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IHOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢u3uKe Ha YpOBHE OCHOBHOro oOmiero oOpa3oBaHUS COCTaBJICHAa HAa OCHOBE
MOJIOKEHUH M TpeOOBaHMU K pe3yiabTaraM OCBOCHHMS Ha 0a30BOM YpPOBHE OCHOBHOHW 00pa30BaTEelIbHOM
nporpammel, npeactaBieHHbIX B @I'OC OO0, a takxke ¢ yuérom denepalbHOW paboyelt mporpamMmbl
BocnuTanus v Konnenmuu npenogaBanust yaeoHoro npeamera «Ousnkay.

Conepxanue TporpaMMbl 1O (HU3UKE HAMPaBICHO Ha (OPMHUPOBAHHE ECTECTBEHHOHAYYHOU
IPaMOTHOCTH O0YYarOIIMXCsl M OPTaHU3aUI0 N3ydeHHs (PU3MKU Ha JIeSTeIbHOCTHON OCHOBE. B mporpamme
1Mo (U3MKE YYUTHIBAIOTCS BO3MOXHOCTH Y4eOHOro mpeamera B peanu3anuu tpedoBanuii ®I'OC OO0 k
IUTAHUPYEMbIM JIMYHOCTHBIM U METAIlPEIMETHBIM pe3yJibTaTaM O0y4YeHHs], a TaAKKe MEXKIPEIMETHbIE CBSI3U
€CTeCTBEHHOHAYYHBIX y4eOHBIX MPEIMETOB Ha YPOBHE OCHOBHOTO OOIIET0 00pa30BaHMUs.

[Tporpamma no u3mKe yCTaHABIMBAET pacHpeesieHne yIeOHOro MaTepuana 1mo rojaM ooydeHus (1o
KJlaccaMm), IpejiaraeT NPUMEPHYIO MOCIeI0BATENbHOCTh U3yYEHHs] TEM, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTUSA
MIPEIMETHOTO COAECPKAHUS U YUETE BO3PACTHBIX OCOOCHHOCTEH 00yJaroInXCsl.

[Iporpamma mo ¢usuke paspaboTaHa C IETbIO0 OKa3aHUS METOAWYECKOH MOMOINM YYUTETIO B
co3JlaHUH paboUeil MPOrpamMMEbI 10 Y4eOHOMY MTPEIMETY.

duszuka ABISETCS CUCTEMOOOPA3YIOIINM AJIi €CTECTBEHHOHAYYHBIX YU€OHBIX MPEAMETOB, TOCKOJIBKY
(bu3nuecKre 3aKOHBI JISKAT B OCHOBE MPOLIECCOB U SBJIICHUH, U3y4aeMbIX XUMUEH, OMOIOTHEH, acTpoHOMHUEH
u (Qu3nueckoil reorpadueld, BHOCHUT BKJI3J B ECTECTBEHHOHAYYHYIO KAapTHHY MHpPA, MPEAOCTABISET
HanOonee sicHble OOpas3lbpl MPUMEHEHHS HAYYHOTO METOAa IO3HaHUS, TO €CTh CHoco0a MONyYeHHS
JIOCTOBEPHBIX 3HAHUN O MHUDE.

Opna U3 TIaBHBIX 3a7a4 (U3UYECKOTO 00pa3oBaHUsl B CTPYKType oOIIero oOpa3oBaHUs COCTOUT B
(OopMHPOBAHUM €CTECTBEHHOHAYYHOW IPaMOTHOCTH M MHTEpECa K HayKe y 00y4aroIuxcsl.

N3ydenue ¢pu3nku Ha 6a30BOM YpOBHE IpPEIOJaraeT OBJIAJCHHUE CIEIYIOIIMMHU KOMIETEHTHOCTSIMH,
XapaKTEepU3YIOIIUMH €CTECTBEHHOHAYUYHYIO TPaMOTHOCTD!

® HAy4YHO OOBSCHATH SIBJICHUS;

® OIEHUBATh U IOHUMATh OCOOEHHOCTH HAYYHOI'O UCCIIEIOBAHMUS;

® MHTEPNPETUPOBATh JAHHBIE M HCIOJB30BATh HAy4yHBIE JOKAa3aTEJIbCTBA Ul IOJIYYEHHUS
BBIBOJIOB.

Ienn n3ydeHus (U3MKU Ha ypOBHE OCHOBHOrO 00IIero odpazoBaHus ompeneneHsl B Konuenumun
npemnojiaBaHus yueoHoro npeamera «Pusuka» B 00pa3zoBarenbHbIX opranusanusax Poccuiickoit denepanumy,
peaTu3yolMX OCHOBHBIE 00I1Ie00pa3oBaTeNbHbIe IPOrpaMMbl, YTBEpKAEHHOH pemienneM Koierun
MunuctepcTBa npocBenierus: Poccuiickoit @enepanun (mpotokon ot 3 pexadbps 2019 r. Ne [1K48H).

ean n3ydyenus Ppu3nKu:

e TMpUOOpPETeHHE HWHTEpeca W CTpPeMJIEHUS OOYYaloIIMXCS K HAaydHOMY H3YyYEHHUIO MPHUPOJBI,

pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CHOCOOHOCTEH;
® pa3BUTHE NPEJCTABICHUNH O HAYYHOM METOJIe MO3HAHUS U (OPMHUPOBAHUE HCCIEAOBATEIHCKOTO
OTHOIIEHHUS K OKPYXAIOLIUM SIBIICHUSM;

e (opmHupoBaHHE HAyYHOTO MUPOBO33PEHUS KaK pe3ysibTaTa U3ydyeHUs OCHOB CTPOEHUS MaTepuu U
(byHIaMEHTAIbHBIX 3aKOHOB (DH3HUKH;

e (opmupoBaHuE MpeACTaBICHUI O PoOaM (QU3MKK A Pa3BUTHUS APYTUX €CTECTBEHHBIX HayK,
TEXHUKH U TEXHOJIOTHII;

® pa3BUTHE TPEACTABICHUI O BO3MOXKHBIX cepax Oynymeidl mpodeccnoHaTbHON NesSTeTbHOCTH,
CBsI3aHHOM C (PU3MKOH, MOATOTOBKA K JAJIbHEHIIEMY O0yYEHHIO B 3TOM HalpaBJICHUH.

JlocTikeHne STUX IeJied MporpaMmbl MO (PU3MKE HAa ypOBHE OCHOBHOTO OOIIET0 0Opa3oBaHUS
o0ecrieunBaeTcs peleHueM CIeAYoIuX 3a1ay:

e TMpuOOpeTeHHE 3HAHUN O JUCKPETHOM CTPOCHMM BEUIECTBA, O MEXAHUYECKUX, TEIJIOBBIX,

ANEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;



e puOOpPEeTeHHE YMEHUW OIHUCHIBATh U OOBSACHATH (U3MUYECKUE SBJICHHUS C HCIOIH30BAHUEM
MOJYYEHHBIX 3HAHU;
® OCBOCHHE METOJIOB PCIICHHUS MPOCTEHIMX pPACYETHBIX 3a7ad C HUCIOJIb30BaHUEM (HHU3HUECKUX
MojieJieil, TBOPUECKUX U MPAKTUKOOPUEHTHUPOBAHHBIX 3aa4;
e pa3BHUTHE YMEHUH HAOIIOAATH MPUPOIHBIC SBICHUS U BBIMOIHSITH OMBITHI, 1A00OPATOPHBIC PAOOTHI
U DKCIIEPUMEHTAaIbHbIE UCCIEA0BAHUS C UCTIOIb30BaHUEM U3MEPUTEIbHBIX IPHOOPOB;
® OCBOCHHE NMPUEMOB pabOTHI ¢ HHPOPMAIUEH PUNIECKOTO COJCpKAHUS, BKII0Yask HHPOPMAITUIO O
COBPEMEHHBIX JOCTIXKEHUAX (PU3UKH, aHAIU3 U KPUTHYECKOE OlIeHHBaHKE NH(OpMAIUY;
® 3HAKOMCTBO coO cdepamMu NPOPECCHOHATBHON AEATEIbHOCTH, CBSI3aHHBIMH C (U3HKOW, U
COBPEMEHHBIMU T€XHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTUKEHUIX (DU3MUECKOI HAYKH.
Ha usydenue ¢pusuku (60a30BbIi ypOBEHB) HA YPOBHE OCHOBHOTO 001IEro 00pa3oBaHMs OTBOJAUTCS
238 yacoB: B 7 ki1acce — 68 yacoB (2 4yaca B Hezleno), B 8 kiacce — 68 yacoB (2 yaca B HeZelN0), B 9 Kiiacce
— 102 4aca (3 yaca B HEJIEeINIO).

[Ipeiaraemerii B mporpamMme 1o (HU3UMKe NepedeHb JadOpaTOpHBIX pPabOT M ONBITOB HOCHT
PEKOMEHIATENbHBIA XapakTep, YYUTENb JejaeT BhIOOp NMPOBEACHHS JTa0OpaTOPHBIX PadOT M OMBITOB C
y4€TOM HHAMBHUIYaJbHBIX OCOOEHHOCTEH OOydYaroluXxcs, CHUCKAa HSKCIHEPUMEHTAJbHBIX 3a/laHuil,
IIpeJUlaraéMblX B paMKaX OCHOBHOI'O I'OCY/IapCTBEHHOI'0 SK3aMeHa 10 (pu3uke.

COJEP/KAHUE OBYYEHUA

7 KJIACC

Pa3neu 1. ®us3nka u e€ poib B NO3HAHMHN OKPY:KAKOIIEro MUpa.

®usuka — Hayka 0 mpupone. fABneHus npupoabl. OU3HUECKUE SBJICHUSA: MEXaHHUYECKUE, TEIJIOBBIE,
AJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckue BenuuuHbl. M3Mmepenue ¢usznuecknx BenwunH. Ousnyeckue npubopsl. [lorpemHocts
n3MepeHuil. MexyHapoaHasi cucTeMa euHULL.

Kak ¢wusuka u apyrue ecrecTBEHHbIE HAyKH HM3y4alOT MPUPOAY. EcTecTBeHHOHAy4YHBIH METO
MMO3HAHMS: HAOII0ACHHE, TOCTAHOBKA HAYYHOTO BOINPOCA, BBIJIBHIKEHHUE TUIIOTE3, SKCIIEPUMEHT TI0 MPOBEPKE
TUN0TE3, 00BsICHEHNE HA0II01aeMOT0 siBlieHUs. Onrcanue GU3NUEeCKuX sIBICHUI C ITOMOIIBIO MOICIICH.

JHemoncmpayuu.

1. MexaHuueckue, TEIIOBbIC, FJIEKTPUUECKHE, MATHUTHBIE, CBETOBBIE SIBJICHUS.

2. ®wusznueckue MpUOOPHI U MPOIEAYpa MPSIMBIX U3MEPEHUM aHAJIOTOBBIM U ITU(POBBIM MPUOOPOM.

Jlabopamopuvie pabomol u onvimol.

Omnpenenenue 1eHBI JeNeHUs MIKAIb H3MEPUTETHLHOTO MPHOopa.

N3mepeHne paccTosIHUM.

N3mepenue 00bEMa KUAKOCTU U TBEPIOTO TENA.

Omnpenenenne pa3MepoB MajbIX TeJ.

N3mepenne Temmnepatypsl Py MOMOIIN KUAKOCTHOTO TEPMOMETPA M TaTUYMKA TEMIIEPATYPHI.

ok wnNE

[IpoBenenune wuccienoBaHusS MO MPOBEPKE TUIOTE3bI: JAJTBHOCTh MOJIETA IIAPUKA, MMYHIEHHOTO
TOPU30HTANILHO, TEM OOJIbIIIEe, YeM OOJbIe BBICOTA ITYCKa.

Pasnen 2. [lepBoHayaibHbIe CBeeHNS 0 CTPOCHUH BelleCTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJIEKYJbl, MX pa3Mmepbl. ONBIThL, JTOKa3bIBAIOLIUME IUCKPETHOE
CTPOEHHE BEILIECTBA.

JIBrkenue yactull BemiecTBa. CBs3b CKOPOCTH JBHKEHUSI YacTHI[ ¢ Temreparypoi. bpoyHoBckoe
neukenne, nuddy3us. BzanmonelicTBrue 4acTUI] BEIIECTBA: MPUTSHKEHUE U OTTAIKMBAHHE.



ArperaTtHble COCTOSIHUSI BEILIECTBA: CTPOCHHE Ta30B, KUAKOCTEH U TBEPIBIX (KPUCTAJUIMYECKUX) TEJl.
B3aumocBsi3p Mex1y CBOMCTBaMU BELIECTB B PA3HBIX arperaTHhIX COCTOSHUSAX U UX aTOMHOMOJIEKYJISIPHBIM
cTpoeHreM. OCcOOEHHOCTH arperaTHbIX COCTOSIHUI BOJIBI.

Hemoncmpayuu.

1. HabGmronenue 6pOyHOBCKOTO JBHYKEHUS.

2. HaGmonenue nuddys3un.

3. HaOmronenue siBieHM, OOBSICHAIONMXCS MPUTSHKEHUEM WIIM OTTAJIKUBAHUEM YacTHUI] BEIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. Omenka auaMeTpa aToMa METOJIOM PAIO0B (C UCIONb30BaHUEM (oTorpaduii).

2. OmbIThl IO HAOJIIOICHUIO TEIUIOBOTO PACIIMPEHUS Ta30B.

3. OmnbIThl IO OOHAPYKEHUIO ACUCTBUS CUIT MOJIEKYJISIPHOTO MTPUTSKEHUS.

Paznen 3. /IBukeHnne u B3auMoieiicTBe TeJl.

Mexannueckoe JBUKeHHe. PaBHOMepHOe U HepaBHOMepHoe mBikeHHe. Ckopoctb. Cpemnss
CKOpOCTH TIPY HEPABHOMEPHOM JBIDKEHUH. PacuéT myTu u BpeMeHH JBUKEHUSI.

SIBnenune wHepuuu. 3aKOH HHEpUMHU. B3aumonelcTBuME Tel Kak MNpUYMHA HM3MEHEHHS] CKOPOCTH
IBUKEeHMsI Tell. Macca kak Mepa nHepTHOCTH Tena. [lnoTHocTh BemecTBa. CBA3b INIOTHOCTH C KOJIMYECTBOM
MOJIEKYJ B €IMHUILIE 00bEMA BEIIECTBA.

Cuna kak xapakTepucTuka B3aumozecTsus Tesn. Cuiia ynpyroct u 3akoH ['yka. M3mepenue cuibl ¢
MOMOIIBI0 TUHAMOMETpA. SIBieHHe TAroTeHus u cuia TshkecTd. Cuila TSHKECTH Ha JIpYrux IiaHeTax. Bec
tena. HeBecomocth. CnojkeHue CWil, HApaBIEHHBIX MO OAHOW mpsiMod. PaBHoxelcTByromas cun. Cuma
TpeHus. TpeHne CKOIbKEHUS U TPEHUE MOKOosI. TpeHue B IpUpoJie U TEXHUKE.

Jemoncmpayuu.

HabmtoneHne MexaHMYecKoro ABMKEHUS Tela.

W3mepeHune CKOpOCTH MPSIMOJIMHEIHOTO IBUKEHHUS.

Habuntoienue siBjeHUs] HHEPLUH.

Habnronenne u3MeHeHUs! CKOPOCTH MTPH B3aUMOJICHCTBHN TEIl.

CpaBHeHHE Macc MO B3aUMOJICHCTBUIO TEl.

CrnosxeHue cull, HampaBJICHHBIX M0 OJHON MPSIMOH.

ﬂaﬁopamopnbte padomout u onvimol.

1. OmpeneneHue CKOpPOCTH paBHOMEPHOTO JABWXKEHMs (LIapuka B JKUIKOCTH, MOJENIH
AIEKTPUIECKOTO aBTOMOOWIIS U TaK J1ajiee).

ok wnNE

2. OmpeneneHue cpeiHEN CKOPOCTH CKOJIBbXKEHHs OpyCKa WM IIapuKa 10 HAKJIOHHOM IJIOCKOCTH.

Onpenenenne MIOTHOCTU TBEPIOTO TENA.

4. OmpITbl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh pacTsDKEHUs (Iedopmanuu) TPYKHHBI  OT
MIPUIJIOKEHHOMN CHJIBI.

w

5. OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUS CKOJBKEHHS OT BEca Tejla U XapakTepa
CONPUKACAIOIINXCS TOBEPXHOCTEN.

Pasnen 4. /laBieHue TBEPABIX TeJl, AKUAKOCTEH M ra3oB.

Hasnenne. CriocoObl YMEHBIIICHUS W yBETWUCHUsI JaBieHUs. JlaBneHue ra3a. 3aBUCUMOCTh JaBICHHUS
raza or o0wéma, Temrepatypbl. [lepenada maBieHus TBEPABIMH TElIaMH, XUIAKOCTIMU M Ta3aMU. 3aKOH
[Tackans. [THeBMaTHyueckre MalIMHBL. 3aBUCUMOCTD JIABJICHUS JKUJIKOCTH OT TIyOWHBI. [ Mapocrarnueckuit
napanokc. Coobmatomiuecs cocynbl. ['uapaBinueckne MEXaHU3MBI.

Atmocdepa 3emnn u atmMochepHoe naBieHue. [IpHUMHBI CYIIECTBOBAaHMS BO3IYIIHOM 0OO0OJIOYKH
3emmmn. Onwir Toppuuerm. M3Mepenne atMochepHOTO JTaBieHUs. 3aBUCUMOCTh aTMOC(EPHOTO JTaBICHUS
OT BBICOTHI HaJl ypoBHEM Mopst. [IprOops! 1i1st u3MepeHust arMOCQepHOTo 1aBICHUS.

JleficTBUE XKUJIKOCTU WM Ta3a Ha MOrPYXEHHOE B HUX Tello. BulTankuBaromias (apXumenoBa) CHIIA.
3akoH Apxumena. [InaBanue ten. BosayxomnnaBanue.

Hemoncmpayuu.

1. 3aBHCHMOCTb JIaBJICHHU raza OT TEMIIEPATYPHI.



ok wnN

[lepenaya naBneHus KUIKOCTHIO U Fa30M.

Coo0bmarommuecst CoCybl.

I'mppasinueckuii npecc.

[IposiBnenue nericTBUs aTMOC(HEpHOTO TaBICHHUS.

3aBUCHMOCTh BBITAJTKUBAIOIICH CHJIBI OT O0BEMA MOTPYXKEHHOW YacTH TelNa W IUIOTHOCTH
KUIKOCTH.

PaBeHCTBO BBITAIKMBAIOIIEH CUJIbI BECY BHITECHEHHOW KUIKOCTH.

VYcnoBue muiaBaHMs TEN: IUIABAHUE WM IOTPYKEHHUE TEJI B 3aBUCUMOCTH OT COOTHOLUEHHUS
IUIOTHOCTEW TE€JIa U KUJIKOCTH.

Jlabopamopuvie pabomul u onvimol.

1.
2.
3.

HccnenoBanue 3aBUCMMOCTH Beca TeJla B BOJIE OT 00bEMa MOTPYKEHHON B KHUIKOCTh YaCTH Tea.
OnpeneneHre BHITAIKUBAIOIICH CHIIbI, TEUCTBYIOIIECH HA TEJIO, TOIPYKEHHOE B )KUIAKOCTbD.
[IpoBepka HE3aBUCUMOCTH BBITATKUBAIOIICH CUJIbI, ICMCTBYIOIIECH HA TEJIO B )KUAKOCTH, OT MacChl
Tena.

OMBITH, IEMOHCTPUPYIOIINE 3aBUCHUMOCTh BBITAIKUBAIOMICH CHIIBI, JEUCTBYIOIIEH Ha TEIO B
KHUJKOCTH, OT 00BEMA MOTPYKEHHOM B KUIKOCTh YaCTH TEJA U OT IJIOTHOCTHU KHUIAKOCTH.
KonctpynpoBanue apeoMerpa WM  KOHCTPYMPOBAaHHME JIOAKM U ONpeleieHue  eé
Irpy30I0AbEMHOCTH.

Pa3nea 5. PaGora n MoHOCTDH. JHEprus.

Mexanunyeckas padora. MOIIIHOCTb.

IIpocTble MexaHM3MbI: pbluar, OJIOK, HAKJIOHHAas IUIOCKOCTh. IlpaBWwiio paBHOBecus pblyara.
[Ipumenenue npaBuiia paBHOBECHS pbluara K Osoky. «3osnotoe mnpaswio» mexanuku. KIIJ[ mpoctbix
MexaHu3MoB. [IpocTbie MexaHU3MBbI B OBITY U TEXHHKE.

Mexanunueckas sHeprusi. KuHetnueckass W moTeHUuanbHas sHeprus. lIpeBpaiieHne ogHOTO BHIA
MEXaHUYECKOM PHEPTUHU B APYroi. 3aKOH COXPAaHEHHUs SHEPTUU B MEXaHUKE.
Jemoncmpayuu.

1.

[IpuMepsl POCTBIX MEXAHU3MOB.

Jlabopamopuvie pabomsl u onvimel.

1.

2.
3.
4.
8 KUVIA

Omnpenenenue pabOTHl CUJIBI TPEHUS NMPU PAaBHOMEPHOM JABIMKEHHHM Tejla 1O TOPU30HTAIBHOMN
MTOBEPXHOCTH.

HccnenoBanue ycinoBuii paBHOBECHS pblyara.

N3mepenne KII/] HakIOHHOM MIIOCKOCTH.

N3ydeHnne 3akoHa COXpaHEHUsI MEXaHUUECKOI SHEPTUH.

CC

Paznen 6. TenioBbIe ABJIEHU.

OCHOBHBIE TTOJIOKEHUSI MOJICKYJIIPHO-KMHETHYECKOW TEOPHH CTPOCHHMS BelecTBa. Macca U pa3mMepbl
aTOMOB U MOJ'IGKYJ'I. OHI)ITI)I, HO}ITBep)K)IaIOHH/Ie OCHOBHBIC ITOJIOKCHUSA MOHGKynﬂpHOKHHeTquCKOﬁ TeOpI/II/I.

Monenu TBEPIOTO, )KUKOTO U Ta3000pa3HOT0 COCTOSIHHM BemiecTBa. Kpucrannuueckue u amophHbIe
tena. OOBsICHEHHE CBOWMCTB Ta30B, XUAKOCTEH W TBEPABIX TE€N HA OCHOBE IOJIOKEHUN MOJEKYISIPHO-

KUHETH4YeCKON Teopru. CMaurBaHUE U KAMWUISIPHBIC SIBJIECHUS. TerioBoe pacliupeHue U CxKaTHE.

Temnepatypa. CBsi3p TeMmepaTypbl CO CKOPOCTBbIO TEIUIOBOIO JBMKEHHS 4YacTull. BHyTpeHHss

SHEprusl.

CriocoObl M3MEHEHHs] BHYTPEHHEW »HEpPruu: TeIulonepenada W COBEpLICHHE pPadoThl. Buabl

TCILIoNCpCaaqn: TCIJIOMPOBOAHOCTh, KOHBCKIUA, NU3JTYUCHUC.

KonnyecTBo TemnoThl. YaenbHas TEIUIOEMKOCTh BEIIECTBA. TeMIooOMEH M TEIIOBOE pPaBHOBECHE.
VYpaBHuenue TteruioBoro OanaHca. [lmaBmeHue W OTBepAEBaHWE KPUCTALIMYECKUX BEIIECTB. Y ACIIbHAS

TCIJ1I0Ta

wiaBnenus. IlapooOpa3zoBanue u koHneHcauus. Mcmapenue. Kumenume. VYienpHast TteruioTta

napooOpa3zoBaHMs. 3aBUCUMOCTh TEMIIEPATYPhl KUTIEHUSI OT aTMOC(EPHOTO TaBICHHUS.
BrnaxnocTs Bo3ayxa.



DHeprus TOIUIMBA. Y IeJbHAs TEMI0Ta CrOPaHHUS.
[Tpunnuner pabotel TeruoBbix aurareneid KIIJ TemmoBoro mpurarens. TemsoBble IBHraTteinud u
3allUTa OKPYKAIOIIEH CPeIbl.
3aKOH COXpaHEHUs U MPEBPAILCHHS YHEPTUHU B TEIJIOBBIX IIPOLIECCaXx.
Jemoncmpavyuu.
Hab6mronenrne 6poyHOBCKOTO JBHYKEHUS.
Ha6monenue nuddysum.
HaGumoienne SBICHUI CMAYMBAHMS U KAMMJUTSIPHBIX SBJICHUM.
HaburoieHre TemioBoro pacimupeHus Tedl.
N3menenune naBiaeHus ra3a mpu K3MEHEHHH 00bEMa M HAarpEeBaHUM WJIH OXJIAXKICHHH.
[IpaBuna u3amMepeHus TeMIepaTyphl.
Bupel reruionepenayu.
Oxutax/1eHre Mpu COBEPIIEHUU PaOOTHI.

Lo NOUAEWNPRE

Harpesanue npu coBepiieHHH padOThl BHEITHUMH CUJTIAMH.

=
o

. CpaBHEHHE TEIUIOEMKOCTEH Pa3IUYHBIX BEIIECTB.
. HaOmronenne xumexus.
. HabmroieHme nocTossHCTBA TeMIepaTyphl MPH IIABJICHHUH.

[
N

13. Moaenu TeNnIOBBIX IBUTATEIICH.

Jlabopamopuvie pabomul u onsimol.

1. OmbIThl IO OOHAPYKCHUIO JICUCTBUS CHUIJT MOJICKYJISIPHOTO TIPUTSDKEHUS.

OnbITHI IO BRIPAIIMBAHUIO KPUCTAJIIOB TOBAPEHHOW COJIM WM caxapa.

OnbIThI 10 HAOTIOICHHUIO TETIOBOTO PACIIMPEHHUSI TA30B, )KUIKOCTEH U TBEPABIX TE.
Omnpenenenue AaBleHUs BO3ayXa B OajUIOHE MITTPHIIA.

vk wNnN

OnbIThI, 1IEMOHCTPUPYIOLIUE 3aBUCUMOCTD JIaBJICHMS BO3/1yXa OT €ro o0bEMa U HarpeBaHUs WU
OXJIaXKICHUSI.
6. IlpoBepka rumoTe3bl JMHEHHONW 3aBUCUMOCTH JJIMHBI CTOJIOMKA JKUAKOCTH B TEPMOMETPUYECKOM
TpyOKe OT TeMIepaTyphbl.
7. HaOmroneHue M3MeHEHHMs BHYTPEHHEH SHEpruM Tejla B pe3yibTare TeIuloneperadyd U paboThl
BHEILIHUX CHUJI.
8. HccnenoBaHue sSiBJIEHUS TEIJI000OMEHA MTPU CMEUIMBAHUU XOJIOJAHON U ropsSYei BOJBI.
9. OmpeneneHne KOJIMYECTBA TEIUIOTHI, MOJIYYEHHOTO BOAOH NpU TEMIOOOMEHE C HarpeTbiM
METAIINYECKUM LIUITUHAPOM.

10. Onpenienenre yeabHON TEIOEMKOCTH BELLIECTBA.

11. UccnenoBanue mporecca ucnapeHus.

12. Onpenenenne OTHOCUTEIBHOM BIAXKHOCTH BO3/1yXa.

13. Onpenenenue yieabHON TEIUIOTHI IUIABJICHUS JIbJA.

Pa3nesa 7. DiiekTpuyeckne M MATHUTHBIC SIBJICHHS.

Onexrpuszanus Tena. J[Ba poja 3JIEKTpUYECKUX 3apsAAoB. B3aumoneicTBue 3apspKEHHBIX Tel. 3aKOH
Kynona (3aBuCUMOCTD CHJIBI B3aUMOJEHCTBYS 3apSPKEHHBIX TeJl OT BETMYUHBI 3aPsIIOB U PACCTOSIHUSI MEXKIY
TeIamu).

Onextpuueckoe mone. Hanpsx€HHOCTh anekTpuyeckoro mons. [IpuHnun — cynepnosunuun
ANEKTPUUECKUX MOJIeH (Ha KAYECTBEHHOM YpPOBHE).

Hocurenu »snekTpudeckux 3apsiaoB. DJIEMEHTApHBIM dieKkTpudeckuil 3apsa. CTpoeHue aroma.
[IpoBOIHMKYM M AMDIIEKTPUKHU. 3aKOH COXPAHEHHUSI DJIEKTPUYECKOIO 3apsiia.

DNEKTPUYECKUM TOK. YCIIOBUS CYIIECTBOBaHUS 3JIEKTPUUECKOTrO TOKA. VICTOUHHMKM MOCTOSIHHOTO
ToKa. JIeWCTBUS SJEKTPUUYECKOrO TOKa (TEIUIOBOE, XMMUYECKOE, MArHUTHOE). DJIEKTPUYECKHH TOK B
KUIKOCTSX U ras3ax.



OnekTpuyeckas 1enb. Cuna Toka. JiekTpuueckoe HampsbkeHwe. COnmpoTHBIECHHE MPOBOJIHUKA.
VYnenbHOE conpoTHBIICHUE BellecTBa. 3akoH OMa 11 yyactka uenu. [locienoBatenbHoe U napanienbHOe
COEJIMHEHHE MPOBOAHUKOB.

PabGota M MOLIHOCTH 3JEKTPUYECKOTO ToKa. 3akoH JDxoyms—JleHna. DneKTpHuecKue Lenu |
MOTpeOUTENH IEKTPUUECKOl sHeprun B 6bITy. KopoTkoe 3aMbikaHue.

[TocTostHHBIE MarHuThl. B3aummonelcTBUE NMOCTOSIHHBIX MAarHUTOB. MarHutHoe mose. MaramutHoe
noJie 3eMJIM U €ro 3HaueHue Ui Ku3HU Ha 3emuie. OnbIT Opcrena. MarHuTHoOE 1oJie 31eKTPUYECKOro ToKa.
[IpuMeHeHne >JIEKTPOMAarHUTOB B TeXHUKE. JleficTBME MarHUTHOrO MOJsi HAa TMPOBOJHUK C TOKOM.
DneKkTpoABUraTellb NOCTOSHHOIO TOKa. Mcnosb30BaHue 3J€KTpoABUTaTENel B TEXHUUECKUX YCTPOMCTBAX U
Ha TpaHCIOpTE.

Onbitel @apages. SBnenue annekTpoMarHuTHOM WHAyKIuU. [IpaBuno Jlenma. DnexTporeHneparop.
CriocoObl  TIONTyYEHUS] DJJIEKTPUYECKONH OSHEPruu. DJIEKTPOCTAHIIMKM HAa BO30OHOBISEMBIX HMCTOYHHKAX
SHEPIUH.

Hemoncmpayuu.

DnekTpu3anus Tel.
JIBa pojia JIEKTPUUECKUX 3aps0B M B3aUMOJICHCTBUE 3apSIKEHHBIX TEll.
Y eTpoiCTBO U IEHCTBHE 3IEKTPOCKONA.
DNeKTpoCcTaTUUeCKask MHIYKIHUA.
3aKOH COXpaHEHUS IEKTPUUECKUX 3apsI/IOB.
[IpoBOAHMKYN U AUDIIEKTPUKH.
MopenupoBaHue CUIOBBIX JTMHHUM 3JIEKTPUYECKOTO OIS,
HcTOouHNKH MOCTOSHHOTO TOKA.
JlericTBUS DIIEKTPUYECKOTO TOKA.

. DNEKTPUYECKHUM TOK B )KUJIKOCTH.

. I'a30BbIii paspsn.

. I3MepeHne cuitbl TOKa aMIepMeTpoM.

L ooNOUAEWNR

e
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. I/I3MepeHI/I€ QJICKTPHUYCCKOI'0 HAITPSXKCHUA BOJIBTMCTPOM.

=
o

. PeoctaTt u Mmara3uH conpoTHBIECHUN.

. B3aumopelicTBre MOCTOSHHBIX MarHUTOB.

. MonennpoBanyie HEBO3MOXKHOCTH Pa3JIEIICHUsI [TOJIFOCOB MarHUTA.
. MoaennpoBanre MarHUTHBIX MTOJIEN TOCTOSTHHBIX MarHUTOB.

. OnbIT DpcTena.

L S T N
O 00N O WU

. MaruuTHoOe 1moJie Toka. DJEeKTPOMarHmr.

N
o

. JlelicTBME MarHUTHOTO TOJISI HA TPOBOJAHUK C TOKOM.

. DNEKTpOABUTATEIb TOCTOSIHHOTO TOKA.

. UccnenoBanue sBJICHUS SJIEKTPOMATHUTHON UHIAYKLIMH.

. OniTEl Dapajes.

. 3aBUCUMOCTb HaNpaBJIEHUS HHAYKIIMOHHOTO TOKA OT YCJIOBHI €r0 BO3HUKHOBEHMUSI.

N N NN
A W N P

25. DyieKTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopuvie pabomsl u onvimol.

OnbITHI 10 HAOTIOICHHUIO SNIEKTPU3AIUH TeTl HHIYKIIMEH U PH COMNPUKOCHOBEHUH.

HccnenoBanue NeHCTBUS JIEKTPUIECKOTO OIS HA TIPOBOJIHUKH U JUDIIEKTPUKH.

COopxka u mpoBepKa pabOThI ANEKTPUIECKON e MTOCTOSTHHOTO TOKA.

W3mepenue u peryiupoBaHue CUiIbl TOKA.

W3mepenue u perynupoBaHue HaPSHKEHHUS.

HccnenoBanme 3aBUCUMOCTH CHIIBI TOKA, UYIIETO Y€PE3 PE3UCTOP, OT COMPOTUBICHUS PE3UCTOPa
Y HaTIPSDKEHUS Ha PE3UCTOPE.

ok wnNeE



7. OMnbITBI, TEMOHCTPUPYIOIINE 3aBUCUMOCTD JJIEKTPUYECKOTO CONMPOTUBIIEHUS MPOBOJHUKA OT €0
JUIMHBI, TUIOIIAU TOTIEPEYHOT0 CEUEHHS U MaTepHaa.

8. IlpoBepka ImpaBuila CIOKECHMS HANPSDKEHUN IPU  IMOCIEAOBATCIBHOM COCIUHEHHM JABYX
PE3UCTOPOB.

9. IIpoBepka npaBuiia Jisl CUIIbI TOKA MIPU NapAJIEIIbBHOM COEAMHEHUU PE3UCTOPOB.

10. Ompenenenrie pabOThI AIEKTPUIECKOTO TOKA, HAYILIETO Yepe3 PE3UcTop.

11. OnpeneneHue MOIHOCTH MIEKTPUUECKOr0 TOKA, BBIIEIAEMOM Ha pEe3UCTOpE.

12. MccnenoBaHue 3aBUCUMOCTH CUJIBI TOKA, UAYILETO YEPE3 JaMIIOUYKY, OT HAIIPSKEHUS HA HEM.

13. Onpenenenue KIIJ[ narpeBarens.

14. VccnenoBaHE MarHUTHOTO B3aUMOJEHCTBUS TOCTOSSHHBIX MarHUTOB.

15. V3y4yeHre MarHUTHOTO TOJISl IOCTOSIHHBIX MAarHUTOB MPU UX OObEIMHEHUH U Pa3/ICIICHUN.

16. MccnenoBanue AEHUCTBUA 3JIEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbIThI, AEMOHCTPUPYIOUIUE 3aBUCUMOCTD CHJIbI B3aMMOJICUCTBUSL KATYLIKU ¢ TOKOM M MarHuTa
OT CWJIbI TOKA M HAITPABJICHUS TOKA B KaTyLIKE.

18. 3yueHune AeMCTBUSI MAarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM.

19. KoncTpyupoBanue 1 u3yueHue padoThl AIEKTPOABUTATENS.

20. Uzmepenue KIIJ[ anexkTpoaBUraTebHOM yCTAaHOBKHU.

21. OnpITHl 10 HMCCIECJOBAHUIO SIBJICHHS AJIEKTPOMATHUTHOM HMHIYKLMH: UCCIEIOBAHHE W3MEHEHUI
3HAYEHUs U HAIIPABJICHHS] MHIYKIIHOHHOTO TOKA.

9 KJIACC

Pa3nea 8. Mexannveckue siBJIeHUs.

Mexannueckoe aBmxkeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCHTENBHOCTH
MEXaHUYECKOr0 IBHMXKEHUSA. PaBHOMEpHOE MNpSIMOJIMHENHOE ABWXKEHHE. HepaBHOMEpHOE MPSIMOJIMHENHOE
nBukeHue. CpeHsisi © MTHOBEHHAs: CKOPOCTh TeJla P HEPAaBHOMEPHOM JIBH)KEHUU.

Yckopenue. PaBHoyckopeHHOe npsMoiinHeiHoe nBmxenue. CoboaHoe nagenue. OneiTel [Mamues.

PaBHOMepHOE nBMXKeHHE MO OKpyxkHocTH. Ilepuon m wacrora oOpameHus. JlunelHas u yriosas
cKopocTH. LleHTpocTpeMUTENIBHOE YCKOPEHNE.

IIepBeit 3akoH Hprorona. Bropoit 3axkoH Hserorona. Tperuit 3axkoH Herorona. IlpuHiun
CYINEPIIO3HULIVH CHIL

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHMsI: cuia TPEHUS CKOJIBKEHUS, CHIa TPEHUS IOKOs, Ipyrue
BH/JIBI TPECHHUSL.

Cuna Ts>KeCTH U 3aKOH BCEMUPHOTO TATOTEHHsI. Y CKOpeHHE CBOOOIHOTO MajieHus. JIBIKeHHe MIaHeT
Bokpyr CoinHua. IlepBas kocMudeckas ckopocTb. HeBecoMocTh U neperpyskH.

PaBHOBecue wmarepuanbHON TOukH. AOCONIOTHO TBEPHOE Tenmo. PaBHOBecue TBEpAOrO Tenma ¢
3aKpEIUIEHHON OChIO BpaieHuss. MoMeHT cuiibl. LIeHTp TshkecTw.

Nmnynsc tena. M3MeHeHne mMiynbea. IMImynbsc cuiibl. 3aKOH COXpAaHEHHMS MMIyJbca. PeakTuBHOE
JBUYKEHUE.

Mexanunueckasi pabota U MouIHOCTh. PaboTra cui TskecTd, ynpyroctu, TpeHus. CBs3b SHEPruM U
pabotsl. IloTeHnmanbHas SHEPrusl Tena, MOAHITOrO HaJl MOBEPXHOCTHIO 3eMiH. [loTeHuuanpHas 3Heprus
ckatod mpyxuHbl. KuHernueckas sHeprus. TeopemMa O KHMHETHYECKOM HHEPrUH. 3aKOH COXPAaHEHHUS
MEXaHUYECKOU SHEPTUH.

Jemoncmpayuu.

1. HabmroeHne MeXaHUYeCKOro JBUKEHHS Tejla OTHOCUTEIBHO Pa3HBIX Tell OTCUETA.

2. CpaBHEHHE IyTE€W M TPACKTOPHUM JABUKEHHUS OJHOTO U TOTO K€ TeJlda OTHOCUTENIBHO Pa3HBIX TN

oTCu€rTa.

3. H3mepeHune CKOpOCTH U YCKOPEHUS IIPSIMOJIMHEMHOTO IBUKCHMUS.

4. HccnepoBaHue IPU3HAKOB PABHOYCKOPEHHOIO IBUKCHMUS.



7.
8.
9.

10.

11

HalGmronenne qBrykeHus Tea Mo OKPYKHOCTH.

Halmronenne MexaHWYECKHMX SIBJICHHM, MPOUCXOIANIUX B cucTteMe oTcuérta «Temexka» mpu eé
PaBHOMEPHOM U YCKOPEHHOM JIBMKEHHH OTHOCUTEIIEHO KaOMHETa (DU3HKH.

3aBHUCHMOCTb YCKOPEHHUS Tella OT MacChl Tejia U ICUCTBYIOIIECH Ha HETO CHUJIBI.

HabGmronenue paBeHCTBa CUJT TPH B3aUMOJICHCTBUN TEJ.

N3menenune Beca Teaa Npu YCKOPEHHOM JIBHYKCHHH.

[Tepenava ummysbca Ipu B3aMMOJICHCTBHH TEJI.

. IIpeoOpazoBaHust SHEPTHU IPU B3aUMOJICHCTBUH TEJI.
12.
13.
14.
15.
16.

CoxpaHeHne UMITyJIbca IPU HEYIIPYTOM B3aUMOJIEHCTBUU.

CoxpaHeHue UMIyJIbca TP a0COIIOTHO YIIPYTOM B3aUMO/ICHCTBUH.

HaGntoneHne peakTUBHOTO IBUKEHMS.

CoxpaHeHue MEXaHU4YEeCKOH SHEPrHH IIPU CBOOOIHOM MaJICHHUH.

CoxpaHeHne MEXaHU4ECKON PHEPIUH NP IBUKEHUU TeJla M0 IeHCTBUEM IIPY>KUHBI.

Jlabopamopuvie pabomsl u onsimol.

1.

0 0N

10.

11.

KoncrpynpoBanue Tpakta sl pasroHa W JajJbHEHIIEr0 PaBHOMEPHOIO IBWKEHHUS IIAPUKA WU
TCIICIKKU.

Omnpenenenue cpeiHeil CKOPOCTH CKOJBXKEHHS OpycKa WM JBWKCHUS IapHKa MO0 HAKIOHHOMN
IJIOCKOCTH.

Omnpenenenne yCKOpeHUs Tela MPHU PABHOYCKOPEHHOM JIBIYKEHHH IO HAKJIOHHOH IJIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH IIyTH OT BPEMEHHU IPU PaBHOYCKOPEHHOM JBM)KEHUU 0€3 HayaJlbHOMN
CKOPOCTH.

[IpoBepka rUMoOTE3bl: €CIU MPU PABHOYCKOPEHHOM JIBIKEHUU 0O€3 HaualbHOW CKOPOCTHU MYTH
OTHOCSITCS KaK Psii HEYETHBIX YHCEI, TO COOTBETCTBYIOIIUE MPOMEKYTKH BPEMEHU OJMHAKOBBI.
HCCJ’IGI{OB&HHG 3aBUCUMOCTH CUJIbI TPCHHA CKOJIBKCHUSA OT CUJIbI HOPMAJIBHOT'O JAaBJICHUS.
Omnpenenenne ko3P huIIeHTa TPESHUS CKOTBKEHUS.

Onpenenenne KECTKOCTU MPYKUHBI.

Omnpenenenue pabOTHl CHIIBI TPEHUS TMPU PABHOMEPHOM JABI)KEHHUU TeNla MO TOPU3OHTAIBHOMN
MIOBEPXHOCTH.

Omnpenenenne pabOTHI CHIIBI YIPYTOCTH MPH MOABEME TPy3a C MCIOJIB30BAaHIEM HETIOIBUKHOTO U
MOJABUKHOTO OJIOKOB.

N3ydeHue 3aKkoHa COXpaHEHUs SHEPTHUH.

Pa3nen 9. Mexannyeckue Koj1e0aHUs U BOJHDI.

KonebarenpHoe nprmkenue. OCHOBHBIE XapaKTEPUCTHKU KOJNEOAHWIA: MEPHOJ], YacTOTa, aMILTUTYA.
MatemaTtuueckuil U NpyKUHHBIN MasTHUKH. [IpeBpanienue sHeprun npu KonedaTeIbHOM IBHKEHUU.

3aryxatomue kosebanus. BeiHyxneHHble konebanus. Pesonanc. Mexanndeckue BOJHBL. CBOMCTBa

MeXaHUYeCKUX BOJIH. [IpogonbHble U onepeyHbie BOIHBL. J[JIMHA BOJHBI U CKOPOCTh €€ paclpOCTPaHEHUS.
MexaHuyeckue BOJIHBI B TBEPJIOM Telle, CEHCMUYECKHE BOJIHBI.
3ByK. 'pomMKOCTh 3ByKa U BbicoTa ToHA. OTpaxkeHue 3Byka. MHbpa3Byk u yabTpa3ByK.
Hemoncmpayuu.

ok wnNE

Habmonenue xoneGaHuii Tem moj| 1eHCTBUEM CHIIBI TSHKECTH U CUJIBI YIIPYTOCTH.
HaGmonenue xonebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.

Habmoienne BeIHYXIEHHBIX KOJIEOAHUI 1 pe30HaHCA.

PacrnipocTpaneHre PpO0IBHBIX M TONIEPEYHBIX BOJTH (HA MOJICIIH).

HabGumtoieHre 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

. AKyCTHYECKHI PE30HAHC.

ﬂaﬁopamopubw padomout u onvimol.

1.
2.

Omnpenenenre 9acTOThl U Mepro/ia KoJIeOaHU MaTeMaTHIeCKOT0 MasiTHUKA.
Omnpenenenre 4acToThl U Mepro/ia KoueOaHuil MpyKUHHOTO MasITHHKA.



HccnenoBanue 3aBUCUMOCTH NIepUoa KojJeOaHUi OIBEIIEHHOTO K HUTHU Tpy3a OT JTMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH NIEpUoa KoJeOaHU MPYKMHHOTO MasiTHUKA OT Macchl rpys3a.
[IpoBepka HE3aBUCUMOCTH NIEPHOJIa KOJIeOaHH rpy3a, MOABEIIEHHOTO K HUTH, OT MacChl rpy3a.

o kw

OnbIThI, 1EMOHCTPUPYIOLINE 3aBUCUMOCTb IIEpUO/ia KOJIeOaHUH MPYKUHHOTO MATHUKA OT MacChl
Ipy3a U )KECTKOCTHU MPYKHUHBI.
7. VI3mepeHue yckopeHUs: CBOOOJIHOTO Ma/ICHUS.
Pa3znes 10. Di1eKTpOMArHMTHOE 1OJI€ U JIEKTPOMATHUTHbIE BOJIHbI.
DNEeKTPOMarHuTHOE 1oJie. DJIEKTPOMarHuTHbIE BOJIHBI. CBOMCTBA 3JEKTpOMarHUTHHIX BOJH. Ilkana
AJIEKTPOMAarHUTHBIX BOJIH. Vcr01b30BaHNE 3JEKTPOMArHUTHBIX BOJIH Ul COTOBOH CBSI3U.
DnexTpoMarHuTHas npupoa cBera. CKopocTh cBeTa. BoiHOBbIE CBOMCTBA CBETA.
Jemoncmpayuu.
1. CBoiicTBa AJIEKTPOMArHUTHBIX BOJIH.
2. BoJIHOBBIE CBONCTBA CBETA.
Jlabopamopuvie pabomol u onsimol.
1. H3ydeHue CBOICTB 3JEKTPOMArHUTHBIX BOJH C MTOMOIIBIO MOOMIBHOTO TesedoHa.
Pasznea 11. CBeroBbIe IBJICHHUS.
JlyueBas monenb certa. Mcrounuku csera. [IpsmonuHeiiHoe pacnpocTpaHEHHE CBETa. 3aTMEHUS
Comnnna u Jlynsl. Otpaxenue cBera. [1mockoe 3epkano. 3akoH OTpa)KEHHUS CBETA.
[Ipenomnenue cBeta. 3akoH mpenomiieHus cBeTa. [lolHOe BHYTpEeHHEEe OTpaXeHHE CBETaA.
Hcnonb30BaHre MOTHOTO BHYTPEHHETO OTPAKEHUS B ONTHUYECKUX CBETOBOAX.
Jlunza. Xox mydelt B imH3e. OnTudeckas cucreMa goroanmapara, MUKPOCKOIa B TeJeckorna. [ a3 kak
OINTUYECKAs cCUCTeMa. biIM30pyKOCTh U JaIbHO30PKOCTb.
Paznoxenue Oenoro cera B coekTp. OmnbiTel HbtoToHa. CrokeHHE CHEKTpalbHBIX IIBETOB.
Jucnepcus cera.
Jemoncmpayuu.
[IpssMonMHENHOE pacIIPOCTPAHEHHE CBETA.
OTtpaxkeHue cBera.
ITonmyyenue n300pa>keHUi B INIOCKOM, BOTHYTOM M BBIYKJIOM 3€pKajiax.
IIpenomiienue cBera.
OnTruyeckuii CBETOBO/I.
Xon nydeil B cobuparouieil 1uH3e.
Xop Jydell B paccenBaroLIeH JIMH3E.
[Tonydenne n300pakxeHHii ¢ TOMOIIBIO JINH3.
[Tpunnun neiictBus ¢oroanmnapara, MUKPOCKOIA U TEJIECKOTIA.
10. Mopens riasa.
11. PaznoxxeHue 6enoro cBera B CEKTp.
12. [lonyueHue 6en0ro cBeTa MpH CI0KEHUHU CBETA Pa3HbIX I[BETOB.

O NOUAEWNRE

Jlabopamopuvie pabomsl u onvimol.

1. HccnemoBaHue 3aBUCUMOCTH yIJIa OTPAKESHHSI CBETOBOTO JIyda OT yrija MmajeHusl.

2. UM3yueHue xapaKTepUCTUK U300paKeHHsI MPEAMETa B TIIOCKOM 3epKajle.

3. HccnenoBanue 3aBUCMMOCTH YIJla MPEIOMIICHHs] CBETOBOTO JIyda OT yIiia MaJCHUsS Ha TPaHUIe
«BO31YX—CTEKJIO».

[Tonyuenne n300pakeHHI ¢ TOMOIIBIO COOMPAIOIIICH JTUH3HI.

Omnpenenenne (HOKYCHOTO PACCTOSTHUS M ONTHYECKON CHIIBI COOMPAIOIIEH THH3HI.

OMnBITHI 1O Pa3JIOKEHUIO OEJIOT0 CBETA B CIIEKT.

No v A

OMnBITH IO BOCIIPUATHIO IIBETA PEAMETOB IPH WX HAOIIOJICHNUHN Yepe3 LIBETOBBIC (DUIIHTPHI.
Pa:men 12. KBanToBbIe sIBJICHHUS.



Omnertel Pe3epdopaa u uranerapuas Mojenb atroMa. Mojens aroma bopa. Mcmyckanue u morsomieHue
cBeta aToMoM. KBaHThI. JIMHEHYaThie CIIEKTPHI.

PamnoaktuBHOCTE. Anb(a, OeTa- u ramma-uznydenus. CTpoeHre aToOMHOTO siapa. HykimoHHas Monens
aTOMHOTO siipa. M3oronsl. PagnoaktuBHble npeBpaienus. Ilepuoa nomypacnanga aToMHBIX si€p.

SAnepHble peakuyu. 3aKOHBI COXPAHEHMS 3apsAI0BOIO U MAacCCOBOIO YHMCEN. JHEPIUsl CBSI3U aTOMHBIX
snep. CBsi3b Macchl ¥ 3Hepruu. Peakiuu cunTes3a u aenenus saep. Mcrounuku sneprun ConHua v 3BE€37.

SAnepHas sHepreTuka. JleMcTBUS paAMOAKTUBHBIX U3JIy4CHUH Ha )KUBBIE OPTaHU3MBI.

Jemoncmpayuu.

CrexTpsl U3JIy4eHHs U TOTJIOLEHHUS.

CrexTpsl pa3au4HbIX T'a30B.

CrnexTp Bopopoa.

Habmronenue TpexoB B kamepe Busibcona.

Pabora cuérurka HOHM3UPYIOMNX U3TYICHUH.

Perucrpanus nznydenusi npupoAHBIX MUHEPAJIOB U MTPOIYKTOB.

Jlabopamopuuvie pabomot u onvimel.

1. HabmroneHue CIIOMIHBIX U JIMHEHYAThIX CIIEKTPOB U3JIyUCHUSI.

2. HccnenoBanue TpEKOB: U3MEPEHUE IHEPTUU YACTHIIBI [0 TOPMO3HOMY IyTH (TI0 poTorpadusim).

3. HM3mepeHue paguoakTUBHOTO (poHa.

IHoBTOPHUTEIHbHO-00001IAKO M MOLYJIb.

[ToBTOpUTENBbHO-0000IIAOMIMKA  MOAYNIb TPEAHA3HAueH JUId CHUCTEeMaTH3aluu U 00O0OUIeHHS
MIPEIMETHOTO COJIEPIKAHUS U OMbITA JAESITENbHOCTH, MPUOOPETEHHOTO IPU U3YUYEHUU BCEro Kypca GU3HKH, a
TaKXe JUIS TOATOTOBKM K OCHOBHOMY TOCYAapCTBEHHOMY 5K3aMEHY IO (U3UKE I O0yJaromuxcs,
BBIOpABIINX ATOT yYEOHBIN MPEIMET.

[Ipu u3ydeHnu JaHHOTO MOIYJIA PEATU3YIOTCA U CUCTEMATU3UPYIOTCS BUBI IEATEIbHOCTH, HA OCHOBE
KOTOpBIX 00€creunBaeTCsl JAOCTH)KEHHE TPEAMETHBIX M METalpeJIMETHBIX IJIaHUPYEMbIX pPe3ylIbTaToB
oOyueHusi, popmMupyeTcs eCTeCTBEHHOHay4YHasi TPaMOTHOCTb: OCBOEHUE HAayUHBIX METOJOB HCCIEIOBAHUS
SIBJICHUN TIPUPOABl U TEXHUKH, OBJIAJICHUEC YMEHUSAMH OOBSCHATh (U3UUYECKUE SIBICHUS, TMPUMEHSS
MOJIyYEHHbIEC 3HAHUS, PEIIATh 33Ja4i, B TOM YHCJI€ KAUECTBEHHbIE U HKCIIEPUMEHTAIIbHBIE.

[IpuHUMNIHANBEHO AEATENbHOCTHBIM XapaKTep [JaHHOIO pasjiefia pealn3yercs 3a CYET TOro, 4To
oOyuaroluecs BBIITOJIHSIOT 33/1aHUs, B KOTOPBIX UM IpEAJIaraercs:

Ha OCHOBE IIOJYYEHHBIX 3HAHUM paclo3HaBaTh M HAay4YHO OOBACHATH (PU3NYECKUE SIBICHUS B
OKpY>KaroIllell IPUPOJIE U TIOBCETHEBHOM KU3HH;

WCIOJIb30BaTh HAYYHBIE METOMABl MCCIEAOBaHUS (U3MUECKUX SBICHUH, B TOM YHCIE IS MPOBEPKH
TUIOTE3 U TOJTyYEHHS] TEOPETUYECKUX BBIBOJIOB;

ok wnNE

OOBSCHATh HAy4yHbIE OCHOBBI HanOoJiee Ba)KHBIX JOCTHKEHHI COBPEMEHHBIX TEXHOJIOTWH, HarpHuMep,
[IPAKTUYECKOI0 HCIIOJIb30BaHUS PA3JIMYHBIX MCTOYHUKOB DHEPrMM HA OCHOBE 3aKOHA IIPEBpAlEHHUS U
COXPAaHEHUsS BCEX U3BECTHBIX BUJIOB DHEPIUH.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TTPOI'PAMMBI 11O ®U3UKE HA YPOBHE
OCHOBHOTI'O OBHIEI'O OBPA30OBAHUA

N3ydyenne ¢u3WKH Ha ypOBHE OCHOBHOTO OOIIET0 0Opa30BaHUs HAMPABICHO Ha JOCTHIKEHHE
JUYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTeNbHbIX PE3YIbTATOB.

B pesynbrare nzyuenus Gpusnku Ha ypoBHE OCHOBHOTO 0OIIero 00pa3oBaHus y 00ydJaromierocs OyayT
c(hOpMUPOBAHEI CIEAYIONINE JIMYHOCTHBIE PE3YIbTAThI B YACTHU:
e 1) maTPpHMOTHYECKOr0 BOCIMTAHMS:
® — IPOSIBJICHHE MHTEPECa K HCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUUCKOM (PU3NUECKON HAYKH;
® — [IEHHOCTHOE OTHOILIEHUE K JOCTHKCHUSIM POCCUNCKUX YUEHBIX-(U3HUKOB;
e 2) rpa:kIaHCKOro U 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:



® — FOTOBHOCTh K aKTUBHOMY yYacCTHIO B OOCYKIEHUHU OOIIECTBEHHO 3HAUYMMBIX U ITHUECKUX MPOOIIEM,
CBSI3aHHBIX C MTPAKTUYECKUM MPUMEHEHHEM JOCTHKEHUHN (PU3UKH;

® — O0CO3HaHHUE BaXHOCTH MOPAIbHO-3TUYECKUX NPUHIUIIOB B AEATEIBHOCTH YYEHOIO;

e 3)3CTeTHYECKOro BOCIMTAHMSI:

® — BOCIPHUATHE ICTETUYECKUX KA4eCTB (PU3NYECKON HAyKu: €€ TapMOHHYHOTO MOCTPOEHUS, CTPOrOCTH,
TOYHOCTH, JTJAKOHUYHOCTH;

¢ 4) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:

® — OCO3HaHHUE IEHHOCTH (U3UYECKON HAyKH KaK MOIIHOTO WHCTPYMEHTA IO3HAaHUS MHUpPA, OCHOBBI
Pa3BUTHUS TEXHOJOTUM, BAXKHEHUILIEH COCTABIIAIONIEH KYJIbTYpPBI;

® — pa3BHUTHE HAYYHOM JIFOO03HATEIBLHOCTH, HHTEPECA K UCCIIEI0BATEIbCKON AEATEIbHOCTH;

e 5) popMupoBaHus KYJbTYPbI 310POBbSI H SMOIMOHAIBLHOI0 0J1ATr0NOJy U :

e — OCO3HaHHE LEHHOCTH O0e30macHOoro obpa3a JKM3HH B COBPEMEHHOM TEXHOJIOTUYECKOM MHpE,
BaXHOCTH ITpaBMJl 0€30I1aCHOIO MOBEJECHMS Ha TPAHCIIOPTE, Ha I0POrax, ¢ AIEKTPUYECKUM U TEIUIOBBIM
000py/I0BaHUEM B IOMAIIHUX YCIOBUSIX;

e — copMHPOBAHHOCTH HABbIKa peIEeKCUM, TPU3HAHUE CBOETO NpaBa Ha OMIMOKY M TAaKOTO JKE MpaBa y
JPYTOro 4ejJoBeKa;

e 6) TPyI0BOr0 BOCIIUTAHUSA:

® — AaKTMBHOE Y4YacTH€ B pEIICHWU MPAKTUYECKHX 3a1ad (B pamMKax CeMbH, 00pa3oBaTelbHOU
OpraHM3aIy, ropoja, Kpas) TEXHOJOTUYECKON M COLMAIbHOW HAMpaBIEHHOCTH, TPEOYIOIIUX B TOM
ymclie U GU3NYECKUX 3HAHMUIA;

® — MHTEpeC K MPAKTUYECKOMY M3yUeHUIO podeccuil, CBI3aHHBIX C PU3UKOIL;

e 7) 3K0JIOTHYEeCKOI0 BOCIIUTAHHSA:

e — OpHUEHTalMs Ha MpUMeHeHHe (U3MYECKUX 3HAHWM I pelleHHs 3a/ad B O0JacTH OKpYyKarolen
Cpebl, INIAHUPOBAHUS IOCTYIIKOB U OLIEHKHU UX BO3MOXHBIX MTOCJIEICTBHUI Il OKPYXKAIOIIEH CPEebI;

® — OCO3HaHME INI00ATLHOIO XapaKTepa IKOJIOTUYECKUX MPOOJIEM U yTel UX pPeleHus;

e §8) ajanTanyMu K M3MEHSIOUIUMCS YCJIOBUSAM COUMATBHOM M MPUPOJAHOM Cpeabl:

e — TOTPEOHOCTh BO B3aMMOJCWCTBUM TPU BBIMOJIHEHUU WCCIEAOBAHUNA M TPOEKTOB (PUINYECKOM
HaIPaBJIEHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSIM JIPYTHUX;

® — TIOBBINICHHUE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO JIeITeIbHOCTD;

e — TOTpeOHOCTH B (OPMUPOBAHWU HOBBIX 3HAHUH, B TOM 4uclie (QOpMYyIUPOBaTH WJIEH, MOHSITHS,
TUTOTE3bI 0 (PU3HUECKUX O0BEKTAX U SBICHHUSIX;

® — O0CO3HaHHE JCPUIIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B 00J1acTH (DU3UKH;

® — MJAHUPOBAHUE CBOETO PA3BUTHUS B IPUOOPETECHUH HOBBIX (PM3MUYECKUX 3HAHMIA,

® — CTpEeMJICHHE aHAJIM3UPOBATh U BBISBJIATH B3aUMOCBS3U TMPHUPOJBI, OOMIECTBA U DKOHOMHKH, B TOM
YHCIIe C UCTIOJIb30BaHUEM (DPM3UUECKUX 3HAHUM;

e — OICHKAa CBOMX JCWCTBUN C YYETOM BIMSIHHS Ha OKPYXKAIONIIYIO CPEIy, BO3ZMOXHBIX TJI00ABHBIX
MOCJIEACTBU.

METANIPEIJMETHBIE PE3YJIBTATBI

B pesynbrare ocBoeHUs mporpamMMbl MO (PU3MKE HAa ypOBHE OCHOBHOTO 0OIIEro oOpa3oBaHHs Yy
oOyuatomerocsi OynyT chopmupoBaHbl MeTampeIMeTHbIe Pe3yJbTaThl, BKIIOYAIOIINE MO3HABATEIHHBIC
YHHUBEpCAJbHbIE  Y4eOHbIC JeHCTBUS, KOMMYHUKAaTHBHBIC YHHMBEpCAJbHBIE Yy4eOHbIE JeicTBuS,
pEryIsTHBHBIC YHHBEPCAIbHBIC YICOHBIC ICHCTBHSL.

ITo3HaBaTe/IbHbIE YHMBEPCAJIbHbIE YUeOHbIE 1elCTBHS



Ba3oBble JJornyeckue aeiicTBHA:

BBISIBJISITH M XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKN OOBEKTOB (SIBJICHHIA);

yCTaHABIIMBATh CYIIECTBEHHBIN TMpH3HAK KiIacCU(DHUKAIMK, OCHOBaHUS [Uisi 000OIIeHUs W
CpaBHEHUSI,

BBISIBJISITH 3aKOHOMEPHOCTH W TPOTHBOPEYUsS B paccMaTpuBaeMbIX (akTax, HJaHHBIX U
HAOJIOICHUSAX, OTHOCSIIMXCS K PU3HUUECKUM SIBIICHUSIM,

BBISIBJISITh NPUYUHHO-CIICJICTBEHHBIC CBS3M MPH W3YYCHUU (U3NYCCKUX SBJICHHA U IPOIIECCOB,
JieNIaTh BBIBOJIBI C MCIIOJIb30BAaHHEM JICAYKTHBHBIX M MHIYKTUBHBIX YMO3AKJIFOUCHH, BBIJIBUTATh
TUIOTE3bI O B3aUMOCBSI3SIX (DU3HYECKUX BEIIMYUH;

CaMOCTOATENIbHO BBIOMpAaTh CHoco0 perieHus ydeOHOW (Qusnueckoi 3amgauud  (CpaBHECHHE
HECKOJIbKUX BAapUAHTOB PEIICHUS, BHIOOp HambOoee MOAXOMAIIETO C YYETOM CaMOCTOSITEIBHO
BBIJICTICHHBIX KPUTECPHUEB).

Ba3oBrle ucciienoBarebLCKue AeiCTBHSA .

HCI0JIb30BaTh BOIPOCH! KaK MCCIIEI0BATEIbCKUII HNHCTPYMEHT MO3HAHUS;

MIPOBOJUTH IO CaMOCTOSITETIbHO COCTAaBICHHOMY IUIAHY OIBIT, HECIOXHBIA (u3muecKuii
HKCHEPUMEHT, HEOOJIbIIIOE UCCIIe0BaHUE (PU3UUECKOTO SBICHUS;

OLICHUBATh HA TPUMEHHMOCTb U JIOCTOBEPHOCTh HMH(OPMAIUIO, TIOJYYEHHYIO B XOJe
HCCIIEIOBaHMS WM DKCIIEPUMEHTA;

CaMOCTOSITENNFHO  (hOpMyIHpoBaTh OOOOIICHHS W BBIBOABI 10 pe3yJbTaTaM MPOBEAEHHOTO
HaOJII0ACHNUS, OIIbITA, UCCIICI0BAHMS;

IIPOrHO3UPOBATh BO3MOXKHOE JlajlbHEeHIIee pa3BUTHE (PU3NYECKUX IIPOLIECCOB, a TAKXKE BbIABUIATH
MPENOI0KEHNs 00 UX PA3BUTUH B HOBBIX YCIOBHUSAX M KOHTEKCTaX.

Pa6ora ¢ undopmanmeii:

MPUMEHATh Pa3InYHbIe METOJAbI, MHCTPYMEHTHI M 3allpOoChl MPHU MOKMCKe U 0TOOpe MH(pOpMaIH
WM JJaHHBIX C YYETOM MPEJIOKEHHOHN yueOHOoH (pu3ndeckoil 3a1auu;

aHAJIM3UPOBaTh, CUCTEMATH3UPOBATh W HMHTEPIPETHPOBATh MH(POPMALHUIO PA3IUYHBIX BUAOB U
dhopm mpencTaBieHus;

CaMOCTOSITENIbHO ~ BBIOMpaTh  ONTUMalbHYO  (opMy mpeiacTaBieHuss HHQopMarmuu U
WUTIOCTPUPOBATH pelllaeMble 3a/1a4l HECIOKHBIMHU CXEMaMHU, JuarpaMMaMu, UHON TpaduKoi U ux
KOMOWHAIIUSIMHU.

KoMMyHUKaTHBHBIe YyHHBepcaJibHble Y4eOHbIe JelCTBUS:

B XoJe OOCyXkaeHHs y4eOHOTro maTepuajia, pe3yiabTaToB J1abOpaTOpPHBIX pabOT W TMPOEKTOB
3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOW TeMbl M BBICKA3bIBaTh WJCH, HAIlCJICHHBIE Ha
pelIeHre 3a]]a9d 1 IO IJIepKaHKe 0J1aroKeIaTeIbHOCTH OOIIECHUS;

COTIOCTABJIATh CBOM CYXJCHUS C CYXICHHSIMH JPYTMX YYacTHHUKOB JHManora, OOHAapy>KHUBaTh
pa3IM4Me U CXOJICTBO MO3UIIHIA;

BBIP2XKaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MHUCbMEHHBIX TEKCTaX;

MyOJIMYHO TMPEACTaBIATh PE3YNbTAaThl BHIOTHEHHOTO (DU3MUYECKOTO OMNBITa (IKCIIEPUMEHTA,
HCCTIeI0BaHMS, TIPOSKTA);

MMOHUMATh M UCTOIb30BaTh MPEUMYIIIECTBA KOMAaHTHOW ¥ MHAMBHIYATLHON paOOTHI MPH pelICHUH
KOHKPETHOU (pr3nyecKoi mpoOIembl;

MNpUHUMATh LECJIN COBMECTHOU ACATCIIbBHOCTH, OPraHU30BbIBATH I[QflCTBPIH no eé JOCTUKCHUIO:
pacrmpenenaTh poyH, 00CYKIaTh MPOIECCHl U PE3yIbTaThl COBMECTHON pabOTHI, 0000IIaTh MHEHHUS
HECKOJBKUX JIOJCH;

BBITIOJTHATH CBOIO YacTh pabOThl, JOCTUTasi KAUECTBEHHOT'O pe3ysIbTaTa 1o CBOEMY HaIlPaBJICHUIO U
KOOPAMHUPYS CBOU ACUCTBUSA C APYTMMH YJICHAMUA KOMAHJbI;

OLICHMBAaTh KAayeCTBO CBOEro BKJIaga B OOMMHA MPOAYKT IO KPUTEPUSM, CaAMOCTOATEIHHO
c(OpMyIHPOBAHHBIM YYaCTHUKAMH B3aUMOACHCTBHSL.



PeryasiTuBHbI€ YHUBEpPCcAJIbHbIE YUeOHbIe 1eHCTBUSA

CaMoopranmaunﬂ:

BBISIBIIAITh TPOOJEMBbI B JKU3HEHHBIX W Y4YEOHBIX CUTyalUsX, TPEOYIOIIMX JUIS pEIICHHS
(bu3NYeCKUX 3HAHUH;

OpUEHTHPOBATLCS B Pa3IMYHBIX MOAXOJAaX NPUHATUSA PELIEHUH (MHAMBUAYAIbHOE, NPUHATHE
pellieHus B IpyMIe, IPUHITHE PELLICHUI TPYIIOoi);

CaMOCTOSITENIHO COCTABIISTh AITOPUTM PEIIeHHUs (PU3UUECKON 3a/1a4M MITH TUIaHA MUCCIIEIOBAHUS C
y4€TOM MMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh NpejlaracMble
BapUaHTbI PELICHUI;

JenaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, SMOIMOHAJbHBII HHTEJJIEKT:

JlaBaTh aJICKBaTHYIO OLICHKY CUTYallU! U IpeJylaraTh IJIaH €€ N3MECHEHNUS;

OOBSICHATh MPUYMHBI JOCTIKEHHS (HEIOCTM)KECHUS) PEe3yIbTAaTOB JESTEIBHOCTH, JaBaTh OLECHKY
IPUOOPETEHHOMY OIBITY;

BHOCUTb KOPPEKTHBBI B JESITEIBHOCTb (B TOM 4MCI€ B XOJ BBIIOJHEHUS (PUINYECKOTO
UCCIIEIOBAaHMsSI WJIM IPOEKTa) HAa OCHOBE HOBBIX OOCTOSATENIBCTB, M3MEHMBILUXCS CUTYaluil,
YCTAaHOBJICHHBIX OLIMOOK, BOSHUKIINX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LEIH U YCIOBUAM;

CTaBUTh ce0sl Ha MECTO JPYroro 4ejoBeKa B XOJ€ CIIOpa WM JAUCKYCCHUHM Ha Hay4yHYIO TeMY,
IIOHMMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY IPYToOro;

MIPU3HABATh CBOE MPaBO Ha OMIMOKY MpHU pelieHHH (U3UYECKUX 33734 WIM B YTBEPKACHUAX Ha
Hay4yHbIE TEMBI U TAKOE YK€ MPaBO JPYToro.

IHNPEAMETHBIE PE3YJIbTATbBI

K koHiy oOydyeHus B 7 kJjiacce IpeIMeTHbIe pe3yibTaThl Ha 0a30BOM YPOBHE JIOJKHBI OTpa)aTb
c(OPMUPOBAHHOCTH Y O0YUAIOIINXCS YMEHUIA:

WCIONIb30BaTh TOHATHUS: (PU3WYECKHE M XUMHUYECKHE SBIICHUs, HAONMIOJEHUE, SKCIIEPUMEHT,
MOJIeb, THUIIOTE3a, CAWHUIBI (PU3NYCCKUX BEJIIMYUH, aTOM, MOJIEKYJIA, arperaTHble COCTOSIHHS
BemecTBa (TBEpAOE, KHUAKOE, Ta3000pa3HOE), MEXaHMYECKOE JBIKEHHE (paBHOMEpHOE,
HEpaBHOMEPHOE, TMPSMOIIMHEHHOE), TPACKTOpHUs, PpABHOACUCTBYIOIIAs Ccuia, Aedopmarus
(ympyrasi, aacTuueckas), HeBECOMOCTbh, COOOIIAIOIINECS COCYBL;

pasnu4ath sBieHus (quddy3us, TEIIOBOE IBIKEHNUE YaCTHIl BEIIECTBA, PABHOMEPHOE JIBUKEHUE,
HEpPaBHOMEPHOE JBW)KCHHE, WHEPIHs, B3aUMOJICHCTBUE Tel, pPaBHOBECHE TBEPIBIX TeN C
3aKpeIIEHHON OCBIO BpallleHWs, Tepeiada JTaBJIeHUs TBEPIBIMH TeJlaMH, KUIKOCTIMH U Ta3aMH,
aTMoc(epHOe JIaBlicHUE, IJIaBaHUE TeJ, TPEBPAIICHUS MEXaHUICCKOW YHEPTHH) TI0 OIMUCAHUIO MX
XapaKTepPHBIX CBOWCTB U HA OCHOBE OMBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SIBICHUE;
pacro3HaBaTh MPOSBICHUE N3YICHHBIX (U3MUYECKUX SBJICHUH B OKPYKAIOIIEM MHPE, B TOM YHCIE
(dbu3nueckre SBICHUS B MPUPOJE: MPUMEPHI JBIKEHUS C PA3TUYHBIMU CKOPOCTSIMH B XKUBOU U
HEXHUBOW NpUpOJe, ACHCTBHE CHJIBI TPEHUS B MPHUPOAEC M TEXHUKE, BIHUSIHHE aTMOCHEPHOro
JABJICHUS Ha YKUBOM OpraHu3M, IJIaBaHHe pbIO, pblYard B Telle YeJIOBEKa, MPH 3TOM IEPEBOAMTDH
MPAKTUYECKYIO 33/1auy B y4eOHYIO, BBIACISATH CYIIECTBEHHBIC CBOMCTBA (TPU3HAKU) (PUINUSCKUX
SIBJICHMI;

OIMCHIBAaTh U3yUYCHHBIE CBOWCTBA TeN U (PU3MUECKUE SBICHUS, UCIONIb3YS (PU3NUECKUE BETUUHHBI
(Macca, 00BEM, MIIOTHOCTH BEIIECTBA, BPEMsI, TyTh, CKOPOCTh, CPEIHSISI CKOPOCTh, CHJIA YIIPYTOCTH,
CHJIa TSDKECTH, BeC Tela, CHJa TpeHUs, JaBieHue (TBEpAOro Tena, >KUIKOCTH, rasa),



BBITAJIKUBAIOIIAs CUJIa, MeXaHWdeckas pa0oTa, MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHIIBI,
KO3 (QHUIMEHT NOJIE3HOr0 JeHCTBUS MEXAaHN3MOB, KWHETUYECKasi M OTEHIMAIbHAsL SHEPTH), IPU
OIMCaHWU TPABMWIIBHO TPAKTOBATh (PU3NUYECKUN CMBICT MCHOJIB3YEMBIX BEITUYMH, UX 0003HAYCHUS
U eIUHHUIBI (PU3MUYECKUX BEIWYHMH, HAXOOUTHh (OPMYJIbI, CBS3BIBAIOLIME MAHHYIO (DPU3HUECKYIO
BEIMYUHY C JIPYTMMH BEJIMYMHAMM, CTPOUTh I'paQUKU H3YyYEHHBIX 3aBUCHUMOCTEH (PU3MUECKUX
BEJIMYMH;

XapaKTepu30BaTh CBOMCTBA Tell, PU3MUECKUE ABICHUS U IPOLIECCHI, HCIIOJIb3YS MPaBUIIA CIIOKEHHUS
cuil (BOOJb OJJHOM IpsMoif), 3akoH ['yka, 3akon [lackans, 3akoH ApxuMesa, MpaBUiI0 paBHOBECHUS
ppuara (0s10Ka), «30J10TO€ IPABUIIO» MEXAHUKH, 3aKOH COXPAHEHUS] MEXaHUYECKON dHEpruu, Npu
3TOM J1aBaTh CJIOBECHYIO (hOPMYIUPOBKY 3aKOHA U 3alIUChIBATh €T0 MaTEMAaTHUECKOE BBIPAXKEHUE;
OOBSICHATh (PU3MUECKUE SIBJICHHUSA, INMPOLECCHl W CBOMCTBA Tel, B TOM YHUCIE U B KOHTEKCTE
CUTyallUld MPaKTUKOOPUEHTHUPOBAHHOIO XapaKTepa: BBIABIATH NPUUYMHHO-CIEACTBEHHBIC CBSI3H,
CTpOUTh OOBsICHEHHe U3 1-2 JOoruyeckux wMIaroB c OHopod Ha 1-2 U3yyeHHBIX CBOMCTBA
(bU3NIECKUX SIBICHUH, (PU3NIECKUX 3aKOHA HITH 3aKOHOMEPHOCTH;

pemath pacuéTHble 3a7aud B 1—2 AeHCTBUS, MCIONB3Ys 3aKOHbI U (DOPMyIIbl, CBSI3bIBAIOILUE
¢u3nveckre BEIMYMHBI: HA OCHOBE aHAJM3a YCJOBUS 3a/laud 3alHChIBaTh KPAaTKOE YCIOBHE,
MOJICTABIIATh (PU3NYECKHE BEIUYHHBI B ()OPMYIBI U IPOBOJUTH PAcUEThl, HAXOIUTH CIIPABOYHEIC
JaHHble, HEOOXOQUMbIE I peIleHUs 3aJ]ad, OLEHMBATh PEATUCTHUYHOCTh MOJYYEHHOM
(bu3n4ecKoil BEITMUUHBL;

pacrio3HaBaTh NPOOJIEMBl, KOTOPblE MOXXHO PEIIUTh HpU NOMOIIM (U3UYECKHX METOAOB, B
ONMCaHUM HCCIIEAOBAHMs BBIIEIATH IPOBEPSIEMOE MpPEANookKeHue (TUIOTe3y), pa3iuyaTrb U
MHTEPIPETHPOBATH MOTYYCHHBIH pe3yabTaT, HAaXOIUTh OUIMOKU B XOJI€ OIBITA, JIEIaTh BHIBOABI IO
€ro pe3yabTaram;

MPOBOJIUTH OIBITHI 10 HAOMIOAEHUIO (DU3WYECKUX SIBICHUNH WM (U3UYECKUX CBOHCTB Te:
(dbopMyIMpOBaTh NpPOBEpsAEMbIE NPEANONIOKEHUS, COOUpaTh YCTAaHOBKY U3 MPEUIOKEHHOTO
000pyZI0BaHUs, 3aMUCHIBATH XO/1 ONbITa U POPMYJIUPOBATH BHIBOJIBI;

BBIMOJIHATE TpsIMbIE M3MEPEHMs pPACCTOSHUS, BPEMEHH, Macchl Teja, O0bEMa, CHUJIBI H
TeMIepaTyphbl ¢ MCIHOJIb30BAHUEM AHAIOTOBBIX M LU(POBBIX NMPHUOOPOB, 3aMUCHIBATh MOKA3aHUS
MPpUOOPOB ¢ YUETOM 3aJaHHON aOCOTIOTHON MOTPEITHOCTH U3MEPEHHI;

IPOBOJIUTh MCCIIEJOBAHUE 3aBUCHUMOCTH OJHOW (DM3WYECKOM BEIMYMHBI OT Jpyro c¢
WCTIOJIB30BAHUEM TIPSIMBIX M3MEpPEHHH (3aBUCHMOCTH ITyTH PaBHOMEPHO IBIDKYIIETOCS Tela OT
BPEMEHHU [IBWKCHHUS TeJa, CHIBI TPEHHs CKOJBXEHHsS OT Beca Tela, KadecTBa 00paboTKH
MOBEPXHOCTEH TeNl M HE3aBUCUMOCTU CHJIBI TPEHMs OT IUIOLIAJN CONPHUKOCHOBEHHUS TeEJl, CHIIBI
YIPYTOCTH OT Y/UIMHEHMS MPYKUHBI, BHITAJIKUBAIOIIEH CHIIBI OT 00bEMa MOrpyKEHHOM YacTu Tena
M OT TUIOTHOCTH YKHUJKOCTH, €€ HE3aBUCHMOCTH OT IUIOTHOCTH Tella, OT TIIyOWHBI, HA KOTOPYIO
MOTPYXKEHO TEJI0, YCIOBUH IUIaBaHUS TeJl, YCIOBUM paBHOBECHS pblyara U OJIOKOB), y4acTBOBAaTh B
IUTAHUPOBAHUM Y4EOHOTO HCCIEI0BaHUs, COOMpPATh YCTAHOBKY U BBINOJIHATH U3MEPEHUs, CIEAys
NPE/UIOKEHHOMY TIIJIaHy, (UKCUPOBAaTh pe3yibTaThl IOJYYEHHONH 3aBUCUMOCTH (U3NUYECKUX
BEeIMYMH B BHUJE TMPEUIOKEHHBIX TaONWI W TpaduKoOB, IenaTh BBIBOABI IO pPE3yJIbTaTaMm
WCCIIC/IOBAHHS,

MPOBOJIUTh KOCBEHHBIC W3MEPEHUs (DM3NYECKUX BEIWYMH (TUIOTHOCTH BEMIECTBA XKUIKOCTH H
TBEPIOrO TeNa, CHJIAa TPEHWs] CKOJBXKEHMs, JaBJICHHE BO3[yXd, BbITAJIKUBAIOIIAs CHIIA,
JeUCTBYIONAs Ha MOTPYKEHHOE B KUAKOCTh TEJO, KO3(PUIMEHT MOJIe3HOro NeHCTBUS MPOCTHIX
MEXaHU3MOB), CIEAYs NPEJIOKEHHOW HWHCTPYKLMHU: TPU BBIMOJHEHHHM H3MEPEHUH COOHMpaTh
HKCHEPUMEHTAIbHYIO YCTAHOBKY U BBIUUCIIATH 3HAUCHHE HCKOMOH BEJTMUNHBI;

co0Jro1aTh MpaBuiIa TEXHUKHU OE30MIaCHOCTH MU paboTe ¢ 1abopaTopHbIM 000pYI0BaHUEM;



yKa3bplBaTh TMPUHIMIBI JEHCTBUS NPUOOPOB M TEXHUYECKHX YCTPOWCTB: BECHI, TEPMOMETP,
IMHAMOMETp, COOOIIAIOIMINECS COCYIbl, OapoOMeTp, pblYar, MOJBIIKHBINM M HETOABMKHBIA OJIOK,
HAKJIOHHAS! IUTOCKOCTB;

XapaKTepHU30BaTh NPUHIMIBI ACHCTBHUS H3YyYCHHBIX NPHOOPOB M TEXHUYECKUX YCTPOWCTB C
OIOPOH Ha MX ONHMCAHMA (B TOM YHCIIE: TIOAUIMITHUKH, YCTPOHCTBO BOAOIPOBO/IA, THAPABINICCKHUI
Ipecc, MaHOMETp, BHICOTOMEp, MOPIIHEBOM HACOC, apeoMeTp), UCIOJb3ys 3HAHUS O CBOMCTBAX
(bu3NYECKUX SIBICHUH U HEOOXOIMMBIE (PU3HUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

OPUBOAMUTH TMPHUMEPHl (HAXOAUTh WHGPOPMALMIO O MPUMEpax) MPAKTHYECKOTO HCIIOIb30BAHUS
(¢u3MUYeCKUX 3HAHUU B MOBCEIHEBHON KU3HU Ui o0ecredeHns 0e30MacHOCTH MPU OOpaIeHUH C
npubopaMH M TEXHHYECKMMH YCTPOWCTBAMH, COXPAHEHHUS 3/0pOBbS M COONIIOJCHUS HOPM
9KOJIOTMYECKOTO MOBEACHUS B OKPYXKAIOLIeH cpesie;

OCYIIECTBIIATH OTOOP HMCTOYHUKOB MH(opMamuu B VHTEpHETE B COOTBETCTBHHM C 33JaHHBIM
MOMCKOBBIM 3allpOCOM, HAa OCHOBE HMEIOUIMXCS 3HAaHUM M TYTEM CpaBHEHHS pPa3TUYHBIX
MCTOYHHUKOB BBIACTATh HMH()OPMALUIO, KOTOpAs SIBISETCS MPOTHBOPEYMBOW WM MOXET OBITH
HEJIOCTOBEPHOI;

WCTOJNB30BAaTh MpPHU  BBHIOJHEHWH YUYEOHBIX 3aJaHWil  HAayYHO-TIOMYJSIPDHYIO JIUTEPAaTypy
(U3MUECKOTO COJEp)KaHMs, CIIPABOYHBIC MaTepHaibl, pecypchl ceTd VIHTepHeT, BiaaeTh
npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa, NpeoOpa3oBaHus HMHGPOPMAIMHM W3 OJHOM 3HAKOBOM
CHCTEMBI B IPYTYIO;

CO3/71aBaTh COOCTBEHHBIE KPAaTKHE MMChbMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE 2—3 MCTOYHHKOB
nHpopManun (HPU3NIECKOTO COJCPKAHUSA, B TOM YHUCIIE MyOJIMYHO AENaTh KpaTKuEe COOOMICHHUsS O
pe3yabTaTax MPOEKTOB WM YYEOHBIX HCCIENOBAHWNA, IMPH AITOM TPaMOTHO HCIIOIB30BaTh
M3yYEHHBIN MOHATUHHBIN anmapar Kypca (pU3HKH, COPOBOXKIATh BHICTYINICHHE MTPE3EHTALHEH;
MIPHU BBITOJTHEHUN YYEOHBIX MPOEKTOB M MCCIICJAOBAHUHA PACHPENENATh 0OS3aHHOCTH B TPYIIIIE B
COOTBETCTBUM C IIOCTAaBJICHHBIMM 3aJayaMM, CICIUTh 3a BBINOJHEHHEM IUIaHa JeWCTBUM,
aJIeKBaTHO  OLICHMBATh COOCTBEHHBIM BKJIaJ B  JEATENbHOCTb TIPYIIbI, BBICTpaUBaTh
KOMMYHHUKAaTHBHOE B3aUMOJCHUCTBUE, YYUTHIBAS MHEHUE OKPYKAFOIIUX.

K xoHny oOyueHus B 8 kijacce mpeaMeTHbIE pe3yjabTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI OTpa)aThb
Cc(OPMHUPOBAHHOCTh y O0YHAIOIUXCS YMEHUH:

WCIIOJIb30BaTh TMOHATHS: Macca M pa3Mepbl MOJIEKYJ, TEIJIOBOE JIBMIKCHHE aTOMOB W MOJICKYI,
arperaTtHble COCTOSHUSI BEIECTBA, KpHUCTaNIMYeCKUe M amMop(HbIe TeNa, HACBHIIICHHBIA H
HeHaCI)IHIeHHI)IfI map, BJIQXXHOCTb BO34yXad, TEMIICpAaTypda, BHYTPCHHAA OHEPIusd, TEIIOBOU
JIBUTATENb, OJJIEMEHTAPHBIA JJEKTPUYECKUN 3apsifl, DSJIEKTPUYECKOE II0J€, NPOBOJHUKH U
TUDIIEKTPUKH, TIOCTOSTHHBIN 3JIEKTPHUYECKUN TOK, MAarHUTHOE TIOJIE;

pa3nuyath SBICHHs (TEIUIOBOE PACHIMPEHHE W CXKaTHe, TEIUIonepenava, TeIIOBOe paBHOBECHE,
CMauvBaHUE, KANWIUISPHBIE SBICHUS, WCIApPEHHE, KOHJEHCAIUs, IUIaBIIEHHE, KPUCTAILTU3aIUs
(oTBepmeBaHME), KWIIEHWE, Terulonepeaada (TEIUIONPOBOJAHOCTh, KOHBEKIUS, HW3IyYeHHE),
QJIEKTPHU3AIMS TeJ, B3aUMOJCHCTBHE 3apsliOB, IEHCTBUS DIIEKTPUUYECKOTO TOKa, KOPOTKOE
3aMbIKaHUC, BSaHMOJIeﬁCTBI/IC MAarHuToOB, HeﬁCTBHe MAaroMuTHOroO 1mojid Ha MNPOBOJHHUK C TOKOM,
ANEKTPOMArHUTHAS WHIYKIHS) MO OMHCAHMIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPHPYIOIIUX JaHHOE (PU3NYECKOE SBIICHUE;

pacrio3HaBaTh HPOsIBICHNE U3YYCHHBIX (PM3UUECKUX SIBICHUI B OKPYXKAIOIIEM MHUPE, B TOM YHCIIE
(I)I/ISI/I‘IGCKI/IG SABJICHUS B HPUPOAC: MOBCPXHOCTHOC HATSKCHUC U KAIIWJIJIAPHBIC SBJICHUA B
MpHUPOJIe, KPUCTALTBI B Tpupoze, u3inydeHue CoJHIA, 3aMep3aHue BOJOEMOB, MOPCKHE OpH3HI,
oOpa3oBaHMe POCHI, TYMaHa, WHEsI, CHETa, SJICKTPUIECKUE SIBICHUSI B aTMOCc(epe, FIEKTPHIECTBO
KHUBBIX OPraHU3MOB, MAarHUTHOE T0JIe 3eMJIH, Apeiid MOM0COB, POIb MATHUTHOTO TOJIS JUISl KU3HH
Ha 3emiie, MOJISIPHOE CUSIHUE, TIPU ATOM IEPEBOIUTH MPAKTHUECKYIO 33/1a4y B YU€OHYIO, BBIICIATh
CYIIIECTBEHHBIC CBOMCTBA (MMPU3HAKHN) GU3HUECKUX SBICHHIA;



OIMCHIBATh U3YYECHHBIE CBOMCTBA TN U (PU3NUECKUE SIBIICHUS, UCTIONb3Ys (PH3NUECKUE BETHUUHBI
(Temmeparypa, BHYTPEHHSS SHEpPrusi, KOJUYECTBO TEIJIOTHI, yeIbHAs TEMJIOEMKOCTh BEIIEeCTBa,
yenbHas TEIUIoTa IUIaBJICHUs, yIelIbHas TEIUIoTa napooOpa3oBaHusl, ylellbHas TEII0Ta CrOpaHus
TOIJIMBA, KOA(P(PHUIMEHT IMOJIE3HOTO JEHCTBUS TEIJIOBOM MAaIIMHBI, OTHOCHUTENIbHAS BIIAKHOCTD
BO3[yXa, JJIEKTPUYECKUH 3aps, CUia TOKa, 3JIEKTPUUECKOE HAIPsHKEHHUE, COIPOTUBIICHHUE
MIPOBOJHHKA, YIEIbHOE COMPOTHUBIIEHUE BEIIECTBA, paboTa M MOIIHOCTH 3JEKTPHUUECKOIO TOKA),
MIPU OMUCAHUH NPABUIIBHO TPAKTOBATh (PM3UUYECKUN CMBICI UCIIOJIb3yEeMbIX BETUYUH, 0003HAYCHHUS
U eIUHHUIBI (PU3MUYECKUX BEIWYHMH, HAXOMUTHh (OPMYJIbI, CBS3BIBAIOLIME MAHHYIO (DPU3HUECKYIO
BEIMYUHY C JIPYTMMHU BEJIHMYMHAMH, CTPOUTH TpapUKH HM3YUYEHHBIX 3aBHCUMOCTEH (U3NYECKHX
BEJINYUH;

XapaKTepu30BaTh CBOWMCTBA TeJ, (U3MYECKHE SBJICHHS W TIPOLECCHI, HCIIONB3YSl OCHOBHBIC
MOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKOM TEOPUH CTPOEHUS BEIECTBA, MPUHLUII CYNEPIIO3UIUU
nosiel (Ha Ka4yecTBEHHOM YpPOBHE), 3aKOH COXpaHEHHUs 3apsna, 3akoH Oma JUis yyacTKa Iemw,
3akoH Jlxoyns—JIeHna, 3aK0H COXpaHEHUs YPHEPTUH, TIPH 3TOM JIaBaTh CIOBECHYIO (DOPMYITHPOBKY
3aKOHA U 3aIIMCBIBATh €r0 MaTEMaTUYECKOE BBIPAKECHUE;

OOBSICHATh (DPU3MYECKHE TPOLECCHl W CBOMCTBA TEJN, B TOM YHCIE€ M B KOHTEKCTE CHUTYalHi
[IPaKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BbIABIATb MNPUYMHHOCIIEICTBEHHBIE CBSI3U, CTPOMTH
oOBsicHEeHHEe W3 1—2 JOrMYecKuX IIaroB ¢ Omopod Ha 1—2 H3y4yeHHBIX CBOWCTBA (U3NYECKUX
SIBJIICHUH, GU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEHH;

pemats pacuéTHble 3a1ayd B 2—3 AEWCTBUS, UCIIONB3Yys 3aKOHBI U (DOPMYIBI, CBS3BIBAIOILIUE
¢dbu3nuecKkre BENWYHHBI: Ha OCHOBE aHAJIM3a YCIOBHS 3a/layd 3allMChIBaTh KPATKOE YCJIOBHE,
BBISIBJISITH HENOCTATOK JIaHHBIX Ui pELIEHUs 3aJayd, BbIOMpPAaTh 3aKOHbI U (OPMYJIbI,
HeoOXouMBble ISl €€ pelIeHHs, MPOBOAUTH pPacdy€Tbl M CpPAaBHUBATH IIOJYYEHHOE 3HAYEHHUE
(bu3MYecKoil BENMUYNHBI C U3BECTHBIMU JAHHBIMU;

pacrno3HaBaTh MpOOJEMbI, KOTOPbIE MOXKHO PpEUIUTh MpPH IMOMOIIM (PU3NYECKUX METOJIOB,
UCIIOJIb3YSl OINKCAaHUE MCCIEAOBAHUSA, BBIIEIATh IPOBEPAEMOE IPEANOIOKEHUE, OLCHUBATDH
MIPaBWJIbHOCTbH MOPSI/IKA IPOBEIEHUS UCCIIEJOBAHMSI, IEJIaTh BBIBOJIBI;

MPOBOJIUTH OMNBITHI MO HAOIIOAEHUIO (PU3MUECKUX SBICHUN WM (QU3UYECKUX CBOWCTB Tel
(xanuIsipHbBIE SIBJICHUS, 3aBUCUMOCTD JJAaBJICHUSI BO3/1yXa OT €ro 00bEMa, TeMIepaTypbl, CKOPOCTH
mpolecca OCThIBAHMS W HarpeBaHMs NMPU M3JIYYEHUU OT I[BeTa H3JIydarolleil (IOTJIOoLIarouieil)
MIOBEPXHOCTH, CKOPOCTb HCHApPEHMs] BOABI OT TEMIEpPATypbl JKUAKOCTH U IUIOIIAIU €€
MIOBEPXHOCTHU, DJIEKTPU3aLMs TEJ U B3aMMOJIEHCTBHE JJIEKTPUUECKUX 3apsiioB, B3aUMOJAEHUCTBHE
MOCTOSIHHBIX MAarHWTOB, BHU3yajU3allisd MAarHUTHBIX MOJIeH TOCTOSIHHBIX MarHUTOB, JEMCTBUS
MarHMUTHOTO TMOJII HAa TPOBOJHHUK C TOKOM, CBOMCTBAa JJIKTpOMAarHumra, CBOICTBa
AJIEKTPOJBHUraTeNsi IOCTOSIHHOTO ToOKa): (OpPMYJIHMpOBaTh MpOBEpSEMbIe  IMPEAINONIOKEHUS,
coOMpaTh YCTaHOBKY W3 TMPEIJIOKEHHOT0 000pylOBaHMSA, ONUCHIBaTH XOJA ONbITa U
hopmyTupOoBaTh BHIBOJIBI;

BBITIOJHATH NPSIMbIE U3MEPEHMSI TEMIIEPATYPhl, OTHOCUTEIBHON BIAKHOCTH BO3/1yXa, CHJIBI TOKa,
HampsDKEHUs € HUCIOJB30BAaHUMEM AaHAJIOTOBBIX MPHOOPOB M JATYMKOB (U3MYECKUX BEJIWYHH,
CpaBHMBATh PE3YJIbTAThl H3MEPEHUH C YUETOM 3a/1aHHOM a0COJIFOTHOM MOTPEIIHOCTH;

MPOBOAUTH HCCIEAOBAaHWE 3aBUCHUMOCTH OJHOM (U3MYECKOW BEIWYUHBI OT JApPYyro c
HCIOJIb30BaHNUEM MPAMBIX U3MEPEHHH (3aBUCUMOCTH COIPOTHUBIICHUS MPOBOJAHHUKA OT €T0 JUIUHBI,
IJIOLIA/IA MTONEPEYHOr0 CEYEHMSI U YAEIBHOTO CONPOTUBIIEHUS BELIECTBA IPOBOIHUKA, CUJIBI TOKA,
UIYHIET0 Yepe3 MPOBOJHUK, OT HAIIPSDKEHUs HA IPOBOJHUKE, MCCIEOBAHKE 1OCIIEI0BATEILHOTO
U MapajieIbHOTO COEUHEHHUI TPOBOJAHUKOB): TUIAHUPOBATH MCCIEA0OBaHNUE, COOMPATh YCTAHOBKY
Y BBITIOJHATH U3MEPEHHUs, CIeysl MPEUI0KEHHOMY IIJIaHy, GUKCHUPOBATh Pe3yAbTaThl MOJYy4YEeHHOU
3aBHCUMOCTH B BHUJIE TaOIUI] U TpaUKOB, JeNaTh BHIBOJBI IO PE3YJIbTaTaM MUCCIIEIOBAHUS;



MPOBOJNTh KOCBEHHBIE WM3MEpeHUs (U3NYECKUX BEIMYUH (yIelbHas TETIOEMKOCTh BEIIECTBA,
CONPOTHBIICHUE TIPOBOJHHMKA, pabdoTa M MOUIHOCTh DIIEKTPUYECKOTO TOKA): IUIAHHPOBATH
W3MEPEHUs, COOUPATh IKCIEPUMECHTAIBHYIO YCTAaHOBKY, CIEIys MPEUIOKEHHOW WHCTPYKIWHU, H
BBIYHCIIATH 3HAYCHHUE BEITMYMHBI,

coOJr01aTh MpaBuiia TEXHUKK OE30IaCHOCTH MU paboTe ¢ J1abopaTOpHBIM 00OPYI0BAHHEM;
XapaKTepU30BaTh MPHUHIHUIBI JIEHCTBUS HM3YYCHHBIX MPUOOPOB W TEXHUYECKUX YCTPOWCTB C
OIIOPO¥ Ha UX ONMHCAHUS (B TOM YHCJIE: CHCTEMa OTOIUICHUS JIOMOB, TUTPOMETP, IapoBasi TypOuHa,
aMIepMeTp, BOJBTMETP, CUETYHMK DJICKTPUUYECKOW DHEPTHH, IIEKTPOOCBETUTEILHBIC MPHOOPHI,
HarpeBaTeNbHBIE IEKTPONPUOOPHI (IPUMEPHI), SMEKTPUICCKHUE MPETOXPAHUTEIHN, JIIEKTPOMATHUT,
AJIEKTPOJBUTATENh MTOCTOSTHHOTO TOKA), MCIOJb3Yys 3HAHHUS O CBOMCTBaX (PM3WYECKUX SBICHUU U
HE00XO0IMMBbIC (PU3NIECKUE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKHE YCTPOWCTBA W HW3MEPUTENBbHBIC MPHOOPHI MO CXeMaM |
CXEMAaTUYHBIM PUCYHKaM (KHJIKOCTHBIA TEPMOMETP, TEPMOC, TICUXPOMETP, THTPOMETP, IBUTATEIb
BHYTPEHHETO CrOpaHus, JJIEKTPOCKOIN, PEOCTAT), COCTABJIATH CXEMbI JJICKTPUYCCKUX IICTICH C
MOCJICIOBATEIBHBIM W TapaJUICIbHBIM  COCJMHEHHEM DIIEMEHTOB, pa3jinyas  YCIOBHBIC
0003HAYCHHS HJIEMEHTOB JICKTPUICCKUX IICTICH;

MPUBOAMUTH TMPUMEPhl (HAXOAUTh WHPOPMAIMIO O TPUMEpax) MPAKTHUYSCKOTO HCIIOIb30BAHHS
(bu3NYeCKUX 3HAHUU B MOBCETHEBHOM JKU3HU JUIs 00eCIieueHHs OE30MaCHOCTH TIPU OOpAICHUH C
npuboOpaMu W TEXHHUYECKUMHU YCTPOMCTBAMH, COXPAHCHHS 370POBbS M COOJIOJCHHUS HOPM
HKOJIOTUYECKOTO MOBEICHUS B OKPY)KAIOIIEH cpeie;

OCYIIECTBIISTh TOWCK HWHpOpMAIMK (PU3NIECKOro cojaepkanuss B VIHTepHeTe, Ha OCHOBE
UMEIOIIUXCS 3HAHUHN U MyTéM CpaBHEHUS JIOTIOJHUTEIHHBIX NCTOYHUKOB BBIICISATH HH(DOPMAIIHIO,
KOTOpasi SIBISIETCS MPOTUBOPEUNBOM HIIM MOKET OBITh HEIOCTOBEPHOM;

WCIIOJIb30BaTh TPU  BBIIOJIHEHWW YYEOHBIX 3a/JlaHUi  HAYYHO-TIONMYJISIPHYIO  JTUTEPATypy
(bU3MYECKOTO COJEp)KaHUsS, CIPAaBOYHBIE MaTepHalbl, pecypchl ceTh VIHTepHeT, BIaaeTh
npuéMaMl KOHCIIEKTHPOBAHHS TEKCTa, MpeoOpa3oBaHus WHGOpPMALUKM M3 OJHOM 3HAKOBOM
CHCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIE MUCHMEHHBIC M KpaTKHUE YCTHBIE COOOIIeHNUs, 000011as nH(OPMAIIHIO U3
HECKOJIBKUX HCTOYHUKOB (DU3UYECKOTO COJEPKAHUS, B TOM YHCIIEC IYOJUIHO MPEICTABIATH
pe3ynbTaThl TMPOEKTHOM WM HCCIEAOBATENbCKOM JEATENbHOCTH, TPU ITOM TPaAMOTHO
WCIONIb30BaTh M3YUEHHBIM MOHSITHHUHBIN ammapar Kypca (U3MKH, COMPOBOXAATH BHICTYIUICHHE
MpEe3EHTALNEN;

MIPU BBIMIOJHEHUH Y4YEOHBIX MPOEKTOB U HCCIEAOBAHUN (PUINYECKUX MPOIECCOB PACIPEIENSTh
00sI3aHHOCTH B TPYIIIIE B COOTBETCTBUH C TOCTaBJICHHBIMHU 3aJlaYaMH, CJICIUTH 32 BBITOJIHCHUEM
IJIaHa JICWCTBUH M KOPPEKTHPOBATH €ro, ajJeKBaTHO OICHWBAaTh COOCTBEHHBINH BKJIA] B
JeSTeNbHOCTh TPYIIBI, BEICTPAUBATh KOMMYHUKATUBHOE B3aUMOJICHCTBUE, MPOSIBIISISI TOTOBHOCTH
pazpemats KOHQIUKTHL.

K xoHuy oOyueHus B 9 kjacce mpeaMeTHbIE pe3yjabTaThl Ha 0a30BOM YpPOBHE JIOJKHBI OTpa)aThb
c(OPMUPOBAHHOCTH Y O0YYAIOIINXCS YMEHHIA:

WCIIOIB30BaTh MOHATHS: CUCTEMa OTCUéTa, MaTepHaIbHAs TOYKA, TPACKTOPHS, OTHOCUTEIHHOCTD
MEXaHUYECKOTO JIBOKEHUA, nedopmarus (ympyras, TJIaCTUYECKas), TpEHue,
[EHTPOCTPEMUTENHHOE YCKOPEHHE, HEBECOMOCTh M MEPETpPYy3KH, LEHTP TSHKECTH, aOCOIIOTHO
TBEPMIOE TENO, IEHTP TSHKECTH TBEPAOTO Teja, paBHOBECHE, MEXaHUYECKHE KOJIEOaHUS U BOJIHBI,
3BYK, MHQPA3BYK U YJIbTPa3BYK, 3JIEKTPOMArHUTHBIE BOJHBI, IIKaja 3JIEKTPOMArHUTHBIX BOJIH,
CBET, OJU30PYKOCTh M AalIbHO30PKOCTh, CHEKTPbl MCIYCKaHMs M TOIJIONIeHUs, anbda, Oera- u
ramMmMma-u3JIy4eHHsl, U30TOIbI, SIACPHAs SHEPreTHKA;

paznuuath  siBI€HUs  (paBHOMEpPHOE U HEPaBHOMEpPHOE  NPSIMOJMHEHHOE  JBU)KEHHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JIBIKEHUE, CBOOOHOE TMaIeHNE TeJl, PABHOMEPHOE JIBIIKEHUE



10 OKPYXHOCTH, B3aMMOJICHCTBUE TeJI, PEAKTHBHOE JIBIKCHHUE, KOJICOATCIIbHOC JBHIKCHHE
(3aTyxaromnpe M BBIHYXKICHHBIC KOJICOAHHs), pe30HAHC, BOJIHOBOE JIBM)KEHUE, OTPaKEHUE 3BYKa,
NPSIMOJIMHEHHOE PAaCHpPOCTPAHEHUE, OTPAKCHHE W IPEJIOMJICHHE CBETa, IOJIHOC BHYTPEHHEE
OTpaXEHHE CBETa, PAa3OXKCHHE OCJIOr0 CBETa B CIEKTP M CJOXKCHHE CIIEKTPAIbHBIX IIBETOB,
JUCIIEPCUSl CBETa, €CTECTBEHHAs pPATUOAKTHBHOCTh, BO3HHKHOBEHHUE JIMHEHYATOrO CIIEKTpa
M3JIy4eHUs) 1O OMHMCAHHMIO UX XapaKTePHBIX CBOMCTB M Ha OCHOBE OIBITOB, JIEMOHCTPHUPYIOIIMX
TaHHOE (PU3HUYECKOE SIBIICHUE;

pacro3HaBaTh POSBICHUE U3YUYCHHBIX (M3NYCCKUX SBJICHHUI B OKPYXAIOIeM MHUpPE (B TOM YHCIIE
(busnveckue sBICHHUS B MPUPOJC: MPHIUBLI U OTIUBBI, ABMKeHUE TuTaHeT COMHEUHOW CHCTEMBI,
PCaKTUBHOE JBM)KCHHE JKUBBIX OPraHW3MOB, BOCHPHITHE 3BYKOB »KHMBOTHBIMH, 3€MJICTPSCCHUE,
CCHCMHUYECKHE BOJIHBI, IIyHAMH, 3X0, I[BETa TEJI, ONTHYCCKUE SABJICHUS B IPUPOJIE, OMOJIOTHIECKOE
JCWCTBUE BUAMMOTO, YIbTPA(QUOIECTOBOTO M PEHTTEHOBCKOTO HW3JIYYCHHUU, €CTECTBECHHBIN
pajMOaKTUBHBIA (DOH, KOCMHUYECKHE Jy4YH, PAJIHOAKTHBHOC H3JIyYCHHE NMPUPOIHBIX MHUHEPAJIOB,
JCUCTBUE pAJMOAKTHBHBIX M3JIYyYCHUH Ha OpraHU3M 4YeJIOBEKa), MpPHU OTOM IEPEBOIHUTH
MPAaKTUYECKYIO 33a7auy B Y4eOHYIO, BBIIEIATh CYIIECTBEHHBIC CBOMCTBA (MPU3HAKK) (PH3HUECKUX
SIBJIICHHI,

OIMCHIBATh M3YYCHHBIC CBOMCTBA TNl U (PU3NYCCKHE SIBICHUS, UCTIONB3Ysl (PU3NUYCCKUE BETUUNHBI
(cpemusis W MrHOBEHHAs CKOPOCTh Tejda TPH HEPAaBHOMEPHOM JBH)KCHUH, YCKOPEHHE,
nepeMeIleHue, MyTh, YIIIOBask CKOPOCTh, CHJIA TPEHUS, CHJIa YIIPYTrOCTH, CHJIa TAXKECTH, YCKOPEHUE
CBOOOJHOTO TMAJICHHs, BEC Tela, HMMITYJIbC TeJa, HMMIYJIbC CHIIbI, MEXaHH4YecKas pabora u
MOIIHOCTb, TIOTEHI[HAIbHAS SHEPIHs TeJIa, MOJAHIATOIO HaJl MOBEPXHOCTHIO 3eMJIH, IIOTCHIIHATbHAS
SHEPIus C)KaTOW NPYKUHBI, KHHETUYECKAs DHEPTHUs, MOJIHAS MEXaHH4YEeCKasl SHEPIrHs, NepUo] U
9yacToTa KoyieOaHui, JJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA TOHA, CKOPOCTH CBETA, MIOKA3aTellb
MPEJIOMIJICHHUS CPEJIbI), IPU ONMHCAHUHU MPABUIBHO TPAKTOBATh (PM3UUECKUN CMBICI HCIIOJIB3YEMbIX
BEJIMYMH, 0003HAUCHUS U €IMHUIBI (QU3NYCCKUX BEITUYWH, HAXOIAUTh (HOPMYJIbI, CBSI3BIBAIOIIHEC
JTaHHYIO (DU3MYECKYI0 BEIWYMHY C JAPYIMMH BEIIMYMHAMH, CTPOMTH TpaGuKH H3YUdECHHBIX
3aBHCHUMOCTEH (DU3HUYCCKUX BEIIUYHH;

XapaKkTepU30BaTh CBOMCTBA Tell, (GU3MUCCKHUE SIBICHHUS M MPOIIECCHI, UCIIONIB3Ys 3aKOH COXPaHCHHS
SHEPIWH, 3aKOH BCEMHPHOTO  TATOTEHHS, TMPHHIAI  CYMEPIO3UIUK  CHJI,  T[PHHIIUI
oTtHocuTeNbHOCTHU ["anmuiiesi, 3akoHbl HhIOTOHA, 3aKOH COXPAaHEHHS UMITYJIbCA, 3aKOHBI OTPaKCHUS
U TPEIIOMJICHHSI CBETA, 3aKOHBI COXPAHEHHS 3apsJ0BOTO M MAaCCOBOTO YHCET MpPH SACPHBIX
peakiusx, MPH OSTOM JaBaTh CIIOBECHYIO (OPMYIHPOBKY 3aKOHa U 3alKChIBATH €rO0
MaTeMaTHYECKOE BBIPaKEHHUE,;

OOBSICHATh (DU3MUYCCKHE TMPOIECCHl W CBOKMCTBA TEJNI, B TOM YHCI€ M B KOHTEKCTE CHUTYaIlWid
MPaKTUKOOPHUEHTHPOBAHHOTO XapaKkTepa: BBISBIATh HMPUYHMHHO-CICICTBCHHBIC CBSI3H, CTPOUTH
0O0BsICHEHUE W3 2—3 JIOTMYECKHUX IIaroB ¢ OMOpPON Ha 2—3 HM3YYCHHBIX CBONCTBAa (U3NYCCKHUX
SIBJICHUH, (PU3UUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pelaTh pacuéTHbIC 3a/1a4K (OMHUPAIOIINECS HA CUCTEMY M3 2—3 ypaBHEHHIA), UCTIONB3Ys 3aKOHBI U
dbopMyIbl, CBs3bIBarOIIMEe (U3MYCCKHE BEIMYMHBI: HAa OCHOBE aHajW3a YCJIOBUS 3aJaud
3aMUCBIBATh KPATKOE YCJIOBHE, BBIIBIIATH HEIOCTAIOIINE WM W30BITOYHBIC JaHHBIC, BHIOUPATH
3aKOHBI W (OPMYIIbI, HEOOXOMWUMBIC JUIS PEIICHWs, MTPOBOIUTh pPAaCYEThl W  OIECHHBAThH
PCATUCTUYHOCTD MOJYYCHHOTO 3HAUCHHS (PU3MUECKON BEIMIHMHBI,

pacro3HaBaTh MPOOJEMBI, KOTOPbIE MOXXHO PEIIUTh IPH I[MOMOIIKA (PU3NYSCKUX METOJIOB,
UCTOJIBb3ysl OIUCAHWE WCCIICIOBAHUS, BBIACIATh MPOBEPIEMOE TPEAMNONIOKECHUE, OIICHUBAThH
MPABWIBHOCTh TIOPSAIKA TPOBEICHUS WCCIICOBAHMS, JIelaTh BBIBOABI, HWHTEPIPETHPOBATH
Pe3yJIbTaThl HAOFOICHUI U OTIBITOB;

MPOBOJMTH OMBITBI 10 HAOJIOJMCHUIO (U3MYSCKUX SBICHUN WM (DU3UYECKHMX CBOWCTB Tei
(u3ydeHue BTOPOTO 3akoHa HBIOTOHA, 3aKOHA COXpaHEHUS SHEPTUH, 3aBUCUMOCTH IIEpHOJa



KoJIeOaHUH MPYXHMHHOTO MasiTHUKA OT MAcChl Ipy3a U KECTKOCTH MPYKUHBI M HE3aBUCUMOCTb OT
aMIUTUTY/bl MaJblX KOJICOAHUH, MPSAMOJIMHENHOE PaclpOCTpPaHEHHE CBETa, pa3jioXkeHue Oenoro
CBETa B CIEKTpP, M3y4CHHE CBOHCTB M300pa’KeHHs B IUIOCKOM 3€pKaje M CBOWCTB M300pa)kKeHUs
npeaMera B COOMparomieil JInH3e, HaOJI0ICHHE CIUIOIIHBIX U JIMHEHYATBhIX CIIEKTPOB M3ITYUCHUS):
CaMOCTOSITEJILHO COOMpaTh YCTAaHOBKY M3 M30BITOYHOIO Habopa 00OpYyIOBaHUS, OMMCHIBATH XOJ
OIIBITA U €r0 PE3yJbTaThl, POPMYINPOBATH BHIBOJBL;

IIPOBOJUTH IPU HEOOXOIUMMOCTH CEPHUI0 MPSIMBIX H3MEPEHHH, OIpenelss CpeAHee 3HaueHHe
U3MepsieMOil BeNMW4HMHBI ((POKYCHOE paccTOsHUE COOMpPAOLICH JHMH3BI), 0OOCHOBBIBATH BBIOOD
criocob6a n3MepeHus (M3MEpUTEIHHOTO PrOopa);

MPOBOJIUTH HCCIECIOBAHNE 3aBUCHUMOCTEH (DU3MYECKHX BEIMYUH C HCHOJIB30BAHUEM TPSMBIX
M3MEpeHuil (3aBUCUMOCTh IYTH OT BPEMEHHU NPH PaBHOYCKOPEHHOM IBIKEHUHM 0€3 HayallbHOU
CKOpOCTH, NEepHOAa KoleOaHUH MaTeMaTHUYECKOro MasTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU yrIJia
OTpPaKEHMsI CBETa OT yIja MNaJeHUs U Yrja MpeJoMJIeHHs OT yrjia HaJeHus): IUIAHUPOBaThb
HCCIIEIOBaHUE, CaMOCTOSTENbHO COOMpaTh YCTaHOBKY, (DUKCHUpPOBATh PE3YyIbTAThl MOIYyYEHHOU
3aBHCUMOCTH (PM3NYECKUX BEIMYMH B BHJE TaONHIl U TpauKOB, JeaTh BBHIBOABI IO pe3ysibTaTaM
UCCIIEIOBaHMS;

IIPOBOJUTH KOCBEHHBIE MU3MEPEHUS (U3NYECKUX BEIMUYUH (CPEIHSs CKOPOCTb U YCKOPEHUE Tena
IIPY PaBHOYCKOPEHHOM JIBUKEHHMHU, YCKOPEHHE CBOOOJHOIO MafeHHUs, KECTKOCTb MPYXKHUHBI,
KOA(Q(QUIMEHT TPEHUS CKOJIbXKEHMs, MEXaHWdeckas paboTa M MOIIHOCTb, 4acTOTa U IEPHOA
KoJ1e0aHUi MaTeMaTH4eCKOro U MPYKMHHOIO MAasTHUKOB, ONTUYECKasl Cujla COOMpPAIOILEN JIMH3bI,
panMOaKTUBHBIA (OH): TUTAHUPOBATH M3MEPEHUs, COOMPATh SKCHEPUMEHTAIBHYIO YCTaHOBKY H
BBITIOJIHATh U3MEPEHUS, CIIeAys NPEIJIOKECHHON MHCTPYKLUHU, BBIUNACIATh 3HAYCHUE BEIMYUHBI U
aHAJIN3UPOBATh IOJTYYECHHBIE PE3YJIBTATHI C YUETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHMI;
co0Jro1aTh MpaBuiIa TEXHUKH OE€30IIaCHOCTH MPU paboTe ¢ 1abopaTopHbIM 000pYyI0BaHUEM;
pa3nuyaTh OCHOBHBIE MPU3HAKM H3YYEHHBIX (U3MUECKUX MOJIeNel: MaTepuaiabHas TO4YKa,
a0COIOTHO TBEPJOE TENO, TOYCUHBIH UCTOUHUK CBETa, JIyd, TOHKAs JIMH3a, TJIAHETapHas MOJIEINb
aToMa, HyKJIOHHAsl MOJIeJIb aTOMHOTO SIpa;

XapaKTepu30BaTh NPUHLUMIIBI JIEHCTBUS M3YYEHHBIX HPUOOPOB M TEXHUYECKUX YCTPOMCTB ¢
OMOpOM Ha WX ONMCcaHus (B TOM YHCIE: CIUIOMETP, JAaTYMKU IOJIOKEHHUS, PAacCTOSHUS U
YCKOpEHHUs, pakera, »JXOJOT, OYKH, MEepHUCcKol, QoToanmnapar, ONTHUYECKHE CBETOBOJBI,
CIIEKTPOCKON, J03UMETp, Kamepa BuibcoHa), MCIONB3ys 3HAHUS O CBOMCTBaxX (pU3MUECKUX
SABJICHUI U HEOOXOMMBbIe (PU3UUECKHE 3aKOHOMEPHOCTH;

HCIIOJIb30BAaTh CXE€Mbl M CXEMAaTHUYHbIE pPHUCYHKHM M3YyYEHHBIX TEXHMYECKHUX YCTPOMCTB,
U3MEPUTENBbHBIX MPUOOPOB M TEXHOJOTHYECKUX MPOLECCOB MPHU PEIICHUH Y4eOHO-TIPAKTUYECKUX
3a/1a4, ONTHYECKHE CXEMbI JJI MOCTPOCHUS M300paKeHUH B IUIOCKOM 3epKaje U coOuparomiei
JIMH3E,

MPUBOJUTE TPUMEPHI (HAXOAUTh HH(GOPMALMIO O MPHUMEpax) MPaKTUYECKOTO HCIOJIb30BAHUS
¢u3nUecKUx 3HAHUHN B MMOBCEJHEBHOM KU3HU JUId oOecredeHus 6e30MacHOCTH NpU OOpalleHud ¢
npubopaMM W TEXHHUUYECKUMH YCTPOWCTBAMH, COXPAHEHHUS 310pPOBbS M COOJIOACHUS HOPM
9KOJIOTUYECKOIO MTOBEJICHUS B OKPYXKAIOIIEH cpefie;

OCYILIECTBIIATh MOMCK HMHpoOpManuu (U3UUECKOro cojepxaHus B VHTepHETE, CaMOCTOSATEIBHO
(bopMynMpys MOUCKOBBIH 3allpoC, HAXOIUTh ITyTH OIpPEAENIEHUS JOCTOBEPHOCTH IOITY4YE€HHOU
MH(pOpMaLUU Ha OCHOBE UMEIOIIMXCS 3HAHUN U JJONOJHUTEIbHBIX HICTOYHUKOB;

UCIOJb30BaTh IpPHU  BBINOJHEHWH Y4YEOHBIX 3aJaHMM HAy4yHO-NOMYJSIPDHYIO JIMTEpATypy
(GU3MYECKOr0 COMAEp)KaHUs, CIpPaBOYHbIE MaTepuanbl, pecypcbl cetd VHTepHeT, BianeTh
npuéMamMi KOHCHEKTHPOBAHUS TEKCTa, IpeoOpa3oBaHus WHGPOpPMAMKM U3 OJHOM 3HAKOBOM
CHCTEMBI B JIpYTYIO;



co31aBaThb COOCTBEHHBIE MHCHMEHHEBIE H YCTHBIC COO6H_I€HI/I}I Ha OCHOBC HH(pOpMaL[HH u3
HECKOJIbKUX HCTOYHUKOB (DPU3MUECKOrO COAEp)KaHus, IMyOIMYHO MPEICTaBIATh PpE3yIbTAThI
IIPOEKTHOM WJIM HUCCIEA0BAaTEIbCKOW JEATEIbHOCTH, IPH 3TOM TI'PaMOTHO MCIIOJIb30BaTh
M3YyYCHHBIN MOHATUIHBIN anmapar U3y4yaeMmoro pasjaena (U3MKH U COMPOBOXKIATH BBICTYIJICHHUE
Mpe3eHTalHen ¢ ya€TOM 0COOEHHOCTEH ayIMTOPHH CBEPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHHUE

7 KJIIACC
Ne HaumeHoBaHue pa3iesioB U TeM KoJuun4vecTBo 4acoB DJIeKTPOHHBbIE
n/n NMporpaMmMbl Bcero Kourpoabubie | IIpaktudeckue | (uudposbie)
padoTbI padoThl o0pasoBare/ibHbIE
pecypchl
Paznen 1. ®usuka u e€ posib B NO3HAHUU OKPYKAKOLIEr0 MUpa
11 ®duszuka - HayKa o IpUpoae 2 Bu6muotexa [JOK
https://m.edso0.ru/7f416194
1.2 du3nyecKkue BEITHYUHBI 2 1 bubmnoreka IIOK
https://m.edso0.ru/7f416194
13 EcTtecTBeHHOHay4YHBII METOJ1 TO3HAHUS 2 1 bubnmnorexka HOK
https://m.edso0.ru/7f416194
Wroro mo paszneny 6
Pasznen 2. [lepBoHayaibHble CBEeJeHUS 0 CTPOEHUH BelleCTBA
2.1 CrpoeHue BeniecTBa 1 bubnmnorexka HOK
https://m.edso0.ru/7f416194
2.2 JIBr>KeHre 1 B3aUMOJICHCTBUE YaCTHII 2 1 bubnuoteka [JOK
BEIIIECTBA https://m.edso0.ru/7f416194
2.3 ArperaTHble COCTOSIHMSI BEILIECTBA 2 bubmuoreka [JOK
https://m.edso0.ru/7f416194
Uroro no pazneny )
Pa3nea 3. /IBu:xeHne u B3auMojielicTBHe TeJl
3.1 MexaHn4ecKoe JBHKCHHE 3 bu6anoreka LIOK
https://m.edso0.ru/7f416194
3.2 WNuepuus, macca, TIIOTHOCTH 4 1 bu6anoreka LIOK
https://m.edsoo.ru/7f416194
3.3 Cuta. Bunsr cun 14 1 2 bubmuoreka [JOK
https://m.edsoo.ru/7f416194
Utoro no pazneny 21
Pasznea 4. /laBjieHne TBEPABIX TeJl, JKMAKOCTEH U ra3oB
4.1 JMaBnenue. Ilepenaya naBineHus: TBEPABIMUA 3 bu6muoreka [IOK
TeJIaMU, YKUJIKOCTIMHU U Ta3aMu https://m.edsoo0.ru/7f416194
4.2 JlaBneHue XUIKOCTH 5 bubnuoteka [JOK

https://m.edsoo.ru/7f416194
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4.3 ATMocdepHOe TaBIeHHE 6 bubmmoreka [JOK
https://m.eds00.ru/7f416194
4.4 JlelicTBUE KUJKOCTH U Ta3a Ha MOTPYXEHHOE 7 1 3 Bu6muotexa [JOK
B HUX TeJIO https://m.eds00.ru/7f416194
Uroro no pazueny 21
Pasznesa 5. PaGora u MomHOCTb. JHEprus
5.1 PabGora 1 MOIIHOCTH 3 1 bubnunoreka LIOK
https://m.eds00.ru/7f416194
5.2 IIpocTeie MexaHU3MBI ) 1 Bu6muoteka [JOK
https://m.eds00.ru/7f416194
5.3 Mexannyeckast SJHeprus 4 1 1 bubnmnorexka HOK
https://m.edso0.ru/7f416194
Uroro no pazneny 12
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 12
8 KJIACC
Ne ni/mm HaumenoBaHue pa3ieioB U TeM KosmuecTBo yacoB DJIeKTPOHHbIE
NPOrpaMmabl Bcero Konrpoabnbie | IlpakTtuveckue | (uudposbie)
padoTbI padoThbI o0pa3oBaTte/ibHbIE
pecypcsbl
Paszpnen 1. TenuioBble siB1eHust
11 CrtpoeHue u CBOWMCTBA BENIECTBA 7 bu6muoreka [JOK
https://m.edsoo.ru/7f4181ce
1.2 TemoBeie poLeccel 21 1 5 bu6muoreka [JOK
https://m.edsoo.ru/7f4181ce
Hroro no pasneny 28
Pa3ned 2. DiieKTpuyecKHe M MATHUTHBIC SIBJICHHSA
2.1 DIIeKTpHUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 1 bu6muoreka [IOK
U UX B3aUMOJEHCTBHUE https://m.edsoo.ru/7f4181ce
2.2 [TocTOSIHHBIN NEKTPUYECKUI TOK 20 1 7 bubmuoreka [JOK
https://m.edsoo.ru/7f4181ce
2.3 MarHuTHbIE SIBICHUS 6 1 15 bubmuoreka [{OK
https://m.edsoo.ru/7f4181ce
2.4 ONEeKTpOMarHuTHas NHIAYKIHS 4 bubmuoteka [IOK

https://m.edsoo.ru/7f4181ce
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Uroro no pazneny

37

PesepBHOe Bpems 3
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 3 14.5
9 KJIACC
Ne o/ HaumeHoBaHue pa3iesioB U TeM KoJuunyecTBo 4acoB DJIeKTPOHHbIE
MPOrpaMmabl Bcero Kourpoabubie | IIpakTtuyeckue | (uudposbie)
padoTbI padoTbI o0pasoBare/ibHbIE
pecypcesbl
Pa3zpen 1. Mexannueckue siBJIeHUS
1.1 MexaHn4ecKoe NBMKEHUE U CIIOCOOBI €ro 10 1 bu6nunoreka [IOK
OTHCAHMSI https://m.edsoo.ru/7f41a4a6
1.2 Bsaumopeiictsue el 20 1 3 bu6nunorexa [IOK
https://m.edsoo.ru/7f41a4a6
1.3 3aKOHBI COXPAHEHUS 10 3 bubnmnoreka [HOK
https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 40
Pa3zpen 2. Mexann4yeckue KoJe0aHUA M BOJHBI
2.1 MexaHndeckue KojaeOaHus 7 3 bu6anoreka LIOK
https://m.edsoo.ru/7f41a4a6
2.2 MexaHnueckue BOJIHBL. 3BYK 8 1 3 bubmuoreka [JOK
https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 15
Pa3nes 3. DjieKTpOMarHuTHoE NoJie U YJIeKTPOMATHUTHBIE BOJIHBI
3.1 DIIeKTPOMArHuTHOE MOJIE U 6 2 bubnuotexa [JOK
DIICKTPOMArHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 6
Paznen 4. CBeToBbBIE SIBJICHUS
4.1 3aKOHBI paCIpOCTPAaHEHHUS CBETA 6 2 but6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6
4.2 JIuH3b! ¥ onTUYECKUE TPUOOPHI 6 3 bu6muoreka [JOK
https://m.edsoo.ru/7f41a4a6
4.3 PasnosxeHne 6emoro cBera B CIIEKTP 3 2 bubmmoreka [JOK
https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 15

Pa3gen 5. KBanToBbIe IBJICHUSA
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5.1 Hcnyckanue v NOriaomeHue CBeETa arToMOM 4 1 bubmmoreka [JOK
https://m.edsoo.ru/7f41a4a6
5.2 CtpoeHue aTOMHOTO siipa 6 1 Bu6muoteka [JOK
https://m.edsoo.ru/7f41a4a6
5.3 S nepHble peakuu 7 1 1 bubmmoreka [JOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 17
Pasznea 6. [loBropuTeIbH0-0000 1AM MOYJIb
6.1 [ToBTOpeHue 1 0000IIEHNE CONEPIKAHHS 9 2 Bu6muotexa [JOK
Kypca pu3uKu 3a 7-9 Kimacc https://m.edsoo.ru/7f41a4a6
Wroro mo pazneny 9
OBILEE KOJIMYECTBO YACOB T10 TIPOTPAMME 102 3 | 27 |
IMNOYPOUYHOE INTAHUPOBAHUE
7 KJIACC
Ne Tema ypoka KoanuyecTBO 4acoB JlaTa JJIeKTPOHHBbIE U(PPOBHIE
n/n Bcero Kontpoabubie | IlpakTnyeckue | H3y4eHHs | oOpa3oBaTe/IbHbIE
padoThbI padoThbI pecypcbl
1 ®u3nka — Hayka o npupoje. ABneHus 1
TIPUPOJIBI
2 ®usnuecKkue BICHUS 1
3 OuznyecKue BEIUYUHBI U UX U3MEPEHHE 1
4 Ypok-uccnenosanue "M3mepenue 1 1
TEMIIEPATYPHI IPU TTOMOIIIH KUIKOCTHOTO
TEPMOMETpA U AaTYNKaA TeMIepaTypsl”
5 Mertopl HaydHOrO O3HaHusA. Onurcanue 1 bubmuorexa [JOK
(bU3HYECKUX SIBICHUH C TOMOIIBI0 MOJIETIEH https://m.edsoo.ru/ff09f72a
6 VYpok-uccnenoanue "[IpoBepka rHnoTe3bl: 1 1
JTAIBHOCTH TOJETA MIapUKa, MyIEHHOTO
TOPU30HTAIILHO, TEM O0JIbIlIe, 4YeM OOJIbIIe
BbICOTA ITycKa"
7 Ctpoenue BemiectBa. OMBITHI, 1 bubnuotexa [JOK

JAOKa3bIBAOIHNUE NUCKPETHOC CTPOCHUC
BE€IICCTBA

https://m.edsoo.ru/ff09fe0a
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JIBM>KEHHE YaCTHII BEIlleCTBa

Bbubmmoreka [JOK
https://m.edsoo.ru/ff0a013e

9 Ypok-uccienoBanue «OMBITH TIO
HAOJIIOICHUIO TEIUIOBOTO PACIIIMPEHUS
ra3oB)»
10 ArperaTHbple COCTOSIHHSI BEIIECTBA
11 Oco0EeHHOCTH arperaTHbIX COCTOSTHUN BOJIBI. bubmuoreka [JOK
O606menue no pasaeny «IlepBoHayanbHbIe https://m.edsoo.ru/ff0a0378
CBEJICHHSI O CTPOCHHH BEIIIECTBAY
12 Mexanudeckoe aBrmxeHue. PaBHomepHoe 1 bu6mmoreka [IOK
HEPaBHOMEPHOE JIBIKCHUE https://m.edsoo.ru/ff0a05c6
13 CxopocTtb. Equnuiibl ckopoctu bu6mmoreka [IOK
https://m.edsoo.ru/ff0a079c
14 Pacuer nyTu ¥ BpeMeHH JIBUKEHUS bu6mmoreka [IOK
https://m.edsoo.ru/ff0a0ae4
15 Nuepuusa. Macca — Mepa HUHEPTHOCTH TN bubnnoreka [JOK
https://m.edsoo.ru/ff0a0c10
16 IInotHOCTE BemtecTBa. PacueT Macchl 1 bu6mmoreka [IOK
o0beMa Tesia 1Mo ero IIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaGopaTtopHas pabota «OrnpeneneHue
TUIOTHOCTHU TBEPJIOTO TETIa
18 Pemenne 3agau mo teme "IL10THOCTH bu6mmorexa [IOK
BenecTra https://m.edsoo.ru/ff0al23c
19 Cuna xak XxapakTepuCTHKa B3aUMOIEHCTBUS
ten. Cuia ynpyroctu. 3akoH ['yka
20 JlaboparopHas padota «3ydenue
3aBHCUMOCTH pacTskeHHs (ehopMarvn)
MPYKUHBI OT MTPHIIOKCHHOHN CHITBI)
21 SBnenue Tarotenus. Cuia TSKECTH
22 CBs13b MEXly CUIION TSKECTH U Macco bubnuoreka [IOK
tena. Bec Tena. Pemenne 3ama4 o teme https://m.edsoo.ru/ff0al778
"Cuna TsoxecTn"
23 Cuna TspKecTH Ha IpYTUX IUIaHEeTax. bubnuorexa [IOK
dusnyecKkre XapaKTePUCTUKH TUTaHET https://m.edso0.ru/ff0al502
24 N3mepenue cun. Jflunamomerp bubnuorexa [IOK
https://m.edsoo.ru/ff0al8cc
25 Bec tena. HeBecomocTh bubmuorexa [JOK
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26 CrioxeHue IBYX CHJI, HallPaBJIEHHBIX 110 bubmuorexa [JOK
OJTHO¥ IpsiMoii. PaBHOIEHiCTBYIOIIAS CHJT https://m.edsoo.ru/ff0ala70
27 Pemenue 3amay 1o teme
"PaBHonelicTByromast cui'”
28 Cuita TpeHusi u e€ BUuIbl. TpeHue B mpupoze bubnmoreka [JOK
Y TEXHHUKE https://m.edsoo.ru/ff0alb9c
29 JlaboparopHnas pabota «3ydenue bubnmoreka [JOK
3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHHUS OT https://m.edsoo.ru/ff0alcc8
CHWJIBI IaBJICHUS U XapaKkTepa
COIPHKACAIOIIUXCS TIOBEPXHOCTEI»
30 Pemenue 3a1a4 Ha onpeneneHne
PaBHOACICTBYIOIIEH CHIIBI
31 Pemenue 3agau mo remam: «Bec Tenay, bu6mmoreka [IOK
«['padmueckoe n3odpaxkenue cuiny, «Cuib, https://m.edsoo.ru/ff0alde0
«PaBHOICUCTBYIOIIAS CUID»
32 KoHTposbHast paboTa 1mo Temam:
«MexaHn4ecKoe JBIKeHne», «Macca,
IUIOTHOCTBY, «Bec Tenay, «['padudeckoe
n300pakeHune crn, «CHIIb»
33 Hasnenne. CriocoObl yMEHbIIEHUS U bubnuoreka [IOK
YBEJIMUYCHUS IABJICHHUSI https://m.edsoo.ru/ff0a20a6
34 JlaBneHue raza. 3aBUCUMOCTD JaBJICHUS ra3a bubnmnoreka [JOK
0T 00bEMa, TEMITEPATYPHI https://m.edsoo.ru/ff0a2376
35 Ilepenaya naBiieHust TBEPIBIMU TEJIAMH, bubnuorexa [JOK
JKUAKOCTSAMM M razaMu. 3akoH [Tackans https://m.edsoo.ru/ff0a25b0
36 JlaBneHue B )UJIKOCTH U Ta3e, BRI3BAHHOE bubnuoteka [JOK
IEHCTBUEM CHUJIBI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3amad mo teme «JlaBiienue B bu6mmoreka [IOK
SKHUIKOCTH U rase. 3axkoH [lackamsy https://m.edsoo.ru/ff0a2826
38 CooOrmaronuecs COCyIbI bubmuoreka [JOK
https://m.edsoo.ru/ff0a2970
39 ['unpaBiyaeckuii mpecc bubmmoreka [JOK
https://m.edsoo.ru/ff0a3136
40 Manometpsl. [lopiiHeBON KUAKOCTHBIN
HACOC
41 Atmocdepa 3emin v MPUUIUHBI €€ bubmuorexa [JOK
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CYIIICCTBOBAHMSI https://m.edsoo.ru/ff0a2b5a
42 Bec Bo3ayxa. ATMocdepHoe naBieHue bubmuorexa [JOK
https://m.edsoo.ru/ff0a2b5a
43 N3mepenne armocdeproro nasneHus. OnbIT bubmuorexa [JOK
Toppuyenn https://m.edsoo.ru/ff0a2da8
44 3aBUCHMOCTh aTMOC(HEPHOTO JaBJICHUS OT bubnmoreka [JOK
BBICOTHI HaJl YPOBHEM MOPS https://m.edsoo.ru/ff0a2fc4
45 Bapomerp-anepoun. AtmochepHoe bubnmoreka [JOK
JIABJICHUE HA PA3IMYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amay mo Teme " AtmocdepHoe
nasjexue"
47 JleiicTBHE KUAKOCTU U Ta3a Ha OTPYKEHHOE bubnnorexa [HOK
B HUX TeJ0. ApXMMEI0Ba CHjla https://m.edsoo.ru/ff0a3276
48 JlabGopaTtopHas pabora «OrnpeneneHue bubnuorexa [JOK
BBITAJIKABAIOIIECH CUIIBI, ICHCTBYIOIICH Ha https://m.edsoo.ru/ff0a33fc
TEJI0, TIOTPYKCHHOE B JKUJKOCTH)
49 JlaGopaTopHas paboTa 1o Teme bubnnoreka [JOK
«MccnenoBanue 3aBUCHMOCTH Beca TeJia B https://m.edsoo.ru/ff0a3514
BOJIC OT 00bEMA MOTPYKEHHOH B KUIKOCTb
YaCTH TeJa»
50 [ImaBanue Ten bu6nmoreka [IOK
https://m.edsoo.ru/ff0a3a96
o1 JlaboparopHnas padota "KoHcTpynpoBaHue
apeoMeTpa WM KOHCTPYHUPOBAHUE JOJKU U
omnpenenaeHue e€ rpy30noaIbEMHOCTH"
52 Pemenue 3amau mo temaMm: «IlnaBanue bu6mmoreka [JOK
cynoB. Bo3ayxoruaBanue», «JlaBiacHue https://m.edsoo.ru/ff0a3654
TBEPJABIX TEJ, KUAKOCTEH U Ta30B)»
53 Kontponbnast paborta o teme «JlaBnenue
TBEPJABIX TEJ, KUAKOCTEH U Ta30B)»
54 Mexanudeckas pabora bubmuotexa [JOK
https://m.edsoo.ru/ff0a3f82
55 MomHocTth. EquHuIEI MOIITHOCTH bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3f82
56 Ypok-uccienoBanue "Pacyér MOIIHOCTH,
pa3BUBAaeMOU MpHU MOIBEME T10 JIECTHUIIE"
57 [Ipocteie Mexanu3mbl. Peruar. PaBHoBecHe
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CHJI HA pbI4yarce

58 Prryaru B TexHUKe, OBITY U IPUPOJIE. 1 0.5 bubmuorexa [JOK
JlaboparopHas pabota «lcciaenoBanue https://m.edsoo.ru/ff0a478e
YCIIOBUH paBHOBECHS pblyaray
59 Pemenue 3agau no reme «Y ciaoBus 1 bubnmoreka [JOK
PaBHOBECHSI PhIUara» https://m.edsoo.ru/ff0a48a6
60 Koadduruent nonesHoro nercTBus 1 0.5
Mexanu3ma. Jlaboparopnas pabota
«3mepenue KII1/] HakKIIOHHOM MIIOCKOCTH
61 Pemenue 3amau mo reme "Pabora, 1 bubmuorexa [JOK
momHocTs, KITJT" https://m.edsoo.ru/ff0a4c48
62 Mexanuueckas sHeprusi. Kunernueckas u 1 bubnnorexa [HOK
OTEHIMAIbHAS SHEPTHS https://m.edsoo.ru/ff0a4252
63 3aK0oH COXpaHEHHUsI MEXaHUYECKON IHEPTUU 1 bubnuotexa [JOK
https://m.edsoo.ru/ff0a4360
64 YPOK-3KCIIEPUMEHT T10 TeMe 1 1
"DKCIIEpUMEHTAJILHOE OIPECIICHHUE
M3MEHEHUSI KHHETUYECKON U MOTEHIHAIBHOMN
SHEPrUU MPU CKATHIBAaHUH TeJa 10
HAKJIOHHOM MJIOCKOCTH"
65 KonrtponbHas pabora no reme «Pabota u 1 1
MOIIIHOCTb. DHEPTUsD)
66 PezepsHblii ypok. Pabora ¢ TekcTamu 1o 1 bubnuoreka [IOK
teme "MexaHuuecKoe JBIKeHHE" https://m.edsoo.ru/ff0adee6
67 Pesepaublii ypok. Pabora ¢ Tekctamu mo 1 bubnuorexa [JOK
teme "JlaBieHue TBEPABIX TEI, JKUIAKOCTEH U https://m.edsoo.ru/ff0a4ffe
ra3zon"
68 PesepBHblit ypok. PaboTta ¢ Tekctamu 1o 1
teme "Pabora. MomHocts. Dueprus”
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 12
8 KJIACC
Ne Tema ypoka KoauuecTBO YacoB Jara JIeKTPOHHBbIE U(PPOBHIE
n/n Bcero Kontpoabubie | IlpakTnyeckue | HM3y4eHHs | o0pa3oBaTe/IbHBbIE
padoThI padoThI pecypcbl
1 OCHOBHBIE NOJIOKEHUS MOJIEKYJIIPHO- 1 bubnuorexa [IOK
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KMHETUYECKON TEOPUHU U UX ONBITHBIC
TTOATBEPKICHUSI

https://m.edsoo.ru/ff0a5256

2 Macca 1 pa3mep aTOMOB U MOJIEKYJ
3 Mopaenu TBEPIOTO, JKUAKOTO U bu6mmoreka [IOK
ra3000pa3HOro COCTOSIHUI BEIIECTBA https://m.edsoo.ru/ff0a540e
4 OObscHeHne CBOMCTB TBEPAOTO, KUIKOTO U
ra3000pa3HOro COCTOSIHUI BellecTBa Ha
OCHOBE TOJIOKEHUI MOJIEKYJISPHO-
KMHETUYECKOU TEOPUHU
5 Kpucrannmdeckue u amopdusie Tena bubmuorexa [JOK
https://m.edso0.ru/ff0a5800
6 CmauuBaHue U KanuUISIPHOCTD. bubnnoreka [JOK
[ToBEpXHOCTHOE HATSHKEHHE https://m.edsoo.ru/ff0a5530
7 TemnoBoe paclIupeHue U CKATHE bubnnoreka [JOK
https://m.edsoo.ru/ff0a5a26
8 Temnepatypa. CBsi3b TEMIIEpaTyphl CO
CKOPOCTBIO TETUIOBOTO JIBHYKEHUS YACTHI]
9 Buytpennss sueprusi. CiocoObl U3MEHEHUs bubnnoreka [JOK
BHYTPEHHEH dHEPrHU https://m.edsoo.ru/ff0a5c60
10 Buns Terionepenaun bubnuoteka [JOK
https://m.edsoo.ru/ff0a6412
11 VYpok-koHpepenuus "IlpakTruueckoe bubnnoreka [JOK
HCIIOIB30BAHNE TEIIOBEIX CBOMCTB BEILIECTB https://m.edsoo.ru/ff0a65c0
1 MaTepUaJIOB B LIEJSIX SHEprocoepexeHus "
12 KonnuectBo TemnoTel. Y nenpHas bu6nmoreka [JOK
TEIJIOEMKOCTb https://m.edso0.ru/ff0a6976
13 VYpaBHeHHE TEIIOBOro OanaHca. bubnuoreka [IOK
TermnooOMeH 1 TeIIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
14 JIaGoparopnas pabota "HccienoBanue bubmuorexa [IOK
SIBJICHUS TETNIO0OMEHA TIPH CMEIITHBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U ropsiueit Boabl"
15 PacueT kKonmnuecTBa TEIIOTHI, HEOOXOIUMOTO
JUISL HarpeBaHUs TeNa U BBIIEISIEMOT0 UM
TIPH OXJIAXKICHUH
16 JIaGopartopHas pabota "Onpeznenenue bubnuorexa [IOK
yJIEeTbHOM TEIIOEMKOCTH BeriecTBa" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIUIMBa. Y IeibHas TEIIoTa bu6mmoreka [IOK
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CropaHus https://m.edsoo.ru/ff0a7b5a

18 [InaBneHue u oTBepIeBaHUE bu6mmoreka [IOK
KPUCTAJUIMYECKUX Tell. Y IeNbHas TeIioTa https://m.edsoo.ru/ff0a71d2
TUTABJICHHSI

19 Jlaboparophas pabora "Onpenenenue bubmmoreka [JOK
yIeIbHOM TEIUIOTHI TIABJICHU Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpa3oBanue U KOHICHCAITHS. bu6mmoreka [IOK
Vcniapenue https://m.edsoo.ru/ff0a740c

21 Kunenue. YnenpHas Temiora bu6mmoreka [IOK
napooOpa3oBaHus U KOHJICHCAIHH. https://m.edsoo.ru/ff0a786¢
3aBUCUMOCTh TEMIIEPATYPhl KUTICHHUS OT
aTMOC(EpHOTrO TaBJICHUS

22 Brnaxnocts Bo3ayxa. Jlaboparopuas pabota bubnnoreka [JOK
"OnpeeneHre OTHOCUTEIBHOM BIaKHOCTH https://m.edsoo.ru/ff0a7628
BO3/yXa"

23 Pemenwuie 3a1a4 Ha onpe/elieHne BIaKHOCTH
BO3/IyXa

24 [IpuHuuIb pabOTHI TEMIOBBIX ABUTATENICH.

[TapoBast TypOuHa. J/[Burarenb BHyTPEHHETO
CTOpaHHUS

25 KII/ TenmoBoro asurarens. TeniaoBbie bubmuorexa [JOK
JIBUTATEIN U 3aIIUTa OKPYKaIOIIeH cpebl https://m.edsoo.ru/ff0a7c7c

26 3aKOH COXpaHECHHUS U MPEBPAICHUS SHEPTHH
B TEIUIOBBIX ITPOIIeccax

27 [ToaroroBka Kk KOHTPOJIBHOU paboTe MO TEME bubnnorexka [JOK
"TemoBble siBieHMs. Vi3MeHeHHE https://m.edsoo.ru/ff0a83f2
arperaTHbIX COCTOSTHUH BerecTBa'

28 KonTtponsHast pabora o Teme "TenoBsie bubnuorexa [IOK
siBJieHUs1. VI3MeHeHue arperaTHbiX https://m.edsoo.ru/ff0a86ae
COCTOSIHMI BemiecTna"

29 Onextpuzarus Ten. [[Ba pona
JIEKTPUUYECKUX 3aPsIJIOB

30 Ypok-uccienoBanue "IICKTPH3AMS TEI
WHAYKITUCH U TIPU CONPUKOCHOBEHHUH"

31 B3aumopeiicTBue 3apsyKeHHBIX Tell. 3aKOH bubnnorexka [JOK
Kynona https://m.edsoo.ru/ff0a87e4

32 Dnektpuyeckoe mosie. HampsxkeHHOCTh bubnuorexa [JOK
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aneKkTpudeckoro nojs. [Ipuaimn
CYNEPHO3UIINHU AIEKTPUUECKUX TTOJICH

https://m.edsoo.ru/ff0a8a0a

33 Hocurenu snexTpudeckux 3apsiaos.
DnieMeHTapHbId 3apsia. CTpoeHue atoMa
34 [IpoBOAHMKY U AUDIIEKTPUKHU. 3aKOH bubmmoreka [JOK
COXPaHCHHMS DJIEKTPHUYCCKOTO 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemrenue 3amay Ha mpuMEHEHHE CBOMCTB bu6mmoreka [IOK
JIEKTPUUYECKUX 3aPsIJIOB https://m.edsoo.ru/ff0a90cc
36 DIEKTPUYECKUH TOK, YCIIOBUS €TO bubmuorexa [JOK
cytiectBoBanus. McTouHuKH https://m.edsoo.ru/ff0a95a4
AIIEKTPUYECKOTO TOKA
37 JIefcTBUS PIEKTPUIECKOTO TOKA bubnuorexa [JOK
https://m.edsoo.ru/ff0a96b2
38 Ypok-uccienoranue "JleiicTBre 1
AIIEKTPUYECKOTO TT0JISl Ha TIPOBOIHUKH U
JURJIEKTPUKN"
39 DNEeKTPUYECKUI TOK B METaIJIax, KHIKOCTIX bubnmorexa LIOK
U razax https://m.edso0.ru/ff0a9838
40 DnekTpuyeckas Lenb U €€ COCTaBHbIC YacTh
41 Cuna toka. JlabopaTopHas pabora 0.5 bubnnoreka [JOK
"M3MepeHne u peryJupoBaHue CHIIbI TOKA" https://m.edsoo.ru/ff0a8bd6
42 DnexTpuueckoe HanpshkeHue. BonbTmerp. 0.5 bubnnoreka [JOK
JIabopaTopHas pabora "M3mepenue u https://m.edsoo.ru/ff0a9%e14
peryaupoBaHie HampsHKeHUs "
43 ConpoTuBieHnEe TPOBOAHUKA. Y IEIBHOE bubnuoreka [IOK
CONPOTHBIICHHE BEIIECTBA https://m.edsoo.ru/ff0aa738
44 JIaGoparopHas paboTa "3aBUCUMOCTb 1 bubnuoreka [IOK
AIIEKTPUUECKOTO COTTPOTHBIICHUS https://m.edsoo.ru/ff0aa738
MIPOBOJIHUKA OT €r0 JJTUHBI, IJIOIIA 1
ITONIEPEYHOI0 CEYEHUs U MaTepuana"
45 3aBUCUMOCTh CUJIBI TOKA OT HANpPSHKEHUSI. bubnuorexa [IOK
3akon OMa Jij1s1 ydacTka 1enu https://m.edsoo.ru/ff0aa44a
46 JIaGoparophas pabota "HccnenoBanue 1 bubnuorexa [IOK
3aBUCHMOCTH CHJIbI TOKA, HAYIIETO Yepes3 https://m.edsoo.ru/ff0aa04e
PE3UCTOP, OT CONPOTHUBIICHHS PE3UCTOPA U
HanpsHKeHUs Ha pe3ucrope”
47 [TocnenoBarenbHOE U MapaJLIEIbHOE
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COCAUHCHUS MPOBOAHUKOB

48 JlabopaTopHas pabora "l[IpoBepka npaBuiia 1 bubmuorexa [JOK
CIIOYKCHUS HANPSHKCHUI TIPU https://m.edsoo.ru/ff0aaa58
MOCJICIOBATEIIBHOM COCIMHEHHUHU JBYX
pe3ucTopon”

49 JlabopaTtopHas pabora "l[IpoBepka npaBuiia 1 bubmuorexa [JOK
JUISL CUJTBI TOKA TIPH MapaljIeTIbHOM https://m.edsoo.ru/ff0aadle
COCAMHEHHUH PE3UCTOPORB"

50 Pemenue 3amau Ha npuMeHeHue 3akona Oma bu6mmoreka [IOK
JUISL PA3JIMYHOTO COSTMHEHUS! TPOBOJTHUKOB https://m.edsoo.ru/ff0aaf8a

51 PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO TOKA. bu6mmoreka [IOK
3akon Jxoynsa-Jlenma https://m.edsoo.ru/ff0ab124

52 JlaboparopHas pabdota "Omnpenenenue 1 bubnnoreka [JOK
pabOThI ¥ MOLTHOCTH 3JIEKTPHUECKOrO TOKA" https://m.edsoo.ru/ff0ab3e0

53 DneKTpuuecKre e U MOTPeOUTenn bubnnoreka [JOK
AJIEKTPUUECKOM dHEepruu B ObiTy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMbIKAaHHE

54 [ToaroroBka Kk KOHTPOJILHOM paboTe MO TEMe bubnuorexa [JOK
"DIEKTPUIECKUE 3aps/Ibl. 3apsHKESHHBIC Tea https://m.edsoo.ru/ff0abd2c
H UX B3auMoaeucTBus. I10cTOSHHDBIN
NIEKTPUYECKUH TOK"

55 Kontponbnas pabota mo teme bubnuotexa [JOK
"DneKkTpudecKue 3apsabl. 3apsHKeHHBIE TeNa https://m.edsoo.ru/ff0abea8
H UX B3auMoaeucTBus. I10cTOSHHDBIN
NIEKTPUYECKUH TOK"

56 IlocTosTHHBIC MAarHUTEL, KX B3aNMOJICHCTBHE

57 VYpok-uccnenosanue "M3ydenne nonei 1 bubnuoreka [IOK
MMOCTOSIHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0

58 MarnurtHoe mojie. MarauTHoe nojie 3eMiIn 1 bu6mmoreka [JOK
€ro 3HaYeHHe I )XU3HUA Ha 3eMiie https://m.edsoo.ru/ff0acOba

59 OmneIT Opcrena. MarauTHoe nosne bubnuoreka [IOK
AJIEKTPUUYECKOTO TOKa MarHuTHOE 1moJie https://m.edsoo.ru/ff0ac1d2
KaTYIIKH C TOKOM

60 [IpuMeHeHne PJIEKTPOMArHUTOB B TEXHUKE. 0.5 bubnuotexa [JOK
JIaGoparopHas pabota "M3yueHue necTBus https://m.edsoo.ru/ff0ac74a
MArHUTHOTO TOJISl Ha TPOBOJHUK C TOKOM"

61 DNEKTPOJIBUTaTeNb MOCTOSTHHOTO TOKA. bubnmoreka [JOK
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Hcrnonbs3oBaHue NIEKTpOABUTATEIEH B
TEXHUYECKHUX YCTPOMCTBAX U HA TPAHCIIOPTE.
JIaGoparopnas pabota "KoHcTpyrpoBaHue u
u3ydeHue paboThl AneKTpoaBurarens"

https://m.edsoo.ru/ff0ac86¢c

62 OmnbiTel @apajes. 3aKOH AIIEKTPOMArHUTHON 1
unaykiuu. [Ipasuio Jlenna
63 OnekTporeneparop. CriocoOsl MoTydeHus 1
AIIEKTPUYECKON SHEPTUU. DIEKTPOCTAHINH
Ha BO300HOBIISIEMBIX HCTOYHUKAX YHEPTHH
64 [TonroroBka K KOHTPOJIBHON PabOTE MO TEMe 1
"DJIeKTpUYECKUE U MAarHUTHBIC SIBJIICHUS"
65 Kontposnbnas pabora mo teme 1 bubnuorexa [JOK
"DJICKTPUYECKHUE M MATHUTHBIC SIBJICHUS " https://m.edsoo.ru/ff0acb14
66 PesepBHEIit ypok. PabGora ¢ TekcTamu 1o 1 bubmmoreka [JOK
teme "TernoBsie siBieHus" https://m.edsoo.ru/ff0acc5e
67 Pesepaubiit ypok. Pabora ¢ Tekctamu mo 1 bubnuorexa [JOK
teme "TIOCTOSHHBIN 3IEKTPUIECKHI TOK" https://m.edsoo.ru/ff0acdc6
68 PesepBHEIit ypok. PabGora ¢ TekcTamu 1o 1
Teme "MaruuTHele siBiIeHUs"
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 2 14.5
9 KJIACC
Ne Tema ypoka KoaunyecTBo yacoB Hdara DJIeKTPOHHBbIE HU(PPOBLIE
n/n Bcero Kontpoabubie | IlpakTtuueckue | HM3y4eHHsi | oOpa3oBaTe/bHbIE
padoTsI padoTsI pecypcnl
1 Mexanunyeckoe nBrxeHrne. MarepuaibHas 1
TOUYKA
2 Cucrema orcuera. OTHOCUTEIBLHOCTD 1 bubnuotexa [JOK
MEXAHUYECKOTO IBUKECHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE NMPAMOIIMHENHOE ABUKEHUE 1 bubnmnoreka [JOK
https://m.edsoo.ru/ff0ad19a
4 HepaBHoMepHOE psiMONTUHEITHOE ABM)KEHHUE. 1
CpeaHsisi 1 MTHOBEHHAsI CKOPOCTh
5 [IpsiMonnHeTHOe paBHOYCKOPEHHOE 1 bubnmnorexa [JOK
JBUOKEHHUE. Y CKOpEHHE https://m.edsoo.ru/ff0ad8d4
6 CKOpOCTH MPSIMOJIMHEHHOTO 1
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PaBHOYCKOpEHHOTO ABIKeHUs. [ padux
CKOpPOCTHU

7 JlabopaTtopHnas pabora "Ornpeznenenue bubnmoreka [JOK
YCKOPEHHs Tella MPH PaBHOYCKOPEHHOM https://m.edsoo.ru/ff0adb18
IBWKEHUHU 10 HAKJIOHHON II0CKOCTH"

8 CBoOogHoe mmagenue tei. OnelTel [anuies

9 PaBHOMepHOE ABUXKEHUE TTO OKPYKHOCTH. bubmmoreka [JOK
[Tepuon u yacrtora obparenus. JInneinas u https://m.edsoo.ru/ff0ael76
YTJIOBasi CKOPOCTH

10 LleHTpOCTpEMUTENLHOE YCKOPECHHE

11 [lepBeiit 3akoH HbroToHa. Bexktop cuiibl bubnmnoreka [HOK

https://m.edsoo.ru/ff0ae612

12 Bropoii 3axkon HeroToHa. bubnmnoreka [HOK
PaBHozelicTBYOIIAs cHIla https://m.edsoo.ru/ff0ae72a

13 Tperuii 3akon HeroToHa. Cynepno3uuus cui bubnmnoreka [HOK

https://m.edso0.ru/ff0ae982

14 Pemenue 3a1ay Ha MpUMEHEHNE 3aKOHOB bubnmnorexka HOK
Hprorona https://m.edsoo.ru/ff0aeh6c

15 Cuna ynpyroctu. 3akoH ['yka bubmuoreka [JOK

https://m.edsoo.ru/ff0aeca2

16 Pemenue 3amau o reme «Cuiia ynpyroctu

17 JlaboparopHas padota «Onpenenenue bubmuoreka [JOK
KECTKOCTH MTPY>KUHBI» https://m.edsoo.ru/ff0aee28

18 Cuna TpeHus bubmmoreka [JOK

https://m.edsoo.ru/ff0af738

19 Pemenue 3anau no teme «Cuia TpeHUs» bubmuoreka [JOK

https://m.edsoo.ru/ff0afa26

20 JlaboparopHuas padota "OnpeneneHue bubmmoreka [JOK
K03 pHIIMEeHTa TPEHUS CKOJIbKEHU" https://m.edsoo.ru/ff0af8be

21 Pemenne 3agau o teme "3akonsl HeroToHa. bubnunorexa LIOK
Cua ynpyroctu. Cuiia TpeHust” https://m.edsoo.ru/ff0afb8e

22 Cuna TsKeCTH M 3aKOH BCEMUPHOTO bubnuoreka [IOK
TATOTEHHsI. Y CKOpEHHE CBOOOIHOTO MaJICHUS https://m.edsoo.ru/ff0af044

23 Ypoxk-koHpepenuus "/IBuxeHue Tein BOKpyT

rpaBuTanmoHHOro 1eHTpa (ConHeuHas
cucrema). ['amaktuku"
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24 Pemenue 3amau nmo teme "Cuia TSDKECTU U bubnunoreka LIOK
3aKOH BCEMHUPHOT'O TATOTCHHS" https://m.edsoo.ru/ff0af5f8

25 [TepBast kocMHUYeCKasi CKOPOCTb. Bu6mmotexa [JOK
HeBecomMocTh 1 mieperpys3Ku https://m.edsoo.ru/ff0af33c

26 PaBHOBecue marepuabHON TOUKH. Bu6muotexa [JOK
Ab6comroTHO TBEpIOE Teio. PaBHOBeCHE https://m.edsoo.ru/ff0afe36
TBEPAOTO TeJla C 3aKPEINIEHHON OChIO
BpaIICHUS

27 MowmenT cuibl. LlenTp TsbkecTn

28 Pemenue 3amay 1o teme "MOMEHT CHJIBL. but6mmoreka [IOK
LlenTp TsDKECTH" https://m.edsoo.ru/ff0b02b4

29 [TonroroBka K KOHTPOJIBHOU pabOTE MO TeMe bubnmnoreka [HOK
"MexaHU4eCKOoe IBUKEHHE. https://m.edsoo.ru/ff0b0408
BsaumozeiictBue Ten"

30 KonTponbHas pabota 1mo Teme bubnmoreka [JOK
"MexaHU4YeCKOe NBUKEHHE. https://m.edsoo.ru/ff0b06ec
Bsaumoneiicteue ten"

31 Nmnynsc Tena. Ummynse cuiiel. 3aKoH bu6nuoreka [JOK
COXpaHEHUsI UMITYJIbCa. YIIPYyroe u https://m.edsoo.ru/ffOb07fa
HEYNPYroe B3auMOJACHCTBUE

32 Pemenue 3amaq mo teme "3akoH cOXpaHEHUS bubmuorexa [IOK
umIysabca" https://m.edsoo.ru/ff0b096c

33 VYpok-koHpepenuus "PeakTuBHOE ABMKEHHE
B IPUPOJIE€ U TEXHUKE"

34 Mexanunueckasi paboTa U MOIIHOCTb bu6muoreka [JOK

https://m.edsoo.ru/ff0b0a84

35 PaboTa cuibl TsKecTu, CUiIbl YOPYrocTd U bu6muoreka [JOK
CHJIBI TPCHUS https://m.edsoo.ru/ff0b0db8

36 JlaGopatopHas pabota «OnpeneneHue
paboTHI CHITBI TPEHHS TTPA PABHOMEPHOM
JBYO)KEHUH TeJa 10 TOPU30HTAIbHON
TIOBEPXHOCTIY

37 Cs3b dHepruu u paboTsl. [loTeHnanbpHas
YHEPTHUs

38 Kunernueckas sneprus. Teopema o bubmuoteka [IOK
KHHETUYECKON SHEPTHU https://m.edsoo.ru/ff0b0c32

39 3aKOH COXpaHEHHUsI PHEPTUU B MEXAHUKE
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40 Jlaboparopnas pabota «3y4eHue 3akoHa bubmmoreka [JOK
COXPaHCHHSI SHEPTHI https://m.edsoo.ru/ff0b12fe

41 KoiebaTenbHO€E IBUKEHHUE H €T0O bubnunorexa LIOK
XapaKTEePUCTUKU https://m.edsoo.ru/ff0b1858

42 3aryxaromue Konebanus. BeiHyX1eHHbIE Bu6muotexa [JOK
KoJsieOanus. Pe3oHanc https://m.edsoo.ru/ff0b20f0

43 MaremaTuyecKuil U NPy KUHHBIA MAsITHUKU

44 VYpoxk-uccienoBanue «3aBUCUMOCTh ITEpUOa but6mmoreka [IOK
KOJIeOaHHI OT KECTKOCTH MPYKUHBI H MacChl https://m.edsoo.ru/ff0b197a
rpy3a»

45 [IpeBparieHye SHEPruu Npu MEXAHUYECKUX
KOJIE0aHUSIX

46 JlabGopaTtopHas pabora «OrnpeneneHue bubmuorexa [IOK
YJaCTOTHI U TIEPHO/Ia KOJIeOaHU i MPYKUHHOTO https://m.edsoo.ru/ff0blaec
MasiTHUKa»

47 JlaGopaTtopHnas padora «I[IpoBepka bubnmnoreka [HOK
HE3aBHCUMOCTH TepHOJia KOJIeOaHuil rpy3a, https://m.edsoo.ru/ff0b197a
MOJIBEIICHHOTO K HUTH, OT MacChl Ipy3a»

48 Mexanundeckue BoiaHbI. CBOMCTBA bu6mmoreka [IOK
MEXaHUYECKUX BOJIH. [IpoonbHbIe 1 https://m.edsoo.ru/ff0b21fe
TIOTICPEYHBIC BOJTHBI

49 VYpok-koHpepennus "MexaHHUYECKHE BOJHBI
B TBEpOM Tene. CelicMruuecKre BOIHbBI"

50 3ByK. PacmipocTpaneHnue u OTpakeHHE 3ByKa

51 VYpok-uccnenosanue "HabmroneHue
3aBHUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI"

52 ['poMKOCTb 3ByKa U BbICOTA TOHA.

AKYCTHYECKUIl pe30HaHC

53 VYpoxk-koHpepennus "YapTpa3ByK u bubnuotexa [JOK
UH(Pa3BYK B IPUPOJE U TEXHHUKe" https://m.edsoo.ru/ffOb23ca

54 [ToaroToBKa K KOHTPOJIBHOM paboTe MO TEME bubnuotexa [JOK
"3aKkoHBI COXpaHeHHs. MexaHnYecKue https://m.edsoo.ru/ff0b25f0
KoJieOaHus ¥ BOJHBI"

55 KonTponbhas pabota no teme "3akOHBI
coxpaHeHHs. MeXaHn4ecKnue KoJIeOaHus |
BOJIHBI"

56 DNIEKTPOMarHuTHOE TOJIE. bubnmoreka [JOK
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SHGKTPOMaI‘ HHUTHBIC BOJIHBI

https://m.edsoo.ru/ff0b2abe

57 CBoICTBa DIIEKTPOMArHUTHBIX BOJTH

58 Ypok-konpepenmus "Llkana bubmmoreka [JOK
9JIEKTPOMArHUTHBIX BOJIH. Mcrons30BaHme https://m.edsoo.ru/ff0b2fe6
3JIEKTPOMArHUTHBIX BOJIH JIJISI COTOBOM
cBa3n"

59 VYpok-uccnenosanue "M3yueHue cBONCTB bubmmoreka [JOK
9JIEKTPOMATHUTHBIX BOJIH C IIOMOIIIBIO https://m.edsoo.ru/ffOb2c6c
MoOuIBHOTO TenedoHa"

60 Penrenue 3aau Ha onpeieICHHE YacTOThI U
JUTMHBI DJICKTPOMArHUTHON BOJTHBI

61 DJIeKTpOMarHuTHasi Ipupoja CBeTa. bubnnoreka [JOK
CkopocTh cBeTa. BosHOBBIE CBOICTBA CBETA https://m.edsoo.ru/ff0b31d0

62 Hcrounuku cBera. [IpsmonuneitHoe bubnnoreka [JOK
pacrpoctpaneHue cBeTa. 3armerust CONHIA U https://m.edsoo.ru/ff0b3658
JlyHb1

63 3akoH oTpaxkeHHs cBeta. 3epkaia. Pemenue bubmmoreka [JOK
3a]a4 Ha IPUMEHCHHE 3aKOHA OTPaKEHUS https://m.edsoo.ru/ff0b38c4
CBETa

64 [Tpenomiienue cBera. 3aKOH MPETOMIICHUS bu6mmoteka [JOK
cBeTra https://m.edsoo.ru/ff0b3aea

65 [TomHOE BHYTpEHHEE OTpAKEHUE CBETA. bubnuotexa [JOK
Hcnonp30BaHue MOTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0b3c5¢
OTPaKEHHS B ONITUYECKUX CBETOBOIaX

66 JlaGopatopHas pabota "HccnenoBanue
3aBHCHUMOCTH YTJIa MPEIOMIICHHS CBETOBOTO
Jy4a OT yIJia aJIcHUs] Ha TPaHuIle "BO3/TyX-
cTexso""

67 VYpoxk-koudpepenuus "McnonpzoBanue
MIOJTHOTO BHYTPEHHETO OTPAKCHHUS:

CBETOBO/IbI, OITHKOBOJIOKOHHASI CBSI3b"

68 JIunzel. OnTHyecKkas cuiia JIMH3bI bubnuotexa [JOK

https://m.edsoo.ru/ff0b3f2c

69 [TocTpoeHre N300pakKeHHI B JTMH3AX bubmmoreka [JOK

https://m.edsoo.ru/ff0b444a

70 JlaGopaTtopHast pabota "Onpenenenue bubnuotexa [JOK

(OKYCHOTO pacCTOSIHUS M ONTHYECKOMN CHIIBI

https://m.edsoo.ru/ff0b4206
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coOuparomiel THH3bI"

71 Ypok-koudepenius "OnTHYECKUE TUH30BBIC bubnuotexa [JOK
npuoopsr" https://m.edsoo.ru/ffOcOa7e

72 ['na3 kak ontuyeckas cucrema. 3peHue bubnuotexa [JOK

https://m.edsoo.ru/ff0b4684

73 Ypoxk-koudepenuus "edexrsr 3penus. Kak
COXpPaHUTH 3peHue"

74 Paznoxenne 6enoro cBera B criekTp. OMBITHI Bu6mmoteka [JOK
Herotona. CrioskeHre CIIEKTPaIbHBIX [[BETOB. https://m.edsoo.ru/ff0c0f4c
Jucnepcus ceera

75 JlaboparopHas pabota "OnbITHI 110 bubnmnoreka [HOK
Pa3IoKEHUIO OEJI0r0 CBETa B CIIEKTP U https://m.edsoo.ru/ff0c0e2a
BOCTIPUATHUIO LIBETA IPEIMETOB MPHU UX
HaOJIIOICHNH Yepe3 IBETOBbIE (GUIbTPHI"

76 VYpoxk-npaktukyM "BonHOBBIE CBOMCTBA
CBETA: IUCIIePCHsl, UHTEPPEPEHITUS U
nudpakmys”

77 OmneiTel Pe3epdopaa v ruranetapaast MOJIeThb bubnuoreka [IOK
aroma https://m.edsoo.ru/ff0c12a8

78 [Toctrynatel bopa. Monens atoma bopa

79 Hcnyckanue 1 MOTJIONIEHHE CBETa aTOMOM. bubnmnoreka [JOK
KBanTbl. JInHeWvaTeie CIeKTPbI https://m.edsoo.ru/ff0c144c

80 VYpok-npaktukyM "HaGuroieHne cnekTpoB bu6muoreka [JOK
ucIycKkaHus" https://m.edso0.ru/ff0c1550

81 PannoakTHUBHOCTE U €€ BUJIBI bu6nuorexa [IOK

https://m.edso0.ru/ff0c1672

82 Crpoenue atoMHOTO siapa. HykinonHas bu6muoreka [JOK
MOJIeTIb https://m.edsoo.ru/ff0c18ac

83 PannoaktusHbIe npeBpamenus. M30Tomnsl bubnuoreka [IOK

https://m.edsoo.ru/ff0clal4

84 Pemenue 3amau mo teme: "PagnoakTUBHEIE bubnunorexa LIOK
npesparieHus" https://m.edsoo.ru/ffOclb4a

85 [lepuon nonypacnana

86 Ypoxk-koH(pepennus "PagnoakTrBHBIC bubnuorexa [JOK
U3ITy4eHUs B IPUPOJIE, METUITNHE, TEXHHUKE" https://m.edsoo.ru/ff0c2126

87 Snepubie peakuu. 3aKOHBI COXPAHCHHS bubnuotexa [JOK

3apAa0BOT0 U MaCCOBOI'O YHUCCJI

https://m.edsoo.ru/ff0c1c58
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88

DHeprusi CBsI3U aTOMHBIX sifiep. CBs3b MacChl
W DHEPTUU

bubnunoreka LIOK
https://m.edsoo.ru/ff0cld7a

89 Pemenue 3ama4 no teme "SnepHbie peakuuu"

90 Peakiuu cuHTEe3a M JCNCHUS SAEP. but6mmoreka [IOK
Hcrounuku suepriun CoHIa U 3BE3] https://m.edsoo.ru/ff0c1e88

91 Ypok-koubepenius "SAnepHas s3HEpreTUKA.

JleficTBHs paguOAKTUBHBIX U3JIy4YE€HUN Ha
JKUBBIE OpraHu3Mbl"

92 [ToaroToBka K KOHTPOJIBHOM paboTe MO TeMe Bu6muoteka [JOK
"JIEKTPOMArHUTHOE IIOJIE. https://m.edsoo.ru/ff0c223e
DJIeKTPOMarHUTHBIC BOJHBI. KBaHTOBBIC
SABJICHUS"

93 Konrponbnas padora mo reme
"DJIeKTPOMarHuTHOE MOJIE.

DJIEKTPOMarHUTHBIC BOJIHBI. KBaHTOBBIC
SABJICHUS"

94 [ToBTOpenwue, 06o6menue. Jlaboparopusie bubnmoreka [JOK
paboThl Mo Kypcy "B3aumMoneiicteue e https://m.edsoo.ru/ff0c245a

95 [ToBTOpenue, 06o0menue. Pemenue bubnmoreka [JOK
pPacUYEeTHBIX ¥ KAUECTBEHHBIX 3aJ1a4 110 TEME https://m.edsoo.ru/ff0c2572
"TemnoBbI€ MPOIIECCH"

96 [ToBTOpenue, o6o6meHue. Pemenue bu6nuorexa [IOK
pacYETHBIX U KAUEeCTBCHHBIX 3a/1a4 110 TeME https://m.edsoo.ru/ff0c2a22
"KIIJI TermoBsIx aBurarencii”

97 [ToBTOpenue, o6o6meHue. Pemenue bu6nuorexa [IOK
pacYETHBIX U KAUEeCTBCHHBIX 3a/1a4 110 TeME https://m.edsoo.ru/ff0c2b30
"KII/] snexktpoycTaHoBOK"

98 [TorTOpenwue, o6o6menue. JJaboparopHbie bubmmoreka [JOK
paboTeI 1o Kypey "CBeToBbIe sIBICHUS" https://m.edsoo.ru/ff0c2c52

99 [ToBTOpenwue, 0600menue. Padora ¢ bubmmoreka [JOK
TEKCTaMHU Mo TeMe "3aKOHbI COXPaHEHUS B https://m.edsoo.ru/ff0c2d6a
MeXaHuKe"

100 [ToBTOpenue, 0606menue. Padora ¢ bu6nunorexa LIOK
tekcTamu 1o Teme "Kosebanust 1 BOIHBI" https://m.edsoo.ru/ff0c2e82

101 [ToBTOpenue, 0606menue. Padora ¢ bubnunorexa LIOK
tekcTamu 1o Teme "CBeToBbIe sBICHU" https://m.edsoo.ru/ff0c3044

102 [ToBTOpenue, o6o0mmenue. Padora ¢
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TekcTamu 1o teme "KBaHToBas U siiepHas
buzuka"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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