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IHHOACHUTEJIbHASA 3AIIMCKA

[lporpamma 1o ¢u3uKe Ha ypOBHE OCHOBHOTO O0IIET0 OOpa3oBaHMs COCTaBJeHa Ha
OCHOBE IOJIOKEHUW M TpeOOBaHMI K pe3ylbTaTaM OCBOEHHs Ha 0a30BOM YpOBHE OCHOBHOM
oOpa3zoBaTenbHONH mporpaMmsl, mnpezacraBieHHelx B PIOC OOO, a Tawke ¢ ydérom
denepanpHO pabouelt mporpamMmbl BocnuTaHus U KoHuemimu mpernogaBanvsi y4eOHOTO
npeamera «Dusnkay.

Conepxanne  mporpamMmbl 1o (u3uMKe ~ HampaBieHO  Ha  (opMuUpoBaHHE
€CTeCTBEHHOHAYYHOH TPaMOTHOCTH OOYYAIOIMXCSI M OpPraHU3alUI0 W3y4eHUsS (QU3NKA Ha
NEeSTeTbHOCTHON OCHOBE. B mporpamMme mo ¢u3uke y4YUTBHIBAIOTCS BO3MOXKHOCTH Y4eOHOTO
npeamera B peanmszaimu  TpedoBannit ®I'OC OOO K [IaHUPYyEeMBIM JIMYHOCTHBIM H
MeTalpeIMEeTHbBIM  pe3yibTaraM  OoOydeHHus, a  TakKe  MEXIpEeIMETHbIe  CBS3U
€CTECTBEHHOHAYUHBIX YUEOHBIX MPEAMETOB Ha YpOBHE OCHOBHOI'O O0IIET0 00pa3oBaHUs.

[Iporpamma mo ¢u3MKe yCTaHaBIMBAET paclpejieieHre ydeOHOro marepuaia Mo rojam
oOydyeHust (IO KiIaccam), MpeularaeT MPUMEPHYIO IMOCIENOBAaTeNIbHOCTh H3YYEHUS TeEM,
OCHOBAHHYIO Ha JIOTUKE pa3BUTHUS MPEIMETHOIO COJEpKaHUsI U Yu€Te BO3PACTHBIX
ocoOeHHocTel 00ydaronmxcs.

[Iporpamma o ¢usuke paspaboTaHa ¢ 1EIbIO OKa3aHUS METOINYECKON MTOMOIIM YUUTEIIO
B CO3JIaHMU paboyell MporpaMMsbl 10 yueOHOMY MpPEIMETY.

®du3suka SABISIETCS CHCTEMOOOPa3yIO MM JJIsl ECTECTBEHHOHAYYHBIX YUYEOHBIX MPEIMETOB,
MOCKOJIbKY (PM3MYECKHE 3aKOHBI JIE)KAT B OCHOBE IPOIIECCOB U SBICHHH, N3ydaeMbIX XUMHUEH,
Ouonorueli, actpoHoMueld U guanveckoi reorpadueill, BHOCUT BKIaJ B €CTECTBEHHOHAYYHYIO
KapTUHY MHpa, MPEIOCTaBisieT Haubosee sCHble 00paslbl MPUMEHEHHS HaydHOTO MeToja
MO3HAHMS, TO €CTh CII0c00a MOIydeHUsI JOCTOBEPHBIX 3HAHUH O MUpE.

OpnHa U3 MIaBHBIX 337a4 (PU3UYEeCKOro 0Opa3oBaHUsI B CTPYKType o0Imero oOpa3oBaHUs
COCTOUT B (POPMHUPOBAHMHU E€CTECTBEHHOHAYYHOH TPaMOTHOCTM M WHTEpeca K Hayke Yy
00yJaroImXcs.

WN3yuenne ¢u3nku Ha 0a30BOM YpOBHE IIpeArojiaracT OBJAJEHUE CIEAYIO MU
KOMIIETEHTHOCTSIMH, XapaKTePU3YIOIMMH €CTECTBEHHOHAYYHYIO TPAMOTHOCTb!

® HAy4YHO OOBSACHSTH SBIICHUS,

® OIEHUBATh ¥ TIOHUMATh OCOOEHHOCTH HayYHOTO MCCIIEAOBAHMUS;

® UHTEPNPETUPOBATH JAHHbIE M HCIOJB30BATh HAaydyHbIE JOKA3aTeNbCTBA  JUIA

MOJIy4EHUS BHIBOJOB.

Hemu wm3ydenuss GU3MKd Ha YpPOBHE OCHOBHOTO OOIIETO 0Opa30BaHHsI OMpPEACICHBI B
Konuenuuu npenonaBanus yue6Horo npeamera «®Pusnka» B 00pa3oBaTeNbHBIX OpTaHU3AIUAX
Poccuiickoit denepanuu, peamu3ylOIMX OCHOBHBIE 00IE00pa30BaTENbHBIE MPOTPAMMEI,
yrBepk€HHON pemieHueM Koimnermn MunucrepcrBa npocsemeHuss Poccuiickoit @enepannn
(mpotoxoa ot 3 nexadps 2019 r. Ne [IK4BH).

Lesan uzyyenust pu3nku:

e [pHoOpeTeHHe MHTEepeca U CTPEMJICHHS OOyJaloUMXCs K HAaYyYHOMY H3Y4EHUIO MPHUPOJBI,
pa3BUTHE UX UHTEIJUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

® Dpa3BUTHE TPEACTaBICHWA O HAYJHOM METOJAEe TMO3HaHus ©  (HOpMHUpOBaHUE
U CCIIEI0BATENILCKOTO OTHOLICHUS K OKPY)KAIOLIMM SIBJICHUSM;

e (QopmHupoBaHHE HAYYHOTO MHPOBO33PEHMS KaK pe3yabTaTa H3Y4E€HUs] OCHOB CTPOCHHUS
MaTepuu ¥ PyHIAMEHTAIBHBIX 3aKOHOB (DM3HKH;



e (GopMHUpPOBAHUE MPEACTABJICHUN O POJIM (PU3UKH JIJIsT PA3BUTHUS APYTUX €CTCCTBEHHBIX HaYK,
TEXHUKA U TCXHOJIOTHH;

e pa3BUTHE TPEACTaBICHUM O BO3MOXKHBIX cdepax Oyaymed mpodeccHOHaTBHOMI
JESATEIIBHOCTH, CBSI3aHHOW C (DM3WKOHM, MOJATOTOBKA K JaJbHEHINEMY OOYUYEHHIO B ITOM
HaIpaBJICHUU.

JlocTrkeHrne STUX Ieledl mporpaMMmbl 1O (U3MKE Ha YPOBHE OCHOBHOTO OOINETO
00pa3zoBaHus 00€CIIEUNBACTCS PEIICHUEM CIICAYIONMX 3a1ady:

® MpuOOpeTeHUEe 3HAHUK O JUCKPETHOM CTPOCHHUH BEIIECTBA, O MEXaHMYECKUX, TEIJIOBBIX,
AJICKTPUYECKUX, MAaTHUTHBIX M KBAHTOBBIX SIBJICHUSX;

e TpuoOpeTeHHe YMEHUUW ONMUCHIBATH U OOBICHATH (PU3MYECKUE SIBJICHUS C HCIOJB30BAHUEM
IIOJIy4CHHBIX 3HAHUM;

® OCBOCHHE METOJIOB PEIICHUS MPOCTEHIIM X PACUETHBIX 3a7a4 C HCIOJIb30BaHUEM (PM3HIECKH X
Mojieiel, TBOPUYECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 33]1a4;

® pa3BHUTHE YMEHHI HaOIIOaTh MPUPOJHBIE SIBJICHUS M BBIIOIHATH OMBITHI, JIAOOPATOPHBIE
paboThl H OKCIICPUMEHTAIBHBIC HCCICIOBAHUS C KCIOJB30BAHHEM H3MEPUTEIBHBIX
puOOpOB;

e ocBoeHue TpUEMOB paboThl ¢ uHpopManuell (U3MYECKOrO COAEpKaHUs, BKIIOYAS
WHPOPMAITUIO O COBPEMEHHBIX TOCTHKCHUSIX (PU3MKH, aHATU3 M KPUTUUECKOE OIICHWBAHHE
uHdopMaIuu;

® 3HAKOMCTBO CcO cdepamu MPOo(eCCHOHATBLHON ACSITEILHOCTH, CBSI3aHHBIMU C (DU3HKOH, W
COBpPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JIOCTHKEHUIX (PU3UUECKON HAYKH.

Ha w3ydenume ¢usuku (06a30BbI ypOBEHb) Ha YypPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUSs
otBosuTCs 204 yacoB: B 7 Ki1acce — 68 yacoB (2 yaca B He/el0), B 8 kiacce — 68 yacoB (2 yaca B
Hezenmo), B 9 kiacce — 68 yacoB (2 yaca B Hezento). YueOHasi Harpys3ka Mo mpeaMery (usmka
cocraBiisieT 204 yaca no yueOHOMY IJIaHY JUISl IIKOJI C YIITYOJIEHHBIM U3Y4€HHEM HHOCTPAHHOIO
S3BIKA.

[Ipennaraemplii B mporpamMme 1o (Gu3uKe nepedeHb J1a00paTOPHBIX PadOT U ONBITOB HOCUT
PEKOMEH/IATeNbHBIH XapaKTep, YYUTENb JejdaeT BHIOOp MPOBEACHUS J1a0OpaTOpHBIX padoT U
OTIBITOB C YIETOM MHAWBUYaJIbBHBIX 0COOCHHOCTEN 00YyJaro M XCsl, CITUCKA A KCIIEPUMEH TATbHBIX
3aJlaHUM, Ipe/IIaraéMbIX B paMKax OCHOBHOI'O TOCY/IapCTBEHHOTO 3K3aMeHa Mo (pusmke.



COIAEPKXAHUE OBYYEHMUA

7 KIIACC

Pazned 1. ®u3nka u e€ posib B NO3HAHNHU OKPY:KAIOIIEr0 MHUpA.

®dusnka — Hayka o npupone. ABieHus npupoasl. Ousndeckre SBICHUS: MEXaHUYECKHE,
TEIJIOBBIE, TIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusndeckre BeMMYMHBL. M3MepeHue ¢usndeckux BenmuuuH. Duszmdeckue mpuodOOpHI.
[TorpemmHocTs n3MepeHui. MexayHapoaHas CUCTEMA €IUHUILI.

Kak ¢u3uka u gpyrue ecrecTBEHHbIE HAyKM HM3Y4aloT mpupoay. EctecTBeHHOHaydHBINM
METOJ] TO3HaHUsA: HaONIOJEHHE, IIOCTAaHOBKA HAYYHOTO BOMPOCA, BBIJIBUKEHUE TIUIIOTE3,
JKCIIEPUMEHT M0 IMPOBEpKEe TUIOTE3, OObsACHeHHe Habmogaemoro sBieHus. OnucaHue
(GU3UYECKUX SBJICHUH C TTOMOIIBIO MOJIEICH.

Hemoncmpayuu.

1. Mexanudeckue, TEIJIOBbIE, SIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE SBJICHUSL.

2. ®wusnueckue MpUOOPHI M MpoLEaypa IPSIMBIX U3MEPEHUN aHAJIOTOBBIM M I (POBBIM

npruOOpOM.

Jlabopamopnuwvie padomost u onvimol.

OmnpeneneHue 1EHbI IIEHUS KAl K3MEPUTEILHOTO Mprudopa.
N3mepenue paccTossHUM.

W3mepenne 00bEMa KUAKOCTH U TBEPIOTO Tea.

Onpenenenue pasMepoB MaJbIX TEIl.

W3mepenue TtemmepaTypsl IpH IOMOLM >KUJIKOCTHOIO TEpMOMETpa M JlaTuMKa
TEeMIIEpaTyphl.
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6. IlpoBenmeHnune wucciaeIOBaHUS MO TPOBEPKE TUIIOTE3BI: JAIBHOCTH IMOJETA IAPHKA,
MYIIEHHOTO TOPU30HTAIBHO, TEM OO0JIbINE, YeM OOJIbIE BHICOTA MYCKA.

Paznean 2. [lepBoHayaJibHbIE CBeJeHUSI 0 CTPOCHUHU BelleCTBA.

CtpoeHue BeIIeCTBA: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. OMBITH, JIOKa3bIBAIOIIE
JMCKPETHOE CTPOCHUE BELIECTBA.

JBmxkenne wyactuil BemecTBa. CBsI3b CKOPOCTH ABMKEHHS YacCTUI[ C TEeMIIEpaTypoil.
bpoyHoBckoe naBuxkeHue, muddysus. BzammomelicTBre yacTHIl BEIECTBA: MPUTSHKCHHE U
OTTaAJIKUBaHHE.

ArperaTHble COCTOSHUSI BEILECTBA: CTPOCGHHE Ta30B, IKUIKOCTEH U  TBEPIBIX
(kpucTaIIMYeCKuX) Teld. B3auMoCBs3b MeXAy CBOMCTBAMHU BEIIECTB B Pa3HBIX arperaTHBIX

COCTOSIHMSIX U MX ATOMHOMOJIEKYJSIpHbIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSHUUN
BO/IBI.

Hemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JABUKEHUS.

2. Hab6monenue auddy3un.

3. HaOmonenue sBIICHHUH, OOBSICHSIOIMXCS MPUTSHKCHUEM WU OTTAIKABAHUEM YaCTHIL
BEIIECTBA.

Jlabopamopnwvie padomost u onvimel.

1. Ouenka quaMeTpa aToMa METOAOM PSAOB (C HCIIOIB30BaHUEM GoTOoTrpaduii).

2. OmBbITHI 110 HAOJIIOICHUIO TETJIOBOTO PACIIMPEHUSI Ta30B.

3. OubITHI 10 0OHAPYKEHHIO ACUCTBUS CHJI MOJICKYJSIPHOTO MPUTSHKCHUSI.

Paznen 3. /IBu:KeHHE M B3aUMO/IeliCTBHE TeJl.



Mexanuueckoe JBUKeHHE. PaBHOMEpHOe M HepaBHOMEpHOE JABHkKEHHE. CKOPOCTb.
Cpennsist CKopoCcTb PU HEPABHOMEPHOM JIBUKEHUU. Pacy€r myTu u BpeMEeHHU ABUKEHUS.

SBnenne uHepuuu. 3aKOH WHEpUMH. B3aumonelcTBue Ten Kak MpPUYMHA W3MEHEHUS
CKOpOCTH JABMXEHUs Tel. Macca kak Mepa MHEpTHOCTH Tena. IImotHocTs BemecTtBa. CBsI3b
IJIOTHOCTH € KOJIMYECTBOM MOJIEKYIT B eIUHUIIE 00BEMA BEIECTBA.

Cuna kak XapakrepucTHKa B3aumojeiicTBus Ten. Cuna ynpyroctu U 3akoH ['yka.
N3mepeHne cuibl ¢ NMOMOIBIO AMHAMOMETpa. SIBieHMe TAroTeHMs U cuia Tsokectu. Cuna
TSDKECTH Ha Apyrux miaHetax. Bec tema. HeBecomocTh. CrokeHWE CHII, HampaBI€HHBIX MO
onHo# npsiMoil. PaBHoxelictBytomas cui. Cuna TpeHus. TpeHue CKOJIbKEeHUs U TPEHUE MOKOSL.
TpeHue B pupoie U TEXHUKE.

Hemoncmpayuu.

HaGutoienre MexaHM4ecKoro JIBUKEHUS Tea.

N3mepenune ckopocTy MPSMOIMHEHHOTO IBUKEHUS.
HaGmonenne sBneHnst HHEPIUU.

Habnronenne u3amMeHeHUs CKOPOCTH MTPU B3aUMOJICHCTBUH Tell.
CpaBHeHME Macc 10 B3aUMOJICHCTBUIO TeJl.

CrnoxeHue CHJl, HallPaBJICHHBIX I10 OAHOMU MPAMO.

U~ wWwNE

Jlabopamopnuwvie padomost u onvimol.

1. OmnpeneneHue CKOPOCTH PaBHOMEPHOTO IBM)KEHHS (LIAPHKA B YKUIKOCTH, MOJEIH
AIEKTPUYECKOTO0 aBTOMOOMUJIS U TaK Jaliee).

2. Ormpenenenue CpeHENH CKOPOCTH CKOJIBKEHHsI Opycka WM IIApHKAa 10 HAKIOHHON
IIJIOCKOCTH.

3. Ompenenenune MIOTHOCTH TBEPIOTO TeTA.

4. OnubIThl, JEMOHCTPUPYIOLE 3aBUCUMOCTh pacTshKeHUs (Iedopmanuu) npyKUHbI OT
MPUIIOKEHHOMN CHUJIBI.

5. OmnBITHI, IEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIBI TPEHUS CKOJIBKEHHS OT Beca Teja U
Xapakrepa CONpPHUKACAIONMXCS MOBEPXHOCTEM.

Paznen 4. laBieHue TBE paAbIX TeJl, ’KUAKOCTE i U ra3oB.

Jasnenune. CiocoObl yMEHbIICHU S U yBEIUUEHUS aBjieHus. JlaBneHne raza. 3aBUCUMOCTb
JaBJIeHUs ra3a oT o0bEéMa, TeMneparypsl. [lepenaua naBiaeHus: TBEPABIMU TEJIaMU, JKUIKOCTIMU
u razamu. 3akoH Ilackansa. [IHeBMaTnueckue MalnMHBI. 3aBUCUMOCTH JABJIEHHS JKUJIKOCTH OT
myounsl. [mppocratmueckuid  mapagokc. CooOmaronmecs cocyabl. [uapaBianueckue
MEXaHU3MBlI.

Atmocdepa 3emnu u armocepHoe aaBieHue. [IpUumHBI CyIIECTBOBAHUS BO3AYIIHOM
o6onouku 3emnu. OmnbiT Toppuuemnu. M3mepenue atmocdepHOro AaBJeHHUs. 3aBUCHMOCTH
aTMOC(epHOTO JaBJIEHHWS OT BBICOTBI HaJa ypoBHeM Mops. [lpubopsl it u3MepeHus
aTMOC(EPHOTO JTaBJICHUSL.

JleiicTBrE KUAKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TeJ0. BeiTankuBaronpas (apXumenoBa)
cuna. 3akoH ApxuMena. [InaBanue ten.BozgyxonnaBanue.

Hemoncmpayuu.
3aBUCHUMOCTD JIaBJICHNUS I'a3a OT TEMIIEPATYPHI.

[lepenaya naBieHUS )KUIKOCTBIO U Fa30M.
CooOwaronmecst cocysl.

I'mppaBnnueckuii mpecc.

[IposiBnenune aecTBHUS aTMOCPEPHOTO TaBJICHUSL.

SARE IR



3aBUCUMOCTh BBITAJIKABAIONICH CHJIBI OT 00bEMa NOTPY)KEHHOM 4YacTH Tela |
IIJIOTHOCTH KU JIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEH CUIIBI BECY BHITECHEHHOM JKUJIKOCTH.

VYcinoBue muaBaHus TeN: IUIABAaHUWE WJIM MOTPY)KEHUE Tel B 3aBUCUMOCTH OT
COOTHOUICHUSI TIJIOTHOCTEH Tea U )KUIKOCTH.

Jlabopamopnwvie padomot u onvimel.

1.

HccnenoBanue 3aBUCMMOCTH Beca Teja B BOJIE OT 00BEMA MOTPYKEHHOM B KHIKOCTh
4acTHU Tena.

OnpeneneHue BBHITAIKUBAIOIIEH CHUJIbI, JEHCTBYIOLICH Ha TeNO, MOTPYKEHHOE B
KUIKOCTD.

[IpoBepka HE3aBUCHUMOCTH BBITAIKUBAIOLICH CHUJIbI, JCHCTBYIOIIEH Ha TEIO B
JKUJIKOCTH, OT MaccChl Tea.

OnbITHI, TEMOHCTPUPYIOLIME 3aBUCUMOCTh BBITAJIKUBAKOUIEH CHIIBI, JEHCTBYIOIIEH Ha
TEJO B JKUJIKOCTH, OT 00bEMa MOTPyKEHHOM B KUJIKOCTh YacCTH Tela U OT IUIOTHOCTU
KHUIKOCTH.

KoncTpynpoBanue apeoMmerpa WIM KOHCTPYHPOBAHHE JIOJKA W OIpEACIICHHE €€
IPY30MOAbEMHOCTH.

Pa3neu 5. Pabora u momHocTh. JHEprusi.

Mexanudeckasi pa6ota. MOIHOCTb.

[IpocTbie MexXaHW3MBI: pblyar, OJOK, HAKIOHHAs IUIOCKOCTh. IIpaBuio paBHOBeCHS
peruara. [IpuMeHeHne mpaBuiia paBHOBECHS pblyara K OJIOKY. «30JI0TOE MPaBUIIO» MEXAHHKH.
KIIJ mpocTteix Mexanu3MoB. [IpocTeie MEXaHM3MBI B OBITY U TEXHUKE.

Mexanuueckass sHeprusi. KunHeTnueckas u moTteHuwanpHas sHeprus. I[IpeBpameHue
OJIHOTO BHJ]a MEXaHUYECKOW SHEPIrUU B APYroi. 3aKOH COXPAHEHUSI YHEPTUH B MEXAHUKE.

Hemoncmpayuu.

1.

IIprmepsI MPOCTBIX MEXaHU3MOB.

Jlabopamopnuie padomost u onvimol.

1. Omnpenenenuve paOOTBHl CUJBI TPEHUsS IPU PABHOMEPHOM JBUIKEHMHM Tejla IO
TOPU30HTAJIBHON MOBEPXHOCTH.
2. HccnenoBaHue ycIOBHI PaBHOBECHS phIuara.
3. Wsmepenwne K11/l HakIOHHOM MIIOCKOCTH.
4. W3ydeHue 3aKOHA COXpaHEHUs MEXaHUUYECKOH SHEprui.
8 KUIACC

Pa3nen 6. TeruioBble siBJICHUS .

OCHOBHbBIE TTOJIOKEHUST MOJIEKYJISIPHO-KMHETUYECKON TEOpHU CTPOEHHUS BemecTBa. Macca
U pasMepbl aTOMOB M MOJeKyd. OIBITEl, MOATBEPXKIAIOLME OCHOBHBIE IOJOXKEHUS
MOJIEKYJIIPHOKHHETUYECKOH TEOPHH.

Mopenu TBEpAOrO, KHUAKOTO U ra3000pa3HOro COCTOSsIHUM BemecTBa. Kpucrannuyeckue u
amop ¢ubIe Tena. OObsICHEHNE CBOMCTB ra30B, )KUIKOCTEH U TBEPBIX TEJI Ha OCHOBE MOJIOXKEHHI
MOJIEKYJISIpHO-KHUHEeTUUecKod Teopur. CMadnBaHMe U KalWUIApHbIE sBIEeHUS. TerioBoe

pacumMpeHue U CKaTue.

Temneparypa. CBsA3b TeMmmeparypbl €O CKOPOCTBIO TEIJIOBOTO JIBM)KEHMS YacTHLL.
Buyrpennsis sHeprus. CnocoObl H3MEHEHUsT BHYTPEHHEH SHEpruM: Temjonepeaaya u
coBeplleHre paboThl. Buipl Temionepenaun: TEMIONPOBOIHOCTb, KOHBEKIUS, U3TyYeHUE.



KomndectBo TeruioTel. YaelpHas TEIUIOEMKOCTh BEIECTBA. 1€mJIOOOMEH M TEILIIOBOE
paBHOBecHe. YpaBHEHHE TelaoBoro OanaHca. [maBienne u OTBepJeBaHUE KPHCTAJUTMYCCKUX
BEINECTB. YJenbHas TemuioTa IuiaBieHus. [lapooOpazoBanue W KoHAeHcarws. Vcmapenwue.
Kunenune. VYaenpHas tensiora napooOpa3oBaHus. 3aBHUCHUMOCTb TEMIIEpaTypbl KUIIEHHS OT
aTMoc(hepHOTrO TaBICHUSI.

Bnaxuocth BO3ayXa.

DHeprus TOIIuBa. Y ieiabHas TeMI0Ta CrOPaHusl.

[Mpuanmner padoTel TeroBbix aBuratenei KIIJ[ TemmoBoro nsurarens. TemsoBbie
JIBUTATENIH Y 3a1MTA OKPYKAIOUIEH CpEJIbI.

3aKOH COXpaHEHUS U MPEBPAILCHUS SHEPTUHU B TETJIOBBIX POIIECCaX.

Hemoncmpayuu:
Habmonenrne 6pOyHOBCKOTO JABUKCHUS.
Habnronenne muddysun.
Habnronenue siBineHui cMauuBaHUsI U KallUIUISIPHBIX SIBJICHUH.
HaOnronenue TennoBoro pacumpeHus Ted.
V3meHeHue gaBieHus ra3a Ipyu U3MEHEeHUH 00bEMa M HarpeBaHUH UJTH OXJITAXKICHUH.
[IpaBuna usmepeHus TemMrepaTypsbl.
Buapl rennonepenaun.
OxnaxkeHne mpu CoBepIIeHUU padoThI.
HarpeBanme npu coBepiiieHUU pabOThl BHEIIHUMH CHJIAMHU.
. CpaBHEHUE TEINIOEMKOCTEN pa3IMUHbIX BEILECTB.
. HaOmronenue kumeHust.
. Habnronenne mocTostHCTBa TeMIIepaTyphl MPH MIIaBICHUU.
13. Moenu TEII0BBIX IBUTATEIEH.
Jlabopamopnuie padomsl u onvimol.
OMnbITH MO OOHAPYKEHUIO JEHCTBUS CUJI MOJIEKYJSPHOTO TPUTSHKEHUS.
OnbITHI 1O BRIPAIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.
OMnbIThI MO HAOTIOACHHIO TEMJIOBOTO PACHIMPEHUS Ta30B, KUIAKOCTEH U TBEP/BIX Tell.
Omnpenenenue gaBjieHHs BO3AyXa B OalsIOHE IITPULIA.
OnBITHI, NEMOHCTPUPYIOIME 3aBUCHMOCTH JaBIICHUS BO3AyXa OT ero o0béMa u
HarpeBaHUsl UK OXJIAXKICHHUSL.
6. IIpoBepka THMIOTE3bl JMHEHHOW 3aBUCHMOCTH JUIMHBI CTOJIOMKA JKHUJIKOCTH B
TEPMOMETPUUECKON TPYOKEe OT TeMIIepaTyphI.
7. HabmoneHue u3MeHEHUs BHYTPEHHEW SHEPruu Teia B pe3yibTaTe Terlionepeadu U
paboOThI BHEIIHUX CHII.
8. HccnenoBaHue siBJICHUS TEINIOOOMEHA IMPH CMEIMBAHUY XOJIOIHOW U TOPSYCH BOJIBI.
9. OmpeneneHre KOMUYECTBA TEIUIOTHI, TOJYYCHHOTO BOJIOM TMPH TEILIOOOMEHE C
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HarpeTbiM METAJUTMYECKUM IIHITHHIPOM.
10. Omnpenenenue ynenbHOM TEIIOEMKOCTH BEIECTBA.
11. UccnenoBanue mporiecca HCapeHHSL.

12. OnpenerieHre OTHOCHTEIILHOM BJIAXKHOCTH BO3/IyXa.
13. Onpenenenue yienbHON TEIUIOTHI MIJIaBJICHUS JIbJIA.
Pa3neu 7. daexkTpuyeckne 1 MATHUTHbIE SIBJIEHUSA.



Onexkrpusanus Ten. J[Ba poaa SJIEKTPUUECKHX 3apsioB. B3zanmoneincTBue 3apsyKEHHBIX
ten. 3akoH KyinoHa (3aBUCMMOCTb CHJIBI B3aUMOJAEHCTBHUS 3apsDKEHHBIX TEJl OT BEIMYMHBI
3apsiIOB M PACCTOSIHUS MEXKAY TEJIaMH ).

Onekrpuueckoe nose. Hanpsok€HHOCTH 3nekrpudeckoro nosd. IlpuHuun cynepnosuimu
AIEKTPUYECKUX TOJIeH (Ha KAYeCTBEHHOM yPOBHE).

Hocutenu snexrpudueckux 3apsaoB. DJEeMEHTApHBIN 3yekrpuueckuid 3apsa. CTtpoeHue
atoma. [IpOBOTHUKY U TUATEKTPUKU. 3aKOH COXPaHEHUS JIEKTPUUYECKOTO 3apsiia.

DJNEKTPUYECKUM TOK. YCIOBUSA CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKa. HMCTOYHMKM
IIOCTOSIHHOTO TOKa. JIeHCTBUSI 3JEKTPUUYECKOrO TOKa (TEIJIOBOE, XUMHUUYECKOE, MArHUTHOE).
DJIEKTPUUYECKU N TOK B KUIKOCTAX U ra3ax.

Onektpuueckas 1enb. Cuna Toka. Oiekrpuueckoe HamnpsbkeHue. ConpoTuBieHHE
IIPOBOJIHMKA. YJENbHOE CONPOTHUBIIEHME BelecTBa. 3akoH Oma Jand  ydacTKa  LIElH.
[TocnenoBaTenpbHOE U MapaieIbHOE COEAMHEHNE TPOBO/IH UKOB.

PaboTa 1 MOIHOCTH ANMEKTpUUECKOTO TOKa. 3akoH JIxoyns—JIenna. Dnekrpudeckue nemnu
U IOTpeOUTENH dIEKTPUYECKOl 3Hepruu B ObITy. KopoTkoe 3aMbIkaHue.

[TocTtostHHBIE MarHUTHI. B3anMoAeicTBME NOCTOSHHBIX MAarHMTOB. MarHuTHoe mouie.
MarauTtHOe nosie 3eMJIM U €ro 3HaueHue A7 )ku3HH Ha 3emuie. OnbIT Dpcreaa. MarHuTHOE moJie
3JIEKTPUUECKOTO TOKa. [[puMeHeHne 3NeKTpOMariHuToB B TeXHUKE. J[eiicTBMEe MarHUTHOTO MOJIsS
Ha TPOBOJAHUK C TOKOM. OJIEKTPOJABUIaTellb IOCTOSHHOrO Toka. Vcmonb3oBanue
3JIEKTPOABUTATENIEH B TEXHUUECKUX YCTPOMCTBAX U Ha TPAHCIIOPTE.

OnsiTel  @apanes. SIBieHue 3yeKTpoMarHuTHOM  umHAykuuu. [IpaBuio  Jlenua.
OnekrporeHepatop. CrocoObl TMOMy4eHHsS! 3JIEKTPUYECKOM SHEpPruu. OJEKTPOCTaHLMH Ha
BO300HOBJIIEMBIX UCTOYHUKAX SHEPIUH.

Hemoncmpayuu.

DJeKTpu3anus Ted.
JIBa poja 3NEeKTpUYECKUX 3apsA0B U B3aUMOAEHCTBHE 3apSDKEHHBIX TEIl.
YCTpONCTBO U ACHCTBUE IEKTPOCKOIIA.
DJieKTpocTaThyecKasi MHIYKLHSL.
3aKOH COXpaHEHUs DIEKTPUUYECKUX 3apSI0B.
[TpoBOIHUKHN U AUAIEKTPUKH.
MoennpoBaHu€e CUIIOBBIX IMHUI AIEKTPUYECKOTO MOJIs.
HcTouHMKM TOCTOSTHHOTO TOKA.
JleficTBUS DIIEKTPUYECKOTO TOKA.
. DJIEKTPUUYECKU U TOK B HKHUJKOCTH.
. ['a30Bblil pa3ps.
. I3mepeHune cuibl TOKa aMIIepMETPOM.
. I3MepeHune 31eKTpUuIecKOr0 HalpsHKEHUS BOJIBTMETPOM.
. Peocratr u Mara3uH cOnpoTUBJIEHUI.
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. BzaumopelicTBre NOCTOSHHBIX MAaTrHUTOB.

. MonenupoBaH#e HEBO3MOXKHOCTH pa3/ieJICHHUS MOTIOCOB MarHuTa.
. MonenupoBaH#e MarHUTHBIX TIOJIEW TOCTOSIHHBIX MAarHUTOB.

. OnbIT Opcrena.

. MarHuTHOE 10JIe TOKA. DJIEKTPOMAarHuT.

. JleficTBMe MarHUTHOTO TIOJISI HAa IMPOBOIHUK C TOKOM.

. DJIEKTPOABUTATEIb TTOCTOSIHHOTO TOKA.

. UccnenoBanue sIBIEHUS 3IEKTPOMariHUTHOM MHTyKIUH.
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23.
24,
25.

OnpbiTel @apajes.
3aBI/ICI/IMOCTb HaHpaBJIeHI/ISI I/IHI[yKI_II/IOHHOI‘O TOKa OT yCJIOBI/Iﬁ €TI0 BOBHUKHOBCHUN A1
DJIEKTpOreHEPaTOP MOCTOSHHOTO TOKA.

Jlabopamopnvie pabomst u onvimol.

1. OmubIThl 0 HAOTIOICHUIO DIIEKTPU3ANHU TNl MHIYKIIMEH U MPU COMPUKOCHOBEHHU.

2. WccnenoBaHue ACHCTBUS DJICKTPHYCCKOTO OISl HA TPOBOTHUKH M JUAJICKTPUKH.

3. CoOopxka u npoBepka pabOTHI AIEKTPUUECKON I[EMH TOCTOSHHOTO TOKA.

4. V3mepeHue u peryaupoBaHUe CHIIbI TOKA.

5. V3Mepenue u peryaIupoBaHue HAPSDKESHUS.

6. HccnenoBaHue 3aBUCHMOCTH CHJIBI TOKA, HAYIIETO Yepe3 pe3UCTOpP, OT COMPOTUBIICHUS
pe3ucTOpa M HAPSDKESHUS Ha PE3UCTOPE.

7. OnbITbl, JEMOHCTPUPYIOIME 3aBUCUMOCTh  JJIEKTPUUYECKOTO  COMPOTUBIICHUS
MPOBOJIHUKA OT €T0 JUTHHBI, TUIOIIAIA TTOTIEPEYHOTO CEUCHHS U MaTepHara.

8. TIpoBepka mpaBuia CIOXKEHUSI HAMPSHKCHUU TPH TIOCIEIOBATEIHHOM COCTUHCHUU
JIBYX PE3UCTOPOB.

9. TlIpoBepka mpaBwIa YIS CHIIBI TOKA TIPH TTAPAJICIIEHOM COSAMHEHUN PE3HCTOPOB.

10. Onpenenenue pabOThI STEKTPUIECKOTO TOKA, UIYILETO Yepe3 pe3nucTop.

11. Onpenenenrie MOIHOCTU 3JIEKTPUUYECKOTO TOKA, BBIACISEMON Ha PE3UCTOPE.

12. UccnenoBanmne 3aBUCUMOCTH CHIIBI TOKA, MIYINETO Yepe3 JTaMIIOYKY, OT HAMPSHKCHUS
Ha HEeH.

13. Onpenenenune KIIJ1 narpeBaTens.

14. UccnenoBanne MarHUTHOTO B3aMMOJICHCTBUSI TOCTOSIHHBIX MAaTHUTOB.

15. I3yueHne MarHUTHOTO TIOJIsI TOCTOSHHBIX MAarHUTOB TPH HUX OOBEAMHEHUU U
pa3ieneHuu.

16. UccnenoBanue neicTBUS 3JIEKTPUUECKOTO TOKa HA MATHUTHYIO CTPEJIKY.

17. OnbITHI, IEMOHCTPUPYIOIIHE 3aBU CHMOCTh CHIIBI B3aUMO/ICHCTBHS KATYIIKA C TOKOM U
MarHuTa OT CUJIbl TOKa U HAaIllpaBJICHUS TOKA B KaTYIIIKE.

18. N3ydeHne NecTBUS MarHUTHOTO ITOJIST HA TIPOBOJHUK C TOKOM.

19. KoncrpynpoBanue u udyueHue padoThl JEKTPOIBUTATEINS.

20. Namepenue KIIJ] anexrpoaBuraTebHON yCTaHOBKH.

21. OnBITEl IO WCCICNOBAHUIO SIBJICHUS JJICKTPOMArHUTHOW WHIYKIIMU: WCCIICOBAaHUE
M3MEHEHH I 3HaYeHU S U HaIllpaBJICHUS WHAYKIHOHHOTO TOKA.

9 KJIACC

Paznen 8. Mexanuuyeckue siBJIe HUS.

Mexanuueckoe aBuxkeHue. MartepuanbHas Touka. Cucrema orcu€éra. OTHOCUTENBHOCTh
MEXaHUYECKOTO JIBM)KCHUs. PaBHOMepHOE TmpsMOIMHENHOEe JBUKeHHEe. HepaBHOMepHOE
npsMoyinHenHoe aBukeHue. CpenHss U MTHOBEHHAs CKOPOCTh Tela MPU HEPaBHOMEPHOM

JBUKEHUH.
Yckopenne. PaBHOycKOp eHHOE TIpsMONIMHEHHOE aBHKeHHe. CBoOoaHoe maneHue. OnbIThI

T"ammnes.

PaBHOMepHOE mBUKEHME 1O OKpyKHOCTH. [lepmon m vacrora oOpameHus. JluHeiHas u
yIII0Bast CKOPOCTH. LleHTpoCTpeMUTENIBHOE YCKOPEHHUE.

IlepBoiii 3akon Hetotona. Bropoii 3akoH Hetorona. Tpetuii 3akon HetoTtona. Ilpunimn
CyNEpIO3UIIUHU CHIL.



Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHMS: CUJIa TPEHHSI CKOJIBKECHUS, CUJIa TPEHUS
MOKOSI, PYTHE BUJIbI TPCHUSL.

Cuna TSDKECTM M 3aKOH BCEMHPHOTO TATOTEHHS. YCKOpPEHHE CBOOOJHOTO TMajeHUSI.
Heuxenne mnaner Bokpyr Conuna. IlepBas kocmuueckass ckopocTb. HeBecomocTs u
neperpy3Ku.

PaBHOBecue MaTepuanbHOM TOUKU. AOGCOMIOTHO TBEPI0E Teno. PaBHOBECcHE TBEPIOTO Tena
C 3aKpEIUIEHHOW OChIO BpallieHUsl. MOMeEHT cuiibl. LIEHTp TshxecTH.

Nmnynbe Tena. M3menenue ummmynbca. UMmynbc cuiibl. 3aKOH COXpAHEHHS MMIYJIbCA.
PeaktuBHOE IBUKEHUE.

Mexanndeckast pabota u MoumHocTh. PaboTa cun Tsxectu, ynpyroctd, TpeHus. CBsi3b
sHepruu W paboTel. [loTeHIManbHas PHEPTUsl Tella, MOIHSITOrO HaJa TMOBEPXHOCTHIO 3EMIIH.
[lorenuuanbHas sHeprus cxarou npyxunsl. Kunetnueckas sueprus. Teopema 0 KWHETUYECKON
SHEpIruu. 3aKOH COXPAaHCHUS MEXaHUYECKON YHEPTHH.

Hemoncmpayuu.

1. HabmroneHue MeXxaHMYeCKOTO TBUKEHUS TeJla OTHOCUTENBHO Pa3HbIX T OTCUETa.

2. CpaBHEHHE TyTeW W TPACKTOPHH JBHMIKEHHS OJHOTO W TOTO XK€ TeJla OTHOCHTEIIEHO
Pa3HbIX TeJl OTCUETA.

N3mepeHne cKopoCTH U YCKOPEHUS MPSIMOJIMHENHOTO JBUKECHUS.

HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JBUXKCHUSL.

HaOnronenue nBuXeHus Tela M0 OKPYKHOCTH.

Habnronenne MexaHUYeCKU X SIBJICHU, TPOUCXOASIIIM X B cucTeMe oTcuéra «Temexkar
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBH)KCHHH OTHOCUTEIBHO KaOrHeTa (PU3UKH.

7. 3aBHCHMOCTH YCKOPEHUS TeJla OT MacChl TeJIa U JISHCTBYIOMIEH Ha HETO CHJIBI.

8. HaOmronenue paBeHCTBA CUIT IPU B3aUMOJICHCTBUU TETI.

9. H3meHeHue Beca Tena MpU YCKOPEHHOM ABUKEHUU.
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10. INepenaua umMIysbca MpH B3aMMOICHCTBUY TEIL.

11. IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOAEHCTBUHU TE.

12. CoxpaHeHue UMITYJIbCa TIPU HEYIPYTOM B3aUMOJICHCTBHH.

13. Coxpanenue umIyabca Ipu abCOIIOTHO YIIPYrOM B3aWMOJICHCTBUH.

14. HaGnroneHre peakTUBHOTO JBHYKCHUSL.

15. CoxpaHeHue MEXaHMYECKOM SHEPIUU NPU CBOOOIHOM MaJAECHUH.

16. CoxpaHeHue MEXaHMYECKON 3HEPIUU MPH ABMKEHUHU Teja MO JeHCTBUEM IPYKUHBI.

Jlabopamopnvle pabomst u onvimol.

1. KoHcTpynpoBaHue Tpakra Ajsl pasroHa M JalbHEHIIET0 PaBHOMEPHOIO JIBMXKEHUS
HIApUKA WJIU TEIECKKU.

2. Ormpenenenue cpeiHell CKOPOCTH CKOJIBKEHHUS Opycka WM JBUKEHHS IIapHKa IO
HaKJIOHHOU IUIOCKOCTH.

3. Ormpenenenre yCKOPEHHs Tella TPU PABHOYCKOPEHHOM JABWKEHHH MO HAKIOHHOMN
IIJIOCKOCTH.

4. WccnenoBaHue 3aBUCUMOCTH IIyTH OT BPEMEHH NPU PaBHOYCKOPEHHOM JBUKEHUU 0e3
HAYaJIbHOU CKOPOCTH.

5. IlpoBepka rumoTessl: €cCiM IPU PABHOYCKOPEHHOM JIBUJKEHHMH O€3 HadalbHOH
CKOPOCTM IIyTH OTHOCSTCS Kak psjA HEYETHBIX YHUCEI, TO COOTBETCTBYIOIIME
IIPOMEXYTKH BPEMEHU OJJTHAKOBBI.

6. HccnemoBanwe 3aBHCHMOCTH CHJIBI TPEHHS CKOJBXCHHS OT CHIIBI HOPMAJIbHOTO
JIaBJICHUSI.
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10.

11.

Omnpenenenne KOAPPUIUEHTA TPEHUS CKOJIBKECHHUSL.

Omnpenenenue KECTKOCTU MPYKUHBI.

Omnpenenenue paOOThl CHUJIBI TPEHUsS] MPH PABHOMEPHOM JBUIXKEHHUHU Tella I10
TOPU30HTAJIbHON ITOBEPXHOCTH.

Omnpenenenue pabOThl CHJIBI YIIPYTOCTH TNpPU HOIBEME Ipy3a € HCIOJIb30BAHUEM
HEIMOABUYKHOTO U TTOIBUKHOTO OJIOKOB.

N3ydyeHne 3ak0HAa COXpaHEHUS SHEPIUU.

Paznen 9. Mexanuueckne KoJie0aHUSA M BOJIHbI.

KonebarenpHoe nBmkenne. OCHOBHBIC XapaKTEPUCTUKUA KOJIeOaHWIA: TEPHOJ, 4acToTa,
aMIMTyga. MareMatuueckuidi M OPYKUHHBIA MasTHUKU. [IpeBpalueHue »sHepruv mpu
KoJIeOATEILHOM IBHKEHHUH.

3aryxaronme konebanus. BeiHyxneHHbIe konebanus. Pesonanc. MexaHndeckue BOJHBI.
CpoiicTBa MExaHMYECKU X BOJH. [IpooiapHbIe U TTONepedHbie BOJHBI. J[JIMHA BOJHBI U CKOPOCTh

€€ pacnpocTpaHeHus. MeXaHW4YECKHE BOJIHBI B TBEPAOM TEJIE, CEHCMUYECKUE BOJIHBI.
3ByK. ['poMKOCTB 3ByKa W BbIcOTa TOHA. OTpakeHue 3ByKa. MIH(pa3ByK W yIbTpa3ByK.

Hemoncmpayuu.

1. Habmronenue xoneOaHuii TeJ MO/ A€ CTBUEM CHIIBI TSDKECTH M CHJIBI YIIPYTOCTH.

2. HaGmonenue kojebanuii rpy3a Ha HUTH U HA TIPY)KUHE.

3. HaOmronenue BEIHYKICHHBIX KOJICOAHUH U pe30HaHCca.

4. PacnpocTpaHeHHe TPOJOIbHBIX U MONEPEYHBIX BOJIH (Ha MOJIEIN ).

5. HaOmroieHre 3aBUCUMOCTH BBICOTBI 3BYKa OT YaCTOTHI.

6. AKyCTHMYECKMII pe30oHaHC.

Jlabopamopnwvie padomost u onvimel.

1. Ompenenenue 4acTOTHI U IEPUOJA KOJICOAaHUH MAaTEMATUUYECKOTO MasTHUKA.

2. OmpeneneHue 4acTOThHI ¥ TepHo/ia KoieOaHUH MPYKMHHOTO MasgTHUKA.

3. HccrnenoBaHnue 3aBUCHMOCTH TIepHOJa KoJIeOaHWU IMOJBEIICHHOTO K HHUTH Tpy3a OT
JUTUHBI HUTH.

4. HWccnemoBaHWe 3aBUCUMOCTH TEpHOJia KOJeOAHW MPYKUHHOTO MAasTHUKAa OT MacChl
Ipysa.

5. TlpoBepka HE3aBUCUMOCTH IepHoJa KojieOaHUU Tpy3a, MOJBEUICHHOTO K HUTH, OT
Macchl Ipys3a.

6. OmnbITbl, JEMOHCTPHUPYIOIME 3aBUCUMOCTb MepHoJa KojieOaHWl MPY>KHHHOTO
MasiTHUKA OT MACChI Ipy3a U )KECTKOCTHU MPYKUHEI.

7. V3mepenue yckopeHuUsi cBOOOIHOTO MaIeHUS.

Pa3neu 10. e KTpoMarHuTHOE 1M0JI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.
DJIEKTPOMarHuTHOE TMoJie. DJIEKTPOMarHuTHbie BOMHBI. CBOMCTBAa 3JIEKTPOMATHUTHBIX
BOJIH. [1IKana »1eKTpOMarHuTHBIX BOJIH. MCIOIb30BaHME AJIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM

CBA3H.

DInekTpoMarHuTHas npupoja ceera. CkopocTs cBeTa. BoinHoOBbIE CBOMCTBA CBETA.
Hemoncmpayuu.

1.
2.

CBolicTBa AIEKTPOMarHUTHBIX BOJIH.
BonHoBEbIe cBOMcTBa CBETA.

Jlabopamopnule pabomost u onvimol.

1.

I/ISY‘ICHI/IC CBOICTB QJICKTPOMAariMTHBIX BOJIH € ITIOMOIIBIO MOOMJIBHOTO Teﬂeq)OHa.

Paszngea 11. CBeToBbIC ABJICHUA.



JlyaeBass monens cera. Mcrtounuku cBera. [IpsimonnHeiiHOe pacnpoCTpaHEHHE CBETA.
3armenus Connua u JIynsl. Otpaxkenue cseta. [Inockoe 3epkano. 3akoH OTpaXXeHUs CBETA.

[Ipenomnenue cBera. 3akoH mpenomiieHus cBera. [lonHoe BHyTpeHHEe OTpaKeHHe CBETa.
Hcnonp3oBaHKEe MOJTHOTO BHYTPEHHETO OTPAYKEHHUS B ONITUYECKUX CBETOBOAAX.

Jlunza. Xox nydeir B smH3e. OnThyeckas cucrema Qoroarmnapara, MUKPOCKONa U
Teneckona. ['a3 kak onTuyeckas cucreMa. bin3opykocTs U 1abHO30PKOCTb.

Paznoxenue 6enoro cera B criekrp. OnbiTel HetoToHa. C0kKeHHe CIEKTPabHBIX I[BETOB.
Hucnepcus cBera.

Hemoncmpayuu.

[IpsMonuHeHOe pacpoCTpaHEHUE CBETA.

OTpaxkeHue cBera.

[Tonyuenune n300pa)xkeHH B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[Ipemomnenue cBera.

OnTrueckuii CBETOBO/.

Xo nmydeid B coOMparome JuH3e.

Xopx J1ydell B pacCEenBarOIEH JIMH3E.

[Tomyuenune n300paxkeHH C TOMOUIBIO JUH3.

. Ilpuanun aeicTBus oToanmapara, MUKPOCKOIIA U TEJIECKOTIA.

10. Mopnens r1a3a.

11. PaznoxeHue 6e10ro cBETa B CIIEKT).

12. Tlonydenue 6enoro cBeTa MpH CIOKEHUH CBETA Pa3HBIX I[BETOB.
Jlabopamopnvle padomost u onvimol.

1. HccnenoBanue 3aBUCUMOCTH yIjla OTPa)KEHUsI CBETOBOTIO JIyda OT yIjla MajJeHuUs..
2. V3yueHue xapakTepUCTHUK M300pakeHUs MpeaMeTa B IJIOCKOM 3epKalie.

3. HccnenoBaHue 3aBUCHMOCTH yIJia MPEIOMIIEHHS! CBETOBOTIO JIyda OT yIJia MajeHus Ha
TPaHULIE «BO3LyX—CTEKION.

[TonydeHnue n300pakeHH ¢ TOMOIIBIO COOMPAIOIICH TUH3HI.

Omnpenenenue GOKyCHOTO PACCTOSIHHS M OTITUYECKOW CHIIBI COOMPAOIICH JTIH3BI.
OnBITHI IO Pa3/I0KEHUIO OEJIOro CBETa B CIIEKTP.

OnpITEl MO BOCHPUSTUIO LIBETa MPEIMETOB MPU UX HAOIIOACHHHU uepe3 LBETOBBIC
(GHIIBTPBL.

Paznen 12. Kpanrosblie IBJICeHUS.

OmnpiTel Pesepdopaa u mranerapuas Monenbs atoma. Mojens atoma bopa. Mcnyckanue u
nomouieHue ceera atoMoM. KBautsl. JInHenyaTbie CEKTpHI.

PamnoaktuBHOCTh. Asb(da, Oeta- u ramma-usnydeHus. CTpoeHHME aTOMHOIO spa.
Hyxnonnas wmopens aromHoro sapa. HMszoromel. PagnoaxruBHble npeBpamieHus. I[lepuon
noJiypacrajia arTOMHBIX SiAep.

SnepHble peakunu. 3aKOHBI COXpPaHEHHUS 3apsIOBOTO0 M MACCOBOTO YMCEN. DHEPTHS CBSI3U
aToMHBIX snep. CBsa3p Maccel M dHepruu. Peakumm cuHTe3a u aeneHus saaep. Mcrounuku
sHepruu CoJHIIA U 3BE3I.

SnepHas sHepreruka. [[eficTBUs paAMOaKTUBHBIX U3ITy4€HUI Ha )KUBbBIE OPIaHNU3MBI.

Hemoncmpayuu.

1. Cnekrpbl U3Iy4eHUs U NOIVIOLICHUS.

2. CrekTpbl pa3NTuYHbIX ra30B.

3. Cmekrp Bojopoa.

4. HaGnroneHue TpekoB B kamepe BuibcoHa.
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5. Pabora cu€Turka HOHU3UPYIOIMX U3TYdECHHH.

6. Perucrpanus uznydeHus NIpUPOJHBIX MUHEPAJIOB M MPOIYKTOB.

Jlabopamopnuvie pabomot u onvimel.

1. HaGmoneHue CIJIOMHBIX U TMHEHYATHIX CIIEKTPOB U3ITYUCHHUSI.

2. UccnenoBaHue TPEKOB: M3MEPEHHE SHEPrHMM YacTHUIBI [0 TOPMO3HOMY MyTd (IO

dotorpadusim).

3. U3mepenue paauoakTUBHOTO (hoHA.

IHoBTOPHUTEIbHO-0000 1AM MOYJIb.

[ToBTOpUTEIIEHO-0000MAIOTIMIT ~ MOAYIh  TpEAHA3HAYEH JUIS  CHCTEMAaTH3alluu U
000011IeHH S PEIMETHOTO COAEPKaHUS U ONBITA JESITEIbHOCTH, TPUOOPETEHHOTO MPU U3YyYCHUH
BCEro Kypca (U3UKH, a TakKe Ul MOJTOTOBKA K OCHOBHOMY T'OCYIapCTBEHHOMY DK3aMEHY I10
¢uzuke a7 00ydaronmxcs, BbIOPABIIMX ITOT YU4eOHBIH MpeamMerT.

[lpy wW3ydyeHWM JAaHHOTO MOJIYIS PEATH3YIOTCS W CHCTEMATHU3UPYIOTCS — BUJIBI
JeITEIbHOCTH, Ha OCHOBE KOTOPBIX OOECIeuymBaeTcsi JOCTHIKEHHUE TMPEIMETHBIX H
MeTanpeaIMEeTHBIX MJIaHUPYEMBI X pe3yabTaToOB oOydeHus, bopmupyercs
€CTeCTBEHHOHAYYHASTPAMOTHOCTh: OCBOCHHE HAYYHBIX METOJIOB HCCICIOBAHMS SBJICHHI
OpUPOJBl U TEXHUKU, OBJIAZICHHE YMEHUSIMHU OOBACHATH (PU3MUECKHe SBJICHMS, NPUMEHSS
MOJIydeHHbIE 3HAHUS, peUlaTh 33Ja4H, B TOM YHCIIe KAUeCTBEHHbIE U SKCIIEPUMEHTAJIbHBIE.

[IpuHIMIUANIBEHO AATENFHOCTHBIN XapakTep JaHHOTO paslelia pealu3yeTcs 3a CuéT Toro,
4yT0 00yJaroImecs BBIOIHSIOT 33JJaHH S, B KOTOPbIX UM IIpeJiaraeTcs:

Ha OCHOBE MOJIy4€HHBIX 3HAaHUH PAcIO3HABATh U HAYYHO OOBSICHATH (PU3UUECKHE SBICHUS
B OKPY)KAIOIeH MPUPOJIE U TOBCEAHEBHOMN KU3HU;

MCIIOJIb30BAaTh HAyYHBIE METOJBI MCCICIOBAHMS (PU3UUCCKUX SBJICHHI, B TOM YHCIIE IS
MPOBEPKU TMITOTE3 U MOJTYYEHHUSI TEOPETUUECKUX BHIBOJIOB;

OOBSICHATH HaydHbIE OCHOBBI HamOojiee BaXKHBIX JTOCTHKEHUM COBPEMEHHBIX TEXHOJOTHH,
HanpuMep, MPAKTHYECKOTO HCIOJIB30BAaHHUS PA3MUYHBIX HCTOYHMKOB SHEPTUM HAa OCHOBE
3aKOHA MPEBPAILCHUS U COXPAHEHUsSI BCEX M3BECTHBIX BUJIOB SHEPTUU.



INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMOBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

M3ydenne ¢u3MKd Ha YPOBHE OCHOBHOTO O0OIIETo 0Opa3oBaHMs HalpaBJIeHO Ha

AOCTHIKCHUC JIMUHOCTHBIX, MCTAIIPCIMETHBIX U MPEAMETHBIX 06p830BaTCJIBHBIX PEC3yJIIbTAaTOB.

B pesynprare wu3zydeHus (U3MKM Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHs Y

oOydJarorerocsi OymyT chOpMUPOBAHBI CIEAYIONE JTUYHOCTHBIC PE3YNIbTAThl B YACTH:

1) naTpuOTHYE CKOr0 BOCIIUTAHMS :

- TIPOSIBJICHUE MHTEpPECca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHICKOM (prznueckoit
HayKu,

- IEGHHOCTHOE OTHOIICHHE K JOCTH)XCHHSIM POCCUMCKUX YIEHBIX - (DU3UKOB;

2) rpaJIaHCKOr0 U JYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:

- TOTOBHOCTb K aKTUBHOMY y4acTUIO B OOCYXKJICHHHU OOIIECTBEHHO3HAUMMBIXH ITHUYECKUX
po0sieM, CBSI3aHHBIX C MPAKTUYECKUM MTPUMEHEHUEM JOCTHIKEHU N (PU3UKH;

- 0OCO3HAaHHE BaXKHOCTU MOPAIBHO-ITUYECKUX IPUHIIUIIOB B JACSTEIbHOCTH YUEHOTO;

3) 3cTeTHYECKOro BOCTIMTAHUS :

- BOCIIPUATHE ICTETHYECKUX KAayecTB (PU3MUYECKON HayKH: €€ TapMOHUYHOTO MOCTPOCHUS,
CTPOTrOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HeHHOCTH HAYYHOI'0 MO3HAHMSA:

- OCO3HAaHHE IIEHHOCTH (PM3UYECKOW HAYKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MHPA,
OCHOBBI Pa3BUTHU S TEXHOJIOTUI, BaXKHEHIIEH COCTABJISIOLIEH KyIbTYpHI;

- pa3BUTHE HAYYHOU JIFOOO3HATEIIFHOCTH, HMHTEPECa K UCCIIEI0BATEIILCKON NeATEeIbHOCTH;

5) popmupoBanus KyJbTYPbI 310POBbSI M IMOUMOHAJIBHOIO 0JIATOMOTYYHSA:

- OCO3HAaHHME ILIEHHOCTH 0e30MacHOro o0pas3a KU3HU B COBPEMEHHOM TEXHOJOTHYECKOM
MHpEe, BaXXHOCTH TMpaBUJI 0O€30MacCHOTO TIOBEACHUS Ha TPaHCIOpPTE, Ha JIOporax, ¢
ANEKTPUYECKUM H TETLIOBBIM 000PYIOBAHUEM B JJOMAIHUX YCIOBHSIX,

- chopMHpPOBAHHOCTH HaBbIKa perekcuu, MpU3HaHUE CBOETO MpaBa Ha OMMOKY U TaKOTO
e TIpaBa y IPyroro 4ei0oBeKa;

6) TPy10BOIr0 BOCIIUTAHHUS

- aKTUBHOE y4acTHe B PEIICHHH MPaKTHYECKUX 3a7ay (B paMKaxX CeMbH, 00pa3oBaTENbHOMN
OpraHW3allii, TOpoJa, Kpas) TEXHOJOTUYECKOW ¢  COIMAIbHOM HAampaBIEHHOCTH,
TpeOYIOIMX B TOM YKcie U PU3MUECKUX 3HAHUM;

- HHTEpEC K MPAKTUYECKOMY U3YYCHUIO MPOQecchii, CBI3aHHBIX C (PU3UKOIA;

7) 3K0J10rH4€eCKOro0 BOCIIMTAHMS :

- OpHWEHTalMs Ha MPUMEHEHUE (QU3NYECKUX 3HAHUW IS pelieHUs 3a1ad B 0O0JacTH
OKpYXaloIllel Ccpejbl, MIaHUPOBAHHUS MOCTYIKOB U OLIEHKM MX BO3MOMKHBIX IMOCIEICTBUI
JUTS1 OKPYKAIOIIEH CpeJibl;

- OCO3HAHWE II00ATBHOTO XapaKTepa IKOJOTHYECKUX MPOOIeM U IMyTeH UX PEUICHUS;

8) ajanTanumM K M3MEHSAIOIMMCS YCJIO0BUSIM COLMAIBbHON M MPUPOAHON Cpe/bl:

- MOTpeOHOCTh BO B3aUMOJICHCTBUM IIPU BBINOJHEHUHU MCCICAOBAHUNA M IPOEKTOB
(GM3rYecKoil HaMPaBIECHHOCTH, OTKPBITOCTD OIBITY W 3HAHUSIM JPYIUX;

- IOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUUYECKYIO JIEATEIbHOCTD;

- MoTpeOHOCTh B (POPMHUPOBAHMU HOBBIX 3HAHHI, B TOM uucie (QOPMYIHUPOBATh HJIEH,
MTOHSTHSL, TUTIOTE3BI O PU3NUECKUX OOBEKTaX W SIBJICHMUSIX,

- OCO3HaHMeE IePUIINTOB COOCTBEHHBIX 3HAHUI 1 KOMIIETEHTHOCTEH B 001acTh (pU3uKu;



® - JIJIAaHUPOBAHHUE CBOCTO pa3BUTHUSA B HpI/IO6peTeHI/II/I HOBBIX (bI/ISI/ILIeCKI/IX 3HaHHfI;
® - CTPEMIICHUC aHAJIM3UPOBATE U BBIABJIATH B3AaMMOCBSA3H IIPUPOMAHI, 06HI€CTBa 1 DKOHOMUKMH,
B TOM 4YHCJIC C UCITOJIB30BAHHUECM (I)I/ISI/I‘-ICCKI/IX 3HaHI/II>'I;

® - OICHKA CBOUX JCHCTBHUH C Y4ETOM BIHUSHUS Ha OKPYXKAIOIIYID Cpeay, BO3MOMKHBIX
[I100aJIBHBIX TIOCHENCTBUM.

B

METANIPEJJIMETHBIE PE3YJIbTATBI

pe3yibTaTe OCBOCHMS MporpamMmbl MO (U3MKE Ha YPOBHE OCHOBHOIO OOIIEro

oOpazoBanus y oOydaromerocs Oyayr cQOpMUPOBAHBI MeTampeJMeTHBbIE Pe3yJbTaThl,
BKJIIOYAIOIIME I[103HABATENbHbIE YHUBEPCAJbHbIE Yy4eOHBIE JIEHCTBHS, KOMMYHUKATHBHBIC

YHUBEpCaJbHbIE yUeOHbIE IEHCTBUSI, PETYASTUBHbIE YHUBEPCAIbHbIE YUeOHbIE AEHCTBUS.

Ilo3HaBaTe ibHbIE YHUBEPCAJIbHbIE Y4eOHbIe AeiicTBUS

Ba3oBble Jornueckune JeicTBUA:

BBISIBJIATH U XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKU OOBEKTOB (SIBICHUI);
YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KIacCh (MKAIIUU, OCHOBAHHS 1151 0000 eHU s
U CpPAaBHEHUS;

BBISIBJISITh 3aKOHOMEPHOCTH U MPOTUBOPEUMs B PACCMATPUBAEMbIX (aKTax, JaHHBIX U
HaOJIIOICHUSIX, OTHOCSIIMXCS K (PH3UYCCKUM SIBICHUSM;

BBISBJISITh MPUYMHHO-CIICACTBEHHBIE CBS3U IPU U3Y4EHUM (DU3UUECKUX SIBJICHHUH U
MPOLIECCOB, [IeNIaTh BBIBOJABI C MCIOJIB30BAHUEM JEAYKTUBHBIX W HHIYKTHBHBIX
YMO3aKIIOUEHUH, BBIJIBUTATh THIIOTE3bI O B3aUMOCBS3IX (PM3NUYECKUX BEIHYMH;
CaMOCTOSITENbHO  BBIOMpPATh cIocoO pemieHus ydeOHOM  ¢u3uueckoll  3amaun
(cpaBHEHHE HECKOJIbKMX BapUaHTOB peEIIEHHUs, BbIOOpP Hanboiee MOAXOMSILEro C
y4ETOM CaMOCTOSITENIHO BbIICTICHHBIX KDUTEPHUEB).

Ba3oBble ucciaenoBaresLCKHe NeHCTBUSA

Pa6ora

MCIIOJIb30BATh BOMPOCHI KAK HCCIIEI0BATEIbCKUH HHCTPYMEHT ITO3HAHUS,

OPOBOAUTH IO CAaMOCTOSTEIBHO COCTABJICHHOMY IIJIaHY ONBIT, HECIOXKHBIA
(U3UYECKUN AKCIIEPUMEHT, HEOOJIBIIOE UCCIICIOBAaHUE (U3UUECKOTO SIBJIICHUS,
OLICHMBATh HA MPUMEHUMOCTh M JOCTOBEPHOCTh MH(OPMALIUIO, MTOIYICHHYIO B XOJIE
U CCIIeIOBAHU S UJIH KCIIEPUMEHTA;

camMoCTosITebHO  (GOpMynHpoOBaTh O00OOLIEHUS W  BBIBOJBI IO  pe3ylbTaTam
POBEAEHHOTO HAOIIOIEHU S, OTIBITA, NCCIICAOBAHUS;

IPOrHO3UPOBATh BO3MOXHOE JlaJIbHElIIee pa3BUTHE (PU3HUECKUX MTPOLIECCOB, a TAKKE
BBIJIBUTATh MIPEAINONI0KEHUS 00 UX Pa3BUTUHU B HOBBIX YCIIOBUSAX U KOHTEKCTaX.

¢ HH(popManHei:

OPUMEHSATh Pa3IMYHbIe METOJbl, HHCTPYMEHTHl M 3alpoChl NpU TOUCKE U OTOOpe
MHQOpMAIMY WK JaHHBIX ¢ Y4ETOM MPEATI0KEHHON yueOHOM (r3nueckoil 3aaauu;
aHaAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(OPMAIUIO PA3TUUYHBIX
BHJI0B 1 JOpM TIpEACTABICHUS;

CaMOCTOATEILHO BBIOMpaATh OMTUMAIBHYIO (OPMY MpeACTaBICHHUS WHQPOPMALMU |
WUTIOCTPUPOBATh pElaeMbIe 3aJaud HECIOKHBIMH CXEeMaMH, JuarpaMMaMH, WHOM
rpadukoil ¥ UX KOMOMHAITUSMU.



KoMmMmyHHKaTHBHbIE YHHBEPCaJbHbIE Y4eOHbIe JeiicTBUSA:

B XOJIe¢ OOCYKICHHsS Y4eOHOTO MaTepuaia, pe3ylbTaToB JIa00paTOPHBIX padoOT H
IPOEKTOB 3a]1aBaTh BOMPOCHI 110 CYIIECTBY 00CYX1aeMOI TeMbl U BBICKa3bIBATh UJIEH,
HaIleJICHHbIE Ha peIleHNe 3aJauy U TIoJ/IepKaHue 01aroKenaTeTbHOCTH OOIICHU S,
COIOCTaBIISITh CBOM CYXKIEHUS C CYXKICHUSMH JPYIHX YYaCTHUKOB JHAJIOTa,
OOHApYKMBATh PA3INYHE U CXOJCTBO MO3UIIHIA;

BBIPXXaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U TUChMEHHBIX TEKCTaX;

NyOJMYHO  TPEACTABIATH  PE3YIbTAaThl  BBIOJHEHHOTO  (DM3MYECKOTO  ONBITa
(3KCIIepUMEHTa, HCCIIEI0OBAHM S, IPOCKTA);

INOHMMATh M HCIIOJB30BaTh MPEHMYIIECTBA KOMAaHIHONW M WHIMBUIYaIbHOW pPabOTHI
IPH PEIICHUH KOHKPETHON (PU3MUeCKOi MpoOIeMsl;

OPUHUMATh IIeJTM COBMECTHOW JIESTENbHOCTH, OPraHU30BbIBaTh JEHCTBUA MO €&
JOCTHOKEHUIO: PaCTIpeiessiTh POJIH, 00CYXKIATh MPOIECCHl U PE3YIbTaThl COBMECTHOM
paboThl, 0000IATE MHEHH S HECKOIBKUX JTFOJICH;

BBITTOJHATE CBOIO YacTh PalOTHI, JOCTUTasi KaueCTBEHHOTO pE3ylbTaTa IO CBOEMY
HaIPaBIICHUIO U KOOPIUHUPYS CBOM ICHCTBUSI C APYTHMH WICHAMH KOMaH/IbI;
OLICHMBAaTh KauyeCTBO CBOEr0 BKIaga B OOUMH MNPOAYKT 1O  KPUTEPHSIM,
CaMOCTOATEIBHO CPOPMYITUPOBAHHBIM YIaCTHUKAMH B3aMMOJCHCTBHSL

PerynsiTuBHbIe YHUBepcaJibHble y4eOHbIe AelHCTBUA

Camoopranusanus:

BBISBIIATH MPOOJIEMBI B )KM3HEHHBIX M YUYEOHBIX CHUTYAIUsX, TPEOYIO M X IS peIIeHUsI
(u3UYECKUX 3HAHMUI;

OpPUEHTUPOBATHCS B PA3IMUHBIX MOAXOJAaX MPUHATHS PEHICHUN (MHANBUIYAIbHOE,
MPUHSATHE PEIICHUS B TPYIINE, IPUHATHE PEIICHUN TPYITTION ),

CaMOCTOSITEIBHO COCTaBJIATh AJITOPUTM peIleHUs] (U3MYECKOW 3alaud WM IJIaHa
UCCIICIOBAaHUSA C Y4ETOM HMMEIOUMXCS PECypcoB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHUPOBATh MpesiaracMble BapHaHThI pEIeHHI;

JenaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTpO.]Ib, 3MOLHNOHAJbHBII HHTEJJIEKT:

JlaBaTh aJICKBaTHYIO OLIEHKY CUTYallMH U IIpEeAJIaraTh IJIaH €€ H3MCH CHUS,;

OOBSICHATh TPUUYUHBI JOCTHKEHUS (HEIOCTUIKEHHS) pPE3YJAbTaTOB JIESTEIbHOCTH,
JIaBaTh OLIEHKY IPHOOPETEHHOMY OIBITY;

BHOCHUTb KOPPEKTHBBI B JIEATEIBHOCTD (B TOM YHCIIE B XOJ BBIIOJHEHUS (DU3UUECKOTO
UCCIICZIOBAaHUSI MJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSTENBCTB, W3MEHHUBIIMXCS
CUTYallUH, YCTAHOBJICHHBIX OIIMOOK, BOHUKIIMX TPYAHOCTEH;

OLICHUBATh COOTBETCTBHE PE3YIbTATA LIEIU U YCIOBUAM;

CTaBUTb ce€0s1 Ha MECTO JPYroro 4YesloBEKa B XOJIe CIOpa WM JUCKYCCUU Ha HAYYHYIO
TEMY, IOHUMAaTb MOTHUBBI, HAMEPEHUS U JIOTUKY JIPYroro;

IpU3HaBaThb CBOE IPaBO Ha OMMOKY MpU peleHUuu (U3MYecKUX 3a7ady WU B
YTBEPK/ICHUSIX HA HAyYHbIE TEMbI M TAKOE XK€ IPaBO JPYroro.

INPEAMETHBIE PE3YJIbTATDBI



K xonny oOydenuss B 7 Kjacce mpeiMeTHbIE pe3ynbTaThl Ha 0a30BOM YpPOBHE JOJKHBI
OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYIAIONMXCS YMEHUM:

UCIONb30BaTh MOHATUSA: (U3MYECKHMEe W XUMUYECKHe sBJIEHUs, HaOI0/IeHue,
HKCIIEPUMEHT, MOJIENb, TUIIOTE3a, CAUHUIIBI (PU3NYECKUX BEIUYMH, aTOM, MOJEKYIa,
arperaTHbIe COCTOSIHHS BellecTBa (TBEpAOE, JKUIKOE, Ta3000pa3HOE), MEXaHUYECKOEe
IBU)KEHUE  (paBHOMEpPHOE, HEpaBHOMEpPHOE, MpSAMOJUHEIHHOE),  TpaeKTopus,
paBHOACHCTBYyIONAs cwmiia, nedopmamust (ympyras, IJacTHYecKas), HEBECOMOCTD,
COOOIIAIONIMECS] COCYbI;

paznuyath sBieHUsA (quddy3usi, TENI0BOE TBMKCHUE YaCTHIl BEIECTBA, PABHOMEPHOE
JBUKEHUE, HEPABHOMEPHOE IBUKEHHE, MHEPLMS, B3aUMOJICHCTBUE TEJ, paBHOBECHE
TBEPABIX TEN C 3aKperjEHHON OChI0 BpallleHHs, Mepelnavya AaBJICHHUS TBEPIBIMU
TeJIaMHU, KUIAKOCTSIMU U ra3aMu, aTMOC(epHOe 1aBlieHue, IJIaBaHue Tell, TPEeBpalleHU s
MEXaHWYEeCKOW YHEPIUH) M0 ONMMCAHUIO UX XapaKTePHBIX CBOWCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIMX JTaHHOE (PU3MYECKOE SIBIICHUE;

pacrio3HaBaTh MPOSBJICHUE W3YYEHHBIX (U3NYECKUX SBJICHHUI B OKPY)KAIOIIEM MHUDE, B
TOM yHclle (U3UYECKUEe SBICHUS B MPUPOJE: MPUMEPHl JIBHXKEHUS C pa3InYHbIMU
CKOPOCTSIMM B XMBOW M HEXUBOU IPUPOJE, NAECUCTBHE CHJIBI TPEHUs B INPUPOJE H
TEXHHUKE, BIUSHUE aTMOC(PEPHOIo [aBJCHMS Ha JKUBOM OpraHu3M, IIaBaHUE pbIO,
ppluard B TeJ€ YelIOBEKa, IPU ATOM MEPEBOAUTH MPAKTUUYECKYIO 33/1a4y B y4eOHYIO,
BBIICIISITH CYIICCTBEHHBIE CBOMCTBA (IPU3HAKN) (PU3UUECKUX SIBICHUIA;

OINMCHIBATh U3YYCHHbIE CBOMCTBA TEN U (U3NYECKUE SBJICHUS, UCIOb3Ysl (U3NUECKUE
BEJIMYMHBI (Macca, 00bEM, IJIOTHOCTh BELIECTBA, BpPEMs, MYyTh, CKOPOCTb, CPEIHSII
CKOpOCTb, CHJAa YIOPYIOCTH, CHUJIa TSHKECTH, BEC Teja, CHJIa TPEHHUsS, JaBJIEHUE
(TB€pmoro Tema, KUIKOCTH, Ta3a), BHITAIKABAIOIIAS CHJIA, MeXaHW4Yeckas padora,
MOIIHOCTb, TUIEYO CHJIBI, MOMEHT CHJIBI, KOD(QHUIIMEHT TMOJEe3HOTO JEHCTBUA
MEXaHM3MOB, KMHETUYECKasi U MOTEHIHAIbHAs dYHEPTHs), IPU OMUCAHUM MPABUIBHO
TPaKTOBaTh (PU3NYECKUN CMBICI UCIOJIb3YEMBIX BEIMUYNH, UX 0003HAYEHUS U €TUHUIIBI
(¢u3nYeCKX BEIMYMH, HAXOAUTh (OPMYINbI, CBS3BIBAIONME TaHHYIO (DH3UYECKYIO
BEJIMYMHY C JPYTMMH BEIWYMHAMH, CTPOUTH TIpaduKd H3YYEHHBIX 3aBHUCHMOCTEH
(GU3HYECKUX BEITUYNH;

XapaKTepu30BaTh CBOWCTBA Tel, (PU3MYECKue SIBJICHHUS U TIPOLECCHl, HCIOJb3YA
MpaBujIa CJIOXKEHUs CHI (BJOJb OAHOW TpsMoit), 3akoH ['yka, 3axon Ilackams, 3akoH
Apxumena, NMpaBUIIO paBHOBECUsl pblyara (OJOKa), «30JI0TOE MPABHIIO» MEXAHUKH,
3aKOH COXpPaHEHUS MEXaHWYEeCKOH DJHEepruH, TMpH H3TOM JaBaTb CJIOBECHYIO
(GopMyITHPOBKY 3aKOHA U 3aITMCBHIBATH €r0 MAaTEMAaTUYECKOE BBIPAKECHUE;

OOBACHATH (U3MYECKHE SBJICHUS, NMPOLECCHl U CBOWCTBAa Tel, B TOM YHCIE U B
KOHTEKCTE CHUTYallU MPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBIABJIATh MPUUYUHHO-
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBACHEHHE U3 1 —2 JTIOTMYECKUX IIATOB C OMOpOH Ha 1—
2 U3y4CHHBIX CBOWCTBAa (U3MYECKUX SIBICHHH, (M3MYECKUX 3aKOHA WM
3aKOHOMEPHOCTH;

pewmath pacy€THble 3amaud B 1-2 JEHCTBUS, HUCIONB3ySd 3aKOHBI U (OPMYIHI,
CBs3bIBAIOIME (PU3MUECKHE BEJIMYMHBI: HA OCHOBE aHalu3a YCIOBHUA 3a/laud
3aMMChIBAaTh KPATKOE YCJIOBHE, IMOJCTABIATH (DU3MUECKUE BEIUYMHBI B (HOPMYIBI H
MPOBOJIUTH PAcCUEThl, HAXOIUTh CIPABOYHBIC IJAHHBIE, HEOOXOAUMBIEC JISi PEILICHUS
3aj1a4, OL[€HUBATh PEATUCTUYHOCTb IOJYy4€HHON (PU3NYECKON BEJIUYUHBIL;



pacro3HaBaTh MNPOOJIEMbI, KOTOPbIE MOXKHO pELMTh MPU TOMOIM (U3HUECKUX
METOJI0B, B OINHMCAaHUM HCCIEIOBAHUS BBIAEIATh IPOBEPSIEMOE IIPEIOJIOKEHHE
(rumote3y), pa3nMYaTh W HWHTEPIPETUPOBATH TMONYYEHHBIH pe3ynbTaT, HaXOIUTh
OIIMOKHM B XOJIE€ OMBITA, JA€JaTh BHIBOJIBI 10 €T0 pe3yibTaTam;

IPOBOAUTD OTBITHI 1O HAOIIOACHUIO (M3NYECKUX SIBICHUN HIIM (PU3NIECKUX CBOWMCTB
Ten: GopMyIUpOBaTh MPOBEPSIEMbIE MPENONOKEHUs, COOUpaTh YCTAaHOBKY U3
MPEAI0KEHHOTO 000PYI0BaHU L, 3aIIMChIBATh X0 ONbITa U (POPMYIHPOBATH BBHIBOJIBI;
BBITIOJHATH MPSIMBIE U3MEPEHUST PACCTOSHUS, BPEMEHH, MAacChl Tela, 00bEéMa, CHIIBI U
TEMIEpaTypbl ¢ UCIOJIB30BAHHEM AHAJIOTOBBIX M HUQPOBBIX NMPUOOPOB, 3aIUCHIBATH
MOKa3aHUs MPUOOPOB € YUETOM 33JaHHOM a0COIIOTHOM MOTPEIIHOCTH U3MEPEHUIH;
IPOBOAUTDH UCCIEIOBAHUE 3aBUCUMOCTH OJHON (PU3MUECKOM BEIMYMHBI OT APYrou ¢
M CIIOJIb30BAHUEM MPAMBIX U3MEPEHUHN (3aBUCUMOCTHU ITYTH PAaBHOMEPHO JBHKYILETOCS
T€a OT BPEMEHU JABUKEHUS Teja, CUJIbl TPEHUS CKOJIBKEHHUS OT Beca Tella, KauecTBa
00pabOTKM TOBEPXHOCTEW Tel U HE3aBUCHMOCTU CHUJIBI TPEHHS OT IJIOU@AU
CONPUKOCHOBEHMS TE€J, CUJIbl YIPYTOCTH OT YAJMHEHMS MPYKHUHBI, BHITAIKABAIOLICH
CUJIBl OT OOBEMa MOTPYKEHHOW 4YacTH Tela U OT IUIOTHOCTH JKUJIKOCTH, €&
HE3aBHCUMOCTH OT IUIOTHOCTH Tejla, OT TIIYOMHBI, Ha KOTOPYIO MOIPYXEHO Teo,
YCIOBHH TIJIaBaHUS TeN, YCIOBUM pPaBHOBECHs pbluara W OJOKOB), y4acTBOBaTh B
MJAHUPOBAHWM y4eOHOTO HCCIEAOBAaHMS, COOMpaTb YCTAaHOBKY U  BBINOJHSTH
U3MEpEHUs, cleayd NPEeNIoKEHHOMY IIaHy, (MKCHpOBaTh PE3YNAbTaThl MOJIY4EHHOU
3aBUCUMOCTH (M3MYECKUX BEIUYMH B BHUJAE MPEIOKEHHBIX TaOMUI[ U TpaduKos,
JIeJIaTh BBIBOJIBI 10 pe3y/ibTaTaM HCCIIE0BaHUS;

MPOBOJIUTh KOCBEHHBIE H3MEpEeHUS (M3MYECKUX BETUYMH (IJIOTHOCTH BEIIECTBA
JKUIKOCTH M TBEPIOTO TeNa, CHJIa TPEHUS CKOJBXKEHHS, JaBJCHUE BO3AyXa,
BBITAJIKUBAIOL@AS CHJIA, JEWCTBYIOIAs Ha MOIPYXKEHHOE B JKUJKOCTh TEIo,
KO3 QPUIIMEHT IOJIE3HOTO JEHCTBUS MPOCTBIX MEXaHU3MOB), CIeRysl MPEeIOKECHHON
WHCTPYKLHU: TIPHU BBITIOJHEHUN U3MEPEHUN cOOMpaTh SKCIEPUMEHTAIbHYIO YCTAHOBKY
Y BBIYUCIIATH 3HAYEHUE UCKOMOU BETUYNHBI;

coOmofaTy TMpaBUlia TEXHUKUA OE€30MacHOCTH TMpu pabore ¢ 1abOpaTOPHBIM
00opynoBaHuEM;

yKa3blBaTh MPUHITUIBI JIEHCTBUSI MPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOAIOIIMECS COCYAbI, OAPOMETp, phbluar, MOABUKHBIN U
HEIOABUKHBIN 0JIOK, HAKITIOHHAs IJIOCKOCTH;

XapaKTepu30BaTh MNPUHIHIBI JEHCTBHS H3Yy4EHHBIX NPHOOPOB M TEXHUUYECKHUX
YCTPOMCTB C OMOpPOW Ha UX OMUCaHUs (B TOM YHCJE: MOJAIMITHUKU, YCTPOHCTBO
BOJIONIPOBO/IA, TMJIPaBIMYECKUIM Ipecc, MaHOMETP, BBICOTOMEp, MOPILIHEBOM Hacoc,
apeoMeTp), UCIOJIb3YSl 3HAHUS O CBOMCTBaX (PU3MUYECKUX SBJICHUNH U HEOOXOAMMBIE
¢u3nyueckre 3aKOHBI U 3aKOHOMEPHOCTH;

NPUBOJUTh TPUMEPHl (HaXOAWTh WHGOPMALMIO O TMpUMEpax) MPAKTUUECKOTO
UCIIONb30BaHMSl (PU3MYECKUX 3HAHUM B TMOBCEIHEBHOW KHU3HU JUIs OOECTeUEHUS
0e30I1acHOCTH Ipu OOpallleHUU C NOpudOpaMM W TEXHUYECKUMHU YCTpPOWCTBaMH,
COXpPaHEHHUs 370pPOBbS M COOJIOJCHHUS HOPM DKOJIOTMYECKOTO TMOBEACHUS B
OKpYXXarolllel cpee;

OCYILECTBIISATH OTOOpP HMCTOYHHUKOB HH(popManuu B MHTEpHETE B COOTBETCTBUH C
3a/IaHHBIM MTOMCKOBBIM 3alIPOCOM, Ha OCHOBE UMEIOLMXCS 3HAHUH U MYTEM CpaBHEHUS



pa3IMYHbIX UCTOYHUKOB BBIAEATh MH(OPMALIHMIO, KOTOpasl ABJISETCS MPOTHBOPEUNBOM
WJTH MOKET OBITh HEJIOCTOBEPHOI;

MCIIOJIb30BaTh MPHU BBHIOTHEHUN Y4eOHBIX 33JJaHUIl HAyYHO-TIOMYISIPHYIO JTUTEPATYpy
(¢u3UUecKOro CcoJAep:KaHMs, CIpPaBOYHBIE Marepualibl, pecypcbl cetu VHTtepHer,
BIIAJIeTh NMPUEMAMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus WHQOpManuu u3
OJHOM 3HAKOBOM CHCTEMBI B JIPYIYIO;

co3maBaTh COOCTBEHHBIE KPAaTKHE MUCHMEHHBIE M YCTHBIE COOOIIEHUs HAa OCHOBE 2—3
UCTOYHUKOB MH(MOpMAINU (PU3NUECKOTO COAEpKaHMs, B TOM YHCIe MYOIMYHO JeaTh
KpaTKhe COOOIIEHUS O pe3ybTaTax MPOEKTOB UJIM Y4eOHBIX HCCIEAOBAHUH, P 3TOM
IPaMOTHO HCIIOJb30BAaTh H3YYCHHBIH TMOHATHIHBIN ammapaT Kypca (U3HKH,
CONPOBOK/JIATh BBICTYIIJICHUE ITPE3CHTALUEH;

IIPU BBHIMOJHEHUN Y4EOHBIX NMPOEKTOB M MCCIIEOBAHUM pacpeensiTh 00S3aHHOCTH B
TpYIIE B COOTBETCTBUM C IOCTABJIEHHBIMHU 33Jja4aMU, CJIEUTH 3a BHIIIOJIHEHUEM IIJIaHA
NENCTBUM, aJeKBAaTHO OIICHWBATh COOCTBEHHBIM BKIAaJ B JEATEIBHOCTH TPYIIIIHI,
BBICTPaNBaTh KOMMYHUKAaTUBHOE B3aUMOJEHCTBUE, yIUTHIBAsI MHEHHUE OKPYKAIOLUX.

K xoHmy oOydyeHus B 8 kiacce mperMeTHbIE pe3ylbTaThl Ha 0a30BOM YpOBHE JIOJDKHBI
OTpaxaThb CPOPMUPOBAHHOCTD y OOYyHAIOIIMXCSI YMEHUM:

MCIIOJIb30BaTh MOHSTHS: Macca W pa3Mepbl MOJIEKYI, TEMJIOBOE ABUIKEHHE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSIHMSI BEIeCTBa, KpUCTa/LIMYecKue U aMopHbIE Telna,
HACBHIIICHHBIA W HEHACBHIICHHBIN Tap, BIAKHOCTh BO3/yXa, TEMIIEpaTypa, BHYTPEHH SIS
SHEPIUsl, TEIIOBOM JBUTATENb, FJIEMEHTAPHBIN 3JIEKTPUUYECKUI 3apsi, 3JIEKTPUUYECKOE
MoJie, MPOBOAHUKA W JUABJIEKTPUKH, MOCTOSIHHBIA SJEKTPUUECKUN TOK, MAarHUTHOE
0JIE;

pa3nuuaTth SBICHUA (TEIIOBOE pACUMpPEHHE U CXKaTHe, Telonepenayda, TEmIoBOe
paBHOBEcHE, CMauyMBaHWE, KalWUISAPHBIE SBJICHUS, WCIApeHHe, KOHICHCAIUs,
TJIABJICHUE, KpucTaun3anus  (OTBEpIIEBaHHUE), KUIIEHUEe,  TemnJjonepenaya
(TenJIonpoOBOAHOCTh, KOHBEKIIUS, U3Iy4E€HHE), AJICKTpU3ALUs TeJ, B3aUMOJEHCTBHE
3apsA0B, NEHCTBUSL SJEKTPUYECKOTO TOKA, KOPOTKOE 3aMblIKaHUE, B3aUMOJICHCTBUE
MarHuTOB, ACWCTBME MArHUTHOIO IMOJS HAa MPOBOIHUK C TOKOM, 3JIE€KTPOMAarHUTHAs
WHAYKIHS) 10 OMHUCAHWUIO WX XapaKTepHBIX CBOWCTB W Ha OCHOBE OIBITOB,
JEMOHCTPHUPYIOIIMX JTaHHOE (U3UUECKOEe SBIICHUE;

pacro3HaBaTh MPOSIBICHUE U3YYEHHBIX (PU3UYECKU X SIBJICHUI B OKPYXKaIOIIEM MHUpE, B
TOM 4Yucie QU3UYECKUEe SIBICHHS B TPHPOJAC: MOBEPXHOCTHOE HATSHKCHHE U
KanuJUIApHBIE SIBIICHUS B TMpPUPOJE, KpUCTaUIbl B mpupojae, uznydenue CoiHIla,
3aMep3aHre BOJOEMOB, MOPCKHE OpH3bI, 00Opa3oBaHUE POCHI, TyMaHa, MHEs, CHETa,
JNIEKTPUYECKUE SBJICHUS B arMmocdepe, OdICKTPUUECTBO IKUBBIX OpPTaHU3MOB,
MarHuTHOE Moje 3eMid, Apeild MOIICOB, POJIb MarHUTHOIO MOJS AJISl KU3HU Ha
3emiie, MOJSAPHOE CHSHUE, MPH 3TOM MEPEBOAUTHIIPAKTHYECKYIO 3a/1a4y B ydeOHYIO,
BBIJICIISATH CYIICCTBEHHBIE CBOMCTBA (MPU3HAKHU ) (PU3NYECKUX SIBJICHUI;

OTIMCHIBATh M3yYCHHBIC CBOMCTBA TEI M (PM3MYECKUE SBJICHUS, UCTIOJIB3YS (PU3MUECKUE
BEJIMUMHBI (TeMIeparypa, BHYTPEHHSISI SHEPrHs, KOJIMYECTBO TEIUIOTHI, YIEIbHAs
TENJIO0EMKOCTh BEIECTBA, yAeNbHAs TEIJIOTa IUIABJICHUS, VYIeJIbHAs TeIrioTa
napooOpa3oBaHUs, yIeNbHAs TEIJIOTa CTOPAHUS TOIUIMBA, KOI(QQPUIIMEHT IOJIE3HOTO
JNEHCTBUS TEIJIOBOW MAIMHBI, OTHOCUTENbHAS BIAXKHOCTh BO3AYyXa, DJIEKTPUUYECKUM
3apsi, cuJia TOKa, OJJIEKTPUUECKOe HampspKeHUe, CONPOTHUBJIEHME IPOBOJHUKA,
yIEeNbHOE COMPOTUBJIEHUE BEUIECTBA, pab0Ta M MOIIHOCTh AJEKTPUUYECKOTO TOKA), IPU



ONMCAHUM TPABUJIBHO TPAaKTOBaThb (PU3UYECKUH CMBICH MCIOJIb3YEMBIX BEIUYMH,
0003HAYCHHS M CIUHUIBI (PU3NUYECKUX BEIUYUH, HAXOAUTh (POPMYJIbI, CBSAZBIBAIOIIME
JAHHYI0O (U3MYECKYI0 BEIMYMHY C JPYIMMH BEIMYMHAMH, CTPOMTHb TIpaduKu
M3Y4EHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJINYUH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MUYECKUE SIBICHUS W TIPOIECCHI, HCIOJIb3YA
OCHOBHBIC ITOJIOXKECHUS MOJIEKYISPHO-KNHETHYECKOW TEOPUU CTPOCHUs BEUICCTBA,
INPUHLIUI CYNEpHO3UIMU TOJeH (Ha KauyeCTBEHHOM YPOBHE), 3aKOH COXPaHEHMS
3apsina, 3akoH Oma naiust ydacTka menu, 3akoH JDxoyms—JIeHna, 3aKoH cOXpaHEHUs
SHEPruH, MPU ATOM JaBaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA M 3alMChIBATh €TI0
MaTEMaTU4YECKOE BBIPAKCHUE;

OOBACHATh (DM3MUECKUE MPOLECCHl W CBOMCTBA TE€Jl, B TOM 4YHUCIE U B KOHTEKCTE
CUTyallui IIPAKTUKOOPHUEHTUPOBAHHOTO Xapakrepa: BBISBJIATH
NPUYUHHOCIIECTBEHHBIE CBS3H, CTPOUTh OOBSICHEHHE W3 |—2 JIOTMYECKUX IIArOB C
ornopoii Ha 1—2 u3y4eHHBIX CBOMCTBA (DM3MUECKU X SIBICHUH, (PU3NYECKN X 3aKOHOB UJTN
3aKOHOMEPHOCTEM;

pewmate pacy€THble 3amaud B 2-3 JAEHCTBUS, HUCIONb3ysd 3aKOHBI U (OPMYIHI,
CBs3bIBAIONME (DM3MYECKWE BEIWYMHBI: HAa OCHOBE aHalM3a YCJIOBHS 3a/1aud
3aIUChIBATh KPATKOE YCIOBHUE, BBIABIIATH HENOCTATOK JAHHBIX JUISl PELUICHUS 3a1adu,
BBIOMPATh 3aKOHBI U (OPMYJIbl, HEOOXOAUMBIE IS €€ pelleHus], IPOBOAUTH PAacUEThl U
CpaBHHBATh INOTY4CHHOE 3HaUeHUE (PM3UUECKON BETMYNHBI C M3BECTHBIMU JAaHHBIMU;
pacriozHaBaTh MPOOJEMbI, KOTOPbIE MOXHO pEUMTh NPU TMOMOIM (PUINUECKUX
METOJIOB,  WCHOJIb3Ys  ONHCAHUWE  HCCIECIOBAaHMSA,  BBIACIATH  NPOBEPAEMOE
IIPEANOJIOKEHUE, OLICHUBATh IIPABUIIBHOCTb IIOpPsKA IIPOBEACHUS HCCIENOBaHUS,
JIeJIaTh BBIBOJBI;

MPOBOJIUTH OMBITHI IO HAOMIOJACHNUIO (M3MUECKUX SBJICHUN WIM (PU3MYECKUX CBOWCTB
Tesl (KamWJUISIPHBIE SBJICHUS, 3aBUCHUMOCTb JIaBJICHHMS BO3/AyXa OT €ro o0béma,
TEMIIEPATYPBI, CKOPOCTH IPOLECCa OCTBIBAHUS U HAIrPEBAHUs IIPU U3IYYECHHUH OT I[BETA
U3Iydaounel (mommomaroeid) HTOBEPXHOCTH, CKOPOCTh HCHApEeHUs BOAbI OT
TEMIEPATypbl KUAKOCTM M IUIOIALM €€ IIOBEPXHOCTH, OJJIEKTpU3auus Tl U
B3aUMOJICHCTBUE JJIEKTPUYECKUX 3apsI0B, B3aUMOJICHCTBHE MOCTOSHHBIX MArHUTOB,
BU3yaJIN3allUsl MATHUTHBIX I10JIEH TOCTOSSHHBIX MarHUTOB, JEMCTBUS MarHUTHOIO I1OJIS
Ha IIPOBOJHMK C TOKOM, CBOMCTBA JJIEKTPOMAarHWTa, CBOMCTBA 3JICKTPOJBUIATEISA
MOCTOSIHHOTO TOKa): (OopMyIMpoBaTh MpOBEpsSEMbIE MPEANOJIOKEHUs, COOMPATH
YCTAaHOBKY M3 IPEIIOKEHHOI0 OOOpYIOBaHHUs, ONMCHIBATH XOJ ONbITA U
(opMynupOBaTH BHIBOJIBI,

BBINIOJIHATH MPSMBIE U3MEPEHUS TEMIIEpaTypbl, OTHOCUTEIBHON BJIAKHOCTH BO3.yXa,
CUJIBl TOKA, HaIPSHKEHHS C HCIOJB30BAaHHEM AaHAJIOTOBBIX MPUOOPOB U JIaTUUKOB
¢u3nYecKX BEIWYUH, CPaBHUBATh pPE3YIbTaThl HM3MEPEHHH ¢ Y4ETOM 3aJaHHOM
abCOIOTHOM MOTPENHOCTH;

MPOBOJUTH MCCIEAOBAHNUE 3aBUCUMOCTH OJHON (PM3MYECKON BEIMYMHBI OT APYroi ¢
UCIOJIb30BAHUEM IPSAMBIX U3MEPEHUH (3aBUCUMOCTh CONPOTHBIICHUS IMPOBOJHHKA OT
€ro JJIMHBI, IJIOMAAN MONEPEYHOrO CEYECHUS U YACIBHOIO CONPOTHBIICHUS BEILECTBA
IIPOBOJHUKA, CHUJIBI TOKA, U YLIETO Yepe3 MPOBOJHHUK, OT HAIIPSDKEHU S HA IPOBOIHHUKE,
UCCIIeIOBAaHUE II0CIE0BATEIbHOIO U MapauIeNbHOTO COEAMHEHHH IPOBOIHUKOB):
NJaHUPOBATh MCCIEAOBAHUE, COOMPATh YCTAHOBKY M BBIIOJHSATH U3MEPEHUs, CIEAys



IPEUI0KEHHOMY TUIaHy, (M KCHPOBATh PE3yNbTaThl TOJIYYEHHON 3aBUCUMOCTU B BUJE
TabauI ¥ TpaUKOB, JEIaTh BHIBOIBI IO PE3y/IbTaTaM HCCIICAOBAHUS;

® [POBOAMTH KOCBEHHBIE M3MEpEeHHUs (DM3MUECKUX BENUUYMH (ylelbHas TEMI0EMKOCTh
BEIIECTBA, CONMPOTUBIIEHUE MTPOBOJHNKA, pad0Ta U MOIIHOCTH DJIEKTPUYECKOTO TOKA):
IUTAHUPOBATh U3MEPEHHUs, COOMpaTh OKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CIEIYS
IPEUI0KEHHOM MHCTPYKIMH, U BBIYUCIIATh 3HAYEHHUE BEJINYMHBI;

e coOmonmath TpaBWIa TEXHUKH O€30MacHOCTH Tpu pabore ¢ TabopaTOpHBIM
0o0opyIoBaHUEM;

® XapaKTepHU30BaThb IPUHLHUIBI ACUCTBUS HU3YyYEHHBIX IPUOOPOB M TEXHUYECKUX
YCTPOWCTB C OMOPOH Ha UX OMUCAHHS (B TOM YHMCIE: CHCTeMa OTOIUICHUS JIOMOB,
TUTPOMETp, MapoBas TypOMHA, aMIEpMETp, BOJBTMETP, CUETUUK 3IIEKTPUUYECKON
SHEPTHH, OHJIEKTPOOCBETUTENIbHBIE MPHUOOPHI, HarpeBaTelbHbIE 3JIEKTPONPUOOPHI
(mpuMepsl), DIEKTPUYECKHE TNPEAOXPAaHUTEIH, HJIEKTPOMArHUT, 3JIEKTPOJBUTATEINb
MOCTOSIHHOTO TOKa), HCIOJIb3ys 3HAHMUS O CBOWCTBAaX (M3MYECKUX SBICHUH U
HeoO0XoaUMbIe (PM3UUECKHE 3aKOHOMEPHOCTH;

® pacro3HaBaTh MPOCTbIE€ TEXHUYECKUE YCTPOWCTBA M HM3MEpPUTENBHBIE NMPUOOPHI MO
CXeMaM M CXEMAaTHYHBIM PHCYHKaM (KHIIKOCTHBIH TEPMOMETp, TEPMOC, TICUXPOMETD,
TUTPOMETp, JIBUTATENb BHYTPEHHETO CTOpaHUs, 3JIEKTPOCKOI, PEoCTaT), COCTABIIAThH
CXEMBbl 3JIEKTPUYECKUX LIENEH C MOCIEN0BATEIBHBIM U MapajlIebHbIM COEAUHEHHEM
DIIEMEHTOB, Pa3iIN4asl YCIOBHBIE 0003HAUCHUS HIIEMEHTOB SJICKTPUUECKUAX LETICH;

® [IPUBOJUTH MpUMEpPHl (HAXOOUTh HMHQPOPMALKIO O TMPUMEpPax) MPAKTHIECKOTO
UCIOJIBb30BAaHUS (M3MUYECKUX 3HAHUM B IOBCEIHEBHOM MXHM3HU sl oOecleyeHUs
0e30I1acHOCTH Mpu OOpallleHUM C NOpudOpaMM W TEXHUYECKUMHU YCTpPOWCTBAaMH,
COXpPaHEHHUs 37I0POBb M COOJIIOJICHMS HOPM SKOJOIMYECKOTO TOBEJEHHS B
OKpYXXarolle Cpese;

® OCYIIECTBJIATh MOMCK HH(popManuu (QU3NUecCKoTo cojiepxkaHus B HMHTepHeTe, Ha
OCHOBE HMMEIONMXCS 3HAHUM U MYTEM CpaBHEHUS JIONOJHUTEIBHBIX HCTOYHHKOB
BBLACTSATh MHQPOPMALMIO, KOTOpas SBISETCS HPOTUBOPEYMBON MM MOXKET OBITh
HEI0CTOBEPHOM;

® LCIOJIb30BAaTh IIPH BBINOJIHEHUH Y4EOHBIX 33JaHUIl HAy4HO-TIONMYJSPHYIO JIUTEPATYPy
¢u3nyecKoro coJlepxKaHus, CIPAaBOYHBIE MaTepuajbl, pecypchl cetn HMHTepHer,
BJIaJIeTh MPUEMAMU KOHCIEKTMPOBAHUS TEKCTa, MpeoOpa3oBaHMs WHQOpManuu U3
OJIHOW 3HAKOBOW CHCTEMBI B JPYIYIO;

e Co3JIaBaTh COOCTBEHHBIE IHCBMEHHbIE M KpaTKue YCTHBIE COOOILIeHHs, 00001as
UH(OPMAIUIO U3 HECKOJIBKMX MCTOYHUKOB (DM3MUECKOTO COAEp)KaHHs, B TOM 4YHCIIE
NyOJIMYHO  TPEACTABJIATh  pe3ylnbTaTbl  MPOEKTHOM MM  HMCCIIEAOBAaTEIbCKON
JeSITeIbHOCTH, IPU 3TOM TPaMOTHO MCII0JIb30BaTh W3y4EHHBIN MOHATHIHBIN anmapar
Kypca (M3UKH, COPOBOX/IATh BHICTYINICHUE TTPE3CHTAIUEH;

® [IpU BBIIOJHEHUU Y4EOHBIX MPOEKTOB M HCCIENOBAHUM (DM3MUECKUX IPOILIECCOB
pacrpenenaTh 0043aHHOCTU B IPYIIE B COOTBETCTBUM C IOCTABJIEHHBIMH 3a/ladyaMy,
CIIEANTH 32 BBHINIOJHEHUEM IIJJaHa ACUCTBHI M KOPPEKTHPOBATh €ro, aJeKBaTHO
OLICHMBAaTh COOCTBEHHBIH BKIAJ B  JIEATEIBHOCTb TPYIIbBI, BBICTPAUBAThH
KOMMYHHMKATHUBHOE B3aUMOJIEHCTBHE, IPOSBIISSi TOTOBHOCTD pa3peliaTb KOH(UIMKTHI.

K koHmy oOydyeHus B 9 kijacce MpeIMETHBIE pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI

OTpakaTb C(QOPMUPOBAHHOCTh Y OOYJAIOLMXCST YMEHUM:



UCIIOJIb30BAaTh IOHATHS: CHCTeMa OTc4yéTra, MaTepuajbHas TOYKa, TPACKTOPHS,
OTHOCUTEIBHOCTh MEXaHMYECKOIO JIBM)KEHMS, nedopmanus (ynpyras, miacTuyeckas),
TPEHHE, LEHTPOCTPEMUTEIBPHOE YCKOPEHHE, HEBECOMOCTb M IIEPErpy3KH, LIEHTP
TSOKECTU, aOCOJIOTHO TBEPAOE TENO, LEHTP TSHKECTH TBEPAOIrO Tella, PaBHOBECHE,
MeXaHW4Yeckhue KojeOaHWs W  BOJHBI, 3BYK, MH(QPa3ByK U  YIbTPa3BYK,
9JIEKTPOMAaTrHUTHBIE BOJIHBI, ILKAJIA 3JEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCThH U
JATbHO30PKOCTh, CIIEKTPHl MCIYCKaHWUS M TOIIOIIEHUs, aibga, Oera- M ramma-
U3ITY4CHU S, N30TOIIBI, iAEPHAs SHEPTETHUKA;

pasnuyarh sBJIEHUSA (PaBHOMEPHOE M HEPABHOMEPHOE IPSMOJIMHEHHOE IBUXKEHUE,
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JIBHKEHUE, CBOOOJHOE TaJIeHUE TeJl, PaBHOMEPHOE
JBUKEHHE II0 OKPYXKHOCTH, B3aUMOJAEHCTBUE TeJ, PEAKTUBHOE JBUIXKEHHUE,
KoJiebaTenpHOEe JIBHKEHUE (3aTyXalolllMe M BBIHYXKJEHHbIE KoJeOaHUs), pe30HaHC,
BOJHOBOE JBMJKEHHE, OTpPaXCHHE 3ByKa, MPAMOJIMHEHHOE pacIpoOCTpaHEHUE,
OTpakeHHE U MPEJIOMIICHIE CBETa, IT0JIHOE BHYTPEHHEE OTPAKEHHUE CBETA, PA3JIOKEHH €
Oeroro cBera B CHEKTP U CIIOKEHHE CHEKTPAIbHBIX I[BETOB, AMCIEPCHS CBETa,
€CTECTBEHHAs! paJlMOAKTUBHOCTb, BOZHUKHOBEHHE JIMHEHUYATOTO CIEKTpa H3J1YydeHHS)
10 ONMCAHUIO UX XapaKTEPHbIX CBOMCTB M HAa OCHOBE OIBITOB, JEMOHCTPHUPYIOLMX
JaHHOE (PU3UYECKOE SIBJICHUE;

pacrno3HaBaTh MPOSBICHUE U3YYEHHBIX QU3MUECKUX SBJICHUN B OKpYXaloIeM Mupe (B
TOM 4Hclie (U3UUYECKUE SBJICHUS B MPHUPOJIE: TPUIUBBI U OTJIMBBI, IBHKCHUE TIIAHET
ConHeyHOM! cHCTeMbl, pEaKTUBHOE JIBU)KEHHUE KUBBIX OPIraHU3MOB, BOCIIPHUSTHE 3BYKOB
JKUBOTHBIMU, 3€MJIETPSICEHHE, CEMCMHUYECKUE BOJHBI, ILYHaMM, 3XO, LBETa Tel,
ONTHUYECKWE SBJIEHHMS B  IpuUpoje, OHOJOrMyeckoe JeWcTBHE  BUMMOIO,
YABTPAa(HOIETOBOTO U PEHTITCHOBCKOTO HW3JTYyYCHUU, €CTECTBEHHBIA PaAMOAKTHBHBIN
(GoH, KOCMHUYECKUE JIYydd, paJMOAKTUBHOE H3IydeHHE NPHUPOIHBIX MHUHEPAJOB,
JeCTBHE paJiMOaKTUBHBIX M3JIydEHUI HAOpPraHW3M 4eloBeKa), IIPU 3TOM IEPEBOAUTH
NPAKTUYECKYIO 33/1auy B y4eOHYIO, BBIJCNATH CYIIECTBEHHBIE CBOWCTBA (TIPU3HAKM)
(du3nYecKuX SABJICHUM;

ONMCHIBATh U3YYCHHBIE CBOMCTBA TeN U (PM3NYECKUE SBIICHUS, UCIOIb3YS (PU3NUECKUE
BEJIMYMHBI (CPEIHSIsI U MIHOBEHHAs CKOPOCTh Teja MPU HEPAaBHOMEPHOM JBH)KEHMH,
YCKOpEHHE, MepeMelleHue, MMyTh, YIIoBas CKOPOCThb, CHJIa TPEHUs, Cuja yHpYrocTu,
cuja TSHKECTHU, YCKOpEHHE CBOOOJHOIO MaJIeHHs, BEC Tejla, MUMIYIIbC Tella, UMITYIIbC
CHJIbI, MEXaHUYecKast padoTa U MOIHOCTb, OTEHIIMATIbHAsL YHEPIUS TeJla, I OJTHATOrO
HaJl IOBEPXHOCTBIO 3€MJIM, IOTEHLUAIbHAS SHEPIHs CKATON MPYKUHBI, KWHETHYECKas
9HEprus, MOJHas MEXaHWYecKas JHEprus, MephuoJl M YacToTa KojleOaHWH, UIMHA
BOJIHBI, TPOMKOCTb 3BYKa M BBICOTa TOHA, CKOPOCTh CBETA, MOKA3aTeNlb MPEIOMIICHUS
Cpeapl), PU ONHMCAHUH TPABMIIBHO TPAKTOBATh (PU3UYECKUH CMBICT HCIOIB3YEMBIX
BEJIMYMH, OOO3HAYEHUS W E€AMHUIBl (U3MUYECKUX BEIUYUH, HAXOIUTH (HOPMYIIBI,
CBSI3BbIBAIOIIME JAHHYIO (U3MUECKYI0 BEIMYMHY C APYTMMH BEJIUYMHAMU, CTPOUTH
rpauKy M3y4eHHBIX 3aBUCUMOCTEH (PM3NYECKUX BEIMYMH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3MUECKUE SIBJICHUS U MPOLIECCHI, UCIONb3Ys 3aKOH
COXpaHEHUsl PHEPIUM, 3aKOH BCEMHMPHOTO TSTOTEHUS, MPUHIUI CYNEPHO3ULIMU CHUI,
IIPUHIIUII OTHOCUTENBHOCTH [ annies, 3akoHsl HproTOHA, 3aKOH COXpaHEHUs UMITYIIbCa,
3aKOHbl OTPAXKEHMS M IPEIOMIICHUS CBETa, 3aKOHBl COXPAHEHHUs 3apsIOBOIO M
MaccoBOIO 4YMCENl IpU SJEPHBIX pEAKIUAX, INpPU 3TOM JaBaTb CIOBECHYIO
(GopMyIMpPOBKY 3aKOHA U 3aIMCBIBATH €I0 MATEMAaTUUYECKOE BBIPAXKEHUE;



OOBSICHATH (DU3MYECKUE MPOLIeCChl W CBOMCTBA TeJd, B TOM 4YHCIE€ M B KOHTEKCTE
CHUTyallHid  TNPAKTUKOOPHMEHTHPOBAHHOTO  XapakTepa:  BBIBIATh  IPUYUHHO-
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBICHEHHE U3 2—3 JIOTMUECKUX IIATOB C OMOPON Ha 2—
3 uW3ydeHHbIX CBOWCTBAa (U3MYECKUX SBJICHUH, (U3MYECKUX 3aKOHOB WIIU
3aKOHOMEPHOCTEM;

pemaTh pacu€THbIe 3aauu (OMUpAIOLEcs Ha CUCTEMY U3 2—3 ypaBHEHUI ), HCIIOJIb3YA
3aKOHBI M (OPMYINbI, CBs3bIBalONME (M3WUYECKUE BEIMYMHBI: HAa OCHOBE aHaIM3a
YCIIOBUSL 3a/laud 3allMChIBaTh KPaTKOE YCIOBHUE, BBIABIATH HEIOCTAIOUIME WIIU
M30BITOYHBIC JTAHHBIC, BHIOMPATh 3aKOHBI U (POPMYIbI, HEOOXOIUMBIE IJIA PEIICHUS,
OPOBOAUTH pacuéTbl M OLEHHBATh PEATMCTUYHOCTh IMOJYYEHHOTO 3HAYEHUS
¢du3nueckol BETUYNHBI;

pacro3HaBaTh NpPOOJIEMbI, KOTOpbIE MOXKHO pEIMTh MPU TOMOIM (PU3NUECKUX
METO/IOB,  HCIIOJIb3ysl ~ ONHCAaHUE  HCCIEOBAHMS,  BBIACIATH  IPOBEpSIEMOE
MPEANoNIOKEeHHE, OIEHUBATh IPABUIBLHOCTh TMOPSAAKAa IPOBEIEHUS HCCIEIOBaHUS,
JIeNaTh BBIBOJIBI, HHTEPIPETHPOBATH PE3YIIbTAThl HAOIIOICHHUH U OIBITOB;

IPOBOAUTD OMBITHI 110 HAOIIOAEHUIO (U3NYECKUX SIBICHUNH MIIM (PU3UUECKUX CBOMCTB
TeN (M3ydeHue BTOpOro 3akoHa HeloTOHA, 3aKOHA COXpaHEHUS SHEPTHH, 3aBUCUMOCTD
nepruojaa KoieOaHuil MpyKMHHOTO MassTHUKA OT MAacChl Ipy3a U )KECTKOCTU MPYKUHBI U
HE3aBHCUMOCTb OT aMILIUTY/bl MaJIbIX KOJIeOaHUM, MPAMOIMHEWHOE paclpocTpaHeHue
CBETa, DPA3JIOKEHHE OENoro CBETa B CIEKTP, M3YYCHHUE CBOMCTB H300paKCHUS B
IJIOCKOM 3€pKajie M CBOMCTB H300pakeHUs IMpeaMeTa B coOMparoIiel JHMH3e,
HAOJIOZICHNE CIUIOMHBIX M JIMHEWYAaThIX CHEKTPOB H3ITYYCHHUS): CaMOCTOSATEIBHO
coOMpaTh YCTAaHOBKY M3 N30BITOYHOTO Habopa 000pyIOBaHUS, OMKCHIBATh X0 ONBITA U
€ro pe3yabTarhbl, POpMYIUPOBaATh BHIBOIbI;

MPOBOJIUTH MpPU HEOOXOJUMOCTHU CEpUI0 NPSMBIX H3MEPEHHUH, OIpenenss cpenHee
3HAYeHHE H3MepseMoil BenWuuHbl ((POKYCHOE pPACCTOSIHME COOMpAroIled JIMH3bI),
000CHOBBIBATH BBIOOD CITOC00a U3MEPEHU S (M3MEPUTEILHOTO MPHOOpa);

IPOBOAUTH MCCIECIOBAHME 3aBHCHUMOCTEH (PM3MYECKUX BEIMYMH C HCIOJB30BAHHEM
OpSAMBIX HW3MEPEHHH (3aBUCMMOCTh TYTH OT BPEMEHH TMPHU PABHOYCKOPEHHOM
IBYOKCHMM 0e3 HavajdbHOH CKOpPOCTH, Iepuojaa KojeOaHUH MaTeMaTHYeCcKOro
MasTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTHU yIJla OTPaXEHUs CBETA OT yIJa MaJCHHS U
yIJia MpeJoMJICHHUS OT yIJia MaJeHHs): MJIaHUPOBaTh HCCIEAOBAHUE, CAMOCTOSATEIBHO
coOMpaTh  YCTaHOBKY, (MKCHpPOBATh pPE3yIbTaTbl IOJYYEHHOH  3aBHCHUMOCTH
du3MUecKUX BEIUYMH B BUJE TaONWIl U rpaduKoB, JeNaTh BHIBOABI MO pe3yabTaTaM
UCCIICIOBAHUS;

IPOBOANUTH KOCBEHHBIE M3MEpPEHUs (U3UUYECKUX BEIMYUH (CPEIHsIE CKOPOCTh H
YCKOpEHHE Tela IPH PaBHOYCKOPEHHOM JBUKEHUM, YCKOPEHHUE CBOOOIHOTO Ma/ieHuUs,
KECTKOCTh MPYKHUHBI, KOIPOUIMEHT TpEeHUs CKOJHKEHHS, MeXaHW4eckas paboTa u
MOIIHOCTb, YacTOTa M TMepuoJ KoJeOaHUN MaTeMaTHyeckoro M MPYKHUHHOTO
MasTHUKOB, OINTHYECKas CHJIa COOMparomeil JMH3BI, pagMOaKTHBHBIN  (DOH):
IJIAHUPOBATh M3MEPEHUs, COOMPATh IKCIIEPUMEHTAIBHYIO YCTAaHOBKY M BBITIOJIHATH
U3MEpEeHUs, CleAyd MPEeaoKEHHON MHCTPYKLIHMH, BHIYMCIATH 3HAYEHHE BETUYMHBI U
AQHAJIM3UPOBATh TMOJYyYEHHBIE pE3YAbTaThl C Y4ETOM 3aJaHHOW IMOTPEIIHOCTH
W3MEpEHUH;

coOmoIaTh TMpaBuja TEXHUKHM O€30IacHOCTH Tpu  pabore C  JabopaTopHBIM
00opynoBaHuEM;



pasnuyaTth OCHOBHBIC IPHU3HAKA M3YYEHHBIX (U3MUYECKUX MOJAENEH: MaTepuabHast
TOYKa, a0COIIOTHO TBEPAOE TEIO, TOUEUHBIM HMCTOYHUK CBETA, JIyd, TOHKas JIMH3A,
IJIaHETapHas MOJIENb aTOMa, HYKJIOHHAs! MOJIENIb aTOMHOTO 1pa;

XapaKTepu30BaTb MNPUHLMIBI JEHCTBUS M3YyYEHHBIX NPHUOOPOB U TEXHUYECKUX
YCTPOMCTB € ONOPOW Ha N X ONMCAHUA (B TOM UUCIE: CHUJOMETD, JaTYHKH MOJI0KEHHUS,
paccTosHUA M YCKOPEHHUs], pakeTa, 3X0JI0T, OUKH, IEPUCKOI, (oToanmnapar, OonTHIECKUE
CBETOBOJIbI, CIEKTPOCKOIN, JO3UMETp, Kamepa BuibcoHa), HMCHONB3Yysl 3HAHUSA O
CBOMCTBaxX (PM3UUECKUX SBJICHUN U HEOOXOJMMbIE (PU3NUECKIE 3aKOHOMEPHOCTH;
UCIIOJIb30BATh CXEMbl M CXeMAaTUUYHbIE PUCYHKH M3Y4YEHHBIX TEXHUUECKUX YCTPOMCTB,
U3MEPUTENBHBIX TPHUOOPOB U TEXHOJOTMYECKUX IPOILIECCOB IMPH PEIICHUU Y4eOHO-
HNPAKTUYECKU X 334, ONTHYECKHE CXEMbI JJIsl IOCTPOCHUS U300paKEHUN B IIIOCKOM
3epKajie U coOuparomiei JTnuH3e;

OpPUBOUTH MpPUMEpPHl (HAXOJUTh HMHQOPMALMIO O MpPUMEpax) MPAKTHIECKOTO
UCIOJIB30BaHUS (M3MUYECKUX 3HAHUM B MOBCEIHEBHOM MHM3HU s oOecreyeHHs
0e30I1acHOCTH MpU OOpallleHUU ¢ MOpudOpaMM W TEXHUYECKUMHU YCTpPOWCTBaMH,
COXpaHEHHUS 37I0POBbS U COOJIIOJCHHS HOPM OKOJOTMYECKOTO TIOBEJCHHUS B
OKpYXXarollel Cpese;

OCYILECTBIIATh TMOUCK WHpopManuu (u3nueckoro cojaepkanus B HHTepHeTe,
CaMOCTOSITENbHO (OPMYIUPYS IMOMCKOBBIM 3alpoc, HAXOMUTh MYTH OMNpPEICICHHS
JIOCTOBEPHOCTH TIOJY4eHHOW WHQPOpPMAIlMA Ha OCHOBE HMMEIOIMXCS 3HAHUUA U
JIOTIOJTHUTENBHBIX UCTOUYHUKOB;

UCII0JIb30BATh IIPH BBINOJIHEHUN Y4eOHBIX 33JaHUIl Hay4yHO-TIONMYJSPHYIO JUTEPATYPY
(¢u3UUecKOro CcoJAep:KaHMs, CIpPaBOYHBIE Marepualibl, pecypcbl cetu VHTepHer,
BJIaJIeTh MPUEMAMU KOHCIEKTHMPOBAHUS TeKCTa, MpeoOpa3oBaHMs WHQOpManuu U3
OJIHOW 3HAKOBOW CHCTEMBI B IPYIYIO;

co3aBaTh COOCTBEHHBIE MUCHbMEHHBIE U YCTHBIE COOOIICHUSI HA OCHOBE MH(OpPMaUU
U3 HECKOJIbKMX HCTOYHHMKOB (DM3UUYECKOTO COACpXKAaHMs, MYOJMYHO NPEACTaBIAThH
pe3ynbTaThl MPOEKTHON MJIM HCCIIEA0BATEIbCKON NESATEIbHOCTH, IPH 3TOM IPaMOTHO
UCIOJIb30BaTh M3yYEHHBIH MOHATUHHBIA ammapar W3ydaeMoro paszaena (U3UKH U
COIIPOBOXK/IaTh BBICTYIIJICHME Ipe3eHTaluedl ¢ yd4éroM OcoOeHHOCTEeH ayauTopuu
CBEPCTHHUKOB.



TEMATHYECKOE IINIAHUPOBAHUE

7 KJIACC
KounuecTrBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uud poBbie)
Konrpoabubie | I[IpakTu4yeckue
n/n NpOorpaMmbl Bcero o0pa3oBare/bHbIC
padoThbI padoTbI
pecypchl

Pa3nes 1.®u3uka v e€ poJib B NO3HAHNU OKPYKAIOLIET0 MHpa

11 dusuka - HayKa O PUPOJIE 2 Bubnuoreka [IOK
' yia © TIpHpOA https://m.edsoo. ru/7416194
bu6nmoreka [IOK
1.2 ) 2 1
o https//m.edsoo.ru/7f416194
1.3 E i 2 1 bubmuoreka [IOK
: CTECTBEHHOHAYYHBIN METOJI MO3HAHUS b l/medsoo ru/7 416194
Hroro mo pazneny 6

Paszne 2.1lepBoHayalibHble CBeleHUS O CTPOCHUM BelleCTBA

51 C 1 bubmunorexa [IOK
' TPOCSHIE BEIbUTRa https://m.edsoo.ru/7f416194
99 JIBr>KeHUE U B3aUMOICMCTBUE YaCTUI] 9 1 bubnuoreka [IOK
' BEIECTBA https//m.edsoo.ru/7f416194
bu6 OK
2.3 ArperaTHbIE COCTOSIHUS BEIECTBA 2 htI;IszTjI;Ir(T):ee(I;:o](_)[.r Y7E416194
Hroro no pasneny 5
Pa3nea 3./[BukeHUue ¥ B3auMo/Ie iCTBUeE TeJl
31 M 3 bubmuoreka IIOK
: €XaHUYeCKOe eHUe
HIHECKOE ABIBRENH https://m.edso0.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

Bu6nunoreka [JOK

3.2 Wuepuwus, Macca, IIIOTHOCTh 4 1 https:/m.edsoo.ru/7 416194
bu6nunoreka [JOK
3.3 Cuna. B 14 2
e, BHABL et https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3neu 4./[aBy1ieHue TBEPABIX TeJl, s)KUAKOCTE i U Ta30B
41 Jasnenue. llepenaya naBineHus TBEPAbIMU 3 bu6nunoreka [JOK
' TeJIaMHM, )KHJKOCTSIMU U Ta3aMH https://m.edsoo.ru/7f416194
42 5 bu6nmoreka [JOK
' HlaBreHHe KIKOCTH httpsz/m.eds00.ru/7 416194
bu6nmoreka [JOK
4.3 A 6
T™MOC(epHOE JaBJICHHE https//m.edsoo.ru/7f416194
44 JlelicTBHE )KUIKOCTU U Ta3a Ha MOTPYKEHHOE 2 3 bubmuoreka [IOK
' B HUX TEJIO https//m.edso00.ru/7416194
Hroro mo pazneny 21
Paznen 5.Padota u MommHoOCTh. JHeprus
bubmunorexa [IOK
5.1 Pa6 3 1
aboTa I MOUHOCTS https://m.edsoo.ru/7f416194
Bu6nunoreka [JOK
52 TpocTere MeXaHH3MEI > . https://m.edsoo.ru/7f416194
Bu6nunoreka [JOK
5.3 M 4 1
exanHeckas sHepruA https//m.edsoo.ru/7f416194
Hroro no pasneny 12
PezepBHOE Bpems 3
OBHIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 68 12



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

KoauvecTBo yacos JIeKTPOHHbIE
HanMeHoBaHMe pa3eJioB U TeM (uu¢ poBbIe)
Ne i/ Kounrpoabnbie | IlpakTnueckue
NMPorpaMMbl Bcero o0pa3oBareJ/ibHbIE
padoThI padoThI
pecypchbl
Paznen 1.TerioBble siBJIe HUS
bub6aunoreka [IOK
1.1 C i 7
TPOCHHE I choHCTEa BetiecTba https://m.edsoo.ru/7f4181ce
bub6mmoreka [IOK
1.2 T 21 1 5
CIVTOBBIC TPOECEhl https//m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3neu 2.9/ekTpryuecKiue U MATHUTHbIE SIBJIe HUSI
21 DJIEKTpUYECKUE 3aps/bl. 3apsLKEHHBIE Tela 7 1 bubnmuoreka [IOK
' W WX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
. . bu6moreka [IOK
2.2 ITocTOSIHHBIN 3JIEKTPUUECKUIN TOK 20 2 7 https:/m.edsoo. ru/7 4181 ce
bu6moreka [IOK
2.3 M 6 1 1.5
ATHITHEIC ABACHIA https://m.edsoo.ru/7f4181ce
24 5 4 bu6moteka [IOK
' JICKIPOMATHITHAN HHAYKIHA https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 37
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 68 4 14.5



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

9 KUJIACC

KoauvecTBo yacos JIeKTPOHHbIE
HanMeHoBaHMe pa3eJioB U TeM (uu¢ poBbIe)
Ne i/ Kounrpoabnbie | IlpakTnueckue
NMPorpaMMbl Bcero o0pa3oBareJ/ibHbIE
padoThI padoThI
pecypchbl
Pa3znea 1.Mexannuyeckue siBJjie HUsl
11 MexaHHUUYeCKOe IBMXKEHUE U CIIOCOOBI €ro 7 1 bub6aunoreka [IOK
' OIMCAHUS https://m.edsoo. ru/7 f41a4a6
bub6mmoreka [IOK
1.2 B 5 13 1 3
SAHMOACHCTEHIE Te https://m.edsoo.ru/7f41a4a6
13 3 7 3 bub6mmoreka [IOK
' AKOHBI COXpAHCHHA https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 27
Pa3znen 2.MexaHnnuyeckue KoJie0aHusi 1 BOJTHbBI
bu6moreka [IOK
2.1 MexaHndeckrue KoJieOaHus 4 2 https:/m.edsoo.ru/7 f41ada6
bu6moreka [IOK
2.2 M .3 6 1 3
PHAHIHCCKHC BOIHRL JByK https//m.edsoo.ru/7f41a4a6
Hroro mo pazneny 10
Paznen 3.9/eKTpoMarHuTHOE MOJI€ U 1€ KTPOMATHUTHBIE BOJIHBI
31 DJEKTPOMarHuTHOE IOJIE U 5 5 bubnuoreka [IOK
' 9JIEKTPOMArHUTHBIC BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny )
Pa3nea 4.CBeToBbBIE SIBJI€ HUSI
41 3aKoHBI pacCIIPOCTPAHEHUS CBETA 4 2 bubnnoreka LIOK



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

4. 1 5 4 3 bubnmmorexa [IOK
. 3 0 eCKre 0
HH3BLH OTITHHCCKHE [PHOOPH https://m.edsoo.ru/7f41a4a6
43 p 5 5 5 bubnmoreka [IOK
. azJoKeHue 0eIoro cBeTa B CIEKTP https:/m.edsoo. ru/7f41ada6
Uroro no pazneny 10
Pa3gen 5. KBaHnTOBBIE IBJIC HUSA
51 " 4 1 bu6mmoreka [IOK
. CIyCKaHWE U TOTJIONICHHUE CBETa aTOMOM hitps:/m.edsoo. ru/741ada6
bu6aunoreka [IOK
5.2 C 4 1
TPOCHIE STOMIHOTO A1ipa https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
5.3 s 4 1
ACPHEIE peaitind https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 12
Pa3neu 6.IloBTOpHTEILHO-00001IHAIOIIMI MOTYJIb
6.1 [ToBTOpEeHME N 0000ITICHNE COIEPIKAHUS 4 bu6mmoreka [IOK
' Kypca ¢u3uKu 3a 7-9 Kiacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 4
OBIHIEE KOJIMYECTBO YACOB I1O ITPOIT'PAMME 68 24



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 KJIACC

IHOYPOYHOE IIJIAHUPOBAHUE

Ne
n/u

Tema ypoxa

KoaudecTBo 4acoB

Bcero

Kounrtposbhbie
padoThbI

IIpakTH4yeckue
padoThbI

Jlara
u3y4eHust

DJIeKTPOHHBIE LM () poBbIE
o0pa3oBaTeJbHbIE

pecypchbl

®du3uka — HayKa O MPUPOJIE.
Asnenus npupoasl. Puznueckue
SABJICHHU .

Mexaan4ecKre, TCILIOBBIC,
3JIEKTPUYECKUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIC SIBJICHHUSI.

du3nYecKre BEITUUYNHBI U UX
HU3MCPCHUC.

Ypok-uccienopanue W 3mepenue
00BEMA JKUJIKOCTH U TBEPJIOTO TEJIa.

Kaxk ¢usuka u nmpyrue ecteCTBEHHbBIE
HAYKU U3Y4arOT IPUPOLY.
EcrecTBeHHOHAYYHBIN METO/
no3HaHus. Onrucanue pu3nIecKux
SIBJIEHUU C IIOMOIIBIO MOJEIIEH.

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

VYpoxk-uccinenosanue "l[IpoBepka
TUITOTE3bI: JAJTbHOCTh MOJETA
[IAapYKa, MYIEHHOTO
TOPU30HTAIBLHO, TEM OOJIbIIE, YeM
0oJbITe BHICOTA ITyCKa',

Ctpoenue BemecTBa. ONBITHI,

bu6mmoreka [JOK



https://m.edsoo.ru/ff09f72a

AOKa3bIBAIOIIMEC JUCKPETHOC

https://m.edsoo.ru/ff09fe0a

IIJIOTHOCTH.

CTPOCHHE BEIeCTBA.
8 JIBM>KEeHME YaCcTHIL BEIISCTBA. bubmmorexa TIOK
https://m.edsoo.ru/ff0a013e
Ypok-uccnenopanue «O1enka
9 JFaMeTpa aToMa METOJIOM PSIoB (C
U CIIOTb30BaHNEM (OTOTpaduii )».
10 ArperaTHble COCTOSIHUSI BEILECTBA.
B3anMocCBsI3b MKy CBOMCTBAMU
BEILIECTB B PA3HBIX arperaTHbIX
11 COCTOSIHUSIX M UX bu6nmmoreka [IOK
ATOMHOMOJICKYJISIPHBIM CTPOCHHUEM. https://m.edsoo.ru/ff0a0378
OcoOGeHHOCTH arperaTHbIX
COCTOSIHUM BOJIBI.
MexaHu4deckoe JBH)KCHUE.
12 PaBHOMEpHOE 1 HEpaBHOMEPHOE Brbmmorexa TIOK
BUDKCHIE. https://m.edsoo. ru/ff0a05c6
bu6mmoreka [IOK
13 Cxopoctb. EnuHHIIBI CKOPOCTH. https/m.edsoo. ru/ff0a079c
14 Pacyer nmyru u BpeMeHU IBU)KEHHUSL. Brbnuoreia LOK
https://m.edsoo.ru/ff0a0ae4
Wnepuus. 3akoH HHEPLUH.
B3aumogericTBue TEN KaKk MpUYMHA bu6nuoreka [JOK
15
W3MEHEHHS CKOPOCTHU JIBUKECHUS https://m.edsoo.ru/ff0a0c10
TelL.
IInotHOCTH BemecTBa. Pacyer
Bu6nuorexa [JOK
16 Macchl 1 00beMa Tea 1o ero

https://m.edsoo.ru/ff0a0fee



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

Jlaboparopuas pabora

17 «OrnpeneneHue mIOTHOCTH TBEPIOTO
Teay.
18 Pemenue 3amgau mo teMme bu6nmmoreka [JOK
'"TInoTHOCTH BelecTna'. https://m.edsoo.ru/ff0al23c
Cuna kak XapakTepuCcTUKa
19 B3auMoaercTBus Te. Cuia
ynpyroctu. 3akoH I'yka.
Jlaboparopnast pabota «3yuenue
20 3aBUCUMOCTHU PACTSHKEHUS
(medopmarum) IpyKHUHBI OT
MIPUJIOKEHHOMN CHIIBD».
21 SIBnenne Tarorenus. Cuiia TSHKECTH.
CBsI3b MEXKIy CHUJION TSHKECTH U
22 Maccou Tenlell}., Bec Tena. Pemenue BruGmorera LIOK
https://m.edsoo.ru/ff0al778
3ama4 o reme "Cuma TspkecTu'.
Cwuia TSDKECTH Ha WX IUIaHETaX.
23 dusnueckue xapalfi}ll)rncmm bubmoreta LOK
https://m.edsoo.ru/ff0al502
ILIaHET.
24 W3mepenue cui. JJunamomerp. bubmoreta LIOK
https://m.edsoo.ru/ff0al8cc
25 Bec Tena. HeBecoMoCTb. Bubmorera LIOK
https://m.edsoo.ru/ff0al778
| oo o
. https://m.edsoo. ru/ff0ala70
PaBHoOzelicTBYIOIIAS CHIL.
97 Pemenue 3aga4 mo teme

"PaBHoneiicTBYIOIAS CUT'.



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

TpeHune CKoNbKEHUsS U TPEHUE

28 nokosi. TpeHue B mpupoe u brbmorexa [OK
TOXHIKE. https://m.edsoo.ru/ff0alb9c
JlabopaTtopHnas pabora «3yuenne

’ 3aBUCUMOCTH CHJIBI TPCHHUSI Butmorexa LIOK
CKOJIBXKCHUS OT CHUIBI IAaBJICHHS 1 https//m.edsoo. ru/ff0alecs
XapakTepa COMPHUKACAIOIIMXCS
MMOBEPXHOCTEW.

30 Pemenne 3amay Ha onpenencHue
PAaBHOJEHCTBYIOILEH CHUJIBI.

Pemenue 3amau mo temam: «Bec

31 tena», «['paduueckoe nzo0paxkeHue bubnuoreka LIOK
cui», «CUIIb», https://m.edsoo. ru/ff0alde0
«PaBHOACHUCTBYIOIIAS CUID.

KontponbsHas paboTta no remam:
«MexaHNYeCKOe ABHMIKCHHCY,
32 «Macca, IOTHOCTEY, «Bec Teay,
«"padudeckoe U300paKEHUE CHID»,
«CHIBI».
Hasnenue. CriocoObl yMEHBILICHUST U bub6mmotexa LIOK

33
YBEIMUYCHHUS IaBJICHUS. https://m.edsoo. ru/ff0a20a6

aBJICHHE r'a3a. 3aBUCUMOCTD

34 faBneHHﬂ rasa or o0péMa brbmiorexa IOK

’ https://m.edsoo. ru/ff0a2376
TEeMITepaTyphl.
Ilepenada napiaeHus TBEPABIMU
35 Tleal\i[I/I )KIfI[I[KOCTﬂMI/I 5 fi,aMH. bubmmorexa [IOK
’ https://m.edsoo. ru/ff0a25b0
3akon Ilackams.
36 JlaBiieHUE B )KMIKOCTH U rase, bubmuoreka IIOK



https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0

BBI3BAHHOC I[eflCTBI/IeM CHJIBbI
TSOKCCTH.

https://m.edsoo.ru/ff0a2718

Pemenne 3agau mo teme «/laBineHue

37 B JKUIKOCTHU U rasze. 3aKkoH bubmmorexa [IOK
https://m.edsoo.ru/ff0a2826
ITackamns.
38 CooOrmaronmecst COCy/IbI. bubmorera LIOK
https://m.edsoo.ru/ff0a2970
39 I'mnpaBnnyeckuii mpecc. bubmoreta LOK
https://m.edsoo.ru/ff0a3136
40 Manowmerpsl. [lopmHeBoit
YKUJIKOCTHBIM HAcoC.
Atmocdepa 3emiu. [Tpuannsb
41| osorouat Jewm. Jasmemocrs bitGnotexa LIOK
https://m.edsoo.ru/ff0a2b5a
aTMOC(epHOTO JTaBJICHUS OT BBICOTHI
HaJ[ ypOBHEM MOpSI.
42 Bec Bo3myxa. ATmMocdepHoe bubmmotexa LIOK
JaBJICHUE. https://m.edsoo.ru/ff0a2b5a
43 W3mepenne arMochepHOro but6mmotexa LIOK
nasienus. OneiT Toppuyeniu. https://m.edsoo.ru/ff0a2da8
44 ?[:EJPIISEIT; z?’BTIZ?TCf If;uo;;OBHeM bubmmorexa [IOK
MO, https://m.edsoo. ru/ff0a2 fc4
45 Bbapometp-anepona. AtmochepHoe bubmoreka [IOK
JIaBJICHUE HA PA3IMYHBIX BHICOTAX. https://m.edsoo.ru/ff0a2fc4
Pemenue 3amgad mo teMme
46
"AtmocdepHoe naBieHuE".
47 JleficTBUE )KUIKOCTH M Ta3a Ha bubmorexa [IOK



https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4

IIOIPY’KEHHOE B HUX TEIIO.
ApxumenioBa cuia.

https://m.edsoo.ru/ff0a3276

JlaGopatopnas pabota
«OmnpezeneHre BhITAIKUBAIOIICH

bu6nmmoreka [JOK

48 CHUIBI, ICHCTBYIOIEH Ha TEJIo, https://m.edsoo. ru/ff0a33fc
MOTPY>KEHHOE B )KHJIKOCTHY.
JlaGopaTtopHnas paboTta o Teme
o | e iz
. https://m.edsoo.ru/ff0a3514
MTOTPY)KEHHOH B JKUJIKOCTh YaCTH
TeIay.
bu6mmoreka [JOK
>0 Hnaarine T https://m.edsoo. ru/ff0a3a96
Jlaboparopnast pabota
"KoHcTpynpoBanue apeomerpa uiu
51 KOHCTPYUPOBaHUE JIOAKU U
OIpeICIICHUE €€
rpy30noabEMHOCTH ",
Pemenue 3aga4 o remam:
59 «lInaBanue cynos. bub6mmotexa LIOK
BosnyxomniaBanuey, «JlaBiaeHue https://m.edsoo.ru/ff0a3654
TBEPIBIX TEJI, KUJKOCTEH U Ta30B».
bu6mmoreka [JOK
>3 Mexanieckas paGora. https://m.edsoo. ru/ff0a3182
54 MommHocTts. ETMHUIBI MOIIHOCTH. Bubmmorexa TIOK
https://m.edsoo.ru/ff0a3182
55 Ypok-uccinenoBanue "Pacuér

MOIIHOCTH, pa3BUBAEMOU IIpU



https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

OoaBEME 10 JiecTHHULIE".

56

[IpocTeie MexaHu3Mbl. Poryar.
PaBHoBecue cui Ha peryare.

S7

KonTponbHas pabota o teme
«/laBneHue TBepAbIX Tel,
JKUIKOCTENR U ra3oB /
Bceepoccniickas mpoBepodHas
pa0ora.

58

PezepBHbIii ypok. Pabora c
TEKCTaMu 110 TeMe «/laBieHune
TBEPIBIX TEI, XKHUJIKOCTEH U Tra30By /
Bceepoccniickas mpoBepodHas
paboTa.

bubmuoreka IIOK
https://m.edsoo.ru/ff0a4 ffe

59

Poruaru B TexHuke, ObITY U IPUPO/IE.

JlaGopatopHas pabota
«ccnegoBanue ycinoBuit
PaBHOBECHSI pbIyara.

0.5

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a478e

60

Pemenue 3amad mo reMe «YCI0BUA
PaBHOBECHSI pbIyara.

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

61

KoadgdumueHnt mone3noro neicTBus
MEXaHHM3Ma.

JlaGopatopHas pabota «3MepeHue
KIIJI HaKTOHHOM ILIOCKOCTH.

0.5

62

Pemenue 3amau mo treme "Pabora,
momHocTh, KITJI"

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a4c48

63

MexaHuueckasi SHEpPIusl.
Kunernueckas n IIOTCHIIMaJIbHAasA
SHEpPIHUs.

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0a4252



https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252

64

3aKOH COXpaHEHUS] MEXaHHYEeCKOU
SHEPIUU

bu6nmuoreka [JOK
https://m.edsoo. ru/ff0a4360

65

YPOK-IKCIIEPUMEHT 110 TEME
"IKCIIEpUMEHTAIBHOE OMPEACIICHUE
W3MEHEHUS KHHETUYECKON 1
IIOTEHIIMATIbHOM YHEPIUU IIpU
CKaThIBaHUM T€Ja MO0 HAKIIOHHOU
IIJIOCKOCTH .

66

KonTponbHas paboTa o teme
«Pabota 1 MOIIHOCTH. DHEPTHUD.

67

PesepBHbIii ypok. Pabora ¢
TeKkcTaMu 110 TeMe "MexaHndeckoe
nBuxxeHue"

bu6nuoreka [JOK
https://m.edsoo. ru/ff0adee6

68

PesepBHbIii ypok. Pabora c
TekcTaMd 110 Teme "PaborTa.
Monumnoctb. JHeprus'.

OBIIEE KOJIMYECTBO YACOB IIO
[TPOTPAMME

68

12



https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6

8 KUIACC

KoaunuyecTrBo yacos

DJIeKTPOHHBIE () poBbIE

Ne Hara
/i Tema YpoOKa Beero K()]-[Tpoj[],]-[],]e HpaKanec]cp[e mIyaenns 06p330BaTeJ1]:HLIe
padoThI padoThI pecypcsl

OCHOBHBIE MTOJIOKEHUS

1 MOJIEKYJISIPHO- KM HETHYECKOM 1 bubmuoreka [IOK
TCOPHH U MX OIBITHBIC https://m.edsoo.ru/ff0a5256
MOJTBEPKACHUS

2 Macca u pasmep aTOMOB U MOJIEKYJT 1
Mopenu TBEPIOTO, >1<1/1m<ovro 151 BuGmorexa [IOK

3 ra3o00pasHoro CcoCTOAHMI . https://m.edsoo. ru/ff0a540e
BEIIECTBA
OO0BsicHeHHE CBOHCTB TBEPIOTO,
KHUIKOTO U Tra3000pa3HOro

4 COCTOSIHMH BEILIECTBA HA OCHOBE 1
I1OJIOKEHUH MOJIEKYIISIPHO-
KAHETUYECKOU TEOPUU

5 Kpucrannmueckue u amopgHsbie 1 bubmmotexa LIOK
Tena https://m.edsoo.ru/ff0a5800

6 CmaunBaHue U KallUJUISIPHOCTb. 1 bu6mmotexa LIOK
[ToBepXHOCTHOE HATSHKEHUE https://m.edsoo.ru/ff0a5530

7 TennoBoe pacumpeHue U cxatue 1 bromorera LIOK

https//m.edsoo.ru/ff0a5a26

Temneparypa. CBs3b TeMIiepaTypsl

8 CO CKOPOCTBIO TETJIOBOTO JIBHYKEHHS 1
YaCTHI]



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

9 Buyrpennsis sneprus. CriocoObt bu6mmotexa LIOK
W3MCHEHHU S BHYTPEHHEH SHEPIUn https://m.edsoo. ru/ff0a5c60
bu6nuoreka [JOK
10 Brae! Terwonepe A https://m.edsoo.ru/ff0a6412
Ypoxk-xoHdepenuus "TIpakruueckoe
1 HCII0JIb30BaHUE TEINIOBBIX CBOMCTB bu6mmorexa [IOK
BEIICCTB U MAaTEPHAIIOB B IEIISAX https://m.edsoo. ru/ff0a65c0
sHeprocoepexeHus"
KomnuecTBo TenmnoTel. Y aenbHas bu6nuoreka [JOK
12 TEIUIOEMKOCTD https://m.edsoo.ru/ff0a6976
o | e e e
https://m.edsoo.ru/ff0a7088
paBHOBECHE
JlaGopaTopHas pabora
14 "UccnenoBanue siBICHUS bubmuoreka IIOK
TEMI000MeHa MTPU CMEIMBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOJHOM U ropsiueid Bojbl"
Pacuer xonuuecTBa TEIJIOTHI,
15 HEOOXO0AUMOTO IS HarpeBaHus
TeJa W BBIJCIISIEMOTO UM TIpH
OXJTAKJICHU U
JlabopaTtopHas pabota
16 "Onpgnengﬂne I})/;[enbﬂoﬁ bubmmorera LIOK
| https://m.edsoo.ru/ff0a6bb0
TEIJIOEMKOCTH BEIECTBA
17 DHeprus TomiauBa. Y ieiabHas bubnunoreka [IOK
TEIUIOTA CTOPAHUS https://m.edsoo.ru/ff0a7b5a
18 [InaBnenue u oTBEpACBaHUE bubnuotexa LIOK

KPpUCTAITNIMYCCKUX TCII. y,[[eJ'II)HaSI

https://m.edsoo.ru/ff0a71d2



https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2

TCIIJI0TA ITJIaBJICHU A

19

JlaboparopHas pabota
"OnpeneneHue yieabHON TEMI0ThI
JIaBJIeHU S Ibaa"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a72fe

20

[TapooOpa3zoBaHue 1 KOHJCHCAIIHSI.
Ucnapenue

bubmuoreka [IOK
https://m.edsoo. ru/ff0a740c

21

Kunenwue. Y aenpHas Teminora
mapooOpa30BaHMs U KOHJICHCAIIHH.
3aBUCHMOCTB TEMIIEPATYPHI
KUTICHHS OT aTMOC(HEPHOTO
JaBJICHUS

bubmoreka [IOK
https://m.edsoo.ru/ff0a786¢

22

Brnaxnocts Bozayxa. Jlaboparopnast
pabota "Onpenenenne
OTHOCHUTEJIBHOU BIIAXKHOCTH
BO31yXxa"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3aga4d Ha OnpCaACIICHUC
BJIAJ)KHOCTH BO3yXa

24

[IpuHuunIB pabOTHI TEMIOBBIX
nsurateneif. [lapoas TypOuHa.
JIBHATaTens BHYTPEHHETO CTOPaHUs

25

KIIJI TenmoBoro aBurares.
TGHJ'IOBI)IG ABUTATCIIN U 3alliTa
OKPYKAIOIEH Cpeapbl

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

26

3aKoH COXpaHEHUs U IPEBPALLECHUS
SHEPIUHU B TEIJIOBBIX MpoIleccax

27

[MoaroroBka K KOHTPOJIEHOM paboTe
1o TeMe '"TenyIoBbIE SIBICHUSL.
M3meHeHune arperaTHbIX COCTOSIHUM

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a832



https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2

BemecTna'

KonTponbHas pabota o teme

28 "TernoBble siBiIeHUs. M3MeHeHne bubmoreta LIOK
. " https//m.edsoo. ru/ff0a86ae
arperaTHbIX COCTOSIHUM BEIeCTBa
29 Dnexrpuzanus tein. JIBa poaa
NIEKTPUYECKUX 3aps0B
Ypok-uccnenoBanue
30 "JNeKTpU3ays TeNl WHIYKITHEeH 1
IPU CONPUKOCHOBEHUH"
31 B3anmonelicTBue 3apsHKEHHBIX TEIL. bu6mmotexa LIOK
3axon Kynona https://m.edsoo.ru/ff0a87e4
DJIEKTPUYECKOE TOJIE.
30 HanpspkeHHOCTB 3JIEKTPUYECKOTO bubmumotexa LIOK
noJist. [IpyHIKI Cyneprno3uinu https://m.edsoo.ru/ff0a8ala
BJIEKTPUUYECKUX TOJIEH
Hocurenu >nexkrprudeckux 3apsaos.
33 DnemenTapHbli 3aps. CtpoeHue
aToma
[IpoBOAHUKYN U TUANEKTPUKHU. 3aKOH but6mmotexa LIOK
34 .
COXpaHEHUs HJIEKTPUYECKOTO 3apsaa https://m.edsoo. ru/ff0a8e f6
35 Pewenne 3a1a4 Ha npUMEHEHUE bubmmotexa LIOK
CBOMCTB JICKTPHUUECKHX 3apsAI0B https://m.edsoo. ru/ff0a90cc
DNEKTPUYECKUH TOK, YCIOBHS €T0 BuGmiorexa LOK
36 CYIECTBOBAHHA. MICTOHHHKH https//m.edsoo. ru/ff0a95a4
AJIEKTPUYECKOTO TOKA
37 JleicTBUS 3JIEKTPUYECKOTO TOKA bubmoreta LOK
https://m.edsoo. ru/ff0a96b2
38 Ypox-uccinenopanue "JleficrBre



https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2

3JIEKTPUYECKOTO TOJIS Ha
MPOBOJAHUKH U AUIJIEKTPUKH "

QHCKTPI/I‘ICCI(Hﬁ TOK B MCTaJll1ax,

bu6nuoreka [JOK

39 JKUIKOCTAX M razax https://m.edsoo. ru/ff0a9838

40 DnekTpuyecKast 1ernb U e€
COCTaBHbIE YaCTH
Cwuna Toka. JlaboparopHas pabora

41 "Usmepenrne u pelj*ynnr;)OBaEHe 0.5 Bubmoreta LIOK

| https://m.edsoo.ru/ff0a8bd6
CHJTBI TOKA
DIIEeKTpHUUYECKOe HaMpsHKEHUE.

42 Bonbsrmetp. JlaGopatopHas paboTa 05 bub6mmotexa LIOK
"U3amepenue u peryimpoBaHue https://m.edsoo.ru/ff0a9e14
HanpspKkeHus"

ConpoTuBieHne TPOBOTHUKA.
43 YJ:[eJIi)Lﬂoe COHpOTI/II)BJ'Ie}?I/Ie bubmmorexa TIOK
https//m.edsoo.ru/ff0aa738
BEIECTBA
JlaboparopHas pabora
"3aBHCUMOCTD 3JIEKTPUUECKOTO
44 CONPOTHUBIICHUS npOII:OL[HI/IKa OT €ro 1 Bubmoreia LIOK
https://m.edsoo.ru/ff0aa738
JUIMHBIL, ITOIAN TTONEPEYHOr0
ceueHus u Marepuaina'
3aBHUCHMOCTH CHJIBI TOKA OT
45 HanpspkeHus. 3akoH Oma Jist bubmmorexa TIOK
https//m.edsoo. ru/ff0aad4a
ydacTKa Ienu
JlaGoparopHas paboTta
16 "UccnenoBanue 3aBUCUMOCTH CUJIBI 1 bu6nuoreka [IOK

TOKa, HJIYIIEr0 4epe3 pe3rucTop, OT
COIIPOTHUBIICHUS PE3UCTOPA U

https://m.edsoo.ru/ff0aa04e



https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e

HanpspKeHUs Ha peaucrope”

IlocnenoBarenpHOE U I apaJliCJIbHOC

4 COEIMHEHUSI IPOBOAHUKOB
JlaGoparopnas pabota "TIpoBepka
48 MpaBUJIA CIIOKEHUS HAPSOHKEHU I bubnuoreka [IOK
[IPH TOCTIEI0BATEIEHOM https://m.edsoo.ru/ff0aaa58
COEIMHEHUH IBYX PE3UCTOPOB"
Jlabopatopnast pabota "TIpoBepka
49 IpaBuJa AJis CUJIbl TOKA IIPU bu6mmotexa LIOK
NapajuieIbHOM COCTMHEHU N https://m.edsoo.ru/ff0aadle
pe3ucTtopoB"
Pemenue 3a1au Ha MpuMeHeHUE
50 3aKOHA OMaHI[J'ISI pasjfnqﬁoro bubmorexa [IOK
https://m.edsoo.ru/ff0aaf8a
COCIMHEHUSI TIPOBOHUKOB
PaGoTa u m Th
o1 3§S§r§nqec(l)<lcl)iozoxa. 3akoH Bubmmorera LIOK
https//m.edsoo.ru/ff0ab124
Jxoyna-Jlenna
JlaboparopHas padoTa
52 "Oggle)z[eigHHe f)ag?)TH 1 MOITHOCTH bubmmorera LIOK
., https//m.edsoo. ru/ff0ab3e0
AIIEKTPUYECKOTO TOKa
DJEKTpUYECKUE LIENU U
53 MOTPEOUTENHN IEKTPUUECKOM bu6mmoTtexa LIOK
sHepruu B ObiTy. KopoTtkoe https://m.edsoo.ru/ff0ab660
3aMbIKaHHE
54 [locrosiHHBIE MATHUTHI, UX
B3aNMO/ICICTBUE
55 VYpok-uccnenoBanue "M3yuenune bubnuoreka [IOK

MOJIeH IIOCTOSSHHBIX MAarHUTOB"

https://m.edsoo. ru/ff0ac3d0



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

56

MaruutHoe none. MarHuTHOE oJIe
3eMJIH U €ro 3HaUeHUE IS KU3HU
Ha 3emiie

bu6mmoreka [IOK
https://m.edsoo. ru/ff0acOba

S7

[ToaroToBKa K KOHTPOJIBHOM paboTe
1o TeMe "DJIEKTpUYECKUEe 3apsbl.
3apspKeHHBIC Tella U UX
B3aumozeucteus. [locrosHubiin
AJIEKTPUYECKUHN TOK"

bu6mmoreka [IOK
https://m.edsoo. ru/ff0abd2c

58

KontponbsHas pabora o teme
"JyeKTprYecKue 3apsbl.
3apspKeHHBIC Tela U UX
B3aumozeucreus. [locrosHubIi
AJIEKTPUYECKUM TOK" /
Bcepoccuiickasi npoBepoyHast
padora

bu6mmoreka [JOK
https://m.edsoo.ru/ff0abea8

59

PesepBHblii ypok. Pabora ¢
TeKkCcTaMu 1o TeMe '"TlocTOsSHHBIN
ANEeKTpUYeCcKuid TOK" /
Bcepoccuiickasi npoBepoyHast
padora

bubmuoreka IIOK
https://m.edsoo.ru/ff0acdc6

60

OmnbIT Opcerena. MarHuTHOE 10JI€E
3JIEKTPUYECKOro Toka MarHutHoe
10JI€ KAaTYIIKA C TOKOM

bubmoreka [IIOK
https://m.edsoo. ru/ff0acld2

61

[IpuMeHeHMEe 2IEKTPOMarHuToB B
texnuke. JlaboparopHas pabota
"3yaenue NEHCTBUS MATHUTHOTO
I10J1s1 Ha IPOBOJIHUK C TOKOM"

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ac74a

62

DJIEKTPOIBUTATENH MTOCTOSIHHOTO
Toka. Vcnonb3oBanne

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



https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

AJIEKTPOJBUTATENEH B TEXHUYECKUX
YCTPOMCTBAX U HA TPAHCIIOPTE.
JlabopaTtopHas pabota
"KoHcTpynpoBaHue u u3ydeHue
paloThI 37eKTpoABUTATENS"

63

Omnsitel apajes. 3akoH
ANEKTPOMAarHUTHOW MHAYKIIHUH.
[IpaBuno Jlenna

64

DnekrporeHeparop. CrocoObl
MTOJY4EHUS DIEKTPUUECKON
SHEPruu. DJIEKTPOCTAaHIIUU Ha
BO300HOBJISIEMBIX HCTOUHUKAX
SHEpPIUu

65

[TonroToBKa K KOHTPOJIBHOW paboTe
1o Teme "DJIEKTpUIecKue 1
MarHuTHBIC SIBJICHUS"

66

KontponbHas pabora o treme
"DeKTpUUeCKue U MarHUTHBIE
siBeHUS"

bu6nmoreka [IOK
https://m.edsoo.ru/ff0acb14

67

PesepBHbiii ypok. Pabora ¢
TEKCTaMU I10 TeMe ""TernioBrie
SBJIeHUA"

bubmuoreka IIOK
https://m.edsoo.ru/ff0accse

68

PesepBHbIii ypok. Pabora ¢
TEKCTaMH 110 TeMe "MarumuTHbIE
sBiieHud"

OBIIEE KOJIMYECTBO YACOB I1IO
[TPOTPAMME

68

145



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

9 KJIACC

IHOYPOYHOE IIJIAHUPOBAHUE

Ne
n/n

Tema ypoka

KoaunuecrBo yacoB

Bcero

KonTpoJsbHbIE
padoThbI

IpakTnuyeckue
padoTsbI

Jara
u3y4eHust

DJIeKTPOHHBIE M( POBbIE
o0pa3oBaTe bHbIE PeCypChl

Mexanndeckoe IBHKEHHUE.
MarepuanbHasi TOUKa.
CucremMa oTcyera.
OTHOCHUTENIBHOCTD
MEXaHUYECKOTO JIBUIKEHUS

bubmnoreka IIOK
https://m.edsoo.ru/ff0ad474

PaBHOMEpHOE
IPSIMOJIMHENHOE IBUKEHUE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ad19a

HepaBHomepHoe
IPSMOJIMHENHOE
nerxkeHne. CpeqHss u
MI'HOBEHHAasi CKOPOCTh

[TpsimonuHeitHoe
PaBHOYCKOPEHHOE
JIBUKEHHUE. Y CKOpEHHE
CxopocTb
HPSMOJIMHEHHOTO
PaBHOYCKOPEHHOTO
nBuxenus. ['paduk
CKOPOCTH

bubmuoreka [IOK
https://m.edsoo.ru/ff0ad8d4

JlaboparopHas pabota
"OnpeneneHre yCKOpEHUs
TeNa Ipu
PaBHOYCKOPEHHOM

bu6mmoreka [IOK
https://m.edsoo. ru/ff0adb18



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

JIBUKEHUHU 110 HAKIIOHHOH
IJIocKocTh"

CB00OOIHOE ITaZICHUE TEIL.

6
OuneiTel [anunes
PaBHOMepHOE TBH)KCHUE
1o okpyxHoctu. [lepuon u
, ;aCTO"fa oOparieHus.. Bu6morexa LIOK
HHCHHAT L YIIOBad https://m.edsoo.ru/ff0ael76
CKOPOCTH
LenTpocTpemurensHoe
YCKOpEHUE
. gepm,m 3akoH HerotoHa. Bubmiorexa [[OK
CKTOp CHIIBL. https://m.edsoo.ru/ff0ae612
Pemenune 3agau.
B 7 H .
; PTOpOI/I SVaKOH BIOTOHA BuGmiorexa LOK
ABHOACHCTBYIOMA CHIA. https://m.edsoo.ru/ff0ae72a
Pemmenune 3agau.
T . e bu6mmoTexka [IOK
PETIH SAKOM HBIOTOHA. https://m.edsoo.ru/ff0ae982
10 Cynepno3uius CuJl.
Pemenue 3agau bubmorexa [IOK
Aat https//m.edsoo. ru/ff0aeb6c
C .3
11| Ty Pemene sz o BuGnmorera 10K
A s https://m.edsoo. ru/ff0aeca2
Teme «Cua yrpyrocTu»
J1a0 o
12 <<OaHOI;aZ?IIZ}E€I/lI;;Iz2€COTTI?OCTI/I bubmrorera IOK
pes https://m.edsoo.ru/ff0ace28
IPYKUHBDY
13 Cuia TpeHusL. bubnmmorexa [IOK



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

Pemmenue 3amay no teme
«Cuna TpeHus»

https://m.edsoo. ru/ff0af738
bu6mmoreka [IOK
https://m.edsoo.ru/ff0afa26

JlaGopaTopHast pabora

14 "OnpeneneHue bu6mmoreka [IOK
KOd(pHUIIEHTa TPEHHUS https://m.edsoo. ru/ff0af8be
CKOJIbXKEHUS"

Cuia TsHKeCTH U 3aKOH
zfceMHpHoro TATOTEHUSI. BuGmorexa [IOK
CKOpertie cBodoHoro https://m.edsoo. ru/ff0af044

15 naJieHust
Pemenue 3amau mo teme bubanorexa LIOK
. https:/m.edsoo. ru/ff0af58

Cuna TSHKECTH U 3aKOH
BCEMHUPHOTO TATOTEHUS"
Ypok-koHpepeH s
"JIBUKEHUE TEJ BOKPYT

16 IPaBUTALMOHHOTO IIEHTpa
(Conueunas cucrema).
lamakruxu"

[lepBas kocMuueckas
ckopocTb. HeBecomocTs u
neperpy3ku PaBHOBecue bubmmorexa [IOK

17 MaTepuaIbHOW TOYKH. https://m.edsoo.ru/ff0af33c
AOCOMIOTHO TBEPIOE TETIO. bu6mmoTeka [IOK
PaBHOBecue TBEpPAOTO TENA https://m.edsoo. ru/ff0afe36
C 3aKpEILIEHHOW OChIO
BpAIlCHUS

18 MowmeHnT cuisl. LienTp bubnuotexa LIOK

TSDKECTH Pernienue 3agau

https://m.edsoo. ru/ff0b02b4



https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4

o Teme "MOMEHT CHIIBL.
LenTtp Tsoxectn"

IloaroroBka k
KOHTPOJIBHOM paboTe 1o

19 teme "MexaHndeckoe Bubmmorera LIOK
https//m.edsoo. ru/ffob0408

TBUKEHHUE.
BzaumonerictBue Ten"
KontponbsHas padora o

20 Teme "MexaHn4eckoe bu6mmorexa [IOK
JIBYOKCHUE. https//m.edsoo. ru/ffob06ec
BzaumonetictBue Ten"
Nmmynee Tena. Mmirynbse
CUJIBL. 3aKOH COXPAaHEHUS
UMITYlIbCa. YTIPyroe u bubnuotexa LIOK

21 HEYIpyroe https://m.edsoo.ru/ff0b07fa
B3aUMOJICHCTBUE bubmuoreka [IIOK
Pemenue 3amau mo reme https://m.edsoo. ru/ff0b096¢
"3aKoH coXxpaHeHUs
uMIysbca"
VYpok-KoHepeHIus

22 "PeakTuBHOC IBHKCHHE B
IPUPOJE U TEXHUKE"
Mexaaundeckast pabora u
MOIIHOCTD Pa6oia CHUJIBI bubmiorexa [IOK

23 ISKECTH, CHIT YIpYTOCTH https://m.edsoo. ru/ff0b0a84bubarnorexa

’ LIOK https://m.edsoo.ru/ff0b0db8

U CUJIBI TPCHUS
JlaGopaTopHast pabota

24 «Omnpenencaue padOThI

CHJIbI TPCHU S ITPU



https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8

PaBHOMEPHOM JBUKECHUU
TeJa Mo TOPU30HTAIBHON
IIOBEPXHOCTH

CBs13b 53HEPrUU U pabOTBHI.
[loTennnanbHast sHEprus

25 Kunerunueckas sneprusi. Bubmorera LIOK
. https://m.edsoo. ru/ff0b0c32
TeopeMa 0 KHHETHYECKOI
SHEPTUH
26 3aKoH COXpaHEHHUS
SHEPTUHU B MEXaHHKE
JlaGoparopHas pabora
27 «I/IsyfeHI/IIe) 3aI<(I))Ha bubmmorera LIOK
https//m.edsoo. ru/ff0b12fe
COXpaHEHU S YHEPTHN
KonebarenpHoe nBUXEHUE
U ero XapaRTepI/ICI:ITI/IKI/I Brbmmorexa [IOK
28 Satyxasomme KomeGamus. https://m.edsoo.ru/ff0b1858
By Hbe bubmmoreka [IOK
httpsz//m.edsoo. ru/ff0b2010
koJieOaHus. Pe3onaHc
Maremarudeckuii u
MPYKUHHBIIA MASITHUKA
29 VYpok-uccienoBanue bu6mmoreka [IOK
«3aBHCHMOCTbD TIEpHOJIa https://m.edsoo.ru/ff0b197a
KOJICOAHUH OT KECTKOCTH
NPYKUHBI U MACCHI TPY3a»
[IpeBpamenue 3Heprun
30 PU MEXaHUYECKUX
KOJICOaHU X
31 JlaGopaTopHast paboTa bubnuoreka [IOK

«OnpeneneHne 4acTOTHl U

https://m.edsoo.ru/ffOblaec



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec

nepuo/ia KoaebaHuit
NPYKUHHOTO MasiTHUKA
JlabopaTopHast pabota
«IpoBepka
HE3aBUCHUMOCTH ITepHoJa
KoJiebaHuil rpys3a,
MOJIBEIICHHOTO K HUTH, OT
Macchl Ipy3a»

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb197a

32

Mexanndeckrie BOJIHBI.
CBolcTBa MEXaHHYECKUX
BOJIH. [IposionbHbIE 1
MOMEPEYHBIE BOJHBI

bub6auoreka [IOK
https://m.edsoo. ru/ff0b21fe

33

VYpok-KoHpepeHIus
"MexaHn4YeCcKre BOJIHBI B
TBEPJIOM TeEJIE.
CelicMuueckre BOJIHBI"

34

3Byk. Pacnpoctpanenue u
OTpaKEHHE 3BYyKa
Ypok-uccienoBanue
"Habmroaenue
3aBUCHUMOCTH BBICOTBI
3ByKa OT YacTOTHI"

35

I'poMKOCTH 3ByKa M BBICOTA
TOHA. AKYCTUYECKU I
pe30HaHC
VYpok-koH(pepeHIus
"YpTpasByk W MHGPa3BYK
B IIPUPOJE U TEXHUKE"

bubmuoreka [IIOK
https://m.edsoo.ru/ff0b23ca

36

IMoxroroska x

bu6mmoTeka [IOK



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

KOHTPOJIBHOH paboTe 1o
TeMe "3aKOHBI
COXpaHEHUSI.
MexaHuuecKrne KojaeOaHus
W BOJHEI"

https://m.edsoo.ru/ff0b2510

37

KonTponbhas paboTa mmo
TeMe "3aKOHBI
COXpaHEHUSI.
MexaHuueckne KojaeOaHus
W BOJHBI"

38

DJIEKTPOMarHuTHOE IoJIe.
DNIeKTpOMarHuTHHIE
BOJIHBI

CaoiicTBa
AJIEKTPOMArHUTHBIX BOJIH

bubmuoreka [IIOK
https://m.edsoo.ru/ffOb2abe

39

VYpox-koHpepeHus
"Ikama
3JIEKTPOMAarHUTHBIX BOJIH.
Hcnonn3oBanne
AIIEKTPOMArHUTHBIX BOJIH
JIJTSI COTOBOM CBsI3H"

bubmuoreka [IOK
https://m.edsoo. ru/ff0b2 fe6

40

Ypok-uccienopanue
"N3yueHue CBOWCTB
3JI€KTPOMarHUTHBIX BOJIH C
MOMOIIBI0 MOOUIILHOTO
Tenepona"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b2c6c

41

Pemenue 3amay Ha
OIIPENEIEHUE YaCTOThI U
JUTUHBI 3JIEKTPOMArHUTHOM



https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c

BOJIHBI

42

DJIeKTpOMarHuTHas
npupoja ceera. CKopocTb
cBeTa. BosiHOBBIE CBOMCTBA
CBETa

bub6aunoreka [IOK
https://m.edsoo. ru/ff0b31d0

43

Hcrounuku cBera.
[IpsmonuHenHoe
pacnpocTpaHEeHHE CBETa.
3atmenus ConHua v JIyHsl
3aKoH OTpaKeHUS CBETA.
3epkana. Pemenue 3amau
Ha IPUMEHEHHUE 3aKOHa
OTpaXKEHHS CBETa

bub6auoreka [JOK
https//m.edsoo. ru/ff0b3658
bu6mmoreka [IOK
https//m.edsoo. ru/ff0b38c4

44

[Ipenomnenue caera.
3aKoH MPETIOMJICHUS CBETA
[TonHoe BHyTpEeHHEE
OTpaXKEHHE CBETA.
Hcnonk3zoBanue moimHOro
BHYTPEHHETO OTPAXKEHUSA B
ONITHYECKUX CBETOBOJIAX

bub6aunoreka [JOK
https://m.edsoo.ru/ff0b3aea
bu6moreka [IOK
https://m.edsoo. ru/ffob3c5c

45

JlabopaTopHast pabota
"UccnenoBanue
3aBUCUMOCTH YTJIa
TIPETIOMIICHHSI CBETOBOTO
Jdyda OT yriia MajeHus Ha
rpanuue "Bo3ayx-crexio""

46

VYpox-koHpepeHus
"Ncionp30BaHUE TTOJTHOTO
BHYTPEHHETO OTPAKEHHUS:



https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c

CBETOBOJIBI,

OIITUKOBOJIOKOHHAS CBS3b'

JIunzel. OniTdeckas cumia bubmmorexa LIOK
' https://m.edsoo. ru/ff0b3f2c
47 nuH3bl [locTpoenne
M300pakeHU B IMH3aX Bubnmorexa LIOK
P https//m.edsoo. ru/ff0b444a
JlabopaTopHast pabota
. OnpeneneHue (I)OKyCHOF(i Bumorexa LIOK
PACCTOMHA 1 OTTHHACCKON https://m.edsoo. ru/ff0b4206
CHUJIBI cOOMparoLeit
JTUH3BI"
49 Egoox-xombep CHIA bu6moreka [IOK
quec"me HHHHEOBHIE https//m.edsoo. ru/ff0cOa7e
pruOOPHI
I'ma3 xak onTuyeckas
- cucrema. 3peH'I:Ie Ypoxk- Bu6motexa LIOK
Kordeperus "JledexTel https://m.edsoo.ru/ff0b4684
3penus. Kak coxpanuts
3peHue"
Paznosxxenue Gemoro crera
B crieKTp. OnbITHI
H .C
51 cr?;OKIOI:;LHBTEKZ:fSB bubmorexa TIOK
P B ' https://m.edsoo. ru/ff0c0f4c
Jucnepcus cBeta.
HNuTepdepennus.
Hudpaxiusi.
Jlab 0
' aboparopHas pabota Bu6mmorexa LIOK
52 'OnbITHI 10 PA3I0KEHUIO

0esoro cBeTa B CIIEKTp U

https://m.edsoo. ru/ff0c0e2a



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
https://m.edsoo.ru/ff0c0e2a

BOCIIPUSATHIO LIBETA
IPEAMETOB TIPU UX
HaOII0ICHUH Yepe3
IBETOBBIE (pUIBTPHI"

OmnbiTel Pezepdopaa u

53 bu6morexa [IOK
T CTapHaA MOACTD https://m.edsoo.ru/ff0c12a8
aToma
54 Ilocrynarer bopa. Moaeins
aroma bopa
Hcnyckanue u
55 IIOIJIOLICHUE CBETA bu6mmorexka [IOK
atroMoMm. KBaHTHI. https://m.edsoo.ru/ff0c144c
JInHeiyaTsIe CIIEKTPhI
YpoKk-TipakTu
56 "I‘?@.@'IIOZCHI/ICK}::IGKTPOB bubmiorexa [IOK
| https://m.edsoo.ru/ff0c1550
HCIyCKaHU S
PagnoakruBHOCTE U €€ bubmmorexa TIOK
57 11151 CTPOCHIE ATOMHOTO https://m.edsoo.ru/ff0c1672
anpa. Hykmonnass Mojens brbmorexa [OK
https//m.edsoo. ru/ff0cl18ac
PannoakTuBHBIC
nprpameHm. N3oTonbl Brbmmorexa [IOK
https://m.edsoo.ru/ff0clald
58 Pemenne 3amay o teme:
"PagnoakTuBHEIE bubmorexa TIOK
https://m.edsoo.ru/ffOclb4a
MpeBpalCHUs
59 [lepuon momypacnana
60 VYpok-koHpepeHuus bubnuoreka LIOK

"PagnoakTUBHBIE

https://m.edsoo.ru/ff0c2126



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

U3IIy4EHUs B IPUPOJIE,
MEIUIIMHE, TEXHUKE"

61

HI[epHBIe pCaKkuuu.
3aKoHBI COXpaHCHHUA
3apsAA0BOro 1 MaCCoBoOro
HYHUCECI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c1c58

62

DHeprus CBsI3U aTOMHBIX
snep. CBsi3b Macchl U
SHEPTUU

Pewenue 3amau no teme
"SInepublie peakuun"

bu6mmoteka [IOK
https://m.edsoo.ru/ff0cld7a

63

Peaxiiuu cunTesan
nenenus saep. crounuku
sHepruu CoJiHIIa U 3BE3]
Ypok-koHpepeHuus
"SInepHas sHepreTuka.
JlericTBUs paauOaKTUBHBIX
M3JIy4EHU U Ha )KUBBIE
OpraHu3Mbl"

bu6moreka [IOK
https://m.edsoo. ru/ff0c1e88

64

KonTtpomnsHas padota mo
Teme "DIIeKTpOMarHuTHOE
noJie. DJIEKTPOMAarHUTHBIE
BoJIHBI. KBaHTOBBIE
ABJICHUSA"

65

[ToBTOpEeHmE, 0600IICHNE.
JlaGopaTopHbie pabOThI IO
Kypcy "Bzaumoneiicteue

n

TCII

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c245a

66

IToBTOpeHnue, 0600IIEeHNE.

bu6aunoreka [JOK



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

Pewienne pac4eTHBIX U
KaueCTBEHHBIX 3a/1a4 110
teme '"TenmoBbie
nporeccol”

https://m.edsoo.ru/ff0c2572

67

[loBTOpenue, 00o0LIEHNE.
Pemenne pac4eTHBIX U
KaueCTBEHHBIX 3aJay 10
teme "KIIJI TermioBbIx
nBurareiein”

bu6moTeka [IOK
https://m.edsoo. ru/ff0c2a22

68

[ToBTOpenue, 0600mECHNE.
Pemenne pacyeTHbIX U
KaueCTBEHHBIX 3a/1a4 110
teme "KIIJI
3JIEKTPOYCTAaHOBOK"

bu6mmotexka [IOK
https://m.edsoo. ru/ff0c2b30

OBLIEE KOJIMYECTBO YACOB
1O ITPOI'PAMME

68

24
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MPOBEPSEMBIE ITPEIMETHBIE PE3YJIbTATbI OCBOEHHS OCHOBHOM
OBPA3OBATEJBHOM IPOI'PAMMBI OCHOBHOI'O OBIIETO OBPA3OBAHUS

7 KJIACC

Kon
NpoBepsieMOro
pe3yjabrara

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEC HUS OCHOBHOM
oOpa3zoBarTeJibHOI MPOrpaMMbl OCHOBHOI0 001Ero 00pa3oBaHust

1.1

HUCIIOJIBb30BATh U3YUCHHLIC TOHATHUA

1.2

pas3indaTrb ABJICHHUA 110 OIIMCAHHUIO HUX XAPAKTCPHBIX CBOWMCTB M Ha

OCHOBE OITBITOB, IEMOHCTPUPYIONMX JaHHOE (PU3UYECKOE SIBICHUE

1.3

pacro3HaBaTh MpPOSBICHUE M3YyYEHHBIX (U3MYECKUX SBJICHHI B
OKpYXKaIOIleM MHUpPE, B TOM 4HcClie (U3NYECKHE SBICHHUS B MPHUPOJE,
MIpU 3TOM MEPEBOIUTH MPAKTUUECKYIO 33/1a4y B y4eOHYIO, BBIIEIATH

CYIIIECTBEHHBIC CBOMCTBA (TPU3HAKH ) PU3HMIECKUX SIBJICHUM

1.4

ONHMCHIBATh HM3y4YEeHHBIC CBOWCTBA Tel W (U3UYECKHUE SBICHUS,
UCTIONB3Ys (M3MYECKWE BEIWYHMHBI, INPH ONMCAHWH IPABHIIBHO
TPAaKTOBAaTh (PU3UYECKUH CMBICT HCHOJB3YEeMbIX BEJIWYMH, HX
0003HAYCHHS U €MHULIBI (PU3NYECKU X BEITHMYNH, HAXOAUTH (HOPMYIIbI,
CBSI3BIBAIONE JAHHYIO (QU3MYECKYI0 BEIMYMHY C JAPYTHMH
BEJIMYMHAMU, CTPOUTH  TpauKd  HM3YYEHHBIX  3aBUCHMOCTEH

(M3UYEeCKUX BETMYUH

1.5

XapaKTepru30BaTh CBOMCTBA Tell, (PU3MUYECKHE SIBICHUS U TMPOIIECCHI,
WCIIONB3ysd W3YYEHHBIC 3aKOHBI, MpPH 3TOM JlaBaThb CIOBECHYIO
GopMyTUpPOBKY 3aKOHAa M  3allUChIBaThb €ro MareMaTH4ecKoe

BBIPAKCHUC

1.6

OOBACHATh (PM3UYECKHE SBICHHS, IIPOLECCH U CBOMCTBA TEJI, B TOM
qyucie U B KOHTEKCTE CHUTYyallMil MpPaKTUKO-OPHUEHTUPOBAHHOIO
XapakTepa: BBIABIATh IPUYMHHO-CIICACTBEHHbBIE CBSI3U, CTPOUTH
oO0bsicHeHMe W3 1 — 2 JIOTMYecKWxX maroB ¢ omopoil Ha 1 — 2
U3y4YEHHBIX CBOMCTBA (PM3MUECKUX SBICHUH, (PU3MUECKUX 3aKOHA WU

3dKOHOMCPHOCTH

1.7

pemaTth pacyéTHble 3aaud B 1 — 2 AEMCTBHUS, UCIOJIB3YS 3aKOHBI U
(hopMyIbl, CBA3BIBAIOIIME (PU3NUYECKHE BETMYMHBI: HA OCHOBE aHaJM3a
YCIOBHUSI 3a/ladyd  3allMChIBaTh KPATKOE€ YCJIOBHUE, IOJICTaBIAThH
(u3ryecKre BeIMYUHBI B (QOPMYIBI U MMPOBOAUTH PAacUEThl, HAXOIUTh

CIIpaBOYHbIC JAHHELIC, HeO6XOI[I/IMLIe UL peHICHUS 3a1a4, OLICHUBATb




PEATMCTUYHOCTh NOMYYEHHON (PU3NUECKON BEIUYUHBI

1.8

pacro3HaBaTh MpPOOJIEMbl, KOTOPbIE MOXHO PELMTh I[PU ITOMOIM
(¢u3MYECKUX METO/J0B, B ONHCAaHUM HCCIEAOBAaHUS  BBLACIATH
IpPOBEPAEMOE  TPENNOJIOKEHHuE  (TUIOTEe3y),  paziudarb U
WHTEPIPETUPOBATh MOJYYEHHBIH pe3yiabTaT, HAXOAUTh OLMOKH B

XO0J¢€ OIIbITa, ACJIATh BBIBOJABI I1O €I'0 pE3yJIbTaTaM

1.9

IPOBOAUTH OMNBITEI IO HAOMIOAEHUIO (U3NYECKUX SBICHUH WIH
¢usnueckux  CBOWCTB  Teln:  (opMyaupoBaTh  MPOBEpSIEMbIE
NOPENOJIOKEeHHs, COOMpaTh  YCTAaHOBKY W3  HPEIOKEHHOTO

000pyI0BaHMs, 3aIMCHIBATh X0/ OINbITAa U (JOPMYIUPOBATH BBIBOJbI

1.10

BBIIIOJIHATh NpsIMbIE HM3MEPEHUs C HMCIOJb30BAaHHEM aHaJIOTOBBIX U
UUPPOBBIX MPUOOPOB, 3aMUCHIBATH MOKa3zaHUs MPUOOPOB C Yy4ETOM

3aJIaHHOM a0COTIOTHON MOTPEIHOCTH W3MEPEHU I

1.11

MPOBOJIUTH  HCCICIOBAHME 3aBUCHMOCTH  OJHOW  (PU3HMYECKOMH
BEJIMYMHBl OT JpPYrod ¢ HCHOJB30BAaHMEM IMPSAMBIX H3MEpPEHUH,
y4acTBOBaTh B IUJIAHMPOBAHUM Y4eOHOTO HCCIIEJOBaHUsS, COOMPAThH
YCTaHOBKY ¥ BBITIOJIHSITH U3MEPEHUS, CIEIYs TIPETIO)KEHHOMY TLJIaHYy,
(uKCUpOBaTh PE3yNIbTAThl MOJYYEHHOM 3aBHCHUMOCTH (DU3MYECKH X
BEJIMYMH B BUJIE NTPEUIOKEHHBIX TaOIHIl U Tpau KOB, JIENIaTh BBHIBO/IBI

110 pe3ybTaTaM HCCIIEI0BaHUS

1.12

OPOBOAUTH KOCBEHHBbIE H3MEPEHUsI (U3NYECKUX BEIUYMH, CIEAys
IPEUIOKEHHOW HHCTPYKUUH: IPH BBITIOJIHEHUH U3MEPEHU COOMpaTh
SKCIIEPUMEHTAIIBHYK0 YCTAHOBKY W BBIYMCIATH 3HAYEHUE HCKOMOWU

BCIINMYHMHBI

1.13

coOmoaTh TpaBWIa TEXHUKA Oe30macHocTH mpu  pabore ¢

71a00paToOpHBIM 000pyI0BaHUEM

1.14

yKa3blBaThb INPUHLMIBl  JEHCTBUA NpUOOPOB U TEXHUYECKHX
YCTPOMCTB, XapaKIepu30BaTb IPUHIUIBLI JEUCTBUSA H3YYEHHBIX
npuOOpOB M TEXHUUYECKUX YCTPOHCTB C IOMOIIBIO HMX OINHCAaHUS,
UCIIONBb3yd 3HAHMS O CBOMCTBAax (M3MYECKUX SBJICHUH U

HCO6XOI[I/IMBIC (1)I/ISI/I‘-I€CKI/IC 3dKOHBI U 3aKOHOMCPHOCTH

1.15

NPUBOJUTh TPUMEpPHl (HAXOOUTh WHQOpPMAIUIO O MpHUMEpax)
IIPAKTUYECKOTO MCIOJIb30BAHUS (PU3NYCCKUX 3HAHUW B MTOBCEIHEBHOU
KU3HH Uil oOecriedyeHUss 0O€30macHOCTH TMpU  OOpaIlieHUu  C

npudopamMy U TEXHUYECKUMH YCTPONCTBAMHU, COXPaHEHUS 3[10POBBS U




COOJIIOJICHHS] HOPM KOJIOTHYECKOTO TTOBEACHUS B OKPY)KAIOIIeH cpefe

1.16

OCYIIECTBIISITH OTOOP MCTOYHHMKOB HH(oOpManuu B cetu MHTepHeT B
COOTBETCTBUM C 3aJaHHbIM TIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOLMXCSl 3HAaHUM U NYTEM CpPaBHEHMS DPA3IUYHBIX HCTOUYHHUKOB
BBIJCNATh MHQOpPMALNIO, KOTOpas SBISETCS MPOTUBOPEUMBON WIU

MOJKET OBITH HeHOCTOBepHOﬁ

1.17

HCIIOJIB30BATh pu BBIITOJIHEHUH y4eOHBIX 3aaHU I
HAyYHONOMYJSIPHYIO ~ JIMTEpAaTypy  (U3UYECKOro  COJAepKaHUS,
CIpaBOYHbIE MaTepuaibl, pecypchl ceTh VHTepHeT, BialeTh
npuémMamMH KOHCIEKTUPOBAHUS TEKCTa, IpeoOpazoBaHusi HHPopMaIuu

U3 OJIHOM 3HAKOBOW CHCTEMBI B APYTYIO

1.18

CO3/1aBaTh COOCTBEHHbIE KPaTKUE MUCbMEHHBIE U YCTHBIE COOOIICHUS
Ha OCHOBE 2 — 3 HCTOYHMKOB MHGpopMaluu (PU3NYECKOTO
coJZiep)KaHus, B TOM YHUCIE MYOJMYHO JAeaTh KpaTKue COOOIIEHHS O
pe3ynbpTaTax MpPOEKTOB MJIM Y4€OHBIX MCCIEAOBAHMI, MPU 3TOM
IPAaMOTHO UCIIOJIb30BATh M3YYCHHBIA IOHSATHUMHBIA ammapar Kypca

(I)I/I3I/IKI/I, COIMPOBOXKAATh BBICTYIIJICHUC Hpe3€HTaL[PIeI>i

1.19

NP BBITOJIHEHUU Y4€OHBIX TPOEKTOB U MCCIIEIOBAHUM paclpeensiTh
0053aHHOCTH B TPYIIIIE B COOTBETCTBUU C IIOCTaBJICHHBIMHU 3a/1a4aMH,
CIIEIUTh 32 BBINOJHEHUEM IUIaHA JAECWCTBUH, a/JIeKBATHO OLIEHUBATh
COOCTBEHHBIM BKIaJ B JESITEIbHOCTh TIPYIIbI, BBICTPAUBATh

KOMM YHUKATHBHOC B3aHMO,I[eI>’ICTBI/Ie, YUUTBIBaA MHCHHC

OKPY)KaIOMX

8 KUIACC

Kon
MpoBepsieMOro
pe3yJabTara

IIpoBepsiemble npeAMeTHDbIE Pe3yJIbTAThI 0CBOEHUSI OCHOBHOM
o0pa3oBaTe IbHOI MPOrpPaMMbl OCHOBHOI'0 00111eT0 00pa3oBaHMsA

1.1

HCITIOJIB30BAThb IMMOHATUA

1.2

pasInyaTts SABJICHUSA IO OIMMMCAHUIO HX XaPAaKTCPHBIX CBOWMCTB M Ha

OCHOBC OIIBITOB, AICMOHCTPUPYIOIIIUX HAaHHOC (I)I/I3I/ILICCKOC SABJICHHUC

1.3

paciio3HaBaTh IIPOSABJICHHUC HW3YYCHHBIX (bl/ISI/ILIeCKI/IX SBIICHUH B
OKpYyXaroueM MHUPE, B TOM YUCIIC (I)I/IBI/I‘-ICCKI/IC SABJICHUS B IIPpUPOAC,

IpHU 3TOM TEPEBOIUTH MPAKTHYECKYIO 3a7ady B ydeOHYIO, BBIICIATD




CYILIECTBEHHBIC CBOMCTBA (MpU3HAKK ) QU3NYECKUX SBICHUU

1.4

ONMCHIBATh M3Y4CHHBbIE CBOMCTBA Tel M (U3NYECKUE SBICHUS,
UCHIONB3Ysl (M3MUECKUe BENUYMHBI, MIpPHU ONUCAHUM IPABHIIBHO
TpakToBaTh  (M3MYECKUH  CMBICA  HCIOJNb3YEMbIX  BEIMYMH,
0003Ha4YEHHS U eIUHULBI (U3UYECKU X BETMYNH, HAXOIUTh (HOPM YIIbl,
CBSA3BIBAIOIIME JAHHYIO  (DU3MYECKYI0 BEIMYMHY C JIPYITUMHU
BEJIMYMHAMM, CTPOMTH  TpaduKd  W3Y4EHHBIX  3aBHUCHUMOCTEH

(bU3nUecKux BETMYNH

1.5

XapaKTepU30BaTh CBOMCTBA Teld, (M3NUYECKUE SBICHUS M IPOLECCHI,
UCIIONIb3Yyd U3Y4YE€HHBIE 3aKOHbBI, INPU OTOM JaBaThb CJIOBECHYIO
(GopMyNHpOBKY 3aKOHAa U  3allUChIBaTh €ro MaTeMaTH4YecKoe

BBIPAKCHUC

1.6

O00BACHATH (PM3UYECKHE MPOIECCHl U CBOKMCTBA TEJ, B TOM YHCIIEC U B
KOHTEKCTE CHUTyallull MPaKTUKO-OPUEHTUPOBAHHOIO  Xapakrepa:
BBISIBJIATH HpI/I'—II/IHHO-CJ'Ie)ICTBeHHI)IC CBs3H, CTpOI/ITI) O6’I)$ICHCHI/IG n3 1
— 2 JIOTMYECKUX WIaroB ¢ moMompbio 1 — 2 M3ydeHHBIX CBOMCTBa

(I)I/I3I/I‘leCKI/IX HBHCHHﬁ, (l)I/I3I/I‘leCKI/IX 3aKOHa UJIM 3aKOHOMCPHOCTU

1.7

pemaTth pacy€éTHble 3a7aud B 2 — 3 JEMCTBHUS, UCIOJIb3YS 3aKOHBI U
(hopMyIbl, CBS3BIBAIOIME (PU3UUECKIE BEIMUYUHBI: HA OCHOBE aHAM3a
YCJIOBHA 3a/la4M 3allMChIBATh KPATKOC YCJIIOBHEC, BBIABJIATH HCJOCTATOK
JaHHBIX s pelleHus 3aJauyd, BbIOMpATh 3aKOHbI U (OPMYIIBI,
HeoOxonuMble 17 e€ pelleHHs, MPOBOAUTh PacuéThl U CPaBHUBATH
IMMOJIYIYCHHOC 3HAUYCHUC (1)PI3PI‘-I€CKOI>1 BCIIMYHUHBI C H3BECTHBIMHU

JaHHBIMHN

1.8

pacrno3HaBaTh IPOOJIEMBI, KOTOPbIE MOKHO DPELMTh IPU ITOMOLIM
(r3HYECKUX METOJIOB, UCIIOJIb3YS ONIMCAHUE UCCIIEI0OBAHUS], BBIACTATD
POBEPSAEMOE MPEANOIOKEHUE, OIEHUBATh MPABUIIBHOCTH IMOPSIKA

IMPOBCACHU A UCCIICAOBaHUs, NCJIaTh BBIBOAbI

1.9

IPOBOAUTH OMNBITEI MO HAOMIOAEHUIO (GU3NYECKUX SBJICHUH WIH
¢usnyeckux  CBOWCTB  Teln:  (opMyaMpoBaTh  MpOBEpsEMbIe
NPEANONOKEHUS, COOMpaTh  YCTAHOBKY U3  MPEJI0KEHHOTO

000pyIOBaHMSsl, ONKUCHIBATH XOJ1 ONBITa U OPMYIIMPOBATH BBIBOIbI

1.10

BBITIOJIHATH TIPSAMBIE HM3MEPEHUS C HCIOJb30BAHUEM aHaJIOTOBBIX
nprUOOPOB U TaTYUKOB (PU3NYECKU X BETUUNH, CPABHUBATH PE3YJIbTAThI

U3MEpEeHui ¢ yu€TOM 3aJjaHHON aOCOIOTHON MOrPEeNHOCTH




1.11

MPOBOJUTh  HWCCJICNOBAHUE 3aBUCHMOCTH  OJHOM  (pU3HUECKOU
BEJIMYMHBI OT JPYrod C MCIOJb30BAHUEM INIPAMBIX H3MEPEHUI:
IJIAaHUPOBATh HCCIICIOBAHHUE, COOMpaTh YCTAHOBKY M BBITIOJHSTH
U3MEpEeHUs, CIeAys  TNpeIOKEHHOMY  IUIaHy,  (UKCHPOBAThH
pe3yNbTaThl MOJY4EHHOW 3aBUCHUMOCTH B BHJE TaOIUIl W TPaduKOB,

ACJIaTb BBIBOABI I1O PE3yJIbTaTaM HCCIICAOBAHUA

1.12

NPOBOJUTh  KOCBEHHBIC  W3MEPEHHS  (PU3MYECKUX  BEJIHMYUH:
NJIaHUPOBATh U3MEPEHUs, COOMpPATh IKCIEPUMEHTAIbHYIO YCTaHOBKY,
clenys TPEeAoKEHHONW WHCTPYKIIMU, W  BBIYHUCIATH 3HAYEHHE

BCIINMYHMHBI

1.13

CO6J'IIOI[8.TB InpaBujia TCXHUKH 0e30MmacHOCTH npu pa60Te C

71a00paToOpHBIM 000pyIOBaHUEM

1.14

XapaKTepu30BaTh MPUHIUIBI JEHCTBUS U3Y4EHHBIX NpUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOM HA HX OMNUCAHUS, HCIOIb3YA
3HaHUSI O CBOWCTBAaX (PU3MYECKUX SBJICHUHW W HEOOXOAUMBIE

(u3nyeckne 3aKOHOMEPHOCTH

1.15

pacrno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPONCTBA U HM3MEPUTENIbHbIE
npuOOpPHI MO CXeMaM U CXEMAaTHYHBIM PUCYHKaM, COCTABJISATH CXEMbI
JNEKTPUYECKUX LEMel C IOCIEeJ0BaTeNbHBIM M MapajuIeIbHBIM
COCAMHEHHEM  DJIEMEHTOB, pa3au4yas YCIOBHbIE 0003HauYeHUs

3JIEMEHTOB JJICKTPUYECKUX I[EeTeH

1.16

OPUBOJUTh MpUMEpPhl (HAXOAUTh HUH@OpPMALMIO O MpUMEpax)
MPAKTUYECKOTO HUCIOIb30BaHUS (PU3NYECKUX 3HAHUI B OBCEAHEBHON
KHU3HU 11 oOecrieyeHHs: 0€30HaCHOCTH IpU  OOpallleHUH ¢
npudOpaMy U TEXHUYECKUMH YCTPONCTBAMHU, COXPaHEHUS 3[0POBbS U

COOJIFOICHHSI HOPM IKOJIOTHYECKOTO MOBEICHHUS B OKPYXKAIOIICH Cpejie

1.17

OCYILECTBIIATh MOUCK HHPOPMALUU (PU3UUYECKOTO COJCPKAHUS B CETH
HNuTepHer, Ha OCHOBE HMEIOIMXCA 3HAHUM W IYTEM CpaBHEHHS
JIONIOJIHUTENBHBIX HMCTOYHMKOB BBIACIATh HHQOpPMAIHIO, KOTOpas

ABJIACTCS HpOTHBOpC‘-IHBOfI WM MOXKET OBITh He,[[OCTOBepHOf/'I

1.18

UCIIONIb30BAaTh TMPHU  BBINOJHEHUM Y4eOHBIX 3aJaHUN  Hay4dHO-
MOMYJISIPHYIO JIMUTEPaTypy (M3MUECKOTO COAEp)KaHHS, CIpPAaBOYHBIC
MaTepuansl, pecypcbl ceTtu VHTepHer; Biaxere INpUEMamMHu
KOHCIIEKTUPOBAHUSI TEKCTa, Mpeodpa3zoBaHus UHGOPMAIUU U3 OJHOU

3HAKOBOM CUCTEMBI B IPYTYIO




1.19

co37aBaTh COOCTBEHHbIE MMCbMEHHBIC M KPATKUE YCTHBIE COOOIICHMUS,
00001ast WH GopMaIUI0 U3 HECKOJIbKMX HMCTOYHUKOB (DH3HIESCKOTO
COJIEp’KaHus, B TOM YHCIE MYOJIMYHO MPEACTaBIATh PE3YNIbTAaThI
IPOEKTHOM HJIM  MCCIIEOBATEIbCKOM JEATEIIBHOCTH, IPH 3TOM
IPaMOTHO HCIIOJIb30BAaTh M3Yy4CHHBINM IOHSATUWHBIA ammapar Kypca

(UMK, COMPOBOXK/IATh BBICTYIJIEHUE TPE3EHTallUeN

1.20

IpU BBHIMOJHEHUM YYEOHBIX MPOEKTOB M HMCCIEIOBAHUNA (DH3MUECKUX
IIPOLIECCOB PACHPENEIIATh 00A3aHHOCTU B IPYIIE B COOTBETCTBUU C
IIOCTABJICHHBIMM  3aJjadyaMH, CJIECOUTh 3a BBINOJIHEHUEM IlIaHa
JEUCTBUM W KOPPEKTMPOBAaTb  €ro, aJeKBAaTHO  OLICHUBATh
COOCTBEHHBIM BKJIaJ B JESITEIbHOCTh TIPYIIbI, BBICTPAUBATh
KOMMYHUKAaTUBHOE  B3aMMOJCHCTBHE,  NPOSABIAA  TOTOBHOCTH

paspenaTh KOH(UIMKTHI

9 KJIACC

Kon
NMpoBepPsieMOro
pe3yabTrara

IIpoBepsiemble peAMeTHbIE Pe3yabTATHI 0CBOEHHS OCHOBHOM
00pa3oBaTe/IbHON NMPOrpaMMbl OCHOBHOTO 001IeT0 00pa30BaHUs

1.1

HCITIOJIb30BaTh U3YUCHHBIC ITOHATHA

1.2

pasnyaTs SABJICHUA IO OMHCAHUIO HUX XaPAKTCPHBIX CBOWMCTB W Ha

OCHOBC OIIBITOB, ICMOHCTPHUPYIOIINX OTAHHOC (bI/ISI/I‘IeCKOC SBJICHHUC

1.3

pacrio3HaBaTh MPOSBICHWE W3YyYEHHBIX (U3NYECKUX SIBJICHHI B
OKPYXAIOIIIEeM MHUpE, B TOM 4HClle (U3NYECKHE SBICHHUS B MPHUPOJE,
IIPH 3TOM NEPEBOANUTH MPAKTUUYECKYIO 3aauy B yueOHYIO, BBIICIATH

CYILIECTBEHHBIE CBOMCTBA (MPU3HAKH) (DM3UUECKUX SBIICHHI

1.4

ONMCHIBATh M3YYCHHBIE CBOMCTBAa Tl M (U3NYECKUE SBICHUS,
UCnonb3yd (U3uyYeckue BENMYMHBI, IPU ONUCAHUM TPABUIBHO
TPAaKTOBAaTh  (PU3UYECKUH  CMBICH ~ HCIOJNB3YeMbIX  BEJIMYMH,
0003HAYEeHMS U €JMHULBI (PM3UYECKU X BEIMYNH, HAXOAUTh (HOPM YIIbl,
CBS3BIBAIOIIME JAHHYIO (DU3MYECKYI0 BEIMYUHY C JPYITUMH
BEJIMYMHAMU, CTPOUTH  IpaduKd  HU3YYEHHBIX  3aBHCHUMOCTEH

(1)I/I3I/ILIGCKI/IX BCIIMYHUH

1.5

XapaKTepu30BaTh CBOMICTBA Tell, (U3NYECKHE SIBJIECHUS U IMPOLIECCHI,

HCIIOJIB3Yysl H3YYCHHBIC 3aKOHBI, IIpU 3TOM MHOaBaTb CJIOBECHYHO




(GOopMyIHpOBKY 3aKOHAa U 3allUChIBaTh €ro MaTeMaTH4YecKoe

BBIpAXKCHUE

1.6

OOBSICHATH (DM3MYECKUE MPOILIECCHl U CBOWCTBA TEN, B TOM YUCIE U B
KOHTEKCTE CHUTYyallull MPaKTUKO-OPUEHTUPOBAHHOTO  Xapakrepa:
BBISIBJISITH IPUUMHHO-CJICICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHUE U3 2
— 3 JIOTWYEeCKHX INAroB C IMOMOINBI0 2 — 3 H3y4EHHBIX CBOHCTBA

(u3HYECKUX SBICHUH, PU3NYECKUX 3aKOHA MIJIM 3aKOHOMEPHOCTH

1.7

pewmiate pacuy€THble 3agaud (Omuparolmecss Ha cucrtemy U3 2 — 3
YpaBHEHMI), HCIONB3ysd 3aKOHBI M (OPMYJBI, CBS3BIBAIOIIHE
(¢u3nyeckre BEIWYUHBI: HAa OCHOBE aHajlu3a YCJIOBUS 3a/aud
3alMChIBATh KPAaTKOE YCIOBUE, BBISABIATH HENOCTAIOIME WU
U30BITOYHBIE JaHHBIEC, BHIOMPATh 3aKOHBI U (OPMYIIbI, HEOOXOIUMbIE
JUId pelLIeHUs], NMPOBOAUTH pacuy€Thl U OLEHHUBATh PEATUCTUUYHOCTH

MOJIY4EHHOTO 3HaYeHUs PU3MUEeCKON BETUUHHBI

1.8

pacrno3HaBaTh MPOOIEMbI, KOTOpbIE MOKHO pELIMTh MPH MOMOLIM
(u3MYECKUX METOJMIOB, UCIONb3Ys ONMCAHWE UCCIIENOBaHUs, BBIICIATh
IIPOBEPSIEMOE NPEATOJIOKEHNE, OLIEHUBATh IIPABUIIBHOCTH IOPsIKa
IPOBEJCHUSI MCCIEN0BaHUS, JENaTh BBIBOABL, HWHTEPIPETHPOBATH

pe3yabTaThl HAOIIOICHUH U OTIBITOB

1.9

IPOBOAUTH OIBITEI TO HAOMIONEHUIO (U3NYECKUX SBJICHUH WIN
(u3nUECKUX CBOICTB TEI: CAaMOCTOSATENIBHO COOMPATh YCTAHOBKY M3
U30bITOYHOTO Habopa 00OpyIOBaHUS, OMUCHIBATh XOJ| OMNbITA U €T0

pe3ynbTathl, GOpMyIHpOBaTh BHIBOIBI

1.10

IPOBOJAUTh TIPH HEOOXOAMMOCTH CEPUI0 TPSMBIX HU3MEPEHUH,
OTpeseNsisi CpeiHee 3HAYeHHE H3MepsieMoil BeMu4YMHBI ((PoKycHOE
paccTosiHue coOHMparomieil JUH3bI), 000CHOBBIBATH BBHIOOP crocoba

H3MEpeHHUs (M3MEPUTENBHOTO NTprubopa)

1.11

IPOBOJUTH HCCIIEOBAHUE 3aBUCHUMOCTEN (HU3MYECKUX BEIMYHUH C
UCIIOJIb30BAHUEM NPSIMBIX M3MEpPEHUI: IMIAHUPOBATh HCCIEIOBaHUE,
CaMOCTOSITEIbHO COOMpPATh YCTaHOBKY, (DMKCHPOBATh pPE3YlIbTaThl
MIOJTy9€HHOW 3aBUCUMOCTH (DM3MYECKMX BEIUYMH B BUJC TaOIUIA

rpaduKoB, JefaTh BHIBOJIBI 10 pe3yibTaTaM HCCIEI0BaHUS

1.12

NPOBOAUTh  KOCBEHHBIE  HM3MEpPeHUS  (PU3MUYECKUX  BEIUYHUH:
IJIaHUPOBATh U3MEPEHUS, COOMPATh SKCIIEPUMEHTAIBHYIO YCTaHOBKY

U BBIIOJHATE H3MCPCHUA, CIICAYA HpeﬂHO)KCHHOﬁ HHCTPYKIUH,




BBIYUCIIATh 3HAYCHHUC BCIWYMHBI W aAHAJM3HUPOBATH IIOJYUYCHHBLIC

pe3yJIbTAaThl C YYETOM 3aJaHHOM OTPEMHOCTH U3MEPEHU I

1.13

CO6J'IIOIIaTB ImpaBujia TCXHUKH 0e30I1aCHOCTH npu pa60Te C

71a00paToOpHBIM 000pyIOBaHUEM

1.14

pa3nuyaTth OCHOBHBIC NMPU3HAKA HM3YYEHHBIX (DM3UUECKUX MOJIEIEH :
MarepHuaibHasi TOUKa, aOCOMOTHO TBEPOE TENO, TOYCUHBIH UCTOUHUK
CBETa, JIy4, TOHKas JIMH3a, IUIAHETapHas MOJAEIb aTOMa, HYyKIOHHAas

MOZCJIb aTOMHOTIO spa

1.15

XapaKTepu30BaTh MPUHIUIBI JEHCTBUS HU3Y4EHHBIX NpUOOPOB U
TEXHUYECKUX YCTPOHCTB C ONOpPOM HAa HMX ONHCAHWS, HCIOJIb3YS
3HaHHWS O CBOMCTBaX (M3MYECKUX SBJICHUH ¥ HEOOXOIUMBIE

(u3nUecKkue 3aKOHOMEPHOCTH

1.16

UCIIOJIb30BATh CXEMbl UM CXEMaTH4YHBIE PUCYHKM HM3Y4YEHHBIX
TEXHUYECKUX  YCTpPOICTB, U3MEPUTENbHBIX  TpUOOpPOB u
TEXHOJIOTMYECKUX IMPOLECCOB MPH PELIEHUH Yy4eOHO-MPAKTHUECKU X
3a71a4, ONTUYECKUE CXEMBI ISl TOCTPOCHHS U300paKeHHU I B MIOCKOM

3epKajic ¥ COOMpAOIeH JIMH3E

1.17

OPUBOJUTh TpHUMEpPhl (HAXOAWTh WHQOpPMAUIO O MpUMEpax)
MPaKTUYECKOTO MCIOIb30BaHUS (PU3NYECKUX 3HAHUM B MOBCEIHEBHOMN
KU3HU Ui oOecriedeHUsl 0O€30MacHOCTH TIpU  OOpamieHuu ¢
npudoOpaMu U TEXHUYECKUMH YCTPONCTBAMHU, COXPAHEHHS 30POBBS U

COOJIFO/ICHHSI HOPM SKOJIOTHYECKOTO TIOBEJICHHUS B OKPYXKAIOIICH Cpejie

1.18

OCYIIECTBIISTh TOMCK HH(pOPMAITUU (PU3HIECKOTO COJIEP)KAHUS B CETU
WNuTepHeT, caMoCTOATENbHO (QOPMYIUPYS TOMCKOBBIA  3ampoc,
HaXOAWTh IIYTH  ONpPENENEHUsS  JOCTOBEPHOCTH  IOJy4EHHOMU
uH(QOpMAIIUM HA OCHOBE HMEIONMXCS 3HAHUM U JIOTOJHHUTEIBHBIX

HUCTOYHUKOB

1.19

UCIIONIb30BAaTh TMPHU  BHIMOJIHEHUM Y4eOHBIX 3aJaHUN  Hay4dHO-
NOMYJISIPHYIO JIUTEPaTypy (PU3UYECKOTO COJepKaHUs, CIPABOYHBIE
MaTepuaibl, pecypchl cetu VHTepHeT; BiaaeTh mOpuEMaMu
KOHCIIEKTUPOBAHUSI TEKCTa, Mpeodpa3zoBaHus WHGOPMAIIUU U3 OJAHOU

3HAKOBOM CHUCTEMBI B IPYTYIO

1.20

co3aBaTh COOCTBEHHBIC IMCHMEHHBIE W YCTHBIC COOOIICHUS Ha
OCHOBe HH(QOpPMAIIMU U3 HECKOJbKHX HMCTOYHUKOB (DU3HMUIECKOTO

coJiepKaHus, MYOJIMYHO NPEACTaBIATh PE3YAbTAThl MPOEKTHOW WIIU




HCCIICOBATEIbCKOM  NEATEIIBHOCTH,  IIPU  3TOM  I'PAMOTHO
MCIOJIb30BATh N3YYEHHBIN MOHATUIHBIN armapar u3y4yaeMoro pasziesna
(GU3MKM U COMPOBOXKAATh BBICTYILUIEHHE TMpEe3eHTalHel ¢ ydéTom

0coOeHHOCTEH ayIuTOPUU CBEPCTHUKOB

1.21

MpU BBIMOJHEHUN Y4EOHBIX MPOEKTOB M HCCIEAOBAHUN (PU3MUYECKU X
IPOLIECCOB PACHpPENeNATh 003aHHOCTU B IPYINIE B COOTBETCTBUU C
IIOCTABJICHHBIMM  33JjayaMH, CJIEJUTh 32 BBIIOJHEHHMEM IUIaHA
JEUCTBUM U KOPPEKTUpPOBATh  €ro, aJ€KBaTHO  OLEHUBATh
COOCTBEHHBIH BKIaJ B JEATEIbHOCTb TIPYIIbI, BBICTPAUBATh
KOMMYHUKAaTUBHOE  B3aMMOJEICTBUE,  NPOSABIAA  TOTOBHOCTH

paspemmarh KOH(QTUKTHI




7 KJIACC

ITPOBEPAEMBIE 3JIEMEHTBI COAEPXKAHUSA

Koa
pasnesa

Kon

3JIECMECHTA

IIpoBepsieMbIe 3JIeMEHTHI COIEPKAHNUS

®UBUKA U EE POJIb B IIO3HAHUU OKPYXAIOILEITO MHPA

1.1

Ouszuka — Hayka O mpupoze. SBIeHUS HPUPOJIBI.
du3uyecKkue SBJICHUSA: MEXaHUYECKUE, TEIIOBbIE,

SJICKTPHUUCCKHUEC, MATHUTHBIC, CBETOBBIC, 3BYKOBLIC

1.2

O®usnyeckue BenuuyMHbL.  V3mepenue — (u3MUECKUX
BenmuuuH.  Dusnueckue  npubopel.  IlorpemmocTtsb

n3MepeHui. MexayHapoHas CHCTeMa eIMHUIT

1.3

EcrecTBeHHOHAaydHBI METONl MO3HAHUS: HAOIIOJCHUE,
MOCTAHOBKA HAYYHOTO BOMNPOCA, BBIJIBUIKCHUE TUMOTE3,
DKCIIEPUMEHT TI0 TIPOBEpKE THUIIOTE3, OOBICHEHUE

HaO0JII0IAEMOTO SIBJIEHUSA

1.4

Onucanue GU3NYECKUX SBICHUI C TOMOILBIO MOJIeNIei

1.5

[IpakTuueckue pabOTHI:

1. M3mepeHue paccTOSHUM.

2. W3mepenne 00bEMa KUAKOCTH U TBEPIOTO Tea.

3. OmnpezeneHue pa3MepoB MajbIX TeIl.

4. Wzmepenue TEeMIEpaTypbl pu IIOMOLIM

JKUJKOCTHOTO TEPMOMETpA U JaTUHMKa TEMIIEPaTyphl

I[NEPBOHAYAJIBHBIE CBEAEHMA O CTPOEHWU BEHIECTBA

2.1

CTpO@HI/Ie BCIICCTBA: aTOMbI U MOJICKYJIbI, UX Pa3sMCPBhI.
OHLITLI, JAOKa3bIBArOIMEC JAUCKPCTHOC CTPOCHHC

BCIICCTBA

2.2

I[BI/I)KGHI/IG qacTuIg BCIICCTBA. CBs3b CKOPOCTH

JBUKEHUSA 4YacTUIl C TemIieparypoi. bpoyHoBckoe

IBUKeHUe, T ddy3us

2.3

B3aHMOHCfICTBHe YJaCTUIll BCIICCTBA: MMPUTIKCHUC U

OTTAJIKUBAHHUEC

2.4

ArperaTHbIE COCTOSHHUSI BEIIECTBA: CTPOCHHE Ta30B,
KUJIKOCTeHW W TBEPABIX (KPUCTAUIMYECKUX)  Tel.

B3aumMocBs3b MCKAY CBOMCTBAaMH BEIIECTB B Pa3HbIX




arperaTHbIX COCTOSHHAX U HUX ATOMHO-MOJICKYJIAPHBIM

CTpOCHUEM

2.5

Oco0eHHOCTH arperaTHbIX COCTOSIHUI BOJIBI

2.6

[IpakTiyeckue pabOTHI:

1. Ouenka pguameTpa aromMa METOJOM PSJIOB (C
UCIOIb30BaHueEM GoTorpaduii).

2. OnpIThl MO HAOMIOJACHUIO TEIJIOBOTO PaCIIMPEHUS
rasos.

3. OmbITBl 1O  OOHApYKEHUIO  JIEHCTBUA  CHII

MOJIEKYJISIPHOTO TPUTSHKEHUS

JIBIDKEHUE Y B3AMMO/IENCTBUE TEJ

31 Mexanundeckoe JBUKEHHUE. PaBHOMEpHOE u
' HEpPaBHOMEPHOE ABUKEHUE
3.9 Cxopocte. CpenHsis CKOPOCTh NP HEPaBHOMEPHOM
' JBUKEHUHU. Pacuér mytu 1 BpeMEHU IBUKCHUS
SBienne mHepuuMu. 3aKoH MHEpLMH. Bzaumoneiicreue
3.3 TEJl KaK IPUYMHA U3MEHEHHUS CKOPOCTH JIBU)KEHMS TEll.
Macca kak Mmepa UHEPTHOCTH Tella
34 [InotHOCTH BemecTBa. CBA3b MIOTHOCTU C KOJIMUECTBOM
. MOJIEKYIl B elMHHIE 00BEMA BellleCcTBa
3.5 Cuua Kak XapakTepUCTHKa B3aUMOJEHCTBUSA TEl
35 Cuna ynpyroctu u 3akoH ['yka. M3MmepeHue cuibl c
' IOMOIIBIO TMHAMOMETpA
37 SBneHue TAroreHust U cuia Tsbkectu. Cuia TsHKECTH Ha
' Apyrux muaHeTax. Bec Tema. HeBecomocTs
38 Cuna tpenusa. TpeHue CKOJIBXKEHUS U TPEHUE IIOKOSL.
' TpeHue B Ipupoie U TEXHUKE
39 CroxkeHMe CHJ, HampaBJCHHBIX 110 OJHOW IIPSIMOM.
' PaBHOAEHCTBYIOIIAS CHIT
[IpakTuyeckue pabOTHI:
1. Omnpenenenue CKOpPOCTH PAaBHOMEPHOIO JBHKEHUS
3.10 (mapuka B OJKUJKOCTH, MOJEITH DJICKTPUYECKOTO

aBTOMOOMJIS M TaK Jlajee).

2. OmpeneneHue CpeaHEH CKOPOCTH  CKOJBKCHHS




Opycka WM IIAPUKA 11O HAKIOHHOM IJIIOCKOCTH.

3. Ompenenenne IUIOTHOCTH TBEpHOro Ttena. OMBITH,
JNEMOHCTPUPYIOIIIE  3aBHUCHMOCTh  PACTSDKEHUS
(medopmaniu) TPYKUHBI OT MPUITOKEHHOW CHIIBL.
OnbIThI, JOEMOHCTPUPYIOLME 3aBUCHUMOCTh CHUJIBI
TPEHHUS CKOJIBKEHHS OT Beca Tela M Xapakrepa

COIIpHUKACAIOIINXCA HOBerHOCTeﬁ

Qdusnyeckue sBICHUS B MPUPOAE: MPUMEPbI ABUKEHUS C

3.11 Pa3IMYHBIME CKOPOCTSIMU B JKUBOH M HE&XUBOW MPUPOJIC,
JEVCTBUE CUITBI TPEHUS B IPUPOJIE U TEXHUKE
3.12 TexHuveckre ycTpoiCcTBa: JMHAMOMETD, MO ITHUKA

TIABJIEHVE TBEPJBIX TEJ, JXUJIKOCTEN M TA30B

Hasnenue TtBEpmoro tena. CrocoObl yMEHbBINEHUS H

1 YBEITNYCHUS JTaBJICHHS
42 JlaBneHue ra3a. 3aBUCHMOCTH JaBJICHHUS ra3a OT 00bEMa,
' TEeMIIEPATyPhI
43 [lepenaua naBieHus TBEPABIMH TEIAMHU, KUJIKOCTIMH U
. razamu. 3akoH [lackans. [THeBMaTHuecKkne MalMHbI
3aBUCHMOCTh  JIaBIICHHS JKHJKOCTH OT TIIYOWHBI.
4.4 ['uapocrarnueckuit mapamokc. CooOIAr0 MMECS COCYIBI.
['unpaBiaryeckue MEXaHU3MBbI
Atmocdepa 3emnu u atmocdepHoe naBiieHue. [[puanHb
e CYILLIECTBOBaHUS BO3AYyIHON o00osnouku 3emun. OmbIT
' Toppuyeninu. 3aBUCUMOCTh aTMOC(EPHOTO JaBICHUS OT
BBICOTHI HaJT YDPOBHEM MOPSI
46 W3mepenne armocgepHoro naasneHus. Ilpubopsr mis
' HU3MEPEHH ST aTMOC(EPHOTO JTaBJICHUS
JleficTBue JKUIKOCTH M Tra3a Ha IOIPYKEHHOE B HHUX
4.7 Teno. BrrtankuBaromas (apxumenoBa) cuiia. 3aKoH
Apxumena
4.8 [maBanue ten. Bo3myxonnaBanue
[MpakTryeckue pabOTHI:
4.9 HccnenoBanne 3aBUCHMMOCTH Beca Tela B BOJE OT

o0béMa TOTrpYyKEHHOM B IKUIKOCTH YacTH Tena.




OmnpeneneHne BHITAIKABAIOIIECH CUJIbI, IEHCTBYIOIECH Ha
TEN0, NOIPyKEHHOE B  XKuUIKOCTb.  lIpoBepka
HE3aBMCUMOCTH BBITAJIKUBAIOIIEH CHJIbI, JEHCTBYIOIICH
Ha TEI0 B JKMIKOCTH, OT Macchl Tena. ONBITH,
JEMOHCTPUPYIOLME  3aBUCUMOCTh  BBITAJIKMBAIOLLECH
CHUJIbI, IEUCTBYIONICH Ha TEJIO B JKUJAKOCTH, OT 00BEMaA
MOTPYKEHHOW B HUJIKOCTh YaCTHU T€Ja U OT IIOTHOCTH
JKHJIKOCTH. KonctpyupoBanue apeomeTpa WU

KOHCTPYUPOBAaHHME  JIOAKM M  OIpejeneHue  eé

TPY30MOIbEMHOCTH

Ddusnueckue SABJICHU S B npupoac: BJIINAHUC
4.10 aTMOC (pepHOTO JaBJICHUS HA )KUBOW OpraHu3M, IIaBaHHUE

pBIO

Texaudeckne yCTPOWCTBA: COOOIIAIONIMECS COCYIbI,
411 YCTPOMCTBO BOJOMPOBOMAA, TUIPABIMYECKUN TMpecc,

MaHOMETp, GapoMeTp, BBICOTOMEpP, MOPIIHEBOH Hacoc,

apeoMeTp

PABOTA, MOIIIHOCTh, DHEPTUS

5.1 Mexanuyeckast pabora
5.2 MexaHudeckass MOIIHOCTb
£ 3 [Ipoctble MeXaHM3MBI: pblyar, OlOK, HaKIOHHas
' IJI0CKOCTb. [IpaBuilo paBHOBECHS ppluara
5.4 [IpumeHeHue nmpaBuia paBHOBECHS pblyara K OJI0Ky
«3omoroe  mpaBuio»  MexXaHukd.  KoapdunueHt
9.5 MI0JIE3HOTO nelcTBus MEXaHU3MOB. [IpocTtslie
MEXaHU3MbI B ObITY M TEXHUKE
5.6 [ToTeHmanbHas >HEPIUM TeJa, MOJHITOTO HaJ 3eMIIEN
o.7 Kunernueckas sHeprus
£ g [TonHas MexaHuyeckasi SHeprus. 3aKOH H3MEHEHHs U
' COXpaHEHUSI MEXaHUYECKOM dHEPTrUU
[IpakTuyeckue pabOTHI:
. Omnpenenenue pabOThl CUIIBI TPEHUS IIPU PAaBHOMEPHOM

JABUXXCHHHU TCJIa IIO0 FOpI/ISOHTaHBHOﬁ IOBCPXHOCTH.

HccnenoBanue YCJIOBI/Iﬁ paBHOBECCHUA pbr4ara.




Wzmepenne KIIJI HawioHHON 1uiockoctu. HM3ydenue

3aKOHa COXpPAaHCHUA MEXaHUYICCKOM 9HCPIUn

dus3nyeckue SBICHUS B npupoaec: pblyaru B TCJIC

5.10
YeJIoBEKa
TexHuueckue yCTpOWCTBA: pblYar, IOABMXKHBIA U
5.11 HETMOABWKHBIA OJIOKU, HAKIOHHAS TIJIOCKOCTh, TPOCTHIC
MEXaHU3MBbI B OBITY
8 KUIACC
Kon Kon
paziena S TeMeHTA IIpoBepsieMbIe 3J1eMEeHTHI COJIE PKAHUS
TEIUIOBBIE ABJIEHUA
OCHOBHBIE TIOJIOKEHUS  MOJIEKYJISPHO-KMHETHYECKOM
6.1 TEOpUU CTpPOEHHMsS BemecTBa. Macca U pa3mepsl
. Mojekyl.  OmbIThl, MOATBEPXKAAIONEE  OCHOBHBIE
M0JIOKEHU I MOJIEKYJISIPHOKUHETUYECKON TEOpUHU
Mopnenun  TBEpAOro, OKMAKOTO M ra3000pa3HOro
6.2 cocTtosiHME BemlecTBa. Kpucranmnuyeckue u amopQHbie
Tena
OObsicHEeHHE CBOMCTB Ta30B, KUAKOCTEH U TBEPIBIX TEJ
6.3 Ha OCHOBE TIOJIO)KEHUH MOJIEKYISIPHOKMHETUYECKOM
6 TEOpUU
6.4 CmauuBaHue U KallUJUISIPHBIE SIBJICHUS
6.5 TennoBoe pacumpeHue U cxaTtue
6.6 Temneparypa. CBsi3b TemIepaTypbl CO CKOpPOCTBIO
. TETJIOBOTO ABUKEHMUSI YaCTHUIL
67 Buyrpennsis sHeprus. CriocoObl M3MEHEHUsI BHYTpEHHEH
' SHEPruu: TeIIonepeauya u COBEpILEHHE pabOThI
6. Bugpl Teronepenaun: TEMIONMPOBOIHOCTh, KOHBEKIIHS,
. U3IydeHUe
6.9 KonmuuectBo  Temmotel.  YaenbHas  TEMJIOEMKOCTh

BCIICCTBA




TenooOMEH ¥ TEIUIOBOE paBHOBECHE. YpaBHEHUE

6.10
TEIJI0BOro OanaHca
6.11 [InaBneHue u oTBep/IeBaHNE KPUCTAIIIMYECKUX BEIIECTB.
' VY aenpHas TEMIOTa IUIABJICHUS
[MapoobOpasoBanue u  KoHJeHcauus. FcmapeHwue.
6.1 Kunenue. VYnmensHas  Terota  mapooOpa3oBaHUSL
' 3aBHCHUMOCTb TeMIIepaTypbl KMIIEHUS OT aTMOC(EpHOro
JaBJICHUS
6.13 BnaxnocTs Bo3myxa
6.14 OHeprus TOIIMBa. Y IeibHas TEMI0Ta CrOPaHus
[Mpunnuner  pabGotbl  TemnoBbix aBurareneit  KITJI
6.15 TENJIOBOTO ABUTrarens. TemnoBble ABUTATENM M 3allMTa
OKpYXKaroIlel Cpeabl
3aKOH COXpaHEHMS U MPEBPAIICHUS YHEPTUHU B TEIJIOBBIX
6.16
nporueccax
[pakruueckue paboOTHI:
1. OneiTel 1O  OOHapyKeHUIO  JEUCTBUS  CHII
MOJIEKYJIIPHOTO HPUTSHKEHHUSL.
2. OmBITH MO BBHIPANMBAHUIO KPUCTAIIOB TTOBAPEHHOM
COJIM WJIM caxapa.
3. OmbITEl MO HAOIIOACHHWIO TEIJIOBOTO PACIIMPEHHS
ra3oB, XKUJKOCTEU U TBEPHBIX TEIN.
4. OmpeneneHue JaBJeHHWS BO3Ayxa B OayuioHe
LIIpULIA.
6.17

5. OmnbITHL, IEMOHCTPUPYIOIIME 3aBUCUMOCTD JIaBJICHUS
BO3yXa OT €ro oObéMa W HarpeBaHus WU
OXJIAXKICHUS.

6. IIpoBepka rUmoTe3bl TMHEHHOM 3aBUCUMOCTHU JJTUHBI
CTONIOUKA KUIKOCTH B TEPMOMETPUUYECKOM TpYyOKe OT
TEMIEPATYPBHI.

7. HabmroneHue U3MEHEHUs BHYTPEHHEH SHEpruu Tena
B pe3yibTare TeIuionepenayn M padoThl BHEIHHUX

CHIIL.




8. MHccnenosanue SIBIICHUS TEILIOOOMEHA npu
CMEIIMBAHUU XOJIOJTHOW Y rOpsYEd BOJIBI.

9. OmpeneneHne KOIMYECTBA TEMJIOTHI, MOTYYEHHOTO
BOJOM npu TEIJIO00MEHE c HarpeThiM
METAIUTHYECKUM ITUITHHPOM.

10. Onpenenenue yaenpbHOW TEIIOEMKOCTH BEIIECTBA.

11. UccnenoBanue npoiecca ucrapeHusi.

12. Onpenenenrie OTHOCUTEIBHOM BIIAYKHOCTH BO3/IyXa.

13. Onpenenenue ynenbHON TEIUIOTHI MIJIaBJICHUS Jb/a.

Qdusnueckue SBICHUS B MPUPOJE: IMOBEPXHOCTHOE
HaTsDKCHHE W KalWUISIPHBIE SIBJICHUS B TPHUPOJIE,
6.18 KpUCTAJUTBI B pUpoJie, uanydeHue ColHila, 3aMep3aHue
BOJIOEMOB, MOPCKHE OpHU3bI; 00pa30BaHME POCHI, TYMaHa,

HWHes, CHera.

Texaudeckue yYCTpOWCTBA: KAMWJUIAPBI, MPUMEPHI
UCIIOJIb30BAHMS KPUCTAIUIOB, JKUJKOCTHBIH TEPMOMETD,
6.19 JAaTYMK TEMIepaTypbl, TEPMOC, CHCTEMa OTOIJIEHUS
JIOMOB, THTPOMETpBI, IICUXPOMETp, TapoBas TypOuHa,

ABUTATCIIb BHYTPCHHETO CrOPpaHH .

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 Dnexrpusanus Ten. J[Ba poia 3NeKTpUUecKuX 3apsiioB

BiaumopeiictBue 3apsikeHHbIX Tel.  3akoH Kynona
1.2 (3aBCUMOCTb CHJIbI B3aUMOJCHCTBUSI 3apsHKEHHBIX TET OT

BCJIIMYUHBI 3apsa0B U paCCTOAHUA MCKIY TGHaMI/I)

Dnekrpuueckoe nosie. Hanpsok€HHOCTh 3JEKTPUUECKOTO
7.3 nosa. [IpuHIMNO Cynepno3uiiui SJIEKTPUUYECKUX MoJeit

(Ha KaueCTBEHHOM YpPOBHE)

Hocutenn osnexrpuueckux 3apsmoB. DJEeMEHTapHbIN

7.4 snekrpuueckuit 3apsaa. Ctpoenue aroma. [IpoBogHUKN U
JUDJICKTPUKH
7.5 3aKOH COXpaHEHUsI JIEKTPUUECKOTO 3apsiia

7.6 OJIeKTpUYECKMN  TOK.  YCIOBHMS  CYLIECTBOBaHUS




QJICKTPUYCCKOI'O TOKA. HCTOYHUKHN MOCTOSHHOIO TOKA

JencTBus 3JIEKTPUYECKOTO TOKa (TemoBoe,
1.7 XMMUYECKOe, MAarHuTHOE). DJIEKTpUYECKHIl TOK B

JKHJIKOCTSIX U razax

Onekrpuueckass uenb. Cujga ToKa. DJIEKTPUUECKOE
7.8

HaIpsHKEHUE
29 ComnpoTuBieHue MPOBOJAHUKA. YaensHoe

CONPOTUBJICHUE BEILLIECTBA
7.10 3akoH OMa 17151 ydacTKa LENH

[locnenoBarenbHOE W HapayieIbHOE  COEAUHEHUE
7.11

MIPOBOHUKOB
212 PaGota w MONHOCTH AJIEKTPUYECKOTO TOKA. 3aKOH

Jxoyns — Jlenna

DNeKTpUYeCKhe IeNU W TOTPEOUTENH SJICKTPUUECKOI
7.13

sHepruu B ObITy. KopoTkoe 3ambikaHue

IlocTossHHBIE MarHUTHL. B3anMoercTBHE MHOCTOSHHBIX
7.14

MarHuTOB

MarauTHOoe T1I0JIe. MarHuTtHoe moje 3eMId M €ero
7.15

3HAYCHUE JUIS J)KU3HH Ha 3eMIe
216 OmnbIT DpcTena. MarHuTHOE MOJI€ IEKTPUYECKOrO TOKa.

[IpuMeHeHne 3IEKTPOMariuTOB B TEXHUKE

JlelicTB€ MarHUTHOTO IMOJiI Ha TPOBOJHUK C TOKOM.

DJIEKTPOIBUTATENh TTOCTOSIHHOTO TOKa. Vcmonp3oBanue
7.17

3JIEKTPOJIBUTATEIEH B TEXHUYECKMX YCTPOMCTBAX U Ha

TpaHCIIOpTE

OnbiTel  ®apanes.  SIBaeHUE  3IEKTPOMATHUTHOM
7.18

unaykiuu. [Ipasuio Jlenna

DJEeKTpOreHepaTop. CrocoObI MOJTy4EHHU S
7.19 3JIEKTPUYECKON SHEPIUH. DJIEKTPOCTAHITUN Ha

BO300HOBIIIEMBIX UCTOUHUKAX YHEPTHHI
220 [Ipakrrueckue pabOTHI:

1. OnmbiTel 1O HAOMIOAEHUIO  DJEKTPU3ALMU  Tel




10.

11.

12.

13.
14.

15.

16.

17.

WHAYKIMEN U IIPU COIIPUKOCHOBEHUH.
UccnenoBanne AEMCTBUS AJIEKTPUUECKOTO IMOJISI Ha
MPOBOJHUKU U TUDJIEKTPUKH.

CbOopka ¥ mpoBepka pabOTHI AJIEKTPUYECKON Ienu
MOCTOSIHHOT'O TOKA.

W3mMepeHue n peryampoBaHHue CUIIbI TOKA.
M3mepenue u perynupoBaHue HANPSKEHUS.
HccnenoBanne 3aBUCHUMOCTH CUJIBI TOKA, HYIIETO
4yepe3 pe3ucTop, OT COMPOTUBIICHUS pe3nucTopa M
HaIPsDKEHUS HAa PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIIHE 3aBUCHUMOCTh
AIIEKTPUUECKOTO COMPOTUBIIEHUS MPOBOJIHUKA OT €T0
JJIMHBI, IJ10m@aau IMOTICPEYHOTO CCUCHUA u
MaTtepuana.

[IpoBepka mpaBUJIa CIOXKEHUS HANPSHKCHUN TMPH
MOCJIEI0BATEIbHOM COEIMHEHUU JBYX PE3UCTOPOB.
IlpoBepka nmpaBuia [aad  CUJIbl  TOKa  MPH
napajieTbHOM COETUHEHUU PE3UCTOPOB.
Omnpenenenne  pabOTBI  AJEKTPUYECKOTO  TOKa,
UJIYIIETO 4Yepe3 Pe3UCTop.

OnpeneneHne MOIIHOCTH  AJEKTPUYECKOTO TOKAa,
BBIJICIISIEMON Ha PE3UCTOPE.

HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKA, HIYIIETO
4yepes JIAMIIOYKY, OT HAPSHKEHUS HA HEH.
Onpenenenue KIIJ[ narpeBaTens.

HUccnenosanue MarHuTHOTO B3aUMOJICHCTBUS
ITOCTOSTHHBIX MarHUTOB.

I/IsyquHe MAarHuTHOTO IIOJIA ITOCTOSAHHBIX MAarHMuTOB
IPH UX O0BbETMHEHUH U Pa3/ICTICHUU.

HccnenoBanue NeHCTBUS 3JIEKTPUYECKOTO TOKa Ha
MarHUTHYIO CTPEJIKY.

OnbIThl, JEMOHCTPUPYIOLME 3aBUCUMOCTh CHUJIBI

B3aUMOJICHCTBUS KaTyliku € TOKOM M Mar’HuTa OT




CHUJIbI TOKA U HaHpaBHCHI/IH TOKa B KaTy'H_IKe.

18. 3yuenue  pAeWCTBUS ~ MAarHMUTHOTO  TIOJS  Ha
MPOBOJIHUK C TOKOM.

19. KoncrpyupoBanue u H3y9CHUE paboThI
BHCKI‘pO,Z[BI/IFaTeJISI.

20. Nsmepenue KIIJ] anexrpoaBUraTeIbHON YCTaHOBKH.

21. OnbIThI o HACCIIE0BaHUIO SIBJICHU S
AJIEKTPOMATHUTHOM WHTYKITUH HCCIIEIOBAHNE
W3MEHEH U 3HAYECHUS u HaIpaBJICHUS

WHIYKITHOHHOTO TOKA

7.21

Qdusnueckue SBICHUS B MPHUPOAE: DIEKTPUUYECKUE
SBIIGHUSI B atrMocdepe, OIEKTPUYECTBO  JKUBBIX
OpraHU3MOB, MAarHUTHOE ToJie 3eMId, Ipeld MOII0COB,
pOJIb MAarHUTHOTO TOJIS ISl *KU3HU Ha 3eMJIe, MOJSPHOE

CHAHUC

1.22

TexHuueckue yCTpOWCTBA: 3IJIEKTPOCKOI, aMIepMeTp,
BOJIBTMETp, PEOCTAT, CYETUUK DIICKTPUUECKON SHEPTHUH,
3JIEKTPOOCBETUTENbHBIE  MPUOOpBI,  HarpeBaTesIbHbIE
AIIEKTPOTIPUOOPHI (mpumepsl), JJIEKTPUYECKUE
HNPEJOXPAHUTENH, DSJIEKTPOMArHUT, 3JIEKTPOABUTATENh

IMOCTOSHHOT'O TOKAa, ICHEPATOP IMOCTOAHHOI'O TOKA

9 KJIACC
Kon
Konx snementa IIpoBepsieMble 3JIEMEHTHI COIEPKAHUS
paszaena
MEXAHUYECKUE SABJIEHUA
8.1 Mexanuueckoe ABM)KEHHE. MarepuanpHas ToOYKa.
' Cucrema orcuéra
8 8.2 OTHOCHUTEIBHOCTh MEXAHUYECKOTO IBUKECHUS
8.3 PaBHOMEpHOE IPSAMOTHHEHHOE TBUKEHUE
Y HepaBaomepHoe mpsmonuHeliHoe ABuxkeHue. CpemaHsis

U MIHOBCHHAA CKOPOCTbH TECjIa HIpU HCPABHOMCPHOM




JIBUKEHUU

8.5 Yckopenue. PaBHOYyCKOpEHHOE MPSIMOJIMHEHHOE
' JIBYKEHUE

8.6 CBoOoauoe magenue. Omnertel [anmuies

PaBHomepHOE nBHKeHHE MO OKpykHOCTU. [lepuonm u
8.7 yactotra oOpameHus. JIMHEHas W yrjaoBas CKOPOCTH.
LleHTpoCTpeMHUTEIBHOE YCKOPEHHE

8.8 [lepBr1it 3akoH HetoToHA

8.9 Bropoii 3akon HetoToHa

8.10 Tpernii 3akoH HproTOHa

8.11 [IpuHIUI Cynepno3uLUy CUII

8.12 Cwuna ynpyroctu. 3akoH ['yka

8.13 Cuna TpeHUs: CHJIa TPEHUsS CKOJIBXEHUS, CHJIa TPEHUS
. MOKOS, IpyTHe BHUAbI TPEHUS

8.14 Cunma TSDKECTM ¥ 3aKOH BCEMHPHOTO TSTOTCHHSI.
' Yckopenue cBOOOTHOTO MaaeHUs

8.15 HBmwxenne  miaHer  Bokpyr Comnma.  IlepBas
' KOoCMUUecKasi CKOpocTh. HeBecoMocCTh 1 meperpy3ku

8.16 PaBHOBecue MarepuanbHOM TOUKU. AOCOTIOTHO TBEPI0E
. TEJ0

8.17 PaBHOBecme TBEpPAOro Tea C 3aKPEINIEHHOM OCBIO
. BpaieHus. MoMeHT cuibl. LleHTp Tsoxectu

8.18 Nmnynec Tena. U3mMenenue nmnynsca. MMmynbe cuisl

8.19 3aKoH COXpaHEHUs UMITYJIbCa

8.20 PeaxruBHOE nBUXEHHUE

8.21 Mexanudeckasi paboTa ¥ MOIIHOCTh

8.9 PaGota cun TspKecTH, ympyroctd, TpeHHs. CBs3b
' SHEPruu U paboThl

893 [loTeHnmanpHas dSHEprust Tena, MOJHATOTO  Hajx
' MOBEPXHOCTHIO 3eMITH

8.24 [loreHumanpHas 3HEPTUS CKATON MPYKUHBI

8.95 Kunetnueckas »sHeprusa. Teopema O KMHETHYECKOM

SHEpruu




8.26

3aKOH COXpaHEHUsI MEXaHUUYECKON IHEPTHU

8.27

Ipakruueckue paboOThI:

OmnpeneneHue cpeaHell CKOPOCTH CKOJIBXKEHUs Opycka
WM JBVDOKCHUS I[MApUKa 1O HAKIOHHON ILIOCKOCTH.
OmnpeneneHue yCKOPEHHS Tela MPHU PaBHOYCKOPEHHOM
JBUKEHUH 110 HAKTOHHOM MJIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH MHYTH OT BPEMEHH MpPH
PaBHOYCKOPEHHOM JIBUKEHUU 0€3 HauaJIbHOW CKOPOCTH.
IlpoBepka TIUMOTE3bl: €CIM MPU PaBHOYCKOPEHHOM
JBUKEHUM 0O€3 HayaJbHOW CKOPOCTU IYTH OTHOCSTCS
KaK psI HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHE
MPOMEXYTKH BPEMEHH OJJMHAKOBBI.

HccenenoBanue 3aBUCUMOCTH CUJIBI TPEHUS CKOJIBKEHUS
OT CHJIBI HOpMalbHOTO JnaBieHus. OmnpenencHue
ko3 pdunireHTa TpeHHs CKoIbkKeHHs. OmnpeneneHue
KECTKOCTH MNpyxkuHbl. OnpeneneHue padbOThl CHIIBI
TPEHUS TPU PABHOMEPHOM [IBIKEHHUM Tella IO
TOPU30HTAJIBHOM MOBEpXHOCTH. OmnpeneneHue padoOThI
CWJIBI  yOpyrocTH  IpH  HoabEME  TIpy3a  C
UCIOJIB30BAHMEM  HEMOJBM)KHOTO M MOABUXHOTO

0JIOKOB

8.28

dus3nyeckue sSBICHUS B npupoac: NMpUJINBbI U OTJIIUBHLI,
JABMXKCHHUEC IIJIAHCT Conneunoi CUCTCMbI, PCAKTUBHOC

ABUKCHUC )KUBBIX OPTaHHU3MOB

8.29

TexHuyeckue  yCTpPOWCTBA: CHUIOMETP, JaTYUKU

MOJIOKEHU S, PACCTOSHUS U YCKOPEHUSI, PAKEThI

MEXAHWYECKHE KOJIEBAHMA 1 BOJIHBI

Konebarensnoe JABUIXXCHUC. OcHOBHBIC XapPaKTCPUCTUKU

> KOJIEOAHUI: IEPHO/I, YaCTOTa, aMILTUTYAa

9.9 MaremaTuyeckui u NIPYKUHHBIN MasTHUKH.
' [IpeBparenue 3Heprun Npu KojaedaTenbHOM JBUKEHUU

93 3aryxatonme KosieOaHus. BbIHYXIeHHbIE KOoJeOaHMS.
' Pe3onanc

9.4 Mexannueckue BojaHbl. CBOICTBA MEXaHUUYECKUX BOJIH.

[IpononeHble W momepeyHble BOJHBI. JlJIMHA BOJHBI U




CKOpPOCTh €€ pacnpocTpaHeHus. MexaHuuyecKkue BOJHBI

B TBEPAOM TeJe, CECMUYECKUE BOTHBI

9.5 3ByK. ['poMKOCTh 1 BhICOTa 3ByKa. OTpakeHUE 3BYyKa
9.6 NudpaszByk u yabTpa3Byk
[IpakTyeckue paboOThI:
1. Omnpenenenue 4dYacTOTHl M Tepuojga KoleOaHHi
MaTeMaTU4YeCKOro MasiTHUKA.
2. OmpezeneHne 4YacTOTBl M TEpPHOJA KOJICOAaHHMA
MPYKUHHOTO MAasATHHKA
3. HccnemoBaHue 3aBHCMMOCTH TepuoOAa KolIeOaHHI
9.7 MOJBEIICHHOTO K HUTH TPy3a OT JJIUHBI HUTH.
4. HccrnemoBanue 3aBUCHMOCTH TEpHoOAa KoyeOaHMit
MPYKUHHOTO MAsITHUKA OT Macchl Irpysa.
5. TlpoBepka HE3aBUCHMOCTH Iepuojaa KojeOaHUi
Tpy3a, MOJBEIIEHHOTO K HUTHU, OT MAacChl Tpy3a H
JKECTKOCTH MPYXKUHBI.
6. I3mepenue yckopeHHsI CBOOOJIHOTO MaJeHUs
@usnyeckre SABJICHUS B MPUPOJE: BOCIPUATHE 3BYKOB
9.8 KUBOTHBIMU, 3€MJIETPACEHHUE, CEHCMUYECKUE BOJIHBI,
IIYHaMH, 3XO
9.9 TexHuueckue YCTpOMCTBA: 3XOJIOT, MCIOJIb30BAHUE

VIBTpa3ByKa B OBITY U TEXHHKE

10

SJIEKTPOMAI'HUTHOE IIOJIE U DJIEKTPOMAI'HUTHBIE BOJIHBI

BHeKI‘pOMaFHI/ITHOG IIoJec. :‘)J'IGKTPOMaFHI/ITHBIC BOJIHEI.

101 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH
10.2 [Mkana 37eKTPOMarHUTHBIX BOJIH
10.3 DnekrpoMarHuTHas mpupoaa cera. CKOpOCTb CBeTa.
' BonHOBBIE CBOICTBA CBETA
[Ipaktuyeckue paboOThI:
104 N3ydeHne CBOMCTB  JJIGKTPOMAarHUTHBIX BOJH C
MTOMOIIIBI0O MOOMIIBHOTO TenedoHa
dusnyeckue SBICHUS B MPHPOJAC: OHOJOTHYECKOE
10.5 neicTBue BUAMMOTO, yIbTPa (U OJIETOBOTO u

PEHTICHOBCKOT'O I/ISJ'IyLICHI/II\/'I




10.6

Texnuueckue YCTpOMCTBA:! UCIIOJIb30BAHUE

QJICKTPOMAriMTHBIX BOJIH IJIA COTOBOM CBSI3H

11

CBETOBBLIE ABJIEHUA

11.1 JlydeBast Mmoaienb cBeTa. ICTOUHHMKH CBETa
11.2 [IpssMonMHEHOE pacpOCTpaHEHUE CBETA
OTtpaxenue cBera. [Imockoe 3epkano. 3aKOH OTpaKEHUS
11.3
cBeTa
114 [lpenomnenue cBera. 3aKOH MPEIOMIICHHS CBETa.
' [TomHOE BHYTpEHHEE OTPAKECHIE CBETA
11.5 JInn3za. Xop syueld B IuH3€
116 Ontuueckas cucremMa (QoToarnmapaTa, MUKPOCKONA H
' TeJecKona
117 'maz kax omnTuyeckas cucTema. biu3opykocth u
' JATbHO30PKOCTh
118 Pasnosxxenue 6enoro ceeta B cekrp. OnbiTel HeloToOHA.
' CrnoxeHue CIIeKTpalIbHBIX [IBETOB. J{ucmepcus ceera
[IpakTuyeckue pabOTHI:
1. HUccrnenoBanme 3aBUCHMOCTH yIJia OTPaKCHHS
CBETOBOTO JIyda OT yIJIa MaJICHUSI.
2. V3ydyeHue XapaKTepUCTUK H300pakeHUs MpeaMera
B IJIOCKOM 3€pKaJe.
3. HccrnemoBanue 3aBUCUMOCTH YIVIa TPEIOMIICHHS
CBETOBOTO Jiydya OT YyIJla MaJeHUs Ha TpaHHIle
11.9 «BO3JIyX — CTEKIIOM.
4. Tlonmyuyenmue U300pakeHU I C MTOMOIIIBIO
coOMparoIei JTUH3BI.
5. Omnpenenenne (hoKycHOTO paccTosiHUs u
ONTHUYECKON CHUJIbI COOMPAOIEH JTHH3BI.
OMBITHI IO Pa3IOKEHUIO OSJIOTO CBETA B CIIEKT.
OnbITEl O BOCHPUSTUIO [[BETA MPEIMETOB MPHU HX
HaOII0ICHUH Yepe3 IIBETOBBIE QUITBTPHI
Odusnueckue sBICHUSA B mpupoze: 3atMenuss ConHia u
11.10 JIyHbl, 11BeTa TEN, ONTHUYECKHE sIBIICHHS B aTMocdepe

(uBet Heba, pedpakius, paayra, MUPax)




Texnuueckue YCTpOMCTBA:! O4KHU, [IEPUCKOIL,

i doTroarnmapar, ONTHIECKIE CBETOBOIBI
KBAHTOBBIE ABJIEHUA
191 OnbiTel Pesepdopna m mnnanerapHas MoJenb aroma.
' Mopens aroma bopa
199 Hcnyckanue W moniomeHue cBeta aroMoM. KBaHTHIL.
' JInHeyarTble CIIEKTPBI
12.3 PanmoaktuBHOCTh. Anb(a, 6eTa- U raMmma-u3IydeHus
194 Ctpoenue aromHoro snapa. HykinoHHas Monenb
' aTOMHOTO sipa. M30TOmBI
125 PannoaxktuBHble mpeBpamieHus. llepuon momypacmana
' aTOMHBIX s7ep
12.6 SnepHble peakiuu. 3aKOHBI COXpaHEHHUs 3apsA0BOIO U
' MacCOBOI'0O UHCeN
12.7 DHeprus CBs3U aTOMHBIX sep. CBsI3b MacChl U SHEPTUU
198 Peaxnuu cuntesa u nenenus suep. Mecrounuku sHeprun
12 ' ComnHna u 3BE3]1
129 Snepnas osHepretuka. JleWicTBUE  paIMOaKTUBHBIX
. M3ITy4eHH I Ha )KUBbIE OpPraHU3MBbl
[pakTuueckue pabOTHI:
HabGmroneHne CHOmMHBIX M JIMHEHYATBIX CIIEKTPOB
1210 W3IIy4EHHUSI.
HccnenoBanue TpEeKOB: M3MEPEHUE SHEPIUU YacCTULIbI
10 TOPMO3HOMY ITyTH (110 poTorpadusm).
N3mepenue paanoakTuBHOrO GoHa
@dusnyeckre SABJICHUS B IPUPOJAE: E€CTECTBEHHBIN
paaroaKTUBHBIN ¢oH, KOCMHYECKHUE Jy4H,
12.11 pPaiMOaKTUBHOE W3Iy4eHHE TNPUPOAHBIX MHHEPAJIOB,
JNEUCTBUE PpAJMOAKTHUBHBIX HW3IYYCHU Ha OpPraHU3M
YeJI0BeKa
1919 Texuuueckue YCTpOMCTBA: CIIEKTPOCKOII,

WHIYBUIYAJIbHBIN T03UMETP, Kamepa Buibscona




ITPOBEPAEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUSA K PE3YJIbTATAM
OCBOEHHUSI OCHOBHOM OBPA3OBATEJIBHOM ITPOI'PAMMBbI OCHOBHOI'O

OBILIEI'O OBPA30OBAHUA

Kon
NpOBE PsIeMOT0
TpeOoOBaHuUsI

IIpoBepsieMmble TpeOOBaHMS K NpeIMe THHIM pe3yabTaTaM
0a30BOr0 YPOBHsI 0CBOEHHSsI OCHOBHOIi 00pa3oBaTe IbHOI
NporpaMMbl OCHOBHOI0 001Iero oopasoBanusi Ha ocHoBe ®I'OC

[lonumanue ponu  ¢(u3MKM B HAYYHOHM  KapTUHE  MHPA;
c(OpMHUPOBAHHOCTh 0A30BBIX MPEACTABICHUI O 3aKOHOMEPHOW CBSI3U
U TI03HABAaEMOCTH SBJICHUH IIPUPOABI, O pOJIM DKCIIEPUMEHTa B
¢usznke, o cucTeMooOpasylolel ponu (GU3MKA B Pa3BUTHH
€CTECTBEHHBIX HayK, TEXHMKA U TEXHOJOIWH, 00 »HBOJIIOIUU
(¢u3MYECKUX 3HAHUW W UX POJIM B LIEJIOCTHON €CTeCTBEHHOHAYYHOM
KapTUHE MHpPA, O BKIAJAE POCCUHCKUX U 3apyOEKHBIX Y4EHBIX-
(U3NKOB B pa3sBUTHE HAYKH, OOBSCHEHUE IPOLECCOB OKPYKAIOIIETO

MHpa, pa3BUTUC TCXHUKU U TEXHOJIOTHH

3HaHUs O BHJAX MaTepuu (BEIIECTBO M TOJI€), O JBMI)KEHHH KaK
croco0e CyIlecTBOBaHUSI MaTeprU, 00 aTOMHO-MOJIEKYIISIPHOM Teopru
CTPOCHUSI BEIEeCTBA, O (U3MUECKOH CYIHOCTH SBICHUM TPHUPOIBI
(MEXaHMYECKUX, TEMJIOBBIX, JJECKTPOMATHUTHBIX W KBAHTOBBIX);
YMEHUE pa3nyaTh ABJICHUS [0 OMHMCAHUIO UX XapaKTePHbIX CBOWCTB U
Ha OCHOBE OTBITOB, IEMOHCTPUPYIOIIMX JaHHOE (QU3NYECKOE SBICHUE;
yYMEHUE Pacro3HaBaTh MPOSBICHUE U3YICHHBIX (PM3UYCCKUX SIBIICHUM
B OKPYKAaIOIIEM MHUPE, BBIACIAA WX CYIICCTBEHHBIE CBOWCTBA

(mpu3HaKn)

Brnagenne ocHOBaMM MOHATUMHOIO amnmapara M CHUMBOJUYECKOTO
s3bIKa (PM3MKU U WCIIOJNIB30BAHHME HMX JUIS pElIeHUs] Yy4eOHBIX 3a7ady;
YMEHUE XapaKTepU30BaTh CBOWCTBA Ted, (DM3MYECKUE SBICHUS H

MPOIIECCHI, HCTIONB3Ys (DyHIaAMEHTAIBHBIE M IMIIUPUUECKUE 3aKOHBI

YMeHue onuchBaTh HN3YYCHHBIC CBOMCTBA TSI U (1)I/I3I/I‘-IGCKI/IC SABJICHUA,

UCITIOJIB3YS (PM3UUCSCKIE BEITUIH HBI

Bnagenue ocHOBaMM METOJOB HAay4dyHOIO IIO3HAHHUS C Y4ETOM
coOmoieHnsl TIpaBmil 0€301acHOro TpyAa: HaOmoneHue (QU3MIecKu X
ABJICHUM:

YMEHHE CaMOCTOSTEIbHO COOMpaTh HKCHEPUMEHTAIBHYIO YCTaHOBKY




13 JaHHOrO Habopa 00OpyIOBaHMS MO WHCTPYKIMH, OMUCHIBATH X0
OTIBITA M 3aIMCHIBATH €TO PE3YJbTATHI, (POPMYIHPOBATH BBHIBOMKI;
MPOBEACHHE NMPAMBIX U KOCBEHHBIX U3MEPEHUN (PU3NYECKUX BEIMUMH:
yMEHUE I[UIaHUPOBATh HW3MEPEHHUs, CaMOCTOSTEIBHO COOHMpAaTh
SKCIEPUMEHTAIBHYI0  YCTAHOBKY 10 MHCTPYKUUH, BBIYUCIATH
3HAQUYEHUE BEIMYMHBI M AHAIM3UPOBATH IOJYYEHHBIEC pE3yJabTaThl C
Y4ETOM 3aJJaHHOU MOTPEIHOCTH PE3YINBTATOB U3MEPEHUI;
IIPOBEICHUE  HECIOKHBIX  OKCIEPUMEHTAIBHBIX  HCCIEIOBaHMUIA;
CaMOCTOSITEIBHO ~ COOMpPATh  3KCIEPUMEHTAIBbHYIO YCTAHOBKY U
NpPOBOAUTH  MCCJIENOBAaHWE IO  WHCTPYKUUHU,  HPEACTABIATH
MOJyd€HHbIE 3aBUCUMOCTA (M3MYECKMX BEIWYMH B BUJIE TAOIMIl U
rpa(uKOB, YIUTHIBATh MMOTPEIIHOCTH, JAETaTh BEIBOJBI 10 pe3ylibTaTaM

HUCCIICAOBAHUA

[lonnMaHue  XapakTepHBIX  CBOMCTB  (M3MYECKUX  MOjeNIen
(MatepuanpHas TOYKa, aOCOIMIOTHO TBEPIOE TENO, MOJCIH CTPOCHUS
ra3oB, JKMJAKOCTeH W TBEPABIX TeJ, IUIaHETapHas MOJETh aroMma,
HYKJIOHHAsi MOJIEJIb aTOMHOIO $/Ipa) U yYMEHHME NPUMEHATh UX IS

O0O0BSICHEHUS (PU3NYECKUX MPOIIECCOB

YMeHue OOBICHATH (bI/I3I/IquKI/IC MMponCCChl U CBOIiCTBa TCJI, B TOM
YUCJIIE MU B KOHTCKCTC CI/ITyaHI/Iﬁ IMPAaKTUKO-OPUCHTAUPOBAHHOTO
Xapakrepa, B 4aCTHOCTHU, BBIABJIATH IIPHUYUHHO-CIICACTBCHHBIC CBA3U U
CTPOUTH OOBSICHEHHE C OHOpOﬁ Ha U3YUCHHBIC CBOMCTBaA (I)I/IBI/I‘-ICCKI/IX

SIBJICHUH, PU3HIECKIE 3aKOHBI, 3aKOHOMEPHOCTH U MOJICITH

YMmeHue pemaTh pacuéTHble 3amaud (Ha 6asze 2 — 3 ypaBHEHHUN),
UCTIONB3Ysl 3aKOHBI W (OPMYNBI, CBS3bIBAIOIME (U3HUECKUE
BEIMYMHBI, B YaCTHOCTH, 3aIMCBIBATh KPAaTKOE YCIOBHE 3a/1auH,
BBISBJISITh HEAOCTAIOUIME JlaHHbIE, BBHIOMpATh 3aKOHBI U (OPMYIIBI,
HEoOXoAUMBbIe /ISl €€ pelIeHus], UCIOIb30BaTh CIPAaBOYHbIE JaHHBIE,
NPOBOANUTH PAcU€Thl M OIEHUBATH PEATUCTHYHOCTH TTOTY4EHHOTO
3HAYeHUs (U3MUECKOW BEIMYMHBI; YMEHHE OIPENENATh Pa3MEPHOCTh

(u3HYecKO BETMYUHBI, OTYIEHHOM IPU peIieHNn U 3a1a4uH

YMeHHe XapaKTepu3oBaTb IMPUHLMIIBI  JCHCTBUS TEXHUYECKUX
YCTPOWCTB, B TOM 4YHCIE OBITOBBIX HPUOOPOB, M TPOMBIIUICHHBIX
TEXHOJIOTMYECKUX IIPOLIECCOB 10 UX ONHUCAHUIO, UCIIOJIB3Ys 3HAHUS O

CBOWCTBax (DM3WYECKUX SBJICHUM M HeoOXonumble (usnueckue




3aKOHOMEPHOCTHU

10

YMeHHe HCNOoNb30BaTh 3HAHUA O (U3MYECKUX SIBJICHUAX B
MOBCETHEBHOM JKM3HM Ui oOecrieueHUss 0OE30MacHOCTH MpH
oOpameHun ¢ OBITOBBIMM ~ NpuOOpaMH U TEXHUUYECKUMH
YCTPOMCTBAMHU, COXpPaHEHHUS 3I0pOBbS U  COONIOACHHUS HOPM
9KOJIOTMYECKOTO TOBEICHHUS B OKpYXaloLel cpene; MOHUMaHUE
HEOOXOAMMOCTH TPUMEHEHUS JOCTHKECHUNA (UMK U TEXHOJIOTHH

JJI paluOHAJIBHOI'O IMTPUPOAOITIOJIB30BAHU A

11

OnbIT moucka, TpeoOpa3oBaHUs W MPEACTaBICHUS HHGPOPMALHUH
(M3UYECKOTO CO/Ep)KAHUS C HCIOJIB30BAaHMEM HHQPOPMAIMOHHO-
KOMMYHUKAaTHBHBIX TEXHOJOTHI; yMEHUE OI[CHUBATh JIOCTOBEPHOCTD
NOJy4eHHOM MHQPOpPMALMM HA OCHOBE HMEIOIMXCS 3HAHUUH W
JOMOJTHUTENBHBIX ~ WCTOYHMKOB;  YMEHHE  HCIIONB30BaTh  MPH
BBIMIOJIHEHWH YYE€OHBIX 3aJlaHWil HAyYHO-TIOMYISAPHYIO JIUTEPAaTypy
(u3nYeCKOro collep)KaHus, CIPaBOYHBIE MaTEpUalbl, PECYPChl CETH
WutepHer; BnameHue 0a30BBIMM  HaBbIKAMH  IPe0OpasoOBaHUS
WHPOpPMAIIMM W3 OJHOHW 3HAKOBOW CHCTEMBI B JAPYIyl; YMEHHE
co31aBaTh COOCTBEHHBIE IMCBMEHHBIE M YCTHBIE COOOIICHHS Ha

OCHOBC I/IH(I)OpMaI_II/II/I N3 HCCKOJIBKHMX MCTOYHHWKOB




INEPEYEHDb 2JIEMEHTOB COAEPXAHUSA, ITPOBEPAEMbBIX HA OI'D IO

POU3HUKE

Kon IIpoBepsieMbIi 3J1IeMEHT CO/Ie PKaAHUS
1 MEXAHUYECKUE SBJIEHUA
11 Mexannueckoe aBuKeHHe. MarepuanpHag Touka. Cucrema  OTcyéTa.
' OTHOCHUTENBHOCTD IBU)KEHUS
PaBHOMepHOE U HepaBHOMepHOE ABUkeHUE. CpenHsist ckopoctb. Dopmyna nis
1.2 BBIYMCIICHHS Cpe/iHel CKopocTh: vV = S/t
PaBHOMEpHOE NpAMOIMHENHOE IBUXKEHUE. 3aBUCHUMOCTh KOOPAMHATHI TENa OT
BPEMEHM B CIIyda€ paBHOMEPHOIO MPSMOJIMHEHHOTO IBUKEHUSL:
13 (1) =x, +ut
I'pa¢uku 3aBHCHMOCTH OT BpPEMEHH IS MPOEKIUH CKOPOCTH, MPOEKINU
IepeMENICHUs, MYTH, KOOPJAWHAThl IIPU PABHOMEPHOM IPSIMOIMHEIHHOM
JBUKEHUHU
3aBHUCUMOCTh KOOPJAMHATHI T€la OT BPEMEHU B CiIydae pPABHOYCKOPEHHOIO
MPSAMOJIMHEWHOTO IBUKEHUS:
1
Self)=vy, #f+a = g
@opMynbl A1 NPOEKIUU NEPEMEILCHUS, NPOEKIIMU CKOPOCTH M IPOEKIUH
YCKOPEHUSI IPU PABHOYCKOPEHHOM MPSIMOJIMHEMHOM JBUKECHUU
14 s.(=v,, -t+a,- L,
2
U.T('f) =Upy T, £,
a, (f)=canst,
U:_.l.: - U-_I: =2a,s,
I'paduki 3aBUCHMOCTH OT BpPEMEHHU Js MPOEKIUU YCKOPEHHS, MPOEKIIHHU
CKOPOCTH, IPOCKIUHU IEPEMEILCHUS, KOOPAMHATBI IIPU PaBHOYCKOPEHHOM
HPSAMOJIMHENHOM JBUKEHUH
CBoboanoe manenue. @opmysbl, onuceIBaOIMe CBOOOIHOE MajieHUE Tela Mo
15 BEPTUKAIN (JBUKEHUE Tejla BHU3 MJIM BBEPX OTHOCUTEIBHO IOBEPXHOCTH

3emnu). I'paduku 3aBUCMMOCTM OT BPEMEHM /ISl MPOEKUHUH YCKOPEHHS,

MNPpOCKIOHUN CKOPOCTM MW KOOPJAWHATHI IIpHU CBO60,Z[HOM nmagcHun TcCjia II0




BEPTHUKAIH

CKOpOCTh PaBHOMEPHOIO JBHXKCHHUS Tela IO OKpYKHOCTH. Hampapienue
CKOPOCTH.

dopmyina UIsl BBEIYHCICHUS CKOPOCTH 4Yepe3 paJuyc OKPYKHOCTH H TEPHOJ
oOparieHus:

2R
T

LlenTpocTpemutTenbHoe yckopenue. HampaBiieHHe I[EHTPOCTPEMHUTEIBLHOIO

1.6 yckopenus. opmyina Jist BEIYUCIICHU S YCKOPEHUS:
2
a — L
"R
®dopmyria, CBS3bIBAIOIIAS TEPUO]] M YACTOTY OOpaIlCHHUS:
V= 1
T
Macca. IInotHocts BewecTBa. @opmyna JUis BBIYUCIECHUS IITIOTHOCTH :
o= i
1.7 V
1.8 Cuna — BekropHas ¢u3udeckas BennunHa. CII0)KeHUEe CUIT
1.9 SABnenue nuepuun. [lepsoiii 3akoH HeroToHa
Bropoii 3akoH Hprorona:
F=m-.d
1.10
CoHanpaBJe€HHOCTb BEKTOpPa YCKOPEHUSI TeJa U BEKTOpa CHUJIbL, IEHCTBYIOIIEH Ha
TEJI0
BzaumoperictBue ten. Tpetuii 3akon HetoToHa:
1.11 Fy y=—-F,
112 Tpenue MoKos U TPEHHE CKOJIbKEeHUA. Dopmyrna Il BBIYUCICHUS MOIYJISI CHJIBI

TPCHHA CKOJIbXKCHUA:




Hedopmamusa Ttenma. Ynpyrme u Heynpyrue aedopManui. 3aKoH YIPYrou
nedopmaruu (3akoH I'yka):

1.13 F=k-Al
BceemupHoe TsaroTeHue. 3akoH BCEMUPHOTO TATOTEHHUS:
My -MA
'L
1.14 Cuna TspkecTd. YCKOpeHHue CBOOOIHOTO MMaICHUSI.
dopmyna a7 BRIUMCICHUS CUIIBI TsHKeCTH BOIHM3M moBepxHoctu 3eminu: F = mg.
JBuxenue mianet BOkpyr Counnia. [lepasi kocMudeckass CKOPOCTb.
HesecomocTts u neperpysku
Wmmynbe Tena — BeKTopHast (pu3uyuecKas BEIUYUHA.
1.15 P=mD
Nmnynse cuctemsl Ten. U3mMenenne nmnynbsca. UIMIysibe cuiibl
3aKOH COXpaHEHUs] UMIYNbCA JJI1 3aMKHYTOM CHCTEMBI TEI:
1.16 D=nyUy i,y =const
PeakTuBHOE IBUKEHUE
Mexanndeckas: padora. opmyrna Juisi BEIYHCICHUS pAOOTHI CHIIBI:
A=Fsoosa
Mexanuueckass MOIIHOCTB:
1.17
v=4
St
Kunernueckas n noreHuuanbHas sHeprus. @opmyna uist BBIYMCICHUS
KUHETUYECKOW SHEPTHU:
1.18

U~
E ="

T

Teopema o kuHeTnuecko sHeprun. @opMyna Juist BBIYMCICHUS TOTEHIIUATBHOMN




9HCPIUH TCJa, IOAHATOIO

Haxg 3eMIIEH:

E, = mgh

1.19

MexaHnuueckas 3HEprus:

E=E,+E,

3akoH COXpaHCHUA MEXaHHMYSCKOM OHCPIHUH. (DOpMy.]'Ia AJIs 3aKOHa COXpPaHCHUA

MEXaHUYECKON 9HCPIUH B OTCYTCTBHUC CUJI TPCHUA: E = const.

IIpeBpalieHne MEXaHUYECKOW SHEPIUU NTPU HATMYUU CHIIBI TPEHUSL.

1.20

[TpocThie MEXaHU3MBI. «30JI0TOE TIPABHIIO» MEXAHUKH.
Peruar. Moment cugier: M - Fl.

YcnoBue paBHOBECHS phlvara:

M{ —M’E +...=0

[MonBusxHbI 1 HenoABMkHBINM O610ku. KITJ] mpocThIX MEXaHU3MOB,

n= Anonesnas
‘{HIFEHEHH&H

1.21

JlaBnenue TBEPAOrO TENA.
®opmyna 175 BBIYUCIEHUS 1aBJICHUS TBEPIOTO Tena:

_F

JaBnenue raza. AtmocepHoe aBlICHHE.

FI/II[pOCTaTI/ILICCKOG AAaBJICHUC BHYTPU KUJAKOCTH.

@opmyia 11 BBIYMCICHUS JaBJICHUS BHYTPH KU AKOCTH

p=pgh+p_,

1.22

3axoH Ilackans. ['mapaBnuyeckuii npecc

1.23

3akoH Apxumena. Dopmyna g ONPEACICHUS BBITAIKABAIOIIEH

HeﬁCTBYIOIHeﬁ Ha TCJIO, HOprx(éHHOC B ) KUAKOCTH WUJIM Ira3:
F_i_p'._. = ng

YcnoBue nnaBanus tena. [lnmaBanue CYJ0B 1 BO3AYXOIIJIaBAHHUC

CHIIBI,




1.24

Mexanudeckue KojeOaHUs. AMIUIUTYa, NEPUOA M YacToTa KojeOaHHil.

®opmyra, CBA3BIBAIOLIAS YaCTOTY M EPHOJI KoJIeOaHU:

1.25

Marematuyeckuii YU TPYKUHHBIA MasTHUKU. [IpeBpaiueHue »sHepruu Inpu

KoJIeOaTEeIbHOM JIBUYKECHUU

1.26

3aTy'X8IOH_II/Ie KoJIeOaHu . BBIHY)K,HGHHLIG Kojiebanus. Pe3onanc

1.27

MexaHndyecKre BOJIHEL. HpOI[OJ'II)HI:Ie MU TIOIICPCUYHBIC BOJIHEI. Z[J'H/IHa BOJIHBI H

CKOPOCTBb paclpoCTpaHCHUA BOJIHLI:

L=v-T

1.28

3Byk. I'poMKOCTh M BbICOTA 3BYyKa. OTpakeHME 3BYKOBOM BOJHBI Ha I'PaHMIE

IByx cpell. H@pa3ByK u yabTpazByK

1.29

IIpakmuyeckue pabomuol

W3mepeHue cpenHeld MIJIOTHOCTH BEIIECTBA; apXUMEAOBOM CHIIBI; KECTKOCTHU
HOPYKUHBI, KO3 (QQUIIMEHTa TPEHUS CKOJBKEHUS; PadOThl CHUJIBI TPEHHUS], CHJIBI
YIPYTOCTH; CPEIHEW CKOPOCTH ABUKEHHUs OpycKa IO HAKIOHHOW IJIOCKOCTH;
YCKOpeHHsi Opycka MpU JBM)XEHHH MO HAKIOHHOM IJIOCKOCTH; YacTOThl U
nepuojia KoyiebaHMM MaTeMaTHYecKOro MasTHHUKA; YacTOThl W Tepuoja
KOJIEOAHUM MPYKUHHOTO MasiTHWKA; MOMEHTA CHJIbI, IEUCTBYIOIIETO HA phIyar;
paboThl CUJIBI YOPYTOCTH TPU TMOIBEME TPy3a C TOMOIIBI0 HEMOABHUIKHOTO
61oka; paboThl CUIIBI YIPYTOCTU MPH MOABEME TPy3a C MOMOIIBIO MOIBHKHOTO
OIoKa.

HccnenoBanne 3aBHCHMOCTH apXWMEIOBOH CHIIBI OT 00BEMa HOTPYKEHHOM
YacTH TeJla U OT MJIOTHOCTU KUJKOCTH; HE3aBUCUMOCTH BBITAIKUBAOIIECH CHIIBI
OT Macchl TEJa; CUJIbl TPEHUS CKOJIBXKEHUS OT CUJIbI HOPMAJIBHOTO JIAaBJIEHUS U OT
poAa MOBEPXHOCTH; CHJIbI YIPYTOCTH, BO3HHKAIOIIEH B NMPYXKUHE, OT CTEIEHU
nedopMali MPY>KWHBI, YCKOPEHUs Opycka OT yrjla HaKiIOHAa HaIpaBJISIOIICH;
nepuojia (4acToThl) KoJeOaHUI HUTSIHOTO MasTHUKA OT JUIMHBI HUTH; MEpUOa
KOJICOAaHUI NMPYKXUHHOIO MasTHUKA OT MAacChl Ipy3a U KECTKOCTH IMPYKHUHBI,
HCCIIeIOBaHWE HE3aBHCHUMOCTU IepuoAa KoyieOaHUN HUTSHOTO MasTHUKA OT

Macchl Ipy3a. [IpoBepka ycioBus paBHOBECHS pblyara

1.30

Qusuueckue A6NeHUs 6 Npupooe: TIPUMEPbl JBUXKEHUS C PA3IUYHBIMU
CKOPOCTSIMH B KHBOW U HEXUBOU MPUPOJIE, IEHCTBHUE CUIIBI TPEHHUSI B IPUPOJIE U

TCXHUKC, IIPUJIIMBBI WU OTJIHMBbBI, JABUXXCHHUC IIJIAHCT CoJymHeyHoun CHUCTCMBI,




PEaKTUBHOE JBUKCHUE KUBBIX OPraHU3MOB, PbIYalrd B TEJIE YEJIOBEKA, BIUSHUE
aTMOC(EpHOIo JAaBJICHHS HA YKUBOW OpraHu3M, IJIABaHUE DPbIO, BOCHpPHUATHE

3BYKOB JXUBOTHBIMU, 3EMIICTPACCHUC, celicMHUYecKue BOJIHBI, HYHaAMH, 3XO

Texnuueckue ycmpoﬁcmea: CIIMAOMETP, AATUUKM II0JOKCHUA, PACCTOAHHA U
YCKOpCHUA, AUHAMOMCTpP, IMOAIIMIIHUKKA, PAKCTBI, pblyar, HO)IBI/I)KHBIﬁ n

HENOIBUKHBIN 6J'IOKI/I, HaKJIOHHaA IIJIOCKOCTb, MMPOCTBIC MCXAHHU3MbI B 6LITy,

L3l coobOIaronyecs COoCyabl, YCTPOMCTBO BOJOINPOBOJA, I'MIIpPaBIMYECKUM Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOM HAcoC, apeoMeTp, 3XOJOT,
U CIIO0JIb30BAHME YIIbTPa3ByKa B OBITY M TEXHUKE
2 TEIUIOBBIE ABJIEHUA
OCHOBHBIE  TOJIOKEHUSI  MOJICKYTISIPHO-KHHETHYECKOM  TEOPUU  CTPOCHUS
2.1 BemecTBa. Mojenu TBEPIOTO, KUAKOTO U Ta3000pa3HOTO COCTOSIHHI BEIECTBA.
Kpucrannuueckue u amopdHbie Tena
25 JBwxenne wactui] BemecTBa. CBs3b CKOPOCTH ABWIKCHHS YacTHI[ C
' Temneparypoi. bpoyHoBckoe aBuxkeHue, uddysus
2.3 CmaunBaHMe U KaUJUISIPHBIE SIBICHUS
2.4 TemnnoBoe pacumpeHue U cxaTue
2.5 TemoBoe paBHOBeCHE
26 Buyrpennss sHeprus. PaGota u Temsomepenaya Kak CHOCOOBI H3MEHEHHUsS
' BHYTPEHHEN SHEPTUU
2.7 Bunipl Tenonepenaun: TEmIONPOBOAHOCTb, KOHBEKIUS, U3ITy4EHHUE
HarpeBanne wu oxnaxaeHue Ten. KonuuecTBo — TEIUIOTHL. Y enbHas
TETIIOEMKOCTD:
2.8 ) \
Q=cm(t,—1)
3aKOH COXpaHEHHUs JHEPrUU B TEIJIOBBIX IpoIleccaX. YPaBHEHHUE TEMJIOBOTO
Oananca:
2.9
Q1 _Qz +...=0
Ucnapenne u koHzaeHcauus. M3MeHEeHHE BHYTPEHHEW SHEPIMHM B IIPOLECCE
210 WUCTApeHUs] W KOHJeHcauuu. KumneHue IKUIKOCTH. VYelabHas TemjaoTa

napoo6pasoBanus: L = Q/m




2.11

Bnaxuocts BO3yXa

[InaBnenne wu kpuctaummzauud. V3MeHeHHe BHYTPEHHEH »HHEpPruM Mpu

IJIABJICHUHW U KPUCTAJIJIN3allu . VYaenpHas TemoTa ILIaBICHUS:

2.12 3 0
Cm
BuyTpeHHss sHeprus cropanus TOIJIMBA. Y IeibHasl TEeN0Ta CropaHus TOIJIUBA:
2.13 g=Q/m
2.14 [Tpunuuns! paboTel TenaoBbix aeurareneit. KITJ{ Tennosoro nsurarens
IIpakmuyeckue pabomuol
N3mepeHue ynenbHOW TEMIOEMKOCTH METAJUIMYECKOTO IUIMHJPA; KOJUYECTBA
TEIJIOTHI, TIOJYYCHHOTO BOJOW KOMHATHOW TeMIeparypsl (PUKCHPOBAHHOM
Macchl, B KOTOPYIO OIYIIEH Harperblii IUIUHJAP; KOJIMYECTBA TEIJIOTHI,
2.15 OTJIAaHHOTO HAarpeThIM IUJMHJIPOM, IOCJIE OMYCKaHUsI €ro B BOJY KOMHATHOU
TEMIEpaTypbl; OTHOCUTEJIBHON BJIAXXHOCTH BO3/yXa; YIACIbHOM TEIJIOTHI
IJaBjeHusl Jbaa. VccnenoBaHue W3MEHEHHS TeMIlepaTypbl BOJABI  IpU
Pa3NUYHBIX YCIOBUSAX; SBJICHUS TEMJIOOOMEHa MPH CMEIMBAHUU XOJIOJHOW WU
ropsiueld BOJIbI; Mpoliecca UCIApEHUst
Qusuueckue AsleHUss 8 npupooe: TTIOBEPXHOCTHOE HATSHKEHHE M KaNMJUJISPHbIE
2.16 SBJICHUS B MpPUPOJE, KPUCTALIBI B mpupojae, uznydenue ColHlla, 3aMep3aHue
BOJIOEMOB, MOpPCKUE OpH3bl; 00pa3oBaHUE POCHI, TyMaHa, MHEs, CHera
Texnuueckue ycmpoticmea: KallWJIISPbI, IPUMEPBl UCII0JIb30BaHUS KPUCTAJIIOB,
517 JKUJKOCTHBIM TEPMOMETp, NATUYUK TEMIEpATypbl, TEPMOC, CUCTEMA OTOILICHUS
' JIOMOB, TUTPOMETPBI, IICUXPOMETp, MapoBasi TypOHHA, BUTaTellb BHYTPEHHErO
CrOpaHus
3 OJIEKTPOMAI'HUTHBIE ABJIEHUA
3.1 Dnexrpusanus Ten. [[Ba Buia 3J1eKTpUUECKUX 3apsiioB
3.2 BiaumoneiictBue 3apsbkeHHBIX Tell. 3akoH Kynona
3.3 3aKoH COXpaHEHUs IEKTPUUYECKOTO 3apsaa
3.4 Onekrpuyeckoe mnosie. Hampsok€HHOCTh anekrpudeckoro monsd.  [IpuHnun
' CYIEPIIO3U LMY IEKTPUUYECKUX T0JIeH (Ha KAUeCTBEHHOM YPOBHE)
35 Hocutenu osnexrpuyeckux 3apsgoB. JleHCTBHE BIEKTPUYECKOTO IMOJA Ha

QJICKTPUYCCKHUEC 3apsabl. HpOBO,I[HI/IKI/I U IUI3JICKTPUKU




ITocTostHHBIN 31eKTpUYECKU TOK. JleficTBUS anekrprudeckoro Toka. Cuia Toka.

Hanpsokenue.
3.6 I=qg/t,U=Aq
DNEKTPUUYECKOE COMPOTUBIICHHE. Y ACTBFHOE AJIEKTPUIECKOE COM POTUBJICHHE!
3.7 R =pl/S
38 3akon Oma jist yyactka anekrpuyecko menu:l = U/R
[locnenoBaTenbHOE COEIMHEHNE TPOBOIHUKOB:
e TT—TT . p_
I :I'}q L —'['1 _LI'::I-. R _R]. _R-}
3.9 [lapannenbHoe coeTMHEHUE MPOBOIHUKOB PABHOTO COMTPOTUBIICHHUSI:
R
U=U,;;I=I+1;R=—.
] B ST 2
CMenaHHbIe COeIMHEHUS TPOBOTHUKOB
PaboTa u mommHocTh 3nekrpudeckoro toka. A = Ult, P = Ul
3.10
3akoH [{xoyns — Jlenua:
2
3.11 O=I"-R-t
312 OnpIT Dpcrena. MarHUTHOE TMOJ€ MPSIMOTO MPOBOJHHKA C TOKOM. JIMHHM
MarHMTHOW WHIYKIIUU
313 MaruuTHoe II0JIE IIOCTOSHHOTO MAarHuTa. B3anMoaelCTBHE ITOCTOSHHBIX
MAarHuToOB
3.14 JleificTBre MArHUTHOTO MOJIS HA TPOBOJHUK C TOKOM
3.15 OnpiTel @apajned. SABieHUE 2JIEKTPOMarHUTHON UHAYKIuU. [IpaBuio Jlenna
IIpaxmuueckue pabomui
W3MepeHne  AIEKTPHUYECKOTO  CONMPOTHBIICHHS  PE3UCTOpPA;  MOIIHOCTH
316 AIEKTPUYECKOTO TOKA; Pa0OTHI IEKTPUUECKOTO TOKA.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKa, BO3HUKAIOMIETO B IPOBOJIHUKE
(pe3ucTopsl, JIaMII04Ka), OT HAIPsDKEHUSI HAa KOHLAaX MPOBOAHMKA; 3aBUCUMOCTH

CONPOTUBJICHUS OT MJIMHBI IPOBOAHUKA, IJIOINAAN €ro IOIMCEPCHYHOI0 CCUCHUA U




YIAEIBHOIO COIPOTUBIICHUS.
IIpoBepka npaBuia Ui 3JIEKTPUYECKOTO HAMPSDKEHUS IIPU MOCIEI0BATEIBHOM
COCIMHEHUH IPOBOJHUKOB; MpaBHJIA JUISI CHJIBI JJIEKTPUYECKOTO TOKAa IIPH

nmapajuieJibHOM COCAUHCHU U ITPOBOJHUKOB (pe3I/ICTOpBI n J'IaMHO‘IKa)

Qusuueckue s61enus 6 npupode: DSIEKTPUUYECKUE SIBICHHUS B aTMmocdepe,

3.17 AJIEKTPUYECTBO YKUBBIX OPraHW3MOB, MAarHUTHOE IOJIe 3eMJM, Apeiid MoocoB,
POJIb MAarHUTHOTO TIOJIS JUIS KM3HU Ha 3eMiie, MOJSIPHOE CHSIHHE
Texnuueckue ycmpouicmea: 3IEKTPOCKOI, aMIIepMETp, BOJBTMETp, PpEOCTar,
CU€TUMK  DJCKTPUYECKON  SHEPTUH,  dSJIEKTPOOCBETUTENIBHBIE  MPUOOPEI,
3.18 HarpeBaTelIbHbIC AJIEKTPOTNPUOOPHI (mpumepst), AJIEKTPUYECKUE
MPEOXPAHUTEIH, DJICKTPOMATHHUT, OJJICKTPOJBHUIATElbh IOCTOSHHOTO TOKa,
reHepaTop MOCTOSHHOTO TOKa
3.19 DnekrpoMarHuTHbIC BOJHBI. [1Ikana 37eKTpOMarHUTHBIX BOJTH
3.20 JlyaeBast mozienb cBeta. [IpsiMoTMHEITHOE pacipOCTpaHECHHE CBETa
3.21 3akoH oTpakeHus cBerta. [lmockoe 3epkasno
3.22 IIpenominenue cBeta. 3aKOH IIPEIIOMIIEHHUS] CBETA
3.23 Jucnepcus cBeta
3.2 Jlunza. Xon nydeir B nuH3e. okycHOE paccTosHUE JIMH3BI. OnTHYecKas cuiia
. mun3el: D = 1/F
3.25 I'nma3 xak ontudeckas cucrema. OnrTuyeckue npuOops
IIpaxmuueckue pabomvi
HiHParf#tlIsMepeHne ONTUYECKON cuibl coOuparomeil JuH3bI; (POKYCHOIO
paccTosiHUs coOMparoIiei JIMH3bI (110 CBOMCTBY paBEHCTBA pa3MEpOB MpeMeTa U
M300paKeHMs], KOrja MpeIMeT pacloioKeH B JBOHHOM (hokyce), moKa3aTess
3.26 IIPEJIOMIIEH U] CTEKIIA.
#H#Par#HlIccnenoBanne CBOMCTBA M300paKEHUS, MOJYYEHHOTO C TMOMOIIBIO
cobuparomeld JIMH3bl; U3MEHEHHUS (POKYCHOTO pPACCTOSIHMUS JBYX CJIOXEHHbIX
JIMH3; 3aBUCUMOCTH YIJIa MPEJOMJICHHS] CBETOBOTO Jiyda OT yIJla MaJeHHs Ha
TPaHHUIIE «BO3IYX — CTEKIIO»
3.7 Qusuueckue sgnenus 6 npupooe: 3atmenusi ComHua u JlyHbI, 1BeTa Ted,
' OTNITUYECKHUE SBJICHUS B aTMOoc(epe (1iBeT Heba, pedpakiius, paayra, MAPax)
398 Texnuueckue ycmpoucmea: OYKH, TEPUCKOI, (oToammapar, ONTHYECKUE
' CBETOBOJIBI
4 KBAHTOBBIE SIBJIEHUS




PagnoakruBHoOCTh. Anbda-, Oera-, ramMmma-usnydenus. Peakuun ambda-u Oera-

4.1
pacnana

4.2 Omneitel Peszepopaa no paccessuuto anbga-gyactuil. [lnanerapuas Mojens atoma

4.3 CocraB aTomMHOTO sifipa. M30TOTIBI

4.4 [lepnon momypacmiajia aTOMHBIX SI€p

4.5 S nepHble peakiiuy. 3aKOHbI COXpAaHEHUS 3aps10BOIO U MacCOBOIO YHCET
Qusuyeckue s61eHUsL 6 npupode. E€CTECTBEHHBIM paauoaKkTUBHBIA  (DOH,

4.6 KOCMHYECKHE JIy9d, PpAJAMOAKTUBHOE W3IydE€HUE IPUPOJHBIX MHHEPAJIOB,
NeCTBHE paIMOAKTUBHBIX U3ITYICHUI Ha OPraHU3M YeIOBeKa

47 Texnuueckue ycmpoticmea: CIEKTPOCKOI, MHANBUAYAIbHBIM JO3UMETp, KaMepa

BI/IJ'IBCOHa, AACpHAasd SHCPreTuka







