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MHNOACHUTEJIBHAS 3AIIMCKA

[IporpamMma o ¢u3nke Ha YpPOBHE OCHOBHOTO 0O0IIEro 00Opa3oBaHMs COCTABJIEHA Ha OCHOBE MOJIOXKEHUH 1
TpeOOBaHUI K pe3ylbTaTaM OCBOEHHS Ha 0a30BOM YpOBHE OCHOBHOM 00pa30BaTENIbHOW MPOrpaMMbl, Mpe-
craBieHHbIXx B ®I'OC 00O, a Taxxke ¢ yu€toM (penepanpbHOi pabodeil mporpaMMbl BocniuTanus u Konmen-
UM [IPETIoIaBaHusl yueOHOro npeamera « Du3uKay.

CogepxaHnue mporpaMMmbl Mo (U3MKe HAmpaBiIeHO Ha (POPMHUpPOBAHUE €CTECTBEHHOHAYYHON T'PaMOTHOCTH
00yJaromuxcst 1 OpraHu3aluio N3yuyeHus (GU3UKH Ha AEATEIbHOCTHONW OCHOBE. B mporpamme no gpusmuke y4u-
THIBAIOTCSI BO3MOKHOCTH y4eOHOTro mipenMera B peanusanuu TpedboBannii @I'OC OOO k miaHUPyeMbIM JTHY-
HOCTHBIM M METaNpeMETHBIM pe3yJibTaTaM 00yUueHHsI, a TAK)Ke MEKIIPEMETHBIE CBSI3U €CTECTBEHHOHAYYHbIX
y4eOHBIX MPEIMETOB HAa YPOBHE OCHOBHOTO 00IIIeT0 00pa3oBaHMs.

[Iporpamma mo ¢u3mke ycTaHaBIMBAET paclpeesieHle yueOHOro MaTepuaa 1o rojam ooydenus (1o Kiac-
cam), IpejiaraeT MPUMEPHYIO MOCIeI0BAaTEIbHOCTh U3YUYEHHsI TeM, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHS MpeJ-
METHOTOCOZEP KaHUS U YUETEe BO3PACTHBIX OCOOCHHOCTEN 00yYaromuXcsl.

[Iporpamma no ¢u3uke pazpaboTaHa ¢ 1EJbI0 OKa3aHUS METOJUYECKON MOMOIIU YYUTENI0 B CO3aHUU pa-
Ooueil mporpaMMsbl O y4eOHOMY TPEAMETY.

dusuka ABISETCS CUCTEMOOOPA3YIONIUM /ISl €CTECTBEHHOHAYYHBIX YUEOHBIX MPEAMETOB, MOCKOJIbKY (u-
3WYECKHE 3aKOHBI JIeXKAT B OCHOBE IPOLECCOB U SBJICHHUM, N3y4yaeMbIX XMUMHUEH, OMOI0rue, acTpoHOMUEH u
¢buznyeckoil reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHOHAYyYHYIO KapTUHY MHpa, IPEIOCTaBiseT Haubosee
SICHbIE 00Pa31bl MPUMEHEHUS HAyYHOTO0 METO/Ia MO3HAHMS, TO €CTh CII0c00a MOTYUYEeHHUsI JOCTOBEPHBIX 3HAHHM
0 MHpE.

Opna U3 TIaBHBIX 3a7a4 (PU3MUYECKOTO 00pa30BaHUSA B CTPYKType oO0Imiero obpazoBaHUsi COCTOUT B (op-
MHUPOBAaHUU €CTECTBEHHOHAYYHOM IPaMOTHOCTH M MHTEpeca K HayKe y 00yJaromuxcsl.

N3yuenne ¢u3uku Ha 6a30BOM YpPOBHE IPENIOIaracT OBJaJeHUE CICAYIOIMIMMU KOMIETEHTHOCTSIMH, Xa-
PaKTEpU3YIOIINMH €CTECTBEHHOHAYYHYIO IPAMOTHOCTH:

HAYYHO OOBSACHSATH SIBIICHUS,
OILICHUBATh U MOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIEIOBAHMUS;
MHTEPIIPETUPOBATH JAHHBIE U UCIOJIb30BaTh HAYYHBIE 10KA3aTEIbCTBA /IS TIOJYyUEHUS BBIBOJOB.

Lenu n3ydyeHus GuU3NKKA HA YPOBHE OCHOBHOT'O 00IIero oOpa3oBaHus omnpeneiaeHsl B KoHmenuu npemoa-
BaHUs yueOHoro npeamMeta «Pusuka» B o0pa3oBaTeNbHbIX opranuzaiusx Poccuiickoit denepanyu, peanusy-
IOLUX OCHOBHBIE 00IIe00pa3oBaTeIbHbIE MPOrpaMMBbl, YTBEpKAEHHON pemeHneM Komnernn Munuctepcrsa
npocsenieHus Poccuiickoit denepanuu (mpotokon ot 3 aexadps 2019 r. Ne [TK4BH).

Henu n3yvyenus Gpu3nkm:

npruoOpeTeHne HHTepeca U CTPEMIICHUS 00YJaIOINXCsl K HAYYHOMY U3yUYEHHIO IPUPOJIbl, pa3BUTHE X UHTEI-
JIEKTyaJIbHBIX ¥ TBOPYECKHUX CIIOCOOHOCTEI;

pa3BUTHE MPEICTABICHUNA O HAYYHOM METO/Ie MO3HAHUS U (POPMUPOBAHHE UCCIIEI0BATEICKOTO OTHOIICHUS K
OKPYXaIOIINM SBJICHUSM;

(dbopMHpOBaHHE HAYYHOI'O MUPOBO33PEHUS KaK pe3yJsibTaTa U3yUeHUs: OCHOB CTPOCHUS MaTepuu U (QyHIaMeH-
TaJbHBIX 3aKOHOB (PU3UKU;

(dbopMHpOBaHUE MPEACTABICHUN O pPOJIU (PU3UKHU JUISL Pa3BUTHS JPYTUX €CTECTBEHHBIX HAyK, TEXHUKU M TeX-
HOJIOTHIA;

pa3BUTHE MPEICTABICHUNH O BO3MOXKHBIX cepax Oynymieil mpodeccuoHanbHOM esATeNTbHOCTH, CBSI3aHHOM ¢
(bu3KKON, MOArOTOBKA K AaJIbHEHIIEMY O0yUEHUIO B ’TOM HalpaBlIE€HUH.

JlocTHKeHne 3THX 1eJleld MPOrpaMMel 10 (PM3HKe HA YPOBHE OCHOBHOI'0 0011ero oopa3osanus odecrme-
YHMBaeTCs pelleHHeM CJaeyIIUX3a/1a4:
npuoOpeTeHne 3HaHUH O JUCKPETHOM CTPOEHUM BEIIECTBA, O MEXAHMUYECKUX, TEIUIOBBIX, JNEKTPHUECKHUX,
MarHUTHBIX U KBAaHTOBBIX SIBJICHUSX;
npuoOpeTeHne yMEHUI ONUCHIBATh U OOBSICHATH (PU3MUECKUE SBJICHUS C UCIOJIb30BAaHUEM MOJIYYEHHBIX 3HA-
HUH;

OCBOCHHME METOJIOB pPEIIEHUs MPOCTEHIINX pacuETHBIX 3a/1a4 C UCIOJIb30BaHUEM (PU3NYECKUX MOJeINel, TBOp-
YECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HAOMIOAaTh IPUPOIHBIC SBJICHUS U BBIIOJIHATH OMBITH, J1a0OpaTOpHbIe pabOThI U HKCIEPH-
MEHTaJIbHbIE UCCIIEI0BAHUS C UCIIOIb30BAaHUEM U3MEPUTENBHBIX TPHUOOPOB;

OCBOCHHE MPUEMOB paboTHI ¢ MHPOpMaLuel Gpu3nueckoro coxepkaHus, BKIt0Yast MHGOPMAIHIO O COBPEMEH-
HBIX JIOCTM)KEHUAX (PU3MKH, aHAJIU3 U KPUTUYECKOE OLICHUBAHHUE H(OpMaLINN;



3HaKOMCTBO €O cepaMu podhecCuOHANBHON AeITeTbHOCTH, CBSI3aHHBIMU C (DU3UKOM, U COBPEMEHHBIMU TEX-
HOJIOTHSIMU, OCHOBAaHHBIMU Ha JIOCTHKEHUSAX PU3NUYECKON HAYKH.

Ha n3yuenune ¢pusuku (6a30BbIi ypOBEHB) HA YPOBHE OCHOBHOTO 00I1Iero oopa3oBaHust oTBoautcs 238 va-
coB: B 7 kjacce — 68 yacoB (2 yaca B HeJlent0), B 8 kiiacce — 68 yacoB (2 yaca B Heneno), B 9 kinacce — 102
yaca (3 yaca B HEJEINIO).

[Ipennaraemslii B mporpamme o pU3uKe rnepeveHs Jad0paTopHbIX paboOT U OMBITOB HOCUT PEKOMEHIATelb-
HBII XapakTep, yUYUTEeNb JeJaeT BEIOOp MPOBEACHUS 1a00paTOPHBIX PabOT U OMBITOB € YUETOM WHAWBUIYANIb-
HBIX OCOOEHHOCTEH 00y4aroumxcs, CIUCKa SKCIEPUMEHTAIBHBIX 3aJaHuil, MpeasiaraéMbIX B paMKaX OCHOB-
HOT'0 TOCYJJApCTBEHHOTO 9K3aMEHa 10 (pU3UKE.

COJAEP)KAHUE OBYYEHUA
7 KJIACC

Paznen 1. ®uszuka u €€ poJib B TO3HAHUU OKPYKAIOIIETO MUpPA.
duzuka — Hayka o npupoje. SBieHust npupoipl. GU3nUecKue SIBICHUS: MEXaHUUECKHUE, TEIJIOBBIC, JIEKTPH-
YECKHE, MAarHUTHBIE, CBETOBBIC, 3BYKOBEIE.
®dwusnueckne BenMuuHbl. M3Mepenne ¢usnueckux BenuunH. Ousnueckue npubopsl. [lorpentHocTs u3mepe-
Hui. MexXayHapoiHas cucTemMa €IMHHIL.
Kak ¢usuka u qpyrue ecTeCTBEeHHbIE HayKH M3y4yaloT MPUpOy. EcTecTBeHHOHAYYHBIH METO/ MO3HAHUS: Ha-
0JIr0/ICHHE, TTOCTAHOBKA HAYYHOTO BOIPOCA, BHIIBMKEHUE THUIIOTE3, SKCTIEPUMEHT IO TTPOBEPKE TUTIOTE3, 00b-
sicHeHue HabmoaemMoro siBneHus. Onucanue GU3NYECKUX SBICHUN C TTOMOIIBIO MOJETIEH.
Jlemoncmpayuu.
Mexanuueckue, TEIIOBbIe, AIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE SIBJICHUSI.
duznueckre MpuOOPHI U MPOIEypa MPSMBIX U3MEPEHUI aHAIOTOBBIM U IU(PPOBBIM TTPUOOPOM.
Jlabopamopuwvie pabomul u onvimol.
Ornpezenenne MeHbl ASJICHHS KTl U3MEPUTEITHLHOTO TTprodopa.
N3mepenne paccTosHUM.
N3mepenne o0bEMa )KUAKOCTH B TBEPIOTO Tea.
Ornpenenenrie pa3MepoB MaJIbIX TEJ.
N3mepenne TemMneparypsl IPU MOMOIIHU KUAKOCTHOTO TEPMOMETpPA M TaTYNKA TEMIIEPATYPHI.
[IpoBeaenue ucciaenoBaHus O NPOBEPKE TUIOTE3bI: NAJbHOCTh MOJIETA IAPUKA, MYIIEHHOTO TOPU30HTAIBHO,
TeM OoJibIlie, 4eM OO0JIbIIIe BHICOTA ITyCKa.
Pazpnen 2. IlepBoHauyaabHble CBEACHUS O CTPOCHUH BELIECTBA.
CtpoeHue BeecTBa: aTOMbl M MOJIEKYJIbI, BX pa3Mepbl. OMBITHI, TOKAa3bIBAIOIINE TUCKPETHOE CTPOCHUE Be-
LIECTBA.
JBmwxenue yactuil BemecTBa. CBsI3b CKOPOCTH JABMKEHUS YaCTUIl C TEMIIEpaTypoid. BpoyHOBCKOe ABMKEHHE,
muddys3us. BzanMmoeiicTBie YacTHIl BEIIECTBA: MPUTSHKEHUE U OTTATKUBAaHHUE.
ArperaTtHbie COCTOSIHHUS BEIIIECTBA: CTPOEHUE Ta30B, KUJIKOCTEH U TBEPIBIX (KPUCTAIUIMYECKUX ) Tell. B3anmo-
CBSI3b MEX]ly CBOMCTBAMHM BEUIECTB B PA3HBIX arperaTHbIX COCTOSHUSX U UX ATOMHOMOJIEKYJISIPHBIM CTPOCHHU-
eM. OCOOCHHOCTH arperaTHhIX COCTOSTHHI BOJIBI.
Llemoncmpayuu.
HaGmronenne 6poyHOBCKOTO JBHKEHUS.
Habmronenue nuddysum.
HaGmronenue sinenuii, 00bACHIIONIUXCS MPUTSHKEHUEM HIIA OTTAIKUBAHUEM YaCTHIl BEIIECTBA.
Jlabopamopmwvie pabomul u onvimol.
OrnieHka 1MaMeTpa aToMa METOJIOM PSAOB (C UcTob30BaHueM (Gororpaduii).
OnbITHI IO HAOTIOIEHUIO TETNIOBOTO PACIIUPEHUS Ta30B.
OnbITHI 110 OOHAPYKEHHUIO ACHCTBUS CHUJT MOJIEKYJISIPHOTO TIPUTSKEHHUSL.
Pasnen 3. /IBmkeHHE U B3aUMOJICHICTBUE TEIL.
Mexanudeckoe nBmwkeHne. PaBHoOMepHOe U HepaBHOMEpHOE ABMkeHHEe. CkopocTb. CpeaHsisi CKOpOCTh MpH
HEpPaBHOMEPHOM JIB)KEHHH. Pacuér myTH ¥ BpeMEeHH IBH>KECHHUS.
SIBnenue unepuu. 3aKOH WHEpIMHU. B3auMoaeiicTBre Ten Kak MpUYrHa U3MEHEHUS CKOPOCTH JBUYKEHUS TEJl.
Macca kak Mepa uHepTHOCTH Tena. [InmoTHocTs BeniecTBa. CBA3b INIOTHOCTH C KOJMYECTBOM MOJIEKYH B €1H-
HUILe 00bEMa BEIECTBA.



Cuna kxak xapakTepucTUKa B3aumoeicTBus ten. Cuia ynpyroctu U 3akoH ['yka. Mi3MepeHue cuibl ¢ momo-
IIbIO0 IMHAMOMETpa. SIBJIEHHE TATOTEHUs U cuila TskecTr. Cuila TSKEeCTH Ha Ipyrux IuiaHeTtax. Bec Tena. He-
BecoMoCThb. CII0)KEHHE CHUJI, HAIIPABJIEHHBIX 110 OAHOM npsiMoi. PaBHonelcTBytomas cwil. Cuita tpenus. Tpe-
HUE CKOJIbKEHUS U TPEHHE MOKOsl. TpeHue B MpUPOJE U TEXHHUKE.

Jlemoncmpayuu.

Habmoienne MexaHu4eckoro JBUKEHHUs Tejla.

H3mepenne ckopocTy NPsIMOIMHEMHOTO ABHKEHUS.

Habntonenue siBieHUs] UHEPIUH.

Habnronenue u3MeHeHUs! CKOPOCTH MTPU B3aUMOJICHCTBHUH Tell.

CpaBHeHME MacC MO B3aUMOJIEVCTBUIO TE.

CrnosxeHue cuil, HapaBJIEHHbBIX 110 OJHON MPSIMOH.

Jlabopamopuvie pabomul u onvimol.

OmnpezneneHyre CKOPOCTH PABHOMEPHOTO JBMKEHUS (LIapUKa B KHUIKOCTU, MOJEIHU JIEKTPUYECKOIO aBTOMO-
OWJIA U Tak janee).

Onpenenenue cpeHel CKOPOCTH CKOJIbKEHHsI OpycKa M IapuKa 10 HAKJIIOHHOM IIIOCKOCTH.

Ornpezenenne MmI0THOCTH TBEPAOTO Tea.

OnbITh, IEMOHCTPUPYIOILIME 3aBUCUMOCTh pacTsKeHH (AedopMaiiiy) Ipy>KUHBI OT TPUII0KEHHON CHIIBL.
OnbIThI, IEMOHCTPUPYIOIIME 3aBUCUMOCTh CHUJIBI TPEHUS CKOJIBKEHHUSI OT Beca Tejla U XapakTepa ColpuKaca-
IOLUXCS TOBEPXHOCTEH.

Paznen 4. /laBnenue TBEPIBIX TEIN, )KUIKOCTEN U Ta30B.

Jasnenne. CriocoObl yMEHbIICHHUS M YBEJIHMUEHHs AaBieHus. [laBienue ra3a. 3aBUCUMOCTD JIaBJICHUS ras3a oT
o0Bvéma, Temnepatypsl. llepeqaua naBiueHUs] TBEPABIMHU TEJIaMH, XUAKOCTAMHU M Ta3amu. 3akoH [lackans.
[THeBMaTHUeCKHEe MAIIMHBI. 3aBUCHMOCTh JABJICHHS KHIKOCTH OT TNyOuHBI. ['MapocTaTuueckuil mapamokc.
Coob6maromuecs: cocysl. [ mapaBmnyeckne MEXaHU3MBI.

Atmocdepa 3emnn u armocepHoe naBienHue. [IpUYMHBI CyIIECTBOBAHUS BO3AYLIHONH OO0OJOYKH 3€MIIH.
OmneiT Toppuduennu. M3mepenne atMmochepHOTO AaBiIeHUS. 3aBUCUMOCTH aTMOC(HEPHOTO TaBJICHHS OT BHICOTHI
Ha/l ypoBHeM Mopst. [Ipubopsl a5 u3mepeHust aTMoc(hEpHOro JaBJIeHUs.

JleiicTBHE KUAKOCTU U raza Ha MOrpyKEHHOE B HUX Tejno. BriTankuparomas (apxumenoBa) cuia. 3akoH Ap-
xumena. [lnaBanne Ten. BozgyxomnnasaHue.

Jlemoncmpayuu.

3aBUCUMOCTBD JaBJICHUSA T'a3a OT TEMIIEPATYPBHI.

[lepenaya naBiaeHUs )KUIKOCTHIO U Fa30M.

Coob1maronmecs: Cocy/sl.

I'unpaBnnueckuii npecc.

[TposiBnenue neiictBus aTMOCGHEPHOTO JaBICHHUS.

3aBUCUMOCTD BBITAJIKHUBAIOIIEN CHIIBI OT 00BbEMaA MOTPYKEHHOM YaCTH Teja U MIIOTHOCTHU KHUJIKOCTH.
PaBeHCTBO BBITAJIKMBAIOLIEH CUIIBI BECY BBITECHEHHOM KUAKOCTH.

VYcnoBue niuaBaHus Tell: IJIaBaHUE WK MOTPY)KEHUE TeJl B 3aBUCUMOCTU OT COOTHOILIECHHUS IIJIOTHOCTEN Tena U
KUJKOCTH.

Jlabopamopuvie pabomul u onvimol.

HccnenoBaHue 3aBUCUMOCTH Beca Tejla B BOJIe 0T 00bEMa NOrpyKEHHOMN B )KUAKOCTh YACTH Tela.
OmnpeneneHye BHITAIKUBAIOIICH CUIIbI, IEUCTBYIOIIEH Ha TEIO, MOTPYKEHHOE B KUAKOCTb.

ITpoBepka HE3aBUCHUMOCTH BBITAIIKUBAIOLIEH CUJIBL, AEUCTBYIOLIEN HA TEJO B )KUIKOCTH, OT MAacChl Tela.
OnbIThI, JEMOHCTPUPYIOIIKE 3aBUCUMOCTD BBITAIKUBAIOLIEH CUIIbI, AEMCTBYIOLIEH Ha TENO B KMJIKOCTH, OT
00BbEMa NOrpyKEHHOMN B )KUAKOCTh YACTH TeJa U OT IUIOTHOCTH KHJIKOCTH.

KoHncTpynpoBanue apeomerpa Win KOHCTPYHUPOBAHUE JIOJKH U ONpeeNIeHne €€ rpy3010IbEMHOCTH.

Paznen 5. PaboTa u MOIIHOCTh. DHEPTHUSL.

Mexanuueckas pabora. MOIIHOCTS.

[TpocTeie MexaHU3MBI: pbIuar, 00K, HAaKIIOHHAS MIT0CKOCTh. [IpaBuiio paBHOBecus polyara. [IpuMenenue npa-
BUJIAa paBHOBecHsl pblyara K Ooky. «3onotoe mpasuio» MmexaHuku. KIIJ[ mpoctsix Mexanusmos. IlpocTsie
MEXaHHU3MBI B OBITY U TEXHHUKE.

Mexannueckast sHeprusi. Kunernueckas u noreHuuanbHas sHeprus. [IpeBpaiienne oaHOro Buja MeXaHu4ue-
CKOW SHEPTUH B IPYroi. 3aKOH COXPAHEHUS SHEPTUU B MEXAHUKE.

Jlemoncmpayuu.

[Ipumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnvle pabomul u onvimal.



Onpeznenenne pabOThI CUIIBI TPEHUS TIPU PABHOMEPHOM JIBUKEHUU TeJIa 10 TOPU30HTAIBHOM MOBEPXHOCTH.
UccnenoBanue ycinoBuii paBHOBECHS pblyara.

N3mepenue KII/ HakIOHHOHN TUIOCKOCTH.

N3ydeHue 3aKkoHa COXpaHEHUsS] MEXaHUYECKOM YHEPTHH.

8 KJIACC

Paspen 6. TermoBble siBIEHUS.

OcCHOBHBIE TNOJIOKEHHSI MOJIEKYJISIPHO-KUHETUUECKON TEOpUHU CTPOEHUs BellecTBa. Macca U pa3Mepsl aro-
MOB 1 MOJIEKYJI. OTIBITHI, TOATBEPKIAIOIINE OCHOBHBIE MOJI0XKEHHS MOJIEKYJIIPHOKMHETUYECKON TEOpHUH.
Mogenu TBEPAOro, )KUIKOTO U ra3000pa3HOro COCTOSIHUN BemlecTBa. Kpucrammnueckue U aMmopdHble Tena.
OObsicHEHHE CBOMCTB ra3oB, *KHUAKOCTEH U TBEPABIX TNl HA OCHOBE MOJIOKEHUN MOJIEKYJISIPHO-KUHETHYECKON
Teopun. CMauMBaHNE U KallWJUIAPHBIE ABJIEHUS. TEII0BOE paclIMpEHUE U CKATHE.

Temnepartypa. CBsi3p TeMmmepaTypbl CO CKOPOCTHIO TEIUIOBOTO ABM)KEHUS 4acTHll. BHYTpeHHsIsI >Heprus.
CriocoObl M3MEHEHUSI BHYTPEHHEH SHEpruM: TeIuionepenaya u copepiieHre padotel. Buasl Temnonepenayu:
TEIJIONPOBOJHOCTb, KOHBEKIIMSI, U3JIyYEHHE.

KonnyecTBo TemnoTel. Y ienbHas TEIUIOEMKOCTh BellecTBa. Ternoo0MeH U TEIIOBOE paBHOBEcHE. Y paBHe-
HUE TerioBoro Oananca. [lnaBneHue U oTBepJeBaHUE KPUCTAUNIMYECKUX BELIECTB. Y IeIbHAs TEIUIOTA IJIaB-
nenus. [TapooOpa3oBanue u konaeHcauus. Vicnapenue. Kunenue. Y aenpHas Temiora napoodpa3oBaHus. 3a-
BHCHUMOCTb TEMIIEPATYPbI KUIIEHUS OT aTMOC(HEPHOTO JaBICHHUS.

Brnaxxnocts Bo3yxa.

OHeprus TOIIMBa. Y IeJbHas TeIJI0Ta CrOPaHHUsL.

[Tpuanmner pabotel TeruoBbix apurateneid KIIJ] temmoBoro apuratens. TemnoBeie ABUTaTeNW W 3alIUTa
OKPYXaIOIIEH CPebl.

3aKOH COXpaHEHMsI U TPEBPALLEHUS SHEPTUH B TEIUIOBBIX IIPOLIECCAX.

Jlemoncmpayuu.

Habnronenue OpOyHOBCKOTO ABMIKEHHS.

Ha6mronenue nuddyzuun.

Habmtoienue siBieHn CMauMBaHMsI U KaUJUISIPHBIX SBJICHHM.

HabnroieHue TerioBoro pacumpeHns Tell.

V3meHeHre AaBlieHus Ta3a Mpu U3MEHEHUH 00bEMa U HAarpEeBAaHUU HITN OXJIAXKICHHUH.

IIpaBuna n3MepeHus TeMIepaTypsl.

Bunsl Teruonepeayun.

OxJnaxJIeHne Py COBEPIICHUN PaOOTHI.

Harpeanue npu coBepiieHHH pabOThl BHEITHUMH CHUJIAMH.

CpaBHeHuE TEMIOEMKOCTEN Pa3INYHBIX BEILIECTB.

Habmonenue xuneHus.

HabnroeHne mocTosHCTBA TEMITEpaTyphl MIPH TUTABJICHHH.

Moenu TeIUIOBBIX ABUTATEIEH.

Jlabopamopnvle pabomul u onvimal.

OnBbITHI MO OOHAPYKEHHIO NEUCTBUS CHUIJI MOJICKYJISIPHOTO TPUTSKEHUSL.

OnbITHI IO BhIpALIMBAaHUIO KPUCTAJUIOB TOBAPEHHOM COMM WM caxapa.

OnbITHI IO HAOTIOEHUIO TETIOBOTO PACIIUPEHHS Ta30B, )KUIKOCTEH U TBEPABIX TE.

Ornpezenenre 1aBlieHUs BO3AyXa B OaJUIOHE IINPHUIIA.

OMnBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD JAaBJICHUS BO3yXa OT €ro 00bEMa U HarpeBaHUs WIH OXJIaKICHUSI.
[IpoBepka rumnoTe3bl TUHEHHON 3aBUCMMOCTH JIJTMHBI CTOJIOMKA >KHJIKOCTH B TEPMOMETPUYECKON TpyOKe OT
TEMIIEPaTypBbl.

Habnronenne u3MeHeHUs] BHYyTPEHHEH YHEPTUH TeJla B pe3ysIbTaTe TeIUIONepeaayl U padOThl BHEIIHUX CHIL.
HccnenoBanue siBIeHUS TEIIOOOMEHA MPY CMEIIUBAHUU XOJIOJHOM U TOpsiueid BOJBI.

OnpezneneHne KOJINYECTBA TEIUIOTHI, MOTYYSHHOTO BOJON MPH TEIIIOOOMEHE ¢ HarPEThIM METATMUYECKUM IIH-
JUHIPOM.

Omnpenenenue yieabHON TEIUIOEMKOCTH BEILIECTBA.

HccnenoBanue npouecca nCrapeHusl.

OmnpeneneHre OTHOCUTEIBHOMN BIaKHOCTH BO3/yXa.

Ornpenenenne yaenbHOU TEMJIOTHI IUIaBICHUS JIbJA.

Paznen 7. DnexTpudeckrie U MarHUTHBIC SIBICHHUS.



OnekTpuzanus Ten. J[Ba poaa aiekTpuUecKux 3apsioB. B3aumoneiicTBue 3apspkeHHBIX Tell. 3akoH Kynona
(3aBUCUMOCTD CHJIBI B3aUMOJCHCTBUS 3apSYKEHHBIX TEJ OT BEJIMUMHBI 3apsI0B U PACCTOSHUS MEXTY T€JIaMu).
OnekTpuueckoe nose. Hanpsx€HHocTh anekTpuyeckoro noss. [IpuHuun cynepno3uium 3JMeKTpUIeCcKuX mo-
nel (Ha Ka4eCTBEHHOM ypPOBHE).

Hocurenu anekTpudeckux 3apsiioB. DIeMEHTapHbIN 35ekTpudeckuil 3apsia. Ctpoenue atoma. [IpoBogHuku u
JUAJIEKTPUKUA. 3aKOH COXPaHEHUs AIEKTPUUECKOr0 3apsa.

DJIEKTPUUYECKHUI TOK. YCIIOBUS CYLIECTBOBAHUS JIEKTPUUYECKOTO TOKA. VICTOYHMKH MOCTOSTHHOTO ToKa. Jleil-
CTBUSI DJIEKTPUUECKOTrO TOKA (TEIJIOBOE, XUMUYECKOE, MAarHUTHOE). DIEKTPUUECKUN TOK B KUIKOCTSX U razax.
Onexrpuueckas nenb. Cuiia Toka. JnekTpuueckoe HanpshkeHue. ConpoTUBIEHUE IPOBOIHUKA. Y IEIBHOE CO-
MIPOTHUBJICHHE BemiecTBa. 3akoH Oma s ydactka nenu. llocienoBaTenbHoe M mapaielbHOE COEIUHEHHE
MIPOBOJIHUKOB.

PabGoTta u MomHOCTE 3yeKTpuueckoro Toka. 3akoH [[xoymns—JIeHma. DiekTpuueckue Mend ¥ MOTPeOUTeNH
AIIEKTPUYECKOii FHEpruH B ObITY. KOpoTKOE 3aMbIKaHue.

ITocTostHHBIE MarHuTHl. B3anMoeicTBrE MOCTOSSHHBIX MarHUTOB. MarHuTHoe nose. MarautHoe nosie 3emiiu
U €ro 3HaueHHe A ku3HU Ha 3emuie. OnbIT Dpcrena. MarHuTHoe moie 3JeKTpuyeckoro Toka. [Ipumenenne
AJIEKTPOMATrHUTOB B TE€XHHUKE. /[elicTBME MarHMTHOrO IOJI Ha IMPOBOJHUK C TOKOM. DJIEKTPOABUTATENb IO-
CTOSTHHOTO TOKa. Vcnosib30BaHuE 3JIEKTpOABUTaTENCH B TEXHUUECKUX YCTPOMUCTBAX U HA TPAHCIIOPTE.

Oneiter Papanes. SABienne snexkTpoMarHuTHONM wHAYKIUH. [IpaBuno Jlenmna. Dnekrporeneparop. CrocoOs
MOJTyYEHUS DIIEKTPUIECKON YHEPTUH. DIEKTPOCTAHIIUU Ha BOSOOHOBIISIEMBIX UCTOYHUKAX SHEPTHUH.
Jlemoncmpayuu.

DneKkTpuszanus Te.

JIBa pojia AIEKTPUIECKUX 3aps0B M B3aUMOJICHCTBUE 3apSKCHHBIX TEll.

YCTpoUCTBO U JEHCTBUE DJIEKTPOCKOIIA.

DIIeKTpOCTaTUIYECKAs UHTYKIIHS.

3aKOH COXpaHEHUs ANEKTPUUECKUX 3apsI0B.

[TpoBOTHUKY U TUDIIEKTPUKH.

MopenvupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO OIS,

N cTouyHNKY TOCTOSHHOTO TOKA.

JlelicTBUA 2JIEKTPUYECKOTO TOKA.

DIIEKTPUUECKHUI TOK B )KHIKOCTH.

I"a3z0Bblii pas3psa.

N3mepenne cuitbl TOKa aMIepMeTPOM.

N3mepenne 3MeKTpUYECKOro HarpsKEHUs: BOJIbTMETPOM.

PeocraTt u MarasuH COnpOTUBIICHUN.

B3auMopeiicTBuE MOCTOSIHHBIX MAarHUTOB.

MopenrpoBaHue HEBO3MOKHOCTH PA3ACIICHHS IOJI0COB MarHUTA.

MopenupoBaHue MarHUTHBIX MOJIEN MOCTOSIHHBIX MAarHUTOB.

OmneiT DpcTena.

MarsuTHo€ 1noJje Toka. DIeKTPOMArHuT.

JlelicTBME MAarHUTHOTO TOJIS1 HA MPOBOJHUK C TOKOM.

DJIEKTPOABUTATEINb IOCTOSTHHOTO TOKA.

WccnenoBanue siBICHUS AIEKTPOMArHUTHON MHAYKITHH.

OnbiTel @apajest.

3aBUCHMOCTD HAIPaBJICHUS WHIYKIIMOHHOTO TOKA OT YCJIOBUM €r0 BOSHUKHOBEHHUS.

DNEeKTpOreHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopnvie pabomul u onvimol.

OnbITHI IO HAOTIOCHUIO DNIEKTPU3ALIMHU Tell MHAYKIHUEH U MPU CONPUKOCHOBEHUHU.

WccnenoBanue neMCTBUS JIEKTPUUECKOTO MOJISl HA TPOBOTHUKH U TUAICKTPUKH.

COopka u mpoBepka paboThl ANEKTPUIECKON IIEMH MOCTOSTHHOTO TOKA.

W3mepenue u peryanpoBaHue CHIIBI TOKA.

N3mepenne u peryampoBaHue HAPsHKCHUS.

HccenenoBanue 3aBUCMMOCTH CHJIBI TOKA, MAYLIETO YEPE3 PE3UCTOP, OT CONMPOTUBIIEHUS PE3UCTOPA U HAIPsI-
JKEHHUS Ha PE3UCTOPE.

OMBITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTD 3JIEKTPUUYECKOTO COMMPOTHBIICHUS MTPOBOJIHUKA OT €T0 JUTHHBI, I1J10-
11aM MOMEPEYHOro0 CEUYECHUs U MaTepuaa.

[IpoBepka mpaBuiIa CIOKEHUS HAMIPSHKEHUH TIPH MOCIIEA0BATEIbHOM COSIMHEHUH IBYX PE3UCTOPOB.



IIpoBepka nmpaBuia A CUIIbI TOKA IIPHU MapAJIICIIbBHOM COEUHEHUN PE3UCTOPOB.

Onpenenenue paboThI AIEKTPUUECKOI0 TOKA, HIIYLIETO Yepe3 Pe3UCTop.

OnpeneneHre MOIHOCTH 3IEKTPUUECKOT0 TOKA, BBIIEISEMON HA PE3UCTOPE.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA, UAYIIETO YEPE3 JIAMIIOUKY, OT HANPsDKEHUS HA HEH.

Omnpenenenne KIIJ{ narpesarens.

HccnenoBanre MarHUTHOIO B3aMMOJCHCTBYS IIOCTOSTHHBIX MarHUTOB.

W3yueHne MarHuTHOTO TIOJISI TOCTOSIHHBIX MarHUTOB MPU UX OObEIMHEHUH U PA3/ICICHUH.

HccnenoBanue IeHCTBUSA SJIEKTPUUIECKOTO TOKA HA MArHUTHYIO CTPEIIKY.

OnBITHI, 1EMOHCTPUPYIOLIUE 3aBUCUMOCTD CUJIbl B3aUMOJEHCTBHS KAaTyIIKU ¢ TOKOM U MarHUTa OT CUJIbI TOKa
Y HalpaBJICHUs TOKA B KATYyIIKE.

W3yueHne neiCcTBUsS MArHUTHOTO IIOJIsSI HA IIPOBOJAHUK C TOKOM.

KoncTpyupoBaHnue u usydeHue padoThl 3JIEKTPOABUraTEIs.

N3mepenue KIIJ[ anexTpoaBurarenbHOl yCTaHOBKH.

OnBITHI IO UCCIENOBAHUIO SIBICHUSA JIEKTPOMATHUTHON MHIYKLIUU: MCCIENOBAaHUE M3MCHCHMM 3HAYCHMS U
HaIpPaBJICHUS UHAYKLIHOHHOIO TOKa.

9 KJIACC

Paspnen 8. MexaHnueckue siBICHHUS.

Mexannueckoe aBmxeHne. MartepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTh MEXaHUUECKOIO JIBU-
*eHus. PaBHoMepHOe npsamosinHeiiHoe BrkeHue. HepaBHOMepHOe mpsiMonnHelHoe nBuxeHue. CpeaHss u
MI'HOBEHHAsl CKOPOCTh TeJla IIPU HEPABHOMEPHOM JABH)KEHHUU.

Yckopenue. PaBHOycKkOpeHHOE NpsiMOTHETHOE BkeHne. CBoOoHOE manenne. OnbiTel ["anues.
PaBHOMepHOE ABMXKEHHE 1O OKpY>KHOCTH. Ileprosa u dactora oOpamienus. JIuHeitHast U yrioBas CKOPOCTH.
L{eHTpOoCTpEMUTENBHOE YCKOPEHHUE.

Ilepsbiit 3akoH Hbrorona. Bropon 3akon Hetorona. Tperuit 3akon Herorona. IIpuHuun cynepno3unuu Cui.
Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHuUs: Cujla TPEHHSI CKOJIbKEHHUS, CHJIa TPEHUS MOKOS, IPyTHe BUJIbI
TPEHMUSL.

Cuna TSKeCTU U 3aKOH BCEMUPHOI'O TATOTEHUS. Y CKOpEeHHEe CBOOOIHOIO majeHus. J[BrkeHue miaHeT BOKPYT
Connua. IlepBas kocmuueckas ckopocTs. HeBecoMOCTb U EpErpy3KHu.

PaBHOBecue MarepuanbHOM TOukH. AOCOMIOTHO TBEpPOE Teno. PaBHOBecue TBEPAOTO Tea ¢ 3aKPEIIEHHOM
OCbI0 BpauieHust. MomeHT cuiibl. LleHTp TsxecTH.

Nmnynbe Tena. MI3mMeHeHne umiyinbca. MIMImynbe cuibl. 3aKOH COXpaHEHHUS UMITyJibca. PeakTMBHOE IBUMKE-
HUE.

Mexannyeckasi pabora u MourHocTh. PaboTa cun TspkecTd, ynpyroctH, TpeHus. CBs3b SHEpruu U paboThI.
IToreHnnanbpHas YHEPrUs Tela, MOJAHATOTO HaJ IOBEPXHOCTHIO 3eMiIU. [loTeHIIManpHas SHEPrus cxKaTou Mpy-
#uHbl. Kunetnueckas sHeprus. Teopema 0 KHHETHYECKOW YHEPTUH. 3aKOH COXPAHEHUSI MEXaHWYECKOM dHEp-
TUH.

Jlemoncmpayuu.

Habnronenne MexaHU4ecKoro ABUKEHHS Tella OTHOCUTENBHO Pa3HbIX Tel OTCUETA.

CpaBHEeHHE TyTEH U TPACKTOPHI IBIKEHHS OJTHOTO M TOTO JK€ TeJla OTHOCUTEIBHO PA3HBIX TEJl OTCUETA.
M3mepeHune CKOpoCTH U YyCKOPEHUSI IPSMOJIMHENHOTO IBUKEHUS.

HccnenoBanue Npu3HaKkoB PaBHOYCKOPEHHOTO JIBUYKEHUSI.

HaGnronenue 1BUKEHUS Tela 10 OKPYKHOCTH.

Habmtoienne MexaHMuecKUX sSBJICHUHN, IPOUCXOJAIINX B cucTteMe orcuéta «Tenexka» npu e€ paBHOMEPHOM
U YCKOPEHHOM JIBUKEHUH OTHOCUTENIbHO KaOMHETa (PU3UKH.

3aBUCUMOCTh YCKOPEHHS T€JIa OT Macchl Tella U IEUCTBYIONIEH Ha HETO CHJIBI.

Habnronenue paBeHCTBA CHIT IIPU B3aUMOJICHCTBUU TE.

W3meHeHue Beca Tena npyu yCKOPEHHOM JIBUKECHHH.

[lepenaua ummysabca Ipy B3aUMOJEHCTBUU TET.

[IpeoOpa3oBanus SHEPTUU NPU B3aUMOAECHCTBUU TEl.

CoxpaHeHue UMITyJIbca IPU HEYIPYrOM B3aUMOJIECHCTBHM.

CoxpaHeHue UMITyJIbca MPH a0COIIOTHO YIIPYTOM B3aUMOJECHCTBUH.

Habntonenue peakTUBHOTO IBUKECHHUS.

CoxpaHeHue MEXaHU4YECKOW SHEPTUH NPU CBOOOIHOM MaJIEHUU.

CoxpaHeHne MEXaHUYECKOW PHEPIUU IIPHU IBUKEHUU TeJla MO IEHCTBUEM TPy KUHBI.



Jlabopamopmwvie pabomul u onvimol.

KoHcTpynpoBanue TpakTa 1 pa3sroHa U JalbHEUIIEro PAaBHOMEPHOIO JBY)KECHHS IIAPUKA UITH TEIIEKKH.
OmnpeneneHue cpeaHel CKOPOCTU CKOJIBKEHUs OpyCKa MU IBUYKECHUS IIapHUKa M0 HAKJIOHHON TIOCKOCTH.
OnpenencHue yCKOpEHUs Tella IPA PABHOYCKOPEHHOM JIBHYKEHUH 110 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHU NPU PaBHOYCKOPEHHOM JIBM)KEHUU 0€3 HaualbHOM CKOPOCTH.
[TpoBepka runoTe3bl: €Cly NpU PABHOYCKOPEHHOM JIBUKEHHMU 0€3 HayaJIbHOW CKOPOCTH IYTH OTHOCSTCS Kak
P HEYETHBIX YUCEII, TO COOTBETCTBYIOIINE TPOMEKYTKH BPEMEHU OJJUHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUS CKOJIBKCHMSI OT CHJIBI HOPMAJIbHOTO JaBJICHHUS.

Onpenenenne k03P PULIMEHTA TPEHUS CKOIBKEHHSL.

Onpenenenne KECTKOCTU NPYKUHBI.

Omnpenenenne pabOThI CUIIBI TPEHUS IIPU PABHOMEPHOM JIBUKEHUU TeJla [0 TOPU30HTAIbHOM MOBEPXHOCTH.
Onpenenenue pabOThl CUIIBI YIIPYTOCTH NP MOABEME I'Py3a € UCIOIb30BAHUEM HENOABUKHOIO U MOABHKHO-
ro O6JIOKOB.

H3y4eHne 3aKk0Ha COXPaHEHUs] SHEPTUU.

Paznien 9. Mexanunueckue koiaeOaHHUs U BOJHBI.

Koneb6arenproe apuxenue. OCHOBHBIC XapaKTEPUCTHKU KOJI€OaHMIA: TTEpUOJI, YacTOTa, aMIuIhTya. Marema-
TUYECKUHN U MPYKUHHBIA MassTHUKU. [IpeBpaiiienne s3Hepruu npu KojaeOaTeTbHOM JABHKECHHH.

3aryxatomue kosebanus. BeinyxneHable konebanus. Pesonanc. Mexannueckue BosiHbI. CBOWCTBA MEXaHH-
yeckux BoJH. IIpogonbHble U monepeunsle BoaHbL. [[JIMHA BOJIHBI U CKOPOCTh €€ paclpocTpaHeHus. MexaHu-
YeCKHe BOJIHBI B TBEPAOM Telle, CeICMHUECKHUE BOJIHBI.

3ByK. I'poMKOCTb 3ByKa M BbIcOTa TOHA. OTpakeHue 3Byka. MTHPpa3Byk U yIbTpa3ByK.

Jlemoncmpayuu.

HabGnronenue koneGaHuii Tes MO/ IEHCTBUEM CHIIBI TSDKECTH U CHIIBI YIIPYTOCTH.

Habmonienue xonebanuii rpy3a Ha HUTH U Ha MPY>KUHE.

HabmntoneHnue BBIHYKAEHHBIX KoJeOaHHi 1 pe3oHaHca.

PacnipocTpanenre npoAoabHBIX U MONEPEYHBIX BOJIH (Ha MOJIENH).

HabnroneHue 3aBUCUMOCTH BBICOTHI 3ByKa OT YacTOTHI.

AKyCTHYECKHUIl pe30HaHC.

Jlabopamopnule pabomul u onvimal.

Omnpenenenye 4acToThl U eproa KojaeOaHuii MaTeMaTUYECKOro MasiTHUKA.

OnpezaeneHue 4acTOThl U MeproJia KoieOaHUH MPY>KUHHOTO MasiTHUKA.

HccnenoBanue 3aBUCMMOCTH NIEpHUOIA KOJeOaHU OABEIEHHOTO K HUTH Ipy3a OT JJIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH NTEpHOA KOJIEOAHUH MPY>KUHHOTO MAATHUKA OT MACChl Ipy3a.

[TpoBepka HE3aBUCUMOCTH MepHoJa KojieOaHHi rpy3a, IOJABEHIEHHOTO K HUTH, OT MacChl rpy3a.

OnbIThl, TEMOHCTPUPYIOIIKE 3aBUCUMOCTh Iepuoja KoleOaHUl MPY>KUHHOTO MasTHHKA OT Macchl rpys3a U
JKECTKOCTU NPy KUHBI.

N3mepenue yckopeHust CBOOOIHOTO MaICHUS.

Paznen 10. DnexTpoMarHUTHOE MOJI€ U AIEKTPOMArHUTHBIE BOJIHBI.

DNEKTPOMarHUTHOE 10JIe. DJIEKTPOMarHuTHbIE BOJHBL. CBOMCTBA 3JEKTPOMarHUTHBIX BOJH. [Ikana anexrpo-
MarHMTHBIX BOJIH. Mcriosp30BaHue 3J1eKTPOMAarHUTHBIX BOJIH JIJIsl COTOBOM CBS3H.

DnexTpoMarHuTHas npupoaa csera. CKopocTh cBeTa. BolIHOBBIE CBOMCTBA CBETA.

Jlemoncmpayuu.

CBolicTBa JIEKTPOMArHUTHBIX BOJIH.

BonHOBEBIE CBOMICTBA CBETA.

Jlabopamopmvie pabomul u onvimol.

N3ydeHne cBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH ¢ TOMOIIbI0 MOOMIIBHOTO Tesle(hoHa.

Pazpnen 11. CBeToBBIE SIBICHUS.

JlyueBas moznenb cBera. Mcrounuku cseta. [IpsMonunelinoe pacripocTpaHeHue cBeta. 3atMeHus: ConHua u
Jlynsl. OtpaxkeHune ceta. [Inmockoe 3epkano. 3aKOH OTPa)KEHMsI CBETA.

[Ipenomnienue cBeta. 3akoH mperomieHus cBeta. [lonHoe BHyTpeHHee oTpakeHHe cBeTa. Vcmonb3oBaHue
IIOJIHOTO BHYTPEHHETO OTPaXXEHUS B ONITUYECKUX CBETOBOJAX.

Jlunza. Xox myueit B nua3e. OnTudeckas cuctema QoToamnmapaTa, MUKpOCKOIa U Teleckona. ['1a3 kak onTu-
qyecKasi CUCTeMa. bin30pyKOCTh U JaIbHO30PKOCTD.

Pasnosxenue 6enoro csera B criekTp. OnbiTel HptoToHA. CriojkeHne CeKTpaabHBIX IBETOB. Jlucnepcus cBeTa.
Jlemoncmpayuu.

IIpssMonMHENHOE PpaCIIPOCTPAHEHNE CBETA.



OtpakeHue cBeTa.

[Torydyenue n3o00paxeHuii B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.

IIpenomienue ceera.

ONTUYECKUH CBETOBOJI.

Xon ydeit B cobuparoreit TuH3e.

XoJ1 a1y4deil B pacCenBaroIICH JIMH3E.

[Tonyyenue n300paxKeHU C MOMOIIBIO JIHH3.

[Tpunnun aeicTBus Goroanmapara, MUKPOCKOIIA U TEJIECKOIIA.

Mogens rnasa.

PasnoxxeHue 6e10ro cBeta B CIIEKT.

[Tonyyenue 6e10ro cBeTa Npu CIOKEHUH CBETA Pa3HBIX 1[BETOB.

Jlabopamopuvie pabomul u onvimol.

HccnenoBanue 3aBUCMMOCTH YIJIa OTPAXKEHMsI CBETOBOTO JIyda OT yTJja IaJICHusl.

W3ydeHue xapakTepuCTHK U300pakeHUs MIpeIMeTa B INIOCKOM 3epKalie.

HccnenoBanue 3aBUCHUMOCTH YIJIa NPEJIOMJIEHHMSI CBETOBOIO Jydya OT yIJIa MaJ€HUS Ha TIPaHULE «BO3-
JTyX—CTEKIIO».

[Tomydenue n300pakeHuli ¢ TOMOIIBIO COOMPAIOIIEH TUH3HI.

Omnpenenenne GOKyCHOrO pacCTOSHUS M ONTHYECKON CHIIBI COOMPAIOLIEH JIMH3HI.

OMnbITH IO PA3TI0KEHUIO OEJIOro CBETa B CHEKTP.

OMnBITHI IO BOCTIIPUATHUIO I[BETA MPEIMETOB MIPHU UX HAOIIOACHUN Yepe3 LIBETOBbIE (PUIBTPHI.

Pazpen 12. KBaHTOBBIE SIBICHMUS.

OmneiTel Pesepdopna u mimanerapuast mozenb aroma. Mozens atoma bopa. Mcnyckanue u norioiieHue cBera
atoMoM. KBaHThI. JInHEHYaThIE CIIEKTPBI.

PannoaktuBHOCTh. Anb(a, 6eTa- U ramma-u3inydenus. CTpoeHrue aToMHOTO siapa. HykimoHHas Moiens aToM-
Horo spa. M3oronsl. PannoaktusHele npespaenus. [lepuon nomypacnana aTOMHBIX S1ED.

SnepHble peakiuu. 3aKOHBI COXPAHEHHUS 3apsAI0BOIO U MAcCOBOIO YMCEN. DHEpPrusi CBSI3U aTOMHBIX fJED.
CBs3p Maccel U 3Hepruu. Peakunu cuntesa u nenenus aaep. Mcrounukn sneprun ConHua v 3BE31.

SAnepHas sHepreTuka. JlecTBUS paMOAKTUBHBIX N3JIy4€HUHN Ha )KUBBIE OPTaHU3MBI.

Jlemoncmpayuu.

CrieKTphl U3JIy4YEHUS U TOTJIOMICHHUS.

CrneKTphl pa3aIuyHbIX ra3oB.

CnexTp Bogopoa.

Habmtonenue TpexoB B kamepe Buibcona.

Pabota cuérunka MOHU3UPYIOMIMUX U3ITYUSHHH.

Perucrpanus uzinydeHus IpupoaHbIX MUHEPAJIOB U IIPOAYKTOB.

Jlabopamopuvie pabomul u onvimol.

HabnroneHue CrijIonHbIX ¥ IMHEWYAThIX CIIEKTPOB U3ITyUYCHHUS.

HccnenoBanue TPEeKOB: U3MEPEHHUE SHEPTUU YACTHUIIBI IO TOPMO3HOMY IyTH (110 hoTOrpadusm).

W3mepeHue painoakTUBHOTO (poHa.

[ToBTOPUTENEHO-0000111AF0MINN MOTYIb.

IToBTOpUTENBEHO-00001IAIONINI MOy b MpeIHa3HAuYEH JUIs CUCTeMaTH3alud U 000OIIeHUsT MPeIMETHOrO
COJIEp’KaHUs U OMbITa IEATEIbHOCTH, IPUOOPETEHHOTO IPU U3YUEHUH BCETO Kypca (PU3HKH, a TAKXKe IJIs MOJI-
TOTOBKM K OCHOBHOMY I'OCY/JapCTBEHHOMY 3K3aMEHY MO (pU3MKe /Ui 00ydaroluxcs, BIOPABIINX 3TOT yued-
HBII IpeIMET.

[Ipn n3yyeHnn JaHHOTO MOAYJIS PEAIN3YIOTCA U CUCTEMATU3UPYIOTCS BUJIbI JESATEIBHOCTH, HA OCHOBE KO-
TOpPBIX oOecreunBaeTcs JOCTHKEHHE MPEJAMETHBIX U METaNpeJAMETHBIX IUIAHUPYEMbIX Pe3yJbTaTOB 00yde-
HUs, (HOpMUpPYETCsS eCTECTBEHHOHAYYHAATPAaMOTHOCTb: OCBOCHHE HayYHBIX METOAOB UCCIEIOBaHMS SBICHUN
IPUPOJIbI U TEXHUKH, OBJAJICHUE YMEHUSIMH OOBICHATH (U3NYECKUE SBIICHUS, IPUMEHSS MOITYYEHHbIE 3Ha-
HUs, PellaTh 3a7a4i, B TOM YHCII€ KAUECTBEHHBIE U SKCIIEPUMEHTAJIbHBIE.

[IpuHUIMIIUATBEHO NEATEHOCTHBIN XapakTep MaHHOTO pa3fesia peaqn3yeTcs 3a CU€T TOro, YTO 00Yy4arolin-
€Csl BBIOJIHAIOT 33J]aHusl, B KOTOPBIX UM MpPeIaraercs:

Ha OCHOBE TOJYYECHHBIX 3HAHWH PaclO3HABAaTh W HAYYHO OOBSCHATH (PU3UUECKUE SBICHHUS B OKpY’KAIOIIECH
MIPUPOJIE U OBCEAHEBHOM KU3HU;

UCTIOJIb30BaTh HAYYHBIE METOMBI UCCIIETOBAaHHUS (PU3NUECKUX SIBICHUH, B TOM YHCIIE IS IPOBEPKH TUTIOTE3 U
MOJIyYEHUS] TEOPETUYECKHUX BBHIBOJIOB;



OOBSICHATH HAay4YHBIE OCHOBBI HanOoJiee Ba)KHBIX JOCTHKEHUH COBPEMEHHBIX TEXHOJOTHH, HApuUMep, Mpak-
TUYECKOr0 UCIIOJIb30BaHU PA3IMYHBIX HCTOYHUKOB SHEPIrUU HA OCHOBE 3aKOHA MPEBPAIIEHUS U COXPAHEHUS
BCEX U3BECTHBIX BUJIOB YHEPTUH.

IIVTAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30BAHUA

Nzydenune (pu3nku Ha ypOBHE OCHOBHOTO OOIIET0 00pa3oBaHMs HANPABJICHO Ha JOCTH)KEHHE JTMYHOCTHBIX,
METaINpeIMETHBIX U MPEIMETHBIX 00Pa30BaTEIIbHBIX PE3yJIbTaTOB.
B pesynbprate msydeHus (U3MKM HAa YPOBHE OCHOBHOIO o0miero oOpa3oBaHusi y oOydaromerocs OyayT
c(OpPMHUPOBAHBI CIIETYIONIUE JTUYHOCTHBIE PE3yJIbTaThl B YACTH:
1) maTpuOTHYECKOTr0 BOCHUTAHUS:
_TIPOSIBIICHUE UHTEPECA K MCTOPUM M COBPEMEHHOMY COCTOSHUIO POCCUMCKOM (PU3MIECKON HAyKH;
[IEHHOCTHOE OTHOIIIEHHUE K JOCTH)KEHUSM POCCUICKUX YUEHBIX-(U3UKOB,;
_2) rpaskIaHCKOro M TyX0BHO-HPABCTBEHHOI0 BOCIIUTAHMS
TOTOBHOCTH K aKTHBHOMY YYacTHIO B 00CYX/I€HUH 00LIIeCTBEHHO3HAYMMBIXU ATUYECKHX MPOOIeM, CBI3aHHBIX
_C IPAaKTUYECKUM IPUMEHEHUEM NOCTHKEHUN DU3UKH;
OCO3HAaHHE BaXXHOCTU MOPAJIbHO-3TUYECKUX NPUHIUIIOB B JEATEIBHOCTH YUEHOIO;
~3) 3¢TeTHYECKOIr0 BOCIIMTAHUA:
BOCTIPHSATHE ICTETUYECKUX KadueCcTB (pu3nyeckol HayKH: €€ TapMOHHYHOIO MOCTPOEHUS, CTPOTOCTH, TOUHO-
CTH, JJAKOHUYHOCTH;
_4) HEHHOCTH HAYYHOI'0 MO3HAHMS:
0CO3HaHME LIEHHOCTH (PU3MYECKON HAYKU KaK MOILITHOI'O HHCTPYMEHTA [IO3HAHUS MHPA, OCHOBBI Pa3BUTHSI TEX-
_HOJIOTHi, BKHEHIIIEH COCTaBIISIIOIICH KYJIBTYPbI,
pa3BUTHE HAYYHOH JII0003HATEIILHOCTH, HHTEpEca K HUCCIIEJ0BATENIbCKOM e TEIbHOCTH;
_5) popmupoBanus KyJbTYpPbI 310POBbSI H IMOUHOHAILHOIO 0JIATOMOTYYHS:
OCO3HaHME LIEHHOCTH 0e30macHoro o0pas3a KU3HU B COBPEMEHHOM TEXHOJOTHYECKOM MHUpPE, BaXKHOCTH IIpa-
BIJI OE30IIaCHOTO MOBEACHUS HAa TPAHCIIOPTE, HA JOPOrax, C SJIEKTPUYECKUM M TEIUIOBBIM 000PYAOBAaHHEM B
_JIOMAIIHUX yCIIOBHSAX;
c(OpMHPOBAHHOCTH HaBbIKa peIeKCHH, IPU3HAHUE CBOETO MpaBa Ha OMIMOKY M TaKOTO e MpaBa y APYroro
YeJI0BEKa;
_6) Tpy10BOTO BOCIMTAHUS:
AKTUBHOE y4acTHE B PEIICHUH IPAKTUYECKUX 33/a4 (B paMKax ceMbU, 00pa30BaTeIbHON OpraHU3aluu, ropo-
J1a, Kpasi) TEXHOJIOTUYECKON M COIMaIbHON HAIPaBICHHOCTH, TPEOYIOUIMX B TOM YMCIE U (PU3NYECKHUX 3HA-
_HUiA;
MHTEpEC K MPAKTUYECKOMY H3YyUEHUI0 podeccuil, CBA3aHHBIX ¢ (PU3HUKOM;
_7) 3K0JIOTHYECKOT0 BOCIUTAHUS:
OpHUEHTAIUs Ha MPUMEHEHHEe (PU3MUECKUX 3HAHUN JUIs PEeLIeHUs 3a/1a4 B 00J1aCTH OKpYXKarollel cpe/sl, mia-
_ HUPOBAHHUA MOCTYIKOB U OLEHKH MX BO3MOXHBIX MOCJIEACTBUH [T OKPYIKAIOIIEH CPE/IbL;
0CO3HaHME TTI00AILHOTO XapaKTepa 3KOJIOIMYECKHX MPoOIeM U MyTel UX pelIeHus;
_8) amanrauyuu K U3MEHSIIOUIMMCS YCJIOBHAM COIUATLHON U MPUPOIHOM Cpelbl:
NoTpeOHOCTh BO B3aMMOJEHCTBUU MPU BBIMOJIHEHUH HUCCIEIOBAaHUI M MPOEKTOB (pU3MUECKOW HaNpaBIEHHO-
_CTH, OTKPBITOCTb OMBITY M 3HAHUSAM JPYTHX;
MIOBBILIEHNE YPOBHS CBOE KOMIIETEHTHOCTHU Y€pE3 MPAKTUUECKYIO JESATEIBHOCTD;
" IOTPeGHOCTH B (JOPMUPOBAHUHI HOBBIX 3HAHHIL, B TOM 4HCiIe GOPMYINPOBATE HIEH, TIOHATHS, THIIOTE35I O (H-
3UYECKHX 00BEKTaxX U SBJICHUSX;
:OCOSHaHI/IC ne(UIMTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00J1aCcTH (DU3UKH;
IUTAHUPOBAHHUE CBOETO PA3BUTHUS B MPUOOPETCHUH HOBBIX (PM3NUECKUX 3HAHUMH;
" CTpeMIICHHE aHATM3MPOBATh M BBIABIATH B3AHMOCBSA3M HPHPOIBI, OOIIECTBA ¥ SKOHOMHUKH, B TOM UYHCIIE C HC-
MOJIb30BaHNEM (PU3UUECKUX 3HAHU;
" OLIGHKA CBOUX JIGHCTBHII C YUETOM BIMSHHS HA OKPYKAIOIIYIO CPEJTy, BO3BMOYKHBIX TII00ATBHBIX MOCIIEACTBHUIA.
METAIIPEAMETHBIE PE3YJIbTATbBI
B pesynbpTaTe ocBoeHuUs mporpaMmsel o (U3MKE Ha YPOBHE OCHOBHOTO 0011ero o0pa3oBanus y oOyuatolie-
rocsi OynyT chopMUpOBaHBIMETANIPEIMETHBIE PE3yJIbTaThl, BKIIOUYAIOIINE MO3HABATENIbHbIE YHUBEPCAIbHbIC
yueOHbIe 1eWCTBUS, KOMMYHUKATUBHbIE YHUBEPCAJIbHBIE YUeOHbIE IEHCTBUS, PETYJISITUBHbIE YHUBEPCAJIbHBIE
yueOHble IeiicTBuUS.



Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHBbIE YUeOHbIe 1eiicTBUS

Ba3oBrble Jornueckue aeiicTBHA:
- BBISIBIISITH M XapaKTePU30BaTh CYIECTBEHHBIC IPU3HAKU OOBHEKTOB (SIBIICHUH);
- YCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCU(pUKALMU, OCHOBAHUS 17151 00OOIIEHUS U CPABHEHMUS,
- BBISBJISTH 3aKOHOMEPHOCTH U MPOTHBOPEYHS B pacCMaTpUBAaeMbIX (haKTax, TaHHBIX U HAOIIOACHHSIX, OTHO-
cAMXCs K QU3NUECKUM SIBIICHUSIM;
- BBISBIISITh IPUYUHHO-CJIC/ICTBEHHBIC CBSI3U NPU M3YYCHHH (PU3UYECKUX SBICHUI M MPOIECCOB, JETIaTh BbI-
BOJIbI C HCIIOJIb30BAHHUEM JIEAYKTUBHBIX M MHAYKTHBHBIX YMO3AKIIOUEHHH, BBIABUTaTh TUIIOTE3bl O B3aUMO-
CBS3SIX (DU3MYECKUX BEIMYUH;
- CaMOCTOSITEILHO BBIOMpATh CIIOCOO permieHus yueOHor (Hu3ndeckoi 3amaun (CpaBHEHHE HECKOJIBKUX BapH-
AHTOB pEIICHHUs, BEIOOp HanboJee MOAXOAAIIETO C YIETOM CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPHUEB).
Ba3oBrble ucciaenoBarejaLCcKue AeiicTBHA:
- ACIIOJIB30BaTh BOMPOCHI KaK MCCIEA0BATEIHCKUN HHCTPYMEHT MTO3HAHMUS;
- MPOBOJUTH IO CaMOCTOSITEIbHO COCTABJIEHHOMY IUIAHY OIIBIT, HECJIOXKHBIM (PU3NUECKHI IKCIIEPUMEHT, HE-
00JbIIIOe HCCeI0BaHUE (PUBNIECKOTO SIBIICHUS;
- OIICHUBATh HA MPUMEHUMOCTD U JIOCTOBEPHOCTh MH()OPMAIIHIO, TTOJTYICHHYIO B XOJI€ HCCIICTOBAHUS WIIH IKC-
MEPUMEHTA;
- CaMOCTOSITENBHO (HOPMYJIUPOBATH OOOOIIEHUS W BBIBOJABI MO PE3yJIbTaTaM MPOBEAEHHOTO HAOIIOICHUS,
OTIBITa, UCCTIEIOBAHUS;
- MMPOTHO3UPOBATH BO3MOXKHOE JIANIbHEHIIIEe pa3BUTHE (PU3MUSCKHUX TPOIECCOB, a TAKXKE BBIIBUTATh IPEIIIO-
JIO’KeHUS 00 X Pa3BUTUU B HOBBIX YCIOBUSAX M KOHTEKCTaX.

Pa6ora ¢ undopmanmueii:
- IPUMEHSTH PA3TMYHBIE METObI, HHCTPYMEHTHI U 3alPOCHI TIPH MOUCKE U 0TOOpEe HHPOPMAIH WA JaHHBIX
¢ y4€TOM IIPeII0KEHHOU y4eOHON (hU3NIeCcKOl 3a1auu;
- aHAJIM3UPOBATh, CHCTEMAaTU3UPOBATh U UHTEPIIPETUPOBATh MH(DOPMAIIMIO PA3TUYHBIX BUIOB U (OPM Mpe-
CTaBJICHHS,
- CAaMOCTOSITENIFHO BBIOMPATh ONTUMATIBHYIO (DOpMY MpeCcTaBleHUs HHPOPMAIIUU U WILTIOCTPUPOBATH pellia-
eMbIC 33J]a4H HECIOKHBIMU CXEMaMH, THarpaMMaMu, HHOU TpadUKOl U MX KOMOHHAIIUSIMH.

KOMMyHI/IKaTI/IBHl)Ie YHUBEPCAJIbHBIC y‘leﬁﬂble JelCcTBUA:

- B X0JIe 00cyX/IeHus1 yueOHOro MaTepuasa, pe3yabTaToB JabopaTOpHBIX pabOT M MPOEKTOB 3a/1aBaTh BOIIPO-
CBI IO CYIIIECTBY 00CY>K1aeMOI TEMBI U BbICKA3bIBaTh UJIEH, HAllEJICHHbIEC HAa PEIlICHUE 3a/1a4i U MOAJIEpKAHUE
OJ1aro’kenaTesIbHOCTH OOIIECHUS;

- COIIOCTAaBJIATh CBOM CYXKACHHUS C CYKICHUSMHU JIPYI'MX YYaCTHHKOB JHMajora, oOHapy>KuBaTh pasindyue U
CXOJICTBO ITO3HITHI;

- BBIPA)XKaTh CBOIO TOUYKY 3PEHHs B YCTHBIX M MMCbMEHHBIX TEKCTaX;

nyOJIMYHO TIPEACTABIATh PE3YIbTAThl BHIMOJHEHHOTO (PU3NYECKOTO OMBbITa (IKCIEPUMEHTA, MCCIIeIOBAHHUSA,
IPOEKTA);

- IIOHMMATh U UCIIOJIb30BaTh NPEUMYIIECTBA KOMAHIHOW W WHAWBUIYATBHON paOOTHI IPH PEIICHHH KOHKPET-
HOM (u3MUecKoil mpodiiemMbl;

- IPUHUMATH [IEJTH COBMECTHOM JICATEIbHOCTH, OPTaHU30BBIBATh JEHCTBUS IO €€ TOCTHIKEHUIO: PACIIPEICIIATh
pOJH, 00CYX/1aTh MPOLIECCHl M PE3yJIbTaThl COBMECTHON pabOThI, 0000IIaTh MHEHUS HECKOJIBKUX JIFOJICH;

- BBITIOJTHATH CBOIO YacCTh pPa0OTHI, JOCTHUTasi KAYECTBEHHOTO Pe3yJIbTaTa 10 CBOEMY HAIPaBJICHUIO U KOOPIH-
HUPYsI CBOM JICHCTBUS C IPYTMMHU YJI€HaMU KOMaH/bI;

- OIICHMBATh KA4eCTBO CBOETO BKJIaJa B OOLIMIA MPOAYKT MO KPUTEPHSIM, CAMOCTOSATENLHO C(HOPMYITHUPOBAH-
HBbIM YYaCTHUKaMH B3aUMOJCHCTBUS.

PeryasiTuBHBIe yHMBepcaabHbIe y4eOHbIe AeiicTBUS

Camoopranusanus:

- BBISIBJIATH TPOOJIEMBI B )KHU3HEHHBIX M YU€OHBIX CUTYAIHX, TPEOYIOMUX ISl pelIeHus] PU3NUECKUX 3HaHUH;,
- OPUEHTHUPOBATHCS B PA3IUYHBIX MOAXOJAX MPUHATHUSA pEUIeHUH (MHAMBUIYyalbHOE, NPUHATHE PELICHUS B
rpynne, NpuHsATHE PEIICHUH TPYyNIo);



- CaMOCTOATCJIIBHO COCTABJIAITL aJITOPUTM PCUICHUA (1)I/IBI/II-IGCKOI71 3ala4uu UJIM IIJIaHa UCCIIEAOBaHUA C y‘-IéTOM
UMEIOLINXCA PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh IpeJjiaraéMble BapHaHThI pellie-
HUH;

- Ie7aTh BEIOOP ¥ OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, IMOIIMOHAJIbLHbIH HHTEJJIEKT:

- 1aBaTh aJICKBATHYIO OILIEHKY CUTYAIlMH U MpeJylarath MjaaH e€ N3MEHECHHUS;

- OOBSCHATH NMPUYUHBI JOCTIKEHUS (HEAOCTHMIKEHHUS) Pe3yJbTAaTOB NEATEIbHOCTH, J1aBaTh OICHKY MPHOO-
PETEHHOMY OIIBITY;

- BHOCUTh KOPPEKTHUBHI B JICATEILHOCTh (B TOM YHCJIE B XOJ BBIMOJIHEHUS (PU3NYECKOTO MCCICTOBAHUS WU
MPOEKTa) HA OCHOBE HOBBIX 0OCTOSTENLCTB, MN3MEHUBIIIUXCSI CUTYaIlUi, YCTAHOBIICEHHBIX OIIUOOK, BO3HUKIITNX
TPYAHOCTEH;

- OLIEHUBATh COOTBETCTBHE PE3YJIbTaTa LEJIH U YCIOBUIM;

- CTaBUTh CeOsl HA MECTO JPYroro 4ejoBeKa B XOJE CIopa WIM JUCKYCCHUM Ha Hay4YHYIO TeMy, TOHUMAaTh
MOTHUBBI, HAMEPEHHUSI U JIOTUKY JIPYroro;

- IpU3HABATh CBOE MPABO HA OMIMOKY MPHU PEeIICHUH (GU3MYECKUX 3a7a4 WK B YTBEP)KICHUSIX Ha HAYYHBIC TeE-
MBI M TaKO€ K€ MPaBO APYroro.

IMPEAMETHBIE PE3YJIbTATDI

K xoniry o0yuyenusiB 7 kiaaccenpeaMeTHbIe pe3yIbTaThl Ha 6a30BOM YPOBHE JIOJKHBI OTpaXKaTh C(HOPMHUPO-
BAaHHOCTh y 0OYYaIOUINXCS YMEHUM:

- MCTIOJIb30BATh MOHATHUS: (PU3MUECKHEe U XUMHUYECKHE SIBICHUS, HAOJIOIeHUE, SKCIIEPUMEHT, MOJIENb, THUIIO-
Te3a, eAUHUIIB (PU3NYECKUX BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHble COCTOSIHUS BelecTBa (TBEPIOE, KHUIIKOE,
razoo0pa3Hoe), MEXaHHYeCKOe IBMKEHUE (paBHOMEpPHOE, HEPAaBHOMEPHOE, MPSMOJIMHEHHOE), TPACKTOPHS,
paBHOJICHCTBYIOIIAs cuia, nedopMmarus (yrnpyras, acTHIecKas), HeBECOMOCTbh, COOOIIIAIONINECS] COCYIbI;

- paznuyarts siBieHus (quddys3us, TEIOBOE IBMKEHUE YaCTHUIl BEIIECTBA, PABHOMEPHOE JBUKEHHE, HEPaBHO-
MEpPHOE JIBUKEHUE, NHEPLINS, B3aUMOJAECHCTBUE TeJl, pABHOBECHE TBEPABIX TEJl C 3aKPEIJIEHHON OChIO Bpallle-
HUS, TIepesiadya AaBlIeHus TBEPIbIMU TeJIaMH, )KUJIKOCTSIMU U razaMu, aTMOCGEpHOE JaBieHHe, IIJIaBaHUE Tel,
IIPEBPALICHUS] MEXAaHUUYECKON SHEPruM) IO ONHCAHUIO MX XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIIBITOB, JIE-
MOHCTPHUPYIOLIUX JaHHOE (PU3UYECKOE SIBICHUE;

- pacro3HaBaTh MPOSIBICHHE U3YyUEHHBIX (PU3NUECKUX SBICHUN B OKPYXKAIOIEM MHUpPE, B TOM 4Hcie (u3nde-
CKHE SIBJIEHUS B MPUPOJE: MPUMEPHI ABUKEHUS C PA3IMYHBIMU CKOPOCTSIMHU B KUBOW M HEKHUBOW MPUPOJE,
JieicTBUE CUIIBI TPEHUS B MIPUPOJIE U TEXHUKE, BIMSHUE aTMOC(HEPHOTO JaBICHUS Ha KMBOM OpraHM3M, ILa-
BaHUE PBIO, pblYard B Teje YeJOoBeKa, IPU 3TOM NEPEeBOAUTH MPAKTUUYECKYIO 3a/lady B Y4eOHYIO, BBIACIATH
CYIIIECTBEHHBIC CBOMCTBA (MIpU3HAKU) GUBUUECKUX SBJICHUI;

- OINKCHIBaTh U3yYEHHbIE CBOMCTBA TeN U (PU3MUECKHE SIBICHUS, UCIIONb3Ys (pU3NYECKUEe BEIMYMHBI (Macca,
00BEM, TUIOTHOCTD BEIIECTBA, BPEMs, ITyTh, CKOPOCTh, CPENIHSS CKOPOCTh, CHJIa YIPYTOCTH, CUJIA TSHKECTH, BEC
Tena, CUjia TPeHUs, aBjeHue (TBEPIOro Tena, KHUIKOCTH, I'a3a), BhITAIKUBAIOLIAs CUila, MEXaHu4ecKas pado-
Ta, MOILITHOCTb, TUIEYO CHUJIBI, MOMEHT CHJIbI, KO3(PHUIUEHT MOJIE3HOrO AECHCTBHS MEXaHU3MOB, KHHETHYECKAs
U MOTEHLHUaIbHAsl SHEPIUsl), IPU OMUCAHUU NPABUIBHO TPAKTOBATh (PM3MUYECKUN CMBICI HCIOJIb3YEMBIX Be-
JMYUH, UX 0003HAYCHHS U €TUHHIIBI (PU3NUYECKUX BEIWYHMH, HAXOAUThH (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (U-
3UYECKYI0 BEIMYUHY C IPYTMMH BEJIMYMHAMU, CTPOUTH TpaduKU U3yUYEHHBIX 3aBUCUMOCTEN (U3NYECKUX Be-
JTUYMH;

- XapakTepu30BaTh CBOMCTBA TeJ, (PU3MUECKHE SIBICHUS U IPOLIECCHI, MCIONb3Ys MpaBUia CIOXKEHUS CHUJI
(Brosb oHOM mpsiMoit), 3akoH I'yka, 3akoH Ilackans, 3akoH Apxumena, MpaBUIO paBHOBecHs pblyara (6J0-
Ka), «30JI0TO€ MPABUJIO» MEXAHUKHU, 3aKOH COXPAHEHHSI MEXaHNUECKON AHEPIHH, IIPH 3TOM J1aBaTh CIOBECHYIO
(bopMyIMPOBKY 3aKOHA U 3aIIMCHIBATh €0 MATEMaTHYECKOE BBIPAKEHUE;

- OOBSICHATH (PU3NYECKUE SBJICHMUSI, IPOLIECCH] M CBOMCTBA TEJI, B TOM YUCIIE U B KOHTEKCTE CUTyallil MPaKTH-
KOOPHEHTUPOBAHHOTO XapaKTepa: BBIABIATH NMPUYUHHO-CICICTBEHHBIE CBSA3H, CTPOUTH OOBACHEHHE U3 1-2
JIOTUYECKHUX LIaroB ¢ Onopod Ha 1—2 M3ydeHHBIX CBOMCTBA (U3NYECKUX SIBICHUN, (PU3HMUECKUX 3aKOHA WM
3aKOHOMEPHOCTH;

- pewmaTh pacuéTHble 3a7auu B 1—2 AelcTBUS, HCMONb3Ysl 3aKOHBI U (OPMYJIbI, CBSI3bIBAIOIINE (PUBNUECKUE
BEJIMYMHBI: HA OCHOBE aHaJM3a YCJIOBUS 33a[aul 3alMChIBaTh KPATKOE YCIOBHE, MOJICTABIATH (PU3NUECKHE BE-



JUYUHBI B POPMYJIBI ¥ IPOBOAMUTH PACUETHI, HAXOIUTH CIIPABOYHBIE JIaHHBIE, HEOOXOIUMBIE ISl PELICHHS 3a-
Jla4, OLICHUBATh PEATUCTUYHOCTD MOITY4EHHON (PU3NYECKON BETUUNHBI;

- pacro3HaBaTh MPOOJIEMBbI, KOTOPbIE MOKHO PEIIUTh MPU MOMOIIH (U3UIECKUX METOJIOB, B OIIMCAHUH HCCIIe-
JIOBAaHUS BBIIEISATH POBEPSIEMOE MPEANON0KEHNE (THIIOTE3Y), pa3nuyaTh U MHTEPIPETUPOBAThH MOTYUYECHHBIH
pe3yJbTaT, HAXOJAUTh OLIMOKH B XOJI€ OIIBITA, Ie1aTh BBIBOJBI 110 €T0 Pe3ysIbTaTaM;

- POBOJIUTH OTIBITHI MO HAOJIOACHHUIO (PU3MUECKUX SBJICHUA WM (PU3NUECKUX CBOMCTB Tel: (hOpMyIUpOBaTh
NpoBEpsieMbIEe TPEANOIOKEHUS, COOUPAaTh YCTAaHOBKY M3 MPEAJIOKEHHOTO O0OPYAOBaHMS, 3alUCHIBATH XOJ
OMbITa U (OPMYJIUPOBATH BHIBOJIBI,

- BBIIIOJIHATD NPSIMBIE U3MEPEHUsS] PACCTOSHUS, BPEMEHH, MAcChl Tella, 00bEMa, CHIIbI U TEMIIEPaTypbl C HC-
MOJIb30BAHUEM aHAJIOTOBBIX U IU(POBBIX MPUOOPOB, 3aMUCHIBATh MOKA3aHUSA NPUOOPOB C YUETOM 3a/1aHHOU
a0COJIIOTHON MOTPEIIHOCTH U3MEPEHUI;

- IPOBOJUTH MCCIIEIOBAHUE 3aBUCUMOCTU OAHOHN (PU3MYECKON BEJIMUYUHBI OT JPYroi ¢ UCIOJIb30BAHUEM IIPS-
MBIX M3MEPEHUH (3aBHCHMOCTH IIyTH PAaBHOMEPHO ABIIKYLIETOCS Te€lla OT BPEMEHH JBM)KEHUS Tela, CHUJIbI
TPEHUS CKOJIBKEHUS OT Beca Tella, KauecTBa 00pabOTKH MOBEPXHOCTEN Tel U HE3aBUCUMOCTH CUJIBI TPEHUS OT
IUIOINAJM CONPUKOCHOBEHUS TEJ, CHJIbI YNPYTrOCTH OT YAJMHEHUS NPY>KUHBI, BBHITAIKUBAIOUICH CHIIBI OT
00BbEMa Orpy>KEHHON YacTH Tejla U OT MJIOTHOCTH JKUAKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH TeNa, OT IIIy-
OMHBI, HA KOTOPYIO OTPYKEHO TEJ0, YCIOBUH TJIaBaHUS TEJI, YCIOBUH paBHOBECHUS phluara M OJIOKOB),

- Y4acTBOBaTh B IUIAHHUPOBAHWU YYEOHOT'O HCCIEIOBaHHS, COOMpATh YCTAHOBKY W BBINOJHATH M3MEPECHHS,
cleysl MPeASIOKEHHOMY IIaHy, (PUKCUPOBATh pe3yabTaThl MOJYYSCHHON 3aBUCUMOCTH (PU3MUYECKUX BEINYUH
B BUJIC TIPETO’KEHHBIX TAOJHII U Tpa(HKOB, IeaTh BBIBOKI 110 PE3yJIbTaTaM HCCIIeIOBAHHUS;

- IPOBOJIUTH KOCBEHHBIE U3MEPEHUs (PU3MUECKUX BEIMUYUH (IUIOTHOCTH BEIIECTBA )KUJKOCTU M TBEPIOTO Tea,
CHJIa TPEHHSI CKOJIBKCHHUS, IaBJICHHE BO3/IyXa, BRITAIKUBAIOMIAS CHIIA, ICHCTBYIOMIAs HA TIOTPYKEHHOE B JKUJI-
KOCTb T€JI0, KOO(PPHUIMEHT MOJIE3HOT0 AEHCTBUS MPOCTBIX MEXaHU3MOB), CIIeTysl IPeI0KEHHOW HHCTPYKIIMU:
NPY BBITIOJTHEHUN M3MEPEHHH COOMpaTh SKCIIEPUMEHTABHYI0 YCTAaHOBKY M BBIYUCIISITH 3HAYCHHE MCKOMOU
BEJIMYUHBI;

- cOOMI0IaTh MpaBUjIa TEXHUKU 0€30M1acCHOCTH MpH paboTe ¢ 1ab0paTOpPHBIM 000PYyI0BaHUEM;

- YKa3bIBaTh MPUHIIMIIBI IEHCTBHSI MPUOOPOB U TEXHUUECKUX YCTPOMCTB: BECHI, TEPMOMETP, AUHAMOMETP, CO-
oOmIaroryecs cocyabl, 6apoMeTp, phluar, MOABIKHBIA M HEMTOIBMYKHBIN OJIOK, HAKJIOHHAS TNIOCKOCTB;

- XapaKTepHU30BaTh MPUHIMIIEI IEHCTBUA W3YUYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOMCTB C OMOPON Ha MX
onucaHus (B TOM YHUCIIE: TIOJIIAITHIKH, YCTPOWCTBO BOJOMPOBOIA, THAPABINICCKHIA ITPECC, MAaHOMETP, BBICO-
TOMEp, MOPIIHEBOM HACOC, apEOMETP), UCIIOJIB3YsI 3HAHUS O CBOMCTBAX (pU3MUECKUX SBICHUN U HEOOXOAUMBbIE
¢du3nveckre 3aKOHBI 1 3aKOHOMEPHOCTH;

- MIPUBOJUTH MPHUMEpPHI (HAXOAUTh MH(GOPMAIMIO O MPUMEPAX) MPAKTUYECKOI0 MUCIHOIb30BAHUS (PU3NUECKUX
3HaHUU B MIOBCETHEBHOM XU3HU JJIs oOecrneueHus: 0e30MacHOCTH Ipu o0pallleHuu ¢ NpudopaMu U TeXHUYE-
CKUMH yCTPONUCTBAMM, COXPAHEHUS 3/10pPOBbSI U COOIOACHUS HOPM 3KOJOIMYECKOrO TOBEACHUS B OKPYKako-
e cpene;

- OCYIIECTBJIATH OTOOpP MCTOYHMKOB MH(poOpMauuu B VIHTEpHETE B COOTBETCTBUU C 3a/laHHBIM IOMCKOBBIM
3aIpoCcOM, Ha OCHOBE MMEIOIINXCS 3HAHUW U MTyTEM CpaBHEHUS Pa3IMYHBIX UICTOYHUKOB BBIIEIATH HHPOPMA-
U0, KOTOpast ABISETCS MPOTUBOPEUYMBON MIIM MOXKET ObITh HEJIOCTOBEPHOI;

- MICTIOJIB30BAaTh MIPH BBIMOJHEHUN YYEOHBIX 33aHUN HAYYHO-TIOMYJISIPHYIO JUTEPATypy HU3NIECKOTO CONep-
JKaHMA, CIIPAaBOYHbIE MaTepUaibl, pecypchl ceTu MHTepHeT, BiaaaeTh NpuéMaMyu KOHCIEKTHPOBAHUS TEKCTa,
npeoOpa3oBaHus HH(GOPMALIMU U3 OJIHOM 3HAKOBOM CUCTEMBI B JPYTYIO;

- C03/1aBaTh COOCTBEHHBIE KPaTKHE MMCbMEHHBIE U YCTHBIE COOOIIEHUSI HA OCHOBE 2—3 MCTOYHUKOB HHpOpPMa-
UK (PU3MYECKOTO CONIEPIKAHMS, B TOM YHCIIE IMyOIMYHO AeNaTh KPaTKUE COOOIIEHUS O Pe3ysIbTaTaxX MPOeKTOB
WIN y4eOHBIX HCCIIE0BaHHUM, MPU 3TOM I'PaMOTHO HCIIOJIb30BaTh W3YYEHHBIH MOHATUHHBINA ammapar Kypca
(GU3UKH, COMPOBOXKIATH BRICTYIUICHUE MTPE3CHTAINCH;

- TIpU BBIMOJIHEHUM Y4YEOHBIX MPOEKTOB M HCCIEAO0BAaHUN pacnpenessTh 005S3aHHOCTH B IPYyIMIE B COOTBET-
CTBHH C ITOCTABJICHHBIMH 33Ja4aMH, CJICJNUTH 32 BHIMIOJHEHUEM IUTaHa JIEHCTBUH, aJleKBaTHO OI[CHUBAThH COO-
CTBEHHBIH BKJIaJ B J€SITEIBHOCTb IPYIIbI, BHICTPAUBaTh KOMMYHHUKAaTUBHOE B3aUMOCHCTBUE, YUUTHIBAsI MHE-
HUE OKPYKAIOIIHX.

K koniy o0y4yenusiB 8 kijiaccenpeMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE JOJDKHBI OTPaXKaTh C(HOPMHUPO-
BaHHOCTb Y 00yYaIOUINXCs YMEHUMN:

- UCIIOJIb30BATh NOHATUA: MAaCCa U PAa3MEPbl MOJICKYJI, TCINIOBOC ABUKCHHUC aTOMOB U MOJICKYJI, arp€raTHBIC
COCTOAHUA BCUICCTBA, KPUCTAINIMYCCKUEC U aMOp(i)HBIe TCIa, HaCBIHIGHHBIﬁ n HeHaCBIHIeHHBIﬁ rnap, BJIa>XHOCTb



BO3J/lyXa, TEMIIEpaTypa, BHYTPEHHSS JHEPIHUs, TEIJIOBOW BUIaTelb, 3JIEMEHTAPHBIN DJIEKTPUYECKUN 3apsih,
AIIEKTPUYECKOE T0JIe, MPOBOIHUKH U AUDIEKTPUKH, TOCTOSHHBIN 3JEKTPUYECKUN TOK, MarHUTHOE TI0JIE;

- pa3jinvyaTh SABJICHUS (TGHHOBOG PaCHIMpCHUC U CXKATHUEC, TCILIONCPpCaada, TCIJIOBOC PABHOBCCUC, CMAYHBAHUC,
KalWUIApHBIE SBJICHUS, MCIIApEHUEe, KOHJEHCAllMs, TUIaBJIeHNe, KpUcTamu3anus (OTBEepAeBaHUE), KUIICHUE,
Teronepeaya (TemIonpOBOHOCT, KOHBEKIIMS, U3TyUEHHUE), SJEKTPU3allis Tell, B3auMOICHCTBUE 3aps/I0B,
JNENCTBUS 2JEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKAHUE, B3aMMOJCIICTBHE MAarHUTOB, JIEHCTBHE MArHUTHOIO
oJis1 Ha IMPOBOJHUK C TOKOM, SJICKTPOMAIrHUTHAA HH,Z[yKHHH) MO0 OMHUCAHUIO UX XAPAKTCPHBIX CBOIICTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOMIMX JAHHOE (PU3NUYECKOE SBIICHUE;

- pacro3HaBaTh MPOSIBICHHE U3YUCHHBIX (PU3NUECKUX SBICHUN B OKPYXAIOIEM MHUpPE, B TOM 4Hcie (pusnde-
CKHE SIBJICHHSI B MPHUPOJE: MOBEPXHOCTHOE HATSHXKEHHE U KANWJUIAPHBIE SIBJICHUS B NMPUPOJE, KPUCTALIBI B
npupoe, mnydenue CoHIla, 3aMep3aHue BOAOEMOB, MOPCKHE OpH3bl, 00pa30oBaHHUE POCHI, TYMaHa, WHEs,
CHEra, JJIEKTPUYECKHE SIBICHUS B aTMOc(epe, JIEKTPUUIECTBO KUBBIX OPraHW3MOB, MarHUTHOE I0JIe 3eMIIH,
IIpCfI(i) MMOJIFOCOB, POJIb MArHMTHOI'O IOJIA IJIA KU3HU Ha 36MHC, NOJIAPHOC CHUAHHUC, IIPHU 3TOM IMCPCBOJUTH
MPaKTUYECKYIO 3a7a4y B y4eOHYIO0, BBIJCISThH CYIIIECTBEHHBIE CBOMCTBA (ITPU3HAKH) (PU3UUECKHX SBIICHUA;

- OIIUCBIBATb U3YYCHHBIC CBOMICTBA TEII U (bH3PI‘-ICCKH€ SABJICHUS, UCIIOJIB3Y (I)I/ISI/I‘-IGCKI/IC BCIIMYNHBI (TCMHepa-
Typa, BHYTPEHHSS SHEPrus, KOJIMYECTBO TEIUIOTHI, YJeJbHAs TEIJIOEMKOCTh BEIECTBA, yJelbHAsl TEIJIOTa
IUIaBJICHUS, YJeJIbHAs TEIIoTa nmapooOpa3oBaHus, yAeabHas TEIUIOTa CrOpaHus TOIUIMBA, KO3()(UIIMEHT mo-
JIC3HOI'O HeﬁCTBHﬂ TEIJIOBOH MalllHbI, OTHOCUTCJIbHAA BJIAXXHOCTb BO3/1yXa, 3J'I€KTpI/I'—IeCKI/H71 3apsana, cujia To-
Ka, DJIEKTPUIECKOe HANpsHKEHUE, CONMPOTUBICHUE TPOBOJIHUKA, yASTHFHOE COMPOTHUBIICHUE BEIIECTBA, paboTa
U MOHIIHOCTB J3JICKTPHYECKOI'O TOKa), IIpU OIMMCAHHUU MPABUIIBHO TPAKTOBATH q)HBI/I‘-IeCKI/II\/'I CMBICJI UCITOJIB3YC-
MBIX BEIMYMH, 0003HAUCHUS M €AMHULIBI (PU3MUECKUX BETUYHMH, HAXOIUTh (POPMYJIBI, CBSI3BIBAIOIINE TAHHYIO
(bu3NYECKYI0 BEJIMUUHY C JPYTUMHU BEIHMUYMHAMU, CTPOUTH IPaQUKU M3YYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX
BEJIMYNH;

- XapaKTEpHU30BaThb CBOMCTBA TECII, (i)I/ISI/I'-IeCKI/Ie SABJICHUSA WU IPOUECCHI, UCITOJIB3YyS OCHOBHBLIC ITOJIOKCHHA MO-
JEKyJIAPHO-KMHETUYECKOW TEOPUU CTPOCHHUS BEIIECTBA, MPUHIIUI CYNEPIIO3ULIMU TOJeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHs 3apsaa, 3akoH OMa s ydacTka 1end, 3akoH /[xoyns—JIeHna, 3aKoH coxpaHe-
HUSl DPHEPTHH, TIPH STOM JaBaTh CIOBECHYIO (JOPMYITUPOBKY 3aKOHA U 3aMHUCHIBATH €0 MAaTEMATHUECKOE BBI-
pakeHue;

- OOBSICHATH (pU3MUECKHE TIPOIECCHl U CBOMCTBA TEJl, B TOM YHCJIE U B KOHTEKCTE CUTYyallHid IPAKTHKOOPHEH-
TUPOBAHHOI'O XapaKTepa: BbIABIATE NPUIUHHOCICACTBECHHBIC CBA3H, CTPOUTH 00BsIcCHEHNE U3 1—2 JTOTHMYECKUX
[IaroB ¢ OMOpor Ha 1-2 M3y4YeHHBIX CBOMCTBA (PU3NYECKUX SBICHUH, (PU3HMUECKUX 3aKOHOB WIJIH 3aKOHOMED-
HOCTEH;

- pemaTh pacu€THbIe 3aAauu B 2—3 AEWCTBUS, MCIONB3Ys 3aKOHBI U (DOPMYJIBI, CBSI3BIBAIOIINE (PUINUCCKUE
BCJIMYHHBI: HA OCHOBC aHaIn3a yCJIOBHUA 3aa4U 3alIMCbIBATh KPATKOC YCIIOBHE, BBIABIIATL HEAOCTATOK JAHHBIX
JUTSL peLIeHHs 3a]]a4M, BBIOMPATh 3aKOHBI U OPMYIIbI, HEOOXOAUMBIE sl €€ PEICHUs, IPOBOJUTH PACUETHI U
- CpaBHUBATD ITOJYUYCHHOC 3HAYCHHUC q)HSH‘IGCKOﬁ BCJIMYHNHBI C U3BECTHBIMU JaHHBIMU,

pacmo3HaBaTh MPOOIEMbl, KOTOPbIE MOXKHO PEIIUThH IPH MOMOIIH (PU3NIECKUX METOJIOB, UCIIONIb3YsI ONTUCAHHE
HCCIICOO0BAaHNMA, BBIACIIATE IMPOBEPACMOC NPCAINIOIOKCHUC, OUCHHUBATL INPABUIIBHOCTH IIOpAAKa ITPOBCACHUA
WCCJIETOBAHMsI, IENIaTh BBIBOIBI,

- IPOBOJAMTDH OIBITHI MO HAOMIOACHUIO (PU3MUECKUX SIBICHUN WM (PU3NYECKUX CBOMCTB Telsl (KamWLISpHbIE
SIBIICHUS, 3aBUCUMOCTH JIaBJICHUSI BO3[lyXa OT ero o0bhEMa, TeMIepaTrypbl, CKOPOCTH MpOoIlecca OCThIBAHUS U
HarpeBaHus MMPU U3TYYEHUHU OT LBETA MU3TyYarolIeH (MOrIONAoIIel) MOBEPXHOCTH, CKOPOCTh UCIIAPEHUS BO-
JIbI OT TEMIIEPATYPhI KUAKOCTU U TUIOIMIATU € MOBEPXHOCTH, SICKTPHU3AIIMS TEJI U B3aUMOACHCTBHUE DIIEKTPH-
YCCKHUX 3apsaaoB, BSaHMOHeﬁCTBHC MOCTOAHHBIX MArHvTOB, BHU3yaJIM3allvsd MArHUTHBIX MHOJIEW TOCTOSHHEIX
MarHuTOB, JACUCTBUS MAarHUTHOTO TOJIS HA MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHUTa, CBONCTBA dJIEK-
TPOJBUTATENS MIOCTOSIHHOTO TOKA): (OPMYJIMPOBATh IPOBEPSiEMbIE€ TIPEANIONO0KEHUS, COOMPATh YCTAHOBKY U3
MPEJI0KEHHOTO 000PYA0BaHUS, OIMCHIBAThH X0/ OMBITA M OPMYITUPOBATH BHIBO/IBI,

- BBIIIOJHATD IIPAMBIC U3BMCPCHUA TCMIICPATYPHI, OTHOCHUTEILHOHN BIIAYKHOCTH BO311yXa, CHUJIbI TOKA, HAIIPAKE-
HUSl C UCIIOJB30BAaHUEM aHAJIOTOBBIX MPHUOOPOB U JATYUKOB (PM3NYECKUX BEIUYHH, CPABHUBATH PE3yJbTaTh
HU3MEPEHHM ¢ YIETOM 3aJaHHON a0COIFOTHOM MOTPEITHOCTH;

- IPOBONTDH UCCIIEJOBAaHUE 3aBUCUMOCTH OJIHOM (pU3MUecKOi BEIWYMHBI OT IPYTOil C UCMOIb30BAHUEM Mps-
MBIX I/ISMepeHI/H\/JI (SaBI/ICI/IMOCTI) COIIPOTUBJICHHUA MPOBOJHUKA OT €0 AJIMHBI, IJIOIIAaAU IMONCPEIYHOro CCUYCHUA
U yJIeTbHOTO COMPOTHBIICHHUS BEIIECTBA MPOBOJHUKA, CHIIBI TOKA, UAYIIEro Yepe3 MPOBOJHUK, OT HaIpshKe-
HUS Ha TIPOBOJIHUKE, UCCIICOBAHNE TIOCIICIOBATEIIFHOTO W TIApaUIeIFHOTO COSTUHEHHUI MTPOBOAHHUKOB): TUTA-
HUPOBATh UCCIIEOBaHKUE, COOMpaTh YCTAHOBKY M BBHITIOMHATH M3MEPEHHUS, CIEIys MPENIOKCHHOMY IIIaHy,



(UKCUpPOBaTh PE3yNbTaThl MOJTYYEHHOW 3aBUCHMOCTH B BHJE TaOJUI] U TPaHKOB, J€NaTh BBIBOJABI MO pe-
3yJbTaTaM UCCIIEJOBAHMUS;

- IPOBOANTH KOCBEHHbIE U3MEpEHHs (PU3NUECKUX BEINYMH (yJeNIbHAS TEIIOEMKOCTh BEILIECTBA, COMPOTUBIIE-
HUE TPOBOJIHMKA, paboTa U MOIIHOCTh 3JIEKTPUUYECKOr0 TOKA): IJIAHUPOBATh U3MEPEHHUs, - COOMpATh dKCIIe-
PUMEHTAJIbHYIO YCTaHOBKY, CIIEAYS MPEAT0KEHHON HHCTPYKIMH, U BHIYUCIIATH 3HAUEHUE BETUUNHBL;

- coOroaTh MpaBUIa TEXHUKH 0€30MMaCHOCTH TIPH paboTe C 1abopaTOPHBIM 000PYI0BAHHUEM;
XapaKTepu30BaTh NPUHIUIBI JEHCTBUS M3yUYEHHBIX MPUOOPOB M TEXHUYECKHX YCTPOMCTB C OMOPOM Ha UX
onucaHus (B TOM YHCIIE: CHCTEMa OTOIUIEHUS! JOMOB, TUTPOMETp, MapoBasi TypOUHA, aMIIepMETp, BOJIBTMETP,
CUETUYMK HIIEKTPUUECKOM HHEPIUH, 3JIEKTPOOCBETUTENIbHBIE MPUOOPHI, HArpeBaTeIbHBIC 3JIEKTPOIPHOOPHI
(mpuMmepsbl), 3MEKTPUYECKUE TPEIOXPAHUTEIH, 3JIEKTPOMArHUuT, 3JIEKTPOJIBUraTellb MOCTOSHHOTO TOKa), HC-
MOJIb3YsI 3HAHUS O CBOMCTBAX (PM3NUYECKUX SIBICHUM U HEOOXOIUMBbIE (PU3UUECKUE 3aKOHOMEPHOCTH;

- pacro3HaBaTh NPOCThIE TEXHUYECKUE YCTPOIICTBA U U3MEPUTEIbHbIE IPUOOPHI IO CXEMaM U CXEMaTUYHbIM
pUCYHKaM (PKUAKOCTHBI TEPMOMETp, TEPMOC, IICUXPOMETP, TUTPOMETP, JBUraTeIb BHYTPEHHETO CrOpaHMUS,
AIIEKTPOCKOII, PEOCTAT), COCTABIATh CXEMBbI AJEKTPUUYECKUX LENel C MOC/e0BaTeIbHbIM U MapaslieIbHbIM
COEJIMHEHUEM 3JIEMEHTOB, pasInyasi yCIOBHbIE 0003HAYCHHUS IIEMEHTOB JIEKTPUUECKUX LIETICH;

- IPUBOJUTH MPUMEPHI (HAXOIUTh UHPOPMALIUIO O TPUMEPAX) MPAKTUYECKOTO MCIOJIb30BaHUs (PU3NUECKHUX
3HAHUI B TIOBCEAHEBHOM *KM3HM JJIsi oOecrieueHus: 0€30MacHOCTH MPpH 00pallieHny ¢ MpUOopaMH U TeXHUYe-
CKUMHU YCTPOWCTBAMHU, COXPAHEHUS 3710POBbsI U COOJIIO/IEHUSI HOPM 3KOJIOTMYECKOT0 MOBEJIEHUSI B OKPYIKako-
el cpene;

- OCYLIECTBJISTH MOUCK MH(pOpManuu (PU3NUECKOro cojep:kanus B MHTepHeTe, HA OCHOBE UMEIOIINXCS 3HA-
HUHM U MyTEM CpaBHEHHUs JONOJHUTENbHBIX UCTOUHUKOB BBIACIATH UH(OPMAIIMIO, KOTOPAs SBISETCS MPOTH-
BOPEUYUBOM UM MOXKET ObITh HEJJOCTOBEPHOM;

- MCTIOJIb30BaTh MIPU BBHIOJHEHUN YYE€OHBIX 3aJaHUN HAyYHO-TOMYJSPHYIO JUTEPATypy (HU3NUECKOTO COlep-
KaHWs, CIIPaBOYHBIC MaTepUaIIbl, peCypchl ceTH VMHTepHeT, BiajeTh NMpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3oBaHus HH(GOPMAIMK U3 OJTHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

- co3/1aBaTh COOCTBEHHBIE MMCHbMEHHbBIE U KPaTKUE YCTHBIE cOOOIIeH s, 00001as nHpopMalnio U3 HECKOJIb-
KHUX MCTOYHHKOB (PU3MUECKOTO COAEP’KaHMs, B TOM YHUCIIE MyOJINYHO MPEACTABIATh Pe3yJIbTaThl MPOEKTHON
WJIM MCCJIEI0OBATEIBCKON AEATENbHOCTH, TP ATOM IPaMOTHO MCIIOJIb30BaTh U3YUYEHHbIM MOHATUWHBIA amma-
par Kypca (HU3UKH, CONPOBOXKIATh BHICTYIUICHHE MTPE3CHTAIHECH;

- IpY BBITIOJTHEHUH YYEOHBIX MPOEKTOB U MCCIEA0BAHUN (PU3NUECKUX MPOLIECCOB PACTIPEAEIATH 00A3aHHOCTH
B IpYIIE B COOTBETCTBHHU C TIOCTABJICHHBIMH 33a/1a4aMH, CJICAUTH 32 BHIIIOJHEHUEM IUIaHa JICHCTBUN U KOPPEK-
TUPOBATh €ro, aJIeKBATHO OIEHUBATHh COOCTBEHHBIN BKJIA B JEATEILHOCTH TPYIIIBI, BRICTPAUBATh KOMMYHH-
KaTUBHOE B3aUMO/ICHCTBUE, TPOSBIISAS TOTOBHOCTh pa3peniaTb KOH(PIUKTHL.

K kxoniy o0yueHusB 9 kJjaccenpeIMeTHbIE pe3yJIbTaThl Ha 0a30BOM YPOBHE JIOJKHBI OTpa)kaTh chopmupo-
BAaHHOCTh Y 00YyYaroIuXxcs yMEHUil:

- UCIIOJIH30BATh MOHTHS: CHCTEMa OTCUYETa, MaTEpHAIbHAS TOYKA, TPAEKTOPHS, OTHOCUTEIHPHOCTh MEXaHUYe-
CKOTO ABWXEHHUs, nedopmarus (yrpyras, miacTU4eckas), TpeHHe, EHTPOCTPEMUTENBHOE YCKOPEHHE, HeBe-
COMOCTb U TMepPEerpy3KH, LEHTP TIKECTH, aOCOIIOTHO TBEPOE TEINO, LIEHTP TSXKECTH TBEPAOrO Teja, paBHOBE-
cue, MeXaHW4YecKue KojaeOaHusl U BOJHBIL, 3BYK, MH(GPA3BYK U YIbTPA3BYK, DJIEKTPOMArHUTHBIE BOJIHBI, IIKaJIa
AJIEKTPOMATrHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U TaTbHO30PKOCTh, CIIEKTPHI HCITYCKaHUS U TTOTJIOMICHUS, aJlb-
¢a, Oeta- U raMMa-U3Ty4eHUs, U30TOIIBI, SJCPHAsT YHEPTeTHKA;

- pa3nuuath siBICHUS (PaBHOMEPHOE W HEPAaBHOMEPHOE MPSIMOJIMHEWHOE NBIKEHHE, PABHOYCKOPEHHOE TIpSi-
MOJIMHEHHOE JBUKEHHE, CBOOOHOE MAJCHHE TEJ, PABHOMEPHOE BUKEHHE 110 OKPYKHOCTH, B3aUMOJICHCTBHE
TeJ, peaKTUBHOE JBM)XCHHUE, KOJIeOAaTeIbHOE JIBIDKCHHE (3aTyXalolllie W BBIHYXKIICHHBIE KOJeOaHus ), pe3o-
HAHC, BOJIHOBOE JBUKEHUE, OTPAXKEHUE 3BYKA, IPSIMOJIMHEMHOE PacHpOCTpaHEHUE, OTPAKEHUE U TpesiomIie-
HUE CBETa, MOJIHOE BHYTPEHHEE OTPa)KEHUE CBETA, pa3jiokKeHHe Oeloro cBeTa B CHEKTP U CIOXKEHHUE CIEeK-
TpaJbHBIX LIBETOB, IUCIIEPCHUsl CBETA, €CTECTBEHHAs pPaJl0aKTUBHOCTb, BOSHUKHOBEHHE JIMHENYATOrO CIIEKTpa
W3IIyYCHHS) TI0 OMUCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB, IEMOHCTPUPYIOMIUX JaHHOE (Pu-
3U4YECKOE SIBIICHUE;

- pacmo3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3MUECKHUX SBICHUNM B OKPY’KAIOIIEeM MHUpe (B TOM YHcCie husnde-
CKHE SIBJICHUSI B IPUPOJE: NMPUIUBbI U OTIUBBI, JBUKEHUE TUIaHeT COTHEYHOUW CUCTEMBI, PEAKTUBHOE JIBHXKE-
HUE KXUBBIX OPTaHU3MOB, BOCIIPHUITHE 3BYKOB JKMBOTHBIMH, 3€MJICTPSICEHUE, CEHCMUYECKHE BOJIHBI, ITyHAMH,
9XO0, IIBETA T€J, ONTHUYECKHE SABICHUS B MIPUPOJIE, OMOIOTHUECKOe AeHCTBUE BUTUMOTO, YIbTPadUOIECTOBOIO U



PEHTI'€HOBCKOT'O M3JTyYeHHA, €CTECTBEHHBIN PaJHOaKTUBHBIN (POH, KOCMUYECKHE JTyYH, PaJAUOAKTHBHOE H3IIY-
YEHHE NPUPOAHBIX MUHEPAJIOB, JEHCTBHE PAJUOAKTUBHBIX M3JIyY€HUH Ha OpPraHU3M 4YeJOBEKa), MPU 3TOM
NEePEeBOIUTH MPAKTUYECKYIO 3a/1auy B YUeOHYIO, BBIIENIATh CYILIECTBEHHbIE CBOMCTBA (MIPU3HAKH) (PU3HUECKUX
SIBIICHHIA;

- ONUCHIBATh U3YYEHHBIC CBOMCTBA TeN U (PU3MUECKUE SBJICHHUS, UCHOIB3Ys (PU3NUECKUE BETUUMHBI (CpeIHSA
U MTHOBEHHAs CKOPOCTb Te€Jla IPU HEPAaBHOMEPHOM JIBUKEHUHU, YCKOPEHHE, NepeMelleHHe, MyTh, yIiaoBas
CKOpOCTh, CUJIa TPEHUS, CHUJIa YIIPYTOCTH, CUJIA TSHKECTH, YCKOPEHHE CBOOOIHOTO MAJICHHs, BEC TeNa, UMITYJIbC
TeJa, UMITYJIbC CHJIbI, MEXaHHUYEeCKasi paboTa U MOLIHOCTb, MIOTEHLMAJIbHAS YHEPIUs Tesa, HOJHATOrO Haj Io-
BEPXHOCTBIO 3€MJIH, OTEHIMAJIbHAS YHEPTUS CXKATOM MPYKHUHBI, KHHETUYECKast SHEPIUs, MOJIHAS MEXaHUYe-
CKasl SHEeprus, Nepuoj M 4acToTa KoJeOaHul, AJIMHA BOJIHbI, TPOMKOCTb 3BYKa M BbICOTAa TOHA, CKOPOCTH CBE-
Ta, OKa3aTesIb NPEJIOMIICHUS CPEJibl), IPU OMUCAHUU MPABUIBHO TPAKTOBATh (PU3MUYECKHUI CMBICI HCIIOB3Y-
€MbIX BEJIMYUH, 0003HAUCHUSI U €AMHUILBI GU3NYECKUX BEJIUYNH, HAXOAUTh (DOPMYJIbI, CBS3bIBAIOLINE JaHHYIO
(GU3MUECKyI0 BEIWYMHY C JIPYTMMHU BEIUYHMHAMH, CTPOUTH Ipa(UKH U3YUEHHBIX 3aBUCUMOCTEH (DPU3MYECKHUX
BEJIMYMH;

- XapaKTepHU30BaTh CBOWCTBA Tell, (GU3NUYECKUE SBJICHUS U MPOLECCHI, UCIIONB3YS 3aKOH COXPAaHEHUS SHEPTHH,
3aKOH BCEMHMPHOI'O TATOTEHHUs, NPUHIUII CYNEPHO3ULUN CUJI, IPUHIMUI OTHOCUTEIBHOCTH [ anunes, 3aKOHbI
HploTOHA, 3aKOH COXpaHEHHS MMITYJIbCA, 3aKOHBI OTPAXKEHUS U MPEIOMIICHUS CBETa, 3aKOHBI COXPAHEHUS 3a-
PSIOBOTO M MacCOBOTO YMCEIT IPH SICPHBIX PEAKIIUAX, TP ITOM JIaBaTh CJIOBECHYIO (DOPMYITUPOBKY 3aKOHA H
3aIllUCBIBATh €T0 MAaTEMAaTUUECKOE BhIPAKECHNUE;

- OOBSICHATH (PU3MYECKHE TPOIIECCHl M CBOMCTBA TEJl, B TOM YHCJIE€ M B KOHTEKCTE CHTYallli MPAKTHKOOPUCH-
TUPOBAHHOTO XapakTepa: BBIABIATh MPUYMHHO-CIIEJCTBEHHBIE CBSI3U, CTPOUTH OOBACHEHHE M3 2—3 Joruye-
CKHUX IIIaroB C OMOPOil Ha 2—3 M3y4YeHHBIX CBOMCTBA (PU3MUECKUX SBICHUM, PU3NUECKUX 3aKOHOB MM 3aKOHO-
MEPHOCTE;

- pemath pacuéTHbIE 3a/1a4M (ONUPAIOIIUECs HA CUCTEMY U3 2—3 ypaBHEHHIT), UCIIONIB3YS 3aKOHBI U (POPMYJIBL,
CBsI3bIBarOIME (PU3MUECKUE BETMUMHBI: HA OCHOBE aHaJIKM3a YCIIOBHSI 3a/1aul 3allUChIBATh KPATKOE yCIOBHUE,

- BBISIBIISITH HEJIOCTAIONINE WJIH H30BITOYHBIC TaHHBIE, BEIOMPATh 3aKOHBI U (hOPMYJIbI, HEOOXOIUMBIE JUIS pe-
IIEHUSs, TPOBOAUTH PACUETHI U OLIEHUBATH PEATUCTUYHOCTD MOJTYYEHHOTO 3HaUCHUs (PU3NUECKOI BETMUNHBL;

- pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOYKHO PEIIUTH MPH MTOMOIIH (PU3UIECKAX METOIOB, UCTIONB3Ys OMUCa-
HHUE HCCIIEeIOBAHMUS, BBIIENATh MIPOBEPSIEMOE MPEAINONIOKEHHE, OLIEHUBATh MPABUIBHOCTh MOPSIKA MPOBEIE-
HUS HCCIIEJIOBAHUS, IENIaTh BHIBOJIBI, MHTEPIPETHPOBATH PE3yJIbTAaThl HAOIIOICHHUI U OTIBITOB;

- IPOBOJAUTH OTIBITHI IO HAOMIOJCHUIO (PU3HUECKUX SBJICHUH UM (PU3UUECKUX CBOMCTB Tel (M3y4eHHUE BTOPO-
ro 3akoHa HpIOTOHa, 3aKOHA COXpaHEHHUS YHEPTUH, 3aBUCHMOCTD ITEpHo/ia KOJICOaHNH TIPYKUHHOTO MasiTHUKA
OT Macchl rpy3a M KECTKOCTU NPYKUHBI M HE3aBUCUMOCTh OT aMIUIUTYJIbl MAJIbIX KOJIeOaHUM, IpSIMOIUHEH-
HOE paclpoCTpaHEHHE CBETa, pa3oKeHHe OeIoro cBeTa B CIIEKTP, H3yUEHHE CBOMCTB M300paXKeHUS B ILIOC-
KOM 3€pKaJie U CBOMCTB M300pakeHus MpeaMeTa B coOuparoiieil JuH3e, HaOJlloJeHUe CIUIOMIHBIX U JMHeHYa-
TBIX CIIEKTPOB HM3JIyYEHUS): CAMOCTOSITEIHLHO COOMPATh YCTAaHOBKY M3 M30BITOYHOTO HAOOpa 00OpYAOBaHMUS,
OIKCBIBATH XOJ1 OTIBITA U €T0 PE3yJbTaThl, POPMYIUPOBATH BHIBOJIBI;

- TIPOBOJMTH TPU HEOOXOJUMOCTH CEPHIO TPSMBIX W3MEPEHUH, ONpeNelsis CpeHee 3HaYCHUE M3MEepseMOi
BeIMYMHBI ((POKycHOE paccTosiHME COOMpArOIIel JIMH3bI), 000CHOBBIBATh BHIOOP criocoba n3MepeHus (u3me-
PUTENBHOTO Npudopa);

- IPOBOJIUTH MCCJIEIOBAHNE 3aBUCUMOCTEN (PU3NYECKUX BEJIMYMH C MCIIOJIb30BAaHUEM IMIPSIMBIX U3MEpeHuil (3a-
BHUCUMOCTH IIyTH OT BPEMEHH NPU PaBHOYCKOPEHHOM JABIDKEHHH 0€3 HaualbHOW CKOPOCTH, TIeproa Koyeba-
HUI MaTeMaTH4eCKOro MasTHUKA OT JUIMHbI HUTH, 3aBUCUMOCTH yIJla OTPa)XXCHHs CBETa OT yrja MaJeHus U
yIila IpelIoMIICHHS OT yIJia MaJeHHs): IUIAHUPOBATh MCCIIEOBAHUE, CAMOCTOSTEIBHO COOMpPATh YCTAHOBKY,
(bUKCUPOBaTh PE3yNbTaThl MOJTYYEHHONW 3aBUCUMOCTH (PU3NYECKUX BEJIMYUH B BUAE TaONMIl M IrpaduKoB, 1e-
JaTh BBIBOBI TI0 Pe3yJIbTaTaM MCCIIEAOBAHMS,

- IPOBOJIUTH KOCBEHHbIE U3MEPEHHsI (PU3UUECKUX BETUUMH (CPEIHss CKOPOCTh M YCKOPEHHE Tea MPH PaBHO-
YCKOPEHHOM JIBIDKEHHH, YCKOPEHHE CBOOOJHOTO TAIeHHS, XECTKOCTh MPYKUHBI, KOd(PPHUIUEHT TpeHHS
CKOJIBXKECHHUS, MeXaHu4eckass paboTa MU MOIIHOCTb, YacTOTa U MEPHOJ KoJeOaHUM MaTeMaTHYecKoro W Mpy-
KUHHOTO MasTHUKOB, ONTHYECKasl CHJa COOMpPArOIEH JIMH3bI, PallOaKTUBHBINA (DOH): TUTAHUPOBATH H3MEpe-
HUs1, COOMPATh 3KCIIEPUMEHTAIBHYIO YCTAaHOBKY M BBIIOJHATH M3MEPEHUs, Celysl MpeI0)KeHHOW UHCTPYK-
[IUH, BBIYUCIIATh 3HAYCHHE BEJMYMHBI M aHAJTU3UPOBATh MOJYYCHHBIE PE3YNbTaThl ¢ YYETOM 3aJaHHOM IO-
IPEIIHOCTH U3MEPEHMIA;

- coOMIOIaTh MpaBHJIa TEXHUKH O€30MacHOCTH MpH padoTe ¢ 1ab0paTOPHBEIM 000pyT0BaHHEM;



- pa3nMyaTh OCHOBHBIE MPU3HAKU M3YYEHHBIX (PU3NUYECKUX MOJENei: MaTepraibHas TOUKa, a0COIIOTHO TBEP-
JI0€ Tell0, TOYEUHbIH UCTOYHUK CBETA, JIy4, TOHKAs JIMH3a, IJJaHETapHas MOJENb aToMa, HyKJIOHHAs MOJENb
aTOMHOTO 5/1pa;

- XapaKTepHU30BaTh MPUHLMIIEI JIEHCTBUSA M3YYEHHBIX MPUOOPOB M TEXHUUYECKHX YCTPOMCTB C ONOPOM Ha MX
onucaHus (B TOM YHUCIIE: CIIUAOMETP, JATYUKH MOJO0KEHHUS, PACCTOSHUS U YCKOPEHUsI, paKkeTa, 3XO0J0T, OUKH,
HEepUCKOI, (poToanmapaT, ONTHYECKUE CBETOBOJIbI, CIIEKTPOCKOI, JO3MMETp, Kamepa BuibcoHa), ucnonb3ys
3HAHUS O CBOMCTBAaX (PM3UUECKUX SBJICHUN U HEOOXOAUMBbIEC (PU3NYECKHE 3aKOHOMEPHOCTH;

- MCII0JIb30BaTh CXEMbl U CXEMATUYHbIE PUCYHKH M3YYEHHBIX TEXHUUECKUX YCTPOMCTB, N3MEPUTENIbHBIX MTPU-
OOpOB M TEXHOJIOTUYECKUX MPOLIECCOB MPU PEIICHUH yU4eOHO-PAKTHUECKUX 3aJ]1au, ONTHUECKUE CXEMBI IS
HOCTPOCHMS N300pakeHUH B INIOCKOM 3€pKajle M cOOMpPAIOLIEH JTHH3E;

- MIPUBOJUTDH MPHUMEPHI (HAXOAUTh MH(GOPMAIMIO O MPUMEPAX) MPAKTHYECKOTO UCHOIB30BAHUS (PU3UUECKHX
3HAHWI B MOBCEIHEBHOW KU3HH JJIs1 oOecrieueHrs 0€30MacHOCTH MpU OOpalieHuu ¢ MpuOoOpaMu U TeXHUYE-
CKUMH yCTPONUCTBAMM, COXPAHEHUS 3/10POBbS U COOMIOACHUS HOPM 3KOJOTMYECKOTO TOBEACHUS B OKPYKal0-
e cpene;

- OCYUIECTBJIATH MOMCK MH(POPMAIIUN GU3NIECKOro coaepkanus B IHTepHeTe, caMOCTOsATeNbHO (hopMynupyst
IIOUCKOBBIN 3aIIPOC, HAXOAUTH IIyTH OIPEEIICHHs JOCTOBEPHOCTH MOIy4€HHONH HH(POPMALIUU HA OCHOBE UMeE-
IOIIMXCS 3HAHUHM U JIOTIOJTHUTEIbHBIX UCTOYHUKOB,;

- MICTIOJIB30BaTh MIPH BBHIOJHEHUN YYEOHBIX 33JaHUN HAYYHO-TIOMYJISIPHYIO JUTEPATypy QU3NIECKOTO CONep-
JKaHMA, CIIPaBOYHBIE MaTepUaibl, pecypchl ceTu MHTepHeT, BiageTh NpuéMaMyu KOHCIEKTHPOBAHUS TEKCTa,
npeoOpa3oBaHus HH(GOPMALIMU U3 OJTHOM 3HAKOBOM CUCTEMBI B JPYTYIO;

- C03/1aBaTh COOCTBEHHBIE TMCbMEHHBIE M YCTHbIE COOOIIEHHS HA OCHOBE MH(POPMAIIUU U3 HECKOJIBKUX UCTOU-
HUKOB (PU3NYECKOTO COJCPKAHMUS, ITyOITMIHO MPENICTABIISATh PE3YIbTATHI MPOSKTHOW HITM MUCCIIET0BATEIHCKON
JeSITeIbHOCTH, TP 3TOM TPAaMOTHO MCIIONB30BaTh M3yUEHHBIN MOHATUHHBIN anmapaT M3y4aeMoro pasjena
(U3UKHU ¥ COTIPOBOKIATH BBICTYIUICHHE MTPE3CHTAINEH C YIETOM OCOOCHHOCTEH ayIUTOPHH CBEPCTHUKOB.

TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIIACC

Ne  HammeHnoBaHue pa3zneiioB U TeM KonnuectBo yacos DnexTponnsie (1udpoBbIie) 00-

n/m MIPOrPaMMBbI Bcero Kontponbabie [Ipaktuueckue  pa3’oBaTCIBHBIC PECYPCHI

paboThI paboThI

Pa3nea 1. ®Pusuka u eé posib B NO3HAHUM OKPY’KAKOIIEro MUpPa

1.1 ®dusuka - Hayka 0 NpUpoAe 2 bubnmnoreka [JOK
https://m.edsoo.ru/7f416194

1.2 ®uznyueckre BETUIUHBI 2 1 bubmuorexa [JOK
https://m.edsoo.ru/7f416194

1.3 EcTtecTBeHHOHAYyYHBIA METOJ 1O~ 2 1 bubnmoreka [JOK

3HAHUS https://m.edsoo.ru/7f416194

Uroro no pazaeny 6

Pazjen 2. [lepBoHayanbHble CBeJeHUs 0 CTPOEHMHU BelllecTBA

2.1 CrpoeHue BeliecTa 1 bubnmnoreka [JOK
https://m.edsoo.ru/7f416194

2.2 JIBWKeHUEU B3auMOJCICTBUE Ya- 2 1 bubnmoreka [JOK

CTHI] BELIECTBA https://m.edsoo.ru/7f416194

2.3 ArperarHbl€ COCTOSIHHSI BEIIECTBA 2 bu6nuoreka [{IOK
https://m.edsoo.ru/7f416194

Hrtoro o pazgeny 5

Pa3nen 3. /IBu:xeHue u B3auMo/ieiicTBHE TeJl

3.1 Mexanuueckoe IBHXKEHUE 3 bubmmoreka [JOK
https://m.edsoo.ru/7f416194

3.2 Unepnus, Macca, INIOTHOCTh 4 1 bubnuorexa [JOK
https://m.edsoo.ru/7f416194

3.3 Cuna. Buns! cun 14 1 2 but6mmoreka [JOK

https://m.edsoo.ru/7f416194
Wroro no pazaeny 21
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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

Ne  HammenoBaHue pa3zneiioB U TeM KommyecTBo 4yacos DnexTponnsie (1udpoBbIie) 00-

n/n MPOrpPaMMBbI Bcero Kontponbabie [Ipaktudueckue  pa3soBaTEIIBHEBIE PECYPCHI
paboThI paboThI
Pasnen 4. /laBiieHue TBEPABIX TeJl, dKUIAKOCTEH U ra30B
4.1 HMasnenue. Ilepenaua naBienus 3 bubmuoreka [IOK
TBEPIBIMUTEIAMH, KUJIKOCTIMH U https://m.edsoo.ru/7f416194
razamu
4.2 JlaBiaeHHE KUIKOCTH 5 but6mmoreka [IOK
https://m.edsoo.ru/7f416194
4.3 AtmocdepHoe naBieHHe 6 bubnmnoreka [JOK
https://m.edsoo.ru/7f416194
4.4 ]lelicTBHE KUJIKOCTHU U Ta3a Ha MO- 7 1 3 bubnmoreka [JOK
Ipy)EHHOE B HUX TEJIO https://m.edsoo.ru/7f416194
Uroro no pazaeny 21
Pa3nea 5. PaGora 1 MOIIHOCTB. JHeprus
5.1 PaGorta 1 MOIIHOCTh 3 1 bubnunoreka [IOK
https://m.edsoo.ru/7f416194
5.2 IIpocTbie MEXaHU3MBbI 5 1 bubnmoreka [JOK
https://m.edsoo.ru/7f416194
5.3 Mexanu4deckasi SHEPTUs 4 1 1 bubnuotexa [JOK
https://m.edsoo.ru/7f416194
Uroro no pazaeny 12
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO HACOB IIO 68 3 12
[TPO'PAMME
8 KUIACC
Ne HanmeHoBaHHE pa3aenoB U TEM KonnuecTtBo yacos DnexTpoHHBIE (ITUPPOBLIE) 00-
n/n IIPOrpaMMBbI Bcero Konrponsnsle [Ipaktnyeckue Pa30BaTENBHBIE PECYPCHI
paboTbI paboThI
Pa3gen 1. TenioBblie IBJICHUSA
1.1 Ctpoenue u CBOWCTBA BEIIECTBA 7 bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce
1.2 TemnoBble MPOIECCHI 21 1 5 bu6mmoreka [JOK
https://m.edsoo.ru/7f4181ce
Hroro no pasneny 28
Paznen 2. DiekTpruyeckue 1 MAarHUTHBIE SIBJIEHUS
2.1 Dnexrpuyeckue 3apsiabl. 3aps- 7 1 bubmuorexa [JOK
KCHHBIE Tellau UX B3aMOJICii- https://m.edsoo.ru/7f4181ce
CTBUE
2.2 TlocTosiHHBIN 3neKTprueckuii Tok 20 1 7 bubnnorexa [JOK
https://m.edsoo.ru/7f4181ce
2.3 MarHuTHbIC SIBJICHUS 6 1 1.5 bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce
2.4 DnexkTpoMarHuTHas UHIYKIHS 4 bu6mmoreka [JOK
https://m.edsoo.ru/7f4181ce
Wroro no pazneny 37
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB 68 3 14.5
[10 ITPOI'PAMME
9 KUIACC
Ne  HammeHnoBaHue pa3ziesioB ¥ TEM IPO- KonngecTBo yacos DnexTponHbIe (1I(POBHIC)
n/m rpaMMbI Bcero Konrponsasie I[IpakTnueckre 00pa3oBaTENbHBIE PECYPCHI

paboThI paboThI
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Ne  HammeHoBaHMe pa3zienioB U TEM IPO- KonngecTBo yacos DnexTponHbie (1(POBHIC)

n/m rpaMMBbI Bcero Konrponsasie [IpakTndeckre 00pa3oBaTENbHBIE PECYPCHI
paboThI paboThI
Pa3znen 1. Mexanuveckne siBJIeHUSA
1.1 MexaHuueckoe ABIMKEHHUE U crtocoOsr 10 1 bu6mmoreka [JOK
€ro ONMUCaHUs https://m.edsoo.ru/7t41a4a6
1.2 B3aumoneiicTBre TeI 20 1 3 bu6morexa [JOK
https://m.edsoo.ru/7t41a4a6
1.3 3akoHBI COXpaHEHUS 10 3 bubnuorexa [JOK
https://m.edsoo.ru/7t41a4a6
Uroro no pazaeny 40
Pa3nen 2. Mexanuveckue KoJjie0aHUs U BOJHBI
2.1 MexaHn4ecKHe KojacOaHus 7 3 bub6mmorexa [JOK
https://m.edsoo.ru/7t41a4a6
2.2 MexaHuueckue BOJIHBI. 3BYK 8 1 3 bubnuoreka [JOK
https://m.edsoo.ru/7t41a4a6
Uroro no pazaeny 15
Pa3nen 3. DjieKTpOMArHUTHOE T0JI€ U DJIEKTPOMATHUTHBIE BOJIHBI
3.1 DnexTpoMarHuTHOE MOJIE U AJIEKTPO- 6 2 bu6nmoreka [JOK
MarHUTHBIE BOJIHBI https://m.edsoo.ru/7t41a4a6
Wroro no pazneny 6
Pa3nen 4. CBeToBbBI€ SIBJICHUSA
4.1 3akoHBI pacIIpOCTpaHEHHUs CBETA 6 2 bubnuoreka [JOK
https://m.edsoo.ru/7t41a4a6
4.2 JIuH3Bl HONTHYECKUE TPHOOPHI 6 3 bubnuorexa [IOK
https://m.edsoo.ru/7t41a4a6
4.3 Pa3noxeHue 0€I0ro CBETa B CIIEKTP 3 2 bubnuotexa [JOK
https://m.edsoo.ru/7t41a4a6
Uroro no pazaeny 15
Paznen S. KBantoBble siBJIeHUs
5.1 Mcnyckanue u NorjoleHrue CBeTa 4 1 bubnmoreka [JOK
aTOMOM https://m.edsoo.ru/7t41a4a6
5.2 CTpoeHue aTOMHOTO sipa 6 1 bubnuoreka [IOK
https://m.edsoo.ru/7t41a4a6
5.3 SnepHbie peakuuu 7 1 1 bubnuorexa [JOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazageny 17
Pa3znen 6. IloBTopuTE 1bHO0-00001IAKOINI MOYJIb
6.1 TToBTOpeHue u 0600IIEHUE CONepIKa- 9 2 bubmmorexa [JOK
HUS Kypca $pu3uku 3a 7-9 Knacc https://m.edsoo.ru/7t41a4a6
Uroro no pazaeny 9
OBILEE KOJIMYECTBO YACOB I10 102 3 27
[TPOTPAMME

Jluer koppexkunu padoyveil mporpaMmal
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Kiacc

HaszBanue pasnena, Tembl

Hara npo-
BEJCHUS I10
TUIaHy

[IpnunHa KOPPEKTUPOBKHU

Hara npo-
BEJICHUS 110
bakTty




