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IHOACHUEJIBHAS 3AITMCKA

[Iporpamma mo (u3KMke Ha ypOBHE OCHOBHOTO 0OIIero oOpa3oBaHUSI COCTaBJICHAa Ha
OCHOBE MOJOXEHUI M TpeOOoBaHUM K pe3yiabTaTaM OCBOCHHUS Ha 0a30BOM YpPOBHE OCHOBHOI
oOpasoBarenbHON porpaMmsbl, mpeactaBieHHbIX B PI'OC OO0, a Takxe ¢ yaétoMm deaepanbHOn
paboueii mporpammsl BocrinTanus U Konnenmumu npenojgaBanus yueOHoro npeamera «Pusnkay.

Conmepxanue  mporpaMMbl M0 (U3MKEe  HaAmpaBiIeHO Ha  (OPMHPOBAHUE
€CTECTBEHHOHAYYHOM TPaMOTHOCTH OOYy4aloUIMXCSd W OpraHU3alMi0 M3y4deHHs (QHU3UKU Ha
NEeSTEIbHOCTHOW OCHOBe. B mporpamme mo ¢u3MKe yYUTHIBAIOTCS BO3MOXKHOCTH Y4eOHOTO
npeamera B peanmm3anuu  TpeboBanuit PI'OC OOO K mIaHUPYEMBIM JIMYHOCTHBIM U
METanpeIMETHbIM  pe3ynbTaraM  OOyueHHus, a  TakKe  MEXIPEAMETHbIE  CBS3U
€CTECTBEHHOHAYYHBIX YYEOHBIX NMPEAMETOB Ha YPOBHE OCHOBHOT'O 00111er0o 00pa3oBaHusl.

[IporpamMMma no ¢u3KKe ycTaHABIMBACT paclpelieieHre y4eOHOro MaTepuasia 1Mo rojaam
o0ydeHust (1Mo Kjiaccam), NpeajgaraeT NPUMEPHYIO IMOCJIEI0BATEIbHOCTh H3YyYEHUS TEM,
OCHOBAHHYIO Ha JIOTHKE Pa3BUTHI IPEIMETHOTO COACPIKAHUS U yIETE BOSPACTHBIX OCOOCHHOCTEH
oOyJaromuxcs.

[IporpamMma o ¢pusnke pa3paboTaHa ¢ IeNbI0 0Ka3aHUS METOINYECKON TOMOIIU YIUTETIO
B CO3/IaHUU pabouell MPOrpaMMbl 10 y4eOHOMY MPEIMETY.

®u3zuKa ABISETCS CUCTEMOOOPa3yIOIIUM I €CTECTBEHHOHAYUHBIX yU€OHBIX MPEIMETOB,
MOCKONBKY (pU3UYECKHe 3aKOHBI JIEKaT B OCHOBE MPOIIECCOB M SBICHUH, M3Y4aeMbIX XHUMHEH,
Ouonorueii, actpoHoMuer U Qundeckoil reorpadueid, BHOCUT BKJIaJ B €CTECTBEHHOHAYYHYIO
KapTUHY MUpa, MperocTaBiseT HaumOojee siCHble OOpas3lpl MPUMEHEHHMs HAy4dHOro MeToja
MO3HAHMS, TO €CTh CIIOCO0A MOJIY4YEHUs JOCTOBEPHBIX 3HAHUN O MUpE.

OnHa U3 rIaBHBIX 3a/1a4 (u3nyeckoro oOpa3oBaHUS B CTPYKType OOIIero oOpa3oBaHUs
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHOHAYYHOW TPAMOTHOCTH W UHTEpeca K Hayke Yy
oOydJaronuxcs.

N3ydyenne ¢usukun Ha 0a30BOM YpOBHE MpEANOJaraeT OBIAJEHUE CIETYIOIHUMU
KOMIIETEHTHOCTSIMH, XapaKTEPUIYIOLUIUMHU €CTECTBEHHOHAYYHYIO TPaMOTHOCTb:

®  Hay4YHO OOBSCHSATH SBJICHUS;
®  OIICHHBATh U TIOHUMATh OCOOCHHOCTH Hay4YHOTO MCCIIEIOBAHNUS;
e  UHTEpPIPETUpPOBATh  JAHHBIE U  HCIIOJIb30BaTh  HAy4yHBIE
JI0KAa3aTeNbCTBA JUIS ITOJIy4Y€HHUs BHIBOJIOB.
enn u3ydeHus (UMK HA YpOBHE OCHOBHOTO OOIIEro OOpa3oBaHUs OINpPEACICHBI B

Konuenmun npenogaBanus yuebHoro npeamera «Pusnka» B 00pa3oBaTEIbHBIX OpPraHU3aIMIX



Poccuiickoit deneparnuu, peanu3yrONIMX OCHOBHBIE 00II€00pa3oBaTeIbHBIE MPOTPAMMBIL,
yrBepkA€HHON pemenneM Kosernn MunucteperBa npocsemeHuss Poccuiickonn @enepanuu
(mpotokomn ot 3 gexabps 2019 r. Ne [TK4BH).

esn uzyvyenusi pu3nKu:

e qnpuoOpeTeHHe HHTEpeca M CTPEMJICHHMsI OOYdYaroLIMXCsi K HaydyHOMY
U3YUYEHHIO PUPOJIbl, PA3BUTHE UX UHTEIJIEKTYAIbHBIX U TBOPYECKUX CIIOCOOHOCTEH;

®  DPa3BHUTHE MPEJICTABICHUA O HAYYHOM METOJIE MO3HAHHS U (HOPMUPOBAHHE
HCCJIEI0BATEIBLCKOTO OTHOIICHUS K OKPYXKAIOLIUM SIBJICHUSAM;

e  (opMHpOBaHKE HAYYHOTO MUPOBO33PECHUS KaK Pe3ysIbTaTa M3y4YeHHs OCHOB
CTPOEHUS MaTepuy U GyHAAMEHTAIBHBIX 3aKOHOB (PU3HKH;

e  (opmMHpOBaHHE TPEACTABICHUNH O PO (U3MUKU IS PA3BUTHS JPYTUX
€CTECTBEHHbIX HayK, TEXHUKU U TEXHOJIOTUI;

e  pa3BUTHE  TMPEIACTABICHWA O  BO3MOXKHBIX  cdepax  Oymymiei
npodeCcCHOHATILHOM AEATETBHOCTH, CBA3aHHON ¢ (PU3UKON, MOArOTOBKA K AaJIbHEHIIIEMY
00y4YEHHIO B 3TOM HaIIpaBJIEHUU.

JlocTikeHre 3TuX Iejed mnporpaMMbel MO (U3MKE Ha YpPOBHE OCHOBHOTO OOILIEro
o0pa3oBaHUs 00ecreunBaeTCs pellIeHHEM CIISAYIOUINX 3a1a4:

e npuoOpeTeHWe 3HaHMM O JUCKPETHOM CTPOEHUM BEIIECTBA, O
MEXAHUYECKUX, TEIIOBBIX, MIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

e  npuoOpeTeHne YMEHUH OIMUCHIBATh U OOBSCHATH (pU3MUECKHE SBICHUS C
MCII0JIb30BaHUEM TIOJyYEHHBIX 3HAHUM;

®  OCBOGHHME METOJOB pELICHUS MPOCTEHIIMX pacu€THBIX 3a7ady ¢
UCIIOJIb30BaHUEM (PU3UYECKUX MOjesiel, TBOPUECKUX U MPAKTUKOOPUEHTHUPOBAHHBIX
3a/1ayg;

®  pa3BUTHE YMEHMH HaOII0/aTh MPHUPOJHBIC SIBICHUS U BBITOIHATH OIBITHI,
nabopaTtopHble PabOTHl M SKCIEPUMEHTAJbHBIE HCCIEIOBAaHUS C HCIOJIb30BAaHUEM
U3MEPUTENBHBIX TPHOOPOB;

e  ocBoeHME NPUEMOB PabOTHl ¢ MH(popMaIel (PU3NIECKOro CoAepiKaHus,
BKJTI04ast HH(POPMALIHUIO O COBPEMEHHBIX JOCTHKEHUIX (PU3UKHU, AaHAINU3 U KPUTHYECKOE
OlLICHUBaHKE MHPOPMALINY;

®  3HAaKOMCTBO €O cepaMH IPOPECCUOHATBHON AEATEIbHOCTH, CBSI3aHHBIMU
¢ (U3MKOH, M COBPEMEHHBIMH TEXHOJIOTUSIMH, OCHOBAaHHBIMH Ha JOCTHIKEHMSX

(bU3HUIECKON HAYKH.



Ha nsyuenue ¢usuku (6a30BbI YPOBEHB) HA YPOBHE OCHOBHOT'O O0IIEro oOpa3oOBaHMS
oTBoAUTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJleN0), B 8 kiacce — 68 yacoB (2 yaca B

HEJIEIIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIENI0).

[Ipennaraemslii B mporpamme 1o (pusuke nepeyeHs J1a00paTOPHBIX padOT U OMBITOB HOCUT
PEKOMEH/IaTENIbHBIA XapaKTep, YYUTeNb JeJaeT BhIOOp MPOBENCHUS J1a0OpAaTOPHBIX PAadOT H
OTIBITOB C YU4ETOM MHIMBUAYAIBHBIX OCOOCHHOCTEH 00yYarOIMXCsl, CIIUCKA HIKCIIEPUMEHTATBHBIX

SaﬂaHHﬁ, npeaiara€MaixX B paMKax OCHOBHOI'O I'oCyaAapCTBEHHOI'O 3K3aME€Ha I10 (bl/IBI/IKC.



COJEPKAHUE OBYYEHUA

7 KJIACC

Pa3znes 1. ®u3uka v €€ poJib B NO3HAHUU OKPYKAKOLIEr0 MUpPa.
®usuka — Hayka o npupoze. SAsnenus npupoasl. PusndecKue sBICHUSA: MEXaHUYECKUE,
TEILJIOBBIE, YIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.
Ouznyeckue BenuuuHbl. M3mepenue ¢usmueckux BenuuuH. Dusnueckue MNpuOOPHI.
[TorpemnocTs n3MepeHuil. MexayHapoiHasi cucTema eIMHMUII.
Kak ¢u3nka u apyrue ecTecTBEHHbIE HAyKHW M3y4yaroT mpupoiay. EcrecTBeHHOHAYYHBIH
METOJl TO3HaHWs: HaOJIOJEHHE, IOCTAHOBKA HAyYHOIO BOIIPOCA, BBIIBUKEHUE THUIIOTES,
SKCIIEPUMEHT [0 TMPOBEpKEe THUMOoTe3, O0O0bsAcHeHHe HalmogaemMoro sBieHus. Omnucanue
(bu3HYECKUX SIBICHUN C TTOMOILBIO MOJEIEH.
Jemoncmpayuu.
1. MexaHuyeckue, TEIUIOBbIE, JJIEKTPUYECKUE, MAarHUTHBIE, CBETOBBIC
SBJICHUS.
2. ®usnueckue npubOpPHI U Mpolelypa NPSIMbIX HU3MEPEHUN aHAJIOTOBBIM U
1M (POBBIM IPUOOPOM.
Jlabopamopuvie pabomol u onsimol.
1. Ompenenenue LeHb! AeJICHUS MIKaIbl U3MEPUTEIBHOTO MPUOOpAa.
2. V3mepeHue pacCcTOSHUM.
3. HM3mepenne 00bEMa )KUIKOCTH U TBEPIOTO TEIIA.
4. OrnpeneneHue pa3MepoB MajbIX TeJ.
5. H3mepeHue TemmepaTypbl HpU MOMOIIM >KUIKOCTHOTO TEPMOMETpa M
JlaTYMKA TEMIIEPATYPHI.
6. [IlpoBeneHue WCCIEIOBAaHUS 1O MPOBEPKE THITOTE3BI: JABHOCTH IOJIETA
HIapuKa, NyIeHHOr0 TOPU30HTAIILHO, TeM O0JbliIe, yeM OoJIblie BhICOTA ITyCKa.
Pasnen 2. [lepBoHayaibHbIe CBeAeHNS 0 CTPOCHUH BelleCTBA.
CrpoeHue BemiecTBa: aTOMbl UM MOJEKYJbI, UX pa3Mepbl. OIBITHI, 10Ka3bIBAIOLINE
JMCKPETHOE CTPOEHHE BEIIECTBA.
JBr>xkeHue yactull BemecTBa. CBSI3b CKOPOCTH JABMIKEHHS YACTHI[ C TEMIIEPATypOM.
BpoyHoBckoe nBmwkenue, mudpdysus. BzaummopeicTBre 4YacTHIl BEUIECTBA: NPUTSKCHHE U

OTTAJIKBAaHUC.



ArperatHble COCTOSIHMSI BEIIECTBA: CTPOEHUE Ta30B, JKUIAKOCTEH U  TBEPABIX
(kpucTayIMyeckux) Teia. B3auMOCBsS3b MEX]y CBOMCTBAMHU BEIIECTB B Pa3HbIX arperaTHbIX
COCTOSTHUSIX M WX aTOMHOMOJICKYJISIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSHUN
BOJIBI.

Hemoncmpayuu.

1. HabGmonenne 6pOyHOBCKOTO JBHYKECHUSI.

2. HaOmonenue muddysum.

3. HaOmronenue SIBJICHUH, O0O0BACHSIOIINXCS MPUTSHKEHUEM 1501051
OTTaJIKMBAHUEM YaCTHI] BEIIECTBA.

Jlabopamopuvie pabomol u onvimol.

1. Ouenka pauameTpa aromMa METOJIOM psiioB  (C  HCHOJb30BAaHUEM
dboTorpaduii).

2.  OnpIThI O HAOTIOIEHUIO TETNIOBOTO PACIIMPEHHUS Ta30B.

3. OnbITHI 1O OOHAPYKCHHIO ICUCTBUS CHUIJI MOJICKYJIIPHOTO TIPUTSIKEHUSI.

Paznen 3. /IBuskenne u B3auMo/ieiicTBe TeJl.

Mexannueckoe aBuxkeHUE. PaBHOMepHOe M HepaBHOMEpHOE nBHKeHHE. CKOpOCTb.
CpenHsis CKOpOCTh IPY HEPABHOMEPHOM JIBM>KEHUH. Pacuér myTu U BpeMeHU ABUKEHUSI.

SBnenue uHepuuu. 3aKOH WHEpIUU. B3auMopeicTBue Ten Kak MPUYMHA H3MEHEHHS
CKOPOCTH JIBIDKEHHs Tell. Macca kak Mepa uHepTHocTH Tena. [lmoTHocTh BemiectBa. CBs3b
TUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJ B €UHUIE 00bEMa BEIIeCTBA.

Cuna kak XapakTepucTuka B3aumoneuctBus Ten. Cunma ynpyroctd M 3akoH ['yka.
N3mepenne cuibl ¢ TOMOIIBIO JUHAMOMETpA. SIBIIeHNE TATOTEHUs U cuila TshkecTH. CHila TShKeCTH
Ha pyrux mwianerax. Bec tena. HeBecomocTs. CiokeHHe cuil, HallpaBJIECHHBIX 10 OJTHON MPSIMOM.
PaBnogneiictByromas cuin. Cuna Tpenus. TpeHue CKOJIbXEHUsl U TpEHHUE MOoKos1. TpeHue B mpupojie
U TEXHUKE.

Hemoncmpayuu.

1. HaOmroneHne MEXaHUYECKOTO IBIHKEHNS TEA.

2. H3mepeHune cKOpOCTH MPSIMOJIHMHEHHOTO ABHKECHUS.

3. HaOmronenue sBICHUS HHEPIIUH.

4. HabmroneHre n3MEHEHUSI CKOPOCTH TIPH B3aUMOJICHCTBUU TeJ.
5. CpaBHeHHE Macc MO B3aUMOJICHCTBHIO TEI.

6. CnoxxeHue cui, HaPaBJICHHBIX 10 OJHOM MPSIMOA.

Jlabopamopuwvie pabomot u onvimel.



1. Ompenenenue cKOpOCTH PaBHOMEPHOTO IBMXKEHUS (IIApUKA B KHUJKOCTH,
MOJIEJIH 3JIEKTPUUECKOTO aBTOMOOMJIS U TaK Jajee).

2. Ormpenenenue cpemHel CKOPOCTH CKOJBKEHHs Opycka WIM IIapuka 1o
HaKJIOHHOM IJIOCKOCTH.

3. Ompenenenue MIOTHOCTH TBEPAOTO Tea.

4. OmnbITBl, JAEMOHCTPUPYIOLIME 3aBUCHMOCTb pacTsDKEHHS (Iedopmanun)
IPYXUHBI OT IPUIIOKEHHOM CHJIBI.

5. OmnbITbl, AEMOHCTPUPYIOLUE 3aBUCUMOCTh CHIIBI TPEHUS CKOJIbKEHHS OT
Beca TeJla U XapaKTepa CONPHUKACAIOLIUXCS TIOBEPXHOCTEH.

Pa3nea 4. /laBienune TBEPABIX TeJl, :KUAKOCTEH U I'a30B.

Hasnenne. CiocoObl yMEHbILIEHUS U YBEJINUEHUS JaBieHus. [{aBienue raza. 3aBUCUMOCTb
JlaBJIeHUs ra3a oT 00béMa, Temneparypsl. [lepenada napineHus TBEPABIMU TEIAMU, )KUJKOCTAMH U
razamu. 3akoH Ilackans. IlHeBMaTmyeckue MalimHbl. 3aBUCUMOCTb JABJICHUS MKHJIKOCTH OT
nryounbl.  [mapocratudeckmii  mapanokc. CooOmarommecss cocyabl. [ mapamnmueckue
MEXAHU3MBI.

Atmocdepa 3eman u atMocepHoe aaBneHue. [IpUUYMHBI CyIIECTBOBaHUS BO3IYIIHOM
obonouku 3emnu. OnbiT Toppuuemnu. M3mepenue atMmocdepHOro naBieHusi. 3aBHUCUMOCTh
atMoc(epHOro JaBiieHHS OT BBICOTHI HaJ YypoBHeM Mops. [Ipubopsl 11 wu3MepeHus
aTMOC(hEepHOTO JaBJICHHUS.

JlelicTBUE *KUIKOCTH M Ta3a Ha MOrpyXEHHOE B HUX TeJ0. BrITankuBaromas (apXx1uMe08a)
cuia. 3akoH Apxumena. [InaBanue ten. Bo3nyxomnnasanue.

Hemoncmpayuu.

1. 3aBucHMOCTH JaBIEHUS ra3a OT TEMIEPATYPHI.

2. llepenava gaBieHUs KUAKOCTBIO M Fa30M.

3. Coobmaromuecs: cocybl.

4. T'mppaBianueckuii mpecc.

5. IIposBnenue nercTBus aTMochepHOTO JaBICHHUS.

6. 3aBUCHMOCTb BBITAJKMBAIOIIEH CHIIBI OT 00BbEMA NOTPYKEHHON YacTH Tea
Y TUIOTHOCTH >KUJIKOCTH.

7. PaBeHCTBO BBITQJIKMBAIOLIEH CHIIbI BECY BBITECHEHHOM KUIKOCTH.

8. YcrnoBue miaBaHMs TeJ: IUIABAHUE WM IIOTPYKEHHUE TEJl B 3aBUCMOCTH OT
COOTHOLLIEHUS TUIOTHOCTEH TeJa U AKUAKOCTH.

Jlabopamopuvie pabomol u onvimol.



1. HccnegoBaHue 3aBUCMMOCTH Beca Tejia B BOJE OT 00bEMa MOrpyKEHHOI B
KUJKOCTb YacTH TeJa.

2. OmpenencHue BHITAIKUBAIONICH CHIIBI, JICHCTBYIOIICH Ha  TeJo,
MOTPY>KEHHOE B JKUJKOCTb.

3. TIpoBepka HE3aBHCHMOCTH BHITAJIKMBAIOIICH CHJIBI, ICUCTBYIOIIECH Ha TEJIO
B ’KHMJIKOCTH, OT Macchl Teja.

4. OnbITbl, JEMOHCTPUPYIOUIME 3aBUCHUMOCTb BBITAIKUBAIOLUIEH  CHIIBI,
NEHCTBYIOIIEH Ha TEJO B KUAKOCTU, OT 00BbEMA MOrPYKEHHOHN B KUAKOCTb YaCTH Tela
Y OT IUIOTHOCTH KUJKOCTH.

5. KoHcTpynpoBanue apeomerpa WIM KOHCTPYMPOBAaHUE JIOAKH U
OIpeZIeNIEHUE €€ TPY30II0IbEMHOCTH.

Paznen S. Pabora u MOIIHOCTH. JHEPrus.

Mexanunyeckas padora. MOIITHOCTb.

[IpocTeie MeEXaHU3MBI: pblyar, 0JI0K, HAaKJIOHHAs III0CKOCTh. [IpaBuiio paBHOBeCHs pbluara.
[IpumeHeHue mnpaBuia paBHOBECHsI pblyara K Osoky. «3ojotoe mnpaBuiio» Mexanuku. KIIJ]
MPOCTHIX MeXaHU3MOB. [IpocThie MEXaHU3MBI B OBITY U TEXHHUKE.

Mexanunueckas sHeprus. Kunermueckas W mnoTeHuuanbHas »Heprud. [IpeBpaienue
OJIHOTO BU/1a MEXaHUUYECKON SHEPTUU B APYroil. 3aKOH COXpaHEHUsl IHEPTHH B MEXAHHKE.

Hemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopmuvie pabomol u onvimol.

1. Onpenenenne paboTHI CUIIbI TPEHUS MPU PABHOMEPHOM ABMXKEHUHU TeJNa IO
TOPU30HTAILHOM MOBEPXHOCTH.

2. HccnenoBaHue yCIOBUI paBHOBECHS phlyara.

3. WMsmepenue KIIJI HakJIOHHON TIOCKOCTH.

4. U3yueHue 3aK0HA COXPAHEHHS] MEXaHUYECKOW IHEPTHH.

8 KJIACC

Pa3nea 6. TensioBble siBJIeHUS.

OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KHHETHYECKOW TEOPUH CTPOEHUs BelecTBa. Macca
U pa3Mepbl aroMOB M MouieKyl. OIbIThI, OATBEPKAAONIME OCHOBHBIC IOJ0XKEHUS
MOJIEKYJISIPHOKUHETUYECKON TEOPUH.

Monenu TBEPAOTO, KHUIKOTO U Ta3000pa3HOro COCTOSIHUN BellecTBa. Kpucraminueckue u

amopdusie Tena. OObsICHEHWE CBOWCTB Ta30B, )KUIKOCTEH M TBEPBIX TEJI HA OCHOBE MOJIOKEHUHN



MOJIEKYJIIPHO-KMHETHYECKOW Teopun. (CMauumBaHWE M KaloWULIpHbIE sBIIeHHs. TeruioBoe
pacUIMpEeHHE U CXKaTHE.

Temneparypa. CBs3p TeMmmeparypbl CO CKOPOCTbIO TEIJIOBOTO JIBM)KEHMSI YacTHII.
Buytpennsis sneprus. CriocoObl ”3MEHEHUS! BHYTPEHHEH SHEPTUH: TeIUIoNepeaaya v COBEpIIeHUE
paboTsl. Busl Terionepeaun: TEIIONPOBOAHOCTh, KOHBEKIIHS, U3IyUYEHUE.

KonnyectBo TeruoTel. YaenbHas TEIIOEMKOCTb BEIIECTBAa. 1emiooOMeH M TemIoBOe
paBHOBecHe. YpaBHEHHE TEIUIOBOTO OanaHca. [lmaBrneHue u OTBEpJeBaHUE KPUCTALTUYCCKHUX
BElIeCTB. YaenpHas Termora maBieHus. [lapooOpa3zoBanume u konjeHcanus. Vcnapenue.
Kunenue. YnenbHas temniota mapooOpa3oBaHHUs. 3aBUCUMOCTh TeMIIEpaTypbl KHUIIEHUS OT
aTMoc(hepHOro JaBJICHHS.

Brnaxnocts Bo3ayXa.

DHeprus TOIIMBaA. Y IeibHAs TEIJI0Ta CTOPAHUS.

[Mpunnunsr pabotel TemnoBbix aurareneir KIIJ TemoBoro asurarens. TermoBbie
JIBUTATENIH U 3aIIATA OKPYKAIOMIEH CPEBI.

3aKOH COXpaHEHUs U MPEBPAILCHHS YPHEPTUHU B TEIIOBBIX IIPOIIECCaX.

JHemoncmpayuu.

1. HabmroneHue 6pOyHOBCKOTO JBH)KEHUSI.

2. HaOmonenue quddysum.

3. HaOmronenue sSBICHUI CMAYMBAHUS U KAMJUTSIPHBIX SBJICHUM.

4. HabnroneHue TEMIOBOTO pacIIUPEHUS Tell.

5. H3meHeHue naBieHHs raza Mpu W3MEHEHWU 00bEMa M HArpeBaHUU WIIH
OXJIAXKICHUH.

6. IlpaBwia u3MepeHUs TeMITEPaTypHI.

7. Bunsl Terionepenavm.

8. OxuaxaeHue mpu COBEPIICHUHN PaOOTHI.

9. HarpeBanue npu COBEpIICHUH paOOTHI BHEITHUMH CHIIAMHU.

10. CpaBHeHHE TETITOEMKOCTEH PA3IMIHBIX BEIIECTB.

11. HaGnroneHue KUTICHUS.

12. HaGnioaeHue MOCTOSTHCTBA TEMIIEPATYPHI MPU TIIABIICHUH.

13. Monenu TEIUIOBBIX IBUTATEIEH.

Jlabopamopuusie pabomot u onvimel.

1.  OnbIThl 10 OOHAPYKEHUIO IEHCTBUS CHII MOJICKYJISIPHOTO MPUTSKCHHSI.

2. OmbITHI IO BBIPALIMBAHUIO KPUCTAJIIOB MOBApPEHHOM COJIM WJIM caxapa.



3. OmnpIThl MO HAOMIOACHUIO TEIUIOBOTO PACIIMPEHUS Ta3oB, KUIAKOCTEH M
TBEPABIX TEII.

4. OmpenencHue JaBJICHHS BO31yXa B OaJIJIOHE MIMPUIIA.

5.  OneIThl, AEMOHCTPUPYIOIIHME 3aBUCHMOCTb JaBJICHUS BO3JAyXa OT €ro
00BbEMa 1 HarpeBaHus WIH OXJIAXKICHUS.

6. IlIpoBepka rumnoTe3sl TMHEHHON 3aBUCHMOCTH JIIMHBI CTOJIOMKA YKHIKOCTH
B TEPMOMETPUYECKOH TPYOKE OT TeMIepaTyphl.

7. HaOmonenue uW3MEHEHHUsS BHYTPEHHEW OJHEPruM Tejla B pe3yJbTaTe
TeruIonepeayu U paboThl BHEIIHUX CHIL

8. MHccnenoBaHue SBIEHUS TEIUIOOOMEHA MPH CMEIIMBAHUM XOJOAHOM W
ropsiuei BOABI.

9. OmpeneneHnue KOJIWYECTBA  TEIUIOTHI, IMOJIYUYEHHOTO BOAOW  IpHU
TEII000MEeHe C HarpeThIM METAJUTMYECKUM IIUITHH]IPOM.

10. Ompenenenue ynenbHOM TEIUIOEMKOCTH BEIIECTBA.

11. UccnenoBanue mpoliecca UCIapeHus.

12. Ompenenenue OTHOCUTEIbHOHN BIQXKHOCTH BO3/1yXa.

13. Onpenenenuve yaenbHON TEMIOTH TUIABIEHUS JIbA.

Pazjnen 7. DiekTpuyeckne u MATHUTHBIE SIBJICHUS.

Onextpuszanus Ten. /[Ba poaa sneKkTpudeckux 3apsanoB. B3aumoneicTBue 3apsKEHHBIX
Ten. 3akoH KynoHa (3aBUCHMOCTD CHITBI B3aUMOJICHCTBUS 3apsyKEHHBIX TEJT OT BETMUUHBI 3aps/I0B
U PACCTOSIHHSI MEXKIY TEJIaMU).

Onexrpuueckoe none. Hanpssx€HHOCTh anekTpudeckoro nods. [lpuHuun cynepno3unuu
AIIEKTPUYECKUX I0JIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snekTpuueckux 3apsaoB. DJIEMEHTapHbIN deKTpuuecKuil 3apan. CtpoeHue
aTtoMa. [IpoBOTHUKY U TUAIIEKTPUKU. 3aKOH COXPAHEHHUS IEKTPUUYECKOTO 3aps/a.

DJIEKTPUYECKUN TOK. YCIOBHUS CYIIECTBOBAHUSA JJIEKTPUUYECKOro Toka. HMCToOuHHMKH
MOCTOSTHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO0 TOKa (TEIIOBOE, XMMHUYECKOE, MarHuTHOE).
DIIEKTPUUECKHUI TOK B )KMJIKOCTSIX U ra3ax.

Onexkrpuueckas unenb. Cuna TOKa. OleKTpudeckoe HanpspkeHue. ConpoTuBIeHHE
IIPOBOJIHHKA. Y JIEIbHOE CONPOTUBIEHUE BemecTBa. 3akoH Owma [  ydacTka ILEnu.
[TocnenoBarenpHOE M MapaIeIbHOE COETMHEHUE TIPOBOJHUKOB.

PaGota 1 MOIITHOCTE 3MEeKTpUYecKoro Toka. 3akoH JIxkoyns—JIeHna. DIeKTpuyecKue memnu

U TIOTPEOUTENHN AIIEKTPUIECKOM 3Hepruu B ObITy. KopoTkoe 3aMbIKaHueE.



[TocTostHHBIE MarHWTHI. B3anMOaeiCTBHE IMOCTOSIHHBIX MAarHuTOB. MarHuTHOE IOJe€.
MaruauTtHoe noje 3eMiu U €ro 3HaueHue i xKu3HU Ha 3emiie. OnbiT Dpctena. MaruutHoe 1osie
ANEKTPUYECKOTO TOKa. [I[puMeHeHne 3JIEKTPOMarHuToB B TEXHUKE. JIeHCTBUE MAarHUTHOTO TOJIS
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUrareiab IMOCTOSHHOrO Toka. Vcnosb3oBanue
3JIEKTPOJIBUTATENEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneitel  @apaness. SfIBieHue 3aeKTpOMarHUTHOM uHAykuuu. IlpaBuno JleHna.
Onextporereparop. CrocoObl MOMYyYEHHS HIIEKTPHUUECKOM HHEPrUu. ODIEKTPOCTAHLUHU Ha
BO300HOBJISIEMBIX HICTOYHHKAX SHEPTHH.

Hemoncmpayuu.

1. Dnexrtpuszanus Tei.
JIBa poJia 2JIEKTPUYECKUX 3aps0B U B3aUMOJECHCTBUE 3apsKEHHBIX TElL.
Y CeTpoiiCTBO U IEHCTBHE 3IEKTPOCKONA.
DNeKTpoCTaTUYECKask NHIYKIHUA.
3aKOH COXpaHEHUS JIEKTPUUECKUX 3apsi/I0B.
[IpoBOAHUKY U AUAIIEKTPUKH.
MopenupoBaHue CUIOBBIX JTUHHUH 3JIEKTPUYECKOTO MO,

M CcTOYHHKH ITOCTOSSHHOI'O TOKA.
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JIefCTBUS 2IEKTPUYECKOTO TOKA.

-
©

DNEeKTPUUYECKHUH TOK B )KUJIKOCTH.

-
=

["a30BbIi1 pazpsn.

-
no

I/I3MepeHI/Ie CHJIbI TOKAa aMIICPMETPOM.

[
w

I/I3M€p€HI/I€ QJICKTPHUYCCKOI'0 HAIMPSXKCHUA BOJIBTMCTPOM.

-
>

Peocrar n MarazuH cOnpoTHUBIICHHN.

[
o

BzaumogeiicTBHe MOCTOSHHBIX MAarHUTOB.

-
o

MOIICJ'II/IpOBaHI/IC HCEBO3MOXHOCTH pa3JICJICHHUS IIOJIOCOB MAarHuTa.

[EY
~

MO}IGHHpOBaHI/Ie MarHATHBIX TTOJIEH ITOCTOSTHHBIX MArHUTOB.

[EY
©

OnbIT Opcrena.

-
©

MarauTHoe€ I10JIe TOKa. 9HCKTp0Mal"HI/IT.

N
©

I[CﬁCTBHC MAarauMTHOTI'O I10JIA Ha ITPOBOJHUK C TOKOM.

[N
=

SHGKTPOJIBI/IFaTeJ'IB ITOCTOAHHOI'O TOKA.

)
no

HccnenoBanue sSBIECHUS 3JIEKTPOMAarHUTHON WHIYKITHH.

)
w

OnsiTel Dapajes.
24. 3aBUCHMOCTb HAaNpaBJICHUS WHIYKIMOHHOTO TOKa OT YCIOBHMH €ro

BO3HHUKHOBCHUAI.



25. DnexTporeHepaTop MOCTOSHHOTO TOKA.
Jlabopamopuvie pabomul u onvimol.

1. OmpiTel 1O HAOMIONEHHWIO OHJIEKTPH3AIMK TEN MWHAYKIHEW | Tpu
COIIPUKOCHOBCHUH.

2. HccnemoBaHue JCWCTBUSL DJIEKTPHYECKOTO TIIOJII HA MPOBOJHUKUA U
JVDJICKTPUKH.

3. CoOopka u mpoBepKka pabOoThI NMEKTPUIESCKOH IETH MOCTOSTHHOTO TOKA.

4. V3mepeHue U peryJIupoBaHUE CUIIBI TOKA.

5. H3mepeHwue U perylmpoBaHUe HATPSIKCHHUS.

6. HccremoBaHue 3aBUCHMOCTH CHIJIBI TOKA, MIYHIETO Yepe3 pPe3UcTOp, OT
COIIPOTHUBIICHUS PE3UCTOPA U HAIIPSDKEHUS Ha PE3UCTOPE.

7. OnbITHI, JEMOHCTPHPYIOIIUE 3aBHCUMOCTh ANEKTPHUUECKOTO
COIIPOTHBJICHUS] TIPOBOJHHMKA OT €ro JUIMHBI, IUIOMIAJH TONEPEYHOTO CCYCHHS H
MarepHaa.

8. IlpoBepka mpaBmja CIOXKEHUS HANPSDKEHUH TPU  TOCIEAOBATEIHHOM
COEJMHEHUH JIBYX PE3UCTOPOB.

9. [IlpoBepka mpaBmia JUIsi CHIBl TOKa NpPU NapajieIbHOM COEIUHEHUU
PE3UCTOPOB.

10. Ompenenenue pabOTHI ITEKTPUIESCKOTO TOKA, UAYIIETO Yepe3 Pe3UCTOP.

11. OmpeneneHue MOIIHOCTH 3JIEKTPUUYECKOTO TOKA, BbLAEISIEMON Ha
pes3ucrope.

12. WccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, WAYIIETO Yepe3 JaMIIOuKy, OT
HaIpsDKEHUS Ha HEel.

13. Ompenenenue KII/] narpeBatens.

14. WccnenoBanue MarHUTHOTO B3aUMOJICHCTBHS MOCTOSIHHBIX MarHUTOB.

15. M3ydeHne MarHUTHOTO TIOJISI TOCTOSTHHBIX MarHUTOB TPU UX 00bETNHEHUN
U pa3JIelcHAH.

16. HccnenoBanue neiCTBUS JIEKTPHUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

17. OmnpIThl, JAEMOHCTPUPYIOLIME 3aBUCHUMOCTb CHJIBI  B3aUMOJCHCTBUS
KaTyIIKH C TOKOM ¥ MarHWTa OT CHJIBI TOKA M HAaIIPaBJICHUS TOKA B KaTYIIIKE.

18. WM3ydeHue neicTBHS MAarHUTHOTO TIOJISI HA TIPOBOJAHUK C TOKOM.

19. KouctpyupoBanue u u3yueHue paboThl AIEKTPOABUTATES.

20. WU3mepenue KII/] anekTpoaBuraTrenbHOM yCTaHOBKH.



21. OnpITBI MO WCCIECIOBAHUIO SIBJICHHUS DJICKTPOMArHUTHOM WHIYKIIUU:
MCCJIeI0BAaHNE U3MEHEHUM 3HAUCHHS ¥ HAPABJICHUS] MHIYKIIMOHHOTO TOKA.

9 KJIACC

Paznen 8. Mexannueckue siBJICHUS.

Mexannueckoe aBmxeHue. MatepuanbHas Touka. Cucrema orcuéra. OTHOCUTENBHOCTD
MEXaHUYECKOrO JBH)KEHHs. PaBHOMEpHOE IpsMoOIMHENHOEe nABMXKeHHE. HepaBHOMepHOe
IpsIMOJIMHENHOe ABMKeHHE. CpenHss M MIHOBEHHAs CKOPOCTb Tejla IPU HEPAaBHOMEPHOM
JBUKCHHH.

Yckopenue. PaBHoyckopeHHOe npsiMoiinHeHOe ABkeHne. CBoOogHOE najgeHne. OnbIThI
[Nanunes.

PaBHOMepHOE nBHXEHHE IO OKpYXHOCTHU. Ilepuon u yacrota obpaiuenus. Jluneinas u
yIJI0Bast CKOpOCTHU. LIeHTpOCTpEMUTENIBHOE YCKOPEHHUE.

IIepBb1it 3axoH HeroToHa. Bropoii 3akon Herorona. Tpernii 3akoH Herorona. IlpunHimn
CYNEPIIO3ULUHN CUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHuUs: Cuiia TPEHHUS CKOJIBKEHUS, CHJIa TPEHUS
[IOKOS1, APYTUE BUABI TPEHUS.

Cuna TsKECTM M 3aKOH BCEMUPHOTO TATOTEHHUS. YCKOpEeHHE CBOOOJHOTO MaJeHUs.
JBuxenue mianet Bokpyr Connua. [lepBas kocMuueckas ckopocTb. HeBecoMOCTh 1 neperpysKu.

PaBHOBecue MaTepuanbHOM TOUKH. AOCOIIOTHO TBEPI0€ Teno. PaBHOBecue TBEPIOTO Tena
C 3aKPEINIEHHON OCBIO BpameHus. MomeHT cuibl. LIeHTp TskecTH.

Nmnynece Tena. M3menenue nMmmynbsca. MMmnynbe cuibl. 3aKOH COXpaHEHUS! MMITYJIbCA.
PeakTuBHOE NBHKEHUE.

Mexanunueckasi pabota U MoIIHOCTh. PaboTa cuil TsKecTH, ynpyroctu, TpeHus. CBszb
Hepruu u pabothl. [loTeHumanbHas >HEpPrus Tena, MOTHATOrO HajA TMOBEPXHOCTHIO 3EMIIH.
IToTreHnmanpHas 3HEprus ckaroi npyxuHsl. Kunernyeckas sHeprus. Teopema 0 KHHETUYECKON
SHEPruu. 3aKOH COXPaHEHUS] MEXaHUYECKON SHEPTUH.

Jemoncmpayuu.

1. HabmoneHne MeXaHMYECKOro IBM)KEHUS Tella OTHOCHUTEIBHO Pa3HbIX Tel
OTCYETA.

2. CpaBHeHHE TyTe W TPACKTOPUMA IBWIKEHHUS OJHOTO W TOTO K€ Teia
OTHOCHUTEJIBHO PAa3HBIX TEJ OTCYETA.

3. V3mepeHHe CKOPOCTH M YCKOPEHUS IPSIMOIUHEHHOTO TBUKECHUSI.

4. MHccnenoBaHue NMpU3HAKOB PAaBHOYCKOPEHHOTO JIBH)KEHUS.



5. HabGmronenue nBrxeHUsI TeJia IO OKPY>KHOCTH.

6. HalGmoneHne MeXaHUYECKHX SBJICHUH, MPOUCXOASAIINX B CUCTEME OTCUETA
«Tenexka» npu e€ paBHOMEPHOM M YCKOPEHHOM JIBUKEHUU OTHOCHUTEIBHO KaOWHEeTa
bu3UKH.

7. 3aBHCHUMOCTD YCKOPEHUA TC€JIa OT MACChI TC€JIa U ,HCI;'ICTBYIOHleI;'I Ha HEro

CUJIBI.

8. HalGmonenue paBeHCTBA CHUJI IPH B3aMMOICHCTBUH TEJL.

9. l3meHeHue Beca Teja IPU YCKOPEHHOM JIBUKECHUU.

10. Ilepenaua ummyiibca NpU B3aUMOJCHCTBUU TEN.

11. IIpeobpa3zoBaHusi YHEPIUU NIPU B3aUMOIEHCTBUH TEJL.

12. CoxpaHeHHe UMITYJIbCa IPH HEYIIPYTOM B3aUMOJICHCTBHH.

13. CoxpaHeHue UMITyJIbca MpU A0COIIOTHO YIPYTOM B3aUMOAEHCTBHH.

14. HaOGaroneHre peakTUBHOTO JIBHIKCHHS.

15. CoxpaHeHHe MeXaHUYECKOW YHEPTUU IPU CBOOOIHOM ITaJICHUU.

16. CoxpaHeHHe MEXaHUYECKOI SHEPTruy MPH ABMKEHUH TEJa MO/ JeHCTBUEM
HPY>KUHBI.

Jlabopamopuwvie pabomovt u onvimel.

1. KoHcTpyupoBaHue TpakTa JUIsl pa3roHa U JajbHEHIIEero paBHOMEPHOIO
JIBYDKEHUS IIAPUKA WIN TEIICKKH.

2. Ormpenenenue cpegHel CKOPOCTH CKOJbXKEHHs Opycka WM JIBUKEHHUS
IIapHKa 110 HaKJIOHHOW TIOCKOCTH.

3. Ormpenenenne yCKOpeHHUs Tella TpPHU PaBHOYCKOPEHHOM JIBUKCHHUHU TIO
HAKJIOHHOM IIOCKOCTH.

4. HccnenoBaHue 3aBUCUMOCTH IMyTH OT BPEMEHHU IPH PaBHOYCKOPEHHOM
JIBIDKEHUH 0€3 HayaJlbHOW CKOPOCTH.

5. IlpoBepka THUIOTE3bl: €CAM TMPU PABHOYCKOPEHHOM JBIXKEHHUU Oe€3
HAYaIbHOM CKOPOCTH MTyTH OTHOCSATCS KaK s/l HEYETHBIX YHCEIl, TO COOTBETCTBYIOIIHE
POMEXYTKH BPEMEHHU OJMHAKOBBI.

6. HccrenoBaHne 3aBUCMMOCTH CHJIBI TPEHUS CKOJIBKEHHMS OT CHJIBI
HOPMaJIbHOTO JJaBJICHHUS.

7. Omnpenenenue kKodhGHUIHEHTA TPEHUS CKOJIbKCHUS.

8. Ompenenenue KECTKOCTH MPYKHUHBI.

9. Ompenenenue paboThl CUITBI TPEHUS IPH PABHOMEPHOM JIBH)KEHUH TEJIa MO

TOPU30HTAILHOM MOBEPXHOCTH.



10. Ompenenennie pabOTHI CHJIBI  YOPYTOCTH TIPH  TMOABEME Tpy3a ¢
UCTIOJIb30BAaHUEM HEOIBIKHOTO U TIOABMKHOTO OJIOKOB.
11. N3yueHue 3aKOHA COXpaHEHUS SHEPTUH.

Pa3nen 9. MexannuecKkue Ko1e0aHus U BOJHEIL.

KonebarenbHoe asmxenue. OCHOBHBbIE XapaKTEPUCTUKHM KOJIEOaHMI: MEpPHOJI, 4acToTa,
amMIuTyna. MaremMaTud4ecKuil M NPYKUHHBIM MasTHUKMU. lIpeBpamieHue sHepruu Ipu
K0JIe0aTeIbHOM JIBUKECHUU.

3aryxaromue kosiebanus. Boinyxxaennsie konebanus. Pesonanc. Mexanuyeckue BOJHBI.
CaoiicTBa MexaHndeckux BoJiH. [IposionbHbIe U monepeyHbie BONHBL. J{JTMHA BOJIHBI U CKOPOCTh
€€ pacrpocTpaHeHus. MexaHn4eCcKue BOJHBI B TBEPIOM TEJIE, CEUCMUYECKUE BOIHBI.

3Byk. ['poMKOCTH 3ByKa M BbICOTa TOHA. OTpaskeHue 3ByKa. IHPPa3BYyK U yIBTpa3BYK.

Hemoncmpayuu.

1. HaOmionenue koneOaHUil Ten MOJ OEHCTBUEM CHIIBI TSXKECTH U CHIIBI
YOPYTOCTH.

2. HaOmonenue xolebaHuii rpy3a Ha HUTH U Ha MPYKUHE.

3. HaOmronenue BeIHYXIEHHBIX KOJI€OAHUI 1 pe30HaHCA.

4. PacnpocTpaHeHHe MPOJOIBHBIX U MOMEPEYHBIX BOJIH (Ha MOJETIH).

5. HabmroneHue 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTBHI.

6. AKyCTHYECKHI pe30HaHC.

Jlabopamopmuwvie pabomol u onvimol.

1. Onmnpenenenve 4dYacTOThl MW TMepuojaa KoieOaHH MaTeMaTH4eCKOro
MasITHHUKA.

2. Ompenenenue 4aCTOTHI M TEPHO/Ia KOJICOAHUH MPYKHHHOTO MasATHUKA.

3. HccnenoBaHue 3aBUCUMOCTHU MEPHOJA KOJICOAHH MOABEIIEHHOTO K HUTH
rpy3a OT JUIMHBI HUTH.

4. UccnemoBaHue 3aBUCUMOCTH TepUoja KojieOaHUH MPYKMHHOTO MasiTHUKA
OT Macchl Ipy3a.

5. IIpoBepka HE3aBHUCHMOCTH IMepHoJa KoieOaHWi rpy3a, MOJIBEHICHHOTO K
HUTH, OT MACCHI Tpy3a.

6. OneITB, JCMOHCTPHPYIOIIME 3aBHCHUMOCTh  TepHoja  KoyeOaHuit
NPYKUHHOTO MasiTHUKA OT MaccChl Irpy3a U KECTKOCTH MPY>KUHBI.

7. VI3mMepeHHE yCKOPEHUsI CBOOOHOTO MaCHHS.

Pa3nea 10. D1eKTpOMarHuTHOE MoJIe M 3J1eKTPOMAarHUTHbIE BOJIHBI.



DJIEKTPOMarHuTHOE MoJie. DJIEKTPOMArHUTHBIE BOJHBI. CBOMCTBA 3JEKTPOMATrHUTHBIX

BOJH. [IIkaya 351eKTpOMarHuTHBIX BOJIH. VICrionb30BaHuE 3JIEKTPOMArHuTHBIX BOJIH JIJI1 COTOBOM

CBs3H.

DnexTpoMaruuTHas npupoa cera. CKopocTh cBeTa. BoiHOBbIE cBOMCTBA CBETA.
Hemoncmpayuu.
1. CsoiicTBa 3J1€KTPOMarHUTHBIX BOJIH.
2. BonHOBEIE CBOWCTBA CBETA.
Jlabopamopnuvie pabomot u onvimel.
1. H3ydeHue CBOWMCTB AJIEKTPOMATHUTHBIX BOJH C IMOMOIIbI0 MOOMJIBHOIO
tenedoHa.
Pasnen 11. CBeToBbIe sIBJIEHUS.

queBaﬁ Mojienb cBeTa. MICTOYHHMKM CBeETa. HpﬂMOJ’IHHCﬁHOC pacipoCTpaHCHUEC CBCTA.

3aTrMeHus COJ'IHI_[a u HYHBI. OTpa)KCHI/Ie cBeTa. I1imockoe 3CPKaJo. 3aKkoH OTpaXCHUA CBCTA.

[penomienue cBeta. 3aKOH MpeaoMiieHHs cBeTa. [1oHOe BHYTpEHHEE OTpaKEHUE CBETA.

Hcmonp30BaHue IOJIHOTO BHYTPCHHCTO OTPAKCHHUA B OIITUYCCKUX CBCTOBOAAX.

JIunza. Xon nyuedt B smH3e. Onrtuyeckas cuctema ¢oroammnapara, MHKPOCKONA M

Teaeckona. a3 kak onTuydeckas CUCTEMa. EJ'II/I30pyKOCTI:> " JAJIbHO30PKOCTD.

Pasnoxxenue 6enoro cera B ciekTp. OnbiThl HetoToHA. Cll0KEHHE CTIEKTPATbHBIX I[BETOB.

Hucniepcus ceera.

Jemoncmpayuu.
1. IlpsmonuHeHOE pacpOCTpaHEHUE CBETA.
OTtpakeHue cBeTa.
[Tonyuenune n300paskeHH B TNIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[Ipenominenue cBera.
OnTudeckuii CBETOBO/I.
Xom nydeit B coOuparomiei JInH3e.
XoJ 1y4deil B pacCEMBalOIIEH JIMH3E.

[Tonmyyenne n300pa>keHUA C TOMOIIBIO JTMH3.
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HpI/IHLII/IH JIencTBUSA (I)OTO&HHapaTa, MHKPOCKOIIa U TCJICCKOIIA.

[EY
©

Monens rnasa.

[N
=

Pa3znoxxenne 6eoro cBera B CIEKTP.
12. TlomyueHue 6enoro cBeTa MpH CIOKEHUHU CBETA PA3HBIX IIBETOB.

Jlabopamopuwvie pabomot u onvimel.



1. MHccnenoBanue 3aBUCUMOCTH yIyla OTPa)X€HHs CBETOBOIO Jiyya OT YIia
HaJCHHUS.

2. V3y4yeHue XapaKTepUCTUK U300paKeHHs IIPEeIMETa B TNIOCKOM 3epKalie.

3. HccnenoBaHue 3aBUCUMOCTH yIJla IPEIOMIIEHUS] CBETOBOIO Jiyya OT yria
[aJIeHUs Ha TPaHULIE «BO3AYX—CTEKIION.

4. Tlomy4eHue N300paKECHUI ¢ TOMOIIBIO0 COOMPAOIICH JTMH3BI.

5. Ompenenenne (HOKYCHOTO PACCTOSHUS U ONTUYECKON CHUIIBI COOMparoien
JIH3BIL.

6. OmbIThI IO pa3I0KEHUIO OEJIOr0 CBETA B CIIEKTP.

7.  OmpITBl 1O BOCHPHATHIO LIBETA MPEIMETOB IMPH HX HAOIIOICHHUU Yepes
LIBETOBBIE (DUIIBTPHI.

Pa3znen 12. KpantoBlIe siBJeHUS.

OmnbiThl Pezepdopna u mianerapHas mozaenb aroma. Mognens aroma bopa. Mcnyckanue u
IIOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JInHENYaThIe CIIEKTPHI.

PanuoaktuBHOCTh. Aubda, Oeta- u ramma-uznydeHus. CTpoeHHE aTOMHOIO sjpa.
Hyknonnas Mopens atoMHoro sjapa. M3oromsl. PagnoaktuBHble mnpeBpamienus. [lepuon
HOJIypacmaia aTOMHBIX siIep.

SnepHble peakuu. 3aKOHBI COXpAaHEHHS 3apsIOBOTO M MacCOBOTO YHMCE. DHEPTHsl CBA3H
aTOMHBIX saep. CBsA3b Macchl ¥ SHEpTHH. Peakiy cuaTe3a U aeneHus saep. IcToYHuKY sHeprun
Connua u 3B€371.

SnepHas sHepreTHka. [leificTBUS paAMOaKTUBHBIX U3IYYEHUI HA KHUBBIE OPTaHU3MBI.

Hemoncmpayuu.

1. Coekrtpsl U3y4yeHus U MOTJIOIIEHUS.

2. ChexTpsl pa3IM4YHbIX Ta30B.

3. CnexTtp Bozoposa.

4. Habmonenne TpekoB B kamepe Bunbcona.

5. Pabora cuéruyrka MOHU3UPYIOMIUX U3TYyUSHHH.

6. Peructpanus nznydeHus IpUPOAHBIX MUHEPAJIOB U IPOJYKTOB.

Jlabopamopuvie pabomuvl u onvimol.

1. HaOmoneHne CIUTOMIHBIX U JIMHEHYATHIX CIIEKTPOB H3ITyUEHHUS.

2. HccnenoBaHue TPEKOB: H3MEPEHHUE SHEPIMH YACTULIBI IO TOPMO3HOMY ITyTH
(o dotorpadusm).

3. H3mepeHue paauoakTUBHOTO (hOHA.

IToBTOPUTENBHO-00001IAO M MOAYIb.



[ToBTOpUTENBbHO-0000IIAIOMIUKA  MOJYAb MpEeAHAa3HAuYeH JJIs CHUCTEeMaTH3aluu U
00001IeHUST TPEIMETHOTO COACPIKAHMSI M OIBITA IEATEIHHOCTH, TPUOOPETEHHOTO MIPH U3YUCHUU
BCEro Kypca (hpM3MKH, a TaKKe IS MOATOTOBKH K OCHOBHOMY TOCYJapCTBEHHOMY SK3aMEHY IO
busuKe 11t 00yJaroIMXCs, BHIOPABIIMX 3TOT YUCOHBINH MPEIMET.

[Ipy wu3ydeHMM [OaHHOIO MOAYJS PEAIN3YIOTCA U CUCTEMATU3UPYIOTCS  BHJIbI
NESTEIIbHOCTH, Ha OCHOBE KOTOPBIX O0O0ECHedMBaeTCs JOCTHXKCHHE TMPEAMETHBIX U
METANPEIMETHBIX IJIAHUPYEMBIX Pe3yIbTaTOB 00y4eHHs, (HOPMHUPYETCs E€CTECTBEHHOHAYYHAs
rPAMOTHOCTh: OCBOECHHE HAYYHBIX METOJOB HCCJIEJOBAHMS SIBIICHUW NPUPOABl U TEXHUKH,
OBJIaJICHUE YMEHUSIMU OOBICHATH (DU3HUECKUE SBJICHHUS, IPUMEHSISI TOTYYCHHbIE 3HAHUSI, PEIIaTh
3a/1au, B TOM YHCJI€ KaYeCTBEHHBIC U IKCIIEPUMEHTAJIbHEIE.

[TpuHIMIIHATIBEHO IEATEIIBHOCTHBIN XapakTep JAaHHOTO pas3zena peain3yeTcs 3a CYET TOro,
4TO 00yYarOLIUeCs BBIMOIHSAIOT 3a/1aHUs, B KOTOPBIX UM IMPEAaraercs:

Ha OCHOBE IOJIYYE€HHBIX 3HaHUH pacro3HaBaTh U HAYYHO OOBSACHATH PU3NUECKUE SIBICHUS
B OKPYKaroUIeH MPUPOJE U OBCEIHEBHOM KU3HU;

WCII0JIb30BaTh HAYYHBIE METO/bI UCCIICAOBAHMS (PU3UUECKUX SIBJICHUHN, B TOM YHUCIE IS
MPOBEPKU TUNOTE3 U MOJYYEHUS TEOPETHUECKUX BBIBOJIOB;

OOBSICHAT, HAy4YHbIE OCHOBBI HamOoJee BaXKHBIX JOCTHKEHHH COBPEMEHHBIX
TEXHOJIOTHH, HAIpUMeEp, MPAKTUUECKOT0 MCIOJIb30BaHUS PA3IMYHBIX UCTOYHHKOB SHEPTHH Ha

OCHOBC 3aKOHa NPECBpalICHUA U COXPAHCHUS BCEX U3BECTHBIX BUAOB SHEPIUM.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®PU3UKE
HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUSA

W3yuenne ¢u3nku Ha YpPOBHE OCHOBHOIO 00mIero oOpa3oBaHUS HaIpaBlIeHO Ha
JOCTH)KEHUE JIMYHOCTHBIX, METANIPEIMETHBIX U MPEAMETHBIX 00pa30BaTENIbHBIX PE3yJIbTaTOB.

B pesymbrare usydeHuss (U3MKH HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHs Y
oOyuaromierocst Oynyt c(hopMHUpPOBAHBI CIEIYIOIINE TUIHOCTHBIE PE3YJIbTAThl B YACTH:

e 1) MaTpuoTU4eCKOro BOCIIUTAHUSA:

e - MpOsBICHHE MHTEpeca K MCTOPUU U COBPEMEHHOMY COCTOSIHMIO POCCHHCKOM
¢bu3nveckoil HayKw;

® - [I[CHHOCTHOE OTHOIIEHHUE K JOCTH)KEHUSIM POCCUNCKUX YUEHBIX-(DU3UKOB;

e 2) rpakIaHCKOIO M 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

® - FOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYXJICHHH OOIIECTBEHHO 3HAYMMBIX U
ATHYECKUX MPOOIIeM, CBI3aHHBIX C MPAKTUIECKUM MPUMEHEHUEM TOCTHKEHUH (pr3uKwy;

® - OCO3HaHME BAXKHOCTH MOPAJIbHO-3TUYECKUX MPHUHIMIIOB B JEATEIbHOCTH
Y4EHOTO;

e 3))3CcTeTHYeCKOro BOCTIMTAHUA:

® - BOCIHPHUATHE 3CTETHYECKUX KayecTB (PU3NYECKOW HayKH: €€ TapMOHUYHOIO
MTOCTPOEHHUSI, CTPOTOCTH, TOUHOCTH, TJAKOHUYHOCTH;

¢ 4) HEHHOCTH HAYYHOI'0 MO3HAHMA:

® - 0CO3HaHHUE LIEHHOCTU (PU3NYECKON HAayKH KaK MOIIHOTO MHCTPYMEHTA MMO3HAHUS
MHPa, OCHOBBI Pa3BUTHsI TEXHOJIOTUI, BaKHEUIIIEH COCTABISAIONIEH KyJIbTYpPHI;

® - pa3BUTHE HAY4YHOM JIOOO3HATEIBPHOCTH, HWHTEpeca K HCCIIeI0BaTENbCKON
NeSITeNIbHOCTH;

e 5) popmMupoBaHUSs KYJbTYPbI 310POBbSl U IMOIUOHAJILHOIO 0JIATOMOJIYYHS:

e - OCO3HaHME IIEHHOCTH Oe3omacHOro oOpa3a KU3HU B COBPEMEHHOM
TEXHOJIOTHYECKOM MHpE, BRKHOCTU IpaBHJI O€30MacHOrO IMOBEAECHUS Ha TpPaHCIOpTe, Ha
JI0porax, ¢ 3JIEKTPUYECKUM U TEIUIOBBIM 000PYJOBaHUEM B IOMAILIHUX YCJIOBUSX;

e - c)OpMUPOBAHHOCTH HAaBbIKA PeQIIEKCHH, TPU3HAHUE CBOETO MpaBa Ha OUIMOKY U
TaKOIo K€ MpaBa y Ipyroro 4eiaoBeKa;

e 6) TPyAOBOro BOCIIMTAHUS:



® - aKTUBHOE Yy4yacTHE€ B pEIICHWU MPaKTUYeCKHX 3ahad (B paMKax CeMbH,
o0pa3oBaTeNpbHOM OpraHu3aluu, Topoja, Kpas) TEXHOJOTUYECKOM U COIMaIbHOM
HaIpPaBJICHHOCTH, TPEOYIOIUX B TOM YHCIIE U (PU3MUECKUX 3HAHU;,

® - UHTEpEC K MPAKTHYECKOMY U3yUEHHIO MPo(eccHii, CBA3aHHBIX ¢ (UUKOIL;

e 7)3KO0JI0rM4YeCcKOro BOCIIMTAHMSA:

® - OpHUEHTalUs Ha MPUMEHEeHHE (PU3UUECKUX 3HAHUM JUIsl pellieHus 3a/1a4 B 00JacTH
OKpY>Karollen cpe/ipl, INIAHUPOBAHUSI TIOCTYIIKOB U OLEHKH MX BO3MOXKHBIX MOCIEACTBUM JIs
OKpY>Karollen Cpelibl;

e - OCO3HaHuE TJI00AJIBHOIO XapaKTepa HKOJOTMYECKUX MpodjIeM U myTed uX
peleHus;

e 8)ajganTanuu K U3MEHSIOIMMCS YCJIOBHAM COUATbHOI U IPUPOAHOIi cpeabl:

® - OTPEOHOCTHh BO B3aUMOJICHCTBUU MIPH BBHIIIOJHEHUN HUCCIICAOBAHUI M IPOCKTOB
(bu3n4ecKoil HaIPaBICHHOCTH, OTKPBITOCTh OMBITY U 3HAHHUSM APYTHX;

® - [IOBBIIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTUIECKYIO AEATEIbHOCTD;

® - MOTPeOHOCTh B (POPMUPOBAHUM HOBHIX 3HAHWU, B TOM YHCIE (HOPMYyITHUPOBATH
UJEH, OHATHSL, TUIIOTE3bI O (PU3NUECKUX O0BEKTAX U SBICHUAX;

e - OCO3HaHUE Ne(UIIMTOB COOCTBEHHBIX 3HAHMM M KOMIIETEHTHOCTEH B 00JIacTu
¢bu3uKy;

® - [UTAHUPOBAHHE CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (PM3NYECKUX 3HAHUH;

® - CTpeMIICHHE aHAJM3WPOBATh W BBISABIATH B3aMMOCBSI3M MPHPOJIBI, OOIIECTBA H
HSKOHOMHKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3NUYECKUX 3HAHUI;

® - OIIEHKA CBOMX JCHCTBUH C yUETOM BIHSIHHUS Ha OKPYKAIOIIYIO CPEIY, BO3MOXKHBIX

r100alIbHBIX MMOCJIEICTBUH.

METANPEIMETHBIE PE3YJIbTATbBI

B pesynbrare ocBoeHMs Mporpammbl 1O (U3MKe Ha ypPOBHE OCHOBHOIO OOIIEro

oOpazoBaHusi y oOyudarmerocss OyayT cQOpMHpPOBAaHBI MeTampeaMeTHbIe Pe3yJabTaThl,

BKJIIOYAOMIUE IIO3HABATCIBHBIC YHHBCPCAJIBHBIC yqe6HLIe )IGI\/'ICTBI/ISI, KOMMYHUKATHBHBIC

YHUBEpCaJIbHbIE YUeOHBIE IEHCTBUS, PETYIATUBHBIC YHUBEPCAIbHbBIC YUeOHbIC ICHCTBHUS.

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe eliCTBUS



ba3oBble Jlornueckue AeicTBHA:

®  BBIBIATH M XapaKTEPH30BaTh CYNICCTBCHHBIC TIPU3HAKH OOBEKTOB
(s1BCHUI);

®  YCTAaHABIIMBATH CYIIECTBEHHBIA NMPHU3HAK KiIaccCU(DUKAIK, OCHOBAHUS IS
0000111eHUSs 1 CPAaBHEHUS;

®  BBISBIATH 3aKOHOMEPHOCTH ¥ MPOTHBOPEUHUS B pacCMaTprUBaeMbIX (pakTax,
JAHHBIX W HAOJIOICHUSX, OTHOCAIIUXCS K (PU3UIECKUM SIBIICHUSM;

®  BBISABINTh NPUYMHHO-CIICJCTBCHHBIC CBS3U TPU H3YyYCHUH (PU3UIECCKHIX
SBJICHHUM M TIPOIIECCOB, JElaTh BBIBOJBI C HCIOJIb30BAHUEM [IEYKTUBHBIX W
WHAYKTUBHBIX YMO3aKIIOUEHUH, BBIIBUTaTh TMIIOTE3bI O B3aUMOCBS3AX (DU3MUECKHUX
BEJIMYUH;

®  CaMOCTOSITENTFHO BBIOMPATh CrIoco0 perieHus yueOHol puznyeckoit 3anaun
(cpaBHEHHUE HECKOJIBKUX BapUAHTOB PEIlIeHUSs, BEIOOp Hanboiee MOAXOAAIIET0 ¢ YIETOM
CaMOCTOSITEJIbHO BBIJICTICHHBIX KPUTEPUEB).

Ba3oBble uccienoBarebckue 1eiCTBUS:

®  JCHOJIB30BaTh BOIPOCHI KaK MCCIIEIOBATEIbCKUI HHCTPYMEHT O3HAHNUS;

®  TPOBOJUTH IO CAMOCTOSITEILHO COCTABJICHHOMY IUIaHY OIIBIT, HECJIOXKHBIN
(bU3HYEeCKUi HKCIIEPUMEHT, HEOOJIbIIIOE UCCIIeIOBaHNE (DU3UYECKOTO SIBJICHNUS,

e OIICHMBaTh Ha TMPUMEHUMOCTb U JIOCTOBEPHOCTh HH(OPMAIIHIO,
MOJIyYEHHYIO B X0/1€ UCCIIEIOBAHMS W IKCIIEPUMEHTA;

®  CcaMOCTOSTENbHO (OPMYIUPOBATH 0OOOIIEHUS U BBIBOJIBI [0 PE3ylbTaTaM
IPOBEAEHHOTO HAOJIIOIEHUS, OIIbITA, UCCIIEOBAHNUS;

e  [POTHO3UPOBATH BO3MOXKHOE JalibHEHIIee pa3BUTHE  (DU3HUECKHUX
MIPOIIECCOB, a TAK)KE BBIIBUTATH MIPEATNOI0KEHUS 00 UX Pa3BUTHUU B HOBBIX YCIIOBUSX U
KOHTEKCTaXx.

Padora ¢ unopmanmeii:

®  TPHUMEHSTH PA3IUYHBICE METOJbI, HHCTPYMEHTHI M 3alpPOCHI MPH TOUCKE H
oTbope MHpOpMANMK WIM JAHHBIX C YYETOM TPEIIOKEHHON ydeOHOH (u3nueckoi
3a]a4u;

®  aHaJNM3UPOBATh, CUCTEMATHU3MPOBATh M HHTEPIPETHUPOBATH MHPOPMAIUIO

pa3IMYHbIX BUJOB U (DOPM IMpe/ICTaBICHHUS,



®  CaMOCTOSTEIBHO BBIOMPATh ONTHMANBHYIO (OpMY HpEACTaBICHUS
uHQOpMAlMM ¥ WUIIOCTPHPOBATh peIlaeMble 3aJaddl HECIOKHBIMH CXEMaMH,
JIrarpaMMamMu, HHOU TpaguKon M UX KOMOMHAIIUSIMH.

KoMMyHHUKaTHBHbIE YHHBepcaJIbHbIe Y4eOHbIe JelcCTBHA:

e B Xxoxe oOCyXAeHHUs y4eOHOro Mmarepuana, pe3yiabTaToB JaOOpaTOPHBIX
paboT ¥ MPOEKTOB 33/1aBaTh BOIPOCHI IO CYIIECTBY 00CYK/1aeMO TEMbI U BHICKa3bIBATh
U/ied, HaleJICHHBIE Ha peIIeHHe 3aJaddl M TOAJep)KaHHe OJaroXkenaTeIbHOCTH
OOIIIEeHH;

®  COIOCTaBJIATH CBOM CYXICHUS C CYXKICHHSIMH JPYTUX YYaCTHHKOB
JManora, oOHapyXHBATh pa3Inine U CXOJCTBO MTO3HUILINUH;

®  BBIPaXXaTh CBOIO TOUKY 3PEHHS B YCTHBIX M MUCHbMEHHBIX TEKCTaX;

e  nyOJWYHO NPEACTABIATH PE3yJbTaThl BHIMOJIHEHHOTO (PU3HUYECKOTO OMBITA
(9KCIIepHMEHTa, HCCIICIOBAHUS, TPOCKTA);

®  TIOHMMATh U UCIOJIH30BATH MPEUMYILECTBA KOMAHIHOW ¥ WHAWBUIYAIbHOM
pabOTHI IPH PELICHUN KOHKPETHOH (PU3UUECKOMN MTPOOIIEMBI;

®  TPUHUMATH eI COBMECTHOH IEsTeIHHOCTH, OPTaHU30BBIBATH JICHCTBHS
no e€ JOCTH)KEHHWIO: DPACHpeleNsiTh PO, OOCYXKAaTh MPOIECChl U Pe3yJbTaThl
COBMECTHOM paboThl, 0000111aTh MHEHHS HECKOJIBKUX JIIOJIEH;

®  BBINOJHATH CBOIO YacCTh PaOOTHI, JOCTHUTAsi KAYECTBEHHOTO Pe3yJbTaTa Mo
CBOEMY HAIPaBJICHHUIO U KOOPIUHHUPYS CBOM ACUCTBUS C JPYTUMH YICHAMH KOMaH/IbI,

®  OIIEHMBATh KAauyeCTBO CBOET0 BKJIaJa B OOLIMI MPOAYKT MO KpPUTEPUSM,

CaMOCTOSITENIbHO C(HOPMYJIUPOBAHHBIM YYACTHUKAMH B3aHMOICHCTBHS.

PeryasitTuBHbIe yHHBepcaJbHbIe y4eOHbIe eiicTBUS

Camoopranuszauus:
®  BBISABIATH MPOOJEMBI B KU3HEHHBIX M YUEOHBIX CHUTYyallUAX, TPEOYIOMIHNX
JUTSL petieHus (PU3nYecKux 3HAHHM;
®  OpUEHTHUPOBATbCA B paA3IMYHBIX MOAXOJAaX MPUHATUA  PEHICHUH
(MHIMBUYyaIbHOE, IPUHATHE PELIEHUS B IPYIIE, IPUHATUE PELICHUN IPYNION);
®  CaMOCTOSITENIHO COCTaBIIATH AJITOPUTM pelIeHHs (pU3MUECKON 3a/1auu UK
IUIaHA MCCIIEIOBAHUS C YUYETOM UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,

apryMEHTUPOBATh IIPEIaracMble BAPUAHTHI PELLICHU;



e  JjenaTh BHIOOp M OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.
CaMOKOHTPOJIb, SMOUMOHAJIbHbII HHTE/JIEKT:

o AaBaThb aICKBATHYIO OLICHKY CUTyalluu WU NpCJjiaraTh IjiaH eé HU3MCHCHUA,

e  OOBSCHATH MNPUYMHBI JOCTHXKEHHS  (HEJOCTHIXKEHHUS) Ppe3y/bTaToB
NESITEIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OIBITY;

®  BHOCUTH KOPPEKTHBBI B JIEATEIHHOCTh (B TOM YHCJE B XOJ BBIIOJHEHUS
(bu3MYECKOr0 UCCIEOBaHMUs WJIM IPOEKTa) HA OCHOBE HOBBIX OOCTOSITEILCTB,
NU3MCHUBIINXCA CI/ITyaL[I/If/’I, YCTAHOBJICHHBIX OI_HI/I60K, BO3HUKIINUX Tp}Q[HOCTCﬁ;

®  OICHUBATH COOTBETCTBHEC PE3YJIbTATA IICJIU U YCIOBHSIM;

®  CTaBUTh ceOS HA MECTO JIPYroro 4eJIOBEKa B XOJIe CIIOPA WIIH TUCKYCCHH Ha
HAyYHYIO TEMY, IOHUMAaTh MOTUBBI, HAMEPEHHUS U JIOTHKY JPYToro;

®  TpU3HAaBaTh CBOE MPaBO Ha OHMIMOKY MPHU PEeUICHUH (HU3NYECKHUX 3a7a4 WIN

B YTBCPIKACHHUAX Ha HAYUYHBIC TCMbI U TAKOC K€ ITPaBO APYTroro.

INPEAMETHBIE PE3YJIBTATbBI

K xonuy oOyuenus B 7 Kjacce npeaMeTHbIE pe3ysbTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb cHOPMHUPOBAHHOCTh Yy O0YUaIOIIUXCSl YMEHUI:

®  UCIOJB30BAaTh MOHATHA: (U3NYECKHE U  XUMHUYECKUE  SBIICHUS,
HaOJII0/IeHUE, SKCIIEPUMEHT, MOJIENb, TUIIOTE3a, €AUHUIIBI (PU3NUECKUX BEITUYHH, aTOM,
MOJIEKyJla, arperaTHbleé COCTOSHHS BellecTBa (TBEPAOE, JKUAKOE, Ta3000pazHoe),
MEXaHUYeCKOoe JBIKEHHE (paBHOMEpPHOE, HEpaBHOMEPHOE, MNPAMOJIUHENHOE),
TPaeKTOpHUs, PAaBHOJCHCTBYIOIIAS cuia, jaedopmaiust (ympyras, IUIaCTHYECKas),
HEBECOMOCTh, COOOIAIOIINECS COCYBI;

e  paznuuyath sABIEHUS (OUQQy3us, TEMIOBOE TBMKEHUE UYACTHIl BEIIECTBA,
PaBHOMEPHOE JIB)KEHHE, HEPABHOMEPHOE JIBH)KEHHUE, MHEPLINS, B3aUMOJECICTBUE TeE,
paBHOBECHE TBEPIABIX TEJ C 3aKPEIUIEHHON OCBIO BpallleHUs, Iepefada AaBJICHUS
TBEPJABIMU TENaMH, XKHUJIKOCTSIMU U Ta3aMu, aTMoc(epHoe AaBieHHe, IUIaBaHHE Tell,
MPEeBpaIeHHs] MEXaHUYECKOW SHEPTUM) MO OMHUCAHUIO UX XapaKTepHBIX CBOMCTB U Ha
OCHOBE OIBITOB, IEMOHCTPUPYIOLINX JaHHOE (U3NYECKOE SBIICHUE;

®  DPAacCHo3HaBaTh MpPOSBICHUWE U3YYCHHBIX (PU3MYECKHX  SBICHUUA B
OKpY’KaIOIIeM MUPE, B TOM YUCIIe (PU3HUYECKHE SIBICHUS B IPUPOJIE: IPUMEPHI IBUKEHUS
C Pa3IU4YHBIMU CKOPOCTSIMU B JKMBOM M HEXKMBOU IPUPOAE, NEUCTBUE CUIbI TPCHUS B

NPUPOJIC U TEXHHUKE, BIMSIHUE aTMOC(EPHOTO JaBICHUS Ha )KUBOW OPraHU3M, IIJIaBaHHE



pBIO, pbIYary B TEJI€ YeI0BEKa, IPU TOM NEPEBOIUTH MPAKTUUECKYIO 33/1a4y B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (PU3HAKK) (PU3HUECKUX SBICHUMH;

®  ONHKCHIBATh M3yYCHHBIE CBOICTBA TN M (PU3MUECKHUE SIBICHUS, UCHIOIb3Ys
¢u3nueckre BeMUUMHBI (Macca, 00BEM, TNIOTHOCTh BEIIECTBA, BPEMS, IIYTh, CKOPOCTH,
CpEHsIsl CKOPOCTh, CHJIa YIIPYTOCTH, CHJIA TSAXKECTH, BEC TeJa, CHJIa TPEHMS, JaBJICHUE
(TBEpHOro Tena, >KUIKOCTH, rasza), BBITAIKUBAIOLIAs CHJIa, MEXaHUYeckas padora,
MOIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIbI, KO3(QHUIMEHT TMOJe3HOro JCUCTBUS
MEXAHU3MOB, KMHETUYECKAsl U NOTEHLUAIbHAsl 3HEPIUs), IPU ONUCAHUM IPABUIIBHO
TPAKTOBATh (PU3NYECKUIT CMBICI HCIIONIb3yEMbIX BEIMYMH, UX 0003HAYCHUS U €TUHUIIBI
bu3nYeCKUX BEIMYUH, HAXOAUTh (POPMYNbI, CBA3BIBAIONIME IaHHYIO (PU3NYECKYIO
BEJIMYMHY C JPYTUMH BEIMYMHAMH, CTPOUTH TpaUKH H3YUYEHHBIX 3aBHCUMOCTEH
(GU3HYECKUX BEIMYMH;

®  XapaKTepu30BaTh CBOWCTBA Ted, (UIUYECKUE SBICHUS U TPOIECCHI,
HCIIOJIb3YS ITpaBHJIa CJI0KEHUs CUJI (BAOJIb OJTHOM NpsAMOIt ), 3akoH I'yka, 3akoH [lackains,
3aKOH Apxumena, MNpaBWIO paBHOBecHs pbluara (OJ0Ka), «30J0TOE MPABUIIO»
MEXaHUKH, 3aKOH COXPAaHECHHS MEXaHUYECKON DHEPIHH, IPU DTOM JaBaTh CIIOBECHYIO
(bopMyIHMPOBKY 3aKOHA U 3aIlIMCHIBAaTh €M0 MaTEMATHUYECKOE BBIPAXKEHHUE;

e  00BACHATH PU3NYECKUE SBJIECHUS, IPOLIECCHl U CBOICTBA TeJl, B TOM UHCIE
U B KOHTEKCT€ CHUTyallUd IPAaKTUKOOPUEHTUPOBAHHOIO XapakTepa: BBIABIATH
MPUYNHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE W3 1—2 JIOTMYECKUX IIAroB ¢
onopoit Ha 1-2 M3y4eHHBIX CBOMCTBA (hPU3MUYECKUX SIBIECHUH, (PU3NYECKUX 3aKOHA WU
3aKOHOMEPHOCTH;

e pemarh pacy€THbIE 3aJayud B 1—2 JEWCTBUA, HUCIOIB3Yd 3aKOHBI H
(bopMyIibl, cBSI3bIBAIONINE (PU3HMUECKUE BEIMUUHBI: HA OCHOBE aHAU3a yCIOBUS 3aa4n
3aMUChIBaTh KPaTKOE YCJIOBUE, MOJCTABIATh (U3NYECKUE BEIUYMHBI B (QOPMYJIBl U
IIPOBOAMTH PAcu€Thl, HAXOJUTh CIPABOYHBIE NaHHbIE, HEOOXOAMMBIE JJISI PELICHUS
3aJa4, OLEHUBATh PEATMCTUYHOCTD MOJYYEHHON (hPU3NYECKON BETMUHHBI,

®  pacmo3HaBaTh NPOOJEMBI, KOTOpPbIE MOXHO PpEHIMTh NpU HOMOIIU
¢U3MUEeCKUX METONOB, B ONHCAHUU HCCIENOBAaHMUA BBUIEIATH IPOBEPIEMOE
HpEeNoioKeHue (TUIoTe3y), pa3anyaTh U HHTEPIPETUPOBATh MOTYYEHHBIA pe3yibTar,
HAXOJUTh ONIMOKU B XOJI€ OMBITA, AENaTh BBIBOJBI [0 €T0 Pe3yJbTaTaMm;

®  [POBOAUTH ONBITHI IO HAOMIOACHUIO (U3HYECKUX SIBICHUU WU

(GU3UYECKUX CBOKMCTB Tel: (OPMYIUPOBATH MPOBEPSEMbIC MPEANONI0KEHHUS, COOUpaTh



YCTaHOBKY U3 TMpPEJIOKEHHOTO OOOpyHOBaHUs, 3alUChIBaTh XOJA OMNBITa U
(GbOopMyITUPOBATH BEIBOJIBI;

®  BBHINOJHATH TNPSAMBbIE H3MEPEHHs] PACCTOSIHHMS, BPEMEHH, MAacChl Tela,
00BEMa, CHITBI U TEMITEPATYPHI C UCTIOIb30BAHUEM aHAJIOTOBBIX M IU(PPOBBIX TPUOOPOB,
3aMuChIBaTh MOKa3aHUs MPUOOPOB C YYETOM 3aJaHHOM aOCOJIOTHOM MOTrPENIHOCTH
W3MEPEHHUI;

®  TIPOBOJUTH MCCIEIOBAHUE 3aBUCUMOCTH OJHON (PU3MUYECKON BETHMYUHBI OT
JIPYrol C HCHOJB30BAaHUEM MPSMBIX H3MEpPEHUIl (3aBUCHUMOCTH IMYyTH PaBHOMEPHO
JBIDKYILETOCS Tella OT BPEMEHH JABIDKEHHS Tella, CHIIBI TPEHHS CKOJBKEHHS OT Beca
TeJa, KadecTBa OOpabOTKU TMOBEPXHOCTEH TEN W HE3aBUCHUMOCTH CHJIBI TPEHHUS OT
IUIOMIA/Id  CONPUKOCHOBEHHUSI TeN, CUJIbl YIPYrocTd OT YJIMHEHUS MPYXKHUHBI,
BBITAJIKUBAIOIIEH CHJIBI OT OO0BbEMa MOTPYKEHHOM YacTH Telna W OT IUIOTHOCTH
KHUJIKOCTH, €€ HE3aBUCHUMOCTH OT INIOTHOCTH TeJIa, OT TITyOHHBI, HA KOTOPYIO TIOTPYKEHO
TEJIO, YCIIOBUI TUTaBaHUS Tell, yCIOBUN PaBHOBECHS pbldara u OJOKOB), y4acTBOBAaTh B
IUIAHUPOBAaHUM y4eOHOTO HCCIENOBaHMUS, COOMpaTh YCTAaHOBKY M  BBIMOJIHATH
U3MEpEeHus, cienysd MpeUIoKeHHOMY IUIaHy, (PUKCHPOBaTh pe3yJbTaThl MOJy4YECHHON
3aBHCUMOCTH (DU3MYECKHX BEJTMYUH B BHJIE IPEIOKEHHBIX Ta0JIHUI U TPpaUKOB, A€TIaTh
BBIBOJIBI 110 pe3yJIbTaTaM UCCIIETOBAHHS;

®  [POBOJUTH KOCBEHHbIE H3MEpEHUs (PU3NYECKHX BEJIWYMH (TJIOTHOCTh
BEIIECTBA JKUJAKOCTH M TBEPJOTO Tela, CHJIa TPEHUS CKOJIBKEHHsI, JaBJICHHE BO3/IyXa,
BBITQJIKMBAIOIAs CHJIA, JIGHCTBYIOIIAs Ha MOTPY)KEHHOE B IKHJIKOCTh TeJoO,
KO3(QUIMEHT MOJE3HOro ACUCTBUS MPOCTHIX MEXAHHU3MOB), CIenys NpeasioKEeHHON
WHCTPYKIIUHU: TIPY BBHIMOJIHEHUH H3MEPEHHI COOMPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY
Y BBIYHCIISITh 3HAYCHNE HICKOMOW BETMYHHBI;

e  coOuonaTh npaBuiia TEXHUKU 0€30MaCHOCTH MpH padoTe ¢ 1a0opaTopHbIM
00opyoBaHUEM;

e  yKa3blBaTh NPHUHIMIIBI JACUCTBUS NPHUOOPOB U TEXHHUUECKUX YCTPOMCTB:
BECHl, TEPMOMETp, JWHAMOMETp, COOOINAIOMIMECS COCYABI, OapoMeTp, phIvar,
MOJBMKHBIA U HETIOJIBHKHBIHN OJIOK, HAKJIOHHAS TJIOCKOCTb;

®  XapakTepu3oBaTh TNPUHIMIIBI JCUCTBUS H3YYEHHBIX HNPUOOPOB H
TEXHUYECKUX YCTPOHCTB C ONOPOH Ha MX OMHMCaHUSA (B TOM YHWCIE: MOAIIUITHUKH,
YCTPOMCTBO BOJAONPOBO/IA, THIPABIMYECKUA TPECC, MAHOMET]P, BBICOTOMED, MOPITHEBOM
HAcoOC, apeoMeTp), WCIOJIb3ysd 3HaHHUA O CBOMCTBaX (U3MUECKUX SBICHUM U

HeoOXoauMbIe (PU3MUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;



®  [PUBOAWTH MNpUMEPHl  (HaXOAWTh HWHPOPMANHMIO O  MPHUMEPax)
IPAaKTUYECKOI'0 HCIOJIb30BaHUS (PU3MYECKMX 3HAHUI B ITOBCEJIHEBHOM XH3HHM IS
obecrieyeHnss 0€30MaCHOCTH MpH OOpalIeHHH ¢ NpUOOpaMH U TEXHUYECKUMHU
YCTPOHCTBaMHM, COXPAaHEHHS 3A0POBbS U COOJIIOICHHSI HOPM SKOJIOTUYECKOTO TTOBEICHHUS
B OKpYXKalollen cpene;

®  OCYyWIECTBIATH OTOOpP MCTOYHMKOB HHGpopmauuu B HHTepHere B
COOTBETCTBUH C 3aJlaHHBIM IOMCKOBBIM 3allpOCOM, HA OCHOBE MMEIOLIUXCSA 3HAHUM U
nyTEM CpaBHEHHUS PA3JIMYHBIX UCTOYHHUKOB BBIIEJIATh HHPOPMALIUIO, KOTOPAs SIBIISIETCS
IIPOTUBOPEYMBOM UM MOXKET OBITH HEOCTOBEPHOIA;

®  CIIOJIb30BATh MPHU BHIIOJHEHUHM YYEOHBIX 3aJaHU HayYHO-TOMYJISIPHYIO
auTeparypy (pU3MUEcKoro CcoJepXKaHHsA, CIPABOYHBIE MaTEpHajbl, PECYpPChl CETH
WutepHer, Biaaers NpuéMaMud KOHCHEKTHPOBAHUS TEKCTa, IPeoOpa3oBaHUs
UH(pOPMALIMU U3 OJHOM 3HAKOBOM CUCTEMBI B JAPYTYIO;

e  Co3JaBaThb COOCTBEHHBIE KPAaTKHE MUCbMEHHBbIE U YCTHBIE COOOLICHUS Ha
OCHOBE 2—3 HUCTOYHHMKOB HH(pOpManuu (U3UYECKOrO COJEepXkaHHsA, B TOM 4YHCIE
nyoJIMYHO JeNaTh KpaTKUE COOOLICHHMs O pe3ysbTaTaX HPOEKTOB MM Yy4eOHBIX
WCCJIE0OBAHNM, TIPA 3TOM I'PAMOTHO MCIIOJIB30BAaTh M3YUYEHHBINM NOHATHUIHBIN anmapar
Kypca (PU3HKH, COPOBOXK/IAaTh BBICTYIUIEHNE IPE3EHTALINEN;

® [pU BBIIOJHEHUH YYEOHBIX IMPOEKTOB W MCCIEJOBAHUHN paclpenensTh
0053aHHOCTH B TpYNIE B COOTBETCTBUU C IOCTABIECHHBIMHU 33/1adyaMH, CIEAUTH 3a
BBIIOJIHEHUEM IUIaHA JIEHCTBMM, a/J€KBaTHO OIIGHWBAaTh COOCTBEHHBIM BKJIaJ B
JeSITeNIbHOCTh T'PYMIbI, BBICTPAUBaTh KOMMYHUKAaTUBHOE B3aUMOJEHUCTBUE, YUMTHIBAS
MHEHHUE OKPYKAIOIIUX.

K koHiy oOyuenus B 8 kiacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

®  ICIIOJIb30BATh MOHSATHS: Macca ¥ pa3Mepbl MOJIEKYII, TEIUIOBOE JIBUYKEHUE
aTOMOB M MOJIEKYJ, arperaTHble COCTOSHUS BEIIECTBA, KPUCTAIIMUECKUE U aMOp(HbIE
Tela, HACBHIIEHHBIH W HEHACBIUIEHHBIH map, BIAXXHOCTh BO3/yXa, TeMIlepaTypa,
BHYTPEHHSISI SHEPrus, TEIUIOBOM JBUTAaTelb, 3JIEMEHTAPHBIM JJIEKTPUYECKHUI 3apsij,
IIEKTPUYECKOE 110JIE, IPOBOJHUKU U JAUAJIEKTPUKH, TOCTOSHHBIA AIEKTPUYECKUI TOK,
MarHUTHOE I10JIE;

e  pa3nuyaTh ABJICHMs (TEIUIOBOE pacIIMpEHUE U C)KaTue, Terlonepenaya,
TEIUIOBOE PaBHOBECHE, CMAaUMBAHNE, KATWJUISIPHBIE SIBJIICHUS, UCIIAPEHUE, KOHACHCALINS,

IIaBJIEHUE, KpucTaym3anusi  (OTBepJeBaHue), KWIIEHUEe,  Terulonepenaya



(TEemIoNnpoOBOHOCTh, KOHBEKIUS, W3JIyUYEHHUE), DJIEKTpU3aLHUs Tell, B3aUMOJIECHCTBUE
3apsiioB, ACHCTBUS AJIEKTPUUYECKOTO TOKAa, KOPOTKOE 3aMbIKAHHUE, B3aUMOJICHCTBHUE
MAarHuToB, HGI;'ICTBI/IC MArovuTHOr0 1moJid Ha HNPOBOJAHHUK C TOKOM, 3JICKTPOMArHuTHas
UHAYKLIMS) TI0 ONHMCAHUI0O UX XapaKTepHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIMUX JaHHOE (PU3NYECKOE SBIICHUE;

®  pPacmo3HaBaTh MPOSIBICHHWE UW3YYCHHBIX (PU3MYECKHX  SBICHUHA B
OKpY’KaloIIeM MHpE, B TOM 4uCle (PU3MUECKUE SBICHUS B MPUPOZE: MOBEPXHOCTHOE
HATSDKEHUE U KalWUIAPHBIE SABJICHUS B IIPUPOJE, KPUCTAILIBI B IPUPOJE, U3IIYUCHHUE
ConHia, 3amep3aHue BOJIOEMOB, MOPCKUE OpH3bl, 00pa3oBaHUE POCHI, TyMaHa, WHes,
CHEra, DJIEKTPUYECKHE SBIECHUS B aTMocdepe, IIEKTPUYECTBO KHUBBIX OPraHU3MOB,
MarHUTHOE I0JIe 3eMJIH, APeii() MOTFOCOB, POJIHh MATHUTHOTO TTOJIS JJIsI )KH3HH Ha 3eMie,
NOJIIPHOE CUSTHUE, TIPU 3TOM IEPEBOIUTDH IPAKTUUECKYIO 33/1a4y B yUeOHYIO, BBIIEIATh
CYIIIECTBEHHBIE CBOMCTBA (MIpU3HAKU) PUBNUECKUX SBIICHUM;

®  ONUCHIBATh W3YYCHHBIC CBOMCTBA Tel U (PU3UYECKHE SIBICHUS, UCIOIb3YS
dbuznueckne BENUYMHBI (TEMIIEpaTypa, BHYTPEHHSS DHEPTUs, KOJIUYECTBO TEILIOTHI,
yZelbHAas TeIUIOEMKOCTh BEIECTBA, y/AeNbHAas TEIJIOTa IUIABJICHUS, YI€IbHAs TEIIoTa
napooOpa3oBaHus, yJelbHas TEIUIOTa CrOpaHMs TOIIMBA, KOA((UIMEHT IMOJIEe3HOrOo
I[efICTBHH TEIJIOBOU MallrHbl, OTHOCUTCIIbHAA BJIAKHOCTHL BO3/]yXa, 3JI€KTpH‘-ICCKPII>i
3apsizi, CUJIa TOKA, AIEKTPUUECKOE HANIPsKEHUE, COIPOTUBIIEHUE IIPOBOJHUKA, YAEIBHOE
COTPOTHBIIEHUE BEIIECTBa, paboTa U MOIIHOCTD JEKTPUUECKOTO TOKA), MPU OMUCAHUU
IMMPpaBUJIbHO TPAKTOBATb (1)I/ISI/I‘~IGCKI/II\/’I CMBICJI UCIIOJIB3YCMBIX BCJIIMYHUH, 0003HauYEeHNsT U
CANHUIIBI (1)I/ISI/I‘ICCKI/IX BCJIMYHUH, HaXOJUTh (1)0pM}’J'II)I, CBA3BIBAIOIUC TAHHYIO
GU3MYECKYI0 BEIMYUHY C JAPYTUMH BEIHMYMHAMHU, CTPOUTH TpaduKu HM3yYECHHBIX
3aBUCHUMOCTEN (PU3NYECKUX BEITUUHH;

o XapaKTCPU30BaTh CBOMCTBa TECII, CI)I/ISI/I‘IeCKI/Ie ABJICHUSA W IPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOpUU CTPOCHUS
BEIIECTBa, MPUHIUI CYNEepPHO3ULUU Tojiell (Ha KaueCTBEHHOM YpPOBHE), 3aKOH
coxXpaHeHus 3apsia, 3akoH Oma mid yyacTka uenu, 3akoH J[xoyns—JIeHna, 3akoH
COXpaHEHHs] JHEPrHH, MPU OSTOM JaBaTh CJIOBECHYIO (OPMYIHPOBKY 3aKOHA U
3alUCHIBaTh €0 MaTEMAaTUYECKOE BBIPAKEHHUE;

e  O00BACHATH (PU3MUECKHE MPOILIECCHl M CBOWCTBAa TEl, B TOM 4YHCIE U B
KOHTEKCTE CUTyaluin IIPAaKTUKOOPUEHTUPOBAHHOT' O Xapakrepa: BBISBIIATD

IMPUYIUHHOCJIICACTBCHHBIC CBA3H, CTPOUTH 00bsCHEHHE M3 1-2 JOrMYecKUX IIaroB C



omopoit Ha 1—2 U3ydeHHBIX CBOMCTBA (PU3NUECKUX SIBICHHUH, (PU3HMUECKUX 3aKOHOB N
3aKOHOMEPHOCTEM;

e  pemarb pacu€THble 3adaud B 2—3 JEHCTBUSA, HUCHOJB3YS 3aKOHBI U
(dbopMyIIbl, CBSI3bIBAONINE (PU3HMUECKUE BEIMUMHBI: HA OCHOBE aHAJM3a yCIOBUS 3aa4n
3aMUChIBaTh KPAaTKOE YCJIOBUE, BBISBISTH HEIOCTATOK JAHHBIX JAJISl PELICHUS 3aJauH,
BbIOHMpATh 3aKOHBI U (GOPMYJIIbI, HEOOXOAUMBIE ISl €€ pellleHus, TPOBOAUTH PACUETHI U
CPaBHHBAThH IMOTYYCHHOE 3HAYCHHE (DU3MUECKON BEIIMUYUHBI C N3BECTHBIMH JAHHBIMU;

e  pacro3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXHO PEIIUTh NPHU MOMOIIU
($u3NYECKUX METO/OB, UCHOJb3Ysl ONMCAHUE MCCIEI0BAaHUS, BBIIEISATH NPOBEPIEMOE
IPEJII0JIOKEHNE, OLIEHUBATh IPABUWJIBHOCTh MOPSAKA IPOBEACHUS HCCIEA0BaHUSA,
JIeJIaTh BBIBO/IBI,

®  [POBOAUTH ONBITHI MO HAOMIOAEHUI0 (U3UYECKUX SBICHUU WU
bu3nYECKUX CBOMCTB Tel (KaMWUISIPHBIE SIBJICHHS, 3aBUCUMOCTD JIaBIICHUS BO3JyXa OT
ero o0bEma, TeMmIeparypbl, CKOPOCTH TpOIlecca OCTHIBAHUS U HArpeBaHHs IPU
U3JTy4EHHUH OT LIBETa U3JIy4arolel (II0IIIoMIaoIeil ) HOBEpXHOCTH, CKOPOCTh UCTIApEHUS
BOJIbI OT TEMIIEPaTyphl KUJIKOCTH U IJIOLIAAN €€ MOBEPXHOCTH, AJIEKTpU3aLus Tel U
B3aUMOJICHCTBUE 3JEKTPUUYECKUX 3apsA0B, B3aUMOJECUCTBUE IMOCTOSHHBIX MarHuTOB,
BU3YalIHM3alisl MATHUTHBIX MMOJIeH MOCTOSIHHBIX MarHUTOB, I€UCTBUS MarHUTHOTO TOJIS
Ha TPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHUTa, CBOMCTBA 3JIEKTPOABHUIATEIs
MOCTOSTHHOTO TOKa): (opMynupoBaTh TNpOBEpPsSEMbIE TMPEANOIOKEHU, COOUpaTh
YCTaHOBKY W3 TMPEAJIOKEHHOTO O0OpydOBaHMS, OMHCHIBAaTH XOJA OMNbITA U
dbopMynUpOBaTh BHIBOJIBI;

®  BBINOJHATH MPSMBIE H3MEPEHUS TEMIIEPATYPhI, OTHOCUTEIHLHOMN BIAXKHOCTH
BO3/lyXa, CHJIBI TOKa, HAMPSDKEHUS C HCIIOJIb30BAHUEM aHAaJOrOBBIX MTPHUOOPOB U
JMATYNKOB (DU3UYECKUX BEIUYHH, CPAaBHUBATh PE3YJIbTaThl H3MEPEHHH C YYETOM
3aJJaHHOM aOCOIOTHON MOTPENIHOCTH;

®  MPOBOJUTH HUCCIICTOBAHKIE 3aBUCUMOCTH OJHOU (PU3UYECKON BEITMUUHBI OT
JIPYrol C WCIOJB30BAHMEM TIPSMBIX HM3MEpPEHUU (3aBUCHUMOCTH COMPOTHUBICHUS
MPOBOJIHMKA OT €ro JJIMHBI, IUIOIIAAMd TOMNEPEYHOr0 CEYEHUsT M YAEIbHOIO
CONPOTHUBIICHUS BEIIECTBA MPOBOJHUKA, CUJIBI TOKA, UAYLIETO Yepe3 MPOBOJHHUK, OT
HANpsDKEHUST Ha MPOBOJHMKE, MCCIEIOBAHHME MOCIEA0BATEIBHOIO M MapaljieIbHOTO
COEIMHEHUI NPOBOJHUKOB): IJIAHUPOBATh HCCIIEOBaHHE, COOMpATh YCTAaHOBKY U

BBITOJIHATh M3MEPEHMS, CIEeAysl NMPeIIOKEHHOMY IUIaHy, (PUKCHpPOBATH pPE3yNbTaThl



MOJIy4E€HHOM 3aBUCUMOCTH B BUI€ TaOJIHI] U TpaUKOB, AeaTh BHIBOABI 110 pE3yJIbTaTaM
UCCIICIOBAHMS,

®  TPOBOIUTH KOCBEHHbIE HW3MEPEHHUs (PHU3MUECKUX BeIMYUH (yIenbHas
TEINIOEMKOCTh ~ BELIECTBA, COMPOTUBJICHHWE TIPOBOAHMKA, paboTa W MOIIHOCTb
ANIEKTPUYECKOTO TOKAa): IUIAHUPOBATh H3MEPEHUs, COOMpATh IKCHEPUMEHTAIbHYIO
YCTaHOBKY, CIIEAys MPEIJI0KEHHOM HHCTPYKLUHU, U BBIYUCIATH 3HAYCHUE BETUYHUHBI;

e  coOmOIAaTh MPaBUIa TEXHUKU OE30MACHOCTH MPHU paboTe ¢ 1adopaTOPHBIM
000opyI0BaHUEM;

®  XapakTepu30BaTh TNPUHIMIIEI JCUCTBUS H3YYEHHBIX NPUOOPOB W
TEXHUYECKUX YCTPOUCTB C OMOPOM Ha X OMHCAHUA (B TOM YHCIE: CUCTEMa OTOIICHUS
JIOMOB, TUTPOMETD, TIAPOBasi TYPOMHA, aMIIEPMETP, BOJIBTMETP, CYETUHUK IIEKTPHUECKON
DHEPTUH, DIIEKTPOOCBETHTEIbHBIE TPUOOPHI, HAarpeBaTeNbHBIC AIIEKTPOIPUOOPHI
(mpuMepbl), SIEKTPUYECKHE MPEJOXPAHUTENH, SIEKTPOMArHUT, 3JIEKTPOJBUTATEIh
MOCTOSSHHOTO TOKA), HWCIOJb3Yys 3HaHUA O CBONCTBaxX (U3HUECKUX SBJICHUNA U
HE0O0X0auMbIe (PU3NIECKUE 3aKOHOMEPHOCTH;

®  DPAaCmo3HaBaTh TIPOCThIE TEXHHYECKHE YCTPOMCTBA M HW3MEPHUTEIbHbIC
nprOOpHI MO CXeMaM M CXEMaTHYHBIM PUCYHKaM (KUIKOCTHBIA TEPMOMETp, TEPMOC,
MICUXPOMETP, TUTPOMETp, BUTATENb BHYTPEHHETO CTOPAHMS, JIEKTPOCKOI, PEOCTar),
COCTABJIATh CXEMBbI 3JEKTPUYECKUX IeNel ¢ MOoCIeI0BaTeIbHbIM U MHapajielbHbIM
COCJMHEHUEM  D3JEMEHTOB, pa3jinyas  YCIOBHbIE  OOO3HAa4EeHUs  HIIEMEHTOB
ANEKTPUYECKUX LIETIEH;

e [IPUBOAUTH TpUMEpHl  (HAXOAWUTh HMHPOpPMAIMIO O  IpUMEpax)
NPaKTUYECKOTO HMCIOIb30BaHUSI (DM3MYECKUX 3HAHUH B ITOBCETHEBHOW KHM3HH JIJIS
oOecrieyeHns 0€30maCHOCTH MpH OOpalleHHMH ¢ NpUOOpaMU U TEXHUYECKHMHU
YCTpPOHCTBaMHM, COXPaHEHHS 370POBbS U COOJIIOIEHHSI HOPM SKOJIOTHYECKOTO TTOBECHHUS
B OKpY’KarolIeH cpene;

®  OCYIIECTBISATH TOUCK WH(POpPMAuM (QHU3HMUECKOTO CONCpXKAHUA B
WHTepHeTe, Ha OCHOBE MMEIOIIMXCS 3HAHWUH W MYTEM CpaBHEHHsS JOMOJHUTEIHHBIX
MCTOYHUKOB BBICIISITh HH(DOPMAITHIO, KOTOPAst SIBIISIETCSI IPOTUBOPEYHBON MITH MOYKET
OBITh HEZIOCTOBEPHONA;

®  WCMOJIb30BaTh NPU BBIMOJHEHUH YYEOHBIX 33/JaHU HAYYHO-TIOMYJISAPHYIO
auTeparypy (usmueckoro coaepXaHHsA, CIPABOYHBIE MaTepHajbl, PECYpPChl CETH
WutepHer, Biaaerh NpuéMaMud KOHCHEKTHPOBAHUS TEKCTa, IpeoOpa3oBaHuUs

nH(pOpMaIUK U3 OHOM 3HAKOBOW CUCTEMBI B IPYTYIO;



e  Co3/aBaTb COOCTBEHHBIE NHMCHMEHHBIE U KpPAaTKUE YCTHBIE COOOILEHUS,
0000112 UHHOPMALMIO U3 HECKOJIBKUX UCTOYHUKOB (PU3MUECKOrO COAEPIKaHUs, B TOM
qrclie MyOJUYHO TPEACTABIATh PE3YIbTaThl MPOCKTHOH WM HCCIIEI0BATEIbCKON
ACATCIIBHOCTH, IIPU 3TOM I'PaMOTHO HUCIIOJIL30BATh I/I3y‘-I€HHBII71 MOHSITUHHBIN arrapar
Kypca (pU3MKH, CONPOBOXKIATh BHICTYIICHHE IIPE3EHTAL[EH;

® [pU BBINOJHEHUH Y4YEOHBIX IPOEKTOB M MCCIEJOBAHUN (PU3NUECKUX
IPOLIECCOB PaCHpeAesaTh 00A3aHHOCTU B IPYIMIE B COOTBETCTBUM C IOCTaBIEHHBIMU
3ajjayaMM, CJIEJUTh 3a BBHIIOJIHEHUEM IIJJaHa JEWCTBUH M KOPPEKTUPOBaTh €ro,
aZICKBAaTHO OILICHHUBATh COOCTBEHHBIH BKJIad B ACATCIBbHOCTL T'PYIIIIbI, BBICTPpAWBATDH
KOMMYHUKATHBHOC B3211/IMOI[€I>1CTBI/IG, IMPOABJIAA TOTOBHOCTD pa3pCliaTh KOH(i)JII/IKTBI.

K koH1y oOyueHus B 9 Kiacce npeaMeTHbIE pPe3ylbTaThl HA 0a30BOM YPOBHE JOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTb Y OOYUAIOIIMXCS YMEHU:

o HUCIIOJIB30BAaTh IIOHATHA: cucremMma OTC‘-IéTa, MarcpualibHad  TOYKa,
TPAaeKTOpUs, OTHOCUTEIBHOCTb MEXaHUYECKOro IBMKeHUs, aedopmanus (ympyras,
IUIACTHYECKas), TPEHUE, LEHTPOCTPEMUTEIIBHOE YCKOPEHHE, HEBECOMOCTh U
neperpy3ku, HEHTP TAKECTH, AOCOITIOTHO TBEPOE TEIIO, LIEHTP TSKECTU TBEPIOrO TEIIA,
paBHOBECHE, MEXaHHUYeCKHe KoieOaHHs M BOJHBI, 3BYK, MH(pa3ByK MU YIbTPa3BYK,
AJIEKTPOMAarHUTHBIE BOJIHBI, IIKaja 3JEKTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTb U
JAIIbHO30PKOCTh, CIIEKTPhl HCIyCKaHWs W TOIJIONIeHMs, anbda, Oera- M ramma-
N3ITYyUYCHUSA, U30TOIIbI, AACpHAA SHCPICTHUKA,

®  pa3nuyaTh sBJIEHHUS (PaBHOMEPHOE W HEPAaBHOMEPHOE MNPSMOJIMHENWHOE
JBUKEHHE, PAaBHOYCKOPEHHOE MPSIMOJUHEHHOE JBUKEHHE, CBOOOJHOE MaJieHuE Tel,
pPaBHOMEPHOE IBUYKEHUE IO OKPYKHOCTH, B3aUMOJIEHCTBUE TEJ, PEAKTUBHOE JBUKECHHUE,
KoyiebaTenbHOe JBI)KEHHE (3aTyXalollMe W BBIHYXJEHHBbIE KoJeOaHUs), PE30HAHC,
BOJIHOBOE JBIDKEHHE, OTpaX€HHE 3BYKa, MPSMOJIMHEWHOE pPAaclIpOCTpaHEHUE,
OTpa’K€HHE U MPEJIOMIIEHUE CBETA, IIOJTHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3IOKEHHE
0ermoro cBera B CHEKTP M CIIOKEHHE CIEKTPaJbHBIX I[BETOB, IUCIIEPCHUS CBETa,
€CTEeCTBEHHAs PaHO0aKTUBHOCTh, BOSHUKHOBEHHE JINHEHYATOr0 CIIEKTPa U3IIy4eHHs ) TI0
OIMMCAHUIO UX XaPaAKTCPHBIX CBOWCTB M Ha OCHOBE OIBITOB, JEMOHCTPUPYIOIINX JaHHOC
buznyecKoe sIBICHUE;

®  DPAacCHo3HaBaTh MpPOSBICHUWE U3YYCHHBIX (PU3MYECKHX  SBICHUUA B
OKpY’KalolleM MUpE (B TOM 4KCiIe (PU3NUECKUE SBICHUS B IPUPOJIE: IPUIIUBBI U OTIIUBBI,
JBHXXCHUC IIJIaHCT Conneunon CHUCTCMbI, PCAKTUBHOC JABUKCHHUC KUBBIX OPraHU3MOB,

BOCIIPUATUC 3BYKOB JKUBOTHBIMHU, 3CMJICTPSACCHUC, ceiicMuueckue BOJIHBI, HYHaAMH, 3XO,



[[BETa TeJl, ONTUYECKHE SIBJICHUS B MpPHUpOJE, OMOIOrMYecKoe AeWCTBHE BUIMMOTO,
yIBTPapUOIECTOBOIO M PEHTTEHOBCKOTO H3JIYYCHUH, €CTECTBEHHBIM DPaTUOAKTHBHBIN
($OH, KOCMHYECKHE JIy4d, pPaJMOAKTUBHOE W3IIyY€HHE TNPUPOAHBIX MHUHEPAIOB,
NeiiCTBUE paiMOaKTUBHBIX M3IYyYEHHUI HAa OPraHU3M 4ejoBeKa), IPU 3TOM MEPEBOIUTH
MPAKTHUYECKYIO 33/1auyy B Y4eOHYIO, BBIIEISATH CYLIECTBEHHbIE CBOMCTBA (IIPU3HAKHU)
(bu3nUeCKuX SBICHUIA;

®  ONHKCHIBATh M3yYCHHBIC CBOIMCTBA TNl M (PM3UUYECKUE SBICHUS, HCIIOIb3YS
¢u3nveckre BENUYMHBI (CPEIHSST M1 MTHOBEHHAs! CKOPOCTh TeJla MPU HEPaBHOMEPHOM
JBWKEHUH, YCKOPEHHE, MEPEMEIECHUE, MyTh, YIIoBas CKOPOCTb, CHUJIa TPEHUS, CUia
VIPYTOCTH, CHJIA TSDKECTH, YCKOPEHUE CBOOOTHOTO MaJCHUs, BEC Tela, UMIYJIbC Tea,
UMIYJIbC CHJIBI, MEXaHUWYECKasi padoTa U MOIIHOCTb, MOTEHIMAJIbHAS SHEPrusl Teia,
IIOJAHATOrO HAJl MOBEPXHOCTBIO 3€MJIM, IIOTCHIMAJIbHAS JHEPIUs CKATOM IPYKUHBI,
KMHETUYecKas SHeprus, MOoJHasl MeXaHU4ecKast SHEpTrusl, IEPUOJ] U YacToTa KoJeOaHui,
JUIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTAa TOHA, CKOPOCTh CBETa, I0Ka3aTelb
MPEOMIICHUSI CpeNbl), MPU OMHCAHUW TPABUIBHO TPAKTOBATh (PU3WYECKUI CMBICIT
WCIIOJIH3YEMBIX BEJIMYHMH, 0003HAUYCHUSI U €AUHUIBI (DU3NUECKUX BEIMYMH, HAXOJIUTh
(dbopMyIibl, CBSI3bIBAIOIINE JAaHHYIO (PU3MYECKYIO BEIUYHMHY C JPYTUMHU BEIMYHMHAMU,
CTPOUTH TpadUKU U3YUYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIHUMH;

®  XapaKTepu3OBaTh CBOWCTBA Ted, (UIUYECKUE SBICHUS M TPOIECCHI,
WCIIONIb3Ysl 3aKOH COXPAHEHMS DJHEPrUHU, 3aKOH BCEMHUPHOIO TATOTEHMS, INPUHLIMI
CYNEPIIO3UIMN CUJI, IPUHIUI OTHOCHUTENbHOCTH ['aymmnes, 3akoHbl HpIOTOHA, 3aKOH
COXPaHEHHUs UMITYJIbCA, 3AKOHBI OTPAYKEHUS U IPEJIOMIICHHS CBETA, 3aKOHBI COXPAaHEHUS
3apsA0BOTO M MACCOBOTO YHCEI IIPH AIEPHBIX PEAKUUAX, [IPU ITOM JaBATh CIOBECHYIO
(bOopMyITHUPOBKY 3aKOHA U 3aIllMCHIBATH €M0 MATEMATHUYECKOE BBIPAKECHHUE;

e  00BSCHATH (PU3MUECKHE IMPOIECCHl M CBOMCTBAa Tel, B TOM 4YHCIE U B
KOHTEKCTE CUTyalUUid MPAKTUKOOPUEHTUPOBAHHOIO XAPAKTEpA: BBISABIATH NPUUYUHHO-
CJICICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHNE U3 2—3 JIOTUYECKHX IIIaroB ¢ OMOPOM Ha 2—
3 u3y4YeHHBIX CBOWCTBa (U3MYECKUX SBIEHUM, (QU3NYECKUX 3aKOHOB HJIU
3aKOHOMEPHOCTEN;

e  pemarh pacu€THBIC 33]]a41 (OMUPAIOIINECS Ha CHCTEMY U3 2—3 ypaBHEHHI),
UCTIONB3YS 3aKOHBI U (OPMYIBI, CBS3BIBAIONINE (HU3MUECKHE BEIWYMHBL HA OCHOBE
aHaJln3a YCJIOBHS 3aJa4M 3alMChIBATh KPATKOE YCIIOBHE, BBISABIATH HEOCTAIOIINE WIIU

M30BITOYHBIE JaHHBIC, BHIOMPATh 3aKOHBI U (POPMYIIBI, HEOOXOAUMBIC ISl PEIICHUS,



NPOBOJIUTh PACYEThl W  OICHWBATh PEATUCTUYHOCTh TOJYYCHHOTO 3HAYCHUS
(U3HYECKON BETMINHBL;

®  pacmo3HaBaTh NPOOJEMBbI, KOTOPBHIE MOXKHO PpEIIUTh TPU TOMOIIH
(U3NUIECKUX METOJIOB, MCIIOJIb3Ysl ONMMCAHUE HMCCIECIOBAHUS, BBLACIATH MPOBEPIEMOE
NPE/IOI0KECHNE, OICHUBATh IPABWIBHOCTh TIOPSIKA MPOBEACHUS HCCICIOBAHUS,
JIeNIaTh BBIBOJIBI, HHTEPIIPETUPOBATH PE3YIbTaThl HAOIOICHHUI U OIBITOB;

®  [POBOJUTH ONBITHI IO HAONIONCHUI0 (U3HUYECKUX SBICHUW WU
(GU3NIeCKUX CBOWCTB Ten (M3ydeHHE BTOPOTO 3akoHa HBIOTOHA, 3aKOHA COXpPaHEHHUSI
SHEPTUH, 3aBUCUMOCTH TIepHo/Ia KOJIeOaHUH NPYKWHHOTO MasiTHUKAa OT Macchl Irpy3a u
KECTKOCTH TPYXKHHBI ¥ HE3aBUCHMOCTh OT AaMIUIATYIbl MaJblX KOJCOAHMIA,
NPSMOJIMHEHHOE paclpOCTpaHEHHE CBETa, pa3JIoKeHUEe Oeoro cBera B CIEKTP,
U3y4EHHE CBONCTB M300paKCHHUS B TNIOCKOM 3€pKaJie U CBOMCTB M300paKeHUs IIpeIMeTa
B coOMparomieit TuH3e, HAOJIF0ICHUE CIUIONTHBIX U JIMHEHYATHIX CIICKTPOB HU3ITyUCHUs):
CaMOCTOSITEJIbHO COOMpaTh YCTAaHOBKY U3 H30BITOYHOrO Habopa 000pyaOBaHUS,
OIKCHIBATH XOJI OTIBITA U €T0 PE3YJIbTaThl, POPMYIHPOBATH BHIBOJIBI,

®  MPOBOJIUTH MPHU HEOOXOIUMOCTHU CEPUI0 MPSIMBIX M3MEPEHUi, Oompeaensis
CpelHee 3HaueHHe Hu3MepseMol BeNWYMHBI ((POKYCHOE paccTosiHHE coOuparoleit
JH3bI), 000CHOBBIBATh BBIOOP crioco0a u3MepeHus (U3MEepUTEIbHOro Mprbdopa);

®  TPOBOOUTH HCCIEJOBAaHWE 3aBUCHMOCTEH (DM3MYECKMX BEIHYHH C
UCTIONIb30BAaHUEM TMPSMBIX HM3MEPEHMH (3aBUCUMOCTh TMYTH OT BpPEMEHU TpHu
PaBHOYCKOPEHHOM JBMIKEHHWH 0€3 HayaJlbHOM CKOPOCTH, TMepuoda KoJjeOaHui
MaTeMaTHYECKOTO0 MasiTHUKA OT JJIMHBI HUTH, 3aBUCIMOCTH YyTJIa OTPaXCHHS CBETa OT
yIiia MajeHus ¥ yriia MPeJIOMJICHHS OT yIia MaJieHus): IJIAHUPOBaTh MCCIIEOBaHUE,
CaMOCTOSITENILHO COOMpaTh yCTAHOBKY, (UKCHUPOBATh pPE3YyJbTAThl IOJYYCHHOM
3aBHCHUMOCTH (DM3MYCCKHUX BEIUYHH B BHJIC TAOJMIl U TPadUKOB, JEJIATh BBIBOIBI 11O
pe3ysbTaTaM HCCIIEeIOBAHUS;

®  MPOBOIUTH KOCBEHHBIE M3MEpPEHHUs] (PU3UUYECKUX BEIMYUH (CpemHss
CKOpOCTh M YCKOPEHHE TeJla TPH paBHOYCKOPEHHOM JBIKEHUH, YCKOPEHHE CBOOOTHOTO
najeHust, KECTKOCTh MPYKUHBI, KOXD(OUIIMEHT TPEHHsI CKOJBKEHUS, MeXaHWdecKas
paboTa U MOITHOCTh, YACTOTa M MEPHOJ KOoJIeOaHW MAaTEMAaTUYECKOTO U MPYKHHHOTO
MasTHUKOB, ONTHYECKass Cuja COOMparomed JIMH3bI, pPaTuOaKTHBHBIN (HOH):
IUTAHUPOBATh M3MEPEHUs, COOMPATh IKCIEPUMEHTAIBHYIO YCTAaHOBKY W BBINOJHATH

HU3MCPCHUA, CIICAYA HpGI[JIO)KGHHOfI HWHCTPYKIUH, BBIYUCIIATL 3HAYCHHUC BCIWMYHUHBI U



AQHAIM3UPOBATh TOJyYEHHBIE pe3ylbTaThl € Y4YETOM 3aJaHHOW MOTPEHIHOCTH
U3MEPEHU;

e  coOuonaTh mpaBWiia TEXHUKU 0€30MaCHOCTH IMpH paboTe ¢ 1a00paTopHBIM
000pyI0BaHUEM;

e  pa3nuyaTh OCHOBHBIE MPHU3HAKA M3YUYEHHBIX (U3MUYECKUX MOJeIeH:
MaTepuaibHas TOYKa, aOCONIOTHO TBEPIOE TENIO, TOYEYHBIH HCTOYHHWK CBETa, Jyd,
TOHKAsl JINH34, IUIaHEeTapHasi MOJeJIb aTOMa, HyKJIOHHAsl MOJIeJIb aTOMHOTIO Spa;

®  XapaKkTepu3OBaTh NPUHLHUIBI JEHCTBUS HM3YYEHHBIX MNPUOOPOB U
TEXHUUYECKUX YCTPOICTB C OMOPOIi HA MX OMUCAHUS (B TOM YHUCIIE: CIIUIOMETD, JaTYUKH
MOJIO’KEHUS, PACCTOSIHUSI U YCKOPEHHUSI, paKeTa, 9X0JI0T, OYKH, IEPUCKO, (hoToammnapar,
ONTUYECKHE CBETOBOJBI, CIEKTPOCKOI, I03MMETp, Kamepa BuibcoHa), MCHONB3ys
3HaHUST O CBOMCTBAaX (PU3MYECKUX SBICHWA © HEOOXOAWMBIE (U3HYECKHE
3aKOHOMEPHOCTH;

®  ICIIOJI30BATh CXEMbl U CXEMAaTUYHbIC PUCYHKU M3YYEHHBIX TEXHHUYECKUX
YCTPOMCTB, U3MEPUTENBHBIX MPUOOPOB U TEXHOJIOTMUYECKUX MPOIIECCOB MPHU PEIICHUH
y4eOHO-TIPaKTUUECKUX 3a/1a4, ONTHUYECKHE CXEMbl Ul MOCTPOEHUs M300pakeHUil B
TUTOCKOM 3€pKaJie ¥ COOMparoIe JHH3e;

®  [PUBOAUTH TpUMEpPHl  (HAXOAWUTh HMHPOpPMAIMIO O  IpUMEpax)
NPaKTUYECKOTO HWCIOIh30BaHUS (DM3WYECKUX 3HAHUN B ITOBCETHEBHOM KH3HH JIJIS
oOecrieyeHus 0e30macCHOCTH MpH OOpalleHHMH ¢ TNpUOOpaMH U TEXHUYECKHMHU
YCTPOMCTBaMHM, COXPaHEHHs 370POBbs U COOJIIOIEHHSI HOPM SKOJIOTHYECKOTO TIOBECHHUS
B OKPY’KaIOIEeH Cpeae;

®  OCYIIECTBISATH TOUCK WH(POpPMAuM (QHU3HMUECKOTO CONCpXKAHUA B
WHTepHeTe, caMOCTOATENbHO (OpMYyTUpPYsl TOWCKOBBIA 3ampoc, HAXOMUTh IIYTH
OTIpeNIeNIeHUs] JTOCTOBEPHOCTH TIOJTY4YeHHOW WH(GOpMAIlM Ha OCHOBE HMMEIOIIHXCS
3HAaHUU U JONOJHUTEIbHBIX HCTOUHUKOB,;

®  WCMOJIBb30BaTh NPU BBIMOJHEHUH YYEOHBIX 3a/JaHUIl HAy4YHO-TIOMYJISIPHYIO
auTeparypy (usnueckoro cojepxkaHHs, CHPABOYHBbIE MaTepHajbl, PECYpChl CETH
WutepHer, Biaaerh NpuUéMaMud KOHCIEKTHPOBAHUS TEKCTa, IpeoOpa3oBaHus
nH(pOpMaIUK U3 OHOM 3HAKOBOW CUCTEMBI B IPYTYIO;

e  co3gaBaTh COOCTBEHHBIE NMHCbMEHHBIE M YCTHBIE COOOUICHMS Ha OCHOBE
nH(pOpMaNMi W3 HECKOJbKHUX HCTOYHUKOB (DU3UYECKOTO COJEpKaHUs, MyOITMIHO
MPEJICTaBIISATh PE3yJAbTaThl MPOEKTHON WM MCCIEN0BATENbCKONW AESITeNbHOCTH, MpU

9TOM I'PaMOTHO HCIIOJIb30BAaTh U3YYCHHBIM MOHATUNHBIN alapaT U3y4aeMoro paszeia



GU3MKM U COMPOBOXKAATh BBICTYIUICHHE Ipe3eHTalue ¢ y4éToM O0cOoOeHHOCTEH

ayJAUTOPUHU CBEPCTHHUKOB.



TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Konrpoabnsie IIpakrHyeckue
n/n MPOrpaMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Pa3znes 1. ®usuka u eé poJib B IO3HAHUM OKPYKAOIIEr0 MUPa
11 ®dusnka - HayKa O PUPOJIC 2 buomiorexa LIOK
' K PHpOA https://m.edsoo0.ru/7f416194
bubmuoreka [{OK
1.2 o 2 1
FSHACCKHC BEIAMHBL https://m.edso00.ru/7f416194
1.3 EcrecTBeHHOHAYYHBII METO/I ITO3HAHUS 2 1 bubmmorexa LIOK
' I A https://m.edsoo.ru/7f416194
Wroro mo pazneny 6
Paspea 2. IlepBoHayaibHbIe CBeACHNS 0 CTPOCHUH BelleCTBA
bubmmoteka IIOK
2.1 C 1
TPOCHIE Betectsa https://m.edsoo0.ru/7f416194
29 JIBU>KeHUE U B3aUMOJICHCTBUE YAaCTHII 2 1 bubnuoreka [{OK
' BEIIECTBA https://m.edsoo.ru/7f416194
bu6 OK
2.3 ArperatHbie COCTOSIHUSI BEIIECTBA 2 hgpi?;;g%;iil (U/7FA16194
Hroro no paszneny 5
Pa3nen 3. /IBu:xeHMe u B3auMo/ieiicTBUE TeJl
b K
3.1 MexaHu4ecKkoe IBUKEHUE 3 nommorexa O

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

bubnunorexa LIOK

2 )41 4
3 HOpLIHA, Macea, HAoTHOCTD https://m.edsoo.ru/7f416194
bubnunoreka LIOK
. .B 14
33 Crna. Bugst cut https://m.edsoo.ru/7f416194
Hroro no pazaeny 21
Paznen 4. /laBiieHue TBEPABIX TeJl, dKUAKOCTEH U Ta30B
41 Hasnenue. [lepenaya nqaBnenus TBEPALIMU 3 bub6nmoreka [IOK
' TeJaMHU, JKUIKOCTIMU U Ta3aMu https://m.edsoo.ru/7f416194
4.2 JaBnenue KuIKOCTH 5 brbmmorexa LIOK
' A https://m.edsoo0.ru/7f416194
bubnuoreka [IOK
4.3 ATmoceproe asrenne 6 https://m.edsoo.ru/7f416194
44 JleicTBUE KUAKOCTH U raza Ha 7 bubnuoreka [{OK
' HOrpy)EHHOE B HUX TEJIO0 https://m.edsoo0.ru/7f416194
Uroro no pazaeny 21
Pa3nea 5. PaGora n MoIHOCTD. JHEprus
bubnmorexa LIOK
1 P
> 400Ta  MOLIHOCTE 3 https://m.edsoo0.ru/7f416194
5.2 IIpocTele MEXAaHU3MBI 5 bubmorexa HOK
' POCTRIC ME 3 https://m.edsoo.ru/7f416194
bubmmoteka IIOK
. M 4
53 CXAHHACCKAd SHEPTIA https://m.edsoo0.ru/7f416194
Hroro no paszneny 12
PesepBHOe Bpems 3



https://m.edsoo.ru/7f416194
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OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME
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8 KVIACC

KosunyecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM (undposbie)
Ne i/l Konrpoubusie IlpakTuueckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. TensioBuIe ABJIeHUSA
bubmuoreka [JOK
11 i 7
CTpoetiite i CBOCTBa bellleCTBa https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21 1 5
CIVIOBLIE HPOLECCht https://m.edsoo.ru/7f4181ce
Wroro mo pazneny 28
Pa3znen 2. DiiekTpuyecknue 1 MAarHUTHBIE SIBJIEHUS
21 DNIeKTpUUECKHE 3apsiabl. 3apsKeHHbBIC 7 1 bubnuorexa [JOK
' TeJla ¥ UX B3aMMOJIEHCTBHIE https://m.edsoo.ru/7f4181ce
bu6 OK
2.2 [TocTOsIHHBIN 27EKTpUUYECKUN TOK 20 2 7 hgpsj,l:l;ll(r);.egii.ru 17f4181ce
bu6nmoreka [JOK
2.3 M 6 1 1.5
ATHITHRIC ABICHIA https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.4 4
UICKTPOMATHHTHAS HHY KL https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 68 4 145

[TPOTPAMME
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9 KJIACC

KosunyecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM nudpoBbIe
Ne i/l P Konrpoubusie IlpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Paznen 1. Mexannueckue siBJCHHUS
11 MexaHH4YeCKOe ABUKEHUE U CIIOCOOBI €ro 10 1 bubmuoreka [JOK
' OITHCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B 5 20 1 3
SAMMOACHCTBHE TeT https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
13 3 10 3
AKOHET COXpAHCHITt https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 40
Paznen 2. Mexann4yeckue KoJjed0aHusi M BOJTHbI
bu6nmoreka [JOK
2.1 M 0 7 3
CATITCCIIE KOTChaHIA https://m.edsoo.ru/7f41a4a6
bu6nmoreka [JOK
2.2 M .3 8 1 3
CRAMIACCINC BOTHHL. IBYK https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 15
Pa3nen 3. DjieKTpoMarHuTHoE MoJie U 3JIeKTPOMATHUTHBIE BOJIHBI
31 DJIEKTPOMArHuTHOE MOJE U 5 9 bubnuorexa [JOK
' 3JIEKTPOMATHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 6

Pa3gen 4. CBeToBbIE AIBJIEHUSA



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 3aKOoHBI pacpOCTPAaHEHHUS CBETA 6 2 Bu6mnorexa LIOK
' pactipoctp https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4.2
JIMH3BI ¥ ONTUYECKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 https://m.edsoo.ru/7f41ada6
Hroro no pazaeny 15
Pa3pen 5. KBanToBbIe IBJICHUSA
bu6mmoreka [IOK
| nu 4 1
5 CIyCKAHWE U TIOTJIONICHUE CBETa aTOMOM https://m.edsoo.ru/7f41a4a6
5.2 CTpoeHue aTOMHOTO siapa 6 1 bubmmorexa LIOK
' P P https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 A 7 1
FICPHBIC peakiiit https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. IloBTopuTtebHO-00001aI0IIM i MOYJIb
6.1 [ToBTOpenue n 0600IIEHHE COlEPIKAHUS 9 ) bubnuoreka [IOK
' Kypca Gpu3uku 3a 7-9 Kiacc https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 9
OBUIEE KOJIMYECTBO YACOB I10 102 97

I[MTPOT'PAMME
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IHOYPOYHOE IINTAHUPOBAHHUE
7 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTH4eckue
padoThI

JlaTa
U3y4eHus:

JIeKTPOHHBbIE HU(POBHIE
oOpa3oBaTe/ibHbIE

pecypchbl

®dusrka — HayKa O PUPOJE.
SIBnenns npuponsl. dusnyeckue
SBJICHUS

MeXaHI/I‘leCKI/Ie, TCIIIIOBBIC,
QJICKTPUUYCCKUC, MAI'HUTHBIC,
CBCTOBBIC, 3BYKOBLIC SABJICHUA

dusznyeckre BEIUYUHBI U UX
HU3MCPCHHUC

VYpok-uccnenosanue "M3mepenne
TEeMIEPATypbl IPU OMOIIH
KUJKOCTHOTO TEPMOMETpA U
JaTYNKA TEMIEPATYPhI"

Kax ¢uzuka u gpyrue
€CTECTBEHHBIC HAYKN N3Yy4aroT
npuponay. EcrecTBeHHOHAyUYHBIN
MeTOoJ no3HaHus. Onucanue
(bu3nUecKUX SIBICHUH ¢ TOMOLIbIO
Mozeen

bu6mmoteka IIOK
https://m.edsoo.ru/ff09f72a

VYpok-uccnenosanue "lIIposepka
TUIIOTE3bI: JAJBHOCTH ITOJIETA
IIapUKa, IyIIEHHOIO
TOPU30HTANIBHO, TEM OOJIbIIE, YeM
Oosble BHICOTA ITycKa"



https://m.edsoo.ru/ff09f72a

Crpoenue BemiectBa. OMbITHI,

7 JIOKA3bIBAIOIINE TUCKPETHOE bubmorexa LIOK
https://m.edsoo.ru/ff09fe0a
CTPOEHHE BEIIECTBA
8 JIBr>KeHHE YacTHIl BEIIECTBA bubmmorexa LIOK
https://m.edsoo.ru/ff0a013e
VYpoxk-uccnenopanue «OMbIThI 1O
9 HaO0JII0ICHUIO TEILJIOBOTO
pacuIMpeHus ra3oB»
10 ArperaTHble COCTOSIHUS BEIIECTBA
B3anmMocBs3bp MeX1y CBOMCTBaMU
BEIIIECTB B PA3HBIX arperaTHbIX
11 COCTOSIHUSIX I X bubnnorexa [IOK
ATOMHOMOJICKYJISIPHBIM https://m.edsoo.ru/ff0a0378
crpoerreM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUI BOJIbI
MexanndecKkoe IBHKCHHE.
12 PaBHomepHOe I/III[{epaBHOMepHOG bubmmorexa LIOK
https://m.edsoo.ru/ff0a05c6
JIBIDKCHUE
bu6mmoteka IIOK
13 CKopocTs. EAUHHLL CKOPOCTH https://m.edsoo.ru/ff0a079c
14 Pacuer nytu u BpeMeHU IBUKEHUS Bubmmorexa HOK
https://m.edsoo.ru/ff0a0ae4
WNuepuus. 3akoH HHEPIHH.
15 BzaumopeicTBue Ten Kak npuYMHa bubnunoreka LIOK

HU3MCHCHUSA CKOPOCTHU IBUKCHUA
TCI

https://m.edsoo.ru/ff0a0c10



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

IInotHocTh BemectBa. Pacuer

16 Macchl 1 00beMa TeJjia 1o €ro bubmmorexa LIOK
https://m.edsoo.ru/ff0a0fee
IIJIOTHOCTHU
JlaboparopHas pabota
17 «OnpeneneHue WIOTHOCTU
TBEPIOrO TEJIA»
18 Penrenue 3amad mo reme bub6nmoreka [IOK
"TtoTHOCTD BeriecTBa" https://m.edsoo.ru/ff0al23c
Cwita KaK XapakTepHUCTHKA
19 B3auMoaercTBuA Teil. Cuita
ynpyroctu. 3akoH ['yka
JlaGopaTtopnast pabora «3yuenue
20 3aBUCHUMOCTH PACTSKCHHS
(medopmariun) NpyKUHBI OT
IPHIIOKEHHOM CHIIBDY
21 SIBnenwme Tarorenus. Cuiia
TSDKECTH
CBsI3b MEXTY CHIION TSXKECTH U
22 Maccoit Tenngec Tena. Permenue bubamorexa LIOK
https://m.edsoo.ru/ff0al778
3aga4 o teMme "Cuia tsoxecta”
Cuna TSKeCTH Ha 150,
23 IJIaHEeTaX. @HBHqiife bubmorexa LIOK
https://m.edsoo.ru/ff0a1502
XapaKTePUCTUKU TUIaHET
24 W3mepenue cun. Jlunamomerp Bubmmorexa HOK
https://m.edsoo.ru/ff0al8cc
25 Bec tena. HeBecomocTh bubnuorexa LOK

https://m.edsoo.ru/ff0al778



https://m.edsoo.ru/ff0a0fee
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

26

CrnosxxeHue AByX Cuil,
HaIpaBJICHHBIX 1O OJHON MPSIMOK.
PaBHOpelicTBYIOIIASA CHIT

bubnunorexa LIOK
https://m.edsoo.ru/ff0ala70

27

28

29

30

Pemenue 3agau no reme
"PaBHonelicTBytomast cui"

TpeHue CKOJIbKEHUS U TPEHHE
nokosi. TpeHue B mpupoe u
TEXHUKE

JlaboparopHas pabota «3yuenue
3aBUCHUMOCTH CHJIBI TPEHUS
CKOJIbJKEHUS OT CUJIBI aBIICHUS U
XapakTepa COMPHUKACAIOIINXCS
ITOBEPXHOCTEMN

Pemenue 3a1au Ha onpenencHue
PaBHOACHCTBYIOLIEH CUIIbI

bu6nmoreka [IOK
https://m.edsoo.ru/ff0alb9c

bubmuoreka [{OK
https://m.edsoo.ru/ff0alcc8

31

Pemenne 3amau mo remaM: «Bec
tenay, «['paduueckoe
nu3o0paxenue cuiy, «CHITbI,
«PaBHOIEUCTBYIOIIAs CUID)

bubmmoteka IIOK
https://m.edsoo.ru/ff0alde0

32

KonTposabHas pabora o Temam:
«MexaHndecKoe IBIKEHIE,
«Macca, IIIOTHOCTEY, «Bec Temay,
«I'paduueckoe nzobpaxkeHue
cuny, «Cuian»

33

Jasnenue. CriocoObl yMEHbILIEHUS
N YBCIIMYCHUA OaBJICHUA

but6mmoreka [IOK
https://m.edsoo.ru/ff0a20a6



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

JlaBrenue ra3a. 3aBUCUMOCTD

bubnunorexa LIOK

34 AABIICHNA Ta33 O 00LEMa, https://m.edsoo.ru/ff0a2376
TEeMITepaTypbl
Ilepenaua maBieHus TBEPABIMU
35 Tenilen )KIfI[I[KOCTSIMI/I u Ir)eI1[3aM1/1. bubmorexa HOK
’ https://m.edsoo.ru/ff0a25b0
3akon [lackans
aBJICHUEC B KUJKOCTH U Ta3e
36 beBElHHOC I[CﬁfTBPIGM CHIIBI ’ bubmorexa HOK
https://m.edsoo.ru/ff0a2718
TSDKECTH
Pemenue 3agau mo reme
37 «JlaBaeHue E)KI/II[KOCTI/I U rase. bubmmorexa [IOK
https://m.edsoo.ru/ff0a2826
3akon Ilackamsay»
38 CooOmraronuecs cocysl bubmmorexa [IOK
https://m.edsoo.ru/ff0a2970
39 IMuppaBiawaeckuii mpece brbmmorexa LIOK
https://m.edsoo.ru/ff0a3136
40 Manomertpsl. IlopiineBoi
JKHJIKOCTHBIH HAcoc
AtMmocdepa 3eminu. [Ipuunnsl
CYIIIECTBOBaHUS BO3 HOU
41 0}6/I(J)lnoq1<1/1 3emin. 3aI:3y;zHMOCTL bubmmorexa LIOK
https://m.edsoo.ru/ff0a2b5a
aTMoc(hepHOro MaBiIeHUS OT
BBICOTHI HaJl YPOBHEM MOPS
42 Bec Bo3nyxa. AtmochepHoe bubmuorexa [IOK
JaBJICHUE https://m.edsoo.ru/ff0a2b5a
43 W3mepenune atMmochepHoro bu6muoreka [JOK

nasienust. OneiT Toppuuenin

https://m.edsoo.ru/ff0a2da8



https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8

3aBUCUMOCTB aTMOC(EpHOTO

44 aBJICHUS OT BBICOTHI HaJI YPOBHEM bubmmorexa LIOK
A AP https://m.edsoo.ru/ff0a2fc4
Mopst
Bapomerp-anepoun. AtmochepHoe bubmmoreka [JOK
45
JIABJICHUE HA Pa3IMYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
46 Penrenue 3amad mo teme
"AtMochepHoe naBieHue"
| Ry
by ' https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlaGopaTtopHnast pabora
«OrnpeseneHue BbITAIKUBAOLIEH Bbu6moreka [JOK
48 . .
CHJIBI, ICHCTBYIOIIEH Ha TEJIO, https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B KHUIKOCTh)»
JlaGopaTopHas paboTa 1o Teme
{4
o | S memaomses
g 5 https://m.edsoo.ru/ff0a3514
MOTPYKEHHON B )KHUJIKOCTh YaCTH
Tena»
bu6mmoteka IIOK
50 IT
flaparie Ten https://m.edsoo.ru/ff0a3a96
JlaGoparopHas paboTa
"KoHcTpynpoBaHue apeomerpa
o1 VI KOHCTPYHUPOBAHUE JIOJKH U
OTpeieNieHne €€
rpy30MOABEMHOCTH "
50 Pemienne 3amad mo Temam: bu6nunorexa LIOK

«IInaBanue cynos.

https://m.edsoo.ru/ff0a3654



https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
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

BosayxomnaBanue», «/laBienue
TBEP/ABIX TEJN, KUAKOCTEH U ra30B»

53

54

Mexannueckas pabota

MomgocTts. EquHUIBEI MOIITHOCTH

bubnunoreka LIOK
https://m.edsoo.ru/ff0a3f82

bub6nmmoreka [IOK
https://m.edsoo.ru/ff0a3f82

55

VYpoxk-uccnenoranue "Pacuér
MOIITHOCTH, Pa3BHUBAEMOU MpH
noabéMe 1o Jjectuune"

56

57

58

59

60

[IpocTsie MexaHu3mel. Peryar.
PaBHOBeCue cuit Ha ppryare

KonTponbhas pabota no Teme
«/laBnenue TBEpABIX TeN,
KUJKOCTEH U Ta30By /
Bcepoccuiickas npoBepoyHas
pabora

PesepBHblit ypok. Pabora ¢
TEeKCTaMu 110 TeMe «JlaBieHne
TBEPABIX TN, KUAKOCTEN U Ta30B»
/ Beepoccuiickas mpoBepoyHas
paborta

Pbruaru B TexHUKe, OBITY U
npupoze. JlaboparopHas pabora
«HccnenoBanue ycioBHil
paBHOBECHS phIyara

Pemenue 3amau 1o reme «Y CIIOBUSA
PaBHOBECHS pblyara

0.5

bubmmoreka IIOK
https://m.edsoo.ru/ff0a4ffe

bubmuorexa [{OK
https://m.edsoo.ru/ff0a478e

bubnunorexa LIOK
https://m.edsoo.ru/ff0a48a6



https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6

61

62

Koaddunment nonesnoro
NEICTBUS MEXaHU3Ma.
JlaGopaTtopHnas pabota
«3mepenue KII/] HakinoHHO#M
IJIOCKOCTH

Pemrenne 3agau mo teme "Pabora,
MomHocTh, KITJT"

0.5

bubnunoreka LIOK
https://m.edsoo.ru/ff0a4c48

63

64

65

66

MexaHnyeckas dSHeprusi.
Kunerndeckas n noreHuuanbHas
DHEPIHUs

3aKOH COXpaHEHUS] MEXaHUYECKOM
SHEPIruu

VPpOK-3KCIIEpUMEHT 110 TEME
"DKCIIepUMEHTAIbHOE
onpeaeieHne N3MEHEHUs
KHUHETUYECKOHN M TMTOTeHIMAILHOM
SHEPI'UH NPY CKATHIBAHUM TEJIa 1O
HAKJIOHHOH IIJTIOCKOCTH"

KonTponbHas pabota mo Teme
«PaboTa 1 MOIIHOCTh. DHEPTHUS»

bubnunoreka LIOK
https://m.edsoo.ru/ff0a4252

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

67

PesepsHslil ypok. Pabora ¢
TEKCTaMH 110 TeMe "MexaHndeckoe
IBHKeHHne"

bubmmoteka IIOK
https://m.edsoo.ru/ff0adee6

68

PesepsHslit ypok. Pabota ¢
TeKcTamu 1o Teme "Pabora.
MomHocTh. DHeprus"”

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68

12



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

8 KVIACC

KoaunuecTBO 4acoB

JIeKTPOHHBbIE HU(POBHIE

Ne JlaTa
w/n Tema ypoka Beero Konrpoabnbsie IIpakTuueckue — o0pazoBare/ibHbIEC
padoThI padoThI pecypcel
OcHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON bubmmoreka [JOK
1 1
TEOPHHU U UX OIBITHBIC https://m.edsoo.ru/ff0a5256
MIOJITBEPKICHUS
5 Macca u pazmep aTOMOB U 1
MOJIEKYIT
Mogenu TBEPAOIO, KUIKOTO U
3 ras(ilo6pa3HoI;H0 COCTO}IEI/Iﬁ 1 bubnroreia LIOK
https://m.edsoo.ru/ff0a540e
BelIeCTBa
OOBsicHeHHEe CBOWCTB TBEPOTO,
KHUJKOTO U Ta3000pa3HOTO
4 COCTOSIHUI BEIlleCTBAa HA OCHOBE 1
MIOJIOKEHUH MOJIEKYJIISIPHO-
KUHETHYECKOW TeOpHUHU
5 Kpucrannuueckue u amopgHbie 1 bubmmnoreka HOK
Tena https://m.edsoo.ru/ff0a5800
5 CMaunBaHue U KaWUISIPHOCTbD. 1 bubmuoteka [IOK
[ToBepXHOCTHOE HATSKEHHUE https://m.edsoo.ru/ff0a5530
7 TemoBoe paciimpeHue u cxxatue 1 Bubmmorexa HOK
https://m.edsoo.ru/ff0a5a26
Temneparypa. CBs3b
8 TEMIIEPATYPHI CO CKOPOCTHIO 1

TCIIJIOBOI'O IBMXKXEHUA YaCTHUIL



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 Buytpennss sneprus. CriocoOsl Bu6mmoteka [JOK
W3MEHCHMSI BHYTPEHHEH SHEPruu https://m.edsoo.ru/ff0a5c60

10 Buasl Teronepenaun bubmmorexa LIOK

https://m.edsoo.ru/ff0a6412
Ypok-koHbepeHIus
"IIpakTHUeCKOE UCIIOIL30BAHUE
11 Tel']I;)J'IOBBIX CBOMCTB BEIIECTB U bubamorexa LOK
https://m.edsoo.ru/ff0a65c0
MaTepUajoB B LEJIX
sHeprocOepexeHus"

12 KonunuectBo Tennotel. Y neiabpHas bu6nmorexa LIOK
TEIJIOEMKOCTh https://m.edsoo.ru/ff0a6976
YpaBHEHHE TEIJIOBOT0 OajlaHca.

13 TSHJI006MeH 1 TEILIOBOE bubmiorexa LIOK

https://m.edsoo.ru/ff0a7088
paBHOBeECHE
Jlaboparopras pabota

14 "UccnenoBanue siIBJICHUS bu6mmoteka IIOK
TETI000MEHa TPH CMEITUBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOAHOW U ropsiueit Boabl"

Pacuer koaudecTBa TEILIOTHI,

15 HEO0OXOMMOTO JIJIsi HarpeBaHUs
TeJa U BBICISIEMOTO UM IIPU
OXJIAXKICHUH
JlabopaTopHas pabora

16 "Oane)ﬂenzHHe l;zlenLHoﬁ bubmmorexa LOK

| https://m.edsoo.ru/ff0a6bb0
TEIIOEMKOCTH BEIECTBA
17 DHeprus ToIMBa. Y aenbHas bubnmnoreka [JOK

TCIJIOTA CTOpAaHUA

https://m.edsoo.ru/ff0a7b5a



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

IInaBnenue u oTBepIEeBaHUE

18 KPUCTAJUTMYECKUX TeJl. Y AeIbHAs bubmorexa HOK
https://m.edsoo.ru/ff0a71d2
TEIUIOTA TUTABIICHHS
Jlaboparopnas pabota
19 "Onpg):[eniﬂne I;’HGHLHOﬁ TEIUIOTHI bubmmorexa LIOK
. https://m.edsoo.ru/ff0a72fe
TUTABJICHUS JIbIa

20 [TapooGpa3zoBanue u bubmuorexa [JOK
KOoHJIeHcalus. Mcnapenue https://m.edsoo.ru/ff0a740c
Kurnienue. Y nenbHas Temiora
napooOpa3oBaHusI U KOHJICHCAIIUY.

21 3a§I/ICI/Hl:IOCTb TeMl‘[epaTyII[)LI ) bubmmorexa LIOK

https://m.edsoo.ru/ff0a786¢
KHIICHUS OT aTMOC(HEPHOTO
JaBJICHUS
BrnaxxHocTh Bo3myxa.

99 JlaGoparopHnas pabota bubnnorexa [JOK
"OnpezeneHrne OTHOCHTEIBHOM https://m.edsoo.ru/ff0a7628
BJIAKHOCTH BO3yxa"

93 Pemenue 3aa4 Ha onpeseneHue
BIIQXKHOCTH BO3/1yXa
[TpuHIHIB pabOTHI TETIOBBIX

24 neurateneit. [lapoBas TypOuna.

JIBurareins BHYTPEHHETO CTOPaHHMS
KIIJ] TenioBoro nBUraTens.
25 TerﬂOBHe anra:enH 1 3aIluTa bubmmorexa LOK
5 https://m.edsoo.ru/ff0a7c7c
OKPYKaroIIeH CcpeJIbl
3aKOH COXpaHEHHUS U
26 IIPEBPALICHNS] SHEPTUU B

TCIJIOBBIX ITpOLEccax



https://m.edsoo.ru/ff0a71d2
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

27

IToaroroBka K KOHTPOJIBHON
pabore 1o Teme "TermoBbie
sBJIeHUS. MI3MeHeHne arperaTubix
COCTOsIHMI BemecTa"

bub6nmoreka [IOK
https://m.edsoo.ru/ff0a83f2

28

KonrponsHas pabora o teme
"TemnoBele aBieuud. Msmenenne
arperaTHbIX COCTOSIHUM BemlecTna'

bubnunorexa LIOK
https://m.edsoo.ru/ff0a86ae

29

30

31

Onekrpuzanus Ten. [[Ba pona
INEKTPUICCKUX 3aPSIOB

Ypoxk-uccienoBaHue
"DnexkTpu3auus TeJa UHAYKIUEH 1
MPpU CONTPUKOCHOBEHUM"

B3aumoneiicTBue 3apsKeHHBIX
ten. 3akoH Kynona

bubmuoreka [{OK
https://m.edsoo.ru/ff0a87e4

32

DNeKTpUYECcKoe moJie.
HanpsiskeHHOCTB AJIEeKTPUYECKOro
nosis. [IpuHnun cynepno3unuu
ANEKTPUYECKUX TOJIEH

bu6mmoteka IIOK
https://m.edsoo.ru/ff0a8a0a

33

34

35

Hocurenu snekrpuueckux
3apsA0B. DIEMEHTApHBIN 3aps.
Crtpoenue atoma

ITpOBOTHUKY U JUDIEKTPUKH.
3aKOH COXpaHEHUS
AIIEKTPHUYECKOTO 3apsizia

Pemenue 3aga4d Ha MIPHUMCHCHUC
CBOICTB QJICKTPHUYCCKUX 3apsA10B

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

bubnunotexa LIOK
https://m.edsoo.ru/ff0a90cc



https://m.edsoo.ru/ff0a83f2
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

DNEeKTpUUECKU TOK, YCIIOBUS €T0

36 cymiecTBoBaHus. MicTouHUKHM bubmorexa HOK
https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKa
37 JIefcTBUS PIEKTPUYECKOTO TOKA bubmmorexa LIOK
https://m.edsoo.ru/ff0a96b2
VYpoxk-uccienoanue "JleiictBue

38 AIIEKTPUYECKOTO TOJIST Ha 1
MIPOBOJIHUKY U IUDJIEKTPUKH"

39 DNeKTpUYECKU TOK B MeTaJljIax, bubnnoreka [JOK
JKUIKOCTSX Y ra3ax https://m.edsoo.ru/ff0a9838

40 DneKkTpruyecKas 1ernb U e€
COCTaBHBIC YaCTH
Cuia Toka. JlaboparopHas pabora

41 "U3mepenue u peliynHZOBaEHe 0.5 Bubmmorexa IOK

| https://m.edsoo.ru/ff0a8bd6
CHWJIBI TOKA
DNEKTPUUECKOE HATIPSKEHHE.

42 Bonbr™merp. JlaGopaTopnas pabora 05 bubmuoteka [IOK
"H3mMepeHne u peryJIupoBaHue ' https://m.edsoo.ru/ff0a9el4
HanpspkeHus"

ConpoTHuBiIeHHE TPOBOAHUKA.
43 Yz[eJII)LHoe COHpOTI/l:I)BJIeI—II[I/Ie bubmorexa HOK
https://m.edsoo.ru/ff0aa738
BelecTBa
JlaboparopHnast pabota
"3aBUCUMOCTD IEKTPUYECKOTO
44 COIMPOTUBIIEHUS IPOBOJIHUKA OT 1 bubmmoreka [JOK

€ro JUIMHBI, TUIOIIA N
MIOTNIEPEYHOI0 CEYEHUS U
MaTtepuana"

https://m.edsoo.ru/ff0aa738



https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
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

3aBUCUMOCTH CHJIBI TOKA OT

45 HanpspkeHus. 3akoH Oma mis bubmmorexa LIOK
P ' A https://m.edsoo.ru/ff0aad4a
ydacTKa Lenu
Jlaboparopnas pabota
"UccnenoBanue 3aBUCUMOCTH
46 CHUJIbI TOKA, UAYILETO YEPE3 bubmmoreka [JOK
PE3UCTOP, OT COMPOTHBIICHHS https://m.edsoo.ru/ff0aa04e
pe3ucTopa 1 HaNpsHKEHUs Ha
pesucrope"
[TocnenoBarenbHOE U
47 napajuieIbHOE COCTUHEHUS
MIPOBOJHUKOB
Jlaboparopuas padota "IIpoBepka
MpaBUJIa CIOKEHHS HAIIPSKEHUI bubmmoreka [JOK
48
MIPH TTOCIIEIOBATEIILHOM https://m.edsoo.ru/ff0aaa58
COEIMHEHUH JIBYX PE3UCTOPOB"
JlaGopatopnas pabora "IIpoBepka
IIpaBUJjIa JJI CHJIBI TOKA IIPU bubmmnoreka HOK
49
napasuie;IbHOM COSTUHEHUN https://m.edsoo.ru/ffOaadle
pe3uctopon"
- f:u;er;nce) 32112111 HaaZIpI/IMe;-IeOHI/Ie BuGmorexa [OK
koHa OMa JUIsl pa3TuIHOT!
AP https://m.edsoo.ru/ffOaaf8a
COCTMHEHUS TIPOBOTHUKOB
Pa6
51 3JileI(<)TT aniz:iilfooizza 3akoH Bubmmorexa LIOK
P ' https://m.edsoo.ru/ff0ab124
Jxoynsa-Jlenna
JlaGoparopHas pabota
" PETOPHAL pEbbt bubmuoteka [IOK
52 Onpenenenue paboThl U

MOIITHOCTH 3JICKTPUYICCKOTO TOoKa"

https://m.edsoo.ru/ff0ab3e0



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

53

DNEeKTpUYECKUE LIeTIH U
MOTPEOUTEIN IICKTPUICCKOM
sHepruu B ObITy. KopoTkoe
3aMbIKaHHE

bub6nmoreka [IOK
https://m.edsoo.ru/ff0ab660

54

ITocTossHHBIC MATHUTEIL, UX
B3aUMOJICTICTBUE

55

56

VYpoxk-uccienoanue "M3yuenue
MOJIeH MOCTOSTHHBIX MarHuTOB"

MarnutHoe nosie. MaruutHoe

noJjie 3eEMJIA U €ro 3HAaUEHHUE UTS
JKA3HU Ha 3emie

bub6nmoreka [IOK
https://m.edsoo.ru/ff0ac3d0

bubnuoreka [{OK
https://m.edsoo.ru/ff0acOba

57

IToaroroBka K KOHTPOJIBHON
pabote no Teme "DIeKTpUUECKUE
3aps/ibl. 3apsKEHHBIE TeJla U UX
B3auMoacrcTBUA. I10CTOSIHHBIN
AIEKTPUYECKUNA TOK"

bubnuoreka [{OK
https://m.edsoo.ru/ff0abd2c

58

59

Kontponbnas paboTa mo teme
"DneKTpuuecKue 3apsbl.
3apsKEHHBIE TeJla U UX
B3auMozeucTBuUsA. [10CTOAHHBIN
aJIeKTpUUecKuil Tok" /
Bcepocculickas npoBepodHas
paborta

PezepaHbiii ypok. Pabora ¢
TekcTaMu 1o TeMe "[locTossHHBII
AJIeKTpUYeCcKuil Tok" /
Bcepoccuiickas npoBepouHas
paborta

bu6nunorexa LIOK
https://m.edsoo.ru/ff0abea8

bu6nunorexa LIOK
https://m.edsoo.ru/ff0acdc6



https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0acdc6

60

OmnsIT OpcTena. MarHuTHoe noJie
JIEKTPUUYECKOro Toka MarHutHoe
10JI€ KaTyIIKU C TOKOM

bubnunorexa LIOK
https://m.edsoo.ru/ff0ac1d?2

61

[IpuMeHeHue >eKTPOMarHiuToB B
texHuke. JJaboparopuas pabora
"N3y4yeHue neicTBUSI MarHUTHOTO
T0JIs1 HA MPOBOJHUK C TOKOM"

0.5

bubnunorexa LIOK
https://m.edsoo.ru/ff0ac74a

62

63

DNEeKTpOABUTATEIb TIOCTOSIHHOTO
ToKa. Mcnonp30Banue
3JIEKTPOJIBUTATENCH B
TEXHUYECKHUX YCTPONCTBAX U Ha
TpaHcnopte. JlabopaTropHas
pabota "KoHcTpyupoBanue u
u3ydyeHue paboThl
3JIEKTpOoABUTATENS "

OmnbrTel @apanest. 3akoH
ANEKTPOMAarHUTHOW MHIYKIIUH.
IIpaBuio Jlenna

bubnunoreka LIOK
https://m.edsoo.ru/ff0ac86¢c

64

Onektporereparop. Crocoos
MTOJTYYEHUS AIEKTPUIECKON
SHEPruu. DIEKTPOCTAHLINU Ha
BO300HOBIISIEMBIX HCTOYHHUKAX
SHEPrUU

65

[ToaroToBka Kk KOHTPOJIBLHOM
pabote 1o Teme "DiaeKTpuuecKue
U MarduTHbIe SBiIeHUS"

66

KonTponbhas pabota no teme
"DJIeKTpUUECKUE U MAaTHUTHBIC
SIBJICHUS "

but6mmorekxa [IOK
https://m.edsoo.ru/ff0acb14



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

PesepeHslii ypok. Pabora ¢

bubnunorexa LIOK

67 TCKCTaMIf o TeMe "TertoBeie 1 https://m.edsoo.ru/ff0accse
SIBJICHHS
PesepeHsiii ypok. Pabora ¢
68 TEKCTaMH 110 TeMe "MaruuTHbIe 1
SIBIICHUSA"
OBLIEE KOJIMYECTBO YACOB I10 68 145

[TPOTPAMME



https://m.edsoo.ru/ff0acc5e

9 KJIACC

KoaunuecTBO 4acoB

JIeKTPOHHBbIE HU(POBHIE

Ne Jara
w/n Tema ypoka Beero Konrpoububie IIpakTuueckue e — o0pasoBare/ibHbIE
padoThI padoThI pecypcel

1 MexaHuueckoe BUKEHHE. 1
MarepuanbHas TO4Ka
Cucrema orcuera.

2 OTHOCUTEIHHOCTH MEXAaHUYECKOTO 1 bubmmorexa LIOK

https://m.edsoo.ru/ff0ad474

JIBUKCHUS

3 PaBHOMEpPHOE ITPSAMOJIMHENHOE 1 Bbu6moteka [JOK
JBHKECHHE https://m.edsoo.ru/ff0ad19a
HepaBHOoMepHOE NpAMOIMHENHOE

4 nBikeHne. CpesiHssi 1 MTHOBEHHAS 1
CKOPOCTh
IIpssmonuHeiiHOE

5 p:;HoyCI(opeHHoe JIBUKCHHUE. 1 Bubmmorexa HOK

https://m.edsoo.ru/ff0ad8d4

VYckopenue
CKOpOCTh MPSIMOJIMHEHHOTO

6 PaBHOYCKOPEHHOT'O IBHKEHUS. 1
I'padux ckopocTH
JlaGopaTtopHnast pabota

7 "OnpezeneHne yCKOpeHus Tena 1 1 bubmuorexka [JOK
IIPY PAaBHOYCKOPEHHOM JIBUKEHUU https://m.edsoo.ru/ff0adb18
M0 HAKJIOHHOM TMJIOCKOCTH"

8 CBo0Ooguoe magenne tei. OIbIT 1

Tlanmunes



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

PaBHOMEpHOE ABMXKEHUE IO
okpyxHoctu. [Iepuon u yacrora

bu6nmmoreka [IOK

o obpamienus. JInneiHas u yriaosas https://m.edsoo.ru/ff0ael76
CKOPOCTH
10 LlentpocTpeMHUTENIBHOE YCKOPEHUE
1 IlepBsiii 3akoH HeroToHA. BekTop bubmuorexa [IOK
CHJTBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HerotoHa. bubmuorexa [IOK
PaBHozelicTBYOIIAs CHITa https://m.edsoo.ru/ff0ae72a
13 Tpernii 3akoH HproTOHA. Bbu6moteka [JOK
Cyrmepro3unus Cuil https://m.edsoo.ru/ff0ae982
14 Penrenue 3a1a4 Ha IpUMEHEHUE bu6nmorexa LIOK
3akoHOB HproToHa https://m.edsoo.ru/ff0aeb6c
15 Cuna ynpyroctu. 3akoH ['yka Bubmmorexa HOK
https://m.edsoo.ru/ffO0aeca2
16 Pemenne 3amau nmo reme «Cria
YIPYTOCTH
JlaGopaTopHnas pabota
17 «Ol‘[pI::,HeJIlZHI/IeI;KeCTKOCTI/I bubmorexa HOK
https://m.edsoo.ru/ff0aee28
PYKUHBDY
18 Cuna Tper bubnuoreka [{OK
https://m.edsoo.ru/ff0af738
19 Pemenne 3agau mo reme «Cuma but6mmorexa [IOK
TPEHUSI» https://m.edsoo.ru/ff0afa26
JlaGoparopHas paboTa BuGnmorexa LIOK
20 "Onpeneneane kodhdummenta

TPEHHS CKOJIbKEHHS"

https://m.edsoo.ru/ff0af8be



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

21

Pemenue 3agau o teme "3akoHbI
Hprorona. Cuna ynpyroctu. Cuiia
TpeHus"

bu6nunoreka LIOK
https://m.edsoo.ru/ff0afb8e

22

Cuita TSOKECTH U 3aKOH
BCEMUPHOTO TATOTCHHUS.
YckopeHue cBOOOIHOTO TaIeHUs

bubnunoreka LIOK
https://m.edsoo.ru/ff0af044

23

24

25

Ypok-koHpepenius "/ BrmkeHne
TEJ BOKPYT I'PaBUTAIIMOHHOTO
nenTpa (CosiHeyHas cucreMa).
lamaktuku"

Pemenue 3amau o teme "Cuna

TSDKECTH Y 3aKOH BCEMHUPHOTO
TATOTEHUS"

HepBa;I KOCMHYCCKaA CKOPOCTh.
HesecomocTs u MEeperpy3Kku

bubnuoreka [IOK
https://m.edsoo.ru/ff0af5f8

bubmuoreka [IOK
https://m.edsoo.ru/ff0af33c

26

PaBHOBecue MaTepuaIbHOW TOUYKH.

AOCOIOTHO TBEPIOE TEIIO.
PaBHOBecue TBEpIOTO TEIIA C©
3aKpeIIEHHON OChIO BpallleHHUS.
MowmenT cusl. LienTp Tsxectu

bubmmoteka IIOK
https://m.edsoo.ru/ff0afe36

27

PaBHOBecue MaTepuaIbHOW TOUYKH.

AOCOoIOTHO TBEPIOE TEIIO.
PaBHOBecue TBEpIOTO TEIIA C©
3aKpEIUIEHHON OCBIO BpalllCHUS.
MowmenT cunsl. LienTp Tsxectn

28

Pemenue 3agad mo reme "MoMeHT
cuibl. LlenTtp Tsxect"

but6mmorekxa [IOK
https://m.edsoo.ru/ff0b02b4



https://m.edsoo.ru/ff0afb8e
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

[ToaroroBka Kk KOHTPOJIBHOMN

29 pabote 1o Teme "MexaHn4Yeckoe bubmmorexa LIOK
. https://m.edsoo.ru/ff0b0408
nexenue. Bzaumonencraue tea"
KonTponpHas pabora mo Teme
30 "MexI:lHHqGCKcI:e JIBUKCHHE. bubmmorexa LIOK
3 https://m.edsoo.ru/ff0b06ec
B3aumoneiictBue ten"
Nmnynbc Tena. UMnynbe cUibl.

31 3aK0oH COXpaHEHUsl UMITYJIbCa. bubmmoreka [JOK
VYrpyroe u Heynpyroe https://m.edsoo.ru/ff0b07fa
B3aUMO/ICICTBUE

32 Pemenue 3amau no teMe "3akoH bu6nmorexa LIOK
COXpaHEHUs UMITyJbca" https://m.edsoo.ru/ff0b096¢

33 Ypok-koHpepenius "PeaktuBHoe
JIBUSKEHUE B PUPOJIC U TEXHUKE"

34 Mexanuueckas pabota u Bbu6moteka [JOK
MOIITHOCTh https://m.edsoo.ru/ffOb0a84

35 PabGota cuIIBI TSDKECTH, CHITBI bu6nmnorexa LIOK
YIIPYTOCTH M CHJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaGopaTtopHnast pabota
«Omnpenenenue pabOThI CUITBI

36 TPEHMSI IPH PABHOMEPHOM
JBUKEHHUH Teja Mo
TOPU30HTAIBHON TOBEPXHOCTU»

37 CBs13b DHEPrUM U PabOTHI.

[MoTenumansHas SHEPTUS
38 Kunernueckas sneprusi. Teopema o bu6muoreka [JOK

KMHETUYECKON SHEPrUu

https://m.edsoo.ru/ff0b0c32



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
https://m.edsoo.ru/ff0b0c32

3aKOH COXpaHEHMsI SHEPTUU B

39
MEXaHHUKE
JlaboparopHas pabota «3ydenue bubmmoreka [JOK
40
3aKOHA COXPAHCHUS SHEPTUH https://m.edsoo.ru/ffOb12fe
41 KoiebarenpHO0€E IBUXEHNUE U €T0 bu6nmoreka [IOK
XapaKTEPUCTHKU https://m.edsoo.ru/ff0b1858
3 0 .
e ) https://m.edsoo.ru/ffob20f0
Pe3onanc
43 MareMaTH4ecKuil U IPYKUHHBII
MasiTHUKA
Ypok-uccienoBaHue
«3aBUCUMOCTh TepHUOJIa KOJIeOaHUA bu6nmorexa LIOK
44
OT JKECTKOCTHU TPYKHHBI U MACCHI https://m.edsoo.ru/ff0b197a
rpy3a»
45 [TpeBparienue sHepruu npu
MEXaHUYECKUX KOIeOaHUIX
JlaGopaTtopHnast pabota
«OmpeneneHue 4acToThl ¥ Mepuoja bubmuoreka [IOK
46 .
KoJeOaHHui IPY>KUHHOTO https://m.edsoo.ru/ffOblaec
MasiTHUKa»
JlaGopaTtopHas pabota «IIpoBepka
47 HE3aBHCHMOCTH Iepuo/ia bubmmnoreka HOK
KoJIeOaHUH TPpy3a, MOABEIIEHHOTO K https://m.edsoo.ru/ff0b197a
HUTH, OT MacChl TPy3a»
M . Cot
exaHuJeckre BoJaHbI. CBOHCTBA BuGmiorexa [IOK
48 MeXaHUYeCKuX BOJH. [IpononpHbIe

" MMOMCPCUYHBIC BOJTHBI

https://m.edsoo.ru/ffOb21fe



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

49

Ypok-koHpepeHuus

"MexaHn4ecKre BOJHBI B TBEPIOM

tene. CelicMuuecKkue BOJIHBI"

50

51

52

3Byk. Pactipoctpanenue u
OTpaKCHHE 3BYKa

Ypok-uccinenoBanue "Habmronenue

3aBUCUMOCTH BBICOTHI 3BYKa OT
4acTOTHI"

FI)OMKOCTB 3BYKa 1 BbICOTA TOHA.

AKyCTHYECKUI pe30HaHC

53

Ypok-koHpepenmus "YapTpazByk

U nH(pa3ByK B IPUPOJIE U
TeXHUKe"

bubnunoreka LIOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroroBka Kk KOHTPOJIBHOMN
pabore 1o Teme "3aKOHbI
coxpaHeHus. MexaHuyeckue
KoJieOaHus U BOJIHBI"

bubnunoreka LIOK
https://m.edsoo.ru/ffOb25f0

55

56

57

KonTponbHas pabota mo Teme
"3aKOHBI COXpaHEHUS.
MexaHudeckue KoJacOaHus U
BOJIHBI"

SHCKTpOMaI‘HI/ITHOC ITOJIC.
SHCKTpOMaFHI/ITHHe BOJIHBI

CBoiicTBa OJICKTPOMArHUTHBIX
BOJIH

bu6nmorexa LIOK
https://m.edsoo.ru/ffOb2abe

58

VYpoxk-koupepennus "lkara
OJICKTPOMAardiuTHBIX BOJIH.
Ucnonp3oBanne

but6mmorekxa [IOK
https://m.edsoo.ru/ffOb2fe6



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6

AJIEKTPOMATHUTHBIX BOJIH JJIS
COTOBOM CBA3U"

Ypok-uccnenosanue "M3yuenue
CBOMCTB SJICKTPOMArdUuTHBIX BOJIH

bubnunorexa LIOK

59 C IIOMOIIBIO MOOHIIBHOI'O https://m.edsoo.ru/ffOb2c6¢
tenedona"
Pemenue 3amau Ha onpeencHue
60 YaCTOTHI U JJTMHBI
ANEKTPOMATHUTHOUN BOJIHBI
DIIeKTpOMAarHuTHas IpupoIa
61 CBeTa.ijKOpOCTB CBeTZ. gOiHOBLIe bubmmorexa LIOK
. https://m.edsoo.ru/ff0b31d0
CBOMCTBA CBETa
HcTouHMKH CBETA.
62 [IpssmMonMHEIHOE pacpocTpaHeHHe bubmmorexa LIOK
https://m.edsoo.ru/ff0b3658
ceera. 3atmenust ConHua u JIyHbl
3aKOH OTpaKeHHS CBETa. 3epKaia.
63 PemeHHZpsa)Iaq Ha anMeHerl)me bubmmorexa [OK
https://m.edsoo.ru/ff0b38c4
3aKOHA OTPaKCHHsI CBETa
64 [Ipenomnenune cBeta. 3aKkoH bubmmnoreka HOK
HPEIOMJICHHUS CBETa https://m.edsoo.ru/ff0b3aea
[TonHOE BHYTpEHHEE OTpakeHHE
cBeta. Mcronb30BaHre MOJTHOTO bubnuoreka [{OK
65
BHYTPEHHETO OTPaKCHHS B https://m.edsoo.ru/ff0b3c5c
ONTHYECKUX CBETOBOIAX
JlaGopartopHas paboTa
66 "UccnegoBanue 3aBUCUMOCTH yTIJia

MMPEJIOMJICHUSA CBETOBOI'O Jiy4da OT



https://m.edsoo.ru/ff0b2c6c
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

yrila najeHusl Ha TpaHulle "BO3yX-

CTCKJIO

Ypok-koHpepeHuus
"M coin30BaHue IIOIHOTO

67 BHYTPEHHETO OTPAXKEHUS:
CBETOBO/IbI, ONTUKOBOJIOKOHHAS
CBsI3b"
68 Jlua3el. OnTUdeckas Cuiia JIMH3BI bubmmorexa LIOK
https://m.edsoo.ru/ffOb3f2c
69 [TocTpoenune n3o0pakxeHu B bubanoreka [JOK
JIMH3aX https://m.edsoo.ru/ff0b444a
JlaGopaTtopHnast pabora
70 "Onpenenenne HOKyCHOTO bubnnorexa [JOK
PacCTOSHUSA U ONTHYECKON CHIIBI https://m.edsoo.ru/ff0b4206
cobuparomiei JTuH3bI"
Ypoxk-koHpepennus "Ontuyeckue bubmuoreka [IOK
71
JIMH30BbBIC TPUOOPHI" https://m.edsoo.ru/ffOcOa7e
79 I'ma3 kak onruyeckas cucreMa. bu6nunorexa LIOK
3penue https://m.edsoo.ru/ff0b4684
73 VYpok-konpepentus "JlepexTo
3peHus. Kak coxpanuts 3peHune"
Paznoxenue 6enoro csera B
74 criektp. OnbiTel HproTOHA. bubnuoreka [IOK
CrnosxeHue CIeKTPaIbHBIX I[BETOB. https://m.edsoo.ru/ff0c0f4c
Hucnepcus ceera
JlaGopaTtopHnas pabota "OMBITHI 11O BuGnmorexa LIOK
75 paslioxKeHuto 0eIoro CBeTa B

CIICKTP U BOCIPUATHUIO LIBETA

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

MPEIMETOB MPHU MX HAOIIOICHUN
4yepe3 1BETOBbIE GUILTPHI"

VYpok-npaktukym "BoaHoBble

76 CBOWCTBA CBETA: IUCIIEPCHS,
uHTepdepeHys u auppaxaus”
77 Omnbiter Pesepdopna u bubmuorexa [IOK
IUTaHeTapHast MOJIENb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynatel bopa. Monenb atoma
bopa
Wcnyckanme u nor HHU
79 aTZI\Z,(::M?KBZHTH? JJIII(/)II}III:I‘/'IqaeT:I]ZeTa bubmorexa LIOK
https://m.edsoo.ru/ff0c144c
CIEKTPBI
Ypok-npaktukym "Habntonenue bubnnorexa [JOK
80
CIIEKTPOB HCIyCKaHHsA" https://m.edsoo.ru/ff0c1550
81 PagyoakTuBHOCTE M €€ BUIBI bubmmorexa [IOK
https://m.edsoo.ru/ff0c1672
82 Ctpoenue aToMHOTO sipa. bubmuorexka [JOK
HyknonHast Mmojienb https://m.edsoo.ru/ff0c18ac
83 PannoakTuBHBIE IPEBpALCHUS. bubmuoreka [IOK
W3otorbr https://m.edsoo.ru/ff0clald
84 Pemienne 3amayq mo teme: bubnunorexa LIOK
"PajinoaKTHBHBIC MTPEeBpaIIeHUs" https://m.edsoo.ru/ffO0clb4a
85 [Tepuox momypacmana
YPOK-KOH(epeHIH bubmuoreka [{OK
86 "PannoakTUBHBIE U3TYyYEHUS B

pupojie, MeIUlLIMHE, TEXHUKE"

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

87

S nepuble peakuuu. 3aKOHBI
COXpaHEHHUS 3apsAJO0BOrO U
MacCOBOT'O YHCET

bu6nunoreka LIOK
https://m.edsoo.ru/ff0c1c58

88

89

90

DHeprust CBSA3M aTOMHBIX sJIED.
CBs13b Macchl U SJHEPTUU

[IEHUE 3a7a4 10 TEM TIEPHBI
Penrenue eMe "Sne e
peakuun"

Peakiuu cuHTe3a U AeNCHUS SAEp.

Uctounuku sueprun CosHia 1
3BE3]

bubnunorexa LIOK
https://m.edsoo.ru/ffOcld7a

bubmuoreka [{OK
https://m.edsoo.ru/ffO0c1e88

91

Ypok-koHpepenmus "SAnepuas
sHepreTuka. JlercTBus
paZMOaKTUBHBIX U3ITy4YEeHUN Ha
’KUBBIE OpraHu3Mbl"

92

[ToaroroBka K KOHTPOJIBHON
pabore 1o Teme
"DIeKTpOMarHuTHOE TOJIE.
DJIEKTPOMAarHUTHbIE BOJIHBI.
KBanToBBIC siBIEHUS"

bubmmoteka IIOK
https://m.edsoo.ru/ff0c223e

93

KonTponbHas pabora no teme
"DIeKTpOMarHuTHOE TOJIE.
DIIeKTPOMarHUTHBIE BOJTHBI.
KBanrtoBsie siBneHus"

94

95

[ToBTOpeHme, 0600IICHNE.
JlaGopaTopHbie pabOTHI 1O KypCy
"B3zanMonaeicTBrue Tea"

[ToBTOpenue, oboOIIeHNE.
Pemienne pacueTHBIX 1

but6mmorexa [IOK
https://m.edsoo.ru/ff0c245a

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c2572



https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572

Ka4eCTBEHHEIX 3a71a4 10 TEME
"TerutoBble npouecch”

[ToBTOpenue, oboOIICHNKE.

96 Pewenne pacyeTHbIX U 1 Bu6muoteka [JOK
KaueCTBEHHBIX 3a]1a4 110 TEME https://m.edsoo.ru/ff0c2a22
"KII/] TermoBbIx aBuraresnei"
[ToBTOpEHME, 000OITICHHE.
97 Pewenne pacyeTHbIX U 1 Bu6muoteka [JOK
KaueCTBEHHBIX 3aJ1a4 110 TEME https://m.edsoo.ru/ff0c2b30
"KII/] anextpoycTtaHoBOK"
IToBTOpEHME, 000OIIIEHHE.
98 .Ha60p1:TOpHLIe pa6H(iTBI o Kypcy 1 1 bubmroreia LIOK
https://m.edsoo.ru/ff0c2c52
"CBeToBbIC sABJICHUS"
IToBTOpenue, 0606mmeHue. Pabora
99 c TechaMH n,o TeM:l"3aKOHBI 1 bubmmorexa LIOK
. https://m.edsoo.ru/ff0c2d6a
COXPaHEHUS B MEXaHHUKE
IToBTOpenue, o6o6meHne. Pabora
100 c TechaMH n’o TeM;H"KOJ'Ie6aHI/IH u 1 bubamorexa LOK
\ https://m.edsoo.ru/ff0c2e82
BOJIHEI
IToBTOpCEHN HHE.
101 c :eK((:)faeMH zoofgﬁlequBzT::zzTa 1 bubmmorexa LTOK
. https://m.edsoo.ru/ff0c3044
SIBJICHHS
[ToBTOopenue, o6o0menue. Pabora
102 ¢ TekctaMu o TeMe "KBaHTOBas u 1
snepHas ¢puzuka"
OBILIEE KOJIMYECTBO YACOB I1O 102 97

[TPOTPAMME



https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044




MMPOBEPSEMBIE IIPEJMETHBIE PE3YJIbTATHI OCBOEHHSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI OCHOBHOI'O OBIIEI'O OGPA3OBAHUA

7 KJIACC

Koxa
NMPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa30BaHUs

11

HCII0JIb30BAaTh U3YUCHHBIC ITIOHATUA

1.2

1.3

pasiindaTth ABJICHHA 110 OIMMCAHUIO UX XAPAKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (I)I/ISI/I‘ICCKOS SABJICHUC

pacro3HaBaTh NPOSIBICHUE H3YYEHHBIX (U3NYECKUX SIBJICHUH B
OKpY’KaloIIeM MHUpE, B TOM YHcie GU3NIECKUE SIBICHUS B IIPHPO/IE,
IIPU 3TOM IIEPEBOJUTH MPAKTHUECKYIO 3a/1a4y B y4yeOHYI0, BbIIEIATh

CYIIECTBEHHBIE CBOMCTBA (TIpU3HAKN) (PU3HUECKUX SBICHUH

14

1.5

OINUCHIBATh M3YYEHHBIE CBOWCTBA Tel U (PU3MUYECKUE SIBICHHUS,
UCIIONIb3YS (PU3MYECKHe BEIUYUHBI, MPU OMNHMCAHUU IPABUIBHO
TPaKTOBaTh (U3NYECKUH CMBICT MCIOJIb3YEMBbIX BEJIWYHMH, HX
0003HAUYEHUsSI W EOUHUIBI (PU3NYECKUX BEIMYUH, HAXOJIUTh
(dopMysbl, CBS3BIBAIOLIME JaHHYIO (PU3MUECKYI0 BEIHYUHY C
JPYTMMHU BEJIUUYMHAMH, CTPOUTD I'paUKK U3YUEHHBIX 3aBUCUMOCTEN

(I)I/I3I/ILIGCKI/IX BCINYHMH

XapaKTCPU30BaATh CBOMCTBa TCII, (I)I/BI/ILICCKI/IC SABJICHUS U ITPOLCCCHI,
HCIIOJIB3YA HW3YYCHHBIC 3aKOHBI, IPU OTOM JaBaTb CJIOBCCHYIO
q)OpMYJIHpOBKy 3aKOHa M 3alMucCbiBaTb €ro MaréMaTHYCCKOC

BBIPA)KCHHE

1.6

OOBSACHATH (PU3UYECKHUE SBJICHUS, MPOILIECCHl U CBOWCTBA Tell, B TOM
4yluclie U B KOHTEKCTE€ CHUTyalUil NpPaKTUKO-OPUEHTHPOBAHHOIO
XapakTepa: BBISIBISATh NPUYMHHO-CIIEACTBEHHbIE CBSI3H, CTPOUTH
oObsicHeHHe M3 | — 2 JIOrMYecKkux IIaroB ¢ omopoil Ha 1 — 2
U3YYEHHBIX CBOMCTBAa (PM3MYECKUX SIBICHUH, (PU3MUECKUX 3aKOHA

HJIN 3aKOHOMCPHOCTU

1.7

pemaTth pacyéTHbie 3a1aud B 1 — 2 nelcTBUs, UCTIONB3YSl 3aKOHBI U

(dbopMynbl, cBsi3bIBatOlME (U3MUECKHE BEJIMYMHBI: HAa OCHOBE




aHajInu3a yCl10oBuUs 3agauu 3allMCbIBATh KpaTKoeC ycioBue,
IIOACTAaBJIATH q)I/I3I/ILIeCKI/Ie BCJIIMYHUHBI B (bOpMy.TIBI U TIPpOBOOUTH
pacqéTm, HaxXoJuThb CHpPaBOYHBIC IOAaHHBIC, HGOGXOHI/IMBIG JJIA
peICHNA 3aJa4, OLICHNBATb PEATNCTUYHOCTD l'IOJ'Iy‘IGHHOfI

(hU3HYECKON BETUIMHBI

1.8

pacrmo3HaBaTh MPOOJIEMBI, KOTOPBIE MOKHO DPELIUTh MPH TTOMOIIU
(u3MUeCKUX METOJO0B, B OMNHCAHUM HCCJIEIOBAHUS BBIICIATH
MpoBepsieMoe  MpeArnoyioxkeHue  (rumoresy),  pasiauyarb U
WHTEPIPETUPOBATH IMOJYUYECHHBIH pe3ynbTaT, HAXOJUTh OMIMOKH B

XO0J¢€ oIlbITa, ACJIAaTh BBIBOJBLI I10 €TI0 pE3yJibTaTaM

1.9

1.10

1.11

MPOBOJIUTH OTMBITHl 1O HAOMIONEHHUIO (DU3MUYECKUX SBICHUN WIIH
¢bu3nueckux  CBOWCTB  Tel:  (OpMyIHpoOBaTH  MPOBEPSIEMBIE
NPENOJIOKEeHNsI, CcOOUpaTh YCTAaHOBKY W3  MPEAJIOKESHHOTO

O60py,[[OBaHI/I$I, 3aIIMChIBAaTh X0/ OIIbITa 1 Q)OPMYJII/IpOBaTL BBIBOJbI

BBIIIOJIHATD NPSAMBIE U3MEPEHUSA C UCIOJIB30BAHUEM aHAJIOIOBBIX U
U(POBBIX MPUOOPOB, 3AMMCHIBATH MTOKa3aHHUs MPHOOPOB C YyIETOM

3aJJaHHOI a0COIOTHOM MOTPEIHOCTH U3MEPEHUH

MPOBOJIUTHh  HMCCJICIOBAHUE 3aBHUCHUMOCTH OJHOM  (HU3HUUECKOI
BEJIMYMHBI OT JPYIOM C HCIIOJIb30BAHUEM IPSIMBIX H3MEPEHMUH,
y4acTBOBATh B IJIAHUPOBAHMH Y4EOHOTO HCCIEAOBaHUS, COOMpaTh
YCTAHOBKY W BBINIOJHATh M3MEPEHMS, CIEAysd NPEMIOKEHHOMY
maaHy, (UKCUPOBATh pPE3ylbTaThl TOJYYCHHOM 3aBUCUMOCTH
(bu3MUeCKUX BEIMYUH B BUJAE MPEATOKEHHBIX TaOMUIl U TpadUKOB,

ACJIaTh BBIBOAKI IO PE3yJIbTaTaM HUCCICAOBAaHUA

1.12

1.13

MMPOBOANUTE KOCBCHHBLIC HU3MCEPCHHA (1)I/ISI/I‘I€CKI/IX BCJIIMYHH, CICOYA
npezmoxceHHoﬁ HHCTPYKIUU: IIprU  BBIIIOJIHCHUU H3MepeHHfI
CO6I/IpaTL OKCIICPUMCHTAJIIBHYIO YCTAHOBKY W BBIYHCIATH 3HAYCHHC

HCKOMOM BEITUUMHEI

CO6JIIO,I[8.TB npaBujia TCXHUKU 0e30IMacHOCTH npu pa60Te C

71a60paTOpPHBIM 000PYIOBAaHUEM

1.14

yKa3blBaTh MPUHIUIBI JEHCTBUS MNPUOOPOB U  TEXHHUYECKHX
YCTPOMCTB, XapaKTE€pU30BaTh IPHUHLMIIBI JEHCTBUS W3Y4YECHHBIX
npUOOPOB M TEXHUYECKUX YCTPOMCTB C IOMOIIBI0 UX ONMCAHMS,
UCTOJB3ys 3HAaHUS O CBOWCTBAaX (PU3MYECKUX SBICHUH W

HE0OX0oauMBbIe (PU3NUECKHE 3aKOHBI M 3aKOHOMEPHOCTH




1.15

1.16

1.17

1.18

NPUBOANTH TPUMEpHl (HAXOOUTh HWHPOPMALKMIO O MPUMEPAX)
NPaKTUYECKOTO  HCIOJIb30BaHUS  (pU3MYEeCKMX  3HaHUH B
MOBCETHEBHOM KM3HU Il  OoOecredeHus: Oe30MacHOCTH  IpH
oOpamieHnn ¢ TpudOpaMH ¥ TEXHHYECKHMH YCTPOMCTBaMH,
COXpaHEHHs 3/10pOBbS U COOJIIOJICHUS HOPM 3KOJOTHYECKOIO

MOBEJICHUS B OKPY’KAIOIIECH cpefie

OCYILIECTBIATH OTOOP UCTOYHUKOB MHGOpManuu B cetu VHTepHET B
COOTBETCTBUU C 3aJaHHBIM I[IOMCKOBBIM 3alpoCOM, Ha OCHOBE
MMEIOIUXCA 3HAHUW M MYTEM CpPaBHEHHS PA3IUYHBIX UCTOYHUKOB
BBICTISITE MH(POPMAIUIO, KOTOpas SBISICTCS MPOTUBOPEUUBOM HITH

MOJKET OBITH HeﬂOCTOBepHOﬁ

HCIIOJIb30BAThH pu BBIIIOJTHEHUU y4eOHBIX 3a/laHu
Hay4YHOINONYJIAPHYIO  JUTEpaTypy (U3MUECKOro  CoJepKaHus,
CIIpaBOYHBIE MaTepUallbl, pecypcbl ceTth IHTepHeT, BIialeTh
puéMaMHu KOHCIIEKTUPOBAHUS TEKCTa, npeoOpazoBaHus

nH(OpMAaILIUY U3 OTHOM 3HAKOBOM CUCTEMBI B APYTYIO

CO03/1aBaTh COOCTBEHHBIE KPATKHE MUCbMEHHBIE M YCTHBIE COOOIIICHHS
Ha OCHOBe 2 — 3 WUCTOYHUKOB HHPOpMaAIUU (PU3HUECKOTO
COJIep>KaHusl, B TOM YHCIIe MMyOJIUYHO JIeJaTh KpaTKue COOOIIECHUS O
pe3yibTaTax MPOEKTOB WM Y4YEOHBIX HCCIEAOBAHUM, TPU STOM
IPAaMOTHO HCIIOJIb30BaTh M3YyYEHHBIN MOHSATUHHBIN ammapaTr Kypca

(U3HKH, CONPOBOKIATH BHICTYIIJICHUE NPE3eHTaUei

1.19

8 KJIACC

MpU  BBIIOJIHEHWH  y4EOHBIX TMPOEKTOB M HCCIENOBaHUM
pactipenenath OO0S3aHHOCTH B TpPyIIe B COOTBETCTBUU C
MOCTaBJICHHLIMHM 33JauaMH, CJCIUTh 3a BBIIOJHEHHEM ILIaHa
JIEWCTBUI, aJeKBaTHO OIIEHUMBaTh COOCTBEHHBIM BKJIad B
JIeATeIbHOCTD TPYIIIbL, BBICTpanBaTh KOMMYHUKaTUBHOE

B3aUMOJICHICTBUE, YUUTHIBASI MHEHHE OKPYKAFOIINX

Kon
NpoBepPsieMoOro
pe3yJjabTara

IIpoBepsiemble NpeaMeTHbIE Pe3yJbTATHI 0CBOEHHUSI OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMbI OCHOBHOTI'0 00111er0 00pa30oBaHus

11

HUCIIOJIB30BAaTh ITOHATUA




1.2

13

pas3iiniaTh ABJICHHA IO OIMMMCAHUIO UX XAPAKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (bHSH‘ICCKOC SIBJICHUC

pacrno3HaBaTh MPOSABICHUE H3YYCHHBIX (PU3MUECKUX SIBICHUU B
OKpY>KaloIlleM MHUpE, B TOM 4Hcie GU3NIECKUe SIBICHUS B IPUPOJE,
IIPH 3TOM NEPEBOAUTDH NMPAKTUUYECKYIO 3a7auy B yUeOHYIO, BBIICTATh

CYIIECTBEHHBIE CBOMCTBA (TpU3HAKN) (PU3NUECKUX SBICHUN

14

OINMCHIBATh M3YYCHHBIC CBOWCTBA TeN W (PU3MUYECKUE SIBICHHUSA,
UCHOJNb3ysd (U3UYECKHE BEIUYMHBI, IPU ONMCAHUM IPABUIBHO
TPaKTOBaTh  (U3WYECKUH  CMBICT  HCHOJB3YEeMBIX  BEIHYHH,
0o0O3HaUeHUsT M eIUHHULBI (U3NYECKUX BEJIWYMH, HAXOAUTh
(GopMysbl, CBS3BIBAIONINE JAaHHYIO (H3UYECKYI0 BEIUYHUHY C
JPYTUMH BEIMYUHAMHU, CTPOUTH IpaUKU N3yUEHHBIX 3aBUCUMOCTEH

(U3HYECKUX BEIIMYNH

1.5

1.6

XapaKTepU30BaTh CBOMCTBA Tel, (PU3UYECKHE SBICHUS U TIPOIECCHI,
HCIOJIb3Yysl WU3YYEHHBIE 3aKOHBI, IIPU 3TOM [JaBaTb CIIOBECHYIO
(GOpMyJIIMPOBKY 3aKOHa H 3alUCBhIBATh €r0 MaTeMaTHYeCKOe

BBIPAKCHUC

OO0BACHATH (PU3HUECKHE MTPOLIECCHl U CBOWCTBA TEN, B TOM YHUCIIE U B
KOHTEKCTE CUTyalUil IPAaKTUKO-OPUEHTUPOBAHHOIO Xapakrepa:
BBISIBJISTH IPUUNHHO-CJIEICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHUE U3
1 — 2 nornyeckux maroB ¢ nmomoubio 1 — 2 M3ydeHHBIX CBOWCTBA

(bu3NYeCKUX SIBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pemars pacy€THbIe 3a4auu B 2 — 3 NEHCTBUS, UCIIOJIb3YS 3aKOHBI U
¢bopMynbl, CBs3bIBalOIIME (U3UUYECKHUE BEIWYMHBI: Ha OCHOBE
aHaJlM3a yCJIOBUA 3a/1a4M 3allMCHIBATH KPAaTKOE YCIOBUE, BBIABIIATH
HE/IOCTATOK JAHHBIX JUIS pelIeHHs 3a/aud, BBIOMpPATh 3aKOHBI U
(dhopMyIibl, HeoOXOIUMBIE AJisi €€ pelleHus, IPOBOAUTh PAcUEThl U
CpaBHUBAaTh NOJYYEHHOE 3HaueHHe (U3NYECKON BEIMYMHBI C

U3BECTHBIMU JaHHBIMHU

1.8

pacrno3HaBaTh IpOOJIEMbl, KOTOPbIE MOKHO DPELIUTh MpPHU MOMOIIU
(GU3MYECKUX METO/OB, MHCIIONB3ysl ONHCAHUWE HCCIEeOBaHMUA,
BBIIEIIATH IPOBEPAEMOE NPEAIIONIOKEHUE, OLICHUBATh IIPAaBUIBLHOCTH

nopsaaka ImpoBCACHHUA UCCIICAOBAHUA, NCTIATh BHIBO/IbL

1.9

INpOBOAWUTL OIBITHEI IO HaGJHOI[eHI/IIO q)HSI/I‘IeCKI/IX SIBJICHUM WU

(U3MYeCKUX  CBOMCTB  Tel:  (HOpPMYyJIUpPOBATH  IMPOBEPSIEMBIC




1.10

NPENoJI0KEeHUsl, CcOoOUpaTh YCTaHOBKY U3  IPEAJIOKEHHOTO

O60py,[[0BaHI/ISI, OIIMCBhIBATh X0/ OIIbITa U (bOpMy.]'IHpOBaTb BBIBOJbI

BBITIOJIHATH MPSIMbIE M3MEPEHUS C HCIOJIb30BAHUEM AaHAJOTOBBIX
npuOOpOB H  JAaTYMKOB (DM3MYECKUX BEIUYHMH, CPaBHUBATH
pe3yiabTaThl HM3MEpPeHUH C y4€ToM 3aJaHHOM  abCOIIOTHOM

MOrPELTHOCTH

1.11

1.12

MPOBOJIUTH MCCIIEOBAHUE 3aBUCHUMOCTH OJHOH  (PU3UUECKOM
BEJIMYHMHBI OT JAPYIrOM C HCIOJB30BAHUEM IMPSAMBIX H3MEPEHUM:
IJIAaHUPOBATh HCCIIEOBaHUE, COOMpPATh YCTAHOBKY M BBIIOJHATH
U3MEpEHus, Cileqysd MpeAJoXKEeHHOMY IUIaHy, (UKCHUpPOBATh
pe3yabTaThl MOXYYEHHOW 3aBUCUMOCTH B BUI€ TaOJIUIl U rPpaduKoOB,

ACJIaTh BbIBOABI IO PE3yJibTaTaM UCCICAOBAHN

MPOBOANTh  KOCBEHHBIE  U3MEpPEHHS  (PU3MYECKHX  BEJIUYUH:
IJIAHUPOBaTh ~ M3MEPEHHUsA,  COOMpaTh  SKCHEPUMEHTAIBHYIO
YCTaHOBKY, Cleaysl MPEeIIOKEHHON HWHCTPYKIUH, U BBIYHUCIATH

3HAa4YCHUEC BCIINYHNHBI

1.13

CO6J'II-O,[L8.TB npaBujla TCEXHUKU 0e30IMacHOCTH npu pa60Te C

71a00paTOpPHBIM 000PYIOBAaHUEM

1.14

1.15

1.16

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS H3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HA MX OINMCAHMS, HUCIOJb3Ys
3HaHHA O CBOWCTBaX (U3MUECKUX SBICHUH U HEOOXOAUMBbIE

(1)I/I3I/ILIGCKI/IG 3aKOHOMCPHOCTHU

pacrno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOICTBA U U3MEPUTEIIbHBIE
MpUOOPHI 110 CXeMaM U CXEMaTHYHBIM PUCYHKaM, COCTABIISATh CXEMBbI
MEKTPUYECKUX LENel ¢ IMOCIENOBATEIbHbIM U IapaAJIEIbHBIM
COETMHEHUEM DJJIEMEHTOB, pa3iuyasi YCJIOBHbIE 0003HAYEHUS
JJIEMEHTOB 3JIEKTPUUECKUX LETIEH

NPUBOAUTH TpUMEpHl (HAXOOUTh HWHPOPMALMIO O MPUMEPAX)
MPaKTUYECKOTO0  MCIOJb30BaHMS ~ (U3WYECKUX  3HAHUM B
MOBCETHEBHOM KM3HU Uil obOecrieueHus Oe30MacHOCTH  IpH
oOpamieHun ¢ npubopaMd U TEXHUYECKUMH YCTPOWCTBAMHU,
COXpaHEHMs 370pPOBbS U COOJIOACHUS HOPM SKOJIOTUYECKOTrO

MOBEICHUS B OKPY>KaIOUIEH cpenie

1.17

OCYIIECTBIIATh MOUCK HMH(pOpManMKU (U3NYECKOTO COJEP>KaHUS B

cetu IHTEpHET, HA OCHOBE UMEIOLUXCS 3HAHUM U ITyTEM CPaBHEHUS




1.18

1.19

JOIMOJIHUTCIBbHBIX HMCTOYHHMKOB BbIACIATH HH(bOpMaL[I/IIO, KOTOpasa

SABJIACTCA HpOTI/IBOpC‘IHBOfI WJIA MOYKET OBIThH HG,Z[OCTOBCpHOI;'I

UCIOJb30BAaTh IIPU BBHINOJIHEHUH Y4YeOHBIX 3aJaHUN Hay4HO-
MOMYJISIPHYIO JTUTEPATypy (PU3MUECKOTO COAEp KaHUsl, CIIPABOYHBIC
MaTepuaibl, pecypcsl ceth VIHTepHeT; BiaaeTs HNpuéMamu
KOHCIIEKTHPOBAHUS TEKCTA, MPeoOpa3oBaHus HHPOPMAIIUHU U3 OAHOM

3HAKOBOW CUCTEMBI B APYTYIO

CO3/1aBaTb COOCTBEHHbIE THCbMEHHbIE U KpaTKUE YCTHBIE
cooOmeHus, 0000mas HHHOPMALUIO U3 HECKOJBKUX HCTOYHHKOB
(bU3MYECKOTO COJEepKaHUS, B TOM YUCJE IMYOIUYHO MPEICTaBIATh
pe3yJIbTaThl MPOEKTHOMN UII UCCIIEI0OBATEIbCKOM AESITENbHOCTH, IPU
3TOM TPaMOTHO MCIOJb30BATh M3YUYECHHbIM MOHATUWHBIN amnmapar

Kypca GU3UKH, COTPOBOXKAATH BRICTYIUJICHUE TIPE3eHTallUEH

1.20

9 KJIACC

IIPY BBIINOJHEHUN YYE€OHBIX IIPOEKTOB U UCCIIEI0BAaHUIN (PU3HUECKUX
MIPOLIECCOB pacIpesesiATh 00s13aHHOCTH B IPYIIIE B COOTBETCTBUHU C
IIOCTaBJICHHBIMM 33Ja4aMM, CIECIAWTHh 3a BBIIOJIHEHUEM IUIAHA
JNEUCTBUM M KOPPEKTHpPOBaTb €ro, aJeKBaTHO OLIEHHUBATh
COOCTBEHHBI BKJIQJ] B JESATENBHOCTb TPYIIbl, BBICTPaUBATh
KOMMYHHUKaTUBHOE  B3aUMOJEWUCTBUE, MPOSBIASL  T'OTOBHOCTH

paspeniath KOH()IUKTHI

Kon
NMpoBepPsieMoro
pe3yjabTara

IIpoBepsiemble npeaMeTHBIE Pe3yJabTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

11

HCII0JIB30BAaTh U3YUCHHBIC ITIOHATHUA

1.2

1.3

pasiinvdaTth ABJICHHA 110 OIMMCAHUIO UX XAPAKTCPHBIX CBOWMCTB W Ha

OCHOBC OIIBITOB, AICMOHCTPUPYIOIIHUX JAaHHOC (1)I/I3I/I‘-ICCKO€ SIBJICHUC

pacro3HaBaTh TMPOSBICHWE W3YYCHHBIX (U3UYECKUX SIBJICHUN B
OKpYKaroIllleM MHpE, B TOM uuciie GU3NYECKUe SIBICHUSI B IPUPO/IE,
IIPH 3TOM NEPEBOAUTDH NMPAKTUYECKYIO 3a7auy B yUE€OHYIO, BBIICTATh

CYIIECTBEHHBIC CBOMCTBA (MIpU3HAKU) PU3UUECKUX SBICHUI

14

OIMUCBIBATH H3YUYCHHBIC CBOMCTBA TElI H q)mnqecm/le SABJICHUA,

HCIIOJIB3YA (bnzpmecxne BCJINMYXHBI, IIPH OIHCAHUKU IIPABUIBHO




TPaKTOBaThb  (U3MYECKUH  CMBICT  HCHOJB3YEeMBIX  BEIMYHH,
0003HAUeHUsT M eIUMHHMLBI (U3NYECKUX BEJIWYMH, HAXOAUTh
(bopMysbl, CBS3BIBAIOLINE JaHHYIO (U3UYECKYIO BEIHYUHY C
JIPYTUMH BEIMYUHAMHU, CTPOUTH IPaUKU N3yUEHHBIX 3aBUCUMOCTEH

(U3HYECKUX BEIIMYUH

1.5

1.6

1.7

1.8

XapaKTepU30BaTh CBOMCTBA TeM, (PU3UYECKHE SBICHUS U MPOIECCHI,
WCIIONIb3YSl H3Y4YCHHBIE 3aKOHBI, MPH 3TOM JaBaTh CIIOBECHYIO
(GOopMyIIMpPOBKY 3aKOHa H 3alHUChIBaTh €ro MaTeMaTHYeCKOe

BBIPA’XCHHUC

OOBSACHATH (PU3UUECKHE MTPOILIECCH M CBOMCTBA TEJI, B TOM YHUCIIC U B
KOHTEKCTE€ CHUTYallMid MPAaKTHKO-OPHEHTUPOBAHHOTO XapaKTepa:
BBISBIISITH IPUYMHHO-CIICICTBEHHBIE CBSI3H, CTPOUTh OOBSICHEHUE U3
2 — 3 JIOTMYECKUX IIAroB ¢ MOMOIIBI0 2 — 3 M3y4YCHHBIX CBOMCTBA

(1)I/I3I/I‘IGCKI/IX HBHeHHﬁ, (bHSH‘ICCKI/IX 3daKOHa UJIKM 3aKOHOMCPHOCTHU

pemiats pacué€THble 3a7auyu (Omuparonyecs Ha cucremy u3 2 — 3
yYpaBHEHHUI), WCIONB3ys] 3aKOHBI H (OPMYIBI, CBS3BIBAIOIIUE
¢u3nuecKkue BENMYMHBI: HA OCHOBE aHalHM3a YCJIOBHUS 3aJlauyd
3aMUChIBaTh KPATKOE YCIOBHE, BBISBJISITH HEIOCTAIONINE WIIH
M30BITOYHBIE TaHHBIC, BRIOUPATH 3aKOHBI U JOPMYJIIbI, HEOOXOAUMBIE
JUTSL PEIIeHUs], POBOJANTHh PACUEThl M OLICHUBATh PEATMCTUYHOCTH

MOJIYUYCHHOT' O 3HAUCHUA (I)I/I3I/ILIGCKOI\/’I BCIIMYHHBI

pacrio3HaBaTh IMpOOJEMbI, KOTOPbIE MOXKHO PELIUTh IMpPU TOMOIIH
(bU3MUECKUX METOJIOB, UCIIOJIB3Ys OIIMCAHUE UCCIIEIOBAHUSL, BBIIEIIATD
MIPOBEPSIEMOE TMPEATIONOKEHNE, OLCHUBATh MPABUIBHOCTh IMOPSIKA
MIPOBEJICHUST MCCIECIOBaHMs, [EJIaTh BBIBOJAbI, HHTEPIPETUPOBATH

pe3ynbTaThl HAOIIOJICHHIA U OTTBITOB

1.9

1.10

MPOBOJIUTH OTBITHl TI0 HAONIONEHUIO (DU3MUYECKUX SIBICHUH WIIH
(U3NYECKUX CBOMCTB TEIN: CAMOCTOATENBHO COOMpATh YCTAHOBKY U3
n30bITOYHOrO0 Habopa 060pyI0BaHMs, OMUCHIBATH X0 OIbITA U €ro

pe3yabTaThl, GOPMYIUPOBATH BBIBOIBI

MPOBOJIUTh TPU HEOOXOIUMOCTH CEPHI0 TPSMBIX HU3MEPEHUIA,
OTpeIesisisl CpeHee 3HAYeHHe H3MepseMOoil BeauuuHbl ((HOKyCHOE
paccrosiHue coOuparoIel JTHH3bI), 000CHOBBIBATH BBHIOOP crocoda

U3MEPEeHUS (M3MEPUTEIHHOTO MpUOopa)




1.11

IpOBOAUTL UCCIICAOBAHUC 3aBHUCUMOCTEH (1)I/I3I/I‘ICCKI/IX BCINYHH C
UCTIOJIB30BAHUEM MPSIMBIX U3MEPEHHI: TNIAHUPOBATh UCCIIEIOBAHHE,
CaMOCTOSITENIFHO COOMpPATh YCTAaHOBKY, (PUKCHPOBATH PE3YIbTATHI
MOJTYYEHHOH 3aBUCHMOCTH (DPU3NYECKUX BEIMYUH B BHJE TaOIHMIIN

Fpa(l)I/IKOB, ACJIaTh BBIBOJALI IO PE3YyJibTaTaM MCCICAOBAHNA

1.12

1.13

MPOBOJANTh  KOCBEHHBIC U3MEpPCHHS  (PU3MYECKHX  BEIUYUH:
IUIAaHUPOBaTh ~ WU3MEpEHHus,  coOupaTh  SKCIEPUMEHTAIbHYIO
YCTAaHOBKY M BBINOJHATh HW3MEPEHHS, CIEAysl MPeII0KEHHON
WHCTPYKLMHU, BBIYUCIATH 3HAYEHUE BEIUYMHBI M aHAIM3UPOBATH
MOJYYEHHBIE PE3YJNbTaThl C YU4ETOM 3aJaHHOM MOTPEUTHOCTH

HU3MEpEHUI

CO6J'IIOI[3.TB [mpaBujia TCXHUKHU 0€e30macHOCTH IIpu pa60Te C

1ab0opaTOpPHBIM 000pyIOBaHHEM

1.14

1.15

1.16

1.17

pa3nuyaTtb OCHOBHBIC MPU3HAKU M3YyYCHHBIX (DM3NYECKUX MOICIICH:
MaTepualibHas TOYKa, aOCOJIIOTHO TBEPAOE TENO, TOUYEUHBIH
HCTOYHMK CBETA, Jyd, TOHKAas JIMH3a, IUIaHETapHas MOJEIb aToMa,

HYKJIOHHag MOACJIb aTOMHOTO Apa

XapaKTepu30BaTh MNPUHLUIBI JEHCTBUS H3YYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HA MX OIMCAHMS, HUCIOJb3Ys
3HaHHUA O CBOWCTBaX (U3MUECKUX SBIEHUH U HEOOXOAUMBIE

(1)I/I3I/ILIGCKI/IG 3aKOHOMCPHOCTHU

UCIIOJIb30BAaTh CXEMbl M CXEMaTHUYHbIE PUCYHKH M3YYEHHBIX
TEXHUYECKUX  YCTPOMCTB,  HM3MEPHUTENBHBIX  HpUOOpPOB U
TEXHOJIOTUYECKUX MPOLECCOB MPHU PEIICHUH Y4eOHO-TIPAKTHUECKUX
3aJ1a4, ONTUYECKHE CXEMBI JJIs TIOCTPOSHUS N300pakKeHU B IIIOCKOM
3epKaie ¥ cobuparomeil TmH3e

NPUBOAUTH TpUMEpHl (HAXOOUTh HWHPOPMALMIO O MPUMEPAX)
MPaKTUYECKOTO0  MCIMOJNb30BaHMS ~ (U3WYECKUX  3HAHUM B
MOBCETHEBHOM KM3HU Uil oOecriedeHus: O€30MacHOCTH  IpH
oOpamieHun ¢ npubopaMd UM TEXHUYECKUMH YCTPONCTBaMH,
COXpaHEHMs 370pPOBbS U COOJIOACHUS HOPM SKOJIOTHYECKOTrO

MOBEICHUS B OKPY>KAIOUIEH cpeie

1.18

OCYIIECTBIIATh MOUCK HMH(OpManMM (U3NYECKOTO COJEP>KAaHUS B
cetr IHTEpHET, cCaMOCTOATEIHHO (hOPMYIHUPYS TOMCKOBBIN 3ampoc,

HaXOOUTh MYTU OINpEAENCHUS JTOCTOBEPHOCTH  IOIYYEHHOM




1.19

1.20

1.21

nH(OpPMAIIUM HAa OCHOBE MMEIONIUXCS 3HAHUU M JOMOTHUTEIHHBIX

HMCTOYHHKOB

UCIOJb30BAaTh IIPU BBHINOJIHEHUH Y4YeOHBIX 3aJaHUN Hay4HO-
MOMYJISIPHYIO JTUTEPATypy (PU3MUYECKOTO COAEpIKaHUs, CIPABOYHBIC
MaTepuaibl, pecypcsl ceth VIHTepHeT; BiaaeTs HNpuéMamu
KOHCIIEKTHPOBAHUS TEKCTA, MpeoOpa3zoBaHus HHPOPMAITUH U3 OTHOM

3HAKOBOW CUCTEMBI B APYTYIO

CO3/1aBaTh COOCTBEHHBIE NUCHMEHHBIE M YCTHBIE COOOILEHUS Ha
OCHOBE WH(POpPMAIUU M3 HECKOJBKMX HCTOYHUKOB (PUIUYECKOTO
CoJiepKaHusl, MyOJINYHO MPEJCTABIATh PE3yIbTaThl TPOESKTHON WITN
HCCIEAOBATEeIIbCKON  NIEATENIbHOCTH, TPH  3TOM  TPaMOTHO
WCIOJIb30BaTh M3yYCHHBIA TOHATUUHBIA ammapar HU3y4aeMoro
paszena (U3MKU U CONPOBOXKAATh BBICTYIUIEHWE IpPE3EHTalueil ¢

y‘IéTOM 0COOEHHOCTEH AyaAUTOPUH CBEPCTHUKOB

MIPH BBIMOJHEHUN YY€OHBIX MTPOEKTOB U UCCIIEIOBAHUHN (PU3HUECKUX
IIPOLIECCOB paclpeAesaTh 00A3aHHOCTH B TPYIIE B COOTBETCTBUU C
IOCTABJICHHBIMU 3aJa4aMH, CIEAWTh 3a BBINOJHEHUEM IIJIaHA
JNEUCTBUA W  KOPPEKTHUPOBaTh €ro, aJaeKBAaTHO OLICHUBATh
COOCTBEHHBI BKIJIaJ] B JEATEIBHOCTh TPYIIBI, BBICTpaUBaTh
KOMMYHUKAaTUBHOE  B3aUMOJICUCTBUE, MPOSABISAS  T'OTOBHOCTh

pazpemiats KOHGIUKTHI




ITPOBEPAEMBIE D2JIEMEHTbBI COAEPKAHUA

7 KUIIACC

Kon Kon

1.1

1.2

pasjiena 3JIEeMEHTa
®U3UKA U EE POJIb B IO3HAHUU OKPYXAIOIIEI'O MHUPA

HpOBepﬂeMbIe 3JIEMEHTBI COAECPKAHUA

®duzuka — Hayka O MpUpoae. SIBICHHS NPUPOIBL.
dusznueckre SBICHUS: MEXAaHWYECKUE, TEIUIOBEIC,

IIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBbBIE
@dusnyeckue BenuuuHbl. M3mepeHue (uzHUECKUX
BenuunH. ®Pusnyeckue npubopsl.  IlorpemHocTs

n3MepeHuil. MexayHapoIHast CUCTEMA €IMHULL

1.3

1.4

1.5

EcrecTBeHHOHAYYHBII METOA MO3HAHUSA: HAOJIIOCHUE,
IIOCTAaHOBKA Hay4YHOI'0 BOIPOCA, BBIABM)KEHHUE TMIIOTES,
HKCIEPUMEHT MO0 IMPOBEPKE THUIOTE3, OOBSICHEHUE

Ha6moz[aeMor O SABJICHUSA
Omnucanue (I)I/I3I/I‘-ICCKI/IX SIBIICHUI ¢ HOMOIIIBIO MOAEIEH

[TpakTyeckue paboOTHI:

###Par##113mepenne pacCcTOSIHUM.
H#Hi#HPar###113mepenre 00bEMa KHUJIKOCTU U TBEPAOTO
Tena.

#HH#Par###Onpenenenue pa3MepoB MajbIX TeEIl.
#H##Par###3mepenne TemrepaTypbl TpH  TIOMOIIH

KUAKOCTHOI'O TCPMOMETPA U JaTUUKA TCMIICPATYPhL

INEPBOHAYAJIBHBIE CBEJJEHN A O CTPOEHUUN BEILIECTBA

2.1

#H##Par###CTtpoeHne BelecTBa: aTOMBI U MOJIEKYIIbI,
ux pasMepbl. ONBITHI, JOKA3bIBAIOIINE JHUCKPETHOE

CTPOCHUE BCUICCTBA

2.2

#H##Par###]lpmkenne  dvactuir  BemectBa.  CBs3b
CKOPOCTH JBWXKEHHUS YaCTUILl C TEeMIepaTypoi.

bpoyHoBckoe nBmwxkenue, nuddys3us

2.3

B3anmoneiicTBHe YacTHI] BELIECTBA: IPUTSHKEHUE U

OTTAJIKMBAaHHC




H#HPar###H#ArperaTHble COCTOSIHUS BEILECTBA:

CTPOCHHE rasos, KHJIKOCTEMN u TBEPIBIX
24 (kpucrainyeckux) Teia.  B3aumocBsa3p  Mexay
CBOMCTBAMHM  BEIIECTB B  pa3HbIX  arperaTHbIX
COCTOSTHUSIX U UX aTOMHO-MOJIEKYJIIPHBIM CTPOSHUEM
2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUH BO/IbI
[TpakTuyeckue pabOTHI:
#H##Par###0nenka 1uaMeTpa aroMma METOJI0OM PSIO0B (C
UCTIOJIb30BaHuEeM (GoTorpaduii).
2.6 #HHPar###ONBITEL 110 HAONIONEHUIO  TEIUIOBOIO

pacIIupeHHsI Ta30B.
H#HAHPar#H#0OnbITl 10 OOHAPYXKEHHUIO JEHCTBUS CHII

MOJIEKYJIIPHOTO MPUTSIKEHUS

JIBWDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexanuueckoe JBUYKEHUE. PaBHOMepHOE u
' HEPaBHOMEPHOE JBM)KEHUE
#H##Par###Cxopocte.  CpenHsisi  CKOpPOCTb  TpH
3.2 HEpPaBHOMEPHOM JIB)KEHHMH. Pacuér myTw u BpeMeHH
JIBIDKCHUS
SBnenue uHepuuu. 3akoH MHepuuu. B3anmoneiicTBue
3.3 TeJ KaK MPUYMHA U3MEHEHUS! CKOPOCTH JABUKEHUS TEJl.
Macca kak Mepa UHEpPTHOCTH Teja
34 ###Par### lnoTHOCTh BemiecTBa. CBS3b MUIOTHOCTH C
' KOJIMYECTBOM MOJIEKYJ B €IMHUIIE 00BEMA BeIecTBa
3.5 Cuita Kak XapakTepUCTHKA B3aUMOICUCTBUS TEN
36 Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuibl ¢
' MOMOIIbIO JUHAMOMETpA
3.7 #i##HPar#t#IBnenne tarorenus u cuia Tsokectu. Cuna
' TSKECTH Ha JpYrux IaHerax. Bec Tema. HeBecomocTh
38 Cuna tpenus. TpeHue CKOJIbKEHUS U TPEHHUE IMOKOS.
' Tpenue B Ipupoae U TEXHUKE
3.9 ##HPar###CnoxeHne cui, HalpaBICHHBIX 0 OJHOU
' npsMoid. PaBHoieliCTBYIO1As CHIT
3.10 [TpakTrueckue pabOTHI:




3.11

3.12

OnpeneneHue CKOPOCTH PaBHOMEPHOIO JBMKEHUS
(wrapuka B JKUAKOCTH, MOJEIH 3IIEKTPUUYECKOrO
aBToMOOWIsE W Tak pgainee). OmnpenencHue cpeaHen
CKOPOCTH CKOJIbXEHHA Opycka WIM IIapuka 110
HAKJIOHHOM IulockocTH. OrmpeneneHue IUIOTHOCTU
TBEéprOoro  Tema.  OmbITBL,  JEMOHCTpPHUPYOIINE
3aBHCUMOCTH pacTsuKeHus (aedopmaruin) npyKUHbl OT
HOPUIOKEHHOW cuibl. ONBITEL, JAEMOHCTPUPYIOLIUE
3aBHCUMOCTb CHUJIbI TPEHMSI CKOJIBKEHUS OT BEca Tela U

XapaKTepa COIMPpHUKaCarOMUXCA HOBerHOCTeﬁ

dusnuecKkue BICHUS B IPUPOJE: IPUMEPHI JBHKEHUS C
Pa3IMYHBIMK CKOPOCTSIMM B )KMBOM M HEXKMBOM IPUPOJIE,

HeﬁCTBHC CHJIBI TPCHUA B IIPUPOAC U TCXHUKEC

TexHuueckue yCTpOﬁCTBaZ JUHAMOMCTP, HOAIIHUITHUKHU

JIABJIEHUE TBEP/BIX TEJI, )KUJIKOCTEN 1 TA30B

4.1

4.2

JaBnenue TBEpmoro tena. CrocoObl yMEHBIICHUS U
YBEJIMUYEHUS 1ABIICHUS

I[aBJ'IeHI/Ie raza. 3aBHUCHUMOCTh JaBJICHHUA TIa3a OT

00BEMa, TeMIiepatypbl

4.3

4.4

4.5

4.6

Hepenaqa JaBJICHUA TBép)]I)IMI/I TCJIaMU, XUAKOCTAMHU U

razami. 3akoH Ilackams. IITHeBMaTHUeCKHE MAIIIMHEI

3aBUCHUMOCTh JABJICHUS OJKUAKOCTHU OT TIyOWHBI.
[MuapocraTudeckuit napajiokc. CoobOmaromuecs

COCyIHhI. FI/II[p ABJIMYCCKNEC MCXaHHN3MbI

Atmocepa 3emnu W arMocdepHOe JIaBJICHHE.
[IpyunHBl CyIIECTBOBAHMSI BO3AYIIHONM  000JOYKU
3emuu. OnpiT Toppuyennu. 3aBUCUMOCTh
aTMoc(epHOro naBi€HUS OT BBICOTHI HaJ YPOBHEM
Mopsi

Nsmepenne armocheprnoro nasneHus. [Ipubopsr s

HU3MCPCHUMA aTMOC(I)CpHOl"O JaBJICHHUA

4.7

JleficTBHe KMAKOCTH W ra3a Ha IOTPYKEHHOE B HHUX
Teno. BrelTamkuBaromas (apxumenoBa) cuiia. 3aKOH

Apxumena




4.8

[InmaBanue Ten. Bo3ayxornnaBanue

4.9

[TpakTuyeckue pabOTHI:

HccrnenoBanne 3aBUCHMOCTH Beca Telda B BOJIE OT
00béMa TOTpYKEHHOW B IKHIKOCTb 4YacTW Tena.
OnpeneneHre BBITAIKUBAIOIIECH CHUJIbI, JEUCTBYIOIIEH
Ha TeJo, MOrpyXkEéHHoe B KuUAKocTh. lIpoBepka
HE3aBHCUMOCTH BBITAJIKUBAIOIIEH CUJIbI, TEHCTBYIOIICH
Ha TEII0 B JKUIAKOCTH, OT Macchl Tella. OIBITHI,
JEMOHCTPHUPYIOLIUE 3aBUCUMOCTh  BBITAJIKHUBAIOLIECH
CHUJIBI, IEHCTBYIOILEH Ha TEJIO B KUJKOCTH, OT 00BbEMA
MOTPY>KEHHOU B XKUIKOCTh YaCTH Te€Jla U OT IVIOTHOCTH
xkugkoctd.  KoHCTpyupoBaHue — apeomeTpa  WIH
KOHCTPYMpPOBAaHUE JIOJKM U  ompeneieHue  eé

TPYy30IO0IbEMHOCTH

4.10

du3nyeckue SABJICHUA B nmpupoac: BIIMAHHUC
aTMOC(I)epHOFO JaBJICHUA  Ha JKUBOM OpraHu3Mm,

TJIaBaHue PhIO

411

TexHudeckue yCTpoWCTBa: COOOLIAIONIUECS COCYABI,
YCTPOMCTBO BOJIONPOBOJA, TUAPABINYECKUI IIpecc,
MaHOMeETp, 0apoMeTp, BHICOTOMED, OPIIHEBON HacocC,

apeoMeTp

PABOTA, MOITHOCTD, DHEPTUA

5.1 Mexanudeckas pabora

5.2 Mexannueckas MOIIHOCTD

- [TpocTele MeXaHU3MBI: pbIYar, OJOK, HaKJIOHHAs

' MI0CKOCTh. [IpaBuio paBHOBecHs phlyara

54 [TpumeHeHue paBuia PaBHOBECHUS pbldara K OJI0Ky
«3omotoe  mpaBwio»  MmexaHukd. Koapduuuent

55 MOJIC3HOT0  JEWCTBUS  MEXaHH3MOB. [Ipocteie
MEXaHHU3MBI B OBITY U TEXHHUKE

5.6 [ToTennmanpHast SHEPTUH TEJIa, TOTHATOTO HaJ 3eMIIEN

5.7 Kunerndeckas sHeprus

58 [Tonnas mexaHuyeckasi SHEprus. 3aKOH U3MEHEHUS U

COXpPaHCHUMA MEXaHUYeCKOMH OHCPIruun




5.9

5.10

[TpakTuyeckue paboOTHI:

#H##Par###Onpeneneaue paboOThl CHUJIBI TPEHHS TIPH
pPaBHOMEpPHOM JIBUKCHUHU TeJla MO TOPU30HTAIBHOM
nosepxHoctu. lMccnenoBaHue YCIOBUI paBHOBECHS
ppaara. M3mepenue KIIJI HaKIOHHOM IUIOCKOCTH.

I/I3yquI/Ie 3aKOHa COXpaHCHUA MEXaHUYeCKOH OHEpIrun

du3nyeckue SBICHHUSI B npupoac: pbHaru B TEJIC

YCJIOBCKA

5.11

8 KJIACC

Kox Kon
pasnena JIeMeHTa

TexHuueckne yCTpOMCTBA: pblUar, MOABUKHBIA U
HEMNOJIBWKHBIN OJIOKU, HAKJIIOHHAS TJIOCKOCTb, TPOCTHIE

MEXaHU3MBI B OBITY

IIpoBepsiemble 1eMEHTHI COIePKAHUS

6.1

TETUUIOBBIE ABJIEHU A

OCHOBHBIE TIOJIOXKEHHSI MOJIEKYJISIPHO-KUHETHUECKON
TEOPUM CTPOCHMs BemiecTBa. Macca M pa3Mmepsl
MoJsieKyn. OmbIThl, MOATBEPXKJAIOIINE OCHOBHBIE

ITOJIOKCHUA MOJ'ICKy.TISIpHOKHHGTH‘-ICCKOﬁ TCOpHUn

6.2

Mogenmun TBEpHOro, IKUAKOIO M razoo0pa3HOro
coctosiHuM BemiecTBa. Kpucramnmueckue u amopdHbie

TCI1a

6.3

6.4

OObsicHEHHE CBOMCTB I'a30B, )KUJIKOCTEH U TBEPIBIX TEI
Ha OCHOBE IIOJIO)KCHUM MOJIEKYJIIPHOKMHETUYECKOU

TEeopun

CmMayuBaHue 1 KalmWJIISIPHBIC ABJICHUA

6.5

6.6

TennoBoe pacmIMpeHne U cxKaTue

Temnepatypa. CBs3b TeMIepaTypbl CO CKOpPOCTBIO

TCIIJIOBOT'O ABUXKCHUS YaCTHUI]




Buyrpenuss JHEPTHUsL. CrniocoOsr U3MEHEHUS

6.7 BHYTPEHHEH SHEpPIruM: TEIulolepeaadya U COBEPIICHUE
paboThI
6.8 Bunbl TeIIonepe1ayu: TEIJIONPOBOJHOCTb,
' KOHBEKLIUS, U3IIy4YEHUE
KommuectBo  TemnoTel.  YaelnbHas  TEIUIOEMKOCTH
6.9
BEILECTBA
TennooOMeH W TEIUIOBOE paBHOBECHE. YpaBHEHHE
6.10
TEIIOBOTO OanaHca
6.11 [InaBieHne u  OTBEpAECBaHME  KPUCTAIUIMUECKUX
. BEILECTB. Y JIebHAas TEIUIOTA IIJIaBICHUS
[TapooOpa3oBanue u  KoHaeHcanusa. Vcnapenwue.
6.12 Kumenne. VYnenpHas Ttemiora mapooOpa3oBaHUS.
. 3aBUCHUMOCTh TEMIIEPATYPhl KUTICHUSI OT aTMOC(EPHOTO
JIaBJICHUS
6.13 BnaxuocTs Bo3yXxa
6.14 OHeprus TOIMBA. Y IeJIbHas TEIJIOTa CrOPaHMs
[Mpunmuner  pabotel  TermioBbix apurateneid  KITJ
6.15 TEIUIOBOTO JIBUTaTeNsl. TeroBble BUTAaTeIN U 3alluTa
OKPYXarOIEe Cpebl
3aKOH COXpaHEHUS ¢ TPEBPAIICHUS DHEPTUU B
6.16
TEIUIOBBIX Ipolieccax
[TpakTudeckue paboThI:
H#HHHPar###O0nbITEI 10 OOHAPYXKEHUIO JCHCTBUSA CHIT
MOJIEKYJIIPHOTO TIPUTSIKEHUSI.
HHHPar###ONBITEl 110 BBIPALMBAHUIO  KPUCTAJIOB
6.17 IIOBapEHHO COM MM caxapa.

#HHPar###0neITBI 0 HAOMIONEHUIO  TEINIOBOTO
pacuIMpeHust ra3oB, KHUJIKOCTEH U TBEPIBIX TEI.
#HH#Par###Onpenenenue qaBneHus BO3ayXa B OaJuIoHe

HIIpULA.




#HHHPar###0nbIThl, NEMOHCTPUPYIOUIUE 3aBHCHUMOCTD
JaBJICHUSI BO3[yXa OT ero o0b&Ma M HarpeBaHUs WU
OXJIQXKICHUSI.

###Par###1 IpoBepka TUIIOTE3bI JIMHEWHON
3aBUCHUMOCTH  JUTMHBI ~ CTOJIOMKA  JKHJIKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIIepaTyphl.
###Par###Habmonenne  W3MEHEHUST  BHYTPCHHEH
SHEPruM Tella B pe3yabTaTe TEIUIonepeaadyn U padoThl
BHEITHUX CHIL.

###Par###lccnenoanue SBICHUS TEIJIOOOMEHA TIPH
CMEIIMBAHUU XOJOIHOM U TOpsiueld BOMBI.
#H#Par###Onpenenenue KOJIMYEeCTBA TETLJIOTHI,
MOJIYYEHHOTO BOJIOM TIPH TEIUIOOOMEHE C HarpeThiM
METATMYECKUM LUITUHAPOM.

###Par#H#OnpeneneHne  yAenpHOM — TEMJIOEMKOCTH
BEIIECTBA.

#H##Par###lccnenoBanue mpoiiecca UCTIapeHus.
#HH#Par###OnpenienieHne  OTHOCUTENBHON BIIAXXHOCTH
BO3/yXa.

#H##Par###Onpenenenue yAEeTbHON TETJIOTHI

IJIaBJICHUSA JIbAA.

6.18

6.19

dusnueckue SBICHUS B MPHUPOJE: IOBEPXHOCTHOE
HaTsDKEHWE W KalWUAPHBIE SBICHHUS B TPUPOJE,
KPHUCTAJTBI B IPUPOJIE, M3mydeHue ColHIla, 3aMep3aHne
BOJIOEMOB, MOpCKHE Opu3bl; 00pa3oBaHUE POCHI,

TyMaHa, HHCA, CHCTa.

TexHuueckne yCTpPOMCTBAa: KamWUIAPhl, NPUMEPHI
MCII0JIb30BaHUsI KPUCTAIIJIOB, KUAKOCTHBIN TEPMOMETP,
JaT4UK TeMIepaTypbl, TEPMOC, CHCTEMa OTOIJICHUS
JIOMOB, TUTPOMETPBI, IICUXPOMETp, MapoBas TypOuHa,

ABUTaTCJ]Ib BHYTPCHHCTO CrOpaHUs.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHW A

7.1

Onextpuzanus Tel. J[Ba poja 3JeKTpUUECKHX 3apsiioB




B3aumMoneiictBue 3apspkeHHBIX Ten. 3akoH Kysona

7.2 (3aBHCUMOCTh CHJIbI B3aMMOJEHUCTBHS 3apsDKEHHBIX Tell
OT BEJIMYMHBI 3aPsIJIOB U PACCTOSIHUS MEKIY TEIaMu)
DJIEKTPUYECKOE novie. Hanpspoxkéanoctsb

7.3 anekTpuyeckoro mois. IlpuHnun — cynepro3unuu
ANEKTPUYECKHUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE)
Hocurenu »siekTpuyeckux 3apsaoB. DJIeMEHTapHbIN

7.4 anexkTpuueckuit 3apsaa. Ctpoenue aroma. [IpoBoaHuku
U JUDJICKTPUKHU

7.5 3aKOH COXpaHEHHsI SJEKTPUUECKOTO 3apsiia

- DNeKTpUYecKUuii  TOK.  YCJIOBHS  CYILIECTBOBaHUS

' AIIEKTPUYECKOTO TOKA. ICTOYHMKHM MOCTOSIHHOTO TOKa
HerictBus 3IIEKTPAYECKOTO TOKa (TeruioBoe,

7.7 XUMHUYECKOE, MAarHUTHOE). OJEeKTPUYECKUH TOK B
KUAKOCTAX M razax

. OnekTtpuueckass nenb. Cuia Toka. DIJIEKTPHUUECKOE

' HaIpsiKEeHUe
29 CormnpoTHuBiIeHNE MPOBOJIHUKA. VY nenbHOE
' CONPOTHUBIICHUE BEILIECTBA

7.10 3akon OMa 11 yJacTKa 1enu
[TocnenoBarenbHOE W TMapalieTbHOE COCIUHEHHE

7.11
MTPOBOTHUKOB
PaGora ¥ MOIIHOCTH AIEKTPUYECKOTO TOKA. 3aKOH

7.12
Jxoyna — Jlenua

213 DNEeKTpUYeCKHe IEeNu U MOTPEOUTENH SIEKTPUUECKOM

' sHepruu B ObITy. KopoTkoe 3aMbIkaHne
[TocTostHHBIE MarHUTHI. B3anmoselicTBre MOCTOSTHHBIX

7.14
MarHuTOB
MarnutHoe mnosne. MarHutHoe mojie 3eMiId U €ro

7.15
3HAUYCHHE JIJIs1 KU3HU Ha 3emiie

216 Oneir Opcrena. MarHuTHOe MOJE€ 3JIEKTPUUECKOTO

TOKa. HpI/IMeHeHI/IG OJICKTPOMArHuTOB B TCXHHUKC




7.17

7.18

7.19

7.20

JlelicTBME MArHUTHOTO MOJs HA NPOBOJHHUK C TOKOM.
DJIEKTPOABUTATEIb MOCTOSIHHOTO TOKa. Mcronbs3oBanue
AJIEKTPOJIBUTATENIEN B TEXHUUYECKUX YCTPOMCTBAX U Ha

TpaHCIopTe

Onbitel  ®apanes. SBieHue  3JIEKTPOMArHUTHOM

uHaykuuu. [Ipasuno Jlenna

DneKTporeHepaTop. CrniocoOsl MOJTy4EHUs
AIIEKTPUYECKOM  DHEpPruH.  DJIEKTPOCTAHIMM  Ha

BO300HOBJISIEMBIX UCTOYHUKAX OHEpPIrun

[TpakTuyeckue paboOTHI:

OnbIThI O HAOJIOICHUIO JIEKTPU3ALIUU TEJT UHIYKIIUEH
U IIPU COIIPUKOCHOBEHUH.

HccnenoBanue JEHCTBUS DIICKTPUYECKOTO TOJS HA
MPOBOJTHUKY U JUAJICKTPHKH.

COopka W TpoBepKa pabOThI AIEKTPUUYCCKOW MU
MTOCTOSTHHOTO TOKa.

W3mepeHue u peryInupoBaHHUe CUIIBI TOKA.

H3mepeHnue u peryiupoBaHue HaMPsHKEHUS.
HccnenoBanue 3aBHCHMOCTH CHIJIBI TOKa, HWAYIIETO
Yepe3 Ppe3nuCTOp, OT CONPOTHBICHUS pE3UCTOpa H
HATPSDKEHUS Ha Pe3UCTOpe.

OnBITHI, JIEMOHCTPUPYIOIIIHE 3aBHUCHUMOCTh
AJIEKTPUIECKOTO COTPOTHBIICHUS TPOBOJHUKA OT €ro
JUTHHBI, TUTOMIA/IH ITOTICPEYHOT0 CEUCHUS U MaTepraa.
IIpoBepka mpaBwia CIOXKEHUA HANPSHKEHUN TpU
MOCNIEOBATEIHHOM COEMHEHUU JBYX PE3UCTOPOB.
[TpoBepka mpaBuiIa AJsl CUIIBI TOKA MPU MapaIeIbBHOM
coeMHEeHNU pe3uctopoB. OmpeneneHne  pabOTHI
DIIEKTPHUYECKOTO TOKA, WAYIIEro depe3 pe3UucTop.
OnpeneneHre MOITHOCTH — JJEKTPHUECKOTO  TOKa,
BBIJICTISIEMON Ha pesucrope. HccnenoBanue
3aBHCUMOCTH CHJTBI TOKA, UAYILETO Yepes3 JIaMIIOUKY, OT

HanpspkeHusa Ha Held. Onpenenenue KIIJ[ narpeBarens.




Uccnenosanue MarHUTHOTO B3aUMOJCHCTBUS
IIOCTOSIHHBIX MarHuToB. M3ydeHue MarHuTHOro moJis
MOCTOSIHHBIX MAarHUTOB NpPU HUX OOBEAUHEHUU U
paszaenenuu. McciienoBanue qeUCTBUS SIEKTPUUECKOTO
TOKa Ha MarHuTHYIO CTPEJIKY. OnbITHI,
JIEMOHCTPUPYIOLIUE 3aBUCUMOCTh CUJIBI
B3aUMOJICMCTBUS KaTYIIKH C TOKOM U MarHuTa OT CHJIbI
TOKa M HampaBJIeHUs ToKa B Karymke. M3ydeHue
JIEUCTBUSI MAarHUTHOTO TIOJII HA TPOBOJHUK C TOKOM.
KoncrpynpoBanue u U3y4yeHue paboThI
BIEKTPOJBUTATENS. H3mepenne KII
AJNIEKTPOJIBUTATEIbHON  yCTaHOBKU.  OMNBITHI  TIO
HCCJICIOBAHUIO SIBJICHUSI 3JIEKTPOMArHUTHOMN
WHIYKLIWW: HWCCIEAOBAHUE W3MEHEHUW 3HAYEHUS U

HaIllpaBJICHUA UHAYKIIUOHHOTO TOKa

dusnueckre SBICHUS B TPUPOJAC: DICKTPUUYECKUE

SABJICHHUA B aTMoccpepe, QJICKTPHUYCECTBO  JKHUBBIX

7.21 OpraHU3MOB, MAarHUTHOE TOJIe 3eMiu, Apeii( MOI0COoB,
POJIb MAarHUTHOTO TIOJIS JUIS )KU3HU Ha 3eMIle, OJISIPHOE
CHUSTHHE
TexHu4ecKkrue yCTpOMCTBA: JJIEKTPOCKOI, aMIEPMETP,
BOJIETMETP, PEOCTAT, CYETUUK DIIEKTPUIECKON SHEPTHH,
799 AIIEKTPOOCBETUTENbHBIE TMPUOOPBI, HarpeBaTeNbHbIC
' AIIEKTPOIPUOOPHI (mpuMepsI), AJIEKTPUUYECKHE
NPEOXPAaHUTEIH, SJIEKTPOMArHUT, SJIEKTPOJIBUTATEIb
MOCTOSTHHOTO TOKa, TeHEPaTOp MOCTOSTHHOTO TOKA
9 KJIACC
Kon Kon
[IpoBepsieMbIe 7IEMEHTHI COJIEPIKAHUS
paszaena HIIEMEHTa
8 MEXAHUWYECKUE SABJIEHUA




Mexanndyeckoe JBHKEHHE. MarepuanpHas TOYKA.

8.1
Cucrema orcuéra
8.2 OTHOCUTETBHOCTh MEXaHUYECKOTO JIBUKEHUS
8.3 PaBHOMEpHOE IPSMOJIMHEHOE JBUKEHUE
###Par#t#HepaBHomepHoe MPSIMOJIUHEHHOE
8.4 neixkeHne. CpeHsis 1 MTHOBEHHAs! CKOPOCTh TeJia pu
HEPaBHOMEPHOM JABM)KEHUU
8.5 Yckopenue.  PaBHOyCKOpEeHHOE — MpsIMOJIMHEHHOE
' JIBUKCHHC
8.6 #H#Par###CBoooanoe magenue. OnsITel [ anuies
###Par##PaBHoMepHOE ABM)KEHHE O OKPYKHOCTH.
8.7 [Tepuon u dactota oOpamenus. JlnnelHas u yriosas
ckopoctH. LleHTpocTpemMuTeabHOe yCKOPEHHE
8.8 ITepserit 3akon HproToHa
8.9 Bropoii 3akon HeroToHa
8.10 Tpernii 3akoH HeroTona
8.11 HiHPar#t#H## [puHIMIT CYyTIEpIIO3UIINN CHIT
8.12 Cwuia ynpyroctu. 3akoH ['yka
###Par#H##Cuna TpeHus: cuila TPEHUs CKOJIbXKEHUS,
813 CHUJIa TPEHUS TTOKOS, IPYTHE BUJIbI TPEHUS
8.14 #HH#Par###Cuia  TSHKECTH M 3aKOH  BCEMHUPHOTO
' TATOTEHHS. Y CKOPEHHE CBOOOIHOTO TTaICHHS
8.15 [emwxenne t1uianer Bokpyr Comnma.  Ilepsas
' KOCMHYecKast CKopocTb. HeBecoMOCTh 1 meperpys3ku
816 PaBHOBecue MarepuambHOW  TOYKH. AOCOJOTHO
' TBEPIOE TEIIO
H###Par###PaBHoBecHe TBEPIOTO TeJa ¢ 3aKPEIIEHHOM
847 OChI0 BpamieHust. MomeHT cuiibl. LIeHTp TskecTn
8.18 Nmmynsc Tena. 3menenue umiyibca. UMmyabsc cuitsl
8.19 3aK0H COXpaHEHHUsI UMITYJIbCa
8.20 H#HAH#Par###PeakTBHOE NBIDKEHIE
8.21 Mexanudeckas paboTa U MOIITHOCTh




8.22

8.23

Pabota cun TsKkecTH, ymnpyroctd, TpeHus. CBs3b
SHEPIuu 1 paboThl

HOTCHHI/IaJ'IBHaSI SHEprusa TC€jia, MNOAHATOrO Hal

MOBEPXHOCTHIO 3eMJIU

8.24

IToTreHumanpHas YHEPrUs CKATOU NPYKUHBI

8.25

8.26

8.27

###Par###Kunetnueckas  sHeprus. Teopema o

KUHETHYECKOW YHEPTUN
###Par###3akoH coXpaHEeHUsS] MEXaHUYECKOW SHEPTUH

[TpakTuyeckune pabOTHI:

Omnpenenenue cpeHeil CKOPOCTH CKOJIbKEHUs Opycka
WIA JIBWKCHUS HIapUKa MO HAKIOHHON IUIOCKOCTH.
Omnpenenenue yCKOpeHUs Teia Mpu paBHOYCKOPEHHOM
JBYD)KEHUU 110 HAKIIOHHOW TUIOCKOCTH.

HccnenoBaHre 3aBUCUMOCTH IyTH OT BPEMEHH IPH
PaBHOYCKOPEHHOM  JIBWKCHMHM  0e3  HadalbHOM
CKOpOCTH.

[TpoBepka THIMOTE3BI: €CIM TIPU PABHOYCKOPEHHOM
JBYDKEHUHU 0€3 HayaJlbHOW CKOPOCTH IYTH OTHOCSITCS
KaK psJl HEYETHBIX 4YHCET, TO COOTBETCTBYIOIIHE
IPOMEXYTKH BPEMEHU OJIMHAKOBBI.

HccnenoBanue 3aBHCUMOCTH CHUTBI TpEeHUs
CKOJIbXKEHHS OT CHJIBl HOPMAJIBHOTO JaBJICHHS.
Onpenenennie Kod(pPUIMEHTA TPEHHUS CKOJIBKEHUS.
Onpenenenue KECTKOCTH MpyXuHBL. OnpeneneHue
paboTHI CHJIBI TPEHHS NPH PaBHOMEPHOM IBIKECHHH
TeJIa MO0 TOPU30HTANIBHOM MoBepXHOCTH. OnpeseneHue
paboOTBl CWIJIBI YIOPYTOCTH TpU TMOABEME Tpy3a C
UCTOJIb30BAHUEM  HEMOJBI)KHOTO U TOABHIKHOTO

OJIOKOB

8.28

du3nyeckue SIBICHUS B Iprupoac: IPHUIIMBBI U OTJIIUBEI,
JABMKCHUC INIIAHCT Connaeynoi CHUCTCMbI, PCAKTUBHOC

JABVKCHUC )KMBBIX OPTraHU3MOB

8.29

TexHuueckue yCTpPOWCTBA: CHUIAOMETpP, JAaTUYUKHU

II0JIO’KEHHUS, PACCTOSIHUS U YCKOPEHUS, PaKEThI

MEXAHNWYECKUE KOJIEFAHUMA 1 BOJIHBI




9.1

KonebarensHoe JIIBUKECHUE. OCHOBHEIE
XapaKTEPUCTHKH  KOJcOaHWii: IEpHoJa, dacToTa,

aMILIATY/a

9.2

MaremMatnyeckuii M IPYKUHHBIA ~ MAasTHUKH.
[IpeBpamienre  sHepruM  OpuU  KOJIeOATEIBHOM

JIBIDKCHUN

9.3

9.4

9.5

3aryxatomue kosnebanus. BeiHyxkaeHHbsie KojaeOaHusl.

Pe3onanc

Mexannueckue BoOJHBL. (CBOWCTBA MEXAHMYECKUX
BOoiH. lIpomosnbHble M momnepedyHsle BOJIHBL. JlIMHA
BOJIHBI U CKOPOCTb €€  pacnpoCTpaHEHHUS.
Mexanndeckre BOIHBI B TBEPAOM TeJIE, CEHICMUYECKHE

BOJIHBI

3ByK. ['poMKOCTB U BbICOTa 3ByKa. OTpakeHue 3ByKa

9.6

WHu¢pa3Byk U yiabTpa3Byk

9.7

[TpakTrueckue paboThI:

OnpeneneHve 4acToTbl W IepuojAa  KojeOaHHi
MaTeMaTHYECKOTO MasiTHUKA.

OnpeneneHve 4acToTbl W Iepuojaa  KojeOaHHi
NPYKUHHOTO MasiTHUKA

HccnenoBaHue 3aBUCUMOCTH TepHoJa KojeOaHHi
MOJBEIIEHHOTO0 K HUTH Tpy3a OT JJIMHBI HUTH.
HccnenoBaHue 3aBUCUMOCTH TepHoJa KojeOaHHi
NPYKHHHOTO MasTHHKAa OT Macchl Tpy3a. lIpoBepka
HE3aBUCHUMOCTH  Ilepuoja  KoinebaHud  Tpy3a,
MOJIBEIIEHHOTO K HUTH, OT MAacChl rpy3a H KECTKOCTH
npyxuHbel. V3MepeHue  ycKopeHuss CBOOOJHOTO

naJieHus

9.8

du3nueckue SABJICHUS B IprUpoac: BOCIIPHUATHUEC 3BYKOB
JKUBOTHBIMH, 3CMIICTPSICCHUC, ceilicMUYecKue BOJIHBI,

IIYHaMH, 3XO0

9.9

TexHuueckrue YCTpOMCTBA: 3XO0JIOT, HMCIOJIb30BAHUE

yIABTPa3ByKa B ObITY M TEXHUKE

10

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI




101 DJIEKTPOMArHUTHOE MoJjI€e. DJIEKTPOMArHUTHBIE BOJIHBI.
' CBolicTBa AJIEKTPOMArHUTHBIX BOJTH
10.2 [Ixana 3MeKTPOMarHUTHBIX BOJIH
10.3 DOnekTpoMarHuTHasi nmpupoja cera. CKOpocTh CBETa.
' BonHoBBIE cBOMCTBaA cBETA
[TpakTuyeckue pabOTHI:
10.4 N3yueHne CBOWCTB JJICKTPOMArHUTHBIX BOJH C
MOMOIIBI0 MOOMIIBHOTO TesehoHa
@dusnueckue SBICHUS B TNPUPOJAE: OHOIOTHYECKOE
10.5 JIIEUCTBUE BHIMMOTO, yIbTPaPrOIETOBOTO u
PEHTIE€HOBCKOI'O U3JIy4CHU I
10.6 TexHuueckue yCTpOICTBA: UCIIOJIb30BaHUE
' AIIEKTPOMArHUTHBIX BOJIH JUISI COTOBOM CBSI3U
CBETOBBIE SBJIEHUA
111 JIyueBast monens cBera. MIcTOUHMKM CBETa
11.2 [IpsamonnHETHOE pacIpOCTPAHEHUE CBETA
113 Otpaxxenue cBera. Ilmockoe 3epkano. 3akoH
' OTpa’KeHHsI CBETa
114 [Ipenomienne cBera. 3aKOH TMPETOMIICHHS CBETa.
' [TomHOE BHYTpEHHEE OTpakeHHE CBETa
115 JInnza. Xop nydelt B 1MH3€E
116 OnTuueckas cucrema ¢oroanmnapara, MUKPOCKONa U
11 ' TEJIECKOTIa
117 I'ma3 kak onrunueckass cucrema. ban3opykocTs
' JATbHO30PKOCTh
118 Paznoxenue 6enoro csera B criekTp. OnbiTsl HproTOHA.
' CrnoxeHne CreKTpallbHBIX IBETOB. Jlucriepcus cBeta
[TpakTuyeckue paboOTHI:
###Par###lccnenoBanue 3aBUCHUMOCTH yriia
11.9 OTpa)XEHMsI CBETOBOTO JIy4ya OT yIJia MaJeHUs.
#HH##Par###l13ydeHne XapakTEPUCTHK HW300paKEHHS
npeaMeTa B INIOCKOM 3epKale.




12

#H#Par###lccnenoBanue 3aBUCUMOCTH yria
MPETIOMIICHUSI CBETOBOIO JIy4a OT yrjla MaJieHust Ha
TPaHUILIC «BO3JIYX — CTEKIIO.

###Par### lonyuenne W300paKEHHA € TIOMOIIBIO
coOuparoIIe JTMH3BL.

#H##Par###OnpenencHue (GOKYCHOTO pPaCCTOSIHUS |
ONTHYECKOMN CHITBI COOUPAIOIICH JTMH3BI.
H#HHHPar###0npITEl IO Pa3JI0KEHUIO OEJoro CBeTa B
CIIEKTD.

#HHAPar###OnbITHl 110 BOCIPHUATHIO I[BETA MPEIMETOB

npy UX HAOJIIOIEHUH Yepe3 IIBETOBbIC (DMIIBTPHI

®u3nyecKue SIBICHHS B npupoac: 3aTMCHUA COJIHIIa u

11.10 JlyHbl, 1BeTa Ten, ONTUYECKUE SBJICHHS B aTMochepe
(uBet Heba, pedpakius, pagyra, MUPax)
11 TexHudyeckue  yCTpOMCTBA: OYKH,  IIEPUCKOII,
' doToanmnapar, ONTUYECKUE CBETOBO/IbI
KBAHTOBBIE SABJIEHUA
121 Oneitel Pesepdopna u mimanerapHass MoJIeIb aToMa.
' Mognens aroma bopa
122 Hcnyckanne U moriomnieHue cBera aToMoM. KBaHTHI.
' JInHelyaTeie CIIEKTPBI
12.3 PannoaktuBHOCTB. Anlb(a, 6eTa- 1 raMMa-u3IydeHUs
194 Ctpoenue artomHoro sigpa. HykimoHHas wmonens
' aTOMHOTrO siapa. N3oTormbl
125 PannoaktuBHbie npeBpamnienus. [lepuon nonypacnana
' ATOMHBIX sI7IEP
126 S nepuble peakuuu. 3aKOHbI COXpPaHEHUS 3apsI0BOTO U
' MacCOBOT'O YUCE
OHeprusi CBsI3M aTOMHBIX siaep. CBs3b Macchl U
12.7
SHEPTrUuu
128 Peakuumn cuHTe3a u pgenenus sapep.  McrouHukum
' sHepruun CoJiHIa U 3BE311
129 Anepnas o»Hepretuka. JlelcTBUE paaMOAKTUBHBIX

PI3JIY‘-I€HPIﬁ Ha JXUBbIC OPIraHU3MbIL




12.10

12.11

12.12

[TpakTuyeckue paboOTHI:

HaOnroneHue CIUIOIIHBIX M JIMHEHYaThIX CIIEKTPOB
U3JTy4CHHUS.

HccnenoBaHue TpeKOB: U3MEPEHHE SHEPIHMM YacTULIBI
110 TOPMO3HOMY ITyTH (110 poTorpadusm).

M3mepenue painoakTuBHOro hoHa

dusnueckue SBICHUS B MPUPOJAE: €CTECTBEHHBIN
paIMOaKTUBHBIN ¢om, KOCMHYECKHE Ty4H,
palMOAaKTUBHOE M3JIydYEHHE NPHUPOJHBIX MHHEPAJIOB,
JICHCTBHE PAJAMOAKTHBHBIX M3JIy4YEHUH HAa OpPraHU3M

YCJIOBCKA

Texauueckue YCTPOﬁCTBaI CIICKTPOCKOII,

WHJVBHIyAJIbHBIN JO3UMETD, Kamepa Bunbcona




ITPOBEPAEMBIE HA OI'D 110 ®PU3UKE TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHHA OCHOBHOHN OBPA30BATEJIBHON MPOT'PAMMBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBepsieMoro
TpeOOBaHMS

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM pe3yJbTaTamM
0a30BOIr0 YPOBHSI 0CBOEHMSI OCHOBHOM 00pa3oBaTe/IbHOM
NporpaMMbl OCHOBHOI0 0011ero odpa3zoBanust Ha ocHoBe PI'OC

[lonumanue ponu QU3MKM B  HAYYHOW KapTUHE  MHUPAa;
c(OPMUPOBAHHOCTh 0a30BBIX TIPEICTABICHUNA O 3aKOHOMEPHOM
CBSA3U U NI0O3HABAEMOCTH SIBJICHUM MPUPOJIBI, O POJIU HKCIIEPUMEHTA B
¢usuke, o cucreMooOpasymomeil pomu (GUMKA B Pa3BUTHU
€CTECTBEHHbIX HAyK, TEXHHUKH U TEXHOJOTHil, 00 3BOJIOIUHU
(u3HYECKUX 3HAHWKA U UX POJH B LEJIOCTHOW €CTECTBCHHOHAYYHOM
KapTUHE MHpa, O BKIAJE€ POCCUNUCKUX U 3apyOCKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, OOBSICHEHNE TPOIIECCOB OKPYKAFOIIIETO

MHUpa, pa3BUTHC TCXHUKH U TEXHOJOr Ui

3HaHUsA O BHUJAX MaTepuu (BEHIECTBO U TIOJIE), O JABUKEHUU Kak
crioco0e CyIIecTBOBaHMsS MaTepuu, 00 aTOMHO-MOJEKYJISpPHON
TEOPUU CTPOEHUS BEILIECTBA, O (PU3NYECKOW CYUIHOCTH SBJICHUUN
OpUpoabl  (MEXaHMYECKHX, TEIJIOBBIX, D3JEKTPOMAarHUTHBIX H
KBaHTOBbIX); YMEHME pa3iuyaTh SBJICHHUS 10 OINHCAHUIO HUX
XapaKTEpHBIX CBOMCTB U HAa OCHOBE OIBITOB, JAEMOHCTPUPYIOIINX
NaHHOe (pU3MYECKOoe SBIIEHUE; YMEHHME paclo3HaBaTh IMPOSBIICHUE
U3YYEHHBIX (PU3UYECKUX SIBICHUH B OKPY)KAIOLIEM MHpE, BBIICISS

UX CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH )

Brnanenue ocHoBaMM MOHSATHUWHOTO ammapara U CUMBOJIUYECKOTO
sI3pIKa (PM3UKU U MCIOJIB30BAHKUE UX NI pElIeHHUs YU4eOHBIX 3a7ad;
YMEHHE XapaKTepU30BaTh CBOMCTBA TeN, (pU3WUYECKHE SIBICHUS W

MPpOLECChI, UCITIOJIB3YH (I)yHI[aMeHTaJ'ILHLIC 1 OMIIUPHUICCKUC 3aKOHBL

YMeHHue OIMCHIBATh HU3YYCHHBIC CBOMCTBA T€l U (I)I/I3I/I‘-ICCKI/IC

ABJICHUA, UCITIOJIB3Ys (1)I/ISI/I‘ICCKI/IG BCJIMYNHBI

Brnanenne ocHOBaMHM METOZOB HAy4YHOTO ITO3HAHUS C Y4ETOM
coOuroIeHHst TpaBui1 0€30MacHOro TpyAa: HabIroAeHne PU3NUECKUX

SIBJICHUU:




YMEHHUE CaMOCTOSTEIBHO COOUPATh HKCIIEPUMEHTAIBHYIO YCTaHOBKY
13 JaHHOTO Habopa 00OpyAOBaHUS 110 HHCTPYKIIMHU, ONUCHIBATH X0/
OTIBITA U 3aIUCHIBATH €0 PE3yJIbTATHI, (POPMYIHPOBATH BHIBOKI;
IIPOBEICHUE TPSAMBIX M KOCBEHHBIX M3MEpeHHH (QU3nuecKux
BEJIMYUH: YMEHHUE IUIAHUPOBATH H3MEPEHUS, CaMOCTOSATEIbLHO
coOupaTh AKCIEPUMEHTAIBHYIO YCTAaHOBKY II0 MHCTPYKIIMH,
BBIYUCIIATh 3HAYECHHUE BEJIMYMHBI M AHAJIU3UPOBATH I10JyYEHHBIE
pe3ysbTaTel ¢  Y4E€TOM 3aJaHHOM IOTPEINHOCTU  Pe3yJIbTaTOB
U3MEPECHU;

IIPOBEJICHUE HECJIOXKHBIX OKCIIEPUMEHTAIBHBIX MCCIENO0BaHUI;
CaMOCTOSITEJIbHO COOMpaTh SKCHEPUMEHTAIbHYIO YCTAHOBKY M
IIPOBOAUTH  HCCIENOBAaHUE 10  MHCTPYKLUH, IPEACTABIATH
MOJTyYCHHBIE 3aBHCUMOCTH (DPM3NYECKUX BEIIMYHMH B BUJE TAOIUI] U
rpaduKOB, YUUTBIBaTh IOTPEIIHOCTH, [JeJIaTh BBIBOJABI IO

pe3yJibTaTaM HCCeA0BAHUS

[lonnmanue  XxapakTepHbBIX CBOWCTB  (U3MYECKUX  MoOAeNel
(MaTepuanbHasi Touka, abCOIIOTHO TBEP/IOE TEJIO0, MOJEIU CTPOCHHUS
ra3oB, JKUJIKOCTEM M TBEPABIX TeJ, MJIAHETapHas MOJENIb aToMa,
HYKJIOHHAasi MOJIeIb aTOMHOI'O ]pa) U YMEHUE MPUMEHATh UX JUIA

00BsICHEHUS] PU3NYECKUX MTPOLIECCOB

YMeHue oObsACHATh (PU3UUYECKHE MPOLECChl U CBOMCTBA TEJ, B TOM
YUCJIE U B KOHTEKCTE CHUTYyallMil IPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBIABIISATH IPUYUHHO-CIIEICTBEHHBIE CBSA3H
U CTpPOMTH OOBSCHEHHE C ONOpOW Ha MH3Y4YEHHBIE CBOICTBa
¢bu3nueckux SBJICHUM, (U3MUECKHE 3aKOHBI, 3aKOHOMEPHOCTH U

MOJIEIN

YMenne pemath pacu€THble 3amauu (Ha 6aze 2 — 3 ypaBHEHHUN),
WCTIONB3YSl 3aKOHBI U (POPMYJIBI, CBS3BIBAIOIIME (PUIUUECKUE
BCJIMYMHBI, B YAaCTHOCTH, 3allMCbIBATH KPATKOC€ YCIIOBHEC 3alayH,
BBISIBJISITh HENOCTAIOIINE JaHHBIC, BRIOUPATH 3aKOHBI U (POPMYIIBL,
HEOOXOUMBIE TSI €€ PEIIeHHUs, UCTIOJIB30BATh CIIPABOYHBIC JJaHHEIE,
IpOBOAUTDH paC‘-IéTI:I U OIICHUBATL PCAIMCTUYHOCTL IIOJTYYCHHOI'O
3HaueHUs (PU3NUECKON BETMUUHBI; YMEHHE ONPEAEIATh Pa3MEPHOCTh

(bu3n4ecKoil BETMUNHBI, TOJYYEHHON NP PEIICHUH 3a/1a4n




YMeHHne XapakTepu3oBaThb MPUHLHUIBI JEHCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4YHCIIE OBITOBBIX MPUOOPOB, U MPOMBIILICHHBIX
TEXHOJIOTMYECKHUX MPOIIECCOB MO UX OMKUCAHUIO, UCIIONB3YS 3HAHUS O
CBOMCTBaxX (DM3MUYECKUX SIBICHUW U HEOOXOAMMBbIE (PU3NYECKUE

3aKOHOMEPHOCTH

10

YMeHHe HCIOoNb30BaTh 3HAHUS O (U3WYECKUX SBICHHUSX B
MOBCETHEBHOM O KM3HU sl oOecrieueHHss OE30MacHOCTH MpHU
oOpamieHUn ¢  OBITOBBIMH  NpPUOOpaMH U TEXHUYECKHUMHU
YCTPOWCTBAMHU, COXpPAHEHHs 370pOBbsi M COOJIONEHHS HOPM
9KOJIOTMYECKOr0 TOBEIEHHS B OKpPYKAIOWIEH cpene; NMOHHMaHHE
HEOOXOJMMOCTH NPUMEHEHHS TOCTIDKCHHH (PU3MKM M TEXHOJOTUH

IJId palqMOHAJIBHOTO IMPUPOAO0IIOJIBb30BaAHUSA

11

OneIT TIOHMCKa, TIPEOOpPa3OBaHUS W TIPEACTABICHUS WHGOPMAITUU
(U3MYECKOTO COIepXKaHUS C HCIOJIb30BaHUEM HWH(GOPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTUI; YMEHUE OLICHUBATh JIOCTOBEPHOCTh
MOJIy4eHHON HWH(GOpMAllMM HAa OCHOBE HMEIOIIUXCS 3HAHUA U
JOMOJIHUTEIbHBIX ~ MCTOYHUKOB; YMEHHE HCMOJIb30BAaTh IPHU
BBITIOTHEHUH Y4YE€OHBIX 3aJaHUl HAYYHO-TIOMYJSIPHYIO JINTEPATypy
(hU3UYIECKOTO COMEPIKAHMS, CIIPABOYHBIC MAaTEPHAIIBI, PECYPCHI CETH
Wurtepner; BiameHue 0a30BBIMM HaBBIKAMU MPeoOpa3oBaHUs
vHpOpMalUd W3 OJHOW 3HAKOBOM CHCTEMBI B JAPYTYI0; YMEHHE
CO3/1aBaTh COOCTBEHHBIC NMHUCHMEHHBIE M YCTHBIE COOOIEHHUS Ha

OCHOBC I/IH(bOpMaIII/II/I U3 HECKOJBKHUX UCTOYHHUKOB




INEPEYEHD 9JIEMEHTOB COAEPXKXAHMUSA, ITPOBEPAEMbBIX HA OI'J I1O

DOU3UKE
Kon IIpoBepsiemMblii 31eMEHT COAEPKAHUSA
1 MEXAHWYECKUE ABJIEHUA
11 Mexanudeckoe JABrKeHHe. MarepuaipHas Todka. Cucrema oTcyéra.
' OTHOCHTEIBHOCTD JBHKECHUS
PaBHOMepHOE 1 HepaBHOMEpHOE NBUkeHUE. CpeaHsist ckopocTb. Dopmyna s
1.2 BBIUUCIICHUS CpeHel ckopocTu: V = S/t
PaBHOMEpHOE NPSIMOJIMHEHHOE JABIKEHHE. 3aBUCUMOCTh KOOPMHATHI TEJIa OT
BPEMCHH B CITydae paBHOMEPHOTO IPSMOJMHEHHOTO JIBHKECHUS:
13 xX(#)=x,+vt
I'padyku 3aBUCHMOCTH OT BPEMEHHU JIJISl MPOCKIUU CKOPOCTH, IMPOCKIUH
MEePeMEIICHUS, TyTH, KOOPAWHATHI TIPU PABHOMEPHOM MPSIMOJIMHEHHOM
JBUKEHUH
3aBUCHUMOCTh KOOPAHMHATHI Tella OT BPEMEHH B Cllydae PaBHOYCKOPEHHOTO
MPSMOJIUHEHHOTO JIBUKCHHSI:
2
Sy =vy, s+ ay= ;
2
dopmynbl AN TPOEKUIUU TEepeMEIIeHUs, MPOEKIUU CKOPOCTH U TPOEKIUN
YCKOPEHUS TIPH PAaBHOYCKOPEHHOM TPSMOJIMHEHHOM JIBUKCHUH:
2
14 .sx(a‘)=vﬂx-r+ax-?~
U.\'(f) =Up, T4, L,
a,(f) =canst,
szz - le: =la.s,
I'padvkn 3aBUCHMOCTH OT BPEMEHH IJIsl MPOEKIUU YCKOPEHUS, MPOEKIUU
CKOPOCTH, TIPOCKIIMU IEePeMEIICHUs, KOOPJIUHATHl IMPH PABHOYCKOPEHHOM
MPSMOJTUHEIHHOM JBUKECHUH
CBoboaHoe nagenne. opMyIibl, OMUCHIBAIONINE CBOOOTHOE TA/ICHUE TeTa 10
15 BEpTUKAIN (IBW)KCHHE TeJla BHU3 WM BBEPX OTHOCHTEIBHO IOBEPXHOCTH
3emnu). ['padmku 3aBHCHUMOCTH OT BPEMEHH MJI TPOCKIUU YCKOPCHUS,




MPOEKIIUH CKOPOCTH M KOOPAMHATHI IMPH CBOOOJHOM TMaJeHHHM Teja II0

BEPTHUKAIH
CKopocTh paBHOMEPHOTO [BMKEHHS Tela MO OKpyxHocTu. Hampapnenue
CKOpPOCTH.

dopmysa A BBIUUCICHHUSI CKOPOCTH Yepe3 paJnyc OKPY>KHOCTU U MEPHOJ

oOpareHus:
2nR
L=
T

HeHTpOCTpeMI/ITeJ'IBHOG YCKOpPCHHUC. HaHpaBJIeHI/Ie LHECHTPOCTPEMHUTCIILHOI'O

ycKkopeHusi. @opmyiia JJ1s1 BBIYUCICHUS YCKOPEHUS:

1.6
2
a. - L
"R
dopmyiia, cBsI3bIBaIOLIAst IEPUOA U YACTOTY OOpaICHUS:
V= 1
T
Macca. I1notHocts Bemecta. @opmyna A BBIYUCICHUS IIIOTHOCTH:
_m
1.7 V
1.8 Cuna — BekTopHas gusnueckas BenuunHa. ClokeHue cuil
1.9 SABnenue nnepuuu. llepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10

1.11

CoHanpaBiIe€HHOCTh BEKTOpPA YCKOPEHHUS TeIa U BEKTOpa CUIIbL, IEHCTBYIOIIEH

Ha TCJI0

Bzaumoneiicteue ten. Tpernit 3akoH HeroToHa:

Fy y=-F_,




TpCHI/Ie IMMOKOA U TPCHUEC CKOJILIXKCHUS. CDopMyJIa A1 BBIYUCIICHUA MO YJISL CUJIbL

TPCHUA CKOJIBXXCHUA:

F_=u-N
1.12 p=H
Hedopmarus tema. Ympyrue u Heynpyrue aedopmanvu. 3aKOH YHOPYrou
nedopmaruu (3akoH ['yka):
1.13 F=k-Al
BcemupHoe TsaroTeHne. 3aKkoH BCEMHPHOTO TATOTCHUS:
My -4
F=G. 1 _2
'L
Cuna TspkecTH. Y CKOpeHHe CBOOOTHOTO TaICHHSL.
1.14
dopmyna At BEIYUCICHHS CHIIbI TSHKECTH BOJM3U TOBepxHOCTH 3emun: F =
mg.
JiBmxenue rianet Bokpyr Connua. [lepBast kocMudeckast CKOPOCTb.
HesecomocTs u neperpysku
Wmnynbce Tena — BeKTopHast (pr3nyeckasi BeIMIHHA.
1.15 pP=mo
Nmnynbe cucteMsl Teil. M3menenne ummnyinbsca. IMITyabe cuibt
3aKOH COXpaHEeHUsI UMITYJIbCA /ISl 3AMKHYTON CHCTEMBI Tell:
1.16 P=myU, iUy =const
PeakTuBHOE IBHXKEHHE
Mexanunyeckas padota. @opmMyra 151 BEIYUCICHHS paOOThI CHJIBI:
A=Fscosu
MexaHnuecKasi MOIIHOCTb:
1.17
A
N==
I
118 Kunernueckas u noreHIanbHas sHeprus. @opmyia it BHIYUCICHUS

KUHETUYECKON YHEPIUH:




HIUE
By

TeopeMma o0 kuHeTHUECKOU dHEprun. PopmMyra 11 BHIYUCICHUS

MIOTEHLIMAJIbHOW YHEPIUH TeNa, OIAHATOTO

HaJ 3eMIIEH:

E,= mgh

Mexannyeckas dSHEeprus:

E=E;+E p
1.19 o
3aKOH COXpaHEHUsl MEXaHUYeCKOM 3Heprun. @opmyiia Jisl 3aKOHA
COXpaHEHHUs MEXaHWYECKOW YHEPTUU B OTCYTCTBHUE CHII TpeHus: E = const.
[IpeBpaiiieHue MEXaHMYECKOW SHEPTUHU MPU HATUYMUU CUIIbI TPEHUSL.
[IpocThie MexaHU3MBbI. «30JI0TOE MTPABUIIO» MEXAHUKHU.
Peruar. Moment cuisr: M - Fl.
VYcnoBue paBHOBECHS pblyara:
M +M,+..=0
1.20
[TonBwxHbIN 1 HenoABWXKHBIN 00ku. KIT/] mpocThix MexaHH3MOB,
n= Aummnaa
A‘S&TIMHH
JlaBiienure TBEPAOTO TENa.
dopMyna 17151 BBIYMCIICHUS 1aBJICHUS TBEPIOIO Tena:
_F
Pms
) JlaBnenue raza. ATMOcepHOe TaBleHUE.
1.21
IM'uapocTaTdeckoe 1aBieHUE BHYTPH KUIKOCTH.
dopMyia 17151 BBIYMCIICHUS 1aBJICHUS] BHYTPHU KUIAKOCTH:
P=pgh+Pa,
1.22 3akoHn [lackans. ['mapaBnuueckuii mpecc
193 3akoH Apxumena. dDopmyna s ONPENESICHUS BBITAJKUBAIOUIEH CHIIBI,

JEUCTBYIOIIEH Ha TEJIO, IOTPYKEHHOE B KUIKOCTD WM I'a3:




1.24

1.25

1.26

1.27

1.28

F A T pgv
VCJIOBI/Ie IIJIaBAaHUA TCJ1A. HHaBaHI/Ie CYIOB H BO31YXOIIJIaBaAHUC

Mexannueckue KoseOaHus. AMIUTUTYJa, TMEPUOJI W YacTOTa KOJeOaHWH.

®dopmyra, CBSI3bIBAIONIAS YACTOTY U MEPUO KOJICOAHUIA:

MareMatnueckuii UM INpYKUHHBIA MasTHUKH. [IpeBpamieHue sHepruu npu

KoJyie0aTeIbHOM JBHXCHHUHU
3aTYXEIIOH_[I/IC KoJIEOaHMSL. BBIHY)KILGHHLIC xonebanus. Pe3onanc

MexaHU4YeCcKHUe BOJIHEI. HpOI[OJ'ILHLIe H IIOIICPCUHBLIC BOJIHEI. HJ'II/IHa BOJIHBI U

CKOPOCTb PaCIpOCTPAHECHUS BOJIHBI:

L=uv-T

3By1(. rpOMKOCTB " BBICOTA 3BYKa. OTpa)KeHI/Ie 3By1(0B01>i BOJIHBI Ha I'paHUIC

nByx cpelnl. MH(dpa3Byk u ynbTpa3Byk

1.29

IIpaxmuueckue pabomul

W3mepenune cpenHel IJIOTHOCTH BELIECTBA; apXMMEIOBOM CHIIBL; KECTKOCTH
MPYXUHBL;, KO3((ULIMEeHTa TPEHUS CKOJIbXKEHUS; paOdOThl CUJIbI TPEHMSI, CHUJIIBI
YIIPYTOCTH; CpelHell CKOPOCTH JBMXKEHUs OpyCKa MO HAKJIOHHOW IUIOCKOCTH;
YCKOpeHUsi Opycka MpH JBMKEHUU IO HAKJIOHHOW IJIOCKOCTH; YacTOThl U
nepuosia KojeOaHMM MaTeMaTHYeCKOro MasTHHMKA,; 4YacTOThl W TepHoia
KoJe0aHui NPYKUHHOTO MasgTHHUKA; MOMEHTA CUJIbI, IEHCTBYIOIIETO HA pblYar;
paboThI CHIIBI YIPYTOCTH HpPU MOABEME Tpy3a C MOMOILBIO HEMOJBUKHOIO
6J10Ka; pabOTHI CUJIBI YIIPYTOCTH MPH MOJbEME IPy3a C IOMOIIBIO MOABHKHOTO
61oKa.

HccnenoBanue 3aBUCUMOCTH apXHMEJOBOW CHJIBI OT 00BbEMa MOTpYyXKEHHOU
4acTH TeJa U OT INIOTHOCTH KUAKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHUJIIBI
OT MaccChl TeJla; CUJIbl TPEHUS CKOJIBKEHHUS OT CHJIbI HOPMAJIBHOTO JTaBJICHUS U
OT poJia TOBEPXHOCTH; CUJIbI YIIPYTOCTH, BO3HUKAIOLIEH B IPYKUHE, OT CTENIEHU
nedopmaluu Mpy>KUHBI; YCKOPEHUsI OpycKa OT yrila HaKJIOHA HaMpaBIISIONICH;
neprosia (4acToThl) KoJeOaHUH HUTSHOTO MasTHUKA OT JUIMHBI HUTH; TIEpHOJa
Koje0aHui MPYKMHHOTO MasgTHHUKA OT MAaccChl Ipy3a U >KECTKOCTH HPYKUHBI;
UCCIIeIOBAaHNE HE3aBUCUMOCTH TepHoJa KojJeOaHU HUTSHOTO MasTHHKA OT

Macchl rpy3a. [IpoBepka yclioBUsI paBHOBECHS phlyara




Qusuueckue A6leHUs 6 npupode: TPUMEPHI IBIKEHUS C PA3IUYHBIMU
CKOPOCTSIMH B )KHBOW U HEXHUBOU MPUPOJE, NEHCTBUE CUIIBI TPEHUS B IPUPOIE

U TCXHUKC, IPUIMBbBI U OTJIUBLI, NBUKXCHHUC IIJIAHCT ConaeuHoOM CHUCTCMBI,

130 PEaKTUBHOE JBM)KEHHE XKUBBIX OPraHU3MOB, pblYaru B TeJle YeJIOBeKa, BIUAHUE
aTMOC(EepHOTrO JaBJIEHUS HA XUBOW OpPraHW3M, IUIaBaHHE PBIO, BOCHIPUSATHE
3BYKOB JKUBOTHBIMHU, 3€MJIETPSACEHHE, CEICMUYECKHUE BOJIHBI, IIyHAMH, 3XO
Texnuueckue ycmpoticmea: CIUJOMETP, NATUUKU ITOJO0XKEHUS, PACCTOSHUS U
YCKOPEHHUs, JAMHAMOMETp, NOJIIWIHUKN, PAaKEeThl, pblYar, MOABIKHBIA U

131 HEMOJBW)XKHBIA OJOKH, HAKIOHHAsI IUIOCKOCTh, IPOCThIE MEXaHU3MBI B OBITY,

' cooOmIarNIuecss CoCybl, yCTPOMCTBO BOJOIPOBOAA, THIPABINYECKUN Tpecc,
MaHoOMeTp, OapoMeTp, BBICOTOMEp, IOPIIHEBOM HAacoc, apeoMeTp, 3XOJOT,
HCII0JIb30BaHUE YJIbTPa3ByKa B ObITY U TEXHUKE

2 TEIUJIOBBIE ABJIEHUA
OCHOBHbBIE IOJIOXKEHUSI MOJIEKYJIIPHO-KMHETUYECKOM TEOpUH  CTPOEHUs

2.1 BellecTBa. Mojenu TBEPAOTo, )KUIAKOTO U ra3000pa3HOro COCTOSIHUIN BELIECTBA.
Kpucranmnueckue u amopHbIe T

25 JlBiwxkeHue wyacTtull BemiecTBa. CBsA3b CKOPOCTH JIBUKEHHS YacTUI[ C

' TeMieparypoil. bpoyHosckoe aBmxenue, iMppy3us

2.3 CMaumnBaHUE U KalWUISIPHbIE SBJICHUS

2.4 TenioBoe paciiupeHue u cxxarue

2.5 TeroBoe paBHOBECHE

25 Buytpennsas sueprusa. PaGorta u temonepenaya Kak crocoObl M3MEHEHUs

' BHYTpEHHEH HEpPruu
2.7 Bunsl Teronepeaayn: TEIIONPOBOJHOCTh, KOHBEKIIHS, N3TyUeHUE
Harpeanne wu oxnaxzaenue ten. KomuuecTBo TemnoTsl. Y enbHas
TEILNIOEMKOCTb:
2.8
O=an(t,—1)
3aKOH COXpaHEHMsI PHEPIUHM B TEIUIOBBIX IPOLECCAX. YPAaBHEHUE TEIJIOBOIO
OanaHca:

2.9

Q+0, +..=0




2.10

2.11

2.12

2.13

2.14

2.15

2.16

HUcnapenue m konaeHcauus. M3MeHeHHe BHYTpEHHEH SHEPrUU B IPOLECCE
WClapeHuss M KoHJeHcauuu. KumeHue KuakocTu. YIenbHas TemioTa

napoo6pazoBanus: L = Q/m

Bnaxnoctn BO3yXa

[InaBnenve wu kpucramuzauus. V3MeHeHHEe BHYTPEHHEW OSHEpPruu IpU

IUTIAaBJICHUU U KpUCTAJIJIM3allhU. YV aenpHas TEII0Ta MIaBICHUS

BHYTpeHHSISI OHCPIrus CropaHusa TOIIJIMBA. YiaenbHass TemiaoTa Cr OpaHHuA

torutuBa: ( = Q/m

[Tpunnume! padoTe! TerioBeix aurateneit. KIT/ remoBoro qsurarens

IIpaxmuueckue pabomol

N3mepenne yaenpHOM TEIIOEMKOCTH METaUTMUECKOTO IMIMH/IPA; KOJTMYEeCTBa
TEIUIOTHI, TMOJIYYEeHHOTO BOJON KOMHATHON TemrepaTypbl (hUKCHPOBAaHHOU
Macchl, B KOTOPYIO OIYIIEH HAarpeThlil IWIMHIAP; KOJWYECTBA TEIJIOTHI,
OT/IaHHOT'O HAarpeThiM LUIMHAPOM, MOCIE OMYCKAHMS €ro B BOAY KOMHATHOM
TeMIIEpaTyphl; OTHOCUTEIBHON BIQKHOCTH BO3/lyXa; YACIBHOW TEIMJIOTHI
njaBieHus Jpaa. lccienoBaHWe W3MEHEHHMs TeMIeparypbl BOJBI  IIPHU
Pa3IMYHBIX YCJIOBHSX; SIBICHUS TEIJIOOOMEHA MPU CMEIIMBAHUH XOJOIHON U
ropsiuei BOJbIL; MpoIecca UCHapeHUs

Quzuueckue s61eHUss 8 npupooe: TTOBEPXHOCTHOE HATHKCHUE W KalWJUISIPHBIC
SIBJICHUSI B IPUPOJIE, KPUCTAILIBI B Mpupoe, uziydenre CollHIa, 3aMep3aHue

BOJI0OEMOB, MOPCKHE OpH3bl; 00pa3oBaHKE POCHI, TyMaHa, HHEs, CHeTa

2.17

Texnuueckue  ycmpoucmeéa:  KalWJUIAPBL,  TPUMEPBl  HCIIOJIb30BAHMS
KPUCTAIUIOB, )KMAKOCTHBIA TEPMOMETP, AATUUK TEMIIEpATyphl, TEPMOC, CUCTEMA
OTOIUIEHUS JIOMOB, TUTPOMETPHBI, TICUXPOMETp, MapoBasi TypOMHA, JBUTATEIh

BHYTPEHHETO CTOPAHHUS

OJIEKTPOMATI'HUTHBLIE ABJIEHUA

3.1

OnexTpuszanus Tei. J[Ba BUa 3JEKTPUUECKUX 3apsiioB

3.2

B3aumoneiicTBue 3apspkeHHBIX Tedl. 3akoH Kynona

3.3

3aKOH COXpaHEeHHUs DIIEKTPUUYECKOTO 3apsiia




Onextpuueckoe mnoine. Hanpsx€HHocTh anexkTpuyeckoro mnouns. [IpuHiun

3.4
CYIIEPHO3UIINH IEKTPUUYECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE)
35 Hocurenu »snextpuueckux 3apsaoB. JlelicTBHE AJIEKTPUYECKOrO IOJST Ha
aNeKTpudecKkue 3apsiabl. [[pOBOTHUKY U TUAIEKTPUKH
[TocTostHHBIN AneKTprUecKui TOK. JlecTBUs aneKkTpruieckoro Toka. Cusa Toka.
Hanpsioxenue.
3.6 I =q/t,U=A/
DNEKTPUUECKOE COMPOTUBIICHHE. Y ICITBHOE AICKTPUUECKOE COTIPOTHRIICHHUE:
3.7 R =pl/S
3akon Oma 151 yuactka snektpudeckoi memu: | = U/R
3.8
[TocnmenoBarenpHOE COCTMHEHUE TIPOBOTHUKOB:
I,=I1,; U=U,+U,; R=R +R,
3.9 [TapamiensHOE COeTMHEHNE TIPOBOTHUKOB PABHOTO CONPOTHBIICHHUS:
U=UyI=1I+I Rz%.
CwMmenianHble COETUHEHHS MIPOBOIHUKOB
Pa6ora u momrHOoCTh AnekTpudeckoro Toka. A = Ult, P = Ul
3.10
3akon Jlxoynsa — Jlenmna:
3.11 .
: O=I"-R-t
3.1 OneiT Opcrena. MarHuTHOE MOJE€ NPSIMOTO NPOBOJHUKA C TOKOM. JIMHMM
MarHMUTHON HHTYKITUU
313 MarautHoe T0Jie TOCTOSIHHOTO MarHuTa. B3auMoJeHCTBUE MOCTOSIHHBIX
MarHuToB
3.14 JleficTBe MarHUTHOTO TIOJISI HA IPOBOJHKUK C TOKOM
3.15 OmneiTer @apanes. AABnenue aneKTpoMaruuTHON HHAYKIUU. [IpaBuio Jlenna
3.16 IIpakmuyeckue pabomul




W3mepenue  AIEKTPUYECKOTO  CONPOTHUBIIEHUS  PE3UCTOPA;  MOIIHOCTHU
JIEKTPUUECKOTO TOKA; pabOThI 3JIEKTPUUECKOT0 TOKaA.

HccnenoBanue 3aBUCMMOCTH CHUJIbI TOKA, BO3HUKAIOIIEIO B IPOBOJHHUKE
(pe3ucTopsl, JaMIo4Ka), OT HallPsKEHHsI Ha KOHIaX IPOBOIHUKA; 3aBUCUMOCTH
COIIPOTHUBIIEHUS OT JJIMHBI IPOBOIHUKA, IUIOIIAIU €T0 [TOIEPEYHOI0 CEUEHUS U
YII€IIbHOTO CONPOTUBIICHHUS.

IIpoBepka npaBmiia i 3IEKTPUUECKOTO HAIPSYKEHUS IIPU MIOCIIE0BATEILHOM
COEJIMHEHUM IPOBOAHUKOB; MpaBUiIa I CHJIbl JIEKTPHUECKOro TOKa IpH

NapajuieIbHOM COEAMHEHUH TPOBOAHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Qusuueckue s6ieHUs 8 npupoode: SIEKTPUUYECKHE SBICHHUS B armocdepe,

3.17 ANIEKTPUYECTBO KHUBBIX OPIraHU3MOB, MAarHUTHOE TI0JIe 3eMJIH, Ipei( MOIOCOB,
PO MAarHUTHOTO TIOJIS IS KU3HH HA 3eMIIe, TOJISIPHOE CUSHUE
Texnuueckue ycmpoticmea: >IEKTPOCKOI, aMIEPMETp, BOJBTMETP, PEOCTar,
CUETYMK  DJIEKTPHUYECKOH OSHEPruu, 3JIEKTPOOCBETUTEIBbHBIE IMPUOOPHI,

3.18 HarpeBaTelIbHbIC AIEKTPOTIPUOOPHI (mpuMepsI), AIEKTPUUECKHUE
NPEAOXPAHUTEIH, JIICKTPOMArHUT, JJIEKTPOJBUTATEIb IOCTOSIHHOTO TOKA,
TeHEPaTOp MOCTOSHHOTO TOKA

3.19 DnekTpoMarHuTHbIC BOJHBI. [1IKana 3JeKTpOMarHUTHBIX BOJH

3.20 JlyaeBas mojens certa. [IpsmonuHeliHOe pacpocTpaHeHHe CBeTa

3.21 3akoH oTpaxxeHus cBera. [1nockoe 3epkano

3.22 IIpenomiienne cBeTa. 3aKOH MPENOMIICHHSI CBETA

3.23 JHucnepcus cserta

324 JIunza. Xox nyueit B nuH3e. OKycHOE paccTosHUE JMH3bI. OnTrudeckas cuia

' mun3el: D = 1/F

3.25 I'ma3 xak ontuveckas cucrema. ONTHYECKUE TPHOOPHI
IIpakmuueckue pabomul
#H##Par###lI3mMepenne ONTUYECKONW CHUIIBI coOMparomeld JUH3BI, (HOKYCHOTO
paccTosiHUsL coOuparolieil IMH3bI (10 CBOMCTBY paBEHCTBA pa3MepOB MpeaMeTa
1 M300paXeHHs, KOT/1a IPEMET PaCIOJIOKEeH B JBOWHOM (hOKYce), ToKa3aTess

3.26 IIPEIOMIIEHUS CTEKIIA.

#H##Par###lccnenoBanre CBOMCTBA M300paKEHUS, MOTYYEHHOTO C TTOMOIIBIO
coOuparomield TUH3bI;, U3MEHEHUS (POKYCHOTO PACCTOSHUS JIBYX CIOXKEHHBIX
JIMH3; 3aBUCHMOCTH YTJIa MPEJIOMJICHHUS CBETOBOTO JIyda OT yIJia MaJCeHUs Ha

rpaHHUIC «BO3AYX — CTCKIIO»




Qusuueckue senenus 6 npupode: 3armenus Comnna u JlyHbl, 1Bera Tel,

321 ONTHYECKHUE ABJICHUS B aTMochepe (1iBeT Heba, pedpakius, paayra, MUpax)
398 Texnuueckue ycmpoticmeéa: OYKH, TEPUCKON, (POTOAINIAPAT, ONTUYCCKHE
' CBETOBOJIBI
4 KBAHTOBLBGIE SABJIEHUA
i1 PamnoaktuBHOCTE. AJba-, OeTa-, raMma-usnydenus. Peakuuu anbda-u Oeta-
' pacmazia
42 OmnbiTel Pesepdopna mo paccesuro anbda-dactun. [lmanerapHas Mopeib
' aToMa
4.3 CocraB aTroMHOTO0 siipa. M30TombI
4.4 [lepuon nonypacnaia aTOMHBIX sSIEP
4.5 SlnepHble peakiuu. 3aKOHBI COXPAHEHUS 3apsJOBOTO © MACCOBOTO YHCEI
Qusuueckue s61eHUsi 8 npupode. ECTECTBCHHBIM PaMOAKTUBHBINA (HOH,
4.6 KOCMHUYECKHE JIY4d, PAJUOAKTUBHOC W3IYYCHHE MPUPOIHBIX MHHEPAIOB,
JICWCTBUE PAJIMOAKTHBHBIX U3TYYCHUI Ha OPTaHU3M UYEeIIOBEKa
47 Texuuueckue ycmpoticmea: CIeKTPOCKOII, UHIUBUAYAIbHBIN JO3UMETp, KaMepa

BI/IJ'II)COHa, AACPHad SOHEPreTuKa




YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJIBI 1J151 YYEHUKA

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET






