MHUHUCTEPCTBO MPOCBEIEHUA POCCUMCKON ®EJEPAILIUA
MunucrepcTBo o0pazoBanusi KpacHosipckoro kpas
Aavunuctpauuss Uapunckoro paiiona
MKOY Jloopomsbicinosekas COLI

COI''TACOBAHO YTBEPX/IEHO
Ha 3aCeJaHMHU M1eJJaroTHYECKOro COBETa Hupexrop
Paraxuna H.U. Bypnakosa 3.b.
[Iporokon Nel ot «28» aBrycra 2025 r. [Tpuka3z Ne 01-04-127 ot «29» aBrycra 2025 1.
PABOYAS ITPOTPAMMA

(ID 7280721)

yueOHoro npeamera «®@usuka. bazoBblii ypoBeHb)
JUTst o0y4aromuxcs 7-9 KjiaccoB

n.JJOBPOMBICJIOBCKHH, 2025



HOACHUTEJIBHAA 3AIINCKA

[Iporpamma mo ¢Qu3uke Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHHs COCTaBJieHA Ha
OCHOBE IOJIOXKEHUI M TpeOOBaHMI K pe3yiabTaTaM OCBOECHHsS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpa3oBaTelbHOW mporpamMmel, mpencraBieHHpix B DPI'OC OO0, a Ttakke ¢ ydérom
denepanbHOl pabodeil mporpamMmbl BocnuTaHUs W KoHIENImu TNpernojaBaHus y4eOHOTO
npeaMera «PU3uKay.

Conmepxanne  mporpaMMbl 1o (U3UKE  HAmpaBlIeHO  Ha  (OPMHUPOBAHUE
€CTECTBEHHOHAyYHOM I'PAMOTHOCTH OOYYarOIIMXCS M OpraHu3alyi0 H3Y4eHUs (QU3MKU Ha
JeATeNbHOCTHOM OcHOBe. B mporpamMme mo (u3MKE YYUTHIBAIOTCS BO3MOXHOCTH Y4EOHOTO
npeamera B peanusauun TpeboBanuit PIOC OOO Kk mIaHUPYEMBIM JIMYHOCTHBIM U
METanpeIMEeTHbIM  pe3yibTaTaM  OOydeHHus, a  TaKkKe  MEXIpPEAMETHbIE  CBS3U
€CTECTBEHHOHAYYHBIX Y4EOHBIX IIPEIMETOB HA YPOBHE OCHOBHOTO 00IIET0 00pa30BaHUsl.

[IporpamMma no Qu3suke ycTaHaBIMBaeT paclpeiesieHne y4eOHOro maTepuana o rojaam
oOyuenus: (o Kjiaccam), TpeajaraeT MPUMEPHYIO TOCIEN0BATEILHOCTh H3YUYEHUS TEM,
OCHOBAHHYI0 Ha JIOTUKE pa3BUTHUSI MPEIMETHOIO COJEpKaHUs M Y4€Te BO3PACTHBIX
0COOEHHOCTEHN 00yJaromuxcsl.

[Iporpamma no ¢usnke pa3padoTaHa C IENbI0 OKa3aHUSI METOAMYECKON OMOIIH YUUTEII0
B CO3JJaHUH paboyeil MporpaMMebl 1o y4eOHOMY MIPEIMETY.

®uszrka ABISETCS CUCTEMOOOPA3YIOUINM JIJIsl €CTECTBEHHOHAYYHBIX Y4€OHBIX MPEIMETOB,
MTOCKOJIbKY (pM3MYECKHE 3aKOHBI Jie)KaT B OCHOBE IPOLECCOB U SBJIEHUH, W3y4aeMbIX XUMUEH,
Oouosorueit, actpoHoMuend u pundeckoi reorpadueii, BHOCUT BKJIaJ B €CTECTBEHHOHAYYHYIO
KapTUHY MHpa, MpeAoCTaBisieT HauOoJiee sicHble oOpa3lpl NMPUMEHEHHs] HAydHOTO MeToJa
MO3HAHUS, TO €CTh CII0co0a MOJyYeHHsI TOCTOBEPHBIX 3HAHUI O MUpeE.

OnnHa w3 TIaBHBIX 33734 (U3UYECKOTO 00pa3oBaHUs B CTPYKType oO0Iero oOpa3oBaHUS
COCTOMT B (POPMHUPOBAHMH €CTECTBEHHOHAYYHONW TpPAaMOTHOCTM W HHTEpeca K Hayke Yy
00yJaronuxcs.

N3yuenne ¢usukn Ha 0a30BOM YpOBHE IMpENINoJiaraeT OBJAJCHHUE CJIEAYIOIIUMHU
KOMIIETEHTHOCTSAMHU, XapaKTEPU3YIOUIUMHU €CTECTBEHHOHAY4YHYIO TPaMOTHOCTD:

HAy4YHO OOBSICHSTD SIBIICHUS;
OIICHUBATh U IOHUMATh OCOOCHHOCTH Hay4YHOTO UCCIIEI0BAHNUS;
MHTEPIPETUPOBATH JAHHBIE U UCIOJb30BATh HAYYHBIE I0KA3aTEJIbCTBA JJIS [IOJIYYEHUS BBIBOJOB.

Henu u3yueHus (U3MKUM Ha YpOBHE OCHOBHOTO OOIIEro OOpa3oBaHUs ONIPEICIICHbI B
Konuenuuu npenogaBanus yueOHoro npeaMera «Pusuka» B 00pa30BaTEIbHBIX OPraHU3aLUIX
Poccuiickoit ®enepanuu, peaau3ylOIIUX OCHOBHBIE 0011e00pa3oBaTelibHbIE MPOTPaMMBbI,
yrBepxka€HHOU pemenreM Koiserum MunuctepcrBa npocsemieHusi Poccuiickoit denepanuun
(mpotokoun ot 3 nexkabps 2019 r. Ne [TIK4BH).

Heaun n3yyeHus GpuU3nKu:
npuoOpeTeHne HWHTEpeca W CTPeMIICHHs OOy4alolMXcs K HAayYHOMY H3YYEHHUIO MPHUPOJIbI,
Pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUYECKHX CIIOCOOHOCTEI;
pa3BUTHE NPEJCTABICHUN O HAYYHOM METO/JIE MO3HAHUA U (POPMHUPOBAHUE HCCIIEI0BATEIBCKOTO
OTHOILIEHHUS K OKPY)KAIOIIUM SIBJICHUSIM;

(dbopMupoBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3yiabTaTa U3ydeHHs OCHOB CTPOEHUS] MaTepuu
1 (yHIaMEHTAIBHBIX 3aKOHOB (DU3HKHU;

(dbopMHpOBaHHE TPEICTABICHUNA O POIM (PU3UKU A Pa3BUTHUS APYTUX €CTECTBEHHBIX HaYK,
TEXHUKU U TEXHOJIOTHIA;

pa3BUTHE MPEACTaBIECHUI O BO3MOXHBIX chepax Oyayuied nmpodeccHoHalIbHON NESTETbHOCTH,
CBSI3aHHOM C (PU3HMKOH, MOATOTOBKA K JJAJIbHEHIIEeMY 00YUYEHHUIO B 3TOM HAIlPaBIICHUH.

JlocTikeHre STHX Iefedl mporpaMmbl 1Mo (U3MKE HAa YpPOBHE OCHOBHOIO OOIIEro
o0pa3oBaHus 00eCreUnBaCTCs PELICHUEM CIICAYIOIINX 3a1a4:



npuoOpeTeHne 3HAHUM O JWCKPETHOM CTPOCHHHM BEIIECTBA, O MEXAaHWYECKHX, TEIUIOBBIX,
AIIEKTPUYECKUX, MATHUTHBIX M KBAHTOBBIX SIBJICHUSX;

npuoOpeTeHne yMEHUH ONHCHIBaTh M OOBSACHATH (DM3WYECKHE SBJICHUS C HCIOJIb30BaHUEM
MOJIyYCHHBIX 3HAHU;

OCBOCHHE METOJIOB PELICHUs MPOCTEHIIMX PAcUETHBIX 3aJad C HCIOJB30BAaHHEM (U3NIECKUX
MO/IeJIel, TBOPUECKUX M MPAKTHKOOPUEHTHPOBAHHBIX 33]1a4;

pa3BUTHE YMEHUH HAOIIONaTh NPUPOJHBIC SBJICHHUS M BBIOJIHATH OMBITHI, JIA0OPAaTOPHBIE
paboTHI M SKCIIEpUMEHTAIBHBIE UCCIIEAOBAHUS C UCTIONB30BAaHUEM N3MEPHUTEIBHBIX IPHOOPOB;
OCBOCHHE TIPUEMOB paboThI ¢ nHDOpManHel (PU3MIECKOTO COIepPKaHMUs, BKIIOYast HH()OPMAIIHIO
0 COBPEMEHHBIX JIOCTIKEHHUAX (PU3HUKH, aHATIN3 M KPUTHUECKOE OIICHUBAaHUE WH(POPMAIINH;
3HAKOMCTBO €O cdepamu TpodecCuOHATBLHON EeATEeIbHOCTH, CBS3aHHBIMH C (PHU3UKONU, U
COBPEMEHHBIMU TEXHOJIOTHSIMUA, OCHOBAHHBIMHU Ha JIOCTIKEHHUAX (PU3MUECKON HAYKH.

Ha u3yuenue ¢usuku (0a30BbIii ypoBEHb) Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
otBouTCs 238 yacoB: B 7 kiacce — 68 gacoB (2 vaca B Heseno), B 8 kiacce — 68 yacoB (2 yaca B
Heneno), B 9 kitacce — 102 vaca (3 gaca B Heenio).

[Ipennaraemslii B mporpamme 1o GuU3uKe nepeueHb J1adopaTOPHBIX pabOT U OMBITOB HOCUT
PEKOMEHIATEBHBIN XapaKkTep, YYUTeNb JelaeT BHIOOp TPOBENCHHS JTa0OpaTOPHBIX PadOT |
OTIBITOB C YY4ETOM UHANBUIYAIBHBIX OCOOCHHOCTEH 00YJaONIIXCs, CITUCKA KCIIEPUMEHTATbHBIX
3aJJaHnH, TIpeIaraeMbIX B paMKax OCHOBHOTO TOCYJapCTBEHHOTO dK3aMeHa 10 (U3UKe.
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COJEP)KAHUE OBYYEHUA

7 KJIIACC

Paznes 1. @u3uka 1 e€ poJib B NO3HAHMHN OKPY/KAIOLIEro MUpa.

®usuka — Hayka o npupoje. SBnenus npuponabl. OU3MUECKUE SBICHUSA: MEXaHUYECKUE,
TEIUIOBbIE, 3JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Owusnueckue BenuuMHBL M3Mepenue ¢usndeckux BenuuuH. Dusnyeckue MpuOOPHI.
[TorpemHocTs M3MeEpeHn. MexayHapoaHas CUCTEMA €ANHUL.

Kak ¢u3uka m apyrue ecTeCTBEHHBIE HAyKH H3Y4aroT NMpUpoay. EcTecTBeHHOHAay4YHBIN
METOJi TMO3HAHUS: HAOIIOJEHHE, IIOCTAHOBKA HAy4yHOTO BOINPOCA, BBIABM)KEHHE TIMIIOTES,
OKCIEPUMEHT M0 TIPOBEPKE THIOTE3, OObsACHEHHWe HabmromaemMoro spieHus. OnmcaHue
(u3NYeCKuX ABJICHUH C TIOMOIIIbIO MOJIEIEH.

Jemoncmpayuu.

MexaHnnyeckue, TEmIoBbIe, SJIEKTPUUECKNE, MAaTHUTHBIE, CBETOBbIE SIBJICHUS.

duznyeckue NpudOpsl U Mpolieypa IPSIMbIX U3MEPEHUIN aHAJIOTOBBIM U IIU(POBBIM MPUOOPOM.
Jlabopamopusvie pabomot u onvimel.

Omnpenenenre HeHbl JeJIEHUs MIKAJIbl U3MEPUTEIBHOTO pudopa.

N3mepenue paccTossHUIM.

N3mepenune o0bEMa KUAKOCTH U TBEPIOTO TeA.

Onpenenenne pa3MepoB MAJIbIX TEJ.

N3mepenue TemrnepaTypbl Ipy MOMOIIH KUKOCTHOTO TEPMOMETPA U JIaTUMKa TEMIIepaTyphl.

[IpoBenenue nccnenoBaHus MO MPOBEPKE TMIIOTE3bI: JAIBHOCTH MOJETA NIAPHKA, ITYIIEHHOIO

TOPU30HTAJIBHO, TeM 00JIbIlIe, YeM 0OJIbIlIe BHICOTA ITYCKa.

Pasznes 2. IlepBoHayaibHble CBeIEHUS 0 CTPOEHUU BellleCTBA.

Crpoenue BemecTBa: aToOMbl M MOJIEKYNbI, MX pa3mepbl. OMNbITHL, JOKa3bIBAIOIINE
JUCKPETHOE CTPOEHHUE BEILIECTBA.

JBmkenue dvactuil BemiectBa. CBA3b CKOPOCTH JBHMXKEHHS YacTHUI[ C TEMIEpaTypoi.
BbpoyHoBckoe naBwxenue, muddy3us. BzauMoneicTBHe dYacTHI] BEIIECTBA: MPUTSHKEHUE U
OTTAJIKUBAHUE.

ArperaTtHble COCTOSIHMSI BELIECTBA: CTPOCHHME Ta30B, JKUJIKOCTEHW U TBEPABIX
(kpuctaymuinueckux) Teia. B3auMocBs3p MexAy CBOMCTBAMHU BELIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX U HUX aTOMHOMOJIEKYJISAPHBIM cTpoeHHeM. OCOOEHHOCTH arperatHbIX COCTOSHUM
BO/IBI.

Jemoncmpavyuu.

Ha6nronenne 6poyHOBCKOTO JIBHYKEHUS.
Ha6monenue nuddysun.
Habmtonenue siBiaeHuit, 00BACHAIOMUXCS MPUTSHKEHUEM MM OTTAIKMBAHUEM YaCTHI] BEIIECTBA.

Jlabopamopnuie pabomel u onvimel.

Onenka AuaMerpa aToMa METOJIOM PsIIOB (C UCIOJIb30BaHuEM (oTorpaduii).
OnpIThI 10 HAOTIOACHUIO TETIJIOBOTO PACIIUPEHUS Ta30B.
OnpIThI 10 OOHAPYKEHUIO JEHCTBUS CHII MOJICKYIISIPHOTO TPUTSIKECHHUS.

Pasznen 3. /IBuikeHue u B3auMoaeiicTBHE TeJl.

Mexannueckoe IBUXKEHHE. PaBHOMEpHOE M HEpaBHOMEpPHOE JBHKeHHE. (CKOpOCTb.
CpenHsisg cKOpoCTh ITPY HEPAaBHOMEPHOM JBUKEHUU. Pacd€T myTu U BpEMEHU IBUKEHUS.

SIBnenne wmHepuMH. 3aKOH HMHEpUUHU. B3aumoneicTBue Ten Kak NpUYMHA H3MEHEHMUS
CKOPOCTH JBMXEHHUS Tel. Macca kak mepa uHepTHocTH Tena. IlmoTHocTs BemectBa. CBA3b
TUIOTHOCTH € KOJIMYECTBOM MOJIEKYJ B €AMHUIE 00bEMA BEIECTBA.

Cuna kak XxapakTepucTuka B3aumonedcTBus Ten. Cuna ympyrocth M 3akoH ['yka.
N3mepenue cuibl ¢ NMOMOIIBIO JAMHAMOMETpA. SIBlIeHWE TAroTeHus MU cuna Tsokectu. Cuiia
TSOKECTH Ha Jpyrux ma”erax. Bec Ttema. HeBecomocTs. CiiojkeHue cui, HanpaBJIEHHBIX IO
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onHO# npsimoil. PaBHozelcTByromas cui. Cuna TpeHus. TpeHue CKOJIbKEHUS U TPEHUE MOKOSL.
Tpenue B Ipupoe U TEXHUKE.
Jemoncmpayuu.
Habnronenne MexaHU4eCKOTO ABIKEHHS Tela.
N3mepenue ckopoCcTH MPSMOJIUHENHOTO JBUKEHHUS.
HaGnronenue siBiieHUs] HHEPLIUU.
Habnronenne u3MeHEHUs1 CKOPOCTH MPH B3aUMO/ICHCTBHUH TEIl.
CpaBHeHHUE Macc 10 B3aUMOJIEUCTBUIO TEJL.
CrnosxeHue cuil, HalpaBJIEHHbBIX 110 OJJHOW MPSIMOH.

Jlabopamopubvie pabomot u onvimel.

OmnpeneneHne CKOPOCTHM PABHOMEPHOIO JABIDKEHUs (lIapuka B JKMJIKOCTH, MOJEIH
ANEKTPUYECKOTO aBTOMOOWIISI U TaK JIajiee).

Onpenenenne cpegHel CKOPOCTH CKOJIBKEHUS OpycKa WM IIapuKa 0 HAKJIIOHHOM TJIOCKOCTH.
Omnpenenenre MIOTHOCTH TBEPOTO TeENA.

OmbITEL, JAEMOHCTPUPYIOLIME 3aBHUCHUMOCTh pacTsDKeHHs (nedopmaruu) TMpYKHHBI  OT
MIPUIIOKEHHOMN CHUIIBI.

OnbIThI, AEMOHCTPUPYIOLINE 3aBUCUMOCTD CHUJIbI TPEHHS CKOJILKEHMSI OT Beca Tejla U XapakTepa
CONPHUKACAIOIINXCS TOBEPXHOCTEN.

Pa3nen 4. laBienue TBEPABIX TeJl, AKUAKOCTENH H ra3oB.

JaBnenue. CriocoObl yMEHbIIIEHUS U YBEIHUEHUs AaBieHus. JlapneHue ra3a. 3aBUCUMOCTh
JaBJIeHUA Tra3a oT 00bEMa, Temnepatypsl. [lepenaua naBneHuss TBEPABIMU TeJAMU, KUAKOCTIMU
u razamu. 3akoH [lackang. ITHeBMaTHueckue MamuHbL. 3aBUCUMOCTH JIaBJICHUS KUJIKOCTH OT
rinyounbl.  [mppocratmueckuit  mapagokc. CooOmiaromuecs — cocynsl.  ['mapaBiudeckue
MEXaHU3MBI.

AtMmochepa 3emnm u atmocdepHoe maBieHue. [IpUYMHBI CYIIECTBOBAHUS BO3JYIIHOM
o6onoukn 3emnu. OnbiT Toppuyennu. M3mepenue aTrmocdepHOro MaBleHHUsA. 3aBUCHMOCTH
aTMOC(epHOro JaBJIeHHS OT BBICOTHI HaJl YypoBHeM Mops. [lpubGopbl i u3MepeHUs
aTMOC(hepHOTO JTaBJICHHUS.

JleiicTBHE KUIKOCTH U Ta3a Ha MOTPYKEHHOE B HUX Tell0. BeITankuBaromias (apxumMeoBa)
cuna. 3akoH Apxumena. [lnaBanue Ten. BoznyxomnaBanue.

emoncmpayuu.
3aBUCHUMOCTD JaBJIEHUS ra3a OT TEMIEPATYPHI.

[lepenaua naBneHus )KUIKOCTBIO U Fa30M.

CooOmaromuecs coOCypl.

I'mapaBnuueckuit nmpecc.

[IposiBnenue aericTBUS aTMOC(EPHOTO ABICHHUS.

3aBHCHMOCTh BBITAJIKUBAIOIICH CHUJIIBI OT 00bEMa MOTPYXKEHHOW YacTH Tela U IUIOTHOCTH
AKHUJKOCTH.

PaBeHCTBO BBITANIKMBAIOIIEH CUIIbI BECY BHITECHEHHOU KUIKOCTH.

VYcnoBue mnnaBaHus Tell: IUIABaHUE WIM NOTPYKEHHUE Tel B 3aBUCHUMOCTH OT COOTHOLIEHUS
IJIOTHOCTEHN TeJa U KUJIKOCTH.

Jlabopamopusie padomot u onvimel.

HccnenoBanue 3aBUCHUMOCTH Beca Tella B BOJE OT 00bEMa MOTPYKEHHOW B >KUIKOCTh YaCTH
Tena.

OrnpezeneHre BHITATKUBAIOLIEH CUIIbI, JEHCTBYIOIIEH Ha TEJO, MOTPYKEHHOE B )KUIKOCTb.
[IpoBepka HE3aBUCHMOCTH BBITAIKUBAIOIICH CHIIbI, JEUCTBYIOIIEH Ha TEJIO B KUIAKOCTH, OT
MaccChl Tena.

OnbIThL, AEMOHCTPUPYIOIINE 3aBUCUMOCThH BBITAJIKUBAIOIIEH CUJIbI, JEHCTBYIOIIEH Ha Telo B
KUAKOCTH, OT 00BEMA MOTPYKEHHON B KUAKOCTh YACTH TENA U OT TJIOTHOCTHU KHJIKOCTH.
KoncrpynpoBanne apeoMmerpa WM KOHCTPYMPOBAHME JIOJKM M  OmpenaeieHue  eé
IPY30II0AbEMHOCTH.
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Paznea 5. PaGora u MomHoOCTb. JHEpIrus.

Mexanunueckasi pabota. MOITHOCTb.

[Ipocthie MexaHu3Mbl: pblyar, OJOK, HakJIOHHas IUIOCKOCTh. IIpaBmiio paBHOBecus
poryara. [IpuMeHeHne mpaBuiia paBHOBECHsI pplyara K OJIOKY. «30JI0TO€ MPaBHIO» MEXaHUKH.
KIIJ nmpocthix MexaHu3MoB. [IpocTeie MexaHU3MBbI B OBITY U TEXHHKE.

Mexannueckas sHeprus. Kunermueckas W noTreHUuainbHas 3Heprus. I[IpeBpamenne
OJIHOTO BUJa MEXaHUYECKOM 3HEPruu B APYroil. 3aKOH COXpaHEHUS IHEPIUU B MEXAHUKE.

Jemoncmpayuu.

[Ipumepbl NPOCTHIX MEXaHNU3MOB.

Jlabopamopubvie pabomot u onvimel.

Omnpenenenue pabOTHI CHUJIBI TPEHHS NMPH PAaBHOMEPHOM JBI)KCHHUHU Tella 10 TOPU3OHTAIHHOMN
ITOBEPXHOCTH.

HccnenoBanue yciaoBui paBHOBECHs phlyara.

N3mepenune KII/] HakKJIOHHOM MJIOCKOCTH.

N3yuenune 3akoHa COXpAHEHUSI MEXAHUYECKON SHEPTUH.

8 KVIACC

Pa3znen 6. TenioBble siBJIeHUSA.

OCHOBHBIE TIOJIO)KEHUST MOJIEKYJISIPHO-KHHETUYECKOW TEOPUH CTPOEHMS BemiecTBa. Macca
U pa3Mepbl aroMOB W MOJEKYJI. OTBITBI, TOATBEPKIAIONINE OCHOBHBIC TOJIOKEHUS
MOJIEKYJIIPHOKHHETHYECKON TEOPHUH.

Mogenu TBEPAOTO, )KUAKOTO U Ta3000pa3HOTO COCTOSIHHI BemecTBa. Kpucraminyueckue u
amopdusbie Tena. OObsICHEHNE CBOWCTB Ta30B, )KUIKOCTEH M TBEPABIX TEJI HA OCHOBE MOJIOKEHUHN
MOJIEKYJIIPHO-KMHETHYECKOM Teopun. (CMauuMBaHME U KalWULAPHBIE sBIEHHUS. TemoBoe
pacuIMpeHme 1 cKaTue.

Temmnepatypa. CBs3p TeMIlepaTypbl CO CKOPOCTBIO TEIUIOBOIO JIBH)KEHHMS YacCTHII.
Buayrpennsis  sueprus. CnocoObl HW3MEHEHUsS BHYTPEHHEH DSHEpPruu: TeIulonepeaadya u
coBepiieHre padboThl. Buapl Temionepenaun: TEIIONPOBOAHOCTb, KOHBEKIIHS, U3TyYeHHE.

KomuuectBo Temmotel. YaenpHas TEIUIOEMKOCTH BelIecTBa. [emIooOMEH M TEIIOBOE
paBHOBecHe. YpaBHEHHE TeIUIoBoro Oananca. [lnaBieHue W oTBepAeBaHHE KPUCTANIMYECKHX
BEIIECTB. YJenpHas Temiora IuiaBieHus. [lapooOpazoBanue u koHzaeHcanusi. lcmapenue.
Kunenue. YnenbHas TtemioTa mnapooOpa3oBaHus. 3aBUCUMOCTh TEMIIEpaTypbl KHICHHUS OT
aTMOC(EepHOTO JTaBJICHHUSI.

Bnaxxnocts Bo3yXa.

OHeprus TOIUIMBA. Y IeNbHAs TEIJI0Ta CrOPAHUSL.

[Ipunnunsr padotsl TeruoBbix aBurareneit KIIJ[ temmoBoro nBuratens. TeruioBbie
JBUTATENH U 3aIIUTa OKPYKAIOIIEH Cpe/Ibl.

3aKOH COXpaHEHUs U MPEBPAILCHUs SHEPTUU B TEIUIOBBIX MPOLECCAX.

Hemoncmpayuu.

Habmtonenue 6poyHOBCKOTO IBHYKEHUSI.

Ha6monenue nuddysun.

Habmronenue sBiaeHU cMadyrBaHUS M KaMWJUTSIPHBIX SIBJICHHM.

Habmroenue TemmoBoro paciupeHus Te.

W3menenue naBieHus ra3a npyu U3MEHEHUU 00bEMa U HarpeBaHUU WU OXJIAXKICHUU.
[IpaBuna n3mepeHus TeMneparypsl.

Buns! Tenonepenayun.

OxnaxkJIeHue Mpu COBEPIICHUH PaOOTHI.

HarpeBanue mipu coBepiiieHHH padOThl BHEITHUMH CHITAMH.

10 CpaBHeHHE TETIIOEMKOCTEH pa3TUYHBIX BEIIECTB.
11. HaOnroneHue KAIEHUs.
12. HaGnroieHre moCTOSHCTBA TEMIIEpaTyphl NP TIIaBJICHUH.
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Moenu TeIIOBbIX IBUTATEIEH.

Jlabopamopusvie padbomot u onvimel.
OnbITHI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJICKYIISIPHOTO TPUTSIKCHHUSL.
OnbIThI 10 BEIpAIIMBAaHUIO KPUCTAJJIOB IIOBAPEHHOW COJIM WJIM caxapa.
OnbITHI 10 HAOTIOACHUIO TEIJIOBOTO PACIIUPEHHUS Ta30B, KUAKOCTECH U TBEPBIX TEII.
Ompenenenue qaBiaeHUs BO3AyXa B OaJUIOHE IITIPHUIIA.
OMBITHI, IEMOHCTPUPYIOILIHE 3aBUCUMOCTh JaBJICHUS BO3yXa OT €ro o0bEMa M HarpeBaHUs UK
OXJIAXKICHHUSI.
[IpoBepka runoTessl JUHEHHON 3aBUCUMOCTH JUIMHBI CTOJIOMKA KMJIKOCTU B TEPMOMETPUUECKOMN
TpyOKe OT TeMIepaTyphl.
HaOmoienne m3MeHeHUsT BHYTPEHHEH 3HEPTHH Tella B pe3yibTaTe TEIUIonepeaadyd U padoThI
BHEIIIHUX CHUJL.
UccnenoBanue siBieHMs TEIIOOOMEHA MTPU CMEIIMBAHUU XOJIOIHON U TOPSYEH BOJIBI.
Ornpenenenre KOJWYECTBA TEIUIOTHI, TMOJYYEHHOTO BOJOW NPH TEIJIOOOMEHE C HarpeTbiM
METAJUTMYECKUM ITUITUHIPOM.
Ornpenenenue yneabHON TEMIIOEMKOCTH BEIIECTRA.
HccnenoBanue mporiiecca ucrapeHusl.
OnpeneneHre OTHOCUTENBHOM BIAKHOCTH BO3/yXa.
Ornpenenenne yneapHON TEMJIOTHI IIJIaBICHUS JIb/IA.

Pa3znesn 7. diiekTpruyeckne U MarHuTHbIE SIBJICHHSI.

Onektpuzarus Tel. J[Ba poma aJeKTpUUecKHX 3apsaoB. BzammonelcTBHe 3apsyKeHHBIX
ten. 3akoH Kymona (3aBUCUMOCTh CHIIBI B3aMMOJEUCTBHS 3apsSKEHHBIX TET OT BEIWYUHBI
3apsJIOB U PACCTOSIHUS MEXKTY TEIaMM ).

DnekTpuyeckoe nojie. Hanpssk€HHOCTh 3iieKTprudeckoro mnojd. [IpuHuun cynepno3unuun
ANEKTPUYECKHUX MOJIeH (Ha Ka4eCTBEHHOM yPOBHE).

Hocutenu snektpuyeckux 3apsaoB. DJIEMEHTApHBIN 3ieKTpuueckuid 3apsia. CtpoeHue
atoma. [IpoBogHMKH U TUAIIEKTPUKHU. 3aKOH COXPAHEHMS JIEKTPUYECKOTO 3apsiaa.

DJIEKTPUYECKUIT TOK. YCJIOBHUS CYIIECTBOBAHUS JJIEKTPUUECKOr0 TOKa. McTouyHMKM
MOCTOSIHHOTO TOKa. JIeWcTBUSA 3IEKTPUYECKOTO0 TOKa (TEMJIOBOE, XUMHUYECKOE, MAarHWTHOE).
DNEeKTPUYECKUN TOK B )KHMJIKOCTSX U ra3ax.

Onektpuyeckas unenb. Cuia Toka. OJekTpudeckoe HamnpsbkeHue. ConpoTHBICHHE
MIPOBOJIHMKA. YJEJIbHOE CONPOTUBIICHHE BellecTBa. 3akoH OMa uid  y4yacTKa LEMH.
[TocnenoBarenpHOE U NAapAILIEIBHOE COEUHEHUE IPOBOJHUKOB.

PaboTa u MOIHOCTE 3IeKTpruUYecKoro Toka. 3akoH [[xoynsa—JIeHma. DnekTpuueckue 1enu
U IOTPEOUTENH JIEKTPUUYECKO SHeprun B ObITy. KopoTkoe 3aMbIkaHUe.

[locTrosiHHble MarHuThl. B3anmoneicTBHE NOCTOSHHBIX MArHMTOB. MarHutHoe moJe.
MarnuTHO€ noJie 3eMJIM U €ro 3HaueHue [ Ku3HU Ha 3emie. OnbIT Dpcerena. MaruutHoe noJjie
ANEKTPUUECKOTO TOKa. [I[puMeHeHne 31eKTpOMaruiuToB B TeXHUKE. JleiicTBHEe MarHUTHOTO MOJIst
Ha IMPOBOJHHUK C TOKOM. OJIEKTPOJBHUIaTeldb IOCTOSIHHOrO ToKa. Mcmnonb3oBaHue
AJIEKTPOJIBUraTeel B TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Onbitel  @apaned. SBnenwe  snekTpoMarHuTHOM uHAyKUuMU. IlpaBuno  Jlenna.
OnektporeHepatop. CrnocoObl TOMYyYEHHUS JIEKTPUYECKOW HHEPruu. ODIEKTPOCTAHIIMU Ha
BO300OHOBIISIEMBIX HICTOYHHKAX YHEPTUH.

Jemoncmpayuu.

DnekTpusaius Teil.

JIBa pojia ANEeKTPUYECKUX 3apsiI0B M B3aUMOJICHCTBUE 3apsSKEHHBIX TEll.
YCTpOKCTBO U AEUCTBUE DIIEKTPOCKOIIA.

DneKTpocTaTUYeCKas UHIYKIHUA.

3aKOH COXpaHEHUs ANEKTPUUECKUX 3apsi/IOB.

[IpoBOAHMKY U AUDIEKTPUKH.

MopenupoBaHue CUTIOBBIX JIMHUM 3JIEKTPUYECKOTO MO,
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VCcTOYHMKH ITOCTOSIHHOI'O TOKA.

JIeNCTBHUS DIIEKTPUYECKOTO TOKA.

DNEeKTPUYECKUN TOK B KHUJIKOCTH.

I"a3oBrIi1 pazps.

H3MepeHue cuibl TOKa aMIIEPMETPOM.

H3Mepenne 351eKTpUYECKOro HarpsyKeHUS! BOJIbTMETPOM.

Peocrar u marazuH cOnpoTHBIICHUN.

BzanmopelicTBre MMOCTOSHHBIX MAarHUTOB.

MoenupoBaHre€ HEBO3MOKHOCTH Pa3IEJICHUs TIOJIFOCOB MArHUTa.
MoenupoBaHre€ MarHUTHBIX MOJIEW MOCTOSIHHBIX MAarHUTOB.
OmnsiT Dpcrena.

MarnuTHO€ 1oJie TOKa. DJIEKTPOMAarHur.

JlelicTBME€ MarHUTHOTO TOJISI HA MPOBOIHUK C TOKOM.
DNeKTPOABUTATENH MIOCTOSTHHOTO TOKA.

HccnenoBanue sBIEHUA 3JIEKTPOMArHUTHON WHTYKIIHH.

OnsiTel Dapanes.

3aBUCUMOCTD HAIPABJICHUS UHIYKIIMOHHOTO TOKA OT YCJIOBHM €r0 BO3HUKHOBEHHUS.

Jlabopamopnuie pabomul u onvimot.
OnbIThI 10 HAOTIOACHUIO JIEKTPU3AINH TEJ UHIYKIUEH 1 TPU CONPUKOCHOBEHUH.
HccnenoBanue neicTBUS AIEKTPUUECKOTO MOJI HAa TPOBOJAHUKH U JUDIEKTPUKH.
CoOopxka u mpoBepKa pabOThI AMEKTPUIECKOH IETH MOCTOSTHHOTO TOKA.
W3mepenue u peryivpoBaHue CUIIbI TOKA.
N3mepenue u peryaupoBaHue HapsKEHUS.
HccnenoBanue 3aBUCUMOCTH CHJBI TOKAa, MIYIIETO 4YEpe3 PpPE3UCTOpP, OT COMPOTUBICHUS
pe3ucTOpa U HANPsHKEHUS Ha PE3UCTOPE.
OMnBbIThL, IEMOHCTPUPYIOLINE 3aBUCUMOCTD JJIEKTPUYECKOTO CONPOTUBIICHUS IIPOBOJHUKA OT €T0
JUIMHBI, TIJI0IIAI1 ONEPEYHOTO CEYEHU U MaTepHraa.
[IpoBepka mnpaBuia CIOXKEHUS HANPSHKEHUW MNPU  TOCIEAOBAaTEIbHOM COECIWHEHHMHM JBYX
PE3UCTOPOB.
[IpoBepka npaBuia AJis CUJIbI TOKA MTPU NApAJIIEIIBHOM COEAMHEHUU PE3UCTOPOB.
Omnpenenenne paboTHI AIEKTPUUECKOTO TOKA, UIYLIETO YePe3 PE3UCTOP.
Ornpenenenre MOITHOCTH 3JIEKTPUUYECKOTO TOKA, BBIACIAEMON Ha PE3UCTOPE.
HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, UIYILIETO Yepe3 JIAMIIOUKY, OT HAIPsKEHUS Ha HEll.
Onpenenenue KIIJ] narpeBarens.
HccnegoBanue MarHuTHOTO B3aUMOJIEHCTBHUSI IOCTOSTHHBIX MarHUTOB.
N3ydeHre MarHUTHOTO TOJISt IOCTOSTHHBIX MAarHUTOB MPH UX OObEIMHEHUU U PA3JICIICHUU.
HccnenoBanue AeCTBUA AIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.
OnbIThL, AEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIbI B3aUMOJCHCTBUSA KAaTYILIKH C TOKOM M MarHuTa
OT CHJIbI TOKA Y HAMPABIICHUS TOKA B KaTYILKE.
N3yuenue neiicTBUA MarHUTHOTO MOJIs1 HA IPOBOJAHUK C TOKOM.
KoHcTpynpoBanue 1 n3ydeHue padoThl HJIEKTPOABUTATENs.
N3mepenue KIIJI anexTpoaBUrareaIbHOM yCTaHOBKH.
OnBITHI IO MCCIEJOBAHUIO SIBJICHUS AIEKTPOMATHUTHONW MHIYKIMM: HCCIIEIOBAaHUE M3MEHEHUN
3HAUEHUS U HANPABJIECHUS MHIYKIIMOHHOTO TOKA.

9 KIIACC

Pazgen 8. Mexanuyeckne siBJIeHHU.

Mexanuueckoe aBukeHue. MarepuanbHas Touka. Cucrema otcuéra. OTHOCUTENBHOCTh
MEXaHMYECKOr0 JBWKEHUSA. PaBHOMEpHOE MNpSIMOJIMHENWHOE JBWXeHHe. HepaBHOMepHOe
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npsiMoJiMHENHOe JBMKeHHe. CpenHsisi M1 MTHOBEHHAs CKOpPOCTb Tejla I[pU HEPAaBHOMEPHOM
JBUKECHUH.

Yckopenue. PaBHOyckOopeHHOE TIpsiMOJTHHEHHOE ABMKeHne. CBoOo HOE nageHue. OmbITh
lNanunes.

PaBHOMepHOE ABIKEHUE 1O OKpYyKHOCTH. Ilepuon m dactora oOpamenus. Jluneitnas u
YIJIOBAsi CKOPOCTH. LIeHTpOCTpEMUTENBHOE YCKOPEHHUE.

[IepBoiii 3akoH Hprotona. Bropoit 3akon Hserorona. Tperuit 3akon Herotona. IIpuninun
CYIIEPIIO3UIIUHU CUIL.

Cuna ympyroctu. 3akon ['yka. Cuiia TpeHMs: cujia TPEHUS CKOJIBKEHMS, CUjia TPEHHS
IIOKOSI, IPYTU€ BUJIbl TPEHUSL.

Cuna TSXKECTM W 3aKOH BCEMUPHOIO TITOTEHMs. YCKOPEHUE CBOOOJHOrO NaJEHUS.
IBuxenue 1uiaHer Bokpyr Connpa. IlepBas kocmmueckas ckopocTs. HeBecomocTs u
IIEPErPy3KH.

PaBHOBecue marepuanbHO Touku. AOCOTIOTHO TBEPAOE Teno. PaBHOBecHe TBEPAOTO Tea
C 3aKpEIIEHHON OChIO BpallleHusl. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenue ummynbca. MMnynabc cuibl. 3aKOH COXpaHEHHUS HMMITYJIbCA.
PeaktuBHOE NBHKEHUE.

Mexanuveckass paboTa U MOIIHOCTh. PaboTa cui TspKecTH, ynmpyrocT, TpeHus. CBs3b
SHepruu U paboTel. [loTeHmanbHas 3Heprus Tena, MOTHSATOrO HaJ TOBEPXHOCTHIO 3EMIIH.
[ToreHnmaneHas 3Heprus ckarod npyxuHbl. Kunetndeckas sHeprusi. Teopema 0 KHHETUYECKON
SHEpPruu. 3aKOH COXPaHEHUS] MEXaHUYECKON SHEPTHH.

emoncmpayuu.

Habmonenne MexaHu4ecKoro IBHKEHHS Tella OTHOCUTEIBHO Pa3HbIX TEJ OTCUETA.

CpaBHeHME MyTEH U TPACKTOPUM JABUKEHUS OJTHOTO M TOTO K€ TeJla OTHOCUTEIBHO Pa3HbIX TEll
OTCYETA.

N3mepeHune ckopocTy U yCKOPEHHUSI IPSIMOJIMHEHHOTO ABUKEHUS.

HccnenoBanue Npu3HaKOB paBHOYCKOPEHHOTO JIBUKEHMSL.

Habmonenue ABM>KEHUS TeNa M0 OKPYKHOCTH.

Habnmonenne MexaHuMueckux SIBIEHUHM, MPOUCXOIIIUX B cucteMe oTcuéra «Tenexkay mpu eé
PaBHOMEPHOM M YCKOPEHHOM JIBKEHUH OTHOCUTENIBHO KaOHHeTa (PU3UKH.

3aBUCUMOCTb YCKOPEHMS TEJIa OT MAcChl TeJla U ICUCTBYIOIIEH Ha HETO CHUJIBI.

Habmronenue paBeHcTBa cujl pU B3aUMOICHCTBUU Tell.

N3meHeHune Beca Tena Npu YCKOPEHHOM JIBUKEHUU.

. [lepenaua ummynbca mpu B3auMOJICHCTBUU TEII.

. [IpeoGpa3zoBanust SHEPTUU MPU B3aUMOACHCTBUHU TEJl.

. CoxpaHeHue UMIyJIbca MPU HEYIIPYTOM B3aUMOICHCTBUH.

. CoxpaHeHue UMIyIbca P a0COIIOTHO YIPYTOM B3aHMMOJICHCTBHH.

. Habnoienue peakTHBHOTO ABM)KECHUS.

. CoxpaHeHne MEXaHNYECKON YHEPTUH MPU CBOOOTHOM I3 ICHUHU.

. CoxpaHeHne MexaHM4eCKOW SHEPTUH MPU JBKEHUH Tella MO/ IeHCTBUEM MPY>KUHBI.

Jlabopamopnuie pabomel u onvimel.
KonctpynpoBanue Tpakra Jisl pa3roHa M JaJIbHEUILIEr0 paBHOMEPHOTO JABHKEHUS LIapUKa WU
TENEKKH.
Omnpenenenue cpeqHe CKOPOCTH CKOJBXKEHUS OpycKa WM JBHKEHHS IIapuKa MO HAKIOHHOM
MJIOCKOCTH.
Ornpeznenenre yCKOpeHUs Tena NpyU paBHOYCKOPEHHOM JBUKEHUHU MO0 HAKJIOHHOMW MIJIOCKOCTH.
HccnenoBanue 3aBUCMMOCTH MYTH OT BPEMEHU TMPH PABHOYCKOPEHHOM JBMKEHHH 0e3
Ha4aJIbHOUW CKOPOCTH.
[IpoBepka TUMOTE3bI: €CIU MPU PABHOYCKOPEHHOM JBIKEHUU 0€3 HA4albHOW CKOPOCTH IYTH
OTHOCSITCS KaK psiJl HEYETHBIX YHUCEII, TO COOTBETCTBYIOIIUE TPOMEKYTKH BPEMEHU OJJUHAKOBBI.
UccnegoBanue 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHUS OT CUJIbl HOPMAJIBHOTO JTaBJICHUS.
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Onpenenenne KodhUITUEHTA TPEHUS CKOJIBKCHHUSL.

Onpenenenne KECTKOCTU MPYKUHBI.

Omnpenenenue pabOTHI CUJIBI TPEHHS NMPH PAaBHOMEPHOM JIBH)KCHUHU Tejla 1O TOPU30HTAIBHOMN
IIOBEPXHOCTH.

Omnpenenenne pabOTHI CUJIBI YIIPYTOCTH MPH NOAbEME IPy3a C UCIOJIB30BAHUEM HETIOABIKHOTO
Y TIOABMYKHOTO OJIOKOB.

N3ydenune 3aKko0Ha COXpAHEHUS SHEPTUH.

Pa3nen 9. Mexannueckue Koj1e0aHHUS M BOJIHBI.

KonebarenpHoe nBmxeHne. OCHOBHBIE XapaKTEPUCTHKH KOJEOaHMIA: MEPUOJ, 4acToTa,
amMIMTyna. MareMatud4ecKuil M NOpPY)KMHHBIM MasTHUKM. IIpeBpamienuwe »sHeprum Ipu
K0J1e0aTeIbHOM JIBHKCHUH.

3aryxatomue kojebanus. BeiHykaeHHbIe Konebanus. Pesonanc. MexaHn4ecKue BOJIHBI.
CpoiicTBa MexaHU4eCKHX BOJIH. [Ipo/iosibHBIE U MOIEepeuHble BOJIHBL. JIJIMHA BOJHBI U CKOPOCTh
e€ pacrpocTpaHeHHs. MexaHUYeCKHe BOJHBI B TBEPJOM TEJE, CEUCMUYECKUE BOJIHBI.

3Byk. ['poMKOCTh 3ByKa M BeIcOTa ToHa. OTpaskeHue 3ByKa. MIHppa3ByK U ynbTpa3ByK.

Jemoncmpayuu.

Habmronenue xonebanuii Te noj 1eHCTBUEM CHUJIIBI TSKECTH U CHIIBI YIPYTOCTH.
Habmronenue xonebanuii rpy3a Ha HUTH U Ha MPY>KUHE.
Habmoienue BBIHYKIEHHBIX KOJIEOaHUM U pe30HaHca.
Pacnipoctpanenuie mpoJoabHBIX U MONEPEYHBIX BOJIH (Ha MOJIENH).
Habmonenue 3aBUCHMOCTH BBICOTHI 3BYKa OT YacCTOTHI.
AKYyCTHYECKHI pe30HaHC.
Jlabopamopnwie pabomel u onvimel.
Omnpenenenre 4acToThl U Meproia KojaeOaHuii MaTeMaTHYeCKoro MasTHUKA.
Omnpenenenre 4acToThl U Meproia KoiaeOaHui Npy>KUHHOTO MasTHHKA.
HccnenoBanue 3aBUCUMOCTH NIepUOAa KojeOaHUM MOIBEIIEHHOTO K HUTHU Tpy3a OT AJIUHBI HUTH.
HccnenoBanue 3aBUCUMOCTH NepHoa KojeObaHui MPY>KMHHOTO MasiTHUKA OT Macchl Ipy3a.
[IpoBepka He3aBUCUMOCTH Iepuo/ia KoJieOaHHii rpy3a, MOJBEIMIEHHOTO K HUTH, OT MacChl rpy3a.
OnpIThI, EMOHCTPUPYIOIIUE 3aBUCHUMOCTh NEepHoAa KojeOaHUN NPYKUHHOTO MasTHUKA OT
Macchl rpy3a U KECTKOCTH MPY>KUHBI.
N3mepenue yckopeHust CBOOOTHOTO MaeHHUSL.

Pa3znesn 10. DjieKTPOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHbIE BOJIHbI.

DNeKTpOMarHUTHOE ToJie. DJIEKTPOMarHuTHbIE BOJHBL. CBOWCTBA 3JIEKTPOMArHUTHBIX
BoJiH. [1Ikana snexkTpoMarHUTHBIX BOJH. Mcnonb3oBaHue 371€eKTPOMAarHUTHBIX BOJIH Ui COTOBOM
CBSI3H.

DnekTpoMarHuTHas npupoja cera. CKopocTh cBeTa. BoHOBbBIE CBOMCTBA CBETA.

Hemoncmpauuu.

CBoiicTBa AJIEKTPOMArHUTHBIX BOJIH.
BousiHOBBIE CBOMICTBaA CBETA.

Jlabopamopnuie pabomul u onvimel.

N3ydeHne cBONCTB 3JIEKTPOMArHUTHBIX BOJIH C MTOMOIIBI0 MOOMIIBHOTO TenedoHa.

Pa3nen 11. CBetoBble siBICHHS.

JlyueBas moxenb cBetra. Mcrounuku cBeta. [IpsmonmHelHOE pacnpOoCTpaHEHUE CBETa.
3armenus Connua u JIynel. Otpaxkenue ceta. [1nockoe 3epkano. 3akoH OTpakeHHs CBETA.

IIpenomnenue cBeta. 3akoH mpesoMileHus cBeTa. 11ojIHOe BHyTpEeHHEE OTpPaKEHUE CBETA.
Hcnonp30BaHue MOJTHOTO BHYTPEHHETO OTPAXKEHUS B ONTHYECKUX CBETOBOJIAX.

Jlunza. Xox mydueit B nmH3e. Omnrtuyeckas cucreMa ¢oToamnmnapara, MHKPOCKOTa U
Tesneckona. ['na3 kak onTuueckas cuctema. bim3opykocTs U 1albHO30PKOCTb.

Paznoxenue 6enoro cBeta B ciekTp. OnbiTel HptoToHa. ClojkeHUE CrIeKTPaIbHBIX 1IBETOB.
Hucnepcus certa.

Jemoncmpayuu.
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. [lonmyuenue 6ex0ro cBeTa MpH CIOKEHUU CBETA Pa3HBIX I[BETOB.

[IpssMOnIMHENHOE pacIPOCTPAHEHUE CBETA.

OTtpakeHue cBera.

[Tomy4yenne n300paXkeHH B TUIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKaJiax.
IIpenomiienue ceera.

OnTHyeckuii CBETOBOI.

Xox mydeil B coOuparoliel JInH3e.

XoJ JIydel B paccenBaroleH JIUMH3E.

[Tonyuenue n300paxeHU ¢ TOMOIIBIO JIUH3.

[Ipunuun neiictBus gporoanmnapara, MUKpPOCKOINA U TEJIECKOINA.
Mopens riasa.

Pa3noxxenue 6eroro cBeTa B CIIEKTP.

Jlabopamopubvie padbomot u onvimel.
NccnenoBanue 3aBUCMMOCTH yIJla OTPaXKEHUSI CBETOBOTO JIyya OT yrja MaJieHusl.
N3ydeHne xapakTepuCTUK U300pakeHUs ITpeIMeTa B INIOCKOM 3epKalle.
HccnenoBanue 3aBUCMMOCTH yIJla MPEJIOMJIEHHS CBETOBOTO JIyda OT yrila MaJeHUs Ha IpaHule
«BO3LYX—CTEKIIO».
[Tony4yenune n300pakeHHI ¢ TOMOIIBIO COOMPAIOIICH JTUH3HI.
Omnpenenenne (OKYCHOTO PacCTOSTHUS M ONTHYECKON CHIIbI COOUpAIOIIei TUH3bI.
OnbITHI 0 Pa3I0KEHUIO 0EJI0T0 CBETa B CHEKTP.
OMBITHI IO BOCIIPHUATHIO IIBETA MIPEAMETOB MPU WX HAOIIOIEHUN Yepe3 1BETOBBIE (DUITBTPHI.

Pasznen 12. KBanToBbIe siBJICHHS.

OmnsiTel Pesepdopaa u miianerapuas monenb aroma. Monens aroma bopa. Ucnyckanue u
roryionieHue ceera atoMoM. KBaHTel. JIuHeluaTeie ClIEKTPHI.

PamnoaktuBHOCTh. Anb(da, Oera- u ramma-usnydeHus. CTpOEHHE aTOMHOTO spa.
Hyknonnass Monens aromHoro sapa. M3otombel. PamnoaktuBHBIE mpeBpamieHus. llepuon
MOJIypacnaaa aTOMHBIX sJiep.

SnepHbie peakuyn. 3aKOHbBI COXPAHEHUS 3apsiJOBOTO U MAaCCOBOTO YMCEN. DHEPTHS CBA3HU
aToMHbIX saep. CBs3p Macchl W SHepruu. Peakuuu cuHTe3a W AeneHust sjep. Vcrounuku
sHepruu CosiHIA U 3BE3I.

Snepnas sHepretuka. JleiicTBUS paMOAaKTUBHBIX U3JTyYEHUN HA JKUBbIE OPTaHU3MBI.

emoncmpayuu.

CrieKTphl U3JIy4eHUs U TOTJIOMICHHUS.

CrieKTpsl pa3IU4HbIX I'a30B.

Criektp BOOpOAA.

Habmonenue TpekoB B kamepe BuibcoHa.

PaGota cuérunka HOHU3UPYIOMIUX U3TYUCHHI.

Peructpanus nznydeHus NpupoIHbIX MUHEPAJIOB U MPOIYKTOB.

Jlabopamopnuie pabomel u onvimel.

Habntoenue CriiomHbIX U JIMHEHYaThIX CIEKTPOB U3JIyYEHUS.
HccnenoBanue TpekoB: U3MEPEHHE SHEPTUU YaCTHUIIBI [0 TOPMO3HOMY ITyTH (TI0 hoTOrpadusim).
N3mepenue pagnoaktuBHOro (hoHa.

IToBTOpPHTENIBLHO-00001IAOIINI MOTYIb.

[ToBTOpUTENBbHO-0000MAOIIMK ~ MOIYAh TNpEAHA3HAUYEeH M  CHCTeMaTU3allud |
0000111eHUS TTPEIMETHOTO COACPIKAHUS U OTBITA IESITEIILHOCTH, MPUOOPETEHHOTO IPU U3YUCHHUH
BCEro Kypca (pU3uKH, a TaKXkKe IS MOArOTOBKH K OCHOBHOMY TOCYIapCTBEHHOMY JK3aMEHY IO
¢du3uke a5 00yJaroUINXCsl, BHIOPABIINUX 3TOT YU€OHBIN MpeaMeT.

[Ipy wu3ydyeHUM JAHHOTO MOJIYJS PpPEANU3YIOTCS M CUCTEMATU3UPYIOTCS  BHJIBI
NEeSITeNbHOCTH, Ha OCHOBE KOTOPBIX OOECHeurMBaeTcs JOCTHIXKEHHE TMPEAMETHBIX U
METanpeaIMETHBIX IIAaHUPYEMBIX Pe3yIbTaTOB 00ydeHHUs, (HOpMUPYETCS €CTeCTBEHHOHAYJHAs
rPAMOTHOCTb: OCBOECHHME HAYYHBIX METOJOB HCCJIEJAOBAHUS SBICHUM NPUPOABl U TEXHUKH,



OBJIAZICHUE YMEHUSMHU OOBSICHATh (HU3MUECKHE SBICHHS, MPUMEHSS IOJydCHHBbIC 3HAHUS,
pelarh 3a/1a4M, B TOM YMCJI€ KAYECTBEHHBIE U 3KCIIEPUMEHTAIIBHBIE.

[IpuHIMIMATBEHO AEATEILHOCTHBIN XapaKTep AAHHOIO pa3jielia pealu3yercs 3a cUéT Toro,
4TO 00y4JaroIrecs BBIIOIHAIOT 33aHus, B KOTOPBIX UM MPEAIaracTcs:

Ha OCHOBE TOJIYYCHHBIX 3HAHUN PAacliO3HABaTh U HAYYHO OOBSCHATH (PU3MUECKUE SBICHUS
B OKpY)Karolllel MPUPOJE U NOBCEIHEBHOM KU3HH;

WCIOJIb30BaTh HAyYHBIE METOMIBI UCCIEIOBAHUS (PU3UUECKUX SIBICHUH, B TOM YHCIE IS
IIPOBEPKHU MIIOTE3 U MOJIYYEHUSI TEOPETUUECKUX BbIBOJIOB;
OOBSICHATH Hay4YHbIE OCHOBBI HaWOOJ€e BAXKHBIX JIOCTHIKEHHH COBPEMEHHBIX TEXHOJIOTHUH,
HaIpuMep, MPaKTUYECKOr0 UCMOIb30BAaHUS PA3IMYHBIX HCTOYHUKOB SHEPIMHM HA OCHOBE 3aKOHA
MIPEBPALLEHUS U COXPAHEHMSI BCEX U3BECTHBIX BUJIOB SHEPTUU.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3ydyenne ¢u3nkun Ha YypOBHE OCHOBHOTO 0OIIero oOpa3oBaHWs HAmNpaBlIeHO Ha
JOCTHIKEHHUE TMIHOCTHBIX, METAIIPEIMETHBIX M IMPEJAMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.

B pesynprate wm3ydeHums (U3MKKA HA YPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUS Y
oOyuaronierocs OyayT cOpMUPOBAHBI CICAYIONINE INIYHOCTHBIC PE3YIbTAThl B YaCTH:
1) naTpHOTHYECKOT0 BOCTIUTAHUSA:
- TPOSBIICHHE HMHTEpECa K HCTOPUU U COBPEMEHHOMY COCTOSIHHUIO POCCHUUCKOU (pu3nyeckoin
HayKH;
- IIEHHOCTHOE OTHOIIIEHUE K TOCTIXKCHHUSIM POCCUUCKHUX YUEHBIX-(DU3UKOB;
2) rpa:kIaHCKOr0 M JYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:
- TOTOBHOCTh K aKTUBHOMY YYacTUIO B OOCYKIEHMH OOIIECTBEHHO 3HAYMMBIX U ITHUUYECKHX
po06JIeM, CBSI3aHHBIX C MTPAKTUYECKUM MPUMEHEHHEM JIOCTHKEHUN (HU3UKY;
- OCO3HAHHUE BAXHOCTU MOPAIBHO-3TUYECKUX TPUHIIUIIOB B JACSITEIIBHOCTH YUEHOTO;
3) 3cTeTHYEeCKOro BOCTIMTAHUSA:
- BOCIIPUSATHE OCTETUYCCKUX KauyecTB (U3MUECKOW HAyKH: €€ TapMOHHUYHOTO TIOCTPOCHHUS,
CTPOTOCTH, TOYHOCTH, TAKOHUIHOCTH;
4) HEeHHOCTH HAYYHOI'0 IMO3HAHUSA:
- OCO3HAHME IEHHOCTH (PM3UYECKON HAYKH KaK MOITHOTO MHCTPYMEHTA IMO3HAHUS MUPA, OCHOBBI
Pa3BUTHUS TEXHOJOTHH, BAXKHEUIIIEH COCTABJISIONIEH KYJIbTYpHI;
- pa3BUTHE HAYYHOU JTFO003HATEIHFHOCTH, MHTEPECA K UCCIIEI0BATEIIbCKOM JIEATEIbHOCTH;
5) popMupoBaHus KYJbTYPHI 310POBbSI M IMOIMOHAJIBLHOI0 0J1AT0NOJIy YU
- OCO3HaHHME LIEHHOCTHU 0E30MacHOTO 00pa3a KU3HU B COBPEMEHHOM TEXHOJIOTHMUYECKOM MHpE,
BAKHOCTH MpaBWJI OE30MACHOTO MOBEJIEHUS Ha TPaHCIOPTE, Ha J0pOrax, ¢ 3JIEKTPUUECKUM U
TEIJIOBBIM 000pPYIOBAaHUEM B JOMAIIHUX YCIOBUSIX;
- chopMHUpOBaHHOCTH HaBBIKA pedaeKCUH, TPU3HAHKWE CBOETO MpaBa HA OMMUOKY M TAaKOTO XKe
IpaBa y Ipyroro 4eiaoBeKa;
6) TPy10BOr0 BOCIIUTAHMS:
- aKTUBHOE Y4YacTHE B PEIICHUWU MNPAKTHUYECKUX 3ajad (B pamMKax ceMbd, 0Opa3oBaTeNIbHOM
OpraHu3aliy, ropojia, Kpas) TEXHOJIOTMYECKON U COI[MAIbHOM HANpaBICHHOCTH, TPEOYIOIIUX B
TOM 4Hucie U PU3NYEeCKUX 3HAHUM;
- UHTEpEC K MPAKTUYECKOMY M3y4eHUIO Ipodeccui, CBA3aHHbBIX C GU3UKOM;
7) 3KOJIOTHYeCKOr0 BOCIIMTAHUA:
- OpUeHTalMs Ha NpUMEHeHHWe (U3MYEeCKHX 3HAHWW JJIs pelleHus 3agad B o0nacTu
OKpYXarollel cpeipl, MJIaHUPOBAHUS MOCTYNKOB U OLEHKH UX BO3MOXHBIX MOCIEICTBUM IS
OKpYXarolLlEel Cpebl;
- 0CO3HAHUE II100ALHOTO XapaKTepa IKOJIOTUYECKUX MPOOIeM U MyTel UX PelieHus;
8) ajanTanyu K U3MEHSIOIMMCS YCJIOBHAM COLMAIBHON U MPUPOIHOH CPebl:
- TOTPEOHOCTH BO B3aWMOJICHCTBUU IPH BBIMOJIHEHUN HUCCIEIOBAHUN U MPOEKTOB (hU3MUECKON
HaIPaBJIEHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSM JPYTHUX;
- TIOBBILLIEHUE YPOBHS CBOEM KOMIIETEHTHOCTH YEPE3 MPAKTUUECKYIO AEATEIbHOCTD;
- MOTpeOHOCTh B (JOPMUPOBAHUU HOBBIX 3HAHUH, B TOM 4Hcle (OPMYTUPOBATH UAEH, TIOHSATHS,
TUMNOTE3bI O (PU3HUECKUX 0OBEKTAX U SIBICHUSX;
- 0cOo3HaHUE JIePUIIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 001acTH (hU3HKHY;
- IJIAaHUPOBAHUE CBOETO PA3BUTHS B TPUOOPETECHUH HOBBIX (PM3MUYECKUX 3HAHMUIA,
- CTpeMJICHHE aHAIM3UPOBATh U BBISBISATH B3aUMOCBSI3U MPHUPOJBI, OOIIECTBAa U SKOHOMUKH, B
TOM YHCJI€ C UCTIONB30BAaHUEM (PU3NIECKUX 3HAHUM;



- OLICHKA CBOMX JICWCTBUH C YUETOM BIUSHHS HA OKPYXKAIOIIYIO CPEY, BOSMOYKHBIX TTI00ATBHBIX
HOCJIEACTBUH.

METAINIPEAMETHBIE PE3YJIbTATHI

B pesynbraTe oOcCBOEHHs MporpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOTO OOIIEro
oOpazoBanusi y oOyuatomerocs OyIayT CcGOpPMHpPOBaHBI MeTamnpeIMeTHble pe3yJbTaThl,
BKJTIOYAIOIME TI03HABATEIbHBIC YHHBEpCAJTbHBIC y4eOHBbIC JEWCTBUS, KOMMYHUKATHBHBIC
YHHUBEpCaJIbHbIE YUeOHbBIE ICHCTBHS, PETYIATHBHBIC YHUBEPCATbHBIC YIeOHbIE ICHCTBHSL.

Ilo3HaBaTeabHBIE YHUBEpPCAJIbHBIC y‘leﬁHble JeHCTBUSA

Ba3oBble Joruveckue aeicTBUA:

BBISIBIISITh M XapaKT€PU30BaTh CYIIECTBEHHbIE MPU3HAKH 0OBEKTOB (SBICHUI);

YCTaHABIWBATh CYIIECTBCHHBIM MPHU3HAK KIAacCU(PHUKAIMUA, OCHOBAHMUS Uil OOOOIICHUS U
CpaBHEHUS,

BBISIBJISITh 3aKOHOMEPHOCTH W TPOTHBOPEUUsT B paccMaTpuBaeMbIX (akrax, HJaHHBIX U
Ha6J'IIO)IeHI/I$IX, OTHOCAIIUXCA K (1)I/ISI/I‘~IGCKI/IM SABJICHUSIM,

BBIABJIATE MPUYUHHO-CICACTBCHHBIC CBA3HU IMPHU HU3YYCHUU (1)I/ISI/I‘-IeCKI/IX SIBIICHUIN W mponeccos,
ACJIAaTh BBIBOJbI C UCIIOJB30BAHUEM JNECAYKTUBHBIX U UHAYKTUBHBIX YMOSaKHIO‘IeHI/Iﬁ, BbIABUI'aTh
THUIIOTE3bI O B3aUMOCBA3IX (1)I/ISI/I‘-IeCKI/IX BCIINYUH,

CaMOCTOSITEJIbHO BBIOMpATh CHocod pemieHus y4deOHOM ¢u3nyueckoil 3amaun (CpaBHEHHE
HECKOJIbKUX BapHaHTOB PEIICHHS, BBIOOP HamOoJIee MOAXOISIIETO C YUYETOM CaMOCTOSITETHHO
BBIJICTIEHHBIX KPUTEPHUEB).

Ba3oBrble ncciieqoBare/ibCKue AeiCTBHA:

HCIOJb30BATh BOIIPOCHI KaK UCCIIEA0BATEILCKUN HHCTPYMEHT IIO3HAHUS;

IPOBOJUTH 10 CAaMOCTOATENBHO COCTABICHHOMY IUIAHY OIIBIT, HECJIOXHBIA (U3NYECKUI
IKCIIEPUMEHT, HEOOJIBIIOE UCCIIEA0BAaHUE (PU3UUECKOTO SIBICHUS;

OLICHMBaThb HA IPUMEHMMOCTb U JIOCTOBEPHOCTb MH(OpMaIUIO, IOJYYEHHYI0 B XOJe
HCCIIEIOBAHUS UM SKCIIEPUMEHTA;

CaMOCTOATENIBHO (hopMynHpoBaTh OOOOIIEHUS M BBIBOJABI IO pe3yjibTaTaM IMPOBEIEHHOTO
HaOJII0/IeHUs, OIIbITA, UCCIICA0BAHMS;

[IPOrHO3UPOBATh BO3MOXHOE JajbHEHIIee pa3BUTHE (U3MYECKUX IPOLIECCOB, a TaKxkKe
BBI/IBUI'aTh IIPEIOJI0KEHUS 00 X Pa3BUTHU B HOBBIX YCIOBHSIX M KOHTEKCTAX.

Pa6ora ¢ undopmanmeii:

IIPUMEHATh Pa3IMYHbIC METOJIbl, MHCTPYMEHTBI U 3alpOChl NP MOMCKE U 0TOOpEe MHPOpPMALUU
WIN JJAHHBIX C YY4ETOM MPEATIOKEHHON yueOHOH pu3nueckoil 3aaaum;

aHAJIM3UPOBaTh, CUCTEMATU3UPOBATH M MHTEPIPETUPOBATh MHPOPMALMIO PA3IMUYHBIX BUJOB U
¢dbopM npencTaBieHuS;

CaMOCTOSITEJIbHO ~ BbIOMpaTh  ONTUMalbHYIO (OpMy MpejAcTaBieHUs HUHGOpMAUM U
WUTIOCTPUPOBATh pellaeMble 3a/1a4l HECIOKHBIMU CXeMaMH, uarpaMMaMu, UHOW rpadukoi u
UX KOMOMHAIUSMH.

KomMMyHuKaTHBHBIE YHUBepcaJbHbIe YUeOHbIe JeilicTBHA:

B X0Je OOCYXJEeHHs Y4eOHOro MaTepualia, pe3yjbTaToB Ja0OpaTOPHBIX pabOT M MPOEKTOB
3aJaBaTh BONPOCHI IO CYIIECTBY OOCYKJa€MOM TeMbl M BBICKA3bIBaTh WJEH, HAlleJICHHBIE Ha
peleHue 3a1auu 1 nojjep kanue 0JarokenarenbHOCTH OOIEeHUS;

COIOCTABJIATh CBOM CYXKJEHHMSI C CYKICHMSAMHU JAPYIMX YYaCTHHKOB Juanora, oOHapy>KUBaTh
pas3nuyKe U CXOJCTBO MO3ULIUH;

BBIpaKaTh CBOIO TOUKY 3pEHMS B YCTHBIX U MUCHbMEHHBIX TEKCTaX;

NyOJIMYHO MPEACTABIATh PEe3yJIbTAaThl BBINOJHEHHOTO (HU3MUECKOrO OmbITa (IKCIIEPUMEHTa,
UCCIIEIOBAHUS, TIPOEKTA);



MOHUMAaTh M KCIOJIb30BaTh IMPEUMYIIECTBA KOMAHIHOW WM WHAWBUAYaJbHOW pPabOTBI TpU
peleH KOHKPETHON (PU3NYECKOI TPOOIeMBbL;

NPUHUMATh e COBMECTHOM NEATENIbHOCTH, OPraHM30BbIBATh JCUCTBHS MO €€ JOCTHKECHHIO:
pacmipenensath pojHu, OoOCYKIaTh MPOIECCHl M Pe3ylIbTaThl COBMECTHOW paboThl, 0000ImaTh
MHEHHS HECKOJILKHX JIIOJICH;

BBITIOJTHAT CBOIO YacTh pabOTHI, TOCTUTAsE KAYECTBEHHOTO Pe3yJIbTaTa Mo CBOEMY HAIlPaBJICHUIO
1 KOOPJUHHUPYS CBOM JCHCTBHUS C IPYrUMH WICHAMH KOMAH/IbI;

OIICHMBATh KA4yeCTBO CBOET0 BKJIaJa B OOIIMH NPOAYKT IO KPUTEPHUSIM, CAMOCTOSITEIHHO
cOpMyITHMPOBAHHBIM Y4aCTHHKAMHU B3aHMO/ICHCTBUSL.

PeryasitTuBHble yHMBepcaJlbHbIe yUeOHblIe AelicTBUS

Camoopranu3anus:

BBISIBJISITh IPOOJIEMBbl B KM3HEHHBIX M YYE€OHBIX CUTYyalUsAX, TpPeOYIOLIUX s pelieHus
(bu3nyecKux 3HaHMI;

OpUEHTHPOBAThCSA B PA3IMUHBIX IMOAX0JAX MPUHATHSA pElleHUH (MHIMBUIyadbHOE, MPUHSATHE
pelIeHus B IpyIIe, IPUHITHE PELLIEHUI IPyNoil);

CaMOCTOSITEJIBHO COCTaBIISATh aJITOPUTM pelleHUs (pU3NUecKOr 3a/1auul WIH IJIaHA UCCIIEJOBaAHUS
C Yy4€TOM MMEIOIINXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEW, apryMeHTHUpPOBAThH
IpeAJIaraéMble BapUaHThl PEIICHU;

JieNaTh BHIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, IMOLMOHAIbHBIH HHTEJJIEKT:

JlaBaTh a/IEKBaTHYIO OLIEHKY CUTYalluu U MpeJyiaraTh IiaH e€ U3MEHEeHMUS,

OOBSICHATh MPUYUHBI JOCTHKEHUS (HEAOCTHKEHHS) PE3yIbTaTOB JEATEIbHOCTH, JaBATh OLEHKY
MPUOOPETEHHOMY OTIBITY;

BHOCUTb KOPPEKTHUBBI B JICATEIBHOCTh (B TOM YHCJIE B XOJ BBINOJHEHHS (PU3HUECKOTO
UCCIIEIOBAaHUSI WJIN IIPOEKTa) Ha OCHOBE HOBBIX OOCTOSTENBCTB, M3MEHMBIIMXCS CHUTYalUH,
YCTAHOBJIEHHBIX OIINOOK, BOSHUKIINX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATa LICJIN U YCIOBHSIM;

CTaBUTh ce0sl Ha MECTO JPYroro 4ejoBeKa B XOJ€ CIOPa WIM JUCKYCCHUM Ha HAyYHYIO TEMY,
IIOHMMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY IPYroro;

IIPU3HABATH CBOE MPaBO HA OLIMOKY MPH pelIeHUH (U3UYECKUX 3a7ay UM B YTBEPXKJICHUSX Ha
Hay4yHbIE€ TEMBI U TAKOE K€ IIPABO JAPYroOro.

MNPEIMETHBIE PE3YJIBTATbBI

K koHiy obyuenuss B 7 kjiacce MpeAMETHBIE pe3yabTaThl Ha 0a30BOM YPOBHE JIOJDKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOYUYAIONINXCS YMEHHI:
WCIOJIb30BAaTh MOHATUSA: (PU3MYECKHEe U XUMUYECKHE SIBICHUS, HaOIIOJIEHUE, SKCIIEPUMEHT,
MOJeNb, TUIIOTE3a, CAWHUIBI (PU3UYECKUX BEJIMYMH, aTOM, MOJIEKYNa, arperaTHble COCTOSHUS
BemecTBa (TBEpIOE, KHUAKOE, Ta3000pa3HOE), MEXaHHYeCKOoe JBW)KEHHE (paBHOMEpHOE,
HEpaBHOMEPHOE, MPSIMOJIMHEHHOE), TPACKTOPHs, paBHOJCHCTBYOIIAs cujia, aedopMarius
(ynpyras, miaacTuyeckas), HeBECOMOCTb, COOOIIAIONTUECS COCY/IBI;
paznuuate sBiaeHUs (AudQy3us, TEmIoBOoe IBM)KEHHME YACTHI[ BEIIECTBA, PaBHOMEpPHOE
JBUKEHHUE, HEPABHOMEPHOE NIBM)KEHHUE, MHEPLMs, B3aUMOJCHCTBUE TEJ, PABHOBECUE TBEPABIX
TeJl C 3aKpEIUIEHHOM OChIO BpalleHMs, lepeaadya JAaBIeHUs TBEPABIMHU TEJIaMU, KUJIKOCTAMU U
razamu, arMoc(epHoe AaBlieHHE, TUIaBaHHWE TeN, MPEeBpPALICHUS MEXaHHYEeCKOW SHEPTUH) IO
ONMCAHUIO HUX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIBITOB, JEMOHCTPUPYIOUIUX JaHHOE
(buznyecKoe sIBICHUE;
pacrmo3HaBaTh MPOSIBICHHE W3YUEHHBIX (DU3MYECKUX SIBICHHA B OKPYXKAlOIMIEeM MHpE, B TOM
yrcne (Qu3ndecKue sBICHUS B MPUPOJE: MPUMEPHI IBIKCHUS C PA3TUYHBIMUA CKOPOCTSIMH B
KUBOW W HEXKUBOW MpUPOJE, ACUCTBUE CWIIBI TPEHUS B MPUPOJIE U TEXHHUKE, BIIUSHUE



aTMOC(EpHOTO JaBJICHUS HA JKUBOW OpraHu3M, IUIaBaHHE pPbIO, pblYard B TeJe YelIOoBeKa, MpH
3TOM NEpPEBOJUTH MPAKTHUYECKYIO 3aJadyy B Y4eOHYIO, BBIJCIATH CYIIECTBEHHBIE CBOICTBa
(mpu3HakM) PpU3MUECKUX SIBICHUH;

ONMCBHIBATHh HM3Y4YECHHBIC CBOWCTBA Tel W (U3MUECKUE SIBICHHS, HCIONb3YS (U3HUECcKue
BEJIMYMHBI (Macca, 00bEM, IUIOTHOCTh BEUIECTBA, BPEMs, IyTh, CKOPOCTb, CPEAHSISI CKOPOCTD,
CHJIa YIIPYrOoCTH, CHUJIa TSDKECTH, BEC Tejla, CUjla TPEHUS, JaBiieHue (TBEPAOIO Tena, KUAKOCTH,
ra3a), BBITAJIKUBAIOIIAs CUJIA, MEXaHUYecKas paboTa, MOIIHOCTb, IIJIEUO CUJIbI, MOMEHT CHUJIbI,
KOX(QQHIIMEHT TOJIE3HOTO JCHCTBHSI MEXaHW3MOB, KMHETHYECKass M MOTECHIMAIbHAS SHEPTHs),
IpU ONUCAHWHM TPABWIBHO TPAKTOBaTh (DU3WYECKUH CMBICT HCIIOJIB3YEMbIX BEIUYMH, WX
0003HauCHHSI M €IMHUIBI (PU3UYECKUX BEIWYHMH, HAXOAUTH (POPMYIIBI, CBSI3BIBAIOIINE TAHHYIO
(U3NYECKYI0 BEIHYMHY C JIPYTHMMH BEITMYMHAMH, CTPOUTH IpadUKN M3yUYEHHBIX 3aBUCUMOCTEH
(bMBUYECKUX BEJIMYNH,

XapaKTepU30BaTh CBOWCTBA Tel, (U3MUECKUE SBICHMS M MPOLECCHl, HCIOJb3Ysl IMpaBuia
CIIOXEHMsI CUJI (BJIOJIb OZHOM MpsiMOif), 3akoH I'yka, 3akoH [lackans, 3akoH Apxumesa, IpaBUIIO
paBHOBecHs pbluara (010Ka), «30JI0TO€ MPABUIIO» MEXAHHUKH, 3aKOH COXPaHEHMsI MEXaHUYECKOI
SHEpruM, TMpH OSTOM JaBaThb CJIOBECHYIO (OPMYJIHPOBKY 3aKOHa U 3alUCBIBaTh €ro
MaTeMaTH4eCKOE BbIPAKEHUE;

OOBACHATh (U3NYECKUE SIBJICHUS, MPOLIECCHl U CBOMCTBA TeJ, B TOM YHCI€ M B KOHTEKCTE
CUTYalluil MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISBISATh NPUUMHHO-CJIEICTBEHHBIE CBS3H,
CTpOUTh OOBACHEHHWE M3 1—2 JIOrMYecKuX IIaroB ¢ OMopod Ha 1—2 HU3y4yeHHBIX CBOWCTBA
(bU3UYeCKuX SIBICHUH, (PU3MUECKUX 3aKOHA WJIH 3aKOHOMEPHOCTH;

pemath pacdy€THble 3ajaud B 1—2 AeWCTBUS, MCIOJB3YS 3aKOHBI U (OPMYJIbI, CBS3bIBAIOIINE
¢u3nueckue BEIWYMHBI: Ha OCHOBE aHalIM3a YCIOBHUS 3a/layMl 3alMChIBaTh KpPaTKOE YCIOBHE,
MOJICTABIIATh (PU3NYECKUE BEITMUUHBI B (DOPMYIIBI U IPOBOJUTH PACUEThl, HAXOAUTh CIIPABOUYHBIE
JlaHHble, HEOOXOAMMBIE JUIsI pELIeHHs 3a/ad, OLICHWBATh pPEAIMCTUYHOCTb IOJIy4YEHHOH
(hbM3UYECKON BETUYHMHBI,

pacro3HaBaTh NPOOJIIEMBI, KOTOPbIE MOXHO PEUIMTh MPH MOMOLIM (PU3MUECKHUX METOJOB, B
ONMMCAaHUM HCCIENIOBaHMS BBIIECNATh MPOBEPSAEMOE IMPENNOJIOKEHHE (TUIOTE3y), pa3nudarh U
MHTEPIPETUPOBATh NOJIYYEHHBIN pe3ylbTaT, HAXOIUTh OIIMOKH B XOJ€ OMNbITA, AEIaTh BHIBOAbI
II0 €ro pe3yJbTaTam;

IIPOBOJIUTH OIBITHl IO HAOMIOACHUIO (DU3MUYECKUX SBICHUM MM (U3UYECKUX CBOWCTB TeIl:
(dbopMynupoBaTh NpOBEpsEMbIE IPENNOJI0KEHHUs, COOMpaTh YCTAHOBKY W3 IPEUIOKEHHOIO
000pyZ0BaHUs, 3aUCHIBATE XO/1 ONbITAa U (POPMYIUPOBATH BBIBOIbI;

BBIMIOJIHATh TMPSAMBbIE HM3MEPEHHs] PAacCTOSIHMS, BpPEMEHHM, Macchl Tena, 00bEMa, CHUIIBl U
TeMIepaTypbl ¢ UCIOJIb30BAHUEM AHAIOTOBBIX U LIM(PPOBBIX NPUOOPOB, 3aMMCHIBATh MOKA3aHUSA
puOOpPOB ¢ YUETOM 3aJJaHHOHN aOCOIIOTHOM MOTrPELTHOCTH U3MEPEHNUH;

IPOBOJIUTh MCCIIEOBAHUE 3aBUCHUMOCTH OJHOW (DU3MYECKOM BEJIMYMHBI OT JpPyro ¢
UCIOJIb30BAHUEM NPSAMBIX U3MEPEHHUH (3aBUCUMOCTH IyTH PABHOMEPHO JBMXKYLIETOCS Tela OT
BPEMEHHU JBIKEHMs Tella, CUIbl TPEHUs CKOJBKEHHUs OT Beca Teja, KayecTBa 0OpabOTKU
MIOBEPXHOCTEN TEJl U HE3aBUCUMOCTH CHJIbI TPEHHS OT IUIOIIAAW CONPUKOCHOBEHMS TEJl, CHJIbI
YIPYTOCTH OT YJUIMHEHHs MPY)KHUHBI, BBITAJIKUBAIOLIEH CHIIBI OT 00bEMa MOTPYKEHHOM YacTu
Tela W OT IUIOTHOCTU J>KUIKOCTH, €€ HEe3aBUCHMMOCTU OT IUIOTHOCTU Tena, OT INIyOUHBI, Ha
KOTOPYIO MOTPYXEHO TeJO, YCIOBHMH IUIAaBaHUS Tell, YCIOBHM paBHOBECHs pbluara M OJIOKOB),
y4acTBOBATh B IUIAHHPOBAHMM Y4eOHOTO HCCIIEIOBaHUS, COOMpPATh YCTAaHOBKY U BBINOJHSTH
U3MEpEHHus, cienyd NpeUIoKEHHOMY IUIaHy, (DUKCHPOBaTh pe3yibTaThl IOJy4YEeHHOMH
3aBUCUMOCTH (U3UYECKUX BEIMYMH B BUJAE NPEIIOKEHHBIX TaOMUI M rpaduKoB, JAenaTh
BBIBOJIBI 110 PE3YJIbTaTaM MCCIIEOBaHUS;

MIPOBOJIUTh KOCBEHHBIE M3MEPEHHUs (PU3NYECKUX BEIMYMH (IUIOTHOCTH BEIIECTBA JKMJKOCTU U
TBEPAOrO TeNa, CUIa TPEHUS CKOJIBKEHUS, [aBIEHUE BO3/yXd, BBITAJIKUBAIOLIAS CHIIA,
JeWCTBYIONIas Ha MOTPYKEHHOE B XKUJIKOCTD TEJO, KOAPPHUIIMEHT NOJIE3HOr0 ASUCTBUS MPOCTHIX



MEXaHU3MOB), CIIEAYsl MPEIIOKCHHONM WHCTPYKIMM: MPU BBIMOJHEHUH W3MEPEHUH coOuparthb
HKCTIIEPUMEHTAIBHYIO YCTAHOBKY U BBIYUCIISATH 3HAYCHUE UCKOMOM BEJTMUUHBI;
coOIII0IaTh MpaBHiia TEXHUKU OE30MIaCHOCTH MPH paboTe ¢ J1abopaTopHBIM 000PYIOBAHUEM;
yKa3bIBaTh NPUHIMIIBI JEHCTBUS MPUOOPOB M TEXHMYECKHX YCTPOMCTB: BECHI, TEPMOMETD,
JMHAMOMETp, COOOIIAIOIINECS] COCYIbl, OapOMeTp, phIvar, IMOABIKHBIA U HETIOABIXHBIN OJIOK,
HAKJIOHHAs IJIOCKOCTB;
XapaKTepU30BaTh MPHUHIMIBI JIEHCTBHS WM3YUYEHHBIX NPUOOPOB M TEXHHUUECKUX YCTPOWCTB C
OmMmopoii Ha WX oOnucanus (B TOM 4YHCIE: TMOAUIMITHUKH, YCTPOHCTBO BOJOMPOBOAA,
THJIPABIUYECKUN TpPecC, MAaHOMETP, BBICOTOMEp, IMOPIIHEBOH HACOC, apeoMETp), HCIOIb3Ys
3HaHUSI O CBOMCTBaxX (M3MUECKUX SBICHUH H HEOOXoauMmble (U3UYECKHUE 3aKOHBI U
3aKOHOMEPHOCTH;
MPUBOANTH MPHUMEPH! (HAXOIUTh MH(POPMAIUIO O TpUMepax) MPaKTHYECKOTO HCIOJIB30BaAHUS
(bu3nYeCcKuX 3HAHWH B TIOBCETHEBHOW KHU3HH Il 00ecTieueHns 0e30MacHOCTH NP 0OpaIEHHH ¢
npubopaMu W TEXHHYECKUMH YCTPOWCTBAMH, COXPAaHEHHS 3/I0POBBbS M COONIOJCHHUS HOPM
HKOJIOTUIECKOTO MOBEICHUS B OKPYKAIOIIEH CpeIe;
OCYIIECTBIISITh OTOOP MCTOYHUKOB WH(poOpManuu B VHTEpHETE B COOTBETCTBHU C 3aJaHHBIM
MTOWICKOBBIM 3aIIpOCOM, Ha OCHOBE HMEIONIMXCS 3HAaHUH W TYTEM CpaBHEHHS Pa3IUYHBIX
WCTOYHHUKOB BBIACTATh MHPOPMAIUIO, KOTOPAsK SIBIISIETCSI MPOTHBOPEYMBON WM MOYKET OBITh
HEJIOCTOBEPHOM;
WCTIONh30BaTh TIPW BBINOJHEHWM YyYeOHBIX 3a/JaHUl  HAyYHO-TIOMYISIPHYIO JINTEPATypy
(GU3NYECKOTO COMEp)KaHMs, CIPAaBOYHBIE MaTepHalibl, pecypchl ceth VIHTepHeT, BIajeTh
npuéMaM KOHCIIEKTUPOBAHHS TEKCTa, IMpeoOpa3oBaHMs HHPOpPMALMKU W3 OJHOW 3HAKOBOM
CHCTEMBI B JIPYTYIO;
CO3/1aBaThb COOCTBEHHBIE KpaTKHME NHUCHMEHHBIE W YCTHBIE COOOIIEHHS Ha OCHOBEe 2—3
UCTOYHHUKOB MHpOpManuu GU3NYECKOTO COAEPKaHMs, B TOM 4HCIe MyOIMYHO JeNaTh KpaTKue
COOOLIEHUA O pe3ynbTaTax IPOEKTOB WM Y4YEOHBIX HCCIEAOBAaHUM, NPH 3TOM T'PaMOTHO
UCIOJb30BATh U3YYEHHBIN MOHATUHHBIN anmapaT Kypca (U3UKH, CONPOBOXKIATh BBICTYIUIEHUE
Mpe3eHTalNEN;
IIPY BBINOJIHEHUH Y4eOHBIX IIPOEKTOB U MCCIEIOBAHUN pacnpeaessaTb 00S3aHHOCTU B IpyIIe B
COOTBETCTBUM C IIOCTABJICHHBIMU 3a/a4aMH, CIE€JUTh 3a BBIINOJHEHUWEM IUIaHA JEHCTBUH,
aJIeKBaTHO OLICHMBAaTh COOCTBEHHBIM BKJAJ B JAEATEIBHOCTh TIPYIIbl, BBICTPAaUBaTh
KOMMYHHUKaTUBHOE B3aUMOJIEHCTBUE, YUUTHIBAsI MHEHUE OKPY/KAIOLIHX.

K xoniy oOyuenust B 8 kJjacce mpeaMeTHblE pe3yibTaThl Ha 0a30BOM YpOBHE JOJKHBI
oTpakaTb c(HOPMUPOBAHHOCTbH y OOyUaIOIUXCS YMEHHUI:
UCIOJb30BaTh MOHITUSA: Macca M pa3Mepbl MOJIEKYJ, TEIJIOBOE JBMKEHHE aTOMOB M MOJIEKYI,
arperaTHble COCTOSIHUSI BEIECTBA, KPUCTAJUIMYECKHE M aMOp(HbIe Teja, HACHILEHHbIN U
HEHACBIILEHHbIN Map, BIaXXHOCTh BO3[yXa, TeMIepaTypa, BHYTPEHHSS OSHEPrusi, TEIIOBOMH
JIBUraTellb, 3JIEMEHTApHBIA D3JIEKTPUYECKUM 3apsl, 3JIEKTPUUYECKOE II0Jie, HPOBOJHHUKH U
JM3JIEKTPUKH, TTIOCTOSTHHBIHN 3JIEKTPUYECKUN TOK, MArHUTHOE IOJIE;
pa3nuyath sBJICHMs (TEIUIOBOE PACIIMpEHUE M CKaTue, Telionepeaaya, TeIIoBoe paBHOBECHE,
CMauyMBaHHe, KalWUISPHBIEC SBJICHUS, UCIApEHHUE, KOHJECHCAIMs, IJIaBJIEeHUE, KpUCTaNIU3alus
(oTBepaeBaHME), KUICHME, TeIulonepenaya (TEIIONPOBOJAHOCTb, KOHBEKLHUS, W3JIy4YEHHE),
ANIEKTpU3alMs Tell, B3aUMOJAEHCTBHE 3apsiioB, IEUCTBUS D3JEKTPUUYECKOTO TOKa, KOPOTKOE
3aMbIKaHHe, B3aMMOJEHUCTBHE MAarHUTOB, AEWCTBHE MArHUTHOTO IOJI HA MPOBOJHHUK C TOKOM,
3JIEKTPOMArHuTHasE MHIYKLUS) MO OMUCAHMIO MX XapaKTEpPHBIX CBOWCTB W Ha OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOLINX J1aHHOE (PrU3NYECKOe SIBJICHUE;
pacrio3HaBaTh IMPOSBICHUE H3YYEHHBIX (PU3MUECKUX SBICHUH B OKPYKAIOLIEM MHpE, B TOM
yucie GU3nYecKre sIBICHHs B MIPUPOJIe: TOBEPXHOCTHOE HATSDKEHUE M KaWLISIPHBIC SIBICHUS B
IpUpOJie, KPUCTAJUIBI B Mpupoje, nznydenue CoiiHia, 3aMep3aHue BOJI0EMOB, MOPCKHE OpHU3bI,
oOpa3oBaHue pOChl, TyMaHa, UHEsl, CHETa, AJIEKTPUYEeCKHe SBICHUS B aTMOc(hepe, AIeKTPUIECTBO



KHUBBIX OPraHU3MOB, MarHUTHOE ToOJe 3emid, Apel( MoocoB, pojib MAarHUTHOTO TOJS IS
KU3HU Ha 3emile, MOJSIPHOE CHUSIHUE, IPU ATOM NEPEBOJUTH MPAKTUYECKYIO 33Ja4y B y4eOHYIO,
BBIJICJIATD CYIIECTBEHHBIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SBICHUH;

ONMCBHIBATHh HM3Y4YECHHBIC CBOWCTBA Tel W (U3MUECKUE SIBICHHS, HCIONb3YS (U3HUECcKue
BEJIMYMHBI (TEMIIEpaTypa, BHYTPEHHSS 3HEPIUs, KOJIUYECTBO TEIUIOTHI, YAEJIbHAsA TEIJI0EMKOCTh
BEIIECTBA, YJAEJbHAs TEIUIOTA IUIABJICHHUSA, yJedbHas TEIUIOTa MapooOpa3oBaHusd, YJENbHas
TEIUIOTa CrOpaHHWs TOIUTMBA, KOA(M(GUIMEHT TMOJIE3HOTO JEHCTBHSA TEIUIOBOW MAIIHMHBI,
OTHOCUTEJNIbHAs BJIAQXKHOCTh BO31yXa, OJJIEKTPUUYECKUH 3apsl], CHJIA TOKa, 3JIEKTPUUYECKOE
HalpsDKEHUE, CONPOTUBJIEHHE IPOBOJHMKA, YIEIbHOE CONPOTUBJIEHHME BellecTBa, padoTa U
MOIIHOCTh JIEKTPUYECKOTO TOKA), MPU ONUCAHUM IPABWIIBHO TPAKTOBATH (PU3UYECKUI CMBICI
WCTIOJIb3yEMBIX BEIMYNH, 0003HAYCHUS W €AUHUIBI (PU3NYECKUX BEIMYUH, HAXOIUTH (DOPMYIIBI,
CBS3BIBAIOIIME JAHHYIO (U3UUYECKYI0 BEIMYMHY C JAPYTUMHU BEJIMYMHAMH, CTPOUTH TIpadUKH
M3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUUNH;

XapaKTepU30BaTh CBOMCTBAa Tejd, (PU3MUECKHE SBIIEHUS W MPOIECCHI, HCHOJb3yd OCHOBHbBIE
MIOJIOXKEHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOPUH CTPOEHUS BEUIECTBA, IPUHLUI CYNEPHO3ULIUN
noJjieil (Ha Ka4eCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHs 3apsija, 3akoH OMa i ydacTKa IIeNH,
3akoH Jlxoyns—JIeHla, 3aKOH COXpaHEHUsS DSHEpPruu, IMpH OTOM JaBaTh CJOBECHYIO
(bopMyITUPOBKY 3aKOHA U 3aMMCHIBATh €T0 MaTEMaTHUYECKOE BhIPAKEHHUE;

OOBACHATh (PU3MYECKHE IMPOLIECChl U CBOMCTBA Tell, B TOM YHUCJIE€ U B KOHTEKCTE CHUTYyallHi
MIPaKTUKOOPUEHTHUPOBAHHOIO XapakTepa: BBISIBISTh MPUYUHHOCIEICTBEHHBIE CBSI3H, CTPOUTH
o0bsicHeHHe U3 1—2 JOTrMYecKHX IIaroB ¢ OMOpo Ha 1—2 M3yueHHBIX CBOMCTBA (PU3MUECKHUX
SIBJICHUH, (PU3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemath pacdy€THble 3ajauyd B 2—3 AEWCTBUS, MCIOJB3YS 3aKOHBI U (OPMYJIbI, CBS3bIBAIOIINE
¢bu3znyueckue BEIWYMHBI: Ha OCHOBE aHalM3a YCIOBHUS 3a/layd 3alMChIBaTh KpPaTKOE YCIOBHE,
BBISIBIISITh HENOCTATOK JAHHBIX JUId pElIeHUs 3ajaud, BBIOMpAaTh 3aKOHBI WU  (POPMYIIBI,
HeoOXomuMble JUIsl €€ pelieHusl, MPOBOJUTH Pacy€Thl U CpPaBHUBATh MOJYyYEHHOE 3HAUYEHUE
(bu3nyecKoil BeIMYMHBI C U3BECTHBIMU JAHHBIMU;

pacrno3HaBaTh MPOOJIEMBbI, KOTOpblE MOXKHO PpEIIUTh NpPU MOMOIIM (PU3HUECKUX METOOB,
WCIIOJIb3Ysl OINKCAHHWE HCCIENOBAHMS, BBIICIATh IPOBEPSIEMOE MPEANOJIOKEHHUE, OLICHUBATH
MIPaBUIILHOCTB NOPsIJIKA MPOBEJICHUS UCCIEA0BaHMs, 1€TaTh BEIBObL;

MIPOBOJUTH OMBITHl IO HAONIONEHUIO (U3NYECKUX SIBICHUN WM (U3UYECKUX CBOMCTB Tl
(kamwiIsipHBIE SIBJICHMS, 3aBUCUMOCTb JaBJICHHUS BO3[QyXa OT ero o0béMma, TeMIeparyphl,
CKOpPOCTH IIpolliecca OCTBhIBAaHUS M HArpeBaHus IpPU H3IYYEHHM OT IBETa W3JIydarouiei
(nmornomaroniei) MOBEPXHOCTH, CKOPOCTh HCHApEHUsi BOAbI OT TEMIEPATyphl >KUJIKOCTH H
IJIOIIAM €€ TIOBEPXHOCTH, IEKTPHU3alUUs Tel M B3aUMOJCIHCTBUE DSJIEKTPUUYECKUX 3apsJIOB,
B3aMMOJICIICTBUE IOCTOSIHHBIX MAarHUTOB, BU3YaJM3allUsl MarHUTHBIX I[OJIEM TOCTOSIHHBIX
MAarHuTOB, JEUCTBUS MAarHUTHOTO IOJISI Ha IPOBOJHUK C TOKOM, CBOMCTBA AJIEKTPOMArHWUTA,
CBOMCTBa  DNEKTPOJBUTATENS  IMOCTOSHHOTO  TOKa):  (OpMyIupoBaTh  MpPOBEpSIEMbIC
MIPEIONIOKEHHUsI, COOMpaTh YCTAHOBKY W3 IMPEAJIOKEHHOTO O00OPYAOBaHHUSA, OIHUCHIBATH X0
ombITa U (POPMYIUPOBATH BHIBOJIBL;

BBITIOJIHATH IPSIMbIE U3MEPEHUS TEMIIEPATYPbl, OTHOCUTEJILHOM BIAXXHOCTHU BO3/yXa, CUJIbI TOKA,
HanpsDKeHHUs C MCIOJIb30BAaHMEM aHAJIOTOBBIX MPUOOPOB M JATYMKOB (PU3MUECKUX BEJINYMH,
CpaBHUBATh Pe3y/IbTAaThl U3MEPEHUN C YUETOM 3aaHHON aOCOIIOTHON MOTPEIIHOCTH;

IIPOBOJIUTh MCCIIEJOBAHME 3aBUCHUMOCTH OJHOW (DUM3MYECKOM BEIMYMHBI OT Jpyro ¢
UCTIOJb30BAHUEM TMPSIMBIX HM3MEpEHUil (3aBUCHMMOCTb COIpPOTHBIIEHUS MPOBOJHUKA OT €ro
JUIMHBI, TUIOIAAN TONEPEYHOTO CEUYEHUS U YIEIbHOTO CONPOTUBIIEHMS BEIIECTBA NPOBOJHUKA,
CWJIBI TOKa, WAYLIErOo Yepe3 IPOBOJHHMK, OT HANpPSDKEHHWsT HAa NPOBOJHUKE, HCCIEIOBAHUE
MOCIEIOBATEIbHOTO W MapajulebHOTO  COEAMHEHUN  MPOBOJHHUKOB):  IUIAHMPOBATH
UCClieIoOBaHNe, COOMpaTh YCTAHOBKY M BBIIIOJHITH U3MEPEHUS, CIeays MPeAIoKeHHOMY IJIaHy,



(bUKCHpPOBATh PE3YJAbTAThl IMOJYYCHHOH 3aBHCHMOCTH B BUJIE TaOnMMIl M TpaguKOB, JENaTh
BBIBO/JIBI IO PE3YJbTaTaM UCCIIEIOBAHMS,
MIPOBOJIUTH KOCBEHHbIE MU3MEpEHUs (HU3NUYECKUX BEIMUYUH (yHeNbHas TEII0EMKOCTb BEIECTBa,
COMPOTHUBIIEHUE TPOBOJHMKA, pabOoTa M MOITHOCTh OJJIEKTPUYECKOTO TOKA): IJIAHUPOBATH
U3MEpEHUs, cOOUPATh IKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CIEAYs MPEI0OKEHHOW MHCTPYKIIUH, U
BBIUMCIIATH 3HAYEHUE BEJTHYUHEI;
COOIIIOTIaTh MpaBHJIa TEXHUKU OE30MAaCHOCTH MPH paboTe ¢ J1abopaTopHBIM 000pYI0BAHUEM;
XapaKTepU30BaTh NMPHUHIMUIBI JIEHCTBUS HM3YUYEHHBIX NMPUOOPOB M TEXHHUUECKUX YCTPOWCTB C
OTOpO Ha WX ONMUCaHHWA (B TOM YHCIE: CHCTEMa OTOIUICHHS JIOMOB, THIPOMETp, IMapoBas
TypOWHA, aMIepMETp, BOJBTMETP, CUETUUK DIIEKTPUUECKON SHEPTHH, 3JICKTPOOCBETHUTEIBHBIC
puOOpPHI, HarpeBaTelbHbIE 3IEKTPONPUOOPHl (IIPUMEPHI), IEKTPUUYECKHUE TPEAOXPAHUTEIH,
AIIEKTPOMATHUT, DJIEKTPOJBUTATENh IOCTOSHHOTO TOKAa), HCIIONB3ys 3HAHUS O CBOHCTBax
(bu3nyecKux ABJICHUN U HEOOXOAUMBbIE (PU3NYECKUE 3aKOHOMEPHOCTH;
pacro3HaBaTh MPOCThIE TEXHUYECKHE YCTPOWCTBA M HM3MEPHUTEIbHBIE MPUOOPHI MO CXeMaM H
CXEMATUYHBIM PHCYHKaM (KHJIKOCTHBI TEPMOMETp, TEPMOC, IICUXPOMETpP, THIPOMETD,
JIBUTATENIb BHYTPEHHETO CTOPaHUs, JIEKTPOCKOI, PEOCTAT), COCTABIISATh CXEMBI AJIEKTPHUYECKHIX
HEeNnell ¢ MoCIeOBaTeIbHBIM U MapauIeIbHBIM COSAMHEHUEM DJIEMEHTOB, Pa3linyasi YCIOBHBIE
0003HAYECHHS DIIEMEHTOB MIEKTPUIECKUX IIETIEH;
MPUBOANTH MPHUMEPH! (HAXOIUTh WHPOPMALHUIO O MPHUMEpPAxX) MPAKTHUECKOTO HCIIOJIB30BAHHMS
(bU3NYEeCKNX 3HAHUH B TIOBCETHEBHOW KHU3HU JUIs 00ecTieueHHs 0e30MacHOCTH NP 0OpaIeHHH ¢
npudopaMu W TEXHHUUYECKUMH YCTPOWCTBAMH, COXPAaHEHHS 3/I0POBBbS M COONIOJCHHS HOPM
HKOJIOTUIECKOTO MMOBEICHUS B OKPYKAIOIICH cpeie;
OCYIIECTBIISITH TMOUCK HH(MopManuu (u3ndeckoro coiepxanusi B VHTepHeTe, Ha OCHOBE
UMEIOIIMXCA 3HAaHUM U NyréM CpaBHEHMs JOIOJHMUTENBHBIX HMCTOYHMKOB BBIJCIATH
MH(GOPMALHIO, KOTOPas SBJISIETCS IPOTUBOPEYUBOM MIIM MOXKET OBITh HEJOCTOBEPHOM;
UCIOJb30BaTh IIPU BBIIOJHEHMM Y4YeOHBIX 3aJaHUN HAyYHO-TOMYJSIPHYIO JIUTEPaTypy
(Gu3M4ecKoro cojep)KaHus, CIPaBOYHBIE MaTepHalibl, pecypchl cetu VHTepHeT, BiaaeTh
npuéMaMi KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUs HMHGOpMAIMM U3 OJHOW 3HAKOBOM
CHCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHbIE NMHCHMEHHBIE M KpaTKHUE YCTHBIE COOOIIeHHs, 00001mas nHPpopMaIIio
U3 HECKOJIbKUX MCTOYHHUKOB (PU3MUYECKOTO COJEPXKaHMsI, B TOM YHCIE IMYOJIMYHO MPEACTaBIAThH
pe3yibTaThl IPOEKTHOM WM HCCIIEAO0BATEIbCKOM JIEATENIBHOCTH, IIPU 3TOM T'PaMOTHO
UCIOJb30BaTh U3YYEHHBIH MOHATUHHBIN ammapaT Kypca (PU3HMKH, CONPOBOXKIATH BBICTYIUICHHUE
Mpe3eHTaLNEH;
IIPU BBIIIOJHEHUU y4EOHBIX MPOEKTOB M MCCIEIOBaHUN (PU3MUYECKHX IPOLECCOB paclpelesiTh
00513aHHOCTH B I'PYIIIIE B COOTBETCTBUHU C ITOCTABJICHHBIMHU 3a/1a4aMU, CJIEAUTH 32 BBIIIOJHEHUEM
IUIaHA JeWCTBUH M KOPPEKTHPOBATh €ro, aJleKBaTHO OLIEHUBATh COOCTBEHHBIH BKJIaa B
NEATeNbHOCTh  TPYMIbI, BBICTPAWBaTh KOMMYHHUKATUBHOE  B3aUMOJCWUCTBUE,  INPOSBIAL
TOTOBHOCTb Pa3periaTh KOH(IUKTHI.

K xoHiy oOyueHust B 9 kJjacce npeiMeTHble pe3yibTaThl Ha 0a30BOM YpOBHE JOJDKHBI
oTpakaTb c(HOPMUPOBAHHOCTH y OOYUaIOIIUXCSl YMEHUM:
UCIOJb30BATh MOHATHUA: CUCTEMA OTCUETa, MaTepUabHas TOUKa, TPAEKTOPHUS, OTHOCUTEIBHOCTh
MEXaHUUYECKOTO JIBIDKEHUS, nedopmarus (ynpyras, IUIacTHYEeCKast), TpeHue,
LIEHTPOCTPEMUTENILHOE YCKOPEHHE, HEBECOMOCTh M MEpPerpy3kH, LEHTP TSDKECTH, aOCOJIOTHO
TBEPJI0€ TEJIO, LEHTP TSHKECTH TBEPJOIO Tella, paBHOBECHE, MEXaHUUECKUE KOJIeOAHUs U BOJIHBI,
3BYK, HH(PA3BYK U YIbTPa3BYK, AJIEKTPOMArHUTHbIE BOJIHBI, IIKaja 3JIEKTPOMArHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh M JAIbHO30PKOCTb, CHEKTPhl UCIyCKaHUs M MOTJIOUIeHHUs, anbda, OeTta- u
raMMa-u3JIy4eHus], U30TOIb, SAepHas SHEPreTHKA,;
pa3nuyath  SBJE€HUSA (paBHOMEPHOE M  HEpaBHOMEPHOE MPSIMOJIMHEHHOE  JBIKEHHE,
PaBHOYCKOPEHHOE TPSMOJMHENHHOE JBM)KEHHE, CBOOOJHOE TMaJeHHe Tell, pPaBHOMEpPHOE



JBIDKEHUE TIO0 OKPYKHOCTH, B3aUMOJICHCTBHE Tell, PEAaKTUBHOE [BIDKEHHUE, KojeOaTeabHOe
IBIDKEHUE (3aTyXalollMe M BBIHYXKACHHBIE KOJeOaHMs), PE30HAHC, BOJIHOBOE JBIIKEHHE,
OTpaXXCHHE 3BYKa, IPSIMOJUHENHOE pacHpOCTpPaHEHUE, OTPaKEHHWE M IIPEJIOMIICHHE CBETa,
MOJIHOE€ BHYTPEHHEE OTpaKEHUE CBETa, DPa3JIoKeHHE OeJOoro CBeTa B CIEKTP U CIOXKCHHE
CIEKTPAJIBHBIX IBETOB, AMCIEPCUS CBETA, €CTECTBEHHAs paJMOaKTUBHOCTb, BO3HUKHOBEHUE
JIMHENYaToro CIeKTpa HU3JIYy4YEeHHs) IO OIMUCAHHIO MX XapaKTEpHbIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX AaHHOE (PU3HUECKOE SBICHUE;

pacro3HaBaTh MPOSBICHUE HM3YYEHHBIX (DM3WYECKHUX SIBICHHH B OKpYXaromeM Mupe (B TOM
grciae (QU3MUECKUe SIBICHUS B MPHUPOJE: NPWIMBBI M OTIUBHI, JABIWKEHHE TutaHeT COJIHEYHOH
CHUCTEMBI, PEaKTUBHOE [BW)XCHUE MKHUBBIX OPraHU3MOB, BOCHPUSTHE 3BYKOB >KHBOTHBIMH,
3eMJIETPSICEHHUE, CEHCMUYECKHE BOJIHBI, I[yHaMH, X0, I[BETa TeJI, ONTHYECKHUE SBJICHUA B
npupoje, OHOJOrMYEeCcKOe JAEWCTBHE BHUIUMOIO, YIAbTPA(QHUOIETOBOIO U PEHTIE€HOBCKOTO
U3ITy4YeHUH, €CTECTBEHHBIM paJlOaKTUBHBIM (OH, KOCMUYECKHE JIy4d, paAHMOaKTHBHOE
U3JIy4YeHUE MPUPOJHBIX MHMHEpAJOB, NEHCTBHE PAaJUOAKTUBHBIX H3IYYEHHH Ha OpraHu3M
YeJI0BEKa), IPU ITOM NEPEBOJUTh MPAKTHUECKYIO 3a7a4y B y4EOHYIO, BBIJCNIATH CYIIECTBEHHbIE
CBOMCTBa (IIpU3HAKN) PU3NYECKUX SBICHUI;

ONKCHIBaTh HM3yYCHHbIE CBOMCTBA TeNl M (PU3UYECKHE SBJICHUS, HCHOJIb3Ys (QU3NUECKHE
BEJIMYMHBI (CpPEHSS 1 MTHOBEHHAsI CKOPOCTb Tella IPH HEPaBHOMEPHOM JIBHKEHHH, YCKOPEHUE,
nepeMeleHue, IMyTb, YyIioBas CKOpPOCTb, CHJIa TpPEHUs, CHJIa YIOPYTOCTH, CHJIA TSDKECTH,
YCKOpeHHEe CBOOOTHOTO TMajeHus, BEC Teja, MUMITYJIbC Tea, UMIYJIbC CHJIbI, MEXaHUYecKas
paboTa M MOIIHOCTh, MOTEHLIMAJIbHAS SHEPIUs Teljla, MOJHSATOrO Haj MOBEPXHOCTHIO 3EMIIH,
MOTEHIIMATIbHAS SHEPrHUsl CKATOM MpPY)KHHBI, KMHETUYECKas SHEprus, NOJHas MeXaHWdyecKas
SHeprus, Mmepuoj M 4YacroTa KoJieOaHWH, JJIMHA BOJHBL, TPOMKOCTh 3BYKa M BBICOTa TOHA,
CKOPOCTh CBE€Ta, IMOKa3zaTeib MPENIOMIICHUS Cpelbl), MPH OMNHUCAHUU MPaBUIBHO TPAKTOBATh
(bu3nyecKuit CMBICT UCHOJB3YEMbIX BEIMYUH, 0003HAUECHUS U €IUHUIBI (PU3HMUECKUX BEIHYUH,
HaXoJUTh (OPMYJIbI, CBS3BIBAIOUINE AAHHYIO (DU3UUECKYIO BEIIMYMHY C IPYTMMH BEIMYWHAMU,
CTPOUTH rpaQUKu N3y4ECHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYUH;

XapaKTepU30BaTh CBOMCTBA TeJ, (U3WYECKHE SBJICHHUS U IMPOLECCHl, HCIOJb3YysS 3aKOH
COXPAaHEHHUs SHEPruH, 3aKOH BCEMHPHOTO TSITOTEHHUS, MPUHLHUI CYNEPIO3UIMH CUJI, MPUHIIUI
oTHOcuTeNnbHOCTH [anunesi, 3akoHbl HbBIOTOHA, 3aKOH COXpaHEHHUS HMITYJIbCA, 3aKOHBI
OTpaXKeHUsI U MPEJIOMIICHUSI CBETa, 3aKOHBI COXPaHEHHUs 3apsAJ0BOTO M MAacCOBOTO 4YHCEN MPHU
SJIEPHBIX PEaKIUsAX, IPU STOM JlaBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA M 3alHUCHIBATh €ro
MaTeMaTH4eCKOe BBIPAKECHUE;

OOBSACHATH (PU3UYECKUE IMPOLIECCHl W CBOMCTBA TeN, B TOM YHUCJIE€ U B KOHTEKCTE CHUTYyallHii
MIPaKTUKOOPUEHTUPOBAHHOTO XapakTepa: BBISBISATh NMPUYUHHO-CICIACTBEHHbIE CBSI3U, CTPOUTH
o0BsicHeHUEe U3 2—3 JOTMYECKHX IIaroB C OMOpPOM Ha 2—3 U3YyUEHHBIX CBOMCTBA (PU3UUECKHUX
SIBJICHUH, PU3NYECKUX 3aKOHOB WIJIM 3aKOHOMEPHOCTEH;

pemarh pacyéTHbIe 33a4H (OMHUpAIONINecs HAa CUCTEMY U3 2—3 ypaBHEHMIA), UCIIOJIb3Ysl 3aKOHBI
u (opMyIbl, CBS3bIBAlONIME (PU3NYECKHE BEIUYMHBI: HAa OCHOBE aHallM3a YCIOBHUS 3a1add
3aMMChIBaTh KPATKOE YCJIOBHE, BBIABIATH HENOCTAIOIIME WM M30BITOUHBIC JAHHBIC, BHIOUPATH
3aKOHBI U (OpPMYJbl, HEOOXOIUMBIE [UISI PEHICHHs, MPOBOAUTH pPacdy€Thl M OLEHUBATH
PEATUCTUYHOCT TIOMYYSHHOTO 3HaUeHUST GU3NYECKON BETUUYHHBI;

pacro3HaBaTh MpPOOJEMbI, KOTOPbIE MOXKHO PpEIINUTh IMPH HNOMOLIM (PU3MYECKHX METOJIOB,
UCIOJIb3YSl ONMCAHWE HCCIEIOBAaHMs, BBIACIATH IPOBEPSIEMOE MPEAINOJIOKEHUE, OLCHUBATD
MPaBUJILHOCTh TOpAJIKA TPOBEJECHUS WCCIEAOBAHMS, JAENaTh BBIBOAbI, HHTEPHPETUPOBATH
pe3ynbTaThl HAOIOICHUH U OTBITOB;

MPOBOJUTH OMBITHI IO HAOMIONEHUI0 (U3NYECKUX SIBICHUN WM (U3MUYECKUX CBONCTB Tem
(u3yyeHue BTOpOTO 3akOoHa HpIOTOHA, 3aKOHAa COXpPaHEHMs SHEPTHM, 3aBHUCHUMOCTbH IEepHoja
KoJieOaHU IPYKMHHOTO MasiTHUKA OT MacChl Tpy3a M KECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYIbI MaJIbIX KOJeOaHUM, MPSAMOIUHEHHOE paclpOCTPaHEHHE CBETa, Pa3lioKeHHne 0enoro



CBETa B CHEKTp, U3yUYE€HHE CBOMCTB M300pak€HUS B IUIOCKOM 3€pKajieé U CBOMCTB M300pa’keHUs
npeaMera B cOOMparoIieil JrH3e, HaOMroIeHHe CIUTOIIHBIX U JIMHEHYaThIX CIEKTPOB U3ITy4EHNUs):
CaMOCTOSITEIIBHO COOMPATh YCTAaHOBKY M3 M30BITOYHOTO Habopa 000pyAOBaHUSs, OMMCHIBATH X0
OTIBITA U €TO PE3YJbTaThl, POPMYIUPOBATH BBHIBOJIBI;

IIPOBOJUTH IIPH HEOOXOJMMOCTH CEpPHUIO NPSAMBIX M3MEPEHUM, ONpEAEisas CpeHee 3HaueHue
u3MepsieMoil Beln4YuHbl ((POKYCHOE pacCcTOSHHE COOMpAromieil JMH3bI), 000CHOBBIBATH BBHIOOD
croco6a u3MepeHus (M3MEPUTETBHOTO TPrOopa);

MIPOBOJIUTH HCCIIECOBAHUE 3aBHCUMOCTEH (PM3MUYECKMX BEIMYMH C HCIOJIB30BAaHHEM MPSIMBIX
U3MepeHul (3aBUCUMOCTb ITyTH OT BPEMEHU IPU PABHOYCKOPEHHOM JIBWKEHUU 0€3 HadallbHOM
CKOPOCTH, Iepuo/ia KojaeOaHuii MaTeEMaTUUYECKOTO MasgiTHUKA OT JJIMHBl HUTH, 3aBUCHUMOCTH YTIjia
OTpaXXKEHMsI CBETa OT yIJIa MaJeHUs M yrja MNpeIOMJICHUS OT yrjla NaJeHUs): IJIaHUpPOBATh
UCCIIEIOBAaHUE, CAMOCTOSITEIbHO COOMpATh YCTaHOBKY, (PMKCHUPOBATH PE3YNIbTAThl MOIY4EHHOMN
3aBUCUMOCTH (U3MYECKMX BEJIMYMH B BHUAE TaOaul U TpaduKOB, JelaTh BBIBOJBI IO
pe3ysbTaTaM HCCle0BaHMUs;

MIPOBOJUTH KOCBEHHBIE N3MEPEHMsI (PU3MUECKUX BEIUUUH (CPEAHSsl CKOPOCTh U YCKOPEHHUE Tela
IIpU PAaBHOYCKOPEHHOM JIBUYKEHUM, YCKOPEHHE CBOOOJHOrO MaJeHus, KECTKOCTh MPYKHHBI,
KO3 (UIIMEHT TPEHUs CKOJBXKEHMs, MEeXaHH4ecKass padoTa M MOIIHOCTb, 4acTOTa U TMEPHUOJ
KojeOaHui MaTeMaTH4eCKOro W MNPYKUHHOTO MAasTHUKOB, ONTHYEcKass Cuia coOuparomeit
JIUH3bI, PaJMOAKTUBHBIMN (OH): MIAHMPOBATh H3MEPEHHUs, COOMpPATh SKCIEPUMEHTAIbHYIO
YCTaHOBKY U BBINIOJHATH U3MEPEHMUSI, CIIEAYs MPEI0KEHHON HHCTPYKIIUH, BBIYUCIISATH 3HaUCHHE
BEJIMYMHBI W aHAIM3UPOBATh NOJyYEHHBbIE pe3yJNbTaThl C Y4ETOM 3aJaHHOM MOTPEeUIHOCTH
U3MEPEHUN;

coOroAaTh MpaBuila TEXHUKHU 0€30MaCHOCTH MpHU paboTe ¢ 1abopaTOpHBIM 000pyI0BaHUEM;
pa3nuyaTh OCHOBHBIE IPU3HAKM M3YYEHHBIX (U3MUYECKMX MOJENEH: MaTepuaibHas TOUKa,
a0COJIIOTHO TBEPZIOE TENO, TOUEUYHbII MCTOUHHK CBETA, JIyd, TOHKas JIMH3a, IIJIaHEeTapHask MOJEIb
aToMa, HyKJIOHHAasl MOJIeJIb aTOMHOT0 51/1pa;

XapaKTepU30BaTh NPUHLMUIBI JEHCTBHUS HM3Y4EHHBIX MPUOOPOB M TEXHUUYECKUX YCTPOWCTB ¢
OMopoil Ha MX omnMcaHus (B TOM 4YHUCIE: CHUAOMETP, NATYMKH IOJOXKEHUS, PACCTOSIHUSA H
YCKOpPEHHs, pakeTa, O5XOJIOT, OYKH, IEpUCKON, (oToammnapar, ONTUYECKUE CBETOBOJBI,
CIIEKTPOCKON, J03UMETp, KaMepa BuibcoHa), MCHONB3ys 3HAHHUA O CBOMCTBAX (U3NYECKUX
SBJICHUH U HEOOXOJUMBbIE (PU3HUECKHE 3aKOHOMEPHOCTH;

UCIOJb30BATh CXEMbl M CXEMaTHYHblE PUCYHKHM H3YYCHHBIX TEXHHUYECKUX YCTpPOMCTB,
U3MEPUTENIbHBIX IMPUOOPOB M  TEXHOJOIMUECKUX IPOLECCOB MpPH pelIeHUH y4eOHO-
IIPAKTUYECKUX 3a]ay, ONTHYECKUE CXEMBI Ul MOCTPOEHUS M300pakeHUI B IUIOCKOM 3€pKaje U
coOuparoIei JIMH3e,;

IPUBOAUTH MPUMEPH! (HAXOIUTh MHPOPMALHUIO O IMPUMEpPax) MPaKTHUECKOrO MCIOJIb30BaHMS
(bu3nYecKrX 3HaHUHM B TIOBCEIHEBHOM XU3HU U1 oOecrieyeHus 6e3011acHOCTH NPH 00paleHUH ¢
npubopaMu U TEXHUUYECKUMH YCTPOWCTBAMH, COXPAHEHMs 3/I0pOBbS U COONIOJCHHUS HOPM
9KOJIOTMYECKOT0 MOBE/ICHUS B OKPYKaIOLIeH cpene;

OCYLIECTBIIATh MOMCK MHPOpPMALUHU (PU3HYECKOTO cojepKaHus B MIHTepHEeTe, caMOCTOSTEIbHO
(bopMynupys MOUCKOBBIN 3ampoc, HAXOAUTh IMYTH OIpPENEeNEHUsI JOCTOBEPHOCTH IOJIy4EHHOMH
nH(pOpMalUK Ha OCHOBE UMEIOLIUXCS 3HAHUN U TOMOJHUTEIbHBIX HICTOYHUKOB,;

UCMOJb30BaTh TPU BBHINOJHEHUM Y4YEOHBIX 33JaHUN HAyYHO-TIOMYJSIPHYIO JIUTEPATypy
(Gu3MYecKoro cojep)KaHus, CIpaBOYHbIE MaTepualibl, pecypchl cetu VIHTepHeT, BIaieTh
npuéMaMi KOHCHEKTHPOBAaHHUS TeKCTa, MpeoOpazoBaHUs HHGOpMAIMKU U3 OJHOW 3HAKOBOU
CUCTEMBI B JPYTYIO;

CO3/1aBaTh COOCTBEHHbIE NHCbMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE HH(pOpPMALUU U3
HECKOJIBKUX MCTOYHHKOB (DH3MUECKOTO COJAEp)KaHMs, MyOIMYHO MPEACTaBIATh PE3yJIbTaThl
IIPOEKTHOM WJIM HCCIEN0BATENbCKOW JIEATENBHOCTH, IPU ATOM TI'PaMOTHO HCIIOJIB30BaTh



M3YyYCHHBIN MOHATUHHBIN anmapaT U3y4aeMoro pasjena GU3WKU U COMPOBOXKAATH BHICTYIIJICHHUE
Ipe3eHTaIel ¢ yu€TOM 0COOEHHOCTEH ayIUTOPUN CBEPCTHHKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznes 1. ®u3uka u e€ poJib B NO3HAHUHN OKPY/KAIOLIEro MUpa
bubmmoreka [IOK
11 o - 2 0 0
M3MKa - fayka o npupose https://m.edso00.ru/7f416194
bu6moreka [IOK
1.2 o 2 1
VIBHHACCIIE BETHHAMHBL 0 https://m.edso00.ru/7f416194
bu6moreka [IOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIN METO/I MO3HAHUS 0 httos://m.edsoo.ru/7f416194
Hroro mo pazgeny 6
Pasznen 2. IlepBoHayaibHble CBeIEHUS 0 CTPOEHUH BellleCTBA
bu6mmoreka [JOK
2.1 C 1 0 0
TPOCHHE BEECTRa https://m.eds00.ru/7f416194
JIBrykeHre u B3aMMOACHCTBUE YaCTHUII bubnuoreka [JOK
2.2 2 0 1
BEIIECTBA https://m.eds00.ru/7f416194
bubnuoreka [JOK
2.3 Ar 2 0 1
PETATHEIE COCTONHHA BeIECTBa https://m.eds00.ru/7f416194
Wroro no pazgeny 5
Pa3ngen 3. /IBu:keHHe M B3aUMOAeliCTBHE TeJl
bu6mmoreka [JOK
3.1 M 3 0 0
CHAMIHACCROE ABHACHHC https://m.edso00.ru/7f416194
3.2 WNuepuus, Macca, MIOTHOCTh 4 0 1 bu6mmoreka [JOK



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

https://m.edso0.ru/7f416194

bubmuoreka [JOK

. .B 14 2
33 (uta. Buat cin https://m.eds00.ru/7f416194
Hroro no pazgeny 21
Paznen 4. laBjieHue TBEPABIX TeJl, (KMAKOCTEH 1 ra3oB
41 [asnenue. [lepenaya gaBneHust TBEPIAbIMU 3 0 bubnuorexa [JOK
' TeJIaMH, JKUJIKOCTSIMHU U Ta3aMH https://m.edso0.ru/7f416194
bubmmoreka [{OK
4.2
Jlaprierue KuAKOCTH > 0 https://m.eds00.ru/7f416194
bu6moreka [IOK
4.3 A 6 0
TMOC(EpHOE AaBlIeHNE https://m.edsoo.ru/7f416194
44 JlelicTBUE )KUJIKOCTH M Ta3a Ha MOTPYKEHHOE 5 3 bubmuorexa [JOK
' B HHX TEJIO https://m.edso0.ru/7f416194
Hroro mo pazgeny 21
Pa3znen 5. Padora u MOIIHOCTB. JHeprus
bu6mmoreka [JOK
>1 Pabota 1 MomHOCTS 3 0 https://m.eds00.ru/7f416194
bu6mmoreka [JOK
52 Tlpocteie MeXaHH3MbI ° 1 https://m.eds00.ru/7f416194
5.3 MexaHudeckas SHEPTHsl 4 2 bubmorexa HOK
https://m.eds00.ru/7f416194
Utoro mno pazneny 12
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68 13



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

8 KUIIACC

Kosu4yecTBO yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeEM undgpoBbie
Ne i/ P Konrpoabubie | IIpakTuyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. TenjioBble siBJIeHUs
. bubnuoreka [JOK
11 C 7 0 0
TPOCHHE H CROHCTRA BEMiecTaa https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
1.2 T 21 1 5
CIVIOBHIC MPOUCCChl https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3znen 2. DiiekTpuyeckne 1 MarHuTHbIE SIBJICHUSI
21 DIIEKTPUYECKUE 3apsibl. 3apSKEHHbIE TEJla 5 0 1 bubnuoreka [IOK
' U WX B3aUMOJIeHCTBHIE https://m.edsoo.ru/7f4181ce
2.2 [TocTOSTHHBIN EKTPUICCKUN TOK 20 2 7 Bubnmorexa [JOK
https://m.edsoo.ru/7f4181ce
2.3 MarHuTHBIC SBIICHHS 6 1 15 bubmorera [JOK
https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 2 4 1 0
JICKTPOMATHITHAN My KA https://m.edsoo.ru/7f4181ce
Utoro no pazneny 37
PezepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 68 5 14.5



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

9 KUIIACC

Kosu4yecTBO yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeEM undgpoBbie
Ne i/ P Konrpoabubie | IIpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. Mexanuveckue siBJJeHUs
MexaHn4ecKoe JIBMKEHNUE U CTIOCOOBI €T0 bubmmoreka [IOK
11 10 1 1
OTMCaHUS https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.2 B i 20 1 3
SAMMOJICHCTBHE TE https://m.edsoo.ru/7f41a4a6
b K
1.3 3aKOHBI COXpaHEHUS 10 0 3 nomroreia LO
https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 40
Pa3znen 2. Mexannueckne Kojae0aHusl U BOJHbBI
bu6 OK
2.1 MexaHn4ecKre KoaeOaHus 7 0 3 nommoreka L
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHH4ecKHe BOJIHBL. 3B 8 1 3
K https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 15
Pasjaen 3. DileKTpOMarHuTHOE 1Mo0Jie M 3JIEKTPOMATHUTHBIE BOJTHBI
31 DIIEKTPOMAarHuTHOE MOJe U 6 0 5 bubnuoreka [JOK
' 3JIEKTPOMAarHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 6
Pa3znen 4. CBeToBbI€ sIBJI€HUS
4.1 3aKOHBI pacIIPOCTPAHEHUS CBETA 6 0 2 bubnuorexa [IOK



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

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

bubmuoreka [JOK
4.2
JIuH3bl U onrTHYECKUE TPUOOPHI 6 S https://m.edsoo.ru/7f41a4a6
bu6mmoreka [{OK
4, P 2
3 a3JI0)KeHHE OeJI0T0 CBETa B CIIEKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pazgea S. KBanTOBbBIE SIBJICHUS
bubmmoreka [{OK
A 4 4 1
5 CIyCKaHHE U TIOTJIONICHUE CBETa aTOMOM httos://m. edsoo.ru/7f41a4a6
bu6moreka [IOK
5.2 C 6 1
TPOCHHE ATOMHOTO Hipa https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
. | 7 1
53 AACPHEIC peatiiid https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 17
Pasznen 6. [loBTopuTe 1bHO0-00001IAK0 M MOAYIb
6.1 [ToBTOpEeHUE M 0000IIEHNE COACPIKAHUS 9 9 bubnmuoreka [JOK
' Kypca ¢hu3uku 3a 7-9 ximacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 29



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

7 KIIACC

IHOYPOYHOE IVTAHUPOBAHMUE

Ne i/t

Tema ypoka

KoaunuyecTBo 4acoB

KonTtpoibHbie

Bcero
padoTsI

padoThbI

IIpakTH4eckue

Jara

H3YyYCHUA

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

®u3nka — Hayka o npupoje. SABineHus
pupoibl. U3ndecKue SBICHUS

1.9

MexaHn4decKkue, TeIUIOBBIE,
AIEKTPUYECKUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIC SBJICHUS

2.9

dusnyeckue BeJIMYUHEBI U UX
W3MEpeHHE

8.9

Ypok-uccnenoanue "N3mepenne
TEMIEPATyphl PU TOMOIIN
XKHUJAKOCTHOTO TEPMOMETpA U JaTUHKa
TemnepaTrypsr"”

9.9

Kak ¢u3uka u 1pyrue ecTeCTBEeHHbBIS
HayK{ U3y4aroT MPUPOTY.
EcrecTBeHHOHAYYHBIN METOT
no3HaHusa. Onucanue GU3NIECKUX
SIBJIEHUH C IIOMOIIBIO MOZEIEH

15.9

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

VYpok-uccnenosanue "[Iposepka
TUIIOTE3bI: JAJTBHOCTD IOJIETA IIAPHKA,
MYLEHHOTO TOPU30HTAJIBHO, TEM
Oosble, yeM 0oJIble BbICOTa MmycKa'"

16.9

Crpoenue BemectBa. OMBITHI,

22.9

bu6mmoreka [JOK
https://m.edsoo.ru/ff09fe0a



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

AOKa3bIBAOIHUEC TUCKPETHOC CTPOCHUC

BeIlleCTBA
8 JIBMKEHHE YaCcTHII BEISCTBA brbamorexa [OK
23.9 | https://m.edsoo.ru/ff0a013e
Ypok-uccnenoanue «OnbITHI 1O
9 HaOJIIOICHUIO TETJIOBOTO PACIIUPEHUS
rasoB» 29.9
10 ArperaTHble COCTOSHHSI BEIIIECTBA 30.9
B3anmocBsI3b MeX Ty CBOHCTBAMU
BEIIECTB B PA3HBIX arperaTHBIX
11 COCTOSIHHSIX M MX bubnuorexa [JOK
ATOMHOMOJIEKYJIIPHBIM CTPOCHHUEM. https://m.edsoo.ru/ff0a0378
OCco0EHHOCTH arperaTHbIX COCTOSTHUIN
BO/IBI 6.10
Mexannueckoe OBMKEHHUE.
12 PaBHOMEpHOE M HEpaBHOMEPHOE bubmorexa IOK
https://m.edsoo.ru/ff0a05c6
JIBIKCHUE 7.10
bu6mmoreka [JOK
13 Ciopocts. EnuHuIEL cropocTH 13.10 | https://m.edsoo.ru/ff0a079c
bu6mmoreka [IOK
14 Pacuer mytu u BpeMeHU ABMKEHUS
14.10 | https://m.edsoo.ru/ff0a0aed
Wuepnus. E’)aKOH WHEPIUH. BuGmorexa [IOK
15 B3anmMoelicTBre Ten Kak mpUYruHa
https://m.edsoo.ru/ff0a0c10
W3MEHEHHUS CKOPOCTH JIBIDKCHHS Tell 20.10
16 [InotHOCTH BemiecTBa. Pacuer Maccol u bubmuoreka [JOK
o0beMa Tesia 1o ero TIOTHOCTH 21.10 | https://m.edsoo.ru/ff0a0fee
17 JlaboparopHas pabota «Onpenenenue
IJIOTHOCTH TBEPAOTO TEay 27.10



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

Pemenue 3agag mo reme "ImoTHOCTE

bubmuoreka [JOK

18 BeniecTBa" 10.11 | https://m.edsoo.ru/ff0al23c
Cuna xak xapakTepucTuKa
19 B3auMoeiicTBus ten. Cuna
ynpyroctu. 3akoH ['yka 11.11
JlaboparopHas padota «/3yueHue
20 3aBUCHUMOCTH PACTSHKCHUS
(medopmarnyiv) Ipy>KMHBI OT
MPUJIOKEHHON CHJIBI» 17.11
21 SIBnenne TaroTenus. Cuia TSHKECTH 18.11
CBs3b MEXKTY CUIION TSKECTH U
22 Maccoii Tena. Bec Tema. Pemenue bubamorexa [JOK
https://m.edsoo.ru/ff0a1778
3ama4d mo teme ""Cuna Tsokectn” 24.11
23 Cuna TsKeCTH Ha IPYTruX IUIaHeTax. bubnuoreka [IOK
DU3NYECKUE XaPAKTEPUCTUKH TJITAHET 2511 | https://m.edsoo.ru/ff0a1502
bu6mmoreka [IOK
24 Msmepenne cu. lunavomerp 1.12 | https://m.edsoo.ru/ff0al8cc
25 Bec tena. HeBecomocTh bubmorexa HOK
2.12 | https://m.edsoo.ru/ff0al778
CrnoxxeHue IBYX CHJI, HallpaBJIEHHBIX
26 10 OJTHO¥ TIPSIMOA. bubmorera [JOK
. https://m.edsoo.ru/ff0ala70
PaBHoOpelicTBYIOIAs CHIT 8.12
97 Pemenue 3agau mo reme
"PaBHogeiicTByrOImas cui” 9.12
)8 TpeHune ckoJIbKEHUS U TPEHUE MTOKOSI. bubnuoreka [IOK
TpeHue B mpupoJie U TEXHUKE 15.12 | https://m.edsoo.ru/ff0alb9c
29 JlaGopatopHas pabota «3yuenue bubnuoreka [IOK
3aBUCUMOCTHU CHUJIBI TPEHUS 16.12 | https://m.edsoo.ru/ff0alcc8



https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8

CKOJIbKEHUS OT CUJIbI IABJIEHUS U
XapaKTepa CONPUKACAOIINXCS
IMOBEPXHOCTEIN

KontponbHas padota no temam:
«MexaHudeckoe IBUKEeHHEY, «Macca,

30 IJIOTHOCTEY, «Bec Tenay,
«I"paduyeckoe n300pasKeHUE CHIDY,
«CHIIBI» 22.12
31 Pemenue 3agau Ha onpeneneHue
PaBHOJEHCTBYIOIIEH CHITBI 29.12
Pemenne 3amau o remam: «Bec Temay,
32 «['padmyeckoe n3o00pakeHNUEe CHUIDY bubmorexa [IOK
P P ’ https://m.edsoo.ru/ff0alde0
«Cunbly», «PaBHOIEHCTBYIONIAS CHID) 23.12
33 Jasnenue. CiocoObl yMEHBIIICHUS U bubmuorexa [JOK
YBEIIMYCHUS JaBJICHUS 30.12 | https://m.edsoo.ru/ff0a20a6
JlaBieHnne raza. 3aBUCUMOCTb
34 aBJICHUs raza oT 00bEMa Bubmmorexa [IOK
A ’ https://m.edsoo.ru/ff0a2376
TEeMITepaTypbl 12.1
[Tepenada naBneHus TBEPABIMU
P P bu6mmoreka [JOK
35 TeJaMHU, )KHUJIKOCTSIMH U ra3aMu. 3aKOH
https://m.edsoo.ru/ff0a25b0
Ilackans 13.1
36 JlaBlieHHE B *KUAKOCTHU U Ta3e, bubmuoreka [JOK
BBI3BAHHOC JCHCTBHEM CHIIBI TSHKECTH 19.1 | https://m.edsoo.ru/ff0a2718
37 Pemenune 3ama4d no teme «/laBiieHue B bubmuoreka [JOK
JKUJIKOCTH U Taze. 3akoH [lackamns» 20.1 | https://m.edsoo.ru/ff0a2826
bu6mmoreka [JOK
38 Coo01maronuecs: cocyapl
Harot A 26.1 | https://m.edsoo.ru/ff0a2970
39 I'mapaBnuueckuii npecc 27.1 | bubmmoreka [IOK



https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970

https://m.edsoo.ru/ff0a3136

Manowmertpel. [lopuHeBoi

40 .
JKHUJIKOCTHBIN HacoOC 2.2
Atmocdepa 3emun. [Tpuannen
CYIIIECTBOBAHHUS BO3IYIIHON 000I0YKH
41 3?3111\211/1 3aBI/ICI/IMOCTI)}::MOC(1)€ HOTO Bubnuorexa LIOK
' P https://m.edsoo.ru/ff0a2b5a
JABJICHUS OT BBICOTHI HaJI yDOBHEM
MOpPsL 3.2
bubmmoreka [IOK
42 Bec Bo3ayxa. ATMochepHOe JaBIIeHUE
X bep A 9.2 | https://m.edsoo.ru/ff0a2b5a
N3mepenune arMochepHOTO TaBICHUS. bubnuorexa [JOK
43
Omnert Toppuuennu 10.2 | https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTb aTMOC(HEPHOTO JaBICHUS bubmuorexa [JOK
OT BBICOTHI HaJl YDOBHEM MOPSI 16.2 | https://m.edsoo.ru/ff0a2fc4
45 bapomerp-anepounn. AtmocdepHoe bubnuoreka [IOK
JTABJICHUE HA PA3JIMYHBIX BBICOTAX 17.2 | https://m.edsoo.ru/ff0a2fc4
46 Pemrenue 3agad mo reme
"AtmocdepHoe naBieHue" 24.2
JleiicTBUE JKUAKOCTH U T'a3a Ha
47 IIOTPY>KEHHOE B HUX TEJIO bubmmorexa [TOK
26 ' https://m.edsoo.ru/ff0a3276
ApxumenoBa cuiia 2.3
JlaGoparopnas padora «OnpeaenreHue
48 BLITaEKI/IBEIom;ﬁ CHJIBL ,HCP'II:)CTB LIen bubmorexa LOK
’ yio https://m.edsoo.ru/ff0a33fc
Ha TeJo, MOTPYKEHHOE B KHUAKOCTH)» 3.3
JIaGopatopHas paboTa 1o Teme
49 «MccnenoBanue 3aBUCUMOCTH Beca bubmuoreka [JOK

TeNa B BOJE OT 00bEMa MOTPYKEHHOM
B KMJKOCTb YaCTH TEJI»

10.3

https://m.edsoo.ru/ff0a3514



https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
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https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514

50

IlnaBanue Ten

16.3

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

51

Jlaboparopnas paboTa
"KonctpyupoBanue apeomeTrpa win
KOHCTPYUPOBaHUE JTOIKHU U
omnpeneneHue e€ rpy30noabEMHOCTH"

17.3

52

Pemenue 3anau no remam: «IlnaBanue
cyaoB. Bo3ayxonnaBanuey,
«/laBneHue TBEpABIX TEN, KUIKOCTEH
Y Ta30B»

23.3

bubmmoreka [{OK
https://m.edsoo.ru/ff0a3654

53

Mexanuveckast pabora

24.3

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3f82

54

MontHocThs. EAWHAITEI MOIITHOCTH

6.4

bu6moreka [IOK
https://m.edsoo.ru/ff0a3f82

55

VYpok-uccnenoBanue "Pacuér
MOIIHOCTH, pa3BUBAEMOU MPHU
noanéMe o Jjectauie"

7.4

56

[Ipoctbie MexaHu3Mmbl. Poiyar.
PaBHOBecue cui Ha peruare

13.4

57

KonTtponpHas padoTa o Teme
«/laBneHue TBEPABIX TEN, KUIKOCTEH
1 razoBy» / Beepoccuiickas
poBepoyHas padbora

14.4

58

PesepBHriit ypok. Pabota ¢ Tekctamu
1o teMe «/laBaeHue TBEPABIX TEII,
XKUAKOCTEH U ra3oBy» / Beepoccuiickas
MpoBepoyHasi paboTa

20.4

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

59

Pbruaru B TexHMKe, OBITY M IPUPO/IE.
JIaGoparopHas pabota «VccienoBanue

0.5

21.4

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



https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
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https://m.edsoo.ru/ff0a478e

YCIIOBHI paBHOBECHS pblyara

60

Pemenne 3amau 1o reme «Y CI0BUS
paBHOBeCI/Ifl pLIqara»

27.4

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

61

KoaddurmenT none3noro neicTBUs
Mexanu3Mma. Jlaboparopuas padora
«M3mepenue KIIJI HakIOHHOU
TUTOCKOCTI

0.5

28.4

62

Pemenne 3amag mo reme "PaborTa,
MomHocTh, KIT/["

4.5

bubmmoreka [{OK
https://m.edsoo.ru/ff0a4c48

63

Mexanndeckast SHEpTHsl.
Kunernueckas n moTeHIManbHas
SHEPrUs

5.5

bu6moreka [IOK
https://m.edsoo.ru/ff0a4252

64

Wrorosas koHTposbHasA paboTa

12.5

65

3aKOH COXpaHEHHUsI MEXaHUYECKOI
SHEpPruu

18.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4360

66

YPOK-3KCIIEpUMEHT IO TEME
"JKCEepUMEHTAIBHOE ONIPEACIICHUE
W3MEHEHUS KHHETUYECKOU U
MOTEHIMATILHOU SHEPTUH PU
CKaThIBaHUH TeJIa 110 HAKIOHHOM
IJ10cKoCTH"

19.5

67

PesepBHriit ypok. Pabota ¢ Tekctamu
o TeMe "MexaHnueckoe aBuxeHue"

25.5

bubmuoreka [JOK
https://m.edsoo.ru/ff0a4ee6

68

PesepBHriit ypok. Pabota ¢ Tekctamu
no teme "Pabota. MOIIHOCTB.
Oneprus"

26.5

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68

13



https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6

8 KUIIACC

KoanuyecTBo 4acos DJIeKTPOHHbIE
ara uudpoBbie
Ne i/ Tema ypoka Konrpoabubie | IlpakTHueckue a op
Bcero H3ydeHusi | oOpa3oBaTeIbHbIE
padoTsbI padoThI
pecypcsl
OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-
1 KHHETHYECKON TEOPUH U UX OIBITHBIE 1 0 0 bubmmorera [JOK
p https://m.edsoo.ru/ff0a5256
MTOATBEPIKICHUS 2.9
2 Macca u pa3Mep aToOMOB H MOJICKYIT 1 0 0 4.9
3 Monenu TBEpPAOTO, )KUAKOTO U 1 0 0 bu6moreka [IOK
ra3000pa3HOrO COCTOSTHUM BEIECTBA 9.9 | https://m.edsoo.ru/ff0a540e
OO0bscHeHne CBOMCTB TBEPIOTO,
4 YKUJIKOTO U Ta3000pa3HOTO COCTOSTHUI 1 0 0
BEIIECTBA HA OCHOBE MOJIOKEHHI
MOJIEKYJIIPHO-KHHETHYECKON TEOPUHU 11.9
bu6mmoreka [IOK
5 Kpucrammaeckue u amopdHBIC Tella 1 0 0
p Pe 16.9 | https://m.edsoo.ru/ff0a5800
CmauuBaHUE U KallWUSIPHOCTb.
6 [ToBepXHOCTHOE HATSKEHHE 1 0 0 bubmorera [JOK
P ' https://m.edsoo.ru/ff0a5530
TennoBoe pacIMpeHne U CKATUE 18.9
bu6mmoreka [JOK
7 Bxoanas koHTpoJIbHAs paboTa 1 1 0 1
23.9 | https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBs3b TEMIIEpaTyphI CO
8 CKOPOCTBIO TEIJIOBOTO JIBHXKEHUS 1 0 0
YaCTHUL] 25.9
9 Buytpennss sHeprus. CriocoOsl 1 0 0 bubnuoreka [IOK
W3MEHEHUS BHYTPEHHEN DHEPTUU 30.9 | https://m.edsoo.ru/ff0a5c60



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

bubmuoreka [JOK

10 Buer rensonepesain 210 | hitps://m.edsoo.ru/ff0a6412
VYpoxk-koudepenuus "[Ipakruyeckoe

11 HUCIIOJIb30BAHUE TEIIJIOBBIX CBOMCTB bubmmoreka [{OK
BEILIECTB U MAaTEPUAJIOB B LIEJAX https://m.edsoo.ru/ff0a65c0
sHeprocoOepexeHus" 7.10

12 KonnuecTBo TemnoTsl. Y AenbHas bubmmoreka [{OK
TEIJI0EMKOCTh 9.10 | https://m.edsoo.ru/ff0a6976

13 VYpaBHEHME TEIIOBOTO OanaHca. bubnuorexa [JOK
TennooOMeH U TETIOBOE PaBHOBECHE 14.10 | https://m.edsoo.ru/ff0a7088
JlabopaTtopHnast pabota

14 "UccnenoBanue sBICHUS bu6mmoreka [IOK
TEII000MEHa IPU CMEIINBaHUH https://m.edsoo.ru/ff0a6a98
XOJIOJIHOM U Topstyeil BOAbI" 16.10
Pacuer konuyecTBa TEIIOTHL,

15 HEOO0XOMMOTO JJIsI HarpeBaHus Teja
Y BBIIEISIEMOTO UM IIPU OXJIaKICHUU 21.10

16 JlaGopaTtopHnas pabdorta "OnpeneneHue bubnuoreka [JOK
yAEIbHOM TEIJIOEMKOCTH BellecTBa" 23.10 | https://m.edsoo.ru/ff0aébb0

17 DHeprus TOoIMBa. Y enbHas TemioTa bubnunoreka [JOK
CropaHus 6.11 | https://m.edsoo.ru/ff0a7b5a
[1naBneHue u oTBEpACBaHKE

18 KPUCTAJUIMYECKUX TeJ. Y IeTbHas bubmmorexa [IOK

https://m.edsoo.ru/ff0a71d2

TEIUIOTA TJIABJICHUS 11.11

19 JlabopatopHas pabota "Onpeznenenue bubnuoreka [IOK
yEIbHOU TEIJIOTHI TUIaBJIECHUS Jibaa" 13.11 | https://m.edsoo.ru/ff0a72fe

20 [TapooGpazoBaHue U KOHCHCAIUS. bubnuoreka [IOK
Ucnapenue 18.11 | https://m.edsoo.ru/ff0a740c



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
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21

Kunienue. Y genbHas temiora
mapooOpa3oBaHus U KOHICHCAIIHH.
3aBHCHMOCTD TEMIIEPATYPhl KUTICHHSI
OT aTMOC(EPHOTO JTaBIICHUS

20.11

bubmuoreka [JOK
https://m.edsoo.ru/ff0a786¢

22

Brnaxxnocts Bo3ayxa. JlabopaTopras
pabota "Omnpenencane
OTHOCHTEJILHON BIAXKHOCTH BO3AyXa"

25.11

bub6mmoreka [{OK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3aga4 Ha onpeneneHue
BJIAKHOCTH BO3J1yXa

27.11

24

[IpuHIMIBI PaOOTHI TETIIIOBBIX
nsurareneif. [laposas TypOuHa.
JIBurarens BHyTPEHHETO CTOPAHUS

2.12

25

KII/I TermmoBoro nBurates.
TennoBsle ABUTATENN U 3alATA
OKpYKarollel cpeibl

4.12

bu6moreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHUS U MPEBPALICHUS
SHEPrUM B TEIUIOBBIX MPOIIECcCax

9.12

27

[ToaroroBka K KOHTPOJILHOM paboTe
1o Teme "TemnsoBrIe SIBJICHHUS.
H3MeHenune arperaTHbIX COCTOSHUN
BemecTra"

11.12

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a83f2

28

KonTtponbHas padoTa o tTeme
"TermnoBble sBJIeHU. 3MeHeHne
arperaTHbIX COCTOSIHMI BelecTa'

16.12

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

29

QHCKTpI/ISaHI/IH TCII. I[Ba poaa
QJICKTPUYICCKHUX 3apA10B

18.12

30

VYpok-uccaenosanue "Onexkrpusanus
TEJ UHIYKIHUEW U ITPU

23.12



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

CONIPUKOCHOBEHUU"

B3anmMoenicTBre 3apsyKeHHBIX TEll.

bubmuoreka [JOK

31 3akon Kymnona 0 25.12 | https://m.edsoo.ru/ff0a87e4
DIEKTPUYECKOE TTOJIE.
32 HanpsiskeHHOCTB 2JIEKTPUYECKOro 0 bubnuorexa [JOK
nons. [IpuHnyn cynepnosunun https://m.edsoo.ru/ff0a8ala
BIEKTPUYECKUX TOJEH 30.12
Hocwutenu snextpuueckux 3apsiioB.
33 DOnemeHTapHbIi 3apsa. CTpoeHue 0
aToMa 13.1
34 [IpoBOAHUKH 1 AUDIIEKTPUKH. 3aKOH 0 bubnuoreka [IOK
COXpAaHEHUS IEKTPUUECKOTO 3apsiia 15.1 | https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3aga4 Ha npuMEHEHUE 0 bubmuorexa [JOK
CBOMCTB 3JIEKTPUUECKHUX 3aPsI0B 20.1 | https://m.edsoo.ru/ff0a90cc
DIJIEKTPUYECKHI TOK, YCIIOBUS €T0
36 cymecTBoBaHus. VIcTOUHUKH 0 bubmorexa IOK
https://m.edsoo.ru/ff0a95a4
AIEKTPUYECKOTO TOKa 22.1
. bu6mmoreka [JOK
37 JIeficTBUSI STIEKTPUIECKOTO TOKA 0 571 | https://m.edsoo.ru/ff0ag6h2
VYpok-uccnenoanue "JlelictBue
38 ANEKTPUYECKOTO T0JISI Ha MPOBOIHUKHU 1
U TADJIECKTPUKH" 20.1
39 DIEKTPUYECKUM TOK B METAILIAX, 0 bubnunoreka [JOK
YKUJIKOCTSIX M Ta3ax 3.2 | https://m.edsoo.ru/ff0a9838
40 DneKkTpuyecKkas Lenb U €€ COCTaBHbIE 0
4acTu 5.2
41 Cuna toka. JlabopatopHas pabota 05 bubnunoreka [JOK
"N3mMepeHue U peryinpoBaHUE CHUJIIBI 10.2 | https://m.edsoo.ru/ff0a8bd6
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TOoKa"

DNEKTPUUECKOE HANPSKEHHE.
BoussT™mertp. JIabopaTopHas paboTa

bub6mmorexa [{OK

42 "M3MepeHHe U PEryIMpOBaHUEe 05 https://m.edsoo.ru/ff0a9e14
HarnpspKeHus " 12.2
43 CornpoTHuBIeHHE MPOBOTHUKA. 0 bubnuoreka [JOK
VY IebHO€E CONPOTHBIIEHHE BELIECTBA 17.2 | https://m.edsoo.ru/ff0aa738
JlabopaTtopHnast pabota "3aBUCHMOCTH
44 BJIEKTPUYECKOTO COMPOTUBIICHUS 1 bubnuoreka [JOK
MPOBOJIHUKA OT €r0 JIJIMHBI, TUIOMAIN https://m.edsoo.ru/ff0aa738
MIOINIEPEYHOI0 CEYEHUs U MaTepuana" 19.2
3aBUCUMOCTD CHJIBI TOKA OT
45 HanpspkeHust. 3akoH OMa Ji1sl ydacTka 0 bubnmorexa [JOK
https://m.edsoo.ru/ff0aad4a
J1(S01 24.2
JlaGopaTtopnas pabota
"UccneqoBaHue 3aBUCUMOCTU CHIIEI
46 TOKa, UYIIEr0 Yepe3 PEe3UCTop, OT 1 Bubmmorexa [IOK
https://m.edsoo.ru/ff0aa04e
COTNIPOTHUBIICHUS PE3UCTOPA U
HanpspKeHus Ha pe3uctope” 26.2
47 [TocnenoBarenbHOE U ApATIICIBHOE 1
COCTMHEHUS TIPOBOTHUKOB 3.3
JlaGopaTtopHnas pabora "IIpoBepka
48 MpaBUJIa CIOKCHUS HANPSHKSHUN TTPH 1 bubmuoreka [JOK
MOCJIEI0BATEILHOM COEIMHEHHUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopos” 53
JlaGopaTtopHnas padora "IIpoBepka
49 HpaBIfJ‘Ia L[I?I;I CI/Ilj'IH TOKa HIID)I/I ’ 1 Bu6mmorexa LIOK
https://m.edsoo.ru/ff0aadle
napajuieNbHOM COSAMHEHUU 10.3
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pe3uctopos"

Pemenue 3anau Ha npuMeHEHUE

50 3akoHa OMa JuIsl pa3JIMuHOTO bubmorera [JOK
p https://m.edsoo.ru/ff0aaf8a
COCIMHEHUS TIPOBOTHUKOB 12.3
51 PaboTta 1 MOIITHOCTB AIIEKTPUIECKOTO bubnuorexa [JOK
Toka. 3akoH Jlxoyns-Jlenna 17.3 | https://m.edsoo.ru/ff0ab124
JlaGopaTopnas pabora "Onpenenenne
52 a60TpI)1 " I;/Iomfl)ocm 3neKTquec1<0ro bubnmorera [TOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa 19.3
DNEeKTPUYECKUE LT U MOTPeOUTENn
53 3IIEKTPUYECKOM SHEPTUHU B OBIT bubmorexa [IOK
p p Y https://m.edsoo.ru/ff0ab660
KopoTtkoe 3ambikanne 24.3
54 [TocTostHHBIE MAarHHUTHI, KX
B3aMMO/JICHCTBHE 26.3
55 Ypok-uccnenoanue "N3yuenne bubnuoreka [IOK
MOJICH MTOCTOSIHHBIX MarHUTOB" 7.4 | https://m.edsoo.ru/ff0ac3d0
[ToaroroBka K KOHTPOJILHOM paboTe
1o TeMme "DIEKTPUUECKUE 3apsibl.
bu6mmoreka [JOK
56 3apsoKeHHBIC TeJla  UX
. . https://m.edsoo.ru/ff0abea8
B3auMoeiicTBus. [locTosTHHBIM
3JIEKTPUYECKUN TOK" 16.4
KonTtponbHas padoTa o tTeme
"DEeKTpUUECKUE 3apsIabl.
b b bubnuoreka [JOK
57 3apsKeHHbIE Tea U UX
. . https://m.edsoo.ru/ff0acOba
B3auMoeiicTBus. [TocToSHHBII
ANEKTPUYECKUH TOK" 9.4
58 MarnauTHOe 1osie. MaraHuTHoe 1oJie bubmuoreka [JOK

3eMIIH ¥ €r0 3HAaUCHHUE JJIA )KU3HU Ha

14.4

https://m.edsoo.ru/ff0abd2c



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

3emiie

59

PesepBHeIit ypok. Paborta ¢ Tekcramu
o Teme "llocTrosiHHbII
ANEKTPUIECKUHN TOK"

21.4

bubmmorexa [{OK
https://m.edsoo.ru/ff0acdc6

60

OmneiT Dpcrena. MarautHoe noJie
AIEKTPUYECKOTO TOKa MarHutHoe
ITOJIC KaTylIKH1 C TOKOM

23.4

bub6mmoreka [{OK
https://m.edsoo.ru/ff0acld2

61

[IpumeHeHue 1eKTPOMarHuToB B
texHuke. JlabopaTopHast pabora
"N3yueHne NeiCTBUSI MarHUTHOTO
I10JI51 HA MPOBOJHUK C TOKOM"

0.5

28.4

bubmmoreka [IOK
https://m.edsoo.ru/ff0ac74a

62

DNEeKTPOABUTATENH MIOCTOSTHHOTO
ToKa. Mcrons3oBanue
ANIEKTPOABUTaTENeH B TEXHUUECKUX
YCTpOMCTBaX U Ha TPAHCIIOPTE.
JlaGopaTtopnas pabota
"KoHcTpynpoBaHue U U3y4eHue
paboTHI AeKTpoaBUTaTEs"

30.4

bu6moreka [IOK
https://m.edsoo.ru/ff0ac86¢c

63

OnbiTel Papajes. 3aKoH
ANIEKTPOMArHUTHOW WHIYKITUH.
[IpaBuno Jlenna

5.5

64

OnextporeHepatop. Crocoobl
MIOJIy4€HUS DIIEKTPUUECKOM SHEPTUU.
DIEeKTPOCTAaHIIUU Ha
BO300OHOBIISIEMBIX HCTOYHHKAX
SHEPTUU

7.5

65

[ToaroToBka K KOHTPOIBHOM paboTe
10 TeMe "DNEKTPUUYECKUE U
MAarHuTHbBIE SBJIEHUS"

12.5



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

bu6mmoreka [{OK

66 Hrorosas koHTpoOJIbHAS paboTa 1 0 145 | https://m.edsoo.ru/ff0ach14
67 PesepBHblit ypok. Pabota ¢ Tekctamu 1 0 bubnuorexa [JOK
o teme "TermmoBsie siBaeHUS" 19.5 | https://m.edsoo.ru/ffOacc5e
68 PesepBHblit ypok. Pabota ¢ Tekctamu 1 0
no teme "MaruuTHble sBjieHus" 21.5
OBIIEE KOJIMYECTBO YACOB I10 68 145

[TPOTPAMME



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

9 KUIIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
[
Jr:;n Tema ypoxa Bcero Kontpobusie | Hpaxrieckie i[:;:eﬂnﬂ ng:)a[;2E:Tenbﬂble
padoTsI padoThbI pecypest

1 MexaHnueckoe JBHKEHHUE. 1 0 0
MarepuaiibHas TOUKa 1.9

9 Cucrema orcuera. OTHOCUTEILHOCTD 1 0 0 bubmmoreka [{OK
MEXaHUYECKOTO ABMKECHUS 3.9 | https://m.edsoo.ru/ff0ad474

3 PaBHOMEpPHOE ITpsIMONIMHEHOE 1 0 0 bubnuoreka [IOK
JIBU>KEHUE 5.9 | https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE npsIMOTUHENHOE

4 newkeHne. CpeqHsiss © MTHOBEHHAS 1 0 0
CKOPOCTh 8.9

5 [IpsimonrHENHOE PAaBHOYCKOPEHHOE 1 0 0 bubnuoreka [IOK
JIBH)KEHUE. Y CKOpEHUE 10.9 | https://m.edsoo.ru/ff0ad8d4
CKOpOCTh MPAMOJIMHEHHOTO

6 PaBHOYCKOPEHHOTO JIBF)KCHHSI. 1 0 0
I'paduk ckopoctu 12.9
JlaboparopHnas padota "Onpenenenue

7 YCKOPEHHUS Tea Mpu 1 0 1 bubnnoreka [JOK
PaBHOYCKOPEHHOM JIBKEHHUH T10 https://m.edsoo.ru/ff0adb18
HAKJIIOHHOM IJTIOCKOCTH" 15.9
CBoOoHOe nagenue Tei. OMmbIThI

3 lNanunes. PaBHoMepHOE ABMKEHUE IO 1 0 0 Hrorosast KOHTpOJIbHAsS
okpyxHocTu. [lepron u yacrora paborta
oOpartieHus 17.9



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

bubmuoreka [JOK

o Bxozuas koHTpOALHAA paboTa 19.9 | https://m.edsoo.ru/ff0ael76
10 LenTpocTpeMHUTENIbHOE YCKOPEHUE 22.9
11 IIepssiit 3ak0oH HerotoHa. Bexrop bubnuorexa [JOK
CHJIBI 24.9 | https://m.edsoo.ru/ff0ae612
12 Bropoit 3akon HeroTona. bubnuorexa [JOK
PaBHOelicTBYIOIIAs cHIla 26.9 | https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HeroToHa. bubnuorexa [JOK
Cynepno3unust cui 29.9 | https://m.edsoo.ru/ff0ae982
14 Pemenue 3ana4 Ha npuMeHEHUE bubmuorexa [JOK
3akoHOB HproTOHA 1.10 | https://m.edsoo.ru/ff0aeb6c
bubmuorexa [JOK
15 Cuna ynpyrocti. 3akow ['yka 3.10 | https:// m.edso;I ru/ff0aeca?
16 Pemenue 3agay mo teme «Criia
YIPYTOCTH» 6.10
17 JlabopaTtopHas pabora «OnpenenecHue bubnuoreka [IOK
YKECTKOCTHU MPYKUHBI 8.10 | https://m.edsoo.ru/ff0aee28
bubnuoreka [JOK
18 Cuna Tperis 10.10 | https:// m.edsoc%.I ru/ff0af738
19 Pemenne 3agay mo teme «Cuia bubnmuoreka [JOK
TPEHUS 13.10 | https://m.edsoo.ru/ff0afa26
20 JlaboparopHas padota "Onpenenenue bubnnoreka [JOK
ko3 duimenTa TpeHUS CKOIBKCHUS" 15.10 | https://m.edsoo.ru/ff0af8be
Pemenue 3aga4 no teMe "3aKOHEI
21 Herorona. Cuna ynpyrocru. Cuna bubmorexa LIOK
" https://m.edsoo.ru/ff0afb8e
TpeHus 17.10
29 Cuna TSKeCTU U 3aKOH BCEMUPHOTO bubnunoreka [JOK
TATOTEHUS. Y CKOpEHUE CBOOOIHOTO 20.10 | https://m.edsoo.ru/ff0af044



https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044

najacHus

VYpoxk-koHpepenuus "JIBmKeHne et

23 BOKPYT TPaBUTALMIOHHOTO LIEHTpa
(Conneunas cucrema). ['anaktuku" 22.10
Pemenue 3agau mo teme "Cuna
24 TSKECTU U 3aKOH BCEMUPHOTO Bubnuorexa LIOK
" https://m.edsoo.ru/ff0af5f8
TATOTEHUS 24.10
o5 [IepBas kocmMu4eckast CKOPOCTb. bubnuorexa [JOK
HesecomocTs 1 neperpysku 27.10 | https://m.edsoo.ru/ff0af33c
PaBHOBecne MmaTepuanbHON TOUKH.
AOCOII0THO TBEPIOE TEIIO.
26 PaBsHOBecue TBégjlloro Tea ¢ bubmorera [JOK
. . https://m.edsoo.ru/ff0afe36
3aKpETUIEHHOM OChIO BPAIIICHMSL.
MowmeHnT cunsl. LlenTp TsxecTu 28.10
PaBHOBeCcue MaTepuaIbHON TOYKH.
AOGCOTIOTHO TBEPIOE TEIIO.
27 PaBHOBecue TBEpaOTO TENA C
3aKpEIUIEHHON OChIO BPAILICHHUS.
MowmeHnT cuisl. LlenTp Tsxectu 5.11
Pemenne 3agau mo reme "MoMeHT bubnmuoreka [JOK
28 cunbl. Llentp Tsoxectn" 7.11 | https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJBHOM paboTe MO
29 teMme "MeXxaHu4YeCKOe IBUKCHHUE. bubmmorexa [IOK
. https://m.edsoo.ru/ff0b0408
BzaumopeiicrBue Ten" 10.11
KonTtponbHas paboTa o Teme
30 "MeXzHI/IquK(l):)e JIBIDKCHUE. Bu6mmorexa LIOK
. https://m.edsoo.ru/ff0b06ec
BzaumoneiicrBue Ten" 12.11
31 Nmnynse Tena. UMnynbe cuibl. 3aKoH 14.11 | bubmmoreka [JOK



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

COXpaHEHUs UMITYJIbCa. YIIPYroe U
HEYIIPYroe B3auMOJCHCTBUE

https://m.edsoo.ru/ffOb07fa

Pemenne 3agau o reme "3akou

bubmmoreka [{OK

32
COXpaHEHUs UMITyJIbca" 17.11 | https://m.edsoo.ru/ff0b096c
33 VYpoxk-koudepenuus "PeaktuBHOE
JBIKEHUE B MIPUPOJIC U TEXHUKE" 19.11
bubmmoreka [{OK
34 Mexanudeckasi paboTa U MOIITHOCTh
p m 21.11 | https://m.edsoo.ru/ffOb0a84
35 PabGoTta cuibl TSDKECTH, CHITBI bubmmoreka [{OK
YOPYTOCTH M CHJIBI TPEHHUS 24.11 | https://m.edsoo.ru/ffOb0db8
JlabopaTtopHas pabora «OnpenenecHue
36 paboThI CUIIBI TPEHUS TIPU
PaBHOMEPHOM JBHKEHUH TeJIa 10
TOPU30HTAIBHOM MOBEPXHOCTU» 26.11
37 CBs13b HEPrUU U pabOTHI.
[TorenumanpHas SHEPTUS 28.11
38 Kunernueckas sueprus. Teopema o bubmuorexa [JOK
KUHETUYECKON SHEPruun 1.12 | https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEeHUsI SHEPTUU B
MEXaHUKe 3.12
40 JlaboparopHas pabota «/3yuenue bubnnoreka [JOK
3aKOHA COXPaHEHUS SHEPTUN 5.12 | https://m.edsoo.ru/ffOb12fe
41 KonebarenbHoe ABMIKEHHE U €TO bubnuoreka [JOK
XapaKTePUCTUKHU 8.12 | https://m.edsoo.ru/ff0b1858
42 3aryxaroiue KoieOaHus. bubnunoreka [JOK
Brinyxkaennsie koneOanus. Pesonanc 10.12 | https://m.edsoo.ru/ff0b20f0
43 MareMaTH4ecKuii ¥ NPy>KUHHBIN

MasATHUKH

12.12



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

44

VYpoxk-uccnenopanue «3aBUCUMOCTb
nepro/ia KojebaHuil OT KECTKOCTH
IIPY>KUHBL ¥ MAcChL Ipy3a»

15.12

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

45

[IpeBpanienue 3Hepruu npu
MeEXaHNYECKNX KOJIeOaHmIX

17.12

46

Jlaboparopuas pabota «Onpenernenue
4acTOTHI U IEpUOAA KoJieOaHu
MPYKHUHHOTO MasSiTHHKA»

19.12

bubmmoreka [{OK
https://m.edsoo.ru/ff0blaec

47

JlabopaTtopHnas pabota «IIpoBepka
HE3aBUCUMOCTH TMTEPH0/1a KOJIeOaHMi
rpy3a, IOABCHICHHOTO K HUTH, OT
MAacchl Tpy3a»

22.12

bu6moreka [IOK
https://m.edsoo.ru/ff0b197a

48

Mexannueckue BoJiHbI. CBOWCTBA
MEXaHH4eCKUX BOJIH. [IpoonbpHbIE U
MOTEPEYHBIE BOJHBI

24.12

bu6moreka [IOK
https://m.edsoo.ru/ff0b21fe

49

Ypoxk-koudepennus "MexaHnueckue
BOJIHBI B TBEPAOM Tene. CelicMuYecKue
BOJIHEI"

26.12

50

3Byk. PactipocTpaHeHue v 0TpakeHue
3ByKa

29.12

51

Ypok-uccnenosanue "HabmrogeHune
3aBUCHUMOCTH BBICOTHI 3BYKa OT
JacTOTHI"

12.1

52

I'poMKOCTB 3BYKa M BBICOTA TOHA.
AKyCTHUECKHI PE30HAHC

14.1

53

Ypok-koHpepeHmus "YnpTpa3ByKk u
nH(Pa3BYK B IPUPOJIE U TEXHUKE"

16.1

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

54

IloaroroBka k KOHTpOJ’IbHOﬁ pa60Te 18(0)

19.1

bu6mmoreka [JOK



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

Teme "3aKOHbI COXPaHEHHUSI.
Mexannueckue KojieOaHus U BOJIHEL"

https://m.edsoo.ru/ff0b25f0

KonTtposnsHas paboTa o teme

55 "3akoHbI cOXpaHeHus1. MexaHu4eckue
KoJieOaHUs U BOJIHBI" 21.1
56 DNEeKTPOMarHuTHOE TOJIE. bubnuorexa [JOK
DNeKTPOMarHUTHBIE BOJHBI 23.1 | https://m.edsoo.ru/ffOb2abe
o7 CBoiicTBa AJIEKTPOMATHUTHBIX BOJIH 26.1
Ypok-konpepenuus "Llkana
58 3JIEKTPOMArHUTHBIX BOJIH. bubmuorexa [JOK
Hcnonb30BaHuE 3MEKTPOMArHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JJIs COTOBO# cBsI3H" 28.1
VYpok-uccnenoanue "N3yueHne
. bu6mmoreka [IOK
59 CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2c6c
MTOMOIIIBI0 MOOMIIBHOTO TenedoHa 30.1
Pemenne 3aga4d Ha onpeneecHue
60 YaCTOTHI U JUTMHBI DJIEKTPOMarHUTHOM
BOJIHBI 2.2
DneKTpOMarHuTHas IpUpoJIa CBETa.
61 CkopocTth cBeTa. BoaHOBEIE CBOMCTBA bubmorera [JOK
P ’ https://m.edsoo.ru/ffob31d0
CBeTa 4.2
Hctounuku ceta. [IpsamonnnHeitnoe
62 acIpOCTpaHEHUE CBETA. 3aTMCHUS bubmorexa HOK
pacHpocTp ' https://m.edsoo.ru/ff0b3658
Connua u JlyHsl 6.2
3aKOH OTpaXKeHUs CBETa. 3epKaia.
63 Pemenue 3agau Ha IpUMeEHEHHE bubmnorexa [IOK
P https://m.edsoo.ru/ff0b38c4
3aKOHA OTPaKCHHSI CBETa 9.2
64 [Ipenomiienue cBera. 3akoH 11.2 | bwubmmoreka [JOK



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

MpCIOMIICHUSA CBCTA

https://m.edsoo.ru/ff0b3aea

[TonHOE BHYTpEHHEE OTPAKEHHE CBETA.

bubmmoreka [{OK

65 Hcnosb30BaHme MOJHOTO BHYTPEHHETO
yip https://m.edsoo.ru/ff0b3c5c
OTPaXCHHSI B ONITHYECKUX CBETOBOAX 13.2
JlaboparopHuas padota "HMccrnenoanue
66 3aBUCHMOCTH YTJIa TIPEJIOMIICHUS
CBETOBOTO JIyJa OT yIJia aJICHUS Ha
rpa"uile "Bo3ayx-cTexyio"" 16.2
VYpoxk-koudepennus "Hcnonp3oBanue
67 MTOJTHOTO BHYTPEHHETO OTPAYKEHUS:
CBETOBO/IbI, ONITUKOBOJOKOHHAS CBS3b'" 18.2
bubmuorexa [JOK
68 Jlun3el. OnTHYecKast CHjia JIMH3BI nosmotera I
20.2 | https://m.edsoo.ru/ffOb3f2c
. bubnuoreka [IOK
69 [TocTpoenne n3o0paxeHU B TMH3aX 1
25.2 | https://m.edsoo.ru/ff0b444a
JlaGopaTtopHas padora "Omnpeneneaue
70 dhoxk EHOFE aCfTOHHI/IH u 01;)'ITI/I‘IGCKOI71 bubmorexa OK
Y P . " https://m.edsoo.ru/ff0b4206
CHJIBI COOMPAIOIEH JTMH3BI 27.2
71 Ypok-koupepenius "OnTuyeckue bubnuoreka [JOK
JIMH30BBIC TPUOOPHI" 2.3 | https://m.edsoo.ru/ffOcOa7e
72 I'ma3 kak ontuyeckas cucrema. 3peHue Bu6mmorexa LIOK
9P 4.3 | https://m.edsoo.ru/ff0b4684
73 Ypok-koupepenus "ledexTs
3penus. Kak coxpanutsb 3penue" 6.3
Pa3noxxenne 6enoro cBeTa B CIEKT).
74 OnbiTel HhtoTOHA. CrioxkeHne bubmuoreka [JOK

CIICKTpPAJIbHBIX IBETOB. I[I/ICHepCI/ISI
CBCTa

11.3

https://m.edsoo.ru/ffOc0f4c



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

Jlaboparopuas pabota "OnbITHI IO
Pa3I0oKEeHUI0 OEJIOT0 CBETA B CHEKTP U

bu6mmoreka [{OK

75 BOCHPHUSATHIO I[BETA IPEAMETOB IIPH UX
p H pest p https://m.edsoo.ru/ff0c0e2a
HaOJII0IEHUH Yepe3 [BETOBEIC
¢bmbTpe" 13.3
VYpok-npaktukym "BosHOBbIE
76 CBOWCTBA CBETa: IUCTIEPCHSI,
uHTepdepeHus u nuppaxaus' 16.3
77 Omnbitel Pesepdopna u mianerapHast bubnuorexa [JOK
MO/JIENIb aTOMa 18.3 | https://m.edsoo.ru/ff0c12a8
78 [Toctrynatel bopa. Moaens atoma bopa 20.3
Hcnyckanue u MOTJIONIEHHE CBETa
. bubmuorexa [JOK
79 atroMoM. KBauTsl. JIuneituarsie
https://m.edsoo.ru/ff0c144c
CIICKTPBI 23.3
80 VYpoxk-nipaktukym "HabGmonenne bubnuoreka [IOK
CIIEKTPOB UCITyCKaHUA" 25.3 | https://m.edsoo.ru/ff0c1550
81 PamgnoakTuBHOCTE U €€ BUIIBI bubmiorexa HOK
27.3 | https://m.edsoo.ru/ff0c1672
82 Crpoenue atromHoro siapa. Hykinonnas bubnuoreka [JOK
MOJEIb 6.4 | https://m.edsoo.ru/ffOcl8ac
83 PanuoakTtuBHBIE TPEBpAILICHUSL. bubnnoreka [JOK
H3oTtomnmr 8.4 | https://m.edsoo.ru/ffOclald
84 Pemenne 3a1au o teme: bubnuoreka [JOK
"PagnoakTuBHBIE NTpeBpalieHus" 10.4 | https://m.edsoo.ru/ffOclb4a
85 Ilepuon nomypacnana 13.4
Ypoxk-koH(pepenuus "PagnoakTuBHbIe
P Pep bubnmuoreka [JOK
86 U3JIy4eHUs B IPUPOJIE, MEULIUHE,

TEXHUKE"

15.4

https://m.edsoo.ru/ff0c2126



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

SnepHbie peakuu. 3aKOHBI

87 COXpaHEHHs 3apsiI0BOI0 U MaCCOBOTO Bubmmorexa LIOK
https://m.edsoo.ru/ff0c1c58
qucell 17.4
DHeprus cBA3M aTOMHbIX siziep. CBA3b bubnuorexa [JOK
88 MAaccChl ¥ SHEPTUHU 20.4 | https://m.edsoo.ru/ffOcld7a
89 Pemenue 3amgau mo teme "Anepueie
peaximn" 22.4
90 Peakuuu cunTte3a u neneHus saep. bubmmoreka [{OK
Ucrounuku sueprun CoJiHIA U 3BE3]T 24.4 | https://m.edsoo.ru/ff0c1e88
VYpoxk-koudepennus "AnepHas
91 sHepreTuka. JlencTBus
PaIMOaKTUBHBIX U3TyIECHUN Ha KUBbIE
OpraHu3mbl" 27.4
[ToaroroBka K KOHTPOJIBHOM paboTe MO
92 TeMme "DIEeKTPOMAarHuTHOE MOJIE. bubnuoreka [IOK
DJIEKTPOMArHUTHBIE€ BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanToBsie sBiaeHus" 29.4
KounTponbnas pabora no teme
93 "DeKTpOMarHUTHOE TOJIE.
DNEeKTPOMAarHUTHbIE BOJHBL.
KBanToBsbie sBiaeHHS" 4.5
[ToBTOpEHME, 00OOIICHNE.
94 JlaGopatopHbie pabOTHI IO KypCy bubmorexa HOK
" . " https://m.edsoo.ru/ff0c245a
BsaumopneiictBue Ten 6.5
[ToBTopenue, o0o0meHue. Pemmenue
95 pacqullj{le u Ka‘leCI”I[lBeHHBIX 3a/1a4 1o bubmmorexa [TOK
" " https://m.edsoo.ru/ff0c2572
TeMme "TeruoBble MpOLECCHI 8.5
96 HroroBas koHTposbHas paboTa 13.5 | bubmnoreka [JOK



https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
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[ToBTOpenue, o6o0menue. Pemenne

bubmmoreka [{OK
97 pacYETHBIX U KAYECTBEHHBIX 3a]1a4 110 1 0 https://m.edsoo.ru/ffoc2b30
teme "KII/] anexTpoycTtaHOBOK" 15.5 T '
I1 .
OBTOpeHUE, 00001IeHNE Bubmiorexa LIOK
98 JIaboparopHbie pabOTHI IO KYypCy 1 1 https://m.edsoo.ru/ff0c2c52
"CBeToBbIE sIBJIEHUS" 18.5
I1 .P
0 OBTOpEHHE, 0606'1'11136HI/IC abora ¢ . . Bubmiorexa [IOK
TEKCTaMH 110 TCME aKOfH’I https://m.edsoo.ru/ff0c2d6a
COXpaHCHHUs B MCXaHUKE 20.5
I1 . Pab
106 OBTOpEHHE, 0606'1'1;<eHI/Ie6 a ;:Ia c . ) Bubmorexa [IOK
TeKCTaim 1o TeMe “ROJICOaHH https://m.edsoo.ru/ff0c2e82
BOJIHBI 22.5
000 . Pa6
[ToBTOpenue, o6o6menue. Pabora ¢ Bubmiorexa [[OK
101 TekcTtamu 1o Teme "CBeTOBbIE 1 0 https://m.edsoo.ru/ff0c3044
sIBIeHUS" 23.5 T '
[ToBTOpenue, o6o6menue. Padora ¢
102 TexcTtamu 1o teme "KBanToBas u 1 0
snepHas pusuka" 25.5
OBIIEE KOJIMYECTBO YACOB I10 102 29

I[TPOTPAMME
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MPOBEPAEMBIE ITPEJMETHBIE PE3YJIbTATHI OCBOEHUS OCHOBHOH
OBPA3OBATEJIbHOM ITIPOT'PAMMBI OCHOBHOTI'O OBIIET'O OGPA3OBAHUA

7 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NMPpEeIAMETHLIC pe3yJdbTaThbl O0CBOCHHUHA OCHOBHOM
06Pa3OBaTeJ'IBHOI71 nporpaMmmMsbl OCHOBHOI'O 001mero 06p330BaHI/Iﬂ

1.1

HCIT0JIb30BAaTh U3YYCHHBIC ITIOHATUSA

1.2

pasiiniaTth SABJICHUS IO OIMMCAHUIO UX XAPAKTCPHBIX CBOMCTB M Ha OCHOBE
OIIbITOB, ACMOHCTPUPYIOIIHUX JAHHOC q)HBquCKOC SABJICHUC

1.3

pacro3HaBaTh  TPOSIBJIEHHE  HM3YYCHHBIX  (U3WYECKHX  SIBICHUHA B
OKpY)KaIOIlleM MHUpE, B TOM 4ucie (U3NYECKHE SBJIEHUS B MPHUPOJE, IpU
9TOM TMEpEeBOJANUTh MPAKTUYECKYI0 3a7adyy B Y4eOHYI0, BBIIEIATH
CYLIECTBEHHbIE CBOICTBA (ITPU3HAKU) PU3NYECKUX SBJICHUI

1.4

OTMCHIBATh M3yYEHHbIE CBOMCTBA Te€l U (PU3MUECKUE SIBJICHUS, UCIIOJIb3Ys
¢u3nueckue BENMYMHBI, TMPU  ONUCAHUM NPABWIBHO  TPaKTOBATh
(u3nuecKuil CMBICT UCIIOJIb3YEMBIX BEIMYUH, UX 0003HAUEHUS U €IUHULIBI
(u3nuecKux BEIMYMH, HAaXOOUTh (OPMYJbl, CBS3BIBAIOLIUE JaHHYIO
(Gu3nuecKyl0 BEIWYMHY C JAPYrUMH BEJIMYMHAMH, CTPOUTH TIpaduku
M3Y4YEHHBIX 3aBUCUMOCTEN (GU3NYECKUX BETUUNH

1.5

XapaKTepH30BaTh CBOWCTBA Tei, (U3WYECKHE SIBJICHUS H IPOIIECCHI,
WCMOJIb3ysl HM3YYEHHBIE 3aKOHBI, MpPU HTOM J1aBaTh  CJIOBECHYIO
(hopMyTUPOBKY 3aKOHA ¥ 3aITUCHIBATH €T0 MaTEMAaTUYECKOE BEIPAKCHHUE

1.6

00BACHATH (PU3HUECKUE SBJICHUS, IPOIIECCHl U CBOMCTBA TEJ, B TOM UHUCIIE U
B KOHTEKCTE CUTyallMil IPaKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa: BHISBISATh
MIPUYKUHHO-CIIEZICTBEHHBIE CBSI3U, CTPOUTH 00OBsICHEHHE U3 | — 2 JTOrH4ecKux
maroB ¢ omopol Ha 1 — 2 M3Yy4EHHBIX CBOMCTBA (PU3MUECKHUX SIBJICHUU,
(bu3MyecKuX 3aK0Ha UM 3aKOHOMEPHOCTHU

1.7

pemarb pacyéTHble 3aga4yd B 1 — 2 JeHCTBUS, HCMOJIb3YS 3aKOHBI U
(dbopmMynbl, CBA3bIBAIONMIME (PU3UYECKHE BEIMYMHBI: HAa OCHOBE aHalu3a
yCIIOBUS 3aJ]aud 3alMChIBaTh KPaTKOE YCJIOBHE, MOJCTaBIATh (pU3MUECKHe
BEJIMYMHBI B (OPMYJIbl M MPOBOAUTH PAcu€Thl, HAXOAUTH CIIPABOYHBIC
JaHHbIE, HEOOXOJUMbIE Ui PElICHUs 3a/1ady, OLEHUBATh PEATMCTHYHOCTD
MOJTYYCHHOW (PU3NUYECKON BETMYNHBI

1.8

pacro3HaBaTh MpoOJeMbl, KOTOPbIE MOKHO PpEUIUTh NpU MOMOIIH
(bu3MUECKUX METOJOB, B OMUCAHUH HCCIIEJI0BAHUS BBIICIATH MPOBEPIEMOE
IpEeoJioKeHrne (TUIOoTe3y), pa3inyaTh U MHTEPIPETUPOBATH MOTYYSHHBIN
pe3ynpTaT, HaXOJUTh OIIMOKA B XOJ€ OIbITa, JelaTh BBIBOABI IO €ro
pe3ynapTaTam

1.9

IPOBOJUTH OIBITHI M0 HAOIIOACHUIO (PU3UYECKUX SIBICHUN MU (PU3HMUECKUX
CBOMCTB Ten: (OpMYIHUPOBATH IMpPOBEpsiEMble MPEANOI0KEHUs, cOOUpaTh
YCTAHOBKY U3 MpPEUI0KEHHOr0 00OpYyJAOBaHUS, 3alUChIBaTh XOJ ONbITa U
(opMynHpOBaTh BBIBOIbI

1.10

BBIIIOJIHATH IPSAMBIE H3MEPEHHMS C HCIOJIB30BAHMEM aHAJIOIOBBIX W
UQPOBBIX MpHUOOPOB, 3alKChIBaTh IOKAa3aHUA NPUOOPOB C YUYETOM
3aJJaHHOHM a0COJIIOTHOM MOTPENTHOCTH U3MEPEHU I

1.11

OpOBOAUTH HUCCICAOBAHNUEC 3aBUCUMOCTU OJIHOH (I)I/I3I/I‘-IGCKOI71 BCJIIMYHUHBI OT
I[perfI C HUCIIOJIB30BAHUCM  IPSAMBIX HSMCpeHHﬁ, y4aCTBOBaTb B
IJIaHUPOBAHUU yqeGHoro HUCCICA0BaHUsI, CO6I/IpaTL YCTAHOBKY U




BBITIOJIHATh M3MEPEHHsS, CIEAys MPEIIOKEHHOMY IUIaHy, (pUKCHpOBAThH
pe3yNbTaThl TOMYYCHHOW 3aBUCUMOCTH (PH3MYECKUX BEIMYMH B BHUIC
MPEIIOKEHHBIX Ta0nuI U TpaduKoB, AeNaTh BBIBOIABI IO pe3yIbTaTaM
HCCIEN0BaHUS

1.12

IPOBOJUTH KOCBEHHBIE U3MEpEHUs (U3NYECKUX BEIUYMH, CIEHYs
IPEUIOKEHHOW HMHCTPYKLIMM: IPU BBIIOJHEHUU HW3MEPEHUH coOupaTh
JKCIIEPUMEHTAJIBHYI0O YCTAaHOBKY M  BBIYUCIIITH 3HAY€HUE HCKOMOM
BEJIMYUHBI

1.13

coOiroAaTh npaBuia TEXHUKU OE€30MaCHOCTH IpU padoTe ¢ 1adopaTOPHBIM
000pyI0BaHUEM

1.14

yKa3bIBaTh MNPUHLMUIBLI JEHCTBUS NPUOOPOB U TEXHUYECKUX YCTPOICTB,
XapaKTepU30BaTh NPUHLMINBI  JEHCTBUS  HM3yYEHHBIX NPUOOpPOB H
TEXHUYECKUX YCTPOMCTB C MOMOIIBIO UX OIMUCAHMS, UCIOJb3Ysl 3HAHUS O
CBOMCTBaX (PM3NYECKUX SABJICHUN M HEOOXOAMMBbIE (U3NYECKHE 3aKOHBI U
3aKOHOMEPHOCTH

1.15

NPUBOJUTH  HpuUMepsl  (HaxoAuTh  MHGOpMALMIO O  MpUMeEpax)
MPaKTUYECKOTO HCMONb30BaHUS (DU3MUECKUX 3HAHUNW B TOBCEIHEBHOM
KU3HU Ui obOecrieyeHus 0e30MacHOCTH MpH OOpalleHuH ¢ npubdopamu U
TEXHUYECKUMHU YCTPONUCTBAMH, COXPAHEHUSI 3I0POBbS U COOIIOJCHHUSI HOPM
9KOJIOTMYECKOr0 TIOBE/IEHUS B OKpY’Kalollel cpee

1.16

OCYILIECTBIISITh OTOOpP HMCTOYHMKOB HHpoOpManuu B cetu VHTepHEeT B
COOTBETCTBUU C 33JaHHBIM MOHUCKOBBIM 3aIIPOCOM, Ha OCHOBE MMEIOIINXCS
3HaHUH U IyTéM CpaBHEHHUS PAa3JIMYHBIX HCTOYHHUKOB BBIIEIATH
MHGOpMAILMIO, KOTOpasl SBJIAETCS HPOTUBOPEYMBON WJIM MOXKET ObITh
HEJI0CTOBEPHOM

1.17

WCIIOJIb30BaTh TPHU BBHIMNOJIHEHUH YYEOHBIX 3a/laHUi HayYHOMOIMYJSPHYIO
auTepaTypy (pusmueckoro coaepikaHus, CIpaBOYHbIE MaTEpUabl, PECYPCHI
cetu HWHrepHer, BianeTy NOpuéMaMu  KOHCIIEKTHPOBAHHUS  TEKCTa,
npeoOpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYT'YIO

1.18

CO3/1aBaTh COOCTBEHHBIC KpaTKHWE MUCHbMEHHBIE M YCTHBIE COOOIICHHS Ha
OCHOBE 2 — 3 UCTOYHUKOB MHGOPMAIMH (HU3HUIECKOTO COJEPIKaHHS, B TOM
qyucie myOauvYHO JeNiaTh KPaTKue COOOMIECHUS O pe3yIbTaTax MPOCKTOB WUITH
y4eOHBIX HCCIEAOBAaHUM, MPU ATOM T'PAMOTHO HCIIOJB30BaTh HM3y4YEHHBIN
MOHSATUWHBIN anmapar Kypca (HU3MKH, COMNPOBOXKIATh BBICTYIUICHHE
Mpe3eHTalueN

1.19

IIpU BbIIIOJHCHUHU y‘Ie6HBIX IIPOCKTOB H HCclIeJOBaHUM pacpeacisiThb
00S3aHHOCTH B rpymme B COOTBETCTBUM C IIOCTABJICHHBIMU 3aJd4aMH,
CJIICINTL 3a BbIIIOJHCHUCM IIJIaHa HeﬁCTBHﬁ, aZICKBATHO OIICHHMBATb
CcOOCTBEHHBIH BKJIaJ B JACATCIIBHOCTD rpYIIIIbI, BBICTPAUBATDb
KOMMYHUKATUBHOC B38.PIMO,I[€I>1CTBH€, YYUTBIBASI MHCHUC OKPYIKAIOMINUX

8 KJIACC

Kon
NpoBepsieMoro
pe3yJbTara

IIpoBepsiemble mpeAMeTHbIE  Pe3yJbTAThl  OCBOCHHSI OCHOBHOI
o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOI'0 00111er0 00pa30BaHMs

1.1

HCIIOJI30BAaTh IOHATHA

1.2

pPas3iinviaTh ABJICHUSA 110 ONMHCAHUIO HX XAPAKTCPHBIX CBOMCTB U Ha OCHOBE
OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (I)I/ISI/I‘-IGCKOG SBJICHHUC




1.3

pacmo3HaBaTh  NPOSBICHHEC  HM3YyYCHHBIX  (PU3UYECKUX  SBJICHUU B
OKPYXKAIIIEeM MHpE, B TOM 4YHclie (PU3UYECKUE SBJIICHUS B TPUPOJIE, TIPH
9TOM TMEPEeBOJUTH MPAKTUYECKYI0 3ajady B y4eOHYIO, BBIJICISTH
CYIIECTBEHHBIC CBOMCTBA (MTPU3HAKK) PU3NICCKUX SIBICHUI

1.4

OTIMCBHIBATh W3YyYCHHBIE CBOWCTBA TN U (DU3UYECKUE SIBJICHHUS, MCIIOJIB3YS
¢u3nvecKrne BeTMYNHBI, IPU OTIMCAHUH MPABWIIBHO TPAKTOBATH (PU3UIECKUI
CMBICJI HWCHOJB3YeMbIX BEJIMYUH, 0003HAUEHUS W EIWHUIBI (PU3UIECKUX
BEIMYMH, HaXOAWTh (POPMYJBI, CBS3BIBAIOIINE JAHHYIO (PHU3UUECKYIO
BEIMYMHY C JPYTUMH BEIWYMHAMH, CTPOUTH TpaduKd HU3YyYCHHBIX
3aBHCUMOCTEH (PU3MUECKIX BEIINYHH

1.5

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SBIEHUS U TPOIECCHI,
WCMOJIb3ysl M3YYCHHBIE  3aKOHbI, TIPU OTOM  JaBaThb  CJOBECHYIO
(hopMyTUPOBKY 3aKOHA ¥ 3aITUCHIBATH €I0 MaTEMAaTUYECKOE BEIPAKCHHUE

1.6

OOBICHATh (DU3MYECKUE TPOILIECCHl W CBOWCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CUTYallMil MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISABISATH
MIPUYMHHO-CIICJICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 | — 2 JIOTMUECKHUX
miaroB ¢ momMompio 1 — 2 u3ydeHHBIX CBOMCTBA (DU3MYECKUX SIBJICHUH,
(hM3UYECKUX 3aKOHA WITH 3aKOHOMEPHOCTH

1.7

pemarb pacu€THble 3adaud B 2 — 3 JEWCTBUSA, HWCMOJb3yd 3aKOHBI U
(dbopmymbl, CBs3BIBarONINE (DU3MYECKHE BEIWYMHBI: HAa OCHOBE aHAlM3a
YCJIOBHUS 3a/laud 3alKMChIBaTh KPAaTKOE YCIOBHE, BBISBISTH HEIOCTATOK
JAHHBIX N1 pelIeHus 3aJadyd, BbIOMpaTh 3aKOHBI W (OPMYIIHI,
HeoOXonuMble nJs1 e€ pelleHHs, MPOBOIUTH pPacdy€Tbl U CPABHUBATH
MOJIy4€HHOE 3HaUeHHEe (PU3NYECKOM BEIMYMHBI C U3BECTHBIMU JAHHBIMU

1.8

pacrno3HaBaTh MPOOJEMbI, KOTOpPbIE MOXHO pELIUTh MPU MOMOIIA
(bu3MYeCKuX METO/OB, HCIOJb3YS ONHCAHWE WCCIEeIOBAHUS, BBIJICISTh
MpoBepsieMOe  MPEANOJOKEeHHE, OLIEHUBATh MPABWIBHOCTh  MOPSAJIKA
MIPOBEJICHUS UCCIIEIOBAHMUSI, JIEJIATh BHIBOIBI

1.9

IPOBOAMTD OIBITHI [0 HAOTIOACHUIO (PU3HUYECKUX SBJICHUM WM (PU3NUECKUX
CBOMCTB Ten: (OpMyIHpOBaTh IMPOBEPSEMbIE MPEINOJIOKEHUS, COOUPAThH
YCTaHOBKY M3 MPEAJIOKEHHOTO O0OpYyIOBaHUS, OMUCHIBATH XOJ OMbBITA U
(hopMyITUpOBaTh BHIBOIbI

1.10

BBITIOJTHATH MPSIMbIE U3MEPEHHUSI C UCIIOJIb30BAHUEM aHAJIOTOBBIX MPHOOPOB
U JATYMKOB (PU3UUYECKUX BEJIWYWH, CPABHUBATh PE3yJbTaThl U3MEPECHHH C
y4€TOM 3aJaHHOM abCOJIFOTHOM MOTPENTHOCTH

1.11

IMPOBOAUTL HUCCICAOBAHHUC 3aBUCHMOCTHU OJTHOM (1)H3H‘l€CKOﬁ BCINYHHBI OT
,HI)YFOI‘/'I C HUCIIOJBb30BaHHUECM IMPSAMBIX HSMCpeHHﬁI IJIAaHUPOBATb
HCCIICAOBAHUC, CO6I/IpaTB YCTAHOBKY HW BBIIIOJIHATE HU3MCEPCHUA, CIICAYS
IMPEIOKCHHOMY IJ1aHy, (bHKCI/IPOBaTB PE3YJIbTAThI HOHy‘leHHOﬁ
3aBUCHMMOCTH B BHUJC Ta6J'II/II_I u Fpa(bI/IKOB, ACJIaTh BBIBOJBI IO PE3yJIbTaTaM
HCCIICA0OBAaHUA

1.12

IMPOBOANUTL KOCBCHHBIC HN3MCPCHUS @mn%cxnx BCJIIMYHMH: IUIAHUPOBATH
N3MCPCHUA, CO6I/IpaTB SKCIICPUMCHTAJILHYIO YCTaHOBKY, CIICAys
npennomeHHoﬁ HHCTPYKIHWH, U BBITUCIIATh 3HAUYCHNUC BCJIMYNHDBI

1.13

coOIIOIaTh TpaBUIIa TEXHUKHA O€30TIACHOCTH MpH paboTe C J1abopaTopHBIM
00opynoBaHuEM

1.14

XapaKTCpPU30BaTh MMPUHOUIIBI JencTBUA N3YyYCHHBIX HpI/IGOpOB n
TCXHHUYCCKHNX YCTpOﬁCTB C 0H0p0171 Ha HUX OMNUCAHUA, UCIIOJIb3YS 3HAHHUA O




CBOMcTBaX  (DM3MYECKMX  SBICHUH W  HEOOXOoauMble  (HU3UUECKUE
3aKOHOMEPHOCTH

1.15

pacrmo3HaBaTb IMPOCTBIC TCXHUYCCKUC yCTpOﬁCTBa U  HU3MCPUTCIIBHBIC
HpI/IGOpBI Imo cCxeMaM MU CXCMATHUYHBIM PHCYHKAM, COCTaBJIATbH CXCMbI
JJIEKTPUYECKUX  LeNed C  TOCJIEAOBAaTEIbHBIM W IapauieIbHbIM
COEIMHEHUEM DJIEMEHTOB, pa3jiMyas yCJIOBHbIE O003HAYEHMsI 3JIEMEHTOB
AJIEKTPUYECKUX LETICH

1.16

IPUBOIUTH TPUMEPHI (HaX0IUTh HH(POPMAIHIO O TIPUMEPAX) MPAKTUIECKOTO
HCIIOJIb30BaHUA (1)I/I3I/I‘-ICCKI/IX 3HAaHUH B HOBCGILHGBHOﬁ KU3HU  JIA
obecrieueHns 6€30MMaCHOCTH MPH 0OpaIeHnH ¢ TPUOOPaMU B TEXHUIECKUMHU
yCTpOMCTBaMH, COXPaHEHUSI 30POBbsI U COOIIOJICHUSI HOPM 3KOJIOTHYECKOTO
MOBEACHUS B OKPYKAIOIIEH cpelie

1.17

OCYILIECTBIISATh MOUCK HH(pOpManuu (U3NUECKOTO COJEp)KaHUS B CETU
HNHTepHeT, Ha OCHOBE UMEKIIHUXCA 3HAHUM M MYyTEM CpPaBHEHUS
JIOTIOTHUTEIbHBIX MCTOUYHUKOB BBIACNATH MHPOPMAIINIO, KOTOpas SIBISIETCA
MIPOTUBOPEYMBOM MM MOXKET ObITh HEJJOCTOBEPHOM

1.18

WCIIOJIb30BaTh MpPH BBINOJHEHUU Y4YEOHBIX 3a/laHUi Hay4qHO-TIOMYJSPHYIO
JUTEPaATypy (PU3NYECKOTO COACPIKAHHS, CIPABOYHBIE MAaTEPHAIBI, PECYPCHI
CETHN I/IHTepHeT; BJIaACTH HpI/IéMaMI/I KOHCIICKTUPOBAHUA TCKCTa,
npeobpazoBaHus HHGOOPMAIH W3 OJTHOW 3HAKOBOW CHCTEMBI B IPYTYIO

1.19

cO31aBaThb COOCTBEHHBIE ITHCHMEHHBIE U KpaTKU€ YCTHEBIC COO6I_HGHI/I5I,
0000mass uMHPOpPMANMIO W3 HECKOIBKUX HCTOYHUKOB (DHU3UUECKOTO
COJIep’KaHHUs, B TOM YHCIIe MyOIMYHO MPENCTaBIATh PE3yabTaThl MPOEKTHOM
WJIM MCCIEA0BATENbCKOM NIEATEIBHOCTH, NMPU 3TOM TPAMOTHO HCIIOJIb30BaTh
W3y4YEHHBI TOHATUMHBIA  ammapaT Kypca (U3MKH, COMPOBOXKIATh
BBICTYIUICHHE MTpe3eHTaIlei

1.20

MPU  BBINOJHEHUH Y4YEOHBIX NPOEKTOB M UCCIEAOBAHUNA (UINYECKUX
MPOLIECCOB  paCHpenensaTh OO0S3aHHOCTH B TPyNIE B COOTBETCTBHUH C
MOCTABJICHHBIMU 3a/1a4aMH, CICAUTH 3a BBIMOJHEHHEM IIaHA JCHCTBHUM U
KOPPEKTUPOBAaTh €ro, aJeKBaTHO OLIEHUBAaTh COOCTBEHHBIN BKIA] B
JeSITeNIbHOCTh TPYIIIbI, BhICTpAaUBaTh KOMMYHUKATHBHOE B3aUMOJICICTBHE,
IPOSBIISis TOTOBHOCTh pa3peniaTb KOH(PIUKTHI

KJIACC

Kon
NpoBepPsiEeMOro
pe3yJabTaTa

IIpoBepsiemble mpeaMeTHbIE Pe3yJabTATHI OCBOEHHUSI OCHOBHOWM
0o0pa3oBaTeJbLHOM MPOrPaMMbl OCHOBHOI'0 001ero 00pa3oBaHus

1.1

HCIT0JIb30BATh N3YYCHHBIC ITIOHATUS

1.2

pas3iinuaTth ABJICHUA IIO OIIMCAHHIO MX XaPAaKTCPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC q)HSH‘ICCKOC SIBJICHUC

1.3

pacro3HaBaTh MPOSIBJICHWE HW3YYEHHBIX  (PU3UYECKHX  SBIECHUH B
OKpY)KaoIlleM MUpe, B TOM uucie (pu3ndeckue SBICHHS B MPHUPOJE, NMPU
9TOM TMEPEeBOJIUTh MPAKTUYECKYI0 3aladyy B Y4eOHYI0, BBIAETSATH
CYIIIECTBEHHBIE CBOICTBA (MTPU3HAKK) (PU3NUECKUX SIBICHUI

1.4

ONMCBIBATL M3YYCHHLIC CBOMCTBA Tell U (l)I/I3I/I"IeCKI/Ie SABJICHUS, UCIIOJIb3Ys
(I)I/I3I/I‘-ICCKI/IG BCJIIMYHHBI, npu OIMMCaHUH IIpaBHUJILHO TPAKTOBATH
(I)PI3PI‘-I€CKPII>1 CMBICJI HUCIIOJIb3YCMbIX BCJIWYHH, 0003HAYCHHUS U CIANHUIIbI
(I)I/I3I/I‘-IGCKI/IX BCJIMYMWH, HAXOIUTh (I)OpMy.IIBI, CBA3BIBAIOIIUEC JTAHHYIO




(GU3NYeCKyI0 BEIMYMHY C JAPYTUMH BEJIWYMHAMH, CTPOHUTH TpaduKu
M3YYEHHBIX 3aBUCUMOCTEH (PU3MYECKUX BETMUUH

1.5

XapaKTepU30BaTh CBOWCTBA TeJ, (PU3UYECKHE SIBICHHUS W IPOIECCHI,
WCMOJIb3ysl M3YYCHHBIE 3aKOHbI, IIpU O3TOM JlaBaThb CJIOBECHYIO
(hOpMyITMPOBKY 3aKOHA M 3aMMCHIBATh €T0 MATEMATHYECKOE BBIPAKCHHE

1.6

OOBSICHATH (PU3MUYECKHE TPOLECCHl W CBOMCTBA TEl, B TOM 4YHCIE U B
KOHTEKCTE CUTyallui NMPAaKTHUKO-OPUEHTUPOBAHHOI'O XapaKTepa: BBIABIIATH
NPUYHHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBsicHeHWe u3 2 — 3
JOTMYECKUX [IaroB ¢ MOMOIIBI0 2 — 3 M3y4YEHHBIX CBOMCTBA (PU3MUYECKHX
SBJICHHUH, (PU3NIECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pemate pacuéTHele 3agauM (omMparomecs Ha cucremMy u3z 2 — 3
YpaBHEHUI), UCIOJIb3YS 3aKOHBI U (POPMYIIbI, CBSI3bIBAIOIINE (PU3NYECKUE
BEJIMYMHBI: HAa OCHOBE aHAIM3a YCJIOBMS 3a/ayd 3allUChiBaTh KpPaTKOE
yCIIOBUE, BBISBJIATH HEAOCTAIOLIUE WIM M30BITOUHBIE JaHHbIE, BHIOMpATh
3aKOHBI U (OPMYIbI, HEOOXOIMMBIE JJISl PEIIEHUs, IPOBOJUTH PACUETHI U
OIICHMBAaTh  PEATUCTUYHOCTh IOJYYEHHOrOo 3HaueHus  (usnueckoi
BEJTMYMHBI

1.8

pacro3HaBaTh TMPOOJIEMBI, KOTOpPBIE MOXHO pEIIUTh TPH  TTOMOIIN
(U3NIECKUX METOJIOB, HCIIONIL3YS OIKMCAHUE WCCIICIOBAHMS, BBIJICIATh
MPOBEpsAEMOe  TIPE/IIOJIOKEHHE,  OICHWBATh  NPABWIBHOCTH  TOPSIKA
MIPOBEJICHHS HCCIICIOBAHMSI, JICNIATh BBIBOJIBI, MHTEPIPETUPOBATH PE3YIIHTATHI
HaOIIOEHUI U OIIBITOB

1.9

MPOBOJIUTH OMNBITBI MO0 HAOMIOJACHWUI0O (DU3MYECKUX SIBICHUH WK
(U3NYECKUX CBOWMCTB TeEN: CaMOCTOSATENBHO COOMpPATh YCTAaHOBKY W3
M30BITOYHOTO Habopa oO0OpYJAOBaHHUsS, OMHUCHIBATH XOJI OMBITA M €ro
pe3yabTaThl, HOPMYITHPOBATH BBIBOIBI

1.10

MPOBOJIUTH TIPH HEOOXOJMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompenesss
CpenHee 3HA4YCHHE U3MEpSIeMOW BeNMMUUHBI ((POKYCHOE pPaCCTOSIHHE
cobuparomed JIMH3bI), OOOCHOBBIBATH BBIOOP crocoba H3MEpEeHUs
(n3mepuTensHOTO TPHbOPa)

1.11

OPOBOAMUTH HCCIENIOBAHUE 3aBUCHMOCTEM (PU3MYECKHX BEIMYUH C
UCIOJIb30BAHUEM TMPSIMBIX HM3MEPEHUN: IUIAaHUPOBATh HCCIIEIO0BAHUE,
CaMOCTOSITEIBHO ~ COOMpaTh  YCTaHOBKY, (DUKCUpPOBATh  PE3YyIbTAThI
MOJIyYEHHOW 3aBUCUMOCTH (U3MYECKHX BEIWYMH B BHJE TabIuIu
rpaduKoB, eaTh BHIBOJBI [0 pe3yJbTaTaM HCCIEAOBAHUS

1.12

IMPOBOANTb KOCBCHHBLIC HU3MCPCHUA (1)I/ISI/IIIGCKI/IX BCIIMYHMH: IINIAHUPOBATH
HU3MCPCHUA, CO6I/IpaTB SKCIICPUMCHTAJIbHYKO YCTAHOBKY U BBIIIOJHATH
U3MCEPCHUsA, CIICAYA HpCHHO)KCHHOﬁ HHCTPYKOHH, BBIYUCIIATH 3HAUCHUC
BCJIIMYMHBI U AHAJIM3UPOBATH IIOJTYYCHHBIC PE3YJIIbTATHI C y‘IéTOM 3aJaHHOM
IOTpCITHOCTH I/ISMCpCHI/Iﬁ

1.13

coOJIrOIaTh MPaBHIa TEXHUKU OE30MMaCHOCTH MpU paboTe ¢ 1abopaTOPHBIM
000pyI0BaHHEM

1.14

pa3in4aTb OCHOBHBIC IIPU3HAKU U3YYCHHBIX (I)I/I3I/I"ICCKI/IX MOJETIeH:
MaTepHrajibHasA TOYKa, a0COJIFOTHO TBépI[OG TCJIO0, TOYEYHBIM HCTOYHHUK
CBCTA4, JIy4, TOHKAas JIMH34a, INIaHCTapHass MOACJIb aTOMAa, HYKJIOHHAast MOJCJIb
ATOMHOTO s/1pa

1.15

XapaKTCpPU30BaTh IIPUHIUITBL JehcTBUA N3YUCHHBIX HpI/I60pOB n
TCXHHUYCCKHNX YCTpOﬁCTB C OHOpOfI Ha UX OIHNCAaHUs, UCIIOJIb3yd 3HAHUA O




CBOMcTBaX  (M3MYECKHX SBICHUH W  HEOOXOOUMbIE  (PU3UUECKUE
3aKOHOMEPHOCTH

1.16

HCIIOJIb30BATh CXCMbI U CXCMATHYHBIC PUCYHKU HU3YUYCHHBIX TCXHHYCCKUX
YCTPOMCTB, U3MEPUTENBHBIX IPUOOPOB U TEXHOJIOTUYECKUX ITPOLIECCOB MIPU
peICHNN y‘-Ie6HO-HpaKTI/I‘I€CKI/IX 3aja4, OIITHYCCKHEC CXEMBbI JJIL
NOCTPOESHHS N300paKEHHI B TUIOCKOM 3€pKaJie ¥ COOMPAIOIIEH JIMH3Ee

1.17

NPUBOJUTH  TpPUMEphl  (HAXOAWTh  WHPOPMAIMIO O  IpUMeEpax)
IPAKTUYECKOTO HCIOJb30BaHUs (U3NYECKUX 3HAHMM B IOBCEIHEBHOMN
KHU3HU I oOecrieueHus: OE30MacHOCTH MpU OOpalieHnu ¢ MpudopamMu U
TEXHUYECKUMH YCTPONCTBAMHU, COXPAHEHHUS 3/I0POBBS I COOIIIOJICHUS HOPM
9KOJIOTMYECKOT0 TIOBEJICHUS B OKPYKaIolleH cpeie

1.18

OCYILIECTBIIATh TMOUCK HH(MOpPMALUU (PU3UUYECKOTO COAECpKAHUS B CETU
WHuTepHer, camocTosITeNsHO (GOPMYIUpPYsl MOMCKOBBIN 3alpoc, HaXOJWUTh
MyTU ONpeAeNeHUs] T0CTOBEPHOCTH IMOJYY€HHON MH(OpMalUd Ha OCHOBE
MMEIOIINXCS 3HAHUW U JOTIOJIHUTENIBHBIX HCTOUHUKOB

1.19

HCII0JIb30BaTh MPH BBIMOJHEHUU Y4YEOHBIX 3a/laHui Hay4YHO-TIOMYJISPHYIO
JUTEPATypy PU3NISCKOTO COJICPIKAHUS, CIIPABOYHBIC MAaTEPHAIIBI, PECYPCHI
CETHN I/IHTepHeT; BJIaACTH HpI/IéMaMI/I KOHCIICKTUPOBAaHUA TCKCTAa,
npeoOpazoBaHus HHOOPMAIH U3 OJHONU 3HAKOBOM CUCTEMBI B IPYT'YIO

1.20

cO31aBaThb CcOOCTBEHHEIE MUCHMEHHBIE U YCTHEIC COO6HIGHI/ISI Ha OCHOBE
nH(popMallUd U3 HECKOJbKUX MCTOYHHUKOB (PHU3UUYECKOrO COJEepKaHus,
MyOJIMYHO MPEACTABISATh PE3yJbTaThl MPOSKTHON WIIM MCCIIEI0BATENbCKON
NEeSTeNbHOCTH, TMpU 3TOM TPaMOTHO  HUCHOJb30BaTh  H3yYCHHBIN
MOHATUMHBIN anmapar U3ydaeMoro pasjena (U3MKH U COMPOBOXKAATH
BBICTYIUICHHE TpE3eHTAIMed ¢ Y46TOM OCOOCHHOCTEH ayauTOpUU
CBEPCTHHUKOB

1.21

MPU  BBINIOJIHEHUN Y4YEOHBIX MPOEKTOB UM HCCIENOBAaHUN (PU3MUECKUX
MPOLIECCOB paclpenessaTh OOS3aHHOCTH B TIpyNIe B COOTBETCTBUU C
MOCTABJICHHBIMU 33/1a4aMH, CJIEIUTh 3a BBIMOJIHEHWEM IUIaHa JCHCTBUI U
KOPPEKTUPOBAaTh €ro, aJeKBaTHO OIICHUBAThb COOCTBEHHBIH BKJIad B
JeSITeNIbHOCTD TPYIIIbI, BHICTPAUBAaTh KOMMYHUKATUBHOE B3aUMOJCHCTBUE,
IPOSBIISi TOTOBHOCTh pa3peniaTb KOH(PIUKTHI




IMPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

7 KVIACC
Kox Kox
IIpoBepsiemble 3J1eMeHTHI COJlePKAHUSA
pasjena | 3JIeMeHTa
®U3UKA U EE POJIb B TIO3HAHWM OKPYXXAIOILIETO MUPA
®usuka — Hayka o mnpupone. SIBimeHus npuponsl. dusmyeckue
1.1 SIBJICHUSA: MEXaHUYECKHE, TEIUIOBbIE, AJIEKTPUYECKHE, MarHUTHBIE,
CBETOBbBIE, 3BYKOBBIE
@usnueckue BeNIUYMHBL.  V3MepeHune  (U3MYECKUX  BEJIUYMH.
1.2 ®wusnueckue npudopsl. IlorpemHocts n3MepeHuit. MexayHapoHast
CUCTEMa €IUHUI]
EcrecTBeHHOHay4YHBI METO] MO3HAHMS: HAOJNIOJIEHUE, MOCTaHOBKA
1 1.3 HAay4yHOTO BOIPOCA, BBIABMKEHHE THUIIOTE3, OHKCHEPUMEHT I10
MIPOBEPKE THIOTE3, 00BSICHEHUE HAOIII01aeMOTO SIBJICHHS
1.4 Onucanne GU3NUECKuX SBICHUM C TOMOIIBIO MOJIeTIen
[IpakTnueckue pabOTHI:
H3mepenue paccTosHMiL.
15 N3mepenune 00bEMa KUIKOCTH U TBEPIOTO TEa.
Onpenenenne pa3MepoB MaJIbIX TEJ.
N3mepenue Temnepatypsl pU MOMOIIH 5KUJIKOCTHOTO TEPMOMETPA U
JaTYMKa TeMIIepaTypbl
ITEPBOHAYAJIBHBIE CBEJIEHMA O CTPOEHMU BEILIECTBA
21 CrpoeHnne BellecTBa: aTOMbl U MOJEKYNIbI, UX pa3Mepbl. OMbITHI,
JIOKa3bIBAIOLINE AUCKPETHOE CTPOCHHE BEIECTBA
29 JIBmxeHue yacTull BemecTBa. CBsi3b CKOPOCTH JIBM)KEHUS 4acTHUI] C
' teMriepatypoil. bpoynosckoe nBmwxkenue, muddysus
2.3 B3aumMopelicTBIe yacTUll BEIECTBA: IPUTSHKEHUE U OTTAJIKUBAHUE
ArperaTHble COCTOSTHMSI BEILECTBAa: CTPOEHUE Ia30B, JKUAKOCTEH M
5 524 TBEPIBIX (KPUCTANIMYECKUX) Tell. B3auMocBsA3bp MeXy CBOWCTBaMU
BEIIECTB B Pa3HbIX AarperaTHbIX COCTOSIHUAX M HX AaTOMHO-
MOJIEKYJISIPHBIM CTPOCHHUEM
2.5 OCcoOEHHOCTH arperaTHbIX COCTOSTHUN BOIbI
[TpakTuyeckue paboOThI:
OneHka nauamerpa aToMa METOJOM ps0B (C HCIOJIb30BaHUEM
26 dhoTtorpadwmii).
' OnbIThl O HAOIIOICHHUIO TEIUIOBOTO PaCLIMPEHHsI I'a30B.
OnbITel MO  OOHApY)KEHUIO JEMCTBUS CHI  MOJIEKYJISIPHOTO
OPUTSKEHUS
JIBIDKEHHME U B3AUMOJIEVICTBUE TEJI
31 Mexannueckoe ABM)KEHHME. PaBHOMEpHOE U HEpPaBHOMEPHOE
JIBUKCHHE
32 Ckopocts. Cpenssisi CKOpPOCTb IPU HEPABHOMEPHOM JBU)KCHMHU.
3 ' Pacu€r nytu ¥ BpeMeHu IBUKEHUS
SBnenne wuHepuuM. 3akOH HHEpUUHU. B3anMozelcTBue Ten Kak
3.3 IpUYMHA HM3MEHEHHsSI CKOPOCTH IBWXKEHMs Tell. Macca kak Mmepa
MHEPTHOCTH Teja
3.4 [InotHOCTH BemecTBa. CBsI3b INIOTHOCTH C KOJMYECTBOM MOJIEKYJ B




eIuHUIEe 00bEMA BELECTBA

3.5

Cuiia KaK XapaKTepUCTHUKa B3aUMOICUCTBUS TEl

3.6

Cuna ynpyroctu u 3akoH ['yka. M3MepeHue cCuiabl ¢ MOMOIIbIO
JMHAMOMeETpa

3.7

HBHCHI/IG TATOTCHUA W CHJIA TSIKCCTH. CI/IJIa TSIOKECTHU Ha I[pyTI/IX
mwradeTax. Bec tena. HeBecomocTh

3.8

Cuna tpenus. TpeHHE CKOIBXKEHUS U TpeHHE MOKOsl. TpeHue B
IIPUPOJE U TEXHUKE

3.9

Cnoxenue cui, HaIIPABJICHHBIX 1o OJHOU IPSIMOM.
PaBHOelicTBYIOIIAS CHIT

3.10

[IpakTnueckue pabOTHI:

OmnpeneneHne CKOPOCTH PABHOMEPHOTO JIBWKCHHUs (IIapuka B
KUAKOCTH, MOJENU DJIEKTPUYECKOTO aBTOMOOWIIS U Tak Jajiee).
Omnpenenenre cpeHe CKOPOCTH CKOJIBbXEHHs Opycka WIM IIapuKa
110 HAKJIOHHOW TtockocTH. OmpeienieHue IIOTHOCTH TBEPIOTO Tena.
OnbITHI, JIEMOHCTPHPYIOIIHE 3aBUCUMOCTb pacTsHKeHUs
(nepopmanmi) TPYKUHBI OT TPUIOKEHHOW CHIBL.  OTBITHI,
JIEMOHCTPHUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJIBKEHHS OT Beca
TeJIa ¥ XapaKTepa COMPHUKACAIOIINXCS IIOBEPXHOCTEH

3.11

®u3nvecKue SBICHUS B IIPUPOJIE: PUMEPBI JIBHXKEHHS C PAITMYHBIMU
CKOPOCTSIMH B YKMBOM M HEXXHMBOW IPUPOJE, EMCTBUE CUIIBI TPEHUS B
IPUPOJE U TEXHUKE

3.12

TexHuyeckne yCTpoucTBa: IMHAMOMETP, MOAIIMITHUKI

JIABJIEHME TBEPJIBIX TEJI, J)KUIKOCTEM 1 TA30B

HaBnenue tBEpHoro Tena. CrocoObl yMEHBLICHUS U YBEIHUYEHUS

4.1
JaBJICHUS
492 JlaBnenne TrTa3za. 3aBUCHMOCTh JIaBJICHHS Tra3a oOT 00BbEMa,
TEeMITepaTyphl
43 [lepenaua naBneHus TBEPABIMU TeJaMH, >KHIKOCTSIMH W Ta3aMHU.
3axoH Ilackamng. [TneBMaTHUecKkre MalTuHEI
44 3aBUCHMOCTD JIaBJICHUS JKUJKOCTH OT TIIyOWHBI. ['mapocTaTudecKkuit
' napajgokc. CooOriaronecs cocysl. [ napapimdeckre MeXxaHu3Mbl
Atmocepa 3emnum u  atmochepHoe  AaBieHue. [IpudmHBI
45 CYILIECTBOBaHUS BO3AYIIHON 000m0uku 3emiu. OnbIT Toppudesim.
' 3aBUCHUMOCTh aTMOC(EPHOTO [aBJIEHHUS OT BBICOTHI HAJl YPOBHEM
MOPS
46 N3mepenue armochepHoro naBneHus. IlpubGopbl mas w3MepeHUs
' aTMOC(hepHOTO JTaBJICHHS
47 JleficTBue KUIKOCTM M Tra3a Ha NOTPYKEHHOE B HUX TeEJO.
BriTankuBaronias (apxuMenioBa) cuiia. 3aKoH Apxumesaa
4.8 [InaBanue ten. Bo3nyxonnaBanue
[IpakTuueckue pabOTHI:
HccnenoBanre 3aBHCMMOCTH Beca Tella B BOAE OT 00BEMA
49 NOTPY’KEHHOW B JKUAKOCTh  4vactu  Tena.  OmnpeneneHue

BBITAJIKUBAIOLIEH CHJIbI, JCUCTBYIOLIEW Ha TEJNO, IMOrPYXKEHHOE B
JKUIKOCTh. [IpoBepka HE3aBUCMMOCTH BBITAIKMBAIOLIEH CHUJIBI,
JEHUCTBYIOUIEH Ha TeJNO B JKUAKOCTH, OT Macchl Tena. OnbIThl,




JEMOHCTPUPYIOIIUE  3aBUCUMOCTh  BBITAJIKUBAIOLIECH  CHJIBL,
NEMCTBYIOLIEN Ha TEJNO B JKUIKOCTH, OT 00bEMa NOTpYXKEHHOU B
YKUJKOCTh YaCTH TeJla U OT IJIOTHOCTHU KUJAKOCTU. KoHCTpynpoBaHue
apeoMeTpa WIM KOHCTPYMPOBAaHHUE JIOJKH U OIpelaeieHue eé
rpy30104bEMHOCTH
410 dusndecKue sIBICHUS B IPUPOJIE: BIUSHUE aTMOCPEPHOTO JaBICHUS
Ha KUBOM OpraHu3M, IJIaBaHUE PHIO
TexHUYeCKHe YCTPOWCTBA: COOOIMAONINECS COCYIbI, YCTPOMCTBO
411 BOJIOTIPOBOJIA, THUAPABIMYECKHI Mpecc, MaHOMETp, Oapomerp,
BBICOTOMED, OPIIHEBON HACOC, APEOMETP
PABOTA, MOIIIHOCTb, DHEPT'UA
5.1 Mexanudeckasi pabora
5.2 MexaHnudeckasi MOIITHOCTh
53 [IpocTeie MexaHU3MBI: pblYar, OJIOK, HAKJIOHHAS IUIOCKOCTb.
[IpaBuito paBHOBECHS pblyara
5.4 [IpumeHeHue npaBuiia paBHOBECHS pblyara K 0JI0Ky
55 «30J510TO€ TIPaBUIIO» MeXaHUKU. KoappuireHT nose3Horo neicTBus
MexaHu3MOB. [IpocThie MEXaHU3MBI B OBITY U TEXHUKE
5.6 [TorenumanbHast SHEPTUM TeNA, MOAHATOrO HaJ 3eMIIEN
5 5.7 Kunernueckas sHeprus
58 [Tonnas MeXaHH4ecKas dHEprus. 3aKoH M3MEHEHUS W COXPaHCHHS
MEXaHUYEeCKOU SHEpruu
[TpakTrueckue pabOTHI:
Omnpenenenre pabOThl CUJIBI TPEHUS MPH PABHOMEPHOM JABM)KEHUU
5.9 TeJa 10 TOPU3OHTAJBLHOW TOBEpPXHOCTH. McciemoBaHue YCIOBUH
paBHOBecusi pbiyara. M3mepenue KIIJ[ HakIOHHON MJIOCKOCTH.
N3ydeHne 3aKkoHa COXpAaHEHUS MEXAHUYECKOW SHEPTHHI
5.10 duznyecKue sIBJICHUS B IPUPOJIE: PhlYaru B Telie YeJoBeKa
511 TexHuueckue yCTpOMCTBA: pblyar, MOJABWKHBIA M HEMOJBUKHBIN
0JIOKU, HAKJIOHHAS TNIOCKOCTb, TPOCThIE MEXaHU3MBbI B OBITY
KJIACC
Kon Konx
pasiera | anemenTa IIpoBepsiemMble 3JIeMEHTHI COAEPKAHUS
TEITUJIOBBIE SABJIEHU A
OcCHOBHBIE  TOJIOKEHUS  MOJICKYJISIPHO-KHUHETHYECKOH  TEOpHUH
6.1 CTpoeHusi BemecTBa. Macca u pa3Mepbl Mosiekyl.  OTbITHI,
MOATBEPIK IAIOLITUE OCHOBHBIE TMOJIOKEHUS
MOJIEKYJIIPHOKMHETHYECKON TEOPUHU
5 6.2 Mopenu TBEPAOTO, KHUJIKOTO U ra3000pa3HOTO COCTOSHUI BellecTBa.
Kpucrannuueckue u amopdHsie Tena
6.3 O6L;1CHeHI/Ee CBOMCTB T'a30B, )KI/II[KOCTCE/'I 1 TBEPIBIX TEJ HAa OCHOBE
MOJIOKEHUN MOJIEKYJISIPHOKUHETUYECKOW TEOPUH
6.4 CMauuBaHue U KanWIISIPHbIC SIBJICHUS
6.5 TennoBoe pacuIMpeHne U cKaTtue
6.6 Temnepatypa. CBsi3b TeMmIepaTypbl CO CKOPOCTBIO TEILIOBOTO




IBIKEHUS YaCTUI]

Buytpennss sueprus. CrnocoObl M3MEHEHUS] BHYTPEHHEH >HEpruu:

6.7 TEIUIoNepeiadya U CoOBepIIeHNE paboThI

6.8 Bunel Tenonepenayn: TEMIONPOBOIHOCTh, KOHBEKIMS, U3IyYE€HUE

6.9 KonunuectBo TemnoTsl. Y aenbHas TEI0EMKOCTh BELLIECTBA

6.10 TeriooOMeH U TEMJIOBOE paBHOBECUE. YpaBHEHHE TEIJIOBOIO
OanaHca

6.11 [InaBneHue u oTBEpJEBaHUE KPUCTAIIMYECKUX BELIECTB. Y IEIbHAs
TEIUIOTA TJIABJICHUS
[TapooOpazoBanue u kouaeHcanus. Mcnapenne. Kunenue. Y nenpHast

6.12 TETUIOTa Tapo0Opa30BaHus. 3aBUCHMOCTh TEMIIEPATYPHl KUTICHHUS OT
aTMOC(hEpHOTO JTaBJICHUS

6.13 Bnaxxaocts Bo3myxa

6.14 DHeprus TOIIMBA. Y IeibHAasl TEIJI0Ta CTOPAHUS

6.15 [lpunnunsr  pabotel  TemioBblx aBurareneit  KIIJ[ temnmosoro
nuraress. TenaoBble ABUraTeN! U 3alIUTa OKPYKAIOIIEH CpeJibl

6.16 3aKOH COXpaHEeHHMsI U IPEBPALIEHHS] SHEPTUHU B TEIUIOBBIX MpOIleccax
[IpakTnueckue pabOTHI:

OnpIThl 1O  OOHApY)KEHUIO  JEMCTBHS CHUJI  MOJEKYJISIPHOTO
MPUTSKEHUSL.

OnpIThl TO BBIPAIIMBAHUIO KPHUCTAJUIOB MOBAapPEHHON COJMM WM
caxapa.

OmnbIThl IO HAOIIOAECHUIO TEIUIOBOTO PACIIMPEHUS Ia30B, KUAKOCTEH
Y TBEPJIBIX TET.

Omnpenenenue AaBIeHUs BO3yXa B OaNIOHE MINPHLIA.

OneIThI, AEMOHCTPUPYIOIIME 3aBUCUMOCTD JABICHHS BO3yXa OT €ro
00BbEMa 1 HarpeBaHUs UM OXJIAXKACHUS.

6.17 IIpoBepka ruIOTE3bl JMHEHHOM 3aBUCUMOCTU JUIMHBI CTOJIOMKA
AKHUJIKOCTH B TEPMOMETPUYECKOM TPYOKe OT TeMIIepaTyphl.
HaGnronenue m3aMeHeHMs] BHYTPEHHEH SHEpruM Tela B pe3yibTare
TEeIuIonepeaun U paboThl BHEIIHUX CHJI.

HccnenoBaHue sABICHUS TEIJIOOOMEHA NPH CMEIIMBAHUM XOJOJHON U
ropsiyeii BOJIbI.

OnpeneneHne KOJIMYECTBA TEIUIOTHI, IIOJYYEHHOTO BOJOW IIpU
TEII00OMEHE C HarpeThIM METAITIMYECKUM LIUIUHAPOM.
Omnpenenenne yaenbHON TEIVIOEMKOCTH BELLIECTBA.

Hccnenosanue npoiecca ncnapeHusl.

Omnpenenenne OTHOCUTENIBHOM BIAKHOCTH BO3yXa.

Omnpenenenne yaenbHON TEIUIOTHI IUIABJICHUS JIbJA.

dusnyeckue SBICHHUS B INPUPOJE: INOBEPXHOCTHOE HATSHDKEHHE U

6.18 KallWJUIApHBIE  SIBJIGHUS B IPUPOJAE, KPUCTAUIBI B IPHUPOAE,
n3nydenue CounHla, 3aMmep3aHue BOJOEMOB, MOpCKHE Opu3HbI;
o0pa3oBaHue poChl, TYMaHa, HHEs, CHera.

TexHudyeckne yCTpONCTBA: KalMJUIAPBI, IMPUMEPBI HCIOJIB30BAHUS

6.19 KPUCTAJUIOB, JKUJKOCTHBIM TEPMOMETpP, JaT4UK TEMIIEpPaTypBl,

TECPMOC, CUCTEMA OTOIUICHUA JOMOB, THUTPOMCTPBI, ICUXPOMETDP,
rnapoBasd Typ61/1Ha, ABUTATCJIb BHYTPCHHCTO CrOpaHus.

OJIEKTPUYECKUE 1 MATHUTHBIE ABJIEHUA




7.1

Onexrpuzanus Ten. J[Ba poaa 3IEKTPUYECKHX 3apsiI0B

BzaumopeiictBue 3apsukeHHbIX Tell. 3akoH KyrnoHa (3aBUCUMOCTh CHJIBI

7.2 B3aUMOJICUCTBUSL  3apsDKEHHBIX Tel OT BEIMYMHBI 3apsoB U
PACCTOSTHUSI MEXK/Ty TeJIaMH)
Onekrpuueckoe rmnose. HanpsEHHOCTh 3IEKTPUYECKOTO  IOJISL.

7.3 [IpuHuMn cynepno3uuuu 3JIEKTPUUECKUX IMOJIeH (Ha KaueCTBEHHOM
YPOBHE)

74 Hocutenu snexkrpudeckux 3apsa0B. DIEMEHTapHbIN 3JEKTPUUECKUN
3apsn. Ctpoenue aroma. [IpoBOJHUKY U TUAIIEKTPUKU

7.5 3aK0oH COXpaHEHUs AMEKTPUIECKOTO 3apsiaa

76 DONEeKTpUUECKUN TOK. YCIOBUS CYIIECTBOBAHUS D3JIEKTPUUECKOTO
TOKa. VICTOUHMKH MMOCTOSIHHOTO TOKa

77 JlelcTBUSL ~ DIEKTPUUECKOrOo  ToKa  (TEIIoBOE,  XHMHYECKOE,
MarHuTHOE). DJIEKTPUUECKUN TOK B JKUJIKOCTSIX U Ta3ax

7.8 Onekrpuueckas 1enb. Cuia Toka. NeKTpUYECKOe HAMIPSKEHHE

7.9 ConpoTuBieHHe MPOBOJHUKA. Y IEIbHOE CONPOTUBJICHHE BEIECTBA

7.10 3axon OMa 1 ygacTka 1enu

7.11 [TocnenoBarenbHOE U ApAIIETHHOE COSAMHEHNE MIPOBOTHUKOB

7.12 PaboTa 1 MOIITHOCTH AJIEKTpUUECKOTO ToKa. 3akoH [[xoymst — Jlenna

713 DNeKTpUUYeCKrue LEeNU U MOTPEOUTENH SIEKTPUUYECKOW SHEPrHH B
ob1Ty. KopoTkoe 3aMbikaHue

7.14 [TocTostHHBIE MarHUTEL. B3auMonelicTBrE IOCTOIHHBIX MAarHUTOB

715 MarnuTtHoe mone. MarHutHoe mnoje 3eMiIM M €ro 3HAadeHue s
JKW3HU Ha 3emMiie

716 OnbiT  Opcrena. MarHuTtHoe TOJ€  AJIEKTPUYECKOTO  TOKA.
[TprMeHeHne AIeKTPOMAarHuTOB B TEXHUKE
JleiicTBME ~ MarHUTHOTO  TOJIi HAa  MPOBOJHHUK C  TOKOM.

7.17 DNeKTpOoABUTATEND MIOCTOSIHHOTO TOKa. Hcnons3oBanue
AJIEKTPOABUTaTEeNe B TEXHUUECKUX YCTPONUCTBAX U HA TPAHCIIOPTE

718 OnbiTel Dapanes. SIBieHUe >MeKTpOMarHuTHON uHaAykuu. [IpaBuio
Jlenna

719 Onekrporeneparop. CrnocoObl MOTYyYEHHS IEKTPUUECKONW SHEPTHH.
DIEKTPOCTAHIIUU Ha BOSOOHOBIISIEMBIX HICTOYHHKAX YHEPTUH
[IpakTuueckue pabOTHI:
OnpITel 1O HAONIONEHUIO SJIEKTPU3AIMHU Tell WHAYKUHUEH U MpHU
COTPUKOCHOBEHHH.
HccnenoBanue NeMCTBUS AJIEKTPUYECKOTO TOJISI HA MPOBOJHUKU U
JDIIEKTPUKY.
Co6opka M mpoBepka palbOThl MEKTPUUYECKONW WENHU MOCTOSHHOTO

720 TOKA.

I/I3MepeHI/Ie " pEryJImpoBaHUC CUJIbI TOKA.

I/I3MepeHI/Ie U PpEryIupOBaAHUC HAIIPSIKCHUA.

HccnegoBanue 3aBUCUMOCTH CHIIBI TOKa, HAyHIero 4epe3 pe3ucrtop,
OT COIIPOTUBJICHHUA PE3UCTOPA U HAIIPSLKCHUS Ha PE3UCTOPEC.

OHBITLI, ACMOHCTPHUPYIOIITUEC 3aBUCUMOCTb SJICKTPUUICCKOTO
CONPOTHUBJICHUA MPOBOAHUKA OT €r0 JIMHBI, IUIOINAAU MOIICPCUYHOTO
CCUCHUS U MaTCpHraJia.




IIpoBepka npaBuia CII0KEHUS HANPSDKEHUN IIPU MOCIEA0BATEIEHOM
COCAMHEHUU JIBYX pe3ucTopoB. IIpoBepka mpaBmiia [uisi CHIIBI TOKa
IpY TapaJljIelbHOM COEIMHEHUH pe3ucTopoB. OnpeneneHue padoThI
AJIEKTPUYECKOr0 TOKA, HAyIIero depe3 pesucrop. OnpeneneHue
MOIIIHOCTH JIEKTPUYECKOTO TOKA, BBIICIIEMOM Ha PE3UCTOpE.
HccenenoBanue 3aBUCMMOCTH CHJIBI TOKA, HIYIEr0 4epes3 JaMIIOuKy,
oT HampsbkeHuss Ha Hel. Ompenenenune KIIJ[ nHarpeBatens.
HccnenoBanue  MAarHUTHOTO — B3aMMOJCWMCTBUSL — ITOCTOSIHHBIX
MarHuToB. /3ydeHne MarHMTHOIO IOJIS IOCTOSIHHBIX MarHUTOB IIpU
ux oObemuHeHun u  pazneneHud. ccnemoBanue — AeMcCTBUS
JNIEKTPUYECKOTO  TOKAa HAa  MAarHUTHYIO  CcTpenky.  OmbIThI,
JEMOHCTPUPYIOLIUE 3aBUCUMOCTh CHJIBI B3aMMOJICHCTBHS KaTYIIKH C
TOKOM M MarHuTa OT CHWJIbI TOKa M HaIpaBJICHMS TOKA B KATYIIKE.
N3yuenne NeHCTBHS MarHUTHOTO TOJS HA IHPOBOJHHUK C TOKOM.
KonctpynpoBanne u  u3ydeHHe pabOThl  AJIEKTPOJABHUIaTENs.
Wamepenue KIIJ] snexrponBurarenbHoil ycTaHOBKH. OTBITHI 1O
HCCJIEI0BAHUIO SIBJICHUS JIEKTPOMArHUTHON WHIYKIUU:
HCCIe0BaHue W3MEHEHUHN 3HAYEHHUS u HaIpaBJICHUs
WHJIYKIIMOHHOTO TOKa

dusznyeckue SBJICHUSA B npupoac: OJICKTPUUYCCKUE SBJIICHHA B
aTMOC(i)epe, OJICKTPUYECTBO JKUBBIX OPraHM3MOB, MArHMTHOC IIOJIC

[ 3emun, Aperd TOJIOCOB, PO MArHUTHOTO TOJS JUIsSl KU3HHW Ha
3emuie, MOJSIPHOE CUSIHUE
TexHuueckue yCTpPOUCTBA: SJEKTPOCKOI, aMIEPMETP, BOJIBTMETP,
peocTar, CUETUMK DICKTPUIECKON IHEPTHH, AIEKTPOOCBETUTEILHBIC
7.22 IpUOOPHI, HarpeBaTe/IbHbIC ANEKTPOTIPUOOPHI (mpumepsl),
ANIEKTPHUYECKHE MPeIOXPaHUTEIH, AIIEKTPOMArHUT,
AJIEKTPOIBUTATEIb TIOCTOSIHHOTO TOKA, TEHEPATOP MOCTOSIHHOTO TOKA
9 KJIACC
Kon Kon
pasiena | snementa [IpoBepsieMbIe AIIEMEHTHI COJICPKAHHS
MEXAHUWYECKUE ABJIEHU A
8.1 MexaHnueckoe qBrkeHue. MarepuanbHas Touka. Cucrema oTcuéra
8.2 OTHOCHUTEIHHOCTh MEXaHUYECKOTO JIBHKEHUS
8.3 PaBHOMEpHOE NPSMOJIMHEHHOE JIBIKCHHE
8.4 HepaBHomepHoe  mpsimonuHeitHoe — aBuxkeHue. CpeaHsist |
MT'HOBEHHAsI CKOPOCTh TeJia IPH HEPABHOMEPHOM JIBUKCHUU
8.5 Yckopenne. PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE TBUYKCHUE
8 8.6 CBoOonHoe nmagenue. OnbIThl [ ammes
PaBHOMepHOe nBHXeHHME N0 OKpyxHOocTH. [lepuox u yactoTa
8.7 oOpamienus. JluneitHas u yriaoBast ckopocTH. LleHTpocTpemuTensHoe
YCKOpEHue
8.8 [IepseIii 3akoH HproTOHA
8.9 Bropoii 3akoH HeroToHa
8.10 Tperuii 3akoH HploToHa
8.11 [IpuHIMI cynepno3uuy CUIl
8.12 Cuna ynpyrocru. 3akoH ['yka




Cuna TpeHus: cuia TPEHUs CKOJIbKEHHUS, CHJIa TPEHUS NIOKOs, Apyrue

8.13
BUJIBI TPEHHUS
8.14 Cuna TsSOHKECTH M 3aKOH BCEMHPHOTO TATOTEHHUS. YCKOpEHHe
' cBOOOTHOTO Ta/ICHUS
815 JBwxenne mnanet Bokpyr Cosnia. [lepBas kocMuueckasi CKOpOCTb.
HesecomocTs 1 nieperpysku
8.16 PaBHOBecue MaTepuanbHOi TOUKU. AOCOJIFOTHO TBEPJOE TENIO
817 PaBHOBecue TBEpHOro Tena C 3aKPEIUIEHHOM OCBIO BpalICHUS.
MowmenT cunsl. LleHTp TsKecTH
8.18 Nmnynsc Tena. U3menenne nMirysbea. MIMnynsce cuisl
8.19 3aKOH COXpaHEHUsI UMITYJIbCa
8.20 PeakTuBHOE ABMKEHNE
8.21 Mexanudeckasi paboTa U MOIITHOCTh
8.22 Pabota cun TskecTH, ynpyroctu, TpeHus. CBsi3b SJHEPTUU U pabOThI
8.23 [MoTenmmaneHas SHEprUsi Teja, MNOTHATOTO HaJ TTOBEPXHOCTHIO
' 3emin
8.24 [ToTeHnmanpHas Y3HEPIrUs CKATON MPYKUHbI
8.25 Kunernueckas sneprusi. Teopema 0 KHHETUYECKOM SHEPTUU
8.26 3aKOH COXpaHEHUsI MEXaHHYECKOW YHEPTUU
[IpakTnueckue pabOTHI:
OnpeneneHne CpemHEH CKOPOCTH CKOJIBKEGHUS Opycka Wi
JBIDKEHUS 1IapuKa @0 HAKIOHHOM IuiockocTH. OrmpeneneHue
YCKOPEHHUs Tesla IPU PaBHOYCKOPEHHOM JIBU)KEHUM 0 HAKIOHHOMN
IUIOCKOCTH.
HccnenoBanne  3aBUCUMOCTM ~ IYTM  OT  BPEMEHH  IIpH
PaBHOYCKOPEHHOM JIBM)KEHUU 0€3 HauyaJIbHOM CKOPOCTH.
ITpoBepka rumoTesbl: €ciy NPU PaBHOYCKOPEHHOM JABMXEHMM Oe3
8.27 HAyaJIbHON CKOPOCTH ITyTH OTHOCATCS KaK Psii HEUETHBIX YHCEIN, TO
COOTBETCTBYIOLIUE MPOMEKYTKH BPEMEHH O/IMHAKOBBI.
HccnenoBaHue 3aBUCHUMOCTU CHJIBI TPEHMsI CKOJIBKEHHUS OT CHJIBI
HOpMalibHOTO jAaBieHus. OmpezaeneHune Ko3(uUIMEHTa TpeHUs
ckosibxkeHus. OmpeneneHue KECTKOCTH NpyxHHbL. OnpenencHue
paboThl CHJIBI TPEHUS IpPU PABHOMEPHOM [BIKEHUHM Tejla 10
TOPU30HTAIBHOW — TOBepxHOcTH. OmnpeneneHue padOTbl  CHUJIBI
YIPYrOCTH IPHU NMOABEME TPy3a € UCHOJIB30BAaHUEM HEIOJIBUKHOTO U
HOJIBUYKHOTO OJIOKOB
dusnyeckue SBICHUSA B MPHUPOJE: MPUIMBBI U OTJIMBBI, JBMXKEHHE
8.28 wiaHeT CoOJHEYHOW CUCTEMbl, PEaKTHBHOE JIBUKEHHME IKUBBIX
OpPraHu3MOB
8.29 TexHuueckue yCTpOWCTBA: CIUJAOMETp, JaTUYUKU TOJO0XKEHUs,
PACCTOSIHUS U YCKOPEHHMSI, PAKETHI
MEXAHUWYECKHWE KOJIEBAHIM S 11 BOJIHBI
91 KonebarenbHoe nBuxenue. OCHOBHBIE XapaKTEPUCTUKU KOJIeOaHUIL:
Hepuo/i, 4aCTOTa, aMILTUTYIa
972 MareMaTnueckuii ¥ NPY>KUHHBIA MasgTHUKU. [IpeBpamienue sHepruu
' IpY K0JIeOATEIbHOM JIBUKEHUHU
9.3 3aryxaromue Kosebanus. Beinyx1eHHbIe Kojebanus. Pezonanc




9.4

Mexanunueckue BOJIHBI. CsoiicTBa MEXaHUYECKUX BOJIH.
[IpononbHbIE W TIONIEpEYHbIE BOJHBL. JlJIMHA BOJHBI U CKOPOCTH €€
pacupocTpaHeHus. MexaHudeckue BOJIHBI B TBEPIAOM  Tele,
CEelCMUYECKHE BOIHEI

9.5

3ByK. 'poMKOCTB 1 BbIcOTa 3BYyKa. OTpakeHHE 3ByKa

9.6

Wudpa3Byk u ynpTpa3sByk

9.7

[IpakTnueckue pabOThI:

Onpenenenre 4acToTel U IepHoJa KoJIeOaHMM MaTeMaTH4eCKOIro
MasiTHUKA.

Onpenenenre YacToTbl M Mepuoja KoJieOaHUW IPYKUHHOTO
MasiTHUKa

UccnenoBanue 3aBHCUMOCTH TIEPHOJAa KOJIEOAHWHN TOJIBEIICHHOTO K
HUTH Ipy3a OT JAJIUHBI HUTU. VccnenoBaHne 3aBUCUMOCTH TEpHOa
Koje0aHul MNpYKUHHOTO MasTHHKA OT Macchl TIpy3a. [IpoBepka
HE3aBHCUMOCTH Teprojia KojebaHul rpysa, MOJIBEIIEHHOTO K HUTH,
OT Macchl Ipy3a U XKECTKOCTH NpYyXKuHBL. M3MepeHue yckopeHus
CBOOOIHOTO IMaIECHNA

9.8

®u3nYeCKue SIBICHUS B MPUPOJIE: BOCIPUATHE 3BYKOB >KMBOTHBIMU,
3EMJIETPSICEHUE, CEUCMUYECKHUE BOJIHBI, IyHAMH, 3XO

9.9

TexHuueckne ycTpoHCTBa: 3XOJIOT, UCHOJIb30BAHUE YIbTPa3ByKa B
OBITY U TEXHHUKE

OJIEKTPOMAT'HUTHOE T10OJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

DJIEKTPOMAarHuTHOE ToJie. DJEKTPOMAarHuTHbIE BOJHBL (CBOMCTBA

10.1 AJIEKTPOMArHUTHBIX BOJIH

10.2 [Ixayia 371€KTPOMArHUTHBIX BOJIH

103 SHGFTPOMaFHI/ITHaH npupoaa ceera. CkoOpocTh cBeTa. BoJsiHOBBIE
CBOJCTBA CBETa

10 [IpakTudeckue pabOTHI:

10.4 M3yueHne CBOWCTB 3JCKTPOMArHHTHBIX BOJH C  I[OMOIIBIO
MOOMIBHOTO TeledoHa

10.5 dwusndeckue SBJICHUS B TPUPOJC: OHOJIOTHYECKOE JICHCTBHE
BUMMOTO, YIbTPA(hHUOIETOBOTO U PEHTTE€HOBCKOTO H3JIyYCHHUN

106 TeXHquCKI/Ee YCTPOMCTBA: MCIIOJIb30BAaHHUE DJICKTPOMATHUTHBIX BOJTH
JUIsS COTOBOM CBSI3U

CBETOBBIE SBJIEHUA

11.1 JlygeBast mosiensb cBeTa. VIcTOUHUKHU cBeTa

11.2 [IpsiMonmHEHOE pacIPOCTPAHCHHUE CBETA

11.3 Otpaxxenue cBeta. [1n0ckoe 3epkano. 3akoH OTpaskeHHUs CBETa

114 IIpenomnenne cBeta. 3akoH mpenomsieHus cBera. IlomHoe

1 BHYTpEHHEE OTpaKeHUE CBETa

115 JInnza. Xop jiyuel B IMH3€E

11.6 Ontuyeckas cucteMa ¢oroannapara, MUKPOCKOIA U TeJIECKOIa

11.7 I'na3 kak ontuyeckas cucreMa. bIn3opykocTh U AadbHO30PKOCTh

118 Paznoxenue Oenoro cBera B crektp. OnbiTel HetoToHa. CrnoxxeHnue
CIEKTpPaJIbHBIX 1IBETOB. Jlucnepcus cBeta

11.9 [IpakTuyeckue paboThI:




HccnenoBanue 3aBUCMMOCTH yIla OTPaXXEHHUsS] CBETOBOTO Jiyya OT
yria mnajaeHusl.
W3yuenne xapakTepUCTHUK HW300paKE€HUS MpeaMeTa B IUIOCKOM
3epKaje.
HccnenoBanue 3aBUCMMOCTH yIJia MPEJIOMIIEHHSI CBETOBOTO Jiyda OT
yria MaJeHusl Ha TPaHuLIe «BO3AYX — CTEKIIO».
[Toydenune n300pakeHMI ¢ TOMOIIHIO COOMPAIOIICH JIMH3HI.
Omnpenenenne (OKYCHOTO pAacCTOSIHUS W ONTHYECKOW  CHIIBI
COOMPAIOIIEH JIMH3HI.
OMnBITHL IO PA3JIOKEHHUIO OEJIOTO CBETA B CIIEKTP.
OnbITEI TIO BOCIPHUSATHIO I[BETA MPEIMETOB NPH WX HAOIIOACHUHU
yepes3 1IBETOBbIE (PUIILTPHI
®duznueckue sBieHUs B npupoje: 3atMenust ConHua u JIyHbl, 1BeTa

11.10 TN, ONTHYECKHUE sIBIEHHUS B aTMmocdepe (uBer Heba, pedpakuus,
paayra, MUpax)

11.11 TexHuueckue  yCTpOWCTBA: OYKM, TMEpUCKON, ¢oToammapar,
ONITHYECKUE CBETOBOJIBI

KBAHTOBBIE SABJIEHU A

121 Onpiter Pezepdopaa u mmanerapHas Mojenb atoma. Mojenbp aToMa
bopa

12.2 Hcnyckanne u morionieHue cBera aroMoM. KBaHThl. JInHeidarsie
CIIEKTPBI

12.3 PanmnoaktuBHOCTH. Anb(a, 6eTa- u raMma-u3aIydeHUs

124 Ctpoenue artomHoro siapa. HykiioHHass mojelnb aTOMHOIO sjpa.
N3otonbl

12.5 PannoaktuBHbIe peBpanieHus. [lepuon moypacmamga aTOMHBIX 1P

126 SnepHble peaknuu. 3aKOHBl COXPAHEHHS 3apsI0OBOIO U MacCOBOIO
yuceln

12.7 OHeprus CBsI3U aTOMHBIX sifiep. CBsI3b MacChl U SHEPTUU

12 128 PeilKI_II/II/I cuHTe3a U aeneHus snaep. Vcroununku sneprum CosiHIA U

3BE3]1

129 Snepnas sHepreruka. JlelicTBUE pagMOaKTUBHBIX H3JYYCHUH Ha
JKUBbIE€ OPTraHU3MBbl
[IpakTuueckue pabOTHI:
Habntoienne CruiomHbIX U IMHEWYAThIX CIIEKTPOB U3ITYUYCHUS.

12.10 HccnenoBanne  TPEeKOB: HM3MEPEHHE OHEPTMM  YAaCTHIBI  TI0
TOpMO3HOMY TIyTH (TI0 hoTOrpadusim).
W3mepenue pagnoakTuBHOroO (poHa
®u3nyeckue SBICHHUS B MPUPOJE: €CTECTBEHHBIM PaAHMOAKTUBHBIN

1211 ¢oH, KOCMUYECKHE JIY4H, PajMOAKTUBHOE W3IydeHHE MPUPOIHBIX
MUHEpAJIOB, JEHCTBUE pPAJIMOAKTUBHBIX H3IYyYEHUH HA OPraHu3M
YyeJloBeKa

1212 TexHuueckue  yCTpOWCTBA:  CHEKTPOCKON,  WMHIUBUIYAJIbHBIN
JI03UMETp, KaMmepa Busibcona




INPOBEPAEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUSA K PE3YJIbTATAM
OCBOEHHS OCHOBHOM OBPA3OBATEJBLHON ITIPOIT'PAMMBI OCHOBHOT' O

OBLIEI'O OBPA3OBAHUA

Kox
NMpoBepPsieMOro
TpeOOBaHUs

IIpoBepsiemble TpeGOBaHHS K TNPeIMETHBIM pe3yJjbTaTamM 0a30BOro
YPOBHSI OCBO€HHSI OCHOBHOI 00pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOT'0
o0miero oopazopanus Ha ocHoBe PI'OC

[Tonumanue posn GpU3NKU B HAydHOW KapTHHE MUPA; CHOPMHUPOBAHHOCTH
0a30BbIX TIPEACTABJICHUM O 3aKOHOMEPHOW CBSI3M M IIO3HABAEMOCTH
SBJICHUA  TPUPOABI, O  POJIM  OKCIEpPHUMEHTa B  (QU3HKE, O
CUCTEeMOOOpa3yromieid poau (GU3UKA B PAa3BUTHH ©CTECTBEHHBIX HAayK,
TEXHUKUA U TEXHOJIOTUH, 00 IBOIIONNU (PU3HUECKUX 3HAHUN M UX POJIU B
LIETTOCTHOM €CTECTBEHHOHAYYHOW KapTHHE MHPA, O BKJIAJEC POCCHICKUX U
3apyOeKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, OOBICHEHHE MPOIIECCOB
OKPYXAIOIIETr0 MUPA, PA3BUTHE TEXHUKH M TEXHOJIOTHI

3HaHUs O BHUJAX MaTepuH (BEIIECTBO M MOJIE), O JIBMKEHHM Kak criocode
CYLIECTBOBaHUS MaTepuH, 00 aTOMHO-MOJIEKYISIPHON TEOpUU CTPOCHHUS
BEIECTBA, O (PU3UYECKON CYIIHOCTH SIBJICHUU NMPHUPOAbI (MEXaHUYECKHUX,
TEIUIOBBIX, 3JIEKTPOMAarHUTHBIX U KBAHTOBBIX); YMEHUE Pa3IN4aTh SIBICHUS
[0 ONHMCAHMIO WX XapaKTepHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIIUX JlTaHHOE (pU3MUecKoe SBJICHHE; YMEHUE pacro3HaBaTh
MPOSIBJICHUE H3YYEHHBIX (PU3MYECKHX SBIEHUH B OKpYXAIOIIEM MUpE,
BBIJIEJISIS UX CYILIECTBEHHBIE CBOMCTBA (MIPU3HAKH)

Bnagenue ocHoBamMM MOHSATHMHOIO amnmapata ¥ CHMBOJMYECKOIO S3bIKa
(UMK M HCMONb30BaHME MX JJIs PElIeHUs y4eOHbIX 3a/ady; yMEHHue
XapaKTepH30BaTh CBOMCTBAa TeJd, (U3UYECKHE SBJICHHUS M MPOLECCHI,
MCToJb3ys GyHIaMEHTAJIbHbBIE H SMIIUPHUUECKHE 3aKOHbI

VYMeHnne omnmuchIBaTh HN3Y4YCHHEBIC CBOMCTBA TE€I H (1)1/131/1qu1<1/16 SIBJICHHSA,
HCII0JIb3Ys (bI/ISI/I‘IeCKI/IC BCJIIMYHUHBI

Bnagenue ocHOBaMM METOJIOB HAyYHOTO MO3HAHUA C YUETOM COONIOICHUS
paBuJI 6€30MacHOro Tpyaa: HabIoaeHHe PU3NYECKUX SBICHUI:

YMEHHE CaMOCTOSITEIbHO COOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY W3
JAHHOTO Habopa 000pYAOBAaHUS [0 UHCTPYKIUH, ONMUCHIBATH XOJI OIbITA U
3aMMChIBaTh €r0 pe3yNbTaThl, HOPMYIUPOBATH BHIBOIBL;

IPOBEJCHUE MPSAMBIX U KOCBEHHBIX HM3MEPEHUU (DU3MUECKUX BEIMYHH:
YyMEHHE  IUIAaHHpPOBaTh  M3MEPEHHUs,  CaMOCTOATEIbHO  CcOOMpaTh
IKCIEPUMEHTAJIbHYI0 YCTAHOBKY IO HMHCTPYKUWHU, BBIYHCIATH 3HAUCHUE
BEJIMYMHBI U aHAIM3UPOBATh MOJYyYEHHBIC PE3YyNbTaThl ¢ YYETOM 3aJaHHOM
MOTPEIIHOCTH PE3YIbTATOB U3MEPEHUN;

IIPOBEJICHHE HECJIOXKHBIX AKCIEPUMEHTATbHBIX UCCJICJIOBAHMIA;
CaMOCTOSITENIBHO COOMpaTh AKCIEPUMEHTAIbHYI0 YCTAHOBKY U MPOBOJUTH
VICCIIEJIOBAHKUE M0 MHCTPYKLUH, NPEACTABIIATH MOJyYEHHBIE 3aBUCUMOCTH
¢u3nyeckux BEJIWYMH B BHJE Tabaul M TpauKOB, YUUTHIBATH
NOTPEIIHOCTH, AEJIaTh BBIBOJBI IO PE3yJIbTaTaM MCCIEAOBAHHUS

ITonnMaHue XapaKTepHBIX CBOWCTB (pU3MUYECKMX MoOAeiel (MaTepuaibHas
TOUKa, a0COIOTHO TBEPOE TENO, MOJEIU CTPOCHHUS ra3oB, XKUIKOCTEH U
TBEPJBIX TeN, IUIaHeTapHas MOJeNIb aTOMa, HYKJIOHHAs MOJEIb aTOMHOIO
S7ipa) ¥ YMEHUE IPUMEHATh UX sl 00bsCHEHHs (PU3NYECKUX MTPOLIECCOB

YMenue oObICHATD (I)I/I3I/I‘-ICCKI/IC MponecChul 1 CBOICTBa TCJI, B TOM 4YHUCJIC U
B KOHTCKCTC CI/ITyaL[I/Iﬁ IMPAKTUKO-OPUCHTHUPOBAHHOTO XapaKTEpa, B




YaCTHOCTH, BbIABJIATH MNPUYUHHO-CJICACTBCHHBIC CBA3KM U CTPOUTH
0OBsICHEHHE C OIMOpO Ha M3yuyeHHBIE CBOICTBA (DM3MYECKHUX SIBICHUHU,
(u3nyecKre 3aK0HbI, 3AKOHOMEPHOCTH U MOJICITH

YMeHue pemiatb pacu€THble 3a1aun (Ha 6a3e 2 — 3 ypaBHEHUIT), UCHIOJIb3YA
3aKOHBI U (POPMYIIBI, CBS3BIBAIOIINE (PU3MUECKUE BEITMUMHBI, B YACTHOCTH,
3alMCchIBaTh KPaTKOE YCIIOBUE 3a/ladyM, BBIABIATH HEJAOCTAIOIINE JIaHHBIE,
BbIOMpaTh 3aKOHbBI U (QOpMyibl, HEOOXOAMMBIE [UIsl €€ pelleHus,
UCIIOJIb30BaTh CIIPABOYHbIE JaHHbIE, MPOBOIUTH PAcu€Thl U OLEHUBATh
PEAIUCTUYHOCTD MOJIyYEHHOTO 3HAYEHUsI (PU3NYECKON BEIMUYMHBI; YMEHUE
OTIpPENeNATh Pa3MEPHOCTh (PU3MYECKOW BEIMYUHBI, MOJYYEHHOW TpH
pelIeHNH 3aJ1aun

YMeHne xapakTepu30BaTh IPUHIMIIBI JEHCTBHSI TEXHUYECKUX YCTPOMCTB, B
TOM 4HCJE€ OBITOBBIX NPUOOPOB, U MPOMBIIIJIEHHBIX TEXHOJOTHYECKUX
MIPOLIECCOB 0 WX OMHMCAHUIO, UCTIOJIb3Ys 3HAHUS O CBOMCTBAX (PU3NYECKUX
SIBJICHUH U HEO0X0AUMbIE (PU3NYECKHE 3aKOHOMEPHOCTHU

10

YMeHue MCIoJib30BaTh 3HAHUS O (PU3MUECKUX SIBJICHHUSX B MOBCEAHEBHOU
XKU3HU U1l obOecriedeHust Oe30MacHOCTH MpU OOpalieHHH C OBITOBBIMU
npubopaMu M TEXHUYECKUMH YCTPONCTBAMH, COXpPAaHEHUS 3/I0pPOBbS M
COONIIOJICHUSI HOPM HKOJIOTUYECKOTO TOBEICHUS B OKPYKAIOIIEH Cpene;
MOHMMaHHe HEeOOXOAMMOCTH TPUMEHEHHS] JOCTWKEHHM (U3UKH U
TEXHOJIOT U JUIsl pallMOHAIBHOTO MPUPOAOIOJIb30BaHUS

11

OnelT moucka, TmpeoOpa3oBaHHWd U MpeAcTaBiIeHUS UHGbOpMaluu
(U3UYECKOTO  COACp)KaHMUSI C  HMCHOJIb30BaHUEM  HMH(POPMAIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJOTHH; YyMEHHE OILIEHUBaTh JIOCTOBEPHOCTH
MOJMydeHHOW uWH(OpPMAIMM HAa OCHOBE HMCIONIMXCS 3HAHUM |
JOTIOTHUTEIBHBIX HMCTOYHUKOB; YMEHHE HCIOJIb30BaTh MPH BBIMOJTHEHUU
yu4eOHBIX 3aJlaHuil  HAY4YHO-TIOMYJIAPHYIO JUTEpaTypy (U3HUECKOro
COJIepKaHus, CIIPaBOYHbIE MaTEepUaJIbl, pecypchl ceTu MHTepHeT; BiaieHue
0a30BBIMU HaBBIKaMH INpeoOpa3oBaHus WHGOPMALMU M3 OJHOW 3HAKOBOM
CUCTeMBbl B JPYI'yl0; yYMEHHE CO3/1aBaTh COOCTBEHHbIC MHCbMEHHBIE U
YCTHBIE COOOIIEHNUSI HA OCHOBE MH(OPMALIUK U3 HECKOJIBKMX UCTOYHUKOB




HHEPEYEHD 2JIEMEHTOB COJAEPKAHMUS, IPOBEPAEMBIX HA OI'D ITO

OU3UKE
Kon | IIpoBepsiemblii 31eMeHT COJepP/KaAHUSA
1 MEXAHUWYECKUE ABJIEHUA
11 Mexanungeckoe JIBHUKCHUE. MarepuaibHas TOYKA. Cucrema OTCYETA.
] OTHOCHUTENBHOCTD ABHIKEHUS
PaBHoMepHOEe M HepaBHOMepHOe aBMkeHue. CpenHsas ckopocTs. Popmyna s
1.2 | BBIUHCICHHUS CpeHer cKkopocTu: V = S/t
PaBHOMepHOE NpSMONMHENHOE [BUXKEHHE. 3aBUCHUMOCTb KOOPAMHATHI Tela OT
BPEMEHHU B Cllyyae paBHOMEPHOTO IMPSIMOJIMHEMHOTO JIBUKEHUS:
13 | xf)=x,+vf
I'padukn 3aBUCUMOCTM OT BpeMEHM Ui IMPOEKIHMH CKOPOCTH, IPOEKIUU
NepeMeleHus, MyTH, KOOPJAWHATHI IPU PAaBHOMEPHOM IMPSIMOJIMHENHOM JBH)KEHUN
3aBUCUMOCTh KOOpPAMHATHI Te€la OT BPEMEHH B CIIy4ae PaBHOYCKOPEHHOTO
MPSIMOJIUHENHOTO IBUKEHHUSL:
2
Sx{f} =1'-|;|: *f_l'.?x * £y
Fan
dopmybl A TPOEKLUUU TepeMENIeHHs], TPOEKLIUU CKOPOCTH U MPOEKIUU YCKOPEHHUS
MIPY PaBHOYCKOPEHHOM IPSIMOJIMHEWHOM JIBUYKEHUH:
2
1.4 .5]_(r)=vm_-r+a]_-3.
U.\'('() =Up, T4, 1,
a.(f)=canst,
UIIL - Ul.'rL zzarsr
I'paduky 3aBHCHMOCTH OT BPEMEHH JIsl NPOEKLUUH YCKOPEHUs, MPOEKIUH CKOPOCTH,
IIPOEKIMH IEPEMEIEHUs, KOOPAMHATHI IIPU PABHOYCKOPEHHOM IPSMOJIMHEHHOM
JBUKCHUU
CBo6onnoe mnanenue. Popmysbl, ONUCHIBAIOLIME CBOOOJHOE INaJeHHE Tena IO
15 BEPTUKATIM (IBMI)KEHHE Tella BHU3 WM BBEPX OTHOCHUTENIBHO IMOBEPXHOCTU 3EMIIN).
' I'paduky 3aBUCUMOCTH OT BPEMEHU /sl IPOSKIUM YCKOPEHUS, IPOEKLUH CKOPOCTU U
KOOpAMHATHI IIPU CBOOOJHOM MAJICHUHU TeJla 110 BEPTHKAIU
CKOpOCTh paBHOMEPHOTO JBHKECHMS TeJa 110 OKpY>KHOCTH. HarrpaBienue ckopocTH.
@opmyna [Uisl BBIYMCIEHUS CKOPOCTH 4Ye€pe3 paJuyC OKPYKHOCTH U IIEPUOA
oOpareHus:
L= iMR
T
1.6

HeHTpOCTpeMI/ITCJ'ILHOC YCKOpPCHHUC. HaHpaBHeHI/Ie HECHTPOCTPEMUTCIIBHOT'O YCKOPCHMU.
q)OpMy.]'Ia JUIsL BBIYUCIICHUS YCKOPCHU:

cDOpM}’J’IEl, CBA3bIBAIOIIAA MEPHUOA U YACTOTY 06pa1ueHI/151:




vl
T

1.7

Macca. ITnotHoCTh BemecTBa. @opmyiia sl BBIYUCICHHS TIJIOTHOCTH:

_om
V

1.8

Cuna — BektopHas pusudeckas pennarHa. CIoKeHUe CHIT

1.9

SBnenue nnepuuu. Ilepssiii 3akoH HproToHa

1.10

Bropoi1 3akoH HeroToHa:
F=m-a

ConanpaBiIeHHOCTb BEKTOPA YCKOPEHUS Tejla U BEKTOpa CUJIbl, JEUCTBYIOLIEH Ha TEJIO

1.11

Bzaumopericteue Ten. Tpernit 3akoH HeroToHa:

Fyy=-Fi,

1.12

TpCHI/Ie IIOKOSAT W TPCHUC CKOJIbKCHHA. d)opMyna AJId BBIYHCIICHUA MOAYJISL CHIIbL
TPEHUSA CKOJIBXKCHUA:

Fszp-N

1.13

Hedbopmarus Tena. Ynpyrue u Heynpyrue aedopmaiui. 3akoH ynpyroi nedopmaiuu
(3axoH I'yka):

F=k-Al

1.14

BcemupHoe TsaroteHue. 3aKOH BCEMUPHOTO TATOTEHUS:

My - 1H4
F=G-—1_2

R
Cuna TspKecTd. Y CKOpeHHe CBOOOTHOTO MMaICHHUS.

dopmyia I BEIYMCIICHHSI CHIIBI TSHDKECTH BOJIM3HM MOBEpXHOCTH 3emun: F = mg.
JBmwxenue maner Bokpyr Connia. IlepBas kocMuueckast ckopoctb. HeBecoMocTs u
Teperpy3Ku

1.15

Nmmnynbe Tena — BekTopHas (pu3nyeckas BEJIMUMHA.
p=mi

I/IMHy.]'ILC CHCTEMBEI Tell. MI3MeHeHue HMITYJIbCA. I/IMHy.]'ILC CHJIbI

1.16

3aKkoH COXpaHCHU: UMITYJIbCA IS 3aMKHYTOI>’I CHUCTEMBI TCII:
D=1, +1m, U, =const

PeakTuBHOE ABIKEHUE

1.17

MexaHnuueckas pa60Ta. dbopMlea JJIAA BBIYUCIICHUA pa6OTLI CHIIBI:

A=F5cosct

MexaHudeckass MOIITHOCTb:

N=24
I

1.18

Kunernueckast u noteHuuanbHas sHeprus. @opmyiia A BEIYUCICHUS KUHETHYECKOM
SHEpPIrUu:




HE_)E
g =

T

Teopema 0 KuHeTHYeCKOM dHepruu. PopMmyina Uil BBIYUCICHUA NOTCHIMAIBHON
SHEPIHH TeJla, IOJIHIATOrO
HaJ 3eMIE:

E,= mgh

1.19

Mexanuueckast SHEPTHUs:
E=E;.+E 2
3aKkoH cOXpaHEeHMs] MexXaHuueckod osHepruu. dopmyna Juid 3aKOHA COXpPaHEHMs

MEXaHWYECKOM 3HEpPTUU B OTCYTCTBHE CUJI TpeHus: E = const.
[IpeBpanieHne MEXaHM4ECKOM SHEPIUU IIPU HAIMYUU CUJIBI TPEHHUS.

1.20

[TpocThie MexaHU3MBIL. «30JI0TOE IPABUIIOY» MEXAHHKH.
Peruar. Momenr cwist: M - Fl.
VYcnoBue paBHOBECHS phlUara:

M +M +..=0
[ToaswxHbIi 1 HenoABWKHBIN O051oku. KITJ[ mpocThix MexaHu3MOB,

n= Anonesnas

A‘S&I‘Fﬁqﬂ

1.21

JlaBiieHue TBEPIOTO Tea.
®dopmyna JUIsl BBIYUCICHUS TaBJICHUS TBEPIOTO Tena:
F
P=5-
JlaBnenue raza. AtMocdepHoe TaBiacHuUE.
I'unpocraTtuyeckoe AaBiieHUE BHYTPH KUIKOCTH.
dopmyna JUisl BBIYUCICHUS JaBICHUS BHYTPH KHIKOCTH:

p=pgh+p_,

1.22

3akoH [lackans. ['uapaBnuueckuii nmpecc

1.23

3akoH Apxumena. @opmyna I ONPEICICHUS BBITAIKUBAIOIIEH CUJIbL, ACHCTBYIOIIECH
Ha TeJlo, MOTPYXKEHHOE B KUAKOCTH WM Ta3:

F_j‘m_ =pgV

Ycnosue ninaBanud Tena. [InaBanue CyAOB U BO3YyXOIIJIABAHUC

1.24

Mexanuueckue konebGaHud. AMIUIMTYZQ, NMEPUOA M yacToTa kosebanuil. dopmyna,
CBSI3bIBAIOILAsl YACTOTY M MEPHOJ KOJIeOaHU:

1.25

MareMatnyeckuii Y NPY)KUHHBIM  MasgTHUKU. IIpeBpaiienue oSHepruu Ipu
KoJ1e0aTeIbHOM JIBUKEHUU

1.26

3aTyxanume KoJIeOaHMSI. BBIHY)KI[CHHBIC koJieOanus. Pesonanc

1.27

MexaHu4eCcKue BOJIHEL. HpOI[OJ'IBHBIC " NOTICPCUYHBIC BOJIHLIL. I[J'II/IHE[ BOJIHBI 1 CKOPOCTb
PaCIpOCTPaHCHHU S BOJIHBI:




L=uv-T

1.28

3Byk. I'poMKkocTh M BbICOTa 3ByKa. OTpa’keHUE 3BYKOBOM BOJIHBI Ha I'PAHULE JBYX
cpea. MudpasByk u ynbTpa3Byk

1.29

Ipakmuyeckue pabomol

W3mepenune cpeHeil IIIOTHOCTH BEIIECTBA; apXUMEI0BON CHIIBL; )KECTKOCTH MPY>KUHBL;
Kod(QpHIIIEeHTa TPEHHUS CKOJIBXECHUS; PaOOTHI CUIIBI TPEHUS, CHIIBI YIIPYTOCTH; CpPEeIHEH
CKOPOCTH JBIDKEHHsI OpycKa 1O HAKJIOHHOW IUIOCKOCTH; YCKOPEHHs Opycka mpH
JBIDKEHUM 10  HAKIOHHOM IJIOCKOCTH; YacTOThl M Hepuoja  KojeOaHWid
MaTeMaTHYEeCKOTO MasiTHUKA; YaCTOTHI U Meproia KojeOaHHid MPYKHHHOTO MasiTHHUKA,
MOMEHTAa CHJIBI, JIEHCTBYIOIIETO Ha pbIYar; pabOThl CHJIBI YIIPYTOCTH TpPU TMOJBEME
rpy3a C MOMOIIbIO HEMOJBM)KHOTO 0OJI0Ka; pabOThl CHIIBI YIPYTrOCTH MpU HOIbEME
rpy3a ¢ TOMOIIBIO TIOBMKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXUMEIOBOM CUJTBI OT 00BhEMA MOTPYKEHHOM YacTH Tela
M OT IJIOTHOCTH JKHMJIKOCTH; HE3aBHCHMOCTH BBITAJIKUBAIOIICH CHJIBI OT MAcChl TEJa,
CHJIBI TPEHUS CKOJIBKEHUS OT CHJIBI HOPMAJIBHOTO JABJICHUS M OT POJa MOBEPXHOCTH;
CHJIBI YIIPYTOCTH, BO3HHUKAIONICH B TPYXHHE, OT CTEMEHH aeGOopMalnud TPYyKHHBI;
yCcKopeHusi Opycka OT yrja HakJIOHA HalpaBIISAIONICH; meproaa (JacToThl) KojaeOaHui
HUTSHOTO MasTHUKA OT JJTMHBI HUTH; TIEpHOJAa KOJICOaHUH TPY)KUHHOTO MAasTHAKA OT
Macchl Tpy3a W JKECTKOCTH TPYKHHBI, HCCIEIOBaHUE HE3aBUCHMOCTH TIEpHOJIA
KoJIeOaHWH HUTSHOTO MAasTHHKAa OT Macchl rpy3a. lIpoBepka yciaoBHS paBHOBECHS
peIuara

1.30

Qusuueckue A6ieHUs 8 npupooe: TPUMEPHI IBIKEHHS C Pa3IMYHBIMU CKOPOCTSMHU B
KUBOI U HEXUBOU MPUPOJE, JEMCTBUE CUJIbI TPEHHUS B IPUPOJE U TEXHUKE, TPUITUBBI U
OTNIUBBI, JBWKeHHE MaaHeT COJHEYHON CHCTEMbl, PEaKTUBHOE [BUKEHHE >KUBBIX
OpPraHU3MOB, PbIYard B TeJie YelIOBEKa, BIUSHUE aTMOC(HEPHOTO NaBJICHHS Ha KUBOU
OpraHus3M, IIJIaBaHUE pbIO, BOCHPUATHE 3BYKOB JKMBOTHBIMH, 3EMIIETPSICEHHE,
ceiicMUuYecKre BOJHBI, IIyHAMH, 9XO0

1.31

Texunuueckue ycmpoticmea: CHUAOMETP, JaTUYUKU TOJOXKEHHS, PpACCTOSHUA U
YCKOpEHUS, JMHAMOMETP, MOALUIUITHUKY, PAKEThI, pbluar, MOABIKHBINA U HENOIBUKHBIN
OJIOKM, HAKJIOHHAS TUIOCKOCTb, MPOCTHIE MEXaHU3MbI B OBITY, COOOIIAIOIINECS COCY/IbI,
YCTPOMCTBO BOJOMPOBOJIA, THIPABIUYECKUIN MTPECC, MAaHOMETP, OapoMeTp, BHICOTOMED,
MIOPUIHEBOM HACOC, apeOMETP, IXO0JIOT, UCII0JIb30BAHUE YIbTPa3ByKa B ObITY U TEXHHKE

TEIIIOBBIE ABJIEHWA

2.1

OcCHOBHbBIE TOJOXKEHHUS MOJICKYISIPHO-KHHETUYECKOH TEOPHH CTPOCHHS BEILIECTBA.
Mogenmu  TBEPIOTO, JKHAKOTO W Ta3000pa3HOTO  COCTOSIHMM  BEIICCTBA.
Kpucrammdeckue u amopdabie Tena

2.2

JIBukenue yactul] BemiecTBa. CBsSI3b CKOPOCTH JABMXKEHHSI YaCTHUI] C TEMIEPATYypOH.
BbpoynoBckoe nemwxkenue, mubdys3us

2.3

CMauuBaHue U KalmWJUJISIPHBIC ABJICHUSA

24

TenmoBoe pacCInpCHUC U CIKATHC

2.5

TennoBoe paBHOBECHE

2.6

Buytpennss sueprus. PaboTa u Teronepeaaya Kak crocoObl M3MEHEHHs BHYTpEHHEH
SHEPrUu

2.7

Bugst TCIIONCpeaavn: TCIJIONMPOBOJHOCTb, KOHBCKIUA, NU3JTYyUCHUC

2.8

HaneBaHI/Ie 1 OXJTAXIACHUC TCII. KonmyecTBO TEIIIOTHI. Y aenpHas TemI0E€MKOCTb:

O=am(t,—1)




3aKOH COXpaHEHUs SHEPTUH B TEIJIOBBIX IIPOIIECCaX. Y PaBHEHUE TEIUIOBOTO OaaHca:

29 | Q+0,+..=0
Hcnapenne n xonaeHcanus. M3MeHeHre BHYTPEHHEN SHEPTUU B IIPOLIECCE UCIIAPEHUS
2.10 | u xonmeHcanuu. Kunenue sxuakoctu. Y ienbHas TerioTta mapoobpazosanus: L = Q/m
2.11 | BnaxxHOCTh BO3/IyXa
[InaBnenue u kpucraum3anus. V3MeHeHue BHYTPEHHEW SHEPTUM MPU IJIABJICHUU U
KpUCTAJUTH3alUU. Y IeTbHAs TEIJI0Ta TJIaBJICHUS:
212
o
A=<
m
BuyTrpennsis sHeprusi cropanusi TOIUIMBA. Y IebHas TEIJIOTa CTOPAaHMs TOIUIMBA: (| =
2.13 | Q/m
2.14 | ITpuHIMIEI paObOTHI TEIUIOBEIX ABuTarenei. KI1J] TemmoBoro qurarens
Ilpakmuueckue pabomol
WN3mepenne yaenbHOW TEIUIOEMKOCTH METAJUIMYECKOTO IHJIMHIPA; KOJMYECTBA
TEIUIOTHI, MOJIyYEeHHOTO BOJOW KOMHATHOW TeMIieparypbl (PMKCHPOBAaHHOM MaccChl, B
515 | KOTOpYyIO OmymieH HarpeThld MIIMHJP; KOJIMYECTBa TEIIOTHI, OTAAHHOTO HArPETHIM
LUAJIMHIPOM, IOCJIE OIYCKAHUS €r0 B BOJy KOMHAaTHOM TEMIIEpaTypbl; OTHOCUTEIbHOU
BJI&KHOCTH BO3/yXa; YAEJIbHOW TEIIOTHI IUIaBJICHUS JbAa. VMccneqoBanue n3MeHEHUs
TEMIEpAaTypbl BOJBl TPHU PA3IUYHBIX YCIOBUSAX; SBJIEHUS TeIJIOOOMEHa MpH
CMEUIMBAHUH XOJIOJHOM U ropsue BOJbI; ITpoLiecca NCIapeHUs
Qu3zuueckue A61eHUsA 8 npupooe: TIOBEPXHOCTHOE HATSKEHUE U KAUJUISIPHBIC SIBICHUS
2.16 | B mpupone, KpUCTaUIbI B Tpupoae, uznydeHne CoJHIA, 3aMep3aHre BOJOEMOB,
Mopckue Opu3bl; 00pa3oBaHUE POCHI, TYMaHa, WHEs, CHera
Texnuueckue ycmpoucmea: KalWUISAPbl, ITPUMEPHl HCIOJb30BAHUS KPUCTAIUIOB,
2.17 | KUAKOCTHBIM TEPMOMETp, JATUYUK TEMIIEpaTypbl, TEPMOC, CUCTEMA OTOIICHHUS JOMOB,
TUTPOMETPBI, ICUXPOMETP, NapoBas TypOUHa, ABUraTelb BHYTPEHHETO CrOpaHUsI
3 OJIEKTPOMAI'HUTHBIE ABJIEHW A
3.1 Dnektpusanus Tei. /[Ba BUaa 31eKTpUUeCcKuX 3apsiioB
3.2 B3anmoeiictBue 3apspkeHHbIX Tell. 3akoH KynoHna
3.3 3aKOH COXpaHEHUs AEKTPUUECKOT0 3apsaa
34 Onektpuueckoe  mnone. Hanpspk€HHocTh  3nekTpuyeckoro  nojs.  [lpunnun
' CYIEPIO3UINH IEKTPUUECKUX TMOJIeH (Ha KaUeCTBEHHOM YPOBHE)
35 Hocurenu snextpuyeckux  3apsiaoB. JleicTBME  DIIEKTPUYECKOrO  MMOJISL  Ha
3NeKTpUUecKue 3apsabl. [I[pOBOTHUKY U TUAIEKTPUKU
[TocTosiHHBIN H>nekTpuyeckuil TOK. J[lelicTBUsS snexkTpuueckoro Toka. Cuia ToKa.
36 Hanpsxenue.
' | =qg/t,U=Alq
DIEKTPUYECKOE COMPOTUBIICHUE. Y ACTBHOE AIEKTPUUECKOE COMTPOTUBIICHHE:
3.7 R =pl/S




3akon OmMa juis yuactka anekrpuueckoit nemu: | = U/R

3.8
[locnenoBarenpHOE COEIMHEHNE IPOBOIHUKOB:
I, =1, U=U,+U,. R=R +R,
3.9 [TapannensHoe coeqMHEHUE TPOBOAHUKOB PABHOTO COMPOTUBIICHHUS:
U=U;I=I+I;R=2.
- - 2
CMeniaHHble COETMHEHUS IPOBOTHUKOB
310 PaboTa u momHOCTE 2nekTpuueckoro Toka. A = Ult, P = Ul
3axoH [[xoyns — Jlenna:
3.11 0= 2Rt
312 OnbiT Opcrena. MarHuTHOE MOJIe TPSIMOTO MPOBOJIHUKA C TOKOM. JIMHUM MarHUTHOM
WHIYKIAH
3.13 | MarHuTHOE T0JIe IOCTOSTHHOTO MarHuTa. B3anMoieficTBre MOCTOSITHHBIX MATHATOB
3.14 | [leiicTBME MarHUTHOTO TOJISl HA TPOBOTHUK C TOKOM
3.15 | Onwiter Dapajies. SIBiieHue 3neKTpoMarHuTHON HHIYKIUH. [TpaBwmio Jlenmna
IIpakmuueckue pabomol
N3MepeHne 31eKTpUYecKOro CONMPOTHUBIIEHUS PE3UCTOPA; MOIIHOCTH 3JIEKTPHUUECKOTO
TOKa; pabOThI IEKTPHUUECKOTO TOKA.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, BO3HHMKAIOLIETO B IPOBOJHUKE (PE3UCTOPBI,
316 JaMII04Ka), OT HaNpsDKEHUS! Ha KOHIAX MPOBOJIHUKA; 3aBUCUMOCTH CONPOTUBIIEHUS OT
JUIMHBl ~ NIPOBOJIHMKA, IUIOLIAJU €ro IONEpEeYHOr0 CEYEHHUs U  YIEIbHOTO
COIIPOTHUBIICHUSL.
IIpoBepka mnpaBwia [Uid 3JIEKTPUUECKOTO HANPSDKEHUS IPU  IOCIEI0BATEIbHOM
COEJMHEHUU IPOBOJHHUKOB; TIpaBWia JUId CUJIbl 3JIEKTPUUYECKOrOo TOKa IIpH
napajyieIbHOM COeIMHEHUU IIPOBOAHUKOB (PE3UCTOPHI U JIAMIIOUKA)
Qusuueckue sA6NeHUs 6 Npupode: DIEKTPUUECKUE SBIEHHUA B aTMmocdepe,
3.17 | aMeKTpUUYECTBO JKUBBIX OPraHU3MOB, MArHUTHOE I0JI€ 3eMJd, Apeil( MOIHOCOB, POb
MarHUTHOTO HOJIs1 JUIsl )KU3HU Ha 3emiie, MOJIIPHOE CUSHUE
Texnuueckue ycmpoticmea: 3IEKTPOCKOIl, aMIIEPMETP, BOJBTMETpP, PEOCTAT, CUETUUK
318 JIEKTPUYECKOW  BHEPruM, HICKTPOOCBETHTEIbHbIE NPUOOPHI, HarpeBaTelbHbIE
NIEKTPONIPUOOPB!  (IIPUMEpBI), 3JIEKTPUYECKUE IPEOXPAHUTENN, 3JIEKTPOMArHuT,
3JIEKTPOBUraTellb MOCTOSHHOI'O TOKA, TEéHEPAaTOP MOCTOSIHHOTO TOKA
3.19 | DnexTpomarHuTHbIE BOJIHBL I1IKana 31eKTpoMarHUTHBIX BOJH
3.20 | JlyueBas mozenb cBeta. [IpsiMonuHeiiHOe pacipocTpaHeHHE CBETa
3.21 | 3akoH otpaxkeHus cBeta. [110ckoe 3epkaiio
3.22 | lIpenomieHue cBeTa. 3aKOH MPEIOMJICHHS CBETA
3.23 | lucniepcus cBeTa
3.04 JInnza. Xox mydeit B muH3e. DokycHOE paccTosiHME JNMH3BL. OnTHYECKas CUJIa JIMH3BL:
D=1/F
3.25 | I'ma3 kak ontuyeckas cucreMa. OnTudeckue npudopsl
3.26 | Ilpakmuueckue pabomsi




N3mepenne ONTUYECKOW CHIIBI coOMparomed JMH3bI, (OKYCHOTO PAaCCTOSHUS
coOuparomield JMH3bI (10 CBOMCTBY paBEHCTBAa pa3MEpOB IMpeaMeTa M HU300pakeHus,
KOT'J1a TIPEIMET PaCIIOJIOKEH B IBOMHOM (POoKyce), MoKa3zaTels MPEIOMIICHHUS CTEKIIA.
HccnenoBanue cBolicTBa M300pakKeHUs, TOJYYCHHOTO C TMOMOIIBIO cobuparomieit
JINH3BbI, U3MCHCHUA q)OKyCHOFO PACCTOAHMA ABYX CJIOKCHHBIX JIMH3, 3aBUCUMOCTH YI'Jia
MIPEIOMIIEHHS] CBETOBOTO JIy4a OT YIJIa NIa/IeHUs Ha T'PAHUIIE «BO3YX — CTEKIIO»

Qusuueckue saenenuss 6 npupooe: 3armenus ConHua u JIyHbl, 11BeTa TeJ, ONTUYECKUE

3.27
SIBJICHUS B aTMocdepe (IBeT Heba, pedpakIius, paayra, MUPax)
3.28 | Texnuueckue ycmpoticmea: O4KH, IEPUCKOII, (hOTOANTIAPAT, ONTUICCKHE CBETOBOIBI
4 KBAHTOBGIE SBJIEHUA
4.1 PannoaktuBHOCTh. Anb(a-, OeTa-, raMma-u3nydenus. Peakiun anbda-u 6era-pacnaga
4.2 OmnsiTel Pezepdopaa o paccestHuto anbda-yactuu. [lnanerapHas Moaens aToma
4.3 | CocraB atoMHOTO sizipa. M30Tommbl
4.4 [Iepnon nomypacnaza aTOMHBIX SAEp
4.5 SnepHble peakiyu. 3aKOHbI COXpaHEHUs 3apsAI0BOI0 U MAaCCOBOTO YHCET
Qusuueckue a61eHUs 8 Npupooe. eCTECTBEHHBIH PaJMOAKTHBHBIN (DOH, KOCMUYECKHE
4.6 | my4w, paTMOaKTHBHOE HM3ITyYCHHUE TIPUPOTHBIX MUHEPAIIOB, EHCTBHE PaTHOaKTUBHBIX
W3JIy4eHUI Ha OpPraHu3M YeJI0BeKa
47 Texnuueckue ycmpoticmea: CHEKTPOCKOI, WHIAWBHIYAIBHBIM TO3WMETP, Kamepa

BI/IJ'IBCOHa, AACpHasd SOHEPreTuka




YYEBHO-METOJNYECKOE OBECHEYEHUE OEPA30BATEJIBLHOI'O
MPOLIECCA

OBSA3ATEJBHBIE YYEBHBIE MATEPUAJIBI UISA YYEHUKA
 ®usuka, 9 xmacc/ Ilepprmkun A.B., T'yrauk E.M., OOmecTBO ¢ OrpaHMYeHHOM
OTBETCTBEHHOCTHIO «IPODA»; Akiimonepnoe oobuiecto «M3natennpctBo «IIpocBemnienue
e Ousmka, 8 wmacce/ Ilepprmkua A.B., OOmecTBo ¢ OrpaHMYEHHOW OTBETCTBEHHOCTHIO
«IPODAy; Axtimonepnoe obmectBo «M3marensctBo «lIpocBemenne»
» Ousuka: 7-i kimacc: 6a30BbIid ypoBeHb: yueOHUK, / kiacc/ Ilepeimkun .M., UBanos A.U.,
AxuunonepHoe obmectBo «M3narensctBo «lIpocBemienney

METOINUYECKHUE MATEPUAJIBI AJ151 YUUTEJIA
Odusnka. bazoBwiii ypoBeHb. Metomudeckoe mocodue Yepuuxoa O.A., I'mamenkoBa C.H.,
Kynpsieies B.B. M.:JIpoda. 2023

HUDPPOBBIE ObPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET
https://resh.edu.ru/

https://class-fizika.narod.ru/

https://m.edsoo.ru/
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