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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma no gusuke Ha YpoBHE OCHOBHOTO 00IIero o0pa3oBaHUs COCTABJICHA HAa OCHOBE MOJIOKEHUN U TpeOOBaHUM
K pe3yJibTaTaM OCBOEHHsS Ha 0a30BOM YpOBHE OCHOBHOM 00Opa3oBaTelbHOW Iporpammel, npeacrasieHHbix B @PI'OC 000, a
TaKkKe ¢ ydy€TtoMm QenepanbHoil paboueld mporpammbl BocnuTaHus v KoHuenuuu mnpenopaBaHusi y4eOHOTO MpeaMeTa
«Dusunkay.

Copepxanue mnporpamMMmbl 1o (GU3MKE HampaBieHO Ha (OPMHUPOBAHHE €CTECTBEHHOHAYYHOW TI'PaMOTHOCTH
oOydaromuxcs U OpraHu3alyi0 U3ydeHUs (PU3UKU Ha JAESTeNIbHOCTHOW ocHOBe. B mporpamme mno (u3ukKe y4UTHIBAIOTCS
BO3MOXXHOCTU ydeOHOro mpeamera B peanuzanuu TpedoBanuii PI'OC OOO K mIaHUpyeMbIM JUYHOCTHBIM U
METanpeIMETHBIM pe3yJibTaTaM O0yUYeHHUS, a TaKKe MEXKIPEIMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB Ha
YpOBHE OCHOBHOT'O 00IIET0 00pa30BaHUsI.

[Iporpamma mo (¢u3MKe yCTaHABIMBAECT paclpeleieHrue yuyeOHOro marepuana Mo rojgaM oOydeHus (Mo Kiaccam),
npeajaraeT MpUMEPHYIO MOCJIEeI0BATEILHOCTh U3YyUEHHUs TEM, OCHOBAHHYIO Ha JIOTHMKE PAa3BUTHUS MPEIMETHOIO COACpKAHUS
U y4€Te BO3pPACTHBIX OCOOEHHOCTEH 00yYalomuXCsl.

[Iporpamma mo ¢usuke pazpaboTaHa ¢ LEIbIO OKa3aHUS METOAMYECKOW MOMOIIM YYUTENI0 B CO3/laHUU paboueit
IPOrpaMMBbl IO Y4EOHOMY TIPEJIMETY.

®duzrka SBISETCS CHUCTEMOOOPA3YIOIMIUM JII €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIBKY (HU3HUYECKUE
3aKOHBI JICKAT B OCHOBE IIPOIICCCOB M SIBJICHUH, N3ydyaeMbIX XUMHEH, OMOJIOTHEH, acTpOHOMHEH 1 (HU3ndecKoi reorpaduei,
BHOCHUT BKJIaJl B €CTECTBEHHOHAYYHYIO KapTUHY MHpa, MPENOCTaBiIseT Haubosee sicHble 00pa3ibl MPUMEHEHUSI HAYYHOTO
METO/1a MO3HAaHUA, TO €CTh CII0C00a MOTYUYEHHUs JOCTOBEPHBIX 3HAHUI O MHUPE.

Opna u3 TMaBHBIX 3a1a4 (U3HYECKOro oOpa3oBaHUS B CTPYKType OOIIero oOpa3oBaHHs COCTOMT B (POPMHUPOBAHHUU
€CTECTBEHHOHAYYHOI IPaMOTHOCTH U MHTEPECA K HAYKe Yy 00y4arolIuXCsl.

N3yuyenne ¢u3ukun Ha 0a30BOM ypOBHE IMPEANOJaraeT OBJIAJEHUE CJICAYIOIIMMH  KOMIETEHTHOCTSIMH,
XapaKTEPU3YIOIINMH €CTECTBEHHOHAYYHYIO TPAMOTHOCTb:

e HAYYHO OOBSCHSATH SIBJICHMUS;
* OIICHMBATh U TIOHUMATh OCOOCHHOCTH Hay4HOTO MCCIICOBAHNUS;
e UHTEPIPETUPOBATH JAHHBIE U UCIIOJI30BaTh HAYYHBIE JIOKA3aTEJIbCTBA JJIS ITOJIyYE€HHS BBIBOIOB.



Henu wm3ydyenus (HU3MKA HA YPOBHE OCHOBHOrO oOwIEro oOpas3oBaHus ompeneieHsl B KoHuenuuu mnpenopaBaHus
yueOHoro mnpeamera «®dusuka» B 00pa3zoBaTelbHBIX opranuszanusax Poccuiickoit ®enepanuu, peasu3yroUdX OCHOBHBIE
oO1ieo0pa3oBatesibHble MIpOrpaMMbl, YTBepkaAEHHOU permienueM Koimnmeruu MunucrepctBa mnpocsemieHus Poccuiickoit
®deneparuu (mpotokona ot 3 gexkadbps 2019 r. Ne [1K4BH).

Ieaun nzyyenus pusuku:

e MpUOOpETEHUE MHTEpEca M CTPEMIICHHS OOyYaromMXCd K HAyYHOMY M3Y4YEHHUIO TMPUPOJbI, pa3BUTHE UX

MHTEJJIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;
epa3BUTHE NPEACTABICHUNA O HAYYHOM METOJAE NO3HAHUS U (POPMUPOBAHHE HCCIENAOBATEIBCKOIO OTHOIIECHUS K
OKPYKAIOLIUM SIBIICHUSIM,;

e popMUpOBaHHE HAYYHOTO MUPOBO33PEHHS KaK PE3yiibTaTa U3y4eHHUs] OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTAIbHbBIX

3aKOHOB (PU3UKH;

« popMupOBaHHEe MPEACTABICHUHN O PO (GU3UKU JIJIS1 PA3BUTHUS JPYTUX €CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJOTHIA;

e Pa3BUTHE MPEACTABICHUI O BOBMOXHBIX cepax Oyayiiel npopecCuoHalIbHON IeSTEIbHOCTH, CBI3aHHON ¢ (U3UKOMH,

HOJArOTOBKA K JaJIbHEHIIEMY OOyYEHHUIO B ’TOM HalpaBICHUHU.
JIoCTI)KEHHEe 3TUX Lened mporpamMmbl Mo (U3MKE Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHMs 00ecredyMBaETCS
pelIeHrueM CIIEYIOIUX 3a4aY:
e IPHOOPETEHUE 3HAHUM O TUCKPETHOM CTPOEHHUH BELIECTBA, 0 MEXAaHUUYECKUX, TEIIOBBIX, MEKTPUUECKUX, MATHUTHBIX
Y KBaHTOBBIX SIBICHUAX;

* IPHOOPETEHNE YMEHUHN OMUCHIBATh U OOBACHATH (PU3NYECKUE SBJICHUSI C HCIIOJIb30BaHUEM MOJyUYEHHBIX 3HAHU;

e OCBOCHHE METO/IOB PELICHUs MPOCTEUIINX PACUETHBIX 3aJ]au C UCTOIb30BaHUEM (PU3MUECKUX MOJENIEeH, TBOPUECKUX U
IIPAaKTUKOOPUEHTUPOBAHHBIX 3a/a4;

epa3BUTHE YMEHUH HaONIOAAaTh MPUPOJHBIE SBICHUS W BBIIOJIHATH ONBITHI, JabopaTopHble pabOTHl U
HKCIEPUMEHTAIbHBIC UCCIEA0BAaHUS C UCTIOIb30BAaHUEM U3MEPUTEIIBHBIX TPHOOPOB;

¢ OCBOCHHE MPUEMOB paboThl ¢ MHpOpManuend (PU3NIECKOro COAEp)KaHWs, BKIIOYAs MH(OPMAILMIO O COBPEMEHHBIX
JTOCTHXKEHUAX (PU3MKH, aHAINU3 U KPUTHUYECKOE OIICHUBAaHHUE HH(OpMaLNK;

*3HAKOMCTBO €O cdepaMu MpodeccHOHaNTbHOW JEATENbHOCTH, CBSI3aHHBIMU C (U3UKOH, M COBPEMEHHBIMHU
TEXHOJIOTUSMU, OCHOBAaHHBIMU Ha JOCTIKEHUAX (PU3NUECKON HAYKH.



Ha wusydenne ¢usuku (0a30BbIl ypOBEHb) HA YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHusl OTBoaUTCS 238 vacoB: B 7
KJ1acce — 68 yacoB (2 yaca B Hefle10), B 8 kinacce — 68 yacoB (2 Jaca B Henenro), B 9 kinacce — 102 gaca (3 yaca B HeZIEIiO).

[Ipennaraemsplii B mporpamMme Mo (QuU3MKe MepedeHb Ja0opaTOPHBIX PabOT M OMBITOB HOCHUT PEKOMEHAATENIbHbIN
XapakTep, yUuTesb JeJaeT BbIOOP MpOBEAEHUS Ja0OpaTOPHBIX PadOT M OMBITOB C YUYETOM MHAMBHUAYAIBHBIX OCOOEHHOCTEM

oOy4aromuxcs, CIUCKa SKCIEPUMEHTAIbHbIX 3aJaHul, peaaraeMbIX B paMKaXx OCHOBHOI'O IOCY/IapCTBEHHOT'O dK3aMeHa Mo
dusuke.



COIAEPKXAHHUE OBYYEHUA
7 KIIACC

Paznen 1. ®u3uka u €€ poJib B MO3HAHUM OKPYKAIOLIET0 MHUPA.

®usuka — Hayka o npupoje. ABnenus npupoasl. Ouznueckue SBICHUS: MEXaHHMYECKHUE, TEIIOBBIC, YIEKTPUUECKUE,
MAarHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckue BenuuMHBL. M3Mmepenune ¢usnyeckux BeaudyuH. Duszudeckue npubopsl. llorpentHocTs HU3MEpEHUH.
MexayHapoHasi CUCTEMA €IMHUIL.

Kak ¢usuka u apyrue ecTeCTBEHHbIE HAYKU U3Y4aloT MpUpoay. EcTeCTBEHHOHAYyYHBIN METO/I MTO3HAHUS : HAOII0IeHUE,
MOCTAaHOBKA HAYYHOT'O BOMPOCA, BBIJBMKEHUE THUIOTE3, SKCIIEPUMEHT IO MPOBEPKE TUIOTE3, OOBICHEHUE HAOJII01aeMOro
sBieHus. Onucanue GU3NYECKUX SIBJICHUN C TIOMOIIBI0 MOJICTICH.

Jemoncmpayuu.

1. MexaHuueckue, TEIIOBbIE, AJIEKTPUIYECKUE, MATHUTHBIE, CBETOBBIE SIBJICHUS.

2. dusznyeckue TpUOOPHI U MpoLIeaypa MPSIMBIX U3MEPEHUM aHAJOTOBBIM U ITU(DPOBBHIM MPUOOPOM.

Jlabopamopnuie padbomot u onvimot.

OmnpeenieHue 1EeHbI JASICHUS KTl H3MEPUTEIHHOTO ITPUOOpA.

N3mepenne paccTosTHUN.

N3mepenune 06bEMa KUAKOCTH U TBEPIOTO TEa.

OrnpeneneHue pa3MepoB MajabiX Tell.

N3mepenne TemiepaTypsl IPU MOMOIIH KUJIKOCTHOTO TEPMOMETPA U TaTYMKA TEMIIEPATYPHI.

[IpoBenenue ucciieqoBaHus MO MPOBEPKE THUIOTE3bI: JATBHOCTH IOJETA MIAPHUKA, MYIIEHHOTO TOPU30HTAIBHO, TEM
OombIie, yeM OOJIbIIE BBICOTA MTyCKa.

Paznen 2. IlepBoHayajibHbIe CBeJIeHHSI 0 CTPOCHHHU BellecTBA.

CtpoeHue BeliecTBa: aTOMbl U MOJICKYJIbI, X pa3Mepbl. OMbBITHI, I0Ka3bIBAIOIINE TUCKPETHOE CTPOCHHE BEIESCTRA.

JIBmwkenue dactuil BemiecTBa. CBSA3b CKOPOCTH JBWKEHUS 4YacTHUI[ C TemIepaTypod. BpoyHOBCkoe IBHMXEHHUE,
muddy3us. BzanmopeiicTBE YaCTHIT BEIIECTBA: MPUTSIKCHUE U OTTAJIKUBAHHE.
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ArperaTHple COCTOSIHHS BELIECTBA: CTPOEHUE Tra3oB, >KMIKOCTEH M TBEPABIX (KPUCTALIMYECKUX) Tell. B3aumocBs3b

MCIKOY CBOMCTBaMH BCIICCTB B PA3HBIX arperaTHbIX COCTOSHUAX W UX ATOMHOMOJICKYJIAPHBIM CTPOCHHCM. OcobeHHoCcTH
arperaTHbIX COCTOSIHUU BOJBI.

Jemoncmpayuu.

1. HabGmonenune OpOyHOBCKOIO IBUKEHHUS.

2. Habmonenue nuddysun.

3. HaGmronenue siBieHui, 0ObSICHSIIOMMXCS TPUTSHKEHUEM UM OTTAJIKUBAaHUEM YaCTHUII BEIIECTBA.

Jlabopamopnuie padomot u onvimot.

1. OreHKa TUuaMeTpa aToMa METOJIOM PsJIOB (C UCIIOIb30BaHUEM (poTorpaduit).

2. OnbITHI 110 HAOJTIOJICHUIO TETUIOBOTO PACIIUPEHUS Ta30B.

3. OnbITHI 10 OOHAPYKEHUIO JCHCTBHS CUIT MOJICKYJISIPHOTO TIPUTSKEHUS.

Paznen 3. JIBu:keHHe U B3aMMOIECTBHE TeJl.

Mexannueckoe JBIWKEHUE. PaBHOMepHOe u HepaBHOMepHoe JBrkeHue. Ckopoctb. CpemHssi CKOpPOCTh TMpHU
HEPaBHOMEPHOM JIBMKEHUH. Pacuér myTH v BpeMEeHH JIBUKEHUS.

SIBnenue mHepuuu. 3aKOH MHEPIUU. B3auMozeiicTBue Ten Kak NMpUYMHA U3MEHEHHs] CKOPOCTU JBIKeHUs Ten. Macca
Kak Mepa uHepTHocTU Tena. [lmoTHocTh BemecTBa. CBA3b INIOTHOCTH ¢ KOJMYECTBOM MOJIEKYJI B €AMHHIIE 00BEMA BEIIECTRA.

Cuna kak xapakTepucTHKa B3aummojencTBus Ten. Cuna ynpyroct U 3akoH ['yka. M3mepeHue cuibl ¢ MOMOIIBIO
IUHAMOMETpa. SIBleHue TiaroTteHus W cuia TsokecTH. Cuia TsOKECTH Ha JApyrux IulaHetax. Bec Tema. HeBecomocTsb.

Ciio)xeHue cuJjl, HalpaBJICHHBIX MO OAHOM npsiMoi. PaBHoaelcTBytomas cui. Cuiia TpeHusi. TpeHHe CKOJBKEHUS U TPEHUe
nokosi. TpeHue B puUpoie U TEXHUKE.

JHemoncmpayuu.
Hab6mromeHrne MexaHUIeCKOro IBHKCHUS TeEa.
N3mepenne cKopoCcTH MPSIMOJIMHEHHOTO IBUKECHUS.
HaOnronenue siBIeHUs UHEPITUH.

CpaBHeHuE Macc Mo B3aUMOJICHCTBUIO TETI.
CnoxeHue cuJjl, HallpaBJIECHHBIX M0 OJJHOM MPSMOH.
Jlabopamopnuie padbomot u onvimeot.

1
2
3
4. HabOnrogeHve U3MEHEHHS] CKOPOCTH IIPU B3aUMOJEHCTBHUH TEll.
5
6
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OnpeneneHue CKOPOCTH PaBHOMEPHOT'O JIBMXKEHHUS (IIapUKa B KUIAKOCTH, MOJEIN 3JEKTPUUYECKOr0 aBTOMOOMIISA U
TaK jajee).

Onpenenenue cpeHe CKOPOCTH CKOJBXKEHUSI OpyCKa WU IIapUKa 110 HAKJIOHHOW TIOCKOCTH.

Onpenenenue MIOTHOCTH TBEPIOTO TENA.

OnbIThI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTb pacTsKeHus (AedopMaliviu) MIPY>KUHbBI OT TPUIOKEHHON CHUJITBI.

OnbIThL, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUS CKOJIBXKEHHUS OT BEca Tejla U XapaKTepa CONPUKACAIOIINXCS
IIOBEPXHOCTEM.

Paznea 4. JlaBjieHne TBEPABIX TeJI, KUIKOCTE U ra3os.

Hasnenune. CriocoObl yMEHBIICHUS U YBeJIUUYEHUS AaBieHus. JlaBneHnue rasa. 3aBUCUMOCTb JaBJEHUS Tra3a OT 00béMa,
temnepatypsl. [lepenada qaBpieHus TBEPABIMU TEJIAMU, KUAKOCTIMHU U razamu. 3akoH Ilackans. [lHeBMaTuyeckue MalivHbI.
3aBUCHUMOCTD JIaBJICHUS KUIKOCTH OT rinyouHsl. ['mapocrarnueckuii napagoke. CooOmaromuecs: cocyapl. [ uapapindeckue

MEXaHU3MBI.
Atmocdepa 3emnn u atMmochepHoe naBieHue. [IpUymHBI CyIIECTBOBAaHUS BO3AYIIHOM 000y0uku 3emiuu. OmnbIT
Toppuuernnu. U3mepenue atmMocdepHOro AaBieHus. 3aBUCUMOCTb aTMOC(EPHOTO JAAaBICHUS OT BHICOTHI HaJl YPOBHEM MOPA.
[Tpubops! 115t U13MepeHust aTMOCHEPHOTO JTABICHUSI.
JleiicTBUE KUIKOCTU M ra3a Ha MOTPYKEHHOE B HUX TeNo. BelTankuBaromias (apXxumenoBa) cuiia. 3aKOH ApXuMesa.

[ImaBanue ten. Bo3ayxoruiaBanue.
Jemoncmpayuu.
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3aBUCUMOCTD JIaBJICHUS T'a3a OT TEMIIEPATYPHI.

ITepenava naBneHUs KUJIKOCTHIO U Fa30M.

Coobmaronyaecst COCYIbI.

['mnpaBanyueckuit mpecc.

[IposiBnenne nercTBUst aTMOC(HEPHOTO TABICHHS.

3aBUCHMOCTD BBITAIKHUBAIOIICH CHJIBI OT 00BhEMA MOTPYKEHHON YaCTH TeJa M TUIOTHOCTH YKUIKOCTH.

PaBeHCTBO BBITATKMBAIOIIEH CUIIBI BECY BHITECHEHHOW KUKOCTH.

VYcioBue IUiaBaHusl TEN: IJIABAaHWE WM TMOTPYKEHUE TEJl B 3aBUCHMOCTH OT COOTHOIICHUSA IUIOTHOCTEW Tena M
YKUJIKOCTH.

Jlabopamopnuie padbomot u onvimeot.



HccnenoBanue 3aBUCMMOCTH Beca TeNa B BOJIE OT 00bEMa MOTPYKEHHOM B KUAKOCTh YACTH Tela.

OrnpeneneHne BbITAIKABAIOMIEN CUIIBI, TEUCTBYIOIIEH HA TEJIO, MOTPYKEHHOE B )KUIAKOCTD.

IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOLIEH CUIIBL, IEUCTBYIOIIEH HA TEJIO B )KUIAKOCTH, OT MacChl TEJIA.

OnbIThI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTD BBITAIIKMBAIOLIEH CHIIbI, AIEHCTBYIOIIEH HA TEJIO B KUIKOCTH, OT 00BbEMA
IIOIPYKEHHOM B )KUAKOCTb YaCTH T€JIa U OT IUNIOTHOCTH KUJIKOCTH.

A

5. KoHcTpynpoBaHue apeoMeTpa WK KOHCTPYUPOBAHUE JIOJKHU U ONIPEJIeTIEHNE €€ rPy3010IbEMHOCTH.

Paspnen S. PaGora 1 MOIIHOCTH. DHEpPrusi.

Mexanundeckas pabota. MOLTHOCTb.

[IpocThie MeXxaHM3MBI: phIUar, OJIOK, HaKJIOHHAs TJIOCKOCTh. [lpaBuiio paBHOBecusi pbryara. [IpumeHeHue mnpaBuiia
paBHOBecHs pbluara K 0Joky. «3omoToe npasmwio» mexanuku. KITJ[ nmpocteix mexanu3moB. [IpocTbie MexaHU3MBI B OBITY U
TEXHHUKE.

Mexanunyeckass sHeprusi. KuHetndeckass W mHOTeHUManbHas 3Heprus. lIpeBpailieHue OJHOrO BUJIA MEXAHUYECKOU
SHEPruu B APYror. 3aKOH COXPAHEHUSI SHEPTUU B MEXaHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTBHIX MEXAHU3MOB.

Jlabopamopnuie padbomot u onvimot.

1. Ompenenenue pabOThI CUIIBI TPEHUS MTPU PABHOMEPHOM JIBM)KEHHUH TeJla 10 TOPU30HTATIBHOM MOBEPXHOCTH.

2. HccnenoBanue yciaoBHM PaBHOBECHS phlyara.

3. Usmepenwne KIIJ] HaKITOHHOM MIIOCKOCTH.

4. HM3ydeHue 3aKOHA COXPAaHECHUS MEXAHUYECKOU SHEPTHH.

8 KUIACC

Pa3nen 6. TerioBblie sSIBJICHUS.

OCHOBHbBIE TOJOXKEHUSI MOJIEKYJSIPHO-KMHETUYECKOM TEOpUHU CTPOEHHUs BemiectBa. Macca U pa3Mmepbl aTOMOB H
MoseKyd. OnbIThI, MOATBEPAKIAAIONINE OCHOBHBIE MOJOKEHUS MOJIEKYIIPHOKUHETUYECKOW TEOPHH.

Mopenu TBEPIOTO, >KHAKOTO M Ta3000pa3HOTO COCTOSHMN BemiecTBa. Kpucrammueckue u amopdHbIe Tena.
OObBsicHEHHE CBOMCTB Ta30B, XKUIKOCTEM U TBEPABIX TEJl HA OCHOBE IOJOKEHUN MOJEKYISIPHO-KMHETUYECKOU TEOPHUHU.
CmaunBaHve U KaWUISIPHBIE SIBJICHUA. TEenI0BOE paClIMPEHUE U CKATHE.



Temnepatypa. CBsA3b TeMIlepaTypbl CO CKOPOCTBIO TEIJIOBOTO ABMKEHHS 4dacTUll. BHyTpeHHsisst sHeprusi. CrocoObl
W3MEHEHUsI BHYTPEHHEW SHEpPruu: Terulomnepenadya U coBeplleHre padoThl. Buibl Temionepenayu: TEIIONPOBOIHOCTD,
KOHBEKIINS, U3IyUYCHHE.

KonnuecTtBo TemnoThl. YaenbHas TEIIOEMKOCTh BeIIeCcTBa. TemIooOMeH W TEIUIOBOE pPaBHOBECHE. YPaBHEHHE
TersioBoro Oananca. [InmaBmeHwe W OTBepAEBaHUE KPUCTAJUIMYECKUX BEIIECTB. YJeiabHas TEIUIOTa ILJIABJICHHUS.
[TapooOpazoBanue u koHjaeHcanus. Mcmapenue. Kumenuwe. VYnaenbHas Temiora mnapooOpa3oBaHus. 3aBUCUMOCTH
TEMIIEpaTyPhl KUTICHUSI OT aTMOC(EPHOTO AaBIICHUS.

BnaxuocTs Bo3yxa.

DHeprus TOmIuBa. Y AeIbHas TEIUIOTa CTOPaHMUS.

[Tpunnumne padots! TeruioBsix apurareneit KIIJ temmoBoro nqurarens. TermioBbsie IBUraTey U 3alluTa OKpYKaromien
Cpelpbl.

3aKOH COXpaHEHUS U MPEBPALLICHUS SHEPTUU B TEIIOBBIX MPOLIECCAX.

Jemoncmpayuu.

HaGmronenne OpoyHOBCKOTO IBUKEHUS.
Ha6monenune nuddysuu.
HaGmronenue siBjeHU cMaYMBaHUS U KalTWJUISIPHBIX SBICHUH.
HaGmroneHne TemioBoro pacmmpeHus Teol.
W3meneHnne naBieHus raza Mpyu U3MEHEHUU 00bEMa M HarpeBaHUM WIIH OXJIAXKICHUH.
[IpaBuita u3mMepeHust TeMIepaTypsbl.
Bunbr Terionepenaym.
OxJtakJIcHUE TIPH COBEPIICHUH PaOOTHI.
HarpeBanwne npu coBepiieHnH paboThl BHSITHUMH CHIIAMH.
. CpaBHeHHUE TEMIIOEMKOCTEN pa3IMYHbIX BEIIECTB.
. Habmonenue kumeHus.
. Habnroienue nmoctostHCTBa TeMIepaTyphbl MPH TUIaBJICHUH.
13. Mogenu TEIIOBBIX ABUTATEICH.

LW X N ok WD R

[ Y
N = O

Jlabopamopnuie padbomot u onvimeol.
1. OnbITEI MO OOHAPYKEHUIO ACHCTBHUS CHUIJI MOJICKYJIIPHOTO TIPUTIKEHUS.



OnbITHI IO BEIPAIIMBAHUIO KPUCTAJIOB IIOBAPEHHOM COJIM MJIM caxapa.

OnpIThl IO HAOIIOAEHUIO TEMJIOBOTO PACUIMPEHUS Ta30B, )KUJIKOCTEH U TBEPIBIX TEI.

Omnpenenenue gaBiaeHUs BO3AyXa B Oa/sIOHE IINPHUIIA.

OnbIThI, IEMOHCTPUPYIOLIKE 3aBUCUMOCTb JABJICHUS BO3/AyXa OT €ro 00bEMa 1 HaArpeBaHUs WM OXJIAXKICHUS.
[IpoBepka THUMOTE3bl JUHEWHOW 3aBUCUMOCTH [JIUHBI CTOJIOMKA >KUAKOCTA B TEPMOMETPUUECKON TpyOKe OT

S A T

TEMIEPaTYypPBhl.

HaGmronenne n3aMeHeHus BHyTPEHHEH YHEPTHUH Tella B pe3yJibTaTe TeIuionepeadyu U padoThl BHEIIIHUX CHIL.

8. HccnenoBanue sBJICHUS TEIJI000OMEHA MPU CMENTUBAHUM XOJOHOM U TOpsYEH BOIBI.
OrnpenenieHue KOJMMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOM MpU TEMI00OMEHE C HarpeThiM METaJUIMYEeCKUM
UAJIAHIPOM.

10. OnpenieneHne yAENbHON TEIUIOEMKOCTH BEILIECTBA.

11. UccnenoBanue npouecca UCIapeHusl.

12. OnpenieIeHe OTHOCUTEIBHOM BIAXKHOCTU BO3YyXa.

13. OnpeneneHue yaeabHON TEIIOTHI IIJIaBJICHHUS JIbJA.

Paznen 7. JinekTpuyeckre ¥ MATHUTHBIE SIBJICHUS.

Onektpuzauus Ten. JlBa poaa dNEKTpUYECKHX 3apsioB. B3aumMmopgelicTBue 3apspkKeHHbIX Tell. 3akoH Kynona

~

(3aBHCUMOCTb CUJIbI B3AUMOJECHCTBHUS 3aPS)KEHHBIX TEJ OT BEJIMUUHBI 3aPS0B U PACCTOSIHUS MEK]y TEJIAMHU ).

Dnektpuueckoe mose. Hanpssk€HHOCTh 3nekTpuyeckoro nois. [IpuHOMn cyneprno3uuuy 3J€KTPUYECKUX Mojed (Ha
Ka4eCTBEHHOM YPOBHE).

Hocutenu »siaekTpuyecKuX 3apsaoB. DJIEMEHTApHbIA dyekTpuueckuil 3apsan. CrtpoeHue aroma. IIpoBOIHMKH U
TUAJIEKTPUKHU. 3aKOH COXPAHEHHUS SJIEKTPUYECKOr0 3apsija.

DJIEKTPUUYECKUM TOK. YCJIOBUSI CYIIECTBOBAHHS JJIEKTPUUYECKOTO TOKa. VICTOUHWMKH MOCTOSSHHOTO Toka. JleHcTBus
ANEKTPUUYECKOTO TOKA (TEIIOBOE, XUMUUECKOE, MArHUTHOE). DJIEKTPUUECKUN TOK B JKHIKOCTSIX U Ta3ax.

Onektpuueckass unenb. Cuia TOKa. OyekTpudeckoe HampsbkeHue. CONpOTHUBIIEHHE MPOBOJHHUKA. Y IEIbHOE
CONPOTHUBIICHUE BellecTBa. 3akoH OMa st yuactka uenu. [locnenoBarenbHoe 1 MapaiiesbHOEe COeTMHEHUE TPOBOIHUKOB.

PaGora m MomHOCTH dJeKTpuyYecKoro Toka. 3akoH Jlxoyms—JIeHna. OneKTpuueckue Ienu HW TOTPEOUTENH
ANEKTpUYECKOU FHepruu B ObITy. KopoTkoe 3aMbIKaHUE.



ITocTostHHBIE MarHuThl. B3amMoaelicTBHE ITOCTOSHHBIX MarHuTOB. MarumTHoe moje. MarHutHoe mojie 3eMIH U €Tro
3HAYEHHUE JJIs1 KU3HU Ha 3emiie. OnbIT Opcrena. MarHuTHOE MOJIE€ 3JIEKTPUUECKOTro ToKa. [IpuMeHeHne 31eKTpOMarHuToB B
TeXHUKE. JIeiCTBME MAarHUTHOIO MOJISI Ha MPOBOJHUK C TOKOM. ODJIEKTPOABUTATENIb IMOCTOSHHOTO TOKa. Mcmonp3oBaHue
AJIEKTPOJBUTATENEH B TEXHUUECKUX YCTPONCTBAX U HA TPAHCIIOPTE.

Omneitel @apanes. SABnenue >nekTpoMarauTHOW uHAYKIMK. [IpaBuno Jlenua. Dnektporeneparop. CrocoObl monyyeHus
ANEKTPUUYECKON SHEPTUU. DIICKTPOCTAHIIUU HAa BO30OHOBIISIEMbIX HCTOUYHUKAX YHEPTUH.

Jemoncmpayuu.

DJIeKTpur3alus Ted.
JIBa pojia 3JEKTPUYECKUX 3aps/I0B U B3aUMOACHCTBUE 3aPSKECHHBIX TEJL.
YCTpOUCTBO U IEMCTBUE JIEKTPOCKOIIA.
DJIEKTPOCTATUYECKAS] MHTYKIUA.
3aKOH COXpaHEHUS IIEKTPUUECKUX 3apsI0B.
[TpoBOHUKH U AUBIEKTPUKH.
MonenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUUECKOTO TOJIA.
HMcTouyHnuKY TTIOCTOSIHHOI'O TOKA.
JIercTBUS SJIIEKTPUYECKOTO TOKA.
. DIEKTPUYECKUN TOK B KHUJKOCTH.
. ['a30BbIl pa3zps.
. I3mepenune cuipl TOKa aMIepMETPOM.
. I3mepenue 3JIeKTpUYECKOro HanpsiKeHUsT BOJIbTMETPOM.
. Peocrar n marazuH COIpOTUBIICHUHN.
. BzaumoieicTBrue NoCTOSSHHBIX MAarHuTOB.
. MoaenupoBaHre HEBO3MOKHOCTH Pa3/ICJICHUS MMOJKOCOB MAarHUTA.
. MoaennupoBaHrE MarHUTHBIX MOJIEH MOCTOSIHHBIX MArHUTOB.
. OneIT DpcTena.
. MaruuTtHoe€ 1oJjie Toka. DJIEKTPOMAarHuT.
. JIeicTBHE MarHUTHOTO MOJISI HA TPOBOJIHUK C TOKOM.
. DIIEKTPOJIBUTATEIIb MOCTOSTHHOTO TOKA.
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22.
23.
24.
25.

HccnenoBanne sBIEHUSA dJIEKTPOMAarHUTHOW MHIYKIUU.

Omnbrter @apajes.

3aBUCHUMOCTb HallPaBJICHUS MHAYKIMOHHOIO TOKA OT YCIOBUM €ro BO3HUKHOBEHHUS.
DJEeKTpOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnuie padomot u onvimot.
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10.
11.
12.
13.
14.
15.
16.
17.

18.
19.
20.

OnbIThI O HAOTIOICHUIO AJIEKTPU3AIIMU TEJl MHIYKIHEH U IPU COMPUKOCHOBEHHUH.

UccnenoBanne AEHCTBUS SIEKTPUUECKOTO MOJIS HA TPOBOJHUKHU U TUDJICKTPUKHU.

COopka u npoBepka pabOThl AJAEKTPUUECKOH MK MOCTOSIHHOTO TOKA.

N3mepenne u peryimpoBaHUe CUIIbI TOKA.

N3Mmepenne u peryimpoBaHue HANPSKCHUS.

HccnenoBanue 3aBUCUMOCTH CUJIbI TOKA, MAYILIETO YE€pe3 PE3UCTOP, OT COMPOTUBIICHUS PE3UCTOPA M HANPSIHKEHUS Ha
pe3ucTope.

OnbIThI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh 3JIEKTPUYECKOTO COMPOTUBIIECHUS MPOBOJHUKA OT €r0 JJIMHBI, TJIOIagn
NOTNIEPEYHOr0 CEUEHUS U MaTepuaa.

[IpoBepka npaBuia CIOXKEHUS HAIPSKEHUM MPU MOCIEA0BATEIBHOM COEUHEHNUHN JIBYX PE3UCTOPOB.

[IpoBepka npaBuiia AJig CUIIBI TOKa MPHU MapajuieIbHOM COEIMHEHUU PE3UCTOPOB.

Omnpenenenue pabOThI ATEKTPUIECKOTO TOKA, UIIYIIIETO Yepe3 PE3UCTOpP.

Onpenenenne MOIUTHOCTH 3JIEKTPUUYECKOTO TOKA, BBIIEIISIEMOI HA PE3UCTOPE.

NccnenoBanne 3aBUCUMOCTH CUJIbI TOKA, MAYLIETO YEPE3 JIAMIIOUKY, OT HAIIPSIKEHUS Ha HEH.

Omnpenenenue KIIJI narpeBatens.

HccnenoBanre MarHUTHOTO B3aUMOJAECHUCTBHUS TOCTOSIHHBIX MATHUTOB.

N3yyenne MarHUTHOTO TOJISI TIOCTOSTHHBIX MAarHUTOB MPH UX OOBEAMHEHUH U Pa3/ICIICHUN.

HccnenoBanne AeUCTBUSA AJIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPENKY.

OnbIThL, TEMOHCTPUPYIOUIUE 3aBUCUMOCTh CHJIBI B3aUMOJEHCTBUS KATYIIKA C TOKOM M MarHuTa OT CUJIbl TOKAa U
HaIpaBJICHUS TOKA B KaTYIIIKE.

N3ydenune 1eicTBrsi MArHUTHOTO MOJI HA MPOBOJHUK C TOKOM.

KoHcTpynpoBanue u n3ydenue paboThl JJIEKTPOABUTATEIIS.

N3mepenne KII/] anekTpoaBuraTenbHON YyCTaHOBKHU.



21. OOeITHL  TIO HCCICAOBAHUIO ABJICHUSA BHGKTpOMaFHHTHOfI HHAYKOWH: HCCIICIOBAHUC W3MCHCHUM 3HAUYCHUS U
HarpaBJICHUA MHAYKIUMOHHOTO TOKA.
9 KUIIACC

Pasznen 8. Mexanu4yeckue siBJICHUS.

Mexannueckoe ABumkeHHe. MarepuanpHas Touka. Cucrema oTcu€ta. OTHOCHUTENIBHOCTh MEXAHWYECKOTO JIBHKECHMS.
PaBHOMEpHOE TpsMONMHENHOE NBUKEHUE. HepaBHOMEpHOE NpsMoJnHEHOe ABukeHnE. CpeaHsis 1 MIHOBEHHAs CKOPOCTh
TeJa IPU HEPABHOMEPHOM JBUKECHUH.

Yckopenue. PaBHoyckopeHHOE NIpsiMOTuHEHOe BrkeHue. CBoOoHoe nagenue. OnbIThl [anumes.

PaBHOMepHOE paBMKEHHE MO OKpykHocTH. Ilepuong m yacrora oOpamieHusi. JlunediHas u yriaoBas CKOPOCTH.
LleHTpOoCTpEMUTENBHOE YCKOPEHHUE.

ITepseiit 3akoH HeroToHa. Bropoyi 3akon Herorona. Tperuit 3akon Herotona. [IpuHIun cynepno3uuuu Cui.

Cuina ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuia TpeHHs CKOJIbKEHHUS, CUJla TPEHUS MTOKOs, IPYyTrrue BUAbI TPEHUS.

Cuna TsKeCTU M 3aKOH BCEMHPHOTO TIATOTEHUs. Y CKOpeHue cBoOoaHOro najeHus. JIpmwkenue mianet Bokpyr ColHIa.
IIepBas kocMHuueckasi CKOpocTb. HeBeCOMOCTh U eperpys3KH.

PaBHOBecue MarepuanbHOM TOUKU. AOCONMIOTHO TBEpAOE Teno. PaBHOBecue TBEPIOro Teja C 3aKPEIUIEHHOW OCHIO
BpamieHusi. MomeHT cuiibl. LleHTp TskecTu.

Nmnynec tena. U3menenne umnyibea. Mmiynbe cuiabl. 3aKOH COXpaHEHUsI UMITYJIbca. PeakTHBHOE JBUYKEHHUE.

Mexanndeckass pabora u MoOIHOCTh. PaboTa cui TsKecTH, YNpyroctd, TpeHus. CBsi3b SHEPruM M pabOTHI.
[lorennmanbHass sHeprus Teja, IOJHATOIO HAJ IOBEPXHOCTHIO 3eMiM. lloTeHlManpHas SHEPIUsS CXKATOW MPYKUHBL.
Kunernueckas sneprus. TeopeMa 0 KHHETUYECKON SHEPTUU. 3aKOH COXPAHEHUSI MEXaHUYECKON IHEPTUH.

Jemoncmpayuu.

1. HaGmronenne MeXaHUYECKOTO JBUKEHUS Tea OTHOCUTEIIBHO Pa3HBIX TET OTCUYETA.

2. CpaBHeHHE MyTeW U TPACKTOPHIl ABUKEHUS OJTHOTO U TOTO K€ Te€JIa OTHOCUTENIBHO Pa3HbIX TEJ OTCUETA.

3. H3MepeHne CKOPOCTH M YCKOPEHUS IIPAMOINHEWHOTO IBUKECHUS.

4. HccnenoBaHue NpU3HAKOB PABHOYCKOPEHHOTO JBUKEHHS.

5. HaOmronenue nBUKEHUS Teja MO OKPYKHOCTH.



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

HabGmronenre MexaHMYECKUX SIBJICHUW, MPOUCXOAUIMX B cucTeMe oTcuéra «Tenexka» mpu €€ paBHOMEPHOM U
YCKOPEHHOM JIBUKEHUU OTHOCHUTEIBHO KaOuHeTa (PU3HKU.

3aBUCUMOCTb YCKOPEHUS Tejla OT MacChl TeJla U JCHUCTBYIOIIEH Ha HETO CHUJIBI.
Habmronenue paBeHCTBa CHII IPU B3aUMOJEHCTBUM TEI.

N3MeHnenue Beca Teiia Ipu yCKOPEHHOM JIBUKECHUU.

IIepenaua umiynbca Ipu B3aUMOJIEHUCTBUU TEIL.

[IpeoGpa3zoBanus SHEPTUU NTPU B3AUMOJICHCTBUU TEJ.

CoxpaHeHue UMIyJbca MpU HEYIIPYTOM B3aUMOJICHCTBHUN.

CoxpaHeHHe UMITyJIbCa IIPU a0COIIOTHO YIIPYTroM B3aUMOJIEHCTBUU.

HaGmonenre peakTHBHOTO JIBH>KEHHUS.

CoxpaHeHre MEXaHU4YEeCKOW SHEPTHH NPy CBOOOTHOM NaJCHUH.

CoxpaHeHne MEXaHUUYECKOM SHEPTUH MPU IBH>)KEHUH TeNa MO JEHCTBUEM MPYKUHBI.

Jlabopamopnuie padbomot u onvimot.

1.

LA
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10.

11.

KoncTpynpoBaHue TpakTa JJisi pa3roHa U JaJIbHEHIIIEr0 paBHOMEPHOTO JIBIKEHUS IIapUKa WUITH TEJICIKKH.
Omnpenenenne cpeaHell CKOPOCTH CKOJIbKEHUS OpycKa MU IBIYKEHUS IIApUKa 10 HAKIIOHHOH TTOCKOCTH.
OmnpeneneHre yCKOPeHHs TeJla TP PaBHOYCKOPEHHOM JIBHKCHHH 110 HAKIIOHHOW TIOCKOCTH.

HccrienoBanue 3aBUCHMOCTH ITYyTH OT BPEMEHH ITPH PaBHOYCKOPEHHOM JIBIYKEHUU 0€3 Ha4aJIbHON CKOPOCTH.
[TpoBepka rUMOTE3bI: €CIM MPH PaBHOYCKOPEHHOM JBIDKEHUH 0€3 Hadaj bHOHW CKOPOCTH ITyTH OTHOCSITCS KaK Psif
HEYETHBIX YHUCEN, TO COOTBETCTBYIONIUE MPOMEKYTKH BPEMEHH OJIMHAKOBEI.

HccrienoBanne 3aBUCHMOCTH CHITBI TPEHHS CKOJIBKEHHUS OT CHIJIBl HOPMAJIBHOTO JIaBIICHUSI.

Omnpenenenne kodhPUIIMEHTa TPEHUS CKOTBKCHUS.

Omnpenenenue KECTKOCTH MPY>KUHBI.

Omnpenenenue pabOThI CUITBI TPEHUS IPU PABHOMEPHOM JIBIDKCHHH TEJa TI0 TOPU30HTAIBHON TTOBEPXHOCTH.
Omnpenenenne pabOTHI CHIIBI YIIPYTOCTH MPH MOABEME TPy3a C HCIOIB30BAHHEM HEMOABMKHOTO W TOABUKHOTO
OJIOKOB.

N3yyenune 3akoHa COXpaHEHUS YHEPTUU.

Paznen 9. Mexannueckue Koje0aHus U BOJHBI.



Konebarensnoe aBmxenne. OCHOBHbIE XapaKTEPUCTUKU KoJeOaHUI: MEPUOJI, YACTOTa, aMILTUTy1a. MaTteMaTudeckuil u
NPYXKUHHBIN MasTHUKU. [IpeBpalienre suepruu npu KonedareaIbHOM JABHKEHHUH.

3aryxaromue kosneOaHusa. BoiHyxneHHble koneOanus. Pesonanc. Mexanuueckue BoJIHBI. CBOMCTBa MEXaHUYECKUX
BOJH. [IpononbHble M moOInepedHble BOJHBL. J[JMHA BOJIHBI U CKOPOCTH €€ pAaCIpOCTpaHEHUsA. MexaHWYeCKHe BOJIHBI B
TBEPAOM TEJIE, CEUCMUYECKNE BOJIHBI.

3Byk. ['poMKoCTh 3ByKa U BbicoTa TOHa. OTpaxkeHue 3Byka. MIHppa3ByK U yIbTpa3ByK.

Jemoncmpayuu.

1. HaGmonenue konebGaHuM Te MO N€UCTBUEM CHIIBI TSHKECTH U CUJIbI YIPYTOCTH.

2. HabGmonenue xonebanuii rpy3a Ha HUTH U Ha TPYKUHE.

3. HaGmtonenue BbIHYKJIEHHBIX KOJIEOAHUI 1 pe30HaHca.

4. PacnpocTpaHeHune NpoAOoIbHbIX U MONEPEYHbIX BOJIH (Ha MOJACIIHN).

5. HaGmronenue 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

6. AKyCTUUYECKHI PE30HAHC.

Jlabopamopnuie padbomot u onvimot.
Omnpenenenre 4acToThl U eproJa KojieOaHU MaTeMaTHYECKOr0 MasiTHUKA.
Omnpenenenne 4acToThl U epUoa KoJieOaHUI NPYKUHHOTO MAasTHUKA.
HccnenoBanue 3aBUCUMOCTH IepHoJia KoyieOaHU MOABEIIEHHOT0 K HUTU Tpy3a OT JAJIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH IEpUOJia KoJieOaHUM NPYKUHHOIO MasiTHUKA OT MacChl rpy3a.
[IpoBepka HE3aBUCUMOCTHU NEpUOa KOoJeOaHU Ipy3a, MOJBEIIEHHOTO K HUTH, OT Macchl rpy3a.
OnbITEl, JAEMOHCTPUPYIOLIUE 3aBUCUMOCTb IEpUOjAa KoyeOaHUIl MPYKMHHOTO MasTHUKAa OT MAacchl Ipy3a HU
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KECTKOCTH MPYKUHBL.

7. V3mepeHne ycKopeHus CBOOOTHOTO MafeHUsI.

Pazpnen 10. Di1eKTPOMATHUTHOE 10JI€ U 3JIEKTPOMATrHUTHbIE BOJIHBI.

DONEeKTPOMAarHUTHOE  MoJie.  DJIEKTpOMarHuTHble  BOJHBL.  CBoilcTBa  3nekTpoMarHUTHBIX — BojH.  [llkana
AJIEKTPOMArHUTHBIX BOJIH. ICTIOIB30BaHKE IEKTPOMATHUTHBIX BOJIH JJISI COTOBOU CBS3H.

DnekTpoMarHuTHas nmpupoja ceeta. CkopocTs cBeTa. BonHOBbIE CBOCTBA CBETA.

Hemoncmpayuu.

1. CBOWCTBA 3JIEKTPOMAarHUTHBIX BOJIH.



2. BonHOBBIE CBOMCTBA CBETA.
Jlabopamopnule padomot u onvimot.
1. M3ydeHue CBONCTB 3JIEKTPOMArHUTHBIX BOJIH C MTOMOIIBIO MOOUIILHOTO TeNeoHa.
Paszpnen 11. CBeToBbBIC SIBICHUSA.
JIyueBas mogmenp cera. Mcrounuku cera. IIpsMonuneliHoe pacnpocTpaHeHue cBeta. 3atmeHus ConHua u JIyHbI.
Otpaxenue cBeta. [lnockoe 3epkano. 3aKOH OTPaKEHHsI CBETA.
[Ipenomiienne cBera. 3aKkOH NpENOMIIEHUS cBeTa. [IoIHOE BHYyTpeHHEe OTpakeHue cBeTa. VICronb30BaHUE IMOIHOTO
BHYTPEHHETO OTPAXKEHUS B ONTUUECKUX CBETOBOIAX.
JIlunza. Xox nydedt B nuH3e. OnTtudeckas cucteMa (oroamnmnapara, MUKpOCKoONa M Teleckona. ['71a3 kak onTuyeckas
cucrema. bin3opykocTh U JadbHO30PKOCTb.
Paznoxxenune 6enoro ceeta B criekTp. OnbiThl HptoToHA. ClioXKeHHE CIEKTpaTbHBIX IIBETOB. J(ucnepcus cBera.
Jemoncmpayuu.
[IpssmMosHEHHOE pacpOCTpaHEHUE CBETA.
OTtpaxeHue cBera.
[Tonyyenue n3o0paxeHni B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[Ipenomiienue cera.
OnrTuueckuii CBETOBO/I.
Xo ydeit B coOuparomiei JnH3e.
XoJ1 JIydeu B pacCEHUBarOIIEH JIUH3E.
[TomyueHnne n300pa>keHHI C TTOMOIIBIO JTUH3.
[TpuHIMn neiicTBus doToarnmapata, MUKPOCKOTIA M TEIECKOIIA.
10. Monens ri1asa.
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11. Pasznoxenue 6€10r0 cBETa B CIIEKTP.

12. IlonmyueHnue 6e10r0 CBETa MPHU CIOKESHUHU CBETA Pa3HBIX IIBETOB.

Jlabopamopnuie padbomot u onvimeol.

1. HccnenoBanue 3aBUCUMOCTH yTJjla OTPaKEHHUSI CBETOBOTO JIyda OT yIJjia MaJIcHUsI.

2. M3ydeHue xapaKTEpUCTUK U300pakeHHUs TpeaMeTa B IJIOCKOM 3€pKaje.

3. HccnenoBanue 3aBUCHUMOCTH yTJIa MPEJIOMJICHHS CBETOBOTO Jiyda OT yrJja MaJeHus Ha TPAHUIIE «BO3yX—CTEKIO».



4
5.
6
7

[TonyueHnne n300pa>keHU C TOMOIIBIO COOUpPAIOIIEH JTUH3HI.

Omnpenenenne GOKYCHOTO PACCTOSIHHSI M ONTHYECKOMN CHIIBI COOMPAIOIICH JTUH3HI.

OTBITHI TTO Pa3NIOKEHUIO OEIIOTO CBETA B CIIEKTP.

OnBITH IO BOCTIPUATHIO IBETA TPEIMETOB MIPH MX HAOIIOACHUH Yepe3 IBETOBBIC (DUIIBTPHI.

Paznen 12. KBaHTOBBIE SIBJICHUS.
Omneitel Pezepdopaa u mianetapuas moaens atoma. Mojaens atoma bopa. Mcnyckanue v MOTJIONIEHHUE CBETa aTOMOM.
KBanTsl. JIuHeuaTbie CIEKTPHI.

PanuoaktuBHOCTh. Anb(a, 6era- u ramma-usnydeHusi. CtpoeHue aToMHOro sapa. HykiioHHas Mojieins aTOMHOTO sipa.
N3oTonsl. PanguoaktuBHeIe npeBpaiieHus. [lepuo nmonypacnaga aTOMHBIX sIAEP.

SAnepHble peakiyu. 3aKOHbI COXpPaHEHUS 3aPsAI0BOTO U MaCCOBOTO YUCE. DHEPIrus CBsI3M aTOMHBIX sijiep. CBsI3b MACCHI
U sHepruu. Peakuuu cuntesa u aenenus saaep. ictounuku 3Hepruu CosiHIA U 3BE3].

AnepHas sHepreTuka. JlelcTBUs palMOAKTUBHBIX U3JIYUYCHUI Ha KUBbIE OPTaHU3MBI.

Jemoncmpayuu.

1
2
3
4.
5
6

CrexTpsl U31y4YEeHHS U MOTJIOMICHUSI.

CnexTpsl pa3lIMYHbIX Ta30B.

Cnextp Bopopoaa.

Hab6monenue TpekoB B kamepe BuiibcoHa.

Pabora cuéTurika HOHU3UPYIONTUX U3TYICHUH.

Perucrpanus uznydeHus: IpUPOIHBIX MUHEPAJTIOB U TPOIYKTOB.

Jlabopamopnuie pabomot u onvimot.

1.
2.
3.

HaGmronenre CrutONIHbIX U TWHEWYATHIX CIIEKTPOB MU3TyUCHUS.
HccnenoBanne TPEKOB: U3MEPEHHUE SHEPTHH YACTHUIIBI IO TOPMO3HOMY TyTH (110 poTorpadusim).
N3mepenue paanoakTUBHOTO (OHA.

IHoBTOPHUTEIBLHO-0000 1A U MOTYJIb.

[ToBTOpUTETHEHO-0000IIAIONTNH MOYJIH MPEHA3HAYEH JIJISI CUCTEMATU3AIUA U 0000IIEHUST TIPEIMETHOTO COJIEPIKAHUS
M ONBITA NIEATEIBHOCTH, MPHOOPETEHHOTO TPH M3YYCHHHM BCEro Kypca (U3HWKH, a TAaKXKe IS MOJATOTOBKH K OCHOBHOMY
rOCy/IapCTBEHHOMY 3K3aMeHY MO (PU3HKE JJISI 00yUJaIOIUXCsl, BRIOPABIITUX 3TOT YUCOHBIN MPEAMET.



IIpn wn3ydeHUM OAHHOTO MOAYJIS PEANU3YIOTCS M CUCTEMATU3UPYIOTCS BHUABI JESITEIBHOCTH, Ha OCHOBE KOTOPBIX
o0OecreynBaeTcss JTOCTHKEHHE NPEIMETHBIX M METANpelIMETHBIX IUIAHUPYEMBIX pe3yJbTaToB 0O0ydeHus, (opMHUpyeTcs
€CTECTBEHHOHAy4YHAasl TPAMOTHOCTh: OCBOEHHUE HAYYHBIX METOJ0B MCCJIEAOBAHUA SIBICHUN NMPUPOABl U TEXHUKHU, OBJIAJECHUE
YMEHUSIMU OOBSICHATH (PU3NUYECKUE SIBJICHUS, IPUMEHSS NIOJyYCHHbIE 3HAHUS, PellaTh 3a/la4d, B TOM YUCJE€ KaYeCTBEHHbIE U
DKCHEPUMEHTAIBHBIE.

[IpuHIMNUANBHO JEATENbHOCTHBIM XapaKTep MJaHHOrO pasjiefia peaju3yeTcss 3a CY€T TOoro, 4ro oOydarouiuecs
BBINIOJIHSIIOT 3aJjaHusl, B KOTOPBIX UM IIPEJIaraeTcs:

Ha OCHOBE TOJYYECHHBIX 3HAHUM paclio3HaBaTh U HAYYHO OOBSCHATH (DU3UUECKUE SIBJICHUS B OKpY Kalollel NpUpoje U
NOBCEIHEBHOM JKU3HU;

UCIIOJIb30BaTh HAy4yHble METOJIbI HUCCJIENOBaHUA (PU3MYECKUX SBJICHHM, B TOM 4YHCIE JIS NPOBEPKU THUIMOTE3 U
NOJIyYEHUSI TEOPETUYECKUX BBIBOJIOB;

OOBSICHATh Hay4yHbIE OCHOBBI HambOOJee BAXKHBIX JOCTHXKEHUN COBPEMEHHBIX TEXHOJOTUW, HANpUMeEp, MPAKTUYECKOIro
UCITIOJIb30BAHUS PA3JINYHBIX UCTOUHUKOB 3HEPTrMM HA OCHOBE 3aKOHA MPEBPALICHUS M COXPAHEHUS BCEX M3BECTHBIX BUIOB
JHEPrUU.



IVIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®PU3UKE HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

N3yuenne ¢u3uMku Ha ypOBHE OCHOBHOIO OOIIEro oOpa3oBaHUS HAMNpaBi€HO HAa JOCTH)KCHUE JUYHOCTHBIX,

MCTAIPECAMETHBIX U IPECAMETHBIX O6pa30BaTeJIBHBIX PE3YyJIbTATOB.

B pesynbrare uzydyenust GU3MKU Ha YpOBHE OCHOBHOT'O 00IIEer0 00pa3oBaHus y oOyuaromierocs 0ynyT cpopMupoBaHbl

CICcAYyomune JJMIYHOCTHBIC PC3YJIbTATHI B HACTH !

1) naTpMOTHYECKOr0 BOCIIUTAHUS:

- IPOSIBJICHHE MHTEpPEca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUIMCKON (PU3NUYecKol HayKu;

- IGHHOCTHOE OTHOIIIEHUE K JTOCTHKEHUSIM POCCUMCKUX YUEHBIX-(DU3HKOB;

2) rpa:kKIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

- TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYXKJIEHUHU OOIIECTBEHHO 3HAYMMBIX U ITHUECKHX MPOOJIEM, CBA3AHHBIX C
MPAKTUYECKUM MMPUMEHEHUEM JOCTHKCHUN (PUBHKY;

- OCO3HAHHUE BaKHOCTU MOPAIbHO-3TUUYECKUX TPUHLHUIIOB B AESATEIBHOCTH YUEHOTO;

3) 3¢TeTHYECKOr0 BOCIIMTAHUS:

- BOCHPHUATHE JCTETHUECKHX KayecTB (PU3NYECKON Hayku: €€ TapMOHUYHOTO ITOCTPOEHHUsS, CTPOTOCTH, TOYHOCTH,
JTAKOHUYHOCTU;

4) IEHHOCTH HAYYHOI'0 NO3HAHMUSL:

- OCO3HAHME [IEHHOCTH (PU3NUECKON HAyKH KaK MOIIHOIO0 MHCTPYMEHTA MO3HAHWS MHUPA, OCHOBBI Pa3BUTHS TEXHOJIOTHUH,
BAKHEUIIIEH COCTABJISIONIEH KYJIbTYPHI;

- pa3BUTHE HAYYHOU JH0003HATEIBHOCTH, NHTEPECA K UCCIIEN0BATEIBCKON AEATENBHOCTH;

5) popmupoBaHus KyJbTYPbI 310POBbS U SMOLMOHAJIBHOI0 0JIATOMOTYYHA:

- OCO3HaHHE IIEHHOCTH Oe30macHoro obpas3a >KM3HH B COBPEMEHHOM TEXHOJOTHYECKOM MHUpPE, BaKHOCTU MPaBHII
0e30MacHOro MOBEJIEHUS Ha TPAHCIOPTE, HAa JOPOrax, ¢ 3JEKTPUYECKUM U TEIUIOBHIM O00OPYAOBaHHEM B JOMAaITHUX
YCIOBUSIX;

- chopMuUPOBaHHOCTH HABBIKA pedIeKCHH, MPU3HAHKE CBOETO MPaBa Ha OMIMOKY U TAKOTO K€ TpaBa y JPYroro 4eJoBeKa;
6) TPy10BOr0 BOCIIMTAHMS



- aKTMBHO€ Y4YacTHE B PELIEHUU NMPAKTUUYECKHUX 3a]ay (B paMKax CeMbH, 00pa30BaTEJIbHOM OpraHU3aluM, Fopoja, Kpas)
TEXHOJOTMYECKON U COLMAIbHON HANPaBICHHOCTH, TPEOYIOIIMX B TOM YUCIIE U (PU3NYECKUX 3HAHUN;

- HIHTEpEeC K MPAKTUYECKOMY U3yUEHHUIO MPOodeCcCuid, CBI3aHHBIX C (GUZHUKOM;

7) 3K0JIOTHY€eCKOT0 BOCIIUTAHMS :

- OpUEHTaAlUsl Ha TPUMEHEHUE (PU3NUYECKUX 3HAHUM JJIsl pelIeHMs 3a/1ad B 00JIACTU OKPY>KAIOIIEH cpeibl, MIIaHUPOBAHUS
IIOCTYIIKOB Y OLIEHKH X BO3MOKHBIX IIOCJIEACTBUH JJI OKPYIKAIOLIEH CPEbl;

- OCO3HAHUE TJI00ATIBHOTO XapaKTepa SKOJIOTUYECKUX POOJIeM U MyTel UX PEIIeHHUS;

8) amanTanum K U3MEHSIOIIUMCH YCJIOBUAM COUMATBHON U IPUPOAHOI Cpeabl:

- MOTPeOHOCTh BO B3aUMOJEUCTBMM NPHU BBINOJTHEHUH HCCIEIOBAHUNA U TMPOEKTOB (PU3UYECKON HaAIMpaBICHHOCTH,
OTKPBITOCTb OIBITY U 3HAHUSIM JPYTHUX;

- MIOBBILIEHNE YPOBHS CBOEU KOMIIETEHTHOCTHU Y€pe3 MPAKTUYECKYIO 1€ TEIbHOCTD;

- TOTPeOHOCTh B (DOPMUPOBAHMHM HOBBIX 3HAHUM, B TOM YHCIIe (POPMYITUPOBATH MU, OHATHS, TUIIOTE3bl O (PU3NYECKUX
00BEKTaX U SIBJICHUSX;

- OCO3HaHUE AePUIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEHN B 00s1acTH (U3HKY;

- IUVTAHUPOBAHME CBOETO Pa3BUTHSI B IPUOOPETEHNN HOBBIX (PU3NYECKUX 3HAHUH;

- CTpPEMJICHHE aHAJM3UpPOBaTh M BBISBISATH B3aUMOCBSI3M MPUPOJBI, OOIIECTBA U SKOHOMMKH, B TOM 4YHUCIE C
UCMOJIb30BaHUEM (PU3UUECKUX 3HAHUM;

- OLICHKA CBOUX JICHCTBUH C yUETOM BIIMSHUS HAa OKPYKAIOILYIO CPELy, BOBMOXKHBIX INI00ABHBIX MOCIEICTBUM.

METAIPEJMETHBIE PE3YJIBTATBI

B pe3ynbTate ocBOeHUS MPOrpaMMbl 10 (PU3MKE HA YPOBHE OCHOBHOTO OOIIEro o0Opa3oBaHUs y OOydYaromierocs: OyayT

chopMHUpOBaHEl MeTampeAMeTHbIe Pe3yJbTaThl, BKIIOYAIOIINE IMO3HABATEIbHBIC YHUBEPCAIbHBIC yYeOHBIC IEHCTBUS,
KOMMYHUKAaTHBHBIC YHUBEPCAIbHBIC YU€OHBIE ICHCTBUS, PETYIATHBHBIC YHUBEPCATIbHBIC YICOHbBIE NCHCTBUS.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

Bba3oBble JJoruueckue JelcTBUA:



* BBISIBJISITh U XapaKTEPU30BaATh CYIIECTBEHHbIE TPU3HAKU OOBEKTOB (SIBICHUN);
e YCTAaHABJIMBATH CYIIECTBEHHBIN MPU3HAK KiIacCU(pUKAIIMN, OCHOBAHUS /11 000OIIEHUS U CPABHEHUS;
* BBISIBJISITH 3aKOHOMEPHOCTH U MIPOTUBOPEUMS B paccMaTpUBaeMbIX (hakTax, TaHHBIX U HAOIIOJCHUAX, OTHOCIIIUXCS K
(bU3UYECKUM SIBIICHUSIM;
¢ BBISIBJISITh MPUYUHHO-CJICACTBEHHBIC CBSI3M NMPU WM3YUYCHUH (PU3UMUECKUX SIBJICHUM M TMPOIECCOB, JEJaTh BBIBOIBI C
UCIIOJIb30BAHUEM JICIYKTUBHBIX M WHIAYKTUBHBIX YMO3AaKJIIOUEHHUH, BBIABUTAaTh THUIIOTE3bl O B3aUMOCBS3SIX
(bU3UYECKUX BEITUYNH;
e CAMOCTOSITEJIbHO BBIOUpATh CIOCOO perieHus y4eOHoW Quinueckoil 3amauu (CpaBHEHHWE HECKOJIBKUX BapHUaHTOB
pelieHus, BBIOOp HanboJiee MOIX0AIIETO C YYETOM CaMOCTOSATENLHO BBIJICJICHHBIX KPUTEPUEB).
Ba3oBble nccienoBaTebCcKue 1eiiCTBUS:
* ICIIOJIb30BaTh BOMPOCHI KaK UCCIIEA0BATENbCKUN MHCTPYMEHT MTO3HAHUS;
¢ IPOBOJIUTH 1O CAaMOCTOSITEJILHO COCTaBJICHHOMY TUIAHY OIBIT, HECIOXKHBIH (PU3MYECKUM IKCIEPUMEHT, HEOOJBIIOE
uccie0BaHre (PU3UUECKOTO SBIICHHUS;
¢OILIEHWBATh Ha MPUMEHUMOCTH M JIOCTOBEPHOCTb HWH(MOpPMAIMIO, TMOJYYCHHYI0 B XOJAE HCCIEIOBaHUS WIH
AKCIEPUMEHTA;
e CAMOCTOSITENIBHO (popMynMpoBaTh OO0OOIIEHHUS W BBIBOJABI IO pPE3yJbTaTaM NPOBEAEHHOTO HAONIONECHUS, OIbITA,
UCCJIEOBAHNS;
e IPOTHO3UPOBATH BO3MOXKHOE JlajibHENIIIee pa3BuTHE GU3MUECKUX MPOIIECCOB, a TAK)KE BBIIBUTAThH MPEIOIOKEHHUS 00
UX Pa3BUTHUH B HOBBIX YCJIOBHUSAX U KOHTEKCTAX.
PabGora ¢ undgopmanmeii:
e PUMEHATH PA3TMYHBIE METO/Ibl, HHCTPYMEHTHI M 3aMPOCHI MPH TIOUCKE U 0TOOpE MHPOPMAIINH WIIA JAHHBIX C YIETOM
MPEIOKEHHON YIeOHOM (pU3MIECKOM 3a/1a4H;
 AHAJIM3UPOBATH, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAIIUIO PA3TMYHBIX BHIOB U (HOPM MPEICTaBICHUS;
¢ CAMOCTOSITEIPHO BBIOMPATh ONTUMANBbHYIO (hopMy mpencTaBieHuss WHPOpPMAIMA W WIUTIOCTPUPOBATH peEIIacMbIe
3aJ1auu HECIOKHBIMHA CXEMaMU, JUarpaMMaMu, WHON TpaduKoi U UX KOMOUHAIUSIMU.
KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBHA:



*B X0 00CYXJeHUs y4eOHOro marepuaina, pe3ylbTaToB JIA0OPAaTOPHBIX PabOT M MPOEKTOB 3aJaBaTh BOIPOCHI IO
CYIIeCTBY OOCYXJaeMOi TeMbl M BBICKA3bIBaTh WJCH, HAIlCJICHHbIE Ha pEUICHHE 3aJaud H TOJACpKaHHE
01aroxeaTeIbHOCTH OOIICHNUS;

* COTIOCTABIISITh CBOU CYXXIEHHUS C CY)KICHUSMU JIPYTUX YYaCTHHKOB JIMANOra, OOHAPY>KMBATh PA3IMYUE M CXOJICTBO
MO3UIN;

* BEIP2)KaTh CBOIO TOYKY 3PEHUS B YCTHBIX M MUCHMEHHBIX TEKCTaX;

o MyOJTMYHO TPEJCTABISATH PE3YABTATHl BHITIOJTHEHHOTO (PU3MUYECKOTO OMBITA (IKCTIEPUMEHTA, UCCIICIOBAHUS, TPOEKTA);

¢ [IOHMUMATh W HCIIOJIb30BAaTh MPEUMYIIECTBA KOMAHIHOW W WHIAMBUAYAIbHONW pabOThI TPU PEIICHHH KOHKPETHON
dusngeckoi mpodIIeMBl;

e IPUHUMATH 1T COBMECTHOW JEATEIBbHOCTH, OPTaHU30BBIBATH JNEHCTBHS MO €€ MOCTHKCHHIO: PaclpelessTh POJIH,
00CYXJ1aTh MPOIIECCHl U PE3YJIbTAThl COBMECTHON PabOThI, 00001IaTh MHEHHSI HECKOJIBKUX JIIOJICH;

* BBITIOJTHSATH CBOIO YacTh pa0OTHI, TOCTUTAs KAYECTBEHHOT'O PE3yJIbTaTa 10 CBOEMY HAIPaBICHUIO U KOOPJIUHHUPYS CBOU
JCHCTBHS C IPYTUMHU WICHAMHU KOMAaH/IbI,

¢ OIICHMBATh KAadyeCTBO CBOET0 BKJIaJa B OOLIMI NPOAYKT HO KPUTEPHUSIM, CAMOCTOSATENBHO CGHOPMYJINPOBAHHBIM
yYaCTHUKaMU B3aUMOJIEHCTBUS.

PerynsiTuBHbIe YHHBepcalbHbIEe YUueOHbIe JAeiicTBUS

Camoopranusanus:

* BBIIBJIATH MPOOJIEMBI B )KM3HEHHBIX U YYEOHBIX CUTYAIUsAX, TPEOYIOMMX Il perieHus: (GU3NIeCKUuX 3HAaHUM;

e OPUEHTHUPOBATHCS B PA3TUYHBIX MOAXOJAX MHPUHATUSA pElIeHUU (MHAMBHAYaJbHOE, NMPUHSATUE PEIICHUS B TPYIIIE,
MPUHATHE PELICHUN TPy );

¢ CAMOCTOSITEJIBHO COCTABJISITH AJNTOPUTM pelIeHus (PU3NYecKod 3ajJaud WM TUTAHA HWCCICAOBAHHS C YYETOM
MMEIOIIHUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apTryMEHTHUPOBATH MPEIaraéMble BApHUAHTHI PEIICHUN;

e IeNIaTh BHIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTpOHL, IMOIHMOHAJIbHBbIN UHTEJIEKT:

e JaBaTh AJICKBATHYIO OLIEHKY CUTYallMX U MIPEJJIarath IJiadH €€ N3MEHECHUS;



¢ OOBSCHATh MPUYUHBI JOCTHXKEHHSI (HEJOCTHIKEHHUS) PE3YJIbTaTOB AECSATEIBbHOCTH, JABaTh OLIEHKY MPUOOPETEHHOMY
OTIBITY;

¢ BHOCUTb KOPPEKTUBBI B JEATEIBHOCTD (B TOM YHCIIE€ B XOJ] BBINOJHEHUS (PU3UUECKOTO UCCIIEA0BAHUS WM TIPOEKTa) Ha
OCHOBE HOBBIX 00CTOSATENBCTB, U3BMEHHUBIINXCA CUTYallui, yCTAHOBJIECHHBIX OIMOOK, BOSHUKIINX TPYJHOCTEH;

* OLICHUBATh COOTBETCTBUE PE3YJBTATA LIEJIN U YCIOBUSM;

e CTaBUTh C€OSl HA MECTO JAPYIroro 4ejaoBeKa B XOJE CIOpa WJIM JUCKYCCMM Ha HAy4YHYIO TE€MY, MOHMMAaThb MOTHBBI,
HaMEpEHHUs U JIOTUKY JPYTroro;

e IPU3HABAThH CBOE MPABO HA OLIMOKY MPU PeHICHUH (PU3MYECKUX 3a/1a4 WM B YTBEP)KJACHUAX HA HAyYHbIE TEMbI U TAaKOE
e IIpaBo APYroro.

NPEAMETHBIE PE3YJIBTATHI

K xonmy obyuenus B 7 Kjacce mpeIMETHBIC Pe3yJIbTaThl HA 0A30BOM YPOBHE JOJKHBI OTpakaTh CHOPMUPOBAHHOCTD Y

00Oy4aroImmxcs yMEHUM:

¢ ICTIOJIB30BaTh MOHATHS: (DU3WYECKHEe M XUMHUYECKUE SIBJICHUS, HAONIOACHUE, DKCIEPUMEHT, MOjeNb, TUIOTe3a,
eAUHUIIBI  (U3UYECKUX BEJIUYUH, aTOM, MOJIEKyJa, arperatHble COCTOSHUS BemiecTBa (TBEPIOE, IKHUIKOE,
ra3oo0pa3Hoe), MEXaHW4YeCKOoe JABUXKEHUE (paBHOMEpPHOE, HEPABHOMEpPHOE, MPIMOJIUHEHHOE), TpPaeKTOpHUs,
paBHOJCHUCTBYIOMIAS cuia, Aedopmanus (ynpyras, IjaacTHuecKas ), HEBECOMOCTb, COOOIIAIOITUECS COCY/IbI;

e paznuyaTh siBIeHUs (AUdQy3us, TEII0BOE ABMKCHHE YaCTHUIl BEIIECTBAa, PAaBHOMEPHOE JIBIKEHHE, HEPaAaBHOMEPHOE
JIBUKEHUE, WHEPIIHS, B3aMMOJICHCTBHE Tell, paBHOBECHE TBEPIBIX TEJ C 3aKPEIUIEHHON OChIO BpallleHUs, repeaayda
JaBiICHUS TBEPABIMU TEJIaMH, >KUIKOCTSIMHU W Ta3aMu, aTMOc(EepHOEe AaBiCHHUE, IUIaBaHWE TeJ, MPEBpaIICHUS
MEXaHWYECKOW AHEPTHH) MO OMUCAHUIO UX XapAKTEPHBIX CBOMCTB U HA OCHOBE OMBITOB, JEMOHCTPUPYIOIINX JAHHOE
dusnueckoe sBICHUE;

e paCIio3HaBaTh MPOSBICHUE HW3YYCHHBIX (PU3NYECKHUX SBICHUN B OKPYKAIOIIEM MHPE, B TOM 4HCIE (U3MUECKHE
SIBJIICHUS B TIPUPOJIC: PUMEPHI JBIKEHUS C PA3TMYHBIMA CKOPOCTSIMU B )KUBOUW M HEXKUBOUM MPUPOJIC, NEHCTBUE CHUITBI
TPEHHsI B TIPUPOJIC M TEXHUKE, BIUSHHE aTMOCHEPHOTO JABJICHUS HA JKMBOW OPTaHU3M, IUIABAHHWE PHIO, PhIYaru B
TEJE 4YeJIOBEKa, MPU ATOM NEPEBOAUTH MPAKTHUYECKYIO 3aJayy B y4eOHYIO, BBIICNATH CYIIECTBEHHBIE CBOWCTBA
(npu3Haku) GU3NYECKUX SIBICHUN;



¢ ONKUCHIBATh M3YUYCHHBIC CBOWCTBA TEJ M (PU3UYECKUE SIBIICHUSI, UCTONB3YySd (DU3MUECKUue BEIMYHMHBI (Macca, 00bEM,
IJIOTHOCTh BEILIECTBA, BpEMs, IyTh, CKOPOCTh, CPEIIHASI CKOPOCTh, CUJIa YIPYTOCTH, CUJIA TSKECTH, BEC Tela, CHila
TpeHusl, NaBjieHue (TBEPIOro Teia, *KUIAKOCTU, Ta3a), BHITAJKUBAIONIAS CHUJIa, MEXaHWYECKas paboTa, MOIIHOCTD,
IJICYO CHUJIbI, MOMEHT CHJIbI, KOA()(PUIIMEHT MOJIE3HOTO ACHCTBHUS MEXAaHU3MOB, KMHETHYECKAs U TMOTCHIMATbHAS
SHEPrus), IPU OMUCAHWUU MPABWIHLHO TPAKTOBATh (PU3UYECKUI CMBICT UCIIOIB3YEMbIX BEJIUYMH, UX 0003HAYCHUS U
€UHUIIBI (PUBHYECKUX BEIUYMH, HAXOIUTh (OPMYIIbI, CBS3BIBAIOIINE JAHHYIO (DU3UUYECKYIO BEITUYUHY C APYTUMHU
BEJIMYMHAMH, CTPOUTH rpad)Ku U3YUEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIIUYUH;

e XapaKTepHU30BaTh CBOWCTBA TeJl, PU3HMUYECKHUE SBJICHHUS U MPOIIECCHI, UCIIONB3YS MPaBUIIa CIOKEHUS CUJT (BAOJb OJTHOM
npsimoil), 3akoH ['yka, 3akon Ilackans, 3akoH Apxumena, mpaBuiIo paBHOBECHs pbryara (010Ka), «30J0TOE MPABUIIO»
MEXaHUKH, 3aKOH COXPAHCHHUS MEXaHWYECKOW SHEpPruu, MPU ITOM JIaBaTh CIIOBECHYIO (OPMYIHUPOBKY 3aKOHA U
3aMUCHIBATh €r0 MATEMAaTUUECKOE BBIPAKCHUE;

¢ O0BSACHATh (DU3WYECKHUE SBJICHHS, NPOIECChI M CBOMCTBA TeJl, B TOM UYHCI€ M B KOHTEKCTE CHUTYyalluu
MPaKTUKOOPHUECHTHUPOBAHHOTO XapaKTepa: BBISBIATh MPUYMHHO-CIICICTBEHHBIE CBSI3U, CTPOUTHh OOBsICHEHHE U3 1-2
JIOTUYECKUX IIaroB ¢ OMopod Ha 1-2 W3y4YeHHBIX CBOWCTBAa (HU3MYECKUX SABICHHUM, (PU3NUECKUX 3aKOHA WIIH
3aKOHOMEPHOCTH;

e pemaTh pacy€THbIC 3a/1aud B 1—2 MEHCTBUSI, UCTIONB3YS 3aKOHBI U ()OPMYJIbI, CBSI3bIBAIONINE (DU3NUECKUE BEIIUMYUHBI:
Ha OCHOBE aHAJIM3a YCJOBUS 3aJlayM 3alUCHIBATH KPATKOE YCIOBUE, MOJCTABIATh (PU3NUECKUE BETUYMHBI B (POPMYITBI
W TPOBOJIUTH pacu€Thl, HAXOAWTH CHPABOYHBIC JaHHbIE, HEOOXOIMUMBbIE [JIsi pEIIeHUs 3aaad, OIEHUBATH
PEATUCTUIHOCTD MOTy4YeHHON (PU3NUECKON BETUIMHBI,

e pacIo3HaBaTh MPOOJIEMBI, KOTOPHIE MOKHO PEUIUTh MPHU MOMOUIU (PU3UYECKUX METOAOB, B OMHCAHUH UCCIIECIOBAHUS
BBIJICJIATh MPOBEPAEMOE MPEANON0KEHUE (TUIIOTE3Y), pa3inyaTh W UHTEPHPETUPOBATH IMOJYUYEHHBIN pE3yibTarT,
HAXOJUTh OIMIMOKH B XOJI€ OIBITA, JIEJIaTh BBIBOJIBI 110 €r0 PE3YJIbTaTaM;

¢ IPOBOJIUTH OMBITHI IO HAOMIOACHHUIO (DU3NYECKUX SABICHUA WIH (U3HYECKUX CBONCTB Tel: (POPMYIHPOBATH
MIPOBEPsIEMbIE TIPEIITOIOKEHUS, COOMPaTh YCTAHOBKY M3 MPEIJIOKEHHOTO 000PYyI0BAHMS, 3alMUCHIBATh XOJ OMbITa U
dbopMynHpOBaTH BHIBOJBL

* BBITMIOJIHATH PSIMBIE U3MEPEHUS PACCTOSIHUS, BDEMEHU, MacChl Tea, 00bEMa, CHUIIbl U TEMIIEPATYPhI C UCIIOIb30BAHUEM
aHAJIOTOBBIX W LU(PPOBBIX MNpUOOPOB, 3aMUCHIBATH MOKa3aHUSA NPUOOPOB C YUETOM 3aJaHHOW aOCOIIOTHOM
MOrPENTHOCTH U3MEPEHUN;



« IPOBOJIUTHh HCCJICAOBAHUE 3aBUCUMOCTH OJTHOW (DU3WYECKON BENMYMHBI OT JAPYTOW C HCIOIH30BAHUEM TPSIMBIX
W3MEpPCHUN (3aBHCHMOCTH TYTH PaBHOMEPHO MABIKYIIIETOCS Tela OT BPEMEHU JBMIKEHUS TeNla, CHJIBI TPEHUS
CKOJIBKCHHsI OT Beca Tejla, KauecTBa 0OpaOOTKH MOBEPXHOCTEH TN W HE3aBUCHUMOCTH CHJIBI TPEHHUS OT IUIOMIAIU
CONPUKOCHOBEHUS TEJI, CUJIBI YIIPYTOCTH OT Y/UTMHEHHMSI MPY>KUHBI, BRITAIKUBAIOIICH CHIIBI OT 00BhEMa MOTPYKEHHOU
YJacTH TeJa ¥ OT IJIOTHOCTH KHUIAKOCTH, €€ He3aBUCUMOCTH OT IJIOTHOCTH TeJIa, OT TIyOWHBI, HA KOTOPYIO TOTPYKEHO
TEJIO, YCJIOBUU TUTaBaHWS TEJ, YCJIOBUN PaBHOBECHS pblyara W OJIOKOB), Y4acCTBOBaTh B IUIAHMPOBAHWUU y4EOHOTO
WCCJICIOBaHUs, COOMpaATh YCTAHOBKY M BBITIOJNHATh W3MEPEHHUS, CICIyS MPEUIOKEHHOMY IUIaHY, (UKCHPOBATH
PE3YJIBTATHl MOJYYCHHOW 3aBUCUMOCTH (DMU3WYCCKUX BEJUYHMH B BHJIC MPEAJIOKCHHBIX TAONHIl M TpadUKOB, JEIaTh
BBIBOJIBI TIO PE3YJIbTaTaM MCCIICIOBAHUS;

« IPOBOJINTh KOCBEHHBIC M3MEPEHUS (DU3UYCCKUX BEIMYMH (IJIOTHOCTH BEIIECTBA JKUIKOCTH W TBEPAOrO Teja, CHiia
TPEHHSI CKOJIBXKCHUS, JIaBJICHUE BO3/yXa, BRITAJIKMBAIOIIAS CHJIA, JICUCTBYIOIIAS Ha MOTPYXEHHOE B KHUIKOCTH TEJIO,
KO3 (HHUIIMEHT TOJIE3HOTO JACHCTBUS MPOCTHIX MEXaHU3MOB), CIICYS MPEUTOKEHHON NHCTPYKIIHH: TIPH BBITTOJITHCHHH
U3MEpEHU COOMPATh IKCIIEPUMEHTAITBHYIO YCTAHOBKY U BBIYUCIIATH 3HAYCHUE HCKOMOM BEJIIMYUHBI,

e COOITIOIATh MPaBWIIa TEXHUKHU 0€301TaCHOCTH TIpH paboTe ¢ 1abopaToOpHBIM 000PYIOBaAHHEM;

e YKa3bIBaTh TMPHUHIUMBI JEHCTBUS TNPHUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI, TEPMOMETP, JAHHAMOMETD,
COOOIIAIOIITIECS] COCY/IBI, OApPOMETp, phIuar, MOABMKHBIA U HETIOABMKHBIN OJIOK, HAKIIOHHAS TUIOCKOCTB;

e XapaKTepU30BaTh PUHIIUIIBI IEHCTBUS N3YUCHHBIX MPUOOPOB M TEXHMUECKUX YCTPOUCTB C OMIOPO HA UX ONmUcaHUS (B
TOM YHCJIC: TIOIIUITHAKH, YCTPOHCTBO BOJOMPOBOJIA, THUAPABINICCKUI MPECC, MAaHOMETp, BEICOTOMED, TIOPIITHEBOH
HACOC, apEOMETp), MCIIONIBb3Ysl 3HAHUS O CBOMCTBaX (PM3MYECKHUX SIBICHUHA M HEOOXOIMMbIC (PU3UUECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

e PUBOAUTH MPUMEPHI (HAXOAUTh HHGOPMAIMIO O MPUMEPAX) MPAKTUYECKOTO MCTOIb30BaHMS (PU3NUECKUX 3HAHUN B
MOBCEAHEBHON JKM3HU I OOecmedeHuss Oe30MacHOCTH TMpH OOpalleHuH ¢ NpudopaMu U TEXHUYECKUMU
YCTPONCTBAMHU, COXPAHEHUS 3I0POBBS U COOJIOJICHUSI HOPM SKOJIOTHYECKOTO TTOBEACHUS B OKPY>KaIOIIEH CpeJie;

* OCYIIIECTBIISATH OTOOP HCTOYHUKOB MHPOpMaru B IHTEepHETE B COOTBETCTBHUH C 3a/IaHHBIM ITOMCKOBBIM 3aMIPOCOM, HA
OCHOBE WMEIOIIMXCSA 3HAHWN M MYyTEM CPaBHEHUS DPA3NTUYHBIX HMCTOYHUKOB BBIACISITH WHPOPMAIUIO, KOTOpas
SBJISIETCSI POTHUBOPEUNBOMN WIIM MOXKET OBITh HEJJOCTOBEPHOM;



¢ HCMOJIB30BaTh MPHU BBINOJHEHUM YYEOHBIX 3alaHUM HAayYHO-TIONMYJISIPHYIO JUTEPATYPY (DU3UUYECKOTO COJEp KaHMs,
CIPAaBOYHbIE MaTEpHaIIbl, pecypchl ceTu HTepHET, BlIaieTh NpuéMaMHi KOHCIIEKTUPOBAHUS TEKCTA, MPEe0Opa30OBaAHMS
nH(pOpMaIK U3 OJHOM 3HAKOBON CUCTEMBI B IPYTYIO;

eCO3/1aBaTh COOCTBEHHBIE KpPAaTKHE MUChMEHHBIE W YCTHBIE COOOIIEHUS HAa OCHOBE 2—3 HCTOYHUKOB HWH(MOpMaLNU
(¢u3nUecKoro copepxaHusi, B TOM 4YHCle MyOJUYHO JAeNaTh KpaTKUe COOOILIEHUs O pe3yibTaTax MPOEKTOB WIIU
y4eOHBIX HCCJIEJOBAaHUN, MPU ITOM TPAMOTHO HCIOJIL30BaTh M3YUYCHHBINM MOHATUWHBINA ammapar Kypca (usukw,
COIMPOBOXK/IaTh BBICTYIICHUE MTPE3EHTALIEH;

eTIPU BBINOJHEHUH YUYEOHBIX MPOEKTOB M HUCCIEIOBAHUN pacIpesessaTh O00S3aHHOCTH B TPYIINE B COOTBETCTBUU C
NOCTaBJICHHBIMU 33J]a4aMHM, CIEIUTh 32 BHINIOJHEHUEM IUIaHA JACHCTBUM, aJIeKBaTHO OLEHMBATh COOCTBEHHBIN BKJIA]
B JICATEIILHOCTD IPYIIIbI, BHICTPAUBaTh KOMMYHUKATUBHOE B3aUMO/ICHCTBHUE, YUUTHIBas MHCHHE OKPYXKAIOIIHX.

K xoniy o6yueHus B 8 kjiacce npeaMeTHbIC pe3yibTaThl Ha 0a30BOM YPOBHE JAOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y

00y4arommXxcs YMEHUM:

* ICTIOJIH30BATh TIOHATHS: Macca U pa3MePbl MOJIEKYJ, TEIJIOBOE JABUKEHHE aTOMOB M MOJIEKYJI, arperaTHble COCTOSTHUS
BEIIECTBA, KPUCTAUIMYECKUE M aMoOp(HbIE Tela, HACHIIICHHBIH W HEHACHIIIEHHBIM Map, BIAXHOCTh BO3AyXa,
TEMIIEpaTypa, BHYTPEHHSAS] DHEPTHsl, TEIJIOBOM IBHUraTellb, dJIEMEHTAPHBIA SJIEKTPUUYECKUN 3apsl, 3JIEKTPUUECKOE
1oJie, MPOBOAHUKH U TUAJIEKTPUKHU, IOCTOSHHBIN 3JIEKTPUUECKUN TOK, MATHUTHOE TOJIE;

epa3nMuaTh SABJICHUS (TEIUIOBOE pACIIUPEHHE W CKAaTHe, TEIUIONEpeaaya, TEIJIOBOE pPaBHOBECHE, CMAaudMBaHUE,
KalWUISpPHbIE SBJIEHUS, HCHapeHue, KOHAEHCAlWs, IUIaBI€HUE, KpHUCTauih3auus (OTBEpAEBaHUE), KUIICHHUE,
Terionepenayda (TEIIONPOBOAHOCTh, KOHBEKIHUSA, HU3JIYYEHHUE), BJIEKTpU3alus TeJ, B3aUMOJCUCTBUE 3apsoB,
NEUCTBHS SJIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJIEMICTBUE MAarHUTOB, AEHCTBUE MAarHUTHOTO MOJS Ha
MIPOBOJIHUK C TOKOM, RJIEKTPOMAarHuTHAas MHAYKIUS) MO OMUCAHUIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIMBITOB,
JEMOHCTPUPYIOIMIHX JaHHOE (PU3NYECKOE SBIICHUE;

e pacCIio3HaBaTh MPOSBICHUE HW3YYCHHBIX (PU3MUYECKUX SIBJICHUN B OKPYXKAIOIMIEM MHUPE, B TOM YHCIE (PU3NUYECKHE
SBJICHUSI B TPUPOJIC: MOBEPXHOCTHOE HATSXKEHHE M KANWJULSIPHBIE SIBJICHUS B MPUPOJE, KPUCTALIBI B HPHUPOJE,
m3nydenne ConHIa, 3aMep3aHue BOJOEMOB, MOPCKHME Opu3bl, 00pa3oBaHHWE pOCHI, TyMaHa, WHEs, CHeTa,
AIEKTPUUECKHE SBICHUS B aTrMocdepe, JJICKTPUUYECTBO >KUBBIX OPTraHW3MOB, MAarHUTHOE Tojie 3emuH, Ipeid
MOJIFOCOB, POJIb MAarHUTHOTO MOJISA IJI KU3HU Ha 3eMJie, MOJISIPHOE CUSIHHUE, MPHU 3TOM MEPEBOJIUTH MPAKTHUUYECKYIO
3a/1a4y B y4eOHYI0, BBIACIISThH CYIIECTBEHHbIE CBOMCTBA (TPU3HAKU) (DU3NUYECKUX SIBJICHUI;



¢ ONIMCHIBATh M3YYEHHBIE CBOMCTBA T€A M (PU3MUYECKHE SBICHUS, MCHOJb3Yys (U3MUYECKUE BEIUYMHBI (TeMIeparypa,
BHYTPEHHSSI DHEPIrUs, KOJWYECTBO TEIUIOTHI, yJEJbHAas TEIUIOEMKOCTH BEIIECTBA, YJEIbHAas TEIUIOTA IUIABJICHUS,
yllelbHas TeIioTa MapooOpa3oBaHus, ylelbHAs TEIJIOTa CrOpaHUs TOIUIMBA, KO3(P(UIMEHT IMOJEe3HOTo ACHCTBUS
TEIJIOBOM MAaIIWHBI, OTHOCUTEIbHAs BIIAXKHOCTh BO31yXa, JJIEKTPUUYECKUN 3apsl, Cuila TOKa, JJEKTPUYECKOE
HaIpspDKeHWe, COMPOTUBJICHUE MPOBOJHUKA, YJEIbHOE CONPOTHBICHHE BELIECTBA, paboTa M  MOIIHOCTh
AIIEKTPUYECKOrO0 TOKa), MPU ONUCAHUU MPABUIBHO TPAKTOBATh (PU3MUECKUN CMBICH HCHOJIb3YEMbIX BEJIMYUH,
000O3HaueHUsT ¥ eAMHMIbI (U3MYECKUX BEJIMYUH, HAXOAUTh (POPMYIbI, CBS3BIBAIOIIME JAHHYIO (U3HUYECKYIO
BEJIMYUHY C APYTUMU BEJIMUUHAMH, CTPOUTH TpadUKy U3yUCHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIUUNH;

 XapaKTEpPU30BaTh CBOMCTBA Tell, (PU3HUECKHUE SIBJICHUS U MPOIECChl, UCIOIb3Ys OCHOBHBIC MOJIOKEHUS MOJIEKYJISIPHO -
KUHETUYECKONH TEOPUH CTPOCHHS BEIIEeCTBa, MPUHIUI CYMEPHO3UIMU TMoyiel (Ha KauyeCTBEHHOM YpPOBHE), 3aKOH
COXpaHEHHMs 3apsAna, 3akoH Oma i yyacTka 1enu, 3aKoH J[koyns—JIeHa, 3aKOH COXpaHEHUs 3HEPTuu, MPU 3TOM
J1aBaTh CJIOBECHYIO (POPMYIUPOBKY 3aKOHA U 3aITUCHIBATH €T0 MATEMATHUYECKOE BhIPAKEHUE;

¢ O0BACHATH  (U3MYECKHE TpollecChl U CBOWCTBA TeJl, B TOM YWCI€ W B KOHTEKCTE CHUTyalui
NPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISBISATh MPUUUHHOCIEICTBEHHBIE CBSI3U, CTPOUTH OOBsiCHEHWE W3 1-2
JIOTUYECKUX IIaroB ¢ Omnopoi Ha 1-2 W3y4yeHHBIX CBOMCTBA (HU3MYECKUX SIBICHUU, (PU3NYECKUX 3aKOHOB WIIH
3aKOHOMEPHOCTEN;

e pemaTh pacy€THBIC 3a/1aUu B 2—3 NEHCTBUSI, UCTIOIB3YS 3aKOHBI U (DOPMYJIbI, CBSI3bIBAONINE (DU3UUECKUE BETUUMHBI:
Ha OCHOBE aHaJIM3a YCJIOBHUS 3aJa4d 3alMCBIBATh KPATKOE YCJIOBUE, BBIABIIATH HEIOCTATOK AAHHBIX ISl PEIICHUS
3a/lauu, BBIOMpATh 3aKOHBI U (POPMYIBI, HEOOXOAUMBIE sl €€ pEIIeHHs, MPOBOJUTH PACUETHl U CPABHUBATH
MOJIYY€HHOE 3HaueHue (PU3NIECKON BEIMUUHBI C U3BECTHBIMU JTaHHBIMU;

e pacIo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEHINTh MPU TMOMOIIU (PUIUYECKUX METONIOB, HMCIOIB3YysS ONMUCAHUE
WCCIIEIOBAHUSI, BBIICIATh IPOBEPSEMOE IPEIAINOJI0KEHUE, OLEHHUBATH IPABUIBHOCTh IOPSAJKA MPOBEICHUS
HCCIIEIOBAHUS, AEIATh BbIBOJIBI,

 IPOBOJIUTH OMBITH MO HAOTIOAEHUIO (PU3UUYECKUX SBICHUN WM (PU3MUECKUX CBOWCTB TeN (KAMWUISIPHBIC SBIICHWS,
3aBUCHUMOCTbH JIaBJICHUSI BO3/AyXa OT €ro 00bEMa, TeMIepaTyphl, CKOPOCTH MPOLECCa OCTHIBAHUS U HArpeBaHUs MPHU
M3JIy4YEHUU OT I[BE€Ta M3Jydarollel (MOrjiollaronieil) MoBepXHOCTH, CKOPOCTh UCIAPEHUS] BOJbI OT TEMIEPATYPhI
KUJIKOCTH M IUIoIaAu €€ NOBEPXHOCTH, OJJEKTpH3alus Tl W B3aUMOACHUCTBHUE JJIEKTPUYECKHX 3apsoB,
B3aHMOJICMCTBUE TMOCTOSIHHBIX MArHUTOB, BH3yajW3alMsl MAarHUTHBIX MOJIEM MNOCTOSHHBIX MAarHUTOB, JIEUCTBUS



MAarHUTHOTO TOJISl Ha MPOBOJHUK C TOKOM, CBOWMCTBA 3JIEKTPOMATHHUTA, CBOMCTBA DJIEKTPOJBUTATEINSI MOCTOSHHOTO
TOKa): (GOpMYIHUPOBATH MPOBEPSIEMBIE MPEANOIOKEHUS, COOUPATh YCTAHOBKY U3 MPEJIOKEHHOrO0 000pY/I0BaHMUS,
OMUCHIBAThH XO]I OMbITa U (HOPMYIHPOBATH BHIBOJIHI;

* BBITMIOJIHATh TPSMbIC HU3MEPECHHS TEMIEPATyphbl, OTHOCUTEIHHON BIQ)KHOCTU BO3/yXa, CHJIbl TOKA, HAMPSHKCHUS C
HCIIOIb30BaHUEM AHAJIOTOBBIX MPUOOPOB U JTATUUKOB (PU3UUYECKUX BEIMYMH, CPABHUBAThH PE3YJIbTaThl U3MEPEHUI C
y4€TOM 3aJJaHHON a0COJIFOTHOM MOTPENTHOCTH;

¢ IPOBOJIUTH HCCIICIOBAHUE 3aBUCHUMOCTH OJHOW (DU3WYECKOW BEIMYMHBI OT JAPYrodl C HCMHOJb30BAHUEM MPSIMBIX
U3MEPEHUH (3aBUCUMOCTD COMPOTUBJICHUS MPOBOHUKA OT €T0 JUTMHBI, IIOIIAN MOMEPEUYHOT0 CEUCHHS U YIeTBHOTO
COTNPOTHUBJICHUS BEIIECTBA MPOBOJHUKA, CHJIBI TOKA, UAYIIETO Yepe3 MPOBOJAHUK, OT HAIPSIKEHUS] HA MPOBOJHUKE,
UCCJIEJIOBAaHNE TOCIEI0OBATEIbHOTO W TapajuIeIbHOTO COSAWHEHUN MPOBOJHUKOB): TUIAHUPOBAThH HCCIIEIOBAaHUE,
coOMpaTh YCTAaHOBKY M BBINOJHATH HM3MEPCHMs, CICAYyS NPEIIOKEHHOMY IIJIaHy, (DUKCUPOBATH PE3YJIbTAThI
MOJIYYEHHOHW 3aBUCHMOCTH B BUJI€ TaOIUIl U TPaUKOB, JIeJIaTh BHIBOJIBI IO PE3yJIbTaTaM UCCIICIOBAHMUS;

¢ IPOBOJIUTh KOCBEHHBIE H3MEpEHHS (U3MYECKUX BEIWYWH (yIeldbHas TEIIOEMKOCTh BEIIECTBA, COMPOTHBIICHUE
POBOAHUKA, pab0Ta M MOIIIHOCTh 3JEKTPUUYECKOTO TOKA): IMJIAHUPOBATh U3MEPEHUs, COOUPATh IKCIIEPUMEHTAIIBHYIO
YCTaHOBKY, CIeys NMPEeI0KEHHON HHCTPYKIIUHU, U BEIYUCISATh 3HAUCHHUE BETUYUHBI,

e COOJTIOATH MPaBUJIA TEXHUKU O€30IIaCHOCTH NP paboTe € 1abopaTOpHBIM 000PYI0BaHUEM;

e XapaKTEPU30BaTh MPUHIUIIBI IEUCTBUS N3YUYEHHBIX TPUOOPOB M TEXHHUUECKUX YCTPOUCTB C OMOPON HA UX OMUCAHUS (B
TOM 4YHUCJE: CHCTeMa OTOIUICHUS JOMOB, THTPOMETp, MapoBas TypOWHA, aMIepMETp, BOJIBTMETP, CUETUHK
AIEKTPUUECKOW DHEPTUH, OJICKTPOOCBETUTENbHBIE MPUOOPHI, HArpeBaTeNbHBIC JIIEKTPONPHOOPHl (TPUMEPHI),
ANEKTPUUECKHUE TMPETOXPAHUTENH, IICKTPOMATHUT, JJIEKTPOABUTATEIh TMOCTOSHHOTO TOKA), MCIOJIB3Ys 3HAHHUS O
CBOMCTBaxX (PU3NYECKUX SBICHUN U HEOOXOAUMbIC (PU3NYECKHE 3aKOHOMEPHOCTH;

e PaCIiO3HABATh MPOCTHIE TEXHUYECKUE YCTPOMCTBA U U3MEPUTEIbHBIC TPUOOPHI IO CXeMaM M CXeMATHUYHBIM PUCYHKaAM
(KMIKOCTHBII TEPMOMETpP, TEPMOC, MCUXPOMETP, TUTPOMETP, ABUTATEIb BHYTPEHHErO CrOpaHUs, 3JIEKTPOCKOI,
peocTaT), COCTaBISATb CXEMbl JJIEKTPUUYECKUX LENel ¢ TMOCIeNOBATEeNbHBIM W MapaJlIeIbHbIM COEIUHEHHEM
AJIEMEHTOB, pa3iinyasi yCJIOBHbIE 0003HAUEHUS AJIEMEHTOB AJIEKTPUUECKUX IENeH;

 MPUBOAUTH MPUMEPHI (HAXOIUTHh HHGOPMAIMIO O MPUMEpax) MPAKTHUYECKOTO MCIOJb30BaHUS (PU3NUYECKUX 3HAHUH B
MOBCEIHEBHON KU3HM sl oOecrnedyeHusi Oe30MacHOCTH NpU OOpalleHHH C NOpudoopaMH M TEXHUYECKUMU
YCTPOMCTBAMHU, COXPAHEHUS 3A0POBbsI M COOJIIOICHUSI HOPM IKOJIOTUYECKOT0 MOBEJCHHUS B OKPYKAIOIIEH Cpee;



¢ OCYIIECTBIATH MOUCK UH(PopManuu pusznueckoro coaepxkanus B IHTepHETe, Ha OCHOBE UMEIOIIUXCS 3HAHUN U MTyTEM
CpaBHEHHUSI JJOTIOJIHUTEJIbHBIX KCTOUHUKOB BBIICIATH HHPOPMAIINIO, KOTOPAsl SBJISIETCS TPOTUBOPEUUBON HIIH MOXKET
OBITh HEIOCTOBEPHOM;

 ICTIOJI30BaTh IMPU BBIMOJHEHUH YUYEOHBIX 3aJaHUi HAy4YHO-TOMYJISIPHYIO JUTEpaTypy (U3NYECKOro COJAepKaHuUs,
CIIpaBOYHBIC MaTepuaibl, pecypchl ceTu HTepHET, BiajeTh MpuéMaMi KOHCTIEKTUPOBAHUS TEKCTa, TpeoOpa3oBaHus
uH(OpMaIIMK U3 OJHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;

eCO3/1aBaTh COOCTBEHHBIE NHUCHMEHHBIE M KpAaTKUE YCTHBIE COOOIIeHUs, 0000mas uHGOPMAIMIO U3 HECKOJIbKUX
UCTOYHUKOB (U3UYECKOT0 COJCpPKaHMsS, B TOM 4YHUCIE MYOJIMYHO NPEACTaBISATH PE3yNbTaThl MPOCKTHOW WIIH
UCCJIE0BATEIBCKOM JEATEILHOCTH, MPU 3TOM TPAMOTHO HMCIOJIH30BaTh M3YUYCHHBIM MOHSATUUHBIA ammapaT Kypca
(bU3UKH, COTTPOBOXKAATH BHICTYIUICHUE MTPE3CHTAIIUEH;

e IPU BBHITIOJTHEHUN YUEOHBIX MPOEKTOB U UCCIEAOBaHUN (PU3UYECKUX MPOIIECCOB PaCIpeesaTh 00sI3aHHOCTU B TPYIITIE
B COOTBETCTBUU C MOCTABJICHHBIMU 3aJlauaMH, CJCAUTH 3a BBINOJHEHUEM IIJIaHA JICMCTBUUA M KOPPEKTHPOBATH €rO0,
a7IcKBaTHO OIIEHMBATh COOCTBEHHBIH BKJIQJ B JCATEIBHOCTh TPYIIBI, BBICTPAMBATH KOMMYHHKAaTHBHOE
B3aUMOJICHCTBHE, MPOSBIISS TOTOBHOCTH pa3pemiaTh KOHQIUKTHL.

K xonmy obyueHnus B 9 kjacce npeaIMeTHbIE Pe3yJIbTaThl HA 0230BOM YPOBHE JOJKHBI OTpakaTh CHOPMUPOBAHHOCTH Y

00y4aromuXxcs YMEHUM:

¢ ICIIOJIB30BaTh MOHATHS: CUCTEMa OTCYETA, MaTEpHalbHas TOYKA, TPACKTOPHS, OTHOCUTEIBHOCTh MEXaHHUYECKOTO
nBukeHUs, nedopmarus (ynpyras, MiIacTU4Yeckas), TPEHUE, HEHTPOCTPEMUTEIBHOE YCKOpPEHUE, HEBECOMOCTh U
NEPEerpy3Ku, LIEHTP TAKECTH, aOCOIIOTHO TBEPIIOE TENO, LIEHTP TSHXKECTH TBEPAOTO Tella, pABHOBECHE, MEXaHUYECKUE
KoJieOaHUS U BOJHBI, 3BYK, MH(PA3BYK U yJIbTPa3BYK, ANEKTPOMArHUTHBIE BOJHBI, IIKaa JIEKTPOMAarHUTHBIX BOJIH,
CBET, OMU30PYKOCTh U JNallbHO30PKOCTh, CIEKTPHI MCITYCKAHMS W TMOTJONICHUA, anbda, 0eTa- U raMMa-u3IydeHHUs,
M30TOIBL, SIAEPHAsI YJHEPTETHKA,;

e pa3IMYaTh SABJICHUS (PABHOMEPHOE M HEPABHOMEPHOE MPSMOJIMHENHOE JIBUKEHUE, PABHOYCKOPEHHOE MPSMOIUHEHHOE
JBUKEHHE, CBOOOJHOE MaJIEHHE TeJl, PABHOMEPHOE JBUKEHUE MO OKPYKHOCTH, B3aMMOJICHCTBUE TEJ, PEAKTUBHOE
JBUKEHHE, KOJieOaTeIbHOE JABUKEHUE (3aTyXarolIue U BhIHYKIECHHbIE KOJe0aHus), p€30HAHC, BOJIHOBOE JIBHXKEHUE,
OTPAXKEHUE 3BYKA, MPSMOJMHENHOE PACHPOCTPAHCHUE, OTPAKECHUE W IPEIOMIICHHE CBETa, NOJHOE BHYTPEHHEE
OTpaXKCHHE CBETA, PA3JIOKCHHE OEJOor0 CBETa B CIEKTP W CIIOKEHUE CHEKTPAIBHBIX IIBETOB, IUCIIEPCUS CBETA,



€CTECTBEHHAs! paIMOAKTUBHOCTh, BOBHUKHOBEHHE JIMHEHYATOTO CIIEKTPa U3JIYUEHHUS ) IO OMMCAHUIO UX XapaKTEPHBIX
CBOMCTB M Ha OCHOBE OIBITOB, IEMOHCTPUPYIOUIUX JaHHOE (U3UUYECKOE SIBJICHHUE;

e pPacro3HaBaTh MPOSBICHUE HW3YUYEHHBIX (PUIMUECKUX SBICHUU B OKpY)KawlieM Mupe (B ToOM uwucie (U3nYecKue
SIBJICHUSI B TIPUPOJIEC: NMPUIIMBBI U OTIUBBI, ABMKEHUE MIaHET COTHEYHOW CUCTEMBI, PEAKTUBHOE JBH)KEHUE >KMBBIX
OpraHu3MOB, BOCIIPUATHE 3BYKOB >KMBOTHBIMH, 3€MIIETPSICEHUE, CEMCMHYECKHE BOJIHBI, I[yHAMH, 3XO, LIBETA TEIl,
ONTUYECKUE SIBJICHUS B MPUPOJE, OMOJOTHYECKOE NEUCTBHUE BUIAMUMOTO, YJIBTPA(PUOIETOBOTO M PEHTTCHOBCKOTO
W3JIy4YEHUN, €CTECTBEHHBIN pPaJMOAaKTUBHBIM (DOH, KOCMHUYECKUE Jy4H, PATUOAKTHUBHOE H3IYYCHUE MPUPOIHBIX
MUHEPAJIOB, JEUCTBUE PAJUOAKTUBHBIX M3JIyYCHUN HA OPraHW3M YeJOBEeKa), MPU ITOM NEPEBOAUTH MPAKTUUYECKYIO
3a/1a4y B y4€OHYI0, BBIICISIThH CYIIECTBEHHBIC CBOMCTBA (TPU3HAKU) (DU3NUYECKUX SIBJICHUI;

¢ ONUCHIBATh W3YUYCHHBIC CBOWCTBA TeJl W (DU3UYECKHUE SIBIICHHS, HUCIONb3Yysd (PU3MYECKUE BEIUYUHBI (CPEIHsS |
MTHOBEHHAasl CKOPOCTh Te€Jla TP HEPABHOMEPHOM JIBMXKEHHH, YCKOPEHUE, NEpEMEIlICHUE, yTh, yIioBasi CKOPOCTb,
CWJIa TPEHHsI, CUJIa YIIPYTOCTH, CUJIA TSHKECTH, YCKOPEHHE CBOOOTHOTO Ma/IeHHs], BEC Tea, UMITYJIbC Tejla, UMITYJIbC
CUJIbI, M€XaHW4YecKasi paboTa U MOIIHOCTh, MOTCHIMAIbHAS DPHEPTHS Telia, MOAHSATOTO HaJl MMOBEPXHOCTHIO 3EMIIH,
NOTEHIMAIbHAs SHEPIrUsl CKATOW IMPYXKUHBI, KUHETHUYECKAs HHEPrus, MOJHAs MEXaHWYECKas SHEPrus, MNEpHOI U
yacToTa KoJieOaHUM, JJIMHA BOJIHBI, TPOMKOCTh 3BYyKa M BBICOTa TOHA, CKOPOCTH CBETA, MOKA3aTeNlb MPEIOMIICHUS
Cpelbl), TIpU ONHCAHUM TPABUIBHO TPAKTOBATH (PUIUYECKUN CMBICI HCHOJIB3YEMbIX BEIUYMH, 0003HAYECHUS U
EAUHUIIBI (PU3MUECKUX BEIUMYMH, HAXOJUTh (POPMYIIBI, CBSI3bIBAIOIINE AAHHYIO (DU3UYECKYIO BEIMUYHMHY C APYTHMU
BEJIMYUHAMHU, CTPOUTH TpadUKi U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEITUYUH;

e XapaKTEPHU30BaTh CBOMCTBA Tel, (PU3MYECKHUE SBICHUS U TMPOIIECCHI, UCIOIb3Yys 3aKOH COXPAHEHHUs SHEPTUU, 3aKOH
BCEMHUPHOI0 TATOTEHHUSI, NMPUHLMI CYNEPIO3UIUU CUJ, NMPUHIMUN OTHOcUTelbHOCTH ['amunes, 3akonsl HproToHa,
3aKOH COXPAaHEHHS HMMITYJIbCA, 3aKOHBI OTPAXKCHHS WM IPEIIOMIICHUS CBETA, 3aKOHBI COXPAaHEHUs 3apsI0BOr0 M
MacCOBOTO YHCEN MPHU SAEPHBIX PEAKIIUSAX, MPU 3TOM JaBaTh CIOBECHYIO (DOPMYIHUPOBKY 3aKOHA U 3aMUCHIBATH €TI0
MAaTEMaTHYECKOE BBIPAXKEHUE;

¢ 00BACHATH, (U3MYECKHME TIPOIEeCChl W CBOWCTBA TEl, B TOM 4YHCI€ M B KOHTEKCTE CHUTYallUi
MPAKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBIABISATH MPUUYMHHO-CIICICTBEHHBIC CBS3H, CTPOUTH OOBSICHEHHE M3 2—3
JOTUYECKUX IIIaroB C OMOpPOM Ha 2—3 W3yYEHHBIX CBOWCTBA (DU3WUYECKUX SIBICHUM, (PU3NUYECKUX 3aKOHOB WU
3aKOHOMEPHOCTEN;



epemiaTh pacyéTHhIC 3a7aud (OMMpANOIIMECS Ha CUCTEMY U3 2—3 ypaBHEHHUM), UCIHOJIb3ys 3aKOHbI M (POPMYIIBI,
CBSI3BIBAIONINE (DU3MUECKUE BEIMYMHBI: HA OCHOBE aHalW3a YCIOBUS 3aJaud 3alHChIBaTh KPAaTKOE YCIIOBHE,
BBISIBIIATh HEIOCTAIOIINE MU W30BITOYHBIC JaHHBIC, BEIOUPATh 3aKOHBI M ()OPMYIIbI, HEOOXOAUMBIE IS PEIICHHS,
MPOBOJUTH PACUETHI U OLIEHUBATH PEATUCTHYHOCTD MOMYUYEHHOTO 3HAUCHUS (PU3NUYECKON BETUUHHEI;

e pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOXHO PEIIUTh MPU TOMOIIHM (PU3HMUECKHX METOAOB, HUCIOJIB3YS OIMCAaHUE
WCCIICJIOBAHUSA, BBIICTATh TMPOBEPIEMOE TPEANOIOKEHUE, OICHUBATh MPABWIBHOCTh TIOPSAKA TPOBEACHHUS
MCCIICJIOBAHNUSA, JeNIaTh BBIBOABI, MHTEPIIPETUPOBATH PE3yIbTaThl HAOIIOICHUI U OTIHITOB,

« IPOBOANTH OMBITHI MO HAOMIOACHUIO (DU3MYECKHUX SIBICHUN MM (U3MUECKUX CBOMCTB Tel (M3y4YCHHE BTOPOTO 3aKOHA
HproToHa, 3aK0OHA COXpaHEHHs YHEPTHH, 3aBUCUMOCTh NIEpHOIa KOJIeOaHUI MPYKUHHOTO MasiTHAKA OT MacChl Tpy3a
M KECTKOCTH TPYXKUHBI U HE3aBUCUMOCTHh OT aMIUTUTYABI MalbIX KoJeOaHWH, MPSIMOJIMHEHHOE pacIpOCTpaHEHUE
CBETa, pasloKEHHE OENIoro CBeTa B CIEKTpP, M3YYCHHE CBOWCTB H300paXCHHsI B IJIOCKOM 3€pKajie M CBOWCTB
n300pakeHUsT TpeMeTa B COOMparomiel JIMH3e, HAOJII0JACHUE CIUIOIIHBIX W JIMHEWYaTBhIX CIEKTPOB W3IYUYCHHUS):
CaMOCTOSITETTFHO COOMpAaTh YCTAaHOBKY W3 HM30BITOYHOrO HabOopa 00OpYAOBaHHWS, OMUCHIBATH XOJl OMBITA M €r0
pe3ynbTaThl, GOPMYITUPOBATH BHIBOIHI,

* IPOBOJIUTH MPU HEOOXOJUMOCTH CEPHIO MPAMBIX U3MEPEHUMN, ONpeneNsisa cpeHee 3HaUeHUe U3MEepsieMOil BETUYHHBI
(bokycHoe paccrosiHue coOuparolel JHH3bI), OOOCHOBBIBATH BBIOOP crmoco0a u3MepeHHs (M3MEPHUTEIHHOTO
npubdopa);

« IPOBOJIUTH MCCIICIOBAaHUE 3aBUCUMOCTEN (PU3MUECKUX BEIMYUH C UCIIOIH30BAHUEM MPAMBIX U3MEPEHUH (3aBHCHUMOCTD
OyTH OT BpPEMEHU TIPU PABHOYCKOPEHHOM JBWKEHHMU O€3 HauyaJdbHOW CKOPOCTH, TEepHoJa KoJieOaHUU
MATEMaTUYECKOTO MasTHHKA OT JUIMHBI HHUTH, 3aBUCHUMOCTH YIJIla OTPaKEHHUS CBETa OT yrjla MajeHus W yria
IpEeIOMJICHUS OT yIJia MaJieHus1): IUIAHUPOBATh UCCIIEOBaHNE, CAMOCTOSTEIbHO COOUpaTh YyCTaHOBKY, (PUKCHPOBATDH
PE3yNbTAaThl TMOJYYCHHONW 3aBHCHUMOCTH (DH3WYECKUX BEIMYMH B BUAE TAaOMUI[ M rpaduKOB, JA€TIaTh BBIBOJBI I10
pe3yabpTaTaM MCCIIeI0BaHus;

¢ IPOBOANTH KOCBEHHBIC H3MEpEHUs (PU3UUECKUX BEIUYMH (CPeAHSsI CKOPOCTh M YCKOPEHHE Tela TMpHu
PaBHOYCKOPEHHOM JIBWKEHUH, YCKOpPEHHE CBOOOJHOTO MaieHus, XECTKOCTh MPYKUHBI, KOAPOULIUEHT TpPEHUs
CKOJIbXKCHHSI, MEXaHHUecKast paboTa M MOIIHOCTh, YaCTOTa M MEPHOJ KoJeOaHHi MaTeMaTHUECKOTO U MPY>KUHHOTO
MasTHUKOB, ONTHYECKas CWJIa COOMpAIOIIEeH JMH3bI, PaAMOAKTHUBHBEIN (DOH): TIIAaHMPOBATH MU3MEPEHHsS, COOMpATh



OKCIIEPUMEHTANIBHYI0O YCTAaHOBKY M BBINONHATh HM3MEPEHUs, CIEAysd NpPEUIOKEHHOW HWHCTPYKIUH, BBIYHCISATH
3HAa4YCHHE BETMYHMHBI M aHAJM3UPOBATh MOTyUYEHHBIC PE3YIbTaThl C YUYETOM 3aJaHHOW MOTPEIIHOCTH U3MEPEHHI;

e cOOJIOAATH MPaBUJIa TEXHUKU O€30IaCHOCTH NP paboTe ¢ J1abopaTOpHBIM 000PYAOBAaHUEM;

e pa3MyaTh OCHOBHbBIE MPU3HAKU M3YUYEHHBIX (PU3NYECKUX MOJENEH: MaTepuaibHas TO4Ka, a0COMIOTHO TBEPIIOE TEIO,
TOUYEYHBIM UCTOYHUK CBETA, JyY, TOHKAs JIMH3a, MJIAaHEeTapHas MOJIeNIb aTOMa, HYKJIOHHAsI MOJIeJIb aTOMHOTIO $]1pa;

e XapaKTepU30BaTh MPUHIIUIIBI IEHCTBUS U3YUCHHBIX MPUOOPOB U TEXHHUECKUX YCTPOUCTB C OMOPO HA UX ONmUcaHUs (B
TOM YHCIIEe: CHUAOMETP, AATUUKH I[OJIOKEHUS, PACCTOSIHUS U YCKOPEHHs, pakera, d3XOJOT, OYKH, MEPUCKOIL,
¢doToanmnapar, ONTUHYECKHUE CBETOBO/IbI, CIEKTPOCKOI, 103UMETp, Kamepa BunbcoHna), UCronb3ys 3HaHUS O CBOMCTBaxX
¢u3nyecKuX SBICHUI 1 He0OX0UMBbIE (PU3MUECKHE 3aKOHOMEPHOCTH;

* ICTIOJIb30BaTh CXEMbl M CXEMaTUYHBIC PUCYHKH M3yYEHHBIX TEXHHUYECKHX YCTPONCTB, H3MEPUTEIBHBIX MPUOOPOB U
TEXHOJIOTUYECKUX TPOIIECCOB MPH PEIICHUH YYeOHO-TIPAKTHUYECKUX 3a]lad, ONTHYECKUE CXEMBI ISl TOCTPOCHUS
N300paKEeHUH B MJIOCKOM 3€pKajie U cCOOMparonieil JInH3e;

* IPUBOJIUTH MPUMEPHI (HAXOIUTh WH(DOPMAIIUIO O MPUMEPAX) MPAKTHUECKOTO MCIOIB30BaHUs (PU3MYECKHX 3HAHWN B
IIOBCETHEBHOM KU3HU i oOecredyeHuss Oe30IacHOCTH MpH OOpalleHHuH ¢ OpuOopaMH U TEXHUYECKHUMHU
yCTPOWCTBAaMHU, COXPAaHEHUS 3J0POBBSI U COOJIIOJIEHUSI HOPM 3KOJIOTHYECKOI0 OBEICHUS B OKPYXKAIOIIEeH Cpene;

¢ OCYHIECTBIIATh IMOMCK HHpOpManuu (QuU3NYecKoro cozepx aHuss B HHTepHeTe, caMOCTOATENbHO (HOPMYIHUPYS
MOUCKOBBIN 3allpoc, HAXOAUTh IYTU ONPEICIICHUs JOCTOBEPHOCTH MOJIYYEHHOW HH(MOpPMAlMd Ha OCHOBE
MMEIOIINXCS 3HAHUHN U IOMOJIHUTEIbHBIX HICTOYHUKOB;

* MICII0JIb30BaTh IPH BBHINOJHEHUHM YYEOHBIX 3aJaHUil Hay4YHO-TIONMYJIAPHYIO JIUTEPATypy (PHU3UUECKOrO COJEp KaHus,
CIpaBOYHbIE MaTepHUalbl, pecypchl cetu MHTEepHeT, Bi1aseTh NpuéMaMyu KOHCIIEKTUPOBAHUS TEKCTa, IPeoOpa3oBaHus
nH(pOpMaK U3 OJHON 3HAKOBON CUCTEMBI B IPYTYIO;

e CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE MH(pOpPMAIMU M3 HECKOJBKHX HMCTOYHHKOB
¢usnyeckoro coiepxkaHus, NyOJIMYHO TPEACTABIATH pE3YyNbTaThl MPOEKTHOM WM  HCCIEI0BATENbCKON
AesITeNbHOCTH, TIPYU ATOM I'PAMOTHO MCIOJIb30BaTh U3YUYCHHBII MOHATUIHBIN annapar u3y4aemMoro paszaena GUu3uKa 1
COIIPOBOX/1AaTh BBICTYIUICHHUE MPE3EHTALNEN ¢ YYETOM OCOOCHHOCTEH ayIuTOPUN CBEPCTHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTtejibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. ®u3uka u e€ poJib B MO3HAHMH OKPY:KAKOIIEro MUpa
bubmmoreka [{OK
11 O} - 2
M3MKa - Hayka o npupose https://m.eds00.ru/7f416194
bu6moreka [IOK
1.2 O} 2 1
VISHHCCIHE BEMHIHAL https://m.eds00.ru/7f416194
bu6moreka [IOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIN METO]I MO3HAHMS httos://m.edsoo.ru/7f416194
Hroro mo pazgeny 6
Pasnen 2. [lepBoHayaibHbIe CBEICHUS 0 CTPOCHUM BelleCTBA
bu6mmoreka [JOK
2.1 C 1
TPOCHHE BEleCcTRa https://m.edso0.ru/7f416194
99 JBrmykeHre u B3aMMOACHCTBUE YaCTHII 5 1 bubnuoreka [{OK
' BELIECTBA https://m.edso0.ru/7f416194
bubmuoreka [{OK
2.3 Ar 2
PETATHBIC COCTOARMA BemecTRa https://m.edsoo.ru/7f416194
Utoro no pazneny 5
Paznen 3. /IBu:keHue U B3auMojieiicTBue TeJl
bu6mmoreka [JOK
3.1 M 3
CXAMHACCROC ABHACHHC https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
3.2 4 4 1
HEPIULL, Macca, IDIOTHOCTS https://m.edso0.ru/7f416194
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bubnuoreka [IOK

33 Cuna. Buget cun 14 2 https://m.edso0.ru/7f416194
Hroro no pazgeny 21
Paznen 4. /laBjieHue TBEPABIX TeJl, (KMAKOCTEH M ra3oB
41 Hasnenue. [lepenaya gaBneHust TBEPAbIMU 3 bubnuotexa [JOK
' TeJIaMU, XXUJIKOCTSIMHI U ra3aMu https://m.edso00.ru/7f416194
bu6mmoreka [IOK
4.2 flaperue xuaKoCTH > https://m.edso0.ru/7f416194
bu6mmoreka [IOK
43 ATMOC(epHO® NaBICHHIC 6 https://m.edso00.ru/7f416194
44 JlelicTBUE )KUJIKOCTH U Ta3a HAa MOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro mo pazgeny 21
Pasznen 5. Pabora u MOIIHOCTB. JHEPrUst
bu6moreka [IOK
>1 Pabora u momtsoCT® 3 . https://m.edso0.ru/7f416194
bu6mmoreka [JOK
52 Tpocteie MeXaHH3MbI ° . https://m.eds00.ru/7f416194
bu6mmoreka [JOK
>3 Mexaritectas ouepris 4 . https://m.eds00.ru/7f416194
Utoro no pazneny 12
PezepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 68 12
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8 KUIIACC

Kosnu4yecTBo yacoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3esioB U TeM uudpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pasnen 1. TensoBble siBIeHUsI
. bubnuotexa [JOK
11 7
CTpoene i cBoficTBa BeleCTBa https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
1.2 T 21 1
CIDIOBHIE HPOUCCCHl > https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3znea 2. DuiekTpuvecKue 1 MATHUTHBIE SIBJICHUSA
21 DJIEKTPUYECKHE 3apAIbl. 3apsKECHHbIE TeJla 5 1 bubnuoreka [IOK
' U WX B3aHMO/ICHCTBHE https://m.edsoo.ru/7f4181ce
. . bu6moreka [IOK
2.2 [TocTOSTHHBIN MEKTPUIECKUN TOK 20 2 7 httos://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
23 Marmuriibie sBCHHS 0 1 15 https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 C) 4
TICKTPOMATHHTHAR HHAYIHHA https://m.edsoo.ru/7f4181ce
Utoro no pazneny 37
PezepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 14.5
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9 KUIIACC

KoanuyecTBOo 4acos DJIeKTPOHHBbIE
HanmeHoBaHMe pa3/ieioB H TeM uugpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. Mexanuveckue siBJJeHUS
11 MexaHn4ecKkoe JBMKEHHE U CTIOCOOBI €T0 10 1 bubmmorexa [{OK
' OIUCaHUs https://m.edso0.ru/7f41a4a6
bu6moreka [IOK
1.2 B i 2 1
sanMoiencTBre Ter 0 3 https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.3 3aKOHBI COXpaHe 10 3
KOHBL COXpaHEHHA https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 40
Pa3znen 2. Mexannuyeckue KojJe0aHUs U BOJTHBI
bu6moreka [IOK
2.1 Mexanuveckue koaeda 7 3
RAHITCCIHE Rozeharmt https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 Me €CKHe .3 8 1 3
XAHIHCCRAC BOIHBL. IBYK https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 15
Pasjaen 3. DiieKTpOMarHuTHOE 1M0Jie H 3JIeKTPOMATHUTHBIE BOJTHBI
31 DIEeKTPOMarHuTHOE MOJIe U 6 5 bubnuoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Utoro mo pazneny 6
Pa3znen 4. CBeToBbI€ SIBJI€HUS
b K
4.1 3aKOHBI PaCPOCTPAHEHUSI CBETA 6 2 nomaorexa L10

https://m.edsoo.ru/7f41a4a6
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bubnuoreka [IOK
4.2 JIuH3BI U ONTHYECKHE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [{OK
4.3 Pasnoxxenue 6eoro cBeTa B CIIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pazgea S. KBanToBbI€E sIBJICHUS
bubmmoreka [{OK
5.1 Hcnyckanue 1 MorjoueHue cBeTa aroMoOM 4 1 https://m.edsoo.ru/7f41a4a6
bubmmorexa [{OK
52 (Tpoetiiie aTOMHOTO 57pa 6 1 https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
5.3 SAnepHbie peakuu 7 1 https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 17
Pasznen 6. [loBTOpuTEIbHO0-00001IAK0 1M MOAYIb
6.1 [ToBTOpeHuUe 1 0000ImIEeHNE COACPKAHUS 9 9 bubnuorexa [JOK
' Kypca ¢usuku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 27
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IHOYPOYHOE IIVIAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTHYeckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

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

MexaHn4decKkue, TeIUIOBBIE,
AIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE,
3BYKOBBIE SIBJICHUS

duznueckre BEININHEI U UX U3MEPCHHUC

Ypok-uccnenoanue "N3mepenne
TeMIIepaTypbl Py TOMOUIH
AKHUJKOCTHOTO TEPMOMETpA U JaTUnKa
Temmneparypsl"”

Kak ¢u3uka u apyrue ectecTBeHHbIE
HAyKH U3y4aroT IPUPOTY.
EctecTBeHHOHAYYHBIN METO]T TO3HAHMUSI.
Onucanue pU3NUECKUX SIBICHUN C
MTOMOIIBIO0 MOJIETIeH

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

Ypok-uccnenosanue "[Iposepka
TUIOTE3bl: JaTbHOCTD MOJIETA APHKA,
MYIEHHOTO TOPU30HTAIBHO, TEM
Oosble, yeM 60JIblIe BhICOTA MycKa'"

Crpoenue BemniectBa. OMBITHI,
JIOKa3bIBAIOIIUE TUCKPETHOE CTPOCHUE
BeIlleCTBa

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



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

bubmuoreka [JOK

8 JlBIKeHHE HaCTHI BellecTsa https://m.edsoo.ru/ff0a013e
Ypok-uccnenoanue «OnbITHI MO
9 HAOJIOIEHUIO TETIJIOBOTO PACIIUPEHUS
ra3oB»
10 ArperatHbie COCTOSIHUSI BEIIECTBA
B3anMocBs3bp MexX 1y CBOMCTBaMU
BEIIIECTB B Pa3HBIX arperaTHBIX
11 COCTOSIHUSIX U UX bubnuoreka [JOK
ATOMHOMOJIEKYJISIPHBIM CTPOCHHEM. https://m.edsoo.ru/ff0a0378
OCc00EHHOCTH arperaTHhIX COCTOSTHUHN
BO/JIbI
Mexannueckoe OBUKEHUE.
12 PaBHOMEpHOE M HEpaBHOMEPHOE bubmorexa [IOK
https://m.edsoo.ru/ff0a05c6
JIBHOKCHUE
bu6mmoreka [IOK
13 Cropocts. EAMHHLEL Ckopocth https://m.edsoo.ru/ff0a079c
14 Pacuer mytu u BpeMeHU ABMKCHUS bubmorexa HOK
https://m.edsoo.ru/ff0a0ae4
Nueprysg. 3akoH HHEPITUH.
15 B3aPII)MO,HCﬁCTBHC TeJ'IpKaK MIpUYHHA Eubmaorexa HOK
https://m.edsoo.ru/ff0a0c10
W3MEHEHHUS CKOPOCTH JIBYDKCHHS Tl
16 IInoTHOCTH BemiecTBa. Pacuetr Macchl u bubnuoreka [JOK
o0beMa Tejia 10 €ro INIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaGoparopnas padora «OnpeneneHue
MJIOTHOCTU TBEPJOTO TENIa»
18 Pemenne 3agau mo Teme "I1moTHOCTD bu6mmoreka [JOK
BelecTna" https://m.edsoo.ru/ff0al23c
19 Cuna xak xapakTepuCcTHKa
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B3auMoJieicTBuA Tea. Cuna ynpyrocTy.
3axoH ['yka

Jlaboparopras pabota «3ydenue
3aBHCHUMOCTH PACTDKCHHUSI

20
(medopmanum) MpyKUHBI OT
IIPUIIOKEHHOMN CUIIBD»Y

21 SBnenne Tarorenus. Cuia TSHKECTH
CBs13b MEX]ly CUJION TSXKECTH U Maccoi

22 tena. Bec tena. Perntenune 3amay o teme bubnmorexa LOK
" " https://m.edsoo.ru/ff0a1778

Cuna TspKecTu

23 Cuna TsKeCTH Ha IPYruXx IJIaHeTax. bubmuorexa [JOK
OU3NYECKUE XAPAKTEPUCTUKH TIJTAHET https://m.edsoo.ru/ff0a1502

bu6moreka [IOK

24 Hsmepetiite ciu. Jluamomerp https://m.edsoo.ru/ff0al8cc

bu6mmoreka [IOK

25 Bec rena. Hepecomocts https://m.edsoo.ru/ff0al778

26 CroxeHue AByX CUJI, HaPABJIEHHBIX MO bubnuoreka [IOK
OJHOM mpsiMOi. PaBHOEHCTBYIOIIAS CHTT https://m.edsoo.ru/ff0ala70

97 Pemrenue 3amad mo reme
"PaBHoaeiicTBYyIOIIAsA CrT"

08 TpeHue CKOJIbXEHUS U TPEHHUE MOKOSI. bubnuoreka [JOK
Tpenue B mpupoJie U TEXHUKE https://m.edsoo.ru/ff0alb9c
Jlaboparopnas pabota «3yuenue

29 3aBUCHUMOCTH CHJIbI TPEHHSI CKOJIBKEHUS bubnunoreka [JOK
OT CHJIBI IaBJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
CONPHUKACAIOLIUXCS TOBEPXHOCTEN»

30 Pemienue 3agau Ha onpeneneHue
PaBHOAEHCTBYIOIIEN CUJIIBI

31 Pemenne 3agau mo Temam: «Bec Tenay, bu6mmoreka [JOK
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«['pacduueckoe n3o0pakeHUe CUIY,
«Cunbl», «PaBHOACHCTBYIOMIAS CUID»

https://m.edsoo.ru/ff0alde0

KonTposasHas paborta o Temam:
«MexaHnueckoe IBHKeHuey, «Macca,

32 IUIOTHOCTBY, «Bec Tenay, «'padudeckoe
n3o00paxeHue cuimy, «CHirbn
33 Hasnenue. CiocoObl yMEHBIICHUS 1 bubnuoreka [JOK
YBEJIMYCHUS JaBJICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBrieHue ra3za. 3aBUCUMOCTD JIaBJICHUS bubmmoreka [{OK
rasza oT o0bEma, TemrnepaTypbl https://m.edsoo.ru/ff0a2376
35 [Tepenaua naBiieHus: TBEPABIMU TEIAMH, bu6moreka [IOK
SKUIKOCTSIMH U razamMu. 3axoH [lackais https://m.edsoo.ru/ff0a25b0
36 JlaBiieHME B )KUJIKOCTH U Tase, bubmuorexa [JOK
BBI3BAHHOE JICHUCTBHUEM CHJIBI TSDKECTU https://m.edsoo.ru/ff0a2718
37 Pemenne 3amau o teme «JlaBnexue B bubmuorexa [JOK
XKUJKOCTHU U raze. 3akoH [lackansa» https://m.edsoo.ru/ff0a2826
bu6mmoreka [IOK
38 Coobmaompecs cocyakt https://m.edsoo.ru/ff0a2970
39 IMuapaBnuueckuii mpecc bubmorexa HOK
https://m.edsoo.ru/ff0a3136
40 ManomeTtpsl. [lopiiHeBoi )KMAKOCTHBIN
Hacoc
Atmocdepa 3emmu. [Tpuyannsl
CYIIECTBOBaHMSI BO3IYILIHOM 000JI0UKH bubnuoreka [IOK
41
3emiH. 3aBUCUMOCTh aTMOC(EPHOTO https://m.edsoo.ru/ff0a2b5a
JABJIEHUS OT BBICOTHI HaJl YyDPOBHEM MOPS
bubnuoreka [JOK
42 Bec Bo3ayxa. ATMochepHoe aBieHne https://m.e dsoc])_.[ru 1ff0a2b5a
43 W3mepeHne aTMoC(epHOro JaBIeHHUS. bubnuorexa [IOK
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OmnsiT Toppuuennu

https://m.edsoo.ru/ff0a2da8

44 3aBUCUMOCTh aTMOC(EpPHOTO TaBICHUS bubnmoreka [JOK
OT BBICOTBI HaJl YDOBHEM MOPSI https://m.edsoo.ru/ff0a2fc4
45 Bapomerp-anepouns. ATmocdepHoe bubnuorexa [JOK
JTABJICHUE HA PA3JIMYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenwue 3a1a4 o Teme "ATmMocdepHoe
naBiieHue"
JlelicTBUE )KUJIKOCTH U Ta3a Ha
47 or €HHOE B HUX TEJI0. ApXUMEI0Ba bubnmorexa LOK
pyx - AP https://m.edsoo.ru/ff0a3276
cuma
JlaboparopHas padorta «OmnpeneacHue
48 BLITaJII)KI/IBZ}omepI‘/'I CHJIBI }lefl:CTB e bubmmorexa [OK
’ o https://m.edsoo.ru/ff0a33fc
Ha TeJI0, TOTPY>KEHHOE B KUIKOCTbH)
JlabopaTopHas paboTa 1o Teme
49 «HccaenoBanue 3aBUCHMOCTH Beca Telia bu6mmoreka [IOK
B BOJIe OT 00bEMA OTPYKEHHOH B https://m.edsoo.ru/ff0a3514
YKUJIKOCTD YacCTH TeJIa»
bu6mmoreka [JOK
50 [InaBanue ten
https://m.edsoo.ru/ff0a3a96
JlaGopaTopHas pabota
51 "KonctpynpoBaHue apeoMeTpa Win
KOHCTPYHPOBAHUE JIOAKHU U
ompezeneHue e€ rpy3onoabEMHocTH"
Pemenue 3agau no remam: «IlnaBanue
52 cynoB. Bo3agyxominaBanue», «JlaBieHue bubmorexa HOK
YAOB. yx L https://m.edsoo.ru/ff0a3654
TBEPABIX TN, KUAKOCTEH U Ta30B»
bu6mmoreka [JOK
53 MexaHnnueckas paboTa
P https://m.edsoo.ru/ff0a3f82
54 MoutHocTs. EQUHUIIEI MOIIHOCTH bu6nmoreka [JOK
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https://m.edsoo.ru/ff0a3f82

55

VYpok-uccnenosanue "Pacuér
MOLIHOCTH, Pa3BUBAEMOM IIPH MOABEME
1o JiecTHuIle"

56

IIpocTeie Mexanu3Msl. Ppryar.
PaBHOBECHE cHil Ha ppryare

57

KontponbHas paboTa o Teme
«/laBneHue TBEpABIX TEN, KUIKOCTEH U
ra3oB» / Becepoccuiickast mpoBepouHas
paborta

58

PesepBHblit ypok. PaboTa ¢ TekcTamu 1o
Teme «/laBineHue TBEPABIX Te,
XKHUJKOCTEH U ra3oB» / Beepoccuiickas
poBepoyHasi pabora

bu6moreka [IOK
https://m.edsoo.ru/ff0a4ffe

59

Pbruaru B TexHHKE, OBITY U IPHPOJIC.
JlabopaTtopHas pabota «lccnenoBanne
YCIIOBHI PAaBHOBECHSI phlYara

0.5

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

60

Pemrenue 3agaq mo reMe «YCiI0BUs
pPaBHOBECHS pbIyara

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

61

Koadduruent monesnoro aercTeus
MexaHusMma. Jlaboparopnas padora
«3mepenue KIIJ] nakioHHOM
MJIOCKOCTH

0.5

62

Pemenne 3agau mo teme "Pabora,
moiHocTh, KIT"

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

63

MexaHuueckas SHEpPrusi. Kunetnueckas
" NOTCHIHAJIbHAA SHEPTUA

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4252

64

3aKOH COXpaHEHMsI MEXaHUYECKON
SHEPrUU

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4360
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YPOK-3KCIIEpUMEHT 10 TEME
"DKCepUMEHTAIBHOE OIIPEIETICHUE
N3MEHEHHUS KHHETHYECKOU 1

65 . 1 1
MOTEHLUATIBHON SHEPT UM NIPU
CKaThIBaHUM TEJIa 110 HAKIIOHHOM
mockocty"
66 KonTpomashas pabora no teme «Pabora 1
Y MOIIHOCTb. DHEPTUs»
67 PesepBHbIil ypok. PaboTa ¢ TekcTamu 1o 1 bubnuorexa [JOK
TeMe "MexaHnnuyeckoe aBuKeHue" https://m.edsoo.ru/ff0a4ee6
68 PesepBHblit ypok. Pabota ¢ Tekctamu 1o 1
teme "PaboTa. MomHocts. Dueprus”
OBIIEE KOJIMYECTBO YACOB I10 68 12

I[TPOTPAMME



https://m.edsoo.ru/ff0a4ee6

8 KUIIACC

KoaunyecTBo yacoB DJIeKTPOHHBbIE
Ne aTra nudpoBLIe
Tema ypoka Kontpoiabnbie | IlpakTHyeckue A op
n/n Bcero u3yueHnusi | oOpa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
OcCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
1 KHHETUYECKOU TEOPUH U UX ONLITHLIE 1 bubnmorexa LOK
P https://m.edsoo.ru/ff0a5256
TTOITBEPIK ICHUSI
2 Macca u pazMep aTOMOB U MOJIEKYIT 1
3 Moaenu TBEpAOTO, )KUAKOTO U 1 bu6moreka [IOK
ra3000pa3HOr0 COCTOSTHUM BEIIECTBA https://m.edsoo.ru/ff0a540e
4 Bxonnas koHTposibHas paboTa 1
bu6mmoreka [IOK
5 Kpucrammueckne u amopdHbIE TeNa 1
p Pe https://m.edsoo.ru/ff0a5800
6 CmauuBaHue U KanuJUISIPHOCTD. 1 bubnuoreka [IOK
[ToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TemmoBoe paclIUpeHne U CHKATUE 1 bubmorexa LHOK
P P https://m.edsoo.ru/ff0a5a26
Temneparypa. CBs3b TeMIIEpaTyphl CO
8 CKOPOCTBIO TEIJIOBOTO JIBHXKCHHS 1
YaCTHI]
9 Buytpennsis sneprusi. Crioco0bl 1 bubnunoreka [JOK
M3MEHEHHUS BHYTPEHHEHN SHepruun https://m.edsoo.ru/ff0a5c60
bu6mmoreka [JOK
10 Bunasl Temonepeaun 1
a et https://m.edsoo.ru/ff0a6412
Vpok-koHpepeunus "[IpakTuueckoe
P Qep P N bubmuoreka [JOK
11 HUCIOJIb30BaHNUE TEIIOBBLIX CBOMCTB 1 1

BCIICCTB U MAaTCPUAJIOB B LCIIAX

https://m.edsoo.ru/ff0a65c0
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https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
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sHEeprocoepexeHus"

KonnuecTBo TEIIOTHL. Y aenbHasA

bubmuoreka [JOK

12 TEIIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 VYpaBHEHHE TEIIOBOTO OajaHca. bubnuorexa [JOK
TermooOMeH U TEIJIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
Jlaboparopras pabota "HccnenoBanue

14 SIBJICHUS TEIUIOOOMEHA TpH bubnuorexa [JOK
CMEIIMBAaHUH XOJOJHON U ropsuei https://m.edsoo.ru/ff0a6a98
BOBI"
Pacuer konndecTBa TEMIOTHI,

15 HEOOXOMMOTO JJII HarpeBaHus Teja 1
BBIJISISIEMOTO UM TIPH OXJIAXKICHUHN

16 JlabopaTtopHas paborta "OmnpeneneHue bubmuorexa [JOK
YAEIbHOU TETNIOEMKOCTH BelecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIMBa. Y aeinbHas TemioTa bubnuoreka [IOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBEpICBaHUE

18 KPUCTAJUTMYECKUX TeJ. Y AeTbHas bubmnorexa [JOK

https://m.edsoo.ru/ff0a71d2

TeII0Ta TIaBJICHUS

19 JlaGopaTtopHas pabota "OnpeneneHue bubnuoreka [JOK
YAEIbHOW TEIUIOTHI TJIaBJIeHUs Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooOpa3oBaHue U KOHICHCAITHS. bubnunoreka [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y nenpHas Temnora

21 napooOpazoBaHUs U KOHJCHCAIUH. bubnuoreka [IOK
3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT https://m.edsoo.ru/ff0a786¢c
aTMOoc(epHOTO TaBICHHUS

99 Brnaxnocts Bo3ayxa. JlaboparopHas bubnunoreka [JOK

pabota "OmnpeneneHre OTHOCUTEIHHON

https://m.edsoo.ru/ff0a7628
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BJIQYKHOCTH BO31yxa"

23

Pemenue 3agau Ha onpeneneHue
BJI&KHOCTH BO3/lyXa

24

[IpuHIMIBI pabOTHI TEMIOBBIX
nsurareneii. [lapoBas TypOuHa.
JIBurarens BHyTPEHHErO0 CTOPAHMS

25

KII[ TenmoBoro neuraresnsd. TernoBbie
JIBUTATEJIA U 3alIUTa OKPYKArOUEH
cpenbl

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

26

3aKOH COXpaHEeHHMsI U MpeBpalleHUs
OHCPTYH B TCIIOBBIX ITPOLECCax

27

[ToaroroBka K KOHTPOJIBHOM paboTe MO
TeMe "TemnoBrie aBieHus. VI3MeHeHne
arperaTHbIX COCTOSIHMI BemecTa"

bu6moreka [IOK
https://m.edsoo.ru/ff0a83f2

28

KonTtponbHas padoTa o teme
"TemmoBeie sBieHusd. 3Menenne
arperaTHbIX COCTOSIHMI BemecTna"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a86ae

29

DnekTpuzaius Teil. [[Ba poaa
ANEKTPUYECKUX 3apATI0B

30

VYpok-uccienoBanue "DiekTpusamus
TeJ UHIYKIHEeH U pu
COINPUKOCHOBEHUH"

31

B3aumMopelicTBre 3apsHKEHHBIX TeIl.
3akoH Kynona

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

32

QHGKTPI/ILICCKOC IIOJIC. HaHpH)KeHHOCTB
QJICKTPUYICCKOTO ITOJIA. HpI/IHI_II/IH
CYIICPIIO3UINH IJICKTPUICCKUX noJjeun

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a8a0a

33

Hocurenu snexTpryeckux 3aps10B.
OnemeHTapHbIi 3apsan. CTpoeHue aToma
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IIpoBOIHUKY U TUAIIEKTPUKU. 3aKOH

bubmuoreka [JOK

34
COXpPAaHEHUS JEKTPUUECKOTO 3apsiaa https://m.edsoo.ru/ff0a8ef6

35 Pemenue 3ana4 Ha TpUMEHEHUE CBOMCTB bubnuorexa [JOK
BIEKTPUYECKUX 3aps/I0B https://m.edsoo.ru/ff0a90cc
DNEKTPUUYECKUH TOK, YCIOBUS €TI0

36 cymiecTBoBaHus. MICTOUHHKN bubmorexa LHOK

ym ’ https://m.edsoo.ru/ff0a95a4
ANEKTPUIECKOTO TOKA
37 JleficTBUS DIEKTPUIECKOTO TOKA bubmorexa HOK
p https://m.edsoo.ru/ff0a96b2
VYpok-uccnenoanue "Jleiicteue

38 AIIEKTPUYECKOTO TOJISI Ha TPOBOTHUKH U 1
JTUDJIEKTPUKN"

39 DIEeKTPpUYECKUN TOK B METAJLIAX, bubnuoreka [IOK
SJKUIKOCTSIX U razax https://m.edsoo.ru/ff0a9838

40 DnexTpuyecKkas Henb U €€ COCTaBHbIE
4acTu
Cuna Toxka. JlabopaTopHas pabora

41 "N3mepeHue U peryinpoBaHue CUITbI 0.5 bubmmorexa [JOK

| P PETYIHP ' https://m.edsoo.ru/ff0a8bd6
TOKa
DIEeKTpUUYECKOE HAMPSKEHHE.

42 Boabtmerp. JlaboparopHas pabota 05 bubnuoreka [JOK
"U3mepeHue u peryaupoBaHue ' https://m.edsoo.ru/ff0a%14
HanpspKeHus"

43 ConpoTuBieHUE MPOBOAHUKA. Y IETBHOE bubnnoreka [JOK
COIIPOTHUBJICHHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlaGopaTopnas pabora "3aBHCHMOCTb

44 ANEKTPUYECKOTO COMPOTUBIICHUS 1 bubnunoreka [JOK

MIPOBOJIHUKA OT €r0 JITUHBI, MJIOIATN
MOINEPEYHOI0 CeUEHUs U MaTepuana"

https://m.edsoo.ru/ff0aa738
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3aBUCUMOCTH CHJIBI TOKA OT

45 HanpspkeHud. 3akoH Oma 1718 ydacTka bubmiorexa LIOK
e https://m.edsoo.ru/ff0aad4a
Jlaboparopras pabota "HccienoBanue

46 3aBUCUMOCTH CUJIBI TOKA, UAYLIETO bubnuorexa [JOK
Yyepes pe3ucTop, OT COMPOTUBIICHUS https://m.edsoo.ru/ff0aa04e
pe3ncTopa U HarpsKeHUs Ha pe3ucrope”

47 [TocnenoBarenbHOE 1 apauieabHOE
COCIIMHEHUS TIPOBOTHUKOB
JlabopaTtopHnas pabota "IIpoBepka

48 MpaBUJIA CIIOKEHUS HANPSDKEHNUN TTPU bubnuoreka [IOK
MOCJIETOBATEIbHOM COCIMHEHUHU JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopon”
JlabopaTtopHnas pabora "IIpoBepka

49 NpaBuiia AJisl CUJIbl TOKA IPU bubmuorexa [JOK
MapajieIbHOM COECIMHEHUHU https://m.edsoo.ru/ff0aadle
pe3uctopon”
Pemenue 3a1ay Ha IpUMEHEHHUE 3aKOHA

50 OmMa Jy1s1 pa3JIMYHOTO COCTUHECHHS Eubmaorexa HOK
HPOBOHIKOB https://m.edsoo.ru/ff0aaf8a

51 PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO bubnuoreka [JOK
ToKa. 3akoH JIxxoynsa-Jlenua https://m.edsoo.ru/ff0ab124
Jlaboparopnast pabota "OrnpeneneHue

52 paboTHl ¥ MOIIHOCTH DJICKTPUUECKOTO bubmorexa HOK
Toxa" https://m.edsoo.ru/ff0ab3e0
DNeKTpUYeCKue IenH U MOTPEeOUTenn

53 ANIEKTPUYECKON SHEPTUU B OBITY. Bubmmorexa LIOK
KopoTKoe 3aMbIKasHme https://m.edsoo.ru/ff0ab660

54 IocTossHHBIC MAarHUTHI, UX
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B3aUMO/EHCTBUE

VYpok-uccnenosanue "M3yuenue nouen

bubmuoreka [JOK

55 1
MMOCTOSHHBIX MarHuTOB" https://m.edsoo.ru/ff0ac3d0
MarauTtHOe noJjie. MarHuTHOE 10JIe
bubmmoreka [{OK
56 3eMIIH U €r0 3HaYeHUE I )KU3HU Ha
https://m.edsoo.ru/ff0acOba
3emiie
[ToaroroBka Kk KOHTPOJIBHOM paboTe MO
TeMe "DIEKTPUUECKUE 3apsiIbl.
57 3apsKeHHbIE TeNa U UX bubnmorexa LOK
P o . https://m.edsoo.ru/ff0abd2c
B3aumoercTBys. [locTostHHBIN
AIEKTPUYECKUN TOK"
KonTposbHas pabora no teme
"OnekTpuuecKue 3apsaabl. 3apsHKEHHBIE
. bubmuorexa [JOK
58 TeJla ¥ UX B3anNMOJENCTBU.
. . https://m.edsoo.ru/ff0abea8
[TocTostHHBIN 3NEeKTpHUYECKUA TOK" /
Bcepoccuiickas mpoBepoyHas paboTa
PeseprubrIit ypok. PaboTta ¢ Tekctamu mo
59 teme "[1oCTOSTHHBIN ANEKTPUUECKUI bubnuoreka [JOK
ToK" / Becepoccuiickas mpoBepovHast https://m.edsoo.ru/ff0acdc6
paborta
OnbIT OpcTena. MaruutHoe nose
60 DIIEKTPUUYECKOT0 TOKa MarHuTHOE I10JIE bubmorexa LOK
P https://m.edsoo.ru/ff0acld2
KaTYILIKH C TOKOM
[IpuMeHeHHe 3EKTPOMArHiTOB B
61 texHuke. Jlaboparopnas padota 05 bubnunoreka [JOK
"N3yueHue neiCTBUSI MarHUTHOTO TOJIS ' https://m.edsoo.ru/ff0ac74a
Ha MPOBOJIHUK C TOKOM"
62 DJEKTPOIBUraTeNb MOCTOSSHHOTO TOKA. bu6mmoreka [JOK

Hcnons3oBanue 3.]'[CKTI)OIIBI/Il"a.TeJ'IeI\/iv B

https://m.edsoo.ru/ff0ac86¢c



https://m.edsoo.ru/ff0ac3d0
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TEXHUYECKUX YCTPOMCTBAX U HA
tpa"cnopte. Jlaboparopuas padota
"KoHCcTpynpoBaHue U u3y4eHne padoThl
aJIeKTpoABUTaTess"

Omnbrter @apages. 3aKoH
63 AIIEKTPOMArHUTHON HHAYKIWU. [IpaBuio
Jlenna

OnekrporeHeparop. CrocoOs
64 MOJTYYEHUS EKTPUICCKON SHEPTHUH.
DNEKTPOCTAHITUU Ha BO3OOHOBIISIEMBIX

HCTOYHHUKAX DHCPIruu

[ToaroroBka K KOHTPOJIBHOM paboTe MO
65 TeMe "DIIEKTPUYECKHE U MAarHUTHBIE
SIBJICHUS"

KonTtponbHas padoTa o teme
66 "DJIeKTpUUECKHE U MAarHUTHBIC
sIBJICHUS "

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ach14

PesepBHbIit ypok. PaboTta ¢ Tekcramu mo

67 n n
TeMe "TenoBbie IBJICHUS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0acc5e

68 PesepBHbIit ypok. PaboTta ¢ Tekcramu mo
Teme "MarHuTtHble BieHUA"

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68

145



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

9 KUIIACC

KonuyectBo yacos DJIEeKTPOHHBbIE
[
‘:;11 Tema ypoka Bcero Kontpobusie | Hpaxrieckie i[:;:eﬂlrlﬂ :gg)a22§:Tenbﬂble
padoTsbI padoThI pecypest

1 MexaHnueckoe JBHKEHUE. 1
MarepuanbHas TOUKa

9 Cucrema orcuera. OTHOCUTEITLHOCTD 1 bu6mmoreka [IOK
MEXaHHYECKOTO JIBUKECHHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE IpsAMOJIMHEHOE 1 bubnuoreka [IOK
JBUKEHHE https://m.edsoo.ru/ff0ad19a

4 Bxonnast koHTposibHas paboTa 1
[IpsmonuHeliHOe PaBHOYCKOPEHHOE bubnuoreka [IOK

5 1
JBHO)KEHHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKOpOCTh MPAMOJIMHENHOTO

6 PaBHOYCKOPEHHOTO JBIKEeHHS. [ 'paduk 1
CKOPOCTH
JIabopaTtopHas pabora "Ormpeneieaue

7 yCKo;eHI/I}II) TCJ‘IEIl) npu paBHOI})/CKOpeHHOM 1 1 bubmorexa HOK

. " https://m.edsoo.ru/ff0adb18

JBUKEHHUH 110 HAKIIOHHOW TJIOCKOCTH

8 CobOoauoe nagenue ten. OnbITh 1
lanunes
PaBHOMepHOE ABIKEHHE TIO

9 okpyxHoctu. [Iepnon u yacrora 1 bubnuoreka [IOK
oOpamienus. JIuneiHas u yriosas https://m.edsoo.ru/ff0ael76
CKOPOCTH

10 LleHTpOoCTpEMUTENBHOE YCKOPEHHE

11 Ilepsrlii 3akoH HproToHa. BekTop cuiibl bubnuorexa [IOK



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

12 Bropoii 3akon HertotoHa. bubmuoreka [IOK
PaBHOelicTBYIOIIAs crita https://m.edsoo.ru/ff0ae72a
13 Tpertunii 3akon Hetotona. Cynepno3uiius bubnuorexa [JOK
cuil https://m.edsoo.ru/ff0ae982
14 Pemenue 3ana4 Ha IPUMEHEHUE 3aKOHOB bubnuorexa [JOK
Hprorona https://m.edsoo.ru/ff0aeb6c
bubmmoreka [{OK
1 . r
> Cuna ynpyrocti. 3aion 'yka https://m.edsoo.ru/ff0aeca2
16 Pemenue 3agad mo teme «Cuiia
YIPYTOCTH
17 JlabopaTtopHnas pabota «OmpeneneHue bubmuorexa [JOK
YKECTKOCTH MPYKUHBI» https://m.edsoo.ru/ff0aee28
bu6mmoreka [IOK
18 Cuna Tpenus https://m.edsoo.ru/ff0af738
bu6mmoreka [IOK
19 Pemenue 3agau mo reme «Cuiia TpeHUSD httos://m.edsoo.ru/ff0afa26
JlaGopaTtopHas pabota "OnpeneneHue bubnuoreka [JOK
20
ko3 duimenTa TpeHUs1 CKOIbLKEHHUS " https://m.edsoo.ru/ff0af8be
Pemrenue 3agau mo teMe "3aKOHBI
21 HproTona. Cuna octu. Cuiia bubmorexa HOK
. YHpYTOCTH. https://m.edsoo.ru/ff0afh8e
TpEeHHS
Cuna TspKeCTH M 3aKOH BCEMHPHOTO
22 TATOTEHUS. Y CKOpPEHHE CBOOOHOTO bubmorexa HOK
' P A https://m.edsoo.ru/ff0af044
MaJeHUs
VYpoxk-koHpepenuus "/IBuwxkenue ten
23 BOKPYT TPAaBUTAIIIOHHOTO IIEHTpa
(Conneunas cucrema). ["amaktuxu"
24 Pemenne 3agau mo treme "Cuia TSDKECTH bu6mmoreka [JOK



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
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Y 3aKOH BCEMUPHOI'0 TAroTeHus"

https://m.edsoo.ru/ff0af5f8

IIepBas kocMHUYECKast CKOPOCTb.

bubmuoreka [JOK

25
HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecHe MarepuasbHOW TOUKH.
AbcomoTHO TBEpAOE Teso. PaBHOBecHe
26 TBEPIOTO TeJa C 3aKPETUIEHHON 0ChI0 brbmmorexa LHOK
P p https://m.edsoo.ru/ff0afe36
BpaieHuss. MoMeHT cuibl. LleHTp
TSDKECTU
PaBHOBecne MarepuasbHOW TOUKH.
AbGconroTHO TBEpIOE Teno. PaBHOBecHe
27 TBEPOTO TeJa C 3aKPETNIEHHOW OChIO
BpaieHuss. MoMeHT cwibl. LleHTp
TSDKECTH
28 Pemenne 3agau mo teme "MOMEHT CHIIBL. bubmuorexa [JOK
LenTp TsxecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJIBHOM paboTe MO
29 TeMme "MexaHN4eCKOe IBIKEHNE bubmmorexa [OK
N | ' https://m.edso0.ru/ff0b0408
BsaumoneiictBue Ten
KonTponbnas pabora no teme
30 "MexaHN4ecKOe IBUKEHUE Eubmaorexa HOK
y . https://m.edsoo.ru/ff0b06ec
BzaumoneiictBue ten
Nmnynsc Tena. Ummynsc cuisl. 3aKoH
31 COXpaHEHUs UMILyJIbca. YTPYTroe U bubmmorexa [IOK
P 4 . Pyt https://m.edsoo.ru/ffOb07fa
HEYIPYyroe B3auMoIeHCTBHE
39 Pemenue 3agau no reme "3akoH bubnuoreka [JOK
COXPaHEHUs UMITysbca" https://m.edsoo.ru/ff0b096¢c
33 VYpoxk-koHpepenuus "PeakTuBHOE
JBUKEHHE B IIPUPOJIE U TEXHUKE"
34 Mexanndeckasi paboTa U MOIITHOCTh bu6mmoreka [JOK



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c

https://m.edsoo.ru/ff0b0a84

PaboTa cuibl TSHKECTH, CUIIBI YIIPYTOCTH

bubmuoreka [JOK

3 U CHJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
Jlaboparopras pabota «OnpeneneHue
pabOThI CHIIBI TPEHUS TIPH PAaBHOMEPHOM
36 JBUKCHHUH TEJa 110 TOPU30HTAITBHON
MTOBEPXHOCTH
37 CBs13b SHEpruM U paboTHI.
[ToreHnmanpHas dHEPIUst
Kunernueckas sueprus. Teopema o bubmuorexa [JOK
38 .
KUHETHUYECKON SHEPrUur https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHUsI PHEPTUU B MEXaHUKE
40 JlabopaTtopHas pabota «3ydeHue bubmuorexa [JOK
3aKOHA COXPaHEHHUS SHEPTU https://m.edsoo.ru/ffOb12fe
41 KonebarenpHoe ABMIKCHHE U €TO bubmuorexa [JOK
XapaKTePUCTUKH https://m.edsoo.ru/ff0b1858
42 3aryxatomue kojie0anus. BeiHyK1eHHbIE bubnuoreka [IOK
KoJiebanus1. Pesonanc https://m.edsoo.ru/ff0b20f0
43 MaremaTuyecKui U NMPY>KUHHbBINA
MasiTHUKU
Ypok-uccienoBanue «3aBUCUMOCTD
44 repuoa KojiebaHUH OT KECTKOCTH Bubmiorexa TOK
https://m.edsoo.ru/ff0b197a
MPYKUHBI K MacChl Tpy3a»
45 [IpeBpaienue suepruu npu
MEXaHUYECKUX KOJIEOAHUSIX
Jlaboparopnas pabota «Onpenenenue
46 qaCTopTLI I/IpHeprOI[a Kone6ai14£1{71 bubmorexa [IOK
https://m.edsoo.ru/ffOblaec
MPYKUHHOTO MasiTHUKa»
47 JlaGopaTopnas padora «I[IpoBepka bubnuorexa [IOK



https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
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HE3aBHCUMOCTH IIepHoja KojaeOaHui
rpy3a, OJBELIEHHOTO K HUTH, OT MacChl

rpy3a»

https://m.edsoo.ru/ff0b197a

Mexaunueckue BoiHbl. CBOWCTBA

48 MexXaHU4eCcKuX BOJH. [IpogonbHbie 1 brbmmorexa HOK
P https://m.edsoo.ru/ffOb21fe
MOTIEPEYHBIE BOJTHBI
VYpok-koHpepenuus "MexaHuueckue
49 BOJIHBI B TBEpIOM Tene. CelicMuueckue
BOJIHBI"
3ByK. PacripocTpanenue u oTpakeHue
50 e
3ByKa
51 Ypoxk-uccnenosanue "Habmronenmne
3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI"
I'poMKOCTB 3ByKa M BBICOTA TOHA.
52 Ve
AKYCTUYECKHI PE30HAHC
53 VYpok-koHpepeHnius "YapTpa3ByK U bubnuoreka [IOK
nH(]pa3ByK B MPUPOJIC U TEXHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroToBka K KOHTPOJIBHON paboTe 1Mo
" bubnuoreka [JOK
54 TeMe "3aKOHBbI COXpaHCHHUS.
" https://m.edsoo.ru/ff0b25f0
Mexannyeckue KoJieOaHus U BOJTHBI
KonTtposnbHas padoTa o teme "3aKoHbI
55 coxpaHeHUs. MexaHn4YecKrue KoJieOaHus
Y BOJIHBI"
56 DIEeKTPOMarHuTHOE I0JI€. bubnunoreka [JOK
ONEeKTPOMAarHUTHBIE BOJHBI https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa DIIEKTPOMATHUTHBIX BOJTH
Ypok-konpepennus "llkana
bu6mmoreka [JOK
58 ANIEKTPOMAarHUTHBIX BOJIH.

Hcnons3oBanue SJICKTPOMArHUTHBIX

https://m.edsoo.ru/ff0b2fe6



https://m.edsoo.ru/ff0b197a
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https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6

BOJIH TSI COTOBOI CcBA3M"

59

VYpok-uccnenosanue "M3yueHne cBOICTB

QJICKTPOMArHUTHBIX BOJIH C IIOMOIIBIO
MOOMITIEHOTO TeedonHa"

bubmmoreka [{OK
https://m.edsoo.ru/ff0b2c6¢c

60

Pemenue 3agau Ha onpeneneHue
HaCTOThI U JJIMHBI BHGKTPOMaFHHTHOﬁ
BOJIHbI

61

DneKTpOMarHuTHasl PUpPO/ia CBETA.
CkopocTtb cBeTa. BonHOBBIE CBOMCTBA
CBETa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b31d0

62

Hcrounuku ceera. [IpsmonuneitHoe
pacrnpoCcTpaHeHUE CBEeTa. 3aTMEHHUS
Connua u JIynsl

bu6moreka [IOK
https://m.edsoo.ru/ff0b3658

63

3aKOH OTPaKEHHS CBETA. 3epKajia.
Pemenue 3a1ay Ha MpUMEHEHHUE 3aKOHA
OTpakKeHUs CBETa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b38c4

64

[Ipenomiienne cBera. 3akoH
MIpPEeIOMIICHHUS CBETa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b3aea

65

[TonHoOE BHYTpEeHHEE OTpaKeHHE CBETA.
Hcnonb30BaHue MOJHOTO BHYTPEHHETO
OTpaXKeHUs B ONTHUYECKUX CBETOBOAAX

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b3c5c¢c

66

Jlaboparopnas pabota "Hccrnenoanue
3aBUCHMOCTH YTJIa IPeIOMIICHUS
CBETOBOTIO JIy4a OT yIJia MaJeHus Ha

rpaHulle "BO31YyX-CTEKIIO

67

VYpoxk-koHpepenuus "McnonaszoBanue
IIOJIHOTO BHYTPEHHETO OTPAKEHUS:
CBETOBO/Ibl, ONITUKOBOJIOKOHHAS CBSI3b"

68

JImu3e1. OnTudeckas cuia JIUH3bI

bu6mmoreka [JOK



https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
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https://m.edsoo.ru/ff0b3f2c

bubmuoreka [JOK

69 [TocTpoenne n300pakeHUH B TUH3AX httos://m.edsoo.ru/ffobA4da
JlabopaTopnas pabora "OnpenencHue
70 (bOKyEHOFI(j paC(I:)TOﬂHI/ISI " OII)ITH‘IGCKOﬁ brbmmorexa HOK
N https://m.edsoo.ru/ff0b4206
CWJIBI coOMparomei JIMH3b1"
71 Ypok-koupepenius "Ontuyeckue bubnuorexa [JOK
JIMH30BbBIE TPUOOPHI" https://m.edsoo.ru/ff0cOa7e
72 I'ma3 xak ontuueckas cucrema. 3peHue brmmorexa [OK
https://m.edsoo.ru/ff0b4684
73 Ypoxk-koudepenius "JleGexTsl 3peHusl.
Kaxk coxpanuts 3peHue"
Paznoxxenue 6enoro cBeTa B CIIEKTP.
74 OmnsiTel HetoToHa. CrioxeHue bubnmorexa [JOK
https://m.edsoo.ru/ff0cOf4c
CIEKTpaJbHBIX I[BETOB. [ucnepcus cera
JlabopaTtopHnast pabota "ONBITHI 11O
75 Pa3IoKEHUIO OEJIOTO CBETa B CIIEKTP U bubnuorexa [JOK
BOCHPUATHUIO I[BETA MPEAMETOB IIPH UX https://m.edsoo.ru/ff0c0e2a
HaOJIIOACHUH Yepe3 [IBETOBbIC (PHIIBTPHI"
VYpok-npaktukyMm "BosiHOBbIE CBOKCTBA
76 CBeTa: TucIiepcusi, MHTEpPEPEeHITUS U
mudpakius”
77 OmnsiTel Peszepdopaa u mmanerapHas bubnunoreka [JOK
MOJEIb aToMa https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Monens atoma bopa
79 HcnyckaHue U MOTJIOLIEHUE CBETA bubnuoreka [IOK
atomoM. KBaHThI. JInHEHUaThIe CIIEKTPHI https://m.edsoo.ru/ff0c144c
80 Ypok-npaktukym "HabmoneHue bubnunoreka [JOK

CIIEKTPOB HUCITyCKaHMs"

https://m.edsoo.ru/ff0c1550
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https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
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bubmuoreka [JOK

81 PamoaKTHEROCTE 1 €€ Bie! htps://m.eds00.ru/ff0c1672
82 Crpoenue atomHoro siapa. Hykionnas bubnuorexa [JOK
MO/JIEJb https://m.edsoo.ru/ff0c18ac
83 PannoakTuBHBIC TTpeBparnicHus. 30Tommb bubmmorexa [TOK
https://m.edsoo.ru/ff0clal4
84 Pemenne 3amau o teme: bubmmoreka [IOK
"PagnoakTuBHBIE IpeBpanieHus" https://m.edsoo.ru/ffOclb4a
85 [Tepwon momypacmana
Vpoxk-koH(pepernus "PaanoakTuBHLIE
86 I/I3pnyquHs(1b Bpnpnpoz[e, MeUIIHE, bubmmorexa [JOK
. https://m.edsoo.ru/ff0c2126
TEXHUKE
87 SAnepHble peakuuu. 3aKOHbI COXPaHEHUS bubnuoreka [IOK
3apsJ0BOTO U MacCOBOTO YKCEI https://m.edsoo.ru/ff0c1c58
88 DHeprus CBsI3U aTOMHBIX sifep. CBs3b bubnuoreka [IOK
MAacChl M SHEPTUH https://m.edsoo.ru/ff0cld7a
89 Pemenue 3agau no teme "SnepHeie
peakuun"
Peakuuu cuHTe3a v eneHus saep. bubnnoreka [JOK
90 N
Uctounuku suepruu CoiHIA U 3BE3]T https://m.edsoo.ru/ff0c1e88
Ypok-konpepenuus "Anepuas
91 SHepreTHka. JIeHCcTBUS paguoaKTUBHBIX
W3JIy4eHUI Ha )KMBbIE OPTaHU3MBbI"
[ToaroToBka K KOHTPOJIBHOM paboTe 1Mo
92 TeMe "DJIEKTPOMarHuTHOE MOJIE. bubnuoreka [IOK
ONEeKTpOMarHuTHbIE BOJHBL. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
siBIeHUS"
93 KonTpompHas paboTa mo Teme

"DIeKTpPOMAarHUTHOE MOJIE.



https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
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DneKkTpoMarHuTHbIe BOJHBL. KBaHTOBBIE
SIBJIEHUS"

[ToBTOpEeHue, 06001IEHNE.

bub6mmoreka [{OK

4 1 1
) ?a60paTOpiIHe pa6OTI’: HoTPey https://m.edsoo.ru/ff0c245a
BzaumoneiicTBue e
[ToBTOpenue, 06061meHue. Peenue
95 ACYETHBIX M KAYCCTBEHHBIX 3a/a4 110 1 bubmorera [JOK
P " " https://m.edsoo.ru/ff0c2572
teme "TennoBbie TPOLIECCHI
[ToBTOpenue, 0606menue. Peenue
bubmmoreka [{OK
96 pacYeTHBIX M KAaYeCTBEHHBIX 33]1a4 110 1
N https://m.edsoo.ru/ff0c2a22
teme "KIIJI TenmoBsix npurareneii”
[ToBTOpenue, o6oomenue. Pemenne
bu6moreka [IOK
97 pacyeTHBIX M KAYECTBEHHBIX 331a4 10 1
https://m.edsoo.ru/ff0c2b30
teme "KIIJI anekrpoycTanoBoK"
[ToBTOpEeHME, 060OIIECHNE.
98 JlaGopaTopHbie pabOTHI IO KypC 1 1 Bubmmorexa [JOK
patop P pey https://m.edsoo.ru/ff0c2c52
"CBeToBbI€ sIBJIICHUS"
[ToBTOpenue, o606menue. Pabora ¢
99 TEKCTaMHU 110 TeMe "3aKOHBbI COXPaHCHHS 1 bubmorexa HOK
" P https://m.edsoo.ru/ff0c2d6a
B MEXaHUKE
100 [ToBTOpenue, o6o6menue. Pabora ¢ 1 bubnuoreka [JOK
TekcTamu 1o Teme "KosnebaHust 1 BOJIHBI" https://m.edsoo.ru/ff0c2e82
101 [ToBTOpenue, 0606mmenue. Pabora c 1 bubnnoreka [JOK
TekcTaMmu 1o TeMe "CBeTOBbIC SABICHUS" https://m.edsoo.ru/ff0c3044
IToBTOpenue, o6obmenue. Padora c
102 TekcTamu 1o Teme "KBaHToBas 1 1
snepHas pusuka'
OBUIEE KOJIMYECTBO YACOB I10 102 97

[TPOTPAMME
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MPOBEPAEMBIE ITIPEJMETHBIE PE3YJIbTAThI OCBOEHUS OCHOBHOM OBPA3OBATEJILHO
IHPOI'PAMMBbBI OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

7 KIIACC
Kon N o
IIpoBepsieMble MpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI 00pPa30BaTe/IbHOI MPOrpaMMBbl OCHOBHOTO
HPOBEPIEMOTO 0011ero oopa3oBaHus
pe3yJabTara
11 HCMOJIb30BATh U3YUEHHBIE TOHATHUS
12 pa3nuyaTh SIBJICHHUS TI0 ONMCAHWIO MX XapaKTePHBIX CBOWCTB M Ha OCHOBE OIBITOB, JIEMOHCTPUPYIOIIMX JTaHHOE
' (buzmveckoe sSBICHNE
pacrno3HaBaTh MPOSIBICHWE U3YYEHHBIX (U3NYECKUX SBICHUH B OKPY)KAIOIIEM MHUpPE, B TOM uucie (u3nuecKue
1.3 SBJICHUSI B TIPUPOJIE, TIPU ATOM IEPEBOIUTH MPAKTUYECKYIO 3a7a4y B y4eOHYIO, BBIJCNIATh CYIIECTBEHHbIE CBOWCTBA
(mpu3Haku) PU3NYECKUX SBICHUMA
OTHCHIBAaTh M3y4EHHbIE CBOMCTBA Teld U (DU3HUECKUE SIBICHUS, UCHOJB3Ys (PU3NUYECKHE BEIUYHHBI, NPU OMHUCAHUU
14 MPaBUWJIbHO TPAKTOBAaTh (PU3MUECKUN CMBICT HCHOJB3YEMbIX BEIUYMH, UX O0O3HAUYEHUS M €IUHMIBI (PU3UUECKHUX
' BEITUYMH, HAXOAUTHh (POPMYIIBI, CBSI3BIBAIOIIUE JNAHHYIO (PU3UYECKYIO BEIUYHHY C JAPYTUMH BEIUYMHAMH, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3MUECKUX BETUYHH
15 XapaKTepH30BaTh CBOICTBA TeN, (U3NYECKUE SIBJICHUS U MPOIIECCHI, HCTIOb3ys U3yYCHHbIE 3aKOHBI, IIPU STOM J1aBaTh
' CJIOBECHYIO (POPMYIUPOBKY 3aKOHA U 3aMUCHIBATh €0 MAaTEMaTUYECKOE BhIPAXKEHUE
O0OBACHATH (PU3MYECKHE SBJICHHUSA, MPOLIECCHI M CBOMCTBA TEN, B TOM 4YHCIE U B KOHTEKCTE CUTYallMid MPAKTHUKO-
1.6 OPUEHTHUPOBAHHOTO XapakTepa: BBISIBISATh NPUIMHHO-CICACTBEHHBIE CBSI3H, CTPOUTh OOBsicHeHHe u3z 1 — 2

JJOTHYCCKHUX IIIaroB ¢ 0H0p0171 Ha 1 — 2 N3YYCHHBIX CBOMCTBA (I)I/IBI/I"ICCKI/IX SIBJIGHI/Iﬁ, (I)I/I3I/ILIGCKI/IX 3aKOHa HJIA




3aKOHOMEPHOCTH

1.7

pemaTh pacuéTHbIE 3a/1a4i B | — 2 1eiicTBUS, UCTIONb3Ys 3aKOHBI U (DOPMYIIBI, CBSI3bIBAIONINE (PU3MUECKHIE BETHUUHBIL:
Ha OCHOBE aHaJIM3a YCIOBUS 3a7a4yM 3alMChIBATh KPATKOE YCIOBHUE, MOACTABIATh (PU3HUECKIE BETUIMHBI B (hOPMYITBI
U TPOBOJAUTH pacu€rbl, HAXOAWUTb CIPABOYHBIE JaHHbIE, HEOOXOIUMBIE I pELICHHUs 3aJad, OLIEHUBATH

PEATUCTUYHOCTD MOTYYCHHON (PU3HUECKON BEIIMUNHBI

1.8

pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO PEIIUTh MPU MOMOIIU (PU3HUECKUX METOJIOB, B OMMCAHUU HCCIEAOBAHUS
BBIJIENISAT MPOBEPSEMOE MPEAINOJIOKEHHE (TUIOTE3Y), pa3jinyaTb W HMHTEPHPETUPOBATH IOJIYyYEHHBIH pe3yibTar,

HaXoauThb OIIIMOKHU B X0J€ o1bITa, A€JIaThb BBIBOJBLI IO €0 PE3yjibTaTaM

1.9

MPOBOJIUTH OMBITHl MO0 HAOMIOMEHUIO (PU3NYECKUX SBICHUM WIH (U3UIECKUX CBOWCTB Tell: (opMyaupoBaTh
MIPOBEPSIEMBIE TIPEITOTIOXKEHHUS, COOMPATh YCTAHOBKY M3 MPEJUIOKEHHOTO 000PYy/I0BaHMSI, 3aMUCHIBATh X0 OMbITA U

(hopMyIpPOBaThH BHIBOJIBI

1.10

BEBINIOJIHATE MPAMBIC U3MEPCHHUA C HCIIOJIB30BAHHUEM aHAJIOI'OBBIX U HI/I(i)pOBBIX HpI/I60pOB, 3allUChIBATh ITOKa3aHUs

MPUOOPOB ¢ YIETOM 3aJaHHOM aOCOTIOTHOM MOTPENTHOCTH U3MEPEHUI

1.11

MIPOBOJUTH HCCIEAOBAHNE 3aBUCHUMOCTH OJHOW (DU3MUECKONW BEIUYMHBI OT JPYroil ¢ HCMIOIb30BAaHUEM MPSIMBIX
M3MEpeHuH, y4acTBOBaTh B INIAHUPOBAHUHU yU4E€OHOTO MCCIIEAOBAaHUS, COOMPATh YCTAHOBKY U BBINOJHATH U3MEPEHUS,
clenys MpeIoKEHHOMY IUIaHy, (UKCUPOBATh PE3yAbTaThl MOJYYEHHOW 3aBUCUMOCTH (PU3UUYECKHUX BEIIMYMH B BUJIE

IPCAT0KCHHBIX Ta6J'II/II_I u Fpa(i)I/IKOB, ACJIaTh BBIBOJBI 110 PE3yjIbTaTaM HUCCICO0BaHMA

1.12

IIpOBOAUTb KOCBCHHBIC H3MCPCHUA (1)I/I3I/I‘IGCKI/IX BCJIMYHH, CIICAYyA HpeﬂHO)KCHHOﬁ WHCTPYKIUHU: IIPU BBIIIOJIHCHUU

I/ISMepeHI/Iﬁ CO6I/IpaTL SKCIICPUMCHTAJIbHYIO YCTAHOBKY U BBIYUCIIATH 3HAUCHUC HCKOMOM BEIIMYHNHBI

1.13

coOroAaTh MpaBuiia TEXHUKHU 0€30MacHOCTH MpHU paboTe ¢ 1adopaTOpHBIM 000pyA0BaHUEM

1.14

YKa3bIBaTh ITPUHIUIIBLL JeNCTBUA HpI/I60pOB N TCXHHYCCKHUX YCTPOP’ICTB, XapaKTepUu30BaTb IMMPUHIIUIIBI e CTBUSA
HU3YUCHHBIX HpI/I60p0B N TCXHHUYCCKHX YCTpOﬁCTB C MOMOIIbKO HX OIHCAHUA, HUCIHOJIB3YSA 3HaHUA O CBOMCTBaxX

(I)I/ISI/ILIGCKI/IX SIBIICHUI U HCO6XO,I[I/IMBIC (I)I/BI/I‘IGCKI/IG 3aKOHBI 1 3aKOHOMCPHOCTU

1.15

MIPUBOANUTH MPUMEPHI (HAXOAUTh HH(DOPMAIUIO O MPUMEpax) NPaKTUYECKOTO HCIOJIb30BaHMsl (PU3UUECKUX 3HAHUH B




MOBCETHEBHOM JKM3HM Uil oOecriedeHuss O€30MacHOCTH MpH OOpalleHud ¢ HpudopaMH W TEXHHUYECKUMHU

yCTpOMCTBaMHU, COXPAaHEHUS 310POBbs M COOJIIOAEHNUSI HOPM IKOJIOIMYECKOrO IIOBEAECHHS B OKPYKAIOILEeH cpefe

OCYIIECTBIISITh OTOOP HMCTOYHHMKOB HWH(OpManuu B ceTH VIHTEpHET B COOTBETCTBHM C 33/JaHHBIM TIOMCKOBBIM
1.16 3alpocoM, Ha OCHOBE MMEIOLIMXCS 3HAHUW M NMYTEM CPAaBHEHUs PA3JIMYHBIX HCTOUYHUKOB BBLIEIATH MH(OpPMALHIO,

KOTOpasi SBJSETCS MPOTUBOPEUNBOM MIJIM MOKET ObITh HEJOCTOBEPHOM

WCIOJIb30BAaTh MPU BBINOJIHEHWN Y4E€OHBIX 33/JlaHMM HAay4YHONOMYNSPHYIO JUTEpaTypy (PU3HUECKOro CoJepKaHus,
1.17 CIpaBOYHBIE MaTepHaJIbl, pecypchl ceTu MIHTepHeT, BIajeTh NpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa, peoOpa3oBaHus

WH(POpPMAIIUU U3 OJTHON 3HAKOBOW CUCTEMBI B JPYTYIO

cOo3J1aBaThb COOCTBEHHBIC KpaTKUC IMHUCbMCHHBIC U YCTHBIC COO6HI€HI/I$I Ha OCHOBE 2 — 3 HMCTOYHHKOB I/IH(bOpMaI_[I/II/I

(1)I/I3I/I'-IGCKOFO COACPIKAHUA, B TOM YHCIIC HY6.]'II/I‘-IHO ACIaTb KpaTKuc COO6H1€HI/I$I 0 pe3yjbTaTax IMPOCKTOB HWJIN

118 y4eOHBIX HCCIEOBaHMM, MPU 3TOM TPaMOTHO HCIIOJIb30BaTh W3YYEHHbIN MOHATUHHBIN ammapar Kypca (QU3UKH,
COIPOBOXKIATh BBICTYIUICHHE MTPE3ECHTALIUCH
IIPU BBINIOJHEHUU Y4eOHBIX MPOEKTOB M MCCIEIOBAHUI pacHpenensaTh O00S3aHHOCTH B IPYIIE B COOTBETCTBUM C
1.19 [IOCTaBJIEHHBIMU 3aJ]a4yaMH, CJIEUTh 32 BBIMIOJIHEHUEM IIJIaHa AEHCTBUI, aJleKBaTHO OLIEHUBATh COOCTBEHHBIN BKJIaJ B
JESITEIbHOCTD IPYIIIIBI, BBICTPAaUBAaTh KOMMYHUKATHBHOE B3aUMOJCHCTBHE, YUUTBIBAsI MHEHUE OKPYKAIOIIUX
8 KUIACC
Kon . .
IIpoBepsiemble mpeAMeTHBIE Pe3yJIbTAThl 0CBOCHHSI OCHOBHOH 00pa30BaTe/IbHOM IPOrpaMMBbl OCHOBHOI'0O 00111ero
NPOBEPSIEMOro oGpasoBanus
pe3yjabTara
1.1 HCII0JIb30BATh MOHATHS
19 pas3inyaTh SABJICHHUS II0 ONMCAHUIO MX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOLIUX IJAaHHOE
' ¢bu3nyeckoe siBICHUE




1.3

pacrno3HaBaTh MPOSBICHUE N3YUYCHHBIX (DM3MUECKUX SBICHUN B OKPYXKAIOIIEM MHPE, B TOM YHCIe (PU3NUYCCKUE SIBICHHUS
B IIPUPOJIC, TIPH ITOM TEPEBOJAUTH MPAKTUUYECKYIO 3a7ady B y4EOHYIO, BBIJICIATH CYIICCTBEHHBIC CBOMCTBA (IIPU3HAKH)

(bu3HYECKUX SBJICHUN

14

OTMCBHIBATh M3YYEHHBIE CBOMCTBA Tel W (pU3MUECKHEe SIBICHUS, UCIONB3YS (DU3NYECKHE BEIWYHMHBI, TP OTHCAHUH
MPAaBHIBLHO TPAKTOBATHh (PU3UUECKUN CMBICI MCIIOIB3YEMbIX BEJTMUNH, 0003HAYCHHS W €IMHUIBI (PM3HMUECKIX BEIHYHUH,
HaxoJUTh (OpMYJbl, CBA3BIBAIOIIME IAHHYI (U3MUECKYI0 BEIMYMHY C JIPYTMMH BEIMYMHAMH, CTPOUTH IpaduKu

HU3YUCHHBIX 3aBHCHMOCTEN (1)I/ISI/I‘~IGCKI/IX BCIINYUH

1.5

XapaKTCpUu30BaThb CBOMCTBA TCII, (1)I/ISI/I‘I€CKI/IG SABJICHUS W IPOUECCHI, UCIOJb3Yysd N3YUCHHBIC 3aKOHBI, IIPU 3TOM AaBaTb

CIIOBECHYIO (POPMYIUPOBKY 3aKOHA U 3aIIUCHIBATh €0 MaTEMaTUYECKOE BhIPAKEHUE

1.6

O0BACHATH (1)H3PI‘—I€CKI/IC nmponeccel " CBOMCTBA T€JI, B TOM 4YHUCIC MU B KOHTCKCTC CI/ITyaI_[I/II‘/II IMPAKTHUKO -
OPUCHTHPOBAHHOI'O XapaKTEpa: BBIABIIATL NIPUUXMHHO-CIICACTBCHHBIC CBA3HU, CTPOUTH o0bsicHenue U3 1 — 2 JOTrHYeCcKUX

11aroB ¢ MOMOIIbBI0 1 — 2 U3y4eHHbIX CBONWCTBA (DU3NYECKUX SBIECHUHN, PU3NUECKUX 3aKOHA WA 3aKOHOMEPHOCTH

1.7

pemarb pacyéTHbIe 3aa4d B 2 — 3 IEHCTBUS, UCIOJIB3YS 3aKOHBI M (POPMYIIbI, CBSI3bIBatOIINE (PU3UUECKUE BETUUHHBDIL:
Ha OCHOBE aHajHM3a YCJIOBHUS 3aJjaud 3alUChIBATh KPATKOE YCIOBHE, BBISIBISATH HEJAOCTATOK MAHHBIX JJISl PEIICHUS
3aauM, BbIOMpaTh 3aKOHBI U (QOpMyJbl, HEOOXOIUMBIE aisi €€ pelieHHs, TPOBOJUTH pPacdéTbl U CpPaBHUBATH

IIOJIYYCHHOC 3HAYCHHUE (bHSquCKOﬁ BCJIIMYHHBI C U3BCCTHBIMU JaHHBIMU

1.8

pacCiio3HaBaTb HpO6J'ICMI)I, KOTOPBIE MOJKXHO pPEHIUTH IIPHU IIOMOIIU (bI/I3I/I‘ICCKI/IX MCTOI0B, HCIOJIB3ysAd OIIMCAHHC
HUCCIICAOBAHHA, BbIACIIATL IMPOBEPACMOC IIPCAIIOJIOKCHUEC, OLCHMBATL IIPABUJIILHOCTL IIOPAJKa IIPOBCACHUS

HCCICO0BaHMA, ACJIaTh BBIBOABI

1.9

IIpOBOOUTL OIIBITHI 110 Ha6J'II-O,I[eHI/IIO (1)I/ISI/I‘ICCKI/IX SBJICHUHM WJIH (I)I/ISI/I‘IGCKI/IX CBOMCTB T€I: q)OpMy'J'II/IpOBaTB
IIPOBEPACMBIC ITPCAIIOJIOKCHMA, CO6I/IpaTB YCTAHOBKY U3 IPEIAIIOKCHHOI'O 060py,I[OBaHI/I${, OIIMChIBATh XOJ OIIbITA KU

(I)OpMy.]'II/IpOBaTB BBIBObI

1.10

BBIIIOJIHATE HPAMBIC HU3MEPCHUA C HCIIOJIB30BAHUEM aHAJIOT'OBBIX HpI/I60pOB n JaT4YUKOB (I)I/IBI/ILIGCKI/IX BCJIMYMH,

CpaBHUBATh Pe3y/IbTaThl U3MEPEHUH C YIETOM 3a1aHHON aOCOJIFOTHON MOTPEIIHOCTH




111

MIPOBOJIUTH HCCIIEJOBAHUE 3aBHCUMOCTH OJHON (PU3MUYECKOW BEIWYMHBI OT JPYroil € HCIOJIb30BAaHHEM MPSMBIX
M3MEPEHUH: TUIAHUPOBATh MCCIIEOBAHNE, COOMPATh YCTAaHOBKY W BBINIOJHATH M3MEPEHUS, CIEAys NPEAIOKECHHOMY
I1any, (UKCHUPOBATh PE3YJIbTaThl MOJYYEHHOW 3aBHCUMOCTH B BHJE TaOMUII W TPa(uKOB, JENaTh BBIBOABI IO

pe3ysipTaTaM MCClIeA0BaHUs

1.12

IIPOBOANTL KOCBCHHBLIC N3MCPCHUA (1)I/BI/ILI€CKI/IX BCJIMYMH: IUIAHUPOBATH U3MCPCHUS, CO6I/IpaTI) SKCIICPUMCHTAJIbHYIO

YCTAHOBKY, CJICAYA HpC}lJ'IO)KGHHOfI HWHCTPYKI WU, U BBIYUCJIATE 3HAYCHNEC BEJIMYUHBI

1.13

coOroAaTh MpaBuila TEXHUKHU 0€30M1aCHOCTH MpHU paboTe ¢ 1adopaTOpHBIM 000pyI0BaHUEM

1.14

XapaKTepU30BaTh MPUHLMUIIBI IEHCTBUS M3YUYEHHBIX MPUOOPOB U TEXHUUYECKUX YCTPOWCTB C ONMOPON HA MX OMHCAHMS,

HCIIOJIB3YA 3HAHUSA O CBOMCTBaX (1)1/13PI‘-IGCKI/IX SIBIICHUH 1 H€O6XO}II/IMBIG Q)HSH‘{GCKI/IG 3aKOHOMCPHOCTHU

1.15

pacrmo3HaBaTh MPOCTBIC TEXHUYCCKUEC YCTpOﬁCTBa U U3MECPHUTCIIbHBIC HpI/I60pI)I 0 CXEMaM U CXEMAaTHUYHBIM PUCYHKaM,
COCTaBJIATH CXCMBbI JJICKTPUICCKUX ueneﬁ C IIOCJICAOBATCIIbHBIM U ITapaJlJICIbHBIM COCIUHCHHUEM DJICMCHTOB, pa3jinydas

YCIIOBHBIC 0003HaYEHUS PJICMEHTOB OJICKTPHYCCKUX ueneﬁ

1.16

MPHUBOANTH MPUMEPH! (HAXOAUTh WH(POPMAIMIO O MPUMEpax) MPaKTUIECKOTO HCIOJIB30BaHUS (PU3MUECKUX 3HAHHUN B
MOBCETHEBHOMW KU3HM JIJIs1 0OecTieueHHs 0€30MacHOCTH MPU OOpaIeHuH ¢ MpruOopaMHu U TEXHUYECKUMH YCTPOUCTBaMH,

COXpaHCHUA 310POBbA U CO6J'II-O,I[€HI/I$I HOPM 3KOJIOTMYECKOTI'O ITOBEACHUS B OKPY)KaI-OH_Ieﬁ cpeaec

1.17

OCYIICCTBJIIATH IIOUCK I/IH(i)OpMaI_II/II/I (1)I/ISI/II‘IGCK01"O COJACpKaHUsA B CCTU I/IHTepHCT, Ha OCHOBC HMMCIOIINXCA 3HAHUM U
HYTéM CpaBHCHHA OOIIOJHUTCIBHBIX MCTOYHHUKOB BBIICIATH I/IH(l)OpMaHI/II-O, KOTOpas ABJISICTCA HpOTI/IBOpe‘{I/IBOfI NI

MOJKET OBITh HCI[OCTOBCpHOﬁ

1.18

HCIIOJIb30BAaTh IIPpU BBIIIOJHCHUHA y‘le6HBIX 3aJaHum HAaYYHO-TIOMMYJIAPHYIO JIUTEPATYPY (1)I/ISI/ILICCKOFO COACpIKaHUsA,
CIIpaBOYHBIC MATCpUaAJIbl, PECYPChI CCTU I/IHTepHCT; BJIaACTH HpI/IéMaMI/I KOHCIICKTHUPOBAHUA TCKCTA, Hp606p330BaHI/IH

nH(OPMAILIUY U3 OJTHOM 3HAKOBOM CUCTEMBI B JPYTYIO

1.19

CO3daBaThb COOCTBEHHBIC ITMCbMEHHBIC H KpaTKUC YCTHBIC COO6H.I€HI/I$I, 060611_[215{ I/IH(I)OpMaI_[I/IIO N3 HECKOJBbKHX
HCTOYHUKOB (bI/I3I/I‘-IeCKOFO COJACpKaHusA, B TOM YHUCIIC HY6J'II/I‘-IHO MNPpEACTaBJIATL PC3YJIbTAThI HpOCKTHOﬁ nin

HCCIIeA0BATEIbCKOM ACATCIIBHOCTH, HIPpU 3TOM TI'PaMOTHO HCIIOJIB30BATh H3y‘leHHBII>'I MOHSTUMHBIN afnrapar Kypca




(U3UKH, COTPOBOXKAATH BHICTYIUICHUE MTPE3CHTALIUEH

MIPY BBITIOJIHEHUU yIEOHBIX MTPOCKTOB U UCCIICIOBAHUHN (PU3NIECKUX MPOIIECCOB PACIPEENATh 00S3aHHOCTH B TPYIIIE B

COOTBCTCTBHH C IIOCTAaBJICHHBIMH 3ajdadaMM, CJICIHUTH 3a BBIIIOJJHCHHCM IIJIaHa I[CﬁCTBHI\/JI H KOPPCKTHUPOBATH €TO,

120 aJICKBaTHO OIICHMBATh COOCTBEHHBIM BKJIAJ B JEATCIBHOCTh TPYNIbI, BBICTPAMBAaTh KOMMYHHKATHBHOE
B3aUMO/ICHCTBUE, MPOSIBIISISI TOTOBHOCTh pa3peniaTh KOH(DIUKTHI
9 KJIACC
Kon . o
IIpoBepsieMble MpeAMeTHbIE Pe3yJIbTATHI 0CBOEHHsI OCHOBHOI 00pPa30BaTe/IbHOI MPOrpaMMBbl OCHOBHOTO
HPOBEPIEMOTD 0011ero o0pa3oBaHus
pe3yJbTara
1.1 WCIO0JIb30BATh U3YUYEHHBIE MOHATHUS
r pasnuyath SBJIEHUS MO OMMCAHUIO MX XapaKTEPHBIX CBOMCTB M HA OCHOBE OMBITOB, JEMOHCTPHPYIOIIMX JaHHOE
' (buzmveckoe sSBICHUE
pacrno3HaBaTh HpPOSIBICHUE H3YYEHHBIX (U3MUYECKUX SIBJICHHUM B OKpYXKAloIleM MHpe, B TOM yucie (u3nueckue
1.3 SIBJICHUS B MIPUPOJIE, IPU STOM IEPEBOJAUTH MPAKTUYECKYIO 3a/lady B yUeOHYIO, BBLICISTh CYyIIECTBEHHbIE CBOMCTBA
(mpu3Haku) PU3NUECKHUX SBICHUM
OTHCHIBATh M3YUEHHBIE CBOWMCTBA Tel M (PU3NYECKUE SBICHUS, HUCIOIb3ySd (PU3NYECKUE BEIUYUHBI, IPU OMHCAHUU
14 MPaBUJIBHO TPAKTOBaTh (PU3UYECKHI CMBICI HCIOJb3yEMbIX BEIMYMH, O0O3HAUEHUS M EAWHHULBI (PU3MUECKUX
' BEITUYMH, HaXOTUTh (POPMYIIbI, CBSI3BIBAIOIINE AAHHYIO (DU3MUECKYIO BEIUYHHY C JPYTMMH BEIHMYMHAMH, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3MUECKUX BETUIHH
15 XapaKTepH30BaTh CBOWCTBA TeJ, (PU3MUECKUE SIBICHUS U TMPOLIECCHI, MCMOIb3ysd H3YYEHHBIE 3aKOHBI, TIPU ITOM
' JlaBaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA U 3aIMCHIBATH €r0 MaTeMaTUYECKOE BhIPAKEHUE
1.6 OOBSACHATH (pU3MUECKHE TMPOIECCHl U CBOMCTBA Tell, B TOM YHCIE€ M B KOHTEKCTE CHUTYyallUd MPaKTHKO-




OPUEHTUPOBAHHOTO XapakTepa: BBIABIATh NPUYMHHO-CICACTBEHHBIE CBS3H, CTPOUTh OOBsicHEHHME U3 2 — 3
JOTMYECKUX IIAroB C MOMOIIBI0 2 — 3 HM3YYEHHBIX CBOMCTBAa (DM3MYECKUX SIBICHUN, (U3UYECKUX 3aKOHA WU

3aKOHOMEPHOCTH

1.7

pemath pacuéTHble 3a/aud (ONMUPAIOLIMECS HA CUCTEMY U3 2 — 3 ypaBHEHMii), UCHOJB3Ys 3aKOHBI U (POpPMYIbI,
CBsI3pIBAlOIIME (PU3MYECKHE BEIWYMHBI: HAa OCHOBE aHAIM3a YCJIOBHS 3aJaud 3alUCHIBATh KpPAaTKOE YCIOBHE,
BBISIBJISITh HEJOCTAIOIINE WM M30BITOUHBIE JaHHbIE, BEIOMPATh 3aKOHBI U (POPMYJIbl, HEOOXOAUMBIE ISl pEIIeHMUS,

IIpOBOAUTH paC‘-IéTBI 1 OCHHUBATH PCATMUCTUYIHOCTD ITOJTYUYCHHOTO 3HAYCHUS q)HSI/IqGCKOﬁ BCJIMYUHBI

1.8

pacCrno3HaBaTb HpO6J'[CMI)I, KOTOPBIC MOXXHO PCIIUTE IIPHW ITOMOIIH (1)I/ISI/I‘ICCKI/IX MCTOZ0OB, HCIIOJIB3yd OIHNCAHHC
HUCCIICAOBAaHM, BBIACIATE MPOBEPACMOC MPCAIOJIOKCHNUEC, OLICHUBATH IIPABWIBHOCTE TIOpsJKa IIPOBECACHUA

HCCIICAOBaHM, A€IaTh BBIBO/JAbI, MHTCPIIPETUPOBATE PE3YIbTAThI Ha6JIIO}IeHPII>'I " OIIBITOB

1.9

MIPOBOJUTH OIMBITHI MO HAOMIOJEHHIO (U3NYECKUX SBJICHUNW WIM (PU3NYECKHX CBOMCTB TEN: CAMOCTOSITENHLHO
cobuparh YCTaHOBKY M3 HM30BITOYHOTO Habopa 0OOpYHOBaHHS, OMHCHIBATH XOJ ONBITA W €ro Pe3yJbTaThl,

(hopMynTupOBaTh BHIBOIbBI

1.10

MIPOBOJIUTH MPH HEOOXOJMMOCTH CEPUIO TIPSIMBIX U3MEPEHUH, OTIpE/IeNsisi CpeTHee 3HAYCHUE U3MEPSIEMOI BETUINHBI
(bokycHOe paccTossHuE coOuparoniell JIMH3bI), O0OOCHOBBIBaTH BBIOOP croco0a u3MepeHus (M3MEPUTEITHLHOTO

npudopa)

1.11

IIpOBOAWUTE HMCCICAOBAHUC 3aBUCHMOCTEH (1)1/131/1qu1<1/1>< BCIMYHMH C HCIOJbB30BAHUEM IIPSAMBIX H3MepeHHI>i:
IUIAaHUPOBATL HCCIICAOBAHUC, CAMOCTOATCIBHO CO6I/IpaTL YCTaHOBKY, (1)I/IKCI/Ip0BaTB PE3yJIbTAaThI nonyquHoﬁ

3aBUCHUMOCTH (I)I/I?»I/I‘ICCKI/IX BCJINYHH B BUAC Ta6J'II/II_[I/I Fpa(bI/IKOB, ACJIaTh BbIBOJLI 110 PE3YyJIbTaTaM HUCCICIOBaHUA

1.12

IIpOBOOUTDH KOCBCHHBIC HU3MCPCHUA (I)I/ISI/I‘ICCKI/IX BCIINYHNH: IIAHUPOBATb HU3MCPCHH, CO6I/IpaTL
OKCIICPUMCHTAJIbHYIO YCTAHOBKY W BBIIOJHATL HU3MCEPCHUSA, CICAYA HpeHHO)KeHHOﬁ HUHCTPYKI WU, BBIYUCIIATH

3HAYCHUEC BCIIMYUHBI U aHAJIU3UPOBATDH MOJYYCHHBIC PE3YJIBTATHI C y‘IéTOM 3aJJaHHOM IMOTrpCIIHOCTHU I/IBMCPCHI/Iﬁ

1.13

coOuroIaTh MpaBuiia TEXHUKU 0€30MIaCHOCTH MPU paboTe ¢ 1adopaTopHbIM 000pYJOBAHUEM

1.14

pa3jindaTb OCHOBHBIC MPU3HAKU U3YUYCHHBIX (I)I/IBI/ILIGCKI/IX MOJIEIICii: MaTcepHraJIbHasd TOYKaA, a0COJIIOTHO TBép,[[OG TCIIO,




TOYCYHBIM UCTOYHUK CBCTA, JIY4, TOHKasA JIMH34a, INIaHCTapHasA MOJCJIb aTOMa, HYKJIOHHAad MOZCIIb aTOMHOTO s/1pa

1.15

XapaKTepu30BaTh NPUHLHUIIBI JICHCTBUS H3YYEHHBIX NPUOOPOB M TEXHHUUYECKUX YCTPOWCTB C OMOPOM Ha HX

OIIMCaHus, UCITIOJIB3Ys 3HAHUSA O CBOMCTBAX (1)I/IBI/II-IGCKI/IX SIBIICHUI 1 HCO6XOI{I/IMBI€ (1)I/I3I/I‘~I€CKI/IG 3aKOHOMCPHOCTH

1.16

HCII0JIb30BATh CXEMBl M CXEMaTHUUHbIE PUCYHKU W3YYEHHBIX TEXHUUYECKUX YCTPOMCTB, U3MEPUTEIbHBIX IPUOOPOB U
TEXHOJIOTMYECKUX IPOLECCOB MPU PEIICHUH Y4eOHO-NPAKTUYECKUX 3a/lad, ONTUYECKUE CXEMBbI JJIs MOCTPOCHUS

M300pakeHUH B TUIOCKOM 3€pKajie ¥ COOMPAIONICH JTNH3E

1.17

MIPUBOJIUTH IPUMEpPHI (HAXOAUTHh HHPOPMAIUIO O IPUMEPAX) MPAKTUUYECKOT0 MCIIOIb30BaHUs (PU3NYECKUX 3HAHUH B
MOBCEJIHEBHOM JKM3HM Ml oOecrieuyeHus 0e30MacHOCTH MpH oOpallleHuH ¢ NpubopamMu U TEXHUYECKUMHU

YCTPOHCTBaMH, COXPAHEHHUS 3/I0POBbsI U COOIIOAECHUS HOPM KOJIOTHYECKOTO MOBEIEHHSI B OKPYKaroLlel cpeae

1.18

OCYILIECTBIISAITh MOUCK MHQOpPMAIK (PU3NUECKOTO colepkaHus B ceTu MHTepHeT, camocTosATenbHO (GOpMyIupys
MMOMCKOBBIA 3allpoc, HAaXOJAWTh NYTH OIpeAeieHHs] TOCTOBEPHOCTH TOJYYEHHONW HHGPOpMAlMK Ha OCHOBE

HMEIONIUXCS 3HAHUM 1 JOTIOJIHUTCIIBbHBIX HCTOYHUKOB

1.19

WCIIOJIb30BATh MPHU BHINOJHEHUH YYEOHBIX 33JJaHU HAYYHO-TIOMYJISIPHYIO JIUTEpaTypy (U3NYECKOTO COAEp KaHUS,
CIpaBOYHBbIE MaTepHuaibl, pecypchl cetu HWHTepHeT;, BianeTh MNpuUéMaMH KOHCHEKTUPOBAaHUS TEKCTa,

npeoOpa3oBanus HH(POPMALIMK U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO

1.20

CO31aBaThb cOOCTBEHHBIE TUChMEHHEIE U YCTHEIC COO6H.[CHI/Iﬂ Ha OCHOBC I/IH(bOpMaI_II/II/I N3 HECKOJIbKUX MCTOYHUKOB
(1)I/I3I/ILI€CKOFO COJCpIKaHMA, HYGJ'II/IIIHO MNPEACTABIIATE PE3YIbTAaThbl HpOCKTHOﬁ niIn HCCHeﬂOBaTeHBCKOﬁ
ACATCIIbHOCTH, IIPHU 3TOM I'PpaMOTHO HCIIOJIb30BAaTb H3y‘IeHHbII>i MMOHATUHHBINA arrapar u3ydyacmMoro pasaciia (1)I/I3I/IKI/I

" COMMPOBOXIATH BBICTYIIJICHUC npe3eHTauHeI71 C y‘{éTOM 0COOEHHOCTEHN AyaAUTOPUU CBEPCTHUKOB

1.21

IIpU BBIIIOJIHCHUHA y‘Ie6HBIX IMIPOCKTOB H HCCIIEI0OBaHUM (1)I/I3I/I‘ICCKI/IX MponecCoB pacCrupCacsiTb 00s3aHHOCTH B
rpymnmne B COOTBCTCTBHU C IIOCTABJICHHBIMHU 3aJladyaMH, CJICAUTb 3a BBIIOJHCHUCM IIJIaHA JENCTBUH H
KOPPEKTHPOBATh €Tr0, aJICKBATHO OLCHHWBATH COOCTBEHHBII BKJIal B JACATCIBHOCTL TPYIIIbLI, BBICTPAUBATH

KOMMYHHUKATHBHOC B3aHMOHeﬁCTBHe, MPpOABJISAA TOTOBHOCTD pa3pellaTh I(OH(l)J'II/IKTBI




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

7 KIIACC

Kopx pa3nena

Ko yjaemenra

HpOBepﬂeMble JIEMEHTBI COACPKAHUSA

®U3UKA U EE POJIb B TIOBHAHUU OKPYXKAIOILIETO MUPA
®usnka — Hayka o mpupone. SBieHus npupojbl. PHU3NYECKUE SBICHUSA: MEXaHHUYECKHE,
Le TEIUIOBbIE, AJIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBbIE
Ouznyeckue BeNMUUYMHBL. V3mepenue ¢usznueckux BeauuuH. Dusmueckue MprOOPSI.
1.2 [TorpemHocTh U3MepeHnil. MexxayHapoHas CUCTEMA €IUHUIL
EctecTBeHHOHay4YHBII METOJ MO3HAHUS: HAOIIOJEHHE, MMOCTAaHOBKAa HAay4YHOT'O BOIpOCa,
1.3 BBIJIBIDKEHUE THIOTE3, SKCIEPUMEHT IO TPOBEPKE THUIMOTE3, OOBSICHEHHE HAOII0IaeMOTO
1 SABIICHHS
1.4 Onucanne PU3NUECKUX SBJICHUN C TIOMOIIBIO MOIEIIeH
[IpakTuueckue pabOTHI:
###Par###l3mMepenne pacCTOSHHIA.
###Par###l13mepenne o0bEMa KUJIKOCTH U TBEPIOTO TeJa.
Lo ###Par###OnpeneneHue pa3sMepoB MaJIbIX TeJl.
HH#Par###113mepenrie TeMnepaTypbl IpU MOMOIIM KUAKOCTHOIO TEPMOMETpa M JaT4HKa
TeMIIepaTyphl
INEPBOHAYAJIBHBIE CBEJEHMA O CTPOEHNU BEIIIECTBA
#HH#HPar###CrpoeHue BellecTBa: aTOMbI M MOJIEKYJIbI, UX pa3Mepbl. ONbITHI, JOKa3bIBAIOIINE
2 21 JMCKPETHOE CTPOCHHE BELIECTBA
92 #H#Par###/Bnkenne  vactur,  BemiectBa. CBsI3b  CKOPOCTH  JIBIDKEHHMSI YacTHIl C

Temneparypoil. bpoyHoBckoe nBuxeHue, tudpdy3us




2.3

B3aI/IMOI[eI>'ICTBHe YaCTHUILl BEIICCTBA: NPUTSIKCHUC U OTTAJIKUBAHUC

#H##Par###ArperaTtuple COCTOSIHUSI BEIIECTBA: CTPOCHUE Ta30B, XUJIKOCTEH M TBEPABIX

24 (kpucTaumuecKkux) Tel. B3auMOCBS3b MEXIY CBOMCTBAMH BEIICCTB B Pa3HBIX arperaTHBIX
COCTOSTHUSIX U UX aTOMHO-MOJICKYJIIPHBIM CTPOSHUEM

2.5 OcoOEHHOCTH arperaTHbIX COCTOSTHUN BO/IBI
[IpakTnueckue pabOTHI:

26 #H##Par###0O1enka quaMmeTpa aToMa METOJ0M PSZIOB (C UCTIOIB30BaHUEM (QoToTrpaduii).

#HH#Par###OnbITEl IO HAOIIOACHHUIO TEIJIOBOTO PACITUPEHHUS Ta30B.

HAHPar#H##OnbITel 0 0OHAPYXEHUIO AEUCTBUS CHUJT MOJIEKYJISIPHOTO MIPUTSKEHUS

JIBWDKEHUE U B3AUMOJIEVICTBUE TEJI

3.1 Mexanudeckoe ABrMKeHre. PaBHOMepHOE 1 HEpaBHOMEPHOE JBM)KCHUE

3.9 ###Par###Cxopoctb. CpeaHsis CKOPOCTh MPU HEPABHOMEPHOM IBWIKEHWHU. Pacdér myTtu u
' BPEMEHHU JIBHKCHHUS

33 SlBnenne wHepuMu. 3aKOH HHEpUUU. B3aummopaeicTBHE Ten Kak MPUYMHA H3MEHEHHUS
' CKOPOCTH JIBIDKCHHS TeJl. Macca Kak Mepa MHEpTHOCTH Tella

34 ###Par### lnotHocTh BemecTBa. CBsA3b IUIOTHOCTH C KOJMYECTBOM MOJICKYJ B CIWHHIIC
' 00BEMa BelecTBa

3.5 Cuila KaK XapaKTepHUCTHKA B3aUMOICHCTBUS TEI

3.6 Cuna ynpyroctu u 3akoH ['yka. i3mepeHue cuiibl ¢ TOMOIIbIO JUHAMOMETPA

37 ##HPar#t#Bnenne tsarotenus U cuia Tspkectu. Cuia TSDKECTH Ha JIpYTHX muiaHeTax. Bec
' tena. HerecomocTh

3.8 Cuna tpenusi. TpeHue CKoJIbKEeHUs U TpeHue Nokosl. TpeHue B pupojie ¥ TEXHUKE

3.9 HH#HPar###Crnoxxenue cuil, HalpaBJIEHHBIX M0 0JIHOW NpsAMoii. PaBHOeiicTBYyrOIIAs CHIT




3.10

[IpakTuyeckue pabOTHI:

OmnpeneneHre CKOPOCTM PABHOMEPHOIO JBW)KEHHUS (IIapuKa B IKUAKOCTU, MOJIENH
AJIEKTPUYECKOTO aBTOMOOMIIS M Tak jgainee). OmpeneneHue cpeHeil CKOPOCTH CKOJIBKCHHS
Opycka WM LIapuKa IO HAKJIOHHOM Iuiockoctu. OmpeneneHue MIOTHOCTH TBEPAOTO Tena.
OnBITH, JEMOHCTPUPYIONINE 3aBHCHMOCTBH pacTskeHHS (medhopManuu) TPYKHHBI OT
IPUIIOKEHHOU cuiibl. ONBITHI, JEMOHCTPUPYIONINE 3aBUCUMOCTh CHJIBI TPEHUS CKOJIbKEHUS

OT Beca TeJa U XapaKkTepa COMPUKACAIOLINXCS TOBEPXHOCTEN

3.11

dusnyeckue SIBJICHAS B mpupoac: MpuMEpPbl IBMKCHUA C PA3JIMYHBIMU CKOPOCTAMU B JKUBOM M

HEXHMBOW NIPUPOJIE, JEUCTBHE CHIIBI TPEHHS B IPUPOJIE U TEXHUKE

3.12

TexHuyeckne yCcTpoucTBa: IMHAMOMETP, MOAIIMITHUKHI

JIABJIEHUE TBEPJIbIX TEJI, )KUJJKOCTEM U TA30B

4.1 Jasnenue tBEpaoro Tena. CriocoObl yMEHBIIICHHS M YBETUYCHUS JaBICHUS
4.2 JlaBnenue ra3za. 3aBUCUMOCTH JIaBJICHHS ra3a 0T 00bEéMa, TeMItepaTyphl
43 [lepenaua pnaBiieHWst TBEPABIMH TEJIAMH, XUAKOCTSIMHM W razamu. 3akoH [lackans.
' [THeBMaTH4eCKHEe MAITMHBI
v 3aBUCHUMOCTh  JaBJICHHUS OSKUJAKOCTH OT TiyOuHbl. ['mapocratnyeckuii  mapagokc.
' CooOmatomuecs cocypl. [ 'uapaBinyeckue MeXxaHU3Mbl
Atmocdepa 3emnu u atmocdepHoe naBieHue. lIpUyuHBI CylIeCTBOBaHUS BO3AYIIHOMN
4.5 o6onouku 3emin. OnbiT Toppuyernin. 3aBUCUMOCTh aTMOC(EPHOTO JABICHUSI OT BBICOTHI
HaJl YpOBHEM MOps
4.6 N3mepenue atmocheproro gasnenus. [Ipubopsl 11t u3mepenus aTMocQepHOTo TaBICHUS
47 JleiicTBHE KUIKOCTH U Ta3a Ha MOTPYKEHHOE B HUX Tello. BriTankuBaromias (apXxuMenoBa)
. cuia. 3akoH Apxumena
4.8 [InaBanue ten. Bo3nyxomnaBanue




4.9

[IpakTuyeckue pabOTHI:

HccnenoBanue 3aBUCMMOCTH Beca Tejla B BOJE OT 00bEMa NOTPYKEHHON B KUJKOCTh YacTH
tesna. OnpezneneHHe BBITAIKUBAIOUICH CUIbI, JCHCTBYIOLIEH Ha TeJO, HOrpyXKEHHOE B
KUIKOCTh. [IpoBepka HE3aBMCUMOCTH BBITAJIKHUBAKOLICH CHIIBI, JACUCTBYIOIIEH HA TEIO B
KUAKOCTH, OT Macchl Tena. OmbIThl, JEMOHCTPUPYIOLIME 3aBUCHUMOCTH BBITAJIKUBAIOILEH
CHUJIBI, IEHCTBYIOIIEN Ha TEJO B KUAKOCTH, OT 00BEMA MOTPYKEHHOM B )KUJKOCTh YAaCTH Tela
Y OT IUIOTHOCTH >KUAKOCTH. KOHCTpyHpOoBaHue apeoMeTpa Ui KOHCTPYMPOBAHUE JIOJKH U

OIpeNICIIEHNE €€ TPY30TI0IbEMHOCTH

4.10

®duznyeckue SABICHUS B MPUPOJIE: BIUSHUE aTMOCHEPHOTO JaBJIEHUS Ha KMBOW OpraHH3M,

TJIaBaHHUE PBIO

4.11

TexHuveckue  yCTpOMCTBa:  COOOIIAOIIMECS  COCYIbI, YCTPOWCTBO  BOJOMPOBOJA,

THJIPABIMYECKUH TIpecc, MaHOMETP, OapOMETp, BEICOTOMED, TIOPITHEBOI HACOC, apEOMET]P

PABOTA, MOIIHOCTD, DHEPT M

5.1 Mexanudeckast pabora

5.2 MexaHnnyeckasi MOIIIHOCTb

5.3 [TpocThie MeXaHU3MBI: pbIvar, OJIOK, HAKIIOHHAS IUI0CKOCTh. [IpaBuiio paBHOBECHS phyara

5.4 [IpumeneHue npaBuia paBHOBECHS pblyara K 0J0Ky

- «3onoToe npaBuwioy» MexaHuku. KosddunueHnt noneznoro neiictsus mexanusmoB. [IpocTeie
' MEXaHU3MBbI B OBITY H TEXHUKE

5.6 [ToTeHnmanpHas 3HEPrUU TeNa, MOIHATOTO HaJ 3eMIEH

5.7 Kunernueckas sHeprus

5.8 [TonHas MexaHuveckast FJHEpPrus. 3aKOH U3MEHEHUSI U COXpAaHEHUsI MEXaHUYECKOH 3HEpruu

5.9 [IpakTyeckue paboOThI:




#HH#Par###Onpenenenue paboThl CUJIBI TPEHHS NPU PABHOMEPHOM JBIKCHHU Teja IO
TOPU30HTAIBHONM TMOBEPXHOCTHU. MccnenoBaHue ycimoBHM paBHOBecUs pbluara. M3mepenue

KII/l HaKIOHHOM IIIOCKOCTH. M3yueHune 3aKkoHa COXpaHEHUSI MEXaHUYECKON YHEPTUH

5.10

du3ndeckue SBJICHUS B MMpUpOJAC: pblvyarv B TCJIC YCJIOBCKaA

5.11

TexHuueckne yCTpOWCTBA: pbIYar, MOJBIKHBIA M HEMOJBWKHBIN OJIOKH, HAKIOHHAS

IJIOCKOCTB, ITPOCTBIC MEXAaHNU3MbI B 6I)ITy

8 KUIACC

Kopx pa3nena

Kox s1emenTa IIpoBepsiemble 3J1eMEHThI COAEPKAHUS
TEITJIOBBIE SABJIEHU S
OCHOBHBIE TIOJIOKEHHS MOJICKYJIAPHO-KHHETUYECKOW TEOPUU CTPOCHUS BellecTBa. Macca u
6.1 pa3Mepsl MOJIEKYIL. OnbIThI, MOITBEPIKJAIOIIHE OCHOBHBIE TOJIOKEHUS
MOJIEKYJIIPHOKUHETHYECKON TEOPHUH
6.2 Mopenu TBEPIOTO, KHUAKOTO M Ta3000pa3HOr0 COCTOSIHUN BelecTBa. Kpucramnmueckue u
' aMmopdHBbIC Tea
63 OObsicCHEHWE CBOWCTB Ta30B, JKUIKOCTEH M TBEPABIX TEJI HA OCHOBE IIOJIOKEHUI
' MOJIEKYJIIPHOKUHETHYECKON TEOPHH
6.4 CMauuBaHue U KanUIsIPHbBIC SIBICHUS
6.5 TenoBoe pacIMpEeHHE U CKATHE
6.6 Temnepatypa. CBsi3b TEMIEPATyphbl CO CKOPOCTBIO TEMJIOBOTO JIBMYKEHHS YACTHII
67 Buytpennss sHeprusi. CrnocoObl W3MEHEHUS BHYTPEHHEW OHHEpPruM: Teronepenaya u
. coBepIeHre padoThI




6.8

BI/II[LI TCIUIONCpCaAauu: TCINIONPOBOAHOCTb, KOHBCKIIUA, U3JTYYCHUC

6.9 KonunuecTBo TemnoTel. Y ienpHas TEIIIOEMKOCTh BEIECTBA
6.10 TerutooOMeH ¥ TEIJIOBOE paBHOBECHUE. Y paBHEHHE TEIIOBOTO OaaHca
6.11 [TnaBneHne 1 OTBEpACBaHNE KPUCTAUTMICCKUX BEIICCTB. Y ICNIbHAS TEIUIOTA TUIABJICHUS
5.12 [TapooOpazoBannie wu koHaeHcamus. Hcnapenwe. Kumnenue. VYnaenpHas — Temiora
. napooOpa3oBaHusl. 3aBUCUMOCTD TEMIIEPATYPHI KHIICHHUS OT aTMOC(HEPHOTO JTaBIICHUS
6.13 Bnaxxnoctb Bo3yxa
6.14 OHeprus TOIUIMBA. Y IelbHAs TEIJI0TA CTOPAHUS
6.15 [punnunsr paGotel TeroBbix aBurateneit KIIJ TtermoBoro npuratens. TernsoBbie
' JIBUTATEJIH U 3alIATA OKPYXKAIOIIEH Cpebl
6.16 3aK0oH COXpaHEHUs U MIPEBPAIICHHS YHEPTHHU B TEIUIOBBIX MPOIleccax
[IpakTrueckue pabOTHI:
HHH#Par#H##OnbITHl 0 0OHAPYXKEHUIO ASUCTBUS CHUJT MOJIEKYIISIPHOTO MPUTSKEHUSI.
#H##Par###OnbIThl IO BRIPAIIMBAHUIO KPUCTAIIJIOB ITOBAPEHHOM COJIM UJTK caxapa.
#HH#APar###OnbIThl 0 HAOIIOACHUIO TEIJIOBOTO PACHIMPEHUS T'a30B, JKUJIKOCTEH U TBEPIBIX
TeN.
6.17 ###Par#H#OnpeneneHne naBaeHUs Bo3Ayxa B OaJJIOHE ITPUIIA.

HAHPar###OnbITl, 1EMOHCTPUPYIOIINE 3aBUCHMOCTh JABIIEHUS BO3AyXa OT ero o0néma u
HarpeBaHUs WM OXJIAXKICHUS.

##HPar#t#IpoBepka TUNOTE3bl JTWHEHHOW 3aBUCUMOCTHU JIMHBI CTOJIOMKA >KUIKOCTH B
TEPMOMETPHUECKOHN TPyOKe OT TeMIIepaTyphbl.

#HH#Par###HabmoneHne  uM3MEHEHWs  BHYTpEHHEH SHepruum Tela B pe3yibTare




TEIUIONepe1adun U paboThl BHEITHUX CHJL.

##HPar#t#llccnenoBanne sSBICHUS TEIUIOOOMEHA MPH CMEIIMBAHUU XOJOIHOW M TOpSYCH
BOJIBI.

#H#HPar###OnpenencHrue KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOH NPH TEIJIOOOMEHE ¢
HarpeThiM METAJUTMYECKUM [IMIIUHAPOM.

#H#HPar#H#Onpenenenne yaeapHON TEMI0EMKOCTH BEIIECTBA.

###Par###lccnenoBanue mpoiecca UCIapeHus..

##HPar##OnpeneneHne OTHOCUTEIbHON BIaXKHOCTH BO3]IyXa.

#HHHPar#H#Onpenenenne yaeabHOM TEIIOTHI IJIABICHUS JIbJA.

duszndeckue SBICHUS B npupoac: MOBEPXHOCTHOC HATAXKCHUC U KAlTWJUIAPHBIC ABJICHUA B

6.18 MpHUpOJe, KPUCTAUIBI B TpHpoje, n3nydeHue CoiHIA, 3aMep3aHne BOJOEMOB, MOPCKHE
Opu3sl; 00pa30BaHMUE POCHI, TYMaHa, WHEs, CHEra.
TexHuuecKkre  yCTPOWCTBA:  KAaNWUIAPBI, TPUMEpPHl  WCIOJIB30BaHUS  KPUCTAJLIOB,
6.19 JKUJKOCTHBI TEPMOMETp, MATYMK TEMIIEpaTypbl, TEPMOC, CHUCTEMa OTOIUICHUS JIOMOB,

TUTPOMETPBI, ICUXPOMETP, MapoBasi TypOUHA, IBUTATEIh BHYTPEHHETO CrOPAHHUSI.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHNMSA

7.1 Onexrpuzanys Tei. J{Ba poaa 3JIeKTpUUYECKHUX 3apsiI0B

- Bzaumopeiictue 3apspkeHHbIX Tenl. 3akoH KynoHa (3aBUCMMOCTh CHJIBI B3aMMOJEHCTBUS
. 3apsDKEHHBIX TEN OT BEJIMUYMHBI 3apsAI0B U PACCTOSHUS MEX/Ty TeJIaMH)

23 Onexrpuueckoe nojue. Hamnpssk€HHOCTH anexkTpuueckoro mnois. IlpuHuun cynmepnozunun
. UIEKTPUUYECKHX TOJIeH (Ha KaYeCTBEHHOM YpPOBHE)

7.4 Hocutenn »snexTpuyeckux 3apsAaoB. OJIEMEHTapHBIM uIeKTpudeckuil 3apsn. CrtpoeHue




aroma. IIpoBOHUKY U JUBIIEKTPUKHU

7.5 3aK0oH COXpaHEHUs AMEKTPUUECKOTO 3apsiaa

- DNEeKTPUYECKUM TOK. YCIOBUSA CYIIECTBOBAHUS AJIEKTPUUECKOTO ToKa. VcTouHMKH
' MOCTOSTHHOTO TOKa

27 JIeficTBUSI AIEKTPUUECKOTO TOKa (TEIUIOBOE, XMMHUYECKOE, MAarHUTHOE). DJIEKTPUUSCKUN TOK
' B JKUJIKOCTSIX M razax

7.8 Onektpuyeckas 1enb. Cuia Toka. INeKTPUIECKOE HAMPSKEHNE

7.9 ConpoTHuBiIeHHE MPOBOJHUKA. Y ACIBHOE COMTPOTHUBIICHNE BEIIECTBA

7.10 3akon OMa 1 ygacTka 1enu

7.11 [TocnenoBarenbHOE 1 ApAIIETHFHOE COSMHEHNE TTPOBOTHUKOB

7.12 PaboTa 1 MOIITHOCTH ANIEKTpUUECKOTO TOKa. 3akoH J[koymst — Jlenna

213 DNEeKTPUYECKUE IeMH W TOTPEOUTENH DSIEKTpUYECKOW »sHepruu B ObITy. KopoTkoe
' 3aMbIKaHUE

7.14 [ToctosinHble MarHuThHl. B3auMonelicTBrE MOCTOSIHHBIX MarHUTOB

7.15 MarautHoe one. MarauTHoe mnose 3eMJIN U €ro 3HaueHUe 1A )KU3HU Ha 3eMiie

2 16 OmneiT DpcTena. MarHuTHOe TOJie JIEKTPUUYECKOTO ToKa. [IprMeHeHre 3eKTpOMarHuToB B
. TEXHUKE

717 JleiicTBre MAarHUTHOTO TOJI HA TIPOBOJIHUK C TOKOM. DJIEKTPOIBUTATENb MOCTOSIHHOTO TOKA.
. Hcnonp3oBaHue 37€KTpoABUTATENIEH B TEXHUUECKHUX YCTPOMCTBAX U HA TPAHCIIOPTE

7.18 Onbitel @apazes. SBneHne aneKTpoMaruuTHol nHAykuuu. [Ipasumno Jlenna

219 OnekrporeHepatop. CrnocoObl MOMYy4eHHUsT AIEKTPUUYECKON SHEPruu. DIEKTPOCTAHIUM Ha

BO300HOBJISIEMBIX UCTOYHUKAX SHEPrun




7.20

[IpakTuyeckue pabOTHI:

OnBITH IO HAOTIOACHUIO STICKTPU3AINH T€T HHIYKIIUEH U PU COMNPUKOCHOBEHUH.
UccnenoBanue ASMCTBUSA AIEKTPUUECKOTO TOJISI Ha TPOBOIHUKHU M TUDJICKTPUKH.

COopka 1 TIpoBepKa padoTHI IEKTPHUUECKOH IETH ITOCTOSTHHOTO TOKA.

N3mepenue u perynupoBaHue CUIIbI TOKA.

N3mepenue u perynupoBaHue HaMPSKEHUS.

HccnenoBanne 3aBUCHMOCTH CHJIBI TOKA, HJAYIIETO Yepe3 PE3UCTOpP, OT COMPOTUBIICHUS
pe3ucTopa U HapsHKEHUST Ha Pe3UCTOope.

OMBITHI, TEMOHCTPUPYIOIIUE 3aBUCUMOCTD JIEKTPHIECKOTO COMTPOTHUBIICHUS TIPOBOJHUKA OT
€ro JUTMHBI, TJIOIIA U TIOTIEPEYHOTO CEUCHHS M MaTepurara.

[IpoBepka mpaBmiIa CIHOXEHUS HANPSHKEHUH TPH TOCIEI0BATEILHOM COSTUHEHUU JIBYX
pesuctopoB. [IpoBepka mpaBuia A CUIBI TOKAa MPU MapaJIeIbHOM COEIWHEHUU
pesuctopoB. OmpezneneHue padbOThl AIEKTPUUYECKOTO TOKA, HAYLIETO Yepe3 pe3UucTop.
OnpeneneHne MOITHOCTH JIEKTPUYECKOT0 TOKA, BhIAEIIeMON Ha pe3uctope. MccienoBanue
3aBUCHUMOCTH CHJIBI TOKA, UAYILErO Yepe3 JaMIIouKy, OT HampshKeHus Ha Hell. Onpenenenue
KIIJl narpeBatens. MccienoBaHue MarHMTHOTO B3aMMOJECHCTBUSL MOCTOSHHBIX MarHUTOB.
M3ydyeHrne MarHUTHOTO IOJISI IOCTOSIHHBIX MarHUTOB MPU UX OOBEIMHEHUH U Pa3JICIICHUU.
UccnenoBanue fAelcTBUS OJCKTPUYECKOTO TOKA Ha MAarHUTHYIO CTpenky. OTmbIThI,
JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHUIIbI B3aUMOJCUCTBUS KaTYIIKH C TOKOM M MarHurta OoT
CWJIBI TOKa W HAamMpaBJeHHs TOKa B KaTylike. M3ydeHue NeiiCTBUS MarHUTHOTO MOJS Ha
OpOBOAHMK ¢ TOkKOM. KoHcTpyupoBaHue © u3ydeHHe pabOThl AIIEKTPOJBHUTATEINS.
N3mepenue KIIJ[ snexkrpoaBuratenbHOM ycTaHOBKH. ONBITHI MO HMCCIIEOBAHUIO SIBJICHUS

BHGKTpOMaFHHTHOﬁ HHAYKOUU: HCCICAOBAHUC W3MEHEHUI 3Ha4YeHUS H HaIllpaBJICHUA




HHAYKIIUOHHOT'O TOKa

dusnyueckue SIBICHUS B MPHUPOJE: IIEKTPHUECKUE SIBICHUS B atMocdepe, dIEKTPUIECTBO

7.21 JKUBBIX OPraHU3MOB, MarHUTHOE TI0JIe 3eMIIH, JIpei( MOTIOCOB, POJIb MArHUTHOTO TIOJIS JIJIst
JKU3HU Ha 3eMJie, TOJIIPHOE CUSTHUE
TexHuueckre yCTpPOMCTBA: JJIEKTPOCKOM, aMIIEPMETpP, BOJBTMETP, PEOCTaT, CUYETUUK
- DJEKTPUYECKON  DHEPruH,  DJIEKTPOOCBETUTENbHBIE  MPHUOOPHI,  HarpeBaTelIbHbIC

AIEKTPOPUOOPHl  (MPUMEPHI),  DIIEKTPUUECKHE  TMPEJOXPAHUTENH,  DIEKTPOMArHUT,

QJICKTPOABUTATECIIb IOCTOAHHOI'O TOKA, FCHEPATOP MOCTOAHHOI'O TOKA

9 KJIACC
Kon pazgena Kox snementa [IpoBepsieMble AIEMEHTBI COACPKAHUS
MEXAHUYECKHUE SBJIEHU A
8.1 Mexanudeckoe ABrmxkeHne. MatepuanbHas Touka. Cucrema oTcuéra
8.2 OTHOCHUTENHHOCTh MEXaHUYECKOTO JIBFIKCHHS
8.3 PaBHOMEPHOE TPAMOIMHEHOE IBHYKEHUE
###Par###HepaBHOMepHOE TIPSIMOJIMHEHHOE ABMKeHUEe. CpeaHss 1 MTHOBEHHAsl CKOPOCTh
8 84 Teja IPH HEPAaBHOMEPHOM JIBHOKCHUH
8.5 Yckopenue. PaBHOyCKOpeHHOE TIPSIMOIMHEWHOE JIBUYKEHUE
8.6 #HHPar###CBo0Ooanoe magenue. OnbITe! [ anuies
HH#HPar###PaBHoMepHOE JBIDKEHHE MO OKpYXHOCTH. Ileprox u uactoTa oOpalieHus.
8.1 JIuneitHas u yriioBas CKOpocTH. LleHTpocTpeMuTensHOe yCKOpEHHE
8.8 [IepBsiii 3akoH HproToHA




8.9

Bropoii 3akon Herotona

8.10 Tperuii 3akon HeroTona
8.11 HH#Par###] [pyuHIMIT CYTIEPIIO3UITUN CUIT
8.12 Cuna ynpyroctu. 3akoH ['yka
HH#HPar#H##Cuiia TpeHus: Cuila TPEHUs CKOJIbKEHMs, Cujia TPEHUs IOKOs, APYrue BHUbI
8.13 S—
#H#Par###Cuna THKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOPEHHE CBOOOJIHOTO
814 naIeHus
8.15 JBuxenune mnaHer Bokpyr Connma. [lepBas kocmuueckast ckopocTb. HeBecoMocTh u
' neperpy3Ku
8.16 PaBHOBecue maTepuanbHOM TOYKH. AOCOTIOTHO TBEPIOE TEJIO
###Par###PaBHoBecue TBEPJOTO Telna C 3aKPEIIEHHON OChIO BparleHUs. MOMEHT CHIIBI.
817 Lentp TsKECTH
8.18 Nmmynbe Tena. 3menenue ummyinbca. UMITynbc CHIThI
8.19 3aK0H COXpaHEHUs UMITYJIbCA
8.20 H#HHHPar###PeakTUBHOE IBIDKEHUE
8.21 Mexanudeckasi paboTa U MOIITHOCTh
8.22 PaGora cun tsxecTH, ynpyroctu, TpeHus. CBsi3b SHEPTUU U pabOThI
8.23 [ToTeHnmanpHas 3HEprus Teja, MOJAHATOTO HaJl TOBEPXHOCTHIO 3eMIln
8.24 [ToTeHumanpHas 3HEPIrUs CKATON NPYKUHBI
8.25 #HH#Par###Kunernueckas sHeprus. Teopema 0 KHUHETHUECKOM SHEprun
8.26 HHHPar###3aKkoH coXpaHeHHs] MEXaHUYECKOM SHepruu
8.27 [IpakTuyeckue paboOTHI:




Onpenenenne CpeaHE CKOPOCTH CKOJIBKEHUS Opycka WIM JBM)KEHMS IIapUKa 110
HAKJIOHHOH IIocKkoCcTH. OnpeseneHne yCKOPEeHHs Tela Mpu PaBHOYCKOPEHHOM ABM)KEHUU
110 HAKJIOHHOW IIJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IIyTH OT BPEMEHM IIPU PaBHOYCKOPEHHOM JBIKEHUHU 0€3
Ha4yaJbHOUW CKOPOCTH.

[IpoBepka rTUMOTE3BI: €CIM TPU PABHOYCKOPEHHOM JIBIDKCHHHM 0€3 HadalbHOW CKOPOCTH
IMYTHU OTHOCATCA KaK P HEUETHBIX YUCCII, TO COOTBCTCTBYIOIIHUEC IMPOMCIKYTKH BPCMCHU
OJIMHAKOBBI.

I/ICCHelIOBaHI/Ie 3aBHUCHUMOCTHU CHJIBI TPCHUA CKOJBXCHHA OT CHUJIbI HOPMAJIbHOI'O JaBJICHHA.
Omnpenenenne kodpGUIIMEHTa TPEHUsI CKOJbXeHus. OnpeneneHue KECTKOCTH TMPYKUHBI.
Onpenenenve paboOThl CUJIBI  TPeHHsT NpPU PABHOMEPHOM JBW)KEHMM Tella IO
TOPU30OHTAIbHOM mMoBepxHOCTU. OmnpeneneHrne padOThl CHUIIBI YIIPYrOCTH MpPH MOAbEME

I'py3a ¢ UCIIOJIB30BAHUEM HCTIOABMXKHOT'O U ITOABHXKHOT'O 0J0KOB

8.28

dusznyeckue SBJICHUS B npupoac: MpUIMBbBI U OTJIHBBEI, ABMXKCHHUEC ILIAHCT Comaeunoi

CUCTEMBI, PCAKTUBHOC ABUXKCHHUEC JKUBBIX OPIraHU3MOB

8.29

Texandeckue YCTpOﬁCTBaZ CIIMLAOMETP, AATYHUKHU ITIO0JIOKCHHA, PACCTOSAHUA UM YCKOPCHUA,

pakeTsl

MEXAHUYECKHUE KOJIEBAHMA 1 BOJIHBI

KonebarensHoe JABUOKCHUC. OcCHOBHEIE XapPaKTCPUCTUKHU KOJIEOaHUH: nepuoa, 4acrora,

9.1
aMILIATY /A
9.0 MaremaTuuecKkuii ¥ NPYKUHHBIN MasTHUKH. [IpeBparnenue sHepruu mpu KoJieObaTeIbHOM
' JIBYOKEHU U
9.3 3aryxaromue kKoynebanus. BoiHyx/1eHHbIe KojeOanus. PezoHanc
9.4 Mexanuueckue BoJIHBL. CBOHCTBAa MeXaHMYeCKMX BOJH. [IpofoibHblE M TONEpedHbIe




BOJIHBL. JlJIMHA BOJIHBI U CKOPOCTh €€ pacnpocTpaHeHus. MexaHu4eCcKUe BOJIHBI B TBEPIOM

TeJe, CeCMHUYECKHIE BOJTHBI

9.5

3ByK. 'poMKOCTB 1 BbIcOTa 3ByKa. OTpakeHUE 3ByKa

9.6

WnudpasByk u ynpTpa3zByk

9.7

[IpakTryeckne pabOTHI:

OmnpeneneHne 4acTOThI U MIEPHOJIa KOJIeOaHN T MaTeMaTUIeCKOTO MasiTHUKA.

OmnpeneneHne 4acTOThI U MIEPHOIa KOJICOaHUH MPY>KUHHOTO MasiTHUKA

HccnenoBanue 3aBUCHMOCTH TMEpUO/Ia KOJICOAHHI MOJABEIICHHOTO K HUTU Tpy3a OT JJIHHBI
HUTH. MccnenoBanue 3aBUCHMOCTH TIEpHO/Ia KOJIeOaHUI PY)KHMHHOTO MasTHHKA OT MAacChI
rpy3a. [IpoBepka HE3aBUCHMOCTH TepHOJa KOJeOaHHi Tpy3a, MOJBEIICHHOTO K HUTH, OT

MacChl Tpy3a U KECTKOCTU NMPYXKUHBI. M3Mepenne yckopeHnust cBOOOHOTO MaeHUs

9.8

duzndeckrue SIBICHUS B npupoac: BOCIPHUATUC 3BYKOB XHWUBOTHBIMH, 3EMIICTPACCHHC,

celicMHUYecKue BOJIHBI, IYHAMH, 5XO

9.9

TexHuyeckue ycTpoHCTBa: 3X0JIOT, CIIOJIb30BAHUE YIbTPa3ByKa B ObITY M TEXHUKE

10

SJIEKTPOMATI'HUTHOE I1OJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

10.1 DJIEKTPOMATrHUTHOE TOJIe. DJICKTPOMAarHUTHBIC BOJIHBI. CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH

10.2 [Ixaya 371€KTpOMarHUTHBIX BOJIH

10.3 DnexkTpoMarHuTHas mpupoaa ceera. CkopocTh cBeTa. BoaHOBEBIE CBOWCTBA CBETa
[IpakTuyeckue paboOThI:

10.4
N3yueHne cBOMCTB AIEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMIIBHOTO TeseoHa

105 Ouznyeckue  SABICHHS B OpHpoje:  OHONOrMYecKoe  JEHCTBHE  BUIAMMOTO,

. yIBTPAPHOIETOBOTO U PEHTT€HOBCKOTO U3ITyUCHHIA
10.6 Texnudeckune yCTpOHCTBa: UCTIOIB30BAHUE AIIEKTPOMArHUTHBIX BOJIH IS COTOBOM CBSI3U
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CBETOBbBIE ABJIEHUA

111 JIyueBas monens cBera. MicTouHMKY CBETa
11.2 [IpsimonuHelHOE pacpoCTpaHEHHE CBETA
11.3 Otpaxenue cera. [1nockoe 3epkano. 3aKkoH OTpaKEHHS CBETA
11.4 [Ipenomnenue cBeta. 3akoH mpesioMieHus cBeta. [1o1HOEe BHYTpeHHEE OTpaKEHHE CBETa
11.5 JInnza. Xox nyden B JIMH3E
11.6 Onrtuueckas cucrema ¢GoToarnmapara, MUKPOCKOTIA U TEJIECKOTa
11.7 I'ma3 xak ontuyeckas cucteMa. bau3opykocTh U 1aTbHO30PKOCTh
118 Paznoxenne 6enoro ceera B cnektp. OnbiTel HetoToHA. ClioXKEeHHE CIEKTPAIbHBIX 1IBETOB.
' Hucnepcus ceera
[IpakTrueckue pabOTHI:
###Par###ccnenoBanre 3aBUCUMOCTH YTJIa OTPKEHHsI CBETOBOTO JIyda OT YyIJIa MMaJICHHUS.
#H##Par###113yuenre xapakTepUCTHK N300pakeHUsI TIPEIMETa B TNIOCKOM 3epKalie.
###Par###llccnenoBanue 3aBUCUMOCTH yrja TPEJIOMJICHHS CBETOBOTO Jiyda OT yria
119 NaJICHUs Ha TPaHUIE «BO3IYX — CTEKIIO».
' ###Par### lonmyuenne n300pakeHUH C MOMOIIIBIO COOMpAIOIIEH JTUH3HI.
#i#Par###Onpenenenre GOKyCHOTO PaCCTOSIHUAS U ONITUYECKOM CUITBI COOMPAFOIICH JTNH3HI.
#AHPar###OnbIThl IO Pa3I0KEHUIO OEJIOr0 CBETa B CIEKTP.
HHH#Par###OnbIThl 10 BOCIIPUATHUIO [IBETA MIPEIMETOB IPU UX HAOIIOACHUU Yepe3 I[BETOBBIC
(bUIBTPHI
11.10 Oduznyeckue siBiIeHUs B mpupone: 3arMmeHuss ComHua u JIyHbI, 1BeTa Tel, ONTUYECKUE
. saBieHus B atMocepe (1BeT HeOa, pedpakius, paayra, MUPax)
11.11 TexHuueckue ycTpoicTBa: 0UKH, NEPUCKOT, (hoToanmnapar, ONTHUYECKHUE CBETOBOIbI
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KBAHTOBLGIE SABJIEHUA

12.1 OmnsiTel Pezepdopna u muranerapHast Mosenb atomMa. Mozens aroma bopa

12.2 Hcenyckanue u nornoueHne ceera aromom. KpanTtsl. JInHe4aTsie CIEKTPEI

12.3 PamnoakTuBHOCT. Anb(a, OeTa- U raMMa-u3TyIeHHUS

12.4 Crtpoenue atomHoro siipa. HykiionHnast Mojieab aToMHOTO sijipa. M30Tomsl

12.5 PagnoaktuBHbIe ipeBpainenus. [lepuoa nosmypacnaga aTOMHBIX €D

12.6 SAnepHble peakiyu. 3aKOHbI COXpPaHEHUs 3apsAJ0BOIO U MAaCCOBOTO YHCET

12.7 DHeprus cBsI3U aTOMHBIX siiep. CBsA3b MacChl U SHEPTUU

12.8 Peaxmuu cuntesa u nenenus saep. Mcrounmku sneprun ColiHIa U 3BE3]T

12.9 SnepHas sHepretuka. JleiicTBHE paAMOAKTUBHBIX U3JIyYEHUN Ha )KUBBIE OPTaHU3MBbI
[IpakTrueckue pabOTHI:
Habmtoienne CriomHbIX U IMHEWYAThIX CIEKTPOB U3JIy4EHUSI.

12.10 HccnenoBaHue TPEKOB: HM3MEPEHHUE OHHEPTUM YACTHIBI IO TOPMO3HOMY IIyTH (110
dboTorpadusam).
W3mepenue paauoakTUBHOTO (oHA
duznyecKkue SBJICHUS B IPUPOJIE: €CTECTBEHHBIN paMOaKTUBHBIN (POH, KOCMUYECKHE JIy4H,

12.11 pPaZAMOaKTUBHOE U3JIydYeHUE MIPUPOJAHBIX MUHEPAJIOB, IEHCTBUE PAAHMOAKTUBHBIX U3Ty4eHUN
Ha OPTaHU3M YeJIOBeKa

12.12 TexHuyeckne yCTpOHCTBA: CIIEKTPOCKOI, MHIUBUyalIbHBIN 103UMETp, Kamepa Buibcona




MPOBEPAEMBIE HA OI'3 IO ®U3UKE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUSI OCHOBHOM
OBPA3OBATEJILHON MPOT'PAMMBI OCHOBHOI'O OBIIIET'O OBPA3OBAHUA

Kon
NpoBepPsieMOro
TpeOoBaHUS

IIpoBepsiemble TPeOOBaHHUsI K NMPEAMETHBIM pe3yJibTaTaM 06a30BOTr0 YPOBHSI 0CBOEHHS OCHOBHOI
o0pa3oBaTeIbHOI MPOrPaMMbl OCHOBHOTO 00111ero o6pa3oBanus Ha ocHoBe PI'OC

[lonumanue poau ¢GU3MKKM B HAy4HOM KapTUHE MHpA; CHOPMHUPOBAHHOCTH Oa30BbIX MPEICTABICHUN O
3aKOHOMEPHOM CBSI3M M [O3HABA€MOCTHU SBJICHHM MpPHUPOABI, O POJIM OKCIEpUMEHTa B (QHU3UKE, O
cUCTeMOOOpa3yromie posin (pU3MKU B Pa3BUTUM E€CTECTBEHHBIX HAyK, TEXHUKH M TEXHOJIOTHH, 00 3BOIOIUH
¢bu3nyecKux 3HaHUM M MX POJIU B LEIOCTHOW E€CTECTBEHHOHAyYHOM KapTWHE MHUpa, O BKJIAJ€ POCCUMCKUX H
3apyO0exKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, OOBSICHEHNE MTPOLIECCOB OKPYXKAIOLIET0 MUPA, Pa3BUTHE TEXHUKU

U TEXHOJIOTUU

3HaHUS O BUJAX MaTepuu (BEIIECTBO W TIOJIE), O IBIKCHHHM KaK CIOCOOE CYIIECTBOBAHMS MaTepHHU, 00 aTOMHO-
MOJICKYJISIPHOM TEOpHH CTPOCHUS BellecTBa, O (PU3MUYECKOW CYIIHOCTH SIBJICHHH TPUPOABI (MEXaHHUYECKHX,
TETUTOBBIX, DJIEKTPOMArHUTHBIX U KBAaHTOBBIX); YMEHHE Pa3IndaTh SBJICHHS 10 OMUCAHUIO UX XapaKTEPHBIX CBONCTB
U Ha OCHOBE OIIBITOB, JIEMOHCTPUPYIOIIMX JaHHOE (H3UYECKOE SIBICHUE, YMCHHE DPACIO3HaBaTh IMPOSBIICHUE

W3YYEHHBIX (DU3MUECKUX SIBJICHHUM B OKPYKAIOIIEM MHPE, BBIIEISAS UX CYILIECTBEHHbIE CBOMCTBA (MIPU3HAKHU)

BJ'IaI[eHI/Ie OCHOBaMHM IMOHATHIHHOTO alapara 1 CUMBOJIMYCCKOI'O A3bIKa (bI/ISI/IKI/I H HUCII0JIb30BaHUC UX IJId pEHICHUSA
y‘le6HLIX 3aa4; YMCHHUC XapaKTCPU30BaATb CBOMCTBA TCII, (1)I/I3I/I‘ICCKI/IC SABJICHUA W HNPOLCCChI, HCIIOJIb3YA

@YHﬂaMeHTaﬂbHHC N OMITUPHUICCKUEC 3aKOHDbI

YMeHue onuchIiBaTh HN3YUYCHHBLIC CBOMCTBA TeN U (bHSH‘ICCKHC SIBJICHUS, UCIIOJIb3Y:1 (1)I/ISI/I‘IGCKI/I6 BCIINYHNHBI

Bnagenue ocHOBaMHM METOJOB HAyYHOTO TMO3HAHUS C YYETOM COONIOJCHHS MpaBWJ 0E30MacHOTO TpyJa:
HaOmoIeHNe PU3NIECKUX SIBICHUN:
YMEHHE CaMOCTOSITENIbHO COOMpPaTh OJKCIEPUMEHTANBHYI0 YCTaHOBKY W3 JAaHHOTO Habopa 000pyHOBaHHUS IO

HHCTPYKIUHU, OITUCBIBATDH X0/ OIIbITA U 3alIUCBIBATDL €TI0 PC3YJIbTAThI, Q)OpMYHI/IpOBaTL BBIBObI;




MPOBEJICHUE MPSAMBIX W KOCBEHHBIX H3MEpPEHUH (M3MUECKUX BEIWYMH: YMCHHE IUIAHUPOBATh HW3MEpEHUS,
CaMOCTOSITEIIBHO COOMPATh AKCIEPUMEHTAIBHYIO YCTAHOBKY 1O HWHCTPYKIIMH, BBIYUCIATH 3HAUCHUC BEIMYUHBI U
AHAJIM3UPOBATH MMOJYYCHHBIE PE3YJIBTAThI C YYETOM 3aJJaHHOW MMOTPEIIHOCTH PE3YJIbTATOB U3MEPEHHIA;

MPOBEACHUE HECJIOKHBIX IKCIEPUMEHTAIBHBIX HMCCIIEIOBAHUM; CAMOCTOATEIHLHO COOMpaTh IKCIEPUMEHTAIBHYIO
YCTaHOBKY W TPOBOJUTH HCCIEAOBAHME MO0 WHCTPYKIMH, MPEACTABISATH MOJyYEHHBIC 3aBUCUMOCTH (DPH3UYECKHX

BCJINYHH B BU]JIC Ta6J'II/III n Fpa(l)I/IKOB, YUYUTBIBATH MOTPEITHOCTH, ACJIaTh BBIBOAKLI 110 PE3yjIbTaTaM HCCICO0 BaHUA

[Tonumanue xapakTepHbIX CBOMCTB (PU3NUECKUX MOJIeNel (MaTepuaabHasi ToUKa, a0COJIIOTHO TBEPJOE TENO, MOJEIN
CTpOEHUS Ta30B, JKUJIKOCTEW M TBEPIBIX TeJl, MJIaHETapHas MOJIeNb aToMa, HyKJIOHHAsi MOJielb aTOMHOTO $i7pa) U

YMEHHE MPUMEHSATh X AJIs1 00BbsICHEHUS GU3NYECKUX MTPOLIECCOB

VYMmeHne oO0BICHITH (1)I/IBI/I'-ICCKI/IG IMPOUECChl U CBOMCTBA TCJI, B TOM YHCJIC U B KOHTCEKCTC CI/ITyaIII/Iﬁ IMPAKTHUKO -
OPUCHTHPOBAHHOI'O XapaKTEpa, B YACTHOCTHU, BBIABJIATE IMMPUIYMHHO-CICACTBCHHBIC CBA3U U CTPOUTH 00BsICHEHHE C

OTIOpO¥ Ha U3y4YEHHbIE CBOICTBA (PU3UUECKUX SBICHUI, (PU3NUeCcKHUe 3aKOHbI, 3aKOHOMEPHOCTH U MOJEITN

YMeHue pemarb pacu€THbie 3a7aun (Ha 6aze 2 — 3 ypaBHEHHUM), MCTOJB3Ys 3aKOHBI U (HOPMYIIBI, CBS3BIBAIOIINE
(¢u3nvecKkue BEIMYMHBI, B YaCTHOCTH, 3alMCHIBATh KPATKOE YCIOBUE 3aJa4M, BBISBISITH HEJAOCTAIOUINE AHHBIC,
BBIOMPATh 3aKOHBI M (OPMYIIBI, HEOOXOIUMBIC Uil €€ PElIeHHs, HCIIOJIb30BaTh CIIPABOYHbBIC JaHHBIC, TPOBOIUTH
pacu€Thl W OILICHWUBATh PEATUCTHYHOCThH IOJYYCHHOTO 3HAYCHHS (PU3MUECKOW BEIMYWHBI; YMEHHUE OIPEIEISATh

pa3MepHOCTh (PU3UYECKOI BEIMYMHBI, TOTYYEHHON IIPU PEeIIeHUH 3a1a4u

YMeHue xapakTepu3oBaTh MPUHIMIIBI JEHCTBUS TEXHUYECKUX YCTPOWCTB, B TOM 4YHCIEe OBITOBBIX MPHOOPOB, U
MIPOMBIIIIJIEHHBIX TEXHOJOTMYECKUX MPOIECCOB MO UX OMHMCAHUIO, MCIIONb3Yys 3HAHUS O CBOMCTBAaxX (hM3HMUECKUX

SIBJICHUMN U HCO6XOI[I/IMBIC (1)I/I3I/I‘16CKI/IG 3aKOHOMCPHOCTH

10

YMeHue UCNOoIb30BaTh 3HAaHUS O (PU3MUECKUX SIBICHUSAX B MOBCEIHEBHON KU3HU JUIsl obecrieueHust 6e301MacHOCTH
pu oOpalleHun ¢ OBITOBBIMH MPUOOpPAMH M TEXHUYECKMMHU YCTPONCTBAMHU, COXPAHEHUS 3/10pPOBbS U COOIOICHUS
HOPM 3KOJIOTMYECKOTO MOBEJCHUS B OKPYKAlOIIeH cpejie; MOHMMaHue HEOOXOIMMOCTH MTPUMEHEHUS JTOCTHKEHUN

(I)I/ISI/IKI/I U TEXHOJIOTHH JIJIsI patuOHAJIIBHOTO ITPUPOAOIIOJIBE30BAHUS
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OmnbIT moOMCKa, MpeoOpa3oBaHusl U TMPENCTaBlIeHUS MHPOpMANUU (PU3MYECKOTO COACP)KAaHUS C HCIOJIb30BaHUEM
MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUN; YMEHUE OLIEHUBATh JIOCTOBEPHOCThH MOJYYEHHOW WMH(pOpManuu
Ha OCHOBE MMEIOLIUXCA 3HAHUN M JONOJHUTEIbHBIX HCTOYHUKOB; YMEHHE HCIOJIb30BaTh IIPU BBIIIOJHEHUU
y4eOHBIX 3aJaHUH HAYYIHO-TIOMYJISIPHYIO JIUTEPATYPy (PU3HUECKOTO CONIEpKaHUS, CIIPABOYHBIE MaTEPHAIIbI, PECYPCHI
cetu MHTepHeT; BiajeHue 0a30BBIMU HaBBIKAMH NpeoOpa30BaHWs WHPOPMALUU U3 OJHOW 3HAKOBOW CHCTEMBI B
JpYryl0; yMEHHE CO3/aBaTb COOCTBEHHbIE NHCbMEHHbIE U YCTHBIE COOOLIEHHS Ha OCHOBE HWHGpOpMaLUU U3

HECKOJBbKHUX NCTOYHHUKOB




HEPEYEHD 2JIEMEHTOB COAEPXKXAHUSA, IPOBEPAEMBbBIX HA OI'D 110 ®PU3UKE

Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS
1 MEXAHMYECKUE SABJIEHUA
1.1 Mexanudeckoe aBuxeHue. MarepuanbHas Touka. Cucrema otcuéra. OTHOCUTEILHOCTD JBUKEHUS
1 PaBHOMEpHOE 1 HepaBHOMEpHOE JBHXkeHHE. CpeHss CKOpocTh. DopMyria /Ui BEIYUCICHHUS CPEeIHEH CKOpoCTH: V = S/t
PaBHOMEpHOE TPSAMONMHENHOE JBIKEHHE. 3aBUCHMOCTh KOOpPJMHATHI Teja OT BPEMEHH B CiIydyae pPaBHOMEPHOTO
MPSMOJTMHEHHOTO JIBYKCHHUS:
1.3 —
x(7)=x, +ut
I'paduikn 3aBHCHMOCTH OT BPEMEHH JJII MPOSKIIMH CKOPOCTH, MPOESKIIUH TMEPEMEIICHUs], TTyTH, KOOPJAUHATHI MMPU PAaBHOMEPHOM
NPAMOJIMHEHHOM JIBU>KECHUU
3aBUCUMOCTb KOOPJIMHATHI T€JIa OT BPEMEHH B CIIy4ae paBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO IBUKEHUS:
2
Sl =vg, *f+ay* =
N
@opMyJibl ISl IPOSKIUU MEPEMENIECHUs], TPOCKIIMU CKOPOCTH U MPOEKIIMU YCKOPEHUSI TP PABHOYCKOPEHHOM MPAMOJUHEITHOM
JIBHKEHUH:
2
1.4 5. (D =v,, -r+a]_-?.

U.\'('f) =Up, T4, L,

a.(f)=canst,

3 3

2 1_4
Uiy Vi Sy

Fpa(bHKH 3aBUCUMOCTHU OT BPECMCHU JIA ITPOCKIUU YCKOPCHUSA, IPOCKIHNH CKOPOCTH, IMPOCKIUU IIEPEMCIICHUA, KOOPAUHATHI IIPpU

PaBHOYCKOPCHHOM HpﬂMOJ’IHHCﬁHOM JABMXKXCHUHN




1.5

CBobGoanoe manenue. GopMyIbl, ONMUCHIBAIONIME CBOOOJHOE MAjJCeHUE TElla MO BEPTUKAIHM (JIBM)KEHHE Tella BHU3 WM BBEpX
OTHOCHTEIIFHO TIOBEPXHOCTH 3eMiM). I'paduku 3aBUCHMOCTH OT BPEMEHH JJIsi MPOCKIMH YCKOPEHHsI, MPOEKIHUU CKOPOCTU U

KOOPAWHATHI ITPpH CBO6OIIHOM MnaacH1uu Teja 1o BEPTHUKAIN

1.6

CxopocTh paBHOMEPHOTO JIBIKEHUSI TeJla TI0 OKpykHOCTH. HanpaBienue ckopocTu.

dopmyina Juisl BBIYUCIEHUS CKOPOCTH YEpe3 painyc OKPYKHOCTU U IIEpUO] OOpallleHus:

2MR
L=
T

entpocTpemuTtenbHoe yckopenue. HampapiieHne ieHTpoCTpEMUTENBEHOTO yekopeHust. opmyria /it BBIYUCIECHUS! YCKOPEHUS:

2
b
R

®dopmyrna, CBSI3bIBaIOIIAs IEPUO]] M YACTOTY OOpaIlleHUs:

1.7

Macca. IInoTHOCTE BCIICCTBA. (DOpMYJ'Ia JJIs1 BBIYUCIICHHUA ITJIOTHOCTH:

_om
V

1.8

Cuma — BCKTOpHAaA (1)1/131/1%01(21}1 BenmunHa. CloKeHue Cuil

1.9

SIBnenue nnepuuu. Ilepseiii 3akoH HeroTOHA

1.10

Bropoit 3akoH HeroToHa:

F=m-da




CoHarnpaBJIeHHOCTh BEKTOPA YCKOPEHUS Tella M BEKTOPA CUIIBI, NEHCTBYIOIIEH Ha TN

Bzaumopeinicteue Ten. Tpernii 3akoH HeroToHa:

Fr=-Fis

1.11
TpeHHe IMOKOSA U TPECHUEC CKOJILKCHUS. dbopMyna AJI BBIYUCIICHUA MOAYJI CHJIbI TPECHUS CKOJIBKCHUS:
F_=u-N
1.12 R
Hedbopmanus Tena. Yupyrue u Heynpyrue neopmanun. 3akoH yrnpyroi aedopmarun (3akoH ['yka):
F=k-Al
1.13
BcemupHoe TsaroTeHne. 3aK0OH BCEMUPHOTO TSATOTCHUS:
My -1y
F=G-—L12
1.14 R
Cuna Tspkectd. Y ckopeHHe CBOOOIHOTO TaICHHS.
dopmyna JuTsi BBIYUCICHUS CHIIBI TSHDKECTH BOIM3H oBepxHocTH 3emun: F = mg.
JlBmwkenue rianet Bokpyr Cosnia. [lepBas kocMudeckas ckopoctb. HeBecOMOCTh M Tieperpy3ku
Nmnynbe Tena — BekTopHas pusnueckasi BeITMUMHA.
1.15 pP=mi
Nmmynsc cuctemsl Ten. M3aMenenue ummynbea. IMITynsc CHITbI
1.16 3aKOH COXpaHEHHSI UMITYJIbCa 7Sl 3aMKHYTOW CHUCTEMBI Te:




D=mU, +1m, U, =const

PeakTuBHOE NBMKEHUE

Mexannueckas padota. @opmyrna Ayl BBIYUCICHUS Pa0OThI CHIIBL:

A=Fsoosc

Mexannyeckass MOI{HOCTb:
1.17

n=2
r

Kunernueckas u MOTCHIUAJIbHAA SHCPIUs. d)opMyna JJIs1 BBIYUCIICHUA KHHETHYECKOM OHECPruu:

J'HUE
S

Teopema o kuHeTH4YecKoi sHeprun. DopMyiia s BEIYUCICHUS MOTEHIMAIBHON SHEPTUH Tea, MOIHITOTO

1.18 .
Hag 3eMiéit:

E,=mgh

MexaHnuueckas QHCPI'UA:

E=E,+E,

1.19 " .
3aKkoH COXpaHCHUA MCXAHUYCCKOH DHCPIUH. d)opMyna UL 3aKOHA COXpaHCHUA MCXAaHNYCCKOU DHCPTHUU B OTCYTCTBUC CUJT

Tpenus: E = const.

HpeBpameHHe MEXaHHYeCKOH SHCPIruu Mpu HAJIMYUH CUJIbI TPCHUL.




1.20

ITpocThie MEXaHU3MBI. «30JI0TOC MTPABUIIO» MEXaHUKH.
Peruar. Moment cwer: M - FI.

VYcnoBue paBHOBECHS pblUara:
M +M, +..=0
[ToasuxHbIi 1 HeMOABIWKHBIN O6510ku. KITJ[ mpocThix MexaHU3MOB,

n= Anonesaas
Aﬁrpaqema "

1.21

[laBiienue TBEpIOTO TeEA.
®opmyna sl BBIYUCICHUS JAaBJICHUS TBEPIOTO TeNa:

_F

JlaBnenue raza. AtMocdepHoe TaBiacHUE.

I'uapocTaTuyeckoe naBlieHUE BHYTPH JKHIKOCTH.

CDOpMy.]'Ia JJIA BBIYUCIICHUA JaBJICHUA BHYTPH ) KUIAKOCTH:

p=pgh+p_,

1.22

3akoH [lackans. ['mapaBaudeckuii npecc

1.23

3aKoH ApXI/IMeI[a. @opMyna I OIIPCACIICHUSA BBITAJIKHBAIOIICH CHJIBI, ﬂeﬁCTBYIOIHeﬁ Ha TCIIO, l'IOl"p}I)KéHHOC B XXHIKOCTH NN

ras:
Fap =pgV

Ycnopue mapanud Tena. [lnaBanue CYAOB U BO3QYyXOIIJIABAHUC

1.24

MexaHn4ecKre KOJIcOaHusl. AMHJ’II/ITYIla, Inepruoa n 94aCtoTa KOJICOAHHH. <1>0pMyJ1a, CBA3BIBAIOIAA YaCTOTY U ICPUO] KOJICOaHMIA:




voL
T

1.25

Maremaruueckuil U IpyKUHHBIN MasTHUKH. [IpeBpaliienue 3Hepruu npu KojedareaIbHOM JIBUKEHUU

1.26

3aryxatomue kosebanus. Beinyxnenusie konebanus. Pesonanc

1.27

MexaHn4eCcKre BOJIHEI. HpOIIOJII)HI)IG U MOINCPCUHBbIC BOJIHBI. I[JH/IHa BOJIHBI U CKOPOCTb PACTIPOCTPAHCHUS BOJIHBI:

L=v-T

1.28

3Byk. ['poMKOCTB ¥ BbIcOTa 3BYKa. OTpakeHue 3ByKOBOM BOJIHBI Ha IpaHuLe ABYX cpel. MHPpa3ByK U ynbTpa3ByK

1.29

Ipakmuueckue pabomoi

N3mepenue cpenHeil TUIOTHOCTH BEIECTBA; apXUMEAOBOM CHIIBI; KECTKOCTU MPYXKHUHBI, KO UIIMEHTa TPEHUSI CKOJIbKEHUS;
paboThl CUIIBI TPEHMSI, CUJIBI YIIPYTOCTH; CPEAHEN CKOPOCTH JIBMXKEHUS OpycKa 10 HaKJIOHHOM MJIIOCKOCTH; YCKOPEeHHUs Opycka MpHu
JBYDKEHUM IO HAKJIOHHOMW IUIOCKOCTHM; YacTOThl M MEpHOAa KoJeOaHUl MaTeMaTH4eCKOro MasTHUKA; 4acTOTHl W IEpHoja
Kosie0aHUH MPYKUHHOI'O MasTHUKA; MOMEHTA CHJIbI, IEHCTBYIOILErO Ha pblyar; paboThl CHJIbI YIIPYTOCTH MpHU MOABEME Ipy3a C
MIOMOIIIBIO HEMOABMXKHOTO 0J10Ka; pabOTHI CUJIBI YIPYTOCTH IPHU MOABEME I'py3a ¢ HOMOIIBIO MOIBMKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXUMEAOBOM CHIbl OT 00bEMa NOTrPYKEHHOM YacTHM Teda M OT IUIOTHOCTH IKHMJIKOCTH;
HE3aBUCUMOCTH BBITAJIKUBAIOIIECH CHIIBI OT MacChl T€Na; CHJIbl TPEHUS CKOJIbKEHUSI OT CHJIbl HOPMAJIbHOIO JABICHUS U OT poja
MIOBEPXHOCTH; CHJIbl YIPYIOCTH, BO3HUKAIOIIEH B MPYXHHE, OT CTENEHU JIedopMallMy NPYXKHUHbI; YCKOpPEeHUs Opycka OT yria
HaKJIOHA HAIpaBJIAIOIIEeH; Iepruoia (YacTOThI) KoleOaHU HUTSIHOTO MAasTHUKA OT JAJMHBI HUTHU; IIeproJia KoJeOaHUM NPY>KUHHOTO
MasiTHUKa OT Macchl rpy3a U *KECTKOCTH MPYKUHBI; UCCIIET0BaHNE HE3aBUCUMOCTH MEpHO0/ia KOJeOaHUI HUTSHOTO MasTHHUKA OT

MacCcChI I'py3a. HpOBepKa YCJIOBUA pABHOBCCHS pblyara

1.30

Qu3zuueckue seHUs 8 NpUpode: TPUMEPBI IBIKEHUS C PA3IUYHBIMUA CKOPOCTSMU B KUBOM M HEKHUBOU MPHUPOJIE, JEHCTBUE CUTIBI
TpPeHUs] B TMPUPOJE M TEXHHKE, MPUINBBI U OTIUBHI, NBIKEHHE MIaHeT CONHEYHON CHCTEMbI, PEaKTUBHOE JIBUXKEHUE >KUBBIX
OpPraHW3MOB, phIUYaru B TEJE YeJIOBEKa, BIMSHHE aTMOC(EPHOTO AaBICHUS Ha KUBOM OpPraHu3M, IUIaBaHHE PBIO, BOCTIPUSTHE

3BYKOB JKUBOTHBIMH, 3EMJICTPSACCHUC, celicMHUYEeCKue BOJIHBI, HYHAMH, 3XO




Texnuueckue yCMpOﬁCWl@(Z.‘ CIIMAOMCTP, AATYMKU ITOJIOKCHUSA, PACCTOAHUA U YCKOPCHUA, TUHAMOMCTpP, INOJUIMITHUKH, PAKCTHI,

phIuar, MOJABVKHBIM M HETOJBYDKHBIA OJOKH, HAKIOHHAS IUIOCKOCTh, MPOCTHIE MEXaHHU3Mbl B OBITY, COOOIIAIOIIMECS COCY/BI,
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YCTPOHCTBO BOJOTPOBOA, TUAPABIMUYECKHI MPECC, MAHOMETP, OapoOMeTp, BHICOTOMEP, MOPIIHEBOH HACOC, apeoOMETp, IXOJIOT,
WCII0JIb30BaHUE YIbTPa3ByKa B OBITY M TCXHHUKE
2 TEITJIOBBIE SABJIEHU A
”1 OCHOBHBIE TTOJIOKCHHSI MOJICKYJIIPHO-KMHETHUECKON TEOPUHU CTPOSHUS BemecTBa. Mojienn TBEPIOTO, JKHUIKOTO U ra3000pa3HOro
cocTostHUMM BemiecTBa. Kpuctamnuueckue u amopgHbIe Tena
2.2 JIBmkenue gacTuil BeriecTBa. CBsA3b CKOPOCTH JIBIDKEHUS YaCTHI] C TeMIteparypoii. bpoyHoBckoe nBuxkeHue, T y3us
2.3 CMaumnBaHue U KalnWUISIPHbIE SIBICHUS
24 TerutoBoe paciMpeHue U CxKaTHe
2.5 TennoBoe paBHOBecHE
2.6 Bayrpennsis sueprus. Pabora u teronepenava Kak crmocoObl N3MEHEHUSI BHYTPEHHEH SHEPT U
2.7 Bunel Tensonepenayn: TeMIONPOBOJHOCTh, KOHBEKIUS, U3IyUYEeHUE
HarpeBanue un oxnaxaenue teia. KoanyecTBo TemIOThl. Y AeibHas TEII0EMKOCTD:
2.8 —em(t,—t;)
Q=cml|t,—1
3aKOH COXpaHEHUs SHEPTUU B TEILIOBBIX MpoIleccax. YpaBHEHUE TEIIOBOrO OaaHca:
2.9 Ql —|—Q2 -|—___:0
Hcnapenue u koHaeHcanus. V3MeHeHHe BHYTpEHHEW SHEPrUU B MpOLECCe HCHapeHus U KOoHAeHcaluu. KumneHue >KUIKOCTH.
2.10 VY nenvHas TeroTa napoodpazoBanus: L = Q/m
2.11 Bnaxxnocts Bo3iyxa




IInaBnenue u Kpucraumsauusd. VM3MeHeHWe BHYTpPEHHEW SHEPrUM IpPU IUIABICHUU M KPUCTAUIM3ALUU. Y AEIbHAs TEIUIOTa

IUIABIICHUS:
2.12 ) 0
m
213 BHyTpeHHsIs SHEprusl CropaHusi TOIUIMBA. Y IelbHAas TeIJIOTa Cropanus Tomiuea: g = Q/m
2.14 [Ipunnune! padote! TemnoBbix aurateneii. KI1J[ rermoBoro apuraresns
Ipakmuueckue pabomoi
N3mepenue ynenbHON TEIIOEMKOCTH METAJNIMYECKOrO LMJIMHJPA; KOJUYECTBA TEIUIOTHI, IMOJYYEHHOTO BOJON KOMHATHOM
518 TeMIneparypbl (GUKCUPOBAHHONH MaccChl, B KOTOPYIO OIMYIIEH HArpeThlil MIJIMHAP; KOJIMYECTBA TEIUIOTHI, OTJAHHOTO HAarpeThiM
' LWIMHAPOM, HOCJIE OIYCKaHUS €ro B BOJYy KOMHATHOH TeMIepaTypbl; OTHOCUTEIbHON BIAKHOCTH BO31yXa; YAEIbHON TEMJIOTHI
IUIaBleHUs JbjAa. MccnenoBaHue W3MEHEHHUs TeMIepaTypbl BOJbl IPU Pa3IMYHBIX YCIOBMSX; SIBICHUS TEMJIOOOMEHa IpH
CMEILIMBAaHUU XOJIOAHOM 1 Tropsyeil BO/bI; poliecca UCIAPEHUS
216 Qusuueckue s61eHUs 6 Npupode: TIOBEPXHOCTHOE HATSIKEHHWE U KalWUISIPHBIE SIBIICHHMSI B NPUPOJE, KPUCTAUIBI B NPHUPOJE,
' nznydyenue CoiHIla, 3aMep3aHue BOJOEMOB, MOPCKHE Opu3bl; 00pa3oBaHue pOChl, TyMaHa, UHEsl, CHera
217 Texnuueckue ycmpouicmea: KaluuIApbl, IPUMEpPbI UCIIOIb30BaHUS KPUCTAIIOB, )KUAKOCTHBIA TEPMOMETP, TaTUUK TEMIEpaTyphl,
' TEPMOC, CUCTEMA OTOIUICHUS IOMOB, TUTPOMETPBI, IICUXPOMETP, NapoBasi TypOHHa, IBUraTelb BHYTPEHHETO CrOpaHHUsI
3 OJIEKTPOMATI'HUTHBIE SBJIEHUSA
3.1 Onexrpuszanus Teil. J[Ba BUIa JIEKTPUUECKUX 3apsiioB
3.2 B3aumonelicTBue 3apspkeHHBIX Tell. 3akoH Kynona
3.3 3aKOH COXpaHEHMs JIEKTPUUYECKOTO 3apsiia
3.4 Onexrpuueckoe mose. Hanpsok€HHOCTh aneKTpuyeckoro rmnoiis. IIpuHIMI Ccyneprno3uiuM  3JIEKTpUUYECKUX TmoJiel (Ha




KaueCTBEHHOM YPOBHE)
3.5 Hocutenu snextpuueckux 3apsioB. JlelicTBrE 2IEKTPUUECKOT0 NOJIs Ha 3JIEKTpUUecKue 3apsabl. [IpoBOIHUKY U TUAIIEKTPUKU
[TocTosHHBIM nekTpuyeckuil Tok. JleiicTBus anexTpuyeckoro Toka. Cuna toka. Hanpsoxenue.
I =qg/t,U=A/q
3.6
DNEeKTPUUYECKOE COMTPOTUBIICHHE. Y AETBHOE IJIEKTPUUECKOE COIIPOTUBIICHHUE:
3.7 R =pl/S
38 3akon Oma juis1 yuactka snekrpuueckoi enu: | = U/R
[TocnenoBarenbHOE COETMHEHUE POBOJHUKOB:
I,=1: U=U,+U,: R=R +R,
3.9 [TapamnenpHO€ COEIMHEHNE TPOBOAHUKOB PABHOTO COIPOTHUBIICHUS:
U =Uj; I:II+L:R:§.
- - 2
CMmelianHble COeAMHEHUS! IPOBOJHUKOB
PaboTa u momHOCTB 25ekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akoH Jlxoyns — Jlenua:
3.11 O=I"-R-t




3.12

OmneiT Opcrena. MarHuTHOE 110J1€ IPSIMOTO IPOBOIHMKA ¢ TOKOM. JIMHUM MarHUTHOW MHAYKLUU

3.13 MarsuTHO€ 10JIe TOCTOSIHHOTO MarHuTa. B3anmoieiicTBue NOCTOSSHHBIX MAarHUTOB

3.14 JleficTBHEe MarHUTHOTO I10JI1 Ha IPOBOJHUK C TOKOM

3.15 Oneitel @apanes. fABienue sneKTpoMarHuTHON UHAYKIMH. [IpaBuio Jlenna
Ipakmuyeckue pabomol
N3mepeHne >NeKTpUIecKoT0 COMPOTHUBIICHHS PE3UCTOPA; MOIITHOCTH JIEKTPUIECKOTO TOKA; pabOTHI SJIEKTPUIECKOTO TOKA.
HccnenoBanne 3aBHCHMOCTH CHIIBI TOKA, BO3HHKAIOIIETO B MPOBOJHHUKE (PE3MCTOPHI, JIAMIIOYKA), OT HANPSOHKEHHs Ha KOHIAX

3.16 MIPOBOJIHUKA; 3aBHCUMOCTH COTIPOTHUBJICHHS OT JUIMHBI TPOBOJHHKA, IUIOMIANM €ro TIONEPEYHOTo CEeUeHHs] W YACIbHOTO
COTIPOTHUBIICHUSL.
[TpoBepka mpaBmiIa JUIsl IEKTPUIECKOTO HAIPSDKEHHSI TIPU TTOCIIEA0BATEIFHOM COCTMHEHUN MPOBOIHUKOB; TPaBUiIa JIJIsI CHIIBI
AIIEKTPUYECKOTO TOKA MPH MApaLICIIbHOM COSMHEHUH TPOBOJTHUKOB (PE3UCTOPHI U JIAMIIOYKA)

317 Qu3zuueckue sA61eHUs 8 Npupooe: SIEKTPUUYECKUE ABIIEHUS B aTMocdepe, 3JIEKTPUYECTBO JKUBBIX OPTaHW3MOB, MAarHUTHOE I0JIE

' 3emutn, ipeiid MOFOCOB, POJIb MATHUTHOTO TIOJIS IS )KM3HU Ha 3emile, TTOJISIPHOE CUSTHUE

Texunuueckue ycmpoticmeéa:  DIEKTPOCKOI, aMIEPMETP, BOJBTMETP, pEeoCcTar, CUETYMK DIEKTPUUECKOM  SHepruu,

3.18 ANIEKTPOOCBETUTEIIbHBIE  MPUOOPHI, HAarpeBaTeNbHBIC AJIEKTPONPHOOPHl  (IPUMEPBI), DIICKTPUUECKHE TPEIOXPAHUTEIH,
AJIEKTPOMArHUT, JIEKTPOIBUTATEh IOCTOSIHHOTO TOKA, F€HEpaTOp MOCTOSIHHOTO TOKA

3.19 DnexTpoMarHuTHbIe BOJHBL [1Ikasa 3JeKTpOMarHUTHBIX BOJIH

3.20 JlygeBas monenb ceta. [IpsimosnmHeliHOe pacipocTpaHeHUE CBETa

3.21 3akoH oTpaxeHus cBera. [1nockoe 3epkano

3.22 [Ipenomiienue cBeta. 3aKOH MPEIOMIICHUS CBETA

3.23 Hucnepcus cBera

3.24 JIunza. Xon mydeit B muH3e. PokycHoe pacctosiHue TuH3bL. OnTrdeckas cuia tuassl: D = 1/F

3.25 I'na3 xak ontuyeckas cucrema. OnTHuecKue npuoopsl




Ipakmuyeckue pabomul
###Par###I3mepeHre ONTUYECKON CHIIBI cOOMparomiell JTUH3bI; (OKYCHOTO PAcCTOSHUS COOMpAaromeld JUH3bI (10 CBOMCTBY

paBeHCTBa pa3MepoB MpeAMeTa W M300paKeHHs, KOTAa MPEeAMET PACHoJIOKEH B JBOWHOM (OKYyCe), TMOKa3aTelss MPeTOMICHUS

3.26 CTEKJIA.
###Par### ccnenoBanne CBOKWCTBA HM300pAKEHUSI, TOJYYCHHOTO C TOMOIIBIO COOMpArOIICH JIMH3BI; W3MEHEHHS (POKYCHOTO
paccTOsIHHUS JBYX CII0)KEHHBIX JIMH3; 3aBUCHMOCTH yTJIa MPEIOMIICHUSI CBETOBOTO JIyda OT yrjla MaJeHUs Ha TPaHHIE «BO3IYX —
CTEKJIO»
3.97 Quzuueckue senenus ¢ npupoode: 3atmeHus Connua u JIyHbl, 1BeTa Tel, ONTHYECKUE SIBIIEHUS B aTMocdepe (1BeT HeOa,
' pedpakims, paayra, MUPax)
3.28 Texnuueckue ycmpoticmea: 09KH, IEPUCKOTI, (oTOANapaT, ONTHIECKUE CBETOBOIBI
4 KBAHTOBGIE SIBJIEHU A
4.1 PanmnoaktuBHOCTH. Anb(a-, 6eTa-, raMma-u3nydenus. Peakiun anbda-u 6era-pacnama
4.2 Omnbiter Pesepdopna mo paccesauio anbda-dactuil. [Lranerapras Mmozaens atoma
4.3 CocraB aroMHOTO sipa. M30Tomb!
4.4 [Tepuona momypacnaga aTOMHBIX SAEp
4.5 SnepHble peakiyy. 3aKOHbI COXpPaHEHUs 3apsAI0BOI0 U MAaCCOBOTO YHCET
46 Qu3suueckue s6leHUs 6 npupode: €CTECTBEHHbIH pPaJMOAKTUBHBIA (POH, KOCMHMYECKHE JIy4d, DPaJMOAKTUBHOE MH3IIyueHUE
' MIPUPOIHBIX MUHEPAJIOB, IEHCTBUE PAAMOAKTUBHBIX U3ITYYEHUI Ha OPraHU3M YellOBeKa
4.7 Texuuueckue ycmpoticmea. CIEKTPOCKOI, UHIUBUAYAIbHBIN 103UMETp, kKamepa BuibcoHa, siiepHas sSHepreTuka




YYEBHO-METOANYECKOE OBECIHIEYEHHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHAJIBI JIS1 YUUTEJIA

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBHI U PECYPCbI CETU UHTEPHET butnuorexa [IOK
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