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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢u3MKe Ha YpOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs COCTABJICHA Ha
OCHOBE TOJIOKEHUN U TpeOOBaHUI K pe3yibTaTaM OCBOCHMs Ha 0a30BOM YPOBHE OCHOBHOM
obOpasoBarenbHON mporpammbl, mpenacraBieHHbIx B ®I'OC OO0, a Takke ¢ yd€Trom
denepanbHON paboueil mporpammbl BocnuTaHus W KoHuenuuu mpenomaBaHus y4eOHOTO
npeamMera «Pu3nkKay.

Copnepxanue  mporpamMMbl 1Mo (u3uMke  HampaBieHO Ha  (OPMHUpPOBAHUE
€CTECTBEHHO-HAYYHON TpaMOTHOCTH OOYyYaroUIuXcCsl M OpPraHM3allvi0 U3yuyeHUs (PU3MKU Ha
JesITEeIbBHOCTHON OCHOBE. B mporpamme mo ¢u3nke yYUTHIBAIOTCS BO3MOXKHOCTH Y4EOHOTO
npeamera B peammsarnuu TpeboBanuit ®I'OC OOO K mIaHUPYyEeMBIM JUYHOCTHBIM H
METalpeJIMETHBIM  pe3yjibTaTaM  oOy4eHHus, a TakKe  MEXKIPEIMETHbIE  CBA3U
€CTECTBEHHO-HAYYHbIX YU€OHBIX MPEIMETOB HA YPOBHE OCHOBHOI'O OOLIET0 00Opa30BaHUS.

[Iporpamma 1o (pu3uKe ycTaHaBIMBAET paCIpeesICHHe YUeOHOro MaTepralia o rojaam
oOydeHus (Mo Kiaccam), MpeajiaraeT MNPUMEPHYIO IOCIEI0BATEIbHOCTh H3YYEHHS TEM,
OCHOBaHHYI0 Ha JIOTMKE pPa3BUTHUS NPEIMETHOIO COAEpPKAaHUA M YYETE BO3PACTHBIX
0COOEHHOCTEH 00yUYarOIIMXCA.

[TporpamMma mno ¢usmuke pa3paboTaHa C ILEIbI0 OKa3aHWS METOJWYECKOM IMOMOIIU
YUUTEIIO B CO3/IaHUH padoyell MpOrpaMmbl 10 y4eOHOMY IIPEIMETY.

®u3nka SBISETCS CUCTEMOOOPA3YIONIMM U1 €CTECTBEHHO-HAYYHBIX  Y4E€OHBIX
IPEIMETOB, TMOCKOJIbKY (U3NYECKUE 3aKOHBI JIEKAaT B OCHOBE IPOIIECCOB U SIBICHUH,
U3y4aeMbIX XUMHUEH, OMOIOTHEH, acTpOHOMUEH U (PU3UUECKOM reorpadueii, BHOCUT BKJIaJ B
€CTECTBEHHO-HAYUYHYIO KapTHUHY MHpa, MPEIOoCTaBiIseT Haubojee sICHble 00pa3iibl
NPUMEHEHUsT HAYYHOTO METOJa MO3HAHUS, TO €CTh Crnoco0a MOJYy4YEHHUs JIOCTOBEPHBIX
3HAHUU O MUDE.

OpHa u3 raaBHBIX 3a7a4 GU3MUECKOro 00pa3oBaHus B CTPYKTYpe 0011ero oopa3oBaHus
COCTOMT B (OPMHUPOBAHHUU €CTECTBEHHO-HAyYHOH TI'pPaMOTHOCTHM M HMHTEpeca K HayKe y
00yJarommxcs.

N3yuyenue ¢usukn Ha 0a30BOM YpPOBHE MPEANOJaraeT OBJIAJCHUE CIEAYIOIUMU
KOMITETEHTHOCTSIMHU, XapaKTEPU3YIOIUMH €CTECTBEHHO-HAYYHYIO IPaMOTHOCTb:

e HAy4YHO OOBSICHATH SIBJICHUS;

e OIIGHWBATH U MOHUMATH OCOOEHHOCTH HAYYHOTO MCCIICIOBAHNUS,

e HHTEPIPETHPOBATH JaHHBIE W MCIOJb30BATh HAYYHBIE JOKA3aTEIbCTBA IS
MOJIyYE€HUS BBIBOJIOB.

[enn w3ydenuss PU3MKM HA YpOBHE OCHOBHOTO OOIETO OOpa3oBaHUs OMPECICHBI B
Konnenuu mnpenomaBaHusi ydeOHoro mpeamera «®Pusmka» B 00pa3oBaTebHBIX
opranuzanusix Poccuiickoit deneparuu, peain3yrNMX OCHOBHBIE 00Ie00pa30BaTeIbHbBIE
MporpamMMbl,  yTBEpKAEHHOW pemieHneM Komermm  MuHHCTEpCTBA  MPOCBENIEHUS
Poccuiickoit @eneparuu (mpotokost oT 3 nekadbpst 2019 r. Ne [TK-4BH).

Heau nzyyenuss Gusnuku:



e TMpPHOOpPETEHHE HHTEpeca U CTPEMJICHHS OOYyYarolmMXCsi K HAYYHOMY H3y4YEHUIO
IPUPOJIbI, PA3BUTHE UX UHTEIICKTYyaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

e Dpa3BUTHE TPEJCTABICHWH O HAy4YHOM METOJEe TMO3HaHHA U (HOPMUPOBAHHE
UCCJIEI0BATENHLCKOTO OTHOIICHUS K OKPYXKAIOLIUM SIBIICHUSM;

e (opMupoBaHHME HAYYHOTO MHUPOBO33PEHUS KaK pe3yJibTaTa HW3Y4YEHUS OCHOB
CTpOCHHMSI MaTepHH U (yH/IaMEHTAIbHBIX 3aKOHOB (DU3HKHY;

e (dopMmupoBaHHE TpEACTaBICHUH O podau (GU3MKH AN Pa3BUTUSA  JIPYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTUH;

e pa3BUTHE NPEACTABICHUA O BO3MOXHBIX cdepax Oyaymiei npodeccruoHaIbHOM
NeSTETbHOCTH, CBS3aHHOW C (DU3UKOM, MOATOTOBKA K JajbHEHIIeMy OOYyYEeHHIO B
3TOM HampaBlICHUHU.

JlocTikeHHe ATUX LeJed mporpaMMbl MO (PU3MKE Ha ypOBHE OCHOBHOIO OOILEro

o0Opa3oBaHMs 00ECIIEYNBAETCS PELUICHUEM CIIEAYIOIINX 3a4a4:

e IpUOOpETEHUE 3HAHUM O JUCKPETHOM CTPOEHUHM BEIECTBA, O MEXaHWYECKHX,
TEIJIOBBIX, DJICKTPUUECKUX, MATHUTHBIX M KBAHTOBBIX SIBJICHUSX;

e MpUOOpPETEHHE YMEHUN ONUCHIBAaTh U OOBACHATH (UBUYECKUE SIBJICHUS C
UCTIOJIb30BaHUEM TIOTYUYCHHBIX 3HAHMIA;

e OCBOEHHE METOJIOB PELIEHUS MPOCTEMIIUX Ppacdy€THBIX 3aJad C HCIIOJIb30BAHUEM
buU3NYEeCKUX MOJIENIeH, TBOPUECKUX U MPAKTUKO-OPUEHTHUPOBAHHBIX 33/1a4;

e Dpa3BUTHE YMEHUU HaOMIONAaTh MPHUPOJHBIC SBJICHHUS ¥ BBINOJHATH OIBITHI,
n1abopaTtopHble pabOTHl U IKCIEPUMEHTAIBHBIE MCCIIEIOBAaHUS C HCIIOJIb30BAHUEM
U3MEPUTENIbHBIX TPUOOPOB;

e OCBOEHHE TPHUEMOB pabOTHl ¢ MHPOPMAIMEH (PU3NUECKOTO COAEPNKAHUS, BKIIIOUAS
UH(POPMAIIMI0O O COBPEMEHHBIX JOCTHXKEHUSX (GU3MKH, aHAIU3 U KPUTUYECKOE
OlLICHMBaHUE UH(HOPMALINH;

e 3HAKOMCTBO cO cdepamMu MNpodHEeCCUOHANIBHON MAESITEIBHOCTH, CBSI3aHHBIMU C
GbU3MKON, M COBPEMEHHBIMU TEXHOJIOTUSIMH, OCHOBAaHHBIMH Ha JOCTHXKEHHUAX
bu3YeCcKO HayKH.

Ha uzyuenue ¢usuku (0a30BbIi ypOBEHBb) HA YPOBHE OCHOBHOTO 00IIIEro 00pa3oBaHuUs

oTBoAuUTCs 238 "acoB: B 7 kiacce — 68 yacoB (2 yaca B Heneno), B 8 kinacce — 68 yacos (2
yaca B Hejemwo), B 9 wmacce — 102 waca (3 4Waca B HeEHENo).

[Ipennaraemspiii B mporpamMme mo (Qu3Mke mepedeHb JadopaTOpPHBIX padOT U ONBITOB
HOCHUT PEKOMEHJIATEIbHBIN XapaKTep, YUUTEh JeNacT BHIOOp MPOBEACHUS J1aOOpaTOPHBIX
paboOT M OMBITOB C YYETOM HHIAMBUAYAIbHBIX OCOOCHHOCTEH OO0ydYaromuxcs, CIUCKa
HKCMEPUMEHTAIbHBIX 3aJaHUM, MpeajaraéMblX B paMKax OCHOBHOTO TOCYJapCTBEHHOTO
nK3aMEHa 1o (Pu3HKe.



COIEPKAHUE OBYYEHUA

7 KIIACC

Paznen 1. @usuka v €€ poJib B IO3HAHUHU OKPY:KA0IEr0 MUpa.

®u3uka — HayKa o npupoze. AsneHus npupoapl. PU3HUECKHUe SABICHHUSA: MEXAHUYECKHUE,
TETUIOBBIE, ANEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Oduznueckre BeMMUMHBL. M3Mepenue ¢usndeckux BeanuuH. DuU3NMUYECKUE TPUOOPHI.
[TorpemHocTh U3MEpEeHUl. MeXayHApOaHAS CUCTEMA EANHULL.

Kak ¢usuka u apyrue ecrecTBEHHbIE HAyKH M3Y4aroT mpupony. EcTecTBeHHO-HAy4YHBIN
METOJ TIO3HAHUWS: HAOIIOIEHNWEe, IMOCTAHOBKA HAYYHOTO BOIPOCA, BBIJBIKCHHUE THUIIOTE3,
AKCIEPUMEHT MO TPOBEPKE THUIMOTE3, OOBSICHEHHE HaloaaeMoro sBieHus. OnucaHue
(bu3MYeCcKuX SIBICHHUH ¢ MOMOIIbIO MOJIETIEH.

Jlemoncmpayuu.

1. MexaHn4deckue, TEIIOBbIC, SIEKTPUUECKUE, MATHUTHBIC, CBETOBBIC SIBIICHUSL.

2. ®duznueckue TpuOOPHI U MpoleAypa NPSIMBIX U3MEPEHUN aHAJIOTOBBIM U IU(POBHIM

IpUOOPOM.

Jlabopamopnuie pabomul u onvimol.

1. OmpeneneHue EHBI IeTIEHUs IKaJIbl U3MEPUTEILHOTO TTprbdopa.

2. H3mepenue paccTosiHUM.

3. H3mepenue o0bEMa )XUAKOCTU U TBEPIOTO Tea.

4. OmpeneneHue pa3MepoB MabIX TEN.

5. M3mepenue TteMieparypsl IMpU MOMOLIM KUIAKOCTHOIO TEPMOMETpAa U JaTyuKa

TEMIIEPATYPHI.
6. lIpoBenenue wuccnenoBaHus MO NPOBEPKE THUIIOTE3bL: AAIBHOCTH IMOJETA IIAPUKA,
MYIIEHHOTO TOPU30HTAILHO, TEM 0O0JIbIIE, YeM 0OJIBIIIE BHICOTA ITyCKa.

Paznen 2. IlepBoHayajibHbIe CBEI€HUA 0 CTPOEHUM BellleCTBA.

CrpoeHue BellecTBa: aTOMbl M MOJIEKYJbI, UX pa3Mepbl. ONbIThL, JIOKa3bIBAIOLINE
JVCKPETHOE CTPOEHHE BEIIECTBA.

JIBmxeHne yactul] BemiecTtBa. CBA3b CKOPOCTH ABWKEHUSA YACTHUI C TEMIEpPaTypoil.
BpoynoBckoe aBuxkenue, nuddysus. BzaumoneicTBHE YacTUIl BEIECTBA: MPUTKEHUE U
OTTAJIKUBAHUE.

ArperaTHble COCTOSIHMSI BEILIECTBA: CTPOCHUE Ta30B, KUIAKOCTEM H  TBEPABIX
(kpuctamuyeckux) Ted. B3auMoCBsS3b MEXIy CBONCTBaAMHU BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX M MX aTOMHO-MOJICKYJISIPHBIM cTpoeHueM. OCOOCHHOCTH arperaTHbIX COCTOSTHUMN
BO/JIBL.

Jemoncmpavuu.

1. HaGmioneHne OpOyHOBCKOTO TBUKEHHSL.

2. Habmonenue nuddyszuu.

3. HaGmronenue sBieHul, OOBACHIIOMUXCS MPUTHKEHUEM WM OTTAJTKMBAHUEM YaCTHUII

BEILIECTBA.
Jlabopamopnwie pabomuel u onvimol.



1. OreHka n1uameTpa aToMa METOJIOM PSAI0B (C UCIoab30BaHrueM GoTorpaduii).

2. OnbIThI 10 HAOJIIOCHUIO TEMJIOBOTO PACIIMPEHHUS ra30B.

3. OnbIThl 1O OOHAPYKEHUIO ACHCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUS.

Paznen 3. /IBukeHune U B3auMoieicTBHE TeJl.

Mexannueckoe JBH)XeHUE. PaBHOMEpHOE W HepaBHOMEpHOEe JABMXKeHHE. CKOpOCTb.
CpenHsst CKOpOCTh IPU HEPABHOMEPHOM JABUKEHHUU. PacU€T IMyTH U BpEMEHU IBUKECHUA.

SBnenne uHepuMu. 3aKOH HMHEpUMH. B3anmoneicTBMe Tel Kak MPUYMHA W3MEHEHUS
CKOpPOCTH JIBH>KEHUsI Tell. Macca kak mepa uHepTHOcTH Tena. [lnotHocTh BemectBa. CBA3b
TUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €IUHUIIEC 00bEMA BEIIIECTBA.

Cuna kak xapakTepucTHKa B3aumojehcTBusi Ten. Cuna ynpyroctd M 3akoH ['yka.
N3mepeHne cuiibl ¢ TOMOIIBI0 JUHAMOMETpA. SIBIIEHHE TATOTEHHS M cuia Tshkectu. Cuiia
TSDKECTH Ha Jpyrux raHerax. Bec tena. HeBecomocTh. CliokeHHE CHII, HAPABJICHHBIX MO
onHou npsMon. PaBHonercTByromas cui. Cuiia TpeHus. TpeHne CKOJIBbKEHUS U TPEHUE TTOKOS.
Tpenue B mpupoe U TEXHUKE.

Jemoncmpayuu.

Ha6nronenue MexaHM4ecKoro IBMXKEHHUS Tela.
N3MepeHne cKkOpoCTH MPSIMOJIMHENHOTO JBUKECHMUS.
HaOnronenue siBieHus1 THEPIUU.

CpaBHeHHE MacC 10 B3aMMOJICHCTBUIO TEl.
CrnoxeHue CHJl, HallpaBJICHHBIX 10 OJTHOM MPSMOM.

Jlabopamopnwie pabomul u onvimol.

1. OmpeneneHne CKOPOCTH PAaBHOMEPHOTO IBIKCHHUS (IIapuka B JKUIKOCTH, MOJCIH
AJIEKTPUUECKOTO aBTOMOOUJISI U TaK J1aJiee).

1
2
3
4. HaOmroneHne u3MeHeHus: CKOPOCTH MPU B3aMMOJIEHCTBUH TEJI.
5
6

2. OnpeneneHue cpeqHEe CKOPOCTH CKOJbKEHUs Opycka WIM IIapuKa MO0 HAKIOHHOU
IUIOCKOCTH.
Onpenenenre MIOTHOCTH TBEPIOTO TeNa.

4. OmbITHI, IE€MOHCTPUPYIOLIUE 3aBUCUMOCTh PACTSLKEHUS (Iedopmanuu) NpyXKUHbI OT
IIPUIIOKEHHOU CHUJIBI.

5. OnbIThl, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIbI TPEHHS CKOJIbKEHHSI OT Beca Teya U
XapaKTepa CONPHUKACAIOIINXCS TOBEPXHOCTEN.

Pa3znen 4. JlaBiienne TBEPABIX TeJl, dKUIKOCTEN M ra30B.

HaBnenue. CnocoObl yMEHbIIEHWS W yBeJIW4YeHUsd JaBieHus. JlaBnenuwe rasa.
3aBUCMMOCTh JIaBlICHHUS Ta3a OT oOBbEMa, Temmeparypbl. llepemaua naBieHus TBEPABIMU
TeJaMH, KUIAKOCTIMU W razamu. 3akoH [lackans. [TneBmaTmyeckue MalllvHbL. 3aBUCUMOCTD
JABJICHUS JKUAKOCTU OT IIyOuHbl. ['mapocratnueckuit mapagokc. CooOmiarommecss COCy/Ibl.
['unpaBnuyeckre MeXaHU3MBI.

AtMocdepa 3emsn u atmocdepHoe AamieHue. [IpUyUMHBI CyIIECTBOBAaHUS BO3AYIIHOU
ob6onouku 3emmu. OmbiT Toppuuennu. M3mepenue atMochepHOro naBiieHHs. 3aBUCUMOCTh
aTMOC(EpPHOr0 JaBIEHUS OT BBICOTHI HajJ YypoBHeM Mops. [Ipubopbl misa wuzMepeHus
aTMOC(epHOro TaBJICHUS.



JleficTBUE KUIKOCTH U Ta3a Ha MOTPYKEHHOE B HUX Teso. BriTaikuBatoias (apxumMe108a)
cuna. 3akoH Apxumena. [1naBanue ten. Bo3ayxomnnaBanue.
Jlemoncmpayuu.

o v kA~ wnN e

3aBUCUMOCTH JABJICHUS raza OT TEeMIEPATypPHI.

Ilepenaya naBieHUsI JKUIKOCTBIO U Ta30M.

Coo0maromuecs Cocy/ibl.

['mppasnuueckui npecc.

[IposiBieHune neicTBrsl aTMOC(EPHOTO JABICHUS.

3aBUCUMOCTh BBITAJIKMBAIONIEH CWJIBI OT OOBEMA TOTPYKEHHOW dYacTh Tena |
IUIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAIKMBAIOIIEH CUJIBI BECY BBITECHEHHOW KUJIKOCTH.

VYcinoBue IUIaBaHUSA TEJN: IUIABAHUE WM IIOTPYKEHHUE TEI B 3aBUCUMOCTH OT
COOTHOUIIEHHUS TIJIOTHOCTEU TeNa U KUIKOCTH.

Jlabopamopnwie pabomul u onvimol.

1.

HccnenoBanue 3aBUCUMOCTH Beca Tella B BOAE OT 00bEMA MOTPYKEHHOU B KUAKOCTD
4acTH TeJa.

OnpeneneHre BBITAJIKUBAIOUIEH CWIIBL, JEHCTBYIOLIEH HA TEJO, IOTPYKEHHOE B
KUIKOCTb.

[IpoBepka HE3aBUCHMOCTH BBITAIKMABAIOIIECH CHJIBI, JCHUCTBYIOIIEM HA TEIO B
KUJKOCTH, OT MaccChl TeJa.

OnepITHI, 1EMOHCTPUPYIOLIUE 3aBUCUMOCTD BBITAIKMBAIOIICH CUIIBI, JEHCTBYIOLIEH Ha
TEJO B XKUIAKOCTH, OT 00BEMA NOrPYKEHHOM B )KUAKOCTh YACTHU TE€Ja U OT IUIOTHOCTH
KUJIKOCTH.

KoncTpynpoBanne apeomeTpa WIM KOHCTPYMPOBAHUE JOJAKH W ONPEACIICHUE €€
rpy30H0ABEMHOCTH.

Pa3zpnesn S. PaGoTra 1 MOIIHOCTB. JHEPruUs.
Mexanuueckas padota. MOIIHOCTb.

Ip
pblyara.
KILJI 1ip

OCThIE MEXaHU3MBI: phlUar, OJIOK, HAKJIOHHAas TIUIOCKOCTh. [IpaBuiio paBHOBecCHUS
[Ipumenenue npaBuiia paBHOBECHS phluara K OJIOKY. «30JI0TO€ MPABUIIO» MEXaHUKH.
OCTBIX M€XaHU3MOB. [IpocThie MEXaHU3MBI B OBITY U TEXHHKE.

Mexannueckas sHeprus. Kunermueckas W noreHuuainbHas sHeprus. [IpesBparenue
OJIHOTO BMJIa MEXaHUYECKOM SJHEPTUU B IPYTOW. 3aKOH COXPAHEHHUs DHEPTUN B MEXAHUKE.
Jemoncmpayuu.

1.

[TIpumepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopnsie padbomuel u onvimol.

1.

2.
3.
4.

8 KUIA

Onpenenenue pabOThl CHJIBI TPEHUST TPU PABHOMEPHOM JIBIDKEHMHM Tella TI0
TOPU30HTAIBHOM ITOBEPXHOCTHU.

HccnenoBanue yciioBurd paBHOBECHUS pblUuara.

N3smepenune KIIJl HakIIOHHOM NIIIOCKOCTH.

N3yueHne 3aKkoHa COXpaHEHUSI MEXAHUYECKON SHEPTHUH.

CC



Pa3nea 6. TenyioBbIie IBJICHUA.

OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO--KUHETUUECKOM TEOPUU CTPOEHUS BelecTBa. Macca
U pasMepbl aroOMOB © MoOJEKyd. OMNbITbl, NOATBEPKAAIONIUE OCHOBHBIE IOJOXKECHUS
MOJIEKYJISIPHO-KUHETUYECKON TEOPHH.

Mopaenu TBEpIOTro, )KUIKOTO U ra3000pa3HOro COCTOSIHUM BeniecTBa. Kpucraminueckue u
amopdubie Tena. OObsICHEHUE CBOWCTB Ta30B, JKUJIKOCTEW M TBEPHABIX TeJI Ha OCHOBE
NOJIOKEHUN MOJIEKYJISIPHO--KUHETUYECKOM Teopur. CMauMBaHWE W KalWUISIPHBIE SIBJICHUS.
TeruioBoe paciiMpeHue u cxaTue.

Temneparypa. CBsi3b TeMIepaTypbl CO CKOPOCTbIO TEIUIOBOTO JBUKEHUS YACTHII.
Buyrpennsis sHeprusi. CnocoObl H3MEHEHHSI BHYTPEHHEW JSHEprum: TeIvlonepenadya u
coBepilieHre padboTel. Buabl Temionepeaaun: TeMIONPOBOAHOCTb, KOHBEKIUS, U3TyUCHUE.

KonuyecTBo TermnoTel. YaenbHas TEIUIOEMKOCTh BEHIECTBA. TeMI000OMEH M TEIUIOBOE
paBHOBecHEe. YpaBHEHHUE TeEIIoBoro OanaHca. [lnaBieHue u oTBepAEBaHUE KPUCTALIUMYECKUX
BEIIIECTB. YenbHas TemioTa IuiaBiieHus. [lapooOpa3zoBanue u koHaeHcamus. Mcmapenwe.
Kunenue. YnenpHas Termiora mapooOpa3oBaHUs. 3aBUCUMOCTh TEMIEPATypbl KHUIIEHHUS OT
aTMOC(EPHOro JIaBJICHUS.

BrnaxnocTts BO3ayXa.

DHeprus TOIIMBa. Y IeJIbHAs TEIJI0Ta CTOPAHUS.

[Ipunuuner pabotsl TemnoBbix aurareneit KIIJ[ TtemmoBoro nBurarens. TeruoBbie
JNBUTATEIN U 3alUTa OKPYKAKOMIENH CPEIBI.

3aKOH COXpAaHEHUS U MPEBPAILCHUS SHEPTUH B TEIUJIOBBIX MPOIECCAX.

Jlemoncmpayuu.

Habnronenue OpoyHOBCKOTO ABUKEHUSI.
Habmronenue nuddysumn.
Habmronenue sBIeHU CMauyMBaHKS M KalMIUIAPHBIX SBJICHUM.
Hab6nronenue TemioBoro pacumpeHus Ted.
N3MeHeHue naBiaeHus raza npu U3MEHEHUU 00bEMa U HAarpEeBaHWUU UIT OXJIAXKICHUH.
[TpaBuia u3aMepeHus: TeMIepaTyphl.
Bunbl Tenonepenaun.
OxJtaxkieHue Ipyu COBEPIIICHUH pabOTHI.
HarpeBanue npu coBepIiiieHUN padOThl BHEITHUMU CUJIAMHU.
. CpaBHEHHE TETUIOEMKOCTEN PA3JINYHBIX BELIIECTB.
. HaOmronenue KkumneHus.
. HaGnronenue noctosiHCTBa TeMIiepaTyphl MpH TJIaBJICHUH.
13. Mogenu TEIJIOBBIX ABUTaTEIICH.
Jlabopamopnvie pabomul u onvimol.
1. OnbITHI IO OOHAPYKEHUIO ACHUCTBUS CHJT MOJIEKYJIIPHOTO MPUTSHKCHUS.
2. OnbITHI 10 BBIPAIIMBAHUIO KPUCTAJLIOB IOBAPEHHOW COJIM WJIM caxapa.
3. OmnbITHI MO HAOIOACHUIO TETUIOBOTO PACIIMPEHUS TA30B, KUAKOCTEH 1 TBEPBIX TEN.
4. OmnpeneneHue TaBJICHUS BO3AyXa B OJTOHE MITIPHUIIA.
5. OnbIThl, JEMOHCTPUPYIOIIUME 3aBUCHMOCTh JABJICHHS BO3JyXa OT €ro oObéma Hu
HarpeBaHUs WK OXJIKICHHUS.
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6. IlpoBepka rUMOTE3bl JUMHEWHOW 3aBUCUMOCTU JUIMHBI CTOJIOMKA JKUJIKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TEMIIePaTYPhI.

7. HabGnroneHue m3mMeHEeHUs] BHYTPEHHEH SHEPruu Tejla B pe3ysbTaTe TEIUIoNepeaaduu U
pabOTHI BHEITHUX CHIL.

8. HccnenoBaHue siBJI€HUS TEINIOOOMEHA ITPU CMEIIMBAHUU XOJIOAHOM U TOpsiueii BOJIBI.
OnpeneneHyue KOJWYECTBA TEIUIOTHI, IOJYYEHHOI'O BOJOW IIPU TEIJI0OOMEHE C
HarpeTbiM METAJUTNYECKUM LIUIUHIPOM.

10. OnpeneneHne yaeabHON TEITOEMKOCTH BEIIECTBA.

11. MccnenoBanue npoiecca HCHapeHusl.

12. OnpenesieHne OTHOCUTEIBHOU BIAXKHOCTH BO3/TyXa.

13. Onpenenenue yaeabHOM TeTUIOTHI IJIaBJICHUS JIbJA.

Paznen 7. DjaekTpuyecKkue 1 MATHUTHbBIE SIBJICHUS.

Dnexktpuzanus Ten. J[Ba poaa SJIEKTPUUYECKUX 3apsAnoB. BzamMoaelcTBHE 3apsyKEHHBIX
ten. 3akoH KynoHa (3aBUCHMMOCTH CUJIBI B3aUMOJICUCTBUS 3aPSHKEHHBIX TEJ OT BEIMYUHBI
3apsIIOB M PACCTOSTHUSI MEXKTY TEJIaMu ).

DnekTpuueckoe mnosie. Hanpsyk€HHOCTh 2JIEKTpUYECKOro moJjid. [IpuHIun cyneprno3unuun
AIEKTPUYECKUX MoJiel (Ha KaYeCTBEHHOM YPOBHE).

Hocurenn snekTpudeckux 3apsiaoB. DJIEMEHTApHBIM JJIEKTpUYecKuil 3apan. CTpoeHue
aroMa. [IpoOBOAHUKY 1 TUAJICKTPUKU. 3aKOH COXPAHEHUSI JIEKTPUUECKOTO 3apsiaa.

DJIEKTPUYECKUM TOK. YCJOBHS CYIIECTBOBAHMUS JJIEKTPUYECKOTO TOKa. MCTOUYHUMKH
MMOCTOSTHHOTO TOKa. JIEHCTBHUS SJIEKTPUUECKOTO TOKa (TEIJIOBOE, XMMHUYECKOE, MarHUTHOE).
DIIEKTPUYECKHUM TOK B )KUIKOCTSAX U ra3ax.

Onektpuueckass nenb. Cumiia Toka. OnekTpuyeckoe HamnpspkeHue. CONpoTUBIICHHE
MPOBOJIHUKA. YJIEIbHOE CONPOTHUBJICHHE BelmecTBa. 3akoH Owma s yyacTKa LEeMnu.
[TocnemoBaTresnbHOE U MApAIUICIIBHOE COCAUHEHNUE TTPOBOITHUKOB.

Pabora 1 MOIITHOCTH AEKTpHUYECKOro Toka. 3akoH [[xoyns—JIeHma. DinekTprudeckue mnenu
Y TIOTPEOUTENH DJICKTPUIECKON dHEpruu B ObITY. KopoTkoe 3aMbIkaHUeE.

[TocTossHHBIE MarHuThl. B3auMoaelCTBHE NOCTOSIHHBIX MAarHMTOB. MarHuTHOE IIOJIE.
MarauTtHoe 1mosie 3eMJIM M €ro 3HadyeHue ISl Ku3HU Ha 3emiie. OnbIT OpcTena. MaruutHoe
T10JIE AJIEKTPUUECKOrO TOKA. [ [puMEeHEHNE 3JIEKTPOMAariuToB B TEXHUKE. [[eMCTBHE MAarHUTHOTO
MOJii Ha TMPOBOJHMK C TOKOM. OJIEKTPOABUraTENIb MOCTOSHHOTO ToKa. Mcmonb3oBaHue
AJIEKTPOJABUTATEINIEN B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitel  @apaness. SBieHue dnekTpoMarHuTHOM uHAYKUMU. [IpaBmino  Jlenua.
Onextporenepatop. CrnocoObl TMOMy4YEHUs DICKTPUUYECKON IHEPruu. ODJIEKTPOCTAHIUU Ha
BO300HOBIISIEMBIX HCTOUYHHUKAX YHEPTHH.

Jemoncmpayuu.

DIIeKTpU3aLUs Tell.

JIBa poJia 3NIEKTPUUECKUX 3apsA0B U B3AMMOJEHCTBUE 3aPSIKEHHBIX TEI.
Y CTpOUCTBO U IEUCTBUE JIEKTPOCKOMNA.

DIIeKTpOCTaTUYECKAs] UHAYKIHS.

3aKOH COXpAHEHUS JICKTPUUECKUX 3aPsAI0B.

[IpoBOAHUKY U JUATIEKTPUKH.
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

MoennpoBaHUe CUIIOBBIX JIMHUHM 3JIEKTPUUECKOTO MOJIS.

M cTOYHUKH ITOCTOSIHHOTO TOKA.

JIlencTBUS NMEKTPUUYECKOTO TOKA.

DIIEKTPUYECKUM TOK B 5KUIKOCTH.

["a30BbI1i pa3psia.

N3Mepenune cuiibl TOKa aMIEPMETPOM.

N3Mepenne 3JeKTpUueCcKOro Haps>KeHUs BOJIbTMETPOM.

Peocrar u marasuH COIpOTUBIIEHUN.

B3anMopaeiicTBHE TIOCTOSHHBIX MAarHUTOB.

MoennupoBaHre HEBO3MOXKHOCTH PA3ICIICHUS MTOJHOCOB MAarHUTa.
MoenupoBaHr€ MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.
OnbIT Opcrena.

MarauTHoOe noJjie Toka. DJICKTPOMArHHUT.

JleliCTBHE MAarHUTHOTO MOJI HAa TPOBOJHUK C TOKOM.
DJIEKTPOJBUTATEb MTOCTOSTHHOTO TOKA.

HccnenoBanue sBI€HUA 3JIEKTPOMAarHUTHOW UHIYKIIHUH.

Onbitel Dapajes.

3aBUCUMOCTH HAIPABJIEHUS MHIYKIIMOHHOTO TOKA OT YCIIOBHI €r0 BOSHUKHOBEHMUSI.
DIIEKTPOrE€HEPATOP MOCTOSIHHOTO TOKA.

Jlabopamopnuie pabomol u onvimol.

A A

10.
11.
12.

13.

14.

15.

16.

OnbIThl 10 HAOTIOACHUIO SJIEKTPU3ALUH TEI UHIYKIIUEH U TPU CONPUKOCHOBEHUH.
HccnenoBanue necTBUS 3JIEKTPUYECKOTO MO HA MPOBOJAHUKHU U IUDJIEKTPUKH.
CoOopka u npoBepka pabOThI ANEKTPUUECKON LIETTH MOCTOSIHHOTO TOKA.

N3mepenue u peryampoBaHie CHIIbI TOKA.

N3mepenne U peryaupoBaHue HANPSKEHUS.

HccenenoBanue 3aBUCUMOCTH CHJIBI TOKA, HIYIIETO Y€pe3 PE3UCTOP, OT COITPOTHUBIICHHUS
pe3ucTopa U HANpsKEHUs Ha PE3UCTOPE.

OnpITbl, JEMOHCTPUPYIOUIME  3aBUCUMOCTH  BJIEKTPUYECKOTO  COMPOTUBIICHUS
IPOBOJHUKA OT €T0 JUIMHBI, IUIOIIAIN [TONIEPEYHOTO CEYEHUS U MaTepHaIa.

IIpoBepka npaBuia CI0KEHUS HAIPSLDKEHU MPH MTOCIEN0BATEIbHOM COEIMHEHNN JIBYX
PE3UCTOPOB.

[IpoBepka mpaBuiIa sl CUIIBI TOKA MPU MapajvieIbHOM COEIUHEHUN PE3UCTOPOB.
Onpenenenue pabOThI AJIEKTPUUECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.

OnpeneneHre MOIHOCTH IEKTPUYECKOr0 TOKA, BBIJEISIEMOM HA PE3UCTOPE.
HccnegoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYLIETO YEpe3 JIAMIIOUKY, OT HANpPSKEHHUS
Ha HEW.

Omnpenenenune KII/I HarpeBaTens.

WccnegoBanre MarHUTHOTO B3aUMOICMCTBUSI TOCTOSIHHBIX MarHUTOB.

W3yyeHne MarHMTHOTO TMOJSI IMOCTOSIHHBIX MAarHUTOB MPU HUX OOBEIWHEHUH U
pazzieneHun.

HccnenoBanue nercTBUs JIIEKTPUUECKOIO TOKA HA MArHUTHYIO CTPEJIKY.



17. ONBITBI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTD CUJIbI B3AUMOJCHCTBUS KAaTyIIKU C TOKOM U
Mar"HuTa OT CUJIbI TOKA U HAaIPABJICHUS TOKA B KaTYIIKE.

18. MI3yueHue AeCTBUS MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

19. KoHcTpynpoBaHnue 1 uzydeHue paboThl JIEKTPOIBUTATEIIS.

20. M3mepenue KIIJI anekTpoaBuratesibHOW yCTaHOBKH.

21. ONBITEL IO MCCIIEIOBAHUIO SIBJIICHUS JJIEKTPOMAarHUTHOW WHAYKIMH: HCCIIEIOBAHME

M3MECHEHUM 3HAUCHUS U HAIPABJICHHUs] MHIYKIIMOHHOTO TOKA.
9 KJIACC

Pa3ngea 8. Mexannueckue siBJICHHUS.

Mexannueckoe ABWKeHHE. MatepuanbHasd Touka. Cucrema orcué€ra. OTHOCUTENBHOCTh
MEXaHMYECKOTO JBWXKEHHUA. PaBHOMepHOE npsAMONMHENHOE JBWKEHME. HepaBHOMepHOE
NpsSIMOJIMHEHOE JABWXKeHHe. CpellHsii U MTHOBEHHAs CKOPOCThb Tejla MpU HEPaBHOMEPHOM
JIBUKEHUM.

Yckopenne. PapHoyckopeHHOE TIpsIMOJIMHEHOE iBIkeHrne. CBoOoHOE nageHue. OnbIThI
lanunes.

PaBHOMepHOE NBHKEHHE TIO OKpY>KHOCTH. Ilepmon m yvacrota oOpamenus. JInneliHas u
YTJIOBAsi CKOPOCTH. LIeHTpoCcTpeMUTENBPHOE YCKOPEHUE.

ITepsoiit 3akoH Herorona. Bropoit 3akoH Herotona. Tperui 3akoH Herorona. Ilpunnun
CyHEPIIO3ULIUN CUJL.

Cuna ympyroctu. 3akoH ['yka. Cuna TpeHus: CUJla TPEHUS CKOJIbXKEHUS, CUJIa TPEHUSA
MOKOSI, APYTHUE BUJIBI TPEHHUS.

Cuna TsDKECTM M 3aKOH BCEMHPHOTO TITOTEHHUS. Y CKOpeHHE CBOOOJHOTO TajeHUS.
JBmwxenne mmaHer BOkpyr Connua. IlepBas kocMuueckas ckopocTh. HeBecoMocTh
[IEpErpy3KH.

PaBHOBecue maTepuanbHON TOUKU. AOCOMIOTHO TBEPI0E Teno. PaBHOBecHe TBEPOTO Tea
C 3aKpEIUIEHHOM OChIO BpaiieHus. MomeHT cuibl. LleHTp TskecTw.

Nmvnynec Ttena. M3menenune umimynbca. Mmynbe cuibl. 3aKOH COXPAaHEHUS MMITYJIbCA.
PeakTuBHOE NBUXKEHUE.

Mexannueckas paboTa U MOIIHOCTh. PabGota cui Tskectu, ynpyroctd, Tpenus. CBsizb
sHepruu u padothl. [loTeHnManbHass 3HEPrusi Teja, MOJHATOIO HAJl MOBEPXHOCTHIO 3E€MIIH.
IloreHumanbHass »Heprus cxatol npyxuHbl. KunHerndeckas odHeprusa. Teopema o
KMHETUYECKOUN SHEPTruU. 3aKOH COXPaHEHUsI MEXAHUYECKON SHEPTUH.

Jemoncmpayuu.

1. HabmroneHue MexaHUYeCKOTo ABUKEHHMS Tela OTHOCUTENIBHO Pa3HBIX TEJ OTCUETA.

2. CpaBHEHHME NMYTE€W W TPACKTOPUN JIBUIKECHUS OJHOIO M TOTO K€ TeJla OTHOCUTEIBHO
pa3HBIX TEJI OTCUYETA.

N3mepenne CKOpOCTH U YCKOPEHUS IPSIMOJIMHENHOTO IBUKECHUSL.

HccnenoBanue nmpu3HakoB PABHOYCKOPEHHOT'O JBUXKEHUS.

HaOmnronenue aBuKeHUsI Tejia Mo OKPY>KHOCTH.

HaOmronenne MexaHMUECKUX SBICHUHN, MPOUCXOSIINX B cucTeMe oTcuETa « Tenexkar
pHu €€ paBHOMEPHOM M YCKOPEHHOM JIBHIKCHHH OTHOCHUTENIHO KaOuHeTa (PU3UKH.
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10.
11.
12.
13.
14.
15.
16.

3aBUCUMOCTb YCKOPEHMS TeJIa OT MAacChl Teja U IEUCTBYIOIIEH Ha HETO CUJIBI.
HabutoieHue paBeHcTBa CUIT ITPU B3aUMOJICHCTBUY TEIL.

M3menenue Beca Tena npyu yCKOPEHHOM JIBHYKEHUU.

Ileperaua uMmIynbsca npy B3anMOJECUCTBUU TEN.

[IpeoOpa3zoBaHus S3HEPTUU NPU B3aUMOACHCTBUU TEN.

CoxpaHeHHe UMITyJIbCa IIPU HEYIIPYTOM B3aUMOJICHCTBHUH.

CoxpaHeHHe UMITyJIbCa IPU a0COTIOTHO YIPYTOM B3aUMOJAECHCTBUU.

Habmoienue peakTUBHOTO ABM)KECHUS.

CoxpaHeHHe MEXaHUYECKOM SHEPTrUU IPU CBOOOAHOM IaICHUU.

CoxpaHeHHe MEXaHUYECKOM PHEPTUU NIPU JIBHXKEHHUH TeJla O JEHCTBUEM MPYKUHBI.

Jlabopamopnsie pabomol u onvimol.

1.

10.

11.

KoncTpynpoBanue Tpakra M pa3roHa W JajJbHEWIIET0 PAaBHOMEPHOIO IBHUKECHHS
HIapUKa WIH TEJIEKKU.

OmnpeneneHne cpeaHEl CKOPOCTU CKOJBXEHUs OpycKa WIM JIBM)KEHHS IIapuKa IO
HAKJIOHHOM IIJIOCKOCTH.

OnpeneneHne yCKOpEeHMsI Tejla IIPU PAaBHOYCKOPEHHOM [JBHKEHHH 110 HAKJIOHHOMW
IUIOCKOCTH.

HccnegoBanue 3aBUCUMOCTH IyTH OT BPEMEHH MPU PABHOYCKOPEHHOM JIBMKEHUH 0€3
HAYJILHOU CKOPOCTH.

[IpoBepka ruMoOTE3bl: €CIM TPU PABHOYCKOPEHHOM JIBKEHUM O€3 HaydaJbHOU
CKOPOCTH IIyTHM OTHOCATCS Kak pPsJ HEUYETHBIX YHCEN, TO COOTBETCTBYIOIIHE
MIPOMEKYTKHA BPEMEHH OJMHAKOBBI.

HccnegoBanne 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHUS OT CHJIbl HOPMaJIbHOIO
JaBJICHUSI.

Omnpenenenre kodPuIeHTa TPEHUS CKOIBKEHUS.

Omnpenenenne KECTKOCTU IPYKUHBI.

Onpenenenne pabOThl CHJIBI TPEHUS TPU PABHOMEPHOM JIBIDKEHMHM Tella IO
TOPU30HTAIBHON NOBEPXHOCTH.

Omnpenenenue paboOThl CUJIBI YNPYrOCTH NPU MOABEME TIpy3a C HUCIHOIb30BAHUEM
HETOJBUKHOTO U MOJIBUXKHOTO OJIOKOB.

N3yuyeHune 3aK0HAa COXPaHEHUs SHEPTHH.

Pasznen 9. Mexanuveckue Koj1e0aHus U BOJIHBI.

KonebarenbHoe amxeHue. OCHOBHbIE XapaKTEPUCTUKU KOJEOAHW: Mepuoj, 4acTorta,
aMIumMTyaa. MaremaTuyecKknii W TNPYXUHHBIM MadATHUKU. lIpeBpamienue sHeprum mnpu
KOJIeOaTeIbHOM JIBUKCHUH.

3aryxatouue kKojebanusi. BolHyxeHHble Konebanus. Pesonanc. MexaHnuuyeckue BOJIHBI.
CgoiicTBa MmexaHudeckux BoJiH. [Ipo0sibHBIE U TIOTIEpEUHbIC BOJHBI. J[JIMHA BOJTHBI M CKOPOCTh
€€ pacrpocTpaHeHuss. MexaHn4YeCKHUE BOJIHBI B TBEPIAOM TEJE, CEUCMUYECKUE BOJIHBI.

3ByK. ['poMKOCTh 3ByKa 1 BeicOTa TOHA. OTpakeHue 3Byka. MH(Dpa3Byk U yabTpa3ByK.

Jemoncmpayuu.

1.
2.

Habmtronenue konebanuii Tea moa 1eMCTBUEM CHIIBI TSXKECTH U CHIIBI YIIPYTOCTH.
Ha6nronenue xonebanuii rpy3a Ha HUTU U HA TIPYKUHE.



3. HaOmronenue BbIHYXJIEHHBIX KOJIEOaHUM U pe30HaHCA.
4. PacnpocTpaHeHue npoJ0JIbHBIX U MONEPEUHbIX BOJH (Ha MOJENH).
5. HaOmroneHnue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
6. AKyCTHYECKUU PE30HAHC.
Jlabopamopnwie pabomuel u onvimol.
1. OmpezeneHre 4YaCTOTHI M Miepruojia KoieOaHu MaTeMaTUYECKOr0 MasiTHUKA.
2. Ormpepenenuie 4acTOThl U IEPHOJIa KOJIeOaHU MPYKMHHOTO MasiTHUKA.
3. HccnenoBanue 3aBHCHUMOCTH TepHoja KoieOaHUM IMOABEIIEHHOTO K HHUTHU Tpy3a OT
JUTUHBI HUTH.
4. WccnenoBaHue 3aBUCUMOCTH NEpUOAA KOJIEOAHUN MPYKUHHOTO MAsTHHKA OT MAacCChl
rpysa.
5. IIpoBepka HE3aBUCHMOCTH TEpHOJia KoJeOaHWil Tpy3a, MOABEHIEHHOTO K HHUTH, OT
Macchl Ipy3a.
6. OnbITBl, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTh Iepuoja KOJeOaHUW MPYKUHHOTO
MasgTHUKA OT MacChl rpy3a U )KECTKOCTH MPYKUHBI.
7. V3Mepenue yckopeHusi CBOOOHOIO MaICHUS.
Pasznes 10. D1eKTpOMArHUTHOE 1MOJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.
DIJIEKTPOMArHUTHOE TOJIe. DJIEKTPOMArHUTHBIE BOJHBI. (CBOMCTBA 3JIEKTPOMArHUTHBIX
BonH. Illkama »3neKTpoMarHUTHBIX BOJH. Mcmofib30BaHUE JJIEKTPOMArHUTHBIX BOJH IS
COTOBOM CBSA3HU.
DneKTpoMarHuTHas npupoaa ceera. CkopocTh cBeTa. BoTHOBBIE CBOKCTBA CBETA.
Jemoncmpayuu.
1. CBoONCTBa 3JIEKTPOMAarHUTHBIX BOJIH.
2. BonHOBBIE CBOMCTBA CBETA.
Jlabopamopnwie pabomel u onvimol.
1. M3yyeHue CBONCTB AJIEKTPOMATHUTHBIX BOJH C MIOMOIIBI0 MOOMIIBHOTO Tele(oHa.
Paszpnes 11. CBeroBbIe ABJICHUS.
JIlyueBass momenb cBera. McTtounuku cBera. lIpsMosiMHENHHOE pacnpOCTpaHEHHE CBETA.
3atmenus Connna u JIynel. Otpaxenue cBeta. [1nockoe 3epkano. 3akOH OTpaKeHUs CBETA.
[Ipenomnenue cBera. 3aKoH npesnomMieHus ceeta. [lolHOe BHyTpeHHEE OTPaKEHHUE CBETA.
Hcnonp30BaHre MOJTHOTO BHYTPEHHETO OTPAKEHHS B ONTUYECKUX CBETOBOAAX.
JIunza. Xon nydeil B nmH3e. OnTtuyeckas cucrteMa ¢oToarmnapara, MHUKpPOCKONa U
Teneckona. ['ma3 kak onTudeckasi cuctemMa. ban3opykocTs U JanbHO30PKOCTb.
Paznoxenue Oemoro cBera B crektp. OmnbiTel HproTona. CrokeHHE CHEKTPaTbHBIX
uBeToB. Jlucnepcus ceera.
Jemoncmpayuu.
[IpssmonuHeEHOE pacipOCTPaHEHUE CBETA.
OtpaxeHue cBeTa.
[Tomy4yenue n300pakeHNi B MIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[Ipenomiienue cpera.
ONTHYECKUNA CBETOBO/.
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7. X0/ JIy4€H B paCCEUBAIOIIEH JIMH3E.

8. IlomyueHue n300paskeHUid ¢ MOMOILBIO JIUH3.

9. Ilpunuun neictBus Goroanmnapara, MUKPOCKOIIA U TEIECKOMA.

10. Monens riasa.

11. Paznosxenue 6enoro cBera B CIEKTP.

12. [lomy4yenue 6em0ro cBeTa MpH CI0KEHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopnwie pabomul u onvimol.

1. HccnenoBaHue 3aBUCHMOCTH yTila OTPaXEHUSI CBETOBOIO JIy4a OT yIJia MaIeHHUs.

2. W3ydeHue xapakTepUCTUK M300paKeHUs IpeIMeTa B INTIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCUMOCTH yria MPEJIOMIIEHHs CBETOBOTO Jiy4a OT yIJIa NaJeHus Ha
TPaHULE «BO3YX—CTEKIION.

[Tony4yenue n300pakeHUi ¢ TOMOIIBIO COOUPAIOIICH JIMH3BI.

Onpenenenne (OKYCHOTO paCCTOSHUS U ONTUYECKOM CHIIBI COOMPAIOLIEH JIMH3BI.
OnbITHI IO Pa3JIOKEHUIO OENIOr0 CBETA B CIIEKTP.

OnbITHl MO BOCHPHUATHIO IIBETa MPEIMETOB IMPU WX HAOJIOJACHUHM 4Yepe3 IIBETOBBIC
GUABTPHIL.

Pa3nen 12. KBanTOoBbBI€ SIBJICHHUS.

OmneiTel Pezepdopaa u miianerapHas mojens aroMa. Moaens aroma bopa. Mcnyckanue u

N o v e

IOIJIONIEHNE cBeTa aTOMOM. KBaHThI. JInHEYaThIe CIIEKTPHI.

PaI[I/IOElKTHBHOCTI). AJ'II)(I)a-, Oera- ramMmma-us3iIydCHUA. CTpOGHI/Ie dTOMHOT'O sapa.

Hyknonnas moxens atomHoro szapa. M3oromel. PaanoakTtuBHbBIE mnpeBpamenus. Ilepuon
NOJIypaciaga aTOMHBIX sIIEP.

AnepHbie peakiu. 3aKOHbI COXPAHEHHUsI 3apsiIOBOTO U MacCOBOTO YHCEI. DHEPIus CBS3U

aToMHBIX siep. CBsi3b Macchl M 3Hepruu. Peakiuu cuHTe3a W jaeneHus sjaep. McrouHuku
sHeprun ComnHua U 3BE3/.

SnepHas sHepreTuka. JlelcTBrs paAMOAKTUBHBIX U31yYCHUN HA )KUBBIE OPTraHU3MBI.

Hemoncmpauuu.

1. CHekTpbl U3JIYyYEHUS U TOTJIOMICHHUS.

2. CrHexTpsl pa3IMYHbIX Ta30B.

3. Conextp Bogopoza.

4. Habmonenue TpekoB B kamepe BuibcoHa.

5. Pabora cuéTurka HOHU3UPYIOLIUX U3TYyYEHUN.

6. Perucrtpanus uziaydeHus IpUPOTHBIX MUHEPATIOB U MPOTYKTOB.

Jlabopamopnwie pabomuel u onvimol.

1. HalnrogeHue CIUIONIHBIX U JIMHEWYATHIX CIIEKTPOB U3ITyUCHHUSI.

2. HccnenoBanue TPEKOB: HM3MEPEHHUE HDHEPTrUM YACTHUIBI MO TOPMO3HOMY MyTHU (IO
doTorpadusim).

3. H3Mmepenue painoakTUBHOTO (OHA.

IHoBTOpUTEIBLHO-00001AIOIINI MOYJIb.

[ToBTOpUTENHEHO--0000MIAIONMMK  MOIYJIb TMpEeAHa3HAYeH JJIs CUCTEMATHU3allud |

0000I1IeHHsI TPEIMETHOTO COJAEpP)KaHUS M OMbITa JEATEIBHOCTH, NPUOOPETEHHOTO MpHU



M3yYEeHUU BCEro Kypca (U3MKH, a TaKXkKe ISl MOATOTOBKH K OCHOBHOMY T'OCYAapCTBEHHOMY
AK3aMEeHY 10 (pu3uKe st 00yJarouXcs, BHIOPABIIMX ATOT YUECOHBIN MpeIMET.

[Ipy wW3yYyeHWUW [JaHHOTO MOJIYJS PEATM3YIOTCSI W CHUCTEMATH3UPYIOTCS  BHIBI
NESTETPHOCTH, HAa OCHOBE KOTOPHIX OOECIeYMBaeTCS JOCTHIKEHUE TMPEAMETHBIX U
METaIpEeAMETHBIX TUIAHUPYEMBIX PE3yJIbTAaTOB 00ydeHUs, (OPMHUPYETCS €CTECTBEHHOHAYYHAs
I'PaMOTHOCTh: OCBOCHHE HAYYHBIX METOJOB HCCIICJIOBAHUS SIBJICHHUA TPUPOJBI M TEXHUKH,
OBJIAJICHUEC YMEHHUSMH OOBSCHATh (DU3MUECKHE SIBICHUS, MPHUMEHSSI TOJy4YCHHBIC 3HAHUS,
pemaTh 3a7a4u, B TOM YHCJIe KAaUeCTBCHHBIC U DKCIIEPUMEHTAIbHBIC.

[IpruHUIMNIMATBEHO NESTETBHOCTHBIN XapaKTep TAHHOTO pa3jielia peannusyercs 3a CUET TOro,
YTO 00YyYaIONmnecs BBITIOHSIOT 33JIaHUs, B KOTOPBIX MM TIPE/IaracTcs:

Ha OCHOBE TIOJYYEHHBIX 3HAHUH paclio3HaBATh U HAYYHO OOBACHATH GUZNUCCKUE SBICHHUS
B OKpY>KaroIIel PUpoJIe ¥ TIOBCCTHEBHOM KU3HU;

HCITOJIB30BaTh HAYYHBIC METOJBI MCCIICIOBAHUS (PU3NUECKHUX SBJICHHUA, B TOM YHCIIC JIJIS
MIPOBEPKH TUITOTE3 U MOTYICHUS TEOPETUICCKUX BHIBOJIOB;

OOBSACHATh HAy4YHBIE OCHOBBI HAmOOJIe€ BAXKHBIX JOCTHUKEHUUA COBPEMEHHBIX TEXHOJIOTH,
HarpuMep, MPAKTHUYECKOTO HCIOJIb30BaHUS PA3JIMYHBIX HCTOYHUKOB SHEPIMM Ha OCHOBE
3aKOHA MPEBPAIEHUS U COXPAaHEHUS BCEX U3BECTHBIX BUIOB SHEPTHH.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®PU3UKE HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

N3yyenue Qu3MKM Ha YpPOBHE OCHOBHOTO 00IIero o0Opa3oBaHMs HaIpaBiICHO Ha

AOCTUKCHUC JIMYHOCTHBIX, MCTAIIPCAMCTHBIX U IMPCAMCTHBIX O6pa30BaTeJ'IBHBIX PE3YyJIbTATOB.

B pe3ynbrate uszyueHuss (UMK HA YpPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs Y

oOyuaromerocst OyayT chopMUPOBaHbI CIEAYIONINE JIUYHOCTHBIE PE3YIbTAThl B YACTH:

1) naTpUOTHYECKOT0 BOCIIMTAHMS:

— TMNpOSABJICHUE HHTEpeca K MCTOPUM M COBPEMEHHOMY COCTOSIHUIO POCCHMCKOU
duznyecKoil HayKu;

— IIEHHOCTHOE OTHOIIIEHUE K JIOCTHYKEHUSM POCCUNCKUX YUEHBIX--(U3UKOB,;

2) rpasKIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

— TOTOBHOCTh K AaKTMBHOMY YYacTHIO B OOCYXJICHHH OOIIECTBEHHO 3HAYUMBIX H
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTIOCTUKEHUN (PUUKY;

— OCO3HAHUE BAKHOCTU MOPAJIbHO--3TUYECKUX MPUHIIUIIOB B JEATEIHOCTU YUEHOTO;

3) 3cTeTHYeCKOro BOCTIMTAHMS:

— BOCTIPUSITHE ICTETUYECKUX KaueCTB (PU3MUECKON HAyKU: €€ rapMOHUYHOTO MMOCTPOCHUS,
CTPOrOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

— OCO3HAHUE IEHHOCTH (PM3MYECKOM HAYKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MUpA,
OCHOBBI Pa3BUTHS TEXHOJIOTHH, BaXKHEUILIEW COCTABISAIONIEH KYJIbTYpPHI;

— pa3BUTHE HAYYHOU JTI0003HATEILHOCTH, UHTEPECA K UCCIIEA0BATENBCKON e TEIbHOCTH;
5) gopmupoBaHusi KyJbTYPbI 310POBbSI M IMOIIUOHAIBHOT0 0JIATONIOTyYHS:

— OCO3HAHUE IEHHOCTH 0€30MacHOro oOpasza >KM3HW B COBPEMEHHOM TEXHOJIOTHYECKOM
MHUpE, BAXHOCTH TMPaBWJI OE€30MaCHOTO TMOBEJEHUS Ha TPAHCIOPTE, Ha J0porax, ¢
AIEKTPUYECKUM U TETUIOBBIM 000PYI0OBAaHUEM B JJOMAIIIHUX YCIOBUSAX;

— c(opMUPOBAHHOCTH HABbIKA peieKCHH, TPU3HAHKE CBOETO MIpaBa Ha OMIMOKY M TAaKOTO
e MpaBa y APyroro 4ei0BeKa;

6) Tpy10BOI0 BOCTIMTAHMS:

— aKTHUBHOE y4YacTHE B PEUICHUM MPAKTUUECKUX 3a/1au (B paMKax ceMbH, 00pa30oBaTeIbHON
OpraHu3alid, TOpojJia, Kpas) TEXHOJOTMYECKOM M COLUMAIbHOM HamNpaBICHHOCTH,
TPEOYIOIIUX B TOM YHCIIE U (PU3HUUICCKUX 3HAHUM;

— UHTEPEC K MPAKTUUECKOMY U3YYEHUIO TPOQeCcCrii, CBI3aHHBIX C (PUBUKOIA;

7) IKOJIOTHYEeCKOTr0 BOCIIMTAHUSA:

— OpHUEHTaIus Ha TpUMEHEHUE (PU3WYECKUX 3HAHUW U1 pelIeHus 3aaad B 00sacTu
OKpY’KalolEel Cpe/ibl, IUNIAHUPOBAHUS MOCTYIKOB U OLEHKU MX BO3MOXXHBIX MOCIEICTBUI
JUISL OKPYIKAKOLLEH CPEbl;

— OCO3HAHUE TJI00ATLHOTO XapaKTepa SKOJOTUIECKUX TTPOOIIEM U IMyTeH UX perieHus;

8) ajanTanuu K U3MEHAIIUMCH YCIOBUAM COIHAJIbHON U MPUPOIHOM CPeAbI:

— MOTpeOHOCTh BO B3aUMOJEHCTBUM TIPU BBINOJHEHUU MCCIICAOBAaHUN U TPOEKTOB
(bu3uYECKON HAMPABICHHOCTH, OTKPBITOCTD OMBITY W 3HAHUSM JPYTHUX;

— MOBBILIEHUE YPOBHS CBOCH KOMIIETEHTHOCTH Y€pe3 MPAKTUUECKYIO JEATEIbHOCTD;



— MOTPeOHOCTh B (JOPMUPOBAHUU HOBBIX 3HAHUHM, B TOM uucie (OPMYyIUPOBATH UIEH,
MOHSITHSL, TUIIOTE3bI O GU3NYECKUX 0OBEKTAX U SIBICHUSAX;

— OCO3HaHUE Ae(PUIUTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH B 001acTH (QU3KKH;

— IUTAaHUPOBAHKE CBOETO PAa3BUTHSI B MPUOOPETEHNUN HOBBIX (PHU3UUECKUX 3HAHUH;

— CTpEeMJICHHE aHaJM3UpOBaTh M BBIBIATH B3aMMOCBSI3M MPUPOJIBI, OOIIECTBA U
HKOHOMHKH, B TOM YHCJIE€ C UCTIOIb30BaHUEM (PU3HMUECKUX 3HAHUM;

— OIICHKa CBOMX JCUCTBUU C y4€TOM BIMSHHUS HA OKPYKAIOIIYIO CPEIy, BO3MOMKHBIX
IJI00aJIbHBIX MOCIEACTBUM.

METAIIPEJMETHBIE PE3YJIBTATbBI

B pe3ynbrare ocBOeHUs! MporpaMMbl Mo (PU3UKE HA YPOBHE OCHOBHOTO OOIIEro 0Opa3zoBaHus

y oOyuaromierocsi 0yayT copMupoBaHbl MeTanmpeAMeTHbIE Pe3yJbTaThl, BKIIOYAIOIINE
NO3HABATEJIbHBIE YHUBEPCAJIbHbIE YUEOHbIE IEHCTBUS, KOMMYHUKATUBHbIE YHHUBEPCAIbHbBIE
y4eOHbIE IEUCTBUS, PETYIATUBHbBIE YHUBEPCAIbHbIE YUeOHbIE 1EUCTBUS.

Ilo3HaBaTe/IbHBbIC YHHBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA
Bba3oBble JJornueckue aeiicTBUsA:

BBISIBJISITH U XapaKTePU30BaTh CYIIECTBEHHBIE MMPU3HAKH OOBEKTOB (SIBICHMIA);
yCTaHABIMBATh CYLIECTBEHHBIM MPHU3HAK KiIacCU(UKALMKU, OCHOBAaHUS JUIsl 00OOIIEHUS U
CpPaBHEHMS,

BBISIBJISITH 3aKOHOMEPHOCTH W TPOTHBOPEYHS B paccMaTpuBaeMbIX (DakTax, MAaHHBIX U
HAOIOICHUSIX, OTHOCSIINXCS K (PU3UMUECKUM SIBICHUSIM;

BBISIBJISITH MTPUYMHHO--CJICICTBEHHBIE CBS3M TPH HW3YYCHHH (GU3MYECKUX SBICHUN W
IPOLECCOB, JielaTh BBIBOABI C HCIOJIb30BAHUEM JIEAYKTUBHBIX UM HWHAYKTHBHBIX
YMO3aKJIIOU€HUH, BBIJIBUTATh TUIIOTE3bI O B3aUMOCBS3AX (PU3NUECKUX BEITUUNH;
CaMOCTOSITEJIbHO BBIOMpATh CHOCOO penieHus yueOHou (u3mveckoil 3aaauu (CpaBHEHUE
HECKOJIbKMX BapHMaHTOB pEIIeHHUs, BBIOOp Hamboiee MOAXOAAIIETO C  Y4ETOM
CaMOCTOSITENIbHO BBIJICJIEHHBIX KPUTEPUEB).

Ba3oBbIe ucciieaoBaTe/LCKHeE 1eCTBUSA:

MCITOJIB30BATh BOIPOCHI KaK HCCIIENOBATENbCKUI HHCTPYMEHT ITO3HAHMS;

IPOBOJUTH MO CaMOCTOSITEIbBHO COCTABJICHHOMY IUJIaHY OIBIT, HECIOXHBIA (U3HMUECKUI
AKCIEPUMEHT, HEOOJIbIIOE HUCCIEAOBAaHUE (PUBHUECKOTO SIBJICHMUS;

OLICHMBATh HAa NPUMEHUMOCTb U JIOCTOBEPHOCTh HH(OPMALMIO, IMOJYYCHHYIO B XOJ€
VICCJIEIOBAHMSI MJI SKCIIEPUMEHTA;

CaMOCTOSITEJIbHO (pOPMYJIMPOBATh OOOOIIEHHSI U BBIBOABI MO PE3YJbTaTaM MPOBEAEHHOTO
HaAOJIOICHMS, OTIBITA, UCCIEIOBAHUS;

POTHO3MPOBATh BO3MOXKHOE JalibHEWIee pa3BUTHE (U3MUECKUX MPOIECCOB, a TaKKe
BBIIBUTATh MPEANOI0KEHUS 00 UX Pa3BUTHHU B HOBBIX YCIOBUSX U KOHTEKCTaX.

Pabora ¢ nundopmanueii:

OPUMEHATh PA3TUYHbIE METOAbl, MHCTPYMEHThl W 3alpochl NpH TOUCKE U OTOOpe
uH(OpMAIUU WIH JAHHBIX ¢ Y4ETOM MPETIOKEHHON yueOHOUM Ppu3nyeckom 3a1auu;



aHAJIM3UPOBaTh, CHUCTEMATH3UPOBATh W HMHTEPIPETUPOBATH HWH(GOPMAILIMIO Pa3THUHBIX
BUJIOB U ()OPM TIPECTABICHHUS;
CaMOCTOSITENIbHO BBIOMpPATh ONTUMAIBHYIO (QopMy TpeacTaBieHuss WHGOpPMAMK U
WUTIOCTPUPOBATh pelacMble 3aJadqd  HECIOKHBIMH CXEMaMH, JuarpaMMaMH, WHOU
rpaduKoi U X KOMOMHAITASMH.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJIbHbIE YUeOHbIe 1eCTBUS:

B X0JIe 00CYXJIeHHsI yIeOHOTO MaTepHuaia, pe3yJbTaToB J1abopaTOPHBIX PabOT U MPOCKTOB
3aJ1aBaTh BOIPOCHI IO CYIIECTBY 00CYK1aeMON TEMbI M BRICKA3bIBATh WJICH, HAIICIICHHBIC Ha
pelieHne 3aa4M 1 Mo IJIepKaHrue 0J1aroenaTeIbHOCTH OOIIEHNS;

COIIOCTABJISATh CBOM CYXKJICHHS C CYXKICHUAMH APYTUX YUACTHUKOB JIHaJiora, OOHAPYKUBATh
pas3u4mue U CXOACTBO MO3ULIUN;

BBIPAKATh CBOIO TOYKY 3PEHUS B YCTHBIX U TUCHMEHHBIX TEKCTaX;

yOJUYHO TIPEICTABIIATh PE3YJIbTATHI BHITOTHEHHOTO (DU3UYECKOTO OMbITa (IKCIIEPUMEHTA,
HCCIIeIOBAHUSI, POEKTA);

MIOHUMATh M HCIIOJB30BaTh MPEUMYIIECTBAa KOMAHJAHOM M WHIWBHAYaJbHOW pabOThI MpH
pelIeHuN KOHKPETHOU PU3nyecKoi mpoOiIembl;

NPUHUMATh I1IEJTM  COBMECTHOM JCATEIBHOCTH, OpPTraHW30BBIBATH JCUCTBUS 10 €€
JOCTHKEHHUIO: PpaCIpeNieNaTh POJIM, OOCYXJaTh MPOLECChl M PE3YyJIbTaThl COBMECTHOM
paboThl, 0000111aTh MHEHUS HECKOIBKHX JIFOJICH;

BBITIOJTHATH CBOKO YacTh pabOThHI, JOCTUras KadeCTBEHHOrO pe3yJibTaTa IO CBOEMY
HaIPaBJICHUIO U KOOPIUHUPYS CBOU JEHCTBUS C IPYTUMHU WICHAMHA KOMAaH]IbI;

OIICHMBATh KAaueCTBO CBOETO BKJaJa B OOMNIMI MPOAYKT MO KPHUTEPHUSM, CAMOCTOSITCIIEHO
chopMyIMPOBaHHBIM YUYaCTHUKAMH B3aUMOJICHCTBHS.

PeryasitTuBHbIC YHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBUS

Camoopranusamnus:

BBISIBJISITH MPOOJIEMBI B KM3HEHHBIX M YUYEOHBIX CHUTYaIUAX, TPEOYIOMIMUX JJIsl PEIICHUs
(bu3MYEeCKUX 3HAHU;

OPUEHTHUPOBATHCA B PAJIMUHBIX TMOJXOJAX TMPUHATHS pelmieHud (MHIUBUIYaIbHOE,
MPUHSATUE PEILICHUS B TPYIITe, IPUHITHE PEIICHUN TPYIIION );

CaMOCTOSITENIbHO COCTABJIATH aJITOPUTM pemieHus (QU3MYecKoW 3agaud WM TUIaHa
UCCIICIOBAaHUSI C Y4ETOM WMEIOIIUXCS PECYypcOB H  COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATH MpejaraeéMbie BApUAHTHI PEIICHU;

JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTpOJIL, AMOIMOHAJIbHbIN HHTEJLJIEKT:

JaBaTh aJIEKBaTHYIO OIICHKY CUTYallld U TpeJyiaraTh MjiaH e€ N3MCHEHNUS,

OOBSACHATh TPUYUHBI JOCTHXKCHHS (HEJOCTHKCHHsI) PEe3yIbTaTOB ACSITENLHOCTH, AaBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTHUBBI B JIEATEIBHOCTh (B TOM 4YHCIJIE€ B XOJ BBINOJHEHHS (DU3HUECKOTO
UCCIJIEIOBaHMSI WM MPOEKTa) HA OCHOBE HOBBIX OOCTOSITENILCTB, U3MEHHUBIIUXCS CUTYAlIHH,
YCTaHOBJICHHBIX OMIMOOK, BOSHUKIINX TPYAHOCTEH;

OIICHWBATh COOTBETCTBUE PE3yJIbTaTa eI U YCIOBUSM;



e CTaBUTh ce0s Ha MECTO JIPYroro YeJIOBEKa B XOJI€ CIIOpa WM JUCKYCCUHM HAa HAyYHYIO TEMY,
IIOHUMATh MOTUBBI, HAMEPEHHUS U JIOTUKY APYIrOro;

e TpHU3HABaTh CBOE MPABO Ha OIMIMOKY MPHU PEIICHUH PU3NIECKUX 3a/1a4 WM B YTBEPKACHUSIX
Ha Hay4YHBIE TEMBI U TAKOE K€E IIPaBO APYroro.

INPEAMETHBIE PE3YJIBTATDBI

K xonily oOyueHuss B 7 KJjacce MpeAMETHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JOJIKHBI
oTpakaTtb CHOPMHUPOBAHHOCTH Yy O0YUAIOIINXCSI YMEHUM:

e HCIOJB30BATh MOHATHUS: (PU3NUECKHE U XUMUUYECKHUE SBJICHUS, HAOMIOIEHNE, SKCIICPUMEHT,
MOJieNIb, THUIIOTE3a, €AMHMIIBI (PU3MYECKUX BEJIUYMH, aTOM, MOJIEKYyJla, arperaTtHble
COCTOSIHMSI BeliecTBa (TBEpPIOE, KHUAKOE, Tra3000pa3HOE), MEXaHMUYECKOE JBUKEHUE
(paBHOMEpHOE, HEPABHOMEPHOE, MPSMOJIMHEIHOE), TPACKTOPHS, PaBHOACHCTBYIONIAS CUJTIA,
nedopmanus (ynpyras, miacTudeckas), HEBECOMOCTb, COOOIIAONTUECS COCY/IbI;

e paznmuuarh sABACHUSA (IudQy3us, TEMIOBOE ABUKEHHUE YacTHUIl BEIIECTBA, PAaBHOMEPHOE
JBWKEHUE, HEPABHOMEPHOE [BW)KCHHME, WHEPLUS, B3aUMOJCHCTBHE TEJl, PaBHOBECUE
TBEPIBIX TEJN C 3aKPEIJIEHHOM OChIO BpallCHUs, MEpelada NaBICHUS TBEPABIMHU TEIaMHU,
KUIAKOCTIMU M Tra3amu, arMoc(epHOoe [aBlieHHWE, IUIaBaHUE TeJl, MPEeBpaLEHUs
MEXaHUYECKON PHEPruu) MO OMMCAHUIO UX XAPAKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UYECKOE SBJICHUE;

e pacmo3HaBaTh NMPOSBICHUE U3YUCHHBIX (PU3NUYECKUX SIBJICHUN B OKPY>KAIOIIEM MUPE, B TOM
yuciie GU3NYecKue SIBJICHUS B IPUPOJIC: PUMEPHI JBUKEHUS C PA3IMYHBIMU CKOPOCTSIMHU B
KUBOM M HEXHMBOW MPUPOJE, ACHCTBUE CHIIBI TPEHUSI B MPUPOJIC W TEXHHUKE, BIUSHUE
aTMOC(EpHOro JaBJICHUS Ha >KMBOW OpraHU3M, IUIABaHUE PBIO, phlUyard B TEJE€ 4YEJIOBEKA,
OpU 3TOM NEPEBOAUTH MPAKTUYECKYIO 3aJady B Y4YEOHYIO, BBIIEISATH CYLIECTBEHHBIE
cBOMCTBa (MPU3HAKK) (PU3NYECKUX SBIICHUN;

e OINKCHIBATh M3YyYEHHBbIE CBOWCTBA TeN U (PU3MUECKHE SIBICHHUSA, UCHOJB3YS (PU3HUECKUE
BEIUYMHBI (Macca, 00BEM, IJIOTHOCTh BEIIECTBA, BpPEMs, NyTb, CKOPOCThb, CpEAHSA
CKOpOCTb, CHJIa YNPYTrOCTH, CHJIa TSXKECTH, BEC Tela, CUja TPEHUd, JaBjeHUe (TBEPIOTO
Tesa, KUJAKOCTH, Ta3a), BHITAJKUBAIONIAS CHUJIa, MEXaHU4YecKas paboTa, MOIIHOCTb, TJICUO
CWJIbI, MOMEHT CHJIbl, KOA(Q(GUIUEHT IMOJIE3HOrO JAEHCTBUS MEXaHU3MOB, KUHETHUYECKas U
NOTEHIMAIbHASL HEPrusi), MPU ONHCAHUM MPABWIBHO TPAKTOBATh (PU3MUECKUI CMBICIT
UCIIOJIb3YEMbIX BEJIMYMH, UX OOO3HAYEHUs U €IUHUILBI (PU3NYECKUX BEJIMYMH, HAXOJIUTh
GbopMyIbl, CBS3bIBAIOIIME JaHHYIO0 (U3MYECKYI0 BEIMYMHY C JPYTUMHU BEJITUYMHAMM,
CTPOUTH TPpaPUKU N3YUCHHBIX 3aBUCUMOCTEHN (PU3MUECKUX BEIINYUH;

e XapaKTepH30BaTh CBOWCTBA Teld, (PU3MUECKHE SIBICHUSA U IMPOLIECCHI, UCIOJIB3Ys IMpaBUIIa
CJIOKeHUs cuil (BAOJb OJHOW MpsiMOM), 3akoH I'yka, 3akoH Ilackans, 3akoH Apxumena,
paBUJIO paBHOBecHs pblyara (010Ka), «30J0TO€ MPABUIIO» MEXAHUKH, 3aKOH COXpPaHEHUs
MEXaHUYECKOM »HHEpruM, MpHU H5TOM JaBaTh CJIOBECHYIO (OPMYJIUMPOBKY 3aKOHA U
3allMChIBATh €T0 MAaTEMaTUYECKOE BBIPAKEHNUE;

o OOBACHATH (PU3MUECKUE SBJICHUS, MPOIECCHl U CBOMCTBA TEJ, B TOM YHUCIIE U B KOHTEKCTE
CUTYallMil MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISABIATh MPUUMHHO--CJIEICTBEHHbIE



CBSI3U, CTPOUTH OOBSCHEHHE W3 1—2 JOTMYECKHX IIaroB ¢ OMopo Ha 1—2 M3y4YEHHBIX
CBOMCTBA (DU3UYECKUX SIBJICHUH, PU3NUECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

permarh pacy€THbIC 3a7a9u B 1—2 AEUCTBUS, UCTIOJIB3YSI 3aKOHBI ¥ (DOPMYJIbI, CBSI3BIBAIOIIINE
dbu3nYecKue BeIMYMHbBI: Ha OCHOBE aHaJIM3a YCIOBUS 3a/1a4y 3alKUChIBATh KPATKOE YCIOBHE,
MOJICTABJISATh (PU3UYECKHE BEJIMYMUHBI B (OPMYJbl U MPOBOJUTH PACUYETHI, HAXOIUTh
CIIpaBOYHbIE JIaHHbIE, HEOOXOAMMbIC IJIsi pEUICHUs 3aj7ad, OLEHUBATh PEATHMCTHUYHOCTH
MOJTYYCHHOU (PU3NYIECKON BETUIHHBL;

pacrno3HaBaTh MPOOJIEMBI, KOTOPHIE MOYKHO PEIIUTh MPHU MOMOIHM (PU3NIECKUX METOJIOB, B
OMMCAHUMU UCCIIEIOBAHUS BBIJIETSATH MPOBEPSIEMOE MPEIANOI0KEHHE (TUTIOTE3Y), pa3inyaTh
U MHTEPIPETUPOBATh MOJYYEHHBINH pe3yJbTaT, HAXOAUTh OUIMOKM B XOJI€ OIbITA, JI€JIaTh
BBIBOJIBI IO €T0 Pe3yJIbTaTaM;

MIPOBOJIUTH OTIBITHI TIO HAOMIOACHUIO (DU3UICCKUX SBICHUN WM (PU3NUECKUX CBOWCTB TEIN:
bopMyIHpPOBATH MPOBEPSIEMBIE TPEITOIOKEHUSI, COOUPATh YCTAHOBKY M3 MPEAJIOKEHHOTO
000pyI0BaHus, 3aMUCHIBATH X0 OMBITa U (POPMYIUPOBATH BHIBO/IBI;

BBITIOJIHATh TPSIMBIE W3MEPEHUsI PACCTOSHMs, BPEMEHM, MacChl Teia, o0bEMa, CHIIbI U
TEMITEpaTypbl C WCIOJB30BAHUEM aHAJIOTOBBIX W IMGPOBBIX MPHUOOPOB, 3aIMMCHIBATH
MoKa3aHusi NpruOOPOB C yUETOM 3aJaHHON a0COJIFOTHOM MOTPEITHOCTH U3MEPEHUN;
MPOBOJUTH HCCIIEOBAaHUE 3aBUCUMOCTH OJHOW (DU3MUECKOW BEIMYHUHBI OT JPYrou C
UCIIOJIb30BAHUEM TPSIMBIX U3MEPEHHH (3aBUCHUMOCTHU ITyTH PABHOMEPHO JIBIXKYIIIETOCS Teja
OT BPEMEHU JIBUXKEHUS Tella, CUJIbI TPEHUSI CKOJIBKEHHS OT Beca Tella, kKauecTBa 00paboTKu
MTOBEPXHOCTEH TEN W HE3aBUCHUMOCTH CHJIBI TPEHUS OT TUIOMIAJHM COMPUKOCHOBEHUS TeE,
CWJIBl yOPYTOCTH OT VYAJWHCHHS TIPY)KWHBI, BBITAIKUBAIOIMICH CHIBI OT 00BEMaA
NOTPY>KEHHOW YacTH Tejla M OT TUIOTHOCTH KUJKOCTH, €€ HE3aBUCUMOCTH OT IIJIOTHOCTH
Tela, OT TIyOWHBI, HA KOTOPYIO MOTPY)KEHO TeJIO0, YCIOBUM IUIaBaHWs TeJ, YCIOBUMN
paBHOBecCHs pblyara v OJIOKOB), y4aCTBOBAaTh B IJIAHUPOBAHUM Yy4E€OHOT'O HCCIEIOBAHUS,
coOMpaTh YCTAaHOBKY U BBINOJHATH WM3MEPEHUS, CIEAys MPEIIOKCHHOMY TUIaHY,
(GUKCUpPOBAaTh PE3yJbTAThl TMOJTYYEHHON 3aBUCHMOCTH (PU3NYECKHX BEJIMYMH B BHUIC
MPEIOKEHHBIX TaOIUI] ¥ TpadUKOB, JIEeJaTh BBIBOJIBI IO PE3YJIbTaTaM HCCIICIOBAHUS;
MPOBOJUTH KOCBEHHBIE U3MEPEHUST PU3MUECKUX BETUYHUH (TJIOTHOCTH BEIIECTBA KUIKOCTHU
U TBEPAOTO Tela, CHIa TPEHUS CKOJBXKEHUS, TABJICHHE BO3yXa, BHITAIKUBAIOIIAS CHIIA,
JEUCTBYIONAs Ha TOTPYKEHHOE B JKUIKOCTH TEI0, KOA((HUIMEHT IMOJIE3HOTO JCUCTBUS
MPOCTBIX MEXAHU3MOB), CIIEYsI PEITIOKEHHON WHCTPYKIIMU: TIPU BBHITTOJIHEHUH U3MEPEHUN
coOUpaTh HKCIIEPUMEHTATILHYIO YCTAHOBKY M BBIYUCIISATH 3HAYEHNE UCKOMOMN BEJTUYUHBL;
coOmolaTh MpaBWjia TEXHUKH Oe€30MacHOCTH Tmpu  pabore ¢ 1abopaTOpHBIM
000pyI0BaHUEM;

YKa3bIBaTh MPHHIUIBI JEHCTBUS MPUOOPOB M TEXHUYCCKUX YCTPONCTB: BECBI, TEPMOMETD,
JTUHAMOMETP, COOOIIAIOIMUECS COCYAbl, OapoMeTp, phlyar, MOABWKHBIM M HETOJIBHKHBIN
0JI0K, HAaKJIOHHAS TJIOCKOCTH;

XapaKTEPU30BaTh MPUHIIHAITBI ICHCTBHUS U3YYECHHBIX TPHOOPOB U TEXHUYECKUX YCTPOUCTB C
OTIOpOM HA WX omucaHus (B TOM YHCIE: TOIIIMITHUKHA, YCTPOWCTBO BOJONPOBOJA,
TUAPABINYECKUNA TIPECC, MAaHOMETP, BHICOTOMED, MOPIIHEBOW HACOC, APEOMETP), UCTIONH3YS
3HaHUS O CBOMCTBaX (DM3MYECKUX SIBICHUW M HEOOXOAMMbIe (U3MUYECKUE 3aKOHBI U
3aKOHOMEPHOCTH;



e MPUBOAWTH MpUMEPHl (HAXOAUTh MHGOPMAIMIO O MpUMEpax) MPAKTUYECKOTO
UCIIOJIB30BAaHUSI (DU3WUYECKUX 3HAHWW B TIOBCETHEBHOW JKU3HU JUIsI OOECIICYCHUS
0e30macHOCTH MPU 0OpaIeHUH ¢ TPUOOPAMU U TEXHUIECKUMHU YCTPOUCTBAMH, COXPAHCHUS
3JI0POBbS U COOJIOJICHUSI HOPM SKOJIOTUYECKOTO MOBEACHUS B OKPYXKAIOIIEH CpeJie;

e OCYIIECTBIISATh OTOOP UCTOYHUKOB MH(popManuu B UHTepHETE B COOTBETCTBUU C 3a1aHHBIM
MOMCKOBBIM 3alPOCOM, Ha OCHOBE HMMEIOIIMXCSA 3HAHUN U MyTEM CPaBHEHUS Pa3TUYHBIX
WCTOYHUKOB BBIJCIATh WH(OpPMAIHIO, KOTOpas SBISETCS MPOTUBOPEUYMBON WM MOMKET
OBITh HEIOCTOBEPHOM;

e WCIIOJNB30BaTh MPHU BBINOIHEHUH YYEOHBIX 3aJaHUN HAyYHO--TIOMYJSIPHYIO JUTEPaTypy
bu3MUEeCcKOro cojAepKaHus, CHpaBOYHbIE MaTepuaibl, pecypcbl ceth WHTepHET, BIajeTh
npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus WHPpOpMAIIUK U3 OJHOU 3HAKOBOM
CHUCTEMBI B IPYTYIO;

e CO3/IaBaTh COOCTBEHHBIC KpAaTKHE IMUCHMCHHBIE W YCTHBIC COOOIICHHWS Ha OCHOBE 2—3
HMCTOYHUKOB HH(OpMAIUU (PU3NYECKOTO COJIepKaHUsl, B TOM YHCIE MYOJIMYHO J1eTaTh
KpaTKhe COOOIIEHUs O pe3yibTaTax IMPOEKTOB WM y4E€OHBIX HCCIEIOBAHUM, MPH ITOM
rpaMOTHO HMCHOJIb30BaTh M3YUYCHHBIM MOHATUIHBIN anmapaT Kypca (GU3UKH, COMTPOBOXKAATh
BBICTYIUIEHUE ITPE3EHTALUEH;

e TPU BBIMOJHEHUU YYEOHBIX MPOEKTOB M MCCIEIOBAHUN paclpeneisTh OO0S3aHHOCTH B
IpyIIE B COOTBETCTBUU C IOCTABJICHHBIMHU 3aJa4aMU, CICIUTH 32 BBIMNOJHEHUEM ILIaHA
NEUCTBUN, aJ€KBAaTHO OIICHMBAaTh COOCTBEHHBIM BKJIaJ B JIEATEIbHOCTh TPYIIIbI,
BBICTpaMBaTh KOMMYHHKATUBHOE B3aMMOJCHCTBHUE, YUUTHIBAasI MHEHUE OKPY KAIOIIHX.

K konHiy oOyueHus B 8 Kiacce NpeaIMETHbIE pe3yibTaTbl Ha 0a30BOM YPOBHE JOJIKHBI
oTpaxkaTh C(HOPMUPOBAHHOCTD y 00YUAIOIIUXCS YMEHUI:

e HCHOJIb30BaTh TMOHATHUSA: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE JIBUKEHUE aTOMOB U
MOJIEKYJI, arperatHbleé COCTOSIHUSI BEIIECTBa, KPUCTALIMYECKHME U aMoOp(HbIE Tena,
HACBHIIIIEHHBI M HEHACHIIMICHHBIM Map, BIAKHOCTh BO3/yXa, TEMIEpaTypa, BHYTPEHHSS
SHEpPrusi, TEIJIOBOM JBUTATENb, SJIEMEHTAPHBIM DICKTPUUECKUN 3apsiil, SJIEKTPUUECKOE
10Ji€, MPOBOJHUKYU U AUAJIEKTPUKH, IOCTOSHHBIN 3JIEKTPUYECKHUI TOK, MArHUTHOE TI0JIE;

e paznuuath SBJIEHUA (TEIJIOBOE pACIIMPEHHE U CXKaThe, TEIIoNepeaaya, TEeII0BOe
paBHOBECHE, CMauyMBaHUE, KAWIISPHBIE SIBJICHUS, UCIIAPEHHUE, KOHACHCAIUs, TIJIaBJIeHUE,
Kpuctajuinzanus  (OTBEpJeBaHUE), KHUIIEHHWE, TeImionepeaaya  (TErIONpPOBOIHOCTD,
KOHBEKIIMS, W3IyYCHHUE), OJICKTPHU3aAIUsl TeJl, B3aUMOJCHCTBUE 3apsoB, JEUCTBUS
ANEKTPUYECKOT0 TOKa, KOPOTKOE 3aMbIKaHUE, B3aUMOJCHCTBUE MArHUTOB, JEHCTBUE
MAarHMTHOTO TOJISI HA TPOBOJAHUK C TOKOM, JIEKTPOMArHUTHASsI MHIYKIIHS) IO OMUCAHUIO UX
XapaKTePHBIX CBOMCTB U HA OCHOBE ONBITOB, JAEMOHCTPUPYIOIIMX JaHHOE (Pu3nueckoe
SIBJICHUE;

e pacrmo3HaBaTh MPOSBICHUE U3YYCHHBIX (DU3NUCCKUX SBJICHUM B OKPYXKAIOIIEM MHPE, B TOM
yucie (Qu3nyecKkue SBICHHUS B TPHUPOJC: TMOBEPXHOCTHOE HATSIKEHWE W KaMWUISPHBIC
SBJICHUSI B TIPUPOJIC, KPUCTAIIBI B mpupoje, uzinydenne CoiHIa, 3aMep3aHue BOJOEMOB,
MOpCKHe Opu3bl, 0O0pa3oBaHHE POCHI, TyMaHa, WHEs, CHEra, JJICKTPUYECKUE SIBICHUS B
aTMocdepe, dIEKTPUIECTBO KUBBIX OPTaHU3MOB, MATHUTHOE TI0JIe 3eMJIH, JIpeiid) MOITIOCOB,
pOJIb MAarHUTHOTO TIOJIA JIJISl *KU3HU Ha 3emiie, MOJSPHOE CHUSHUE, MIPU 3TOM IMEPEBOIUTH



NPAKTUYECKYIO0 3aJady B Yy4eOHYIO, BBIICIATH CYIIECTBEHHbIE CBOMCTBA (TPU3HAKH)
buznyecKuX SIBICHUH;

OMUCHIBATh M3YyYEHHBIE CBOWCTBA TeN M (PU3UUECKHE SIBICHUA, UCIONB3YS (U3HUECKUE
BEJIMYMHBl (TEMIIEpaTypa, BHYTPEHHSS OSHEPrus, KOJIMYECTBO TEIUIOTHI, YJEJIbHas
TEIUDIOEMKOCTh ~ BELIECTBA, yHAelNbHas TeEIUIOTa IUIABJICHMS, YJElbHasd  TEIUIOTa
napooOpa3oBaHMsl, yJA€IbHAs TEIUIOTa CropaHus TOIUIMBA, KOA(PQUUUEHT I0JIE3HOIO
JEUCTBUS TEIJIOBOW MalIMHBI, OTHOCUTEIbHAS BIAXKHOCTb BO3/IyXa, JIEKTPHUUECKHUI 3apsi,
cuija TOKa, DJIEKTPUYECKOE HaIpsHKEHUE, COMPOTUBICHUE NPOBOJHUKA, YAEIBHOE
COINPOTHUBIIEHUE BEILECTBA, pad0Ta M MOILHOCTb IIEKTPUUYECKOTO TOKA), MPU OMNHCAHUU
IPABWJIBHO TPAKTOBaTh (PU3NYECKUN CMBICH MCIIOJIBb3YEMbIX BEJIUYMH, OOO3HAYEHMS HU
eIUHULBI (PU3NIECKUX BEIIMYNH, HAXOIUTH (POPMYIIbI, CBSI3bIBAIOIINE TaHHYIO (PU3UUYECKYIO
BEJIMYMHY C JPYTMMH BEIUYMHAMHU, CTPOUTHh TpauKH H3YyYECHHBIX 3aBUCHMOCTEU
(bU3UYEeCKUX BEINYNH;

XapaKTepU30BaTh CBOWCTBA TN, (PU3NUYECKUE SIBJICHMSI M MPOLECCHI, UCIOIb3Yys] OCHOBHBIE
IOJIOXKEHUSI  MOJIEKYJIIPHO--KUHETUYECKOM TEOpPHUM CTPOEHHs BEUIECTBA, IPUHLUII
CYNEPIIO3UILIMH T0JIel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPAaHEHHMs 3apsaa, 3akoH Oma
JUISL ydacTKa 1enH, 3akoH Jxoyns—JIeHna, 3aKOH COXpaHEeHUs 3HEPruH, IPU 3TOM JaBaTh
CJIOBECHYIO (JOPMYJIUPOBKY 3aKOHA U 3aIIUCBIBATH €0 MaTEMaTHUECKOE BbIPAXKECHUE;
OOBACHATH (PU3NYECKUE MPOLIECCH U CBOMCTBA TEJ, B TOM UUCIE U B KOHTEKCTE CUTYyallUl
IIPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBIABIATh IPUYMHHO-CIECACTBEHHBIE CBS3H,
CTpPOUTh OOBACHEHHE U3 |—2 JIOrMYECKUX LIAroB € OMOpPOW Ha 1—2 WM3y4YEeHHBIX CBOMCTBA
(U3NYECKUX SIBICHUM, (PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTE;

pemath pacu€THbIe 3a/1a4u B 2—3 EHCTBUS, UCIOIb3YsI 3aKOHBI U (DOPMYJIbI, CBSI3BIBAIOLIIE
(duznyeckue BeJIMUMHBI: Ha OCHOBE aHaIM3a YCJIOBUS 3a/1a4H 3alIUChIBATh KPATKOE YCIOBHE,
BBISIBJIAITh HEJOCTATOK JIaHHBIX JJIA PEIICHUs 3aJadyd, BbIOMpATh 3aKOHBI U (POPMYIIBI,
HEO0OXOAUMBbIE JJId €€ pelleHus, TPOBOAUTh PACUETHI U CPABHUBATH MOJYYEHHOE 3HAYEHUE
(U3MYECKOI BEIMYMHBI C U3BECTHBIMU JTAHHBIMU;

pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOYXHO PEIIUTh MPU MOMOIIM (PU3NUYECKHX METOJOB,
UCITIOJIb3Ysl ONIMCAHUE MCCIIEIOBAHNUS, BBIIEIATh IPOBEPIEMOE IIPEAIIOIOKEHNE, OLIEHUBATh
PaBUIBLHOCTD MOPSAKA TPOBEACHHS HCCIIEIOBAHUS, A€JIaTh BHIBOJIBI,

IPOBOJUTH OMBITHI 10 HAOIIOAEHUIO (PU3HYECKUX SIBICHUN MM (DU3UUYECKUX CBOMCTB TEl
(KanWUISIpHBIE SIBJICHUS, 3aBUCUMOCTh JIaBJICHUS BO3AyXa OT €ro oO0béMa, TemrepaTyphl,
CKOPOCTH IIpoIlecCa OCTBIBaHWS M HArpeBaHMs MPU H3JIYYEHUH OT LIBETA W3JIy4arollen
(morynomaromen) MOBEPXHOCTH, CKOPOCTh MUCHApEHHsI BOABI OT TEMIIEPATYPhl KUIAKOCTH U
IJIOIIAAN €€ MOBEPXHOCTH, DJIEKTPU3ALUS TNl U B3aUMOJICUCTBHUE NEKTPUUECKUX 3aPSIO0B,
B3aMMOJICUCTBUE MOCTOSHHBIX MAarHUTOB, BU3yalM3allMs MarHUTHBIX MOJIEW MOCTOSHHBIX
MarHuTOB, I€UCTBUSI MAarHUTHOTO MOJIS HAa MPOBOJHUK C TOKOM, CBOMCTBA JIEKTPOMArHUTa,
CBOMCTBA AJIEKTPOJABHUIraTeNsl MOCTOSHHOTO ToKa): (OpMyJIHMpOBaTh IpPOBEpsiEMbIe
MPEANOoJI0KEHUs, COOMpaTh YCTAHOBKY U3 MPEAJIOKEHHOTO 000PYI0BaHHUS, OMHUCHIBATH X0/
onbITa U (OPMYIUPOBATH BHIBOIBI;

BBIIIOJIHATH MIPSIMbIE U3MEPEHUS TEMIIEPATYPbI, OTHOCUTEIBHON BIAXKHOCTU BO3yXa, CUJIbI
TOKa, HANpPsDKEHUS C HMCMOJIb30BAaHUEM aHAJIOTOBBIX NMPUOOPOB M JATUYMKOB (PU3NYECKUX



BEJIMYMH, CpaBHUBATb pE3yJIbTaThl HU3MEPEHUM C Y4E€TOM 3aJaHHOM aOCOIHOTHOU
NOTPEIIHOCTH;

IPOBOAUTH HCCIEAOBAHUE 3aBUCHUMOCTH OJHOM (DM3MYECKON BEIMYMHBI OT JPYroM ¢
UCIIOJIb30BaHUEM TPSIMBIX M3MEPEHUN (3aBUCUMOCTH COIPOTUBIIEHUS MPOBOJAHHUKA OT €ro
JUIMHBI, IUIOIIAAM TIONEPEYHOI0 CEYECHHsT M YIEIBHOTO COINPOTHBIICHMS BELIECTBA
IIPOBOJIHUKA, CWJIBI TOKA, MAYLIETO 4Yepe3 IPOBOJHUK, OT HANPSDKCHUS Ha IPOBOIHUKE,
UCCIIEJOBAaHUE TIIOCJIENOBAaTEIIbHOIO W  MMApaJUIeIbBHOTO COECIUHEHUH IPOBOJHUKOB):
IUIAaHUPOBATHh HCCJIEAOBAHHE, COOMpATh YCTAaHOBKY M BBINOJHATH W3MEPEHUs, CIEIys
PEJIOKEHHOMY IIJ1aHy, (PUKCHPOBATh PE3YyJbTaThl IOJYYEHHOM 3aBUCHUMOCTH B BUJE
TaOJIUL ¥ TpapUKOB, €1aTh BEIBOJIBI 110 PE3YIbTaTaM UCCIIEI0BAHUS;

IPOBOJUTH KOCBEHHBIE U3MEpEHHs] (U3NYECKUX BeIMYUH (yIeNbHAas TEIIOEMKOCTD
BEILECTBA, CONPOTUBIIEHUE IPOBOJHHUKA, padOTa M MOIIHOCTh 3JIEKTPUYECKOTO TOKA):
IUIAHUPOBATh ~ HU3MEPEHMS, COOMpaTh  SKCIEPUMEHTANIbHYI)  YCTAHOBKY,  CIEays
IPENIOKEHHON MHCTPYKIUH, U BBIYUCIIATh 3HAYECHUE BEJIUUYMHBL;

coOirofarh MpaBWia TEXHUKHM Oe€30MacHOCTH Ipu  pabore ¢ J1abopaTOpHBIM
000pyI0BaHUEM;

XapaKTEPU30BaTh MPUHLIMIIBI ICUCTBHS U3YYEHHBIX TPHUOOPOB U TEXHUYECKUX YCTPOUCTB C
OMOpOM Ha UX OMMCAaHUA (B TOM YHCIIE: CUCTEMa OTOIUIEHHS JIOMOB, TUTPOMETp, MapoBas
TypOUHa, aMIepMeTp, BOJIBTMETP, CUETUHK AIEKTPUYECKOU DHEPIUH,
AJIEKTPOOCBETUTENbHBIE  MPUOOpPHI, HarpeBaTelbHbIE  AIEKTPONpUOOpHl  (TpUMEpHI),
AIEKTPUUECKUE MPEIOXPAHUTENH, JIEKTPOMArHUT, 3JIEKTPOABUTATENb TOCTOSIHHOTO TOKA),
UCIIOJIb3Ysl 3HAHMS O CBOMCTBAX (PU3WYECKHUX SIBICHUM W HEoOXoauMmble (U3UUECKUE
3aKOHOMEPHOCTH;

pacrno3HaBaTh POCTbIE TEXHUUECKHUE YCTPOICTBA U U3MEPUTENIbHBIE PUOOPHI IO CXEMaM U
CXEMaTUYHbIM PHUCYHKaM (KUIKOCTHBIM TEPMOMETp, TEPMOC, MCHUXPOMETpP, TMTPOMETP,
JIBUTATEIb BHYTPEHHErO CrOpaHus, OJJIEKTPOCKOI, PEOCTaT), COCTaBISATH CXEMbI
JJIEKTPUYECKUX LIENEN C IMOCIEA0BATEIbHBIM U NApaUICIbHBIM COSIUHEHUEM JJIEMEHTOB,
pasnuyas ycioBHbIe 0003HAUEHHSI 3JIEMEHTOB AJIEKTPUUECKUX LIeTIeH;

OPUBOJUTH OpUMEpHl  (HAXOAUTh HMHPOPMALMI0O O MpUMEpax) MPaKTUYECKOro
UCIIOJIb30BaHUsl (DU3MYECKUX 3HAHMKA B TMOBCEJHEBHOM JKM3HU Uil oOOecredeHus
0€30MacHOCTH MpHU 0OpaALIEHUH ¢ TPUOOPAMU U TEXHUUECKUMHU YCTPOUCTBAMH, COXPAHEHUS
3JI0pOBbS U COOJIOIEHNS HOPM DKOJIOTUYECKOTO MOBEACHUS B OKPY KaloIEel cpee;
OCYIIECTBJISATh MOMCK MH(pOpMaluu (U3NUECKOTo cojiepkaHusi B VIHTepHeTe, Ha OCHOBE
UMEIOIINUXCA 3HAHMM W NYyTEM CpPAaBHEHMS JIONOJHUTEIBHBIX HCTOYHUKOB BBIIECIATh
uH(MOpMAIUIO, KOTOpAs SIBISIETCS TPOTUBOPEUUBON UITU MOKET OBITh HEJIOCTOBEPHOM;
UCIIOJIb30BaTh TPHU BBIMIOJHEHUH YYE€OHBIX 3aJaHUN Hay4YHO--TIONMYJIAPHYIO JHUTEPaATypy
($u3nyecKoro conaep)kaHus, CIpaBOUYHbIe MaTepualbl, pecypchl cetu MHTepHeT, Bianerh
npuéMaMyu KOHCIIEKTUPOBAHUS TEKCTa, Mpeo0pa3oBaHus MH(GOPMALUU U3 OJHOM 3HAKOBOU
CHUCTEMBI B IPYTYIO;

co3aBaTh COOCTBEHHbIE TIMCHMEHHBIE M KpAaTKUE YCTHbIE COOOIIeHHs, 00o00mas
UHPOPMAIIMI0O U3 HECKOJbKUX MCTOUYHUKOB (PU3NYECKOTO COJAEP)KAHUS, B TOM YHUCIE
nyOJIMYHO TPEJCTaBISATh Pe3yIbTaThl MPOSKTHOM WIIM UCCIENOBATENBCKON JEsTeIbHOCTH,



OpyU 3TOM TPaMOTHO HCIOJIb30BaTh HM3YyUYECHHbIM MOHSITHHHBIA amnmapaTr Kypca (U3HKH,
COIIPOBOK/IATh BBICTYIUICHUE NIPE3ECHTALIUEN;

e IPU BBHINOJHEHUH YYEOHBIX TMPOEKTOB U UCCIEIOBaHUM (U3MUECKHX TMPOIECCOB
pacnpenenarh OOS3aHHOCTH B TPYIIE B COOTBETCTBUU C IOCTaBJICHHBIMHU 3a/ladyaMu,
CJEAUTH 3a BBINIOJIHEHUEM IUIaHA JIEUCTBUN U KOPPEKTUPOBATH €r0, aJ€KBaTHO OLICHUBATH
COOCTBEHHBI BKJIQJ] B JICSITEIBHOCTh TPYIIbI, BBICTPAUBAaTh KOMMYHHUKATHBHOE
B3aUMOJIEUCTBHE, MPOSIBISASA TOTOBHOCTh Pa3peliaTh KOH(IUKTHI.

K koHily oOyueHus B 9 Kjacce NpeIMETHbIE pe3yibTaTbl Ha 0a30BOM YPOBHE JOJIKHBI
oTpaxaTh C(HOPMUPOBAHHOCTD y 00YUAIOIIUXCS YMEHUI:

e HCHOJIb30BAaTh IOHATHUS: CHCTEMA OTCU€Ta, MaTepHalbHas TOYKAa, TPACKTOPUS,
OTHOCHUTEIIbHOCTh MEXaHHUYECKOro JBWXKEHHs, nedopmanusa (ympyras, IUlacTUYecKas),
TPEHUE, LEHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTb U NEPETPY3KH, LEHTP TLKECTH,
aOCOJIOTHO TBEPAOE TENO, LUEHTP TSKECTH TBEPIOTO TENa, PAaBHOBECHE, MEXaHUYECKUE
KOJIeOaHMsS U BOJIHBI, 3BYK, HH(PA3BYK U YIbTPa3BYK, DJIEKTPOMArHUTHBIE BOJIHBI, ITKaJa
3JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U J1aJIbHO30PKOCTb, CIIEKTPbI UCITyCKaHUS U
NOTJIOIIEHUS, aib(a-, 0eTa- U raMMa-u31y4eHus, U30TOMbI, SAEepPHAs JHEPreTHKA;

e pa3znuyaTh SBJIEHUA (PAaBHOMEPHOE M HEPABHOMEPHOE MPSMOJMHEMHOE JIBUJKEHHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBM)KEHHE, CBOOOJHOE NaJCHUE Tell, PaBHOMEPHOE
JBUKEHHUE 110 OKPYKHOCTH, B3aUMOJICUCTBUE TEJ, PEAaKTUBHOE JIBU)KEHHUE, KOJIeOaTEIbHOE
JBUKEHHUE (3aTyXarollMe M BBIHYKJIECHHBbIE KOJI€OaHUs), pE30HAHC, BOJHOBOE JIBUYKEHUE,
OTPAKEHHUE 3BYKA, MPSIMOJIMHENHOE PACIIPOCTPAHEHNE, OTPAKEHNUE U MPEIOMIICHUE CBETA,
MOJIHO€ BHYTPEHHEE OTPAXEHUE CBETA, PA3JIOKEHHE OEJIOro CBETa B CIEKTP U CIOKEHUE
CIIEKTPAJIbHBIX LIBETOB, JUCIIEPCUS CBETA, ECTECTBEHHAS PAJMOAKTUBHOCTD, BOSHUKHOBEHHUE
JMHENYATOro CHEKTpa U3JIY4YEHHUs) MO ONMMCAHUIO MX XapaKTEPHBIX CBOWCTB M Ha OCHOBE
OMBITOB, IGMOHCTPUPYIOIIUX JaHHOE (PU3NUYECKOE SIBJICHUE;

e Pacno3HaBaTh NPOSBICHUE U3YUYECHHBIX (DU3UUECKUX SIBJICHUN B OKPY’KaOIIEM MUpe (B TOM
yucie (U3NYeCKHe SBJICHUS B MPUPOJE: MNPWIMBBL M OTJIMBBI, JIBH)KCHHE IUIAHET
ConHEYHON CUCTEMBI, PEAKTHMBHOE JIBHJKEHHE JKHUBBIX OpPraHU3MOB, BOCIPHUSTHE 3BYKOB
JKUBOTHBIMM, 3EMJIETPSICEHUE, CEHCMUYECKNE BOJIHBI, IlyHAMH, 3XO0, [IBETA TEJ, ONTUYECKUE
SBJIICHUSI B TMpUPOJE, OHUOJOTMYECKOE JEUCTBUE BUAMMOIO, YIbTPAa()HOIETOBOrO U
PEHTI€HOBCKOTO M3JIyYEHUM, €CTECTBEHHBIM pPaJMOaKTHBHBIA (DOH, KOCMHYECKHUE ITy4H,
PaaMOaKTUBHOE U3JIy4YECHHUE IIPUPOJHBIX MUHEPAJIOB, ACUCTBUE PAAUOAKTUBHBIX U3IIyYCHUN
Ha OpraHW3M 4YeJOoBeKa), MpPH ATOM IEPEBOAUTH MPAKTUYECKYIO 3aJauyy B YydeOHYIO,
BBIJIETISITH CYIIIECTBEHHbBIE CBOMCTBA (MPU3HAKH) (PU3NUECKUX SIBJICHUIA;

e ONUCHIBATh M3YYEHHBIC CBOMCTBA Tel M (U3UUECKUE SIBJICHUA, UCIONB3YS (DU3NUYECKue
BEJIMYMHBI (CpEHSIE M MTHOBEHHAsi CKOPOCTh Tejla MPU HEPABHOMEPHOM JBUKEHUH,
YCKOpEHHE, NEPEMELIEHNE, MTyTh, YIJI0Bas CKOPOCTh, CHJIa TPEHHUsI, CUJla YIPYTOCTH, CHJIA
TSKECTH, YCKOpPEHHE CBOOOJHOTO TMaJeHHs, BEC Teja, MUMIIYJbC Teja, UMITYJIbC CHIIBI,
MexaHuveckas paboTa W MOIIHOCTh, MOTEHLMANbHAS SHEPrusi Teja, MOJIHATOrO Haj
MTOBEPXHOCTBIO 3€MJIH, MOTEHIMAJIbHAS SHEPTUS CKATOU MPYKUHBI, KHHETUYECKAs! SHEPI U,
NOJIHAS MEXaHWYECKasi SHEPTrHsl, MepUoJl U YacToTa KoJieOaHHUM, JUIMHA BOJHBI, TPOMKOCTb
3ByKa M BBICOTA TOHA, CKOPOCTh CBETA, NIOKA3aTelb MPEJIOMIICHUS CPEIbl), IPU ONUCAHUU
IPAaBWJIBHO TPAKTOBaTh (PU3WYECKUN CMBICI HCIIOJIB3YEMbIX BEJIMYMH, OOO3HAUYECHUS MU



eAMHUIIBI PU3NYECKUX BEJIMYUH, HAXOIUTh (DOPMYJIbI, CBSA3BIBAIOIIME TAHHYIO (PU3HUYECKYIO
BETMYMHY C JPYTUMU BEIWYWHAMH, CTPOUTh TpapuKd W3YYEHHBIX 3aBUCHMOCTEH
(bU3UYEeCKNX BEINYNH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3WYECKHUE SIBIICHUS W TPOIECCHI, MCIOJb3Yysl 3aKOH
COXpAHEHUs DHEPruH, 3aKOH BCEMHUPHOIO TITOTEHUS, TMPUHLHUI CYNEPHO3ULIUUA CHII,
OPUHIMI OTHOCUTENbHOCTU ['anunesi, 3akoHbl HpIOTOHA, 3aKOH COXpaHEHUs HMITYJbCa,
3aKOHBI OTPaKEHUS W MPEIOMIICHHUSI CBETA, 3aKOHBI COXPAaHEHUS 3apsS0BOTO U MAacCOBOTO
qHcell MPH SACPHBIX PEaKIUsiX, MPU ATOM J1aBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA H
3aMMUChIBaTh €r0 MAaTEMAaTUYECKOE BBIPAKECHUE;

OOBACHTH (PU3MUYECKHUE MPOIIECCHl U CBOMCTBA TEJ, B TOM YMCIE U B KOHTEKCTE CUTYyal[ui
PAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISIBIATh MPUUYMHHO--CICICTBEHHBIE CBS3H,
CTpPOUTH OOBACHEHHE U3 2—3 JIOTMYECKUX LIAroB C OMOPOW Ha 2—3 WM3YYEHHBIX CBOMCTBA
buznyecKuX SBICHUHN, PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEHH;

pemaTth pacu€THble 3a/aud (OMUPAIOIIMECs HA CUCTeMY W3 2—3 ypaBHEHUM), UCIHOJIb3YS
3aKOHBI ¥ (OPMYJIbI, CBSI3bIBAIOIINE (PU3UYECKUE BEIMYMUHBI: HA OCHOBE aHalM3a YCIOBUS
3aJ]a4M 3alMChIBAaTh KPATKOE YCIOBHE, BBISIBIATH HEJIOCTAIOIINE WM U30BITOYHBIC TaHHBIE,
BbIOMpaTh 3aKOHBI U (OPMYIbI, HEOOXOMUMBIC IS PEIICHUS, MPOBOAWTH PAacuéThl U
OIICHUBATh PEAUTUCTUYHOCTH MOJYUYEHHOTO 3HAUYCHUS (PU3NYECKON BETUUYHHBL;
pacno3HaBaTh MPOOJIEMbI, KOTOPHIE MOXHO PEUIUTh MPU MOMOIIHM (PU3NYECKUX METOJIOB,
UCIOJIB3YSl ONMCAHUE UCCIIEIOBAaHUS, BBIICIAT MPOBEPSIEMOE MPEANOI0KEHHE, OLICHUBATD
MPAaBHJIHOCTH TMOPSIIKA MPOBEICHUSI MCCIEIOBaHUs, JEaTh BBHIBOJABI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOIOIEHUH 1 ONIBITOB;

MPOBOJIUTH OMBITHI 10 HAOIIOJACHUIO (PU3UUYECKUX SIBICHUN WM (U3UUYECKUX CBOMCTB TN
(u3yuyeHue BTOpOro 3akoHa HpioTOHA, 3aKOHA COXPAHEHUs YHEPTUHU, 3aBUCUMOCTD MEepHoJia
KOJIe0aHUN TMPYKUHHOTO MasTHHKa OT MacCchl Tpy3a H JKECTKOCTH TPYKUHBI U
HE3aBHCHMOCTh OT aMIUIUTYAbl MaJbIX KoJeOaHWH, MPSMOIMHEHHOE paclpoCTpaHEHHE
CBETa, pa3loXKeHHe OeIoro CBeTa B CHEKTP, M3yueHHE CBOWMCTB M300paKEHHUS B IMIOCKOM
3epKajie ¥ CBOWCTB M300paKEHUS TIpeIMeTa B coOuparoiieil nuH3e, HaOI0IeHne
CIUIOIIHBIX U JIMHEWYATHIX CIIEKTPOB U3TYUYEHUS): CAMOCTOSITEIbHO COOMPATh YCTAHOBKY M3
U30BITOYHOTO Ha0opa O0O0OpYIOBaHMs, OIMUCHIBATH XOJ OMNBITA H €ro Pe3yJbTaThl,
bopMyIUpOBATH BHIBOHI,

IPOBOAUTH MTPU HEOOXOAUMOCTH CEPHUIO MPSIMBIX U3MEPEHUH, OIIpeNEesisl CpeHEEe 3HAaUCHHE
u3MepsieMord BeTW4YuHbl ((POKYyCHOE pacCTOsSHHE COOMparomel JIUH3bI), 00OCHOBHIBATH
BBIOOP crioco0a u3MepeHus (M3MEepUTENHHOTO MPUOOopa);

NPOBOJUTH HCCIEAOBAHWE 3aBUCHUMOCTEH (DM3MUECKUX BEJIMYMH C HCIOJIB30BAHUEM
NPSIMBIX U3MEPEHUH (3aBUCUMOCTD ITyTH OT BPEMEHH TPU PABHOYCKOPEHHOM JIBIKEHHUH 0e3
HAYaJIbHOW CKOPOCTH, Mepuoa KoJeOaHU MaTeMaTHUYeCKOTrO MasTHHUKA OT JJIMHBI HHUTH,
3aBUCUMOCTH yTjla OTPAXEHHUS CBETa OT yIJla MaJeHUs W yIJia MPEJOMIICHHUS OT yria
NaJicHus):. T[JIAaHUPOBATh  HMCCIEJIOBAHHWE, CaMOCTOSITENIBHO COOMpaTh  YCTaHOBKY,
(buKCHpOBaTh PE3yNbTAThl OJYUYEHHOW 3aBUCUMOCTU (PU3UYECKUX BEIIMYMH B BHJIE TAOIHIL
U TpauKOB, 1eNaTh BHIBOBI IO pe3yJIbTaTaM UCCIICIOBaHNUS,

POBOAUTH KOCBEHHBIE U3MEPEHUsI (PU3NUECKUX BEIMYUH (CPEIHSsE CKOPOCTh U YCKOPEHHE
Tela MpU PaBHOYCKOPEHHOM JIBKEHUHM, YCKOPEHHE CBOOOJHOTO MaJeHUs, KECTKOCTb



OPYXXUHBI, KOI(PQPUIMEHT TPEHUsI CKOJIBKEHMs, MEXaHHUdeckas padoTa U MOIIHOCTD,
4acToTa W MepHoJ KoieOaHUN MaTeMaTHYeCKOro U MPYKUHHOTO MAasTHUKOB, ONTHYECKas
Cuiia coOMparollel JHMH3bL, PaJAUOAKTUBHBIN (OH): IIIAHUPOBATH M3MEPEHHs, COOUpPATH
DKCIICPUMEHTAJIbHYI0 YCTAaHOBKY U BBINOJHATH HU3MEPEHHUsA, CIEays MPEIIOKEHHON
MHCTPYKIIUH, BBIUYNCIIATE 3HAYCHNUE BEJINYMHBI U aHAJIM3UPOBATH ITOJIYYEHHBIE PE3YIIbTATHI C
YYETOM 3aJJaHHOM MOTPEITHOCTH U3MEPEHNU;

coOnrofaTh MpaBWiIa TEXHUKHM Oe30macHOCTH TMpu  pabore C  J1abopaTOpHBIM
obopynoBaHUEM;

pasnuyaTh OCHOBHBIE MPU3HAKA M3YyYEHHBIX (PU3MUECKUX MOJENEH: MaTephalbHasl TOUKa,
aOCOJIIOTHO TBEPJOE TEJIO, TOUEUHBIH MCTOYHMK CBETA, JIy4, TOHKAas JIMH3a, IJIAHETapHas
MOJIeJIb aTOMa, HYKJIOHHAsI MOJI€JIb aTOMHOT0 SAPa;

XapaKTEPU30BaTh MPUHLIMIIBI ICUCTBHUS U3YYEHHBIX TPHUOOPOB U TEXHUYECKHUX YCTPOUCTB C
OMOpOM Ha MX OMUCAHHS (B TOM YHCIIE: COUAOMETP, NaTUYUKU MOJIOKEHHS, PACCTOSHHS U
YCKOpPEHUS, PAKeTa, 3XOJOT, OYKH, MEpPHUCKOIl, (oToammapar, ONTHUYECKUE CBETOBOJBI,
CHEKTPOCKOI, JO3UMETpP, Kamepa BuibcoHa), HCIOJB3Ys 3HAHUS O CBOWCTBAX (PU3MUECKHUX
SBJICHU U HEOOXOANMbIE (PU3NYECKHE 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMAaTHYHbIE PHUCYHKHM H3YYEHHBIX TEXHUYECKUX YCTPOICTB,
U3MEPUTENbHBIX MPUOOPOB U TEXHOJOTMYECKHX IPOLECCOB MpPHU PEUIeHHH Y4eOHO--
IPAKTUYECKUX 3aj]a4, ONTHUYECKUE CXEMbI JJIsi TOCTPOEHHUS H300pa)KeHH B IJIOCKOM
3epKajie u coOMparome JuH3E;

OPUBOAUTH OpUMEPHl  (HaXOAWUTh MHQPOPMALMIO O MpPUMEpPax) MPAKTUYECKOTO
UCIIOJI30BaHUsl (PU3MYECKUX 3HAHMKA B IIOBCEJHEBHOM JKM3HU JUIsl OOecnedeHus
0€3011acCHOCTH MPHU OOPALLEHUH C MPUOOPaAMHU U TEXHUUECKUMH YCTPOHCTBAMU, COXPaHEHUs
3/I0pOBbS U COOTIOICHUS HOPM SKOJIOTUYECKOTO MOBEJCHUS B OKPYKaIOILIEH cpee;
OCYUIECTBISATh MOUCK HHpopManmu  ¢u3nueckoro conaepkanuss B  MHTepHere,
CaMOCTOSITENIbHO  (OPMYJUPYS TOUCKOBBIA 3alpoC, HAXOAUTh MYTH OINPEACICHUS
JIOCTOBEPHOCTH  TOJYy4eHHON WHGOpPMAllUM HAa OCHOBE HWMEIOUIUMXCS 3HAHUU U
JOTIOJTHUTENBHBIX UCTOUYHUKOB;

UCIOJIb30BaTh IMPHU BBIMOJIHEHUN YYEOHBIX 3aJlaHuil Hay4dHO--TIOMYJISIPHYIO JIUTEpaTypy
(U3MUECKOro COAepXaHus, CHPaBOYHbIE MaTepuaibl, pecypcbl ceth WHTepHET, BIaJeTh
npuéMaMu KOHCIIEKTHUPOBAHUS TEKCTa, MpeoOpa3oBaHus UHPOpPMaALUK U3 OAHOW 3HAKOBOM
CUCTEMBI B IPYTYIO;

co3aBaTh COOCTBEHHbIE NMUCHbMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE MH(OpPMAIMH U3
HECKOJIbKMX UCTOYHHMKOB (DU3HUECKOTO COACPKaHUs, MyOIMUHO MPEICTaBIATh PE3yIbTaThl
MPOEKTHOM WJIM HUCCIENOBATENbCKOU JEATEIBbHOCTH, MPU ITOM TIPAMOTHO HCIOJIb30BATh
W3YYEHHBIM TOHSTUHHBIN ammapaT wH3ydyaeMoro paszgena (U3MKH U COMPOBOXKIATH
BBICTYIUICHHUE NIPE3EHTALNEN ¢ YYETOM OCOOCHHOCTEHN ayAUTOPUH CBEPCTHHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC

Ne KoauuecTBO 4acoB
w/n HaumeHoBaHue pa3/iesioB U TeM Kontp-bre TlpakT-ie JaekTpoHHbIE (HU(POBHIE)
orpa ) % obpasoBare e pecypc
IporpamMmel Bcero paGoThi | paGoThi pa3oBaTeJbHbIe PecypChl
Pazgen 1. ®usnka u €€ poJib B NO3HAHUHU OKPYKAKIEr0 MUPa
bu6nmoreka [IOK
1.1~ ®uzuxa - nayka o npupoze 2 https://m.eds00.ru/7f416194
bubnunoreka LIOK
1.2 DH3HUCCKUE BEUTHHEL 2 1 https://m.edso0.ru/7f416194
13 EcTtecTBeHHOHAYUYHBIN METON 2 1 Bu6muoteka [JOK
' ITO3HAHUS https://m.edso0.ru/7f416194
Wroro mo pazneny 6
Pa3nen 2. [lepBoHayaibHbIE CBEEHHS O CTPOEHHH BelleCTBA
2.1 CtpoeHue BemecTra 1 Bubmorexa HOK
' https://m.edso0.ru/7f416194
29 JIBrKeHue 1 B3auMO/IeCTBUE 2 1 bubmmoreka [JOK
' YaCTHI] BEIIECTBA https://m.edsoo.ru/7f416194
bubnunoreka LIOK
2.3 ArperaTHble COCTOSIHUS BEIIeCTBa 2 https://m.eds0o.ru/7f416194
Htoro no pazneny 5
Pa3ngen 3. /IBu:xeHne u B3auMojieiicTBUE TeJl
bubnuoreka [{OK
3.1 Mexarmeckoe nsuwienne 3 https://m.edso0.ru/7f416194
bubnunoreka LIOK
3.2 Muepuus, macea, n10THOCTS 4 1 https://m.edsoo.ru/7f416194
bubmuoreka [IOK
3.3 Crna. Buer cun 14 1 2 https://m.edso0.ru/7f416194
Hroro no paszneny 21
Pasnen 4. /laBjieHue TBEPABIX TeJl, dKUAKOCTEH M ra30B
N
o | D e moneres T B 10K
' P > HHA https://m.edso0.ru/7f416194
ra3aMu
bubmmoteka IIOK
4.2 Jlapnerue xukoctn S https://m.edso0.ru/7f416194
bubnmorexa LIOK
4.3 ATMochepHoe 1aBiieHNe 6 https://m.edso00.ru/7f416194
44 JleficTBUE )KUJKOCTH U Ta3a Ha 7 1 3 bubmuoreka [{OK
' MOrPYKEHHOE B HUX TEJO https://m.edsoo.ru/7f416194
Hroro no paszneny 21
Pa3nea 5. PaGora n MOIIHOCTD. JHEpPrus
bubnunorexa LIOK
51 Pabota u momHoCTS 3 1 https://m.edso0.ru/7f416194
but6mmorekxa [IOK
5.2 Hpocrsie MexaHH3MEI 5 1 https://m.edso0.ru/7f416194
but6mmoreka [IOK
53 Mexanueckas sueprus 4 1 1 https://m.edso0.ru/7f416194
Hroro no pasneny 12
PeszepBHOe Bpemst 3
OBILIEE KOJIMYECTBO YACOB I10 68 3 12

ITPOTPAMME
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8 KVIACC

Ne ni/n

HaumeHoBaHue pa3iesioB U TeM

KoaunuyecTBO 4acoB

JeKTpOoHHBbIE (LM pPOBbIE)

nporpaMmabl Bcero Kontp-bie IlpakTuy-ue
o0pa3oBaTejbHbIE PeCypChl
padoThI padoTshI
Pa3pen 1. TenioBble siBJIeHUSA
. bubnunoreka LIOK
1.1 CrtpoeHue u CBOIMCTBA BEIECTBA 7 https://m.edsoo.ru/7f4181ce
bubnunorexa LIOK
1.2 Tennossie mpoueccs! 21 . > https://m.edsoo.ru/7f4181ce
Wroro mo paszneny 28
Pa3znea 2. DiiekTpuyeckue 1 MAarHUTHbIE SIBJICHUS
DIEKTPUYECKUE 3apSIbL.
2.1 3a SI}KIC)HHBIe Tenai I/II[X 7 1 bubmorexa LIOK
' P . https://m.eds00.ru/7f4181ce
B3aUMOJIEHCTBUE
99 [TocTosTHHBIN 2NIEKTPUYECKUIA 20 1 ; bubmmoreka [JOK
' TOK https://m.edsoo.ru/7f4181ce
bubnuoreka [IOK
2. M 1 1.
3 ATHHTHBIC ABJCHHA 6 > https://m.edsoo.ru/7f4181ce
bubnunoreka LIOK
2.4 4
DTEKTPOMATHHTHA HH Y KIHS https://m.edsoo.ru/7f4181ce
Wroro mo pazneny 37
PesepBHOE BpeMs 3
OBHIEE KOJIMYECTBO YACOB I1O
. 68 3 14.5

I[TPOT'PAMME
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9 KUIIACC

Ne HaumeHoBaHMe Pa3esioB M TEM KosmyecTBo yacos
dieKTpoHHbIe(U(POBHIE)
n/n NPOrpaMmabl Koutp-bie IlpakTuy-ue
Bceero o0pa3oBaTejibHBIE PeCypChl
padoThI padoThI
Pasznea 1. Mexann4yeckue siBJeHUSA
11 MexaHn4eCKOe JBMKCHUE U CIIOCOOBI €TI0 10 1 bubnunorexa LIOK
" onucaHus https://m.edsoo.ru/7f41a4a6
bubnunoreka LIOK
1.2 B i 2 1
SanMoeHCTBIE Tei 0 3 https://m.edsoo.ru/7f41a4a6
bubnunorexa LIOK
1. 1
3 3axomet coxpaeHms 0 3 https://m.edsoo.ru/7f41a4a6
Wroro mo paszneny 40
Pa3zpen 2. Mexannueckue Ko0Je0aHUS M BOJTHBI
bubnunoreka LIOK
21 M 0 7 3
CXAMMHCCRHC KOTCOAHI https://m.edsoo.ru/7f41a4a6
bubmuoreka [{OK
22 M . 8 1 3
CXBHHUECKHE BOTHEL 3BYK https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 15

Paznen 3. 3HeKTp0MaFHI/ITHOC IOJI€ U 3JICKTPOMATHUTHBLIC BOJIHBI

DIEeKTPOMarHuTHOE I0J€ U 6 2 bubnnorexa [JOK
3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Wroro mo pazneny 6
Pa3znea 4. CBeToBbIe IBJICHHS
bubmmoteka IIOK
4.1 3akoHBI pacIpOCTPaHEHUS CBETA 6 2 https://m.edsoo.ru/7f41a4a6
bu6nunorexa LIOK
4.2 JIvH3BI ¥ ONITHYECKHE TPHUOOPHI 6 3 https://m.edsoo.ru/7f41ada6
bu6nunorexa LIOK
4.3 Pasznoxxenue 0e10ro CBETa B CIIEKTP 3 2 https://m.edsoo.ru/7f41ada6
Hroro no pasneny 15
Pa3nen 5. KBanToBble IBJIEHUA
51 Hcnyckanue u norjaouieHue cBera 4 1 bubmuoteka [IOK
" aromMoMm https://m.edso0o.ru/7f41a4a6
bubnmorexa LIOK
5.2 CTpoehue aTomHoro s1pa 6 . https://m.edsoo.ru/7f41a4a6
bubnunorexa LIOK
53 Slnepurie peaxim ! ! . https://m.edso00.ru/7f41a4a6
Hroro no pasneny 17
Paspnen 6. IloBTopuTe1bHO-00001IaI01IHIT MOAY /b
[ToBTOpEeHME M 0000IIIEHNE COMEPIKAHUS bubnunorexa LIOK
6.1 9 2
Kypca ¢usuku 3a 7-9 kiace https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 9
BIIEE KOJIMYECTBO YACOB I1
OBII] OJ1 CTBO HACOB I1O 102 3 97

I[MTPOI'PAMME
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IMOYPOYHOE IINIAHUPOBAHHUE 7 KJIACC
KoanuectBo yacos JJIeKTPOHHbIE
Ne JlaTa mudpoBLIe
Tema ypoka Kour [IIpakr p
n/n Bcero H3yYeHHUs oOpa3oBaTe/ibHbIE
padoTbl padoThl
pecypchbl

1 @du3nka — Hayka o npupoje. SBienus 1
IPHUPOJIBI

2  Ousnyeckue SBICHUS
dusnuecKre BEIMYUHBI U UX U3MEPCHUE 1
VYpok-uccnenosanue "M3mepenue

4 TemmepaTypsl PU MOMOIIU KUJKOCTHOTO 1 1
TEPMOMETpA U J1aTYMKa TeMIlepaTypsl”

5 Mertoibl Hay4HOTO TTO3HaHUA. OnucaHue 1 bu6nmoreka [IOK
(bU3UYECKUX SBJICHUHN C ITOMOIIBIO MOJICIICH https://m.edsoo.ru/ff09f72a
VYpok-uccnenoanue "lIpoBepka runoTessl:

6 MaNbHOCTD IMOJIETA IIAPHKA, MYIIEHHOTO 1 1
rOPU30HTAJIBHO, TEM OOJIbIIIe, YeM OOJIbIIIe
BbICOTA ITycKa"

. Crtpoenue BemecTBa. OMbITHI, . Bu6miorexa 1JOK
JIOKASLIBAIOIIME JIMCKPETHOT CTPOCHUE https://m.edsoo.ru/ff09fe0a
BEIIECTBA

8  JIBm)KeHHME YacTHI] BEIIeCTBA 1 bubmorexa HOK

tsett https://m.edsoo.ru/ff0a013e
Ypok-uccnenoanue «OMnbITHI 11O

9  HaOJIIOJICHUIO TEIUIOBOIO PACIIUPEHUs 1 1
razoBy

10 ArperaTHble COCTOSIHHS BEIIECTBA 1
Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIBI.

11 OG6oo6menue o pazaeny «lleppoHavanbHbIC 1 bubmorexa HOK

B pasActy P https://m.edsoo.ru/ff0a0378
CBEJICHUS O CTPOEHUU BEILIECTBA

12 Mexanunueckoe aBukeHue. PaBHomepHoe u 1 bubmuorexka [IOK
HEPaBHOMEPHOE JBUKEHUE https://m.edsoo.ru/ff0a05c6

bu6mmoteka IIOK

13 CkopocTth. Enunuibl ckopoctu 1

p S p https://m.edsoo.ru/ff0a079c

14 Pacder myTH U BpEMEHU JABUKCHUS 1 bubmorexa LOK

y p g https://m.edsoo.ru/ff0a0ae4
15 U M 1 but6mmorekxa [IOK
Heptu. Vlacea = Mepa HHEPTHOCTH Te https://m.edsoo.ru/ff0a0c10
IInotHOCTH BemiecTBa. PacueT Macchl u bubmuorexa [{OK

16 1 ]
o0BbeMa Teja 1Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee

17 JlabopartopHnast pabota «Ornpeaenenue 1 1
MJIOTHOCTHU TBEPAOTO TENa»

18 Pemenue 3amau mo teme "I110THOCTE 1 bubmuoreka [IOK
BemlecTna' https://m.edsoo.ru/ff0al23c

19 Cwua xak XapakTepuUCTHKA B3aUMOJICHCTBHS 1
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ten. Cuna ynpyroctu. 3akoH ['yka

Jlabopartopnast pabota «13yuenune

20 3aBHCHMOCTH pacTshKeHUs (AegopMariim)
NPYKHHBI OT TIPHIIOKEHHOU CHITBDY
21 SBnenwme taroteHus. Cuma TSHKECTH
CBs13b MEX]ly CUJION TSAKECTU U MacCO
22 tena. Bec Tena. Pemenue 3aa4 1mo teme bubmorexa LOK
! " https://m.edsoo.ru/ff0al1778
Cuia TsxecTu
93 Cwuna TsKeCTH Ha IPYTruX IUIaHeTax. bubnmnoreka HOK
DU3NYECKUE XAPAKTEPUCTHKHU IUIAHET https://m.edsoo.ru/ff0a1502
bu6nmmoreka [IOK
24 Mswepenne cut. lusamometp https://m.edsoo.ru/ff0al8cc
bu6nmoreka [IOK
25 Bec Tena. Hesecomocts https://m.edsoo.ru/ff0a1778
26 CnoxxeHue IByX CHJI, HallpaBJIEHHBIX 10 bubnnorexa [JOK
OJIHOM IpsiMoil. PaBHOAEHCTBYIOIIAs CUII https://m.edsoo.ru/ff0ala70
97 Pemrenue 3amau mo reme
"PaBHonelicTByromas cui"
Cuiia TpeHus u e€ BuAbl. TpeHue B mpupoe bubnnorexa [JOK
28
U TEXHUKE https://m.edsoo.ru/ff0alb9c
Jlaboparopuas pabota «3yueHue
29 3aBUCUMOCTH CHJIBI TPSHHSI CKOJIBKCHHSI OT bubnnorexa [JOK
CWJIBI JJaBJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COMPUKACAIOIINXCS TTOBEPXHOCTEH»
30 Pemrenue 3a1au Ha onpeneneHue
PaBHOJEHCTBYIOLIEH CHUJIBI
Pemenue 3amau mo remam: «Bec Tenay,
31 «I'paduueckoe nzodpakenue cuin», «CHIbD», bubamorexa LIOK
. https://m.edsoo.ru/ff0alde0
«PaBHO/ICHICTBYIOMIAS CHI»
KonTponbHas padoTa o remam:
39 «Mexanudeckoe JIBIKeHHEY, «Macca,
IIOTHOCTRY, «Bec tenay, «'paduueckoe
n300paxenue cuimy, «CHUITbI»
33 Hasnenue. CriocoObl yMEHBIIICHUS U bubnnorexa [JOK
YBEJIUYEHHUS 1aBICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBneHue rasza. 3aBUCUMOCTb JIaBJICHUS ra3a bubnuotexa [JOK
0T 00bEMa, TeMIepaTypsl https://m.edsoo.ru/ff0a2376
35 [Tepenaua naBiieHus: TBEPIBIMU TEIIAMH, but6mmorekxa [IOK
PKUIKOCTSIMH U razamu. 3axkoH Ilackais https://m.edsoo.ru/ff0a25b0
JlaBrieHHE B )KUIKOCTH U T'a3e, BRI3BAHHOE bubnunorexa LIOK
36 .
NEUCTBUEM CHIIBI TSIKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3anau o teme «/laBienue B but6mmoreka [IOK
"KHUIKOCTH U rase. 3axkoH [lackaimsy https://m.edsoo.ru/ff0a2826
38 Coobmraromuecs: Cocy bl bubmmoreka [JOK
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https://m.edso0.ru/ff0a2970

bubnunoreka LIOK

39 Dunpapnmricckuii npece https://m.edso0o.ru/ff0a3136
40 Manomerpsl. [1opiHEBON KUIKOCTHBIN
Hacoc
41 ATmocepa 3eMiIH U IPUIHHBI €€ bubnnoreka [JOK
CYILIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a
bu6nmoreka [IOK
42 Bec Bo3ayxa. ATMOC(EpHOE AaBICHAE https://m.edsoo.ru/ff0a2b5a
43 N3mepenne armocdeproro nasnenus. OMnbIT bubnmnoreka HOK
Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTBH aTMOC(EPHOTO JaBJICHHS OT bubnmoreka [JOK
BBICOTBI HaJl ypPOBHEM MOPS https://m.edsoo.ru/ff0a2fc4
45 bapomerp-anepoun. ATmochepHoe qaBJIeHNE bubnnorexa [JOK
Ha Pa3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amau mo reme " AtmocdepHoe
nasieHue"
JleficTBrE KUJIKOCTHU U T'a3a Ha MOTPYKEHHOE bubnuorexa [JOK
47
B HUX T€JI0. ApXUMeI0Ba Cujia https://m.edsoo.ru/ff0a3276
Jlaboparopnas pabota «OnpeneneHue
48 BI,ITanKHBEIOmeI;I CHJIBI, ae;CTBy}omeﬁ Ha bubmmorexa [IOK
https://m.edsoo.ru/ff0a33fc
TEJIO, IOTPY>KEHHOE B KHUIKOCTH)»
JlabopaTopHnas paboTa 1o Teme
49 M ccrenoBanue 3aBUCHMOCTH Beca Tella B bubmuoreka [IOK
BOJIe OT 00bEMA MOTPYKEHHON B )KHUJIKOCTh https://m.edsoo.ru/ff0a3514
JacTH TeJay
bu6nmorexa LIOK
50 Tnasasne Tex https://m.edsoo.ru/ff0a3a96
Jlaboparopnas padota "KoHcTpynpoBaHue
51 apeomeTpa WM KOHCTPYHPOBAHUE JOJKU U
onpeeneHue e€ rpy30mnorLEMHOCTH"
Pemenwue 3anay mo Temam: «IlnaBanue
52 cynoB. Bo3ayxomnaBanue, «/laBienue bubmorexa HOK
. https://m.edsoo.ru/ff0a3654
TBEPABIX TEJ, KUIKOCTEH U Ta30B»
53 KonTponbHas pabota mo Teme «JlaBnenue
TBEPJIBIX TEJ, )KUJIKOCTEH 1 ra30B»
but6mmorekxa [IOK
>4 Mexammieckas padora https://m.edsoo.ru/ff0a3f82
but6mmorekxa [IOK
95 MomHOCTE. EAMHHLE MOMHOCTH https://m.edsoo.ru/ff0a3f82
56 VYpok-uccnenoBanue "PacyéT MOIIHOCTH,
pa3BUBaeMoi npu nNogbEMeE 1o JecTHUIE"
57 [Ipocteie Mexanu3mel. Peryar. PaBHOBecue

CHJI Ha pblyare
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Prruaru B TexHuke, OBITY U IPUPO/IE.

bubnunoreka LIOK

58 Ha60paT0pHa51 pabota «VccrnenoBanue 1 0.5 https://m.edsoo.ru/ff0ad78e
YCJIOBHI paBHOBECHSI phlUara

59 Pemenue 3anau o teme «Y cioBus 1 bubmuorexa [IOK
paBHOBECUS pblUara https://m.edsoo.ru/ff0a48a6
Koaddumuent nosnesnoro necTpust

60 mexanu3ma. JlaboparopHas padora 1 0.5
M3mepenne KIIJI HakTOHHOM MIIOCKOCTHY

61 Pemenue 3agau mo teme "Pabora, 1 bubnunorexa LIOK
MoInHOCTb, KITJT" https://m.edsoo.ru/ff0a4c48

62 Mexanunueckas 3Heprus. Kunetnueckas u 1 bubnmnoreka HOK
NOTEHLHAIbHAS SHEPTUs https://m.edsoo.ru/ff0a4252

63 3aKoH COXpaHEHHUS MEXaHHYECKOW YHEPTUHU 1 bubamorexa LIOK

https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEpUMEHT I10 TeMe
"DKCHepUMEHTaIbHOE OIpeIeTICHHE

64 wW3MEHEHUs KMHETUYCCKOW U MOTEHIMAIbHOH 1 1
DHEPTUU MIPU CKATHIBAHUU TEJIA TI0
HAKJIOHHOM TJIOCKOCTH"

65 KonTponbnas pabota no teme «Pabora u 1
MOILHOCTb. DHEPTUs»

66 PesepHblil ypok. Pabora ¢ TekcTamu 1o 1 Bbu6mmoteka [JOK
teMe "Mexanudeckoe ABHKeHue" https://m.edsoo.ru/ff0a4ee6
Pesepsubiit ypok. Pabora ¢ Tekcramu mo

67 Teme "JlaBiieHne TBEPBIX TEI, KUIKOCTSH H 1 bubmorexa LOK

| https://m.edsoo.ru/ff0a4ffe
ra3zoB
PesepubIit ypok. Pabora ¢ Tekcramu mo

68 1
teme "Pabora. MomuocTs. DHeprus"

OBUIEE KOJIMYECTBO YACOB I10 12
[MPOTPAMME 68
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8 KUIACC

KoanuyecTBo 4acoB

Ne
Tema ypoka - Jata  DiaekTpoHHbIE HH(P-bIe
n/n = Kourp IIpaxr
3 U3ydyeHHsi 00pa3oBaT-bie pecypchl
g padorbl padoThI
1 OcnoBabie nonoxeHnss MKT u ux onbITHBIC 1 bubmmoreka [JOK
MOJTBEPKICHUS https://m.edsoo.ru/ff0a5256
2 Macca u pa3Mep aTOMOB U MOJICKYJT 1
3 Mopnenu TBEPAOTO, KHUAKOTO U ra3000pa3HOro 1 bubnuotexa [JOK
COCTOSTHHM BEIIIeCTBa https://m.edsoo.ru/ff0a540e
OOBsicHEHHE CBOMCTB TBEPOTO, )KUJIKOTO H
4 razo00pa3HOro COCTOSHUMN BeIIeCcTBa Ha OCHOBE 1
nonoxkeunit MKT
bubnmoreka [JOK
5 Kpucraminueckue u amophHbIE TENA 1
p pd https://m.edsoo.ru/ff0a5800
6 CmaunBaHuE U KallWJUISIPHOCTb. 1 bubmuoreka [{OK
[ToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 [TemmoBoe pacIIUpEHNE U CHKATUE 1 bubnmorexa [TOK
p p https://m.edsoo.ru/ff0a5a26
3 Temmnepatypa. CBsI3b TEMITEpaTyphl CO 1
CKOPOCTBIO TEIIJIOBOTO JIBHYKCHHS YaCTHII
9 Buyrpennss sneprusi. CnocoObl U3MEHEHUs 1 bubmuotexa LJOK
BHYTPEHHEHN SHEPruu https://m.edsoo.ru/ff0a5c60
bubmmoreka [IOK
10 Bunsl Temuionepenaun 1
a pea https://m.edsoo.ru/ff0a6412
VYpok-koHpepennus "[Ipaktuyeckoe
P dep P N but6moreka [IOK
11 wucnooap30BaHUE TEILIOBLIX CBOMCTB BEIECTB U 1 1
\ https://m.edso0.ru/ff0a65c0
MaTepUaoB B LEJISIX dYHEPTrocOepeKeHUs
bubanoreka LIOK
12 KoanuecTBO TEMIOTHL. Y AeIbHAS TEMIOEMKOCTh 1
a https://m.edsoo.ru/ff0a6976
13 YpaBHeHue TeroBoro 6ananca. TemioooMeH u 1 bubmuotexa [JOK
TEIJIOBOE PAaBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopaTtopHast padota "HccnenoBanue siBICHUS
14 renmooOMeHA IPU CMEITUBAHUY XOIOIHONA U 1 1 bubnmorexa [TOK
N "p A https://m.edso0.ru/ff0a6a98
ropsiaeil Bobl
PacueT KoauyecTBa TEMIOTHI, HEOOXOIMMOTO
15 nnsa HarpeBaHUs TeJa M BBIIEISEMOTO UM TIPH 1
OXJIAXKIECHUN
16 JlabopaTtopHnas pabota "Onpenenenue 1 1 bubnmoreka [JOK
YAEIbHOM TEIUTIOEMKOCTH BellecTna" https://m.edsoo.ru/ff0a6bb0
but6mmoreka I[IOK
17 Dueprug tommsa. Y IelbHas TEILIOTA cropadus 1
p a p https://m.edsoo.ru/ff0a7b5a
ITnaBieHnEe U OTBEpAEBAHUE KPUCTAINIMIECKUX
PA P but6mmoreka I[IOK
18 mren. YaenpHas TEII0TA [IABICHUS 1

https://m.edsoo.ru/ff0a71d2
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20

[MapooOpa3oBanue u koHaeH M. Mcnapenue

19 JlaboparopHas padota "Onpenenenue bubnmoreka [JOK
YACIBHOM TEIJIOTHI TUIaBIEHU Jibaa" https://m.edsoo.ru/ff0a72fe
but6mmoreka I[IOK

https://m.edsoo.ru/ff0a740c

21

Kunenue. Y nenbHas TemioTa napooOpa3oBaHus
Y KOH/IEHCAIlMU. 3aBUCUMOCTb TEMIIEPATYPHI
KHUIICHUS OT aTMOC(EPHOT0 1aBICHUS

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

22

23

24

Bnaxxnocts Bozniyxa. JlabopaTopnast pabota
"OrnpezeseHre OTHOCUTEIBHON BIIaXKHOCTH
BO3/IYyX2a"

Penrenue 3aa4 Ha onpeieTICHHE BIAXKHOCTH
BO3/yXa

[TpuHIUIIB paOOTHI TETJIOBBIX JIBUTATEIICH.
[TapoBast TypOuHa. J[Buraresnb BHyTpEHHETO
CrOpaHus

bub6anoreka LIOK
https://m.edsoo.ru/ff0a7628

25

KII/I TerutoBoro nBurarens. TeroBbie
JIBUTATENIH U 3aIATA OKPYXKAIOLIEH CPEbI

bubmuoreka [{OK
https://m.edsoo.ru/ff0a7c7c

26

27

3aKoH COXpaHCHH:A U IIPCBpPALLICHUS SHCPIrUU B
TCIJIOBBIX IIpoLeccax

[ToaroroBka K KOHTPOJIBHOI paboTE MO TEMe
"TemnioBbIe sIBICHHS. MI3MEHEHME arperaTHpIX
COCTOSIHU BerrecTBa"

bubmuoreka [{OK
https://m.edsoo.ru/ff0a83f2

28

Kontponbnas padota o teme "TermnoBeie
aBieHUA. MI3MeHeHne arperaTHbIX COCTOSIHUI
BelecTna"

bubmuoreka [{OK
https://m.edsoo.ru/ff0a86ae

29

30

31

OnexTpuzanus Tei. J[Ba poja 3JIeKTpUUECKUX
3aps10B

Ypok-uccienoBanue "OneKTpu3anus Tel
VHAYKIMEH U TIPU CONPUKOCHOBEHHUH"
B3anmopeiicTBre 3apsoKeHHBIX Tell. 3aKOH
Kynona

bubmuoreka [JOK
https://m.edsoo.ru/ff0a87e4

32

OnexTpudeckoe nose. HanpsxeHHOCTH
aiekTpudeckoro noss. [IpuHnmn
CYNEPHO3UIUU JEKTPUUECKUX MOJIEH

Hocurenn QJICKTPHUYCCKUX 3aps10B.

bubaunoreka LIOK
https://m.edsoo.ru/ff0a8a0a

37

JlericTBUA 2IIEKTPUYECKOTO TOKA

33 DnemeHTapHbId 3apsia. CTpoeHue aroMa
34 [IpoBOgHMKYN M TUANEKTPUKH. 3aKOH bubmmnorexka HOK
COXPAHEHUS JIEKTPUUYECKOTO 3apsAIa https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3amau Ha MpUMEHEHNE CBOMCTB bubnmoreka [JOK
AIEKTPUYECKHUX 3apsSI0B https://m.edsoo.ru/ff0a90cc
36 DJIEKTPUUYECKHI TOK, YCIOBHS €r0 bubnmoreka [JOK
CyILEeCTBOBaHUSA. ICTOUHUKY 3IIEKTPUY-TO TOKA https://m.edsoo.ru/ff0a95a4
bubaunoreka LIOK

https://m.edsoo.ru/ff0a96b2
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Ypoxk-uccnenoanue "Jlelicreue

MOIIHOCTHU 3JICKTPUUYCCKOT' O TOKa"

38 DPIEKTPUYECKOTO TOJIS Ha TPOBOIHUKHU 1 1
TADTIEKTPUKH"
39 DNEKTPUYECKUN TOK B METAJUIAX, )KUIKOCTSIX U bubmotexa LJOK
rasax https://m.edso0.ru/ff0a9838
40 DnexTpuueckas LeMNb U € COCTaBHbIC YaCTU
41 Cuna toka. JlabopatopHas pabora "M3mepenue 05 bubnmoreka [JOK
Y peryJMpoBaHUE CUJIbI TOKA" https://m.edsoo.ru/ff0a8bd6
DnexTpuueckoe HanpskeHue. BoiabTmerp.
42 JlabopatopHas pabdora "V3mepenue u 0.5 bubmmorexa [TOK
| https://m.edsoo.ru/ff0a9e14
peryJIMpOBaHUE HATIPSIKCHUS
43 ConpoTuBjiieHUE MTPOBOJHUKA. Y ACIBHOE bubnmnorexka HOK
COIIPOTUBIICHHE BELIECTBA https://m.edsoo.ru/ff0aa738
JlaboparopHas paboTa "3aBHCUMOCTh
44 DVCKTPHMECKOTO COMPOTHBICHHUS NPOBOHHKA 1 bubmmnorexka HOK
OT €ro JIJIMHBI, IJIOIIA/I IMTOTIEPEUYHOr0 CEYEHUS https://m.edsoo.ru/ff0aa738
1 Marepuaia"
45 3aBUCUMOCTb CHJIbI TOKA OT HaIPsDKEHUS. 3aKOH bubmmnorexka HOK
OmMa Ju1s1 yyacTKa Lenu https://m.edsoo.ru/ff0aad44a
JlaGopaTtopHast pabora "HcciaenoBanue
16 3aBHCUMOCTH CHJIbI TOKA, UYIIETO YEPE3 1 bubnmnorexka HOK
PE3UCTOP, OT CONMMPOTUBIICHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HarpsKEHUs Ha pe3ucrope”
47 [locnenoBarenbHOE U NapaieIbHOE
COCTMHEHUS TIPOBOTHUKOB
JlaboparopHas pabota "IIpoBepka npaBumna
g [COXeHUA HaIpsHKEHUH npu 1 bubnmnorexa [JOK
II0CJIEIOBATEIbHOM COEIUHEHNUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3ucTopoB”
JlaboparopHas paboTta "IIpoBepka mpaBumna amis
49 cubl TOKA MPH NMapalljieIbHOM COSIMHEHUH 1 bubmmorexa LTOK
. https://m.edsoo.ru/ff0aadle
pPE3UCTOPOB
50 Pemenue 3amau Ha mpumeHeHue 3akoHa Oma bubmuoreka [{OK
JUISL pa3JIMYHOTO COEAMHEHUS TPOBOIHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTta 1 MOIITHOCTB ANEKTPUIECKOTO TOKA. bubnmoreka [JOK
3akoH [[xoynsa-Jlenna https://m.edsoo.ru/ff0ab124
59 JlaGopatopHas pabota "Onpeznenenue paboThl U 1 bubmmorexka HOK

https://m.edsoo.ru/ff0ab3e0

53

DNEeKTpUUECKUe e U OTpeOuTenn
QIeKTpudecKoi snepruu B ObITy. KopoTkoe
3aMbIKaHUE

bubmmoreka [JOK
https://m.edsoo.ru/ff0ab660

54

[ToaroroBka Kk KOHTPOJBLHOM paboTe MO TeMe
"DnekTpuuecKue 3apsabl. 3apsHKEHHBIE Tella U

ux B3aumojieicTBus. [locTosiHHBIN A51eKTp. TOK"

but6mmoreka I[IOK
https://m.edsoo.ru/ff0abd2c



https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c

KoHTponbHas paboTta 1mo teme "DIeKTPUIECKre

[MPOT'PAMME

55 3apsAbl. 3apsHKEHHBIE Tea U UX 1 bubnmoreka [JOK
B3aUMOJIEUCTBUS. [IOCTOSIHHBIN AIEKTpUUECKUI https://m.edsoo.ru/ff0abea8
TOK"

56 TlocTOSHHBIE MATHUTEI, MX B3aUMOIEHCTBUE 1
Ypok-uccienopanue "M3yuenue noneit bubnmnoreka HOK

57 \ 1 1
MMOCTOSIHHBIX MAarHUTOB https://m.edsoo.ru/ff0ac3d0

58 MarauTHoe mose. MaruutHoe noJie 3eMiId U 1 bubnmoreka [JOK
€ro 3HaueHHue JUIA )KU3HU Ha 3eMiie https://m.edsoo.ru/ff0acOba
OmneiT OpcTena. MaruutHoe nose

59 hnekrpuueckoro Toka MarHuTHOE 1oJe 1 bubmmorexa LOK

p https://m.edsoo.ru/ff0ac1d?
KATYIIKA C TOKOM
[IpuMeHeHue 3EeKTPOMArHuTOB B TEXHUKE.
60 JlaGoparopHnas padota "M3yueHue nericTBus 1 0.5 butamorexa LIOK
patopHai p Vi " ' https://m.edsoo.ru/ff0ac74a
MarHUTHOTO TI0JIs Ha MTPOBOJIHUK C TOKOM
DNEKTPOABUTATEh TOCTOSTHHOTO TOKA.
Hcnonb3oBaHue aeKTpoABUTaTeNIe B
61 TEeXHUYECKHX yCTPOWCTBAX M HA TPAHCIIOPTE 1 bubmorexa [JOK
yerp " P pTe. https://m.edsoo.ru/ff0ac86¢c
JlaboparopHnas padota "KoHCTpyrpoBaHue U
n3ydeHue paboThl dJEKTpoABUTATENA"

62 OnbiTel @apazest. 3aKOH 3JEKTPOMarHUTHOU 1
uHaykuuu. Ipasuno Jlenna
DnekTporeHeparop. CrocoObl MOTydeHUs

63 pneKkTpUuecKOl SHepruu. DJIEKTpPOCTaHIMK Ha 1
BO300HOBJISIEMBIX HCTOYHUKAX YHEPTHH

64 [ToaroroBka Kk KOHTPOJIBHOU paboTe MO TEME 1
"DIeKTpUUECKNE U MAarHUTHBIC SIBIICHUS "

65 KonTponbHas pabota o Teme "DneKTpuyecKue 1 bubmuotexa [JOK
Y MarHUTHBIC SBICHUS" https://m.edsoo.ru/ff0acb14

66 PesepBHblit ypok. PaGoTta ¢ Tekctamu 1o reme 1 bubnmnorexka [JOK
"TennoBbie ABICHUS" https://m.edsoo.ru/ff0accse

67 PesepsHslIitl ypok. Pabora ¢ TekcTamu 1o Teme 1 bubmuotexa [JOK
"TTocToSTHHBIN AMMEKTpUYECKUil TOK" https://m.edsoo.ru/ff0acdc6

68 PezepBHblit ypok. PaboTta ¢ TekcTamu 1o Teme 1
"MarHuTHbI€ SIBICHUS"

OBUIEE KOJIMYECTBO YACOB I10 68 145
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9 KUIIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Tema ypoka Hara uudposeie
n/n Beero K%HTP HgaKT M3y eHuH oOpa3oBaTe/ibHbIE
pa6oThI padoThI pecypesi
1 Mexanunueckoe JBrkeHue. MarepuanbHas 1
TOUYKa
5 Cucrema orcueta. OTHOCUTEILHOCTh 1 bubnmunorexa LIOK
MEXAHUYECKOTO IBUKECHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE MPSIMOIIMHEHHOE TBUKCHIE 1 bubmmorexa [JOK
p P A https://m.edsoo.ru/ff0ad19a
4 HepaBHOMepHOE NPAMOIUHENHOE IBUKCHUE. 1
CpenHsisi 1 MTHOBEHHASI CKOPOCTh
5 [IpsamonuHeiHOE PaBHOYCKOPEHHOE 1 bubnmnoreka HOK
JBUKCHHE. Y CKOpPEHUE https://m.edsoo.ru/ff0ad8d4
CKOpoCTh MPSAMOIMHENHOTO
6 paBHOYCKOpPEHHOTO JBIKeHUS. ['paduk 1
CKOPOCTH
JlaGopaTtopHast pabora "Ornpenenenue
7 ycko peHI/ISII) TGJIBI,) npu aBHOpCiO €HHOM 1 1 bubmmorexa [IOK
yeROP DI PABHOYCROPEHHO https://m.edsoo.ru/ff0adb18
JBUKEHHUH 110 HAKIIOHHOW MIOCKOCTH
8 CobonHoe manenue ten. OnbiTel [ammies 1
PaBHOMEpHOE ABHKEHUE TIO OKPYKHOCTH.
9 Ilepuo I/II) qaCTHOTa obpa eHI/I;IpJ}EI(HeﬁHa;I u 1 bubmorexa HOK
proi pait ' https://m.edsoo.ru/ff0ael176
yTJI0Basi CKOPOCTH
10 IleHTpOCTPEMHUTEITHLHOE YCKOPEHUE 1
bu6mmoreka [IOK
11 i 1
[Tepsb1it 3ak0H HproToHA. BekTOp Citbl https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroTona. 1 bubnmnoreka HOK
PaBHOEliCTBYIOIIASA CHITa https://m.edsoo.ru/ff0ae72a
. bu6mmoreka [JOK
13 Tperwii 3akon Hetorona. Cyneprosurms cun -~ 1 https://m.edsoo.ru/ff0ae982
14 Pemenue 3a1ay Ha MpUMEHEHHE 3aKOHOB 1 bu6mmorexa [JOK
Herorona https://m.edsoo.ru/ff0aeb6c
bubnmorexa LIOK
15 Cuna ynpyrocru. 3axon I'yka L https://m.edsoo.ru/ff0aeca2
16 Pemenue 3a1a4 no treme «Cuia yrnpyroctu» 1
17 JlaGopaTtopHas pabota «OnpeneneHue 1 1 bubnuoteka [JOK
’KECTKOCTH MPY>KUHBI» https://m.edsoo.ru/ff0aee28
bubnunorexa LIOK
1 1
8 Cuna Tperns https://m.edsoo.ru/ff0af738
but6mmoreka [IOK
19P 1
9 Pemenwe 3amaq mo Teme «Cuia TpeHUS https://m.edsoo.ru/ff0afa26
20 JlaGopaTopHnas pabota "Onpenenenue 1 1 bubnmnorexa [JOK

Kod(urmenTa TpeHH CKOIBKCHUS"

https://m.edsoo.ru/ffOaf8be



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be

21

Pemenue 3amau mo teme "3akoHbl HeroToHA.
Cuna ynpyroctu. Cuna tpeHus"

bubnunorexa LIOK
https://m.edsoo.ru/ffOafb8e

22

23

Cuna Ts>KeCTH M 3aKOH BCEMHPHOTO
TATOTEHUS. Y CKOpEHHE CBOOOHOTO aACHUS

Ypok-koHpepennus "JIBuxeHHuE TEI BOKPYT

rpaBuTalnOHHOrO 1eHTpa (ConHeuHas
cucrema). ["amaktuxu"

but6mmoreka [IOK
https://m.edsoo.ru/ff0af044

24 Pemenue 3agau mo teme "Cuia TSHKECTH B bubnunorexa LIOK
3aKOH BCEMUPHOTO TSATOTCHHS" https://m.edsoo.ru/ff0af5f8
[IepBas kocMHu4ecKasi CKOPOCTb. bubmuoreka [JOK

25

26

27

HesecomocTs u neperpysku

PaBHOBecHe MaTepuaaIbHOM TOUKH.
AOcomoTHO TBEpIOE Teso. PaBHOBecHe
TBEPJIOTO TeJIa C 3aKPETUIEHHOW OChIO
BpaIieHus

MowmeHT cunbl. LleHTp TsxecTn

https://m.edsoo.ru/ff0af33c

bu6nmmorexa [IOK
https://m.edsoo.ru/ffOafe36

28

29

30

Pemenue 3amay nmo reme "MOMEHT CHUIIBL.
Lentp Tsixectn"

[ToaroroBka K KOHTPOJIBHOI paboTE MO TEMe
"MexaHn4YecKoe IBIKEHUE.
Bsaumoneticteue ten"

KontponpHas paboTa o Teme

"MexaHn4yecKoe IBVKEHUE.
Bsanmonelictsue ten"

bubnuoreka [{OK
https://m.edsoo.ru/ff0b02b4

bubmuoreka [{OK
https://m.edsoo.ru/ffOb0408

bubnunorexa LIOK
https://m.edsoo.ru/ffOb06ec

31

Nmnynbe Tena. Umnynbse cuibl. 3aKoH
COXpAHEHHUs UMITYJIbCa. YIIPYroe U
HEYIPYroe B3auMOJEHCTBUE

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb07fa

32

33

34

35

Pemenue 3amau mo Teme "3akoH coXpaHEHUS
uMmnysbca'

Ypok-koHpepeHuus "PeakTuBHOE JBIKEHUE
B IIPUPOJIE U TEXHUKE"

Mexann4deckas pa60Ta 1 MOIITHOCTH

Pabora cuiibl TSXKECTH, CUITBI YIIPYTOCTH U
CHJIBI TPEHUS

bubnmorexa LIOK
https://m.edsoo.ru/ffOb096¢c

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb0a84

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb0db8

36

JlaGopaTopHas pabota «OrnpeneneHue
paboThI CHIIBI TPEHUS IPU PAaBHOMEPHOM
JABHKCHHU TEJIa 110 FOpI/ISOHTaJ'II)HOI\/’I
MOBEPXHOCTH»

37

38

39

CBs13b dHEepruu 1 padoThl. [loTeHManpHAS
SHEprus

Kunernueckas sneprus. Teopema o
KMHETUYECKOU SHEPTUU

3aKkoH COXpPAaHCHUS DHCPIruu B MEXaHUKE

bubnunorexa LIOK
https://m.edsoo.ru/ffOb0c32
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40 JlaGopatopHas pabota «/3yueHue 3akoHa bu6muotexa [JOK
COXPAHEHUS SHEPTUNY https://m.edsoo.ru/ffOb12fe

41 KoebarenpHOE IBHKEHHUE H €TO bubnuoteka [JOK
XapaKTEPUCTUKH https://m.edsoo.ru/ff0b1858
3aryxaromue Konebanus. BolnyxeHHbIE bubmmoreka [JOK

42

koyieOanus. Pe3oHanc

https://m.edsoo.ru/ff0b20f0

43

44

45

MareMaTH4ecKuil U NPy KUHHBIM MAsITHUKH
Ypok-uccnenoBanue «3aBUCUMOCTD IIEPUOAA
KOJICOAHUH OT JKECTKOCTH MPYXKHUHBI U MacChl
rpy3a»

[TpeBpaliieHre SHEPTUU P MEXAHUYCCKUX
KOJIeOaHUSIX

bu6nmorexa [IOK
https://m.edsoo.ru/ffOb197a

46

JlaboparopHas pabota «Onpenenenue
4acTOThI U NIEpH0/1a KoJaeOaHu NpyKUHHOTO
MassTHUKA»

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

47

48

49

JlaGopaTtopnast padora «I[IpoBepka
HE3aBUCHMOCTH TIepro/ia KojebaHuii rpysa,
MOABCIICHHOI'O K HUTHU, OT MACCBI I'py3a»

Mexauunueckue BoiaHbL. CBOMCTBA
MeXaHW4YeCKUX BOJIH. [IpomonbHbIC 1
MOTIEPEYHBIE BOJIHBI

Ypok-koH(pepermus "MexaHn4eCKHue BOJTHBI
B TBEPAOM Teiie. CeicMUYECKUE BOTHBI"

bubmuoreka [{OK
https://m.edsoo.ru/ffOb197a

bubmuoreka [{OK
https://m.edsoo.ru/ffOb21fe

50
51

52

53

BBYK. PaCHpOCTpaHeHI/Ie " OTPAKCHUC 3BYKa

Ypok-uccnenosanue "Habnronenue
3aBUCHMOCTH BBICOTHI 3ByKa OT YacCTOTHI"

I'pomMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTHYECKHI1 pe30HaHC
Ypok-koHpepenius "YapTpazByk u
UH(Pa3BYK B IPUPOJIE U TEXHUKE"

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb23ca

54

[ToaroroBka Kk KOHTPOJIBLHOM paboTe MO TEMe
"3aKkoHbI cCOXpaHeHHs. MexaHnuecKue
KoJieOaHus U BOJIHBI"

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb25f0

55

56

KonTtponbHast pabota o Teme "3aKoHbI
coxpaHeHHst. MexaHnueckue KojaeOaHus u
BOJIHBI"

DJIEKTPOMArHuTHOE MOJIE.
DNIEKTPOMArHUTHbIE BOJHBI

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

57

58

59

CBOICTBA JIEKTPOMAarHUTHBIX BOJH
Ypoxk-koHpepenuus "[kana
PIIEKTPOMArHUTHBIX BOJIH. Mcnonbs3oBanue
AIEKTPOMArHUTHBIX BOJIH JJISI COTOBOM
cBs3u"

Ypok-uccnenosanue "M3yueHue CBONCTB

OJICKTPOMAIrHUTHLBIX BOJIH C TIOMOIIIBIO

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

but6mmoreka [IOK
https://m.edsoo.ru/ffOb2c6c
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MoOuipHOTO Tenedona"

60

Pemenue 3amay Ha onpeieieHre 4acTOThI U
JUTMHBI SJIEKTPOMArHUTHON BOJTHBI

61

DNEeKTpOMarHuTHas IPUpPO/ia CBETA.
CxopocTh cBeTa. BoirHOBBIE CBOWCTBA CBETa

bubnunorexa LIOK
https://m.edsoo.ru/ffOb31d0

62

Hcrounuku ceera. [Ipsmonunennoe
pacnpoctpanenue ceera. 3armeHust ConHua
u JIyHbI

bu6nmorexa [IOK
https://m.edso0.ru/ff0b3658

63

64

3aKkOH OTpa)keHUs cBeTa. 3epkaia. Pemenue
3a/1a4 Ha TPUMEHEHHUE 3aKOHA OTPAKCHHUS
cBeTa

[Ipenomnenue cBeta. 3aKOH MPETOMIICHUS
cBeTa

bu6nmorexa [IOK
https://m.edsoo.ru/ffOb38c4

bubnunorexa LIOK
https://m.edsoo.ru/ffOb3aea

65

[TomHOE BHYTpEHHEE OTpaKEHUE CBETA.
Wcnonb30BaHne NOJHOTO BHYTPEHHETO
OTpa’KeHHsI B ONITUYECKUX CBETOBOJAX

bubnunorexa LIOK
https://m.edsoo.ru/ffOb3c5c¢c

66

JlaGopaTtopHast pabora "HcciaenoBanue
3aBUCHMOCTH YIJla IPEJOMIIEHHUSI CBETOBOIO
Jy4a OT yIJla NaJieHUs Ha TpaHule "BO3ayX-

nn

CTCKIJIO

Ypok-koH(pepenmus "Vcnonb30Banne

67 MOTHOTO BHYTPEHHETO OTPAKCHUS:
CBETOBO/IbI, OIITUKOBOJIOKOHHAS CBSI3b"
bubmuoreka [{OK
68 UIun3el. OnTrdeckas cuiia TUH3BI
https://m.edsoo.ru/ffOb3f2c
bubnunorexa LIOK

69

[TocTpoenue nzoOpaxeHnit B TMH3AX

https://m.edsoo.ru/ffOb444a

70

JlabopaTtopHast pabota "Ornpenenenue
(OKYCHOTO PacCTOSIHUS U ONITUYECKOMN CHUITBI
cobuparomiei TuH3bI"

bubnmorexa LIOK
https://m.edsoo.ru/ff0b4206

71 Ypoxk-koudpepernus "OnTHUECKHE THH30BbIE bubmmnorexa LIOK
npubops"” https://m.edsoo.ru/ff0cOa7e
bu6mmoreka [IOK

72

['ma3 xak ontuyeckas cucrema. 3peHue

https://m.edsoo.ru/ff0b4684

73

74

75

Ypok-koudepenuus "Jledexrsl 3penus. Kak
COXpaHUTh 3peHue"

Paznoxxenue 6enoro ceera B criekTp. ONbITHI
Herorona. CnoxxeHue CrieKTpajabHbBIX [[BETOB.
Jlucniepcus ceera

JlaGopaTopHnas padota "OMbITHI 11O
pa3’I0XKEHUIO OENOro CBEeTa B CIIEKTP U
BOCTIPUATHIO 1[BETA MPEIMETOB MIPH UX
HaAOIIO/IEHUU Yepe3 IIBETOBbIE PUIBTPHI"

but6mmorekxa [IOK
https://m.edsoo.ru/ffOc0f4c

but6mmoreka [IOK
https://m.edsoo.ru/ff0cOe2a

76

Ypoxk-nipakTukyM "BoiHOBBIE CBOWCTBA
CBeTa: IucIepcHsi, UHTeppepeHus U
mudpaxus"
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OmnbiThl Pesepdopaa u miianerapHas MoJienb

bubnunorexa LIOK

" aroma https://m.edsoo.ru/ff0c12a8
78 Tloctynatel bopa. Monens aroma bopa
79 Wcnyckanue U MOTJIOLIEHUE CBETa aTOMOM. bu6muoteka [JOK
KBautbl. JInHe4aTbie CIEKTPHI https://m.edsoo.ru/ff0c144c
Ypok-npaktukym "HalroieHne CrieKTpoB bubnmnoreka HOK
80 "
UCITyCKaHUs https://m.edsoo.ru/ff0c1550
81 PannoakTUBHOCTH U €€ BUJIbI bubmzorexa IOK
https://m.edsoo.ru/ff0c1672
82 Crpoenue atomHoro siapa. Hykinonnas bubnmoreka [JOK
MOJIETb https://m.edsoo.ru/ffOc18ac
83 PaauoakTuBHBIE IPEBpaleHus. M30TombI bubmorexa LIOK
' https://m.edsoo.ru/ffOclal4
Pemenue 3amau no teme: "PagnoakTrBHbBIC bubnuorexa [IOK

84
85

npeBparieHus"
[lepuon nonypacnana

https://m.edsoo.ru/ffOclb4a

Ypoxk-koudepenuus "PagroakTHBHBIE

bubnunorexa LIOK

86 U3JIy4€HUS B IPUPOJE, MEIULIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

87 SnepHble peakiuy. 3aKOHbI COXPAHEHUS bubnuorexa [IOK
3apsI0BOTO U MacCOBOTO YHCEI https://m.edsoo.ru/ff0c1c58
DHeprusi CBSI31 aTOMHBIX si7ep. CBsA3b MacChl bubmmoreka [JOK

88

H DHCPIUn

https://m.edsoo.ru/ffOcld7a

89

90

91

Pemenue 3amgau o reme "SAnepueie peakiun"
Peakuuu cunTe3a u neiaeHus suep.
Wcrounuku sHepruu ConHua v 3BE311
Ypok-koHpepeHuus "SnepHas sHepreTUkKa.
JleficTBHA paguOAKTUBHBIX U3Iy4YEHUN Ha
YKUBBIE OPTraHU3MBbI"

bubmuoreka [{OK
https://m.edsoo.ru/ff0c1e88

92

[ToaroroBka Kk KOHTPOJIBLHOM paboTe MO TEMe
"DIeKTPOMarHuTHOE TOJIE.
DNeKTpOMarHuTHbBIE BOTHBL. KBaHTOBBIE
ABJICHUS"

bu6mmoreka IIOK
https://m.edsoo.ru/ff0c223e

93

KonTposnbHas padbota no teme
"DIeKTPOMarHuTHOE TOJIE.
DNeKTPOMAarHUTHBIE BOJHBI. KBaHTOBBIC
ABJICHUS"

94

95

96

[ToBTOpenue, o600meHne. JlaboparopHbie
paboTel o Kypcy "B3aumopeticteue ten"

IToBropenue, 00o0meHue. Perenne
pacUeTHBIX ¥ KAYECTBEHHBIX 33]1a4 110 TEMe
"TerutoBble npouecch”

[ToBropenue, 00o01menue. Perenne

pacyeTHBIX U KaYECTBEHHBIX 3a/a4 10 TEME
"KIIJI TermoBbIX aBurarencii”

bubnunorexa LIOK
https://m.edsoo.ru/ff0c245a

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

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c2a22

97

[ToBropenue, 00o01meHue. Pemenne

but6mmoreka [IOK
https://m.edsoo.ru/ff0c2b30
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pacyeTHBIX M KaYeCTBEHHBIX 3a/1a4 10 TeMe
"KII/] anexrpoycTaHoBOK"

ITPOTPAMME

08 [ToBTOpenwue, 0600meHNE. JlabopaTopHbIe 1 1 bubnuoteka [JOK
paboTsl o Kypcy "CBeToBbie sSBICHHS" https://m.edsoo.ru/ff0c2c52
[ToBTOpenue, 0600meHue. Pabora ¢

99 Texcramu 1Mo TeMe "3aKOHBI COXPAHEHUS B 1 bubmmorexa [JOK

" https://m.edsoo.ru/ff0c2d6a

MEXaHHKE

10 OHOBTopeHHe, 0006menue. Pabora ¢ 1 bubnunorexa LIOK
tekctamu 110 Teme "KojaebaHust 1 BOIHBI" https://m.edsoo.ru/ff0c2e82

10 l1'[013T0peHHe, o6o6mmenue. Pabota ¢ 1 bubmuoreka [JOK
TekcTtamu 1o Teme "CBeTOBbIC SIBIICHUS " https://m.edsoo.ru/ff0c3044
[ToBTOpenue, 0600meHue. Pabora ¢

102rexcramu o Teme "KBaHnToBas u sjepHas 1
buzuka"
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YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET






