE paBHOBECHE. YpaBHEHUE TeruioBoro OanaHca. [lnaBnenue u
OTBEpPACBAaHUE KPUCTAUIMYECKUX BEIIECTB. YAEIbHAs TEIUIOTa IJIABJICHUS.
[TapooOpazoBanue u koHjaeHcamus. Mcmapenwe. Kumenwe. YiaenbHas Temiora
napooOpa3oBaHusi. 3aBUCUMOCTb TEMIIEPATYphl KHUIEHUSI OT aTMOC(HEpPHOro
JABJICHUSL.

BnaxuocTs Bo3nyxa.

DHeprus TOIIMBa. Y JeIbHAs TEIUIOTa CTOPAHHUS.

[Mpunuunsl pabotsl TernoBeix asurateneit KIIJ TemnoBoro nBurartesns.
TermnoBble IBUTAaTENH U 3alIUTa OKPYKAIOIIEH CPENbI.

3aKOH COXpPAaHEHUS U MPEBPAILIECHUS SHEPTUU B TEIUIOBBIX MPOLIECCAX.

Hemoncmpayuu.

1. HaOmronenue OpOyHOBCKOTO JABUKEHUS.



LA R N
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10.
11.
12.
13.

Ha6monenue nuddysun.

Habnronenue sBeHui cMauyuBaHUS M KalTUJUISIPHBIX SIBIICHUI.
HabnroneHnue TenaoBoro pacimpeHus Ted.

N3menenne maBiaeHHs rasa mpu M3MEHEHHWHU o0bEMa M HAarpeBaHUU WU
OXJIAXKICHUU.

[IpaBuiia u3MepeHust TeMIepaTypahl.

Buawl Tennonepenaumn.

OxnaxxieHue TPy COBEPIICHUN PaOOTHI.

HarpeBanue npu coBepiiieHUH paOO0Thl BHEIITHUMU CHUJIaMHU.
CpaBHeHHE TEIUIOEMKOCTEHN Pa3IMYHBIX BEIIECTB.
HaOimonenue KAmeHus.

HaGmroneHre nocTossHCTBA TeMIEPaTyphl IPU TUIABICHUU.
Mojenu TeIUIOBBIX ABUTaTEICH.

Jlabopamopnuie pabomwvt u onvimel.

1.
2.
3.

10.
11.
12.
13.

OnbITh 1O OOHAPYKEHUIO JEUCTBUS CUIT MOJIEKYISIPHOTO MPUTSKEHUS.
OnBbITHI IO BBIPAIIMBAHUIO KPUCTAILUIOB TOBAPEHHOM COJIM WJIU caxapa.
OnbITel IO HAOJIOACHUIO TEIJIOBOI'O PACIIUPEHUSI Ta30B, KUAKOCTEU U
TBEPABIX TEIL.

Omnpenenenue JaBieHUs BO3yXa B OaJJIOHE HITTPUIIA.

OnbITHI, IEMOHCTPUPYIOIIME 3aBUCHMOCTH JABIICHUS BO3AyXa OT €ro
00b€Ma U HArpeBaHUS W OXJIAXKICHUS.

ITpoBepka rumoTe3sl TMHEHHOMN 3aBUCUMOCTH JIJTMHBI CTOJIOMKA KUJIKOCTH
B TEPMOMETPUUYECKON TPyOKE OT TEMIIEPATYPHI.

HaGnronenre w3MeHeHHs] BHYTPEHHEH DSHEprud Tejla B pe3yibTaTe
Terionepeaay U paboThl BHEUTHUX CHUJL.

UccnenoBanue siBIeHUS TEIUIOOOMEHA MPU CMEIIMBAHUU XOJOAHOU U
ropsiueu BOJIBI.

Omnpenenenne  KOIWYECTBA  TEIUIOTHI, IOJIYYEHHOTO  BOJOW  MpH
TEIJI000MEHE C HArPEThIM METAINIMYECKUM LIUJIUHIPOM.

Onpenenenue yaeapHOW TEMIOEMKOCTH BEIIECTBA.

HccnenoBanue nporecca ucnapeHus.

OnpeneneHne OTHOCUTEIIBHOM BIIAXKHOCTH BO3yXa.

Onpenenenue yaeapHONW TETUIOTHI IUIABJICHUS JIbJA.

Pazgen 7. JdiekTpruyecKkue U MATHUTHbIE SIBJICHUS.

OnekTpu3anus Tenl. JIBa poaa 3JIEKTpUYECKHX 3apsifaoB. B3ammoneinctsue
3apspKeHHBIX  Tenl. 3akoH Kynona (3aBUCUMOCTh  CHJIBI  B3aUMOJICUCTBUS
3apsHKEHHBIX TEJT OT BEJIMYUHBI 3aPSI0B U PACCTOSIHUSI MEXKY TEJIaMH).

Onekrpuueckoe mnoisie. Hanpsxk€HHOCTh anexkrpudeckoro moiisg. [IpuHinun
CYMEPHO3UIIMH EKTPUUECKUX TT0JIeH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpudeckux 3apsiaoB. DJIEMEHTAPHBIA JJIEKTPUUECKHUM 3apsii.
Crpoenne aroma. [IpoBOIHMKM W  JOHMAJIEKTPUKU. 3aKOH  COXPaHEHUS
BJIEKTPUYECKOTO 3apsifa.

DJIEKTPUYECKUM TOK. YCIIOBUSI CYHIECTBOBAHUA DSJIEKTPUYECKOIO TOKA.
HNcTouHnKM TIOCTOSHHOTO TOKa. JIeMCTBHS SIEKTPHUUYECKOTO TOKa (TEIIOBOE,
XUMHUYECKOE, MarHUTHOE). DIEKTPUUYECKUI TOK B KUJIKOCTSIX U ra3ax.

Onekrpuyeckass 1enb. Cuima  Toka.  DJEKTPUYECKOE  HampshKEHUE.
ConpoTuBieHre MPOBOJHUKA. Y IEIBHOE COMPOTHUBIIEHHE BelIeCcTBA. 3akoH OMma
o ydacTka uenu. llocnenmoBaTenbHOE W NApAJUIENIBHOE  COSIMHEHUE
MIPOBOJIHUKOB.

PaGota u MONIIHOCTH 3JIEKTpUYECKOro Toka. 3akoH Jxoyns—JleHia.
DneKkTpuuecKue 1enu U NOoTpeOUTeNn INeKTpUuIeckoil sHepruu B ObITy. KopoTkoe
3aMbIKaHHE.

[ToctostHHblE  MarHuThl.  B3auMOAEWCTBHE  MOCTOSIHHBIX ~ MAarHuTOB.
MaruauTtHoe none. MarHutHoe noJie 3eMJIM U €r0 3HAaYEHHE ISl )KU3HU Ha 3eMUIIe.
Ombir  Opcrena. MarHuTHoe TOJNE€  JJIEKTpUYECKOro Toka. I[lpumenenue
3JIEKTPOMATrHUTOB B TEXHUKE. J|elCTBUE MAarHUTHOIO IOJI1 HA IPOBOJHUK C TOKOM.
DIIEKTPOABUTATENIb TMOCTOSIHHOTO TOKa. VCMONb30BaHUE 3NEKTPOJABUTATENCH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel @apajnes. SBneHue 3neKTpoMarHuTHON uHAyKuuU. [IpaBuno Jlenua.
DJIEKTpOreHeparTop. CriocoOsI MOJTYYEHUS AJICKTPUYECKOMN SHEPTUH.
DNEeKTPOCTAaHIIMU Ha BO3OOHOBIIIEMBIX HCTOYHUKAX SHEPTHUU.

Hemoncmpayuu.

DJIeKTpr3anus Ted.
JIBa poza dJIEKTPUUECKUX 3apsAI0B U B3AUMOJICHUCTBUE 3aPSIKEHHBIX TEIL.
YCTpOUCTBO U IENUCTBUE IEKTPOCKOTIA.
DIIEKTPOCTATUYECKAS MHIYKIHUS.
3aKOH COXpPAaHEHUS IEKTPUUECKUX 3apSAI0B.
[TpOBOHHMKH U AUBIEKTPHUKH.
MonenupoBaHue CUIIOBBIX JIMHUAM JEKTPUUECKOTO MOJIS.
HcTOUYHMKH TOCTOSTHHOTO TOKA.
JIenCTBUS SIIEKTPUYECKOTO TOKA.
. DNEKTPUYECKUIN TOK B KUJKOCTH.
. I'a30BbIM pazpsn.
. I3mepenue cumbl TOKa aMIIepMeETPOM.
. I3mepenue 3J1eKTpUYeCcKOro Hanpsy)KeHUsi BOJIbTMETPOM.
. Peocrar 1 marasuH COnpOTHUBIICHUMN.
. B3auMogencTBre nmoCTOSHHBIX MATHATOB.
. MopnenrpoBaHue HEBO3MOKHOCTH PA3JIEIEHHUS IMOJIFOCOB MarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MopaennpoBaHre MAarHUTHBIX TTOJIEM MTOCTOSIHHBIX MAarHUTOB.

OmnsIT DpcTena.

MarsuTtHoe 1oJjie ToKa. JICKTPOMarHuT.

JlencTBrE MAarHUTHOTO TIOJISI HA TIPOBOJHUK C TOKOM.

DJIEKTPOABUTATENb NOCTOSHHOTO TOKA.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHIYKLIHH.

OmnsiTel @apajes.

3aBUCUMOCTh HAINpPaBIICHUS HWHAYKOIHOHHOTO TOKAa OT YCIOBUW €ro
BO3HUKHOBCHHUS.

DJIEKTPOTreHEPATOP NOCTOSTHHOTO TOKA.

Jlabopamopnuie pabomwvt u onvimeul.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.

OneiTel MO HAOMIONCHHUIO DJCKTPU3ANNM TEl HWHAYKIUCH U TpHU
COMPUKOCHOBEHHH.

HccnenoBanne MACUCTBUS DJICKTPUYECKOTO OIS HA TPOBOJHUKU U
TUDJICKTPUKH.

Coopka 1 nmpoBepka padOThI ANEKTPUIECKOM IEMU MOCTOSIHHOTO TOKA.
N3mepenue u peryampoBaHUe CUIIBI TOKA.

W3mepeHne u perynupoBaHre HAMIPSKEHUS.

HccnenoBanre 3aBUCUMOCTU CHJIBI TOKA, WIYIIETO 4Ye€pe3 pPe3ucTop, OT
CONPOTHUBIICHUS PE3UCTOPA U HANPSIKEHUS HA PE3UCTOPE.

OMBITHL, JTEMOHCTPUPYIOIITHE 3aBUCHUMOCTD ANEKTPUUYECKOTO
COTIPOTHBIICHHS] TPOBOJHUKA OT €ro JUIMHBI, IUIOMIAJHN IONEPEUHOTO
CEUYEHHUs U MaTepuana.

[IpoBepka mpaBuUia CIOXKECHHS HANPSOHKEHUH TPU TOCIEIOBATEIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBwia as CWIBI TOKa TMPU MAPALIECTHPHOM COSTUHEHUN
PE3UCTOPOB.

Omnpenenenue padoThl AAEKTPUUECKOTO TOKA, UIYIIETO YEPE3 PEIUCTOP.
OnpeneneHue MOIIHOCTH  DJIEKTPUYECKOrO0 TOKa, BBIIEIAEMOM Ha
pe3ucTope.

HccnenoBanre 3aBUCMMOCTH CWIJIBI TOKa, WAYIIETO Yepe3 JaMIIOYKy, OT
HANPSDKEHUS HA HEW.

Onpenenenue KIIJI narpeBares.

HccnenoBanre MarHUTHOTO B3aMMOJICHCTBUS TTIOCTOSTHHBIX MarHUTOB.
W3yyenne MarHWUTHOTO TIOJSI TOCTOSTHHBIX ~MAarHWTOB TPH WX
00bEeIMHEHUU U Pa3/ICICHUU.

UccnenoBanue neicTBUA SIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.



17. ONBITBI, JIE€MOHCTPHUPYIOIIUE 3aBUCUMOCTh CHJIBI  B3aUMOJICHUCTBHUS
KaTylIKM C TOKOM M MarHuTa OT CWJIBI TOKa W HaIlpaBJI€HUs TOKa B
KaTyLIKE.

18. I3y4yeHue nercTBUS MarHUTHOIO T10JI HA IIPOBOJHUK C TOKOM.

19. KonctpyupoBanue u u3yueHue padoThl 3J1€KTPOABUTATENS.

20. U3mepenune KIIJI anexrpoaBuraTeabHON YCTaHOBKHU.

21. OnBITBI MO HMCCIIENOBAHHUIO SIBIICHUSA BJEKTPOMArHUTHOW WHIYKIHH:
HCCJIE0OBAHUE W3MEHEHUW 3HAYEHHUS U HaANpPaBICHUS HHIAYKLIHUOHHOIO
TOKa.

9 KITIACC

Paznen 8. Mexannueckue siBJICHUS.

Mexannueckoe JnBUxkeHHE. MarepuanbHas Touka. (Cucrema OTCU€ra.
OTHOCHUTENBPHOCTh MEXAHMYECKOTO JBWIKEHUA. PaBHOMEpHOE NPSMOJUHENHOE
nBH>KeHre. HepaBHOMEpHOE NpsMOTUHENHOE ABMKEHUE. CpeaHsass U MTHOBEHHAas
CKOPOCTb TeJia IPU HEPABHOMEPHOM JBUKEHUMU.

VYckopenue. PaBHOyckopeHHOE mpsMoiinHeiiHoe JBkeHue. CBoOogHOE
nagenue. OneiThl ['anuies.

PaBHOMEepHOE nBUMKEHHME MO OKpyx)HOCTH. Ilepuon u dactora oOpariieHus.
JIuneniHas u yrioBas CKOpOCTH. LIEHTpOCTpEMUTENBHOE YCKOPEHHUE.

[Tepsbiii 3akoH Herorona. Bropoit 3akoH HeroTtoHa. Tperuit 3akoH HeroToHa.
[TpyHUMD cynepro3uLnU CUIlL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHUs: cuiia TPEHUS CKOJIbLKEHUSI, CHJIa
TPEHHUS TTOKOSI, APYTHE BUJIBI TPEHHUS.

Cunia TSOKECTM M 3aKOH BCEMHUPHOIO TATOTEHUS. Y CKOpEHUE CBOOOHOTO
naneHus. JBwxkenue mianeT Bokpyr CousHna. IlepBasg xkocmuyeckas CKOpPOCTb.
HesecoMocTts u neperpysku.

PaBHOBecue matepuanbHOM TOuku. AOCONIOTHO TBEpHOe Teno. PaBHOBecue
TBEPJIOTO TEJA C 3aKPETUIEHHOU OChIO BpamieHuss. MOMEHT cwiibl. LIeHTp TskeCTH.

Nmnynec Tena. M3menenne mMmmyinbca. MMnynbe cuiibl. 3aKOH COXPaHEHHS
UMITyJbca. PEakTUBHOE IBUKEHUE.

Mexanndeckass pabora M MOIIHOCTb. PaboTa cuil TSDKECTH, YNPYTOCTH,
TpeHus. CBsi3b dHepruu u padoThl. [loTeHIMaIbHAS SHEPTUA Teja, MOJHATOrO HaJl
MOBEPXHOCTHIO 3eMIH. [lO0TEeHIIManbHAas SHEPrUs CKATOW NPy HUHbL. KnHeTnueckas
sHeprud. Teopema 0 KMHETHYECKON IHEPruu. 3aKOH COXPAHEHUS MEXAaHHYECKOU
DHEPTUMU.

Hemoncmpayuu.

1. HaOnronenne MexaHUYECKOTO BUKEHUS TeJla OTHOCUTEIBHO Pa3HbIX Tel

OTCYETA.
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8.
9.

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

CpaBHeHME TyTEW W TPACKTOPUN NBUKEHUS OJHOIO W TOTO K€ Tela
OTHOCUTEIBHO PA3HBIX TEJI OTCUETA.

N3mepenne CKOPOCTH U YCKOPEHUS NPSIMOJIMHEUHOTO JIBUKEHHUS.
HccnenoBanue npu3HakoB paBHOYCKOPEHHOI'O JBUKEHHUS.

HaGnronienre nBuXeHuUs Tela Mo OKpy>KHOCTH.

Habnronenne MexaHM4eCKUX SBJIICHUM, MPOUCXOAIINX B CHCTEME OTCUETa
«Tenexka» 1pu €€ PaBHOMEPHOM U  YCKOPEHHOM JBHKECHUHU
OTHOCHUTEJIbHO KaOuHeTa (PU3NKu.

3aBUCUMOCTh YCKOPEHHS Tejla OT MAacChl TeJla M JEUCTBYIOLIECH HA HETO
CUJIBI.

Habnronenue paBeHCTBa CHIT TIPH B3aUMOICHCTBUU TEll.

HN3menenue Beca Tena npu yCKOPEHHOM JIBUKEHUH.

[Iepenaya uMnybca npu B3aMMOJIEMCTBUAU TEIL.

[IpeoOGpazoBanms SHEPTUU NP B3aUMOICHCTBUU TEII.

CoxpaHeHue UMITyJIbCa PU HEYIPYTOM B3aUMOJICHCTBUMU.

CoxpaHeHue UuMMIyJbca Mpu adCOTOTHO YIPYTrOM B3aUMOJICHCTBUMU.
Habnronenue peakTHBHOTO JBH)KCHUS.

CoxpaHeHHe MEXaHUYECKON SHEPTHUH IIPU CBOOOTHOM MaJCHUH.
CoxpaHeHHE MEXaHMYECKOW YHEPTUM TIPU ABHKEHHUU TeJia O] ICHCTBUEM
MPYKUHBI.

Jlabopamopnuie pabomwvt u onvimel.

1.

KonctpyupoBanue Tpakra JJisi pa3roHa M JaJIbHEUMIIIETO0 paBHOMEPHOTO
JBKEHUSI IIIAPUKA WU TEIEXKKU.

Ornpenenenue cpelHeil CKOPOCTU CKOJBbXKEHHUS OpycKa WM JABUXKEHUS
LIAPUKA 110 HAKIIOHHOM TIOCKOCTH.

Ornpenenenue yCKOpeHHs] Teja MpPU PABHOYCKOPEHHOM JABMKEHHH TIO
HAKJIOHHOM IUIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JIBIKEHUU 0€3 Ha4aIbHON CKOPOCTH.

[IpoBepka rumoTe3bl: €CIU TMpPU PABHOYCKOPEHHOM JBHKEHUH 0€3
HayaJbHOW CKOPOCTH IMYTHU OTHOCSTCS KaK psJ HEUETHBIX YHCEN, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHU OJIMHAKOBHI.

HccnenoBanre 3aBUCUMOCTH CHUJIBI TPEHUS CKOJBXEHHUS OT CHJIbI
HOPMAaJILHOTO JaBJICHUS.

Omnpenenenue kodpuiieHTa TPEHUS CKOJIbXKEHUS.

Onpenenenne KECTKOCTH NMPYKUHBI.

Omnpenenenue pabOThl CWIIbI TPEHUS NMPU PAaBHOMEPHOM JBHKEHHU Tella
10 TOPU3OHTAJIBHOU MOBEPXHOCTH.



10. Onpenenenue pabOTHl CHIIBI  YIPYTrOCTH TpU  MOABEME Tpy3a C
MCIIOJIb30BaHUEM HETOJIBUKHOTO U TTOJABUXKHOTO OJIOKOB.

11. MI3y4yeHune 3aK0Ha COXPAaHEHUS SHEPTUU.

Paznen 9. Mexannueckue KoJieOaHUS U BOJIHBI.

KonebarenbHnoe nermxeHne. OCHOBHBIE XapaKTEPUCTUKHU KoJIeOaHU: IEpUoI,
4acToTa, aMIUIUTyAa. MareMaTHu4eCcKuil U NpyKUHHbIA MasTHUKU. lIpeBpamenue
SHEPIUM MpU KOJIeOATEIILHOM JIBUKEHUU.

3aryxatouiue  koneOaHus.  BeiHyxkneHHble — KoneOaHus.  Pe3oHaHc.
Mexannyeckue BoOJIHBL. (CBOWCTBA MEXaHMYEeCKUX BOdH. [IpomgonbHble H
MONEPEYHbIE BOJHBL. J[JIMHA BOJMHBI MW CKOPOCTh €€ PpacnpOCTPAHCHUS.
MexaHu4ecKue BOJIHBI B TBEPIOM TeJI€, CEUCMUYECKUE BOIHBL.

3Byk. I'poMKOCTh 3BykKa W BbicOTa TOHa. OTpaxkeHue 3Byka. MHpa3ByK u

YIBTPa3BYK.
Hemoncmpauyuu.
1. HaOmronenue xoneOaHWi Ted IO IEWCTBHEM CHIBI TIHKECTH U CHIIBI
YIPYTOCTH.
2. HaOmronenue koneOaHuii rpy3a Ha HUTH U Ha TIPYXKUHE.
3. HaOmtonenue BbIHYKIEHHBIX KOJE€OaHUI U pe30HaHCA.
4. PacnpocTpaHeHu€e MPOAOJIbHBIX U MONEPEYHBIX BOJIH (HA MOJIEIH).
5. HaOnroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
6. AKYCTHYECKHI PE30HAHC.

Jlabopamopnuie pabomwvt u onvimel.
1. OmpeneneHue 4YacTOThl M MepHoJa KoJieOaHMM MaTeMaTU4eCKOTo
MAasITHHKA.
2. OmnpenenieHre 4acTOThI U IEPHO/Ia KOJI€OAHUMN MPYKUHHOTO MasTHUKA.
3. HccnenoBanue 3aBUCHMOCTH MepHOJia KOJeOaHUM MOJBEIICHHOTO K HUTH
rpy3a OT AJIUHBI HUTH.
4. HccnepgoBaHue 3aBUCUMOCTHU MEPUOJIa KOIEOAHUN TPYKUHHOTO MasiTHUKA
OT MaccChl rpysa.
5. IlpoBepka HE3aBUCUMOCTH TMEpUOJa KOJIeOaHUU Tpy3a, MOJBEIICHHOTO K
HUTH, OT MacChl rpysa.
6. OmbITBl, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  MEpUoAa  KoJjieOaHUit
MPYKUHHOTO MAsITHUKA OT MACCHI Tpy3a U )KECTKOCTHU NPYKUHBI.
7. W3Mmepenue yckopeHus CBOOOIHOTO MaICHUS.
Pazngen 10. DineKTpoMarHuTHOE 1MOJIE M 3JIEKTPOMATHUTHBIEC BOJIHBI.
DJIEKTPOMAarHUTHOE  MOJIe.  DJEKTPOMAarHuTHble  BoHBL.  (CBONCTBa
aneKTpoMarHuTHBIX BOJH. [llkama snexTtpomarHuTHbIX BOJH. Hcmonb3oBaHue
3JIEKTPOMArHUTHBIX BOJIH JIJISI COTOBOM CBSI3H.



DnekTpoMaruuTHas npupoaa cera. CkopocTh cBeTa. BoiaHOBBIE CBOKCTBa
CBETa.

Hemoncmpayuu.

1. CBONMCTBaA 3JI€KTPOMArHUTHBIX BOJIH.

2. BoyiHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie pabomwvt u onvimel.

1. M3ydeHune CBOWCTB AJEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOWJIHHOTO

TenedoHa.
Pa3nea 11. CBeToBbBIE AABJICHHS.
JlyueBas  Mopmenb  cBera. HUctounuku  cBera. [IpssmonuneriHOE

pacnpoctpanenue ceta. 3atMeHuss Connua u JIynsl. Otpaxkenue ceta. [Imockoe
3epKaJio. 3aKOH OTPAKEHUS CBETA.

[Ipenomnenune cBeta. 3akoH mnpenomieHHUs cBera. [losHOe BHyTpeHHee
OTpaXxeHue cBeTa. lcnonp30BaHWE TOMHOTO BHYTPEHHETO OTPAXEHHS B
ONTUYECKUX CBETOBOJAX.

Jlunza. Xonp onayueir B nuHze. OnTuueckass cucrema (¢oToanmapara,
MHKpPOCKONAa M TellecKoma. ['7a3 kKak onTtudeckas cucrema. bIM30pyKocTh U
JaTbHO30PKOCTb.

Paznoxxenne Oenoro cBera B cnekTp. Omnbitel HbtoTona. CroxeHue
CIIEKTpaJbHBIX UBETOB. J(ucnepcus cBeTa.

Hemoncmpayuu.

[IpssMonMHEHHOE pacIpPOCTPAHEHHUE CBETA.

OTtpaxkeHue cBera.

[TonyueHnne n300pa>keHU B IMJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaax.
[Ipenomnenue csera.

Onrudeckuil CBETOBOJ.

Xop siydeid B coOMparolieil JInH3e.

Xox ny4den B paCCEeUBAIOLIEH JIMH3E.

[Tonyyenue n3o00paxeHui ¢ TOMOLIBIO JTUH3.

[Tpunuun necTBus gpoToanmnaparta, MUKPOCKOIIA U TEJIECKONA.
10. Mopens rnasa.

11. Paznoxxenue 6enoro cBera B CEKTP.

12. [Tonydenue 6enoro cBeTa Mpu CIOKEHUH CBETA PA3HBIX I[BETOB.

W P N ;AW

Jlabopamopnuie pabomwvt u onvimel.

1. UccnenoBanue 3aBUCHUMOCTH yIJia OTPaK€HUSI CBETOBOIO Jiyya OT yria
MaJIcHUsI.

2. M3ydeHue xapakTEepUCTUK U300paKeHUs MPEeIMETa B IUIIOCKOM 3€pKaie.

3. HccnenoBanue 3aBUCMMOCTH YIJIa MPEIOMIIEHUSI CBETOBOTO Jiydya OT yrjia
MaJIeHUs Ha TPAHUIIE «BO3AYX—CTEKIIO».



4. lTlonyuyenue n3o00pakeHUl C TOMOIIBIO COOUPAIOLIEH JTUH3HI.
Omnpenenenue POKyCHOTrO pacCTOSTHUS M ONTHYECKON CUIIBI cOOUparoieit
JIVH3BI.

6. ONBITHI 110 Pa3T0XKEHUIO OEJIOT0 CBETA B CIIEKTP.

OnbITEl IO BOCTPUATHIO I[BETA MPEAMETOB NPHU KX HAOIIOJACHUU uepes
[IBETOBBIE (PUIBTPHI.

Pa3nea 12. KBanToBLbI€e IBJI€HUS.

Omneitel Pesepdopna u mnanerapHas mojens aroma. Monenbs atoma bopa.
Hcnyckanue u nornomnieHue cBera atomoM. KBaHTel. JInHeHYaThie CIEKTPHI.

PannoaktuBHOCTh. Anb(da, Oeta- U ramma-uzinydeHus. CTpOCHHE aTOMHOTO
anpa. Hykimonnas woxpens aromHoro sapa. WM3oromel. PaamoakTtuBHBIE
npeBpaiieHud. llepuon monypacnaaa aTOMHBIX SAEP.

SnepHble peakunu. 3aKOHBI COXPAHEHHUS 3apsIAOBOTO U MAaCCOBOrO YHCET.
DOHeprus CBs3M aTOMHBIX sjaep. CBs3p Macchl W SHepruu. Peakuumm cuHTE3a U
nenenus saep. Mcrounnku sneprun CoytHIIA U 3BE3I.

Snepnas sHepreruka. JleMCTBHUS pagvOAKTUBHBIX M3JIyYEHUM HA IKUBBIC
OpraHU3MBlI.

Hemoncmpayuu.

1. CHeKTphl U3JIy4YE€HUSI U NOTJIONICHHUS.

2. CnoexkTpsl pa3IM4YHbIX Ia30B.

3. Cnektp Bomopoaa.

4. HabGnronenue TpekoB B kamepe Buiibcona.

5. Pabota cuéTunka MOHU3UPYIOIIHNX U3ITYyUYEHH.

6. Peructpanus uznydeHus: IpUPOIHBIX MUHEPAJIOB U TPOTYKTOB.

Jlabopamopnuie pabomwvt u onvimel.

1. HaOnronenue CIIONIHBIX U JIMHEHYATHIX CIIEKTPOB U3ITYUECHUSI.

2. HccnemoBaHue TPEKOB: M3MEPEHHUE DHEPrUHM YACTUIBI MO TOPMO3HOMY

nyTH (o gororpadusim).

3. H3mepenue painoakTUBHOTO (OHA.

IToBTOPUTEILHO-00001IAKO I MOXYJIb.

[ToBTOpUTENHEHO-0000IIAIONINUNA MOIYJIb TIPEHA3HAYEH JJIsI CUCTEMATU3ALUN
u  0000ImIeHUs  TPEIAMETHOTO  COASpPX)AaHMS M  OMNbITa  JESITEILHOCTH,
MpUOOPETEHHOTO MPU M3YUYECHHUH BCEro Kypca (PU3MKH, a TakKe IJi1 MOATOTOBKHU K
OCHOBHOMY TOCYJAapCTBEHHOMY JK3aMeHy Mo ¢u3uke s o0ydaronmxcs,
BBIOPABILKX 3TOT Yy4E€OHBIN NpeaMeT.

[Ipy u3yyeHnu JaHHOTO MOAYJS PEATU3YIOTCA U CUCTEMATU3UPYIOTCS BHUJIBI
JEATEeNIbHOCTH, HA OCHOBE KOTOPBIX 00ECTIEUMBAETCSA JTOCTHKEHUE MPEIMETHBIX U
METaNpeIMETHBIX  IUIAHUPYEMBIX  pe3ylbTaToB  oOydeHus, (opmupyercs
€CTECTBEHHOHAy4YHasi IPaMOTHOCTh: OCBOCHHME HAYYHBIX METOJOB HMCCIEIOBAHUS



SABJICHUN NPUPOALI U TEXHUKH, OBJIAJCHUE YMEHUSAMH OOBSICHATH (PU3MUECKHUE
SBJICHUS, NPUMEHAS I[IOJYYCHHbIC 3HAaHUs, pelarb 3a74ayd, B TOM YHCIE
Ka4ECTBECHHBIE U DKCIIEPUMEHTAJbHBIE.

[IpyHUIMNIHATBHO AEATEIBHOCTHBIM XapaKTep JAHHOTO pas3felia pealnu3yeTcs
32 Ccu€T TOro, 4YTo OOydYarolIuecs BBIMOJHAIOT 3aJaHusi, B KOTOPBIX UM
[peJIaraeTcsi:

Ha OCHOBE [IOJYYEHHBIX 3HAHUW pPACHO3HABaTh M HAYYHO OOBSICHATH
(uznYecKue SIBIECHUS B OKPYKAIOIIEH MPUPO/Ie U TTOBCEHEBHON KU3HU;

UCIIOIb30BaTh HAyYHbIE METO/bI UCCIAEAOBAHUS (PU3MUECKUX SIBICHUN, B TOM
YUCIIE 1S POBEPKU TUMOTE3 U MOJYUYECHUSI TEOPETUUYECKUX BBIBOJIOB;
OOBSICHSITh HAay4YHbIE OCHOBBI HAmOOJie€ BaXKHBIX JOCTUKEHUU COBPEMEHHBIX
TEXHOJIOTUH, HAIIPUMEDP, TPAKTUYECKOTO UCIOJIB30BAHUS PA3JINYHBIX UICTOYHUKOB
DHEPIUM HA OCHOBE 3aKOHA MPEBPALIECHUS U COXPAHEHUs BCEX U3BECTHBIX BUJIOB
DHEPTUMU.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHMA IIPOI'PAMMBI 110
POU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yuyenue (pu3MKM HA ypOBHE OCHOBHOTO OOIIEro oOpa30BaHUs HANPABIEHO

Ha JOCTH>KEHHE JINYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yIbTaTOB.

B pe3ynbTaTe u3ydeHus PuU3NKU Ha ypOBHE OCHOBHOIO 00I11[eT0 00pa3oBaHuUs

y oOyuaronierocst 6yayT cpopMHpOBaHbI CIEAYIONINE JTUYHOCTHBIE PE3YIbTaThl B
JacTH:

1) naTpHOTHYECKOTO BOCIIMTAHMSI:

- IPOSIBJICHUE MHTEpPECa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOU
(bu3NYECKON HAyKU;

- IICHHOCTHOE OTHOIIEHUE K JOCTHKEHUSIM POCCUUCKUX YUEHBIX-(PU3UKOB;

2) rpaKIaHCKOr0 M TyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

- TOTOBHOCTb K aKTUBHOMY YYaCTHIO B O0CYXJAEHUU OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIEM, CBA3aHHBIX C MPAKTUUYECKUM MNPUMEHEHUEM TOCTHKESHHUI
busuky;

- OCO3HAHUE BAXXHOCTH MOPATBHO-3TUYECKUX IPHUHIIAINOB B JIEATCIBHOCTH
Y4E€HOT0;

3) 3cTETUYECKOr0 BOCIIUTAHUSA:

- BOCIIPUSITHE ICTETUYECKUX KauecTB (PU3MUECKON HayKu: €€ TapMOHHYHOIO
MOCTPOEHUSI, CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 IO3HAHMSL

- OCO3HaHHME IEHHOCTH (HU3UYECKOW HAyKH KaK MOIIHOTO HWHCTPYMEHTa
MO3HAHUSI MHUPA, OCHOBBI PAa3BUTHUSA TEXHOJIOTUM, BAXKHEWUIIIEU COCTaBIISIOIICHU
KYJbTYPBL;

- pa3BUTHE HAay4YyHOU II0003HATEIBLHOCTH, HHTEpEca K HUCCIEI0BATEIbCKOM
eI TEIbHOCTH;

5) ¢opmupoBaHus  KYJbTYPbl 3A0pPOBbS W  3MOLMOHAJBLHOIO
Os1aromosy4us:

- OCO3HaHHME IIEHHOCTH Oe30macHoro oOpa3za JKH3HHM B COBPEMEHHOM
TEXHOJIOTHYECKOM MHPE, BaXXHOCTH TIpaBHJI 0O€30I11acHOTO IMOBEACHUS Ha
TPAHCIIOPTE, Ha JOPOrax, C AJIEKTPUUYECKUM M TEIJIOBBIM O0OpPYJOBAaHHEM B
JOMAITHUX YCIOBUSX;

- c(opMHUpPOBAaHHOCTH HaBbIKa pediekcuM, TPU3HAHUE CBOETO IMpaBa Ha
OIMOKY U TAKOTO e MpaBa y Ipyroro 4eiaoBeKa;

6) Tpy10BOI0 BOCIIMTAHMS

- aKTUBHOE y4yacTHE€ B PEIICHWM MNPAKTUYECKUX 3ajad (B paMKax CEMbH,
00pa3oBaTeIbHOM  OpraHM3allMd, ToOpoja, Kpas) TEXHOJOTHYECKOW |



COIMAJIbHOM HAIMpPaBICHHOCTH, TPEOYIOIMX B TOM 4YHCIEe U (U3UUYECKUX
3HAHUM;

e - HHTEpEC K MPaKTUUECKOMY H3YyUYEHUIO npodeccuit, CBSI3aHHBIX C (PU3UKOK;

e 7) 3K0JIOTrH4€eCKOr0 BOCIIUTAHMSA:

e - OpUEHTalUs Ha TpUMEHEeHHEe (U3MYECKUX 3HAHUM MJId pelIeHUs 3aj]ay B
o0JlacTh OKpY’Karolel cpenpl, MIAHUPOBAHUS TOCTYNKOB M OLEHKH HX
BO3MO’KHBIX TOCJIEACTBUU 11 OKPYKAIOIIEHU CPEIBIL;

e - OCO3HaHHE TJI00ATBHOIO XapaKTepa AKOJOTHMUYECKUX MpOoOJIeM U MyTeu ux

pelIeHus;

e 8) ajanTanum K M3MEHSIOIIUMCH YCJIOBHUAM COLUMAJIBLHOM W NPHPOIHOH
cpensbl:

e - MOTPeOHOCTh BO B3aWMOJICHMCTBHUU TIPHM BBIOJHEHUN HCCICAOBAHUM |
MPOEKTOB (HU3UYECKOW HAMPABIECHHOCTHU, OTKPBITOCTh OMNBITY W 3HAHUSIM
ApYTHX,;

e - TIOBBIIIEHHE YPOBHS CBOEM KOMIETEHTHOCTH 4Yepe3 MPAKTUYECKYIO
TIEITEIbHOCTD,

e - MOTPeOHOCTH B (GOPMHUPOBAHUU HOBBIX 3HAHUM, B TOM 4YHUCIE POPMYITUPOBATH
UJIEU, TIOHATHUSI, TUTIOTE3bI O PU3NUECKUX OOBEKTaX U SIBICHUSX;

e - OCO3HaHUE JNe(PUIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEN B 00JaCTH
buzuky;

e - IUIAHMPOBAHHE CBOETO PA3BUTUS B MNPUOOPETEHUH HOBBIX (PU3HUUECKUX
3HAHUM;

e - CTPEMIJICHHE aHAJIM3UPOBAThH U BBISIBIATH B3aUMOCBSI3U IPUPO/IbI, 00IIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCIIOJI30BaHUEM (PU3NUECKUX 3HAHUI;

e - OIEHKAa CBOUX JEUCTBUHA C YYETOM BIMSHHUSA HA OKPYXKAIOIIYI Cpeny,
BO3MOJKHBIX TJIO0ATBHBIX MOCTECTBHIA.

METAINIPEIMETHBIE PE3YJIbTATBI

B pesynabTaTe OCBOGHHS MpoOrpaMMbl 1O (GU3WKE HA YPOBHE OCHOBHOTO
oO1iero oopa3zoBanus y o0ydarouierocst Oyaytr chopMupoBaHbl MeTaNpeAMeTHbIE
pe3yJIbTaThl, BKIIFOYAIOIINE TO3HABATEIFHBIC YHUBEPCATbHBIC YICOHbIC TCHCTBUS,
KOMMYHUKATHBHBIC  YHHBEPCAJIbHBIC  y4eOHBIC  JICHCTBUS,  PpETyJIsSTHBHBIC
YHUBEPCAITbHBIC YICOHBIC TCHCTBHSI.

Ilo3HaBaTe/ibHBIE YHUBEpPCAJbHLIC yqeﬁﬂme I[eﬁCTBHﬂ

ba3oBble 1oruyeckue aeiicTBuA:
e BBIBISATh U XapaKTepU30BaTh CYIIECTBEHHbIC MPU3HAKH OOBEKTOB
(ssBIEHUN);



YCTaHABIIUBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(DUKAIUKU, OCHOBAHUS JJIs
00001IeHNS U CPABHEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH U NMPOTUBOPEUUS B PaCCMaTPUBAEMBIX (paKTax,
JAHHBIX U HAOJIIOCHUSAX, OTHOCSIIUXCS K PU3HMUECKUM SIBJICHUSIM;
BBISIBJISITh MPUYUHHO-CIIC/ICTBEHHBIE CBSI3M NPU HU3YYCHUU (HUUUECKUX
SIBJICHUN U MPOIIECCOB, AENaTh BBHIBOJbI C UCIIOJIB30BAHUEM JEIyKTUBHBIX
U UHAYKTUBHBIX YMO3aKIIOUYEHUH, BBIIBUTaTh TUIIOTE3bl O B3aUMOCBS3X
(hU3UYECKUX BEITMYHNH;

CaMOCTOSITEJIbHO BBIOMpATH CMOCOO pelleHus y4eOHOM Quinueckoin
3a7aun (CpaBHEHHE HECKOJIbKUX BAapUAHTOB pEIICHUs, BHIOOp Hamboliee
MOAXOASIIETO C YYETOM CAMOCTOSITENIHHO BBIJICTICHHBIX KPUTEPUEB).

ba3oBble ucciiegoBaTe/IbCKNe I[eﬁCTBHﬂI

MCIIOJIb30BaTh BOMPOCHI KAK MCCIIEI0BATEILCKUM HHCTPYMEHT O3HAHMUS;
MPOBOJIUTH MO CAMOCTOSITEILHO COCTABIIECHHOMY TUIAHY OTIBIT, HECIOKHBIN
(U3MYECKU HKCIEPUMEHT, HEOOJIBIIOE HCCleA0BaHuEe (DUIUUECKOTO
SIBJICHUSL;

OLICHMBAaTh HA MPUMEHUMOCTb U  JOCTOBEPHOCTh HUH(OpMaIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHMS WM DKCIIEPUMEHTA;

CaMOCTOSITEILHO (OPMYIUPOBATH 00OOIIEHUS U BBIBOJBI IO pe3yJibTaTaM
MPOBEAEHHOTO HAOIIOICHUS, OTIBITA, UCCIICIOBAHMUS;

MPOTHO3UPOBATh  BO3MOXKHOE  JlalibHEWIee pa3BUTHE  (HUBUUYECKUX
MPOIIECCOB, a TAKXKE BBIJBUTATh MPEANOJI0KEHUSI 00 UX Pa3BUTUU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pabora ¢ unpopmaunmeii:

MPUMEHSITh Pa3InYHbIE METOJbl, MHCTPYMEHTHI U 3alpOCHI MPHU MOUCKE U
orOope HMHQOpPMAIIMU WU JAHHBIX C Y4ETOM MPEAJIOKEHHOU ydyeOHOMU
dbu3nueckom 3a1aun;

aHaJIM3MpPOBaTh, CHCTEMATHU3UPOBATh U MHTEPIPETUPOBATH WHGOPMAITHIO
Pa3IMYHBIX BUOB U (OPM TpEICTaBICHHUS;

CaMOCTOSITEJIbHO  BBIOMpAaTh ONTUMAaJbHYIO (QOpMy MpeaCTaBICHUS
nHGOpMAllMM H WIIOCTPUPOBATH pellacMble 3aJa4ydl  HECIOKHBIMHU
CXeMaMHu, JuarpaMMamMu, HHOU rpaduKoi U MX KOMOHWHAITUSMU.

KOMMyHI/IKaTI/IBHbIe YHUBEPCAJIBLHLIC yqeﬁﬂme I[eﬁCTBHﬂ:

B XO/A€ OOCYXACHHUS Y4eOHOTOo MaTepHayia, pe3yJbTaTOB JTa0OpPaTOPHBIX
paboT U MPOEKTOB 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYX)TaeMOH TEMBI U
BBICKAQ3bIBaTh HJCH, HAIICICHHBIC HAa PEIICHHE 3aJadd M TIOJJICpKaHUe
0J1aroKeaaTeaIbHOCTH OOIICHMS,

COTIOCTABJISITh CBOU CYXACHUS C CYXICHHSIMH JIPYTUX YYaCTHUKOB
auanora, OOHaAPYXKUBATh Pa3INYKe U CXOJICTBO MO3UIIHIA;



BbIpakaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MMUCbMEHHBIX TEKCTaX;
MyOJIMYHO MPEJICTABIATh PE3YJIbTaThl BBIOJIHEHHOTO (PU3MUECKOTO OIbITa
(9KCIIepUMeHTa, UCCIIEA0BaHUs, POEKTA);

MOHMMATh W  HCHOJIb30BaTh  MPEUMYIIECTBA  KOMaHAHOM U
WHJVMBHUAYabHOW pPabOThl MpPH PEHIEHUH KOHKPETHOU (U3HUEeCKOU
poOJIeMBbl;

MPUHUMATH 1I€JId COBMECTHOM JEATEeIbHOCTH, OPTaHU30BbIBATh JNEUCTBUS
no e€ [OCTHKEHHMIO: pPACHpPElesaTh pOJH, OOCYXIaTh NpPOLECCH U
pe3yAbTaThl COBMECTHOM pabOThl, 0000111aTh MHEHUS HECKOIBKUX JIFOIEH;
BBITIOJIHATH CBOIO YacTh paOOThI, IOCTUTas KAUECTBEHHOI'O pe3yJibTaTa 1o
CBOEMY HAIpAaBICHUI0O U KOOPJAUHUPYS CBOM JEHCTBUS C APYrUMU
YJIeHaMU KOMAaH/Ibl;

OLICHMBAaTh KA4e€CTBO CBOETO BKJIaJa B OOILIUNA MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITEIbHO C(HOPMYJIHUPOBAHHBIM YUaCTHUKAMH B3aUMOICHCTBHUS.

PerHﬂTHBHbIe YHUBEPCAJIBbHLIC yqeﬁﬂme I[eﬁCTBHﬂ

CaMoopraHmaunﬂ:

BBISIBJISITH MPOOJIEMBI B KU3HEHHBIX U YYEOHBIX CUTYyalUAX, TPEOYIOIMUX
JUIsL petieHust PU3nuecKux 3HaAHUM;

OpPUEHTHPOBATHCA B  PA3JIUYHBIX MOAXO0JaX MPUHATHS  pPEIICHUMU
(MHAMBUYyaTbHOE, MPUHITUE PEIICHUS B TPyNIe, NPUHSATHE pEIICHUN
TPYIIION);

CaMOCTOSITEJILHO COCTAaBIISITh aJiTOPUTM pelieHus: GU3NUECKON 3aauu Uin
IJIaHA UCCIEOBAaHUSA C Y4ETOM HMEIOIIUXCA PECYPCOB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEeHTUPOBATH MpeIJlaraeMble BAPUAHTHI PEIICHU;
nienaTh BbIOOp U OpaTh OTBETCTBEHHOCTH 3a PEILICHHE.

CaMOKOHTpO.ﬂb, 3MOHHOHaﬂbeIﬁ HHTEJJICKT:

JaBaTh aJ€KBATHYIO OLEHKY CUTYallMU U Npejarath jiaH €€ N3MEeHEeHHUS;
OOBSICHSITh ~ NPUYUHBI  JOCTHKEHUS  (HEJOCTHKEHUSI) PpPe3yJIbTaTOB
JEeSATENbHOCTH, AaBaTh OLICHKY PUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHUBHI B JCSATEILHOCTH (B TOM YHWCIE B XOJ BBIIOJIHEHUS
(U3MYECKOr0 HUCCJIENOBAHMS WM MPOEKTAa) HA OCHOBE HOBBIX
00CTOSITENBCTB, W3MEHMUBIIMXCS CHUTYallMil, YCTaHOBJIEHHBIX OLIMOOK,
BO3HUKIIUX TPYAHOCTEH;

OLICHMBAaTh COOTBETCTBHE pe3yibTaTa IEJIU U YCIOBUAM;

CTaBUTh c€0s Ha MECTO JPYroro 4ejoBeKa B XOJ€ CIOpa WIH JUCKYCCHH
Ha Hay4YHYIO TEMY, TOHUMATh MOTHBbI, HAMEPEHUS U JIOTUKY APYTroro;
MPU3HABATh CBOE MPABO Ha OMIMOKY MpU peuieHUu (PU3NUECKUX 3a]a4 WU
B YTBEPKJICHUAX HA HAYYHbIE TEMBI U TAKOE KE MPaBO APYroro.



NPEAMETHBIE PE3YJIbTATBI

K koHIly 00yueHus: B 7 Kjacce npeIMETHbIE PE3YJIbTAThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXkaTh C(HOPMUPOBAHHOCTH Y OOYUYAIOIIMXCS YMEHUM:

UCIONb30BaTh  MOHATUA: (PU3MYECKHE U  XUMHUYECKUE  SIBICHUS,
HaOJI0JICHHE, SKCIEPUMEHT, MOJEb, TUMOTe3a, €AUHUII (HU3UYECKHUX
BEJIMYUH, aTOM, MOJIEKYyJia, arperatHbleé COCTOSIHUSI BellecTBa (TBEpIOE,
KUJKOE, Ta3000pa3HOE), MEXaHWYECKOe [BIKEHHE (paBHOMEpPHOE,
HEPAaBHOMEpPHOE, TMPAMOJIMHEITHOE), TPAaeKTOpHs, PaBHOJAEHUCTBYIOIIAS
cuia, nedopmarys (ympyrasi, TJIacTHIecKas), HEBECOMOCTb,
COOOIIAIOIINECS COCYBL;

paznuuath sBiaeHusa (quddy3us, TEIIOBOE ABUKEHUE YACTHUIl BEIIECTBA,
paBHOMEpHOE  JBIIKEHHE, HEPAaBHOMEPHOE  JBUXKEHUE, HUHEpIUS,
B3aUMOJICMCTBUE TEJ, PABHOBECUE TBEPABIX TEN C 3AKPEIUIEHHOW OCBHIO
BpallleHUsI, TMepeaada JaBjieHUsT TBEPABIMH TeJIaMH, XUAKOCTAMHU U
razamu, arMoc(epHoe [aBieHUE, IIJIaBaHWE TeJ, MpeBpalleHus
MEXaHWYECKON AHEpPruu) Mo OMNHUCAHUI0 UX XapaKTepPHBIX CBOWCTB M Ha
OCHOBE OMBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SIBJICHUE;
pacro3HaBaTh MPOSIBIICHHE H3YUYECHHBIX (PU3NUECKUX  SIBICHUU B
OKpY’XKaroleM MHUpe, B TOM 4YHucie (U3UYECKUE SIBICHHUS B MPUPOJE:
MpPUMEPHI JIBUKEHUSI C PA3IUYHBIMU CKOPOCTSMH B JKMBOM M HEXHUBOU
NpUpojie, NCUCTBUE CUJIBI TPEHUST B MPUPOJE U TEXHUKE, BIHSIHUE
aTMOC(EepHOro JaBJ€HUsI Ha KUBOW OpraHu3M, IJIaBaHHE PBIO, pblYaru B
TeJie YeJIOBEKa, MPU 3TOM NEPEBOIUTH MPAKTHUUECKYIO 3a/1a4y B yueOHYIO,
BBIJICJISATh CYIIECTBEHHBIE CBOMCTBA (TPU3HAKK) (PU3NUECKUX SIBJICHUI;
OMUCHIBATh U3YUYCHHBIE CBOMCTBA TeNl U (PU3UYECKUE SIBICHUS, UCTIOJIb3Ys
(dbu3nyeckue BeIUMYMHBI (Macca, 00bEM, TIUIOTHOCTH BEIIECTBA, BpeEMs,
MyTh, CKOPOCTb, CPEAHSSA CKOPOCTh, CUJIa YIPYTOCTH, CHJIa TSKECTU, BEC
Tena, CWja TpEeHus, JaBleHue (TBEPAOro Tena, KUIAKOCTH, Trasa),
BBITAJIKHUBAIOIIAS CUJIA, MEXaHWueckas paboTa, MOUIHOCTh, IJIEYO CHUIIBL,
MOMEHT CWIbl, KO3(Q(QUIMEHT TMOJE3HOTr0 JEHUCTBUS MEXaHHU3MOB,
KHUHETUYECKass W TMOTEHIHAIbHAs YHEPrHsi), MPU OMHCAHUU MPABUIBHO
TpakToBaTh  (U3UYECKUM  CMBICT  HUCIHOIB3YEMbIX  BEIWYMH, HX
0003HaYeHUs1 U €AUHULIBI (U3UYECKUX BEJIUYMH, HAXOAUTH (HOPMYIIbI,
CBSI3bIBAIOIINE JTAHHYIO (DU3UUYECKYIO0 BEIMYMHY C JIPYTUMHU BEJIUYMHAMU,
CTPOUTH rpaUKU U3yUYEHHBIX 3aBUCUMOCTEN (DU3NUYECKUX BEJIIMYHH;
XapaKTepu30BaTh CBOMCTBA TeJ, (U3UYECKHE SBJICHUS U TMPOLECCHI,
UCIIONb3Ysl MpaBuiia CIOXKEHUs CUll (BAOJb OJHOM mpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, MpaBUIO paBHOBECHUs pbryara (OJoka),



«30JI0TO€ MPABWIO» MEXAHUKH, 3aKOH COXPAHEHHS MEXaHUYECKOMN
SHEPIruM, TMpPU OTOM JaBaTh CJIOBECHYIO (QOPMYIHUPOBKY 3aKOHA U
3aIMChIBAaTh €r0 MATEMATHYECKOE BBIPAKEHHUE;

OOBSICHATH (PU3UYECKUE SBJICHUS, MPOLIECCHl U CBOICTBA TEJ, B TOM YUCIE
U B KOHTEKCTE€ CHUTyallud MPAKTUKOOPUECHTHUPOBAHHOIO XapakTepa:
BBISIBJISITh TPUYUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH OObBsicHeHHe u3 1-2
JIOTUYECKUX I1aroB ¢ Oomnopoil Ha 1—2 M3y4eHHBIX CBOWCTBA (PU3UYECKUX
ABJICHUH, (PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pematb pacu€TrHple 3a7adyd B |—2 JEWCTBUA, HCHOJIB3YsS 3aKOHBI U
dbopmynbl, cBs3bIBalOIIME (DU3NUECKUE BEIWYMHBI: HAa OCHOBE aHalu3a
YCJIOBUS 33/1a4d 3alIUCHIBATh KPATKOE YCIIOBUE, MOJCTABIATh (PU3HUECKUE
BEJIMYUHBI B (OPMYJIbl UM MPOBOAUTH PACUEThl, HaXOAUTh CIPABOYHBIEC
JaHHbIE, HEOOXOUMBbIE ISl PEUICHUs 3aJlad, OLEHUBATh PEATUCTUYHOCTD
MOJIYYeHHOU (PU3NYECKOI BEITUYHHBI;

pacro3HaBaTh MOPOOJEMBbI, KOTOPhIE MOXHO PEHIUTh MPU MOMOIIH
(bU3MYECKUX METOJIOB, B OMMCAHUU MCCIIEIOBAHUS BBIICIATH TPOBEPSIEMOE
npeamnoyioxkenue  (TUMOTE3y),  pa3iuyatb W UHTEPIPETUPOBATH
MOJIYYEHHBIH pe3ysbTaT, HAXOAUTh OMIHUOKKM B XOJE ONbITa, JeJaTh
BBIBOJIBI 10 €T0 PE3YJIbTaTaM;

MPOBOJUTH OMBITHI MO HAOMIOAEHUIO (U3UYECKUX SIBICHUN WU
(buznyeckux CBOWCTB TEJI: dbopMynupoBaTh MIPOBEPAEMBIEC
MPEANOJIOKEHUS, COOUPATh YCTAHOBKY U3 MPEJI0KEHHOT0 000py10BaHus,
3aMUCHIBATh XOJ1 OMbITa U (POPMYITUPOBATH BHIBOIHI;

BBITIOJIHATh MPSIMBIE HW3MEPEHUSI PACCTOSIHUS, BPEMEHH, MACChl Tea,
o0b€Ma, CUIBI W TeMIepaTypbl C HCIOJB30BAHUEM AHAJIOTOBBIX U
nMpoBBIX MPUOOPOB, 3aMUCHIBATh IMOKa3aHUS MPUOOPOB C YUETOM
3aIaHHOM aOCOJIFOTHOU MOTPEIIHOCTH U3MEPEHUM;

MIPOBOJIMUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJAHOM (PU3UUECKOil BEIMUYUHBI OT
JIpPYrol C UCHOJIb30BAaHUEM TMPAMBIX HU3MEPEHHH (3aBUCUMOCTH MYTHU
PaBHOMEPHO JBIKYILIETOCAd TeJla OT BPEMEHU JBHXKECHUSA TENa, CHIIbI
TPEHUS CKOJILKEHUS OT Beca Tella, KauecTBa 00paboTKU MOBEPXHOCTEH Te
Y HE3aBUCUMOCTH CUJIbI TPEHHS OT IUIOLIAJAN COMMPUKOCHOBEHUS TEN, CHJIBI
YOPYTrOCTU OT YJJIMHEHUS] MPY>KUHBI, BBITAJKUBAIOIIEH CHIBI OT 00BEMA
MOTPYKEHHOW YACTHU TeJa U OT IJIOTHOCTH KUAKOCTH, €€ HE3aBUCUMOCTH
OT IJIOTHOCTH TeJa, OT TTyOMHBI, HA KOTOPYIO MOTPY>KEHO TEJ0, YCIOBUMN
IJIaBaHMs TEJ, YCJIOBUN paBHOBECHUs pblyara W OJIOKOB), y4acTBOBATh B
IUIAHUPOBAHUM y4eOHOTO UCCIEJOBaHUS, COOUpaTh YCTAHOBKY U
BBITIOJIHATh U3MEPEHUs, CIEAys MPeIJI0oKEeHHOMY IUIaHy, (UKCUPOBATh
pe3yabTaThl TMOJYYEHHOM 3aBUCHUMOCTH (PU3MUECKUX BEIMYUH B BHUJIE



MPEIOKCHABIX TaOMUIl U TpaduKOB, JENaTh BBIBOABI IO PE3yJIbTaTaM
WCCJICIOBAHMSI;

MPOBOJUTH KOCBEHHBIE HW3MEpEHUs (HU3NISCKUX BENWYUH (TUIOTHOCTH
BEIECTBA KUAKOCTH M TBEPAOTO Tela, CHJIA TPEHHUS CKOJBKCHHS,
JaBJICHUE  BO3MyXa, BHITAIKWBAMOIIAS  CWJa, JEHUCTBYIOIAs  Ha
MOTPY’KEHHOE B IKUAKOCTH TeNO, KOA(D(PUITMEHT IIOJIE3HOTO EeHCTBHSI
MPOCTBIX MEXaHW3MOB), CIEAysS TPEII0KCHHOH WHCTPYKIIUU: TIPU
BBITIOJTHEHUH HW3MEPCHHH COOMpPATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY U
BBIYHCIISATH 3HAYCHUE HCKOMOW BEITUYUHBL

co0JI01aTh TpaBUiia TEXHUKU 0€30MacHOCTH MpHU paboTe ¢ 1a00paTOpHbIM
000py1I0BaHUEM;

YKa3bIBaTh MPUHIUIBI JAEUCTBUS TPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECHl, TEPMOMETpP, JAUHAMOMETP, COOOIIAIOIIUECS] COCYIbI, OapoMeTp,
phIYar, MOABMKHBIA U HETIOABMKHBIN OJIOK, HAKJIOHHASI TUIOCKOCTH;
XapaKTepu30BaTh TPHUHIMANBI  JCHCTBUS W3yYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOpPOM Ha HMX OMUCAaHUSA (B TOM YHCIE:
MOJAIINITHAKKA, YCTPOHUCTBO BOJOMPOBOJIA, THUIAPABIMYECKHN Tpecc,
MaHOMETp, BBICOTOMEP, MOPIUIHEBOM HACOC, apEOMETP), UCIONB3YS 3HAHUS
0 CBOMCTBaX (PU3MYECKUX SABICHUN M HEOOXOAUMBbIE (PU3NUECKUE 3aKOHbI
1 3aKOHOMEPHOCTH;

MPUBOMUTH  TpUMEpPHl  (HAXOIWTh  HWHPOpPMAIMIO O  TpUMEpax)
MPAKTUYECKOTO HCIIONB30BaHUS (U3MUECKUX 3HAHWNA B TIOBCEIHEBHOM
KU3HU 1151 oOecriedeHus: 0€30MacHOCTH MPpU 0OpallleHUuu ¢ NMpubdopamu u
TEXHUYECKUMHU YCTPOWUCTBAMH, COXPAHCHHsS 370POBbS W COOJFOJACHUS
HOPM 3KOJIOTUYECKOTO TTOBEJICHUS B OKPY Kalollel cpefie;

OCYIIECTBIISITh OTOOpP HWCTOYHMKOB WH(popMmanuu B HWHTEepHETE B
COOTBETCTBUHM C 33/IaHHBIM MTOMCKOBBIM 3aIPOCOM, Ha OCHOBE UMEIOIINXCS
3HAHUA W TYTEM CpPaBHECHHS PA3IUYHBIX HMCTOYHUKOB BBIJCISTH
uH(OpPMAITHIO, KOTOpas SBISIETCS MPOTHBOPEUYUBON WM MOXKET OBITh
HEJOCTOBEPHOMU;

WCITIOJIB30BAaTh MPH BBITIOJIHCHUH yYEOHBIX 3aJaHUN HAyIHO-TIOMYJISIPHYIO
TUTEpaTypy  (PU3MUECKOTO  COAEp)KaHWSs, CIPABOYHBIE MaTepHabI,
pecypcel cetn MHTEpHET, BageTs mpuéMaMu KOHCIIEKTUPOBAHMS TEKCTa,
npeoOpazoBanus HHGOPMAIIMU U3 OJHOU 3HAKOBOUW CUCTEMBI B IPYTYIO;
co3aaBaTh COOCTBEHHBIC KPAaTKWE MUCHbMEHHBIC U YCTHBIC COOOIIEHUS Ha
OCHOBE 2—3 MCTOYHUKOB MHpOpMAIHK (HU3UIECKOTO COACPKAHUS, B TOM
quclie MyOJMMYHO NeNaTh KpaTKHe COOOIIEHHS O pe3yiabTaTax MPOCKTOB
WM y4eOHBIX WCCIENOBAaHWN, TPU H3TOM TPAaMOTHO MCIOIB30BATh



W3YUYCHHBIH TOHSATUMHBIA ammapar Kypca (HU3UKH, COMNPOBOXKAAThH
BBICTYILICHUE NIPE3EHTALUEN;

IPU BBINOJTHEHUU YYEOHBIX NPOEKTOB M HCCIENOBAaHUI paclpenensTh
00S3aHHOCTH B TpyIIE€ B COOTBETCTBHM C IOCTABJICHHBIMHU 3aJa4aMH,
CIEOUTHh 3a BBIINOJHEHUEM I[UIAHA JCHCTBUM, AaJCKBAaTHO OLCHUBATH
COOCTBEHHBIM  BKJaJ B  JACSATEIbHOCTb  TPYMNINbl,  BBICTPAUBATH
KOMMYHHUKAaTUBHOE B3aUMOJEUCTBUE, YUUTBIBAS MHEHUE OKPYKAIOIUX.

K xoHIy 00yueHus: B 8 Kiiacce npeiMeTHbIE PE3YJIbTATHI HA 0230BOM YPOBHE
JOJKHBI OTPaXkaTh C(HOPMUPOBAHHOCTH Y OOYUYAIOIIMXCS YMEHUM:

MCIIOIB30BaTh MOHATHUS: Macca U pa3Mephbl MOJIEKYJ, TEIUIOBOE JBUKEHUE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTAUINUECKUE U
aMmopdHble Teja, HACHIIICHHBI W HEHACBIIIEHHBIM Map, BIAXHOCTH
BO3/lyXa, TeMIepaTypa, BHYTPEHHSS JHEpPrus, TEIUIOBOM JBUTaTelb,
AJIEMEHTAPHBIN IEKTPUUYECKUI 3apsi]l, FAEKTPUUYECKOE IMOJE, TPOBOJIHUKHU
U TUAIEKTPUKH, TOCTOSTHHBIN 3JIEKTPUYECKUM TOK, MATHUTHOE TI0JIE;
paznuuath SIBICHUS (TEIUIOBOE paCIIMpEeHUE M CKaThe, TeIionepeaaya,
TEIJIOBOE PaBHOBECHE, CMAaUMBaHKE, KAMUJUISIPHBIC SIBJICHUS, UCIApEHHUE,
KOHJICHCAIUsl, TUIaBJICHUE, KpUCTauiM3auus (OTBEpIEBaHUE), KHUIIEHUE,
Temonepeaaya (TeTIoNnpOBOAHOCT, KOHBEKIIHS, U3IIy4YEHUE),
ANIEKTPpU3AIUs TEJ, B3aUMOJICUCTBUE 3apsAIOB, JEUCTBHS SJIEKTPUUECKOTO
TOKAa, KOPOTKOE€ 3aMBIKAHHWE, B3aUMOJECUCTBUE MATHUTOB, JICUCTBUE
MAarHUTHOTO MOJSl HAa MPOBOJHUK C TOKOM, SJIEKTPOMATrHUTHASI UHAYKIIUS)
M0 ONHCAHWI0 MX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PU3UUECKOE SIBIICHHUE;

pacro3HaBaTh MPOSIBIICHUE H3YUYEHHBIX (PU3UUECKUX  SIBJICHUU B
OKpY’)KaroleM MHUpe, B TOM 4YHucie (U3UYECKUE SIBICHHUS B MPUPOJE:
MOBEPXHOCTHOE HATSHDKEHHWE M KANWUISIPHBIE SIBICHHS B MPUPOJE,
KpHUCTa/Uibl B mpupone, wuznydeHue CoyHIA, 3amMep3aHue BOJOEMOB,
MOpcKHe Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHEra, JIEKTPUIECKUE
ABJIEHUS B aTtMocdepe, IEKTPUUECTBO KUBBIX OPraHU3MOB, MArHUTHOE
nosie 3emiin, Jpedd MOIOCOB, pOJIb MAarHUTHOTO TOJIS [Jis KU3HU Ha
3emiie, MOJSPHOE CUSTHUE, TTPU ATOM MEPEBOAUTH MPAKTUUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCIATh CYIIECTBEHHbIE CBOWCTBA (MpU3HAKH) (HU3UYECKUX
SIBJICHMU;

OMUCHIBATh U3YUYECHHBIE CBOMCTBA TeNl U (PU3UYECKUE SIBIICHUS, UCTIOJIb3Ys
(duznyeckre BETUUYUHBI (TeMIlepaTypa, BHYTPEHHSS YHEPTUsI, KOTUYECTBO
TEIJIOThI, yJieNbHasi TEMJIOEMKOCTh BEIECTBA, YJAEJNbHAas TEIIoTa
IJIABJICHUS, YJENbHAs TeIUIoTa MapooOpa3oBaHusl, yjAelbHAs TEIioTa
CropaHusi TOIUIMBA, KOA(DPUIMEHT TMOJIE3HOTO JEWUCTBUS TEIUIOBOM



MalluHbl, OTHOCHUTEJbHAs BIAXKHOCTh BO3AYyXa, JJIEKTPUUYECKHH 3apsij,
CHJIa TOKa, 3JIEKTPUYECKOE HAIpPSIKEHUE, COMPOTHBIICHHE IPOBOJIHUKA,
yIEIbHOE  CONpPOTUBIEHUE  BEIIECTBa, paboTa U  MOIIHOCTh
ANEKTPUYECKOTO0  TOKAa), NpPH ONHCAHUM MPaBUIBHO  TPAaKTOBATh
(U3UYECKUIl CMBICI MCHOJb3yEeMbIX BEIUYMH, 0003HAYEHUS M €IUHUIIBI
(U3MYECKUX BEJIMYMH, HAaXOIUTh (POPMYJbI, CBSI3BIBAIOIINE JIAHHYIO
(U3UYECKYI0 BEIWYMHY C JPYTMMH BEJIMYMHAMH, CTPOUTH TpaPuKH
M3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEJTNYMH;

XapaKTepu30BaTh CBOMCTBA TeN, (U3MYECKUE SIBICHHS W MPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE€ TMOJIOXKEHHSI MOJIEKYJIIPHO-KMHETUYECKOH TEOpUHU
CTPOEHUS BEILLECTBA, MPUHLUII CYNEPHO3UIUN ToJel (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpAaHEHHMs 3apsAna, 3akoH OMa /i yyacTKa 1enu, 3aKOH
Jlxoyns—JleHnia, 3aKOH COXpaHEHHs DSHEPruu, IpU 3TOM J1aBaTh
CJIIOBECHYIO (POPMYJMPOBKY 3aKOHA W 3alMCHIBaTh €r0 MaTeMaTHYECKOE
BBIPAJKEHUE;

OOBSACHATh (PU3NYECKHE MPOLECCHl M CBOICTBA T, B TOM YHUCIE U B
KOHTEKCTE CHUTyalud NPAKTUKOOPHEHTHPOBAHHOI'O XapaKTepa: BBIABIATH
NPUYUHHOCJEICTBEHHBIE CBS3U, CTPOUTH OOBSCHEHHE U3 1—2 JIOTMYECKUX
1aroB ¢ omnopoid Ha 1—2 M3y4eHHBIX CBOWCTBAa (PU3MYECKUX SIBICHHIA,
(U3HYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarb pacu€THble 3a7adyd B 2-3 JCUCTBUS, HCIONB3YS 3aKOHBI U
(Gopmynbl, CBS3bIBAIOIIME (DU3NYECKHWE BEIUYMHBI: HAa OCHOBE aHalu3a
YCIIOBHS 3aJlayd 3alUChIBaTh KPATKOE YCIOBHUE, BBISBISATH HEIOCTATOK
JaHHBIX JUIsl pelleHus 3aJadd, BbIOMpAaTh 3aKOHBI U (HOPMYJIbI,
HEOOXoIUMblEe ISl €€ peleHus, NPOBOJAUTh PACUETHI M CpPAaBHHUBATh
MOJIYYeHHOE 3HaUE€HHUE (PU3NYECKOI BEITUUYHMHBI C U3BECTHBIMU JAHHBIMU;
pacno3HaBaTh IpPOOJIEMBbI, KOTOpPHIE MOHO pPEMIUTh HIpPH MOMOUIA
(U3NYECKUX METOAOB, HCIONb3YSl OMNHCAHUE HCCIEIOBAaHUSA, BBIICIATH
IPOBEPSAEMOE MPEANOIOKEHUE, OLEHUBATh MPABUIBHOCTh MOpSAIKA
IIPOBEJICHUS HCCIIEJOBAHUS, A€JIaTh BHIBOBL;

MPOBOJAUTH OMNBITHI 10 HAONIONCHHIO (U3UYECKUX SBJICHUNA WU
(U3UYECKUX CBOWCTB TeJl (KANWUISIPHBIE SIBICHMS], 3aBUCUMOCTD J1aBJICHUS
BO3/lyXa OT €ro o0bEMa, TeMIepaTypbl, CKOPOCTU MPOLIECCa OCThIBAaHUS U
HarpeBaHusi MpU M3IYyYCHUH OT I1IBeTa H3JIyyaromed (Moriomiaromei)
MOBEPXHOCTH, CKOPOCTh MCHAPEHMsI BOJBI OT TEMIIEPATyphl KUIKOCTH U
wiomaan €€ TMOBEPXHOCTH, JJIEKTpU3alus Tel U B3aUMOJEHUCTBHE
ANEKTPUYECKUX 3apsAJI0B, B3aUMOJEWCTBHE IOCTOSIHHBIX MAarHuTOB,
BU3YyaJM3allMsl MAarHUTHBIX TOJIEd MOCTOSHHBIX MAarHUTOB, JEWCTBHS
MarHuTHOTO MOJS Ha NPOBOJHUK C TOKOM, CBOICTBAa 3JIEKTPOMAarHuTa,



CBOMCTBa BJEKTPOJBUTATENSI MOCTOSIHHOTO TOKa): (HOpMyIupoBaTh
MPOBEPSIEMbIE MPENOI0KEHUSI, COOUPATh YCTAHOBKY M3 MPETI0KEHHOTO
000py1I0BaHUS, OMUCKHIBATH XOJ1 OMbITA U (DOPMYJIUPOBATH BHIBOJIHI;
BBITIOJIHATH ~ MPSMBbIE  U3MEPEHUsT  TeMIepaTypbl, OTHOCUTEIbLHOMU
BIIQXXHOCTU BO3/yXa, CHJIbI TOKA, HANPSHKEHHs C HCIOJIb30BAaHUEM
aHAJIOTOBBIX NPUOOPOB M JATYUKOB (DU3UYECKUX BEIUYUH, CPABHUBATH
pe3yAbTaThl UBMEPEHUN C YUETOM 3aJJaHHON a0COTIOTHON MOTPEIIHOCTH;
MIPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJAHOMN (PU3UUECKOIl BEIMUYUHBI OT
IpYyrol ¢ HCHOJB30BAHUEM  MPSIMBIX  HU3MEPEHUN  (3aBUCUMOCTH
CONPOTHUBIICHUS] TPOBOAHUKA OT €ro JUIMHBI, IUIOHIAU MONEPEYHOTO
CEUYEHUS U YACIBHOTO CONMPOTUBIICHHUS BEIIECTBA MPOBOJHUKA, CUITBI TOKA,
UIYyIIeTO0 4epe3 TMPOBOAHUK, OT HANPSXKEHUS HAa MPOBOJHUKE,
UCCIIEIOBAHUE TIOCJIENOBATEILHOTO M MApaJUIEIbHOTO  COECIMHEHUMU
MPOBOJIHMKOB): IUJIAHUPOBATH MCCIEAOBaHUE, COOUpaTh YCTAaHOBKY U
BBITIOJIHATh U3MEPEHUs, CIEAys MPeII0oKEeHHOMY IUIaHy, (UKCUPOBATh
pe3yabTaThl MOJYYEHHOM 3aBUCMMOCTH B BHJE TaOMull U TpaduKoB,
JienaTh BBIBOJIBI MO pe3ybTaTaM UCCIIEAOBAHNUS;

MPOBOJINTh KOCBEHHBIE U3MEPEHUs (PU3MUECKUX BeNWUYMH (yAesbHas
TEIJIOEMKOCTh ~ BEIIECTBA, COMPOTUBJICHUE MPOBOJAHUKA, padoTa
MOIITHOCTh 3JEKTPUUYECKOTO TOKA): IUIAHUPOBATh H3MEpPEHHs, CcOOUpaTh
AKCIEPUMEHTAIBHYIO YCTAHOBKY, CIEIys MPEAJIOKEHHON HMHCTPYKIUU, U
BBIYUCIISITh 3HAUEHUE BEJIMUUHBL;

co0JIr01aTh IpaBUiia TEXHUKU 0€30MacHOCTH MpHU paboTe ¢ 1a00paTOpHBIM
000opy1I0BaHUEM;

XapaKTepu30BaTh MPUHLUNBI JIEUCTBUA U3YYEHHBIX NpUOOpPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOW HA HMX OMNUCAaHUA (B TOM 4YHUCIE:
CHUCTEMa OTOIUICHHUSI JIOMOB, TUTPOMETp, NapoBasi TypOWHA, aMIIEpMETp,
BOJIBTMETP, CUETUUK DIECKTPUYECKOM DHEPIrUH, 3JIEKTPOOCBETUTEIIbHbBIC
puOOpPHI, HArpEeBaTEIbHbBIE IEKTPONPUOOPHI (TPUMEPHI), STEKTPUUECKUE
MpEeJOXPaHUTENH, SJIEKTPOMArHHUT, 3JIEKTPOIBUTaTeNb MOCTOSHHOTO TOKA),
UCIIOb3Yysl 3HAHUS O CBOMCTBaxX (DU3WUYECKUX SABJICHUN M HEOOXOJIUMBbIC
(uznyeckre 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOICTBA U H3MEpPUTEIbHbIC
npuboOpbl MO CXeMaM M CXEMaTUYHBIM PpHUCYHKaM (KUJAKOCTHBIN
TEPMOMETpP, TEPMOC, MCUXPOMETP, TUTPOMETP, ABUTATEIb BHYTPEHHETO
CrOpaHusi, AJEKTPOCKOI, PEOCTaT), COCTABIATh CXEMbI BJIEKTPUUECKUX
Lene ¢ Mocae0BaTeIbHbIM U MapalieIbHbIM COEJUHEHUEM 3JIEMEHTOB,
pazinyas yciaoBHbIE 0003HAYEHUS SJIEMEHTOB JIEKTPUUECKUX IETIeH;



NPUBOAUTHL  MpUMEPHl  (HaxoAuTh HUHPOPMALMIO O  MOpUMEPax)
MPAKTUYECKOTO MCIOJIb30BaHUS (PU3NUECKUX 3HAHUW B MOBCEIHEBHOMU
KU3HU 111 oOecriedeHus 0€30MacHOCTH MPpU 0OpallleHuu ¢ NMpubopamu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXpPAHEHUS 3J0POBbS M COOJIIOJACHUS
HOPM 3KOJIOTUYECKOTO TTOBEJICHUS B OKPY KaloIlel cpefie;

OCYHIECTBIISITh MOUCK HHPOpMAUU (U3UYECKOTO COAECPXKAHUS B
HMHtepHeTe, Ha OCHOBE WMEKIIUXCA 3HAHUM MU MYTEM CpPaBHEHMS
JOTIOJIHUTENbHBIX ~ UMCTOYHUKOB  BBIACIATH, MH(OpMaluio, KoTopas
SIBJISIETCSL MPOTUBOPEUUBOM UITU MOXKET OBITh HEJIOCTOBEPHOM;
MCIIOJIb30BaTh MPHU BBINOJHEHUU YYEOHBIX 33alaHUN HAyYHO-TIOMYJISPHYIO
auTepaTypy  (U3MYECKOrOo COJACpKaHHUs, CIOPaBOYHbIE MaTepHualbl,
pecypebl cetr HTepHET, BIaieTh NpUEMaMi KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpazoBaHusg HHGOPMAIIMU U3 OJHOU 3HAKOBOUM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE MHCHMEHHBIE U KpPATKUE YCTHBIE COOOIICHUS,
0000mas wuHpOpMaIUI0 U3 HECKOJbKMX HCTOYHUKOB (HHU3NUECKOTO
COJepKaHMs, B TOM 4YHUCIE MNYOJIMYHO TMPEJICTABIATh PE3yIbTaThl
MIPOEKTHON WU UCCIEAOBATEIBCKON NESITEIBHOCTH, MPU 3TOM I'PaMOTHO
UCIONB30BaTh M3YYEHHBIM TMOHATUMHBIN anmapar Kypca (QuU3MKW,
COMNPOBOK/ATh BRICTYILJICHHE MPE3CHTAINEH;

MpU BBIIOTHEHUH Y4YEOHBIX MPOECKTOB M UCCIEAOBAHUN (HU3UUECKUX
MPOLIECCOB pacHpeiessiTh OO0SI3aHHOCTH B TPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMU 33J]a4aMU, CIEIUThH 3a BHINIOJIHEHUEM IUJIaHA JEUCTBUHN U
KOPPEKTUPOBATh €ro, aJIeKBaTHO OILIEHUBAaTh COOCTBEHHBIM BKJIaj] B
NeATEeNbHOCTD IPYIIIbI, BBICTPAUBAaTh KOMMYHUKATUBHOE B3aUMOJIEUCTBUE,
MPOSIBIISiE TOTOBHOCTD pa3peiiarbh KOH(QIUKTHIL.

K xoHny o0yuenust B 9 kiaacce npeMeTHbIE pe3yJIbTaThl HA 0A30BOM YpOBHE
JIOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOMIUXCS YMEHUM:

UCIOIb30BaTh TMOHATHS: CHUCTEMa OTcu€Ta, MarepualbHas TOYKa,
TPAeKTOpHUs, OTHOCUTEIHLHOCTh MEXaHUYECKOTO NBIKEHUSA, AehopMmarus
(ynmpyrasi, mniactuyeckasi), TpEHHUE, IEHTPOCTPEMHTEILHOE YCKOpPEHUE,
HEBECOMOCTh M TEPErpy3KH, LEHTP TSHKECTH, aOCONIOTHO TBEPIOE TEINO,
LIEHTP TSHKECTU TBEPAOrO Tejia, paBHOBECHE, MEXAHHUUECKUE KOJIEOAHUS U
BOJHBI, 3BYK, MH(Pa3ByK M yIbTPa3BYK, 3JIEKTPOMATHUTHBIE BOJIHBI,
[IKaJia AJE€KTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U JAAIbHO30PKOCTb,
CIEKTPbl UCIYCKaHUS U TOTJIONIEHUs, anb(da, OeTa- U raMma-u3nydeHus,
W30TOIIbI, Si/IEpHAsi SHEPreTUKA;

paznuuath SBJICHUS (PaBHOMEpPHOE U HEPABHOMEPHOE MPSMOJIUHEUHOE
JBIKEHHE, PABHOYCKOPEHHOE MPSMOJUHEIHOE JBUXKEHHE, CBOOOIHOE
MaJicHue TeJl, pABHOMEPHOE JABUKEHUE MO OKPY>KHOCTU, B3aUMOJICHCTBUE



TeJ, PEaKTUBHOE JBUKEHUE, KOJeOaTeIbHOE JBIKEHHUE (3aTyXarollue U
BBIHYK/ICHHBIE KOJE€0aHUs), PE30HAHC, BOJTHOBOE JBUKEHUE, OTpPaKEHUE
3ByKa, MPSIMOJIMHEHHOE PaCIpOCTPAHEHUE, OTPAXKEHHUE U TMPETOMIICHUE
CBETa, MOJHOE BHYTPEHHEE OTPAKEHHUE CBETA, Pa3I0KEeHHE OEJIoro CBeTa B
CIEKTp U CJOXXEHUE CIHEKTPaJbHBIX I[BETOB, JIUCIEPCHs CBETa,
€CTEeCTBEHHasl PaJuOAKTUBHOCTh, BOBHUKHOBEHUE JMHEWYATOTO CIIEKTpa
M3IIYYEHUs1) 1O OMUCAHUIO UX XapaKTEPHBIX CBOICTB M HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PU3UUECKOE SIBJICHHUE;

pacro3HaBaTh MPOSIBIIGHUE H3YUYCHHBIX (PU3NUECKUX  SIBJICHUU B
OKpYy)KaromeM Mupe (B TOM uuciie (U3nuecKue SBICHUS B TMPUPOJE:
MPUINBBI U OTIUBBI, ABUKEHUE TuTaHEeT COJIHEUHOU CUCTEMBI, PEAKTUBHOE
JIBKEHHE KUBBIX OPraHU3MOB, BOCIPUSTHE 3BYKOB KHUBOTHBIMU,
3eMJIETpSICEHUE, CEMCMUYECKHE BOJIHBI, I[yHaMH, 3XO0, I[BeTa Tell,
ONTUYECKUE SIBJICHUS B MPUPOJE, OMOIOTrHYEecKOe eUCTBHE BUAUMOTO,
yIbTPaUONIETOBOTO U PEHTTEHOBCKOTO M3JIyYEHHM, €CTECTBEHHBIN
pPaguoOaKTUBHBIN ()OH, KOCMUYECKHE JIYUd, PaJUOAKTHUBHOE H3IIyUYEHUE
NPUPOJIHBIX MUHEPAlOB, JEUCTBUE PAAMOAKTUBHBIX U3IYYEHUU Ha
OpraHW3M 4YeJIOBEKa), MpHU STOM NEPEBOJAUTH MPAKTUYECKYIO 3a/ady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHbIE CBOMCTBA (MpU3HAKH) (HU3UYECKUX
SIBJICHMU;

OMUCHIBATh U3YUYCHHBIE CBOMCTBA TeNl U (PU3UYECKUE SIBIICHUS, UCTIOJIb3Ys
¢uznyeckre BENMYMHBI (CpEIHsIi M MIHOBEHHass CKOpPOCTh Tejla IMpu
HEPAaBHOMEPHOM JBUKEHHH, YCKOpPEHHUE, IMEepeMEIleHUE, MyTh, YrioBas
CKOpDOCTh, CHJIa TPEHHMs, CUJla YINPYTOCTH, CUla TSKECTH, YCKOPEHUE
CBOOOJIHOTO TAJIEHHs, BEC Tella, HUMIIYJIbC Tejla, HUMIIYJIbC CHIIbL,
MexaHuueckas pabdoTa M MOIIHOCTh, MOTEHIMAJIbHAsI DJHEPrus Tena,
MOAHSATOTO HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIUANIbHAS SHEPIusl CXKaTou
NPYKUHBI, KUHETUYECKasl SHEpPrus, IOJHAs MEXaHUYecKas >SHeprus,
MEePUOJ U YaCcTOTa KOJeOaHUM, JUTMHA BOJHBI, TPOMKOCTbh 3BYKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeIb MPEIOMIICHUS CPEAbl), MPU OMUCAHUU
MPaBUJIBHO TPaKTOBaTh (PU3UYECKHM CMBICI HCMOIb3yEeMbIX BEIWYUH,
0003HaYeHUs1 U €AUHULIBI (U3UYECKUX BEJIUYMH, HAXOAUTH (HOPMYIIbL,
CBSI3bIBAIOIINE JTAHHYIO (DU3UUYECKYIO0 BEIMYMHY C JIPYTUMHU BEJIUYMHAMU,
CTPOUTH rpaUKU U3yUYEHHBIX 3aBUCUMOCTEN (DU3NYECKUX BEJIIMYHH;
XapaKTepu30BaTh CBOMCTBA TeJ, (U3UYECKHE SBJICHUS U TMPOLECCHI,
UCIIONb3Yysl 3aKOH COXPAHEHUs SHEPTUHU, 3aKOH BCEMHUPHOTO TSATOTEHUS,
MNPUHIUIT CYNMEPHO3UIUA CWJI, NPUHIMUII OTHOCUTENbHOCTU [‘anmunes,
3aKkoHbl HbIOTOHA, 3aKOH COXpAaHEHUS UMITYJIbCA, 3aKOHBI OTpPa)XEHUS U
MPEJIOMIICHHS CBETA, 3aKOHBI COXPAHEHHUSI 3apsJJOBOTO U MacCOBOT'O YUCE



P SIIEPHBIX PEAKNUAX, TPU ITOM J1aBaTh CIOBECHYIO (HOPMYIUPOBKY
3aKOHA U 3alIUCHIBATh €70 MATEMAaTUYECKOE BhIPAKEHUE;

OOBSCHATh (PU3WUYECKHE TMPOIECCH M CBOMCTBA TElI, B TOM YHCIE U B
KOHTEKCTE CHUTyaIluii MPAKTUKOOPHEHTHPOBAHHOTO XapaKTepa: BBISIBIATH
MPUYUHHO-CJIC/ICTBEHHBIE CBSI3U, CTPOUTHh OOBSICHEHUE U3 2—3 JIOTUIECCKUX
[1aroB ¢ ONopod Ha 2—3 M3y4YEHHBIX CBOWCTBA (PU3UYECKHUX SIBICHHIA,
(hbU3MYECKUX 3aKOHOB UM 3aKOHOMEPHOCTEH;

pemiath pacy€THble 3aJaud  (ONMUparoluecs Ha cuctemMy u3 2-3
ypaBHEHHU ), UCTIONIBb3Ys 3aKOHBI U (hOPMYJIbI, CBSI3bIBAIOIINE (PUBHYECKUE
BETMYMHBI: HA OCHOBE aHANIM3a YCJIOBHUS 3aJaddl 3alUCBHIBATH KPAaTKOE
YCIIOBHE, BBISBISITH HEJOCTAIONINE WM W30BITOYHBIC NaHHBIE, BHIOWPATh
3aKOHBI U (OPMYJIIBI, HEOOXOAMUMBIC VISl PEIICHUS, TPOBOIUTH PACUETHl U
OIICHWBATh PEATMCTUYHOCTh IMOJYYEHHOTO 3HAYCHUS (U3UUCCKOU
BEITUYHHBL;

pacmo3HaBaTh MPOOJIEMBI, KOTOpPhIE MOXHO PEIINTh TPH TMOMOITH
(GU3UYECKUX METOJOB, HCIIONB3Ys OMHCAHUE WCCICIOBAHUS, BBIICIATH
MpOBEpsSIeMOE TPEANOJIOKEHNE, OIICHUBATh TMPABWIBHOCTh TOPSIKA
MPOBEICHUST  WCCJICNOBAaHUS, JEJIaTh BBIBOJBI, HWHTEPIPETUPOBATH
PE3yNIbTaThl HAOTIOICHUN U OTBITOB;

MPOBOJUTH OMBITHI MO HAOMIONCHUIO (U3WYECKUX SBICHUW WU
(u3nYeCKnX CBOMCTB Tesl (M3y4eHHE BTOpPOro 3akoHa HproToHa, 3akoHa
COXpAaHEHUSI DHEPTUH, 3aBUCHUMOCTh IepuoAa KOJIeOaHWW MPYKUHHOTO
MasTHHKA OT MacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCHUMOCTH OT
aMIUTUTYBI MAJIBIX KOJICOAHUH, IPSIMOJIMHEHOE PaCcIpOCTpaHEHUE CBETA,
pasiioxkeHue Oenoro cBeTa B CHEKTp, U3YyUECHHE CBOMCTB M300pakeHUs B
IJIOCKOM 3€pKajie M CBOMCTB M300pakKeHHs IIpeaMeTa B cOoOHparoIiei
JUH3e, HAOMIOJEHUE CIUIONIHBIX M JIMHEHYATHIX CHEKTPOB H3IYYCHHS):
CaMOCTOSITEJIbHO  CcOOMpaTh yCTAaHOBKY M3 M30BITOYHOrO Habopa
o0opynoBaHUsS, ONWCHIBATH XOJ OMBITa W  €r0  Pe3yJbTaThl,
(bOopMyTHUpPOBATH BHIBOIBL,

MPOBOJUTH TP HEOOXOIUMOCTH CEPUIO TPSMBIX U3MEPEHUMN, OMPEHaeIIssl
CpelHee 3HAaueHUE U3MepsieMOl BeNWUMHBl ((POKYCHOE pacCTOSHUE
coOuparonieit JMH3bI), OOOCHOBBIBaTH BBIOOpP cmoco0a U3MEpPEHUs
(M3MepuTETBbHOTO TIPUOOpa);

MPOBOJUTL HCCIEIOBAaHUE 3aBUCUMOCTEH (PU3WYECKUX BEIMYUH C
WCITOJIb30BAaHUEM TIPSAMBIX H3MEPEHHUH (3aBUCHUMOCTH IYTH OT BPEMEHU
IpU PAaBHOYCKOPEHHOM [IBHXKEHUM 0O€3 HadyaJlbHOW CKOpPOCTH, MEpHOja
KOJIeOaHM MaTeMaTHYeCKOr0 MAasTHHKA OT JJIMHBI HUTH, 3aBUCHMOCTH
yria OTpaXE€HUs CBETa OT yIJia MaJeHUS W yIJia MPEIOMIICHUS OT yria



MajieHusl): IJIAHUPOBATh MCCIEIOBAHUE, CAMOCTOSITENIbHO COOUpaTh
YCTAHOBKY, (UKCHUpOBAaTh pE3yibTaThl TMOJYYEHHOH 3aBUCHUMOCTH
(bu3NUeCKUX BEIUYMH B BHUIE TaOIWIl W TpaduKOB, AeIaTh BBIBOJBI IO
pe3yabTaTaM UCCIe10BaHus;

MPOBOJINTh KOCBEHHbIE HU3MEpeHUs (U3UYECKUX BEIUYUH (CpeaHsis
CKOPOCTh M YCKOpPEHHE Tejla IMpU PABHOYCKOPEHHOM JIBUKEHUU,
YCKOpEHHE CBOOOJHOrO MajeHus, >KECTKOCTh MPY>KUHBI, KOADPUIUEHT
TPEHUs CKOJbXEHHUS, MeXaHuuyeckas paboTa W MOIIHOCTb, 4YacToTa H
nepuoja  KojeOaHuW MaTreMaTH4ecKoro U MPYKUHHOTO MAasTHHKOB,
onTHYecKass cuja coOuparoumeid JMH3bI, PaAUOAKTUBHBIM  (OH):
IJIAHUPOBATh M3MEPEHUs, COOMpaTh SKCIEPUMEHTAIbHYI0 YCTAaHOBKY U
BBITIOJIHATh U3MEPEHUS, CIeAysl MPEAJIOKEHHON MHCTPYKIUU, BHIYUCISIThH
3HA4YE€HHUE BEJIMUMHBI U aHATU3UPOBATH MOJYUYEHHbBIEC PE3YJIbTAThI C YUETOM
3aIaHHOM MOTPENTHOCTH U3MEPEHHUIA;

co0JI01aTh TpaBUiia TEXHUKU 0€30MacHOCTH MpHU paboTe ¢ 1a00paTOpHbIM
000py1I0BaHUEM;

pa3iuyaTh OCHOBHBIE TMPU3HAKK M3YUYEHHBIX (DU3UYECKUX MOJICIIECH:
MarepualibHas TOYKa, aOCOIIOTHO TBEPIOE TEJO, TOUYCUYHBIH HCTOUYHUK
CBeTa, Jyd4, TOHKas JIMH3a, IJIAHETapHas MOJENb aToMa, HYKJIOHHAas
MOJIeIb aTOMHOTO Si7Ipa;

XapaKTepu30BaTh TMPUHLUNBL JIEUCTBUA U3YYEHHBIX NpUOOpPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOW HA MX OMNUCAaHUA (B TOM 4YHUCIE:
CIIUJIOMETpP, JaTYUKHU TIOJOKEHUS, PACCTOSIHUS W YCKOPEHUS, paKera,
9XOJIOT, OYKH, TNEpUCKol, QoToanmnapar, ONTHYECKUE CBETOBOJHI,
CIEKTPOCKOM, JO3UMETp, Kamepa BuiabcoHa), HCHONB3ys 3HAHUS O
CBOMCTBaX (PU3MUECKUX SBICHHMM U  HeoOXoguMmble (uU3nUYECKUe
3aKOHOMEPHOCTH;

UCIIOIb30BaTh CXEMbl U CXEMATUYHbIE PUCYHKH U3YUYEHHBIX TEXHUYECKHUX
YCTPOUCTB, U3MEPUTEIBHBIX MPUOOPOB U TEXHOJIOTHMUECKUX MPOIECCOB
MpU PEIICHUH Y4YeOHO-MPAKTUUECKUX 3aJ]ay, ONTUYECKHUE CXEMBbl s
MOCTPOCHHUS U300paKEeHU B TNIOCKOM 3€pKajie ¥ COOUparoIIeil JINH3E;
NPUBOAUTHL  MpUMEPHl  (HaxoAuTh  UHPOPMALMIO O  MOpUMEPax)
MPAKTUYECKOTO MCIOJIb30BaHUS (PU3NUECKUX 3HAHUU B IOBCEIHEBHOMU
KU3HU 1151 obecrieyeHus: 0€30MacHOCTH MPpU OOpallleHUuu ¢ nMpubopamu u
TEXHUYECKUMHU YCTPONCTBAMH, COXpPAHEHUS 3J0POBbS M COOJIIOACHUS
HOPM 3KOJIOTUYECKOTO TTOBEJICHUS B OKPY KaloIlel cpefie;

OCYHIECTBIISITh MOUCK HHPOpMAUU (U3UYECKOTO COAECPXKAHUS B
NutepHere, caMocToATENbHO (POPMYIUPYSI TOUCKOBBIN 3aIIpoC, HAXOAUTh



IIyTH ONpPEAENICHNUs TOCTOBEPHOCTH MOJYYE€HHOW MH(OpMALUK HA OCHOBE
MMEIOIINXCS 3HAHUM U JOTOJHUTEIBHBIX HCTOYHUKOB;

UCIIOJIB30BaTh NP BBINOJHEHUH YYEOHBIX 33JaHUN HAayYHO-IOMYJISPHYIO
IUTEPaTypy (PU3NYECKOrO0 COAEp)KaHMS, CIPaBOYHbIE MaTepHalbl,
pecypesl cetn MHTEpHET, BiIaneTh NpUEMaMu KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpazoBaHus HHGOPMAIIMU U3 OJHOU 3HAKOBOUM CUCTEMBI B IPYTYIO;
co3JaBaTh COOCTBEHHBIE MHCHbMEHHBIE U YCTHBIE COOOIIEHHS Ha OCHOBE
uH(pOpPMaIMM U3 HECKOJBKUX HCTOYHMKOB (PU3UYECKOIO COJEp KAHMS,
myOJUYHO MPEACTABIATh PE3YyJIbTaThl IPOEKTHON UM MCCIIE0BATENIbCKON
NEATEIIbHOCTH, NPH 3TOM TPaMOTHO  HCIOJB30BaTh  M3Y4YEHHBIN
MOHSATUUHBIA anmapaT W3ydyaemoro paszaefia (PU3NKM U COMPOBOXKIATH
BBICTYIUICHUE TMpe3eHTaluell ¢ Y4ETOM OCOOEHHOCTEH ayAUTOpPUHU
CBEpPCTHHKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
KoanuyectBo 4yacos DJIEKTPOHHBIE
Ne HaunmeHnoBaHMe pa3jeioB U TeM (uugposbIe)
Kontpoabubie | IIpakTuyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Pa3nen 1. @usuka u e€ poib B NO3HAHUHM OKPY/KAOLIEro MUpa
bubmunoreka LIOK
1.1 () - 2
FI3HKa = Hayka © pHpose https://m.edsoo.ru/7f416194
bubmunoreka LIOK
1.2 () 2 1
MBIHCCIAC BB https://m.edsoo.ru/7f416194
1.3 EcTecTBeHHOHAYUYHBIN METO ITIO3HAHUS 2 1 bubmaorexa LIOK
' i A https://m.edsoo.ru/7f416194
Hroro no pasneny 6
Pa3nen 2. IlepBoHayanbHbIe CBeJeHNUSI O CTPOCHNH BellecTBA
bubmunoreka LIOK
2.1 C 1
TpocHHe petectsa https://m.edsoo.ru/7f416194
27 JIBr>keHue U B3aMMOICHCTBHE YaCTHIL ) 1 bubmuoreka [IOK
' BEIIECTBA https://m.edsoo.ru/7f416194
bubmunoreka LIOK
2.3 Ar 2
PETATHbIC COCTOARMA BEMECTBA https://m.edsoo.ru/7f416194
Hroro no pasneny 5
Pa3znen 3. /IBuskeHue U B3auMo/ieiicTBHE TeJ
bubmunoreka LIOK
1 M 3
3 CXAHITICCROC AIBIIKCHNC https://m.edsoo.ru/7f416194
3.2 Huepuus, macca, IJIOTHOCTh 4 1 bubmunoreka LIOK




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

bubmunoreka LIOK

33 Cuna. Bupet cnn 14 2 https://m.edsoo.ru/7f416194
Hroro no pasneny 21
Pa3nen 4. /laBiieHue TBEPABIX TeJl, JKHAKOCTEH M ra3oB
41 Hasnenue. [lepenaua naBnenus TBEPALIMU 3 bubmuoreka [{OK
' TeJIaMH, )XKUAKOCTSIMHU U razaMu https://m.edsoo.ru/7f416194
49 5 bubmuoreka [{OK
' JlaBIICHHC HKUKOCTH https://m.edsoo.ru/7f416194
bubmunoreka LIOK
4.3 ATmoceproe asicnue 6 https://m.edsoo.ru/7f416194
44 JelicTBHE )XUJIKOCTU U Ta3a Ha MOTPYXKEHHOE 7 3 Bbubmmorexa [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pasneny 21
Pa3nen 5. PaGora n MomHoOCTh. JHEprus
bubmunoreka LIOK
>1 Pabora n momocTs 3 ! https://m.edsoo.ru/7f416194
bubmunoreka LIOK
. 1
32 Hlpoctste MexaHH3MbI > https://m.edsoo.ru/7f416194
bubmunoreka LIOK
. 1
33 Mexanirieckas sHepris 4 https://m.edsoo.ru/7f416194
Hroro no pasneny 12
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO HACOB I1O ITPOT'PAMME 68 12




8 KIIACC

KoanuectBo 4acon DJIeKTPOHHbIE
HaumeHoBaHue pa3/ieiioB U TeM (undposbie)
Ne i/m Kontpoabsnbie | IIpakTHyeckue
NMporpaMmbI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3nen 1. TenioBble siBieHnst
11 C TBA BOILCCTEA 7 bu6muoreka [{OK
' TPOCHHE 1 CBOMCTEA BEIL https://m.edsoo.ru/7f4181ce
bubmunoreka LIOK
1.2 Tenontie mpoeccet 21 ! > https://m.edsoo.ru/7f4181ce
Hroro no pasneny 28
Pa3gen 2. DiiekTpuyecKkne M MATHUTHBIE SIBJICHUS
DnexTpuueckre 3apsaapl. 3apsKEHHbIE Tena Bubmuotexa [JOK
2.1 . 7 1
1 UX B3aUMOJEHUCTBUE https://m.edsoo.ru/7f4181ce
. . bubmuoreka [{OK
2.2 IToCTOSHHBIN 3IIEKTPUYECKUN TOK 20 2 7 hitps://m.cdsoo.rw/ 7418 1 ce
bubmunoreka LIOK
. 1 1.
2.3 MarmuribIe spaeiis 6 > https://m.edsoo.ru/7f4181ce
bubmunoreka LIOK
. 4
24 SEKTPOMATHHTHA HEAYKUHS https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHoE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 14.5




9 KITIACC

KoanuyecTBo 4yacos DJIEKTPOHHBIE
HaumeHoBaHue pa3ieioB U TeM uudgposbIe
Ne i/m P KonTpoabnbie | IIpakTnueckue (mupp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pasznea 1. Mexannuyeckue siBJeHUS
L1 MexaHU4ecKoe ABUKEHUE U CIIOCOOBI €ro 10 1 bu6muoreka [{OK
' ONKCaHUS https://m.edsoo.ru/7f41a4a6
bubmunoreka LIOK
2 B 5 2 1
! SAUMOIeHCTBIC Tel 0 3 https://m.edsoo.ru/7f41a4a6
bubmunoreka LIOK
1.3 3 10 3
AKOTPR! COXpaHCHIA https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3znen 2. Mexannveckue KoJeO0aHUsI M BOJIHbI
bubmunoreka LIOK
2.1 M 7 3
CXAHHMCCKNE KOAC0aNIA https://m.edsoo.ru/7f41a4a6
Bbubmunoreka LIOK
2.2 M . 8 1 3
CXAHHYECKHE BOMHBI. 3BYK https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 15
Pa3nen 3. DiieKTpOMArHUTHOE 10JI€ U 3JIeKTPOMATHUTHBIE BOJHBI
31 DNIEKTPOMArHUTHOE TMOJIE U 6 5 Bbubmmoreka [JOK
' JJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 6
Pa3znen 4. CBeToBbIE SIBJIEHUS
4.1 3aKOHBI pacpOCTPAHEHUSI CBETA 6 2 Bbubmmoreka [JOK




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

bubmunoreka LIOK
4.2 JIH3BI ¥ ONITUYECKHE TPUOOPHI 6 3 hitps://m.cdsoo.ru/7f4 1 a4a6
bubmunoreka LIOK
4.3 Paznoxxenue 6enoro cBeTa B CHEKTP 3 2 https://m.edsoo.ru/ 741 ada6
Hroro no pasneny 15
Pa3nen 5. KBanTtoBble siBjIeHUsI
bubmunoreka LIOK
5.1 Hcnyckanue v noriomeHue CBeTa aToOMOM 4 1 hitps://m.cdsoo.ru/7f4 1 a4a6
bubnunoreka LIOK
32 (TpoeHie ATOMHOTO A1pa 6 1 https://m.edsoo.ru/7f41a4a6
bubmunoreka LIOK
53 SnepHble peakuuu 7 ! https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 17
Pa3nen 6. [loBTopuTe1bHO-00001Ia10IIMIT MOYJIB
[ToBTOpeHue u 06oOIIeHNE COAEPIKAHUSL Bbubmuotexa [JOK
6.1 9 2
Kypca ¢usuku 3a 7-9 xiace https://m.edsoo.ru/7f41a4a6
Wroro no pasaeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 27







IHOYPOYHOE INVTAHUPOBAHHUE

7 KIIACC
KoanuectBo 4acon DJIeKTPOHHbIE
Ne Hara nugposbie
Tema ypoka Koutpoabnbie | IlpakTuyeckue
n/n Bcero H3y4eHusi =~ oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypcsl

®duszrka — Hayka O IpUpPOJIE.
SIBnenus npuponsl. Gusnyeckue
SIBJICHUS

https://m.edso00.ru/3¢9¢9366

MexaHu4deckue, TEIIOBbIE,
ANEKTPUYECKUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIC SIBJICHUSA

https://m.edsoo.ru/df1{6fb8

du3nueckue BEIMYUHBI U UX
U3MepeHue

https://m.edsoo.ru/6185¢e41e

Ypok-uccnenosanue "M3mepenue
TEeMIIepaTyphl PH MOMOIIN
XKHUJIKOCTHOTO TEPMOMETpA U AaTUHKA
TEeMIEpaTyphl"

https://m.edsoo.ru/2312¢9d7

Kak ¢u3uka u qpyrue ectecTBeHHbIC
HayKH U3y4aroT IPUPOLY.
EcrecTBeHHOHAYYHBIN METO
no3HaHus. Onrcanne GU3NIECKUX
SIBJICHUI C TIOMOIILIO MOAeTeH

https://m.edsoo.ru/3842{3a4

VYpok-uccnenosanue "[IpoBepka
TUIIOTE3bI: TaTbHOCTh MMOJIETA
HIapuKa, MymeHHOro TOPU30HTAIBHO,
TeM 0OJIbIIE, UeM OOJIBIIE BBICOTA

https://m.edsoo.ru/145¢7ble




nycka"

Crpoenue BemectBa. OMBITHI,
JOKA3bIBAIOIIUE TUCKPETHOE
CTPOCHHUE BEIEeCTBA

https://m.edsoo.ru/12a57dbb

JIBM>KeHHe JyacTHl] BELECTBA

https://m.edsoo.ru/becdf4162

VYpoxk-uccnenoanue «OMbITHI 110
HAOIIOICHUIO TETIOBOTO
pacIIupeHus Ta30B»

https://m.edsoo.ru/dc28d455

10

ArperaTHble COCTOSIHUS BEIIECTBA

https://m.edsoo.ru/93dd87d7

11

B3anMocBs3b MEX 1y CBOMCTBAMHU
BCIICCTB B PA3HBIX arpCraTHbIX
COCTOSAHHUAX U UX
QTOMHOMOJIEKYJIIPHBIM CTPOCHUEM.
Oco0OeHHOCTH arperaTHbIX COCTOSTHUHN
BObI

https://m.edsoo.ru/bb22e4a5

12

Mexanndueckoe JIBHKCHUE.
PaBHOMEpPHOE M HEPAaBHOMEPHOE
JIBHOKCHHC

https://m.edsoo.ru/43ceabl9

13

Ckopoctb. Enunuiiel ckopoctu

https://m.edsoo.ru/fdd6¢394

14

Pacuer IMyTU U BPEMCHU IBUXKXCHUSA

https://m.edsoo.ru/f1164e28

15

WNuepuus. 3akoH MHEPLUU.
B3aumopaelicTBue Tel Kak NpuYvHA
M3MEHEHHUS CKOPOCTH JIBUKEHUS Tell

https://m.edsoo.ru/7b9b482¢

16

ITnoTHOCTHE BemecTBa. PacueT macchl
1 00bEMA TeJIA IO €ro IIOTHOCTH

https://m.edsoo.ru/4cd7ale8

17

Jlaboparopnas pabota
«Ornpenenenue WIOTHOCTU TBEPIOTO
TeJa

https://m.edsoo.ru/766f1{89




Pemenue 3aga4d o reme "ImoTHOCTE

18 " https://m.edsoo.ru/3f769a5a
BEIllECTBA
Cuia Kak XapaKTepucTUKa

19 B3aumojieiicTBus Ten. Cuna https://m.eds00.ru/2546928¢c
ynpyroctu. 3akoH I'yka
Jlaboparopnas pabota «3yuenue

20 SABACHMOCTH PaCTsDRCHI https://m.edsoo.ru/atbd9bdd
(medopmarnun) IpyKUHBI OT
MPUJIOKEHHON CUIIBI»

21 SIBnenue tarorenus. Cuia TSHKECTH https://m.edsoo.ru/5f763ae9
CBsi3b MEX1y CUIION TSKECTU U

22 Maccoil tena. Bec tena. Pemenue https://m.edsoo.ru/511ca9df
3aaa4 no Teme "Cuna Tspkectu"

23 (112 TAKECTH Ha APYTHX IIAHETAX. https://m.edsoo.ru/384{287b
OuU3NYECKUE XapaKTEPUCTUKH TUTAHET

24 H3mepenne cui. JlunamomeTp https://m.edsoo.ru/f6639f2d

25 Bec Tena. HeBecomocTb https://m.edso0.ru/594bb9cd
CnoxeHue ABYX CUJI, HAPABJICHHBIX

26 10 OJHOU MPSIMOM. https://m.edsoo.ru/62elae35
PaBHOzelCTBYIOIIAs CUIT

27 Pemerite ?aﬂaq HO TEMe https://m.edsoo.ru/78755da8
"PaBHO€lMCTBYIOIIAs cui'”

28 Tpettite CKOJILAKEHILA H TPEHHE MOKOA. https://m.edsoo.ru/8481b4bd
TpeHue B IpuUpoOaE U TEXHUKE
Jlaboparopnas pabota «3yuenue

29 SABUCHMOCTH CHIIR! TPEHii https://m.edsoo.ru/99eaSef7

CKOJIBKC€HUA OT CUJIbI AAaBJICHUA U
XapakTepa COMPUKACAIOLIHXCS




ITOBEPXHOCTEMN

30

Pewenue 3ana4 Ha onpenencHue
PaBHOJEHCTBYIOIIEH CUJIIbI

https://m.edsoo.ru/38b267b8

31

Pemenne 3amad mo Temam: «Bec
Tenay, «I'padudeckoe n3o0pakeHue
cuy, «Cunbly, «PaBHOAEHCTBYIOIAs
CHII»

https://m.edsoo.ru/f2fbfbaa

32

KonTtponpHas paboTa o temam:
«MexaHnuecKoe ABMKEHHEY,
«Macca, IIOTHOCTBY, «Bec Temay,
«['padpuueckoe n3o0paxxeHne cui,
«Cunb»

https://m.edsoo.ru/33fe531c

33

Hasnenne. CriocoObl yMEHbLICHUS U
YBEITUYEHUS JIaBICHUS

https://m.edsoo.ru/e56bd875

34

JlaByieHue raza. 3aBUCUMOCTh
IaBJIEHMS ra3a oT 00bEMa,
TEMIIEPATYPhI

https://m.edsoo.ru/41e7cacb

35

[lepenaua naBneHust TBEPABIMU
TCJIaMH4, KUJKOCTAMHU U Ira3aMi.
3akoH [lackansg

https://m.edsoo.ru/ctb73461

36

JlaBiieHuE B )KUAKOCTH U rase,
BBI3BAHHOE JICICTBUEM CHUJIbI TSHKECTH

https://m.edsoo.ru/8e8367b5

37

Pemienune 3agau no teme «/laBnexnue B
KUJKOCTHU U Ta3e. 3akoH [lackamns»

https://m.edsoo.ru/3c9f6fad

38

CooOlmmaromuecs cocyasl

https://m.edsoo.ru/384621b8

39

I'mopaBnuueckuii npecc

https://m.edsoo.ru/f6417ca4

40

Manowmerpsl. [lopmnaeBoit
JKAJIKOCTHBIN HAcoC

https://m.edsoo.ru/1f58766b




41

Atmocdepa 3emiu. [Tpudarabl
CYILLIECTBOBAHUs BO3AYILIHOU
0001109KHu 3eMiTu. 3aBUCUMOCTD
aTMOC(EPHOTO JaBJICHUS OT BHICOTHI
HaJl yPOBHEM MOPSI

https://m.eds00.ru/9249b692

42

Bec Bozmyxa. Atmocheproe
JaBJIcHHUE

https://m.edsoo.ru/ccd4dads

43

N3mepenue armMochepHOTO TaBICHMS.
Oneit Toppuuemn

https://m.edsoo.ru/22f14fba

44

3aBUCUMOCTBH aTMOC(EPHOTO
AaBJICHUS OT BBICOTHI HAl YPOBHECM
MopsI

https://m.edsoo.ru/6¢c48c524

45

Bapomerp-anepous. ATmochepHoe
AAaBJICHUC Ha pa3JIMYHBIX BBICOTAX

https://m.edsoo.ru/e7a99517

46

Pewenue 3anau o reme
"AtmocdepHoe naBneHue"”

https://m.edsoo.ru/c12835a8

47

JlelicTBrE )KUIKOCTH U ra3a Ha
[IOTPY’KEHHOE B HUX TEJO.
ApxumenoBa cuia

https://m.edsoo.ru/ac71c7fa

48

Jlaboparopnas pabota
«OrnpeneneHue BbITAIKABAIOIIEN
CHUJIbI, ICCTBYIOILIEH Ha TEJIO,
MOTPYKEHHOE B JKHJIKOCTb)

https://m.edsoo.ru/3749d5cc

49

Jlaboparopnas paboTa 1mo Teme
«MccnenoBanue 3aBUCIMOCTH Beca
TeNa B BOJE OT 00bhEMA MOTPYKEHHOM
B )KHMJIKOCTb YaCTH TEJa»

https://m.edsoo.ru/3¢11398¢

50

IInaBanue Ten

https://m.edsoo.ru/cel f25ac




51

Jlaboparopnas pabota
"KoHnctpyrnpoBaHue apeomeTrpa win
KOHCTPYHPOBAHUE JIOAKHU U
omnpenaeneHue e€ rpy3onoabEMHocTU"

https://m.edsoo.ru/ce4a8f8a

52

Pemenue 3agau no remam:
«IInaBanue cynos.
BosznyxomnaBanuey, «JlaBienue
TBEPABIX TEN, )KUAKOCTEU U ra30B»

https://m.edsoo.ru/3373694¢

53

Mexanuueckasi pabora

https://m.edsoo.ru/8a8cac47

54

Momnuocts. EauHuiisl MOIHOCTHA

https://m.eds00.ru/4395592¢

55

VYpoxk-uccienosanue "Pacuér
MOIIIHOCTH, Pa3BUBAaEMOH IIPH
nogabEMe 1o JecTHule"

https://m.edsoo.ru/8e9{821a

56

IIpocTeie MexaHu3Mel. Poryar.
PaBHOBeECHE cuil Ha peryare

https://m.edsoo.ru/1283aa34

57

KonTtposnpHas paboTa 1o teme
«/laBiieHHE TBEPIBIX TEN, JKUAKOCTEH
U razoBy» / Bcepoccuiickas
mpoBepouHasi pabota

https://m.edsoo.ru/3¢391d99

58

PesepBubiit ypok. PaboTa ¢ TekcTamu
10 Teme «/laBieHne TBEpABIX Tell,
KUIKOCTEH U Ta30B» /
Bcepoccuiickast mpoBepouHast paboTa

https://m.edso00.ru/76988618

59

Pbruaru B TexHuke, OBITY M IPUPOJIE.
Jlaboparopnas paboTa
«HMccnenoBanue yclIoBUN pPaBHOBECUS
ppluara»

0.5

https://m.edsoo.ru/85ed83cc

60

Pemenue 3ama4d o reme «Y CIOBUS

https://m.edsoo.ru/6d1cdc72




PAaBHOBCCHS pblyara»

61

KosddunmenT noneznoro aencTBus
mexaHnu3ma. Jlaboparopnas pabota
«M3mepenne KI1/] HaknoHHON
TUIOCKOCTI

0.5

https://m.edsoo.ru/8a91d11d

62

Pemrenne 3amau mo reme "Pabora,
MonHocTh, KITI"

https://m.edsoo.ru/ab3c7eaf

63

Mexanuyeckas dHEprusl.
Kunernueckas u noTeHUManbHasI
SHEPIus

https://m.edsoo.ru/2del cc24

64

3aKOH COXpaHEHUsI MEXaHUYECKOU
SHEPrUuu

https://m.edsoo.ru/92e9efac

65

YPOK-3KCIIEpUMEHT I10 TEME
"JKCIepUMEHTAILHOE OINIPEIETICHHE
M3MEHEHUSI KHHETUYECKON U
MOTEHIMATBLHON SHEPTUU IIPU
CKaTBIBAHUU TEJIA M0 HAKJIOHHOU
MJI0CKOCTH"

https://m.edsoo.ru/fbb989ba

66

KonTtposnpHas paboTa 1o teme
«PaboTa ¥ MOIIHOCTH. DHEPT U

https://m.edsoo.ru/1a4d3478

67

PesepBublit ypok. PaboTa ¢ TekcTamu
no Teme "MexaHnudeckoe ABUxKeHuE"

https://m.edsoo.ru/355411fe

68

PesepBublii ypok. PaboTa ¢ TekcTamu
o TeMe "PaboTta. MomHOCT®.
Ouneprus"

https://m.edsoo.ru/281b265¢

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68

12




8 KIIACC

Konun4yectBo 4yacos DJIEKTPOHHbBIE
°
Jr:;-n Tema ypoka Bcero Kontpoapuete | Ipakririeciite i[:;:ennﬂ gg]?;l;((:i:l:enbnme
padoThI padoThI pecypesr

OcCHOBHBIE TIOJIOKEHUS

1 MOJIEKYJISIPHO-KUHETUYECKON TEOPUU 1 https://m.edsoo.ru/4b6b1523
U WX OIBITHBIEC MOATBEPKACHUS

2 Macca u pa3mMep aTOMOB U MOJIEKYII 1 https://m.edsoo0.ru/51284758

3 Mozen Taéproro, )KHI[K?FO 1 1 https://m.eds00.ru/7236¢919
ra3000pa3HOro COCTOSIHUY BEIIECTBA
OOnbsicHeHHEe CBOWCTB TBEPOTO,
KUIKOTO ¥ Ta3000pa3HOTO

4 COCTOSIHMI BELIECTBA HA OCHOBE 1 https://m.edsoo.1ru/94849842
IIOJIOKEHUN MOJIEKYJISIPHO-
KMHETUYECKOU TeOpUH

5 Kpucrannuueckue u amopdHbie Tena 1 https://m.edsoo.ru/5d25b3dd

6 CMaiHBANKE I KAIHILIPHOCTS. 1 https://m.edsoo.ru/8bb5494b
IToBEpXHOCTHOE HATSKEHUE

7 TermoBoe paclIupeHHE U CKATUE 1 https://m.edsoo.ru/42dc6eaf
Temneparypa. CBs3b TEMIIEpaTyphl

8 CO CKOPOCTBIO TEMJIOBOT'O ABUKEHUS 1 https://m.edsoo.ru/767b611b
YaCTHIL

9 Bryrpennss onepris. ?HOCO6H 1 https:/m.edsoo.ru/7al61b6d
M3MEHEHUs BHYTPEHHEH 3Hepruun

10 Buael Tennonepenaun 1 https://m.edsoo.ru/eSc7ce2c

11

VYpoxk-koudepenuus "[IpakTuueckoe

https://m.edso0.ru/47298c48




HICIOJIL30BaHNE TCIIOBBIX CBOMCTB
BCIICCTB U MAaTCPUAJIOB B LCIIAX
sHeprocoepexenus"

12

KonndecTBO TENIOTHI. Yz[eanaﬁ
TCIINIOEMKOCTD

https://m.edsoo.ru/eb498cle

13

YpaBHEHHE TEIJIOBOTO OallaHca.
TermnooOMeH U TEMJIOBOE paBHOBECHE

https://m.edsoo.ru/6aef5eca

14

Jlaboparopnas pabota
"UccaenoBaHue ABIECHUS
TEII000MEHa NPU CMEUTUBAHUN
XOJIOJHOM U ropsueit Boabl"

https://m.edsoo.ru/b1634a45

15

Pacuer xonmuecTBa TCIIJIIOTHI,
HGO6XOI[I/IMOI‘O IJI1 HarpeBaHusd Tejia
" BBLACTIACMOTO UM ITPH OXJIAKACHUN

https://m.edsoo.ru/fd21c3d1

16

Jlaboparopnas pabota
"Onpenenenue yneiabHOU
TEIJIOEMKOCTH BenlecTBa"

https://m.edsoo.ru/aabf9721

17

DHeprus TOIIMuBa. Y IeabHas
TEIUIOTA CrOPaHus

https://m.edsoo.ru/2¢f8923b

18

[LinaBnenue u oTBEpICBAHUE
KPUCTAJUIMYECKUX TEN. Y IeJIbHAs
TEIUIOTA IUIABJICHUS

https://m.edsoo.ru/5¢93abab

19

Jlaboparopnas pabota
"Onpezenenne yaeabHON TEMIOThI
TIJIaBJICHUS JIbaa"

https://m.eds00.ru/9¢cb89b68

20

[TapooOpazoBaHue U KOHIEHCAITHSI.
Hcnapenue

https://m.edsoo.ru/943361ac

21

Kunenwue. VI[G.HBHaSI TCIIJIOTa

https://m.edsoo.ru/e4c6ce3f




napooOpa3zoBaHUs U KOHJICHCAIIHH.
3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS
OT aTMOC(EPHOTO aBJICHHS

22

Brnaxnocts Bo3ayxa. Jlaboparopras
pabora "OmnpenencHue
OTHOCHUTEJIbHON BIIQXKHOCTH BO3AyXa'

https://m.edsoo.ru/17eeb2af

23

Pemenune 3amaq Ha OMpCACIICHUC
BJIA’JKHOCTHU BO3yXa

https://m.edsoo.ru/997285d

24

[TpuHIUTIBI PAOOTHI TETIOBBIX
neurareneif. [lapoBast TypOuHa.
JIBUraTenb BHyTPEHHETO CrOpaHus

https://m.edsoo.ru/al4fldbc

25

KIIJI TemioBoro ABUraressi.
TenioBbie ABUTATEIN U 3alUTA
OKpYKaroLIEH Cpeibl

https://m.edsoo.ru/c1c67641

26

3aKOH COXpaHEHMsI U IIPEBPALLEHUS
OHCPIUH B TCIJIOBBIX MTPOLIECCAX

https://m.edsoo.ru/89535ae3

27

[ToaroToBka K KOHTPOJILHOU paboTe
o TeMme "TennoBrie IBJICHUS.
N3menenne arperaTHbIX COCTOSIHUN
BemecTBa"

https://m.edsoo.ru/dfea43fc

28

KonTtposnpHas paboTa o teme
"TerutoBble sBiaeHud. U3MeHeHHE
arperaTHeIX COCTOSIHUH BemecTna'

https://m.edsoo0.ru/64eb961f

29

Onekrpuzanus ten. JBa poaa
SIEKTPUUYECKUX 3apSI0B

https://m.edsoo.ru/17ef865b

30

Ypok-uccaenopanue "DneKkTpusanus
TeJ UHAYKIHUEN U IIPU
COIIPUKOCHOBEHUU"

https://m.edsoo.ru/1de2a6dc




31

B3anmoelictBre 3apsKEHHBIX TEIL.
3axoH Kynona

https://m.edsoo.ru/9753¢836

32

DNEKTPUUECKOE TOJIE.
Hanpsi>keHHOCTB 271EKTPUYECKOTO
noJi. [TpuHnun cynepno3unuu
JIIEKTPUYECKUX MOJIEH

https://m.edsoo.ru/46777142

33

Hocurenu snexkTprudeckux 3apsaos.
OnemenTapHblil 3apan. CtpoeHue
aTroma

https://m.edsoo.ru/d5afc8eb

34

[IpoBOIHMKYM U THUANEKTPUKU. 3aKOH
COXPAaHEHHUs IEKTPUYECKOTO 3apsia

https://m.edsoo.ru/f2d4al134

35

Pewrenue 3a1a4 Ha IpUMEHEHUE
CBOMCTB 3JIEKTPUUECKUX 3apsI0B

https://m.edsoo.ru/5e7ea9cc

36

DNEKTPUUECKUI TOK, YCIIOBUS €TI0
cyliecTBoBaHus. MicTouHuku
ANEKTPUYECKOTO TOKA

https://m.edsoo.ru/67367ddc

37

JIefiCcTBHS 3IIEKTPUYECKOIO TOKA

https://m.edsoo.ru/aele7251

38

VYpox-uccnenosanue "JlelictBue
3IEKTPUYECKOTO MOJISI HA
MPOBOJIHUKH U AUDJIECKTPUKH"

https://m.edsoo.ru/1b724c3e

39

DNEeKTpUUECKU TOK B METAJLIAX,
KUIKOCTSX U razax

https://m.edso0.ru/23935322

40

DJeKTpruYecKas lelb U €€ COCTaBHbIC
4acTH

https://m.edsoo.ru/el 9acc53

41

Cuna toka. JlaboparopHast pabota
"M3MepeHue U peryinpoBaHUe CHUIIBI
ToKa"

0.5

https://m.edsoo.ru/d67176b6

42

3H€KTpI/I‘-IeCKOG HaITps>KCHHUC.

0.5

https://m.edsoo.ru/6a219ef¥




BonwsT™meTp. JTabopaTopHas pabora
"M3MepeHue U peryanpoBaHue
HanpspkeHus"

43

ConpoTusieHe MPOBOJHUKA.
VY enbHOE CONPOTHUBIIEHUE BELIECTBA

https://m.edsoo.ru/98c1226

44

Jlaboparopnas paboTa "3aBUCHMOCTh
IEKTPUUYECKOTO COTPOTUBIICHUS

NPOBOJHHUKA OT €r0 JJTUHBI, IJIOIIA M
NOTIEPEYHOI0 CEYEHUs U MaTepuana”

https://m.edsoo.ru/8852b3cf

45

3aBUCUMOCTE CUJIBI TOKA OT
HanpsokeHus. 3akoH Oma s
ydacTka 1enu

https://m.edsoo.ru/224862ac

46

Jlaboparopnas pabota
"UccaeqoBaHue 3aBUCUMOCTH CHJIBI
TOKa, UAYILEro Yepe3 pe3ucTop, OT
COTIPOTHBIICHUS PE3UCTOPA U
HaIpsKeHus Ha pe3uctope”

https://m.edsoo.ru/8fbc7c5a

47

IlocnenoBarenpHOE U napaujiCJIbHOC
COCANHCHUS TPOBOJHNUKOB

https://m.edsoo.ru/73f4d541

48

Jlaboparopnas padota "IIpoBepka
[IpaBUJIa CIIOKEHUS HANIPSKEHUN IIpU
MOCJICIOBATEIIbHOM COCTUHCHUN
JIBYX pE3UCTOpPOB"

https://m.edsoo.ru/9fec21e2

49

Jlaboparopnas pabota "IIpoBepka
nmpasujia 1Jjis1 CUJIbI TOKA MpU
napauiC/IbHOM COCANHCHUU
pe3ucTopoB"

https://m.edsoo.ru/6b9fd546

50

Pemenune 3anay Ha npuMeHEHUE

https://m.edsoo.ru/24e36972




3akoHa OMa 1 pa3IM4HOro
COEMHEHUS TIPOBOJHUKOB

51

PaboTa 1 MOIITHOCTH ANEKTPUIECKOTO
Toka. 3akoH Jlxoynsa-Jlenna

https://m.edsoo.ru/821f4c5b

52

Jlaboparopnas pabota
"Onpenenenue pabOTHI U MOLTHOCTH
NEKTPUYECKOTO TOKa"

https://m.edsoo.ru/dd1d4d66

53

DJeKTpUYecKue ey U MOTpeduTenu
NIEKTPUUYECKON SHEPTUHU B OBITY.
KopoTkoe 3ambikanue

https://m.edsoo.ru/f4fle71a

54

ITocTostHHBIE MAarHUTHBI, UX
B3aWMOIEVICTBUE

https://m.edsoo.ru/6e766¢29

55

Ypok-uccnenosanue "M3ydyenue
MOJIEX TIOCTOSIHHBIX MAaruuToB"

https://m.edsoo.ru/3ab2bd56

56

MaruutHoe noyie. MarHuTHOE 110JIE
3eMJId U €0 3HAUYEHHE [UTA KU3HU Ha
3emiie

https://m.edsoo.ru/34fb13d5

57

[ToaroToBka K KOHTPOJILHOU paboTe
10 TeMe "DIEKTPUYECKUE 3apsiibl.
3apspKeHHBIE Tela U UX
B3aumoaercTBus. IlocTosTHHBIN
NEKTPUYECKUI TOK"

https://m.edsoo.ru/325ebb45

58

KonTtposnsHas paboTa o teme
"DnexTpuuecKue 3apsaabl.
3apspKeHHBIE Tela U UX
B3aumoaercTBus. IlocTosTHHBIN
NIEKTPUUYECKHUH TOK" /
Bcepoccuiickast mpoBepodHast paboTa

https://m.edsoo.ru/18b3ac5f




59

PesepBublii ypok. PaboTa ¢ TekcTamu
no teme "llocTosiHHBII
NIEKTPUUYECKHUH TOK" /
Bcepoccuiickast mpoBepouHast paboTa

https://m.edsoo.ru/713efeab

60

OmneiT Opcrena. MarautHoe 1oJie
NEKTPUYECKOT0 TOKa MaruutHoe
10JI€ KaTyLIKHA C TOKOM

https://m.edsoo.ru/c81d38dd

61

[IpumMeHeHme 3IeKTPOMarHuTOB B
texHuke. Jlaboparopnas pabora
"N3ydyeHne neicTBUSI MarHUTHOTO
110JI Ha IPOBOJIHUK C TOKOM"

0.5

https://m.edsoo.ru/d4f9896¢

62

DJeKTpOIBUTATENH TOCTOSIHHOTO
Toka. Mcnonbp3oBanue
ANEKTpOABUTaTeNeld B TEXHUYECKUX
YCTPOMCTBAaX U Ha TPaHCIIOPTE.
Jlaboparopuas pabota
"KoHCTpynpoBaHUE U U3yUEHHE
paboThI AneKTpoABUTATENS"

https://m.edso00.ru/9¢99a4b7

63

Onbitel @apajes. 3aKoH
3JIEKTPOMArHUTHOM WHIYKLIMH.
IIpaBuiio Jlenna

https://m.edsoo.ru/2981eldb

64

Onexrporeneparop. CrocoObl
HOJTy4EHUS IEKTPUUECKOW SHEPTUH.
DNEeKTpOCTaHIIMHU Ha
BO300HOBIISIEMBIX UCTOYHUKAX
SHEpPIruu

https://m.edsoo.ru/d926dc7f

65

[ToaroToBka K KOHTPOJILHOU paboTe
1o TeMe "DIEeKTpUYECKUE U
MarHuTHbIE IBiIeHus"

https://m.edsoo.ru/e35e6336




KonTtposnpHas paboTa 1o teme

66 "DeKTpUUECKre U MarHUTHbBIE 1 https://m.edsoo.ru/fc544d96
siBJeHUs"
Pe3 i . Pab

67 epBHE:,I 1 YOIt Tabota € Te"K cramn 1 https://m.edsoo.ru/7d3485el
o TeMe "TernnoBbie sIBICHUS
P i . Pab

68 e3epBH£','I 1 Yport. Fabota € TeKsTaMH 1 https://m.edsoo.ru/46a7afa5
1o TeMe "MarHuTHbIE SBICHHUS

OBILEE KOJIMYECTBO YACOB I10 68 14.5

[NPOTPAMME




9 KITIACC

KonunyectBo 1yacos DJIEKTPOHHbBIE

No ara nudpoBLIe
Tema ypoka Kontpoabsnbie | IIpakTnueckue A p

n/n Bcero u3ydyeHusi  odpazoBaTesbHbIE

padoThI padoThI
pecypchl

Mexanuueckoe JKeHHUeE.

1 XA ABIDICHH 1 https://m.edsoo.ru/54c98fca
MarepuanbHas TOYKa
Cucrema orcuera. OTHOCHUTEILHOC

2 HETEMA OTCHET THOCHTCILHOCTE 1 https://m.edsoo.ru/5¢869dc5
MEXAHUYECKOTO ABUKEHUS
PaBHOMepHOE o eiiHoe

3 BHOMCPHOC HPAMOHHCHI 1 https://m.eds00.ru/bc342¢86
JIBIDKEHUE
HepaBHoMepHOE nIpsIMOJIMHEWHOE

4 nBukenne. CpeaHsis U MTHOBEHHAs 1 https://m.edsoo.ru/9d51e741
CKOpOCTh
11 4] eiilHoe PaBHOYCKOPEHHOE

5 PAMOJTHHCHHOE PABHOYCKOP 1 https://m.edsoo.ru/cbb4116b
JBH>KEHUE. Y CKOpEHUE
CKopoCTbh NPSAMOJIMHENHOTO

6 PaBHOYCKOPEHHOTO JABUKECHUSL. 1 https://m.edsoo.ru/2c456185
I'padux ckopoctu
Jlabopatopnas pabora "OnpezneneHue
CKOpE eJia

7 YCROpeHITL Tea i 1 1 https://m.edsoo.ru/dfd66c69
PaBHOYCKOPEHHOM JBMYKCHHH 10
HAKJIOHHON miIockocTH"
CBoOoxHoe mmagenne tea. OneIThl

8 BODOAHOE Hak 1 https://m.edsoo.ru/163cf472
T'anumnes
PaBHOMepHOE nBUXKEHHE 110

9 BHOMED a 1 https://m.edso0.ru/7a978b7a

okpyxHoctu. Ilepuon u yacrora




oOpamenus. JIuneitHas u yriaosast

CKOpOCTH

10 LlenTpOCTpEMUTENBHOE YCKOPEHUE https://m.edsoo.ru/21f74a13
II i H .B

11 CPBLI 3AKOH HbI0TOMHA. BEk1op https://m.edsoo0.ru/8776289d
CHUJIBI
Bropoii 3akoH Herorona.

12 . https://m.eds00.ru/6b639d94
PaBHOelicTBYIOIIAsA crla
T i H .

13 PETHH SaKOH HbIoTOHA https://m.edsoo.ru/6155617¢
Cynepno3unust Cui
P

14 CHICHHE 3a/a7 Ha NpuMererme https://m.edsoo.ru/52e8393d
3ak0HOB HproTOHA

15 Cuna ynpyroctu. 3akoH ['yka https://m.edsoo.ru/ef3a2d7f
P C

16 CHICHIE 31T 1o Teme «ta https://m.edsoo.ru/3bf34e6¢
YOPYTOCTH
J

17 abopatopuas pabota «Onpenencrne https://m.edsoo.ru/aabe6be3
YKECTKOCTHU MPYKUHBI

18 Cuna TpeHus https://m.edsoo.ru/67bcdetb
P C

19 CHICHIE 31T Ho Teme «ta https://m.edso00.ru/97¢5¢938
TPEHHSD)
H n

20 aboparopras padora OnpeﬂeﬂeHH"e https://m.edsoo.ru/78ff698c
KOA(PPUITUEHTA TPEHUS CKOJIbKEHUS
Pemenue 3agau o teme "3aKkoHbl

21 Hretorona. Cuna ynpyroctu. Cuna https://m.edsoo.ru/885¢c63el
TpeHUs"
Cuiia TSKeCTU U 3aKOH BCEMUPHOTO

22 TATOTEHUS. Y CKOpEHUE CBOOOIHOTO https://m.edsoo.ru/c4cba3c3
najaeHus

23 VYpoxk-koHpepenuus "/IBukeHue Ten https://m.edsoo.ru/6a48e5c3




BOKPYT I'paBUTALIMOHHOTO IIEHTpa
(Conneunas cucrema). ['anaktuxu"

24

Pemenue 3amay o reme "Cuina
TSDKECTH M 3aKOH BCEMUPHOTO
TaroreHusa"

https://m.edsoo.ru/8b4d9{83

25

[IepBast kocMu4eckast CKOPOCTb.
Hesecomocts u neperpysku

https://m.edsoo.ru/5f38dba5s

26

PaBHOBecue MaTepuanbHOM TOUKH.
AOGcommoTHO TBEPIOE TEJO.
PaBHOBecue TBEpIOrO TENA C
3aKpEIUIEHHON OChIO BpALICHUS.
MowmeHT cunsl. LleHTp TsKECTH

https://m.edsoo.ru/a351cela

27

PaBHOBecHe MaTepuaabHOM TOUKH.
AOGcommoTHO TBEPIOE TEJO.
PaBHOBecuHe TBEpIOrO TENA C
3aKpEIUIEHHON OChIO BpALICHUS.
MowmeHT cunsl. LleHTp TsKECTH

https://m.edsoo.ru/6872abf4

28

Pemenue 3agau no teme "MoMeHT
cuisbl. Llentp TsoxecTn"

https://m.edsoo.ru/77b2c6¢5

29

[ToaroToBka K KOHTPOJILHOU paboTe
1o TeMe "MexaHn4ecKoe ABUKEHIE.
BsaumonetictBue tea"

https://m.edsoo.ru/2bafb487

30

KonTtposnpHas paboTa o teme
"MexaHu4ecKoe IBUKEHHE.
BsaumonetictBue tea"

https://m.edsoo.ru/fc25194b

31

Nmnynec Tena. Umnynsc cuiibl. 3akoH
COXpaHEHUs UMITYJIbCA. YIIPYrOe U
HEYNPYroe B3aUMOJICHCTBHE

https://m.edsoo.ru/251e6f13




Pemenue 3aga4d o reme ""3akou

32 " https://m.edsoo.ru/c3cceebl
COXPaHEHHUS UMITYJIbCA
Ypok-koHpepe "Peax oe

33 P HeperLLa B " https://m.edsoo.ru/8b5e27f1
JBUKEHHUE B MIPUPOJC U TEXHUKE

34 Mexannueckasi paboTa U MOIIIHOCTh https://m.edsoo.ru/848ba637
P

35 a60Ta CHIIbI TXDKECTH, CHIIEI https://m.edsoo.ru/d7a7¢555
YIPYTOCTH U CUJIBI TPEHUS
Jlaboparopnas pabota «OnpeneneHue

a0O0TEHI C €

36 DADOTHI CHITH TPEHITT P https://m.edso00.ru/667c837¢
PaBHOMEPHOM JIBFKCHUU Tella 0
TOPU30HTAIBHOM MTOBEPXHOCTI
CBs13b DHE a0O0TEHL.

37 BASH SHCPTHH H pabOTh! https://m.eds00.1ru/84817179
IloreHunanbHas dHEeprus
Kunernueckas sHe . Teopema o

38 HHETHE f Heprit pem https://m.edsoo.ru/24d61ab5s
KUHETUYECKOU SHEPTUU
3aK0H coxpaHe JHE

39 fl COXPAHCHITT SHCEPTHH B https://m.eds00.1u/24661129
MEXaHUKE
Jlaboparopnas padora «3yueHue

40 patopHas pabot yHeHH! https://m.edsoo.ru/48838ca3
3aKOHA COXPAHECHHUSI SHEPTUNY
KomnebarensHoe JKEHHUE U €T0

41 ICOATCILHOC ABIKCHIC 1 eT https://m.edsoo.ru/7b9859af
XapaKTePUCTHKU
3aryxarolnie Kojieoanus.

42 Tyxaromu Jebati https://m.edsoo.ru/ad17f942
Brinyxnennsie konebanus. Pesonanc
MaremaTtuaeckuii 7|

43 TEMATHHACCIHH 1 TPy RHHHBII https://m.edsoo.ru/4a6aa3 85
MAasATHUKHA
VYpoxk-uccnenopanue «3aBUCUMOCTb

44 nepuoa KoJeOaHuid OT KECTKOCTH https://m.edsoo.ru/blc7271b

NPYKUHBI U MAacChl TPy3a»




45

IIpeBpanienue sHepruu npu
MEXAaHUYECKUX KOJIEeOaHUSIX

https://m.edsoo.ru/8544337¢

46

Jlaboparopnas pabota «OnpeneneHue
Y4acTOTHI M NIEpUo/ia KoJieOaHui
HPYXKHHHOTO MasTHUKa»

https://m.edsoo.ru/bald1d48

47

Jlaboparopnas pabota «IIpoBepka
HE3aBUCHMOCTH MEPUOJIa KOJICOaH I
rpy3a, HOABEIIEHHOTO K HUTH, OT
MacChl TPpy3a»

https://m.edsoo.ru/5d34e65f

48

Mexaunueckue BoJiabl. CBOMicTBa
MeXaHH4eCKuX BOJIH. [IponosibHbIE U
MIOTIEPEYHBIE BOJHBI

https://m.edsoo.ru/8ed367¢7

49

VYpoxk-koHpepenuus "MexaHHUECKUE
BOJIHBI B TBEPJIOM TEIIE.
CelicMnueckue BOJIHBI"

https://m.edsoo.ru/ebd8d7b6

50

3Byk. PacnipocTpanenue u oTpaxxeHue
3BYyKa

https://m.edsoo.ru/8a594969

51

Ypok-uccnenoBanue "Habmronenue
3aBUCHUMOCTH BBICOTHI 3BYKa OT
4acTOTHI"

https://m.edsoo.ru/2b95238

52

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTHYECKHI pEe30HaHC

https://m.eds00.ru/699¢3612

53

Ypok-koHpepenmus "YabTpa3Byk u
UH(Pa3BYK B IPUPOJIC U TEXHUKE"

https://m.edsoo.ru/ffc5cbba

54

[ToaroToBKa K KOHTPOJILHOU paboTe
110 TeMe "3aKOHBI COXpaHEHMSI.

Mexanunueckue KoJicOaHUsA U BOJIHBI'

https://m.edsoo.ru/b347159¢

55

KonTtposnpHas paboTa o teme

https://m.edsoo.ru/e9924b5e




"3akoHbI coxpaHeHus. MexaHuueckue
KoJ1e0aHusl U BOJHBI"

56

DNEKTPOMarHUTHOE MOJIE.
DNEKTPOMarHUTHBIE BOJIHBI

https://m.edsoo.ru/45bbd19b

57

CBoiicTBa IEKTPOMAarHUTHBIX BOJIH

58

Ypok-konpepenmus "llkana
3JEKTPOMArHUTHBIX BOJIH.
Hcnonp3oBanue 31€KTPOMAarHUTHBIX
BOJIH JIJISI COTOBOM CBSI3U"

https://m.edsoo.ru/48f68a2d

59

Ypok-uccnenosanue "N3ydenue
CBOIICTB OJICKTPOMATIrHUTHBIX BOJIH C
MOMOIIEI0 MOOMITBHOTO TenedoHa"

https://m.edsoo.ru/3cfae84a

60

Pemienne 3ala4 Ha OMpPCACIICHUC
HaCTOThI U JJIUHBI BHGKTpOMaFHHTHOﬁ
BOJIHBI

https://m.edsoo.ru/ebe362a6

61

DJNIeKTpOMAarHuTHas MpUpPo/ia CBETA.
Cxopoctb cBeTa. BonmHoBbIE CBOMCTBA
cBeTa

https://m.edsoo.ru/ecb99257

62

Hcrounuku ceera. [Ipamonuneninoe
pacrpoCcTpaHeHHe CBeTa. 3aTMEHUS
Connua u Jlynst

https://m.edsoo.ru/f3de5613

63

3aKOH OTpaXXEHUS CBETA. 3epKaa.
Pemenue 3anay Ha npuMeHEHUE
3aKOHA OTPAXKEHUS CBETA

https://m.edsoo.ru/45e9{872

64

[Ipenomienue cera. 3akoH
MMPCJIOMJIICHUS CBCTA

https://m.edsoo.ru/3¢5fOf5

65

[TonHOE BHYTpEHHEE OTPAKEHUE
cBera. Hcrobp30BaHne IOJIHOTO

https://m.edsoo.ru/4e43afa2




BHYTPEHHETO OTPAKEHUS B
ONTUYECKUX CBETOBOAAX

66

Jlaboparopnas pabota
"UccnenoBanue 3aBUCUMOCTH yIiia
IPEJIOMJICHHUS] CBETOBOTO JTy4a OT yriia
NaJICHNS Ha IpaHule "BO3TyX-

nn

CTCKJIO

https://m.edsoo.ru/835faed9

67

VYpoxk-koudpepenuus "McnonpzoBanue
MOJTHOTO BHYTPEHHETO OTPaKCHUS:
CBETOBO/IbI, OITHKOBOJIOKOHHAS
CBA3B"

https://m.edsoo.ru/2ce88641

68

JInnsel. Onruyeckast Cuja JIMH3EI

https://m.edsoo.ru/c6451cf4

69

IToctpoenue n3obpaxkeHuit B TMH3aX

https://m.edsoo.ru/3b4b5e4f

70

Jlaboparopnas pabota "OnpeneneHue
(OKYCHOTO PacCTOSHUS M ONITUYECKOM
CWJIBI cOOMparomeit JTHH3HI"

https://m.edsoo.ru/911a47cb

71

Ypoxk-koHdpepenuus "Ontuueckue
JMH30BbIe TPHOOPHI"

https://m.edsoo.ru/5b79227a

72

I'ma3 xak onTuueckas cucrema.
3penue

https://m.edsoo.ru/d7aa88af

73

Ypok-koudepenmus "JledexTo
3penus. Kak coxpanurts 3peHue"

https://m.edsoo.ru/4dc7b213

74

Paznoxxenne 6enoro cBeTa B CIEKT.
OmnbiTel HeroToHa. CrnoskeHue
CHeKTpa.HBHBIX IIBCTOB. I[chepcml
cBeTa

https://m.edsoo.ru/6eb8b874

75

Jlaboparopnas paboTa "OnbITH 11O
Pa3IIoKEHUIO OEJIOT0 CBETA B CIIEKTP M

https://m.edsoo.ru/b4867994




BOCIIPUSITHIO [[BETA TIPEIMETOB IPU MX
HaOJII0IEHUH Yepe3 [IBETOBbIC
bunbTpe"

Ypok-npaktukym "BonHoBbIE

76 CBOMCTBA CBETA: AUCIEPCHS, https://m.edsoo.ru/1b4e5e94
uHTepdepeHus u audpaxaus”
OmneiTel Pe3epdopaa u mianerapHas

77 pdopa P https://m.edsoo.ru/c36eftb5
MOJIeIb aToMa
IToctynarel bopa. Moaens atoma

78 YAAThL HOp ACID ATOM https://m.edsoo.ru/d5e656ba
bopa
Hcenyckanue v NOIJIOLIEHNE CBETA

79 aromoM. KBaHTel. JInHeuaTsie https://m.eds00.ru/9tb5689b
CIEKTPhI
Ypok-tipaktuxkym "HaOmronenue

80 P PaICTHioM "H ASHH https://m.edsoo.ru/83b9a577
CHEKTPOB UCITYCKAHUS

81 PagnoakTUBHOCTE U €€ BUIBI https://m.eds00.1u/8¢724769
C .

82 TPOCHHUE ATOMHOTO A1pa https://m.edsoo.ru/2d85bef3
Hyxnonnas mozeins
PagnoakTuBHBIE IIpeBpalie .

83 A PEBpATIICHIT https://m.edsoo.ru/8b56a71d
H3o0Tonbl
Pemrenue 3amad no teme:

84 | 8 | https://m.edsoo.ru/f241bbdc

PanuoakTuBHBIE TPEBpALLIEHUS

85 [Tepuon nomypacnana https://m.edsoo.ru/523a9317
VYpoxk-koHpepenuus "PagroakTuBHbIC

86 W3JIy4EHUs B IPUPOIE, MEAULIMHE, https://m.edsoo.ru/4eadf6e4
TexHuke"
SlnepHble peakinu. 3aKOHEI

87 sep peaid https://m.edsoo.ru/c4cbe7ee

COXpPAaHCHUA 3apsA0BOT0 U MaCCOBOTO




YHUCCJI

88

DHeprus CBsI3u aTOMHBIX sijep. CBA3b
MacChl U SHEPrUuu

https://m.edsoo.ru/734f11cl

89

Pemenue 3agau no teme "SAnepHeie
peakuun"

https://m.edsoo.ru/5efa6f52

90

Peakuuu cuHTe3a M AeneHUA saep.
Wcrounnku sHeprun CosHLA U 3BE3 ]

https://m.edsoo.ru/2d7262¢2

91

Ypok-koHpepenmus "Anepuas
sHepreTuka. [lericTBus
paZMoOaKTUBHBIX U3JTy4EHHUH Ha
JKUBbIE OPraHU3MBbI"

https://m.edsoo.ru/bd4b6e5e

92

[ToaroToBka K KOHTPOJILHOU paboTe
1o TeMe "DJIEKTPOMarHuTHOE MOJIE.
DNEKTPOMAarHUTHBIE BOJIHBIL.
KBaHToBEBIE sBIIEHHS"

https://m.edsoo.ru/d9f1261a

93

KonTtposnsHas paboTa o teme
"DIeKTPOMAarHUTHOE TOJIE.
DNEKTPOMAarHUTHBIE BOJIHBIL.
KBanToBsbIe siBeHus"

https://m.edsoo.ru/7231a58d

94

[ToBTOpenue, o600IICHNKE.
JlabopatopHbie pabOTHI IO KypCy
"B3aumopeiicteue ten"

https://m.edsoo.ru/8b45d684

95

[ToBTOpenue, o6o6mieHne. Pemenne
pacyeTHBIX U KaYeCTBEHHBIX 3a/1a4 110
teme "TemnoBble mpoiecco”

https://m.edsoo.ru/d3248943

96

[ToBTOpenue, o6o6IeHne. Pemenne
pacYeTHBIX U KAYeCTBEHHBIX 3a]1a4 110
teme "KIIJ] TerioBsIX aBurarenei"”

https://m.edsoo.ru/28f67bc4




97

[ToBTOpenue, o6o6mIeHne. Pemenue
pacyeTHBIX U KaYECTBEHHBIX 3aJ1a4 110
teme "KIIJ] anekrpoycTtaHoBOK"

https://m.edso0.ru/399f4911

98

[ToBTOpenue, o6o01IICHNKE.
JlabopatopHbie pabOTHI IO KypCy
"CBeToBbI€ siBICHUSA"

https://m.edsoo.ru/1¢d92¢22

99

[ToBTOpenue, 0606meHne. Padora ¢
TEKCTaMU 10 TeMe "3aKOHbI
COXPAHEHHUS B MEXaHUKe"

https://m.edsoo.ru/f7¢3{69d

100

[ToBTOpenue, 0606meHne. Pabora ¢
texctamu 1o teMe "Konebdanus u
BOJIHBI"

https://m.edsoo.ru/497cclc6

101

[ToBTOpenue, 0606meHne. Padora ¢
TekctaMu 110 TeMe "CBeToBEIE
saBiieHua"

https://m.edsoo.ru/5986dca?

102

[ToBTOpenue, 0606meHne. Pabora ¢
Tekcramu 1o teme "KBaHToBast u
saaepHas pusuka"

https://m.edsoo.ru/6d32eed4f

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

102

27







IPOBEPSIEMBIE TPEJIMETHBIE PE3YJIBTATHI OCBOEHUSI
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMbBI OCHOBHOI'O
OBIIEI'O OBPA3OBAHUSI

7 KIIACC

Kon
NMpoBepsieMOro
pe3yJjabTarTa

IIpoBepsiemble npeMeTHBIE Pe3yJIbTAThl 0CBOEHHS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbI OCHOBHOI'0 00111er0 00pa3oBaHusl

1.1

HCIIOJIb30BATb U3YUYCHHBIC ITOHATHA

1.2

pas3iindaTth ABJICHUA IO OMMUCAHUIO HX XapaKTCPHBIX CBOWMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIUX JAHHOC (bmnqemoe SABJICHUC

1.3

pacro3HaBaTh NPOSIBIEHHE U3YYCHHBIX (U3MUYECKUX SBICHUHA B
OKpYXKaloIlleM MHpe, B TOM 4YHcie (PU3NYECKUEe SBICHHUS B MPHUPOJIE,
IPU 3TOM TEPEBOJUTH MPAKTHUECKYIO 3a7ayy B y4eOHYIO, BBIICISATH

CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKU) GUZUUECKUX SIBICHUN

1.4

ONUCBHIBATh H3YyYEHHBIC CBOMCTBA Tel M (PU3MUECKHE SBJICHUS,
UCTONB3ys (U3NYECKHe BEIMYMHBI, NpPU ONUCAHUM IPABUIBHO
TPAaKTOBaTh (U3MYECKUH CMBICT HCIOJb3YeMbIX BEIUYMH, UX
0003HauCHHSI ¥ €AUHUIIBI (PU3NYECKUX BEIMYUH, HAXOIUTh (POPMYIIBI,
CBSI3bIBAIOIIME JAaHHYIO (PU3MUYECKYI0O BEIMYMHY C JAPYTUMH
BEJIMYMHAMM, CTPOUTH TIpadUKd  M3YYEHHBIX  3aBHCUMOCTEH

(U3HYECKUX BETMINH

1.5

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3HUECKUE SIBICHUS U TPOIECCHI,
UCIOJIb3YSl M3YYEHHBbIE 3aKOHBI, IPU OSTOM JaBaThb CIOBECHYIO
GbopMynUpPOBKY 3aKOHa W 3alMChiBaThb €ro MaTeMaTU4YeCKoe

BBIpaXKEHUE

1.6

OOBSICHATh (PU3UUECKUE SBJICHUS, MPOIECCHl U CBOWCTBA TEN, B TOM
4yucjlieé M B KOHTEKCTE€ CHUTYyallUd MPaKTHUKO-OPUEHTHUPOBAHHOTO
XapakTepa: BBIABIATh INPUYMHHO-CIEACTBEHHBIE CBSI3U, CTPOUTH
oObsicHeHne u3 1 — 2 jormyeckux maroB ¢ omopod Ha 1 — 2
M3YUEHHBIX CBOMCTBA (PU3MUYECKHUX SBICHHUM, (PU3MUECKUX 3aKOHA WU

3aKOHOMEPHOCTH

1.7

pemaTth pacu€THble 3a7aud B 1 — 2 neHCTBUS, UCIOB3YS 3aKOHBI U




(bopmyIbl, cBs3bIBarOIME (PU3NUECKUE BETMYMHBI: HA OCHOBE aHAIM3a
YCIOBHMS 3aJa4d 3alUChIBaTb KpPaTKOE YCIOBHUE, IOACTABIIATH
¢u3nveckrue BeTUUYUHBI B POPMYIIBI M TPOBOAUTH PACUETHI, HAXOIUTh
CIpaBOYHBIC JAaHHBIC, HEOOXOIUMBIE /ISl PEIICHUs 3a/1a4, OLICHUBATh

PEATUCTUYHOCTH MOJIYYCHHON (PU3NUECKOM BETHUMHBI

1.8

pacmo3HaBaTh MPOOIEMBI, KOTOPHIE MOXKHO PEIINTh MPH TMTOMOIIU
(GuU3MYECKUX METOJOB, B OMNHCAHUM HWCCICIOBAHUS  BBIICISTH
MPOBEPAEMOE  MIPEAMNOJIOKEHHUE (rumotesy), pas3nuyarb u
MHTEPIPETUPOBATh TOTYYCHHBIN pe3yabTaT, HaXOIWTh OINMOKA B

XOJ¢C OIIbITa, ACJAaTh BBIBOJLI I1I0 €0 pE3yJibTaTaM

1.9

MPOBOJIUTH OMBITHI TIO HAOMIOJACHUIO (PU3MUECKUX SBICHUH WIN
¢u3nyeckux  CBOMCTB  Tel:  (QOpPMYIHpOBaTH  NPOBEpsiEMbIE
NPEINOJOXKEeHUs, CcoOUpaTh  YCTAHOBKY M3  NPEAJIOKEHHOTO

00OpyI0BaHUs, 3aIMCHIBATh X0 OMBITa U (POPMYIIUPOBATH BHIBO/IBI

1.10

BBITMIOJIHATE TPSMBbIE M3MEPEHHUsI C MCIOJB30BAaHUEM aHAJOTOBBIX M
U(POBBIX MPUOOPOB, 3aMKCHIBATh MOKa3aHHUS MPUOOPOB C yIETOM

3aJJaHHOH a0COJIOTHOM MOTPENUTHOCTH U3MEPEHUN

1.11

MPOBOJNTH  WCCIECIOBAaHWE 3aBUCUMOCTH OJHOW  (hu3MUECKOi
BEJIMYMHBI OT JPYrod C MCIOJb30BAHUEM IMPSMBIX H3MEPEHUM,
y4acTBOBaTh B IUIAHMPOBAHUU YUE€OHOTO HCCIENOBaHUS, COOMPATH
YCTAHOBKY U BBINIOJIHATh U3MEPEHUS, CIIELYs MPEIIOKEHHOMY IUIAHY,
(buKCcHpOBaTh PE3yIAbTATHl TMOTYYCHHOW 3aBUCUMOCTH (PUIUUECKUX
BEIIMYMH B BUJIC MPEUIOKEHHBIX TaOIUIl U TPadUKOB, JATIATh BHIBOIBI

110 pe3yJibTaTaM HCCICIO0BAaHUA

1.12

MPOBOJIUTH KOCBEHHBIE M3MEpEHHs (PU3MUECKUX BEIUYMH, CIEHYS
MPEUI0KEHHOW MHCTPYKIMH: TIPU BBIMOJIHEHUH U3MEPEHUI coOupaTh
JKCIIEPUMEHTAJIBHYI0 YCTAHOBKY M BBIYMCIIATH 3HAYCHUE HCKOMOM

BCINYHNHBI

1.13

coOmogaTh TpaBua TEXHUKH O€30MacHOCTH MpH  paboTe ¢

1a00paTOPHBIM 000PyIOBAaHHEM

1.14

yKa3blBaTh NPUHIUNBI  JACHCTBUS TNPHOOPOB U TEXHUUECKUX
YCTPOMCTB, XapaKTepU30BaTb I[IPUHLMIIBI JECUCTBUS HM3YYEHHBIX
npuOOpPOB M TEXHMYECKHX YCTPOMCTB € TOMOIIBIO HX OIHUCAHHS,
UCTONb3ys 3HAaHMA O CBOHCTBaX (PU3MUECKUX SIBICHUH U

HeoOxoIuMBbIe (PU3NUECKHE 3aKOHBI M 3aKOHOMEPHOCTH




1.15

MPUBOJIUTE TpUMEphl (HAXOAUTH WHGOPMALMIO O MPUMEpax)
MPAKTUYECKOTO MCIOIh30BaHMS (PU3HMUECKUX 3HAHUH B TIOBCETHEBHOM
KU3HU JUig  oOecrieyeHHss 0€30MacHOCTH Tpu  OOpalieHuu C
npudoOpaMu ¥ TEXHUIECKUMH YCTPOMCTBAMH, COXPAHEHUS 3I0POBbS U

COOIOICHUST HOPM DKOJIOTHYECKOTO TIOBEICHUS B OKpYIKaIOIIEH cpefe

1.16

OCYIIECTBIATH OTOOP MCTOYHUKOB MH(pOpManuu B ceTu VHTEpHET B
COOTBETCTBUU C 3aJaHHBIM IIOMCKOBBIM 3alpOCOM, Ha OCHOBE
MMEIOIIUXCA 3HAHUM U IYTEM CPAaBHEHUS pPa3JIMYHBIX MCTOYHHUKOB
BBIICIATh MH(POPMALIMIO, KOTOpasi SIBJISETCS MPOTHUBOPEUMBOW WIIN

MOJXET OBITh HEJOCTOBEPHOI

1.17

HCII0JIb30BATh pu BBIIIOJIHCHU U y4eOHBIX 3aaHUI
HAyYHONOMYJSIPHYIO ~ JIUTEpPAaTypy  (PU3HUECKOTO  COJepKaHHs,
CIpaBOYHbIC MaTepuaybl, pecypcbl cetu MHTepHer, Biauerh
npuéMaM KOHCTIEKTUPOBAHH TeKCTa, mpeoOpa3oBaHusi HH(GOpMaLUn

U3 OJTHOM 3HAaKOBOW CHCTEMBI B IPYI'yIO

1.18

cO3/1aBaTh COOCTBEHHBIE KPAaTKUE MUCbMEHHBIE U YCTHbBIE COOOIIECHUS
HAa OCHOBE 2 — 3 HCTOYHUKOB HHPOpMaLUu (HU3HUECKOTO
COJIepKaHUsA, B TOM YHCJe MyOJUYHO JenaTh KpaTKue COOOIICHUs O
pe3yibTaTtax IMPOEKTOB WIM YYEOHBIX MCCIEOBAaHUN, HpPU STOM
IPAMOTHO HCIIOJIb30BAaTh WM3YyYEHHBIM IOHATUWMHBIN amnmapar Kypca

(bU3UKH, COMPOBOXKAATH BHICTYIUICHUE MTPE3CHTALIUEH

1.19

IIPU BBIMOJHEHUH YY€OHBIX MPOEKTOB U UCCIIEIOBAHUIN paclpenelisaTh
00513aHHOCTH B TPYIIIE B COOTBETCTBUHU C MOCTaBICHHBIMU 3a/1a4aMH,
CJIICIUTH 3a BBINIOJIHCHUEM IUIaHA JCUCTBUM, aJCKBAaTHO OLICHUBATH
COOCTBEHHBI BKJIaJ B JAEATEIIBHOCTh TPYMIbI, BBICTPAUBATH
KOMMYHHUKAaTUBHOE B3aUMOJICHCTBHE, YUUTBIBAS MHEHHE

OKPYXaIOILIUX

8 KIIACC

Kon
NpoBepPsieMOro
pe3yJjabTara

IIpoBepsiemble npeMeTHBIE Pe3yJbTAThl 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbI OCHOBHOI'0 00111er0 00pa3oBaHusl

1.1

HUCIIOJIB30BaTh IIOHATUA

1.2

pas3iindaTth ABJICHUA IO OMUCAHUIO HX XapaKTCPHBIX CBOWMCTB U Ha




OCHOBC OIIBITOB, ICMOHCTPUPYIOIIUX JAHHOC (bI/IBI/I‘IeCKOG SABJICHHUC

1.3

pacro3HaBaTh NPOSIBIEHHE U3YYCHHBIX (U3MUYECKUX SBICHUHA B
OKpYXKaloIlleM MHpe, B TOM 4Hcie (PU3NYECKUEe SBICHHUS B MPHUPOJIE,
IIPU 3TOM TEPEBOIUTH MPAKTHUECKYIO 3a7ayy B y4eOHYIO, BBIJICISATH

CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKU) GUZUUECKUX SIBICHUN

1.4

ONUCBHIBATH H3YyYEHHBIC CBOMCTBA Tel M (PU3MUECKHE SBJICHUS,
UCTONB3ys (U3NYECKHe BEIHYMHBI, NpPU ONUCAHUM IPABUIBHO
TpPaKTOBaTh  (PU3MUECKUIl  CMBICH  HCIOJIB3YEMbIX  BEJIWYHH,
0003HauCHHSI ¥ €AUHUIIBI (PU3MYECKUX BEIMYUH, HAXOIUTH (POPMYIIBI,
CBSI3bIBAIOIIME JAaHHYIO  (PU3MUYECKYI0O BEIMYHMHY C JAPYTUMH
BEJIMYMHAMM, CTPOUTh TIpaUKM  M3YYEHHBIX  3aBHCUMOCTEH

(bU3HYECKUX BETMINH

1.5

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MUECKUE SIBICHUS U IPOIECCHI,
UCIOJIb3YSl M3YYEHHBbIE 3aKOHBI, IpPU OSTOM JaBaThb CIOBECHYIO
GopMynIMpPOBKY 3aKOHa W 3alMChiBaThb €ro MaTeMaTU4YeCKoe

BBIpaXKEHUE

1.6

0O0BSACHATH (PM3MUECKUE MPOLIECCHl U CBOWCTBA TEN, B TOM YHCIIC U B
KOHTEKCTE CHUTyallud MPaKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa:
BBISIBIISITh IPUYUHHO-CIIEJICTBEHHBIE CBSI3U, CTPOUTH 00BsCHEHUE 3 1
— 2 JIOTMYECKHX IIaroB ¢ MOMOIIbI0 1 — 2 W3y4eHHBIX CBOICTBa

¢bu3nvecKux ABICHUH, (PU3NIECKUX 3aKOHA WIIM 3aKOHOMEPHOCTH

1.7

pemars pacuéTHble 3aaud B 2 — 3 NEMCTBUS, UCIOJIB3YS 3aKOHBI U
(bopmyIbl, cBs3bIBarOIINE (PU3NUECKUE BETMYMHBI: HA OCHOBE aHAIM3a
YCIJIOBHS 33/1a4M 3alIUCBhIBATh KPATKOE YCIOBUE, BBIABIIATH HEJOCTATOK
JAaHHBIX JJIs1 pEIICHUs 3aJaud, BBIOMpPATh 3aKOHBI U (OPMYIIBI,
HEOOXoAUMBIEe Ui €€ pEIIeHUs, TPOBOAUTh PACUEThl U CPABHUBATH
MOJIydeHHOE 3Ha4YeHHWE (PU3MUECKOM BEIMYMHBI C HW3BECTHBIMU

JaHHbIMH

1.8

pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOXHO PEIIUTh TPU ITOMOIIH
($U3NYECKUX METOJIOB, UCIIOJIB3Ys OTIMCAHUE HCCIIEIOBAHUS, BBIICISATh
[IPOBEPSIEMOE IIPEIIIOJIOKEHUE, OLICHUBATh IPABUIBLHOCTh IOPAIKA

MMpOBCACHUA UCCIICAOBAHUS, 1CJIaTh BbIBO/IbI

1.9

MPOBOJIUTH OMBITHI TIO HAOMIOJACHUIO (PU3MUECKUX SBICHUH WIN
¢u3nyeckux  CBOMCTB  Tel:  (QOpPMYIHpOBaTH  IMPOBEPSiEMbIE

NPEINOJIOKEeHUsI, CcoOUpaTh  YCTAaHOBKY M3  NPEAJIOKEHHOTO




000pyZ0BaHUs, OMUCHIBATH X0 OIbITA U (POPMYIIUPOBATH BBIBOIbI

1.10

BBINIOJIHATL IPSAMBIE HM3MEPEHUs C MHCIOJIb30BAHUEM AHAIOTOBBIX
npuOOPOB U JATYMKOB (PU3MUECKUX BEIMYMH, CPABHUBATH PE3YIbTATHI

U3MepeHui ¢ yu€ToM 3aJaHHON aOCOIFOTHOM MOTPEITHOCTH

1.11

MPOBOJNTH  WCCIEIOBAHWE 3aBUCUMOCTH  OJHOW  (hU3HUYECKOM
BEJIMYMHBI OT JPYrod C MCIOJb30BAaHUEM IIPSAMBIX H3MEPEHHUIL:
IUTAHUPOBATh HCCIIEIOBAHUE, COOUPATh YCTAHOBKY M BBITIOJHSTH
U3MEpeHUus, Cleays [MpeAI0oKeHHOMY  IUIaHy, (DUKCHpPOBATh
pe3yNbTaThl MOJYYEHHON 3aBUCHMOCTH B BUJE TaOIUIl U TPadUKOB,

ACJIaTh BbIBOABI 11O PE3yJibTaTaM HCCICIOBaHHUA

1.12

NPOBOJUTH  KOCBEHHBIE  M3MEpPeHHMS  (U3NYECKUX  BEIMYHUH:
TUTAHUPOBATh U3MEPEHUs, COOUPATH IKCIIEPUMEHTAIBHYIO YCTaHOBKY,
clenyss IPEeNJIOKEHHOM HMHCTPYKLUMM, U BBIUHUCIATH 3HAYCHHUE

BCINYHNHBI

1.13

coOmogaTh TpaBuUia TEXHUKH Oe30mMacHOCTH MpH  paboTe ¢

1a00paTOPHBIM 000PyIOBAaHHEM

1.14

XapaKTepU30BaTh MPHUHIUIBI JEHCTBHS H3yUYEHHBIX MpHOOPOB U
TEXHUYECKUX YCTPOMCTB C OIOPOM HAa HUX OIUCAHHUS, HUCIOJb3Ys
3HaHUS O CBOWCTBaX (U3UYECKUX SBICHUA U HEOOXOJMMbIE

(bHSI/I‘IeCKI/Ie 3aKOHOMCPHOCTH

1.15

pacno3HaBaTh MPOCTbIC TCXHUYCCKHC yCTpOﬁCTBa U U3MCPUTCIIBHBIC
HpI/IGOpBI o CXCMaM MU CXCMATUYHBIM PUCYHKAM, COCTABJIATH CXCMbI
QJICKTPUYCCKUX ueneﬁ C TMOCJICAOBATCIBbHBIM W MapaJlJICJIbHbBIM
COCAMHCHUEM 9JICMCHTOB, pasinviasn YCJIOBHBIC 0003HaYEHUS

QJICMCHTOB 3JICKTPUYCCKUX I.[GHGI‘/JI

1.16

MPUBOJIUTE TpUMEphl (HAXOAWTH WHGOPMALMIO O MpPUMEpax)
MPAKTUYECKOTO MCIOIh30BaHMS (DU3HMUECKUX 3HAHUH B TIOBCETHEBHOM
KU3HU Ui oOecrieueHHss Oe30MacHOCTH Tpu  OOpalieHuu ¢
npuboOpaMu ¥ TEXHUIECKUMH YCTPOMCTBAMH, COXPAHEHUS 3I0POBbS U

COOIOICHUST HOPM JKOJIOTHYECKOTO TIOBEICHUS B OKpYKaIOIIeH cpere

1.17

OCYIIECTBIATh MOUCK MHPOPMALUU (PU3MUECKOTO COAEPKAHUS B CETH
HNHTepHeT, Ha OCHOBE HUMEIOLIUXCSA 3HAHUM U IIYT€M CpaBHEHMUS
JOTIOJTHUTEIBHBIX HCTOYHUKOB BBLACTATh HH(POpPMAIMIO, KOTOpas

SBIISICTCS IPOTUBOPEUUBOM MIIM MOXKET OBITh HEJOCTOBEPHOI

1.18

UCTOJb30BaTh MpPU BBHIMOJHEHUH YUEOHBIX 3aJaHWil  Hay4yHO-




MOMYJISIPHYIO JINTEPATypy (U3NYECKOTO COJCpKaHUSA, CIPABOYHBIC
Marepuaibl, pecypcbl cern MHTepHer; BiageTs  NpuUEéMaMu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus MH(GOPMAIMH U3 OJHON

3HAKOBOU CUCTEMBI B IPYTYIO

1.19

co37aBaTh COOCTBEHHBIC MMCHbMEHHBIE U KPATKHUE YCTHBIE COOOIICHHS,
0000mas uHGOpPMAIMIO U3 HECKOIHKUX HCTOYHHKOB (PUIUIECKOTO
COJIEp’KaHUs, B TOM YHCJIE MyOJMYHO TMPEACTaBIATh PE3YAbTaThI
MPOEKTHOM WJIM HCCIEIOBATEIIbCKOM JEATEIBHOCTH, MPU 3TOM
IPAMOTHO HCIIOJIb30BAaTh W3YYEHHBIM IOHATUWMHBIM amnmapar Kypca

(bU3UKH, COMPOBOXKAATH BHICTYIUICHUE MTPE3CHTALIUEH

1.20

IPU BBIMOJHEHUH y4eOHBIX MPOEKTOB M MCCIEAOBAHUM (PU3NYECKUX
MPOIIECCOB PACHPEAEATh 00SA3aHHOCTU B TPYIIE B COOTBETCTBHH C
IIOCTaBJICHHBIMU  3aJa4aMM, CJICAUTh 3a BBIIOJHEHUEM IIIaHa
JNEUCTBUM UM KOPPEKTHpPOBAaTb  €ro, aJeKBaTHO  OLIEHHUBATh
COOCTBEHHBI BKJIAJ B JEATEIBHOCTh TPYMIbI, BBICTPAUBATH
KOMMYHHUKaTUBHOE  B3aUMOJEHCTBHE,  MPOSBIAL  T'OTOBHOCTb

pa3pemiath KOHQIHKTHI

9 KITIACC

Kon
NpoBepPsIeMOro
pe3yJjabTarTa

IIpoBepsiemble npeIMeTHBIE Pe3yJIbTAThl 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOI'0 00111er0 00pa3oBaHusl

1.1

HCIOJIb30BATb U3YUCHHBIC ITOHATHA

1.2

pas3iiniaTth ABJICHUA IO OMUCAHUIO HX XapaKTCPHBIX CBOWCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIUX JAHHOC (bmnqewoe SABJICHHUC

1.3

pacro3HaBaTh NPOSIBIEHHE U3YYCHHBIX (DU3MUYECKUX SBICHHNA B
OKpYXKaloIlleM MHpE, B TOM 4Hcie (PU3NYECKUEe SBICHUS B MPHUPOJIE,
IPU 3TOM TEPEBOJUTH MPAKTHUECKYIO 3a7ayy B y4eOHYIO, BBIJICISATH

CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKN) GUZUUECKUX SIBICHUN

1.4

ONUCBHIBATH H3YyYEHHBIC CBOMCTBA Tel M (PU3MUECKUE SBJICHUS,
UCTONB3ys (U3NYECKHe BEIMYMHBI, NIPU OINUCAHUM IPABUIBHO
TPAaKTOBaTh  (PU3MYECKUH  CMBICH  HCIOJIB3YEMbIX  BEJIWYHH,
0003HauCHHSI ¥ €AUHUIIBI (PU3MYECKUX BEIMYUH, HAXOIUTH (POPMYIIBI,

CBSI3bIBAIOIIME JAaHHYIO (PU3MUYECKYI0O BEJIMYHMHY C JAPYTUMH




BEIMYMHAMM, CTPOUTH TIpadUKd  M3YYEHHBIX  3aBHCHUMOCTEH

(bU3HYECKUX BETUINH

1.5

XapakTepu30BaTh CBOMCTBA TeJd, (PU3MUECKUE SIBICHUS U IPOILECCHI,
UCIOJIb3YSl M3YYEHHBIE 3aKOHBI, IpPU OSTOM JaBaThb CIOBECHYIO
GbopMynMMpPOBKY 3aKOHa W 3alMChiBaThb €ro MaTeMaTU4YeCKoe

BBIpaXKEHUE

1.6

OOBSICHATH (PU3MYECKHE MPOIECChl U CBOMCTBA TeJl, B TOM YHCIE U B
KOHTEKCTE€ CUTyallUd NPaKTUKO-OPUEHTUPOBAHHOIO  XapakKTepa:
BBISBJIATH NIPHYUHHO-CIICICTBEHHBIE CBSA3U, CTPOUTH OOBSICHEHUE U3 2
— 3 JOTMYECKUX IIAaroB C MOMOIIbK 2 — 3 HM3YyYEHHBIX CBOHCTBa

¢bu3nUecKux ABICHUH, (PU3NIECKUX 3aKOHA WIIK 3aKOHOMEPHOCTH

1.7

pemars pacy€THble 3ajaud (OMMpAIOLIMECs] Ha CUCTEMY U3 2 — 3
YpaBHEHHI), HCIONB3Ysd 3aKOHBI U  (OPMYIIBI, CBS3BIBAIOIIUE
¢u3nyeckue BEIMYMHBI: HAa OCHOBE aHalIM3a YCJIOBHS 33/1a4d
3alUCBIBATh KPAaTKOE YCJIOBHE, BBIABIATH HENOCTAIONIME WU
M30BITOYHBIE JJaHHBIE, BEIOMPATh 3aKOHBI U (OPMYIbI, HEOOXOIUMBIE
IUIs peleHus, MPOBOIUTH PACUYEThl M OLIEHUBATh PEATUCTHYHOCTH

MOJIYYCHHOTO 3HAYCHUSA (bHBH‘IGCKOfI BCINYHHBI

1.8

pacno3HaBaTh MPOOIEMBI, KOTOPbIE MOXHO PEUIMTh IPHU HOMOLIH
(bU3UYECKUX METOOB, MCHOJIb3Ysl ONMMCAHUE HCCIIENOBAHUS, BBIICIATH
IIPOBEPSIEMOE  TIPEIIONIOKECHUE, OLICHUBATh IPABUIBHOCTh IOPSIKA
IIPOBEJCHUS UCCIEAOBaHUA, J€lIaTb BBbIBOJBL, HWHTEPIPETUPOBATH

pe3yNbTaThl HAOIOICHUI 1 OTIHITOB

1.9

MPOBOJIUTH OMBITHI TIO HAOMIOJACHUIO (PU3MUECKUX SBICHUH WIN
($U3NYECKUX CBOMCTB TEN: CaMOCTOSTEILHO COOMpATh YCTAaHOBKY U3
M30BITOYHOTO Habopa 000PYIOBaHMS, OMHCHIBATH XOJ| OIBITa U €ro

pe3yabTaThl, (OPMYITUPOBATH BHIBOIBI

1.10

NPOBOJUTH TPU HEOOXOJUMOCTH CEpPHIO MPSAMBIX H3MEpPEHHIA,
ompenenss cpelHee 3HAUCHHE H3MEpseMOW BeIMYMHBI ((POKYyCHOE
paccTosiHMe CcoOHparoIield JIMH3bI), 000OCHOBBIBaThH BBIOOp crocoba

U3MepeHus (M3MEPUTEIHLHOTO Iprudopa)

1.11

MPOBOJIUTH HCCIIENOBAaHHE 3aBUCUMOCTEH (PU3MYECKUX BEIMYUH C
HCIIOJIb30BAHUEM IIPSMBIX M3MEPEHHMN: IIJIAHUPOBATh HCCIENOBAHUE,
CaMOCTOSITEJILHO COOMpaTh YCTaHOBKY, (PUKCHpPOBATh pe3ylIbTaThl

MOJIyYEHHON 3aBUCHUMOCTH (PH3UYECKHX BEIWYMH B BUAC TaOIUIN




rpaduKoOB, JIENIaTh BHIBOJIBI IO PE3YJIbTaTaM UCCIEI0BAHUS

1.12

NPOBOJUTH  KOCBEHHBbIE  M3MEpPEHHMS  (U3NYECKUX  BEIMYHUH:
IUTAHUPOBATh U3MEPEHUs], COOMPATh IKCIIEPUMEHTAIBHYIO YCTaHOBKY
U BBIIOJHATH W3MEPEHMs, CIEeAysd IPEUIOKEHHOW HWHCTPYKLIHH,
BBIYUCIIATh 3HAYEHHE BEJIWYMHBI W AHAIU3UPOBATH IIOJYYCHHBIC

pe3yAbTaThI C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHUI

1.13

coOmogaTh TpaBUia TEXHUKH O€30MacHOCTH MpH  paboTe ¢

1a00paTOPHBIM 000PyIOBAaHHEM

1.14

pa3nuyaTtb OCHOBHBIC NPHU3HAKK M3YUYEHHBIX (PU3HUECKUX MOJENeil:
MaTepHalibHas TOYKa, aOCOJIIOTHO TBEPAOE TENO, TOUEUHBIH NCTOUHUK
CBETa, Jy4, TOHKAas JIMH3a, IUIAHETApHAas MOJEIb aTOMa, HYKIOHHAas

MOJICJIb aTOMHOI'O d1pa

1.15

XapaKTepU30BaTh MPHUHIUIBI JEHCTBHS H3YyYEHHBIX MpPHOOpPOB U
TEXHUYECKUX YCTPOMCTB C OIOPOM HAa HUX OIMCAHHUS, HUCIOJb3Ys
3HaHUS O CBOWCTBaX (U3UYECKUX SBICHUA U HEOOXOJMMbIE

(bHSI/I‘IeCKI/Ie 3aKOHOMCPHOCTH

1.16

UCIOJIb30BAaTh CXEMbl M CXEMaTUYHBIE PUCYHKH H3YYEHHBIX
TEXHUUYECKUX YCTPOMCTB, U3MEPUTENBHBIX npubopoB u
TEXHOJIOTUYECKUX TPOIIECCOB NPU PEUICHUU Y4eOHO-PAKTHUYECKHX
3aJa4, ONTHYECKUE CXEMBI JJIsl TOCTPOEHUS N300paKeHUH B TIOCKOM

3epKajie ¥ coouparomeit TnH3e

1.17

MPUBOJIUTE TpUMEpbl (HAXOAUTH WHGOPMALMIO O MpPUMEpax)
MPAKTUYECKOTO MCIOIb30BaHMs (DU3HMUECKUX 3HAHUH B TIOBCETHEBHOM
KU3HU JUig  oOecrieyeHHss Oe30MacHOCTH TpU  OOpalieHuu C
npudOpaMu M TEXHUIECKUMH YCTPOMCTBAMH, COXPAHEHUS 3I0POBbS U

COOIOICHUS HOPM DKOJIOTHYECKOTO TIOBEICHUS B OKpYKaIOIIeH cpeze

1.18

OCYIIECTBIATh MOUCK MHPOPMALUU (PU3MUECKOTO COAEPKAHUS B CETH
WuTepHer, camocCToATeNbHO (OpMyIaHpyst TOMCKOBBIM  3ampoc,
HaXOJUTh IYTH  OMpENEeNEeHUs  JIOCTOBEPHOCTH  IOJIy4EeHHOM
uHpOpMAIlMM Ha OCHOBE HMMEIOIIUXCS 3HAHUM M JOTOJHHUTEIbHBIX

HUCTOYHHUKOB

1.19

UCTOJb30BaTh MpPU BBHIMOJHEHUH YUEOHBIX 3aJaHWil  Hay4yHO-
MOMYJISIPHYIO JINTEPATypy (U3NYECKOTO COJCpKaHUSA, CIPABOYHBIC
Marepuaibl, pecypcbl cern MHTepHer; BiageTe  NpuéMaMu

KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus MH(GOPMAIMHU U3 OJTHOU




3HAKOBOM CUCTEMBI B APYTYIO

1.20

CO3/1aBaTh COOCTBEHHBIC NHCbMEHHBIE M YCTHBIE COOOIIEHUS Ha
OCHOBEe WH(MOpPMAIMU W3 HECKOJIBKHX HMCTOYHUKOB (PU3NIECKOTO
coJiepKaHus, MyONIUYHO TPEACTABIATH PE3yJabTaThbl MPOEKTHON WIN
UCCIEAOBATEIILCKOM  JEATEIbHOCTH, IPU  3TOM  I'PaMOTHO
HCIIOJIb30BATh U3YYEHHBIN NMOHATUHMHBIN alapaT u3y4aeMoro paszena
GU3MKH U CONMPOBOXAATh BBICTYIJICHHE IpPE3CHTALME C y4éTom

0COOEHHOCTEHN ayTUTOPHH CBEPCTHUKOB

1.21

IPU BBIMOJHEHUH y4eOHBIX MPOEKTOB M MCCIEAOBAHUM (PU3NYECKUX
MPOIIECCOB PACHpPEAEATh 00SA3aHHOCTU B TPYIIE B COOTBETCTBHH C
IIOCTaBJICHHBIMU  33Ja4aMM, CJICAUTh 3a BBINOJHEHUEM IIIaHa
JNEUCTBUM M KOPPEKTHpPOBAaTb  €ro, aJeKBaTHO  OLICHUBATh
COOCTBEHHBI BKJIAJ B JEATEIBHOCTh TPYMIbI, BBICTPAUBATH
KOMMYHHUKaTUBHOE  B3aUMOJEHCTBHE,  MPOSBIAL  T'OTOBHOCTb

pazpemiath KOHQIHKTHI




INPOBEPAEMBIE 3JIEMEHTDBI COAEP KAHUA

7 KIIACC

Kon
pa3ziena

Kon
3JIEMEHTA

IIpoBepsiemble 3J1eMeHTbI COAEPKAHUS

®U3UKA U EE POJIb B IO3HAHWM OKPYXXAIOIIIETO MUPA

1.1

®uszuka — Hayka O npupoje. SIBieHHs DPUPOLBL
@usnyeckue ABICHUA: MEXAHWYECKHE, TEIUIOBBIC,

QJICKTPUYICCKHUEC, MAIHUTHBIC, CBCTOBBIC, 3BYKOBLIC

1.2

@dusnueckue BeIMUUHBL  M3MepeHHe  (PHU3UUECKUX
BenmuunH.  Dusmueckue  mpubopel.  IlorpemrHocth

U3MepeHnil. MexyHapoIHas CUCTEMA €IMHULL

1.3

EcrecTBeHHOHAYYHBI METOJ] MO3HAHUA: HAOIIOJCHUE,
IIOCTAHOBKA HAYYHOI'O BOIIPOCA, BBIIBHIKCHHE THIIOTE3,
OKCIIEPUMEHT TI0 TPOBEPKE THUIOTe3, OOBICHEHUE

HaOJIFOAEMOTO ABIICHUSA

1.4

Onwucanue GU3NUECKUX SBJICHUN C TOMOIIBIO MOIENeH

1.5

[TpakTuyeckue pabOTHI:
N3mepeHue paccTossHUM.
W3mepenune 00bEMa XUAKOCTH U TBEPJOTO Tea.
Omnpenenenne pa3MepoB MalbIX TEIN.
N3mepenue temmeparypsl IpU HOMOIIM KHUIKOCTHOTO

TepMOMETpPa U 1aTYMKa TEMIIEPATyphI

ITEPBOHAYAJIBHBIE CBEJAEHWA O CTPOEHUU BEIIIECTBA

2.1

CTpOCHI/Ie BCIICCTBA: AaTOMbl W  MOJICKYJIBI, HX
Pa3sMEpHhI. OHBITBI, AOKAa3bIBAOIHUC AJUCKPETHOC CTPOCHHUC

BCIICCTBA

2.2

JIBwxkenne yactull BemectBa. CBs3b  CKOPOCTH
JBH)KEHUS  YacTULl C  Temmoeparypol. bpoyHOBCkoe

IBIKeHue, T dy3us

2.3

B3anmoneicTBie 4acTULl BEMIECTBA: MPUTSHKEHUE U

OTTAJIKUBAHHUC




AFpCFaTHbIe COCTOSAAHHM BCIICCTBA: CTPOCHUC T'a30B,

KUAKOCTEH M TBEPABIX  (KPUCTAIIIMYECKHUX)  TEll

2.4 B3auMocBs3b  MEXIy CBOMCTBAMH BEILIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSAX W HMX aTOMHO-MOJEKYJISPHBIM
CTPOEHUEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIBI

[TpakTuyeckue pabOTHI:
Onenka Juamerpa aromMa METOAOM psaoB  (c
ucrnoJib3oBanueM (otorpaduii).

2.6 OnbITel 1O HAOMIOJCHUIO TEIUIOBOTO PpACIIUPEHUS

rasos.
OnbITBl MO OOHApYXKEHHIO  JIEHCTBHS ~ CHJI

MOJICKYJIAPHOTI'O MMPUTIKCHUA

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

11 Mexannueckoe IBUKECHUE. PaBHOMepHOE u
' HEPAaBHOMEPHOE IBIIKCHUE
32 Ckopoctb. Cpenssisi CKOpPOCTb IPU HEPAaBHOMEPHOM
' JOBH>KEHUU. PacyéT myTu U BpEMEHU ABUKECHUS
SIBnenune umHepuuu. 3akoH uHepuuu. B3aumoneiicTBue
33 Tel KaK IPUYMHA U3MEHEHHUs CKOPOCTH JBHMKEHUS TEI.
Macca kak Mepa HHEPTHOCTH Teja
34 IInotHocTs  BemiectBa.  CBSI3pb  IUIOTHOCTH — C
' KOJIMYECTBOM MOJIEKYJ B elMHUIle 00bEMa BelecTBa
3.5 Cuna xak XxapakTepHCTHKa B3aUMOAEHCTBUS TEI
36 Cuna ympyroctu u 3akoH ['yka. M3mepeHue cuibl ¢
' IIOMOILIBIO0 JUHAMOMETPA
37 SBneHue TAroTeHUS U cuia TsKkecTH. Cuia TAXKECTH
' Ha Ipyrux miaaHerax. Bec tema. HeBecomocts
18 Cuna tpeHusa. TpeHHE CKOJNBXKEHUS U TPEHHE IIOKOS.
' Tpenue B Ipupoae U TEXHUKE
3. CrnoxeHue cuj, HalpaBICHHBIX 10 OJHOW IPSAMOM.
' PaBHoelicTByrOIas CHII
310 [IpakTuyeckue pabOTHI:

OmnpeneneHne CKOPOCTHM PABHOMEPHOIO  JIBMKEHUS




(mapyka B KUAKOCTH, MOJEIU  BIEKTPUUECKOIO
aBToMOOWIsE ®u Tak panee). OmpeneneHue cpemHei
CKOPOCTM CKOJBXEHHUS Opycka WM IIapuka IIo
HAaKJIOHHOM  IUIOCKOCTH. OmpeneneHue  IJIOTHOCTH
TBEPAOTO Tena. OnbITHI, JIEMOHCTPUPYIOLINE
3aBHCUMOCTb pacTsikeHus (aedopmariuu) mpyKUHBI OT
IPWIOKEHHON  cuibl.  ONBITEL, JEMOHCTPHUPYIOLINE
3aBUCHUMOCTb CHJIBI TPEHUS CKOJIBKEHUS OT BEca Tena U

XapakTepa COIPUKACAIOIINXCS TOBEPXHOCTEMN

@usnyeckue SBJICHUSA B IPUPOJE: IPUMEPHI IBUKEHUS C

3.11 pasIMYHBIMUA CKOPOCTSIMM B JKMBOM U HEKHUBOU IPUPOJE,
JEWCTBHE CUJIBI TPEHUS B IIPUPOJIE U TEXHUKE
3.12 Texnuueckue ycTpoiicTBa: AMHAMOMETD, OAIIMITHUKI
JIABJIEHUE TBEPJIbIX TEJI, )KUJKOCTEH 1 TA30B
41 Hasnenne TBEpAoro tena. CrocoObl YMEHBIICHHS U
' YBEJINYEHUS 1aBJICHUS
4n JlaBneHue raza. 3aBUCUMOCTbD JIaBJICHUS raza oT 00béMa,
' TeMIIEpaTypbl
43 Ilepenaua naBieHus TBEPABIMU TENAMM, KUIKOCTIMH U
' razamu. 3akoH Ilackans. [IlHeBMaTnyeckue MalmHbl
3aBHCHMOCTh  JaBJICHUS IKHJIKOCTH OT  TJIyOHHBI.
4.4 I'unpocratudeckuii mapagokc. CooOImarommecs coCy/bl.
I'unpaBnuueckne MexaHU3Mbl
Atmocdepa 3emnu u atmocdepHoe naBieHue. [IpuunHb
45 CYIIIECTBOBaHMUS BO3AYIIHONW 00004yku 3emin. OmbIT
' Toppuuennu. 3aBUCUMOCTb aTMOC(HEPHOTO JaBJICHHUS OT
BBICOTHI HAaJl yDOBHEM MODSI
46 W3mepenne armocdeproro nasnenusi. [Ipubopsl mms
' M3MEPEHHUsI aTMOC(EPHOTO JaBIICHUS
JleicTBHE KUAKOCTM M ra3a Ha IOTPYKEHHOE B HUX
4.7 Teno. BreiTankuBaromas (apXxuMenoBa) cuia. 3aKOH
Apxumena
4.8 IInaBanue ten. Bo3nyxomnnaBanue
4.9 [TpakTuyeckue paboOTHI:




UccnenoBanue 3aBUCMMOCTH BeEca Tela B BOJAE OT
o0b€Ma TOrpyKEHHOW B IJKUIKOCTH 4YacTH Tela.
Ornpezenenre BbITAIKUBAIONICH CUJIbI, IEUCTBYIONIEH Ha
TEN0, NOrpyxéHHoe B  KuaKocTb.  IIpoBepka
HE3aBUCUMOCTH BBITAJIKUBAKOLIEH CHUJIbL, JEHCTBYIOLIEH
Ha TENO0 B JKUJIKOCTH, OT Macchl Tena. ONbIThL,
JEMOHCTPUPYIOIIME  3aBUCUMOCTb  BBITAJIIKMBAIOLIEH
CWJIBI, IEHCTBYIOIIEH HAa TENO B >KUIKOCTH, OT 00BEMA
MOrPYKEHHOM B KUJKOCTh YAaCTH Te€Ja U OT IUIOTHOCTH
YKUJIKOCTH. KoncrpynpoBanne  apeomerpa  uiu

KOHCTPYMpOBaHHE  JIOAKM W  OIpeneseHue  eé

IPy30I0AbEMHOCTH

dusnyeckue  SBICHUS B NOPUPOJE:  BIMSAHHUE
4.10 aTMOC(epHOTO AaBJICHHS HA KUBOW OpraHU3M, TUIABaHUE

pBIO

Texnudeckne yCTPONCTBA: COOOIIAIONIUECS COCYIBI,
A1l YCTPOMCTBO BOJONPOBOJA, THUIPABIMYECKUNA IIpeECC,

MaHOMeTp, OapoMmeTp, BBICOTOMEp, MOPIIHEBOM Hacoc,

apeoMeTp

PABOTA, MOIIHOCTD, DHEPI'UA

5.1 Mexanunueckas pabota
5.2 Mexanundeckast MOLIHOCTb
53 [IpocTele MeXaHM3MBI: pblYar, OJOK, HaKJIOHHAs
' II0CKOCTh. [IpaBuiio paBHOBeCHS phlyara
5.4 [TpuMeHeHne paBuia paBHOBECHS pblyara K OJIOKy
«3on0T0e  mpaBwio»  MexaHukd.  Kosdpuuumenrt
5.5 IIOJIE3HOTO JNEUCTBUSA MEXaHU3MOB. IIpocTeie
MEXaHU3MBI B OBITY M TEXHUKE
5.6 [ToTeHumanpHas SHEPTUU TeJla, OAHIATOrO HaJl 3eMIIEN
5.7 Kunernueckas sHeprus
53 Ilonnasg mexaHudeckas SHEprus. 3aKOH W3MEHEHUS U
' COXPAaHEHHUS MEXaHUUECKON IHEPTUU
59 [TpakTuyeckue paboOTHI:

Onpenenenne  pa®OTbl  CHJIBI  TpeHHS  NIPH




PaBHOMEpPHOM  JBW)KEHUM Tela [0 TOPU30HTAIBHOMU
noBepxHocTU. MccnenoBanue yciaoBUl PaBHOBECUS pblyara.
N3mepenue KIIJI HaknoHHOMN muiockocTH. M3yueHne 3akoHa

COXpaHCHUA MEXaHU4YeCKOM OHECPTrUun

@usnyeckue SABICHHUSA B IPUPOLE: pPbIYAarM B TeJe

5.10
4es0BeKa
TexHuueckue yCTpOMCTBA: pblyar, IOABWXKHBIA H
5.11 HEMO/IBIKHBIN OJIOKH, HAaKJIOHHAs TUIOCKOCTH, MPOCTHIE
MEXaHU3MBI B OBITY
8 KIIACC
Kon Kon
IIpoBepsiemble 3J1eMEHTHI COePKAHUSA
pasznena 3JIeMeHTa
TEIIJIOBBIE SABJIEHUA
OCHOBHBIE  TOJIOXKEHHUSI MOJIEKYJIIPHO-KUHETHUECKOM
61 TEOpUM CTpPOEHMs BellecTBa. Macca U pa3Mepsl
' MosIeKyln.  OmbIThl,  NOATBEP)KJAIOLIUME  OCHOBHBIE
II0JIOXKEHUSI MOJIEKYJIIPHOKUHETUYECKON TEOPUH
Mogenu  TBEPAOro, OKMAKOTO W ra3oo0pa3zHOro
6.2 cocTossHUHM BemecTBa. Kpucrammmueckue u amopgHbIe
Tena
OObsicHEHHE CBOWCTB T'a30B, JKUIKOCTEH U TBEPIBIX Tel
6 6.3 Ha OCHOBE IIOJIO)KEHUH MOJIEKYJIIPHOKHHETHYECKON
TEOPUH
6.4 CMaunBaHue U KalWUISIPHbIE SIBJICHUS
6.5 TennoBoe pacmMpeHue U cKaTue
66 Temneparypa. CBs3b TeMIlepaTypbl €O CKOPOCTBIO
' TEIJIOBOTO ABM)KEHHUS YaCTHIL
6.7 Buytpennss sHeprust. CriocoObl H3MEHEHUs] BHYTpEHHEH
' SHEPTUU: TEeIIoNepeaya U COBEpIIeHNnEe paboThI
63 Bunel tennonepenadyu: TEMIONPOBOAHOCTb, KOHBEKLIUS,
' U3JIy4yeHue




KoanuectBO  TEMJIOTHL. VnennHagd  TEIUIOEMKOCTH

6.9
BEIIECTBA
TenmooOMeH © TeIIOBOE paBHOBEcHE. YpaBHEHHE
6.10
TEIUIOBOTO OajaHca
611 [InaBneHue U OTBEpAECBaHNE KPUCTAJUINUECKUX BEIIECTB.
' VY aenpHas TEmIOTA IJIABICHUS
[TapooOpazoBanne W  KoHAeHcanus. Vcmapenue.
610 Kunenune. VYnaenpHas  Temnora  mapooOpa3oBaHUS.
' 3aBHCHMOCTb TEMIIEPATYPbl KUIIEHUS OT aTMOC(HEpHOTro
JaBJICHUS
6.13 BnaxHocTh Bo3yxa
6.14 OHeprus TOIUIMBA. Y IeJbHAas TEIIOTAa CrOPaHUs
[Mpuanumer  paboTel  TerioBbix apurareneir  KIIJ
6.15 TEIUIOBOTO JBuUrareins. TemnoBsle JBUraTeny M 3alluTa
OKpYKarOLIEH CpeJibl
3aKOH COXpaHEHUS U NPEBPAIEHNS SHEPTUU B TEIUIOBBIX
6.16
mporeccax
[TpakTuyeckue pabOTHI:
OnbITel MO OOHApYXEHHIO  JCWCTBUS  CHII
MOJIEKYJISIPHOTO IPUTSKEHUS.
OneITHl 1O BBIPAIMBAHUIO KPUCTAIOB MOBApEHHOMN
COJIM WJIM caxapa.
OnbITel MO0 HAOMIONEHHUIO TEIJIOBOTO PAaCIIMPEHUS
ra3oB, )KMJAKOCTEU U TBEPABIX TEIN.
6.17 Omnpenenenue 1aBIeHNUs BO3yXa B OaJNIOHE IINPHIIA.

OnbITHI, JEMOHCTPUPYIOIIHUE 3aBUCUMOCTbH JABJICHUS
BO3/yXa OT €ro 00b&Ma 1 HarpeBaHUs WK OXJIAXKICHHS.

[IpoBepka rumnoTe3pl TMHEWHOW 3aBUCHUMOCTH JJTUHBI
CTONIOMKA JKUIKOCTH B TEPMOMETPUYECKOM TpyOKe OT
TEMIIEPATYPBL.

HaGnronenue nu3MeHeHust BHyTpEHHEH HEpruu Tena B
pe3yibTare Terionepeaayd 1 padboThl BHEIIHUX CHIL.

HccnenoBanue SIBJICHUS TeII000MeHa pu




CMEIIMBAHUU XOJOAHON U rOpsYEH BOJIBI.

LAJIMHIPOM.

Onpe;[eneHI/Ie KOJIMYCCTBA TCIUIOTHI, IMOJYYCHHOI'O

BO,Z[Oﬁ npu TEIUIOOOMEHE C HarpC€TbiM MCTANINYCCKUM

Ornpenenenue yaelbHOU TEMIOEMKOCTH BELIECTBA.
HccnenoBanue npouecca ucnapeHus.
Ornpenenenre OTHOCUTENIBHON BIIaXKHOCTH BO3/yXa.

OHpeZ[eJ'ICHI/IC y,[[CJILHOﬁ TCIIJIOTHI IIJIABJICHUA JIbAA.

6.18

du3nyeckue SBJICHHS B MPUPOJAC: IMOBEPXHOCTHOE
HATSOKEHHE W KANMWUISPHBIE SBICHUS B MPHPOJE,
KpUCTAILIBI B TIpupoje, unyuenne ComHIa, 3aMep3aHue
BOJIOEMOB, MOpPCKHE OpH3bl; 00pa30oBaHKE POCHI, TyMaHa,

HWHes, CHera.

6.19

TexHuueckue  yCTPOMCTBA:  KalWUIAPBL,  IIPUMEPHI
HCIIOJb30BAHNS KPUCTAJLIOB, >KUIKOCTHBIA TEPMOMETD,
JATYUK TEMIIEpaTypbl, TEPMOC, CUCTEMa OTOIUICHUS
JIOMOB, THUTPOMETPHI, TMCHUXPOMETp, MapoBas TypOuHa,

ABUTaTCJIb BHYTPCHHCTO CrOpaHus.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 OnexTpusanus Tei. J[Ba poaa 3JIeKTpUUECKUX 3aps/10B
B3aumoneiictBue 3apspkeHHbIX Tel.  3akoH  KynoHa

7.2 (3aBUCUMOCTb CHJIBI B3aUMOACUCTBHS 3apSHKEHHBIX TEN OT
BEJIMYMHBI 3apsII0B U PACCTOSIHUS MEXKY TEIAMH)
Onexrpuueckoe noJie. Hanpssk€HHOCTD 3IEKTPUUECKOTO

7.3 nons. IIpyHUMD cynepno3uuuu 3JIEKTPUYECKUX I10JIeH
(Ha KaueCTBEHHOM YPOBHE)
Hocutenun »nexTpuueckux 3apsaoB. OIEeMEHTAPHBIN

7.4 anekTpudeckuil 3apsaa. Crpoenue aroma. I[IpoBoaHuky u
TUBIIEKTPUKHU

7.5 3aKOH COXpaHEHMsI IEKTPUUECKOTO 3apsiia

76 ONeKTpUYecKui  TOK.  YCIOBHS  CYyLIECTBOBaHUS

SJICKTPUYICCKOTO TOKaA. HCcTOYHMKH HOCTOSHHOTO TOKa




JeiicTBus 3JIEKTPUUYECKOTO TOKa (TeruioBoeE,

7.7 XMUMHMUYECKOE, MAarHUTHOE). OJIEKTPUUECKUH TOK B
KUAKOCTAX U razax
. Onextpuueckas 1enb. Cuia ToOKa. DIEKTPUUECKOE
' HaNpsUKEHNE
79 ConpoTusienue IIPOBO/IHUKA. VY aenpHOE
' COINPOTHBIICHUE BEIIECTBA
7.10 3akoH Oma Jyist y4acTKa Lenu
IlocnenoBarenpHOE W MapajyielbHOE  COEAUHEHME
7.11
IIPOBOTHUKOB
Pabota M MOIIHOCTb 3JIEKTPHUECKOTO TOKA. 3aKOH
7.12
Jxoynsa — Jlenua
13 DJNEeKTpUUECKUe LEeNH W TMOTPEOHTENH SIIEKTPUUYECKON
' sHepruu B ObITy. KopoTkoe 3aMbikanue
ITocTrositHHBIE MarHuUTHL. B3auMoIelCTBHE IOCTOSHHBIX
7.14
MarHuTOB
715 MaruutHoe mnone. MarHuTHoe 1osie 3€MJIM U €ro
' 3HAUEHUE /IS )KU3HU Ha 3emiie
716 OmneiT Opcrena. MarHuTHOE 10JIE AIEKTPUUECKOTO TOKA.
' [IpumeHeHne 2NEKTPOMarHiTOB B TEXHUKE
JleicTBHE MarHUTHOIO IIOJII HAa IIPOBOJHUK C TOKOM.
717 DneKTpoABUraTelb NOCTOSHHOIO ToKa. Mcnosb3oBaHue
' NIEKTPOJBUIaTeled B TEXHUYECKUX YCTPOMCTBAaX M Ha
TpaHCIOpTe
Oneiter  @apages.  SBineHMe  3IEKTPOMarHUTHOM
7.18
nHaykuuu. [Ipasuno Jlenna
DNEeKTpOreHepaTop. CriocoOsr MOJTy4EeHUS
7.19 NIEKTPUYECKOW  DHEPIUH. DNeKTpOoCTaHIIMM  Ha
B0O300HOBIISIEMBIX UCTOYHHUKAX SHEPTHH
[IpakTuyeckue pabOTHI:
7.20 OnbITEl IO HAOMIONEHHUIO MEKTPU3AIUH TeJl WHAYKIHEH

U IIpU CONIPUKOCHOBEHUH.




UccnenoBanue nAEUCTBHS DJIEKTPUYECKOrO IO  Ha
IIPOBOJHUKY U TUAIIEKTPUKU.

COopka u mpoBepka pabOThl DSIEKTPUUECKON IEenu
IIOCTOSIHHOTO TOKA.

W3mepenue u perylinpoBaHUe CUJIbI TOKA.

W3mepenue u peryinpoBaHue HAMPSKEHUSL.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYILETO Yepe3
pPE3UCTOP, OT CONIPOTUBIIEHUS PE3UCTOPA U HANPSHKEHUS
Ha pPE3UCTOPE.

OnbIThI, JIEMOHCTPUPYIOLNE 3aBUCUMOCTD
JIEKTPUYECKOTO CONPOTHBIIEHHUS IPOBOJHHUKA OT €ro
JUIMHBI, JIOIIAH IONIEPEYHOr0 CEYEHHsI U MaTepHaa.
IIpoBepka mpaBwia CIIOXKEHUS  HANPSOKEHUH  IIpU
IIOCJIEOBATEIbHOM COEAMHEHHUH [BYX PE3HCTOPOB.
[IpoBepka mpaBuia ajs CHJIbl TOKA IPH MapaieIbHOM
COCIMHEHUU  pe3ucTopoB.  Ompenenenue  pabOTHI
IEKTPUYECKOTO TOKAa, MIYLIEro Yepe3 Ppe3UcTop.
OnpeneneHne  MOIIHOCTH — AJIEKTPUYECKOTO  TOKA,
BBLJIEIIAEMOM Ha pe3ucrope. MccnenoBanue 3aBUCUMOCTH
CWJIbI TOKA, UIYIIETO YEPE3 JaMIIOUKy, OT HAIpsDKEHUs
Ha Hell. Onpenenenue KIIJ[ narpeBarens. MccnenoBanue
MarHUTHOTO B3aUMOJICHICTBUS IOCTOSIHHBIX MAarHHUTOB.
N3ydyeHre MarHuTHOTO MOJIsl HOCTOSTHHBIX MarHUTOB IIPU
ux oObeaMHEHMM U pasfeneHud. VccriemoBanue
JEUCTBUS DJIEKTPUUECKOI0 TOKA HA MArHUTHYIO CTPEJIKY.
OneIThl,  JEMOHCTPUPYIOIIME  3aBUCUMOCTb  CHJIBI
B3aUMOJICHCTBUS KAaTyIIKA C TOKOM M MarHuTta OoT CUJIbI
TOKa M HalpaBlIeHUs ToKa B KaTymke. M3ydeHue

,Z[GI‘;ICTBI/IH MAroviTHOIO IIOJIsI Ha MPOBOJHHUK C TOKOM.

KoHcTpynpoBanue u U3y4EHUE paboTHI
JIEKTPOABUTATEIIA. N3mepenue KILJ
JIEKTPOJIBUTaTEIbHOM  YCTAaHOBKH. OnbeITBI 11O

HUCCICOOBAaHHUIO SBJICHUA BHGKTpOMaFHHTHOﬁ HWHAYKIUK:




HUCCICIOBaHUC M3MEHCHMI 3HAUCHUS U HaITpaBJICHUA

HHAYKIITUOHHOI'O TOKa

7.21

dusnueckue SBICHUS B TPUPOJIE: DIECKTPUUECKUE
SBICHUS B  arMmocdepe, OIJICKTPUUECTBO  IKUBBIX
OpPraHM3MOB, MArHUTHOE TOJIe 3eMIIH, APeid MOIOCOB,
pOJIb MAarHUTHOTO TOJISL JUIsl )KU3HU Ha 3eMJie, MOJISIPHOE

CHAHUC

7.22

TexHuueckue yCTpPOWCTBA: JJIEKTPOCKOI, aMIIEpMETP,
BOJIETMETp, PEOCTAT, CUETYUK DJICKTPUYECKON DHEPIUU,
AIIEKTPOOCBETUTENIbHBIE  MPUOOPHI,  HArpeBaTeIbHbBIC
ANEKTPOTIPUOOPHI (mpumepsr), ANEKTPUYECKHUE
MPEAOXPAHUTENIH, JJIEKTPOMArHUT, JJIEKTPOJABUIaTElIb

MMOCTOSIHHOT'O TOKA, rCHCPATOP MOCTOAHHOI'O TOKA

9 KITIACC
Kon
Kon anementa IIpoBepsieMble 31€MEHTHI COAECPKAHUS
paznena
MEXAHUWYECKUE ABJIEHUA
8.1 Mexanuyeckoe aBukKeHue. MarepuaibHas —TOYKA.
' Cucrema orcuéra
8.2 OTHOCHUTENBHOCTh MEXAaHNYECKOTO IBHKEHUS
8.3 PaBHOMepHOE NPAMOIMHENHOE IBUKEHUE
HepaBnomepHoe MPSAMOJIMHENHOE IBUXEHHUE.
8.4 CpenHas M MIHOBEHHas  CKOpPOCTb  Telna  IpHU
8 HEPABHOMEPHOM JIBUKEHUU
9.5 Yckopenue. PaBHOyCKOpEHHOE IIPSMOJIMHEHHOE
' JBUKECHHE
8.6 CBob6oanoe nagenue. OnbiTel ["anunes
PaBHOMEpHOE IBHKEHME 1O OKpY:KHOCTH. Ilepuon u
8.7 yactora oOpamieHus. JIuHeliHas u yrioBas CKOPOCTH.
[{eHTpOCTpEMUTENIBHOE YCKOPEHUE
8.8 IlepBrlii 3akoH HproToHA




8.9

Bropoii 3akon HeroTOoHa

8.10 Tperuii 3akoH HeroToHa
8.11 [IpuHIHN Cynepno3uuu Cuil
8.12 Cuna ynpyrocru. 3akoH I'yka
8 13 Cuna TpeHMs: CHJIAa TPEHHUS CKOJBXKEHHUS, CHIIA
' TPEHUs IOKOS, IPYTUe BUJIbI TPEHUS
% 14 Cuna TSKECTM U 3aKOH BCEMHUPHOIO TITOTEHHS.
' YckopeHue cBOOOIHOTO MaACHUS
8.15 IBuxenne  muaHer  Bokpyr  Cosnna.  Ilepsas
' KoCcMHUYecKasi CKopocTb. HeBecoMOCTh U mieperpy3ku
816 PaBHOBecue  marepuanbHOM  TOUKH.  AOCOIOTHO
' TBEPIIOE TENO
817 PaBHOBecue TBEPHOro Tella C 3aKPEINIEHHOW OCBIO
' BpameHus. MomeHT cuisl. LleHTp TskecTn
8.18 Nmnynsc Tena. MI3Menenne umnynsca. IMIynbce cuibl
8.19 3aKOH COXpaHEHHS UMITYJIbCa
8.20 PeakTuBHOE ABMKEHNE
8.21 Mexanndeckasi paboTa U MOIIHOCTb
82 PaGota cun TsKecTH, yHOpyroct, TpeHus. CBs3b
' SHEPTUU U paboTHI
823 [lorenumanpHast dHEpPrus Tena, MOJHATOIO  Haj
' MIOBEPXHOCTHIO 3eMIIN
8.24 IloTeHnmanpHas SHEPTUs CKATON IIPYKUHBI
8.95 Kunernueckass sHeprus. TeopeMa 0 KMHETHUYECKOM
' SHEPrUU
8.26 3aKOH COXpaHEHHS] MEXaHUYECKOW SHEPTUU
[TpakTuyeckue paboOTHI:
Omnpenenenue cpeaHell CKOPOCTH CKOJIBKEHHUS Opycka
WIM JBIKEHHUS IIapUKa 10 HAKIOHHOM IJIOCKOCTH.
g 27 Omnpenenenne ycKOpeHUsl Tella NP PaBHOYCKOPEHHOM

JBUKEHUU 110 HAKIIOHHOM IJIOCKOCTH.
HccnenoBanue 3aBUCHUMOCTH IyTH OT BpPEMEHHM IIPU
PaBHOYCKOPEHHOM JIBM)KEHUU 0€3 HauyalbHOM CKOPOCTH.

IIpoBepka TUNOTE3Bl: €CIM HPU PABHOYCKOPEHHOM




IBUKEHUHM 0€3 HA4YaabHOW CKOPOCTH TYTH OTHOCSTCS
KaK psi HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHE
MIPOMEKYTKHA BPEMEHHU OJIMHAKOBHI.

HccnenoBanue 3aBUCHMOCTH CHITBI TPEHUS CKOJIBKECHHUS
OT CWIBl HOpPMalbHOTO naBleHus. OnpeneneHue
Kod(huimeHTa TpeHus CKoIkkeHus. OrnpenencHue
KECTKOCTH TPYXUHBL. OmnpenencHue padOThI CHIIBI
TPeHHS TpU PABHOMEPHOM JIBIDKEHHH Tejla IO
TOPU30HTAIBHON MOBepXHOCTH. OrmpenencHue padOTHI
CWIBI  YOPYrOCTH  TNpU  HOAbéME  Tpy3a C
UCIOJIb30BAHUEM  HEMOJBM)KHOTO W TIOJBHKHOTO

OJIOKOB

duznueckue SIBICHUS B npupoJc: NpujIrvBbl U OTIIMBBI,

8.28 nBukeHue IuiaHeT COJHEYHOM CHCTEMbI, PEAKTHUBHOE
JBUKEHHE KUBBIX OPraHU3MOB
8.9 TexHuueckue  yCTpOMCTBA:  CHOMAOMETP,  AATUYUKHU

II0JIOXKEHHUS], PACCTOSIHUS U YCKOPEHUS, PAKEThI

MEXAHUYECKHNE KOJIEBAHWA 11 BOJIHBI

KonebarenbHoe apmkeHre. OCHOBHbIE XapaKTEPUCTHKH

- KoJIeOaHUI: TIEpUO/I, YAaCTOTA, aMILTUTY 1A
9.9 MaremMarnueckuit u IIPYKUHHBIN MAasITHUKU.
' [IpeBpatieHue SHEPTUU MIPU KOJICOATEIHHOM JIBUKEHUHU
93 3aryxatomue KosiebaHus. BpIHyXIeHHBIE KOJeOaHUs.
' Pes3onanc
Mexannyeckue BoJIHbL. CBOMCTBa MEXaHUYECKUX BOJIH.
94 [IpononbHbIE M TMONEpeYHble BOJHBI. J{JIMHA BOJNHBI U
' CKOpOCTh €€ pachpocTpaHeHus. MeXaHMYeCKHe BOJHBI
B TBEPJOM TENE, CENCMUYECKUE BOJIHBI
9.5 3Byk. ['poMKOCTE ¥ BbIcOTa 3ByKa. OTpakeHuE 3ByKa
9.6 Wudpa3Byk U ynbTpa3sByk
[IpakTuyeckue pabOTHI:
OmnpeneneHue YacToThl M MepHoja  KoJeOaHHiA
9.7 MaTeMaTU4YECKOr0 MassTHUKA.

OmnpeneneHue YacToThl M MepHoja  KoJeOaHMA

IIPYKUHHOTO MasiTHUKA




HccnenoBanue 3aBUCUMOCTH  Tepuoja  KoyieOaHUi
MIOJBEUICHHOTO K HWUTH TIpy3a OT JUIMHBI HHUTH.
HccnenoBanue 3aBUCUMOCTH  Iepuoja  KoyieOaHUi
IIPY)KUHHOTO MasTHUKAa OT Maccel rpysa. IIposepka
HE3aBUCUMOCTH repuoa Kosie0aHui rpysa,
IIOJBEUICHHOTO K HUTH, OT MAacChl I'py3a U KECTKOCTH

npyxuHsl. i3Mepenne yckopeHust CBOOOIHOTO MaIeHUs

duznueckue SIBICHUS B npupoac: BOCIIPUATHEC 3BYKOB

9.8 KUBOTHBIMH, 3E€MJIETPSICEHUE, CEUCMHYECKHE BOJHBI,
I[yHaMH, 9XO
9.9 TexHuyeckue yCTpOWCTBA: 3XO0JIOT, HCHOJIb30BAHHUE

yIbTPa3ByKa B ObITY U TEXHUKE

SJIEKTPOMAT'HUTHOE IT1OJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

DNEeKTPOMarHUTHOE TOJIe. DJIEKTPOMArHUTHBIE BOJIHBI.

101 CBolicTBa AJIEKTPOMArHUTHBIX BOJIH
10.2 [IIxana >1€KTPOMarHUTHBIX BOJIH
10.3 OnexTpoMarHuTHass npupoja cBera. CKOpoCTh CBeTa.
' BoiHOBBIE CBOICTBA CBETA
10 [TpakTuyeckue pabOTHI:
10.4 N3ydyeHne CBOICTB  3JEKTPOMAarHUTHBIX BOJH C
MTOMOIIEI0 MOOUITEHOTO TeeoHa
@dusnueckue SBIEHUS B MPHUPOJE: OUOJIOTHYECKOE
10.5 nelicTBre BUJIUMOTO, yABTPapHOIETOBOTO u
PEHTI€HOBCKOI'O U3JIy4CHUI
10.6 TexHuueckue YCTPOUCTBA: HCIIOJIb30BAHUE
' 3JIEKTPOMArHUTHBIX BOJIH JJIs1 COTOBOM CBSI3U
CBETOBBIE SABJIEHUA
11.1 JlydaeBasg mozens cera. IcTouHMKH cBeTa
11.2 IIpssMonMHENHOE PAaCcIPOCTPAHEHHUE CBETA
1 113 Otpaxenue ceta. [Inockoe 3epkano. 3ak0H OTpakKEHUS
' cBeTa
114 IIpenomnenne cBera. 3aKOH NPEJOMIIEHUS CBETA.
' IlonHOE BHYTpEHHEE OTPaKEHUE CBETA
11.5 JInnza. Xon tydei B 1MH3e




Ontuyeckas cuctema (QoToarnmnapara, MHKPOCKONA M

11.6
TejecKona
117 I'maz xak onTuueckas cucrema. baM30pykoCcTh U
' JaIbHO30PKOCTh
118 Paznoxenue Oenoro ceera B criektp. OnbiTel HeloTOHA.
' CrnosxeHune CeKTpaJabHBIX 1IBETOB. Jlucnepcus cBeTa
[TpakTuyeckue pabOTHI:
HccnenoBanue  3aBUCMMOCTH  yIila  OTPaKEHHUS
CBETOBOTIO Jy4a OT yIJla NaJcHHUs.
W3yueHne XapakTepUCTHUK M300pakeHUsl MpeaMeTa B
IIJIOCKOM 3€pKajie.
HccnenoBanue 3aBUCMMOCTH  yIVIa  [PEJIOMIICHHUS
CBETOBOIO JIyya OT yrja MaJeHUs Ha IPaHULE «BO3AYX —
11.9 CTEKJIION.
[Tonmyyenne M300paskeHUIl ¢ MOMOIIBIO COOMparoIIen
JIMH3BI.
Onpenenenue GOKYCHOTO PacCTOSHUSA M ONTUYECKON
CHJIBI COOMPAIOLIECH JTMH3HI.
OMnBITH IO PA3JIOKEHHUIO OEJIOTO CBETA B CIIEKTP.
OnpITHl 1O BOCHPHUATHIO LIBETA NPEAMETOB IPU HX
HaOJI0IEHUH Yepe3 LIBETOBBIE (PUITBTPHI
®duznyeckue sABIEHUSA B npupoje: 3atMeHus CoyHua u
11.10 JlyHbI, 1IBETa TE€J, ONTHUYECKUE SIBIICHUS B aTMocdepe
(uBet HeOa, pedpakuus, paayra, MUPax)
1111 Texuuueckue yCTpOMCTBA: OYKH, [IEPUCKOLI,
' ¢doroanmapar, ONTHYECKHE CBETOBOIbI
KBAHTOBGIE SABJIEHUA
21 OmnbiTel Pezepdopna u miaHerapHas MOJENb aToMa.
' Mogens aroma bopa
Hcnyckanve M NOrjoLieHHE cBeTa aToMOM. KBaHTHI.
12 12.2
JInHenyaTeie CIEKTPBI
12.3 PammoaktuBHOCTE. Anb(a, 6eTa- U raMMa-u3TydeHHS
124 Crpoenune aromHoro szapa. HykionHas Mopens

aTOMHOTrO sapa. M30Tomnsl




PagnoaktuBueie mpepamenus. [lepuon mosypacnana

12.5
aTOMHBIX SJIEP
196 SAnepHsle peakunu. 3aKOHBI COXPAHEHUS 3apsAOBOIO U
' MacCOBOI'O YUCEN
12.7 OHeprus cBA3M aTOMHBIX siziep. CBsA3b MAacChl U SHEPTUHU
128 Peaknuu cunresa u nenenus saep. ICTOYHUKY SHEPrUn
' CouHua 1 3B€311
12.9 AnepHas oHepreruka. JlelicTBUE — paJMOaKTUBHBIX
' U3JIy4YEHU! Ha JKUBbIE OPTaHU3MbI
[TpakTuyeckue paboOTHI:
HabOmioienne CIUIOMIHBIX M JIMHEWYATBIX CIIEKTPOB
1910 U3JIy4CHUS.
HccnenoBanue TPEKOB: U3MEPEHUE DHEPIMM YACTHIIBI
10 TOPMO3HOMY TyTH (110 poTOrpadusim).
W3mepenune paanoakTHBHOTO (oHA
@usnueckue SBICHUSA B IPUPOJE: ECTECTBEHHBIN
pasv0aKTUBHBII ¢oH, KOCMHMYECKHUE Jy4H,
12.11 PagMOAKTUBHOE H3JIy4CHHE IPUPOIHBIX MHUHEPAJIOB,
JNEUCTBUE PaJUOAKTUBHBIX H3JIy4CHUH Ha OPraHU3M
YeJI0BEKa
1212 Texuuueckue yCTpOMCTBA: CIIEKTPOCKOII,

VHJMBHUAYaJIbHBIA TO3UMETpP, Kamepa BuibcoHa




IMPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHUSI OCHOBHOUM OBPA3OBATEJBLHOM
ITPOI'PAMMBI OCHOBHOI'O OBIIIET'O OFPA30OBAHUS

Kon
NpoBepPSIeMOro
TpeOoBaHUs

IIpoBepsiemble TpeOOBaHUS K NMPEAMETHBIM pe3yJabTaTamM
0230BOr0 YPOBHSI OCBOEHHSI OCHOBHOI 00pa30BaTe/bHOM
NMPOrpaMMbl OCHOBHOI0 0011ero oopazosanusi Ha ocHoBe PT'OC

[lonumanme ponu  ¢GU3MKK B HAYYHOHM  KapTHHE  MHpa;
c(OpPMHUPOBAHHOCTH 0OA30BBIX MPEJICTABICHUH O 3aKOHOMEPHOM CBSI3U
U TI03HaBAEMOCTH SIBJICHUM NPUPOJBI, O pOJM DKCIEPUMEHTa B
¢usuke, o cucremooOpasymoomeil poau (GU3MKM B pa3BUTUHU
€CTeCTBEHHBIX HAyK, TEXHHUKHM M TEXHOJIOTHH, 00 3BOJIOLUHU
¢u3nUecKux 3HAHUW W UX POJHM B IEJOCTHOH €CTECTBEHHOHAYYHOM
KapTHUHE MHUpPA, O BKIJIAJEC POCCUHCKUX U 3apyOEKHBIX YUYEHBIX-
(GU3MKOB B pa3BUTHE HAYKH, OOBSICHEHHE MPOIIECCOB OKPY)KAIOLIETO

MHpA, Pa3BUTHE TEXHUKU U TEXHOJIOTUI

3HaHUsA O BHUAAX MaTepuH (BEIIECTBO M TOJIE), O ABMKEHUU KakK
crioco0e CyIIecTBOBaHUS MaTepUH, 00 aTOMHO-MOJICKYJISIPHOM TEOpUH
CTPOCHHUSI BELIECTBA, O (PU3UUYECKON CYIIHOCTH SIBICHUH HPUPOIBI
(MEXaHMYECKHUX, TEIJIOBBIX, JJIEKTPOMAarHUTHBIX M KBaHTOBBIX);
YMEHHE pa3InyaTh SBJIEHUS [0 OIMCAHUIO UX XapaKTEPHbIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JAHHOE (PU3MUECKOE SABIICHUE;
YMEHHUE paclo3HaBaTh MPOSBICHUE U3YYEHHBIX (DU3MUECKUX SIBICHUI
B OKpDYXAalOLIEM MHpE, BBIIENAS HX CYIIECTBEHHbIE CBOIICTBA

(TIpU3HAKM)

BJIa,Z[eHI/Ie OCHOBAMH IIOHSTHITHOTO arnmapara “u CHUMBOJHUYCCKOI'O
SA3bIKa (bHBI/IKI/I W HCIOJIb30BAHUC UX I PCIICHHA YIICGHBIX 3aja4d,
YMCHHUC XapaKTCpHU30BaTh CBOMCTBA TCII, (bHBI/I‘IeCKI/IC SABJICHUA H

IMPpOLECCChI, UCITIOJIB3YS (bYHHaMCHTaHLHBIC 1 SMIIMPUYICCKHUEC 3aKOHBI

YMeHune onmmchIBaTh HU3YUYCHHBIC CBOMCTBA TE€I U (I)I/ISI/I‘ICCKI/IC SIBJICHHUA,

UCTOJIB3YS (PU3UUYECKUE BEITHUNHBI

Brnanenne ocHOBaMHM METOJOB HAy4YHOTO TIIO3HAHUS C YYETOM
coOIIIOIeHns IpaBUJI 0E30MacHOrO Tpyaa: HaOMoaeHHE (PU3UIECKUX
SIBJICHUIA:

YMEHHUE CaMOCTOSTENILHO COOMPATh HKCIEPUMEHTANbHYIO YCTaHOBKY




U3 JIaHHOTO Habopa 00OpYyZOBaHUS MO0 MHCTPYKILUH, OMUCBHIBATH XOJ
OTIBITA U 3aIHCHIBATh €r0 PE3yIbTaThl, ((OPMYIHPOBATH BHIBOIBI;
MIPOBEACHUE MPSMBIX M KOCBEHHBIX U3MEPEHUI (PU3NUECKUX BEITHYUH:
YMEHHUE IUJJAaHUPOBATh HM3MEPEHHs, CaMOCTOSATENIbHO CcOoOMpaTh
JKCIIEPUMEHTAIIBHYI0  YCTaHOBKY II0 HMHCTPYKLMH, BBIYUCIIATH
3HAQYCHHWE BEIUYMHBI U AHAIMU3UPOBATH IIOJIyUECHHBIE PE3YJIbTATHI C
y4€TOM 3aJaHHOU MOTPEIIHOCTH PE3yIbTaTOB U3MEPEHUN;
MIPOBEJCHUE  HECJIOKHBIX  OKCIIEPUMEHTAIBHBIX  MCCIICIOBAHMI;
CaAMOCTOSITEJIBHO  COOMpaTh AKCIEPUMEHTAIbHYIO YCTaHOBKY H
MIPOBOJUTHL  HUCCICAOBAaHUE 10  WHCTPYKLUHUH,  IIPEACTABIATH
MOJIyYCHHBIE 3aBUCHMOCTH (PM3UYECKUX BEIUYMH B BUAE TAOIHUI U
rpaduKOB, YYUTHIBATh MOTPEIIHOCTH, JIEJIaTh BBIBOJBI 110 pe3yIbTaTamM

HUCCICIOBaHUA

[lonumanue  xXapakTepHBIX  CBOMCTB  (u3Myeckux  Mojenei
(MarepuanbHas TOYKA, aOCOIIOTHO TBEPJOE TEJIO, MOJIENIU CTPOCHUS
ra3oB, JKMAKOCTEM W TBEPABIX TeJ, IUIAHETapHas MOJEIb arToMma,
HYKJIOHHAsl MOJIEJIb aTOMHOTO $pa) U YMEHHE NPUMEHATh UX VI

00BsICHEHUS! (PU3UUECKUX TIPOIIECCOB

YMeHue oOBACHATh (PU3UUECKUE MPOIECChl M CBOMCTBAa TEl, B TOM
yuciae M B KOHTEKCTE CHUTYyalluid TPaKTHKO-OPUEHTHPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISIBJIATH IPUYMHHO-CJIEJICTBEHHBIE CBSI3U U
CTPOHTH OOBSICHEHHE C ONMOPON Ha U3YYEHHBIEC CBOMCTBA (PU3NYECKUX

SIBJICHUH, (PU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOIEITH

YMmeHnue pemarh pacuéTHble 3afaun (Ha Oaze 2 — 3 ypaBHEHMIA),
UCTOJNB3ys 3aKOHBl U (OpMyNbI, CBS3bIBAOIIUE  (PU3UUECKUE
BEJIMYMHBI, B YAaCTHOCTH, 3alMChIBaTh KpPATKOE YCIOBHE 3a/ayM,
BBISIBJIATh HEIOCTAIOIIME JaHHBbIC, BHIOMPATh 3aKOHBI M (OPMYIIBI,
HEOOXOAUMBIE Ui €€ pelIeHus, UCIOIb30BaTh CIPABOYHBIC JaHHBIE,
IIPOBOJUTH PAcu€Thl M OLIEHUBATh PEATMCTUYHOCTH IOJYy4EHHOTO
3Ha4YeHUs1 (PU3MUECKON BEITMYMHBI; YMEHHUE OIpPENeNATh Pa3MEepHOCTh

(bU3n4YeCKOi BENTUUNHBI, TIOTYYCHHON IPU PEIICHNUH 33/1a4H

YMeHHe XapakTepu3oBaTb IIPUHLHUINBI  ACUCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM YHUCIIE OBITOBBIX NPHUOOPOB, M MPOMBIIIICHHBIX
TEXHOJIOTUYECKUX IPOLIECCOB 10 UX ONMCAHMIO, UCIIOJIb3Ysl 3HAHUSA O

CBOMCTBaX (U3UYECKUX SBICHUH M HE0OXOaAuMble (U3NUECKUE




3aKOHOMEPHOCTH

10

YMeHHe UCHOJb30BaTh 3HAHUS O (PU3HUECKUX SBJICHUAX B
MOBCEJHEBHOM KHM3HM s oOecreueHHst 0€30MacHOCTH  TpU
oOpamieHun ¢ OBITOBBIMH ~ mpuOOpaMHM M TEXHHYECKUMHU
YCTPOMCTBAMM, COXpPAHEHHUS 3/I0pOBbS W  COOJIOAECHUS HOPM
HKOJIOTUYECKOT0 TMOBEIEHHUSI B OKpYXamolled cpene; MOHUMaHUE
HEOOXOMMOCTH TIPUMEHEHHs JOCTIDKEHUH (U3UKU U TEXHOJIOTUH

U palluOHAJIBHOTO IMTPUPOJ0IIOJIE30BaAHUSA

11

OnbIT moucKa, NpeoOpa3oBaHMsl M MPEACTABICHUS HWHPOPMALUU
¢u3nYecKoro CcoaepKaHus C MCIOJb30BAHHEM HH(OPMAIIIOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTHUH; YMEHHE OLICHUBATh JOCTOBEPHOCTH
MOJIy4eHHON WHGOpMAlMd HAa OCHOBE HWMEIOIIUXCS 3HaHUH |
JOTIOJIHUTEIbHBIX ~ MCTOYHUKOB, YMEHHE  MHCIOJB30BaThb  IIPU
BBIMIOJTHEHUHN Y4eOHBIX 3a/JaHUIl HAYYHO-TIOMYJISPHYIO JUTEPaTypy
(U3NYECKOTO COJIEpKAHMS, CIIPABOYHbIE MaTE€pHalbl, PECYpChl CETH
WutepHer; BiageHue 0a30BBIMM  HaBBIKAMHU  IpeoOpa3oBaHUs
uHbOpMalMM M3 OJHONH 3HAKOBOM CHCTEMBI B JPYIylO; yMEHHUE
CO3/1aBaTh COOCTBEHHBIC NHCbMEHHBIE U YCTHBIE COOOIIEHUS Ha

OCHOBC HH(bOpMaHHH U3 HCCKOJIbKUX NUCTOYHHUKOB




HEPEYEHD 2JIEMEHTOB COAEPKXAHMUSA, IIPOBEPAEMbBIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUS
1 MEXAHUYECKUE SABJIEHUA
{1 Mexanuueckoe ABumxkeHue. MarepuanbHas Touka. Cucrema oTcuéra.
' OTHOCHUTENBHOCTH JABHXKEHUS
PaBHOMepHOE U HepaBHOMepHOE ABHkeHHe. Cpeansisi ckopocTs. Dopmyna aiis
1.2 BBIUMCIICHUS CpeIHEH CKOpoCcTH: V = S/t
PaBHOMEpHOE MpsSMONMHENHOE ABMKEHHE. 3aBUCUMOCTh KOOPJIUHATHI Tejld OT
BPEMEHH B Cllydae paBHOMEPHOTO MPSMOJIMHEHHOTO IBUKECHHUS:
13 xX(1)=x, +vut
I'padmku 3aBHCUMOCTH OT BPEMEHH JJsi TMPOCKIMH CKOPOCTH, MPOEKIIUU
NepeMelIeHusl, MyTH, KOOPJAUHATHI TMPU PABHOMEPHOM MPSIMOJIUHEHHOM
JBUKEHUU
3aBUCUMOCTb KOOPJIMHATHI TeJa OT BPEMEHU B CiIydae pPaBHOYCKOPEHHOTO
MPSMOJIMHENHOTO ABMKEHUS:
7
Syf)=vy = f+ay = ;
2
@opMyInbl ISl MPOEKUUHU MEPEMEIIEHHUS, MPOEKIHUU CKOPOCTH M MPOEKIIHH
YCKOPEHHS TPU PABHOYCKOPEHHOM MPSIMOJIMHEUHOM JBUKEHUU:
1.4 s, (D=0, t+a,- r .
2
U.T('f) =Upx T4, L,
a,(f) =canst,
Uh.: — U-_I: =2a, s,
I'padmku 3aBUCHMOCTH OT BpPEMEHHU JUIS TPOEKIMU YCKOPEHHS, MPOEKIIUU
CKOPOCTH, MPOEKIIMU MEePEMELICHUs, KOOPJAWHATHI MPU PABHOYCKOPEHHOM
MPSMOJIMHENHOM JIBH>KCHUH
CBoOomHoe manenune. PopMynbl, OMUCHIBAIOIINE CBOOOAHOE TAJCHUE Tella IO
1.5 BEpTUKAIN (IBUXKEHUE TeJla BHU3 WJIM BBEPX OTHOCHUTEIHHO TMOBEPXHOCTH

3emnn). ['paduku 3aBUCUMOCTH OT BpPEMEHM JJIsl TPOEKIMH YCKOPEHHUS,




NPOEKIUH CKOPOCTHM W KOOPAMHATHI IMpPHU CBOOOJHOM TWAaJE€HUH Tela IO

BEPTUKAIN

CKOpOoCTb pPaBHOMEpPHOTO [BM)KCHHUSI Tela IO OKpyKHOCTH. Hampaienue
CKOpOCTH.

@opmyna A1 BBIYMCIEHUS CKOPOCTH 4Yepe3 paauyC OKPY)KHOCTU U IEPHOJ

oOparneHus:
2MR
=
T

HentpoctpemutenbHoe yckopeHue. HampaBneHwe 1EHTPOCTPEMUTEIBHOTO

1.6 yckopenus. @opmyiia i BBIYMCIEHUS YCKOPEHUSL:
2
a — L
"R
®opmyna, cBSI3bIBAIONIAS IEPUOJI U YACTOTY OOpaIleHuUs:
1
1'0-" = —
T
Macca. IInotaocts Bemectsa. @opmyra s BBIYUCICHUS TUIOTHOCTH
_m
1.7 P=7
1.8 Cuna — BektopHas ¢pusndeckas BennynHa. CliokeHHe CUIT
1.9 SBnenue nnepuuu. llepseiii 3akoH HeroToHa
Bropoi1 3akoH HeroTona:
F=m-a
1.10
CoHanpaBlIeHHOCTb BEKTOPa YCKOPEHUS TeJla U BEKTOPA CUJIbI, IEHCTBYIONIEH Ha
TEJ0
B3aumopericteue ten. Tperuit 3akon Herotona:
1.11 Fy y=-Fi
12 Tpenune nokos u TpeHue ckoipxeHus. opmyia 171 BBIYUCIECHUS MOAYJIS CUJIBI

TPCHUA CKOJILIKCHUS:




Hedopmanuss Tenma. Ympyrue u Heynpyrue aedopmanuu. 3aKOH YIPYrou
nedopmanuu (3akoH I'yka):

1.13 F=k-Al
BceMupHoe TArorenue. 3akoH BCEMUPHOTO TATOTEHUS:
My -1
R
1.14 Cuna 1sprkecTu. Y CKOpeHHe CBOOOTHOTO MaCHHUS.
®opmyna JUIst BBIYMCICHUS CHIIBI TSHKECTH BOIM3H noBepxHocTH 3emin: F = mg.
JiBmxenue nianet Bokpyr CousiHua. IlepBas kocMudeckasi CKOPOCTb.
HesecomocTs u nieperpysku
Wmnynbe Tena — BeKTopHas (pu3nyeckasi BeTUUMHA.
1.15 p=mo
Nmnynsc cuctemsl tei. M3menenue umiyinbsca. IMITylnbc CHIIbI
3aKOH COXpaHEHMs UMITYJIbCa JJIs 3aMKHYTON CUCTEMBI TEll:
1.16 p=my +im, Uy =const
PeakTuBHOE NBUXKEHUE
Mexanunueckas padota. @opmyrna A BBIYUCICHHUS PaOOThI CUIIBL:
A=Fscosc
MexaHnndeckasi MOILIHOCTB:
1.17
n=4
I
Kunernueckas u noreHuuanbHas sHeprus. @opmyna 1uist BBIYUCIEHUS
KUHETHUYECKON SHEPrUU:
1.18 . JUE
B

Teopema o kuHeTHUecKOU dHeprun. Popmyra A BIYUCICHUS NOTCHIMAIBHON




OHECPTruu TCJjIa, HOAHATOIO

Hag 3eMIéit:

E,= mgh

MexaHnnueckas 3HEprusi:

E=E.+E »

119 3aKoH COXpaHEHUsI MeXaHU4YeCcKol sHeprun. @opmyiia Jyisi 3aKOHA COXPaHEHUS
MEXaHMYECKOW SHEPTUH B OTCYTCTBUE CHJI TPEHUS: E = const.
[IpeBparieHue MexaHM4YECKOM SHEPrUU IPU HATTMYUHU CUIIBI TPEHUSL.
[IpocThie MexaHU3MBI. «30J0TOE IPABUIIO» MEXAHUKHU.

Poruar. Moment cunbl: M - Fl.
Ycnosue paBHOBeCHs pblyara:
M +M, +..=0
1.20 -
[ToxBwxHBIN 1 HenoABWKHBINA 0oku. KI1/I mpocThIX MEXaHHU3MOB,
n= AJmnﬂm
‘4‘3&'[1:311333&3
JlaBnenue TBEPAOIO Tea.
dopmyna sl BBIYUCIICHUS] 1aBJICHUs TBEPIOTO Tea:
_F
P= ch

191 JlaBieHue raza. ATMochepHOe TaBleHUE.

' I'mppocraTnyeckoe 1aBieHUE BHYTPU KUJIKOCTH.
dopmyia sl BBIYUCIICHUS 1aBJIICHUS] BHYTPH KUAKOCTH:
P=pgh+ Py,

1.22 3axoH [lackans. ['mapaBnnyeckuil npecc
3akoH Apxumena. Dopmyna s ONpPENEICHUS BBITAIKUBAIOIIEH CHIIBI,
JNEUCTBYIOLIEN Ha TENO, NOTPYKEHHOE B )KUJIKOCTb UJIHU Ias:

1.23

F_l'l._I;m. :ng

Ycnosue nimaBanud Tena. [lnaBanue CyI0B U BO3YyXOIlJIABAHUC




1.24

MexaHnuueckiue KoyieOaHUs. AMIUIMTYJa, TMEpUOJl M YacToTa KoJIeOaHUM.

®opmyna, CBSI3BIBAIOIIAS YACTOTY M NEPUO KOJIEeOaHUI:

1
vV=—
T

1.25

MareMarnueckuii M INpPYKUHHBIM MasTHUKU. [IpeBpamienue sHeprum Ipu

KOJIEOATEIIbHOM ABWIKECHUN

1.26

3aryxatomue koynebanus. BeinyxaeHHble Kosebanus. Pesonanc

1.27

Mexannueckue BOJHBL. [IponoJibHBIE M MOMNEpEUYHbIE BOJIHBL. J[MHA BOJHBI U

CKOPOCTB PAaCIIpOCTPaHCHN A BOJIHBI:

h=v-T

1.28

3Byk. I'poMkocTh M BbIcOTa 3ByKa. OTpakeHHME 3BYKOBOM BOJIHBI Ha I'PaHHULE

nByx cpell. MHdpa3Byk U yabTpa3ByK

1.29

IIpakmuueckue pabomul

N3Mepenune cpenHell MUIOTHOCTH BELIECTBA; APXMMENOBOM CHIIBI, MKECTKOCTH
NPYKUHBI, KO3((UIIMEHTa TPEHUSI CKOJIbKEHHs; paOOThl CHUJIBI TPEHUS, CHIIBI
YIIPYTOCTH; CPeAHENH CKOPOCTH JBMXKEHHs Opycka MO HAKJIOHHOM IIOCKOCTH;
YCKOpeHus: Opycka NpH IBM)KEHHH 10 HAKIOHHON IUIOCKOCTH; YacTOThl H
nepuosa Koie0aHWH MaTeMaTH4YecKoro MAasTHHKA; 4YacTOThl W IEepHOAA
KoJIeOaHUH MPY>KUHHOTO MasiTHUKA; MOMEHTA CHJIbI, IEHCTBYIOIIEr0 Ha phIyar;
paboTBl CHJIBI YNPYrOoCTH MPH MOABEME Tpy3a C IMOMOULIbIO HEMOJBUKHOTO
610Ka; paboThI CUJIBI YIPYTrOCTH HPU MOIBbEME TPy3a C MOMOIIBIO TOABHKHOTO
670Ka.

HccnenoBanue 3aBUCHMOCTH apXMMEIOBOM CHIBI OT 00BEMa MOTPYKEHHOM
4acTH TeJla U OT IIOTHOCTH JKUJKOCTH; HE3aBUCUMOCTH BBITAIKUBAIOLIEH CHIIBI
OT Macchl T€Ja; CUJIbl TPEHUSI CKOJIBKEHHSI OT CHJIbl HOPMAJIBHOTO JTaBJICHUS U OT
poAa MOBEPXHOCTH; CUJIBI YIIPYTOCTH, BO3ZHUKAIOIIECH B IPYXKUHE, OT CTCIEHU
neopManuu MpyKUHBL, YCKOPEHUs1 Opycka OT yrjla HAaKJIOHA HaIlpaBIISIOLICH;
neproja (4acToTel) KojeOaHW HUTSHOTO MasTHHKA OT JUIMHBI HUTH; MEPHOAA
KoJIeOaHUH TMPY)KMHHOTO MAasTHHUKA OT MAacChl Tpy3a U KECTKOCTH NPYKUHBI;
HCCIIe/IOBAaHNE HE3aBUCHUMOCTH Mepuojia KojeOaHWi HUTSHOTO MasTHUKAa OT

Macchl rpysa. IIpoBepka ycinoBus paBHOBECHUS pblyara

1.30

Qusuueckue sA6neHUs 6 npupode: TPUMEPBI JBUXKEHUS C PA3IUUYHBIMU
CKOPOCTSIMU B )KUBOW U HEKUBOU IPUPOAE, NEUCTBUE CUIIBI TPEHUS B IIPUPOAC U

TCXHUKC, MNPUJIMBbBI W OTJIUBBI, JIBWKCHHUC IUIAHCT CoaHeyHoM CHUCTCEMBI,




PEaKTUBHOE IBU)KCHHUE JKUBBIX OPraHU3MOB, PbIUarv B TEJIC YEJIOBEKA, BIMSHUE
aTMOC(EepHOTO JaBJICHUS HA JKUBOM OpraHu3M, IUIaBaHUE pbIO, BOCIPUSTHE

3BYKOB JKUBOTHBIMH, 3CMJICTPSACCHUC, celicMHuuecKre BOJIHBI, HYHAMHU, 3XO

Texnuueckue ycmpoﬁcmea.‘ CIIMAOMCTpP, AATYHUKU IIOJIOKCHUA, PACCTOAHUA H
YCKOPCHUA, IOUHAMOMCTp, MMOAIIWIIHUKHU, PAKCTBI, pblYvar, HO,Z[BH)KHBIﬁ n

HEMOABIKHBIM OJIOKH, HAKJIOHHAs TUIOCKOCTh, MPOCTHIE MEXaHU3MbI B OBITY,

1l coOOmIaroIuecs: COCybl, YCTPOMCTBO BOJONPOBOJAA, TMIAPABIMYECKUIl Tmpecc,
MaHOMeETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOM HAcOC, apeoMeTp, 3XOJIOT,
UCTIOJIb30BAHUE YIIBTPA3BYKa B OBITY M TEXHUKE

2 TEIIIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIOKEHUS  MOJIEKYJISPHO-KMHETUYECKOM  TEOpUU  CTPOECHUS

2.1 BeniectBa. Mojienu TBEPAOTO, KUIKOTO M Ta3000pa3HOr0 COCTOSHUMA BEILIECTBA.
Kpucrannuueckue u aMmop(HbIe Tena

55 JlBuxeHnue dyactull BeniecTBa. CBs3b CKOPOCTH  JIBMKEHMSI YacTHIl C

' temnepaTypoil. bpoyHoBckoe aBmxkenue, 1updy3us

2.3 CMaunBaHue U KalWUISPHbIE SIBJICHUS

2.4 TennoBoe pacIMpeHue U cKaTue

2.5 TermoBoe paBHOBECHE

26 Buyrpennsas osueprusi. Pabora u Teruomepenadya Kak CHOCOOBI M3MEHEHHS

' BHYTPECHHEH HEPruu

2.7 Bunel Tennonepenayn: TEMIONPOBOIHOCTb, KOHBEKIUS, NU3Ty4CHHE
HarpeBanne wu oxnaxaeHnue t1en. KosmyecTBO  TemnoTsl. Y jenbHas
TEINIOEMKOCTD:

2.8 ) .

O=cmlt,—t,)
3aKOH COXpAHEHHWsS PHEPrMM B TEIUIOBBIX IpOLEcCaX. YpPaBHEHHUE TEIIOBOTO
Oananca:
2.9
Q1 _Qz +...=0
Ucnapenue u kKoHzaeHcauus. M3MeHeHHE BHYTPEHHEN OSHEPrUM B MpPOLIECCE
210 UCHApeHUs W KOoHJAeHcauuu. KuneHuwe KUIKOCTU. VYJenbHas TeIwloTa
' napooOpazoBanus: L = Q/m
2.11 Brnaxxnocts BO31yxa




[InaBnenue wu kpucraumsauus. l3MeHeHHWE BHYTpEHHEW DSHEpPruu IpU

IJIaBJICHUU U KPpUCTAJUIU3AallUH. Y,Z[CJIBHEUI TCIIJI0TA IIJIaBJICHUA

2.12
=2
m
BHyTpeHHss sHEprus cropanusi TOIUIMBA. Y A€TIbHAs TEIIOTa CTOPAHUs TOIIUBA!
2.13 q=0/m
2.14 [MpunIMMIE padoTh! TeroBbx qurateneil. KI1/[ rerioBoro apurarens
IIpakmuueckue pabomul
N3mepenne ynenpHOW TEIIOEMKOCTH METAJUIMYECKOTO0 LUIIMHIPA; KOJIUYECTBA
TEIUIOTHI, MOJYYeHHOTO BOJONH KOMHATHOM TeMmepaTypbl (UKCHUPOBAHHOM
Maccel, B KOTOpPYIO OIIyIEH HarpeTblii IWIMHIpP; KOJMYECTBA TEIUIOTHI,
2.15 OTJIaHHOTO HAarpeTbiM LMJIUHAPOM, MOCJIE OIYCKAaHUs €ro B BOJY KOMHATHOM
TEMIIEpaTypbl; OTHOCHUTEIBHOW BJIAXKHOCTH BO3[yXa; YJIEIbHOM TEIUIOTHI
IU1aBieHud Jbaa. MccnenoBaHue H3MEHEHHsS TEMIEpPATypbl BOABI  IIPU
Pa3NUYHBIX YCIOBUSX; SBJICHHUS TEIJIOOOMEHA IMPU CMEIIMBAHUHU XOJOJHON M
ropsiuei BOJpl; IIpoLecca UCIapeHust
Dusuueckue A61eHUs 6 npupode: TOBEPXHOCTHOE HATSHKCHUE M KalUJUIIPHBIC
2.16 SBJIEHUS B INPUPOJE, KpUCTALIBl B mpupoje, usnydenue ConHLa, 3aMep3aHue
BOJIOEMOB, MOPCKHUE OpU3bI; 00pa3oBaHKE POCHI, TYMaHa, HHEsI, CHera
Texnuueckue ycmpoucmea: KanWlIspbl, IPUMEPbl UCIOJIb30BAHNS KPUCTAIIIOB,
517 XKHUJKOCTHBIM TEPMOMETp, NAaTUUK TEMIIEpaTyphl, TEPMOC, CUCTEMA OTOILICHUS
' JIOMOB, THIPOMETPBI, IICUXPOMETP, MapoBas TypOMHA, ABUraTelb BHYTPEHHEIO
CropaHus
3 OJIEKTPOMATI'HUTHBIE SABJIEHUA
3.1 OnexTpusanus Tei. J[Ba BUIa 3IEKTPUUECKUX 3apsiioB
3.2 B3aumonelicTBue 3apsukeHHbIX Tenl. 3akoH Kynona
33 3aKOH COXpaHEHMsI JIEKTPUUECKOTO 3apsiia
3.4 Onextpuueckoe mnose. HanpsoxkéHHOcTh anekTpudeckoro mnons. I[lpuHiun
' CYIEPIIO3UIIUH JIEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE)
15 Hocurenn osnexrpuyeckux 3apsaoB. /[leficTBHE DIIEKTPUYECKOTO TMOJsA Ha
' aJIeKTpudecKue 3apspl. [[pOBOJHUKN U TUANEKTPUKH
3.6 ITocTosIHHBIN AneKTpuYecKuil TOK. JlelcTBus 3nekTpuueckoro Toka. Cuma Toxa.




Hanpsoxenue.
I=q/t, U=A4/4q

3HCKTpH‘IeCKOC COIMPOTUBJICHUC. YaenpHOE SJICKTPUUYCCKOC COIIPOTUBJICHUC:

3.7 R =pl/S
18 3akon Oma Juis yyacTtka snekrpudeckoit nemu: / = U/R
[TocnenoBarenbHOE COETUHEHHE POBOAHUKOB:
e TT—TT T. p_
J.T :I-'_}-. '[r' —'["l _E/"}q R _R]. _R-}
3.9 [TapannensHO€ coeIMHEHHE POBOJHUKOB PABHOTO COMPOTUBIICHUS:
U=U;;I=I+1;R=—.
] B ST 2
CMmelanHble COeAMHEHUSI TPOBOTHUKOB
3.10 PaGota u MomrHOCTE AnekTpudeckoro Toka. A = Ult, P = Ul
3akoH Ixoyns — Jlenua:
2
3.11 O=I"-R-t
310 OneiT Opcrena. MarHuTHoe IMoJsie HPsIMOTO MPOBOJHHMKA C TOKOM. JIMHMH
MarHUTHON MHIYKLIHHU
113 MaruuTtHoe MOJI€ IIOCTOSHHOIO MarHuTa. Bs3aumMojaeilicTBHE NOCTOSHHBIX
MAariuToB
3.14 JlelicTBME€ MarHMTHOTO IOJIS1 HA MIPOBOJIHUK C TOKOM
3.15 OmnsiTel @apanes. fABieHue 3nekTpoMarHuTHOM MHAYKIMK. [IpaBuio Jlenna
Ipaxmuuecxue pabomoi
N3mepeHue  3NEKTPUYECKOTO  CONMPOTUBIICHHS  PE3UCTOPA;  MOIIHOCTH
ANIEKTPUIECKOTO TOKA; PaOOTHI ANMEKTPUIECKOTO TOKA.
3.16 UccnepoBanue 3aBUCUMOCTH CHJIBI TOKAa, BO3HHUKAIOIIETO B IPOBOJIHUKE

(pe3ucTopsbl, TaMIIOYKa), OT HAMPSHKEHUS] Ha KOHIAX MPOBOJAHHUKA; 3aBUCUMOCTH
CONPOTHUBIICHUS OT JJIMHBI MIPOBOJIHUKA, IUIOMIAN €ro MOMEPEYHOr0 CEUEHUs U

YACIBHOTO COIIPOTUBJICHUL.




HpOBepKa npaBujia I SJICKTPUYCCKOI'0 HAIIPAKCHUA IMPU MOCICI0BATCIBHOM
COCAMHCHUN MPOBOAHHUKOB, IIpaBWJia IJId CHJIBI SJICKTPUYCCKOI'0O TOKa IIpHU

NapajuIeIbHOM COEAMHEHUH ITPOBOAHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Dusuueckue AGNeHUs 6 npupooe: DIEKTPUUYECKHE SBJICHUS B arMmocdepe,

3.17 AIIEKTPUYECTBO KMBBIX OPraHU3MOB, MArHUTHOE T0JIe 3eMiiu, JIpel( MOIOCOB,
POJIb MAarHUTHOTO MOJIS 1711 )KU3HU Ha 3eMJIe, IOJSIPHOE CUSIHHUE
Texnuueckue ycmpoucmea: 3IEKTPOCKOI, aMIEPMETP, BOJIBTMETP, PEOCTAT,
CUéTUMK  DIEKTPUYECKOW  SHEPruM,  AIIEKTPOOCBETUTENbHBIE  MPHOOPHI,
3.18 HarpeBaTeIbHbIC ANIEKTPONPUOOPHI (mpumepsl), EKTPUUECKUE
[IPEIOXPAHUTENH, D3JIEKTPOMArHUT, AJIEKTPOABUraTeNb IOCTOSHHOTO TOKA,
reHepaTop NOCTOSTHHOTO TOKA
3.19 OnexkTpoMarHuTHbIE BOJIHBL [1Ikana 3eKTpOMarHUTHBIX BOJH
3.20 JIyueBas mozens cBera. [IpsaMonnHeiHOE pacpoCTpaHEHHUE CBETa
3.21 3akoH oTpaxeHus ceta. [Inockoe 3epkano
3.22 IIpenomnenue cBera. 3aKOH MPEIOMIIEHHSI CBETA
3.23 Hucnepcus ceera
3.4 JIunza. Xop nydeir B nmH3e. POKycHOE paccTosiHUE JAMH3bL. OnTHYeckas cuiia
' muH3bL: D = 1/F
3.25 I'ma3 xak ontuyeckas cucrema. OnTu4eckue mpudopsl
Ilpakmuueckue pabomul
W3mepeHne onTtudeckoil cuiibl coOuparomiei TUH3bL; (POKYCHOTO PacCTOSHHS
coOuparoriel JIMH3bI (110 CBOMCTBY paBEHCTBA Pa3MEpPOB MpPEAMETa U M300pakeHus,
326 KOT'J1a TIPEIMET PaCIIOJIOKEH B ABOMHOM (OKyce), MoKa3aTes IPeIOMICHUs CTEKIA.
' HccnenoBanue CBOMCTBA HM300paKEHHUs, TOJYYEHHOTO C  IOMOIIBIO
coOuparomiell JIMH3bI; U3MEHEHHUs (POKYCHOTO PACCTOSHUS JBYX CIIOKEHHBIX JIHH3;
3aBUCHUMOCTHU YIJla INPEJIOMJIEHUS CBETOBOTO Jiyya OT yIja IaJeHus Ha I'paHuLe
«BO3J1yX — CTEKIIO»
397 Qusuueckue senrenus 6 npupooe: 3atMmenus ConHua u JlyHsl, 1Bera Tedn,
' ONITUYECKHUE SIBJIEHUS B atMochepe (1BeT Heba, pedpakuus, paayra, MUPax)
398 Texnuueckue ycmpoticmea: OYKU, IEPHUCKOIN, (oToammapaTr, ONTUYECKHUE
' CBETOBO/IbI
4 KBAHTOBUGIE SABJIEHUA
il PagnoaktuBHOCTh. Anb(da-, Oeta-, raMma-u3nydenus. Peakuuu anbga-u Oera-

pacmana




4.2 OmnbiThl Peszepdopna nmo paccesnuto anbda-vactui. Ilnanerapuas Moiens atoma

4.3 CocraB aToMHOTO0 siipa. M30T0mBI

4.4 IIepuon nomypacnaza aTOMHBIX SAEp

4.5 SAnepHsle peakyy. 3aKOHbI COXpPaHEHUS 3apsAI0BOI0 U MaCCOBOTO YHCET
Qusuueckue A6NeHUs 8 Npupode: E€CTECTBEHHBIM PpaJMOaKTUBHBIM (OH,

4.6 KOCMUYECKHE JIy4d, pPaJUOaKTUBHOE MW3IY4YE€HHE MPUPOAHBIX MHHEPAJIOB,
JNEUCTBUE PAAVOAKTUBHBIX U3Iy4YCHUN HA OPraHU3M 4YeI0BEKa

47 Texnuueckue ycmpoticmea: CIEKTPOCKOI, HHAUBUAYAIBHBIN T03UMETp, Kamepa

BuiibcoHa, sanepHast sHEpreTuka




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBSA3BATEJIBHBIE YUYEBHBIE MATEPHUAJIBI 1JIs1 YYEHUKA

METOAUYECKHUE MATEPHUAJIBI J1JIS1 YYUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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