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denepanpHas pabouas mporpamMma mo ydeoHomy npeamery "dusmka" (6a30BbIN ypoBEeHB) (nanee
COOTBETCTBEHHO - MporpamMma no ¢usuke, GpusnkKa) BKIIOYAET MOSCHUTEIbHYIO 3alUCKY, COIEpKaHHe

00y4eHus, IIaHUpyeMble Pe3yJIbTaThl OCBOCHUS IIPOrpaMMBbl IO (PU3UKE.

IHosicHuTe 1bHAA 3aNIKCKA.

[IporpaMMa mo ¢u3MKe Ha ypPOBHE OCHOBHOTO OOIIEro OOpa30BaHUS COCTABICHA Ha OCHOBE
MOJIO’)KEHUN M TpeOOBaHUM K pe3ysbTaTaM OCBOGHMsI Ha 0a30BOM ypOBHE OCHOBHOM 00pa3zoBaTenbHOI
nporpammel, npezacraBieHHbXx B PI'OC OO0, a takxe ¢ ydeToMm (emepaiabHO pabodeil mporpaMMbl
BOCIIUTaHUS U KOHIIENILUU IIpenoAaBaHus yueoHoro npeamera "®dusnka'.

ConepxaHue nporpaMMbl MO (u3MKEe HampaBiIeHO Ha (OPMUPOBAHHUE ECTECTBEHHO-HAy4HOMH
IPaMOTHOCTH OOYyYaloOUIMXCAd W OpraHu3alyio H3ydeHus (U3MKM Ha JeSTeNIbHOCTHOW OcHOBe. B
porpamMme 1o (U3MKE YUUTHIBAIOTCA BO3MOKHOCTH y4ye€OHOro mpeaMmeTa B peaju3aluu TpeOOoBaHUMN
OI'OC OOO K mIaHUPYEMBIM JMYHOCTHBIM M METanpeIMETHBIM pe3yjbTaTaM OOy4deHHs, a TakKxke
MEXIIPEIMETHbIE CBS3H E€CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB Ha YPOBHE OCHOBHOTO OOIIETO
o0Opa3oBaHMS.

. IIporpamMma no (pusmke ycTaHaBIMBAET pacHpenesieHne y4eOHOro MaTeprania mo rojaM o0ydeHus
(mo kmaccam), mpeasiaraeT MPUMEPHYIO MOCIEI0BaTENIbHOCTh M3yYEHHUs TEM, OCHOBAHHYIO Ha JIOTHKE
Pa3BUTHUS TPEIMETHOT'O COJIEPKAHUS U Y4eTe BO3PACTHBIX OCOOCHHOCTEH 00YyJaromxcsl.

153.2.4. IIporpamma 1o (pu3uke pa3paboTaHa C MENbI0 OKa3aHUS METOIWYECKON TTOMOIIN YIHTEIIO
B CO3/1aHUU paboyelt mMporpaMMsbl IO Y4€OHOMY IIPEIMETY.

153.2.5. ®usuka ABISIETCS CUCTEMOOOPA3YIOIIMM JJIsl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEAMETOB,
MOCKOJIBKY (DPM3UYECKHE 3aKOHBI JISKAT B OCHOBE ITPOIIECCOB U SBJICHU, N3y4aeMbIX XUMHEH, OUOJIOTHeH,
acTpoHOMHEH W (U3MUecKoil reorpadueil, BHOCHT BKJIAJ B €CTECTBEHHO-HAyYHYI0 KapTHHY MUDA,
MpeaocTaBisieT Haubosee scHble 00pa3lbl MPUMEHEHUSI HAYYHOI'0 METOAA MO3HAHHS, TO €CTh crocoda
MIOJIYYE€HHUSI TOCTOBEPHBIX 3HAHUM O MUPE.

153.2.6. OgHa u3 rIaBHBIX 3a7a4 (PU3NYECKOro oOpa3OBaHHUS B CTPYKTYpe OOIIEro oOpa3oBaHUS
COCTOUT B (HOPMUPOBAHUU €CTECTBEHHO-HAYYHOM PaMOTHOCTU M HHTEpECA K HAyKe y 00y4aroIInXCsl.

W3yuyenne ¢u3uku Ha  yriayOJIEHHOM  YpOBHE IPEANOJNaraeT  OBJAJACHHUE  CIEAYIOLIUMHU
KOMITIETEHTHOCTSIMHU, XapaKTEPU3YIOIIMMHU €CTECTBEHHO-HAYYHYIO T'PAMOTHOCTb:

Hay4HO OOBSCHSATD SBJICHUS,

OLIEHUBATh U IOHUMAaTh OCOOEHHOCTH HaAYYHOI'O UCCIIEI0BAHUS;

MHTEPIPETUPOBAThH JaHHBIE U UCIIOJIb30BaTh HAyYHbIE I0KA3aTEIbCTBA JJIsl TOIY4YEHHUs BHIBOJOB".

153.2.7. llenn wusyuyeHus (GU3MKKM Ha YPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUs OIMPEICICHBI B
KOHIIEMIIMKA TIpermojaBaHusi ydyeOHoro mpeamera "dusumka" B 00pa30BaTENBHBIX OPraHU3aAIUIX
Poccuiickoit @enepanyu, peaJu3yroIX OCHOBHBIE 00111e00pa30BaTeIbHbIE TPOrPAMMBI.

153.2.8. Uenu uzyuyenus pusmnku:



npuoOpeTeHre HHTepeca U CTPEMIICHUS 00yJaloIUXCs K HAYYHOMY U3Y4EHHUIO IPUPOIbI, pa3BUTHE
WX UHTEIJIEKTyaJIbHBIX U TBOPYECKHUX CIIOCOOHOCTEH;

pa3BUTHUE MPEACTABICHUI O HAYYHOM METOZE MO3HaHUA U (OPMHUPOBAHUE HCCIIEI0BATEIbCKOrO
OTHOILEHUS K OKPY>KAIOIIUM SIBJICHUSIM;

(opMHpOBaHUE HAYYHOT'O MHUPOBO33PEHHSI KaK pe3ybTaTa H3yYeHUs: OCHOB CTPOCHMS MAaTEpUH U
(byHIaMEeHTaIbHBIX 3aKOHOB (DH3UKU;

dopMupoBaHUE TPEACTABIECHUN O poMu (U3UKU [JI Pa3BUTUS APYTUX €CTECTBEHHBIX HaYK,
TEXHUKH U TE€XHOJIOTHIA;

pa3BUTHE TMPEACTABICHUI O BO3MOXKHBIX chepax Oynaymieid mpodecCHoHaIbHON AesSTeNbHOCTH,
CBSI3aHHOM ¢ (PU3MKOM, TOATOTOBKA K JaJIbHEHIIEMY O0yUEHHUIO B 3TOM HaIPaBJICHUH.

JlocTikeHne ATHX Ieledl mporpaMMmbl Mo (U3MKe Ha ypoBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs
o0ecreunBaeTcs peleHreM CIeIyoIINX 3a1a4:

npuoOpeTeHre 3HAaHMH O JUCKPETHOM CTPOGHMM BELIECTBA, O MEXaHUYECKUX, TEIUIOBBIX,
JIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

npuoOpeTeHre yMEHUN OMHCHIBATH U OOBSACHATH (PU3UYECKHE SBIECHUS C HCIOJIb30BAaHUEM
MOJYYEHHBIX 3HAHUM;

OCBOEHHE METOJIOB PEILICHUS MPOCTEHIINX pacyeTHBIX 33Jad C HMCHOJb30BaHUEM (PU3UUYECKUX
MoJI€JIel, TBOPUECKUX U IPAKTUKO-OPUEH TUPOBAHHBIX 33/1a4;

pa3BUTHE YMEHMI HaOII01aTh MIPUPOIHBIC IBJICHUS U BBIOIHATE ONBITHI, 1a00paTOpHbIE PabOTHI U
HKCTIEpPUMEH TAJIbHBIE UCCIIEIOBAHMS C HCIIOJIb30BAaHUEM MU3MEPUTEILHBIX TPHOOPOB;

OCBOEHUE MPUEMOB paboThl ¢ HHPopMalueil GU3NIecKoro copepkanus, BKIouas HHPOpMAIUIO O
COBPEMEHHBIX TOCTHKEHUSIX (PU3MKH, aHaTIU3 U KPUTUYECKOE OlleHMBaHUE HH(OpMaInu;

3HAKOMCTBO €O cdepamMu mTpodecCHOHATbHOW JEeATENbHOCTH, CBA3aHHBIMH C (U3UKOH, W
COBPEMEHHBIMU TEXHOJIOTMSIMH, OCHOBAaHHBIMH Ha JOCTH)KEHUSIX GU3NYECKOM HayKH.

153.2.9. O0miee 9uciio 4acoB, PpEKOMEHOBAaHHBIX IS U3y4YeHUs1 PU3MKK Ha 0a30BOM ypOBHE, - 238
yacoB: B 7 Kiacce - 68 yacoB (2 yaca B Henen0), B 8 kiacce - 68 yacoB (2 yaca B Hezelnmo), B 9 kiacce -
102 gaca (3 gaca B HeZIETIIO).

[Tpeqmnaraemelii B mporpamMMe o (u3Mke MepedeHb JAaOOpPaTOpPHBIX pabOT U OMNBITOB SBISETCS
PEKOMEHIATENbHBIM, YUYUTENb JeJaeT BBIOOp MPH MPOBEACHUN JIAOOPATOPHBIX paObOT U OMBITOB C YYETOM
WHIVBUAYATbHBIX OCOOCHHOCTEH 00ydYarommMXcsl, CIIMCKa SKCIEPUMEHTABHBIX 3aJaHul, MpeaiaraéMbixX

B PaMKax OCHOBHOI'O I'OCY/IapCTBEHHOI0 K3aMeHa 0 (pu3uKe.

153.3. Conep:xanue o0yyeHusi B 7 Kjacce.
153.3.1. ®usuka u ee poib B MO3HAHUU OKPYKAIOIIIET0 MUPA.
dusuka - Hayka o npupoae. SABneHus npupoasl. Puzndeckue sIBJICHUS: MEXaHUYECKUE, TEIUIOBEIE,

QJICKTPUICCKHUEC, MAIrHUTHBIC, CBECTOBBIC, 3BYKOBBIC.



dusnueckue BenuuuHbl. M3mepenue ¢pusznyeckux BennyuH. Ousndeckue npudopsl. [TorpemHocts
n3MepeHui. MexayHapoiHasi cucTeMa €AUHMUII.

Kak ¢usuka m apyrue ecTeCTBEHHbIE HAYKH HM3Yy4arOT NpUpoay. EcTecTBEHHO-Hay4YHBIM METOJ
MO3HAHMS: HAOIIOJCHHE, MOCTAHOBKA HAYYHOTO BOIMPOCA, BBIABMIKEHHUE THIOTE3, SKCIHEPUMEHT I10
MIPOBEpKE TUIIOTE3, OObsICHEHNE HabmogaemMoro sBieHus. Onrcanne (U3NYeCKuX SBICHHUNA ¢ TOMOIIHIO
MOJICICH.

153.3.1.1. JlemoHcTpanuu.

MexaHudeckue, TeIIOBbIE, dJIEKTPUIECKHUE, MAaTHUTHBIC, CBETOBBIC SIBJICHHUS.

duszndeckre TpuOOPHI U MPOIeypa MPSIMBIX U3MEPEHUH aHAIOTOBBIM U I ()POBBIM MIPHOOPOM.

153.3.1.2. JJabopaTopHbIe pabOTHI U OIIBITHL.

OmnpezeneHne MEeHbI JeIeHUs KAl U3MEPUTEILHOTO MTPUO0pa.

W3mepenne pacCTOSIHUM.

N3mepenne o0beMa )KUAKOCTH U TBEPAOTO Tea.

Omnpeznenenue pa3MepoB MajbIX TeJ.

W3mepenne TemmnepaTypsl PH MOMOIIH )KUIKOCTHOT'O TEPMOMETPA U AaTYHKA TEMIIEPATyPHI.

[TpoBeneHue wucciaenoBaHUS MO TPOBEPKE TUIOTE3bI: NAITBHOCTh IMOJETa MIApUKa, MYIIEHHOTO
TOPU30HTAIBHO, TEM 0OJIbIIe, UeM OOJIbIIIe BHICOTA ITyCKA.

153.3.2. [IlepBoHa4aIbHbIE CBEACHHUS O CTPOCHUHU BEIIECTBA.

CtpoeHHE BeIIEeCTBA: aTOMBI W MOJEKYJbI, UX pa3Mepbl. OMBITHI, JOKA3BIBAIOIINE TUCKPETHOE
CTpOEHHE BEIIECTBA.

JIBmwxenue yactuil BemiectBa. CBs3b CKOPOCTU JBUKCHHS YACTHUI[ C TEMIEpaTypoil. bpoyHoBcKkoe
neuxkenue, muddysus. BzaumoaeiicTBie 4acTHIl BEIIECTBA: TPUTSHKCHNUE U OTTAIKHBAHUE.

ArperaTHble COCTOSIHMSI BEIIECTBA: CTPOCHHE Ta30B, JKUJKOCTEH M TBEPABIX (KPUCTAILTMYECKUX)
Teln. B3anMOCBSI3b MEXIy CBOMCTBAMM BEIIECTB B Pa3HbIX arperaTHbIX COCTOSHHUSX M HUX aTOMHO-
MOJIEKYJISIPHBIM cTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSHUIN BOJIBI.

153.3.2.1. JlemoHCTparuu.

Ha6nronenne 6poyHOBCKOTO IBHKCHHSL.

Ha6mronenne nuddysun.

HaGmronenue sBieHnii, 00 bSICHIIOMMXCS MPUTHKCHUEM WM OTTAJIKUBAaHUEM YaCTHIL BEIIECTBA.

153.3.2.2. JJTabopaTopHbie paOOTHI M OIIBITHI.

Orenka quaMeTpa aToMa METOJOM PSIIOB (C HCIOIb30BaHUEM (poTorpaduii).

OnBITHI 110 HAOTIOACHUIO TETIJIOBOTO PACIIUPEHUS Ta30B.

OnbITB IO OOHAPYKEHUIO TSN CTBUS CHIT MOJIEKYJIIPHOT O TIPUTSKEHUSI.

153.3.3. JIBMKeHNE U B3aUMOJICHCTBUEC TEII.

Mexannueckoe nBrkeHue. PaBHomepHoe U HepaBHOMepHoe aBmkeHue. Ckopocts. Cpemnsis

CKOpPOCTH ITPU HCPAaBHOMCPHOM JIBUKCHUMU. Pacuer YT U BDEMCHH ABUKCHHA.



SlBnenne uHepuuu. 3akoH HMHepuUUU. B3aumopeilcTBue Ten Kak NpPUYMHA HW3MEHEHUS CKOpPOCTH
NBUKEHHUS Tell. Macca kak Mepa uHepTHOCTH Tena. [lmotHocTs BemiectBa. CBsi3b IUIOTHOCTH C
KOJINYECTBOM MOJIEKYJI B €JUHUIIE 00beMa BEIIECTBA.

Cuita Kak XapaKTepuCTUKa B3auMonaencTeus Tes. Cuiia ynpyroct u 3akoH ['yka. M3mepeHue cuisl
C TIOMOIIBI0 JUHAMOMETpA. SIBlIeHUE TAroTeHus U cuia TspkecTd. Cuila TSKEeCTHM Ha JIPYTUX IJIaHeTax.
Bec Tena. HeBecomocTs. CroxeHne CHIl, HAIPABJIEHHBIX IO OAHOW IpsMoil. PaBHOneNcTByrOmMAs CHUIL.
Cuna tpenus. TpeHue CKONbXEHHs U TpeHue NoKosi. TpeHne B Ipupoae U TEXHUKE.

153.3.3.1. JlemoHcTpauu.

Habmonenre MexaHHuecKoro ABM)KEHUS Tena.

N3mepeHne ckopocTH MPSIMOJIUHENHOT O IBUKEHHUS.

Habmonenne aBieHus: HHEPLUU.

Habmonenre n3aMeHeHus: CKOpOCTH Y B3aMMOJICHCTBUHU TeEl.

CpaBHEHHE Mace M0 B3aUMOJIEHCTBHUIO TEIL.

CnoxxeHue cuJil, HApaBJIEHHbIX 110 OJHOU MPSIMOH.

153.3.3.2. JITabopaTopHbie pabOTHI ¥ OIIBITHI.

OrnpenesieHre CKOPOCTH PaBHOMEPHOT'O JIBHXKEHUS (IIapUKa B AKUIKOCTH, MOJIEIU AJIEKTPUY ECKOTI'O
aBTOMOOMJIS U TaK Jajiee).

OrnpenesieHue cpeiHeld CKOPOCTH CKOJIbKEHUS OpycKa WM LIapyKa M0 HaKJIOHHOW MIIOCKOCTH.

Omnpeznenenne MIOTHOCTH TBEPAOrO TENA.

OnbIThl, 1EMOHCTPUPYIOLIME 3aBUCUMOCTD pacTshkeHHs (edopManun) Mpy>KUHBI OT MPUJIOKEHH O
CHUIBI.

OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHHUS CKOJBKEHHUS OT Beca Tela U XapakTepa
COIPUKACAIOLINXCS TIOBEPXHOCTEM.

153.3.4. JlaBnenue TBEpABIX TN, )KUIAKOCTEH U Ta30B.

JaBnenne. CrocoObl yMEHbIIEHHS W YBEIMYEHUs JaBieHus. JlaBieHue rasza. 3aBUCHUMOCThb
JaBieHus raza or obbema, temiepaTypsl. [lepemaua naBieHHs TBEpAbIMHM TellaMH, XUAKOCTAMU H
razamu. 3akoH Ilackans. [lHeBMaTndyeckue mMammHbl. 3aBUCUMOCTb JaBJICHUS >KUJKOCTH OT TIyOUHBI.
I'unpocratuueckuit mapagokc. CoobOmaronmmecs cocyasl. ['uapaBinyeckue MeXaHU3MBbl.

Atmocdepa 3emnu u atMocdepHoe naBneHue. [IpUUMHBI CylIeCTBOBAHMS BO3AYIIHOW O00OIOYKH
3emum. Ombit Toppuuermmu. W3mepenune aTmocdepHOro maBieHHS. 3aBUCHMOCTh aTMOC(EPHOro
JlaBJIEHUS OT BBICOTHI HaJl ypoBHEM Mops. [1pubopsl 111 u3mepenus atMocepHoro JaBiaeHHUS.

JleiicTBrE KUIKOCTH W Ta3a Ha MOTPYKEHHOE B HUX Tejo. BriTankuBaromas (apxumenoBa) cuia.
3akoH Apxumena. [InaBanue ten. Bo3ayxomnnaBanue.

153.3.4.1. JleMoHCTpaIuu.

3aBUCHMOCTb JaBJIEHUS Ta3a OT TEMIIEPATYPBHI.

[lepenaua gaBiaeHUS )KUIKOCTBIO U Ta30M.



Coolmiaromumecs CoCybl.

IM'uapaBnuueckuii mpecc.

[TposiBnenue nercTBus aTMOC(EPHOTO TaBICHHUS.

3aBUCHMOCTb BBITAJIKUBAIOLIEH CUJIbI OT 00beMa MOrpyKEHHOM YacTy Tesa U MIOTHOCTH KUIKOCTH.

PaBeHCTBO BhITAJKMBAIONIEH CUIIBI BECY BHITECHEHHOMW KUJIKOCTH.

VYcnoBue IaBaHus TeEN: IJIABAaHUE WM IOTPYKEHHE TEJl B 3aBUCUMOCTH OT COOTHOIIEHUS
IJIOTHOCTEH TeNa U KUAKOCTH.

153.3.4.2. JJabopaTopHbIe pabOTHI U OIBITHI.

HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJI€ OT 00beMa MOTrpy>KEHHON B )KUAKOCTh YaCTH TeJa.

OrnpenesieHre BbITAIKUBAIOLIEH CUIIbI, IEUCTBYIOIIEH HA TEJO, OTPYKEHHOE B JKUJKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAKOLIEH CHUIIbI, 1EUCTBYIOIIEH HA TEJIO B KUAKOCTH, OT MAacChl
Tena.

OnbITH, AEMOHCTPUPYIOIIME 3aBUCUMOCTb BBITAJIKMBAIOLICH CHIBI, JCHCTBYIOIIEH HA TEJIO B
KHUJKOCTH, OT 00beMa NOr'py>KEHHOH B KUJKOCTb YaCTH T€Ja U OT INIOTHOCTH KUAKOCTH.

KoncrpynpoBaHnue  apeomerpa WIM  KOHCTPYMPOBAaHHME JIOAKM M ONpEIECICHHE  €e
IPy30M0bEMHOCTH.

153.3.5. PaGoTa 1 MOLITHOCTh. DHEPTHUS.

Mexanuueckas pabota. MOITHOCTb.

[TpocThie MEXaHU3MBI: pblYar, OJOK, HAKJIOHHAs IUIOCKOCTh. IIpaBmiio paBHOBecusl pbluara.
[Ipumenenue mpaBuiia paBHOBecHs pblyara k Osoky. "3osotoe mpaBuio" mexanuku. Kosdduuuent
nonezHoro nercrBus (nanee - KI1J[) mpocteix Mexanu3moB. [IpocTeie MeXaHU3MBI B OBITY U TEXHUKE.

Mexannueckas sHeprusa. Kunetnueckas m nmoreHnuanbHas 3Heprus. [IpeBpaienue ogHoro Buaa
MEXaHWYECKOW SHEPruu B IpYyroi. 3aKOH COXPAHEHUs SHEPTHH B MEXaHUKE.

153.3.5.1. JlemoHCTparuu.

[Iprmepsl IPOCTHIX MEXAaHU3MOB.

153.3.5.2. JIabopaTopHble pabOTHI U OIBITHL.

Omnpenenenue pabOThl CHJIBI TPEHHSI MPH PABHOMEPHOM [BIKEHHHM Tela IO TOPHU3O0HTaIbHOU
ITOBEPXHOCTH.

HccnenoBanue ycnoBuil paBHOBECHS phlyara.

N3mepenne K11/l HaKIOHHOHN MIOCKOCTH.

N3ydenne 3aKkoHa COXpaHEHHUsI MEXaHUYECKON YHEPTHUH.

153.4. Coaepixanue o0ydyeHus B 8 kiacce.
153.4.1. TenoBbI€ SBICHUS.
OCHOBHBIE TIOJIOKEHHSI MOJIEKYISIPHO-KMHETHUECKOW TEOpUH CTpOeHHs BemecTBa. Macca u

pa3MEpbl ATOMOB W MOJICKYIJL. OHBITLI, MNOATBCPKAAIOIMINEC OCHOBHBIC IIOJIOKCHUA MOJICKYJIAPHO-



KUHETUYECKOU TEOPHHU.

Mojenu TBEpAOro, >KHAKOTO M Ta3000pa3HOrO COCTOSHHMHM BelmiecTBa. Kpucraimmmueckue u
amopdubie Tena. OOBsICHEHUE CBOMCTB Ta30B, XUIKOCTEH W TBEPIBIX TEJ HAa OCHOBE IOJIOKECHUM
MOJIEKYJIIPHO-KMHETHYecKoi Teopur. CMauyMBaHME U KalWJUISIpHbIE siBJIeHUs. TeroBoe paciivpeHue u
cKartue.

Temneparypa. CBsi3b TeMIIEpaTypbl CO CKOPOCTBHIO TEIUIOBOIO ABMIKEHHS 4YacTUL. BHyTpeHHsA
sHeprus. CrocoObl M3MEHEHMsI BHYTPEHHEH JHEPruu: Teruionepenada M coBepiieHue padoThl. Buibl
TenJIonepeaayu: TEMI0NPOBOAHOCTh, KOHBEKIIMS, H3ITYUEHUE.

KonnuectBo TemnoTsl. YenbHasi TEMI0EMKOCTh BeUIeCTBa. Tenaoo0MeH U TENJIOBOE paBHOBECHUE.
VYpaBHeHue TemyioBoro Oamanca. [lnaBieHue W OTBepAeBaHHE KPUCTAIUIMYECKUX BEIIECTB. YIelbHas
TerioTa miaBneHus. [lapooGpasoBanue u koHneHcanus. Mcnapenue. Kumenwe. YaenpHas Temiora
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYpbl KUIIEHUSI OT aTMOC(EPHOr0 1aBJICHHUS.

BiaxxHocTh BO3yXa.

DHeprus TOIIMBA. Y AeNIbHAS TEIIOTA CrOPaHUsL.

[Tpunuuner padotsl TeruioBblx asuratened KIIJ tennoBoro asuraresns. TermioBble ABUTATENM U
3alIMTa OKPYKAKOLIEH CPEIbI.

3aKOH COXPAaHEHUS U MPEBPALLECHUS SHEPTUU B TEIUIOBBIX ITPOLIECCAX.

153.4.1.1. JIemoHCTpamuu.

Habmonenre 6poyHOBCKOTO ABUKCHHSL.

Ha6mronenne nuddyszun.

HaGnronenue sBieHU cMauynBaHUs M KaMIUTISIPHBIX SIBJICHUH.

HaGmronenue TernioBoro pacumpeHust Ted.

V3MmeHeHue TaBIeHus ra3a nIpyu H3MEHEHIH 00beMa 1 HarpeBaHUH WA OXJIAXKICHUH.

IIpaBuna uzmepeHus: TemiepaTypsl.

Buns! Temionepenayun.

OxJakieHue Mpu COBEpIICHUH PabOTHI.

HarpeBanue npu coBepiieHHH paboThl BHEIIHUMU CUIIAMH.

CpaBHEHHE TEMJIOEMKOCTEHN pa3IMYHbIX BEIIECTB.

HaOnroneHue KureHus.

Habmonenre mocTosHCTBA TEMITEPATYPhI ITPH IJIaBICHUU.

Mopenu TenaoBbIX ABUTATEIICH.

153.4.1.2. JIabopatopHbie paOOTHI U OIBITHI.

OnbIThl IO OOHAPYKEHUIO ICHCTBUS CHIT MOJICKYJISIPHOTO TTPUTSIKCHHUS.

OnbITHI IO BBIPAIIMBAHUIO KPUCTAJIOB MOBAPEHHOMN COJIM MJIM caxapa.

OnbITH IO HAOJIOICHUIO TETIJIOBOTO PACITUPEHHS Ta30B, KUIKOCTEH U TBEPABIX TEII.

Omnpenenenue 1aBieHUs BO3Ayxa B OajUIOHE IIIPULIA.



OnBbIThI, 1EMOHCTPUPYIOIIHE 3aBUCHMOCTh JIAaBJICHUS BO3AyXa OT €ro o0beMa M HarpeBaHus HIIU
OXJIAXKICHHUSI.

[TpoBepka rumnores3sl JTMHEHHON 3aBUCMMOCTH JJMHBI CTOJOMKA JKUJKOCTH B TEPMOMETPUUECKON
TpyOKe OT TeMIepaTyphl.

HabGmonenne m3MeHeHUs: BHYTPEHHEH OJHEpPruM Tela B pe3yibTaTe Teronepenadyn U padboThl
BHEIIIHUX CHIL

HccnenoBanue siBIEHUS TEMJI000MEHA IIPU CMEIIMBAaHUH XOJI0JHON U ropsiueii BOIbI.

OmnpezneneHrne KOJIMYECTBA TEIJIOTHI, IMOJIYYEHHOrO BOAOW MpHU TEIJIOOOMEHE C HarperbiM
METaJUTMYECKUM IIHJIMHIPOM.

Ornpenenenre yaeabHON TEIIOEMKOCTH BELIECTBA.

HccnenoBanue npouecca UCIapeHus.

Omnpenenenre OTHOCUTENBHOM BIIaXKHOCTH BO3/LyXa.

OnpeneseHne y1eIbHON TEIUIOTHI IUIABJIECHUS JIbJA.

153.4.2. DnekTpudecKrue U MarHUTHBIC SBJICHUSI.

Onexrpusanus Ten. J[Ba poja 3JIEKTPUYECKUX 3apsaaoB. B3aumonelcTBue 3apspKeHHBIX Tel. 3aKOH
Kynona (3aBUCHMMOCTH CHJIBI B3aMMOJCHCTBUS 3apsDKEHHBIX TET OT BEJIMYHMHBI 3apsiioB U PACCTOSHUS
MEX]y TeJIaMH).

Onexktpuueckoe mone. HampspkeHHOCTh  anekTpuueckoro moisd. [lpuHuun —cynepno3uiuu
ANEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocutenu snekTpuyeckux 3apsaoB. DJIEMEHTApHBIA 3JIeKTpUdeckuil 3apsa. CTpoeHue artoma.
[TpoBOAHUKH U AMAIEKTPUKH. 3aKOH COXPAHEHUSI AIEKTPUUECKOT0 3apsa.

DONeKTPUYECKUN TOK. YCJIOBHUS CYIIECTBOBAHHS AJIEKTPHUECKOro TOKa. MCTOYHMKH MOCTOSHHOTO
ToKa. JIeMCTBUSL 3JEKTPUUECKOTrO TOKa (TEMJIOBOE, XMMUYECKOE, MAarHUTHOE). DIJIEKTPUUYECKHI TOK B
KUIKOCTSIX U razax.

Onektpuyeckas nenb. Cuia Toka. DnekTpuueckoe HampspkeHue. COonpoTHBIIEHHME MPOBOAHUKA.
VYnenbHOEe compoTHBIEHHE BemlecTBa. 3akoH Owma st yuyactka uenu. IlocnemoBarenbHoe u
[apajuleIbHOE COEIMHEHUE TPOBOIHUKOB.

PaGota u MOIIHOCTH 3JEKTpHUUECKOro Toka. 3akoH Jxoyns-JleHna. DiekTpuueckue LEnu u
MOTPEOUTENH IEKTPUUECKOM s3Hepruu B ObITY. KopoTkoe 3ambikaHue.

[TocrositHHbIE MarHuTHl. B3auMoaelicTBue MOCTOSHHBIX MAarHUTOB. MarHutHOe mnoJie. MarHuTHOe
noyie 3eMJiM U €ro 3HaueHue il Ku3HU Ha 3emiie. OnbIT Dpcrena. MarHUTHOE MOJE 3JEKTPUUECKOTO
Toka. [IpMeHeHne 37eKTpOMAarHuTOB B TeXHUKE. JleficTBME MAarHUTHOTO MOJsl HA MPOBOJHUK C TOKOM.
DNEeKTpOABUIATENb IOCTOSHHOI O TOKa. Mcronb30BaHne IEKTPOABUTaTENEH B TEXHUUECKUX YCTPOHCTBaX
1 Ha TpaHCIIOPTE.

Oneitel @apanes. SIBneHue snekTpomMarHuTHOW MHAYKUMU. I[IpaBuno Jlenma. DnexTporenepatop.

CriocoObl MOJy4YEHMsI BJIEKTPUUYECKOM SHEpruu. DJIEKTPOCTAHIMU HAa BO300HOBIISIEMBIX HCTOYHUKAX



SHEPIUuH.

153.4.2.1. JIlemoHCTparuu.

DJIeKTpU3aLus Te.

JIBa poaa 31eKTpUUECKUX 3apsAA0B U B3aUMO/ICH CTBUE 3aPSHKEHHBIX Tell.

YeTpoiicTBO 1 A€ CTBUE AIIEKTPOCKOIIA.

DnexTpocTaTuyeckas HHIYKIHS.

3aKOH COXpaHEHUs IIEKTPUIECKUX 3apsII0B.

[IpOBOAHUKH U TUAJIEKTPUKH.

MoaenmupoBaHue CUIIOBBIX JINHUM JIEKTPUIECKOTrO MOJS.

M cTOYHNKHN OCTOSIHHOTO TOKA.

JleficTBUSA 37IEKTPUYECKOr0 TOKA.

DNeKTpUYECKUH TOK B )KUJIKOCTH.

["a30BbIl pa3psi.

W3mepeHue cuibl TOKa aMIIEPMETPOM.

W3MepeHue 3J1eKTpUUECKOro HanpsHKeHUs BOJIBTMETPOM.

PeocraTt u Mara3uH CONpOTUBICHUI.

B3anmojeiicTBHE MOCTOSHHBIX MArHUTOB.

MonenupoBaHue HEBO3MOKHOCTH Pa3/ieJIEHUs IIOJIF0COB MarHUTA.

MozennpoBaHre MarHUTHBIX I10JIEH TOCTOSIHHBIX MarHUTOB.

OmneIT Opcrena.

MarsuTtHoe moJie ToKa. DJIeKTPOMarHur.

JleiicTBre MarHUTHOTO TOJISL HA TPOBOAHHUK C TOKOM.

ONeKTPOABUTATENb TOCTOSHHOI O TOKA.

HccnenoBanue SIBIEHUS 3JIEKTPOMArHUTHON HHYKIUH.

OmnbiTel Papajes.

3aBUCHMOCTb HAIPABJIEHUSI MHIYKIIUOHHOT O TOKA OT YCJIOBUI €ro BOSHUKHOBEHHUS.

DIIEKTPOreHepaTop MOCTOSIHHOT O TOKa.

153.4.2.2. JJabopaTopHble pabOTHI U OIIBITHL

OnbIThl 10 HAOJIIOJIEHUIO SJIEKTPU3ALUY TEJl MHIYKIIUEH U ITPU COTPUKOCHOBEHUU.

HccenenoBanue 1eHCTBUS JIEKTPUYECKOIO OIS HA IPOBOJIHUKYU U AUDIEKTPUKHU.

COopka 1 mpoBepka padOoTHI JIEKTPUY ECKON IETTH TTOCTOSTHHOT O TOKA.

W3MepeHne u peryJupoBaHue CUIIbI TOKA.

W3MepeHue 1 peryInpoBaHNUE HANIPSHKEHMUS.

HccnenoBanue 3aBUCUMOCTH CHUJIBI TOKA, HAYIETO YEPE3 PE3UCTOP, OT COMPOTUBIIEHUS PE3UCTOPA U
HaIpsDKEHHS Ha pe3ucTope.

OHBITBI, ACMOHCTPUPYIOIIHUEC 3aBUCUMOCTL JJICKTPUYCCKOTO COHNPOTHUBJICHHA IMPOBOJHHUKA OT €ro



JUIMHBI, IUIOLIA/IA ITIONIEPEYHOI 0 CEYEHUS U MaTepuaa.
[IpoBepka npaBuiia CIOKEHUS HAMPSHKEHUH MTPU OCIIEI0BATEIbHOM COEUHEHUHU ABYX PE3UCTOPOB.
IIpoBepka nmpaBuiia JUisl CUIIbI TOKA IIPH MapajuIeIbHOM COEIUHEHUH PE3UCTOPOB.

Omnpenenenue pabOThI MEKTPHUUECKOT0 TOKA, HAYIIETO Yepe3 pe3nucTop.

OrnpenesieHre MOIIHOCTH 3JIEKTPUYECKOT'0 TOKA, BBIJIEJIIEMON Ha pe3UCTOpE.

HccenenoBanue 3aBUCUMOCTY CUJIBI TOKA, HYIIETO YEpe3 JaMIIOUKY, OT HAIpsKEHUS Ha HEll.
Omnpenenenne KIIJ[ HarpeBaTens.

HccnenoBanne MarHuTHOT 0 B3aMOJIEH CTBUSI ITOCTOSIHHBIX MarHUTOB.

W3ydeHue MarHuTHOTO MOJISt OCTOSTHHBIX MAarHUTOB IIPU UX 00BEAMHEHUH U Pa3/eICHUN.
HccnenoBanue qeiCTBUS JIEKTPUYECKOIO TOKA HA MArHUTHYIO CTPEJIKY.

OMBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIbI B3aUMOEHCTBUSA KATYIIKA C TOKOM U MarHuTa ot

CWJIBI TOKA M HAIIPABJICHUS TOKA B KaTYILKE.

N3y4enne nericTBUs MAarHUTHOI'O ITOJISI HA IPOBOJIHUK C TOKOM.

KoncrpyupoBanue 1 uzydenue paboTbl AIEKTPOIBUTATEINS.

N3mepenue KII] anekTpoaBurateIbHON YCTAaHOBKH.

OnbITHl O MCCIIEAOBAHUIO SIBJICHUS 3JIEKTPOMArHUTHOW HMHIYKLIMH: HCCIEIOBaHUE H3MEHEHUI

3HAYCHUSA 1 HAIIPABJICHUA HHAYKIWMOHHOI'O TOKA.

153.5. Coaep:xanue o0yuyenus B 9 kiacce.

153.5.1. MexaHu4eckue siBICHUSI.

Mexannueckoe JBHKeHMEe. MartepuanbHad Touka. Cucrema orcdyeta. (OTHOCHTEIBHOCTH
MEXaHMYECKOI 0 ABHKEHHS. PaBHOMEpHOE MPAMOJIMHENHOE ABMKEeHHE. HepaBHOMEpHOE NPSIMOIMHENHOE
nBuxkeHne. CpeHsAs U MTHOBEHHAs! CKOPOCTb TeJja TP HEPAaBHOMEPHOM JBUKEHHH.

VYckopenue. PaBHoyckopeHnHoe npsMosimHeiHoe nBmkenne. CBoOogHoe nagenue. OnbiTel [anumes.

PaBHOMepHOE ABMkKEHME MO OKpyXHOCTH. Ilepuon m uwacrora oOpamienus. JIuneitHas u yriosas
CKOpocTH. LleHTpocTpeMuTENBHOE YCKOPEHUE.

IlepBenii 3akoH Hserotona. Bropoit  3akon Herorona. Tpermii 3akon Herortona. [IpunHimun
CYIEpPIIO3ULIUU CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHMs: cujla TPEHUS! CKOJBXKEHHS, CHJIa TPEHHS IOKOS,
JpyTHE BUABI TPCHHUS.

Cuna TSHKECTH W 3aKOH BCEMHUPHOTO TSATOTEHHs. Y CKOpEHHE CBOOOIHOrO majeHus. JBrkeHue
aneT Bokpyr Comnnua. ITepBas kocmuueckas ckopocTs. HeBecoMocTs U eperpysku.

PaBHOBecne MaTepuanbHOW TOYKH. AOCOMIOTHO TBepaoe Teno. PaBHOBecHe TBEpHOro Tena C
3aKpEIJIEHHOM OChIO BpalleHusl. MOMEHT cuiibl. LIeHTp TsKeCTH.

Nmnynbc tena. M3mMenenne nmnyinbsca. Mmnynsc cuiibl. 3aKOH cOXpaHEHUs UMITyJIbca. PeakTuBHOE

JIBIDKEHUE.



Mexanuueckast paboTa U MOIIHOCTh. PaboTa cmil TspKecTH, ynpyroctu, TpeHus. CBsi3b SHEPruu U
paboTsl. [loTeHnManbHas SHEPrus Tena, NOAHATOr0 HaJl MOBEPXHOCTHIO 3eMid. [loTeHunanbHas sHeprus
cKaTtod npyxuHbl. KnHernueckas sHeprusa. Teopema O KMHETHMYECKOM SHEPrUU. 3aKOH COXPAHEHMS
MEXaHUYECKON SHEPIUH.

153.5.1.1. JIemoHCTparuu.

HabmroieHre MeXxaHHYeCKOro ABM)KEHUS Tella OTHOCUTENLHO Pa3HbIX Tell OTCYeTa.

CpaBHeHME NyTEW U TPAaeKTOPUM ABM)KEHUS OJHOIO U TOrO )K€ TeJa OTHOCUTEIBHO pa3HbIX Tell
oTcyeTa.

H3mepeHne CKOPOCTH U YCKOPEHUS IIPSIMOJIMHEWHOTO JIBUKEHUSI.

HccienoBanye Npu3HaKoB paBHOYCKOPEHHOIO ABUKECHUS.

HaOmroieHne ABMKEHUS TeNa 110 OKPYKHOCTH.

HaOmonieHne MexaHHYecKUuX SBICHHUH, MPOUCXOAAIMX B cucteMe orcuera "Tenexka" mpu ee
PaBHOMEPHOM U YCKOPEHHOM JIBM)KEHUU OTHOCHUTEIBHO KaOMHeTa (PU3HKHU.

3aBUCHMOCTb YCKOPEHHUS TeJla OT MacChl Te€Ja U JEHCTBYIOLIEH Ha HErO CHJIBI.

HaGmroneHue paBeHcTBa CUil IPU B3aUMOJEHCTBUN Tell.

N3meneHue Beca Tesna py yCKOPEHHOM JIBUKEHHH.

Ilepenaua umitynbca pyu B3aUMOJEHCTBUY TEI.

[Tpeobpa3zoBaHus SHEPTHH MPU B3aUMOICHCTBUU TEI.

CoxpaHeHne UMITyJIbca IIPH HEYTIPYTOM B3aUMOEHCTBHUH.

CoxpaHeHre UMITyJIbca PH a0COJIIOTHO YIPYTOM B3aUMOJIEHCTBUH.

Habmonenre peak THBHOTO JIBUYKEHHUSL.

CoxpaHeHne MeXaHHUECKOW YHEPTUH MPH CBOOOTHOM T1aJICHUH.

CoxpaHeHre MEXaHUUYECKOM SHEpPruu Ipu IBUKEHUU TeJla MO AeHCTBUEM NPYKHUHBI.

153.5.1.2. JJabopaTopHbIe pabOTHI U OIBITHL

KoncrpynpoBanue TpakTa JJIsl pa3roHa W JaJbHEUIEro paBHOMEPHOI'O ABMKEHMS LIapUKa WIIH
TEJIECKKHU.

Omnpenenenue cpeaHeil CKOPOCTU CKOJIbXKEHHUS Opycka WM JBUKEHMS IIapUKa 10 HAKIOHHOU
IIJIOCKOCTH.

Omnpeznenenne yCKOpEHUs Tejla IPU paBHOYCKOPEHHOM JIBUKEHUH 110 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IIyTU OT BPEMEHU IIPU PAaBHOYCKOPEHHOM JIBUYKEHUH 0€3 HauaJIbHOM
CKOpOCTH.

[TpoBepka TUIOTE3Bl: €CIU MPU PAaBHOYCKOPEHHOM JBUKEHHH 0e3 HadajlbHOW CKOPOCTH IyTH
OTHOCSITCSI KaK psJl HEUETHBIX YHCEN, TO COOTBETCTBYIOIIME IPOMEKYTKH BPEMEHN OJJUHAKOBBI.

HccrnenoBanue 3aBUCUMOCTH CUJIBI TPEHUS CKOJIBKEHUSI OT CUJIbI HOPMAJIBHOT'O J1aBJICHUS.

Omnpenenenre kKodHPUITUEHTA TPEHUSI CKOJILKECHUS.

Omnpeznenenne )KeCTKOCTH MPYKUHBI.



Omnpenenenue pabOThl CHJBI TPEHHS] MPU PABHOMEPHOM [BIKEHHHM Tela IO TOPHU3O0HTaIbHOU
MTOBEPXHOCTH.

Omnpenenenne paboThl CUJIbI YIPYTOCTU IPH MOAbEME I'Py3a C UCI0JIb30BAHUEM HEMOABUKHOIO U
MOJIBUYKHOT'O OJIOKOB.

N3ydeHune 3aK0Ha COXpaHEHHS SHEPruu.

153.5.2. Mexannueckue KojieOaH!s U BOJIHBL.

KonebatensHoe nBuxenue. OCHOBHBIC XapaKTEPUCTUKN KOJEOAHUI: TepHo, YaCTOTa, aMIUIUTY/IA.
Matematudeckuil 1 NpyXKUHHBIA MasTHUKH. [IpeBpaiieHne snepruu npu KonedaTeaTbHOM JIBUKCHHU.

3aTyxaromue Konebanus. Beinyxaennpie konebanus. Pesonanc. Mexanndeckue BosiHbI. CBOMCTBA
MexaHu4yeckux BOJH. IlpogonmpHble W momepeuHble BOJHBL. JlIMHA BOJHBI M CKOPOCTh €€
pacnpocTpaHeHus. MexaHn4yeckue BOJIHbI B TBEPAOM TeJle, CECMUYECKU € BOIHBI.

3Byk. I'/poMkocTh 3ByKa u BeicoTa ToHa. OTpaxkeHue 38yka. MHdpa3Byk u ynbTpa3Byk.

153.5.2.1. JlemoHCTpamum.

Hab6umonenue koneGaHuit Tl o] JeiCTBUEM CUJIbI TSHKECTU U CUJIBI YIIPYTOCTH.

Habmonenne konebanuii rpy3a Ha HUTH U Ha TIPY)KHUHE.

Haburonenre BbIHYKIEHHBIX KOJIEOaHUH U pe30HaHca.

PacnipocTpaneHue npo10JIbHBIX U MONEPEUHbIX BOJIH (Ha MOJIEIH).

Habmoenre 3aBUCIMOCTH BBICOTBI 3ByKa OT YaCTOTHI.

AKyCTHYECKHI1 pe30HaHC.

153.5.2.2. JIabopatopHbie paOOTHI U OIBITHI.

Omnpeznenenre 4acTOTHI U TIepro/ia KosebaH!il MaTeMaTHdeCKOTr 0 MasiTHUKA.

Omnpeznenenre 4acToThl U Neproja KoyiedaHui NPy KMHHOI'0 Masi THUKA.

HccnenoBanue 3aBUCUMOCTH IepHoOJa KOJI€OaHUH OJBEIEHHOI 0 K HUTH I'py3a OT JJIMHBI HUTH.

HccnenoBaHue 3aBUCUMOCTH MepHoJa KoyeOaHUil MPYKMHHOTO MasiTHUKA OT MaccChl Irpys3a.

[TpoBepka He3aBUCHMOCTH Teproia KoiedaHui rpy3a, MOABEIIEHHOI0 K HUTH, OT MacChl Tpy3a.

OnBIThL, JEMOHCTPUPYIOIINE 3aBUCUMOCTD IepHo/ia KoeOaHil MPY>KUHHOT O MasgTHUKA OT MacChl
Ipy3a U *KeCTKOCTU NPYKHUHBI.

W3mepenne yckopeHus: CBOOOIHOTO MMaIeHusl.

153.5.3. DnekTpoMarHuTHOE MOJie U 3JIEKTPOMArHUTHBIE BOJHBI.

DNEeKTPOMarHuTHOE I10J1€. DJIEKTPOMarHuTHbIe BOJIHbI. CBOMCTBA 3JI€KTpOMarHuTHbIX BosH. [Ikana
3JIEKTPOMArHUTHBIX BOJH. M cronb30BaHue 3J1eKTPOMAarHUTHBIX BOJIH JIsl COTOBOM CBSI3U.

OnexTpoMarauTHas npupoza ceeta. CkopocTs cBeTa. BoaHOBbIE cBOICTBA CBETa.

153.5.3.1. JlemoHcTpanuu.

CBolicTBa HIEKTPOMATrHUTHBIX BOJIH.

BoiiHOBBIE CBOMICTBA CBETa.

153.5.3.2. JITabopaTopHbie paOOTHI U OIIBITHI.



N3ydenne CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH C TIOMOIIBI0O MOOMIBHOTO TenedoHa.

153.5.4. CBeTOBBIC SBIICHUS.

JlyueBast mozgens cera. Mcrounuku cBeta. [IpsMonnHeiiHOe pacnpocTpaHEHHUE CBETA. 3aTMEHMS
Connuna u Jlynsl. Otpaxkenue cseta. [lnockoe 3epkaiio. 3aKOH OTpaKE€HUs CBETA.

[Ipenomnenne cBera. 3akoH mpenomieHus cBera. [lonmHoe BHyTpeHHee OTpaKEHUE CBeETa.
Hcnonb3oBaHKe MOJIHOTO BHYTPEHHETO OTPAXKEHUS B ONITHUECKUX CBETOBO/IAX.

Jlunza. Xox mydeit B muH3e. OnTruyeckas cuctema QoroarnmapaTa, MUKpOCKOIIa U Teneckomna. ['na3
KakK ONTUYECKas cucremMa. biim30pyKoCTh M 1aabHO30PKOCTb.

Paznoxenue Oenoro ceera B cnekTp. OnbiTel HproToHa. CnokeHue CHEKTpPaJbHBIX IIBETOB.
Hucnepcus csera.

153.5.4.1. JlemoHcTpauu.

IIpsimonmHEWHOE pacpoCTpaHEHUE CBETA.

OtpakeHue cBeTa.

[Tony4uenune n300paxeHuil B IIIOCKOM, BOTHYTOM U BBIMTYKJIOM 3€pKaax.

[Ipenomnenue ceera.

Onrtuyeckuii CBETOBOJ.

Xon Jiydeid B COOMpArOIIeH JIMH3E.

Xon nydel B paccenBarollen JIMH3e.

[Tonydyenune n3o0paxeHuil ¢ MOMOIIBIO JIHH3.

[Tpunnun nefictBus poroanmapaTa, MUKPOCKOIIA M TEIECKOIa.

Mopens riasa.

Paznoxenue 0enoro cBera B CIEKTP.

[Tomyuenue Genoro cBeTa NpH CIOKEHUU CBETAa Pa3HBIX I[BETOB.

153.5.4.2. JJabopaTopHble pabOTHI U OIBITHL

HccnenoBanue 3aBUCUMOCTH YIJIa OTPAYKEHUsI CBETOBOIO JIyda OT yIJIa MaICHUS.

N3ydyenne xapakTepucTUK U300paxKeHus IPEIMETa B MIJIOCKOM 3epKaJie.

HccenenoBanue 3aBUCHMOCTH yTJla IPEIOMJICHHUSI CBETOBOIO Jiyda OT yrja NaJeHUs Ha TpaHuLe
"BO3AyX-CTEKJI0".

[TonyueHue n300pakeHUi C MOMOIIBIO COOUPAIOIIICH JTMH3HI.

Omnpenenenre GOKYCHOTO PACCTOSHUS M ONTHYECKON CHIIBI COOMPAOIICH JINH3BL.

OnBITHI 110 pa3yIoKEHUIO OEIOro CBETa B CHEKTP.

OMNBITH IO BOCTIPUSITHIO [IBETA MPEAMETOB IIPU MX HAOJIIOIEHUH Yepe3 IIBETOBBIC (DUIIBTPHI.

153.5.5. KBaHTOBBIC SIBJICHUSI.

Onwitel Pezepdopna u mmanerapHas monenb aroma. Mojenb atoma bopa. Mcmyckanue u
noryionieHrue ceera aroMoM. KBaHThl. JInHeuaTbie CIeKTpPHI.

PagnoaktuBHOCTh. Anb(a-, 6eta- u ramma-usiaydeHus. CTpoeHue atomHoro siapa. HykimonHnas



MOJI€Ib ATOMHOT O siipa. M3otonsl. PagnoaktuBHele npeBpaienus. [lepuon nomaypacnaia aTOMHBIX sIEp.
SnepHble peakiuu. 3aKOHbI COXpaHEHUs 3aPsI0BOIO U MACCOBOTO YMCEIN. DHEPrusi CBA3M aTOMHBIX
saep. CBa3b Macchl U dHepruu. Peakuuu cunrtesa u genenus saep. Mcrounnku sHeprum CosHLA U 3BE3].

Snepnas sHepreTuka. JleicTBUs paiMOaKTUBHBIX U3JIyYEHUN HA )KUBbIE OPTaHU3MBI.

153.5.5.1. JlemoHCTparuu.

CrexTpbl U31y4eHUs U TOTIOIIEHHUS.

CrieKkTphl pa3IUyHBIX Ta30B.

CrnexTp BOAOpoO/IA.

Habmonenne TpexoB B kamepe Bunbcona.

Pa6ora cueTunka HOHU3UPYIOIIUX U3ITYdCHHIH.

Perucrpauus u3iaydeHus NpUpoOAHBIX MUHEPAJIOB U MPOITYKTOB.

153.5.5.2. JITabopaTopHbie paOOTHI U OIIBITHI.

HaburoieHne CrtomHbIX U JIMHEHYaThIX CIEKTPOB U3IyUYCHHUSL.

HccnenoBaHue TPEKOB: U3MEPEHNE SHEPTUU YACTHUIIBI IO TOPMO3HOMY MYTH (110 poTorpadusm).

W3mepenne painoakTUBHOTO (OHA.

153.5.6. [ToBTOpUTENHEHO-0000IIAIOIINI MOJTYJIb.

[ToBTOpUTENHHO-0000IIAIONIMI MOAYIh MpEeJHA3HAYEH [UIsi CHUCTEeMaTH3allid U 0000IIeHus
MPEIMETHOTO0 COAEPKAHMS W OINbITa AEATENbHOCTH, MPHOOPETEHHOrOo IpPH HM3YyYEHUH BCErO Kypca
¢u3nMKH, a TakXkKe AN TMOATOTOBKM K OCHOBHOMY TOCYIapCTBEHHOMY OJK3aMEeHY MO (GHU3UKe IS
o0yyarommxcs, BBIOpaBIIMX 3TOT Y4eOHBINA pEIMET.

[Ipy m3ydyeHHH AAHHOTO MOIYJS PEATU3yIOTCS U CHCTEeMAaTU3UPYIOTCS BHUABI JIESTEIBHOCTH, Ha
OCHOBE KOTOpBIX O0ECHeuMBaeTCs JOCTHXKEHHE IPEIMETHBIX W METaNpeAMETHBIX TMJIaHUPYEMbIX
pe3yabpTaToB 00y4YeHus, HOPMUPYETCsI €CTECTBEHHO-HAayYHasi TPAMOTHOCTh: OCBOGHHE HayUHBIX METOOB
UCCJIEZIOBAHUS SIBICHUM MPHUPOJBI U TEXHUKHU, OBJIAJICHUE YMEHUSMHU OOBSCHATh (U3NUYECKUE SBIICHUS,
MIPUMEHSS OJIYYEHHbIE 3HAHUS, PEeIaTh 33a/1a4d, B TOM YHCJI€ KAYECTBEHHbIE U KCIIEPUMEHTAIbHBIE.

[IpyHIMNINATBHO AESATENbHOCTHBIM XapakTep JAHHOIO MOIYJS pealn3yercs 3a CYeT TOro, 4To
00y4arouMecs BHITOJHAOT 3aJ1aHUs, B KOTOPbIX UM IIPeIaraeTcs:

Ha OCHOBE IOJYYEHHBIX 3HAHMHM pAaclo3HaBaTb U HAyYHO OOBSACHATh (U3UYECKHE SIBJICHUS B
OKpYXarollel Mpupoe U MOBCETHEBHON KU3HHU;

UCIOJIb30BaTh HAyUHbIE METOIBI HCCIEOBAaHUS (GU3NUECKUX SBIICHUN, B TOM YHCIIE AJS MPOBEPKH
TUTIOTE3 U MMOJTYyYEHUsI TEOPETHUECKIX BHIBOJOB;

OOBSICHATH HAyYHbIE OCHOBHI HamOoliee BaXKHBIX JOCTHIKEHHUH COBPEMEHHBIX TEXHOJIOTHIA,
HarpuMmep, MNPaKTUYECKOro MCHOJIb30BaHUSl PA3NUYHBIX HCTOYHMKOB SHEPrMM Ha OCHOBE 3aKOHa
MpPEeBpaIlleHUs] M COXpPaHEHHUsI BCEX W3BECTHBIX BUAOB SHepruu. Kaxkmas U3 TeM AaHHOTO MOAYJIs
BKJIIOYAET SKCIIEpUMEHTAIbHOE UCCcieqoBaHie 00001maronero xapakrepa. Moayias 3aBepluaeTrcs

MPOBEJCHUEM JMArHOCTUYECKOM 1 OIleHOYHON pabOoThI 32 Kypc OCHOBHOT' O 00111ero o0pa3oBaHHsL.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
No HanMeHoBaHIe KoaudecTBO 4acoB
n/ pasesioB U TeM Beer Konrpoa | IIpakruyec UIEKTPORHEIE (IMGPOBLIC)
I SIS p p oOpa3oBare/ibHbIE pecypchbl
0 bHbIE KHe
padoThI padoThI

Paznen 1. ®usuka u eé poab

B MO3HAHUHU OKPYKaomero Mmmpa

11 dusnka - HayKa o ) bu6muotexa [IOK
' npUpose https://m.edsoo.ru/7f416194
12 dusnueckue ) 1 bu6mmoreka [JOK
BEJINYHHBI https://m.edso0.ru/7f416194
13 ]:ZCTeCTBeHHOHaquH 9 1 bubmmotexa LIOK
i METOJ TIO3HAHHS https://m.edsoo.ru/7f416194
Htoro no pazaeny 6

Paznen 2. [lepBoHayajibHbIE

CBCACHHSA 0 CTPOCHUHU BeIIECTBA

21 CrtpoeHue BelecTBa 1 BH6H.HOTeKa LOK
https://m.edsoo.ru/7f416194
I[BH)KGHH(E " bu6moreka [JOK
22 EZ?:?ZSIBZPE;CB?; 2 1 https://m.edsoo.ru/7f416194
93 ArperaTHble 5 bubmuotexa LIOK
COCTOSIHUS BEIIECTBA https://m.edsoo.ru/7f416194
Hroro no pazneny 5}
Paznen 3. /IBu:KeHUe M B3aUMO/1eiicTBUE TeJl
31 MexaHudeckoe 3 bu6moreka [JOK
JIBIKCHHE https://m.edso0.ru/7f416194
39 WNuepnust, macca, 4 1 Bbu6moreka [JOK
' TUIOTHOCTh https://m.edso0.ru/7f416194
bubmmoTeka K
33 | Cuna. Bunpt cnn 14 1 2 httgs://(r)n.eedsoL(I)?u/7f416194
Hroro no pazneny 21
Pa3nen 4. JlaBiienne TBEPABIX TeJl, :KMIKOCTEN U ra30B
[Hasnenue. Ilepenaya
a1 JaBJIEHUSI TBEPIBIMHU 3 bu6moreka [JOK
TeJAMH, KHIKOCTIMHU https://m.edsoo.ru/7f416194
1 Trazamu
bu6moreka [JOK
42 | [Masrenue xuaxocrn S https://m.edsoLcI).ru/7f416194
43 AtmochepHoe 6 bubmuotexa LIOK
JIaBJICHHE https://m.edsoo.ru/7f416194
JleficTBHE KU IKOCTH
44 ¥ rasza Ha 7 2 3 bu6moreka [JOK
norpyk€HHOE B HAX https://m.edsoo.ru/7f416194
TEJ0
Hroro no pazneny 21
Paznen 5. PaboTa U MOIIHOCTH. JHEPrus
bubmuoreka [IOK
51 | Pabora u momHocTh 3 1 https://m.eds;é.ru/7f416194
5.2 IIpocThie MEXaHU3MBI 5 1 bubmmoreka [IOK
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https://m.edsoo.ru/7f416194
53 Mexanuueckas 4 1 1 bubmmoreka [IOK
' SHEPrus https://m.edso0.ru/7f416194
Hroro no pazaeny 12
PeszepBHOC Bpemst 3
OBIIEE KOJIMYECTBO
YACOBIIOIIPOTPAMME | 08 4 12
8 KJIACC
HaunMeHoBaHNe KoaundecTBO 9acoB
Ne DJIeKTpOHHBIE (LM (pPOBHIE)
wn | PAACIOB HTEM Bcero Konrpoay | Ipakruiec o0pa3oBaTe/bHbIE pecypChl
NpOrpaMMblI HbIE Kue
padoThI padoThI
Pa3nen 1. TensioBble siBJIeHUS
11 Crpoenue u 7 bubmmoreka [JOK
' CBOWCTBA BEIlECTBA https://m.edsoo.ru/7f4181ce
bubmotexa [JOK
12 Tennobie mponeccer 21 1 5 https://m.edS()Lc[>.ru/7f418lce
Hroro no pazneny 28
Paznen 2. DnekTpuyecKue 1 MAarHUTHBIE ABJIEHHSA
DneKTpruYecKue
21 3apsiIbl. 7 1 bub6mmoreka [JOK
3apsKeHHBIE TeNa U https://m.edsoo.ru/7f4181ce
MX B3aUMOJICHCTBUE
99 [TocTosHHBIM 20 5 7 bu6moreka [JOK
' DIIEKTPUICCKHI TOK https://m.edsoo.ru/7f4181ce
93 MarauTHbie 6 1 15 but6moreka [JOK
' SIBJICHHSI ' https://m.edsoo.ru/7f4181ce
24 DJIeKTpOMarHuTHas 4 bubmmoreka [IOK
' WH Ty KITHST https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO
YACOB I1O 68 4 145
[TPOI'PAMME
9 KJIACC
HauMeHoOBaHHE KoanuyecTBO yacon
Ne e Kontpoas | Tlpakrudec DJIeKTPOHHBIE (HU(PPOBbIE)
n/n ST — Bcero HEre e oOpa3oBaTejibHbIE pecypchl
padoThI padoTsbl
Pa3znen 1. Mexannueckue siBJieHUSA
Mexanunyeckoe
11 IBIKEHHE U 10 1 bub6mmoreka [JOK
CIIOCOOBI €r0 https://m.edsoo.ru/7f41a4a6
OMUCAHUS
12 BzanmopetictBue 20 1 3 bub6muorexa IIOK
' TEI https://m.edsoo.ru/7f41a4a6
1.3 3aKOHbBI COXpaHEHUs 10 3 bubmoreka [IOK
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Uroro no pazneny

40

Paszgen 2. Mexanndeckune K0J1e0aHUSA M BOJIHBI
21 MexaHudeckue 7 3 bubmmoreka [IOK
' KOJICOaHMsI https://m.edsoo.ru/7f41a4a6
99 MexaHn4eckue 3 1 3 bub6mmoreka [JOK
' BOJIHBI. 3BYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pazjen 3. DiieKTPOMarHuTHOE 10Jie U 3JIEKTPOMATHUTHbIE BOJTHBI
DJIEKTPOMArHuTHOE
31 10JIE U 5 9 bubmorexa [IOK
DIICKTPOMArHUTHBIC https://m.edsoo.ru/7f41a4a6
BOJTHBI
Hroro no pazneny 6
Pa3zjnen 4. CBeTOBbBIE SIBJIEHUS
3aKOHBI
bubmotexa [JOK
41 E:gffocmaHeHm 6 2 https:// m.edsoLc[).ru/7f41a4a6
JIuH3b1 1
42 | ommeciue 0 3 ]r?tptlgglﬂl(r)geeﬁg%?m 1a4a6
puOopsI — :
43 Paznoxxenue 0enoro 3 5 bu6morexa IIOK
' CBETa B CIIEKTP https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3znen 5. KBaHTOBbBIE SIBJEHUS
Henyckaie u bu6moreka [JOK
>1 :fgﬁgﬁeme coera 4 ! https:// m.edsoL([).ru/7f41a4a6
5 CrpoeHune aToOMHOT O 5 1 bubmmoreka [JOK
' anpa https://m.edsoo.ru/7f41a4a6
bubmmoreka [JOK
5.3 slnepHele peakuuu 7 1 1 https:// m.eds;[).ru/7f4 1a4a6
Hroro no pazneny 17
Paznen 6. [loBTOpUTEIHHO-0000 AN MOTY.JIb
[ToBTOpEeHue u
6.1 00001IEeHnE 9 5 bubmorexa [IOK
COJZICp)KaHuUs Kypca https://m.edsoo.ru/7f41a4a6
¢usnku 3a 7-9 Kacc
Hroro no pazneny 9
OBILIEE KOJIMYECTBO
YACOB I1O0 102 3 27
I[TPOT'PAMME

153.6. Ilnanupyembie pe3yJbTaTbl ocBoeHHsi ¢u3uku (0a30Bblil YPOBEHb) HA YpPOBHE

OCHOBHOTIO 0011Iero 00pa3oBaHMsl.

153.6.1. U3yuenue ¢u3nKku Ha YpPOBHE OCHOBHOTrO 0OIIero oOpa3oBaHHUS HAmpaBiICHO Ha

AOCTUKCHUC JIMYHOCTHLBIX, METATPCAMCETHBIX U MPEAMCTHBIX O6paSOBaT€HBHBIX pPE3YyIbTATOB.
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153.6.2. B pe3yipTaTe n3ydeHus (GU3MKK Ha YPOBHE OCHOBHOI'O 0O0IIEro oOpa3oBaHHS Yy
oOyuyaromierocsi OyayT cOpMHPOBAHBI CISAYIOIIHE THMYHOCTHBIE PE3YIbTaThl B YACTH:

1) maTpUOTHYECKOro BOCITUTAHUS:

IPOsIBJICHHE HHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUIICKOH (hr3nuecKoil HayKu;

[IEHHOCTHOE OTHOIICHUE K JOCTH)KEHHUSIM POCCUNCKUX yUEHBIX -(DU3HKOB;

2) rpaXkJIaHCKOT'0 U JTYXOBHO-HPABCTBEHHOI'O BOCITUTAHHSL:

TOTOBHOCTh K aKTHBHOMY YYaCTHIO B 00CYKJIEHHH OOIIECTBEHHO-3HAUMMBIX U ATUYECKUX MPoOJIeM,
CBSI3aHHBIX C MIPAKTUYECKUM IIPUMEHEHUEM JTIOCTHKECHUN (U3UKH;

0CO3HAHUE BaXKHOCTH MOPATbHO-3TUY€CKUX MPUHITUIIOB B AESITEILHOCTH YUEHOTO;

3) 3CTETHYECKOrO BOCITUTAHMS:

BOCIIPUATHE ICTETUUECKUX KAa4eCTB (PU3NUECKON HAYKU: €€ TapMOHUYHOIO ITOCTPOEHHUS, CTPOTrOCTH,
TOYHOCTH, JJAKOHUYHOCTH;

4) LIEHHOCTH HAYYHOT'O MO3HAHMS:

OCO3HAHUE I[EHHOCTU (PU3MYECKONM HAayKH KaK MOILIHOIO MHCTPYMEHTA I[O3HAHUS MHpa, OCHOBBI
pa3BUTHUS TEXHOJIOTUH, BAXKHEUIIIEH COCTABIAIOIIEH KYJIbTYPHI,

pa3BUTUE HAYYHOM JH0O03HATEIBHOCTH, UHTEPECA K HCCIIEA0BATEIbCKON eI TEIbHOCTH;

5) popMupoBaHUS KYJIbTYPBI 370POBbS H YMOI[MOHAILHOTO OJIar OOy IHSL:

OCO3HAHUE LIEHHOCTH O€30MacHOro oOpas3a >KM3HM B COBPEMEHHOM TEXHOJOIMUYECKOM MHpE,
Ba)KHOCTH MPaBUI 0€30MaCHOr0 MOBEICHUSI Ha TPAHCIOPTE, HA JIOPOrax, ¢ ANEKTPUIECKUM U TEIIOBBIM
000pyI0OBaHUEM B IOMAIIIHUX YCJIOBUSX;

cOpMUPOBAHHOCTh HaBbIKa peIeKCHy, MPU3HAHUE CBOETO IIpaBa Ha OMIMOKY M TaKOro e Impasa y
JPyToro 4ejaoBeKa;

6) Tpy10BOrO BOCHHTAHHMS:

7) aKTHBHOE ydYacTHE B PCIICHWU MPAKTUUECKUX 3amad (B paMKax CEeMbH, 00pa3oBaTENIbHOI
OpraHu3aliy, HACEJIEHHOTO MYHKTAa, POAHOrO Kpas) TEXHOJIOTMYECKON M COILMANbHOM HANpaBJICHHOCTH,
TpeOyIOIKX B TOM YMCIIe U PU3NUECKUX 3HAHUM;

MHTEpEC K MPAKTUIECKOMY HU3Yy4eHUI0 Ipodeccuil, CBsI3aHHBIX C (PU3UKON;

8) 3KOJOru4IeCKOro BOCIIUTAHHS:

OpHEHTallMs Ha NMpUMeHeHHe (PU3MUEeCKUX 3HAHWM JUIsl pelleHus 3ajad B 00JacTU OKpYyKarouien
Cpeabl, IVIAHUPOBAHUS TOCTYIIKOB U OLIEHKU UX BO3MOKHBIX MTOCJIEACTBHH JI1 OKPYKAIOLIEH Cpelibl;

0CO3HaHUE II100aJIbHOT0 XapaKTepa 3KOJIOTHYECKUX TPOOJIEM U IyTel UX pelieHus;

9) aganTanuy K M3MEHSFOIIMMCS YCIIOBUSAM COLUATBHOM U MTPUPOIHON CPEIbI:

NOTPeOHOCTh BO B3aUMOJEHCTBUU TPH BBITOJHEHUH MCCIENOBAaHUNH M MPOEKTOB (PU3UUECKON
HaIpPaBJIEHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSIM JPYTHX;

MOBBIIICHNUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO AeATeIbHOCT;

noTpeOHOCTh B (OPMUPOBAHUHM HOBBIX 3HAHWH, B TOM 4HCIE (OPMYIUPOBATH WJCH, TOHSATHS,



TUIOTE3bl 0 PU3NUECKUX 00BEKTaX U SIBICHUSX;

OCO3HAaHHE JCPHUITUTOB COOCTBEHHBIX 3HAHUH M KOMIIETEHTHOCTEH B 00J1aCTH (DU3HKH;

IUIAHUPOBAHUE CBOETO Pa3BUTHSI B IPHOOPETEHUH HOBBIX (PU3MYECKUX 3HAHUIA,

CTpEMJICHHE aHAJIM3MPOBATh U BBIABIATH B3aUMOCBS3U NPHUPOJIBI, OOIIECTBA U HKOHOMUKHU, B TOM
qHCIIe C UCIOJb30BaHUEM (PU3HMUECKUX 3HAHU;

OLICHKA CBOWX JEHCTBHU C y4ETOM BIMSHHUS HAa OKPYXAIOIIYIO CPEAy, BO3MOXKHBIX TITOOAIBHBIX
ITOCIIEICTBHIA.

153.6.3. B pesynpTare u3ydeHus (U3MKM HA YPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUs Y
oOyuaromerocst OynyT cOpMHpOBAaHBI METApEeAMETHbIE pe3yJIbTaThl, BKIIOYAIONINE MO3HABATEIbHBIC
yHUBepcajbHble yueOHble JEHCTBUS, KOMMYHHKATHBHbIE YHHBEpcajbHble Yy4deOHble JAeHCTBUS,
pEryJIsSTHBHbIE YHUBEpCAJbHbIE YueOHbIE 1eHCTBUS.

153.6.3.1. OBnagenue yHuBEpCaIbHBIMH Y4eOHBIMH TT03HABATEIILHBIMU JICHCTBUSAMH:

1) 6a30BbIC JOrMUECKUE AEHCTBUS:

BBISBIISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC IPU3HAKN 00BEKTOB (SIBIICHHIA);

yCTaHABJIMBATh CYLIECTBEHHBIH NpU3HAK KilacCcHu(pUKanuu, OCHOBaHUSA il O00OOIIeHUS U
CpaBHEHUS;

BBISBIISITh 3aKOHOMEPHOCTH HM IPOTUBOPEYHS B paccMaTpuUBaeMbIX (akTax, ITaHHBIX U
HaOJIOICHUX, OTHOCAIINXCA K (PU3NYECKUM SIBJICHUSM;

BBIABIISITh NPUYUHHO-CIEACTBEHHBIE CBS3U IPU W3YYCHUH (HU3MUECKUX SBICHHM M IPOIECCOB,
MIPOBOJUTH BBHIBOABI C HWCIOJBb30BAHUEM ACTYKTHBHBIX M WHAYKTHBHBIX YMO3aKJIFOUCHHUH, BBIIBUTATh
THITOTE3bI O B3aUMOCBS3IX (PU3HUYECKUX BEIMYHH;

CaMOCTOSITENIFHO BBIOMpATh CHocoO pemieHuss y4yeOHOM (¢u3nyeckod 3amaunm  (CpaBHEHHUE
HECKOJIbKMX BAapUAHTOB pEIIeHUs, BBIOOp Hambolee TMOAXOAIIEr0 C YYEeTOM CaMOCTOSTEIBHO
BBIJICTICHHBIX KPUTEPHEB).

2) 6a30BbIC UCCIICOBATEIBLCKHIE ICHCTBUSL:

UCII0JIb30BaTh BONPOCHI KaK M CCIIEA0BATENILCKUI HHCTPYMEHT O3HAHMUS;

IPOBOAUTh IO CaMOCTOATENBHO COCTaBIEHHOMY IUIAHY OIBIT, HECIOXHBIH  (usndeckuit
HKCIIEPUMEHT, HeOOMbII0E HCcCeoBaHue (PU3UUECKOT O SABJICHUS;

OLIEHMBATh Ha IPUMEHUMOCTb U JIOCTOBEPHOCTbH WH(POopMaIHIO, TOTYIEHHYIO B XOJ€ UCCIIEJOBAHUS
WM DKCIIEPUMEHTA;

CaMOCTOSITENIbHO  ()OPMYJIMPOBAaTh OOOOIIEHHS M BBIBOJABI 10 pe3yJbTaTaM IPOBEICHHOIO
HAOJII0IEHUS, OTIBITA, UCCIICIOBAHMNS;

IPOTHO3MPOBATH BO3MOXKHOE JlasIbHEHIIIee pa3BUTHE (PU3NUECKHUX MTPOLIECCOB, a TAK)KE BBIJIBUTATh
MIPEATNIOJIIOKEHUS 00 UX Pa3BUTHU B HOBBIX YCJIOBHUSIX M KOHTEKCTAX.

3) pabota ¢ uaopManmei:

IPUMEHATH Pa3IMYHbIC METO/IbI, HHCTPYMEHTHI U 3aIIPOCHI IIPU MOUCKE U 0TOOpe MH(pOopMaIK Hin



JAHHBIX C YYETOM NPEAJIOKEHHON yueOHOM (r3nueckoil 3aaauy;

AHAIM3UPOBATh, CHUCTEMATU3MPOBATh M HHTEPIPETUPOBATH WHGOPMAIMIO PA3NUYHBIX BHUIOB U
(dhopM npeACTaBICHHUS;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMaNbHYIO  (QopMy  TpeacTaBleHus  UHPOpMAIUU U
WUTIOCTPUPOBATh pelllaeMble 3aJadyd HECIOKHBIMH CXeMaMH, JWarpaMMaMH, WHON TpaguKoid M HX
KOMOUWHAITUSIMH.

153.6.3.2. OBnanenne yHUBEPCATbHBIMU Y4€OHBIMH KOMM YHUKATHBHBIMU JIHCTBUSMU:

1) obGmreHwue:

B X0JIe 00CYKJeHUs Y4eOHOr0 MaTeprala, pe3yIbTaToB JAOOPATOPHBIX pabOT M MPOEKTOB 3a/1aBaTh
BOMPOCHI 10 CYIIECTBY 00CyKJaeMol TeMbl U BBICKAa3bIBATh HJIEW, HAIlEICHHbIC Ha pelleHHe 3aJady U
noJifiepKaHue 01arokKenaTeaTbHOCTH OO0 LIEHHUS,;

COINOCTaBIIATh CBOHM CYXICHHSI C CYXACHUSIMHU IPYTUX YYaCTHUKOB JHajora, OOHapyX HBaTh
pa3yinuue U CXOACTBO MO3ULUI;

BBIPAXKaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MHUCbMEHHBIX TEKCTaX;

nyONUYHO TPEACTABIATh PE3YyJIbTAThl BBIMOJHEHHOTO (U3MUECKOr0 OmnbiTa (IKCIEPUMEHTA,
WCCIIEIOBAHMUSI, IPOEKTA).

2) coBMECTHasI eI TeIbHOCTD (COTPYHHYECTBO):

MOHUMATh M MCIOJIb30BaTh MPEUMYIIECTBA KOMAHJAHONW W WHIWBHUAYAIHHOW paObOThI MIPH PELICHUN
KOHKPETHOUN (pU3NIECKON TPOOIIEMBI;

NPUHUMATh 1LI€JIM COBMECTHOW AEATENbHOCTHU, OPraHU30BBIBATH JEUCTBHUS IO €€ JOCTHIKEHMIO:
pacmpenensiTh pojiu, OOCYXJaTh MPOIECCHI M PE3yJIbTaThl COBMECTHOM pPabOThl, 00001IaTh MHEHUS
HECKOJIbKUX YEJIOBEK;

BBITIOJIHATH CBOIO YacCTh pabOThI, JOCTUTAsl KAY€CTBEHHOI'O PE3yJIbTaTa MO CBOEMY HaIpaBICHUIO U
KOOPJIUHUPYS CBOH JIEUCTBHS C IPYTUMH YJIEHAMU KOMaH/IbI;

OLICHMBAaTh KayecTBO CBOEro BKJAJa B OOMMHA NOPOAYKT IO KPUTEPUSAM, CAMOCTOSTEIHLHO
copMyIUPOBAHHBIM YYaCTHUKAMU B3aUMOAECHCTBHUSL.

153.6.3.3. OBiaienre yHUBEPCATHHBIMU YICOHBIME PETyISITHBHBIMU JICHCTBUSMHU:

1) camoopraHu3anus:

BBISIBIISITH MTPOOJIEMBI B )KU3HEHHBIX U YU4EOHBIX CUTYAIUAX, TPEOYIOIIUX JJIsSI peieHus (pu3ndeckux
3HAHUM;

OPHEHTUPOBATHCS B PA3IMYHBIX IMOAXOJaX NPHHATUS pElIeHUH (MHAUBUAyallbHOE, MPUHSATHE
pelIeHus B IpymIe, IPUHATHE PELICHUH Tpynon);

CaMOCTOSITENIFHO COCTABJISITh AlTOPUTM pelieHHus (PU3NUEeCKON 3aJaur WM TUIaHA WCCIICOBAHUS C
Y4E€TOM HMEIOIIMXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTHPOBATh IpeijiaraeMble
BapUaHTHI PEIICHU;

IIPOBOJIUTH BBIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.



2) CaMOKOHTPOJTb:

JaBaTh OLICHKY CUTYAIlMH U TpeiaraTh JIaH ee N3MEHEHHUS,

OOBSICHATh MPHYUHBI JOCTHKEHHS (HETOCTIXKCHHS) Pe3ylIbTaTOB JAEATEIBbHOCTH, JaBaTh OLEHKY
MPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B JEATENBHOCTh (B TOM 4HCI€ B XOJA BBHIMOTHEHHS (DU3HUECKOTO
WCCIICIOBAHNSI WM TPOEKTAa) HAa OCHOBE HOBBIX OOCTOSITENLCTB, W3MCHUBIIHMXCS CHTYallWH,
YCTaHOBJICHHBIX OIIMOOK, BOSHHUKIIIUX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHE PE3YNIbTATA IIEJIU U yCIOBHSIM.

3) 3MOIIMOHAILHBII HHTEJICKT:

CTaBUTh ce0si Ha MECTO JPYroro 4elioBeKa B XOJE CIIOpa WM JUCKYCCHH HAa HAyYHYIO TEMY,
MMOHUMAaTh MOTUBBI, HAMEPEHHUS U JIOTUKY JIPYTOro.

4) ipuHsITHE CEOS U APYTHX:

pU3HAaBaTh CBOE MPAaBO Ha OMWMOKY MpH perieHuu (U3NYecKUX 3aJad UM B YTBEPXKIEHHUSIX Ha
Hay4YHBIE TEMBI U TaKOE e MPaBO IPYroro.

153.6.4. [IpenmeTHBIC pe3yJIbTATHl OCBOCHHUS MTPOrpaMMBbI TT0 (pu3uke (0a30BbIH YPOBEHB).

153.6.4.1. TlpeameTHBIC PE3YJILTaThl OCBOCHUS IPOrpaMMbl MO (pu3uke K KOHIy oOydeHus B 7
KJiacce:

[IpenmeTHBIe pe3yibTaThl Ha 0a30BOM YpOBHE JOJDKHBI OTpaxkaTtb CGHOPMHPOBAHHOCTH Y
00yJaronmxcst yMeHUN:

UCIIOJIb30BATh MOHATHS: (PU3MUYECKIE U XUMHYECKUE SBICHUS, HAOIIOICHHE, YKCIIEPUMEHT, MOJIEIb,
THIIOTE3a, SANHUIIBI (GU3NYECKUX BEJIMYMH, ATOM, MOJIEKYJIa, arperaTHbIe COCTOSHHS BEIIeCTBa (TBEpIOE,
KHJIIKOE, Ta3000pa3HOoe), MEXaHWYECKOe JBIKEHHE (PaBHOMEpPHOE, HEpaBHOMEPHOE, MPsIMOJIHMHEIHOE),
TPAeKTOpHsS, paBHOACWCTByromas cwi, naedopmanus (ynopyras, IUIacTHYECKas), HEBECOMOCTD,
COOOIIAIONINECS COCY/IBI;

pasnuyaTh sBiaeHUs (O dy3us, TEMIOBOE IBUKEHHE YaCTHUI] BEUIECTBA, PABHOMEPHOE ABUKEHHUE,
HEpaBHOMEPHOE JBWKCHUE, WHEPIIHsI, B3aUMOJICHCTBUE TEJ, PABHOBECHE TBEPIBIX TEJ C 3aKPEIJICHHON
OCBI0 BpAIICHWs, Iepeavya JJaBICHHUS TBEPAbIMH TEJIaMH, JXHUAKOCTSIMH W Tra3aMH, aTtMoc(hepHoe
JaBJeHue, TUIAaBaHWE TeN, MPEeBpalleHUs MEXaHWYEeCKOW SHEpPruu) MO OMUCAHHMIO UX XapaKTepHBIX
CBOWCTB ¥ Ha OCHOBE OMBITOB, IEMOHCTPUPYIOLINX JaHHOE (PU3NYECKOE SIBIICHUE;

pacro3HaBaTh MPOSBJICHUE U3YYEHHBIX (PU3MUECKUX SBICHHA B OKPYXKAIOIIEM MHUpPE, B TOM YHCIIE
(dbu3nYecKue SIBICHUS B MPUPOJIC: TPUMEPHI ABMKCHUS C Pa3IMYHBIMA CKOPOCTSMH B )KHBOW U HEKUBOM
MpUpoOJIe, ACWCTBHUE CHIIBI TPEHUS B MPHUPOJIC U TEXHHUKE, BIMSHUE aTMOC(EpPHOro JaBJICHUS HA JKUBOU
OpraHusM, IJIaBaHUE pPbIO, PHIYArd B TEJE YENOBEKa, MPU ITOM IEPEBOJUTH NMPAKTHUECKYIO 3a/ady B
yueOHYI0, BBIIENSATh CYIIECTBEHHbIE CBOMCTBA (MPU3HAKK) (PU3HUECKUX SIBJICHMIA;

OITUCHIBATh U3yYCHHBIC CBOWCTBA TN U (DU3UYECCKHE SBIICHHS, MCIOIB3Ys (PU3NUECCKUAE BEITUIMHBI

(Macca, 00beM, IJIOTHOCTD BEIIECTBA, BPEMS, IIyTh, CKOPOCTh, CPEHSS CKOPOCTh, CUJIa YIPYTrOCTU, CHUJIA



TSDKECTH, BEC TeNa, Cuila TPEHWs, JaBjeHHuE (TBEPAOro Teia, )KMIKOCTH, rasa), BhITAJIKUBAIOLIAs CHUIIA,
MexaHudecKkas paboTa, MOIIHOCTb, IJICYO CHJIBI, MOMEHT CHJIbL, KOY()D(PHUIUEHT MOJIE3HOTO AEHCTBUS
MEXaHHU3MOB, KHHETHYEeCKasi M TNOTEHLUalbHas DSHEPrus), HpH OINUCAHUU MPABHIBHO TPAaKTOBATh
¢u3NUecKuil CMBICT HCIOJb3YyEMbIX BEJIUYMH, WX OOO3HA4YEHHS M EAMHMLBI (U3NYECKUX BEIUYHH,
HaXOIUTh (POPMYJIBI, CBA3BIBAIOIINE JAHHYIO (U3MUECKYIO BEIUYMHY C IPYTMMH BEIUYMHAMH, CTPOUTH
rpaduKH U3YYEHHBIX 3aBHCUMOCTE (PU3NYECKUX BETHUNH;

XapaKTepU30BaTh CBOICTBA TeJ, GU3NMUECKUE SABICHUS U MPOLECCHl, HCIOb3Yys NMPaBUia CIOKEHUS
cui (BAOJIb OAHON IpsIMOI), 3aKoH ['yka, 3akoH Ilackansd, 3akoH Apxumezna, IpaBUIO PaBHOBECHUS pblyara
(610ka), "30510TOE MPAaBUIIO" MEXaHUKH, 3aKOH COXpPAHEHMsS MEXaHWUYECKON SHEPruu, Ipu 3TOM JaBaTh
CIIOBECHYIO (DOPMYIMPOBKY 3aKOHA U 3alIUCBHIBATh €M0 MAaTEMAaTHUECKOE BBIPAXKEHUE;

O0BACHATH (PM3NUYECKUE ABJICHUS, IIPOL[ECCHI U CBOMCTBA TE€J, B TOM YMCJIE U B KOHTEKCTE CUTyalui
[IPAaKTUKO-OPUEHTUPOBAHHOTO  XapaKTepa: BbIABIATh MPUYMHHO-CIEIACTBEHHBIE CBSI3U, CTPOMUTH
00bsicCHEHHE U3 | - 2 JIOTMYECKUX LIaroB C UCIHOJb30BaHUEM | - 2 M3y4yEHHBIX CBOWCTBA (PM3NYECKUX
ABJICHUH, (PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemath pacdeTHble 3a7aud B 1 - 2 neicTBUA, MCHOB3Ys 3aKOHBI M (HOPMYJIbI, CBS3BIBAIOLIME
¢u3nyecKre BeIMYMHBL: Ha OCHOBE aHajIM3a yCJIOBUS 3aJjauM 3aliChIBaTh KPAaTKOE YCIOBHUE, 1O CTABIISThH
¢usnyeckue BeJUYMHBI B (OPMYJIbl U HPOBOAUTH PACUEThl, HAXOJUTh CIPABOYHbIE JaHHbIE,
HEOOXOUMBIE JIJIsI pelIeHNs 33a1a4, OLEHUBATh PEAIM CTUYHOCTh ITOJIy4EeHHON (PM3NUECKON BEJIN YMHBI,

pacno3HaBaTh MpPOOJEMbI, KOTOPbIe MOXHO pELUIMTh MpU TMOMOLM (PU3HMUECKHX METOI0B, B
ONMCaHUM UCCJEOBAHUS BBIIENATH IPOBEpPSEMOE NPEANONoKeHue (TUMOTe3y), pasziuyarth MU
MHTEPIPETUPOBATh MOJYYEHHBIN pe3yNbTaT, HAaXOAUTh OIIMOKU B XOJE OMbITA, MPOBOIUTH BHIBOJABI MO
€ro pe3yJibTaTaM;

IPOBOJHUTH OMNBITHl 10 HAOMIOJCHUIO (PU3MYECKUX SBICHUN WM (PU3MYECKHX CBOWCTB TeIl:
dbopMynupoBaTh  IpOBepseMble  IPEANOJOKEHHUs, COOMpaTh  yCTAaHOBKY U3  IPEJIOKEHHOrO
000pyAOBaHMsl, 3aMUCBHIBATh X0 ONbITa U (POPMYJIHPOBATH BHIBOJBI,

BBINOJHATDH NPSAMbIE U3MEPEHUS PACCTOSIHUSL, BpDEMEHHU, Macchl Tela, 00beMa, CHIIbl U TeMIepaTypbl
C HCIIOJIb30BAHMEM aHAJIOTOBBIX M LM(PPOBBIX NPUOOPOB, 3aNKUCHIBATh MOKAa3aHUS NMPUOOPOB C y4ETOM
3aJJaHHOW aOCOTIOTHOM MOrPELIHOCTH U3MEPEHUI;

MPOBOJUTh  HCCIICAOBAHUE 3aBUCHMOCTH OJHOM (U3MYECKOW BEJIMYUHBI OT JPYyrod ¢
UCIOJIb30BaHUEM IPSAMBIX U3MEPEHUH (3aBUCUMOCTHU ITYTH PAaBHOMEPHO ABHXKYIIETrOCs Teaa OT BpEMEHU
JBUKEHUS TeJla, CUJIbl TPEHMsI CKOJIbKEHHUS OT Beca Tejla, KauecTBa OOpabOTKM NOBEPXHOCTEH Tel U
HE3aBUCUMOCTH CHUJBbl TPEHUS OT IUIOIIAAN COINPUKOCHOBEHUS TE, CHJIBI YINPYIOCTH OT YIJIMHEHMS
NPY>KUHBI, BBITAJIKUBAIOIIEH CHIIBI OT 00beMa MOTrPYKEHHOM 4acTH Tella U OT IUIOTHOCTH KHJKOCTH, ee
HE3aBUCUMOCTH OT IIJIOTHOCTHU T€Ja, OT INIYOMHBI, HA KOTOPYIO MOTPYKEHO TEeJI0, YCIOBUH IIaBaHUs Tell,
YCIIOBUH paBHOBECHs pbluara M OJOKOB, y4yacTBOBaTh B IUIAHUPOBAHUU Y4E€OHOIro HCCIEOBaHUS,

coOupaTrh YCTaHOBKY M BBINOJHATh H3MEPEHHUs, CIEAyS MPEeAIoKEHHOMY IUIaHy, (HUKCHPOBAThH



pe3yabTaThl MOJYYEHHOM 3aBUCUMOCTH (U3MUYECKUX BEIMYMH B BHJAE MNPEIJIOKEHHBIX TaOJuI U
rpauKOB, IPOBOANUTH BBIBOABI 10 PE3yJIbTaTaM UCCIICIOBaHMUS;

IPOBOJIUTh KOCBEHHBIE H3MEpEeHHUs (U3MUECKUX BEIMYUH (TUIOTHOCTh BEIIECTBA XUAKOCTU U
TBEPJOro TeJla, CHJIa TPEHUs CKOJIbKEHUS, JJaBJIEHUE BO31YyXa, BBITAJIKUBAIOLIAs CUA, JeHCTBYIONIas Ha
MOTPY’KEHHOE B XHUJKOCTh TeJ0, KO3(PQUIMEHT MOJIE3HOro ACHCTBUS MPOCTBIX MEXAaHU3MOB), CIEAys
MPEIJIOKEHHON MHCTPYKLUU: TIPU BBIMOJIHEHUH U3MEPEHHH cOOMpPaTh SKCIEPUMEHTAIbHYIO YCTAHOBKY U
BBIUYHCIIATH 3HAUEHUE HCKOMOM BEIUYNHBI;

CO0JIIOIaTh MPaBUIIa TEXHUKH 0€30MacCHOCTH NpH paboTe ¢ 1a00paTOpHBIM 000PYI0BaHUEM;

UMETh NPEACTaBJICHUWE O MPHHIUINAX JEHCTBHA NPUOOPOB M TEXHUYECKHX YCTPOWCTB: BECHI,
TEPMOMETp, ITUHAMOMETpP, COOOILIAIOIIMECS COCYbl, 0apOMETp, pbluar, MOJABMXKHBIA M HENOJBUKHbIHI
0JI0K, HAKJIOHHAs TJIOCKOCTH;

XapaKTepU30BaTh IPUHLMIbBI JEHCTBUS HU3YyUYEHHBIX HPUOOPOB M TEXHUYECKUX YCTPOHCTB C
UCIOJb30BAaHUEM M X ONMCaHUS (B TOM YHCIIE: NOAMUIHUKY, YCTPONUCTBO BOJAONPOBO/A, THAPABINYECKUI
IIPeCC, MaHOMETpP, BBICOTOMEp, IOPLIHEBOIl HAcoC, apeoMeTp), HUCMOJb3ys 3HaHUA O CBOWCTBaX
¢bu3nuecKux ABICHUN U He00X0AUMBIE (PU3NYECKUE 3aKOHbI U 3aKOHOM €PHOCTH;

IPUBOAUTH HpPUMEphl (HAXOAUTh HMHGPOPMAIMIO O MpPUMEpPax) HPAKTHUECKOTO HCIOJIb30BAHUS
¢u3nYecKuX 3HAHUW B NOBCEIHEBHOM JKM3HM I obOecriedeHus: 0e30macHOCTU Ipu OOpallleHuu ¢
npubopaMu M TEXHHYECKUMH YCTPOWCTBAMH, COXPAaHEHMS 3[0pOBbs U  COOJIIOJCHHUA HOPM
9KOJIOTUYECKOTO NTOBEACHUSI B OKPYXKAIOLLEH Cpee;

OCYIIECTBIIATH OTOOP HMCTOYHUKOB HH(popMmanuu B VHTepHETe B COOTBETCTBHU C 3a/laHHBIM
MTOMCKOBBIM 3allpOCOM, Ha OCHOBE HMMEIOIIMXCS 3HAHUI M MyTeM CpaBHEHUS PA3JIUYHBIX UCTOYHUKOB
BBIJICIIATH MH()OPMAINIO, KOTOPAst ABISIETCS POTUBOPEUMBOI MIT MOXKET OBITh HEJOCTOBEPHOI;

UCIIOJIb30BATh IPH BBIITOJHEHNN YUeOHBIX 33aJJaHUH HAyYHO-TIONYJISPHYIO JTUTEpaTypy GU3NIECKOro
COZIep)KaHus, ClIpaBOYHbIE MaTepUalibl, pecypchl ceTH MIHTepHeT, BlIafeTh IpueMaMH KOHCIEKTUPOBaHUS
TEKCTa, MpeoOdpa3oBaHus MHGOPMALIMK U3 OJHON 3HAKOBOM CHCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIE KPATKUE MMCbMEHHBIE U YCTHBIE COOOIIEHUS HAa OCHOBE 2 - 3 MCTOUYHHKOB
uH(popMaluy, B TOM 4Hcle MyOIMYHO MPOBOAUTH KPAaTKUE COOOIIEHUS O pe3yjbTaTaX IPOEKTOB HIIU
y4eOHBIX MCCIEAOBAaHUM, MIPU ATOM I'PaMOTHO HCIHOJb30BaTh MU3yYEHHbIH MOHATUIHBIN ammapaT Kypca
(bU3UKH, CONMPOBOXXIATh BHICTYINICHHE IIPE3CH TallUEH;

IpYU BBIIOJHEHUU YYEOHBIX NMPOEKTOB M MCCIEIOBAHUN pacnpenenarTh O0S3aHHOCTU B TpyIIEe B
COOTBETCTBMM C TOCTaBJICHHBIMHU 3aJauyaMi, CJIEAMTH 3a BBHIIOJHEHMEM IUIaHa JEHCTBUM, OLIEHHWBATH
COOCTBEHHBII BKJaJ B JAEATEIBHOCTh TPYIBI, BBICTpaMBaTh KOMMYHUKAaTHBHOE B3aHMMOJEHCTBUE,
YUUTBIBAasi MHEHUE OKPYKAIOIIUX.

153.6.4.2. [lpenMeTHbIe pe3yibTaThl OCBOCHUS MpPOrpaMMbl 1Mo (U3MKE K KOHIY OoOydeHHs B 8
KJ1acce:

Hpe)IMeTHBIe PE3yJIbTaTbl Ha 0a3oBOM YPOBHC JOJDKHBI OTpaXaTb C(l)OpMI/IpOBaHHOCTB y



00y4arouMxcs yMEHUMN:

UCIOJBb30BaTh IMOHSATHUS: Macca W pa3Mepbl MOJIEKYJ, TEIJOBOE ABM)XKCHHE aTOMOB M MOJEKYIL,
arperaTHble COCTOSIHUS BEILIECTBA, KPUCTAUIMYECKHE U aMOp(HbIE Tela, HACHIIIICHHbBII 1 HEHACHIIIIEHHbIH
nap, BIQKHOCTh BO3/yXa, TEMIEpaTypa, BHYTPEHHSS JHEprus, TEIUIOBOM [BHUraTellb, 3JIeMEHTapHBIH
UIEKTPUUECKUH 3apsi, NEKTPUUECKOE T0JIE, IPOBOJHUKU U TUNIEKTPUKH, TIOCTOSHHBIN JIEKTPUUYECKUI
TOK, MAarHUTHOE T10JI€;

pa3nuyaTh SIBJICHMs (TEIUIOBOE pacUIMpeHHe U CXKaThe, TeIUlonepenada, TEIIOBOe paBHOBECHE,
CMauyMBaHHUE, KalWUSIpHbIC SIBIIEHUS, WCIApeHue, KOHJEHCAllMsl, IUJIABJIIEHHWE, KpHUCTaJUIM3aIus
(oTBepaeBaHue), KUIEHUE, TEILIoNepenaya (TemIonpOBOIHOCTh, KOHBEKIUS, U3ITYUCHUE), FICKTPU3ALUS
TeJ, B3aUMOJIEHCTBUE 3aPsI/IOB, JEHCTBUS SJIEKTPUUECKOr0 TOKa, KOPOTKOE 3aMbIKaHHUe, B3aUMOIeCTBHE
MarHuToOB, JEWCTBHE MAarHUTHOTO IOJIi Ha MPOBOJAHHUK C TOKOM, 3JEKTPOMArHUTHAas HMHIYKIHS) IO
OIMCAaHUIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB, JAEMOHCTPUPYIOIIMX JaHHOE (PU3MUECKOE
SIBJICHUE;

pacrio3HaBaTh MPOSBJIEHNE U3YUYEHHBIX (PU3MUECKUX SBJICHUHM B OKPY)KAIOLIEM MHUpPE, B TOM YHUCIIE
¢busnyeckue SIBJICHUS B MPUPOAE: MOBEPXHOCTHOE HATSHKEHUE M KAMWUJSIPHBIE SBJICHUS B IPUPOIE,
KpHUCTAJUIbI B Ipupoe, usnydenue CoinHila, 3aMep3aHie BOJI0EMOB, MOPCKUE Opu3bl, 00pa3oBaHUE POCHI,
TyMaHa, WHEs, CHera, 3JeKTpUYecKue SIBJIeHHs B aTrMocdepe, IJIEKTPUUECTBO MKHUBBIX OpPraHU3MOB,
MarHUuTHOE ToJie 3eMJIH, Opeid MOI0COB, POJIb MATHUTHOT'O TOJS JUIsl JKU3HU Ha 3emie, MOJSpHOE
CHUSIHME, IIPH TOM I1E€PEBOIUTH MPAKTUUECKYIO 3a7ady B Yy4eOHYIO, BBIIEIATh CYLECTBEHHBIE CBOICTBA
(mpu3Haku) GU3NYECKUX SIBICHUI;

OIHCHIBATh U3YUEHHBbIE CBOMCTBA Tl W (U3NYECKUE SBICHUS, UCIONb3Yyd (QU3NYECKUE BETUUYMHBI
(TeMmiepatypa, BHYTPEHHSSI JHEpIus, KOJIMYECTBO TEIUIOTHI, YHEIbHAS TEIIOEMKOCTh BEIECTBA,
yaenbHas TEIUIOTa IUIABJICHMS, YAENbHAas TeIuloTa mnapooOpa3oBaHMs, YAEIbHAas TEIUIOTa CrOpaHus
TOIMJIMBA, KOA(GUIIUEHT MOJIE3HOr0 eHCTBUS TEIIOBOM MAaIllMHBI, OTHOCUTENIbHAS BJIAXXHOCTh BO31yXa,
AIIEKTPUYECKH 3apsi, cujla TOKa, SJEKTPUUYECKOE HAIPsDKEHUE, COMPOTUBIICHUE MTPOBOIHUKA, YETbHOE
COIIPOTUBJICHHE BELIECTBA, paboTa M MOLIHOCTh 3JIEKTPUUECKOTO TOKAa), IPU ONHUCAHUU IPABUIIBHO
TPaKTOBaTh (PU3MUECKUH CMBICI MCIOIb3YEMBIX BEIWYUH, OOO3HAYEHMS M EIUHUIBI (PU3HYECKUX
BEJIMYUH, HAXOAUTH (POPMYJIBI, CBSI3BIBAIOIIME NAHHYIO (PMU3NYECKYIO BETHUHHY C IPYTUMH BETUYMHAMU,
CTPOUTH I'pauKH U3yYEHHBIX 3aBUCUMOCTEN (PU3NUYECKUX BEIIUYHH;

XapaKTepU30BaTh CBOWCTBA TeJ, (PU3MUECKHe SBIEHUS M TMPOIECChl, HCIONb3yS OCHOBHBIE
MIOJIO’KEHUSI MOJIEKYJIIPHO-KMHETUYECKOW TEOPHHM CTPOEHUS BEIIECTBA, MPUHIUI CYNEepHO3UIMH TOJIei
(Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXPaHEHHs 3apsaja, 3akoH Oma Ay y4yacTka LienH, 3akoH J[xoyis-
JleHma, 3aKOH COXpaHEHMsS HHEPrHM, HPH 3TOM YMeTb (OpPMYyJIMpOBaTh 3aKOH M 3alMCBIBATH €ro
MaTeMaTUYECKOE BbIPaKEHUE;

OOBSICHATH (U3UYECKHE TMPOLECChl M CBOICTBA Tel, B TOM YHUCIE M B KOHTEKCTE CUTyaluil

[IPAaKTUKO-OPUECHTUPOBAHHOIO  XaPaKTEPa: BBISABIATb I[IPUYUHHO-CICICTBCHHBIC CBSA3H, CTPOMTH



oObscHeHHe U3 1 - 2 JIOTMYEeCKUX LIaroB C MCIHOJb30BaHHEM | - 2 M3y4EHHBIX CBOMCTBA (DPU3MUECKUX
SIBJICHUH, (PU3UYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pelaTh pacueTHble 3ajadd B 2 - 3 NEHCTBUS, HCIOJB3YS 3aKOHBI U (DOPMYJIbI, CBS3bIBAIOIINE
¢u3nyecKkrue BEIUUYMHBI: HA OCHOBE aHAIM3a YCJIOBUS 3aJlaydl 3alMCBIBAaTh KPATKOE YCIIOBHE, BBISBIATH
HEJIOCTATOK JAHHBIX /I pEIleHHs 3aJayd, BHIOMpPATh 3aKOHBI M (OPMYJBI, HEOOXOOUMBIE I ee
pelIeHus, MPOBOANUTH pAacyeThl M CPaBHMBATH IIOJyYEHHOE 3Ha4deHHE (PU3MUECKONW BEIUYMHBI C
W3BECTHBIMU JaHHBIMU;

pacro3HaBaTh MPoOIeMbl, KOTOPBbIE MOXKHO PEIIUTh MPU MOMOIIN (PU3HUECKUX METOO0B, UCIOJIb3YS
OIMCaHUE MCCIIEJOBAHHUS, BBIIEISATh IPOBEPSEMOE MPEANOI0KEHUE, OLEHUBATh MIPABMWIBHOCTD MOpsIKa
IIPOBEICHUS UCCIIE0BAHUS, IPOBOJUTH BBIBOABL;

IPOBOJUTH ONBITHl O HAONIOAEHHIO (U3MUECKUX SBJICHUH MM (U3NYECKUX CBOMCTB Tel
(KanWJUIIpHBIE SIBJIEHUS, 3aBUCHMMOCTH JIaBJICHUs BO3JyXa OT €ro o0beMa, TeMIepaTyphl, CKOPOCTH
Iporecca OCThIBaHMS M HAarpeBaHUs NpU U3JIYYEHUU OT [BETa M3JIydarolled (moriouaromnien)
IIOBEPXHOCTH, CKOPOCTh MCIApPEHMsI BOJbl OT TEMIEpaTyphbl *KHUJAKOCTU M IUJIOLIAJU €€ IMOBEPXHOCTH,
IEKTPU3aLUs TENl U B3aUMOJENUCTBUE IIEKTPUUECKUX 3aPs10B, B3aUMO/IEHCTBUE ITIOCTOSHHBIX MarHUTOB,
BHU3yaJM3alisl MArHUTHBIX M0JIEH MOCTOSHHBIX MarHUTOB, JE€HCTBUS MarHUTHOIO IOJIsI HA IPOBOJHUK C
TOKOM, CBOMCTBa 3JIEKTPOMAarHuTa, CBOICTBAa AJIEKTPOJBUTraTelsl IMOCTOSHHOIO TOKa): (hOpMYyJIUpOBATH
IIpOBEpsieMbI€ MIPEOJIOKEHHUS, COOMpPaTh YCTAHOBKY M3 IMPEIJI0KEHHOI0 000pYA0BaHMS, OIUCHIBATH XOJ
ombITa ¥ (POPMYIIMPOBATH BHIBOJIBI;

BBITNOJIHATD NPSIMbIE U3MEPEHUs] TEMIIEPATYPbl, OTHOCUTEIBHON BJIAXKHOCTH BO3yXa, CHUJIbI TOKa,
HaMpsOKEHHS C UCIOJIb30BaHUEM aHaJIOroBBIX MPUOOPOB M JATYUKOB (PU3MUYECKUX BEIUYUH, CPAaBHUBATH
pe3yNbTaThl U3MEPEHUH ¢ yU4eTOM 3aJJaHHOW a0 COTIOTHON MOTPEIIHOCTH;

IPOBOJUTh HCCIIEJOBAHME 3aBUCUMOCTH OHOW (PU3MUECKOM BEIMUYMHBI OT Jpyrol ¢
UCIOJb30BAHUEM MPSMBIX H3MEPEHUH (3aBUCHUMOCTb COINPOTHBJICHMSI IMPOBOJAHMKA OT €ro JJIMHBI,
IUIONIA M TIONEPEYHOr0 CEYEHUs M YAEIbHOIO CONPOTUBIIEHUS BEIECTBA IPOBOJHHMKA, CHUJBI TOKA,
UOYUIETO 4Yepe3 NPOBOAHMK, OT HAINpPSDKEHUS Ha INPOBOJHUKE, HCCIIEJOBAaHUE IIOCIENOBATEIBHOIO U
[apajuIeJIbHOIO COEIMHEHUN NPOBOJHUKOB): IIJIAHMPOBATh MCCIEAOBaHUE, COOUpATh YCTAaHOBKY M
BBIIIOJHATh H3MEPEHUs, clenys MNpPeUIOKEHHOMY IUIaHy, (GUKCUPOBATh pPE3yJIbTaThl IOJYyYEHHOH
3aBHCUMOCTHU B BuJie TaOIMIl ¥ rpauKOB, IPOBOAUTH BBIBOJIBI 110 PE3YyJIbTaTaM HCCIIEIOBAHUS;

IPOBOJUTh KOCBEHHBbIE M3MEpPEHUs (HU3MUECKUX BEIWYMH (yJelbHas TEMJIOEMKOCTh BEIIECTBa,
COIPOTUBJICHHE IPOBOJHMKA, paboTa M MOIIHOCTH 3JIEKTPUYECKOI0 TOKA): IJIAHUPOBATh HM3MEpPEHUS,
coOMpaTh IKCIIEPUMEHTAIIBHYIO YCTAHOBKY, CIIELys MPeII0KEeHHON HHCTPYKIIMH, U BBIYUCIIATH 3HaYEHUE
BEJIMYUHBL;

CO0JTIO/IaTh TIPAaBHIIA TEXHUKU O€30MMaCHOCTH MPH padoTe ¢ 1a00paTOpHBIM 000PYI0BaHUEM;

XapaKkTepu30BaTh MPUHIUINBI ACUCTBHUS H3YYEHHBIX MPHOOPOB M TEXHUYECKHX YCTPOWUCTB C

HUCIIOJIB30BAaHUECM UX OIIMCAaHUA (B TOM YHCJIC: CUCTEMA OTOIUICHUSA JOMOB, TUTPOMCTP, MMapoBasd Typ61/1Ha,



amMIiepMeTp, BOJBTMETpP, CYCTYMK OJCKTPUYECKOW DHEPruH, DIEKTPOOCBETHTEIbHBIC MPUOOPBI,
HarpeBaTelbHbIC AJIEKTPOIPUOOPHl (TPUMEPHI), DIEKTPUUYECKHE MPEIOXPAHUTEIH, JIIEKTPOMArHUT,
AIIEKTPOJIBUTATENh MOCTOSIHHOTO TOKAa), WCIHOJb3ysd 3HAaHUS O CBOWCTBAaX (U3MYECKUX SIBICHUH H
HeoOXoauMble (PU3NYECKUE 3aKOHOMEPHOCTH;

pacno3HaBaTh NPOCTHIE TEXHWYECKHE YCTPOHCTBA W W3MEPUTENbHBIE MPUOOPHI MO CXeMaM M
CXEMAaTUYHBIM PHCYHKaM (KHIKOCTHBI TEPMOMETp, TEpPMOC, IMCHXPOMETpP, THUTPOMETp, IBUTATENb
BHYTPEHHETO CrOpaHMs, »JJEKTPOCKON, pEeOCTaT), COCTAaBIATh CXEMBbI DJJCKTPHUECKUX Ienei ¢
MOCIIEIOBATEIbHEIM U TapajUIeTIbHBIM COCIMHEHHUEM JIIEMEHTOB, pasiiyvasl YCJIOBHBIE 00O3HAUYCHUS
3JIEMEHTOB DJICKTPUYECKUX IENeH;

NPUBOANTE TpPUMEPHI (HAXOAUTh WH(MOPMANHMIO O TpUMEpax) MPAKTUYECKOrO0 MCIOIb30BAHUS
(Gu3nMUecKuX 3HAHWUI B TIOBCEIHEBHOW MXHM3HH Ui OOecliedeHus: O0e30MacHOCTH IpH OOpamieHHu C
npubopaMd M TEXHHYECKUMH YCTPOWCTBAMH, COXPAaHEHHsS 3I0pOBbSI M COOJIOACHHS HOPM
HKOJIOTMYECKOT0 TIOBEJCHHS B OKPYXKAIOIEH Cpese;

OCYILIECTBIISATH TOUCK WHPOpManuu (U3NYecKoro coxepkanusi B MHTepHeTe, Ha OCHOBE
UMEIOIIMXCSA 3HAHUH M MyTeM CpaBHEHUS JIONOJHHUTEIbHBIX HCTOYHUKOB BBIICIATH WH(POPMAIHIO,
KOTOpasi SBJISACTCS POTUBOPEUNBON MM MOXET OBITh HEZOCTOBEPHOIA;

UCIIOJIb30BATh IPH BBIITOJHEHNN YUEOHBIX 3aJJaHUN HAyYHO-TIONYJISPHYIO JINTEpaTypy (Gu3ndeckoro
COJIepIKaHUs, CIPABOYHbBIE MaTepUalibl, Pecypchl ceTi HTEepHET, BlaieTh PUEMaMU KOHCIICKTUPOBAHUS
TeKCTa, Mpeodpa3oBaHms HHGOPMAIIUU U3 OJTHOW 3HAKOBON CHCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHbBIC MUChbMEHHBIC U KPAaTKHE yCTHBIE COOOMIEeHUs, 00001ast HHGOpMAIUIO U3
HECKOJIBKMX MCTOYHHKOB, B TOM 4YHCJIE MyOJMYHO WPEACTABISITh pE3yabTaThl MPOSKTHOW WU
UCCIIEIOBATEIbCKOM JICATEIbHOCTH, IIPU 3TOM I'PaMOTHO UCIIOJIb30BaTh H3yYCHHBII MMOHATUHHBIN anmapar
Kypca (GU3HKH, COMTPOBOXKIATH BBICTYIICHUE ITPE3CHTAIIH Cil;

IpU BBIOJHEHUH YYEOHBIX NMPOEKTOB M HMCCIEAOBAHUN (PU3MUECKUX MPOI[ECCOB PACIPEEIATh
00SI3aHHOCTH B TPYIIIE B COOTBETCTBUU C TIOCTABJICHHBIMH 3a/1a4aMH, CJICIUTH 32 BBIMOJIHEHUEM ILIaHA
JEUCTBUI M KOPPEKTHPOBATH €r0, OICHUBATh COOCTBEHHBIN BKJIAJ B IESATEILHOCTD TPYIIIIbBI, BBICTPAUBATh
KOMMYHHKATHBHOE B3aHUMOJICHCTBHE, IIPOSIBIISIS TOTOBHOCTD Pa3pemaTh KOH(IMKTHI.

153.6.4.3. IlpenmeTHBIE pe3ynbTaThl OCBOEHHUS HPOTrpaMMBI MO (pU3MKE K KOHIy OOy4deHus B 9
KJ1acce:

[lpeameTrHble pe3ynbTaThl Ha 0a30BOM YPOBHE [OJDKHBI OTpakaTb CQOPMHUPOBAHHOCTH Y
o0y4aronmxcs yMEHUMN:

UCIIOJIb30BATh TOHSTHS: CHCTEMa OTCUETa, MaTepHallbHAs TOYKA, TPAEKTOPHS, OTHOCHUTEIHLHOCTh
MEXaHHYECKOTo IBWXKeHHs, nedopmanus (ympyras, MUacTHUecKas), TPEHHE, LEHTPOCTPEMUTEIHHOE
YCKOpEHHUE, HEBECOMOCTh M IEPErpys3Kd, HEHTP THKECTH, aOCONIOTHO TBEPHOE TENO, LEHTP TSHKECTH
TBEPJOr0 Teja, PaBHOBECHE, MEXaHWYECKHE KoJeOaHWs M BOJHBI, 3BYK, WH(QPA3BYK M YIbTPa3BYK,

QJICKTPOMArnuTHBIC BOJIHBI, HIKAJA 3JICKTPOMArHUTHBIX BOJIH, CBCT, 6J'II/ISOPYKOCTI) n IaJIbHO30pPKOCTD,



CIIEKTPBI UCITYCKaHMS U MOTJIOLIEHUs, allbda-, 6eTa- U raMMa-U3JIydeHHsl, U30TOIIbI, epHas SHEepreTuKa;
pa3nuyaTh  SABJIEHHUA  (PaBHOMEPHOE U  HEPAaBHOMEPHOE  MPSMOJMHEHHOE  JIBWXKEHHE,
PaBHOYCKOPEHHOE IMPSIMOJIMHEHHOE JIBH)KEHUE, CBOOOJHOE MaJeHHE T, PAaBHOMEPHOE JABM)KEHUE I10
OKPY>XHOCTH, B3aMMOJIEHCTBHE Tell, PEaKTUBHOE JBI)KEHUE, KoebaTeabHOe IBUKEHUE (3aTyXaloIue 1
BBIHY)KJICHHBIE KOJIeOaHUs), PE30HAHC, BOJHOBOE JBM)KEHHE, OTpPaK€HHE 3BYKa, HPSIMOJIMHEHHOE
paciupocTpaHEHHEe, OTPaKCHHE M IPEJIOMJIEHHWE CBETa, IIOJHOE BHYTPEHHEE OTpakKEHHE CBeTa,
pasiioxkeHue 6e0ro CBeTa B CIEKTP U CI0KEHUE CIIEKTPAIbHBIX I[BETOB, IUCIEPCHsI CBETA, €CTECTBEHHAs
pazvoaKTUBHOCTb, BO3HUKHOBEHHE JIMHEHYATOro CIEKTpa M3JIy4EHHUs) MO OMUCAHUIO UX XaPAKTEPHBIX
CBOHCTB U Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOLINX JaHHOE (PU3UUYECKOE SBIICHUE;

pacrio3HaBaTh MPOSBJICHNE U3yYEHHBIX (PM3NUYECKUX SIBICHUN B OKpYXaloLIEM MHUpE (B TOM 4ucie
¢busnueckue SBJIEHUS B INPUPOJAE: INPUIUBBI U OTJIMBBIL, JBMKeHHE IaHeT COJHEYHOH CHCTEMB,
pPEaKTHUBHOE JABM)KEHUE JKMBBIX OPraHU3MOB, BOCIPHUSATHE 3BYKOB JKHUBOTHBIMH, 3€MIIETPSICEHHUE,
ceficMUYecKue BOJHBI, LIyHaMH, 3XO, L[BETa TEJ, ONTUYECKUE SIBJICHUS B INpPHUPOAE, OHOIOrMuecKoe
JEeHCTBUE  BUAMMOIO,  YJIbTPAaUOIETOBOrO M  PEHITEHOBCKOTO  W3Iy4E€HHUH, eCTeCTBEHHBII
pPaTuOaKTUBHBIN (POH, KOCMUYECKHUE JIyYH, paJMOAKTUBHOE U3JIyuYeHHE IPUPOJHBIX MUHEPAJIOB, AeHCTBHE
paZMOaKTUBHBIX M3JIyYEHHI Ha OpPraHu3M 4YeJIOBEKa), MPU ATOM IEPEBOJUTH IMPAKTUUYECKYIO 3aJady B
yueOHYI0, BbIIEISATh CYLIECTBEHHbIE CBOMCTBA (IPU3HAKH) (PU3NUECKUX SBJICHUM;

OIMCHIBATh U3yYEHHBIEC CBOWCTBA TN U (PU3MUYECKHE SIBICHUS, UCIIONB3Ys (PU3NUECKUE BETUUMHBI
(cpenHssi 1 MIHOBEHHAsl CKOPOCTb Te€jla IMpPHU HEPAaBHOMEPHOM [BHUKEHWH, YCKOPEHME, IEPEMELICHUE,
IyTh, YIJIOBas CKOPOCTb, CHJIAa TPEHMs], CHJIa YIIPYT'OCTH, CHJIA TSHDKECTH, YCKOPEHUE CBOOOAHOIO MaieHH s,
BEC Tella, UMIYJILC Tejla, UMIYIbC CUJIbI, MEXaHn4yeckass paboTa MU MOIIHOCTh, TOTEHIIMAIbHAS SHEPrus
TeJa, OAHATOr0 HaJ MOBEPXHOCTHIO 3€MJIM, ITOTEHIIMAIbHAS SHEPrUusl CKAaTOW MPYKUHBI, KHHETUYECKast
SHEPrusl, MOJHAsg MEXaHUUECKasl SHEprus, IepUoA U 4acTOTa KoJeOaHU, JUIMHA BOJIHbI, TPOMKOCTh 3ByKa
U BBICOTA TOHA, CKOPOCTb CBETa, IIOKa3aTelb IPEJIOMIIEHUS Cpenbl), NpU OINUCAHUU IPABUIIBHO
TPaKTOBaTh (DU3NYECKUN CMBICI MCIIOJIB3YEMbIX BEJIMYMH, OOO3HAUEHUS M EAMHULBI (PU3NYECKUX
BEJIMYUH, HAXOAUTh (POPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (PM3UYECKYIO BEJIMYUHY C APYTMMHU BEIUYUHAMY,
CTPOUTH I'padUKU U3yUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJIMUMH;

XapaKTepu30BaTh CBOWCTBA Tell, (PU3MUYECKUE SIBJICHUS U MPOLIECCHI, UCIOJb3YSl 3aKOH COXPAaHEHUs
SHEPruu, 3aKOH BCEMHPHOIO TATOTEHMS, MPUHIMII CYNEPHO3ULUU CHJI, MPUHIUI OTHOCHUTEIBHOCTU
lanmuites, 3akoHbl Hpl0OTOHA, 3aKOH COXpAaHEHUS MMITYJIbCa, 3aKOHBl OTPA)KEHUS U IPEIOMJICHUS CBETA,
3aKOHBI COXpaHEHUs 3apsA0BOI0 U MacCOBOI'O YK CEN MPU AAEPHBIX PEAKLHUIX, IPU 3TOM (OPMYJIUPOBATH
3aKOH M 3allMCBIBATh €r0 MAaTEMAaTUYECKOE BHIPAKEHUE;

OOBACHATh (PU3MUYECKHE TIPOIECCHl W CBOMCTBA Teld, B TOM YHCIE€ M B KOHTEKCTE CHUTYyalui
MIPAKTUKO-OPUEHTUPOBAHHOTO  XapakTepa: BbBIABIATh IMPUUYUHHO-CJIEIACTBEHHBIE CBSI3U, CTPOMUTH
00BsICHEHHE U3 2 - 3 JIOTMYECKUX IIaroB C MCHOJb30BaHUEM 2 - 3 M3y4EHHBIX CBOWCTBA (DM3UYECKUX

SBJICHUH, (PU3MUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEN;



pelaTh pacueTHbIe 3a7auu (ONMupaoIuecs Ha CUCTeMY U3 2 - 3 ypaBHEHUI), UCIIOJIB3YS 3aKOHBI U
(bopMyIbl, cBsA3bIBalOIIME (U3NYECKAE BEIMYHMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 33/a4dl 3allMCHIBATH
KpPaTKOE€ YCIIOBHE, BBISBIIATH HEJIOCTAIONIME MM U30BITOYHBIC JaHHBIC, BEIOUPATh 3aKOHBI M ()OPMYIIBI,
HEOOXOIMMBbIE I PeLIeHHUs, IPOBOJUTH PACYETHI U OIICHUBATh PEATMCTUYHOCTD MOJTYYCHHOT O 3HAYCHHS
(hU3HYECKOI BEIIMYNHBI,

pacro3HaBaTh MPOOJIEMbI, KOTOPBIE MOKHO PEIIUTh IPU MOMOIIH (PU3HUECKUX METOIOB, HCIIOIb3Ys
OITMCAaHUE UCCIIEMIOBAHMS, BBIICIATH IPOBEPIEMOE MPEIIIOI0KEHNE, OIECHUBATh MPABHIBHOCTh TOPSIKA
MIPOBEIICHUST HCCIICAOBAHMS, TPOBOJUTH BBIBOJBI, WHTEPIPETUPOBATH pPE3yIbTaThl HAOMIOACHUN U
OIIBITOB;

IPOBOJHUTH ONBITHl MO HAONIOACHUIO (HU3MYECKUX SBJICHHA WM (U3UYECKUX CBOWMCTB Tel
(u3yyeHue BTOporo 3akoHa HblOTOHA, 3aKOHAa COXpaHEHUsS SHEPruH, 3aBUCHUMOCThH Mepuoja KoieOaHui
MPY>KHHHOTO MasiTHUKA OT MACChI T'Py3a U KECTKOCTU MPYKUHBI H HE3aBUCUMOCTh OT aMILTUTY bl MaJIbIX
KoneOaHuil, TPIMOIMHEHHOE PacIpOCTPAaHEHNUE CBETa, pa3jiokeHHe Oenoro cBeTa B CHEKTp, M3YYCHHE
CBOWCTB M300pakeHMs B TUIOCKOM 3€pKalie U CBOMCTB M300pa)keHUs MpeaMmera B COOMparolleil JnH3e,
HaAOJII0/IEHNE CIUIOMIHBIX U IMHEHYAThIX CIIEKTPOB MU3IyYEHHS): CAMOCTOSTENILHO COOMPATh YCTAHOBKY M3
n30bITOYHOTO Habopa 00OpynOBaHUS, OINUCHIBATH XOJA OIbITA W €ro pe3yJbTaThl, (HOpMyIHpoBaTh
BBIBO/IBI,

MPOBOAUTh TP HEOOXOAMMOCTH CEpPHI0 MPSAMBIX H3MEPEHUH, Omperenss cpeaHee 3HaueHUue
u3MepsieMoil BenmuuHbl ((POKyCHOE paccTosHue cOOMparoleil JIMH3bI), 00OCHOBBIBATH BHIOOpP criocoda
U3MepeHus (M3MEPUTENLHOr0 MpUoopa);

NIPOBOJIMTh HCCIICJIOBAaHHE 3aBUCUMOCTEH (PU3MYECKMX BEIUYMH C HCIOIB30BAHUEM TIPSIMBIX
M3MEpEeHHH (3aBUCUMOCTh IyTH OT BPEMEHH IPH PaBHOYCKOPEHHOM JIBUKEHHUHU 0€3 Ha4aJIbHON CKOPOCTH,
nepuojia KoineOaHui MaTeMaTHIecKoro MasTHUKA OT JUIMHBI HUTH, 3aBUCHMOCTH YTJIa OTPaKEHUsSI CBETa
OT yIJla MaJeHus U yria MpeJoMIIEHHUs OT yria NaJeHwus): MIaHUPOBaTh HCCIeI0BaHUE, CAMOCTOSTEILHO
coOMpaTh yCTAaHOBKY, (PUKCUPOBATh Pe3yibTaThl MOJYYEHHON 3aBHCUMOCTH (DU3NYECKUX BEJIMYUH B BUJIE
TaOJUI ¥ TPaHUKOB, TPOBOAUTH BBIBOJIBI 10 PE3yIbTaTaM HCCIIEIOBAHUS;

IIPOBOJMTH KOCBEHHBIE N3MEPEHUS (PU3UIECKUX BEIIMYHH (CPEIHSS CKOPOCTh U YCKOPEHHE Tella TIPH
PaBHOYCKOPEHHOM JIBH)KEHUHU, YCKOpEHHE CBOOOTHOrO MAaJCHHUS, KECTKOCTh MPY>KUHBI, KOIPPUIIHEHT
TPEHUs CKOJIbKEHHS, MeXaHhdyeckas paboTra M MOIIHOCTh, 4YacToTa ¥ Nepuoi KojebaHui
MaTEMaTHYECKOT0 WM NMPYKXHHHOTO MAasSTHUKOB, ONTHYECKAasl CHJIa COOMPAIOIICH JIMH3BI, PaIAOAKTUBHBIN
(oH): MIaHUPOBATH M3MEPEHHs, COOMPATh IKCIIEPUMEHTAIFHYIO YCTAaHOBKY M BBINOJHATH HU3MEPEHHS,
clienys TPEMIOKEHHON WHCTPYKIMHU, BBIYUCIATH 3HAUCHHWE BEIWYUHBI U aHANU3UPOBATH MOJIyUECHHBIC
pe3yJIbTATHl C YYETOM 3aJlaHHOW MOrPEIIHOCTH U3MEPEHHI;

CO0JTIO/IaTh TIPaBHIIA TEXHUKU OE€30MMaCHOCTH MPH padoTe ¢ TaOopaTOpHBIM 000PYIOBAHUEM;

pa3yaTh OCHOBHBIC TPH3HAKH W3YYEHHBIX (U3MYECKUX MOJENel: MaTepuaibHas TOdYKa,

a0COIIOTHO TBEpAOC TCIIO, TOYEYHBIM MCTOUHHUK CBCTa, JIy4, TOHKad JIMH34, IJIaHCTapHas1 MOACIIb aTOMa,



HYKJIOHHAsI MOJ1€JIb aTOMHOT O SIJIpa;

XapaKTepU30BaTh IMPUHIUNBI JEHCTBUA H3YYEHHBIX NPHUOOPOB M TEXHUYECKUX YCTPOWUCTB C
UCIOJb30BAaHUEM HX OINUCaHUS (B TOM YMCIE: CIHUIOMETP, JATUMKH IOJO0XKEHMs, PACCTOSHHUS MU
YCKOPEHUS, pakeTa, 3XOJOT, OYKH, MEPUCKOMN, (oToammapaT, ONTHUYECKHE CBETOBOABI, CIIEKTPOCKOII,
J03UMeTp, Kamepa BuibcoHa), ucmonb3yst 3HaHUS O CBOMCTBAaX (PM3NUYECKUX SBICHUNA M HEOOXOAMMBIC
¢uznyeckre 3aKOHOMEPHOCTH;

UCMOJb30BaTh CXEMbl U CXEMaTHYHbIE PHUCYHKM H3YYEHHBIX TEXHUYECKUX YCTpPOICTB,
U3MEPHUTENBHBIX MPUOOPOB U TEXHOJIOTMUECKUX MPOLIECCOB MPU PELICHUH Y4eOHO-IPaKTUUECKUX 3a/ad,
ONTUYECKHUE CXEMBI Il TOCTPOECHUS N300pakeHU B IIJIOCKOM 3€pKajie U coOMparolle JIMH3E,

IPUBOAUTH NIpPUMEphl (HAXOOUTh HH(AOPMALMIO O MpHUMEpax) NPAKTHUUECKOTO HCII0JIb30BAHUS
¢u3nuecKuX 3HAHUI B IOBCEIHEBHOW XHU3HM i1 oOecriedeHus Oe30MacHOCTH INpH OOpallleHHH ¢
npubopaMu M TEXHUYECKMMM YCTPOICTBaMM, COXpaHEHHs 340pOBbsi U  COOJIIOJEHUS HOPM
9KOJIOTUYECKOT0 MOBEACHUS B OKpYXKAIOLIEeH cpene;

OCYILECTBIATh MOUCK HHpopmanuu B HHTepHETe, CaMOCTOATENbHO (HOPMYIUPYsI MOUCKOBBIH
3aIpoC, HAXOAUTh IMYTH ONpPEENEeHNs JOCTOBEPHOCTH MOIy4eHHON HH(OpPMAIMY Ha OCHOBE UMEIOINXCS
3HaHUN U IOMOJHUTEIbHBIX HICTOUHUKOB;

UCIOJIb30BaTh IIPU BHITOJIHEHUH Y4EOHBIX 3aJjaHUI HAYYHO-TIOMYJISIPHYIO JIUTEPATypy, ClIpaBOYHBIE
MaTepHalsbl, pecypcsl cetu VHTepHeT, BilaieTh NpueMaMu KOHCIIEKTUPOBAHUS TEKCTa, MpeoOdpa3oBaHUs
nH(pOpMAIUU U3 OTHOW 3HAKOBOM CHCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHbIE NMCHbMEHHBIE M YCTHBIE COOOIEHHS Ha OCHOBE HWH(pOpPMaLUU U3
HECKOJIbKUX HCTOYHUKOB, MyOJIMYHO MPEACTABIATh PE3yNbTaThl MPOEKTHOW WM HCCIEI0BATEIbCKON
JESITeIbHOCTH, HPU ATOM TI'PaMOTHO MCIOJIb30BaThb HM3YUYEHHBIM MOHATUHHBIM anmapaT H3y4aeMoro
pasgena (U3UMKKM U CONPOBOXKJATh BBICTYIUIEHHE IPE3EHTALMEH C y4yeTOM OCOOEHHOCTEH ayIuTOpUU

00yYaroImxcsl.

153.7. B (enepanbHbIX M PETHOHANBHBIX TPOIEAYpaX OIEHKM KayecTBa O00pa3oBaHUs
WCIOJIb3YETCsl TepeueHb (KOoau(PUKaTop) pacmpenesieHHbIX MO KiaccaM MPOBEPSEMBIX TPeOOBaHUN K
pe3yibTaTaM OCBOEHHS OCHOBHOM OOpa3oBATEIbHOH MPOrpaMMBbl OCHOBHOTO OOMIEr0 OOpa3oOBaHUS U
AIIEMEHTOB COJICPKAHUS M0 (PU3UKE.

Tabmuna 22
[TpoBepsiemble IPEAMETHBIE PE3yIbTAThI OCBOCHUS

OCHOBHO# 00pa30BaTeIbHOM MTPOrpaMMbl OCHOBHOT'O 001erooopasoBanus (7 Kiace)

Kon [TpoBepsiemble MpeAMETHBIE Pe3yJIbTaThl OCBOCHUS OCHOBHON 00pa30BaTesbHOM
IIPOBEPSAEMOI0 IIPOrpaMMBbl OCHOBHOT'O 00IIEro 00pa3oBaHUs
pe3yiabrara

11 HCIIOJIb30BaTh U3y4Y€ECHHBIE TOHATHS




1.2

pa3iinyath SBJEHUA MO ONMCAHHUIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB,
JEeMOHCTPUPYIOIIUX JaHHOE (PHU3HUECcKOe SIBICHUE

13

pacro3HaBaTh NPOSBICHUE U3YYCHHBIX (PU3UUYECKUX SBICHUI B OKPYXKAIOIIEM MUPE,
B TOM uHncie (U3NYECKUe SBJICHUS B TPUPOE, TIPU STOM MEPEBOAUTH MPAKTHUECKYIO
3a/layy B y4eOHYIO, BBIICISATH CYIIECTBEHHBIC CBOMCTBA (NPHU3HAKH) (PH3HUESCKHX
SIBJICHU T

14

ONUCHIBAaTh HW3YYCHHbIE CBOWCTBA Tel U (uU3MUECKUE SBIEHUS, HCIOJB3YS
¢u3nyeckre BEIUYUHBL, IPH ONMHUCAHUU NMPABUIBHO TPAKTOBATh (PU3MUYECKUN CMBICI
UCTOJB3YEMbIX BEJIWYUH, MX OOO3HAUEHHUS U EOUHUIBI (PU3UYECKUX BEITUYMH,
HAXOAUTH (OPMYJIBI, CBA3BIBAIOIIME TaHHYIO (HU3WYECKYI0 BEIHMYHUHY C APYTUMHU
BEJIIMYMHAMH, CTPOUTD T'PAdUKH U3YICHHBIX 3aBUCUMOCTEN (PU3HYECKUX BETHUNH

15

XapaKTCpHU30BaTh CBOMCTBa TCII, (1)I/I3I/I‘-ICCKI/IC SABJICHHUA W IPOLECCHI, HCIIOJIb3Yys
HU3y4YCHHBIC 3aKOHbI, IPU 3TOM JOaBaTb CJIIOBCCHYIO (bOpMy.]'IPIpOBKy 3aKOHa H
34l ChIBAThb €TI0 MATEMATUYCCKOC BBIPAKCHUC

1.6

O0BACHATh (U3UUECKUE SBJIECHUS, NPOLECCHl M CBOWCTBA Tel, B TOM YHUCIE U B
KOHTEKCTE  CHUTyallui  NPaKTUKO-OPUEHTHUPOBAHHOI'O  XapakTepa:  BbIABIATH
IIPUYUHHO-CJIEICTBEHHBIE CBS3U, CTPOUTH OOBSICHEHHE U3 1 - 2 JOrM4ecKHUX IIaros ¢
onopoil Ha 1 - 2 W3y4eHHBIX CBOMCTBA (PU3MUECKUX SIBJICHUN, (PU3MUECKUX 3aKOHA
WJIM 3aKOHOMEPHOCTH

1.7

pelmaTh pacueTHble 3ahauyd B 1 - 2 AeicTBHs, MCNOJb3Yysl 3aKOHBI M (OPMYIIBI,
CBSI3BbIBAIOIIME (DU3MUECKME BEIMYMHBL: HAa OCHOBE AaHaJIU3a YCIOBUA 3a7auu
3alUChIBaTh KPATKOE YCJIOBHUE, MOACTABIATh (PU3NUECKHE BEIUYMHBI B (OPMYIBI U
IIPOBOJIUTH PACUEThl, HAXOAUTH CIPABOYHBIE JAaHHbIE, HEOOXOJUMBIE JJI PEIICHUS
3aj1a4, OIIEHUBATh PEATTMCTUYHOCTD MOJYYCHHON (PprU3NYecKol BeIUIHHbI

18

pacro3HaBath MpPOOJIEMBbI, KOTOPbIE MOXXHO PEHIUTh NpPU TMOMOIIU (U3HUECKUX
METOZI0OB, B OMNUCAHUU HCCIIECIOBAHUSA BBIACIATh MPOBEPAEMOE MPEANOIOKECHUE
(rumoTesy), pa3nuyaTh W HMHTEPIPETUPOBATH MOJYYCHHBIA pE3yJbTaT, HAXOIUTh
OITMOKH B XOJI€ OMBITA, JITaTh BBIBOJIBI I1O €r0 PE3yIbTaTam

1.9

IIPOBOJUTH OINbITHI IO HAONIOJEHUIO (PU3HUECKUX SABJICHUN WK (PU3MUECKUX CBOWCTB
Ten: (OpPMYyJNIHMpOBATh IPOBEPsiEMble NPEAINONOKEHUS, cOOUpaThb YCTaHOBKY W3
IIPEIJI0KEHHOI0 000py10BaHNUs, 3aIIUCHIBATH XOJ] ONBITA U (POPMYJIUPOBATH BBHIBOJIBI

1.10

BBIIIOJIHATE IMPSAMBIC HU3MEPCHHUA C HUCHOJIB30BAHUCM AHAJIOTOBBIX U I_II/I(i)pOBBIX
npuOOpOB, 3aMUCHIBATh IMOKAa3aHUS MNPUOOPOB C YYETOM 3aJaHHOM aOCOJIFOTHOM
MOTPEIIHOCTH U3MEPEHHI

111

MPOBOAUTH MCCIIEIOBAHNE 3aBUCUMOCTH OAHOW (PM3NYECKON BETMYUHBI OT APYTOH C
UCTOJB30BAaHUEM TPSIMBIX H3MEPEHUN, ydacTBOBaTh B IJIAHUPOBAHUU Yy4eOHOrO
UCCJIEIOBAaHUs, CcOOUpaTh yCTAHOBKY W  BBINOJHATH HU3MEPEHHS, Clenys
NPEIOKEHHOMY TUTaHy, (UKCUpPOBaTh pE3YyJIbTaThl IMOJYYEHHOH 3aBHUCHUMOCTH
(¢u3MUeCcKNX BEIMYHUH B BHJIC MPEMIOKEHHBIX TA0IHI] ¥ TpadUKOB, Ae1aTh BHIBOIBI
10 pe3yJbTaTaM M CCIIEeI0OBAHMS

112

MIPOBOJIUTH KOCBEHHBIE M3MEpPEHMs] (PU3NUECKUX BEIUYMH, CIEAYsS MpeaJIoKeHHON
WHCTPYKIMU: TPU BBHINOJHEHUM HW3MEpPEHHl coOMpaTh HKCHEPUMEHTAJIbHYIO
YCTaHOBKY M BBIYHUCIIATH 3HAYEHNUE NCKOMOMN BEJIMYUHBI

1.13

coONIoaTh TpaBUJa TEXHUKH O€30MacHOCTH TpH pabore ¢ JTabOpaTOPHBIM




o0opyT0BaHUEM

114

YKa3bIBaTh MPUHIUINBI  JCHCTBHS NPUOOPOB W TEXHUYECKUX  YCTPOUCTB,
XapaKkTepU30BaTh MPUHLUIBI JEHCTBUS H3YYEHHBIX NPHOOPOB U TEXHUYECKUX
YCTPOWCTB C MOMOIIBIO MX OMHMCAHUS, UCIOJIB3YS 3HAHMS O CBOMCTBaX (PM3WYECKUX
SBIICHUI U HeoOXoquMble (PU3MUECKHE 3aKOHBI U 3aKOHOMEPHOCTH

115

OPUBOJIUTH TPUMEpPHl (HaXOAMTh HH(GOPMAIMIO O MpuUMepax) MPAKTUYECKOro
UCIIOJIb30BAaHUS (DM3NYECKUX 3HAHWN B IOBCEIHEBHOM XHU3HHM i1 OOECIedeHUs
Oe3omacHOCTH MpH oOpalleHuu ¢ NpudopaMH M TEXHUYECKUMH YCTPOWCTBAMH,
COXpaHEHHUS 3JI0pOBbS U COOJIOJACHHS HOPM JKOJIOTUYECKOrO TIOBEIEHUS B
OKpY’Karolllen cpene

1.16

OCYIIECTBIATh OTOOP MCTOYHHUKOB MH(pOpPMAIMK B ceTH VIHTEpHET B COOTBETCTBUH C
3aJaHHBIM IIOMCKOBBIM 3alpOCOM, Ha OCHOBE HMEIOIIUXCS 3HAaHUM U IyTeM
CpPaBHEHHUSl PA3JIMYHBIX HCTOYHHKOB BBIIEIATH HMH(OpMaLMIO, KOTOpas SBISETCS
MPOTHUBOPEUHUBOMN MM MOXKET OBITh HETOCTOBEPHOU

1.17

UCTONBb30BaTh NPU  BHINOJHEHUH Y4eOHBIX 3aJaHUN  HAYYHO-TIOMYJISAPHYIO
auTepaTypy (pU3MuUecKoro cojep)KaHus, CIPAaBOUYHBIE MaTEpHalbl, PECYpPChl CETH
Wurtepner, BmageTh mNpueMaMu KOHCIEKTHPOBAHHS TEKCTa, MPEoOpa3OBaHUS
nH(popMaIuu U3 OHON 3HAKOBOUM CHCTEMBI B IPYTYIO

1.18

CO3/1aBaTh COOCTBEHHBIC KPATKMUE MIUCbMEHHBIC M YCTHBIE COOOIICHMS HAa OCHOBE 2 - 3
HMCTOYHUKOB HH(OPMAIINU (U3HUECKOTO COCPKaHUs, B TOM YHCJIE MTyOJIMYHO JenaTh
KpaTKhe COOOINEHUsI O pe3yJbTaTaX MPOEKTOB WM YYEOHBIX HCCICIOBAHUM, MPH
3TOM TPaMOTHO HMCIIOJIb30BaTh M3YYCHHBIM IMMOHATHHWHBIA ammapar Kypca (U3HKH,
COIPOBOK/JIATh BBICTYIJICHUE MTPE3eHTAIEH

1.19

MIPU BBITIOJIHEHUU YUEOHBIX MPOEKTOB U MUCCIEOBAHUN paclpeeisiTh O0S3aHHOCTH B
TPyIIEe B COOTBETCTBUU C IOCTABJIEHHBIMU 3aJadaMH, CIEAUTH 3a BBIIOJIHEHUEM
njaHa JCHCTBUMA, aleKBAaTHO OIICHMBATh COOCTBEHHBIH BKJAJ B JICATEIHHOCTH
TPYIIbl, BbICTpAaMBaTh KOMMYHUKATUBHOE B3aMMOJCHCTBHE, YYWUTHIBAsE MHEHHE
OKPYXKaFOIIHNX

Tabmmua 22.1

[TpoBepsiemble 37IeMeHThI cofepkanus (7 kiacc)

Kon
pasznena

Kop aiiementa IIpoBepsieMble PIIEMEHTBI COEPKAHUS

1

OU3UKA U EE POJIb B ITOSHAHNHN OKPYKAIOIIEI'O MUPA

11 ®usuka - Hayka o npupoae. SBnenus npupoasl. PU3NYECKUE ABIICHHUS:
MEXaHUYECKUE, TEIUIOBbIE, JJIEKTPUYECKHE, MAarHUTHBIE, CBETOBBIE,
3BYKOBBIE

1.2 Odusznueckre BenuuuHbl. V3Mepenue puzndeckux BenuunH. Ousndeckue
npubopsl. [TorpemHocTs U3MepeHuil. MexayHapoaHasi cHcTeMa eAMHHIL

13 EcrecTBeHHO-HAay4HBI METOA TMO3HAHUS: HAOMIOJEHHE, IMOCTaHOBKA
Hay4HOIO BOIIPOCA, BBIJIBUKEHUE THUIIOTE3, DKCIEPHUMEHT IO IPOBEPKE
THIIOTE3, OOBICHEHNE HAOIIOAaEMOrO SIBIICHUS




14

Onucanue GpU3NYECKUX SABJIEHUN C TOMOLIBIO MOl

15

[IpakTyeckue pabOTHI:

H3mepeHune paccTostHUM.

N3mepenne oObemMa KUAKOCTU U TBEPOrO Tea.

Omnpexnenenre pa3MepoB MaJIbIX TEL.

V3MepeHre TeMIepaTypbl MPH IMOMOIIN JKHJIKOCTHOTO TEPMOMETpa U
JaTYNKA TEMIICPATYPBI

ITEPBOHAYAJIBHBIE CBEJJEHMA O CTPOEHUU BEIIIECTBA

21 CrtpoeHue BemiecTBa: aToOMbl M MOJIEKYJbI, UX pa3Mmepbl. OIBITH,
JTOKa3bIBAIOIIME JUCKPETHOE CTPOCHHUE BEIIECTBA

2.2 JIBwxeHnne dactul BemectBa. CBs3b CKOPOCTH JIBMXKEHHMSI 4YacTULl C
Temrepatypoil. bBpoyHoBckoe nBukenue, qupdysus

2.3 B3aumopeiicTBue yacTull BeliecTa: NPUTHKEHUE U OTTAJIKUBAaHUE

24 ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHME TIa30B, JKHUJIKOCTEH U
TBEpIbIX (KpUCTAINIMYECKUX) Tel. B3auMocBs3p MeXIy CBOMCTBaMU
BEIIECTB B PAa3HBIX arperaTHbIX COCTOSHUAX U UX aTOMHO-MOJIEKYJIIPHBIM
CTpPOEHHEM

25 Oco0eHHOCTH arperaTHbIX COCTOSIHUM BOJIbI

2.6 [IpakTnueckue padbOTHI:
Ouenka JuaMeTrpa aToMa METOJOM pPAI0oB (C  MCHOJIb30BAaHUEM
dororpadwuii).
OnbITI O HAOMIOIEHUIO TEIJIOBOTO PaCIIUPEHHSI Fa30B.
OnbITEI IO 0OHAPYKEHUIO JEWCTBUS CUJI MOJIEKYJISIPHOT O PUTSHKEHUS

JABWXEHUE U B3AUMO/JIECTBUE TEJI

3.1 Mexanuueckoe aBrkeHue. PaBHOMEpHOE 1 HEpaBHOMEPHOE IBH)KEHUE

3.2 Cxopoctb. CpenHsisi CKOPOCTh NP HEPAaBHOMEPHOM JIBMKEHUHU. Pacuer
YT U BPEMEHU JIBUYKEHUS

3.3 SBnenue nHepuuu. 3aKOH MHEpUUHU. B3aumonelicTBre Tesl Kak IpuYuHA
M3MEHEHUS CKOPOCTHU ABMKEHUs Tell. Macca Kak Mepa HHEPTHOCTH Tella

3.4 [InotHocTe BemecTBa. CBsA3b INIOTHOCTH € KOJHMYECTBOM MOJIEKYJ B
elMHULEe 00beMa BEleCcTBa

3.5 Cuna Kak XapakTepuCcTUKa B3aUMOJICHCTBUS Tel

3.6 Cuna ymnpyroctu u 3akoH ['yka. U3mepeHue Cuibl C TOMOIIBIO
JMHAMOMETpa

3.7 SIBnenue TATOTEHUS U cuila TshkecTd. Cuia TSHYKECTH Ha APYTUX NJIaHeTax.
Bec tena. HeBecomocTs

3.8 Cuna tpenust. TpeHHE CKONbKEHUS U TPEHUE NOKos. TpeHue B Ipupoae u
TEXHUKE

3.9 CrnoxeHue cuil, HallpaBJIEHHBIX MO OAHOM NpsMoil. PaBHoneicTBYyIOIIAs




CHJI

3.10

[IpakTyeckue padOTHI

Omnpexnenenre CKOPOCTH PaBHOMEPHOTO ABMKEHHMS ([IapuKa B )KHUIKOCTH,
MOJIEIH JIEKTPUIECKOr 0 aBTOMOOUJIS U TaK Jajiee).

Omnpenenenue cCpeaHE CKOPOCTH CKOJIbXKEHHS Opycka WM IIapuKa Io
HAKJIOHHOM ITJIOCKOCTH.

Omnpenenenre MIOTHOCTH TBEPOTO Tena.

OnbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsDKeHus (nedopmanun)
NPYXUHBI OT MTPUIIOKEHHOW CUJIBI.

OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTD CUJIbI TPEHUS CKOJIBKEHUS OT
Beca Tejla M XapaKTepa COIPUKACAIOUIMXCs IOBEPXHOCTEN

311

®usnueckue SBICHUS B IPUPOAE: NMPUMEPBI ABUKEHUS C PA3IMYHBIMU
CKOPOCTAMM B KMBOM U HEXHMBOM INPUPOIE, NCUCTBUE CUIIbI TPEHUS B
IPUPOAE U TEXHUKE

3.12

Texuuueckue YCTpOﬁCTBaZ JAUHAMOMCETpP, IOAIIHUITHUKH

JIABJIEHUE TBEPJIBIX TEJI, )KUJKOCTEH U TA30B

41 HaBnenne TtBepmoro Tema. CrnocoObl yMEHBIIEHHS U yBEIMYCHUS
JaBJICHUS

4.2 JlaBnenue raza. 3aBUCHMOCTb JIaBIICHUS Ta3a OT 00beMa, TeMIIEpaTyphbl

43 [lepenaua naBieHUs TBEPABIMHU TEJIaMH, KHIKOCTSAMU U Ta3aMH. 3aKOH
[Tackans. [THeBMaTHUecKHe MAIIHBI

4.4 3aBUCUMOCTh JIABJICHUS JKUJKOCTH OT TIIyOWHBL [mapocraTudeckuit
napaaokc. Coobmraronyecs: cocyasl. [ mapaBimyeckue MeXaHU3MbI

4.5 AtMocdepa 3emin u atmochepHoe naBieHue. [I[puduHbI CyIieCTBOBaHUS
BO3AymHONH ob6onoukn 3emmu. OmnbiT Toppuduemtn. 3aBHCHMOCTb
aTMOC(EpPHOr0 AABJIEHUS OT BHICOTHI HAJl YDOBHEM MODS

4.6 W3mepenne armocpepnoro nasinenus. [lpubopel i u3MepeHUs
aTMOC(EpHOro AaBJIECHUS

4.7 JleiicTBMe JKMIKOCTM UM Tra3a Ha IOIPYy’)KEHHOE B HHUX  TeloO.
BriTankuBaromias (apxumenoBa) cuiia. 3akoH Apxumena

48 [InaBanue Ten. BozayxonnaBanue

49 [IpakTueckue paboOTHI:

HccnenoBanme 3aBUCMMOCTH Beca Tella B BOJE OT 00beMa MOrpyKEHHOH B
YKUJKOCTh YacTH TeJa.

OnpeneneHue  BBITAIKUBAIONIEH CHJIBI, JIGMCTBYIOIIEH Ha  TeIo,
MOTPYKEHHOE B JKHJIKOCTb.

[IpoBepka HE3aBUCMMOCTH BBITAJIKUBAIOIIEH CHUJIbI, JEHCTBYIOLIECH Ha
TEJIO B )KUIKOCTH, OT MACChI Tea.

OnbIThl, JAEMOHCTPUPYIOUIME 3aBUCUMOCTb BBITAJKUBAIOLIEH  CHIIBI,
JNEICTBYIOIIEH Ha TeJlo B JKUJIKOCTH, OT 00beMa MOrPYXKEHHOH B
JKAJIKOCTh YaCTH Te€Ja U OT INIOTHOCTU XKUJKOCTH.

KoHctpyupoBanue apeomeTpa WIM KOHCTPYMPOBAaHUE JIOAKH U
OnpeiesIeHNE €€ TPY30M0IbEMHOCTH




4.10 ®dusuyeckue ABJIECHUS B IPUPOE: BIMSIHUE aTMOC(HEPHOro AABJICHUS Ha
YKUBOM OpraHu3M, IJIaBaHUE PHIO
411 TexHuueckre yCTpPOWMCTBA: COOOMIAIONIMECS COCY/IbI, YCTPOHCTBO
BOJIOITPOBO/IA, TUPABINIECKUH TIpecc, MaHOMETp, OapoMeTp, BEICOTOMED,
MOPIIIHEBOI HACOC, ApEOMETP
3) PABOTA, MOIIIHOCTD, SHEPT'UA
5.1 Mexanunueckas pabora
5.2 Mexanuueckasi MOIIHOCTb
5.3 [IpocTeie MexaHU3MBI: pblyar, OJOK, HAKJIOHHAas IUIOCKOCTh. IIpaBumiio
paBHOBECHs ppluara
54 [TpumeHeHue npaBuia paBHOBECHS pblyara K 6J0Ky
55 "3omotoe mpaBmio" MexaHWkU. KodhdUIHMEHT mone3Horo aelcCTBUs
MexaHu3MOB. [IpocTbie MeXaHU3MBI B OBITY U TEXHUKE
5.6 [ToTrenuuanbHast SHEPTrUU Tela, MOIHITOro Hal 3eMien
5.7 Kunernueckas sHeprus
5.8 [TomHnass mexaHW4Yeckas SHEprusi. 3aKOH H3MEHEHUS U COXpPaHCHHS
MEXaHWYECKON SHEPTUU
59 [IpakTHueckue paboOTHI:
Onpenenenne pabOThl CUIIBI TPEHHS] IPU PAaBHOMEPHOM IBUKEHUU Tela
10 TOPU30HTAJILHON TOBEPXHOCTH.
HccenenoBanue ycioBrui paBHOBECHS pbluara.
Nsmepenne KII/ HakTOHHON IIIIOCKOCTH.
N3yuyenune 3aK0Ha COXpaHEHUs MEXaHUYECKON YHEPIUHU
5.10 ®u3nuyecKue BJICHUS B IPUPOJIE: PbIUArd B TEJE YEJIOBEKA
5.11 TexHuueckue ycTpoicTBa: pblyar, MOABMKHBIM M HEMOABUKHBINA OJIOKH,
HAKJIOHHA$ MJIOCKOCTb, IPOCThIE MEXAHU3MBI B OBITY
Tabmuna 22.2
[TpoBepsiemble IpeAMETHBIE PE3yIbTaThl OCBOECHUS
OCHOBHOI 00pa30BaTeNIbHOI MPOrpaMMbl OCHOBHOT'0 00111ero oopa3oBanus (8 Kiacc)
Kon [TpoBepsiemble TpeIMETHBIC PE3YJIbTAThl OCBOSHUS OCHOBHOW 00pa30BaTelbHON
MIPOBEPSAEMOT0 MPOrpaMMbl OCHOBHOT'O 00IIIero o0pa3oBaHus
pe3yibraTta
11 HCIIOJIb30BATh OHATHUS
1.2 pa3nuuaTh SABJIEHUS IO ONHUCAHUIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB,
JIEMOHCTPUPYIOIINX JJaHHOE (PU3UUYECKOE SBICHHE
13 pacro3HaBaTh NPOSBIEHUE U3yYEHHBIX (PU3NUECKUX SBJICHHUI B OKPYXKAIOIEM MHPE,

B TOM 4YHCJIIC (l)I/ISI/I‘IeCKI/IC SABJICHUA B IPUPOJAC, ITPHU 3TOM IECPCBOJUTDH IMPAKTHYCCKYIO




3amauy B y4eOHYIO, BBIACIATH CYIECTBEHHbIE CBONCTBA (NMpHU3HAKH) (PU3MUECKUX
SIBIIEHUAM

14

OMUCHIBAaTh HW3YYCHHBIE CBOWCTBA Tel U (U3NYECKUE SBICHHS, WCIOIb3YS
¢bu3nyecKkne BEIUMYMHBI, IPH OMHUCAHUU NPABHIBHO TPAKTOBATh (PU3MUYECKUN CMBICI
UCTOJIb3YEMbIX BEJIMUMH, 0003HAUEHUS U €AMHULIBI (PU3NYECKUX BETUYHMH, HAXOIUTh
(bopMyIbl, CBA3BIBAIOIIME JAHHYIO (PU3MUECKYIO0 BEJIMYHUHY C IPYTMMH BETUYHMHAMH,
CTPOUTH I'padUKU U3YyIEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUHH

15

XapaKTepru30BaTh CBOWCTBA Tel, (U3MYECKHE SIBJICHHUS M TPOIECCHI, UCIOIb3YS
W3Y4YCHHBIC 3aKOHBI, TMPH OTOM JaBaTh CJIOBECHYK (OPMYJIUPOBKY 3aKOHA H
3alMChIBATh €70 MAaTEMAaTUYECKOE BhIPAKEHUE

1.6

OOBSICHATH (PU3MUECKHUE TPOLIECCHl U CBOMCTBA TE€J, B TOM UHUCJIE U B KOHTEKCTE
CUTyalluil  IPaKTUKO-OPUEHTUPOBAHHOIO  XapaKTepa:  BbISABIATH  NPUUYUHHO-
CIICIICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1 - 2 JTIOrMYecKuX MaroB ¢ MOMOIIBIO
1 - 2 wusyyeHHbIX CcBOWCTBAa (U3NYECKUX SIBJIECHUH, (PU3NYECKMX 3aKOHA WIHU
3aKOHOMEPHOCTHU

1.7

pemaTh pacueTHble 3aJadyd B 2 - 3 NEHCTBHS, MCIOJIb3YS 3aKOHBI M (DOPMYIIHI,
CBs3bIBalOlMEe (U3MYECKUE BEJIMYMHBI: Ha OCHOBE aHalM3a YCIOBMS 3aJadu
3aMuCchIBaTh KPATKOE yCJIOBUE, BBIABIATh HEJOCTATOK JAHHBIX JJIsl PELICHUs 3a7auH,
BbIOMpATh 3aKOHBI U (POPMYIIBI, HEOOXOUMBIE JIISl €€ PELEHUsI, IPOBOIUTH PAaCUEThI
U CpaBHHUBATh TMONyYeHHOE 3HAaueHHE (UINYECKOW BEIMYMHBI C HM3BECTHBIMU
JAHHBIMU

18

pacro3HaBath MpPOOJEMbI, KOTOPbIE MOXKHO PEHIUTh MPU MOMOIIM (U3HUECKUX
METOZ0B, MCIIOJb3ysl  ONUCAaHME  MCCIEHOBAaHMS, BBIACIATH  MPOBEPSIEMOE
MPEANIOJIOKEHHUE, OLEHUBATh IMPABUIBHOCTD IOpSJAKA ITPOBEAEHUS HCCIENOBAHUSA,
JIENaTh BBIBOJIbI

1.9

MIPOBOJIUTH OMBITHI 110 HAOIIOJICHUIO (GU3NUECKUX SBJICHUHN WM (PU3UYECKUX CBOMCTB
Ten: (GOpMyIHpPOBATH MPOBEPSEMBbIC TPEANOIOKEHUS, COOMpaTh YCTAaHOBKY U3
MIPEIJIOKEHHOT0 000pYI0BaHUS, ONUCHIBATh X0/ ONBITa U (POPMYITHPOBATH BHIBOIBI

1.10

BBITIOJIHATh TPSAMBIE HW3MEPEHUS] C KCIOJIb30BAaHUEM AaHAJIOTOBBIX IPHOOPOB H
TATYMKOB (PU3UUYECKUX BEIMYUH, CPABHUBATH PE3yJIbTaThl U3MEPEHUU C YYETOM
3a/1aHHON a0COJIFOTHOM MOTPEIIHOCTH

111

MIPOBOJIUTH MCCIIEIOBAHNE 3aBUCUMOCTH OJTHOM (PU3NYECKON BEIMYMHBI OT JIPYroil ¢
WCIOJIb30BAaHUEM TPSMBIX HW3MEPEHUH: IJIAaHUPOBATh HCCIEAOBaHUE, COOUPAThH
YCTAaHOBKY M BBIMOJHATH U3MEPCHHUSI, CICAYs MPEAI0KEHHOMY IUIaHy, (UKCHPOBATH
pe3ybTaThl MOJYYCHHOW 3aBUCUMOCTH B BUJE TAOJMI] M IPapUKOB, J1€JIaTh BHIBOIBI
0 pe3yJbTaTaM UCCIEAOBAHUS

1.12

MPOBOAUTH KOCBEHHBIE U3MEpeHUsT GU3NUECKUX BEIHYMH: NIJIAaHUPOBATh U3MEPEHUS,
coOupaTh 3KCHEPUMEHTAJIbHYIO YCTAHOBKY, CI€Ays MPEMIOKEHHON MHCTPYKLUHH, U
BBIYUCIISITh 3HAYEHUE BEJTMYUHBI

113

cobmofaTh MpaBWila TEXHUKH O€30macHOCTH Ipu pabore ¢ J1abopaTOpHBIM
000pyTOBaHUEM

114

XapaKTepu30BaTh MNPHUHIMIBI JEHCTBUS M3YYEHHBIX MPHUOOPOB U TEXHUYECKUX
YCTPOMCTB € OMOPOM Ha MX OMUCAHUSA, UCIOJb3Ys 3HAHUS O CBOMCTBAX (PU3MUYECKUX
ABJICHUH 1 He0OXoauMble (PU3NUECKUE 3aKOHOMEPHOCTU




1.15

pacro3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOMCTBA U U3MEPHUTENbHbIE IPUOOPHI 1O
CXeMaM M CXEMaTHYHBIM DPHUCYHKaM, COCTaBJSTb CXEMBbl 2JEKTPUUECKUX LieNed ¢
[10CJIEI0BATENbHBIM U NIapaJIJICIbHBIM COSAMHEHUEM 2JIEMEHTOB, pa3inyas yCIOBHBIE
0003HaUEHUS 3JIEMEHTOB JIEKTPUUECKUX LieTIeN

1.16

IPUBOAUTH HpUMEphl (HAXOAUTh MH(OpPMALMIO O MpUMEpPax) MPAKTUUYECKOTO
UCMOJb30BaHUS (U3UUYECKUX 3HAHUNH B TIOBCEIHEBHOW KH3HU NI oOecreueHus
Oe3omacHOCTH MpH oOpallleHuu ¢ MpUOOpaMH M TEXHUYECKUMH YCTPOWCTBAMH,
COXpaHEHHUsS 3JI0pOBbS M COOJIOACHHS HOPM SKOJOIMYECKOrO TIOBEACHUS B
OKpYyXarollen cpeze

117

OCYIIECTBIATh MOUCK MHPOpMAIUK (Gu3ndeckoro copepkanus B cetu MHTEpHET, Ha
OCHOBC HMCHOIINXCS 3HAHUM | OyTeéM CpaBHCHUA OOMNOJHUTCIBHBIX HWCTOYHHKOB
BBIJICJIATE MH(OPMAINIO, KOTOpas SIBISETCS NPOTUBOPEUYMBON MM MOXXET OBITh
HEJIOCTOBEPHOM

1.18

UCTOJb30BaTh TMPU  BBHIMOJHEHHH Y4E€OHBIX 3aJaHUl  HAay4YHO-TIOMYJISAPHYIO
auTepaTypy (pu3MuecKkoro cojep)kaHus, CIpPaBOUYHBIE MaTEpPHUalbl, PECYpPChl CETH
Wurtepner, BmageTp mnpueMaMu KOHCIEKTHPOBAHHUS TEKCTa, MPEoOpa3OBaHUS
nH(pOpMaIuU U3 OTHON 3HAKOBOW CHCTEMBI B IPYTYIO

1.19

CO3/1aBaTh COOCTBEHHbIE NHUCbMEHHBIE U KpAaTKHE YCTHbIE COOOLIEHHs, 00o00Ias
MHPOPMALIUIO U3 HECKOJIBKUX MCTOYHHUKOB (PU3NYECKOTO COIEp)KaHUS, B TOM YHCIE
NyOJNMYHO MPEACTaBISATH PE3YJNbTaThl IMPOSKTHOH WM  MCCIEJOBATEIbCKOM
JeATEILHOCTH, TIPH 3TOM I'PaMOTHO M CIIOJIb30BATh U3Y4YCHHBII MOHATUITHBIN armapar
Kypca (DU3HKH, COIPOBOXIATH BHICTYILICHUE MTPE3CHTALMCH

1.20

IpU BBHIMOJHEHUN YYEOHBIX MPOEKTOB W MCCIEHOBAHUN (U3NYECKUX MPOIECCOB
pacrpenensiTh 005S3aHHOCTH B TPYIIE B COOTBETCTBUHU C MOCTABIEHHBIMU 3a/1auaMH,
CIIEIUTh 3a BBINOJHEHUEM IIJJaHA JEMCTBUM W KOPPEKTUPOBATh €ro, aJeKBaTHO
OLICHWBAaTh COOCTBEHHBIH BKJaJ B  JEATCIBHOCTh TPYMINBL, BBICTPAWBATh
KOMMYHUKATHBHOE B3aUMOJICHCTBU €, TIPOSIBJISISI TOTOBHOCTH pa3pemaTh KOH(QIUKTHI

Ta6muma 22.3

[TpoBepsiembie 37eMeHThI coepkanmsi(8 kiacc)

Kon
pasznena

Kopg asiementa IIpoBepsiemMble 2TIEMEHTBI COAEPKAHUS

6

TEITJIOBBIE ABJIEHWA

6.1 OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KHMHETUYECKOH TEOPUU CTPOCHUS
BeniectBa. Macca M pasmepsl MoOieKyld. ONbITbl, NOATBEPXKIAOIIUE
OCHOBHBI€ IIOJIOXKEHUS MOJIEKYJIIPHO-KUHETUY €CKOU TEOPUH

6.2 Mogenu TBEpaOro, *HUAKOr0 U ra3000pa3HOr0 COCTOSHUN BEIECTBA.
Kpucrammueckue u amopdHbie Tena

6.3 OObsicHEeHUE CBOWCTB Ta30B, JKUIKOCTEH M TBEPABIX TeI Ha OCHOBE
MTOJIOKEHHU I MOJIEKYJISIPHO-KUHETUYECKOW TEOPUHU

6.4 CMauuBaHUe€ U KallWJUIIpHBIE SIBJICHUS

6.5 TenoBoe pacipeHue u cxaTue




6.6

Temneparypa. CBsi3b TEMIIEPATYPBI CO CKOPOCTHIO TEMIOBOTO ABUKEHUS
YaCTHIL

6.7

Buytpennsist sHeprus. CrnocoObl HM3MEHEHUST BHYTPEHHEH OSHEprumu:
TEIIoNepeava u CoBepIIeHne padboThl

6.8

BI/IILBI TeIuIonepeaavu: TCrIONpOBOAHOCTb, KOHBCKI U, N3JTYyYCHUC

6.9

KonmuecTBO TENIOTEI. YI[GJILHaH TCIMIOCEMKOCTh BE€IIICCTBA

6.10

TennooOMeH U TENJIOBOE paBHOBECHE. Y PaBHEHUE TEIIOBOrO OaaHca

6.11

[lnaBnenne m OTBEpPAEBAHME KPUCTAJLUIMYECKUX BELIECTB. YeEJIbHAs
TEII0Ta JIaBJICHUSA

6.12

[Tapoo6pa3oBanue u konpaeHcamus. Mcmapenune. Kunenwe. YnenpHas
TenjaoTa MmapooOpa3oBaHus. 3aBUCUMOCTh TEMIIEpaTypbl KHIIEHUS OT
aTMOC(EPHOT0 JaBJICHUS

6.13

BnaxnocTs BO3ayXa

6.14

3Hepr1/151 TOILIMBA. Y IeabHas TEIJIoTa CropaHus

6.15

[TpuHuner paboTel TeruioBbix asurartenci KIIJ TemioBoro asurartess.
TernnoBpie ABUrATEM U 3alUTa OKPYKAOIIEH CpeJIbl

6.16

3aKOH COXPaHEHHUsI U MPEBpaLIEHUs JHEPIUU B TEIUIOBBIX MpOIEccax

6.17

[IpakTHueckue paboOTHI:

OnbITEI 110 OOHAPYKEHUIO JEHCTBUS CUIT MOJIEKYJIIPHOTO MPUTSIKEHUS.
OnBITHI 110 BRIPAIIMBAHUIO KPUCTAJIJIOB TOBAPEHHOM COJIM MJIM caxapa.
OmnbITHI 10 HAOJIIOJCHUIO TEMJIOBOTO PAaCIIMPEHHs ra30B, KUAKOCTEH U
TBEPABIX TEJL

Omnpenenenue 1aBiieHUs Bo31yXa B OaJJIOHE LINPUILIA.

OnebIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh JIaBJICHUS BO3JyXa OT €ro
o0beMa 1 HarpeBaHUs WM OXJTaXKICHHUSL.

[TpoBepka rumnoTe3sl TMHEHHOI 3aBUCUMOCTH JJIMHBI CTOIOMKA KHUJIKOCTH
B TEPMOMETPUUECKON TPyOKe OT TeMIlepaTyphl.

HaOmronenne u3MeHeHHs BHYTPEHHEW JHEPruud Tella B PeE3ysbTaTe
TeMnJonepeaayu U padoThl BHEITHUX CHJL

HccnenoBanue sBneHUs TEIJIOOOMEHA MPH CMEUIMBAaHUHM XOJIOTHOW U
ropsiuer BOJbI.

OnpeneneHre  KOJMYECTBA  TEIUIOThI, IOJYYEHHOTO  BOAOWM  IMpHU
TEIJI000MEHE C HarpeThIM METaUNINYECKUM LIUJIMHAPOM.

OnpeneneHue  ynenabHOM  TEMJIOEMKOCTH  BemiectBa. MccinemoBaHue
polecca HCHapeHus.

OrnpenesieHre OTHOCUTENbHON BIAXKHOCTH BO3/1yXa.

Ornpenenenre yieabHON TEIIOTHI IIABJICHUS JIb/1a

6.18

®dusuyeckre SABICHMS B MPUPOJE: TOBEPXHOCTHOE HATSDKEHUE W
KallWJUIIpHBIE SIBJIEHUS B NPUPOJE, KPUCTAIUIBI B MPHUPOAE, U3ITyUCHHE
ConHua, 3aMep3aHue BOJOEMOB, MOpPCKHE Opu3bl; 00pa3OBaHHE POCHI,
TyMaHa, NHesl, CHera

6.19

Texanuueckue YCTPOfICTBaZ KallWJIJIAPHI, IMPUMCEPBI HCIIOJIb30BaHU A
KpHCTaJJIOB, )KI/I)IKOCTHBII‘/’I TCPMOMCECTP, OATUUK TEMIICPATYPbI, TCPMOC,




CHCTEMa OTOIJIEHUS I0OMOB, TUTPOMETPBI, IICUXPOMETD, apoBas TypOuHa,
JBUraTeNlb BHYTPEHHETO CrOPaHUs

SJIEKTPMYECKUE U MATHUTHBIE ABJIEHUSA

7.1 DnekTpu3anus Tel. J{Ba poja 3JeKTprudeCKUX 3apsioB

7.2 B3aunmopeiictBue 3apskeHHbIX Ten. 3akoH Kynona (3aBUCHUMOCTb CHUJIBI
B3aMMOJACHCTBUS 3apsDKEHHBIX TEN OT BEIMYMHBI 3apsAA0B U PACCTOSHUS
MEX1Y TeIaMH)

7.3 Onexrpuueckoe none. HanpsxeHHOCTh nekTprudeckoro nous. [IpuHiun
CYNEPIO3ULINHU IIEKTPUUECKUX T0JIeH (Ha KaueCTBEHHOM ypOBHE)

74 Hocutenu »srekTpudeckux 3apsioB. OJIEMEHTApHBI  3JIEKTpHUUYECKUi
3apsia. Ctpoenue atoma. [IpoBOIHUKY U IUATIEKTPUKH

75 3aKOH COXpaHEHUS JIEKTPHUECKOro 3apsaaa

7.6 DNEeKTPUYECKUN TOK. YCIIOBHUSL CYIIECTBOBAHHS 3JEKTPUYECKOTO TOKA.
HcToYHMKY TOCTOSTHHOT'O TOKa

7.7 JleiicTBHSI AMEKTPUYECKOr0 TOKa (TEMJIOBOE, XUMUYECKOE, MAarHUTHOE).
DJIEKTPUYECKUM TOK B AKUJKOCTIX U ra3ax

7.8 OnexTpuyeckas 1enb. Cuiia Toka. IEKTPUUECKOE HAIPSKEHHE

7.9 ConpoTuBIiIeHHE TPOBOJHUKA. Y JEIbHOE CONPOTUBIIEHNE BELIECTBA

7.10 3akoH OMa [i1g yd4acTKa e

7.11 [TocnenoBaTenpbHOE U MapaJIETbHOE COSAMHEHHE MPOBOJHUKOB

7.12 PaboTa u MOIIHOCTH 2JIeKTpUUYEeCcKoro Toka. 3akoH Jxoyis-Jlenmna

7.13 DNeKTpUYECKUe LeU U MOTPEeOUTeNN 3JIeKTPUUECKOil 3Hepruu B OBITY.
KopoTkoe 3ambikanue

7.14 [TocrosiHHble MarHUTHI. B3anMonelicTBre MOCTOSHHBIX MAarHUTOB

7.15 MarnuTtHoe nosie. MarHuTHoOe 1oJjie 3eMJIM U ero 3HaueHue AJs )KU3HHU Ha
3emie

7.16 OmneiT Opcrena. MarHutHoe mosie 3JeKTpudeckoro Toka. [IpumeneHue
3JIEKTPOMArHUTOB B TEXHUKE

7.17 JelicTBuEe MarHUTHOrO MOJISI HA MMPOBOJHUK C TOKOM. DJIEKTPOABUTATEIb
IOCTOSIHHOT'O ToKa. M cnonp30BaHue 3J€KTpoABUraTeneidl B TEXHUYECKUX
YCTPOMCTBAX U HA TPAHCIIOPTE

7.18 Oneitel @apanes. SIBieHHe 31EKTPOMATHUTHOM WHAYKIUU. [IpaBuio
Jlenma

7.19 Onekrporereparop. CrocoObl TMOMyYeHHUS JJIEKTPUYECKOW DHEPruu.
DNEKTPOCTAaHIIMM Ha BO30OHOBIISIEMBIX MCTOUHUKAX 3HEPTUU

7.20 [IpakTuueckue paboTHI:

OnplTel 1O HAOJMIOAEHUIO IEKTPU3ALMKU Tel HUHAYKUUMEH U Ipu




COIPUKOCHOBEHHH.
HccnenoBanve JeMcTBUSA 3JIEKTPUUYECKOrO TOJISI HA TPOBOJHUKU U
JTUBJIEKTPUKH.

COopka 1 mpoBepKa pabOThI STEKTPUYECKOH LIETTH MTOCTOSTHHOT O TOKA.
N3Mmepenue u peryinpoBaHue CUJIbI TOKA.

N3Mmepenue u peryimpoBaHue HAMPSKEHUS.

HccnenoBanue 3aBUCHMOCTH CUJIBI TOKA, UAYIIETO 4YE€pe3 pe3ncTop, OT
COIIPOTHUBIIEHUS PE3UCTOPA U HANIPSDKEHUSI HA PE3UCTOPE.

OnpIThI, JIEMOH CTPUPYIOIINE 3aBHCUMOCTD AJIEKTPUYECKOTO
COIPOTUBIJIEHUSI TPOBOAHUKA OT €ro JJUHBI, IUIOWAAUM MONEPEYHOro
CEUYEeHUs U MaTepuaa.

[IpoBepka mpaBwiIa CIHOXKEHUS HANPSHKEHUH MpU TOCIEA0BATEILHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBwia [UIA CWIbl TOKa MpU MMAPAJUICIBHOM COEIWHEHUHU
PE3UCTOPOB.

Omnpenenenue pabOThI SAEKTPUIECKOTO TOKA, UITYIIETO YEPE3 PE3UCTOP.
OnpeneneHne MOIIHOCTH  3JIEKTPUUECKOI'O  TOKAa, BBIIEISIEMON Ha
pe3ucrope.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, MAYLIErOo 4epe3 JaMIIOUYKy, OT
HaIlpsDKCHUS Ha HE.

Omnpenenenue KII/ narpesarens.

UccnenoBanue MarHUTHOr O B3aUMO/IEN CTBHS TOCTOSTHHBIX MAarHUTOB.
WN3ydyeHne MarHUTHOrO  IOJII  IIOCTOSHHBIX ~ MAarHuTOB NpU  MX
00bEeIMHEHNH U Pa3elICHUH.

Hccnenoanue neicTBUS NEKTPUYECKOrO TOKA HA MArHUTHYIO CTPEJIKY.
OnbIThl, JIEMOHCTPUPYIOIIME  3aBUCUMOCTh CHJIBI  B3aWMOJCHCTBHUS
KaTyIIKM C TOKOM M MarHuTa OT CHJIbI TOKa M HampaBJEHUS TOKa B
KaTyIKe.

N3ydenne neicTBrsI MArHUTHOTO IOJISL HA IPOBOJIHUK C TOKOM.
KoncrpynpoBanue u nzydenue paboThl 31€KTPOJBUTATENS.

Nsmepenne KII/] anexkTpoaBurarebHONW YCTAHOBKH.

OnbpITel IO UWCCIIEIOBAHUIO SIBJICHUS DJIEKTPOMArHUTHOW WHIYKIIHH:
HCCIIEIOBAHUE W3MEHEHWN 3HA4YeHWsT W HaINpaBJICHUs WHIYKIIMOHHOTO
TOKa

7.21 dusnyeckue SBIEHHUS B IPUPOJE: dIEKTPUUYECKHE SIBICHUS B aTMocdepe,
ANIEKTPUYECTBO JKUBBIX OPraHMU3MOB, MAarHUTHOE MoJe 3eMiH, Apeid
MOJIOCOB, POJIb MAarHUTHOI'O TOMNS U KM3HM Ha 3emJje, MOJIIpHOe
CHUSHUE

7.22 TexHuueckue yCTpOWCTBA: 3JIEKTPOCKOI, aMIIEPMETP, BOJBTMETP,

peocTaT, CYETYHMK DIEKTPUUECKONW HHEPruH, SJIEKTPOOCBETUTEIbHBIC
MpUOOPBI, HArpeBATEIbHBIE AJICKTPOIPUOOPHI (IIPUMEPHI), FITEKTPUYCCKUE
MPEIOXPAHUTEIIH, JIEKTPOMATHUT, 3JIEKTPOJBUTATENh TOCTOSHHOTO TOKA,
reHepaTop MOCTOSIHHOTO TOKa




Tabnuua 22.4

[IpoBepsiemMble PEAMETHBIE PE3YyJIbTAThl OCBOCHHUS

OCHOBHO# 00pa30oBaTeIbHON MPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBanusi(9 kiacc)

Kon
MIPOBEPSIEMOTO
pe3yJibTaTta

[TpoBepsiemble TpeIMETHBIC PE3YJIbTAThl OCBOSHUS OCHOBHOW 00pa30BaTelbHON
MPOrPaMMbl OCHOBHOT'O 001IIero o0pa3oBaHus

11

HCIIOJIb30BAaTh U3YYCHHBIC ITIOHATHUSA

1.2

pasMyaTth SBJIEHUSA MO ONMCAHHUIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB,
JIEMOHCTPUPYIONINX TaHHOE (PU3UYECKOE SIBJICHUE

13

pacmo3HaBaTh MPOSIBICHUE W3YUCHHBIX (PHU3NUYECKUX SIBJICHUH B OKPYXKAIOIIEM MUPE,
B TOM uucie (u3nYecKue SBJICHUS B IPUPOE, ITPU 3TOM MEPEBOAUTH MPAKTHUUECKYIO
3alayy B y4eOHYIO, BBIICISATH CYLIECTBEHHBIE CBOMCTBA (IPU3HAKH) (PU3MUECKHX
SIBJIEHUM

14

ONUCHIBaTh W3YYEHHbIE CBOMCTBA Tel U (U3NYECKUE SBJIEHHS, HCHOJB3YS
¢u3nyecKkre BEIMYMHBL, IPH ONUCAHUU IPABUIBHO TPAKTOBaTh (GU3NUECKUNA CMBICI
UCIOJIb3yEMbIX BEJIMUMH, 0003HAUEHUS U €AMHULIBI (PU3NYECKUX BEJIUYMH, HAXOIUTh
(bopMyIbl, CBA3BIBAIOIINE JaHHYIO (PM3UYECKYIO BEJIMUUHY C JPYTMMU BETUYHHAMU,
CTPOUTH I'paUKH U3yIEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BETUIHH

15

XapaKkTepu30BaTh CBOWCTBA TeJ, (U3WYECKUE SIBICHHUS M MPOLECCHI, HCHOIb3YS
M3YyYEHHBIC 3aKOHBI, MpPU D3TOM JaBaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA U
3alMChIBATh €70 MATEMATUYECKOE BBIPAKEHHE

16

OOBSICHATH (PU3UYECKHUE TPOIIECCHl M CBOWCTBA TEJ, B TOM YHCJI€ U B KOHTEKCTE
CUTyallUii  TPAaKTUKO-OPHCHTHPOBAHHOTO  XapaKTepa: BBISBISATH  MPUYHUHHO-
CIIEJICTBCHHBIC CBSI3H, CTPOUTH OOBSICHEHHUE U3 2 - 3 JIOTUYECKUX IIIaroB C IMOMOIIBIO
2 - 3 U3yYEHHBIX CBOMCTBA (M3UYECKUX SIBICHHUH, (PU3MUECKHX 3aKOHA WIU
3aKOHOMEPHOCTHU

1.7

pelaTh pacdueTHbIE 3aJaud (OmUparoIIuecs Ha CHUCTeEMY M3 2 - 3 ypaBHEHHI),
UCIIOJIb3YS 3aKOHBI U (OpMYJIbI, CBSI3bIBarOIIME (pU3MUECKHe BEIUYMHBL: HA OCHOBE
aHaJM3a yCJIOBUS 3aJauyd 3alMChIBaTh KPAaTKOE YCJOBUE, BBISABIIATH HENOCTAOIINE
Wi K30BITOYHBIE JAaHHBIE, BHIOMPATh 3aKOHBI U (POpMyIbl, HEOOXOAMMBIE [JIs
pellieHusi, NPOBOAMTH pacyeTbl U OLEHUBATh PEAIMCTUYHOCTh IOJYYEHHOIO
3HayeHUs (PU3MUECKON BEIUUNHBI

18

pacrio3HaBaTh MpoOJIEMbl, KOTOPbIE€ MOXXHO PEHIUTh MpPU HOMOLIM (PU3UUECKUX
METOJIOB,  MCHOJIb3ysl ~ ONHCAaHME  HCCIEAOBAHMUSA, BBIICIATH  IPOBEPSIEMOE
MIPEANIOJIOKEHHUE, OLEHUBATh IPABUIBHOCTh NOPSAAKA IMPOBENCHUS HCCIEA0BaHMUS,
JIeNaTh BBIBOJIbI, MHTEPIIPETUPOBATH PE3yJIbTAThl HAOIIOJEHUI U OMBITOB

1.9

MPOBOJIUTH OIBITHI MO0 HAOJIIOJCHUIO (PU3HYECKUX SBJICHUI WK (HU3UUECKUX CBOMCTB
TEJI: CAMOCTOSTEIIbHO COOMpPaTh YCTAHOBKY M3 M30BITOYHOIO Habopa 000pyI0BaHMUs,
OIUCHIBATh XOJ OMBITA U €ro Pe3yJIbTaThl, POPMYIHUPOBATEH BHIBOIBI

1.10

IPOBOJUTH NMPH HEOOXOJUMOCTH CEPUIO NMPSIMBIX M3MEPEHHH, ONMpeneisist CpenHee
3HAYCHHE HW3MepseMol BelnuyuHbl ((PoKycHOE paccTosiHue coOWparomield JHH3HI),
000CHOBBIBaTh BEIOOP crioco0a u3MepeHus (M3MepUTEeNLHOro Mprudopa)
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MNPOBOJAHUTL HUCCICAOBAHHUC 3aBHUCHMOCTEN (bHBI/IquKI/IX BCIIMYNH C HMCIIOJIB30BAHUEM




NpSIMBIX HW3MEPEHUM: IJIAHUPOBATh HCCIENOBAHUE, CaMOCTOSITEIBHO COOMPATH
YCTaHOBKY, (DUKCHpOBaTh pE3yibTaThl MOJYYEHHOW 3aBUCUMOCTU (PU3NYECKUX
BEJIMYUH B BUE TaOJIUI ¥ TpadUKOB, JeaTh BHIBOJBI 10 PE3yIbTaTaM UCCICIOBAHUS

1.12

MPOBOANUTH KOCBEHHBIE U3MEpeHUsT GU3NYECKUX BEIMUMH: NIJIAHUPOBATh U3MEPEHHUS,
coOupaTh SKCHEPUMEHTAJIBHYIO YCTAHOBKY U BBIIOJHATH U3MEPEHUs, CIeays
MPEJIOKEHHON WHCTPYKILWH, BBIYMCIATH 3HAYCHUE BEIMYMHBI M AHAIN3UPOBATh
MTOJIY4EHHBIE PE3YJIBTATHI C YUETOM 33JaHHOM MOrPEIIHOCTH U3MEPEHNUN

113

cobmoaTh MpaBWila TEXHUKM Oe30macHOCTH IMpu  pabore ¢ J1abopaTOpHBIM
000pyTOBaHUEM

114

pa3nvaTh OCHOBHBIC MPU3HAKH W3YYEHHBIX (U3UUECKUX MOJENEH: MaTepuaibHas
TOUYKa, aOCOJIOTHO TBEPAOE TEJIO0, TOUEYHBIM MCTOYHUK CBETA, JIyd, TOHKAs JIMH3A,
IJIAHETapHAasi MOJIENIb ATOMA, HYKJIOHHAs1 MOZ€JIb aTOMHOTIO SiApa

1.15

XapaKkTepu30BaTh HIPUHLUIBI JEHCTBUS M3YYEHHBIX NPUOOPOB U TEXHUYECKUX
YCTPOICTB ¢ OOPOH HAa UX ONMMCAHMs, UCHOJb3Yysl 3HAHUS O CBOICTBaxX (pu3MUECKUX
SBJICHUHN U He00X0oAUMbIe (PU3NYECKUE 3aKOHOMEPHOCTH

1.16

UCIIOJIb30BaTh CXEMbI M CXEMATUYHbIC PUCYHKH M3y4YEHHBIX TEXHUYCCKUX YCTPOMCTB,
U3MEPUTENILHBIX MPUOOPOB U TEXHOJOTMYECKUX IMPOIECCOB IPU PEIICHUU yueOHO-
MPAaKTUYECKUX 3a/1a4, ONTHYECKUE CXEMBbI IS MOCTPOCHHS N300paKEHUH B MIIOCKOM
3epKajie ¥ COOMpArOIIeH JINH3e

117

IPUBOAUTH HpUMEphl (HAXOAUTh MH(OPMALMIO O MpUMeEpax) MPaKTHUYECKOro
UCMOJb30BaHUS (U3NYECKUX 3HAHUW B IIOBCEJHEBHOW XHU3HU JJs1 oOecreyeHus
Oe3omacHOCTH MpH oOpallleHuu ¢ NpuOOpaMH U TEXHUYECKHMMH YCTpPOWCTBaMH,
COXpaHEHHUS 310pPOBbS M COOJIIOACHUS HOPM OKOJOTMYECKOTO TOBEACHUS B
OKpY’Karollen cpene

1.18

OCYIIECTBIATh MOUCK MH(pOpManuu (HU3HMUECKOro COAepKaHWs B ceTH MHTepHerT,
CaMOCTOSITENIbHO (OPMYIUPYSl MOMCKOBBIA 3alpoc, HAXOAUTH IIyTH OINpEAEIeHUS
JOCTOBEPHOCTH TOJY4YEHHOH HH(OpManMM Ha OCHOBE HMEIOIIMXCS 3HAHUW W
JIOTIOJTHUTENIbHBIX HICTOYHUKOB

1.19

UCTOJb30BaTh TMPU  BBHIMOJHEHHH Y4e€OHBIX 3aJlaHuid  HAYyYHO-TIOMYJISAPHYIO
auTepaTypy (pu3MuecKkoro cojep)kaHus, CIpPaBOUYHBIE MaTEpHUalbl, PECYpPChl CETH
WuTepHer; BianeTb MNpueMaMH KOHCHEKTHPOBAaHUS TEKCTa, MPeoOpa3oBaHUs
nH(popMaIuu U3 OTHON 3HAKOBOM CHCTEMBI B IPYTYIO

1.20

cO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIE U YCTHBIE COOOIIEHUS HA OCHOBE MH(MOPMAIIHT
M3 HECKOJIBKUX HCTOYHHUKOB (DPM3MUECKOTO COIEpKaHUs, MYyOJMYHO TPEACTABIATH
pe3yJIbTaThl MPOEKTHON MJIM MCCIIEI0BATEIbCKON AESTEIbHOCTH, TP 3TOM I'PAMOTHO
MCIIOJIb30BaTh W3YYEHHBIM TOHATHHHBIA amnmapar u3ydaeMoro pasjaeiia (GU3UKA H
CONPOBOXK/JIATh BBICTYIUICHHE ITPE3CHTAllUell C Y4eTOM OCOOCHHOCTEH ayauTOpHU
CBEPCTHUKOB

121

IpU BBIMOJHEHUH Y4YEOHBIX MPOEKTOB U HCCIEAOBAHUN (U3NYECKUX MPOLECCOB
pacrpeaensiTe 005S3aHHOCTH B I'PYIIE B COOTBETCTBUU C MOCTABJIEHHBIMHU 33a/1auyaMH,
CIIEAUTh 3a BBIINOJHEHUWEM IUIaHA JEHCTBUM M KOPPEKTHUPOBATH €ro, aJeKBAaTHO
OLIEHMBAaTh COOCTBEHHBIM BKJaJ B  JI€ATEIbHOCTh TPYIIBL, BBICTPaUBaTh
KOMMYHHUKAaTHBHOE B3aMOJI€H CTBUE, IPOSIBIISASA TOTOBHOCTh pa3peiiaTh KOH(QIUKTHI




Tabmuua 22.5

[TpoBepsiembie 351eMeHThI coaepxkanus (9 kiace)

Kon Kon snemenra [IpoBepsiemMbie 2JIEMEHTBI COACPKAHUS
paszzaena
8 MEXAHWYECKUE SABJIEHUA

8.1 Mexanunueckoe nBuxenne. MatepuanbHag Touka. Cucrema orcuera

8.2 OTHOCUTEIBHOCTh MEXaHHUYECKOTO JIBHIKCHUS

8.3 PaBHOMEpHOE NPAMOIMHEIHOE IBUKEHUE

8.4 HepaBHOMepHOE MpsMoiMHelHoe aBuxkeHue. CpefHsisi 1 MIHOBEHHAs
CKOpOCTb TeJIa IPH HEPAaBHOMEPHOM JBUKEHUH

8.5 Yckopenue. PaBHOYyCKOpeHHOE TPIMOJIMHEHHOE TBUKEHHE

8.6 CBoOoxHoe nanenue. OnbiTe! [ anuies

8.7 PaBHOMEpHOE nBHXKEHHE 11O OKPYKHOCTHU. [lepron u yactora oOparieHusl.
Jluneiinas u yrioBasi CKOpocTH. LleHTpocTpeMHUTenbHOE yCKOPEHHE

8.8 [Tepserii 3akon HeroToHa

8.9 Brtopoii 3akon HeroToHa

8.10 Tperuii 3akoH HeroTona

8.11 [IpyuHIMD Cyneprno3uuum cui

8.12 Cuna ynpyroctu. 3akoH ['yka

8.13 Cuna TpeHHs: cuUlia TPEHHS CKOJBKCHHS, CHJIA TPEHUs TOKOs, APyrue
BU/JIBI TPEHUS

8.14 Cuna TSKeCTH U 3aKOH BCEMUPHOT'O TATOTEHHs. Y CKOpeHHe CBOOOAHOTO
naJeHus

8.15 JBuxenne muaHer Bokpyr Comnna. [lepBas xocMuueckas CKOPOCTb.
HesecomocTs u neperpysku

8.16 PaBHOBeCHEe MaTepraabHON TOYKH. AOCOJIFOTHO TBEPIOE TEIIO

8.17 PaBHOBecue TBepAOro Tena ¢ 3aKpErIeHHOW OChIO BpalleHus. MoMeHT
cuisl. LleHTp TsKecTH

8.18 Nmnynsc tena. M3menenue umimyibca. IMOynbc CUiibl

8.19 3aK0H COXPaHEHUSI UMITYJIbCa

8.20 PeakTuBHOE IBUKEHHE

8.21 Mexanndeckasi paboTa U MOIIHOCTb

8.22 Pabota cun TsDKECTH, yOpyroctu, TpeHust. CBs3b SJHEpruu U paboThI




8.23

HOTCHLII/IaJ'IBHaﬂ OHCPrusi Tejia, MOAHATOrO HaJa MOBCPXHOCTHIO 3emim

8.24

IToreHunanbHasi 3HEPTHUS CKATON MPY>KUHBI

8.25

Kunernueckas sneprus. Teopema 0 KHHETHUECKOW SHEPTUH

8.26

3aKOH COXpaHEHUs! MEXaHU4YECKON SHEeprun

8.27

[TpakTHyeckue paboTHI:

Omnpenenenue cpenHeil CKOPOCTH CKOJNBXKEHHUS OpycKa WU JBH)KCHHS
[IapHKa M0 HAKJIIOHHOH TIOCKOCTH.

OmnpeneneHrue YCKOpPEHHsI Tella IMPH PAaBHOYCKOPEHHOM JBM)KEHUHU TIO
HAKIIOHHOMW TIJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IIYTH OT BPEMEHH

IIPU PABHOYCKOPEHHOM JBHKCHHH 0€3 HauaIbHON CKOPOCTH.

[IpoBepka THMOTE3BI: €CAM TpPH PAaBHOYCKOPEHHOM [IBHXKEHUU 0e3
HAYAJILHOW CKOPOCTH IyTH OTHOCSTCS KaK pSJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIUE MTPOMEKYTKH BPEMEHU OJJTUHAKOBBI.

HccnenoBanme 3aBUCUMOCTH CHIJIBI TPEHUS CKOJNBXKEHUS OT CHUJIbI
HOPMAJIBHOTO JIaBJICHUSI.

Omnpenenenre k03P HUIUEHTA TPEHUS CKOJIBKCHHUS.

OnpeneseHne KeCTKOCTU IIPYKUHBI.

Omnpenenenne padOTHI CHIBI TPEHUS NPU PABHOMEPHOM JBMIKCHUH Tela
M0 TOPU3OHTAJILHON TOBEPXHOCTH.

Onpenenenue pabOThl CHIIBI YOPYrOCTH TP MOABEME TIpy3a C
UCIOJIH30BAaHUEM HEIIOIBH)KHOTO H MOABMYKHOTO OJIOKOB

8.28

duznyeckue IBICHUS B OpUPOAC: IPUIUBLI U OTJIMBLI, ABHUKCHUC IIJIAHCT
CoaneuHoit CUCTEMBI, pCAKTHUBHOC ABMIKCHUEC )KUBBLIX OPIraHU3MOB

8.29

TexHuueckre yCTpoUCTBa: CIIUAOMETP, AATUUKH IOJIOKEHUS, PACCTOSHUS
U YCKOPEHUS, PAKEThI

MEXAHWYECKHWE KOJIEBAHUA 1 BOJIHBI

9.1 KonebarensHoe nBmkeHue. OCHOBHBIC XapaKTEPUCTUKH KOJICOAHUM:
HEepu o/, 4acToTa, aMIUIUTY1a

9.2 MaremMaTtruueckuii 1 Ipy>KUHHBIN MasiTHUKH. [[peBpanenre sneprun npu
KoJIe0aTeIbHOM JIBHKEHHUH

9.3 3aTyxaromue koyiebanus. BeiHykieHHbIe KosieOanus. Pesonanc

94 Mexannyeckue BosHbL. CBOMCTBa MeXaHHMYECKUX BOJH. [IpomosnbHble U
MOIIePEYHbIC BOJHBL J[JIMHA BOJIHBI M CKOPOCTH €€ PaclpOCTPaHCHHS.
MexaHu4ecKre BOJTHBI B TBEPJOM TeJIe, CCHCMUYECKUE BOJTHBI

9.5 3ByK. 'poMKOCTB 1 BbIcOTa 3ByKa. OTpakeHUE 3ByKa

9.6 Nubpa3Byk U yIbTpa3ByK

9.7 [TpakTHyeckue paboOTHI:

Ompenenenre dYacTOThl W Tepuola KoJeOaHWM MaTEeMaTHYECKOTO
MasiTHHUKaA.

OmnpeneneHne 4acTOTH M EpHUoJia KoJIeOaHUH MPY>KUHHOT'0 MasiTHUKA
I/ICCJICI[OBaHI/Ie 3aBHUCUMOCTH IICPpUOaa KoJIe0aHui IIOABCIICHHOI'O K HUTHU




rpy3a OT JUTMHBI HATH.
HccnenoBanue 3aBUCUMOCTH Teproa KOIeOaHUM MPYKUHHOTO MasTHUKA
OT Macchl Tpy3a.
[IpoBepka HE3aBUCUMOCTHU MEpHOJa KolebaHuil Tpy3a, MOABEHICHHOTO K
HUTH, OT MAaccChl Tpy3a M )KECTKOCTH MpPYKUHBL 3MepeHune ycKopeHus
CBOOO/IHOT O MaIeHUs

9.8 Ousnueckre SBICHUS B TPUPOAC: BOCHPHUATHE 3BYKOB XHBOTHBIMH,
3eMJIeTpsiCEHUE, Cell CMUYECKHE BOJHBI, IIyHAMH, 3XO

9.9 TexHuueckue ycTpoicTBa: 3X0JI0T, UCIIOJIb30BaHUE YIbTPa3ByKa B OBITY
Y TEXHUKE

10 DJIEKTPOMATHUTHOE TTOJIE U DJIEKTPOMATHUTHBIE BOJIHBI

10.1 ONEeKTpOMarHUTHOE TMojie.  DJEKTPOMarHUTHble  BOJHBL.  CBoOMCTBa
AIIEKTPOMArHUTHBIX BOJIH

10.2 [Ikana 37€KTpOMarHUTHBIX BOJIH

10.3 OnektpoMaruuTHass mnpupoga cBera. CkopocTe cBera. BomHoBBIE
CBOICTBA CBETA

10.4 [IpakTueckue paboOTHI:
W3yueHue CBOMCTB 3J€KTPOMArHUTHBIX BOJIH C IOMOILIBIO MOOUIIBHOTO
tenedona

10.5 dusnueckue SBICHUS B NpUpOZE: OMOJOrnyeckoe JeHCTBHE BHIUMOTO,
yAbTPa(HOIETOBOrO M PEHTT €HOBCKOT'O U3JTy4eHUH

10.6 TexHuueckue ycTpoiicTBa: UCIOIB30BAHNE IIEKTPOMATrHUTHBIX BOJH JJIS
COTOBOH CBA3HU

11 CBETOBBIE ABJIEHU A

111 JlyueBast Mmogens cBeta. MIcTOUHMKM cBeTa

11.2 [IpsimonuHENHOE PacHpOCTPaHEHNE CBETA

11.3 Ortpaxenue cBeta. [lmockoe 3epkano. 3aKOH OTpakeHUs CBETa

114 [Ipenomienne cBeta. 3aKoH mpenoMiieHUs: cBeta. [lonHoe BHyTpeHHee
OTpa’keHHe CBETa

115 Jlunza. Xon nydel B IMH3E

11.6 OnTrueckas cucreMa (oToanmnapara, MUKPOCKOIA U TEIECKOIa

11.7 I'ma3 xak onTuyeckas cucrema. bau3opykocTh U 1allbHO30PKOCTh

11.8 Pasnoxxenue Oenoro cera B crmekTp. OmbiTel HpioToHa. CroxxeHue
CIIEKTpaJIbHBIX 11BETOB. Jlucnepcus cBera

119 [IpakTHueckue paboOTHI:
HccnenoBanue 3aBUCHMOCTH yTrila OTPaXXEHHs CBETOBOTO JIyda OT yIJa
najeHusl.
N3yuenune xapakTepUCTUK N300paKeHHs MpeMeTa B TUIOCKOM 3epKaJe.




HccnenoBanue 3aBUCHMOCTH YTJIa IPETIOMIICHUST CBETOBOT'O JIy4a OT yTiia
MaJIeHUs Ha TpaHuIle "BO3IyX - CTEKJIO".

[Tony4yenue n300pakeHUii ¢ TOMOIIBIO COOMPAIOIIEH JIMH3BI.
Omnpenenenne GOKYCHOTO pacCTOSIHUS M ONITHYECKOM CUJIBI COOMparoIien
JIMH3BL

OMNBITBI IO PA3IOKEHUIO OETIOr0 CBETA B CIICKT.

OnBITEl IO BOCHPUSTHIO IBETa MPEAMETOB NMPH MX HAOIIOJCHHUH Yepe3
I[BETOBBIC (PHITBTPHI

11.10

dusnueckue sABIeHUS B mpupoje: 3artmenns Conana u JIyHsl, nBera Ted,
ONTHYECKHE sBJIEHUS B armMochepe (uBeT Heba, pedpakums, paayra,
MHUPax)

1111

TexHuueckue ycTpoicTBa: OYKH, NMEPHUCKOIN, (hOoToanmmapar, ONTHUYECKHUE
CBETOBO/IbI

12

KBAHTOBGIE ABJIEHUSA

12.1

Omnsitel Pezepdopna u nnanerapras Mmozens atoma. Mogens atoma bopa

12.2

I/ICHYCKaHI/Ie n IIOorjIomcHUE CBETA aTOMOM. KBanTel. JluneiiuaTeie
CIICKTPbI

12.3

PannoaktuBHOCTE. Asb(a-, OeTa- 1 raMMa-u3TydCHUS

12.4

Crpoenune aromHoro sigapa. Hykinonnas moziesis aToMHoro siapa. Mzoronsl

125

PannoaktusHbie npeBpamenus. [lepuon momaypacranga aTOMHBIX 1€p

12.6

Snepublie peakuiny. 3aKOHBI COXpPaHEHHS 3apsIIOBOI'0 U MaCCOBOI'O YUCEN

12.7

3H€pFI/IH CBA3U aTOMHBIX SAJCP. CBs13b MaccChl U OHCPrun

12.8

PCaKI_II/II/I CHUHTE3a U ACIICHUSA AOCP. Hcrounuku SHCPruu COJIHI_Ia " 3BC3[

12.9

SnepHas sHeprertuka. J[efCTBHE PaJMOAKTUBHBIX W3Iy4CHHM Ha KUBBIC
OpPraHU3MBI

12.10

[IpakTHueckue paboOTHI:

Habmonenne CrIouHbIX U TMHEHYaThIX CIIEKTPOB M3y CHHSL.
HccrnenoBanue TPEeKOB: M3MEPEHUE SHEPIHMH YaCTUIBI [0 TOPMO3HOMY
nytu (mo dotorpadusm).

W3mepenue paanoakTuBHOTO (hoHA

1211

@dusuyeckue SIBICHUS B MPUPOJE: €CTECTBEHHbINM paJuOaKTUBHBINA (OH,
KOCMUYECKHE JIy4H, PaJUOAKTUBHOE M3JIy4€HUE IMPUPOAHBIX MUHEPAJIOB,
JICICTBUE PAIMOAKTUBHBIX U3JIy4EHHUI HA OPraHU3M 4eJIOBEKa

12.12

TexHuueckne yCcTpoWCTBa: CHEKTPOCKON, MHIAWBUAYAIbHBIA JTO3UMETD,
kamepa Buiibcona




153.8. lns mpoBeneHHUss OCHOBHOT'O T'OCYAapCTBEHHOro dk3aMeHa mo ¢usmke (manee - OI'D mo

¢u3nkKe) ucnoib3yercs nepedeHb (Koau(pHUKaTop) NPOBEpsSEMbIX TPeOOBaHUM K pe3yjibTaTaM OCBOEHHS

OCHOBHOUM 00pa3oBaTeNIbHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa30BaHUs U JIEMEHTOB COJICPKAHUS

Ta6muma 22.6

[TpoBepsiembie Ha OI'D no pusHKe TPeOOBAHUSIK pe3yIbTaTaM OCBOEHUSI OCHOBHOM 00pa3oBaTEbHOM

MIPOrPaMMBIOCHOBHOTO 00IIero o0pa3oBaHus

Kon
MIPOBEPAEMOT0
TpeOoBaHUs

[IpoBepsiembie TpeOOBaHMS K MPEAMETHBIM pe3ybTaTaM 0a30BOr0 YPOBHS OCBOCHUS
OCHOBHOI 00pa30oBaTeIbHON MPOrpaMMbl OCHOBHOTO 00IIIero o0pa3oBaHus Ha
ocuose ®I'OC

1

[Tonumanue ponu GU3UKKM B HAYYHOM KapTHHE MUPA;

copMupoBaHHOCTh  0a30BBIX TPEACTaBICHUI O 3aKOHOMEpPHOH CBs3M WU
[I0O3HABAE€MOCTH SIBJICHMM MNpPUPOJBI, O POJM OKCIEpUMeHTa B (u3uke, O
cucTeMoo0pasyromell poinu (GU3MKKM B Pa3BUTHM €CTECTBEHHBIX HAyK, TEXHUKU U
TEXHOJIOTMM, 00 73BOMIOLMU (PU3MUECKUX 3HAHUM M HX POIM B LEIOCTHOM
€CTECTBEHHOHAYyYHOW KapTUHE MUpA, O BKJIaJEe POCCUHCKUX U 3apyOeKHbIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAYKU, O0BSCHEHUE MIPOLIECCOB OKPYKAIOLIEr0 MUPA, Pa3BUTHE
TE€XHUKH U TEXHOJIOIMH

3HaHUs O BHUJAX MaTepuu (BEIIECTBO W II0Jie), O MABWKEHUU Kak crocobe
CYILIECTBOBAHHS MaTepUH, 00 aTOMHO-MOJIEKYJISIPHONH TEOPUU CTPOEHUS BEIIECTBA, O
(¢u3NYeCcKOi  CYIIHOCTH  SIBIEHUW  NPUPOIAbI  (MEXaHMYECKHX,  TEIIOBBIX,
ANEKTPOMArHUTHBIX U KBAaHTOBBIX);

yYMEHHUE Pa3InyaTh SBJICHUS 1O ONMHMCAHUIO UX XapaKTEpHBIX CBOMCTB M Ha OCHOBE
OITBITOB, JIEMOH CTPUPYIOIINX JJAHHOE (PU3UUECKOE SBJICHUE;

YMEHHE pacrno3HaBaTh [MPOSIBICHWE H3YYCHHBIX (PU3MUECKHX SIBICHUH B
OKPYKaIOIeM MHUPE, BBIJIETSAS UX CYIECTBCHHBIC CBOMCTBA (TPU3HAKH )

BJ'Ia)ICHI/IC OCHOBaMH ITOHATHUHHOT'O arIapara U1 CUMMBOJIMYCCKOI'O A3bIKa (1)I/ISI/IKI/I n
HCIIOJIb30BAHUC X INJIA PCIICHUS yqe6HI)IX 3ajJa4,

YMCHHC XapaKTCPU30BATH CBOMCTBaA TCI, (I)I/ISI/I‘ICCKI/IG SIBJICHUS W IIPOLCCCHI,
HCIIOJIb3YyA d)yHI[aMeHTaJ'II)HBIe N OMIIUPUICCKHUEC 3aKOHBI

YMeHHe ONMUCHIBATh M3y4EHHBIC CBOWCTBA Tel U (U3UYCCKHUE SIBICHUS, HCIIOIB3YS
(dusnuecKre BeIMUUHbBI

Brnanenne ocHOBaMM METOMOB HAYYHOT'O MO3HAHUS C YYETOM COOJIIOJICHUS TPABUII
6e3omacHoro Tpyzaa:

HaOmofeHne  (QU3MYECKMX  SBICHMI: yMEHHE  CaMOCTOATEJIbHO  coOupath
HKCIEPUMEHTANBbHYIO YCTAHOBKY M3 JAHHOTO Ha0opa 000pyA0BaHUS IO HHCTPYKIUH,
OIMHCHIBATH XOJI OMBITA U 3aMUCHIBATH €r0 PE3yJIbTaThI, JOPMYITUPOBATH BHIBOMBI;
MPOBEJICHUE TPSMBIX W KOCBEHHBIX H3MEPEHUN (PU3NYECKHX BEIMYUH: YMCHHE
IJIAaHUPOBATh ~ M3MEPEHHs, CaMOCTOATEIBHO  COOMPAaTh  AKCIEPUMEHTAJIHHYIO
YCTaHOBKY IO WHCTPYKIMHU, BBIYUCIATh 3HAYEHUE BEIMYMHBI M aHAIU3UPOBATDH
MOJIYYEHHBIE  PE3yJbTaThl € YYETOM 33JaHHOM IOTPEUIHOCTH  PE3YJIbTATOB
U3MEPEHUN;

MPOBEJICHUE HECIOKHBIX OKCIHEPUMEHTAIBHBIX HCCIECA0BAHHUI; CaMOCTOSTEIBHO
coOupaTh JKCIIEPUMEHTAJIbHYI0 YCTAaHOBKY UM TMPOBOJUTH HCCICIOBAHUE IO
WHCTPYKIIUH, TIPEICTABJIATH MOJYICHHBIC 3aBUCUMOCTH (PU3NYECKUX BEJIMYMH B BUJIC
Tabmui U TPauKOB, YUYUTHIBATH MOTPEUTHOCTH, JENaTh BBIBOJBI MO pe3yJbTaTaM
HCCIEI0BAHUS




[ToHnMaHMe XapaKTEpHBIX CBONCTB (U3MYECKUX MoOjesel (MaTepuajbHas TOYKa,
aOCOJIIOTHO TBEPAOE TEJNO, MOJENU CTPOEHHUS Ta3oB, KMIKOCTEH M TBEPIBIX TeEl,
IUIaHETapHas MOJENb aTOMa, HYKJOHHAs MOJElb aTOMHOIO s1pa) U YyMEHHE
MPUMEHSATH UX JUUI1 00BSICHEHHS (U3HUECKHUX MTPOIIECCOB

YMmeHue oOBACHATH (PU3MUECKHE MPOIEeCChl U CBOWCTBA Tel, B TOM 4YHUCIE U B
KOHTEKCTe CUTyalull NPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa, B YAaCTHOCTH,
BBISIBJIATh TMPUYMHHO-CJIEICTBEHHBIE CBSI3U U CTPOUTH OOBSICHEHHE C OMOpOM Ha
M3yYEHHbIE CBOWCTBAa (PM3UYECKHUX SBJICHUH, PU3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTHU
1 MOJIETIH

VYMmeHnue pemaTth pacueTHble 3a1aun (Ha 6a3e 2 - 3 ypaBHEHUI), UCMIONb3Ys 3aKOHBI U
(bopMyITbl, CBSI3BIBAIOIIME (PU3HUECKHIE BETMYHHBI, B YACTHOCTH, 3aIMCHIBATh KPATKOE
YCIIOBUE 3aJ]a4H, BBISBISITH HEJOCTAIONINE JaHHBIC, BEIOUpPATh 3aKOHBI U (POPMYITHI,
HEOOXOAMMBIE ISl €€ pEeLIeHUs, MCIOJIb30BaTh CIPABOYHBIE JIaHHBIE, MPOBOJUTH
pacyeTsl M OIIEHHWBATh PEATMCTUYHOCTH TIOJIYYEHHOrO 3HA4YeHUS (U3HUECKOM
BEJIMYMHBI, YMEHUE ONPEAENATh pa3MepHOCTh (PU3NUECKON BETHMUUHBI, MOTYy4EHHON
MIPU pellieHU  3a4auu

YMeHue xapakTepu3oBaTh MPUHIMUIBI JEHCTBUS TEXHUYECKUX YCTPOWCTB, B TOM
9guciie OBITOBBIX MPHUOOPOB, M MPOMBIIUICHHBIX TEXHOJOTHYECKHUX MPOIIECCOB MO HX
OIMCAHUIO, UCTIOJIb3YSl 3HAHHS O CBOMCTBAX (PU3MYECKUX SBICHUN U HEOOXOIUMBIE
¢duznyeckre 3aKOHOMEPHOCTH

10

YMeHue UCIoNb30BaTh 3HAHUS O (PU3HUECKUX SBIEHUSX B TTOBCETHEBHOMN KU3HU IS
obOecriedyeHus: 0€30MACHOCTH TIIpU  OOpalieHud C OBITOBBIMM IpHOOpamMu U
TEXHUYECKUMHU YCTPOHCTBAMH, COXPAHEHHUS 3I0pPOBbS M COOJIOJCHHUS HOPM
9KOJIOTMYECKOTO TOBEACHUS B OKPYXAIOMICH cpene; MOHUMaHWe HEOOXOIUMOCTH
MPUMEHEHUSI  JOCTHXKEHUH  (QU3MKM W TEXHOJOTMA Uil  paroOHAJIBHOTO
MIPUPOIOTIOTIB30BAHUS

11

OnbIT moucka, npeoOpa3oBaHMsl U TPEACTaBIEHUS HHPoOpMaK (PU3NIECKOTO
CoZlep)KaHus C UCIOJIb30BaHUEM HH(OPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUH;
yMEHHE OIICHMBAaTh JOCTOBEPHOCTh IOJY4YE€HHOH MH(OpMAanmMd Ha OCHOBE
UMEIOIINXCS 3HAHUHN U TOMOJHUTEIbHBIX HCTOYHHUKOB;

YMEHHUE MCIOJIb30BATh IPU BBINOJHEHUH Y4YEOHBIX 3a/laHUil Hay4dHO-NOMYJISIPHYIO
JIUTEpaTypy (PU3NYECKOTro COJEp)KaHUs, CIIPAaBOYHbIE MaTepUasbl, PECypchl CETH
WNntepHer;

BJIajicHue 0a30BBIMU HaBbIKaMU MpeoOpa3oBaHUs MHPOPMALMU U3 OJHOW 3HAKOBOM
CUCTEMbl B Jpyrylo; yMEHHE CO37aBaThb COOCTBEHHbIE IUCbMEHHBIE U YCTHbBIE
COOOI1IeHUS Ha OCHOBE MH(OPMALIMU U3 HECKOJIbKUX HCTOYHUKOB

Tabmuma 22.7

[TepeueHs a1eMEHTOB cojiepkaHus, mposepsieMbix Ha OI'D o gusuke

Kon

IIpoBepsiemMblil 3IEMEHT COAEPKAHUS

MEXAHWYECKUE ABJIEHUA

11

Mexanuueckoe ABWkeHHEe. MatepuanbHas Touka. Cuctema orcuera. OTHOCHUTEIBHOCTh
JIBIDKCHUS

1.2

PaBHOMepHOE 1 HepaBHOMEpHOE BUKeHUE. CpeaHss cKopocTb. PopMmyiia [l BEIUUCICHUS
CpPEIHEN CKOPOCTH:




V=_
t
1.3 PaBHOMepHOE MpSMOIMHEHHOE MBH)KCHHE. 3aBUCHMOCTh KOOPJIWHATHI TEJla OT BPEMEHHU B
ciIydae paBHOMEPHOI'O IPSAMOJIMHEHHOT'O JIBH)KCHUS
X(t) = Xo + Wit
I'padmiky 3aBHCUMOCTH OT BPEMEHH JIsi MPOCKIIUU CKOPOCTH, MPOCKIIUU TEpEMEIICHNUS,
MyTH, KOOPAUHATHI ITPU PABHOMEPHOM MPSIMOJIMHEHHOM JIBUKCHUHT
14 3aBUCHMOCTh KOOPJIMHATHI TeJla OT BPEMEHH B ClTydae paBHOYCKOPEHHOTO MPSIMOJIMHEHHOT O
JIBIDKEHUS:
2
X(t) =X, +Vy,t+a, - ?
dopMmyIIbl A1 TPOCKIIUU TTEPEMEIICHHUS, ITPOSKIIMH CKOPOCTH U MPOCKIIUN YCKOPEHUS MPU
PaBHOYCKOPEHHOM IPSAMOJIMHCHHOM JBH)KCHUU:
2
t
Sx(t) = Vox 't+ax 'Ei
v, (t) =v,, +a, -t
ax(t) = const,
2 2
Vox - Vix = 28Sx.
I'padukn 3aBHCUMOCTH OT BpEMEHH [JIsi MPOEKIHH YCKOPEHHS, MPOEKIIMU CKOPOCTH,
MPOEKIINH MEePEMEIICHUsI, KOOPAUHATHI IPU PAaBHOYCKOPEHHOM MPAMOJIMHEHHOM JIBHKEHUU
15 CBobonHoe majeHue. GopMyJbl, OMUCHIBAIONIME CBOOOIHOE MaJ€HUE Tejia MO BEPTUKAIH
(IBM)KEHME Tena BHM3 WJIM BBEPX OTHOCUTENIBHO MOBEPXHOCTH 3emin). ['paduxu
3aBUCUMOCTHU OT BPEMEHH JJIi MPOEKIIUU YCKOPEHUS, MPOEKIUH CKOPOCTH M KOOPAMHATHI
py CBOOOTHOM TaJICHUHU TeJia 0 BEPTUKAJIN
1.6 CKOpOCTh paBHOMEPHOTO JABHKEHHS TeNa 10 OKPY>KHOCTH. HampaBiieHne CKOpoCTH.

dopmya A1 BEIUKCICHHUS] CKOPOCTH Yepe3 pauyc OKPYKHOCTH U TIEPUO OOpaIIeHUS:

21R
V= ——
T

LentpocTpemutenbHoe yckopenue. HampaBieHue LEHTPOCTPEMUTENBHOIO —YCKOPEHUSI.
dopmyia 1151 BBIUUCIECHUS! YCKOPEHHUS:

dopmyia, CBA3bIBAIOIIAS IEPUOA U YACTOTY OOpaIeHHUS:




V=_
T
1.7 Macca. [1notHoCTh BemecTBa. @opmyna /sl BEIYMCIEHUS MIIOTHOCTH:
m
p=—
Vv
1.8 Cuna - BekTopHast pu3ndeckasi BenmuuuHa. CIIo)KeHUe CHIT
1.9 SIBnenune nnepuuu. Ilepsoiit 3akoH HeroToHA
1.10 Bropoii 3akon HeroToHa:
F=m-a
CoHanpaBiI€HHOCTh BEKTOPA YCKOPEHMsI T€JIa U BEKTOPa CHUJIbI, J€HCTBYIOIIEH Ha TEIO
1.11 B3aumoneiictBue ten. Tperuii 3akoH HeroToHa:
F2—>1 = _F1—>2
1.12 TpeHue 1mokos U TpeHHE CKOJbKeHus. PopMmysa sl BHIYMCIEHUS MOAYJIS CHJIBI TPEHUS
CKOJIb)KEHUS:
F,=n-N
113 Hedopmarus tema. Yopyrue u Heynpyrue nedopmanuu. 3akoH yrnpyrod aedopmaruu
(3akoH I'yka):
F=k-Al
114 BcemupHoe TAroTeHne. 3aKoH BCEMUPHOTO TATOTEHUS:
m,-m
F=G.-_* 2.
RZ
Cuna tsxectu. Y ckopeHue cBOOOIHOIO MaIeHHs.
®dopmyna A1 BBIYMCICHUS CHIIBI TSDKECTH BOJIM3M OBEPXHOCTH 3eMIIH:
F = mg.
[Bwxenne muianer Bokpyr Comnua. IlepBas xocmumueckass ckopocTs. HeBecomocTs u
neperpys3ku
1.15 Hmnynbe Tena - BeKTopHas (pu3nyeckas BeJIMYnHa.
p=mv
HMItynbc cUCTEMBI TEIL
N3menenune ummyisca. Mynsc cumsl
1.16 3aKOH COXPaHEHUs UMITyJIbca JUIsl 3aMKHYTOM CUCTEMBI TEN:




p =m,v, + m,v, = const.

PeakTuBHOE IBIMKEHIE

1.17 Mexanndeckast paborta. Dopmyna st BIMUCICHUS Pa0OThI CUJIBI:
A= Fscosa.
MexaHn4ecKast MOIIHOCTb:
A
N=_
t
1.18 Kunernueckas u noreHuHanbHas SHEPrUsl.
dopmyiia 11 BEIYUCIICHUSI KHHETUUECKOW YHEPTUU:
mv?
E = —2
TeopeMa 0 KHHETUYECKOW SHEPTUH.
dopmyiia 11 BBIYUCIEHHUS NOTEHIIMAIIbHON SHEPrUu Teja, MOAHATOro Ha/l 3eMIIeH:
Ep = mgh
1.19 MexaHu4decKast JHEPIHs:
E = Ex + Ep.
3aKOH COXpaHEHUS MeXaHudeckod »HHepruu. Dopmyna I 3aKOHAa COXPAaHEHMsS
MEXaHUYECKOU SHEPruu B OTCYTCTBUE CUJI TPEHUSI:
E = const.
[IpeBpaiieHre MeXaHUYECKON YHEPTUU NTPH HATUIUHU CHIIBI TPEHUS
1.20 ITpocTbie MexaHU3MBI. "30J10TOE TPaBUIIO" MEXaHUKH.
Peryar. MoMeHT cuibl:
M = Fl.
VYcnoBue paBHOBECHS phluara:
M1+ M+ ...=0.
ITonBM>XHBIN 1 HEMOABUKHBIN OJIOKH.
— AHOHQSH&H
KIT nmpocThIX MEXaHU3MOB, n
3aTpadeHHast
121 JlaBiieHue TBEpIOTO TeNa.

(DopMyJIa AJIs1 BBIYUCIICHUA OAaBJICHUSA TBEPAOro TCa:




JaBnenue raza. ATMocdepHoe TaBICHUE.
FHI{pOCTaTI/IT-IeCKOC JaBJICHUEC BHYTPU KUAKOCTHU.
dopmyiia 11 BBIYUCIICHUS JABJICHUS BHYTPH KUJKOCTH!

P =pgh+ Py,

1.22

3axoH [lackand. ['mapaBnuueckuil npecc

1.23

3akoH Apxumena. @opmyna s ONpeNEiICHUs BBITAJIKHUBAIOIIEH CHIIbI, ASHCTBYIOIIEH Ha
TEJ0, TOTPYKEHHOE B XKUAKOCTh WIIN Ta3:

I:Apx. = ng '

VcaoBue mraBanus tena. IlmaBanue CYZAOB U BO3AYXOIIJTaBaHUEC

1.24

Mexanuueckue koneOaHus. AMIUIMTYAA, neppmf n yacrora konebanuii. dopmya,

CBA3BIBAIOIIAS YACTOTY M HepHoj Kostebanuit: V= _

T

1.25

Marematuueckuil U NpYXKUHHBIA MasTHUKHU. [IpeBpalieHue sHepruu mnpu KosueGaTelbHOM
JBIKEHUU

1.26

3aryxatoiue konedbanus. BeiHyk1eHHbIe KoneOaHus. Pesonanc

127

Mexanndeckiue BOJHBI. [IpomosibHBIC M TONEpevYHbIe BOJHBL. J[IMHA BOJIHBI M CKOPOCTh
pacnpocTpaHEHUs BOJIHBI:

A=Vv-T

1.28

3ByK. I'poMKOCTh M BbICcOTa 3ByKa. OTpa)k€HHE 3BYKOBOM BOJIHBI HAa I'PAaHMIE JIBYX CpE.
WHubpa3Byk U yabTpa3ByK

1.29

[TpakTHueckue paboTh

W3mepeHne cpeqHedl INIOTHOCTU BEIIECTBA; apXUMEIOBOW CHIIbI, KECTKOCTU MPY>KUHBI;
KO3(pQUIIMEHTa TPEHUsI CKOJIbXEHHUS; pabOThl CUJIBI TPEHUs, CHUJIbl YHOPYIOCTH; CpeqHei
CKOpPOCTH JIBHYKEHMsI OpycKa 10 HaKJIOHHOW IJIOCKOCTH; YCKOPEHUs OpycKa ImpU ABUKEHHUU
[0 HAKJIOHHOHM IUIOCKOCTH; YacTOThl M Mepuoja KojJeOaHUil MaTeMaTH4ecKoro MasiTHHKA;
4acTOThl U MepHoJa KosleOaHUi MPY>KMHHOT'O MasgTHUKA; MOMEHTa CHJIbL, 1eHCTBYIOLIEro Ha
pbruar; paboThl CHJIBI YIPYTOCTH IPU MOABEME I'py3a C IMOMOUIbIO HEMOABUKHOIO OJIOKa;
paboTHI CUJIBI YIPYT'OCTH IIPU HOABbEME I'Py3a C IOMOIIBIO MOABUKHOIO OJI0KA.
HccnenoBaHue 3aBUCUMOCTH apXUMEIOBOM CHIIBI OT 00beMa MOrpyKEHHON 4acTH Tesla U OT
IUIOTHOCTH KMJIKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CUIIBI OT MAcChl T€Ja; CUJIbI TPEHUS
CKOJIb)KEHHSI OT CHJIbl HOPMAJIbHOI'O JAaBJIEHUS U OT POJia IMOBEPXHOCTH; CHJIBI YIPYTOCTH,
BO3HHKAIOIIEH B MPYKUHE, OT CTEMEeHU JedopMalvy MPYKUHBI; YCKOpeHHUs Opycka OT yria
HAKJIOHA HANpaBJIsAIoIIel; nmepuoja (YacToThl) KOJEOAHUH HUTIHOTO MAasTHUKA OT JUTHMHBI
HUTH; TIepro/ia KoJIeOaHUH MPY>KUHHOTO MasiTHUKA OT MacChl Tpy3a U )KECTKOCTU MPYKUHBI;
UCCIIeZIOBaHNE HE3aBUCUMOCTH MepHuoja KojebaHui HUTSIHOTO MagTHUKA OT MacChl I'py3a.
[TpoBepka ycinoBUs paBHOBECHS pbluara

1.30

dusznueckue ABICHUS B npupoac: MpuMeEpPbl IBUKCHHA C pa3JIMYHBIMHA CKOPOCTSAMHA B JKUBOM




Y HEKUBOW NPUPOJE, ACHUCTBUE CHIIBI TPEHUS B MPHUPOAE U TEXHHUKE, IPUIUBBI U OTIUBBHI,
nBwxkeHue I1uiaHeT COJNHEYHOM CHCTEMbl, PEAKTUBHOE JBUXEHHE >KMBBIX OpPraHU3MOB,
pblYary B Tele 4eloBeKa, BIUsSHIEe aTMOC(HEpPHOro JaBJISHHs HA )KUBOM OpraHu3M, IIaBaHHe
pbIO, BOCHPUSTHE 3BYKOB JKUBOTHBIMH, 3€MJIETPSICEHUE, CEICMUYECKHE BOJIHBI, IlyHAMH, X0

131 TexHuueckne yCTpOMCTBa: CIMAOMETP, JATYUKHU IOJIOKEHUS, PACCTOSIHUS U YCKOpPEHHS,
JMHAMOMETp, TOANIMITHUKK, PAaKeThl, pblYar, MOJBW)KHBIA ¥ HEMOABIKHBIA OJIOKH,
HaKJIOHHAs TUIOCKOCTb, IIPOCThIC MEXaHU3MBI B OBITY, COOOIIAIOIINECS COCY/bI, YCTPOHCTBO
BOJIONIPOBO/Ia, THIPABIMYECKUH Tpecc, MaHOMETp, OapoMeTp, BBICOTOMED, IOPIIHEBOU
HACOC, apeoMeTp, HXOJIOT, UCII0JIb30BaHHE yIbTPa3ByKa B ObITY U TEXHHKE

2 TEITJIOBBIE ABJIEHU A

21 OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOI TEOPHH CTpPOCHHUs BemiecTBa. Mozaenu
TBEPJOr0, KUIKOT0 U Ta3000pa3HOro COCTOSHMIA BemecTBa. Kpucrammmaeckue u amoppHbIe
Tena

2.2 JBmwkenne uactui BemecTBa. CBs3b CKOPOCTH JABIDKEHHUS YaCTHI[ C TEMIIEpaTypoO.
BbpoyHoBckoe nBuxenue, nuddysus

2.3 CMaumnBaHue U KallUJUISIPHBIE SIBICHUS

24 TenoBoe pacimpeHne U cyKaTue

25 TenoBoe paBHOBECHE

2.6 BuyTtpennss sHeprus. Pabora u Teronepenaya Kak criocoObl M3MEHEHHs BHYTPEHHEH
SHEPrUH

2.7 Buzp! Tenonepenadn: TEmI0NPOBOIHOCTh, KOHBEKIIHS, U3Ty4YCHHUE

2.8 Harpesanue u oxnaxaenue tena. KoauuecTBo TEIUIOTHI. Y AeNnbHas TEIUIOEMKOCTB:

Q=cm(ty - ty)

2.9 3aKOH COXpaHEHHsI SHEPTHH B TEIUIOBBIX MPOLECCax. Y paBHEHHE TEIIOBOTrO OanaHca:
Qi+Q2+..=0

2.10 Hcnapenne u konpeHcanus. MI3MeHeHHe BHYTPEHHEH SHEPrUU B IIPOLIECCE HCIAPEHUs U
KoHJeHcanuu. Kunenne ®uakoctu. Y enbHas TeIioTa mapoodpa3oBaHUs:

m

211 BnaxxHOCTh BO3TyXa

212 [InaBnenue u KpucTtaumzanus. V3MeHeHWe BHYTpPEHHEW JHEPruM MpH IUJIaBICHUU H
KpUCTAJUTM3AIMH. Y AeTbHas TeII0Ta IJIaBICHUS:

m
2.13 BHyTpeHHsIs SHEeprus CropaHus TOIIMBA. Y AeNbHAS TEIJIOTA CTOPaHHsI TOIUIUBA:




q-2
m

2.14 [TpunHIUTIIEI pabOTHI TEUIOBBIX ABUTraTenei. KIT/ TemmoBoro asurarens

2.15 [TpakTHyeckue paboTh
N3mepenne ynenbHOW TEIIOEMKOCTH METAIIMYECKOro IUIIMHAPA; KOJIMYECTBA TEIIOTHI,
MOJyYEHHOT'0 BOJOM KOMHATHOH TeMIepaTyphbl (GUKCHPOBAHHON MAaCChl, B KOTOPYIO OMYIIIEeH
HarpeTbli UWIMHIP; KOJIMYECTBA TEIJIOThl, OTAAHHOTO HArpeThIM IMUJIUHIPOM, IOCIE
OMYCKaHMWsl €ro B BOJlY KOMHATHOM TeMIepaTypbl; OTHOCHTEIbHOM BJA)KHOCTH BO3/yXa;
yAEIbHOMN TENJIOTHI IJIABJICHUS JIbJA.
UccnenoBanne wu3MEHEHUsT TeMIIEpaTypbl BOABI NpPHU PA3JIUYHBIX YCIOBHSX; SBJICHUS
TENnJI000MEeHa IPU CMEIIMBAaHUU XOJIOJHOM U ropsiuelt BOJbI; Mpolecca HCHapeHus

2.16 dusnueckue SBJICHUS B MPUPOJE: MOBEPXHOCTHOE HATSHDKEHUE U KalWJULSIPDHBIC SBIICHUS B
NpUpoAe, KpUCTaUlbl B mpupozae, uznydenue CoiHIA, 3aMep3aHHE BOJAOEMOB, MOPCKHE
Opu3bl; 00pa3oBaHME POCHI, TYMaHa, UHEs, CHera

2.17 TexHuueckne ycTpoicTBa: KalWUISIPbL, IPUMEPBI UCII0JIb30BaHUS KPUCTAJIIOB, XKUIKOCTHBIN
TEPMOMETP, JATYUK TEMIIEpaTypbl, TEPMOC, CUCTEMA OTOIUIEHHUS JIOMOB, T'HI'POMETPBHI,
MICUXPOMETp, TapoBas TypOUHA, ABUTAaTElh BHYTPEHHETO CTOPAHHUS

3 OJIEKTPOMAT'HUTHBIE ABJIEHUA

3.1 DnekTpu3anus Tei. /Ba Buaa a3J1eKTpUYeCKUX 3apsiioB

3.2 B3aumoneiicTBue 3apskeHHBIX Ten. 3akoH Kynona

3.3 3aKO0H COXPaHEHHUsI SIIEKTPUUECKOTO 3apsiaa

34 Onextpuueckoe mnojie. HanpsokeHHOCTh aiekTpuueckoro nosis. [lpuHnun cynepro3uuuu
AMEKTPUYECKUX TTOJICH (Ha Ka4eCTBEHHOM YPOBHE)

35 Hocurenu snextpudeckux 3apsaoB. [leficTBHE dIEKTPUYECKOrO MOJIA HA JJIEKTPUYECKUE
3apsinbl. [[pOBOJHUKY U AUAJIEKTPUKHU

3.6 [TocTosHHBIM  3neKkTpudyeckuii ToOK. JlelcTBus snekTpuyeckoro Toka. Cuia  Toka.
Hampsixenue.

t
3.7 DIJIEKTPUYECKOE COMPOTUBIICHUE. Y IETbHOE ANEKTPUUECKOE COIPOTUBIICHUE:
3.8 3akoH Oma Ji71s1 yJacTKa dJIEKTPUIECKOM T1eMn:




3.9 [TocnenoBaTeabHOE COSAMHCHHE TIPOBOIHUKOB:
h=;U=U+U;;R=R;1 +Ro.
[TapannensHOe cOeIMHEHNE TPOBOAHUKOB PaBHOT'O COIPOTUBIICHUS:

_ R,
U=u;l=1+I;R=_",
12 12 5

CMmenIaHHble COeIMHEHUS TPOBOJHUKOB

3.10 PaGoTa 1 MOIIHOCTB AMEKTPUUECKOTO TOKA.
A=U-1-t;,P=U"-I

3.11 3akoH [xoyns-Jlenma:
Q =12.R-t

3.12 Oneir Dpcrega. MarHutHoe IMoJie MPSMOrO MPOBOJHUKA C TOKOM. JIMHMM MarHUTHOU
WHIYKLIUU

3.13 MarsauTtHoe 1oJjie MOCTOSHHOr0 MaruuTa. BzaumoseiicTBie moCTOSHHBIX MarHUTOB

3.14 JleficTBre MarHUTHOTO MOJI1 HA IIPOBOAHUK C TOKOM

3.15 Omneitel @apanes. SABneHue 35eKTpoMaratuTHOW HHAyKUuU. [IpaBuito Jlenna

3.16 [TpakTHyeckue paboTh
H3mepeHne 37eKTpUYecKOro COMPOTUBIECHUS PE3UCTOPA; MOIIHOCTH 3JEKTPUUYECKOTO TOKA;
pabOoTHI AIEKTPUUECKOr0 TOKA.
HccrnenoBanue 3aBUCHUMOCTH CHJIBI TOKA, BO3HUKAIOIIETO B IPOBOJHUKE (PE3UCTOPSI,
JaMITOYKa), OT HANpPHKEHWs Ha KOHIAX IMPOBOJHHMKA; 3aBHCHMOCTH COIPOTHUBIICHUS OT
JUIMHBI TPOBOJHUKA, IJIOILAIHN €ro NONEPEYHOI0 CEUEHUS U YEIbHOI0 COIPOTHBIIEHHUS.
[TpoBepka nmpaBuia AJIs IEKTPUUECKOr0 HANPSDKEHUS NP MOCIeI0BAaTEIbHOM COSAMHEHNUN
MPOBO/IHUKOB; IMpaBUJIa JJI CUJIBI AJIEKTPUUYECKOr0 TOKA MpPU MapajuleIbHOM COEIWHEHUU
MIPOBOIHUKOB (PE3UCTOPHI U JIAMIIOYKA)

3.17 dusnueckue SBICHUS B MPUPOIE: IIEKTPUUYECKUE SBIEHUS B aTMocdepe, IIeKTPUIECTBO
JKUBBIX OPraHM3MOB, MarHUTHOE oJie 3eMJIM, Apeii( MOII0COB, POJIb MArHUTHOTO MOJIS JJIs
J)KU3HU HA 3eMJie, OJISIPHOE CUSTHUE

3.18 TexHuueckne yCTpOWCTBA: 3SJIEKTPOCKOI, AaMIEPMETpP, BOJBTMETP, PEOCTaT, CYETYUK
AIIEKTPHY ECKOMN SHEpruy, 9JIEKTPOOCBETUTENbHBIE  TPUOOPHI, HarpeBaTelIbHbIe
ANEKTpONpuOOphl  (MpUMEPBI),  DIEKTPUUYECKHE  MPENOXPAaHUTENH,  DJIEKTPOMArHur,
AIIEKTPOJBUTATEIH ITOCTOSIHHOT'O TOKA, F€HePaTOp MOCTOSHHOT'O TOKA

3.19 DneKkTpoMarHuTHbIE BOJHBL [1IKkana 371eKTpoMarHUTHRIX BOJIH

3.20 JlyueBast Mogens cBeta. [IpsMmonuHeitHoe pacnpocTpaHeHre cBeTa

3.21 3aKoH oTpa)keHHUs cBeTa. [Imockoe 3epkaiio

3.22 ITpenomiienne cBeTa. 3aKOH MPETOMIICHHSI CBETa




3.23

Hucnepcus csera

3.24 JIunza. Xon nyueit B nuH3e. @oKycHOE paccTosHUE TUH3bl. OnTHYecKas Cuila JIMH3bI:
D=1/F

3.25 I'ma3 xak ontuyeckas cucrema. OnTudeckue npudopbl

3.26 [TpakTHyeckue paboTh
H3mepeHre onTUYecKor CUIIBI cOOMparomel JIMH3BI; (POKYCHOTO pacCTOSHUS COOHMparomeit
JUH3Bl (0 CBOWMCTBY paBEHCTBA DPAa3MEpPOB INpeAMETa U HM300paKEHUs, KOrja HpeaMeT
pacIonoxeH B JBOMHOM (POKycCe), TOKa3aTells MPETOMIIEHUS CTEKIIA.
HccnenoBanue cBOicTBa M300pakeHMsI, TIOTYYEHHOTO C MOMOINBI0 COOMpAroIiel JIMH3bI;
U3MEHEHUs1 (OKYCHOTO pACCTOSHUSA JABYX CIOXKEHHBIX JIMH3; 3aBUCHMOCTH YIJia
IIPEJIOMJIEHHS] CBETOBOIO JIyda OT yTJjia IMaIeHUs Ha TpaHuIle "BO3NYX - CTEKJIO"

3.27 @dusnueckue sABiIeHUsA B npupope: 3atMeHus ConHua u JIyHsl, 11BeTa T, ONTUYECKUE
aBJIeHUs B aTMocdepe (1BeT HeOa, pedpakius, pagyra, MUPax)

3.28 TexHuueckue ycTpoicTBa: O4KH, IEPUCKOIL, (oToanmnapar, ONTHUYECKHE CBETOBO/IbI

4 KBAHTOBBGIE ABJIEHUA

4.1 PanunoaktuBHOCTE. Anbha-, 6eTa-, raMma-usnydenus. Peakuun anbda- u 6era-pacmana

4.2 Omnsitel Pezepdopaa no paccesnuto anbda-yactuul. [Inanerapuas Mmogens atoma

43 CocraB aToOMHOT O siipa. M30T0MbI

44 [lepuon momypacmnana aTOMHBIX A11€p

45 SnepHble peakuu. 3aKOHBI COXPaHEHHUS 3apsiIOBOr0 K MaCCOBOT'O YHCET

4.6 dusnueckue SBJICHUS B MPUPOJIE: €CTECTBEHHBIH paJuOaKTUBHBINA (OH, KOCMUYECKHE JTy4H,
palOaKTUBHOE M3JIy4YE€HUE MPUPOJHBIX MUHEPAJOB, ACHCTBHE PaJMOaKTUBHBIX M3JTydeHUN
Ha OpraHu3M YelloBeKa

4.7 TexHuueckne ycTpoMCTBa: CIEKTPOCKOI, MHIMBHUAYAIbHBIM NO3UMETp, Kamepa BuibcoHa,

AAC€pHas DOHCPreTHKa




HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo yacos

Bcero

KonrpoJabubie
padoThI

[pakTnueckue
padoThI

Jara
HU3y4eHHsA

DJIEeKTPOHHBIE
uu(ppoBbIe
oOpa3oBarejibHbIEe

pecypchbl

dusnka — HayKa o mpupone. SIBienus
npupoasl. Pu3nyecKue sBICHUS

MexaHn4ecKue, TEIJIOBEIC,
ANEKTPUYECKUE, MATHUTHBIE, CBETOBBIE,
3BYKOBBIC SIBJICHUS

dusnyeckre BEIMIUHBI U UX
U3MepeHue

VYpok-uccinenosanue "M3mepenue
TEMIIEPaTyphl IIPU IOMOIIN
’KHUJIKOCTHOT'O TEPMOMETpa U JaTYUKa
TeMIepaTypbl"”

Kak ¢usuka u gpyrue ecTeCTBeHHbBIE
HayK{ U3Yy4aroT MPUPOAY.

ECTCCTBGHHOH&y‘IHBIfI METOA ITO3HAHMHA.

Onucanue GU3NICCKUX SIBJICHUH C
ITIOMOUIBIO MOJIEIIEN

bub6moreka [JOK
https://m.edsoo.ru/ff09f72a

VYpok-uccnenosanue "lIposepka
TUIOTE3bl: JaIbHOCTH MOJIETa apuKa,
MYIIEHHOT' 0 TOPHU30HTAIBHO, TEM
6onb11e, uem OoJIbIIe BEICOTA TTyCcKa'"

Crpoenue BeniectBa. ONbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE
BEILECTBA

bubmmoreka [IOK
https://m.edsoo.ru/ff09fe0a

JIBM>KeHHEe 4YaCTHUIl BEIlIeCTBa

bub6mmoreka IIOK
https://m.edsoo.ru/ff0a013e

Vpoxk-uccrnenoBanue «ONBITHI 11O



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e

HAOIIIOICHHUIO TEMJIOBOTO PACIINPEHUS
ra3oB»

10 ArperatHble COCTOSIHUS BEIIECTBA
B3anmocBs3p MeX1y CBOMCTBAMHU
BELIECTB B Pa3HbIX arperaTHbIX
11 COCTOSTHUSIX U UX bubmunoreka [IOK
aTOMHOMOJIEKYJISIPHBIM CTPOECHUEM. https://m.edsoo.ru/ff0a0378
OC0OEHHOCTH arperaTHbIX COCTOSTHUM
BOJIbI
MexaHnuecKoe IBUKEHHUE. Eu6 LIOK
12 PaBHOMEpHOE H HEPABHOMEPHOE MOJIOTCKA
P p p https://m.edsoo.ru/ff0a05c6
JIBIDKEHUE
bub6moreka IIOK
13 Ciopocts. EmHuub! cropocTH https://m.edsoo.ru/ff0a079c
but6mmoreka [IOK
14 Pacuer nmyTu 1 BpeMeHU ABUKEHUS https.//m.edsoo.ru/ff0a0aed
WNHepuus. 3aKOH UHEPLHH. Bu6 10K
B3aunmoneiicTBue Ten Kak MpuYnHa MOJIMOTCKA
49 A P https://m.edsoo.ru/ff0a0c10
W3MEHEHUS CKOPOCTH JBYIKEHUS TEI
IImoTHOCTE BentecTBa. Pacuer Macchl u BuommoTteka HOK
16 .
o0BeMa Tena 1o ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaGopartopHas pabora «OnpezeneHne
IJIOTHOCTHU TBEPAOrO TEIIa»
18 Pemenue 3agau no reme "[110THOCTE Bu6mmotexa IIOK
BemecTa" https://m.edsoo.ru/ff0al23c
Cuita kak XapakTepuCTUKa
19 B3aumoJiericTBus Tea. Cua ynpyrocTu.
3akoH ['yka
JlaGopaTopHas pabota «M3yueHue
20 3aBUCUMOCTH PACTSIKEHUS

(medopMmanum) Mpy>KUHBI OT
MIPUIIOKEHHON CHUITBD)



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c

21

SBnenne taroreausd. Cuna TsHKECTU

CBs13p MEXy CHIION TSKECTU U MacCon

bubmmoteka [IOK

tena. Bec Tena. Pemenue 3agad o teme
22 " " A https://m.edsoo.ru/ff0al778
Cuna TsoKecTr
23 Cuita TSDKECTH Ha APYTUX IUIaHeTax. Bu6mmotexa [TOK
Pu3n4EeCKUE XapaKTEPUCTUKH ILUIAHET https://m.edsoo.ru/ff0a1502
bu6mmoreka [IOK
24 Hsmepenne cuit. JlunamomeTp https://m.edsoo.ru/ff0al8cc
bu6moreka IIOK
2 Bec Tena. HeBecoMocThb
5 ccte CBECOMOC https://m.edsoo.ru/ff0al778
CnoxeHue ABYX CUJI, HAIIPABJIECHHBIX 11O Bub 10K
2 OJHOM npsiMol. PaBHOAEMCTBYIOIIAS MOJINOTCKA
6 A p a Yot https://m.edsoo.ru/ff0ala70
CUII
97 Penienue 3agay no reme
"PaBHopelicTByOIIas "
TpeHue CKOJIbKEHUS U TPEHUE TTOKOS. Bu6mioreka IJOK
28 .
TpeHue B Ipupoae U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlabopartopHas paborta «M3yuenue
29 3aBUCUMOCTH CUJIBI TPEHUS CKOJIbKCHUS bu6mmotexa LIOK
OT CHJIBbI JaBJIEHUS U XapakKTepa https://m.edsoo.ru/ff0alcc8
CONPUKACAIONINXCS TOBEPXHOCTEN)
30 Pemienue 3aga4 Ha onpeneneHue
PaBHOEHCTBYIOIIEN CHJIBI
Pemenue 3amau mo remam: «Bec Tema
31 «['pacuyeckoe n300pakeHnE CHID» , bubmorexa LIOK
P Vp ’ https://m.edsoo.ru/ff0alde0
«Cunb», «PaBHOACHCTBYIOIIAS CHIT
KonTponbsHas pabora o remMam:
«Mexanuueckoe IBHKeHue», «Macca,
32 ILIOTHOCTHY, «Bec Temay,
«["paduueckoe n3o0pakeHue CHID»,
«Cubny
33 JaBnenune. CriocoObl yMEHbIICHUS U bubmoreka LIOK

https://m.edsoo.ru/ff0a20a6



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6

YBCIMYCHHUA JaBJICHUA

34 JlaBnenue ra3a. 3aBUCHMOCTD JaBJICHUS Bbu6moTtexa IJOK
rasza ot 00bEMa, TeMIepaTypbl https://m.edsoo.ru/ff0a2376
35 [lepenaua naBneHust TBEPABIMU TEIIAMH, Bu6nuorexa IJOK
JKHIKOCTAMU U ra3zamu. 3akoH [lackais https://m.edsoo.ru/ff0a25b0
36 JlaBieHUE B )KUJIKOCTHU U rase, Bbubmorexa IIOK
BBI3BAHHOE JCHCTBUEM CHIJIBI TSXKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3agau o teme «J/laBieHue B bu6moreka [JOK
JKHAKOCTH M Tra3e. 3akoH [lackaisy https://m.edsoo.ru/ff0a2826
bu6moreka IIOK
38 Coobuaromuecs cocy st https://m.edsoo.ru/ff0a2970
39 IMuapaBnarueckuii mpece Erbmuorexa HOK
b P https://m.eds00.ru/ff0a3136
40 Manowmerpsl. ITopiiHeBo KUIKOCTHBIN
Hacoc
Atmocdepa 3emuu. [Ipuunnbl
CYIICCTBOBAHUS BO3YIITHON 000JIOUKH
41 3};MJII/I 3aBI/ICI/IMOCTB}2,lTMOC(b€pHOFO brbmmorexa LIOK
) https://m.edsoo.ru/ff0a2b5a
JIaBJICHHS OT BBICOTHI HAJl YPOBHEM
MOpst
bub6moreka [JOK
42 Bec Boznyxa. ATmocdepHoe gaBieHue hitps://m.edsoo.ru/ff0azbs5a
43 N3mepenne atMocpepHOro 1aBJIeHUS. Bu6nuorexa IJOK
Oneit Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTB aTMOC(EPHOTO JaBICHUS Bu6morexa IJOK
OT BBICOTBI HaJl YPOBHEM MOPS https://m.edsoo.ru/ff0a2fc4
45 bapometp-anepona. AtmocdepHoe Bbu6morexa IJOK
JABJICHUE HA Pa3JIMYHbIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3a1ayd no teme "AtMmochepHoe
napiieHue"
47 JelicTBue )XMAKOCTU U ra3a Ha bubmotexa [IOK

MIOTPY’KEHHOE B HUX TeJ0. ApXUMeE0Ba

https://m.edsoo.ru/ff0a3276



https://m.edsoo.ru/ff0a2376
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CHuJlia

48

JlabopaTopnas pabora «Onpenenenue
BBITAJIKUBAOIIEH CHUJIBI, €U CTBYIOLIEH
Ha TeJIO, MOTPY>KEHHOE B )KUIKOCTHY

bubmmoteka [IOK
https://m.edsoo.ru/ff0a33fc

49

JlaboparopHas paboTa o Teme
«MccrnenoBanue 3aBUCHMOCTH Beca Tea
B BOJIe OT 00bEMa MOTrpy>KEHHOM B
YKHMJIKOCTh YaCTH TEJIa

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

50

[InaBanue Ten

bu6moreka IIOK
https://m.edsoo.ru/ff0a3a96

51

JlaboparopHas pabora
"KoHCcTpyHpOBaHHE apeoMeTpa Uil
KOHCTPYUPOBAHUE JIOJKU U
olnpeneneHue e€ rpysonoabémMHocTu”

52

Pemenue 3amau no temam: «IlnaBanue
cynos. Bo3nyxonnaBanue», «J/laBnenue
TBEPIBIX TEJ, )KUIKOCTEH U ra30B»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3654

53

Mexanuueckas padbota

bub6moreka IIOK
https://m.edsoo.ru/ff0a3f82

o4

MoiHocts. EquHuIisl MOIHOCTH

but6moreka [TOK
https://m.edsoo.ru/ff0a3f82

55

VYpok-uccnenosanue "Pacuér
MOIIHOCTH, pa3BUBAEMOI1 ITPH OAbEME
1o Jiectuuie"

56

[IpocTeie MexaHu3Mbl. Poruar.
PaBHOBecHEe cuil Ha pbryare

S7

KonrtposnpHas pabota o reme
«/laBieHune TBEpABIX TEN, KUIKOCTEN U
razoB» / Becepoccuiickas mpoBepovHas
pabota

58

PezepBHbiii ypok. PaboTta ¢ TekcTamu 1o
Teme «JlaBieHue TBEPABIX Tel,
KUIKOCTEH U ra3oBy» / Beepoccuiickas

bub6moreka [IOK
https://m.edsoo.ru/ffO0adffe



https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a4ffe

poBepovHas pabota

59

Prruaru B TexHuke, ObITY ¥ IPUPOJIE.
JlabopaTopnas pabota «MccnenqoBanue
YCJIOBHM paBHOBECHSI pblUara»

0.5

bubmmoteka [IOK
https://m.edsoo.ru/ff0a478e

60

Perenue 3agay no teMe « Y CI0BUS
paBHOBGCI/IH pmqara»

bub6moreka [IOK
https://m.edsoo.ru/ff0a48a6

61

Koadpdunuent monesHoro aeicTBus
mexanu3ma. JlaboparopHas pabota
«H3mepenne KIIJ] HakIOHHON
IIJIOCKOCTHY

0.5

62

Pemtenue 3aga4 mo reme "Pabora,
MoiHocTh, KIT/"

but6mmoreka ITOK
https://m.edsoo.ru/ff0a4c48

63

Mexanundeckas sHeprus. Kunetnueckas
Y OTEHLIMAJIbHASL SHEPI s

but6moreka IIOK
https://m.edsoo.ru/ff0a4252

64

3aKOH COXpaHEHHS MEXaHUYECKON
SHEPrUu

bu6moreka [IOK
https://m.edsoo.ru/ff0a4360

65

YPOK-3KCIEPUMEHT 1O TEME
"DKcnepruMeHTaIbHOE ONPEAEICHUE
M3MEHEHUSI KHHETHYECKOH U
MOTEHIUATBbHOM 3HEepPrun npu
CKaThIBaHUM TeJa 10 HaKJIOHHON
MJIOCKOCTH"

66

KontponpHas pabora no reme «Padora
Y MOILIHOCTb. DHEPrus»

67

PesepBHbIii ypok. PaboTa ¢ TekcTamu 1o
TeMe "MexaHnuyeckoe IBHxKeHue"

bub6mmoreka ITOK
https://m.edsoo.ru/ff0adee6

68

PesepBHbIii ypok. PaboTa ¢ TekcTamu 1o
teme "Pabora. MomHocTh. DHeprus"

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

68

12



https://m.edsoo.ru/ff0a478e
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8 KIIACC

KosnuecTBo yacoB JIeKTPOHHbIE
Ne Hara uugposbie
Tema Ka
w/n emMa ypo Beero KOﬁHTpO.]Ibele H%alcaneCKne WiyueHHs | 00pA30OBATEIBHbIC
padoThI padoThI pecypes
OcCHOBHBIE MOJIOXKEHUS MOJIEKYJISIPHO-
1 KHUHETUYECKOW TEOPUH U X OELITI;{HG 1 Bubmiorexa HOK
p https://m.edsoo.ru/ff0a5256
IIOATBEPKICHUS
2 Macca u pasmep aTOMOB U MOJIEKYJI 1
3 Mopenu TBEpAOTrO, KUIAKOTO U 1 Bbubmorexa IIOK
ra3000pa3HOro COCTOSTHUI BellecTBa https://m.edsoo.ru/ff0a540e
OObscHeHne CBONCTB TBEPIOTO,
4 YKHUJIKOTO U Ta3000pa3HOr0 COCTOSTHUM 1
BEII[ECTBA HA OCHOBE MOJIOKEHUI
MOJIEKYJIIPHO-KMHETUYE€CKON TEOpUH
5 Kpucranmueckue u aMmopQHblie Tena 1 bubmorexa LHOK
p p https://m.edsoo.ru/ff0a5800
6 CmauuBaHue U KAaNWUISIPHOCTb. 1 bu6moTtexa IJOK
IToBepXHOCTHOE HATSKEHHUE https://m.edso0.ru/ff0a5530
7 TennoBoe paclIMpeHNe U CKATHE 1 Enbmiorexa HOK
P p https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TEMIIEpaTyphl CO
8 CKOPOCTBIO TEIIOBOTO IBUKEHUSI 1
YaCTHLL
9 Buyrpennsis sueprus. CnocoOsr 1 Bu6nuorexa IJOK
M3MEHEHUS BHYTPEHHEN SHEPrun https://m.edsoo.ru/ff0a5c60
bubmmoreka [IOK
10 Buze! Terutonepenaym 1 https://m.edsoo.ru/ff0a6412
Ypoxk-koHpepenuus "IIpaktruaeckoe
11 WCII0JIb30BaHUE TEIJIOBBIX CBOKICTB 1 1 Bu6moteka IJOK
BEILIECTB U MAaTEPUAJIOB B LIEIIX https://m.edsoo.ru/ff0a65c0
sHeprocOepexeHus"



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0

12 KomudectBo TennoTel. Y aeiabHas Bu6moteka IJOK
TEIJIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 VYpaBHeHue TemnoBoro 0ajgaHca. Bu6nuorexa IJOK
TennooOMeH U TETJI0BOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlabopaTopHnasi padora
"HUccaenoBanue siBJICHUS bu6mmoreka [IOK
14
TeII000MeHa P CMeLIUBAHUM https://m.edso0.ru/ff0a6a98
X0J10/IHOM U ropsiyeii Boabl1"
Pacuer xonnuecTBa TEMIOTHI,
15 HEe00XOAMMOTrO JJIsl HarpeBaHus Tela U
BBIJIEJISIEMOT'0 UM TIPU OXJIAXKICHUI
JlabopaTopHas pabota "OnpenencHue Bbu6motexa IJOK
16 N " .
YIENBbHOU TEMIIOEMKOCTH BEILIECTBA https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIIMBa. Y 1eJIbHasl TEeII0Ta Bu6motexa IJOK
Cropasus https://m.edsoo.ru/ff0a7b5a
IlnaBnenue u oTBEpAEBAHNE
bubmoteka [IOK
KpUCTAJUIMYECKUX Tell. Y AenbHas
18 p A https://m.edsoo.ru/ff0a71d2
TEIJIOTA MJIaBJICHUS
19 JlabopaTopHas pabota "OmnpenencHue Bu6mmotexa [TOK
yAEIbHON TENIOTHI IJIABJICHUS Jbaa" https://m.edsoo.ru/ff0a72fe
20 Hap006pa3OBaHHe " KOHACHCcCaus. BuommoTteka HOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenwue. Y aenpHas Temiora
21 napooOpa3oBaHUs M KOHICHCAIINH. bubmmorexa [IOK
3aBHCHMOCTb TEMIIEPATYPbI KUIIEHUS OT https://m.edsoo.ru/ff0a786¢c
aTMOC(EPHOT O JaBICHHS
Bnaxuocts Bo3ayxa. JlaboparopHas
22 paboTa "Onpe/enene OTHOCUTENBHOM Bubamorexa IIOK
" https://m.edsoo.ru/ff0a7628
BJIQ)KHOCTHU BO3lyXa
93 Pemenne 3agau Ha onpeneneHmue
BJIAJKHOCTH BO3yXa
24 [IpuHIUIIBI paOOTHI TETIIOBBIX



https://m.edsoo.ru/ff0a6976
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https://m.edsoo.ru/ff0a7b5a
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neurareneii. [Tlapoast TypOuHa.
JIBUTaTenb BHYTPEHHETO CrOpaHHUsI

KII[ termoBoro asurarens. TennoBeie

but6moreka [TOK

25 JIBUTATEIN U 3aIHUTa OKPYKAOIIEH https://m.edsoo.ru/ff0a7c7c
cpensl
3aKOH COXpaHEHUs U IIPEBPAILEHUS

26 SHEPrUHU B TEIJIOBBIX IpoLIeccax
[ToaroroBka K KOHTPOJIBHOM padoT

27 Teife '(')TZHJIOBH;) SIBJII)(C)HI/ISI.O HfMgljelilfeo Brbmiorexa HOK

. " https://m.edso0.ru/ff0a83f2
arperaTHbIX COCTOSIHUM BELIECTBA
Kontponbshas pabota o reme

28 "TensoBble ABjeHUs. Vi3MeHeH1e brbmorexa LHOK
arperaTHbIX COCTOSIHMI BelecTBa" https://m.edsoo.ny/ff0aB6ae
DnekTpu3zanus Te. J{Ba poaa

. JNEKTPUUECKUX 3aps10B
VYpok-uccinenoanue "DieKTpu3amus

30 TEJI UHAYKLIHEN U IPU
COMPUKOCHOBEHHH"

31 B3anMopaeiicTBue 3apsyKEHHBIX TEJ. Bu6nuorexa IJOK
3akoH Kynona https://m.edsoo.ru/ff0a87e4
Onextpuyeckoe nose. HanpsskeHHOCTH Bub xa LIOK

32 snextpuraeckoro nowt. Mpuamun htltdpsglnnsggsoo.ru e,
CYIEpPIIO3ULIUU JIEKTPUUECKUX M10JIEN
Hocurenu snexkTpuyeckux 3apsaoB.

33 DOnemeHTapHbli 3apsaa. CTpoeHune aToma

34 [IpoBOAHUKY U TUAJIEKTPUKH. 3aKOH Bu6morexa IJOK
COXpaHEHHU DJIIEKTPUIECKOI 0 3apsiaa https://m.edsoo.ru/ff0a8ef6

35 Pemenne 3a1au Ha npuMeHeHUE Bu6morexa IJOK
CBOMCTB 2JIEKTPUYECKUX 3aPsAI0B https://m.edsoo.ru/ff0a90cc
DNEeKTPUYECKU TOK, yCIOBUS €T0

36 cymecTBoBaHus. McTouHNKH bu6morexa IIOK

QJICKTPUYECCKOr0 TOKa

https://m.edsoo.ru/ff0a95a4
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but6mmoreka [IOK

37 WCTBUS DJIEKTPUIECKOTO T
Heiic SJICKTPHHCCKOrO Toka https://m.edsoo.ru/ff0adeh2
VYpok-uccinenosanue "JleiictBue

38 JJIEKTPUYECKOT O IT0JIS HAa IIPOBOJHUKHU U 1
JIABJIEKTPUKA"

39 DJIEKTPUYECKUM TOK B METaJIaX, Bu6muorexa IJOK
JKUJIKOCTAX U razax https://m.edsoo.ru/ff0a9838

40 DJIeKTpUYEcKas elb U €€ COCTaBHbIC
YacTH
Cuna toka. JIJabopaTtopHas pabora

41 "N3MepeHue 1 peryJIMpoBaHNe CUJIbI 05 bubinorexa HOK
ToKa" https://m.edsoo.ru/ff0a8bd6
DIEKTpUYECKOE HAIPSIKECHHUE.

42 BonbsTmetp. Jlaboparopnas pabora 05 Bu6mmotexa [JOK
"U3Mepenne u peryaupoBaHue ' https://m.edsoo.ru/ff0ade14
HanpsoKeHus "

43 CornpoTuBIIeHHE TPOBOIHHUKA. Bu6mmotexa [TOK
VY aenbHOE CONPOTUBIICHUE BENIECTBA https://m.edsoo.ru/ff0aa738
JlabopatopHas pabota "3aBUCUMOCTh

a4 QJICKTPUYICCKOT'O COIIPOTUBIICHUA 1 BuommoTteka HOK
IIPOBOJHUKA OT €70 JJIMHBI, IIJIOIIA 1 https://m.edsoo.ru/ff0aa738
MIOTIEPEYHOr0 CeUeHus 1 MaTepraia”
3aBUCUMOCTH CHJIBI TOKA OT Bu6 110K

45 HanpsiokeHus. 3akoH Oma 111 ygacTka HoIMoTeKa
ueng Oma ans yaac https://m.edsoo.ru/ff0aad4a
JlabopaTtopHas pabota "UccnenoBanue
3aBUCUMOCTHU CUJIbI TOKA, UYILIETO

46 yepes pe3ncTop, OT COMPOTUBIIEHHS 1 EH63/HOT§K3 H/?fK .
pe3ucTopa U HanpsHKEHUs Ha Htps://m.eds00.ru/flaa04e
pesucrope”

47 [TocnenoBarenpHOE U TapauIENbHOE

COCIUHCHUA ITPOBOIHUKOB
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JlabopaTopnas padora "[IpoBepka
MIPaBHJIA CIOKEHUS HANTPSHKEHUH pU

bubmoteka [IOK

48 MOCJIEAOBATEIbHOM COEIUHEHUU IBYX https://m.edsoo.ru/ff0aaa58
pe3uctopoB”
Jlabopatopnas pabota "[IpoBepka
49 MpaBWJIA ISl CUJIBI TOKA NIPU Bu6motexa IIOK
napajjiejIbHOM COECIMHEHUHU https://m.edsoo.ru/ff0aadle
pe3uctopoB”
Pemienne 3aga4 Ha MpuMEHEHUE 3aKOHA Bu6 LIOK
OmMa 114 pa3InuyHoOro COeTUHEHUA MOJIMOTCKA
50 VA P 2 https://m.edsoo.ru/ff0aaf8a
MPOBOJTHUKOB
51 PaboTa 1 MOIIHOCTB AJIEKTPHUYECKOT O Bu6imorexa IJOK
Toka. 3akoH [[xoynsa-Jlenna https://m.edsoo.ru/ff0ab124
Jlabopatopnas pabota "Onpenenenue Bt 10K
A0OThI ¥ MOIITHOCTH DJICKTPHYECKOTO MOJIHOTCKA
52 p " B ™ https://m.edsoo.ru/ff0ab3e0
TOKa
DIIeKTPHUECKHE IENH U IIOTPEOUTEIN
53 JJIEKT pnqecxoﬁ SHEPIruu BT6pLI brbnorexa HOK
p p Ty https://m.edsoo.ru/ff0ab660
KopoTkoe 3aMbikanue
54 ITocTossHHBIE MATHUTEI, X
B3alMOJIECTICTBHE
55 Ypoxk-uccnenosanue "M3yuenue nomuei Bu6motexa [JOK
MOCTOSIHHBIX MArHUTOB" https://m.edsoo.ru/ff0ac3d0
MarnutHoe nose. MarHuTHOE 11oJie
56 3eMIIM U €70 3HaUeHUE U1 )KU3HU Ha brbmiorexa LIOK
https://m.edsoo.ru/ff0acOba
3emiie
[ToaroToBka K KOHTPOJIBHOM paboTe 1O
TeMe "DJIEKTPUUYECKHUE 3apsibl.
but6mmoreka [IOK
57 apsKe € Tena
3apa HHf 16 TEJa 1 X N https://m.edsoo.ru/ff0abd2c
B3auMoaercTeus. IlocTosIHHBIN
SIEKTPUYECKUN TOK"
58 KouTtponsHas paborta o teme Eubmiorexa LIOK

https://m.edsoo.ru/ff0abea8



https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8

"DilekTpuYeckue 3apsabl. 3apsKEHHbIE
TeJa U UX B3aUMOJCHCTBUSL.
[TocTossHHBIN AIIeKTpUYECKUi TOK" /
Bcepoccuiickas mpoBepouHas pabora

59

PesepBHbIii ypok. PaboTa ¢ Tekctamu 1mo
teme "I10CTOSHHBIN ANIEKTPUUECKU
Tok" / Beepoccuiickasi mpoBepoyHast
pabora

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acdc6

60

OnbIT Dpcrena. MarHuTHOE 10JIe
ANEKTPUYECKOr0 TOKa MarHuTHOE 1oJIe
KaTYIIKU C TOKOM

bu6moreka IIOK
https://m.edsoo.ru/ff0acld2

61

[IpumeHeHue 3J1IeKTPOMarHuTOB B
texHuke. JlaboparopHas pabora
"N3y4yeHue NeidCTBUS MATHUTHOTO TOJIS
Ha MPOBOJHUK C TOKOM"

0.5

bu6morexa IIOK
https://m.edsoo.ru/ff0ac74a

62

DIEeKTpOABUTaTENb IOCTOSHHOI'O TOKA.
Hcnonb3oBaHue 1eKTpogBUTaTENneil B
TEXHUYECKUX YCTPOMCTBaX U HA
Tpancnoprte. Jlaboparopnas pabota
"KoHcTpyHnpoBaHue U U3y4eHne padoThl
aeKTpoaBurarens'

bub6moreka IIOK
https://m.edsoo.ru/ff0ac86¢c

63

OnbiTel @apanes. 3aKoH
3JIEKTPOMAarHUTHOM UHIYKIIHH.
IIpaBuiio Jlenna

64

Onexrporenepatop. Criocoos!
MOJTYYEHHSI DNIEKTPUUECKON SHEPIHH.
DNEKTPOCTAHIINU Ha BO30OHOBJISIEMbIX
HMCTOYHHUKAX SHEPTHUH

65

[ToaroToBka K KOHTPOJILHOM paboTe IO
Teme "DJIeKTPUUECKUEe U MarHUTHbIE
siBeHus"

66

KonTtponbsHas paborta o reme
"DNeKTpUYECKUE U MAaTHUTHBIE

bub6moreka [IOK
https://m.edsoo.ru/ff0acb14



https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14

saBieHusa"

PesepBHbIii ypok. PaGoTa ¢ TekcTamu mo

67 1 but6mmoreka [IOK
teme "TemnnoBele IBICHHUS" https://m.edsoo.ru/ff0accse
68 Pe3epBHblii ypok. PaboTa ¢ Tekctamu 1o 1
TeMe "MarauTHeie IBICHUA"
OBIIEE KOJIMYECTBO YACOBIIO 68 145

[TPOI'PAMME



https://m.edsoo.ru/ff0acc5e

9 KJIACC

N KoJsnyecTBo yacos DJIeKTPOHHBbIE

[

0 nmuppoBbIe

n/ Tema ypoka ara u3ydeHus
" yp Bcer Kon;po.m,m,l Hpagrnqecm[ | y 06pasoBaTeIbHbIE
0 e padoThl e padoThI pecype
MexaHn4eckoe

1 NBIKEHHUE. 1
MarepuaiibHas TOUKa
CucremMa oTcuyera.

» OTHOCHUTENBHOCTD 1 EH63/HOT§K3 H/(f)fg{ a7
MEXaHHYECKOr 0 4ttps. M. eds00. M TTa
JIBHOKEHHS -

PaBHOMepHE)e bu6mmoreka [JOK

3 HPSAMOJIMHCHHOE 1 https://m.edsoo.ru/ff0ad19
JIBMKEHHE a
HepaBHomepHOE

4 MPSIMOJIMHENHOE 1
nBmxeHue. CpenHss u
MTHOBEHHAas! CKOPOCTb
[IpamonuneiHOE Eub 1OK

HOJIMOTEKA
aBHOYCKOPEHHOE

5 P YCKOp 1 https://m.edsoo.ru/ff0ad8d
JBIDKEHHE. 4
Yckopenue N
CkopocThb
MPSIMOJIMHEHHOTO

6 PaBHOYCKOPEHHOT'O 1
neuxenust. ['paduk
CKOpPOCTH
JlaGoparopHas
paGora 1 bubmumoreka [IOK

7 " 1 1 https://m.edsoo.ru/ff0adbl

Onpenenenue 8
YCKOPEeHHUs TeJia Npu -



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

PAaBHOYCKOPEHHOM
JBH:KEHHH 110
HAKJOHHOM
miockocTu"

CB0o0OOIHOE TTaJIEHNE

8 ten. OnbiTel [Nanmumnes
PaBromepHOE
JIBIDKEHUE TI0
OKpy)HOCTH. Ilepuon but6mmoreka [JOK

9 U 4acToTa https://m.edsoo.ru/ff0ael7
oOpaleHus. 6
JIuneitnas u yriosas
CKOpPOCTH

10 LlenTpocTpeMuUTENBbHO
€ YCKOpeHue
I1epBelii 3ak0H bu6mmoreka [IOK

11 HeroTtona. Bekrop https://m.edsoo.ru/ff0ae61
CUJIBI 2
Bropoii 3akoH Bu6 10K
Hbr0TOHA. noIMoTeKa

12 . https://m.edsoo.ru/ff0ae72
PaBnonevicTByromas a
cuia -
Tpetnii 3aK0H bu6moreka [IOK

13 Hprorona. https://m.edsoo.ru/ff0ae98
Cyneprno3unus cui 2
Pemenue 3anay Ha Bu6nuorexa IJOK

14 MIPUMEHEHUE 3aKOHOB https://m.edsoo.ru/ff0aeb6
Herorona c
CH1a VIIDVIOCTIL bubmmoteka [IOK

15 yupy https://m.edsoo.ru/ff0aeca
3akoH ['yka 5
Pemienne 3agad no

16

TeMe «Cuia



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

YIPYTOCTH»

JlaboparopHasn
pabora 2 bu6moreka [JTOK
17 «Onpenenenue https://m.edsoo.ru/ff0aee2
KECTKOCTH 8
NPYKHHbD)
but6moreka [TOK
18 Cuna TpeHus https://m.edsoo.ru/ff0af73
8
bubmotexa [IOK
19 Pewenue sanad no https://m.edsoo.glfanfaZ
Tteme «Cuia TpeHUs» 6
JlaboparopHas
pabora 3 bu6morexa [IOK
20 "Onpenenenue https://m.edsoo.ru/ff0af8b
k03P Ppunmenra e
TpeHust
CKOJIbKeHus"
Pewrenne 3amnau no
TeMe "3aKOHbI Butmorexa L{OK
21 HreroTtona. Cuna https://m.edsoo.ru/ff0afb8
ynpyroctu. Cuna £
TpeHus"
Cuna TsKecTu u
3aKOH BCEMUPHOT'0 Bu6mmotexa IJOK
22 TATOTEHUS. https://m.edsoo.ru/ff0afo4
VYckopenue 4
CBOOOTHOT O MAJICHUS
Ypok-koH(pepeHIHS
" [IBMKEHHE TEll
BOKPYT
23 I'PaBUTAIIMOHHOTO

nentpa (ConHeuHas
cuctema). ['amakTuku"



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

24

Pemenne 3agay no
Teme "Cuiia TsoKeCcTH
Y 3aKOH BCEMUPHOTO
TATOTEHUS"

bubmmoteka [IOK
https://m.edsoo.ru/ffO0af5f8

25

IlepBas kocMHuueckas
CKOpPOCTb.
HesecomocTts u
eperpy3Ku

bub6moreka [JOK
https://m.edsoo.ru/ff0af33
c

26

PaBHOBecue
MaTepHaJIbHOW TOUKH.
AbCom0THO TBEPIOE
teno. PaBHoBecue
TBEPIOIO TEJIA C
3aKPEIUIEHHOW OChIO
BpaleHusi. MomeHT
cuibl. LleHTp TsIRECTH

but6moreka [JOK
https://m.edsoo.ru/ffOafe3
6

27

PaBHOBecue
MaTepUuaIbHOM TOUKH.
AbGcomoTHO TBEPIOE
teno. PaBHoBecue
TBEPIOIO TEJIA C
3aKPEMIEHHON OChIO
BpaleHusi. MomeHT
cuibl. L{eHTp Tsxectn

28

Pemenune 3amay no
TeMe "MOMEHT CHIIEL.
Ientp Tsxectn"

bu6moreka [IOK
https://m.edsoo.ru/ff0b02b
4

29

IToaroroBka K
KOHTPOJIbHOM paboTe
10 TeEME
"MexaHn4YecKoe
JIBIKEHHE.
Bzanmopeiicteue Ten"

bubmumoreka [IOK
https://m.edsoo.ru/ff0b040
8



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

30

Konrtponenas pabora
10 TeEME
"MexaHH4YecKoe
JIBIDKEHHE.
Bzanmopeiicteue Ten"

Bbub6morexa IIOK
https://m.edsoo.ru/ff0b06e
c

31

Nmnynsc Tena.
NMnynbce cuibl. 3aK0H
COXPAaHECHHUS
UMITyJibca. YIIPyroe u
HEYIIpyroe
B3aMMOJENCTBUE

but6moreka [JOK
https://m.edsoo.ru/ffOb07f
a

32

Perienue 3agay mo
Teme "3akoH
COXPaHCHHS
uMmIyJsbsca'

bu6moreka [IOK
https://m.edsoo.ru/ff0b096
c

33

Ypok-koH(pepeHIHs
"PeakTBHOE
JIBIDKCHUE B IIPUPOJIC
1 TeXHuKe"

34

Mexanunueckas
paboTa ¥ MOLTHOCTH

35

PaboTa cuisl
TSHKECTH, CHIIBI
YIPYTOCTH M CHJIBI
TpEHUS

but6moreka [TOK
https://m.edsoo.ru/ff0b0a8
4

bu6moreka [IOK
https://m.edsoo.ru/ffOb0db
8

36

JlaboparopHas
pabora 4
«Onpenesienne
padoThI CHJIBI
TPeHHs NPH
PaBHOMEPHOM
JABUKEHHH TeJla 10



https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0db8

TOPU30HTAJIBHOM
MOBEPXHOCTID)

37

CBsI3b 3HEPrUU U
paboTHI.
[ToTennumansHas
SHEPrHUsl

38

Knnernueckas
sHeprus. Teopema o
KUHETHYECKOM
SHEPruun

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b0c3
2

39

3aKOH COXpaHEHHUs
DHEPTUU B MEXaHUKE

40

JlaboparopHas
pa6ora 5 «A3yuenue
3aK0HA COXPaHeHUsl
IHEPrUm»

bu6moreka [IOK
https://m.edsoo.ru/ffOb12f
e

41

KomnebarensHOE
JOBUXCHHUEC U €T 0
XapaKTepI/ICTI/IKI/I

bub6mmoreka [JOK
https://m.edsoo.ru/ff0b185
8

42

3aTyxaronme
KoJIeOaHMUs.
BrinyxaeHHbIE
KoJyie0anus. Pe3onanc

but6moreka [JOK
https://m.edsoo.ru/ffOb20f
0

43

MaTteMaTHYECKUN U
MPYKUHHBIA
MAasITHUKU

44

Ypok-uccinenoBanue
«3aBUCUMOCTb
nepuoja KoaeoaHui
OT KECTKOCTHU
NPYXUHBI U MACChl
rpy3a»

bubmmoreka [IOK
https://m.edsoo.ru/ff0b197
a

45

[IpeBpamenne



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

SHEPIHH MIPH
MEXAHUYECKUX
KOJIeOaHUAX

46

JlaboparopHas
pabora 6
«Omnpenesnenne
YacTOThI M IEpUOJa
KoJIeOaHui
NPYKUHHOTO
MASTHUK2)

but6moreka [JOK
https://m.edsoo.ru/ffOblae
c

47

JlaboparopHas
pa6ora 7 «IIpoBepka
HE3aBUCHMOCTH
nepuoaa KoJieOaHui
rpysa,
NOABCIHICHHOI'O K
HHUTH, OT MACChI
rpy3a»

bu6moreka I[IOK
https://m.edsoo.ru/ff0b197
a

48

MexaHu4deckue
BoJIHEI. CBOMCTBa
MEXaHUYECKHUX BOJIH.
[IpononeHbIE U
MOTIEPEYHBIC BOJIHBI

but6mmoreka [JOK
https://m.edsoo.ru/ffOb21f
e

49

Ypok-koH(pepeHIus
"MexaHu4YecKHne
BOJIHBI B TBEPIOM
tene. CelicMUYECcKHe
BOJIHEI"

50

3BYK.
Pacnipoctpanenue u
OTpa)keHHE 3BYyKa

https://gosuslugi.ru/edu-

content/get-
access?orderExtld=104055 01bdf27

f-efcd-11f0-93a9-2678b7df15a2

51

VYpok-uccienopanue



https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b21fe
https://gosuslugi.ru/edu-content/get-access?orderExtId=104055_01bdf27f-efcd-11f0-93a9-2678b7df15a2
https://gosuslugi.ru/edu-content/get-access?orderExtId=104055_01bdf27f-efcd-11f0-93a9-2678b7df15a2
https://gosuslugi.ru/edu-content/get-access?orderExtId=104055_01bdf27f-efcd-11f0-93a9-2678b7df15a2
https://gosuslugi.ru/edu-content/get-access?orderExtId=104055_01bdf27f-efcd-11f0-93a9-2678b7df15a2
https://gosuslugi.ru/edu-content/get-access?orderExtId=104055_01bdf27f-efcd-11f0-93a9-2678b7df15a2

"HabGnronenue
3aBHUCHUMOCTHU BBICOTBI
3ByKa OT 4aCTOTHI"

52

I'pomkoOCTE 3ByKa 1
BBICOTA TOHA.
AKyCTHYECKHI
pe30HaHC

53

VYpok-koHpepeHus
"VpTpa3Byk u
uH(Pa3BYK B IPUPOJIE
U TeXHUKE"

bu6moreka [IOK
https://m.edsoo.ru/ff0b23c
a

o4

IToaroroBka K
KOHTPOJILHOM paboTe
1o TeMe ""3aKOHEBI
COXpaHEHHSI.
MexaHudeckue
KosieOaHus ¥ BOJIHEI"

but6moreka [JOK
https://m.edsoo.ru/ffOb25f
0

55

Kontponsnas pabora
1o TeMe "3aKOHEBI
COXpaHEHHSI.
MexaHu4ueckue
KoyieOaHus ¥ BOJHEI"

56

BJ'IGKTp OMAarduTHOC
I10JIC.

BJ'IGKTp OMAarHuTHBIC
BOJIHBI

https://gosuslugi.ru/edu-content/get-
access?orderExtld=104055 90ef4578-
e4d0-11f0-88dc-8e9621b533b2

but6mmoreka [JOK
https://m.edsoo.ru/ff0b2ab
e

57

CBoiicTBa
JIEKTPOMArHUTHBIX
BOJIH

https://gosuslugi.ru/edu-content/get-
access?orderExtld=104055 e4244936-
e4d1-11f0-b892-56618f6df8c0

58

Ypok-koH(pepeHIHS
"Ikasma
AJIEKTPOMArHUTHBIX
BOJH. Vcrmons3oBanne

bubmumoreka [IOK
https://m.edsoo.ru/ffOb2fe
6



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b25f0
https://gosuslugi.ru/edu-content/get-access?orderExtId=104055_90ef4578-e4d0-11f0-88dc-8e9621b533b2
https://gosuslugi.ru/edu-content/get-access?orderExtId=104055_90ef4578-e4d0-11f0-88dc-8e9621b533b2
https://gosuslugi.ru/edu-content/get-access?orderExtId=104055_90ef4578-e4d0-11f0-88dc-8e9621b533b2
https://gosuslugi.ru/edu-content/get-access?orderExtId=104055_90ef4578-e4d0-11f0-88dc-8e9621b533b2
https://gosuslugi.ru/edu-content/get-access?orderExtId=104055_90ef4578-e4d0-11f0-88dc-8e9621b533b2
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2abe
https://gosuslugi.ru/edu-content/get-access?orderExtId=104055_e4244936-e4d1-11f0-b892-56618f6df8c0
https://gosuslugi.ru/edu-content/get-access?orderExtId=104055_e4244936-e4d1-11f0-b892-56618f6df8c0
https://gosuslugi.ru/edu-content/get-access?orderExtId=104055_e4244936-e4d1-11f0-b892-56618f6df8c0
https://gosuslugi.ru/edu-content/get-access?orderExtId=104055_e4244936-e4d1-11f0-b892-56618f6df8c0
https://gosuslugi.ru/edu-content/get-access?orderExtId=104055_e4244936-e4d1-11f0-b892-56618f6df8c0
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2fe6

AJIEKTPOMATrHUTHBIX
BOJIH JJISI COTOBOM
cBs3n"

VYpok-uccrnenoBanme
"N3yueHue cBOMCTB

bub6moreka [JOK
AIIEKTPOMArHUTHBIX
59 P https://m.edsoo.ru/ff0b2c6
BOJIH C ITOMOIIIBIO c
MOOHMIIBHOTO .
tenedona"
Pemenue 3agau Ha
oTpesieNieHN e YacTOThI
60 U JIJIMHBI
AJIEKTPOMAarHUTHON
BOJIHbI
DJIEKTpOMarHuTHAasI
npHUpoJa CBETA. https://gosuslugi.ru/edu-content/get- bu6mmoreka [JOK
61 CkopocTts cBeTa. access?orderExtld=104055_480804a4- https://m.edsoo.ru/ffOb31d
CBETa
Ucrounuku cera.
[Ipamonmuetinoe https://gosuslugi.ru/edu-content/get- bubmorexa [IOK
62 pacrpocTpaHeHue access?orderExtld=104055_8fe0f6d3- https://m.edsoo.ru/ff0b365
CcBeTa. 3aTMEHUS e4d2-11f0-816e-22d47ca7ceeb 8
Connna u Jlyns
3aKOH OTpaxeHUs
cBeta. 3epkana. bu6moreka [JOK
63 Pemenue 3agau Ha https://m.edsoo.ru/ff0b38c
MpPUMEHEHHUE 3aKOHA 4
OTpa’KeHUs CBETa
IIpenomnenue cera. Bubimorexa [JOK
64 3aKOH MpesIOMJICHUS https://m.edsoo.ru/ffOb3ae
cBeTa a
65 ITonHOE BHYyTpEeHHEE bu6mmoreka [IOK
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https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3aea

OTpa’KeHUE CBETA.
Hcnons3oBaHue
TIOJIHOTO BHYTPEHHETO
OTPaKEHUS B
OINTHYECKUX
CBETOBOJIAX

https://m.edsoo.ru/ff0b3c5
c

66

JlaboparopHas
padora 8
"UccaenoBanue
3aBHCHMOCTH yIJjia
npeaoMJIeHust
CBETOBOI0 JIy4a OT
yrja najeHusi Ha
rpanuile "Bo3ayx-
crexsio""

67

VYpok-koHpepeHus
"Ucnons30Banne
IIOJIHOT'O BHYTPEHHETO
OTpaKCHHUSL:
CBETOBO/IBI,
ONTHKOBOJOKOHHAS
CBS3b"

68

JIma3el. OnTHdeckas
CHuJia JTUH3bI

69

[TocTpoenue
M300paKEeHU B
JMH3aX

but6mmoreka [IOK
https://m.edsoo.ru/ff0b3f2
c

bu6moreka [IOK
https://m.edsoo.ru/ff0b444
a

70

JlaboparopHasn
padora 9
"Onpenesienue
¢pokycHoro
PACCTOSIHUS H
ONTHYECKOI CHIIBI

bubmumoreka [IOK
https://m.edsoo.ru/ff0b420
6



https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0b4206

coduparouei
JIUH3bI"

71

VYpok-koHpepeHus
"OnTtuueckue
JMH30BBIE TPHOOPHI"

but6moreka [JOK
https://m.edsoo.ru/ffOc0a?
e

72

I'na3 kak ontuyeckas
cucrema. 3peHue

73

VYpok-koHpepeHus
"JleexTrl 3peHus.
Kak coxpanutb
3penue"”

bu6mmoreka LJOK
https://m.edsoo.ru/ff0b468
4

74

Paznoxenue 0enoro
CBETa B CIIEKT.
OmnriTel HeroToHA.
Crnoxenne
CIIEKTpaIbHBIX
uBeToB. Jlucnepcust
cBeTa

Bbu6morexa IIOK
https://m.edsoo.ru/ff0c0f4
c

75

JlaboparopHasn
pa6ora 10 "OnbIThI
M0 Pa3JiosKeHHI0
0eJ10r0 cCBETa B
CHEKTpP U
BOCHPHUSITHIO I[BETA
npeaMeToB NMPH UX
Ha0JII0IeHUM Yepe3
LBETOBbIE
¢puabTps1"

bu6moreka [IOK
https://m.edsoo.ru/ff0c0e2
a

76

YPpOK-IpaKTUKYM
"BonHoBBIE CBOMCTBA
CBeTa: TUCHEePCUs,
uHTephepeHuus u



https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c0e2a

mudpakuus”

Omnertel Pezepdopna u

bubmmoreka [IOK

77 IUIAaHETapHAas MOJENb https://m.edsoco.ru/ff0c12a
aToMa 8
78 IToctynate! bopa.
Mogens aToma bopa
Hcnyckanue n Eu6 LIOK
nOIMOTEKA
79 TOTJIOMIEHHC CBCTA https://m.edsoo.ru/ff0c144
atromoM. KBaHTEI. c
JInHenyaTteie CrieKTphl -
YPpOK-IpaKTUKYM
"Ha6moqenue bubmumoreka [IOK
80 https://m.edsoo.ru/ff0c155
CIEKTPOB 0
ucnyckanus" 3
bu6moreka [IOK
81 P? AMOAKTHBHOCTE 1 https://m.edsoo.ru/ff0c167
€€ BUbI 2
CtpoeHue aTOMHOT O Bu6motexa IJOK
82 anpa. Hykionnas https://m.edsoo.ru/ff0c18a
MOJCIIb ¢
PannoakTuBHBIC Bu6motexa [JOK
83 [peBpaIlCHUs. https:/m.edsoo.ru/ffOclal
N3otonel 4
Pewrenne 3agau no
TeMe: bu6moreka [IOK
84 " https://m.edsoo.ru/ff0c1b4
PannoakTuBHbIE a
npeBparieHus " B
85 [Tepuox momypacmana
Ypok-koH(pepeHIIHs bubmumoreka [IOK
36 "PannoakTUBHBIE https://m.edsoo.ru/ff0c212
W3ITy4€HUs B IPUPOJIE, 6
MEOUIIMHE, TEXHUKE"
87 SnepHbie peakiuu. bubmotexa [IOK



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

3aKOHBI COXPAHEHUS
3apsI0BOrO
MacCOBOT'0 YHCEeI

https://m.edsoo.ru/ffOclc5
8

88

DHeprusi cBsizu
aTOMHBIX snep. CBs3b
Macchl ¥ SHEPTUU

but6moreka [JOK
https://m.edsoo.ru/ffOc1d7
a

89

Pemenne 3agay mo
teme "AnepHbie
peakuu"

90

Peakuuu cunTe3a u
JIeJICHUSI SIIep.

W cTouHUKY SHEPrun
CouHriia u 38631

bu6moreka [IOK
https://m.edsoo.ru/ffOcle8
8

91

Ypok-koHpepeHus

"SInepHas sHEepreTyka.

JlelicTBus
paaOaKTUBHBIX
U3JIy4ECHUN Ha KUBBIE
OpraHu3msl"

92

[ToaroToBka Kk
KOHTPOJIbHOM paboTe
1o TeMe
"DJIeKTpOMarHuTHOE
noJe.
DNIeKTpOMarHuTHbIE
BOJIHBI. KBaHTORBBIE
sIBJICHUS"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c223
e

93

Kontponpsnas pabora
1o TeMe
"DNeKTpOMarHuTHOE
nore.
DNIeKTpOMarHuTHbIE
BOJIHBI. KBaHTOBBIE



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

sBJIeHuA"

IToBTOpEHME,
00001IEeHME.
JlaGopaTopHbie bubmmoreka I[JOK
94 paGOTHI 10 Kypey https://m.edsoo.ru/ff0c245
"BzaumopeiicTBre 8
Ten"
IToBTOpEHuE,
000011eHue. Pertenne
PaCUETHBIX U bu6moreka [IOK
95 KAYECTBEHHBIX 33134 https://m.edsoo.ru/ff0c257
mo Teme "TenaoBnie 2
npouecchr”
IToBTOpEHUE,
00001IeHue. Penmenne
PaCaCTHRIX U Bubmoreka [JOK
96 KayeCcTBEHHBIX 3a7a4 https://m.edsoo.ru/ff0c2a2
o Teme "KIIJT 2
TEIIOBBIX
JBuraTencii”
IToBTOpEHUE,
0006menue. Pemrenne
PaCUETHBIX U bubmorexa [IOK
97 KAYECTBEHHBIX 32134 https://m.edsoo.ru/ff0c2b3
o Teme "KIIJI 9
ANEKTPOYCTaHOBOK"
IToBTOpEHME,
obobmenwue. Bbu6morexa IJOK
98 JlabopatopHbie https://m.edsoo.ru/ff0c2c5
paboTHI IO KypCy 2
"CBeToOBbI€ sIBJCHHUA"
99 [ToBTOpEHUE, bubmotexa [IOK

000011eHune. Pabora ¢

https://m.edsoo.ru/ff0c2d6



https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a

TEKCTaMHU 110 TEME
"3aKOHBI COXpaHEHUs
B MEXaHHUKe"

100

IToBTOpEHNE,
00o6menue. Pabora ¢
TEKCTaMH I10 TeEME
"Konebauus v BOJIHBL"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c2e8
2

101

IToBTOpEHuE,
000011eHue. Pabora ¢
TEKCTaMU I10 TEME
"CBeToBbI€ siBIeHUA"

bu6moreka [IOK
https://m.edsoo.ru/ff0c304
4

102

[ToBTOpEHUE,
00001enue. Pabora ¢
TEKCTAMU I10 TEME
"KBaHTOBas u
anepHas ¢uzuxa"

OBIIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

102

27



https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044
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B cootBerctBun ¢ HoBeiM mopsimkom dopmupoBanus OIIY (mpuka3 MuHUCTEpCTBA MPOCBEUICHUS
Poccuiickoit ®@enepaunu Ne 819 ot 12 Hos10ps 2021 rona)

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YYEHHUKA

7 KIIACC

®dwusuka, 7 xiaace // Iepoimkun M.M., MBanoB A.U. «Jk3ameny, 2025.
«®Dusuka. 7 knacc. Pabodas terpans» — XannanoBa T.A., XannanoB H.K.;

8 KJIACC
®dwusuka, 8 kiacc // Iepoimkun .M., MBanos A.U. «Dx3amen», 2025,
«®Du3suka. 8 kiacc. Pabouast rerpans» — XannanoBa T.A., Xannanos H.K.;

9 KJIACC
dusuka, 9 xkiacc // Mepoimkun UM, I'yrauk E.M., UBanos A.U., [TerpoBa M.A. «Dk3amen», 2025.
«Dusuka. 9 knacc. Pabouas retpans» — ['ytHuk E. M., Bnacosa U. I'., Xannanosa T. A..

METOAUYECKHUE MATEPHUAJIBI U1 YYUTEJIA

. cOopHuk 3anad mo pusuke 7—9 xmaccel (A. B. [TeppImikun)
. TeTpajy sl 1JabopaTopHbIX padoT no ¢usuke 7, 8, 9 knaccs! (P. [I. Munbkosa, B. B. IBanosa, C.

B. Ctenanos)

. TecThl 110 ¢usuke 7, 8, 9 kmaccel (A. B. Ueborapepa, O. . I'pomiieBa)

. KOHTPOJILHBIE U CAMOCTOSITeNIbHBIE paboThl 0 pu3uke 7, 8, 9 kimaccer (O. U. I'pomiieBa)

. MeToAarYecKue mocodus mis yuauteneit 7, 8, 9 kmaccel (O. U. 'pomiieBa)

. JTUIAKTHYECKAE  MaTepHalibl,  HalpaBjieHHbIc Ha  (HOPMHUPOBAHME  E€CTECTBEHHO-HAYUHOMN

IPaMOTHOCTH, 3 YPOBHS CIOKHOCTH 33134
. Kuura «®usuka Ha nansuax» (Hukonos A. I1.)

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

7 KJIIACC
1. bubinoteka — Bcé mo npeamery «Pusukay. — Pesxxum mocryma: http://www.proshkolu.ru

2. BuneoonsiTel Ha ypokax. — Pexxum nocryma: http:/fizika-class.narod.ru


http://www.proshkolu.ru/
http://fizika-class.narod.ru/

3. Enunas komaekius nu(poBbeIX 00pa3oBaTeabHbIX pecypcoB. — Pexxum nocryma: http://school-
collection.edu.ru
4. lutepecHbie MaTEpUaiIbl K ypokaM (pU3HMKH [0 TeMaM; TECThI [0 TEMaM; HarJIsIHbIE ITOCOOHS K

ypokam. — Pexxum moctyna: http://class-fizika.narod.ru

5. lludposeie 06pazoBaTesbHbIC pecypchbl. — Pexxum nocrtyna: http://www.openclass.ru

6. DiekTpoHHbBIC yueOHUKH 110 pu3uKe. — Pexxum qocrtyma: http://www.fizika.ru
8 KJIACC

1. bubnroTeka — Bcé mo npeamery «dPusuka». — Pesxxum gocryna: http://www.proshkolu.ru

2. BuzeoonbiThl Ha ypokax. — Pexxum nocrtyna: http:/fizika-class.narod.ru

3. Enunas xomnekiust indpoBeix 00pa3oBaTelbHbIX pecypcoB. — Pexxum mocrymna: http://school-
collection.edu.ru
4. laTepecHbie MaTEPHAaIbl K YPOKaM (pU3UKH [0 TeMaM; TECTHI [0 TeMaM; HarJISAHbIE TOCOOUS K

ypokam. — Pexxum moctyna: http://class-fizika.narod.ru

5. [ludposbie oOpa3oBaTenbHbIe pecypchl. — Pexxum moctyna: http://www.openclass.ru

6. DnexTpoHHbIe YueOHUKH 110 pusmke. — Pexum qocryma: http://www.fizika.ru
9 KJIACC

1. BuzaeoomnbITsl Ha ypokax. — Pexxum fgoctyma: http:/fizika-class.narod.ru

2. Enunas koyuteknus nudpoBbIX 00pa3oBaTeNbHBIX pecypcoB. — Pesxum nocryna: http://school-
collection.edu.ru
3. NHTepecHbIe MaTepraibl K ypokaMm (GU3UKH MO TeMaM; TeCTHI 10 TeMaM; HarJIsITHBIe TTOCOOUS K

ypokaM. — Pesxum mocryma: http://class-fizika.narod.ru

4. Iludposie oOpa3zoBaTenbHbIE pecypchl. — Pesxxum noctyma: http://www.openclass.ru

5. DnekTpoHHbIe yueOHHKH 110 pusuke. — Pexxum nocryna: http://www.fizika.ru

6. [{ucranimonnas mkosa Ne368 http://moodle.dist-368.ru/ OtkpeiThiit kiacc. CeTeBoe 00pa3oBaTeIbHOE
coobmrecTBo. http://www.openclass.ru/node/109715

7. Enunas xomnexmus LIOP. http://schoolcollection.edu.ru/catalog/

8. denepanbHblil IIEHTP MH(QOPMALTMOHHO-00pa30BaTeNbHBIX pecypcoB. http://www.fcior.edu.ru/

9. UnTepHuer ypok. http://interneturok.ru/ru/school/physics/

10. T'azeta «1 cents0ps» Matepuaisl mo pusuke. http://archive.1september.ru/fiz

11. Anumanuu pusudeckux oobpekToB. http://physics.nad.ru/

12. JKusas dusuka: ody4aromas nporpamma. http://www.int-edu.ru/soft/fiz.html

13. ®wuzwuka.ru. http://www.fizika.ru/
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