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IHOACHUTEJIBHASA 3AIINCKA

[Tporpamma mo ¢u3uke Ha ypOBHE OCHOBHOTO OOILIEro oOpa3oBaHUSI COCTABICHA HAa OCHOBE IOJIOKEHHH U
TpeOOBaHMI K pe3ylbTaTaM OCBOEHHS Ha 0a30BOM YpPOBHE OCHOBHOH 00pa30BaTelIbHOM MPOTPAMMBL,
npencrasieHHbix B PIOC 00O, a Ttaxke ¢ yuéroMm ¢enepaabHOi pabodell mporpaMMbl BOCHHTAHUS U
Konuenuuu npenoaBanus yueOHoro npeamera «@usnkay.
Copneprxanue mporpammsl 10 (U3MKE HamNpaBiIeHO HAa (OPMUPOBAHHE €CTECTBEHHO-HAYYHOW I'PaMOTHOCTH
o0yJaromuxcss U OPraHu3aluio0 U3ydeHHus (pU3MKH Ha JesSTeIbHOCTHOH ocHOBe. B mporpamme mo ¢usmuke
YUUTBIBAIOTCS BO3MOXKHOCTH yueOHOTo npenMmera B peanusauuu TpedoBanuit ®I'OC OO0 k nminaHupyeMbIM
JUYHOCTHBIM W  METAaNpeIMETHBIM  pe3yiabTaraM oOOydeHHs, a TaKkKe MEXKIpPEJAMETHbIE CBS3U
€CTECTBEHHO-HAYYHbIX YU€OHBIX MPEAMETOB Ha YPOBHE OCHOBHOT'O 00111ero 00pa3oBaHMsl.
[Iporpamma mo (Qu3MKe ycTaHAaBIWBAET pacHpeleleHue y4eOHOro marepuaia mo rojgam oOydenus (1o
KJjlaccam), IpeuiaraeT MpUMEPHYIO0 MOCIEI0BATEIbHOCTh U3YYEHHUS! TEM, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHS
MIPEIMETHOTO COJAEpPkKaHUS U y4ETe BO3PACTHBIX OCOOCHHOCTEN 00yJaromuxcs.
[IporpamMma no pusuke pazpadboTaHa C UEIbIO OKa3aHUS METOAMYECKON MOMOIIM YUUTENIO B CO3JaHUH paboueit
MIPOrpaMMbl IO y4eOHOMY MTpEeIMETY.
Ou3nka SBISIETCA CHUCTEMOOOPA3YIOIIMM JJIsi €CTECTBEHHO-HAYYHBIX Y4YEOHBIX IPEIMETOB, IOCKOJIbKY
(bu3nyecKne 3aKOHBI JIS)KAT B OCHOBE MIPOLIECCOB U SIBJICHUM, N3y4aeMbIX XUMHEH, OMOJIOrHel, acTpoHOMUEN U
¢buznueckoil reorpadueil, BHOCUT BKJIaJl B €CTECTBEHHO-HAYYHYIO KapTUHY MUpA, MPEIOCTaBIsIeT Haubosee
sICHbIE 00pa3Ibl MPUMEHEHUS HayYHOTO METO/a MMO3HAHUS, TO €CTh CII0cO0a MOMYyYEHHsI TOCTOBEPHBIX 3HAHUM
0 MHUpe.
Onna w3 riaBHBIX 3a7ad  (PU3MYECKOTO OOpa3oBaHUS B CTPYKType o0Omero oOpa3oBaHHUs COCTOUT B
(GbopMHUPOBaHUN €CTECTBEHHO-HAyYHON T'PAaMOTHOCTH U MHTEpECa K HAyKe Y 00yJarouXcs.
N3yuenne ¢u3ukn Ha 0a30BOM YpPOBHE MPENIOJAracT OBJIAJCHHUE CIEAYIOIIMMU KOMIIETEHTHOCTSMY,
XapaKTePU3YIOIUMHU €CTECTBEHHO-HAYYHYI0 TPaMOTHOCTb:
®  Hay4yHO OOBSICHATH SIBJICHUS;
®  OILCHMBAThH M NOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIE0OBAHUS;
®  UHTEpPIPETUPOBATh JAHHBIE U MCIOJIb30BaTh HAYYHbIE JJOKA3aTEIbCTBA JAJIS MOJIyYSHHUS
BBIBO/IOB.
Ilenn wu3ydeHus GU3MKM Ha YPOBHE OCHOBHOIO oOmero ooOpasoBaHus omnpeneneHsl B KoHuenuuu
npernojaBaHus yueObHoro npeaMera «@Pusnka» B 00pazoBaTenbHbIX opraHuzaunusax Poccuiickoit @enepanum,
peanu3yolMX OCHOBHbIE 0O0lIe00pa3oBaTebHble NPOTpaMMbl, YTBepkAEHHOW pemenueM Kosuterun
MunuctepctBa npocsenienus Poccuiickoit deneparuu (mporokos ot 3 aekadpst 2019 r. Ne [1K-48H).
eaun n3yyeHust GpU3NKu:
e  npuoOpeTeHHe HMHTEpeca W CTPEeMJIEHUs OOYyYarolUXCS K HAyYHOMY H3Y4YEHUIO NPHUPOIBI,
pa3BUTHE UX MHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;
®  DPa3BUTHE NPEACTABICHUIN O HAYYHOM METO/I€ M03HAHUS U (OPMHUPOBAHUE UCCIIEJOBATEIBCKOTO
OTHOIIEHHUS K OKPYKAIOIIUM SIBIICHUSM;
e  (opMupOBaHME HAYYHOTO MUPOBO33PEHMSI KaK pe3yabTaTa U3yuyeHHsI OCHOB CTPOCHUS MaTepUH
U GyHAaMEHTAIbHBIX 3aKOHOB (PU3HKH;
e  (opMupoBaHME NPEACTABICHUN O poJin (U3UKU JUIS Pa3BUTHs JAPYTHX €CTECTBEHHBIX HayK,
TEXHHUKHU U TEXHOJIOTUH;
®  pPa3BHUTHE NPEJCTABIECHUHI O BO3MOXKHBIX cepax Oyayiieil mpodeccuoHalIbHON e TeNTbHOCTH,
CBSI3aHHOU C (PU3HMKOH, MOATOTOBKA K JJAJIbHEHIIEeMY 00YUYEHHUIO B 3TOM HAIIPaBJICHUH.
JlocTIDKeHHe 3TUX 1ieJIel mporpaMMsl 1o (PU3UKE Ha YpOBHE OCHOBHOT'O 00111er0 00pa3oBaHus o0ecreynBaeTcs
pELIEHUEM CIEYIOINX 3aJaY:



e npuoOpeTeHHe 3HAaHUW O JMCKPETHOM CTPOCHUHU BEIIECTBA, O MEXaHWYECKUX, TEIUIOBBIX,
QJICKTPUYCCKHUX, MATHUTHBIX 1 KBAHTOBBIX ABJICHUAX
e npuoOpeTeHHe yMEHUW OMHCHIBATH U OOBSICHITH (PU3UYECKHE SIBICHUS C HCIOJb30BaHHUEM
MOJIyYCHHBIX 3HAHU;
®  OCBOGHHME METOJOB pEIICHMs MPOCTEUIINX PACUETHBIX 3a/lad C MCIOJIb30BAaHUEM (DU3MUECKUX
MO[[GJIGﬁ, TBOPYCCKUX U MMPAKTUKO-OPUCHTUPOBAHHLIX 3a1a4;
L4 pPasBUTUC YMCHI/Iﬁ Ha6J'IIOIIaTB MMPUPOAHBIC SABJICHWA W BBIIOJHATH OIIBITHI, J'Ia60paTOpHBIC
pa6OTI)I 1 SKCIICPUMECHTAJIbHBIC UCCIICAOBAaHNA C UCIIOJIB30BAHUCM U3MCPUTCIIbHBIX HpI/I60pOB;
e  0OCBOEHHE MPUEMOB PabOTHI C MHPOPMAIHEH PU3UUECKOTO COACPIKAHMS, BKITIOUasi WH(POPMAIIHIO
0 COBPEMCHHBIX TOCTUIKCHUAX (1)I/ISI/IKI/I, AHAJIM3 U KPUTHYCCKOC OLICHNUBAHUC I/IHq)OpMaHI/II/I;
®  3HAKOMCTBO CO cdepamMu TPO(PECCHOHATBLHON AEATeNbHOCTH, CBSI3aHHBIMU C (PU3UKOU, U
COBPEMCHHBIMU TCXHOJIOTUAMH, OCHOBAHHBIMU Ha JOCTUKCHUAX (1)I/ISI/I‘-I€CKOI\/'I HayKH.
Ha u3yuenue ¢puzuku (6a30Bblil ypOBEHB) Ha YpOBHE OCHOBHOTI'O 00IIEro 00pa3oBaHusi OTBOAUTCS 238 4acoB:
B 7 kiacce — 68 yacoB (2 daca B HeZIeN0), B 8 kiacce — 68 "yacoB (2 yaca B Hezen0), B 9 kimacce — 102 gaca (3
yaca B HEJICITIO).

[Ipennaraemslii B mporpamme 1o (pusuke nepedeHs J1abopaTOpHbIX paboT U OMBITOB HOCUT PEKOMEH1aTeNIbHbIN
XapakTep, yUuTelb JielaeT BbIOOp MpoBeACHUs JTa00PaTOPHBIX paboT U OMBITOB C YYETOM MHAUBUAYAIbHBIX
0COOEHHOCTE 00ydJaroluXCcsl, CIUCKAa IKCIEPUMEHTANbHBIX 3aJaHuil, MpeagaraéMbplX B paMKax OCHOBHOTO
rocy/IlapCTBEHHOIO dK3aMeHa 1o (pU3UKe.



COJAEPKAHUE OBYYEHUA
7 KJIIACC

Pa3nen 1. @us3uka u e€ posib B NO3HAHUM OKPYKAIOLIEro MUpa.
dusznka — Hayka O mnpupoje. SABineHus npupoasl. DU3HUYECKHE SBICHUS: MEXaHUUYECKHE, TEIIOBHIE,
ANEKTPUYECKUE, MATHUTHBIE, CBETOBHIE, 3BYKOBBIC.
duznyeckue BeIMInHEL M3Mepenne pusndeckux BenmunH. @usndeckre npuOopsl. [lorpenrtHocTs n3MepeHuit.
MexnayHapoaHas CUCTEMA €UHULL.
Kak ¢usuka m apyrue ecTeCTBEHHBIC HAYKH W3YYalOT MPUPOAy. ECTECTBEHHO-HAYYHBIH METO] TO3HAHMS:
HaOJIOZICHNE, TIOCTAHOBKA HAyYHOTO BOIPOCA, BBIJIBMKEHUE TUIIOTE3, SKCIIEPUMEHT IO TPOBEPKE THUIIOTE3,
o0bsacHeHNe HaOm0aeMoT0 siBiieHHs. Onucanue GU3NUEeCKUX SBJICHUHN C TTOMOIIBI0 MOJIEIIEH.
Hemoncmpayuu.
1. Mexanudeckue, TEIJIOBBIC, IIEKTPUIECKUE, MATHUTHBIC, CBETOBBIC SIBJICHUSI.
2. Owusnueckue MpUOOPHI U MPOLIEaypa MPSIMBIX H3MEPEHUH aHAJIOTOBBIM U IIU(PPOBBIM IPUOOPOM.
Jlabopamopnsie pabomel u onvimel.
1. Omnpenenenne MeHbI JSICHUS MIKATBI K3MEPHUTEIHLHOTO MPUOOpA.
N3mepenue paccTossHUIL.
N3mepenune o0bEMa KUAKOCTH U TBEPIOTO Tea.
Onpenenenne pa3MepoB MAJIbIX TEJ.
N3mepenue Temmnepatrypsl MPU MOMOIIHU KUAKOCTHOTO TEPMOMETPA U TaTYUKA TEMIIEPaTyPHI.
[IpoBenenue uccnenoBaHus MO MPOBEPKE TUIIOTE3bI: NAIbHOCTh MOJETA MIAPUKA, ITyHIEHHOTO
TOPU30HTAIIBHO, TEM OO0JIbIIE, YeM OOJIBIIIE BBICOTA MTyCKa.
Pasznea 2. [leppoHavasibHble CBeIeHUSI O CTPOEHUHU BellecTBa.
Crpoenue BemiecTBa: aToMbl M MOJIEKYJbI, UX pa3mepbl. ONbITHI, JOKa3bIBAIOIIUE IUCKPETHOE CTPOCHHUE
BEILIECTBA.
JIBrkeHue yactull BemectBa. CBsI3b CKOPOCTH JABMXKEHHS YaCTHULl C TeMIlepaTypoil. BpoyHOBCKoe nBUKEHHUE,
muddys3us. BzanmopaeiicTBre yacThil BELIECTBA: MPUTSHKEHUE U OTTAIIKMBAHUE.
ArperaTtHble COCTOSIHMSI BEIECTBA: CTPOCHHUE Ta30B, KUAKOCTEH U TBEPABIX (KPUCTAUIMUECKUX) TeEIl.
B3anMocBs13p MeX 1y CBOMCTBAMM BEIIECTB B Pa3HBIX arperaTHbIX COCTOSHUSX U UX aTOMHO-MOJIEKYJISPHBIM
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ctpoeHrueM. OCOOEHHOCTH arperaTHbIX COCTOSIHUM BOJIBI.
Hemoncmpayuu.

1. HaGniogeHue OpOYHOBCKOTO JBUKCHHSL.

2. Habmonenue nuddysuu.

3. Habnionenue siBineHui, 0ObSICHSIOMUXCS MPUTSHKEHUEM WK OTTAIKMBAHUEM YaCTHIL BELIECTBA.
Jlabopamopnuwie pabomuol u onvimel.

1. Ouenka auaMeTrpa aToMa METOJOM PsIIOB (C UCIOJIb30BaHUEM (oTorpaduii).

2. OnpIThl O HAOTIOACHUIO TETIJIOBOTO PACIIMPEHHUSI Ta30B.

3. OnbIThI IO OOHAPYKEHUIO IEHCTBUS CUII MOJIEKYIISIPHOTO TIPUTSKEHUS.
Pa3nen 3. /IBu:xenue U B3auMojieiicTBUE TeJl.
Mexanunyeckoe ABMXKeHHE. PaBHOMepHOe U HepaBHOMepHOe nBmxkeHHe. CkopocTh. CpemHsisi CKOPOCTh MPHU
HEPaBHOMEPHOM JBUKEHUH. Pacdy€r myTu U BpEMEHH IBUKECHHUSI.
SIBnenue uHepIyu. 3aKOH MHEPIMU. B3anMoaelicTBre Tel KaK MPUYMHA U3MEHEHUSI CKOPOCTH JBIKEHUS TEL.
Macca kak mMepa wHepTHOCTH Tena. [InoTHocTs BemrecTBa. CBSI3b MIIOTHOCTH C KOJHMYECTBOM MOJEKYN B
enuHuIle 00BEMA BelIecTBa.



Cuna kak xapakTepHUCTUKa B3auMoieicTBus Tesl. Cuila ynpyrocTy U 3akoH ['yka. M3aMepenue cuiibl ¢ HOMOIIbIO
OUHAMoOMeTpa. fIBiieHue TIroreHus M cuwia Tspkectd. Cuila TSDKECTH Ha JIpYrux IulaHerax. Bec Ttena.
Hesecomocth. CroxeHue cuil, HalpaBICHHBIX IO OJHOM mpsimMoil. PaBHoneicTByromas cui. Cuna TpeHus.
TpeHue CKOJIbKEHHs M TPEHUE ITOKOS. TpeHue B IPUPOJIE U TEXHHUKE.
Hemoncmpayuu.

1. HaGnroneHne MEXaHMYECKOTO JBM)KEHUS TeJa.
N3mepenune ckopocTH MPAMOJIUHENHOTO JBUKEHHUS.
Habnronenue siBjaeHUS] HHEPIIUH.
Habmonenue n3MeHeHus: CKOpOCTH P B3aUMOJICHCTBUU TEII.
CpaBHeHHE Macc 110 B3aUMOJICHCTBUIO TEl.

SANE I S

6. CroxeHue cuJl, HapaBJICHHBIX 10 OJHOW MPSIMOA.
Jlabopamopnwie pabomel u onvimel.
1. Omnpenenenrie CKOPOCTH PABHOMEPHOTO JIBIDKEHUS (IIapuKa B  KUIAKOCTH, MOJIEITH
ANEKTPUUECKOTO aBTOMOOWIISI U TaK JIajiee).
2. OmpeneneHne cpeTHEH CKOPOCTH CKOJILKEHHSI OpyCKa WIIH IIapHKa M0 HAKIIOHHOW TIOCKOCTH.
3. Omnpenenenne TIOTHOCTH TBEPIOTO Tea.
4. OnpITl, JIEMOHCTPHUPYIOIINE 3aBUCHMOCTh pacTshKeHus (meopmaiu) MPYKUHBI OT
MIPUIIOKEHHOMN CHUIIBI.
5. OmbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHHUS OT Beca Tejla M XapaKTepa
CONPHUKACAIOIINXCS TOBEPXHOCTEN.
Paspnen 4. laBiieHue TBEPABIX TeJl, )KUAKOCTEH M ra30B.
HaBnenue. CiocoObl yMEHbILIEHUSI U YBEIHUEHUs NaBiaeHus. JlapieHue raza. 3aBUCUMOCTD JIaBJICHUS ra3a OT
o0néma, Temnepatypsl. [lepenaya naBneHus TBEPABIMHM TellaMH, XHUAKOCTAMU U razamu. 3akoH [lackans.
[THeBMaTHyecKkue MalIMHBI. 3aBUCUMOCTh JABJICHUS KUAKOCTH OT TIyOMHBI. ['mapocTatuyeckuil mapaaokxc.
Coobmaromuecs cocyapl. [ mapaBiIudeckie MeXaHU3MBbI.
AtMmocdepa 3emuin 1 atMmocdepHoe AaieHue. [[puarHBI CylecTBOBaHUS BO3IYITHOM 000109KH 3eMiid. OTbIT
Toppuuennu. M3mepenne arMocepHOTo AaBieHUsl. 3aBUCUMOCTh aTMOC(HEPHOr0 JaBiI€HUS OT BBICOTHI HAJ
ypoBHeM Mops. [IpuGops! 11st u3mepenus aTMochepHOro JaBieHHUS.
JleiicTBHe >KHIKOCTU U Ta3a Ha NOTPYKEHHOE B HUX Teso. BrlTankuBaromas (apxumenoBa) cuiia. 3aKOH
Apxumena. [InaBanue ten. Bo3nyxormiaBanue.
Hemoncmpayuu.
1. 3aBHCHMOCTH JaBJIEHUS ra3a OT TEMIIEpPaTyphbl.
[lepenaua naBneHus )KUJIKOCTBIO U Fa30M.
CooOmaromiuecst COCypl.
I'mnpaBanyeckuil mpecc.
[IposiBnenue aericTBUs aTMOC(EPHOTO TABICHHUSL.
3aBUCHMOCTh BBITAJIKHBAIOIIEH CHIIBI OT 00bEMa MOTPYKEHHON YacTh Tela U IJIOTHOCTU
AKUJKOCTH.
7. PaBeHCTBO BBITATKUBAIOIIEH CHIIBI BECY BRITECHEHHOM KUIKOCTH.
8. VYcroBue mnmaBaHus Ted: TJIaBaHUE WM MOTPYKEHHE Tel B 3aBUCUMOCTH OT COOTHOIIEHUS
IJIOTHOCTEN TeJa U KUJIKOCTH.
Jlabopamopuwvie pabomut u onvimul.
1. HccnegoBaHue 3aBUCHMOCTHU Beca Tella B BOJIE OT 00bEMa MOTPY>KEHHOH B KUIKOCTh YACTH TEIA.
2. OmpeneneHre BHITAIKUBAIOIICH CUIIB, ICHCTBYIONICH Ha TENO, OTPYKEHHOE B KUAKOCTb.
3. IIpoBepka HE3aBHUCHMOCTH BBITAJIIKMBAIOIICH CHJIBI, ACHCTBYIOIIECH HAa TEIO B KUIAKOCTH, OT
MacChl Tena.
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4.  OnbIThl, IEMOHCTPUPYIOIINE 3aBUCUMOCTb BBITAJIKUBAIOIIEH CUJIbI, JEHCTBYIOLIEH HA TEJO B
KHUJIKOCTH, OT 00bEMa MOTPYKEHHO B KHUIKOCTh YACTH TeJa U OT IUNIOTHOCTH SKUKOCTH.
5. KoHcTpynpoBaHue apeomeTpa WM KOHCTPYMpPOBAHHME JIOJAKM M OIpeneieHue €€
I'Py30I10 JbEMHOCTH.
Pa3nea 5. PaGora u MomHoCTh. JHEprus.
Mexannyeckas pabota. MOLIHOCTb.
[IpocThie MexaHU3MBbI: pbluar, OJIOK, HaKJIOHHas IUIOCKOCTh. [IpaBuio paBHoBecust pwluara. IIpumenenue
MpaBUjia paBHOBECHUS pbluara K 010Ky. «30mo0Toe npaBuiio» mexanuku. KIIJ] mpocteix mexanu3moB. [Ipocteie
MEXaHU3MBI B OBITY U TEXHUKE.
Mexannueckas »sHeprus. Kunetnmdeckas W noTeHnuanpHas oHHeprus. IIpeBpamieHwe oOAHOro BHIA
MEXaHUYECKOH 3HEpPTruu B Jpyroil. 3aKOH COXpaHEHUs! PHEPTHUH B MEXaHHKE.
Hemoncmpayuu.
1. IIpumepsl NPOCTHIX MEXaHU3MOB.
Jlabopamopnwie pabomul u onvimel.
1. Onpenenenne paboOThl CHIIBI TPEHUS IPU PAaBHOMEPHOM JBW)KEHUU TeJla MO TOPU30HTAIBHOU
ITOBEPXHOCTH.
2. HccnenoBaHue yCIIOBUI paBHOBECHS phlyara.
3. UMswmepenue KII/] HAKIIOHHOM TIIOCKOCTH.
4. H3ydeHue 3aKoHA COXpaHEHMs] MEXaHUUECKON YHEPIHH.
8 KIIACC

Paspnen 6. TenioBblie siBeHUS.
OcHOBHBIE TIOJIO’KEHUST MOJIEKYJISIPHO--KUHETUYECKOM TEOPHH CTPOEHHUS BellecTBa. Macca u pa3mepbl aTOMOB
1 MoJieKyJl. OTBIThI, TOATBEPKIAIOLIUE OCHOBHBIE TIOJIOKEHUS MOJIEKYISIPHO-KMHETUYECKOW TEOPUH.
Mopnenu TBEPIOTO, )KUIKOTO U ra3000pa3HOro cocTossHui BemlecTBa. Kpucramindeckue u amopdHbie Tena.
OObsicHEHNE CBOWCTB Ia30B, KUJIKOCTEH U TBEPIBIX TEJI HA OCHOBE TMOJIOKEHUN MOJICKYJISPHO --KHHETHUECKOM
teopun. CMaynBaHUe U KaNWUISIpHBIE ABNIEHUS. TerioBoe pacuIupeHue 1 cxaTHe.
Temnepatypa. CBsA3b TemmepaTypbl CO CKOPOCTbIO TEIIOBOTO JABMXKEHMSI 4YacTHll. BHYTpeHHss sHeprus.
CriocoObl U3MEHEHHsI BHYTPEHHEH AHEpruM: Terionepeaada U coBepiieHue padboTsl. Buasl teronepenadun:
TEIUIONPOBOJHOCTh, KOHBEKIIHUS, U3TyUYCHHUE.
KonunuecTBo TemnoTel. YaenbHas TEmI0EMKOCTD BelllecTBa. TermiooOMeH U TEeIJIOBOE paBHOBECHE. YpaBHEHUE
TerwioBoro Oananca. [1naBienue u oTBepaeBaHUE KPUCTAJUIMYECKUX BEILIECTB. Y AeNbHas TEIUIOTa IUIaBJICHUS.
[Tapoo6pazoBanue u konaencanus. Mcnapenne. Kunenue. Y nenbHas Temiora napoodpazoBanusi. 3aBUCUMOCTh
TEeMIIepaTypbl KUTIEHUS OT aTMOC(EepHOTO JaBICHHUS.
BrnaxHocTh Bo3ayxa.
DHeprus TOIUIMBA. Y IebHAs TEII0Ta CrOPaHUsL.
[Tpunnuner pabotel TeruoBbix asurateneid KIIJ temnoBoro apuratens. TemioBble ABUraTeNd M 3alluTa
OKPYKaIOIel CPeIbl.
3aKOH COXpaHEHUs U MPEBPALICHUS SHEPTUHU B TEIUIOBBIX MPOLIECCAX.
Hemoncmpayuu.

1. HabmogeHue OpPOYHOBCKOTO TBHKEHHUSI.
Habmronenue nuddysum.
Habmronenue sBiaeHU cMadyiBaHUS M KaMWIJUTSIPHBIX SIBJICHHM.
Habmtoienue TemnoBoro paciupeHus Teil.
W3menenue naBieHus ra3a npyu U3MEHEHUH 00bEMa U HarpeBaHUU HITH OXJIAXKICHUU.
[IpaBuna n3smepeHus TeMmneparypsl.
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7. Bwugsl Termonepenayu.
8. OxuaxaeHue Mpu COBEPIICHUU pabOTHI.
9. Harpesanue npu coBepIIeHIH paOOTHI BHSIITHUMH CHUITAMH.
10. CpaBHeHHE TEIUIOEMKOCTEH Pa3TUYHbIX BEIIECTB.
11. HaGnronenue KUMeHusl.
12. HaOGmrogeHue MOCTOSIHCTBA TEMIIEPATYPHI TIPH TUIABICHHH.
13. Mojenu TeIIoBbIX ABUTATEIICH.
Jlabopamopnuie pabomel u onvimol.
1. OnbIThI MO OOHAPYKEHUIO JEHCTBUS CHII MOJICKYJISIPHOTO ITPUTSKCHHS.

2. OmbITHI IO BRIPALIMBAHHUIO KPHCTAJLIOB MTOBAPEHHOM COJIM HITH caxapa.

3. OmbITHI IO HAOIIOJICHUIO TETIOBOTO PACHIMPEHUS Ta30B, )KUAKOCTEH U TBEPABIX TEIl.

4. OmnpeneneHue AaBiICHUS BO3/AyXa B OaJUIOHE MITIPHUIIA.

5. OneIThl, IEMOHCTPUPYIOIIKE 3aBUCUMOCTbH JIaBJICHUSI BO3/lyXa OT €ro 00bEMa M HarpeBaHUs WK
OXJIaKICHUSI.

6. IIpoBepka rumoTe3sl IMHEHHON 3aBUCUIMOCTH JITTHHBI CTOJIOMKA KUJAKOCTH B TEPMOMETPHUECKON

TpyOKe OT TeMIepaTyphl.

7. Habmonenue n3MEHEHHS BHYTPEHHEHW DHEPTUM Tella B PE3yJIbTaTe Teruionepeaadn u paboThl

BHEIITHUX CHIL.

8. MHccrnenoBanue sIBICHUS TEIUIO0OOMEHA MPU CMEIIMBAHUN XOJIOJHON U TOPSIUCH BOJIBI.

9. Ompenenenne KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJON TpPH TEIUIOOOMEHE C HarpeThiM

METAJUTMYECKUM ITATMHAPOM.

10. Ompenenenne yaenbHOUM TETUIOEMKOCTH BEIIECTBA.

11. HccnenoBanue mpoiiecca HCIIapeHus.

12. Omnpenenenre OTHOCUTEIHHOM BJIAKHOCTH BO3TyXa.

13. Onpenenenue yaenbHON TEIIOTH TUIABJICHUS JIb/A.
Pazgea 7. DiiekTpuyeckue 1 MATHUTHbBIE SIBJICHUS.
OnekTpusaiusa Tea. J[Ba pona siekTpudecKkux 3apsiioB. B3aumopaencTBue 3apsskeHHBIX Ted. 3akoH Kynmona
(3aBUCHUMOCTD CHJIbI B3aUMOJCHCTBHS 3apsHKEHHBIX TEJ OT BEIMUMHBI 3apA0B U PACCTOSHUS MEKTy TEIaMH).
Onektpuueckoe moJie. Hampspk€HHOCTH anekTpuueckoro mnojis. [IpuHmMn cyneprno3unuu 3aeKTPHYecKUX
1moJjieii (Ha Ka4eCTBEHHOM YPOBHE).
Hocurenu snexkrpuueckux 3apsiaoB. DIeMeHTapHbIN dekTpuueckuit 3apsaa. Ctpoenue atoma. [IpoBoaHuku n
TURJIEKTPUKHU. 3aKOH COXPaHEHUS AJIEKTPUUECKOTO 3apsa.
DNEKTpUUYECKUN TOK. YCIIOBUSA CYIIECTBOBAHUS JJIEKTPUYECKOTO ToKa. VICTOYHMKM TOCTOSHHOTO TOKA.
JIecTBHS 2IEKTPUUECKOTO TOKa (TEIJIOBOE, XUMUYECKOE, MArHUTHOE). DJIEKTPUUYECKUI TOK B JKUAKOCTAX U
razax.
Onextpuueckas nenb. Cuna Toka. DiekTpudeckoe HampspbkeHue. CONpoTHUBICHHE MPOBOJHUKA. YIAENbHOE
compoTuBIieHUE BemecTBa. 3akoH Oma ams ydactka uenu. [locienoBaTenbHoe U napajuiebHOE COSTUHEHUE
MIPOBOJHHUKOB.
PaGota u MourHOCTH »neKkTpudeckoro Toka. 3akoH Jxoyns—JleHma. DnexkTpuueckue 1enud U MOoTpeOuTenu
ANIEKTPUYECKOii SHEpruu B ObITY. KopoTkoe 3amMbIKaHUE.
[TocTrosiHHBIE MarHUTHL. B3anMoieiicTBUE MOCTOSIHHBIX MarHUTOB. MarHuTHoe noJjie. MarHutHoe nojie 3eMiu
U €ro 3HauyeHue i Ku3HU Ha 3emuie. OnelT DpcTena. MarHuTHOE MoJie 3JIEeKTPUYEcKoro Toka. [Ipumenenue
AJIEKTPOMAarHUTOB B TEXHHUKE. JlelicTBME MarHMTHOrO MOJIA HAa MPOBOJHUK C TOKOM. OJEKTPOIABUTATENb
MIOCTOSTHHOTO TOKa. Vcnosb30BaHue 3NeKTpoABUraresieil B TEXHUYECKUX YCTPOMCTBAX U HAa TPAHCIIOPTE.
OmneiTel @apanes. SIBneHue snexTpoMarHuTHOM mHAyKIMU. [IpaBuino Jlenna. DnexkrporeHepatop. CrocoObl
MOJIy4EHUS DIIEKTPUIECKON SHEPTUH. DIIEKTPOCTAHIIUN Ha BO30OHOBIISIEMbIX UCTOYHHKAX YHEPTHH.



Jemoncmpayuu.

1.
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25.

DnekTpu3aus Teil.

JIBa posa 2JIEeKTPUYECKUX 3apsA0B U B3aUMOJICHCTBUE 3apsyKEHHBIX TEII.
YCTpOUCTBO U IEHCTBHE IIEKTPOCKOTIIA.

DneKTpocTaTUuecKas NHIYKIIHS.

3aKOH COXpaHEHMsI JIEKTPUUECKUX 3apsI0B.

[IpoBOAHMKY W AUDIIEKTPUKH.

MonenrpoBaHue CHIIOBBIX JIMHUHN 3JIEKTPUYECKOTO MOJIS.
HcTOYHMKH TOCTOSTHHOTO TOKA.

JIeNCTBHS SIEKTPUYECKOTO TOKA.

DNEeKTPUYECKUM TOK B JKHIKOCTH.

I"a3oBrIit pazps.

N3mepenue cuiibl TOka aMIepMETPOM.

N3mepenue 31eKkTpruuecKkoro HanpsKeHUs! BOJIbTMETPOM.

Peocrar n marazuH cOnpoTHBIICHHAM.

B3anmopeiicTBre MOCTOSTHHBIX MarHUTOB.

MogennpoBaHre HEBO3MOKHOCTH PA3EIICHHS TIOJOCOB MATHUTA.
MopenupoBaHre MarHUTHBIX TTOJIEH MOCTOSTHHBIX MAarHUTOB.
OmneIT Opcrena.

MarauTHO€ 1oJie TOKa. DJIEKTPOMAarHur.

JlelicTBME€ MarHMTHOTO TOJISl HA MPOBOIHUK C TOKOM.
DNEKTPOABUTATEND IIOCTOSTHHOTO TOKA.

HccnenoBanue sBIIEHUS 3J€KTPOMArHUTHOM MHIYKIIMH.

OnbiTel Dapajes.

3aBUCHUMOCTb HaIIPaBJICHUS MHAYKIIMOHHOTO TOKA OT YCJIOBHUM €ro BOSHUKHOBEHHS.
DIEKTPOreHePATOP MOCTOSHHOTO TOKA.

Jlabopamopnuie pabomut u onvimot.

1.

ok wn

OnbIThI 10 HAOTIOACHUIO JCKTPU3AINH T MHIYKIUEH U IPU COIPUKOCHOBEHUH.
HccnenoBanue neicTBUS IIEKTPUUECKOTO MOJI HA IPOBOJIHUKH U JUAICKTPUKH.

CO6opka u mpoBepKa paboThI IEKTPUUECKOH IIETH TOCTOSHHOTO TOKA.

W3mepenue u peryivpoBaHue CUITbI TOKA.

W3mepenue u perynnpoBaHie HaMPsHKEHUS.

HccnenoBanue 3aBUCUMOCTH CHJIIBI TOKAa, HIYIIETO Ye€pe3 PpEe3UCTOp, OT COMPOTUBICHHUS

pE3UCTOpa U HATIPSKEHHS Ha PE3UCTOPE.

7.

OHLITH, ACMOHCTPHUPYIOIINUEC 3aBUCUMOCTD JJICKTPUYICCKOTO COMMPOTUBIICHUS ITPOBOJHUKA OT €TI0

JJIMHBI, IJIOMAaAu IMOIICPECUYHOIr0 CCUCHUA U MaTCpHaJla.

8.

HpOBepKa IIpaBujia CJIOXKCHUA HaHpH)KeHI/Iﬁ Ipu  MOCJICAOBATCIIBHOM COCAMHCHUN JIBYX

PE3UCTOPOB.

9.

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

IIpoBepka npasuia AJis CUIIbI TOKA IIPU NIapaJLIEIbHOM COEIUHEHUN PE3UCTOPOB.
Omnpenenenue pabOThI ANEKTPUUECKOTO TOKA, UAYLIETO YePE3 PE3UCTOP.

Onpenenenne MOIHOCTH IEKTPUIECKOTO TOKA, BBIAEIAEMON Ha PE3UCTOPE.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, UAYILETO Yepe3 JIAMIIOYKY, OT HAIIPSKEHUS Ha HEH.
Onpenenenne KII/[ narpesarens.

HccnenoBanue MarHUTHOTO B3aMMO/IEHCTBHS IIOCTOSIHHBIX MarHUTOB.

W3yueHre MarHUTHOTO TMOJIS IIOCTOSTHHBIX MarHUTOB IIPU UX OObEMHEHUH U Pa3/IeIeHUH.
HccnenoBanue AeMCTBUA IEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY.



17. OmbITbl, AEMOHCTPUPYIOLINE 3aBUCUMOCTb CHJIbI B3aUMOJICHCTBUS KAaTYIIKH C TOKOM U MarHuTa
OT CHJIBI TOKA U HAIIPABJICHUS TOKA B KATYIIIKE.

18. WM3ydenue neiicTBUS MAarHUTHOTO TOJISI HA IPOBOJHUK C TOKOM.

19. KouctpynpoBaHue u u3ydeHue padoThl SIEKTPOIBUTATENS.

20. Wsmepenwne KII/] anekTpoaBUTaTeIbHON YCTAHOBKH.

21. OmBITHI 1O WCCIETOBAHUIO SIBICHUS AJIEKTPOMArHUTHON MHIYKIWU: HCCIEOBAHNE N3MEHEHUN
3HA4YCHUs U HAINIPABIICHUS WHIYKIIMOHHOTO TOKA.

9 KJIACC

Pa3nen 8. Mexannueckue siBjIeHHUs.
Mexannueckoe nBuxkeHue. MatepuanbHas Touka. Cucrema orcuéra. OTHOCUTENIBHOCTb MEXAaHHYECKOTO
nBUKeHMs. PaBHOMepHOe npsiMonuHeiiHoe nBuxkenne. HepaBHoMepHOe npsiMoninHeliHoe aBuxkeHue. CpeaHsis
Y MTHOBEHHAsi CKOPOCTh TeJla P HEPAaBHOMEPHOM JIBH)KEHUU.
Yckopenue. PaBHoyckopeHHOE npsiMoInHeHHOe BkeHne. CBoOo1HOE najgenue. OnbITel [anmies.
PaBHOMepHOE nBMKEeHME MO OKpyxkHOcTU. [lepron u wacrota oOpamienus. JluHeiHas u yriioBas CKOpPOCTH.
LlenTpocTpeMuTenbHOE YCKOPEHHE.
[Tepssiit 3akoH HeroTona. Bropoit 3akoH Herotona. Tperuit 3akoH Herorona. [lpuHnmn cynepno3nnnu cui.
Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHUs: cuja TPEHHS CKOJIbKEHUS, CHIIAa TPEHUS MOKOS, APYrue BUIBI
TpEeHHUSI.
Cuna TsDKEeCTH U 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOpeHHe CBOOOAHOTO MajeHUs. JBuKeHHe MIaHeT BOKPYT
Connua. Ilepas kocMuueckas ckopocTs. HeBeCOMOCTb M eperpy3Ku.
PaBHOBecue MarepuanbHO# TOuku. AOCOMIOTHO TBEpPAOE Teyno. PaBHOBecHe TBEPAOTO Tema C 3aKpEIUIEHHON
OChI0 BpanieHusl. MoMeHT cuibl. LIeHTp TsoxecTu.
Nmnynec Tena. U3MeneHnue ummynbsca. UMnynbe criibl. 3aKOH COXpaHEHUs UMITYJIbca. PeakTuBHOE ABUKEHUE.
Mexannyeckass pabota U MoOIIHOCTb. PaboTa cun TsbkecTu, ynpyroctu, TpeHus. CBsi3b 3HEPTUUd U pabOTHI.
[loTeHumanpHas 3HEprusl Teia, MOAHIATOTO HaJ IMOBEPXHOCTHIO 3eMiid. [loTeHumanbHas SHEPrusl CKaTou
npyxuHbl. Kunernueckast sHeprus. TeopemMa 0 KMHETMYECKON SHEPIHMM. 3aKOH COXPAaHEHUS MEXaHU4EeCKON
SHEPrUH.
Hemoncmpayuu.

1. HaGmiogeHne MEXaHHMYECKOTO JBM)KEHUS Tea OTHOCUTENBHO Pa3HbIX TEJ OTCUETA.

2. CpaBHeHue myTeil U TPaeKTOPHil ABMXKEHUS OJTHOTO U TOTO K€ TeJla OTHOCUTEIBHO Pa3HBIX Tell

OTCYETA.

3. H3mepeHue cKOpOCTH U YCKOPEHHUSI IPSIMOJIMHEHHOTO JBUYKCHHUS.

4. MHccnenoBaHue MpU3HAKOB PaBHOYCKOPEHHOTO JBMKEHUS.

5. Habnronenue nBMKEHUs Tella MO OKPYKHOCTH.

6. HabOmioneHue MeXaHMUECKUX SBJICHUN, MPOUCXOMAIINX B cucTeMe oTcuéra «Tenexka» mpu eé

PaBHOMEPHOM M YCKOPEHHOM JIBKEHUH OTHOCUTENIBHO KaOHHeTa (PU3UKH.

7. 3aBUCHUMOCTbH YCKOPEHHS Tella OT MacChl Tella U ICHCTBYIOIIEH Ha HETO CHUJIBL

8. HaGmoneHue paBeHCTBA CUJI IPU B3aUMOAECHCTBUM TeJl.

9. l3MmeHeHue Beca Tena NPU YCKOPEHHOM JIBUKEHUU.

10. Tlepenaua ummyinbca NpH B3aUMOJEHCTBUM TeEIl.

11. TIpeoOpazoBaHMsI SHEPTUU IPU B3aUMOJCHCTBUU TeEIl.

12. CoxpaHeHue UMITyJIbCa MPU HEYIIPYTOM B3aUMO/ICHCTBUH.

13. CoxpaHeHue UMITyJIbCa PH A0COTIOTHO YIPYrOM B3aUMO/ICHCTBHH.

14. HabniogeHue peakTUBHOTO JABMKEHHS.

15. CoxpaHeHne MeXaHMYECKOW SHEPTUU MPU CBOOOTHOM IaJICHUU.



16. CoxpaHeHHE MEXaHHYECKON YHEPTHH MIPH JIBIKEHHUH TeJIa MO ICHCTBUEM MPYKUHBI.
Jlabopamopuvie pabomot u onvimul.
1. KoxcTtpyrpoBanue TpakTa /Jyis pa3roHa U JaJIbHEHIIIETr0 PpaBHOMEPHOTO JIBH)KECHHUS IapUKa WIH
TEJIEKKHU.
2. OmnpeneneHne CpeaHEH CKOPOCTH CKOJBKECHHS OpycKa WM JBMKCHHS IIapUKa 10 HAKIOHHOU
IIJIOCKOCTH.
3. OmpeneneHne yCKOPEHUS Tella IPH PABHOYCKOPEHHOM JIBIKEHUH 110 HAKJIOHHOM TJIOCKOCTH.
4. UccnemoBanue 3aBUCUMOCTH TyTH OT BpPEMEHH IIPU PaBHOYCKOPEHHOM JIBIDKEHMU O3
Ha4aJIbHOW CKOPOCTH.
5. IIpoBepka rumoTe3bl: eCJId MPH PaBHOYCKOPCHHOM JBHKCHHH 0€3 HAYaJIbHOW CKOPOCTU ITyTH
OTHOCSITCS] KaK psiJl HEYETHBIX YHUCEIT, TO COOTBETCTBYIOIIUE TPOMEKYTKH BPEMEHH OJJMHAKOBBHI.
6. MHccrnenoBaHue 3aBUCUMOCTH CHITBI TPEHUS CKOJILKECHHSI OT CHITBI HOPMATBHOTO JABJICHUS.
7. Omnpenenenne kodhHUIIMEHTA TPEHUS CKOJIBKEHUS.
8. Ompenenenue kECTKOCTH TPYKUHBI.
9. Onmnpenenenne padOTH CHIIBI TPSHHS TIPH PABHOMEPHOM JBWKCHHH Tella 10 TOPHU30HTAIBHOM
MTOBEPXHOCTH.
10. Omnpenenenne pabOTHI CHITBI YIPYTOCTH TPH TIOIBEME IPy3a ¢ UCTIOJIB30BAHUEM HETIOIBHKHOTO
Y TIOJBMYKHOTO OJIOKOB.
11. N3yuenue 3aK0HA COXpAHEHUS YHEPTUH.
Pazgen 9. Mexannveckue Kojie0aHusI M BOJIHbL.
KonebarenbHoe nBmwkenne. OCHOBHBIC XapaKTEPUCTHKW KOJEOAHWH: TMEPHOJ, 4YacTOTa, aMILUIUTY/A.
MareMaTuuecKkuii ¥ MpYy>KHHHBIN MasiTHUKA. [IpeBpalenre sHepru Ipu KoJie0aTeIbHOM JIBUYKCHHH.
3aryxatomue KkosieOaHus. BwiHyXaeHHbIe KoyiebaHus. Pe3zonanc. Mexannueckne BodHBL CBOHMCTBa
MexaHu4yeckux BoJIH. [IpojonpHble U monepeyHble BOHBI. J[JIMHA BOJIHBI U CKOPOCTh €€ paciHpOCTpaHEHUS.
MexaHnyeckue BOJIHBI B TBEPJOM Telle, CEICMUUECKUE BOJIHBI.
3ByK. [’ poMKOCTB 3ByKa U BbicoTa ToHA. OTpakeHue 3Byka. MHppa3Byk u yiIbTpa3BYK.
Hemoncmpayuu.
1. HaGmoaenue kosebaHuii TEN MO JEHCTBUEM CUJIbI TSHKECTU U CHIIBI YIIPYTOCTH.
Habmonenue xoneGanuii rpy3a Ha HUTH U Ha MPY>KUHE.
Habmonenue BBIHYXIEHHBIX KOJIEOaHHM U pe30HaHCa.
Pacrmipoctpanenuie mpoJoabHBIX U MONEPEYHBIX BOJIH (Ha MOJIEIH).
Habmtonenue 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
6. AKycTHuYecKHil pe30HaHC.
Jlabopamopnuwie pabomuol u onvimel.
1. Onpenenenue 4acToThl U Meproa KoaeOaHU MaTeMaTHYECKOTO MasSTHHUKA.
Omnpenenenre 4acTOTHI U Meproia KojaeOaHui Mpy>KUHHOTO MAasTHUKA.
HccnenoBanue 3aBUCMMOCTH Meproa KoaeOaHu MOABEIIEHHOTO K HUTH I'py3a OT JJIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH TIepHoAa KojaeOaHU MPY>KUHHOTO MasiTHUKA OT Macchl Tpy3a.
[IpoBepka HE3aBHCUMOCTH TepHoia KoJieOaHuii rpy3a, MOBEIIEHHOTO K HUTH, OT MacChl rpy3a.
OnbITHI, TEMOHCTPUPYIOIIME 3aBUCUMOCTh TMEpHOJa KOoNeOaHWW MPYKMHHOTO MAasTHUKA OT
MacCChI Ipy3a U KECTKOCTU MPYKHUHBI.
7. H3mepeHue yCKOpEeHHs CBOOOTHOTO MaCHHUS.
Pa3nes 10. D1eKTpOMarHuTHOE 10JIe M JICKTPOMATHUTHBIC BOJIHBI.
DNEeKTPOMarHUTHOE T0Jie. ODJEKTPOMAarHuTHbIE BOJHBL (CBOICTBa 3JIEKTpOMarHUTHBIX BoJH. [llkana
ANIEKTPOMAarHUTHBIX BOJIH. MCII0Ib30BaHMeE AIEKTPOMArHUTHBIX BOJIH JJI1 COTOBO CBSI3H.
DnekTpoMarHuTHas nmpupoja ceera. CKopocTh cBeTa. BoiHOBBIE CBOMCTBA CBETA.
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Jemoncmpayuu.
1. CgsoiicTBa 3J€KTPOMAarHUTHBIX BOJIH.
2. BomHOBBIE CBOICTBA CBETA.
Jlabopamopuwvie pabomot u onvimul.
1. W3ydeHue CBOKCTB 3JEKTPOMArHUTHBIX BOJIH C TIOMOIIBIO MOOMIBHOTO TeedoHa.
Pa3nen 11. CBeToBbIe sIBJICHHS.
JlyueBas mMozenb cBera. Mcrounuku cseta. IIpsMonnHeiiHoe pacnpocTpaneHue cBera. 3atMeHus CoiHIa U
Jlynbl. Otpaxenue cBera. [lmockoe 3epkano. 3aKOH OTpa)KEHUS CBETA.
[Ipenomnenue cBera. 3akoH mpenomieHust ceeta. [lonHoe BHyTpeHHee oTpaxeHHue cBera. lcmosb3oBaHue
[IOJIHOTO BHYTPEHHETO OTPAYKEHUS B ONITUYECKUX CBETOBOIaX.
Jlunza. Xon mydeit B nunze. OnTudeckass cucrteMa (oroammapara, MHUKpPOCKoma M Teneckoma. ['ma3 kak
onTHYecKas cucreMma. bauzopykocTs U JalbHO30PKOCTb.
Pasnoxxenue 6enoro csera B criektp. OnbiTel HptoToHa. Clio’keHne CeKTpalbHBIX IIBETOB. Jlucnepcus cBera.
Hemoncmpayuu.
1. IlpsmonuHeHOe paclpocTpaHEHUE CBETA.
OTtpaxeHue cBera.
[Tonyuenue n306pakeHHi B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomiienue cBera.
OnTuueckuii CBETOBOJI.
Xon tydeii B coOuparomei JTnH3e.
XoJ my4der B pacCEUBAIOIIEH JIMH3E.
[Tonydyenue n300pakeHUI C TOMOIIIBIO JTHH3.
[Ipunnun neiictBus GoTroanmapara, MUKPOCKOTIA M TEJIECKOTIA.
Mopens ria3a.
Paznoxxenue 6enoro ceera B CIIEKTP.
12. Tlomydyenue 6em0Tr0 CBETA MPHU CIOKEHUU CBETA PA3HBIX IIBETOB.
Jlabopamopnuwie pabomel u onvimel.
1. HccnengoBaHue 3aBUCUMOCTH YTJia OTPaKEHHsI CBETOBOTO JIy4a OT yIJia MaJeHHUs.
2. M3ydeHue xapaKkTepUCTUK M300pakeHUs MIpeIMeTa B INIOCKOM 3epKalie.
3. MHccnenoBanue 3aBUCHMOCTH yrjia MPEOMIJICHUS CBETOBOTO JIyda OT yIJla MaJeHusl Ha TPaHulLIe
«BO3LYX—CTEKIIO».
4. TlosydeHue u300paK€HUH C TOMOIIBIO COOUPAOIICH JIMH3BI.
5.  Omnpenenenue (HOKYCHOTO PACCTOSIHUS M ONTUYECKON CHIIBI COOUPAIOIIEH TUH3BI.
6. OMnbITHI MO Pa3I0KEHUIO OEJI0r0 CBETa B CIEKTP.
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7. OmnbITHI IO BOCIIPUATHIO IIBETA TIPEIMETOB ITPU UX HAOIIOJACHUHU Yepe3 [IBETOBbIC (DUIIBTPHI.
Pa3pen 12. KeantoBble iBJICHUA.
OmnsiTel Pesepdopna u nnanerapras monens atoMa. Mogens aroma bopa. Mcnyckanue u nornomieHue cBeTa
atomoM. KBaHTHI. JIMHEHUYAThIE CIIEKTPHI.
PannoaktuBHOCTh. Anb(a-, Oeta- u ramma-mznydeHus. CTpoeHHe aTOMHOTO sjapa. HykmoHHas Mozens
aTomHoro siapa. M3oronsl. PannoaktusHbie npeBpaienus. [lepuoa nomypacnaga aTOMHBIX SAEp.
SAnepHble peakiuy. 3aKOHBI COXPAaHEHHUS 3apsAI0BOTO U MAaCCOBOTO YHCEI. DHEPTHUsl CBS3H aTOMHBIX siaiep. CBs3b
Macchl ¥ sHepruu. Peakuuu cunTe3a u aenenus saep. Mcrounuku sHeprun ConHIa U 3BE37.
AnepHas sHepretuka. JleiicTBUA paAMOAKTUBHBIX U3JIyY€HHUI Ha )KUBbIE OPTaHU3MBI.
Hemoncmpayuu.

1. CroekTpsl U3Ty4eHHS U MOTJIONMICHUS.

2. CrhekTpsl pa3TUYHBIX T'a30B.



CriexTp BoAOpoO/Ia.
Habnronenue TpexoB B kamepe Buibcona.
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PaboTa cuérunka HOHU3UPYIOUINX U3ITyICHUH.
6. Peructpanus nuzny4eHus: IpUpOIHBIX MHHEPAJIOB U TPOIYKTOB.
Jlabopamopnuwie pabomel u onvimel.
1. HaOnroneHue CIIOMIHBIX U IMHENYATBIX CIIEKTPOB U3ITyUEHHUS.
2. HccrnenoBaHue TPEKOB: H3MEPEHUE SHEPTUN YACTHIIBI TI0 TOPMO3HOMY ITyTH (TI0 (hoTOTpadusim).
3. H3mepenwue paauoakTUBHOTO (hOHA.
IToBTOpPHTEILHO-00001IAOIINI MOIYIb.
[ToBTOpUTENBEHO--0000MAOIIMI MOAYIb MpPEJHA3HAUCH IS CUCTEMAaTH3allMH W 000OIIEHHUS MPEIMETHOTO
COJIep’)KaHUsl U OMbITa JEATENIbHOCTH, MPUOOPETEHHOTO MPU M3YUYEHUU BCEro Kypca (U3MKH, a TakkKe s
MOJATOTOBKM K OCHOBHOMY T'OCYIapCTBEHHOMY 3K3aMeHYy MO (u3uke A oOydaromuxcsi, BEIOpaBIIUX 3TOT
yueOHBIN MpeIMeT.
[Ipu n3yueHnn JaHHOTO MOYJISl PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIbI I€ATEIbHOCTH, HA OCHOBE KOTOPBIX
ofOecnieunBaeTcs JOCTHKEHUE TIPEAMETHBIX M METalpeIMETHBIX IJIaHUPYEMbIX Ppe3ylbTaTOB OOYy4YeHMs,
dbopMupyeTcsi ecTeCTBEHHOHay4YHasi TPaMOTHOCTb: OCBOCHHME HAY4YHBIX METOJOB HCCIIEIOBAHUS SIBICHUMN
MIPUPO/IbI U TEXHUKHU, OBJIAZICHUE YMEHUSMU OOBSICHATH (PU3HUECKUE SIBICHUS, TPUMEHSISI TOJTyYeHHbIE 3HAHUS,
pelarth 3a/1a4u, B TOM YHCJIe KaYeCTBEHHbIE U SKCIIEPUMEHTAJIbHBIE.
[IpuHIMIIHATEHO IEATETFHOCTHBIA XapaKTep JaHHOTO pa3jelia peaanu3yeTcs 3a CYET TOTO, YTO 00yJaronuecs
BBITIOJIHSAIOT 3aJJaHMsl, B KOTOPBIX UM MpeiaraeTcs:
Ha OCHOBE MOJYYEHHBIX 3HAHUU pacro3HaBaThb U HAyYHO OOBSACHATH (PU3MUYECKUE SIBIIEHUS B OKpPYKarollen
MIPUPO/IE€ U TIOBCETHEBHOM KU3HU;
HCIO0JIb30BAaTh HAYYHBIE METO/IbI UCCIIEOBAHUS (U3NYECKUX SIBJICHUN, B TOM UYHMCIIE AJISl IPOBEPKU TUIIOTE3 U
MOJIy4YEHUS] TEOPETUUECKUX BBIBOJIOB;
OOBSCHATh Hay4dHbIE OCHOBBI HamOOJiee BaXHBIX JIOCTH)KEHHUNH COBPEMEHHBIX TEXHOJIOTHUH, HampuMep,
MPAKTUYECKOTO HCIOJB30BaHUS PA3IMYHBIX HCTOYHMKOB SHEPrUM Ha OCHOBE 3aKOHA MpPEBpPALICHUS U
COXPaHEHHS BCEX U3BECTHBIX BUIOB YHEPIHH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA INPOI'PAMMBI 11O ®U3UKE HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

W3yuenne ¢Gu3MKU HA ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHWsl HANPABICHO HAa JOCTIKEHUE JIMYHOCTHBIX,
MeTanpeIMETHBIX U NMPEAMETHBIX 00pa30BaTENbHBIX PE3YJIbTATOB.
B pesynprare m3ydeHuss (HU3MKHM Ha YpPOBHE OCHOBHOTO o0Imiero oOpasoBaHus y oOywaromerocs OymyT
c(OPMHUPOBAHBI CIIEIYIONIUE TNIHOCTHBIC PE3YJIbTATHl B YACTH:
e 1) NaTPHOTHYECKOT0 BOCIIUTAHUS:
® - [IPOSIBJICHUE MHTEpPECa K UCTOPUHU U COBPEMEHHOMY COCTOSIHUIO POCCUICKOM (pU3NUECKON HAYKH;
® - [ICHHOCTHOE OTHOILIEHUE K JOCTHKEHUSIM POCCUNCKUX YUEHBIX--(DU3UKOB;
e 2) rpaxIaHCKOro M J1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:
® - FOTOBHOCTb K aKTUBHOMY YYacCTHIO B OOCYKJEHUH OOIECTBEHHO 3HAYMMBIX U ATHUECKUX MpPOOIeM,
CBSI3aHHBIX C IPAKTUYECKUM IPUMEHEHUEM JOCTHKEHUH (PU3UKH;
® - 0CO3HAHHUE Ba)XHOCTH MOPAJIbHO--ITHUECKUX MPUHIUIIOB B JIEATEIBHOCTH YUEHOTO;
e 3)3cTeTHYeCKOro BOCIIMTAHMS:
® - BOCIPHUSTHE ICTETUYECKUX KAYECTB (PU3NYECKON HayKu: €€ rapMOHHUYHOTO MOCTPOEHUS, CTPOrOCTH,
TOYHOCTH, JAKOHUYHOCTH;
® 4) IEHHOCTH HAYYHOI'0 MO3HAHMS:
® - OCO3HaHME LEHHOCTH (U3NYECKOM HAyKH KaK MOIIHOTO HWHCTPYMEHTa MO3HAaHUS MHpA, OCHOBBI
pPa3BUTHUSA TEXHOJOTHM, BA)KHEUIIIEH COCTABISAIOIIEN KYIbTYpPHI;
® - pa3BUTHE HAYYHOM JIOO03HATEILHOCTH, MHTEPECA K UCCIIEI0BATEIbCKON AEATEIBHOCTH;
e 5) popmupoBaHus KYJbTYPbI 3I0POBbS U IMOUMOHAIBHOI0 0JIArONMOJYyYMSI:
® - OCO3HAHHME LIEHHOCTH 0€30IacHOro 00pa3a JKU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MUPE, BaXKHOCTH
IpaBUI OE30MacCHOrO TMOBEACHUS Ha TPAHCIOPTE, HA JOporax, € D3JIEKTPUYECKUM M TEIJIOBBIM
000pyJOBaHUEM B JIOMAIIHUX YCIOBHSIX;
e - c(hopMHPOBAHHOCTH HaBbIKA pe(IIEKCUH, IIPU3HAHKE CBOETO MIpaBa Ha OMIMOKY M TaKOro Xe IpaBa y
IPYroro 4ejoBeKa;
e 6) TPYIOBOI'0 BOCIIMTAHUSA:
® - aKTHMBHOE y4acCTH€ B PELICHUU IPAKTUYECKUX 33124 (B paMKax CeMbU, 00pa30BaTeIbHON OpraHnu3alii,
ropoja, Kpast) TeXHOJOTHYECKOM U COLMaIbHOM HAIIPaBIEHHOCTH, TPEOYIOIUX B TOM YK CIIE U (PU3HMUECKUX
3HAHWI;
® - UHTEpecC K MPAKTUYECKOMY U3YUEHHIO NPpodeccuil, CBI3aHHBIX ¢ (PU3UKOIL;
e 7) 3KOJIOIrH4YeCKOr0 BOCIIMTAHMA:
® - OpUEHTalUs HA NMPUMEHEHUE (U3UYECKUX 3HAHMUU I pelleHHs 3ajad B 00JacTu OKpyKarolien
Cpelbl, INTAHUPOBAHMSI IOCTYIIKOB M OLIEHKHM MX BO3MOYKHBIX IIOCIIEACTBUN [UIsl OKPYXKAIOIIEH Cpebl;
® - 0CO3HaHMeE INI00AIBHOIO XapaKTepa SKOJIOTMYECKUX MPOOJIeM U IyTel UX pelieHus;
e 8) ajanTanyMu K M3MEHSIOLMMCSH YCJIOBHAM CONMAJIBHON U MPUPOIHOH CpPeabI:
® - MOTPeOHOCTh BO B3aMMOJAEWUCTBUM IPHU BBHIMOJIHEHUH MCCIEJOBAHUN M IMPOEKTOB (PHU3MUECKOI
HaIPaBJIEHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSAM JIPYTHX;
® - [IOBBIIIEHUE YPOBHSI CBOEH KOMIIETEHTHOCTH Ye€pPE3 MPAKTUUYECKYIO JEATEIBHOCTD;
e - noTpeOHOCT, B ()OPMHUPOBAHMU HOBBIX 3HAHHMH, B TOM ducie (HOpMYIUPOBATh WAEH, MOHATHA,
TUNOTE3bI O GPU3NYECKUX OOBEKTaX U SIBJICHUIX;
e - 0co3HaHMe Ae(PUIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001aCcTH (PU3HKH;
® - [UIAHUPOBAHHE CBOETO PA3BUTHUS B MPUOOPETEHUN HOBBIX (PM3NUECKUX 3HAHUM;
® - CTpEeMJICHHE aHAIMW3UPOBATh U BBIABIATH B3aMMOCBSI3U MPHUPOJIBI, OOLIECTBA U SKOHOMHUKH, B TOM
qHCIIe ¢ UCTIOIb30BaHUEM (PU3MUECKUX 3HAHMIA;



® - OLICHKA CBOMX JCWUCTBUI C y4ETOM BIMSHHSA Ha OKPYKAIOIIYIO Cpeny, BO3MOXKHBIX TJIOOATbHBIX
HOCJIEACTBUH.

METAINIPEIMETHBIE PE3YJIbTATHI

B pe3ysnbraTe 0cBOCHUS MPOTpaMMBbl 10 (PU3UKE HA YPOBHE OCHOBHOTO OOIIETO 00pa30BaHus y 00y4aromerocs
OyayT chopMHpOBaHbI MeTaNpeAMeTHbIe Pe3YJbTAThl, BKIIOYAMONIME MO3HABATEIbHBIC YHHBEPCAIbHBIC
yueOHbIC ICHCTBUS, KOMMYHHKATHBHBIC YHUBEPCAIbHbBIC yIeOHbIC ICHCTBHS, PEryIsSTHBHbBIC YHUBEPCAIbHbIC
yaeOHbIC CHCTBUS.

Ilo3HaBaTeabHBIE YHUBEpPCAJIbHBbIC yqeﬁﬂme JelcTBUS

Ba3oBble joruyeckue neiicTBus:
®  BBISBIITH U XapaKTEPU30BATh CYIICCTBCHHBIC IPU3HAKU OOBEKTOB (SIBIICHUH);
®  YCTaHABIIMBATh CYIICCTBCHHBINH MpH3HAK KJIACCU(UKANNA, OCHOBAHWS JJIsi OOOOIICHUS U
CpaBHCHHS,
¢  BBIABIIATh 3aKOHOMEPHOCTH W TPOTUBOPEYHS B pacCMaTpUBaEeMbIX (aKkTaX, MaHHBIX H
HAOJTIOJICHUSX, OTHOCAIITUXCS K (PHU3UICCKUM SIBIICHUSIM;
®  BBISBIIATH MPUYUHHO--CJICJICTBEHHBIC CBSA3U NP M3yICHUH (PU3NICCKUX SBJIICHUN U MPOIIECCOB,
JIeNIaTh BBIBOJBI C HCIIOJIb30BAHWEM JEIYKTUBHBIX M WHIYKTHBHBIX YMO3aKIIOUYCHHM, BBIIBUTATH
TUTIOTE3bI O B3aMMOCBS3SIX (DU3MUCCKUX BEIIMYHH;
®  CaMOCTOSITEIBHO BBIOMPATh CHOCOO pemieHus y4eOHOW Qu3nueckor 3aaaun  (CpaBHEHUE
HECKOJIbKUX BAapUAHTOB pEIIeHHUs, BbIOOp Haubosee MOAXOIAUIEr0 C Y4ETOM CaMOCTOATEIbHO
BBIJICTICHHBIX KPUTEPHUEB).

ba3oBble nccienoBare/ibCKue 1eHCTBUA:
®  HCIOJB30BaTh BOMPOCHI KaK UCCIIEIOBATEIbCKUN HHCTPYMEHT MO3HAHUS;
®  [POBOJUTH MO CAMOCTOSITEJIBHO COCTaBJICHHOMY IUIAHY OIIBIT, HECIOXKHBIM (QU3NUEeCKHil
AKCIEPUMEHT, HEOOIbIIIOE HCCiel0BaHne (PU3UYECKOTO SIBICHHUS;
e  OlEHMBaTh Ha MPUMEHMMOCTb M JOCTOBEPHOCTh HH(OpPMAINIO, MOJYYEHHYIO B XOJe
UCCIIEIOBAHUS WM SKCIIEPUMEHTA;
®  caMOCTOATENbHO (popMynupoBaTh OOOOIIEHHS W BBIBOJABI 0 pE3ylbTaTaM MPOBEIEHHOTO
HaOIIO/ICHUS, OTIBITA, UCCIICIOBAHMUS,
®  [POTHO3UPOBATH BO3MOXKHOE JajibHeWiee pa3BUTHE (QHUINYECKHX IMPOLIECCOB, a TakKkke
BBIJIBUTaTh MPEIOJIOKEHUs 00 UX PAa3BUTHUHU B HOBBIX YCIOBUSX U KOHTEKCTaX.

PatGora ¢ undopmanmeii:
®  [PUMEHSTH PA3IMYHbIE METO/bI, HHCTPYMEHTHI U 3allPOCHI IPU MOUCKE U 0TOOpE HHPOPMAIIU
WIH TAaHHBIX C YUETOM MPEUI0KEHHOHN yueOHOU (u3nvecKko 3a1auu;
®  aHaJIM3UPOBATH, CUCTEMATHU3UPOBATh U WHTEPIPETUPOBATH HMHPOPMAIIMIO PA3TUYHBIX BUIOB H
(dbopM TpecTaBICHHUS;
®  CaMOCTOATENbHO BBIOMpaTh ONTHUMANBHYIO (QopMy TpeAcTaBieHus UHGOpPMALUU U
WJUTIOCTPUPOBATH pelllaeMble 3a/1a4i HECTIOKHBIMU CXEMaMHM, TuarpaMMaMu, UHOUM rpadukoil u ux
KOMOHMHAIUSAMHU.

KoMMmyHuKkaTuBHBIE YHUBEpPCcaIbHbIE yueOHbIe eliCTBUS:
e B xoJe OOCykIeHHs y4eOHOrOo Marepuala, pe3yabTaToB J1abOpaTOPHBIX pabOT U MPOEKTOB
3aJ1aBaTh BOMPOCHI MO CYIIECTBY 0OCYX AaeMOU TEeMBI U BBICKAa3bIBATh UJI€H, HAIICJICHHBIE HA PEIICHNE
3a/la4M U MOAJepKaHUE OIarokKenaTeTbHOCTH OOIEeHUS;



®  COIIOCTaBJISATh CBOM CYKIEHUS C CYXACHUSAMM JIPYIMX YYaCTHUKOB Auaiora, oOHapyKHUBaTb
pa3IM4Me U CXOACTBO MO3ULIUIM;

®  BBIPaXaTh CBOIO TOUYKY 3pEHUS B YCTHBIX U MMCbMEHHBIX TEKCTAX;

e  nyONMYHO NPEACTABIATH PE3yIbTAaThl BBINOJHEHHOTO (DU3MYECKOrO OmbITa (IKCIEPUMEHTA,
WCCIe0BaHUs, IPOCKTA);

® [IOHMMaThb M MKCIOJB30BaTh IMPEUMYIIECTBA KOMAHJIHOM M HMHIUBUAYaIbHOW pabOThl IpH
pELIeHUH KOHKPETHON (pr3HUecKoil mpoOiIeMsbl;

®  [IPUHUMATH L€ COBMECTHOW JESITENbHOCTH, OPraHU30BbIBATh JECUCTBUS MO €€ JTOCTHIKEHUIO:
pacrpenensiTs poin, 00CYKIaTh MPOILECCHl U PE3yJIbTaThl COBMECTHOH paboThl, 0000I11aTh MHEHUS
HECKOJIBKUX JIIOACH;

®  BBINOJIHATH CBOIO YaCTh pabOTHhI, JOCTUrasi KAUECTBEHHOT'O Pe3ysIbTaTa 110 CBOEMY HaIlPaBJICHUIO
1 KOOPJUHUPYS CBOU JAEUCTBUS C JPYTUMU WIEHAMH KOMAaH/Ibl;

®  OLEHMBATh KadyeCTBO CBOEro BKJIaJa B OOIIMI MPOAYKT MO KPUTEPHSIM, CaAMOCTOSITEIHHO
c(OpMYyIUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

PerynsiTuBHbIe yHUBEpPCalbHbIC YUeOHBbIE AeliCTBUA

Camoopranmszanms:
®  BBIBIATH NPOOJEMBI B JKM3HEHHBIX M YUEOHBIX CHUTyallUsiX, TPEOYIONIMX IS PEIICHHS
(buznyecKux 3HaHUI;
®  OpHEHTHUPOBATHCS B PA3TUYHBIX MOJIXOJAaX MPUHATHUS pElIeHUN (MHIUBUIYyalbHOE, MPUHSATHE
pelieHus B TpymIe, IPUHATHE PEIISHUN TPYIIIO);
®  CaMOCTOSATEIbHO COCTABJIATH AITOPUTM pEIIeHUs PU3NUECKON 3a]jau WU TIJIaHa UCCIIEIOBaHUS
C Y4€TOM MMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEeHTUPOBATh Mpe/uiaraeMble
BapHaHThI PEIICHUN;
e  jenaTh BHIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, SMOLMOHAIbHBIN HHTEJJIEKT:
e  JaBaTh a/ICKBaTHYIO OIICHKY CUTYyallUu U IpeyiaraTh MiaH e€ U3MEHEeHHUS,
e  OOBSCHATH NPUUMHBI JOCTUKECHUS (HEAOCTHKEHUS) PE3yJIbTaTOB AEATEIbHOCTH, 1aBaTh OLIEHKY
MPUOOPETEHHOMY OTIBITY;
®  BHOCUTh KOPPEKTHBBI B JAEATEIbHOCTh (B TOM 4YHCIIE€ B XOJ BBINOJHEHUS (UINYECKOTO
WCCIIEIOBAaHUSI WJIM IMPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENIBCTB, WM3MEHHBIIUXCS CHUTYaIUH,
YCTaHOBJICHHBIX OIIMOOK, BOSHUKIIINX TPYIHOCTEH;
®  OLIGHUBATh COOTBETCTBHE PE3yJbTaTa LIETU U YCIOBUSM;
e  CTaBUTh ce0s HA MECTO JAPYroro 4ejJoBeKa B XOJE€ CIOpa WM JUCKYCCUU HA HAYYHYIO TEMY,
MMOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JIPYTrOro;
e  MpPU3HABaTh CBOE MPABO HA OMMOKY MpU pelIeHuU (PU3NUECKUX 3a7a4 UM B YTBEPIKACHUAX Ha
Hay4HbIE TEMbI U TAKOE K€ MPaBO JAPYroro.

INPEAMETHBIE PE3YJIBTATbBI

K koHiy oOydeHuss B 7 KJjacce TNpeAMETHbIE pe3ylbTaThl Ha 0a30BOM YpPOBHE JIOJDKHBI OTpa)kaTb
C(OPMHUPOBAHHOCTh y OOyHAIOIIUXCS YMEHUI:
®  UCNOJb30BaTh MOHATHUSA: (PU3NYECKHE M XUMUYECKHE SIBJICHUS, HAOIIO/lEHHE, HKCIIEPHUMEHT,
MOJieNb, TUIOTE3a, €AWHUIBI (U3NYECKUX BEIMYUH, aTOM, MOJIEKYJa, arperaTHble COCTOSHUS
BemiectBa  (TBEpHOE, IKUAKOE, Tra3000pa3HOE), MeXaHW4YecKoe JBWXKEHHE (PaBHOMEPHOE,



HEpaBHOMEPHOE, MPSIMOJIMHEHHOE), TPACKTOPHS, paBHOACHCTBYIOMIAs cuia, AeGopmanus (ynpyras,
IJIACTUYECKasi ), HEBECOMOCTh, COOOIIAOIIUECS COCY/IbI;

e pasnuuarh sBiueHUs (AudQy3us, TETIOBOE IBUKCHHE YaCTUI[ BEIIECTBA, PABHOMEPHOE
JBKEHUE, HEPABHOMEPHOE JIBH)KCHHUE, MHEPIIUS, B3aUMOJACHCTBUE TEJl, PABHOBECUE TBEPABIX TEJ C
3aKpEIUIEHHOM OChIO BpallleHMs], Tieperada AaBiICHUS TBEPABIMHU TEJIAMU, XKUIKOCTIMU U Ta3amH,
aTMocepHOe JaBlieHUE, TUTABAHHUE TEJl, MIPEBPAIICHUS] MEXaHUYCCKOW SHEPTHH) 10 OMUCAHHIO UX
XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB, IEMOHCTPHUPYIOUIUX JTAHHOE (PU3UUECKOE SIBIICHUE;

®  pacro3HaBaTh NPOSBICHHEC H3YyYCHHBIX (DM3MUCCKHUX SBICHUN B OKPYXKAIOIIEM MHUpPE, B TOM
gucliie GU3HYECKUE SBICHUS B PUPOJIC: MPUMEPHI IBIKEHUS C PA3TUIHBIMU CKOPOCTSMH B KUBOU 1
HEXUBOU IPUPOJIE, ICHCTBUE CUJIBI TPEHHUS B IPUPOJIE U TEXHUKE, BIUSAHUE aTMOC(HEPHOTO JIaBJICHUS
Ha ’KUBOM OpraHu3M, TIaBaHUE PbIO, phIUaru B TeJie YeI0BeKa, IPU 3TOM NIEPEBOIUTH MPAKTUUECKYIO
3a/1auy B y4eOHYI0, BBIJICTSATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKU) (PU3UIECKUX SIBJICHUH;

®  ONHUCHIBATHh HM3YYCHHBIC CBOWCTBA Tel W (PU3MUECKUE SIBIICHUS, HCIOJb3yd (PU3NUECKHE
BEJIMYUHBI (Macca, 00bEM, MJIOTHOCTh BEIIECTBA, BPEMS, MyTh, CKOPOCTh, CPEIHSSA CKOPOCTh, CUJIa
YOPYrOCTH, CHJIA TSDKECTH, BEC Teja, CHJIa TPEHUs, JaBieHue (TBEPAOro Tena, KUIKOCTH, Tas3a),
BBITAJIKUBAIOIIAS CUJIA, MEXaHUYECKast pab0Ta, MOITHOCTH, TIJIEYO CHUJTBI, MOMEHT CHJIBI, KOO DUITHEHT
MOJIC3HOTO JCHCTBUS MEXaHWU3MOB, KWHETHYECKas W TOTCHIMAJIbHAs DHEPrus), MPU OMHCAHUHN
MPaBUWIILHO TPAKTOBAaTh (PM3MUECKHI CMBICI MUCIIOIB3yEeMbIX BEJIMUMH, UX 0003HAYCHUS U €AMHHIIBI
(MBUYECKUX BEIMYWH, HAXOIUTh (OPMYIIBI, CBS3BIBAIONINE JAHHYIO (DH3WYECKYIO BEIUYUHY C
JIPYTUMU BETMYUHAMH, CTPOUTH TPaPUKN N3YICHHBIX 3aBUCUMOCTEN (PU3UIECKUX BEIHYNH,

®  XapaKTepu30BaTh CBOWCTBA Tel, (PU3WYECKHE SIBICHUS W TMPOIECCHI, HCIOIB3YS IMpaBUiia
CIIOKEeHUS cull (BIOJb OJHOW TpsiMoii), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumesna, TpPaBUIIO
paBHOBecHs pblyara (OJI0Ka), «30JI0TO€ MPaBUJIO» MEXaHHWKH, 3aKOH COXPAHEHHUS MEXaHUYEeCKOU
SHEpPruy, MPHU 3TOM JaBaTh CIOBECHYIO (GOPMYIUPOBKY 3aKOHA U 3alHCHIBATh €r0 MaTeMaTHYecKoe
BBIPAXKEHUE;

e  O0BSICHATH (U3NYECKUE SBJICHUS, MPOLIECCHl M CBOMCTBAa TeJl, B TOM YHUCJIE U B KOHTEKCTE
CUTYallMl TPAKTUKO-OPUEHTHUPOBAHHOIO XapaKTepa: BBIABIATh NMPUUYUHHO--CIEIACTBEHHBIE CBSI3H,
CTPOUTH OOBSICHEHUE U3 1—2 JTOTMYECKUX IIaroB C OMOPOM Ha 1—2 M3yU4EeHHBIX CBOMCTBA (PU3HUUECKUX
SIBJICHUHN, GPU3NYECKUX 3aKOHA WIH 3aKOHOMEPHOCTH;

e  pemarb pacy€THBIC 337a4d B 1—2 NEWCTBUS, MCIOJB3YS 3aKOHBI U (OPMYJIbI, CBSA3BIBAIOLINE
¢u3znueckue BENUMYMHBI: HAa OCHOBE aHalM3a YCIOBHUS 3a/laud 3allMChIBaTh KPAaTKOE YCIOBUE,
MOJICTaBIATh (PU3MUYECKUE BEIMYMHBI B (OPMYIbI U MPOBOAUTH PACUEThI, HAXOJIUTH CIPABOUYHBIC
JaHHbIE, HEOOXOUMBIE JJISl PEIICHHU 3a/1a4, OLICHUBATh PEATHCTUYHOCTD MOTYYeHHON (Pu3nueckoi
BEJINYMHBI;

e  pacrmo3HaBaTh MPOOJIEMbI, KOTOPhIE MOXKHO PELIUTh MPH MOMOIIU (PU3MYECKHX METOOB, B
OTHMCAHUU HCCIENOBAHUS BBIICIATH MPOBEpsieMOE MPENNoyiokeHue (TUMOTe3y), pa3iuyaTh H
HMHTEPIPETUPOBATH MOJYYCHHBIN PE3yibTaT, HAXOAUTh OMIMOKU B XOJIE OMBITA, JENIaTh BHIBOJBI 11O
€ro pe3ysbTaTam;

®  MPOBOJUTH OMBITHI MO HAOMIONEHUIO (DU3MUECKUX SBICHUN WM (U3UYECKUX CBOICTB Tem:
dbopMynupoBaTh TpOBEpsieMble MPEANOIOKEHHsS, COOMpaTh YCTAHOBKY W3 MPEATIOKEHHOTO
00opynoBaHus, 3aMUCHIBATH X0 OMBITa U (POPMYTUPOBATH BHIBO/IBI;

®  BBINOJHATH MpPSAMBIE HM3MEPEHHUS PACCTOSIHUSA, BPEMEHH, Macchl Teila, 00béMa, CHIBI U
TEMIIEpaTypbl C KCIOJH30BAHMEM AaHAJIOTOBBIX M IUGPOBBIX MPHOOPOB, 3aMUCHIBATH MOKA3aHUS
puOOPOB ¢ YIETOM 33aJaHHON aOCOTIOTHOM MOTPEITHOCTH U3MEPEHUIA;

®  TMPOBOJIUTH UCCIECOBaHHE 3aBUCUMOCTH OJHOW (HU3UYECKOW BENUYHHBI OT JAPYrod ¢
WCIOJIb30BAHMEM TMPSIMBIX U3MEPEHHH (3aBUCHMOCTH IyTH PaBHOMEPHO JBIDKYIIErocs Teiaa OT
BpEMEHHU [BWKCHHS Tela, CHIIBI TPEHUS CKOJIBKEHHs OT Beca Tena, KadecTBa 0OpabOTKu



IIOBEPXHOCTEH TE€1 M HE3aBHUCHUMOCTH CHJIbI TPEHMsI OT IUIOIIAJM COIPUKOCHOBEHHUS TEN, CHIIbI
YIIPYTOCTH OT YAJMHEHUS MPY>KUHBI, BEITAJIKHBAIONIEH CUIIBI OT 00BbEMa NOTPYKEHHOM YacTH Tesa U
OT TUIOTHOCTH J>XHJAKOCTH, €€ HEe3aBHCHMOCTU OT IUIOTHOCTH TeJla, OT IJIyOMHBI, Ha KOTOPYIO
MOTPY>KEHO TEJIO, YCIOBUHN TNIAaBAaHHS TEJI, YCIOBUM PaBHOBECHs pblyara U OJIOKOB), y4acTBOBATh B
TUTAHUPOBAHUH Yy4eOHOTO HCCIECIOBAHUsS, COOMPATh YCTAHOBKY M BBITIOJNHSTH W3MEPEHUS, CIEIYs
IIPEII0KEHHOMY IIJIaHy, (PUKCUPOBATH PE3YNIbTATHI OJYYEHHON 3aBUCUMOCTH (PU3NYECKUX BEITUUNH
B BUJIC MTPEUIOKEHHBIX TAOIHI U TPa(UKOB, A€TaTh BBIBOJBI [0 PE3yIbTaTaM HCCICIOBAHNUS;
®  [IPOBOJUTH KOCBEHHbIE U3MEPEHMs (PM3UUYECKUX BEIMUYUH (IUIOTHOCTH BEILECTBA JKUJIKOCTH U
TBEPOrO TeNa, CHJIa TPEHUS CKOJIbKEHUS, TaBJICHUE BO3/lyXa, BhITAJKUBAIOLIAs CHJIA, IEHCTBYIOAs
Ha TIOTPYXEHHOE B JKUIKOCTH TeNo, KO3()UIIMEHT MOJIe3HOTO NeHCTBUS MPOCTHIX MEXaHH3MOB),
clenys npeI0KEHHOM MHCTPYKIMM: MIPH BBIIIOJHEHUH W3MEPEHUI coOUpaTh SKCIIEPUMEHTAIbHYIO
YCTaHOBKY U BBIUHCIISTH 3HAU€HUE UCKOMOM BEIUYUHBI;
e  coOmoJaTh MpaBUiia TEXHUKU 0€30MaCHOCTH MpH paboTe ¢ 1a00paTOpHBIM 000PYJOBaHHUEM;
e  yKa3bIBaTh INPHUHLMIBI ACUCTBUS NPUOOPOB U TEXHUYECKUX YCTPOWCTB: BECHI, TEPMOMETP,
JMHAMOMETp, cOooOIIaroIMecs cocyabl, O0apoMeTp, phluar, MOJABMXKHBI M HEMOJBMXKHBIN OJIOK,
HaKJIOHHAsI MJIOCKOCTH;
®  XapaKTepU30BaTh MPUHIUIBI JEHCTBUS HM3YYEHHBIX MPHOOPOB M TEXHUYECKHX YCTPOWCTB C
OTOPOM Ha WX ONHMCAHUS (B TOM 4YHMCIIE: MOAIIUIHUKYN, YCTPOHCTBO BOJONPOBOJA, THIPABIMYECKUN
Ipecc, MaHOMETpP, BBICOTOMEp, MOPUIHEBOM HACOC, apeoMeTp), MCHOJb3yd 3HaHHUS O CBOMCTBax
(bu3nuecKux SBJICHUN U HEOOX0AUMbIe GU3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;
®  [PUBOAUTH MpUMEpPHI (HAXOIUTh MHGOPMAIMIO O MPUMEPaxX) MPAKTHUYECKOTO MCIOJIb30BaHUS
($bU3UYeCKUX 3HAHUW B TMOBCEIHEBHOM XW3HM U1 0OecreueHus 0€30MacHOCTH MPHU OOpaIleHuH ¢
npubopaMM M TEXHUYECKHMMM YCTPONCTBAMM, COXPAHEHHs 3[0pOBbS U COOJIOACHUS HOPM
9KOJIOTUYECKOTO MOBEICHUS B OKPYKAIOIIEH CPeIe;
®  OCYWIECTBIATh OTOOP MCTOYHHMKOB HMH(poOpManuu B VHTepHETE B COOTBETCTBUM C 3aJaHHBIM
MIOMCKOBBIM 3aIIPOCOM, Ha OCHOBE MUMEIOIIMXCS 3HAHUHI U yTEM CPaBHEHUS Pa3IMUYHBIX HCTOUHUKOB
BBIIENIATh HHPOPMALIUIO, KOTOPAs SIBJIAETCS IPOTUBOPEUNBON MIIM MOXKET ObITh HEZOCTOBEPHOI;
®  JCHNOJb30BAaTh HPU BBHINOJIHEHUM Y4EOHBIX 3aJaHUNl Hay4YHO--TIIOMYJSPHYIO JIMTEpATypy
(bU3M4eCKOro coAepKaHusl, CIIpaBOYHbIE MaTEepUalIbl, pecypchl ceTu MHTepHeT, BiIaaeTh npuéMamu
KOHCIIEKTUPOBAHUS TEKCTA, IPeoOpa30oBaHus HHPOPMALUH U3 OJHOM 3HAKOBOW CHUCTEMBI B APYT'YIO;
e  CO3/1aBaTh COOCTBEHHBbIE KpaTKHE IHCbMEHHbIE M YCTHblE COOOLIEHHS Ha OCHOBE 2—3
UCTOYHUKOB MHPOpPMaLUK (PU3MYECKOTO COAEp)KaHUs, B TOM 4HUCIE MyOJIMYHO JenaTh KpaTKue
COOOLIEHU O pe3yabTaTax IPOEKTOB WM Y4eOHBIX MCCIEJOBAaHUH, NPU 3TOM TI'PAMOTHO
UCIOJb30BaTh M3YYEHHBIH NOHATHHMHBIN anmapar Kypca (DU3MKHM, CONPOBOXAATh BBICTYIUICHHE
MpE3CHTALNEN;
®  IIpU BBINOJHEHUM Y4EOHBIX IPOEKTOB M MCCIIEOBAaHUM pacpenensaTh 00s13aHHOCTU B IpyIIe B
COOTBETCTBUU C IIOCTaBJIEHHBIMU 33J]ayaMH, CJIEIUTh 32 BHIMOJIHEHUEM IIJIaHa IeHCTBUMN, a1eKBATHO
OLICHUBaThb COOCTBEHHBIN BKJIAJ B JIEATEIbHOCTb TPYIIbI, BHICTpPAaUBaTh KOMMYHUKAaTHBHOE
B3aUMO/JICHICTBUE, YUUTHIBAsI MHEHUE OKPYXKAIOIIHX.

K koHiy oOydeHuss B 8 Kjacce mnpeaMeTHble pe3ynbTaThl Ha 0a30BOM YpPOBHE JIOJDKHBI OTpa)kaTb

Cc(OPMHPOBAHHOCTh y OOyHAIOIUXCS YMEHUIL:
®  HCIIOJIB30BaTh MOHATHUS: Macca M pa3Mepbl MOJIEKYJ, TEIIOBOE ABM)KEHHE aTOMOB M MOJIEKYI,
arperaTHbIE COCTOSIHMSI BEIIECTBA, KPUCTAUIMYECKUE W aMop(dHBIe Tea, HACBIIICHHBIM WU
HEHaCBILEHHBI Map, BIaXKHOCTh BO3/lyXa, TEMIIEpATypa, BHYTPEHHS SJHEPT U, TEIJIOBOM IBUTaTElb,
JIEMEHTAPHBIN DJJEKTPUYECKUN 3apsl, DJIEKTPUYECKOE II0JIe, IMPOBOJHUKUA U JUAIEKTPUKH,
IIOCTOSIHHBIN JIEKTPUYECKUI TOK, MArHUTHOE T10JIE;



e  pa3nuyarth SIBJIECHUSA (TEIUIOBOE PACUIMPEHUE U CKATHE, TEIUIONEpeaaya, TEMIOBOE PaBHOBECHE,
CMauMBaHME, KallWJUIApHBIE SIBJICHUS, WCIApPEHUE, KOHJEHCAIMs, IUIaBICHHUE, KPUCTAJUIM3ALUs
(oTBEpaEBaHME), KUIEHHME, TeIulonepenada (TEIIONPOBOJHOCTb, KOHBEKLMS, HW3IY4YEHHE),
JIEKTpU3aLUA TEJl, B3aUMOACHCTBUE 3aps10B, AEUCTBUS JIEKTPUUECKOT0 TOKA, KOPOTKOE 3aMbIKAHUE,
B3aUMO/ICHICTBUE MAarHUTOB, I€HCTBUE MAarHUTHOTO T10JIsI HA IIPOBOJIHUK C TOKOM, 3JIE€KTPOMAarHuTHas
MHIYKLKSA) N0 OMMCAHMUI0O UX XAapaKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB, JIEMOHCTPUPYIOIIUX
JTaHHOE (PU3HUYECKOE SBJICHHUC;

®  Pacmo3HaBaTh MPOSBICHUE M3YyYCHHBIX (U3NYECKHUX SBICHUN B OKPYXKAIOIIEM MHpPE, B TOM
grcae (U3MUECKUe SIBICHUS B MPHPOJIE: TOBEPXHOCTHOE HATSHKEHHE M KAaNWULIPHBIC SBICHUS B
NpHUpOJie, KPUCTALIBI B NpHUpoje, n3nydenue CoiHIla, 3amep3aHue BOJOEMOB, MOpPCKHE OpH3HI,
oOpa3oBaHHE pOCHI, TyMaHa, WHEs, CHETa, JJEKTPUUYECKUE SIBJICHUS B arMocdepe, AJIEKTPUIECTBO
KUBBIX OPTaHU3MOB, MATHUTHOE 10JIe 3eMJIU, Ipeld MOo0COB, pOJib MATHUTHOTO MOJIS JUISl AKU3HU
Ha 3emJie, MOJSIPHOE CUSIHUE, IIPU 3TOM MEPEBOJAUThH MPAKTHUUECKYIO 3aJauy B y4eOHYIO, BBLAEIAThH
CYIIECTBEHHbIE CBOICTBA (IIPU3HAKU) PU3NUECKUX SBJICHUII;

®  ONUCHIBaTh H3Y4YEHHbIE CBOMICTBAa Tenl U (U3MYECKHE SBJICHMS, MCIONb3yd (pu3nueckue
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHSISI SHEPrus, KOJIMYECTBO TEIIOTHI, YAEIbHAs TEIIOEMKOCTb
BEIECTBA, y/ebHAas TEIJIOTA IUIaBIIEHUS, yAeIbHas TEIoTa napooOpa3oBaHusl, yJelbHas TEIUIOTa
CropaHusi TOIUIMBA, KOA((UIUEHT TMOJIE3HOTO JAEWCTBUS TEIJIOBOM MAaIIMHbBI, OTHOCHTEIbHAs
BJIQYKHOCTB BO3/lyXa, SJIEKTPUUECKHM 3apsi, CHila TOKA, JJIEKTPUUECKOE HAMPSKEHHE, COTPOTUBJICHHE
MIPOBOJIHHKA, YAECIBbHOE COMPOTHUBIIEHUE BEIIECTBA, pad0Ta U MOIIHOCTh AJIEKTPUUYECKOTO TOKA), MpU
ONHMCAHUU TPaBUJIBHO TPAKTOBATh (PU3NYECKHI CMBICT HCHOJB3YEMbIX BEIMYMH, 0003HAYEHUS U
€IUHULIBI (QU3UYECKUX BEJIMYMH, HAXOAUTh (OPMYIbI, CBS3BIBAIOIIME JaHHYIO (U3UUYECKYIO
BEJIMYMHY C JPYITMMH BEIUYMHAMH, CTPOUTH TpaQUKU H3YyYEHHBIX 3aBHCUMOCTEH (PU3MUECKHX
BEJIMYMH;

®  XapaKTepU30BaTh CBOICTBa Tel, (U3MUYECKUE SBJICHHUS U MPOIECCHI, MCIOJIB3ysd OCHOBHBIE
MOJIOKEHUST MOJIEKYJSIPHO--KUHETUYECKOW TEOPUH CTPOEHHS BELECTBA, MPHUHIUI CYMNEPIO3UINH
noJiel (Ha Ka4eCTBEHHOM YpOBHE), 3aKOH COXPAaHEHHUS 3apsjia, 3akoH OMa Juisl ydacTka IenH, 3aKOH
Jxoyns—Jlenua, 3aKkoH COXpaHEHUsI SHEPTUH, ITPU ATOM JIaBaTh CIOBECHYIO (HOPMYITHPOBKY 3aKOHA U
3aMMChIBaTh €r0 MAaTEeMAaTUYECKOE BBIPAKEHUE;

e  OO0BSICHATH (PU3MYECKHE MPOIECCHl U CBOICTBA TeN, B TOM YHUCIE U B KOHTEKCTE CHUTYallHii
MIPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH MNPUYMHHO-CIEACTBEHHbIE CBS3H, CTPOUTH
00BsSICHEHHE U3 1—2 TIOTMYECKHX IIaroB ¢ OMOPOM Ha 1—2 U3YYEHHBIX CBOMCTBA (DU3NUECKUX SIBJICHHM,
(bu3MYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

e  pemarh pacu€THBIC 33Ja4d B 2—3 JEWUCTBUS, MCIOJB3YS 3aKOHBI U (OPMYJIbI, CBSA3BIBAIOLIUE
¢dbusznueckue BENMYHMHBI: HAa OCHOBE aHalM3a YCIOBHUS 3a/layd 3allMChIBaTh KPAaTKOE YCIOBUE,
BBISIBIISITH HEJOCTATOK JIAHHBIX JJISl PEIICHUs 3a/1a4H, BBIOUPATh 3aKOHBI U (DOPMYIIBI, HEO OXOIUMBIE
Ui e€ peuieHus, IPOBOAUTh PAacu€Thl U CPAaBHUBATH MOJNyYEHHOE 3HAYCHHE (PU3NYECKON BEITUYMHBI
C U3BECTHBIMU JAHHBIMU;

e  pacno3HaBaTh NpPoOJEMbl, KOTOpble MOXKHO PEUIMTh HpPU MOMOLIM (PU3MYECKHX METOJIOB,
UCIOJIb3YSl OIMCAHME MWCCIENOBAHUA, BBIIECNIATH IPOBEPAEMOE IMPEIANOJIOKEHUE, OLICHUBATH
IIPaBUWJIBHOCTH MOPSIKA IPOBEAECHUS UCCIIEOBAHMUs, EJIaTh BBIBOIBI;

®  [POBOJUTH ONBITHl MO HAOIIOAECHUIO (U3UYECKUX SBICHUA WIM (PU3NYECKUX CBONCTB Tel
(KanuJUIApHBIE SIBJIICHUS, 3aBUCUMOCTh JIaBJICHUs BO3JlyXa OT ero o0bEMa, TeMIepaTypbl, CKOPOCTH
Ipolecca OCTBIBAHMS M HAarpeBaHMsd IpHU M3IYYEHMM OT LBETa H3JIydarouledl (IOrJoLaroiiei)
MIOBEPXHOCTH, CKOPOCTh UCIIAPEHMSI BOJIBI OT TEMIIEPATYPHI KUAKOCTH U TUIOIIAIU €€ TOBEPXHOCTH,
IEKTpU3aLAA T€l U B3aUMOJIECHCTBUE DJIEKTPUUECKUX 3apsioB, B3aMMOJEMCTBHE IMOCTOSHHBIX
MarHuTOB, BU3yaJIU3allisl MATHUTHBIX M10JIEH IOCTOSTHHBIX MAarHUTOB, A€HCTBHUS MarHUTHOTO I10JISI HA
IIPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa, CBOMCTBA AJIEKTPOABUIATENs IOCTOSHHOIO TOKA):



dbopMynUpoBaTh IpOBEpsiEMble TPEANOJIOKEHHS, COOUpaTh YCTAHOBKY U3 TPEAJIOKEHHOTO
000pyZI0BaHUs, OMUCHIBATH X0/ ONbITa U ()OPMYIUPOBATH BBIBOJIBI;

®  BBINOJIHATH IPSIMbIC H3MEPEHUS TEMIIEPATYpPhl, OTHOCUTENILHON BIa)KHOCTH BO3/yXa, CHIIBI TOKA,
HaNpsDKEHUS C HCIOJIb30BAaHUEM AaHAJOTOBBIX NPHUOOPOB M JATYMKOB (PU3MUECKUX BEJINYHH,
CpaBHUBATh PE3YIBTATHl H3MEPEHUN C YUETOM 3aJaHHOM a0COIOTHOM MOTPEITHOCTH;

®  TPOBOJUTH HCCIIEJOBAHWE 3aBUCHUMOCTH OJHOW (HU3MYECKOW BEIMYMHBI OT JPYrol c
HCI0JIb30BAHUEM NPSAMbIX U3MEPEHUH (3aBUCHMOCTb CONPOTHUBIICHUS IPOBOJHUKA OT €ro JUIMHBI,
IUIOLIA/IA MOTNIEPEYHOI0 CEYEHUsSI U YJIEIbHOIO CONPOTUBIIEHUS BEIIECTBA IIPOBOJHUKA, CUJIbI TOKa,
UYIIET0 yepe3 MPOBOJHUK, OT HAIPSHKEHUS Ha NMPOBOJHUKE, UCCIIEI0OBAHUE MIOCIIEI0BATEIBbHOTO U
[apajuleIbHOTO COEAMHEHUH MPOBOJHUKOB): IUIAHUPOBATh MCCIEAOBAHNUE, COOMPATh YCTAHOBKY U
BBINIOJIHATh W3MEpEHUs, Clenysl MpeNIoKEHHOMY IJIaHy, (PUKCHUpOBaTh pe3yabTaThbl MOJIY4EHHOU
3aBUCHUMOCTH B BUJI€ TaOJIMI U TPpapUKOB, 1€1aTh BHIBOBI 10 PE3YJIbTaTaM MCCIIEIOBAHUS;

®  TPOBOJUTH KOCBEHHbIE M3MEpPEHUS (PU3NUECKUX BEJINYUH (yJeJbHAasl TEIUIOEMKOCTh BEILECTBA,
COINPOTHBIIEHUE MPOBOIHUKA, pa00Ta U MOUTHOCTh 3JIEKTPUUECKOT0 TOKA): IUIAHUPOBATh U3MEPEHHUS,
coOuparh HKCHEPUMEHTAIbHYIO YCTaHOBKY, CIEQys MNPEUIOKEHHOW HMHCTPYKLUHH, W BBIYUCIATH
3HAa4YCHUE BEINYHHEI,

e  coOmoaTh MpaBUiia TEXHUKH 0€30TIAaCHOCTH MPpHU paboTe ¢ T1abopaTOpHBIM 000PYI0BAHHEM;

®  XapaKTepH30BaTh TPHHIIMITEI JEHCTBHUS H3yYEHHBIX MPHOOPOB M TEXHHUYECKUX YCTPOMCTB C
OTOpOM Ha UX ONHMCAaHUsS (B TOM YMCJIE: CHCTEMa OTOIUIEHHUS IOMOB, TUTPOMETp, HapoBasi TypOuHa,
aMIepMeTp, BOJBTMETP, CUYETUYMK OHIIEKTPUUYECKOW HHEPIHH, 3IIEKTPOOCBETUTENbHBIE MPUOOPHI,
HarpeBarebHbIEe JIEKTPONPHOOPHI (IPUMEPHI), IMEKTPUUECKUE MPEIOXPAHUTENH, IEKTPOMArHuT,
AJIEKTPOABUTaTeNb MOCTOSIHHOTO TOKA), UCIOJIb3YS 3HAHMSI O CBOMCTBAX (PU3WYECKUX SBICHUN U
HE0OX0ouMBbIe (PU3NUECKHE 3aKOHOMEPHOCTH;

®  pacrno3HaBaTh NMPOCThIE TEXHUYECKUE YCTPONCTBA M M3MEpHUTENIbHbIE MPHOOPHI MO CXeMaM U
CXEMaTHYHBIM PUCYHKaM (KHUAKOCTHBIM TEPMOMETP, TEPMOC, IICUXPOMETP, TUTPOMETP, JIBUTATEIb
BHYTPEHHETO CrOpaHus, AJIEKTPOCKOI, PEOCTaT), COCTABIATh CXEMbl J3JEKTPUUYECKUX Ieneil ¢
MIOCJIEIOBATEIFHBIM U MApAJICIbHBIM COSIMHEHUEM AJIEMEHTOB, pa3jinyas YCJIOBHbIE 0003HaUCHUs
AJIEMEHTOB JIEKTPUUECKUX LIETICH;

®  [PUBOAUTH MpUMEpPHl (HaXOIUTh UH(GOPMALUIO O MPUMEPAX) MPAKTHUECKOTO HMCIOJIb30BAHUS
(bu3nyecKux 3HAHWN B MOBCEAHEBHOW >KHU3HM Ui oOecrieueHus: 6€30MacHOCTU MpU OOpaIleHUH C
npubopaMu M TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHUS 3J0POBbS U COONIOJCHHUS HOPM
HKOJIOTMYECKOTO MOBEJICHUS B OKpYKaIoIlEel Cpeie;

®  OCYIIECTBJIATH MOUCK HHpopManmu Qusnuveckoro coaepxkanuss B HHTepHeTe, Ha OCHOBE
UMEIOLIUXCS 3HAHUM U MyTEM CpaBHEHHS JOIMOJHUTENbHBIX HCTOYHUKOB BBIICISATh MH(GOPMAIHIO,
KOTOpasi SBISETCS MPOTUBOPEUYUBOIN MIIM MOKET ObITh HETOCTOBEPHOM;

®  CIOJB30BaThb MPU BBIIOJHEHUH YUEOHBIX 3aJlaHUN HayYHO--TIONYJSIPHYIO JIUTEpaTypy
(bU3MYECKOTO COMEpKAHUS, CIIPABOYHBIE MaTepUabl, pecypchl ceTh HTepHeT, BiaaeTh npuéMamMmu
KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpa3oBaHus HHPOPMALIUH U3 OJHOM 3HAKOBOW CHUCTEMBI B APYTYIO;

e  Co3/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U KPAaTKUE YCTHBIE COOOIEHUs, 00001as UH(pOpMaIHIO
U3 HECKOJbKUX HCTOYHHUKOB (PU3UYECKOTO COJIEpXKaHMs, B TOM YHUCIE MyOJIMYHO MpPEJCTABIATh
pe3yabTaThl MPOEKTHOM MIIM UCCIIE0BATENLCKOM IEATETbHOCTH, IIPU ATOM I'PaMOTHO MCIOJIb30BaTh
M3yYeHHBIN MOHATUHHBIN anmapar Kypca GU3UKH, CONPOBOXK/IATh BHICTYIJICHHE MTPE3CHTAIUEH;

® [P BBHINOJHEHUU YYEOHBIX NMPOEKTOB U MCCIEIOBAHUHN (PU3MUECKUX MPOLIECCOB PACHpPEACsATh
00513aHHOCTH B IpPYIIE B COOTBETCTBHM C TOCTABJICHHBIMH 3a/layaMU, CIEIUTh 3a BBIMOJIHEHUEM
TUTaHa IEHCTBUM U KOPPEKTUPOBATH €r0, a/IeKBATHO OLIEHUBATh COOCTBEHHBIN BKJIa B AEATEIBHOCTD
IpYIIbl, BBICTPAaUBaTh KOMMYHUKAaTHBHOE B3aUMOJICWCTBUE, MPOSBISAs TOTOBHOCTHh pa3peliaTh
KOH(QJIUKTBI.



K koHimy oOydenuss B 9 Kjacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YpPOBHE JIOJDKHBI OTpa)kaThb

c(OPMHUPOBAHHOCTH y OOYJAIOLIUXCS YMEHUI:
®  HCNOJB30BATH MOHATHUSA: CUCTEMA OTCUETA, MaTepHAIbHAS TOUYKA, TPACKTOPHSI, OTHOCUTEIBHOCTD
MEXaHMYECKOTO JBIDKEHUS, Aedopmanus (yrnpyras, ImiacTuyeckas), TpeHUe, IEHTPOCTPEMHUTEIbHOE
YCKOpEHHE, HEBECOMOCTh U TIePerpy3KH, IEHTP THKECTH, aOCOIIOTHO TBEPIOE TEJIO, LIEHTP TSHKECTH
TBEPIOTO TeJa, PABHOBECHE, MEXaHMUYECKHE KOJICOAHWsI M BOJIHBI, 3BYK, HH(PPA3BYK U YIbTPA3BYK,
AIIEKTPOMArHUTHBIE  BOJHBI, IIKajda OJEKTPOMAarHUTHBIX BOJIH, CBET, OJM30PYKOCTh U
JaTbHO30PKOCTh, CIIEKTPBI HCITYCKAaHUS U TOTJIONICHNUS, alb(a-, 0eTa- 1 TaMMa-u3TydeHHUs, H30TOTIBI,
sIepHas SHEPreTHKa;
®  pa3nuyaTh sBIEHUS (PaBHOMEPHOE W HEPaBHOMEpPHOE TMPSMOJHMHEHHOE JIBWKCHUE,
PaBHOYCKOPEHHOE PSMOJIMHEHHOE ABIKEHHE, CBOOOIHOE TTa/ICHUE TEII, PABHOMEPHOE JIBIKEHHE TI0
OKPYXHOCTH, B3aUMOJICHCTBHE TEJI, pEAKTHBHOE JIBIDKEHUE, KOJIeOATEIbHOE ABIKEHHE (3aTyXaroIIne
U BBIHY)XJIEHHbIE KOJIeOaHMsI), PE30HAHC, BOJHOBOE JABM)KEHHE, OTPaKEHUE 3BYKa, MPSIMOJIMHEIHOE
pacrpocTpaHeHHe, OTpPaKEHHE M TPEIOMIICHHE CBETa, IOJHOE BHYTPEHHEE OTPAKEHHE CBETa,
pas3nokeHne Oenoro cBeTa B CIEKTP M CIOXKEHHWE CHEKTPaTbHBIX IIBETOB, IHCIIEPCHS CBETa,
€CTEeCTBEHHAs PaJMOaKTUBHOCTh, BOSHUKHOBEHHE JIMHEWYATOTO CIIEKTPa M3ITy4EHHsSI) TIO0 OTMCAHHIO
UX XapaKTePHBIX CBOICTB U HA OCHOBE OTBITOB, ICMOHCTPHUPYIOIINX TaHHOE (U3NIECKOE SBIICHHE;
®  Pacmo3HaBaTh MPOSBICHUE H3YYCHHBIX (PH3MUECKUX SIBICHHHA B OKPYXArOImEeM MHpe (B TOM
qrcie GU3NIECcKue IBJICHHUS B IPUPO/IE: TIPUIIMBEI M OTJIMBHIL, TBMKEeHHUE TU1aHeT COTHEYHOH CHCTEMBI,
pPEaKTHBHOE JABIKEHHE J>KMBBIX OPraHW3MOB, BOCIPHUSTHE 3BYKOB >KHBOTHBIMH, 3EMIICTPSICCHHE,
celicMUYeCKre BOJIHBI, IIyHAMH, X0, I[BETa TEJ, ONTUYCCKHUE SBICHUS B MPHUPOJE, OMOJIOTHYECKOe
NecTBHE BHUIUMOTO, YyIbTPaHUOJIETOBOIO M PEHTTEHOBCKOTO HW3JIyYEHHH, eCTeCTBEHHBIN
paavoaKkTUBHBIN ()OH, KOCMHUYECKUE JIy4d, PaJWOAKTUBHOE H3JIYYCHHE MPUPOIHBIX MHUHEPAJIOB,
NecTBHE paJMOAKTUBHBIX U3TyUSHHUI HAa OpraHU3M 4elloBeKa), IPHU 3TOM IEPEBOIUTH MPAKTUYECKYIO
3a/1auy B y4e€OHYIO, BBIICISATH CYIIECTBEHHBIC CBOMCTBA (MPU3HAKK) (DU3UICCKUX SIBJICHUH;
®  ONUCHIBaTh H3YYCHHbIE CBOMICTBa Tel U (U3MYECKHE SBJICHMS, MCIONb3yd (pu3nueckue
BEJIMYMHBI (CpeAHssi 1 MTHOBEHHAs CKOPOCTh Tejla IPU HEPAaBHOMEPHOM JIBKEHUH, YCKOpEHHE,
NepeMelleHue, MyTh, YIioBas CKOPOCTh, CHJIa TPEHUS, CHJIa YIIPYTOCTH, CHJIA TSDKECTH, YCKOPEHHE
CBOOOJHOTO MaJICHUsI, BEC TeJla, UMITYJIbC TeJla, UMITYJIbC CHIIbI, MEXaHn4yeckasi padoTa U MOIIHOCTb,
MOTEHIIMATbHAS DHEPrusl Teja, MOJHSATOrO HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIUANbHAS SHEPrus
CKaTOM MPYKUHBI, KUHETUYECKAasi DHEPIHsi, MOJIHAS MEeXaHW4ecKas SHEprus, MepuojJ M 4acToTa
KojeOaHui, ATMHA BOJHBI, TPOMKOCTh 3BYKa W BBICOTA TOHA, CKOpPOCTb CBETa, IOKa3aTelb
MIPEIOMIICHHUS CPeibl), IPU OMMCAHUU MPABUIBHO TPAKTOBATH (PU3UYECKUI CMBICI HCIOJIb3YEMbIX
BEITUYMH, 0003HAYCHHS] U €OUHHIBI (U3MUYECKUX BEIUYHMH, HAXOIUTh (OPMYIbI, CBA3BIBAIOIINE
JaHHYI0 (U3MYECKYI0 BEJIUYUHY C JPYTUMHU BEIMYMHAMH, CTPOUTh TpaduKkd H3y4ECHHBIX
3aBUCHUMOCTEH (PU3NYECKUX BEIUUNH;
®  XapaKTepu30BaTh CBOWCTBAa Tel, (U3UYECKHE SBJICHHS W TMPOIECCHI, HCIOJb3YysS 3aKOH
COXpaHEHMs HHEPIUH, 3aKOH BCEMHPHOIO TATOTEHUS, NMPUHLUI CYNEPHO3ULUU CHUJI, MPUHIUI
oTHocuTesbHOCTH ["anmuiies, 3akoHbl HBIOTOHA, 3aKOH COXpaHEHUsI UMITYJIbCa, 3aKOHBI OTPAXKEHUS U
MPEJIOMIICHHUSI CBETA, 3aKOHBI COXPAaHEHHs 3apsIOBOIO U MACCOBOI0 YHMCEN MPU SJACPHBIX PEAKIUX,
OpU 3TOM JaBaTh CJIOBECHYI0 (DOPMYTMPOBKY 3aKOHa M 3alUCBIBATH €ro MaTeMaTUYecKoe
BBIpaXXEHHUE;
e  OOBIACHATH (hru3MYecKHe MpPOIecChl M CBOMCTBA Tel, B TOM 4YHCIE€ M B KOHTEKCTE CUTyallui
MPAKTUKO-OPHUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH NPUUYMHHO--CIIEACTBEHHBIC CBS3H, CTPOUTH
00BsICHEHUE U3 2—3 JOrMYECKHX IaroB C ONOPOi Ha 2—3 U3y4YeHHBIX CBOMCTBA (PU3NYECKUX SBICHUH,
($U3NYEeCKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;
e  pemarh pacy€THBIC 3aa4u (OMHMPAIOIIMECS Ha CUCTEMY U3 2—3 ypaBHEHHI), HCIIOJIB3Ys 3aKOHBI
u (opmynbl, CBsI3bIBAIOLINE (PU3NUECKUE BETMUMHBI: Ha OCHOBE aHAJIN3a YCIOBUS 33]a4H 3allUChIBATh



KpaTKoe YCJOBHE, BBISBIATH HEJOCTAIOIIME WM H30BITOYHBIC NaHHbBIE, BBHIOMpATh 3aKOHBI M
¢dopmynbl, HEOOXOAMMBIE MJSl pEIICHUs, MPOBOAUTH PAcu€Thl M OICHWBATh PEATUCTUYHOCTD
MOJIy4EHHOTO 3HAYCHHS (PU3NYECKON BETUYHHBI,

e  pacno3HaBaTh NPOOJEMbI, KOTOPbIE MOXKHO DPEUIMTh NpPU TOMOUIM (PU3MYECKHX METOJIOB,
UCTIOJNb3Ysl ONHMCAaHUE WCCIEAOBAHUS, BBIICIATh MPOBEPSEMOE NPEINOIOKEHUE, OIICHUBAThH
MPaBUILHOCTH MOPSIJIKA TPOBEACHUS NCCIICAOBAHMSA, IENIaTh BBIBOIbBI, HHTEPIIPETUPOBATH PE3YIbTATHI
HaOJII0IEHUH U OIBITOB;

®  TPOBOJUTH OMBITHl MO HAOIIOAEHUIO (U3UYECKUX SBICHUNA WIH (PU3NYECKUX CBOWCTB Te
(u3ydyeHue BTOpOro 3akoHa HBIOTOHA, 3aKOHAa COXpPAHEHUs HSHEPIHH, 3aBUCHMOCTH IEPHOAA
KoJIe0aHUH MPYKUHHOTO MAasTHUKA OT MAacChl Ipy3a M KECTKOCTH NMPYKUHBI U HE3aBUCHUMOCTH OT
aMIUTUTYBI MAJIBIX KOJIeOAHHH, MPSMOJIMHEHHOE pacrpoCcTpaHeHNe CBETa, pa3ioskeHue OeIoro cBera
B CIIEKTp, M3y4E€HUE CBONCTB M300pakKEeHUs B TNIOCKOM 3€pKajie U CBOWCTB M300pakeHUs IIPEMETa B
coOuparomieid  JuH3€, HAOMIOACHME CIUIOIIHBIX M JIMHEWYaTbIX CIIEKTPOB  W3JIYUYECHMS):
CaMOCTOSITEIEHO COOMpaTh YCTAHOBKY M3 HM30BITOYHOTO Habopa 00OpYHOBaHUS, ONMUCHIBATH X0
OTIBITA U €TO PE3YJbTAaThl, POPMYIHUPOBATH BHIBOJIBI;

®  TIPOBOJUTH NMPH HEOOXOJWMOCTH CEpPHUIO MPSMBIX W3MEPEHUH, OTpEACTss cpenHee 3HaYCHHE
n3MepseMoil BenuuuHbl ((POKycHOE paccTosiHME coOuparomield JHMH3bI), 00OCHOBBIBaTH BBHIOOD
crioco0a n3MepeHust (M3MEpPUTEIHLHOTO MPUOopa);

®  TIPOBOJUTH HCCIICAOBAHUE 3aBHUCHUMOCTEH (H3MUECKUX BEIMUYMH C HCIOJIH30BAHUEM IPSIMBIX
M3MEpEeHUH (3aBUCUMOCThH IyTH OT BPEMEHH NpPU PAaBHOYCKOPEHHOM [BW)KEHUHM 0e3 HadabHOU
CKOpOCTH, TepHo/ia KOJIeOaHUH MaTeMaTHYECKOTO MAasTHHKA OT JJIMHBI HUTH, 3aBUCHMOCTH YyIJa
OTpaKEHMsI CBETa OT yrja MaJeHUs M Yria NpeloOMIIEHUs OT yIyla MajeHus): IUIaHUPOBAaTh
UCCIIEIOBAaHUE, CAMOCTOSATENBHO COOMpaTh YCTAaHOBKY, (PUKCHPOBATh pPE3YJbTaThl IOJIY4YEHHOMN
3aBUCUMOCTH (U3UYECKUX BEJIMYMH B BHUJE TAONIUI U rpadUKOB, AeIaTh BBIBOJBI 110 pe3yabTaTaM
UCCIIEIOBAHUS;

®  IIPOBOJUTH KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEIIMYMH (CPEIHSASA CKOPOCTh U YCKOPEHHUE TeNa
IPU PAaBHOYCKOPEHHOM JBM)KEHMH, YCKOPEHHE CBOOOJHOIO MaJeHMs, MECTKOCTh NPYKUHBI,
KOA(Q(QULIUEHT TpeHUs CKOJIbXKEHUs, MeXaHHuyeckas padoTa M MOIIHOCTb, YacTOTa W HEPUOJ
KoJle0aHUH MaTeMaTU4YeCKOr0 M MPYKMHHOIO MasTHUKOB, ONTHYECKas cujia COOMpAroIiel JIMH3BI,
pajMOaKTUBHBIM ()OH): NIAHUPOBATh M3MEPEHHUs, COOUPATh SKCIEPUMEHTAIbHYK) YCTaHOBKY M
BBITNOJIHATh U3MEPEHUs, Cleays MPEeIJIOKEHHONM HMHCTPYKLMH, BBIYUCIATH 3HAUEHHE BEJIUYMHBI U
aHAJIM3UPOBATh MOJyYEHHBIE PE3Y/IbTAThl C YUETOM 3a/laHHOM MOTPEIIHOCTH U3MEPEHU;

e  coOmoojarh NpaBuiia TEXHUKU 0€3011aCHOCTH IIPU paboTe ¢ J1abopaToOpHBIM 000pYIOBAHUEM;

®  pa3IMyYaTh OCHOBHBIE NPU3HAKU M3YYEHHBIX (U3MYECKUX MOJEJei: MaTepualbHas TOUKa,
a0CoJIIOTHO TBEPJOE TEJIO, TOUEUHBIM MCTOUYHUK CBETA, Jy4, TOHKAas JIMH3A, MJaHETapHas MOJENb
aToMa, HyKJIOHHasl MOJIeJIb aTOMHOT'0 5/1pa;

®  XapaKTepU30BaTh MPHUHIMIIBI JEHCTBHUS M3YyYEHHBIX NMPHOOPOB M TEXHUYECKUX YCTPOICTB C
OTIOPOi Ha X ONMHUCAHU (B TOM YHCIE: CIUAOMETP, TaTUMKU MOJI0XKEHHUS, PACCTOSHUS U YCKOPEHUS,
pakera, 3X0JI0T, OUYKH, NEPUCKOI, (hpoToamnmapar, ONTHUYECKHUE CBETOBO/bI, CIIEKTPOCKO, JO3UMETP,
Kamepa BuiibcoHa), HMcCmosib3yst 3HAHUS O CBOMCTBaX (pU3MUYECKMX SBICHMH M HEOOXOIUMbIE
¢u3nyeckrne 3aKOHOMEPHOCTH;

®  UCNOJb30BAaTh CXEMbl M CXEMaTHYHbIE PHUCYHKHM HW3YUEHHBIX TEXHHYECKUX YCTPOMCTB,
U3MEPUTENIbHBIX MPUOOPOB M TEXHOJOIMUYECKHX MPOLECCOB MPH PEIIEHUU y4eOHO--NPaKTHYECKHX
3aJa4u, ONTHYECKHE CXEMBI JUI TOCTPOSHUS M300pakKeHUH B TNIOCKOM 3epKajie M coOOMparoLieil JInH3e;
®  [PUBOAUTH MPUMEPHI (HAXOIUTh MH(POPMAIIUIO O MPUMEpPax) MPAKTHYECKOTO HMCIIOJIb30BAHUS
(¢u3nUecKuX 3HAHUI B MOBCEIHEBHON >KU3HU Ui oOecreueHHs] 0e30MacHOCTH MpU OOpaleHUH C



npubopaMu W TEXHHMYECKHMMH YCTPOHCTBAMH, COXpPAHEHHs 3[0POBbS U COOJIOACHUS HOPM
9KOJIOTHYECKOI0 ITIOBEJICHUS B OKPYKAIOIIECH Cpelie;

®  OCYLIECTBIATH MOMCK MHPOpMauU (pu3nyeckoro coaepkanus B IHTepHETE, CAMOCTOSATEIEHO
bopMynupysi TOMCKOBBIN 3ampoc, HAXOIUTh MYTH OTNPEACICHUS JIOCTOBEPHOCTH MOJIYYEHHOM
nH(pOpMAIUY Ha OCHOBE MMEIOUINXCS 3HAHUN M JOMOJHUTEIBHBIX HICTOYHUKOB;

®  UCIOJB30BaThb IMPU BBIIOJHEHUU YUYEOHBIX 3aJaHUl Hay4HO--TIONYJSIPHYIO JIUTEpaTypy
(GU3NIECKOTO COACPIKaHMsI, CIIPAaBOYHBIE MAaTEPUAIIbI, PeCypchl ceTH MHTepHeT, BIaaeTh mpuéMamu
KOHCTIEKTHUPOBAHUS TEKCTA, IPeoOpa3oBaHuss HHPOPMALUH U3 OJHOM 3HAKOBOW CHCTEMBI B APYTYIO;

e  co3maBaTh COOCTBEHHbIC NHCHMEHHBIE M YCTHBIE COOOIIEHHS HAa OCHOBE HMH(MOpMAIMU H3
HECKOJIBKUX HWCTOYHHUKOB (DU3UYECKOTO COJEpXKAHHs, IYOJMYHO TMPEICTABIATh PE3yIbTAThI
IIPOEKTHOM WJIM MCCIIEIOBATEIBCKON NEATEIBHOCTH, IIPU 3TOM I'PAMOTHO HCIIOJIb30BAaTh U3Y4YECHHBIN

NOHATHMHBIN anmapar u3ydaemoro paszjesia (U3MKM M COMPOBOXKIATh BBICTYILJICHUE
npe3eHTanuei ¢ yaéToM 0COOEHHOCTEN ayIUTOPUU CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Konrtpoiasbubie | IlpakTHyeckue
n/n NPorpamMmbIl Bcero oOpa3oBaTtejibHbIE
padoTsbI padoThI
pecypchl
Pa3nes 1. @u3uka u e€ poJib B NO3HAHUHN OKPY/KAIOLIEro M1Upa
bubmmoreka [{OK
11 O} - 2
M3MKa - fayKa o pupose https://m.edso0.ru/7f416194
1.2 dusnyeckne BEIUYUHEI 2 1 bubmorexa HOK
https://m.eds00.ru/7f416194
bu6moreka [IOK
1.3 E i 2 1
CTECTBEHHOHAYYHBIN METO/I MO3HAHMS httos://m.edsoo.ru/7f416194
Hroro mo pazaeny 6
Pa3znea 2. IleppoHayajibHble CBeJIeHUS 0 CTPOEHUHU BellecTBa
bu6mmoreka [JOK
2.1 C 1
TPOCHHE BEeCTRa https://m.eds00.ru/7f416194
99 JBrmykeHre u B3aMMOACHCTBUE YaCTHII 5 1 bubnuoreka [JOK
' BEILECTBA https://m.edso0.ru/7f416194
2.3 ArperatHble COCTOSIHHS BEIICCTBA 2 Eubmorexa OK
https://m.eds00.ru/7f416194
Htoro mno pazneny 5
Paznea 3. /IBu:keHue u B3auMojieiicTBue e
bu6mmoreka [JOK
3.1 M 3
CXAMHACCROC ABHACHHC https://m.eds00.ru/7f416194



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

bubnuoreka [IOK

2 4 4 1
3 HEPLILA, Macca, IUIOTHOCTS https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
: .B 14 2
33 Cua. Buat cin https://m.edso0.ru/7f416194
Hroro no pazaeny 21
Pasnen 4. /laBjienue TBEPABIX TeJl, *KMAKOCTEH 1 ra3oB
41 Hasnenue. [lepenaya gaBneHust TBEPIAbIMU 3 bubnuotexa [JOK
' TeJIaMH, JKUJIKOCTSIMHU U Ta3aMH https://m.edso0.ru/7f416194
bu6mmoreka [{OK
4.2
Jlaprierue KuAKOCTH ° https://m.edso0o.ru/7f416194
bu6moreka [IOK
4, A
3 TMOChEpHOE AaBIICHHe 6 https://m.edso0o.ru/7f416194
44 JlelicTBUE KUJIKOCTH M Ta3a HAa MOTPYKEHHOE 5 3 bubnuorexa [JOK
' B HHX TEJIO https://m.eds00.ru/7f416194
Hroro mo pazaeny 21
Pa3zgea S. Pabora u MOIIHOCTB. JHeprus
bu6mmoreka [JOK
5.1 Pa6 3 1
aboTa 1 MOTHOCTD https://m.eds00.ru/7f416194
5.2 [IpocThie MEXaHU3MBI 5 1 bubmorexa HOK
https://m.eds00.ru/7f416194
5.3 MexaHu4eckast SJHEPTHsI 4 1 bubmorexa HOK
https://m.eds00.ru/7f416194
Htoro mo pazneny 12
PeszepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68 12



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

8 KUIACC

KoaunyecTBO 9YacoB DJIeKTPOHHBbIE
HaunmeHoBaHue pa3gesioB H TeEM ¢ poBLIE
Ne i/ P Konrpoiabubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero oOpa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
Pa3znea 1. TensioBblie ABJIeHUSA
. bubnuotexa [JOK
1.1 C 7
TPOCHHE H CBOHCTRA BElecTa https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
1.2 T 21 1 5
CIIOBBIC HPOTECCht https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Paznea 2. DiekTpuvyecKue 1 MATHUTHBIE SIBJICHUS
51 DIIEKTPUYECKHE 3apsibl. 3apsSKEHHbIE Tella 5 1 bubnuoreka [JOK
' U WX B3aHMO/ICHCTBHE https://m.edsoo.ru/7f4181ce
2.2 ITocTOsSTHHBIN IIEKTPUUECKUN TOK 20 1 7 Bu6amorexa [JOK
https://m.edsoo.ru/7f4181ce
2.3 MaruuTtHbIE SIBICHUS 6 1 1.5 bubmmorexa [IOK
https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 9 4
JICKTPOMATHHTHAT MHAYKIIA https://m.edsoo.ru/7f4181ce
Utoro mo pazneny 37
PezepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KVIACC

KoaunyecTBO 9YacoB DJIeKTPOHHBbIE
HaunmeHoBaHue pa3gesioB H TeEM uudpoBLIe
Ne i/ P Konrpoiabubie | IlpakTHyeckue (1upp )
NMPOrpaMmblI Bcero oOpa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
Pazgen 1. Mexanu4yeckue siBJIeHUS
MexaHn4ecKoe JBMKEHNE U CTIOCOOBI €T0 bubmmoreka [{OK
1.1 10 1
ONHCAHUS https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.2 B i 20 1 3
SAUMOJIHCTRHE Tel https://m.edsoo.ru/7f41a4a6
b K
1.3 3aKOHBI COXpaHEHUS 10 3 nomroreia LO
https://m.edsoo.ru/7f41a4a6
Hroro mo pazaeny 40
Pa3zpen 2. Mexannyeckue KoJ1e0aHusI M BOJTHBI
buo OK
2.1 Mexanuueckue KoJjieOaHus 7 3 nomorexa I
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHudeckue BOJIHBL. 3B 8 1 3
K https://m.edsoo.ru/7f41a4a6
Utoro mo pazneny 15
Pa3jien 3. DiieKTpOMarHuTHOE 1M0Jie H 3JIeKTPOMATHUTHBIE BOJTHBI
31 DIEeKTPOMAarHuTHOE MOJie U 6 2 bubnuoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Wroro no pazaeny 6

Pa3nen 4. CBeToBEbI€e SIBJEHUS



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

4.1 3aKOHBI pacIpOCTPAHCHUS CBETA 6 2 bubmmorera [JOK
' pacpoctp https://m.eds00.ru/7f41a4a6
bu6mmoreka [IOK
4.2
JIun3b1 ¥ onTHYEcKKE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4, P 2
3 a3JI0KeHHE OeJIoT0 CBETa B CIIEKTP 3 https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 15
Pa3nen 5. KBaHTOBbBIE SABJIEHUS
bubmmoreka [{OK
A u 4 1
5 CIyCKaHHE U TIOTJIONICHHUE CBETa aTOMOM httos://m.edsoo.ru/7f41ada6
bu6moreka [IOK
2 1
> (Tpoetiite aTOMHOTO 1pa 6 https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
>3 Fnepusie peaiui ! 1 https://m.edsoo.ru/7f41a4a6
Hroro mo pazaeny 17
Pa3znea 6. IloBTOopuTe/IbHO-0000 1AM MOYJIb
6.1 [ToBTOpEeHUE M 0000IIEHNE COACPIKAHUS 9 5 bubnuorexa [JOK
' Kypca ¢usuku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 27



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoiabubie | IlpakTHyeckue
n/n Bcero u3yuyeHusi | oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypcsl

1 ®u3nka — Hayka o npupoje. SABineHus 1
TIPUPO/IBI
DuU3NYECKUE SBJICHUS
dusndeckre BEJIMYUHBI U X U3MEPCHUE
Ypok-uccnenoanue "M3mepenue

4 TEMIIEPaTypbl IPU MOMOIIH KHIKOCTHOTO 1 1
TEepMOMETpA U AaT4YMKa TeMnepaTypsl"”

5 Mertoibl HaydHOTO NO3HaHuA. OnurcaHue 1 bu6mmoreka [IOK
(bMBUYECKUX SBICHUHN C TIOMOIIBI0 MOJIEIIECH https://m.edsoo.ru/ff09f72a
Ypok-uccnenoanue "[IpoBepka runoTesbl:

5 JAIbHOCTH MOJETA MIapuKa, MyIIEHHOTO 1 1
TOPU30HTAIIBHO, TEM OO0JIbIIIE, YeM OOJIbIIIE
BBICOTA MMycKa"

Crpoenue BemectBa. ONBITHI,
bubnuoreka [JOK
7 JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE 1
https://m.edsoo.ru/ff09fe0a
BEIECTBA
8 JIBrykeHre yacTHll BEIecTBa 1 bubmnorexa [IOK
https://m.edsoo.ru/ff0a013e
Ypok-uccnenoanue «OnbITHI MO

9 HaOJII0/IEHUIO TETIJIOBOTO PACIIUPEHUS 1 1

ra3oB»



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e

10

ArperaTHble COCTOSIHUS BEIIECTBA

Oco0eHHOCTH arperaTHbIX COCTOSTHUM BO/IBI.

bubmmoreka [{OK

11 O6o006menue no pa3aeny «llepBoHavdanbHbIC httos://m.edsoo.ru/ff0a0378
CBEJICHUS O CTPOCHUHU BEIIECTBA»
12 Mexannueckoe aBrxeHrne. PaBHoMepHoe U bubnuorexa [JOK
HEPAaBHOMEPHOE JIBJKCHHE https://m.edsoo.ru/ff0a05c6
bubnuorexa [JOK
13 Copocts. EAHHHIE CKOPOCTH https:// m.edsocl)_.[ ru/ff0a079c
14 Pacuer mytn u BpeMeHU ABUKEHUS brbmmorexa [OK
https://m.edsoo.ru/ff0a0ae4
bubmuorexa [JOK
15 HNuepuus. Macca — Mepa HHEPTHOCTH TEN httos://m.e dsogru /£020¢10
16 IInoTHOCTH BemiecTBa. Pacuer Maccel u bu6moreka [IOK
o0bema Tena 1o ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Ha6opaTopHa5‘1. paborta «OnpenencHue
IJIOTHOCTH TBEPAOTO TeJay
18 Pemenne 3agau mo treme "I1MOTHOCTD bubmuorexa [JOK
BemlecTna" https://m.edsoo.ru/ff0al23c
19 Cuna xak XxapakTepHUCTHKa B3aUMOICHCTBUS
tein. Cuna ynpyroctu. 3akoH ['yka
JlaboparopHas pabota «3yuenue
20 3aBUCHUMOCTH pacTsbkeHus (aedopmanun)
MPYXUHBI OT MPUIOKEHHON CHITBD)
21 [[“IBnenue Tsarorenus. Cuia TSKecTu
CBsi3b M@Ky CUJION TSKECTH U MaCCOU
22 tena. Bec tena. Pemenue 3aga4d no teme bubmmorexa [JOK

"Cuna Tspoxecta"”

https://m.edsoo.ru/ff0al778



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
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93 Cuiia TsKeCTH Ha APYrux IUlaHeTax. bubnmoreka [JOK
®u3nyecKue XapaKTepUCTUKH IUIAHET https://m.edsoo.ru/ff0a1502
bubmmoreka [{OK
24 Hsmepettite ciul. JutamomeTp https://m.edsoo.ru/ff0al8cc
bubmmoreka [{OK
25 Bec Tena. Hepecomocts https://m.edsoo.ru/ff0al778
26 CrnoxeHue IByX CHJI, HalPaBJIEHHBIX 10 bubnuorexa [JOK
OJHOU mpsAMoi. PaBHOEHCTBYIOIIAS CHTT https://m.edsoo.ru/ff0ala70
97 Pemenue 3agau no reme
"PaBHoneiicTByrOIIAsA crt"
28 Cuna Tpenus u e€ Buabl. TpeHue B mpupoae bubmuorexa [JOK
Y TEXHUKE https://m.edsoo.ru/ff0alb9c
JlabopaTtopHnas pabota «3yuenue
29 3aBUCUMOCTHU CHUJIbI TPEHUS CKOJIBXEHUS OT bubnuoreka [IOK
CHUJIbI JABJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COTIPUKACAIOLIUXCS TOBEPXHOCTEM»
30 Pemenue 3a1ay Ha onpeneneHue
PaBHOJEHCTBYIOIIECH CHITbI
Pemenue 3agau no remam: «Bec tenay,
31 «I'paduueckoe nzodpakenune cuiny, «CHIIb, bubmorexa HOK
. https://m.edsoo.ru/ff0alde0
«PaBHOIEHCTBYIOIIAS CHIDY
KonTponbHas paboTta no Temam:
39 «MexaHnueckoe JBIKeHuey, «Macca,
IUIOTHOCTHY, «Bec Tenay, «'paduueckoe
n3zo0paxenue cumy, «CHIIb
33 JaBnenue. CiocoObl yMEHbBILICHUS U bubmuoreka [JOK

YBCINYCHUA NaBJICHUA

https://m.edsoo.ru/ff0a20a6
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34 JlaBnenue ra3a. 3aBUCUMOCTb JIaBJICHUS ra3a bubnmoreka [JOK
oT 00bEMa, TeMIepaTyphI https://m.edsoo.ru/ff0a2376
35 [lepenaya naBneHus TBEPIBIMU TEIAMH, bubnuorexa [JOK
KUJIKOCTAMU U razaMu. 3akoH [lackains https://m.edsoo.ru/ff0a25b0
36 JlaBiieHME B )KUIKOCTH M T'a3€, BBI3BAHHOE bubnuorexa [JOK
JNEUCTBUEM CHIIBI TSDKECTU https://m.edsoo.ru/ff0a2718
37 Pemenue 3agau o reme «Jlapnenue B bubmmoreka [{OK
XKUAKOCTHU U rase. 3akoH [lackans» https://m.edsoo.ru/ff0a2826
bubnuorexa [JOK
38 Coobuiaroutect cocyakl https:// m.edSO(])_.[ ru/ff0a2970
. bubmuorexa [JOK
39 Pnnpapmireckuit npece https:// m.edso;I ru/ff0a3136
40 Manomertpsl. [IopiIHEBOM KUIKOCTHBIN
Hacoc
41 ATtMocdepa 3emitr ¥ MPUYUHBI €€ bubnuoreka [IOK
CYILIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a
42 Bec Bo3myxa. ATmMocdepHOe 1aBlieHHE Eﬁiﬁﬁf&igﬁ}; 0a2b5a
43 N3mepenue armocdeproro nabneHus. OmpIT bubnuoreka [JOK
Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBHUCHUMOCTh aTMOC(HEPHOTO JaBICHUS OT bubnnoreka [JOK
BBICOTBI HAJl yDOBHEM MOPSI https://m.edsoo.ru/ff0a2fc4
45 Bbapomertp-anepoun. AtmochepHoe gaBieHne bubnnoreka [JOK
Ha pa3JIMYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amgay o Teme " AtmocdepHoe
naBieHue"
47 JleficTBHE )KUKOCTHU U T'a3a Ha MOTPYKEHHOE bubnunoreka [JOK

B HUX TCJIO. ApXI/IMe,Z[OBa culia

https://m.edsoo.ru/ff0a3276
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Jlaboparopuas pabota «Onpenernenue

48 BBITAIKMBAIOILIEH CUIIbI, IEHCTBYIOIIEH HA 1 bubmorexa LIOK
https://m.edsoo.ru/ff0a33fc
TEJO0, MOTPYKEHHOE B JKHIKOCTbH)
JlaboparopHas paboTa 1mo Teme
49 «/ccnenoBanue 3aBUCUMOCTH Beca Teja B 1 bubmmoreka [{OK
BOJIC OT 00BEMA MOTPYKECHHOU B KHUIAKOCTh https://m.edsoo.ru/ff0a3514
YacTH TeJla»
bubmmoreka [{OK
50 Hnasarme rex https://m.edsoo.ru/ff0a3a96
JlaboparopHas padota "KoHcTpynpoBaHue
51 apeoMeTpa I KOHCTPYUPOBAHUE JIOJKU U 1
omnpezeneHue e€ rpy3onoabEMHOCTH"
Pemenne 3amau no temaM: «IInaBanne
52 cynoB. Bo3ayxomnaBanuey, «/laBienue bubmorexa LOK
. https://m.edsoo.ru/ff0a3654
TBEPJIBIX TEJN, )KUJIKOCTEH U Ta30B»
53 KonTtponbHas padoTa o Teme «/JlaBienne
TBEPJIBIX TEJ, )KUJIKOCTEH U Ta30B»
bu6mmoreka [JOK
>4 Mexanuricckas pabota https://m.edsoo.ru/ff0a3f82
bu6mmoreka [JOK
55 MoIHOCTE. ERMHHIIL! MOMHOCTH https://m.edsoo.ru/ff0a3f82
56 Ypoxk-uccinenoBanue "Pacuétr MOIIHOCTH, 1
pa3BUBaEMOM MPHU MOIBEME 110 JIeCTHUIIE"
57 IIpocTteie Mexanu3Mbl. Priuar. PaBHoBeCHe
CHWJI Ha pblyare
Peryaru B TexHuKe, OBITY U IPUPO/IE.
58 JIaGoparopHas paboTa «};/Iccnpe;())BaHHe 0.5 Bu6mmorexa LIOK

YCJIOBI/Iﬁ paBHOBECHUA pbIyara»

https://m.edsoo.ru/ff0a478e
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59 Pemenue 3amau o teme «YClIoBuUS 1 bubmuoreka [JOK
pPaBHOBECHS pblyara» https://m.edsoo.ru/ff0a48a6
KoaddurmenT none3noro neicTBUsS

60 Mexanu3ma. Jlaboparopuas pabora 1 0.5
«M3mepenue KIIJI HaKIOHHOMN IIIIOCKOCTH

61 Pemenue 3agau o reme "Pabora, 1 bubmmoreka [{OK
MortHocTh, KITI" https://m.edsoo.ru/ff0a4c48

62 Mexannueckas sHeprus. Kunetnueckas u 1 bubnuorexa [JOK
MTOTEHIMAJIbHAS YHEPT U https://m.edsoo.ru/ff0a4252

63 3aKOH COXpaHEeHUsI MEXaHHMUECKOW dHEPTUU 1 bubamorera LOK

https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEpUMEHT IO TEME
"OKCIIEpUMEHTAJILHOE OTIPECIICHHE

64 W3MEHEHUS KUHETUYECKON M OTEHIINAIILHON 1 1
SHEPrUM MpHU CKAaThIBAaHUH TeJa IO
HAaKJIOHHOM 1uiockocTh”

65 KontponbHas padota o teme «Pabora u 1
MOIIIHOCTh. DHEPIHs»

66 PeseprHbIit ypok. PaboTta ¢ TekcTramu mo 1 bubnuoreka [JOK
TeMe "MexaHuueckoe ABykeHue" https://m.edsoo.ru/ff0a4ee6
PesepBHrlit ypok. Paborta ¢ TekcTamu 1o

67 teme "JlaBiaeHue TBEPABIX TE, KUIAKOCTEH U 1 Bubmorexa OK

" https://m.edsoo.ru/ff0a4ffe
ra3oB

68 PesepBHrlit ypok. Paborta ¢ TekcTamu 1o 1
teme "PaboTa. MomnocTs. DHeprus”

OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 12
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8 KUIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne Jara nudpoBLIe
Tema ypoka Konrtpoiabubie | IlpakTHyeckue op
n/n Bcero u3yuyeHusi  odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypcsl
OcCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
1 KUHETUYECKON TEOPUU U UX ONBITHBIC 1 bubmorexa HOK
P https://m.edsoo.ru/ff0a5256
MTOATBEPIK ICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYIT 1
3 Monenu TBEpAOTO, )KUAKOTO U 1 bu6moreka [IOK
ra3o00pa3HOro COCTOSIHUM BEIleCTBa https://m.edsoo.ru/ff0a540e
OObsicHEHHE CBOMCTB TBEPJIOTO, JKUJIKOTO U
4 ra3o00pa3HOro COCTOSIHUM BEIlecTBa Ha 1
OCHOBE TOJIOKEHUHN MOJIEKYIISIPHO-
KUHETUYECKON TEOPUH
bu6mmoreka [IOK
5 Kpucrammmaeckue u amopdabie Tena 1
P pd https://m.edsoo.ru/ff0a5800
6 CmauuBaHue U KanuJUISIPHOCTD. 1 bubnuoreka [JOK
[ToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
bubnuoreka [JOK
7 TennoBoe pacIMpeHne U CKATHE 1
https://m.edsoo.ru/ff0a5a26
3 Temnepatypa. CBs3b TEMIIEpaTyphl CO 1
CKOPOCTBIO TETUIOBOTO IBUYKEHUS YACTHI]
9 Buytpennss sHeprusa. CriocoObl H3MEHEHHS 1 bubnuoreka [IOK
BHYTPEHHEHN SHEPruu https://m.edsoo.ru/ff0a5c60
bubnmnoreka [JOK
10 Buas! Tennonepenaun 1 1

https://m.edsoo.ru/ff0a6412



https://m.edsoo.ru/ff0a5256
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VYpox-koupepenuus "[Ipakruyeckoe

11 HCII0JIL30BaHUE TEIUIOBBIX CBOICTB BEIIECTB bubmorexa LIOK
https://m.edsoo.ru/ff0a65c0
Y MaTepUasioB B LIEJSAX dHeprocoepexeHus"
12 KoaunuectBo TemnoTel. Y aenbHas bubmmoreka [{OK
TEIIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 VYpaBHeHHE TEIIOBOTO OajaHca. bubnnorexa [JOK
TemooOMeH U TEMJI0BOE paBHOBECUE https://m.edsoo.ru/ff0a7088
JlabopaTtopHnast pabdorta "HcciaenoBanue
14 SIBJIICHUS TEIUNI00OMEHa NpY CMEIIMBAHUN brbmmorexa [OK
. o " https://m.edsoo.ru/ff0a6a98
XOJIOHOU U TOpsTueH BOIBI
Pacuer konuyecTBa TEMIOTHI, HEOOXO0IUMOTO
15 JUISl HATPEBAHUS TEJa U BBIJAEISIEMOr0 UM
MIPU OXJTAKICHUN
16 JlabopaTtopHnas paborta "OnpeneneHue bubnuoreka [IOK
YAEIbHOW TETIOEMKOCTH BeIIecTBA" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIMBa. Y aeinbHas TemioTa bubnuoreka [IOK
CrOpaHus https://m.edsoo.ru/ff0a7b5a
[1naBneHue u oTBepACBaHME
18 KPUCTAJIMYECKUX TeJl. Y IeJbHas TerioTa Bubmmorexa LIOK
https://m.edsoo.ru/ff0a71d2
JIaBJICHUS
19 JIaboparopHas padota "Onpenenenue bubnunoreka [JOK
yEIbHOU TEIJIOTHI TUIABJICHUS Jibaa" https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3oBaHre U KOHICHCALIHSL. bubnnoreka [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y nenpHas temnora
21 napooOpazoBaHUs U KOHJCHCAIUH. bubnuoreka [IOK

3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT
aTMOC(EpHOTO JaBJICHUS

https://m.edsoo.ru/ff0a786¢



https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c

22

Brnaxnocts Bo3ayxa. JlaboparopHas paboTa
"Onpenenenre OTHOCUTEILHOM BIAXKHOCTH
BO3IyXa"

bubmuoreka [JOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3a1a4 Ha onpeesieHre BIa)KHOCTH
BO3JlyXa

24

[IpuHUIMIBI pabOTHI TEMJIOBBIX JBUTATENCH.
[TapoBas TypOuna. JIBurarenb BHyTPEHHETO
CropaHus

25

KII[ TermoBoro nurarens. TenaoBbie
JIBUTATENIH U 3alIATA OKPYKAIOIIEH Cpebl

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

26

3aKOH COXpaHEeHMsI U MTPEeBPALLEHHS SHEPTUN
B TEIUIOBBIX IMpoOIlEccax

27

[ToaroToBka Kk KOHTPOJIBLHOU paboTe MO TeEMe
"TemmoBeie sBieHus. 3Menenne
arperaTHbIX COCTOSIHHI BemecTna"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a83f2

28

Kontponbras padoTa o teme "TemioBbie
siBJICHUSI. MI3MeHeHne arperaTHbIX COCTOSTHUM
BelecTna"

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

29

DnekTpusanus tei. [[Ba poga
ANEKTPUYECKUX 3apSAI0B

30

Ypok-uccienoBanue "DieKTpusanus Tei
WHJYKIUEN U IIPU CONIPUKOCHOBEHHUU"

31

B3aumoneicTBue 3apspKeHHBIX Tell. 3aKOH
Kynona

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

32

3JI€KTpI/ILIeCKOC II0JIC. HaHpH)KeHHOCTB
QJICKTPUYICCKOTO ITOJIA. HpI/IHHI/IH
CYIICPIIO3UINH IJICKTPUICCKUX rnojeu

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a8a0a
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Hocurenu snekrpuyeckux 3apsaoB.

33 .
DneMeHTapHbIi 3apsa. CTpoeHue aroma
34 [IpoBOJHUKY U TUAIIEKTPUKU. 3aKOH bubnuorexa [JOK
COXpaHEHUs IEKTPUIECKOTO 3apsaa https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3ana4 Ha TpUMEHEHUE CBOMCTB bubnuorexa [JOK
BIEKTPUYECKUX 3aps/I0B https://m.edsoo.ru/ff0a90cc
DNeKTpUYECKui TOK, YCIOBUS €ro
36 CYHIGCE“BOBaHI/IH. I/ICT(}),‘IHI/IKI/I bubnuotexa LIOK
https://m.edsoo.ru/ff0a95a4
AIIEKTPUYECKOTO TOKa
37 JlecTBUS DIEKTPUUECKOTO TOKA bubamorera LOK
https://m.edsoo.ru/ff0a96b2
VYpoxk-uccnenoanue "JleiictBue
38 AIIEKTPUUYECKOTO TOJIST Ha TTPOBOTHUKH U 1
JUAIEKTPUKHU"
39 DJIEKTPUYECKHUI TOK B MeTajuIax, )KUAKOCTIX bubnuoreka [IOK
U rasax https://m.edsoo.ru/ff0a9838
40 DneKkTprudecKas 1enb U €€ COCTaBHbIC YaCTH
Cuna Toka. JlabopaTopHas pabora bubnuoreka [JOK
41 0.5
"U3mepenue u peryampoBaHue CUibl Toka" https://m.edsoo.ru/ff0a8bd6
DJIEKTpUYECKOE HanpsiKeHue. BoiabT™MeTp.
42 JlaGopaTtopHnas pabdorta "M3mepeHue u 0.5 bubmorexa HOK
| https://m.edsoo.ru/ff0a9e14
PEryIUpOBAaHUE HATIPSKCHUS
43 CornpoTuBieHHE MPOBOAHUKA. Y I€TBHOE bubnunoreka [JOK
COIIPOTHUBJICHHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
JIaGopatopHas paboTa "3aBUCHMOCTh
m ANEKTPUYECKOTO COMPOTUBIIECHUS 1 bubnunoreka [JOK

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

https://m.edsoo.ru/ff0aa738
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3aBUCHMOCTh CUJIBEI TOKA OT HAIIPs>KCHUAL.

bubmuoreka [JOK

45 3akon Oma Jyist y4acTka 1enu https://m.edsoo.ru/ff0aa44a
Jlaboparopuas padota "VccienoBanue
46 3aBUCUMOCTH CHJIbI TOKA, UIYILIETO YEPE3 bubnuorexa [JOK
pPE3UCTOP, OT COMPOTUBIICHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HaIpsDKEHUs Ha pe3uctope”
47 [TocnenoBarensHOE U NapauIEIbHOE
COEIMHEHUS TIPOBOTHUKOB
JlabopaTtopHnast pabdota "[IpoBepka mpaBuia
48 CJI0KEHUS HANPSHKEHUN MpH bubmuorexa [JOK
MOCJIETOBATEIBHOM COEMHEHUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopon”
JlabopaTtopHnas pabdota "IIpoBepka mpaBuia
49 TUTST CEIJ'II)I ?roxa lslpm HElpElJIiGJ‘IBiOM ’ bubmorexa OK
" https://m.edsoo.ru/ff0aadle
COEJIMHEHUU PE3UCTOPOB
50 Pemenue 3agau Ha npuMeHeHue 3akoHa Oma bubnuoreka [IOK
JUISL Pa3JIMYHOTO COEAMHEHUS MPOBOIHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO TOKA. bu6mmoreka [JOK
3akoH Jlxoynsa-Jlenma https://m.edsoo.ru/ff0ab124
59 JlaGopaTtopHas pabota "OnpeneneHue bubnuoreka [JOK
paboTHl U MOIIIHOCTH AJICKTPUUECKOTO TOKA" https://m.edsoo.ru/ff0ab3e0
DNeKTpUYECKue IenH U MOTPEeOUTenu
53 SHeKT;quCKOﬁ SHEPTUHU B GII)JITy. KopoTtkoe bubmmorexa [IOK
https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
[ToaroToBka K KOHTPOJKHON paboTe MO TeMe
54 "DnexTpudeckue 3apsaasl. 3apsHKEHHBIE Tella bubnuoreka [IOK

U ux B3aumoaercTBus. I1ocToOSIHHBIN
ANEKTPUYECKUH TOK"

https://m.edsoo.ru/ff0abd2c
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KonTtponsHas pabota o Teme
"DnekTpuueckue 3apsaabl. 3apsLKeHHBIC Tela

bubmuoreka [JOK

55 . .
U UX B3auMoiecTBus. [loCcTOsTHHBIN https://m.edsoo.ru/ff0abea8
ANEKTPUYECKUHN TOK"
56 ITocTosTHHBIE MarHuTHI, UX B3aUMOJICHICTBIE
57 VYpok-uccnenosanue "M3ydenue nonaen 1 bubnuorexa [JOK
MMOCTOSTHHBIX MAarHUTORB" https://m.edsoo.ru/ff0ac3d0
58 MaruuTHO€ Tosie. MarHuTHOE T10J1e 3eMITH U bubmmoreka [IOK
€ro 3Ha4yeHue IS KU3HU Ha 3eMiie https://m.edsoo.ru/ff0acOba
OmneIiT Opcrena. MarautHoe nosue
59 ANEKTPUIECKOTO TOKa MarHuTHOE 1oJie bubnmorexa [IOK
P https://m.edsoo.ru/ff0acld2
KaTYIIKA ¢ TOKOM
[IpuMeHeHne >EeKTPOMArHiTOB B TEXHUKE.
" . bubmuorexa [JOK
60 JlabGopaTtopHnas paborta "M3ydeHue aecTBus 0.5
" https://m.edsoo.ru/ff0ac74a
MarHUTHOTO TOJISl Ha POBOJHUK C TOKOM
DNeKTpOoABUTaTENb MOCTOSIHHOTO TOKA.
Hcnonb3oBaHue 31eKTpoABUTATEICH B
61 TEXHUYECKUX YCTPOHUCTBAX U HA TPAHCIOPTE bubmmorexa [TOK
yerp " P PTe: https://m.edsoo.ru/ff0ac86¢c
JlaboparopHas pabota "KoHcTpynpoBanue u
n3ydeHue paboThl JIEKTpOABUTATENS "
62 OmnbiTel @apazest. 3aKOH JIEKTPOMArHUTHOM
nHaykuuu. [Ipasuno Jlenna
OnektporeHepatop. CrocoObl MOTydeHUS
63 ANEKTPUYECKOI I3HEPTUU. DIEKTPOCTAHIUU
Ha BO300OHOBJISIEMBIX HCTOYHUKAX YHEPTUH
64 [ToarotoBka K KOHTPOJIBHOU paboTe MO TeMe

"DJIeKTpUUECKHE U MAarHUTHBIE SBJICHUS"



https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

KonTtponsHas pabota o Teme bubmuorexa [IOK
65 : ’ 1
"DJIEKTPUYECKHE U MAarHUTHbIE SIBJICHUS https://m.edsoo.ru/ff0acb14
PesepBHblit ypok. Pabota ¢ Tekctamu 1o bubnuorexa [JOK
66 1
teMe "TeroBble siBieHUs" https://m.edsoo.ru/ff0acc5e
67 PesepBHblil ypok. PaboTa ¢ TekcTamu 1o 1 bubnuorexa [JOK
teMe "IlocTosIHHBIN 37eKTpUYecKuil ToK" https://m.edsoo.ru/ff0acdc6
68 PesepBHblIil ypok. PaboTa ¢ TekcTamu 1o 1
Teme "MarHuTHbIe SIBICHUS"
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 145



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

9 KVIACC

KoaunyecTBO 9YacoB DJIeKTPOHHBbIE
Ne Jara nudpoBLIe
Tema ypoka Konrpoasubie | IlpakTuyeckue op
n/n Bcero u3yuyeHusi  odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
1 Mexanunueckoe aBuxeHue. MarepuanbHas 1
TOYKA
9 Cucrema orcuera. OTHOCHUTEITLHOCTD 1 bubmmoreka [{OK
MEXAaHUYECKOT'0 IBUKCHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE IpIMONTHMHEHHOE IBIKECHIE 1 bubmmorexa [OK
p p a https://m.edsoo.ru/ff0ad19a
4 HepaBHOMepHOE NpSIMOTMHENHOE ABUKEHUE. 1
Cpennsisi ¥ MTHOBEHHAsI CKOPOCTh
5 [IpssmonuHeNHOE PaBHOYCKOPEHHOE 1 bubnuoreka [IOK
JIBIO)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKOpOoCTh MPAMOJMHENHOTO
6 PaBHOYCKOPEHHOTO JABMXeHUs. [ padux 1
CKOPOCTH
JlaGoparopuas padora "OrnpeneieHue
7 CKO peHI/UII) Tenf npu aBHopCKO €HHOM 1 1 bubmiorexa LOK
YEROP PP . YCROP " https://m.edsoo.ru/ff0adb18
JIBIKEHUH O HAKJIIOHHOM IIJIOCKOCTH
8 CobOoauoe nagenne tei. OneiTel [anunes 1
PaBHOMEpHOE IBHIKEHHE T10 OK HOCTH.
9 Ilepuon IE yacToTa 00paleHust pJ};)II/I(HeﬁHaﬂ u 1 bubmnorexa [IOK
P P ' https://m.edsoo.ru/ff0ael76
yTI0Bask CKOPOCTH
10 LlenTpocTpeMUTEIHLHOE YCKOPEHHE 1



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

bubmuoreka [JOK

11 IIepsbiit 3ak0H HeproToHa. BekTop cuisl httos://m.edsoo.ru/Ff0ae612
12 Bropoi1 3akon HeroTona. bubnuorexa [JOK
PaBrozelicTByIOImas cuiia https://m.edsoo.ru/ff0ae72a
. bubnuorexa [JOK
13 Tperuii 3akon Herotona. Cynepno3unus cui httos://m.e dSO(])_.[ru /£1026982
14 Pemrenne 3a1a4 Ha TpUMEHEHUE 3aKOHOB bubnuorexa [JOK
HrroTona https://m.edsoo.ru/ff0aeb6c
15 Cuna ynpyroctu. 3akoH ['yka iﬁ?ﬁ:ﬁ?ﬁﬁ Daeca?
16 Pemenue 3agau no reme «Cumna ynpyroctm»
17 JlabopaTtopHas pabota «OnpenencHue bubmuorexa [JOK
YKECTKOCTH MPYKUHBD https://m.edsoo.ru/ff0aee28
bubnuoreka [IOK
18 Cna Tpetis https:// m.edso;I ru/ff0af738
bubnuoreka [IOK
19 Pemenue 3agau mo reme «Cuiia TpeHUSD» httos://m.e dsogru /f0afa26
20 JlaGopaTtopHas pabota "OnpeneneHue bubnunoreka [JOK
ko3 duimenTa TpeHUS CKOIBKEHHS" https://m.edsoo.ru/ff0af8be
21 Pemrenue 3agay no reMme "3akousl HeroToHa. bu6mmoreka [JOK
Cuna ynpyroctu. Cuna tpeHus" https://m.edsoo.ru/ffOafb8e
99 Cuna TSKeCTU U 3aKOH BCEMUPHOTO bubnnoreka [JOK
TATOTEHUS. Y CKOPEHUE CBOOOIHOTO MAACHUS https://m.edsoo.ru/ff0af044
Ypok-koHpepenmus "JIBukeHue Tex BOKpYr
23 rpaBUTaliMOHHOTO LeHTpa (ConHevHas
cucrema). ['amaktuku"
24 Pemenue 3amau no teme "Cuia TSDKECTH U bu6mmoreka [JOK

3aKOH BCEMHUPHOTO TATOTEHUS"

https://m.edsoo.ru/ff0af5f8



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8

IIepBas kocMHUYECKast CKOPOCTb.

bubmuoreka [JOK

25 Hesecomocts 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuasIbHON TOUKHU.

26 AbcomotHO TBEpIOE Teno. PaBHOBecHe bubnuorexa [JOK
TBEPIOTO TeJa C 3aKPEIIEHHON OChIO https://m.edsoo.ru/ff0afe36
BpalleHus

27 MowmeHT cuisl. LleHTp TsKECTH

28 Pemenne 3agau mo reme "MOMEHT CHJIBI. bubmmoreka [{OK
Hentp Tsxectn" https://m.edsoo.ru/ff0b02b4
[ToaroToBka K KOHTPOJBLHOU paboTe MO TeEMe

29 "MexaHH4eCKO€e IBUKEHIE. bubmorera [JOK

N https://m.edsoo.ru/ff0b0408
Bzaumoneticteue ten"
KonTposasHas pabora no teme
30 "MexaHn4YecKoe IBUKEHUE. bubamorera LOK
. https://m.edsoo.ru/ffOb06ec
Bsaumonetictue Tea"
Nmnynec tena. UMnynbe cuibl. 3aK0oH
31 COXpaHEHUs UMITYJIbCca. YTIPYTroe u Bubmmorexa [JOK
. https://m.edsoo.ru/ffOb07fa
HEYIpyroe B3auMoIeHCTBHE

32 Pemenue 3agau no reme "3akoH COXpaHEHUS bubnuoreka [JOK
umnyabca" https://m.edsoo.ru/ff0b096¢c

33 Ypok-koHpepenus "PeakTuBHOE ABMKEHHE
B IIPUPO/JIC U TEXHUKE"

bubnuoreka [JOK

34 Mexanuveckasi paboTa U MOIITHOCTh htts://m.edsoo. ru/fob0as4

35 PaGota cuibl TSKECTH, CUITBI YIIPYTOCTH U bubnunoreka [JOK
CUJIBI TPEHUS https://m.edsoo.ru/ffOb0db8

36 JlaboparopHas pabota «Onpenenexnue

paloThI CUJIBI TPEHHSI TPU PABHOMEPHOM



https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8

JABHOKCHHHN TCJIA 110 T OpI/I3OHTaJIBHOf/'I
IIOBCPXHOCTU»

Casi3b 2Hepruu u padoTsl. [loTeHmansHas

37
SHEprus
38 Kunernueckas sneprus. Teopema o bubnuorexa [JOK
KMHETUYECKON SHEPrUU https://m.edsoo.ru/ffOb0c32
39 3aKOH COXpaHEHHUsI PHEPTUU B MEXAHUKE
40 JlabopaTtopHas pabota «3ydyenne 3akoHa bubnuorexa [JOK
COXpPAaHEHUS SHEPTUI https://m.edsoo.ru/ff0b12fe
41 KonebarensHOE ABUKEHUE U €TO bu6moreka [IOK
XapaKTEPUCTUKHU https://m.edsoo.ru/ff0b1858
4 3aryxatomue koyie0anus. BeiHyK1eHHbIE bubmuorexa [JOK
kosieOanus. Pe3onanc https://m.edsoo.ru/ff0b20f0
43 MareMaTuuecKuii ¥ Mpy>KHHHBIA MasiTHUKH
Ypok-uccienoBanne «3aBUCUMOCTb MEpUOIa
44 KoJIeOaHH OT )KECTKOCTH II WHBI ¥ MaCChI bubmorexa HOK
PYx https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBparienue sHEPTrUN MPU MEXaHUUECKUX
KOJIEOaHUIX
JlaboparopHas pabora «O1peneiieHue
46 qaCTopTH Hpne Ifona Kone6aIP;I/II7I i WHHOT'O Bubmorexa OK
p Py https://m.edsoo.ru/ffOblaec
MasTHUKA
Jlaboparopnas padora «IIpoBepka
47 H63aBII)/ICI/Il\fI)OCTI/IpHe noaa IlcjonegaHHﬁ rpysa Bubmiorexa OK
p py3a, https://m.edsoo.ru/ff0b197a
MO/IBEIIEHHOTO K HUTH, OT Macchl Tpy3a»
Mexannueckue BoJIHEI. CBOMCTBA
bu6mmoreka [JOK
48 MeXaHW4YecKux BoJH. [IpogonbHbIe 1

MOTIEPCUYHBIC BOJIHBI

https://m.edsoo.ru/ff0b21fe



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

Ypok-koHpepeHmus "MexaHUu4eCKHe BOJTHBI

49 . .
B TBEpIoM Tene. CelicMuyeckue BOJTHBI"
50 3Byk. PacnipocTpanenue u otpaxeHue 3ByKa
51 Ypok-uccienosanue "Habmonenne
3aBUCHUMOCTH BBICOTHI 3ByKa OT YacCTOTHI"
59 I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTUYECKHI pe30HaHC
53 VYpoxk-koHpepeHnius "YabTpa3sByK U bubnuorexa [JOK
nH(ppa3ByK B IPUPOJIE U TEXHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroToBka K KOHTPOJILHOU paboTe 1Mo TeEMe
" bubmuorexa [JOK
54 3aKoHbI coOXpaHeHus1. MexaHu4eckue
. https://m.edsoo.ru/ff0b25f0
KOJIeOaHUs U BOJTHBI
KonTtponbHas padoTa o Teme "3aKoHbI
55 coxpaHeHUs. MexaHn4YecKkue KojieOaHus u
BOJIHBI"
56 DJIEKTPOMArHuTHOE MOJIE. bubnuoreka [IOK
DJIEKTPOMArHuTHBIEC BOJIHBI https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa AIIEKTPOMATrHUTHBIX BOJH
Ypok-koupepennus "llkana
58 3JIEKTPOMArHUTHBIX BOJIH. Mcnosib30BaHue bubnuoreka [JOK
3JIEKTPOMArHUTHBIX BOJIH JIJI COTOBOM https://m.edsoo.ru/ff0b2fe6
cBsa3u"
VYpok-uccnenopanue "M3yueHue CBONCTB
bubnuoreka [JOK
59 AIIEKTPOMArHUTHBIX BOJIH C IIOMOIIIBIO
| https://m.edsoo.ru/ffOb2c6c
MOOWIBHOTO TenedoHa
60 Pemrenue 3agau Ha onpeieeHUE YaCTOTHI U

JJIMHBI BHCKTPOMaFHHTHOﬁ BOJIHBI



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c

DneKTpOMarHuTHast IPpUpPOJa CBETA.

bubmuoreka [JOK

61
Ckopoctb cBeta. BosiHOBBIE CBOIICTBa CBETA https://m.edsoo.ru/ff0b31d0
Hcrounuku ceera. [IpsmonuneitHoe
62 acpocrpanenne csera. 3armenus CoHIa u bubnmorexa LOK
Pacipocip ’ https://m.edsoo.ru/ffob3658
JIyHb1
3aKoH oTpakeHHs cBeTa. 3epkaja. Pemenue
63 3aJ1a4 Ha IPUMEHEHNE 3aKOHA OTPAKEHUS bubnmorexa LOK
p R https://m.edsoo.ru/ff0b38c4
cBeTa
64 [Ipenomnenue cBera. 3aKOH MPETOMIICHHUS bubnnorexa [JOK
cBeTa https://m.edsoo.ru/ff0b3aea
ITonHOE BHYTPEHHEE OTPAKEHUE CBETA.
65 chonw%ﬁie HOJ'IHOIE) BHYTPEHHETO bubmmorexa [OK
yIp https://m.edsoo.ru/ff0b3c5c¢c
OTPaXCHHS B ONITHYECKUX CBETOBOAX
JlabopaTtopHnas padota "HcciaenoBanue
66 3aBUCHMOCTH YTJIa IPEJIOMIICHHUS CBETOBOTO
Jiyda OT yIJia maJicHus Ha TpaHuIle "BO3yX-
cTexiio""
Ypok-koudepennus "Hcnons3oBanue
67 MTOJTHOTO BHYTPEHHET'0 OTPaKCHHUSI:
CBETOBO/IBI, OIITUKOBOJIOKOHHAS CBA3L"
Bbubaunorexa LIOK
68 JInasel. OnTryeckast cujia JIUH3EI 1
https://m.edsoo.ru/ff0b3f2c
" Bbubaunorexa LIOK
69 [TocTpoenue n3o0pakeHU B TMH3AX 1
https://m.edsoo.ru/ff0b444a
JlaboparopHag padora "OmnpeneneHue
PaTOPHaA b P . bubmuoreka [JOK
70 (hOKYCHOTO pacCcTOSTHUS M ONTHYECKOM CHIIBI

coOuparoreit JUH3bI"

https://m.edsoo.ru/ff0b4206



https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206

71 Ypok-koHpepermus "OnTuiaeckre TMH30BbIC bubmmoreka [JOK
npubopsr” https://m.edsoo.ru/ff0cOa7e
72 ['a3 xak onruueckas cucrema. 3peHue brbamorexa LOK
https://m.edsoo.ru/ff0b4684
73 Ypox-koudepenuus "ledexrsr 3penus. Kax
COXPaHUTH 3peHue"
Paznoxxenue 6enoro csera B criekTp. ONbITHI
74 Hrrotona. CnokeHue CrieKTpaabHbIX [IBETOB. bubnmorexa LOK
https://m.edsoo.ru/ff0c0f4c
Jucnepcus ceera
JlabopaTtopnast pabota "OMBITHI 1O
75 Pa3IoKEHUIO OEJIOTO CBETa B CIIEKTP U bubmuorexa [JOK
BOCIIPUATHIO [IBETA IPEIMETOB IIPH UX https://m.edsoo.ru/ff0c0e2a
HaOJI0/IEHUH Yepe3 1[BETOBbIE (QUILTPHI"
Ypok-npaktukyM "BosiHOBBIE CBOKCTBA
76 CBeTa: Tucriepcusi, MHTephEpEeHITUS U
mudpakus”
77 OmnbiTel Pesepdopaa v mianeTapHast MOJIETb bubnuoreka [IOK
aToma https://m.edsoo.ru/ff0c12a8
78 ITocrynater bopa. Monens aroma bopa
79 Hcnyckanue u MorJIoneHUe CBETa aTOMOM. bubnuoreka [JOK
KBantsl. JInHeiyaTbie CIEKTPBI https://m.edsoo.ru/ff0c144c
80 Ypok-npaktukym "HabmroeHue ciekTpos bubnnoreka [JOK
UCITyCcKaHus" https://m.edsoo.ru/ff0c1550
81 PagnoakTruBHOCTE U €€ BUIIBI Bubmiorexa OK
https://m.edsoo.ru/ff0c1672
82 Crpoenue atomHoro siapa. Hykionnas bubnunoreka [JOK

MOJIENb

https://m.edsoo.ru/ff0cl8ac



https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac

bubmuoreka [JOK

83 PannoakTuBHBIC IpeBparnieHus. 30Tombl httos://m.edsoo.ru/ffoclald

84 Pemrenue 3agau o reme: "PagnoakTuBHbIC bubnuorexa [JOK
npespaieHus" https://m.edsoo.ru/ff0clb4a

85 [Tepron momypacmana

86 Ypoxk-koupepennus "PagnoakTuBHbIC bubnuorexa [JOK
W3JIyYeHHS B IPUPOJIE, MEAUITNHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

87 SnepHble peakiuy. 3aKOHbI COXpaHEHUs bubnnorexa [JOK
3apsiA0BOTO U MacCCOBOTO YHCEI https://m.edsoo.ru/ff0c1c58

88 DHeprus CBSI31 aTOMHBIX sifiep. CBsI3b MacChI bubmuorexa [JOK
Y SHEPTUU https://m.edsoo.ru/ff0cld7a

89 Pemenue 3amaq mo teme "SnepHsie peakun”

90 Peakuuu cuHTe3a 1 ieneHus sSaep. bu6moreka [IOK
Uctounuku sueprun CosiHIA U 3BE3]T https://m.edsoo.ru/ff0c1e88
Ypok-koudepennus "SAnepHas sHEpreTHUKA.

91 JleficTBUSI paIMOAKTUBHBIX M3TydeHUN Ha
JKUBBIE OpraHu3Mbl"

[ToaroToBka K KOHTPOJILHON paboTe 1Mo Teme

92 "DNeKTpOMAarHUTHOE TOJIE. bubnunoreka [JOK
DJIEKTpOMarHuTHbIE BOJIHBI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
siBIeHUS"

KonTposbHas paboTa no Teme
93 "DJIEKTPOMAarHUTHOE TOJIE.
DNeKTpOMarHUTHbBIE BOJHBL. KBaHTOBBIE
siBIeHUS"
94 [ToBTOpenue, 0606menue. JlabopatopHsie bubnunoreka [JOK

paboTsI o Kypey "B3aumoneiicteue ten"

https://m.edsoo.ru/ff0c245a



https://m.edsoo.ru/ff0c1a14
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[ToBTOpenue, o6o0menue. Pemenne

95 ACYETHBIX M KAY€CTBEHHBIX 33]1a4 [0 TEME 1 Bubmmorexa LIOK
E) " A https://m.edsoo.ru/ff0c2572
TennoBsle mpoueccsl
[ToBTOpenue, 06061meHue. Peenue
bubmmoreka [{OK
96 pacYeTHBIX M KAYeCTBEHHBIX 33]1a4 110 TEME 1
. https://m.edsoo.ru/ff0c2a22
"KII/] TerumoBeIX ABUTATENICH"
[ToBTOpenue, 0606menue. Peenue
bubmmoreka [{OK
97 paCUYETHBIX U KAaUE€CTBEHHBIX 3a/1a4 10 TEME 1
" " https://m.edsoo.ru/ff0c2b30
KII snexTpoycTaHOBOK
98 [ToBTOpenue, o606meHue. JlaboparopHbie 1 1 bubmuorexa [JOK
paboTsl o Kypcy "CBeToBbIe siBIIEHUS" https://m.edsoo.ru/ff0c2c52
[ToBTOpenue, o606menue. Pabota ¢
99 TEKCTaMU 110 TeMe "3aKOHBI COXPAHEHUS B 1 bubmorexa OK
" P https://m.edsoo.ru/ff0c2d6a
MEXaHUKe
100 [ToBTOpenue, o606menue. Pabora ¢ 1 bubnuoreka [IOK
tekctaMu 1o Teme "Konebanus u BosHbI" https://m.edsoo.ru/ff0c2e82
[ToBTOpenue, o606menue. Pabora ¢ bubnuoreka [IOK
101 1
TekcTamu 1o TeMe "CBeToBbIC ABICHUA" https://m.edsoo.ru/ff0c3044
[ToBTOpeHue, 0606menue. PaboTta ¢
102 TekcTamu 1o Teme "KBaHToBas u simepHas 1
¢$uzuka"
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
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YUYEBHO-METOJMYECKOE OBECIIEYEHUE OEPA3OBATEJBHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JUIS1 YYEHUKA

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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