MUHUCTEPCTBO INIPOCBEIEHUSI POCCUMCKOM ®EJIEPAI
Munucreperso o6pazoBanus u Hayku Pecny6anku Tataperan
MKY "Otaen o6pazoBanusi' Ucno/IHUTEILHOTO KOMHTETA
AKCy0aeBCKOro MyHHIHNAILHOrO paiiona Pecny6iuku Tataperan

MBOY "Axkcy6aeBckass COII Ne2"

PACCMOTPEHO COT'JIACOBAHO
Ha [lenaroruyeckoii cosere PngBonHTenb [IIMO:
MBOY «Akcy6aesekas COLLINGy [/ JPeer JIpBOBE
[TpoToxonNel HISOTOKOH Nel Tyxraposa =
oT «28_» aBrycra 2023 . «28 » aprycra 2023 . as Ko123-ocn
» aBrycra 20:
PABOYAS ITPOTPAMMA

(ID 2095413)

yueOHoro npeamera «®@usuka. bazoBblii ypoBeHb»

s ooygaromuxcs 10-11 kimaccos

nrt Akcybaeso 2023



IHHOACHUTEJIBHAA 3AIINCKA

[Tporpamma o (husuke 6a30BOro ypoBHS Ha YPOBHE CPEIHETO 0OIIero oopazoBaHus pa3paboTaHa
Ha OCHOBE IOJIO’KEHUH U TpeOOBAaHMI K pe3yJbTaTaM OCBOEHUS OCHOBHOM 00pa30BaTeIbHON IIPOIPaMMB,
npencrasieHHbix B PI'OC COO, a Taxke ¢ yu€rom QenepanbHoil pabodeld mporpaMMbl BOCIUTAHUS U
KOHIICTIIMU TpenojaBaHus y4yeOHoro mpenmera «®Pusuka» B 00pa30BaTENbHBIX OpraHU3aUAX
Poccuiickoit @enepanuu, peaan3yonmX OCHOBHBIE 00pa30BaTeIbHBIC TPOTPAMMBI.

Copepxanue TporpaMMel 10 (puU3HMKe HampaBleHO Ha (GOPMHUPOBAHHE ECTECTBEHHO-HAYYHOMU
KapTUHBI Mupa oOyyatomuxcs 10—-11 kinaccos npu o0ydyeHnn ux ¢usrke Ha 0a30BOM ypOBHE Ha OCHOBE
CHUCTEMHO-ACSITEIIbBHOCTHOTO noaxoaa. [Iporpamma no ¢usuke coorBerctByeT TpedoBanusm ®I'OC COO
K IUIAHUPYEMBIM JINYHOCTHBIM, NPEAMETHBIM U METAlpeIMETHBIM pe3yjbTaTaM OOydeHus, a TakKke
YUUTBHIBAET HEOOXOJMMOCTh peai3allii MEXMNPEAMETHBIX CBSA3€H (PU3UMKU C €CTEeCTBEHHO-HAYYHBIMU
y4ueOHBIMU ITpeMeTaMu. B Hell onpenensitoTcs OCHOBHBIE LM U3Y4eHUs (U3UKU HAa YPOBHE CPEIHETO
oOmiero oOpa3oBaHMsI, IUIAHUpPYEMbIe pe3yJdbTaThl OCBOEHUS Kypca (PU3UKU: JINYHOCTHBIE,
MeTarnpeaMeTHBIC, TpeMETHRIC (Ha 6a30BOM ypOBHE).

[IporpamMma no gu3uke BKJIIOYAET:

e [IJJaHUpPyEMble pe3yJbTaThl OCBOEHHSA Kypca (U3MKM Ha 0a30BOM ypOBHE, B TOM YHCIE

IpeIMETHBIE PE3yIbTaThl MO roJiaM O0yYEeHHUS;

e cojepxaHue yueOHOro npeamera «Pusnkay no rogam oOydeHusl.

®du3rka Kak Hayka 0 HarOoJiee 001X 3aKOHaX MIPUPO/Ibl, BBICTYIIas B KaUeCTBE y4eOHOTO MpeMeTa
B IIIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIAQJ B CHUCTEMY 3HaHUN 00 okpyxkaroriem mupe. [lIkonpHBIN Kypc
(bU3HUKHN — CUCTEMOOOPa3yIOIINIA AJIsl €CTECTBEHHO-HAYYHBIX YU€OHBIX MPEAMETOB, MOCKOJIbKY (DU3HUUECKHe
3aKOHBI JISKAT B OCHOBE MPOIIECCOB U SBJICHUMN, N3y4yaeMbIX XUMHEH, Onosioruei, (pusndeckoit reorpadueit
u actpoHomuell. Vcnonb30BaHre ¥ akTUBHOE NMPUMEHEHHE GU3NYECKUX 3HAHUHN OIpeNessieT XapakTep u
pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTHI B cepe IHEPreTUKH, TPAHCIIOPTA, OCBOECHUSI KOCMOCA, TOJTYyYESHHS
HOBBIX MaTepuasoB C 3aJaHHBIMU CBOWCTBAMHU U Jpyrux. M3yuenue ¢u3nku BHOCUT OCHOBHOM BKJIAJ B
(dhopMUpOBaHHE €CTECTBEHHO-HAYYHOW KapTHHBI MHpa OOydJarommxcs, B (OPMHPOBAHHME YMEHUH
MIPUMEHSTh HayYHBI METOJ MO3HAHUS MPU BHIMOJIHEHUN UMU Y4EOHBIX UCCIIEI0BaHUN.

B ocHOBY kypca ¢pu3uku sl ypOBHSI CpEeTHETO 00IIero 00pa3oBaHUs MOJI0KEH Pl UACH, KOTOphIE
MO>KHO paccMaTpUBaTh KaK MPUHILHUIIBI €0 MOCTPOCHUS.

Hoes yerocmuocmu. B cOOTBETCTBHU C HEH KypC SIBJSIETCS JIOTMUYECKU 3aBEPIIEHHBIM, OH COJICPIKUT
MaTepual U3 BceX pasiesioB (PM3HUKH, BKIFOYAET KaK BOMPOCHI KIIACCUYECKOU, TaK U COBPEMEHHON (DU3UKH.

Hoesn cenepanuzayuu. B cOOTBETCTBUM C Hell MaTepuan Kypca (u3uku OOBEAMHEH BOKPYT
¢buznueckux Teopuil. Bemymum B Kypce sBisercs (OPMUPOBAHUE MPEACTABICHUI O CTPYKTYPHBIX
YPOBHSX MaTE€pPUH, BELIECTBE U TOJIE.

Hoes eymanumapuzayuu. EE peanuzanus mnpeanojaraeT MCHONb30BaHHE T'yMaHUTapHOTO
MoTeHIHana GU3NIECKON HAyKH, OCMBICTICHHE CBSI3M pa3BUTHsI (PU3UKHU C pa3BUTHEM OOIIECTBA, a TAKXKE C
MHPOBO33PEHYECKUMU, HPDABCTBEHHBIMH U YKOJIOTHYECKHUMHU MpoOIeMaMu.

Hoes npuxnaonou nanpasnennocmu. Kype Gusnku npezmnonaraet 3HakOMCTBO C IIHPOKUM KPYroM
TEXHUUYECKUX U TEXHOJIOTUYECKUX IIPUIIOKEHNN U3YUEHHBIX TEOPUH U 3aKOHOB.

Hoes sxonozuszayuu peannsyercsi MoCpeCTBOM BBEICHHS SJIEMEHTOB COAEP)KaHUs, MOCBSAIIEHHBIX
HKOJIOTHYECKUM TpoOIeMaM COBPEMEHHOCTH, KOTOPbIE CBSA3aHbl C pa3BUTHEM TEXHUKU M TEXHOJOTHH, a
TaKke 00CyKAeHUs MpoOIeM paloHAIBLHOTO MPUPO/IOTIONB30BAHUS U HKOJIOTMUECKONH O€30I1aCHOCTH.

CrepxHEBBIMH 3JIEMEHTAaMH Kypca (pU3MKH Ha YpOBHE CpelHero oOIiero oOpa3oBaHUs SBISIOTCS
¢uznueckue Teopun (popMupoBaHUe NPEICTABICHUHI O CTPYKTYpE MOCTPOCHUS (PU3HMUECKON TEOPHH, POIIH
(GyHIAMEHTAJIbHBIX 3aKOHOB M TPHUHIMIIOB B COBPEMEHHBIX MPEACTABICHHUSIX O TMPHUPOJE, I'paHMULAX
MPUMEHUMOCTH TEOPH, JJIS1 ONUCAHUS €CTECTBEHHO-HAYYHBIX SIBIICHUI U IPOIIECCOB).



CuCTeMHO-JICITETbHOCTHBIN TMOAX0J B Kypce (GU3MKU peanu3yeTrcs Npexae BCero 3a Cuér
OpraHu3aIuy SKCIIEPUMEHTAIFHON JeITeNbHOCTH 00yuaromuxcs. [ 6a30Boro ypoBHs Kypca Gpu3nKu —
3TO HUCIOJIB30BAHNUE CUCTEMBI (PPOHTATBHBIX KPATKOBPEMEHHBIX AKCIIEPUMEHTOB U JIA00PaTOPHBIX padoT,
KOTOpBIE B IporpaMMe 1o (u3nke oObeAWHEHBl B OOUIMI CIHUCOK YYEHHMYECKHX NMPAKTHUYECKUX padoT.
Bbienenne B yka3aHHOM MepedHE J1a0OpPaTOPHBIX pabOT, MPOBOAMMBIX Ui KOHTPOJS M OLIEHKH,
OCYIIECTBISIETCA YYaCTHUKaMHU 00pa30BaTEIbHOTO MPOLIECCa UCXO0I U3 OCOOCHHOCTE! IIIAaHUPOBAHUS U
ocHamieHusi kabunera Qusuku. I[Ipu 3TOM oOOecreunBaeTcsi OBIaJeHHE OOYYAIOMIMMUCS YMEHHUSIMH
MIPOBOJIUTh KOCBEHHBIE M3MEPEHHs, UCCIECIOBAHNS 3aBUCUMOCTEH (PU3MUECKMX BEITUYMH U TOCTAHOBKY
OTIBITOB TIO TIPOBEPKE MPEATIOKEHHBIX TUIIOTE3.

Bonpmoe BHUMaHWE YAENSIETCS PEHICHUIO PAcyETHBIX M KAueCTBEHHBIX 3amad. [Ipu sTom s
pacu€THBIX 3a/1a4 MPUOPUTETOM SIBIISIFOTCS 33/1a4H C SIBHO 33JJaHHON (PU3UUECKOI MOJIEIBIO, TO3BOJISIOIINE
MPUMEHSTh M3ydeHHBIE 3aKOHBI W 3aKOHOMEPHOCTH KaK M3 OJIHOTO pa3lieNia Kypca, TaK M UHTETPUPYS
3HaHUS U3 PA3HBIX pa3/enoB. J{s KadecTBEHHBIX 3a/1a4 MPHOPUTETOM SIBIISIFOTCS 3a/laHMs Ha 0OBsICHEHUE
MPOTEeKaHUs (PU3NYECKUX SIBJICHUM U MPOLIECCOB B OKPYKAOIeH )KM3HU, TpeOyroline BbI0opa pu3ndeckont
MOJICJH JJISl CUTYaIliH PaKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun c TpeboBanmsimu PI'OC COO k MarepuarbHO-TEXHUYECKOMY OOECIIEYCHHIO
y4aeOHOTO mporiecca 0a30BbIN YPOBEHB Kypca (PU3MKH HAa YPOBHE CPEIHEr0 OOIIero 00pa3oBaHusl JOIKEH
M3ydaThCs B YCIOBHSIX NMPEIMETHOTO KaOWHeTa (PM3WKH WM B YCIOBHSIX WHTETPHPOBAHHOTO KaOWHETa
MPEeIMETOB €CTECTBEHHO-HAyYHOro IMKiIa. B kaOuHeTe GU3MKM JODKHO OBITh HEOOXO0JIMMOe
nabopaTopHOe 00OpYAOBaHUE sl BBIMOJHEHHWS YKa3aHHBIX B IMPOTpaMMe MO (PHU3HKE YIEHUYECKUX
MPAaKTUIECKUX padOT U JeMOHCTPAIIMOHHOE 000pyTIOBaHHE.

JleMoHCTpamoHHOE 000pyI0BaHEe (HOPMHUPYETCSI B COOTBETCTBUU C MPUHITUIIOM MHHUMAIIbHOM
JOCTAaTOYHOCTH U OOECHEeYMBACT IOCTAHOBKY IEPEUMCIIEHHBIX B IpOrpaMMme MO (PU3MKE KIIIOUYEBBIX
JEMOHCTpalMid  JJIi  MCCIEJOBAHUSA M3y4aeMbIX SIBJIEHUH M  TPOLIECCOB, AMIHUPUUYECKHX MU
(GyHIAMEHTAJIbHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHHI.

JlabopaTopHoe oOOpydOBaHWE ISl YYECHHYECKHMX MpaKTUUECKuX paboT Qopmupyercs B BUIE
TEMaTHYECKMX KOMILJIEKTOB M 00ECHeunBaeTcsl B pacyére OJHOIO KOMILIEKTa Ha JIBYX OOY4arOLIMXCS.
Temarnueckue KOMIUIEKTHI J1a00paTOpPHOro 000PyIOBaHUS JOJDKHBI OBITH NOCTPOEHBI Ha KOMIUIEKCHOM
HCIOJIb30BAHUY aHAJIOTOBBIX U LU(POBBIX MPHUOOPOB, a TAKKE KOMIBIOTEPHBIX H3MEPUTEIBHBIX CUCTEM B
BHJIe IU(PPOBHIX JTA0OPATOPHIA.

OCHOBHBIMU LIENAMH U3ydeHUsI (PU3UKH B 0011eM 00pa30BaHUM SIBIISIOTCS:

e (opMupOBaHME HHTEpeca M CTpeMJeHUs OOydarolMxcs K HAyYHOMY H3YYCHMIO NPUPOBI,

pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIOCOOHOCTEH;
® pa3BUTHE MPEJCTABICHUI O HAYYHOM METO/Ie MO3HAHUS U (POPMUPOBAHHE UCCIIEOBATEILCKOTO
OTHOILIEHMSI K OKPYKAIOIIUM SIBJICHUSM;

e (opMupOBaHHE HAyYHOI'O MUPOBO33PEHHUS KaK pPe3ysbTaTa U3y4eHHs OCHOB CTPOEHUS MaTepHU
U GyHAaMEHTAIbHBIX 3aKOHOB (PU3HKH;

e (opMupoBaHHE YMEHUN OOBACHATH ABJICHUS C UCMIOIb30BaHUEM (DPU3NYECKUX 3HAHUI U HayYHBIX
JI0Ka3aTeNbCTB;

e (opMupoBaHHE IMPEICTABICHUH O poin (PU3MKM JUIs pa3BUTHS JAPYTUX E€CTECTBEHHBIX HAyK,
TE€XHUKHU U TEXHOJIOTUH.

JlocTikeHne 3THX Ienell oOecreunBaeTcsl pelieHueM CeIyoUMX 3a7ad B MPOLEcce H3Yy4eHHs
Kypca (pU3UKU Ha YPOBHE CPEAHEro 00IIero oopazoBaHus:

e npuoOpeTeHre CUCTEMbl 3HAaHUH 00 0OUMX (PU3MUECKHX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUSX,

BKJIIOYass MEXaHUKY, MOJIEKYISIpDHYIO (U3UKY, DSJEKTPOJAMHAMHKY, KBAaHTOBYIO (H3UKY U
AJIEMEHTHI acTPO(U3UKH;



e (opmupoBaHUE YMECHHI NPUMEHATH TEOPETUUYCCKUE 3HAHHS ISl OOBSICHEHUS (U3HUECKUX
SIBJICHUW B TIPUPOJIE U JUTSI IPUHSATHUS MPAKTUYSCKUX PEIICHUH B TIOBCETHEBHOM KU3HU;
® OCBOEHHE CHOCOOOB PEIICHHS PA3TUYHBIX 33144 C SIBHO 33/1aHHON (PU3UUECKON MOJIEIIbIO0, 33134,
M0/IPa3yMEBAIOIINX CaMOCTOSTEIbHOE CO3aHuE (PU3NYECKON MOJEIH, aJleKBaTHOW YCIIOBUSIM
3a/1a4y;
e [oHUMaHUE (UNYECKUX OCHOB M NPUHIUIOB JCUCTBHUS TEXHHUYECKUX YCTPOWCTB W
TEXHOJIOTUYECKUX IPOLIECCOB, UX BIUSHUS HA OKPYXKAIOIIYIO CPENY;
® OBJIQJICHUE METOJaMU CaMOCTOSITENbHOIO IIJJAHMPOBAHUS W IPOBENEHUS (PU3MUECKUX
OKCTIEPUMEHTOB, aHajdM3a W HHTEpIpeTauud HWH(QOpPMALUHU, OINpPEeNCHHs] JTOCTOBEPHOCTH
MIOJIyYEHHOTO Pe3yJIbTaTa;
® CO3/JaHME YCIOBHM [UIi pPa3BUTUSA YMEHUW IPOEKTHO-UCCIENOBATEIBCKOM, TBOPYECKOM
JEeSITEIbHOCTH.
Ha uzyuenne pusuku (6a30BbIi ypoOBEHBb) HAa YPOBHE CPEAHETO 00I1IeT0 00pa3oBaHusi OTBOIUTCS 136
yacoB: B 10 kitacce — 68 yacoB (2 4yaca B Hezeno), B 11 kiiacce — 68 yacoB (2 yaca B HEJIETIO).
[IpemnaraemMsiii B mporpaMmMme 1o pu3nKe nepedeHb Ja00PaTOPHBIX U MPAKTUICCKUX PA0OT SBISETCS
PEKOMEHI0BaHHBIM, YUYHUTENb JAeJaeT BbIOOP MpPOBEICHUS JIabOpaTOpHBIX pabOT U OMBITOB C YU4ETOM
WHIUBUAYAIBHBIX 0COOEHHOCTEN 00yYatonInXcs.



COJEP)KAHUE OBYYEHUA

10 KJIACC
Pa3nes 1. @u3uka 1 MeTOABI HAYYHOI'O NIO3HAHUS
®u3uka — Hayka o npupoje. Haydnslie MeToibl MO3HaHUSA OKpYyKarouiero Mmupa. Pois sxcriepuMenTa
Y TEOPUU B MPOLIECCE MO3HAHUS MPUPOABI. DKCIIEPUMEHT B (PH3HKE.
MogenupoBanue (HpU3UUECKUX sBJICHUN U TipoiieccoB. Hayunbie runore3sl. Gusnyeckue 3aKoHbI U
Teopuu. [ paHHIIBI MPUMEHUMOCTH (PU3MYECKHUX 3aKOHOB. [IpHHIIAIT COOTBETCTBHSL.

Ponb 1 MecTo ¢usuku B popMUpOBaHHM COBPEMEHHOW HAYYHOUH KapTHHBI MUpPA, B MPAKTHYECKON
NEeITeNbHOCTH JIIOICH.

Jlemoncmpayuu

Amnanorosble 1 IU(PPOBBIE U3MEPUTENBbHBIE TPUOOPHI, KOMITBIOTEPHBIE JATUYUKH.

Pasjnen 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe aBuxkeHue. OTHOCHTENBHOCTh MEXaHHWYECKOTO JBIKeHHs. Cuctema oTcuéra.
Tpaexropus.

[Tepemernienne, CKOpOCTh (CpeHsIsE CKOPOCTh, MTHOBEHHAsSI CKOPOCTh) U YCKOPEHHE MaTepUaATTbHOM
TOYKH, UX MPOEKIINH Ha OCH CUCTEMBI KoopAuHaT. CJI0)KEeHHE TTepEMEIICHUI U CII0KEHNE CKOPOCTEH.

PaBHOMEpPHOE M paBHOYCKOpPEHHOE MPSIMOJIMHEHHOE NBIKeHHE. [ paduku 3aBUCHMOCTH KOOPIUHAT,
CKOPOCTH, YCKOPEHHUS, IIYTH U TIEpEMEIICHUSI MaTePHAIbHON TOYKH OT BPEMEHH.

CBoboaHoOe majieHre. Y CKOpeHrue CBOOOTHOTO TTaICHHS.

KpuBonunueiitHoe nBuxeHue. J[BMKeHHE MAaTepUAIbHOW TOYKHU MO OKPYKHOCTH C MOCTOSHHOW IO
MOJYJTI0O CKOPOCTBIO. YTJIOBasg CKOpPOCTh, JWHEHHAas CKOpocTh. llepmos um dYactoTra oOpamieHusl.
LleHTpOCTpEMHUTENIBHOE YCKOPEHHUE.

TexHnueckue ycTpoucTBa U MPAKTUYECKOE IPUMEHEHHUE: CITUIOMETP, IBUKEHUE CHAPSII0B, LIETTHbIE
A peMEHHBIE TIepeaavn.

Jlemoncmpayuu

Mogenpb cucteMsbl OTCUETA, UILTFOCTPALIUS KHHEMAaTUYECKUX XAPAKTEPUCTUK JIBUKEHUSI.

[IpeoOpazoBanue IBUKEHHNA C UCIOIH30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmonenue aBrxeHus Tena, OpoLIeHHOTO MO YIIIOM K TOPU30HTY U TOPHU30HTAJIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaeHHUS.

Hamnpagnenue ckopocTH npu JBUKEHUHU IO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yueHnne HepaBHOMEPHOTO JABUKEHUS C LIEJIbIO ONPEEIICHUS] MTHOBEHHOM CKOPOCTH.

HccnegoBanue COOTHOIIEHUS! MEXKY YTSIMU, IPOUIEHHBIMU TEJIOM 32 IOCJIEJOBATEIbHbIE PABHbBIE
MIPOMEXYTKH BPEMEHHU IIPU PABHOYCKOPEHHOM JIBU’KEHHUH C HaYaIbHOM CKOPOCTBIO, PABHOM HYIIIO.

N3yuenune nBuKeHUs ApUKa B BA3KOM KUJIKOCTH.

N3ydenue nBuxeHus Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. Junamuxa

[Ipuniun otHocuTensHOCTH ["amunes. [lepoiii 3akoH HeroToHa. MIHEpumanbHbie CUCTEMBI OTCUETA.

Macca tena. Cuna. IIpunnun cynepnosunmu cwi. Bropoii 3akoH HbproToHa a1 MarepuanbHOU
Touku. Tperuii 3akoH HploTOHA 11s1 MaTepUanbHbIX TOUEK.

3akoH BceMHpHOTO TsaroteHus. Cuna tsbkectu. [lepBas kocMuueckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena.



Tpenune. Bunpl Tpenust (1mokosi, CKoJbxeHus, kaueHus). Cuna tperust. Cyxoe Tpenue. Cuia TpeHus
CKOJIbXKEHUS U cuia TpeHus nokos. Koaddunuent tpenns. Cuna conpoTUBICHUS NP ABIKCHUM TEa B
AKUJKOCTHU WU rase.

[ToctynaTensHOE U BpalaTeIbHOE JBIKEHHE a0COIIOTHO TBEPIOTO TeEa.

MOMEHT CUJIbI OTHOCHUTENBHO OCH BpalieHus. [liieuo cuiiel. YciioBusi paBHOBECHS TBEPAOIO TeA.

TexHuueckue ycTpoicTBa U MPaKTUYECKOE MPUMEHEHHUE: MOAIIUITHUKH, TBUKEHNE UCKYCCTBEHHBIX
CIIyTHUKOB.

Jlemoncmpayuu

SIBrieHMEe MHEpLUH.

CpaBHeHHE Macc B3aUMOJICHCTBYIOLIUX TEN.

Bropoi1 3akon HeroTona.

N3mepenue cui.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIBI YIPYTOCTH OT Ae(pOopMarIii.

HeBecomocts. Bec Tena npu yCKOPEHHOM NOABEME U MMAJICHUU.

CpaBHeHHUE CUJT TPEHUS TIOKOSI, KAUEHUS U CKOJIb)KEHUS.

VYcnoBus paBHOBecHs TBEPAOTO Tesa. Bubl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3yuenue nBuxeHust Opycka o HaKJIOHHOW TJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOUINX B MPYXUHE U PE3UHOBOM 00paslie, OT
ux nedopManuu.

HccnenoBanue ycioBuil paBHOBECHs TBEPAOTO Tella, UMEIOIIETO OCh BPAILIEHUSI.

Tema 3. 3akoHbl cOXpaHeHUs 8 MEXAHUKE

Nmnynec MaTtepuanbHOW TOYKM (Tena), CHUCTEMbl MaTepHUaIbHBIX TOYeK. MMIynbc cuilbl H
M3MEHEHNE UMITYJIbCA TeJIa. 3aKOH COXPAHEHUS UMITYJIbca. PeakTUBHOE NBHKEHUE.

PaboTa crnbsl. MOIIHOCTE CHJIBL.

Kunerndeckast sHEprusi MaTepuaibHON TOUkH. Teopema 00 M3MEHEHNH KHHETUYECKON YHEPTUH.

[lorenumaneHas sHeprus. [loTeHnuManpHas >SHEprus yopyro aeGopMHUpPOBAHHOW MPYKUHBI.
[ToTennmanpHas 3Heprust Tejaa BOIU3U MOBEPXHOCTH 3eMIIH.

[ToTeHnManpHble U HETIOTEHIMANIbHBIE CHIIBL. CBSA3b PabOTHl HEMOTEHIUAIBHBIX CHII C H3MEHEHHEM
MEXaHUYECKON PHEPIrUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUYECKOM YHEPTUU.

VYrpyrue u Heylpyrue CTOJKHOBEHHUS.

TexHuueckre ycTpoicTBa M MPAKTHUYECKOE IPUMEHEHUE: BOAOMET, KONEP, NPYKUHHBINA MUCTOJIET,
JBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE nBMXKEHUE.

[lepexos moTeHNIMATBHON PHEPTUHN B KHHETUUECKYIO M 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3ydeHne abCoOTIOTHO HEYIPYToTO yAapa ¢ TOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.
HccnenoBanue cBsizu pabOThl CHIBI C M3MEHEHHEM MEXaHHUYECKOW SHEpPrHH Tela Ha TpuMepe
pacTsKEHHUs PE3UHOBOIO JKIyTa.

Pa3nes 3. Moaeky/sipHasi puznka ¥ TepMOIMHAMHUKA
Tema 1. Ocnoébl MONEKYAAPHO-KUHEMUUECKOU MeOpUU
OCHOBHBIE TIOJIO)KEHUSI MOJIEKYISIPHO-KMHETUYECKOH TEOpMM M HUX OIBITHOE OOOCHOBAHHE.
Bpoynosckoe nswxkenue. nddys3us. Xapakrep ABUKEHHUS U B3aUMOICHCTBHS YaCTHII BeliecTBa. Mozaenu



CTPOCHUS T'a30B, KUAKOCTEH M TBEPABIX TeJ U 0ObSICHEHHE CBOMCTB BEUIECTBA HA OCHOBE ATUX MOJICIIEH.
Macca u pazmepsl MoJiekyi. KonnuectBo BemectBa. [loctosHHas ABorapo.

TermoBoe paBHOBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenscus.

Monens uaeanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYISIPHO-KUHETUUECKON TEOPUH UJIEAIBHOTO
raza. AOCOJIIOTHas TeMIepaTypa Kak Mepa CpeHel KWHETUYECKON SHEPriuH TEIUIOBOTO JIBHKCHHS YaCTHI
raza. [llkana Temnepatyp KenbBuHa. ['a3oBble 3akoHbl. YpaBHeHue MenneneeBa—Knanelipona. 3akoH
Hanprona. M3omporecchl B HJeaJbHOM Ta3e € IOCTOSHHBIM KOJIM4ecTBOM BellectBa. ['paduueckoe
MPEJCTaBICHUE U30TPOIIECCOB: U30TEPMa, H30X0pa, n300apa.

Texaudeckue yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OmnbITHL, OKa3bIBAIOUINE AUCKPETHOE CTPOCHHE BeUIecTBa, GoTOrpadmu MOJIEKYT OPraHHMYECKHX
COCIMHEHU .

OnpITh 10 AUPPY3UN KUIAKOCTEN U Ta30B.

Mogenb OpOyHOBCKOTO JIBHIKEHHSL.

Monens onbita LlTepHa.

OnbIThI, TOKa3bIBAIOUINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOACHCTBHUSL.

Monens, WUTIOCTpUpYIOLIas MPUPOTy JaBJIECHUS ra3a Ha CTEHKH COCYAa.

OnbIThI, MIUTFOCTPUPYIOIINE YPaBHEHHUE COCTOSIHUSI HJCaIbHOTO Ia3a, N30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

Ompenenenre Macchl BO3/lyXa B KJIACCHOM KOMHAT€ Ha OCHOBE HM3MepeHHN 00BhEéMa KOMHATHI,
JABJICHUS U TEMIIepaTyphl BO3/lyXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEX/1y ITapaMeTpaMu COCTOSHUS pa3peKeHHOTo rasa.

Tema 2. Ocrogbl mepmoounamuku

Tepmoannamuueckasi cuctema. BHyTpeHHss sHeprusi TepMOIMHAMHYECKON CUCTEMBI U CTIOCOOBI €€
n3MeHeHus. KonndecTBo TemiaoTsl 1 paboTa. BHyTpeHHsIsl SHEprusi 0JHOATOMHOTO UealbHOTO ra3a. Busl
TEIUIONEPEIayi: TEIUIONMPOBOJIHOCTh, KOHBEKIMS, W3JIydCHHE. YJAENbHAs TEIJIOEMKOCTh BEIECTBA.
KonnuecTBo TEmIOTHI py Teionepesaye.

[Tonsitre 06 agunabatHoMm mporuecce. [lepBrliif 3akoH TepMoanHaMukH. [IprMeHeHne nepBoro 3akoHa
TEPMOJIMHAMUKH K u3omnpoueccam. ['paduueckas unrepnperanus paboThl rasa.

Bropoii 3akon TepmoanHaMuku. HeoOpaTtuMocTh Npo1ieccoB B MPUPOIE.

TemnoBeie Mamuubl. [IpuHIUNBL AelcTBUS TeIUIOBbIX MamuH. [IpeoOpazoBanHus sHepruu B
TeryoBbIX MamuHaxX. KoaddumueHnT mone3noro nerictBus TtemoBod mamuubl. [lukn KapHo um ero
KO3 (GUIIMEHT MOJIE3HOTO NEHCTBUS. DKOJIOTHUECKHUE MTPOOIEMbI TETNIOIHEPT €TUKH.

TexHnueckne yCTpOHWCTBAa M IPAKTHUYECKOE NPUMEHEHHWE: JIBUraTeilb BHYTPEHHETO CropaHus,
OBITOBOW XOJIOTUIBHUK, KOHIUIIHOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEHHEW SHEPTHH TeJa MPU COBEPIICHUU PabOThI: BbLUIET MPOOKU U3 OYTHUIKH MOA
JIeCTBHEM  CXAaToro BO3[yXa, HarpeBanue »ddupa B JaTyHHOH TpyOke TyTéM  TpeHus
(BU1€0IEMOHCTpALHS).

V3MeHeHre BHYTpEHHEH sHepruM (TeMIieparypbl) Tejia MpH Terionepeaaye.

OmnbIT N0 aguabaTHOMY PacIIMPEHUIO BO3AyXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Mojenu napoBoi TypOUHBI, ABUraTellsi BHYTPEHHETO CrOpaHusi, peaKTUBHOTO JIBUraTelsl.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenue yaenbHOM TEIIOEMKOCTH.

Tema 3. Azpecammnvie cocmoanun eeujecmea. Pazosvie nepexoovl

[TapooOpazoBanne u KoHJeHcauus. VcnapeHue M KumneHue. AOCONIOTHasE W OTHOCHTEIbHAS
BJIQKHOCTh BO31yxa. HacelmeHHbI map. VYaenbHas TemjoTra mnapooOpa3oBaHMs. 3aBUCHUMOCTD
TEMIIEPATYPBI KUIIEHUS OT JAABJICHUS.



Tsépnoe Teno. Kpucramnuyeckue u amopHbie Tena. AHU30TPOIHS CBOHCTB KpHcTaIoB. JKuakue
kpuctayisl. CoBpeMeHHble MaTepuaibl. [1naBienue u kpuctannuzauus. YaenabHas TEIUIOTa IUIABICHMUS.
Cybnmumarus.

VYpaBHeHUE TEIUIOBOTO OajiaHca.

TexHuueckue yCTpONCTBA U NMPAKTUUECKOE NTPUMEHEHHUE: TUTPOMETP U IICUXPOMETP, KaJOPUMETP,
TEXHOJIOI'MH IIOJIy4YE€HUSI COBPEMEHHBIX MaTEpUajoB, B TOM YUCIIE HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HaCHIIIEHHBIX [1aPOB.

Kurnienue nmpu OHMKEHHOM J[aBJICHUH.

CriocoObl H3MEpPEHUS BIAKHOCTH.

Habnronenne HarpeBaHus U TUIaBJICHUS KPUCTAUTMYECKOTO BEIIECTBA.

JleMOHCTpaIus KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, nabopamophule pabomuol

W3mepenune 0OTHOCUTEIBHON BIIAXKHOCTH BO3/yXa.

Pazjen 4. DiaekrpoamHnamMuka

Tema 1. Dnekmpocmamuka

OnekTpu3anus Tell. JJEKTpUYeCKUil 3apsa. J[Ba Buma anekTpuuyeckux 3apsaoB. [IpoBonHHKW,
JTUBJIEKTPUKHU U TIOTYIPOBOAHUKHU. 3aKOH COXPAaHEHUS 3JIEKTPHUUECKOI0 3apsa.

B3anmoperictue 3apsanoB. 3akoH Kynona. ToueuyHbIi 3JIEKTPUYECKH 3apsl. DICKTPUUECKOE TOJIE.
HamnpsoxkénHocTh  3nektpuyeckoro mos. lIpuHmuMn cynmeprno3unum 3iaeKTpudeckux mnosned. Jlunum
HaNpsHKEHHOCTH JIEKTPUYECKOTO TOJIS.

Paborta cun snekrpocrarnueckoro mojs. [lorenmuman. PasHocte moreHnmanoB. IIpoBomHuMKU U
JTURJIEKTPUKH B JIEKTPOCTATUYECKOM MoJje. J(uanekTpudeckas IpOHUIIAEMOCTb.

DnekTpoéMKocTh. KonaeHncarop. DneKTpoEMKOCTh MIIOCKOTO KOHIEHCATOPA. DHEPTHUsl 3apsKEHHOTO
KOHJIEHCATopa.

TexHuueckne yCTpoWCTBa UM MPAKTHYECKOE MPHUMEHEHHWE: 3JIEKTPOCKON, AIIEKTPOMETP,
AJIEKTPOCTATUYECKAS 3allUTa, 3a3€MJICHHE SJIEKTPONpPUOOPOB, KOHJIEHCATOP, KOMUPOBAJIbHBIN ammapar,
CTPYUHBII IPUHTED.

Jlemoncmpayuu

YCeTpolcTBO M MPUHIUIT ICUCTBUS SJIEKTPOMETPA.

B3anMoelicTBre Ha3IEKTPU30BAHHBIX TEIl.

DIEKTPUYECKOE T0JIE 3aPSHDKEHHBIX TEIl.

[IpoBOAHMKY B 31EKTPOCTATUUECKOM IOJIE.

DneKkTpocTaTU4ecKas 3aluTa.

JIMBIIEKTPUKH B 3JIEKTPOCTATHYECKOM II0JI€.

3aBUCUMOCTD 3JIEKTPOEMKOCTH IJIOCKOTO KOHJIEHCATOPA OT IUIOIIA/IU TUIACTUH, PACCTOSTHUS MEXKY
HUMHM U TU3IEKTPUYECKON MPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOTO KOHJIEHCATOPA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOpa.

Tema 2. ITocmoannwiit anekmpuyeckuit mox. Toku é pa3iuynvix cpeoax

DNEeKTPUUYECKUM TOK. Y CIIOBUSI CYILIECTBOBAHUS 3JEKTPUUYECKOTO ToKa. MictouHuku Toka. Cuia Toka.
[TocTostHHBIN TOK.

Hanpsixenue. 3akon OMa Juist ydacTka 1enu.

DNEKTPUUECKOE CONPOTHBJICHUE. YJEIBHOE CONPOTHBIIEHHE BemecTBa. llocnenoBarenbHoe,
napajuieJIbHO€, CMEIIAHHOE COEAMHEHUE MPOBOHUKOB.

PaGora anexrpudeckoro Toka. 3akoH J[xoyns—JleHia. MOMIHOCTH SIEKTPHUUECKOTO TOKA.



DNeKTpOABMKYIAs CUjla U BHYTPEHHEE CONIPOTUBIIEHHE UCTOYHHMKA TOKa. 3akoH OMa [uisd NOJHOU
(3aMKHYTOM) AnekTpuueckoit nenu. KopoTkoe 3aMbikanue.

ONeKTpOHHAas MPOBOJAUMOCTb TBEPIABIX METAJUIOB. 3aBUCUMOCTb CONPOTHUBIIEHUS METAJUIOB OT
Temneparypbl. CBEpXIPOBOJUMOCTb.

OnexTpuueckuil TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBoanuku. CoOCTBEHHAs U MPUMECHAs IPOBOIUMOCTD HOJIYIPOBOIHUKOB. CBoiicTBa p—N-
nepexona. [loyynmpoBosHUKOBBIE TPHUOOPHI.

DneKTpUUYECKU TOK B PacTBOPAX U paciuiaBax 3JEKTPOJUTOB. DIEKTPOIUTUUYECKAS TUCCOIHALIMSL.
DIEKTPOIH3.

OnexTpuueckuil ToK B razax. CaMOCTOSITENIbHBIN U HECaMOCTOSTENbHBIN pa3zpsaa. Moisnus. [lnasma.

TexHuueckue ycTpoWcTBa M NPAKTHUUECKOE IPUMEHEHUE: aMIIEpMETp, BOJBTMETP, pPEOCTar,
HUCTOYHUKH TOKA, 3JIEKTPOHArpeBaTelbHbIE MPUOOPHI, IJIEKTPOOCBETUTENIbHBIE MHPUOOPBI, TEPMOMETP
CONPOTHBIIEHUS, BAKYyMHBIH JHOJA, TEPMHUCTOPHl M (HOTOPE3UCTOPHI, MOIYHPOBOAHUKOBBIA JTHOJ,
raJibBaHHKa.

Jlemoncmpayuu

W3mepenue cuiibl TOKa U HANPSHKEHMSL.

3aBUCUMOCTb COMPOTHUBIICHUS LUJIMHIPUUECKUX MPOBOJHUKOB OT JUIMHBI, IUIOIIAIN ONEPEYHOTO
CeUeHHUs U MaTepuaa.

CMmenianHoe coeTMHEHUE MPOBOTHUKOB.

[Ipsimoe n3Mepenue 3MeKTpoABrKYIIeH cuiibl. KopoTkoe 3aMblKkaHK€e ralbBAaHUYECKOTO dJIEMEHTa U
OIIEHKAa BHYTPEHHEr'0 CONPOTUBIICHHUSL.

3aBUCUMOCTb CONPOTHUBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.

IIpoBOANMOCTE 3IEKTPOJIUTOB.

HckpoBoii pa3psia 1 MpOBOUMOCTh BO3/1yXa.

OnHOCTOPOHHSISI TPOBOAUMOCTD TUOJIA.

Yuenuueckuii sxcnepumenm, nabopamopmvie padbomul

N3yueHne cMeIaHHOro COEJMHEHUS PE3UCTOPOB.

N3mepeHne 31eKTpoABHKYILEH CUIIbl HCTOYHUKA TOKA U €r0 BHYTPEHHETO COIPOTHUBIICHHUS.

Habnronenue snexrpoiinsa.

Me:knpeaMeTHbIe CBSI3H

N3yuenue kypca ¢pusuku 6azoBoro yposHs B 10 kiracce 0CyIECTBIISETCS € YUETOM COAEPKATENbHbBIX
MEXIIPEIMETHBIX CBsA3EH C KypcaMu MaTeMaTHKH, OMOJIOTUH, XMMUH, reorpaduu U TEXHOJIOTHH.

Mesicnpeomemnusie nousmus, CBSI3aHHbIE C U3yYEHMEM METOJIOB HAY4YHOTO NO3HAHUSA: SIBJICHHE,
Hay4HbIl akT, runoresa, (QuU3MUEcKas BEIWYMHA, 3aKOH, TEOpHs, HaOJIOJCHUE, HKCIIEPHUMEHT,
MO/IEJIUPOBAHUE, MO/IEJIb, U3MEPEHHE.

Mamemamuxa: pelieHUue CUCTEMbl ypaBHEHUH, JuHeWHas (yHkuMs, napabosa, runepbonia, ux
rpaduKu ¥ CBOMCTBA, TPUTOHOMETpUUYECKHE (DYHKIMH: CUHYC, KOCUHYC, TAHI'€HC, KOTAaHI'€HC, OCHOBHOE
TPUTOHOMETPHUUECKOE TOXKIAECTBO, BEKTOPHI M UX MPOEKLUU Ha OCH KOOPIUHAT, CJIOKEHHE BEKTOPOB.

Buonoeusn: mexannueckoe JBHXKEHHE B )KMBOM mpupoje, 1uddy3us, 0cMocC, TEIIOOOMEH >KUBBIX
OpraHu3MoB (BUbI TEIIONEPEAaUH, TEIJIOBOE PAaBHOBECHE ), HIEKTPUUYECKHE SBJICHUS B )KUBOM MPHUPOJIE.

Xumus: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb BEIIECTBA, MOJIIpHAs
Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TEJ, XKUAKOCTEH M Ta30B, AIEKTPUYECKHE CBONCTBA METAJUIOB,
IEKTPOJINTUYECKAS IUCCOLMALINS, TAIbBAHUKA.

T'eoepaghus: BnaxxHOCTH BO3/1yXa, BETPbI, 0apOMETpP, TEPMOMETD.

Texnonoeus: mpeoOpazoBaHKe JBIKEHUH ¢ UCTIOJIb30BAaHUEM MEXaHH3MOB, YUET TPEHUS B TEXHHKE,
MOJIIIUITHUKY, UCIOJIb30BaHUE 3aKOHA COXPAaHEHMs UMITyJbca B TeXHHMKe (pakera, BOJOMET W Jpyrue),
JIBUTaTellb BHYTPEHHET0 CrOpPaHus, apoBasi TypOruHa, ObITOBOM XOJIOIUIIbHUK, KOHAUIIUOHED, TEXHOJIOTHH
IIOJIyYEHUSI COBPEMEHHBIX MAaTepUajoB, B TOM YHCIE HAHOMATEpUAIOB, W HAHOTEXHOJIOTHH,



ANIEKTPOCTATUYECKAS ~ 3all[UTa, 3a3eMJICHHE DJJIEKTPONPUOOPOB, KCEPOKC, CTPYWHBIH TPHUHTED,
ANIEKTPOHATPEBATENBHBIE MPUOOPHI, STEKTPOOCBETUTEILHBIC TPUOOPHI, TaThBAaHHUKA.

11 KJIACC
Paznen 4. DiiekTpoanHaMuKa

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

[ToctostHHpIE MarHuThl. B3anmMoAeNCTBHE MOCTOSHHBIX MarHuTOB. MarnutHoe mnoJie. Bekrtop
MarHuTHOM WHAYKUuW. [IpuHOWI Cynepno3WIMKM MarHUTHBIX IIOJIEW. JIMHMM MarHMUTHOM WHIYKLHH.
KapTuna nuHMi1 MAarHUTHOM MHYKLIMH TIOJISI TOCTOSIHHBIX MAarHUTOB.

MarnuTtHO€e 10Jie MPOBOJAHUKA C TOKOM. KapTuHa JUHUN UHIYKIIMM MArHUTHOTO TOJS JUTMHHOTO
MPSIMOTO MPOBOJHUKA M 3aMKHYTOT'O KOJIBIIEBOTO MPOBOJHHKA, KATYymIKH ¢ TOKoM. OmbeIT Dpcrena.
B3anmopaericTBre MpoBOAHUKOB C TOKOM.

Cuna Amriepa, €€ MOJIyJIb U HaNpaBJieHHUE.

Cuna JlopeHna, e€ Moaynb W HampaBiieHHE. [[BKeHHE 3apsDKEHHOW YacTHIBI B OJTHOPOIHOM
MarHutHoM noJie. Pabota cunel Jlopeniia.

SIBnenue 3neKTpoMarHuTHOM MHAYKIUU. [I0TOK BEeKTOpa MarHUTHOM MHAYKLIUHU. DJIEKTPOIBIKYIIIAS
cuiia UHAYKIHMH. 3aKOH 3JIEKTPOMAarHuTHOM MHAyKIuu dapanes.

BuxpeBoe snexrpudeckoe moje. DIeKTPOABMKYIAs CHUIa HHAYKIIMH B TPOBOTHUKE, JBHKYIEMCS
MOCTYNATEIbHO B OJJTHOPOJHOM MAarHUTHOM MOJIE.

[IpaBuio Jlenna.

NHayKTUBHOCTB. SIBI€HNE CAMOMHAYKIIUU. DJIEKTPOABMKYILAS CUIIA CAMOUHIYKIIUH.

DHeprusi MarHuTHOTO TIOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.

TexHnueckne ycTporucTBa U MPAKTUYECKOE TPUMEHEHNE: IOCTOSHHBIE MarHUThI, 3JIEKTPOMAarHHTHI,
AJEKTPOJIBUTATENb, YCKOPUTEIHN JIEMEHTAPHBIX YACTUL, MHAYKIIMOHHAS NI€Yb.

Jlemoncmpayuu

OnbIT DpcTena.

OTKIJIOHEHHE IEKTPOHHOIO ITy4Ka MarHUTHBIM I10JIEM.

JIMHUY MHIYKIIMYU MarHUTHOTO TOJIAL.

B3anmopeiicTBre 1ByX MPOBOJAHUKOB C TOKOM.

Cuia Amrepa.

HevictBue cuiibl JIopeHIa Ha HOHBI JIEKTPOJIUTA.

SIBneHue ANEeKTPOMarHuTHOM MHAYKIIMH.

IIpaBuno Jlenna.

3aBUCUMOCTbD AIIEKTPOABUKYILEH CHIIbI MHAYKIIMH OT CKOPOCTH U3MEHEHHUS MarHUTHOT'O MIOTOKA.

SIBneHne caMOMHIYKIUH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yueHne MarHuTHOTO MOJIA KaTYHIIKUA C TOKOM.

UccnenoBanue AeCTBUS MOCTOSIHHOTO MarHUTa Ha paMKy C TOKOM.

UccnepoBanue siBIEHUS 31€KTPOMArHUTHOM UHIYKIIMH.

Pa3nea 5. KosieOanusi 1 BOJIHBI
Tema 1. Mexanuueckue u 31eKmMpoMAZHUNHbIE KOJNCOAHUA
KonebarenbHas cucrema. CBOOOJHBIE MeXaHMYeckHe KojiebaHus. ['apMoHMUeckHe KoJieOaHus.
Ilepuon, vactoTta, ammuuTyaa U ¢asza koneOaHuid. [IpyXUHHBII MasTHUK. MaTeMaTH4eCKUN MasTHUK.
VYpaBHeHHe rapMOHUYeCKUX KojeOanuii. [IpeBpalienne sHepruu npu rapMOHNYECKUX KOJIeOaHHSX.



Kone6arenbHblit kKoHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJICOAHUs B HI€AIbHOM K0JIeOAaTeIbHOM
KOHTYype. AHAJIOTUsI MEXAY MEXaHUUYECKUMHU U 3JIEKTPOMarHUTHbIMU KojebaHusMu. @opmyna Tomcona.
3aKOH COXpaHEHHUs PHEPTUHU B HJICATLHOM K0JIeOATEIbHOM KOHTYpE.

[IpencraBnenue o 3aTyxaromux KojaeOaHusx. BoIHyKIeHHbIE MEXaHUYeCcKHe Kosiebanus. Pezonanc.
BbIHYXIEHHBIE 3JIEKTPOMAarHUTHBIC KOJICOaHUSI.

Ilepemennbiii TOK. CHHYCOMIANBHBIM NEPEMEHHBIM TOK. MOIIHOCTh IIEPEMEHHOIO TOKa.
AMIUIMTY/IHOE U IEHCTBYIOIIEE 3HAUYEHUE CUIIbI TOKA U HAIIPSHKEHHUS.

Tpanchopmarop. IlpowsBoacTBo, Tmepemada W MOTPEOJICHWE  AICKTPUUYSCKOW  DHEPTHM.
DKOJIOTHYECKHE PUCKH IPU MPOU3BOJICTBE AIEKTpo3Hepruu. KynbTypa ncronb30BaHusI JIEKTPOIHEPTUU B
IIOBCETHEBHOM KU3HH.

TexHuueckne yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHME: DIIEKTPUYECKUM 3BOHOK, I'€HEpaTop
MIEPEMEHHOT0 TOKa, IMHUU 3JIeKTponepeaay.

Jlemoncmpayuu

HccnenoBanne mnapaMeTpoB KosieOaTeNbHON cHCTEMbl (NMPYKUHHBIH WJIM MaTeMaTH4eCKHM
MasITHUK).

HabGnrogenue 3aryxarommx KojieOaHui.

WccnenoBanue cBOMCTB BBIHYX/IEHHBIX KOJI€OaHUH.

HaGnronenue pezonanca.

CBOOOIHBIE AEKTPOMArHUTHhIE KOJIeOaHusl.

OcmorpaMmsl (3aBUCUMOCTH CHJTBI TOKA W HANPSDKEHUS. OT BPEMEHH) JUISl 3JIEKTPOMAarHUTHBIX
KoJIeOaHUH.

Pe3onanc mnpu mocnenoBaTeNbHOM COEIMHEHUHM PE3UCTOpa, KaTyIIKM WHIYKTUBHOCTU H
KOHJICHCATOPA.

Monens JIMHUY 3IIEKTPONEpeIadH.

Yuenuueckuii sxcnepumenm, nabopamopmvie padbomul

HccnenoBanue 3aBUCUMOCTH IIEpUOJa MalbIX KojeOaHUH rpy3a Ha HUTU OT JUIMHBI HUTU U Macchl
rpysa.

HccnenoBanue MEpeMEHHOTO TOKAa B LIENHM M3 IOCIENOBATEIBHO COCIUHEHHBIX KOHIEHCATOpa,
KaTyIIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpomMacHUMHbLE 6OIHbL

MexaHn4yecKue BOJIHBI, YCIOBHA pacupocTpaneHus. [lepuoa. CkopocTs paciipoCTpaHEeHUs U JUIMHA
BouHBL [lonepeunslie u npooJibHbIE BOJIHBL. HTepdhepeHiys U qudpakius MeXaHH4eCKUX BOJIH.

3Byk. CkopocTb 3ByKa. [’ pomMkocTh 3Byka. BeicoTa Tona. TemOp 3ByKa.

ONEKTPOMAarHUTHBIE BOJHBL. Y CJIOBMSI U3IIy4EHMs 2JIEKTPOMAarHUTHBIX BOJIH. B3auMHas opueHTanus
BekTopoB E, B, V B snextpomarHuTHO# BosiHE. CBONCTBA 3JIEKTPOMArHUTHBIX BOJIH: OTpPa)KEHHUE,
IpejaoMIIeHUe, noyisipu3anus, 1uppakuus, uarepdepernns. CKOpocTh 3IEKTPOMarHUTHBIX BOJIH.

[Ikana >1eKTpoMarHuTHHIX BOJIH. [IprMeHeHNe 3JIeKTpOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHUMIBI paguoCBs3U U TeneBUACHU. Paguonokanus.

ONEKTPOMAarHUTHOE 3arpsI3HEHNE OKPYKAIOLIEN CPEIBI.

TexHuyeckne yCTpOHCTBAa UM IPAKTUYECKOE TIPUMEHEHHUE: MY3bIKAJIbHBIE HMHCTPYMEHTHI,
yIBTPAa3BYKOBasi JUAarHOCTHKA B TEXHMKE W MEIUIIMHE, pajap, pajiuONpUEMHUK, TEIEBU30p, aHTCHHA,
tenepon, CBU-neun.

Jlemoncmpayuu

OO6pa3oBaHue U paclpoCTpaHEHUE NOMEPEYHBIX U MTPOIOTIBHBIX BOJIH.

Kone6uomieecs: Teno kKak MCTOYHHUK 3BYKA.

HaGnronenue oTpaxeHus U NPEIOMICHUS MEXaHUYECKUX BOJIH.

HaGnronenue unrepdepeHunu u qudpakimy MEXaHH4eCKUX BOJH.

3BYKOBOW PE30HAHC.



HaGnronenue cBsi3u rpOMKOCTH 3BYKa U BBICOTHI TOHA C AMILJIUTYIOM U 9aCTOTOU KOJIeOaHUH.

HccnenoBanue CBOWCTB JIEKTPOMArHUTHBIX BOJH: OTPAaKEHUE, IPEIOMIIEHHE, MOJSpU3alus,
mdpaxiyst, uHTepdHEepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsAMOJIMHENTHOE pacpOCTPAHEHUE CBETA B OJHOPOAHOU cpexae. Jlyu
cBera. ToUeuHbIl HCTOYHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHBI OTpaKeHUs cBeTa. [locTpoeHHe N300paKeHMIA B IIJIOCKOM 3epKalie.

[Ipenomiienne cBera. 3aKkOHBI TPEIOMJICHUS CBEeTa. AOCOJIOTHBIA TMOKa3aTeiab MPEIOMIICHUS.
[TonHoe BHyTpeHHEE OoTpakeHue. [IpenenbHbIi yroil OJIHOIO BHYTPEHHETO OTPAKEHHUS.

Hucnepcus cseta. CiioxkHbIi cocTaB Oeoro ceera. Ler.

Cobuparomue u paccenBaroniue IMH3bL ToHKas muH3a. DOKYCHOE pacCTOSHHUE U ONTHYECKas CHila
TOHKOM nuH3bL. [locTpoenue n3oOpakeHuii B coOuparommx U pacceuBarolux JuH3ax. opmyna ToOHKOM
JIMH3BL. YBeandeHue, JaBaeMoe JIMH301.

[Ipenensl TPpUMEHUMOCTH TEOMETPUYECKON ONITHKH.

BonnoBas onrtuka. MuaTepdepenunst cBera. KorepeHTHbIe WMCTOYHMKHU. YCIOBHUSA HAOIIOICHUS
MaKCUMyMOB ¥ MHHHMYMOB B HWHTEP(EPEHIIMOHHOM KapTUHE OT JBYX CHH(]A3HBIX KOTE€PEHTHBIX
HMCTOYHHKOB.

Hudpakuus cseta. Judpakuuonnas pemérka. YcioBue HaOIOIEHUS TJIaBHBIX MAKCUMYMOB IpH
MaJeHUH MOHOXPOMATHYECKOT0 CBeTa Ha TU(GPAKIIMOHHYIO PELIETKY.

[Tongpuszanus ceera.

TexHnuueckue ycTpoiicTBa U MpaKTHUECKOE IPUMEHEHUE: 0UKH, JTyna, (hoToanmnapar, MpoeKIIMOHHBIH
anmnapat, MUKPOCKOII, TEJIECKOII, BOJIOKOHHAs ONTHKA, AU(pakinoHHas peréTKa, MoJIIpOu/I.

Jlemoncmpayuu

[IpssMonHETHOE pacIpOoCTpaHEeHNE, OTPAKEHUE U TIpesioMiIeHue cBeTa. OnTuyeckue mpruoopsI.

[TosHO€ BHYTpEHHEE oTpakeHue. Moenb CBETOBOA.

HccnenoBanue cBONCTB M300payKCHUH B JIMH3AX.

Moienn MUKpPOCKOIIa, TeJIECKOTa.

Ha6nronenue nnrepdepeHiinu cBera.

Hab6mronenue qudpaknuu cBeTa.

Habmonenue nucnepcuu cBera.

[Tony4yenue cnekTpa ¢ HOMOILBIO IPU3MBI.

[Tonyuenue cnekTpa ¢ TOMOUIBIO AUPPAKLIUOHHON PEIIETKH.

Habmronenue nonsipusaiu cBera.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenune nokazaresns NpeioMIICHUs CTEKJIA.

HccnenoBanue cBOWCTB N300pakeHUI B JTMH3aX.

Habmronenue nucnepcuu cBera.

Pa3nes 6. OcHOBBI ClIeNMAJILHOM TEOPHH OTHOCHTEIbHOCTH
I'paHunel OPUMEHMMOCTH — KJIACCMYECKOM MexaHMkH. [locTymaTel crnenuanbHOW — TEOPHUH
OTHOCUTEJIBHOCTH: MHBAapPUAHTHOCTb MOJIYJSl CKOPOCTH CBETa B BAKyyMe€, MPHUHLMII OTHOCHTEIbHOCTU
DOWHIITEHHA.
OTHOCHTENBHOCTH OJTHOBPEMEHHOCTH. 3aM€JUIECHUE BPEMEHU U COKPAILIEHUE JITTUHBI.
OHeprus U UMIYNbC PEIATUBUCTCKON YaCTULIBI.
CBs13p Macchl € SJHEPTHEN U UMITYJIBCOM PENATUBUCTCKOMN YaCTHULIbl. DHEPrus MOKOSL.

Pa3nen 7. KBanroBasi pusnka
Tema 1. Dnemenmul kearnmoegoii onmuKu



®otonbl. opmyna [Inanka cBs3u sHEPruH (HOTOHA € €r0 YACTOTOU. DHEPTUs U UMITYJIbC (DOTOHA.

OtkpeiTie u uccnenoBanue ¢orodpdexra. Ombitel A. I'. CromeroBa. 3akoHbl (hoTOd(dEKTa.
VYpaBuenue DiiHimreiiHa s potorddexra. «Kpacnas rpanuna» Gotorddexra.

Hasnenue ceera. Onbithl [1. H. JIeGenena.

XUMHUYECKOE ACUCTBUE CBETA.

Texauueckre yCcTpOHCTBa M MPAaKTHYECKOE MPUMEHEHHUE: (HOTOAIEMEHT, (POTOAATUHK, CONHEUHAsS
Oarapesi, CBETOIHOI.

Jlemoncmpayuu

®oT103PeKT Ha YCTAHOBKE ¢ IMHKOBOH IIACTHHOM.

HccnenoBanue 3akoHOB BHEMIHETO (oTodhheKTa.

Ceeroauo.

Conneunas Garapes.

Tema 2. Cmpoenue amoma

Mogens aroma Tomcona. OmnbiTel Pe3depdopna mo paccesnuro o -yactwil. [lmanerapHas monaens
atoma. [loctynatel bopa. M3nydenue u mornomienre (HOTOHOB MpHU MEPEXoj/ie aToMa C OJHOTO YPOBHS
SHEepruu Ha apyroi. Buasl cnextpoB. CrieKTp ypoBHEH SHEPIHH aToMa BOJOPO/a.

BonHoBbI€ cBoMcTBa yacTull. Bosuel ne bpoitnsa. KoprnyckyasipHO-BOJIHOBOM Tyaan3M.

CrioHTaHHOE M BBIHYXJCHHOE U3TTyYECHHUE.

Texnuueckue ycTpoHCTBa U MPAKTUYECKOE NMPUMEHEHME: CIEKTPAIbHBIN aHaTu3 (CHEKTPOCKOIN),
J1a3ep, KBAHTOBBIM KOMIIBIOTED.

Jlemoncmpayuu

Mogens ombiTa Pezepdopna.

Omnpenenenre ATUHBI BOJIHBI JIa3epa.

HaGnronenne nuHEHYaThIX CIIEKTPOB M3TyICHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomuol

Ha6nronenue nuHeHYaToro crexkTpa.

Tema 3. Amomnoe sa0po

DKCIIepUMEHTHI, JJ0OKa3bIBAIOIIUE CIOKHOCTD CTpOeHUs siipa. OTKpPBITHE Paii0aKTUBHOCTH. OMBITHI
Pesepdopna no ompeneneHuio cocraBa paanoakTUBHOTO u3iyudeHus. CBoiicTBa anb(da-, 6era-, ramma-
u3NydeHus. BausHue paauoakTHBHOCTH Ha )KUBbIE OPraHU3MBIL.

OTtkpeITHE TIPOTOHA W HeWTpoHa. HykionHas monens snapa I'eitzenOepra—Banenko. 3apsia sapa.
MaccoBoe uncno sapa. M30Tomnsl.

Anbda-pacniaa. ONEKTPOHHBI W TO3UTPOHHBIM Oera-pacman. [amma-uznydeHue. 3akoH
PaZOaKTUBHOTO pacmaja.

DHeprus CBS3U HYKJIOHOB B sifpe. SnepHblie cuiibl. Jledekt Macchl siipa.
Snepusie peakuuu. [lenenve u cCUHTE3 siIep.

SAnepusiii peaktop. Tepmosinepusiii cuHTe3. [IpoOremMbl W NEPCHNEKTUBHI SACPHON SHEPTrETHUKU.
DKOJIOTUYECKHUE aCHEKThI SACPHON SHEPTrEeTUKH.

OnemeHTapHble YacTULIBI. OTKpPBITHE O3UTPOHA.
Metoabl HAOIIOJEHNS U PETUCTPALIUK SIEMEHTAPHBIX YaCTHII.
dynnameHTagbHbIE B3auMoencTBus. EauHcTBO puznyeckoit kapTHHBI MHpa.

TexHuueckue ycTpoicTBa M MpaKTHYECKOE MPUMEHEHHUE: J03UMeTp, kKamepa BuiabcoHa, saepHbIi
peaktop, aToMHast bomba.

Jlemoncmpayuu

Cu€TYMK MOHU3HUPYIOIIUX YACTHUL.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol
HccnenoBanue TpekoB 4acTull (0 TOTOBBIM GoTorpadusim).



Pa3nes 8. DiieMeHTBI aCTPOHOMMH U ACTPOPU3UKHU

Oransl pa3BUTHA acTpoHOMHUU. [IpuKiiagHOE 1 MUPOBO33pEHUECKOE 3HAYEHUE ACTPOHOMMH.

Bun 3Bé31n0r0 HeOa. Co3Be3nus, sipKue 3BE3/IbI, IIIAHETHI, UX BUIUMOE JBUKEHUE.

ConneuHnas cucrema.

Connue. ConHeuHass akTuBHOCTb. Mcrounuk sneprunm CosiHua u 3BE34. 3BE3/BI, UX OCHOBHBIE
XapakTepUCTHKU. JlMarpamMmma  «CHEKTpajdbHBIM  KJIacC —  CBETUMOCTBY».  3BE3IbI  TJIABHOU
[IOCJIEJ0BATEIbHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTBY» JUIsl 3BE3]1 IVIABHOM IOCJEI0BATEIbHOCTH.
Buyrpennee crpoenue 3B€31. CoBpeMEHHbIE NPEACTABIECHUS O MPOUCXOXKICHUU U 3BoJtonuu CosHIa U
3BE3/1. DTamnbl )KU3HU 3BE3I.

Mneunslii [1yts — Hama ['anakTuka. [Tonoxxenue u nuxenue Connua B ['anaktuke. TUnbl ralakTuk.
Pannoranaktiku u kBazapsl. YEpHbIE ABIPHI B siipax rajJakTHK.

Bcenennas. Pacmmpenne Bceenennoil. 3akon Xa06ma. Pas0eranue ramaktuk. Teopust Bosbmioro
B3pbIBa. PesMKTOBOE H3IIydeHMeE.

MacmrabHast ctpykrypa Beenennoil. Meraranaktuka.

Hepeménnpie npo0ieMbl aCTpPOHOMUMU.

Yuenuueckue nabnrooenus

Habmionenuss HEBOOPYKEHHBIM TJIa30M C HUCIHOJIb30BAHUEM KOMITBIOTEPHBIX NPUIOKEHUH IS
OTIpeJieNIeHus MOJIOKeHNUsI HeOEeCHBIX 0OBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHbIE co3Be3nus CeBepHOro
MOJTILIApHS U SIPKHE 3BE3/IBL.

Hab6mronenus B reneckon Jlynsl, raner, Maeurnoro [lyTu.

O0o01maruiee NoBTOPEHNE

Ponp ¢u3uku M acTpOHOMHUM B SKOHOMHUYECKOW, TEXHOJOTUYECKOW, COIHMAIBHOM W ITHUECKOU
cdepax AeaTeIbHOCTH YeJIOBEKa, POJb U MECTO (PM3UKHU M ACTPOHOMHH B COBPEMEHHON HAyYHOU KapTHHE
MHpa, poJib (HPU3UIECKON TeopHuH B (GOPMHUPOBAHHUH MPEACTABICHUN O (PU3NUECKON KapTHHE MHUPA, MECTO
¢buznueckoil KapTUHBI MHpa B OOIIEM pSy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IMpPEICTaBICHUI O
MIpHUpoOJIE.

Me:knpeaMeTHbIe CBSI3H

N3yuenue xypca pusuku 6a3oBoro ypoBHs B 11 kitacce ocylecTBiIsieTcst ¢ yu€TOM COJIepKaTeIbHbBIX
MEXIPEIMETHBIX CBSI3el C KypcaMH MaTeMaTUKH, OUOJIOTHH, XMMHH, Feorpaduu U TEXHOJIOTUH.

Meosicnpeomemuule nousamusi, CBA3aHHbIE C M3yYEHHUEM METOJOB HAYYHOTO IO3HAHUA: SIBJICHHE,
HayyHbli (akT, Trumnoresa, (Qusnueckas BeEJIWYMHA, 3aKOH, TEOpHs, HAOIIOACHHUE, OSKCIEPUMEHT,
MOJENUPOBaHUE, MOJIENIb, U3MEPECHHUE.

Mamemamuxa: pelieHne CUCTEMbl YPaBHEHUH, TPUTOHOMETpUYeckrue (YHKIMH: CUHYC, KOCUHYC,
TaHT'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXIAECTBO, BEKTOPHI M HX MPOCKIUU HA OCH
KOOpJIMHAT, CII0O)KEHHE BEKTOpPOB, MPOM3BOAHBIC JJIEMEHTApHbIX (YHKIMMA, TpPU3HAKK TOH00US
TPEYroJbHUKOB, OIMPEIeICHNE TII0MIAAN TUIOCKUX QUryp u o0bhEMa Ted.

buonocus: snexTpuyeckue SBJICHHS B JKUBOM Mpupoie, KojeOaTeslbHbIC ABIKEHUS B KMBOU
IIPUPOJIE, ONITUYECKUE SIBIICHUS B )KUBOU MTPUPOJE, AEHCTBUE PAMallUU HA KUBbIE OPraHU3MBI.

Xumus: CTPOGHHE aTOMOB U MOJIEKYJ, KPUCTAJJIMYECKas CTPYKTypa TBEPIBIX TE€Jl, MEXaHHU3MBbI
00pa30BaHuUs KPUCTAIUIMYECKON PEHIETKH, CIIEKTPAIbHBINA aHaJIH3.

l'eocpachus: MarHUTHBIE TOJIOCA 3€MJIM, 3aJ€KU MArHUTHBIX pyJ, (OTOChEMKA 3eMHOM
IIOBEPXHOCTH, IIPEJCKA3aHNE 3EMIIETPACEHUH.

Texnonocus: JHHUW DIEKTPOIIEpENay, TEHEPATOp MEPEMEHHOTO TOKA, AJIEKTPOJBHUIaTElb,
WHAYKIIMOHHAs 11e€4b, pajap, paAuoNpUEMHHUK, TEIEBU30p, aHTeHHA, TeraedoH, CBY-neub, MpoeKIIMOHHbIN
anmapar, BOJIOKOHHasi ONTHKA, COJTHEYHast 6aTapes.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE
CPEJHEI'O OBILIEI'O OBPA30BAHMUSA

OcBoenne yuebOHOro mpeamera «Dus3mka» Ha ypoBHE cpeaHero ooOmiero obpazoBaHus (0a30BEIi
ypOBeHB) JOJI’KHO o0ecreunTsn AOCTHXKCHUC CIICAYIOIIUX JJUYHOCTHBIX, MCTAIIPCAMCTHBLIX U MPCAMETHBIX
00pa3oBaTeNbHBIX PE3YIBTATOB.

JIMYHOCTHBIE PE3YJIBTATHBI

JIMIHOCTHBIE Pe3yJIbTAaThl OCBOCHUS Y4eOHOTO mpeameTa «DU3uKay JOJKHBI OTPAXKAaTh TOTOBHOCTh
U CIIOCOOHOCTH O0YYarOUIUXCsl PYKOBOJCTBOBATHCS C(HOPMUPOBAHHON BHYTPEHHEH MO3UIMEN JINYHOCTH,
CUCTEeMOW IIEHHOCTHBIX OpPHEHTAIlMi, TIO3UTUBHBIX BHYTPEHHUX YOCKIECHUH, COOTBETCTBYIOIIUX
TPAJUIIMOHHBIM IICHHOCTSIM POCCHUCKOTO OOIIEeCTBA, pACHIMPEHUE MKU3HEHHOTO OIbITa W OIBITa
JESITEILHOCTH B TIPOIIECCE pealIM3alliil OCHOBHBIX HAIIPABJIICHUN BOCITUTATECIIEHOUN JEATEIHHOCTH, B TOM
qHCIIe B YaCTHU:

1) rpaxIaHCKOro BOCIMTAHUSA:

C(OPMHUPOBAHHOCTh TPAKJIAHCKON TO3WIIMK OOYJAIOIIErocs] KaK aKTHBHOTO W OTBETCTBEHHOTO
qJIeHa POCCUHCKOTO 00IIeCcTBa;

MPUHATHE TPAJUITMOHHBIX 00MIECYCIIOBEUSCKIX TYMAaHUCTHUCCKUX B JIEMOKPATHUECKUX [IEHHOCTEH;

TOTOBHOCTH BECTH COBMECTHYIO JISATSIIBHOCTh B HHTEPECaxX IPakIaHCKOTO OOIIECTBa, YIaCTBOBATh
B CaMOYIPaBJICHUH B 00pa30BaTEIIbHON OpraHu3aIiy;

YMEHHE B3aUMOJICHCTBOBATh C COIMAIBHBIMU MHCTUTYTAMH B COOTBETCTBUM C WX (DYHKIHSIMH U
Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHOU U BOJIOHTEPCKOH NESITETHHOCTH,

2) NaTPHOTHYECKOT0 BOCTIMTAHMUSI:

c(hOpMUPOBAHHOCTh POCCUICKOM TPaXIAHCKON UACHTHYHOCTH, TAaTPHOTHU3MA,;

[IEHHOCTHOE OTHOIICHHE K TOCYIapCTBEHHBIM CHMBOJIaM, JOCTHIKEHHSM POCCHUHCKHX YYEHBIX B
o06sacTi (GU3UKHA U TEXHHUKU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSI:

c(OPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBECHUS;

CMOCOOHOCTh OIIGHWUBATh CHUTYalldl0 W TPHHUMATh OCO3HAHHBIC PEIICHUS, OPHEHTHPYSCh Ha
MOPabHO-HPaBCTBEHHBIC HOPMBI U IICHHOCTH, B TOM YHCJIE B ICSITEIHLHOCTH YUEHOTO;

0CO3HAHME JIMYHOTO BKJIaJa B MOCTPOCHHE YCTOMYMBOTO OYAYILETO;

4) 3CTeTHYECKOr0 BOCIIUTAHHUS:

ACTETUYECKOEC OTHOLICHHE K MHUPY, BKJIIOYAs JCTETUKY HAYYHOTO TBOPYECTBA, MPHUCYIIETO
¢bu3nveckoit HayKe;

5) Tpy/10BOT0 BOCIIUTAHUS:

UHTEpEC K pas3iuyHbiM chepaM npodecCHOHAIBHOM NEATSILHOCTH, B TOM YHUCIIC CBS3aHHBIM C
(GU3MKON M TEXHHKOW, YMEHHE COBEpIIaTh OCO3HAHHBIN BHIOOP Oyayiiel mpodeccuu U peann3oBhIBATH
cOOCTBEHHBIE KU3HEHHBIC TIJIaHBbI;

TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHUIO U cCaMO0Opa30BaHUIO B 00J1acTH (DU3HKHU HA TPOTSKECHUH
BCEH KM3HU;

6) 3K0JIOrHYeCKOr0 BOCIUTAHHUSI:

c(hOpPMHUPOBAHHOCTH SKOJIOTHUECKOH KYIbTYpPhI, 0CO3HAHHE TTI00aTHHOTO XapaKTepa SKOJIOTUIECKUX
npobiem;

IUTAHUPOBAHUE M OCYIIECTBJICHHUE JIEHCTBUN B OKpYXKAlOIIeW cpele Ha OCHOBE 3HAHUS Iienei
YCTOWYHMBOTO Pa3BUTHS YEIIOBEUECTBA;



pacIIMpEeHUE ONbITA eI TEIFHOCTH SKOJIOTHYECKOI HalPaBICHHOCTH HAa OCHOBE MMEIOIUXCS 3HAHUN
no ¢usuke;

7) HEeHHOCTH HAYYHOT' 0 MO3HAHUS:

cOPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOILETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI
(bu3nvecKoil HayKH;

OCO3HAHHE IIGHHOCTH HAYYHOW JIESITEIbHOCTH, TOTOBHOCTh B TMPOIECCe H3YUCHHS (PU3HUKU
OCYIIECTBIISATH MPOCKTHYIO U MCCIIC0BATEIBCKYIO ACATSILHOCTh HHIUBHUIYaIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATHI

Ilo3naBaTebHBIE YHHBeEpPCAJIbHbIE YueOHbIE el CTBUS
Ba3oBble jornueckue aecTBus:

CaMOCTOSITENIFHO (DOPMYITUPOBATH M aKTyaJIM3UPOBATH MPOOJIEMY, paCCMAaTPUBATh €€ BCECTOPOHHE;

OTIPENIETISATh 1EH AeITeIbHOCTH, 3a]1aBaTh MapaMeTPbl U KPUTEPUHU UX JOCTIKCHHUS;

BBISIBJISITH 3aKOHOMEPHOCTH U MPOTUBOPEUHS B pACCMATPUBAEMBIX (PU3UUYECKUX SBICHUSX;

pa3pabaThiBaTh TUTAH peIIEHUs MPOOJEMbl ¢ Y4E€TOM aHaiu3a HMMEKOIIMXCS MAaTepUalbHBIX U
HEeMaTepHaJbHbIX PECYPCOB;

BHOCHUTHh KOPPEKTHUBHI B JCSITEIHHOCTh, OIICHUBATh COOTBETCTBUE PE3YIHTATOB IEJISIM, OIICHUBATH
PHUCKH TIOCTIEACTBUHN JEATEIHHOCTH,

KOOPJAMHHUPOBATH U BBITIOJIHATH PAO0OTY B YCIOBHIX PEeaTbHOTO, BUPTYATbHOTO 1 KOMOWHUPOBAHHOTO
B3aMMOICHCTBHS,

Pa3BUBATh KPEATUBHOE MBIIIUICHHUE MPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

Ba3oBrble ncciieqoBare/ibCKue AeiCTBUA:

BJIJIETh HAYYHOU TEPMHUHOJIOTUEH, KIIIOUEBBIMH MOHATUSAMU U METOJaMU (PU3UUYECKON HAYKH;

BIIJIETh HaBBIKAMHU Yy4eOHO-HCCIIEIOBATENIbCKOW U MPOEKTHOM JesITeNbHOCTH B 00JIacTH (PU3UKH,
CIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY IMOMCKY METOJIOB pelleHHs 3a4ad (PU3HUeCcKOro
COJIEpKaHUs, IPUMEHEHHUIO PA3JIMYHBIX METO/I0B [TO3HAHHUS;

BJIAJIETh BUAAMHM JEATEIBHOCTH II0 IMOJYYEHUIO HOBOIO 3HAHMS, €ro HMHTEpIpETaluy,
peoOpa30BaHUIO U IPUMEHEHHIO B Pa3TUYHBIX YUEOHBIX CUTYALUSIX, B TOM YHCJIE IIPU CO3AaHUU YUeOHBIX
MMPOEKTOB B 00J1aCTH (DU3UKH;

BBIABJISITH IPUYMHHO-CJIEACTBEHHBIE CBA3M U AKTYaJIM3UpPOBATH 3aJady, BBIJBUIaTh THIOTE3y €€
peuieHusi, HaXOAWTh APrYMEHThI JUIS JI0KAa3aTEeNbCTBA CBOMX YTBEpXKICHUH, 3aJaBaTh I[apaMeTpbl U
KPUTEPUU PEILICHHUS;

aHAJIM3UPOBATh MOJYYEHHBbIE B XOJE PEIICHMS 3a/layd pe3ybTaTbhl, KPUTUUECKH OLICHUBATH UX
JIOCTOBEPHOCTh, IPOrHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBUSIX;

CTaBUTHh U (HOPMYIHPOBATh COOCTBEHHBIE 33/1a4ll B 00pa30BaTEIbHON NEATEIbHOCTH, B TOM YHUCIIE
MIpH U3y4eHUH (PU3UKU;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLEHUBATh MPUOOPETEHHBIN OIIBIT;

YMETb MEPEHOCUTH 3HAHUS 0 (PU3HKE B MPAKTUYECKYIO 00IACTh KU3HEACITEIbHOCTH;

yMeTb UHTETPUPOBATH 3HAHMSI U3 PA3HBIX MPEIMETHBIX 00acTei;

BBIJIBUTaTh HOBBIE UJIEU, TTPEAJIaraTh OpUrHHAIbHBIE TOAXOAbl U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 33a4H, JOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUSI.

Padora ¢ undpopmanueii:

BIIJIETh HABBIKAMH MOJIydeHUsT MHGOpMaAIuU (PU3MUECKOTO COJACpKAHUS U3 MCTOYHHKOB Pa3HBIX
TUTIOB, CAMOCTOSITENILHO OCYIIECTBISATH TIOUCK, aHATTU3, CHCTEMAaTHU3allMI0 U HHTEPIPETaINio HH(popManuu
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHHUS;

OIICHUBAThH JJOCTOBEPHOCTHh HH(OpMALIHH;



HCIIOJIb30BATL CPCACTBA I/IH(I)OpMaI_II/IOHHLIX U KOMMYHUKAIIMOHHBIX TEXHOJOTUHA B PCUICHUUA
KOTHUTUBHBIX, KOMMYHUKATHBHBIX 1 OPraHU3allMOHHBIX 3a/1a4 C C06JHOIICHI/ICM Tpe6OBaHI/H>'I SProHOMUKU,
TEXHUKH O€30IacHOCTH, TUTHUEHBI, PECypcOCOEpe)eHHs, MPaBOBBIX M ATUYECKHX HOPM, HOPM
nH()OPMAIMOHHOK OE30MMaCHOCTH;

CO37aBaTh TEKCTHI (PU3UYECKOTO COJEp)KAHUS B PA3IU4YHBIX (popmarax ¢ yu€TOM Ha3HAYCHHS
nH(OpMAIIUY U LEIEeBOH ayIUTOPHH, BEIOUpasi ONTUMAIBHYIO (POPMY MPEICTABICHUS M BU3YaTU3aI[1H.

KoMMmyHukaTuBHBIe YHUBepcaIbHbIe y4eOHbIe JelCTBUSA:

OCYIIECTBIISTH OOIIEHHE HA YpOoKaX (PU3UKU U BO BHE-YPOUHOU JEATEIBHOCTH;

pacro3HaBaTh MPEINOCHUTKA KOH(DIMKTHBIX CUTYallMid U CMATYATh KOH(IMKTHI;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBO TOUKY 3pPEHUS C HCIOJIb30BAaHUEM S3bIKOBBIX CPEJICTB;

MMOHUMATh U UCIOJIB30BaTh MPEUMYILIECTBA KOMAHIHON U HHIUBUAYAIbHON pabOThI;

BBIOMpATh TEMATHKY U METO/Ibl COBMECTHBIX JEMCTBHI C y4ETOM OOIIMX HHTEPECOB U BOZMOXKHOCTEN
KaXKJIOTO WIEHA KOJJIEKTUBA;

MIPUHUMATD 11€JTU COBMECTHOM JESITEIbHOCTH, OPraHU30BBIBATH U KOOPAMHUPOBATH JEHCTBUS MO €€
JOCTHKEHHIO: COCTABJIATH IIaH IEHCTBUH, paclpeaessaTh PO ¢ y4€TOM MHEHUH Y4aCTHUKOB, 00CYX/1aTh
pe3yNbTaThl COBMECTHOM pabOTHI;

OIICHMBATh KAaueCTBO CBOEr0 BKJAJa M Ka)XJOT0 yJYacTHHKA KOMaHIbl B OOLIMI pe3ynbTaT IO
pa3paboTaHHBIM KPUTEPHUSIM;

mpeniaraTb HOBBIE IIPOEKThI, OLIEHHWBATh MJEU C TO3UIMA HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBJISITh TMO3UTHUBHOE CTPATETMYECKOE IMOBEACHHWE B PA3IUYHBIX CUTYAIUSX, MPOSBIATH
TBOPUYECTBO U BOOOpakeHHe, ObITh MHULIUATUBHBIM.

PeryasiTuBHble YHHBepPCaJbHbIE YUeOHbIE 1elCTBHS
Camoopranuszanms:
CaMOCTOSITENIBHO OCYIIECTBIIATH T03HABATEIBHYIO JESATENbHOCT B 001acTH (PU3UKH U aCTPOHOMMUH,
BBISIBIISITH TIPOOJIEMBI, CTABUTH U (DOPMYIUPOBATh COOCTBEHHBIE 33/1a4H;
CaMOCTOSITENIBHO COCTABJIATH IJIaH PEHICHHs pacYETHRIX M KAUECTBEHHBIX 33]1a4, IJIaH BBIOJIHEHUS
MPAKTUYECKON pabOoThI C yUETOM UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEANOYTEHUN;
JlaBaTh OLIEHKY HOBBIM CUTYAIIHIM;
paciupsaTh paMKH yueOHOTO MpeMETa Ha OCHOBE JIMYHBIX MTPEANOYTECHUH;
JieNiaTh OCO3HAHHBIN BHIOOD, apryMEHTUPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTD 3a PEIICHHUE;
OIICHUBATh MPHUOOPETEHHBIN OTIBIT;
croco0cTBOBaTh (OPMUPOBAHUIO U TMPOSBICHUIO 3PYIUIUMU B 007acTd (U3HUKH, MOCTOSHHO
MOBBIIIATH CBOW 00pa30BaTENbHBIN U KYJIBTYPHBIN YPOBEHb.
CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJJIEKT:
JlaBaTh OLEHKY HOBBIM CUTYAIIHsIM, BHOCUTh KOPPEKTUBBI B IEATEIILHOCTbD, OLIEHUBATH COOTBETCTBHE
pe3ynbTaTOB LENSM;
BIIJIETh HaBBIKAMH TIO3HABATENbHOW pe(rueKkcuu Kak OCO3HAHMsI COBEpIIaeMbIX JCHCTBUU H
MBICIUTENBHBIX MPOLECCOB, UX PE3YIHTATOB U OCHOBAHUI;
MCIO0JIb30BaTh MPHUEMBI pe(IeKCHU ISl OLIEHKH CUTYalliu, BEIOOpa BEPHOTO PEIICHUS;
YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PEIIEHUS 10 UX CHUKEHUIO;
MIPUHUMATh MOTUBBI U apTYMEHTBI IPYIUX MPU aHAIU3€ PE3YJIbTATOB JIEATEIbHOCTH;
MIPUHUMATD ce0sl, MTOHUMAas CBOU HEJOCTATKU U JIOCTOMHCTBA;
MIPUHUMATh MOTUBBI U apTYMEHTBI IPYIUX MPU aHAIU3€ PE3YJIbTATOB JIEATEIbHOCTH;
MpU3HABATh CBOE MPABO U MPABO APYTUX HA OMIMOKH.



B mporiecce 10CTH)EHUS TUYHOCTHBIX PE3yJIbTATOB OCBOCHUS IPOTPAMMBI 110 (pU3MKE JJIsl YPOBHS
cpenHero oOmiero oOpa3oBaHUS Yy OOYYAIOIIHUXCS COBEPIICHCTBYETCS ASMOIMOHAIBHBIN WHTEIIEKT,
Mpernoaralmuil COPMUPOBAHHOCTH:

CaMOCO3HaHUS, BKIIIOYAIOLIETO CIIOCOOHOCTh MOHMUMATh CBOE AMOIMOHAIBHOE COCTOSIHHE, BUJCThH
HaIpPaBJICHUS Pa3BUTHUSI COOCTBEHHON IMOLIMOHAIILHOU c(hepbl, OBITh YBEPCHHBIM B cebe;

CaMOpEryJIMPOBaHUS, BKIIOYAIOINIETO CAMOKOHTPOJIb, YMEHUE MPUHUMATh OTBETCTBEHHOCTH 32 CBOE
MOBEJICHHE, CIIOCOOHOCTh aJaTHPOBATHCS K SMOIMOHAIBHBIM H3MCHEHHUSAM H MPOSIBISTH THOKOCTH, OBITH
OTKPBITBIM HOBOMY;

BHYTPEHHEH MOTHBAIIUU, BKIIIOYAIONICH CTPEMIICHUE K JOCTHKCHHIO LEIH U YCIEXY, ONTUMH3M,
MHUIMATUBHOCTD, YMEHHUE JICHCTBOBAThH MCXO/IS U3 CBOMX BO3MOXKHOCTEH;

AMIATHH, BKIIOYAIONMICH CIIOCOOHOCTh TOHUMATh AMOIMOHAIBHOE COCTOSIHUE JIPYTHX, YIYUTHIBATH
€T0 MPH OCYIIECTBICHUH OOIIEHHS, CIOCOOHOCTh K COUYBCTBHIO U COTIEPEKHBAHUIO;

COIHMAIBHBIX HABBIKOB, BKIFOYAIOIIMX CIIOCOOHOCTh BBHICTPAHBATh OTHOIICHHUS C APYTMMH JIFOIBMH,
3a00THTHCSI, TPOSIBIISATH MHTEPEC U pa3peiaTh KOH(PIUKTHIL.

NPEAMETHBIE PE3YJIbTATHBI

K xoniy oOyuenus B 10 kjacce nmpenMeTHbIC pe3ynbTaThl HA 0a30BOM YPOBHE JOJKHBI OTPaXKaTh
c(OpPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUMN:

JIEMOHCTPUPOBATh Ha MpUMEpax pojb U MECTO (PU3NKU B (POPMHPOBAHUHN COBPEMEHHON HAay4HOU
KapTHUHBI MUPA, B PA3BUTHH COBPEMEHHON TEXHUKH U TEXHOJIOTUM, B MPAKTUYECKON IE€ATEIbHOCTH JIFOAEH;

YUUTHIBATh TPaHUIBl NMPUMEHEHHUS H3YYEHHBIX (QHU3NYECKHMX MOjejeil: MarepualibHas TOYKa,
MHEepLHaNbHas cHUcTeMa OTcY€Ta, abCOIOTHO TBEPAOE TENO, UACATbHBIM Ta3, MOJAEIN CTPOCHHUS Ta30B,
KUAKOCTEH U TBEPBIX TEJI, TOUCUHBIH IEKTPUUYECKUH 3apsijl IPH pelieHnr GrU3nIecKux 3a/1ay;

pacrio3HaBaTh (pu3MUecKue SBICHUS (IMPOIECCHI) U OOBICHATH UX Ha OCHOBE 3aKOHOB MEXaHHKH,
MOJIEKYJIIPHO-KMHETUYECKOM TEOPUU CTPOCHMS BEIIECTBA M DJIEKTPOJMHAMUKH: DPABHOMEPHOE U
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE NBWKEHHE, CBOOOJHOE MaJieHHE Tel, ABWKEHHE MO OKPYKHOCTH,
UHepLHsl, B3auMoieicTBure Tei, udy3us, OpoyHOBCKOE IBMKEHHE, CTPOSHUE )KUIKOCTEH U TBEPIBIX TEI,
M3MEHEeHHe 00bEMa Tell IPU HarpeBaHuM (OXJIaXkACHHUH ), TEIUIOBOE paBHOBECHE, HCIIApEHUE, KOHICHC AU,
IJIaBJICHUE, KPUCTAJUIM3alus, KUIIEHUE, BJIAXXHOCTb BO31yXa, IIOBBIIICHUE JABJICHHS Ta3a IPU €ro
HarpeBaHWU B 3aKPhITOM COCYJE, CBA3b MEXAY IapamMeTpaMHu COCTOSIHHMS Ta3a B H30Ipolieccax,
JNEKTPU3aLHUs TeJl, B3aUMOJICHCTBUE 3aps0B;

OMHCHIBATh MEXaHMYECKOE J[BIDKEHUE, WCIHOJB3Yys (PU3NYECKUE BEIUYUHBI: KOOPAWHATA, MYTh,
IepeMelIeHue, CKOpPOCTh, YCKOPEHHE, Macca Tena, CHJla, UMIIYJbC Tela, KUHETUYECKas SHeprus,
MOTEHIIMATbHAS YHEPrusl, MEXaHu4yeckasi paboTa, MexaHu4yeckasi MOIIHOCTh; MPH OMHCAHUU MPABUIHHO
TPaKTOBaTh (PU3UYECKHUI CMBICI HCIOJIB3YeMbIX BEIUYMH, UX OOO3HAYCHHsS] U E€AMHUIIBI, HAXOIWUTh
(bopMyIibl, CBSI3BIBAIOIINE JaHHYIO (PU3HUECKYIO BETUUYHUHY C IPYTMMH BEIMYMHAMU,

OMHCHIBATh M3YYCHHBIC TEIUJIOBBIE CBOICTBA TEJN M TEIUIOBBIC SIBJICHHS, HCIOJIB3ysd (U3NYECKUE
BEJIMYMHBI: JABJICHUE ra3a, TEMIIEpaTypa, CPENHssl KUHETUYECKas DHEPrusl XaOTHYECKOIO JBHKECHHS
MOJIEKYJI, CPETHEKBaIpaTUYHAsE CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIJIOThI, BHYTPEHHsISI SHEprus, paboTa
ra3a, Ko3(QQUIHUEHT MOJIE3HOTO JEHCTBUS TEIUIOBOTO JABMIaTessl; MPH OMUCAHUU MPABWIBHO TPAKTOBATh
¢u3nyeckuif CMBICT HCIOJIB3YEMbIX BEIMYMH, UX OO0O3HAueHHs M EJUHMIbI, HAaXOAUTh (HOpMYIbI,
CBSI3bIBAIOIME TAHHYIO (PM3UYECKYIO BETMUNHY C IPYTHMHU BEIUYHHAM;

OTMCBIBATH U3yUYEHHBIE HIIEKTPUYECKHE CBOMCTBA BEIIECTBA U AIIEKTPUUECKUE SBICHUS (TIPOLIECCHI),
UCTOJb3ys (PU3NUECKUE BEIUYMHBIL: 3JCKTPUUECKUN 3apsil, SJIEKTPUUECKOE I0JIe, HANPsSHKEHHOCTD MOJI,
MOTEHIMAJl, Pa3HOCTh MOTEHIMAJIOB; IpPH OINUCAHWU NPABUIBHO TPAKTOBATh (PU3MYECKUI CMBICIT
UCTOJb3yEeMbIX BEJIMYMH, UX O0O3HAYEHMS W €AMHUIIBI; YKa3bIBaTh (POPMYIIBI, CBSA3BIBAIOIIME JAHHYIO
(GU3MYECKYIO BEIUYUHY C IPYTUMHU BEIMYMHAMM;



aHATM3UPOBATh (PU3MUYECKHE MPOLIECCHl U SBJICHUS, UCHOJb3Ys (PU3NYECKUE 3aKOHBI M MPUHLUIIBL:
3akoH BceMupHoro Tsarotenus, |, Il u 1l 3akonsl HproToHa, 3aKOH COXpaHEHUsI MEXaHUYECKOW SHEPIHH,
3aKOH COXpaHEHMsI MMILYJIbCa, INPUHLMII CYNEPHO3ULUU CHJI, IPUHLUI PAaBHONIPABHUS HHEPLHAIbHBIX
CUCTEM OTCU€Ta, MOJEKYISIPHO-KMHETUYECKYIO TEOPHUIO CTPOEHHUS BEIIECTBA, Aa30BbIE 3aKOHBI, CBS3b
CpeaHel KHHETUYECKON SHEPIHH TEIJIOBOTO JBMKEHHS MOJIEKY ¢ aOCOJIIOTHON TeMIepaTypoil, MepBbIii
3aKOH TEPMOJIMHAMUKH, 3aKOH COXPaHEHMsI 3JIEKTPUUECKOI0 3aps/ia, 3akoH KysoHa, pu 3ToM pa3nuyarb
CJIOBECHYIO (POPMYITUPOBKY 3aKOHA, €r0 MAaTEMaTUYEeCKOE BBIPAKEHUE M YCIOBHS (TPAaHHUIBI, 00JIacTH)
MIPUMEHUMOCTH;

OOBSICHATh OCHOBHBIC TPHHLIUIBI JCHCTBUS MAIIWH, NPUOOPOB M TEXHUYECKUX YCTPOUCTB;
pasnauyaTth yCIOBHS UX O€3011aCHOTO MCIIOJIb30BAHUS B [IOBCETHEBHOM XKU3HU;

BBITMIOJTHATh ~ OKCIIEPUMEHTHl 10 HCCICIOBAaHUIO (U3MYECKUX SBICHHH W  TPOLECCOB C
HCIOJIb30BAHMEM TPSAMBIX M KOCBEHHBIX HM3MEPEHUH, MpU 3ToM (HOopMyaupoBaTh MpoOiieMy/3afady u
TUIO0TE3Y y4eOHOro SKCIEPUMEHTa, COOMpaTh YCTAHOBKY M3 MPEUI0KEHHOTO 000pY0BaHuUs, IPOBOAUTD
OTBIT U (POPMYIIUPOBATH BBIBOIbL;

OCYILIECTBIISATh MpPSIMbIE U KOCBEHHbIE W3MEPEHMsS (U3NYECKUX BEJIWYMH, MPU 3TOM BBIOMPATH
ONTUMAJBHBIA CHNOCOO W3MEPEHHsS U HCIOJb30BAaTh H3BECTHBIE METOJbl OIEHKH IOrPEeUIHOCTEN
U3MEPEHUN;

UCCIIEIOBaTh 3aBHUCUMOCTH MEXAy (U3MYECKUMM BEJIMYMHAMH C HCIHOJB30BaHUEM MPSMBIX
U3MEpEeHUuH, MpU ITOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCUPOBAThH Pe3yIbTAaThI MOJTY4EHHOM 3aBUCUMOCTHU
(bu3NyecKuX BETMYMH B BUJI€ TaOIUI U rpa(UKOB, AeNaTh BBIBOJIBI [0 pe3yJabTaTaM HCCIEI0BAHMUS;

coOnrofaTh MpaBmiia OE30MacHOrO TpyJa MpU NPOBEICHHM HCCIEIOBaHHM B paMKax y4yeOHOro
SKCIEPUMEHTa, Yy4eOHO-UCCIIEJOBATENIbCKOM U  TMPOEKTHOM JAEATEIbHOCTH C  HCIOJIb30BaHHEM
U3MEPUTEIIBHBIX YCTPOUCTB | JIA0OPATOPHOTO 0OOPYIOBAHHUS;

pemaTh pacyE€THBIE 3a/1a4H € SIBHO 33JaHHOM (QU3NYECKOM MOJIEIIbIO0, UCTIONb3Ys (PU3MUECKUE 3aKOHBI
Y MPUHIIMIIBI, HA OCHOBE aHaJIM3a yCJIOBUS 3a/1a41 BBIOMPATh (PU3HUYECKYIO MOJIEIIb, BBIICNIATh (PU3NUECKUE
BEIMUYUHBI U (HOPMYJIbl, HEOOXOAUMBIE JUIsl €€ pPelIeHUs, IPOBOJUTh Pacu€Thl U OLIEHUBATh PEATBHOCTD
MOJIy4EHHOTO 3HaueHUsI (PU3NUECKON BEJINUMHBL,

pelmars Ka4eCTBEHHBIC 3aJauyd: BBICTPAWBaThb JIOTUYECKM HENPOTHMBOPEYMBYIO  LIETIOYKY
paccyXJeHU ¢ ONIOPOH Ha N3YYEHHbIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3HUECKUE SIBIICHMUS,;

UCIOJb30BaTh IPU PELICHUH Y4eOHbIX 3a7ay COBPEMEHHbIE MH(MOPMALMOHHBIE TEXHOJOIMM IS
IIOMCKA, CTPYKTYpUPOBAHMS, HWHTEPHPETALUU M MPEJICTaBIeHUs Y4eOHON M HaydyHO-NOMYJIAPHOU
uHGOpMalUY, MOJYYEHHOM M3 pa3IMYHbIX HMCTOYHUKOB, KPUTHYECKH aHAIW3UPOBATh MOJY4aeMYIo
nHpopMaIuo;

IPUBOANUTH MPUMEPHI BKJIAJa POCCUMCKUX M 3apyOeKHBIX YYEHBIX-(DU3MKOB B Pa3BUTHE HAYKH,
00BsICHEHHUE MTPOLIECCOB OKPYXKAIOIIEr0 MUPA, B pa3BUTHE TEXHUKU U TEXHOJIOTH;

UCIOJb30BaTh TEOPETHUYECKHE 3HAaHMUS MO (U3UKE B MOBCEAHEBHOM >KM3HMU s 0OecreueHHs
0€3011aCHOCTH IIpU OOpaIlleHnU ¢ IpUOOpaMy U TEXHUYECKUMHU YCTPOMCTBaMU, JUIsl COXpPAHEHMS 3I0POBbSI
U COOJIIOZICHUSI HOPM 3KOJIOTHYECKOTO MOBEICHUS B OKpYKAIOLIEH cpene;

paloTath B IpyIMIIE C BHIMOJIHEHUEM Pa3IMYHbIX COLMANIBHBIX poJieH, MIIaHupoBaTh paboTy IPYIIIbI,
palMoHaIBbHO paclpeseNaTh 003aHHOCTH U IUIAaHUPOBATh JIEATEIbHOCTh B HECTAHAAPTHBIX CUTYallMsIX,
aJIeKBaTHO OIIEHMWBATh BKJIAJ] K&KJOr0 U3 YUaCTHUKOB I'PYIIIIBI B pElIEHUE pacCMaTpUBaeMON MPOOIEMBI.

K xoniy oOydyenuss B 11 Kiacce nmpeMeTHbIe pe3yabTaThl Ha 0a30BOM YpOBHE JIOJDKHBI OTpaXkaTh
Cc(OPMHUPOBAHHOCTh y OOyHAIOIUXCS YMEHUI:

J€MOHCTPUPOBATh HA MpUMepax pojb U MecTo (u3MKK B (POPMUPOBAHMM COBPEMEHHOI HAaydyHOU
KapTUHBI MUPA, B Pa3BUTUH COBPEMEHHOU TEXHUKU U TEXHOJIOTUH, B IPAKTUUECKOM EATEIBHOCTH JIIOAEH,
LEJIOCTHOCTb U €IMHCTBO (PM3MUYECKON KapTUHBI MHUPA;



YYUTBIBATh T'PAHMIBI PUMEHEHUS! W3YYCHHBIX (PU3UUECKHX MOJEINCH: TOUCUHBIA SJIEKTPUUYCCKUH
3apsij, JIyd CBETa, TOYCYHbII HCTOYHHK CBETA, SJCPHAst MOJEIb aTOMa, HyKJIOHHAsI MOJIeTIb aTOMHOTO sipa
[IPU peleHnH (PU3NIECKUX 3a1a4;

pacnio3HaBaTh (u3MUECKHe SBJICHUS (IpoLecchl) M OOBSICHATH HX HAa OCHOBE 3aKOHOB
JNMEKTPOJMHAMUKN W KBAHTOBOW (M3UKH: DICKTPHUUYECKas IPOBOAUMOCTh, TEIUIOBOE, CBETOBOE,
XUMHUUYECKOE, MarHUTHOE JCUCTBHS TOKAa, B3aMMOJICHCTBHE MArHUTOB, 3JIEKTPOMAarHUTHAs WHIYKIUS,
JeHCTBHE MAarHUTHOTO T0JISl HA TIPOBOIHHUK C TOKOM M IBUOKYLIHICS 3apsi]l, DJICKTPOMarHUTHbIC KOJICOAHHS
U BOJIHBI, MPSIMOJIMHEHHOE pACIpPOCTPAHEHHE CBETa, OTPAXKCHHUE, MPEIOMIICHUE, HHTEPPEPCHILHS,
madpaknus ¥ TONSApH3alMs CBETa, IHCIEpchs cBeTa, (orodnekTpudeckuii pdexr (hortorddekr),
CBETOBOE [IaBJICHHME, BO3HHKHOBEHHE JIMHEHYaTOro CHEKTpa aToMa BOJOPOJA, €CTECTBEHHAs W
UCKYCCTBEHHAs PaJMOAKTUBHOCTb;

ONHKCHIBATh HM3YYCHHBIC CBOWCTBA BelIeCTBAa (DJICKTPUYECKHE, MArHUTHBIC, OINTHYECKHE,
ANEKTPUUECKYIO MIPOBOAUMOCTD PA3IUYHBIX CPEJT) U IICKTPOMATrHUTHBIC SIBJICHHS (TIPOIECCHI), UCTIOJB3YS
(bu3MUecKre BETMYMHBL: dJICKTPHUUSCKHUN 3apsijl, CHJIa TOKA, JJICKTPUUECKOE HATIPSHKEHUE, AIEKTPUIECKOEe
COIMPOTHUBIICHHUE, PA3HOCTh TOTCHIIMAJIOB, ICKTPOBIIKYINAs CHiIa, pPaboTa TOKA, MHIYKIUS MarHUTHOTO
noJisi, cuia Amrepa, cuna JlopeHia, HHAYKTUBHOCTh KaTYIIKH, SHEPTHS 3JICKTPHYECKOTO U MAarHUTHOTO
HoJIed, TepHoJ M dYacTtoTa KoyieOaHWil B KojeOaTeTbHOM KOHTYpe, 3apsii M CHia TOKa B Ipolecce
rapMOHHYECKUX 3JIEKTPOMArHUTHBIX KoJieOaHui, (POKYCHOE PACCTOSIHUE W ONTHYECKAs CHJIa JIMH3bI, IPU
ONMCAHUM TPABHWIILHO TPAKTOBATh (DU3MUECKHN CMBICT HCIOJIB3YEMbIX BEIWYHMH, WX O0O3HAYCHUS U
SIIUHHUIIBI, YKa3bIBaTh (JOPMYJIbI, CBSI3BIBAIOIIHE JAHHYIO (DU3UUCCKYIO BETMUMHY C IPYTUMH BEIMYNHAMHU;

OIMCHIBATh W3yYCHHBIC KBAHTOBBIC SIBJICHHS M MPOIECCHI, MCHONB3YS (PU3MUYECKUEC BEITHYUHBI:
CKOPOCTb JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI M 4aCTOTA CBETA, SHEPTHs U UMITYJIbC (OTOHA, TIEPHUO]T
MOJTypacriajia, YHEPTUsl CBSI3M aTOMHBIX siJIep, IPU ONMCAHUH TPABUIBHO TPAKTOBATH (PU3UUECKHUNA CMBICI
UCTIONIB3YEMBIX BEIMYHMH, MX 0003HAUCHHS W €IUHUIIBI, YKa3bIBaTh (DOPMYIIBI, CBSI3BIBAIOIINE JTAHHYIO
(bHU3MYECKYIO BETMYNHY C IPYTUMH BETHYMHAMM, BHIYUCIIATH 3HaUCHHE (DPU3NUECKOI BETHIHMHBL;

aHAIM3UPOBATh (PU3MUCCKHUE MPOLECCHl U SIBJICHUS, UCTIONB3Ys (PU3UUECKHE 3aKOHBI U MPHUHIHIIBL:
3akoH OMa, 3aKOHBI MOCJIEJOBATEILHOTO W MAPaUICIIFHOTO COSIMHEHUS MPOBOJHHUKOB, 3aK0H JKOymsa—
Jlen1a, 3aKOH 3J€KTPOMAarHUTHON MHAYKIIHMH, 3aKOH NPSIMOJMHEHHOTO PaclpOCTPaHCHUS CBETA, 3aKOHBI
OTpPaXCHHUSI CBETa, 3aKOHBI NPEJIOMJICHUS CBETa, ypaBHeHHe OWHmTeitHa it QoTtorddekra, 3aKoH
COXpaHEHHs YHEPTuH, 3aKOH COXPAHEHHs MMILYJIbCA, 3aKOH COXPAHEHUs JJIEKTPUYECKOTO 3aps/a, 3aKOH
COXpaHEHHs MacCOBOTO YHCIIA, MOCTYNIAThl bopa, 3aK0H paJroakTHBHOTO paclaja, MpH 3TOM Pa3InvaTh
CIIOBECHYIO (DOpPMYJIHMPOBKY 3aKOHA, €r0 MaTEeMaTHYECKOE BBIPAKEHHE M YCIOBHS (TpaHHIBI, 00JIacTH)
NPUMEHUMOCTH;

OTIPENETATh HANpaBlICHHE BEKTOpa WHIYKIUH MAarHUTHOTO IIOJISI TPOBOJHHUKA C TOKOM, CHIIBI
Awmriepa u cuitel Jlopenna;

CTPOUTH U OIHCBHIBATh N300paKEHUE, CO3/[aBaEMOE IUIOCKUM 3€PKaioM, TOHKOU JIMH30H;

BBIMOJIHATH  OKCIEPHUMEHTHl 110 WCCIEJOBaHHIO (DU3MYECKUX SBICHHH W  MPOLECCOB C
UCIIOJIb30BAHUEM TIPSIMBIX M KOCBEHHBIX M3MEPEHHI: NMpH 3TOM (HOpMyIHpOBaTh MpodieMy/3afgady u
THIIOTE3y Y4eOHOTO SKCIEPUMEHTa, COOMpaTh YCTaHOBKY M3 MPEATI0KEHHOTo 000py/I0BaHMUs, TIPOBOIUTH
OTIBIT ¥ ()OPMYIHPOBATH BHIBOIBI;

OCYIIECTBIISITh TPSIMbIE W KOCBEHHbIE HM3MEpeHUs (PU3NYECKUX BEIMYWH, MPH ITOM BHIOMPATH
ONTHMAIBHBIA CIMOCO0 WM3MEPEeHHUs] W HCIOJIb30BaTh W3BECTHBIE METOJBI OIIGHKH IOTPEIIHOCTEN
U3MEPEHUN;

UCCIIEI0BATh 3aBUCUMOCTH (PM3HYECKUX BEITMYNH C HCIIOIb30BaHUEM TIPSMBIX H3MEPEHHIA: ITPU STOM
KOHCTPYHUPOBATh YCTAHOBKY, (PMKCHPOBATH PE3yIbTaThl OJTYYCHHOW 3aBUCUMOCTH (PM3MUECKUX BETHYHH
B BUJIE TaOJHII ¥ rPpaHKOB, JIENaTh BBIBOJIBI IO PE3yIbTaTaM MCCIICI0BAHMS;



coOmogaTh mpaBuia 0e30MacHOTO TpyAa MpU MPOBEICHUM HCCIENOBAHUNH B paMKax yueOHOTO
OKCIEPUMEHTa, Y4eOHO-HCCIEeOBATEIbCKOW M TPOCKTHOH  JIEATETBbHOCTH C  HCIOJB30BaHUEM
M3MEPHUTENIBHBIX YCTPOMCTB U J1aOOPAaTOPHOTO 000PYAOBAHUS;

pemath pacyETHBIE 3a/1a4H C SIBHO 33JaHHON (PH3UIECKON MOJICIBIO, HCTIONB3Ysl (PU3NICCKUE 3aKOHBI
Y TIPUHIIMIIBI, HA OCHOBE aHAJIM3a YCIOBUS 33/1a41 BBIOHPATh (PU3NYECKYIO MOJETb, BBLACTATH (PU3NYECKUE
BEIMYUHBI U (HOPMYIIBI, HEOOXOAUMBIE JUIs €€ pPelIeHUs, TPOBOJUTh Pacy€Thl U OLIEHUBATH PEAJIbHOCTD
MIOJIyYEHHOTO 3HAYEeHUsI (PU3NUECKON BEIUUNHBL,

pelmatb KayeCTBEHHbIE 3aJaud: BbICTPAUBaThb JIOTMYECKH HEMPOTHUBOPEUMBYIO  IIETIOYKY
paccyKJIeHU ¢ OTIOPOM HA U3YUYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTHU U (DU3UYECKHUE SBIICHNUS,

HCI0JIb30BAaTh MPU pEIICHUH y4eOHBIX 3a/lad COBPEMEHHbIE MH()OPMALMOHHBIE TEXHOJIOTUU JUIf
IIOMCKA, CTPYKTYPUPOBAHUS, HHTEPHpPETAMU M MPEACTaBICHUS Y4eOHOM M Hay4HO-IOMYJISIPHON
uH(poOpMalMY, TOJTYYEHHON W3 PA3NIUYHBIX HCTOYHHUKOB, KPUTHUYECKU AaHAIU3UPOBATh IOJydaeMyIO
nH(pOpMaLHIO;

OOBSACHATH NPUHIUIIBI JEHCTBHS MAILIMH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB, pa3inyarh yCIOBUS
nx 0€3011acCHOTrO MCIOJIb30BaHNUs B IOBCEIHEBHOM KU3HH;

MIPUBOJIUTH MPUMEPHI BKJIA/Ja POCCUNUCKHUX U 3apyOeXHBIX YUEHBIX-(U3UKOB B Pa3BUTUE HAYKHU, B
00BsICHEHHUE MPOIIECCOB OKPYKAIOLIETO MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHUH;

HCIO0JIb30BAaTh TEOPETHYECKUE 3HAHUS MO (PU3MKE B TMOBCEAHEBHOW >KM3HHM JUIsl 00ecredeHUs
0€30MMacHOCTH MPH 0OpaIieHNH ¢ TPUOOpaMu U TEXHUUYECKUMHU YCTPOUCTBAMH, JJIi COXPAHEHUS 3/10POBbsI
1 cOOTIOIEHNS HOPM SKOJIOTHUECKOTO MOBEJIEHUS B OKpY KaloLIel cpeie;

paboTaTh B TpyIIE C BHIMOJIHEHUEM Pa3IMYHBIX COLUATBHBIX POJIEH, TUIaHUPOBATh PabOTy rPYIIIILI,
palMOHAIBbHO pacHpeeNaTh 00S3aHHOCTH U TUIAHUPOBAThH JIEATEIBHOCTh B HECTAHAAPTHBIX CUTYalUsX,
a/IeKBaTHO OIIEHUBATh BKJIAJl KaXJ0r0 U3 YYACTHUKOB T'PYIIIbI B PEIICHHE pacCMaTpUBAEMOM MPOOIEMBI.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
H KoanuecTBo yacon
Ne n/m AMMEHOBAIHE PASLCIOB 1 TeM JileKTpoHHBbIe (U poBbIE)
NporpaMmblI Bcero Kontpoabnbie | IlpakTHuyeckue
o0pa3oBaTebHbIE pecypchl
padoThI padoThI
Pazgen 1. PU3UKA U METOJAbI HAYYHOTI'O ITIO3HAHUA
11 A 9 Bbubmmoreka LJOK
' HBHKE H METO/IBT HAYHHOTO TOSHATHA https://m.edsoo.ru/7f41bf72
Hroro o pazaeny 2
Paznen 2. MEXAHUKA
bub6mmoreka IJOK
2.1 K
HHeMaTiia > https://m.edsoo.ru/7f41bf72
bub6mmoreka IJOK
22 Auramica ! https://m.edsoo.ru/7f41bf72
53 3 6 1 1 bu6mmoreka IJOK
' AKOHBL COXPATICHHA B MEXAHHKE https://m.edsoo.ru/7f41bf72
Hroro mo pasneny 18
Pazgen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJUHAMUKA
31 OCHOBBI MOJIEKYIIAPHO-KHHETHIECKOI 9 1 bubmmoreka LIOK
' TEOPUH https://m.edsoo0.ru/7f41bf72
bu6mmoreka LJOK
3.2 O 10 1
CHOBEL TEpMOAIHAMHUIH https://m.edsoo.ru/7f41bf72
33 ArperatHble COCTOSTHHS BEIIIECTBA. 5 bubmmoreka [JOK
' da30BbIE TEPEX OB https://m.edsoo.ru/7f41bf72
HUroro mo pazneny 24
Paznen 4. QJIEKTPOJIMHAMUKA
bubmmoreka [IOK
41 MEKTPOCTATHI 10 1 https://m.edsoo.ru/7f41bf72
[TocTrosiHHBIN 3neKTpryecKuit TOK. TokU B bubmmorexa LJOK
4.2 12 1
Pa3IUYHBIX Cpenax https://m.edsoo.ru/7f41bf72
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Hroro no paspeny

22

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME

68




11 KVIACC

HaumenoBanue pa3xae/ioB U TEM

KoaudecTBo 4acoB

DJIeKTpOHHbIe (I (POBbBIE)

Ne i/ Konrpoiabubie | IlpakTHyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE PeCypcChl
padoTsbI padoThI
Paznea 1. JIEKTPOJANHAMUKA
11 MarunuTHoe noJie. DIeKTpoOMarHuTHas 11 1 3 bubnuorexa [JOK
' WHTYKIHS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pazgen 2. KOJIEBAHUSI U BOJIHbBI
MexaHndecKkue 1 IeKTPOMarHuTHBIE bubnuoreka [IOK
2.1 9 1
KojeOaHus https://m.edsoo.ru/7f41c97c
MexaHW4eCcKHe U 3JIEKTPOMArHuTHBIE bubmuorexa [JOK
2.2 5) 1
BOJIHBI https://m.edsoo.ru/7f41c97c
2.3 Orruka 10 3 bubmorera [IOK
https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24

Pasgen 3. OCHOBBI CIHEIIMAJIBbHOM TEOPUU OTHOCUTEJBHOCTH

OCHOBBI CIEMATIBHON TEOpUHU bubnuoreka [JOK
3.1 4 1
OTHOCHUTEJILHOCTH https://m.edso0.ru/7f41c97c
Utoro no pazneny 4
Pasznen 4. KBAHTOBASI ®U3UKA
N bubmuoreka [JOK
4.1 6
IICMEHTBI KBAHTOBOH ONTHKH https://m.edsoo.ru/7f41c97c
4.2 Crpoenune atoMa 4 Bu6mmorexa LIOK

https://m.edsoo.ru/7f41c97c
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4.3 ATOMHOE SApO

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DNeMeHTBl aCTPOHOMHH U acTPOPUIUKU 7 Et?riﬂ;l r?fee:i('a‘aoi_.[ r(3/I§f41c97c
Hroro no pazneny 7
Paznen 6. OBOBLIAIOIIEE IOBTOPEHUE

6.1 OGoobmraroriee MOBTOPEHHE 4 Et?rfsﬂll;l ;f;‘;g r(l?};f41097c
Hroro no pazneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68
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