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HOACHUTEJIBHAS 3AIINCKA

[IporpaMmma mo ¢u3nke Ha YpPOBHE OCHOBHOrO 0OIIero oOpa3oBaHUs
COCTaBJICHa HAa OCHOBE MOJIOKEHUM U TpeOOBaHUU K pe3yibTaTaM OCBOCHHMS Ha
06a30BOM YpOBHE OCHOBHOU 00pa3zoBaTelbHON MPOTPAMMBI, MPEICTABICHHBIX B
OI'OC 000, a takxe ¢ yu€roM (penepaibHON paboyeli nporpaMMbl BOCIIUTAHUS U
Konuenmuu npenoaaBanus yueoHoro npeamera « Dusukay.

Copnepxanue mporpaMMmbl Mo (QHU3MKE HaMpaBieHO Ha (popMupoBaHue
€CTECTBEHHOHAYYHONH TPaMOTHOCTH OOYYAIOUMXCS M OPTaHU3ALHUI0 H3y4eHUs
¢u3MKN Ha NEeATENILHOCTHOW ocHOBe. B mporpamme mo ¢u3uke y4uTHIBAIOTCS
BO3MOJKHOCTU yuyeOHOro mpeamera B peanuzanuu TpedoBanuii PI'OC OO0 «k
IUIAHUPYEMbIM JIMYHOCTHBIM M METAPEIMETHBIM pe3yibTaraM 0OydeHus, a TAKKe
MEXIIPEIMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX Y4EOHBIX MPEIMETOB HAa YpPOBHE
OCHOBHOT0 00111ero 00pa3oBaHusl.

[Iporpamma no (pu3uke ycTaHaBIMBAET paclipesieleHue yueOHOTO MaTepuaia
1o rojaM o0y4yeHus (1o Kjiaccam), MpeajaraeT NpUuMEPHYI0 MOCJIeI0BaTeIbHOCTD
W3YYCHUS TeM, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHS MPEAMETHOTO COJACPIKAHHS U
yuéTe BO3pacTHBIX 0COOCHHOCTEHN 00 yJaromumxcsl.

[IporpamMma mo ¢u3uke pazpaboTaHa C LENbI0 OKa3aHHUs METOINYeCKOM
MOMOIIH YYUTEITIO B CO3JaHUH padoveil mporpamMMsbl 0 yueOHOMY NMPEIMETY.

®dur3uKa SIBISETCS CUCTEMOOOPA3YIOLIMM JIJIsl €CTECTBEHHOHAYYHBIX YUEeOHBIX
MIPEMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE ITPOIIECCOB U SIBJICHUH,
M3y4aeMbIX XUMUEH, OUOJIOTHEN, acTpOHOMUEH 1 (pU3nYecKol reorpadueii, BHOCUT
BKJIaJI B €CTECTBEHHOHAYUYHYIO KapTUHY MHUpa, MPENOCTaBIsieT HauOoJjee sSICHbIE
00pa3Lbl MPUMEHEHUS] HAyYHOT'0 METO/1a MO3HaHMsI, TO €CTh CIOC00a MOIy4YeHUs
JOCTOBEPHBIX 3HAHUH O MUpE.

OnHa W3 TIaBHBIX 3a37a4 (PU3UYECKOTO 0Opa3oBaHUs B CTPYKTYpe OOIIEro
o0pa3oBaHMsg COCTOUT B (POPMUPOBAHHM €CTECTBEHHOHAYYHOW TPaMOTHOCTH U
MHTEpECca K HayKe Yy 00yYarolMXCs.

N3ydyenre ¢u3nku Ha 0a30BOM YpOBHE IMIPEANOJIAraeT OBJAJEHUE
CHEYIOIMMH KOMIIETEHTHOCTSIMHU, XapaKTePU3YIOUIMMU €CTECTBEHHOHAYYHYIO
IPaMOTHOCTD:

e HAy4HO OOBSACHSTD SIBICHUS;

e OIICHMBATh U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEI0BAHUS,

e UHTEPHPETUPOBATH  JaHHbIE M  HUCIOJb30BaTh  HAay4HbIE
J0Ka3aTeNbCTBA 1JIS TOTy4€HUS BBIBOJIOB.

e w3ydeHus (U3WKKM HAa YPOBHE OCHOBHOTO OOImEro o0Opa3oBaHUSA
onpenenensl B Konmenuuu mnpenogaBaHus ydyeOHoTo mpeamera «Dusuka» B
oOpazoBarenbHbIX oOpranm3anusix Poccuiickorr @Deaepanuu, pearn3yrOIMX
OCHOBHBIE 001Ie00pa3oBaTeNbHble MNPOTPAMMBbI, YTBEPKIAEHHON  pelICHUEM



Kouerun Mununcrepctsa npocsetenus Poccuiickoit @eaepannu (mpoToKoJ1 ot 3
nexabps 2019 r. Ne T1IK4BH).
ey usyyenus pusuku:

MproOpeTeHne WHTEpeca M CTPEMIICHHS OOyJarommxcsi K HaydIHOMY
W3YYEHUIO MPUPOJBI, PA3BUTHE WX HMHTEIUICKTYAIbHBIX M TBOPYECKHX
CI0COOHOCTEN;

pa3BUTHE MPEACTABICHUNA O HAYYHOM METO/I€ MO3HAHUS U (POPMUPOBAHNE
HCCIIEIOBATENHCKOTO OTHOIICHHUS K OKPYKAIOIIUM SIBJICHUSIM;
dbopMuUpOBaHUE HAYUHOTO MUPOBO33PEHUS KaK pe3yJIbTaTa U3y4eHHsI OCHOB
CTPOEHMSI MaTepUU U (PyHTaMEHTAIbHBIX 3aKOHOB (PU3UKH;
dbopMupoBaHUE NPECTABIECHUN 0 Poiau (U3UKU I Pa3BUTHUS IPYTHX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHIA;

pa3BUTHE  TPEACTABICHUM O  BO3MOXHBIX  cdepax  Oymymien
npodeccroHaIbHOM AeATeIbHOCTH, CBI3aHHOM ¢ (PU3UKOM, MMOATOTOBKA K
JabHeNeMy 0Oy4eHHIO B ’TOM HapaBJICHUH.

JlocTikeHne STHX LeNnell mporpamMMmbl 1Mo (U3MKE HA YPOBHE OCHOBHOIO
o011ero o0pazoBaHus 00€CTIEUNBAETCS PEILICHUEM CIETYIOIIMX 3a4a4:

npuoOpeTeHne 3HaHUM O JHMCKPETHOM CTPOCHHMH BEIIECTBA, O
MEXaHUYECKHUX, TEIJIOBBIX, AJIEKTPUUECKUX, MArHUTHBIX M KBaHTOBBIX
SBJICHUSX;

npuoOpeTeHNEe YMEHHUI OMUCHIBATh U OOBSICHATh (U3UUECKUE SBICHUS C
WCIIOJIb30BaHUEM MTOJTYIEHHBIX 3HAHUH;

OCBOCHHE METOJOB pEIIeHUs TMPOCTEHIIMX pacuETHBIX 3adad C
WCIIOJIb30BaHUEM bu3zruecKux MOJIEIeH, TBOPYECKHUX u
MIPAKTUKOOPUEHTUPOBAHHBIX 33134}

pa3BUTHE YMEHUN HAOII0aTh IPUPOIHBIC SIBJICHUS W BBITIOJIHSATH OTIBITHI,
naboparopHple pabOTBl MW AKCIEPUMEHTAIBHBIC HCCIIEAOBAHUSI C
UCII0JIb30BaHUEM U3MEPUTEITLHBIX PUOOPOB;

OCBOCHHE MPUEMOB PadbOTHI ¢ MHDOpMaIer HU3NIECKOTO COICPKAHN,
BKJTIOYasi MH(QOPMAIIUIO O COBPEMEHHBIX TOCTKEHUSX GU3UKH, aHAIN3 U
KPUTHYIECKOE OTICHIBaHKE HH(DOPMAIINH;

3HAKOMCTBO O chepamu mpodhecCuoOHATHHOM eITeTLHOCTH, CBS3aHHBIMU
C (U3MKOH, W COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTHKEHUAX (PU3NUECKON HAYKH.

Ha uzyuenue ¢u3uku (0a30BbI YpOBEHb) HA YPOBHE OCHOBHOIO OOUIErO

oOpazoBanus oTBOUTC 238 yacoB: B 7 Klacce — 68 yacoB (2 yaca B HEJIEN0), B 8
Kyacce — 68 yacoB (2 yaca B Heneno), B 9 kinacce — 102 yaca (3 yaca B HEAEINO).

[Ipennaraemseiii B mporpamme no (pusuke nepedeHp 1ad0paTopHBIX padoT U

OTILITOB HOCUT PEKOMEHAATENILHBINA XapaKTep, YUUTENb JeIaeT BHIOOD MPOBEICHNSA



7a00paTopHbIX PadOT M OMNBITOB C YYETOM HHAMBUAYAIbHBIX OCOOEHHOCTEH
00y4JaroImXxcsl, CIUCKa 3KCIEPUMEHTATbHBIX 3aJaHul, MpeiaraéMbplX B paMKax
OCHOBHOTO I'OCYIapCTBEHHOI0 AK3aMeHa MO0 (hU3HKe.



COJAEP>KAHUE ObYUYEHUA
7 KJIACC

Paznei 1. Pu3uka u e€ poJib B IO3HAHMH OKPY/KAIOLLEr 0 MUpPa.

®uszuka — Hayka o npupoje. SABneHus npuponabl. Ousndeckre SBICHUS:
MEXaHWYECKHE, TEMVIOBBIE, JJIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousuueckue BenuyuHbl. M3mepenue (uzuueckux BenuyuH. Puzndeckue
npubopsl. [lorpemHocTs u3MepeHuit. MexxiyHapoiHast CUCTEMa €TUHUIL.

Kak ¢usuka u [pyrue ecTeCTBEHHbIE HAyKd HM3Yy4alOT MPHUPOLIY.
EcTecTBeHHOHAy4YHBIN METOJ| TMO3HAHUS: HAOJIOJCHHWE, IMOCTAHOBKA HAYYHOTO
BOIPOCA, BBIIBUKEHHUE TUIIOTE3, IKCIIEPUMEHT MO MPOBEPKE TUIOTE3, 00bSICHEHNE
HaOro1aeMoro siBjeHus. Onucanve PU3nYecKUX sIBICHUI ¢ TOMOUIbIO MOEIEH.

Jemoncmpayuu.

1. MexaHuyeckue, TEIUIOBBIC, JJIGKTPUUECKHWE, MAarHUTHBIE, CBETOBBIC
SIBJICHUSI.

2. Ouznyueckue TPUOOPHI U MPOIEAYpa NPSIMbIX U3MEPEHUIN aHAIIOTOBBIM U
1M(POBBIM TPUOOPOM.

Jlabopamopnvie padom vl u onvimol.
1. OmpeneneHue LEHbI JEIEHUS KAl U3MEPUTEILHOTO IpUOopa.
2. H3mepenue pacctossHui.
3. U3mepeHne 00bEMa KUAKOCTU U TBEPAOTO TENA.
4. OmnpeneneHue pa3MepoB MaJIbIX TeJl.
5. N3mepeHne Ttemmeparypbl IpU IMOMOIIM XUAKOCTHOIO TEPMOMETpa U
JaTYMKa TEMIIEPATYPHI.

6. IIpoBeneHne uccienoBaHus 1O MPOBEPKE T'MIOTE3BI: JATBHOCTH MOJIETA
H1apyuKa, MyIIEHHOT0 TOPU30HTAIBHO, TeM 00Jblle, YeM OOJIbIle BHICOTA
IyCKa.

Pa3nen 2. IlepBoHavajibHbIE CBe/IeHNS O CTPOEHUM BellleCTBA.

Ctpoenue BemecTBa: aTOMbl M MOJEKYJbl, HX pa3Mepbl. OmbIThI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOECHHE BEILIECTBA.

JIBmxkenrne 4actul BemecTBa. CBA3b CKOPOCTH JIBMKEHUS YaCTHI[ C
temneparypoil. bpoyHoBckoe nBukeHue, nuddysus. BzanmonelcTBue yacTuil
BEILIECTBA: MPUTSX)KECHUE U OTTAIKUBAHUE.

ArperarHple COCTOSIHHSI BELECTBA: CTPOEHUE Ta30B, )KUIAKOCTEW U TBEPIBIX
(KpUCTaJUIMYECKHUX) Tel. B3auMoCBsI3b MEXAYy CBOICTBaMHU BELIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSAX U MX aTOMHOMOJIEKYJISIpHBIM cTpoeHueM. OcoOeHHoCTH
arperaTrHbIX COCTOSIHUM BOJIBI.

Hemoncmpauyuu.

1. HabmopaeHue OpOyHOBCKOTO IBHKEHUSI.



2. HaGmonenune nuddysum.
3. Habmonmenue ~ sBrneHMiA,  OOBSICHSIONIMXCS  MPUTSHKEHUEM  WJIH
OTTAJIKUBAHUEM YaCTHII BEIIECTBA.

Jlabopamopnuie padom vl u onvimol.

1. OueHka jguameTpa aroMa MeETOJOM psJ0B (C  HCHOJIb30BaHUEM

dboTorpadmuii).
2. OmbITHI 110 HAOJIOACHHIO TETIJIOBOTO PACIIMPEHUS ra30B.
3. OmnbITh MO OOHAPYKEHUIO AEUCTBUS CUIT MOJIEKYJIIPHOTO MPUTSKEHUSI.
Pa3nen 3. /IBukeHue M B3aUMO/1€ICTBHE TeJ.
Mexannyeckoe JBH)KEHHE. PaBHOMEpHOE M HEPaBHOMEPHOE JBH)KECHHUE.
Cxopoctb. CpenHssi CKOPOCTh IPU HEPABHOMEPHOM JIBHKEHUU. Pacd€r nmytu u
BPEMEHU JBHKCHMUSL.
SBnenne uHepuuu. 3aKOH HUHEpHUU. B3anmojelcTBHE Ten Kak MpUYMHA
W3MEHEHUsI CKOPOCTH JIBW)KEHHsA Tel. Macca Kak Mepa HWHEPTHOCTH Tela.
[InotHOCTH BemecTBa. CBSA3b IUNIOTHOCTH C KOJUYECTBOM MOJIEKYJI B EIHHHMIIC
00bEMa BelIecTBA.
Cuna kak xapakTepHUCTUKa B3auMoAehcTBUA Tell. Cuia ynpyrocTd U 3aKOH
I'yka. M3MepeHue cuiibl ¢ TOMOILIBIO JUHAMOMETpA. fIBIEHUE TATOTEHUS U CUJa
TsokecTH. Cuila TSKEeCTH Ha Ipyrux miaHerax. Bec tena. HeBecomocTs. CnoxeHue
CHJI, HaIlPaBJICHHBIX IO OJHOM NpsiMou. PaBHoaeuncTByromas cwi. Cuna TpeHus.
TpeHne CKOJbKEHNS U TPEHUE OKOS. TpeHUe B MPUPOE U TEXHUKE.
Hemoncmpauuu.
1. HaGnropenne MexaHWYECKOTO ABUKEHHUS TEa.
2. M3MepeHue CKOpOCTH MPSMOJIMHEUHOTO IBUKEHUS.
3. HaGmonenue siBneHus] HHEPIINU.
4. HaGmomeHnre n3MeHeHUsT CKOPOCTH ITPH B3aUMOICHC TBUH TEIL.
5. CpaBHEHHE Macc MO B3aUMOIEHCTBHUIO TEIL.
6. Cl0KeHHe CUJI, HAaPaBJICHHBIX MO OJTHOU MPSIMOM.
Jlabopamopnuie padom vl u onvimol.
1. OmpeneneHre CKOPOCTH PaBHOMEPHOTO JBMKEHUS (IIIApUKA B KUIKOCTH,
MOJIENHU JEKTPUUECKOTO aBTOMOOWUJISI M TaK JaJiee).

2. OmpexeneHne cpeaHel CKOPOCTU CKOJbXKEHHs OpycKa WM IapuKa To
HAKJIOHHOM IJIOCKOCTH.

3. OmnpexeneHue IIIOTHOCTU TBEPAOTO TeENA.

4. OnbIThl, AEMOHCTPUPYIOUIME 3aBUCUMOCThH PACTSHKEHUS (aedopMaliim)
MPYKUHBI OT NPHUJIOKEHHOU CUJIBI.

5. OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIbI TPEHUSI CKOJIbXKEHHUS OT
BECa TeJa U XapakTepa COMPUKACAKOIIUXCS TOBEPXHOCTEM.

Pa3nen4. laBiieHue TBEPABIX TeJI, ) KMAKOCTE U Ta30B.



Hasnenue. CriocoObl yMEHbIIICHUS U YBEIMUYEHUS AaBieHus. /[aBneHue rasza.
3aBUCUMOCTb JaBiieHUs] Ta3a OT oO0b&ma, Temmeparypbl. llepenaya naBnenus
TBEPABIMU TEJIAMH, >KUJIKOCTAMU M Ta3zamu. 3akoH [lackans. ITHeBmarnueckue
MalllMHbl. 3aBUCUMOCTh JABJICHUS KUAKOCTH OT IIyOuHBI. ['mapoctaThyeckuil
napagokc. CooOuraronpecs cocysl. [ napaBinyecKkue MeXaHu3Mbl.

Atmocdepa 3emim u armocdepHoe naBieHue. [IpuyuuHbl CylIecTBOBaHUSA
BO3aymHONW 060s0uku 3emum. OnwiT Toppuuemm. M3mepenne armochepHOro
JaBJICHUA. 3aBUCUMOCThH aTMOC(EPHOTO JaBJICHHUS OT BBICOTHI HaJl YPOBHEM MOPSL.
[Tpubopsl 1711 U3MepeHus: aTMOC(PEPHOTO TABJICHUS.

JlericTBrE KUAKOCTH U ra3a Ha MOTPYKEHHOE B HUX TEJO. BhITaAIKUBarOIIas
(apxumenoBa) cwia. 3akoH Apxumena. [InaBanue Ten. Bo3ayxormaBaHue.

Jemoncmpayuu.
3aBUCUMOCTD JIaBJICHUS I'a3a OT TEMIEPATYPHI.

Ilepenaya naBieHus ) KUAKOCTHIO M Ta30M.

CooO1aronyecs cocyibl.

I'mppasimueckuit mpecc.

[IposiBnenue nercTBUs aTMOC(HEPHOTO AABJICHUS.

3aBUCHUMOCTD BBITAJIKUBAIOLIEH CUITBI OT 00bEMA OTPYKEHHOM YacTH Tena
Y IJIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAIKMBAOLIEH CHUJIBI BECY BBITECHEHHOU KUIKOCTH.

o vk W NP

~

YcioBue I1aBaHus TeIl: IUIABAHUE WIIM OTPYKEHUE TEN B 3aBUCUMOCTU OT
COOTHOMNICHMS INIOTHOCTEH T€JIa U JKUJIKOCTH.

Jlabopamopnuie padom vl u onvimol.

1. HccnenoBaHue 3aBUCUMOCTH Beca Tejla B BOJI€ OT 00BbEMA OTPYKEHHOM B
’KUJIKOCTh YaCTH TeJa.

2. OnpeneneHue  BBITAIKMBAIONIEH  CUJIBI, JICMCTBYIOIIEM Ha  TeJo,
MOTPYKEHHOE B KUJIKOCTb.

3. IIpoBepka HE3aBHCHUMOCTH BHITAIKMBAIOIIECH CHIIBL, JICMCTBYIOIICH HA TEIO
B )KUJKOCTH, OT MacChI TeJjia.

4. OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTH BBITAJIKUBAIOIICH CUJIbL,
JIEUCTBYIOIIEH Ha TEJIO B KUAKOCTH, OT 00BEMA MOTPYKEHHOH B )KHIKOCTH
YacTH Tela U OT IJIOTHOCTH KUIKOCTH.

5. KonctpyupoBanue apeomerpa WIM KOHCTPYUPOBAHUE JIOJKK U
OIpeAeeHUE €€ rPy30M0AbEMHOCTH.

Pa3znenS. PaGora u MOHOCTH. JHEPrus.

Mexanuyeckas paboTta. MOITHOCTb.

[IpocTbie MexaHU3MBI: pbluar, OJIOK, HaKJIOHHAas IUIOCKOCTh. [IpaBuiio

paBHOBecHUs pbiuara. [ [pumeHnenue npaBuia paBHOBECUS pblyara Kk 0JI0Ky. «30J10Toe



npaBuiio» mexanuku. KIIJI mpocTeix MexaHu3moB. [IpocThie MeXaHU3MBI B OBITY U
TEXHUKE.

Mexannyeckass dHeprusi. KuHeTmueckas W MNOTEHUMAIbHAs JHEPTHSL
IIpeBpartiieHrie 0JTHOTO BUa MEXAaHUUECKOM SHEPTUH B APYTOil. 3aKOH COXPaHCHUS
SHEPTUU B MEXAHHKE.

Hemoncmpayuu.

1. IIpuMepbl IPOCTHIX MEXaHU3MOB.

Jlabopamopnuie padom vl u onvimol.

1. Omnpenenenuie pabOThI CUIIbI TPEHUS IPU PABHOMEPHOM JIBHUKEHHUHU TEJIa TI0

TOPU30HTAILHOM TOBEPXHOCTH.
2. HccnenoBanue ycinoBuil paBHOBECUS pblyara.
3. M3mepenue KIIJI HaKIIOHHOM MIIOCKOCTH.

4. M3ydeHue 3aKOHA COXPAHEHUs MEXaHUYECKOW SHEPTUU.
8 KUIACC

Pa3nen 6. TenmioBbie ABJICHUS.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KUHETUYECKOW TEOpUU CTPOECHHUS
BelllecTBa. Macca U pa3sMepbl aTOMOB M MOJIEKYJ. OTBIThI, TOATBEPKAAIOIINE
OCHOBHBI€ IMOJIOKEHUSI MOJIEKYJISIPHOKUHETHY €CKOUM TEOPUH.

Moaemn TBEPAOTO, >XKUAKOTO M Ta3000pa3HOTO COCTOSTHUN BEIECTBA.
Kpucrammueckue u amopdusie Tena. OO0bICHEHHE CBONCTB Ta30B, KUIAKOCTEH U
TBEPABIX TEI HAa OCHOBE MOJOXKECHUM MOJIEKYJISIPHO-KUHETUUYECKOU TEOPHUH.
CMaunBaHue U KaMWUISIPHBIE SIBJICHUS. TEerIoBoe pacIMpeHUE U CKATHUE.

Temneparypa. CBsi3b TeMmepaTypbl CO CKOPOCTBHIO TEIJIOBOTO JIBHXKCHUS
yactull. BuyTtpenHsis sHeprus. CrnocoObl M3MEHEHHs BHYTPEHHEW SHEPTUU:
TeIuIonepeaaya u CoBepiieHue padoThl. Buasl Teronepenadn: TEIIOIPOBOIHOCTb,
KOHBEKIIUS, U3TTy4CHHE.

KomuuecTBo TemnoTel. YaenbHas TEIIOEMKOCTh BeliecTBa. TermrooOMeH u
TEIUIOBOE paBHOBECHE. YpaBHEHHE TeIioBOoro OanaHca. [lnaBnenue u
OTBEP/ICBAHUE KPUCTAUIMYECKUX BEIIECTB. YJEIbHAs TEIUIOTA IUIABJICHMUS.
[TapooOpa3zoBanne u koHaeHcauus. Mcnapenune. Kunenue. YienbHas TerioTa
napooOpa3oBaHus. 3aBUCHUMOCTb TEMIIEpATypbl KHUIIEHUS OT aTMOC(EPHOro
JTaBJICHMS.

Brnaxxnocts Bo3myxa.

DHeprus TOIMBA. Y IeJIbHas TEIJI0Ta CTOPaHMSL.

[Tpuntumer paboTel TemoBbix aBuratened KIIJ[ TermmoBoro aBurarers.
TemnoBble ABUTATENN U 3aIUTa OKPYKAIOIIECH CPEIbI.

3aKOH COXpaHEHUS U MPEBPAILEHUS SHEPTUM B TEIUIOBBIX MTPOIIECCAX.

Jemoncmpayuu.

1. Habmonenne OpoyHOBCKOTO IBHUKCHUS.



AR L
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Habmonenue nuddysum.

HaGmronenue siBeHuit cMadyMBaHUS U KaMMIDISIPHBIX SBIICHUH.
HaOGmonenue TenioBoro pacmpeHus Tell.

N3menenne naBneHus raza Mpu M3MEHEHHH 00BhEMa M HArpeBaHWU WU
OXJIAXKICHHH.

[TpaBuna u3MepeHus TeMIepaTyphl.

Bupae! Tennonepenaun.

OxnaxxJ1eHre Ipyu COBEPIICHUH PAOOTHI.

HarpeBanue npu coBepiiieHr# padOThl BHEIITHUMH CHIIAMHU.

CpaBHeHuE TEI0EMKOCTEN pa3JIMYHBIX BEILIECTB.

. HaGmonenne kunenus.
. HaGnroieHne mocTossHCTBa TEMIIEPATyPhI TIPH TIJIaBJICHHUH.
13.

Moenu TeruI0OBEIX ABUTATEIIEN.

Jlabopamopnvle padom vl u onvimol.

1
2.
3.

10.
11.
12.
13.

OnbIThI 110 OOHAPYKEHUIO TEUCTBUSI CUIT MOJIEKYJISIPHOTO MPUTSKEHUSL.
OnbIThI IO BRIPAIIMBAHUIO KPUCTAIUIOB IOBAPEHHOM COJIM WJTK caxapa.
OmnpITel 110 HAOMIOJEHUIO TEIUIOBOTO PACIIMPEHUs T'a30B, KUIAKOCTEH U
TBEPABIX TEIL

OrnpeneneHue 1aBieHUs BO3yXa B OAJUIOHE IITPULA.

OnbIThl, JEMOHCTPUPYIOIIME 3aBHCUMOCTbH JABJIEHUS BO31yXa OT €ro
00bEMa M HAarpEBAHUS WA OXJIAXKICHUS.

[TIpoBepka runmoTe36l TMHEHHOW 3aBUCUMOCTH JJIMHBI CTOJIOHKA KHUIKOCTH
B TEPMOMETPHUUECKOU TPYOKE OT TeMIIepaTyphl.

HaGmonenne wu3MeHeHHsT BHYTPEHHEH OSHEPruM Tela B pe3ylbTare
Terionepeayu u paboThl BHEIIHUX CHUJL.

HccnenoBanue siBleHUS TEIJIOOOMEHa MPU CMEUIMBAHUU XOJOJHOU U
rops4eu BOJIbI.

Omnpenenenrie  KOJMYECTBA  TEIUIOTHI, TMOJYYEHHOTO BOJOW TIpH
TEMI000MEHE C HArPEThIM METAJUTMYECKUM IIIIMHIPOM.

Onpenenenre yeabHON TEMIIOEMKOCTH BEILIECTBA.

Hccnenosanne npouecca ucnapeHus.

Onpenenenrie OTHOCUTENbHOM BJAKHOCTH BO31yXa.

Onpenenenue y1eabHOM TEIUIOTHI TUIABJIEHUS JIbJA.

Pa3znen 7. diekTpryecKkne M MATHUTHbBIE SIBJICHUS.
Onextpusanusa Ten. [[Ba ponxa sinekTpuuecKux 3apsgoB. Bzaumoneincrtsue
3apspKeHHbIX  Tel. 3akoH KynoHa (3aBUCHMMOCTh CHJIBI  B3aUMOJECHCTBUA

3apsHKEHHBIX TNl OT BEIMYMHBI 3apsII0B U PACCTOSIHUS MEXKIY TEJIaMH).
Onekrpuueckoe mnoje. Hanpsixk€HHOCTh snekTpuyeckoro mojs. [IpuHuun
CYNEPIIO3ULUH SJEKTPUUECKUX MOJIEH (Ha KaYECTBEHHOM YPOBHE).



Hocuremu snektpuueckux 3apsiaoB. DJIEMEHTAPHBIN SJEKTPUUECKUIN 3apsil.
Ctpoenne aroma. IIpOoBOOHMKM W  JUAJIEKTPUKU. 3aKOH  COXPaHEHUS
ANEKTPUYECKOTO 3apsja.

DJIEKTPUYECKUA TOK. YCJIOBHUS CYIIECTBOBAHUS JIIEKTPUUECKOTO TOKA.
HMcTouHUMKM MOCTOSHHOTO TOKa. JIEHCTBHUS AIEKTPUYECKOTO TOKa (TEIJIOBOE,
XUMHUYECKOE, MArHUTHOE). DJIEKTPUUECKHUI TOK B )KUIKOCTSIX U razax.

Onektpuueckas nenb. Cwia  Toka.  DIJIEKTPUYECKOE  HAIMPSIKEHUE.
ConpoTuBIEHUE TPOBOJAHUKA. Y IEIbHOE COMPOTHUBJICHHE BEIIECTBA. 3aKOH OMa
111 yuactka uenu. [locnenoBarensHoe U mapauielbHOE COETMHEHHE ITPOBOTHUKOB.

PaGota w MOIIHOCTH 3JEKTpUYECKOro Toka. 3akoH Jlxoyms—Jlenna.
DIeKTpUUeCcKre e U MOTPEOUTENH dIEKTpUUecKol 3Hepruu B ObiTy. KopoTkoe
3aMbIKaHHUE.

[TocTostHHBIE MarHUTHI. B3anMoO1€1ICTBUE ITOCTOSIHHBIX MArHUTOB. MarHuTHOE
noje. MarautHoe moJsie 3eMJM U €ro 3HadyeHue sl Ku3HU Ha 3emie. OrnbIr
Opcrenaa. MarHUTHOE MOJIE MJIEKTPUUECKOTO TOKa. [[puMeHeHne aneKTpOMaraiuToB
B TEXHUKE. JleiCTBHE MAarHUTHOTO I10JIS1 HA TPOBOIHUK C TOKOM. DJIEKTPOIBUTATENb
IIOCTOSIHHOTO TOKA. lcmosb30BaHWE JJIEKTPOABUTATENIEH B TEXHUYECKHUX
YCTPOMCTBAaX U HA TPAHCIIOPTE.

OmnebiTel Papanes. ABneHue 3neKTpoMarHuTHOM uHAYKUuuu. [Ipasuno Jlenna.
Onektporeneparop.  CnocoObl  MOMy4eHHS ~ DJIEKTPUYECKOM  SHEPIUM.
DJIEKTPOCTAHIIMH HA BO30OHOBIISIEMBIX UCTOYHUKAX YHEPTUU.

Hemoncmpauuu.

DneKTpu3anys TeJl.

JIBa poJ1a aeKTpUUECKUX 3apsi/I0B U B3aUMOIECHCTBUE 3aPSXKEHHBIX TEJI.
YCTpOUCTBO U JEUCTBUE JICKTPOCKOTIA.
DJIeKTpoCcTaTHYeCKast MHTYKIIHS.

3aKOH COXpaHEHHMSI JJIEKTPUYECKUX 3apsII0B.
[IpoBOIHYKY U AUDIIEKTPUKH.

Mo aenrpoBaHue CUIIOBBIX IMHUM 3JEKTPUYECKOTO MTOJIS.
McTOYHMKY TOCTOSIHHOT O TOKA.

JlercTBYA DIEKTPUYECKOTO TOKA.

DJEKTPUYECKUM TOK B AKHUJKOCTH.

. 'a30BbIM pa3psia.
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. I3MepeHnue cuiibl Toka aMIepMeTpOM.
. I3MepeHune 3JIeKTpUYEeCKOT 0 HANPSIKEHUS BOJIbTMETPOM.
PeocTar 1 Marazud conpoOTHUBIIEHUN.

[ T
o~ W

. B3aumogencTBue NOCTOSSHHBIX MATHUTOB.
MOI[CJ'II/IpOBaHI/IC HEBO3MOKHOCTH Pa3ACICHUA IIOJIIOCOB MarHurTa.
MOI[CJ'II/IpOBaHI/IC MarHUTHBIX MOJIEH IMMOCTOSHHBIX MAarHUTOB.

N
N o



18.
19.
20.
21.
22.
23.
24.

25.

OmneIT OpcTena.

MarsuTHoe 1oJie ToKa. DJIEKTPpOMAarHur.

JleiCTBME MarHUTHOTO TOJISI HA TPOBOTHUK C TOKOM.

DJEeKTPOABUTATENIb MOCTOSIHHOTO TOKA.

HccnenoBanue ABICHUS JIEKTPOMArHUTHOM MHYKIIMH.

Onbitel apajes.

3aBUCUMOCTh HAIpPABJICHUS HMHAYKIMOHHOTO TOKAa OT YCJIOBUU €ro
BO3HHUKHOBEHHUS.

DJEKTpOTreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnvie padom vl u onvimol.

1.

o v MW

10.
11.

12.

13.

14.

15.

16.
17.

18.

OmpITel MO HAOMIOACHUIO DJISKTPU3AIMU  TeN MWHAYKIUMEH W TIpH
CONPUKOCHOBEHHH.

HccnenoBanne nOEUCTBUS JJNEKTPUUYECKOTO TMOJS HA MPOBOJHUKHA M
JTADJIEKTPUKHU.

Coopxkau npoBepka padoThI SAEKTPUUECKOM 1IN MOCTOSIHHOTO TOKA.
N3Mepenue u peryimpoBaHue CUIIbI TOKA.

N3Mmepenune u peryimpoBaHue HAPSKCHUS.

HccnenoBanne 3aBUCUMOCTH CWIBI TOKA, UIYLIETO 4Y€pPE3 PE3UCTOP, OT
CONPOTUBIICHUS PE3UCTOPA U HAMPSIKEHUS HA PE3UCTOPE.

OnbITHI, JIEMOHCTPHUPYIOIIHE 3aBUCUMOCTb AIEKTPUYECKOTO
CONPOTHUBIICHUSI MPOBOJHHMKA OT €ro JUIMHBI, IUIOIIAAW ITOMEPEYHOIO
CEUEHMS U MaTepuaa.

IIpoBepka mnpaBuia CJIOXKEHUS HANPSKEHUM NpU IOCJEI0BATEIHbHOM
COCIMHEHHUH JIBYX PE3UCTOPOB.

IIpoBepka mpaBuiaa Ajs CWIbI TOKAa MPU NapalieIbHOM COEIWHEHHUH
PE3UCTOPOB.

Onpenenenrie padOTHI AJACKTPUIECKOTO TOKA, UAYIIETO Yepe3 Pe3UCTOp.
OnpeneneHre MOIIHOCTH DJIEKTPUYECKOTO TOKA, BBIJAEISIEMON Ha
pe3ucTope.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, UAYIIErO 4Yepe3 JIAMIIOYKY, OT
HAIPSIKEHUS HA HEW.

Onpenenenne KIIJ{ nHarpesarens.

HccnenoBanre MarHUTHOT'O B3aUMO ICHCTBUS ITOCTOSHHBIX MAarHUTOB.
N3yyenre MarHuTHOTO TOJISI IOCTOSIHHBIX MAarHUTOB IIPU UX 00bETMHEHUN
Y pa3JIeNICHUMN.

HccnenoBanne neicTBUS JIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
OnbIThl, JEMOHCTPUPYIOUIME 3aBUCHUMOCTh CHJIBI  B3aMMOJECHUCTBUSA
KaTyIIKHA C TOKOM M MarHuTa OT CUJIbI TOKA Y HAITPABJICHHS TOKA B KaTYIIIKE.
N3ydenue neicTBrS MarHUTHOTO MOJI HA MPOBOTHUK C TOKOM.



19. KoHcTpynpoBaHue U u3y4eHue padoThl JEKTPOBUTATEINS.

20. I3mepenue KIIJI anexkTpoaBurarenbHOM yCTAHOBKH.

21. ONBITBl IO UCCJEAOBAHUIO SIBJICHUS DJIEKTPOMATrHUTHOW HHAYKIIUU:
HCCJIEIOBaHUE W3MEHEHH 3HAYe€HHs W HaNpaBJCHHS WHAYKIIMOHHOTO

TOKA.
9 KUIACC

Pa3nen 8. MexaHn4eckue siBJICHUSA.

Mexannueckoe JaBwkeHHE. MarepuanbHas Touka. Cuctema OTCUETA.
OTHOCHUTEIILHOCTh MEXAHUYECKOTO JIBI)KEHUs. PaBHOMEpHOE MNpPSMOJIMHEITHOE
nBwxeHne. HepaBHoMepHOE npsiMoJIMHENHOE ABWKeHne. CpeHsis 1 MTHOBEHHas
CKOPOCTBH TeJIa IPY HEPABHOMEPHOM JIBUKECHUH.

Yckopenne. PaBHOyckopeHHOe mpsiMoimHelHoe nBrkeHune. CBoOoHOE
naaenue. OnbiTel ["amunes.

PaBHOMepHOE nBWXEHHE MO OKpYyKHOCTH. [lepnoa n gacTtoTa oOparieHus.
JIuHenHasa u yriioBasi CKOpOCTH. LIEHTpOCTpEMUTENTLHOE YCKOPEHUE.

IlepBoiit 3ak0H HeroTtona. Bropoit 3akon Herotona. Tperunit 3akoH Herotona.
[IpuHIMI CynepnO3ULIAN CUJL.

Cuna ynpyroctu. 3akoH I'yka. Cuia TpeHUs: cuila TPEHUS CKOJIbKEHHUS, CHJia
TPEHUS IOKOS, IPYTUE BUIbBI TPEHUS.

Cuna TSDKECTH U 3aKOH BCEMHPHOTO TATOTEHMs. YCKOpPEHHE CBOOOJIHOIO
nageHus. J[Bmxenue tuiaHer BOKpyr ConHima. IlepBas kocMuueckas CKOPOCT.
HesecomMocTs u neperpys3ku.

PaBHOBecue matepuanbHO TOuku. AOcomoTHO TBEPHOE Teno. PaBHOBecue
TBEPAOIO TeJIA C 3aKPEILUIEHHOM OChIO BpallleHusi. MOMEHT cuiibl. LIeHTp TsikecTu.

Nmnynec tena. M3menenne nMmynbca. MMmynbse cuibl. 3aKOH COXpaHEHMs
MMITyJIbCa. PeakTuBHOE ABHKEHUE.

Mexannueckass pabota U MOIIHOCTh. PaboTa cuil TSKECTH, yHOpYrocTy,
Tperust. CBsi3b 3Hepruu U padoThl. [loTeHLIManbHAsE SHEPTUS TeNa, NOAHATOTO Hall
NIOBEPXHOCTHIO 3eMiId. [loTeHIIMabHAast SHEPTHS CKaTOU NIPYyKHUHbL. KnuHetnueckas
sHeprus. Teopema O KHHETUUECKOM 3HEPTUU. 3aKOH COXPAHEHUS MEXaHUYECKOM
DHEPTHUHU.

Hemoncmpauuu.

1. HabmoneHre MexaHM4eCKOTo JIBHKEHHSI Telda OTHOCHUTENbHO Pa3HbIX Tel

OTCYETA.
2. CpaBHeHME ITyT€ll W TPACKTOPUN JBHMKEHHUS OJHOIO M TOTO K€ Tela
OTHOCHTENBHO Pa3HbIX TN OTCYETA.
N3mepenne CKOpOCTH U YCKOPEHUS MPSIMOJIMHENHOTO IBUKEHHUS.
4. HccnenoBaHue NPU3HAKOB PABHOYCKOPEHHOTO IBHXKEHHUS.
HaOmonenue nBmkeHus Tena mo OKpyKHOCTH.



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

HaOmonenne MexaHnuecKux sBJICHUH, TPOUCXOIAIIMX B CUCTEME OTCUETA
«Tenexka» nmpu e€ paBHOMEPHOM U YCKOPEHHOM JBU’KEHUH OTHOCUTEIIEHO
KaOuHeTa (PU3UKH.

3aBUCHMOCTb YCKOPEHHS TeJla OT MAaccChl TeNa U JEHCTBYIOIIEH Ha HEro
CHIJIBL.

HaGmronenue paBeHCTBa CHUJT TIPU B3aMMOICHCTBHH TEJL.

N3menenue Beca Tena npu yCKOPEHHOM JIBUKEHUH.

Ilepenaya nmmnysibca npu B3auMOIEUCTBUU TEIL

[IpeoOpazoBanus SHEPTUU IPU B3AUMOACHCTBUU TEIL.

CoxpaHeHue UMITyJIbCa IPU HEYNIPYTrOM B3aUMO/IEHCTBUU.

CoxpaHeHue UMITyJIbca MPU a0COFOTHO YIPYTOM B3aUMO/IEHCTBUH.
HaOmonenue peakTMBHOTO IBUKEHHUSI.

CoxpaHeHre MEXaHU4YeCKOM SHEpTUH MPU CBOOOJHOM MaJICHUH.
CoxpaHeHne MEXaHUYECKOM SHEPTUU MTPH IBUKEHUH TENA N0 1EHCTBUEM

MPY>KUHBI.

Jlabopamopnvle padom vl u onvimol.

1.

10.

11.

KoHcTpynpoBanue Tpakra Al pa3roHa M JaJbHEHIIEr0 paBHOMEPHOIO
JIBMDKCHUSI IIAPUKA UM TEJICKKH.

Onpenenenrie cpeaHel CKOPOCTU CKOJIBLXKEHUSI OpycKa WM JIBUKCHUS
[IapHKa MO HAKIIOHHOM IIOCKOCTH.

OnpeneneHre yCKOpEHHsI Tejla MPU PABHOYCKOPEHHOM JBHUKEHUM IO
HAKJIOHHOM IIOCKOCTH.

HccnenoBanrie 3aBUCUMOCTH MyTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JBIDKEHUH 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THMOTE3BI: €CIM TPH PABHOYCKOPEHHOM [BIDKEHUU 0€3
HaYaJIbHOM CKOpPOCTU MYTH OTHOCSTCS Kak psiJi HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIME MPOMEKYTKH BPEMEHHU OJTUHAKOBBI.

HccnenoBanne 3aBUCUMOCTH CWJIbI TPEHUS CKOJBXEHHUS OT CHIIbI
HOPMAJIBHOTO JaBJICHUS.

Onpenenennie KodQPUITMECHTa TPEHUS CKOJIBKEHUS.

Onpenenenne )KECTKOCTH IPYKHUHBI.

Omnpenenenue padOThI CUIIBI TPEHUS IPU PABHOMEPHOM JIBHUKEHHUHU TEJIa TI0
TOPU30HTAILHOM TOBEPXHOCTH.

Omnpenenenre pabOThl CWIBI YOPYTOCTH NpH MOABEME TIpy3a C
MCII0JIb30BaHUEM HETIOABUKHOTO U MTOABUKHOTO OJIOKOB.

N3ydeHne 3aKk0Ha COXpaHEHUsI SHEPTUU.

Pa3znen9. Mexannueckue KoJ1e0aHus U BOJTHBI.



KounebarenbHoe aBrxkeHre. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUI: IEPUO],
4acTOTa, aMIUIUTy1a. MareMaTu4eCKuil U NpYyKUHHBIN MasTHUKHU. [IpeBparenue
SHEPTUH MPH KOJIeOATETLHOM JIBUKCHUU.

3aryxatoume  KkosieOaHus.  BwiHyXneHHele — kosiebanusi.  Pe3onanc.
Mexannueckue BoaHbl. (CBOWCTBAa MeXaHWYeCKuX BOJH. IIponosbHble H
MoINepeyHble BOJHBL. [[IMHA BOJHBI M CKOPOCTh €€ pacrnpOCTPaHEHUS.
MexaHndecKue BOJIHBI B TBEPAOM TENE, CEUCMUYECKHUE BOJIHBI.

3Byk. I'poMKOCTh 3ByKa U BbicOoTa ToHa. OTpaxenue 3Byka. MHppa3Byk u
yJIbTPa3BYK.

Jemoncmpauuu.

1. HaOmromenne koneOaHui TeN IO JIEWCTBUEM CHIIBI TSIKECTA U CHIIBI
YOPYTOCTH.

HaOmonenue konebanuii rpy3a Ha HUTU U Ha TPYKHUHE.

HaOmoienue BeIHY X /1€HHbBIX KOJIe0aHu U pe30HaHca.

PacnpocTpanenue mpo0JIbHbIX U IOTIEPEYHBIX BOJIH (Ha MOJIEINN).

HaOmonenue 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHYECKUI PE3OHAHC.

JIa60pam OpHblE PADOM bl U ONBIM bl.

1. OmpeneneHre YacTOThl M NepHOJa KOJEOAHUI MaTeMaThuyecKoro
MasATHUKA.

2. OmnpezaeneHue 4acTOTHI M IEPUO]1a KOJIEOAHUI TPYKUHHOTO MasiTHUKA.

3. HccnenoBaHue 3aBUCUMOCTH MEpHO1a KOJIEOAHHI MOJIBEIIEHHOTO K HUTH
rpy3a OT AJIUHbI HUTH.

4. HccnenoBaHue 3aBUCUMOCTH NEPUOA KOJICOAHUN MPYKUHHOTO MasiTHUKA
OT MacChI Tpy3a.

5. [IpoBepka HE3aBUCUMOCTH TMEpHOAa KOJIEOaHUH TPy3a, MOABEIIEHHOTO K
HUTH, OT MacChl rpy3a.
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6. OmBITBI, JAEMOHCTPHUPYIOIIME 3aBUCUMOCTh TEpHOaa  KoJicOaHMit
MPYKHHHOTO MasiTHUKA OT MacChl Ipy3au KECTKOCTH MPYKUHEI.

7. VI3Mepenune yCcKopeHusi CBOOOHOTO MMaICHHUS.

Pa3nen 10. DiieKTpOMarHuTHOE MMOJIE ¥ 3JIEKTPOMATHUTHbBIE BOJIHBI.

DJIEKTPOMAarHUTHOE  MOJIe.  DJIGKTpOMarHutHble  BOJHBL.  CBOMCTBa
aneKTpoMarHUTHBIX BOJH. [llkana snexkTpomarHuTHBIX BOJH. HMcmonb3oBaHue
AIEKTPOMAarHUTHBIX BOJIH JIJIsi COTOBOM CBSI3H.

DnekTpoMarHuTHas npupoja ceera. CKOpocTh cBeTra. BoJIHOBBIE CBOMCTBA
CBETa.

Jemoncmpayuu.

1. CBOMCTBAJIEKTPOMATrHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.



Jlabopamopnvie padomvt u onvimot.
1. M3ydeHue CBOWCTB DJEKTPOMArHUTHBIX BOJH C MOMOIIBI0O MOOWIBLHOTO

TenedoHa.
Pa3nenll. CBeToBbIe IBJICHUA.
JlyueBas  momen,  cBera.  HMctounmku  cBera.  [IpsimonmnerHoe

pacnpocTpanenue cBeta. 3atMenusi CosHila u JIynel. OTpaxkenue cBera. [lnockoe
3epKajio. 3aKOH OTPAKEHUS CBETA.

IIpenomnenue cBera. 3akoH mpesomiieHuss cBera. [losiHoe BHyTpeHHee
OTpaXEeHHE CBeTa. VCMoJb30BaHUE TOJHOTO BHYTPEHHETO OTPAXKEHHS B
ONTUYECKUX CBETOBOIAX.

JIunza. Xon mydeit B iua3ze. Ontudeckas cucteMa hotoarnmapara, MUKPOCKOTa
u Teneckona. ['na3 kak ontuueckas cucrema. bim3opykocTs M JaTbHO30PKOCTb.

Paznoxxenue Oenoro cBera B cnekrp. OmnbiTel HbtoTtona. CroxeHue
CIIEKTPAIIbHBIX BETOB. /lucnepcus cera.

Jemoncmpayuu.

[IpsAMonuHenHOE pacpOCTpaHEHUE CBETA.

OTtpaxeHnue cBera.

[osryuenue n300paxeHuii B INIOCKOM, BOTHYTOM M BBIIYKIIOM 3€pKaJiax.

[Ipenomiienue caera.

OnTuyeckuii CBETOBO/I.

Xo aydeil B cOOMparoLLeii JIMH3E.

XoJ1 Tyder B pacCEUBArOIIEH JIMH3E.

[Tony4uenne n300paskeHUI ¢ TTOMOIIIBIO JINH3.

[TpunHtum gecTBus poToarmapara, MUKPOCKOTIA M TEIECKOTIA.

10. Mo aeib ria3a.

11. Paznoxenne 6e0To cBETa B CIIEKTP.

12. [lonmyyenue 0enoro cBeTa Mpu CJI0KEHUU CBETa Pa3HbIX I[BETOB.

Jlabopamopnuie padom vl u onvimol.

1. HccnenoBaHue 3aBUCUMOCTH yIila OTPAKEHUS CBETOBOIO Jiydya OT yria
MazCHUsl.
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2. M3ydeHue xapakTepUCTUK U300paXeHUs peaMeTa B INIOCKOM 3epKaie.

3. HccnenoBanue 3aBUCUMOCTH yIjla IPEIOMIIEHUS CBETOBOTO Jyda OT yria
MaJCHUS HA TPAHMIIE «BO3JTYX—CTEKIIO».

4. Tlonydenue n300paskeHUN C MOMOIIBIO COOUPAIOLLEH TMH3BI.

5. Omnpenenenue (GOKyCHOIO PaCCTOSIHUS U ONTUYECKOM CHUIIBI COOMparoLIen
JIMH3BI.
OMBITHI [0 PA3JI0KEHHUIO O€I0r0 CBETA B CIIEKTP.
OnpIThl 110 BOCIPHUATHIO LIBETA MPEAMETOB NPU MX HAOIIOJEHUM 4epes
LIBETOBbIE (PUIBTPHI.



Pa3nenl12. KBaHTOBbBIE IBJICHU .

Omneitel Pezepdopna u mmanerapnas moxaens aroma. Mojenbs aroma bopa.
Hcnyckanue u noryionieHue cBera aroMoM. KBaHThl. JInHeHyaTbie COEKTPHI.

PanuoaktuBHOCTh. Anb(a, Oeta- u raMmma-usnydenusi. CTpoeHHe aTOMHOTO
sapa. Hykmonnas wmopaens aromHoro saapa. HWM3ortomel. PagnoakthBHBIE
npeBpaieHus. [lepuon nomypacnana aTOMHBIX SIAEP.

SAnepHbie peakuyu. 3aKOHBI COXPAHEHUS 3apsJA0BOTO U MAaCCOBOIO YHCEINL
DHeprus CBSI3W aTOMHBIX sjep. CBs3b MacChl U dHEpruu. Peakmuu cuHTe3a U
nenenust siaep. Mctounuku 3Heprun CoJiHIa u 3BE3/1.

SAnepnas sHepretuka. JleMCTBUS PAaJMOAKTUBHBIX H3Jy4EHUN HA KUBbIC
OpraHu3Mbl.

Jemoncmpayuu.

1. CnexTpbl U3Ty4EHUS U MOTJIOIICHNS.

2. CHekTpbl pa3Ju4HbIX ra30B.

3. Cnekrtp BoOpoOa.

4. HaGmonenue TpekoB B kamepe BuiibcoHa.

5. Pabora cuéruynka HOHU3UP YIOLIUX U3JTyYEHUH.

6. Peructparus nuzaydeHus: Ipupo JHbIX MUHEPAJIOB U MPOTYKTOB.

Jlabopamopnvie padom vl u onvimol.

1. HaOmoneHue CIUIONIHBIX U JIMHEWYAThIX CIEKTPOB U3TyUEHUSI.

2. HccrnenoBanue TpEKOB: M3MEPEHHME DHEPIUU YaCTULBI IO TOPMO3HOMY

myTH (1o hoTorpadusim).

3. Usmepenue paanoakTuBHOTO (hOHA.

IloBTOpPUTEIBLHO-000011Ia IO MOAYJIb.

[ToBTOpHUTENHHO-0000MAIOIIMIA MOAY/b MPEAHA3HAYEH I CUCTEMAaTU3 AN
1 00001IIeHNS MPEIMETHOTO COJIEPKaHUS U OTIBITA ASATENbHOCTH, TPHOOPETEHHOTO
NP W3YYEHUU BCEro Kypca (U3WKH, a TaKKe JJI MOJATOTOBKH K OCHOBHOMY
rOCyAapCTBEHHOMY 3K3aMeHy 10 (HU3UKe I 0O0YyJarolXxcs, BRIOPABIIMX 3TOT
y4eOHBIN MPEIMET.

[Ipu n3ydyeHun TaHHOTO MOJYJIA PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIbI
NeATeIbHOCTHA, HA OCHOBE KOTOPBIX 00ECTIEUNBACTCS TOCTHKEHUE MPEIMETHBIX U
METanpeAMETHBIX  IUTAHUPYEMBIX  PEe3yibTaToB  oOydeHus, GopMupyercs
€CTECTBEHHOHAYYHAasl TPaAaMOTHOCTh: OCBOCHUE HAyYHBIX METOJIOB HCCJIEC0BaHUS
SIBJICHUM TPUPOJIBl M TEXHUKHU, OBJAJICHUEC YMEHUSIMH OOBSICHATH (PU3MUECKHUE
SBJICHUS, TIPUMEHSS TOJIyUCHHbIC 3HAHUS, peIaTh 3aJauyd, B TOM YHUCJE
Kaue€CTBEHHBIEC U AKCTIEpUMEHTAIILHBIE.

[TpuHIMNIUANBHO JEATEIbHOCTHBIN XapakTep TaHHOTO pa3eiia peaiu3yeTcs 3a
CU€T TOT'0, YTO 00YUAOIIMECS BBITIOIHSIOT 3a/1aHUsI, B KOTOPBIX UM TMpE/JIaraercsi:



Ha OCHOBE IOJIyYEHHBIX 3HAHMWA pacro3HaBaThb M HAYYHO OOBICHATH
dbu3nUecKue SIBJICHUS B OKPY>KAIOIIEH MPHUPO/Ie U TOBCENHEBHOM KU3HH,
WCIIOJIb30BaTh HAYYHBIE METO/Ibl UCCIIE0BAHUS (U3UUECKUX SBJICHHUM, B TOM
YuUCJie JIs1 IPOBEPKU TUIIOTE3 U TOJIYyYEHUS] TEOPETUYECKUX BBIBOJIOB;
OOBSICHATh HAayYHbIE OCHOBBI HamOoOJiee BaXHBIX TOCTIKEHHH COBPEMEHHBIX
TEXHOJIOTHi1, HallpUMep, IPAKTUYECKOTO UCTI0JIb30BAHUS PA3JIMYHBIX UICTOYHHUKOB
SHEPTUHU HA OCHOBE 3aKOHA MPEBPALLIEHUS U COXPAHEHUS BCEX M3BECTHBIX BUIOB
SHEPTUHU.



INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA TINTPOI'PAMMBI 11O
®U3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

N3yuenue (pU3MKU Ha YpOBHE OCHOBHOTO 00111ero 00pa3oBaHus HAIIPaBJICHO

Ha JIOCTIKEHHUE JINIHOCTHBIX, METAITPEIMETHBIX M MIPEAMETHBIX 00pa30BaTEIIbHBIX
PE3yIIbTaToB.

B pesynbrarte u3yueHus: Gu3NKu Ha ypOBHE OCHOBHOI'O 00OILIEro 00pa3oBaHus

y obOyuatomierocs 0yayT chopMUPOBaHbBI CICAYIONME JTUYHOCTHBIC PE3YJIbTaThl B
JacTH:

1) naTpHOTHYECKOr0 BOCIIUTAHUSA

- IPOSIBJICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUNUCKON
(bU3UIECKOMN HAYKH;

- LIEHHOCTHOE OTHOILIEHHE K IOCTHKEHUSIM POCCUUCKHUX YUEHBIX-(DU3UKOB;

2) rpaIaHCKOIO0 M TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

- TOTOBHOCTb K aKTUBHOMY YYaCTHIO B 00CYKI€HUH 00IIECTBEHHO 3HAYUMBIX 1
TUYECKUX MPOOJIEeM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHHUEM J10CTHKEHHI
buznky;

- OCO3HaHWE BAKHOCTU MOPAIbHO-ITHUECKUX MPHUHIMIIOB B JEATEIHLHOCTU
Y4EHOTIO;

3) 3cTeTH4€eCKOro BOCIUTAHUS:

- BOCIIPHUATHE 3CTETUYECKUX KAueCTB (PU3UUECKOU HAayKH: €€ rapMOHHUYHOIO
MOCTPOEHHUSI, CTPOTOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOT' O IO3HAHMSA:

- OCO3HAHHUE ILIEHHOCTU (PU3UYECKOW HAyKM KaK MOIIHOIO0 HHCTPYMEHTA
NO3HAHUSA MHUpPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTHM, BaKHEUIIEH COCTaBIISIOLIEH
KYJIbTYpBbI;

- pa3BUTHE HAy4yHOW JIFOOO3HATETHLHOCTH, MHTEPECA K HCCIEI0BATENHCKON
NESATENbHOCTH;

5) ¢opvmupoBaHus KYJbBTYPbl 3A0pPOBbSI U  3MOIMOHAJIBHOIO
OJ1aronoJryyms:

- OCO3HaHME LIEHHOCTHM 0€30MacHoro oOpa3a JKHW3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BAXKHOCTU MNPABWI O€30MaCHOr0 MOBEACHHS HA
TPaHCIOPTE, Ha JIOPOrax, C JIEKTPUUYECKUM U TEIUIOBBIM 00OpPYJOBaHHEM B
JIOMAIIHUX YCIIOBUSAX;

- c(hopMUPOBAHHOCTH HAaBBIKA PeDICKCHH, TPU3HAHUE CBOETO ITpaBa Ha OIIHOKY
Y TaKOTO XK€ MpaBay Apyroro 4eaoBeKa;

6) TPy10BOI0 BOCIIUTAHMS:

- aKTUBHO€ Yy4YacTHE€ B PEIICHUHM MPaKTUYECKUX 3anad (B paMKax CEMbH,
00pa3oBaTeNbHOM OpraHu3alliy, TOpoJa, Kpas) TEXHOJIOTHYECKOW U
COIMAILHOW HAMIPaBJIEHHOCTH, TPEOYIOIIMX B TOM YHCJIE U (PU3UUECKUX 3HAHU;



e - MHTEPEC K MPAKTHUECKOMY N3y4deHUIO Mpodeccuii, CBI3aHHBIX C (PU3UKOM;

e 7)IK0JIOrM4€CKOr0 BOCIIUTAHUSA:

e - OpHEHTAIMSA HA MPUMEHEHHE (DU3WYCCKUX 3HAHWM JJIS pEIIeHUs 3a7ad B
007acTH OKpYKaOIIeH Cpeabl, IUIAHUPOBAHUS TOCTYIMKOB M OICHKH WX
BO3MO>KHBIX [IOCJIE/ICTBUH JIJI1 OKPYKAIOIIEH CPE/IbI;

e - OCO3HaHWE TI00ATLHOTO XapaKTepa SKOJOTHYECKUX MPOOJIeM W MyTeH HuX
pelleHuS;

e §8) ajanTanyy K U3MEHSIIOUMMCS YCJOBHUSM COIUAJBLHOA M TPHUPOTHOI
cpeabl:

e - MOTPEOHOCTH BO B3aWMOJICUCTBUU TMPH BBINOJHEHUM HWCCJCIOBAHUN U
MPOEKTOB (HU3WYECKOW HAINPABIEHHOCTH, OTKPBITOCTH OIBITY W 3HAHUSIM
ApYyrux;

e - TIOBBIIICHHE YPOBHS CBOEW KOMIIETEHTHOCTH YE€PE3 MPAKTHUYECKYIO
JICSITEIIbHOCTD,

e -TOTPEOHOCTH B (GOPMUPOBAHUYU HOBBIX 3HAHUM, B TOM YHUCJIe (GOPMYITUPOBATH
UJIeH, IOHSITHUS, TUTIOTE3bI O (PU3UUECKUX OOBEKTaX U SIBJICHUSX;

e - OCO3HaHME Ae(UIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEN B 001acTH
bu3nKy;

e - IJTAHUPOBAHKE CBOETO PA3BUTHS B MPUOOPETEHUU HOBBIX (PU3NUECKUX 3HAHMUIA;

e - CTPEMJICHUE AaHAJIM3UPOBATH U BBISBIISATh B3AUMOCBSI3U PUPO/IbI, 00IIECTBA U
HYKOHOMUKH, B TOM YHUCJIE C HCTI0JIb30BaHUEM (PU3UIECKUX 3HAHUM,

e - OIIGHKA CBOMX JCWCTBUM C Y4ETOM BIIMSAHHUS Ha OKPYXKAIOUIYHO Cpemdy,
BO3MOJKHBIX I'I0OQJIbHBIX ITOCJIEIC TBUM.

METAIIPEAMETHBIE PE3YJIBTATBI

B pesynbrarte ocBOCHHS TPOTPaMMBI 11O PU3HUKE HA YPOBHE OCHOBHOTO OOIIETO
oOpaszoBanus y oOydaromerocs OyayT copMupoBaHbl MeTampeIMeTHbIE
pe3yJabTaThl, BKIIOYAIOIIME TT03HABATEIbHBIC YHUBEPCAIbHBIC YIeOHbIE ISHCTBH,
KOMMYHUKAaTUBHbIC  YHUBEpCAIbHBIC y4eOHBbIC JICHCTBHS, PETYJIATHBHBIC
YHHUBEpCalTbHbIE ydeOHBIC JCHCTBUA.

Ilo3naBaTe/bHbBIE YHUBEPCAJbHbLIC yqeﬁnble JeHdCTBUSA

ba3oBbieJioruyeckue 1eMCTBUA:
e BBIABIATh W XapaKTEPU30BaTh CYIICCTBCHHBIC IPU3HAKK OOBEKTOB
(sIBIICHMI);
e YCTAHABIMBATh CYIICCTBECHHBIM MPU3HAK KJIACCU(PHUKAIIUN, OCHOBAHUS JIJIST
000011IEHNS 1 CPaBHEHUS;



BBISIBIISITH 3aKOHOMEPHOCTHU ¥ IPOTUBOPEUHSI B paCCMaTpUBAEMBbIX (DaKTax,
JTAHHBIX U HAOIIOACHUSX, OTHOCSIINXCS K (PU3HUECKUM SIBIICHHSM;
BBISIBJISIT NIPUYHMHHO-CJICACTBEHHBIC CBSI3M TPU M3yYEHHH (HU3UIECKHX
SIBIICHUH U TIPOTIECCOB, I€aTh BEIBOBI C UICTIONH30BAHUEM JSTYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIIOYCHUH, BBIABUTATh THIIOTE3BI O B3aWMOCBS3SX
(M3UYIECKUX BEIIMYHH,

CaMOCTOSTENbHO BBIOUPATh CIOCO0 pelieHrs yueOHo ! (pu3nuecKoi 3a1auu
(cpaBHeHME HECKOJBKMX BapUaHTOB pelIeHUs, BBHIOOp Haubosee
TIOIXOISIIIIETO C Y4ETOM CaMOCTOSITEIbHO BBIJICIICHHBIX KPUTEPHUER).

ba3oBble uccienoBarebCKe 1€ MCTBUS:

HCIIO0JIb30BaTh BOIIPOCHI KaK UCCIIE0BATENILCKUN MHCTPYMEHT MO3HAHMUS;
MPOBOJUTH 0 CAMOCTOSATENILHO COCTABJICHHOMY ILJIAHY OTIBIT, HECJIOKHBIM
bu3MUecCKuil HKCIEPUMEHT, HEOO0JbIIOE HCCIIe0BAHNE (PU3NYECKOrO
SBJICHUS;

OLICHMBaTb Ha MPUMEHUMOCTh M  JIOCTOBEPHOCTh HH(POPMAILIHIO,
MOJIyYEHHYIO B XOJI€ UCCIJICA0BAHUS WM SKCTIEPUMEHTA;

CaMOCTOATENBHO (POPMYJIUPOBATH 0OOOILEHHS U BBIBOIBI IO pE3yJIbTaTaM
NPOBEAEHHOTO HAOJIIOIEHUS, OTIBITA, UCCIIEIOBAHMS;

IPOTHO3UPOBAaTh BO3MOXHOE JajbHelllee pa3BUTHE (PUINYECKHX
MPOIIECCOB, @ TAKXKE BBIIBUTATh MPEATOJIOKEHHS 00 UX pa3BUTHH B HOBBIX
YCJIOBHSIX U KOHTEKCTaX.

Pabora c ungopmanmeii:

IMPUMEHSATDH PA3IMYHbIC METOJIbI, HTHCTPYMEHTBI M 3alPOCHI IIPH MTOUCKE U
oTOOpe mHbOpPMAIMK WIA JaHHBIX C y4E€TOM NPEIJIOKCHHON ydeOHOH
(br3nYecKoy 3a/1a4n;

aHAJIM3UPOBATh, CHCTEMAaTU3MPOBATh M MHTEPIPETUPOBATH UH(POPMAIIHIO
Pa3JIMIHBIX BUIOB U (DOPM ITPEICTABIICHUS;

CaMOCTOSATEIPHO BBIOMpATh ONTUMAIBbHYIO (OpMy TpeICTaBICHUS
uHQOpPMAIMM W WDIFOCTPUPOBATh pEIIacMble 3aJadd  HECJIOKHBIMH
CXEMaMH, THarpaMmMaMu, HTHOHW ITpa(HuKoi 1 X KOMOWHAITHSIMHU.

KomMmMmyHMKaTHBHBIE yHHMBeEpPCaJIbHbIE YUeOHbIC 1eHCTBUA:

B XOJie OOCYX/JeHHUsS y4eOHOTO Marepuaia, pe3yibTaToB Ja00paTOPHBIX
palboT M MPOEKTOB 33/1aBaTh BOMPOCHI [0 CYIIECTBY 00CYXK1aeMOU TEMBI U
BBICKA3bIBATh WJICH, HAICJICHHbIE Ha peEIIeHHE 3a/a4dl U TOJJIep KaHue
OJaroxenarebHOCTH OOIIICHHS;

COTIOCTABIISITh CBOM CYXJACHUS C CYKICHUSAMH JAPYTUX YYaCTHHUKOB
auanora, 0OHapyKUBaTh Pa3JIMIUE U CXOJICTBO MO3HIINN;

BBIPaXKaTh CBOIO TOUKY 3PEHHSI B YCTHBIX U MMCbMEHHBIX TEKCTaX;



MyOJIMYHO MPEICTABIATh PE3YIbTAThI BBIMOJIHEHHOTO (PU3UYECKOrO OTIbITA
(9KCTIEpUMEHTA, UCCIIEIOBAHUS, TPOEKTA);

MOHUMATh U UCTIOJIH30BaTh MPEUMYIIIECTBA KOMAHHO M ¥ MHANUBUYaIbHOM
PabOTHI IPH PEIICHUH KOHKPETHOU (PH3UdeCcKOM PO OIeMBI;

MPUHUMATh 1IEJIM COBMECTHOM JESITETbHOCTH, OPTaHU30BBIBATh JEHCTBUS
no e€ MOCTIKEHHUIO: paclpenensiTh poJd, OOCYXIaTh MPOIECCHl U
pe3yibTaThl COBMECTHOM pabOThI, 00001IaTh MHEHUS HECKOJIbKUX JIFOIEH;
BBITIOJTHATH CBOIO YacTh Pa0dOTHI, JOCTUTast KAYECTBEHHOTO pe3yibTaTa 1o
CBOEMY HaIpPaBJICHUIO U KOOPIUHHUPYS CBOU JICUCTBHUS C IPYTUMHU YJICHAMU
KOMaH/Ibl;

OIICHWBATh KaueCTBO CBOEro BKJaAa B OOLWIA MPOIYKT MO KPUTEPUSIM,
CaMOCTOSITEIbHO CPOPMYIIMPOBAHHBIM y4aC THUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHbIe YHUBEPCAJIbHbIE y4eOHbIe 1eiCTBUSA

Camoopranusanmus:

BBISIBJATH MTPOOJIEMBI B KU3HEHHBIX M YICOHBIX CUTYAIUAX, TPEOYIOIINX
U1 perreHus (GU3uIecKux 3HAHUM;

OPUCHTHUPOBATLCS B  Pa3IMYHBIX [MOJAXOJAaX MPHUHATHS  PEHICHUN
(MHOUBHyaIbHOE, TIPUHATHE PEIICHUS B TPYIIE, MPUHSATHE PEIICHUN
rpynmoii);

CaMOCTOSTEIBHO COCTABJIATh AITOPUTM PEIIeHUS PU3NUECKOM 3a1auu WH
IUIaHA KCCIICIOBAHUSA C YYETOM UMEIOIIMXCS PECYPCOB M COOCTBEHHBIX
BO3MOJKHOCTEH, apryMEHTHPOBATh MpejiaracMbIic BAPUAHTHI PEIICHUN;
7ienaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 3 PEIIICHUE.

Camoko HTPOJb, IMO IMUOHAJIbHBIN HHTEJJIEKT:

J1aBaTh aJICKBATHYIO OLICHKY CUTYallMU U IIpeIaraTh IUIaH €€ U3MEHEHMS;
OOBSICHATh MPUUYMHBI JOCTHWXKEHHS (HETOCTHWKEHHs) Ppe3yJbTaToB
TSI TENILHOCTHU, ]aBaTh OLIEHKY MPHOOPETEHHOMY OTIBITY;

BHOCHUTb KOPPEKTUBBI B JACSATEILHOCTh (B TOM YHKCJIE B XOJ BBITIOJHEHUS
(GU3MUECKOTO UCCIICIOBAHUS WJIM TMPOEKTa) HAa OCHOBE HOBBIX
0OCTOSITENILCTB, M3MEHMBIIMXCS CUTYallMil, YCTAHOBJECHHBIX OIIMOOK,
BO3HUKILUX TPYAHOCTEM;

OLICHUBATb COOTBETCTBUE PE3YJIbTATA LIEJIM U YCIIOBUSM;

CTaBUTb €051 HA MECTO IPYroro YEIOBEKa B X0/1€ CIOpa WM TUCKYCCHH Ha
Hay4YHYI0 TEMY, IIOHUMAaTb MOTHUBBI, HAMEPEHHUS U JIOTUKY JPYIOTO;
MPU3HABaTh CBOE MPAaBO HA OLIMOKY NPU pelIeHnr GU3NUECKUX 33a]1a4 WU
B YTBEPXKACHUAX HAa HAYYHBIE TEMBI U TAKOE XK€ IPABO APYIOTO.

INPEJIMETHBIE PE3YJIBTATBI



K xoHIiy 0Oyuenus B 7 Kiaacce npeIMeTHbIE Pe3yJIbTaThl HA 0230BOM YPOBHE
JOJKHBI OTpaXkaTh C(POPMHUPOBAHHOCTD Y 00yUaIOIINXCSI YMEHUI:

UCIOJb30BaTh MOHATUA: (PU3MYECKHME U  XUMHUYECKUE  SIBIICHUS,
HaOJIIOJIEHUE, SKCIEPUMEHT, MOJEINb, TUIOTE3d, €AUHULBI (PU3NUECKUX
BEJIMYUH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHUA BelecTBa (TBEPAOE,
KHUAKOE, Ta3000pa3HOE), MEXaHMYECKOE [JBHKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHENHOE), TPACKTOPHUsS, PaBHOJEHUCTBYIOLIAS
cuna, gedopmanus  (ympyras, — IUIaCTUYECKasi),  HEBECOMOCTH,
COOOIIAIOIIMECS COCYIbI;

pasnuuath sBieHus (audQy3us, TEMIOBOE ABMKEHUE YaCTHI] BEILECTBA,
PaBHOMEPHOE  JIB)KEHUE, HEPAaBHOMEPHOE JBWKEHUE, HHEpLUs,
B3aUMOJICIICTBUE TEJ, PAaBHOBECUE TBEPJBIX TEJI C 3AKPEIUIEHHON OCBIO
BpalleHus, iepeada JaBIeHUs TBEP AbIMU TEIAMU, KUIKOCTSMHU U ra3aMu,
atMoc(epHOe JaBjeHHe, IUIaBaHHE TeJ, NPEBPALICHUS MEXaHUYECKOU
DHEPTUHN) MO ONUCAHUIO UX XAPAKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIINX JAHHOE (PU3NUECKOE SIBJICHHUE;

pacro3HaBaTh TMPOSIBICHUE M3YUYCHHBIX (PU3WYECKHX SIBJICHUW B
OKpY>KalollleM MHpE, B TOM 4HCJe (PU3NUECKHE SIBJICHUS B TPHUPOJE:
NpPUMEPHI JBWKEHUSI C PA3IMYHBIMU CKOPOCTSIMU B JKMBOW U HEXKHUBOU
npupoje, ACHCTBUE CWIbI TPEHUS B MPUPOAEC W TEXHUKE, BIMSHHUE
arMoc(epHOro aBJICHUS HA KUBOW OPTaHU3M, IJIaBaHUE PbIO, phluaru B
TeJle YeJIOBEKa, MIPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 33/1auy B YUEOHYIO,
BBIJICNIATH CYIIECTBEHHbIE CBOMCTBA (TPU3HAKH ) (PU3NYECKUX SIBIICHUI;
ONMCHIBATh U3yUYEHHBIE CBOICTBA TeNl U (PU3UYECKUE SIBJICHUS, UCTIOJb3Ys
¢duznyeckue BeIMIuHbl (Macca, 00bEM, IJIOTHOCTD BEILIECTBA, BPEMSI, Ty Th,
CKOpOCTb, CPEIHSSI CKOPOCTh, CUJIa YIIPYTOCTH, CUJIa TSYKECTH, BEC TEla,
CUJIa TPEHUs, JaBJeHue (TBEPAOTO TENA, )KUJKOCTH, ra3a), BBITAIKUBAIOLLAs
CHJa, MEXaHW4yeckas padoTa, MOIIHOCTb, IJIEYO CHJIbI, MOMEHT CHJIbI,
KOA(GOUIMEHT TOJE3HOTO ACHCTBHS MEXaHHM3MOB, KUHETHYeCKas U
NOTEHLMAJbHAsl HSHEPrus), NpU ONHUCAHMU MPaBUIBHO TPAKTOBATh
(bu3nyecKuil CMBICI UCIIOJIb3yEMbIX BEIMUHMH, UX 0003HAUEHUS U €IMHHULIBI
bu3nyecKUx BEIUYMH, HAXOJWTh (POPMYJIbI, CBSA3BIBAIOIIME JAHHYIO
bu3NYeCKyl0 BEIMYMHY C JPYTUMHU BEIMYMHAMHU, CTPOUTH TpapuKu
U3Y4EHHBIX 3aBUCUMOCTEH (PU3NUECKUX BETUUHH;

XapakTepu30BaTh CBOWCTBA TelN, (U3UYECKUE SIBICHUS M TMPOLECCHI,
HCTIOJIB3Ys MPaBUia CJI0XKEHUS CU (B0JIb OJHOM MPsSIMOi), 3akoH ['yka,
3axoH [lackans, 3akoH Apxumena, mpaBuiIO paBHOBecHs phiuara (010Ka),
«30JI0TO€ TPaBUJIO» MEXaHUKH, 3aKOH COXpPaHEHHs MEXaHW4eCKOu



DHEPTYH, TPU DITOM [1aBaTh CJOBECHYIO (OPMYJUPOBKY 3aKOHA H
3aIMCBIBATh €TO0 MATEMATHYECKOE BBIPAXKECHUE;

O0OBSICHATH (PU3UUECKUE SIBJICHHUS, TIPOIIECCHI U CBOMCTBA TEJl, B TOM YHUCIIC
U B KOHTEKCTE€ CHUTyallud MPAKTUKOOPUEHTUPOBAHHOIO Xapakrepa:
BBISIBIAATh IPUIUHHO-CJICACTBEHHBIE CBA3U, CTPOUTHh OOBICHEHHE U3 1-2
JIOTUYECKHX IIaroB C OMOpOM Ha 1-2 M3y4EeHHBIX CBOMCTBA (U3MUECKUX
SIBJICHHUH, (DU3NUECKUX 3aKOHA WITH 3aKOHOMEPHOCTH;

pelath pacu€THble 3aJayu B 1—2 JEUCTBUS, HCHOJB3YS 3aKOHBI U
dbopMyIbl, CBS3BIBAIOIIME (PU3MUECKHE BEIMYMHBI: HA OCHOBE aHAIM3a
YCJIOBUS 33J1a4 3aIUChIBATh KPATKOE YCJIOBHE, MOACTABIATh (DU3NIECKHUC
BEJIMYMHBI B (POPMYJIBI W MPOBOJUTH PACUETHI, HAXOWTh CIIPABOYHBIC
JlaHHBIE, HEOOXOAUMBIE JJI PEIICHUS 3a/1a4, OIEHUBATh PEATUCTUYHOCTD
MOJTY4E€HHOW (PM3UYECKOM BEIIMYUHBI;

pacmno3HaBaTh MPOOJIEMBbI, KOTOPbIE€ MOXKHO pEIIUTh TPU TOMOIIM
(bU3UYECKUX METOI0B, B OTTMCAHUU UCCJICIOBAHUS BBIJIEISTH IPOBEPIEMOE
MpeAnosoKeHue (TUnoTe3y), pa3iniarh U MHTEPIIPETUPOBATH MOy CHHbBIN
pe3yJbTaT, HaxXOJUTh OIIMOKH B XOJE OIbITa, JIeJaTh BBIBOJIBI IO €ro
pe3yibTaram;

MPOBOJUTH OMBITHl [0 HAOMOACHUIO (PU3MYECKUX SIBJICHUWA WU
(buU3MUECKUX CBOMCTB TeI: (HOPMYIMPOBATH IPOBEPAEMBIC TIPEITTOIOKEHHU,
coOuparh yCTAHOBKY U3 MPEAJIOKEHHOTO 000pYA0BaHUS, 3alTUCHIBATH X0/
oTbITa U POPMYITUPOBATH BHIBOIBI;

BBITIOJIHATh TPAMBIE WU3MEPEHHS] PACCTOSIHUS, BPEMEHH, MAacChl TeJa,
00BbEMA, CWIbl M TeMIeparypbl C MCIOJb30BAHUEM AHAJIOTOBBIX U
(pOBBIX TPUOOPOB, 3aMUCHIBATh ITOKAa3aHWUS IPHUOOPOB C YUETOM
3aTaHHO# a0 COTFOTHOM MOTPEIIHOCTH U3MEP CHUM;

MIPOBOIUTH MCCJICTOBAHKUE 3aBUCUMOCTH OJHOM (PM3UIECKON BETMYUHBI OT
JIpYyroil C HCIOJb30BAaHUEM MPSIMBIX M3MEPEHUM (3aBUCUMOCTH ITIyTH
PaBHOMEPHO JABWKYIIETOCS TeJIa OT BpEMEHU IBUXKEHUS TENA, CUJIbI TPCHUS
CKOJIbXKEHHUsI OT Beca Tena, KauecTBa O0OpabOTKHM MOBEPXHOCTEH Ten U
HE3aBUCUMOCTHU CUJIbI TPEHHS OT IUIOIIAN CONPUKOCHOBEHHUS TEN, CHIIbI
YOPYTrOCTH OT YIJMHEHHS MPYKUHBI, BRITAIKUBAIONICH CUJIBI OT 00bEMa
MOTPYKEHHOW YaCTH Tea U OT IUNIOTHOCTH KUJIKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTH T€Ja, OT IIyOWHBI, HA KOTOPYIO MOTPY>KEHO TEJO0, YCIOBUI
IJIaBaHUsT TeJl, YCJIOBUM paBHOBECHs pbluara U OJIOKOB), y4aCTBOBAaTh B
IUIAHUPOBAHUU  Y4EOHOTO MCCJIEIOBaHUS, COOUpATh YCTAHOBKY U
BBITIOJIHATh WM3MEPEHUs, CIeAys MNPENJIOKEHHOMY IUIaHy, (PUKCUpOBaTh
pe3yJbTaThl MOJYYEHHOW 3aBUCUMOCTU (PU3MUECKUX BEIUYUH B BUJC



NPEIJIOKEHHBIX TaOIuI ¥ TpauKoOB, JI€1aTh BBIBOJABI MO pe3yJbTaTaM
WCCIIeIOBAHMUS;

MPOBOJIUTh KOCBEHHBIE M3MEpPEHUs (PU3MUECKUX BEIWYWH (IJIOTHOCTH
BEIIECTBA )KUIKOCTHU M TBEPIOTO TEJA, CUJIA TPEHHUS CKOJIbKEHUS, TaBJICHUE
BO3/lyXa, BBITAIKUBAIOIAs CHJIA, JCHCTBYIOIIAas Ha TMOTPYKEHHOE B
KUAKOCTH TeNO, KOIPDUIMEHT TMOJE3HOTO JEHUCTBHUS  MPOCTHIX
MEXaHU3MOB), CIIeAys TPEAJIOKEHHOW WHCTPYKIMHU: TPHU BBIIOJIHEHUH
M3MEPEeHUN CcOoOMpaTh HSKCHEPUMEHTAILHYIO YCTAaHOBKY W BBIYUCIATH
3HA4Y€HHUE KCKOMOM BEJINYHHEI;

co0I01aTh MpaBUiia TEXHUKU 0€30MacHOCTH MpU paboTe ¢ 1abopaTopHbIM
000pyI0BaHUEM;

YKa3bIBaTh MPUHIMIBI AEHCTBUS NPUOOPOB U TEXHUUYECKUX YCTPOUCTB:
BECHl, TEPMOMETP, AUHAMOMETP, COOOMIAOIIMECS COCYAbI, OapoMeTp,
phlyar, moABWKHBIN U HETIOIBUKHBIH OJIOK, HAKJIOHHAS TUIOCKOCTb;
XapakTepu30BaTh MPUHLUIBI JEUCTBUS U3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOPOM HAa MX ONUCAaHUS (B TOM YHCIE:
NOAIIMIIHUKYA, YCTPOMCTBO BOAONPOBOAA, TUAPABIMYECKHUIN Mpecc,
MaHOMETp, BBICOTOMED, MOPIIHEBON HACOC, ApEOMETP ), UCITOJIb3Ys 3HAHUS
0 CBOMCTBaX (PU3NUECKUX SIBJICHUN U HEOOXOAUMBIE (PU3NUECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOAWTH  MpUMEpPbl  (HaXOAUTh  HMHGOpPMAIMIO O  MPUMEPAX)
MPAKTUIECKOTO HWCIOJb30BaHUS (PU3NUECKUX 3HAHWHA B TTOBCETHEBHOM
KU3HU I oOecredeHns 0€30MacHOCTH TP 00paIleHuH ¢ IpuOopaMu 1
TEXHUYECKUMH YCTPOUCTBAMH, COXPAHEHHUS 37]0POBbS U COOJIOICHUS HOPM
AKOJIOTUYECKOTO MOBEICHHUS B OKPYKAIOILEH CPeIe;

OCYIIECTBJIATH OTOOpP MCTOYHUKOB wWHpopManmu B VHTepHere B
COOTBETCTBUH C 33JJaHHBIM MTOUCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOIIUXCS
3HAHMMA W TYTEM CpaBHEHUS PA3NUYHBIX MCTOYHUKOB BBIIETSTH
uH(pOpPMAIUIO, KOTOpas SBISETCS MPOTHUBOPEUYMBOM MM MOXKET OBbITh
HEJIOCTOBEPHOMU;

WCIIOJIb30BaTh MPU BBIMIOJHEHUHN YUEOHBIX 3aJaHUI HAYYHO-TOMYJIPHYIO
auTepaTypy (pU3nYecKoro coaepxKaHus, ClpaBOYHbIE MaTEPUATIbI, PECYPCHI
ceru UMHrepHer, Biaxerb nNpUEMAMU  KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3oBaHusi HHPOPMALIMU U3 OJJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
c03/aBaTb COOCTBEHHbIE KPAaTKHE MHUCHhMEHHBIE U YCTHBIE COOOIIECHUS Ha
OCHOBE 2—3 UCTOYHUKOB MH(pOpMAIMK (PU3UUECKOTO CONEPKaHUs, B TOM
qucJe MyOJUYHO JIe1aTh KPaTKUE COOOIIEHUS O pe3yJIbTaTax MPOEKTOB WU
y4€OHBIX MCCJEIOBAHUMN, IPU ATOM T'PAMOTHO MCIOJIb30BATh U3Yy4EHHbIH



MOHATUMHBIA anmapar Kypca (U3MKH, COINPOBOXKIATH BBICTYIUICHUE
MpE3CHTAIEH;

MIPY BBITTOJTHCHUM Y4YEOHBIX IPOEKTOB W MCCIICAOBAHUUA PaCIPEaSsTh
00513aHHOCTH B TPYINIIE B COOTBETCTBHM C TIOCTaBJICHHBIMHU 3a/JadyaMH,
CIEOWTh 3a BBIIIOJHEHHWEM INIaHA JICHCTBHI, aJeKBAaTHO OIICHUBATh
COOCTBEHHBI BKJIAg B  JEATCILHOCTh  TPYIIIBI, BBICTPaWBaTh
KOMMYHUKATUBHOE B3aUMOJICHCTBUE, YIUTHIBASI MHEHHUE OKP Y KaIOIIUX.

K xonity oOyuenus B 8 kiacce npeaMeTHbie pe3yibTaThl HA 06230BOM YPOBHE
JOJKHBI OTpaXkaTb C(POPMHUPOBAHHOCTD Y 00yUaIOIINXCSI YMEHUI:

MCTIOJIb30BaTh MOHITHS: Macca U pa3Mepbl MOJICKYJI, TEIUIOBOE IBHMKEHUE
aTOMOB 1 MOJIEKYJI, arperaTHbie COCTOSTHUS BEIIECTBA, KPUCTALIMYECKHUE U
amop(dHbIe TeJa, HACBIIICHHBIH W HEHACBIIMIEHHBINH TMap, BJIAXKHOCTb
BO3JlyXa, TeMIleparypa, BHYTPEHHSS JHEPTHs, TEIUIOBOU JIBUTATElb,
AJIEMEHTAPHBIN JIEKTPUUECKUHN 3apsijl, SJCKTPUIECKOE MMOJIe, MPOBOTHUKA
U IURJICKTPUKHU, TOCTOSHHBIN AJICKTPUYECKUM TOK, MArHUTHOE TOJIE;
paznuuarh siBJeHUsS (TEIJIOBOE pACHIMPEHHUE W CKaTHhe, TeIuiornepeaaya,
TEIJIOBOE PAaBHOBECHE, CMaYUBaHUE, KalWUIIPHbBIC SIBJICHUS, UCTIApEHHUE,
KOHJICHCAIUsl, IUIAaBJICHHUE, KpUCTAUIM3alus (OTBEpJ/IeBaHUE), KHUIICHUE,
Terionepeaaya (TETIONPOBOIHOCTh,  KOHBEKIIUA, U3JIy4YEHUE),
AJIEKTpU3ALUS TEJl, B3aUMOJICUCTBUE 3apsiI0B, IEUCTBUS ICKTPUUECKOTO
TOKAa, KOPOTKOE€ 3aMbIKaHWE, B3aUMOJCUCTBUE MArHUTOB, JEHUCTBUE
MAarHUTHOTO TMOJISl HA TPOBOJIHUK C TOKOM, JIEKTPOMAarHUTHAs UHAYKIUS )
M0 ONHUCAHUIO HX XapAKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JIEMOHCTPUPYIOIINX JAHHOE (PU3NUECKOE SBIICHNUE;

pacro3HaBaTh TMPOSIBICHUE W3YUYCHHBIX (PU3WYECKHX SIBJICHUNW B
OKpY>KalollleM MHpE, B TOM YHCJIe (PU3NUECKHE SIBJICHUS B TPHUPOJIE:
MMOBEPXHOCTHOE HATSHKCHHE W KamWUIIPHBIC SBIIEHUS B TMPHPOJIE,
KpUCTAUIBI B Tpupoje, usiaydeHue CoJHIa, 3amep3aHre BOJO0EMOB,
MOpcKue Opr3bl, 00pa3oBaHUE POCHI, TYMaHa, MHES, CHETa, SJICKTPUIECKIE
SBJICHHUSI B arMocdepe, dICKTPUIECTBO JKUBBIX OPTaHU3MOB, MarHUTHOE
moJjie 3eMJtu, Apeiid MoFOCOB, POJIb MATHUTHOTO TTOJIA JJIS1 )KU3HU HA 3eMUIE,
MOJSIPHOE CHUSHHUE, TPU ATOM TEPEBOJAUTH TMPAKTUYECKYIO 3a1ady B
y4eOHYI0, BBIJICTSATh CYIIECTBEHHBIE CBOMCTBA (NMPU3HAKK) (PU3MUECKUX
SIBJICHUM,

OTIUCHIBATh U3YUYCHHBIC CBOMCTBA T€I M (PU3UUECKUE SIBJICHUS, UCTIOJb3YS
(du3nyeckue BeIMUUHbBI (TeMIeparypa, BHyTPEHHSSI SHEPTHS, KOJIUYECTBO
TEIJIOTHI, YJelbHAs TEIJIOEMKOCTh BEIIECTBa, YJElbHAs TEIUIOTa
IUIABJICHUSA, YJeNbHasg TeIyloTa NapooOpa3oBaHus, yJelbHas TEIIoTa
CropaHus TOIUIMBA, KOA(P(GUIHUEHT TOJE3HOr0 JEHUCTBUSL TEIJIOBOM



MAILIMHBI, OTHOCUTENIbHAS BIIAYKHOCTh BO3AyXa, dJIEKTPUYECKUM 3apsiJl, CHIa
TOKa, DJIEKTPUYECKOE HANpsKEHUE, COMPOTHUBJIICHUE MPOBOJIHHKA,
yIeThHOE COMPOTUBIICHNE BEIIECTBA, pa00Ta M MOIITHOCTh SJIEKTPHUECKOTO
TOKa), TpPU ONHCAHWUH TPABWILHO TPAKTOBaTh (U3MUECKUN CMBICT
WCIIOJIb3YEMBIX BETUYMH, 0003HAYEHHSI U €TUHULIBI (PU3NIECKUX BEIUYNH,
HaxXOJuTh (POPMYIBI, CBS3BIBAIOIIME JaHHYIO (U3MUECKYIO BEJIMUYHMHY C
APYTUMHU BEIUYMHAMH, CTPOUTh TpaQUKH H3YyYEHHBIX 3aBHCUMOCTEH
(bM3UYECKUX BEIIMYHH,

XapakTepu30BaTh CBOWCTBA TeN, (PU3UYECKHUE SIBJICHUS U MPOLECCHI,
MCIMOJIb3YSl OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-KHHETUYECKON TEOpHUU
CTPOCHHMSI BEILIECTBA, MPUHIUI CYNEPIIO3UIUH MOJieH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsiaa, 3akoH Oma JJ1s yyacTKa LEenu, 3aKOH
JIxxoynsa—JIeHua, 3aKkOH COXpaHEHUs SHEPTUH, IPU ITOM J1aBaTh CJIOBECHYIO
(bopMyIUPOBKY 3aKOHA U 3aIIUCHIBATH €r0 MAaTEMATUYECKOE BHIPAKECHHUE;
OOBIICHATH (PM3UUECKUE MPOLIECCHl U CBOWCTBA TE€NI, B TOM YHUCJE U B
KOHTEKCTE CUTYalHHd MPAKTHKOOPUEHTUPOBAHHOIO XAPAKTEPA: BBISBIISTH
NPUYMHHOCJIECTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 |—2 TOTHMYECKUX
1aroB ¢ ONopoil Ha 1-2 W3y4yeHHBIX CBOMCTBA (PM3MUECKUX SIBJICHHI,
($u3NUEeCcKUX 3aKOHOB WM 3aKOHOMEPHOCTEH;

pelmaTe pacu€THble 3aJayu B 2—3 JIEWCTBUS, WCTIOJb3YS 3aKOHBI H
dbopmynbl, cBs3bIBaOlMEe (PU3MUECKUE BEIMYMHBI: Ha OCHOBE aHAIN3a
YCJIOBUS 3a/lauMl 3alKChIBaTh KPATKOE YCJOBHUE, BBISBISATH HEAOCTATOK
JaHHBIX [T pEIICHWs] 3a7add, BBIOMpATh 3aKOHBI W (HOPMYJIBI,
HEoOXoAuMBbIE i €€ peIIeHHUs, NPOBOAUTH PacdyE€Tbl U CpPaBHUBATH
MOJTy4€HHOE 3HAaYeHHE (PU3NUECKOM BETMIUHBI C U3BECTHHIMU JJAHHBIMU,
pacro3HaBaTh MPOOJEMbI, KOTOPBIE MOXKHO PEIIUTh MPHU TTOMOIIM
(Gu3NYEeCKUX METOJO0B, MCIOJIb3Ysl ONUCAHWE HCCIEIOBAHUSA, BBIJICISITH
MPOBEPSIEMOE MPEAIOJIOKEHHE, OLEHUBAaTh MPaBUIBHOCTh MOPSJIKA
MIPOBEICHUS] UCCIIEAOBAHMS, I€JIATh BBIBO/IbL;

MPOBOJUTH OMbBITHI 1O HAOMIOAEHUIO (PU3WYECKUX SIBICHUA WM
(bu3nUecKux CBOMCTB Tel (KaWUIIPHBIE SIBJICHUS, 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT ero 00bEmMa, TeMIieparypbl, CKOPOCTH MPOLIECCA OCThIBAHUS U
HarpeBaHusi TMPU HU3JIYYCHUH OT I[BETa H3JIydaroiieil (TOTJIONIArOIIeH)
IIOBEPXHOCTH, CKOPOCTh UCHAPEHHS BOABI OT TEMIIEPATYPhl KUJIKOCTU U
IUIOWAAM €€ TMOBEPXHOCTH, OJJIEKTpHU3aUWs Tel W B3aWMOJICHCTBHE
ANEKTPUYECKUX 3apsJI0B, B3aUMOJECHCTBHE IOCTOSIHHBIX MAarHUTOB,
BU3yaIM3allusi MArHUTHBIX TMIOJIEH TOCTOSHHBIX MAarHUTOB, JEHCTBUS
MAarHUTHOTO TOJISI HA MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHUTA,
CBOMCTBA 3JIEKTPOJBHUraTesii IMOCTOSHHOIO TOKa): (POpMYIUpPOBATH



poBepseMbIe MPEATNOI0KEHHs, COOMPaTh YCTAHOBKY U3 MPEJI0KEHHOTO
000pya0BaHUs, ONMUCHIBATH XOJ1 OTBITA U (POPMYIMPOBATH BEIBO/IHI;
BBITIOJIHATh MPSIMbIE U3MEPEHUS TEMIIEPATYPbI, OTHOCUTENBHO M BIAKHOCTH
BO3/lyXa, CWJIbl TOKAa, HAMNPSDKEHUS C MCIOJIb30BAHUEM aHAJIOTOBBIX
npuOOpPOB U JATUMKOB (PU3UYECKUX BEIUYMH, CPAaBHUBATH PE3yJbTaTh
M3MEpEeHUH ¢ YIETOM 3aaHHO M a0COFOTHOM MOTPEITHOCTH;

MIPOBOIUTH UCCJICTOBAHNE 3aBUCUMOCTH OJHON (PM3NIECKON BEIIMYUHBI OT
ApPYyrol ¢ HCTOJIb30BAHWEM TMPSMBIX H3MEpeHHid  (3aBUCUMOCTb
COIMPOTHUBJICHUSI MPOBOJHUKA OT €ro JJIMHBI, IUIOLIAJH MOIMEPEUHOrO
CEUEHMSI U YIeTHbHOTO CONMPOTUBJICHUS BEUIECTBA IPOBOJHUKA, CHIIBI TOKA,
UAYLMIETO 4epe3 IMPOBOJHUK, OT HANpsOKEHWs] Ha MPOBOJIHUKE,
HCCJIEOBAaHUE IOCJEAOBATENBHOTO MW  MApPaUIEIbHOTO  COECIUHEHUN
MPOBOJHUKOB): TUIAHUPOBATh HCCJEAOBAHUE, COOUpaATb YCTAHOBKY H
BBITIOJIHATh M3MEPEHUsI, CIenysl MPEAJIOKEHHOMY IUlaHy, (UKCHUpPOBATh
pe3yAbTaThl MOJTYYEHHOU 3aBUCHUMOCTH B BUJI€ Ta0IMIL U TpaUKOB, 1€TaTh
BBIBO/IbI 110 pE3YyJIbTaTaM UCCIIEIOBAHUS;

NPOBOJUTh KOCBEHHBIE H3MEPEHMs] (PU3NUECKUX BeIUYUH (yAelbHas
TEINIOEMKOCTh  BEILECTBA, COINPOTUBJICHUE MPOBOJHUKA, paboTa H
MOUIHOCTh 3JIEKTPUUECKOTO TOKA): IJIAHUPOBATH HU3MEPEHHs, cOOHparh
AKCIIEPUMEHTAIIbHYIO YCTAHOBKY, CJIEAYs NPEIJIOKEHHON MHCTPYKLUH, U
BBIYUCJIATH 3HAUCHHUE BEJIUUUHBI,

COOJII01aTh MPaBUJIa TEXHUKH 0€30IMaCHOCTH MpH paboTe ¢ 1a00paTopHBIM
000py0BaHUEM;

XapakTepu30BaTh MPUHIUIBI JCUCTBUS HW3YYEHHBIX TNPHOOPOB U
TEXHHUYECKUX YCTPOMCTB C OMOPOM HA X ONMHUCAHUS (B TOM YHUCJIE: CHCTEMA
OTOIUICHHSI TOMOB, TUTPOMETP, TTapOBasi TypOMHA, aMIIepMETP, BOJIBTMET,
CYETUYMK DJIEKTPUYECKON HHEPTUH, 3JIEKTPOOCBETUTENbHBIE MPHUOOPHI,
HarpeBaTe/lbHbIC  AJIEKTPONPHUOOPHI  (NMIPUMEPHI),  AJICKTPUICCKHE
MPEIOXPAHUTENHN, JIEKTPOMArHUT, SJEKTPOIBUTaTENh MOCTOSIHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUSI O CBOMCTBAX (PU3MUYECKUX SIBJICHUUW U HEOOXOIUMbIE
buznuecKue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKHUE YCTPOICTBA M HU3MEpPUTEIbHbIC
npUOOPHI [0 CXEMAM U CXEeMATUYHBIM pPUCYHKaM (KHJIKOCTHBINA TEPMOMETD,
TEPMOC, MCUXPOMETP, TUTPOMETP, ABUTATENb BHYTPEHHETO CTOpaHMU,
AIIEKTPOCKOI, PEOCTar), COCTaBJIATb CXEMbl J3JEKTPUUECKUX Lenel ¢
MOCJIeI0BATENbHBIM U NApAJUIEIbHBIM COEIUHEHUEM AJIEMEHTOB, pa3inyas
YCJIOBHbIE 0003HAUEHHUS PJIEMEHTOB IEKTPUUECKUX LETEH;

OPUBOJAUTh TNpUMEpPHl  (HAXOAUTh  HHGOpPMALMIO O  MpPHUMEpax)
MPAKTUYECKOTO0 HCIOJb30BaHUS (PU3NUECKUX 3HAHUM B IOBCEIHEBHOU



KU3HU U1 oOecrieueHnst 0€30MacHOCTH IPU 00palleHuu ¢ pubdopamu u
TEXHUYECKUMH YCTPOICTBAMH, COXPAaHEHUS 3J0POBbS U COOIIIOIEHUS] HOPM
DKOJIOTUYECKOTO [IOBEJEHUS B OKPYXKAIOLLEU CPEIE;

OCYHIECTBIISITH NOUCK HH(popManuu (U3NUECKOT0 COJEpKaHus B
NHTepHeTe, Ha OCHOBE HMMEIOIIMXCS 3HAHUW W TYTEM CpPaBHECHUS
JOTIOJTHUTENbHBIX UCTOYHUKOB BBIJENISATH MHPOPMALIMIO, KOTOPas SBIISETCS
MIPOTUBOPEUNBON UITA MOKET OBITh HETOCTOBEPHOI;

WCIIOJIb30BaTh MPHY BBHITIOJHEHUH YUEOHBIX 3aJaHU HAYYHO-TIOMYJIPHYIO
auTepaTypy (pU3NYECKOro CoaepKaHus, ClPaBOYHbIE MaTEPUATIbI, PECYPCHI
ceru UMHrepHer, Biaxerb nNpUEMAMU  KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpazoBaHusi HHPOPMAIIUU U3 OJJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
co3/JaBaTb COOCTBEHHbIE NMUCHMEHHBIE U KPaTKUE YCTHBIE COOOIICHUS,
000011ass  MHGQOPMAIIMIO W3 HECKOJBKUX HCTOYHUKOB (HU3UYECKOTO
COJIEp>KaHHs, B TOM YUCJIE ITyOJUYHO MPEJICTaBISATh PE3yIbTaThl IPOESKTHOM
WJIM UCCJIE0BATENbCKOM AEATENbHOCTH, IIPYU ’TOM I'PaMOTHO UCIIOJIb30BaTh
M3YYEHHBIM TMOHSATUHHBIN anmapaT Kypca (U3UKH, COIMNPOBOXKIATH
BBICTYIUICHHUE NPE3ECHTALUEN;

IPU BBINOJHEHUH YYEOHBIX IMPOEKTOB M HCCICAOBAHUN (PU3NYECKUX
MPOLECCOB pacHpenessaTh OOs3aHHOCTH B TPYINIE B COOTBETCTBUM C
IIOCTABJICHHBIMU 337ja4aMy, CJICAUTh 3a BBIIIOJHEHUEM IUIaHA JEHCTBUM U
KOPPEKTUPOBaTh €ro, aJeKBaTHO OLIEHHBATh COOCTBEHHBIN BKJIAJ B
NEeATENbHOCTD IPYIIIBI, BBICTPANBaTh KOMMYHUKATHBHOE B3aNMOIEUCTBHE,
MPOSIBJISISI TOTOBHOCTH pa3pelaTb KOHPIUKTHI.

K xonity oOy4enus B 9 kiaacce nmpeaMeTHbIE Pe3yIbTaThl Ha 0230BOM YPOBHE
JOJDKHBI OTpaXkaTh C(POPMHUPOBAHHOCTD Y 00yUaIOIINXCS YMEHUI:

UCIIOJIb30BaTh TOHATHSA: CHCTeMa OTcu€ra, MarepuajbHas TOYKa,
TPACKTOPHUsI, OTHOCUTEIHLHOCTh MEXaHUYECKOTO JBIKEHUS, Aepopmarys
(ynpyrasi, macTM4YecKas), TPEHHUE, LEHTPOCTPEMUTEIILHOE YCKOPEHUE,
HEBECOMOCTb U MEPErpy3Ku, UEHTP TAKECTH, aOCOJIIOTHO TBEPJOE TENO,
LEHTP TSAKECTH TBEPIOTO TeNla, paBHOBECHE, MEXaHUUECKUE KOJICOaHUs U
BOJIHBI, 3BYK, THPPa3BYK U yIbTPa3BYK, AIEKTPOMArHUTHBIE BOJIHBI, [ITIKAJIA
AJIEKTPOMArHUTHBIX BOJH, CBET, OJIM30PYKOCTh M JabHO30PKOCTb,
CIIEKTPBI UCIYCKAHUA U TOIJIOILIEHUs, anbda, OeTa- U raMMa-u3aydeHus,
U30TOIIbI, Si/IepHAast SHEPTeTUKA;

pazimyarh SBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE NPSIMOJIMHEWHOE
JIBUKEHUE, PAaBHOYCKOPEHHOE MPSMOJIMHEHHOE [BH)KEHUE, CBOOOIHOE
NajIeHue Tell, PaBHOMEPHOE JBMKEHHUE 10 OKPY>KHOCTH, B3aUMO/I€HCTBUE
TEJl, PEaKTUBHOE JIBH)KEHUE, KOJIeOaTenbHOE ABMKEHHE (3aTyXarouye U
BBIHYKJICHHbIE KOJICOAHMsI), PE30HAHC, BOJHOBOE JIBIIKEHUE, OTPAKECHUE



3ByKa, MPSMOJIMHEHHOE PacIpOCTPaHEHHUE, OTPAKEHUE U MPEIOMIICHUE
CBETa, MIOJIHOE BHYTPEHHEE OTPAKEHHUE CBETA, Pa3io’KeHHE 0eI0ro CBeTa B
CIIEKTP M  CJIOKEHUE CIEKTPAIbHBIX I[BETOB, JHUCIIEPCHSI CBETA,
€CTECTBEHHAs PaJMOaKTUBHOCTb, BO3HUKHOBEHHUE JIMHENYATOrO CIIEKTpa
M3JIy4E€HHS) IO OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OTIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UYECKOE SIBJICHUE;

pacro3HaBaThb MPOSIBICHUE M3YUYCHHBIX (PU3WYECKUX SIBJICHUW B
OKpy>KaroleM Mupe (B TOM 4Yuclie (U3NYECKHe SIBJICHUS B TPHUPOJE:
NPWIKMBBI U OTJIMBBI, IBMKEeHUE Tu1aHeT COJHEYHOU CUCTEMBI, PEAKTUBHOE
JBWKEHUE IKUBBIX OPTaHU3MOB, BOCIPUSITHE 3BYKOB IKUBOTHBIMH,
3EMJIETPSACEHUE, CEUCMUYECKUE BOJHBI, I[yHAMH, 3XO0, I[BETa Te7,
ONTUYECKHUE SIBJIIEHUS B MPUPOJAE, OMOJOTHUECKOE ACHCTBUE BUIUMOIO,
yIbTPA(PHOJIIETOBOTO M PEHTTCHOBCKOTO M3JIyYCHHM, €CTECTBEHHBIN
PaAMOAKTUBHBIN (OH, KOCMHUYECKUE Jy4YH, PaJUOAKTUBHOE HU3IydEHHE
NPUPOJHBIX MHUHEpPAJIOB, JEHCTBUE PAAUOAKTUBHBIX M3JIy4EHUN Ha
OpTaHu3M 4YeJOBeKa), MPU ITOM MEPEBOJAUTh MPAKTUYECKYIO 3a37auy B
y4eOHYI0, BBIJIETSATh CYIIECTBEHHBbIE CBOMCTBA (IIPU3HAKU) (PU3HUECKUX
SIBJICHU;

ONMCHIBATh U3yUYEHHBIE CBOICTBA T€N U (PU3UYECKUE SIBJICHUS, UCTIOIb3YS
¢du3nyeckue BENMYUHBI (CpEAHSss U MTHOBEHHAsh CKOPOCTb Tela Mpu
HEpPAaBHOMEPHOM [IB)KEHUH, YCKOPEHHE, MEPEMEIICHUE, IMyTh, YIoBas
CKOPOCTb, CWJIa TPEHHUS, CWIa YNPYTOCTH, CHJIA TSXKECTH, YCKOPEHHE
CBOOOJITHOTO TIAJCHMSI, BeC Tela, HWMIIYJIbLC TeNa, WMIYJIbC CHIIbI,
MexaHudeckas paboTa W MOIIHOCTb, TOTEHIMAIbHAs JHEPrUs Tena,
MOJHATOrO HAJl MOBEPXHOCTHIO 3€MJIM, MOTEHUUATIbHAS DHEPTHS CHKATON
MPY>KUHbI, KKHETHYE€CKasi SHEPT U, TOJTHASI MEXAHUY €CKasi SHEPT U, IEPHO]T
M YacToTa KoJieOaHuM, IJIMHA BOJHBI, TPOMKOCTh 3BYKa U BBICOTA TOHA,
CKOpPOCTh CBETa, IMOKa3aTelb MPEIOMJICHUS CpeAbl), MPH OMUCAHUU
NPaBWIbHO TPAaKTOBaTh (DU3UYECKUNW CMBICT HCIOJb3yEMbIX BEIUYHWH,
0003HAaYEHUSI U EIUHUIBI (PU3UUYECKUX BEIMYMH, HAXOAUTh (OPMYIIbI,
CBSI3BIBAIONIME JAHHYIO (PM3UYECKYIO BEIUYUHY C JPYTMMU BEIUYUHAMHU,
CTPOUTH rpaUKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BETUUHH;
XapakTepu30BaTh CBOMCTBA TeN, (PU3UYECKHUE SIBICHUS U MPOLECCHI,
MCIOJIb3YSl 3aKOH COXPAHEHUSl SHEPIUH, 3aKOH BCEMHUPHOIO TITOTEHMS,
OPUHIUI CYNEPNO3UUUU CWI, NPUHLUI OTHOCUTEeNbHOCTU [anmunes,
3akOHbl HpIOTOHA, 3aKOH COXpPAaHEHUs UMITYJIbCA, 3AKOHBI OTPAXKECHUS U
IIPEJIOMIICHUSI CBETA, 3aKOHBI COXPAHEHHUS 3apsA10BOTO U MAaCCOBOTO YHCEI
IpU AIEPHBIX PEaKIUAX, IPU ITOM JaBaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHAa U 3alHUChIBaTh €M0 MATEMATHYECKOE BBIPAXKEHUE;



O0OBACHATH (PU3MUECKHE MPOLIECCHl U CBOWCTBA TElI, B TOM YHCIE U B
KOHTEKCTE CUTYalluii MPAKTUKOOPHEHTUPOBAHHOTO XapaKTepa: BBISBIATH
MPUIUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH OOBICHEHUE U3 2—3 TOTHYECKUX
[IIaroB C OMOpo#l Ha 2—3 W3YYEHHBIX CBOWCTBA (PM3UYCCKHUX SIBJICHHM,
bu3UecKruX 3aKOHOB HITH 3aKOHOMEPHOCTEH;

pelaTh pacu€THbIC 3a71a41 (ONUPAIOIIUECS HA CUCTEMY U3 2—3 ypaBHEHUI),
UCIIOJIb3YS 3aKOHBI U (POPMYIIBI, CBSI3BIBAIOIIHE PU3NISCKIE BETUINHBI: HA
OCHOBE aHAJIM3a YCJIOBHS 33/1a4H 3alMCHIBATh KPATKOE YCIOBHE, BBISBIISTH
HEIOCTAIOIIME UM U30BITOYHBIE JaHHBIE, BHIOUPATh 3aKOHBI U (hOPMYJIbI,
HEOOXOJIMMBbIE [IJIsl PEIICHUS, TPOBOJIUTh pAacy€Thl H  OICHUBAThH
pPEATMCTHYHOCTH IOJYYE€HHOT'0 3HAYCHUS (PU3MYECKOW BETMIUHBIL;
pacmo3HaBaTh NPOOJEMBI, KOTOPHIE MOXHO pPEIIMTh MPU MOMOIIM
(bU3NYECKUX METOJIOB, MCTOJBb3Ysl ONUCAHUE HUCCIECTOBAHUS, BBIJCIATH
NpoBEpsSeMOe TPEIINOJIOKEHUE, OILIEHUBATh TMPABUIBHOCTh TOPSIJIKA
NPOBENIEHUSI  UCCIENOBaHMs, Jelarb BBIBOABI, HHTEPIPETHPOBATH
pe3yNbTaThl HAOIOECHU U OTIBITOB;

OPOBOJUTH OMBITHl 10 HAOMIONEHUIO (U3MUECKHX SBJICHUA WK
¢bu3nyeckux CBOUCTB Ten (M3ydyeHHe BTOPOro 3akoHa HproToHa, 3akoHa
COXpaHEHHUs1 HHEPruM, 3aBUCUMOCThH IEpHoJia KOJeOaHUW MPYKUHHOTO
MasiTHUKa OT MacChl Ipy3a U KECTKOCTH MPYKHUHBI U HE3aBUCUMOCTH OT
aAMILUTUTY 1Bl MAJIBIX KOJIEOaHU, MPSMOJIMHENHOE pacpOCTPaHEHUE CBETA,
pasiokeHrne 0eJIoTo CBeTa B CIEKTP, M3YYCHUE CBOMCTB M300paKECHUS B
IJIOCKOM 3€pKaje M CBOMCTB M300paKeHHWs MpeaMeTa B COOHMparoieid
JuH3e, HAOIOJeHUE CIUIONIHBIX M JIMHEMYaThIX CIEKTPOB M3IydEHUSs):
CaMOCTOSITEIHHO CcOOMpaTh YCTaHOBKY U3 HM30BITOYHOrO Habopa
000pya0BaHUSs, ONUCHIBATH XOJ1 OTIBITA U €T0 PE3YNIbTAThI, POPMYITUPOBATH
BBIBO/IBI;

IIPOBOJIMTH ITPU HEOOXOAMMOCTH CEPHUIO MPSMBIX U3MEPEHHM, OTIPEaeIIsist
CpemHee 3HAYeHHE W3MeEpsSIeMOl BenMYMHBI ((DOKYCHOE pacCTOsHUC
cobupatomieid JHMH3bI), OOOCHOBBIBATH BBIOOP cHoco0a H3MEpEeHUs
(M3MEpUTETHLHOTO TPUOOPA);

NPOBOJINTh HCCJCAOBAHUE 3aBUCUMOCTEH (M3MUECKHX BEIUYHH C
UCII0JIb30BaHUEM MPSMBIX U3MEPEHUH (3aBUCUMOCTD ITyTH OT BPEMEHH TIPU
PaBHOYCKOPEHHOM JBIDKEHMHM 0€3 HadalbHOW CKOPOCTH, IMepHoja
KOJICOAHWH MaTEeMAaTUYEeCKOTO MAasiTHHKA OT JIJIMHBI HUTH, 3aBUCHUMOCTU
yria OTpaKeHHsI CBETa OT yria MajeHHs U yIyia MPEeOMIICHHS OT yria
najieHus): TUIAaHUPOBaTh HCCIIEOBAHUE, CAMOCTOATEIbHO CcoOHparh
YCTaHOBKY, (HUKCUpOBATh pE3yNIbTaTbl TMOJYYEHHOW 3aBHCHUMOCTH



(GU3MYECKUX BEIMYHMH B BUJE TaOIMII U TPapUKOB, N1€JIaTh BBIBOJIBI IO
pe3yibTaTaM UCCIIETOBaHMUS;

MPOBOJIUTh KOCBEHHBIC W3MEpEHUs (DU3NYECKUX BEIWYUH (CPEIHSA
CKOPOCTb M YCKOPEHHE Tella MPU paBHOYCKOPEHHOM JIBI)KEHUH, YCKOPEHHE
CBOOOJHOrO MaJIeHUus, >KECTKOCTh MPYXKHHBI, KOADOUIMEHT TpEeHUS
CKOJIb)KEHHs, MEXaHW4YecKass padoTa ¥ MOIIHOCTh, YacTOTa M TIEPHO
KOJICOaHWI MaTeMaTUYeCKOTO M TPYKUHHOTO MAasTHUKOB, ONTHYECKas
cujga coOwuparomied JHMH3bI, pPaJAHOAKTUBHBIA (POH): TUIAHUPOBATH
U3MEpeHHs, COOMpaTh IKCIEPUMEHTAIHHYIO YCTAaHOBKY U BBIIIOJIHATH
U3MEpEHMsI, CIIeNysl TPEIJI0KEHHON MHCTPYKIMH, BBIYUCISITH 3HAYCHUE
BEIMYUHBI ¥ aHATU3UPOBATH MTOJTy4dECHHBIC PE3YJIbTaThl C YIETOM 33TaHHON
IIOTPELIHOCTH U3MEPEHUN;

co0II0/1aTh MpaBUiIa TEXHUKH 0€30MacCHOCTH NpU paboTe ¢ 1abopaTopHbIM
000pyI0BaHUEM;

pa3nuyaTth OCHOBHBIC MPU3HAKA W3YYECHHBIX (PU3UYECKUX MOIEICH:
MaTepualibHasi TOYKa, a0COJIOTHO TBEPAOE TENO, TOUYEYHBIN MCTOYHHK
CBETa, JIy4, TOHKas JIMH3a, IJIaHeTapHasi MOJIeJb aTOMa, HyKJIOHHAs! MO/I€Tb
aTOMHOTO S71pa;

XapakTepu30BaTh MPUHIMILI  JIEHCTBUS U3YYEHHBIX NPUOOPOB U
TEXHUYECKHX YCTPOICTB C OMOpPOW HAa HMX OMHUCAHUSA (B TOM YHCIE:
CIIUJIOMETp, JTaTYMKH TOJIOKEHUS, PACCTOSHUS M YCKOPEHHUs, Pakera,
9XOJOT, OYKH, TMEpPUCKom, QoToanmapar, ONTUYECKHE CBETOBOJPI,
CIIEKTPOCKOT, JO3UMETP, Kamepa BuibcoHa), HWCMONB3ys 3HAHUA O
CBOMCTBaX (U3MYCCKHX SABIICHUH W  HEOOXOIHWMBbIC (PHU3UICCKHE
3aKOHOMEPHOCTH;

WCIIOJIb30BaTh CXEMbI M CXEMaTHYHbIC PUCYHKH M3YUCHHBIX TEXHUUECKUX
YCTPOUCTB, U3MEPHUTEIbHBIX IPUOOPOB M TEXHOJIOTHYECKUX ITPOTIECCOB MPH
pelleHnH  Y4eOHO-TIPAKTUYECKUX 3a/la4, ONTHYECKHUE CXEMBI I
MOCTPOCHUS N300 PaKEHHH B TIIOCKOM 3epKaJie U COOMparomiei JIMH3e;
OPUBOJWTH  MPUMEPHl  (HAXOMWUTh  HWHOOpPMAIMIO O  MPUMEPAX)
NPAKTHYECKOTO HUCIOJIL30BaHMs (DU3MUECKHX 3HAHUA B IMOBCEIHEBHOU
KU3HU JJ1 oOecrieueHust 0€30MacHOCTH IPU O00palieHuu ¢ npubopamu u
TEXHUYECKUMH YCTPONCTBAMH, COXPAHEHUS 3]0POBbS U COOIIIOICHUS] HOPM
HKOJIOTHUYECKOTO MTOBEICHNUS B OKPYKAIOIIEH Cpeie;

OCYHIECTBIISITh TNOWCK HHGpOpManuu (HU3UUECKOTO COJIEpKaHUS B
HuTtepHere, caMOCTOATENBHO (OPMYIUPYS IIOUCKOBBIN 3aIIPOC, HAXOIUTh
MYTH OTPEAENCHNUs I0CTOBEPHOCTH MOJTy4YeHHOW HH(POPMAILIUK HA OCHOBE
UMEIOIIMXCS 3HAHUHN U JOTIOJTHUTENILHBIX UCTOYHUKOB;



MCIOJIb30BaTh MPU BHIMOJHEHUU YUYEOHBIX 33JJaHUi HAYYHO-MIOMYJIIPHYIO
auTepaTypy (pU3N4ecKoro CoaepIKaHus, CIPaBOYHBIC MATEPHUATIBI, PECYPCHI
cetu UHTepHer, Bnanerb nNpuéMaMu KOHCIEKTUPOBAaHUSA TEKCTa,
npeoOpazoBaHrsI HHGOOPMAIIMH U3 OTHOM 3HAKOBOU CUCTEMBI B IPYTYIO;
co3/JaBaTh COOCTBEHHBIC MUCHMEHHBIE U YCTHBIE COOOIIEHUS HA OCHOBE
uH(GOPMAIIMM W3 HECKOJBKUX HMCTOYHHUKOB (PU3UYECKOTO COJAEp KaHus,
MyOJIMYHO NPEICTABISATH PE3YNILTAThI MPOEKTHOM UM MCCJIIEI0BATENbCKOM
NEATENbHOCTA, MPU OSTOM TIPaMOTHO HCHOJIb30BaTh HW3y4YECHHbIN
MOHSTUUHBIN amnmapar u3ydyaeMoro paszjena (U3NKH U COIMPOBOXKIATh
BBICTYIUICHHE TIPE3CHTallued C y4€ToM OCOOEHHOCTEW ayJIUTOPHUH
CBEPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHHUE

7 KIIACC
Konu4yecrBo yacos DJIEeKTPOHHBIE
Ne HaunmeHoBaHue pa3iesioB U TeM (uu¢ poBbIe)
Konrpoabubie | IIpakTnyeckue
n/n NporpaMMbl Bcero o0pa3oBareJbHbIE
padoThbI padoThbI
pecypcsbl

Paznen 1. ®u3nka v €€ posib B O3HAHUH OKPY’KAKOLIEr0 MUpa

bubmmotexa [IOK
1.1 dusmrka - HayKa 0 IPUpoe 2
https://m.edsoo.ru/7f416194
bu6aunoreka [JOK
12 PU3HIECKNE BETHIMHEI 2 ! https//m.edsoo.ru/7f416194
1.3 EctecTBeHHOHAYYHBIN METO ITO3HAHUSI 2 1 bubmmorexa [OK
' yi A https://m.edsoo.ru/7f416194
Hroro no pazneny 6

Pazneu 2. [lepBonayajibHble CBeJIeHHUS O CTPOEHUM BelleCcTBA

bu6mmoreka [IOK
2.1 CtpoeHnue BellecTBa 1
https://m.edsoo.ru/7f416194
29 JIBUKEeHUE U B3aUMOJICICTBUE YACTULL 5 1 bubmuoreka [IOK
) BEILECTBA https://m.edsoo.ru/7f416194
bu6 OK
2.3 ArperaTHbI€ COCTOSTHUSI BEIIECTBA 2 htlfsz:I/I//Irg.Teiliig /7416194
Hroro no pazneny 5
Pa3nea 3. /IBukeHUe ¥ B3auMo/ie MiCTBUE TeJl
bubmauoreka [IOK
A M
3 CXAHHUHCCKOC JIBIKCHHC 3 https://m.edsoo.ru/7f416194




bu6mmoreka [JOK

3.2 Wuepuus, macca, IJI0THOCTD 4 1 https/m.edsoo.ru/7f416194
bub6mnoreka [IOK
) .B 14 2
3.3 Cuna. Buer cun https://m.edsoo0.ru/7f416194
Hroro no pazaeny 21
Paznea 4. /laBieHue TBE pabIX TeJl, AKMAKOCTE i M Ta30B
41 [asnenue. [lepenaua gaBieHus TBEPABIMU 3 bubnuoreka [IOK
) TeJlaMU, )XKUAKOCTSIMUA U ra3amMu https://m.edsoo.ru/7f416194
bub6mauoreka [IOK
4.2 Jlasienue xuaKocTH > https://m.edsoo.ru/7f416194
bubmmoteka [IOK
43 ATMOC(epHOE JaBICHHE 6 https://m.edsoo.rw/7f416194
44 JlelicTBHE )KUIKOCTH U Ta3a Ha IOTPYKEHHOE 7 3 bu6muorexa [IOK
) B HUX TEJO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Paznen 5. Pabora u MoHOCTb. JHeprus
bubmmotexa [IOK
>1 Pabora u mommocTs 3 I https://m.edsoo.ru/7f416194
bu6anoreka [IOK
32 Tpocreie mexanu3MEL > ! https//m.edsoo.ru/7f416194
bubmmotexka [IOK
>3 Mexanmeckas Sueprus 4 I https://m.edsoo0.ru/7f416194
Hroro no pazneny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 12




8 KJIACC

KosmuecTBo yacos DJIeKTPOHHBIE
HaunMenoBanmue pa3iejioB 1 TeM U poBLIE
Ne i/ P Kontpoabnbie | IlpakTnyeckue (uacpp )
MporpaMMbl Bcero o0pa3oBaTeJibHbIE
padoThI padoThI
pecypchbl
Pa3znen 1. TensoBbie ABJIe HUS
. bu6mmorexa [JOK
1.1 CTpoeHue 1 CBOMCTBA BEIIECTBA 7
https://m.edsoo.ru/7f4181ce
1.2 TennoBbIe MPOLIECCHI 21 1 5 Bubmuorera IIOK
https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pazgean 2. DiekTpuyeckne 1 MATHUTHBIE SIBJIE HUSI
21 DJIeKTpUYECKUE 3apsi/ibl. 3apsLKEHHBIE Tela . | bubnmoreka [IOK
’ U UX B3aUMOJCHCTBUE https://m.edsoo.ru/7f4181ce
. . bubmuoreka [IOK
2.2 I1oCTOSHHBIN IJEKTPUYECKUN TOK 20 2 7 https/m.edsoo.rw/7f4181ce
2.3 MarguTHEI€e SBICHUS 6 1 1.5 Bubmaorexa HOK
https://m.edsoo.ru/7f4181ce
24 DJIeKTpOMarHuTHas: UHTyKI U 4 Bubmzorexa [IOK
https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 68 4 14.5




9 KUIACC

KosmuecTBo yacos DJIeKTPOHHBIE
HaumeHoBaHMe pa3iesioB U TeEM @ poBbie
Ne i/ P Kontpoabnbie | IlpakTnyeckue (uacpp )
MporpaMMbl Bcero o0pa3oBaTeJibHbIE
padoThI padoThI
pecypcebl
Paznea 1. Mexannuyeckue siBJie HUsI
11 MexaHn4yeckoe IBUKEHHUE U CIIOCOOBI €T0 10 1 bu6mmorexa [JOK
' OIUCAHU S https://m.edsoo.ru/7t41a4a6
bubmuoreka IIOK
1.2 B 7 2 1
3AUMOJICHCTBHE TET 0 3 https://m.edsoo.ru/7f41a4a6
bu6mmorexa [JOK
1.3 10 3
SaKOHEI COXpaHCHHS https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 40
Pa3znes 2. Mexannueckue KoJ1e0aHuA U BOJTHBI
bu6nuoreka [JOK
2.1 M
CXAHMHUCCKHC KOTEOAHHA 7 3 https://m.edsoo.ru/7f41a4a6
2.2 Mexannueckre BOJHBI. 3BYK 8 1 3 bubmmorexa TIOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pazgen 3. DiieKTpOMarHuTHOE 1MOJI€ U 31 KTPOMATHUTHbIE BOJIHBI
31 DJIEKTPOMAarHUTHOE TOJIE U 6 ) bubnuoreka LIOK
' 3JIEKTPOMArHUTHHIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 6

Paznen 4. CBeToBbI€ IBJICHUSA




bu6nmmoreka [JOK

4.1 3aKOHBI pacIIpOCTPAHEHUS CBETA 6 2 hitps//m.edsoo.ru/7f41 ada6
bubmuoreka IIOK
4.2
JIuH3bl U onTHYECKHE TPUOOPHI 6 3 httpsy/m.edsoo.rw/7f41a4a6
4.3 Paznoxenue 6emoro cBera B CIEKTp 3 2 bubmorexa [OK
https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Pazneu 5. KBanToBbI€ sIBJICHUSA
5.1 Hcnyckanue v norIoneHue CBETa aTOMOM 4 1 buomiorera IOK
https://m.edsoo.ru/7f41a4a6
bubmmoreka [JOK
32 CTpoenue aToMHOro spa 6 I https://m.edsoo.ru/7f41a4a6
bu6nuoreka [JOK
. A 1
5.3 JIEpHBIE PEAKIIUH 7 https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 17
Pazneua 6. [loBTOpuTe 1bHO-0000IIAIOIIMIT MOTYJIb
6.1 IToBTOpeHue u 0000IIEHNE COIEPKAHUS 9 5 bu6mmotexa LIOK
’ Kypca ¢u3uku 3a 7-9 kacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 102 27







IHHOYPOYHOE INTAHUPOBAHHUE
7 KJIIACC

Ne
n/n

Tema ypoxa

KoaunyecTBo yacos

Bcero

KoHnTposbHbIe
padoThbI

IIpakTH4yeckue
padoThbI

Jara
u3yueHust

DJIEKTPOHHBbIE
¢ poBbie
o0pa3oBareJjibHbIE

pecypcnl

dusrka — HayKa O IpUpPOJE.
SBnenus npuponst. usznueckue
SBJICHUS

MeXaHI/I‘-IeCKI/Ie, TCIIJIIOBBIC,
OJICKTPUYCCKUEC, MArHUTHBIC,
CBCTOBBIC, 3BYKOBBIC SAIBJICHU

dusnueckre BEIMUNHBI U UX

U3MEpEHHNE

VYpoxk-uccnenosanue "M3mepenue
TeMIEepaTypbl IPH TOMOLII
XKHUJKOCTHOTO TEPMOMETpaA U
JaT4MKa TeMIIepaTyphl"

Kak ¢u3uka u qpyrue ecteCTBEHHBIE
HAYKH U3y9aroT MPHUPOTY.
EcrecTBeHHOHAYYHBIN METOJ
no3Hanus. Onucanue GU3nIecKux
SIBJICHUH C IIOMOIIBI0 MOJEJIEN

Bbu6nunoreka [JOK
https://m.edsoo.ru/ff09f72a

VYpok-uccinenoanue "l[Ilpoepka
TUIIOTE3bI: JAILHOCTD IT0JIETA

apuka, IMymeHHOTro




TOPU30HTAIBLHO, TEM OOJIbIIE, YeM
OoJpIlie BHICOTA ITycKa"

Ctpoenue BemecTBa. ONBITHI,

7 OKa3bIBAIONME JUCKPETHOE bubmorexa TIOK
A He UCKp https://m.edsoo.ru/ff09fe0a
CTPOCHHUE BEIIECTBA
bu6mmoreka [JOK
8 JIBM>KEHHME YaCTHUI] BEIIICCTBA
https://m.edsoo.ru/ff0a013e
VYpok-uccrnenoBanue «ONbITHI 11O
9 HaOIIOIEHUIO TEMIIOBOTO
paclMpeHus ra30B»
10 ArperaTHble COCTOSIHUSI BEIIECTBA
B3aumMocBs3b MEXly CBOMCTBAMH
BEILECTB B Pa3HBIX arperaTHbIX
1 COCTOSTHUSIX M UX bu6muoreka IIOK
aTOMHOMOJIEKYJISIPHBIM CTPOCHUEM. https//m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX
COCTOSIHU BOJIBI
MexaHnueckoe OBUKEHUE.
12 PaBHoMepHOE 1 HEpaBHOMEPHOE bubmoreia OK
p P p https://m.edsoo.ru/ff0a05c6
NBUKEHUE
b K
13 Cxopocts. EnuHMIBI CKOpOCTH nbmmorexa 1O
https://m.edsoo.ru/ff0a079¢
bu6mmnoreka [JOK
14 Pacuer nytu ¥ BpeMEHU IBUKEHHUS
https://m.edsoo.ru/ff0a0ae4
HNuepnus. 3akoH HHEPIIUH.
15 B3a1fM0 elficTBUE TeJ‘IpKaK OprUYHHAa buomorera HOK
A p https://m.edsoo.ru/ff0a0c10

N3MCHCHUS CKOPOCTH JABUXXCHH A TCII




IImotHOCTE BemecTBa. Pacuer mMacchl

bu6mmnoreka [JOK

16
1 o0beMa Tena 1Mo €ro MIOTHOCTH https://m.edsoo.ru/ff0a0fee
JlaGopaTopHas pabota
17 «OrnpeneneHue MIOTHOCTH TBEPAOTO
Tenay
18 Pemenue 3amau mo reme bubmuoreka [IOK
"IItoTHOCTE BemecTna' https://m.edsoo.ru/ff0al123c
Cuna xak XapakTepucTuka
19 B3aumojeicteus ren. Cua
yIpyrocTtu. 3akoH ['yka
JlaGoparopHas pabota «3ydyeHue
3aBHCUMOCTHU PACTHKEHUS
20
(medopmariuu) TPy>KUHBI OT
MPUIIOKEHHOM CHITBI
21 SIBnenue tarorenus. Cuia TsSHKeCTH
CBsI3b MEXKIY CUIION TSKECTH U
. bu6mmoreka [IOK
22 maccoi tena. Bec Tena. Pemenue
Y " https://m.edsoo.ru/ff0al1778
3ama4 1o reme "Cuia TshKecTH
Cuna TshKeCTH Ha IPYrux IJIaHeTax.
bu6mmoreka [JOK
23 Du3nYeCKre XapaKTepUCTUKA
https://m.edsoo.ru/ff0a1502
ILUTAaHEeT
bu6mmoreka [JOK
24 Mamepenue cun. [unamomer
P A P https://m.edsoo.ru/ff0al8cc
Bbu6munoreka [JOK
25 Bec Tena. HeBecomocth
https://m.edsoo.ru/ff0al1778
CroxeHue IByX CHJI, HallPaBJICHHBIX
. BV . P bubmoreka IIOK
26 10 OAHOM MPSMOM.

PaBHOAeMcTBYIOIIAS CHIT

https://m.edsoo.ru/ff0ala70




27

Pemenue 3amad mo teme
"PaBHopeicTBYrOAS CHT"

28

TpeHue CKOIbKEHUS U TPEHUE
nokost. Tpenue B npupoae u
TEXHHUKE

bu6mmnoreka [JOK
https://m.edsoo.ru/ff0alb9c

29

JlaGopaTopHas pabota «3yueHune
3aBHCHMOCTH CHJTBI TPEHHS
CKOJILKEHHUS OT CHJIBI IaBIICHUSI U
Xapakrepa COMPUKACAFOIIMXCS
IIOBEPXHOCTEN»

bu6mmnoreka [JOK
https://m.edsoo.ru/ff0alccy

30

Pemenue 3amau Ha onpeneneHne
PaBHOACHUCTBYIOILECH CHIIBI

31

Pemenue 3ama4d mo tremam: «Bec
tenay, «I padudeckoe n300pakeHUe
cry, «CHUITBDy,
«PaBHOACUCTBYIOIASL CUID»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0alde0

32

KoHnTtponbHas pabora o remam:
«MexaH4ecKoe JIBHXKEHUE,
«Macca, III0THOCTEY, «Bec Teimay,
«"paduueckoe M300paskeHUE CUITY,
«Cumnbl»

33

JaBnenne. CriocoObl yMEHBITICHUST 1
YBEJIMYEHUS TABICHUS

bu6mmnoreka [JOK
https://m.edsoo.ru/ff0a20a6

34

JlaBnenue raza. 3aBUCUMOCTh
IaBJEHHUs Ta3a OT 00BEMa,
TeMITepaTyphl

bu6mmnoreka [JOK
https://m.edsoo.ru/ff0a2376




[lepenaya naBieHus TBEPABIMH

35 TeJIaMH, )KUJIKOCTIMHU W razaMu bubmmorexa TIOK
> I ' https//m.edsoo.ru/ff0a25b0
3axon Ilackans
aBJIEHHE B 5KUIKOC ase,
| e s e ura Buoorera 110K
BPISBARHOC ICUCTEH https://m.edsoo.ru/ff0a2718
TSHKECTH
37 Pemenue 3amgau no reme «/laBnenue bubmuoreka [IOK
B JKMJKOCTH M rase. 3akoH Ilackams»y https://m.edsoo.ru/ff0a2826
Bu6nunoreka [JOK
38 Coobumproumecs cocya! https://m.edsoo.ru/ff0a2970
39 I'mapaBanueckuii mpecc bubmorera [OK
AP P https/m.edsoo.rw/ff0a3136
40 Manowmerpsl. [lopumHeBoit
JKUIKOCTHBIA HAcOC
Atmocdepa 3emnu. [lpnunnst
CYIIIECTBOBA 03, oM
41 0}611(1)1110111/1]33:;;1413 Siy;:EIMPLCTL bubmorexa TIOK
' https//m.edsoo.ru/ff0a2b5a
aTMOC(EPHOTO JTaBJICHUS OT BBICOTHI
HaJl ypOBHEM MOPsI
47 Bec Bo3myxa. ATmocdepHoe bubanoreka LIOK
JaBJICHUE https://m.edsoo.ru/ff0a2b5a
13 N3mepenne armocdepHOTO bubmmoreka [IOK
nasienus. OnbiT Toppuyennu https://m.edsoo.ru/ff0a2da8
3aBUCHMOCTH aTMOC(EPHOTO
44 JIaBJICHUS OT BBICOTHI HAJl YypPOBHEM bubmorexa HOK
e https://m.edsoo.ru/ff0a2fc4
MOpsI
45 Bapomerp-anepoun. Armocheproe bubanoreka LIOK

AABJICHHUC Ha Pa3/IMYHbIX BBICOTAX

https://m.edsoo.ru/ff0a2fc4




46

Pemenue 3amad no Teme
"At™mocdepHoe naBieHue"

47

JlelicTBHE )KUIKOCTH U Ta3a Ha
MOTPY’KEHHOE B HUX TEJO.
ApxumeznoBa cuiia

bu6mmnoreka [JOK
https://m.edsoo.ru/ff0a3276

48

JlaGopaTopHas pabota
«OnpeneneHne BHITAIKABAIOIICH
CUJIBI, ICUCTBYIOIEH Ha TElo,
MOTPYKEHHOE B )KHIKOCTb)»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a33fc

49

JlaGopaTopHas paboTta 1o Teme
«ccnenoBanne 3aBHCHMOCTH Beca
TeNa B BOJIE OT 00bEMa
MOTPY)KEHHOH B )KHUJIKOCTh 4aCTH
TEIa

bu6mmnoreka [JOK
https://m.edsoo.ru/ff0a3514

50

IImaBanue ten

bubmunoreka [IOK
https://m.edsoo.ru/ff0a3a96

51

JlaGoparopHas paboTa
"KonctpynpoBanue apeomeTpa Hin
KOHCTPYHUPOBaHUE JIOAKU U
onpeneneHue e
rpy30M0aAbEMHOCTH "

52

Pemenune 3agad mo teMam:
«InaBanue cynos.
BosnyxorutaBanuey, «/laBnenue
TBEPABIX TN, )KUJKOCTEH U Ta30BY»

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

53

KontponbsHas pabora o teme
«/laBneHue TBEpABIX TEll,
KHJKOCTEH 1 ra3oB» /




Bcepoccuiickas mpoBepodyHas
pabora

54 Mexanudeckas pabora bubmoreia IOK

https://m.edsoo.ru/ff0a3182

55 MommHocTh. ENMHUIIB MOIITHOCTH buomorexa [IOK

https://m.edsoo.ru/ff0a3f82
Ypok-uccrnenoBanue "Pacuér

56 MOIIHOCTH, Pa3BUBAEMON MPH 1
MOoaBLEME 10 JiecTHHUIE"

[IpocThie MexaHU3MBbI. PhIyar.

>7 PaBHOBecue cuit Ha peryare
Prruaru B TexHuke, OBITY B IPUPOJIC.

58 JlaboparopHas pabota 0.5 bubnuoreka [IOK
«HccnegoBanue yciuoBuit https://m.edsoo.ru/ff0a478e
paBHOBECHUS pblyaray

59 Pemenune 3agad mo teMe «YCI0BUA bu6mmoreka [JOK
paBHOBeECHUS pblUara https://m.edsoo.ru/ff0a48a6
Koaddurment nonesnoro neiicteust

60 mexaHu3Ma. JlaboparopHas pabota 0.5
«3mepenune KIIJI HaknioHHOM
TJIOCKOCTH

61 Pemenue 3amau mo reme "Padora, Bu6munoreka [JOK
MonmocTtb, KIT/T" https//m.edsoo.ru/ff0a4c48
MexaHnuueckas SHEprusi.

62 Kunernueckas 1 moreHIInaiLHas Bromrorexa HOK

https://m.edsoo.ru/ff0a4252
SHEprus
63 3aKOH COXpaHEHUsI MEXaHUYECKOM bubnuoreka [IOK

SHEPTUu

https://m.edsoo.ru/ff0a4360




64

YpOK-IKCTIEpUMEHT O TeMe
"JKcrepuMEHTaIbHOE OIpE/IEeTIeHIE
M3MEHEHUS KHHETUYECKON U
MOTEHIIUATBHON YHEPTUU TPU
CKaTbIBaHMU TEJIA 10 HAKIOHHOU
nJI0cKocTH"

65

KontponbsHas paborta o teme
«PaboTa 1 MOIIIHOCTh. DHEPTHUSDY

66

PesepBHbIii ypok. Pabora ¢
TEKCTaMHU 110 TeMe "MexaHu4uecKoe
nBUXXeHHe"

Bu6nunoreka [JOK
https://m.edsoo.ru/ff0adeec6

67

PezepBHbIii ypok. Pabora c
TeKcTaMM 1o TeMe «J/laBieHue
TBEPBIX TEJ, )KUJKOCTEN U Ta30B» /
Bceepoccuiickas nmpoBepodHas
pabora

Bu6nunoreka [JOK
https://m.edsoo.ru/ff0adffe

68

PesepBHbIii ypok. Pabora ¢
TekcTamu 1o Teme "Pabora.
Moumnocts. DHeprus"

OBILEE KOJIMYECTBO YACOB IIO
I[TPOTPAMME

68
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8 KJIACC

KosmuecTBo yacos DJIeKTPOHHBbIE
] T U BbI
':;H Tema ypoxa Beero Konrpoabubie | IlpakTuyeckue ﬂ:y;eﬂnﬂ :)Iﬁlil;ggna:enbﬂme
padoTbI padoTbI pecypesI

OCHOBHBIE MTOJIOKEHUS

! MOJIEKYJIIPHO-KUHETHYECKOU | bubmuotexa LIOK
TEOPHUU U UX ONBITHHIE https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS

2 Macca u pa3Mep aTOMOB U MOJIEKYII 1

3| rsmospesmons comomt 1 Busmonera LIOK

https://m.edsoo.ru/ff0a540e

BEILIECTBA
OOBsicHEeHHE CBOMCTB TBEPIOTO,
JKUJIKOTO Y Ta3000pa3HOTO

4 COCTOSIHMH BEIIECTBAa HA OCHOBE 1
MOJI0KEHU I MOJIEKYJIPHO-
KUHETHYECKON TEOpHUH

5 Kpucrammueckue u amopgHbie 1 bubanoreka LIOK
Tena https//m.edsoo.1u/ff0a5800

6 CmaunBaHue U KaUJUISIPHOCTb. | bubnuoreka [IOK
[ToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530

7 TeroBoe paciMpeHue U cxaTue 1 bromroreia [OK

https://m.edsoo.ru/ff0a5a26

Temneparypa. CBsi3b TEMIIEpaTyphI

8 CO CKOPOCTBIO TEIJIOBOTO ABUKEHUS 1
YaCTHIL




TCIIJIOTA CTOPaHUA

Buyrpennss sueprus. CriocoObl bubnmnoreka [IOK
? W3MEHEHHWS BHYTPEHHEN SHEPTUU https://m.edsoo.ru/ff0a5c60
10 Buasl rennonepenaun Bromaorexa HOK
https://m.edsoo.ru/ff0a6412
VYpox-koHdpepennus "TIpakruyeckoe

1 HCIIOJIb30BaHHE TEIIJIOBBIX CBOMCTB bubmmoreka [IOK
BCIICCTB U MAaTE€pPUAJIOB B LIEIAX https://m.edsoo.ru/ff0a65¢0
sHeprocoepexeHus"

12 KonuuecTBo TennoTel. Y aenbHas bubmoreka [IIOK
TEIIOEMKOCTh https://m.edsoo.ru/ff0a6976
YpaBHEHUE TEIJIOBOTO OaslaHca.

13 Termio00MeH U TEMI0BOE bubmmorexa TIOK

https://m.edsoo.ru/ff0a7088
paBHOBECHE
JlaGopartopHas paboTa

14 "UccnenoBanue SIBICHUS bubmmoreka [IOK
TETI000MEHa IIPU CMEIIMBAHU U https://m.edsoo.ru/ff0a6a98
XOJIOJHOM U ropsiuei Boab!"

Pacuer xonuuecTBa TENIOTHI,

15 HEOOXOIMMOTO JIJIsi HarpeBaHM s
TeJa U BBIJCIISIEMOTO UM TIpU
OXJIAXKICHUH
JlaboparopHas paboTta

16 "OHpS,Z[CJ‘IEHI/Ie F})lz[eanoﬁ bubmmorexa TIOK

" https://m.edsoo.ru/ff0a6bb0
TEMJIOEMKOCTH BEIIECTBA
17 DHeprus ToTrnBa. Y ienbHas bubmmoreka [IOK

https://m.edsoo.ru/ff0a7b5a




[InaBieHue u oTBEp/ICBaHUE

Bu6munoreka [JOK
18 KPUCTAJUIMYECKUX TeJ. Y AeJIbHAs
https://m.edsoo.ru/ff0a71d2
TEILI0TA IJIABJIEHUS
Jlaboparopnas pabora
19 "On Ie) enEHI/Iep €JILHOM TEMJIOTEI bubmoreia IOK
pea }’fl https://m.edsoo.ru/ff0a72fe
IJIaBJIECHUS JIbAA
20 [TapooGpa3zoBaHue 1 KOHJEHCAIIHSI. bubanoreka LIOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenue. YnensHas Temiora
mapooOpa3oBaHus U KOHJCHCAIIHH.
21 3aBHCHUMOCTE TEMIIEPATYPEI bubnmorexa TIOK
patyp https://m.edsoo.ru/ff0a786¢
KUTICHUS OT aTMOC(EPHOTO
JaBJICHUSI
Bnaxnocts Bo3myxa. JlaGopaTopHas
” pabota "Onpenenenue bubmmoreka [IOK
OTHOCHUTEIIBLHOU BIIAYKHOCTU https://m.edsoo.ru/ff0a7628
BO3qyXa"
” Pemenue 3aia4u Ha onpeneneHue
BJI&YKHOCTH BO3/IyXa
[TpuHIMTIBI paOOTHI TETIIOBBIX
24 nsurareneif. [lapoBas TypOuHa.
JlBuraTenb BHYTPEHHETO CrOpaHu st
K TEMJIOBOTO JIBUTATENS.
25 T:‘_II'I§OBBIC BUTATEIIN U 3alATa bubnmorexa TIOK
HW 1 https://m.edsoo.ru/ff0a7c7c
OKpyXarolei cpezbl
2 3aKOH COXpaHEHUs U IPEBPALLECHUS

OHCPIuHU B TCIIJIOBBIX ITpOoHIEeCCax




[ToaroToBKa K KOHTPOJIBHOM paboTe

o Teme "TenoBeIe SIBICHUS. bu6mmoreka [IOK

27 N3MeHeHue arperaTHbiX COCTOSIHUN https://m.edsoo.ru/ff0a8312
BelecTna"
KonTponbHas paboTa o teme BuGmorexa LIOK

28 "TennoBele siBNeHUA. M3menenne

N " https://m.edsoo.ru/ff0a86ae

arperaTHbIX COCTOSHUM BEIIECTBA

29 Dnexrpusanus Ten. [IBa poaa
JNEKTPUYECKUX 3apSAN0B
Ypoxk-uccnenoBanue

30 "Jnekrpusanus TeJl UHAYKUHEN U
IIpU COIPUKOCHOBEHUU"

3l B3aumojericTBHE 3apsHKEHHBIX TEIL. bubnuoreka [IOK
3akon Kymnona https://m.edsoo.ru/ff0a87e4
DIIEKTpUUECKOE TOJIE.
HanpspkeHHOCTB 3JIEKTPUYECKOTO bubmuotexa LIOK

32
noss. [IpuHun cynepnosunuu https://m.edsoo.ru/ff0a8a0a
INEKTPUYECKUX TOJTIEH
Hocunrenn anexrpuueckux 3apsiioB.

33 DneMmeHTapHbIN 3apsaa. CTpoeHne
aToMa

34 [IpoBOAHUKYN U TUANEKTPUKU. 3aKOH bubanoreka LIOK
COXpaHEHMs DIEKTPUUIECKOIo 3apsaa https://m.edsoo.ru/ff0a8ef6
Pemenne 3a1au Ha npuMeHEHUE bubnmnoreka [IOK

35 CBOWCTB AJIEKTPUUYECKUX 3aPSAI0B https://m.edsoo.ru/ff0a90cc
DIIEKTpUYECKUH TOK, YCIOBHS €r0 BuGmorexa [IOK

36 CyIIeCTBOBaHMS. VICTOUHUKH

QJICKTPUYICCKOI'O TOKa

https://m.edsoo.ru/ff0a95a4




bu6mmoreka [JOK

37 i
JleficTBUSA STIEKTPUUECKOTO TOKA https+/m.edsoo.ruw/ff0a96b2
VYpok-uccrnenoBanue "JleiictBre

38 3JIEKTPUUYECKOIO MOJIS Ha 1
MPOBOJAHUKHA U AUAJIEKTPUKH "

39 DJEKTPUYECKUI TOK B MeTasIax, bubnnoreka [IOK
JKUJIKOCTAX W Ta3ax https//m.edsoo.ru/ff0a9838

40 DJIeKTpuYecKas 1ernb U e€
COCTaBHBIE YAaCTH
Cuuna toka. JITabopaTtopHas pabota
. paTopHaz p bubanoreka LIOK

41 M3mepenune u peryIupoBaHue CHJIbI 0.5

" https//m.edsoo.ru/ff0a8bd6
TOKa
DIIeKTprUUYECcKoe HapsHKEHUE.

47 Bonbsrmetp. JlabopaTopHas pabota 0.5 bubmuotexa LIOK
"U3MepeHne U PETYIMPOBAHHE ' https://m.edsoo.ru/ff0a9e 14
HalpsHKeHUs "

ComnpoTuBieHHE MPOBOIHHUKA.
43 Vv eJII)LHoe con OTI/II)BJIe:III/Ie bubmmorera LIOK
A P https//m.edsoo.ru/ff0aa738
BEIIECTBA
JlaGopaTopHas pabota
"3aBUCUMOCTH IJIEKTPUIECKOTO
44 CONIPOTUBJIEHHUS 1T 0113)0 HHUKa OT €ro 1 bubmmorera LIOK
p poBos https//m.edsoo.ru/ff0aa738
JUIMHBI, TIOIIAN TTOTIEPEYHOrO
ceueHus u marepuana'
3aBUCHUMOCTH CHJIBI TOKA OT
45 HanpspkeHus. 3akoH Oma Juist bubmmorera LIOK
p ) s https://m.edsoo.ru/ff0aad44a

ydJacTKa IeMH




JlaGopaTopHas pabota
"UccnenoBanme 3aBUCUMOCTH CHJIBI

46 TOKa, UAYIIETO YEPE3 PE3UCTOP, OT bubmorexa TIOK
https://m.edsoo.ru/ff0aa04e
CONIPOTHUBIICHUS PE3UCTOPA U
HamnpspKEeHUs Ha pe3ucrope”
[TocnenoBarenbHOE U MApAIIEITHHOE
47 COEMHEHHUS TPOBOJHUKOB
JlaboparopHas padora "TIpoBepka
43 MpaBUIIa CIIOKECHU ST HAIMPSDKEH U bubnmnoreka [IOK
MIPH TOCIENOBATEITBHOM https://m.edsoo.ru/ff0aaas58
COEMHEHUH ABYX PE3UCTOPOB"
JlaboparopHas padora "TIpoBepka
49 MpaByIIA JIJIsl CUJIBI TOKA MPH bubnmnoreka [IOK
apajuieIbHOM COEAUHEHNN https://m.edsoo.ru/ff0aadle
pe3uctopos”
Pemenue 3a1a4 Ha npuMeHEHNE
50 3aKOHA OMaﬂHHH pa3§Hquro bubmmorexa TIOK
https://m.edsoo.ru/ff0aaf8a
COCIMHEHHUS TIPOBOTHUKOB
PaboTa 1 MmomHOCTH
51 3JIEKTPUYECKOTO TOKA. 3aKOH bubmmorera LIOK
https://m.edsoo.ru/ff0ab124
Jxoyns-Jlenia
JlaGopaTopHas pabota
52 "OnpeneneHre paboThl 1 MOIIHOCTH bubmmoreia OK
| https://m.edsoo.ru/ff0ab3e0
3JIEKTPUYECKOTO TOKA
DJIEKTPUYECKUE 1IENU U
53 MOTPEOUTENHN ITEKTPUICCKON bubnmnoreka [IOK

sHepruu B ObITy. KopoTkoe

3aMBIKaHHEC

https://m.edsoo.ru/ff0ab660




[TonroToBKa K KOHTPOJBHON padoTe
1o TeMe "DIEKTPUYECKUe 3apsiibl.

bu6mmnoreka [JOK
54 3apsbKEHHBIE TElla U UX
. . https://m.edsoo.ru/ff0abd2c
B3auMoeicTBus. [locToOsTHHBIN
AJIEKTPUYECKUMN TOK"
KontponbHas pabora o treme
"DneKkTpruecKue 3apsibl.
3apspKeHHbIE Tella U UX
55 . n . bu6muoreka IIOK
B3auMozeicTBus. [locTosTHHBIN
. " https://m.edsoo.ru/ff0abeal
ANEKTpUYEeCKUuid TOK" /
Bcepoccuiickas mpoBepodyHas
pabora
56 [MocrosiHHBIC MATHUTHI, UX
B3aUMO/ICICTBHE
VYpok-uccnenosanue "M3yuenue bubmmoreka [IOK
57 } ] !
I10JIeH MOCTOSSHHBIX MarHUTOB https://m.edsoo.ru/ff0ac3d0
MarnuTHoe noje. MarHuTHOE moJie
53 3 bubmuoreka IIOK
€MJIM ¥ €TO 3HAYCHUE IS )KU3HU
https://m.edsoo.ru/ff0acOba
Ha 3emuie
OmnbIT Opcrena. MarHuTHOE 110J1€
59 M bu6mmoreka [IOK
AJIEKTPUYECKOTO TOKa MarHuTHOE
p https://m.edsoo.ru/ff0ac1d2
MOJI€ KaTYIIKA C TOKOM
[TpuMeHeHnue F1eKTPOMariuToB B
60 texuuke. JlabopatopHas pabota 0.5 bubmuotexa LIOK
"M3yueHue NEelCTBUS MATHUTHOTO ' https://m.edsoo.ru/ff0ac74a
MOJIs1 HA TTPOBOJIHHUK C TOKOM"
DJIEKTPOIBUTATENH MTOCTOSIHHOTO
bu6nmnoreka [JOK
61 Toka. Mcnonb3oBanue

3J'IeKTp0,HBHFaTeJ'IeI>fB TCXHUYCCKHUX

https://m.edsoo.ru/ff0ac86¢




YCTPOMCTBAxX U Ha TPAHCIOPTE.
JlabopaTtopHas pabota
"KoHCTpyHpOBaHHE U U3y4EHUE
paboTHI AJeKTpoABUTATENS"

62

Onpbitel @apanes. 3akoH
AJIEKTPOMArHUTHON WHIYKIINH.
[IpaBuno Jlenua

63

DnekrporeHeparop. CrocoOs
TIOJTy9EHU S IIEKTPUICCKON
SHEPruu. DIEKTPOCTAaHI[MU Ha
BO300HOBIIIEMBIX HCTOYHUKAX
SHEPTHH

64

[ToaroToBKa K KOHTPOJIBHOM paboTe
1o TeMe "DJIEeKTpUYecKue 1
MarHUTHBIE SIBJICHUS"

65

KoHntponbHas pabora o teme
"IeKTpUYECKUE U MarHUTHbIE
sABJICHUSA"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acb14

66

PesepBHblii ypok. Pabora ¢
TEKCTaMu 110 Teme '"TeroBrie
SBJIeHUA"

bu6mmnoreka [JOK
https://m.edsoo.ru/ff0accSe

67

PesepBHbIii ypok. PaboTa ¢
TekctaMu 110 TeMe "TIocTOsTHHBIMI
JNeKTpuYeckuii Tox" /
Bcepoccuiickas mpoBepodHas
pabora

bu6mmnoreka [JOK
https://m.edsoo.ru/ff0acdc6

68

PesepBHbiii ypok. Pabota ¢
TEKCTaMHU 110 TeMe "MarauTHBIE
sBJIeHUA"




OBILEE KOJIMYECTBO YACOB IIO
[TPOT'PAMME

68
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9 KUIACC

KosmmuecTBOo yacos DJIeKTPOHHBbIE
°
':;'H Tema ypoxa Beero Konrpoabubie | IlpakTuueckue i[:;:e st :)l;ll()l:l[;gz:;eeﬂbﬂble
padoTbI padoThbI pecypes!

MexaHnuuecKkoe BUKEHUE.

! MarepuanbHasi TOUKa !

) Cucrema orcueta. OTHOCUTEIBHOCTD | bubmunoreka [IOK
MEXaHUYECKOTO JIBMKEHU S https://m.edsoo.ru/ff0ad474

3 PaBHOMepHOE TpsMOTMHEHHOE 1 bubnmnoreka [IOK
JIBUKEHUE https://m.edsoo.ru/ff0ad19a
HepaBHOMepHOE npsmMonnHENHOE

4 nBrkeHue. CpeHsisi U MTHOBEHHast 1
CKOpPOCTh

5 [IpsMosnHEHOE PaBHOYCKOPEHHOE 1 bubmuotexa LIOK
JBUKEHHUE. Y CKOpEHHE https://m.edsoo.ru/ff0ad8d4
CxopocTh NPSAMOJIMHEHHOTO

6 PaBHOYCKOPEHHOTO JIBUXKEHUSI. 1
I'padux ckopoctu
JIaGoparopHas paboTta

7 "Onpenenenne yCKOpeHUsl Tena npu 1 1 bubmuoreka [IOK
PaBHOYCKOPEHHOM JIBUKEHUH I10 https://m.edsoo.ru/ff0adb18
HaKIIOHHOM MJIOCKOCTH"

2 CBoboanoe magenue ten. OnbIThI !
lanunes

9 PaBHOMEpHOE NBUKEHME 11O | bubnunoreka [IOK
okpyxHocTu. Ilepuon u yacrora https:/m.edsoo.rw/ff0ael76




oOparmeHus. JImHeliHas U yriioBas

CKOPOCTH
10 LenTpocTpeMuTensHOE YCKOpEHHE
1 [lepsr1it 3akoH HerotoHa. Bekrop bubmuotexa LIOK
CHJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akoH HerotoHa. bubanoreka LIOK
PaBHoxelicTByrOIIAs crita https://m.edsoo.ru/ff0ae72a
13 Tpernii 3akoH HproTOHA. bubmuotexa LIOK
Cyneprno3uius Cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3amau Ha npuMeHEHHE bubnnoreka [IOK
3axkoH0B HproToHa https://m.edsoo.ru/ff0aebbc
bubmnorexa [IOK
15 C .3 r
118 YIPYTOCTH. SaKOH L yia https://m.edsoo.ru/ff0aeca?2
16 Pemenue 3aga4d mo reme «Cuita
YIIPYTOCTH
JlabopatopHas pabota
17 «OnpeneneHne ;KeCTKOCTH Eumrorexa OK
peA https://m.edsoo.ru/ff0aee28
NPYXUHBID»
bu6mmnoreka [JOK
18 Crna penms https://m.edsoo.ru/ff0af738
19 Pemenne 3amay mo reme «Cuia bu6mmoreka [IOK
TPEHU S https://m.edsoo.ru/ff0afa26
J1ab S
20 " Oa opatoprai pa Z:; bu6mmoreka [IOK
TpEACIICHHE KO " MietTa https://m.edsoo.ru/ff0af8be
TPEHUS CKOTBKEHUS
Pemenue 3amayg mo treme "3aKOHEBI
71 0 C ot Crna bubmuoreka [IOK
bIOTOHA. LHJIa YHPYTOCTH. https://m.edsoo.ru/ff0afb8e

Tpenus"




Cuna TSHKeCTH | 3aKOH BCCMHUPHOTIO

Bu6munoreka [JOK
22 TATOTEHUS. Y CKOpEHHUE CBOOOIHOTO
https://m.edsoo.ru/ff0af044
MMaJcHus
Ypoxk-xoHdpepenuus "J[BuxkeHme TEI
23 BOKPYT' TPaBUTAI[MOHHOTIO IIEHTpa
(Conneunas cuctema). ['amakruxu"
Pemenne 3amag mo teme "Cuna
4 bu6mmnoreka [JOK
TSDKECTH U 3aKOH BCEMUPHOIO
" p https://m.edsoo.ru/ff0af5f8
TSATOTEHUS
55 [lepBast kocMHUYecKasi CKOPOCTb. bu6mmnoreka [JOK
HesecomocTs u meperpys3ku https://m.edsoo.ru/ff0af33c
PaBHOBecHe MaTepranbHON TOUKH.
AOGCOIIOTHO TBEPAOE TEIO.
R bu6mmoreka [JOK
26 PaBHOBecue TBEpAOTO TENA €
. - https://m.edsoo.ru/ff0afe36
3aKpenIEHHONW OChIO BPAILICHHUSI.
MowmeHnT cuinsl. LlenTp TsKecTH
PaBHOBeCHE MaTepUaIbHOM TOUKH.
AOCOTIOTHO TBEPJIOE TEIIO.
27 PaBHOBecue TBEpAOTO TEMA C
3aKpenIEHHON OCBIO BPAILLCHMUS.
MowmeHT cunsl. Lentp TsxecTn
)3 Pemenune 3amad mo reme "MoMeHT bubmuoreka [IOK
cunsl. LlenTp Tsoxectn" https://m.edsoo.ru/ff0b02b4
[TonroToBKa K KOHTPOJIBHOM paboTe
’ bu6mmnoreka [JOK
29 o tTeMe "MexaHU4ecKoe IBUKEHHUE.

Bzaumonetictsue ten"

https://m.edsoo.ru/ff0b0408




KoutponbsHas pabora no teme

Bu6munoreka [JOK

30 "MexaHu4eckoe JBUKEHHE.

. https://m.edsoo.ru/ff0b06ec
B3aumoneiicrBue ten"
Nmnynec Tena. IMIynsc CUIb.

31 3aKOH COXpaHEHUS UMITYIbCA. bubnmnoreka [IOK
Ynpyroe u Heynpyroe https://m.edsoo.ru/ff0b07fa
B3aUMOJICIICTBUE

1 Pemenue 3agau mo teme "3akoH bubmunoreka [IOK
COXpaHeHU s uMnysbca" https://m.edsoo.ru/ff0b096¢

13 Ypok-koHdepenius "PeakTuBHOE
JIBUKEHUE B IPUPOJIE U TEXHUKE"

bu6mmoreka [IOK

34 Mexanndeckass paboTa ¥ MOIIHOCTh https:/m.edsoo.rw/ff0b0ag4

35 PabGoTa cHIIBI TSDKECTH, CHUIIBI Bu6nunoreka [JOK
YIOPYTOCTH W CHJIBI TPEHUS https//m.edsoo.ru/ff0b0db8
JlaGopaTopHas pabota

36 «OnpeneneHue padbOThI CHIIBI TPEHUS
MIpY paBHOMEPHOM JIBUKEHH U TeJa
10 TOPU30HTAIBHON MTOBEPXHOCTH

37 CBs13b 2HEpTUH U PAOOTHI.

[lorennmanbHas sHEprus

18 Kunernueckas sneprus. Teopema o bubmmoreka [IOK
KWUHETHUYECKOW dHEPTUHU https://m.edsoo.ru/ff0b0c32

39 3aKoH COXpaHEHUs SHEPIUU B
MEXaHUKe

40 JlaGopaTtopHas pabora «3yueHne bubnmnoreka [IOK

3aKOHA COXPAaHCHUSA SOHECPIrUun»

https://m.edsoo.ru/ffOb12fe




41

KonebarenbHoe IBUKEHUE U €T0
XapaKTepUCTUKU

bu6mmnoreka [JOK
https://m.edsoo.ru/ff0b1858

42

3aryxaronme KoJieOaHusI.
BeinyxieHHbIE KOe0aH sl
Pe3onanc

bu6mmnoreka [JOK
https://m.edsoo.ru/ff0b20f0

43

MaremaTuyecKkuii U Mpy>KUHHBIN
MasITHUKHA

44

Ypok-uccienopanue «3aBUCUMOCTh
nepuo/ia KoieOaHuil OT KECTKOCTU
MIPY>KUHBI U MacChl TPy3a»

Bu6nunoreka [JOK
https://m.edsoo.ru/ff0b197a

45

[IpeBpamenue 3HEprun Npu
MEXaHUYECKUX KOJICOaHMAX

46

JlabGopaTopHas pabota
«OmpeienieHNe YacTOThHI ¥ IEpHoJIa
KoJIeOaHU i MPYKUHHOTO MasSTHUKA

Bu6nunoreka [JOK
https://m.edsoo.ru/ffOblaec

47

JIaGoparopHas pabota «IIpoBepka
HE3aBUCHMOCTH Iepro/ia KoJIeOaH i
Tpy3a, MOJABEUICHHOTO K HUTH, OT
Macchl rpy3a»

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

48

Mexanunueckue BoiHBL. CBOICTBa
MEXaHM4eCcKuX BOJH. [IpoosbHBIE M

IMOTICPCYHBIC BOJHBI

bubmunoreka [IOK
https://m.edsoo.ru/ffOb21fe

49

Ypoxk-xkoHpepeHnus "MexaHUYeCKue
BOJIHBI B TBEPJIOM TeEJIE.
Celicmnueckre BOJTHBI"

50

3Byk. PacnpocTpanenue u
OTpa)kKEHHE 3BYyKa




51

VYpok-uccrnenoranue "HabmoaeHue
3aBUCUMOCTHU BBICOTHI 3BYKa OT
JacTOTHI"

52

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTUYECKU PE30HaHC

53

Ypok-koHdepeHus "YabTpa3ByK U
MH(}pPa3ByK B MPUPOJIE U TEXHUKE"

bu6mmnoreka [JOK
https://m.edsoo.ru/ff0b23ca

54

[TonroToBKa K KOHTPOJIBHOM paboTe
110 TeMe "3aKOHBI COXPaHEHHS.
Mexaanyeckue KoieOaHus U BOJTHBI"

Bu6nunoreka [JOK
https://m.edsoo.ru/ff0b25f0

55

KoutponbsHas pabora mo teme
"3aKOHBI COXpaHEHMUSI.
Mexannueckue KoueOaHus U BOJIHEL"

56

DJIEKTPOMAarHuTHOE TOJIE.
DNeKTPOMarHUTHHIE BOJTHBI

bubmunoreka [IOK
https://m.edsoo.ru/ff0b2abe

57

CBoiicTBa QJICKTPOMAIrHUTHBIX BOJIH

58

VYpox-kougepennus "lkana
AJICKTPOMAarHUTHHIX BOJIH.
Hcnonb3oBanue 37€KTPOMarHUTHBIX
BOJIH JIJISI COTOBOH CBsI3H"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b2fe6

59

VYpoxk-uccnenosanue "Msyuenue
CBOWCTB 3JIEKTPOMarHUTHBIX BOJH C
MOMOIIBI0 MOOMITBHOTO TeedoHa"

bubmunoreka [IOK
https://m.edsoo.ru/ff0b2c6¢

60

Pemenre 3amau Ha onpeneneHue
YacTOTHI U JJIUHBI
3JIEKTPOMArHMTHOW BOJIHBI




DneKkTpoMarHuTHas IpUpoja CBeTa.

Bu6munoreka [JOK
61 Cxopocthb cBeta. BonHoBbIE
. https://m.edsoo.ru/ff0b31d0
CBOICTBa CBETa
Hctounuku cBera. [IpsmonunHeliHoe
62 acIIpOCTPaHCHHE CBI;Ta 3aTMeHus bubmorera [OK
pactpoctp ' https/m. edsoo.rw/ff0b3658
Connna u JIynsl
3aKoH OTpakeHHsI CBeTa. 3epKaJja.
63 Peme Zpsa a4 Ha e : e bubmmorera LIOK
ICHU 9 Ha ITPUMEHCHHU
g p https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAKCHHUS CBETA
[Ipenomnenue cBera. 3aKoH bubnmnoreka [IOK
64
IIPETOMIIEHU S CBETA https//m.edsoo.ru/ff0b3aea
[TonmHOE BHYTpEHHEE OTPAKEHUE
cBeTta. Mcnop30BaHUE IIOJIHOTO bubmunoreka [IOK
65
BHYTPEHHETO OTPAXKEHUS B https//m.edsoo.ru/ff0b3c5c
OTNITHYECKUX CBETOBOJAX
JlabopatopHas pabota
"UccnenoBanue 3aBUCMMOCTH YIJIa
66 MPEIOMJIEHHSI CBETOBOTO JTy4a OT
yIjia najeHus Ha TpaHuIle "BO3/IyX-
crekno™
Ypoxk-koHpepeHus
"Mcnonab30BaHHUE MOJIHOTO
67 BHYTPEHHETO OTPAKEHUS:
CBETOBO/IbI, OTITUKOBOJIOKOHHAS
CBsI3b"
bu6mmoreka [JOK
68 JIun3pl. OnITHYECKas CUJIa TUH3BI
https://m.edsoo.ru/ff0b3{2¢
. bu6mmoreka [IOK
69 [Toctpoenune n3o0pakeHU B TUH3aX 1

https://m.edsoo.ru/ff0b444a




JlaGopaTopHas pabota

70 "Onpenenenue PoKyCHOTO bubmmoreka [IOK
pacCTOSHUSA U ONITHYECKON CHUIIBI https://m.edsoo.ru/ff0b4206
coOuparotmei JTUH3bI"

71 Ypok-koHdepenius "OnTudeckue bubnmnoreka [IOK
JIMH30BbIE TPUOOPHI" https://m.edsoo.ru/ff0c0a7e

7 I'ma3 kak onTuyeckas cucrema. bu6mmoreka [IOK
3penue https://m.edsoo.ru/ff0b4684

7 VYpox-koudepenmus "Jlepexrst
3penus. Kak coxpanuts 3peHue"

Paznoxenue 6emoro cBera B CIEKTD.

74 Omsitel HetoToHa. Crioxxenne bubanoreka LIOK
CIEKTpaJIbHBIX 1IBETOB. [{ucnepcus https://m.edsoo.rw/ff0c0f4c
cBeTa
JIaGoparopHas padota "OnbITHI 1O
pa3nokKeHUIo OesIoro CBeTa B CIEKTP Bu6morexa LIOK

75 U BOCIIPUATHUIO LIBETA IPEAMETOB IIPU

https://m.edsoo.ru/ff0c0e2a
UX HAOJIOJICHUU Yepe3 IBETOBBIC
¢unpTph!"
VYpok-tipakrukyMm "BoiaHOBBIE

76 CBOICTBa CBETA: AUCIIEPCHS,
nHTepdepeHIns u qudpaxius”

77 OmnbiTel Pezepdopaa u mnanerapuas bubmmnoreka [IOK
MOJEIb aToMa https://m.edsoo.ru/ff0c12a8

73 [Toctynatel bopa. Moaens aroma

bopa




I/ICHYCKaHI/Ie U IIOITIOMICHHUEC CBCTA

79 aromoM. KBanThb1. JInHEHUaThIe bubmorexa [IOK
https://m.edsoo.ru/ff0c144c
CHEKTPBI
20 VYpok-npakrukym "HabnroneHue bubnuoreka [IOK
CIIEKTPOB UCITyCKaHUS" https://m.edsoo.ru/ff0c 1550
. bu6mmoreka [JOK
81 PagnoaxkruBHOCTE U €€ BUABI
https://m.edsoo.ru/ff0c 1672
%) Ctpoenue aTOMHOTO spa. bubmuoreka [IOK
Hyxknonnas moznens https://m.edsoo.ru/ff0c18ac
23 PannoakruBHbIE TPEBpALLICHUS. bubmuotexa LIOK
W3otorms! https://m.edsoo.ru/ff0clal4
24 Pemenue 3amau mo treMe: bu6mmoreka [JOK
"PannoakTuBHbIE MpeBpaIeHUs" https://m.edsoo.ru/ff0c 1b4a
85 [lepron momypacmana
Ypok-koHpepeHus
86 "PI; I/IoaKTchiIeBpHBI]el U3ITy4EeHUS B Bromroreia [OK
g ya " https://m.edsoo.ru/ff0c2126
MPUPOJE, METUITUHE, TEXHUKE
SnepHble peakiuu. 3aKOHbI
87 ccf; paHeHESI 31:11151 OBOIO U bubmmorexa [IOK
P AL https://m.edsoo.ru/ff0c1¢58
MacCOBOI'0O YKCe
28 DHeprus CBs3u aTOMHBIX SJIEP. bubnuoreka [IOK
CBs13b Macchl ¥ SGHEPTUU https://m.edsoo.rw/ff0c 1d7a
29 Pewmenne 3anay no reme "AnepHoie
peakuuun"
90 Peaknuu cunTe3a M IeIeHUs SAEp. bubmuoreka [IOK
Hctounuku sHepruu ConHLa U 3BE3] https://m.edsoo.ru/ff0c 188
91 Ypoxk-xoHdepennus "SnepHast

sHepreTuka. Jlencreus




palMOaKTUBHBIX U3JTy4EHUH Ha
KHUBbIE OPraHU3MBbI"

[TonroToBKa K KOHTPOJIBHOM paboTe
10 TeMe "DJIEKTPOMarHUTHOE TOJIE.

bubmunoreka [IOK

92
DJIEKTPOMArHUTHBIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanToBgIe sBiIeHUS"
KontponbsHas pabora no teme
93 "DJIeKTpOMarHuTHOE MOJIE.
DJIEKTPOMAarHUTHBIC BOJIHBI.
KBanToBrIe sBiIeHUS"
IloBTOpeHue, 0000ILEHNE.
94 Jla6o z 0 e pabo 0 Kypc bubmmorera LIOK
TOPHBI THI II
, P pv P " opey https://m.edsoo.ru/ff0c245a
'BzaumopelicTBre Tel
[ToBTOpenue, 00600meHNE. PemeHue
bubmunoreka [IOK
95 pacUeTHBIX U KAYECTBECHHBIX 3aj1a4
. " https://m.edsoo.ru/ff0c2572
1o teme "TennoBbie MPOIEecChl
IToBTOpenue, o6o6meHue. Pemenue
96 pPacUYeTHBIX U KAUeCTBEHHBIX 3a/1a4 bubnmnoreka [IOK
o teme "KIIJI TeruroBeIx https://m.edsoo.ru/ff0c2a22
nBurareaen"
IToBTOpenue, o6o6mEeHue. Pemenue
bu6mmoreka [JOK
97 pPacUYEeTHBIX U KAUeCTBEHHBIX 3a/1a4
, " https//m.edsoo.1u/ff0c2b30
no teme "KIIJI snexrpoycTaHoBOK
IloBTOpeHue, 0000IEHNE.
P bu6mmnoreka [JOK
98 JlabopaTopHbie pabOTHI 1O Kypcy

"CBeTOBEIE ABICHU"

https://m.edsoo.ru/ff0c2c52




[ToBTOpenue, 0606menue. Padora ¢

Bu6munoreka [JOK
99 TEKCTAMHU I10 TEME '"3aKOHBI 1
" https://m.edsoo.ru/ff0c2d6a
COXpaHEHUSI B MEXaHUKE
IToBTOpenue, o6o0mEenue. Pabora ¢
100 TeK]j;ameEO TeMe I'J'Il(i){JII/Ie6aHI/I;1 fd 1 bubmoreia IOK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
IToBTOpenue, o6o61IeHnEe. PaboTa ¢
101 TCKIZ:FFall\D/II/IHEO’TeMe I'{é]I;gFOBHe ' 1 bubmrorera HOK
" https://m.edsoo.ru/ff0c3044
SIBJICHUSI
[ToBTOpenue, 0606meHue. Padora ¢
102 TekcTtamu o reMe "KBaHToBast 1 1
saepHast ¢pusnka'
OBILEE KOJIMYECTBO YACOB T1IO 102 7

I[TPOTPAMME







YYEBHO-METOJUYECKOE OBECIIEYEHHME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYUEBHBIE MATEPHAJIBI IJI51 YYEHUKA

METOIUYECKHUE MATEPHAJIbBI 1JIAA YUUTEJIA

HU®POBBIE OBPA3OBATEJ/IBHBIE PECYPCBI UPECYPCBI CETH

HUHTEPHET






		2025-09-08T09:59:05+0300
	Новолокина Надежда Викторовна




