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HOACHUTEJIBHASA 3AIITUCKA

[Iporpamma o ¢u3uke 6a30BOro ypoBHsI Ha YPOBHE CpPeAHETO 00IIero oopa3oBaHus pa3paboTaHa Ha
OCHOBE TIOJIO)KEHUN M TpeOOBaHUI K pe3y/ibTaTaM OCBOEHHS OCHOBHOI 00pa3oBaTelbHOW IpPOrpaMMBbI,
npeacraBieHHbix B ®I'OC COO, a Takke ¢ yu€toMm deaepalbHOl pabdouyell MporpaMMbl BOCIIHTAHHUS U
KOHIIEMIUH MpernogaBaHus yaeoHoro npeamera «Dusnka» B 00pa3oBaTeIbHBIX OpraHu3anusx Poccuiickoii
denepanyy, pearu3yoX OCHOBHbIE 00pa30BaTeIbHBIC IPOTPAMMBI.

Coneprkanue mporpammbl 1o (PU3KMKe HANPaBICHO Ha (POPMUPOBAHHE €CTECTBEHHO-HAYYHON KapTHUHBI
mupa obyyaromuxcs 10—11 kimaccoB npu o0ydenun ux ¢usnuke Ha 0A30BOM ypOBHE Ha OCHOBE CHCTEMHO-
NesATeIbHOCTHOrO moaxona. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusmM DPI'OC COO «
[UTAHUPYEMBIM JIMYHOCTHBIM, TPEIMETHHIM W METalmpeIMETHBIM pe3ysibTaTaM OOydeHHs, a Takke
YUUTBHIBAET HEOOXOIUMOCTh pealu3alud MEXIPEIMETHBIX CBA3ed (M3UKH C €CTeCTBEHHO-HAYYHBIMU
yu4eOHBIMU TpeAMeTaMu. B Hell onpenensioTcs OCHOBHbBIE 1€ M3Y4YeHHs] (PU3UKU HA YPOBHE CpPEIHErO
ob1iero o0pazoBaHusl, INIAHUPYEMbIE PE3yIbTaThl OCBOCHUS Kypca (PU3UKH: TMYHOCTHBIE, METAIIPEMETHBIE,
npeaMeTHbIC (Ha 6a30BOM YPOBHE).

[Iporpamma no (pu3KKe BKIIOYAET:

e [JIaHUpPYyEMbIE pEe3yNbTaThl OCBOCHHUS Kypca (U3MKH Ha 0a30BOM YpPOBHE, B TOM UHUCIE

MPEIMETHBIEC PE3YIbTATHI 110 TOaM O0YUYCHHUS;

e cozaepxkanue yuebHoro npeamera «Pusnkay mo rojgaM oOydeHusl.

®du3uka Kak Hayka 0 Hauboliee 00IIMX 3aKOHAX MPUPOJIbI, BBICTYIAsl B KAUeCTBE y4EOHOTO MpeaMeTra
B IIKOJIE, BHOCUT CYILIECTBCHHBIM BKJIaJ B CUCTEMYy 3HaHUU 00 okpyxkaromem mupe. [IkompHBIN Kypc
¢Gu3MKN — cUCTEeMO0Opa3yONUil I €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, IIOCKOIBKY (hU3HUYECKHE
3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SIBJICHUH, U3y4aeMbIX XUMHUEH, Onosiorueii, pusndeckoi reorpadueii
u actpoHoMueil. Mcmonp30Banue W aKTHBHOE MPHMEHEHHE (QU3NYECKUX 3HAHUN ONpEHeIseT XapakTep H
pa3BUTHE PAa3HOOOPA3HBIX TEXHOJIOTHH B cepe IHEPreTUKH, TPAHCIOPTa, OCBOCHHUS KOCMOCA, MOTyYeHUS
HOBBIX MaTepHalioB C 33JaHHBIMU CBOWCTBaAMM M Jpyrux. M3ydyeHue (QpuU3MKH BHOCHT OCHOBHOHM BKIJA[ B
(dbopMHpOBaHNE €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa 00y4aromuxcs, B GOpMUPOBAHNE YMEHHUH TPUMEHSTh
HAyYHBI METOJ1 TO3HAHUS MPHU BHIMOJIHEHUH UMHU YYEOHBIX HCCIEI0BaHUH.

B ocHoOBY Kypca ¢u3uKH Il YPOBHS CpEJHEro oOIIero oOpa3oBaHUs MOJOXKEH pAll UAEH, KOTOpbIe
MO>KHO paccMaTpUBaTh KaK MPUHIUIBI €r0 NOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUM € HEHM KypcC SBISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH COJEPKUT
MaTepuai U3 BceX pa3ziesioB (U3HUKH, BKIIOUYAET KaK BOIPOCH! KJIACCUUYECKON, TAK M1 COBPEMEHHON (PU3HKH.

Hoes cenepanuzayuu. B cooTBeTcTBUM C HeW wmarepuan Kypca (QU3MKH OOBEIUHEH BOKPYT
¢dusnueckux Teopuil. Benymum B Kypce siBisercs GopMHpOBaHUE NPEACTABICHUN O CTPYKTYPHBIX YPOBHSX
MaTEpPUH, BEIIECTBE U MOJIE.

Hoes cymanumapuzayuu. E€ peanu3zaius npeanonaraeT UCIoNIb30BaHHEe TYMAHUTAPHOTO MOTEHIHAIA
¢u3nyeckoil HayKu, OCMBICIIEHHE CBSI3M pa3BUTUS (U3UKKM C pa3BUTHEM OOLIeCTBa, a Takke C
MHPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U KOJIOTHYECKUMU MPoOIeMaMu.

Hoes npuxnaonou nanpaenrennocmu. Kypc pusuku npezamnonaraeT 3HakOMCTBO C HIMPOKUM KPYroM
TEXHUYECKUX M TEXHOJOTHYECKUX MPUIIOKEHUN U3yUYEHHBIX TEOPHUM U 3aKOHOB.

Hoes sxonocusayuu peanusyercs MOCPEICTBOM BBEJIECHUS 3JIEMEHTOB COJIEpKaHUs, MOCBSIIEHHBIX
HKOJIOTUYECKUM TpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHbI C PAa3BUTHEM TEXHMKHM U TEXHOJOTHMH, a
TaKxke 00CyKAeHUs IPoOIeM PallMOHAIBHOTO MPUPOJIOTIONB30BAHUS U HKOJIOTHUECKONH Oe30MacHOCTH.

CrepHEBBIMH dJIEMEHTaMHU Kypca (PU3MKM Ha YpOBHE CpeaHEero oOIiero oOpa3oBaHUs SIBIISIOTCS
¢usnueckue Teopuu (HopMHUpPOBAHUE MPEICTABICHUI O CTPYKTYpE MOCTPOCHUST (PU3NUECKON TEOpUH, POIIH



(GyHIlaMEHTAJIbHBIX 3aKOHOB M MPHHIMIIOB B COBPEMEHHBIX MPEACTABICHUSIX O MPHUPOJE, TPaHMIIAX
MPUMEHUMOCTH TEOPUIA, JJISl OTIMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUI U MPOIIECCOB).

CucTeMHO-eSTEIbHOCTHBIM TMOAXO0 B Kypce (U3MKK peanu3yeTcsi Mpekae BCero 3a Cuér
OpTraHU3aIMH SKCIEPUMEHTAIBHON JesATeNbHOCTH oOyuatomumxcs. s 6a30Boro ypoBHs Kypca (U3HKH —
3TO HCIOJIb30BAaHHE CHCTEMBI (PPOHTAIBHBIX KPAaTKOBPEMEHHBIX SKCIIEPUMEHTOB M JaOOpaTOPHBIX PadoT,
KOTOpBIE B MporpaMme no (u3nke OObETUHEHBI B OOLIMI CHHCOK YYEHHYECKMX MPAKTHYECKHX padoT.
Bbinenenne B yka3aHHOM IepeyHe J1aOOpaTOpPHBIX paboT, MPOBOAMMBIX JUIsI KOHTPOJII W OLIEHKH,
OCYILIECTBIISICTCSl y4aCTHUKaMU 00pa30BaTEIbHOTO IMpoLiecca MCXOs U3 OCOOEHHOCTEH IMJIaHUPOBAHUSA U
ocHauleHus: kaOunera ¢usuku. I[lpm sTomM oOecneunBaeTcs OBIaZeHUE OOYYAIOIIUMUCS YMEHUSIMU
MIPOBOAUTH KOCBEHHbBIE H3MEPEHMsI, UCCIEIOBAHUS 3aBHUCUMOCTEH (PU3NYECKMX BEIUYMH U IOCTAHOBKY
OTIBITOB I10 MPOBEPKE MPEIATIOKEHHBIX THIIOTES.

Bonbioe BHUMaHUE YJIENsAETCS PEIICHUIO PACUETHBIX M KAuyeCTBEHHBIX 3amay. [Ipu stom Juis
pacu€THBIX 3a/1a4 MPUOPUTETOM SBISIOTCS 33Ja4d C SBHO 33JaHHOW (PM3NYECKON MOJENbIO, TIO3BOJISIIOIINE
NPUMEHSATh M3YYEHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO pasjenia Kypca, Tak U HHTETPUPYA
3HaHUS U3 Pa3HBIX pa3ne’oB. [y KaueCTBEHHBIX 3a7ad MPUOPUTETOM SIBIISIIOTCS 3alaHUs HA OOBSICHEHUE
MpoTeKaHus (HU3MUYECKUX SBIIEHUN M MPOLIECCOB B OKPYXKAIOIICH *KU3HHU, TpeOyromre BpiOOpa pusndeckon
MOJIETIH JIJISl CUTYaIlMH MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ tpeboBanusmu PI'OC COO Kk MaTepuasbHO-TEXHHUYECKOMY O00€CIEeYeHHIO
yueOHoro mporiecca 0a30BbIii YpOBEHb Kypca (DU3MKU HAa YPOBHE CpeaHEro odiero oOpazoBaHUs JOJKEH
M3y4aThCsl B YCIOBHUSX NPEAMETHOro KaOwHeTa (DM3WKH WM B YCJIOBHUSAX WHTETPUPOBAHHOTO KaOWHETa
MPEIMETOB €CTCCTBCHHO-HAYYHOTO MUKJIA. B kabuHeTe (pM3MKU JOHKHO OBITh HEOOXOAMMOE 1ab0paToOpHOE
000pyI0BaHUE /ISl BHIIOJIHEHHUS YKa3aHHBIX B IIPOrpamMMe 1Mo (PU3MKe YUCHHUECKUX MPAKTHUECKUX paboT u
JEMOHCTPALIMOHHOE 000PYAOBAHHUE.

JleMoHCTpanmoHHOE 00O0pynoBaHHE (HOPMHUPYETCS B COOTBETCTBUU C TMPHHIUIIOM MHHHAMAJBHON
JIOCTaTOYHOCTU U OO0ECIeunBaeT IMOCTAHOBKY IEPEUMCIICHHBIX B MporpamMme Mo (U3HMKE KIIOUEBBIX
JIEMOHCTpPALIUIA 1711 UCCIICIOBAHMS M3Y4aeMbIX SBJICHUN U MPOLIECCOB, IMIUPUUYECKUX U (yHIaMEHTAIbHBIX
3aKOHOB, UX TEXHUYECKUX MPUMEHEHHH.

JIaGopaTtopHoe 00OpyAOBaHHE sl YYEHMUYECKHX MpakTHUECKUX padoT Qopmupyercs B BuUIE
TEMATUYECKHX KOMIUICKTOB M OOECIIEYMBAETCS B pPAacdy€Te OJHOTO KOMIUIEKTa Ha IBYX OOYYarOIIHXCS.
Temarudeckrne KOMIUIEKTHI J1a0OpaTOpHOTO 00OPYJOBAaHUS JTOJHKHBI OBITH MOCTPOSHBI HAa KOMIUIEKCHOM
MCTIOJIF30BAaHUH AHAJIOTOBBIX U IM(POBBIX MPHOOPOB, a TaKKe KOMIBIOTEPHBIX U3MEPUTEIBHBIX CHCTEM B
BU/JIE IUPPOBBIX 1a00paTOPUH.

OCHOBHBIMU LETSIMH U3Y4€HUS PU3UKU B 0011IEM 00pa30BaHUU SIBIISIOTCA:

e (opMHUpOBaHHME WHTEpeca W CTPEeMIICHHsS OOyJaromWXCs K HAYYHOMY HW3YYCHHUIO TPUPOJIEI,

pa3BUTHE UX WHTEIUIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;
® pa3BUTHE TPEJCTABICHUI O HAyYHOM METOJIe MO3HAHHUS U (POPMHUPOBAHHE HCCIIEIOBATEIHCKOTO
OTHOIICHHS K OKPYKAIOLIIM SIBIICHHSIM;

e (opMHUpPOBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3ysbTaTa U3Y4YEeHUs OCHOB CTPOEHUS MaTepuu U
(GbyH1aMeHTaJIbHBIX 3aKOHOB (DU3UKH;

e (opMupOBaHHE YMEHHUI OOBSICHATDH SBJICHUS C UCMOJIb30BAHUEM (DU3UUYECKUX 3HAHUNA M HAyYHBIX
JI0Ka3aTeNbCTB;

e (opMHUpOBaHME MPEACTABICHUN O posd (PU3MKH A pa3BUTHS APYIMX €CTECTBEHHBIX HAyK,
TEXHUKU U TEXHOJIOTHII.

JloCTIKEHHE ITHX Iesiel 00ecrieqnBaeTCs pelIeHneM CIeAYIOMIMX 3aJa4 B MpoIiecce U3yueHHs Kypca
($u3MKK Ha ypOBHE CpeaHEro o0IIero 00pa3oBaHUs:



e npuoOpeTeHHe CHUCTEMbl 3HAHHH 00 OOHMX (U3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUSX,
BKJTIIOYAst MEXaHUKY, MOJIEKYJISIPHYIO (DPU3UKY, NEKTPOJUHAMUKY, KBAHTOBYIO (DU3HUKY M 3JIEMEHTHI
acTpo(u3uKy;

e (opMHUpOBaHME YMEHHUH TPHUMEHATh TEOPETUYECKHE 3HAHUSA JUIS OOBACHEHHS (PU3UIECKUX
SIBJICHUI B IPUPOAE U JJIsl IPUHATHUS MPAKTUUYECKUX PEIICHUH B TIOBCEAHEBHOM KHU3HH;

® OCBOCHHE CIOCOOOB pEIICHHs pa3IMYHBIX 33]ad C SIBHO 33JaHHOW (hU3MYECKON MOJETBIO, 3a/1a4,
MOJIPa3yMEBAIOIINX CAMOCTOATENBHOE CO3/1aHue (U3NYECKOH MOJENH, aJeKBATHOM YCIIOBHIM
3aJauu;

® T[OHMMaHHe (U3MYECKUX OCHOB M TPHHIMIIOB JEHCTBUS TEXHUYECKUX YCTPOMCTB H
TEXHOJIOTUYECKUX MPOIIECCOB, UX BIUSHHS HA OKPYXKAIOIIYIO CPENY;

® OBJAJCHUE METOJAaMH CaMOCTOSTEIBHOTO IUIAHWPOBAaHHMS M HPOBEICHHS  (U3MUECKUX
HKCHEPUMEHTOB, aHalM3a M HHTEPIpeTaluy HH(pOpManuu, ONpeAeTeHUs JOCTOBEPHOCTH
MOJTyYEHHOTO pe3yiIbTara;

® CO37aHME YCIOBUH [UIi pa3BUTHS YMEHHH MPOEKTHO-MCCIENOBATEIbCKOM, TBOPUYECKOM
JEATEILHOCTH.

Ha uzyuenue ¢usuku (6a30BbIi ypOoBEHB) HA YPOBHE CPEAHEro 001ero oopasoBaHusi 0TBOAUTCS 136

yacoB: B 10 kiacce — 68 yacoB (2 yaca B Heneno), B 11 kiacce — 68 yacoB (2 yaca B HEZIEIO).

[Ipemiaraemsrii B mporpaMme 1o (Gpu3MKe rnepeyeHp Jab0paTOPHBIX M MPAKTUYECKUX padOT SBISETCS

PEKOMEHIOBAaHHBIM, YUYWTENb JAEJaeT BHIOOp MpOBENEHHUS JaObOpaTOpPHBIX padOT M OMBITOB C Y4YETOM
MHIUBHUIyaIbHBIX OCOOCHHOCTEH 00yYaromixcsl.

COILEPKAHUE OBYYEHMUSA
10 KITIACC
Pa3nesa 1. ®du3uka U MeTOIbI HAYYHOI'O NIO3HAHUS

®usuka — Hayka o npupoze. Hayuneie MeTo bl MO3HaHUS OKpYKarolero mupa. Poib skcriepuMenTa u
TEOPUHU B IIPOLECCE [TO3HAHUS TPUPOJIbI. DKCIIEPUMEHT B (PU3HKE.

MopenupoBanue (pu3nyecKux SIBICHUU U TporieccoB. Hayunbie rumore3sl. Ou3nueckue 3aKOHBI U
Teopuu. ['paHuIIbl MPUMEHUMOCTH (pU3HUECKUX 3aKOHOB. [IpUHITNI COOTBETCTBUS.

Ponbp u Mecto ¢usuku B GOpMUPOBAHHUU COBPEMEHHOW HaydyHOH KapTUHBI MHpA, B MPAKTUYECKOM
NEATEIbHOCTH JIFOAEH.

Jlemoncmpayuu

AHanoroBble 1 IU(PPOBBIE U3MEPUTENBHBIE TPUOOPHI, KOMITBIOTEPHBIE TATUUKH.

Pa3nes 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe JBUXKeHHE. OTHOCUTEIBHOCTh MEXaHWYecKoro JBumxkeHHs. Cucrema oOTcuéTa.
Tpaexropus.

[Tepemenienue, cKopocTh (CpeaHsisi CKOPOCTh, MTHOBEHHAs] CKOPOCTb) U YCKOPEHHE MaTepHalbHOM
TOYKH, UX MPOEKIIUHA HA OCU CUCTEMBI KoOpAUHAT. ClI0XKEHNE NePEMEIIEHUN U CI0KEHNUE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOpPEHHOE MPSIMOJMHEWHOE IBMKEHHE. |'pa@uKku 3aBUCUMOCTH KOOPAMHAT,
CKOPOCTH, YCKOPEHHUS, yTH U NIEPEMEIICHHUS MaTEPUAIIbHOU TOYKH OT BPEMEHH.

CBoOoaHoe majeHne. Y CKopeHrue CBOOOHOTO TaICHHS.

KpuBonuneriHoe nBuxeHue. [[BHKeHHWE MaTepHalbHOM TOYKH MO OKPYKHOCTHM C TMOCTOSIHHOW IO
MOJYJTI0 CKOPOCTHIO. YTJOBasi CKOpPOCTh, JIMHEHHass CKOpocTh. llepwon w wactora oOparieHwus.
[{eHTpOCTpEMUTENBHOE YCKOPEHHUE.

TexHn4eckue yCTpONCTBA U MPAKTUYECKOE NPUMEHEHHUE: CIIUIOMETDP, IBUKEHUE CHAPAJIOB, LIETTHBIE U
PEMEHHBIE TIEPEAAYH.



Jlemoncmpayuu

Monens cucTeMbl OTCUETA, MIUTFOCTPALUs KHHEMAaTHYECKUX XaPAKTEPUCTHK JIBHKEHUS.

IIpeoOpa3oBanue IBUKEHUN C HCIIOIB30BAHNEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM IPOCTPAHCTBE.

Habnronenue nBuxeHus Tena, OpOIeHHOro MO YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

W3mepenue yckopeHust CBOOOIHOTO MaACHUSI.

Hamnpasinenue CKOpoCTH IpU JBUKEHUU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3y4yeHne HEpaBHOMEPHOTO JBUKECHHUSI C LIENbIO OIIPEIEICHHS] MTHOBEHHON CKOPOCTH.

HccnenoBanue COOTHOLIEHUS MEXAY IyTSIMH, IPONICHHBIMU TEJIOM 3a IOCIEAOBATEIbHBIC PaBHBIC
IIPOMEXXYTKH BPEMEHU IPU PABHOYCKOPEHHOM JBMKCHHUH C HA4aJIbHOW CKOPOCTBIO, PABHOM HYIIIO.

N3yuenune nBUKEHU IAPUKA B BI3KOU KUIKOCTH.

W3yuenne nBU>KEHUS Teja, OpPOLICHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[IpuHnun otHOocuTenbHOCTH ['anmunes. Ilepseiii 3akoH HeroToHa. IHEprmanbHble CHCTEMBI OTCUETA.

Macca tena. Cuna. [lpunnun cynepnozunuu cuii. Bropoii 3akon HeroToHa 1711 MatepuanbHOM TOYKH.
Tperuit 3akon HproToHA 111 MaTepraIbHbIX TOYEK.

3aKoH BceMupHoro TaroreHus. Cuna Tsoxectu. Ilepsas kocMuyeckas CKOpOCTb.

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

Tpenue. Bunel Tpenus (mokosi, ckosbxeHus, kauenus). Cuna tpenus. Cyxoe tpeHue. Cuiia TpeHUs
CKOJILKEHUSI U cuina TpeHus mokos. Koapdumment tpenns. Cuna CONpOTHBICHUS NPU IBIKCHUH Tella B
KUJKOCTH WIH rase.

[TocTynaTensHOE M BpaIIaTeIbHOE ABMKEHUE a0COMIOTHO TBEPIOTO TEaA.

MoOMEHT CuiIbl OTHOCHUTENIBHO OCH BpameHus. [1ineqo cumbl. Y ciaoBus paBHOBECUs TBEPAOTO TeA.

TexHuueckue YCTPOﬁCTBa " NPAKTHYCCKOC MPUMCHCHHC: IMOAIINIIHUKH, ABUKCHUEC HNCKYCCTBCHHBLIX
CITYTHUKOB.

Jlemoncmpayuu

SIBneHME NHEPLMH.

CpaBHeHHE Macc B3aMMOJICHCTBYIOIIUX TEI.

Bropoii 3akon HeroToHa.

N3mepenue cu.

CrnosxeHnue cui.

3aBHCUMOCTB CHUJIBI YIIPYTOCTH OT Je(OpMaLnu.

Hesecomocts. Bec Tena npu ycKOpEHHOM NOIBEME U MTAJICHUH.

CpaBHEHHE CHUJI TPEHUS TIOKOS, KAUYEHHS U CKOJIbKEHUS.

YcnoBus paBHOBecHs TBEPAOTO Tena. Buabl paBHOBeCHSI.

Yuenuueckuii sxcnepumenm, n1abopamopuvle pabomuol

N3ydenue nBuxenust Opycka 1o HaKJIOHHOW MIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAIOLIUX B MPYKWHE U PE3UHOBOM 00pa3slie, OT UX
nedopmariim.

HccnenoBanue ycioBuil paBHOBECHUS TBEPIOTO TeJa, UMEIOIIEr0 OCh BPAICHUS.

Tema 3. 3aKonbl COXpanHeHUsn 6 MEXAHUKE

Hmnynbe MaTepuanbHOM TOUKH (Tesa), CUCTEMbl MaTepHAIbHBIX ToueK. VIMIyIbC CHUIIBI U U3MEHEHHE
UMITyJIbCa TeJa. 3aKOH COXPAaHEHUs UMITyJbca. PeakTUBHOE JBUKEHHUE.

Pa6ora cunbl. MOIIHOCTE CHUITBI.

Kunernueckas sHeprusi MarepuanbHOM TOUkU. TeopeMa 00 M3MEHEHUU KHHETHUECKON SHEPTUH.



[TorennmaneHass o»Heprusa. [loTeHnmanpHas dSHEpPrus yOnpyro AeGOpMHUPOBAHHON TMPYKHHBI.
[TorennuanbpHast SHEprus Tesa BOIU3U MOBEPXHOCTH 3EMIIH.

[TorennuaneHble U HENMOTEHUMAIbHbIE CUIbl. CBsI3b paOOThl HEMOTEHLIMAIBHBIX CHJ C U3MEHEHHUEM
MEXaHUUYECKON 3HEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUUYECKOM SHEPTUH.

Yupyrue u Heynpyrue CTOIKHOBEHHUSL.

TexHudeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: BOJOMET, KONEDP, NMPYKUHHBIM IUCTOJIET,
JBUKEHHUE paKeT.

Jlemoncmpayuu

3aKOH COXpaHEHMS UMITYJIbCA.

PeakTuBHOE IBMKEHUE.

Ilepexon noTeHUUAIBHON SHEPTUU B KUHETUYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yuenne abCOMOTHO HEYIIPYTOTo yAapa ¢ MOMOIIBIO ABYX OJMHAKOBBIX HUTSIHBIX MasTHUKOB.

HccnenoBanue cBs3u pabOThl CHIIBI C W3MEHEHHEM MEXaHHMYECKOH SHEpruH Tejla Ha IpHMepe
PacTsLKEHUS PE3UHOBOTO KIyTa.

Pazpnen 3. MosekyasipHasi pu3uKa 1 TePMOAUHAMHUKA

Tema 1. Ocno6bl MONEKYNAPHO-KUHEMUUECKOU Meopun

OCHOBHbIE TOJIOKEHHUSI MOJIEKYJIIPHO-KMHETUYECKOH TEOpUM M HX OIBITHOE OOOCHOBaHHE.
bpoynoBckoe nBmxenue. uddysus. Xapakrep ABMKEHHS U B3aUMOJICHCTBUS 4acTHl] BelecTsa. Moaenu
CTPOEHMSI T'a30B, JKUJIKOCTEH M TBEPIBIX T€I U OOBSCHEHUE CBOMCTB BEIIECTBA HA OCHOBE ITHX MOJEJIEH.
Macca u pazmepsl Mosekyi. Konnuecto Bemectsa. [loctosnnas ABorapo.

TennoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenscus.

Monens uneanbHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHYECKONH TEOPUM HIEAbHOTO
raza. AOCONIIOTHAsI TeMIlepaTypa Kak Mepa CpeAHeld KWHETHYECKOW YHEPTUH TEIJIOBOTO JIBUKECHHUS YaCTHIL
raza. lllxama Temneparyp KenbBuna. I'a3oBble 3akoHbl. YpaBHeHue Menaeneesa—Kianeiipona. 3akoH
HansToHa. M3ompoueccsl B HIEaIbHOM Ta3e C IOCTOSHHBIM KOJMYECTBOM BeulecTBa. ['paduueckoe
IIpeJCTaBICHUE U30MPOLIECCOB: U30TEPMa, H30X0pa, n300apa.

TexHuueckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHHUE: TEPMOMETP, GapoMeTp.

Jlemoncmpayuu

OnbIThI, J0Ka3bIBAIOIINE TUCKPETHOE CTPOEHUE BelIecTBa, (oTorpaduu MOJEKYJl OpPraHuYecKuX
COCIMHEHU.

OnpIThl 10 AUPPY3UH KUAKOCTEN U TA30B.

Mogens OpOyHOBCKOTO JIBUXKEHUSI.

Mopgens onbita IlITepHa.

OnbIThI, JOKa3bIBAIOLIME CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOJICHCTBHS.

Monens, HIUTFOCTpUpYIOLIas IPUPOLY AABJIECHUS ra3a Ha CTEHKH COCYAA.

OnbIThI, HJUTIOCTPUPYIOLINE YPAaBHEHUE COCTOSHUS H1€aJIbHOTO ra3a, U30MpOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

Ompenenenne Macchl BO3AyXa B KJIACCHOW KOMHAT€ Ha OCHOBE HW3MEpEHUUM O0BhEMa KOMHATHI,
JIABJICHUS U TeMIIepaTyphl BO3/lyXa B HEH.

HccnenoBanue 3aBUCMMOCTH MEX]Ty ITapaMETPaMU COCTOSIHUS pa3peKEHHOT0 Tasa.

Tema 2. Ocnoevt mepmoounamuku

TepmoaunaMuyeckas cucrtemMa. BHYTpeHHSS SHEprus TePMOJMHAMUYECKON CHUCTEMBI M CIOCOOBI €€
n3MeHeHHs. KomnuecTBo TemnoTsl U paboTa. BHYTpeHHss SHEprHst 0JHOATOMHOTO MI€aJIbHOTO Ta3a. Buiel
TeIUIoNepeiay: TEeIUIONPOBOJAHOCTh, KOHBEKLHUS, W3JIyueHUE. YJelnbHas TeIIOEMKOCTh BEIIECTBa.
KonnuecTBo TemoThl pH Temjionepeaaye.



[Tonstue 06 agmabatHom mporecce. [lepBriii 3akoH TepMoauHaMuKU. [IpuMeHeHne mepBoro 3akoHa
TEPMOJMHAMMKH K u3onporeccam. I'papuueckas uHTeprnperanus padoTsl rasa.

Bropoii 3akoH TepmoanHamMuku. HeoOpaTuMOCTh IPOIIECCOB B MIPUPO/IL.

TernoBbie MammHbl. [IpUHIKIIEL TEHCTBUS TEIUIOBBIX MamiH. [IpeoOpa3oBaHus SHEPTHH B TETUIOBBIX
mamuHax. Koag¢unuent monesnoro neiictBusi temnoBoil Mammumubl. Lukn Kapao u ero xkoadduuumeHT
II0JIE3HOTO AEUCTBUSL. DKOJOTUYECKUE MPOOIEMBI TEIIOIHEPIETUKH.

TexHuueckue yCTpOHCTBA M NPAKTUUECKOE IPUMEHEHHWE: JIBUraTellb BHYTPEHHErO CrOpaHMs,
OBITOBOM XOJOAUIBHUK, KOHIUIIUOHED.

Jlemoncmpayuu

V3MeHeHMe BHYTpEHHEW >HEpPruu Tesa MpU COBEPIIEHUH PAaOOThI: BBUIET MPOOKHU M3 OYTBUIKH IO
JeWCTBUEM CXKATOTO BO3lyXa, HarpeBaHue 3(pupa B JaTyHHOH TpyOKe MyTEM TpeHUs (BUACOAEMOHCTPALINs).

N3meHeHne BHyTpeHHEHN 3Hepruu (TemiepaTypsl) Teja Ipu TeIUIonepeaaye.

OmnpIT 0 aguabaTHOMY PACHIMPEHUIO BO3yXa (OMBIT C BO3YIIHBIM OTHUBOM).

Mopenu mapoBoil TypOHMHBI, ABUraTelNsi BHYTPEHHETO CTOPAaHUsl, PEaKTHBHOTO ABUTATEIIs.

Vuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenue yienbHONU TEINIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanun eeujecmea. Pazosvie nepexoowvl

[TapooOpazoBanue u KoHJeHcauus. VcrmapeHue M kumeHue. AOCONIOTHAs M OTHOCHUTEJbHAs
BJIQXKHOCTh Bo3ayxa. HacblmeHHblil nap. Y ienbHas TemioTa napooopazoBaHusi. 3aBUCUMOCTb T€MIIEpaTyphbl
KHUIIEHUS OT JIaBJICHMUSI.

Teépmoe Teno. Kpucrammudeckue n amopdHbie Tena. AHU30TPONUS CBOMCTB KpUCTALIOB. JKuakue
kpuctaibsl. CoBpeMeHHble MaTepuanbl. [lnaBiaeHue u kpucramudzauus. YAeiabHas TEIJIOTa IUIABICHMS.
CyOmumarus.

YpaBHEHHE TEIJIOBOTO OanaHca.

TexHnuyeckue ycTpolWcTBa M NPAKTHYECKOE NPUMEHEHHUE: TMTPOMETP U IICUXPOMETP, KAIOPUMETD,
TEXHOJIOTUH MOITY4YEHHSI COBPEMEHHBIX MaTEPUAIIOB, B TOM UMCJIE HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX M1APOB.

Kunenue npy noHM>KEHHOM JIaBJICHUH.

Crioco0ObI U3MEPEHHS BIAKHOCTH.

Habntoienne HarpeBaHus U MJIaBIEHUS KPUCTAINIMYECKOTO BELIECTBA.

JleMOHCTpanust KpUCTAJLIOB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenne OTHOCUTENBHON BIa)KHOCTH BO3/1yXa.

Paznen 4. daekrpoamHaMmnka

Tema 1. dnekmpocmamuxa

OnexTpuzanus Ten. OleKTpudeckuil 3apsina. JlBa Buaga snexkTpuueckux 3apsaoB. IIpoBoanHukw,
JTUDJIEKTPUKU U MOTYIPOBOAHUKH. 3aKOH COXPaHEHUS 3JIEKTPUUECKOT0 3apsiaa.

B3anmoneiictBue 3apsiaoB. 3akoH Kynona. ToOYeUYHBIN 3JEKTPUYECKUN 3apsii. DIEKTPUUYECKOE MOJIE.
HamnpsoxkéHHocTh  3nexTpudeckoro mons. IlpuHounm cynepno3uuuy  3leKTpUYeCKHuX Iosie. JInmHum
HaNpPsKEHHOCTH AIEKTPUYECKOTO TTOJIS.

Pabora cun snextpocratnueckoro monsd. I[lotenuwman. Pasnocts mnorenumanos. [IpoBonHuku u
JOUBJIEKTPUKHU B DJIEKTPOCTATUUECKOM ToJIe. J(nanekTpruyeckas IpOHUIAEMOCTb.

OnexrpoéMkocTh. KoHaeHcaTop. DNEKTPOEMKOCTh INIOCKOTO KOHJAEHCATOPA. DHEPTUs 3apsKEHHOTO
KOHJIEHCATOopa.



TexHuueckue  yCTpOWCTBA W INPAKTHYECKOE  NPUMEHEHHUE:  JJIEKTPOCKOI,  AJIEKTPOMETP,
ANEKTPOCTATUYECKAs 3allUTa, 3a3eMJICHHE 3JIEKTPONpUOOpOB, KOHJIEHCATOP, KOMHUPOBAJIbHBIN ammapar,
CTPYUWHBII TPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U IPUHIUIT ACUCTBUSA JIEKTPOMETPA.

B3anmopeiicTBre HaRIEKTPU30BAHHBIX TEJ.

DIEKTPUUECKOE 10JI€ 3apsSyKEHHBIX TEII.

[IpoBOIHMKH B 3EKTPOCTATHUECKOM IIOJIE.

DIeKTpOCTaTUYECKas 3allUTA.

JIMBIIEeKTPUKHU B 3JIEKTPOCTATUUECKOM I10JI€.

3aBUCHMOCTD AJIEKTPOEMKOCTH IIOCKOIO KOHJEHCATOpa OT IUIOIIAJM IUIACTHH, PACCTOSHUS MEXIY
HUMU U IUIJIEKTPUYECKON TPOHUIIAEMOCTH.

OHeprus 3apsKEHHOI0 KOHAEHCAaTOopa.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

N3mepenue 351eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. [locmoannwiit 31exkmpuveckuii mok. Toxu 6 paznuunvix cpedax

DIEeKTPUYECKUI TOK. Y CIOBUS CYIIECTBOBAHUS 3JIEKTpUUECKOro Toka. Mcrounuku Toka. Cuia Toka.
[TocTostHHBIM TOK.

Hanpsixenue. 3akon Oma ajid yyacTka Henu.

DNEeKTPUUECKOE CONpPOTUBJICHHE. YJEJIbHOE CONpPOTUBJIEHHE BemlecTBa. llocienoBaTenbHoe,
[apaJuIeIbHOE, CMEIIAHHOE COCIMHEHNE IIPOBOAHUKOB.

Pa6ora anekrpudeckoro Toka. 3akoH Jxoymins—JIenia. MOIIHOCTE 3JEKTPHUECKOTO TOKA.

DNEeKTpOABMKYIIasl Cujla U BHYTPEHHEE CONPOTHUBIIEHHE MCTOYHMKA TOKA. 3akoH OMa i MOJHOU
(3aMKHYTOI) 251eKTpuueckoit nenu. KopoTkoe 3aMbIkaHue.

DNEKTpOHHAs MNPOBOAUMOCTb TBEPABIX METAJIOB. 3aBUCHMOCTb COINPOTHBJICHUS METAJIOB OT
Temrneparypbl. CBEpXIIPOBOJIUMOCTb.

DneKkTpuyecKuil TOK B Bakyyme. CBOMCTBA ANEKTPOHHBIX MTyYKOB.

[TonmynpoBonHuku. CoOCTBEHHAs M NMPUMECHAs MPOBOJMMOCTH MOJIYNpPOBOJHUKOB. CBoiicTBa p—n-
nepexoja. [lomynmpoBogHUKOBBIE TPHOOPHI.

DNeKTpUYECKU TOK B pacTBOpax M paciiiaBax 3JIEKTPOJIUTOB. DJEKTPOJIUTHUYECKAs JAUCCOLMALIMSL.
DNEeKTPOIH3.

DnexTpuueckuil Tok B razax. CaMoCTOSTENbHBIN U HECaMOCTOSTENbHBIN pa3psaa. Monnus. [1na3ma.

TexHnueckue ycTpoHCTBAa M IPAKTUYECKOE NPUMEHEHHUE: aMIEPMETp, BOJBTMETP, pEOCTar,
UCTOYHHUKHM TOKA, OSJIEKTPOHArpeBaTelIbHble MPUOOpPHI, 3JIEKTPOOCBETUTENIbHBIE NPUOOPHI, TEPMOMETP
COMPOTUBIICHUS, BaKyyMHBI JHOJ, TEPMUCTOPHI M (OTOPE3UCTOPHI, MOTYIMPOBOJHUKOBBIN AHOM,
raJibBaHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HapsHKEHMS.

3aBUCUMOCTh COIPOTUBICHUS LUIMHAPUYECKUX MPOBOJHUKOB OT JUIMHBI, IUIOMIAU TOMEPEUHOro
CEYECHMS U MaTepHaa.

CMenianHO€ COEJUHEHHNE TPOBOJHUKOB.

[Ipsimoe u3mMepeHne IeKTpoABMKYIIEH criibl. KOpOTKOe 3aMblkaHUE€ raJbBaHMUYECKOIO 3JIEMEHTA U
OLICHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTD COIIPOTUBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 31EKTPOIUTOB.

HckpoBoli pa3psaa 1 IpOBOAUMOCTb BO3yXa.

OAHOCTOPOHHSISI MPOBOUMOCTD AHOJA.



Vuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3y4yeHne cMemaHHOTO COeIMHEHNUS PE3UCTOPOB.

N3mepenne 31eKTpOABIKYILECH CHITBI HCTOYHUKA TOKA M €r0 BHYTPEHHETO COMPOTUBIICHHS.

HaGmonenue anekrpoinusa.

Me:knpeaMeTHbIe CBS3H

Nzyuenne xypca ¢pusuku 6a3oBoro ypoBHs B 10 Ki1acce OCyIIECTBISETCS € YUETOM COJIEPKATEIbHBIX
MEXITPEIMETHBIX CBSI3€H C KypcaMl MaTeMaTUKU, ONOJIOTUH, XMMHUH, reorpadui U TEXHOJIOTHH.

Medicnpeomemnvle nonamus, CBSI3aHHBIE C W3YyYCHHEM METOJIOB HAYYHOTO IO3HAHMSA: SIBJICHHE,
HaydHbI (akT, TUHoTe3a, (Qusnyeckas BeNWYMHA, 3aKOH, TEOpus, HAONIOJACHUE, OSKCIEPHMEHT,
MOJICTTMPOBaHKE, MOJICIIb, U3MEPEHHE.

Mamemamuxa: pelieHne CHCTEMBbl YpaBHEHUWH, JHMHEiHHas ¢yHKOus, napabona, rumepOona, HX
rpadMKu U CBOMCTBA, TPUTOHOMETPUYECKHE (PYHKIMH: CHHYC, KOCHHYC, TAHT€HC, KOTAaHT€HC, OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPHI M UX MPOESKIIUH HA OCH KOOPJMHAT, CJIOKEHHUE BEKTOPOB.

Buonoeusn: mexanmdeckoe IBI)KEHHE B KHBOW mpupone, Iudpdys3us, ocMoc, TEIUIOOOMEH KHBBIX
OpPraHu3MOB (BUBI TEIUIONIEPEIadH, TETNIOBOE PAaBHOBECHUE), DIICKTPUIECKHE SBJICHUS B )KUBOH MIPHUPO/IE.

Xumus: TUCKPETHOE CTPOCHHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb BEIECTBA, MOJISIPHAsS
Macca, TEIJIOBbIE CBOMCTBAa TBEPIBIX TEJN, JKUAKOCTEH M Ta30B, JJIEKTPUYECKUE CBOWCTBA METAILIOB,
AIIEKTPOIUTUYECKAS JUCCOLUAIINS, TAIbBAaHUKA.

T'eoepagus: BNaXXHOCTh BO3yXa, BETPHI, 0apOMeTp, TEPMOMETP.

Texnonoeusn: peoOpa3oBaHUE IBWKCHUN C MCHOJIH30BAHUEM MEXAaHH3MOB, YUET TPEHHS B TEXHUKE,
MOJIIIAITHUKY, WCIOJIb30BaHUE 3aKOHA COXPAHEHUS WMITYJbCa B TEXHHKE (pakera, BOIOMET M JpPYTHUE),
JBUTaTeNlb BHYTPEHHETO CrOpaHus, mapoBas TypOruHa, OBITOBON XOJIOAMIBHUK, KOHIUIIMOHED, TEXHOJIOTUU
MOJyYCHUST COBPEMEHHBIX MAaTepHajoB, B TOM YHCIIE HAHOMATepHAIOB, M HAHOTEXHOJIOTHUH,
AJIEKTPOCTATUYECKAs  3allUTa, 3a3eMJICHHE  DJCKTPONPHOOPOB, KCEPOKC, CTPYWHBIA  MPUHTEP,
ANIEKTPOHATPEBATENBHBIE TPUOOPHI, SJIEKTPOOCBETUTENILHBIE TPHUOOPHI, TaTbBAHUKA.

11 KJIACC
Paznen 4. DaekTpoauHaMmnka

Tema 3. Maznummnoe none. I1eKmMpoOMazZHUMHAA UHOYKYUA

[TocrossuHble MarHuThl. B3amMoAelCTBUE TMOCTOSAHHBIX MarHuTOB. MarnuTHoe mone. Bekrtop
MAarHuTHOM WMHAYKIMH. [IpuHOWII Cyneprno3uivu MarHUTHBIX IOjed. JIMHMM MarHUTHOM WHAYKIUH.
KapTtuna nuHuii MarHUTHOM MHAYKLIMH MOJISI TOCTOSSHHBIX MarHUTOB.

MarnuTHoOe mosie NpOBOJHMKA ¢ TOKOM. KapTuHa JMHUA WHAYKIIMM MAarHUTHOTO TOJIs JJIMHHOTO
IPSIMOTO TIPOBOJHMKA M 3aMKHYTOTO KOJBLEBOIO IIPOBOAHMKA, KaTyIIKM ¢ TOKOM. OmbIT Opcrena.
B3auMozencTere MpoBOJIHUKOB C TOKOM.

Cuna AMniepa, €€ MOJyJIb M HallpaBIICHUE.

Cuna JlopeHua, e€ Moaynb W HampasiieHuE. J[BHKeHue 3apsDKeHHOM 4YacTUIBl B OJHOPOJHOM
MarHuTHoM noJie. Paborta cumsl JlopeHiia.

SIBneHue AIEKTPOMATHUTHOM MHAYKIUU. [[0TOK BEKTOpa MArHUTHONM MHIAYKIWW. DJIEKTPOBHKYIAS
CUJIa MHIYKIIMU. 3aKOH 3JIEKTPOMArHUTHON MHAYKIMK Dapazes.

BuxpeBoe anekTpudeckoe mosie. DNEKTPOABIIKYINAs CUjla MHIYKLIUU B IPOBOJHUKE, ABUKYIIEMCS
IIOCTYIIATEJIBHO B OJHOPOJHOM MarHUTHOM II0JI€.

IIpaBuio JleHna.

NHaykTHBHOCTD. SIBNIEHNE CAMOMHAYKIMU. DIEKTPOABMKYIIAs CUJIa CAMOUHAYKLINH.

DHeprus MarHUTHOT'O TOJISI KaTYIIKU C TOKOM.

DNeKTPOMarHuTHOE TOJIE.



TexHU4eckue ycTpoiCTBa M NPAKTUYECKOE NPUMEHEHUE: MOCTOSHHBIE MAarHUTHI, 3JEKTPOMArHMTHI,
AJIEKTPOJIBUTaTENb, YCKOPUTEH JIEMEHTAPHBIX YaCTUL, UHAYKIIMOHHAS TI€Yb.

Jlemoncmpayuu

OmnsIT Opcrena.

OTKJIOHEHHUE AJIEKTPOHHOTO MyYKa MAarHUTHBIM TOJIEM.

JIuHUY MHIYKIIUY MAarHUTHOTO MOJIS.

B3anmMozeincTere 1ByX IPOBOJAHUKOB C TOKOM.

Cuna Amrnepa.

JeiictBue cuibl JIopeH1a Ha HOHBI SJIEKTPOJIUTA.

SIBneHue 3IeKTPOMArHUTHON UHAYKIIUH.

[IpaBuio Jlenna.

3aBUCHUMOCTD AJIEKTPOJIBHKYIICH CHIIBI MHAYKIIUU OT CKOPOCTH U3MEHEHHSI MArHUTHOTO MOTOKA.

SIBiIeHME CAMOMHTYKLIUH.

Yuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

N3yuenre MarHuTHOTO TOJIS KATYIIKH C TOKOM.

WccnegoBanue 1eiicTBUS TOCTOSIHHOTO MarHUTa Ha PaMKY C TOKOM.

UccnenoBanue siBIEHUS 31€KTPOMAarHUTHOM MHIYKIUU.

Pa3pea 5. Kojie0anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazZHumHbsle KojaeoOanus

KonebarenbHast cucrema. CBoOoaHbIE MexaHMuYecKue KojebaHus. [apMoHuueckue KoseOaHUs.
[lepwon, dactora, amrummryna u ¢asa koneOanuid. [IpyXWHHBIA MasTHUK. MaTeMaTHYeCKH MAasTHHK.
VYpaBHECHHE TapMOHUYECKHX KoyieOanuii. [IpeBpaiienue s3Heprun Mpu rapMOHUYECKUX KOJICOaHUSX.

Konebarenbubpiit kKOHTYp. CBOOOTHBIC 3JEKTPOMArHUTHBIE KOJIEOAHUSI B MICATHHOM KOJIeOATeThHOM
KOHType. AHAJIOTHUS MEXIYy MEXaHHMYECKUMHU U JJIEKTPOMArHUTHBIMH Kojebanusmu. Popmyna TomcoHa.
3aKOH COXpaHEHHs SHEPTUHU B UACATLHOM KOJeOaTeIbHOM KOHTYpE.

[IpencraBienne o 3aryxarolmux KosieOaHUsX. BeIHyXIeHHbIe MexaHHuYecKue konebanus. PezoHaHc.
By eHHBIE 27IEKTPOMAarHUTHBIE KOJIeOaHUsI.

[lepemennbiii  Tok. CHHYCOMJANbHBI MEPEMEHHBI TOK. MOIIHOCTh TMEPEMEHHOr0  TOKa.
AMIUTATYIHOE U ACHCTBYIOIIEE 3HAUYEHNE CUJIbI TOKA U HAIIPSKEHUSI.

Tpancdopmarop. [IpousBoacTBo, nepeaada u moTpedICHUE dIEKTPUUECKON IHEPTUU. DKOJIOTHIECKUE
PUCKH TIpU TIPOU3BOJCTBE AIEKTpodHEepruu. KynbTypa MCIOIB30BaHUS AJIEKTPOIHEPTHUH B MOBCEAHEBHOM
KU3HHU.

TexHuueckue yCTpONCTBA W MPAKTHUECKOE IPUMEHEHHE: DJIIEKTPUUECKHIl 3BOHOK, T'E€HEpaTop
MIEPEMEHHOT0 TOKA, JIMHUH 3JIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanue mapameTpoB KosiedaTeNbHOM crucTeMbl (IPY>KMHHBIN WM MaTeMaTUYECKUN MasTHUK).

HabGmronenue 3aryxaronux Kojie0aHu.

HccnenoBanue cBONCTB BBIHYXK/IEHHBIX KOJIeOaHUH.

HaGmronenue pezonanca.

CBOOOIHBIE EKTPOMArHUTHBIE KOJIeOaHus.

OcmmorpaMMbl (3aBUCUMOCTH CHJIBI TOKAa M HANPSDKEHUS OT BPEMEHH) ISl 3JIEKTPOMArHUTHBIX
KoJeOaHui.

Pe3onanc mpu mociaeAoBaTeNIbHOM COEIMHEHMHM PE3UCTOpa, KAaTyHNIKA HMHAYKTUBHOCTH U
KOH/JIEHCATOopA.

Mopenb TUHUN dIEKTPOIIepeaadH.

Yuenuueckuii sxcnepumenm, 1abopamopnule pabomuol



HccnenoBanue 3aBUCUMOCTH MEPUOJIa MAJBIX KOJEOAHUN Tpy3a HA HUTU OT JAJUHBI HUTH U MAaCChI
rpy3a.

HccnenoBanue nepeMEeHHOr0 TOKA B LEMHU U3 IOCIEIOBAaTEIbHO COEAUHEHHBIX KOHIEHCATOpa,
KaTyIIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoMazZHumMHble 60JIHbL

MexaHuueckue BOJIHBI, YCI0BHs pacnpoctpaHenus. Ilepuon. CkopocTh paclpocTpaHeHHs U JUIMHA
BOJTHEL. [lonepeunsie U mpoaoabpHbIe BOJMHBL. MHTepdepenius u nudpakiius MEXaHUIeCKUX BOJH.

3Byk. CKOpoCTh 3ByKa. [ poMKOCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

DNEeKTPOMarHUTHbIE BOJIHBL. Y CIIOBUS M3JyYEHUs JIEKTPOMAarHUTHBIX BOJIH. B3aumHas opueHTanus
BektopoB E, B, V B nsnekrpomMarHuTHON BoJiHEe. CBOMCTBAa 3JICKTPOMAarHUTHBIX BOJIH: OTPaKEHUE,
npesioMIIeHue, nojisipuzanus, qudpaxus, uarepepenius. CKOpOCTh 3IEKTPOMAarHUTHBIX BOJH.

[Ikana 3MeKTpOMarHUTHBIX BOJH. [I[pUMEHEHHE AIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHIUIIBL paIUOCBA3YU U TEIEBUACHUSA. Paguonokanus.

DNEeKTPOMarHMTHOE 3arpsA3HEHNE OKPYKAIOIIEH CPEJIbl.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE TIPUMEHEHHME: MY3BbIKaJbHbIE  HHCTPYMEHTHI,
yJIbTPa3ByKOBasl AUArHOCTUKA B TEXHUKE W MEAULUHE, pajap, pajHONpPUEMHUK, TEIEBU30p, AHTECHHA,
tenedon, CBU-neus.

Jlemoncmpayuu

OO6pazoBanue 1 pacIpOCTpaHEHUE MOMEPEUHBIX U MPOJOIbHBIX BOJH.

Konebmronieecs Te10 Kak UCTOUHUK 3BYKa.

Habnronenune oTpaxeHus ¥ MPeTOMIICHUS MEXaHNUECKUX BOJIH.

Ha6monenne naTepdepeHInn U AUPPaKIMA MEXaHHIECKUX BOJTH.

3BYKOBOM pE30HAHC.

HaGiroienne cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMILTUTYAON U 9aCTOTON KOJICOaHMA.

HccnegoBanue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH: OTpPaKEHUE, NPEJOMIICHHE, MOJsSpU3aLus,
mudpakus, HHTepdepeHIus.

Tema 3. Onmuka

I'eomerpuueckas onrtuka. [IpsimonnHeiiHOe pacpocTpaHEHUE CBETa B OTHOPOIHOM cpene. JIyd cBera.
To4euHbIi1 ICTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHbBI OTpaxkeHus cBeta. [locTpoeHne n300paxeHu B TIIOCKOM 3€pKaje.

[Ipenomiienue cBera. 3aKOHBI MpeIOMIIEHUs cBeTa. AOCOIIOTHBIN MOKazarenb npenomieHus. [lonHoe
BHYTpEHHee oTpakeHue. [IpeaenbHblil yroi MojiHoro BHyTPEHHET0 OTPayKEHUS.

Hucnepcus ceera. ClioxxHbIH cocTaB Oenoro ceera. L{Ber.

Cobuparomie U paccenBarolye JTUH3bL. ToHKas juH3a. POKYCHOE PACCTOSHUE U ONTHYECKas CHIa
ToHKOM nuH3bI. [locTpoeHne m300pakeHHit B cCOOMpArONIMX M paccewBaromux JuH3ax. dopmyna TOHKOH
JIMH3BL. Y BETMYEHUE, 1aBA€MOE€ JTUH30M.

[Ipenensr TPUMEHUMOCTH TEOMETPUUYECKOM ONTHKH.

BonnoBass ontuka. Wutepdepenmus cBera. KorepeHTHbIE HCTOYHUKH. Y CIOBUS HAOIIOACHUS
MaKCUMyMOB ¥ MHHHUMYMOB B HHTEp(PEPEHIIMOHHONW KapTUHE OT JBYX CHH(A3HBIX KOT€PEHTHBIX
HMCTOYHHKOB.

Hudpakmus cBera. Judpakinuonnas pemérka. YciaoBue HaOMIOJEHUS TNIaBHBIX MaKCHUMYMOB TpH
MaJeHU MOHOXPOMATHYECKOTO CBETa Ha TUPPAKIIUOHHYIO PEHIETKY.

[Honsipuzanus ceera.

TexHuyeckue ycTpoiCTBa M MpakTUYECKoe MPUMEHEHHE: OUKH, JTymna, (poToammapar, MpOeKIIMOHHBIN
anmnapat, MUKpPOCKOII, T€JIECKOII, BOJIOKOHHAs ONTHKA, TU(PpaKklIMOHHAs penI€TKa, MOJIIPOUI.

Jlemoncmpayuu

[IpsimonuHeitHOE pacnipocTpaHeHHe, OTpaKeHUE U IpeoMieHne ceeta. OnTudeckue mpruoopsl.



[TonHoe BHyTpeHHee oTpakeHre. Moiesb CBETOBO/IA.
HccnenoBanue CBOMCTB M300pakKCHUM B JIMH3AX.
Moaenu MUKpPOCKOIIA, TEJIECKONa.
Ha6monenue naTepdepeHm cBera.
HaGmonenue nudpaknuu cBera.
HaGumonenue aucrepcuu cBera.
[Tonyyenue crekTpa ¢ HOMOIIBIO MPU3MBI.
[Tonydenue ciekTpa ¢ HOMOIIbIO TU(PPAKIUOHHON PELIETKY.
Habmoienue nonsipusanuu cBera.
Yuenuueckuii sxcnepumenm, 1abopamoptvle pabomol
N3mepenne nokazaresns NpeoMIIeHUs CTEKIA.
HccnenoBanue cBONCTB N300paXKeHUN B TMH3AX.
HaGumronenue aucrepcuu cBera.
Pa3nen 6. OcHOBBI crieMAIbHOM TEOPUH OTHOCHTEJILHOCTH
['panuubl  NPUMEHUMOCTH  KJIACCHYECKOM  MexaHukd. [locTynarel  cneuuanbHOW — TEOpUH
OTHOCUTEJILHOCTH: WHBAPUAHTHOCTH MOJAYJSL CKOPOCTH CBETa B BaKyyMe€, MPUHLHUI OTHOCUTEIBHOCTH
OWHIITEWHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEAJICHUE BPEMEHH U COKPAILEHUE JJIUHBI.
DHeprusi ¥ UMIYJIbC PEIATUBUCTCKON YaCTULIBI.
CBs13b MaccChl ¢ HEPTrUEH U UMITYILCOM PEISTUBUCTCKOMN YaCTUIIBI. DHEPTHS TTOKOSI.
Paszpen 7. KBanToBas puszuka
Tema 1. dnemenmul KBAHMOBOI ONMUKU
®otonsl. @opmyna [Inanka cBsi3u sHEprun (HOTOHA € €r0 YaCTOTON. DHEPTUsi U UMIYJIbC (POTOHA.
OtkpbiTue u wuccinenoanue (oroadpdexra. Onpitel A. I'. CroneroBa. 3akoHbl (QoTOdIPPEKTa.
Ypasuenue DitniteitHa st poroadpdexra. «Kpacnas rpanuna» Gorodddexra.
JaBnenue cBera. Onbithl [1. H. JIeGenena.
XHUMHUYECKOE JIEUCTBUE CBETA.
TexHuuyeckue ycTpoWCTBa M MpaKTUUYECKOoe MpUMEHEHHe: (OTOAIEMEHT, (OTOAATYUK, CONHEUHAS
Oatapesi, CBETOHOI.
Jlemoncmpayuu
®otor(hPeKT Ha YyCTAaHOBKE C ITMHKOBOM TIJIACTUHOM.
HccnenoBanue 3akoHOB BHEITHETO poTOdPdeKTa.
Cseronuon.
Conneuynas 6arapes.
Tema 2. Cmpoenue amoma
Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccesHuro o -uactuil. [lmanerapHas Monenb
atoma. [loctynatel bopa. M3nyuenue u moryomnieHrue (OTOHOB MpU MEPEXoje aToMa C OJIHOTO YPOBHS
SHEpruu Ha Apyrou. Buasl cnektpoB. CrieKTp ypOBHEHN 3HEPrUM aTOMa BOJIOPOAA.
BosiHoBBIE cBoOicTBa yacTull. Bomubl ge bpoinsa. KopnyckynspHO-BOJIHOBOM Tyaiu3M.
CrioHTaHHOE ¥ BBIHYXKJIEHHOE M3TyYeHHe.
TexHuyeckue yCTpOCTBA M MPAKTUUYECKOE MPUMEHEHHE: CHEKTPabHBIM aHalu3 (CHEKTPOCKOM),
Jazep, KBAaHTOBBIA KOMIIBIOTED.
Jlemoncmpayuu
Monens onbita Pesepdopna.
Omnpenenenne IIMHBI BOJTHBI Jlazepa.
HaGmronenne nuHeHYaThIX CIIEKTPOB U3TyUCHHUS.
Jlazep.



Yuenuueckuii sxcnepumenm, 1abopamophule pabomol

Hab6mronenue nuHeiyaToro crekTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTHI, JOKA3bIBAIOIINE CII0KHOCTh CTPOEHUs sipa. OTKpbITHE PaAMOAKTUBHOCTH. OTNBITHI
Peseptdopna mo ompeneneHWio cocraBa paJgHOaKTUBHOTO u3nydeHus. CBoiicTBa anbda-, Oera-, ramma-
u3NyyeHus. BnusiHue pairoakTUBHOCTH HA )KMBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOoTOHA W HelTpoHa. Hykionnas moxens siapa I'eiizenOepra—lBanenko. 3apsa sijpa.
MaccoBoe uncio sapa. M3oromsl.

Anbda-pacnag. DNEKTPOHHBIM M  TMO3UTPOHHBIM  Oera-pacmazn. ['amMma-m3nmydeHue. 3aKoH
PaaMOAKTUBHOIO pacnaja.

DHeprus CBA3M HYKJIOHOB B sifipe. Snepubie cuibl. JledekT macchl sipa.

Snepusle peakuuu. JleieHre U CUHTE3 SAEP.

Snepubiii peaktop. TepmosiaepHbiii cunHTe3. [IpoOiieMbl M TNEPCTIEKTUBBI SIIEPHON HHEPTETHKH.
DKOJIOTMYECKHE aCIEKThI SIIEPHON IHEPTETUKHU.

OnemeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

MeTo1p1 HaOJIIOICHUS U PETHCTPAIH 3JIEMEHTAPHBIX YaCTHII.

OyHaamMeHTanbHbIe B3auMoieiicTBus. EqMHCTBO (hr3nueckoil KapTUHBI MHpA.

TexHuueckue ycTpoiicTBa M MPAKTUYECKOE NMPUMEHEHHE: J03UMETp, Kamepa BuibcoHa, saepHbIi
peakTop, aToMHas 6omoa.

Jlemoncmpayuu

Cu€TurK MOHU3UPYIOLUX YaCTHII.

Vuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

HccnenoBanue TpekoB 4acTHIl (TI0 TOTOBBIM (hoTorpadusim).

Pa3nes 8. DjieMeHTBI ACTPOHOMMH M ACTPOPU3UKHU

Ortanbl pa3BUTHs acTpoHOMUHU. [IpuKinagHoe 1 MUPOBO33pEHYECKOE 3HAUYEHUE ACTPOHOMUMU.

Bun 3Bé3anoro Heba. Co3Be3ausi, spkue 3BE3/bl, IIIAHETHI, UX BUIMMOE ABH)KCHHUE.

Conneunas cucrema.

Connue. ConHewnast akTUBHOCTh. Mcrounmk sHeprum ComHua M 3BE374. 3BE3BI, MX OCHOBHBIE
XapakTePUCTUKU.  J[uarpaMma  «CHEKTpaldbHBIM  KJAcC  —  CBETHUMOCTBY».  3BE3/BI  TJIABHOM
MOCJIEZI0BATENBHOCTU. 3aBUCUMOCTh «Macca — CBETHMMOCTBb» JJIsi 3BE3] TJIaBHOM IOCIEI0BaTEIbHOCTH.
Buytpennee ctpoenue 3B€31. COBpeMEHHbIE NMPEACTABIEHUS O MPOUCXOXKAEHUHM U 3Bosonuu CoiHia U
3BE31. DTaIlbl )KU3HH 3BE3I.

Mneunsiii [1yTe — Hama [Nanaktuka. [lonoxxenue u auxenue Connua B ['amaktuke. TUIBI ranakTUK.
Panuoranaktuku u kBa3zapel. UEpHbIE ABIPHI B S/Ipax rajJakTHK.

Bcenennas. Pacmmmpenune Bcenennoil. 3akoH XaO6ma. Pasberanue ramaktuk. Teopus bonbmioro
B3pbIBa. PenmukroBoE n3nyueHue.

Macmrabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepewménnsie mpo6iieMbl aCTPOHOMUM.

Vuenuueckue nabnrooenus

Habmtonenuss HEBOOPYKEHHBIM TJIa30M C HCMOJIb30BAaHUEM KOMIBIOTEPHBIX MPUIIOKEHUN JUIs
OTIpeJIeJIEHUs TMOJIOKEHHUsI HeOeCHBIX OOBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIE co3Be3aus CeBepHOro
MOJIyILIApUS U IpKHE 3BE3MBI.

Habmonenus B Teneckon JIyHsl, ianer, Mnewnoro [ytu.

O0o0maroniee NnoBTOpPeHUE

Ponb ¢pu3uku u acTpOHOMHUM B SKOHOMUYECKOM, TEXHOJIOTUYECKON, COLIMATIbHON U 3THYECKON cepax
NeSITeIbHOCTH YeJIOBEKa, pojib U MeCTO (PM3MKH U aCTPOHOMHUU B COBPEMEHHOW HAy4YHON KapTHHE MHpa,
poib  pu3nyeckol Teopuu B (HOPMHUPOBAHMM MPEICTaBICHUW O (U3MUECKON KapTUHE MHpa, MECTO



¢bu3nyeckoil KapTHUHBI MHpa B OOIIEM psAIy COBPEMEHHBIX E€CTECTBEHHO-HAyUYHBIX IPEACTABICHUI O
MIPUPOJIE.

MesknpeamMeTHble CBSI3H

Nzydenne kypca pusuku 6a30Boro ypoBHs B 11 kiacce oCymecTBIsSETCs ¢ YIETOM COJIEPIKATEITBHBIX
MEXIPEIMETHBIX CBSI3€H C KypcaMHl MaTeMaTUKH, OMOJIOTHH, XUMHH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemnvle nousmusi, CBS3aHHBIE C HM3yYEHHEM METOJOB HAyYHOTO TO3HAHHS: SBJICHHE,
Hay4yHbId (hakT, THUMOTE3a, (QU3NUYECKas BEIMYWHA, 3aKOH, TEOPHS, HAONIOJCHUE, OSKCIICPUMEHT,
MOJIETTUPOBaHUE, MOJIeIIb, U3MEPEHHE.

Mamemamuxa: penieHHe CUCTEMbl YpaBHEHUN, TPUTOHOMETpPUYECKHE (DYHKLHHU: CUHYC, KOCHHYC,
TaQHT'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXJIECTBO, BEKTOPbl M HMX MPOEKUUU Ha OCHU
KOOpJMHAT, CJOKEHHUE BEKTOPOB, MPOU3BOJHBIC JJIEMEHTApHbIX (DYHKUIMHA, MpPU3HAKA MOA00US
TPEYTOJIBLHUKOB, OMPEICICHHE TJIOMIAIN IUIOCKUX GUTYp U 00BhEMa TeT.

buonocus: snexTpuyueckue sBICHUS B )KUBOW IPUPOJIE, KOJeOaTeIbHEIC IBIKEHUS B )KUBOU TIPHUPO]IEL,
ONITUYECKHUE SBJICHUSI B )KUBOU MPUPOJIE, NICHCTBIE paJUallii Ha )KUBBIE OPTaHU3MBI.

Xumusi: CTPOCHHE aTOMOB W MOJIEKYJ, KPUCTAILUIMYECKas CTPYKTypa TBEPABIX TEJ, MEXaHU3MBI
00pa30BaHMs KPUCTATUIMYECKON PEIIETKU, CIICKTPAIbHBIN aHAIN3.

l'eocpaghus: MarHUTHBIE TOTIOCA 3EMITH, 3aJIe)KH MarHUTHBIX Py, (OTOChEMKA 3eMHOI TOBEPXHOCTH,
MpeicKa3aHue 3eMIICTPSICEHU.

Texunonoeusi: TUHUU  DIEKTpoOIlepenay, TeHepaTop MEPEeMEHHOTO TOKa, AJIEKTPOJBHUIATElNb,
WHIYKIIMOHHAS T1€Yb, pajap, paauonpuéMHUK, TeJICBU30p, aHTeHHa, TenedoH, CBU-nieub, mpoeKIMOHHbII
ammapart, BOJIOKOHHAsI ONITHKA, COJTHEUHAs1 6arapest.

INVIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA30BAHMUA
OcBoenne yuebHOro mpeamera «®usnka» Ha YpoBHE cpeiHero obiiero oOpa3oBaHus (0a3oBbIi
YPOBEHB) JIOJKHO OOECIeYUTh AOCTHKEHHME CIEAYIOIIMX JIMYHOCTHBIX, METAlpPEIMETHBIX U MPEIMETHBIX
00pa3zoBaTeIbHBIX PE3YIbTATOB.
JIMYHOCTHBIE PE3YJIBTATHI
JInuHOCTHBIE Pe3yabTaThl OCBOCHUS Y4eOHOro nmpeamMera «Du3nKay» J10JKHbBI OTpakaTh TOTOBHOCTD U
CIOCOOHOCTh OOy4arolIUXCsl PYKOBOJACTBOBAaTHCS C(HOPMHUPOBAHHONW BHYTPEHHEW MO3MIMENH JUYHOCTH,
CUCTEMOM IIEHHOCTHBIX OpHUEHTAluil, TO3UTUBHBIX BHYTPEHHHUX YOEXJEHUH, COOTBETCTBYIOIINX
TPaJUIIMOHHBIM I[IEHHOCTSIM POCCHUHCKOrOo OOIIEeCTBA, paCIIUpEHUE >KU3HEHHOIO OIbITa M ONbITa
JEATEIBHOCTH B IIPOLIECCE PEAIN3allMd OCHOBHBIX HAIPABIICHUN BOCHUTATENIBHON JEATEIBHOCTH, B TOM
4HCJIE B YACTH:
1) rpamIaHCKOr0 BOCIUTAHMS:
Cc(OPMHPOBAHHOCTh I'PAXKAAHCKON MO3UIIUM 00YYarOIIErocsi Kak akTUBHOTO U OTBETCTBEHHOI'O 4JIeHA
POCCHIICKOTO 00111eCTBA;
MPUHATHE TPAJIUIMOHHBIX 00IEUYETIOBEUECKUX TYMAaHUCTUYECKUX U JEMOKPAaTHYECKUX LIEHHOCTEH;
TOTOBHOCTb BECTH COBMECTHYIO JI€ITEIbHOCTh B MHTEpPECAX IPakJaHCKOTO OOIECTBa, y4acTBOBATh B
camMOyTpaBJieHUH B 00pa30BaTeIbHON OpraHU3aliy;
YMEHHUE B3aMMO/JICHCTBOBATh C COLMAIBHBIMM HMHCTUTYTAMH B COOTBETCTBUHM C MX (QYHKUUSMH U
Ha3HAYCHHEM,;
TOTOBHOCTb K TYMaHUTapHOMN U BOJOHTEPCKOU NEATENBHOCTH;
2) 1aTPHOTHYECKOr0 BOCIIMTAHUS:
c(OPMUPOBAHHOCTh POCCUMCKON I'pa)1aHCKON UACHTUYHOCTH, MATPUOTU3MA;
LIEHHOCTHOE OTHOIIEHHE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTHIKEHHMSIM POCCUNUCKHUX YYEHBIX B
o0nacTu GU3UKU U TEXHHUKU;



3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEACHMUS,;

CHIOCOOHOCTh OLIEHMBAaTh CHUTYAallMl0 U TMPUHUMATh OCO3HAHHBIE pEIIEHUS, OPHUEHTUPYACh Ha
MOpaIbHO-HPABCTBCHHBIE HOPMBI U [ICHHOCTH, B TOM YHUCJIC B JCSITEILHOCTH YIEHOTO;

OCO3HAHHWE JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYMBOTO OYAYyIIETo;

4) 3cTeTHYeCKOro BOCTIMTAHUS:

ACTETHYECKOE OTHOIIEHHWE K MHUpPY, BKIIOUYAs OCTETUKY HAy4yHOTO TBOPYECTBA, MPHUCYIIETO
busnueckoil Hayke;

5) TpyA0BOT0 BOCIIUTAHUSA:

UHTEpEeC K pPa3IUnyHbIM cdepaM NpodhecCHOHATHLHOM AEesITeNbHOCTH, B TOM YHCJE CBSI3aHHBIM C
¢bu3MKOW M TEXHUKOH, YMEHHE COBEpIIaTh OCO3HAHHBIN BHIOOp Oyaymiell mpodeccuu U pean30BHIBATh
COOCTBEHHBIC KM3HECHHBIC TUTAHBI;

TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHUIO U caMOOOPa30BaHUIO B 00JaCTH (PU3UKHU Ha TMPOTHKECHUN
BCEM KU3HU,

6) ’K0JIOTNYeCKOT0 BOCIIUTAHHUSA

c(OPMHUPOBAHHOCTH IKOJIOTMUECKON KYIbTYPHI, OCO3HaHHE TI00aIBbHOrO XapakTepa 3KOJIOTUYECKUX
npoOem;

IUIAaHUPOBAaHUE M OCYIIECTBIEHUE JICHCTBHII B OKpYXKAIOLIEHl Cpele Ha OCHOBE 3HAHUS LeJei
YCTONYMBOTO Pa3BUTHS YETIOBEUECTBA;

pacIIMpeHue OmbITa JACATCIPHOCTH 3KOJOTUICCKONW HANPABICHHOCTH Ha OCHOBE UMEIOIIMXCS 3HAHUH
1o (usmKe;

7) 1EHHOCTH HAYYHOI'0 MO3HAHUA:

c(OPMUPOBAHHOCTh MHPOBO33PCHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BHUTHS
¢bu3nveckoil HayKw;

OCO3HAHWE IIEHHOCTH HAyYHOW JeATeIbHOCTH, TOTOBHOCTh B TMpolecce HU3y4YeHHs] (HUBUKH
OCYILIECTBIISTh MPOEKTHYIO M UCCIIEI0BATENIbCKYIO NESTEIbHOCTh HHIMBUYAIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATBI
Ilo3HaBaTebHBIE YHHBeEPCAJIbHbIE YUeOHbIE NelCTBUS
Ba3oBble Jjoruyeckue aeiicTBus:

CaMOCTOSITENILHO (POPMYITUPOBATEH U AKTYaTHM3UPOBATH MTPOOJIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

OTIPECIIATH SN JCATSILHOCTH, 33]]aBaTh MApaMETPhl M KPUTEPHH UX TOCTHKEHUS,

BBISBJISTH 3aKOHOMEPHOCTH U IIPOTHBOPEYHUS B PACCMATPUBAEMBIX (PU3HUECKUX SIBIICHUSX;

paszpabaThiBaTh TJIaH pEIIEHUS MPOOJeMbl C YYETOM aHalIM3a HMEIOIIUXCS MaTepHAbHBIX U
HeMaTepuaIbHBIX PECypCOB;

BHOCUTH KOPPEKTHBBI B JESATENBHOCTH, OICHHBATh COOTBETCTBUE PE3YyJbTATOB IEJSIM, OIICHHBATH
PUCKHU TIOCTEACTBHI NeSTENbHOCTH,

KOOPJIMHUPOBATH U BBHIMOIHITH PA0OTY B YCIIOBUSAX PEATbHOTO, BUPTYATHHOTO M KOMOMHUPOBAHHOTO
B3aHMOJCHCTBUS;

pa3BHBaTh KPEaTUBHOE MBIIIICHUE ITPU PEIICHUH KU3HEHHBIX TIPOOJIEM.

Ba3oBble uccienoBareibcKue 1eHCTBUS:

BIIA/IETh HAYYHOW TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHSATHUSIMHU U METOIaMU (PU3HUECKON HAYKU;

BIIaJIETh HaBBIKAMU Y4eOHO-MCCIIEOBATENbCKOH W TPOEKTHOW NeATeThbHOCTH B oOnactu (pusmkw,
CIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY MOHWCKY METOJIOB peIleHHs 3anad (pu3ndeckoro
COJIepKaHusl, MPUMEHEHHUIO PA3INYHBIX METOJO0B MTO3HAHMUS;

BIIQJICTh BUJAMH  JISATSIBHOCTH 110 IOJYYCHHIO HOBOTO 3HAHWS, €ro HWHTEePIpETaIny,
PeoOpa30BaHUIO U MMPUMEHEHHIO B PA3IUYHBIX YICOHBIX CHTYAIMSIX, B TOM YHCJIC TIPH CO3JaHUN YIeOHBIX
MIPOEKTOB B 00JacTH (hU3MKHY;



BBISBJIATh NPUYMHHO-CICACTBEHHBIC CBSI3W M aKTyaJIM3MPOBaTh 3aJady, BBIIBHraTh TUIOTE3Yy €€
pellIeHns, HaXOAWTb apryMeHTHl Ul [IOKa3aTelabCTBA CBOMX YTBEPKICHMM, 3a1aBaTh IapaMETpbl H
KPUTEPHUHU PELIECHUS;

aHAJIM3UPOBATh IOJIYYEHHbIE B XOJ€ pEIIEHUs 3a7auyd pe3yjbTaTbl, KPUTHUYECKU OLIEHHUBATH MX
JIOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSIX;

CTaBUTH U (POPMYJIMPOBATH COOCTBEHHBIE 33/1a4H B 00Pa30BATEIbHON NESITEIHHOCTH, B TOM YHCIIE IPU
U3y4eHUH (pU3MKH;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLICHUBATh IPUOOPETEHHBIH OIBIT;

YMETb IIEPEHOCUTh 3HAHUSA N0 (HU3UKE B PAKTHUECKYIO 00IaCTh KU3HEAEATEIbHOCTH;

YMETbh MHTEIPUPOBATh 3HAHUS U3 Pa3HBIX NPEIMETHBIX 001acTei;

BBIIBUTaTh HOBBIE MJIEH, TIPeUlaraTb OPUTMHAJIBHBIE IOAXOAbI U PELICHNUS;

CTaBUTH MPOOJIEMBI U 33a4H, JOMYCKAIOIIUE aJIbTEPHATUBHBIEC PELICHUS.

Paborta ¢ undopmanmeii:

BJIQJICTh HABBIKAMH TOJIydyeHHs] MH(OpManuu (PU3HUECKOTO COJEPKAHHUS W3 HMCTOYHHKOB PA3HBIX
TUIIOB, CAMOCTOSITEJIbHO OCYLIECTBIIATH IOUCK, aHAJIN3, CUCTEMATU3aLUI0 U UHTEPIPETALMIO HHPOPMAIUU
pa3UYHbIX BUAOB U (POPM IPEICTABICHUS;

OLIEHUBATh JOCTOBEPHOCTb HH(OPMAIIHH;

UCIOJb30BaTh CPEACTBA MH(OPMAIMOHHBIX M KOMMYHHUKALIMOHHBIX TEXHOJIOTUI B peLIeHUU
KOTHUTUBHBIX, KOMMYHUKAaTHUBHBIX U OPraHU3aLMOHHBIX 33734 C COOJIOZCHUEM TpeOOBAaHUM 3PrOHOMUKH,
TEXHUKU O€30IIaCHOCTH, THIUEHBl, pecypcocOepekeHusi, IpaBOBbIX U JTUYECKUX HOPM, HOPM
nH()OPMAMOHHON 0E30MaCHOCTH;

CO3/1aBaTh TEKCTHl (PU3MUYECKOTO COACP)KAHUS B PA3NUYHBIX (QopMarax ¢ Y4E€TOM HA3HAYCHHS
nH(OpPMAIIUY U LIEIEBOI ayIUTOPHH, BEIOUpPasi ONTUMAIIBHYIO ()OPMY NIPEICTABICHHUS U BU3yaTH3aIHH.

KoMmyHukaTHBHBIEe yHHBepcaibHble YueOHbIe 1eliCTBUSA:

OCYLLECTBIIATH OOLIEHUE Ha YpOKaX (PU3UKU U BO BHEYPOUHOU JEATEIBHOCTH;

pacro3HaBaTh PEAIOCHIIKY KOH(DIMKTHBIX CUTYallMi U CMATYaTh KOH(IUKTHI;

Pa3BEPHYTO U JOTUYHO U3JIaraTh CBOK TOUKY 3PEHUS C UCIOIb30BAaHUEM SI3BIKOBBIX CPE/ICTB;

MIOHMMAaTh U UCIIOJIb30BaTh IPEUMYIIECTBA KOMaHIHOW M MHIAMBHIyalbHOIN paboThI;

BbIOMpATh TEMATUKY U METOJIbl COBMECTHBIX JEHCTBUI ¢ y4€TOM OOIIMX MHTEPECOB U BO3ZMOKHOCTEH
Ka)KJI0TO WICHA KOJIJIEKTHUBA;

MPUHUMATD I€JIM COBMECTHOM JEsITeNbHOCTH, OPraHMW30BbIBATh U KOOPAWHUPOBATH AECUCTBUS MO €€
JOCTUKEHHIO: COCTABIISITh IUIaH AEMCTBUM, paclpelesTh POJIU ¢ y4ETOM MHEHUI y4aCTHUKOB, 00CYX/aTh
pe3yabTaThl COBMECTHON pabOTHI;

OLIEHMBAaTh KayecTBO CBOET0 BKJIAJa M KaXKIOrO YJYacTHHKAa KOMaHAbI B OOLIMH pe3ynbTaT 1o
pa3pabOTaHHBIM KPUTEPUSIM;

IIpesiaraTb HOBbIE IIPOEKTHI, OLIEHNBATH UJIEN C MMO3UIIMYA HOBHU3HBI, OPUTMHAIBHOCTH, PAKTUYECKON
3HAYUMOCTH;

OCYILECTBIISATh TMO3UTUBHOE CTPATETMYECKOE IIOBEACHHWE B PA3JIMYHBIX CUTYALUSX, IPOSIBISTDH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIMATHBHBIM.

PerynsiTuBHbIe YyHUBEpPCAJIbHbIE Y4eOHbIE 1efiCTBUSA
Camoopranuzanmus:

CaMOCTOSITENTHO OCYIIECTBIIATh MO3HABATENIBHYIO JEATENBHOCTh B 00JIACTH (PU3UKU U aCTPOHOMHH,
BBISIBJIATH MPOOJIEMBI, CTABUTh U POPMYIMPOBATH COOCTBEHHBIE 3a]1a4H;

CaMOCTOSITEJIbHO COCTAaBJIATH IJIaH PEUICHMs] PACUETHBIX M KAYECTBEHHBIX 3ajay, IJaH BBINOJIHEHUS
MPaKTUYECKON pabOTHI C yUETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEATNIOUYTEHUH;

JlaBaTh OLEHKY HOBBIM CUTYaIlHsIM;

paciupsaTh paMKi y4eOHOTro NMpeAMETa Ha OCHOBE JIMYHBIX NMPEATIOYTEHUN;



JieNlaTh OCO3HAHHBIN BHIOOD, apryMEHTHPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTD 3a PEIICHHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (OPMHPOBAHUIO W TMPOSBICHUIO JSPYIAUIMH B 00JacTH (PU3HMKH, TOCTOSHHO
MOBBIIIATH CBOW 00pa30BaTENbHBIN U KYJIBTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, SMOLHOHAJILHBIH HHTEJIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYalUsiIM, BHOCUTb KOPPEKTUBBI B JIEATEIBHOCTh, OLIEHUBATh COOTBETCTBHE
pE3yJIbTATOB LIEISAM;

BJIaJIETh HABBIKAMHU TI03HABATENbHON pe(IeKCMH KaK OCO3HAHUSA COBEpUIAeMbIX JIEHCTBUU H
MBICITUTENIBHBIX MTPOLIECCOB, UX PE3YNIbTATOB U OCHOBAHMIA;

UCIOJIb30BaTh MPUEMBI peIeKCUU IS OLIEHKH CUTYallld, BEIOOpa BEPHOTO PELICHUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEUICHUS 110 UX CHUKCHHUIO;

IIPUHUMATh MOTHUBBI U apIYMEHThI IPYTHX IIPU aHAINU3€E PE3yNIbTAaTOB AEATEIbHOCTH;

MPUHUMATH ce0s, TOHUMAst CBOM HEJOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHThI IPYTHX IIPU aHAINU3€E PE3YNIbTAaTOB AEATEIbHOCTH;

IIpU3HABaTh CBOE MIPABO U IIPABO APYTUX HA OLIUOKU.

B mpornecce qocTukeHHs] TUUYHOCTHBIX PE3YyJIbTATOB OCBOSHUS MPOTPaMMbl MO (PHU3UKE A YPOBHA
cpenHero ooOmero o6pazoBaHus Yy OOYYarOIIMXCS COBEPIICHCTBYETCS SMOIMOHATBHBIA HMHTEIIEKT,
MIpeIoararonuii copMUPOBAHHOCTE:

CaMOCO3HaHUsl, BKIIOYAIOUIET0 CIOCOOHOCTh MOHHMMATh CBOE SMOIMOHATIBLHOE COCTOSIHUE, BUICTD
HaIpaBJICHUS Pa3BUTHUSI COOCTBEHHON YMOIIMOHAILHON C(ephl, ObITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHMs, BKIIIOYAIOLET0 CAMOKOHTPOJIb, YMEHUE IMPUHHUMATh OTBETCTBEHHOCTb 3a CBOE
MIOBE/IEHUE, CIIOCOOHOCTh aJJalTUPOBATHCS K AMOIMOHAIbHBIM U3MEHEHUSIM U MPOSBIATH TMOKOCTb, OBbITH
OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAlLIM{, BKJIOYAIOIIEH CTpEMJIEHHE K JOCTH)KEHHUIO LIEIM U YCIEXy, ONTHUMM3M,
MHUIUATUBHOCTh, YMEHUE JIEHCTBOBATh UCXO/IS U3 CBOMX BO3MOKHOCTEH;

SMIATHH, BKIIOYAIOMIEH ClIOCOOHOCTh MTOHUMATh 3MOILMOHAILHOE COCTOSIHUE APYTUX, YYUTHIBATH €T0
IIPU OCYILLECTBICHUH OOIIEHHUS, CTIOCOOHOCTh K COUYBCTBUIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIOYAIOIINX CIHOCOOHOCTH BBICTPAMBATh OTHOIICHHS C JPYTUMHU JIOJAbMH,
3a00TUTbCA, TPOSABIATH HHTEPEC U pa3peliaTh KOHQIUKTHI.

MHNPEAMETHBIE PE3YJIbTATHI

K koniy ooyuenus B 10 kiacce npeaMeTHble pe3ysbTaThl Ha 0a30BOM ypOBHE JOJDKHBI OTPa)KaTh
c(OPMUPOBAHHOCTH Y O0YUAIOIINXCS YMEHUIA:

JEMOHCTPHUPOBATh Ha MpHUMEpax poJib U MecTo (pu3mku B (HOPMUPOBAHHUU COBPEMEHHON HAy4YHOM
KapTHUHBI MUPA, B pPa3BUTUN COBPEMEHHOMN TEXHUKHU U TEXHOJIOTUM, B TPAKTUYECKOHN AESATENbHOCTH JIIOJIEH;

YUUTBHIBATh TPAHUIBl TPUMEHEHUS M3YYCHHBIX (U3MUECKUX MOJENeil: MarepuanbHas TOYKa,
MHepLUalbHas CUCTeMa OTCY€Ta, aOCOMIOTHO TBEPIOE TENO, UACalbHbIM ra3, MOJEIM CTPOEHHUS Ta30B,
KHUAKOCTEH U TBEPBIX T€J, TOUSUHBIN AIEKTPUUYECKUH 3apsii IPpU pelieHnn GU3NYECKUX 3a/1ay;

pacro3HaBaTh (pu3nUeckue sBICHUs (ITPOILECCH) U OOBSICHATH MX HAa OCHOBE 3aKOHOB MEXaHUKH,
MOJIEKYJISIPHO-KUHETUUECKOH TEOpUM CTPOEHHUS BelleCTBa M JJIEKTPOAMHAMHMKH: pPaBHOMEpPHOE U
PaBHOYCKOPEHHOE NPSIMOJIMHENHOE IBUKEHHE, CBOOOJHOE MaJeHUE Tell, IABUKEHHE I0 OKPYXKHOCTH,
MHepLUs, B3auMojeiicteue tel, 1uddy3us, OpoyHOBCKOE JBMKEHUE, CTPOSHHE KUAKOCTEH M TBEPABIX Te,
M3MEHEeHHe 00bEMa Tel MPU HarpeBaHUU (OXJIaXIEHUH), TEIUIOBOE paBHOBECHE, HCIIApeHHe, KOHICHC AU,
MJIaBJICHUE, KPUCTAJUIM3alMsl, KHUIEHHE, BIAXHOCTh BO3/lyXa, IOBBIIICHHWE MAABJICHUS Traza IpH €ro
HarpeBaHUM B 3aKPbITOM COCYZE, CBSI3b MEXAYy IIapaMeTpaMHM COCTOSHMsS Tra3a B H30IpoLeccax,
ANEKTpU3aLUs Te, B3aUMOJICHCTBHIE 3apsiI0B;

ONKCHIBATh MEXAHMYECKOE JABM)KCHHE, HCIONIb3Yys (HU3NYECKHEe BETUYMHBI: KOOpJIMHATa, IyTh,
nepeMelieHne, CKOpoCTb, YCKOpEHHE, Macca Teja, Cujla, HMIYJIbC Tejla, KHWHETHUYecKas DSHeprus,



MOTEHITMAbHAS DHEPTUs, MEXaHW4YecKas padoTa, MEXaHW4YeCKas MOIIHOCTh; MPH OMHMCAHUHN TPABHIHHO
TPaKTOBaTh (U3MYECKUN CMBICT MCIOJb3yeMbIX BEJIWYMH, WX OOO3HAYECHHS W E€IWHUIBI, HaXOIUTh
(hopMyJIBI, CBSI3BIBAIOIINE JTAHHYIO (DU3UYECKYIO BETMYUHY C IPYTUMHU BETUUNHAMU;

ONKCHIBATh HM3yYCHHBIC TEIUIOBBIC CBOWCTBA TEN W TEIUIOBBIC SIBICHUS, HCIIONB3Yys (DHU3HUSCKUE
BEJIMYMHBI: JIABJIEHUE Tra3za, TEMIEpaTypa, CpPEIHss KUHETUYECKas SHEPrus XaOTHYECKOTO JBHXKECHUS
MOJICKYJI, CPEAHEKBAAPATUIHASI CKOPOCTh MOJIEKYJ, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSST dHEpPrusi, padora
raza, KoO3QQUIUEHT TOJE3HOTO ICHCTBHS TEIUIOBOTO JBHUTATENs; NPHU OMUCAHUHM MPABHIBHO TPAKTOBATH
(UBUYECKUI CMBICIT HCIIOJIB3YEMbIX BEJIWYHMH, WX OOO3HAUYCHUS W EAWHUIBI, HaXOIUTh (HOPMYJIBI,
CBS3BIBAIONINE JAHHYIO (PM3UYECKYIO BEJTUYHHY C APYTUMHU BEIUYHHAM;

OTHCBIBATh M3YYEHHBIC AJICKTPUYECCKHUE CBOMCTBA BEUIECTBA M AJICKTPUYECCKUE SIBICHHS (ITPOIIECCHI),
WCIIONB3Ys (PU3MUECKHE BEJIWYUHBI: AJCKTPUUYCCKUN 3apsil, IJICKTPHUYECKOE I0JIe, HANPSHKEHHOCTH IOJI,
MOTEHIIMAJT, Pa3HOCTh MOTCHIMATOB, IPH ONUCAHWHM IMPABWIBHO TPAKTOBaTh (PH3UYECKUI CMBICI
UCIIOJIb3YEMBIX BEIUYHMH, WX OOO3HAYEHUS U CIUHUIILI, YKa3bIBaTh (POPMYJIBI, CBS3BIBAIOIINE TAHHYIO
(U3HUYECKYIO BEIMYUHY C APYTUMHU BEIMUYUHAMU;

aAHAIM3UPOBATh (PM3MUYECKUE IPOIECCHl W SIBJICHHS, HCIIONB3Yysd (PU3NYECKUE 3aKOHBI M TPUHIUIIB:
3akoH BcemMupHoro Tsrorenus, I, II u III 3akonbl HproTOHA, 3aKOH COXpaHEHUS MEXAHUYECKOW SHEPTruu,
3aKOH COXPaHEHUs UMITYJIbCa, IPUHIIUI CYNEPIO3ULIMH CHJI, TPUHIUIT PAaBHOIPABUS HHEPLUHUAIBHBIX CUCTEM
OTCU€Ta, MOJIEKYJISPHO-KMHETUYECKYI0 TEOPUIO CTPOEHUSl BELIECTBA, Ia30BbI€ 3aKOHbBI, CBA3b CpEIHEH
KMHETUYECKOW SHEPruM TEIJIOBOTO JIBIXKEHUS MOJIEKYN C abCONIOTHOW TeMIlepaTypoil, MEpBbIH 3aKOH
TEPMOJIMHAMUKH, 3aKOH COXPAHEHHUs DJIEKTPUYECKOro 3apsna, 3akoH KyioHa, mpu 3TOM pa3innyarh
CIIOBECHYIO (OPMYIIMPOBKY 3aKOHA, €r0 MAaTeMaTUYECKOE BBIPAKCHHUE W YCIIOBHUS (TpaHUIIBI, 00JacTH)
MIPUMEHUMOCTH;

OOBSICHSITE OCHOBHBIC TIPUHIIUIIBI ICHCTBUS MAITUH, IPUOOPOB U TEXHUUYECKUX YCTPONCTB; pa3andarh
YCJIOBHS MX 0€30I1aCHOT0 UCIIOJIH30BaHUS B ITOBCEIHEBHOM JKU3HHU;

BBITIOJIHATH AKCIIEPUMEHTHI 110 UCCIICIOBAHMIO (PU3NUYECKUX SBJICHHHA M TIPOIIECCOB C MCIOJIb30BaHUEM
NPSIMBIX U KOCBEHHBIX HM3MEPEHUU, MPH ATOM (POpMYyIUpOBaTh Mpoliemy/3afady W TUIOTE3y y4eOHOro
OKCIIEPUMEHTa, COOUpaTh YCTAaHOBKY W3 TMPEIIOKEHHOTO O00OpyAOBaHWs, TPOBOAUTH OMBIT U
(GbopMynHUpOBaTh BHIBOJIBI;

OCYIIECTBJISITh TPSIMBIE W KOCBEHHBIE H3MEpEHUS (DU3NYECKUX BEJIMYMH, TPH STOM BBIOMpaTh
ONTUMAJIBHBIN CITOCO0 M3MEPEHUSI M KCTIOIB30BaTh M3BECTHHIE METO/IBI OIICHKH MTOTPEITHOCTEN U3MEPEHHI;

HCCIEAOBAaTh 3aBUCUMOCTH MEXAY (PU3MUYECKUMHU BEJIWYMHAMU C HCIOJIb30BAHUEM MPSAMBIX
M3MEPEHHH, TP ITOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCHUPOBATH PE3YyJbTATHI MOJYyYEHHON 3aBUCUMOCTHU
(bu3MYECKUX BEIWYMH B BHJIe TAOIUI] ¥ TpaUKOB, IeaTh BHIBOJIBI 110 pe3yIbTaTaM UCCIIETOBAHMS;

coOmofaTy mpaBuia Oe30macHOro Tpylda MpU MPOBEIEHHWU HCCIENOBAaHUN B paMKax Yy4eOHOTro
OKCIIEPUMEHTa,  y4eOHO-MCCIEAOBATEIbCKOM M  TMPOEKTHOM  JEATEIbHOCTH C  HCIOJIb30BAHHEM
M3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 00OPYIOBAHHUS;

pemaTh pacy€THBIC 3a/1a4u C SIBHO 3aJJaHHON (PU3UUYECKOW MOJIEIBIO, UCTIONB3Ys (PU3NYECKHE 3aKOHBI
Y TIPUHIUIIBI, HA OCHOBE aHaJIN3a yCIIOBUS 3a/1aud BBHIOMPATh (HU3UUECKYIO MOJIEIb, BBIICIATh (DU3NUECKUE
BEIMYUHBI U (DOPMYJIBI, HEOOXOAUMBIC NIl €€ pelIeHUs, MPOBOANTH PACUEThl U OIEHWBATH PEATLHOCTH
MOJTYYEHHOTO 3HaUeHUs (PU3NIECKON BETUIHHBI,

pelaTh Ka4yeCTBEHHBIE 3aa4: BBICTPAUBATh JIOTHYECKU HEMPOTUBOPEUUBYIO LIETIOUKY PACCYXKIACHUI
C OTMOPO Ha N3YYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UUYECKHUE SIBICHHUS,

WCIONIb30BaTh MPHU PENICHWH YYEOHBIX 3aJad COBPEMEHHbIE WH(OPMAIMOHHBIC TEXHOJOTHUHU IS
MOWCKA, CTPYKTYpPUPOBAHMsSI, HWHTEPIPETAllud ¥ TPEACTaBICHHUs Y4eOHOW U HAyYHO-MOMYJISIPHOU
nHpOpManUK, TMOJYYEHHONW W3 PA3TUYHBIX HCTOYHUKOB, KPHUTHYECKH aHAJU3UPOBATH IMOTYyYaeMYIO
uH(pOpMaLHIO;



MPUBOJUTH TPUMEPHI BKJIaJa POCCHMCKUX M 3apyOCKHBIX YUYEHBIX-(DH3UKOB B pa3BUTHE HAYKH,
00BSCHEHHE MPOIECCOB OKPYIKAIOIIECTO MHUPA, B PAa3BUTHE TEXHUKU U TEXHOJOTHIA;

WCIIOIb30BaTh TEOPETHYCCKUE 3HAHHWS 1O (U3MKE B TIOBCEIHEBHOW JKWM3HM I OOECreYeHUSs
Oe3omacHOCTH Mpu 00paIIeHUuu ¢ TPUOOpaMU U TEXHUYECKUMHU YCTPOUCTBAMH, JJISI COXPAHEHUS 3[I0POBBS U
COOJTFOICHHSI HOPM JKOJIOTHYECKOTO TMOBEJICHUS B OKPYKAIOIIEH Cpefie;

paboTaTh B TpyMIe C BBIMOJHEHUEM PAa3IMYHBIX COIMAIBHBIX POJICH, MIaHUPOBATh PabOTy TPYMIIHI,
paIMoOHAaIBHO PACIPENCISATh O0S3aHHOCTH W TUIAHUPOBATH JACSITEIBHOCTh B HECTAHJAPTHBIX CHUTYAIUsX,
aJICKBaTHO OIICHUBAThH BKJIAJ KXKJIOTO U3 YYACTHUKOB I'PYIIIHEI B PEIICHUE PACCMAaTPUBAEMOM MPOOIICMBI.

K kxonmy oOyuenust B 11 kJjiacce mpeIMeTHbIE pe3ybTaThl Ha 0A30BOM YPOBHE JTOJDKHBI OTPa’KaTh
c(hOpPMHUPOBAHHOCTD Y OOYUYAIOIINXCS YMEHUMN:

JEMOHCTPUPOBATh HA MPHUMEPAX POJIb U MECTO (PU3MKH B (DOPMUPOBAHMH COBPEMEHHOW HAy4HOU
KapTUHBI MUPA, B Pa3BUTUU COBPEMEHHON TEXHUKHU U TEXHOJIOTMH, B MPAKTUYECKOU NESATEIBHOCTH JIKOJCH,
[[EJIOCTHOCTh U €IMHCTBO (PU3NYIECCKON KApTUHBI MUPA;

YUUTBHIBATh TPAHUIIBl MPUMEHEHHUS HW3YYCHHBIX (PU3NYCCKUX MOJIENCH: TOYCUHBIM JIIEKTPUUCCKHIA
3apsl, JIyd CBETa, TOYCUHBI UCTOUYHUK CBETA, siIEpHAs MOJECIb aToMa, HyKJIOHHAsT MOJIeTTb aTOMHOIO sipa
P pPeIIeHUH (PU3NYSCKUX 3a]1a4;

pacro3HaBaTh (U3MYECKHE SBJICHHS (MPOIECChI) M OOBACHATH WX Ha OCHOBE 3aKOHOB
AJICKTPOJIMHAMHUKHN U KBAHTOBOM (DPU3HUKH: AJICKTPUYECKask TPOBOIUMOCTD, TEIJIOBOE, CBETOBOE, XMMHUYECKOE,
MarHuTHOE JCHCTBUSA TOKA, B3aMMOJEHCTBHE MAarHUTOB, 3JIEKTPOMarHUTHasi WHAYKUUSA, JEHCTBHE
MarHUTHOTO TIOJIsl Ha MPOBOJHHUK C TOKOM M JBIKYIIMMICS 3apsi/i, 2JIEKTPOMAarHUTHBIE KOJIEOAHUsI U BOJIHBI,
MPSMOJIMHEHHOE pacHpOCTpaHEHUE CBETa, OTPAXKCHHE, MPEIOMIICHHE, HHTepQEpeHIUs, Iudpakiuus u
MOJISIPU3ALUsl CBETa, ITUCTIEPCHs cBeTa, (oTodnekTpudeckuii apdext (hotodddexT), cBeToBoe naBicHUE,
BO3HMKHOBEHHE JIMHEHYATOTO CIIEKTPa aTOMa BOJOPOa, €CTECTBEHHAs! U UCKYCCTBEHHAs paIHOAKTUBHOCTD;

OMHUCHIBATh  W3y4YEHHBIC CBOMCTBA  BEIIECTBA  (DJICKTPUUYECKUE, MArHUTHBIC, ONTHUYECKHUE,
ANEKTPUYECKYIO MTPOBOAMMOCTh Pa3IMYHBIX CPEA) M AJIEKTPOMATHUTHBIC SIBICHUS (IIPOLIECCHI), UCIIONb3Ys
(U3UYECKHEe BEIMYUHBI: AJICKTPUYECCKUN 3apsjl, Chjla TOKa, AJICKTPUYECKOE HAMPSIKCHHE, JIEKTPUYECKOe
COTMPOTHUBIIEHUE, PA3HOCTh MOTEHIIUAJIOB, JIEKTPOABMXKYIAs cuia, paboTa TOoka, MHAYKIHUS MAarHUTHOTO
nossi, cuiia Ammepa, cuna JlopeHua, HHAYKTUBHOCTh KATYIIKH, SHEPTUsl 3JIEKTPUUYECKOr0 U MArHUTHOIO
MoJIeH, TMepuojJ M dYacToTa KoJjieObaHuW B KoJieOaTeIbHOM KOHTYpe, 3apsj M CHJia TOKa B TIpolecce
TapMOHUYECKHUX 3JIEKTPOMArHUTHBIX KoJieOaHM, (DOKYCHOE PACCTOSHUE M ONTHYECKas CHia JIMH3BI, TIPU
OMHMCAaHUU TPABWIBHO TPAKTOBATh (DU3UYECKUN CMBICT HCIOIB3YEMBIX BEIUYMH, WX OO0O3HAUYCHUS U
€MHUIIBI, YKa3bIBaTh ()OPMYIIbI, CBSI3bIBAIOIINE JAHHYIO (PU3UYECKYIO BETUYUHY C IPYTUMHU BETUUUHAMU;

OMKCHIBATh HM3y4YCHHBbIC KBAHTOBBIC SIBICHUS M MPOLIECCHI, HCHONB3YysSd (U3MUECKHUE BEIUYUHBI:
CKOPOCTh DJIEKTPOMArHUTHBIX BOJH, JJMHA BOJHBI U YacCTOTA CBETA, SHEPTUS U UMITYJIbC (POTOHA, MEPHOJT
MOJIypacnaja, YHePrusi CBA3M aTOMHBIX SJep, MPU OMUCAHUM MPABHIBHO TPAKTOBATh (PU3UYECKUN CMBICI
UCIONIb3YEMBIX BENUYMH, MX OOO3HAUEHUS U EIMHHUIBI, YKa3blBaTh (OPMYIIbI, CBS3BIBAIOIIUE TaHHYIO
(DUBUYECKYIO BETUYMHY C IPYTUMHU BETUYMHAMU, BEIYUCIIATH 3HAYCHUE (PU3UUECKON BETMYUHBI;

aHAIM3UPOBATh (PU3WUYECKHUE TIPOIECCHl U SBJICHHS, UCIOJIB3YS (U3UYECKHE 3aKOHBI W MPUHITUIIBL:
3ak0oH Oma, 3aKOHBI MOCJEAOBATEIBHOTO W IMAPAUICIIBHOTO COCIMHEHHS MPOBOJHHUKOB, 3aKOH J[xoymsa—
Jlenma, 3akOH 3JEKTPOMArHUTHOM WHIYKITUH, 3aKOH MPSIMOJIMHEHHOTO pPAcCIpOCTPaHEHHUS CBETa, 3aKOHBI
OTPaXECHUS CBETa, 3aKOHBI TPEJIOMJICHHS CBETa, ypaBHeHHe OWHIITeWHa 11 ¢doTtodddekra, 3aKoH
COXpaHEHUsl PHEPTUH, 3aKOH COXPAHEHHUS HMMITYJIbCa, 3aKOH COXPAHEHMS AJIEKTPUUYECKOTO 3apsiia, 3aKOH
COXpaHEHHUsI MAcCOBOIO uucia, moctynarsl bopa, 3aK0H paJnOakTHUBHOTO pacrnajia, Mpud 3TOM pas3iinyaTh
CIIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €r0 MAaTeMaTUYeCKOE BBIPAKEHHE W YCIIOBUS (TpaHUIIBI, 00JacTH)
MIPUMEHUMOCTH;

OTIpeIEIIATh HAMpPaBIEHWE BEKTOPAa MHAYKIIHM MarHUTHOTO TOJIsI TPOBOJIHHUKA C TOKOM, CHJTBI AMIiepa
u cuiibl Jlopenna;



CTPOUTH U OMHUCHIBATh N300pakeHUE, CO3/1aBaeMOE IIIOCKUM 3€pPKaioM, TOHKOH JINH30M;

BBITIOJTHATH SKCIIEPUMEHTHI 10 UCCIIEI0BAaHUIO (PU3NUECKUX SBJIEHUN U MPOLECCOB C UCIOIB30BaHUEM
MPSIMBIX ¥ KOCBEHHBIX H3MEpPEHUU: TpHU ATOM (OPMYIUPOBaTh MpobieMy/3amady M TUIOTE3y y4eOHOTo
HKCHEPUMEHTa, COOMpaTh YCTAHOBKY U3 TNPEAJIOKEHHOTO O0OpYHOBaHHS, WPOBOJUTH OIBIT H
(hOopMyIIMPOBATH BBEIBOJIBI;

OCYIIECTBIISITh TPSMbIE U KOCBEHHBIE H3MEpEHUs (PU3NYCCKUX BEIUYMH, MPU STOM BEIOUPATH
ONITUMAJIBHBIN CIIOCOO MU3MEPEHHUs M UCIIOIB30BATh U3BECTHBIC METO/IbI OLIEHKHU MOTPEIIHOCTEH U3MEPEHUI;

HCCIIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BEJIMYMH C UCIIOJIb30BAHUEM MIPSMBIX U3MEPEHHIl: PH 3TOM
KOHCTPYHPOBaTh YCTAaHOBKY, (PMKCHPOBATH PE3yJIbTaThl MOJY4YEHHOM 3aBUCUMOCTH (DU3MUECKUX BEIUYMH B
BUJIE TaONHII U TpaUKOB, AeNaTh BBIBOJBI IO PE3yJIbTaTaM MCCIEIOBAHNUS;

coOnroAarh mpaBuia Oe30MmacHOro Tpyaa HpU TMPOBENCHHUU HCCIENOBaHUM B paMKax ydeOHOro
OKCHEPUMEHTa,  Y4eOHO-HCCIEOBATEIbCKOM W TPOEKTHOM  AEATENbHOCTH C  HCIHOJIB30BAHUEM
M3MEPUTENBHBIX YCTPOMCTB U 1TAOOPaTOPHOTO 00OPYAOBaHUS;

pemiars pacyE€THBIE 3a/1a49M C SIBHO 33JaHHON (PM3UYECKON MOJIENBI0, UCTIONB3YS (PHU3UUIECKUE 3aKOHBI
Y TIPUHIIMIIBL, HA OCHOBE aHaJM3a yCIOBHS 33Ja4d BBHIOMPATh (GU3UYECKYIO MOJIENb, BBIACIATH (pU3HUecKue
BEJIMYUHBI U (OPMYIIbI, HEOOXOAUMBIE Ui €€ peIIeHUs, MPOBOJUTH PACUETHl U OICHUBATh PEaJbHOCTH
MOJIYYEHHOT0 3HAYEeHUS (PU3HUECKON BEIUYUHBL,

peliaTh Ka4YeCTBEHHBIE 3a/1a4M: BHICTPAUBATh JIOTUYECKU HETIPOTUBOPEUUBYIO LIETIOUKY PACCYKICHUI
C OTMOPOIl Ha U3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SIBICHHUS;

WCIIOJB30BaTh TPH PEHICHUH Yy4eOHBIX 3aJad COBPEMEHHbIE MH(OPMALMOHHBIE TEXHOJOTUU IS
MOKUCKA, CTPYKTYPHPOBAHHUS, WHTEPIPETAIMA H TIPEACTABICHUS YYEOHOH W HAayYHO-TIOMYISIPHON
nHpOpMANNY, TIOTYYEHHOW W3 PAa3IMYHBIX HCTOYHHUKOB, KPUTHYECKHA aHAIM3HPOBATH MOJIYYaeMYIO
WH(OPMAIIHIO;

OOBSICHSITh TIPUHIIUAIIBI JCUCTBUS MAIIUH, TPUOOPOB M TEXHUYCCKUX YCTPOMUCTB, pa3indyarh YCIOBHS
ux 0€30MacHOro MCIOJb30BaHUs B TOBCEIHEBHOM JKU3HH,

MPUBOJIUTH MPHUMEPHI BKIAJa POCCHUICKUX U 3apyOekHBIX yUEHBIX-(DU3MKOB B pa3BUTHE HAYKH, B
00BSICHEHHE MPOIIECCOB OKPYKAOIIEr0 MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTHU;

UCIONIb30BaTh TEOPETHUECKUE 3HAHMUA MO (U3MKE B TOBCEAHEBHOW KHU3HU s oOecredeHus
0€30MacHOCTH TpH 0OpaIeHNH ¢ TPUOOPAMH M TEXHUYECKUMHU yCTPOHCTBAMH, /ISl COXPAHEHHUS 3I0POBbBSI H
COOJTIOJICHHSI HOPM KOJIOTHYECKOTO TIOBEICHHUS B OKPYKAIOIIEH cpere;

paboTaTe B TpyIIe C BHITOJHEHHEM PA3JIMYHBIX COLUAIBHBIX POJICH, TNIAHUPOBATH PabOTy TPYIIIHI,
paMoOHABFHO PaCHpeAeaTh OOS3aHHOCTH M IUIAHUPOBATH JESTEIHHOCTh B HECTAHNAPTHBIX CUTYaIUsX,
a/IeKBaTHO OIICHUBATh BKJIA] KaXJI0T0 U3 YUACTHUKOB TPYIIHI B PEIICHUE PacCCMAaTPUBAEMON MTPOOIEMEI.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosnuecTBO 4acoB DJ1eKTPOHHBIE
Ne HaumeHoBaHue pa3aesioB u (undposbie)
n/n TeM POrpaMMBbl Bcero Kontpoabhbie | IIpakriieckue o0pa3oBaTeJibHbIE
pa6oTsI padoTsI pecypesi

Paznen 1. PU3UKA U METOAblI HAYYHOI'O IO3HAHUSA
11 ®u3nKa U METO/BI HAYYHOT'O > Bubmuorexa LIOK

) MO3HAHUS https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 2
Paznen 2. MEXAHUKA

bubnuoreka [IOK

21 | Kunemarnka > https://m.edsci.ru/7f41bf72
2.2 Junamuka 7 bubnmnorexa [{OK




https://m.edsoo.ru/7f41bf72

3aKOHEI COXpaHCHHS B
MCXaHHKC

23

6

bubmuoreka IIOK
https://m.edsoo.ru/7f41bf72

Uroro no pazneny

Paznen 3. MOJIEKYJIAPHASA ®PU3UKA U TEPMOJUHAMHUKA

18

31 OCHOBBI MOJIEKYJIISIPHO- 9 bubmmorexa [IOK
KMHETUYECKOH TEOpHH https://m.edsoo.ru/7f41bf72
32 OCHOBBI TEPMOAMHAMUKH 10 Eggi%ﬁiﬁii(ﬁfﬂ 41672
33 ArperaTHble COCTOSTHUS 5 Bubmuorexa LJOK
BemecTBa. Da3oBbIC TEPEXOBI https://m.edsoo.ru/7f41bf72
Uroro mo paznemy 24
Paznen 4. JIEKTPOANHAMUKA
41 Daextpoctatiika 10 5353;7/??5315)25/7f41m
49 ITocTosHHBIN ANEeKTpUYECKU 12 Bubmuorexa LJOK
TOK. TOKHM B pa3iIM4HBIX cpeaax https://m.edsoo.ru/7f41bf72
Uroro no pazneny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 63

I[MTPOI'PAMME




11 KUIIACC

KoanuecTBO 4yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3aesioB u (uudposBbie)
n/m | TeM MporpaMmal Bcero Koutpoabubie | Ilpakruyeckue o0pa3oBaTejIbHbIE
padoTsI padoTsI pecypeb

Pazpen 1. JIEKTPOJIUHAMMKA

1.1 MarnuTHOE IoJe. 11 1 3 bu6nmoreka IJOK
OnexTpoMarHuTHasi UHAYKIHS https://m.edsoo.ru/7f41c97c

Hroro no pazneny 11

Paznen 2. KOJIEBAHUS U BOJIHbI

21 MexaHudeckue u 9 1 bubmuoteka LIOK
AJIEKTPOMArHUTHBIEC KOJICOAHMSI https://m.edsoo.ru/7f41c97¢c

29 MexaHn4ecKHe U 5 1 bu6nmoreka IJOK
3JEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41c97c¢

bubmoteka [IOK
2.3 | Ommika 10 3 https://m.edscI)_E).ru/7f410970
Hroro no pazgeny 24

Pazzen 3. OCHOBBI CIEIIUAJIbHOM TEOPUM OTHOCUTEJBHOCTH

31 OCHOBBI CTIEIMATIEHOM TEOPUH 4 1 Bubnunoreka [IOK
’ OTHOCUTEIBHOCTHA https://m.edsoo.ru/7f41c97c¢
Hroro no pazgeny 4
Paznen 4. KBAHTOBAS ®PU3UKA
N bubnunoreka [IOK
4.1 DneMeHThl KBAHTOBOM OITHKHA 6 https://m.edsoo.ru/7f41c97c¢
bubmuorexa LIOK
42 Crpoenue aToma 4 https://m.edsoo.ru/7f41c97c¢
bubmuorexa LIOK
43 ATOMHOE A1PO > https://m.edsoo.ru/7f41c97c¢
Hroro no pazneny 15

Paznen 5. 3JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHU

51 DNIeMEeHTHI aCTPOHOMUH U 7 1 Bubnunoreka [IOK
’ acTpoU3UKU https://m.edsoo.ru/7f41¢97¢c
Uroro no pazneny 7

Paspesn 6. OBOBIIAIOIIEE IIOBTOPEHHUE

bubnuoreka K
6.1 Obobmatomee mosTOpeHye 4 https://m.edscli)c.)ru/7f41 c97c
Hroro no pazgeny 4
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 68 4 7

[NPOIT'PAMME

MPOBEPAEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHHMS OCHOBHOU
OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KJIACC
Kon . .
npoBepsieMoro IIpoBepsiemMble nNpeAMeTHbIE pPe3yJbTATHI 0CBOEHHUSI OCHOBHOI 00pa3oBaTeLHOM
NMPOrpaMMbl cpeiHero od1ero 06pa3oBaHus
pe3yJbTaTa
JleMOHCTpHUpOBaTh HA TIpUMEpaxX POb U MECTO (HU3HUKHU B (HOPMUPOBAHUH COBPEMECHHON HAYYHOU
10.1 KapTUHBI MUpPA, B Pa3BUTUU COBPEMEHHOMN TEXHUKHU U TEXHOJOTHUH, B MPAKTUYECKON JEATEIbHOCTH
Joei
10.2 YUuTeIBaTh TpPaHUIEI NPUMEHEHUS HW3YYCHHBIX (U3NYECKHX MOJIEJCH: MaTepuainbHas TOYKa,




VHEpIHaIbHas CUCTEMa OTCYETa, aOCOMIOTHO TBEPAOE TEJIO, WJCANBHBIN Ta3; MOJICIH CTPOCHHS
ra3oB, )KHIKOCTeH M TBEPIBIX TeJ, TOUCUHBIN DIICKTPUUCCKUIN 3apsi — IPU PEIICHUU (PU3HUCCKUX
3amaq

10.3

10.4

Pacno3naBath hu3ndeckue ssBISHUS (IPOIECCH) U 0OBICHATh HX Ha OCHOBE 3aKOHOB MEXAaHUKH,
MOJICKYJIIPHO-KMHETHUSCKON TCOPHH CTPOCHHS BEIIECTBA U JISKTPOIMHAMUKH: PABHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJUHEHHOE JBWKCHHE, CBOOOJHOE TMajeHUE TeJ, ABHKCHHE II0
OKPY>KHOCTH, UHEpIUs, B3auMoOJieiicTBue Tes; TUdQy3us, OPOYHOBCKOE JBUKCHUE, CTPOCHUE
XKHUJKOCTEH W TBEPIBIX TElN, N3MEHEHNE 00bEMa Tell MPU HArPEBaHWU (OXJIKICHUN), TEIUIOBOE
paBHOBecHE, HCHApeHUE, KOHJICHCAIWS, TUIABJICHHE, KPHUCTAJUIM3AIUs, KUIICHUE, BIIAXKHOCTH
BO3/lyXa, TIOBBIIICHUE JABICHUS ra3a MPH €ro HArpEeBaHUM B 3aKPBITOM COCYJE, CBS3b MEKIY
napaMeTpaMy COCTOSIHHS T'a3a B H30MPOIeccax; IEKTPHU3AIHS T, B3aUMOJICHCTBHE 3apsI0B

OmnucelBaTh MEXaHHUYECKOE IBIDKEHHE, MCHONB3YS (hr3MdYecKue BEIMYUHBI: KOOpIMHATA, IMYTh,
MepeMelIeHre, CKOpOCTh, YCKOPEHHUE, Macca TeNa, CUJIa, UMITYJIbC Tella, KWHEeTHYEeCKas SHEeprus,
MOTEHIMANbHAS YHEPrusi, MexXaHudeckas paboTa, MEXaHMYECKas MOIIHOCTH, NPH OIMCAHUU
[IPaBUWIBHO TPAaKTOBaTh (PU3MYECKUH CMBICI HCIHONB3YEMbIX BEJIMYUH, WX 0003HaueHHs H
CIMHULBI, HAaXOOUTh (HOPMYINbI, CBA3BIBAIOLIME NAHHYIO (U3MYECKYI0 BEIMYMHY C APYTHMHU
BEITMYHHAMU

10.5

10.6

10.7

10.8

10.9

10.10

OnwuceBaTh U3YUYCHHBIC TEILIOBBIE CBOWCTBA TEJ U TEIUIOBHIC SIBICHUS, UCTIONB3Ys QU3HUECKue
BEJIMUMHBL: JaBlICHHE Tra3a, TeMIepaTypa, CpeOHss KWHETHYecKas JHEpPrus XaoTHUECKOTO
IBIDKCHHS MOJIEKYN, CpEOHEKBaJpaTHYHAs CKOPOCTb MOJIEKYJ, KOJHYECTBO TEIUIOTHI,
BHYTpPEHHSISI HEpTHUs, paboTta ra3a, K03pPHUIKUEHT MONEe3HOTO JeHCTBHUS TEIUIOBOTO JBHTATElIs;
MpH OMHMCAHUM MPABWIBHO TPAKTOBaTh (DU3MUYECKUH CMBICT HCIOIB3YEMBIX BEIHYUH, HX
0003HAYEHUS U EAMHUIIBI, HAXOAUTH (JOPMYIIBI, CBA3BIBAIOIINE JAHHYIO (PH3HUYECKYIO BETHIHHY
C IPYTUMH BEIWIHHAM

OnuceiBaTh M3Y4YEHHBIE DSJIEKTPUUECKHE CBOWCTBA BELIECTBA M AJIEKTPUUECKUE SIBICHUS
(mporuiecchl), UCMONB3Ysl (PU3MUSCKUE BEIWYHMHBL DJICKTPUYECKUH 3apsiil, 3JIEKTpUUECKoe TOoIe,
HaHpﬂ)KéHHOCTI) I10JIs, MOTCHIIMAJ, PA3HOCTh INOTCHIUAJIOB; TP ONIMCAHUHN ITPABWIBHO TPAKTOBAThH
(u3nUecKuii CMBICT HCIIONIb3YEMBbIX BEJIMUMH, UX 0003HAUCHHS 1 €AMHULIBI, YKa3bIBaTh (HOPMYIIbI,
CBSI3BIBAIOLINE aHHYIO (PM3HUYECKYIO BEJIMUMHY C IPYTUMH BEIUIMHAMU

aHAJIM3UPOBATh (PU3NUECKUE TPOLECCH] U SBJIECHUS, UCIOb3Ys (pr3ndecKne 3aKOHBI U MPHUHLMIIBL:
3aKk0oH BcemupHoro TsaroreHus, I, II u III 3akonbl HeroTOHA, 3aKOH COXpaHEHUs MEXaHUYECKOU
SHEPIUH, 3aKOH COXPAHECHHS HUMITYJIbCa, NMPUHLHUII CYNEPIO3ULUU CHJI, IPUHIMUII PAaBHOIIPAaBUS
MHEPLHAIBHBIX CHCTEM OTCYETA; MOJICKYJIIPHO-KHHETHYECKYI0 TEOPHIO0 CTPOECHHS BEIECTBA,
ra3oBbl€ 3aKOHBI, CBSI3b CPEJHEH KHMHETUYECKOH HHEPrUU TEIUIOBOIO JBHXKEHUS MOJIEKYJ C
abCOIOTHOI TeMIlepaTypoil, MepBbId 3aKOH TEPMOAMHAMUKH; 3aKOH COXPAHEHHUS AJIEKTPUIECKOTO
3apsina, 3akoH KynoHa; mpM 3TOM pa3nuyarh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €ro
MaTeMaTHYECKOE BBIPAXKECHUE U YCIOBUs (TPaHHUIIbI, 00JaCTH) IPUMEHUMOCTH

OOBACHATL OCHOBHBIE MIPUHIOHUIIBI HeﬁCTBHH Malll1H, HpI/I60p0B n TCXHUYCCKHUX YCTPOﬁCTB;
pasinydaTthb YCJIOBUA UX 0€30I1acHOT0 UCITOIL30BAHMS B HOBCGHHCBHOﬁ KHU3HU

BEIMONHATE  AKCHEPUMEHTHl 10  HCCIENOBaHUIO (HU3MYECKUX SBICHHH UM MPOLECCOB C
WCIIONIb30BAaHMEM TPSAMBIX M KOCBEHHBIX HM3MEpPEHH; MpH 3TOM (HOPMYyIUpOBaTH MpodIeMy
(3amauy) W THNOTE3y Y4eOHOro OKCIEPHUMEHTa, COOMpaTh YCTAaHOBKY M3 MPEIJIOKEHHOTO
000pYAOBaHMS, TPOBOAUTH ONBIT U OPMYJIUPOBATH BHIBOJIBI

Ocy1ecTBIsATh NPSMBbIE U KOCBEHHBIE M3MEpPEHHs (U3MYECKHX BEJIWYMH; MPU 3TOM BBIOMpATh
ONITUMAJIBHBIA CIOCO0 M3MEPEHHUs] M HCIONb30BaTh M3BECTHBIE METOJBI OIEHKH IMOTPEHIHOCTEH
HA3MEPEHUN

10.11

10.12

HccnenoBaty 3aBUCUMOCTH MeEXIy (GU3NYECKUMH BEIMYHMHAMU C FHCIIOJIb30BAHUEM MPSIMBIX
W3MEPEHUIt; MPH 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCHUPOBATH PE3YJIbTaThl TOITY4YEHHON
3aBUCUMOCTH (PU3MYECKHUX BETUYMH B BUJAE TAOIHUI U rpad)uKOB, JIeJIaTh BBIBOJBI 110 pe3yJbTaTaM
HCCIICIOBAHHUS

CoOmronaTh mpaBmiia 0€30MaCHOTO TpyJa MPH MPOBEAESHHH MCCIEIOBAHUN B paMKax y4eOHOTO
9KCIIEpUMEHTa, Y4eOHO-UCCIIEAOBATENbCKON M MPOEKTHOW IESATEIbHOCTH C HCIOJIb30BaHHEM
W3MEPUTENBHBIX YCTPOICTB U J1a00paTOpHOro 000pyIOBaHUS

10.13

Pemmate pacu€THple 3amayd ¢ SIBHO 3aJaHHON (PU3WYECKOH MOJEIBIO, MCIIONB3YSA (PU3UUCCKHE
3aKOHBI W TPUHIIMIE; HA OCHOBE aHalIHW3a YCJIOBUS 3aJjaud BHEIOUpaTh (PU3UUECKYIO MOJIEINb,
BBLICNATh (DPU3MYECKUE BEIWYHHBI M (OPMYIIBI, HEOOXOIUMBIE st e€ pelieHus, MPOBOJIUTH
pacdéThl M OLIEHUBATh PEATbHOCTD MOTyYEeHHOT0 3HaUeHHs (PU3MUECKON BETMYHNHBI

10.14

Pemate kadecTBEHHBIC 3aadH: BBICTPAaMBATh JIOTUYCCKH HCIOPOTHUBOPCYUMBYIO IICIIOYKY




paccym):[eHI/H?I C OHOpOfI Ha U3YUYCHHBIC 3aKOHbI, 3daKOHOMCPHOCTHU U (1)I/I3I/I‘-ICCKI/I€ SIBJICHUSA

10.15

10.16

Hcnonb30BaTh NpH pemieHnH y4eOHBIX 3a/a4 COBpeMEHHbIE MH()OpMAIIMOHHbIE TEXHOJIOTHH IS
MIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETAIIMN U TPEACTABICHHUS yIeOHOH N Hay4HO-TIOMYJISIPHOI
nH(popManuH, TOTYyIeHHOH U3 Pa3TNYHbIX HCTOYHUKOB; KPUTHYECKH aHATN3UPOBATH MOTydacMyto
WHPOPMALIUIO

[TpuBoaANTH, MpPHMEPHI BKIIAJa POCCHHICKUX M 3apyOeKHBIX yYEHBIX-(OU3HKOB B Pa3BHTHE HAYKH,
00bsICHEHHE TIPOLIECCOB OKPY>KAIOLIETO MHUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHH

10.17

10.18

11 KJIACC

Hcnonb3oBaTh TEOpeTHUECKHE 3HAHHS MO (U3UKE B MOBCEAHECBHOW >KM3HU IS OOECIICUCHUS
0e30macHOCTH NpHU OOpallleHHH ¢ MPUOOPaMU M TEXHUYECKUMH YCTPOWCTBAMH, AJIsl COXPaHEHUS
30POBbS M COOMIOICHHUS HOPM IKOJIOTMUYECKOT0 MOBECHHS B OKPYXKAIOLIEH cpexe

PabGoTatp B Tpymme c BBIIOJHEHHEM Pa3UYHBIX COLHUAJIBHBIX DPOJEH, MIaHUPOBaThH padboTy
TPYIIBL, pPaldOHAIBHO pacCHpeNeisTh O0O0sM3aHHOCTH ¥ IUTAHUPOBATH JEATEIHHOCTH B
HECTaHJAPTHBIX CUTyallMsIX, aJCKBaTHO OIEHWBATh BKJIAJ[ KaXIOTO0 M3 YYaCTHHKOB T'PYIIIBI B
pelieHne paccMaTpUBaeMOn MPOOIEMBI

Kon
NMPoBePsAEMOro
pe3yabTaTa

11.1

IIpoBepsieMble IpeAMeTHbIE Pe3yJIbTATHI OCBOEHHSI OCHOBHOI1 00pa3oBaTe/IbHOM
NMPOrpaMMbl cCpeHero oo1ero 0o6pa3oBaHusi

JleMOHCTpUPOBaTh HA MPUMEPAX POJIb U MECTO (PU3UKU B POPMUPOBAHUU COBPEMEHHOW HAay4YHOI
KapTHHBI MUPA, B Pa3BUTUH COBPEMEHHOM TEXHUKHU U TEXHOJIOTUH, B IPAKTUYECKON ACATEIbHOCTH
JOJIeH, IENIOCTHOCTh M €IMHCTBO (PU3MYECKON KapTUHBI MUpa

11.2

VY4UTHIBATh TPAHHIIBI IPUMEHEHHS N3YYCHHBIX (PU3MYECKUX MOJIENCH: TOYSUHBIN AIIEKTPUIECKUN
3apsi, saepHas MOJENb aToMa, HYKJIOHHAs MOJENIb aTOMHOTO S/ipa MpPU pelleHHHd (QU3MYECKHX
3a1aq

11.3

Pacrio3naBath (usmueckue sBiueHUS (Tporiecchl) M OOBSACHATH WX HA OCHOBE 3aKOHOB
ANEKTPOAMHAMUKA M KBAHTOBOM (DM3HMKH: DIICKTPHUYECKash MPOBOIMMOCTb, TEIIOBOE, CBETOBOE,
XUMHUYCCKOEC, MAarHuTHOC JICP'ICTBPIH TOKa, BSaHMOHeﬁCTBHe MAarfuToB, OJICKTPOMAarHuTHas
WHOYKIUSA, JI€MCTBUE MArHUTHOrO IMOJSl Ha MPOBOJHUK C TOKOM M JIBIDXKYIIMMCS 3apsj,
ANIEKTPOMAarHUTHBIE KOJICOaHUSI M BOJIHBI, MPSIMOJIMHEHHOE PacIpOCTPaHEHUE CBETA, OTPaXKEHHE,
npejgomiieHue, uWHTepdepeHnys, audpakuus W TONApPH3alUs CBETa, JIUCIIEPCHUST CBETa,
dotoanexkrpuueckuii 3pdexT (hoToadhdeKT), CBETOBOE JaBJICHNUE, BOSHUKHOBEHUE JTUHEHUYATOrO
CIIEKTpPa aTOMa BOJI0OPOJIa, ECTECTBCHHAs U HCKYCCTBEHHAS paIMOaKTUBHOCTh

114

11.5

OnuceiBaTh M3y4YEHHBIE CBOWCTBA BEIIECTBA (DJIEKTPUYECKHE, MAarHUTHBIE, OITHYECKHE,
JNIEKTPUIECKYIO MPOBOJUMOCTh PA3IMYHBIX CPEJ) M DJICKTPOMATHUTHBIC SIBJICHHS (TPOIECCHI),
WCIIOJNIB3YS  (DPM3UYECKHE BEJIMYWHBL, AJICKTPUYCCKUN 3apsijl, CHJIA TOKa, 3JIEKTPHUECKOES
HaIpsOKEHUE, DJIEKTPUUIECKOE COMPOTHUBIICHUE, pa3HOCTh moTeHnuanoB, JJC, pabora TOKa,
WHIYKIWS MarHUTHOTO MOJs, cuia Amriepa, cuna JlopeHa, WHIYKTUBHOCTh KaTYIIKH, SHEPTUs
ANIEKTPUIECKOTO U MAarHUTHOTO TIOJICH, IEPUOJT ¥ YacTOTa KoJieOaHUH B KOIeOAaTEThHOM KOHTYPE,
3apsA] M Cuia TOKAa B MPOIECCE TapMOHUYECKUX SJICKTPOMArHUTHBIX KoJieOaHHU, (POKYCHOE
paccTosiHUE M OINTUYECKas CHJja JIMH3bI;, NPU OMNHCAHUM TPaBUIBHO TPAKTOBATh (DHU3HYECKUI
CMBICT HUCHOJb3yEMBIX BEIWYMH, WX OOO3HAYCHHS M EIAWHUIBI, YKa3biBaTh (OPMYIIBL,
CBS3BIBAIOIIINEC IIaHHYIO (1)I/ISI/I‘ICCKYIO Be_HI/IT-II/IHy C llpyTI/IMI/I BCIIMYMHAMHN

OnuceiBaTh M3y4eHHBIE KBAHTOBBIE SBJICHUS M MPOIECCHI, UCTOIB3YS (PU3NUECKNE BEITMYNHBI:
CKOpPOCTbh JJIEKTPOMAarHUTHBIX BOJIH, JJIMHA BOJIHBI M YacTOTa CBETAa, DHEPrUs U HMILYJIbC
¢oToHa, mepuoj mMoNypacnajaa, SHEPrusl CBSI3M ATOMHBIX sJEp; NPH ONHCAHUU MPABHIBHO
TPaKTOBaTh (U3MYECKHH CMBICT HCIIOJIB3YEMBIX BEJIHYMH, HMX OOO3HAYCHHS W EAMHHULBL
yKa3bIBaTh (DOPMYJIbI, CBS3BIBAIOIIME JaHHYIO (PU3UUYECKYIO BEJIMUUHY C JPYTUMHU BEJIUYUHAMU,
BBIUUCIISTH 3HaUeHHE (PU3NIECKON BEIMYMHBI

11.6

AHaJII/ISI/IPOBaTB (1)H31/I‘IGCKI/IC IIPOUECCCHI U ABJICHUA, UCIIOJIb3YA (1)I/I3I/IT-IeCKI/Ie 3aKOHBI U ITPUHIUAIIBI:
3ak0oH OMma, 3aKOHBI TMOCJIEIOBATEIBHOTO U MAPAUIEIBHOTO COCAUHEHUS MPOBOJAHHUKOB, 3aKOH
Hxoyna — JleHna, 3aKOH DJIEKTPOMAarHUTHOM  WMHAYKIIMM, 3aKOH  MPSMOJIMHEHHOIO
pacmpocTpaHeHHs CBeTa, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI NPEJIOMIICHUS CBETa, ypaBHEHHE
OuHmTerHa s GoroddderTa, 3aKOH COXpaHEHUS SHEPTHH, 3aKOH COXPAaHCHUS HMITYJIbCA,
3aKOH COXPAHEHHMS DJIECKTPUUECKOTO 3apsAlia, 3aKOH COXPaHEHHUS MAacCOBOTO YHKCIA, TOCTYJIAThI
Bopa, 3akoH paanoakTUBHOTO pacmajaa; NpH 3TOM pa3iudaTh CIOBECHYIO (OPMYIHPOBKY
3aK0HAa, €r0 MaTeMaTUYECKOE BBIPAKEHHE U YCIOBUS (TPaHHUIIbI, 006J1aCTH) MPUMEHUMOCTH




11.7

Onpenenars HaNpaBJICHUE BEKTOPAa WHIYKIIUM MArHUTHOTO TIOJS MPOBOJHHUKA C TOKOM, CHIIBI
Awmriepa u cwtbel JIoperma

11.8

CTpouTh U OIHCHIBATh H300paKEHHE, CO3/1aBaEMOE IFIOCKUM 3€PKAJIOM, TOHKOW JTMH30H

11.9

BEHIMONHATE  AKCHEPUMEHTHl [0  HMCCIENOBaHUIO (U3WYECKUX SBICHHH U TMPOLECCOB C
UCTIONIb30BAHWEM TMIPSAMBIX M KOCBEHHBIX H3MEpEHHH; TPH 3TOM (OPMYIHPOBATH MPOOIeMy
(3amady) m THIOTe3y Y4YeOHOTO OKCIIEPHMEHTa, COOMpPAaTh YCTAaHOBKY W3 MPEMTOKEHHOTO
000pYAOBaHHS, TPOBOAUTH OMBIT U POPMYIUPOBATH BHIBOJIBI

11.10

11.11

OcCyIIeCTBIATh MPSIMbIE M KOCBEHHBIC M3MEPCHUS (DU3MUYECKUX BEJIMYWH, MIPU 3TOM BBIOUpATH
ONTUMAJBHBIN CIIOCO0 M3MEPEHUS U HCIOJIb30BATh W3BECTHBIC METOJIbI OIICHKH IOTPEIIHOCTEH
HU3MEpEHUi

HccnenoBats 3aBHCHMOCTH (PU3UYECKUX BEITUYHWH C MCTIOIH30BAHUEM MPSMBIX H3MEPEHHI; MpH

3TOM KOHCTPYMPOBaTb YCTaHOBKY, (DUKCHUPOBATh pE3YJbTaThl IIOJIY4YEHHOH 3aBUCHUMOCTH
(u3MUECKUX BEJIMYMH B BUJE TaOIHI ¥ rpadMKOB, AEIaTh BHIBOJIBI IO pe3yJIbTaTaM HCCIICAOBAHHS

11.12

CobmonaTs mpaBuiia 6€30MacHOTO TpyAa MpH MPOBEICHUH MCCIEJOBAaHUN B paMKax y4eOHOro
9KCIIEPUMEHTa, Y4eOHO-HCCIEeI0BATENIbCKOH U TPOEKTHOW NEATEIHHOCTH C HCIOJb30BAHUEM
M3MEPUTENHHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYIOBAHUS

11.13

Pematp pacu€THBle 3amaun ¢ SBHO 3aJaHHON (U3NYECKOW MOJENBI0, HCIONB3Yys (U3NIECKHe
3aKOHBl M TNPHHLUIBI, Ha OCHOBE aHaJlM3a YCIOBHS 3aJaydl BHIOMPATh (U3MUYECKYIO MOJEIb,
BBIICNATh (DPU3NYECKUE BENIWYMHBI M (OPMYIIBI, HEOOXOIWUMBIE sl e€ pelleHusi, MPOBOAUTH
pacqéTm 1 OLICHUBATH PCAJIbHOCTL IMOJTYYCHHOT'O 3HAYCHUSA (1)I/I3I/I‘ICCKOI71 BCIIMYUHBI

11.14

Pemarp kadecTBeHHBIE 3aJaud: BBICTPAWBATh JIOTHUYECKH HEMPOTHBOPEUYHMBYIO IIETIOUKY
paccykIeHuil ¢ oropol Ha M3yUEeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (YU3NYECKUE SIBICHUS

11.15

Hcronp30BaTh NMpu pemIeHNH y4eOHBIX 33/1a4 COBPEMEHHBIE MH(POPMAIMOHHBIC TEXHOJOTHH IS
TIOMCKa, CTPYKTYPUPOBAHUS, HHTEPIPETAIIMN U TPEICTABICHHS YIeOHOH W HAayYHO-TIOMYJISIPHOI
WHPOPMALIUH, TIOTYIEHHON U3 Pa3TUYHBIX HCTOYHUKOB; KpUTHYECKH aHATTM3UPOBATH MOJTy4aeMyFO
WHPOPMALIHIO

11.16

OOBSICHAITh TPUHIMIBI JCHCTBHS MAalldH, MPUOOPOB M TEXHUUECKUX YCTPOMCTB; pa3nvaTrh
yCII0BHSI MX 0€30I1aCHOTO MCIIOIb30BAHUS B IOBCEJHEBHON KU3HU

11.17

11.18

[TpuBoIMTH IPUMEPHI BKJIaAa POCCUHCKHUX U 3apyOC:KHBIX YUEHBIX-(DHU3UKOB B pa3BUTHE HAYKH, B
00BsSICHEHHE TIPOLIECCOB OKPY>KAIOLIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHI

Hcnonb30BaTh TEOpEeTHUECKHE 3HAHHUS MO (U3UKE B MOBCEAHEBHOW >KM3HU JUIA OOECIIEUCHUS
0e301acHOCTH IpU OOpalleHHH ¢ MPUOOPaMU M TEXHUYECKUMH YCTPOWCTBAMU, JUISI COXPAHEHUS
3JI0POBbS M COONIOJICHHSI HOPM DKOJIOTHYECKOTO MOBE/ICHHS B OKPYXKAIOIIEH cpejie

11.19

PabotaTp B rpyIime ¢ BBINOJHEHHEM Pa3IMuHbIX COIMAIBHBIX POJIeH, MIIaHUPOBaTh PabOTy TPYIIIIHL,
palMoOHANIbHO pacTpe/IessiTh OOS3aHHOCTH M IUIAHUPOBATh JIESTENLHOCTh B  HECTaHAapTHBIX
CUTyalUsX, aJI€KBaTHO OLEHMBAaTh BKJIaJ KaXIOr0 M3 YYAaCTHUKOB TpYNIBl B pELICHHUE
paccMmarpuBaeMoi poOIeMbl

MHNPOBEPAEMBIE DJIEMEHTBI COAEP) KAHUA

10 KJIACC

Kox
pa3aena

Kon

nmpoBepsaEeMoro HpOBepﬂeMBle 3JIEMEHTBI COACPKAHUA
3JIEMEHTAa

OU3NKA U METOAbI HAYYHOI'O TIO3HAHM A

®u3uka — Hayka o npupoje. Hayunsle METOBI MO3HAHUS OKpPYKaroUlero Mupa. Posb

1.1
SKCIICPUMCHTA U TCOPUHU B IPOILIECCCC TO3HAHUA TPHUPOJIbI. SKCHCpHMeHT B (I)I/I3I/IKC

MogenupoBanue (QU3MYECKHX SBIEHHA W mpoueccoB. HaydHble THIOTE3bI.
dusnyeckre 3aKOHBl W TEOpUH. ['paHUIBl NPUMEHUMOCTH (PH3MYECKHX 3aKOHOB.
[punnun coorBercTBusa. Poib m Mecto (u3uku B (GOpMUPOBAHWU COBPEMEHHOU
Hay4YHOU KapTHHBI MUPA, B TPAKTUYECKON JEATETbHOCTH JII0JIeH

1.2

MEXAHUKA

KMHEMATHUKA

2.1

MexaHu4ecKoe ABMKCHHE. OTHOCHTEIIBHOCTh MEXaHHYECKOTO JBUXCHUA. Cucrema

2.1.1 N
otcuéra. Tpaexkropus

2.1.2 Ilepemernienne, CKOPOCTh (CpemHssT CKOPOCTh, MTHOBEHHASI CKOPOCTh) M YCKOPEHHE




MaTepHalbHOM TOUYKH, MX NPOEKIMH HA OCH CHUCTeMbl KoopauHaT. CrokeHue
MEepEMEILICHUH U CII0KEHUE CKOPOCTEM

PaBHOMEpHOE H  PaBHOYCKOPCHHOE MPSAMOJIMHECHHOE  IBIKeHHME. I paduku

2.13 3aBUCUMOCTH  KOOPAMHAT, CKOPOCTH, YCKOpEHHsA, IIyTH U IepeMEeICHUs
MaTepualbHON TOUKH OT BpEMEHHU

2.14 CroOomHoe mageHue. Y CKopeHnue CBOOOIHOTO ITaICHHUS
KpuBonuneilinoe nBmwxeHue. PaBHOMEpHOE NBUXKEHHE MAaTepUAIbHOM TOYKH TI0

2.15 OKPY>KHOCTH. YTIIOBas CKOpOCTb, JIMHEWHas CKOpocTb. Ilepuon u yacrora.
LleHTpoCTpeMUTENBLHOE YCKOPEHHE

216 TexHrn4yeckue ycTpoWcTBa: CHHUJIOMETP, ABMKEHHE CHApSAIOB, LIEMHBIE M PEMEHHBIE
nepeaadn
Ilpaktrueckne paboTel. M3Mepenme MrHOBEHHOW ckopoctH. MccnmemoBanwme
COOTHOILCHUS MEXIY IyTsIMH, IPOHJCHHBIMU TEJIOM 3a IOCJI€A0BAaTEIbHBIC PABHBIC

2.1.7 MIPOMEXKYTKH BPEMEHM NPU PAaBHOYCKOPEHHOM JBIKEHUM C HadajdbHOH CKOPOCTHIO,
paBHOW Hymio. M3yueHme nBWXKEHHMsS IIapUKa B BI3KOM >KMIAKOCTH. M3yueHue
JBIDKEHUSI Tella, OpOLIEHHOTO TOPU30HTAIBHO

JVMHAMUKA

221 ITpunun OTHOCHTENBHOCTH lNanmunes. Ilepsuiii 3akoH Herorona. MHepuuanbHble
CHCTEMBI 0TCUéTa

2.2.2 Macca tena. Cuna. [IpyHiun cynepno3uiuu Ui

223 Bropoii 3akoH HplOTOHa Uil MarepuaibHOM TOYKM B HMHEPLHAIBHOM CcUCTEME
orcuéra (MCO). Tpernii 3akoH HproToHa [1s1 MaTepHUaIbHBIX TOUEK

294 3akoH BceMupHoro tarotenus. Cuna tsxectu. IlepBas kocmudeckasi ckopocTs. Bec
Tena

2.2.5 Cuna ynpyroctu. 3akoH ['yka
Cuna Tpenus. Cyxoe TpeHue. Cuia TpEeHHs CKOJBXEHUS U CWIa TPEHUS! IOKOSL.

22 2.2.6 Koaddurment tpenus. Cuiia COMPOTUBIICHUS TPU JABKEHUH TEja B KHUJIKOCTH WIIH

rase

2.2.7 [ToctynarenpHOE 1 BpaliaTelbHOE IBMKEHUE a0COMIOTHO TBEPIOTO Tea

298 MOMEHT CUJIBI OTHOCHUTENBHO OcH BpaimieHus. Ilneqo cuibl. YciioBUS paBHOBECHS
TtBEpaoro tena B MCO

229 TexHu4ecKue yCTpOoHCTBa: MOAIINITHAKY, IBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB
[Mpaktudeckue paboThl. 3yuenne nBUKEHUS OpycKa 10 HAKIOHHOM TIOCKOCTH O]
JIEHCTBHEM HECKONbKHX Ccuil. lccrmenoBaHue 3aBUCHMOCTH CHII  yIIPYTOCTH,

2.2.10 BO3HUKAIOIUX B AeQOpMHUPYEMOl TIpyKUHE U PE3UHOBOM 00pasIiie, OT BEIMYMHBI UX
nedopmaruu. VccneaoBanue yCIIOBUI paBHOBECUs TBEPIOTO Telia, MMEIOIIETO OCh
BpalleHus

3AKOHbI COXPAHEHU S B MEXAHUKE

231 Nmiynsc MaTepuanbHOW TOYKH, CHCTEMBI MaTepHAIbHBIX TOYeK. Mmynbc cuitel u
M3MEHEHHUE UMITYJIbCa Tela

232 3akoH coxpanenus ummynbca B MCO. PeakTHBHOE IBIKEHHE

2.33 Pabota cuitbr

234 MOIIHOCTD CHIIBI

235 Kunerndeckas sHeprust MarepuaibHOW TOUKU. Teopema 0 KWHETHYECKOM SHEPruH

213 236 [lorenumanbuas sHeprusi. lloTeHuumanbHas SHeprus ynpyro aeGopMupoBaHHON

npyxuHbl. [loTeHManbHast SHEPTHsl Tella BOJIM3H TOBEPXHOCTH 3eMIITH
[loreHnmanbHbIe U HEMOTEHIMATIbHBIE CHIbl. CBSI3b pabOThl HEMOTEHIIMAIBHBIX CHJI C

2.3.7 W3MEHEHHWEM MEXaHWYeCKOW DJHEPIUHM CHCTEeMBI Tel. 3aKOH COXPaHEHUs
MEXaHUYECKOW SHEPTUH

2.3.8 Yrpyrue u Heynpyrue CTOJTKHOBEHHS

2.3.9 TexHaudeckue yCTpOHUCTBa: TBIKEHNE PAKET, BOJOMET, KOTIEp, Py >KHHHBIA MTACTOJIET

23.10 IIpaktudeckue paboThl. M3ydeHune CBSI3M CKOpPOCTEH TeNl MPH HEYNpPyroMm yiaape.
HccnenoBanue cBsi3u padOTHI CHJIBI C U3MEHEHHEM MEXaHUUECKON 3HEpruu Tea

3 MOJIEKYJISIPHAA ®U3NUKA 1 TEPMO/IMHAMUKA




OCHOBBI MOJIEKY JISPHO-KMHETUYECKOI TEOPUU

OcHOBHbBIC TIOJIOKCHU S MOJICKYJIAPHO -KHHETHYECKOMN TCOpUHU. BpoyHOchoe

311 nerxenne. Juddysusa. Xapakrep IBHKCHUS U B3aUMOJCHCTBHS YaCcTHUI BEIIECTBA
319 Mogenu CTpoeHUs Ta3oB, )I(I/II[K?CTCﬁ u TBEPABIX Tel U OOBSICHEHHE CBOICTB
BEIIIECTBA HA OCHOBE 3THX MOAEJIEH
3.1.3 Macca monekyn. Kommaecto Bemectsa. [loctosHHas ABoraapo
3.14 TemnoBoe paBHoBecue. TemmepaTypa u e€ usmepenue. lllkana remnepatyp Llenbcust
315 Mopens wuneanbHoro raza. OCHOBHOE YpaBHEHHME MOJIEKYJIAPHO-KHHETHYECKOH
3.1 TEOPHH HICATHLHOTO Tra3a
316 AOlcomoTHasi TeMrepaTypa Kak Mepa CpedHed KMHETHYECKOH JHEpPruM TErIOBOrO
JBWKeHUA yacTul] rasa. lllkana remnepatyp KenpBruna
3.1.7 VYpasuenne Kiametipona — Menaeneesa. 3akoH JlanpToHa
318 I"a3oBeie 3akoHBI. M30mponeccsl B WIEaIbHOM Ia3e C IOCTOSHHBIM KOJMYECTBOM
BEIIIECTBA: N30TE€PMa, H30X0pa, U300apa
3.1.9 TexHHUECKHE YCTPOUCTBA: TEPMOMETP, OapoOMeTp
3110 IIpaktudeckne paboTel. M3MepeHme ™acchl BO3IyXa B KIIACCHOW KOMHATe.
HccnenoBanue 3aBUCHMOCTH MEXy ITapaMeTPaMHU COCTOSIHUS Pa3peXEeHHOT0 rasa
OCHOBbBI TEPMOJIMHAMUKHA
391 TepmonuHaMuyeckas cucteMa. BHYTpeHHSs1 SHEPrUsl TEPMOAMHAMUYECKOU CUCTEMBI
o U c11ocoObl €€ N3MEHEeHNUs
329 KonngectBo Temnotel u paGota. BHyTpeHHAS 3HEPrusi OAHOATOMHOTO HACAIBHOTO
rasa
Bugsl Temnonepenauu: TEIIONPOBOIHOCTh, KOHBEKLMS, U3ITydeHHE. TeroéMKocTh
323 Tena. YjAenpHas TEIJIOEMKOCTh BellecTBa. Pacu€r KojaudecTBa TEIJIOTHI IPH
TeIIonepeaaye
39 394 IlepBblil 3aKOH TepMOJAMHAMUKU. [IpuMeHEHHE MEepBOro 3aKOHAa TEPMOJMHAMHKHU K
u3omnpoueccaM. ['papuueckast uHTepnperanusi paboThl ra3a
TennoBele MamuHbl. [IpuHIMIBL AelcTBHA TemioBbIX MamuH. IIpeoOpazoBanus
3.2.5 SHEepruH B TEIUIOBEIX MamuHax. Koaddumuent nonesHoro aericteus (manee — KI1JT)
tertoBoi MamuHbl. [{uki Kapuo u ero KI1J]
326 Bropotii 3akoH TepmoanHamuku. HeoOpaTuMocTs mporieccoB B mpupoje. TeroBkie
JIBUTATEIH. DKOJIOTHUECKUE MPOOIEMBI TETIJIOIHEPTETUKH
397 TexHUYeCKHE  YCTPOWCTBA:  JBUTATEIb  BHYTPEHHEr0  CropaHusi, OBITOBOW
XOJIOAMIIbHUK, KOHIULIMOHED
3.2.8 [TpaxkTrueckue padboTel. Mi3MepeHre yaenbHOi TeoEMKOCTH
ATPET'ATHBIE COCTOAHIMA BEHLIECBA. ®A30BBIE ITEPEXO/IbI
331 ITapoobpazoBanne u kKoHAeHcanwsa. lcmapeHwme W KumneHue. YAenbHas TEIUIoTa
napooOpa3zoBaHusl. 3aBUCHMOCTb TEMIIEPAaTyPhl KUIICHHUS OT IABJICHUS
332 AOcComoTHasI M OTHOCHUTEIbHASI BIAYKHOCTh BO3yXa. HackimenHsIi nap
333 Teépmoe Tteno. Kpucrammmueckue u amopdHbie Teja. AHHU30TPONHS CBOMCTB
13 kpuctaiwioB. XKuakue kpuctasibl. CoBpeMEeHHBIE MaTEPUAIIBI
’ 334 [TnaBnenne v KpucTaUIM3alus. Y aeiabHas TeIuioTa riasieHus. CyoauMariust
3.3.5 YpaBHEHHE TEIIOBOTO OasiaHca
TexHUUYECKHE YCTPOWCTBA: THUTPOMETP W TICUXPOMETP, KaJOPUMETP, TEXHOJOTHU
3.3.6 MOJYYEeHUS] COBPEMEHHBIX MaTepualioB, B TOM 4YHCJE HAaHOMAaTepHaloOB, W
HaHOTEXHOJIOTUHU
3.3.7 [IpakTrnueckue pabotel. M3mMepeHne BIaXKHOCTH BO3IyXa
4 OJIEKTPOAMHAMUKA
H##H#H#ParH#OJIEKTPOCTATHUKA
4.1.1 DnekTpu3ays Tel. DISKTPHUSCKIiA 3aps. J[Ba BuIa dJIeKTPHUECKUX 3apsIoB
4.1 4.1.2 IIpoBOMHUKY, TUAICKTPUKH U TIOTYIIPOBOTHUKH
4.1.3 3aK0H COXpaHCHHS IEKTPUICCKOTO 3apsaa
414 Bsaumopeiictsue 3apsaoB. 3akoH Kynona




415 ONEKTpUUYECKOE  TIOJIE. HaHPSDKéHHOCTL anekTpuueckoro  mons.  [IpuHnumn
Cyneprno3unuu. JInHIu HanpsHKEHHOCTH DIIEKTPUYECKOTO OIS
4.1.6 Pabota cuit anekTpocratudeckoro mois. [lorennuan. Pa3HocTh mMOTEHITHATIOB
417 IIpoBoAHMKH U JUBEKTPUKH B TOCTOSHHOM JIEKTPUUECKOM rone. AuanexTpudyeckas
MIPOHUIIAEMOCTh
418 Onekrpoémikocts. KonmeHcaTop. OIEeKTpOEMKOCTh ILIOCKOTO  KOHAEHCATOpA.
DHeprus 3apsHKeHHOTO KOHASHCAaTopa
41.9 TexHUYEeCcKHe yCTPOMCTBA: AIIEKTPOCKOII, IJIEKTPOMETP, SJIEKTPOCTATUIECKAs 3aIINTa,
3a3eMJICHUE JIEKTPONPUOOPOB, KOHIEHCATOP, KCEPOKC, CTPYHHBINA MPUHTED
4.1.10 IIpakTrueckue paboThL. M3mMepeHue 3IeKTpoEMKOCTH KOHIEHCATOpa
IOCTOSIHHBIN DJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX CPEJAX
401 VYcnoBus CyIIeCTBOBaHMS MOCTOSHHOTO 3JEKTPUYECKOr0 TOKa. VICTOYHWKH TOKa.
o Cuna toka. [IocTOSHHBIN TOK
422 Hampsoxenue. 3akon OMa 715 y9acTka 1enu
4.2.3 DIIEKTPUYECKOE COMPOTUBIICHUE. Y ACTBHOE COMPOTHUBIICHUE BEIIECTBA
424 IlocnenoBarenpHOE, MapalJIeNbHOE, CMEIAHHOE COEIUHEHHUE TPOBOJHUKOB
4.2.5 Pabora anexTpuueckoro Toka. 3akoH Jxoyis — JleHna
4.2.6 MoIITHOCTB 3JIEKTPHUECKOr0 TOKa
anekTponaBKymas cuia (manee — 3/1C) u BHyTpeHHEE CONPOTHUBICHHE HMCTOYHUKA
4.2.7 Toka. 3akoH Oma & TOJTHOH (3aMKHYTOH) siekTpudeckod menu. Koporkoe
3aMbIKaHUE
498 ONEeKTpOHHas TMPOBOJAMMOCTh TBEPIBIX METAUIOB. 3aBHCHMOCTH COTPOTHUBICHHUS
METAJIJIOB OT TeMnepaTypbl. CBEpXITPOBOAUMOCTb
42 429 DIIEKTpUYECKUN TOK B Bakyyme. CBOICTBA 3JIEKTPOHHBIX ITyYKOB
4910 IomynpoBogauku. CoOCTBeHHass M MPUMECHAs MPOBOJUMOCTH TOIYIPOBOIHUKOB.
CgoiicTBa p-n nepexoja. [loaynpoBogHUKOBBIE TPHOOPHI
4911 ONEKTPUYECKU TOK B  DIEKTPOIHTAX. OJEKTPOIUTHUYECKAS  TUCCOIHAIIHSL.
OnexTponu3
4212 OnexTpuyeckuil TOK B ra3ax. CaMOCTOATENbHBII M HECAMOCTOSATENbHBIN pa3psi.
PaznuyHblie TUIIBI caMOCTOSTENBHOTO pa3paaa. Monnus. [1nazma
TexHudyeckne YCTpoOMCTBa: amIepMeTp, BOJBTMETP, PEOocTaT, HCTOYHUKH TOKa,
4913 AJIEKTPOHATpeBaTENbHBIE TPUOOPHI, 3JIEKTPOOCBETUTENBHBIC TPUOOPHI, TEPMOMETP
COTPOTHBIICHUS,  BaKyyMHBIH  JIMON, TEPMHCTOPHI ¥ (DOTOPE3UCTOPHI,
MOJTYTIPOBOAHUKOBBIN MO/, TaJbBaHUKA
IIpaxTrueckue paboTel. M3yueHne cCMEIIaHHOTO COEANHEHHS PE3UCTOPOB.
4.2.14 Nzmepenne DJIC ucTouHMKa TOKA U €r0 BHYTPEHHEro conpoTuBieHus. Habronenue
AIIEKTPOIN3a
11 KIIACC
Kox Kon
pasaena npoBepsiemoro | IIpoBepsiemble 3JIeMeHTBI COAePKAHUSA
3JIeMeHTa
4 OJIEKTPOJIMHAMUKA
MATHUTHOE IOJIE. 9JIEKTPOMAT'HUTHA S UHIAYKIA
4.3.1 ITocTossHaBIe MaruuTel. B3anmoieicTBHE MOCTOSTHHBIX MAarHUTOB
MarnutHoe noje. Bekrop marauTHOM MHAYKUuu. IIpuHumn cynepnosuuuu. JInHun
432 MarHuTHOM MHAYKUWH. KapTHHA JWHMI MarHUTHOW WHIYKIMM TOJS MOCTOSHHBIX
MarHuTOB
4.3 MarnuTHOe T0JIe MPOBOAHUKA ¢ TOKOM. KapTuHa JvHUI MO AJTUHHOTO HPSMOTO
433 MIPOBOJTHUKA W 3aMKHYTOTO KOJBIIEBOTO IPOBOJHHKA, KATYIIKH C TOKOM. OTBIT
Opcrena. BzanMoeicTBiE MPOBOTHUKOB C TOKOM
434 Cmta Amriepa, e€ MOyJTh M HalpaBJICHUE
435 Cuna Jlopenma, e€ Momyinh W HampaBieHHE. [[BKeHWE 3apsHKEHHON YacTHIBI B
OJTHOPOJTHOM MarHUTHOM Tiojie. Pabora cwel Jloperma




4.3.6

SIBneHne SHCKTpOMaFHHTHOﬁ WHAYKIUA

4.3.7 IToTOK BEKTOpa MarHUTHOW MHAYKIIUU

4.3.8 O/JIC naaykunu. 3aKoH INEKTPOMArHUTHON MHAYKIMK Papajest

43.9 Buxpesoe anexktpuueckoe none. OJIC HMHIYKUMM B IPOBOJHMKE, IBIDKYLIEMCS
MOCTYMNaTeJIbHO B OTHOPOAHOM MarHUTHOM I10JIE

4.3.10 IIpaBuno Jlenna

4.3.11 WNunyktuBHOCTS. SBNenue camounaykuuu. C caMoOuHAYKITNN

4.3.12 DHeprus MarHUTHOTO TOJISl KATYIIKH C TOKOM

4.3.13 DJIEKTPOMAarHUTHOE TTOJIe

4314 TexHHYEeCKHEe yCTPOMCTBA: IIOCTOSIHHBIE MarHUThI, SJIEKTPOMArHUTHI, 3JIEKTPOABUTaTElb,
YCKOPUTENHX IEMEHTapHbIX YacTHULl, UHIYKIIMOHHAS [1eYb
[Ipaktnyeckne paboTel. I3ydeHne MarHUTHOrO TMOJIA KATYyIIKH C  TOKOM.

4.3.15 UccnenoBanue AeicTBUS MOCTOSHHOTO MarHWTa Ha paMmKy ¢ TokoMm. MccienoBanue
SBJICHUS DJICKTPOMATHUTHON WHAYKIAN

5 KOJIEBAHMA U BOJIHBI

MEXAHUYECKHUE U 3JIEKTPOMATHUTHBIE KOJIEBAHU A

511 KonebarenbHast cuctema. CBoOomHble KoyieOanus. [‘apMOHHMYECKHE KOIeOaHWMsI.
Ilepuon, yacrora, aMmIuiuTyna U (haza KoueOaHMi

5.1.2 IIpy>KUHHBII MasTHUK. MaTeMaTH4YECKUI MasiTHUK

513 VYpaBHeHne TrapMoHHMUYECKHX KojeOaHuid. KuHemaTmyeckoe ¥ TUHAMHUYECKOE
OTyrcaHue Koae0aTeIbHOTO JBHKEHHUS
[IpeBpamienne SHEPrUM TPU TAPMOHHWYECKUX KoyieOaHusX. CBS3b aMIUIMTYIbI

5.14 KoeOaHW WCXOMHOW BEIMYMHBI C aMIUIUTyAaMH KoieOaHWid e€ CKOpPOCTH H
YCKOPEHUS
Konebarensueiii koHTYp. CBOOOAHBIE 3JEKTPOMArHUTHBIE KOJeOaHUA B HIEaTbHOM

5.15 K0JIeOATEIIbHOM KOHTYpE. AHAIOTHSI MEKAY MEXaHHYECKHMH U 3JICKTPOMATrHUTHBIMH
kosiebanusimu. @opmyna TomcoHa

51 5.1.6 3aKoH coXpaHeHHs SHEPTUH B UJICUTLHOM KoJieOaTeIbHOM KOHTYpe

517 BeiHyXJIeHHBIE MexaHW4Yeckne KoieOaHusi. Pe3onanc. Pe3oHaHcHass KpuBas.
BBIHYKICHHBIE 3JICKTPOMATHUTHBIE KOJICOaHUSI.

5.1.8 IlepemenHsli Tok. CHHYCOMAATBHBIN MEPEMEHHBIN TOK.

519 MoOIIHOCTH MEPEMEHHOTO TOKa. AMIUIUTYJHOE M JICHCTBYIOIIlee 3HAUCHHUE CHUIIBI TOKa
Y HalpsDKCHUS
Tpancdopmatop. [IponsBoacTBo, nepeaaya v moTpedIeHUE IIEKTPHUECKON IHEPTHH.

5.1.10 OKOJIOTMYECKHE DPHUCKH MPH TPOM3BOJICTBE JIIEKTpUUECKOM sHepruu. KymbpTypa
MCIIOJIb30BaHMS HJICKTPOIHEPIHU B IOBCETHEBHOM KHU3HU

5111 TexHuueckue  yCTpoWcTBa:  ceiicMorpad, 9JIEKTPUYECKHH  3BOHOK,  JIMHUU
3JeKTporepenay
[Ipaktnueckue pabotel. McciaenoBanue 3aBUCMMOCTH MEPHOAA MajbIX KOJIeOaHMMA

5.1.12 rpy3a Ha HUTHU OT JUIMHBI HUTH U Macchl rpy3a. MccnenoBanue NepeMeHHOro ToKa B
LENH U3 TOCIIEI0BATENBHO COSIMHEHHBIX KOHIEHCATOPa, KATYIIKU U PE3UCTopa

MEXAHUWYECKUE 1 9JIEKTPOMATHUTHBIE BOJIHBI

591 MexaHuueckie  BOJIHBI,  YCJIOBHsS  pacmnpoctpaHenusi. [lepwoa.  CkopocTth
pacrpocTpaHeHusl ¥ AJMHA BOJIHBL [lonepednsie 1 MpoaoIbHbIE BOJHBI

5.2.2 UnTepdepenuns u qudpaxius MEXaHHUECKHX BOJIH

5.2.3 3Byk. CkOpocTh 3ByKa. [ poMKOCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa

524 DONEeKTpPOMarHUTHbIE BOJIHBL. YCIIOBHSI HW3JIyYEHHsI O3JEKTPOMArHUTHBIX BOJH.

5.2 Bsaunmnas opuenranus Bekropos E, B 1 v B 3eKTpoMarHuTHOH BOJIHE B BAKYyMe

595 CBoifcTBa 3JIEKTPOMAarHUTHBIX BOJIH: OTPaKEHUE, IPEJIOMIICHHUE, IOJAPU3ALIMS,
Judpaxiys, uaTepdepenns. CKopocTb JEKTPOMATHUTHBIX BOJIH

596 [kana 37eKTPOMarHUTHHIX BOJIH. [IpuMeHeHNe 3JIeKTPOMarHUTHBIX BOJIH B TEXHUKE
u OBITY

597 [lpuHnMnel  paguocBs3sM W TeneBUAeHHA. Paguonokanus. DIEKTPOMarHUTHOE

3arpsi3HEHUE OKPYKAIOIIEH cpesibl




Texauueckue yCTpOﬁCTBaI MY3bIKAJIbHBIC HWHCTPYMCHTHI, YJIbTPAa3BYKOBaA

5.2.8 MNarHOCTHKA B TEXHUKE W MEITUITMHE, pajgap, PaanuoNpuEMHIK, TSICBU30p, aHTCHHA,
tenedon, CBU-nieun
OIITUKA
5.3.1 IIpsimoniHEHOE paclIpOCTpaHEHUE CBETA B ONHOPOIHOM cpexe. Jlyd ceta
539 OtpakeHre cBeTa. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHre M300pakeHHI B TIOCKOM
3epKaie
533 IIpemomnenre cBera. 3akOHBI TPENIOMIICHHMS CBeTa. AOCOIOTHBIH — IOKa3aTeib
MPETOMIICHHSI
5.34 [lomHoe BHYTpeHHee oTpakerue. [IpeneapHbIi yToII MOJIHOTO BHYTPEHHETO OTPAKEHHS
5.3.5 Jucnepcus ceeta. CloXHBIN cocTaB Oemoro cBeTa. LiseT
Cobwuparomme u paccenBaroniue JTUH3BL. ToHKas nuH3a. DOKYCHOE DPACCTOSIHHUE H
5.3.6 ONTHYECKass CHJIa TOHKOW JHH3BL llocTpoeHme w300pakeHHMA B COOHMparomux u
pacceuBaroux JuH3aX. PopMyna TOHKOW JUH3bL. YBEIHUCHHE, TaBAEMOE JTMH30M
5.3 5.3.7 [Ipenens MPUMEHUMOCTH TE@OMETPUUECKON ONITHKHU
Wnrepdepennust  cBera. KorepeHTHble HCTOYHUKH. Y CIOBUS — HaONIOJCHUS
5.3.8 MaKCUMyMOB 1 MUHHMYMOB B WHTEep(EPEHIIMOHHOW KapTHHE OT ABYX CHH(A3HBIX
KOT€PEHTHBIX HCTOYHHUKOB
Hudpaknus cera. [dudpaxnuonnas pemérka. YciaoBue HaOMIOACHUS TIIABHBIX
5.3.9 MaKkCHMyMOB TIpH T[aJeHAH MOHOXPOMAaTHYECKOrO0 CBeTa Ha IU(PAKIHOHHYIO
pelETKy
5.3.10 [Tomspuzamus ceera
5311 TexHn4yeckre yCTpoiicTBa: OYKH, JymHa, (oToarmapar, HpOGKI{I/IOHHHI\/’I anmnapar,
MHUKPOCKOII, TEJIECKOII, BOJIOKOHHAS ONTHKA, TU(PPaKIHOHHAS PeIIETKA, MOJISPOUT
5312 [Mpaktuueckue pabotel. M3mepenuwe mokazatens mnpenomienus. MccnenoBanue
CBOWCTB M300paskeHnii B TMH3ax. Habmrogenue aucnepcun ceeTa
SJIEMEHTbI CIIELIMAJIBHOM TEOPUU OTHOCUTEJILHOCTH
I'paHnnbl  DPUMEHUMMOCTH — KJIACCHYECKOM  MexaHuku. Iloctynatsl  Teopuu
6.1 OTHOCUTEIFHOCTH: WHBAPHUAHTHOCTh MOJYJISl CKOPOCTH CBETa B BaKyyMme, MPUHIIMIT
OTHOCUTEJILHOCTH DUHIITEHHA
6 6.2 OTHOCHTENBHOCTH OJTHOBPEMEHHOCTH. 3aMeIJICHHE BPEMEHH U COKPAIIEHUE JITHHBI
6.3 DHEeprus U UMITYJIbC CBOOOTHOM YaCTHUIIBI
6.4 CBs3b Macchl C JHEprued M HMMITyJIbCOM CBOOOJHOW YACTHIBL. DHEPrUsi TMOKOS
CBOOOIHON YaCTHIIBI
7 KBAHTOBAS ®U3UKA
SJIEMEHTbI KBAHTOBOW OIITUKU
711 ®otonsl. Gopmyna [Inanka cBsizu dHeprud (QOTOHA C €ro 4YacTOTOW. DHEprus H
UMITYJIEC (OTOHA
710 OtkpeiTie W uccnenoBanne (oroaddexra. Ombitet A.I. CromeroBa. 3akoHBI
o tdoroahdexra
7.1 7.1.3 YpaBuenue DitamreliHa 11 potordderta. «KpacHas rpanuua» poroaddexra
7.1.4 Jasnenue ceera. Onwitel [1.H. JlebeneBa
7.1.5 XHUMHYECKOE ICHCTBUE CBETA
716 TexHuueckre ycTpodcTBa: (oTodNmeMeHT, (OTOJATUMK, CcONHeuHas Oatapes,
CBETOIMOJ
CTPOEHHUE ATOMA
791 Monens aroma Tomcona. OnbiThl Pe3epdhopia 1o ucciae10BaH|I0 CTPOSHHUS aToMa.
[TnanerapHast Mojienb aTomMa
IToctynatet bopa. Usnydenune u moryoiieHde (GOTOHOB MpH IEPEXOJe aTroMa C
7.2 7.2.2 OJIHOTO YpOBHS 3HEpruu Ha Apyrod. Bupasl crnekTpoB. CHEKTp ypOBHEH SHEpruu
aToMa BOJIOpo/Ia
723 BonnoBeie cBolctBa wactun. Bomaslt ge bpoinsa.  KopryckynspHo-BoIHOBOM
nyanusM. JIudpakius 21eKTpoHOB Ha KpUCTAIIIax
7.2.4 CroHTaHHOE W BRIHY)KJICHHOE M3TyUeHHUE. Y CTPOMCTBO U MIPUHITUI pabOTHI Jiazepa




TexHMUECKHE YCTPOUCTBA: CIIEKTPaIbHBIN aHaIu3 (CIIEKTPOCKOM), Jla3ep, KBaHTOBBIN

7.2.5
KOMIIBIOTED
7.2.6 IIpaktrueckue padoTel. HabmroaeHue TMHEHIATOTO CIIEKTpa
ATOMHOE PO
7.3.1 MeToabl HaOIIOACHNSI U PETUCTPAIMU dJIEMEHTAPHBIX YaCTHI
OtkpeiTie paguoakTuBHOCTH. OmnbiTel  Pesepdopma mo ompeneneHuro cocraBa
7.3.2 pamuoakTuBHOTO M3inydeHus. CoiicTBa anb(da-, Oera-, raMMa-u3nydeHus. Brusaue
PannoaKTUBHOCTH Ha KHUBBIE OPTaHU3MBI
733 OTtkpriTHE TIPOTOHA ¥ HelTpoHa. HykitonHast Moens sinpa [ eitzenbepra — MBaneHko.
3apsn ssapa. MaccoBoe gucino sapa. M3otomnsr
734 Anbda-pacnan. DNEKTPOHHBI W TMO3WUTPOHHBIN Oera-pacman. ['amma-uzmydenwe.
3aKoH paJlMOAaKTUBHOIO pacnaja
7.3 7.3.5 DHeprus CBSA3M HYKJIOHOB B sifpe. SnepHbie cuubl. JledekT Macce sapa
7.3.6 Snepuple peakiuu. JleneHue u CHHTE3 suep
737 Snepusiii peakrop. TepmosnepHbiii cuaTe3. [[poOreMbl W TEPCIIEKTHUBEHI SIIEPHOM
SHEPreTHKHU. DKOJOTHYECKHE acleKThl sAepHON S3HEPTeTUKU
73.8 9J‘IGM6HT3.PHBIG YaCTHULBL. OTKpbITHE MO3UTPOHA. @dyHIaMEHTaJIbHbIC
B3aMOACUCTBUA
73.9 TexHudeckue ycTpolcTBa: T03UMETP, KaMepa BUilbCoHa, sIIEpHBIN peakTop, aTOMHas
Ooomba
7.3.10 [Tpaktuueckue padotel. MccnenoBanue TpeKoB YacTull (TI0 TOTOBBIM (oTorpadusm)
OJIEMEHTBI ACTPOOU3NKHA
8.1 Bun 3Bé3mHOTO Heb6a. Co3Be3ans, sipKue 3BE3Mb], IUTAHETH, UX BHIUMOE IBM)KCHUE
39 Conneunas cucrema. [1nanetsl 3eMHOM rpynnbl. [[1aHETbI-TUTAHTHL U UX CITyTHUKH,
KapJuKOBbIC aHeTsl. Masbie Tena CoTHEYHOM CUCTEMBI
8.3 Comnne, porocthepa u atmocdepa. CostHeuHast aKTUBHOCTb
8.4 HUcrounuk sneprun ConHua U 3BE31
3BE37IBI, UX OCHOBHBIE XapaKTEPUCTHKU: Macca, CBETUMOCTh, PAANyC, TEMIIEPATypa, UX
35 B3aUMOCBA3b. [larpaMma «CHIEKTpaJbHBIA KJIACC — CBETHUMOCTB». 3BE3BI TIIABHOM
TIOCJIEIOBATENIbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTb» Uil 3BE3[ TJIaBHOM
TIOCIIEIOBATETHHOCTH
8 3.6 Baytpennee crpoenue 3BE3n. CoBpeMeHHBIC TPENCTABICHHUS O MPOUCXOXKICHUU U
somorty CoJHIIA 1 3BE3/1. DTaITbl )KU3HH 3BE3]T
Mineunsnii  Ilyre — nHama [amaktuka. ChoupansHast crpykrypa [amaktuky,
8.7 pacmpenencHue 3BE31, ra3a u nslTd. [lonoxxenue u nemwkenne ConHia B ['amakTuke.
[Tnockast u chepuyeckas noacucTeMsl [ agakTHku
8.8 Tunel ranakTuk. PaguoranakTuky v kBazapbl. YEpHbIE AbIPHI B siIpax rajlakTUK
Bcenennas. Pacimpenvie Beenennoii. 3akon Xa66:ma. Pasberanue ranaktuk. Bo3pact
8.9 u paxuyc Bceenennoi, teopust bonsioro B3peiBa. Mojens «ropsueil BeeneHHon.
PenukroBoe n3nydueHue
310 MacmrabHast cTpykrypa Bcenennoil. Mertaranaktuka. Hepeménnsie mnpoOnemsl

ACTPOHOMUH
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