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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o (u3uMkKe Ha YpPOBHE OCHOBHOTO 0O0IIEero oOpa3oBaHUs
COCTaBJICHa Ha OCHOBE TOJOKECHMM M TpeOOBaHUU K pe3yibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTelbHOM MPOTpaMMBbI, MPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€ToM (PenepaabHOil paboueil mporpaMMbl BOCIUTAHUS U
Konuenmuu npenogaBanus yueOHoro npeamera «Dusznkay.

Conepxanne mporpamMmbl 10 (GU3WKE HAMpaBIeHO Ha (GOPMHPOBAHUE
€CTECTBEHHOHAYYHON TPaMOTHOCTA OOYYAlOUIUXCS M OPTraHU3aIUI0 H3Y4YeHUs
Gbu3NKKM Ha JAESATEeNIbHOCTHON OcHOBe. B mporpamme mo ¢u3NKe YyYUTHIBAIOTCS
BO3MOXHOCTH yuyeOHOro mnpenmera B peanusanuu TpedoBanuiik ®I'OC OO0
IJIAHUPYEMBIM JIMYHOCTHBIM U METaNpPEIMETHBIM pe3yjibTaTaM OOyUYEHUs, a TAKKe
MEXIPEIMETHBIE CBS3U €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB Ha ypOBHE
OCHOBHOT'O 00111eT0 00pa30BaHUsl.

[Iporpamma o gu3uke ycTaHaBIMBAET pacipeiesieHne y4eOHOro MaTepuaia
1o rojam oOydeHus (1o Kjaccam), MpejjiaraeT NpuMepHyI0 MOCIe0BaTENbHOCTD
M3YUYCHUs] T€M, OCHOBAHHYIO Ha JIOTMKE PAa3BUTHUSl MPEIAMETHOTO COJACPKAHUS U
y4éTe BO3PACTHBIX OCOOCHHOCTEH 00yJarommxcsl.

[Iporpamma 1o ¢u3mke pa3paboTaHa C IENbI0 OKa3aHHUS METOJIUYECKOU
MOMOIIY YYUTEIIO B CO3/IaHUU paboyell mporpaMMbl IO Y4EOHOMY TIPEIMETY .

duznka ABIACTCS CUCTEMOOOPA3YIONTUM JJIsI €CTECTBEHHOHAYYHBIX YUEOHBIX
IPEIMETOB, IOCKOJbKY (PU3MUECKHE 3aKOHBI JIEXAaT B OCHOBE IPOILIECCOB H
SBIICHUM, W3y4aeMbIX XHUMHEH, OHOJIOTHEH, acTpoHOMHEH U (U3HUIECKOU
reorpagueid, BHOCHT BKJaJ B ©CTECTBEHHOHAy4YHYIO KapTHHY MHUDa,
MpeloCTaBsieT HauOoJjiee sCHble O00pa3lbl MNPUMEHEHHS HayYyHOTO METoja
MO3HAHUSA, TO €CTh CII0CO0A MOTYUYEHHUsI JOCTOBEPHBIX 3HAHUI O MUpE.

OnHa w3 TIaBHBIX 33724 (PU3MUECKOTO OOpa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHus COCTOMT B (POPMHUPOBAHUU E€CTECTBEHHOHAYUYHOW T'PAMOTHOCTH U
MHTEpeca K HayKe y 00y4aromuxcs.

N3yuenne ¢usuku Ha 0a30BOM ypOBHE TMPEANOJAraeT OBJIAJICHUE
CIIEIYIOIUMU KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOUIUMU €CTECTBEHHOHAYUYHYIO
TPaMOTHOCTB:

e HAYYHO OOBSCHSTH SIBJICHHUS,

e OIICHWBATh M MIOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHUS;

e UHTEpPIPETUPOBATH  JAHHBIE W  HCIOJI30BaTh  HAYYHBIC
JI0KA3aTeNbCTBA JJIsl IOJYYEHHUS BBIBOJIOB.

[lenn wusyueHuss (PuU3NKU Ha YpPOBHE OCHOBHOrO OOIIEro 0O0pa3oBaHUS
onpenenensl B KoHuenmuu mnpenojaaBaHus ydeOHoro mnpenmera «®Duszuka» B
oOpa3oBarenbHBIX oOpraHuzamusx Poccuiickorr @Dexepanuu, peaTn3yrOIIMX
OCHOBHBIE  00I1Ie00pa3oBaTeIbHBIE IMPOTPAMMBI, YTBEPKAEHHOW pEIICHUEM



Komnnerun MunucrepctBa npocsemienust Poccuiickoit deaeparuu (mpoTOKOI OT 3
nexadps 2019 r. Ne [1K4BH).
Heau usyyenus pusmku:

npuoOpeTeHrne HMHTEepeca U CTpeMJIeHHS OOydYalolmuXcsi K HaydHOMY
U3YYEHUIO TPUPOJBI, PA3BUTHE HMX HHTEIUIEKTYalbHBIX M TBOPYECKHUX
CIIOCOOHOCTEM;

pa3BUTHE MPEACTaBICHUI 0 HAYYHOM METOJE MO3HaHUs U (OPMHUpPOBAHUE
MCCIIEJIOBATEILCKOTO OTHOIIICHHUS K OKPYKAIOIINM SIBICHUSIM;
dbopMupoOBaHHE HAy4YHOTO MHUPOBO33PEHHUS KaK pe3ylbTaTa H3y4eHUs
OCHOB CTPOCHHS MaTepHH U (PyHIaMEHTaIbHBIX 3aKOHOB (DPU3UKHU;
dbopMHpoBaHUE TPEACTABICHUN O Poiu (U3UKUA ISl Pa3BUTUSA JIPYTUX
CCTCCTBEHHBIX HAyK, TCXHUKH U TEXHOJIOTHI;

pa3BUTHE  MPEICTAaBIEHMH O  BO3MOXKHBIX  cepax  Oynyuien
npoeccuoHanbHOM ACSTENBHOCTH, CBSI3aHHON ¢ (DM3UKOM, MTOATOTOBKA K
JTanbHEHIeMy 00y4eHUIO B 5TOM HalPaBJICHHH.

JlocTmkeHHe 3TUX IIeNield MporpaMMbl MO (U3WKE HAa YPOBHE OCHOBHOTO
oO1ero oOpazoBaHusl 00ECIIEYNBACTCS PEIICHUEM CIEAYIONINX 3a4a4:

npuoOpeTeHne 3HAHUH O JUCKPETHOM CTPOCHHM  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUYECCKUX, MATHUTHBIX W KBAHTOBBIX
SIBJICHUSIX;

npuoOpeTeHNEe YMEHUN OMHCHIBATh U OOBACHATH (PU3NYECKUE SBICHUS C
UCIOJIb30BAaHUEM TOJIYYEHHBIX 3HAHUI;

OCBOCHME METOJOB PEUICHHUS NPOCTEHUIINX pacu€THBIX 3axad ¢
UCTIOJIb30BaHUEM buznyeckux MOJICIICH, TBOPYECKHUX u
MPAKTUKOOPHUEHTHPOBAHHBIX 33/1a4;

pa3BUTHE YMEHUN HAOIIOAATh MPUPOHBIE SIBJCHUS U BBIOIHATH OIBITHI,
JabopaTopHble  pabOThl M AKCHEPUMEHTAJIbHBIC HCCIICAOBaHUSA C
UCTIOJIb30BAaHUEM HU3MEPUTEIBHBIX MPHUOOPOB;

OCBOCHHE MPUEMOB PaboOThl ¢ MH(pOpMaImeld (HU3NIECKOTO COJEPIKAHMS,
BKJIIOYAsi HHPOPMAIIMIO O COBPEMEHHBIX JOCTIKEHUAX (DU3UKHU, aHAIHU3 U
KPUTUYECKOE OlICHUBaHUE UH(POPMAIIIH;

3HAKOMCTBO €O cepaMu podecCHoHaTbHON AeSTEILHOCTH, CBI3aHHBIMU
¢ (u3MKOH, W COBPEMEHHBIMH TEXHOJOTHSMH, OCHOBAaHHBIMH Ha
JTOCTIKEHUSX (DU3UIECKON HAYKH.

Ha w3ydenne ¢usuku (0a30BBI ypOBEHb) HA YPOBHE OCHOBHOTO OOIIEro

oOpa3oBanus oTBoauTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJENI0), B 8
Kiacce — 68 yacoB (2 yaca B Hefeno), B 9 kinacce — 102 gaca (3 yaca B HezIelmo).

[Ipenyaraemserii B mporpamMme mo (U3HMKE MEepeyeHb JTaOOpPaTOPHBIX PadOT U
OTIBITOB HOCUT PEKOMEHIATEIbHBIN XapaKTep, YUUTENb JeJIaeT BEIOOP MPOBEICHUS



7a00paTOpHbIX PabOT M OMNBITOB C YYETOM HWHIUMBUIYAIbHBIX OCOOCHHOCTEN
oOy4Jaromuxcs, CIHUCKa HKCIEPUMEHTAIbHBIX 3a/JaHMM, MpeiaraéMblX B pamMKax
OCHOBHOTO TOCYAapCTBEHHOTO 3K3aMeHa Mo (U3HKE.



COJEPXAHUE OBYYEHMUAA
7 KIIACC

Pasznes 1. @usuka 1 e€ poJib B IO3HAHMH OKPYKAKOIIEr0 MUPA.

®dusnka — Hayka o mnpupone. fABieHus npupoibl. OU3NYECKUE SBICHUSA:
MEXaHUUYECKHUE, TEIJIOBBIE, DJIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznyeckue BenuuuHbL. M3MmepeHue Quanyueckux BelWyuH. Duznyueckue
npubopsl. [TorpemHocts u3mepenuit. MexxayHapoaHasi cuCTemMa €IMHHII.

Kak ¢usuka u Jpyrue ecTECTBEHHbIE HAyKH H3y4dalOT MOPHUPOAY.
EctecTBeHHOHayuYHBI METOJ TO3HAHMS: HaONIOJEHHE, MOCTAaHOBKAa HAYYHOIO
BOIIPOCA, BBIIBI)KEHHE TUIIOTE3, SKCIIEPUMEHT IO MPOBEPKE TUIOTE3, O0BICHEHUE
HaOmoaaemMoro siBieHus. Onucanue GU3NUecKuX SBJICHUM C MOMOIIbIO MOIETEH.

Jemoncmpayuu.

1. MexaHudeckne, TEIUIOBBIE, JJEKTPUYECKHE, MAarHUTHBIC, CBETOBBIC

SIBJICHUSL.
2. @uznyeckue NpudOPsI U NPOLEAYypa MPSIMBIX U3MEPEHUN aHAIOTOBBIM U
M (PPOBBIM MPUOOPOM.
Jlabopamopnuie pabomot u onvimol.
1. OnpeneneHue EHbBI ATEHUS MIKATbl U3BMEPUTEIHLHOTO MPUOOpAa.
2. M3MepeHue pacCTOsIHUN.
3. Usmepenne 00bE€Ma KUIKOCTH U TBEPOTO TEA.
4. Onpenenenue pasMepoB MaJbIX TEL.
5. M3MmepeHune teMmreparypsl NpU MHOMOIIHM >KUAKOCTHOTO TEPMOMETpPA H
JaTYUKa TEMIIEPATyPBI.

6. IIpoBeneHue uccnenoBaHus IO IPOBEPKE I'MIOTE3BI: NAIBHOCTH IOJIETA
HIapuKa, MyImEeHHOTO0 TOPU30HTAIBHO, TeM OO0JIbIle, YeM OOJbIIEe BHICOTA
IyCKa.

Paszpnes 2. IlepBoHayaJibHbIC CBEACHUS O CTPOCHUM BeLECTBA.

CrpoeHue BemiecTBa: aroMbl W MOJIEKYJbl, HX pa3Mepbl. ONbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBwxkenne uactul BemecTBa. CBfA3b CKOPOCTHM JBWIKEHHMS YacTHL C
Temriepatypoii. bpoyHoBckoe aBmxenue, muddysus. BzaumopeiicTBue dwacTwil
BEILIECTBA: IIPUTSKEHUE U OTTAJIKUBAHUE.

ArperaTHble COCTOSIHMSI BEILECTBA: CTPOCHHUE ra30B, JKUJIKOCTEH M TBEPIBIX
(KpUCTAITUYECKUX) Tell. B3auMOCBA3b MEXKIy CBOMCTBAMHU BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSAX M MX aTOMHOMOJEKYJSIpHBIM CTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

JHemoncmpayuu.

1. HaGxrogenune OpoyHOBCKOTO JBH)KECHUSI.



2. HaGmonenue quddysum.
3. HaGmronenue  siBiaeHUM,  OOBACHSIOMIMXCA  TNPUTSHKCHUEM WK
OTTaJKMBAHUEM YACTUI] BEUIECTBA.

Jlabopamopnsie pabomot u onvimol.

1. OueHka JuamMeTpa aroMa METOJOM PSAOB (C  HMCMIOJIB30BAHHEM

dororpaduii).
2. OmnbITHI 110 HAOJIOIEHUIO TEIJIOBOTO PACIIMPEHHUS Ta30B.
3. OnbIThI IO OOHAPYKEHUIO JECHCTBUS CHIJI MOJIEKYJISIPHOTO IPUTSHKCHUSL.
Pa3nen 3. /IBukeHHe M B3aNMOeliCTBHE TeJl.
Mexannueckoe ABWKEHUE. PaBHOMEpHOE W HEPABHOMEPHOE JBUKCHUE.
Cxopoctb. CpeqiHssi CKOPOCTh MPU HEPABHOMEPHOM JABMKEHHHU. Pacuér nmyTtu u
BPEMEHHU JIBUKECHUS.
SBneHne WHEpUMHU. 3aKOH HWHEPIUU. B3auMoAencTBUE TeNn Kak IMpPUYMHA
M3MEHEHUS CKOPOCTH JBWKEHHMS Tell. Macca Kak Mepa HMHEpPTHOCTH Tena.
[ImoTtHOCTH BemiecTBa. CBS3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHHIIE
o0BEMa BelecTna.
Cuna Kak xapakTepuUCTHKa B3auMoJiercTBusl Ted. Cuia ynpyrocTd U 3aKOH
['yka. M3Mmepenune cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBI€HUE TATOTEHUS U CUia
TskecTd. CHila TSDKECTH Ha IpyTHX IuiaHetax. Bec tena. HeBecomocTs. Croxenue
CWJI, HANPABJIIEHHBIX 0 OJHOW NpsAMoW. PaBHoxencTByromas cwi. Cwiia TpeHus.
TpeHne CKOJIbKEHUS U TPEHUE MOKOs. TpeHHe B MPUPOJIE U TEXHUKE.
Jemoncmpauuu.
1. HaOmroneHne MeXaHM4EeCKOro ABMKECHHUS Tea.
2. W3mepeHune CKOpOCTU NPSIMOIIUHEUHOTO JIBUKECHHUS.
3. HaGmronenue siBieHus: HHEPIUH.
4. HaOmtoieHre n3MEeHEeHHsI CKOPOCTH TTPH B3aUMOJICHCTBUU TETI.
5. CpaBHEHHME MacCC IO B3aUMOJECHCTBUIO TEM.
6. Cll0)KeHuE CUJI, HAIPABJIEHHBIX IO OJHOU MPSIMOA.
Jlabopamopnuie padbomot u onvimol.
1. OmnpeneneHre CKOPOCTH PABHOMEPHOTO IBUKEHUA (IIapUKa B KUIKOCTH,
MOJIEIIN AJIEKTPUUECKOT0 aBTOMOOWIISI M TaK Jajee).

2. OmpeneneHue CpeHE CKOPOCTH CKONBXKEHHS OpycKa WM IIapuKa 1o
HAKJIOHHOW TJIOCKOCTH.
Ornpenenenue IIOTHOCTH TBEPIOTO Tea.

4. OmbITHI, JNEMOHCTPUPYIOIIUE 3aBUCUMOCTH pacTsiKeHUs (AedopMaiinn)
NPYKUHBI OT MIPUI0KEHHON CHUIIBI.

5. OnbITHI, AEMOHCTPUPYIOIIUE 3aBUCUMOCTb CUJIbI TPEHHS CKOJIBKEHUS OT
BECA TEJIa U XapaKTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Paznen 4. laBienue TBEPABIX TeJ, KUIKOCTEN U ra3oB.



Hanenue. CriocoObl yMEHBIIEHUS U YBEJIUYECHUS JlaBiieHus. J[aBieHue rasa.
3aBUCUMOCTh JaBJeHUs raza or oObéma, TemmepaTypbl. llepemaua naBneHus
TBEPABIMHU TEJIAMH, KUIKOCTAMH M Ta3amu. 3akoH Ilackand. IIHeBMaTuueckue
MAaIIMHbI. 3aBUCHUMOCTh JABJICHHS KHUJAKOCTH OT TNIyOMHBI. ['mapocraTuueckuii
napanokc. Coob1aronuecs cocyapl. ['napaBiuyeckue MexaHU3Mbl.

AtMocdepa 3emnn u atmMocdepHoe napieHue. [IpuduHbl CyliecTBOBaHUS
Bo3aAyHON oOonouku 3emuu. Omnbir Toppuuemnu. M3mepenue armocdepHOro
JaBJeHUs. 3aBUCUMOCTh aTMOC(EPHOIO AABJICHUS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 1151 M3MepeHus: aTMOC(HEPHOTO TABJICHHUS.

JlericTBUE KUAKOCTH M ra3a Ha NOTPYKEHHOE B HUX TeJIO. BeITankusaromas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxormiaBanue.

Jemoncmpauuu.
3aBUCUMOCTbD JABJIEHUSA ra3a OT TEMIEPATYPBHIL.

Ilepenaya naBneHus KUAKOCTHIO U Ta30M.

CooOmatomuecs cocyapl.

I'mppasinueckuit mpecc.

[IposiBinenue neicTBUS aTMOCHEPHOTO JaBICHUS.

3aBUCUMOCTh BBITAJKHUBAIOLIEH CHIIBI OT 00bEMa MOTPYKEHHOW YacTh
TeNa U IJIOTHOCTU KUAKOCTH.

A T S

PaBeHCTBO BBITAIKMBAIOIIECH CHJIBI BECY BBITECCHEHHOW KUJIKOCTH.
YcioBue niaBaHus TEI: TIABAHUE WM TTOTPYKEHUE TEJI B 3ABUCHMOCTH
OT COOTHONIEHHUSI TUIOTHOCTEN TeJIa U )KUJKOCTH.

Jlabopamopnsie pabomot u onvimel.

1. HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMa NOrpy>KEHHOM B
YKUJIKOCTh YaCTH Tea.

2. OmpezneneHue  BBITAJKUBAIOIICH  CUJIbL, JIEUCTBYIOLIEH Ha  Telo,
IIOIPYKEHHOE B KUJIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIIEH CUIIbI, ICUCTBYIONIEH HA TEJIO
B JKMJIKOCTH, OT MaccChl Tela.

4. OnbIThl, JEMOHCTPUPYIOIIME 3aBUCHUMOCTH BBITAIKABAIOMIEH  CHIIBI,
JEUCTBYIONEH HA TEJIO B IKUIAKOCTH, OT O00OBEMA MOTrpyKEHHOU B
JKUJIKOCTb YaCTH TeJIa U OT IUIOTHOCTH KUJIKOCTH.

5. KoHCTpynpoBaHHEe apeoMeTpa WM KOHCTPYMpPOBAHUE JIOJKH W
OIIPENICJIEHUE €€ TPY30IIOABEMHOCTH.

Pa3zpnes 5. PaboTa 1 MOIIHOCTD. JHEPrus.

Mexanunueckas pabota. MOIIHOCTS.

[IpocThie MexaHWU3MBI: phIUar, OJOK, HAaKJIOHHAas IUIOCKOCTh. IIpaBuio

paBHOBecusi phiuara. [IpuMeHeHMe mpaBUiia PaBHOBECUS phluara K OJIOKY.



«3onoroe mnpaBuno» MexaHuku. KIIJ mnpocteix MexanusmoB. IIpoctsie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass dHeprusa. KuHernueckas W TNOTEHLIHUANbHAs SHEPIUs.
[IpeBpaleHre OTHOTO BH/IA MEXaHUYECKOW SHEPTUM B APYTroil. 3aKOH COXpPaHEHUs
DHEPIUU B MEXAHHKE.

Jlemoncmpayuu.

1. IIpuMepbl NpOCTBIX MEXaHU3MOB.

Jlabopamopnwie padbomot u onvimol.

1. Omnpenenenve pabOTHI CHIIBI TPEHUS NMPU PABHOMEPHOM JBUKEHUM Teja

110 TOPU3OHTAIBHOU ITOBEPXHOCTH.

2. HccnepgoBaHue ycloBUI paBHOBECHUS pblUyara.

3. UMsmepenue KIIJ] HaKIIOHHOM MJIOCKOCTH.

4. H3yuyeHne 3aKOHA COXPAHEHHSI MEXaHUYECKON SHEPTUH.

8 KITACC

Pa3nen 6. TensioBblie IBJICHUS.

OCHOBHBIC TOJIOKEHHUSI MOJEKYJISIPHO-KUHETUYECKOM TEOPUU CTPOCHUS
BellecTBa. Macca u pa3mepbl aTOMOB M MOJIEKYJ. OMbITHI, MOATBEPKIAIOIINE
OCHOBHBI€ MOJIOKEHUS MOJIEKYIIPHOKUHETUYECKOU TEOPUHU.

Mopenu TBEPAOrO, KHUAKOTO M Ta3000pa3HOrO0 COCTOSIHMM BEIIeCTBa.
Kpucrammueckue u amopdusie Tena. OObICHEHHE CBONCTB ra3oB, KUJIKOCTEH U
TBEPIABIX TEJI HA OCHOBE IIOJIOKEHUM MOJEKYISAPHO-KUHETUYECKON TEOPHUH.
CmaunBaHWE U KaWUISIPHBIE SIBICHUA. TE€NI0BOE PACIIUPEHUE U CIKATHE.

Temneparypa. CBsizb TeMmIiepaTypbl CO CKOPOCTBIO TEIUIOBOTO JABUKECHHS
yactull. Buytpennsas osHeprus. CnocoObl H3MEHEHUS BHYTPEHHEH JHEPTUU:
Teronepeaaya U COBEpLIEHUE paboThI. Buasl TEIUTIONEepeaaum:
TEIJIONPOBOHOCTh, KOHBEKIINS, U3IIyUYCHHUE.

KonuuectBo TemnoTsl. YienbHasl TEMIOEMKOCTh BellecTBa. TermnooOMeH u
TEIJIOBO€ paBHOBECHE. YpaBHEHHE TemoBoro Oamanca. IlmaBienune w
OTBEPACBAHUE KPUCTAUIMYECKUX BELIECTB. YJEJIbHAas TEIUIOTA IUIaBJICHUS.
[TapooOpazoBanue u koHaeHcanus. Mcnapenue. Kunenue. YnenbHas Ttemsora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEpATypbl KHIIEHHS OT aTMOC(EPHOro
JTaBJICHHUS.

BnaxHocTts Bo3ayxa.

DHeprus TOIUIMBA. Y IeibHas TEIUIOTa CTOPaHUsl.

[Ipunnunel paborsl TernoBbix asurarenedt KIIJ| TemsioBoro nBuratens.
TernnoBble IBUTATENN U 3aIUTa OKPYKAIOIIEH CPEIbI.

3aKOH COXpaHEHHUS U MPEBPAILCHUS S HEPTUH B TEIIOBBIX MPOIECCaX.

Jemoncmpayuu.

1. HaOGmronenne 6poyHOBCKOTO JBUKEHUS.
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10.
11.
12.
13.

Habmonenne nuddysun.

HabGnronenue sBiieHnii CMauyuBaHUsI U KalIWJUISIPHBIX SBJICHUH.
Habito1eHue TeninoBoro paciupeHust Tell.

W3meHeHue NaBieHus rasa Npu U3MEHEHHH OObEMa M HarpeBaHUU WJIU
OXJIQXKICHUH.

IIpaBuna u3mMepeHus TEMIIEPaTypBhl.

Buns! Termonepenayn.

OxJ1a)kIeHUE NMPU COBEPLIEHUU PaOOTHI.

HarpeBanue ripu coBepuieHuM padoThl BHEITHUMU CHIJIAMHU.
CpaBHEHHE TEIIOEMKOCTEN Pa3IMYHbBIX BELLECTB.
Habntoienue kunexusl.

Habito1eHue nocTosHCTBA TEMITEPATYPhI IPH IJIaBJIECHUU.
Moenu TEenJI0OBBIX JBUTATEICH.

Jlabopamopnuie pabomot u onvimol.

1.
2.
3.

10.
11.
12.
13.

OnbIThl MO OOHAPYKEHUIO IEUCTBHS CUIT MOJIEKYJISIPHOTO MPUTSKCHUS.
OMnbITHI 110 BBIPAIIMBAHUIO KPUCTAIIJIOB OBAPEHHOM COJIM WJIM caxapa.
OnbITel O HAOJIIOICHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, KUIKOCTEH U
TBEPIBIX TEIL.

OmnpeneneHue 1aBlieHUs BO31yXa B OaJUTOHE LITTPHIIA.

OnbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTH AABICHUS BO3JlyXa OT €ro
00BbEMa 1 HArPEeBaHUS WM OXJIAXKICHUS.

[IpoBepka rumnoTe3sl JUHEHHON 3aBUCUMOCTH JIJTUHBI CTOJIOWKA KUIKOCTH
B TEPMOMETPUYECKON TPYOKE OT TEMIEPATYPHI.

HabGmtonenne uW3MeHEHHs BHYTPEHHEW OSHEpPruu Tejla B pe3yJibTaTe
TEIUIONEepeau U padOThl BHEITHUX CHJL.

HccnenoBanue sSBICHUS TEIUIOOOMEHA MPU CMEIIUBAHUH XOJIOJAHOU H
ropstue BOJIBL.

OnpeneneHne  KOJNMYECTBA  TEIUIOTHI, IMOJYYEHHOIO  BOJOM  IIpHU
TEMI000MEHE C HArPEThIM METAIITMYECKUM LUITUHAPOM.

Onpenenenue y1eapHON TEMIIOEMKOCTH BEIIECTBA.

Hccenenosanue npouecca NCrapeHusl.

Ornpenenenne OTHOCUTENIBHON BIIaYKHOCTH BO3yXa.

Onpenenenue y1eabHON TEMIOTHI IIaBICHUS JIbA.

Pa3zpnes 7. DiiekTpruYecKre 1 MAarHUTHbIE SIBJICHUS.

Onektpusanus Ten. JIBa poaa 3leKTpUYECKUX 3apsAnoB. BzanmopneicrtBue
3apsDKEHHBIX Tel. 3akoH KysnoHa (3aBUCHMOCTB  CHJIBI  B3aMMOJEHCTBHS
3apsKEHHBIX TEJ OT BEJIMYUHBI 3apSAJ0B U PACCTOSTHUS MEKY TEIAMH).

Onextpuyeckoe nose. Hanpsok€HHOCTh dnexrtpudeckoro mnoss. IIpuHiun
CYNEPIIO3ULIUU IEKTPUUECKUX MOJeH (Ha KAYECTBEHHOM YPOBHE).



Hocutenu snekTpuyeckux 3apsioB. DJIEMEHTAPHBIN 3JIEKTPUUYECKUN 3apsl.
Crpoenne aroma. IIpoBOAHMKM ©  AUDNEKTPUKH. 3aKOH  COXPAHEHHS
AIEKTPUYECKOTO 3apsa.

DNEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS DJIIEKTPUYECKOrO TOKAa.
M CTOYHMKHM TOCTOSIHHOTO TOKa. JIeMCTBHS DJIEKTPUUECKOTO0 TOKa (TEIUIOBOE,
XUMHUYECKOE, MAaTHUTHOE ). DJIEKTPUUECKHUI TOK B KUJKOCTIX U razax.

Dnektpuueckas  menb. Cuna  ToKa.  DJEKTPUYECKOE  HAMNPSKEHHUE.
ConpoTuBieHHE MPOBOJHUKA. Y AECIBHOE COMPOTHBIICHHE BeliecTBa. 3akoH Oma
I ydactka nenu. llocnemoBarenbHOe W MApalyieIbHOE  COEOUHEHUE
ITPOBOJHUKOB.

PaGota u MoOmHOCTD dlEKTpUYECKOro Toka. 3akoH Jlxoyns—JleHia.
DJIEKTPUYECKUE LIETH U MOTPEOUTENN dIIEKTPUIECKON dHEpTrun B ObITy. KopoTkoe
3aMBbIKaHUE.

[ToctostHHble  MarHuThl.  B3anmopelcTBME  MOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosie. MarHuTHOE 1oji€ 3eMJIM U €ro 3HAYeHUe JUIsl )KU3HU Ha 3eMIIe.
OmeiT  Opcrena. MarauTHoe mMoJie  3JIEKTpUYEcKoro Toka. IIpumeHeHue
AJIEKTPOMArHWTOB B TEXHUKE. J[€HiCTBME MAarHUTHOTO TI0JIs1 HA TPOBOJHUK C TOKOM.
DJIEKTPOJABUTATENL TOCTOSHHOTO TOKa. MCmonb30BaHHWE SIEKTPOABUTATENECH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel @apanes. SABneHne 3MeKTpoMarHuTHOW MHAYKIuU. [TpaBuio Jlenna.
DJIEKTPOreHepaTop. CriocoOsI MOJTy4YECHUS AIEKTPUYECKOM SHEPTUH.
DIIEKTPOCTAHIIMN HAa BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTUH.

Jemoncmpauuu.

DIIeKTpU3aLHUS TEJL.
JIBa pona 3JIEKTpUUECKHX 3apsA0B U B3aUMOICMCTBUE 3aPSKEHHBIX TEIL.
Y CTpOUCTBO U AEUCTBUE BIEKTPOCKOIA.
DIIEKTPOCTATUYECKAST MHTYKIIMS.
3aKOH COXpPaHEHUS JEKTPUUECKUX 3aPSAIO0B.
[IpOBOIHHUKH U TUIIEKTPUKH.
MoenupoBaHue CUIIOBBIX JIMHUAN 3JIEKTPUYECKOTO TTOJIS.
W cTOYHMKY IOCTOSIHHOTO TOKA.
JIeCcTBUS DIIEKTPUYECKOTO TOKA.
. DNEKTPUYECKUHN TOK B )KUIKOCTH.
. I'a30BbIH pa3psia.
. U3mepeHune cuiibl TOKa aMIIepMETPOM.
. I3MepeHnure 371eKTpUYECKOTO HAMPSHKEHUS BOJIBTMETPOM.
. Peocrar 1 MarazuH conpoTUBIICHUM.
. BzauMoieiicTBHE MOCTOSTHHBIX MAarHUTOB.
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. MOI[GJ'II/IpOBaHI/IC HCBO3MOKHOCTH Pa3aCIICHUA ITOJTIOCOB MAarH1Ta.



17.
18.
19.
20.
21.
22.
23.
24.

25.

MoienupoBaHre€ MarHUTHBIX MOJIEH TOCTOSHHBIX MArHUTOB.

OnbIT Ipcrena.

MarauTHoe 1oJie ToKa. DJIEKTPOMAarHur.

JlelicTBHE MarHUTHOT'O MOJISI HA IPOBOJAHUK C TOKOM.

DIEKTPOJIBUTATEIb TIOCTOSIHHOTO TOKA.

UccnenoBanue siBICHUS JIEKTPOMArHUTHOM WHTYKIIWH.

OnbiTel Dapajes.

3aBUCMMOCTh HAMpAaBJICHUS WHAYKIMOHHOTO TOKAa OT YCJIOBUWA €ro
BO3HMKHOBECHHUS.

DIIEKTPOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnuie pabomot u onvimul.

1.

L

10.
11.

12.

13.

14.

15.

16.

OnpITel 1O HAOMIOJNEHUIO DJEKTPU3AlMU  Tel MHIAYKIUEH W 1pu
COTPUKOCHOBEHHH.

UccnenoBanue nNEUCTBUS DJIEKTPUUYECKOTO TMOJS HA TMPOBOJHUKU H
JUAJICKTPUKHU.

COopxka u mpoBepka paboThI MEKTPUUECKOH IIETTH MOCTOSIHHOTO TOKA.
N3mepeHne u peryaupoBaHue CUJIbI TOKA.

N3mepenue u peryaupoBaHue HAIPSKEHUS.

UccnenoBanne 3aBUCUMOCTH CHJIBI TOKa, MAYLIETO 4Y€pe3 PEe3UCTOp, OT
CONPOTUBJICHUS PE3UCTOPA U HAMIPSIKEHUS HA PE3UCTOPE.

OnbITHI, JNEMOHCTPUPYIOIIKE 3aBUCHUMOCTh AIEKTPUUYECKOTO
CONPOTHUBJIEHUSI TMPOBOAHUKA OT €ro JJIWHBI, IUIOLIAAUA MONEPEYHOTO
CEYEHUs U MaTepHaa.

[IpoBepka mpaBuia CIOXKEHUS HAMNPSHDKEHUW TIPU  MOCIEI0BATEIBHOM
COEMHEHUH JIBYX PE3UCTOPOB.

IIpoBepka mpaBwia mjig CWIbl TOKa MPU NapaUIEIbHOM COEIMHEHUU
PE3UCTOPOB.

Omnpenenenue paboThl IEKTPUIECKOT0 TOKA, UIYIIETO Yepe3 pe3UCTop.
OnpeneneHre MOIIHOCTH  JJIEKTPUUYECKOTO TOKA, BBIAEISEMOM Ha
pe3ucrope.

UccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, MIYLIErO 4Ye€pe3 JIAMIIOUKY, OT
HaIpsHKEHUS Ha HEH.

Onpenenenue K11/ narpeBatersi.

UccnenoBanrie MarHUTHOTO B3aUMOJIEUCTBUS TOCTOSTHHBIX MarHUTOB.
N3yueHne MarHMTHOrO TMOJS  TMOCTOSIHHBIX ~ MarHUTOB MpPU  UX
00BETMHEHUH U Pa3/ICIICHUN.

HccnenoBanue NelCTBUS AIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.



17. ONBITHI, JIE€MOHCTPUPYIONIUE 3aBUCUMOCTh CHJIBI  B3aWMOJICHCTBUS
KaTyIIKM C TOKOM W MarHuTta OT CHJIbl TOKa M HampaBJICHUS TOKA B
KATYIIKE.

18. I3yueHune IeCTBUS MAarHUTHOTO TOJISL HA POBOJIHUK C TOKOM.

19. KoncTpynpoBanue u u3ydeHue padoThl JIEKTPOIBUTATETIS.

20. 3mepenue KIIJ a5ekTpoaBUraTeibHON yCTaHOBKH.

21. OnbITBl TIO  MCCJEJOBAHUIO SIBJICHHUS DJICKTPOMATHUTHOMW WHIYKIUU:
WCCIICIOBAHUE W3MEHEHUW 3HAYEHHS W HANpPaBICHUS HWHIYKIIMOHHOIO
TOKA.

9 KIIACC

Paznen 8. MexaHu4eckue siBJICHHS.

Mexannueckoe naBwkeHue. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXaHMYECKOTO JBWKEHHsS. PaBHOMepHOE NpPSMOIMHENHHOE
nBxkeHue. HepaBHoMmepHoe npsiMonHeNHHOE JBHKeHUE. CpelHsisi U MTHOBEHHas
CKOPOCTb TeJa IPU HEPABHOMEPHOM JBUKECHUHU.

VYckopenue. PaBHOyckopeHHOe mpsiMOiMHEtHOe aABuxkeHue. CB0OOHOE
nagenue. OnbeITel [ ammies.

PaBHOMepHOE nBWXEHHE MO OKpYXHOCTU. [lepmonm u wacTora oOparieHwus.
JInnenHas u yrioBas CKOpoCTH. LleHTpocTpeMuTenbHOE YCKOPEHUE.

IlepssIii 3ak0oH HproToHa. Bropont 3akon Herotona. Tpernii 3akon HeroTona.
[TpuHIMII CyIIEpIIO3ULIMU CUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cujia TPEHUSI CKOJIbXKECHUS, CHIIa
TPEHUS MOKOS, APYTUe BUJIBI TPEHUSI.

Cuna TSDKECTH M 3aKOH BCEMHUPHOTO TATOTEHHS. YCKOpPEHHUE CBOOOJIHOTO
najgeHus. J(Bumxenue ruiaHeT BOKpyr CoiHima. IlepBas kocMuueckas CKOPOCTb.
HesecoMocTs u neperpysku.

PaBHOBecue matepuanbHOM TOUKH. AOCONIOTHO TBEpHOE Teyo. PaBHOBecue
TBEPAOTO TeJIa C 3aKPEIVIEHHON OChIO BpameHust. MoOMeHT cuiibl. LIeHTp TsxecTu.

Nmnynec tena. 3meHenne umnylibca. IMIynbCe cuiibl. 3aKOH COXpPaHEHUS
UMITyJibca. PeakTUBHOE IBUKEHHUE.

Mexanuueckass paboTa W MOIIHOCTh. PaboTa cui TSKeCTH, YHPYrocTH,
TpeHus. CBs3b 3Hepruu U padoTel. [loTeHIManbHas YHEPTUs Tela, MOJAHITOrO Haj
ITIOBEPXHOCTHIO 3eMIH. [lOoTeHIIManbpHas SJHEPTUsl CKATOU NPYKUHbI. KuHeTnueckas
sHeprus. Teopema 0 KMHETUYECKOW SHEPrUU. 3aKOH COXPAHECHHS MEXaHUYECKOU
DHEPIUU.

Jemoncmpauuu.

1. HaGmronenrne MEXaHUYECKOTO BIKEHUS Tela OTHOCUTEIHHO PA3HBIX TEI

OTCYETA.
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8.
9.

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

CpaBHeHrE MyTe€W M TPAEKTOPUW [BUKEHUS OJHOIO M TOTO K€ TeJa
OTHOCHUTENBHO PA3HBIX TEJI OTCYETA.

M3mepenne CKOPOCTH U YCKOPEHUS IIPSIMOJIMHENHOTO IBU>KECHUS.
Hccenenosanne Npu3HaAKOB PaBHOYCKOPEHHOIO JBUKEHUS.

HabGnronenue 1BU>KeHU Tena 1o OKPY>KHOCTH.

HabGnronenne MexaHn4ecKux sIBICHUHM, MPOUCXOSIINX B CUCTEME OTCUETA
«Tenexka» 1npu €€ PpaBHOMEPHOM W  YCKOPEHHOM  JBHKCHUU
OTHOCUTEJILHO KaOMHETa (PUBHKHU.

3aBUCUMOCTb YCKOPEHMS TeJla OT MACChI TeJa U JEHUCTBYIOLIEH HA HETO
CHJIBL.

Hab6nronenue paBeHcTBa CUJI IPU B3aUMOJICHCTBUU Tell.

N3meHeHue Beca Tena Npyu yCKOPEHHOM JABUKCHUU.

Ilepenaya nmnyibca Npyu B3aUMOJEHCTBUU TEIL.

[IpeoOpa3zoBaHus SHEPTUU P B3aUMOICUCTBUH TE.

CoxpaHeHHe UMITyJIbCA ITPU HEYIIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHue UMITyJIbca IPH a0COIIOTHO YIIPYTroM B3aUMOAECHCTBUM.
HabitoieHue peakTHBHOTO JIBM)KEHUSI.

CoxpaHeHHne MEXaHUYECKOM SHEPTUH ITPU CBOOOTHOM Ma/ICHUU.
CoxpaHeHre MEXaHMYECKON YHEPTUM NPH JIBUKEHUU TeNa MO JEHCTBUEM
OPYKHUHBIL.

Jlabopamopnuie padbomot u onvimol.

1.

KoncTpyupoBanue TpakTa Ijisi pa3roHa M JajJbHEUIIIEr0 paBHOMEPHOTO
JIBYDKEHUS TIApPUKA WA TETIEKKH.

OnpeneneHue cpeaHedl CKOPOCTH CKOJIBKEHUST Opycka WIM JBHKCHUS
IapyKa 1o HaKJIOHHOM IIOCKOCTH.

Onpenenenue yCKOpEHHs] Tela IMPU PaBHOYCKOPEHHOM JBHKEHUHU 10
HAKJIOHHOM IMJIOCKOCTH.

UccnenoBanre 3aBUCUMOCTH IyTH OT BPEMEHU IPHU PaBHOYCKOPEHHOM
JBIKEHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIIOTE3BI: €CIM TPU PABHOYCKOPCHHOM JBWXKEHUH 0€3
HAYaJIbHOM CKOPOCTHM IYyTH OTHOCSATCS KakK pPsiJ HEYETHBIX YHCEIN, TO
COOTBETCTBYIOIIHNE MPOMEXKYTKH BPEMEHH OJJUHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHUS OT CHJIBI
HOPMAaJILHOTO JaBJICHUSI.

Omnpenenenne k03 GHUITUCHTA TPEHUSI CKOTHKCHUS.

Omnpenenenue k€CTKOCTU PYKUHBI.

Omnpenenenne pabOThl CUJIbI TPEHUS MPU PABHOMEPHOM JBUKEHUU Tela
110 TOPU3OHTAJILHON MOBEPXHOCTH.



10. Onpenenenrue pabOTHl  CWJIBI  YIPYTOCTU TIpU  MOABEME Tpy3a C
UCIIO0JIb30BaHUEM HETOIBMYKHOTO U TTOJABUKHOTO OJIOKOB.

11. 3yueHue 3aKOHa COXPaHEHUS SDHEPTUU.

Paznen 9. MexaHu4eckue KoJ1e0aHMs U BOJIHBI.

KonebarenbHoe npuxkenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUN: MEPUOI,
4acToTa, aMIUIUTyAa. MaTteMaTu4ecKui U NMpyKUHHbIA MasTHUKU. [IpeBpaimenue
DHEPTUU TIPH KOJIeOATEITHHOM JIBHXKCHHH.

3aryxatouue  koneOanus.  BwiHyxkaeHHble — kojebaHusi.  Pe3oHaHc.
Mexanuuyeckue BosHBI. (CBOMCTBA MEXaHWYECKHMX BOJIH. [IpomosibHbie U
MONEPEYHbIE BOJHBL. [[MMHA BOJHBI M CKOPOCTh €€ PpacHpOCTPAHCHMUS.
Mexanunyeckue BOJIHBI B TBEPJIOM TEJIE, CEUCMUYECKUE BOJIHBL.

3Byk. ['pomMkocTh 3ByKka U BbicoTa ToHa. OTpaxkeHue 3Byka. UH(]pa3Byk u
yIBTPa3BYK.

Jemoncmpauuu.

1. HaOmronenne xkose0aHMii TeJl MOJ IEHWCTBUEM CHJIBI TSHKECTH U CHIIBI
YOPYTOCTH.

Hab6nronenue konebanuii rpy3a Ha HUTH U Ha TIPY>KHUHE.
HabGnronenue BoIHY X ACHHBIX KOJIEOAHUH U PE30HAHCA.
Pacnpoctpanenue npooJibHBIX U MOMEPEYHBIX BOJH (Ha MOJIEIH).
Hab6nronenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKYCTUYECKHI PE30OHAHC.

o UMD

Jlabopamopnuie pabomot u onvimul.

1. OmpezeneHre YacToThl M Mepuoja KoJeOaHUM  MaTeMaTH4eCKOro
MasTHHUKA.

2. OmpeneneHue 4aCTOTHI U TIEPHO/Ia KOeOaHU TPYKUHHOTO MasiTHUKA.
HccnenoBanue 3aBUCUMOCTHY TIEPHO/Ia KOJICOAHMI MOBEIIEHHOTO K HUTH
rpy3a OT IJIMHBI HUTHU.

4. VccrnenoBaHue 3aBUCUMOCTH MEpUOa KOJIeOaHUN PYKUHHOTO MasiTHUKA
OT Macchl Tpy3a.

5. IlpoBepka HE3aBHUCHUMOCTH TEpHoJa KoneOaHU# rpys3a, MOABEIICHHOTO K
HUTHU, OT MAcChl Ipy3a.

6. OmbIThl, JEMOHCTPUPYIOIIME  3aBUCUMOCTh  Tepuoaa  KoseOaHui
NPY>KUHHOTO MasTHUKA OT MacChl Ipy3a U KECTKOCTU MPYKUHBI.

7. U3mepenue yckopeHus: CBOOOAHOTO MaJACHHUS.

Pa3znes 10. DjeKTpOMariuTHOE MOJie U 3JIEKTPOMATHUTHBIE BOJIHBIL.

OJIEKTPOMarHuTHOE  MOJIE.  DJEKTPOMAarHUTHbIE  BOJHBL. ~ CBOMCTBa

AIIEKTPOMAarHuTHeIX BOJH. lllkana 3ieKTpoMarHUTHBIX BOJIH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3H.



DJIeKTpOMarHuTHas npupojia ceera. CKOpocTh cBeTa. BonHOBBIE CBOMCTBa
CBETA.

Jemoncmpayuu.

1. CBoICTBA ANEKTPOMATHUTHBIX BOJIH.

2. BOJIHOBBIE CBOKCTBA CBETA.

Jlabopamopnuie padbomot u onvimol.

1. M3ydyeHue CBOWCTB 3JEKTPOMATHUTHBIX BOJH C MOMOIIBI0O MOOMIBHOTO

TenedoHa.

Pa3nen 11. CBeroBbIe SIBJICHHUS.

JlyueBas ~ mogmenr  cBera.  Mcrounmkm — cBera.  IIpsaMonuneriHoe
pactipoctpanenue cBera. 3atMenusi Connna u JIynel. Otpaxkenue cera. [lnockoe
3€pKajo. 3aKOH OTPAXKEHHUSI CBETA.

[Ipenomnenue cBera. 3akoH mnpesnomieHus cBeta. [lonHoe BHYTpeHHEE
OTpaXeHHE cBeTa. [VICronp30BaHME TOTHOTO BHYTPEHHETO OTPAKCHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xom gayded B JsmH3e. Onrmueckas cucTeMa (oroarrapara,
MUKpOCKONa M Teneckona. ['ma3 kak onruueckas cucrema. bin3opykocTs H
JAJTbHO30PKOCTb.

Paznoxenue Oenoro cBera B crekTp. Onbitel HeloTona. CnoxeHue
CIEKTPAJIbHBIX I[BETOB. J{ucnepcus ceera.

Jlemoncmpayuu.

[IpssmonuHEHOE pacIpOCTPAHEHHUE CBETA.

OTtpaxeHue cBera.

[Tonyuenne n300pa>keHM B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
IIpenomiienue cgera.

OnTuyeckuii CBETOBO/I.

Xop tyuei B coouparoiie JuH3e.

XoJ 1y4yer B pacCEenBarOLIEH JTUH3E.

[Tomyyenune n3o0paxeHui ¢ TOMOIIBIO JTUH3.

W N ok w e

[Tpuniun nevictBust poroanmnapara, MUKPOCKOIA M TEIECKOIIA.

10. Mopenb rinasa.

11. PaznoxxeHue 0exaoro cBeTa B CIIEKTP.

12. [Tonyuenue 0en0ro CBETa MPH CI0KEHUU CBETA Pa3HbBIX IIBETOB.

Jlabopamopnwie padbomot u onvimol.

1. HccnenoBanue 3aBUCUMOCTH yIjla OTpPaKE€HHUs CBETOBOIrO Jiydya OT yrija
naJeHUs.

2. M3yueHue xapakTepuCTUK U300paKEHUS ITpeAMETA B TUIOCKOM 3epKajie.

HccnenoBanne 3aBUCMMOCTH YIUIA MIPEITOMIIEHUS CBETOBOTO JIy4da OT yTJia

NaJIeHUs Ha TPAHUIIE «BO3IyX—CTEKIIO».



4. TlomyueHnue n3o0pakKeHU ¢ TOMOIIBIO COOUPAIOIIEH JIMH3BI.
Onpenenenue (HOKYCHOTO PACCTOSHUS U ONTUYECKOM CUIIBI coOMparouiei
JIVH3BL.

6. ONBITHI IO PA3TOKEHUIO OEIOT0 CBETA B CIIEKTP.

7. ONBITHI IO BOCTIPUSITUIO I[BETA MPEIMETOB MPU UX HAOIIOJCHUM Yepe3
I[BETOBbIC (DUIIHTPHI.

Pa3znen 12. KBanToBLI€ IBJICHHUA.

Omneitel Pesepdopna um nmanerapHas monens atoma. Mogens aroma bopa.
Hcnyckanue u noriomenue ceeta aroMoM. KBanTel. JInHenyaThie CIIEKTPBI.

PanunoaktuBHOCTH. Anbda, 6eTa- U ramMmma-uziaydeHusi. CTpoeHue aTOMHOIO
anpa. Hykionnas wmozens aromHoro snapa. HM3zoromsl. PannoakTtuBHBIE
npespatieHus. [lepuon monypacnaaa aTOMHBIX SA€ED.

AnepHble peakuuu. 3aKOHbI COXPAHEHHMS 3apsI0BOIO U MAaCCOBOIO YHCEIL.
DHeprusi CBsA3M aTOMHBIX saep. CBA3b macchl U 3HEpruu. Peakuuu cuHTE3a U
nenenus saaep. ctounuku sneprun ConHua U 3BE3I.

Snepnas sHeprernka. JleMCTBHUS pPaguOAKTUBHBIX M3JIYYCHUW Ha KUBBIC
OpraHU3MBl.

Jemoncmpayuu.

1. CHEeKTphl U3ITyYEHHUS U TOTJIOMICHUS.

2. CHexTpsl pa3InyHbIX ra30B.

3. CmekTp Bogopoaa.

4. HaOmroneHue TpekoB B kamepe BuibcoHa.

5. Pabota cuérurka HOHU3UPYIOMIMNX U3TYyUEHHI.

6. Peructpanus u3ay4eHus NPUPOJHBIX MUHEPAIOB U MMPOAYKTOB.

Jlabopamopnuie padbomovt u onvimol.

1. HaOGumroneHue CIIONIHBIX U IMHEWYAThIX CIIEKTPOB U3JTyYCHHUS.

2. HccnenoBaHue TPEKOB: M3MEPEHHUE DHEPTMM YACTHUIBI IO TOPMO3HOMY

nyTH (1o gpotorpadusam).

3. U3mepenue paaroakTUBHOTO (OHA.

IHoBTOPUTEIHLHO-00001IAKOIINI MOAYJIb.

[ToBTOpUTENHEHO-0000MIAIOMINN MOy b MPEAHA3HAYEH ISl CUCTeMaTU3allun
U 0000mIeHHS  TPEAMETHOrO0  COJACpKAHMs W ONbITa  JIEATEIbHOCTH,
NpUOOPETEHHOTO MPU U3YUYEHUHU BCEro Kypca (PU3MKH, a TakkKe JJIsS MOJATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY »3K3aM€Hy 10 (u3uke maid 0oO0ydarommxcs,
BBIOPABIIINX ATOT yUYEOHBIN MpPEIMET.

[Ipyu m3yuyeHun HaHHOTO MOAYJIS PEANU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIbI
JEeSTEILHOCTH, HA OCHOBE KOTOPBIX OOECIeUMBAECTCS JOCTHKEHUE MPEIMETHBIX U
METaNnpeIMETHBIX  IJIAHUPYEMBIX  pe3yJibTaTOB  oOyueHus, Qopmupyercs
€CTECTBEHHOHAYYHAs! TPAMOTHOCTh: OCBOCHHE HAyYHBIX METOJOB HCCICHOBAHUS



SBJICHUW TPUPOJLI U TEXHUKH, OBJIAJICHUE YMEHUSIMU OOBICHATH (hU3NUYECKHUE
ABJICHUSI, TPUMEHSA TOJyYECHHbIC 3HAHUSA, peElaTh 3aJadyd, B TOM YHUCIE
Ka4E€CTBEHHBIC U SKCIIEPUMEHTAIbHBIC.
[IpyHUMNIMATBEHO AEATEIBHOCTHBIA XapaKTEp NAHHOIO pas3fena peanu3yercs
32 CY€T TOro, 4YTO OOYy4YalIIMecs BBIMOIHSIIOT 3aJaHusd, B KOTOPBIX UM
NpeaJiaraeTcs:
HA OCHOBE TIOJIydYEHHBIX 3HAHUM pacrno3HaBaTb M HAYyYHO OOBSCHITH
dbu3uYecKue SBJICHUS B OKPY Karoel MPUPO/Ie U MOBCEIHEBHOM KU3HU;
UCIIOIb30BaTh HAYUHbIE METO/bI UCCIAEAOBAHUS (PU3NUECKUX SIBJICHUN, B TOM
YHUCJIIE I MPOBEPKU THIOTE3 U MOJIYUYECHUSI TEOPETUUECKUX BBIBOJIOB;
OOBSICHATh HAay4YHbIE OCHOBBI HanOoJiee Ba)XHBIX JIOCTHKCHHI COBPEMEHHBIX
TE€XHOJIOTUI, HAIPUMED, TPAKTUYECKOTO HUCIOJIb30BaHUS PA3JINYHBIX UCTOYHUKOB
SHEPrMUd Ha OCHOBE 3aKOHA MPEBPALICHUS U COXPAHECHUSI BCEX M3BECTHBIX BHUJIOB
SHEPIUH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI I1O
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

N3yuenue (pu3uMku Ha ypOBHE OCHOBHOTO OOLIEro 0Opa3OBaHMs HAIpPABICHO

Ha JOCTHXKEHHE JIMYHOCTHBIX, METANPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX

pE3yJbTATOB.

B pesynbrare u3ydenust (pU3MKU HA YPOBHE OCHOBHOTO 00111er0 00pa30BaHuUs

y oOyuaromierocst 6yayT copMUpOBaHbl CIEAYIONIUE JTUYHOCTHBIE PE3YyJIbTaThl B

YacTH:

* 1) naTPpMOTHYECKOr0 BOCIIMTAHUSA:

e - MIPOSIBJICHUE UHTEPECA K HCTOPUHU U COBPEMEHHOMY COCTOSTHUIO POCCUICKOM
(bu3nYecKoil HayKu;

e - [ICHHOCTHOE OTHOIIEHHUE K JOCTUKECHHUSIM POCCUHUCKUX YUEHBIX-(DU3UKOB;

e 2) rpa’aaHCKOro0 M AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMA:

e - FOTOBHOCTb K aKTUBHOMY YUYacCTHIO B 0OCYKJI€HUH OOIIECTBEHHO 3HAYUMBIX U
ATHYECKHUX TMPOOIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTHKCHHM
bu3uKwy;

e - OCO3HAHHE BAXXHOCTH MOPAIHHO-ITHUECKUX MPUHIUIIOB B JACSITEILHOCTU
YYEHOT0;

e 3)3CTeTHYeCKOr0 BOCIIMTAHMSI:

e - BOCHPHSTHE 3CTETHYECKHX KauecTB (PU3MUECKOW HayKu: €€ TapMOHUYHOTO
MOCTPOEHHUS, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

* 4) HEHHOCTU HAYYHOI0 MO3HAHMSL:

e - OCO3HaHME IIEHHOCTH (U3NYECKOM HAyKM Kak MOLIHOIO HHCTPYMEHTa
MO3HAHUS MHPA, OCHOBBI Pa3BUTHs TEXHOJOTUH, BaXKHEHIIEH COCTaBIIAIONICH
KYJbTYPBHI;

e - pa3BUTHE HAYYHOW IIOO03HATEIBHOCTH, HMHTEpPECa K HCCIEI0BATEIbCKON
JESTEeIbHOCTH;

e 5) (¢opmupoBaHusi  KYJAbTYpPbl 3A0POBbSI M  3MOLMOHAJIBLHOIO
0J1aronoJIyyus:

e - OCO3HaHUE IIEHHOCTH Oe30macHoro o0pas3a J>KU3HU B COBPEMEHHOM

TEXHOJIOTUYECKOM MHUPE, BAXHOCTHM TMpaBUJl OE30MACHOTO TOBEJACHUS Ha
TpaHCIIOPTE, Ha JOPOTrax, C AJICKTPUYECKUM M TEIUIOBBIM OOOpPYIOBaHUEM B
JOMalIHUX YCIIOBHSIX;

e - chOpMHpPOBAHHOCTh HaBbIKa peQIeKCUU, MPU3HAHHE CBOErO IpaBa Ha
OIMOKY M TaKOT'0 K€ MpaBa y JPyroro 4yeaoBeKa;

e 6) TPyAOBOI0 BOCIIMTAHUSA:

e - AKTHMBHOE Yy4YacTHUE€ B pEIICHHM NPAKTHUYECKUX 3alad (B paMKax CEMbH,
oOpa3oBaTeNbHON OpraHu3aluM, TopoAa, Kpas) TEXHOJIOTHYECKOH U



COITMAJILHOM HAIMPaBJICHHOCTH, TPEOYIOIIMX B TOM 4YHCIE W (PU3MUECKUX
3HAHUU;

e - MHTEPEC K MPAKTUYECKOMY M3YUCHHIO TPOECCUii, CBA3aHHBIX C (DU3HKOM;

e 7)3K0JIOTHYECKOr0 BOCIIUTAHMSA:

e - OpUEHTAIUSl HA MPUMEHEHUE (PUBMYUECKUX 3HAHUU Il pelieHus 3a7ady B
00JIaCTH OKPY’)KAIOWIEH Cpenbl, TIAaHUPOBAHMS TOCTYNKOB W OIEHKH WX
BO3MOXHBIX ITOCJIEACTBUMN JUJIsL OKPYKAIOILIEN CPENBI;

e - OCO3HAHHUE TJIOO0ATBHOTO XapakTepa KOJOTHYECKUX MPOOJIeM M IMyTed uX

pelIeHuUs;

e 8) ajanTauMu K M3MEHAKIIUMCH YCJIOBHUSIM COLHAJIBHOW M NMPHUPOAHON
cpenabl:

e - MOTPEeOHOCTP BO B3aUMOJCHCTBUM TIPU BBHITIOJHEHUU HCCIAEIOBAHUM U
MPOEKTOB ()U3NYECKOW HAIMPABICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUSIM
ApYyTHUX;

* - TIOBBINICHWE YPOBHS CBOEW KOMIIETEHTHOCTHM 4YE€pe3 MNPAKTUYECKYIO
JIEATEIILHOCTD;

e - OTPeOHOCTH B (POPMUPOBAHUM HOBBIX 3HAHUH, B TOM uucie (PopMyIUpoBaTh
UJIeU, TIOHSTHUSI, TUTIOTE3bI O (PU3NUECKUX O0BEKTaX U SIBICHUSX;

e - Oco3HaHue JAePUIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00JacTH
bu3uKy;

e - IUIAHUPOBAaHUE CBOETO PAa3BUTHS B MPUOOPETEHUU HOBBIX (DHUIUYECKUX
3HAHUM;

e - CTpEMJICHHE aHAJIM3UPOBATH U BBISIBJISATH B3AUMOCBS3U MPUPOIbI, OOIIECTBA U
ASKOHOMHKH, B TOM YHUCJIE C UCIIOIb30BaHUEM (PU3UUECKUX 3HAHUIA;

e - OILEHKAa CBOMX JEHUCTBUH C Yy4E€TOM BIIHMSHUS Ha OKPYXKAIOIIYIO Cpeny,
BO3MOXHBIX TJIOOAJIbHBIX MMOCIIEACTBUH.

METAINIPEIMETHBIE PE3YJIBTATDBI

B pesynbrare ocBoeHuss mporpamMMbl 1Mo (U3UKE HAa YpOBHE OCHOBHOTO
oOuiero oopazoBanus y oOyydaronierocsi OyayT cpopMHpOBaHbI MeTaNpeIMeTHbIEe
pe3yJbTaThl, BKIIIOYAIOIIUE TTO3HABATEbHBIC YHUBEPCAIbHbIE YUeOHbIE JEHCTBYS,
KOMMYHUKATHBHBIE  YHUBEpCaJbHbIE  y4eOHbIE  JEHCTBUSA,  PETYJISATHBHBIC
yHHUBEpCaJbHbIC yueOHbIC TCHCTBUS.

Ilo3HaBaTe/ibHBIE YHHBEPCAJIbHBIE YUeOHbIE IeiiCTBHS

Bba3oBble JJoruueckue J1elicTBUA:
e BBIBIATH U XapaKTepU30BaTh CYIIECTBEHHBbIC MPU3HAKK OOBEKTOB

(s1BEHUIN);



yCTaHaBJIMBATh CYIIECTBEHHbIA MPU3HAK KJIacCU(PUKALUU, OCHOBAHMS IS
000011IeHHs U CPAaBHEHUS,

BBISIBJISITh 3aKOHOMEPHOCTU U IPOTUBOPEUHS B pacCMAaTPUBAEMBbIX (aKTax,
JAHHBIX U HAOJIIOICHUSIX, OTHOCAIIUXCS K (PU3NYECKUM SBIICHUSIM;
BBISIBJISITh TIPUYMHHO-CIIE/ICTBEHHBIE CBSI3M TMPU H3YYEHHH (PU3NYECKUX
SIBJICHUM M MPOLECCOB, JI€JaTh BBIBOABI C UCIIOJIB30BAHUEM JEAYKTHUBHBIX
Y WHIYKTHUBHBIX YMO3AKJIFOUEHH, BBIJIBUTAaTh THIIOTE3bl O B3aWMOCBS3SIX
(u3nYECKUX BEJITUUMH;

CaMOCTOATENIbHO BBIOMpaTh crnoco0 pelieHus y4deOHOH (u3nyeckon
3a/layi (CpaBHEHUE HECKOJIbKMX BAPUAHTOB pELIEHUs, BHIOOp HambOoJsee
HNOJXOJSILIEr0 ¢ Y4ETOM CaAMOCTOSITENIBHO BBIICIIEHHBIX KPUTEPUEB).

Ba3oBble ucciaeaoBaTe/IbCKHeE AeHCTBHUA:

UCII0JIb30BaTh BOMPOCHI KaK UCCIIEI0BATEILCKUM MHCTPYMEHT MTO3HAHUS,
MPOBOJIUTH MO CAMOCTOSITEILHO COCTABJICHHOMY TUIAHY OMBIT, HECIOKHBIN
bu3nYecKuil IKCIIEPUMEHT, HEOOMbINoe HuccaeAoBaHNEe (U3HIESCKOTO
SIBJICHUS,

OIICHMBAaTh HAa TMPUMEHUMOCTh M  JIOCTOBEPHOCTh HMH(OPMAIIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU KCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOpMYJIMPOBAaTh OOOOIICHUSI U BBIBOJIBI 110 PE3yjIbTaTaM
IPOBEIEHHOIO HAOIIOAEHUS, OIbITa, HCCIIEJOBAHUS;

MPOTHO3UPOBATh BO3MOXXHOE JalIbHEWIee pa3BUTHE  (DUIUIECKUX
MPOLIECCOB, a TAKXKE BBIJIBUTATh MPEATION0KEHHS 00 UX Pa3BUTHUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pab6ora ¢ undgopmanmueii:

MPUMEHSTh Pa3TUYHbIE METOJbI, HHCTPYMEHTBI U 3aIIPOCHI IIPHU TIOUCKE U
orOope WH(GOPMAIMK WM JAaHHBIX C YYETOM NPEIOKCHHOW ydeOHOM
dbuzndecKoil 3a1a4u;

aHAIM3UPOBATh, CHCTEMATH3UPOBATh M MHTEPIIPETUPOBATH HMH(POPMAIIHIO
pPa3TUYHBIX BUIOB B (OPM MIPEICTABIICHHUS,

CaMOCTOSATENIbHO BBIOMpATh ONTHUMANIbHYIO (opMy MpejcTaBiICHUS
uHbOpMAIIMU W WUIIOCTPUPOBATh peIIacMble 3a/addl  HECIOKHBIMU
cXeMaMHu, TuarpaMmmMaMi, HHOUW rpaduKoi U UX KOMOMHAIIMSIMH.

KoMMyHuKaTHBHBIC YHHBEpPCAIbHbIE Y4eOHbIE 1CHCTBHUS:

B XO7le OOCYXIEHUS y4eOHOro Marepuania, pe3yJbTaToB JIa0OpaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCHI IO CYIIECTBY O0CYKIAeMON TEMbI U
BBICKa3bIBaTh HJCH, HAIICJICHHBIC Ha DPEIICHHWE 3aJaud W IOJICpKaHUE
Onaro»keaaTeIbHOCTH OOIICHUS;

COTIOCTaBIIATh CBOM CYXJEHUS C CYXKICHUSIMH JPYyTUX YYaCTHHKOB
auanora, OOHapyKHUBATh Pa3IMIUE M CXOACTBO MTO3HIIHA;



BBIPA)KATh CBOIO TOUKY 3PEHUS B YCTHBIX U MMCbMEHHbBIX TEKCTAX;
nyOJIMYHO MPENICTABIATh PE3YyJbTaThl BHINOJHEHHOTO (PU3UYECKOTrO OIbITa
(3KCIepUMeHTa, UCCIENOBaHUS, IPOEKTA);

NOHMMAaTh W HCIOJb30BAaTh  MPEUMYLIECTBA  KOMAaHIHOM U
WHIUBUIYyAIbHOW palboThl TpHU PEIICHUMH KOHKPETHOM (PU3MUECKOU
POOJIEMBI;

IPUHUMATH LIEJIM COBMECTHOM JEATEIIBHOCTH, OPraHU30BbIBATH JIEUCTBUS
no e€ JOCTHXKEHHMIO: paclpelessTh pPOJd, OOCYXJaTh IMpolecchl U
pe3ybTaThl COBMECTHOM paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOJIEH;
BBINIOJIHATH CBOIO YacTh pabOThI, JOCTUrasi KAYECTBEHHOI'O PE3yJbTaTa 1o
CBOEMY HANpAaBICHUIO M KOOPAUHUPYS CBOU JEUCTBUSA C JPYTUMHU
YJIeHaMU KOMaH/bl;

OLICHMBATh KAaYeCTBO CBOEro BKJaJa B OOLIMH MPOAYKT MO KPUTEPHSM,
CaMOCTOATENIbHO C(HOPMYITUPOBAHHBIM YYACTHUKAMU B3aUMOICHCTBUS.

PeI‘y.]'lﬂTl/IBHble YHUBEPCAJIBbHBIC yqeﬁnme HeﬁCTBHH

CaMoopraHmaum{:

BBISBIISATH MPOOJIEMBI B KU3HCHHBIX U YUCOHBIX CHUTYAIUSIX, TPEOYIOMNX
JUTSI pereHus PU3NIECKUX 3HAHUH;

OPHUCHTHUPOBAThCS B  PA3IUYHBIX TOAXOJAaX TPUHATHS  pEIICHUHN
(MHIUBUAyaJIbHOE, TPHUHATHE PENICHUS B TPYIINE, MPUHITHE PEIICHHMA
TPYIIION);

CaMOCTOSTENILHO COCTaBJISAThH aJTOPUTM PEIICHHs (PU3UUECKOM 3a/1auu WU
TUTaHa HMCCIIEJOBAHUSA C YYETOM HMMEIOIIUXCS PECYPCOB W COOCTBEHHBIX
BO3MOYXHOCTEH, apryMEHTUPOBATh IIPeIIaracMbie BApUAHTHI PEIICHUH;
JieNaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTpOJIb, AMOIMOHAJIbHbIN MHTEJLJIEKT:

JaBaTh aJICKBATHYIO OLICHKY CUTYAalluu U MpeaaraTh IiaH €€ U3MEHEHNUS,
OOBSICHATh  MPUYUHBI  JTIOCTHXKEHUSI  (HEIOCTUXKEHHUS) PE3YyJbTAaTOB
JeSITeNIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OIBITY;

BHOCUTH KOPPEKTHUBBI B JACATEIBHOCTH (B TOM YHCII€ B XOJ| BBINOJTHEHUS
(bu3MUecKoro UCCIAEAOBAHMS WM MPOEKTAa) Ha OCHOBE HOBBIX
00CTOSITENBCTB, W3MEHUBIIUXCS CUTYyalldd, YCTAHOBJICHHBIX OIIUOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIHTATA LIETU U YCIOBUSIM;

CTaBUTh ce0s Ha MECTO JIPYroro uejoBeKa B XOJE CIopa WM JUCKYCCUU
Ha Hay4YHYIO TEMY, TIOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY APYTroOro;
PU3HABATh CBOE MPaBO Ha OMMOKY MpU pelIeHUuU (PU3NYECKUX 3a/1ay WU
B YTBEPKJICHUAX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO JPYroro.



NHNPEAMETHBIE PE3YJIBTATBI

K xonmy oOydenus B 7 KJjiacce npeMeTHbIE pe3yJbTaThl HA 6a30BOM ypOBHE
JOJIKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y 00YHAIOIIUXCSI YMEHHUM:

WCIIOJI30BATh  TIOHSATHS:  (U3MYECKHE ¢  XUMUYCCKUE  SBIICHUSA,
HAOJIIOICHHUE, DKCIEPUMEHT, MOJEINb, THUIIOTE3a, €IUHUIBI (PU3NYECKUX
BEJMYMH, aTOM, MOJIEKyJa, arperaTHble COCTOSIHHS BellecTBa (TBEpIOE,
KUJKOE, Ta3000pa3HOE), MEXaHMYEeCKOe JBHXKEHUE (paBHOMEpHOE,
HEPaBHOMEPHOE, MPSAMOJMHENHOE), TpPACKTOpUs, PaBHOJAEHCTBYIOLIAS
cuna, nedopmarus (ympyras, MJIacTUYecKas), HEBECOMOCTb,
COOOIIAIOIITUECS COCY/IBI;

paznuyath siBneHus (auddy3us, TEIIoBOe ABMXEHHE YaCTUIl BEIIECTBa,
paBHOMEpPHOE  JIBIDKCHHWE, HEPaBHOMEPHOE [IBIDKEHHE, HHEpIus,
B3aUMOJICICTBUE TEJI, PABHOBECUE TBEPIBIX TEN C 3aKPEIUVIEHHOW OCBHIO
BpalieHus, Tepenada AaBiICHUS TBEPABIMUA TEJIaMH, KHUAKOCTSIMU U
razamu, arMocepHOe JaBlICHHE, IIJJaBaHUE TeJ, MPEeBpaICHUS
MEXaHUYECKON AHEPruu) MO OMUCAHUIO UX XAPAaKTEPHBIX CBOMCTB M Ha
OCHOBE OITIBITOB, JJIEMOHCTPHUPYIOIINX JaHHOE (PU3NIECKOE SBIICHUE;
pacmo3HaBaTh TPOSBJICHHE W3YYEHHBIX (U3WUECKUX SBICHUUA B
OKpY’KalollleM MHpe, B TOM 4YHCIe (PU3NYECKHUE SIBICHHUS B TPHUPOJIE:
IPUMEPHI JBMKCHHUS C PA3IMYHBIMH CKOPOCTSIMU B JKHMBOM U HEXUBOU
NpUpoAe, JCHCTBUE CHJIBI TPEHUS B TPUPOJE W TEXHUKE, BIIMSHUC
aTMoc(epHOro JaBJIeHHs Ha KMBOW OpraHU3M, IUIaBaHHWE pPhIO, phIYaru B
TEJIe YeJIOBEeKa, MPH 3TOM MEPEBOJUTH MPAKTHUECKYIO 3a/auy B y4eOHYIO,
BBIJICNIATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) GU3HUECKUX SBICHHM;
OMHCHIBATh U3YUYCHHBIC CBOMCTBA TeN M (DU3UYECKUE SBIICHUS, UCTIOIb3YS
dbusnueckue BeNWYMHBI (Macca, OO0BEM, IJIOTHOCTh BEIIECTBA, BpeEMS,
MyTh, CKOPOCTh, CPEIHSAS CKOPOCTh, CHJIA YIPYTOCTH, CHJIA TSIKECTH, BEC
Tena, CWiIa TPEeHHs, [aBieHHe (TBEPAOrO Tena, KHUAKOCTH, Tasa),
BBITAIKMBAIOIIAs] CHJIA, MEXaHW4YecKas paboTa, MOIIHOCTh, TJICYO CHJIBI,
MOMEHT CWIbl, KO3()(PUIMEHT TOJE3HOr0 JEUCTBUS MEXaHU3MOB,
KMHETHYECKass M TMOTEHIMaJbHAs SHEPrus), IpH OMUCAHUU TMPABHILHO
TPaKTOBaTh  (PU3MYECKHH  CMBICT  HWCIIOJNB3yeMBIX  BEJIMYMH, WX
0003HaUCHUS W EAVHUIBI (DU3UYCCKUX BEIWYUH, HAXOIUTH (OPMYJIBI,
CBSI3BIBAIOIINE JAaHHYIO (PU3UYECKYIO0 BEITUYMHY C IPYTHMMH BEIMYMHAMH,
CTPOUTH IpaUKU U3YUEHHBIX 3aBUCUMOCTEHN (PU3MUECKUX BEITUYNH;
XapaKTEepU30BaTh CBOWCTBA TeJ, (PU3WYECKHUE SBICHUS U MPOIIECCHI,
UCIOJIb3Ysl TIpaBujia CIOKEHUs CWI (BAOJb OJHOM TIpsiMoif), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, mpaBUIo paBHOBecHs pbluara (0J10ka),



«30JI0TO€ TIPABUJIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXAHUYECKOU
SHEpPruM, MpU OSTOM JaBaTh CIOBECHYIO (OPMYJIHMPOBKY 3aKOHA W
3aIMChIBATh €r0 MATEMATUYECKOE BBIPAKECHHUE;

OOBSACHATH (PU3UYECKUE SBJICHUS, MMPOIIECCHI M CBOWCTBA TEJ, B TOM YHCIIC
MU B KOHTEKCTE CHUTyalHUl NPaAKTUKOOPUEHTUPOBAHHOTO Xapakrepa:
BBISIBIISITh NIPUYMHHO-CJICJICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 1-2
JIOTUYECKHUX II1aroB ¢ Omopod Ha 1—2 M3y4eHHBIX CBOMCTBA (PU3MUECKUX
SIBJICHUH, (PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemath pacu€THple 3amadyd B 1—2 JEWCTBHS, HCIONB3YS 3aKOHBI H
dbopMyIbl, CBsI3BIBarONINE (PU3MYECKUE BEIMYHMHBI: HAa OCHOBE aHAIIA3a
YCJIOBHSI 33/1a4d 3alHUCHIBATh KPATKOE yCIIOBUE, MOJICTABIATh (pU3ndecKue
BEJUYUHBI B (DOPMYJIBI U MPOBOJAUTH PACUETHI, HAXOAUTH CIPABOYHBIE
JaHHbIE, HEOOXOIUMBIC JJI PEIICHUS 3a/a4, OLICHUBATH PEATUCTUYHOCTD
MOJIy4YEHHOU (PU3UUECKOI BETUUYUHBI;

pacmo3HaBaTh NPOOJIEMBI, KOTOPbIE MOXHO pEIIUTh TMPU OMOIIU
(bu3HYEeCKUX METOJIOB, B ONTMCAHUU UCCIIEAOBAHUS BBIICISTH MPOBEPSIEMOE
npeanoyioxkeHue  (TUIoTe3y),  pa3ivyarh W HUHTEPIPETUPOBATH
MOJIYYECHHBIA pE3yJbTaT, HAXOJIUTh OIMMOKKM B XOJ€ OIbITa, JENaTh
BBIBOJIBI 110 €T0 PE3YJIbTaTaM;

MPOBOJUTH OMBITHI 1O HAOMIOACHUIO (U3UYECKUX SIBICHUN WU
buznuecKnx CBONCTB Te: dbopmyIpoBaTh IIPOBEPSIEMbIEC
IPEANOI0KEHU, COOMPATh YCTAHOBKY U3 MPEIIOKEHHOTO 000PY10BaHUS,
3aMUCHIBATH X0/ OMNbITa U (POPMYITUPOBATH BHIBO/IBI;

BBITIOJIHATh MPSIMBbIE W3MEPEHHS] PACCTOSIHMS, BPEMEHHM, MAcChl Tela,
00b€Ma, CUJIBI U TEeMIIepaTypbl C HCIOJIb30BAHUEM aAHAJOTOBBIX H
U(POBBIX TMPUOOPOB, 3aMKCHIBATH IIOKAa3aHUS MPUOOPOB C YyUETOM
3a/1aHHON a0COJIOTHOM MOTPEITHOCTH U3MEPEHUIA;

MPOBOJUTH UCCIIEOBAHUE 3aBUCUMOCTH OAHONU (PM3HUECKON BEIUYUHBI OT
JIPYrol ¢ HCMHOJb30BAHUEM TIPSMBIX HU3MEPEHUN (3aBUCUMOCTH TyTH
PAaBHOMEPHO JABHIXKYILIETOCS Tela OT BPEMEHH JBWXEHHS Tela, CHUJIbI
TPEHUS CKOJIBKEHHS OT Beca TeJla, KayeCcTBa 00pabOTKU OBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CHJIBI TPEHHUSI OT IUJIOIIAIA COMPUKOCHOBEHHUS TEJ, CUJIIBI
YIOPYTrOCTH OT YJJMHEHUS TPY>KUHBI, BHITAJIKUBAIOIIEH CHUJIBI OT 00bEMa
MOrPYKEHHOM YacTU TEJa U OT IUIOTHOCTHU KHUJKOCTH, €€ HE3aBUCUMOCTH
OT IJIOTHOCTHU TeNa, OT TIIyOWHBI, Ha KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
TUTaBaHUsl TEJ, YCIOBUW paBHOBECHs pblyara v OJIOKOB), y4acTBOBAaTh B
IUTAHUPOBAHUM  Y4eOHOTO UCCJEJIOBaHMs, CcoOUpaTh YCTAaHOBKY U
BBITIOJTHATh W3MEPEHUsA, CIeAysl MNPEIIOKEHHOMY TIUIaHy, (DUKCUPOBATH
pe3yabTaThl MOJTYYEHHOM 3aBUCUMOCTU (PU3MYECKUX BEJIMYMH B BUJE



NPEUIOKEHHBIX Ta0NHIl W TpaduKOB, AeNaTh BBIBOJBI MO pe3yibTaTaM
UCCIIEIOBAHMS,

IPOBOJNUTH KOCBEHHBIE HU3MEPEHUsS] (PU3UUYECKMX BEIMYUH (IJIOTHOCTD
BEIIECTBA JKUAKOCTH W TBEPAOTO Tela, Cuja TPEHUS CKOJIBXKCHUS,
JaBICHWE  BO3/yXa, BBITAIKUBAIONIAs  CWJIa, JICHCTBYyIOIIas  Ha
HNOTPYXKEHHOE B KHUAKOCTh TENO, KO3(PPHUIMEHT MOJE3HOr0 ACHCTBUS
OPOCTBIX MEXaHU3MOB), CIHeAys MpPeNJOKEHHOW WHCTPYKLUUU: MpH
BBINIOJIHEHUHM H3MEPEHUIl coOMpaTh SKCHEPUMEHTAIBbHYIO YCTaHOBKY MU
BBIUMCIISTH 3HAYCHNE UCKOMOW BEJIMYHHBI,

coOJr01aTh NMpaBUiia TEXHUKHA 0€30MaCHOCTH MpHU paboTe ¢ 1a00paTOPHBIM
000pyI0BaHUEM;

yKa3bIBaTh MPUHLUIBI JAEHCTBUS NMPUOOPOB UM TEXHUYECKUX YCTPOMCTB:
BEChl, TEPMOMETp, IAUHAMOMETp, COOOIIAIOIIMECS COCYAbl, OapoMeTp,
phIYar, MOIBWKHBINA U HETIOJBMKHBIN OJIOK, HAKIIOHHAS TTIOCKOCTB;
XapaKTepu30BaTh MPUHIUMBl JACWCTBUA HW3YYCHHBIX MNPHOOPOB W
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha HX ONHCAaHUA (B TOM YHUCIE:
HNOJUIMITHUKY, YCTPOWCTBO BOJOIPOBOJA, THUIPABIMYECKUN Ipecc,
MaHOMETp, BEICOTOMEP, TOPITHEBON HACOC, apEOMETP), UCTIONB3Ys 3HAHUS
0 CBOMCTBaxX (PM3MYECKHUX SIBJICHUN U HEOOXOAUMBIE (PU3NUECKHE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  HHGOpPMALUIO O  NPUMEPaX)
IPAaKTUYECKOI0 HCIOJb30BaHUs (PU3MUECKUX 3HAHUUW B IOBCEIHEBHOU
KU3HU I oOecrieyeHus] 6€30MacHOCTH MPH OOpaIeHUH C MpUOopamMu H
TEXHUYECKUMHU YyCTPOMCTBAMH, COXPAHEHUS 3I0POBbS U COOIIOIACHHUS
HOPM 3KOJIOTUYECKOTO MOBECHHS B OKPY’KaloIlEel cpe/ie;

OCYHIECTBIISATh OTOOpP MCTOYHMKOB HHpopmanuu B HMHrepHere B
COOTBETCTBHUHM C 33JJaHHBIM [TOMCKOBBIM 3alIpOCOM, HA OCHOBE HMEIOLUXCS
3HaHUH © TYTEM CpPaBHEHHUS PA3NIUYHBIX HCTOYHUKOB BBIICIATH
uHPOpPMAIMIO, KOTOpas SBISIETCS NPOTHBOPEUYMBOW WM MOXKET OBITH
HEJIOCTOBEPHOM;

UCIOJIb30BaTh MPH BBIMOJIHEHUH YYEOHBIX 3aJaHUN HAy4YHO-TIOIMYJIIPHYIO
JAUTEpaTypy (QU3MYECKOro  COJAEpXaHUs, CIPAaBOYHbIE MaTepuasbl,
pecypcsl cetu MHTEepHET, BiageTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus HH(POPMALMU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KpaTKHE MUChMEHHBIE M YCTHBIE COOOIICHUS Ha
OCHOBE 2—3 MCTOYHHUKOB MH(MOpMAIUU (PU3NYECKOTO COACPKAHUS, B TOM
yuciae MyOJUYHO JesaTh KPAaTKHE COOOILIEHUS O pe3yJsibTaTaX MPOEKTOB
WA y4YeOHBIX WCCICIOBAaHHWA, TpPH OSTOM TPAMOTHO HCIIOJIB30BATh



U3YYEHHBIM TOHATUHHBIMN amnmapaT Kypca (QU3MKH, CONPOBOXAAThH
BBICTYIUIEHUE MTPE3EHTALINEH;

IPU BBIIOJHEHUH YYEOHBIX IPOEKTOB M HCCIEIOBAHUN pacHpeleisTh
00S13aHHOCTH B TPYyNIl€ B COOTBETCTBUU C IOCTaBJICHHBIMHU 3a/Ja4yaMu,
CIeIUTh 32 BBINOJIHEHUEM IUJIaHA JEHUCTBUM, aJIeKBaTHO OLICHUBATh
COOCTBEHHBIA  BKJIAJ B  JACATEIBHOCTh  IPYINIbl,  BBICTPAMBATh
KOMMYHUKATHBHOE B3aMOJEHCTBUE, YUUTHIBASI MHEHHE OKPYKAFOIIHX.

K xonmy oOydenus B 8 Kkiiacce rnpemMeTHbIe pe3yJbTaThl HA 6a30BOM ypOBHE
JOJIKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y 00YHAIOIIUXCSI YMEHHUIN:

UCTIOJB30BaTh TIOHATHUS: Macca M pa3Mepbl MOJIEKYJI, TETUIOBOE BUKCHHE
aTOMOB M MOJIEKYJI, arperaTHbIe COCTOSIHUS BEIIECTBA, KPUCTAIITNUYECKHE U
amMop(HBIE Tela, HACBHIECHHBIH U HEHACHIIICHHbI Map, BIIAXXHOCTb
BO3/lyXa, TeMIeparypa, BHYTPEHHsS SHEPIus, TEIJIOBOW JIBUTATEllb,
AJIIEMEHTAPHBIN DIEKTPUUECKHUNA 3aps, dJICKTPUUECKOE TOJIe, TPOBOTHUKH
U TUPJICKTPUKH, TOCTOSHHBIN AMEKTPUIECKUHN TOK, MArHUTHOE TI0JIE;
pa3nuuath SIBICHUS (TEIJIOBOE pacIIMpeHHe U C)KaThe, Terionepesaua,
TEIJIOBOE pPaBHOBECHE, CMAaUYMBAHUE, KANWJUISIPHBIE SIBJICHUS, HCHapeHUE,
KOHJICHCAIMs, TIJIaBJICHHE, KpUCTaTM3anus (OTBEpIEBaHUE), KUIICHUE,
TeIuIonepeava (TeTmI0MpPOBOHOCTH, KOHBEKIINA, U3ITyYEHUE),
3IIEKTpU3aLUs TeJl, B3aUMOJICHCTBUE 3apAI0OB, JCHCTBHUS IIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMblKaHHWE, B3aHMOJCHCTBHE MAarHUTOB, JEHCTBUE
MarHUTHOTO TOJIsl HA MTPOBOJIHUK C TOKOM, 3JI€KTPOMArHUTHAS WHIYKIUS)
10 ONUCAaHWIO WX XapaKTePHbIX CBOWMCTB W HA OCHOBE OIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UIECKOE SBICHUE;

pacro3HaBaTh MPOSBICHHE HM3YyUYEHHBIX (PU3UUECKUX SIBICHUH B
OKpYy’KaloIlleM MHpE, B TOM YHUCIEC (PU3NUYECKUE SIBICHUS B TPUPOE:
MOBEPXHOCTHOE HATSKEHUE U KalWULSIpHbIE SBJICHHUS B TMPUPOJE,
KpUCTAJUIBI B Tpupone, wuinydenune ComnHIa, 3aMep3aHue BOJOEMOB,
MoOpcKue Opu3bl, 00pa30BaHUE POCHI, TyMaHa, UHEs, CHETa, JIIEKTPUICCKHUE
SBJIEHUSI B aTMoc(epe, 3JIEeKTPUUYECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
nosie 3emMiiH, Jpeiid MOJIIOCOB, POJIb MATHUTHOTO TOJSA ISl JKM3HU Ha
3emiie, OJIIPHOE CHSTHHE, TIPU 3TOM MEPEBOIUTH MPAKTUIECKYIO 33a7aqy B
y4eOHYI0, BBIJEIATh CYILIECTBEHHbIE CBOWMCTBA (MPU3HAKU) (PU3MUECKUX
SIBIICHU;

ONUCHIBATh U3yUYEHHBIE CBOMCTBA TeNl U (U3UUYECKUE SBICHUS, UCIIONb3YS
¢usnyeckue BeIMUYMHBI (TEMIEpaTypa, BHYTPEHHSS SHEPTUsi, KOJIUYECTBO
TEIJIOTHI, yJeNbHas TEIUIOEMKOCTh BEIEeCTBa, YIelbHas TeIloTa
IUTaBIICHUS, yNelbHas TEIIoTa MapooOpa3oBaHus, yAeTbHAs TEIUIoTa
CrOpaHus TOIUIMBA, KOA(PQPUIMEHT TOJE3HOTO JEHCTBUS TEIUIOBOM



MalIuHbl, OTHOCUTEJIbHAS BIAXXHOCTb BO31yXa, JJIEKTPUUYECKUN 3apsi,
Cuja TOKa, 3JIEKTPUYECKOE HAaNpsLDKEHHE, CONMPOTUBIIEHUE MPOBOIHUKA,
yAEIbHOE  CONPOTUBIEHUE  BellecTBa, paboTa W MOIIHOCTh
JIEKTPUYECKOTO0  TOKAa), IPU ONHCAHUU IPABUIBHO TPaKTOBATh
(bu3HYEeCKUl CMBICT UCIOJIb3yeMbIX BEIIMYWH, 0003HAUYECHHS] U €IUHUIIBI
bu3MYEeCKUX BEIMYMH, HAXOAUTH (HOPMYJIbI, CBS3BIBAIOIIUE JaHHYIO
(U3HYECKYI0 BEJIMYMHY C JAPYTMMHU BEJIMYMHAMH, CTPOUTH TpaduKu
U3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITUUNH;

XapaKTEepHU30BaTh CBOWMCTBA TeJ, (PU3NYECKHUE SBIEHUS U IPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE IOJIOXKEHHUS MOJIEKYJISIPHO-KMHETHUYECKOW TEOpUHn
CTPOEHHs BEIIECTBA, NPHUHIMI CYNEPIO3ULNN IOJEH (HAa KaYECTBEHHOM
YPOBHE), 3aKOH COXpaHEeHUs 3apsiaa, 3akoH OMa JJid ydacTKa Lenu, 3aKOH
JIxoynsa—JleHna, 3aKkOH COXpaHEHUs DHEPIrUM, IPU OTOM [1aBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA W 3alHCHIBATh €r0 MaTeMaTHYECKOe
BBIPA)KEHUE;

O00BACHATH (U3MUECKUE TPOLIECCHl W CBOMCTBA TEN, B TOM YHUCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPUEHTHUPOBAHHOIO XapaKTepa: BBISBISATH
IPUYUHHOCIIEICTBEHHBIE CBSI3U, CTPOUTh OOBICHEHHE U3 1—2 JTOrMYecKHuX
IIaroB C OMOpod Ha 1—2 W3y4YEHHBIX CBOWCTBA (PU3MUECKHUX SIBICHUM,
(du3nYecKuX 3aKOHOB WJIM 3aKOHOMEPHOCTE;

pemaTth pacy€THbIE 3a7auyd B 2—-3 JEWCTBUS, MCHOJIb3YS 3aKOHBI M
dbopmyIibl, CBs3BIBAOIINE (PU3MUECKHE BEJIUYMHBI: HA OCHOBE aHaIM3a
YCIIOBHS 3a/ladyd 3allMChIBaTh KPAaTKOE YCIOBHE, BBISBIATH HEIOCTATOK
JaHHBIX JJI1  peLIeHWs 3ajaud, BbIOMpaThb 3aKOHBI U (HOPMYIIHI,
HEOOXOJUMbIE il €€ pelleHMs, MPOBOAUTH pacué€Tbl U CPABHUBATDH
MOJIyYeHHOE 3HaUeHHE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JTAHHBIMU;
pacno3HaBaTh NPOOJIEMBbI, KOTOPbIE MOXHO PpEIIUTh MPU MOMOIIU
¢u3NYECKUX METO/IOB, HCIONb3Yysl OMUCAHHE HWCCICIOBAHUS, BBIJACIATDH
IIPOBEPAEMOE IPEANOJIOKEHNE, OLICHUBAaTh NPABWIBHOCTH IOPSJIKA
MIPOBEJCHHUS HCCIEI0BaHUs, J€1aTh BBIBOIbI;

OPOBOJAUTH OMBITHl 1O HAOMIOACHUIO (PU3UYECKUX SBICHUM WM
(bu3HUEeCKUX CBOMCTB TeJ (KamUJUIAPHBIEC SIBICHUS, 3aBUCUMOCTD JaBICHUS
BO3/lyXa OT ero o0béMa, TeMIepaTrypbl, CKOPOCTH IMpoIlecca OCThIBAHUS U
HarpeBaHusl MPU M3IYYCHUM OT IBETa H3Iydarouied (MOoriomaroniei)
NOBEPXHOCTH, CKOPOCTh UCHAPEHUS BOJABI OT TEMIIEPATypPbl KUJIKOCTH U
IIOWAA €€ IIOBEPXHOCTH, OJJIEKTpU3alus TeJl W B3aWUMOJECHCTBUE
AIEKTPUYECKUX  3apsAI0B, B3aWMMOJICWCTBUE TIOCTOSHHBIX MArHHUTOB,
BU3YaNM3allMsl MAarHUTHBIX TIOJIEW TOCTOSIHHBIX MArHUTOB, JACHCTBUS
MarHUTHOTO TOJSl HAa MPOBOJHUK C TOKOM, CBOMCTBAa 3JEKTPOMArHMTa,



CBOMCTBa DJIEKTPOABUTATENII TOCTOSHHOIO TOKa): (opmynupoBaTh
IPOBEpPSAEMbIE MPEANOJIOKEHUS, COOMPATh YCTAHOBKY M3 MPEII0KEHHOTO
000pyI0BaHus, OMKCHIBATh XO/1 ONbITa U (POPMYITHUPOBATH BHIBOJIBL;
BBIIIOJIHATh ~ MpPAMBIE  HU3MEPEHHUS  TEMIIEpaTypbl, OTHOCHUTEIbHOU
BJIQXHOCTH BO3JyXa, CHJIbI TOKA, HAIIPSHKEHUS C HCIIOJIb30BAaHUEM
aHAJIOTOBBIX NPUOOPOB M JATYMKOB (PU3NUYECKUX BEIUYMH, CPABHHUBATh
pe3yJIbTaThl U3MEPEHUN ¢ YUETOM 3aJJaHHON a0COTIOTHON MOTPEIIHOCTH;
IPOBOJUTH MCCIEOBAHUE 3aBUCUMOCTH OAHOW (PM3HUECKON BEIUUYHHBI OT
IpPYroi C  HUCIIOJIb30BAaHUEM MPSAMBIX HW3MEPEHHH  (3aBUCHUMOCTH
CONPOTHUBJICHUS IPOBOJHMKA OT €ro JUIMHBL, IUIOIAAX IONEPEYHOTO
CEYECHMS U YIEIBHOIO CONPOTUBIICHUS BEIECTBA IPOBOJHUKA, CHJIBI TOKA,
UAYLIEr0 4epe3 MNPOBOAHMK, OT HANpsHKEHUS Ha  MPOBOJHHKE,
UCCJIEIOBAHUE TIOCJIEAOBATENIBHOIO M  MapajuIeJbHOTO  COEAMHEHUU
IPOBOJHUKOB): IUIAHUPOBATh HCCIEOBaHUE, COOMpAaTh YCTAaHOBKY H
BBINOJIHATh WU3MEPEHUs, Cilenysl MPEeAIO)KEHHOMY IUIaHy, (UKCHPOBAThH
pe3yibTaThl TMOJYYEHHOW 3aBUCUMOCTH B BHJIE€ TaOMUIl M TpauKOB,
JIeNaTh BBIBOJIbI 10 PE3YJIbTATAM MCCIIEOBAHUS;

IPOBOJUTh KOCBEHHbIE HW3MEPEHUsS (PU3NYECKUX BEIWYUH (yIeibHas
TEIUIOEMKOCTh ~ BEIIECTBa, COINPOTUBICHHE MPOBOAHMKA, paboTra W
MOIIIHOCTh 3JIEKTPUYECKOr0 TOKa): IJIAaHUPOBaTh H3MEPEHUs, cOOUpaTh
DKCIIEPUMEHTAJIbHYK YCTaHOBKY, CIENysl IPEIIOKEHHON MHCTPYKLIMH, U
BBIYKCIIATH 3HAUEHUE BEJIMYMHBI;

coOJr01aTh NMpaBUiia TEXHUKHA 0€30MaCHOCTH MPpU padoTe ¢ 1a00paTOPHBIM
000pyI0BaHUEM;

XapaKTepu30BaTh MPUHIUIBl JACHCTBUS HW3YYEHHBIX MNPHUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM Ha MX ONHCAHMS (B TOM YHCIIE:
CUCTEMA OTOIUIEHHUS JIOMOB, TMIPOMETp, HapoBasi TypOuHa, aMIEpMETp,
BOJIbTMETP, CUETUMK HJIEKTPUUECKOW HHEPrUHU, 3JIEKTPOOCBETUTEIIbHbBIE
npuOOpkI, HarpeBaTeIbHbIC ANEKTPONPUOOPHI (TPUMEPHI), HIEKTPUIECKUE
IPENOXPAHUTENH, HIEKTPOMATHUT, ANEKTPOJBUraTENb NOCTOSHHOIO TOKA),
UCIOJIb3Ysl 3HAHMS O CBOMCTBAaX (DPU3MUECKHUX SBJICHUNM U HEOOXOAHUMBIE
bu3nueckre 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOMCTBA M HM3MEpPUTEIbHBIC
npuOoOpsl MO CXeMaM M CXEMAaTUYHbIM pUCYHKaM (KMJIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUIPOMETP, ABUIATENb BHYTPEHHEIO
CropaHusi, 3JEKTPOCKOI, PEOCTaT), COCTABIIATH CXEMBbI JJIEKTPUYECKHX
Lenel ¢ MOoCIeN0BaTeNIbHBIM U NTapAJJIEbHBIM COCIMHEHUEM JJIEMEHTOB,
paznuyasi ycIOBHbIE 0003HAUEHUS JIEMEHTOB AEKTPUUECKUX LIETIEH;



OpPUBOAUTH  MpUMEphl  (HaxXoAWTh  HUHPOpPMALMIO O  [pUMeEpax)
IPAKTUYECKOTO MCMOJIb30BAHUS (DU3MUECKUX 3HAHMM B IOBCEIHEBHOMU
KU3HU I obecrieyeHus: 6€30MacHOCTH MPHU OOpallleHuu ¢ mpubopamMu u
TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHMS 3J0POBbSI U COOJIOJCHUS
HOPM 3KOJIOTUYECKOTO ITOBEJCHUS B OKPYIKAIOILEH CpeaE;

OCYHIECTBIISATh MOMCK HHpopManuu (U3HYECKOTO COJEp)KaHUs B
HNHTepHeTe, Ha OCHOBE WMEKOIIMXCA 3HAHUW U NOYTEM CpPaBHEHUSA
JOTIOJTHUTENbHBIX ~ MCTOYHUKOB  BBIACHATH  MH(POPMALMIO, KOTOpas
SIBJISIETCS] IPOTHUBOPEUYUBON MIIM MOKET OBITh HEIOCTOBEPHOM;
MCIIOJIb30BaTh MPHU BBINOJIHEHUH YYE€OHBIX 33JJaHUN HAYYHO-NOMYJIAPHYIO
JAUTEepaTypy (QPHU3MYECKOro COAepXaHHs, CIpPAaBOYHbIE MaTepuabl,
pecypcebl cetu HTEpHET, BiaseTh NpUEMaMH KOHCIEKTHUPOBAHUS TEKCTa,
npeoOpazoBaHusl UHPOPMALIMU U3 OJJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHbIE NMUCHBMEHHBIE M KpPAaTKHE YCTHBIE COOOUIEHUS,
0000mast wHOpMAIMI0O W3 HECKOJbKHX WMCTOYHUKOB (DU3UIECKOTO
COJIep)KaHusl, B TOM YHCIE MMYyOJUYHO MPEICTABIATh PE3YJIbTaTh
IIPOEKTHOW WJIM MCCIIEOBATEIBCKON NESATEIBHOCTH, IPU 3TOM I'PaMOTHO
UCIOJIb30BaTh W3YYEHHBIM TOHATUHHBIM ammapar Kypca (U3HKH,
COMPOBOXK/IATh BHICTYIUICHUE MPE3EHTAIUEN;

OpU BBITIOJHEHUN YYEOHBIX TPOEKTOB M HCCIEAOBAaHUN (DU3MUECKUX
IPOLIECCOB paclpeeiaiTh OOS3aHHOCTH B TPYNIE B COOTBETCTBUU C
IIOCTABJICHHBIMH 33Ja4aMH, CICAUTH 32 BBIIIOJHEHHUEM IUIaHA JEHCTBUN U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OLICHMBAaTh COOCTBEHHBIM BKJIAJ B
JEeATENbHOCTh I'PYNIbl, BHICTPAUBAaTh KOMMYHHUKATUBHOE B3aMMOJICHCTBHE,
IPOSIBIISSt TOTOBHOCTH pa3peniaTb KOH(DIUKTHI.

K xoniy oOydenus B 9 kijiacce npeMeTHbIC pe3yJbTaThl HA 0a30BOM ypOBHE
JOJIKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOIIUXCSI YMEHUI:

UCIIONB30BaTh TMOHSTHUS: CHUCTeMa OTcY€Ta, MaTepualibHasi TOYKa,
TPAeKTOpHUsI, OTHOCUTEILHOCTh MEXAHWYECKOrO ABWXKEHUS, AedopMarius
(ympyrasi, mjiacTuyeckas), TPEHHE, LEHTPOCTPEMUTEIBLHOE YCKOpPEHHE,
HEBECOMOCTh U TEPErpy3KH, LIEHTP TAKECTH, aOCOIIOTHO TBEPAOE TeEJo,
HEHTP TSHKECTH TBEPAOTO Teja, paBHOBECHE, MEXaHUYECKHE KOJeOaHus U
BOJIHBI, 3BYK, WH(pPa3ByK U yJIbTPa3BYK, JJICKTPOMArHUTHBIE BOJIHBI,
IIKajga 3JEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U JATHHO30PKOCTbD,
CHEKTPBI UCITyCKAaHUS U TIOTJIONIeHUs, anb(da, 6eTa- U raMmma-u3IydeHus,
U30TOMIBI, SIJICPHAS] DHEPTETHKA;

pazinyarh SBJICHUS (PAaBHOMEPHOE M HEPABHOMEpPHOE MPSMOJIMHEHHOE
JBI)KEHUE, PABHOYCKOPEHHOE MPSIMOJIMHEHHOE [IBH)KEHUE, CBOOOJHOE
NaJieHUE TeJl, PABHOMEPHOE JBUKEHHE MO0 OKPYKHOCTHU, B3aUMO/ICHCTBUE



TE€J, PEAaKTUBHOE JBM)KEHUE, KOoJieOaTelIbHOE ABM)KEHHE (3aTyXaroliue u
BBIHY’KJICHHbIE KOJI€OaHUsI), PE30HAHC, BOJIHOBOE IBUKEHHUE, OTPAXKEHUE
3BYKa, NPSIMOJIMHEHMHOE paclIpOCTPAHEHUE, OTPAKEHHE U MPEIOMIICHUE
CBETa, MOJHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3JIOKEeHHE OeI0ro CBeTa B
CHEKTP M CJOXXEHHE CHEKTPaJbHbIX IIBETOB, JHUCIEPCHs CBeETa,
€CTeCTBEHHasl PaJMOAaKTUBHOCTb, BO3HUKHOBEHHME JIMHEHYATOrO CIEKTpa
U3JTyYEHHsI) 0 OMMCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OMBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UUECKOE SBJICHHE;

pacno3HaBaTh MNPOSBICHHE HW3YYEHHBIX (U3MYECKUX SABJICHHA B
OKpyXaromeM Mupe (B TOM uyucie (u3nuecKue SBICHUS B MPUPOIE:
IPWINBBI U OTJIMBBI, IBHKEHNE IUIaHEeT COJIHEYHON CUCTEMBI, PEaKTUBHOE
JIBUKEHHE JKUBBIX OPraHU3MOB, BOCIPUATHUE 3BYKOB JKHBOTHBIMHU,
3eMJIETPSICEHUE, CEHCMUYECKHE BOJHBI, LyHAMHU, 3XO, I[BE€Ta Tell,
ONTHYECKHUE SIBJIECHUS B IMPUPOJIE, OMOJOTMYECKOE IEHCTBHUE BHIMMOIO,
yIbTPapUOJIETOBOIO M PEHTTEHOBCKOTO U3Iy4Y€HHUH, €eCTeCTBEHHBIN
pPaZAMOaKTUBHBIN (OH, KOCMUYECKHE JIy4d, PAJUOAKTUBHOE W3IIyUECHUE
OPUPOAHBIX MHUHEPANOB, JEUCTBHE pPAJAMOAKTUBHBIX U3Iy4YeHUH Ha
OpraHu3M 4YEJIOBEKa), MPU 3TOM MEPEBOJIUTH MPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIJCNATh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PU3MUECKHX
SIBIICHUI;

ONUCHIBATh U3yUYEHHBIE CBOMCTBA TeJl U (PU3UUECKUE SIBJICHUS, UCIIONb3YSI
¢u3nyueckue BeNUYUHBI (CpelHssl U MIHOBEHHAass CKOpPOCTh Teja MpHU
HEPAaBHOMEPHOM JIBU)KEHUH, YCKOPEHHE, NEpPEMEIICHHE, NMyTh, YrioBas
CKOpPOCTb, CHJIa TPEHUsS, CHJIa YIPYTOCTH, CHJIa TSDKECTH, YCKOPEHUE
CBOOOJHOrO TMajJeHUsl, BEC Tejla, HMIIYJIbC Tela, HMIIYJIbC CHIIbI,
MEXaHW4YecKass pabdoTa M MOIIHOCTb, NOTEHLUANbHAs HHEPrusi Tena,
NOJHATOrO HAJl MOBEPXHOCTHIO 3€MJIM, MOTEHIUANIbHAS SHEPrus CKaTON
NPY>KUHBI, KHHETHYECKash DSHEpPrus, IIOJIHAsI MEXaHWYecKas »JHEeprus,
NEepUOJ U 4acToTa KojeOaHuM, IJIMHA BOJHBI, TPOMKOCTh 3ByKa U BBICOTA
TOHA, CKOPOCTb CBETA, MOKAa3aTelb MPEJIOMIICHUS Cpefbl), IPU ONUCAHUU
NPaBUJIBHO TPaKTOBaTh (DU3UYECKUN CMBICI HCIOJIb3YEMbIX BEJIHYUH,
0003HaueHUd W €AUHUIBl (PU3UYECKUX BEJIMYMH, HAXOIUTh (HOPMYIIbI,
CBSI3BIBAIOIINE JAaHHYIO (PU3WYECKYIO0 BETUYMHY C JPYTMMH BEIMYUHAMH,
CTPOUTH IpaQUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIUYUH;
XapaKTepu30BaTh CBOMCTBA Ted, (U3NYECKUE SBICHUS M IPOIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHHs SHEPIHM, 3aKOH BCEMHUPHOTO TATOTEHUS,
IOPUHLUIT CYNEpPHO3ULUN CHJI, IPUHLHUI OTHOCUTENbHOCTH [anunes,
3aKkoHbl HbIOTOHA, 3aKOH COXpaHEHUS UMITYJIbCA, 3aKOHbl OTPAXKEHUS U
IPEJIOMJIEHUS CBETA, 3aKOHBI COXPAaHEHUS 3apsJ0BOr0 U MaCCOBOTO YMCET



NP SJACPHBIX PEAKIHSIX, MPU ITOM JaBaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA M 3alMChIBaTh €r0 MaTEMAaTUYECKOE BbIPAKEHUE;

OOBACHATh (U3NYECKUE MPOLECChl U CBOMCTBA TeJ, B TOM YHUCIE U B
KOHTEKCTE CHUTYyaIlii MPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBISBIATH
NPUYUHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTHYECKUX
[IaroB C OMOpPOM Ha 2—3 W3YYEHHBIX CBOWCTBAa (PU3UUECKHUX SBIICHUH,
($u3nYecKuX 3aKOHOB WJIM 3aKOHOMEPHOCTE;

pemate pacu€THble 3a7add (OmUparomMecs Ha cUcTeMy H3 23
ypaBHEHUI), UCTOJB3YS 3aKOHBI U (POPMYJIbI, CBSI3bIBaIOLINE (pU3nUecKue
BEJIMYMHBI: HA OCHOBE aHajgu3a YCIOBUS 3a/Jadd 3allHdChIBaTh KpPaTKOE
YCIIOBHUE, BBISBIATH HENOCTAIOIINE WM HW30BITOYHBIC JAaHHBIE, BHIOMpATh
3aKOHBI U (POPMYJIbl, HEOOXOAUMBIE JJIsl PEIICHUs, TPOBOJUTH PACUETHI U
OLICHMBATh  PEAIUCTUYHOCTh IIOJIyYEHHOTO 3HAa4eHHs  (U3NYECKOU
BEJIMYUHBI;

pacmo3HaBaTh MPOOJEMBbI, KOTOpPbIE MOXKHO pEIIUTh NPU ITOMOIIA
(¢u3NYEeCKUX METOMOB, HCIOIb3Yysl OMUCAHHE HCCIEIOBAaHUS, BBIICIATH
IpOBEPSIEMOE  MPEANOJOKEHUE, OLEHUBATh IPaBUIIBHOCTh IOpsIKa
NPOBEJCHUSI  MCCIICJIOBAHMS, JIeNaThb BBIBOABI, HHTEPIPETHPOBATH
pe3ynbTaThl HAOMIOACHUI U OIBITOB;

OPOBOAUTH OMBITHl 1O HAOMIOACHUIO (PU3UYECKUX SBICHUM WM
¢u3nyeckux CBOWCTB Ted (M3ydyeHHE BTOporo 3akoHa HbloToHa, 3akoHa
COXPAHEHHUs HSHEPruM, 3aBUCUMOCTb IEpHOJa KOJIEOaHUM MpPY>KUHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT
aMILTUTYAbl MaJbIX KOJeOaHUU, MPSIMOJIMHENHOE pacCIpOCTPAaHEHUE CBETA,
pasnokeHue Oeoro cCBeTa B CHEKTP, U3yUYCHHUE CBONCTB M300paKEHUS B
IUIOCKOM 3€pKajie M CBOMICTB H300pa)k€HUs MpeaMeTa B coOuparouieit
JUH3€, HAOMIOJEHUE CIUIOIIHBIX M JIMHEHYaThIX CIEKTPOB H3JIyYEHUs):
CaMOCTOATENIbHO  COOMpaTh YCTaHOBKY M3 M30BITOYHOrOo Habopa
o00OpyIOBaHUsA, ONHUCHIBATH XOJA  ONbITA W  €ro  pe3yJbTaThl,
(GopMyIUpOBATH BBIBOJIBI;

IPOBOAUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX U3MEPEHUM, OMpeesiss
CpeHee 3HAaYeHHE U3MepsieMOM BeIUYMUHBI ((POKYCHOE pacCTOSIHHUE
coOuparoiieid JIMH3bI), OOOCHOBBIBATH BBIOOpP cmoco0a H3MEpeHUs
(M3MepUTeNbHOTO Mprdopa);

OPOBOANUTH HCCIEAOBAHUWE 3aBUCHUMOCTEH (DU3MUECKHX BEIUYHH C
UCIIOJIb30BAaHUEM NPSAMBIX HM3MEPEHUN (3aBUCUMOCTb IyTH OT BPEMEHH
IpU PaBHOYCKOPEHHOM JBW)KEHUHU 0€3 HayalbHOM CKOPOCTH, NEpHoia
KOJIe0aHUIT MaTeMaTH4YeCKOTr0 MasTHUKA OT JJUHBI HUTH, 3aBHCHUMOCTH
yria OTpakKeHHsI CBETAa OT yrja MaJeHus U yrjla NpeJoMIICHHs OT yria



najcHus): IUIAHUPOBATh HMCCICIOBAHUE, CAMOCTOSTEIBHO COOMpaTh
YCTaHOBKY, (UKCHpPOBaTh pe3yJbTaThl IMOJYYEHHOH 3aBHCHMOCTHU
bu3nYecKuX BEIWYMH B BUIC TaOMWIl U TpadUKOB, AENIaTh BBIBOJBI IO
pe3yibTaTaM UCCIIEI0BaHNUS,

MPOBOJUTh KOCBEHHBIC W3MEPEHUS (HU3UYECKUX BEIUYHMH (CpeaHss
CKOPOCTb M YCKOpPEHHE Tejla TpPH PaBHOYCKOPEHHOM JIB)KCHUH,
YCKOpPEHHE CBOOOJIHOTO MaJeHUsI, KECTKOCTh MPYXKHUHBI, KOIPPUIIUEHT
TPEHUS CKOJBKCHUS, MEXaHWYeCKas padoTa W MOIIHOCTh, YacTOTa M
nepuosl KOJIeOAHWH MaTeMaTHYeCKOTO | TMPYXKUHHOTO MAasSTHUKOB,
OonTHYECKass Cuia coOuparomiell JHH3bI, PaTuOAKTUBHBIA  (HOH):
IUTAaHUPOBATh HM3MEPEHUs, COOMPATh SKCIMEPUMEHTAIBHYIO YCTAaHOBKY M
BBINIOJIHATh U3MEPEHUS, CIENysl MPEeJI0KEHHON UHCTPYKIMHU, BBIYUCIATH
3HAYEHWE BEIIMYMHBI U aHAJTU3UPOBATH MOTYUYEHHBIC PE3yJIbTATHI C YIETOM
3aJIaHHOM TIOTPENTHOCTH U3MEPCHUIA;

coO01aTh MpaBuUiia TEXHUKHA 0€30MaCHOCTH TP paboTe ¢ JabopaTOpHBIM
000py0BaHUEM;

paznuyaTh OCHOBHBIE NPHU3HAKM M3YYCHHBIX (U3MUECKUX MOJICIICH:
MaTepualibHasi TOYKa, aOCONIOTHO TBEPAOE TENO, TOUYEYHBIM HCTOYHHUK
CBeTa, JIy4d, TOHKas JIMH3a, IUIAaHETapHas MOJENIb aToMa, HYKIIOHHas
MOJIeNTb AaTOMHOTO SI/IPA;

XapaKTepU30BaTh MPHUHIUIBI  JEWCTBHUS H3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOMl Ha X omnucanus (B TOM YHCIIE:
CIIUJOMETp, JaTYUKH TIOJIOKCHHUS, PACCTOSHUS M YCKOPCHHS, pakKera,
9XOJO0T, OYKH, Tepuckom, Qoroanmapar, ONTHYCCKAE CBETOBOJIBI,
CIIEKTPOCKOTN, JO3UMETp, Kamepa BuibcoHa), HUCHONB3ys 3HAHUS O
CBOMCTBax (U3MUECKUX SBICHUW W HeoOXxoaumble (HU3HUUECKUE
3aKOHOMEPHOCTH;

WCIIOJIB30BATh CXEMbI U CXEMAaTUYHBIC PUCYHKH M3yYCHHBIX TEXHUUYECKHX
YCTPOWCTB, M3MEPHUTEIBHBIX MPUOOPOB M TEXHOJOTHYECKUX IPOIIECCOB
OpU PEHICHUH YYeOHO-TIPAKTUYECKUX 3a7a4, ONTHYECKUE CXEMBI s
MOCTPOEHUS U300PAKEHUI B INIOCKOM 3€pKajie U cCOOMparouiei JIMH3E;
NPUBOJUTH  MPUMEpPHl  (HaXOAWTh  HMHPOPMANMIO O  MpUMEpax)
MPAKTUYECKOTO HWCIOIb30BaHMs (U3UYECKUX 3HAHWA B IOBCEIHEBHOU
KU3HH JJ1s1 oOecriedeHnsi 6€30MacHOCTH MPU OOpaIeHuu ¢ MpudopamMu u
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHECHHS 370pPOBbSI M COOJIOJCHUS
HOPM SKOJIOTUYECKOTO MOBEJCHUS B OKPY’KaIOIIEH Cpejie;

OCYIIECTBIATh TMOWUCK WHGOpMAUU  (DHU3UYECKOTO COACP)KAHUS B
HuTepHeTe, caMOCTOSTENBHO (DOPMYIHPYSI TOUCKOBBIN 3aPOC, HAXOAUTH



NyTH ONpEC/ICHUs JOCTOBEPHOCTH IMOJIyYCHHON MH(OpPMAIIMK Ha OCHOBE
UMEIOIIUXCS 3HAHUN U JIONOJHUTEIIbHBIX HCTOYHUKOB,;

UCIIOJIb30BaTh MPH BBIMIOJHCHUN YYCOHBIX 3aJlaHUil HAYYHO-TIOMYJISIPHYIO
JaUTEepaTypy  (QU3MYECKOro  COJACpKAHHUS, CIPABOYHBIC MaTepUalbl,
pecypcbl ceTu MHTEepHET, BIaaeTh NpuéMaMu KOHCIICKTUPOBAHHUS TEKCTa,
npeoOpa3zoBanus HHPOPMAIIUN U3 OJHOU 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBCHHBIC MUCHMEHHBIC M YCTHBIC COOOIICHHS HAa OCHOBE
UHPOPMALIMK W3 HECKOJIbKMX HCTOYHHUKOB (DU3MUYECKOrO COJepIKaHus,
yOJIMYHO TPECTABIATh Pe3y/IbTaThl IPOSKTHON MIIM MCCIIEA0BATEIbCKOM
JNCATCILHOCTH, TP 3TOM TPaMOTHO  HCIOJb30BaTh  W3YYCHHBIN
NMOHATHWHBIM armmapaT HW3ydaeMoro pasjeia (QU3UKH W COMPOBOXKIATH
BBICTYIUICHHE TPE3CHTAIlMei C yd4E€TOM OCOOCHHOCTEH ayJUTOPHH
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosnyecTBo yacoB DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3esioB U TeM (uudposbie)
Kourpoabubie | IlpakTnyeckue
n/n IPOrpamMMBblI Bcero o0pa3oBare/ibHbIE
padoThI padoThI
pecypchbl

Paznen 1. ®u3nka u e€ poJib B NO3HAHUHN OKPY:KaI0IIero Mupa

1.1 dusuka - Hayka 0 IpuUpoIe 2 bubnmorexa [IOK
) Y pHpoZ https://m.edsoo.ru/7f416194
Bu6nunoreka [JOK
1.2 o 2 1
HBHHCCIHE BEHHHIHET https://m.edsoo.ru/7f416194
1.3 EctecTBeHHOHAYYHEIN METO ITIO3HAHUA 2 1 buGnnorexa [IOK
) y A https://m.eds00.1u/7f416194
Uroro no pazneny 6

Pa3pnen 2. IlepBoHaya/IibHbIE CBEICHUS O CTPOCHUM BelllecTBA

2.1 CTtpoecHUeE BeltecTBa 1 bubmorexa OK
’ p B https://m.edsoo.ru/7f416194
9 JBr>KeHHE 1 B3aUMOJICHCTBUE YaCTHI] ) 1 bubmmoreka [IOK
’ BEIIECTBA https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
2.3 ArperatHble COCTOSIHHS BEISCTBA 2
p . https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Paznen 3. /IBukeHue U B3auMoaeicTBUE Tel
buo OK
3.1 Mexannueckoe IBHKEHHE 3 nosmorexa Il

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

32 Huepnusi, macca, IOTHOCTD 4 1 bubmnoreka LIOK



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

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

bubnuoreka [JOK

33 Cuia. B 14 2
118, BHIBL CiT https://m.edsoo.ru/7f416194
Uroro no pazneny 21
Paznen 4. /laBjienne TBEPABIX TeJl, :KUAKOCTENH U ra30B
41 [asnenue. [lepenaua naBneHus TBEPABIMU 3 bubnnorexa [IOK
’ TelIaMH, )KUJKOCTIMHU U ra3aMu https://m.edsoo.ru/7f416194
but6mmoreka [IOK
4.2
Jlapnenue xKukocTH > https://m.edsoo.ru/7f416194
but6mmoreka [IOK
4.3 ATmOCHEpHOS NaBNCHHC 6 https://m.edsoo.ru/7f416194
44 JlelicTBUE )KUAKOCTH Y ra3a Ha IOrpyKEHHOE 7 3 bu6muoreka LIOK
) B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Paznen 5. Pa6ora 1 MOIIHOCTDH. DHEPrust
bubmnoreka IIOK
1 P 1
> a60Ta M MOIIHOCTS 3 https://m.edsoo.ru/7f416194
bubmnoreka IIOK
5.2 11 5 1
POCTBIC MEXAHHSMBT https://m.edsoo.ru/7f416194
Bbubnuoreka [JOK
>3 Mexanuteckas JHepria 4 ! https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12



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

8 KUIACC

Kosaun4yecTBo yacoB JJIeKTPOHHBbIE
HaumeHoBaHMe pa3aesioB H TeEM (uudposbie)
Ne i/ Konrtpoabubie | IIpakrnueckue
NPOrpaMMbIl Bcero o0pa3oBare/ibHbIE
padoThI padoThI
pecypcbl
Pa3pen 1. TenyioBuIe ABJICHUS
1.1 CtpoeHue 1 CBOMCTBA BEIIECTBA 7 bubmmorexa LIOK
) ™ B https://m.edsoo.ru/7f4181ce
bu6nuoreka [JOK
1.2 Teruoseie mporecce! 21 ! > https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3zpen 2. DiaekTpryecKue 1 MATHUTHbIE SIBJICHUS
71 DNeKTpUYECKUE 3apsbl. 3apsKEHHBIC Tella 7 | bubnmnoreka [IOK
’ U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
. . bu6nmoreka [JOK
22 IToCTOsIHHBIN ANEKTPUIECKUI TOK 20 2 7 httos://m.edsoo.ru/ 7418 1 ce
bu6nmoreka [JOK
2. M 1 1.
3 ATHHTHPIC ABICHILT 6 > https://m.edsoo.ru/7f4181ce
bubnnoreka IIOK
24 4
DICKTPOMArHHTHAA HHYKLIA https://m.edsoo.ru/7f4181ce
Uroro no pazneny 37
PezepBHOE Bpemst 3
OBHIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 14.5



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

9 KUIACC

Kosaun4yecTBo yacoB JJIeKTPOHHBbIE
HaumeHoBaHMe pa3/e/ioB H TEM nudpoBbIie
Ne i/ P Konrpoabusie | IIpakrnyeckue (pp )
NMporpaMmbIl Bcero o0pa3oBare/ibHbIE
padoThI padoThI
pecypcbl
Pa3zgen 1. Mexannuyeckue sIBJICHUS
11 MexaHH4eCcKOe IBHKEHHE U CIIOCOORI €0 10 1 bubnuoreka [JOK
' OTHUCaHUS https://m.edsoo.ru/7f41a4a6
bubmmoreka [IOK
1.2 B3anmoneiictBue Te 20 1 3
HMOACHETBHE TE https://m.edsoo.ru/7f41a4a6
bubnuoreka [JOK
1.3 3 10 3
AKOHB! COXPAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 40
Paznen 2. Mexannuyeckne KoJ1e0aHUs U BOJIHbI
bubmmoreka [{OK
2.1 M 0 7 3
CXAHITHECIUE KOTIEDAIA https://m.edsoo.ru/7f41a4a6
bu6nuoreka [JOK
2.2 MexaHn4eCKHe BOJIHBL. 3B 8 1 3
th https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3jen 3. DineKkTpoMarHuTHoOE M0JIE M JIEKTPOMATHUTHBIE BOJIHbBI
31 DNeKTpOMarHuTHOE MoJie U 6 ) bubnmnoreka [IOK
' 3JIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 6
Paznen 4. CBeToBbIE sIBJIEHUSI
4.1 3aKOHBI pacrpoOCTPaHEHHUS CBETA 6 2 bubmuoreka [IOK



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

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

bu6nunoreka [JOK
4.2
JIunH3b1 1 onTUyeckue npruOopsl 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
4. P 2
3 a3JI0’KeHUE OEJIOT0 CBETA B CIIEKTP 3 httos://m.edsoo.rw/7#4 ladat
Htoro no pazaeny 15
Pa3zgen 5. KBanToBbIe sIBJIeHUS
Bbu6nuoreka [JOK
5.1 Hcnyckanue v morjiomeHue CBeTa aToMoM 4 1 hitos://m.edsoo.rw/7f4 1 ada6
bubnnoreka IIOK
32 (TpociiHe aTOMHOIO A1pa 6 ! https://m.edsoo.ru/7f41a4a6
bu6nuoreka [JOK
33 FLAepHEIE peaKiuiH ’ ! https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pasnea 6. IloBTopuTe/bHO-00001AI0IINI MOYJIb
6.1 [ToBTOpeHME 1 0600IICHIE CONEPKAHUS 9 ) bubnuoreka [JOK
’ Kypca ¢pu3uku 3a 7-9 xnacc https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 9
OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27



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




INHOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne

n/n

Tema ypoka

KoanuecTBo yacoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTH4eckne
padoThI

Jlara
U3y4eHust

DJIEeKTPOHHbIE
nupposbIe
oOpa3oBare/ibHbIE

pecypchbl

®dusuka — HayKa 0 IPUPOJE.
SIBnenus npuponsl. Puznueckue
SBJICHUS

MexaHndeckue, TEIIOBEIC,
ANEKTPUYECKHUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBJICHUS

Ddusnueckue BeITUINHBI U UX
U3MEpCHUE

Ypoxk-uccnenoanue "N3mepenue
TEMIEPATyphl PU TOMOIIH
KUJKOCTHOTO TEPMOMETPA U TaTUHKA
TeMneparypsl”

Kaxk ¢usuka u npyrue ecTeCTBEHHbIE
HayK{ U3Y4aroT MPUPOJTY.
EcrecTBeHHOHAaY4YHBIN METOT
no3Hanus. Onucanue GU3nIecKux
SIBJIEHHH C IIOMOILIBIO MOJIeJIei

bu6nuoreka [IOK
https://m.edsoo.ru/ff09f72a

VYpok-uccnenoanue "[IpoBepka
TUIOTE3bI: JAIBHOCTH MOJETA IIapHKa,
MyIIEHHOTO TOPU30HTAIILHO, TEM
OoJibliie, yem OoJIbIle BhICOTA MycKa'



https://m.edsoo.ru/ff09f72a

Crpoenue BeniecTBa. ONbITHI,

7 OKa3bIBAIOIINE JUCKPETHOE CTPOECHUE bubnnorexa [IOK
A HHe MCKp p https://m.edsoo.ru/ff09fe0a
BEILECTBA
8 JIBM>KeHHE YacTHIl BEIICCTBA bubnnorexa [IOK
https://m.edsoo.ru/ff0a013¢e
Vpok-uccienoBanue «OnbITH 11O
9 HAOII0/ICHUIO TEIIOBOTO PACIIUPEHHUS
ra3oBy»
10 ArperaTHble COCTOSTHUSI BEIIIECTBA
B3aumocBs3b Mex1y cBOMCTBAMU
BEILIECTB B PA3HBIX arperaTHbIX
1 COCTOSTHHSIX B KX bubnuorexa [JOK
aTOMHOMOJICKYJISIPHBIM CTPOECHHUEM. https://m.edsoo.ru/ff0a0378
Oco0EHHOCTH arperaTHbIX COCTOSTHHM
BOJIBI
Mexanunueckoe OBMKEHHUE.
12 PaBHoMepHOE 1 HEpaBHOMEPHOE buGnnorexa [IOK
p p p https://m.edsoo.ru/ff0a05¢c6
TIBIDKEHIE
Bbubnunoreka [IOK
13 Ckopoctb. EnuHUIEI CKOpOCTH
p A H p https://m.edsoo.ru/ff0a079¢
14 Pacuet myTu U BpeMEHU ABUKEHUS Bubmorexa OK
y P g https://m.edsoo.ru/ff0a0ac4
HNueprug. 3aKoH HHEPLIIU.
15 B3aPII)MOﬂeﬁCTBHe TeJ‘IpKaK OpuYrHa bubnnorexa [IOK
p https://m.edsoo.ru/ff0a0c10
W3MEHEHUSI CKOPOCTHU JABUKEHUS Tell
16 [InmoTHOCTH BeniecTBa. Pacuet macchbl bubmuoreka [IOK
1 00BbEMa TeJa 10 €r0 INIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaGopatopHas pabota «OmnpeneneHue



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee

IIJIOTHOCTH TBép)lOl" O TCJIa»

Pemenue 3amay o reme "I1OTHOCTE

but6mmoreka [IOK

18 BelecTna" https://m.edsoo.ru/ff0al23c
Cuna xak xapakTepuCTHKa
19 B3auMoiercTBus Tei. Cuta
ynpyrocti. 3akoH ['yka
JlaGopaTtophas pabota «3yueHue
20 3aBUCUMOCTH PaCTSKCHUS
(medopmariun) Npy>KUHBI OT
IIPWIOKEHHOM CHIIBD)
21 SBnenue Tsarorenus. Cuna TSHKECTH
CBs13b MEX]1y CHJION TSXKECTH U
22 Maccoii Tena. Bec tena. Pemenne bubmmorexa [IOK
https://m.edsoo.ru/ff0al 778
3agad4 mo reMe "Cuia tsokectd"
” Cuna TspKecTH Ha JpyIruX IUIaHeTax. bu6nuoreka [IOK
DuU3NYECKUE XapaKTEPUCTUKH IIJIAHET https://m.edsoo.ru/ff0al1502
bubmnoreka IIOK
24 Msweperme e, Jntamomerp https://m.edsoo.ru/ff0al8cc
bu6mmorexa [IOK
25 Bec rena. Hepecomocts https://m.edsoo.ru/ff0al1778
CIio’)keHue JBYX CHJI, HAlIPaBJIECHHbBIX
26 10 OJTHOM Hpﬂ}lidoﬁ. ’ bubmorexa TIOK
. https://m.edsoo.ru/ff0ala70
PaBHOAelCTBYIOIAS CHIT
27 Penrenue 3amad mo teme
"PaBHoelicTBYIOIIAS CUT"
73 TpeHue CKOJIbKEHUS U TPEHUE ITOKOS. bu6nuoreka LIOK
Tpenue B mpupoae U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 JlaGopaTtopHnas pabota «l3ydeHue bubmmoreka [IOK



https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c

3aBUCUMOCTH CHJIBI TPEHUS
CKOJIBXXCHUA OT CUJIbI AaBJICHUA U
XapakTepa COMPUKACAIOLINXCS
MTOBEPXHOCTEN»

https://m.edsoo.ru/ff0alcc8

Pemenune 3amad Ha OIMPECACIICHUC

30 PaBHOACHCTBYIOIIEH CHJIIBI
Pemenue 3aiau o temam: «Bec

31 tenay, «I padpudeckoe n3o0pakeHne bubnnorexa [IOK
cuny, «Cuibly, « PaBHOIEHCTBYOTIIAS https://m.edsoo.ru/ff0alde0
CHID»

KonTponbhas paboTa 1o remam:
«MexaHn4deckoe IBIKeHue», «Macca,

32 IUIOTHOCTBY, «Bec Temay,
«I"paduueckoe U300pakeHUE CUID»,
«Cunbn»

3 Hasnenue. CiocoObl yMEHBIIICHUS U bubnmoreka [IJOK
YBEIUYEHUS IaBICHUA https://m.edsoo.ru/ff0a20a6
JlaBneHue raza. 3aBUCUMOCTh

34 JlaBJIEHM ra3a oT 00bEMa, Eubmaorexa [IOK
e — https://m.edsoo.ru/ff0a2376
Ilepenaua naBiaeHus TBEPALIMU

35 TeJ'II;.MI/I, SKUIKOCTSIMHU U faSaMI/I. 3akoH bubnnorexa LHOK

https://m.edsoo.ru/ff0a25b0
ITackans

36 JlaBlieHHE B KUJIKOCTH U Ta3e, bubmuorexa [JOK
BBI3BAHHOE JICHMCTBUEM CHUIIBI TSKECTHU https://m.edsoo.ru/ff0a2718

37 Pemenue 3amau no treme «/laBnenue B butmmoreka [IOK
JKHIKOCTH U rase. 3akoH Ilackams https://m.edsoo.ru/ff0a2826

38 Coob1maronmecs: cocy bl bubnuoreka [IOK



https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826

https://m.edsoo.ru/ff0a2970

bu6nuoreka [JOK

39 I'mapaBinnyeckuii mpecc
P P https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [IopmaeBoit
SKUJIKOCTHBIM HacoC
Atmocdepa 3emmn. [Ipuannsb
CYIIIECTBOBAHUS BO3IYIIIHOMN
41 O}éOHO‘IKI/I 3emMitn 3aB};ICI/IMOCTL bubmorexa TIOK
' https://m.edsoo.ru/ff0a2b5a
aTMoc(epHOro 1aBIeHUS OT BBICOTHI
HaJl YPOBHEM MOpS
but6mmoreka IIOK
42 Bec Bo3nyxa. AtmMochepHoe 1aBiIcHUE
BO3AYX TMOC()epHOE 1aBICHN https://m.edsoo.ru/ff0a2bs5a
43 W3mepenne aTMochepHOro TaBICHUS. bubnnorexa [HIOK
OI1bIT TOppHLIC_]‘I_]‘II/I https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTH aTMOC(HEPHOTO
44 aBJICHHSI OT BBICOTHI Ha OBHEM bubmmorera TIOK
A AYP https://m.edsoo.ru/ff0a2fc4
Mopst
45 Bapomertp-anepouns. AtmochepHoe bub6mmoreka LIOK
JIaBJICHUE HA PA3JIMYHBIX BBICOTaX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amad mo teme
"ATmocdepHoe naBineHue"
JlelicTBrE )KMAKOCTH U ra3a Ha
47 MHOTPY>KEHHOE B HUX TEJIO bubmorexa [OK
py ’ https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlaboparopHnas pabota «Onpenenenue
43 BBITAJIKUBAIOIIEH CHJIBI, bubmmoreka [IOK

JICUCTBYIOILIEH HA TEJIO, IIOTPYKEHHOE
B JKHUJIKOCTB)»

https://m.edsoo.ru/ff0a33fc



https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc

JlaGopatopHas paboTa 1o Teme
«HccnenoBanue 3aBUCIMOCTH Beca

bubnuoreka [JOK

¥ TeJa B BOJIE OT 00bEMa MOTPYKEHHOM https://m.edsoo.ru/ff0a3514
B KUJKOCTb YacCTH TeJIa»
bu6nuoreka [IOK
50 [1naBanue ten https://m_edsoo.ru/ff0a3a96
JlaGopaTopHnas pabota
51 "KoHCcTpyupoBaHue apeoMeTpa Uiu
KOHCTPYHPOBAHUE JIOJKU U
onpezaesneHue € rpy30rnoabEMHOCTH"
Pemenue 3anay no remam: «IlnaBanue
5 cynoB. Bo3ayxomiaBanuey, bubnmnoreka [IOK
«JlaBneHue TBEPABIX TEN, JKUIKOCTEU https://m.edsoo.ru/ff0a3654
Y Ta30B»
bubnunoreka [IOK
>3 Mexanrieckas pabora https://m.edsoo.ru/ff0a3{82
bu6nuoreka [IOK
>4 MomHOCTS. EAMHHIIE! MOIHOCTH https://m.edsoo.ru/ff0a3{82
VYpok-uccnenoanue "Pacuér
55 MOILIHOCTH, Pa3BUBAEMOH IIpH
HoabEME 10 JiecTHHIE"
56 [IpocTbie MexaHU3MBI. Poryar.
PaBHOBeCHE cuil Ha peryare
KontponbHas pabora no teme
57 «/JlaBieHHEe TBEPABIX TEN, KUAKOCTEN
u razoBy / Becepoccuiickas
poBepoyHas pabora
58 PeseprHblit ypok. Pabota ¢ Tekctamu bu6mmoreka LIOK

1o teme «JlaBneHue TBEPABIX Tell,

https://m.edsoo.ru/ff0adffe



https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a4ffe

YKUJKOCTEHN 1 Ta30B» / Beepoccwuiickas
npoBepoyHas paboTa

Pbruaru B TexHUKe, OBITY U IPUPOJIE.
JlaGopatopHas paboTa

bu6mmoreka [IOK

59 . 0.5
«HccnenoBanue ycloBUN PaBHOBECHS https://m.edsoo.ru/ff0a478e
pblyara»

60 Pemenue 3amgad mo TeMe «Y CIOBUS bubmnoreka IIOK
paBHOBECHS pblUara» https://m.edsoo.ru/ff0a48a6
KoaddunmeHT none3Horo AecTBHs
Mexanusma. Jlaboparopnasi pabota

61 . 0.5
«3mepenne KIIJI HakimoHHOM
TTOCKOCTH

& Pemenne 3amau mo teMe "Pabora, bubnuoreka [JOK
Mo1tHocTh, KIT1" https://m.edsoo.ru/ff0a4c48
Mexanuueckas 3Heprusi.

63 Kunernyeckast ¥ moTeHIIAaILHAS buGnnorexa [IOK

https://m.edsoo.ru/ff0a4252
SHEeprus

64 3aK0H COXpaHEHUS MEXaHHUYECKOM bubnmoreka [JOK
JHEPIrUu https://m.edsoo.ru/ff0a4360
YPpOK-3KCIIEpUMEHT 110 TEME
"DKCIEpUMEHTAJILHOE OINPEEIEHUE

65 VW3MEHEHUS! KHHETUYECKON U 1
MOTEHIIUATBLHOM SHEPTUU MPU
CKaTBHIBAHHUH TeJIa TI0 HAKJIOHHOU
IUIOCKOCTH"

66 KonTpomnsHas pabota mo Teme
«PaboTa 1 MOILITHOCTh. DHEPTHSD)

67 Pesepaublii ypok. Pabora ¢ Tekctamu bubnuoreka [IOK



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

o TeMe "Mexannueckoe ABIKeHue"

https://m.edsoo.ru/ff0adee6

Pesepubrii ypok. Pabora ¢ Tekctamu

68 o TeMe "Pabora. MOIIHOCTS. 1
Oueprus”
OBHIEE KOJIMYECTBO YACOB IT1O 68 12

I[TPOT'PAMME



https://m.edsoo.ru/ff0a4ee6

8 KUIACC

KosaunyecTBOo 4acoB JIeKTPOHHBbIE
Ne Hara undpoBbie
Tema ypoka Kontposbnubie | IlpakTnyeckue
n/n Bcero u3y4eHusi | oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypcsl
OCHOBHBIE ITOJIOKEHUS MOJIEKYJISIPHO-
1 KMHETUYECKON TEOPHUH U UX ONBITHBIC 1 bubmmorexa [OK
P https://m.edsoo.ru/ff0a5256
MOJITBEPIKICHUS
2 Macca u pa3mep aTOMOB M MOJIEKYJT 1
3 Mopenu TBEpAOTrO, JKUIKOTO U 1 bu6nuoreka LIOK
ra3000pa3HOro COCTOSIHUM BEIIECTBA https://m.edsoo.ru/ff0a540e
OObsicHEHHE CBOICTB TBEPOIO,
4 YKUJIKOTO M Ta3000pa3HOT0 COCTOSTHUN |
BEIL[ECTBA HA OCHOBE MOJIOKEHUI
MOJIEKYJIIPHO-KHHETUYECKOU TEOPUU
5 Kpucrannuueckue u amopgHsie Tena 1 brbmmorexa HOK
P P https://m.edsoo.ru/ff0a5800
6 CmaunBaHuE U KanWUIIPHOCTb. 1 bubnmoreka [JOK
[ToBEpXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TermoBoe paclIMpeHUe U CxKaTUe 1 Bubmmorexa TIOK
P P https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBs3b TEMIIEpATYPhI CO
8 CKOPOCTBIO TEIJIOBOTO JIBHIKEHHSI 1
YaCTHII
9 Buytpennsis sneprus. CriocoOsl 1 bubnnorexa [IOK
M3MEHEHMS BHYTPEHHEN SHEPTrun https://m.edsoo.ru/ff0a5c60
10 Buns! Terutonepenaun 1 bubnnorexa [IOK



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60

https://m.edsoo.ru/ff0a6412

11

Ypok-koudepennus "[IpakTudeckoe
HCII0JIb30BAaHUE TEIJIOBBIX CBOMCTB
BEILECTB U MAaTE€PUAJIOB B LIEJIAX

bubnuoreka [IOK
https://m.edsoo.ru/ff0a65c0

sHeprocoepexeHus"
2 KoanuecTBo TEmI0ThI. Y AeIbHas bubmuoreka [IOK
TEIIIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 YpaBHEHHE TEIIOBOTO OaslaHca. bubnmoreka [JOK
TenmooOMeH U TeTI0BOe paBHOBECHE https://m.edsoo.ru/ff0a7088
JlabopaTtopHas pabota
14 "UccnemnoBaHue sSBICHUS Bbu6nuoreka [JOK
TEII000MeHa IMPY CMETIMBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM U Topsueit Bob!"
Pacuer xonuuecTBa TEILIOTHI,
15 HEOOXOUMOTO I HarpeBaHus Tena
Y BBIJICIIIEMOTO UM TPU OXJTKICHUHI
16 JlabopaTtopHas padota "Onpenenenue bubnnorexa [IOK
yAEJIbHON TEMJI0EMKOCTH BerecTBa" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIUIMBA. Y IeibHas TeIioTa bubnnoreka [IOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[InaBneHue u oTBepAEBaHUE
p bubmnoreka IIOK
18 KPUCTAJUIMYECKUX TEJI. Y IeJIbHas
https://m.edsoo.ru/ff0a71d2
TEIUIOTA TUIABJICHHUS
19 JlaboparopHas pabota "OmnpeneneHue bubnmoreka [JOK
YAEIbHOM TEIJIOTHI MIABJIEHUA Jiba" https://m.edsoo.ru/ff0a72fe
20 [TapoobpazoBaHue U KOHACHCALIUS. bu6nmoreka LIOK
Hcnapenue https://m.edsoo.ru/ff0a740c
21 Kuneunune. Y nennHas temmiora bu6nmoreka [JOK



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
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napooOpa3zoBaHUs U KOHICHCAIUH.
3aBUCUMOCTh TEMIIEPATYPbI KUIIEHUS
OT aTMOC(EpPHOT0 AABICHUS

https://m.edsoo.ru/ff0a786¢

22

Brnaxxnocts Bo3ayxa. JlabopaTopHas
pabora "Omnpenenenne
OTHOCUTENbHOM BIIAXKHOCTH BO31yXa"

bu6nuoreka [IOK
https://m.edsoo.ru/ff0a7628

23

Pemenne 3aJ1a4 Ha OoMpCaACIICHNC
BJIAJKHOCTH BO3ayXa

24

[TpuHUIB pabOTHI TEMIIOBBIX
nsurareneil. [laposas TypOuHa.
JIBuraTens BHyTPEHHETO CrOPaHUs

25

KII/I TermoBoro nBuraress.
TenoBble IBUTATENIH U 3aIIIUTa
OKPY KaroIle cpeabl

bu6nuoreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

3akoH COXPAHCHUSA U MTPEBPALLICHUA
OHCPIMH B TCIIOBBIX IMPOLECCAX

27

[ToaroroBka Kk KOHTPOJIBHOM paboTe
1o TeMme "TemIoBLIe SIBICHUS.
H3meneHune arperaTHbIX COCTOSTHUI
BemecTna"

bubmnoreka IIOK
https://m.edsoo.ru/ff0a8312

28

KonTponbhas padota no teme
"TemoBslie siBaeHUs. M3mMeHeHue
arperaTHbIX COCTOSIHUM BemiecTna"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a86ae

29

DnekTpusanus Teiu. J[Ba poaa
AJIEKTPUYECKUX 3apsa0B

30

VYpok-uccienoBanue "IneKTpu3anus
TeJ UHAYKIHUEN U IIPH
CONPUKOCHOBEHUN"



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

B3anmoneiicTBre 3apsKEHHBIX TEII.

bu6nunoreka [JOK

31
3akoH KynoHna https://m.edsoo.ru/ff0a87e4
DIEKTPUUYECKOE TTOJIE.
10 HanpsiskeHHOCTB 37K TPUYECKOTO bubnunorexa [IOK
nosis. [IpuHnmn cynepnosunuu https://m.edsoo.ru/ff0a8a0a
BJIEKTPUYECKUX MOJIEH
Hocurenu anekTpudyeckux 3apsiioB.
33 OnemenTapHsbli 3apaa. CTpoeHue
aToma
34 [IpoBOgHUKY U AUDIEKTPUKHU. 3aKOH bu6nuoreka LIOK
COXpaHEHUs JIEKTPUIECKOTO 3apsaa https://m.edsoo.ru/ff0a8ef6
35 Pewenne 3ana4 Ha MpUMEHEHNE bu6mmoteka LIOK
CBOWCTB 2JIEKTPUUECKUX 3apAA0B https://m.edsoo.ru/ff0a90cc
ONIEeKTPpUYSCKHI TOK, YCIOBHS €0
36 C mecI;BOBaHHsI I/ICTZ‘-IHI/IKI/I Bubmorexa HOK
4 ' https://m.edsoo.ru/ff0a95a4
3JIEKTPUYECKOTO TOKA
37 JleMcTBHUS 3JIEKTPHUUECKOr0 TOKA bubmorexa HOK
P https://m.edsoo.ru/ff0a96b2
VYpok-uccienoanue "JleiictBue
38 3JIEKTPUYECKOTO OIS Ha IPOBOAHUKHA 1
U JUAJIEKTPUKNA"
39 DJIEKTPUUYECKUH TOK B METaJIJIaX, bubnnorexa [IOK
JKUJIKOCTSIX U Ta3ax https://m.edsoo.ru/ff0a9838
40 DIIeKTprUYEeCcKast LEeIb U €€ COCTaBHbIE
4acTu
Cuna toka. JlabopaTopHas pabota
" paTopraz p but6mmoreka [IOK
41 N3mepeHue u peryimpoBaHue CUIIbI 0.5

TOoKa"

https://m.edsoo.ru/ff0a8bd6



https://m.edsoo.ru/ff0a87e4
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https://m.edsoo.ru/ff0a95a4
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https://m.edsoo.ru/ff0a8bd6

DJeKTpUUECcKOoe HapsKEHHE.
Bonbr™merp. JTaboparopHas pabota

bubnuoreka [JOK

42 "U3mepenue u peryivpoBaHue 05 https://m.edsoo.ru/ff0a%e14
HanpsoKeHUs "

43 CornpoTuBieHrE NPOBOJHUKA. bubnmnorexa [IOK
VY ienbHOE CONMPOTUBIICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTopHas paboTa "3aBUCUMOCTb

44 3JIEKTPUYECKOTO COMPOTUBIICHUS 1 bubmuoteka [IOK
MPOBOJAHUKA OT €T0 JJINHBI, TUIOMAAN https://m.edsoo.ru/ff0aa738
MONEPEYHOro CeYeHMs U Marepuana’
3aBUCHUMOCTH CHJIBI TOKA OT

45 HanpspkeHus. 3akoH Oma i1 ydacTka bubmmorexa TIOK

https://m.edsoo.ru/ff0aa44a

Henu
JlaGopaTtopHnast pabota
"HccnengoBanne 3aBUCUMOCTH CHITBI

46 TOKa, UYIIEro Yepe3 Pe3ucTop, OT 1 bubmorexa [OK

https://m.edsoo.ru/ff0aa04e

COTIPOTUBIICHUS PE3UCTOPA U
HaIpsKEHUs Ha pe3urcrope”

47 [TocnenoBarenbHOE U MapasieIbHOES
COEIMHEHUS IPOBOJHUKOB
JlaGopaTtopHnas padora "IIpoBepka

43 [IpaBuUJjia CIIOKEHUS HAIIPSHKEHUN IIPU 1 bubnunoreka LIOK
IIOCJIENOBATEIFHOM COEJUHEHUHN IBYX https://m.edsoo.ru/ff0aaa58
pe3uctopon"
JlaGopaTtopHnas padota "[IpoBepka

49 MpaBHJIa AJIsl CUIIBI TOKA TIPH 1 bub6mmoreka LIOK

napajuieJIbHOM CO€IMHEHUN
pe3uctopos"

https://m.edsoo.ru/ff0aadle



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
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Pemenue 3aga4d Ha IMPUMCHCHUC

50 3akoHa OMa U1 pa3InyHoOro Bubmorexa HOK
p https://m.edsoo.ru/ff0aaf8a
COEJIMHEHMS TTPOBOIHUKOB
51 PaGoTta 1 MOITHOCTB AIMEKTPUYECKOTO bubmnoteka [IOK
ToKa. 3akoH J[xoyinsa-Jlenna https://m.edsoo.ru/ff0ab124
Jlaboparopuas padora "Onpenenenne
52 a60”11")I)I u Ilzflomlfocm JJIEK pnqecxoro buGnnorexa [IOK
p " P https://m.edsoo.ru/ff0ab3e0
TOKa
DNEKTPUYECKUE [N U MTOTPEOUTENN
53 DJIEKTPUUECKOI DHEPTUU B OBIT Bubmorexa IIOK
P p Y https://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikanune
54 ITocTOsTHHBIE MATHUTHI, UX
B3aUMOJICHCTBHE
55 VYpok-uccnenosanue "M3yuenue bubnmoreka [JOK
IIOJIEH IIOCTOSIHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarnutHoe nosie. MarauTHoe 1oJie
56 3 bubmnorexa [JOK
€MJIM U ero 3HaUeHHe I )KU3HU Ha
A https://m.edsoo.ru/ff0acOba
3emie https://m.edsoo.ru/d1l
[ToaroToBKa K KOHTPOIBHOU paboTe
1o TeMe "DIIeKTPUUECKHE 3apsIbl.
57 3apsKEeHHBIE TENa U UX bubmaorexa LIOK
P . . https://m.edsoo.ru/ff0abd2¢c
B3auMoaercTBus. I1oCTOSHHBIN
AJIEKTPUYECKUMA TOK"
KoHnTponbHas paboTa 1o Teme
"DNeKTpUUECKUE 3apsiabl.
P P bubmnoreka IIOK
58 3apsKEHHBIE TENA U UX

B3auMoiercTBus. IlocTosSHHBIN
anekTpudeckuit Tok" / Beepoccuiickas

https://m.edsoo.ru/ff0abeal



https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8

IIpOBEpOYHas pabora

59

Peseprublil ypok. Paborta ¢ Tekctamu
o TeMe "[locTosiHHBINI
aeKTpuieckuii Tok" / Beepoccuiickas
npoBepoyHas paboTa

but6mmoreka [IOK
https://m.edsoo.ru/ff0acdc6

60

OmneIT OpcTena. MaruutHoe nosie
3JIEKTPUYECKOTro TOKa MaruuTHoe
M0JI€ KaTYLIKH C TOKOM

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac1d2

61

[IpumMeHeHme IIeKTPOMArHuTOB B
texHuke. JlaboparopHas pabota
"M3y4yeHue neicTBUSI MAarHUTHOTO
10JIs1 HA MIPOBOJIHUK C TOKOM"

0.5

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

62

DNEKTPOABUTATEIH IIOCTOSTHHOTO
Toka. Mcrons3oBanue
AJIEKTPOIBUTaTEICH B TEXHUUECKUX
YCTPOMCTBAX U HA TPAHCIIOPTE.
JlabopaTtopHast pabota
"KoHcTpyupoBaHue 1 U3y4yeHHE
paboThI AyIeKTpOABUTATENS "

bubmnoreka LIOK
https://m.edsoo.ru/ff0ac86¢

63

Omnbrtel @apazesi. 3akoH
AIEKTPOMArHUTHOW HH T KITHH.
[TpaBuio Jlenna

64

Dnekrporereparop. CrocoOsl
MOJTY4EHHSI JIEKTPUYECKOM SHEPTUU.
DIEeKTPOCTAHIIMHU Ha
BO300HOBIIIEMBIX NCTOYHHUKAX
SHEPTUH

65

[ToaroroBka Kk KOHTPOJIBHOM paboOTE
1o TeMe "DIEeKTPUUECKHe U



https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

MAarduTHBIE IBJIEHUS"

KounTponbHas pabota no reme

66 "JJIeKTpUUECKHE U MAarHUTHBIE 1 bubmorexa [OK
P " https://m.edsoo.ru/ff0acb14
SBJICHUS
Peseprublii ypok. Paborta ¢ TekcTamu bubnmnoreka [IOK
67 n n 1
1o TeMe "'TertoBbIe ABICHUS https://m.edsoo.ru/ff0acc5e
68 PesepsHblii ypok. Pabota ¢ Tekctamu 1

o TeMme "MarauTHele sBiaeHus"

OBIIEE KOJIMYECTBO HACOB I10
I[TPOTPAMME

68

14.5



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

9 KUIACC

KosaunyecTBO 9acoB JIeKTPOHHbIE
Ne Hara undposbie
Tema ypoka Koutpoabubie | IlpakTnueckue
n/n Bcero U3y4eHusi | oOpa3oBaTebHbIE
padoThI padoThI
pecypchbl

| MexaHnueckoe IBHKEHUE. |
MarepuanbpHas TOUKa

) Cucrema orcueta. OTHOCUTEIBHOCTh 1 bubmuoreka [IOK
MEXaHUYECKOTO ABUKCHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE IPAMOIMHENHOE 1 bubnuoreka [IOK
JBUKCHHUE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE npsAMOIUHENHOE

4 nBikeHue. CpemHsisi ¥ MTHOBEHHAS 1
CKOPOCTh

5 [IpsimonrHENHOE paBHOYCKOPEHHOE 1 bu6nnoreka [IOK
JIBUKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKOpOoCTh MPSAMOJUHEHHOTO

6 PaBHOYCKOPEHHOTO IBUKEHHS. 1
I'pacduk ckopoctu
JlaGopatopHas pabota "Omnpenenenue

. YCKOpEHHUS Tea Mpu 1 1 bubnuoteka [IOK
PaBHOYCKOPEHHOM JIBUXEHHUU 110 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM M1ocKocTu"

g CBobOoaHoe maeHue Tei. OnbIThl )
lNanunes

9 PaBHOMEpHOE ABMXKEHUE 11O 1 bub6nuoreka IIOK

okpyxHocTu. [lepuoa u yactora

https://m.edsoo.ru/ff0ael 76



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

oOpaiuenus. JInnelinas u yrionas

CKOpOCTHU
10 LleHTpoCTpEMUTENBHOE YCKOPEHHE
1 [Iepssiii 3akoH HeroToHa. BekTop bubnuoreka LIOK
CUJIBI https://m.edsoo.ru/ff0ae612
2 Bropoii 3akon HeroToHa. bubnuoreka [IOK
PaBHoxelicTByIOIIAs cuna https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HproToHAa. bubmuoreka LIOK
Cynepno3unus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3anay Ha npUMEHEHUE bubnuoreka [IOK
3ak0HOB HproTOHA https://m.edsoo.ru/ff0aeb6e
bubnuoreka [IOK
15 Cuna ynpyrocti. 3akon Iyka httos://m.edsoc{-.lru/faneca2
16 Pewenue 3agau no teme «Cuna
YOPYTOCTH»
17 JlabopaTtopHas padota «OnpenencHue bubnuoreka [IOK
JKECTKOCTH MPYKUHBD https://m.edsoo.ru/ff0aee28
bubnunoreka [IOK
18 Crna Tperms https://m.edsogru/fanﬂ 38
19 Pemenne 3aga4d mo teme «Cuna bubnuoreka [IOK
TPEHUD» https://m.edsoo.ru/ff0afa26
20 JlaboparopHas pabota "OnpeneneHue bubnmoreka [JOK
K02 (ppuLIMeHTa TPEHUS CKOIbKEHHS " https://m.edsoo.ru/ff0af8be
Pewenue 3anau no reme "3aKOHbI
21 Herorona. Cuna ynpyroctu. Cuiia bubmmorexa LIOK
" https://m.edsoo.ru/ff0afb8e
TPEHUS
» Cuiia TSDKECTH M 3aKOH BCEMUPHOTO bubnuoteka [IOK

TATOTCHUS. Y CKOPEHHUE CBOOOIHOTO

https://m.edsoo.ru/ff0af044



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044

nmaacHus

VYpok-koHpepenuus "J{Buxkenue tein

23 BOKPYT I'PaBUTALlMOHHOIO LIEHTPA
(Conneunas cuctema). ['amaktuxu"
Pemenne 3amau mo teme "Cuna
24 TSDKECTU Y 3aKOH BCEMUPHOIO bubnmorexa [OK
S—" https://m.edsoo.ru/ff0af5{8
25 ITepBast kocMUYECKasi CKOPOCTb. bu6nuoreka [IOK
HesecomocTs 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepraIbHON TOUKH.
AOCONIOTHO TBEPIOE TEIIO.
26 PaBHOBecue TBEpIOTO TENA C }]?tHiJ'I/I;IrzT:;sic{lrg/I;an fo36
3aKperIEHHOM OChIO BpaIICHUSI. l
MowmeHT cuibl. LleHTp TsbkecTn
PaBHOBecHe MaTepHAIbHOW TOUKH.
AOCOMIOTHO TBEPIOE TEIIO.
27 PaBHOBecue TBEpIOTO TENA C
3aKpEIUIEHHON OChIO BPAIIICHUSI.
MowmenT cwibl. LlenTp TsbkecTn
)% Pemenue 3agad mo reme "MomeHT bubmuoreka [IOK
cuibl. LlenTp TsxecT" https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJILHOU PabOTE IO
29 TeMe "MexaHN4eCKOe IBIKEHUE. buGnnorexa [JOK
Baanoneiicraie Tex" https://m.edsoo.ru/ff0b0408
KonTtponbHas pabota o teme
30 "MexaHHM4eCKOe ABHKCHHE. bubmorexa [OK
Bsaumoneiicrame Ten" https://m.edsoo.ru/ff0b06ec
31 Nmnynbce Tena. Umnynbe cuibl. 3aKoH bubnuoreka [IOK



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

COXpaHEHUs UMITyJIbca. YIIPYToe
HEYIIPYTrO€ B3aUMOJICHCTBHE

https://m.edsoo.ru/ff0b07fa

Permrenue 3amay mo reme "3akoH

bu6mmoreka [JOK

32 COXpaHEHHUs UMITyJIbca" https://m.edsoo.ru/ff0b096¢
3 VYpok-koHpepennus "PeaktruBHOE
JBUKEHUE B MPUPOJIEC U TEXHUKE"
bu6nuoreka [IOK
34 Mexannueckas paboTa U MOIITHOCTb httos://mLe dsoi_.[ru E0b0aS4
35 PabGora cumsl TSKECTH, CHITBI bubnuoreka [IOK
YIOPYTOCTHA U CUIIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlabopaTtopHas padota «OnpenencHue
36 paboThI CUIIBI TPEHUS TPU
PaBHOMEPHOM JIBH>KEHHUH Tella 10
TOPU30HTAIILHON MOBEPXHOCTID)
37 CBs13b 5HEpruu u paboThlI.
[ToreHunaneHas sHEprust
18 Kunernueckas sneprus. Teopema o bubnuoreka [IOK
KMHETUYECKON YHEPTUHN https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHUS YSHEPTUU B
MEXAHHKE
40 JlaGopaTtopnast pabota «3yuenue bubnmnoreka [JOK
3aKOHa COXpAaHEHUS SHEPTUM https://m.edsoo.ru/ff0b12fe
A1 KonebatenbHOe IBHKEHHE U €70 bu6mmoreka [JOK
XapaKTEPUCTUKU https://m.edsoo.ru/ff0b1858
0 3aTyxaroiire KojaeoaHusl. bubnuotexa [IOK
Brinyxnennsie konebanus. Pesonanc https://m.edsoo.ru/ff0b200
43 MaremaTnuecKuil ¥ Py KUHHBIN

MassTHHUKHU



https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0

44

Ypok-uccnenoBanue «3aBUCUMOCTh
nepuo/ia KojieOaHu| OT KECTKOCTH
MIPY>KUHBI U MacChl Tpy3a»

bu6nmnoreka [JOK
https://m.edsoo.ru/ff0b197a

45

HpeBpameHHe OHCEPI'UU IIpU
MeXaHWIECKUX KOJICOaHUIX

46

JlabopaTtopHas padota «OnpenencHue
4acTOThI U IEpUOAa KojeOaHui
NPY>KUHHOTO MasTHUKa

bubmuoreka IIOK
https://m.edsoo.ru/ffOblaec

47

JlabopaTtopHas pabota «IIpoBepka
HE3aBUCHMOCTH ITEPHO/1a KOJIeOaHH
Irpy3a, HOABEIIEHHOI'0 K HUTH, OT
MAaccChI Tpy3a»

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

48

Mexaunueckue Boiaabl. CBOWCTBA
MEeXaHH4eCKHUX BOJIH. [IpoaosbHbIe 1
MIOTNIEPEYHBIE BOJHBI

but6mmoreka [JOK
https://m.edsoo.ru/ff0b21fe

49

VYpok-koHpepennus "MexaHuueckue
BOJIHBI B TBEPIOM TeEIIE.
CeiicMuueckue BOJHEL"

50

3Byk. PacipocTpanenue u oTpaxeHue
3ByKa

51

VYpok-uccnenosanue "Habmonenne
3aBUCHMOCTH BBICOTHI 3BYKa OT
4acTOTHI"

52

I'pomKoOCTB 3ByKa M BBICOTA TOHA.
AKyCTHYECKHI pe30HaHC

53

Ypok-koHpepenmus "Y1pTpa3ByK u
nH(}pa3ByK B MPUPOJIE U TEXHUKE"

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

54

[ToaroToBKa K KOHTPOJIBHOU paboTe MO

but6mmoreka [JOK



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca

Teme "3aKOHbI COXPAHEHUS.
Mexannueckue KoiaeOaHus U BOIHBL"

https://m.edsoo.ru/ff0b2510

KonrtponbHas pabora no reme

55 "3akoHbI cOXpaHeHUs1. MexaHn4YeCKue
Kosie0aHusi ¥ BOJTHBI"
56 DIIeKTPOMArHUTHOE TOJIE. bubmmoreka [JOK
DIIEKTPOMAarHUTHbIE BOJIHBI https://m.edsoo.ru/ff0b2abe
57 CBolicTBa 3J1EKTPOMarHUTHBIX BOJIH
VYpok-koupepennus "llkana
58 3JICKTPOMArHUTHBIX BOJIH. bubnmoreka [JOK
Hcnonb3oBaHue 37€KTPOMArHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JUISI COTOBOM CBS3H"
VYpok-uccienosanue "HU3yuenue
. bubmuoreka [IOK
59 CBOMCTB 3JIEKTPOMarHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2c6¢
MOMOIIIHI0 MOOMITBHOTO TeliehoHa
Pemenue 3agau Ha onpenenieHue
60 YaCTOTHI ¥ IJIMHBI 3JIEKTPOMATHUTHOMN
BOJIHBI
DneKTpOMarHuTHas IpUpo/ia CBETa.
61 CxopocTtb cBeTa. BoiHoBbIE CBOMCTBA bubamorexa HOK
P ' https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrounuku csera. [Ipsamonnneiinoe
62 pacrpocTpaHeHHE CBeTa. 3aTMEHUS bubmmorexa [IOK
' https://m.edsoo.ru/ff0b3658
CouHia u JIyHsl
3aKoH OTpa’KEeHHUS CBETA. 3epKaa.
bu6mmoreka [JOK
63 Pemienue 3a1ay Ha MpUMEHEHHE
https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAXKEHUs CBETA
64 [Ipenomnenue cBeTa. 3akoH bubnuoreka [IOK



https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4

MMPCIOMJIICHHA CBCTA

https://m.edsoo.ru/ff0b3aea

[TonHOE BHyTpEHHEE OTPaKEHHUE CBETA.

bu6mmoreka [JOK

65 Hcnonp30BaHue MOJIHOTO BHYTPEHHETO hits://m.edsoo. r/F0b3c5c
OTpaXKeHUS B ONTHUYECKUX CBETOBOAAX
JlabopaTtopnast pabota "VMccnenoBanue
66 3aBUCHMOCTH yTJia TMPETOMIICHHS
CBETOBOTIO Jy4a OT yIJIa aJeHHs Ha
rpaHuiie "Bo3myx-cTekiio""
Ypok-koH(pepermus "Vcnons3oBaHue
67 MOJIHOT'O BHYTPEHHET0 OTPAKEHUS:
CBETOBO/bl, ONITUKOBOJIOKOHHAS CBSI3b"
bu6mmnoreka [JOK
68 Jlunzel. OnTHYecKas cuia JIMH3bI httns:/m.edsoo ru/f0b3f2c
. bubnuoteka [IOK
69 [TocTpoenue n300pakeHmit B TUH3AX httns:/m.edsoo ru/fi0b4d4a
JlaGopaTtopHnast pabota "Onpezenenne
70 (OKYCHOT0 pacCTOSIHUSI U ONTUYECKOM E;iﬂ /I;Irfl.Teeszic{_.[r(j/If(fOb 4206
CHUJIBI COOMparoNIeH JTNH3bI"
71 Ypok-koHpepenmus "Onrtuyeckue bubmuoreka [IOK
JMH30BBIE TPHOOPHI" https://m.edsoo.ru/ff0c0a7e
72 I';1a3 kak onTuyeckas cucrema. 3peHue bubmmorexa [OK
https://m.edsoo.ru/ff0b4684
7 VYpoxk-koudepennus "JedexTs
3penust. Kak coxpanuts 3peHue"
Pasnoxxenue 6enoro cBeta B CIIEKT.
74 OnbiTel HhtoToHa. CriokeHue bubmuoreka [IOK

CIIEKTpaJbHBIX IBETOB. /ucnepcus
CBETa

https://m.edsoo.ru/ff0c0f4c



https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c

JlaGopatopHas padota "OnbITH IO
pasIoKEeHUI0 OeJI0ro CBETa B CIEKTP U

75 BOCIIPUSITUIO LIBETA IMPEIMETOB IPU UX bubmmorexa [IOK
P H pea P https://m.edsoo.ru/ff0c0e2a
HaOJII0/IEHUH Yepe3 LIBETOBbIE
¢uibTphI"
VYpok-npaktukym "BosiHOBBIE
76 CBOMCTBA CBETA: IUCIEPCHSI,
uHTepdepeHys 1 tudpakums”
77 OmnsiTel Pezepdopaa u mutanerapHas bubnmoreka [JOK
MOJeJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 ITocrynater bopa. Moaens atoma bopa
HcnyckaHue U MOTJIOIIEHHE CBETa
79 aroMoM. KBanTsl. JInneiuaTeie bubmmorexa [OK
' ' https://m.edsoo.ru/ff0c144c¢
CHEKTPBI
20 Ypoxk-nipaktukym "HaGmronenue bubmmoreka [JOK
CIEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PaanoakTMBHOCTB U €€ BUJIBI bubmmorexa [IOK
A A https://m.edsoo.ru/ff0c1672
20 Crpoenue aromHoro sapa. Hyknonnas bubnmoreka [JOK
MOJIETb https://m.edsoo.ru/ff0c18ac
3 PaanoakTuBHBIE IpEBpALLICHUS. bubnuoreka [IOK
N3ortombl https://m.edsoo.ru/ff0clal4
24 Pemenwne 3agay mo teme: bubnuoreka [IOK
"PaguoakTUBHbBIE TPEBpALLICHUS" https://m.edsoo.ru/ff0c1b4a
85 [Tepuon nomypacnana
Ypok-koudepennus "PaaroakTuBHbIE
P dep bu6mmoreka [JOK
86 W3JIyYEHHUS B IPUPOJIE, MEAULIMHE,

TEXHUKE"

https://m.edsoo.ru/ff0c2126



https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126

Snepuble peakuuu. 3aKOHbI

bu6nmnoreka [JOK

87 COXpaHEHHs 3apsAA0BOT0 U MaCCOBOTO
P pPAA https://m.edsoo.ru/ff0c1c58
qucen

28 DHeprusi CBs3U aTOMHBIX siiep. CBA3b bubnuoteka [IOK
Macchl ¥ DHEPIrUU https://m.edsoo.ru/ff0c1d7a

29 Pemenune 3agau o teme "SAnepueie
peakiuu"

90 Peaknun cuHTe3a U 1eneHus saep. bubnuoreka IIOK
Nctounuku sneprun CoiHIla U 3BE3]T https://m.edsoo.ru/ff0c1e88
VYpoxk-koudepennus "AnepHas

o1 sHepreTuka. JlencTus
pPaZrOaKTUBHBIX U3ITyY€HUH Ha JKUBbIE
OpraHu3Msl"

[ToaroToBKa K KOHTPOJIBHOU paboTe 1mo

0 TeMe "DIEeKTPOMarHuTHOE MOJIE. bubnmoreka [JOK
DJIEKTPOMArHUTHBIEC BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanToBbIE siBNICHUS"

KonTpomnbHas pabota mo teme

23 "DEeKTPOMarHuTHOE MOJIE.
DIIeKTpOMarHUTHBIC BOJTHEI.
KBanTtoBbIC siBicHUS"
[ToBTOpenue, o6oOIICHNE.

94 JlabopatopHble pabOTHI IO KypC bubmmorexa [IOK
" patop . p " ypey https://m.edsoo.ru/ff0c245a

B3aumoneiictue ten
[ToBTropenue, o0o01eHue. Pemenne
bu6mmoreka [JOK
95 pacyeTHBIX U KaYeCTBEHHBIX 3aJ[a4 110
" " https://m.edsoo.ru/ff0c2572
teMme "TeroBslie mpoLeccol
96 [ToBTOpenwne, 0606meHne. Pemenue bubnuotexa [IOK



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

pacyYeTHBIX M KaU€CTBEHHBIX 3a/1a4 10
teme "KIIJ] TemioBsIx aBurarenein"

https://m.edsoo.ru/ff0c2a22

[ToBTOpenue, o6o6meHue. Pemenue

bu6mmoreka [JOK

97 pacUETHBIX U KAYECTBEHHBIX 33/1a4 110 1
" " https://m.edsoo.ru/ff0c2b30
teme "KIIJI anekTpoycTaHOBOK
[ToBTOpenue, o6o0IICHNE.
98 JIaOopaTopubie paboThI 110 KypPC 1 1 Eubmorexa HOK
" paTop p | ypey https://m.edsoo.ru/ff0c2¢52
CBeTOBBIE SIBJIICHUS
[ToBTOopenue, 0606menue. Pabora c
" bu6mmoreka [JOK
99 TEKCTaMH 110 TeMe "3aKOHBI 1
" https://m.edsoo.ru/ff0c2d6a
COXPAHCHHS B MEXaHUKE
[ToBTOpenue, 0606meHue. Pabora ¢
100 TexcTtamu 1o teme "Konedanus u 1 bubnmorexa [JOK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, o6oo6menue. Pabora ¢
101 TekcTaMu 110 TeMe "CBeToBEIE 1 buGnnorexa [JOK
" https://m.edsoo.ru/ff0c3044
SIBIICHUSA
[ToBTOpenue, 0600mmenue. Padora ¢
102 TekcTaMu o TeMe "KBanToBas u 1
saepHas Gpusuka"
OBLIEE KOJIMYECTBO YACOB I1O 102 7

ITPOTPAMME
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IMPOBEPAEMBIE IPE/IMETHBIE PE3YJBTATBI OCBOEHUA
OCHOBHOM OBPA30OBATEJBHON TPOT'PAMMBI OCHOBHOTI'O
OBLIEI'O OBPA30BAHUA

7 KJIIACC

Kon
NMpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOEHHSI OCHOBHOM
o0pa3oBaTe/IbHOM NPOrpaMMbl OCHOBHOT'O 00111er0 00pa3oBaHus

1.1

HCIIOJIB30BAThb N3YYCHHBIC ITIOHATHA

1.2

pasiiniuaTth ABJICHHUA MO OMNMCAHWUIO UX XapaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIUX OJAHHOC (1)I/I3I/I‘16CKOC SABJICHHUC

1.3

pacrmo3HaBaTh MPOSBICHUE W3YYCHHBIX (U3MUECKUX SIBICHUUA B
OKpY’KaloIlleM MHpE, B TOM 4YMCiIe (U3UUECKUE SBICHHUS B MPHPO/IE,
IIPU 3TOM NEPEBOJUTH MPAKTHUUYECKYIO 3a/1ayy B y4eOHYIO, BBLACTSTDH

CYIIIECTBEHHBIC CBOWCTBA (MPU3HAKH) PUINICCKUX SBICHUN

1.4

ONMCHIBATh HW3yYEHHBIC CBOWCTBA Tel M (PU3MUECKUE SBJICHUS,
UCHONb3ysd (U3MYECKHE BEIMYMHBI, IPU OINUCAHUU IPABUIBHO
TPaKTOBaTh (U3MYECKUH CMBICT HCIOJIB3YEMBIX BEIUYMH, UX
0003HAaYeHUs U eIUHULIBI (PU3NUECKHX BEJIUUUH, HAXOIUTh (HOPMYJIbI,
CBSI3BIBAIOIIME  JIAHHYI0O (DU3MUECKYI0 BEIMYMHY C JPYTUMH
BEIMYMHAMHU, CTPOUTh TIpadUKHd H3YYEHHBIX 3aBUCHUMOCTEH

(U3HYECKUX BETUINH

1.5

XapaKTCPpHU30BaTb CBOMCTBa TCII, (bl/ISI/I‘IeCKI/Ie SBJICHUA W IIPOLICCCHI,
HCIIOJIB3YySA HU3YYCHHBIC 3aKOHBI, IIpU O3TOM JaBaTb CJIOBCCHYIO
(bopMy.]'H/IpOBKy 3daKOHa MW  3aIllMChIBATH €TI0 MAaTCMATHYCCKOC

BBbIpa)KEHUE

1.6

OOBSICHATh (PU3NYECKUE SIBICHHS, MPOIECCHI U CBOWCTBA TEJ, B TOM
9yyclie M B KOHTEKCTE CHUTyallMil MPaKTUKO-OPUEHTHPOBAHHOTO
XapakTepa: BBISIBIATh MPUUYUHHO-CIEICTBEHHBIE CBS3U, CTPOUTH
oObsicHeHHEe W3 1 — 2 JOrMYecKWx IaroB ¢ omopoil Ha 1 — 2
W3YYCHHBIX CBOMCTBA PU3NICCKUX SBIICHUH, PU3NICCKIX 3aKOHA WIIH

3aKOHOMCPHOCTHU

1.7

pemarh pacyéTHble 3a1auyd B 1 — 2 neMCTBUSI, UCHOJIb3YSl 3aKOHBI U




(dbopMyIibl, CBs3BIBaIONINE (DU3MUECKHUE BEIMYMHBI: HA OCHOBE aHAIM3a
YCIOBMSL 3aJayd 3alMChIBaTh KpPAaTKOE YCIOBHE, IOJACTABIIATH
¢busznyecKre BEIUYUHBI B (JOPMYIIBI U MPOBOJUTH PACUETHI, HAXOAHUTH
CIPaBOYHbIE JIaHHBIE, HEOOXOUMbIE JJIs PElIeHUs 3ajay, OLIEHUBATh

PEAUTUCTUIHOCTH MOTYICHHON (PU3UYeCKON BETUIUHBI

1.8

pacmo3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXHO PEHIUTh MPH TMOMOIIU
(UBUYECKUX METOJOB, B ONHCAHUM WCCJICJAOBAHHS  BBIACIATH
mpoBepsieMOe  MpeArnojoXkeHue  (Tumoresy),  pa3niuyarb U
WHTEPIPETHPOBATh TOJTYUYEHHBIN pe3yJbTaT, HAXOJIWUTh OIIMOKH B

X0A€ OIIbITa, ACJAaTh BBIBOALI ITIO €I'0 pE3yJibTaTaM

1.9

MPOBOANTH OMBITHl MO HAOMIOACHUIO (DU3MUECKUX SBICHUH WU
(U3UYECKUX  CBOWCTB  Tel:  (OPMYJIHPOBATH  IPOBEPSIEMBIC
MPENNoNIOKeHNUs, CcoOUpaTh  YCTAHOBKY W3  MPEIOKEHHOTO

000py/10BaHus, 3aMCHIBATh X0 OMbITa U (HOPMYIHPOBATH BHIBOIBI

1.10

BBITNIOJIHATH NPSAMbIE MU3MEPEHUSI C MCIOJb30BAaHUEM aHAJIOTOBBIX U
IUGPOBBIX MPUOOPOB, 3aMUCHIBATH MOKA3aHUS MPUOOPOB C yUYETOM

3aJIaHHOM a0COTIOTHON MOTPEUTHOCTH U3MEPEHH

IPOBOJIUTH  MCCJIEIOBAHWE  3aBUCUMOCTH  OJHOM  (hu3HYEeCcKOn
BEJIMYUHBl OT JPYrol C HCHONB30BAHUEM MPAMBIX HW3MEPECHMI,
y4acTBOBaTh B IUIAHUPOBAaHMM Y4YEOHOI'O HMCCIEIOBAaHUSA, COOMpPATH
YCTAHOBKY W BBIIIOJIHATH U3MEPEHMS, CIEAYS IPENI0KEHHOMY IUIaHY,
(buKcupoBaTh pe3ysbTaThl MOJYYEHHON 3aBUCUMOCTH (U3NYECKUX
BEJIMYMH B BHJIE TIPE/JIOKECHHBIX TaOIHII U TPAapUKOB, JEJIaTh BHIBOIBI

10 pe3yJibTaTaM HCCICAOBAHUA

1.12

MPOBOANTh KOCBEHHBbIE HM3MEPEHUS (PUINYECKUX BEIUYUH, CIEIys
MPEIOKEHHOW WHCTPYKIUU: TIPU BBITIOJTHCHHH U3MEPEHUN coOupaTh
SKCIIEPUMEHTAIIbHYI0 YCTAaHOBKY M BBIYMCIISITH 3HAUEHHE HCKOMOMU

BCJIMYUHBI

1.13

coOMIoIaTh NpaBWJa TEXHUKM OE30MacHOCTH Ipu  paboTre ¢

1a00paTOPHBIM 000PYTOBAHUEM

1.14

yKa3plBaTh NPUHLUIBI JACHCTBUS NPUOOPOB M  TEXHUUYECKHUX
YCTPOWCTB, XapaKTEpPU30BaTb I[PUHLMIBI JCUCTBUSA WU3YyYECHHBIX
IpUOOPOB M TEXHMYECKHX YCTPOMCTB € IOMOIIbI0 MX OIHUCAHUA,
UCTONb3ysd 3HAHUA O CBOMCTBaX (PU3MUYECKUX SBICHUH U

HE0OX0oauMbIe (PU3NIECKUE 3aKOHBI U 3aKOHOMEPHOCTH




1.15

MPUBOJIUTL TPUMEPHl (HAXOAUTH HWHPOPMAIUMIO O MPUMEPAX)
MPAaKTUYECKOTO UCTIOIh30BaHUS (DU3UYCCKUX 3HAHUI B MMOBCETHEBHOMN
JKU3HU Juig  obOecriedeHus 0€30MacHOCTH Tpu  OOpalieHuud ¢
npuOOpaMu U TEXHUYECKUMHU yCTPOHCTBAMU, COXPAHEHHUS 3I0POBbBSI H

COOJTIO/ICHHSI HOPM KOJIOTHUYECKOTO MTOBEJICHUS B OKPYKAIOLICH cperie

1.16

OCYHICCTBJIATDH 0T60p HCTOYHUKOB HH(bOpMaLIHH B CCTU I/IHTCpHCT B
COOTBETCTBHUM C 3aJaHHBIM IIOMCKOBBIM 3aIlpoCOM, Ha OCHOBC
HUMCIOIINXCA 3HAaHUM H HyTéM CpaBHCHHUA PA3JIMYHBIX HCTOYHHUKOB
BBIACIIATH I/IH(l)OpMaHI/IIO, KOTOpasa SABJISACTCA HpOTI/IBOPC‘II/IBOI\/II Wi

MOXKET OBITh HGHOCTOBepHOﬁ

1.17

UCIIOJIb30BAaTh pu BBIITOJIHCHU U yueOHBIX 3alaHUI
HAy4YHONOMNYJIAPHYIO  JIUTEpaTtypy  (U3NYECKOro  COAEpk aHHs,
CIIPaBOYHBIE MaTepHalbl, pecypcbl cetu MHTepHeT, BiaxeThb
puéMaMM KOHCIIEKTHPOBAHUS TEKCTa, IpeoOpa3oBaHus HH(OpMAIH

U3 OJHOU 3HAKOBOM CUCTEMBI B IPYTYIO

1.18

CO3/1aBaTh COOCTBEHHBIE KPATKHE MMChMEHHBIC U YCTHBIE COOOIICHUS
Ha OCHOBe 2 — 3 WUCTOYHMKOB WHpOpMAIMU (U3HIECKOTO
COJIep>KaHusl, B TOM YHCIIE MyOTUYHO JIeNaTh KPaTKue COOOIICHUS O
pe3yibpTaTax TMPOEKTOB WM Y4YE€OHBIX HCCIIEIOBAaHUMA, TPH STOM
IPaMOTHO HCIIONb30BaTh M3YUYEHHBIM MOHSATHUHHBIN ammapaT Kypca

(bI/ISI/IKI/I, COIMPOBOXKIATb BBICTYIIJICHHUC Hpe3eHTaHHeﬁ

1.19

IIPY BBIMTOJTHEHUN YYEOHBIX MPOEKTOB M UCCIICAOBAHUI pacIpeessiTh
00513aHHOCTH B TPYIIIIE B COOTBETCTBUU C IOCTABJICHHBIMH 3a/la4aMH,
CIICIUTH 32 BBIIIOJIHEHMEM IUIAHA JIEWCTBUHM, aJCKBATHO OLICHUBATH
COOCTBEHHBIH BKJIAJ B JI€ATEIBHOCTb TpPYyMIbI, BBICTPaUBaTh
KOMMYHUKAaTUBHOE B3aUMOJICHCTBHUE, YUUTBIBAS MHEHUE

OKPY’KaIOLIIX

8 KVIACC

Kon
NMpoBePsIEMOro
pe3yJbTara

IIpoBepsiemble peAMeTHBIE Pe3yJIbTAaThl 0CBOCHHS OCHOBHOIM
o0pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOT'0 00111ero 00pa3oBaHust

1.1

HCIIOJBb30BaTh IOHATHA

1.2

pasiiniyaTtb ABJICHHA IO OINHMCAHHUIO HUX XAapPaKTCPHBIX CBOMCTB M Ha




OCHOBC OIIBITOB, ICMOHCTPUPYIOIIUX JaHHOC (I)I/ISI/I‘-IGCKOG SABJICHHUC

1.3

pacro3HaBaTh TPOSIBIICHHE M3YYCHHbIX (PU3MUECKUX SIBICHUH B
OKpY’KalollleM MHpe, B TOM 4YUClIe (U3NYECKUE SBICHHUS B MPHUPOJE,
IPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 337ady B y4eOHYIO, BBIICIATH

CYIIIECTBEHHBIC CBOMCTBA (TIPU3HAKH) (DU3UIECKUX SBJICHUN

1.4

ONUCHIBATh H3YYEHHbIE CBOMCTBA T€l W (QPU3MYECKUE SIBICHUS,
UCHONb3ysd (U3NYECKHE BEIMYMHBI, IPU ONUCAHUU IPABUIBHO
TpakToBaTb  (PU3WYECKUH  CMBICI  HCIHOJB3YEMBIX  BEJIUYHH,
0003HaYeHUS U eAUHUIIBI (PU3MUECKUX BETUYUH, HAXOIUTh (POPMYJIHI,
CBA3BIBAIOLIME JaHHYIO (U3UYECKYI0 BEJIMYMHY C JIpYTUMHU
BEIMYMHAMH, CTPOUTHh TpadUKud H3YUYEHHBIX 3aBUCHUMOCTEH

(UBUYECKUX BETMINH

1.5

XapaKTepu30BaTh CBOWCTBA Tell, (PM3MUECKUE SIBIICHUS W IPOIIECCHI,
WCIOJIb3Ysl H3YYEHHBIE 3aKOHBI, IPU 3TOM JaBaTbh CJIOBECHYIO
(GOpMYyJIMPOBKY 3aKOHAa ¥ 3alMCBIBATh €r0  MaTeMaTHYECKOe

BbIPAKCHUEC

1.6

OOBSACHATH (PU3UYECKHE MPOLIECChl U CBOWCTBA TEJN, B TOM YHUCIIE U B
KOHTEKCTE CHUTyallUd IPaKTUKO-OPUEHTUPOBAHHOIO  Xapakrepa:
BBISIBJISITH IPUUMHHO-CJIEICTBEHHBIE CBSA3H, CTPOUTH 00BsCHEHUE U3 1
— 2 JIOTMYECKUX IIAroB ¢ MOMOUIbI0 | — 2 W3yYEeHHBIX CBOMICTBA

(buznyecKux ABJIeHUH, PU3NUECKUX 3aKOHA WIH 3aKOHOMEPHOCTH

1.7

pemars pacyéTHble 3a7auu B 2 — 3 AEMCTBUS, UCHOJIB3YS 3aKOHBI U
(bopMmyIbl, cBsI3bIBaOIIME (PU3NUECKHE BEIMUUHBI: HA OCHOBE aHaIM3a
YCIIOBHUS 3a/1a4M 3aIIUCHIBATh KPATKOE YCIIOBUE, BBIABIIATH HEAOCTATOK
JAHHBIX JJI pELIeHHus 3alauyd, BbIOMpaTh 3aKOHbI U (HOPMYJIBI,
HEOOXOIUMBIE st €€ pelIeHus, MPOBOANUTH PACUYEThl U CPABHUBATH
MOJy4YeHHOEe 3HaueHHe (U3UUYECKOM BEJIWYMHBI C H3BECTHBIMHU

JaHHBIMH

1.8

pacrno3HaBaTh MPOOJEMBbI, KOTOPbIE MOYKHO PEIIUTh HPHU IOMOIIU
(bU3NYECKUX METO/I0B, UCIOJIb3YsI ONMCAHUE UCCIEIOBAHNUS, BBIICIAThH
IIPOBEPSIEMOE TIPEIIONIOKEHNE, OLEHNUBATh IIPABUIBHOCTD IOPSIKA

MNpOBCACHUA UCCIICA0BAHNA, ACIaTh BHIBOAbI

1.9

MPOBOJUTH OIBITHI TO HAOMIONCHUIO (U3NYCCKUX SIBICHUN WIIH
(GU3NYEeCKNX  CBOWCTB  Tel:  (OPMYIHPOBAaTh  IMPOBEPSICMEIC

MMPCAIIOJIOKCHMA, CO6I/IpaTb YCTaHOBKY us3 MMpCIJIOKCHHOI'O




000pyI0BaHUs, OMIUCHIBATH XOJI OIBITA M (HOPMYITUPOBATH BHIBO/IBI

1.10

BBITIOJIHSATH TPSMbIE MU3MEPEHHUS C HCIOJb30BAaHUEM aHAJIOTOBBIX
puOOPOB U JATYUKOB (PU3MUECKUX BEJIUYUH, CPABHUBATH PE3YJIbTAThI

U3MEpEeHUil ¢ yu€ToM 3aJaHHON aOCOIFOTHON MOTPEITHOCTH

1.11

MPOBOAWTHh  WCCIIEJOBAHWE 3aBUCHUMOCTH  OJIHOW  (hu3mueckoit
BEJIMYMHBI OT JAPYrodl € MCIOJIb30BAaHUEM NPSIMBIX HW3MEPEHHUI:
IUTAHUPOBATh HCCIIEOBaHUE, COOMpPATh YCTAHOBKY U BBINIOJTHATH
W3MEPEHHs, CJleaysd  TNpPEaJoKeHHOMY  IUIaHy, (DUKCHPOBATh
pe3yNbTaThl MOMYUYEHHOW 3aBHCHMOCTH B BHJE TaOnuIl U rpaduKoB,

ACJIaTh BBIBOJEGI 110 pE3YyJIbTaTaM UCCICAOBAHUA

1.12

IMPOBOIHTDH KOCBCHHBIC HU3MCPCHUSA (1)I/ISI/IV-IGCKI/IX BCJIIMYNH:
IJIaHUPOBATh U3MCPCHMU, CO6I/IpaTB OKCIICPUMCHTAJIbHYIO YCTAHOBKY,
(W1 (14% HpGJIJIO)KeHHOI\/II HHCTPYKIIMK, W BBIYUCIIATH 3HAYCHUC

BCJIMYMHBI

1.13

coOioiaTh  MpaBWja TEXHUKUM Oe30MacHOCTH TNpu  pabore ¢

71a00paTOPHBIM 000PYIOBAHUEM

1.14

XapaKTepu30BaTh MPUHIUIBI JEHCTBUS HM3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPON HAa WX OINUCAHHUSA, HUCIOJIb3Ys
3HaHHA O CBOWCTBaX (PU3MYECKUX SBJICHUH U HEOOXOIUMbIE

¢bu3nvecKkne 3aKOHOMEPHOCTH

1.15

pacro3HaBaTh IPOCTHIE TEXHUYECKUE YCTPOMCTBA U U3MEPUTEIIBLHBIC
IpUOOpPBI IO CXEMaM U CXEMaTHYHBIM PUCYHKaM, COCTABIATh CXEMbI
JJEKTPUYECKUX LENeld C IOCIEAOBATEIbHBIM M  IapaJuICIbHbIM
COEJMHEHUEM JJIEMEHTOB, pa3iuyas YCIOBHbIE O003HAYECHHUS

OJICMCHTOB 3JICKTPHUYCCKUX ueneﬁ

1.16

OPUBOJIUTH TPUMEPHl (HAXOMUTh WHPOPMAIUIO O MPUMEPaX)
MPaKTUYECKOTO UCTIOIh30BaHUS (DU3MYECKIX 3HAHUI B IMOBCETHEBHON
JKU3HU Juig  obOecriedeHusi 0€30MacHOCTH Tpu  oOpalieHuud ¢
npuOOpaMH U TEXHUYECKUMHU yCTPOHCTBAMU, COXPAHEHHUS 3I0POBbBSI H

COOJIIO/ICHHSI HOPM KOJIOTHYECKOTO MTOBEJICHUS B OKPYKAIOLICH cpesie

1.17

OCYILECTBIIATh MOUCK MHPOPMALUHU (HU3NIECKOTO COEPIKAHUS B CETH
HNHTepHeT, Ha OCHOBE MMEIOIIMXCS 3HAHWUW W TYTEM CpPaBHEHMS
JOTIOJTHUTENbHBIX HCTOYHHMKOB BBIACIATh HH(POPMALMIO, KOTOpas

SIBJIIETCS MPOTUBOPEUYUBON MIIK MOKET ObITh HEOCTOBEPHOI

1.18

HCIIO0JIB30BATh IIPM  BBINIOJIHCHUH y‘{e6HBIX 3aJIaHui HAay4HO-




MOMYJISIPHYIO JINTEPATypy (PU3UYECKOrO COACpXKaHUs, CIPABOYHBIC
MaTepuansl, pecypcsl cetd MHTepHeT; Buaaers  npuémMamu
KOHCIIEKTUPOBAHUs TEKCTa, MpeodpazoBaHus UH(OPMAIMK U3 OJHOU

3HAKOBOMW CHCTEMBI B IPYTYIO

1.19

CO03/1aBaTh COOCTBEHHbIEC MUCbMEHHbIE U KpPAaTKHE YCTHbIE COOOLICHMS,
0000mmas uHpOpPMAMIO W3 HECKOIBKUX HCTOYHUKOB (PUIUIECKOTO
COJiep’KaHusi, B TOM 4YHUCIEe NYOJIMYHO MPEICTaBIATh PE3yJbTaTh
MPOEKTHOM WJIM MCCIENOBATEIbCKOM JEATEIIBHOCTH, IPU 3ITOM
rpaMOTHO HCIOJb30BaTh WM3YYECHHBIM MOHATUHHBIA ammapar Kypca

(bu3MKH, COPOBOXKIATH BBICTYIICHHE TIPE3eHTAINEH

1.20

NP BBITIOJIHEHUU YYEOHBIX MPOEKTOB U HCCIEAOBAHUN (DU3MUECKUX
MIPOLIECCOB pacHpesleNsITh 00S3aHHOCTU B T'PYIIE B COOTBETCTBUH C
IIOCTABJIICHHBIMU ~ 3aJa4yaMH, CJIEAUTh 3a BBIIOJHEHUEM IUIaHa
JNEWCTBUA W KOPPEKTHUPOBaTh  €ro, aJeKBaTHO  OILICHUBATh
COOCTBEHHBI BKJaJ B JCATENbHOCTh TPYMIMbI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aUMOJICHWCTBUE,  MPOABISASA  TOTOBHOCTh

pazperaTts KOH(PIUKTHI

9 KIIACC

Kon
NpoBepPsIeMOro
pe3yJbTara

IIpoBepsiemble NpeaMeTHbIE Pe3yJabTATHI 0CBOEHHUSI OCHOBHOM
o0pa3oBaTe/IbHOM NPOrpaMMbl OCHOBHOT'0O 00111er0 00pa3oBaHus

1.1

HCIIOJIb30BATh NU3YUCHHBIC ITIOHATUA

1.2

pasiinyaTtb ABJICHHA IO ONHMCAHHUIO HUX XAPaKTCPHBIX CBOMCTB M Ha

OCHOBC€ OIIBITOB, JEMOHCTPUPYIOIIUX JAaHHOC (1)I/ISI/ILICCKO€ SIBJICHHUEC

1.3

pacrmo3HaBaTh MpPOSBIECHUE W3YUYCHHBIX (U3MUECKUX SIBICHUHA B
OKpY’KalollleM MHpe, B TOM 4Yucie (U3NYECKUe SBICHHUS B MPHPO/IE,
IIPU 3TOM NEPEBOJUTH MPAKTHUUECKYIO 3a/layy B y4eOHYIO, BBLAETATDH

CYIIECTBEHHBIE CBOMCTBA (ITPU3HAKH) (PU3HMUECKUX SBICHHUNA

1.4

ONUCHIBaTh HM3yYEHHBIC CBOWCTBA Tel W (pu3HUecKHe sBJICHUS,
UCHONB3Ysl (pU3MUecKre BEJIWYUHBI, MpPU ONUCAHUM MPABHIBHO
TPaKTOBaTh  (PU3MUYECKUIl  CMBICT  MCIOJIB3YeMbIX  BEJIMYHH,
0003HaUYEHUS U €IMHULBI PU3NYECKUX BEIUYUH, HAXOAUTH (POPMYIIbI,

CBS3BIBAIOIME JAaHHYIO (U3NYECKYI0 BEIUYMHY C JAPYTUMH




BEJIMYMHAMM,  CTPOMTh  TpaUKM  H3YyYEHHBIX  3aBUCHMOCTEH

(bI/ISI/I‘{eCKI/IX BCIIMYHUH

1.5

XapaKTEePU30BaTh CBOWCTBA TeJ, (U3MYECKUE SIBICHHUS U TPOIECCHI,
WCIOJIb3YSl H3YYEHHBIE 3aKOHBI, IPH 3TOM JaBaTh CJIOBECHYIO
GbOpMyNTUPOBKY 3aKOHAa W 3alHChIBaTh €ro0  MaTeMaTHYeCKOe

BBIPAKCHUC

1.6

OOBSICHATH (PU3NYECKHUE MPOLIECChl U CBOICTBA Tel, B TOM YHUCIE U B
KOHTEKCTE CUTyallud IpPaKTHUKO-OPUEHTUPOBAHHOIO  XapakTepa:
BBISIBJIATh IPUYUHHO-CIIC/ICTBEHHbBIE CBSA3U, CTPOUTHh OOBSICHEHUE U3 2
— 3 JIOrMYecKuX ILIAaroB € MOMOUIbI0 2 — 3 U3YyYEHHBIX CBOICTBa

(bHSI/I‘leCKI/IX HBHCHHﬁ, (bI/ISI/I‘leCKI/IX 3daKOHa UKW 3aKOHOMCPHOCTH

1.7

pemiath pacy€THble 3a7auM (OmMparolmuecss Ha cucremy u3 2 — 3
ypaBHEHHUI), WCIONB3Ysl 3aKOHBI W  (OPMYJIbI, CBS3BIBAIOIINE
¢u3nueckue BENWYMHBI: HAa OCHOBE aHalHW3a YCIOBUS 3a/Ja4u
3aMUChIBaTh KPAaTKOE YCJIOBHE, BBISABIATH HENOCTAIONIUE  WIIH
M30BITOYHBIE JaHHBIE, BEIOUPATh 3aKOHBI U (OPMYIIbI, HEOOXOAUMBIE
JUTsL PEIICHHs, TMPOBOJUTh PAacu€Thl W OILICHUBATh PEATUCTUIHOCTH

MOJIYYCHHOT'O 3HAYCHU A (1)H3PI‘-I€CKOI71 BCJIMYUHBI

1.8

pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXHO PEHIMTh MPH MOMOILU
(bU3NYEeCKUX METOJIOB, UCIOJIB3Ys OMMCAHUE HCCIEIOBAHNUS, BBIICIAThH
IIPOBEPSIEMOE MPEIIOIOKEHNE, OLICHUBATH IPABUIBHOCTh IOPSIKA
MIPOBEACHUS HCCIENOBaHUA, JCJIaTh BBIBOJbI, HHTEPIPETUPOBATH

pe3yIbTaThl HAOIIOICHUI U OTIHITOB

1.9

MPOBOJMTH OIBITHl 0 HAONIOJACHUIO (U3WUYSCKUX SIBICHUH WIH
(bU3MYECKUX CBOWCTB TEJ: CaMOCTOSITEIHHO COOMpPATh YCTAHOBKY W3
M30BITOYHOTO HabOpa O0OpYAOBaHMS, OMHUCHIBATH XOJ[ OMBITA U €rO

pe3ynbTaThl, GOPMYIUPOBATH BBIBOIBI

1.10

NPOBOJIUTh TPH HEOOXOJUMOCTH CEPHI0 TMPSAMBIX H3MEPECHHH,
OIpeNieNiAs CpelHee 3HaueHHe H3MepsieMOl BelIMYMHBI ((POKyCcHOE
paccTosiHue COOMpArOIIeH JMH3bI), 00OCHOBBIBATh BBHIOOpP criocoba

U3MEpEeHHs (M3MEPUTEIIBLHOTO TTPHOO0pa)

1.11

MPOBOJUTH HCCIENOBAaHUE 3aBHCUMOCTEH (DU3MYECKHX BEIHYUH C
UCMOJIb30BAaHUEM NPSAMBIX HW3MEPEHUH: IJIAHWPOBATh HCCIIEAO0BaHHUE,
CaMOCTOSITENIFHO COOMpATh YCTAaHOBKY, (UKCHPOBATH PE3YJIbTAThI

HOHy‘IGHHOﬁ 3aBUCHUMOCTH (1)I/ISI/ILICCKI/IX BCJIIMYHUH B BHJAC Ta6J'II/IHI/I




rpaduKoB, AeTaTh BBIBOBI 110 pE3yJIbTaTaM HCCIIEI0BAHUS

1.12

NPOBOJIUTh  KOCBEHHbIE  WM3MEpPEHHs  (U3MYECKUX  BEJIHYHWH:
IUIAHUPOBATh U3MEPEHUs, COOMpaTh 3KCIEPHUMEHTAIbHYIO YCTaHOBKY
U BBIIOJHATH M3MEPEHUs, CIeAys MPEeANOKEHHONM HWHCTPYKLUH,
BBIUHCIIATh 3HAYCHHE BEJIMYMHBI W AHAJIM3HPOBATH IOJyYCHHbIE

pe3yJIbTaThl C YYETOM 33IaHHOM MOTPEMIHOCTU U3MEPEHHI

1.13

CO6J'IIOI[8.TL InpaBujia TCXHUKH 0e30macHOCTH 1pu pa60Te C

1a00paTOPHBIM 000PYOBAaHHEM

1.14

pa3nuyaTh OCHOBHBIE TNPHU3HAKK HM3YYCHHBIX (U3MUECKUX MOJICICH:
MaTepHaibHas TOYKa, a0COIOTHO TBEPJIOE TEJI0, TOUSUHBIH HCTOYHHUK
CBETa, JIy4, TOHKas JIMH3a, [IJJaHETapHasi MOJENb aToMa, HyKIOHHAs

MOJCJIb aTOMHOI'O dapa

1.15

XapaKTepu30BaTh HPUHIUIMbBI JIEHCTBUS H3YyYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OINOPOM HAa HX OIMCAaHUS, HCIOJIb3Ys
3HaHUS O CBoOilcTBax (u3MUeCKUX SBIEHUH U HEOOXOAUMBIE

(bI/IBI/I‘leCKI/Ie 3aKOHOMCPHOCTHU

1.16

WCIIOJIb30BAaTh CXEMbl M CXEMaTUYHbIE PUCYHKH HM3yYECHHBIX
TEXHUUYECKUX YCTPOMCTB, MN3MEPUTENIBHBIX pudoOpoB u
TEXHOJOTMYECKHUX IPOLECCOB MPH PELIEHUH YueOHO-IPAKTHUECKUX
3ajia4, ONTUYECKUE CXEMBbI JJIsl TOCTPOEHUS N300paKEHHI B TIIOCKOM

3epKaje U coOuparoie JTuH3e

1.17

MPUBOAUTH TPHUMEPHl (HAXOAUTh HHQPOPMALUIO O TPUMEPaXx)
MPAaKTUYECKOTr0 UCTOIb30BAHUS (PU3UYECKUX 3HAHUI B MOBCETHEBHON
KU3HM i1 oOecredeHus Oe30IacHOCTH TpH  OOpalleHHH C
npubopaMy U TEXHUYECKUMHU yCTPOHCTBAMHU, COXPAHEHHUS 3I0POBbSI U

cOOJII0ICHHS HOPM 3KOJIOTHYECKOI0 IOBEICHHUS B OKpY Kalollel cpenie

1.18

OCYIIECTBIISATh MOUCK MHPOpMAIHN (PU3UUECKOTO COJACPKAHUS B CETH
WuTepHer, caMoCTOATeNbHO (opMynupysi TMOMCKOBBIH  3ampoc,
HaXOJUTh IyTH  OMNpPEAETCHUS  JOCTOBEPHOCTH  IOJIYYEHHOM
MHpOpPMALlMM HAa OCHOBE HMEIOIIMXCS 3HAHUN U JOMOJHHUTEIbHBIX

HCTOYHHKOB

1.19

UCIOJIb30BaTh IPU  BBIMNOJHEHMM YYEOHBIX 3aJaHUA  Hay4HO-
MOMYJIIPHYIO JINTEpaTypy (PU3HYECKOTO COJEepKaHUs, CIpaBOYHBIE
MaTepuaibl, pecypchl cetu VHTepHeT; BiajgeTb NpuéMamu

KOHCIIEKTUPOBAHHUS TEKCTa, peoOpazoBaHusi WH(GOPMAILIUU U3 OJHOMN




3HAKOBOU CUCTEMBI B JPYTYIO

1.20

co3laBaTh COOCTBEHHBIE NHCHbMEHHBIE M YCTHBIE COOOIIEHHS Ha
OCHOBE HMH(POPMALMU M3 HECKOJbKUX HCTOYHHUKOB (U3UYECKOTO
coJZiepKaHusl, MyOJIMYHO TPEACTABIATH PE3yJIbTaThl MPOEKTHOW MU
UCCIIEIOBATEIBCKOM  ACATEIBHOCTH, IPU  3TOM  T'PaMOTHO
HCIIOJIB30BaTh U3yYEHHBIN MOHATUNHBIN almapaT u3y4acMoro pasaena
GU3MKN U CONPOBOXJATh BHICTYIUICHHE IpPE3EHTAlMeld C y4ETOM

0CcOOEHHOCTEH ayJUTOPUU CBEPCTHUKOB

1.21

MIPHU BBITIOJIHEHUN Y4YEOHBIX MPOEKTOB U HCCIEAOBAHUN (DU3MUECKUX
MIPOLIECCOB pacHpenesTh 00S3aHHOCTH B IPYIIIE B COOTBETCTBUU C
MOCTaBJICHHBIMU  3aJa4aMH, CJCAUTh 3@ BBIINOJHEHUEM IUIaHa
JNEWCTBUA W KOPPEKTHUPOBATh  €ro, aJeKBAaTHO  OLICHUBATh
COOCTBEHHBI BKJaJ B JESATENbHOCTb TPYINbI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aUMOJICHCTBUE,  MPOSABISASL  T'OTOBHOCTh

pa3periaTh KOH(PIUKTHI




IMPOBEPAEMBIE DJIEMEHTBI COAEP KAHUA

7 KJIIACC

Kon
paszaeia

Kon
3JIeMEHTA

HpOBepHeMble 3JIEMEHTBI COACPKAHUSA

®U3UKA U EE POJIb B TIO3HAHUU OKPYXXAIOIIEIO MHPA

1.1

®duznka — HaykKa O MIpHPOAC. SBnenus IIPHUPOIBI.
dusngeckue SIBJICHUA: MEXaHHYCCKUC, TCIIJIOBBIC,

QJICKTPHYCCKUC, MAI'HUTHBIC, CBETOBLIC, 3BYKOBLIC

1.2

Ousnueckue  BenuuuHbL.  M3Mmepenue — puszmueckux
BennuuH.  Dusnmyeckue  mpubopel.  [lorpemHocTsh

n3MepeHnil. Mexx1yHapoaHas CUcTeMa €IMHUI]

1.3

EcTecTBeHHOHAyuyHBI METOJ| MO3HAHMS: HAOIIOJCHUE,
IIOCTAaHOBKA HAy4YHOI'O BOIIPOCA, BBIIBHKEHUE TUIIOTES,
OKCIIEPUMEHT 10 TMPOBEPKE THIOTE3, OOBSICHEHUE

Ha0JIFOaeMOTO SIBJIEHUS

1.4

Ornucanue GU3NIECKUX SIBJICHUH C IIOMOIIBIO MOJIEIICH

1.5

[TpakTuueckue pabOTHI:

HiHPar#H##l13Mepenne pacCTOSTHUM.
###Par###l3mepernne 00bEMa KUIKOCTH M TBEPAOTO
Tena.

###Par###Onpenenenne pa3MepoB MajbIxX Tedl.
H#iHtParfH##lI3mepeHue  TemmepaTypbl  [pU  TOMOUIA

KUIKOCTHOTO TEPMOMETPA U JaTYMKA TEMIIEPATYPhI

INEPBOHAYAJIBHBIE CBEJIEHMA O CTPOEHMUM BEILIECTBA

2.1

H#H##Par###CTpoeHune BelecTBa: aTOMbl M1 MOJIEKYJIbI, UX
pasmepbl.  OmMBITBI,  JTOKAa3bIBAIOIIUE  JTHCKPETHOE

CTPOCHUC BCIICCTBA

22

#H#Par# ]| Bnxenne YacTHI  BEIECTBA. CBs13b
CKOPOCTH  JIBIDKEHHMSI YacTHIl C  TEMIIePaTypOi.

bpoyHoBckoe nBmwkenue, quddy3us

23

B3aumopeiicTBre yacTHI] BEIIECTBA: TPUTSKEHHUE U

OTTAJIKUBAHUC




Hi#H#Parf##ArperaTHple COCTOSIHUS BEILECTBA: CTPOEHUE

ra3oB, >KUJIKOCTEH M TBEPABIX (KPUCTAJUIMYECKUX) TEIl.

24 B3aumocBs3p MeXIy CBOMCTBaMH BEUIECTB B Pa3HBIX
arperaTHhIX COCTOSHHUSIX U HMX aTOMHO-MOJIEKYJISIPHBIM
CTPOCHUEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSIHUA BOJIBI
[IpakTrueckue paboOTHI:
#H##Par###0Onenka nuaMeTpa aToMa METOIOM PSIOB (C
HCIIONb30BaHueM (oTorpaduii).

2.6 HHParH##OnbITBI MO0 HAOMIOACHUIO  TEIUIOBOTO

pacHIMpeHus ra3os.
HH#HPar#H###0nbpITHl 10 OOHApPY)KEHUIO JIEHCTBUS  CHII

MOJICKYJISAPHOT'O ITPHUTSXKCHUSA

JIBDKEHUE U B3AUMOJIEVICTBME TEJI

11 Mexanuyeckoe JIBUKECHUE. PaBHOMepHOE u
' HEPaBHOMEPHOE JBUKCHHE
HH#HPar###CKropocTb. Cpennsis CKOpOCTh npu
32 HEPaBHOMEPHOM JIBHKEHUM. Pacuér myTH W BpEeMEHH
JIBUKCHUS
SIBnenune mHepuuMu. 3aKOoH MHepuuM. B3aumopeiicTBue
33 TeJ KaK MPUYMHA W3MEHEHUS CKOPOCTH JABMXKEHUS TeI.
Macca kak Mepa HHEpTHOCTH Tela
34 #H#Par### ImorHocTh BemecTBa. CBSI3b INIOTHOCTH C
' KOJIMYECTBOM MOJIEKYJ B €IMHUIIC 00bEMA BEIIECTBA
3.5 Cuna Kak XapakTepuCTHKa B3aUMOAEUCTBUS Tel
16 Cuna ymnpyroctu u 3akoH ['yka. M3mepenue cuibl ¢
' MTOMOIUIBIO TUHAMOMETpA
37 Hi##Par###SIBnenne tarorenus u cuia Tsxectu. Cuna
' TSDKECTH Ha Apyrux ruianerax. Bec temna. HeBecomocTthb
18 Cuna tpenus. TpeHue CKOJBXKEHHUS U TPEHHUE TIOKOSI.
' Tpenue B npupoie U TEXHUKE
39 H#H#HHPar###CrioxkeHue Cuil, HaIpaBJICHHBIX MO OJHOMU
. npsmoii. PaBHoaelcTByoast cri
3.10 [IpakTuueckue paboThI:




OnpeneneHne CKOPOCTHM PaBHOMEPHOIO  JABM)KECHHUS
(mapuka B OKUAKOCTH, MOJEIU  DIIEKTPUUYECKOIrO
aBTomMOoOMIIE W Tak jgainee). OnpeneneHue cpeaHen
CKOPOCTH CKOJIbXEHHsI Opycka WIM IIapuka 1o
HAaKJIOHHOM  IuIocKOCTH. OrmpeneneHue  IIOTHOCTH
TBEPJIOTO Tena. OnbITHI, JIEMOHCTPHUPYIOIIHAE
3aBUCUMOCTh PacTshKeHus (aedopmariu) MmpyKUHBI OT
NPUJIOKEHHONW  cwiibl.  ONBITBI, JAEMOHCTPUPYIOIINE
3aBHCHUMOCTb CHJIbI TPEHMSI CKOJIBKEHHSI OT BeEca Teja U

XapaKTepa COIMMPHUKACAOIMUXCs HOBerHOCTeﬁ

dusnueckue sIBICHUS B IPUPOJE: MPUMEPHI IBUKEHUS C
3.11 Pa3IMYHBIMU CKOPOCTSIMHU B )KUBOM U HEKUBOU IIPUPOJIE,

HGfICTBI/IC CHJIBI TPEHUA B IPUPOJAC U TCXHUKE

3.12 TexHuueckre yCTpoucTBa: JMHAMOMETD, MOAIIMITHUKA

JIABJIEHUE TBEP/IbIX TEJI, XUJIKOCTEM U TA30B

41 Hasnenne TBEpaoro Ttena. CrocoObl yMEHbIIECHHUS U
YBEJIMYECHUS 1aBJICHUS

42 JlaBnenue ra3za. 3aBUCUMOCTD JIaBJICHHS Ta3a OT 00bEMA,
TeMIepaTypbl

43 Hepe):(aqa JaBJICHUA TBép,Z[BIMI/I TCI1aMHU, XUAKOCTAMU U

razamu. 3akoH [lackans. [IneBMaTHYeCcKrE MaITMHEL

3aBUCUMOCTb  JIaBJICHUS  KHUJKOCTH OT  TJIyOWHBI.
44 IMuapocTtaTuaeckuii mapagokc. CooOmarmmecs: CoCcyapl.

FI/II[paBJII/I‘-IGCKI/Ie MCXaHHN3MBbI

Atmocdepa 3emnu u atMocdepHoe naBienue. [IpuunHbl
45 CYIIIECTBOBaHMUS BO3AYIIHOW oOomoukn 3emynd. OmbIT
Toppuuesmiu. 3aBHCUMOCTh aTMOC(EPHOTO ABICHUS OT

BBICOTHI HaJl YPOBHEM MODSI

46 W3mepenne armocdepHoro nasieHus. IIpubopsr s
M3MEpEeHNs AaTMOC(HEPHOTO JaBICHH

JleficTBHE KUAKOCTH M ra3a Ha NOTPYKEHHOE B HUX
4.7 Tesno. BelTankuparomas (apxuMmenoBa) CUiIa.  3aKOH

Apxumena

4.8 [TnaBanue Ten. Bo3ayxoriaBanue




4.9

[TpakTuyeckue paboThI:

HccnenoBanue 3aBUCUMOCTH Beca Tela B BOAE OT
00béMa TOTpYKEHHOH B JKMIKOCTh YacTH Tela.
OnpeneneHre BbITAIKUBAIOLIEH CUIIbI, JEUCTBYIOLICH Ha
TENO,  NOrpyk€HHOe B  KUAKOCTb.  lIpoBepka
HE3aBHUCUMOCTU BBITAJIKUBAIOIIEH CHUJIbI, JEHCTBYIOLICH
Ha TEJIO B JKUAKOCTH, OT Macchl Tena. OnbIThI,
JEMOHCTPUPYIOIIME  3aBUCUMOCTH  BBITAJIKUBAIOLICH
CWJIbI, IEHCTBYIOIIEH Ha TEJIO B >KMJIKOCTH, OT 00bEMa
MOTPYKEHHON B KUAKOCTb YacCTH TeJAa U OT IUIOTHOCTH
xunkoctu.  KoHcTpyupoBanue — apeomeTpa WM
KOHCTPYUPOBaHUE  JIOOKA W  OIpeaeneHue e

rPy30IIOABEMHOCTH

4.10

dusndeckue SABJICHUA B IpUpOAC: BJIMSAHHUC
aTMOC(bepHOl"O JaBJICHUS HaA JKUBOH OpraHu3M, IJIaBaHUucC

pBIO

4.11

TexHUYECKHE YCTPOWCTBA: COOOINAOIIUECS COCY/IBI,
YCTPOMCTBO BOJIONPOBOJA, THAPABIMYECKHI Mpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBON HAcoC,

apeomeTp

PABOTA, MOIITHOCTD, SHEPI'UA

5.1 Mexanuyeckasi pabota
52 Mexannueckast MOIIIHOCTb
53 [IpocTble  MexaHM3MBI: pblYar, OJIOK, HaKJIOHHAas
' IJI0CKOCTh. [IpaBuiio paBHOBeCHS pblyara
54 [TpumeHeHue npaBUia paBHOBECHUS phlyara K OJIOKy
«3onmoroe  mpaBuwio»  MexaHukd.  Koadduiment
55 IIOJIE3HOTO JENCTBUS MEXaHU3MOB. [Ipocteie
MEXaHHU3MBI B OBITY U TEXHUKE
5.6 [ToreHimanpHas SHEPTrUU Tea, MOAHATOTO Hall 3eMIIEN
5.7 Kunernueckas sneprust
sg [Tonnas MexaHuyeckas dHEprus. 3aKOH H3MEHEHHS U
' COXpaHEHUsI MEXaHUYECKOH SHEPTUU
5.9 [TpakTrueckue paboOTHI:




Hi#Par#t##Onpenenenne  paboOTbl CHIBI TPEHUS TIPH
PaBHOMEPHOM JIB)KEHUM Te€la M0 TOPU3OHTAIBHOU
MOBEpPXHOCTU. MccienoBanue  ycllOBUM  PaBHOBECHs
ppuara. HMsmepenne KIIJI HakIOHHOW IIOCKOCTH.

I/ISY‘ICHI/IC 3dKOHa COXpaHCHUA MEXaHU4YeCKoM OHCPIun

dusuyeckue SBICHUA B TMPHUPOJAE: pbIYarud B Tele

5.10
YeJI0BeKa
TexHuyeckue yCTpOMCTBA: pblyar, MOJABWXXHBIA U
5.11 HETIOABUKHBIN OJOKH, HAaKJIOHHAS TJIOCKOCTH, MPOCTHIC
MEXaHU3MbI B OBITY
8 KJIACC
Kon Kon
IIpoBepsieMble 3JIEMEHTHI COEPKAHUS
pa3nena 3JIeMeHTa
TEIIJIOBBIE SBJIEHUSA
OCHOBHBIE  TIOJIOXKEHHUSI  MOJIEKYJISIPHO-KUHETUYECKON
61 TEOpUU CTPOCHMS BemiecTBa. Macca ©  pa3Mepbl
' MosieKysl.  OmbIThl, MHOJATBEPXKAAIOLUIME OCHOBHBIE
TIOJIOKEHUS MOJICKYJIIPHOKMHETHYECKON TEOpUH
Mopnenn  TBEpAOrO,  KUAKOTO W ra3z000pa3HOro
6.2 cocTtosiHUI BemiecTBa. Kpucrammmueckue U amopdHbIe
Tena
OOBsicHEHHE CBOMCTB Ta30B, KUIAKOCTEH M TBEPABIX TEI
6 6.3 Ha OCHOBE TIOJIO)KEHUH MOJIEKYJISIPHOKMHETUYECKOMN
TEOpUU
6.4 CmauuBaHue U KaNnWUISPHbBIC SBJICHUS
6.5 TemoBoe pacIlIupeHHe U CKaTHE
66 Temneparypa. CBsi3p TeMmrepaTypbl CO CKOpPOCTHIO
. TEIIOBOIO JABMIKCHUS YaCTHIL
67 BuyTtpennss sueprus. CiocoObl U3MEHEHHS BHYTPEHHEH
. SHEPTHH: TEIIoTepeiada U COBEPIIICHUE padOThI
6.8 Buasl Teruonepenaun: TEMIONPOBOAHOCTb, KOHBEKIIUA,




H3JIYy4YCHHC

KonuuectBO  TEIUIOTEL VnaenpHass  TEIUIOEMKOCTD

6.9
BELIECTBA
TemmooOMeH © TemIOBOE paBHOBECHE. Y paBHEHUE
6.10
TEIJIOBOTo OanmaHca
611 [InaBneHue U OTBEpAECBAHUE KPUCTAJUIMYECKUX BELIECTB.
' VY ienpHas TEmuoTa MIaBJICHUS
[TapooOpa3zoBanne 1  kKoHAeHcauus. Mcmapenue.
612 Kunenne. VYpenpHas  Temiora  mapooOpa3oBaHMsL.
' 3aBUCHMOCTh TEMIIEPATYPHl KUIIEHUS OT aTMOC(EpHOTro
JTaBJICHUS
6.13 BnaxHocTs Bo3yxa
6.14 DHeprus TOIINBA. Y AeIbHAs TEIUIOTa CrOpaHus
[Ipunmuner  pabotel  TeroBbiX — aBurareneit  KITJI
6.15 TEIJIOBOTO JBHUTATENsA. TeIIoBble ABHUTATENN M 3aIluTa
OKpPY’KaloIlIeH cpe/ipl
3aK0oH COXpaHEHUs U IPEBPAILICHHS SHEPTHUH B TETUIOBBIX
6.16
nporeccax
[IpakTryeckue paboOTHI:
HHPar##H#OnbITl 10 OOHApPYKEHUIO JEUCTBUSL  CHJI
MOJIEKYJIIPHOTO TPUTSIKEHUSI.
##H#Par#H##0OnbITel 1O BBIPAILIMBAHUIO  KPHUCTAJLUIOB
IIOBaPEHHOW COJIM WX caxapa.
#H#H#HPar#H##OnbITBl 1O HAOMIOJIEHUIO  TEIJIOBOTO
617 pacmMpeHus Ta30B, )KUJIKOCTEH U TBEPIBIX TEI.

##HtPar#H##OnpenencHue naBieHUs BO3AyXa B OassioHe
LINPULIA.

HHPar#H##ONbITHl, JIEMOHCTPUPYIOLIUE 3aBUCUMOCTh
JIABJICHUs. BO3JyXa OT €ro o0béMa W HarpeBaHUs WM
OXJIQXKICHUS.

###Par###1IpoBepka TUIIOTE3bl JINHEHHOW 3aBUCUMOCTH

JUTMHBI ~ CTOJIOMKA JKUJIKOCTH B TEPMOMETPUYECKOU




TpyOKe OT TeMIeparyphl.

#iH#HPar###Habmonenue W3MEHEHHS BHYTpEHHEH
SHEpPrHU TeNa B pe3ysbTaTe TervIonepenadyd U paboThl
BHEITHUX CHIL

###Par###llccnenoBanue sBICHUS TeIIOOOMEHa NpHU
CMEIIMBAaHUM XOJIOJIHOW U rOpsiYer BOJIBI.
###HPar#H#Onpenenenue KOJIMYECTBa TEeTLJIOTHI,
MOJTyYEHHOTO0 BOJAOW IpHU TEMJIO0OMEHE C HarpeThiM
METATUYECKUM LIUTUHAPOM.

#H##HPar#H#Onpenenenue YACTBHOM  TEIJIOEMKOCTHU
BEIIECTBA.

#H##Par###lccnenoBanue npouecca UCHapeHus.
###HPar#H###OnpeneneHue  OTHOCUTENBHOM — BJIAYKHOCTH
BO3/yXa.

###Par###OnpeneneHue yieabHON TEIJIOTH TIIABICHUS

Jbaa.

6.18

Ousnueckue SABICHHS B TPUPOAE: MOBEPXHOCTHOE
HAaTsOKEHHE W KaMWULIPHBIE SIBICHHS B IPHUPOJE,
KpHCTaJUIbl B Iipupoje, uaiyuyenue CosHua, 3amMep3aHue
BOJIOEMOB, MOPCKHE OpU3bl; 00pa3oBaHUE POCHI, TYMaHa,

WHEs, CHETA.

6.19

TexHnyeckue  ycTpoWcTBa:  KalWJUIAPbL, INPUMEPHI
UCIIOJI30BAaHUsl KPUCTAIIOB, JKUJIKOCTHBI TEPMOMETD,
JATYUK TEMIIEPATypbl, TEPMOC, CHUCTEMa OTOIUICHUS
JIOMOB, TUTPOMETpPBI, MCUXPOMETp, MapoBasi TypOHHA,

ABUTATCJIb BHYTPCHHECTO CIrOPaHU:.

OJIEKTPUYECKUE U MAT'HUTHBIE ABJIEHUA

7.1 Onexrpuszanus Tei. /IBa pona 3JIeKTpUUECKUX 3apsiioB
B3aunmopeiictBue 3apsokeHHbIX  Tell.  3akoH  Kynona

7.2 (3aBHCUMOCTD CHJIBI B3aUMOJICHCTBUS 3apSKEHHBIX TEJ OT
BEJIMYHMHEI 3aPS0B U PACCTOSHHS MEXKTy TEIIaMH )

-3 DnexTpudeckoe moine. Hampspk€HHOCTD 31EKTpHYECKOTo

I1O0JIA. HpI/IHHI/IH CYIICpHO3UIHNUN ISJICKTPHUICCKUX ToJiek




(Ha KAYECTBEHHOM yPOBHE)

Hocutenn »snekTpuyeckux 3apsioB. JEMEHTapHBIN

7.4 anekTpudeckuid 3apsaa. Ctpoenue atoma. [IpoBogHuku u
JURIIEKTPUKU
7.5 3aKOH COXpaHEHUS AIEKTPUUECKOTO 3apsiia
6 ONEeKTpUYEeCKHM  TOK.  YCIOBUSL  CYLIECTBOBAHMS
' AJIEKTPUIECKOTO TOKa. ICTOUHUKH MTOCTOSTHHOTO TOKA
HeiicTBus 3IEKTPUUYECKOTO TOKa (TeroBoe,
7.7 XUMHUYECKOE, MAarHUTHOE). OJEeKTPUUECKUd TOK B
KUJKOCTSX U rasax
o, Onektpuueckass nenb. Cuia Toka. DJIEKTPUYECKOE
' HaTPsDKCHUE
=9 ConpoTtusieHue MIPOBOJHUKA. VY nensHoe
' CONPOTHUBIICHUE BEIIECTBA
7.10 3akon Oma J1g yyacTka 1enu
[TocnenoBarenbHOe ¥ THapajuleTbHOE  COEAMHEHUE
7.11
IIPOBOJHUKOB
Pabora M MOIIHOCTH DIIEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoyins — Jlenna
13 DNeKTpUUecKue LeNd U MOTPEOUTENH SIEKTPUUECKOM
' sHepruu B ObITy. KopoTkoe 3aMbikaHue
[TocTrositHHbIE MarHuThl. B3anmonelcTBHE MOCTOSHHBIX
7.14
MarHuToOB
715 MarnutHoe mnose. MarHuTHoe mnoje 3eMiIM U €ro
' 3HAUYEHHE IS )KU3HU Ha 3emile
716 OmneIT Opcrena. MarHuTHOE MOJIE 3JIEKTPUUECKOTO TOKA.
. [IpumMeHeHne 3JIeKTPOMarHuTOB B TEXHUKE
JlelicTBME MArHUTHOrO IIOJST HA MPOBOJHUK C TOKOM.
17 DIIEeKTPOABUTATENIb TIOCTOSIHHOTO TOKa. Vcmonb3oBaHue
. 3JIEKTPOJIBUTaTeei B TEXHUYECKUX YCTPOMCTBAX M Ha
TpaHCIOPTE
7.18 Onbitel  ®apaznesi.  SIBleHHE  BJIEKTPOMArHUTHOM




uaaykiuu. [Tpasuso Jlenma

DJIEKTpOreHepaTop. CnocoObl MOJTYyYEHUS
7.19 AJIEKTPUYECKON SHEPIUM. DJIEKTPOCTaHIIUN Ha

BO306HOBJI$I€MLIX HNCTOYHHUKAX Z-)HCpFI/II/I

[TpakTrueckue paboThI:

OnbITEl 10 HAOTIOICHUIO SJIEKTPU3AIMH TEJl MHIYKIUEH

Y TIPH CONTPUKOCHOBEHUHU.

UccnenoBanue neMCTBUS AJIEKTPUYECKOTO TOJIA  HA

HpOBOHHI/IKI/I 148 I[I/IBJIGKTpI/IKI/I.

COopka ® mpoBepka pabOTHl JIIEKTPUYECKOW IIENH

IMOCTOSIHHOT'O TOKa.

W3mepenue u peryIupoBaHe CUITbI TOKA.

H3mepeHnue u peryaupoBaHue HANPSKEHUS.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UIYIIETO Yepes

pe3UCTOp, OT COMPOTUBIICHUSI PE3UCTOPA U HAIPSHKCHUS

Ha PE3UCTOpE.

OnbITHL, JEMOHCTpUpYIOLIHE 3aBHCUMOCTD

3JIEKTPUYECKOTO COMPOTHBIICHUS MPOBOJAHUKA OT €ro
7.20 JUTUHBI, TUIOLIA/IM MTOMIEPEYHOI0 CEUCHUS U MaTepHraa.

[IpoBepka mpaBWia CIOXKEHUS HANPSHKEHUW  TIpU
MOCJIEAOBATEILHOM ~ COCIMHEHUM JBYX PE3UCTOPOB.
[IpoBepka npaBuia sl CHIIBI TOKAa MPU MapauieIbHOM
CoeMHEHUU  pe3uctopoB.  OmpeneneHue  pabOTHI
AJIEKTPUYECKOTO  TOKAa, MJIYIIEr0 4Yepe3  PEe3UcTop.
OmpeneneHre  MOIIHOCTH — DJIEKTPUYECKOTO  TOKa,
BBIJIEIISIEMOM Ha pe3uctope. McciienoBannue 3aBUCMMOCTH
CHJIBI TOKA, HUIYIIET0 Yepe3 JaMIIOYKy, OT HaIpsHKEHUs
Ha Heil. Onpenenenune KIIJ[ narpesarens. McciaenoBanue
MarHuTHOI'O B3aI/IMOI[eI\/'ICTBI/ISI IIOCTOSAHHBIX MAar"HuTOB.

N3yyeHre MarHUTHOTO TOJISI TOCTOSIHHBIX MarHUTOB TPH
uX OObeIUHCHMM W  pasaeneHun. VccnemoBanue
JIEUCTBUSA JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnbITel,  JEMOHCTPUPYIOUIME  3aBHUCHUMOCTb  CHJIBI




B3aMMOJCHCTBYS KaTylIKA ¢ TOKOM M MarHuTta OT CHJIBI
TOKa M HalpaBJIeHUs TOKa B Karyumke. M3ydenue

I[CﬁCTBHSI MAaroMTHOrO ImoJjid Ha HOPOBOAHHMK C TOKOM.

KonctpyupoBanue u u3yueHHe paboThI
3JIEKTPOABUTATEIIA. Hsmepenue KITJI
3IEKTPOABUTATENBHON YCTaHOBKH. OnbIThI 1o

HCCIICIOBAHUIO SABJICHUA SHCKTpOMaFHHTHOﬁ HHAYKIUUA:
HCCIeNOBaHNEe H3MCHCHHM 3HAUYCHUS U HalpaBJICHUSA

WHAYKOWUOHHOT'O TOKa

7.21

®usnyeckue SBICHHS B MPUPOJAE: DIECKTPUUECKHE
SBIICHUSI B arMocdepe,  OAIEKTPUYECTBO  KUBBIX
OpraHW3MOB, MarHUTHOE MOJe 3eMJIH, Apeid MOIIOCOB,
POJIb MATHUTHOTO TMOJIS ISl KU3HU Ha 3eMJie, MOJSpHOe

CHUAHHEC

7.22

TexHu4eckue yCTpPOWCTBA: AIEKTPOCKOI, aMIepMeETp,
BOJIETMETP, PEOCTaT, CUETUHUK DIICKTPHUECKON SHEPTHH,
AJIEKTPOOCBETUTEIbHBIE ~ TPHOOPBI,  HarpeBaTeJIbHbIC
AIIEKTPONPHOOPHI (mpumepsl), ANEKTPUUYECKUE
NpPEOXPAHUTENH, JIIEKTPOMArHUT, 3JIEKTPOJIBUTATENH

IOCTOSAHHOI'O TOKaA, rCeHEPATOP IMOCTOAHHOI'O TOKA

9 KITIACC
Kon
Kon snemenra [IpoBepsieMble 211EMEHTBI COACPKAHU
paszaena
MEXAHUWYECKUE ABJIEHUA
Mexanudeckoe JBIKEHHE. MarepuanbHas — TOYKa.
8.1 Cucrema otcuéra
o 8.2 OTHOCUTENBHOCTh MEXaHUYECKOTO ABMKCHHUS
8.3 PaBHOMEpHOE MTPSMOJIMHEITHOE IBHXKEHHUE
#H##Par##H#HepaBHoMepHOE TPSAMOJIMHEMHOE IBUKECHHE.
8.4 Cpennsis UM  MrHOBEHHass  CKOpPOCTb  Tela  IpU

HEPABHOMEPHOM JIBHOKCHUH




Yckopenue. PaBHOyCKOpEHHOE IIPSIMOJIMHEMHOE

8.5
JBUO)KEHUE
8.6 #H##Par###CBo0oqHOe Tanenne. OubITel [ ammies
#HiHtPar#H##PaBHOMEpHOE [IBUJKEHUE 10 OKPY>KHOCTH.
8.7 Ilepuon m yacrora obpamenus. Jlunelinas u yrioBas
ckopocTH. LleHTpocTpeMuTenbHOE yCKOpEeHHUe
8.8 [Tepseiit 3akon HproToHA
8.9 Bropoii 3akon HeroTona
8.10 Tperuii 3akon HeroToHa
8.11 HiHPar#H##] [puHIMT CyTIEpIO3ULIMH CUIT
8.12 Cuna ynpyroctu. 3akoH ['yka
| H#i#tParfH##Cunia  TpeHMs: CUJIa TPEHUS CKOJIbKEHUS,
513 CHUJIa TPEHUS TIOKOsI, APYTHe BUIbI TPEHUS
###Par###(Cuna  TSHKECTHU M 3aKOH  BCEMHUPHOTO
.14 TATOTEHUS. Y CKOpEeHHE CBOOOHOTO MaICHUS
Hewxenne  mmaHer  Bokpyr  Connma.  IlepBas
513 KOCMHUYECKasi CKopocTb. HeBeCOMOCTh U neperpysku
PaBHOBecue MaTepuanbHO TOUKU. AGCOIIOTHO TBEPIOE
8.16 oo
#i#HtPar#H#H#PaBHoBecrue TBEPJOro Tejla C 3aKpeIuIEHHON
817 ocblo BpaleHus. MomeHT cuibl. LleHTp TskecTn
8.18 HNmnynsce Tena. U3MeHenne ummysnbca. UMmynbe cuiibt
8.19 3aKOH COXpaHEHHUs UMITYJIbCa
8.20 #HHPar###PeakTHBHOE IBIKEHIE
8.21 Mexanuueckas paboTa u MOIIHOCTb
PabGora cun Tspkectn, ympyroct, TpeHHs. CBsi3b
8.22 SHEPTHUH U PabOTHI
[lorenuumaneHass SHeprusi Tena, MOJHATOrO  Haj
523 MOBEPXHOCTHIO 3eMIIH
8.24 [ToTeHnanbHas SHEPTUs CKATON TPYKUHBI
#HParfH#Kunetnueckas sHeprus.  Teopema 0
523 KMHETUYECKOU YHEPTUU
8.26 #H##Par###3aKoH COXpaHEHUs] MEXaHUYECKOW SHEPIUU




8.27

[IpakTuyeckue paboOTHI:

Omnpenenenue cpenHeil CKOPOCTU CKOJBXKEHHs Opycka
WIM JABIDKEHHS IIapuKa MO HAKJIOHHOW IUIOCKOCTH.
OmnpezneneHue yCKOpeHHs Tesla IPU PaBHOYCKOPEHHOM
JIBIDKEHHH 110 HAKJIOHHOM IVIOCKOCTH.

HccnenoBaHue 3aBUCUMOCTH IIyTH OT BPEMEHHU IIpU
PaBHOYCKOPEHHOM JIBUKEHUU 0€3 Ha4allbHOW CKOPOCTH.
[IpoBepka rUIOTE3bI: €CIM TNPU PABHOYCKOPEHHOM
JBIDKEHUHM 0€3 HayaJbHOW CKOPOCTU IYTH OTHOCSTCS
KaKk psaa  HEYETHBIX 4YMCEN, TO COOTBETCTBYIOLIME
POMEXYTKH BPEMEHHU OJMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUS! CKOJIbKEHHS
OT CWibl HOpManbHOro nasieHus. Omnpenenenve
ko3(duuuenta TpeHus ckombxkeHus. OmnpeneneHue
KECTKOCTU MpykuHbl. OmnpezneneHue padOTHl CUIIBI
TPEHUS TpU PABHOMEPHOM JIBIDKEHUM Tela IO
TOPU30HTANILHOM MOBepXHOCTH. OmnpejeneHue padOThI
CWJIBl  YIOpPYrocTM  Npu  NoabéMe  Ipy3a C
UCTIOJIb30BAaHUEM  HETIOABIKHOTO M TIOABHKHOTO

OJIOKOB

8.28

du3nyecKue ABJICHUSA B IPUPOJIE: NPUIUBBI U OTJIUBBI,
nBkeHue T1uianer CONMHEYHOW CHCTEMBI, PEaKTHUBHOE

JABUXKCHHUC JKUBBIX OPIraHU3MOB

8.29

Texuuueckue YCTpOﬁCTBaZ ClInaoOMETP, JaTYUKH

IIOJIOXKEHUS, PACCTOSHUS U YCKOPEHMSI, PAKETBI

MEXAHWYECKHUE KOJIEBAHWA 1 BOJIHBI

KonebarenbHoe aBmxenne. OCHOBHbIE XapaKTEPUCTHKU

> KOJIeOaHMil: Mepuo/], 4acToTa, aMILTUTY/Ia
92 MaremaTnueckuii U IIPY>KUHHBIN MasITHUKH.
' [TpeBpatenre sHEPTUM MPH KOJIeOATEILHOM JABHKEHUH
93 3aryxatomue KosneOanus. BoiHyXIeHHBIE KOJIeOaHMS.
' Pe3onanc
Mexanunyeckue BoJaHbI. CBONCTBA MEXaHUYECKUX BOJIH.
94 [IpononbHBIE W MONEpEYHbIE BOJHBI. [[TMHA BOJHBI U

CKOpOCTB €€ pacrpocTpaHeHus. MexaHndecKkue BOJTHBI B




TBEPJIOM TeJle, CEICMUYECKHE BOJIHbI

9.5 3Byk. I'pomMkocCTh 1 BeIcOTa 3ByKa. OTpakeHUE 3ByKa

9.6 HHdpa3Byk 1 yIbTpa3ByK
[TpakTHdeckure paboThI:
OnpeneneHne 4YacTOThl ©W  TepuoAa  KoieOaHWi
MaTeMaTHYeCKOro MasTHUKA.
OnpeneneHnne 4YacTOThl ©W  TepuoAa  KoseOaHWi
NPy KUHHOTO MasiTHUKA

97 HccnenmoBanne 3aBUCUMOCTH  TiepHoOAa  KoJjeOaHW

' NOJBEIIEHHOTO K HHUTH Tpy3a OT JUJIMHBI HUTH.
HccnenmoBanne 3aBUCUMOCTH  TiepHoAa  KoJjeOaHWi
NPY)KMUHHOTO MasTHHUKAa OT Macchl rpy3a. [IpoBepka
HE3aBUCUMOCTH nepuoaa KOJICOaHMIt rpy3a,
MIOJIBEIICHHOTO K HHUTH, OT MAacChl Ipy3a M KECTKOCTH
npyXuHbL. MI3MepeHne yCKOpeHHs CBOOOTHOTO TIaICHUS
dusnueckue sSBICHHUS B MPUPOJIEC: BOCIPUATHE 3BYKOB

9.8 JKUBOTHBIMH, 3E€MJICTPSICEHUE, CEHCMUYECKHE BOJIHBI,
I[yHaMH, 9XO

99 TexHuYecKne YCTPOMCTBA: 93XOJIOT, HCIOJIb30BAHUE

yIbTPa3ByKa B OBITY U TEXHUKE

10

OJIEKTPOMAT'HUTHOE IIOJIE 1 SJIEKTPOMAI'HUTHBIE BOJIHbI

QHCKTPOMH.FHI/ITHOG II0JIC. 3HCKTp0MaFHI/ITHLIC BOJIHBI.

101 CBolicTBa AJIEKTPOMArHUTHBIX BOJIH

10.2 [[Ixana 37€KTpOMarHUTHBIX BOJIH

103 OnexTpoMarHuTHas npupoga cBera. CKOpocTh CBeTa.

' BonHOBBIE CBOICTBA cBETA

[IpakTuyeckue paboOTHI:

10.4 W3ydyeHne CBOMCTB  OJIEKTPOMATHUTHBIX  BOJIH  C
MOMOIIbI0 MOOMIIBHOTO TesehoHa
Qdusnyeckue SBIEHHS B TpUpone: OHOIOTHYECKOe

10.5 neiicTBre BUMIMOTO, yIbTPadruOIETOBOTO u
PEHTT€HOBCKOT'O U3ITyYeHUN

10.6 TexHuueckue YCTPOKCTBA: HCIIOJIb30BAaHUE

QJICKTPOMAruuTHLIX BOJIH JJIA COTOBOM CBSI3H




11

CBETOBBIE ABJIEHUA

11.1 JlyueBas mozenb cBeta. MictouHuku cBera
11.2 [IpsimonrHENHOE pacCIpOCTPAHEHUE CBETA
13 Otpaxxenue ceta. [Imockoe 3epkano. 3aKOH OTPAKEHHUS
' CBeTa
114 [Ipenomnenne cBera. 3akOH MPENOMJIEHHUS CBETa.
' [TonHOE BHYTpEeHHEE OTpa’KeHUE CBETa
11.5 Jlunza. Xop nydeii B TuH3E
116 Ontuyeckast cucrema Qoroarnmnapara, MUKPOCKONa U
' TeJIeCKOomna
17 ['ma3 xak onTuyeckass cucTeMa. bian3opykocTb U
' JTAJIbHO30PKOCTh
18 Paznoxxenue Genoro ceeta B cektp. OnbiTel HptoTOHA.
' Clio’)keHHe CIeKTpalIbHBIX 1IBETOB. Jlucnepcus cBera
[IpakTuueckue pabOThI:
#iHPar#H#lccnenoBanue 3aBUCUMOCTHU yria
OTpaXeHUsI CBETOBOTO JIyya OT yrJja MaJeHusl.
#i#Par#t##l3yuenne  XapaKTepUCTHK  M300pa)KeHUs
npeaMeTa B INIOCKOM 3epKalie.
HiHPar#iH#ccnenoBanue 3aBUCUMOCTHU yria
IPETOMJICHUSI CBETOBOI'O JIydya OT YIJia MaJeHHs Ha
119 IPaHULE «BO3/1yX — CTEKIION.
' ##HPar#Ht# lonyuenne  m300paXeHMH C  TTOMOIIBIO
coOuparoIe JTHH3HI.
###HPar#H##Onpenenenne  (QOKyCHOrO pacCTOSIHHSI U
OINITUYECKOH CHJIBI COOMpArOILEH TNH3BL.
HHAPar###ONBITE TI0 pa3JIOKEHUI0 OEJIoro CBeTa B
CIIEKTP.
H#HPar#H##ONBITHl 110 BOCIPUATUIO LIBETA INPEIMETOB
U UX HAOJIOJIEHUU Yepe3 [IBETOBbIE (PUIIBTPHI
®dusnyeckue gBieHus B npupone: 3aTMeHuss ConHia u
11.10 JIyHBI, 1IBETa Tell, ONTHYECKHE SIBICHUS B aTMocdepe

(BeT HEOa, pedpakums, paayra, MUPax)

11.11

TexHnueckne YCTpOICTBa: OUKH, MIEPUCKOIIL,




¢doroanmapat, ONTHUECKUE CBETOBO/IBI

12

KBAHTOBBGIE ABJIEHU A
1 OmnbiTel Pesepdopna m mnanerapHas MoOAedb aTroMa.
' Mogens atoma bopa
122 Hcnyckanne u mornomieHue cBera atroMoM. KBaHTHI
' JIuHeiuaTsie CrIEKTPbI
12.3 PamnoaktuBHOCTB. ANb(a, OeTa- U TaMMa-U3TyYeHUS
14 Crpoenne aromHoro sapa. HykinoHHas  Monenb
' aTOMHOrO siapa. M30Tomnsl
s PanuoakTtuBHble mnpeBpameHus. Ilepuon mnomypacnana
' ATOMHBIX S7IEp
16 SAnepHble peakunu. 3aKOHBI COXPAHEHUS 3apsAOBOI0 U
' MacCOBOTO YHCET
12.7 DHeprus cBA3M aTOMHBIX sJiep. CBsi3b Macchl U SHEPTUU
128 Peakuuu cunresa u aenenus saep. IctouHukn sHepruu
' ConHua u 38€311
129 Snepnas  sHepretuka. JleiicTBHE  pagMOAKTUBHBIX
' U3JTy4YEeHHI Ha dKUBBIE OPTaHNU3MBbI
[IpakTuueckue pabOTHI;
HaGnronenne CIUIOIIHBIX M JIMHEWYATBIX —CIIEKTPOB
U3ITyYEHUSI.
12.10
HccnenoBanue TpekoB: U3MEPEHUE DHEPIMM YaCTHUIIBI
10 TOpMO3HOMY ITyTH (110 poTorpadusim).
W3mepenune paanoakTuBHOTO (hoHa
®dusnueckue SBICHUSA B IPUPOAE: E€CTECTBEHHBIN
PaauOaKTUBHBIN ¢on, KOCMHYECKHUE JTy4H,
12.11 PaaUMOAKTUBHOE W3JIyYEHUE IIPUPOJHBIX MUHEPAJIOB,
JIEUCTBUE PATMOAKTUBHBIX M3JIYYEHU HA OPraHu3M
YeJI0BEKa
19 19 TexHuueckue YCTpOMCTBa: CIIEKTPOCKOIIL,

I/IHI[I/IBI/II[yaJ'IBHHﬁ A03UMCETpP, KaMEpa Bunscona




IMPOBEPAEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUA K
PE3YJBTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJILHOM
ITPOTPAMMBI OCHOBHOT'O OBIIET'O OBPA3OBAHMUAA

Kon
NpoBepsieMoro
TpeOOBaHUA

IIpoBepsiemble TPeGOBaHKS K NMPeIMETHBIM pe3yibTaTamM
0a30BOr0 ypOBHSI 0CBOCHHS OCHOBHOM 00pa30BaTe/IbHOM
NPOrpaMMbl OCHOBHOT0 00111ero o0pa3oBanust Ha ocHoBe PI'OC

[Tonumanue ponu  GU3MKA B HAyYHOM  KapTHHE  MUPa;
c(hOpMHUPOBAHHOCTH 0a30BBIX MPEICTABICHUA O 3aKOHOMEPHOU CBSI3U
U TI03HABAEMOCTH SBJICHUM NPUPOIBI, O pOJU DKCIIEPUMEHTA B
¢usuke, o cucremooOpasyiomeld poau (GU3MKKM B Pa3BUTUHU
€CTECTBEHHbIX HAayK, TEXHUKH U TEXHOJIOTHUH, 00 SBOJIIOLUU
¢u3nUecKkux 3HAHUW W UX POJHM B IIEIOCTHOW €CTECTBEHHOHAYYHOMH
KapTHMHE MHpA, O BKJIAJE POCCUHCKUX M 3apyOeKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, OOBSCHEHHE MPOLIECCOB OKPYKAIOIIETO

MHUpa, pa3sBUTHC TCXHUKHU U TEXHOJIOTHH

3HaHMS O BHMJAX MaTepuu (BEIIECTBO U TOJE), O IBMKEHHHM Kak
croco0e CyIecTBOBaHUSI MaTEPUU, 00 aTOMHO-MOJIEKYJISIPHON TEOpHH
CTpOEHHsI BelIecTBa, O (U3MYECKOH CYIIHOCTH SIBJCHHM HPUPOJIBI
(MEXaHUYEeCKUX, TEIUIOBBIX, JJICKTPOMATHUTHBIX U KBaHTOBBIX),
yMEHHE pa3IuyvaTh SBJICHUS MO0 OMUCAHUIO UX XapaKTEPHBIX CBOWCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX TaHHOE (PH3UUecKOe SBICHICE,
yMEHHE pacro3HaBaTh MPOSBICHNUE U3yUYEHHBIX (GU3NYECKUX SBICHUN
B OKpYXXalolIeM MHpE, BBbIACHAS UX CYIIECTBEHHbIE CBOMCTBA

(MpU3HAKK)

Branenue ocHoBaMH TMOHATUMHOTO anmapara U CHUMBOJIMYECKOTO
s3bIKa (PM3UKHU U KCIIOJIb30BaHUE WX IS pelIeHHs Y4YeOHBIX 3a/1ad;
YMEHHE XapaKTepU30BaTh CBOWCTBA TeJ, (PU3UYECKHE SBICHUS U

IpoucCChl, UCII0JIb3YyA (I)yHI[aMCHTaJ'H)HBIC N OMIIUPUYICCKHUEC 3aKOHbI

VMenue onuceIBaTh HU3Yy4YCHHBIC CBOMCTBA TEII (I)I/ISI/I‘IGCKI/Ie SIBJICHHS,

UCTIOJNB3YS PU3NICCKUE BETMUNHBI

Brnagenne ocHOBaMH METOAOB HAy4YHOTO I[IO3HAHUS C Yy4ETOM
coOmro/ieHust MmpaBuil O€30macHOTO TpyAa: HabmoaeHne (PpU3NIECKUX
SIBJICHUM:

YMEHHE CaMOCTOSITEIbHO COOMpPATh AKCIEPUMEHTAIbHYIO YCTaHOBKY




U3 JaHHOTO HaOopa 00OpYJOBaHUS MO MHCTPYKIHUH, OMHCHIBATH X0
OIIbITA U 3alUCBIBATh €0 PE3YJIbTAThI, (POPMYIMPOBATH BBIBOABI;
MPOBE/ICHUE MPSAMBIX U KOCBEHHBIX M3MEPEHHUN (PU3NUECKUX BETUUMH:
YMEHHUE IUIAaHUPOBAaTh  M3MEPEHUs, CaMOCTOSITEIIBHO  cOOMpaTh
JKCIIEPUMEHTAIBHYK) ~ YCTAHOBKY [0 HMHCTPYKLUH, BBIYUCIATH
3HAQYEHHWE BEJIMYMHBI M aHAJIM3MPOBATH ITOJYYEHHBIE PE3yJIbTaThl C
y4€TOM 3a/IaHHOM MTOTPELIHOCTH PE3yJIbTaTOB U3MEPEHUN;
IIPOBEJICHUE  HECIIOKHBIX  JKCIIEPUMEHTAIBHBIX  MCCIICOBAHMIA;
CAMOCTOATENIFHO ~ COOMpaTh  AIKCIIEPUMEHTAIBHYIO  YCTaHOBKY H
MIPOBOAUTH  HMCCIIEOBAaHUE IO  HMHCTPYKLHUHM,  IPEICTaBISTH
MOJTyYSHHbIE 3aBUCUMOCTH (DU3MYECKHX BEIUYMH B BHUJE TAOIHUIl U
rpaduKoOB, yYUTHIBATH MOTPEIIHOCTH, JA€TaTh BHIBOABI IO PE3yIbTaTaM

HUCCICOOBAaHUA

[loHnmaHue  XapakTepHBIX  CBOMCTB  (u3myeckux  Mojenei
(MaTepuanbHas TOYKa, aOCOJIIOTHO TBEPIOE TENO, MOJEIN CTPOEHUS
ra3oB, JKMJIKOCTEH U TBEPIBIX TeJ, IUIAHETApHAas MOJEIb aToMa,
HYKJIOHHasi MOJieJlb aTOMHOIO A]pa) U yMEHHE NPHUMEHATh UX I

00BbsICHEHUS! (PU3NIECKHX MTPOIIECCOB

YMmeHue oOBSCHATH (PU3MUECKUE NPOLECChl M CBOMCTBA TEl, B TOM
YUCI€ W B KOHTEKCTE CHUTyalMd MPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBIABIISITH IPUYMHHO-CIEACTBEHHBIE CBSI3U U
CTPOUTH OOBSICHEHHE C ONOPOIl HA N3YUYEHHbIE CBOWCTBA (PU3HUECKUX

HBHGHHﬁ, (1)I/ISI/I‘~I€CKI/IC 3aKOHBI, 3aKOHOMCPHOCTH U MOACIIN

YMmeHue pemaTth pacu€THble 3amaud (Ha 6aze 2 — 3 ypaBHEHUH),
UCIIONB3YSl 3aKOHBI U (OPMYJIbl, CBSI3bIBAlOIIME  (PUBNUYECKUE
BEJIMYUHBI, B YAaCTHOCTH, 3allUCHIBATH KpATKOE YCJIOBHE 3a1ayH,
BBISIBJISITH HEJOCTAIOLIUE JaHHbIE, BBHIOMpPATh 3aKOHBI U (HOpMYIIbI,
HeoOXouMBbIe Ui €€ pelIeHUs, UCTIOIb30BaTh CIPABOYHBIE JaHHBIE,
MIPOBOJUTH pPAc4YE€Tbl M OLEHUBATH PEATMCTUYHOCTH ITOJYYEHHOTO
3HAa4YeHUsl (U3NUECKOI BETUUMHBI; YMEHUE OIPENENIATh Pa3MEPHOCTh

(bu3MYECKOI BETUYHUHBI, TOTyYEHHOU MIPH PEIICHUH 3a1a49H

YMeHHe XapakTepu30BaTh IPUHLUIBI JCUCTBUSA TEXHUYECKUX
YCTPOICTB, B TOM 4YHCJIE€ OBITOBBIX NPUOOPOB, U TMPOMBIILIEHHBIX
TEXHOJIOTMYECKUX IIPOLIECCOB 10 UX OIUCAHUIO, UCIIOJIb3Ys 3HAHUSA O

CBOMCTBAaxX (PU3NYECKUX SBICHUM W HEoOXoaumble (U3MUECKUE




3aKOHOMEPHOCTH

10

YMeHHe UCHONb30BaTh 3HAaHUS O (U3MYECKHX SBICHUAX B
MOBCETHEBHONW KU3HM i1 obecrieueHuss 0O€30MacHOCTH  TIPH
oOpamieHun ¢ OBITOBBIMH ~ HpuOOpaMH ¥ TEXHUYECKUMHU
yCTpOCTBAMH, COXpPAaHEHUsS 3I0pOBbSI M  COOJNIONCHHS HOPM
HKOJIOTUUECKOT0 TMOBEJICHHS B OKpYXKalolleld cpene; MOHUMAaHUE
HEOOXOAMMOCTH TPUMEHEHUS JTOCTIDKCHHH (U3UKH M TEXHOJIOTHH

I pallMOHAJIBHOI'O IMPUPOAO0IIOJIb30BAHUA

11

OneIT TOMCKa, TpeoOpa3oBaHUs U TMPEACTaBICHUS HHPOPMAIUU
(U3HYECKOTO CONEpPKAHUA C WCIOJIh30BaHUEM WH(POPMAIIMOHHO-
KOMMYHUKATUBHBIX TE€XHOJIOTHI; YMEHHE OLIEHMBATh JOCTOBEPHOCTh
MOJIy4YeHHOW WH(QOpMAIMM HAa OCHOBE HWMEIOIIMXCA 3HAHUM U
JOTOJHUTENbHBIX ~ MCTOYHUKOB; YMEHHME  MCIOJb30BaTh  IpHU
BBITIOJIHCHUHM YYE€OHBIX 3aJlaHUi HAy4YHO-TIOMYJISIPHYIO JIUTEPATypy
(bu3MYECKOTO COAepKAHMSI, CIPABOYHBIE MaTepHallbl, PECypChl CETH
Wuteprner; BrnaacHue 0a30BBIMH  HaBBIKAMH  MpeoOpa3oBaHUS
uH(pOpMallMd U3 OJHOW 3HAKOBOM CHUCTEMBl B JPYIyl0; YMEHUE
CO3/1aBaTh COOCTBCHHBIC THCHMECHHBIE WM YCTHBIC COOOIICHHS Ha

OCHOBC I/IH(bOpMaLII/II/I N3 HCCKOJIBKUX UCTOYHHUKOB




INEPEYEHDb 3JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMBIX HA OI'D
11O ®U3UKE

Kon

IIpoBepsieMblil 3JIEMEHT COJIEPKAHUAS

MEXAHWYECKUE ABJIEHUS

1.1

Mexannueckoe  ABWkeHue. MartepuanbHas  Touka. Cuctema  OoTcuéra.

OTHOCHUTENHLHOCTD JABUXKCHUA

PaBHOMepHOE 1 HepaBHOMEpHOE ABMKeHHE. Cpeansist ckopocTb. Dopmyna i

1.2 BBIYHCIICHHS CPEAHEN CKOPOCTH: V = S/t
PaBHOMEpHOE TIPSIMONMHEWHOE NBIDKEHUE. 3aBUCUMOCTh KOOPIWHATHI TENa OT
BPEMEHH B CITyyae paBHOMEPHOTO MPSIMOJIMHEWHOTO JIBHKEHUSI:
13 x(f)=x,+vt
I'padkn 3aBUCHUMOCTH OT BPEMEHU [JJsi MPOEKIMH CKOPOCTH, MPOEKIUU
NepeMelIeHusl, MyTH, KOOpAWHATHl TMPU PABHOMEPHOM MPSIMOJMHEHHOM
JBHKCHUU
3aBUCUMOCTh KOOpJIMHATBI TeJa OT BPEMEHHU B CiIy4yae pPaBHOYCKOPEHHOTO
MPSIMOJIMHEHOTO ABVKCHUS
_ _ £
(D) =Vg, #1+ax*
@opMynbl UISI TPOCKIIUU TEPEeMENICHHs, MPOCKIUH CKOPOCTH H TPOCKIUU
YCKOPEHUS TIPH PAaBHOYCKOPEHHOM MPSMOJIMHEHHOM JIBHYKESHUU:
1.4 s D=y, -t+a i
. x( - Mx x990
U_\.(T) =Upy T4, 1,
a.(r)=canst,
vy, — U =2a.s,
I'padukn 3aBUCUMOCTH OT BpEeMEHH MJii NPOCKUUU YCKOPEHHUS, MPOECKIUU
CKOPOCTH, TPOEKIUU TMEepeMEeIIeHUs, KOOPAMHATHI MpPH PABHOYCKOPEHHOM
MPSIMOJIMHEHOM JABMKEHUU
CBoOoanoe nagenue. Gopmyibl, onuchIBaKOIUEe CBOOOJHOE TMaJCHUE Tela 10
1.5 BEepPTUKANIH (JIBWKEHUE Teja BHU3 WIM BBEPX OTHOCHUTEIBHO IMOBEPXHOCTU

3emnun). ['paduku 3aBUCUMOCTH OT BpPEMEHH IS TPOEKUIUU YCKOPEHUS,




NPOCKIMH CKOPOCTH M KOOPIMHATHI MpH CBOOOJHOM TMAaJeHHM Tela IIo

BCPTUKAIN

CKOpOCTh paBHOMEPHOI'O JABWXKEHHUS Tejla IO OKpyXHOcTH. Hampasienue
CKOPOCTH.

dopMyna I BBIYACIECHUS CKOPOCTH 4Ye€pe3 PAJNyC OKPYKHOCTH WM IEPUOJ
oOpareHus:

i
e

U:T

LentpocTtpemurenbHoe  yckopeHue. HampaBieHwe 1EHTPOCTPEMHUTEIHLHOTO

yckopenus. @opmya 1715 BBIYUCICHUS YCKOPEHUSI:

1.6
5
P (2
%R
®dopmyiia, cBs3bIBAIOLIAS IEPUOJT M YACTOTY OOpALLCHUS:
V= :
T
Macca. IInotHoCTh BemecTBa. @opMyiia A1l BEIYUCIEHUS INIOTHOCTH:
= m
1.7 V
1.8 Cuna — BekTopHas ¢pusnyeckas BenuuuHa. CliokeHHne Uil
1.9 SABnenue unepuuu. Ilepoiit 3akoH HproTOHA
Bropoii 3akon Herorona:
F=m-d
1.10
CoHanpaBieHHOCTb BEKTOPA YCKOPEHMSI TEJIA M BEKTOpa CUJIbI, IEHCTBYIOIIEH Ha
TEJo
B3aumoneiicteue ten. Tpetuii 3akon HproToHa:
1.11 Y e R
12 TpeHue mokost U TpeHue cKoyibkeHusi. Gopmya A BHIYUCICHUS MOJIYJIS CHUJIbI

TPCHUS CKOJILKCHUS:




1.13

Hedopmanust tema. Ynpyrue u Heynpyrue aedopmanuu. 3aKOH YIPyroi

nedopmaruu (3akon ['yka):

F=k-Al

1.14

BCGMI/IpHOG TSATOTCHUE. 3aKOH BCCMHUPHOT'O TATOTCHUSA:

my - M4
R
Cuna TspkecT. Y CKOpeHue CBOOOTHOTO Ma ICHUsI.
dopmyna J11si BHIYUCICHUS CUITBI TSHKECTH BOJIM3H MOBEPXHOCTH 3eMIT
JBwxenue manet BOoKpyr Comnna. [lepBas kocMuueckasi CKOpOCTb.

HesecomocTs 1 nieperpy3ku

u: F=mg.

1.15

Nmmynbse Tena — BeKTOpHas pu3nyeckasi BEIMIMHA.
p=mb

I/IMHy.TILC CcHCTEeMBI Tel. MI3MeHeHne HMITYyJbCA. I/IMHyJ'ILC CHJIbI

1.16

3akoH COXPAaHCHUS UMITYJIbCA JJIA 3aMKHYTOﬁ CHUCTCMBI TCII:
D=0y +m,U, =const

PeakTuBHOE IBUXKEHUE

1.17

Mexanudeckas padbora. @opmyiia sl BEIUACIEHUS PAOOThI CUIIBI:

A=Fsoosa

MexaHuuecKkasi MOITHOCTb:

1.18

Kunernueckas u NMOTCHIHAJIbHASA OSOHCPTUA. d)opMyna JUIA BBIYMCIICHUA

KHHETHYECKOU OHCPIUU:
2
_mv

E,. = 5

TeopeMa 0 KMHETUYECKOM OHCPIuu. (DOpMy.TIa JUISL BEIUMCIICHHS TTOTCHIMAIbHOM




9HCPTHHU TCJia, HOAHATOIO

Hajg 3eMIIEH:

1.19

MexaHuueckasi S3HEprusi:

E=E,+E,

3akoH COXpPAaHCHUA MEXaHH4YeCKOM OHCPIHUHU. d)opMyna AJI 3aKOHAa COXPAaHCHUA

MEXaHUYECKOI 3HEpPTrUu B OTCYTCTBHE CUJI TpeHus: £ = const.

HpeBpameHI/Ie MEXaHH4YEeCKOH OHCPI'MH IIPpU HAJIUYKUHU CHUJIbI TPCHHA.

1.20

[TpocThie MEXaHU3MBI. «30JI0TOE MPABUIIO» MEXAHUKH.
Peruar. MomeHT cuibl: M - Fl.

YcnoBue paBHOBECHS phluara:
M, +M;+..=0
[ToasmxHBIN 1 HeMOABMXKHBIN O0s10KH. KITJI mpocThIX MEXaHU3MOB,

n= Aﬂm&ﬁm

‘imrpaqenna A

1.21

JlaBieHue TBEPOTO TEINA.

cI)O];)My.]'la JJIs BBIYMCIICHUA OJABJICHUA TBépI[OFO TCa:

_E
B

Hasnenue raza. ATMochepHoe JaBlIeHHeE.

[MuapocTaTdeckoe 1aBlieHUE BHYTPH KHIKOCTH.

@opMyia Uil BBIYUCIICHMS JAaBICHUS BHYTPU KUIKOCTH:

P=pE+Puy

1.22

3axoH Ilackans. ['unpaBnuueckuii npecc

1.23

3akoH Apxumena. Popmyna Aa8  ONpPEACICHMsS BBITAIKMBAIOLIEH

JICUCTBYIOILIECH Ha TEJO, MOrPYKEHHOE B KUIKOCTh WM Ias3:

Fam =P8V

VcaoBue mraBanus tena. IlmaBanne CYZI0B U BO3AYXOIIJIaBaHUEC

CHJIBI,




1.24

Mexanndeckue KoneOaHMA. AMIUIUTYNA, TEPUOJ M 4YacToTa KOJIeOaHHIA.

dopMyia, CBI3BIBAOIIAS YACTOTY U MEPUOJI KOJICOaHUH:

1.25

MareMatnueckuii M TPYKWHHBIA MasTHUKHU. [IpeBpamieHue >SHepruv Inpu

KOJIe0aTEeIbHOM JIBUKECHUA

1.26

3aTYXaIOH_II/Ie KoJieOaHwsl. BBIHy)I(,Z[eHHBIC koJieOanus. Pe3oHaHc

1.27

MexaHndeckrue BOJIHBI. HpOI[OJ'IBHLIC H IOICPCUHBLIC BOJIHLI. I[J'II/IHa BOJIHBI U

CKOPOCTb PacpOCTPAHECHUS BOJIHBI:

A=v-T

1.28

3Byk. I'poMKOCTh M BbICOTa 3ByKa. OTpakeHHE 3BYKOBOM BOJIHBI Ha T'PAHULE

IByx cpell. MH(pa3Byk U yIbTpa3ByK

1.29

IIpaxmuueckue pabomsi

N3MepeHne cpelHel IMIOTHOCTH BEIIECTBA; APXMMEIOBOW CHIIBL; KECTKOCTH
OPYXUHBL, KOI(PPUIMEHTa TPEHUS CKOJIBKEHUS;, PaOOThl CUJIbl TPEHUS, CHUIIbI
YIPYTOCTH; CpPeAHEH CKOPOCTH JBMXKEHUS OpyCKa MO HAKJIOHHOMW IJIOCKOCTH;
yCKOpeHusi Opycka Tpu JBIKEHHH MO HAKIOHHOM IUIOCKOCTH; YacTOThl U
nepuoaa Koje0aHuii MaTeMaTHYECKOIro MasgTHHKA, YaCTOTbl MW TIICpHUOJa
Kosie0aHui MPYKUHHOTO MasATHHKA; MOMEHTA CHWJIbI, ICUCTBYIOIIETO Ha pbIyar;
paboOTBI CWJIBI YIPYTOCTH TPHU TOIBEME Tpy3a C TMOMOIIBIO HETOIBUKHOTO
0510Ka; pabOTHI CHIIbI YIIPYTOCTH MPU MOABEME TPy3a C MOMOIIBIO MOABHKHOTO
O1oKa.

HccnenoBanne 3aBUCHMOCTH apXMMEIOBOM CHUJIBI OT 00BEMa MOrpyKEHHON
YaCTu TCJia U OT IINIOTHOCTH KHUJKOCTH, HEC3aBUCHUMOCTH BBITaJIKI/IBaIOLLIGﬁ CHJIbI
OT MaccChl TeJa; CUJIbI TPEHHSI CKOJIBKEHUSI OT CHJIBI HOPMAJIBHOTO JTABJICHUS U OT
poAa MOBEPXHOCTH; CWJIbI YIIPYIOCTH, BOZHUKAIOLIECH B MPYKUHE, OT CTEIECHU
nedopMaliuu MpYKUHBI, YCKOpEeHUs: Opycka OT yrja HakJIOHa HaIpaBIIAIONIEH;
neproa (4acToThl) KOJeOaHUI HUTSHOTO MasTHUKA OT JUIMHBI HUTH; MEpHOJa
Koje0aHul MPYKUHHOTO MasTHUKA OT MAacChl Ipy3a U KECTKOCTU MPYKUHBI;
UCCJICIOBAaHNE HE3aBUCUMOCTH TEpHOJia KOJICOAHW HUTSHOTO MAasTHHUKA OT

Macchl rpy3a. [IpoBepka yciioBusi paBHOBECHS pbluara

1.30

Qusuyeckue s61eHUs 6 nNpupode. TIPUMEPHl JBWKEHUS C PA3IMYHBIMU
CKOPOCTSIMH B JKHBOM U HEKHUBOM MPUPO/IE, IEHCTBUE CHIIBI TPEHUS B IPUPOJIE U

TCXHUKC, MPUIIUBLI W OTJIUBBI, JABWKXCHUC IIJIAHCT ConHeyHOH CUCTEMBI,




PEaKTUBHOE JIBUKEHHE KUBBIX OPTraHU3MOB, PhIYard B TEJIC YEIIOBEKA, BIHSIHHIE
aTMoc(epHOro JaBlieHUS Ha >KMBOM OpraHu3M, IUIaBaHHE pbIO, BOCHPUSATHE

3BYKOB JXUBOTHBIMHU, 3EMJICTPACCHUC, ceiicMUUYecKue BOJIHBI, IYHAMH, 3XO

1.31

Texnuueckue ycmpouicmea: CUHIOMETP, MATYUKU TOJIOKCHHS, PACCTOSHUS H
YCKOPEHUsS, JUHAMOMETD, TOJIIUITHAKKA, PAKEThl, pblUar, MOJBIKHBIA U
HETOJIBIKHBINM OJIOKH, HAKJIOHHAs TUIOCKOCTh, MPOCTHIE MEXAaHU3MBI B OBITY,
COOOIIAIONTUECS COCY/BI, YCTPOWCTBO BOJONPOBOJAA, THAPABINYECKHHA Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIITHEBOW HACOC, apeoOMETp, HXOJIOT,

HCIIOJIb30BAHUC YJIbTPAa3BYKa B 6BITy U TCXHUKE

2 TEIIJIOBBIE ABJIEHUA
OCHOBHBIE  TOJIOKEHUS ~ MOJIEKYJISIPHO-KMHETHUYECKOW  TEOpUH  CTPOCHUS
2.1 BeliecTBa. Mogenu TBEPOro, KHUJIKOTO U Ira3000pa3HOro COCTOSIHUN BEIECTBa.
Kpucrannnueckue u amopgHbie Tena
29 JIBmwxkenune 4yactuy BemiecTBa. CBA3b CKOPOCTM  JBW)KEHUS 4acTUL[ C
' Temneparypoil. bpoynoBckoe nBuxenue, niuddysus
23 CMauuBaHUE U KallWJUIAPHBIE SBICHUS
24 TennoBoe paciIMpeHue U CKaTUe
2.5 TennoBoe paBHOBECHE
6 BuyTtpennsas sueprusi. PaGora u Temnmonepenaua Kak CrocoObl M3MEHEHUS
' BHYTPEHHEHN HEPrUU
2.7 Buel Terionepenaun: TEMIONPOBOIHOCTb, KOHBEKLIUS, U3JTyUECHUE
Harpeanne wu oxnaxnaenue T1en. KonudecTBo — TEIUIOTHL. Y enbHas
TEIUIOEMKOCTb:
2.8 .
O=cm(t,—t,)
3aKOH COXpaHEHMs PHEPrUM B TEIUIOBBIX Ipoleccax. YpaBHEHUE TEIJIOBOIO
Oananca:
29
g +0, +..=0
Ucnapenne u koHaeHcauus. V3MeHeHWE BHYTPEHHEH SHEPruM B MPOLECCE
210 UcnapeHnss W KoHaeHcauumu. KurneHue IKMOKOCTH. YJelbHas TeIuloTa

napoobpazoBanus: L = Q/m

2.11

BnaxnocTth BO3ayXxa




IInaBnenne u Kpucraumsauus. I3MeHeHue BHYTPEHHEW DOHEpPruu Ipu

IJIABJICHUU U KpHUCTAJIJIN3alluu. VY nenpHas TEII0TA IJIaBICHUS

2.12 0
T m
BHyTpeHHss sHeprusi cropaHus TOIUIMBA. Y JielibHas TEIUIOTa CrOpaHusl TOILINBA:
2.13 q=0/m
2.14 [Tpunummne! padoTs! TeruoBeix Apuratenei. KI1/1 reroBoro apurarens
IIpaxmuueckue pabomsi
N3mepenne yaenbHON TEMIOEMKOCTH METAJUIMUECKOTO LWIMHAPA; KOJIMYECTBA
TEIUIOThI, MOJIyYEHHOTO BOJIOM KOMHATHOM TemrepaTrypbl (UKCUPOBAaHHON
Maccpl, B KOTOPYIO OIlyIIEH HAarpeTblii LWIMHApP;, KOJHWYECTBA TEIUIOTHI,
2.15 OTAAHHOI'O0 HArpeThiM MWJIMHAPOM, IOCJIE OMYyCKaHUsS €ro B BOAY KOMHATHOM
TEMIIEPATYPbl; OTHOCHUTEIBHON BIIAJKHOCTH BO3AYyXa; YAEIbHOW TEIUIOTHI
iaBieHus Jpga. MccnenoBaHue W3MEHEHHs TeMIepaTypbl BOABI  MPHU
pa3NUYHBIX YCIIOBHSX; SIBJICHUS TEINIOOOMEHA IpU CMEIIMBAHUM XOJOJHOH MU
ropsiuei BOJbl; MpOoIecca NCHIapeHHst
Qusuueckue A61eHUsA 6 npupode: TOBEPXHOCTHOE HATSHKEHHE U KalWULPHbIE
2.16 SIBJIEHUSI B TIPUPOJIC, KPUCTAUIBI B MpUpoie, udnydenue CoJliHia, 3aMep3aHue
BOJ0EMOB, MOpCKHUE OpH3bl; 00pa3oBaHKE POCHI, TYMaHa, HHEsl, CHera
Texnuyeckue ycmpoticmea: KaluuApbl, IPUMEPBI UCIIOJIB30BAHNS KPUCTAIIIOB,
517 KHUJIKOCTHBIM TEPMOMETp, NaTUMK TeMIepaTypbl, TEPMOC, CUCTEMa OTOILJICHUS
' JIOMOB, TUTPOMETPBI, TICUXPOMETp, NapoBasi TypOuHa, JABUraTeilb BHYTPEHHETO
CrOpaHus
3 OJIEKTPOMAT'HUTHBIE ABJIEHUA
3.1 OnekTpusanus Tenl. JIBa BUaa dJIeKTPUIECKUX 3apsI0B
32 B3aumopeiictBue 3apskeHHbIX Tel. 3akoH Kynona
33 3aKOH COXpaHEHUSs 3JIEKTPUUECKOTo 3apsaa
14 Onektpuyeckoe Tnojie. Hampsixk€HHOCTh  snekTpuyeckoro mnoss.  [Ipunimn
' CYIEPIO3ULIMH AIEKTPUUECKHUX TOJIeH (Ha KaUeCTBEHHOM YPOBHE)
15 Hocurenn osnexrpuueckux 3apsuoB. JI€HCTBUE DIIEKTPUYECKOrO IIOJIL HA
' aNeKTpuIecKue 3apsaasl. [[pOBOTHUKY U TUAIIEKTPUKH
3.6 [ToctosanHbIN dneKTpUYecKuil TOK. [lelicTBus anekTpuueckoro Toka. Cuiia Toka.




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

DNEeKTPUYECKOE CONPOTUBIICHHE. Y ICITBHOE JIEKTPUIECKOE COIPOTHBIICHHE:

3.7 R = pl/S

38 3akon Oma 75 yyacTka snekrpuueckoi nemu: I = U/R
[TocnenoBarenbHOE COEUHEHUE TPOBOIHUKOB:

O 23 A Y T o i 5 i
3.9 [TapamnensHOE coeTMHEHNE TIPOBOJHUKOB PABHOTO COITPOTHUBIICHUS:
U=UI=L+ - R=—:
a Fa - 2

CwMmelanHbIe COeIMHEHUSI IPOBOTHUKOB

110 Pabota u MmoutHOCTH 2nekTpuyeckoro Toka. A = Ult, P = Ul
3akoH [[xoyins — Jlenua:

3.11 2

: O=I1"-R-t

110 OnpiT Dpcrena. MarHuTHOE MMOJIE MPSIMOTO MPOBOJHUKA C TOKOM. JIMHMM
MarHUTHOW UHTYKIIMHU

313 MarautHoe T1I0J€ TOCTOSHHOIO Mar"Huta. BsamMonelcTBHE MOCTOSHHBIX
MarHuToB

3.14 JleficTBre MarHUTHOTO T10JIs1 HA IIPOBOJHUK C TOKOM

3.15 OnbiTel Dapanes. SBieHue >J1eKTpoMarHuTHOM nHAYKIuu. [TpaBuiio Jlenma
Ilpakmuueckue pabomoi
N3mepenne  3JIEKTPUUECKOTO  COMPOTUBIEHUS  PE3UCTOPA;  MOUIHOCTH
ANEKTPUIECKOTO TOKA; PAOOTHI AJEKTPUIECKOTO TOKA.

3.16 UccnenoBanue 3aBUCUMOCTH CHUJIbI TOKA, BO3HHUKAIOIIETO B IPOBOJHUKE

(pe3ucTopsl, TaMIIOYKa), OT HANPSXKEHUS Ha KOHIaX MPOBOJIHUKA; 3aBUCUMOCTH
COMPOTUBJIECHUS OT JIMHBI IPOBOJIHUKA, IJIOIIAIA €r0 MONEPEUHOI0 CEUEHUS U

YACJIBHOTO COITPOTUBIICHUA.




HpOBepKa npaBujia 4Jjid 3JICKTPUUCCKOTO HAIMPSAKCHUA HPU MOCICAOBATCIIBHOM
COCAMHCHHUU IPOBOJHHUKOB; IIpaBuJIa I CHIIBI 3JICKTPHUYCCKOI'O TOKa IIpH

napajuieIbHOM COIMHEHUHU TIPOBOJHUKOB (PE3UCTOPHI U JTAMIIOUKA)

Qusuueckue a61eHUs 8 Hpupoode: SICKTPUUECKUE SBICHHUS B atmocdepe,

3.17 ANEKTPUYECTBO JKUBBIX OPraHM3MOB, MarHUTHOE TMOJIe 3eMJIH, APEid MOIIOCOB,
POJIb MAarHUTHOTO TIOJISA JJIS )KU3HU Ha 3eMiie, TOJIIPHOE CUSTHHE
Texnuueckue ycmpoticmeéa: 3IEKTPOCKON, aMIEPMETP, BOJIBTMETP, PEOCTaT,
CU€TUYMK  DIIEKTPHUYECKOW  DHEPTUH,  DIIEKTPOOCBETUTEIBHBIC  MPHOOPHI,
3.18 HarpeBaTelIbHbIE AIIEKTPOIPUOOPHI (mpumepsl), JIIEKTPUUECKUE
NPEOXPAHUTEIH, OSJCKTPOMArHHUT, OJJIEKTPOJABHUTaTeNlb IOCTOSHHOTO TOKa,
TeHepaTop MOCTOSHHOTO TOKA
3.19 DJeKTpoMarHuTHbIe BOIHBI. [1Ikana 371eKTpOMarHuTHBIX BOJIH
3.20 JlyueBas monens ceta. [IpsiMonnHeiiHOe pacipocTpaHEeHHe CBETa
3.21 3akoH oTpaxkeHusl cBeta. [lockoe 3epkano
3.22 [Ipenomienue cBera. 3aK0oH NMPEIOMIICHUS CBETA
3.23 [ucnepcus cBera
394 Jlunza. Xon nmyueit B nuH3ze. POKycHOE paccTOsiHME JUH3bL. OnTHYecKas cuiia
' nuH3el: D = 1/F
3.25 I'na3 kak onTuueckas cuctema. OnTuueckue npruOopsl
IIpakmuyeckue pabomoi
HiHPar###l3Mepenne oNTUYECKOM CHIIbI coOMparolied JHH3BL, (POKYCHOTO
paccTosiHUs COOMpArOIIel JIMH3HI (10 CBOMCTBY paBeHCTBA pa3MepOB MpeaAMETa U
n300paxKeHusi, KOrjaa MpeAMET PacIoyioKeH B JBOMHOM (oOKyce), MoKazaress
3.26 IIPEJIOMJIEHUS CTEKIIA.
#HiHPar###lccnenoBanue CBOWMCTBA M300pa)KEHUs, MOITYYEHHOIO C IOMOIIbIO
coOuparoIeld JHUH3bI;, U3MEHEHUs (OKYCHOTO PACCTOSIHHS JIBYX CIOXEHHBIX
JIMH3; 3aBHCHUMOCTH YTJIa NPEJIOMIIEHHS CBETOBOTO JIyda OT yIja MaJeHUs Ha
IpaHMIIE «BO3IYX — CTEKIIO»
397 Qusuueckue agnenus 6 npupode. 3armenuss Connua u JlyHbl, 1Bera Tel,
' ONTHUYECKHUE SIBIEHUS B aTMOoc(depe (1BeT Heba, pedpakiius, pagyra, MUPax)
398 Texnuueckue ycmpoiicmeéa: O4YKH, TIEPUCKOI, (hoToarmapar, ONTHYECKUE
' CBETOBO/IBI
4 KBAHTOBBIE ABJIEHUA
4.1 PannoaktuBHOCTh. Anb(a-, 6eta-, ramma-usnydenus. Peakiuu anbba-u Oera-




pacmana

42 OmnsiTel Pesepdopaa no paccesnuto anbha-uactuil. [InmanerapHas Moaens aroMa

43 CocraB aromHoro siapa. M3oromsl

44 [lepuon nmomypacmnaga aTOMHBIX siIEp

4.5 SnepHble peakiun. 3aKOHBI COXPAHEHUS 3apsAJ0BOTO U MAaCCOBOTO YUCEN
Qusuueckue A6leHus 6 nNpupode: ECTECTBEHHBIH paJMOAKTHBHBIA  (OH,

4.6 KOCMHMYECKHE JIy4H, paJHOaKTUBHOE W3IyYeHHE NPUPOIHBIX MHUHEPAJIOB,
JIENICTBUE PAIMOAKTUBHBIX U3IYyYEHHUI HA OPraHU3M YeJI0BEKa

47 Texnuueckue ycmpoucmea: CIEKTPOCKON, MHANBUAYAJIbHBIN JO3UMETp, KaMmepa

BI/IJ'II)COHa, AACpHasd SOHCPreTUKa




YYEBHO-METO/JUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYHEHUKA

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HHUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbBI U PECYPCBI CETH

HUHTEPHET
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