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HOACHUTEJBbHASA 3AIIMCKA

[IporpamMma 1o ¢u3Mke Ha YPOBHE OCHOBHOIO 00IIero o0Opa3oBaHUs
COCTaBJICcHa Ha OCHOBE TMOJOXEHUM U TpeOOBAHUU K pe3ysibTaTaM OCBOCHHUS Ha
6a30BOM ypOBHE OCHOBHOW 00pa3oBaTeIbHON MPOrpaMMBbI, MPEICTABICHHBIX B
OI'OC 000, a Taxxe ¢ yuérom (penepanpHoil paboueit mporpaMMbl BOCIIUTAHUS
n KoHuenuuu npenonasanus yueOHoro npeamera «Ousukay.

Copepxanue mporpaMMmbl MO (HU3UKE HaIpaBiIeHO Ha (OpPMUPOBAHUE
€CTECTBEHHOHAYYHOW TPAMOTHOCTH OOYYaIOIIMXCS M OPTraHU3aLUI0 M3yYCHUS
¢u3MKN Ha JEATEIHHOCTHONW OCHOBE. B mporpamme mo ¢gu3mke y4UTHIBAIOTCS
BO3MOKHOCTH y4yeOHOro npeamera B peannzanuu tpedoannii @I'OC OO0 k
TUTAHUPYEMBIM JIMYHOCTHBIM U METAamlpeIMETHBIM pe3yibTaTaM oOydeHus, a
TaK)K€ MEXIIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB Ha
YPOBHE OCHOBHOI'O OOIIEro 00pa3oBaHusl.

[IporpaMmma 10 ¢uU3MKE YCTAaHABIMBAET paclpeiesieHne y4eOHOro
Marepualia Mo TrojaM oOydeHus (MO0 KjaccaM), NpeajiaraetT MNPUMEPHYIO
MOCIIEAOBATEILHOCTh M3yYEHUS TEM, OCHOBaHHYIO Ha JIOTUKE pa3BUTHUSA
MPEIMETHOTO COICPKAHUS U yUETE BO3PACTHBIX OCOOCHHOCTEH 00YyJIarOIINXCSl.

[IporpamMma mo ¢usuke paspaboTaHa C IENbIO OKa3aHUS METOIUYECKOU
MOMOIIIH YYUTEIIO B CO3/IaHUU padoUeii MPOrpaMMBI IO YIeOHOMY TIPEIMETY.

@dwu3uka ABIAETCS CHUCTEMOOOPA3YIONIMM JJIsi €CTECTBEHHOHAYUYHBIX
y4eOHBIX MPEIMETOB, IOCKOJIbBKY (U3MYECKHE 3aKOHBI JIEKaT B OCHOBE
MPOIIECCOB W SIBJICHUM, HM3y4aeMbIX XHMHEH, OHOJOTHEH, acTpOHOMHUEH WU
¢duznyeckoii reorpadureii, BHOCUT BKJIA]l B €CTECTBEHHOHAYUHYIO KAapTUHY MHUPA,
MpeoCTaBisieT HauOojee sCHble OoOpasilbl MPUMEHEHUST HAay4yHOTO METOJa
MO3HAHMS, TO €CTh CII0Cc00a MOYYeHUS JOCTOBEPHBIX 3HAHUN O MHUPE.

OnHa u3 raaBHBIX 33724 (PU3MYECKOT0 00pa30BaHMs B CTPYKTYpe OOIIETo
00pa3oBaHUsI COCTOUT B (POPMUPOBAHUU €CTECTBEHHOHAYYHOW T'PAMOTHOCTU U
MHTEpeca K HayKe y 00y4aroluxcsl.

N3yuenne Qusuku Ha 0a30BOM ypOBHE MpeJroiaracT oOBJaJcHUE
CJIETYIOIUMUA KOMITETEHTHOCTSIMHU, XapaKTEPHU3YIOIIMMH €CTECTBEHHOHAYYHYTO

I'paMOTHOCTb:

U HAay4YHO OOBSICHSITH SIBJICHU S,

U OLICHUBATh U ITIOHUMAThb 0COOEHHOCTH HAay4YHOI'0 MCCJICAOBAHUAA,

° HHTCPIIPECTUPOBATL AAHHBIC W HCIIOJIILB30BATh HAYUYHBIC OOKA3aTCIILCTBA

JUTSI TIOJTyY€HHUS BHIBOJIOB.
[enu wm3yuenuss (U3MKM HAa YpOBHE OCHOBHOTO 00Iero oOpa3oBaHUs
onpenenensl B KoHuenuuu npenogaBaHusi yuyeOHoro mnpeamera «Pusnkay B
oOpazoBarenbHbIX opranuzanusax Poccuiickoit ®enepauuu, peanu3yroumux
OCHOBHBIE 00111€00pa30BaTeNbHbIE MPOTPaMMBbl, YTBEPKAEHHOU pelIEHUEM
Konneruu MunucrepctBa npocgenienus Poccuiickort @eneparuu (IpoTOKOJI OT
3 nexabps 2019 r. Ne [1K4BH).
eau ndyyenus Gu3uKu:
. OpuOOpeTeHre HWHTEpeca W CTPEeMJICHUS OOYy4YaloIIMXCid K HayYHOMY
U3YYEHHUIO TPUPOJIbI, PA3BUTUE MX HHTEIUVIEKTyaJIbHBIX U TBOPYECKUX
CIIOCOOHOCTE;

. pa3BUTHE MPEICTABICHUI O HAYYHOM METO/€ MO3HAHUS U (OPMUPOBAHUE
UCCIIEOBATEIBCKOTO OTHOLICHUS K OKPYKAIOIIHUM SIBIICHUSIM;
. (dopMHpOBaHWE HAYYHOTO MHUPOBO33PEHUSI KakK pe3yjbTaTa H3y4YeHUs

OCHOB CTPOCHHS MaTepUH U (PyHIaMEHTAIbHBIX 3aKOHOB (PU3UKHU;



. (dopMupoBaHuEe TMpPENCTaBICHUA O POIM (U3MUKH A Pa3BUTHUS JAPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHII;
. pa3BUTHE  TpPEACTAaBIEHUH O  BO3MOXKHBIX  cepax  Oymymieit
MpoECCUOHATEHON JEATEIBHOCTHA, CBSI3aHHONW C (DU3WKOW, TMOATOTOBKA K
JalbHeNIIeMy O0yUeHHUIO B ’TOM HAIPABIICHUH.

JlocTkeHne 3THX LeJiel MporpaMMbl 1Mo (pu3uke Ha ypOBHE OCHOBHOTO
00111er0 00pa3oBaHus 00ECIIEUNBACTCS PEIICHUEM CIEAYIONIUX 3a]a4:

. npuoOpeTeHue 3HAaHUW O JUCKPETHOM CTPOCHUHU  BEIIECTBA, O
MEXaHUYECKUX, TEIIOBBIX, IEKTPHUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;
. NpUOOpETEHUE YMEHUM OMUCHIBATh U OOBACHATH (PU3UUYECKUE SIBJICHUS C
HCIIOJIb30BAaHUEM ITOJTYYEHHBIX 3HAHHI;

. OCBOCHHME METOJOB pPEHIEHUS MPOCTEHUIINX PACUETHBIX 3aJad C
WCIIOJIb30BaHUEM bu3nUecKux MOJEJIEH, TBOPYECKUX u
MPaKTUKOOPUEHTHPOBAHHBIX 3a/1a4;

. pa3BUTHE YMEHHI HAOII0aTh IPUPOIHBIE SIBJCHUS U BBIIOJHATH OMBITHI,

nabopatopHble  pabOThl U DKCIEPUMEHTAJbHBIE  HUCCIEAOBAaHUS  C
MCIIOJIb30BaHNEM U3MEPHUTEIBHBIX PHUOOPOB;
. OCBOCHHE MPUEMOB pabOTHI ¢ MH(pOPMAIEl (PU3HUECKOTO COAEPKAHMS,
BKJIIOYass MH(OPMALMIO O COBPEMEHHBIX JOCTIDKEHUSX (U3UKH, aHAIH3 U
KPUTHUYECKOE OIICHWBaHNE WH(OPMAIINH;
. 3HAKOMCTBO €O chepaMu TpodheCCUOHATIBHOU AeSTETbHOCTH, CBI3aHHBIMU
¢ (U3MKON, U COBPEMEHHBIMHU TEXHOJOTHUSMHU, OCHOBAHHBIMU Ha JOCTHXKCHUAX
(u3HUECKON HayKH.

Ha n3ydenue gusuku (6a30BbIi YpOBEHb) HA YPOBHE OCHOBHOT'O OOIIETO
oOpazoBaHus oTBoaUTCs 238 yacoB: B 7 kiiacce — 68 yacoB (2 yaca B HEJIEIIO), B
8 kiacce — 68 yacoB (2 yaca B Hezelnto), B 9 kinacce — 102 gaca (3 yaca B HeZlelo).

[Ipenmaraemsrii B mporpamme 1o (pu3uKe MepeveHb Ja00paTOPHBIX PaboT
OTBITOB HOCHT PEKOMEHIATEIbHBIM XapakTep, YYUTENb JellaeT BBIOOP
MPOBEICHHS J1abOpaTOPHBIX pPAa0OT M OMBITOB C YYETOM WHIWBHIYATbHBIX
OCOOCHHOCTEM  OOydJaromuxcs, CIHUCKAa OKCIEPUMEHTAJIbHBIX  3aJlaHuM,
MpeaIaraéMbIX B paMKax OCHOBHOT'O TOCYJapCTBEHHOTO 3K3aMeHa 1Mo (hHU3HUKe.



COILEPKXAHUE OBYUYEHUASA
7 KIIACC

Pa3znen 1. ®u3uka u eé posib B NO3HAHUM OKPYKAKOLIEr0 MHPA.

®usuka — Hayka o0 npupoze. SBinenus npupoapl. OU3NYECKUE SBICHHUS:
MEXaHWYECKHUE, TEIIOBBIE, JIIEKTPUIECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusznueckue BennuuHbl. M3Mepenne ¢usznyeckux BeanunH. Duznyeckue
npubopsl. [TorpemHocTs n3mepeHuit. MexxayHapoHasi CHCTeMa €AMHHIL.

Kak ¢usuka u jgpyrue ecTeCTBEHHBbIE HAyKH U3YYalOT TMPUPOIY.
EcTecTBeHHOHAy4HBI METOJ MO3HAHUsA: HAOIIOJEHUE, MOCTAHOBKA HAYYHOIO
BOIIPOCA, BBIIABW)KCHUE THUIIOTE3, OKCIEPUMEHT IO IPOBEPKE THIIOTES,
oObsicHeHHe HabOmogaeMoro sipieHus. OnucaHue (U3MYECKUX SIBJICHUM C
IIOMOILBIO MOJIEIIEN.

Jlemoncmpayuu.
1 MexaHuueckue, TEIJIOBbIE, SJEKTPUYECKUE, MArHUTHBIC, CBETOBBIC
SIBIICHUS.
2 dusndeckre nNpudOpsl U MpoIeaypa IPSIMbIX U3MEPEHUN aHAJIOTOBBIM U

U (ppoBBIM TPUOOPOM.
Jlabopamopnuie pabomul u onvimol.
OnpeneneHre UEHbI IeEeHUs IIKaIbl U3MEPUTEIBHOIO MPUOOpAa.
N3mepenne paccTosHUM.
N3mepenue 00bEMa KUJIKOCTH U TBEPAOTO TeEJA.
Onpenenenne pa3MepoB MajbIX TEI.
N3mepenne Temreparypsl IPU MOMOIIU KMUAKOCTHOTO TEPMOMETpA MU
JaTYMKa TEMIIEPATYPHI.
6 IIpoBenenne uccienoBaHus MO MPOBEPKE TMIOTE3BL: JATbHOCTh MOJIETA
IapyKa, MyIEeHHOTO TOPU30HTAIBHO, TEM OOJIbIIIE, YEM OOJIBIIE BBICOTA MTYCKA.

Paszpnes 2. IlepBoHayaibHble CBEACHUS O CTPOCHUH BELIECTBA.

CrpoeHnne BemiecTBa: aroMbl M MOJIEKYJBI, UX pasMepbl. OMbITHL,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBr>keHne dvactull BemecTBa. (CBA3b CKOPOCTHM JBHMIKEHHUS 4YacTHUI[ C
Temrneparypoil. bpoyHoBckoe nBuxenue, nuddysus. BzaumoaelicTBue yacTuil
BEILIECTBA: ITPUTSKEHUE U OTTAJIKUBAHHUE.

ArperaTHble COCTOSIHUSI BELIECTBA: CTPOEHUE TA30B, )KUAKOCTEN U TBEPIBIX
(KpucTalimyeckux) Tena. B3auMocBsI3b MEXy CBOMCTBAMU BEIIECTB B Pa3HbBIX
arperaTHbIX COCTOSTHUSX U UX AaTOMHOMOJIEKYJISIPHBIM cTpoeHueM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUM BO/IBI.
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Jemoncmpayuu.
1 Habmnronenue OpoyHOBCKOTO JABUKEHUSI.
2 Habmonenue nuddysumn.
3 HaGnronenue  sgBIeHWH,  OOBSACHSAIOMIMXCS  MPUTSHKECHUEM WM

OTTAJIKNBAaHUEM YaCTHII BEIIECTRA.
Jlabopamopnwie pabomuel u onvimol.

1 Onenka pauaMeTpa aromMa METOAOM psiIoB  (C  HCHOJIb30BaHHEM
doTorpaduii).

2 OnbITHI 10 HAOTIOACHHUIO TETIJIOBOTO PACIIUPEHUS Ta30B.

3 OnbITH IO OOHAPYKEHUIO TEHCTBUS CHII MOJICKYJISIPHOTO TPUTSKCHHSL.

Paznen 3. JIBukeHue u B3auMoAecTBHE TeJl.



Mexannueckoe nBukKeHHE. PaBHOMEpPHOE M HEPABHOMEPHOE JIBUKCHHE.
Ckopoctb. CpeniHssl CKOPOCTb NP HEPABHOMEPHOM JIBH)KEHHH. Pacuér mytu u
BPEMEHU JIBUKEHUS.

SIBnenue wHepuUMH. 3aKOH MHEpUUU. B3anmmonelcTBHe Ten Kak MpUYHHA
M3MEHEHHS] CKOPOCTM [IBM)KEHHMs Tell. Macca Kak Mepa WHEPTHOCTH Tena.
[InotHocTh BeniecTBa. CBA3b IUIOTHOCTH C KOJIMYECTBOM MOJIEKYN B €AMHULE
0o0BEéMa BelecTna.

Cuia KaKk XapaKkTepucTrKa B3aumoencTBus tei. Cuia ynpyrocta U 3aKoH
I'yka. 3mMepeHne cuiibl ¢ MOMOIIBIO TUHAMOMETPA. SIBIIEHUE TATOTEHUS U CUJIa
Tsokectd. Cuila TSDKECTHM Ha JIpyrux IulaHerax. Bec Tema. HeBecoMocCTs.
CrnoxxeHue CHJI, HalpaBJI€HHBIX MO OJHOW MpsAMOW. PaBHOAEHCTBYyIOIas CHJI.
Cuna Ttpenusi. TpeHUE CKOJIBKEHHUS U TpPEHHE IMOKosA. TpeHue B NpUpoae H
TEXHUKE.

Jlemoncmpayuu.

1 Halnronenue MexaHn4ecKoro IBM>KEHUS Tela.
2 N3mepenne cKkopOCTH NPSIMOJIMHENHOTO JBUKECHMUS.
3 HaOntonenue siBieHUsI THEPIUU.
4 HaGnronenue n3MeHeHnsi CKOpOCTH MPU B3aUMOICHCTBUU TEll.
5 CpaBHEeHUE Macc 10 B3aUMOAECHCTBUIO TE.
6 CiioxeHune CHJI, HallpaBJICHHBIX 10 OJTHOW MPSMOM.
Jlabopamopnsie pabomul u onvimol.
1 Ornpenenenrue CKOPOCTH PaBHOMEPHOTO IBMKEHUS (IIapUKa B )KUIKOCTH,
MOJIETH IEKTPUIECKOr0 aBTOMOOWIISI M TaK Jajee).
2 OmnpeneneHre CpeaHEN CKOPOCTH CKOJIBKEHHS OpyCKa WM IIapuKa o
HaKJIOHHOW IIOCKOCTH.
3 OnpeneneHre MWIOTHOCTH TBEPIOTO TeNa.
4 OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb PACTSKEHHs (Iedopmanun)
MPY>KUHBI OT MPUIIOKEHHOMN CHIIBI.
5 OnbITHl, IEMOHCTPUPYIOIIKE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJIBKEHUS OT

BECA TEJIA U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Paszneu 4. JlaBiieHue TBEPABIX TeJl, dKMAKOCTEH M ra30B.

JHaBnenue. CnocoObl yMEHBUIEHUSI M YBEJIWYEHUsl AaBieHus. JlaBneHue
ra3a. 3aBHCHMMOCTb JaBJ€HUs raza OT 00béma, Temmneparypsl. llepenaua
JNABJICHUS TBEPABIMA TEJIaMHU, >KUAKOCTAMHM W Ta3zaMH. 3akoH llackauns.
[THeBMaTHUEeCKHE MAalIMHBL. 3aBUCUMOCTb JABIECHUS XUAKOCTH OT TIyOWHBI.
I'uapocratuueckuii mapagokc. CooOmiatomuecs: cocyabl. [ 'uapaBinueckue
MEXaHHU3MBI.

AtMocdepa 3emiin u atmocdepHoe naBieHue. [IpuunHbl CyecTBOBaHUS
BO3AyIIHON 000s10uku 3emun. OnbiT Toppuuennu. U3mepenue atmochepHOro
JaBJIEHUS. 3aBUCUMOCTb aTMOC(EpHOro AaBi€HHUS OT BBICOTHI HaJ YPOBHEM
Mops. [Tpubops! s uamepenns: atTMochepHOTo JIaBJICHHUS.

JlelicTBHE )KUIKOCTHU U Ia3a Ha OTPYKEHHOE B HUX TEJIO. BeITaIKuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue Ten. Bo3nyxomnnaBanue.
Jlemoncmpayuu.

3aBUCHUMOCTB JAABJIEHUA ra3a OT TEMIEPATYpPHI.

Ilepenaya naBiIeHUs ) KUIKOCTHIO U Ta30M.

Coobmraromuecs: CoOCy/Ibl.

I'mppasiueckuit mmpecc.

[IposiBienue necTBust atMochepHOTO JaBJICHHUS.

3aBUCUMOCTh BBITAJIIKMBAIOIIEH CUJIBI OT O0BEMA MOTPYKEHHOM YacTH
TeNa U INIOTHOCTH KUIAKOCTH.
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7 PaBeHCTBO BhITATKMBAOUIEH CUIIBI BECY BBITECHEHHOM KUIKOCTH.
8 VYciioBue 1aBaHus TEN: IJIABAaHWE WM MOTPYKEHUE TENl B 3aBUCHUMOCTHU
OT COOTHOIIICHUS IIJIOTHOCTEN TeJla U KUJIKOCTH.

Jlabopamopnuie pabomol u onvimol.

1 HccnenoBanue 3aBUCHMOCTH Beca Tejla B BOJI€ OT 00bEMaA MOTpyKEHHOI B
KUJKOCTh YaCTH TEJIA.

2 OnpeneneHre  BBITAIKMBAIOMIEH CHIIBI, JIEUCTBYIOIIEW Ha  TeJo,
IIOIPYXEHHOE B JKUJIKOCTb.

3 IIpoBepka HE3aBUCUMOCTH BBITAJIKMBAIOIIEH CHJIBI, AEHCTBYIOIIEH HA TEJIO
B JKAJIKOCTH, OT MACCBhI TEJIA.

4 OneITBl, JEMOHCTPUPYIOIIME 3aBUCHUMOCTh BBITAJIKMBAIOIIEH CHIIbI,

JEUCTBYIOLIEH HA TEJIO B )KUIAKOCTH, OT 00bEMA NOTPYKEHHOM B KUAKOCTh YACTH
TeJa U OT TUIOTHOCTH JKUJKOCTH.

5 KoHcTpynpoBaHue apeomeTpa WM KOHCTPYHPOBAaHUE JIOJKH H
OIIPENICIIEHUE €€ TPY30IIOABEMHOCTH.

Paszpnes S. Pabora 1 MOIIHOCTB. JHEPrus.

Mexanuueckas padota. MOIIHOCTb.

[IpocTbie MexaHW3MBI: pblyar, OJIOK, HAaKJIOHHas IUIOCKOCTh. [IpaBumio
paBHOBecus pbryara. [IpuMeHeHHe mnpaBWiia paBHOBECHS pblyara K OJIOKY.
«3onotoe mnpaBwino» Mexanuku. KIIJ[ mnpocteix wmexanusmoB. IIpocTeie
MEXaHU3MBI B OBITY U TEXHHKE.

Mexanuueckass sHeprus. KuHernueckas W TNOTEHLHMAJbHAs SHEPrUS.
[IpeBpameHre OAHOTO BHJA MEXAHWYECKOM OHHEPrud B APYrod. 3aKOH
COXpaHEHUS YHEPTUU B MEXAHUKE.

Jlemoncmpayuu.
1 [TpuMepbl TPOCTHIX MEXAHU3MOB.
Jlabopamopnwie pabomul u onvimol.
1 Onpenenenue pabOThl CUIIBI TPEHUS TPYU PABHOMEPHOM JBUKEHHUH TEJIa 110
TOPU30HTAIBHON NOBEPXHOCTH.
2 HccnenoBanue yciioBril paBHOBECHS pblyara.
3 N3mepenne KIIJ[ HakIIOHHOM TIIIOCKOCTH.
4 N3yueHune 3akoHa COXpaHEHUSI MEXaHUYECKON SHEPTHUH.
8 KIIACC

Paszpnes 6. TeruioBbie AiBJICHUA.

OCHOBHBIE TOJIOKEHUS MOJIEKYJSIPHO-KMHETHUECKON TEOPUH CTPOCHUS
BellecTBa. Macca u pa3Mepsl aTOMOB U MOJIEKYJ. ONBITHI, MOATBEPKIAAIOIINE
OCHOBHBIE TIOJIOKEHHUS MOJIEKYJISIPHOKUHETUYECKON TEOPHH.

Mopaenu TBEPAOro, *KUIKOTO W Ta3000pa3HOTO COCTOSIHUM BEIECTBA.
Kpucrannuueckue u amopdusie Tena. OObsICHEHUE CBOMCTB ra3oB, )KUIKOCTEH U
TBEPIBIX TEJI HA OCHOBE MOJIOKEHUN MOJIEKYJISIPHO-KUHETUYECKOU TEOPUH.
CmaumBaHKe U KalWJUISIPHBIE SIBJICHUS. TEmI0BOE paclIUPEHNE U CHKATHE.

Temneparypa. CBsI3b TeMIepaTypbl CO CKOPOCTBIO TEILIOBOTO JBHKECHUS
yactull. BayTpennss sneprus. CriocoObl W3MEHEHHs] BHYTpPEHHEH HSHEpPTUH:
Terionepeaaya M COBeplleHHe  paboTel.  Buasl  Temnonepenayu:
TEITIONPOBOHOCTh, KOHBEKIUS, U3TyUYCHHE.

KonnuectBO TeruioThl. Y aenbpHasd TEIUIOEMKOCTh BelecTBa. TemIoo0OMeH 1
TEIJIOBOE paBHOBecHE. YpaBHeHUE TeruioBoro Oananca. [lnaBnenue wu
OTBEPAECBAHUE KPUCTAJUIMYECKUX BEIIECTB. YJEIbHAs TEIUIOTA IIJIABJICHHUS.
[TapoobOpa3oBanue u koHaeHcanus. Mcnapenue. Kunenue. Y nenpHas TerioTa



napooOpa3oBaHus. 3aBHCHUMOCTh TEMIIEPATypbl KHUIIEHHS OT aTMOC(EPHOTO
JABJICHUSI.
BrnaxHocTts BO3myXa.
DHeprus TOIIMBA. Y AeIbHAs TEIIOTa CTOPAHUS.
[Tpunuumner pabotsl TernoBbix asuratenei KIIJ[ temmoBoro nBuratens.
TernuoBble ABUTATENN U 3aIUATA OKPYKAIOIIEH CPEBI.
3aKOH COXPAaHEHMsI U PEBPALIEHUS SHEPTUU B TEIJIOBBIX MPOLECCaX.
Jlemoncmpayuu.
1 Habmonenne 6poyHOBCKOTO IBHKEHUSI.
2 Ha6nronenune nuddysun.
3 Habmoienue siBjeHni CMauiBaHUs U KaWJUTSIPHBIX SIBICHHM.
4 Habuoienue TermnoBoro pacumpeHust Tedl.
5 W3meHenue naBiieHUs ra3a NpU U3MEHEHUU 00bEMa M HAarpeBaHUM WJIU
OXJIQXKICHHH.

6 [IpaBuna nzaMepeHus: TeMiepaTyphl.

7 Bue! Termonepenayn.

8 OxJta>kieHue Ipyu COBEPUIEHUU paOOTHI.

9 HarpeBanue npu coBepiieHUH padOThl BHEIIHUMHU CUJIAMHU.

10 CpaBHeHUE TEIUIOEMKOCTEN Pa3IUYHBIX BEIIECTB.
11 HaOmronenne kumeHus.
12 HaOnronenue nocTostHCTBa TeMIepaTyphl IPH TUIaBJICHUU.
13 Moaenu TeIIOBBIX JIBUTATEIICH.
Jlabopamopnwie pabomul u onvimol.

1 OnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHHUS.

2 OnbITHI O BRIPAIIMBAHUIO KPUCTAJIIOB TOBAPEHHOM COJIM WJIA caxapa.

3 OnpITel O HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, KUAKOCTEU U
TBEPABIX TEIL.

4 Ornpenenenue JaBIeHUs BO3yXa B OaJIOHE HITIPUIIA.

5 OnbITEI, IEMOHCTPUPYIOIINE 3aBUCHUMOCThH JaBJEHUS BO3JyXa OT €ro
00bEMa M HArpeBaHUS WIN OXJIKICHHUS.

6 [IpoBepka runore3sbl TMHEMHOM 3aBUCUMOCTH JJIMHBI CTOJIOUKA KUIKOCTH
B TEPMOMETPUUYECKOUN TPyOKE OT TeMIEPATYPHI.

7 HaOnronenne wu3MeHeHUs BHYTPEHHEH DSHEpruM Tejla B pe3ysbTare
Terionepeaay U padboThl BHEUTHUX CHJL.

8 UccnenoBanue sBICHUS TEIIOOOMEHA MPU CMENIMBAHUHU XOJIOJHOU U
ropsiueu BOJIBI.

9 OnpeneneHue KOJMUYECTBA  TEIUIOTHI, IMOJYYEHHOTO BOJOW  TIpHU

TEII000MEHE C HAarpeThIM METAUIMUECKUM IIHJIMHIPOM.
10 Onpenenenue yaeabHOU TEMI0EMKOCTH BEIIECTBA.
11 UccnegoBanue mpoiecca UCIapeHusl.

12 Onpenenenrne OTHOCUTEIBLHOM BIaXHOCTH BO3/1yXa.
13 Onpenenenue yaeabHOW TEMIOTHI MJIABJICHUS JIb/IA.

Paznen 7. DjaekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

Dunektpusanus Ten. J[Ba pojia 3JIeKTpUUeCKuX 3apsiaoB. BiaumojencTre
3apspkeHHBIX Tell. 3akoH KynoHa (3aBUCHMMOCTh CHJIBI  B3aMMOJICHCTBUS
3apsHDKEHHBIX TEJT OT BEJTUYUHBI 3aPsJIOB U PACCTOSIHUS MEXIY TE€JIaMM ).

OnekTpuueckoe nose. Hanpssk€HHOCTh amekTpudeckoro nons. [IpuHiumn
CYHEPHO3ULINH JICKTPUUECKUX TT0JIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snekTpudeckux 3aps10B. DJEMEHTAPHBIN JIEKTPUUECKHM 3apsii.
Ctpoenue aroma. IIpoBOOHHMKM W  JOUDJIEKTPUKU. 3aKOH COXpPAHEHUS
AJIEKTPUYECKOTO 3apsiaa.



DJEKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAHMS AJIEKTPUUYECKOTO TOKA.
NcTouHrKN TOCTOSSHHOTO TOKa. JIEMCTBUSI JIEKTPUYECKOrO0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPHUUECKUI TOK B )KHJIKOCTSX U ra3ax.

Onextpuyeckad uenb. Cuna ToOKa. DIJIEKTPUYECKOE HANpPSLKEHHE.
CornpoTuBIiieHHE TPOBOIHUKA. Y IEJIbHOE COMTPOTUBIICHHE BelecTBa. 3akoH OMma
s ydactka nenu. llocinemoBarenbHoe W IapajuleNIbHOE  COCOUHEHHE
IIPOBOJIHUKOB.

Pabota W MOIIHOCTH 3NEKTPUYECKOro TOKa. 3akoH Jlxoyms—Jlenua.
DNEeKTpUYEeCKUe UEeNnu M MOTPEOUTENN 3JJIEKTPUYECKOW HHEpPrum B OBITY.
Kopotkoe 3ambikanue.

[TocrostHHble  MarHuThl. B3anmoaelcTBME TOCTOSAHHBIX  MArHUTOB.
MarnuTHoe noJjie. MarHuTHoOe 1osie 3eMJIA ¥ €ro 3HaYeHUE JIJIS )KU3HHU Ha 3eMJle.
Oneir  Opcrena. MarHuTHOE 1OJIE  DJIEKTPUYECKOro ToKa. lIpumeHenwme
ANIEKTPOMATHUTOB B TE€XHUKE. JI€HICTBME MAarHMTHOrO MOJISI HA MPOBOIAHUK C
TOKOM. DNEeKTPOIBUTATEIh MOCTOSIHHOTO TOKa. Hcnonb3zoBaHue
AJNIEKTPOJBUTaTENEH B TEXHUYECKHUX YCTPOMUCTBAX U HA TPAHCIIOPTE.

Onbitel @Papanes. SIBieHHE SIEKTPOMATHUTHOW WHAYKOMH. I[IpaBuiio
Jlenna. Onextporenepatop. CrnocoObl MONY4YEHUS 3JIEKTPUUYECKON SHEPrUu.
DNEeKTPOCTaHIIMU Ha BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTUU.

Jlemoncmpayuu.

1 DIIeKTpU3aLUS TEIL.

2 JIBa poJia 3IIEKTPUUECKUX 3apsS0B U B3AMMOJCHCTBUE 3aPSIKEHHBIX TEI.
3 Y CTpONCTBO M AEUCTBUE JIIEKTPOCKOIIA.

4 DIIEKTPOCTATUYECKAST NHAYKIIHS.

5 3aKOH COXpPAHEHUS ICKTPUUECKUX 3aPSAI0B.

6 [IpoBOAHUKY U JUATIEKTPUKH.

7 MoenupoBaHr€ CUIOBBIX JIMHUN 3JIEKTPAYECKOTO TMOJIS.

8 M cTouHnKHN NOCTOSHHOTO TOKA.

9 JIeHiCTBUS DIEKTPUYECKOTO TOKA.

10 DIJIEKTPUUECKHUM TOK B )KUIKOCTH.

11 ["a30BbIi pa3psia.

12 N3mMepeHne cuitbl TOKa aMIIEPMETPOM.

13 N3mMepenune 37eKTpuuecKoro HapsKeHUsT BOJIbTMETPOM.

14 PeocTart 1 marazuH COmpoOTUBIICHUMN.

15 B3aumoneiicTBre MOCTOSHHBIX MarHuTOB.

16 MoennpoBaHre HEBO3MOXHOCTH Pa3/ICICHUS MTOJHOCOB MarHuTa.
17 MoiennpoBaHr€ MarHUTHBIX MOJIEA MOCTOSIHHBIX MArHUTOB.
18 OnbIT Opcrena.

19 MarauTHoe noJjie Toka. DJICKTPOMArHuT.

20 JlercTBME MarHUTHOTO TI0JIA HA MPOBOJHUK C TOKOM.

21 DIIEKTPOJBUTATEND TOCTOSHHOTO TOKA.

22 UccnenoBanue ssBiAEHUS 3JIEKTPOMATHUTHON UHAYKIIUH.

23 Onbitel Dapanes.

24  3aBUCHMOCTb HAMpaBJICHUS HWHIYKIIMOHHOTO TOKa OT YCJIOBUM €ro
BO3HUKHOBEHHUS.
25 DNeKTpOreHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopnwie pabomul u onvimol.

1 OnpITel 1O HAOMIOAECHUIO DJICKTPU3AlMU TEJI MHAYKIUMEH | TIpH
COINPUKOCHOBEHUH.
2 HccnenoBanue JOEUCTBUSI DIEKTPUUECKOTO TMOJS Ha IPOBOJAHUKUA U

AUBJICKTPUKU.



W

COopka 1 mpoBepka pabOTHI JIEKTPUIECKOHN IIEMU TTOCTOSHHOTO TOKA.

4 W3mepeHne U peryaupoBaHue CHIIbI TOKA.

5 N3mepenne U peryampoBaHie HAMPSKEHUS.

6 HccnegoBaHue 3aBUCUMOCTH CHJIBI TOKA, UAYILIETO YEPE3 PE3UCTOP, OT
CONPOTHUBJICHUS PE3UCTOPA U HANIPSHKEHUS HA PE3UCTOPE.

7 OneITsI, JEMOHCTPUPYIOIIHNE 3aBUCUMOCTh AIEKTPUYECKOTrO
CONPOTHUBJIEHUS MPOBOJAHUKA OT €r0 JUIMHBI, IUIOIIA/IA OMEPEYHOT0 CEYEHUS U
Marepuana.

8 [IpoBepka mnpaBuiIa CIOKEHHS HANPSHKEHUHA NPH IOCIEAO0BATEIILHOM
COEIMHEHHH JIBYX PE3HCTOPOB.

9 [IpoBepka mpaBwiia JJId CUJIbl TOKAa MPU NAPALIEIBHOM COEIHMHEHHH
PE3UCTOPOB.

10  Omnpenenenne pabOThI IEKTPUUECKOTO TOKA, UAYLIETO YEPE3 PE3UCTOP.
11 OnpeneneHre MOIIHOCTU AJIEKTPUYECKOTO TOKA, BBIAEISIEMOM Ha
pe3ucTope.
12 HccnegoBaHue 3aBUCMMOCTH CHJIBI TOKA, MIYIIETO 4Y€pe3 JIAMIIOYKY, OT
HaIpsOKEHUS Ha HEel.
13 Onpenenenne KII/I HarpeBaTens.
14 HccnegoBaHne MarHUTHOTO B3aUMOJICHCTBUS TOCTOSSHHBIX MarHUTOB.
15 M3yuyeHne MarHuTHOTO MOJIS MOCTOSIHHBIX MArHUTOB ITPU UX OOBEAUHEHUU
U Pa3JCIICHUM.
16 Hccnenoanne neMCTBUS JIEKTPUIECKOIO TOKA HA MATHUTHYIO CTPEIIKY.
17 OmnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIBI  B3aUMOJCUCTBUS
KAaTyIIKHA ¢ TOKOM U MarHUTa OT CHJIBI TOKAa M HAIPaBJICHUs TOKA B KaTYIIKE.
18 W3yueHue A€MCTBUSA MarHUTHOT'O MOJISl HA IPOBOJHUK C TOKOM.
19  KoHcTpyunpoBaHue 1 uzydeHue paboThl 31€KTPOIBUTaTEsl.
20 N3mepenne KII/] anexTpoaBUraTeIbHON yCTaHOBKH.
21 OnpITbl MO MCCIENOBAHUIO SBJICHHUS AJIEKTPOMArHUTHOM WHIYKLIHMH:
MCCJIEI0BAaHNE U3MEHEHUI 3HAUEHUS U HaIllPaBJICHUS! UHAYKIIMOHHOTO TOKA.

9 KUIIACC

Pa3znes 8. Mexanuyeckue siBJIeHUs.

Mexannueckoe nBukeHue. MarepuanpHas Touka. Cucrema oTcuéra.
OTHOCHUTENIBHOCTh MEXAHWYECKOTO JBHKEHUSA. PaBHOMEpHOE MpSMOJIMHEWNHOE
newxkeHue. HepaBHoMepHoe mnpsmonuHeniHOe  nBukeHue. CpenHsas w
MTHOBEHHAsl CKOPOCTh Teja P HEPABHOMEPHOM JBHKECHHH.

Yckopenue. PaBHOyCKOpeHHOE mNpsMoiuHEHOe aBuxkeHue. CBoOomHOE
nagenue. OnsIThl [ anues.

PaBHOMepHOE BUKEHUE 1O OKpYXHOCTU. [lepruoa u yactora oOpalieHus.
JluneriHas v yriioBasi CKOpocTHu. LIeHTpocTpeMUTENIBHOE YCKOPEHHUE.

Ilepseii 3akoH Herorona. Bropon 3akoH Herorona. Tperuii 3akoH
Herorona. IIpuHImn cyneprno3uuuu Cul.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cujia TPEHUS CKOJIbKEHUS,
CUJIa TPEHUS MTOKOS, IPYTHUE BUABI TPEHUS.

Cwiia TsDKEeCTH M 3aKOH BCEMHUPHOTO TATOTEHHUsI. Y CKOpEHHE CBOOOIHOTO
najeHus. J[Bmxenne mianet BOKpyr ComHua. IlepBasg kocMuueckass CKOPOCTb.
HesecomocTs n meperpysku.

PaBHOBecue MmaTepuanibHOM TOUKH. AOCOIOTHO TBEPI0€E TEyl0. PaBHOBecHe
TBEPIOrO TeEjla C 3aKpPEIUIEHHOW OChIH BpamieHus. MomeHT cuibl. LleHTp
TSKECTH.



Nmnynsce tena. M3menenune nmnyisca. Mmiynbe cuibl. 3aKOH COXpaHEHUS
nMITyJbca. PeakTuBHOE ABMKEHHE.

Mexannueckass pabota U MOUIHOCTh. PaboTa cuil TsDKECTH, yNPYyrocTH,
TpeHus. CBA3b dHEpPruM U padoThl. [loTeHIMaNbHAs SHEPrUs Tena, NOJHATOTO
HaJl IIOBEPXHOCTBIO 3eMiM. lloTeHnMampHass SHEPrus CKATOW IPYKUHBI.
Kunernueckas sHeprus. TeopeMa 0 KHHETUYECKON SHEPIUU. 3aKOH COXPaHEHUS
MEXaHWYECKON IHEPTUH.

Jlemoncmpayuu.
1 Habmoienne MexaHU4ecKoro JABMKEHUS Tea OTHOCUTEIBHO Pa3HBIX Tell
oTCu€Ta.
2 CpaBHeHHE NMyTeld W TPACKTOPHM JBMXKEHHSI OJTHOTO M TOTO K€ Tela
OTHOCHUTENBHO Pa3HbIX TEJI OTCUETA.
3 N3mepenne CKOpOCTH U YCKOPEHHS TPSIMOJIMHENHOTO B KEHUSI.
4 HccnenoBanne npu3HAKOB PABHOYCKOPEHHOTO IBUKEHUS.
5 HaGnronenue nBMKEHUS Tella IO OKPYKHOCTH.
6 Habnronenne MexaHn4eCcKUX SBJICHUN, MPOUCXOIIMX B CHCTEME OTCUETA

«Tenexka» mpu €€ paBHOMEPHOM U YCKOPEHHOM JBM)KEHHUH OTHOCUTEIBHO
KaOuHeTa (PU3UKH.

7 3aBUCUMOCTh YCKOPEHUS T€Jla OT MACCHI TeJla U JIEUCTBYIOIIEA HA HETO
CHUJIBI.

8 HaGnronenue paBeHCTBa CUIT IPU B3aUMOJIEHCTBUH TEIL.

9 N3MeHenue Beca Tea Mpy YyCKOPEHHOM JIBUKCHUU.

10 Ilepemnaya uMIrynbpca npy B3anMOJIECUCTBUU TEN.

11 [IpeoOpa3zoBaHus SHEPTUM NPU B3aUMOICUCTBUU TEIL.

12 CoxpaHeHne UMITYJIbCa PU HEYTIPYTOM B3aUMOJACHUCTBHH.

13 CoxpaHeHHe UMITYJIbca P a0COIOTHO YIPYTOM B3aUMOJEHCTBUU.

14  HaOmroneHue peakTUBHOTO JBUKEHUS.

15 CoxpaHeHne MEXaHUYECKOM SHEPTUU TPU CBOOOAHOM IaJIEHUU.

16 CoxpaHeHrne MEXaHUYECKOM SHEPTUU IIPU JBUKEHUH TeJIa IO JEUCTBUEM

MPY>KUHBI.

Jlabopamopnwie pabomul u onvimol.
1 KoncTtpyrupoBanue TpakTa Jjisi pa3roHa W JajdbHEUIIEro paBHOMEPHOTO
JBIDKCHUS IIIAPUKA U TEJICHKKH.
2 Onpenenenue cpeaHel CKOPOCTH CKOJIBKEHHUSI Opycka WU JBUKCHHS
[IapuKa 1Mo HaKJIOHHOM IIOCKOCTH.
3 OnpeneneHue yCKOpPEHUs Tejda MPU PaBHOYCKOPEHHOM JBMIXKEHHUM IO
HAKJIOHHOM MJIOCKOCTH.
4 UccnenoBanue 3aBUCUMOCTH MyTH OT BPEMEHHM IPU PaBHOYCKOPEHHOM
JBIDKCHUU 0€3 HauyaJlbHOM CKOPOCTH.
5 [IpoBepka THUMOTE3bI: €CIW TMPU PABHOYCKOPEHHOM JBIDKCHHH 0Oe€3

HAYaJbHOM CKOPOCTM MYTH OTHOCSTCA KakK psJ  HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINE IPOMEKYTKN BPEMEHU OJIMHAKOBBI.

6 HccnenoBanne 3aBUCHMOCTH CHJIBI TPEHHUS CKOJBXKEHHS OT CHIIBI
HOPMAJIBbHOTO JIaBIICHUSI.

7 Omnpenenenue kodphuiieHTa TPEHUS CKOJIbKECHHUS.

8 Ornpenenenne KECTKOCTU NPYKUHBI.

9 Omnpenenenne paboOThI CUITBI TPEHUS TIPU PABHOMEPHOM JBW)KCHHUHU TeJIa TI0

TOPU30HTAIIBHOM ITOBEPXHOCTHU.

10 Omnpenenenue paOOThl CUJIBI  yOPYrOCTH TpU  MOABEME TIpy3a C
UCII0JIb30BAaHUEM HEMOJABMXKHOIO U MOABUKHOTO OJIOKOB.

11 N3ydenne 3aKoHa COXpaHEHUs YDHEPTUH.



Paznen 9. Mexannueckue KoJieOaHUS U BOJIHBI.

Konebarenbnoe paBmxkeHue. OCHOBHBIC XapaKTEPUCTHKU KOJICOAHMIA:
IIEpUOJ, YacTOTa, aMIUINTyJa. MareMaTU4eCKHii W NPYKUHHBIA MAsTHUKH.
[IpeBpaiiienrie 3HEprun Mpu KoJie0aTeIbHOM JIBUKEHUU.

3aryxaromue kojeOanusa. BoiHyxneHHsle  konebanus. Pesonanc.
Mexannueckue BodHBIL. CBONCTBA MEXaHMYECKUMX BOJIH. [IpomonbHble U
MONEPEYHbIE BOJHBL. [[MWHA BOJHBI W CKOPOCTh €€ PpacnpOCTPaHCHMUS.
MexaHnueckue BOJIHBI B TBEPIAOM TEJE, CEUICMUYECKUE BOIHBI.

3ByK. ['pOMKOCTB 3ByKa M BbicOTa TOHAa. OTpaxeHue 3Byka. MHppa3Byk u
YIbTPa3BYK.

Jlemoncmpayuu.
1 HaGnronenue xomebaHuid TEN MOJ JEUCTBHEM CHJIBI TSHKECTH W CHIIBI
YOPYTOCTH.
2 Ha6nronenue xonebanuii rpy3a Ha HUTH U HA TIPYKUHE.
3 HaOnronenue BoIHYXICHHBIX KOJIEOaHUM U pe30HaHCa.
4 PacnipocTpaneHnne npo10bHBIX U MONEPEYHBIX BOJIH (HA MOJIETH).
5 HaGnronenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
6 AKYCTUYECKHI PE30OHAHC.

Jlabopamopnuie pabomul u onvimol.
1 OnpeneneHue 4YacToThl M HepHofa KoOJI€OaHWW MAaTeMaTHUYECKOro
MasTHHKA.
2 OnpeneneHre 4acTOThI U EpUoAa KoJIeOaHUN NPYKUHHOTO MasiTHUKA.
3 Uccnenosanue 3aBUCUMOCTH TIeproa KojaeOaHUi MOJIBEIIEHHOTO K HUTH
rpy3a OT AJMHbI HUTH.
4 HccnenoBanue 3aBUCUMOCTH NeproAa KoJeOaHWil MPy>KMHHOTO MasgTHUKA
OT Macchl Ipy3a.
5 ITpoBepka HE3aBUCUMOCTH TIepUOa KOoJaeOaHu rpysa, MOJABEIICHHOTO K
HUTH, OT MACChI Tpy3a.
6 OneIThl, JEMOHCTPHUPYIOLUIME 3aBUCUMOCTh IEepuoAa  KoJeOaHHit
MPY>KUHHOTO MAasgTHUKA OT MACCHI TPy3a U )KECTKOCTH MPY>KUHBI.
7 N3mepenne yckopeHusi CBOOOIHOTO NaJACHHUS.

Pasznes 10. DieKTpOMarHuTHOE 1M0J1€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMAarHUTHOE  MOJie.  DJEKTPOMarHuTHble BOJHBL.  CBOKCTBa
ANEKTPOMArHUTHBIX BoOJIH. Illkanma snexkrpomarHuTHBIX BOJNH. Mcnosb3oBaHue
AJIEKTPOMATHUTHBIX BOJH JIJI COTOBOM CBSA3H.

DJIeKTpOMaruuTHas nmpupoja csera. CKopocTh cBeTa. BoHOBBIE CBOMCTBA
CBeTa.

Jemoncmpayuu.
1 CBoiicTBa 2JIEKTPOMArHUTHBIX BOJIH.
2 BosHoBEIE CBOMCTBA CBETA.
Jlabopamopnwie pabomul u onvimol.
1 N3ydeHune CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C MOMOIIBI MOOUIBLHOTO
TenedoHa.

Pa3nen 11. CBeToBbIe ABJICHHUS.

JlyueBas  momens  cBera. HMcrounukum  cBera.  I[IpsMosmHennoe
pacnpoctpanenue cBeta. 3arMmeHus ComnHna u JlyHel. OTpaxeHue CBeTa.
[Tnmockoe 3epkasno. 3akoH OTpaKeHUsI CBETA.

[Ipenomnenue cBeta. 3akoH mpesioMJieHUs] cBeTa. l[lonHOEe BHyTpeHHEe
oTpaxkeHue cBeTa. Mcmoiib30BaHWE TIOJHOTO BHYTPEHHErO0 OTPAKECHHUS B
ONTUYECKUX CBETOBOIAX.



Jlmaza. Xom myuedt B Jsmn3e. OmnTHdeckas cuctema Qoroarnmnapara,
MUKpPOCKOIIa U Teyeckoma. ['J1a3 Kak onTudeckas cuctema. biu3opykocTe u
JATbHO30PKOCTb.

Paznoxxenue Oenoro ceera B cnektp. OnbiTel HeioToHa. CroxeHue
CHEKTpaJIbHBIX UBETOB. Jlucnepcus cBeTa.

Jlemoncmpayuu.
[IpsAMonMHEHOE pacIpOCTPAaHEHHE CBETA.
OTtpakeHue cBeTa.
[Tony4yenue n300pakeHUi B IJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomnenue ceera.
OnTuyeckuil CBETOBOJ.
Xop jiydeil B coOuparoniei JMH3e.
Xoq Iy4yer B pacCEenBAIOIIEH JIMH3E.
[Tony4yenue n300pakeHUi ¢ TOMOLIBIO JTUH3.
9 [Ipunuun aeiictBus oToanmnapara, MUKpPOCKOIA U TEJIECKOIIA.
10 Mogens rinasa.
11 Pasnoxenue 6eoro cBeTa B CIEKTP.
12 IlomyuyeHue 6esoro cBera MpH CIOKEHUHU CBETA Pa3HBIX L[BETOB.
Jlabopamopnsie pabomul u onvimol.
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1 HccnegoBanue 3aBUCUMOCTH yTJla OTPAXKEHUsI CBETOBOTO Jyya OT yrIja
MaJIcHus.

2 N3ydeHune xapakTepuCTUK N300pakKeHUs MPEeMETa B TNIOCKOM 3epKaJie.

3 HccnenoBanue 3aBUCMMOCTH YIUIa MPETOMIIEHHS] CBETOBOTO Jy4a OT yria
MaJICHUsI HA TPAHULIE «BO3TyX—CTEKIION.

4 [Tonyuenne nzo0pakeHu ¢ MOMOIIBIO COOMPAIOIIECH JIMH3HI.

5 Onpenenenne GOKYCHOTO pacCCTOSIHUSL M ONTUYECKOU CUJIbI COOUparoIieit
JIUH3BI.

6 OnBbITHI IO Pa3JIOKEHUIO OEIOr0 CBETA B CHEKTP.

7 OnbITEl O BOCOPUSITHIO I[BETA MPEIMETOB MPU UX HAOIIOJCHUHU Yepe3

LIBETOBbIE (DUIIBTPHI.

Pasznes 12. KBaHTOBBIC SIBJICHHS.

Omneitel Pezepdopaa u miianerapnas mozaens atoma. Moaens atoma bopa.
Hcnyckanue u nornoueHre cBera atroMoM. KBaHThI. JIMHENYaThIe CIEKTPHI.

PannoaktuBHOCTh. ANb(a, 6eTa- u ramma-uzinydeHus. CTpoeHre aTOMHOTO
anpa. HykmonHas woxens aromMHoro snapa. M3orombsl. PanmoakTuBHBIE
npeBpaienus. llepuon nonypacnanga aTOMHBIX sIep.

SAnepHble peakuuu. 3aKOHBI COXPAHEHHMS 3apsAI0BOIO0 U MACCOBOTO YMCEN.
DHeprus CBsi3M aTOMHBIX sAnep. CBs3b Macchl M 3HEpruu. Peakuun cuHTe3a U
nenenus saep. ecrounuku sneprun ConHIa u 3BE3 .

SnepHas sHepreruka. JleMCTBUS PaJUOAKTUBHBIX W3JIyYCHUN Ha JKUBbIC
OpraHU3MBI.

Jemoncmpayuu.

CnexTpbl U3ITy4eHUS U MOTJIOIIEHHUS.

CnexTpel pa3auvHbIX Ta30B.

CnekTp Bogopo/a.

Hab6nronenue tpekoB B kamepe Buiibcona.

PaboTa cuéTunka HOHU3ZUPYIOUIUX U3TYyUEHUH.

Perucrpanus uznydeHus NpupoaHbIX MUHEPAJIOB U MMPOAYKTOB.
Jlabopamopnwie pabomul u onvimol.
1 HaGnronenue CruionHbIX U JIMHEWYAThIX CIIEKTPOB U3ITyUYEHHUS.
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2 HccnenoBaHue TPEKOB: M3MEPEHHE HHEPIUHM YAaCTHUIBI IO TOPMO3HOMY
nytu (o poTtorpadusim).
3 N3mepenne paguoakTUBHOTO (poHa.

IoBTOpPHTEIBHO0-0000 1AM MOYIb.

[ToBTOpHTENTEHO-0000TIIAFOTITHIA MOJYJIb MpeIHA3HAYEH TUISL
CUCTeMaTHU3allMM U O0O0OOIIEHHsS TMPEIMETHOTO COJCpKaHUS U  OIbITa
JESITeIbHOCTH, TPUOOPETEHHOTO MPU U3YUYEHUU BCETO Kypca (PU3MKH, a TaKKe
JUIS TOATOTOBKH K OCHOBHOMY TOCYIapCTBEHHOMY 3K3aMeHy MO (U3MKE s
00y4aromuxcsi, BHIOPABIINX ATOT YUYEOHBIN MpPEIMET.

[Ipu n3yyeHun JaHHOrO MOAYJISl PEANTM3YIOTCS U CHCTEMAaTU3UPYIOTCS BHJIbI
NEeATEIbHOCTH, HA OCHOBE KOTOPBIX 00€CIIEUNBAETCS JOCTHKEHHUE MPEAMETHBIX
U METallpeIMETHBIX IUIAHUPYEMBIX pE3yJNbTaTOB o00y4YeHHs, (OopMUpYeETCs
€CTECTBEHHOHAY4YHas FPAMOTHOCTh: OCBOCHHE HAYYHBIX METOJIOB UCCIIEIOBAHUS
ABJICHUM MPUPOJBl U TEXHUKH, OBJIAJCHUE YMEHUSMU OOBSACHATH (PU3MUECKUE
ABJICHHSI, TPUMEHSS IOJYyYEHHbIE 3HAHUA, pellaTh 3aJauyd, B TOM YHCIE
KaueCTBEHHbBIE U HKCIIEPUMEHTAJIbHBIE.

[IpuHUIMNMANBbHO ~ JESITEIBHOCTHBIM  XapakTep  JAHHOTO  pasjena
peanu3yeTcs 3a CUET TOro, 4TO 00YyYaroIMEeCcs BBIMOJIHSAIOT 33JaHusl, B KOTOPBIX
UM IIpeJiaraeTcs:

Ha OCHOBE IOJYYEHHBIX 3HAHUW paclo3HABaTh U HAYYHO OOBACHSTH
(u3nuecKue IBJICHUS B OKPY KaIOIIEH MPUPOJIE U MOBCETHEBHON KU3HH;

HCIIOJIb30BaTh HAy4YHbIE METOJIbl MCCIIEOBaHUs (DU3UUECKUX SIBICHUI, B
TOM YHKCIIE JJI IPOBEPKHU THIIOTE3 U MOTYYEHUSI TEOPETUUECKUX BBIBOJIOB;

OOBSACHATh HayYHbIE OCHOBBI HamOOJEe BaXKHBIX JOCTHIKEHH COBPEMEHHBIX
TEXHOJIOTUWA, HAOmpUMep, MPAKTUYECKOTO  MCHOJB30BAHMS  PaA3IMUHBIX
MCTOYHMKOB SHEPIMM Ha OCHOBE 3aKOHA MPEBPAILLEHUS M COXPAHEHUS BCEX
M3BECTHBIX BUJIOB SHEPIHUU.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 110
®OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuenne ¢u3nku Ha ypOBHE OCHOBHOTO 00mero o0pa3oBaHWs
HaIpaBJICHO Ha JOCTHKEHUE JIMYHOCTHBIX, METANPEAMETHBIX M TMPEAMETHBIX
00pa3oBaTENbHBIX PE3YJIbTATOB.

B pesymnbrare wu3ydeHus (GU3MKHM Ha YpPOBHE OCHOBHOTO OOIIETO
oOpazoBanus y 00ydaromerocst OyayT chOpMHUPOBAHBI CIEAYIOMINE TUIHOCTHBIC
pE3yNbTaThl B YACTH:

. 1) naTpHOTHYECKOr0 BOCTIMTAHHUS:

. — TMPOSIBIICHWE HWHTEpeca K HUCTOPHH M COBPEMEHHOMY COCTOSHHIO
poccuiickol hU3NIEeCKO HAyKH,

. — I[IEHHOCTHOE OTHOIIECHHWE K JOCTIDKEHUSM POCCHHUCKUX YUYEHBIX-
(pU3HKOB;

. 2) rpaKIaHCKOr0 M TYXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS

. — TOTOBHOCTh K AKTHUBHOMY YYacTHIO B OOCYXICHHU OOIECTBEHHO

3HAUYUMBIX W 3TUYECKUX MPOOJIEM, CBSI3aHHBIX C NMPAKTUYECKUM MPUMEHEHHEM
JTOCTHKEHUM (PU3UKH;

. — OCO3HAHUE BaXKHOCTU MOPAJIbHO-3TUYECKUX MPUHIUIIOB B AEATEIIbHOCTH
YYEHOTO;

. 3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

. — BOCHOPUSITHE OCTETUYECKUX KayecTB (Pu3nueckod Hayku: e€
FapPMOHHUYHOTO MTOCTPOEHHUS, CTPOTOCTH, TOYHOCTH, JTAKOHUYHOCTH;

. 4) HEHHOCTH HAYYHOI'O IO3HAHMS:

. — OCO3HAHUE IIEHHOCTU (PU3MYECKON HAayKH KaK MOIIHOIO MHCTPYMEHTa

IIO3HAHUS MUPA, OCHOBBI PAa3BUTHs TEXHOJIOTMM, BAXKHEHIIEH COCTABJISAIOIIECH
KYJbTYpBHI;

. — pa3BUTHE HAYYHOH JIIO003HATENBHOCTH, MHTEPECA K UCCIIEA0BATEIBCKOM
NEATEIIbHOCTH;

. 5) ¢dopMmupoBaHuss KyJabTYpbl 34A0POBbS M 3MOLHOHAJIBHOIO
0J1aromoJIy4us:

. — OCO3HAHME LEHHOCTH 0€e30MacHOro oOpa3a >KM3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BAXKHOCTH TpaBWi O€30MacHOr0 TMOBEICHUS Ha
TpaHCHOPTE, HA JOPOrax, C AJIEKTPUUYECKUM U TEIUIOBBIM O0OpYJOBAHHEM B
JOMAIIHUX YCIIOBHUSIX;

. — c(opMHUPOBAHHOCTh HaBbIKA pedieKCHH, MPU3HAHUE CBOErO MpaBa Ha
OIIMOKY U TAKOI'o e Mpasa y APYyroro 4ejJoBeKa;

. 6) TPyA10BOIr0 BOCIIUTAHUS:

. — aKTMBHOE€ y4acTHE B PEUICHUH MPAKTUYECKUX 3a/1a4 (B paMKax CEMbH,

o0pa3oBaTeIbHON OpraHu3aIiy, TOPo/Ia, Kpasi) TEXHOJIOTHYECKON U COLIMATLHOM
HAIPaBJICHHOCTH, TPEOYIOMUX B TOM YUCJIC ¥ (PU3NUECKUX 3HAHHM;,

. — HHTEpPEC K TMPAKTUYECKOMY H3YyUYCHHUIO mMpodeccuit, CBSI3aHHBIX C
bu3uKoi;

. 7) IKOJIOTrH4eCKOr0 BOCIIMTAHUSA:

. — OpUEHTAIlUs Ha MpUMEHEHNEe GU3NUECKUX 3HAHUM JIJIs1 PEIICHUS 3a/1a4 B

00JIaCTU OKpYyXarolled cpenpl, IUIAHWPOBAHUS TOCTYNKOB M OLEHKH HX
BO3MOKHBIX MTOCHEACTBUN JJIs1 OKPYKAIOLIEH CPEJIbl;

. — OCO3HaHHUE I00AJBLHOI0 XapaKTepa PKOJIOTHYECKUX MpoOjIeM U MmyTen
WX PEIICHUS;
o 8) amanTanum K U3MEHAKIIMMCH YCJIOBHSM COUUAIBHON H

MPUPOTHON Cpeabl:



. — NOTpeOHOCTh BO B3aMMOJICHCTBUU IIPU BBINMOJHEHUH UCCIEIOBAHUN U
MIPOEKTOB (PU3UICCKOI HATTPABICHHOCTH, OTKPBITOCTh OIBITY ¥ 3HAHUSAM JIPYTHUX;
. — TMOBBIIICHUE YPOBHSA CBOCH KOMIIETEHTHOCTH 4€pe3 MNpPaKTUUECKYIO
NEATEIIbHOCTD;

. — ToTpeOHOCTh B (POPMUPOBAHWUM HOBBIX 3HAHWA, B TOM YHUCIIC
GbopMyIHpPOBATH UACH, TIOHSTHS, THIIOTE3bI O PU3NUECKUX O0OBEKTAX U SIBJICHUSX;
. — OCO3HaHHE ACHUIIMTOB COOCTBEHHBIX 3HAHWW M KOMIIETCHTHOCTEH B
obnactu HU3HKY;

. — IUIAaHUPOBAHUE CBOETO PAa3BUTHS B MPUOOPETEHUN HOBBIX (PU3UYECKUX
3HAHUK;

. — CTPEMJICHUE aHaJM3UPOBaTh U BBISBISATH B3aUMOCBSI3U TMPUPOIbI,
o011ecTBa 1 YKOHOMHUKH, B TOM YHCIIE C UCTIOJIb30BaHNEM (DHU3UUCCKUX 3HAHUM;
. — OLICHKA CBOMX JEHCTBUM C YYETOM BIMSHUSA Ha OKPYKAIOLIYIO CPERdy,
BO3MOKHBIX I100aJIbHBIX TTOCJIEICTBUM.

METAIIPEAMETHBIE PE3YJIBTATDI

B pesynprare ocBoeHHs mporpamMMmbl Mo (pu3MKe Ha YpOBHE OCHOBHOTO
oOmero  oOpa3zoBaHust y  oOywawomerocs  Oyayr  chOpMHpPOBaHbI
MeTanpeMeTHbIe pe3yJbTaThl, BKJTIOYAIOITHIE MO03HABATEJIbHbIC
YHHUBEpCaIbHble Y4YeOHbIE JCHCTBHs, KOMMYHUKATHBHBIC YHHBEPCAIbHBIC
yueOHbIE JCHCTBUS, PETYIATUBHBIC YHUBEPCAIbHBIE YUeOHbIC TEHCTBUS.

ITo3naBaTe/ibHBIE YHUBEPCAJIbHBIC yqeﬁnue HeﬁCTBHﬂ

Ba3oBble Jiornueckue 1eicTBUA:

. BBISBJISITH W XapaKTepU30BaTh CYIIECTBEHHbIE MPHU3HAKH OOBEKTOB
(siBNICHMI);

. YCTaHABIIMBAThH CYIIECTBEHHBIN MPU3HAK KJIacCU(DUKAIIMHA, OCHOBAHUS JIJIS
000011IeHHs U CPAaBHEHUS,

. BBISIBJISITH 3aKOHOMEPHOCTH M IPOTHBOPEYHS B PACCMAaTPUBAEMBIX (haKTax,
JaHHBIX U HAOIOICHUSIX, OTHOCSIINXCS K (PU3HMUECKUM SIBIICHUSIM;

. BBISIBJISITH MIPUYMHHO-CJICCTBEHHBIE CBS3M TMPH W3YYCHHU (UBNUECKUX

SBIIGHUH W TIPOIECCOB, JENaTh BBIBOABI C WCIOJIB30BAHHUEM JIEAYKTHBHBIX U
WHAYKTUBHBIX YMO3AKJIIOYCHHH, BBIABUTAaTh THUIOTE3Bl O B3aUMOCBSI3AX
(bU3UYECKUX BEJIMYUH;

. CaMOCTOSTENIbHO BBIOMpaTh CHOCOO peleHus y4yeOHoW (u3ndecKkoit
3a7auyn  (CpaBHEHHE HECKOJIbKMX BAapUaHTOB peIIeHUs, BBHIOOp Hambosee
MOJIXOJISIIIETO ¢ YYETOM CaMOCTOSITEIHHO BBIICTICHHBIX KPUTEPHEB).

Bba3oBble uccienoBareibckue 1eiCTBUS:

. UCII0JIb30BaTh BOMPOCHI KAK MUCCIIEI0BATEILCKUN HHCTPYMEHT TTO3HAHMS;
. MIPOBOJIUTH IO CAMOCTOSITEILHO COCTABJICHHOMY IIJIaHY OIIBIT, HECJIOKHBIN
bU3UYECKHI DKCIIEPUMEHT, HEOOJIbIIIOE UCCIE0OBAHNE (PU3NUECKOTO SIBJICHUS;

. OIIECHWBAaTh HA NPUMEHHUMOCTh U JIOCTOBEPHOCTh HWH(OpMAaIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEJOBAHUS UM SKCIIEPUMEHTA;

. CaMOCTOSITENIbHO (hOPMYJIMPOBATHL 000OIIIEHUS U BBIBOJIBI IO pe3yJibTaTaM
IPOBEIEHHOTO HAOIIOAEHUS, OTIbITA, UCCIIEIOBAHUS;

. POTHO3UPOBATh BO3MOXKHOE JajbHEHIee pa3BUTHE (PU3MUIECKUX

IPOIIECCOB, a TAKXKE€ BBIJBUTaTh MPEITNOIOKEHUS 00 WX Pa3BUTHM B HOBBIX
YCJIOBUSIX U KOHTEKCTax.
Pabora ¢ unpopmanmeii:



. MPUMEHSTH Pa3JINIHbIC METOJIbI, HHCTPYMEHTHI U 3alPOCHI IPH ITOUCKE U
orbope wWH(pOpPMAIMM WIH JAHHBIX C YyYETOM TMPEIIOKESHHOW YIeOHOH
bu3rdecKoii 3a/1a4u;

. aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH HHPOPMAIUIO
pa3IMYHBIX BUIOB U ()OPM IPEICTABICHHUS,;
. CaMOCTOSITENIbHO  BBIOMpaTh ONTUMAIbHYIO (QOpMYy MPEICTaBICHUS

uH(GOpMallMK U WUTIOCTPUPOBATH PEIIAEMbIe 3a/1a4dl HECIIOKHBIMH CXEMaMH,
JauarpaMmMmamu, HOM rpadukoi U uX KOMOMHAIIMSMH.

KoMmyHMKaTHBHBIE YHHBeEpPCAJbHbIe Y4eOHbIe NeCTBHSA:

. B Xoje oO0cyxJeHusi yaeOHOTO MaTepuana, pe3yiabTaToB JIabOpaTOPHBIX
paboT M MPOEKTOB 3a/aBaTh BOMPOCHI IO CYIIECTBY OOCYKIAae€MOW TEMBbI U
BBICKA3bIBaTh HJIEW, HAIICJICHHbIE Ha pEIIEHUE 3aJaud U MOAJACpKaHUE
0aroxeIaTeaIbHOCTH OOIICHUS;

. COMOCTAaBIISATh CBOM CYXKJEHUS C CYXICHUSIMH APYIMX YYaCTHUKOB
auanora, OOHapyXUBaTh Pa3IMYUe U CXOACTBO MMO3HIIMIA;

. BBIPAXKATh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCBMEHHBIX TEKCTAX;

. MyOJIMYHO NPEICTABIISATH PE3YJIbTAThl BEIIOJIHEHHOIO (PU3MYECKOIO OIbITa
(3KCIIepUMEHTA, UCCIIEJOBAHUS, TPOEKTA);

. MOHUMAaTh W  HWCHOJb30BaTh  MPEUMYIIECTBA  KOMAaHAHOM  H
MHJUBUTyaJIbHON PabOThI PU PEIIEHUH KOHKPETHON (PU3UUECKOU MPOOIEMBI;

. MPUHUMATh LIEJId COBMECTHOM AESTENbHOCTH, OPTAHU30BBIBAThH JIEHCTBHS

1o €€ JOCTKEHHIO: PACTIPEACIATh POIH, 00CYKIaTh MPOIECCHl U PE3yIbTaThI
COBMECTHOM paboThl, 0000111aTh MHEHUS HECKOIBKUX JIIOJICH;

. BBITIOJTHATH CBOIO YacTh paOOTHI, JOCTUTASI KAYECTBEHHOTO pe3yJIbTaTa Io
CBOEMY HAIPABJICHUI0O W KOOPAWHUPYS CBOU JACHCTBUS C JNPYTUMU WICHAMH
KOMaH/IbI,

. OIICHMBATh Ka4eCTBO CBOETO BKJAJa B OOIIMI MPOMYKT IO KPUTEPHUSIM,
CaMOCTOSITEIIEHO CHOPMYITMPOBAHHBIM YUaCTHUKAMHU B3aUMOICHCTBHUS.

PeryisiTuBHBIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusanus:

. BBISIBJISITH MTPOOJIEMBbI B )KU3HEHHBIX U YUYE€OHBIX CUTYAIUsIX, TPEOYIOIIMX
JUISL perieHust (U3NYeCcKUX 3HAHUM;

. OPUEHTUPOBATHCA B  PA3JUYHBIX TMOJXOJAaX TMPUHATUS  PEIICHUHN
(MHIUBHUIyaTbHOE, IPUHSITHE PELICHUS B TPYIIE, MPUHSATHUE PEIICHUN TPYIIION);
. CaMOCTOSITENIbHO COCTABJISATh AJITOPUTM pellieHUs (PU3nUecKkoi 3a1a4uu uiu
IUIaHa MCCIIEIOBaHUs C YYETOM MMEIOUIUMXCS PECYPCOB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTUPOBAThH Mpe/ijlaraeMble BApUAHTHI PEIICHU;

. JienaTh BIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOIIUOHAJIbHbBIN HHTEJJIEKT:
. JaBaTh aJICKBaTHYIO OLIEHKY CUTYyallMu U MpeJjiarath riaH e€ N3MEeHEHNUS,
. OOBSACHATh TMPUYMHBI  JOCTUXKEHUS (HEAOCTWXKEHHUS) PE3YJbTaTOB
NEeSTEIbHOCTH, JaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY;
. BHOCUTH KOPPEKTHUBBI B JACATEIBHOCTh (B TOM YHMCJIE B XOJI BBIITOJIHEHHUS

(bU3UYECKOr0 HMCCIIEIOBAHUS MM MPOEKTa) HA OCHOBE HOBBIX OOCTOSITEILCTB,
W3MEHUBIIMXCS CUTYaIlui, YCTAHOBJICHHBIX OITMOOK, BOSHUKIIUX TPYIHOCTEH;

. OIICHUBATh COOTBETCTBUE PE3yJIbTaTa IEIN U YCIOBUSIM;

. CTaBUTbH ceOs1 HA MECTO JIPYroro 4ejoBeKa B XOJAE CIopa UIU JIUCKYCCHH
Ha Hay4YHYIO TEMY, TOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTHKY JAPYIroro;



. MpU3HABaTh CBOE MPaBO HA OLIMOKY MPH PEIICHUU (PU3NUECKUX 33724 WIH
B YTBEPKICHHIX HA HAYYHBIE TEMBI U TAKOE YK€ MPABO APYTOTO.

HPEAMETHBIE PE3YJIBTATBI

K koHly oOydeHuss B 7 KJjacce NpeIMETHBIE pe3yJbTaThl Ha 0a30BOM
YpOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YJAIOIINXCS YMEHUM:
. WCIIONIb30BAaTh  TMOHATHUS:  (PU3MYECKHE W  XUMHUYECKHE  SIBJICHHUS,
Ha0II0€HUE, SKCIIEPUMEHT, MOJIEb, TUIIOTE3a, €AUHULBI (PU3NYECKUX BEIHYHH,
aTOM, MOJIEKyJla, arperaTHble COCTOSIHUS BewlecTBa (TBEPAOE, IKUIKOE,
ra3zoo0pa3HoO€), MEXaHMYECKOE JBHWKEHUE (pPaBHOMEPHOE, HEPABHOMEPHOE,
OpSIMOJIMHEMHOE), TpPAeKTOpHUs, paBHOJCHCTBYIOIIAs CHia, JedopMarus
(ynpyrasi, TuiacTudeckas), HEBeCOMOCTb, COOOIIAIOITUECS COCY/IbI;
. paznmuuath siBieHus (Aud@y3us, TEmIOBOe IBUKEHUE YACTHI] BEILECTBA,
PaBHOMEPHOE JIBUKEHUE, HEPABHOMEPHOE JIBUYKEHUE, UHEpIHS,
B3aMMOJECHUCTBUE TEJ, PABHOBECHUE TBEPIBIX TEI C 3aKPEIUVIEHHOW OCBIO
BpalleHus, Nepenayda JaBieHUs TBEPABIMHU TEJIAMH, JKUJIKOCTAMH M Ta3aMu,
aTMOC(epHOE J1aBlICHUE, IIJIABAHUE TEJl, TPEBPAILICHHS] MEXaHUYECKON IHEPIUN)
[0 ONHCAHUID HX XapaKTEpPHbIX CBOMCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBJICHUE;
. pacno3HaBaTh MPOSIBICHHE HW3YYEHHBIX (PU3MUECKUX SBJICHUUA B
OKPYXaIOIllEM MHpE, B TOM 4HUCJe (PU3HUECKHUE SIBJIECHUS B MPUPOJIE: MPUMEPHI
JOBHWKEHUS C PA3JINYHBIMUA CKOPOCTSMU B JKMBOM M HEXKUBOW MPUPOAE, AEUCTBHE
CWJIbI TPEHUS B IPUPOJE U TEXHUKE, BIMAHUE aTMOC(EPHOTO IaBIICHUS HA KUBOI
OpraHu3M, IUIaBaHUE pbIO, pblYard B TeJ€ YEJIOBEKa, NPH ATOM MEPEBOAMTH
MPaKTUYECKYI0 3a/ady B Yy4eOHYI0, BBIIENATh CYIIECTBEHHbIE CBOICTBA
(npu3Haku) GU3NUECKUX SIBJICHUM;
. OMKCHIBATh U3YUEHHBIE CBOMCTBA T€N U (PU3UUYECKUE SIBICHUS, UCIIOJIB3YS
¢u3nueckrue BeTUYMHBI (Macca, 00bEM, MIOTHOCTh BEIIECTBA, BPEMs, MYTh,
CKOPOCTb, CPEJHSsI CKOPOCTh, CUJIa YNPYTOCTH, CUJla TSAXKECTH, BEC Tela, cuia
TpeHusi, JaBiaeHue (TBEPAOro Tena, >KUIKOCTH, Ta3a), BHITAJIKUBAIOLIAS CHIIA,
MexaHu4ecKkas padoTa, MOLIHOCTb, MJIEYO CHJIbI, MOMEHT CHJIbI, KOA(DPUIIUEHT
MOJIE3HOTO JACHCTBUS MEXaHMW3MOB, KUHETUYECKAs] M MOTEHIIMAJIbHASI YHEPTUs),
IpU ONHUCAHMM TPABUIBHO TPAKTOBATh (PU3MUECKUI CMBICI HUCIOJIb3yEMbIX
BEJIMYMH, MX OO0O3HAUEHUS W €IUHULBI (U3MYECKUX BEIMYHMH, HAXOAMTH
(GopMynbl, CBS3BIBAIOIIME JAaHHYI (PU3MYECKYIO BEIUYMHY C JIPYTUMU
BEJIMYMHAMH, CTPOUTh TpadUKU U3YYEHHBIX 3aBUCUMOCTEH (DU3UUYECKUX
BEJIMYMH;
. XapaKTepU30BaTh CBOMCTBA Tell, (PU3MUECKHUE SIBICHHUS M IPOIIECCHI,
UCIIOJIb3YsI TTpaBUjIa CIOKEHUs CUJT (BAOJIb OAHOM MpsiMoil), 3akoH ['yka, 3aKkoH
[Tackans, 3akoH Apxumena, IpaBUIIO paBHOBeCHsl pbidara (0OJ0Ka), «30JI0TOE
IPaBUJIO» MEXAaHUKH, 3aKOH COXPAaHEHUS MEXaHUYECKOM SHEpPruH, IpH 3TOM
JaBaTh CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3aIlIMCHIBATh €0 MAaTEMAaTHUYECKOE
BBIPAKEHUE;
. OOBACHATH (PU3NYECKUE SIBJICHUS, MPOLECCHl U CBOMCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE CUTYyallMi NMPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BbIABISTH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHWE W3 1—2 JOrMYecKux
miaroB ¢ omnopod Ha 1-2 U3y4YeHHBIX CBOWCTBA (U3MUECKUX SIBJICHUM,
($u3HUEeCcKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;
. pemiaTh pacy€THble 3anayd B 1—2 JEHCTBUSA, HUCHOJIb3Ys 3aKOHBI U
(opMyJibl, CBSA3BIBAOLIME (PU3NUECKHUE BEIMUMHBL: HA OCHOBE aHAJIN3a YCIOBUS



3aJlayM 3alKChIBaTh KPATKOE YCIOBHUE, MOJACTABIATh (PU3NUECKHE BETUUYUHBI B
(opMyJIIBI M TPOBOAUTH PACUETHI, HAXOIUTH CIIPABOYHBIC TAHHBIE, HEOOXOIUMBbIE
JUIsL PELIeHHs] 3aJay, OLEHUBATh PEAJTUCTUYHOCTH MOJYYEHHOH (PU3NYEeCKOn
BEJINYMHBI,

. pacno3HaBaTh NPOOJIEMBI, KOTOPbIE MOYKHO PEMIHUTh NIpPH IOMOIIU
(¢U3NYECKUX METO/JOB, B OINHMCAHWU HCCIEIOBAaHMS BBIICIATH MPOBEPSIEMOE
MPEANOJIOKEHHE (TUIOTE3Y), pa3jinyaTh W HMHTEPIPETUPOBATH MOJYyYECHHBIN
pe3ynbTaT, HAXOAUTh OIIMOKA B XOJE OIBITA, JeJaThb BBIBOJABI IO €ro
pe3ynbTaTam;

. OPOBOAWTH OMBITHI MO HAOMIONEHUIO (U3MYECKUX SIBICHUW WU
¢u3nyecKkux CBOMCTB Tell: (HOPMYIHpPOBATh MPOBEPSIEMbIE MPEAIOT0KEHUS,
coOupaTh YCTAaHOBKY U3 MPEAI0KEHHOT0 000pYI0BaHus, 3aUChIBATh X0/ OTIHITA
1 (hOpMyYIUPOBaTh BHIBOJIBI;

. BBIMIOJIHATh TPSIMbIE M3MEPEHUsI PACCTOSIHUS, BPEMEHM, MacChl Teda,
00bEMa, CUJIBI U TEMIIEpaTyphbl C HUCIOJIb30BAHUEM AHAJIOTOBBIX U LU(PPOBBIX
pUOOPOB, 3aMUCHIBATh NMOKAa3aHUs NIPHUOOPOB € YUETOM 3aJaHHON aOCOTIOTHON
IIOIPEIIHOCTH H3MEPEHN;

. MIPOBOJIUTH UCCIIEIOBAHNE 3aBUCUMOCTH OJTHOM (PU3NYECKON BEIIMUMHBI OT
IpYroi C HCIOJb30BAHUEM TMPSAMBIX HM3MEPEHUH (3aBUCHUMOCTU IYyTH
PAaBHOMEPHO JBWXXYLIErocs Tella OT BPEMEHU JBWKEHHUS Tela, CHIbl TPEHUs
CKOJBXEHUS OT Beca Tella, KadecTBa OOpabOTKH TMOBEPXHOCTEH Ten H
HE3aBUCUMOCTH CHWJIBI TPEHHSI OT IUIOLIAAM CONPUKOCHOBEHHUS TEJ, CHIIbI
YOPYTOCTH OT YUIMHEHHS] TPYKUHBI, BBITAIKUBAIOIIEH CHJIBI OT O0OBEMA
MOTPYKEHHOM YacTH Tejla U OT IUIOTHOCTHU KUJKOCTH, €€ HE3aBUCUMOCTH OT
IJIOTHOCTH TeJla, OT TITyOHHBI, HA KOTOPYIO MOTPY>KEHO TEJO, YCIOBUH MJIaBaHUS
TE€J, YCJIOBUI PaBHOBECHs pbluara M OJIOKOB), y4acTBOBAaTh B IUIAHUPOBAHUU
y4eOHOT0 HCCIIEIOBAaHUS, COOMPATh YCTAHOBKY U BBIIIOIHATH U3MEPEHMUS, CIEAYS
MPEAIOKEHHOMY I1aHy, (PMKCUPOBATh PE3YJbTAThl MOJYYEHHON 3aBUCHMOCTHU
(u3MUEeCKMX BEJIMYMH B BUJE MPEAJIOKEHHBIX TaOmull W rpaduKoB, AeNaTh
BBIBOJIbI IO pE3yJIbTaTaM UCCIEI0BAHMUS;

. MPOBOJIUTHh KOCBEHHbIE M3MEpPEHUs (PU3MUYECKUX BEJIUYUH (IIOTHOCTH
BELIECTBA JKUJIKOCTU M TBEPAOrO TENa, CHJIa TPEHUS CKOJIBKEHHS, JAaBJICHUE
BO3/lyXa, BHITAJIKMBAIOLIAsl CHJIA, JIEUCTBYIOIIASl HA MOTPYXKEHHOE B KUAKOCTb
Teno, KOIPOUIIMEHT TOJIE3HOTO JEWUCTBUSL MPOCTBIX MEXAHU3MOB), CIEAYS
MPEIJIOKEHHOW ~ MHCTPYKLMM: TIPU  BBIIOJIHEHUMM UW3MEPEHUW coOupaTh
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY M BBIYUCISTh 3HAYEHUE UCKOMOM BETMYMHBL;

. coOJII01aTh MpaBUIia TEXHUKHU 0€30MaCHOCTH MPH padboTe ¢ 1ad0paTopHbIM
000py10BaHUEM;
. yKa3bIBaTh MPUHIIUIIBI JEHCTBUS PUOOPOB M TEXHUYECKHX YCTPOUCTB:

BEChbl, TEPMOMETP, AMHAMOMETP, COOOUIAIOIINECS COCYIbl, OAPOMETp, pbIyar,
TIOJIBWKHBIN U HETIOJIBMYKHBIN OJIOK, HAKJIIOHHAS TUIOCKOCTb;

. XapaKTepu30BaTh MPHUHIMIBI JCUCTBUS M3YyUYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOIl Ha X ONMUCAHUS (B TOM YHCIIE: MOAIIUITHUKH,
YCTPOMCTBO BOJAOIPOBOJIA, THAPABIMYECKUN MPECC, MAHOMETP, BBICOTOMED,
NOPILIHEBOM HACOC, apeoOMETp), MCIONb3Yysl 3HAHUS O CBOMCTBaX (PU3MYECKUX
SBIICHUHN ¥ HEOOX0IMMBbIe (PU3UUECKHE 3aKOHBI M 3aKOHOMEPHOCTH;

. OPUBOAUTH  MpUMEphl  (HAXOAUTh  WHGOPMAIMI0O O  MpUMEpax)
MPAaKTHYECKOTO MCTOJIh30BAHUS (U3MYECKUX 3HAHUM B TMOBCEIHEBHOW KU3HU
11t oOecrieueHrs 6€30MacHOCTU NPy OOpaIlleHUH C TPUOOPAMU U TEXHUYECKUMU
YCTPOMCTBAMH, COXPAHEHHS 370POBbS M COOJIOJIEHUS HOPM 3KOJIOTMYECKOTrO
IIOBEJICHUS B OKPYXKalOIIeH cpene;



. OCYIIECTBIISITh OTOOp HCTOYHMKOB UHpopManuu B HTepHeTe B
COOTBETCTBUM C 3aJaHHBIM IOMCKOBBIM 3alpOCOM, Ha OCHOBE HMEIOIINUXCSA
3HaHUU W MyTEM CpPaBHEHMS PA3IMYHBIX MCTOYHHUKOB BBIACIATH WH(OPMALIUIO,
KOTOpasi SIBJISICTCSI MPOTUBOPEUMBOI HITM MOXKET ObITh HEIOCTOBEPHOM;
. MCIIOJIb30BAaTh MPH BBIMOJTHEHUN YY€OHBIX 3a/IaHUN HAYYHO-TIOMYJISPHYIO
IUTepaTypy GU3MUECKOro CoJIepKaHusl, CIIPABOYHbBIE MAaTEPHAIIbI, PECYPCHI CETH
WuTepHer, BIaAeTh NpuéMaMu KOHCIIEKTHPOBAHHS TEKCTa, MPeoOpa3oBaHUs
nH(OpMAITUU U3 OJHOU 3HAKOBOM CHCTEMBI B IPYTYIO;
. co3/1aBaTh COOCTBEHHBIE KpAaTKHWE MUCHhbMEHHBIC M YCTHBIE COOOIICHUS Ha
OCHOBE 2—3 MCTOYHUKOB HH(DOpMANU PUINIECKOTO COJACPKAHUS, B TOM YHCIIE
myOJIMYHO JIeNaTh KpaTKUe COOOIIEHUsI O pe3yabTaTaX MPOEKTOB WU Y4eOHBIX
WCCJIEOBAaHNM, MPU 3TOM IPAMOTHO HCIIOJIb30BaTh M3YUYEHHBIM MMOHSATUWHBIN
anmnapart Kypca (pU3MKH, COPOBOXKIATH BHICTYIUICHHE MTPE3CHTALINEH;
. IIpU BBINOJHEHUU YYEOHBIX MPOEKTOB W HCCIEAOBAHUI paclpenessTh
0053aHHOCTH B TPYIIE B COOTBETCTBUU C TOCTABICHHBIMHU 33/la4aMU, CIEAUTH 3a
BBIIIOJIHEHUEM IUJIaHa JEHCTBUM, aJIeKBATHO OLEHMBATH COOCTBEHHBIM BKJIAJl B
NEeSATENbHOCTh TPYIIbI, BBICTPAWBATh KOMMYHHKAaTHBHOE B3aUMOJICHCTBHE,
YUHUTBIBASI MHEHUE OKPYKAIOLIUX.

K koHuy oOyueHus B 8 Kjacce mpeIMETHbIE pe3yjbTaThl HA 0a30BOM
YPOBHE JIOJKHBI OTPaXXaTb CPOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHHIA:
. WCIIOJIb30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE IBUKEHUE
aTOMOB M MOJIEKYJ, arperarHbleé COCTOSIHUS BEIIECTBA, KPUCTALINYECKUE H
aMmop(HbI€ Tella, HACHIIIEHHBbIM M HEHACBIIICHHBIA Map, BJIAXXHOCTh BO3/yXa,
TEeMIIepaTypa, BHYTPEHHSS OHHEPrus, TEIUIOBOM JBUraTelb, 3JIEMEHTApHBIN
DNEKTPUYECKUN 3apsifl, DJIEKTPUYECKOE TMOJIe, NMPOBOAHUKU U JUIIEKTPUKH,
ITOCTOSTHHBIN NEKTPUYECKUN TOK, MATHUTHOE TIOJIE;
. pasnuyaTh sIBICHHS (TEIJIOBOE pacIIMpEHUE U CKaTue, Terionepeaaya,
TEIUIOBOE PABHOBECHE, CMAYMBAaHWE, KANWUIAPHBIC SBIICHHS, WCIApEHUE,
KOHJIEHCAllMsl, I[UIaBJIEHWe, KpHUCTaM3auus (OTBEpJEBAHUE), KUIIECHUE,
Teruionepeaaya (TemIONPOBOJHOCTb, KOHBEKIUS, W3IIYYEHHUE), DJIEKTpU3AIUSI
TE€J, B3aWMOJICUCTBUE 3apsO0B, NECUCTBUSA JJIEKTPUYECKOTO TOKA, KOPOTKOE
3aMbIKaHUE, B3aWMOJECHCTBUE MArHUTOB, JEHCTBME MAarHUTHOTO TMOJs Ha
MPOBOJTHUK C TOKOM, OJJICKTPOMAarHUTHash MHAYKIHS) [0 ONUCAHUIO UX
XapaKTEpPHbIX CBOWCTB M HAa OCHOBE ONBITOB, JIEMOHCTPUPYIOLIMX JIAHHOE
(u3HUecKoe SBICHUE;
. pacno3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX SBJICHHM B
OKpYXalollleM MHpe, B TOM uHclie (U3UUYECKUE SBICHUS B MPUPOJE:
MOBEPXHOCTHOE HATSHKEHUE M KaNMJUIAPHBIEC SBICHUS B MPUPOJIE, KPUCTALIBI B
npupozae, uznydenue CoyHIA, 3aMep3aHUe BOJOEMOB, MOPCKHE OpH3bI,
oOpa3oBaHue POCHI, TyMaHa, UHEesl, CHEra, AJIEKTPUUECKUE sIBJIeHUS B aTMocdepe,
ANEKTPUYECTBO KMBBIX OPTaHU3MOB, MATHUTHOE 10JIe 3eMIIH, Aperd MOIIOCoB,
pOJIb MAarHATHOTO TOJS ISl JKM3HU Ha 3emile, MOJIIPHOE CHUSIHHUE, TPH ATOM
NEPEeBOIUTh MPAKTUYECKYIO 3aady B Y4YEOHYIO, BBIJCIATH CYIIECTBEHHBIC
cBOMCTBa (MpU3HAKK) (PU3NYECKUX SBJICHUN;
. OMKCHIBATh U3YUYECHHBIE CBOMCTBA TEN U (DU3UUECKUE SABJICHUS, UCTIOIb3YS
(pusnyeckne BeIMYMHBL (TeMIeparypa, BHYTPEHHSSI OHEPrHs, KOJIHYECTBO
TEIUIOTHI, YJEJbHAsl TEIUIOEMKOCTh BEIIECTBA, YJEJbHAsl TEILIOTA ILUIABJICHMUS,
ylaelnbHasg TemioTa NmapooOpa3oBaHMs, yAENbHAs TEIJIOTa CropaHus TOILUIMBA,
KO3 (DUIIMEHT TMOJe3HOro JACHCTBUS TEMJIOBOW MAaIlMHBI, OTHOCHTEJIbHAS
BJIQXKHOCThb BO3AYyXa, OJJIEKTPUUYECKUN 3apsAl, CHUJa TOKa, JIEKTPUYECKOE
HAIpsDKEHUE,  CONPOTHUBIICHWE IPOBOJHMKA, YJEIbHOE  COINPOTHUBIICHUE



BEILIECTBA, padOTa M MOINHOCTh 3JIEKTPUYECKOTO TOKA), IMPU ONUCAHUU
MPaBUJIBLHO TPAKTOBaTh (PU3MUECKHM CMBICT HCIOJIb3YeMBIX BEIIMYHH,
000O3HAaUeHHUS W CAWHHIBl (U3UYECKUX BEIWYUH, HAXOAUTHh (DOPMYIIHI,
CBS3BIBAIONIUE JAaHHYIO (PU3WYECKYI0 BEIMYMHY C JPYTUMH BEIMYHHAMM,
CTPOUTH TpaUKN U3YICHHBIX 3aBUCUIMOCTEH (PH3NYECKUX BEINYHH;

. XapaKTepu30BaTh CBOMCTBA TeJ, (U3MUECKHUE SIBJICHHS W TPOIIECCHI,
WCIIONB3ysl OCHOBHBIE IIOJIOKEHHSI MOJIEKYJSIPHO-KMHETUYECKOW  TEOpPUHU
CTPOEHHUS BEIIECTBA, NPUHLMII CYNEpPHO3ULIUU TOJIeh (Ha KadeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHus 3apsiaa, 3akoH Oma s y4yacTKa LENH, 3aKOH
Jlxoynsa—JleHna, 3aKOH COXpaHEHUs JHEPTUH, NPU 3TOM J1aBaTh CIOBECHYIO
(GopMyTUPOBKY 3aKOHA U 3alIUCHIBATh €0 MAaTEMaTHYECKOE BHIPAKEHUE;

. OOBSCHATH (PU3MUECKHE MPOIECChl M CBOICTBA TN, B TOM YHUCIEC U B
KOHTEKCTE CUTyallud MPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BbISABIATh
MIPUYUHHOCJIEJCTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 TOTMYECKHUX 111aroB
c omnopoid Ha |-2 M3y4YEeHHBIX CBOMCTBA (PU3MYECKUX SABICHHUM, (PUINUECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEN;

. peuars pacy€THbIC 3aJauyd B 2—3 JEHUCTBHUS, WCIOJIB3YS 3aKOHBI U
(opMyIbl, CBA3BIBAIONINE (PU3NYECKHE BEIMUYMHBI: HA OCHOBE aHAJIM3a yCIOBHUS
3a1a4M 3alHACBIBAaTh KPATKOE YCIIOBHUE, BBIABIATH HEJOCTATOK JAHHBIX IS
penieHus 3agadyd, BBIOMpAaTh 3aKOHBI M (OPMyJbI, HEOOXOAUMBIE i €€
pelIeHns, TNPOBOAUTH pacu€Tbl W CPAaBHUBATH IOJIYYEHHOE 3HAYCHHUE
(bU3UYECKON BEJIMUUHBI C U3BECTHBIMU JIAHHBIMU;

. pacno3HaBaTh NPOOJEMBI, KOTOPbIE MOXKHO PEMIUTh NpPH MOMOLIU
(U3MUECKMX METOAOB, UCIOJIb3Ysl OINUCAHUE MCCIEIOBAaHUsA, BBIICIATH
IIPOBEPSAEMOE MPEAIIOI0KEHUE, OLIEHUBATH IPABUIIBHOCTD MOPAJIKA ITPOBEICHUS
WCCIIEIOBAHNS, 1€J1aTh BBIBOJBL,

. MPOBOAUTL ONBITHI MO HAOMIOACHUIO (UBUYECKUX SBJICHUM WM
(u3HUEeCKUX CBOMCTB TeNl (KamWUISIpHBIE SIBJICHUS, 3aBHCHUMOCTH JIaBJICHUS
BO3[lyXa OT €ro o0béma, Temmeparypbl, CKOPOCTHM MpoLEecca OCTHIBAHUS H
HarpeBaHusi TMpU M3IYYEHUU OT I[IBETa WU3Iydaroieid (Mmoriomaroniei)
MOBEPXHOCTH, CKOPOCTh MCIAPEHUS BOJBl OT TEMIEPATYpPhl KXUIKOCTA U
IJIOMAAn €€  TOBEPXHOCTH, DJJEKTpHU3alMsl Tel W B3aUMOJACHCTBHE
DJIEKTPUYECKUX  3apsAJIOB,  B3aUMOJCHCTBHME  TOCTOSIHHBIX ~ MAarHHUTOB,
BHU3yaJn3allisl MAarHUTHBIX MOJIEW TOCTOSHHBIX MArHUTOB, ICUCTBUSI MATHUTHOTO
IoJsl HAa TPOBOJAHUK C TOKOM, CBOMCTBA DJJEKTPOMAarHWTa, CBOWCTBA
ANEKTPOJBUTATENS] MOCTOSIHHOIO  TOKa):  (OPMYJIMpPOBATH MPOBEPSEMbIE
MPEANOJIOXKEHNs, COOUpaTh YCTAaHOBKY W3 MpPEIIOKEHHOrO 00OpYyJOBaHMS,
OTIMCBIBATH XOJ1 OTBITA U (DOPMYJIMPOBATH BHIBOJIHI;

. BBITIOJIHATh ~ MPSIMBIE  M3MEPEHUSI  TEMIEpaTypbl, OTHOCUTEIbHOU
BJIQKHOCTHU BO3/yXa, CUJIbl TOKA, HAIIPSDKEHUS C UCIIOJIb30BAHUEM AHAJIOTOBBIX
npuOOpOB M JATYUKOB (PU3MUECKUX BEJIMYMH, CPAaBHHUBATh PE3YJIbTaThI
U3MEpEeHUH ¢ y4€ToM 3aJJaHHON a0COJIFOTHOM TOTPEITHOCTH;

. IPOBOJIMTH UCCJICIOBAHUE 3aBUCUMOCTH OJTHOM (hU3UYECKON BETUYUHBI OT
JIPYTOi C UCMOJIb30BAHUEM MPSIMBIX U3MEPEHUM (3aBUCUMOCTH COTPOTUBICHUS
IPOBOJHUKA OT €ro JJIMHBI, TUIOLIAAM TOIEPEYHOrO0 CEYEHUS W YIEIBbHOIO
CONIPOTHBJIEHUS BEIIECTBA IPOBOIHUKA, CUJIBI TOKA, UAYIIETO Yepe3 MPOBOJHUK,
OT HaIlpsKEHUS HAa IPOBOJAHUKE, MCCIEAOBAHUE IIOCIENOBATENBHOTO H
napajijieIbHOTO COEAMHEHU TMPOBOJHMKOB): IUIAHUPOBATh HCCIEAOBAHUE,
coOHpaTh YCTAHOBKY U BBIMOJIHATH U3MEPEHHUSI, CIEAYS MPEI0KEHHOMY IJIaHY,
(GuKcHpoBaTh pe3yNbTaThl MOJTYYEHHOM 3aBUCUMOCTH B BHUAE TaOIUIl U
rpaduKoB, AeNaTh BHIBOBI [0 pe3yIbTaTaM HUCCIIEA0OBAHMUS;



. MPOBOANTH KOCBEHHBIE H3MEpEHUs (U3NYECKUX BEIWYHH (yIeIbHas
TEIJIOEMKOCTh BEIIECTBA, CONPOTUBIIEHUE MPOBOAHUKA, pabOTa U MOILHOCTH
AIEKTPUUECKOTO TOKA): IJJAHUPOBATH U3MEPEHUS, coOupaTh
DKCIEPUMEHTAIIBHYI0 YCTAHOBKY, CJIEAys TMPEIJIOKECHHOM HWHCTPYKLUHU, H
BBIYMCIIATh 3HAUEHUE BEJIMYNHBI;

. cOOJTIOAaTh MpaBUiIa TEXHUKHU O€30MaCHOCTH IIPU padboTe ¢ 1abopaTOPHBIM
000py1I0BaHUEM;
. XapaKTepu30BaTh NPUHIUIBI JEHCTBUS W3YyYCHHBIX TPUOOPOB H

TEXHUYECKUX YCTPOMCTB C ONOPOM HA MX ONHUCAHHS (B TOM YHCIE: CUCTEMA
OTOIUIEHUSI JIOMOB, TMIPOMETP, HapoBas TypOMHA, aMIEPMETP, BOJBTMETP,
CUETYMK  DJIEKTPUYECKOM  SHEPruHu, DIEKTPOOCBETUTENbHbIE  MPUOOPHI,
HarpeBaTeJbHbIE AIEKTPOIPUOOPHI (mpumepsr), AIEKTPUYECKUE
MPEAOXPAHUTENHN, AIEKTPOMATHUT, AJIEKTPOJBUTATENb IMOCTOSHHOTO TOKa),
UCIIONIb3Ysl 3HAHUA O CBOMCTBaX (PU3MYECKUX SBIEHUM U HEOOXOIUMBIE
(u3nuecKre 3aKOHOMEPHOCTH;
. pacno3HaBaTh MPOCTHIE TEXHUYECKUE YCTPOWCTBA M H3MEPHUTEIIbHbBIE
MpUOOPBl MO CXE€MaM U CXEMATHYHBIM PUCYHKaM (KHUAKOCTHBIA TEPMOMETP,
TEPMOC, TICUXpPOMETpP, THUIPOMETp, JIBUraTelb BHYTPEHHErO0 CropaHus,
ANEKTPOCKOI, PEOCTaT), COCTaBIATH CXEMbl DJJIEKTPUYECKUX Ieneil ¢
MOCJIEIOBATEIbHBIM M MapajUIeIbHBIM COEAMHEHUEM HIIEMEHTOB, pasjinyas
YCIIOBHbIE 0003HAYEHHUS 3JIEMEHTOB 3JIEKTPUUECKUX LENEH;
. NPUBOANTH  NpPUMEpPHl  (HAaXOIWTh HH(POpPMALMIO O  OPHUMEPAX)
MPAKTUYECKOIO KCIONb30BaHUA (PU3NYECKUX 3HAHUM B MOBCEAHEBHOM >KU3HU
111 oOecrieueHrs 6€30MacHOCTH MPH OOpaIeHUH C TPUOOpPaMU U TEXHUYECKUMU
YCTPOMCTBAMH, COXpPAHEHUsl 370pPOBbA U COOJIIOJCHHS HOPM 3KOJOTHYECKOTO
MOBEAECHUS B OKPYXKAIOLIEH CpEJIE;
. OCYUIECTBJIATh MOUCK HMHGOpMaMK (U3HMUYECKOTO COAEpPKAHUS B
NuTepHeTre, Ha OCHOBE MMEIOIIMXCS 3HAHMM M TYTEM  CpaBHEHUS
JOTOJTHUTENbHBIX HMCTOYHUKOB BBIAENATh MH(GOPMALMIO, KOTOpas SIBISETCS
MPOTUBOPEUYUBOMN HIIM MOXKET ObITh HETOCTOBEPHOM;
. MCIIOJIb30BATh MPH BHITIOJIHEHUH YYEOHBIX 3a1aHUI HAyYHO-MOMYJISIPHYIO
aUTEPATypy (PU3UYECKOTO COJIepKaHUs, CIIPABOYHbIE MaTepUabl, PECYPChl CETH
WNuTtepHeT, BIageTh NpuEéMaMHM KOHCIEKTHPOBAaHUS TEKCTa, MPeoOpa3oBaHUs
nH(pOpMaIUU U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO;
. co37aBaTh COOCTBEHHbIE NMUCHMEHHBIE M KPAaTKUE YCTHBIE COOOIICHMS,
0000111ast ”HPOPMALIMIO U3 HECKOJIIBKUX UCTOYHUKOB (DU3UUYECKOTO COJEPKAHMS,
B TOM 4YHCl€ MyOJWYHO TPEACTABIATh pe3yJbTaThl MPOEKTHOM WU
UCCJIEIOBATENLCKOM  JIEATENIbHOCTH, MPU HATOM TPaMOTHO HCHOJIb30BaTh
U3YYECHHBIM MOHATUMHBIN anmapaTt Kypca (pU3uKH, CONTPOBOXKIATH BHICTYIUICHHE
IIPE3CHTALUEN;
. OpU BBINOJHEHUH YYEOHBIX MPOEKTOB M HUCCIEAOBAHUM (U3HUECKUX
POLIECCOB  pacIpeiesiaTh OO0sS3aHHOCTM B TpPyNIe B COOTBETCTBUHM C
MOCTABJICHHBIMUA 33J]a4aMH, CJIEIUTh 32 BBINOJIHEHUEM IUJIaHa JCHCTBUN H
KOPPEKTUPOBATh €ro, aJIeKBaTHO OLICHMBaTh COOCTBEHHBIH BKJIaa B
NEeSTEIBbHOCTh TPYIIbI, BBICTPAUBATh KOMMYHHKAaTHBHOE B3aUMOJICUCTBHE,
IPOSBIISISI TOTOBHOCTH pa3peiiaTh KOHMIUKTHI.

K xonmy oOydeHuss B 9 kJjacce NpeaMETHBIC pe3ybTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUM:
. UCIIOJIb30BaTh TMOHSATHUSA: CHCTeMa OTCcuéra, MarepuaibHas TOYKa,
TPAeKTOpHsl, OTHOCUTEIBHOCTh MEXAaHWYECKOIro JBIKEHHS, Jedopmanus
(ynpyrasi, mnjgacTHuYeckas), TpEHHUE, LEHTPOCTPEMUTEIBHOE YCKOpPEHUE,



HEBECOMOCTh M MEPETPY3KU, UEHTP TSHKECTH, a0COIIOTHO TBEPAOE TEJIO, LEHTP
TSDKECTH TBEPAOTO Tella, paBHOBECHE, MEXaHNYECKHE KOJIeOaHUs U BOJHBI, 3BYK,
uHppa3ByK M yIbTPa3ByK,  JJIEKTPOMAarHUTHbIE  BOJIHBI,  IIKajia
ANIEKTPOMATHUTHBIX BOJIH, CBET, OJM30PYKOCTh M JAIbHO30PKOCTb, CIIEKTPbI
UCIyCKaHHUsI W TMOIJIOIIeHMs, anb(a, OeTa- W raMMa-u3JIy4eHHs, H30TOIbI,
AJIepHasl PHEPreTUKa,

. paznuyaTh SIBJICHUS (PAaBHOMEPHOE W HEPABHOMEPHOE NPSIMOJMHENHHOE
JIBUKEHHE, PABHOYCKOPEHHOE MPSMOJIMHEHHOE JABI)KEHHE, CBOOOTHOE Ta/IeHNe
T€J, PaBHOMEPHOE [BW)XXEHHE [0 OKPYKHOCTH, B3aWMOJEICTBUE TeEl,
pEaKkTHUBHOE  JBIDKEHHE, KojebaTrenpHOE JBIDKCHHE  (3aTyxaromme |
BBIHYJICHHbBIE KOJeOaHus1), pe30HAHC, BOJIHOBOE JIBI)KEHUE, OTPAKEHUE 3BYKa,
MPSMOJIMHEMHOE PACIPOCTPAHEHUE, OTPAKEHUE U TPEIOMIICHHE CBETA, MTOJHOE
BHYTPEHHEE OTPAKEHUE CBETA, PA3JI0KEHUE OEJIOr0 CBETA B CIEKTP U CII0KEHHUE
CHEKTpaJbHBIX LIBETOB, AMCIEPCHUS CBETA, €CTECTBEHHAs PaJHOaKTHUBHOCTD,
BO3HMKHOBEHUE JIMHEMYAaTOTO CIEKTpa W3JIyYEHHs])) [0 ONUCAHUI0 UX
XapaKTEPHbIX CBOWCTB M HAa OCHOBE ONBITOB, JIEMOHCTPUPYIOLIUX JTaHHOE
(u3HUecKoe SBIICHUE;

. pacno3HaBaTh MPOSIBICHHE HW3YYEHHBIX (PU3MUECKUX SBJICHUUA B
OKpYXalolleM MHUpe (B TOM YUCie PU3NYECKHE SIBJICHUS B IPUPOJIE: IPUIIUBBI U
OTJIUBBI, JBUKEHUE M1aHeT COJIHEYHOU CUCTEMBI, PEaKTUBHOE JBUKEHUE KUBBIX
OpraHU3MOB, BOCIIPUSTUE 3BYKOB KUBOTHBIMH, 3EMJIETPACEHUE, CEHCMUUYECKHE
BOJHBI, I[yHAMH, 3XO0, LIBETa TeJl, ONTHYECKHE SBJICHUS B MPUPOJE,
OMOJIOTUYECKOE JEHCTBUE BUIAMMOIO, YJIbTPa(UOJIETOBOIO M PEHTTEHOBCKOIO
U3JIyYCHHUI, €CTECTBEHHBI paJMOaKTUBHBIA (POH, KOCMUYECKHUE JIy4H,
PaAMOAKTUBHOE U3IIyYEHHUE MPUPOJHBIX MUHEPATIOB, NEHCTBUE PAIUOAKTUBHBIX
M3JIyYCHU Ha OPraHu3M 4YeJOBEKa), MPU 3TOM MEPEBOAUTH MPAKTUYECKYIO
3a/1a4y B Y4EOHYI0, BBIICIISITh CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKH ) (PU3NUECKUX
SBJICHH;

. OMKCHIBATh U3YUEHHBIE CBOMCTBA TEN U (PU3NUYECKUE SIBJICHUS, UCTIONIb3YSI
¢u3nuecknue BEIMYMHBI (CpeHsE W MTHOBEHHass CKOpPOCTh Teja Mpu
HEPaBHOMEPHOM JIBDKEHHM, YCKOpPEHHE, IMepeMelIeHue, MyThb, YIrjioBas
CKOPOCTb, CHJIa TPEHHUSI, CUJIa YIPYTOCTH, CHJIA TSHKECTH, YCKOPEHHUE CBOOOHOTO
MajJieHusl, BEC Tela, UMIYJbC TeJa, UMITYJIbC CHJIbl, MEXaHW4ecKas padoTa u
MOIIHOCTb, TMOTEHLMAJIbHAS HSHEPrus Tena, MOAHITOrO0 HaJ IOBEPXHOCTHIO
3eMJIM, MOTEHUUAaIbHAs AHEPTUs CHKATOM MPYKUHBI, KHHETUYECKAsl SHEprus,
MOJIHAsI MEXaHUYECKasi HHEPrus, MEepUo U 4acToTa KoueOaHul, JUIMHA BOJIHBI,
IPOMKOCTh 3BYyKa M BBICOTa TOHA, CKOPOCTbh CBETa, MOKAa3aTeb MPEIOMIICHHS
cpenbl), TpH OMNHCAHUU MPABUIBHO TPaKTOBAaThb (DU3MUECKUI  CMBICH
UCIOJIb3yeMbIX BEJIMYMH, O0O3HAUYEHUS M E€IUHUIBI (U3UUYECKUX BEITUYMH,
HaXO0JUTh (OPMYJIbl, CBA3BIBAIOIIME JAHHYIO (PU3UYECKYIO BETMUUHY C APYTUMHU
BEJIMYMHAMH, CTPOUTh TpaduKU U3YYEHHBIX 3aBUCUMOCTEH (HU3UUYECKUX
BEJIMYMH;

. XapaKTepHU30BaTh CBOMCTBA Tell, (PU3MUECKHUE SIBICHHUS M IPOIIECCHI,
UCIIOJIb3YsI 3AKOH COXPAHEHHUS YHEPTUH, 3aKOH BCEMUPHOIO TATOTEHUS, TPUHIIMII
CYNEpIO3ULIMA CHUJI, IPUHIUIT OTHOCUTENbHOCTH ['anmuies, 3akoHbl HploTOHA,
3aKOH COXpaHEHUs MMIYJbCa, 3aKOHBl OTpPaKEHUS U MPEJOMIICHUS CBETa,
3aKOHBI COXPAHEHMSI 3apsIOBOTO M MACCOBOI'O UMCEN MPH SAEPHBIX PEaKIHUsX,
Opy 3TOM JaBaTh CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHAa W 3alHCHIBATH €r0
MaTEMaTUYECKOE BbIPAKEHUE;

. OOBACHATH (PU3MYECKHE MPOLECCHl U CBOMCTBA TEJl, B TOM YKCIE U B
KOHTEKCTE€ CHUTyallMii NPaKTUKOOPUEHTUPOBAHHOTO XapakTepa: BBISABIATH



MPUYUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTHh OOBSICHEHHWE W3 2—3 JOTHYECKHX
oIaroB C Omnopod Ha 2-3 U3YYEHHBIX CBOWCTBA (DU3MYECKUX SIBICHUH,
(Gu3nYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEIH;

. pemiath pacu€THble 3agayu  (omuparolyecss Ha cucteMy u3z 2-3
YpaBHEHHUI), HCTONb3ySd 3aKOHBl U (OPMYJbI, CBA3BIBAIOIINE (DU3UUECKHE
BEJIMYMHBL: HA OCHOBE aHAJIM3a YCJIOBHUS 33J1a4yl 3allMChIBaTh KPAaTKOE YCJIOBHE,
BBISIBJISITH HEJOCTAIONINE WM H30BITOYHBbIC [aHHBIC, BBIOMPATH 3aKOHBI U
dopMyIbl, HEOOXOAMMBIE [JIsl PEIICHUs, MPOBOJUTH PAcu€Thl U OICHUBAThH
PEATUCTUYHOCTH MOTYYSHHOTO 3HaYCHHS (PU3NUECKON BEJTMYHHBI,

. pacno3HaBaTh NPOOJEMBI, KOTOPbIE MOXKHO PEMIHUTh NOpPH IOMOLIU
¢u3nYecCKuX METOJOB, UCHOJB3ysl ONHCAHHE MCCICAOBAHUS, BBIICIATD
IIPOBEPSIEMOE MPEAOJIOKEHUE, OLIEHUBATh IPABUIBHOCTD MOPSAKA IPOBEACHUS
MCCJIEI0BAHMS, I€TaTh BBIBOJIbI, HHTEPIIPETUPOBATH PE3YIbTaThl HAOIIOJEHUN U
OTIBITOB;

. MPOBOJUTH ONBITBI MO HAOMIOACHUIO (DUINYECKUX SBICHUU WIH
(u3MUEeCKMX CBOMCTB Tell (M3ydeHHE BTOpOro 3akoHa HpIOTOHA, 3aKoHa
COXpaHEHUs SHEPTHH, 3aBUCUMOCTb IEPHOJIa KOJIEOAHUH MPY>KMHHOTO MasiTHUKA
OT MaccChl rpy3a U )KECTKOCTH MPY>KUHBI U HE3ABUCUMOCTh OT AMILIATYAbI MAJIbIX
KOJIeOaHWil, TPSIMOJIMHEWHOE pacHpOCTpaHEHUE CBETa, pPa3loKeHue Oeoro
CBETa B CIIEKTP, U3yUYEHUE CBOMCTB N300paKEHUSI B TIJIOCKOM 3€pKajie U CBOMCTB
n300paXkeHusl MpeaMeTa B coOuparoleld JIMH3e, HAOII0JEHHE CIUIONIHBIX U
JUHEHYaThIX CIEKTPOB HU3IIYUYEHHS): CAaMOCTOSTEILHO COOMPATh YCTAHOBKY W3
M30BITOYHOTO HaOopa 000PYI0BaHUs, OMUCHIBATH X0/ OIBITA U €r0 pe3yJIbTaThl,
bopMyIUpPOBATH BBIBOJIHI,

. MPOBOJIUTH IPU HEOOXOAUMOCTH CEPUIO MPSIMBIX U3MEPEHUH, ONpEaAeIIss
CpellHee 3HaYeHUe U3MEPSEMOil BETMUMHBI ((POKYCHOE pacCTOsSIHUE COOMparoLeit
JIMH3bI1), 000CHOBBIBATH BHIOOP CrIOCO0a U3MEPEHUS (M3MEPUTEIHLHOTO MPUOOopa);
. MPOBOJIUTh KCCIIEOBAHUE 3aBUCHUMOCTEH (PU3NYECKUX BEJIMYHUH C
HCIIOJIb30BAaHUEM TMPSMBIX H3MEpPEHUM (3aBUCUMOCTb MYTH OT BPEMEHHU IpHU
PaBHOYCKOPEHHOM JIBUKEHUU 0€3 HayaJlbHOW CKOPOCTH, MEepuojaa KojeOaHuit
MaTeMaTUYeCKOro MasiTHUKA OT JUIMHBI HUTH, 3aBUCHUMOCTU YIJIa OTPaKeHUs
CBETa OT yIJIa MaJeHHUs M YIJia MPEeJOMIIEHHs OT yria NajeHusl): MJIaHUPOBaTh
UCCJIEIOBAHUE,  CaMOCTOSITENIbHO  cOOMpaTh  yCTaHOBKY,  (PUKCHPOBATh
pe3ynbTaThl MOJYYEHHON 3aBUCUMOCTU (PU3MYECKUX BEJIIMYUH B BUJE TAOJIHIl U
rpauKoB, AeNaTh BHIBOABI [0 pe3yJbTaTaM UCCIIEAOBAHMS;

. MPOBOJIUTh KOCBEHHbIE H3MEPEHHS (U3MUECKUX BEJIUYUH (CpemHss
CKOpPOCTb M YCKOpPEHHE Tela MpPU PAaBHOYCKOPEHHOM JBHXKEHUHU, YCKOPEHHE
CBOOOIHOTO MaJIeHUs, KECTKOCTD MPYKUHBI, KOADPUIIMEHT TPEHUS CKOIBKECHHUS,
MexaHudeckas paboTa M MOIIHOCTb, YacTOoTa M MEpuoj  KoJeOaHHit
MaTEMaTUYECKOT0 U MPYKUHHOTO MAsSTHUKOB, ONTHYECKasi CUJia cOOMparomieit
JUH3bl, PpPaJUOAaKTUBHBbIM  (OH): IUIAHUPOBAThH HM3MEpPEHUs, CcoOUpaTh
AKCIIEPUMEHTAJIbHYI0  YCTAHOBKY M BBINOJHATH  HM3MEPEHUs,  Cleays
PENSI0KEHHON HHCTPYKIIMH, BBIYUCIISATh 3HaUYEHUE BEJTUUYMHBI U aHATIM3UPOBATh
ITOJIYYEHHBIE PE3YJIbTAThI C YYETOM 3aJaHHOM MOTPEIIHOCTA U3MEPECHU;

. coOJII0/1aTh MpaBUIIa TEXHUKHU 0€30MaCHOCTH P padoTe ¢ 1a0opaTOpHBIM
000py10BaHUEM;
. pa3ianyaTh OCHOBHBIC TPU3HAKK WM3YyYCHHBIX (PU3UYECKUX MOJIEICH:

MaTepualibHas TOYKa, a0COJIOTHO TBEPJIOE TEI0, TOUCUHBIH HCTOYHUK CBETA,
JIy4, TOHKas JINH3a, IUIAHETapHAasi MOJEIb aTOMa, HYKJIOHHAs MOJIEJIb aTOMHOTO

Apa;



. XapakTepru30BaTh MPUHIUIBLI  JCUCTBUSI HU3YYEHHBIX HOPUOOPOB U
TEXHUYECKUX YCTPOUCTB C OMOPOM HAa UX OMHUCAHUSA (B TOM YHCIIE: CIUIOMETP,
JATYUKU TIOJIOKEHMS, PACCTOSIHUS W YCKOPEHHs, pakeTa, 3XO0JO0T, OYKH,
nepuckorn, ¢oroanmnapar, ONTHUYECKHE CBETOBOJIbI, CIEKTPOCKOI, I03UMETD,
Kamepa BuibcoHa), MCMONB3ys 3HAHHWS O CBOMCTBAX (PM3MUECKUX SIBJICHUN U
Heo0X0ouMbIe (PU3MUECKHE 3aKOHOMEPHOCTH;

. HCIIOJI30BaTh CXEMBbI U CXEMAaTHUYHbIE PUCYHKH U3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTENbHBIX MPUOOPOB M TEXHOJOTMYECKUX MPOLECCOB MpU
pelIeHnr y4eOHO-PAKTUYECKUX 3a/1a4, ONMTUYECKUE CXEMBl ISl TOCTPOCHUS
M300paKEHHUM B TJIOCKOM 3€pKajie U COOUparoNiei JTMH3E;

. NPUBOANTh TNPUMEPH  (HAaXOOWTh HWHPOpPMAIMIO O  TPUMEpPax)
MPAKTUUECKOTO UCHOIb30BaHUs (PM3MUECKUX 3HAHUM B MOBCEIHEBHOW XHU3HU
U1t oOecrieueHrs 6€30MacHOCTH NpU OOpaIleHUH C TPUOOPAMU U TEXHUYECKUMU
YCTPOMCTBAMH, COXpPAHEHUsl 30pPOBbS U COOJIIOJCHHS HOPM 3KOJOTHYECKOTO
MOBEACHUS B OKPYXKAIOLIEH CpEJIE;

. OCYUIECTBJIATh MOUCK HMHGOpMaMK (U3UYECKOTO COAEpPKAHUSA B
HNHTepHeTe, caMOCTOSTENIbHO POPMYIIHPYS MOMCKOBBIN 3aMPOC, HAXOIUTh ITyTH
onpeaeneHus JOCTOBEPHOCTH NOJyYeHHONW HH(POPMallUK HA OCHOBE MMEIOLIUXCSI
3HAHUI U TONOJHUTEIbHBIX UCTOYHHUKOB;

. MCIIOJIb30BAaTh MPH BBIITOJIHEHUH YYEOHBIX 3a1aHUI HAyYHO-MOMYJISIPHYIO
TUTEPATYpy (PU3UYECKOTO COJIEpPKaHUs, CIIPABOYHBIE MAaTEpUaIbl, PECYPChI CETH
WNHTepHeT, BIajeTh NMpuUEMaMHM KOHCIEKTHPOBAaHUS TEKCTa, MPeoOpa3oBaHUs
nH(pOpMAaIUU U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO;

. CO37aBaTh COOCTBEHHbBIE NMHCbMEHHBIE U YCTHBIE COOOLIEHUS HA OCHOBE
MH(}OpMaAIMU U3 HECKOJIBKUX UCTOYHUKOB (PU3UUECKOTO COACPKAHUSA, ITyOJIMYHO
MPEACTABISATH PE3YyJIbTaThl MPOEKTHOM WM MCCIIEOBATENbCKOM IESITEIbHOCTH,
NpAd H3TOM TPaMOTHO HCIOJb30BAaTh W3YUYECHHBIM MOHSATUWHBIN anmapar
M3y4aeMoro paszena (pU3MKH U CONMPOBOXKIATh BBICTYIUIEHHE MPE3EHTALUEH C
y4€TOM OCOOEHHOCTEHN ay/IUTOPUH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KosmuecTBo yacos
Ne HanmenoBanme pa3aesioB JuiekTpoHHbIE (HUGPOBDbIE)
KoHTpoJibHbIE IIpakTHYeckue
/1 | M TeM NPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoTshI padoThI
Pa3znen 1. ®dusuka u e€ poJib B IO3HAHMH OKPY:KAKOLIEro MUpa
bubmnoreka IIOK
1.1 o -
H3HKa - HayKa O npHpoae 2 https://m.edsoo.ru/7f416194
bubmuorexa [IOK
1.2 o
HMSHHCCKHC BETIHMHBL 2 1 https://m.edsoo.ru/71416194
13 EcrecTBeHHOHay4HBIN 5 1 bub6nuoreka [JOK
) METO/1 O3HAHUS https://m.edsoo.ru/7f416194
Wroro no pazneny 6

Pa3nea 2. IlepBoHauyaibHble CBeleHHS O CTPOEHHMH BellecTBA

2.1 CrpoeHue BelecTBa 1 bubmorexa [IOK
) p m https://m.edsoo.ru/7f416194
JIBrkeHue u
2.2 B3aUMOJICUCTBHE YaCTH 2 1 bubmorexa [IOK
' A A https://m.edsoo.ru/7f416194
BEIECTBA
)3 ArperaTHble COCTOSTHUS 5 bu6muoreka [JOK
' BEIECTBA https://m.edsoo.ru/7f416194
Hroro no pazneny 5

Paznen 3. /IBu:kenune u B3auMo/ieiicTBue e



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

bubnunoreka LIOK

3.1 M
CXAHUHICCKOT ABIDKCHHC 3 https://m.edsoo.ru/7f416194
19 Wueprus, macca, 4 bubnunoreka LIOK
' [LJIOTHOCTH https://m.edsoo.ru/7f416194
bubnunoreka LIOK
33 Cuma. B
1. BHARL Cut 14 https://m.edsoo.ru/7f416194
Hroro no pasneny 21

Pasnen 4. /laBjieHue TBEPABIX TeJl, dKUIAKOCTEH U Ta30B

Hasnenue. [lepenaua

41 JIABJICHUS TBEPIBIMU 3 bu6nuorexa [IOK
' TeJlaMH, ) KUIKOCTIMU U https://m.edsoo.ru/7f416194
razamu
bub6anoreka LIOK
4.2
JlaBIICHHE KHJKOCTH > https://m.edsoo.ru/7f416194
bu6anoreka LIOK
4.3 A
T™Moc(epHOE IaBIeHne 6 https:/m.edsoo.ru/7f416194
eMCTBHUE JKUJIKOCTH M Ta3a
4.4 fa or )KéHI-II[OC B HUX 7 bubmaorexa LIOK
' py https://m.edsoo.ru/7f416194
TEJI0
Hroro no pazneny 21
Pa3nea 5. PaGora n MoHOCTh. JHEprus
bubanoreka [JOK
5.1 Pabora OII[HOC
T 1 MOTHHOCTS 3 https://m.eds0o.ru/7f416194
b K
5.2 IIpocTslie MEXaHU3MBI 5 nommorexa O

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

bubnunoreka LIOK

53 Mexanuueckasi SHEPrus 4 ! https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHOE BpeMst 3
OBIIEE KOJIMYECTBO 68 12

YACOB I10 [TPOTPAMME



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

8 KVIACC

HaunMeHoBaHMe KoanuectBo yacon
Ne DJIeKTpoHHbIe (LN (ppoBbIE)
pa3ieioB U TeM KoHTpoJbHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTe/ibHbIE PECYPCHI
NporpaMmel padoThI padoThI
Pasnen 1. TenioBble siBaeHUsI
11 CrtpoeHnue u CBOICTBA - bubnnoreka [JOK
' BEIIECTBA https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 TerutoBbie pouEecChl
pott 21 I > https://m.edsoo.ru/7f4181ce
Uroro no pazneny 28
Paznen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJICHUSI
DIIEKTPUUYECKHE 3apsiibl.
2.1 3a ;DKIZHHLIe Tenai IfX 7 1 bubmaorexa IIOK
' p . https://m.edsoo.ru/7f4181ce
B3aUMO/ICCTBUE
27 [TocTrosiHHBIM 20 ! ” bu6mmoreka [IOK
' ANEKTPUUECKUN TOK https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.3 M
ATHITTHBIC ABJCHI 6 ! 1.5 https://m.edsoo.ru/7f4181ce
OneKTpOMarHuTHas bubnnorexka [JOK
2.4 4
AHAYKLIUSA https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
Pe3epBHOE Bpems 3



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

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68

14.5




9 KVIACC

HauMeHoBauue KoauuecTBO 4acoB
Ne DJIeKTpoHHbIe (LM (ppoBbIE)
pa3zie/ioB H TeM KoHTpoJbHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTe/ibHbIE PECYPCHI
MpOrpamMmbl padoTbI padoThbI
Paznen 1. Mexanuveckue siBJleHUsI
MexaHu4eckoe Eu6 [TOK
nOInoTeKa
1.1 BI)KCHHE U CITOCOOBI
A 10 1 https://m.edsoo.ru/7f41a4a6
€ro OINMHMCaHUS
bu6mmoreka [IOK
1.2 BzaumoneiicTBue Tei
g 20 1 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3aKOHBI COXpPaHCHUS
p 10 3 https://m.edsoo.ru/7f41a4a6
Wroro no pazaeny 40
Paznen 2. Mexann4veckue KoJed0aHusi M BOJTHbI
21 MexaHudeckue 7 3 bu6mmoreka [JOK
) KOJICOaHMS https://m.edsoo.ru/7f41a4a6
27 MexaHndecKkue BOJIHBI. 9 { 3 bu6mmoreka [JOK
' 3BYyK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Paspen 3. DiieKTpOMarHuTHOE 10J1€ M 3J1eKTPOMATHUTHBIE BOJIHBI
DJIEKTPOMArHuTHOE
bu6mmoreka [JOK
3.1 noJjie u 6 2

SJICKTPOMArduTHBIC

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

BOJIHBI

Hroro no pazneny 6
Pa3nen 4. CBeToBbI€ IBJICHUSA
41 3aKoHBI 6 bubnmoreka [JOK
' pacupoCTpaHEHUs CBETA https://m.edsoo.ru/7f41a4a6
47 JIvH3BI 1 onTHYECKHE 6 bubmuorexa [JOK
' puOopbI https://m.edsoo.ru/7f41a4a6
43 Paznoxxenue 6eaoro 3 bubmuoreka [JOK
' CBETa B CIIEKTP https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 15
Pa3pen 5. KBanToBbIe IBJICHUSA
Hcnyckanue u
5.1 norn}; €HHe CBeTa 4 bubmorexa HOK
) IH https://m.edsoo.ru/7f41a4a6
aTOMOM
59 Ctpoenune aToMHOTO 6 bubnnoreka [JOK
' anpa https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
53 s
FICPHBIC peaitii 7 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17

Pa3znea 6. [loBTOpuTE IbH0-00001IAKO M MO

AYyJIb

6.1

IloBTOpEHUE U
00061eHne
CoJIep’KaHus Kypca

bu6mmorexa [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
https://m.edsoo.ru/7f41a4a6

¢u3uku 3a 7-9 xnace

Hroro no pazneny

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102

27







HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n
/

I

Tema ypoka

KoaunuecTBO 4acoB

KoHnTpoJibHbIE

Bcero
padoThI

IIpakTn4yeckue
padoThI

Jara
U3ydeHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

®dusuka — Hayka o
npupoje. SBienus
IIPUPOJIBI

duznueckue IBICHUI

dusznyeckue BEIUYUHEBI U
HUX U3MEPCHUC

Ypoxk-uccienoBanue
"N3mepenue TemrepaTypsl
IIPU MOMOIIH >KUIKOCTHOT'O
TEPMOMETpa U AaTYUKa
TeMmeparypbl”

Metoabl Hay4HOTO
no3Hanud. Onucanue
(bu3MYECKUX SIBICHUN C
IIOMOIIBIO MOJIETIEN

bu6mmoreka [JOK
https://m.edsoo.ru/ff09f72a

Ypoxk-uccienoBanue
"[IpoBepka rumoTes3sl:
JAJIBHOCTB MOJIETA IIAPUKA,
MYLIEHHOTO



https://m.edsoo.ru/ff09f72a

TOPU30HTAIBLHO, TEM
OouIblIIe, ueM OOJIBIIIE
BbICOTA ITycKa"

CrpoeHue BeliecTsa.
OnbIThI, JOKA3EIBAIOIIUE
JUCKPETHOE CTPOEHUE
BEIIICCTBA

bubmuoreka [JOK
https://m.edsoo.ru/ff09fe0a

JIBH>KeHue 4acTHIl
BeIIecTBa

bubmuorexa [JOK
https://m.edsoo.ru/ff0a013e

Ypok-uccrienoBanue
«OnbITE 1O HAOIIOACHUIO
TEIJIOBOTO PACITUPCHUS
ra3oB»

10

ArperaTHble COCTOSHUS
BELIECTBA

11

OcoOeHHOCTH arperaTHbIX
COCTOSIHUM BOJBI.
O060061eHue 1o pazaeny
«IIepBoHauanbHbBIC
CBEJICHUS O CTPOEHUU
BELIECTBa»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a0378

12

Mexanndeckoe OBUKEHUE.
PaBHOMEpHOE 1
HEPaBHOMEPHOE JIBUKECHHE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a05c6

13

Cxopoctb. Ennnuiist
CKOpPOCTH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a079c¢



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

14

Pacuer nytu 1 BpeMeHu
JBUKEHUS

bubmuoreka [JOK
https://m.edsoo.ru/ff0a0ae4

15

Nuepuusa. Macca — Mepa
MHEPTHOCTH TEJ

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a0c10

16

IInoTHOCTE BelecTna.
Pacuer mMacchel 1 00bEMa
TEJ1a 110 €10 INIOTHOCTHU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a0fee

17

JlaGopaTopHas pabora
«OrnpeneneHue mIOTHOCTH
TBEPJIOTO TEJIa

18

Pemrenne 3amad o reme
"[TnoTHOCTE BemiecTna"”

bu6mmoreka [IOK
https://m.edsoo.ru/ff0al23c

19

Cuna xak XxapakTepuCTHKa
B3auMozeiicTus Tes. Cuna
ynpyrocTtH. 3akoH ['yka

20

JlabopaTopHas pabota
«M3yueHne 3aBUCUMOCTH
pacTsKeHus
(medopmanun) mpy>KMHBI
OT TIPUIIOKEHHOU CHUITBD»

21

[[SIBneHME TATOTEHUS.
Cuna TsxecTu

22

CBsi3b MEXY CHIION
TSDKECTH 1 Maccol Tena.
Bec Tema. Pemenue 3amau
no Teme "Cuia Tsoxectn"”

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



https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778

Cuna TsKecTH Ha JpYyrux

bubnmoreka [JOK
23 mnanerax. Guznveckue 1
https://m.edsoo.ru/ff0a1502
XapaKTEPUCTUKU TUIAHET

24 W3mepenue cui. bubnuorexa [IOK
Junamomerp https://m.edsoo.ru/ff0al8cc

bu6mmoreka [IOK

25 Bec tena. HeBecomocTh

https://m.edsoo.ru/ff0al778
CrnosxeHue 1ByX cui,

%6 HaIlpaBJICHHBIX 110 OJTHON bubnnorexa [JOK
IIPSIMOM. https://m.edsoo.ru/ff0ala70
PaBHOnelicTBYIOIIIAsA CHIT

27 Pemenue 3agau no reme
"PaBHoneiicTByromas cri"

Cuna TpeHus U €€ BUJIBL. Eub OK
nonnoTeKa

28 Tpenue B ipupoze u i

https://m.edsoo.ru/ff0alb9c
TEXHUKE
JIaGoparopHas paboTa
«M3yueHne 3aBUCUMOCTH
CHUJIBI TPEHUS CKOJTBKCHUS Eub 1OK
nonroTexa
29 OT CHUJIbI JaBJICHUS U
https://m.edsoo.ru/ff0alcc8
XapaxkTepa
COMPUKACAIOIIUXCS
ITOBEPXHOCTEW
Pemrenue 3agaq Ha
30 omnpeAeseHue

PaBHOJECUCTBYIOLIEH CUIIBI



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

31

Pemenue 3ama4d mo Temam:
«Bec Tenay,
«I"paduueckoe
HM300pakKeHUE CHIT»,
«Cuiel»,
«PaBHOZIEUCTBYIOIIAS CUIT»

bubmuorexa [JOK
https://m.edsoo.ru/ff0alde0

32

KonTponbnas pabota mo
TeMaM: «MexaHu4eckoe
nBUKeHHe», «Macca,
IJIOTHOCTBY, «Bec Tenay,
«['papuueckoe
H300paXKeHHE CHI,
«Cumb»

33

Hasnenue. CriocoObl
YMCHBIICHHUA U
YBCIIUUCHUA JABJICHUSA

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

34

JlaBneHue raza.
3aBUCUMOCTbD JIaBJICHUS
rasa ot oobéma,
TEeMIIepaTypbl

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a2376

35

[lepenaua naBneHus
TBEPJBIMU TEJIAMH,
KUOAKOCTSIMHU U ra3aMU.
3axkon ITackams

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a25b0

36

I[aBJICHI/IC B XKUJAKOCTH H
ra3€, BBI3BAHHOC
)IefICTBHeM CHJIBI TSAXKECTHU

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a2718



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

Pemenue 3agay no teme

bubmuoreka [JOK

37 «HaBIICHHE B XHAKOCTH H https://m.edsoo.ru/ff0a2826
raze. 3akon Ilackams»
33 Coo6 bubmuoreka [JOK
OODIATOIIHAECH COCY BT https://m.edsoo.ru/ff0a2970
39 r N bubmuorexa [JOK
HAPABIMACCKIH Tipece https://m.edsoo.ru/ff0a3136
40 Manometpsl. [ToprraeBoit
YKUJIKOCTHBIN HAcOC
A 3eMiu U
41 TMOC(bepé. © bu6mmoreka [IOK
TPHTHIBL €€ https://m.edsoo.ru/ff0a2b5a
CYILIECTBOBAHUS
4 Bec Bo3myxa. bubnuoteka [JOK
AT™MocdepHoe naBieHue https://m.edsoo.ru/ff0a2bSa
H3mepenne atMochepHOTO
43 MEpeHi 0 dep bu6mmorexa [IOK
FABJICHIA. ITBIT https://m.edsoo.ru/ff0a2dag
Toppuuennun
3aBHCUMOCTD
aTMoc(hepHOro JaBJIeHUS bu6nuoreka [IOK
44
OT BBICOTHI HaJl YPOBHEM https://m.edsoo.ru/ff0a2fc4
MODPst
bapomeTtp-anepon.
45 A POMETR-auepOt bubmuoreka [JOK
TMOC(epHOe JTaBJICHHE https://m.edsoo.ru/ff0a2fc4
Ha Pa3IUYHBIX BBICOTAX
Pemenne 3anay mo teme "
46 A

ATtMmocdepHoe naBieHue"”



https://m.edsoo.ru/ff0a2826
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

47

JlelicTBue ®UJIKOCTH U Tra3a
Ha MOTPYKEHHOE B HUX
Teno. ApXxuMeoBa cuiia

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

48

JIaboparopHast pabota
«Onpenenenue
BBITAJIKWBAIOIIEH CHUJIIBI,
NEHCTBYIOLIEH Ha TeJlo,
MOTPYKEHHOE B
KHIKOCTD)

bubmuoreka [JOK
https://m.edsoo.ru/ff0a33fc

49

JIaboparopHast paboTa 1o
teme «Mccnenopanue
3aBHCHUMOCTH Beca Telia B
BOJie OT 00BéMa
MOTPY>KEHHOU B JKUIKOCTh
YacTH Tejay

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3514

50

IlnaBanue Texn

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a3a96

51

JIaGoparopHas paboTa
"KoHcTpynpoBanue
apeoMeTpa Wiu
KOHCTPYHPOBAHHE JIOAKH U
OIpeJIeIIeHrE €€
rpy30noabEMHOCTH"

52

Pemrenue 3agad mo reMam:
«IInaBanue cymnos.
BosnyxomnaBanuey,
«/laBrneHue TBepaBIX TEN,

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a3654



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

JKUIKOCTEH U Ta30By

53

KontposbHas pabota mo
TeMe «/laBieHue TBEpIbIX
TeJ, JKUJIKOCTEH U ra30By

54

Mexannueckast pabora

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3{82

55

MortHocTts. EquHuiis:
MOII{HOCTH

bubmuoreka [JOK
https://m.edsoo.ru/ff0a3{82

56

Ypoxk-uccienoBaHue
"Pacuét moniHoCTH,
pa3BUBAaEMOM IIPU MOIBEME
110 jJecTHuUIe"

57

[IpocTeie MEXaHU3MBI.
Prruar. PaBHOBecue cuir Ha
ppryare

58

Prruaru B TexHuke, ObITY U
npupoje. JlaboparopHas
pabora «/ccnenoBanue
YCJIOBUI paBHOBECHS
peraara

0.5

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

59

Pemenue 3ana4 no teme
«Y cmoBus paBHOBECHS
phIyara»

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

60

Koadduuuent noneznoro
JeWCTBUS MEXaHU3MA.
JlabopaTopHas pabota

0.5



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

«M3mepenune KIIJI
HAKJIOHHOH IIJIOCKOCTHY

61

Pemrenue 3agad mo reMme
"Pabora, momrHoCTh, KIT/"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4c48

62

MexaHudeckas SHEpPTHsl.
Kunetnueckas u
MOTEHIMAIbHAS YHEPTUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4252

63

3aKkoH COXpaHCHHA
MEXaHUYeCKOM OHCPI'un

bubmuorexa [JOK
https://m.edsoo.ru/ff0a4360

64

YPOK-3KCIIEPUMEHT 110
TeMe
"DKCIIepUMEHTaIbHOE
OnpeeiIeHNEe U3MEHEHUS
KUHETHYECKOHN U
MTOTEHIIMATIBbHON SHEPTUU
MIPU CKAaTBIBAHUU TEJIa TI0
HAKJIOHHOM TIOCKOCTH"

65

KonTponbHas padota no
teme «Paborta n
MOIIHOCTb. DHEPTHUS»

66

PezepaHblii ypok. Pabora ¢
TEKCTaMU 110 TEME
"MexaHnueckoe
JBHKeHne"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0adee6

67

PesepBHylit ypok. Pabora ¢
TEKCTaMH 110 TEME

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4ffe



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

"JlaBieHue TBEPIBIX TEII,
XKHUAKOCTE! U razoB"”

PezepBHbiit ypok. Pabora c
TEKCTaMH IO TeMe

68 "Paborta. MOIIIHOCTB. 1
Oneprus"
OBILIEE KOJIMYECTBO
- 68 12

YACOB I10 [TPOTPAMME




8 KVIACC

Ne KosmuecTBo yacos DJIEKTPOHHbBIE
n Hara uudposbie
Tema ypoka KoHnTpoJbHbie IIpakTHYeckue
/ Bcero U3y4eHus o0pa3oBaTe/ibHbIE
padoThI padoThI
n pecypchbl
OcCHOBHBIE TIOJIOKCHUS
| MOJIEKYJIAPHO- 1 bubnuoreka [JOK
KUHETUYECKON TEOPHUH U UX https://m.edsoo.ru/ff0a5256
OTIBITHBIE TIOITBEPKIACHUS
5 Macca u pa3mep aTOMOB U {
MOJIEKY
Mopaenu TBEPAOTO,
3 AKHJIKOTO U Ira3000pa3HOro 1 bubmorexa [TOK
. p https://m.edsoo.ru/ff0a540e
COCTOSIHHI BelllecTBa
OObscHEeHUE CBOWCTB
TBEPAOrO, )KUJIKOIO U
4 ra3o00pa3HOro COCTOSTHUM |
BEIIECTBA HA OCHOBE
ITOJIOKEHUN MOJIEKYJIIPHO-
KMHETUYECKON TEOpUHU
5 Kpucrannnueckue n ! Bbubmuorexa [IOK
amopHbIe Tena https://m.edsoo.ru/ff0a5800
CmauuBanue u
bubnunorexa LIOK
6 KanWUIIPHOCTb. 1

[ToBepxHOCTHOE

https://m.edsoo.ru/ff0a5530



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

HaTAXKCHHUC

TennoBoe pacuupenue u

but6mmoreka [IOK

7
CcoKaTue https://m.edsoo.ru/ff0a5a26
Temneparypa. CBs3b
g TEeMIIepaTypbl CO
CKOPOCTBIO TEIIIOBOTO
TIBYDKEHUSA YACTHUL]
Buyrpennss sueprus.
9 anzz(im I/IBMeH:HI/I}I Bubmorexa ITOK
. https://m.edsoo.ru/ff0a5c60
BHYTpPEHHEH SHEepruu
10 Bunwl Temmonepenaun Bubmorexa ITOK
A pea https://m.edsoo.ru/ff0a6412
VYpoxk-koHpepeHuus
"IIpakTueckoe
1 HCIIOIB30BaHUE TEIIOBEIX bubnunorexa [IOK
CBOWCTB BEIILIECTB U https://m.edsoo.ru/ff0a65c0
MaTepHuasoB B IEJISIX
sHeprocoepexeHus"
12 KomnuecTBO TEIIOTHL. bu6nuorexa [IOK
VY eabpHas TEIIIOEMKOCTD https://m.edsoo.ru/ff0a6976
VYpaBHeHUE TEIIIOBOTO
13 Oananca. TemrooOMeH u bubnnorexa [IOK
) https://m.edsoo.ru/ff0a7088
TEIUTIOBOE paBHOBECHE
JlaGopaTopHasa pabora
" PATOPHA b bubmuorexa [IOK
14 Wccnenosanue siBjaeHus

TEII000MeHa pH

https://m.edsoo.ru/ff0a6a98



https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98

CMEIIMBAHUU XOJIOJIHOU U
ropsiuei Boab!"

Pacuet xonnuecTBa
TEILIOTHI, HEOOXOUMOTrO

15 JUIsl HarpEBaHUs TeJla U
BBIJICJISIEMOTO UM MPU
OXJIKICHUN
JlaboparopHast pabota Bu6 LIOK
. nonmoTexa
16 "Onpenenenue yaenabHOU
OILIOEMKOCTH BeIECTEa" https://m.edsoo.ru/ff0a6bb0
DHeprus TOIIUBA. Eu6 OK
noInoTeKa
17 | VYnenbHas Temiora 1
https://m.edsoo.ru/ff0a7b5a
cropaHus
[InaBnenue u
OTBEp/ICBaHUE
bubnmnoreka [JOK
18 KPUCTAJUIMYECKHUX TElL. B
v https://m.edsoo.ru/ff0a71d2
JiebHas TEII0Ta
TIJIABJICHUS
JlabopaTopHas pabota
. bubnmnoreka [JOK
19 "Onpenenenue yaenbHOU ‘ 1
T ——" https://m.edsoo.ru/ff0a72fe
20 [TapooOpazoBanue u Bbubmuorexa [OK
KoHAeHcauus. Mcnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y nenbnas Bu6 OK
nOIMoTeKa
21 TEmI0Ta Napoodpa3zoBaHus 1

1 KOHACHCAIIlUH.

https://m.edsoo.ru/ff0a786¢



https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c

3aBUCUMOCTb TEMIIEPATYpPBI
KHUIICHUS OT aTMOC(HEPHOTO
JaBJICHUS

22

Bnaxxnocts Bo3ayxa.
JIaboparopHast pabota
"Onpenenenue
OTHOCHTEJIbHOM BJIQXKHOCTH
BO3ayXa"

bubnunorexa LIOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3aay Ha
ONPEACIICHUE BIIA)KHOCTH

BO3/lyXa

24

[IpuHtmns paboTh
TEIUIOBBIX JBUTaTENICH.
[TapoBas TypOuHa.
JlBurarenab BHyTPEHHETO
CTOPaHHUs

25

KII/ TermoBoro
nsurareis. TemioBnie
JIBUTATEIIN U 3aluTa
OKpY>Karolleu cpeibl

bub6anoreka LIOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHUS U
MpeBpaIleHHs SHEPTUU B
TEIUIOBBIX MPOIECCaX

27

IToaroroBka x
KOHTPOJIBbHON paboTe 1o
TeMe "TennoBrle SIBICHHUS.

but6mmoreka [IOK
https://m.edsoo.ru/ff0a8312



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

N3meneHune arperaTHbIx
COCTOSIHMI BelecTBa"

28

KonrponsHas pabora no

teme "TermnoBbIe IBJICHUS.

W3meneHune arperaTHbIx
cOCTOsIHU BeecTBa"

but6mmoreka [IOK
https://m.edsoo.ru/ff0a86ae

29

Onektpusanus Ten. [Isa
poJia AIMEKTPUIECKUX
3apsiI0B

30

VYpok-uccnenoBaHue
"DnexTpu3anus Tein
VMHIYKLWEH U IIPU
COMPUKOCHOBEHHUH"

31

B3anmoneiicteue
3apSUKEHHBIX Tell. 3aKOH
Kynona

bubnuorexa [IOK
https://m.edsoo.ru/ff0a87e4

32

DNEKTPUUYECKOE MOJIE.
HanpsixeHHOCTB
JIEKTPUYECKOTO OJIA.
[IpuHnun cyneprno3unumn
AJIEKTPUYECKUX MOJEH

bu6nuorexa [IOK
https://m.edsoo.ru/ff0a8ala

33

Hocurenu snekrpruecknx
3aps/10B. DIIEMEHTAPHBIN
3apsg. CTpoeHue aToMa

34

[IpoBoaHMKY 1
TUDJICKTPUKU. 3aKOH

bu6nunorexa LIOK
https://m.edsoo.ru/ff0a8ef6



https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6

COXpaHEHHUSI
AIIEKTPUIECKOT0 3aps/a

35

Pemenue 3anau Ha
MPUMEHEHHUE CBOMCTB
BJIEKTPUYECKUX 3aps0B

but6mmoreka [IOK
https://m.edsoo.ru/ff0a90cc

36

DIIEKTPUYECKUH TOK,
YCJIOBHS €T0
CYILIECTBOBAHHUSI.
HcTounuku
AIEKTPUYECKOTO TOKA

bubmuorexa [IOK
https://m.edsoo.ru/ff0a95a4

37

JIeNCTBUS DIEKTPUYECKOTO
TOKa

bubnuorexa [IOK
https://m.edsoo.ru/ff0a96b2

38

VYpok-ucciaenoBanue
"JlelicTBUE
AJEKTPUYECKOTO TOJISI Ha
MIPOBOJTHUKH H
TUBJIEKTPUKN"

39

DNEeKTPUUIECKHI TOK B
MeTaJlIaX, KUIKOCTAX U
razax

bu6nuorexa [IOK
https://m.edsoo.ru/ff0a9838

40

DnexTpuueckas Lenb U €€
COCTaBHbIE YaCTH

41

Cuna Toka. JJaboparopHast
pabota "U3mepenue u
pEryJINpOBaHUE CUIIBI
TOKa"

0.5

bubnunorexa LIOK
https://m.edsoo.ru/ff0a8bd6



https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6

42

DNeKTpruYecKoe
HanpsbkeHue. BonbTmerp.
JlaGopaTopHas pabora
"U3mepenue u
peryinupoBaHue
HanpspKeHus"

0.5

bubnunorexa LIOK
https://m.edsoo.ru/ff0a9¢e14

43

ConpotuBieHue
MIPOBOJIHUKA. Y IeJIbHOE
COIPOTHBIICHUE BEILIECTBA

bubmnoreka IIOK
https://m.edsoo.ru/ff0aa738

44

JlaboparopHast pabota
"3aBUCUMOCTh
AJIEKTPHUUECKOTO
COIIPOTHBIICHUS
MIPOBOJHHKA OT €T0 JIJTHHBI,
TUIOMIA/IHA TTOTICPETHOTO
ceueHus u marepuana”

bubnuorexa [JOK
https://m.edsoo.ru/ff0aa738

45

3aBUCUMOCTb CHJIBI TOKA OT
HanpspkeHus. 3akoH Oma
JUIS y4acTKa Lenu

bu6nuorexa [IOK
https://m.edsoo.ru/ff0aad4a

46

JIaGoparopHas paboTa
"HccnenoBanue
3aBHCUMOCTH CHJIBI TOKQ,
UAYIIETO Yepe3 pe3nucTop,
OT COTIPOTHBIICHHSI
pe3UCTOpa U HATIPSKEHHS
Ha pe3ucrope”

bubnunorexa LIOK
https://m.edsoo.ru/ff0aa04e

47

TlocenoBaTenbpHOE U



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e

[apajuIeIbHOE COCNUHEHHUS
IIPOBOJIHUKOB

JIaboparopHast pabota
"[IpoBepka mpasuiia
CJIOKEHUS HAIIPSKEHUN

bubnunorexa LIOK

48
IIPYU TIOCIIE0BATEIBHOM https://m.edsoo.ru/ff0aaa58
COEJIMHEHHHU JIBYX
pe3uctopoB”
JlaboparopHast pabota
"[IpoBepka npaBuia AJis
49 CI/IJ‘II)LI T(E)Ka I pH bubmmorexa HOK
p https://m.edsoo.ru/ff0aadle
napajuieJIbHOM
COCMHEHHUH PEe3UCTOPOB"
Pemenue 3amau Ha
IIpUMeHeHHe 3akoHa Oma bubmuoreka [JOK
50
IUI pa3jIndyHOr O https://m.edsoo.ru/ff0aaf8a
COEIMHEHMS IPOBOJHUKOB
PaboTa u MomHOCTH
51 AIEKTPUUYECKOTO TOKA Bubnworexa [IOK
P ’ https://m.edsoo.ru/ff0ab124
3akoH Jlxxoynsa-Jlenna
JlabopaTopHas pabota
57 "OnpezneneHue paboThl U bu6mmoreka [JOK
MOIIHOCTH 3JIEKTPUYECKOI0 https://m.edsoo.ru/ff0ab3e0
TOKa"
53 DJIEKTPUYECKUE LEMH U bubnuotexa [JOK

noTpeOuTenu

https://m.edsoo.ru/ff0ab660



https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660

JJIEKTPUYECKOM SJHEPIUU B
osITy. KopoTkoe
3aMbIKaHHE

[ToaroroBka k
KOHTPOJILHOHM paboTe 1o
TeMe "DJIeKTpUUYECKre

54 3apsabl. 3apsHKEHHBIE Tena bubnmorera HOK
PAABL 3ap . https://m.edsoo.ru/ff0abd2c
U UX B3aUMOJIEHCTBHSL.
ITocTossHHbIH
3JIEKTPUYECKUM TOK"
KoHntposbHas padota mo
TeMe "DIeKTpuyecKue
55 3apsbl. 3apsKEHHbIE Tella bubnmnoreka [HOK
U UX B3aUMOJEHCTBHUS. https://m.edsoo.ru/ff0abea8
TlocTosHHEbINI
AIEKTPUIECKUN TOK"
56 ITocTosTHHBIE MArHUTHI, KX
B3aHMOJICHCTBHE
Ypoxk-uccienoBanue
57 "N3yuenue nonei Bubnworexa [IOK
i " https://m.edsoo.ru/ff0ac3d0
MOCTOSIHHBIX MAarHUTOB
MarauTHoOe moJe.
53 MarnuTtHoe moie 3eMiIn 1 bubanoreka IJOK
€ro 3HAUECHHUE I KU3HU https://m.edsoo.ru/ff0acOba
Ha 3emiie
Bubnuoreka IIOK
59 OmneIT Opcrena. 1

https://m.edsoo.ru/ff0ac1d2



https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2

MarauTHOe moe
3JIEKTPUYECKOTO TOKA
MarauTHO€ 1oJie KaTyIIKH
C TOKOM

60

IIpumeHenue
3JIEKTPOMArHUTOB B
TexHuke. JJaboparopHas
paborta "U3yuenue
NeWCTBUS MATrHUTHOTO
T10JIS1 Ha IPOBOJTHUK C
TOKOM"

0.5

bubmnoreka IIOK
https://m.edsoo.ru/ff0ac74a

61

OneKTpoaBUraTeib
IIOCTOSIHHOT'O TOKA.
Hcnons3oBanue
3JIEKTPOJIBUTATENCH B
TEXHUYECKHUX YCTPOMCTBAX
1 Ha TPaHCHOPTE.
JlabopaTopHas pabota
"KoHcTpynpoBanue u
n3yueHue paboTbl
NEKTpOABUraTeNs "

bub6nuorexa [IOK
https://m.edsoo.ru/ff0ac86¢

62

OmnbrTer @apasest. 3akoH
3JIEKTPOMATHUTHOMN
nHaykiuu. [Ipasuno Jlenna

63

DIeKTpOoreHeparop.
Crioco0sl mostyueHus
ANEKTPUYECKON SHEPTUU.



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

DIEeKTPOCTaHIUU Ha
BO300HOBIIIEMBIX
HMCTOYHUKAX SHEPTUU

64

IloaroroBka k
KOHTPOJILHOHM paboTe 1o
Teme "DIeKTpUUECKUe U
MarHuTHbBIC ABJICHUS"

65

KonTponbHas padora no
TeMe "DIIEKTPUUECKUE U
MarHuTHBIC sIBJICHUS"

bubmunoreka IIOK
https://m.edsoo.ru/ff0acb14

66

PesepBHblit ypok. Pabora ¢
TEKCTAMH 110 TEME
"TerutoBbie ABIeHUS"

bubnuorexa [JOK
https://m.edsoo.ru/ff0acc5e

67

PesepBHblit ypok. Pabora ¢
TEKCTaMU 110 TEME
"[MocTostHHBII
AIEKTPUIECKUN TOK"

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

68

PesepBHblit ypok. Pabora ¢
TEKCTAMH I10 TEME
"MaruuTtHsie SBiIeHus"

OBIIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

68

14.5



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

9 KVIACC

N KoanuecTBo yacos DJIeKTPOHHbIE
]
Hara uudgpoBbie
n/ Tema ypoka KonTposibHbIe IIpakTuyeckue
Bcero H3yYEeHUs oOpa3oBaTeJibHbIE
L padoThI padoThI
pecypcebi
| MexaHnndeckoe JBHKEHUE. i
MarepuanbHas TOUKa
Cucrema orcuera. bu6mmoreka [IOK
2 OTHOCHUTENBHOCTH 1 https://m.edsoo.ru/ff0ad47
MEXaHUYECKOTO TBUKECHUS 4
bubmuoreka [JOK
PaBHOMepHOE
3 . 1 https://m.edsoo.ru/ff0ad19
MPSIMOJTMHENHOE JIBH)KEHHE .
HepasHomepHoe
4 MPSMOJIMHEITHOE IBUKEHUE. {
CpenHsis 1 MTHOBEHHas
CKOPOCTb
IIpssMonuneiHoe bubnnoreka [JOK
5 PaBHOYCKOPEHHOE 1 https://m.edsoo.ru/ff0ad8d
JBWDKCHUE. Y CKOpPEHHUE 4
CxopocThb MPSMOJIMHENHOTO
6 PaBHOYCKOPEHHOTO !
nskeHus. ['papuk
CKOpOCTH
7 JIaboparopHast pabota 1 1 bubnmoreka [JOK



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

"OnpeneneHue yCKOpeHus
TeJa MPU PaBHOYCKOPCHHOM
JBUKEHHUH 110 HAKIIOHHON
IJIOCKOCTH"

https://m.edsoo.ru/ff0adbl

8

CB00OIHOE TIaJIEHUE TEIL.

I'yka

8
OmnpiTe [Nanmnes
PaBHOMEpHOE ABMXKEHUE 11O
okpykHOCTH. [lepuon u bubnnoreka [JOK

9 4acToTa 0OpaIeHus. https://m.edsoo.ru/ff0ael?
JIuueiinas u yriaoBast 6
CKOPOCTH

10 LenTpocTpemMuTenbHoe
YCKOpEHHUE

. bu6mmorexa [IOK

[TepsrIii 3ak0H HproTOHA.

11 P https://m.edsoo.ru/ff0ae61
Bexrop cuiel )
Bropoii 3akoH HeroToHa. bubmorexa HOK

12 . https://m.edsoo.ru/ff0ae72
PaBHozelicTByrOIIAs cuna .
Tpertnii 3akoH HproToHA. bubmorexa HOK

13 https://m.edsoo.ru/ff0ae98
Cynepno3unus cui )
Pemenue 3anau Ha bu6mmorexa [IOK

14 IIPUMEHEHUE 3aKOHOB https://m.edsoo.ru/ff0aeb6
Hprorona c

15 Cuna ynpyroctu. 3aKoH bubmuotexa [JOK

https://m.edsoo.ru/ff0aeca



https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2

1\

Pemenue 3agay no teme

16
«Cuia yrnpyroctu»
JIaboparopHast pabota bubnunoreka HOK
17 «OrnpeneneHue KecTKOCTH https://m.edsoo.ru/ff0aee2
NP YXKUHBI 8
bu6mmoreka [IOK
18 Cuia TpeHus https://m.edsoo.ru/ff0af73
8
Pemenue 3ana4 no teme bubmorera [JOK
19 https://m.edsoo.ru/ff0afa2
«Cuna TpeHus» p
JlaGopaTopHas pabora
"OmpeneieHne bubnuotexa [JOK
20 pbedl https://m.edsoo.ru/ff0af8b
kod(ppurmenTa TpeHus .
CKOJIBKEeHUS" B
Pemenue 3anau mo teme bu6mmoreka [IOK
21 "3akonbl Hetotona. Cuina https://m.edsoo.ru/ff0afb8
ynpyroctu. Cuia Tpenus" e
Cuna TsHKeCTH M 3aKOH
bu6mmorexa [IOK
BCEMHUPHOTO TATOTEHUS.
22 https://m.edsoo.ru/ff0af04
Yckopenue cBOOOTHOTO A
MaJICHUS B
VYpoxk-koHpepeHuus
23 "JIBM>KEHHE TEJI BOKPYT

I'paBUTAIMOHHOT'O LICHTPA



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

(Conneunas cucrema).
lanaxtuku"

Pemenue 3agay no teme

24 " Crta Trec SaK0 bubnuoreka [IOK
uia TSDKECTH U H
| https://m.edsoo.ru/ff0af5{8
BCEMHUPHOIO TATOTCHUS
[lepBas kocmHuueckas bubnuorexa [JOK
25 ckopoctb. HeBecomocTs n https://m.edsoo.ru/ff0af33
EPErpy3Ku Y
PaBHOBecHe MaTepuabHONW
TOYKH. AOGCOJIFOTHO TBEP0E bubmuoreka [JOK
26 teno. PaBHoBecue TBEPAOTO https://m.edsoo.ru/ff0afe3
TeJla ¢ 3aKPEIIEHHON OChIO 6
BpalieHus
27 MowmenT cunsl. LlenTp
TSDKECTH
Pemenue 3anau mo teme bu6mmorexa [IOK
28 "MomeHT cuibl. Llentp https://m.edsoo.ru/ff0b02b
TsoxecTn" 4
[ToaroroBka Kk KOHTPOJIBHOU
bu6mmoreka [IOK
pabote 1o Teme
29 " https://m.edsoo.ru/ff0b040
MexaHn4eckoe JBHKEHUE. 2
BsaumopeiictBue Ten" B
KonTponpHas pabota mo
" bubmuotexa [JOK
teme "MexaHnueckoe
30 https://m.edsoo.ru/ff0b06e

NBIOKeHNE. B3anmonelicTBue

Ten"

C



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

Nmnynsc Tenma. Ummyssc
CWJIBbL. 3aKOH COXPaHEHUS

bu6mmoreka [IOK

31 https://m.edsoo.ru/ffObO7f
UMITyJIbCa. YTIIPYroe u .
HEYIpYyroe B3auMoJIeHCTBHE B
Pemenue 3agad mo reme bubmuorexa [JOK
32 "3aKOH COXpaHEHUS https://m.edsoo.ru/ff0b096
uMmIyibca' c
Ypok-koHbepeHIus
33 "PeakTuBHOE IBUKEHUE B
IIPUPOJIE U TEXHUKE"
Mexanunueckas paboTa u bubmorexa HOK
34 https://m.edsoo.ru/ff0b0a8
MOIIIHOCTb 4
bu6mmoreka [JOK
PaGora cunbl TsKECTH, CUITBI
35 https://m.edsoo.ru/ff0b0db
YIPYTOCTH U CUJIBI TPEHUS g
JIaGoparopHas paboTa
«OrnpeneneHne padoOThI CUIIBI
36 TPEHUS TP PABHOMEPHOM
JBWKEHUHU TeJa 1Mo
TOPU30HTAITLHOU
MTOBEPXHOCTH»
37 CBs13b DHEPTUH U PAOOTHI.
[ToTenumanpHas sHEpPrUst
Kunernueckas sneprus. bubnuotexa [JOK
38 Teopema 0 KHHETUYECKOM https://m.edsoo.ru/ff0b0c3

SHEPrUn

2



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

3aKOH COXpaHEHUS SHEPTUU

39
B MEXaHUKE
JIaboparopHast pabota bubnunoreka [HOK
40 «3yuenune 3akoHa https://m.edsoo.ru/ff0b12f
COXPAHCHHUS SHEPTUN e
bu6mmoreka [IOK
KonebarenbHoe IBUKEHUE U
41 https://m.edsoo.ru/ff0b185
€ro XapaKTEePUCTUKU g
3aryxaromiue KoneoaHusl. bu6mmoreka [IOK
42 BrinyxaeHnsie koneOaHusl. https://m.edsoo.ru/ff0b20f
Pe3onanc 0
13 MaremaTuuyeckuii u
MPYXUHHBIA MasTHUKU
Ypoxk-uccienoBanue
bu6mmorexa [IOK
«3aBUCUMOCTD TepHOa
44 N https://m.edsoo.ru/ff0b197
KoJIeOaHUH OT JKECTKOCTH .
MIPYXUHBI U MAcChl Tpy3a» -
45 [IpeBparenne sHepruu Npu
MEXaHUYECKHX KOJICOaHHUSIX
JlabopaTopHas pabota
bu6nmoreka [JOK
«OnpeneneHre 4acToThl U
46 . https://m.edsoo.ru/ff0blae
nepuoja konebanui .
MPYKUHHOTO MasiTHUKa» -
JlabopaTopHas pabota bubnmoreka [JOK
47 «IIpoBepka HE3aBUCUMOCTH https://m.edsoo.ru/ff0b197

nepuojia KojaebaHuii rpysa,

a



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

[IOJIBELLIEHHOTO K HUTHU, OT
Macchl Ipy3a»

48

MexaHU4eCcKHUe BOJIHEI.
CBoMCTBa MEXaHUYCCKUX
BOJH. [IpononbHbIe
MOIEPEYHBIE BOJIHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb21f
e

49

VYpox-koHpepeHuus
"MexaHU4YeCKHE BOIHBI B
TBEPAOM TEIIE.
CelicMu4yecKkue BOIHBI"

50

3ByK. Pacnipoctpanenue u
OTpa)KCHHE 3BYyKa

51

VYpok-ucciaenoBanue
"HabutoieHne 3aBUCHMOCTH
BBICOTHI 3ByKa OT 4acTOThI"

52

I'poMKOCTb 3BYyKa U BbICOTA
TOHA. AKYyCTHUECKUI
PE30HAHC

53

VYpoxk-koHpepeHuus
"V1pTpa3ByK U HH(pa3BYyK B
IIPUPOJE U TEXHUKE"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b23c
a

54

[ToaroroBka Kk KOHTPOJIBHOM
pabote mo Teme "3aKOHBI
coxpaHeHus. MexaHn4eckue
KoyebaHus 1 BOJHEI"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b25f
0

55

KonrtponbHas pabora no



https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
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Teme "3aKOHbI COXPAHEHUS.
Mexannueckue KojieOanus u
BOJIHEI"

9JI€KTpOMaFHI/ITHOG I10JIC.

bubmuoreka [JOK

56 https://m.edsoo.ru/ff0b2ab
DNEeKTPOMArHUTHBIE BOJTHBI .
CaoiicTBa
57
AJIEKTPOMATrHUTHBIX BOJIH
Ypok-koudepennus "lkana
3JIEKTPOMATrHUTHBIX BOJIH. bubnuorexa [JOK
58 Hcnone3oBanue https://m.edsoo.ru/ff0b2fe
AJIEKTPOMATrHUTHBIX BOJIH 6
JUUISL COTOBOM CBSI3H"
Ypok-uccienoBanue
"N3y4yeHue cBONCTB bubnuoreka [IOK
59 AJIEKTPOMArHUTHBIX BOJIH C https://m.edsoo.ru/ff0b2¢c6
MMOMOIILI0 MOOHIILHOTO ¢
tenedona"
Pemenue 3amau Ha
60 OTIpe/ieNICHUE YaCTOThI U
JUTHHBI 3JICKTPOMAarHUTHOM
BOJIHBI
DneKkTpoMarauTHast Ipupoaa bubmuoreka [JOK
61 ceera. CKOpOCTh CBETA. https://m.edsoo.ru/ff0b31d
BomHoBBIE CBOiiCTBA cBETa 0
bubmuotexa [JOK
62 Wcrtounuku cBeTa. 1

https://m.edsoo.ru/ff0b365



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

[IpssmonuneiHoe
pacrpocTpaHeHUE CBETA.
3atmenust CosHia v JIyHbl

|co

63

3aKOH OTpa)KEHUS CBETA.
3epkana. Pemenue 3a1au Ha
MIPUMEHEHHE 3aKOHA
OTpa)KEHHMsI CBETa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b38c
4

64

HpeHOMJ'IeHI/Ie cBeTa. 3aKOH
IIpCIIOMJICHUS CBCTA

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b3ae
a

65

[TonHoe BHYTpEeHHEE
OTpa)KEHUE CBETA.
Hcmonn30BaHue IMOJIHOTO
BHYTPEHHETO OTPAXKECHHUS B
OIITHYECKUX CBETOBOJIAX

bubmuorexa [JOK
https://m.edsoo.ru/ff0b3c5
c

66

JlabopaTopHas pabota
"UccnenoBanue
3aBHCUMOCTH yTJIa
MPEJIOMIIEHUS] CBETOBOTO
Jy4a OT yIJia NMajeHus Ha
rpanuie "Bo3ayx-crekno""

67

VYpok-koHpepeHus
"Mcnonp30BaHuE MOJHOTO
BHYTPEHHETO OTPAKEHUS:
CBETOBOJIEI,
OIITHKOBOJIOKOHHAS CBA3b"

68

JIna3el. OnTrdeckas criia

bu6mmoreka [JOK



https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3aea
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JIMH3bI

https://m.edsoo.ru/ff0b3{2
c

[TocTpoenue n3o0paxeHuit B

bubmuoreka [JOK

69 https://m.edsoo.ru/ff0b444
JUH3aX
a
JlaGopaTopHas pabora
"Onpenenenne GoKycHOTO bubmorexa LIOK
70 Y . https://m.edsoo.ru/ff0b420
PacCTOSHUS U ONITUYECKOU p
CWJIBI COOMparomei JIMH3b!" B
Ypok-koHpepeHIus bubnuorexa [JOK
71 "Ontuydeckue JIMH30BbIE https://m.edsoo.ru/ff0c0a7
npubopsr" e
bubmuorexa [JOK
['ma3 kak ontuyeckas
72 https://m.edsoo.ru/ff0b468
cucreMa. 3peHue 4
Ypok-koHbepeHIus
73 "IledexTsl 3penus. Kak
COXpaHUTh 3peHue"”
Pasnoxxenue 6enoro csera B
bu6mmoreka [IOK
cnektp. OnbiTel HptoTOHA.
74 https://m.edsoo.ru/ff0c0f4
CrnosxeHue CeKTpaIbHBIX .
1BeToB. Jucnepcus ceera -
JIaGoparopHas paboTa
"OnbITHI IO Pa3JI0KEHUIO bubmuotexa [JOK
75 0enoro cBeTa B CIEKTpP H https://m.edsoo.ru/ff0c0e2

BOCIIPUSITHIO [IBETA
MPEAMETOB MPH UX

a
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https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
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HaOJII0ICHUH Yepe3
1[BETOBbIE (DUIBTPHI"

YPOK-IIpaKTUKYM
"BoJIHOBBIE CBOIICTBA CBETA:

76
aucriepeus, HHTepdepeHnus
u nudpaxms"
bu6mmoreka [IOK
OmnsiTel Pe3epdopaa u
77 pdopa https://m.edsoo.ru/ff0c12a
IJIaHeTapHasi MOJIE b aToMa 2
73 [Tocrynater bopa. Monens
aroma bopa
Hcnyckanue u noriouieHue bubnnorexa [JOK
79 cBeTa atToMoM. KBaHTEL. https://m.edsoo.ru/ff0c144
JInnenyaTsie CIIEKTPHI c
YPOK-IPAKTUKYM bubnuorexa [JOK
80 "Habmtoienne ciekTpoB https://m.edsoo.ru/ff0c155
ucmyckanus" 0
bu6mmoreka [JOK
81 PagnoakTHBHOCTE U €€ BUJIILI https://m.edsoo.ru/ff0c167
2
CTtpocHue aTOMHOTO sApa bubmmorera [IOK
82 p pa- https://m.edsoo.ru/ff0c18a
Hyknonnast Mogens .
bu6mmorexa [IOK
PaguoakTuBHEBIE
83 https://m.edsoo.ru/ff0clal
npespatienus. M3ortomnsl 4
84 Pemrenne 3amay mmo reme: bu6mmoreka [IOK
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