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PabGouasi mporpamma npeameTHol obnactu «MaremaTuka» pa3paboTaHa Ha OCHOBE
npukaza MunnpocBenienuss Poccun ot 31.05.2021 Ne 287 «OO0 yTBepKIeHUU
(denepaibHOrO0 TroCyJapCTBEHHOr0 00pa3oBaTEIbHOIO CTaHAApTa OCHOBHOIO OOIIEro
oOpazoBaHus»; npukaza MunoopHayku Poccun ot 30.01.2015 Ne 35 «O6 yTBepKaeHUM
benepanbHOTO rocyJJapCTBEHHOTO 00pa3oBaTeIbLHOTO cTaHJapTa CPEIHETO
npodecCHOHAIBHOTO 00pa3zoBaHus 1o crienranbHocTH 52.02.01 MckyccTBo Oameray.

Opranmzanus-pazpadorunk: ['BIIOY «Camapckoe xopeorpaduueckoe YUUIHINE
(komnemx)».

Pazpabotuuku:

Xabenkas H.W., npernogaBarens.

Paccmorpeno u cornacoBano Ha 3acemanuu [ILK maucuumiumH e€CTeCTBEHHO-HAYYHOTO
nukia. [Tporokos Ne 8 ot 11.06.2025 r.

ITpencenarens ITHK

/ T'opneea A.A. /




IMNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢u3ukKe HaA YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
COCTaBJICHa Ha OCHOBE IOJIOKEHUH W TpeOOBaHMWIl K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM YypOBHE OCHOBHOI 00pa3oBaTENbHON MPOTrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yuétoM (penepanbHOl paboueil mporpaMMbl BOCHUTAHUS U
Konnenmuu npenogaBanust yueoHoro npeamera « Duznkay.

Copepxanue mporpamMmbl 1Mo (U3HKE HAMpaBlieHO Ha (OPMHUPOBAHUE
€CTECTBEHHOHAYYHOW TPaMOTHOCTH OOY4YalOIIMXCS U OpPraHMu3alfio HM3y4YeHUs
Gu3MKM Ha NEATebHOCTHOM OcHOBe. B mporpamme mo (u3uke y4HUTHIBAIOTCS
BO3MOXHOCTH Yy4yeOHOro mpeaMera B peanuzauuu tpedoBanuit ®I'OC OO0 k
TUTAHUPYEMBIM JIMYHOCTHBIM U METalpeIMETHBIM pe3yJIbTaTaM 00y4YEeHHUS, a TAKKe
MEXIPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YUYEOHBIX NPEIMETOB Ha YPOBHE
OCHOBHOT0 00111€r0 00pa30BaHusl.

[Iporpamma no gu3rke ycTaHaBIMBaET paclpeeseHue yueOHOro maTepuana
1o rojgaM o0ydeHus (1o Kjaccam), mpejjaracT IpUMEpPHYIO MOCIe0BATEIbHOCTD
U3yYeHUs TEM, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHUSA MPEIMETHOTO COIACPKAHUS U
y4ETE BO3PACTHBIX OCOOCHHOCTEH 00yJarOITuXCHl.

[Iporpamma 1o ¢usmke pazpaboTaHa C IEJbI0 OKa3aHHS METOJUYECKOU
TIOMOIIIM YYUTENIO B CO3/IaHUN paboueil mporpaMMBbI 10 Y4eOHOMY MpeIMETY.

®duszuka ABIAETCA CUCTEMOOOPA3YIOLIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4eOHBIX
IPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBICHUH,
U3y4aeMbIX XUMUEH, OMOJIOTHEN, aCTpPOHOMHUEH 1 pu3nueckoi reorpadueii, BHOCUT
BKJIaJl B €CTECTBEHHOHAYUHYIO KapTUHY MHUpA, MPEIOCTaBIsET HauboJiee SICHbIC
00pasipl MPUMEHEHUSI HAYYHOTO METOJa MO3HAHUS, TO €CTh CIoco0a MONydeHHUs
JOCTOBEPHBIX 3HAHUU O MUPE.

Opnna W3 TIaBHBIX 3a/ad (PU3NYECKOTO OOpa3oBaHUS B CTPYKType OOIIETO
oOpa3oBaHMsI COCTOMT B (POPMUPOBAHUU €CTECTBEHHOHAY4YHOM I'PaMOTHOCTH U
UHTEpeca K HayKe y 00y4aromuxcsl.

N3yuenne ¢u3uku Ha 0a30BOM ypOBHE MPEANOJaraeT OBJIAJICHUE
CIIEIYIOIUMHA KOMIIETEHTHOCTSAMHM, XapaKTEPU3YIOIIUMHU €CTECTBEHHOHAYUHYIO
IrPaMOTHOCTb:

* HAYYHO OOBSCHATH SIBJICHHUS;

e OIIEHUBATh M MIOHUMATh OCOOCHHOCTH HAYYHOTO MCCIICTOBAHNS;

e HHTEPOPETUPOBATH  JaHHbIE W  HUCIOJb30BaTh  HAy4YHBIC
JI0Ka3aTeNIbCTBA IS MOJIy4YE€HUS BHIBOJIOB.

lenu wusydeHuss (U3MKM HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
onpenenensl B Konnenuu mnpenogaBaHusi yueOHoro mnpeamera «Dusuka» B
oOpa3oBarenbHbIX opraHuzanusx Poccuiickoin @eaepanuu, pean3yrOMIMX



OCHOBHBIE  00I1Ie00pa3oBaTeIbHBIE MPOTPAMMBI, YTBEPKAEHHOW pelICHUEM
Konnerun MunucrepctBa npocsemienusi Poccuiickoit deaeparuu (MpoTOKOI OT 3
nexadps 2019 r. Ne [1K4BH).

Heaun uzyyenust Gusnuku:

npuoOpeTeHNEe WHTEpeca W CTPEMIJICHHS OOydYalolmuxcsi K HaydYHOMY
W3YUYCHUIO TPUPOMABI, PAa3BUTHE WX HHTEIUICKTYAJIIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEN;

pa3BHUTHE MPEACTABICHUH O HAYYHOM METOJIE TTO3HAHUSA U (opMUpOBaHUE
WCCJIEIOBATEILCKOTO OTHOMICHUS K OKPYKAIOITUM SIBIICHUSIM;
dbopMHUpOBaHKE HAYYHOTO MUPOBO33PEHUS KaK pPe3yJIbTaTa N3yueHUsS OCHOB
CTPOCHHS MaTepuu U (PyHTaMEHTAIbHBIX 3aKOHOB (DM3UKH;
dbopMHupoOBaHUE TIPEACTABICHUN O POJMU (HU3UKU IS Pa3BUTHSA JIPYTUX
ECTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHI;

pa3BUTHE  TPEACTaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
npo¢eCCUOHAIILHON JIeSITEIFHOCTH, CBSI3aHHOU C (DM3UKOM, TIOJATOTOBKA K
JajgbHeHIeMy 0OyUYeHHIO B 3TOM HaMpaBJICHUU.

JlocTiwkeHne 3THX Ieliel MmporpaMMbl 1O (U3WKE Ha YPOBHE OCHOBHOTO
o01mero 06pazoBaHus 00ECIIEYNBACTCS PEIICHUEM CIICTYIONTNX 3a4a4:

npuoOpeTeHre 3HAHWM O JUCKPETHOM CTPOCHHUM  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPUUYECKHUX, MArHUTHBIX M KBAaHTOBBIX
SIBIICHUSIX

NpUOOpPETEHUE YMEHUN OMHUCHIBATH U OOBACHATH (DU3NUYECKHUE SIBJICHUSI C
WCIIOJIb30BAHUEM TTOJTYYCHHBIX 3HAHU;

OCBOCHHE METOJOB pEIICHHWs] TMPOCTEUIINX pacyETHBIX 3adad C
HCIIO0JIb30BaHUEM bu3nIeCcKrX MOJICIIeH, TBOPYECKHUX u
MPaKTUKOOPHEHTHPOBAHHBIX 3a/1a4;

pa3BHUTHE YMEHUW HAOJIOAATh MPUPOIHBIC SBICHHS W BBITIOJHSITH OMBITHI,
JabopaTopHble  pabOTBl M DKCICPUMEHTAJIbHBIC HCCIICIOBAHHUS  C
UCIOJIb30BAaHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOEHHE MPUEMOB pabOThl ¢ MHGOpPMALIUEH (PU3UIECKOTO COJEpKaHUs,
BKJTFOYasi HHPOPMAIIMIO O COBPEMEHHBIX JOCTIKCHUSX (DU3UKHU, aHATH3 U
KPUTHYIECKOE OIICHUBAHUE WH(OPMAITIH;

3HAKOMCTBO cO chepaMu IpodheCCHOHATBHON ASATEIbHOCTH, CBI3aHHBIMH
¢ (Qusukol, W COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIKCHUSX (DU3UICCKON HAYKH.

Ha wusydenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOI'O OOUIETO

oOpa3zoBaHust oTBOAUTCS 238 yacoB: B 7 Kilacce — 68 yacoB (2 yaca B He/ieNi0), B 8
Kkjacce — 68 vacoB (2 vaca B Hezeno), B 9 knacce — 102 yaca (3 yaca B HEJEmIo).



[Ipennaraemelii B mporpamMme mo (u3MKe MepeyeHb JTa0opaTOPHBIX PaboT U
OTIBITOB HOCUT PEKOMEHIaTEIbHBIN XapaKTep, yUUTENb JIeJacT BRIOOp MPOBEACHUS
7a00paTOpHBIX PabOT M OMBITOB C YYETOM HWHIUBUIYAIBHBIX OCOOCHHOCTEH
00ydJaronmxcsi, CIUCKa SKCIIEPUMEHTAIBHBIX 3aJaHHi, MpearaeMplx B pamMKax
OCHOBHOT'0 TOCY/IApPCTBEHHOTO dK3aMeHa 1o (pu3uKe.



COJEPXAHUE OBYUYEHUA
7 KIIACC

Paznen 1. @usuka v €€ poJib B IO3HAHUHU OKPYKAKOIIEr0 MUPA.

®usznka — Hayka o mnpupone. SBneHus npupoabpl. PU3HYECKHUE SBICHUA:
MEXaHUYECKHUE, TEIIOBBIE, JIIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznyeckue BeMMuUHbL. M3MmepeHue Quanueckux BeluuuH. Duznueckue
npubopsl. [lorpemHocts u3mepenunit. MexayHapoaHasi CUCTeMa €AMHHUII.

Kak ¢wusuka u jApyrve ecTecTBEHHble HAyKHM H3Y4yaloT MPUPOY.
EcTecTBEeHHOHay4YHbIII METOJl NMO3HAaHWA: HAOIIOJEHUE, IOCTAHOBKA HAYYHOTO
BOMPOCA, BBIIBUYKEHUE TUIOTE3, SKCIIEPUMEHT I10 NMPOBEPKE THIIOTE3, 0ObICHEHNE
HaOmoaaemoro siBieHus. Onucanue GU3NUecKuX SBJICHUM C TOMOIIBIO MOJIETIEH.

Jemoncmpayuu.

1. MexaHH4YecKue, TEIUIOBBIE, JJEKTPUYECKUE, MArHUTHBIE, CBETOBBIE
SIBJICHHSL.

2. dusuveckue NMpuOOPHI U MPoIeaypa MPSIMBIX U3MEPEHU aHATIOTOBBIM U
1M (PPOBBIM MPUOOPOM.

Jlabopamopnwie pabomul u onvimol.

1. OnpeneneHue UEHBI IE€IEHUS MIKAIbl U3MEPUTEIBLHOTO TprbdOpa.

2. M3MepeHue pacCTOSIHUN.

3. Usmepenune o0bEMa )XUAKOCTH U TBEPOTO TEA.

4. OnpeneneHue pa3MepoOB MaJbIX TEN.

5. M3mepenue temieparypsl HNpH HOMOIIM >KUAKOCTHOTO TEPMOMETpPA H
JaTYAKA TEMIIEPATYPHI.

6. lIpoBenenue uccnenoBaHus MO IPOBEPKE TMIIOTE3BI: NAIBHOCTH IOJIETA
HIapuKa, MyImeHHOT0 TOPU30HTAIBHO, TeM OoJblle, YeM OOJbIlle BhICOTA
yCKa.

Paszpnes 2. IlepBoHayasibHbIe CBEACHUS O CTPOCHHH BeLeCTBA.

Crpoenue BemiecTBa: aTrOMbl W MOJIEKYJbl, HX pa3Mepbl. ONbITHI,

JIOKa3bIBAOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBkenne dactul BemlectBa. CBS3b CKOPOCTH JBUKEHHUSI YAaCTHI[ C
Temrneparypoil. bpoyHoBckoe nBwxkeHue, auddysus. BzaumoneicTBue yacTuil
BEILIECTBA: ITPUTSKEHUE U OTTAIKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEH M TBEPIBIX
(kpucTamnueckux) Teia. B3anMocCBsi3b MEXK]y CBOWCTBAMH BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSX M MX aTOMHOMOJIEKYJISIpHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUI BO/IbI.

Jemoncmpayuu.

1. HaGmronerne OpOyHOBCKOTO JIBHXKCHHUS.



2. HaGmonenue nuddysun.
3. HaGmonenue  siBjIeHUN,  OOBSCHSIONIUXCA  MPUTSDKCHUEM WM
OTTAJIKMBAaHUEM YaCTHII BEIIECTBA.

Jlabopamopnuie pabomul u onvimol.

1. Ouenka JuaMeTrpa aroMa METOAOM psAnoB (C  HMCHOJIb30BAHUEM

dboTorpadmii).
2. OnbITHI MO HAOJIOICHUIO TEIJIOBOT'O PACIIMPEHUS Ta30B.
3. OnbITHI 10 OOHAPYKEHUIO JEHCTBUS CUJI MOJICKYJISIPHOTO TIPUTSIAKEHUS.
Pa3nen 3. /IBu:keHre U B3aUMOAEHCTBHE TeJl.
Mexannueckoe JBH>KeHUE. PaBHOMEpHOE M HEPaBHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsis CKOpOCTh NMPU HEPABHOMEPHOM JBWKEHHUM. Pacyér myTtu u
BPEMEHHU JIBUKEHUS.
SBneHne nHepuMM. 3aKOH HMHEPUMH. B3amMoAencTBHE TeNl KAaK IPUYMHA
W3MEHEHHUS CKOpPOCTH JBMIKEHHMsS Tell. Macca Kak Mepa HMHEPTHOCTH Tea.
[InotHOCTH BemiecTBa. CBsi3b IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B E€IUHUILIC
00BéMa BellecTBa.
Cwia kak xapakTepucTuka B3aumozehcTBus Tei. Cuiia ynpyroctd M 3aKoH
I'yka. 3mepeHue cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBJICHUE TIATOTCHHS U CHUJIa
TskecTd. Chiia TSKeCTH Ha Jpyrux mianerax. Bec tena. HeecomocTs. CrioxeHue
CHWJI, HaIlpaBJICHHBIX MO OJHOW mpsiMoil. PaBHoneWcTByomas cui. Cuia TpeHus.
TpeHue CKOJIbXKEHHS U TPeHHUE MOKosA. TpeHre B MpUPOJIe U TEXHUKE.
Jemoncmpayuu.
1. HaOmronenue MexaHUYECKOrO ABMKEHHUS Tea.
2. HM3mepenue CKOpOCTH MPSIMOJIUHENHOTO JIBUIKCHUS.
3. HaOmronenue siBiIeHUs HHEPIIUH.
4. HaOmoneHne n3MeHeHUs: CKOPOCTHU MPY B3aUMOJICHCTBUU TeJ.
5. CpaBHEHHE Macc M0 B3aUMO/ICHCTBUIO TEJL.
6. CioxxeHue CUJI, HalpaBJICHHBIX 1O OJTHOU MPSIMOM.
Jlabopamopnuie pabomusl u onvimol.
1. OmnpeneneHrue CKOPOCTU PAaBHOMEPHOTO JBMKEHU (IIapuKa B JKHIKOCTH,
MOJIEJIH JIEKTPUIECKOT0 aBTOMOOWIISI M TaK Jajee).

2. OmnpeneneHue cpeaHEl CKOPOCTH CKOJbXEHUS Opycka WM IIapuKa 0
HAKJIOHHOM TNIOCKOCTH.
Onpenenenue MIOTHOCTH TBEPIOTO Tea.

4. OnbITHI, JAEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsikeHus (aedopmariin)
NPY>KUHBI OT MIPUII0KEHHOMN CHUIIBI.

5. ONBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIbXKEHUSI OT
BECa TeJla U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBjienne TBEPABIX TeJ, dKUAKOCTENH U ra3o0B.



Hanenue. CriocoObl yMEHBIIICHUS! ¥ YBETTUYCHUS JlaBiieHusd. JlaBieHue rasa.
3aBUCUMOCTh JaBJEHUs raza oT o0bEma, TemmepaTypsl. llepemaua naBieHus
TBEPABIMU TEJNAMHU, XUAKOCTIMH M razamu. 3akoH Ilackans. IIneBmaruueckue
MalllMHbl. 3aBUCUMOCTb JAaBJICHUSI KUJKOCTH OT TiayOuHbl. ['mapocratnueckuit
napanokc. Coobmaromuecs: cocyapl. [ napaBandyeckne MexaHU3MBbI.

AtMocdepa 3emun u atMocdepHoe naBieHue. [IpuuuHBI CyliecTBOBaHUS
Bo3aymHON oOonouku 3emuu. Onbit Toppuuemnmu. M3mepenue atrmocdepHOro
JaBJieHUs. 3aBUCUMOCTh aTMOC(HEpPHOI0o JAaBJIEHHUS OT BBICOTHI HaJl YPOBHEM MOPS.
[TpubGops! 17151 M3MepeHus aTMOC(HEpPHOTO TaBJICHHUS.

JlelicTBHE )KUIAKOCTH M ra3a Ha MOrPyKEHHOE B HHUX TeJO. BrITankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. BozayxornaBanue.

Jemoncmpayuu.
3aBHUCUMOCTbH JABJICHUS ra3a OT TEMIIEPATYPBI.

[Iepenaua naBiieHUs )KUAKOCTHIO U Ta30M.

Coobmaromuecst Cocyabl.

['mppasnuueckui npecc.

[IposiBneHue necTBUsS aTMOCHEPHOTO JaBICHUS.

3aBUCUMOCTH BBITAIKUBAIOIIEH CUJIBI OT 00bEMa MOTPYyKEHHOM YacTu Tena
Y TUTIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITANIKMBAIOLIEN CUIIBI BECY BBITECHEHHOM KUIKOCTH.
VYciioBue niaBaHus TEI: IUIABAHUE WM MOTPYKEHUE TE B 3aBUCUMOCTH OT
COOTHOUIIEHHUS TIJIOTHOCTEW TeNa U KUJKOCTH.

oA Db e

Jlabopamopnuie pabomul u onvimol.

1. HccnenoBaHue 3aBUCUMOCTH Beca Telja B BoJIe OT 00bEMa MOrpyKEHHOM B
KUJKOCTh YaCTH TEJA.

2. OmpeneneHue  BBITAJKUBAIOIIECW  CHUJIbI, JCWUCTBYIOIIEH Ha  TEJO,
NOTPYKEHHOE B )KUJKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAUIKUBAIOUIEN CHIIBI, JEUCTBYIOLIEN HA TEJIO
B KUJKOCTH, OT MaccChl TeJa.

4. OnpITel, JEMOHCTPUPYIOIIME 3aBUCHUMOCTHh BBITAJKUBAIOIIEH  CHIIBI,
JEHCTBYIOLIEH Ha TEJIO B )KUJIKOCTH, OT 00bEMA NOTPYKEHHOM B )KUJIKOCTh
YaCTHU TeJa ¥ OT IUNIOTHOCTHU KUJIKOCTH.

5. KonctpyupoBanue apeomerpa WM KOHCTPYUPOBAHUE JIOAKU H
onpeesieHne €€ rpy30M0AbEMHOCTH.

Pa3znes S. PaGoTra u MOIIHOCTB. JHeprus.

Mexanuueckas padora. MOIHOCTb.

[IpocTeie MexaHM3MBI: pbIYar, OJIOK, HAKJIOHHAas IUIOCKOCTh. IlpaBuio

paBHOBecus pbiuara. [[pumenenue npaBuiia paBHOBECHS phiuara K 0J10Ky. «30J10Toe



npasBuio» Mexanuku. KIIJI mpocTeix MexanusmoB. [IpocTeie MexaHU3MBI B OBITY U
TEXHUKE.

Mexannueckas dHeprus. KuHernueckas W INOTEHUHAIbHAS DHEPTHUS.
[IpeBpamenre 0AHOTO BUAA MEXaHUYECKOM YHEPTUH B APYrOi. 3aKOH COXPaHEHUs
DHEPrUU B MEXAaHUKE.

Jemoncmpayuu.

1. IIpumepsbl MPOCTHIX MEXAHU3MOB.

Jlabopamopnwie pabomul u onvimol.

1. Omnpenenenue paOOThI CUIIbI TPEHUS IPU PABHOMEPHOM JABUKEHUH TEJIA 110

TOPU30HTAIIBHON IMOBEPXHOCTH.
2. HccnenoBaHue yca0oBUN PaBHOBECHS phlUara.
3. Usmepenue KII/] HaKTOHHOM IJIOCKOCTH.

4. V3yuyeHue 3aKOHA COXPAHEHUSI MEXaHUYECKOU SHEPTHUHU.
8 KIIACC

Pa3znen 6. TeruioBble siBJICHUS.

OCHOBHBIE TIOJIOKEHHSI MOJICKYJIIPHO-KMHETUYECKOU TEOPUU CTPOEHUS
BellecTBa. Macca M pa3Mepbl aTOMOB M MOJEKyJd. ONbIThI, NOATBEPXKAAOLINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHOKUHETUUECKON TEOPUH.

Mogaenu TBEPAOTO, >KUAKOTO U Ta3000pa3HOTO COCTOSIHUM BEIIECTBA.
Kpucrannuueckue u amopdpubie Tena. OObICHEHHE CBOMCTB ra3oB, KUJIKOCTEH U
TBEPABIX TEI HA OCHOBE MOJIOKEHUU MOJEKYJIAPHO-KHHETUYECKON TEOPHH.
CmaumnBaHNe U KalmWUISIPHBIE SIBJICHHS. TerioBoe paclliupeHne U CKaTHeE.

Temmneparypa. CBsi3b TemIepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yactull. BuyTpenHsis sHeprus. CnocoObl HW3MEHEHMs] BHYTPEHHEW SHEPIruu:
TeIIonepeaaya u CoBepiieHue padotsl. Buasl Temnonepeaaun: TeIIONPOBOAHOCTD,
KOHBEKIIHUS, U3JIyYCHHE.

KonuyectBo TemnoTel. YenabHas TEMIOEMKOCTh BEIIECTBA. TeMIoo0OMeH U
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemioBoro Oamanca. [lnaBnenue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BEIIECTB. YJENbHAs TEIUIOTA IUIABJICHUS.
[TapooGpa3oBanue u kouzaeHcarus. Mcnapenwe. Kunenuwe. YnmenpHas Teriora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEpaTypbl KHUIIEHHS OT aTrMochepHOTo
JABJICHMUSI.

Brnaxnocts Bo3ayXxa.

DHeprus TOIUIMBaA. Y IeJIbHAs TEIJI0Ta CTOPAHUs.

[Mpunnuner pabotel TemmoBeix aurareneid KIIJ[ TermioBoro pBurarerns.
TennoBble IBUTATENN U 3AIIUTA OKPYKAOIIEH CPEIbI.

3aKOH COXpAaHEHUS U MPEBPAILECHUS SHEPTUH B TETUIOBBIX MPOIECCAX.

Jemoncmpayuu.
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10.
11.
12.
13.

Ha6nronenue 6poyHOBCKOTO ABMKECHHUS.

Habmronenue nuddysumn.

Habmronenue siBieHUi CMauyuBaHUs U KaUWJUISIPHBIX SIBIICHU.
Habnronenue TenioBoro paciuimpeHus Ted.

N3menenue namieHus ra3a Mpu U3MEHEHHH O0BbEMa W HArpeBaHUU WIIH
OXJIaXKJICHUH.

[IpaBuiia u3MepeHus: TEMIIEPATYPHI.

Bunsl Tenonepenayu.

OxJtakaeHue npyu COBEpUIEHUU paOOThI.

HarpeBanue npu coBepiiieHIN padOThl BHEITHUMU CUJIAMHU.
CpaBHEHUE TEIUIOEMKOCTEN Pa3IUYHBIX BEIIECTB.
Habmronenue kumneuus.

Habntonenue nocTostHCTBAa TeMIIEpaTyphl MIPU TJIaBICHUH.
Mojenn TeIIOBBIX IBUTATEIICH.

Jlabopamopnuie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OnbIThI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO IPUTSKEHHUSL.
OnbIThI O BRIPAIIMBAHUIO KPUCTAJIIIOB TOBAPEHHOM COJIM WM caxapa.
OnpiTl IO HAOTIOJEHUIO TEIUIOBOTO PACIIMPEHHS Ta30B, >KUIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBieHUs BO3yXa B 0aJUIOHE MITPUILIA.

OnbIThI, JEMOHCTPUPYIOLIME 3aBUCUMOCTh JAaBJEHUS BO3JyXa OT €ro
00BbEMa 1 HarpeBaHUs WIH OXJIAXKIACHUS.

[IpoBepka runoTe3sl JIMHEHHON 3aBUCUMOCTH JIJTUHBI CTOJIOMKA KUAKOCTH
B TEPMOMETPUYECKON TpyOKe OT TeMIIepaTypshl.

HaGntoneHne u3MEHEHUsT BHYTPEHHEH OSHEpruu Tella B pe3yibTare
TeIUIonepeaui U padoThl BHEITHUX CHJL.

UccnenoBanue siBiIeHUs TEMIOOOMEHA IMPU CMEIIMBAHUM XOJOJHON H
ropstue BOJIBL.

OnpeneneHne  KOJWYECTBA  TEILIOTHI, IIOJYYEHHONO BOAOW  IpHU
TEII000MEHE C HarpeThIM METAJUIMYECKUM LMJIMHIPOM.

Onpenenenne yaenbHON TEMIIOEMKOCTH BEIIECTBA.

Hccnenosanue npouecca UCIapeHus.

OnpeneneHre OTHOCUTEIBHOM BIAXKHOCTH BO3yXa.

Omnpenenenre yaeapHON TEIUIOTHI IUIABJICHUS JIbJA.

Pazges 7. DinekTpuvecKkue ¥ MAarHUTHbIE SIBJICHHS.

Onextpuszanys Ten. JlBa poma 3IJIEKTpUYECKUX 3apsfoB. BiaumopeilicrBue
3apsOKEHHBIX  Tell. 3akoH KyrnoHa (3aBUCMMOCTh CWJIBI  B3aUMOJEHCTBUSA
3apsKEHHBIX TEJ OT BEJIMYUHBI 3apsII0B U PACCTOSIHUS MEXKY TEJIAMH).
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Onektpuueckoe mnoje. Hanpsk€HHOCTh 3iekTpudeckoro mnoiist. IlpuHnum
CYNEpIIO3UILIMH SJIEKTPUUECKUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE).

Hocutenu snekTpuyeckux 3apsoB. DJIEMEHTAPHbBIA JICKTPUUECKHUM 3apsi.
Crpoenne aroma. IIpOBOIHMKM W JOUINEKTPUKU. 3aKOH  COXPAaHEHUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS DJIIEKTPUYECKOrO TOKA.
HNctounuku mMOCTOSHHOTO TOKa. JIEMCTBUSI AIEKTPUUYECKOro TOKa (TEIJIOBOE,
XUMHUYECKOE, MAarHUTHOE). DIEKTPUUECKUN TOK B JKUJIKOCTSIX U Ta3ax.

Onektpuueckass uenb. Cuwia Toka.  DJEKTPUUECKOE  HAIMpsHKEHUE.
ConpoTuBiieHHE TMPOBOJIHUKA. Y AEILHOE COMPOTHUBJICHHE BemiecTBa. 3akoH Oma
1u1s yuacTtka nenu. [locnenoBarenbHoe U napaJuieIbHOE COEIMHEHUE TPOBOJHUKOB.

PaGora ® MOIIHOCTH 3JIEKTpUYECKoro Toka. 3akoH JDxoymns—JIeHna.
DNeKTpUYECKHUe UEeNu U MOTPeOUTEN 3EKTpUIECKOr 3Hepruu B ObITy. KopoTkoe
3aMBIKaHHUE.

[ToctostnabIe MarHuThL. B3anmoaencTBre MOCTOSHHBIX MATHUTOB. MarHutHoe
nosie. MarautHoe mosie 3eMJIM M €ro 3HA4eHWe Uil KU3HM Ha 3emiie. OnbIT
Opcrena. MarouTHOeE MoJi€ 3JIEKTPUUYECKOTO ToKa. [[puMeHeHne 31eKTpOMaruuToB
B TEXHUKE. J[€ICTBME MArHUTHOTO MOJISI HA MPOBOJIHUK C TOKOM. DJIEKTPOABUTATEIIb
IIOCTOSSHHOTO  TOKa. lcnonb30BaHHWE DJEKTPOJABUIaTeNed B  TEXHHUYECKHUX
YCTPOMCTBAxX U HA TPAHCIIOPTE.

Onbitel @apanes. SABneHue 3J1eKTpOMarHuTHOM MHAYKUuM. [TpaBuiio Jlenna.
DIIEKTPOTE€HEPaTOP. Crnoco0bl ITOJTYYEHHUSI ANEKTPUYECKOU DHEPI'UH.
DJIEKTPOCTAHIIMU HAa BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTUH.

Jemoncmpayuu.

DIIEKTpU3aLMs TEN.
JIBa poJia 3JIEKTPUUECKUX 3apsiI0B U B3aUMOJICUCTBHUE 3aPSHKEHHBIX TEIL.
Y CTpONCTBO U AENCTBUE JIIEKTPOCKOIIA.
DIIeKTpOCTaTUUECKAs] MHAYKIIUSL.
3aKOH COXpAaHEHUS AIEKTPUUECKUX 3aPsJIOB.
[IpoBOOHUKH U IUDIIEKTPUKH.
MoienupoBaHue CUIOBBIX JIMHUN 3JIEKTPUUECKOTO MOJIS.
HcTouHnKM TOCTOSSHHOTO TOKA.
JIeWCTBHS DNEKTPUIECKOTO TOKA.

. DNEKTPUYECKUI TOK B KUJKOCTH.

. I'a30BbIl paszpsn.

W N ok~

[ S N
N ~» O

. I3MepeHune cuibl TOKa aMIepMeTPOM.

. I3MepeHune 3JIeKTpUYECKOro HAPSKEHUST BOJIBTMETPOM.
. Peocrar u marasuH COIpPOTUBIICHUN.

. B3aumoneicTBre MOCTOSHHBIX MAarHUTOB.

[ ™ N
v M W
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16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

MoaenupoBaHHE€ HEBO3MOKHOCTH PA3JICIICHUS TTOJFOCOB MArHUTA.
MoienupoBaHr€ MarHUTHBIX MOJIEHA MOCTOSTHHBIX MarHUTOB.
OnbiT Dpcrena.

MarauTHoe noje TokKa. DJICKTPOMArHuT.

JlericTBME MarHUTHOTO TIOJI HA MPOBOJHUK C TOKOM.
DJIEKTPOJBUTATEND TOCTOSTHHOTO TOKA.

HccnenoBanue siBi€HUS JIEKTPOMATHUTHOW UHAYKIIMH.

Onbitel Dapapes.

3aBUCHUMOCTh HAMNpPABJICHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBUM €ro
BO3HUKHOBCHHSI.

DJIEKTPOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnwie pabomul u onvimol.

1.

AN

10.
11.

12.

13.

14.

15.

16.

OnbITel MO HAOMIONCHUIO AJICKTPU3AIMU Tel WHAYKIUMEH U TpHu
CONIPUKOCHOBEHUH.

Uccnenoanne neWCTBUS DIIEKTPUUYECKOrO IO HA MPOBOAHUKH U
TUDIEKTPUKHU.

CoOopka u npoBepka pabOThI AIEKTPUIECKON LIETH MOCTOSTHHOTO TOKA.
N3mepeHue u peryirpoBaHue CUIIbI TOKA.

N3Mepenue u peryinpoBaHUe HANPSKEHUS.

UccnenoBanne 3aBUCUMOCTH CUJIBI TOKA, UAYIIETO YEpPE3 pPE3UCTOP, OT
CONPOTUBRJICHUS PE3UCTOPA U HAMPSIKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPHUPYIOIIHE 3aBUCUMOCTD ANEKTPUYECKOTrO
CONPOTHUBJICHUS MPOBOAHUKA OT €ro JJUHBI, IUIOLIAAUA MONEPEYHOTO
CEUYEeHUs U MaTepHaa.

[IpoBepka mpaBuia CIOXKEHUS HANPSKEHUN MOpPHU MOCIEAOBATEIbHOM
COEMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBwiia AJis CUIbl TOKa MPU NapaUIeTIbHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenne pabOThHI IEKTPUUECKOI0 TOKA, UIYILEr0 Yepe3 PE3UCTOP.
OnpeneneHre MOIIHOCTH  AJIEKTPUYECKOTO TOKA, BBLACISIEMON Ha
pe3ucrope.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MAYLIErO YEpe3 JaMIOuKy, OT
HaIpsHKEHUS Ha HEH.

Onpenenenue KII/] HarpeBaTensi.

HccnenoBanre MarHuTHOTO B3aUMO/JICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3ydeHune MarHuTHOTO MOJISl TOCTOSIHHBIX MArHUTOB MPU UX 00bEIUHEHUHN
U pa3/elICHUN.

UccnenoBanne neicTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPETIKY.
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17. ONbITHI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIbI  B3aUMOJEHCTBUS
KATYILIKHU C TOKOM U MAarHUTa OT CUJIbI TOKA Y HAPABJIEHUS TOKA B KaTyLIKE.

18. I3yueHue AeiCTBUS MAarHUTHOTO TOJIsl HA TPOBOJAHUK C TOKOM.

19. KoHcTpyupoBanue 1 u3ydeHue padoThl 3J1€KTPOABUTATEIIS.

20. U3mepenue KII/] anekTpoaBUraTeibHOM yCTaHOBKH.

21. OnbBITBI TIO HKCCIEIOBAHUIO SIBICHUSI JJEKTPOMAarHUTHOW WHAYKIWH:
MCCIICIOBAHUE HW3MEHEHUM 3HAYEHHMS W HAMNpPaBICHUS WHIYKIIMOHHOIO

TOKa.
9 KUIIACC

Pa3znen 8. Mexanuveckue siBJIeHUsI.

Mexannueckoe JaBwkeHME. MareprnanbHas Touka. Cucrema OTCYETA.
OTHOCHUTENIBHOCTh MEXAHMYECKOT0 JBHWKEHHUSA. PaBHOMEpHOE NpPSIMOJIMHEWHOE
nBrxkeHue. HepaBHoMepHOE NpsMoiauHEHOE nBMKeHUE. CpenHsst 1 MTHOBEHHAs
CKOpOCTb TeJjla IIPY HEPAaBHOMEPHOM JIBHIKCHUU.

VYckopenue. PaBHOyckopeHHOe TMpsiMOiMHEHHOe naBrkeHue. (CBoOoaHOE
nageHue. OnsITel [anuies.

PaBHOMepHOE ABMkeHHE 1O OKpyxHOcTH. Ilepuoa u vacrora oOpamieHwus.
JInHelHas U yriaoBas CKOPOCTU. LIEeHTpOCTpeMUTENIBHOE YCKOPEHHUE.

[Tepsoiit 3axkoH HeroroHa. Bropon 3akoH Herorona. Tpernii 3akoH Herotona.
[IprHIMI CynepnoO3ULIAN CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHusl: cuiia TPEHUS CKOJIbKEHHUS, CHIIa
TPEHUs IOKOs1, IPYTUe BUIBI TPEHUS.

Cuna TsOKECTH M 3aKOH BCEMHUPHOIO TATOTEHUS. YCKOpEHHE CBOOOJHOIO
nageHus. J[Bwxenne mianer Bokpyr Connua. [lepBas kocmuyeckass CKOpPOCTb.
HeBecomocTs u neperpysku.

PaBHOBecue matepuanbHON TOukH. AOCONIOTHO TBEpPIOE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3aAKPETUIEHHON OChIO BpalleHusi. MoMeHT cuibl. LIeHTp TsxecTH.

Nmnynsc tena. M3MeHenne mMirynbca. MIMmynsc cuiibl. 3aKOH COXpaHEHUs
UMITyJIbca. PeakTHBHOE NBUKEHHUE.

Mexannueckass pabota W MOIIHOCTh. PaboTa cui TSKeCcTH, yHpyrocT,
TpeHus. CBsA3b 3HEpruu u padotel. [loTeHnnanbpHast YHEPrus Tena, MOAHATOrO Hajl
IIOBEPXHOCTHIO 3eMiM. [loTeHInanpHas sHeprus ckaTtoi npyxuHel. Kunetnueckas
sHeprus. Teopema O KMHETUYECKOW SHEPrUU. 3aKOH COXPAHECHMS MEXAHUYECKOU
SHEPIUu.

Jemoncmpayuu.

1. HaOmroneHne MeXaHMUYECKOTO JIBUYKEHUS Tella OTHOCUTEIBHO Pa3HbIX TEl

OTCYETA.
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AN

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

CpaBHeHue TyTed M TPACKTOPUM JBHXKEHHUS OJIHOTO W TOrO K€ Tena
OTHOCHUTEJILHO Pa3HbIX TEJI OTCUETA.

M3mepenne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JIBHKEHUSL.
Hccnenoanne npu3HAKOB PAaBHOYCKOPEHHOTO IBUKEHUS.

Haburoienue ABM>KEHUS TeNa Mo OKPY>KHOCTH.

Habintoienne MexaHn4ecKkux sIBJICHUH, MPOUCXOIALINX B CUCTEME OTCUETA
«Tenexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JBUKEHUH OTHOCUTEIBHO
KaOuHeTa (PU3UKU.

3aBUCUMOCTbh YCKOpPEHHUS Tela OT MAacChl Te€la W JACHCTBYIOIIEH HAa HEro
CHJIBI.

HaGutoieHue paBeHcTBa CUIT TPU B3aUMOJIEHCTBUU TEJL.

M3meHeHne Beca Tena Mpu yCKOPEHHOM JBHKEHUH.

[Iepemaua uMIynbca npy B3anMOJECUCTBUU TEI.

[IpeoOpazoBanms SHEPTUH MPU B3aUMOICHUCTBUU TEIL.

CoxpaHeHHe UMITyJIbCa IIPU HEYIIPYTOM B3aUMOJEHCTBHUH.

CoxpaHeHHe UMITyJIbca IPU a0COIOTHO YIPYTOM B3aUMOAECHCTBUU.
Habnronenue peakTHBHOTO JBUKEHUS.

CoxpaHeHHe MEXaHUYECKON IHEPTrUU PU CBOOOAHOM IaJIEHUU.
CoxpaHeHHe MEXaHUYECKOW SHEPTUHU NPU JBUKEHUU Tea Mo AEHCTBUEM
IPYKUHBI.

Jlabopamopnwie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTa I pasroHa W JAIBHEHUIIIEr0 PaBHOMEPHOTO
JBYDKEHUS TIAPUKA WA TETIEKKU.

Onpenenenue cpeaHell CKOPOCTH CKOJIBKEHHUS Opycka WM JIBMKCHHS
IIapuKa 1o HaKJIOHHOM IIOCKOCTH.

OmpeneneHre yCKOPEHHUS Telda NPH PAaBHOYCKOPCHHOM JIBMDKCHHH TIO
HaKJIOHHOM IIOCKOCTH.

UccnenoBanmne 3aBUCHUMOCTH TMYTH OT BPEMEHH IPU PaBHOYCKOPECHHOM
JBIDKCHUHU 03 HauyaJlbHOW CKOPOCTH.

[IpoBepka ruUIMOTE3BI: €CIM TPU PABHOYCKOPEHHOM JBIDKCHUH 0€3
HAYaJIbHOW CKOPOCTH IIYTH OTHOCATCS KakK ps HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIHNE MPOMEXKYTKH BPEMEHH OJJUHAKOBEHI.

UccnenoBanne 3aBUCUMOCTH CHJIBI TPEHUS CKOJBKEHUS OT CHIIBI
HOPMAaJIbHOTO JaBJICHUS.

Onpenenenue ko3phuiirieHTa TPEHUS CKOJIbXKECHHUS.

Onpenenenne KECTKOCTH NPYKHUHBI.

Omnpenenenre pabOTHI CUIIBI TPSHUS MPYU PABHOMEPHOM JABUKEHUU TEJIa TI0
TOPU30HTAIIBHON IMOBEPXHOCTH.
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10. Onpenenenue pabOTBl CHJIBI  YNPYrOCTH TMpU HOIBEME Tpy3a C
UCIOJIb30BAaHUEM HEIMOABUKHOTO U MOABUKHOTO OJIOKOB.

11. 3ydeHue 3aKkoHa COXpaHEHUS YIHEPTHUH.

Paznen 9. Mexannueckue KoJieOaHUSA U BOJIHBI.

KonebartenbHoe asuxenne. OCHOBHbIE XapaKTEPUCTUKU KOJIeOaHUN: epHo/,
4acToTa, aMIUIUTyJa. MaTeMaTuuecKuil U NpyKUHHBIN MasTHUKH. [IpeBpaieHue
SHEPTUH MpH KosieOaTeTbHOM JIBMKCHHUH.

3aryxatomue — koneOanus.  BwiHyxkzaeHHble — KojeOaHus.  Pe3oHaHc.
Mexannueckue BoaHbl. (CBoiicTBa MexaHWYecKux BOJH. [IpojonibHbBIE H
HonepeyHble  BOJHBL. [[nMHA BOJHBI M CKOPOCTh €€  pacIpOCTPaHEHUS.
MexaHnuecKkue BOJHBI B TBEPJIOM TEJE, CEHCMUYECKUE BOJTHBI.

3Byk. I'poMKOCTh 3Byka M BbicoTa TOoHa. OTpaxeHue 3Byka. Mudpa3Byk u
yIBTPa3BYK.

Jemoncmpayuu.

1. HaOmronmenne kojie0aHuii Tel IIOA AEHUCTBUEM CHJIBI TSDKECTA W CHIIBI
YIPYTOCTH.

Habntonenue xonebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.
Habmroienne BeIHYKIEHHBIX KOJIEOaHUI 1 pe30HAHCA.
PacnpocTpaneHnne npoioiabHBIX ¥ NONEPEYHBIX BOJH (Ha MOJEIIN).
HaGnronenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
. AKyCTHYECKHI pE30HAHC.
ﬂaﬁopamopubte pabomul u onvimol.
1. OmpeneneHue 4YacTOoThl M NEpUoJa KoieOaHM MaTeMaTHU4ecKOro
MasTHUKA.

2. OmpeneneHue 4acTOThl U EPHOJIa KOJIeOaHHM MPy>KMHHOTO MasTHUKA.

3. HccnenoBanue 3aBUCHUMOCTH NEpHOJIa KOieOaHU MOABEIIEHHOTO K HUTH

rpy3a OT JJIMHBI HUTH.
4. HccnenoBaHre 3aBUCUMOCTH IepUOAa KOJI€OaHU PYKUHHOTO MasTHHKA
OT Macchl Ipy3a.

5. [IpoBepka HE3aBUCUMOCTH MEpHO/a KOJIeOaHHUM rpy3a, MOABEIIEHHOTO K
HUTH, OT Macchl rpysa.

6. OmBITBI, JAEMOHCTPUPYIOIIME  3aBHCHUMOCTh Tepuoaa  KoJebaHui
IPYKUHHOTO MasiTHUKA OT Macchl rpy3a U )KECTKOCTH MPYKUHBI.

7. U3mepenue yckopeHusi CBOOOIHOTO MaJCHUSI.

Pasznes 10. D1eKTpOMArHuTHOE 1MOJI€ U JIEKTPOMATHUTHBIE BOJIHBI.

OJIEKTPOMarHUTHOE  TOJIE.  OJJEKTPOMAarHuTHele  BOJIHBL.  CBOMCTBa
AJIEKTPOMArHUTHBIX BOJH. Illkama snekTpoMarHUTHBIX BOJIH. Mcmonb3oBaHue
JIEKTPOMAarHUTHBIX BOJIH JIJISl COTOBOM CBSI3H.

oA N
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DnekTpoMaruuTHas npupoga cera. CkopocTh cBeTa. BoiiHOBBIE CBOMCTBa
CBETA.

Jemoncmpayuu.

1. CBoOMCTBa 3JIEKTPOMAarHUTHBIX BOJIH.

2. BoJIHOBBIE CBOWCTBA CBETA.

Jlabopamopnuie pabomul u onvimol.

1. M3yyeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBI0O MOOHIBHOIO

TenedoHa.
Pa3nen 11. CBeToBbIe IBJICHHUS.
JlyueBas  mogmenp  cBera.  Mcrounuku — cBera.  IIpsmonuHeirHoe

pacnpoctpanenue csera. 3atmeHus Connna u JIyHel. Otpaxenue cera. Ilnockoe
3epKayio. 3aKOH OTPaKEHHUS CBETA.

[Ipenomnenue cBera. 3akoH mnpenomieHus cBera. [lomHoe BHyTpeHHEE
oTpakeHue cBeTa. VCronb30BaHWE TIOJHOTO BHYTPEHHErO OTPaXXEHUs B
ONTHYECKUX CBETOBOJAX.

JIunza. Xop mydeil B auH3e. OnTuueckas cucreMa (oToarmnapara, MUKpOCKOIa
u Teneckomna. ['1a3 kak ontuyeckas cucreMma. biM3opykocTs U 1adbHO30PKOCTb.

Paznoxkenue Oenoro cBera B crektp. OnbiTel Hblotona. Croxenue
CHEKTpaJbHBIX UBETOB. Jlucnepcus cBeTa.

Jemoncmpayuu.

[IpsimonuHeHOE pacIpOCTPaHEHUE CBETA.

OtpaxeHune cBeTa.

[Tonyuyenue n300pakeHni B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomiienue cpera.

OnTuyeckuii CBETOBOJL.

Xox mydeid B coOuparonieit JInHs3e.

XO0J Iy4yel B pacCEenBaIOIIEH JINH3E.

[Tonydenne n300paxeHnii ¢ TOMOIIIBIO JIUH3.

W o N ok~ e

[Tpunnun aeiicTBus hoToanmnapara, MUKpPOCKOIIA U TEJIECKOTA.

10. Moensb riasa.

11. Paznoxxenue 6eoro cBera B CeKTp.

12. [Tommy4yenue 6emoro cBETa MPH CIOKCHUH CBETAa Pa3HBIX I[BETOB.

Jlabopamopnuie pabomul u onvimol.

1. HccnenoBaHnue 3aBMCHUMOCTU yTJIa OTPa)XEHHsSI CBETOBOTO Jiydya OT yrIJja
naJieHuUs.

2. W3yueHue xapaKTepUCTUK U300paKeHUS TIPEAMETA B IJIOCKOM 3€pKalie.
Uccnenoanne 3aBUCUMOCTH yTiia MIPEJIOMIICHHS] CBETOBOIO Jyda OT yria
NaJICHUS Ha TPAHUILIE «BO3LYX—CTEKIIO».

4. TlomyueHue n300paKeHUH C TOMOIIBIO COOMPAIOIICH JTUH3BI.
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5. Ompenenenrie POKYCHOTO PACCTOSTHUSI U ONTUYECKOU CHJIBI COOMPAOIICH
JIVH3BIL.

6. OMBITHI 1O PA3IOKEHUIO OEJIOr0 CBETA B CIIEKTP.

7. OmBITHl IO BOCHPUATHIO I[BETa MPEAMETOB MPU UX HAOIIOICHUHU Yepe3
I[BETOBbIE (DUIIHTPHI.

Pa3znea 12. KBanroBble AIBJICHUS.

Omneitel Pe3epdopna u mianerapHas mojenb aroma. Monens aroma bopa.
Hcenyckanne u nornomenre cBera aroMoM. KBaHTHI. JIMHENYaThIE CIEKTPHI.

PannoaktuBHOCTh. Alnb(da, Oeta- U ramma-uzinydeHus. CTpOeHHE aTOMHOTO
saapa. Hyknonnas wmogzens aromHoro sngpa. HM3zoromsl.  PagnoakTtuBHBIE
npeBpauieHus. [lepron monypacmnana aTOMHBIX SIEP.

SnepHble peakuuu. 3aKOHBI COXPAaHEHMS 3apsiAOBOIO M MAacCOBOIO YHUCEIL.
DOHeprusi CBsI3W aTOMHBIX saep. CBs3p Macchl W dHEpruu. Peakuum cuHTE3a u
nenenus saep. Ucrounuku sneprun CostHIa U 3BE3 .

Snepnas sHepreruka. JleMCTBHUS pPagWOAKTUBHBIX M3JIYYCHUW Ha KUBBIC
OpraHU3MBI.

Jemoncmpayuu.

1. CHEKTphI U3IIYUYECHUS U MOTJIOUIECHHUS.

2. CnexTpsl pa3IMYHbIX Ta30B.

3. CmekTp Bomopoa.

4. HaOmonenue TpekoB B kamepe Buibcona.

5. PabGota cuéTunka HOHU3HPYIOLIUX U3ITYUYEHUH.

6. Peructpanus u3nydeHus: IPUPOIHBIX MUHEPATIOB U IPOTYKTOB.

Jlabopamopnuie pabomul u onvimol.

1. HaGnroneHue CIUIONIHBIX U IMHEWYATHIX CIIEKTPOB U3ITyUYECHHUS.

2. HccrnenoBaHne TPEKOB: M3MEPEHUE SHEPTHMM YACTHUIBI 10 TOPMO3HOMY

nyTH (1o gpotorpadusam).

3. U3mepenue pagnoakTuBHOTO (POHA.

IHoBTOPHUTEIBLHO-00001IAOIN A MOTYJIb.

[ToBTOpUTENHEHO-00001IAIOIINI MOTYJIb MPEAHA3HAYEH U CUCTeMaTH3alun
1 0000IIIEHUS TPEIMETHOTO COJIEPKAHUS U OTBITA IESITEILHOCTH, MPUOOPETEHHOTO
Opu KM3YYEHUM BCETO Kypca (DU3UKH, a TaKXKe JJIsi MOJATOTOBKA K OCHOBHOMY
roCyJIapCTBEHHOMY JK3aMeHY I10 (pu3HMKe IS 00YydJaroIuXcs, BBIOPABIIUX 3TOT
y4eOHBII MpeaMer.

[Ipu nu3ydyeHun TaHHOTO MOAYJISI PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIbI
NEATEeIbHOCTH, HA OCHOBE KOTOPBIX 00€CTIEYMBACTCS JOCTHKEHUE MPEIMETHBIX U
METANpeJMETHBIX  IUIAHUPYEMBIX  pe3yJabTaTOB  OOydeHus, (GopMupyercs
€CTECTBCHHOHAYy4YHass IPaMOTHOCTb: OCBOCHHME HAYyYHBIX METOJOB HMCCIIEIOBAHUSA
SIBIICHUA TPUPOABl M TEXHUKH, OBJAJCHUE YMEHUAMH OOBACHATH (pU3myeckue
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SIBJICHUs, NPUMEHsA IIOJIy4EHHbIE 3HAHWs, pellarb 3aJadyd, B TOM YHUCIIE
Ka4EeCTBEHHBIE U DKCIIEPUMEHTAJIbHBIE.

[IpyHUMIIHANBHO JESITEIIbHOCTHBIN XapaKTep JAHHOTO pas3jielia peaau3yeTcs
3a cu€r TOro, 4To OOydYarolluMecs BBIMOJHSIOT 3aJaHusi, B KOTOPBIX UM
IpeIaracTes:

HA OCHOBE TIOJIYYEHHBIX 3HAHUM pacro3HaBaTh M HAYyYHO OOBACHSITH
dbu3uYecKue SBJICHUS B OKPY’Karolel MPUPOJI€ U MOBCEIHEBHON KU3HU;

WCII0JIb30BaTh HAYUHbIE METO/bI UCCIAEAOBAHUS (PU3UUECKUX SBICHUN, B TOM
YHUCIIE U1 IPOBEPKU TUIIOTE3 U MOJIYUYEHUSI TEOPETUYECKUX BBIBOJIOB;

OOBSCHATh HAyYHBIE OCHOBBI HanbOJEe BaXXHBIX JOCTHUKEHUN COBPEMEHHBIX
TEXHOJIOTUH, HAIIPUMEDP, IPAKTUYECKOTO UCITOIb30BaHUS PAa3IMYHbIX NCTOYHUKOB
SHEPTUM Ha OCHOBE 3aKOHA IPEBPALCHUA U COXPAHEHUS BCEX U3BECTHBIX BUIOB
DHEPTUMU.
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IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUMSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOTI'O OBIIIET'O OBPA3OBAHMUA

N3ydenune ¢u3uKu HA YpOBHE OCHOBHOTO 001Iero oOpa3oBaHUs HAIPABJICHO

Ha JOCTHKEHHE JIMYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX

pe3yIbTaTOB.

B pesynbTare uzydueHus Gu3MKu Ha ypOBHE OCHOBHOT'O 00IIIET0 00pa3oBaHUs

y oOydarorerocss OyayT copMUPOBAHBI CICAYIONTNE JTUIHOCTHBIE PE3yJIbTATHl B

YacTu:

1) MaTpMoOTHYECKOr0 BOCIIMTAHUSA:

* - [IPOSIBJICHUE UHTEpEca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUNCKOMN
(bu3HYECKON HayKH;

e - [IEHHOCTHOE OTHOUICHHE K JOCTHKEHUSIM POCCUUCKUX YUEHBIX-(U3UKOB;

e 2) rpaKIaHCKOr0 M TyXOBHO-HPABCTBEHHOI0 BOCTIMTAHUSA:

e - TOTOBHOCTb K aKTUBHOMY YUYacCTHIO B OOCY>KJIEHUH OOIIECTBEHHO 3HAYMMbBIX U
TUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUUYECKUM MPUMEHEHUEM JTOCTHUXKEHUN
bu3uKy;

e - OCO3HAaHHE BAXHOCTU MOPAIBHO-3TUYECKUX MPHUHIIUIIOB B JIESITEIbHOCTH
YUYE€HOTO;

e 3)3CTEeTUYeCKOro BOCIIMTAHMSA:

e - BOCHPHUATHE 3CTETHMUYECKUX KAYECTB (PU3NYECKOM HayKH: €€ TapMOHUYHOIO
MOCTPOEHUS, CTPOIOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

* 4) IEHHOCTH HAYYHOTO IMO3HAHUA:

e - OCO3HAHHME IIEHHOCTH (PU3MYECKOM HAyKHM KaK MOIIHOTO HHCTPYyMEHTa
[I03HAHWUSI MUPA, OCHOBBI Pa3BUTHUS TEXHOJOI'MM, BaXKHEUILEH COCTaBIIAIOLICH
KYJbTYPBI;

e - pa3BUTHE HAy4YHOU JOOO3HATEILHOCTH, MHTEpPEca K HCCIEI0BATEIbCKON
NeSITENIbHOCTH;

e 5) (¢opmMupoBaHusi  KYJbTYpPbl 3A0pPOBbSI M  3MOLHMOHAJBLHOIO
0J1aromoJry4ms:

e - OCO3HaHUE LIEHHOCTH Oe30macHOro oOpas3a JKHW3HM B COBPEMEHHOM

TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH TIPAaBWJI OE30MaCHOTO TIOBEICHHS Ha
TpaHCIIOpPTE, Ha JIOpOrax, C AJIEKTPUUECKUM U TEIUIOBBIM 000pYy/IOBaHUEM B
JIOMAITHUX YCIIOBUSIX;

e - c(opMUPOBAHHOCTH HaBbIKa pedieKCcun, MPU3HAHUE CBOETO MpaBa Ha OIINOKY
Y TAKOT0 K€ MpaBa y APYroro 4eioBeKa;

e 6) TPYA0BOr0 BOCIIUTAHUSA:
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e - AKTMBHOE y4YacTHE B pPCIICHHH NPAKTHUYECCKUX 3aJad (B paMKaX CEMbH,
oOpa3oBaTeIbHONM  OpraHM3alluM, ToOpojia, Kpas) TEXHOJOTUUECKOH U
COIMAIbHOM HAMPaBJICHHOCTH, TPEOYIOIIUX B TOM UKCIIe U (PU3NUECKUX 3HAHU;

* - UHTEPEC K MPAKTUYECKOMY M3YUCHHIO MPOdeCcCHil, CBA3aHHBIX C PUBUKOM;

e 7)3K0JOrM4e€CKOro BOCIIMTAHUS

e - OpUCHTAIUMS Ha NMPUMEHEHHE (PU3MUECKUX 3HAHUU JUIS pPEIICHHUsS 3aaa4d B
o0JlacTU OKpY’Kalolllel Cpeabl, IUIAHUPOBAHUS IIOCTYNKOB W OIICHKH HUX
BO3MOJKHBIX MTOCJEACTBUM JIJIsl OKPY>KAIOIIEH Cpe/Ibl;

e - OCO3HAHUE TJIO0ATBHOTO XapaKTepa IKOJOTUYECKUX MPOOJIeM M IMyTel uxX

pElICHUS;

e 8) ajanTanuu K M3MEHSIIOUIUMCS YCJOBHSIM COUMAJIbLHON W NPHUPOTHOM
cpeabl:

e - MOTPEOHOCTh BO B3aWMOJECUCTBUU TIPU BBINOJHEHUU WCCIIEAOBAaHUN U
MPOCKTOB (DM3UYECKOW HAMPABICHHOCTH, OTKPHITOCTH OIBITY W 3HAHHUIM
JIPYTHUX;

e - TIOBBIICHHE YPOBHA CBOECM KOMIIETEHTHOCTH 4Yepe3 MPaKTUYECKYIO
JIeSITEIbHOCTD;

e - MOTPeOHOCTH B (POPMUPOBAHNHU HOBBIX 3HAHUU, B TOM YHCIE (DOPMYITHPOBATH
UJIeU, OHSTHUS, TUIIOTE3bI O GPUBNYECKUX OOBEKTAX U SIBICHUSAX;

e - 0CO3HaHHUE Ae(UIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEN B 00JIacTU
busuKy;

e - [UIAHUPOBAHUE CBOETO PAa3BUTHUS B IPUOOPETEHUH HOBBIX (DU3NUECKUX 3HAHM;

e - CTPEMJICHUE aHAJIM3HPOBATH U BBISBJISATH B3aUMOCBS3H IPUPOBI, 00IIECTBA U
HKOHOMHUKH, B TOM YHUCJIE C UCTOIb30BAaHUEM (PU3NUECKUX 3HAHUM;

e - OICHKAa CBOMX JCUCTBUH C YYETOM BIIMSHUSA Ha OKPYXKAIOILIYyI Cpeny,
BO3MOYHBIX TJI00QJIbHBIX MOCIEACTBUH.

METAIIPEIMETHBIE PE3YJIBTATBI

B pe3ynbrare ocBoeHUs IpOrpaMMBbl 10 (PU3KKE HAa YPOBHE OCHOBHOTO OOIIIETO
oOpazoBanmsi y oOydaromierocss OyayT chOpMHUPOBaHBI MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIIUE TIO3HABATEILHBIC YHUBEPCAIbHBIC yUeOHBIC CHCTBHS,
KOMMYHUKATHBHBIC  yHUBEpPCAJIbHBIC  Y4eOHBIC  JCHCTBHUSA,  PETYJISATHBHBIC
yHUBEpCAIbHBIC YICOHbIC TCHCTBUS.

Ilo3HaBaTe/IbHbIEe YHUBEPCAJIbHbIE YUeOHbIe 1eiicTBUS

ba3oBble Jiornueckue aeicTBUA:
e BBIBIATh U XapaKTEPU30BaTh CYIIECTBEHHbIE IIPU3HAKU OOBEKTOB
(s1BEHMIN);
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yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(PUKAIIUUA, OCHOBAHMS TS
000011IeHNS U CpaBHEHUS,

BBISIBIISITh 3aKOHOMEPHOCTH W MTPOTUBOPEYHS B pacCMaTPUBAEMbIX (pakTax,
JAHHBIX U HAOJFOICHUSIX, OTHOCSIINUXCS K (PH3NIECKUM SIBIICHHSIM;
BBISIBIISITh TIPUYUHHO-CJICICTBEHHBIC CBSI3M TMPU H3YYCHHH (DU3NIECKUX
SIBIICHUH W MPOIIECCOB, JIeJaTh BHIBOJABI C MCIIOH30BAHUEM JIEAYKTHBHBIX
Y WHIYKTUBHBIX YMO3aKIIFOUCHHH, BBIJIBUTATh THIIOTE3bl O B3aHMOCBS3SX
(bU3UYECKUX BEJIMYUH;

CaMOCTOSITEIIEHO BRIOUPATh CIIOCO0 penieHus y9eOHON (GU3HIECKOM 3a/1auu
(cpaBHEHHE HECKOJIbKMX BapHAHTOB pelIieHusi, BBIOOp Hambosee
MOJTXOJISIIIETO C YUETOM CaMOCTOSITEIPHO BBIICJICHHBIX KPUTEPHEB).

ba3oBble uccienoBarebCKue 1eCTBUA:

WCIIOJIB30BATh BOTIPOCKHI KaK MCCIIE0BATEIIbCKUN HHCTPYMEHT TTO3HAHMS,
MIPOBOJUTH 1O CAMOCTOSITEIHHO COCTABIICHHOMY TIJIaHY OIIBIT, HECJIOKHBIN
bu3HUeCcKuil IKCIIEPUMEHT, HEOOJIBIIOE HUCCIEAOBAHHE (PU3UUECKOTO
SIBIICHUS;

OIICHMBATh Ha TMPUMEHUMOCTh M  JOCTOBEPHOCTh HH(OPMAIHIO,
MIOJTYYCHHYIO B XOJI€ CCIICIOBAHUS MU SKCIIEPUMEHTA;

CaMOCTOSTENbHO (OPMYITHPOBATH 0OOOIICHHS W BBHIBOJBI MO pe3yIbTaTaM
IPOBEIEHHOTO HAOIIOICHUS, OIBITA, UCCIICIOBAHHS,

IPOTHO3UPOBATh  BO3MOXKHOE JaJIbHEWIee pa3BHTHE  (DU3NICCKUX
MIPOIIECCOB, & TAK)KE BBIIBUTATH MPEATIONOKEHHS 00 X Pa3BUTHU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ nndopmanueii:

IPUMEHATh Pa3jIMyYHbIE METO/bI, MHCTPYMEHTBI U 3aIpPOChl MIPU MOUCKE U
orOope MHGOPMAIMK WIM JAHHBIX C YYETOM MPEIIOKEHHON ydeOHOU
dbu3nYecKoil 3a1a4u;

aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh M MHTEPIPETUPOBATH MH(POPMAIUIO
Pa3IMYHbIX BUIOB U (JOPM IpEICTaBICHMUS;

CaMOCTOSITENIbHO  BBIOMpaTh ONTHUMaJbHYH (OpMy MpEICTaBICHUS
uHpoOpMalMl W WUIIOCTPUPOBATH pelIaeMble 3aJadd  HECIOKHBIMU
CXeMaMH, IuarpaMMaMu, HHOU TpadUKoi U X KOMOMHALIUAMHU.

KoMMyHUKATHBHBbIE YHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS:

B XOJC OOCYXXICHHUS Y4eOHOro MarepHuaia, pe3yJIbTaToB JIa0OpaTOPHBIX
paboT ¥ MPOSKTOB 3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOH TEMbI U
BBICKA3bIBaTh HJCH, HAIICJICHHBIE Ha PEIICHUWE 3aJadd W MOAJACpKaHUE
0J1arokeaTeIbHOCTH OOIICHUS,

COTIOCTABJISATh CBOW CYXKJCHHS C CYXICHHSIMH JIPYTHMX YYaCTHHKOB
Jauanora, OOHapy»KUBaTh Pa3IMIUE M CXOJACTBO IMO3HIIHH;
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BbIpaXKaTh CBOIO TOUKY 3pEHHS B YCTHBIX M MUCbMEHHBIX TEKCTaX;
nyOJIMYHO NPEACTABISATh PE3YIbTAThl BBIIIOJHEHHOIO (PU3NYECKOTO OIBITA
(3KCnepUMeHTa, UCCIEOBaHUS, IPOEKTA);

MOHUMATh M UCIIOJIF30BaTh MPEUMYIIIECTBA KOMAHIHOW U MHIUBUIYaIbHOU
paboTHI IPU PEIICHUN KOHKPETHOM (PU3NUIECKON TTPOOIEMBI;

IPUHUMATh LI€JIM COBMECTHON NIEATENbHOCTH, OPraHU30BBIBATH JEUCTBUS
no e€ JOCTHXKEHHMIO: paclpelesTh pPOJu, OOCYXJIaTh Mpolecchl U
pe3yNbTaThl COBMECTHOM paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOJIEH;
BBITMIOJIHATH CBOIO YacTh PabOTHI, TOCTUrasi KAYECTBEHHOTO pe3yibTara o
CBOEMY HalpaBJICHUIO U KOOPJUHHUPYS CBOU JAEUCTBUSA C IPYTUMH YICHAMU
KOMaH/1bl;

OIICHWBATh KAa4€CTBO CBOETO BKJIAJa B OOMIMIA MPOAYKT MO KPUTEPHSIM,
CaMOCTOSITENIEHO CPOPMYTUPOBAHHBIM YIaCTHUKAMU B3aHMOJICHCTBHSL.

PerynsiTuBHbBIE YHMBepcaJbHbIe YieOHbIe NeiCTBUSA

Camoopranusanus:

BBISIBJISITH TIPOOJIEMBI B JKM3HEHHBIX M YYEOHBIX CHUTYyAIHsIX, TPEOYIOIINX
JUTSI perieHusT (PU3UICCKUX 3HAHUM;

OPHUCHTHUPOBAThCS B  PA3IUYHBIX TOAXOJaX TMPUHATHS  pENICHUN
(MHIUBUAYaIbHOE, TPUHATHE PENICHUS B TPYIIIE, MPUHITHE PEIICHHMA
TPYTIIOH);

CaMOCTOSITENIbHO COCTaBIISATh AITOPUTM pellieHusT (pr3ndecKoi 3a1auu Win
IUTaHa HMCCIEAOBAaHUSA C YYETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEHTUPOBATH IIPeIIaracMbie BApUAHTHI PEIICHUMH;
JienaTh BHIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬂMOKOHTpOJ’Ib, AMOIHMOHAJIbHbIN HHTEJJIEKT:

JlaBaTh aJICKBaTHYIO OLIEHKY CUTYalluu U MpeJjiarath rjiaH e€ N3MEeHEHHUS;
OOBACHATH NPUYMHBI  JOCTHXKEHHSI  (HEAOCTHUIXKEHHUs) pe3yJbTaToB
JeSITeNIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OIBITY;

BHOCUTH KOPPEKTHBBI B ACATENBHOCTH (B TOM 4YMCIIE B XOJ BBIIIOJHEHUS
(u3MYeCKOro UCCIEJOBaHMS WM IPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENBCTB, W3MEHUBLIUXCS CHUTYyallMil, YCTaHOBJIEHHBIX OLIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3YJIbTaTa LEIH U YCIOBHSIM;

CTaBUTh ce0s1 HA MECTO JPYroOro 4ejJoBeKa B X0JI€ CIIopa WU IUCKYCCUU Ha
HAy4YHYIO TEMY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY JPYTOro;
PU3HABATH CBOE MPaBO Ha OMIMOKY MpU pelieHuu (PU3NYECKUX 3a/1ay Uiu
B YTBEPKJICHUAX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO JPYroro.
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INPEAMETHBIE PE3YJIBTATDBI

K xoHily o0yuenust B 7 kjacce npeIMETHbIE Pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHME W  XUMHUYECKHE  SIBJICHHS,
HAOJII0ICHUE, JKCIEPUMEHT, MOJENb, TUIOTE3a, €AUHUIBI (PU3NUECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbleé COCTOSIHUS BellecTBa (TBEpIOE,
KUJKOE, Ta3000pa3HOE), MEXaHMYECKOE [IBIOKEHUE (paBHOMEPHOE,
HEpaBHOMEPHOE, MPSMOJIMHEHHOE), TPAaeKTOpUs, pPaBHOJACHCTBYIOILAs
cuna,  gedopmanus  (ympyras, — IUIaCTUYEeCKasl),  HEBECOMOCTb,
COOONIAIOUIUECS COCY/IBI;

paznuuath siBieHus (auddysus, TEIOBOE ABUKEHUE YaCTHI] BELIECTBA,
paBHOMEpPHOE  JIBIKEHHE, HEpaBHOMEPHOE  JBHKEHHE, HHEpIHs,
B3aMMOJICHCTBHE TeEJ, paBHOBECUE TBEPIBIX TEN C 3aKPEIUIEHHOM OChIO
BpalleHUs, epeada JaBaeHusl TBEPABIMU TEIAMHU, KUIKOCTIMU U ra3ami,
aTMOc(pepHOE [aBJICHUE, IUJIABaHWE TeJ, NPEBPALICHUS MEXaHUYECKOU
SHEPIrUH) MO ONMUCAHHUIO WX XapPAaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBIICHUE;

pacro3HaBaTh MPOSIBJICHHE HW3YYEHHBIX (U3UYECKUX SBICHUUA B
OKpY’KalollleM MHpe, B TOM uHclie (u3ndyeckue SBICHUS B MPUPOJE:
MPUMEPHI JIBMKCHHUS C Pa3IUIHBIMH CKOPOCTSIMHU B JKHBOW W HEXKUBOU
npupoje, ACUCTBUE CHJIBI TPEHUS B TPUPOJE W TEXHUKE, BIIHSHUE
aTMOC(EpHOTO JIaBJICHUS Ha >KHUBOW OpraHu3M, IJIABaHUE PhIO, phluaru B
TeJe 4YeJIOBeKa, MPU 3TOM NEPEBOAUTH MPAKTUUYECKYIO 33/layy B yueOHYIO,
BBIJICJISITh CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKK) (PUBHYECKUX SBJICHUM;
OMHCHIBATh U3yUEHHBIE CBOMCTBA TN U (U3NUYECKUE SBICHHS, UCIOIb3YS
¢uznyeckue BeIMYMHbBI (Macca, 00bEM, TUIOTHOCTD BEIIECTBA, BPEMsl, ITyTh,
CKOPOCTb, CPEIIHSAS CKOPOCTb, CHJIa YNPYTOCTH, CUJIAa TSXKECTH, BEC TeJa,
cuJia TpeHusl, AaBjieHue (TBEPAOIo Tela, )KUJKOCTH, ra3a), BbITAIKUBAIOIIAs
cuia, MexaHudeckass paboTa, MOIIHOCTh, IJIEYO CHJIBI, MOMEHT CHIIbI,
KOO(POUIUEHT TOJE3HOTO JACHCTBUS MEXaHM3MOB, KHHETUYECKas U
NOTCHIIMAIbHAST JHEPTHsi), TpPH ONHUCAHWUU TPABHIBHO TPAKTOBAThH
(bu3HYeCKUil CMBICIT UCIIOJIB3YEMbIX BEJTUYHMH, UX 0003HAYEHUS U €UHUIIBI
GU3NYECKUX BEIWYMH, HAXOIUTh (OPMYIBI, CBS3BIBAIONINE JTaHHYIO
¢u3NYECKyI0 BENUYHHY C JAPYTUMHU BEIWYHMHAMH, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEHN (PU3NUECKUX BETUUNH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBICHUS U MPOIECCHI,
UCIIOJIb3Ysl TIpaBuia CIOXKEHUs Cuil (BAOJIb OAHOW MpsMoii), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUIO paBHOBEcHUs phiyara (0Joka),
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«30JI0TO€ IPAaBWJIO» MEXAHUKHM, 3aKOH COXPaHEHUs MEXAHUYECKOU
BHEPrUM, NpPU 3TOM JaBaThb CJIOBECHYIO (OPMYJIUPOBKY 3aKOHa U
3aIMCHIBATh €M0 MATEMATHYECKOE BBIPAKEHUE;

OOBACHATH (PU3UYECKUE SIBJICHUS, MPOLIECCHl U CBOMCTBA TEJ, B TOM YUCIIE
U B KOHTEKCTE CHUTyalUud M[PAKTUKOOPUEHTUPOBAHHOIO XapaKTepa:
BBISIBJISITh IIPUYUHHO-CJICACTBEHHBIE CBSI3U, CTPOUTH OOBsSCHEHUE U3 1-2
JIOTUYECKUX IIaroB ¢ OMOpoil Ha 1-2 M3y4eHHBIX CBOWCTBA (PU3MUYECKUX
SBJICHUM, (PU3NUECKUX 3aKOHA MM 3aKOHOMEPHOCTH;

pemarh pacu€THele 3aJadyd B |—2 JEWCTBHUS, HCHOJIb3Yysd 3aKOHBI U
(dopMyIibl, CBsI3bIBAOLIME (DU3MUECKHE BEJIMYMHBI: Ha OCHOBE aHajIu3a
YCIJIOBUS 33/1a4yl 3aIUCBIBATh KPATKOE YCJIOBHUE, MOJICTABIATh (PU3NUECKUE
BEMYUHBI B (DOPMYJIBI U TMPOBOJUTH PACUYETHI, HAXOAUTH CIPABOYHBIE
JaHHBIE, HEOOXOIUMBIE JJI1 pEUICHUs 3a/1ay, OLIEHUBATh PEATHUCTHYHOCTh
NOJTy4YeHHOM (PU3NUECKON BEIHUNHBI,

pacrno3HaBaTh MpoOJEeMbl, KOTOpPbIE MOXKHO PpELIUTh MpPU MOMOIIU
(u3NYECKUX METOAOB, B OIMCAHUM UCCIIE0BAHUS BbIIEIATh IPOBEPSIEMOE
IPEANOiI0KEeHNE (TUIIOTE3Y ), pa3IndaTh U UHTEPIPETUPOBATH MOTYUYECHHBIN
pe3ynbTaT, HaXOAUTh OLIMOKM B XOJ€ OIbITa, J€JaTh BBIBOABI MO €r0
pe3yibTaTam;

OPOBOAUTH OMNBITHl MO HAOMIOACHUIO (PU3MYECKUX SIBICHUA WIH
(bu3HUecKuX CBOMCTB Tel: (HOPMYIUPOBATH IPOBEPSAEMbIE MPEATION0KECHHUS,
coOHpaTh YCTaHOBKY U3 MPEMI0KEHHOI0 000PYI0BaHUs, 3alUChIBATh X0
ombITa U (HOPMYITHPOBATH BHIBOBL;

BBINIOJIHATD MPSMbBIE W3MEPEHMSI PACCTOSHUSA, BPEMEHHM, MAacChl TeJa,
o0béMa, CHUJIBI M TEMIIEpaTypbl C HCIOJb30BAaHUEM aHAJIOTOBBIX U
nu(QpOBBIX MPUOOPOB, 3aMUCHIBATH I[IOKAa3aHUS MPUOOPOB C YUETOM
3aJJaHHOM a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHUN;

IPOBOJNUTDH MCCIEAOBAHNE 3aBUCUMOCTH OJHOM (PU3HUECKON BETUYUHBI OT
JIPYrol € HCIOIB30BAHUEM IMPSMBIX HM3MEPEHUM (3aBUCHUMOCTH IIyTH
PAaBHOMEPHO ABMXKYILErOCs TENA OT BPEMEHU JIBUKECHHUSI TENA, CUIIBI TPEHUS
CKOJIBKEHHUSI OT Beca Tella, KauyecTBa OOpabOTKM MOBEPXHOCTEH Tel U
HE3aBUCHUMOCTH CHWJIBI TPEHMS OT IUIOIIAAN CONPHUKOCHOBEHHMS TEII, CHIIbI
YOPYTOCTH OT YUIMHEHHS NPYXKUHBI, BBHITAIKUBAIOIIEH CHIIBI OT 00BEMA
NOTPYKEHHON 4acTH TeJIa ¥ OT IJIOTHOCTHU KUAKOCTH, €€ HE3aBUCUMOCTH
OT IJIOTHOCTHU TeJa, OT IIyOUHBI, HA KOTOPYIO MOTPYKEHO TEJO, YCIOBUN
IUIaBaHUsl TEJ, YCJIOBUU paBHOBECHs pblyara U OJOKOB), Y4acTBOBaTh B
IUIAHUPOBAHUM Y4YEOHOrO MCCIEIOBaHUS, COOUpaThb YCTAHOBKY U
BBIMOJIHATh W3MEPEHUs, Clenysl MPEeAOKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJIYYEHHOM 3aBUCUMOCTH (DU3MUYECKUX BEIUYHMH B BUJE
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MPEAJIOKEHHBIX TaOMUIl U TpaUKOB, JENaTh BBIBOJBI MO pe3yjibTaTam
UCCJIeIOBAaHNUS;

NPOBOJNTHh KOCBEHHBIC HU3MEpEeHHs (PU3MYECKHX BEIMYUH (IJIOTHOCTH
BEIIECTBA )KUJIKOCTH U TBEPAOTO TeJa, CHJIa TPEHHSI CKOJIbKEHUS, TaBICHHE
BO3/lyXa, BBITAJIKHUBAIOUIasl cHja, JCHCTBYIOIIas Ha TMOTPYKEHHOE B
KUIAKOCTh  TeNo, KOIDPUIMEHT TMOJEe3HOTO  JEUCTBUS  MPOCTHIX
MEXaHU3MOB), CIEIysl TPEIOKCHHOW WHCTPYKUIMU: TMPH BBHIMOJTHCHUN
U3MEpPEHUl CcoOMpaTh JKCIEPUMEHTAIbHYIO YCTAaHOBKY W BBIYUCIATH
3HA4YCHUE NUCKOMOU BEJIMYHUHBI;

coOmro1aTh MpaBuUiia TEXHUKHA 0€30MaCHOCTH MPpHU paboTe ¢ 1abopaTOpHBIM
000opyI0BaHUEM;

yKa3bIBaTh TPUHIUIBI JCHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BECHI, TEPMOMETpP, JMHAMOMETpP, COOOINAIOIIMECS COCYAbl, OapoMerp,
phIUar, MOJABUKHBIN W HETIOJABUKHBIM 010K, HAKJIOHHAS TIOCKOCTH;
XapaKTepu30BaTh MPUHIUMBI JACWCTBUA HU3YYEHHBIX HNPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOM Ha MX omnucaHus (B TOM YHUCIE:
NOJIINITHAKN, YCTPOWCTBO BOOIMPOBOJAA, THUIPABIMYECKUN Ipecc,
MaHOMETp, BEICOTOMEP, OPIIHEBON HACOC, apEOMETP), UCTIONB3Ys 3HAHUS
0 CBOMCTBaxX (M3MUECKUX SIBJICHUN U HEOOXOAMMBbIC (PU3NUECKHE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOIUTH  MpUMEpPbl  (HAXOAWTh  WHGOPMALMIO O  MPUMEpax)
NPAaKTHYECKOTO HCIOJB30BaHUs (DU3MUECKUX 3HAHWW B TOBCEIHEBHOU
KHU3HU I obecriedeHus: 0€30MacHOCTH MPH OOpaIleHUH C MPUOOpamMu u
TEXHUYECKUMHU YCTPONCTBAMU, COXPAHEHHUS 310POBbs U COOJIIOICHUSI HOPM
HKOJIOTHYECKOTO TIOBEICHHS B OKPYXKAIOIIEH Cpelie;

OCYLIECTBJISATh OTOOp HCTOYHUKOB HHpopMauuu B HMHTepHere B
COOTBETCTBHUH C 33J]aHHBIM MTOMCKOBBIM 3aIPOCOM, HA OCHOBE UMEIOIITUXCS
3HAHUM © TyTEM CPaBHEHHUS PA3IMYHBIX HCTOYHHUKOB BBIJETISATH
UHpOpMAIMIO, KOTOpas SIBISIETCS MNPOTHUBOPEYMBONM WIM MOXKET OBIThH
HEJ0CTOBEPHOM;

UCTIONB30BaTh MPH BBHIMOJTHEHUN YYEOHBIX 3a/laHUi HAyYHO-TIOMYJISPHYIO
JAUTEpaTypy (HPU3HUECKOTO COACPIKAHUS, CIIPABOYHBIE MAaTEPUAJIbl, PECYpPCHI
cetu HuTepHer, BiajgeTb MNpuUEMaMH KOHCIEKTUPOBAaHUS TEKCTa,
npeoOpa3zoBaHus UH(POPMAIIUU U3 OJHOM 3HAKOBON CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MUChbMEHHBIC M YCTHBIE COOOINEHHUS Ha
OCHOBE 2—3 MCTOYHUKOB WMH(pOpManuu (HU3MIecKOro CoAepKaHus, B TOM
qHCclie MyOJINYHO JIeJaTh KpaTKHue COOOICHHS O pe3ybTaTaX MPOSKTOB WU
y4eOHBIX HCCIEeI0BAaHUM, MIPU 3TOM T'PAaMOTHO HCIIOJIb30BAaTh M3yYEHHBIH
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MOHSATUMHBIA ammapar Kypca (H3UKH, COMPOBOXIATh BBICTYIUICHUE
MPE3CHTALIUEN;

IpU BBITIOJTHEHUU YYEOHBIX MPOEKTOB M MCCJIEAOBAHUN pacrpeessiTh
00SI3aHHOCTH B TPYIINE B COOTBETCTBUU C IOCTABJICHHBIMU 3aJa4yaMu,
CJICIUTh 3a BBIIIOJHEHHEM IUIaHAa JEHUCTBHM, aJeKBAaTHO OIICHUBATh
COOCTBEHHBIM  BKJAJ B  JEATCIBbHOCTh  TIPYNIbI,  BBICTPAWBATH
KOMMYHHUKATUBHOE B3aUMOJICUCTBUE, YUUTHIBAS MHEHUE OKPYKAIOIIUX.

K xoniy oOydenus B 8 kJiacce npeMeTHbIE pe3yJbTaThl HA 0A30BOM ypOBHE
JOJHKHBI OTpakaTh CHOPMUPOBAHHOCTH Y O0YUaAIOIIUXCS YMEHHI:

UCIIOJIB30BaTh NOHATHA: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JIBUKCHUE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSIHUS BEILIECTBA, KPUCTAJUIMYECKUE U
amop(dHble Tena, HACHIIIEHHBIM M HEHACHIUIEHHBIM Map, BIAXHOCTb
BO3/lyXa, TEMIEpaTypa, BHYTPEHHSs DJHEpPrus, TEIUIOBOW JBHUIaTellb,
AJIIEMEHTAPHBIN NIEKTPUUYECKUM 3apsill, JIEKTPUUECKOE I0JIE, IPOBOIHUKU
U JUDJIEKTPUKH, IIOCTOSTHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE T10JIE;
pa3nuyath SIBJIECHUS (TEIUIOBOE pacIlUpeHHe U CXkKaTue, TeIolepeaaya,
TEIUIOBOE PABHOBECHE, CMAYMBAHHE, KANMJUISIPHBIEC SIBJICHUS, UCIIAPEHHUE,
KOHJIEHCAlusl, IJIaBJI€HUE, KpUCTauIM3auus (OTBEpAECBAHUE), KHUIIEHHE,
Teronepeaada (TemIonpOBOHOCTB, KOHBEKIIUS, U3IIy4YECHHE),
IIEKTPU3ALUs TEJl, B3AUMOJCHCTBHUE 3apsI0B, JEHCTBHS AJIEKTPUYECKOrO
TOKAa, KOPOTKOE 3aMbIKaHHWE, B3aUMOIECHCTBUE MArHUTOB, JICHCTBUE
MarHUTHOTO TOJIsI HA TPOBOJHUK C TOKOM, AJIEKTPOMAarHUTHas MHAYKIIHS)
II0 OINMCAaHMID MX XAPAKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBJICHUE;

pacrno3HaBaThb MPOSIBICHUE HW3YYEHHBIX (PU3MYECKUX SIBICHUH B
OKpY’KalollleM MHpe, B TOM uHclie (pu3nyeckue SBICHHUS B MPUPOJE:
IIOBEPXHOCTHOE HATSDKEHHWE W KANWULIPHBIE SBICHHS B IPUPOJIE,
KpUCTaIbl B mpupoae, usinydyenue ConHua, 3amep3aHue BOJOEMOB,
MopcKkue 6pu3bl, 00pazoBaHUE pOChl, TYMaHa, UHEsl, CHETa, SJEKTPUUECKUE
SBJICHUSI B aTMoc(epe, 3JIEeKTPUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMJiu, Apend MoarCcoB, poJib MATHUTHOTO MOJIS 1S )KM3HU Ha 3eMJie,
NOJISIDHOE CHUSIHUE, IIPU ITOM IIEPEBOJMTH IPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIACIATh CYIIECTBEHHbIE CBOMCTBa (NMpHU3HAKU) (U3UYECKUX
SIBJICHU;

OMKCHIBATh U3YUYECHHbIE CBOMCTBA TeN U (U3UUECKHUE SIBJICHUS, UCIIONIb3YS
(du3nyuecKue BEIMUMHBI (TEMIEpaTypa, BHYTPEHHSISI SJHEPTHUsl, KOJIUYECTBO
TEIUIOTBI, YJEJIbHAs TEINIOEMKOCTh BEIIECTBA, YAENbHAs TEIUIOTA
IUIaBJICHUS, yJlelbHasl TEIJIoTa MapooOpa3oBaHus, yJeibHas TeIIoTa
CrOpaHHs TOIUIMBA, KO3(PPUIMEHT TOJE3HOTO JEHUCTBUS TEIIOBOM
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MAalIMHbl, OTHOCUTENIbHAS BJIAYKHOCTh BO3/1yXa, JJIEKTPUYECKHUM 3apsl, cuia
TOKa, DJEKTPUYECKOE HANpPSIKEHHUE, COMPOTUBJIECHUE MPOBOIHUKA,
y/eJIbHOE CONPOTUBJIEHUE BEIIECTBA, pa00Ta U MOLIHOCTb AJIEKTPUUECKOTO
TOKa), MpU OMNHCAHUU MPABWIBHO TPAKTOBaTh (PU3MUECKHI CMBICIT
UCIOJIb3YEMbIX BEITMUMH, 0003HAYEHUS U €UHUIIBI (PU3NUECKUX BETUYHH,
HaXOJUTh (HOPMYJIbI, CBSI3BIBAIOIIME JIAHHYIO (PU3UYECKYIO BEIMYUHY C
JPYTUMHU BEJIMYMHAMH, CTPOUTh TpadUKu H3YyUYEHHBIX 3aBUCUMOCTEH
(bU3UYECKUX BEJIMYUH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBICHUS U TPOIIECCHI,
UCIIOJIb3Ysl OCHOBHBIE IIOJIOXKEHUSI MOJIEKYJISIPHO-KUHETHUYECKOW TEOPUHU
CTPOEHHUS BEIIECTBA, MPUHIIMII CYNEPHO3UILIMU TMOJeH (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXPaHEHUs 3apsiaa, 3akoH OMa sl yyacTKa Ienu, 3aKOH
Jlxoyns—JIeHua, 3akKOH COXpaHEHUs! SHEPTUH, [IPU 3TOM J1aBaTh CIOBECHYIO
(bopMyIMPOBKY 3aKOHA U 3alMCHIBATh €T0 MaTEMaTHUECKOE BhIPAXKECHHE;
OOBSCHATh (U3NYECKHE MPOLECChl U CBOMCTBA TeJ, B TOM YHUCIE U B
KOHTEKCTE CHUTyalMil MPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBISBIATH
NPUYUHHOCIIECTBEHHBIE CBSI3U, CTPOUTh OOBICHEHHE U3 1—2 JOTHYECKUX
1aroB ¢ Omnopod Ha 1—2 M3y4EeHHBIX CBOMCTBA (PUBMUYECKHUX SIBICHH,
($u3nYeCKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEI;

pemath pacy€THbIE 3a7adyd B 2—3 JEHCTBUS, HCHOJb3Yys 3aKOHBI H
dbopMyIbl, CBs3bIBatONIME (PU3MYECKUE BEIMYMHBI: HAa OCHOBE aHAIM3a
YCIIOBHSI 3a/layd 3alMChIBaTh KPAaTKOE YCIOBHE, BBISBISATH HEIOCTATOK
JaHHBIX JJIS  pelIeHHWs 3a7aud, BBIOMpaTh 3aKOHBI W (OPMYIIBI,
HEOOXOJuMble Al €€ pelIeHHs, NPOBOAMTH pacu€Thl U CpPaBHUBATH
MOJIYYeHHOE 3HaUeHHE (PU3NYECKON BETUUHHBI C U3BECTHBIMU JTAHHBIMU;
pacno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXHO pEIIUTh MPU MOMOIIU
(U3HYECKUX METOAOB, HCIOIb3yS OMNHCAHUE MCCIIEJOBAaHUSA, BBIACIATH
IPOBEPAEMOE NPEAINOIOKEHNE, OLEHUBATh MPAaBWIBHOCTh MOpsAJIKa
IIPOBEJICHUSI HCCIIEOBAHUS, 1€JIaTh BEIBOJBL;

IPOBOJUTH OMbBITHI 1O HAOMIOACHUIO (U3MYECKUX SBICHUA  WIIU
(bu3HYEeCKUX CBOMCTB Tell (KamWJLUISIPHBIE SIBICHUS, 3aBUCUMOCTb J1aBJICHUS
BO3/lyXa OT €ro o0bEMa, TEMIEPATYPbl, CKOPOCTH MPOLIECCA OCTHIBAHUS U
HarpeBaHusi MPU H3IYUYCHUH OT LBETa H3Iy4arlieil (MOrIonarolei)
MOBEPXHOCTH, CKOPOCTh MCHAPEHUS BOJBI OT TEMIEPATypbl KUAKOCTU U
wiomaan €€ TOBEPXHOCTH, JJIEKTpHU3alUs Tel U B3aUMOJCHCTBUE
AIEKTPUUECKUX 3aps/ioB, B3aUMOJIEUCTBHE IOCTOSHHBIX MAarHUTOB,
BU3YyaJIM3allMsl MAarHUTHBIX TIOJIEW IOCTOSIHHBIX MAarHUTOB, JEWCTBUS
MarHUTHOTO MOJS Ha NPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBa DJIEKTPOJABUTATENI TIOCTOSHHOTO TOKa): (OpMyJIUpOBAThH
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IpoBepsieMble MPEANONI0KEHHs, COOMPAaTh YCTAHOBKY M3 MPEII0KEHHOTO
000pyI0BaHUs, OMTUCHIBATH XOJI OIBITA M (POPMYJIUPOBATH BHIBOJIBI;
BBITIOJIHATH MPSIMbIE H3MEPEHUS TEMIIEPATYPhl, OTHOCUTEIHHON BIaKHOCTU
BO3/yXa, CHUJbl TOKAa, HAMPSIKCHHS C WCIOJIb30BAHUEM aHAJIOTOBBIX
npuOOpoOB U JaTUYMKOB (PU3UYECKUX BEIUYHMH, CPaBHUBATH PE3YJbTaThl
U3MepeHuil ¢ yu€ToM 3aJaHHOM aOCOIIOTHOM MOTPEUTHOCTH;

IPOBOIUThH MCCIIEOBAHNE 3aBUCIMOCTH OJTHOM (DM3MUECKON BETUYHUHBI OT
Ipyrol C  WCHOJB30BAaHUEM TPSAMBIX H3MEpEeHUH  (3aBUCHMOCTH
COMPOTHUBIICHUSI TPOBOJHMKA OT €ro JUIMHBI, IUIOMAAH IONEPEeYHOro
CEUEHHUS U YIEJIbHOTO CONPOTHUBIICHUS BEILECTBA IPOBOJAHMKA, CHIIbI TOKA,
WAYIIEro 4Yepe3 TMPOBOAHMK, OT HANpsHKCHHWS Ha  IPOBOJIHUKE,
WCCIICJIOBAHNE TIOCJIEI0OBATEIbHOTO M TapajuIeIbHOTO  COSAMHEHUN
NPOBOJHUKOB): TUIAHUPOBATh WCCIIEJJOBAHUE, COOMpPATh YCTAHOBKY U
BBIMOJHATh M3MEPEHUs, CJlenysl MPEeAIoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yJIbTaThl MOJYYEHHOM 3aBUCMOCTH B BUJI€ TaOIUI] U rpaUKOB, AeTaTh
BBIBOJIBI 110 PE3yJIbTaTaM HCCIIEOBAHUS;

NPOBOJNTH KOCBEHHBIE W3MEpPEHHUS (HU3NYECKUX BeIWUMH (yIelbHas
TEIUIOEMKOCTh ~ BEIIECTBA, COINPOTUBICHUE MPOBOAHMKA, paboTa W
MOIIIHOCTh 3JIEKTPUYECKOr0 TOKa): IJIAaHHUPOBaTh W3MEPEHUs, cCOOMpaTh
AKCIIEPUMEHTAIBHYIO YCTaHOBKY, CIIEAYs MPEAJIOKEHHON WHCTPYKIHMHU, U
BBIUMCIISTH 3HAYCHNE BEJIMUMHBI,

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

XapaKTepu30BaTh MPUHIUNBl JACWCTBUS HU3YYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMOPON Ha WX OMHCAHUS (B TOM YHCIIE: CUCTEMa
OTOIUICHHUS TOMOB, TUTPOMETp, MTapoBasi TypOWHA, aMIIEpPMETp, BOJILTMETD,
CUETYMK JJIEKTPUUYECKOM DHEPTUHU, DIIEKTPOOCBETUTENBHBIE TPUOOPHI,
HarpeBaTeNIbHbIE  DJEKTPONpPHOOPHl  (IpUMEpBl),  DIEKTPHUECKUE
IPEIOXPAHUTENH, JICKTPOMArHUT, FIEKTPOABUTaTENb IIOCTOSIHHOTO TOKA),
UCTIONB3Ysl 3HAHUS O CBOWMCTBAX (PM3MYECKUX SIBICHUH U HEOOXOAUMBIE
¢duznyecKkre 3aKOHOMEPHOCTH;

pacmo3HaBaTh MPOCThIE TEXHUYECKUE YCTPOHCTBA M HW3MEPHUTEIbHBIC
npuOOpPHI IO CXEMaM U CXeMaTUYHBIM PUCYHKaM (KUIKOCTHBIN TEPMOMETD,
TEPMOC, TICUXPOMETP, TUTPOMETp, JABHUTraTelb BHYTPEHHETO CrOpaHWs,
DIIEKTPOCKOII, PEOCTaT), COCTABJIATH CXEMBbI JJCKTPUUECKUX IIeTe ¢
MIOCTIEIOBATEIBHBIM U MapalIeIbHBIM COSIMHEHHEM 3JIEMEHTOB, pa3inyas
yCIIOBHBIE 0003HAYCHHSI 3JIEMEHTOB AJIEKTPUUECKUX LICTICH;

OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  HHGOPMALMIO O  [pUMEpax)
NPaKTUYECKOTO HCIONb30BaHUS (U3NYECKUX 3HAHWH B IOBCEIHEBHOU
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KU3HU N1l obecrieueHust 0€30MacHOCTH MpU oOparieHnuu ¢ mpudopamu u
TEXHUYECKUMU YCTPONCTBAMU, COXPAHEHHUS 3J0POBBS U COOIOACHUS HOPM
HKOJIOTHYECKOTO TIOBEJICHUS B OKPYKAIOIIEH Cpeie;

OCYHIECTBIIATh TMOHWCK HWHPoOpManuu (U3MUECKOTO COJEp)KaHUs B
HuTepHeTe, Ha OCHOBE HWMEIOIIMXCA 3HAHUN H TyTEM CpPaBHEHUS
JOTIOJTHUTENBHBIX UICTOYHUKOB BBIJICNISITH HHPOPMALIUIO, KOTOPAs SIBIISIETCS
MIPOTUBOPEUYNBON MITH MOXKET OBITh HEJOCTOBEPHOI;

UCTIOJb30BaTh MPH BBHIMOJTHEHUN YYEOHBIX 3a/laHUi HAyYHO-TIOMYJISPHYIO
JAUTEpaTypy (HPU3HUECKOTO COACPIKAHUS, CIIPABOYHBIE MAaTEPUAJIbl, PECYpPCHI
cetu UMuTepHer, BnageTh mNpuéMaMM KOHCIIEKTUPOBAHMS  TEKCTa,
npeoOpa3zoBaHus HH(POPMAIIUU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC THCHMEHHBIE U KPATKHUE YCTHBIE COOOIICHMS,
0000mass uHPOpMAIIMI0O W3 HECKOIBKMX HCTOYHUKOB (PUBHUYECKOIO
coJiepKaHusl, B TOM YUCJIE ITyOJUIHO MPECTABISATh PE3YIbTaThl MPOSKTHOMN
WM UCCJIEI0BATENbCKOM ACSITENIBHOCTH, IPY 3TOM I'PAaMOTHO MCIIOJIb30BaTh
U3YYCHHBIM TOHSATUUHBIM amnmapaT Kypca (QU3MKH, CONPOBOXKAAThH
BBICTYIUIEHUE IIPE3CHTALEH;

IPU  BBITIOJTHEHUN YYEOHBIX TMPOEKTOB W HWCCICAOBAHUN (HU3UICCKUX
IPOLIECCOB paclpeiesiTh OOS3aHHOCTH B TpPYyNIEe B COOTBETCTBUHU C
MOCTABJICHHBIMU 3a/1a4aMH, CJICJAUTH 32 BBHITIOJHEHUEM IIJIaHA JACHCTBUN U
KOPpPEKTUPOBAaTh €ro, aJeKBaTHO OIICHWBATh COOCTBEHHBIN BKJIaa B
NEeSATENHHOCTD TPYIIIHI, BEICTPAUBaTh KOMMYHUKATHBHOE B3aMOJICHCTBUE,
MIPOSIBJISISI TOTOBHOCTH pa3peniaTh KOH(MIUKTHI.

K xoniy oOydenus B 9 kJiacce npeaMeTHbIE pe3yJbTaThl HA 0a30BOM ypOBHE
JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJb30BaTh TOHSTHS: CHUCTEMa OTcuéTa, MaTepualibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHWYECKOTO NBHXXEHUSA, Achopmanus
(ympyrasi, mnjaacThyeckasi), TpPEHUE, LEHTPOCTPEMUTEIbHOE YCKOPEHUE,
HEBECOMOCTh M TEPETpy3KH, HEHTP THKECTH, aOCONIOTHO TBEPIOE TEIO,
LEHTP TSHKECTH TBEPIOTO Tesa, paBHOBECHE, MEXaHUYECKUE KOJeOaHus U
BOJIHBI, 3BYK, HH(PA3BYK U yJIbTPa3BYK, JIEKTPOMAarHUTHBIC BOIHBI, IITKAJIA
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJHU30PYKOCTh U JadbHO30PKOCTb,
CHEKTPHI UCITyCKAaHUS U TIOTJIONICHMs, anbda, 0eTa- U raMMa-u3IIy4eHus,
U30TOTIIBI, SIZICPHAS] DHEPTETHKA;

pazinuarh SIBJIEHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJUHEHHOE
JBIDKCHUE, PaBHOYCKOPEHHOE TMPSIMOJIMHEHHOE JBUXKEHHE, CBOOOJHOE
NaJicHUE TeJl, PABHOMEPHOE JABUKEHUE MO OKPY>KHOCTH, B3aUMOJICHCTBUE
TeJ, PEaKTUBHOE BIDKEHUE, KoJieOaTeIbHOE NBIDKCHHE (3aTyXarolue U
BBIHY’KJICHHbIE KOJIeOaHUsI), PE30HAHC, BOJHOBOE ABMKEHUE, OTPAKEHUE
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3ByKa, NPSIMOJIMHEHHOE paclpOCTPAaHEHHUE, OTPAKCHHE U TMPEIIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, Pa3yioKeHHe OeJIoro CBETa B
CIIEKTP U  CIOXEHUE CIEeKTPAJIbHBIX IIBETOB, JIUCIEPCHUS CBETa,
€CTECTBEHHAsl PaJUOaKTUBHOCTh, BOSHUKHOBEHUE JMHEWYATOIrO CIIEKTpa
U3JIyYEHUS) 1O ONMHUCAHUIO0 UX XAPAKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIONINX JaHHOE (PU3UUYECKOE SBIICHUE;

pacro3HaBaTh MPOSBICHUE M3YYEHHBIX (PU3MUECKUX  SBJICHUM B
OKpy>XaroleM Mupe (B TOM YHCIEe (PU3HYECKUE SIBJICHUS B MPUPOJIE:
MPUIUBHI U OTJIUBBI, ABUXKEHUE Tu1aHeT COJIHEUHOUW CUCTEMBbI, PEaKTUBHOE
JIBW)KCHUE JKUBBIX OpPraHU3MOB, BOCHPHITUE 3BYKOB IKUBOTHBIMH,
3EMJIETPSICEHUE, CEMCMUYECKUE BOJHBI, I[yHAMH, 03XO, LBETa Te,
ONTUYECKHUE SBJICHUS] B TPHUPOJE, OMOJIOTUYECKOE JCHCTBUE BUIUMOTO,
yIbTPadUOIETOBOTO U PEHTTC€HOBCKOTO M3JIYyYEHHUH, €CTECTBEHHBIM
pPaaMOaKTUBHBIN (OH, KOCMHUYECKHE JIYyYd, DPAJUOAKTUBHOE H3ITyUCHUE
NPUPOJHBIX MHUHEpAJOB, JIEWCTBUE PAAUOAKTUBHBIX W3IYYEHUW Ha
OpraHu3M 4eJIOBEKa), MPH STOM IMEPEBOAUTH MPAKTHUECKYIO 3a7ady B
y4eOHYI0, BBIJICIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKH) (HU3UUECKUX
SIBJICHUIM;

OMHCHIBATh U3YYCHHBIC CBOMCTBA TEN U (M3UUECKUE SBICHUS, UCIIOIB3YS
dbusnueckue BeNWYUHBI (CpelHsAs W MIHOBEHHas CKOPOCTb Teja MpH
HEPAaBHOMEPHOM JIBIDKCHHH, YCKOpPEHHE, TepeMeIleHHe, MyTh, YIJIoBas
CKOpPOCTh, CHJIa TPEHHS, CWJIa YNPYrOCTH, CHUJa TKECTH, YCKOpPEHHUE
CBOOOJTHOTO TMAJIEHUs, BEC Tejla, HUMITYJIbC Tela, WMIYJIbC CHIIBI,
MexaHu4eckas paboTa M MOIIHOCTb, TOTCHIMAIbHAS DHEpPTus Tea,
MOAHATOTO HAJ MOBEPXHOCTHIO 3EMJIM, MMOTEHUUAJIbBHAS SHEPIrUsl CKAaTOU
NPYKUHBI, KHHETUYECKAs DHEPTUsI, TTOJIHASI MEXaHUUECKasl SHEPT s, TIEPUO/T
U 4acToTa KojeOaHuM, JJiHaA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA TOHA,
CKOpPOCTh CBETa, I[I0Ka3aTellb MPEJIOMIICHUS] Cpeibl), MpPU ONHCAHUU
MPaBUJIBHO TPAKTOBaTh (U3MUECKUH CMBICT MCIOIb3YEMbIX BEITUYHH,
0003HaueHUA W €JAUHMIIBI (U3UYECKUX BEJIWYUH, HAXOAUTH (DOPMYIIBI,
CBSI3BIBAIONIUE JIAHHYIO (PU3MUECKYIO0 BEIUYUHY C JAPYTUMU BEIUYMHAMU,
CTPOUTH TPaPUKN N3YUECHHBIX 3aBUCUMOCTEH (PU3HUECKUX BEITUINH;
XapaKTepU30BaTh CBOWCTBA TeJ, (PU3MYECKHUE SBICHUS U IPOIIECCHI,
UCIIONb3Yys 3aKOH COXPAHEHHUs SHEPryU, 3aKOH BCEMUPHOTO TATOTEHUS,
NPUHLUN CYNEPHO3UIIUA CHUJI, TPUHIMUII OTHOCUTEJIbHOCTH [ 'anmumes,
3aKOHbl HbIOTOHA, 3aKOH COXpAaHEHUS MUMITYJIbCA, 3aKOHBl OTPAXEHUS U
MPEJIOMIICHUS CBETA, 3aKOHBI COXPAHEHHUSI 3apsJ0OBOTO U MaCCOBOT'O YKCEI
P SIICPHBIX PEaKIUAX, MPU ITOM J1aBaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA U 3alIMChIBATh €T0 MaTEMaTUYECKOE BHIPAKEHHUE;
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OOBSACHATh (U3HYECKUE MPOLECChl U CBOMCTBA TeJ, B TOM YHUCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTHUPOBAHHOIO XapaKTepa: BBISABISTH
NPUYUHHO-CJIEICTBEHHbBIE CBSI3U, CTPOUTH OOBSCHEHHUE U3 2—3 JTOTUYECKUX
1IaroB € ONOpod Ha 2—3 U3y4YEHHBIX CBOMCTBA (PUBMYECKHUX SIBICHH,
bu3nYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEI;

peniaTh pacu€THbIE 3a/1a4d (ONUPAIOITUECS HA CUCTEMY U3 2—3 ypaBHEHHI),
UCIIOJIb3YsI 3aKOHBI U POPMYJIbI, CBSA3BIBAIOIINE (PU3NUECKHUE BEJIMUMHBI: HA
OCHOBE aHaJIM3a yCJIOBHS 3aJ1a4M 3aMHChIBATh KPATKOE YCIOBUE, BBISABIISTH
HEJIOCTAIOIINE WM U30bITOYHBIC JaHHbIE, BHIOMPATh 3aKOHBI U (POPMYIIBI,
HEOOXOJMMbIE JUISl pEIlEHUs, MPOBOJUTH pacu€Thl M  OLICHUBATH
PEATUCTUYHOCTD MOJIYYEHHOT0 3HAYCHUS (PU3HUECKON BEIMYUHBI,
pacmo3HaBaTh MPOOJEMBI, KOTOpPHIE MOXKHO PpEUIUTh TP MOMOIIH
(U3HYECKUX METOAOB, HCIIOJIb3ysl OMNHCAHUE MCCIIEJOBAaHUSA, BBIACIATH
IpOBEPSIEMOE  TPEINOJOKEHUE, OICHUBATh MPABWIBHOCTh IOPAJIKA
IOPOBEJCHUSI  HMCCIEJOBAHMS, JeNaTh BbIBOJABI, HMHTEPIPETUPOBATH
pe3yabTaThl HAOIIOACHUHN U OIBITOB;

NPOBOJANUTH OMBITHl MO HAOMIOACHUIO (PU3MYECKHX SBICHUNA WIH
(u3HYEeCKUX CBOMCTB Ten (M3ydyeHHE BTOpPOro 3akoHa HproToHa, 3akoHa
COXPAaHEHHUS SHEPrUuH, 3aBUCHUMOCTb MEpHOAa KOJEOAHWH MPYKUHHOTO
MasiTHUKa OT MAaccChl Tpy3a M >KECTKOCTU MPYKUHBI U HE3aBUCUMOCTb OT
aMIUTUTYJIbl MaJIBIX KOJIEOaHUH, TPSIMOJIMHEMHOE paclpOCTPAaHEHUE CBETA,
pa3nokeHue Oenoro CBera B CHEKTP, U3YyYEHUE CBOMCTB M300pa)K€HUs B
IJIOCKOM 3€pKajie M CBOWMCTB HM300pakeHUs MpeaMera B coOuparoien
JUH3€, HAOMIOJEHUE CIUIOIIHBIX U JIMHEHYaThIX CIEKTPOB HU3IYUYEHUS):
CaMOCTOSATENIbHO  COOMpaTh YCTaHOBKY M3 M30BITOYHOTO  Habopa
000pyI0BaHUsl, OMKUCHIBATH X0/ ONBITA U €r0 Pe3yIbTaThl, (HOPMYIUPOBATH
BEIBOJIBL;

IPOBOANUTH MPU HEOOXOAUMOCTH CEPUIO MPSIMBIX W3MEPEHUH, onpeaenss
CpelHee 3HAa4YeHHE U3MEpsIeMOM BeIMYMHBI ((POKYCHOE paccTOsHUE
cobuparomieid JIMH3bI), OOOCHOBBIBATH BHIOOp crHoco0a U3MEpEHUs
(M3MepUTENbHOTO Mprdopa);

NPOBOANTH HCCICAOBAHMWE 3aBUCHUMOCTEH (U3MUECKUX BEIUYHMH C
UCIOJIb30BaHUEM MPSMBIX U3MEPEHUN (3aBUCUMOCTD IIyTH OT BPEMEHHU IpHU
PAaBHOYCKOPEHHOM JIBIDKEHMHM 0€3 HadaJlbHOW CKOPOCTH, TNEepHoja
KOJIeOaHUI MaTeMaTHYeCKOrO0 MasTHUKA OT JUTMHBI HHUTH, 3aBUCUMOCTHU
yria OTpa)K€HUs CBETa OT yIJia MaJieHUus U yIJIa MPEJOMJIEHHS OT yria
NaJeHNs): TIUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSTENIbHO COOUpaTh
YCTaHOBKY, (PUKCHUpOBaTh pe3ysibTaThl MOJYYEHHOM 3aBUCHMOCTH
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bu3nUecKuX BEIMYMH B BUAE TAOIUIl U TpaQUKOB, JeJIaTh BBIBOJIBI IO
pe3yibTaTaM UCCIeI0BaHuUS;

NPOBOANTHh KOCBEHHBIE HW3MEpeHUs (U3NYECKUX BEIWYHH (CpemHss
CKOPOCTh U YCKOPEHHE TeJa IPU PaBHOYCKOPEHHOM JABM)KCHUHU, YCKOPEHHE
CBOOOJTHOTO TAaACHMS, >KECTKOCTh TMPYXKUHBI, KOIPPUIUEHT TPEHUS
CKOJIBKEHHS, MeXaHuueckass paboTa M MOIIHOCTh, YacTOTa U TIEPHOJ
KOJIeOAaHUI MaTeMaTH4YeCKOr0 W TPYKMHHOTO MAasTHUKOB, ONTHYECKas
cuiga coOuparomied JUH3BL, PaJUOAKTUBHBIN  (GOH): TJIAHUPOBATH
U3MEpEeHHsI, COOMpaTh HSKCHEPUMEHTAIBHYI0O YCTAHOBKY U BBINOJHATH
U3MEpEeHUs], CIeaysl MPEeIIOKEHHOW WHCTPYKLMHU, BBIUMCIATH 3HAUCHUE
BEJIMYMHBI U aHAJIM3UPOBATH MOTYUYEHHBIE PE3YyJIbTAThI C YUETOM 3aJJaHHOMN
IIOI'PEITHOCTH U3MEPEHUN;

coOJr01aTh NMpaBUiia TEXHUKHA O0€30MaCHOCTH MPpHU padboTe ¢ 1a00paTOPHBIM
000pyI0BaHUEM,;

pa3iauyaTh OCHOBHBIE NPHU3HAKUM M3YUYEHHBIX (QU3NYECKUX MOJENeH:
MaTepualibHasi TOYKa, a0CONIOTHO TBEPIOE TENO0, TOYEHUHBIA HCTOUYHHUK
CBeTa, JIy4, TOHKas JTNH3a, JIaHeTapHas MOENb aTOMa, HyKJIOHHAsI MOJIEIb
aTOMHOTO SIJIpa;

XapaKTepu30BaTh MPUHIUMNBl JAEWCTBUA HU3YUYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPONCTB C OMOpPOM HAa HMX oOmnucaHus (B TOM YHCIE:
CIUJIOMETp, NATYMKH TIOJIOKEHHUsS, PACCTOSHUS WM YCKOPEHHS, pPaKeTa,
9XOJOT, OYKH, TMepHucKom, ¢oToanmapar, ONTHYECKHE CBETOBOJBI,
CHEKTPOCKOM, JO3MMETp, KaMmepa Bunabcona), uCHonp3ys 3HaHHS O
CBOMCTBax (U3NUECKUX SBICHUW W HeoOxoaumble (HU3HUECKUE
3aKOHOMEPHOCTH;

UCTIONb30BaTh CXEMbI M CXEMaTHUHbIE PUCYHKH M3yUYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJIOTHMUYECKUX IPOIECCOB
OpU pPEUICHUH Yy4eOHO-MPAKTHUECKUX 3a/ay, ONTHYECKHUE CXEMBbl MIJis
NOCTPOEHUS U300paKEHHH B IJIOCKOM 3epKajie U coOuparomiei JuH3e;
OPUBOAUTH  NpUMEpPHl  (HAXOIUTh  HMH(OpMaAIMIO O  IpUMEpax)
MPAaKTHYECKOTO HCIONB30BaHUs (DU3MUECKUX 3HAHWW B TOBCEIHEBHOU
XKU3HU JJ1 oOecrieyeHus: 0€30MacHOCTH MPH OO0paIeHUH C MPUOOpamMu H
TEXHUYECKUMHU YCTPONUCTBAMU, COXPAHEHHUS 310POBbs U COOJIIOIEHUSI HOPM
HKOJIOTHYECKOTO TIOBEICHHS B OKPYXKAIOIIEH Cpelie;

OCYIIECTBIISATh TMOWCK WHPOpManuu (U3MUECKOTO COJEpKaHUs B
HuTepHeTe, caMOCTOATEIHHO (HOPMYIHPYs TOMCKOBBINA 3aMpoc, HAXOAHUTh
NyTH OMpeesieHUs] JOCTOBEPHOCTH MOJYyYEHHON MH(OpPMAIIMK Ha OCHOBE
UMEIOUINXCS 3HAHUN U IONOJTHUTENbHBIX UCTOYHUKOB,;

32



UCIOJIb30BaTh MPU BBHINOJIHEHUH Y4€OHBIX 3a/laHuil HAayYHO-TIOMYJISPHYIO
JAUTEpaTypy (PU3HUECKOT0 COAECPIKAHUS, CIIPAaBOYHbIE MAaTEPUaJIbl, PECYPCHI
cetu HMuTepHer, BnaaeTb MNpUEMaMH KOHCIEKTUPOBAHMS  TEKCTa,
npeoOpa3zoBaHus HH(POPMALUU U3 OJHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE MUCHMEHHBIE U YCTHBIE COOOILEHUS HA OCHOBE
UHGOpMAIllMU U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
nyOJMYHO MPEJICTABIATh PE3yIbTaThl MPOESKTHONW HIIM MCCIIEI0OBATEIHCKON
NEeSATEeNbHOCTH, TMPU O3TOM TPAMOTHO  HCIOJNb30BaTh  HM3yUYEHHBIN
NOHATUWHBIN ammapar HM3y4yaeMoro pasfena (PU3UKH U COMPOBOXKAATH
BBICTYIUICHHE IIpe3eHTalel ¢ y4éToM OcoOEHHOCTEeH ayAuTOpUu
CBEPCTHUKOB.
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TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
Kosaun4yecTBo 4acoB D1eKTPOHHBIE
Ne HaumeHoBaHue pa3ieioB U Kontpoasusie | TIpakTHueckue (undposbie)
n/m| TeM MPOrpaMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pasznen 1. ®dusuka u e€ posib B IO3HAHUHU OKPY KAKOLIEr0 MUpa
bu6nmnoreka [JOK
1.1 ®dusuka - HayKa 0 IPUPO/Ie 2
Y PHpOAL https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
1.2 dusznyueckne BeIMINHBI 2 1
https://m.edsoo.ru/7f416194
13 EcTtecTBeHHOHAYUYHBIH METOT 5 | bubnuorexa [IOK
' MO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [leppoHayabHbIe CBeJeHHUS] O CTPOEHUM BellecTBA
bubmuoreka [JOK
2.1 CtpoeHue BelecTa 1
TPOCHHUE BEMCCTR https://m.edsoo.ru/7f416194
27 JIBU>KeHuE U B3aUMOJICIICTBUE 5 1 bubmuoreka [JOK
' YaCTHUI] BELIECTBA https://m.edsoo.ru/7f416194
53 ArperatHble COCTOSIHUS ) bubnuorexa [JOK
' BEILIECTBA https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Pa3nea 3. /IBu:xkeHHe U B3auMo/ieilicTBUE TeJ
b K
3.1 Mexanuueckoe OBMKEHHE 3 nosmoreka O

https://m.edsoo.ru/7f416194
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bu6mmoreka [{OK

3.2 14 4
HCPIIIA, Macta, HIOTHOCTR https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
33 .B 14
Cra. Bzt cu https://m.edsoo.ru/7f416194
Hroro no pazneny 21

Pasnen 4. /laBiieHue TBEPABIX TeJl, :KUIKOCTEH U Ta30B

Hasnenue. [lepenaya

4.1 aBJICHUS TBEP/IBIMU TEJIAMHU 3 bromorexa OK
' A pA ’ https://m.edsoo.ru/7f416194
YKUJIKOCTSIMUA U Ta3aMU
bu6mmoreka [JOK
4.2 5
JlaBreHHe KHAKOCTH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
43 A 6
TMOC(EepHOE JTaBJICHHE https://m.edsoo.ru/7f416194
44 JlelicTBUE KUJIKOCTH U Ta3a HA 6 bu6mmoreka [IOK
' NOTpyKEHHOE B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro o pazneny 20
Pazgen 5. PaboTa 1 MOIIHOCTB. JHEPrust
bubnnoreka [IOK
5.1 Pa6 3
aboTa 1 MOMIHOCTD https://m.edsoo.ru/7f416194
b K
5.2 [IpocThie MexaHU3MBbI 6 nommorexa O
https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
. M 4
>3 CXQHITICCRAA SHEPTIA https://m.edsoo0.1u/7f416194
Hroro no pazneny 13
PesepBHOoe Bpemst 3
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OBILEE KOJIMYECTBO YACOB
I10 ITIPOT'PAMME

68

12
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8 KVIACC

KoanuyecTBO 4acos

DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3jie/ioB e I | MYS— (undposbie)
n/m | ¥ TeM NPOorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pasnen 1. TerioBble siBjieHUs
L1 CtpoeHue u CBOMCTBA 7 bu6nuoreka [IOK
' BECIIIECTBA https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 21 1 5
CTIOBRIE POHECCH https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3nes 2. DiieKkTpu4ecKHe M MATHUTHBIE SIBJICHHSA
DIIeKTpUYECKHE 3apsiibl.
P R bubmuoreka [JOK
2.1 3apsiKEHHbIE Tela U UX 7 1
. https://m.edsoo.ru/7f4181ce
B3aUMOJIEUCTBUE
27 IlocTosHEEII 19 5 7 bubmunorexa LIOK
' 3JIEKTPUYECKHUI TOK https://m.edsoo.ru/7f4181ce
bubmunorexa LIOK
2.3 M 7 1 1.5
ATHHTHBIC ABICHHA https://m.edsoo.ru/7f4181ce
24 DneKTpoOMarHuTHas 4 bu6mmoreka [JOK
' WHTy KIS https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHoe Bpems 3
OBUIEE KOJIMYECTBO
- 68 4 14.5

YACOB I10 ITPOTPAMME
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9 KJIACC

KoJsmn4yecTBo 4acoB D1eKTPOHHbIE
Ne HaumeHoBaHue pa3jie/ioB e I | MYS— (undposbie)
n/m | ¥ TeM NPOorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchbl
Paznen 1. Mexanuuyeckue siBJeHUsI
L1 MexaHn4ecKoe ABMKCHHE 10 1 bubnuorexa [JOK
' ¥ CIIOCOOBI €r0 OIUCAHMS https://m.edsoo.ru/7f41a4a6
. bub OK
1.2 B3aunmMonelictBue Ten 20 1 3 nommotexa L
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3aKOHbBI COXpAHEHUS 10 3
P https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Paznen 2. Mexannuyeckue Koje0aHus U BOJTHBI
but6mmoreka [IOK
2.1 MexaHndeckue KojieOaHus 7 3
https://m.edsoo.ru/7f41a4a6
27 MexaHn4eCKHe BOJTHBI. g 1 3 bubnuotexa [JOK
' 3BYyK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Paspnen 3. DieKTpoMarauTHOE M0JI€ U 3JIEKTPOMATHUTHbIE BOJIHBI
31 DIIEeKTPOMarHuTHOE TOJIE 1 6 ) bubmmoreka [JOK
' 3JIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6

Pa3znen 4. CBeToBbIe ABJICHUSA
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41 3aKOHBI PaCIPOCTPAHECHUS 6 ) bu6nmoreka [JOK
’ cBETA https://m.edsoo.ru/7f41a4a6
47 JIMH3BI ¥ oNTHYECKUE 6 3 bubnuoreka [JOK
' pUOOPHI https://m.edsoo.ru/7f41a4a6
43 Pa3znosxxenune 6emoro ceeta 3 ) but6mmoreka [IOK
' B CIIEKTP https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3pen 5. KBaHTOBLIE IBJICHUSA
Hcnyckanue u
5.1 TOTJIOIIEHUE CBETa 4 1 bubmorexa HOK
' - https://m.edsoo.ru/7f41a4a6
aTOMOM
bubnunoreka LIOK
2 1
> Crpoenne aToMHOro snpa 6 https://m.edsoo.ru/7f41a4a6
bubnuoreka [JOK
>3 FLnepHEIe peakiin ’ I https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pasnen 6. [loBTOopuTe1bHO-00001IaK0IIHIT MOAYJT
[ToBTOpEeHue u 060061IeHNE
6.1 CoJiepKaHus Kypca 9 2 bubmorexa HOK
’ Aep P https://m.edsoo.ru/7f41a4a6
¢dbusuku 3a 7-9 knacc
Uroro no pazneny 9
OBUIEE KOJIMYECTBO 102 7
YACOB I10 ITPOI'PAMME
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IHOYPOYHOE IIVTAHUPOBAHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

KoHnTpoJbHbIe

Bcero
padoThbI

IIpakTHYeckue
padoTbI

Jlara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

®u3uka — HayKa O MPUPOJIE.
SIBneHus mpupoasl.
duznuecKue sIBICHUs

Mexann4deckue, TeIIOBEIE,
3JIEKTPUYECKHUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBIICHUS

dusnuecKue BEIUUUHBI U UX
nu3MepeHue

Ypoxk-uccienoBaHue
"U3MepeHue TeMiepatypbl
IPU TTOMOIIH KUTKOCTHOTO
TEPMOMETPA U JAaTUUKA
TeMIepaTypbl”

Kaxk ¢wusuka u npyrue
€CTECTBEHHbIC HAYKU U3YUYalOT
IPUPOLY.
EcrecTBeHHOHAYUYHBIN METOJ
no3Hanusa. Onucanue
(bu3NIEeCKUX SBICHHM C
IIOMOIIIBIO MOJICICH

but6mmoreka [JOK
https://m.edsoo.ru/ff09f72a

YPOK—I/ICCHCHOBaHI/IC
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"IIpoBepka rumoTe3bl:
JTAJIBHOCTH MOJIETA [IAPHKA,
MYIIEHHOTO TOPU30HTAIIBHO,
TeM OOJIbIIIEe, YeM OOJIBIIIE
BbICOTA ITycKa"

Crtpoenue BemectBa. OMBITHI,

bu6moreka [JOK

7 OKa3bIBAIOIINE JUCKPETHOE
A HIHE AHCKp https://m.edsoo.ru/ff09fe0a
CTPOECHHUE BEIIECTBA
8 JIBHyKeHHe 4acTHIl BEIIeCTBA bubmmorexa OK
https://m.edsoo.ru/ff0a013e
VYpoxk-uccnenoanne «OIbITHI
9 10 HAOJIFOIEHUIO TEIUIOBOIO
pacIIMpeHUs Ta30B»
10 ArperaTHbl€ COCTOSIHUS
BEIICCTBA
B3aumocBs3p Mex Iy
CBOICTBaMH BEIIICCTB B
Pa3HbIX arperaTHbIX
11 COCTOSIHUSIX U UX bubmorexa HOK
https://m.edsoo.ru/ff0a0378
ATOMHOMOJIEKYJISIPHBIM
ctpoerneM. OcoOEHHOCTH
arperaTHbIX COCTOSTHUI BOJIbI
MexaHn4ecKoe JBHKCHHE.
12 PaBHOMEpHOE U bubmorexa HOK
p https://m.edsoo.ru/ff0a05¢c6
HEpPaBHOMEPHOE JIBU)KCHUE
13 CxopocTtb. Equnuiibt bubnuorexa [JOK
CKOPOCTH https://m.edsoo.ru/ff0a079¢
14 Pacuer myTtu 1 BpeMeHun bu6mmoreka [IOK
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JABUKCHU S

https://m.edsoo.ru/ff0a0ae4

15

WNuepuus. 3akoH UHEPLIMH.
BzaumopeiicTBue Tl Kak
MIPUYMHA U3MEHEHUS CKOPOCTH
JIBYKCHUS T

bubnuorexa [JOK
https://m.edsoo.ru/ff0a0c10

16

IInotHOCTE BemecTBa. Pacuer
macchel 1 00bema Telia o ero
IJIOTHOCTH

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

17

JlaGopaTtopHnas pabota
«OrmpeiesieHue MmIOTHOCTH
TBEP/IOTO TeNay

18

Pemmenue 3agad mo reme
"ITnoTHOCTE BemecTna"

bub6mmorexa [JOK
https://m.edsoo.ru/ff0al23c

19

Cuna xak xapakTepUCTHKa
B3aumojeiicteus Ten. Cuna
ynpyrocTu. 3akoH ['yka

20

JlaboparopHas paboTa
«M3y4yeHune 3aBUCUMOCTH
pactsbxeHus (nehopmariin)
IIPYKUHBI OT IPUIOKEHHON
CHITBD»

21

SBnenue Tarorenusa. Cuna
TSAXKCCTH

22

CBA3b MEXKy CUIION TSKECTH
Hu Maccoi Tena. Bec tena.
Pemenne 3amad mo Teme
"Cuna TsxecTn"

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

23

Cuna TspKecTH Ha IpyTrux

bu6mmoreka [IOK
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mwiageTax. usmuyeckue
XapaKTePUCTUKH TUTAHET

https://m.edsoo.ru/ff0al1502

bub6mmorexa [JOK

24 Vsveperme cit. JlHamomerp https://m.edsoo.ru/ff0al8cc

bub6moreka [JOK

25 Bec Tena. Hesecomocts https://m.edsoo.ru/ff0al 778
CrnoxxeHue IByX CUI,

2% HaIpaBJIEHHBIX 110 OJTHOMN bu6moreka [JOK
npsaMoii. PaBHoielicTByo1ast https://m.edsoo.ru/ff0ala70
cuI

27 Pemenue 3agau no reme
"PaBHonelicTByrOMIAsK crt"

TpeHue CKOJIbKEHUS U TPEHUE
28 nokos. Tpenue B npupone u bubnmorexa LHOK
https://m.edsoo.ru/ff0alb9c
TEXHUKE
JlaGopaTopHas pabota
«3yuenue 3aBUCUMOCTHU

29 CHUJIbI TPEHUS CKOJIBXKEHUS OT bu6muoreka [IOK
CHJIBI IaBJIECHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COMPUKACAIOIIUXCS
MTOBEPXHOCTEID)

Pemenue 3agay Ha

30 onpeAceHue
PaBHOAECUCTBYIOLIEN CHJIBI
Pemenue 3agay mo remMam:

31 «Bec tena», «I'paduueckoe bubnuotexa [JOK

u3o0paxenue cuim, «CUIIbD,
«PaBHOAEUCTBYIOIIAS CHIDY

https://m.edsoo.ru/ff0alde0
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KonTponbhas pabora no
TeMaM: «MexaHudeckoe
IBIKEeHHEY», «Macca,

32
INIOTHOCTBY, «Bec Temay,
«I"paduueckoe nzobpaxxeHue
cuny, « CUIIBD»
JaBnerune. CiocoOb1
33 MEHBIIEHUS U YBEINYECHUI bubmmorexa LOK
y y https://m.edsoo.ru/ff0a20a6
ABJICHUS
JlaBrienue ra3za. 3aBUCUMOCTD
34 aBJIEHUA Tra3a OT 00bEMa buGmorexa LIOK
a1 ’ https://m.edsoo.ru/ff0a2376
TeMIepaTypbl
[Iepenaua naBnenus
35 TBEPJBIMU TEJIAMU, bu6mmoreka [JOK
JKHIKOCTSIMH U razaMu. 3aKoH https://m.edsoo.ru/ff0a25b0
ITackans
JlaBiaeHHE B )XUAKOCTH U rase,
36 BBI3BAHHOE JE€HCTBUEM CHIIBI Eubmorexa IIOK
A https://m.edsoo.ru/ff0a2718
TSDKECTU
Perrennie 3agayd mo reme
37 «JlaBieHue B )KUAKOCTU U bubmorexa [OK
A https://m.edsoo0.ru/ff0a2826
raze. 3akon [Tackamsy
but6mmoreka [IOK
38 Coo0mmarormecs cocy bl
ot ya https://m.edsoo0.ru/ff0a2970
39 T'unpasinudueckuil mpecc bubmmorexa TIOK
s P https://m.edsoo.ru/ff0a3136
40 Manowmetpsl. [lopuiHeBoit

JKHUIKOCTHBIM HAacoc
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Atmocdepa 3eminu. [Ipuunnsl
CYIIECTBOBAHMS BO3IYIITHON
000JIOUKH 3eMITH.

bu6mmoreka [IOK

41
3aBHUCHUMOCThH aTMOC(HEPHOTO https://m.edsoo.ru/ff0a2b5a
JIABJICHUSI OT BBICOTHI HAJl
YPOBHEM MOpsi
4 Bec Boznyxa. AtmochepHoe bu6mmoreka [JOK
JaBJICHUE https://m.edsoo.ru/ff0a2b5a
43 N3mepenue armochepHoro bu6mmoreka [JOK
nasnenus. OneiT Toppuuernm https://m.edsoo.ru/ff0a2da8
3aBHCHUMOCTh aTMOC(HEPHOTO
44 aBJICHUS OT BBICOTHI Ha, Bubmmorexa [IOK
A s https://m.edsoo.ru/ff0a2fc4
YPOBHEM MOpsi
Bbapomerp-anepoun.
45 ATII:/IOC(b: Hoep aBJICHHUE Ha bubmorexa [OK
P A https://m.edsoo.ru/ff0a2fc4
pa3IMYHBIX BBICOTAX
46 Pemenue 3agau no reme
"AtMmochepHoe naBieHue"
JleficTBHE )KMIKOCTH U ra3a Ha
47 MOTPYKEHHOE B HUX TEJO Bubmmorexa I[JOK
4 ) https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlaboparopHas paboTa
«Omnpenenenue
48 BHTallDJIKI/IBan el CHJIbI Bubmmorexa [IOK
. LEI ’ https://m.edsoo.ru/ff0a33fc
JEHUCTBYIOIIEH Ha TEJO,
MOTPYKEHHOE B JKUJIKOCThH)
49 JlaGopatopHas paboTa 1o bu6muorexa LIOK

teMe «HccaenoBanue

https://m.edsoo.ru/ff0a3514
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3aBHCHMOCTH Beca Tella B BOZIC
0T 00bEMa MOTPY>KEHHOH B
KHJIKOCTh YaCTH TEJa»

bu6mmorexa [JOK
30 Hnaane Ten https://m.edsoo.ru/ff0a3a96
JlabopaTtopHnast pabota
"KoHcTpynpoBanue
51 apeoMeTpa Ui
KOHCTPYUPOBAHUE JIOJIKU U
ofpeJieNicHue e€
rpy30M0abEMHOCTH"
Pemienne 3agau 1mo Temam:
«ITnaBanue cymos.
52 BosznyxomnaBanuey, bubmmorexa LOK
https://m.edsoo.ru/ff0a3654
«JlaBneHue TBEpIbIX Te,
JKUJIKOCTEHN U Ta30B»
bu6mmoreka [IOK
>3 Mexanuecias pabora https://m.edsoo.ru/ff0a3f82
54 MomHocTth. EquHune! bu6mmoreka [IOK
MOIIITHOCTH https://m.edsoo.ru/ff0a3{82
VYpok-uccnenosanue "Pacuér
55 MOITHOCTH, Pa3BUBAEMOM IIPH
nmoabEMe 1o JiectHuie"
6 IIpocTsie MexaHu3Mbl. Poryar.
> PaBHOBecue cuit Ha ppruare
KontponbHas paboTa mo teme
57 «/laBneHue TBEpABIX TEIl,

SKUIKOCTEN U Ta30B» /
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Bcepoccniickas npoBepoyHast
paborta

PesepBHrlit ypok. Pabora ¢
TeKCTaMHU Mo TeMe «JlaBieHue

bub6mrorexa [JOK

58 TBEPJBIX T, KUJKOCTCH 1
P a N https://m.edsoo.ru/ff0a4ffe
ra3zoBy» / Becepoccuiickas
MpoBepoyHas padbora
Pbruaru B TexHuke, ObITY U
59 npupoze. JJabopatopHas 0.5 bubnuorexa LIOK
pabora «HccienoBanne ' https://m.edsoo.ru/ff0a478e
YCJIOBHI PAaBHOBECHSI pbIyara
Pemienue 3amgau o reme
60 «YclioBUSI paBHOBECHSI Bubmmorexa [JOK
P https://m.edsoo.ru/ff0a48a6
peraara»
Koaddumment nosnesnoro
NECTBHUS MEXaHU3Ma.
61 JlaGoparopHas paboTa 0.5
«M3mepenne KI1/] HaknoHHOM
TIOCKOCTH
& Pemenne 3agay mmo Teme bubnuorexa [JOK
"Pabora, momuocts, KIT/[" https://m.edsoo.ru/ff0ad4c48
Mexannyeckas dSHEprusl.
63 Kunernueckas n buommorexa HOK
https://m.edsoo.ru/ff0a4252
NOTEHUUATbHAS SHEPTUs
64 3aK0oH COXpaHEeHUs bu6mmoreka [JOK
MEXaHUYECKOW SHEPTUU https://m.edsoo.ru/ff0a4360
65 YPOK-3KCIIEpPUMEHT T10 TEME I

"DKcrnepUMEHTaILHOE
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oTpesicsieHUEe H3MEHEHHS
KHHETHYECKOM U
MOTEHIUATBHON YHEPTHH ITPH
CKaTBIBAHHMH TEJIA 110
HaKJIOHHOH IIOCKOCTH"

KonTponbhas pabota no teme
66 «PaboTa 1 MOILIHOCTb.
DHeprus»

PesepHsiil ypok. Pabora c

67 TEKCTaAMH I10 TEME

"MexaHndeckoe aBrmKeHne"

bubmunorexa LIOK
https://m.edsoo.ru/ff0adee6

PesepBHrlit ypok. Pabota ¢
68 TekcTamu 1o Teme "Pabora.
MouHocTs. DHeprus”

OBIIEE KOJIMYECTBO YACOB
[10 ITIPOT'PAMME

68

12
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8 KVIACC

KoaunuecTBO 4acoB

DJIEeKTPOHHbIE
Ne ara u(pposbie
Tema ypoka Kontpoabubie | IlpakTuyeckue A upp
n/n Bcero u3ydyeHusi | oOpa3oBaTeJIbHbIE
padoThI padoThI
pecypcsl
OcCHOBHBbIE TIOJIOKEHUS
| MOJIEKYJISIPHO-KUHETHYECKON | bubnuorexa [IOK
TEOPUU U UX OIBITHBIE https://m.edsoo.ru/ff0a5256
MIOATBEPKICHUS
5 Macca u pazMep aTOMOB U |
MOJIEKYI
Mopaenu TBEPAOTO, KUAKOTO U
3 ra3000pa3HOro COCTOSHUIM 1 Bubmmorexa [JOK
P https://m.edsoo.ru/ff0a540e
BellleCTBa
OObsicHEeHUE CBOICTB
TBEPIOTO, )KUJIKOTO U
4 ra3o00pa3HOro COCTOSHUMN |
BELIECTBA HA OCHOBE
TIOJIOKEHUN MOJIEKYJIIPHO-
KMHETUYECKON TEOPUHU
5 Kpucrannuueckue n | bubnuorexa [JOK
amopdHbIe TeIa https://m.edsoo.ru/ff0a5800
CmauuBanue u
bu6mmorexa [JOK
6 KanJUISIPHOCTb. 1
https://m.edsoo.ru/ff0a5530
[ToBepXHOCTHOE HATSIKEHUE
7 TenoBoe pacimupenue u 1 bubnuorexa LIOK

CXXaTuc

https://m.edsoo.ru/ff0a5a26
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Temnepatypa. CBs3b

HarpeBaHus TCJIa U
BBLACIACMOTO UM IIPU

8 TeMIEpaTypbl CO CKOPOCTHIO
TEIJIOBOI'0 ABMXKCHHMS YACTHIL
BayTpeHHss sHeprus.
9 CHZ026H I/ISMGH:HI/IH bubmorera [IOK
N https://m.edsoo.ru/ff0a5¢c60
BHYTpPEHHEH YHEPTUun
10 Bunae! rerionepenaun bubmmorexa [IOK
https://m.edsoo.ru/ff0a6412
VYpoxk-koHpepeHuus
"IIpakTHueckoe
1 HCIIOIL30BaHUE TEIIOBEIX bub6mmorexa [JOK
CBOMCTB BEILIECTB U https://m.edsoo.ru/ff0a65¢c0
MaTepHUaoB B LEAX
sHeprocoepekeHus"
12 KoanuecTBO TEIIOTHL. bub6mmoreka [JOK
Y nenbHas TEIIOEMKOCTh https://m.edsoo.ru/ff0a6976
YpaBHEHUE TEIJIOBOTO
13 Oananca. TermnooOMeH u bubmorexa [OK
https://m.edsoo.ru/ff0a7088
TEIJIOBOE PAaBHOBECHE
JlaGopaTopHas pabota
"UccnenoBanue ABICHUS
14 TETI000MeHa Npu Bubmmorexa LOK
. https://m.edsoo.ru/ff0a6a98
CMCIIMBAaHMH XOJIOJTHON U
ropsiueit BozbI"
Pacuer konuyecTBa TEIIOTHI,
15 HEOOXOIUMOTO ISt
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OXJIAXXKJICHHUH

JlaGoparopHas paboTa

16 "OnpeneeHne yaeabHON bubmorexa HOK
pedl YA " https://m.edsoo.ru/ff0a6bb0
TEIIOEMKOCTH BeEIlleCTBa
17 OHeprus ToIMBa. Y IenbHas bubnuorexa [JOK
TEIUI0Ta CrOpaHus https://m.edsoo.ru/ff0a7bSa
[InaBneHue u oTBepaEeBaHUE
18 KPHUCTAJIMUECKUX TEN bubmorexa HOK
p ' https://m.edsoo.ru/ff0a71d2
V nenbHast TEII0TA [IaBICHUS
Jlaboparopnas padbora
19 "On IG)IIGJII;HI/IG pnenLHoﬁ Bubmiorexa HOK
p y " https://m.edsoo.ru/ff0a72fe
TEIUIOTHI IJIaBICHUS JIbIA
20 [TapooGpa3oBanue u bu6nuorexa LIOK
KoHaeHcauus. Mcnapenue https://m.edsoo.ru/ff0a740c
Kunenwne. Y aensHas Temiora
napooOpa3oBaHus 1
21 KOHAEHCAIlNU. 3aBUCUMOCTD bubmmorexa TIOK
a T https://m.edsoo.ru/ff0a786¢
TEMIIepaTypbl KUIIEHUSI OT
aTMOC(EepHOTO AaBICHUS
BrnaxnocTs Bo3ayxa.
JlaGopaTopHas pabota
2 "Ompenenerie bubnuotexa [JOK
p . https://m.edsoo.ru/ff0a7628
OTHOCUTEIBHOMN BIaKHOCTH
BO3TYyXa"
Pentenue 3amau Ha
23 OnpeesieHUE BIaKHOCTH
BO3/lyXa
24 [IpuHIMIBI pabOTHI TEMIOBBIX
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nsurateneil. [Tapoas
TypOuHa. /IBurarens
BHYTPEHHETO CTOPaHUS

25

KII/I TersmoBoro nBuraTess.
TernmoBbie ABUTATENN U
3alUTa OKPYIKAIOIIEeH CpeIbl

bu6moreka [JOK
https://m.edsoo.ru/ff0a7c¢7¢

26

3aKOH COXpaHEHUs 1
IpEeBpalIeHHs SHEPTUHU B
TEIUIOBBIX Mpoleccax

27

[ToaroToBka Kk KOHTPOJIBHOU
pabore mo Teme "TermmoBbie
seienns. I3meHeHune
arperaTHbIX COCTOSIHUI
BelecTna"

but6moreka [JOK
https://m.edsoo.ru/ff0a83{2

28

KonTponbhas pabota no teme
"TenaoBEIE SIBICHHUS.
N3MeHeHue arperaTHbIX
COCTOSIHUH BeriecTna"

bubmoreka [JOK
https://m.edsoo.ru/ff0a86ae

29

Dnektpuzaus Ten. [[Ba pona
INMEKTPUICCKUX 3aPSIOB

30

Ypoxk-uccienoBasue
"DnexTpuzanus Ten
WHAYKUUEH U IPU
COTMPUKOCHOBEHHUH"

31

BzaumopencTeue 3apsyKeHHBIX
ten. 3akoH Kynona

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a87¢4

32

DIIEKTPUYECKOE MOJIE.
HanpsixeHHoCTh

bu6moreka [JOK
https://m.edsoo.ru/ff0a8a0a
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ANEKTPUYECKOTO MOJISL.
[TpunIMn cynepno3uiuu
ANEKTPUYECKUX TOJIeH

Hocurenu snekrpuueckux

33 3apsA0B. DJIeMEHTapHBIN
3apsna. CtpoeHue aToma
[IpoBOAHMKY U AMDIIEKTPUKHU.

34 3£<0H i[OXpaHeIfHH ’ bubmorexa [OK

https://m.edsoo.ru/ff0a8ef6

ANEKTPUYECKOTO 3apsaaa
Pemrenue 3anau Ha

35 IIPUMEHEHUE CBOMCTB Bubmmorexa [JOK

https://m.edsoo.ru/ff0a90cc

3IEKTPUUYECKUX 3apsI0B
DIIEKTPUYECKUH TOK, YCIOBUSA

16 €ro CyIIeCTBOBAHHUS. bu6mmoreka [IOK
HCTOYHUKHA 3JIEKTPUYECKOTO https://m.edsoo.ru/ff0a95a4
TOKa

37 JleicTBUS 3TEKTPUUECKOTO bubnuoreka [IOK
TOKA https://m.edsoo.ru/ff0a96b2
Ypoxk-uccienoBanue

18 "JleficTBHE ANEKTPUIECKOTO )
M0JIS HAa IPOBOJIHUKHU U
JTUBJIEKTPUKA"

39 DIEKTPUUYECKHI TOK B bu6muoreka [JOK
MeETaJlax, *KMUIKOCTIX U razax https://m.edsoo.ru/ff0a9838

40 DJIeKTpuYecKas 1emnb U e€
COCTaBHBIE YaCTU

A1 Cuna Toka. JlaboparopHas 0.5 bubnmoreka [JOK

paborta "U3mepenue u

https://m.edsoo.ru/ff0a8bd6
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peryiMpoBaHHe CUJIbl TOKa"

DJeKTpUUecKoe HapsKeHHE.
Bonbr™merp. JIabopaTopHast

bubnuorexa [JOK

42 pabora "U3mepenue u 0.5 https://m.edsoo.ru/ff0a%¢14
peryinupoBaHue HanpsHKeHUs "
ConpoTuBieHne MPOBOAHHKA.

43 VY nenpHOE CONPOTUBIIEHNE bubmorexa TIOK
BerecTBa https://m.edsoo.ru/ff0aa738
JlaGopaTtopHnas pabota
"3aBUCUMOCTD
3JEKTPUUYECKOTO

44 COIIPOTUBIICHUS ITPOBOJIHUKA 1 bubmorexa [OK
OT €I0 JUTHHI, IIOMAH https://m.edsoo.ru/ff0aa738
MOTIEPEYHOTO CEYCHUS U
Marepuana"
3aBUCUMOCTD CUJIbI TOKA OT

45 HanpsbkeHus. 3akoH Oma Juist Bubmaorexa LIOK
ydacTKa Lenu https://m.edsoo.ru/ff0aad44a
JlaGopaTopHas pabota
"HccneqoBaHue 3aBUCUMOCTH

46 CHUJIbI TOKA, UAYLIETO Yepes 1 bu6nuoreka [JOK
pe3ucTop, OT CONPOTUBIICHUSA https://m.edsoo.ru/ff0aa04e
pe3ucTopa U HanpsLKEHHs Ha
pesuctope"

[TocnenoBarensHOE U

47 rapajiebHOE COeIMHEHUS
MIPOBOJIHUKOB

48 JlaGopaTopHnas pabota 1 bubmuorexa [JOK
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"IIpoBepka mpaBuiia
CJIO’KEHUS HAlIPSKECHUH U
HI0CJIEI0BATEIBHOM
COEZIMHEHUU JIBYX
pe3ucTopoB”

https://m.edsoo.ru/ff0aaas58

JlabopaTtopHnas pabota
"[IpoBepka mpaBuiIa IJ1s1 CUIIbI

bubmuoreka [JOK

4 TOKAa IPU NapajuIeTbHOM https://m.edsoo.ru/ff0aadle
COCJIMHEHUH PEe3UCTOPOB"
Pewmenne 3anay Ha

50 npuMeHeHue 3akoHa Oma aJis bu6moreka [JOK
Pas3IMYHOrO COCAUHEHUS https://m.edsoo.ru/ff0aaf8a
POBOJIHUKOB
PaboTa 1 MOUTHOCTB

51 AJIEKTPUYECKOTO TOKA. 3aKOH bubmorexa [IOK

https://m.edsoo.ru/ff0ab124

Hxoyns-Jlenna
JlaGoparopHas paboTa

5) "Onpexnenenue paboOTh U bubnuorexa LIOK
MOII[HOCTH DJIEKTPUUECKOTO https://m.edsoo.ru/ff0ab3e0
ToKa"
DneKTpuYecKue Uenu u

53 NOTPeOUTENH IEKTPUIECKOI bubnuorexa LIOK
sHepruu B ObiTy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMBIKaHHE

54 [TocTosiHHBIE MATrHUTHI, UX
B3aUMO/ICHCTBUE

55 Ypok-uccienoBanme bubnmoreka [JOK

"U3yueHue noneun

https://m.edsoo.ru/ff0ac3d0
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MOCTOSTHHBIX MAarHuToB"

MaruutHoe nosie. MarautHoe

56 oste 3e 10 SHAYCHHE bu6muoreka [IOK
moJie 3eMJTi U €T0 3HAUYCHU
https://m.edsoo.ru/ff0acOba
JUTS SKU3HU Ha 3eMile
[ToaroroBka Kk KOHTPOJIBHOMN
pabote o Teme
"DnexTpuueckue 3apsabl.
bubnuorexa [JOK
57 3apspKeHHbIE Tela U UX
N https://m.edsoo.ru/ff0abd2c
B3aUMO/ICUCTBUSI.
[TocTOsIHHBIN 2IEKTPUYECKUN
TOK"
KonTponbHas pabota mo Teme
"DneKkTpuuecKkue 3apsabl.
3apspKeHHBIE Tela U UX
. bubmuorexa [{OK
58 B3aUMOJEHCTBHUS.
. . https://m.edsoo.ru/ff0abea8
[TocTOsTHHBIN 2NTEKTPUIECKHI
ToK" / Beepoccuiickas
npoBepoyHas paborta
PesepsHylit ypok. Pabora ¢
TEKCTaMH 10 TeMe
" " . bu6mmorexa [JOK
59 IToCTOSIHHBIN 2IEKTPUUECKAN
" . https://m.edsoo.ru/ff0acdc6
ToK" / Beepoccuiickas
npoBepoyHas paborta
OmneIT OpcTrena. MaruutHoe
60 I10JI€ AJIEKTPUYECKOTO TOKA bubnuorexa [IOK
MarauTHO€e 1oJie KaTyIIKH C https://m.edsoo.ru/ff0ac1d2
TOKOM
bubnmoreka [JOK
61 [Tpumenenue 0.5 &

https://m.edsoo.ru/ff0ac74a
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3JICKTPOMArHUTOB B TEXHUKE.
JlaGopaTopHnas pabota
"U3ydeHue nencTBus
MarHUTHOTO MOJIS Ha
MPOBOJIHUK C TOKOM"

62

DNEeKTPOABUTATEINb
MOCTOSIHHOTO TOKA.
Hcnonws3zoBanue
AJICKTPOJIBUTATEIICH B
TEXHUYECKUX YCTPONCTBAX U
Ha TpaHcnopTte. JlaboparopHas
pabota "KonctpyupoBanue u
n3ydeHue paboTbl
3jeKTpoaBUrarens"

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

63

OnbiTel Papajnes. 3aKoH
3J€KTPOMAarHUTHOM
nHaykuuu. [Ipasuno Jlenna

64

Onektporereparop. CrocoOs
IIOJIYyUCHUA SHCKTpI/I‘IeCKOI/Iw
SHEPruu. DIIEKTPOCTAHIINHU Ha
BO300HOBJISICMBIX UCTOYHHUKAX
SHEPTHH

65

[ToaroroBka Kk KOHTPOJIBLHOU
pabore 1o Teme
"DnexkTpuyuecKue u
MarHHuTHBIC SIBJICHUA"

66

KonTponbHas padbota no teme
"DeKTpUUeCcKue 1
MarHuTHBIC SBICHUS"

bubmunoreka LIOK
https://m.edsoo.ru/ff0acb14
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PesepsHslit ypok. Pabota ¢
67 TekcTaMu 110 TeMe "TemnoBrie
saBjaeHus"

bu6moreka [JOK
https://m.edsoo.ru/ff0acc5e

PesepsHylit ypok. Pabora ¢

68 TEKCTAMH 110 TEME 1
"MarauTHble IBlIeHUS"
BIEE KOJIMYECTBO HACOB
OBIL © CTBO O 68 14.5

[10 ITIPOTPAMME
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https://m.edsoo.ru/ff0acc5e

9 KJIACC

KoanuyecTBO 4acos

DJIEeKTPOHHbIE
Ne ara u(pposbie
Tema ypoka Konrpoasbnsie | IlpakTuyeckue A ugp
n/n Bcero u3ydyeHusi | oOpa3oBaTeJIbHbIE
padoThI padoTsbI
pecypcsbl
1 MexaHnueckoe JBHKEHUE. 1
MarepuanbHas TOUKa
Cucrema orcuera. Eus 10K
uoImoTexa
2 OTHOCUTENBHOCTD 1
https://m.edsoo.ru/ff0ad474
MEXaHUYECKOTO JIBUKECHUS
3 PaBHOMEpHOE npsIMOJIMHEHOE 1 bubnuorexa [JOK
JIBUKCHUEC https://m.edsoo.ru/ff0ad19a
HepaBromepHoe
4 MPSIMOJIMHEMHOE IBUKECHHUE. 1
CpenHsisi ¥ MTHOBEHHAs
CKOPOCTh
[Ipsmonuneninoe BuGmorexa LIOK
> PABHOYCHOPEHHOC ABHAMEHHC. ! https://m.edsoo.ru/ff0ad8d4
Yckopenue T '
CkopocTh IPSIMOJIIMHEUHOTO
6 PaBHOYCKOPEHHOTO JIBH>KCHHUSI. 1
I'padux ckopocTu
JlaGopaTopHas pabota
"Onpenenenre yCKOpeHus Tena
bu6muoreka [IOK
7 IIpY PAaBHOYCKOPEHHOM 1 1 &

JIBIDKECHUU 110 HAKJIOHHOU
IIocKocTH"

https://m.edsoo.ru/ff0adb18
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CB00OOIHOE ITaJIEHNE TE.

8 OnbiThl [Manunes
PaBHOMEpHOE ABMXKEHUE 110
9 okpyxHocTu. [lepuon u yacrora bubnuorexa LIOK
obparenus. JIuneitHas u https://m.edsoo.ru/ff0ael 76
yTJIOBasi CKOPOCTH
10 LentpocTpemMuTenbHoOe
YCKOpEHHUE
1 I1epBbiit 3akoH HbroToHa. bubnuorexa [JOK
Bekrop cuibr https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon Herotona. Bubmuoreka [JOK
PaBHOelicTBYIOIIAdA cHrita https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH HproTOHA. bu6nuorexa [IOK
Cynepno3unus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3agau Ha npUMEHEHNE bubmuorexa [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aebbe
15 Cuna ynpyroctu. 3axou F'yka }]?tlffsj?/l;lif:l(sifrou/llfmaeca2
16 Pemenue 3anay no teme «Cuna
YOPYTOCTI
JlaboparopHas pabota
17 <<OHpI;I[e(J)II:3HI/I€F))KS(?TKOCTI/I bubmmorexa LIOK
https://m.edsoo.ru/ff0aee28
PYKUHBD)
bu6mmoreka [JOK
18 Cuna Tpenms https://m.edSO(])_.Iru/fanﬂ 38
19 Pemenue 3agau no reme «Cuna bubnuorexa [JOK
TPEHUS» https://m.edsoo.ru/ff0afa26
20 JlaGopaTopHnas pabota bubnuorexa [JOK
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"Onpenenenne ko3P hunrenTa
TPEHHUSI CKOJIbKECHHS"

https://m.edsoo.ru/ff0af8be

Pemenue 3agay mo reme

bu6mmoreka [JOK

21 “3axonst Hpiorona. Cuna https://m.edsoo.ru/ff0afb8e
ynpyroctu. Cuna tpeHus"
Cuna TsDKeCTH U 3aKOH

2 BCEMHUPHOI'O TATOTCHMUS. bu6nuorexa LIOK
YckopeHnue cBOOOIHOTO https://m.edsoo.ru/ff0af044
najeHus
Ypok-koHpepenius " JIBuxeHue

” TEJ BOKPYT TPAaBUTAI[HOHHOTO
nentpa (ConHeuyHas cucreMa).
lanmaxtuku"
Pemenne 3agau o reme "Cuia

24 TSDKECTH Y 3aKOH BCEMHUPHOIO bubmorexa [OK

" https://m.edsoo.ru/ff0af5{8

TATOTEHUS

75 [lepBas kocMHuecKast CKOPOCTb. bubnuoreka [IOK
HeBecoMmocTh 1 eperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MarepuaabHON
TOUYKH. AOCOTIOTHO TBEPAOE

%6 teno. PaBHoBecue TBEpAOTO bu6mmoreka [JOK
TeJla C 3aKPEIUIEHHON OChIO https://m.edsoo.ru/ff0afe36
BpallleHusi. MOMEHT CHIIBL.
LenTp TsxecTn
PaBHOBecHe MaTepuabHON

7 TOUKH. AOGCOIIOTHO TBEPAOE

Teso. PaBHoBecue TBEPAOro
TeJIa C 3aKPETUIEHHON OChIO
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BpallleHusi. MOMEHT CHJIBI.
LenTp TsxecTu

Pemenue 3agay mo reme

" bubmuoreka [JOK

28 MOMeHI cutet. Lentp https://m.edsoo.ru/ff0b02b4
TSOKECTU
[ToaroroBka Kk KOHTPOJIBHOM

29 pabote no Teme "MexaHn4yeckoe bu6nuorexa LIOK
IBIKeHHe. B3aumonencTeue https://m.edsoo.ru/ff0b0408
Ten"

KonTponbHas pabota no Teme
30 "MexaHu4ecKoe IBUKEHHE. bubmorexa [OK
. https://m.edsoo.ru/ff0b06ec
B3aumopeiictBue Ten"
Nmnynbe Tena. UMmynbe CHITbL.

31 3aKOH COXpaHEHUs UMITyJIbCa. bubnuorexa [JOK
Yupyroe u Heynpyroe https://m.edsoo.ru/ff0b07fa
B3aUMOJICCTBUE

9 Pemenne 3anau mmo tTeme "3akoH bub6morexa [JOK
COXpaHEHUs UMIyJibca" https://m.edsoo.ru/ff0b096¢
Ypok-koHbepeHIus

33 "PeakTuBHOE JBUXKEHUE B
IpUpoJIe U TEXHUKE"

14 Mexanunueckas paboTa u bu6nuorexa [IOK
MOIIIHOCTh https://m.edsoo.ru/ff0b0a84

35 PaboTa CHIIBI TSKECTH, CHJIBI bubmoreka [JOK
YIPYTOCTHA U CUIIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaboparopHas pabota

36 «Onpenenenue paboThl CUIIBI

TPEHUS IIPU PaBHOMEPHOM
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JBIKEHUHU TeJa 1o
TOPU30HTAJILHOM MOBEPXHOCTH

CBs3b 9HEPrUH U pabOTHI.

37
[TorenumanpHas SHEPrUs
Kunernueckas sHeprus.
38 Teopema 0 KHHETUUECKOM bubmmorexa TIOK
p https://m.edsoo.ru/ff0b0c32
SHEPIUU Otips://m.edsoo.ru/Iroles o
39 3aKOH COXpaHEHUsl YHEPTHUH B
MEXAHUKE
JlaGoparopHasa pabora
40 «U3 EGHI/II; 3aK5Ha COXpaHCHUS bubmorexa [IOK
y P https://m.edsoo.ru/ff0b12fe
SHEPTHUI
41 KonebaTenpbHOE TBHIKEHHUE U €TI0 bubnuorexa [JOK
XapaKTEpUCTUKU https://m.edsoo.ru/ff0b1858
3aryxaromye KojaeoaHus.
42 BriHyXneHHbIe KOJIEOaHU bubmmorexa LOK
yHA ' https://m.edsoo.ru/ff0b20f0
Pesonanc
43 Marematnuecknii u
MPY>KUHHBIA MasSTHUKA
Ypoxk-uccienoBanue
44 «3aBUCUMOCTb IIEPHOJA bubnuorexa LIOK
KOJIEOAHUI OT )KECTKOCTH https://m.edsoo.ru/ff0b197a
MPY>KUHBI U MACCHI TPY3a»
45 [IpeBpanienue 3nepruu npu
MEXAHUYECKUX KOJIEOaHUIX
JlabopaTopHas pabota
patopras p bubmuoreka [JOK
46 «Ornpenenenue 4acToThl U

nepuoJia KojaeoaHui

https://m.edsoo.ru/ffOblaec
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MIPY>KUHHOI'O MasiTHUKA»

47

JlaGoparopHas paboTa
«IIpoBepka HE3aBUCUMOCTH
nepuojia Kojaebanuii rpysa,
MOJIBEIIEHHOTO K HUTH, OT
MAacchl Tpy3a»

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

48

MexaHU4ecKH€e BOJIHEI.

CBolicTBa MEXaHHYECKHUX BOJIH.

HpOI[OJIBHBIe U MOMNCPCUHBIC
BOJIHBI

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

49

VYpoxk-koHpepeHus
"MexaHH4ecKHe BOJIHEI B
TBEpAOM Teine. CelicMuuecKue
BOJIHEI"

50

3Byk. Pacnipoctpanenue u
OTpa’KE€HUE 3BYyKa

51

Ypoxk-uccienoBanue
"HabaroneHue 3aBUCUMOCTH
BBICOTHI 3ByKa OT YaCTOTHI"

52

I'poMKOCTB 3ByKa U BBICOTA
TOHA. AKyCTHYECKUI PE30HAHC

53

VYpoxk-koHpepeHus
"V1pTpa3ByK U MH(pa3ByK B
MIPUPOJIE U TEXHUKE"

but6mmoreka [IOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroroBka K KOHTPOJIBHOM
pabote 1o Teme "3aKOHbI
coxpaHeHus. MexaHnueckue
KosebaHus ¥ BOJHEI"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b2510
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KonTponbhas pabota no teme
"3aKOHBI COXpaHEHHUS.

55
Mexanuueckue KoneGaHus u
BOJIHBI"

56 DNEeKTPOMarHuTHOE ToJIe. bubmmoreka [JOK
DNeKTPOMarHUTHBIC BOJTHBI https://m.edsoo.ru/ff0b2abe

57 CBoiicTBa 3JIEKTPOMAarHUTHBIX
BOJIH
Ypok-koupepennus "[lkana
ANEKTPOMArHUTHBIX BOJIH.

58 Hcnonb3oBanue Bubmmorexa [JOK

https://m.edsoo.ru/ff0b2fe6
3JEKTPOMArHUTHBIX BOJIH ISt
COTOBOM CBsI3U"
VYpoxk-uccienopanue "M3yuenue

59 CBOMCTB 3JIEKTPOMArHUTHBIX bu6nuoreka [IOK
BOJIH C IOMOIILI0 MOOMIIBHOT'O https://m.edsoo.ru/ff0b2c6e
tenedona"

Pemenue 3anay Ha onpenenenue

60 YaCTOTEI U JUTUHEI
JNEKTPOMArHUTHOM BOJTHBI
DneKTpOMarHuTHas mpupo/ia

61 cBeta. CKOPOCTL CBETa bubnmoreka [JOK

Beta. Ck Th CBETA.
poct hitps://m.edsoo.ru/ff0b31d0
BonHOBEIE CBOIICTBa CBETA
Hcrounuku cBera.

& [IpsimonuneitHoe bubnuorexa LIOK
pacIpoCTpaHEHHE CBETA. https://m.edsoo.ru/ff0b3658
3armenus Connua u JIyHsl

63 3aKOH OTpa)KEHUs CBETA. bubmmnoreka [JOK
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3epkana. Pemenne 3a1ad Ha
MPUMEHEHHE 3aKOHA OTPasKEHUS
CBETa

https://m.edsoo.ru/ff0b38c4

[Ipenomnenne cBeta. 3akoH

bu6mmoreka [JOK

64 TIPEJIOMJIEHUS CBETA https://m.edsoo.ru/ff0b3aea
[TonHOE BHYTpEHHEE OTpaKEeHUE

65 cBeta. Mcrnonb3oBaHue MOJIHOTO bubmuorexa [JOK
BHYTPEHHETO OTPaXXCHUS B https://m.edsoo.ru/ff0b3cSc
ONTHUYECKUX CBETOBOJIAX
JlaGopaTopHas pabota
"HUccnenqoBaHue 3aBUCHMOCTH

66 yIJla IIPEJIOMIIEHUS CBETOBOIO
Jy4a OT yrIJia MaJieHus Ha
rpanuue "Bo3yXx-cTekio""
Ypok-koHbepeHus
"Ncnonb30BaHNE MOTHOTO

67 BHYTPEHHETO OTPAKEHUS:
CBETOBO/Ibl, ONTUKOBOJIOKOHHAS
CBsI3p"

68 JIna3el. OnTrdeckas cuna bubnuorexa [JOK
JTUH3BI https://m.edsoo.ru/ff0b3f2¢

69 [TocTpoenue n3odpaxeHuii B bubnuorexa [IOK
JINH3aX https://m.edsoo.ru/ff0b444a
JlaboparopHas paboTa

70 "Onpenenenne GOKYCHOTO bubnuorexa LIOK
pacCTOSIHUS U ONITUYECKOM CHJIIBI https://m.edsoo.ru/ff0b4206
cobupatomeii TuH3b"

71 Ypok-koHbepeHIus bubnunoreka LIOK
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"OnrnyeckKue JINH30BBIE
npuoopsr"

https://m.edsoo.ru/ff0c0a7e

I';ma3 xkak onTu4yeckas CUCTeMa.

bubnuorexa [JOK

72
3penue https://m.edsoo.ru/ff0b4684
7 VYpok-koudepennus "Jled ekt
3penus. Kak coxpanurs 3penune"
Pasnoxxenue 6enoro csera B
74 cnektp. OnbiTel HeroTOHA. bu6mmoreka [JOK
Cl10’)keHHEe CIIEKTPATbHBIX https://m.edsoo.ru/ff0c0f4c
BeToB. [lucnepcus ceera
JlabopaTtopHas pabota "OnbIThI
10 pa3JIoKEHUIO OEsIoro CBeTa B
75 CIIEKTP ¥ BOCHPHATHUIO LIBETA buommorexa HOK
P P " https://m.edsoo.ru/ff0cOe2a
IPEeIMETOB MPU UX HAOIIOICHUU
yepe3 1[BETOBbIE (QUILTPHI"
VYpok-nipaktukyM "BoaHoBble
76 CBOICTBa cBeTa: JKCIEPCHs,
uatepdepenus u qudpaxmms’"
77 Omnsite Pesepdopna u bu6mmoreka [IOK
IUTAHETApHAS MOJIEINIb aTOMa https://m.edsoo.ru/ff0c12a8
73 [Toctynatel bopa. Moaens
aroma bopa
Hcnyckanue u nornomexHne
79 cBeTa aToMoM. KBaHTBI bubmmorexa [IOK
. i ' https://m.edsoo.ru/ff0c144c
JIuneityaTbie CIEKTPHI
20 VYpok-npaktukym "Habnrogenue bubnmoreka [JOK
CIIEKTPOB UCITyCKaHUS" https://m.edsoo.ru/ff0c1550
81 PannoakTUBHOCTE U €€ BUIIBI bu6mmoreka [JOK

68


https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550

https://m.edsoo.ru/ff0c1672

2 Crtpoenue aTOMHOTO sijpa. bubnmoreka [JOK
Hyxknonnas Mmoaenb https://m.edsoo.ru/ff0c18ac
23 PanuoakTuBHBIE IPEBpALICHMUS. bubnuorexa LIOK
H3oTomnsI https://m.edsoo.ru/ff0clal4
Pemenue 3aiay no teme: Eus 11OK
nonnoTexa
84 "PagnoaKTHBHBIE
" https://m.edsoo.ru/ff0c1b4a
MpeBpalieHus
85 [Tepuon nonypacnana
VYpoxk-koHpepeHuus
bu6mmoreka [JOK
86 "PaguoaKkTUBHbBIE U3TYYEHUS B ' 1
HpHPOE, MEMIIHE, TeXHIKE" https://m.edsoo.ru/ff0c2126
SnepHble peakunu. 3aKOHBI
bu6nuoreka [IOK
87 COXpaHEHUs 3apsiI0BOTO U i
https://m.edsoo.ru/ff0c1¢c58
MacCOBOT'0 YUCE
28 OHeprus CBA3U aTOMHBIX SED. bubnuotexa [JOK
CBs3b MacChl U SHEPTUU https://m.edsoo.ru/ff0c1d7a
29 Pewenne 3anau mo reme
" nepuble peakuun”
Peakuuu cunTesa u neneHus Eu6 OK
ubnmoTexa
90 snep. cTrouHuky sHEpruun H
C . https://m.edsoo.ru/ff0c1e88
OJIHIIA U 3BE3]1
VYpok-koupepennus "SAnepHas
91 sHeprerTuka. JlencTteus
PaAMOAKTUBHBIX U3TyYEHUN Ha
JKUBbIE OpraHU3MbI"
9 [ToaroToBka Kk KOHTPOJIBLHOU bubmuoreka [JOK

pabore 1o Teme

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

"DJIeKTPOMarHuTHOE TOJIE.
DNIEeKTPOMarHUTHBIC BOJTHBI.
KBanroBrie sBienus"

KonTponbhas padota no teme
"DJIeKTPOMarHuTHOE TOJIE.

93
DNeKTPOMarHUTHBIC BOJTHBI.
KBanrtoBrie sBneHus"
[ToBTOpenue, 06o0IICHNE.
94 JlaboparopHsie pabOTEHI 11O bubmmorexa LIOK
p" P P . " https://m.edsoo.ru/ff0c245a
Kypcy "B3anMoneincreue ten
IToBTOpenue, o6oOIICHNE.

95 Pewrenne pacyeTHbIX U bu6nuorexa [IOK
Ka4eCTBEHHBIX 3aJ1a4 110 TEME https://m.edsoo.ru/ff0c2572
"TemoBsie mpoiecch”

[ToBTOpEeHME, 0000MIIEHNE.

96 Pewrenue pacyeTHbIX U bu6nuorexa LIOK
Ka4eCTBEHHBIX 3aJ1a4 110 TEME https://m.edsoo.ru/ff0c2a22
"KII/] TermoBbIx aBurateaei'

[ToBTOpEeHME, 0600IIEHNE.

97 Pemienue pacueTHbIX U bu6nuoreka [IOK
Ka4eCTBEHHBIX 3a/1a4 110 TEME https://m.edsoo0.ru/ff0c2b30
"KIII anexTpoycTaHoBOK"

[ToBTOpeHue, 0600IIEHNE.
98 JlaGopaTopHbIe pabOTEI 1O bubmmorexa TIOK
p" p p " https://m.edsoo.ru/ff0c2¢52
Kypcy "CBETOBBIE SIBICHUS
[ToBTOpenue, 0600IIEHNE.
bu6mmorexa [JOK
99 Pabora ¢ TekcTaMu o TEME

"3aKOHBI COXpaHEHUS B

https://m.edsoo.ru/ff0c2d6a
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mexauuke"

IToBTOpenue, o6o0IICHNE.

bu6mmoreka [IOK

100 Pabora ¢ Texcramu o Teme 1 httos://m.edsoo.ru/fl0c2e82
"Kosebanus v BOJHBI"
[ToBTOpEeHME, 000OIIEHNE.

101 PaGora ¢ Tekcrtamu o Teme 1 bubmmorexa LOK
" " https://m.edsoo.ru/ff0c3044

CBETOBBLIE SIBIIEHUS

[ToBTOpeHue, 0600IIEHNE.

102 Pabora ¢ TekcTamMu o TeMe 1
"KBanToBas u simepHas ¢puszuka'

OBIIEE KOJIMYECTBO YACOB I10 102 7

[NPOTPAMME

71


https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044

72



IMPOBEPSEMBIE IPEJMETHBIE PE3YJBTATHI OCBOEHUSI
OCHOBHOM OBPA3OBATEJBbHOM ITPOI'PAMMbBI OCHOBHOI'O
OBILEIO OBPA3OBAHUS

7 KIIACC

Kon

IIpoBepsiemble mpeAMeTHDbIE Pe3yJbTATHI 0CBOEHUSI 0CHOBHOI
NpoBepsieMoro

o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOT0 00111er0 00pa3oBaHus
pe3yJbTarTa

1.1 KCMOJIb30BAaTh N3YUYEHHBIC TOHATHS

12 pasiindaTth ABJICHHA 110 OIMMCAHUIO UX XAPAKTCPHBIX CBOICTB M Ha
OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (1)I/I3I/I‘IeCKOG SABJICHUC

pacro3HaBaTh NPOSIBIEHUE HW3YyUYEHHBIX (U3NYECKUX SIBJICHUH B
13 OKpY’KaloIIeM MHUpE, B TOM 4Hcie GU3NIecKre SIBICHHUS B IPUPOJE,
IIPU 3TOM IEPEBOJIUTH MPAKTHUECKYIO 33/1a4y B yueOHYI0, BBIACIATD

CyIIECTBEHHBIE CBOMCTBA (TIpU3HAKN) (PU3MUECKUX SBICHUH

OMKCHIBATh HM3yYEHHBIC CBOMCTBA Ten H (pU3MUYECKHE SIBIICHUS,
UCTIONB3Ysl (PU3MYECKHe BEIUYUHBI, IMPH ONHUCAHUU MPABUIBHO
TPaKTOBaTh (DU3MUECKUN CMBICT HCIHOIB3YEMBIX BEIWYUH, WX
1.4 0003HAUEeHHUS U E€OUHUIBI (U3NYECKUX BEJIMYMH, HaXOJIUTh
(GopMyIbI, CBSI3BIBAIONINE JaHHYIO (DU3HUECKYI0 BEIUYHHY C
OPYTMMHU BEJITMYUHAMU, CTPOUTD TpadUKH U3YUEHHBIX 3aBUCUMOCTEMN

(U3HYECKUX BEIUYUH

XapaKTCpU3oBaTh CBOMCTBA TCI, (I)I/I3I/I‘-I€CKI/16 SABJICHUA U MPOLCCCHI,
15 HCIIOJIB3YysA HU3YYCHHBIC 3aKOHBI, IIPU O3TOM JAaBaTb CJIOBECHYIO
(bOpMyJ'IPIpOBKy 3aKOHa MW 3alIucChiBaTb €10 MATEMAaTHYCCKOC

BBIPA)KCHHE

OOBSACHATH (PU3UUECKHE SBJIECHUS, IPOLIECCHl U CBOWCTBA TEJl, B TOM
4ylycllie MU B KOHTEKCTE€ CHUTyalUil IPaKTUKO-OPUEHTUPOBAHHOIO
L6 XapakTepa: BBISIBISTH INPUYMHHO-CIEACTBEHHbBIE CBSI3M, CTPOUTH
' oObsicHeHHe M3 | — 2 JIOrM4eckux IIaroB ¢ omopoil Ha 1 — 2
M3YYEHHBIX CBONCTBA (PU3MYECKUX SIBJIECHUH, (PU3NUYECKHX 3aKOHA

HJIN 3aKOHOMCPHOCTU

1.7 pemath pacuéTHble 3aaud B 1 — 2 neiCTBUS, UCIIONIB3YS 3aKOHBI U
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(dbopMyIbl, cBsi3bIBaOLIME (U3MUECKHE BEJIUYUHBL: HAa OCHOBE
aHajaM3a yCJIOBMS  3aJayd  3alMChIBATHL  KpPaTKOE  YCIIOBHE,
MOJICTABIATh (U3NYECKUE BEIMYMHBI B (OPMYJIbI U MPOBOJIUTH
pacuéTbl, HAXOIUTh CIIPAaBOYHBIC JaHHbIE, HEOOXOAMMBIEC JUIS
peuieHuss  3a1ad, OLCHUBATh  PEAIUCTHUYHOCTh  IOJYYECHHOH

(bu3nuecKoil BETUYNHBI

1.8

pacrno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOKHO DPELIUTh MPHU TMOMOIIU
(GU3NYEeCKUX METOJ0B, B OINHCAaHWM WCCIECIOBAaHHUS BBIIEIATH
MpoBepsieMOe  MpENrNoyiokeHue  (TUmoTesy),  pazaudatb U
MHTEPIPETUPOBATh IOJIYYEHHBIN pe3yJibTaT, HaXOAUTh OIIMOKU B

XOJA¢€ OIIbITa, ACJAaTh BBIBOJBI I1IO €TI0 PE3yJibTaTaM

1.9

MPOBOJIUTH OMBITHl 10 HAOMIONCHHUIO (DU3HYECKUX SIBICHUN WIIH
(bu3nYecKUX  CBOWCTB  Tel:  (OPMYIHpPOBATH  MPOBEPSIEMBIC
NPEIIONOKEHUs, CcOOUpaTh YCTAHOBKY W3  MPEAJIONKECHHOTO

000pyI0BaHUS, 3aMUCHIBATH XO/1 OTBITAa U (POPMYIINPOBATH BHIBOJIBI

1.10

BBIIIOJHATL MPAMBIC U3MCPCHUSA C UCIOJIB30BAHUCM aHAJIOTOBBIX U
nu(poBbIX MPUOOPOB, 3aNUCHIBATH MMOKA3aHUs MPUOOPOB C YUETOM

3aJJaHHOM a0COIOTHOM MOTPEUIHOCTH U3MEPEHU I

1.11

NPOBOJUTH HCCIIEJOBAaHUE 3aBHUCUMOCTH OJHOH  (U3UYECKOil
BEJIMYMUHBI OT JAPYroil ¢ HCIOJIb30BAHUEM TPSMBIX H3MEPEHUH,
y4acTBOBaTh B IUIAHUPOBAHUM YYEOHOTO HCCIEAOBaHMs, COOMpATh
YCTAaHOBKY M BBINOJHITh H3MEPEHUs, CIeAys MpeasIOKEHHOMY
wiaHy, (UKCHpOBaTh pe3yibTaThl MOJYYEHHOH 3aBUCHUMOCTH
(u3NYECKUX BEJIMYUH B BUJE MPEAJIOKEHHBIX TaOIUI U rpauKoB,

ACJIaTh BBIBOJABI IO PE3YJIbTaTaM UCCICAOBAHUA

1.12

IPOBOJIUTh KOCBEHHBbIE M3MEpEHHsI (U3NUYECKUX BEIUYHH, CIeLys
MPEMIOKEHHOM  MHCTPYKLMHM: IIPU  BBIINOJHEHUH H3MEPEHUHN
coOHpaTh 3KCIEPUMEHTAIBbHYIO YCTAaHOBKY U BBIYHCIIATH 3HAYCHHE

UCKOMOM BEITUYUHBI

1.13

coOmogaTh TpaBWia TEXHUKH Oe30macHOCTH Tmpu pabore ¢

1abopaTOPHBIM 000PYTIOBAaHUEM

1.14

yKa3blBaTh MPUHIUMBI JIEHCTBUS MPUOOPOB M  TEXHUYECKUX
YCTPOMCTB, XapaKTepU30BaTh NPHUHLMIBI JEHCTBUS H3YYEHHBIX

npuOOPOB M TEXHUYECKUX YCTPOMCTB C MOMOIIBIO UX OMHCAHUSA,

UCTONB3ys 3HAaHUS O CBOWCTBAaX (UBHYECKHX SBICHUH W
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HE0OXOoAuMBbIC (PU3NYECKHE 3aKOHBI M 3aKOHOMEPHOCTH

NPUBOANUTE TIPUMEPHl (HAXOOUTh HWHPOPMAIHMIO O MPHUMEPax)
NPAaKTUYECKOrO  MCIOJIb30BAaHUS  (PU3MUECKUX  3HAHUM B
15 MOBCETHEBHON KM3HM Uil  OOecredeHus: Oe30MacHOCTH  IPH
' oOpamieHun ¢ mnpubopaMM U TEXHUYECKUMH YCTPOHCTBaMH,
COXPAHEHHUs 3[0pOBbS M COOJIOJEHUS HOPM HKOJOTMYECKOTO

MOBE/ICHUS B OKPYXKAIOIIeH cpene

OCYIIECTBIISATH OTOOP UCTOYHUKOB MHGpOpMaIuu B ceTu MIHTepHET B
COOTBETCTBUU C 3aJaHHBIM ITOMCKOBBIM 3allpOCOM, Ha OCHOBE
1.16 MMEIOIIUXCS 3HAHUN M MyTEM CpPaBHEHUS Pa3IMUYHBIX MCTOYHUKOB
BBIICTISITE MH(POPMAIUIO, KOTOpAsl SIBISICTCS MPOTUBOPEUUBOMN HITH

MOJKET OBITH HCHOCTOBepHOﬁ

UCIIOJIb30BATh npu BBITIOJTHEHUH y4eOHBIX 3alaHui
HAYYHONOIYJISIPHYIO ~ JIUTEpaTypy  (DU3MYECKOro  CcojaepKaHus,
1.17 CIIPAaBOYHBIE MaTepHalibl, pecypchl ceth HMHTepHeT, BIaneTh
npuéMamMu KOHCIIEKTUPOBAHUS TEKCTa, npeoOpa3oBaHus

nH(pOpMAIUK U3 OJHOW 3HAKOBOW CUCTEMBI B APYTYIO

C03/1aBaTh COOCTBEHHbIE KpAaTKHE MMCbMEHHBIE U YCTHBIE COOOIIEHUS
Ha OCHOBE 2 — 3 HCTOYHUKOB HH(pOpMAUN (PU3NIECKOTO
18 CoJiep’KaHusl, B TOM YHUCJIE IyOJIMYHO JIeNaTh KpaTKue COOOIEeHus O
' pe3yabTaTax MPOEKTOB WIIM Y4YeOHBIX MCCIIEJOBAaHUM, MpPU ITOM
IPAMOTHO HCITOJIb30BaTh M3YYEHHBIN IMOHATUHHBIN ammapaTr Kypca

(bI/ISI/IKI/I, COIIPOBOKAATh BBICTYIIJICHUC Hpe3CHTaI_II/IeI71

IpU  BBIIOJIHEHWH  y4YeOHBIX TMPOEKTOB M  HCCIENOBaHUUN
pacripenenaTh O0S3aHHOCTH B TPyIIle B  COOTBETCTBUH C
L19 IIOCTAaBJICHHBIMU 3aJadyaMH, CJICAUTHh 3a BBINIOJHEHHEM ILIaHa
' IelcTBUI, aJeKBaTHO  OLIEHMBAaThL COOCTBEHHBIM BKJIad B
JIeSITENLHOCTD TPYIIIIBI, BBICTPAUBaTh KOMMYHUKaTUBHOE

B3aUMOJICYICTBUE, YUUTHIBASI MHEHHE OKPYKAFOLINX

8 KUIACC

Kon
NpoBepsieMoro
pe3yJbTarTa

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS] OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpPaMMbl OCHOBHOI'0 00111er0 00pa3oBaHusl
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1.1

HCIIOJIB30BaTh ITOHATHUA

1.2

pasiindaTth ABJICHHA 110 OIMMCAHUIO UX XAPAKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC q)HBH‘IeCKOG SABJICHHUC

1.3

pacro3HaBaTh NPOSIBIEHHE H3YUYEHHBIX (U3NUYECKUX SIBICHUN B
OKpY’KaloIIeM MHUpE, B TOM 4Hcie GU3NIecKue SIBICHUS B IPUPOE,
IIPU 3TOM IEPEBOJUTH MPAKTHUECKYIO 3a/1a4y B yUeOHYI0, BBIACIATD

CyIIECTBEHHBIE CBOMCTBA (TpU3HAKN) (PU3MUECKUX SBICHUH

1.4

OINUCHIBaTh M3YYCHHBIE CBOWCTBA TeN W (PU3HUECKUE SBICHHA,
UCTIONB3Ysl (pU3MUecCKHe BEJIMYUHBI, IMPH ONHUCAHWUU MPABUIBHO
TPAaKTOBaTh  (U3WYECKHH  CMBICI  MCIONB3yeMbIX  BEJIMYHMH,
0003HAUEeHUS W E€OUHUIBI (U3NYECKUX BEJIMYMH, HAaXOJIUTh
(dbopMysBl, CBS3BIBAIOLINE JaHHYI (U3UYECKYI0 BEIMYMHY C
OPYTUMHU BEJTMYUHAMU, CTPOUTD TpadUKH U3YUEHHBIX 3aBUCUMOCTEMN

(bU3HYECKUX BEIUIUH

1.5

XapaKTCpPU3oBaTh CBOMCTBA TCI, (I)I/I3I/I‘-IeCKI/16 SABJICHUA U MPOLCCCHI,
HCIIOJIB3YysA HU3YYCHHBIC 3aKOHBI, IIPU O3TOM JAaBaTb CJIOBECHYIO
(bOpMyJ'IPIpOBKy 3aKOHa MW 3alIucChiBaTb €0 MAaTEMAaTHYCCKOC

BBIPa)KCHHE

1.6

OOBACHSTH (PU3UIECKUE MPOIIECCHI M CBOMCTBA TEJI, B TOM YHCJIE U B
KOHTEKCTE CUTyalud MPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa:
BBISIBIIATh TPUYMHHO-CJICJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3
1 — 2 norudeckux maroB ¢ NOMOIIbI0 1 — 2 M3y4eHHBIX CBOMCTBA

bu3nvecKux SBICHHUH, PU3NICCKUX 3aKOHA HITH 3aKOHOMEPHOCTH

1.7

pemars pacyéTHble 3a7auu B 2 — 3 NeHCTBUS, UCIIOJIb3YS 3aKOHBI U
bopMmybl, CBs3bIBaOIIME (U3UYECKHE BEIMYMHBI: Ha OCHOBE
aHalu3a yCIOBHUs 3aJa4M 3allUCBIBATH KPAaTKOE YCIIOBUE, BBIABIATH
HE/IOCTAaTOK JaHHBIX JUIS pelleHMs 3a/auyd, BbIOMpATh 3aKOHBI U
bopmybl, HEOOXOAUMBIE JUISl €€ pelIeHHs, MPOBOAUTH PACUEThl U
CpaBHUBaTb IOJYYEHHOE 3HaueHUE (U3NYECKOM BEIMUYUHBI C

HU3BCCTHBIMU JaHHBIMH

1.8

pacro3HaBaTh MPOOJIEMBI, KOTOPBIE MOXHO PELIUTh NMPH MOMOIIH
(Gu3NYeCKUX METOJIOB, MHCIOJb3Yysl OINUCAHHUE HCCIIEI0BaHMs,
BBIJICJISITH IIPOBEPAEMOE NIPEAIIOI0KEHUE, OLICHUBATD IIPAaBUIILHOCTh

TOPsIIKA TIPOBEICHUSI HCCIICIOBAHUS, JIEIaTh BBIBOIBI

1.9

IIPOBOAWTL OIIBITBEI IIO Ha6J'IIOI[eHI/IIO (1)H3quc1<nx SIBIICHUH WA
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(bU3UYECKUX  CBOMCTB  Teln:  (HOpMyIHpOBaTH  IMPOBEPSIEMBIC
MPENIONIOKEeHUS, COOUPAaTh YCTaHOBKY W3  MPEIJIOKEHHOTO

000py/10BaHus, OMUCKHIBATh XOJI ONbITa U (HOPMYIHPOBATH BHIBOBI

1.10

BBIIIOJHATL HOPAMBIC HU3MCPCHHA C HCIIOJIB30BAHHMEM aHAJIOIOBBIX
npuOOpoB U  JNaTYMKOB (U3MUECKUX BEIUYMH, CPaBHUBATH
pe3yapTaThl M3MEpPEHUH C y4y€TOM 3aJaHHOM  abCOIIOTHOM

INOTpCIIHOCTHU

1.11

MPOBOANTH MCCIENOBAaHUE 3aBUCHUMOCTH OIHOW  (hU3HUecKOi
BEJIMYUHBI OT JPYrol C HCHOJIB30BAHUEM TMPSMBIX H3MEPEHHI:
IUTAHUPOBATh HUCCIIEIOBaHUE, COOMpPATh YCTAHOBKY M BBINIOJHSTH
U3MEpEeHUs, CJeays TMPeJIOKCHHOMY IUIaHy, (PUKCHpOBATh
pe3yNbTaThl NOTYYEHHOW 3aBUCMMOCTH B BHJIE TaONUIl U TpaduKoB,

ACJIaTh BBIBOJALI IO PE3YyJIbTaTaM UCCICAOBAHUA

1.12

MPOBOAWTh  KOCBEHHBIE HW3MEpPEHHS  (PU3UYECKHX  BEIMYUH:
IUTAHUPOBAaTh ~ W3MEpEHHus,  codupaTh  SKCIEPUMEHTAIBHYIO
YCTaHOBKY, CJeAys TMpEJIOKEHHON HWHCTPYKIUU, U BBIYUCIATH

3HAYCHHEC BCIINYNHBI

1.13

coOnrofaTh MpaBuja TEXHUKH Oe30MacHOCTH Mpu pabore ¢

1a00opaTOpPHBIM 000pYyI0BaHHEM

1.14

XapaKTepu30BaTh MPUHLUIBI JACUCTBUS M3YUYCHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM HA HX ONMCAHUSA, HCIONb3YS
3HAaHUS O CBOMCTBaX (U3MYECKUX SABICHMH M HEOOXOIUMBbIe

¢bu3nveckre 3aKOHOMEPHOCTH

1.15

pacrno3HaBaTb MPOCTLIC TCXHUYCCKHUC yCTpOﬁCTBa " U3MCPUTCIIbHBIC
HpI/I60pr IO CXEMaM U CXCMATUYHBIM PUCYHKAaM, COCTABJIATb CXCMbI
QJICKTPHUYCCKUX ueneﬁ C TMOCJICAOBATCIBHBIM M MapaJUICIIbHBIM
COCIUMHCHUCM OJJICMCHTOB, pas3jindasd YCJIOBHBLIC 0003HaYEHUS

JJIEMEHTOB JIEKTPUUYECKUX LIEeTIEeH

1.16

NPUBOAUTH TPUMEpHl (HAXOOUTh HWHPOPMALMIO O MPHUMEPAx)
NPAaKTHYECKOTO  HUCIIOJIB30BaHUS  (DU3MYECKUX  3HAHUH B
MOBCETHEBHON KM3HM Uil oOecredeHus: Oe30MacHOCTH  IPH
oOpamieHnn ¢ TpudopaMH M TEXHHYECKUMH yCTPOMCTBaMH,
COXpaHEHHs 3I0pPOBbS M COOJIOJCHHUS HOPM 3KOJOTMYECKOTO

MOBE/ICHUS B OKPY’KAIOLIEH cpefie

1.17

OCYIIECTBIISITh MOUCK HMH(OpManu (U3NYECKOTO COAEPKAHUSA B
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cetu IHTEpHET, HA OCHOBE UMEIOIINXCS 3HAHUM U IIyTEM CPAaBHEHHUSI
JONOJTHUTEIbHBIX HMCTOYHHKOB BBIJENATh HMH(POPMALMIO, KOTOpas

SIBJIIETCS IPOTUBOPEUMBON UM MOXKET OBITh HEZOCTOBEPHOI

1.18

WCIIOJIb30BaTh TIPW  BBITIOJIHEHUH YYE€OHBIX 3aJlaHUi  HAy4HO-
MOMYJISIPHYIO JINTEPATYPy (PU3NYECKOTO COAEPIKAHUS, CIPABOYHBIC
Marepuaibl, pecypchl cetd HMHTepHeT; Bianetb npuéMamu
KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus HH(OPMALIUY U3 OJHON

3HAKOBOM CUCTEMBI B IPYTYIO

1.19

CO3/aBaTh COOCTBCHHBIE TUCHMEHHBIE W KpaTKUE YCTHBIE
coobmieHusi, 0000mas uHpOpMaIMI0O U3 HECKOJIBKUX HCTOYHHUKOB
(U3HYECKOTO COJEpKAHUS, B TOM YHCIE MyOJIMYHO IMPEACTABISAThH
pe3yIbTaThI TPOCSKTHOM MJIH UCCIIEOBATEIBCKOM IEATEILHOCTH, TIPU
9TOM TPaMOTHO HCIIOJIb30BAaTh W3YyYCHHBIM IOHATUWHBIN amnmapar

Kypca (pU3MKH, COPOBOXK/IAaTh BBICTYIUICHHE IPEe3eHTalnen

1.20

IIPY BBITIOJTHEHUH YYEOHBIX IPOEKTOB U UCCIIEAOBAHUM (PU3NUECKUX
MPOIIECCOB paclpeseNiaTh 00s13aHHOCTH B TPYIIE B COOTBETCTBHHU C
IIOCTABJICHHBIMHM 3aJa4aMH{, CIEAUTHh 3a BBIIOJIHEHUEM IUIAHA
JNEUCTBUM M KOPPEKTHpPOBaTb  €ro, aJeKBaTHO OLIEHHUBATh
COOCTBEHHBIH BKJIaJ B JAEATENbHOCTh TIPYIIBI, BHICTPaUBATh
KOMMYHHUKaTUBHOE  B3aUMOJCWUCTBUE, IIPOSABIAS  T'OTOBHOCTH

paspeniath KOHMIUKTHI

9 KUIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepHeMble NMPpEeAMETHBIC PE3YJIbTAThI 0CBOCHUSA OCHOBHOI1
06p33OBaTeJ'le0ﬁ nporpaMmmsbl OCHOBHOI'O o01Iero 06p330BaHI/lﬂ

1.1

HCIIOJIb30BATh U3YUCHHBIC ITOHATUS

1.2

pa3jindaTtb ABJICHUA IO OIMMCAHUIO UX XAPAKTCPHBIX CBOICTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (1)I/I31/I‘I€CKOG SIBJICHUC

1.3

pacrno3HaBaTh IpPOSBIEHUE H3YUYEHHBIX (PU3UUYECKUX SBICHUHM B
OKpY’KaloIleM MHUpE, B TOM 4ucie GU3NUECKUe ABICHUS B IPUPOE,
IIPU 3TOM NEPEBOAUTD MPAKTUUECKYIO 337auy B YUEOHYIO, BbIIEIATh

CYIIECTBEHHBIE CBOMCTBA (MPU3HAKN) PUINUECKUX SIBICHUI

1.4

OIMUCBbIBATb H3YYCHHbLIC CBOMCTBa TEI M (1)I/IBI/ILICCKI/I€ SABJICHHA,
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UCHOJNB3Yysl (PU3MYECKHE BEJIMYUHBI, MPU ONHUCAHUU MPaBUIBHO
TPAaKTOBaThb  (U3WYECKHH  CMBICI  MCIOJB3yEMbIX  BEJIMYMH,
0003HaUeHUS U E€OUHUIBI (U3NYECKUX BEIMYMH, HAaXOJIUTh
(bopMysbl, CBS3BIBAIOLINE JaHHYI (U3UYECKYI0 BEIMYHMHY C
JOPYTUMHU BEIMYUHAMU, CTPOUTD I'paUKH U3YUEHHBIX 3aBUCUMOCTEN

(I)I/ISI/I"ICCKI/IX BCINYHNH

1.5

XapaKTCPpHU30BaTb CBOICTBa TCII, CI)I/ISI/I‘ICCKI/IS SABJICHUA W IIPOLECCHI,
HCIIOJIB3YyS HU3YYCHHBIC 3aKOHBI, IIPU O3TOM OaBaTb CJIOBCCHYIO
(bOpMy.]'II/IpOBKy 3aKOHa MW 3allUChiBAaTb €ro MaTrcMaTH4YCCKOC

BBIPA)KCHHE

1.6

OOBSCHATH (PM3MUYECKUE MPOIIECCHI ¥ CBOMCTBA TEJ, B TOM YHCIIE U B
KOHTEKCTE CHUTyalluii MPaKTHKO-OPUEHTUPOBAHHOTO XapakTepa:
BBISIBJISITH IPHYUHHO-CJICICTBEHHBIC CBSI3H, CTPOUTH OOBSICHCHHUE W3
2 — 3 JIOrMYEeCKHUX IIaroB ¢ MOMOIIbIO 2 — 3 U3YUYEHHBIX CBOMCTBA

¢bu3nUecKux ABICHUH, PU3NIECKUX 3aKOHA HITH 3aKOHOMEPHOCTH

1.7

pemars pacué€THble 3aAauu (ONMparouIvecss Ha CUCTeMy u3 2 — 3
YpaBHEHMI), HCIOJAb3ysl 3aKOHbBI M (HOPMYJIbl, CBS3BIBAIOLIUE
¢u3nyeckue BENUMYMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 3a/laud
3allUCBhIBaTh KPAaTKOE YCJIOBME, BBIABIATh HEAOCTAIOLIUE WIH
M30BITOYHBIE JaHHbIE, BRIOUPATh 3aKOHBI M (HOPMYJIIbI, HEOOXOMMBbIE
IUI PEUIeHus, POBOAUTh PACUYEThl U OLIEHUBATh PEATTUCTUYHOCTD

IMOJIYYCHHOT'O 3HAaUCHUA (I)HSH‘-IGCKOﬁ BCIINYHHBI

1.8

pacro3HaBaTb Hp06J'ICMBI, KOTOPBIC MOKHO PCIIUTL IIPpHU ITOMOIIU
(bl/ISI/ILICCKI/IX MCTOOOB, UCIIOJIB3YA OIMMCAHUEC NUCCICA0BAHUS, BEIACTIATD
MMPOBEPACMOC TMPCAIIOJIOKCHNUEC, OLCHHUBATH IPABUJIBHOCTL IOPSJAKa
IMPOBCACHUA MCCICAOBAHHA, [CJIATb BBIBOABLI, HWHTCPIPETHUPOBATH

PEC3yJIbTAThI Ha6HIOI[eHI/II‘;I 1 OIIBITOB

1.9

MPOBOANUTH OMBITHI MO HAOTIOACHUIO (PU3UYECKUX SBICHUN WU
(U3NIECKUX CBOWCTB TEIl: CAMOCTOSTEIBHO COOMPATh YCTAaHOBKY U3
M30BITOYHOTO HAabOpa 0O00PYI0BaHMS, OMHUCHIBATH X0 OMBITA U €T0

pe3yabTaThl, (POPMYIHPOBATH BHIBOIBI

1.10

MPOBOJIUTh TPH HEOOXOTUMOCTH CEpPHI0 NPSMBIX H3MEPEHUi,
Ompeiesisisl CpeaHee 3HAUYeHHe H3MepseMOi BenuuuHbl ((PokycHoe
paccTosiHue COOMparoIel JIMH3BI), 00OCHOBBIBATH BBHIOOP criocoba

HU3MEPEHHS (M3MEPUTEIHHOTO MprUOopa)
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1.11

MIPOBOAMTH HUCCIIEJOBAaHHE 3aBHCUMOCTEH (DU3MUECKUX BEIUYHH C
UCII0JIb30BaHUEM IIPSIMBIX U3MEPEHUM: IIJIAHUPOBATh UCCIIEOBAHUE,
CaMOCTOSITENIbHO COOMpPaTh YCTAHOBKY, (PMKCUPOBATh PE3yJbTAThI
MOJyYEHHOHM 3aBHCHMOCTH (PM3UYECKUX BEJIMYMH B BHUJE TaOIUIM

rpaduKoOB, JeIaTh BBIBOJIBI 10 PE3YJIbTaTaM HCCIICIOBAHUS

1.12

MPOBOJUTh  KOCBEHHBIE  HM3MEpPEHUsT  (DU3MYECKUX  BEITUYMH:
IUIAHUPOBATh ~ W3MEpPEHUs,  coOupaTh  SKCIEPUMEHTAIBHYIO
YCTAaHOBKY U BBINOJHATh HW3MEPEHUA, CIEAys MNPEII0KEHHON
WHCTPYKUMHU, BBIYUCIATH 3HAYEHUE BEJIWYMHBI U AHAJIU3UPOBATH
MOJYyYEHHBIE pEe3yJIbTaThl € YYETOM 3aJaHHOW MOrPEIIHOCTH

HU3MEpEHU

1.13

CO6J'II-OI[3TB InpaBujia TCXHHUKH 0e30macHOCTH Ipu pa60Te C

nabopaTOpHBIM 000pyI0BaHHEM

1.14

pa3nuyaTh OCHOBHBIE MPU3HAKU M3YyUEHHBIX (PU3UYECKHX MOJeNeil:
MaTepuajlbHas TOYKa, aOCOIIOTHO TBEPAOE TENO, TOUYEHHBIN
UCTOYHUK CBETA, JIy4, TOHKAas JIMH3a, IUIAHETapHas MOJENb aTOMa,

HYKJIOHHas MOACJIb aTOMHOT'O sapa

1.15

XapaKTepu30BaTh MNPUHLUIBI JEHCTBUS H3YYEHHBIX MPHOOPOB U
TEXHUYECKUX YCTPOMCTB C OINOPOM Ha HX OIMCAHUSA, UCIONb3YS
3HaHHA O CBOWCTBax (U3MUECKUX SBICHUH U HEOOXOAUMBbIE

(I)PBPI‘ICCKHG 3aKOHOMCPHOCTU

1.16

UCIIONIB30BAaTh CXEMBbl UM CXEMAaTUYHbIE PUCYHKH H3YyYECHHBIX
TEXHUYECKUX  YCTPOWCTB,  H3MEPUTENbHBIX  NPUOOPOB U
TEXHOJIOTUYECKUX MPOLECCOB MPU PELICHUH Y4eOHO-IPAaKTUYECKUX
3aJ1a4, ONITUYECKHE CXEMBI JJIsl IOCTPOEHUS N300pakKeHU B INIOCKOM

3epKajie ¥ coOuparomeil T1uH3e

1.17

MPUBOJIUTH TpUMEphl (HaXoAuTh WHGOPMALMI0O O TMpUMepax)
MPaKTUYECKOT0  HUCIOJIb30BaHUA  (U3UYECKUX  3HAHUH B
MOBCETHEBHON JKM3HM Juig oOecriedeHuss O€30MacHOCTH IpHU
oOpameHuu ¢ TpubOpaMud M TEXHUYECKUMH YCTPONCTBaMH,
COXPaHEHHUs 3[0pOBbS M COOJIOJEHHUS HOPM HKOJIOTMYECKOTO

MOBEJICHUS B OKPYIKAIOLIEH cpelie

1.18

OCYIIECTBIISATh MOUCK HH(pOpManmu (U3NYECKOTO COACPKAHUS B

cetu IHTEepHET, cCaMOCTOATENbHO (HOPMYIHUPYsI MOMCKOBBIN 3ampoc,

HaxXoaAuThb nmyTHn ONpCACIICHUA AOCTOBCPHOCTU HOJIy‘-IGHHOﬁ
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I/IH(i)OpMaHI/II/I Ha OCHOBC HMCIOIINXCA 3HAaHUHA U JOITIOJIHUTECIIbHBIX

HCTOYHHUKOB

1.19

UCMOJb30BaTh MPHU BBHINOJIHEHUH Y4YeOHBIX 3aJaHUN Hay4dHO-
MOMYJISIPHYIO JIUTEPATypy (PHU3HMUECKOTO COJCpKAaHUsS, CIIPABOYHEIC
MaTepuainbl, pecypcsl cetu MHTepHeT; BiIaieTb NpuéMamu
KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus HH(OPMALIUY U3 OAHOMN

3HAKOBOM CHCTEMBI B APYyryro

1.20

CO371aBaTh COOCTBEHHBIE NHCHMEHHBIE M YCTHBIE COOOLICHHS Ha
OCHOBE WH(pOpPMAIMK M3 HECKOJBKHX HCTOYHUKOB (PU3MUECKOTO
coiepKaHus, IMyOIIMYHO TPEACTABIATh PE3yIbTaThl MPOSKTHON MIIN
UCCIICIOBATENILCKOM  JIEATENIbHOCTH, TIPU  3TOM  T'PaMOTHO
UCTIONIb30BAaTh HM3YYCHHBI IOHATUHHBIA anmapar H3y4aeMoro
pa3znena (U3MKUA U COMPOBOXKIATH BBICTYIJICHHE INPE3CHTALUECH C

y4€TOM 0COOEHHOCTEH ayIUTOPUU CBEPCTHUKOB

1.21

IIPY BBITIOJTHEHUH YYEOHBIX IPOEKTOB U UCCIIEAOBAHUM (PU3NUECKUX
MPOIIECCOB paclpeseNiaTh 00s13aHHOCTH B TPYIIE B COOTBETCTBHHU C
IIOCTABJICHHBIMHM 3aJa4aMH{, CIEAUTHh 3a BBIIOJIHEHUEM IUIAHA
JNEUCTBUM M KOPPEKTHpPOBaTb  €ro, aJeKBaTHO OLIEHHUBATh
COOCTBEHHBIH BKJIaJ B JAEATENbHOCTh TIPYIIBI, BHICTPaUBATh
KOMMYHHUKaTUBHOE  B3aUMOJCWUCTBUE, IIPOSABIAS  T'OTOBHOCTH

paspeniath KOHMIUKTHI
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUA

7 KIIACC

Kon
pa3jiena

Kon
3JIEMEHTA

IIpoBepsiemble 3J1eMeHTHI COAEPKAHUS

®U3UKA U EE POJIb B [IO3HAHUU OKPYXAIOIIETO MHUPA

1.1

®usznka — Hayka O npupoze. SIBIeHUs NpUPOIBL.
dusnuecKkue SABJICHMS. MEXaHUYECKHE, TEIUIOBBIE,

OJICKTPUYCCKUEC, MArHUTHBIC, CBETOBBIC, 3BYKOBELIC

1.2

®usnyeckue BenMuuHBL. M3mepeHue (usmueckux
BenuunH. ®Pusnueckue npubopsl.  [lorpemHocTs

n3MepeHnil. MexxayHapoHas CUCTEMA €IMHUIL]

1.3

EctecTBeHHOHAYYHBII METO/ MO3HAHUS: HAOIIOJICHHUE,
IIOCTaHOBKA HAyYHOT'O BONPOCA, BBIABH)KEHHUE TMIIOTES,
IKCIEPUMEHT 110 IIPOBEpPKE TUIIOTE3, OOBSICHEHUE

Ha6J'IIOI[aeMOFO SABJICHUA

1.4

Onucanne PU3NYECKHUX SBJICHUH C TIOMOIIBIO MOIeTIeH

1.5

[TpakTueckue paboThI:

#HH##Par###13MepeHne paccToOsHUM.
###Par###3mepenne o0bEMa KUIKOCTH U TBEPIOTO
Tena.

###Par###OnpeneneHue pa3MepoB MaJIbIX TeJl.
###Parf##l13mMepeHne TemmnepaTypbl NP IIOMOIIH

YKUJKOCTHOTO TEPMOMETPA U AATUYHUKA TEMIEPATYPBI

ITEPBOHAYAJIBHBIE CBEJJEHN A O CTPOEHUU BEILIECTBA

2.1

HiHtPar#H###CTpoeHue BellecTBa: aTOMbl U MOJIEKYJIbI,
ux pasMmepsl. ONBITHI, OKa3bIBAIOIINE UCKPETHOE

CTPOCHUC BCUICCTBA

2.2

#i##Par###t]|pikenne  dvactunr  BemectBa.  CBs3b
CKOPOCTH  JIBIDKCHHS 4YacTHII C TEMIIepaTypOH.

BpoyHoBckoe nBuxenue, muddysus

23

B3aumopeicTBre 4acTUIl BEIIECTBA: NPUTSIKEHNUE U
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OTTAaJIKUBaHHUEC

2.4

###Par### Arperataoie COCTOSIHHSI BEIIECTBA:
CTpOGHHE  Ta3oB, KHUIKOCTEH M TBEPABIX
(kpucTajuiMyeckux)  Tel.  B3auMocBsa3b  Mexay
CBOWCTBAMHM  BEIECTB B  PAa3HbIX  arperaTtHbIX

COCTOSAHUAX N UX aTOMHO-MOJICKYJISIPHBIM CTPOCHUEM

2.5

Oco0eHHOCTH arperaTHhIX COCTOSTHUN BOJIbI

2.6

[IpakTuyeckue paboOTHI:

###Par###O1nenka tuaMeTpa aToMa METOJIOM PSIOB (C
UCToNb30BaHueM ¢otorpaduit).

HHHPar###ONBITEL 110 HAOJNIOAEHUIO  TEIUIOBOTO
pacuIMpeHus ra3os.

H#HH#HPar###OnbITEI IO OOHAPY)KEHUIO JEUCTBHUS CHJ

MOJICKYJISIPHOT'O MPUTAKCHUA

JIBVDKEHME U B3AUMOJIEUCTBUE TEJI

11 Mexanuueckoe JIBUJKEHHUE. PaBHOMepHOE u
. HEPAaBHOMEPHOE JBM)KEHUE
#H##Par###Ckopocte.  CpenHsaAsi ~ CKOpOCTb  IIpHU
3.2 HEPaBHOMEPHOM JBM)KEHUU. Pacuér myTu u BpeMeHHU
JTBUKCHHUS
SBnenne uHepuuu. 3akoH uHepuuu. B3aumoneiicTaue
33 T€J KaK MPUYMHA U3MEHEHUSI CKOPOCTH JBUKEHUS TEll.
Macca xak Mepa HHEPTHOCTH Teja
14 ###Par### lnoTHOCTh BemecTBa. CBs3b MIIOTHOCTH C
' KOJIMYECTBOM MOJIEKYJI B eIMHUIE 00bEMa BelllecTBa
3.5 Cuna xak XxapakTepUCTHKa B3aUMOIEHCTBUS TEI
16 Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuibl ¢
' HOMOIIbIO IMHAMOMETpA
37 ###Par###SIBnenue tarorenus u cuia Tsoxectu. Cuna
' TSKECTH Ha JApyrux miuaHerax. Bec Tema. HeBecomocTh
18 Cuna tpenusi. TpeHUE CKONBXEHHUS U TPEHHUE IOKOS.
' Tpenue B npupoJIe ¥ TEXHUKE
3.9 H#HH##Par###Crnoxenue cuj, HaNpaBJICHHBIX MO OJIHOM
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npsiMoil. PaBHozelicTByromas cui

3.10

[IpakTuyeckue paboTHI:

OmnpeneneHue CKOPOCTH PaBHOMEPHOIO JIBMKEHUS
(wapuka B KMIKOCTH, MOJIEIU 3JIEKTPUUECKOro
aBToMOOWIIE W Tak jganee). OmpenerneHue cpeaHei
CKOPOCTH CKOJIbXEHHs Opycka WIM IIapuka 110
HAKJIOHHON 1uiockocTH. OmpezeneHue IIOTHOCTH
TBEépIoro  Tema.  OmbITB,  JEMOHCTpPHUpYOIINE
3aBHCUMOCTH pacTshKeHus (nedopMaryiv) npy>KUHBI OT
NOPUIOKEHHOW cuibl. ONBITEL, JAEMOHCTPHUPYIOLIUE
3aBUCHUMOCTD CHJIbI TPEHHS CKOJIBKEHHUS OT Beca Tena

H XapaKTepa COIIPUKACAOINXCA HOBerHOCTeﬁ

3.11

Du3ndeckue SBICHHUS B nmpupoac: NpuMcEpbl ABMKCHHUSA C
pa3 IMYHbIMH CKOPOCTAMU B JKMBOM 1 HEXKUBOU npupozae,

JICMCTBHE CUJIBI TPEHUS B IPUPOJIE U TEXHUKE

3.12

Texuuueckue yCTpOﬁCTBaI AUHAMOMCTpP, MOATIHUITHUKN

JTABJIEHME TBEPJBIX TEJI, )KUJKOCTEN 1 TA30B

4.1

Hasnenue tBEpAoro Tenma. CrnocoObl YMEHBIICHHS M

YBCIIMUYCHUA NABJICHUA

4.2

I[aBJ'IeHI/IC raza. 3aBHCUMOCTh JaBJICHHUA TIa3a OT

00BEMa, TeMIiepaTypbl

4.3

Hepez[aqa JaBJICHHUA TBépI[LIMI/I TCJIaMH, XUJIKOCTAMHU

n razam. 3akoH [lackansa. [THeBMaTHUeckne MaIIMHBI

4.4

3aBUCHMOCTh  JTaBIICHHS O KUAKOCTH OT TJIyOWHBI.
I'unpocratnueckuit  mapagokc.  CooOmaromuecs

COCYhI. FI/II[paBJ'II/ILIeCKI/IC MCXaHU3MBbI

4.5

Atmochepa 3emaum u armocepHOe JaBiEeHUE.
[IpuumHBl CyIIECTBOBaHMS BO3AYUIHOH OOOJIOYKH
3emiu. OmnbIT Toppuuenmnu. 3aBUCUMOCTD
aTMOC(EpHOTO JaBJIEHUS OT BBICOTHI HAJ YPOBHEM

Mopst

4.6

N3mepenne armocdepnoro nasneHus. [Ipubopsr s

W3MEPEHUs: aTMOC(EPHOTO AABICHUS

4.7

JlelicTBUEe KUAKOCTH M rasa Ha IOIPYKEHHOE B HUX
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Teno. BreiTankuBaromas (apxuMenoBa) cuia. 3aKoH

Apxumena

4.8

[LmaBanue ten. Bo3ayxoriaBanue

4.9

[TpakTnyeckue paboTHI:

HccnenoBanue 3aBUCHMMOCTH Beca Tela B BOJE OT
00béMa MOrpyXEHHOW B KHIKOCTb 4YacTH Tela.
OmnpeneneHne BBITAJIKUBAIOLIEH CUIIbI, JIEHCTBYIOIIEH
Ha TeNo, IOrpy:kEHHOe B JKHAKOCTb. IIpoBepka
HE3aBHCUMOCTH BBITAJIKUBAIOIIEN CUJIbI, IEUCTBYIOILIEH
Ha TEJIO B JKUOKOCTH, OT Macchl Tena. OMbITHL,
JEMOHCTPUPYIOIME 3aBUCUMOCTb  BBITAJIKHUBAKOLIEH
CHJIBI, IEHCTBYIOLIEH Ha TENO B XKHUJIKOCTH, OT 00bEMaA
NOTPYKEHHOU B KUAKOCTb YaCTH TEJA U OT IUIOTHOCTH
xuakoctu.  KoHcTpympoBaHme — apeoMerpa  WIH
KOHCTPYMpPOBAaHHE JIOJAKM W  ompeneineHue  eé

rpy30H01bEMHOCTH

4.10

Odusnyeckue  ABICHHA B IPUPOJE:  BIHSHHE
aTMOC(EepHOro JaBJICHUS Ha JKUBOM  OpraHusMm,

MJIaBaHue PhIO

4.11

TexHuueckue ycTpoicTBa: COOOMIAIONIUECS COCYABI,
YCTPOMCTBO BOJONPOBOJAA, THUAPABINYECKUIN IIpecc,
MaHOMETp, 0apoMeTp, BHICOTOMED, MOPIIHEBON HacocC,

apeoMeTp

PABOTA, MOIIHOCTD, OHEPT U

5.1 Mexanunyeckas pabota

5.2 Mexanunueckass MOIITHOCTD

53 [IpocThie MeXaHW3MBI: pbIYAr, OJIOK, HAKJIOHHAS

' mockocThb. [IpaBuiio paBHOBECHS pblyara

5.4 [IpumeHeHne paBuiIa paBHOBECHS phlyara K OJIOKY
«3omotoe  mpaBwio»  MmexaHukd. Kosdduuuent

5.5 IIOJIE3HOTO  JAEeUCTBUA  MexaHu3MoB.  lIpocteie
MEXaHU3MBI B OBITY U TEXHUKE

5.6 [ToreHmmanpHast SHEPTUM TeJa, MOJIHITOrO HaJl 3eMIEH

5.7 Kunernueckas sHeprus
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5.8

[Tonnas mMexaHudeckasi SHEprus. 3aKOH W3MEHEHUS U

COXPAaHCHUA MEXaHHYECKOM OHCPIrun

59

[IpakTuueckue paboOTHI:

##HtPar#H##0Onpenenenne paboThl CUIBl TPEHUSI TpPU
PaBHOMEPHOM JBHWKEHHUU TelIa IO TOPU30HTAIBLHOMN
NOBEepXHOCTU. lccnenoBanue ycinoBUM paBHOBECHS
periuara. Mamepenue KIIJ[ HakJIOHHOM TMJIOCKOCTH.

N3yuenue 3akoHa COXpaHEHUSI MEXaHUYECKON YHEPTUU

5.10

duznyeckrue SBICHUS B nmpupoac: pbHaru B TCJIC

YCJIOBCKA

5.11

TexHuueckue yCTpOMCTBA: pblUar, MOABWKHBIA U
HGHOI[BI/I)KHLII\/JI 6HOKI/I, HAaKJIOHHA IMIIOCKOCTb, IPOCTHIC

MEXaHU3MBI B OBITY

8 KUIACC

Kon
pa3aena

Kox
3JIeMEHTA

HpOBepﬂeMbIe JIEMEHTBI COACPKAHUA

TEIIIOBBIE ABJIEHUA

6.1

OCHOBHBIE TOJIOKEHHSI MOJIEKYJISIPHO-KUHETUYECKOM
TEOpUU CTPOEHUs BellecTBa. Macca U pa3Mepbl
MOJICKYJIL. OHLITBI, TNOATBCPIKAAIOIIUC OCHOBHBIC

IIOJIOKEHUS MOJIEKYJIIPHOKMHETHYECKOU TEOPUH

6.2

Mogenu  TBEPAOro, JKUAKOIO U Ta3000pa3HOro
cocTosHu# BemecTBa. Kpucrammnueckue u amopdHbIe

TCIIa

6.3

OOBbsICHEHHE CBOWCTB T'a30B, )KUIKOCTEH U TBEPIBIX TEI
Ha OCHOBE IIOJIOKEHHH MOJIEKYJIIPHOKHHETHYECKOU

TEOPHUH

6.4

CMauynBaHue u KalmUJIJIIPHBIC ABJICHUA

6.5

Temopoe paCcIupeHUC U CIKaTUC

6.6

Temneparypa. CBsi3b TemmepaTypbl CO CKOPOCTHIO

TCIJIOBOT'O IBMIXKXCHUA YaCTHIL
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BnyTtpeHnHss SHEPTHsL. Crioco0sl U3MEHEHUS

6.7 BHYTPEHHEH SHEPIrUM: TEIUIONepeaadya U COBEPILCHHE
paboThI
63 Bunbr TEeIIoNepeIaum: TEIJIONPOBOJHOCTb,
' KOHBEKLHUS, U3JIy4YECHUE
KommuectBO  TemnoTel. YIenbHAss  TEINIOEMKOCTH
6.9
BEILIECTBA
TemiooOMeH M TEMJIOBOE paBHOBECHE. YpaBHEHHUE
6.10
TEIUIOBOTO OajaHca
611 [InaBnenne U  OTBEpAEBAaHUE  KPUCTAIMUECKHUX
' BEILIECTB. Y Ie/IbHAs TEIUIOTA IIJIaBICHUS
[MapooOpazoBanrie u  KoHAeHcauusi. VcmapeHue.
610 Kunenme. VYpenbHas Termmora mapooOpa3oBaHUS.
' 3aBUCHUMOCTh TEMIIEPATyPbl KUIIEHUS OT aTMOC(EPHOTO
JIABJICHUS
6.13 Brnaxxnocts Bo3myxa
6.14 OHeprus ToIIuBa. Y ieJbHasi TENJI0Ta CrOPAHUS
[Tpunnuner  pabotel TermioBbix jaBurateneid KIIJ
6.15 TEIUIOBOTO JBUTATeNs. TeIIoBble JBUrAaTEIN U 3alluTa
OKpYXAaIoIIEeH Cpeabl
3aKOH COXpaHEHHUS M TPEBpPAILCHUS DJHEPruu B
6.16
TEIUIOBBIX IIpoLeccax
[IpakTudeckue pabOTHI:
HH#HPar###OnbpITel IO OOHAPY)KEHUIO JEHCTBUS CHII
MOJIEKYJISIPHOTO MPUTSIKEHHUS.
#H##HPar###0OnbITBl IO  BBIPAIIMBAHUIO  KPHUCTAJJIOB
617 MOBAapPEHHOM COJIM WIIK caxapa.

#H#HPar###OneITel 110 HAOMIOJCHHMIO  TEIJIOBOIO
pacuImpeHus Ta3oB, JKUJIKOCTEH U TBEPIBIX TEI.
###Par###OnpeneneHue naBieHns BO3IyXa B OAIJIOHE
HIIPHULIA.

H#H#Par#H##ONbITH, EMOHCTPUPYIOLINE 3aBUCUMOCTh
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JABJICHHUS BO3JyXa OT ero o0bEMa M HArpeBaHUS WU
OXJIQXKICHUSI.

###Par###1 IpoBepka TUIIOTE3BI JIMHEWHON
3aBUCHUMOCTH  JUTMHBI ~ CTOJIOMKA  KHJIKOCTH B
TEPMOMETPHUYECKOM TpyOKe OT TeMITepaTyphl.
###Par###HaOmonenne  M3MEHEHUS]  BHYTPCHHEH
SHEPruM Tella B pe3ylibTaTe Terionepeaadyd u padoThl
BHEIITHHUX CHIL

##HtPar#H##llccnenoBanue sIBIE€HUS TEIUIOOOMEHa IpHU
CMEIIMBAHUM XOJOJIHON U TOpsSYEh BOJIBI.
#H##Par###Onpenenenue KOJIMYeCTBa TETUIOTHI,
MOJTyYeHHOTO BOJOW TpU TEIJIOOOMEHE C HAarpeThiM
METATUICCKUM IIAJTUHIPOM.

##HPar###OnpeneneHue  yIeabHOW — TEIIIOEMKOCTH
BEIIIECTBA.

H###ParfH##lccnenoBanue nporecca NCIapeHuUs.
#H##Par###OnpeneneHue OTHOCUTEIBLHON BIAXHOCTH
BO3/yXa.

#H##Par###Onpenenenue YAEIbHON TEIJIOTHI

IIJ1aBJICHUA JIbAA.

6.18

@dusnyeckne SBICHUS B TPHPOJE: IOBEPXHOCTHOE
HATSDKEHHE W KalWUIApHBIE SBICHHUS B HPUPOJE,
KPUCTAJUIBL B IpUpOJE, n3nyueHue CoiHIa, 3aMep3aHue
BOJIOEMOB, MOpCKUE Opusbl; 0Opa3oBaHHE pOCHI,

TyMaHa, UHE, CHETa.

6.19

TexHuueckue yCTPOMCTBA: KaNWUISAPBL, MPUMEPHI
MCIIOJIb30BAaHUS KPUCTAIIIIOB, JKUAKOCTHBIN TEPMOMETD,
JaTYUK TEMIIEpaTypbl, TEPMOC, CUCTEMA OTOILICHUS
JIOMOB, TUTPOMETPHBI, NICUXPOMETp, MapoBas TypOuHa,

ABUTaTCJ]Ib BHYTPCHHETO CrOpaHus.

SJIEKTPUYECKUE U MAT'HUTHBIE SABJIEHUA

7.1

OnekTpusanus Tei. J[Ba poaa 3JIeKTpUYECKuX 3apsJioB

7.2

BsaumopneiictBue 3apsokeHHbIX Tenl. 3akoH Kyiona
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(SaBI/ICI/IMOCTI) CHJIBI BSaHMOHCﬁCTBHﬂ 3apsAKCHHBIX TCJI

OT BCJIMYUHLI 3apssaA0B U PACCTOAHUA MCKIY TeJ'IaMI/I)

DneKTpuueckoe noJe. Hanpsoxk€HHOCTD
7.3 AJEKTpUYECKOro mojsa. [lpuHmmMn  cynepno3uuuu
ANEKTPUUYECKUX TOJIeH (Ha KaueCTBEHHOM YPOBHE)
Hocurenu »snextpuueckux 3apsiioB. DJIeMEHTapHBIN
7.4 anekTpudeckuil 3apsan. Ctpoenue aroma. [IpoBoaHuku
U AUDJIEKTPUKHU
7.5 3aKOH COXpaHEHHUs JIEKTPUUYECKOTr0 3apsiia
76 ONEeKTpUYeCKUd  TOK.  YCIIOBUSL  CYLIECTBOBaHHS
' 3JIEKTPUYECKOTO TOKA. FICTOUHHMKHN OCTOSIHHOIO TOKa
[HenictBus 3JEKTPUYECKOIO TOKa (Tenogoe,
7.7 XUMHYECKOE, MAarHuTHOE). OJEeKTpUYECKUH TOK B
KUJKOCTSX M rasax
- Onektpuueckas 1menb. Cuia Toka. DJIEKTPUYECKOE
' HaIpsKEHUE
79 CormnpoTuBieHue MPOBOJHHUKA. VYnensHoE
' COTIPOTHBIICHNE BEIIECTBA
7.10 3akoH OMa 11 ydacTKa Lenu
[locnenoBarenpHOE W MapalieIbHOE COEIUHEHHE
7.11
MPOBOJIHUKOB
PaGota ¥ MOIIHOCTH 3JEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoyins — Jlenua
13 DIIeKTpUYECKHE TN U MOTPEOUTENTN DIICKTPUIECKOU
' sHepruu B ObITy. KopoTkoe 3ambikaHue
[TocTtosiHHBIE MarHuThl. B3anuMoielicTBHE MOCTOSHHBIX
7.14
MarHuTOB
715 MarnutHoe moje. MarHutHoe mojie 3eMJIM U €ro
. 3HAYEHHUE IS )KM3HU Ha 3emiie
716 OneiT Opcrena. MarHuTHOE IM0JI€ 3JIEKTPUUYECKOTO

TOKa. HpI/IMeHeHI/Ie SJICKTPOMAruiuTOB B TCXHUKE
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JlelicTBME MAarHUTHOTO MOJS HA MPOBOJHHUK C TOKOM.

:‘)J'IeKTpOI[BI/IFaTeJ'IB IMOCTOSTHHOT'O TOKa. M croib30BaHue

7 3JIEKTPOJIBUTaTeNieil B TEXHUYECKUX YCTPOMCTBAax M Ha

TpaHCHOPTE

Onbitet ®apagess.  SIBneHwe  3IE€KTPOMArHUTHOM
7.18

uHaykuu. [Ipasuio Jlenna

DIIEKTPOreHepaTop. Crnoco0sl MOJTyYEHUs
7.19 ANEKTPUYECKON  SHEPruM.  DJNEKTPOCTAHLMM  HA

BO300HOBJISIEMBIX HCTOYHUKAX YHEPTHH

[TpakTudeckue pabOTHI:

OMnBITH IO HAOTIOACHUIO NIEKTPU3ALINHN TEJT HHIYKIIUEH

Y TIPY COMTPUKOCHOBEHHH.

UccnenoBanue NOE€UCTBUSI AIEKTPUUECKOTO TIOJSI Ha

MPOBOJIHUKH U TUAJIEKTPUKH.

COopka u mpoBepka pabOTHl SIEKTPUUECKON IenH

MOCTOSIHHOTO TOKA.

W3mepenne U peryaupoBaHUe CUIIBI TOKA.

W3mepenue u peryaupoBaHUe HAIPSHKEHUS.

HccnenoBanue 3aBUCHMMOCTH CWJIBI TOKA, HIYLIETO

yepe3 Ppe3UcTop, OT CONPOTUBICHHS PE3UCTOpPA H
720 HaIIPSKEHUSI HA PE3UCTOPE.

OnbITHI, JIEMOHCTPHPYIOIIUE 3aBHCUMOCTh
AJIEKTPUYECKOTO COMPOTUBIICHHUS MPOBOJIHHUKA OT €ro
JUTHHBI, TIJIOMIA/IA MTOTICPEYHOT0 CEUCHUS U MaTepuaa.
[MpoBepka mpaBHIa CIIOKEHUS HAMPSDKEHUE  IPH
MOCJICIOBATEIBHOM COEJIMHEHHH JIBYX PE3HCTOPOB.
[TpoBepka mpaBuiia i CUJIbI TOKA TIPU MapalieIbBHOM
coequHeHUN  pe3uctopoB. OrmpeneneHue  padOTHI
AJNIEKTPUUYECKOTO TOKA, WAYIIETO Yepe3 PEe3nucTop.
OnpezneneHue MOIMHOCTH — DJIEKTPUYECKOTO  TOKa,
BBIJICIISIEMOM Ha pesucrope. HccnenoBanue
3aBUCHUMOCTH CHJIBI TOKA, UYIIETO Yepe3 JIAMITOUKY, OT

HanpspkeHus Ha Hell. Onpenenenue KIIJ[ narpeBarens.

90



HccnenoBanue MarHMuTHOTO B3aUMOJIEICTBUS
IIOCTOSIHHBIX MAarHuTOB. M3ydyeHune MarHuTHOro MO
INOCTOSIHHBIX MAarHUTOB MpH HMX OOBEAUHEHUH U
pasnenenun. McecnenoBanue N1eUCTBUSA HIEKTPUIECKOTO
TOKa Ha MarHuTHYIO CTpEJIKY. OnbIThI,
JEMOHCTPHUPYIOLINE 3aBHCHUMOCTh CHJIBI
B3aMMOJEICTBYS KaTyIIKH C TOKOM U MarHuTa OT CHJIbI
TOKAa W HalpaBJIeHUs TOKa B KaTymke. l3yueHue
JENCTBUSL MAarHUTHOTO TOJISi HA MPOBOJHHUK C TOKOM.
KoncTpyuposanue u U3y4YECHHE paldoThI
DJIEKTPOABUIATEIIS. N3mepenue KITA
AJIEKTPOJIBUraTEIbHONM  yCcTaHOBKU.  OmBITBI 1O
HCCIIE0BAHUIO SIBJIICHUS AIIEKTPOMarHUTHOM
WHAYKIWHA: HUCCIECJOBAHUE W3MCHECHUN 3HAYCHHA U

HallpaBJICHUA UHAYKIIUOHHOTO TOKa

®dusnyueckue SBICHUS B TPHUPOJE: DICKTPUUECKHE

SABJICHUA B aTMOC(l)epe, QJICKTPHUYCCTBO  KHMBBIX

7.21 OpPraHU3MOB, MAarHUTHOE TOJIe 3eMH, Apeii( MOI0COB,
POJIb MArHUTHOTO TOJIS JUIs1 KU3HU Ha 3eMJlie, IOJIIPHOE
CHSTHHE
TexHuueckue yCcTpOMCTBA: IEKTPOCKOII, aMIEepMeETD,
BOJIbTMETP, PEOCTAT, CUETUMK IEKTPUUECKOM dHEPruHy,
799 JJIEKTPOOCBETUTENIbHBIE TPUOOPHI, HarpeBaTeIbHbIE
' ANEKTPONPUOOPHI (mpumepsl), INMEKTPUUYECKUE
NpPEIOXPAHUTEIH, SJIEKTPOMATrHUT, 3JIEKTPOJBUTATEND
MOCTOSIHHOTO TOKA, FTEHEPATOP MOCTOSHHOTO TOKa
9 KIIACC
Kon Kon
IIpoBepsieMble 21€MEHTHI COAECPKAHUS
paszaena 3JIEMEHTA
q MEXAHUWYECKMUE SBJIEHUA
8.1 Mexanuueckoe JABW)KEHHE. MatepuanbHas TOYKa.
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Cucrema orcuéra

8.2 OTHOCHUTENBHOCTh MEXaHUYECKOTO JIBUKEHUS
8.3 PaBHOMEpHOE NPAMOIMHENHOE IBUKEHUE
###Par###HepaBHOMepHOE MPSIMOJIMHEITHOE
8.4 nBukeHne. CpeHsisi ¥ MTHOBEHHAsI CKOPOCTh TeJla IIPU
HEPaBHOMEPHOM JIBUKEHUU
o5 Yckopenue.  PaBHOYCKOPEHHOE — NPSMOJIMHENHOE
. JIBYDKEHUE
8.6 #H##Par###CBoOoqHOoe manenne. OneITe! [ ammnes
#Hi#HPar#H##PaBHOMepHOE ABM)KEHHE O OKPY>KHOCTH.
8.7 Ilepuon u vactora obparienus. JIuneiHas u yrioBas
ckopocTH. LleHTpocTpeMuTenbHOe yCKOpeHHe
8.8 [Tepseriit 3akon HeroToHa
8.9 Bropoii 3akon HetoTona
8.10 Tperuii 3akoH HeroToHa
8.11 HAH#Parf##] [puHIMn cyneprno3nuuy cui
8.12 Cuna ynpyrocru. 3akoH ['yka
813 H#HHHPar###Cuna TpeHMs: cujla TPEHUS CKOJIbKEHMUS,
' CHUJIa TPEHHUS MTOKOSI, IPYTHe BUJIbI TPEHUSI
%14 ###ParfH##Cunia  TSDKECTH M 3aKOH  BCEMHPHOTO
' TATOTEHUA. Y CKOPEHUE CBOOOIHOrO MaJeHUs
215 JBmwxkenne t1aHer Bokpyr Comuma.  IlepBas
. KOCMHUYecKasi CKopocTb. HeBecoMocCTh U eperpy3ku
816 PaBHOBecue MarepuanbHOM  TOukH. AOCOIIOTHO
' TBEPOE TEIIO
%17 HiHtPar#H#PaBHoBecHe TBEPIOTO Teja ¢ 3aKpeIIEHHON
. ocblo BpaleHus. MomeHT cuisl. LlenTp Tsoxectu
8.18 Nmnynsc tena. U3menenue umnyinbsca. UMmynbe cuitbl
8.19 3aKOH COXpaHEHUsI UMITyJIbCa
8.20 #HH#HPar###PeakTUBHOE NBIDKEHUE
8.21 Mexanudeckas paboTa U MOIITHOCTh
222 PabGora cun TskecTH, ynpyroctd, TpeHus. CBs3b

OHCEPIUuu U pa6OTBI
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8.23

HOTGHI_[I/IaJ'II)HaSI OHEprusa TEja, IOAHATOrO HaxQ

NIOBCPXHOCTHIO 3eMmim

8.24

ITorennuanpHas SHEPIrua cxaToi NPYKHUHBI

8.25

#H##Par##H#Kunernueckas  sHeprus. Teopema o

KMHETUYECKON SJHEPrUu

8.26

Hi#H#ParfH##3aKoH COXpaHEHUS] MEXaHUYECKOW SHEPTUU

8.27

[IpakTuyeckue pabOTHI:

OrnpezerieHne CpeTHEN CKOPOCTH CKOJIBXKEHUs OpycKa
WIM ABW)KCHUS IIapUKa MO HAKIOHHOW TUIOCKOCTH.
Onpenenenue yCKOpeHUs Teia Npu paBHOYCKOPEHHOM
JIBIKECHUU 110 HAKJIOHHOM IIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IYTH OT BPEMEHH IPHU
PaBHOYCKOPEHHOM  JIBIDKEHUM  0€3  HaudalbHOU
CKOPOCTH.

[IpoBepka THIOTE3bI: €CIM MPU PABHOYCKOPECHHOM
JBYOKCHUH 0€3 HavYaJbHOW CKOPOCTH IYTH OTHOCSTCS
KaK psA HEUYETHBIX YHUCEN, TO COOTBETCTBYIOIIUE
MIPOMEXXYTKH BPEMEHHU OJTMHAKOBBI.

Hccnenoanue 3aBHUCHMOCTH CHIIBI TpEeHUS
CKOJIBKEHUSI OT CWJIBI HOPMAJIBHOTO JIaBJICHUS.
Omnpenenenne KOIPPUIUEHTA TPEHUS CKOJIBKEHUS.
Omnpenenenne KECTKOCTH TpPYXHUHBL. OnpenencHue
paboThl CHUIIBI TPEHUs MPU PABHOMEPHOM ABMXKCHUU
TeJla 10 TOPU3OHTAIBHOM MOBepxXHOCTH. OmpeneneHue
paboThl CWJIBI YOPYTOCTH TMpU MOABEME Tpy3a C
WCIIOJIb30BAHUEM  HETOJIBI)KHOTO M ITOJBIMIKHOTO

OJIOKOB

8.28

dusznyeckue ABICHUS B IpupoJc: MpUINBLI U OTIIUBBI,
JABHKCHHUC IIJIAHCT ConHeyHoOH CHUCTCMBbI, PCAKTUBHOC

JABUKCHUEC XHUBBIX OPraHU3MOB

8.29

Texunueckue YCTPOﬁCTBaZ CIUAOMECTpP, HATUYHUKH

I0JIOXKEHHUS, PACCTOSIHUS U YCKOPEHUS, PAKEThI

MEXAHNWYECKUE KOJIEFAHUMA 1 BOJIHBI

9.1

KonebarensHoe JIBYDKEHHUE. OCHOBHEBIE

XapaKTepUCTUKU  KoyieOaHUil: mepuoj, 4acTora,
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aMIUTATY 1A

9.2

Marematndeckuii M NPYKHHHBIA ~ MasTHHKH.
[IpeBpamienne  sHeprud  Opu  KoJeOaTeIbHOM

JABMOKCHUN

9.3

3aryxatomme kojeOaHus. BeiHyKaeHHBIe KOJeOaHMs.

Pe3onanc

94

Mexannueckne BoJIHBL. (CBOWMCTBA MEXaHMYECKHX
BOJH. IIponmonbHble M monepeyHble BOJIHBL. JlIMHA
BOJIHBI M CKOpPOCTb €€  pacHpOCTPAaHEHU.
MexaHnudeckue BOJIHBI B TBEPJIOM TelIe, CEHCMUYECKHE

BOJIHbI

9.5

3ByK. ['poMKOCTH M BbICOTA 3ByKa. OTpakeHHUE 3ByKa

9.6

WHudpa3Byk u ynpTpa3Byk

9.7

[IpakTuueckue padbOTHI:

OmnpeneneHue 4acToTbl W Mepuojga  KoseOaHW
MaTEeMaTHIECKOTO MasiTHUKA.

OmnpeneneHue 4acToThl W Iepuojpa  KoseOaHW
MPY>KUHHOTO MasiTHUKA

HccnenoBanne 3aBUCHMOCTH Iepuoja KoJieOaHHi
MOJBEIIEHHOTO K HUTH Tpy3a OT JUIMHBl HUTH.
HccnenoBanne 3aBUCHMOCTH Iepuoja KoJieOaHHi
NpY>KMHHOTO MAasiTHUKa OT Macchl Tpy3a. IIpoepka
HE3aBHCUMOCTH  TepHoja  KojebaHuil  rpysa,
MOJIBEIICHHOTO K HUTH, OT MAcChl TPy3a U KECTKOCTH
npyXHuHbl. M3MepeHne  yckopeHHsT  CBOOOHOTO

HajgcHus

9.8

dusnueckue SIBJICHUS B nprupoac: BOCIIPHUATHUC 3BYKOB
KUBOTHBIMH, 3E€MIIETPSACCHUC, ceilicMu4YecKue BOJIHBI,

LIYHaMH, 3XO0

9.9

TexHuueckue yCTpOMCTBA: 3XOJIOT, HCIIOJIIb30BAaHUE

yJIbTpa3ByKa B ObITY U TEXHUKE

10

OJIEKTPOMATHUTHOE TTOJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI

10.1

DNeKTPOMarHUTHOE MoJie. DJIEKTPOMarHUTHbIE BOJIHBI.

CBoiicTBa QJICKTPOMAIrHUTHBIX BOJIH
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10.2

[IIxana 3n€KTPOMarHUTHBIX BOJIH

10.3

DneKkTpoMarHuTHas npupoaa cBera. CKOpPOCTh CBETa.

BoiHoBErIe cBoMcTBa cBeTa

10.4

[IpakTrueckue pabOTHI:
N3ydyeHue CBOMCTB 3JIEKTPOMAarHUTHBIX BOJH C

TTOMOIIIbI0 MOOHMIIBHOTO TeledoHa

10.5

®dusnueckue sBIEHUS B NpUpoAe: OUOJIOrMUYECcKOoe
JecTBUE  BHUIMMOTO,  yIbTpapHUOJETOBOTO |

PEHTTEHOBCKOTO U3Ty4YEeHHI

10.6

Texuuueckue YCTpOMCTBA: HCMOJIb30BAHUE

QJICKTPOMArHUTHBIX BOJIH JJIA COTOBOM CBSI3H

11

CBETOBbBIE ABJIEHUA

11.1

queBaﬂ MoJienb cBeTa. McTOUHMKHY cBeTa

11.2

[IpsimonuHeitHOE pacpocTpaHeHHe CBeTa

11.3

Otpaxenne cBera. [lnockoe 3epkano. 3akoH

OTpaXCHUA CBCTA

114

[Ipenomiienne cBera. 3aKOH IPEJIIOMIIEHHS CBETA.

[TomHOE BHYTpEHHEE OTpAKEHUE CBETA

11.5

JIunza. Xop styuen B IMH3E

11.6

Onrtuueckasi cucreMa ¢oToarnmapara, MUKPOCKOTIAa U

TCICCKOIIa

11.7

I'ma3z kak onTuyeckas cucreMa. BJ'II/ISOPYKOCTL n

JAJIbHO30PKOCTh

11.8

Paznoxenue 6enoro csera B criekTp. OnbiTel HproTOHA.

Crnoxenue CIICKTPAJIbHBIX LIBETOB. I[I/ICHepCI/IH CBCTa

11.9

[IpakTrueckue pabOTHI:

###Par#H##lccnenoBanue 3aBUCHUMOCTH yriaa
OTpaXKEHUsI CBETOBOT'O JIydya OT yIJIa MaJAeHUs.
HH#HPar##113yueHne XapakTepUCTHK HU300paKeHHS
IpeaMeTa B IIOCKOM 3epKaJe.
#i#H#Par#H##lccnenoBanue 3aBUCHUMOCTH yriaa
IPEJIOMJICHHSI CBETOBOTO Jiyda OT yIjla HaJeHHs Ha
IPaHUIIE «BO3YX — CTEKIIO».

###Par### lonyuenne WM300paKEHU C  TIOMOIIBIO
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coOMparoIei TUH3HI.

#H#HPar###Onpenenenue (OKYCHOIO pacCTOSIHUA H
ONTUYECKOU CUJIbI COOMPAIOIIEH JTUH3BI.
HH#HPar#H##ONBITEL 10 pa3lIoKEHHI0 Oenoro cBeTa B
CHEKTP.

HHH#ParfH##ONBITHl 10 BOCIPUATHIO 1BETA MPEIMETOB

P UX HAOJIIOJEHUH Yepe3 1IBETOBbIE (PUIIBTPHI

dusnueckue SBICHUS B npupoac: 3aTMCHUA COJ'IHIIa u

11.10 JlyHsbl, 11BeTa TeJ, ONTUYECKUE SBJICHHS B aTMochepe
(uBet HeOa, pedpakius, pamyra, MUPax)
1 TexHuueckue  yCTpOMCTBA: OYKH,  IIEPHUCKOII,
' (doToanmnapar, ONTUYECKHUE CBETOBO/IbI
KBAHTOBBGIE ABJIEHUA
121 Omnpitel Pesepdopna u mimanerapHass MoOJIETb aTOMa.
. Mogens aroma bopa
122 Ucnyckanue u nornouieHue cBera aromoMm. KBaHTBI.
' JIunenyaTeie CIIEKTPHI
12.3 PagnoakTuBHOCTB. Anb(da, 6eTa- U TaMMa-u3ITydYeHHS
14 Crpoenune aromHoro sapa. HykinoHHas wmonenb
' aTOMHOrO siapa. M30Tonsl
15 PaanoaktuBHbie ipeBpainenus. [lepuoa nonypacmnana
. ATOMHBIX SIZIEP
12 126 SAnepHble peakiuu. 3aKOHbI COXPAHEHHUS 3apsJ0BOI0 U
MacCOBOI'0 YUCEI
DHeprusi CBA3UM aTOMHBIX saep. CBsA3b MacCel U
12.7
SHEPIUU
128 Peakuun cunteda u genenus sanep. McTouHuku
' sHeprun CoJiHIIA U 3BE3]T
129 Snepnas osHepretuka. [lelicTBUE pagMOAKTHBHBIX
' M3JIy4eHUI Ha )KUBbIE OPTaHU3MBI
[TpakTrueckue paboTHI:
1910 HaGumroieHne CIUIOMIHBIX M JIMHEMUYaThIX CIIEKTPOB

HU3Ty4YCHUS.

I/ICCHGI[OBaHI/Ie TPCKOB: U3MCPCHUC DHCPIUU YaCTHIBI

96



10 TOPMO3HOMY ITyTH (110 poTorpadusm).

W3mepeHue paanoakTUBHOTO (poHa

12.11

@usnyeckue sBIEHUS B IPUPOJE: €CTECTBEHHBIM
PaauOAKTUBHBIN ¢oH, KOCMHYECKHUE Jy4H,
pPaAMOaKTUBHOE W3JIyYEHUE IHPHUPOAHBIX MHHEPAJIOB,
JEHUCTBHE PAJMOAKTHBHBIX M3JIyYECHUH HA OpPraHU3M

YCJIOBCKA

12.12

Texuuueckue yCTpOiicTBa: CHEKTPOCKOTI,

VMHJVBHyaJIbHBIA TO3UMETp, KaMepa Buiibcona
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IPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJIBHOM
MPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA30OBAHUSI

Kon IIpoBepsiemble TPeOOBaHUSA K PEAMETHBIM pe3yJbTaTaM
MpoBePsIEeMOro 0a30BOro ypoBHSI 0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHOM
TpeOoBaHus NPOrpaMMbl OCHOBHOI0 0011ero oopazopanusi Ha ocHose ®PT'OC

Ilonnmanue ponau (QU3MKKM B  HAy4YHOM KapTUHE  MHPA;
c(OPMHUPOBAHHOCTh 0A30BBIX TPEJCTABICHUNA O 3aKOHOMEPHOMN
CBSI3U M TT03HABA€MOCTH SIBJIEHUN TIPUPOJBI, O PO SKCIIEPUMEHTA B
¢usuke, o cucremMooOpasymomeil pond (U3MKA B Pa3BUTHU
1 €CTECTBEHHbIX HAyK, TEXHUKH U TEXHOJOTUi, 00 3BOIIOLMHU
($U3NYEeCKUX 3HAHUN U UX POJIM B LIEJIOCTHOM €CTECTBEHHOHAYYHON
KapTMHE MMpa, O BKJIAJ€ POCCHUMCKMX M 3apyOEeKHBIX YYEHBIX-
(U3MKOB B pa3BUTHE HAYKH, OOBSICHEHHE MIPOIIECCOB OKPYIKAIOIIETO

MUpa, pa3BUTHC TCXHUKH U TEXHOJIOTHI

3HaHMsS O BHUJAX MaTepuu (BELIECTBO U MOJE), O JIBHKEHUU Kak
criocobe CyIIeCTBOBaHHS MaTepuu, 00 AaTOMHO-MOJICKYJISIPHOMN
TEOPUH CTPOCHHMs BEIIECTBA, O (DU3MYECKON CYIIHOCTU SIBJICHUUN
pupoabl (MexaHI/I‘-IeCKI/IX, TCIIIIOBBIX, 9JICKTPOMArouTHBIX U
2 KBaHTOBbIX); yMEHHME pa3iuyaTh SBJICHUS IO OMNHCAHUIO HX
XapaKTEpPHBIX CBOMCTB U HA OCHOBE OIIBITOB, JEMOHCTPUPYIOLIUX
naHHOe (pu3Mueckoe sBIIEHUE; YMEHHE pPaclio3HaBaTh IPOSBIICHUE
U3YyYEHHBIX (PU3UYECKUX SIBICHUI B OKPYXKAIOIIEM MHUPE, BbIICIAL

WX CYIIIECTBEHHBIC CBOMCTBA (ITPU3HAKH)

BHaJIGHI/Ie OCHOBaMH TOHSITHHHOI'O arrmapara U CHUMBOJIMYECKOI'O

A3bIKa (I)I/I3I/IKI/I " HUCIIOJIB30BAHUC UX IJISA PCUICHUA yqe6HBIX 3aaay,

: YMEHHUE XapaKTepU30BaTh CBOMCTBA Tel, (U3NYCCKUE SBJICHHS H
MPOLIECCHI, UCTIONB3YS PyHIAMEHTAIBHBIE U YMIUPUYECKUE 3aKOHBI
A YMeHue OmnucChiBaTh H3y4YEHHBbIE CBOWCTBA Tel U (UBNYECKUE
SIBJICHUSI, UICTIOJB3YS PUINICCKUE BEITMINHBI
Brnagenne oOcCHOBaMH METOJOB HAYYHOTO TIO3HAHHS C YYETOM
s coOJTI0IeHUS TPaBHJT OE30MTaCHOTO TPY/a: HAOMoAeHUE HU3UIECKUX

SIBJICHUMN:
YMEHHE CaAMOCTOSITEIBHO COOMPATh AKCIIEPUMEHTAIIbHYIO YCTaHOBKY
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13 JaHHOTO Habopa 000pyMOBaHMS IO MHCTPYKIIMH, OTIMCHIBATH XO]T
OIIBITA M 3alUCHIBATh €0 PEe3yJIbTaThl, ((OPMYIHPOBATH BBIBOBI;
[IPOBEJICHUE NPSIMBIX M KOCBEHHBIX H3MEpeHuN (U3nuecKux
BEIMYMH: YMEHHME IUIAHUPOBATH W3MEPEHMS, CaMOCTOSTEIBHO
coOupaTrh HSKCHEPUMEHTAJbHYIO YCTAaHOBKY 110 HHCTPYKLHUH,
BBIUUCIIATh 3HAYCHHE BEJIWYMHBI U aHAJIU3UPOBATh IOTYYECHHbIE
pe3yapTaThl ¢ Y4YETOM 33JaHHOM IOIPEIIHOCTH PEe3yJbTaTOB
U3MEPEHU;

MIPOBEJICHUE HECJIOXKHBIX SKCIIEPUMEHTAIBHBIX HCCIIEI0BaHUM;
CaMOCTOSITENIFHO COOMpaTh HSKCIEPUMEHTAJbHYIO YCTaHOBKY H
MIPOBOAMTH  HCCJENOBAaHUE 1O  HMHCTPYKIUH, IPEACTABIAThH
MOJIyYEHHbIE 3aBUCUMOCTU (PM3NYECKUX BEJIIMYMH B BUJE TaOJIUI] U
rpadUKoOB, YYWUTHIBATh IMOrPEUIHOCTH, JENaTh BBIBOJABI IO

pe3yjibTaTaM UCCICTOBAHUA

[Tonnmanue  XapakTepHBIX  CBOMCTB  (U3MYECKUX  MoOAelnei
(MaTepuanbHas TOuka, abCOIOTHO TBEP/IOE TEJIO, MOJIENIN CTPOCHHUS
ra3oB, XUIKOCTEH M TBEPABIX TeJ, IUIAHETapHAas MOJEIb aToMma,
HYKJIOHHasi MOZEJIb aTOMHOTO $iipa) U YMEHUE NPUMEHATh UX IS

00BsACHEHHUS (1)I/ISI/I‘IGCKI/IX IIpoueccoB

YMmeHne oOBACHATH (PU3NYECKHE MPOLECCHl U CBOMCTBA TEN, B TOM
YUCJIE U B KOHTEKCTE CHUTyalUdl IPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISIBJIATh IIPUYMHHO-CIICICTBEHHBIE CBSI3U
U CTPOUTH OOBACHEHHE C OIOpOW Ha H3YYCHHBIE CBOHCTBA
¢Gu3nyeckux sBICHUM, (U3NYECKHE 3aKOHBI, 3aKOHOMEPHOCTH H

MOJENIU

YMmeHnue pemath pacuéTHble 3aqauu (Ha Oaze 2 — 3 ypaBHEHHH),
UCIIONB3Yysl 3aKOHBI U (QOpPMYJbL, CBs3bIBatOIIMe (U3NYECKUE
BEJIMYUHBI, B YaCTHOCTH, 3allMUCHIBATh KPATKOE YCIIOBHUE 3aJayH,
BBISIBJISITh HEJIOCTAIOIIME JaHHbIE, BBIOUPATh 3aKOHBI U (OPMYJIBL,
HE00XOAUMBIE JUIs €€ PeleHHs, HCIIOIb30BaTh CIIPAaBOYHbBIE TAHHBIE,
MIPOBOJIUTH PACYETHl U OLIEHUBATH PEATMCTUYHOCTH ITOJYYEHHOTO
3Ha4YeHUs (PU3MUECKON BETMUNHBI; YMEHHE ONPEACIATh Pa3MEPHOCTD

¢bu3nyecKoil BeIMYNHBI, OTYYECHHON IPU PEILICHUH 3a7aun

Vmenue XapaKTCPU30BaTh MPHUHIMUIILI Z[GflCTBI/I?I TEXHUYCCKUX

YCTPOMCTB, B TOM YHCJ]I€ OBITOBBIX MPUOOPOB, U MPOMBIIIIEHHBIX
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TEXHOJIOTHYCCKUX MPOLECCOB MO MX OMUCAHUIO, UCIIOJb3Yd 3HAHUA
0 CBOMCTBax (I)I/I3I/ILICCI(I/IX SIBIICHUI U H606XOIII/IMBIC (bI/I3I/II-ICCKI/IC

3aKOHOMEPHOCTH

10

YMeHue HCrosib30BaTh 3HAHUA O (U3MUECKUX SIBICHUAX B
MIOBCETHEBHON KM3HM Ui obOecredeHuss Oe30MacHOCTH  IpH
oOpamieHUM ¢  OBITOBBIMH  NpHOOpaMH W TEXHUYECKUMHU
YCTPOMCTBAMH, COXPAHEHHUS 310pOBbS U COOJIIOJEHHUS HOPM
AKOJIOTMYECKOTO TOBEJIEHUS B OKpY)KaIoIEeH cpene; MOHWMaHue
HEOO0XOIMMOCTH NPUMEHEHHs JOCTHKEHUM (DU3MKU M TEXHOJOTHI

JUI paliMOHaIbHOIO IPUPOIOTOIb30BAHUS

11

OneIT TIOMCKa, TPEOOpa3OBaHUS W TIPEACTABICHUS WHGOPMAIUU
(U3MYECKOTO COAEpXKAHUS C HCIOJIB30BaHHEM HWH(OPMAaIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTUI; YMEHUE OLIEHUBATh 1I0CTOBEPHOCTh
MOJly4eHHON WH(GOpMalMd HAa OCHOBE HMEIOIIUXCS 3HAHUM U
JONOJIHUTENBHBIX ~ MCTOYHUKOB; YMEHHUE HCIOJIb30BaTh IIPHU
BBITIOJTHEHUH Y4eOHBIX 3aJaHUil Hay4YHO-IOMYJISIPHYIO JINTEPATypy
(U3HYECKOTO COEePIKAHUS, CIIPABOYHBIE MAaTEPHAIIBI, PECYpChl CETH
Wntepner; BnaneHue 0a30BbIMM HaBbIKAMU MpeoOpa3oBaHUS
nH(pOpMaNMi W3 OJHOW 3HAKOBOH CHUCTEMBI B JIPYTyIO; YMEHHUE
CO3/1aBaTh COOCTBEHHBIE NMHCHbMEHHBIE M YCTHBIE COOOIIEHHS Ha

OCHOBE MH(POPMAITUH 13 HECKOJIBKUX HCTOYHUKOB
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INEPEYEHD 2JIEMEHTOB COAEPKXAHUA, ITPOBEPAEMBIX HA OI'D
11O ®U3UKE

Kon IIpoBepsiemMblii 3JIEeMEHT COAEePKAHUS

1 MEXAHWYECKUE ABJIEHMA

1 Mexannueckoe JBwkeHne. MarepuanbHasd Touka. (Cucrema oTcuéra.
OTHOCHUTENBHOCTD IBUKEHUS

PaBHOMepHOE U HepaBHOMEpHOE IBHXkEeHUE. CpeHss ckopocTs. Popmyiia aiis

1.2 BBIYUCIICHHS CPEIHEH CKOPOCTH: V = S/t

PaBHOMepHOC HpHMOHHHeﬁHOC JABWXKCHUC. 3aBUCHUMOCTh KOOpJAWHATHI TEJIa OT

BPEMEHH B CIIy4ae paBHOMEPHOT'O IIPSIMOJIMHEWHOTO IBUKCHUSL:

13 x(f)=x,+vt
I'paduku 3aBUCUMOCTH OT BPEMEHHU ISl TPOEKIMU CKOPOCTH, MPOEKLIUU
MepeMeNIeHus, MyTH, KOOPAMHATHI IIPU PABHOMEPHOM MPSIMOJIUHEHHOM

JABMOKCHUN

3aBUCHMOCTD KOOpAUHAThl TC€JIa OT BPCMCHU B CJIyda€C PABHOYCKOPCHHOI'O

pr[MOJ'IPIHCﬁHOFO JBUXCHUA:

Se(f)=vg, #1+ay#

] [y

@opMyIIbl VISl MPOCKUHUH IMEPEMENICHUS, MPOEKIMH CKOPOCTH M INPOEKIHH

YCKOPCHUS IIPU PABHOYCKOPCHHOM HpHMOJ’IHHGﬁHOM JBUXKCHUMN:

(%]

=~

1.4 s.(D=y -t+a

¥

[ SV] |
-

U.\'([) =Upy T8, -1,

a (f)=canst,

2 )

le- = U’;I- = 3("151'
I'paduku 3aBUCUMOCTH OT BpPEMEHH JUIS MPOEKIUH YCKOPEHUS, MPOCKIUU
CKOpPOCTH, IPOCKIHU MNEPEMEIICHUA, KOOPAHWHATHI IIPpHU PaBHOYCKOPEHHOM

pr[MOJ'IPIHCﬁHOM JBHUXCHUHN

CBoOoanoe nagenue. @opmyJibl, OMUCHIBAIONINE CBOOOIHOE MAJCHUE Tella 10

1.5 BCPTHKAIIN (,Z[BI/I)KGHI/IC TCJIa BHH3 HJIM BBEPX OTHOCHUTCIIbBHO ITOBCPXHOCTHU

3emun). I'paduku 3aBUCHUMOCTH OT BpPEMEHM Jil MPOEKLUU YCKOPEHHS,
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MPOEKIIMU CKOPOCTH M KOOpJAUHATHI NpU CBOOOAHOM TaJE€HUU Tejla IO

BCpPTUKAIIN

CkopocTh pPaBHOMEPHOTO MABIDKCHHUS Tela 10 OKpyXHOCTH. HampasieHue
CKOPOCTH.

(DopMyna AJI1 BBIMUCIICHHUA CKOPOCTHU YEpE3 pPaanyC OKPYKHOCTHU WU INIEPUOI

oOparieHus:
- 2nR
T

LenTpocTpemurensHoe yckopenue. HampapiieHHE LEHTPOCTPEMUTEIBHOTO

yckopenusi. Dopmyia st BBIYUCIEHUS! YCKOPEHUS:

1.6
2
i 2 v
"R
®opmyna, CBI3BIBAIONIAS IEPUOJT M YACTOTY OOpAIICHUS:
V= .
T
Macca. IInotHocTs Bemecta. @opmyia A1 BBIYUCICHUS IUIOTHOCTH:
i m
1.7 V
1.8 Cuna — BekTopHas gusnueckas BenuunHa. CloskeHue Cuil
1.9 SIBnenue unepuuu. Ilepssiii 3akoH HeroToHa
Bropoii 3akon HerotoHa:
F=m-a
1.10
CoHanpaBieHHOCTb BEKTOPA YCKOPEHUS TeJla U BEKTOPA CHJIbIL, JEHCTBYIOIIEN
Ha TEJI0
B3anmopericteue ten. Tperuit 3akon Herorona:
1.11 Fyn=-Fy
12 TpeHue nokoss U TpeHue cKoibkeHus. dDopMmyna A BBIYMCIECHUS MOIYJISA

CHUJIBI TPCHUA CKOJIbXKCHUA!
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F_=u-N

1.13

Hedopmarnus tema. Ympyrue u Heymnpyrue nedopmanuu. 3aKOH YIPYroi

nedhopmaruu (3akoH ['yka):

F=k-Al

1.14

BCCMI/IpHOG TATOTEHHE. 3aKOH BCCMUPHOI'O TATOTCHUA:

My -MA
F:G.:—_“

R
Cuna TspKecTd. Y CKOpeHHe CBOOOHOTO TaICHHUS.

®opmyrna Juis BBIYUCICHUS CHIIBI TSDKECTH BOJIM3M moBepxHoCTH 3emmn: F =
mg.
JIBwkenue miaHer Bokpyr Connua. [lepBast kKocMudecKkasi CKOPOCTb.

HesecomocTs 1 neperpysku

1.15

Nmmynse Tena — BekTopHas (pu3ndeckas BEIIMUMHA.
p=mo

I/IMHyJ'IBC cuCTeMEbI Tel. I3MeHeHne HUMITYJIbCA. I/IMHy.IIBC CHIJIbI

1.16

3akoH COXpPAaHCHUA UMITYJIbCA JIS 3aMKHYTOI>’I CHUCTEMBI TCJI:
D=mU +m, U, =const

PeakTuBHOE NBUMKEHUE

1.17

Mexannueckast pabota. @opmyia st BEIYUCICHHUS PaOOTHI CHITBL:

A=Fscosut

Mexannueckass MOIITHOCTE:

MLz
I

1.18

Kunernueckas u MMOTCHIMAJIbHAA SHCPI'UA. q)opMlea JJIA BBIYHMCIICHUA

KUHETUYECKON SHEPIUU:

mu~
E. =
£ 9

i
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Teopema o knHeTHUECKOU dHEprun. Popmya i BHIYUCICHUS
MIOTEHIMAIbHOU DHEPIUH TEJIA, IIOAHATOrO

HaJ 3eMIéii:

EP:?L‘g}

Mexannyeckas SHEpIusi:

E=E.+E 2
1.19 3aKOoH COXpaHEHUs1 MeXaHWYeCKoM sHeprun. Popmyra ajisi 3aKkoHa
COXpAHEHUS MEXaHUYECKOW SHEPTrUM B OTCYTCTBUE CHJI TpeHHUS: E = const.
[IpeBparnieHne MEXaHMYECKON SHEPTUU NPU HATTMYUU CUIIBI TPEHHUSL.
[IpocTbie MexaHU3MBI. «30JI0TOE MPABUIIO» MEXAHUKHU.
Peraar. Moment cuitel: M - Fl.
YcnoBue paBHOBECUS pblyara:
M +M, +..=0
1.20 <
[ToasrxHBIN 1 HeTOABWKHBIN O0510KU. KITJ] mpocThIx MEXaHU3MOB,
n= ‘%on&sm
Aaarpaqemx
JlaBiienue TBEpIOTO TEIIA.
dopmyiia 171 BBIYUCICHUS JaBICHHS TBEPIOTO TeNa:
-
pP= o
191 JaBnenue ra3za. ATMmocdepHoe J1aBlIeHHUE.
. IM'uapocTraTudeckoe naBlieHUE BHYTPH KUIKOCTH.
®opmyiia 11 BBIYUCICHUS JaBJICHUS BHYTPH KUJKOCTH:
P=pgh+py,
1.22 3akoH [lackans. ['mapaBnuueckuii npecc
3akon Apxumena. dopmyna st OnmpeneNeHUs BBITAIKUBAIONICH CHIIHI,
1.23 JEUCTBYIOLLEH Ha TEJO, NOTPYKEHHOE B AKUIKOCTh WM ra3:

Fap =pPEV
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VYcaopue miaBanus tena. [lnaBanue CYZI0B M BO3QYyXOILIaBaHUEC

1.24

Mexanuyeckue kosieOaHusA. AMIUIMTYAa, TEPUOJ W dYacToTa KoJieOaHUH.

dopmyiia, CBSI3bIBAIOLIAs YACTOTY M IEPUOJ KOJIeOaHUI:

1.25

Marematnueckuii M TNpyXMHHBIA MasTHUKH. l[IpeBpaimienune sHeprum Ipu

KoJIe0aTeIbHOM JABU>KCHUN

1.26

3aTyxaI01uI/Ie KoJIeOaHHsI. BBIHy)KI[eHHBIe kosieOanus. Pe3onanc

1.27

MexaHnuuecKHue BOJIHEI. HponoanHe " MOIICPCUYHBLIC BOJIHEI. Z[J'II/IHa BOJIHBI U

CKOPOCTb PaCHpOCTPAHCHHUS BOJIHBI:

=g

1.28

3ByK. I'poMKOCTB M BbIcOTa 3ByKa. OTpak€HUE 3BYKOBOI BOJIHBI Ha I'PaHULIE

IByX cpell. IH(ppa3Byk U ynbTpa3ByK

1.29

Ipakmuueckue pabomul

W3mepenue cpeaHell MIOTHOCTH BEILIECTBA; apXUMENOBOM CHIIBL; XKECTKOCTU
MPYXUHBL; KO3((PULIMEHTa TPEHUS CKOJIBXKEHUS; paOOThl CUJIbI TPEHUSI, CUJIIBI
YIPYTOCTH; CpeHel CKOPOCTH IBM)KEHUSI OpyCKa MO HAKJIOHHOW IUIOCKOCTH;
YCKOpeHHUs1 Opycka TpH ABMKEHWUU IO HAKJIOHHOW IIJIOCKOCTH; YacTOTHI U
nepuosia KojeOaHMM MaTeMaTH4eCcKOro MasTHHKA, 4YacTOThl M Iepuoja
KoJieOaHUH PYKUHHOTO MasTHUKA; MOMEHTA CHJIbI, IEHCTBYIOIIETO HA PhIUar;
paboThl CHJIBI YIPYTOCTH NpU MOABEME IPy3a C MOMOILBIO HEMOJIBUIKHOIO
0J10Ka; pabOThI CUJIBI YIPYTOCTH NPHU MOAbEME I'Py3a C IIOMOILBIO MTOABHKHOTO
6J10Ka.

HccnenoBanue 3aBUCUMOCTH apXHMEJIOBOW CHJIBI OT 00BbEMa MOrpyKEHHOU
YacTH TeJIa U OT INIOTHOCTH KUAKOCTH; HE3aBUCUMOCTH BBITAJIKNUBAIOILEH CHUIIBI
OT MAacCChI TCJia, CUJIbI TPCHUA CKOJILXKXCHUSA OT CHUJIbI HOPMAJIbHOI'O AAaBJICHUA U
OT pOJ1a IOBEPXHOCTH; CUJIBI YIIPYTOCTH, BO3HUKAIOIEH B IPY’KUHE, OT CTEIIEHU
nedopmaruu npyKUHbBI; YCKOpeHUs OpycKa OT yriia HaKJIOHA HampaBJISIOIICH;
nepro/ia (4acToThl) KOJIeOaHUH HUTSHOTO MAasgTHUKA OT JUIMHBI HUTH; TIepuoJa
KoJe0aHui MPYKXUHHOTO MAasiTHUKA OT MacChl Tpy3a U KECTKOCTU MPYKUHBL;
HCCIIeIOBaHNE HE3aBUCUMOCTH MepHoja KojJeOaHUH HUTSHOIO MasTHUKA OT

Macchl Tpy3a. [IpoBepka yciioBust paBHOBECHSI pbIyara

1.30

Qusuueckue sA6NeHUs 6 nNpupooe: TPUMEPBl JBUKEHHUS C pPa3IMYHBIMU

CKOPOCTSIMH B )KMBOW U HEXHUBOW MPHUPOJE, NEHCTBUE CUIIBI TPEHHS B IPUPOJIE
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U TEXHUKE, MPWIMBBI U OTJIMBBI, JABM)KEHUE IUIaHeT CONHEYHOW CHUCTEMBI,
PEaKTUBHOE JBUKEHUE )KUBBIX OPraHU3MOB, PbIYary B TEJIC YEIOBEKA, BIUSIHUE
aTMoc(epHOro NaBjieHUs Ha >KMBOW OpraHU3M, IUIaBaHHE PbIO, BOCHPUSATHE

3BYKOB KUBOTHBIMH, 3E€MJICTPACCHUC, ceiicMru4YecKue BOJIHBI, HyHaMH, 3X0

Texuuueckue yCI’npOlZCWlGCl.‘ CIINAOMCTpP, AATUUKU ITOJIOKCHUS, PACCTOSAHUA U
YCKOpPC€HUA, AWMHAMOMCTpP, IMNOJUIMIIHWUKH, PaKCThI, pbIiyar, HO[[BPI)KHI)IP'I u

HENOABMKHBIHN 6J'IOKI/I, HaKJIOHHAas IIJIIOCKOCTb, IIPOCTBIC MCXAHU3MbI B 6BITy,

1 coO0IIAIONIMeCcs COCYAbl, YCTPOMCTBO BOAOIPOBO/IA, THAPABIMUECKHUIN Tpecc,
MaHOMETp, OapoMeTp, BHICOTOMEp, IMOPIIHEBOM HACOC, apeoMEeTp, IXOJOT,
WCIIOJIH30BaHUE YIIBTPA3BYKa B OBITY U TEXHHUKE

2 TEITJIOBBIE ABJIEHUA
OCHOBHBIE TOJIOKEHHUSI MOJEKYJISIPHO-KMHETHUYECKOM TEOpUHM  CTPOCHUS

2.1 BemecTBa. Mojienu TBEPAOTO, )KUAKOTO U ra3000pa3HOr0 COCTOSIHUI BEIIECTRA.
Kpucrannuaeckue u amopdHbIe Tena

25 JIBwxkenue dactuil BemecTBa. CBs3b CKOPOCTH JABWKEHUS YACTHUIl C

' Temneparypoil. bpoyHoBckoe aBukenue, tuddysus

23 CmauyuBaHue U KalWUISIPHbIE SIBICHUS

24 TenoBoe paciiupeHue u cxxarue

2.5 TemoBoe paBHOBECHE

26 BuyTtpennsst sneprus. Pabora m Temmonepemnada Kak CHocoObl W3MEHEHUs

' BHYTPEHHEN SHEPIUU

2.7 Buel Terionepenaun: TEMIONPOBOIHOCTb, KOHBEKIIMS, U3TyYEHUE
HarpeBanne wu oxmaxknaenue Tten. KommdecTBO TEIUIOTHL. Y aenbHas
TEIUIOEMKOCTB:

2.8 . N

O=cm(t,—t,)
3aKOH COXpAaHEHHs! PHEPruu B TEIUIOBBIX IpoOIeccax. Y paBHEHUE TEIIOBOIO
OanaHca:
2.9
O +0, +..=0
Ucnapenune u xonaeHcauusi. M3MeHeHHME BHYTPEHHEW SHEPIUM B MPOIECCE
2.10 hcmapeHuss W KOHJeHcauuu. KumneHune KUIKOCTH. YelbHas TerioTa

napoo6pazoBanus: L = O/m
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2.11

BnaxnocTs BO3ayxa

2.12

[InaBnenue u Kpucraumsauusa. l3MeHeHHe BHYTPEHHEH DOHEpPruM IIpU

IUIABJICHUU U KpUCTAJIJIIM3allu. YI[GJ'II)HaH TCIJIOTA IIJIaBJICHUA:

2.13

BHyTpeHHsAsT oSHeprus cropaHus TOIUIMBA. YJeJbHAas TEIUIOTA CTrOpPaHUs

TornuBa: ¢ = O/m

2.14

[Tpununs! paboTs! TemnoBbix apurateneit. KI1/1 reruioBoro apuratens

2.15

Ilpakmuueckue pabomol

N3mepenue yaenbHON TEMI0EMKOCTH METAITTMYECKOTO UJIMH]IPA; KOJTUYECTBA
TEIUIOThI, MOJYYEHHOTO BOJOW KOMHATHOW TeMIleparypsl (hUKCHPOBAHHOMN
Macchl, B KOTOpPYIO OIyIIEH HarpeThlii LWIMHIpP, KOJUYECTBA TEIUIOTHI,
OTJ@HHOTO HArpeThIM IWJIMHIPOM, IIOCJE OIyCKaHUS €ro B BOJYy KOMHATHOMN
TEMIEPATypbl; OTHOCHUTEIbHOM BIAXKHOCTU BO3AyXa; YACIbHOM TEIUIOTHI
IaBjeHus Jbaa. MccnenoBaHue M3MEHEHMsI TEMIIEpaTypsl BOABI  IIpU
Pa3IUYHBIX YCJIOBUSX; SIBJCHHS TEIJIOOOMEHA MPU CMEIIMBAHUU XOJOIHON U

l"OpH‘-ICfI BOJBbI; IIpOLECCa UCTTAPCHUS

2.16

Qusuueckue a6ieHus 8 npupoode. TOBEPXHOCTHOE HATSXKEHUE M KallMIIJISIPHbIE
SIBIIGHUSI B IPUPOJIE, KPUCTAJUIbI B Npupoje, ninydenue CosHua, 3amMep3aHue

BO/I0EMOB, MOPCKHE OpH3bl; 00pa30BaHUE POCHI, TYMaHa, MHEs, CHETa

2.17

Texnuueckue  ycmpoucmea: — KalWUISPbl, HPUMEPBl  UCIOJIb30BaHUS
KPUCTAJIJIOB, )KUJIKOCTHBIA TEPMOMETP, AATUUK TEMIIEPATYPbl, TEPMOC, CUCTEMA
OTOIUICHUS JOMOB, TUTPOMETPHI, TICUXPOMETp, MapoBasi TypOUHA, JBUTATEIh

BHYTPEHHETO CrOpaHus

OJIEKTPOMAT'HUTHBIE ABJIEHUA

3.1

Onexrpuszanus Tei. J[Ba BUaa 3JeKTpUUECKUX 3apsiioB

3.2

B3aumonericTBue 3apspkeHHBIX Tell. 3akoH Kynona

33

3aKoH COXPAHCHUA IJICKTPUICCKOI'O 3apda

3.4

9HeKTpI/I‘ICCK06 IIOJIC. HaprI)KéHHOCTB QJICKTPHUUYCCKOI'O II0JIA. HpI/IHI_II/Il'I

CYNEPIIO3UINH JIEKTPUUECKHX TOJIeH (Ha KaueCTBEHHOM YPOBHE)

3.5

Hocurenu asnextpuyeckux 3apsiaoB. JleMCTBHE BIEKTPUYECKOTO IOJs Ha
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OJICKTPHUYCCKUC 3apAIbl. HpOBO}IHI/IKI/I " JUDJICKTPHUKHU

[TocTostHHBIN diekTpudecKkuid Tok. JleWcTBus snekTpuyeckoro Toka. Cuia

TOKa. HaHpH)KCHI/Ie .

3.6 I=q/t, U=A4/4

DNEKTPUUECKOE COITPOTUBIIEHUE. Y ACIBHOE AIEKTPUUECKOE COIPOTUBIICHHE:
3.7 R =pl/S
18 3akon Oma a1 yyacTka anekrpudeckoit nenu: I = U/R

IlocnenoBarenpbHOE COEIMHEHUE IPOBOIHUKOB:

s TT—TT JT - _ L
I,=L; U=U,+U,; R=R +R,
3.9 [TapannensHoOe cOeAMHEHNE IPOBOAHUKOB PAaBHOI'O CONIPOTUBIICHHUS:
R
U=U:I=I+1;R==
- -~ - - 2'

CMeliaHHbIE COEIMHEHMS IPOBOIHUKOB
3.10 Pabota 1 MomHOCTB 51ekTprueckoro Toka. 4 = Ult, P = Ul

3akon J>xoyns — Jlenua:

g

3.11 Q=I"-R-t
310 OneiT Dpcrena. MarHutHoe Moje MpPsSMOTo NPOBOJHMKA C TOKOM. JInHuum

MarHMTHON MHIyKLUU
313 MarautHoe 1oJIe TOCTOSIHHOIO MarHurta. B3auMoneicTBUE IOCTOSHHBIX

MarHuToB
3.14 JleficTBHEe MarHUTHOTO I10JIsI HA IPOBOJHUK C TOKOM
3.15 OmneiTel @apanesd. SABnenue snekTpoMarHuTHON nHAyKuuu. [Ipasuino Jlenna

Ilpakmuueckue pabomwl

W3mepenne  JIEKTPUYECKOTO  CONPOTHBICHHA  PE3UCTOPA;  MOIIHOCTH
3.16 AJIEKTPUUYECKOTO TOKA; pabOThI AJIEKTPHUUECKOTO TOKA.

HCCJ’IC}IOB&HI/Ie 3aBUCMMOCTH CHJIBI TOKa, BO3HHUKAIOLMICTO B IIPOBOAHHKE

(pe3ucTophl, IaMIIOUKa), OT HAMPSHKEHUS Ha KOHIaX MPOBOHUKA; 3aBUCIMOCTH
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COIIPOTUBJICHHA OT JIMHBI IIPOBOJHHUKA, IJIOMIAAW €T0 IHOMECPCYHOI'O0 CCUCHUA
" YACJIBHOI'O COMMPOTUBJICHUA.

HpOBepKa mpaBujia JJIsd SJICKTPUICCKOI0 HAIPSIKCHUS IIPU ITOCJICA0BATCIIBHOM
COCAMHCHNUN MPOBOAHUKOB; IIpaBUJIa JISI CHUJIbI 3JICKTPUYCCKOIO TOKa IIpU

napajjieIbHOM CO€AMHEHUU TPOBOAHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Qusuueckue A6N1eHUs 6 Npupode: SIEKTPUUECKHE SIBIEHUS B aTMmocdepe,

3.17 ANEKTPUYECTBO )KUBBIX OPTaHU3MOB, MArHUTHOE MOJIe 3eMJIIH, Ipei MmorocoB,
POJIb MATHUTHOTO TIOJIST JIJIS 5KU3HU Ha 3eMie, MOJISIPHOE CUSHUE
Texnuueckue ycmpoticmea. 3IEKTPOCKON, aMIEPMETP, BOJIBTMETP, PEOCTaT,
CUETYMK  DIEKTPUUYECKOH OSHEPruu, dJIEKTPOOCBETUTEIbHbIE MPUOOPHI,

3.18 HarpeBaTejbHbIC AIIEKTPOIPUOOPHI (mpumepsl), IIEKTPUUECKHE
MpeIOXpaHUTENH, JJIEKTPOMArHUT, AJIEKTPOABHUraTeNb TOCTOSHHOTO TOKa,
reHEePaTop MOCTOSIHHOTO TOKa

3.19 DnekTpoMarHuTHbie BOJHBI. [1Ikana 351eKTpoMarHuTHBIX BOJTH

3.20 JlyueBas monens cBeta. [IpsimonnHeitHoe pacipocTpaHEHUE CBETa

3.21 3akoH oTpaxeHus ceera. [1nockoe 3epkaino

3.22 [Ipenomienue cBeta. 3aKOH IPEIOMIIEHHUS CBETA

3.23 Jucnepcus cBera

304 JIunza. Xon nyueit B muH3e. DOKYyCHOE pacCcTOSHUE JIMH3bI. ONTHYECKas cuiia

. muH3eL: D = 1/F

3.25 I'ma3 kak ontudeckas cucrema. OnTuueckue mpruOopbI
Ipaxmuuyeckue pabomuol
H#HPar#H##l13Mepenne onTUYECKON CHibl coOuparomeld JuH3bI; (HOKYCHOIO
paccTosiHusl COOMparoIIeit IMH3HI (110 CBOWCTBY PAaBEHCTBA pa3MEpPOB MpPEAMETa
1 U300pakeHUsl, KOria IpeIMeT pacioyioKeH B IBOMHOM (oOKyce), oKa3aTes

3.26 MIPEJIOMIICHUS CTEKIIA.
#i#HtPar#H##lccnenoBanue cBoCTBa U300paKEHUS, OIYUYEHHOTO C ITOMOIIBIO
coOuparomield TUH3bI; U3MEHEHUs! (DOKYCHOTO PACCTOSHHUS JBYX CIO>KEHHBIX
JIMH3; 3aBUCHUMOCTH YTJIa TIPEJIOMJICHHUS CBETOBOTO JIyda OT yIJia MaJieHus Ha
TPAHUIIE «BO3AYX — CTEKIIO»

327 Qu3suueckue seneHus 6 npupoode: 3atmenus Comnnua u JlyHbI, 1BeTa Ted,

' ONITHYECKUE ABJICHHS B aTMocdepe (IBeT HeOa, pedpakius, paayra, MUPax)
308 Texnuueckue ycmpoticmeéa: OYKH, TEPUCKOM, (HOTOANIAPAT, ONTUYECKHE

CBCTOBO/bI
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KBAHTOBBGIE ABJIEHUA

PanuoaktuBHOCTH. Anba-, 6eTa-, raMmma-u3inyuenus. Peakuun anbga-u Oera-

4.1
pacmana

42 OmnbiTel Pesepdopna mo paccesHuto anbda-dactun. [lnanerapnas Mopenb

' aToma

4.3 CocraB atoMHoOro0 sipa. M3otonst

4.4 IIepuon nomypacnanga aTOMHBIX AP

4.5 SAnepHble peakuu. 3aKOHbI COXPAHEHHUS 3apsA0BOI0 U MaCCOBOTO YHCET
Qusuueckue s61eHUs 8 npupooe. ECTECTBEHHBIM paJUOAKTUBHBIA (OH,

4.6 KOCMUYECKHE JIy4M, paJMOaKTUBHOE W3Iy4EHHE MPUPOIAHBIX MHHEPAJOB,
JEICTBUE palMOAKTUBHBIX N3JIyYE€HUN HAa OPraHU3M YeJIOBEKA

47 Texnuueckue ycmpoiicmea: CIEKTPOCKOIL, UHAUBUAYAIbHBIN JO3UMETP, KaMepa

Bunbcona, siiepHas 3HEpreTuka
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

[epsimkun A.B. Coopnuk 3a7a4 o pusuke. 7 - 9 kiacc. - M: npocBenieHue,
2025
[Tepbiikun .M., BanoB A.W. ®usuka, 7, 8 kinaccel. - M: IIpocsemenue, 2024

[Tepbiikun A.B., I'ytHuk E.M. ®usuka. 9 kiacc. - M: [Ipocsemienue, 2024

METOANYECKUE MATEPHUAJIbBI IS YUUTEJIA

JHemuenko E.A. HectannapTtasie ypoku pusuku. 7 - 11 kmaccel. - Bonrorpan:
Vuurtens-ACT, 2002

daneea A.A. , I'.T. Hukudopos, M.10. Jlemunosa, B.A. Opnos. ®usuka.
[Inanupyemsle pe3ynbrarel. CucreMa 3ananuid 7 - 9 knaccel. - M: IIpocBelienue,
7 - 9 knmaccel, 2014

Tut T. Hayunsle 3a0aBsl. - M: IDMI, 2010

[ep6akosa FO.B. 3anumarenbHas pu3uka Ha ypoKax U BHEKJIACCHBIX

MeponpusaTusax. 7 - 9 kinaccel. - M: I'mo6yc, 2010

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET

111



1. https://school.infourok.ru

2.

3.

https://resh.edu.ru

http://nsportal.ru

. http://markx.narod.ru/pic/

. http://festival.1september.ru/articles/
. http://'www.fizika.ru/

. http://www.physics.ru/

. Www . ege .edu.ru

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