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HOACHUTEJIBHASA 3AIIMCKA

[Tporpamma no ¢usrke 6a30BOro ypoBHS Ha YPOBHE CpeIHEro ooiiero odpa3oBaHus pazpaboTaHa
Ha OCHOBE MOJIOKEHUH 1 TpeOOBaHUH K pe3ysbTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMBbl,
npezacrasieHHbix B @PI'OC COO, a takxke ¢ yu€rom QenepanbHOil pabodelt mporpaMMbl BOCIUTAHUS U
KOHIICTIIMM TpernoaaBaHusi ydeOHoro mpenmera «®dusuka» B 00pa3oBaTENbHBIX OpPraHU3ALUAX
Poccuiickoii @enepaiuu, pealn3yonux OCHOBHbIE 00pa30BaTeIbHbIe TPOrPAMMBL.

Cogepxanue mnporpaMMbel 1o (U3MKE HampaBieHO Ha (OPMHUpPOBAHUE €CTECTBEHHO-HAYy4HOM
KapTuHBI MHUpa odydatormxcst 10—11 kmaccoB npu o0yueHnn X Gu3nke Ha 6a30BOM ypOBHE Ha OCHOBE
CUCTEMHO-/IEITeIIbHOCTHOTO TIo1xoa. [Iporpamma o ¢pusuke coorBercTByeT TpedboBanusm GI'OC COO
K TUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM U METAaNpeIMETHBIM pe3ysbTaTaM OOy4eHHs, a TaKkxKe
YUUTHIBAET HEOOXOIMMOCTh peaM3allid MEXIPEAMETHBIX CBs3ed (DU3MKU C eCTECTBEHHO-HAy4YHBIMHU
y4eOHBIMH TIpeMeTaMu. B Hell onmpenensioTcss OCHOBHBIC eI H3y4YeHHs (PU3UKHU Ha YPOBHE CPEIHETO
obmiero o0Opa3oBaHUs, IUIAHUPYEMbIE PpE3yJlbTaThl OCBOCHHS Kypca (U3HMKH: JMYHOCTHBIC,
MeTanpeaMeTHbIE, TPeAMETHbIE (Ha 6a30BOM ypOBHE).

[Tporpamma 1o (hu3mMKe BKIIOYAECT:

® [UIAHUPYEMBIE pE3yJIbTaThl OCBOCHHUS Kypca (u3uku Ha 0a30BOM YpOBHE, B TOM YHCIE

peIMETHBIC PE3yIbTaThI MO rojlaM O0yUeHUS;

e cojnepxanue yuyeOHoro npeamera « Pu3ukay mo rogam o0ydeHHs.

®du3rkKa Kak Hayka o HanOoJiee 00IKX 3aKOHAX MIPUPO/Ibl, BEICTYIIAs B KAUECTBE yUEOHOIO IpeaMeTa
B IIIKOJIC, BHOCUT CYIIIECTBEHHBIA BKJIAJ B CUCTeMYy 3HaHUH 00 okpyxarorem mupe. lIkonmbHBIH Kypc
Gu3uKN — cCCTEeMO0OPa3y IO AJIsl €CTECTBEHHO-HAYYHBIX YU€OHBIX MMPEIMETOB, TOCKOIBbKY (PH3NUECKUE
3aKOHBI JIE)KAT B OCHOBE MPOIIECCOB U SBJICHUI, U3y4aeMbIX XUMHUEH, Ouonoruei, pusndeckoii reorpadueit
u acTpoHomueil. Micnonp3oBanue U akTUBHOE MPUMEHEHHE (PU3NYECKUX 3HAHUHN OMpeNessieT XapakTep u
pa3BUTHE pa3HOOOPa3HBIX TEXHOJOTHI B chepe SHEPreTUKH, TPAHCIIOPTa, OCBOCHUSI KOCMOCA, TIOJTYYCHHUS
HOBBIX MaTE€pPHAJIOB C 33/JIaHHBIMH CBOWCTBaMU M Jipyrux. M3ydyenue (u3uKu BHOCUT OCHOBHOW BKJIAJ B
(dopMHpOBaHHE €CTEeCTBEHHO-HAYyYHOM KapTHHbI MHUpa oOydamommuxcs, B (OpMUpOBaHHME YMEHH
IPUMEHSATh HAYYHBIH METO]I TO3HAHUS NPH BBHIIIOJTHEHUU UMU YUEOHBIX MCCIIE0BAHUI.

B ocHOBY kypca pu3uku i1 ypoBHS CpeHEro 0011ero o0pa3oBaHus MOJ0XKEH Pl UJIeH, KOTOPbIe
MO’KHO pacCMaTpUBATh KaK MPUHIUIIBI €0 IOCTPOEHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUHU C HEH Kypce SIBIII€TCS JTOTMUYECKH 3aBEPILIEHHBIM, OH COJEPKHT
MaTepHal U3 BceX paszesioB (PU3MKH, BKIHOYAET KaK BOMPOCHI KJIACCHYECKOM, TaK U COBPEMEHHON (DU3UKU.

Hoesn cenepanuzayuu. B cooTBercTBUM € HEW Marepual Kypca (QHU3UKH OOBEIMHEH BOKPYT
¢uznueckux Teopuil. Begymmm B Kypce sBiseTcs (OPMUPOBAaHUE MPEACTABICHUN O CTPYKTYPHBIX
YPOBHSIX MaT€pUH, BELLIECTBE U IOJIE.

Hoes eymanumapuszayuu. EE peanmuzanus mpeanojaraeT HCIOJb30BaHUE T'yMaHUTApHOTO
noTeHuuanta pu3n4eckoi HayK, OCMBICTIEHUE CBSA3H pa3BUTHS (DU3UKHU C pa3BUTHEM OOIIECTBA, a TAKXKE C
MHUPOBO33PEHYECKUMU, HDABCTBEHHBIMU U HKOJIOTUYECKUMU IIpOoOIeMaMu.

Hoes npuxnraonou nanpaenrennocmu. Kype pu3uku npeamnosaraeT 3HaKOMCTBO € IITHPOKUM KPYromM
TEXHUUYECKUX U TEXHOJIOTMUECKHUX MPUIIOKEHUI U3yUEHHBIX TEOPUM 1 3aKOHOB.

Hoes sxonocuzayuu peanusyeTcsi MOCPEICTBOM BBEJIEHUS 3JIEMEHTOB COJIEP)KAHUS, MOCBSIIEHHBIX
9KOJIOTHYECKUM MpoOsieMaM COBPEMEHHOCTH, KOTOPbIE CBSA3AaHBI C Pa3BUTHEM TEXHUKU U TEXHOJIOTUH, a
Takxke 00CyKAeHUs Mpo0IeM PallMOHATBHOTO IPUPOIOTIOIB30BAHMS U AKOJIOTMUECKONH OE30MaCHOCTH.

Crep>KHEBBIMHU JIEMEHTAMH Kypca (U3UKM Ha YPOBHE CpPEIHEro oOIIero oOpa3oBaHMs SBISIOTCS
busndeckue Teopuu (hopMHUPOBAHUE TPEICTABICHUN O CTPYKTYPE MTOCTPOEHUST PU3HMUECKOU TEOPUH, POITU



(yHIaMEHTaJIbHBIX 3aKOHOB M IPHHLMIIOB B COBPEMEHHBIX MNPEJCTABICHHUAX O NPUPOAE, I'PaHMIAX
NPUMEHUMOCTH TEOPHA, 1151 ONMCAHUS €CTECTBEHHO-HAYUHBIX SIBIICHUH U IPOLIECCOB).

CHUCTEeMHO-JIEITETPHOCTHBIN MMOAX0 B Kypce (U3MKHM peanu3yerTcsl IMpekAe BCero 3a CYer
OpraHu3alUK 3KCIIEPUMEHTAILHON JesITeIbHOCTH 00y4atouuxcs. st 6a30Boro ypoBHs Kypca GU3UKU —
3TO UCHOJIB30BAHNUE CUCTEMBI (DPOHTANIBHBIX KPATKOBPEMEHHBIX IKCIIEPUMEHTOB U J1a00OpaTOPHBIX padoT,
KOTOpbIE B Mporpamme mo ¢u3uke oObeAWHEHBl B OOIMIMK CIUCOK YYCHHMUYECKUX MPAKTHUYECKUX padoT.
Briienenue B yka3aHHOM MEpeYHE JIA0OPAaTOPHBIX pabOT, MPOBOMUMBIX U KOHTPOJS M OLECHKH,
OCYILECTBIISICTCS] yUaCTHUKaMH 00pa30BaTeIbHOIO MpoLiecca UCX0d U3 0COOEHHOCTEH IIIaHUPOBAHUS U
ocHamleHus: kabunera ¢usuku. IIpu 3TOM oOOecneunBaeTcss OBIaJeHHE OOYYAIOUIMMHUCH YMEHUSIMU
IPOBOJIUTH KOCBEHHBIE M3MEpPEHHs, MCCICIOBaHUS 3aBUCUMOCTEH (PU3MUECKUX BETUYMH U TOCTAHOBKY
OTIBITOB TI0 IPOBEPKE NPEATIOKEHHBIX THIIOTE3.

bonplioe BHMMaHue yaAeseTcs pPELICHUI0 PAacd€THBIX M KayecTBEHHBIX 3ajnad. Ilpum stom mud
pacy€THBIX 3a/1a4 IPUOPUTETOM SIBIISIOTCA 3a/1a41 C IBHO 331aHHON (PU3MUECKON MOEIIbI0, TO3BOJISIOIINE
NPUMEHSTh U3yYEHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJHOTO paszenia Kypca, Tak U MHTETPHPYS
3HAHUS U3 Pa3HBIX pa3iesoB. s KaueCTBEHHBIX 3a/1a4 MPHOPUTETOM SIBISIFOTCS 3a/laHus Ha 00BSICHEHNE
IpOTEeKaHUs PU3NUECKUX SIBJIEHUI U ITPOLIECCOB B OKPYIKAIOIIEH KU3HU, TpeOyIoI1e BHIOOpa GU3NIECKOM
MOJIEIIU /ISl CUTYaluy NIPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpeboBanmsimu GI'OC COO k MarepuasbHO-TEXHUUYECKOMY OOECIECYCHHIO
y4eOHOTO mporecca 0a30BbIi YPOBEHb Kypca (U3UKH HA YPOBHE CpeAHEro o0miero o0pa3oBaHus JODKEH
U3y4aThCsl B YCIOBHSIX MPEIMETHOTO KaOuHeTa (PU3MKM WM B YCJIOBUSX MHTETPHUPOBAHHOIO KaOMHeETa
IPEIMETOB €CTeCTBEHHO-HAyyHOro uLukia. B kaOuHere (u3MKM JODKHO OBbITH HEOOXOAMMOE
nabopaTopHOoe 00OpyAOBaHHWE ISl BBIOJHEHHS YKa3aHHBIX B TpOrpaMMe MO (pH3HMKe YYEHHYECKHUX
NPaKTUYECKUX paboT U AEMOHCTPALMOHHOE 000pyIOBaHHUE.

JleMoHCcTpanoHHOe 000pynoBaHue (HOPMUPYETCS B COOTBETCTBMM C NPUHIMIIOM MHUHUMAJIbHON
JIOCTAaTOYHOCTH U 00€CHeunBaeT IOCTAHOBKY MEPEUYMCICHHBIX B IporpamMme Mo (hU3MKe KIFOUEBBIX
JEeMOHCTpAalMid  JJISi  HMCCIIEOBAHUS HM3Y4YaeMbIX SBICHHH M  TPOIECCOB, OMIUPHUECKUX U
(yHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JlaGopaTtopHoe 00OpyIOBaHHME sl YYEHHYECKHUX IPaKTHUECKUX paboT (opMupyeTcst B BUE
TEMaTUYeCKMX KOMIUIEKTOB M 0OecreunBaeTcs B pacdyére OJHOr0 KOMIUIEKTa Ha JIByX OOYyYaroIuXcs.
TemaTnueckne KOMITIEKTHI JIa00OPaTOPHOTO 000pYIOBaHHS JTOJDKHBI OBITH TOCTPOSHBI HA KOMIUIEKCHOM
UCTIOJIF30BaHUH aHAIOTOBBIX M MU(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX N3MEPHUTEIBHBIX CHCTEM B
BUie HU(PPOBBIX JTAOOPATOPUHA.

OCHOBHBIMU LIENISIMU U3Y4YeHUs GUMKU B 00I1IeM 00pa30BaHUU SBISIFOTCSA:

e (opMupoBaHHE WHTEpeca M CTPEMJICHHS OOYdYalOMIMXCS K HAYYHOMY H3YYCHHIO IPHPOJIBI,

pa3sBUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
® pa3BUTHE MPEICTABICHUA O HAYYHOM METOJIe TTO3HAHUS U (DOPMUPOBAHHE HUCCIIEIOBATEIHCKOTO
OTHOILEHUSI K OKPY>KAIOLIUM SIBICHUSAM;

e (opMupOBaHHE HAYYHOTO MHPOBO33PEHHS KaK Pe3yIbTaTa U3y4YEeHUSI OCHOB CTPOCHHS MAaTEPUU
U (yH/IaMEHTAJIbHBIX 3aKOHOB (DU3HKH;

e (hopMupoBaHHE YMEHHIA OOBSCHITH SBJICHUS C HCIIOIB30BaHUEM (DU3MUECKIX 3HAHWH U HAyUHBIX
JI0Ka3aTebCTB;

e (opMupoBaHHE MPENCTABICHUH O poiH (PU3MKH TSI pa3BHTHUSI APYTUX ECTECTBEHHBIX HAYK,
TEXHUKU U TEXHOJIOTHH.

JlocTimkeHne STHX IeNell 00ecreunBaeTcsl pelIeHueM CIeIyIoInX 3a/1a4 B MpoIecce U3ydeHHs
Kypca (pU3UKU Ha YPOBHE CPEIHEro 00Iero oopa3oBaHus:



e TPHOOPETEHHE CUCTEMBbl 3HAHUK 00 OOIMMX (PU3MUECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHSIX,
BKJIIOYAsi MEXAaHHMKY, MOJIEKYJSPHYI0 (QHU3UKY, DJIEKTPOJWHAMUKY, KBAHTOBYIO (U3HKY H
AIIEMEHTHI aCTPOPU3UKU;

e (dopMupoBaHHE YMEHHH NPUMEHSATh TEOPETUYECKHE 3HAHMUA IS OOBSCHEHHS (UINUECKUX
SIBIICHUH B TIPUPOJIE M JUTSI IPUHSATHS MPAKTUYSCKUX PEIICHUI B TIOBCETHEBHOM KU3HU;

® OCBOCHHE CIIOCOOOB PELICHHS PA3IMYHBIX 33/1a4 C SIBHO 33JJaHHON (PU3NYECKON MO/IENIbIO, 3a/1ad,
MOJPa3yMEBAIOIINX CaAMOCTOSATEIBHOE CO3/laHNe (DU3NYECKON MOJENH, aJIeKBaTHOW YCIOBHUSIM
3a]1a4u;

e rMoHuUMaHWEe (UBNYECKUX OCHOB U MPUHILUIOB JCHCTBUS TEXHUYECKHX YCTPOICTB U
TEXHOJOTMYECKHUX MPOIECCOB, UX BIUSHUS HA OKPY’KAIOIIYIO CPEdY;

® OBJAJICHHE METOJIaMH CaMOCTOSITENIbHOTO IUJIAHUPOBAaHUS U NPOBENCHHUS  (U3HUECKUX
SKCIIEPUMEHTOB, aHajlh3a W HWHTepnpeTanuu HHGOpMAIUU, OINpPEAeTIeHHs JAO0CTOBEPHOCTH
MOJIy4YEHHOTO pe3yJbTara;

® CO3/aHME YCIOBHH U1 Pa3BUTHS YMEHHUH IPOEKTHO-UCCIEI0BATEIBCKOM, TBOPYECKOU
JESITEIIbHOCTH.

Ha nzyuenue ¢pusnku (6a30BbIii ypOBEHB) Ha YPOBHE CpeHET0 001Iero oopasoBanus orBoautcs 136

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

[Ipennaraemslii B mporpamme 1o Gpu3uke nepedeHsp 1a00paTOPHBIX U MPAKTHUYECKUX Pa0OT SBISETCS

PEKOMEHOBaHHBIM, YUUTEINb JIEIAaeT BHIOOP NMpPOBEACHUS TabOpaTOpPHBIX paboT U OMBITOB C y4éToM
UH/IMBUYAJIbHBIX OCOOCHHOCTEN 00yYaroImuxcs.

COAEPXAHUE OBYUYEHMUSA
10 KJIACC

Paznen 1. ®usuka u MeTOIbI HAYYHOT0 MIO3HAHUS

®u3nka — Hayka o npupoje. Hayunsle MeTOIbI MO3HAHUS OKpyXkarolero mupa. Poib skcnepumenTa
¥ TEOPHH B MIPOILIeCCe TO3HAHUS MIPUPOABI. DKCIIEPUMEHT B (hU3HKE.

MopenupoBanue (HU3UIECKUX SIBJICHUHN U TiporieccoB. Hayunbple rumnore3sl. @u3nyeckue 3aKOHbI U
teopud. ["paHHIBl MPUMEHUMOCTH (PU3UIECKUX 3aKOHOB. [IpUHIIUIT COOTBETCTBUSI.

Ponb u mecto ¢usuku B popMHpPOBAaHUN COBPEMEHHON HAYYHOW KapTHHBI MHpPA, B MPAKTUYECKOU
JeATEIbHOCTH JIFO/ICH.

Jlemoncmpayuu

AHanorosbie U TU(POBBIE U3MEPUTEIHHBIE TPUOOPHI, KOMITBIOTEPHBIC TATUYNKH.
Pasnen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBuxkeHHe. OTHOCHUTEIBHOCTh MEXaHWYECKOro IBmKeHus. Cucrema oTcuéra.
Tpaexropus.

[TepemernieHne, CKOPOCTh (CpeaHssi CKOPOCTh, MTHOBEHHASI CKOPOCTh) M YCKOPEHUE MaTepUaIbHOM
TOYKH, UX MPOEKLIUU Ha OCH CUCTEMBI KOOpAUHAT. CII0KEHHE MTePEMEIICHUIN U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE U paBHOYCKOPEHHOE MPSMOIMHENHOE BIKEeHHE. [ paduku 3aBUCUMOCTH KOOPIUHAT,
CKOPOCTH, YCKOPEHUS, IyTH U MePEMEIICHUSI MaTePUATHLHON TOYKUA OT BPEMEHH.

CBoOonHOe majieHune. Y CKopeHrne CBOOOHOTO Ta/ICHN .

KpuBonuneiiHoe nBuxeHue. J[BM>KeHHE MaTepUaibHOM TOYKHU MO OKPYKHOCTH C IMOCTOSTHHOM MO
MOJYJII0O CKOPOCTBIO. YTJIOBas CKOPOCTh, JHWHEHHas CcKopocTh. Ilepmom u dvactora oOparieHusl.
L{eHTpOCTpEMHUTENBHOE YCKOPEHHE.



TexHUYeCKHE yCTPOMCTBA U MPAKTUYECKOE IIPUMEHEHHUE: CIIUJOMETP, IBUKCHUE CHAPSIOB, LICTIHbIE
U peMEHHBIC NIEpEeaayH.

Llemoncmpayuu

Mogenb cucteMsl OTCUETA, HIUTFOCTPALUS KUHEMAaTHYECKUX XaPAaKTEPUCTUK JIBHKEHUS.

[TpeoOpa3oBaHue IBUKEHUN C HCIIOIB30BAHUEM IIPOCTHIX MEXAHNU3MOB.

ITanenue Ten B BO3AyXe U B Pa3peKEHHOM IIPOCTPAHCTBE.

Habmionenue nBmwxeHus Tena, OpoIeHHOro MO/ YIIIOM K TOPU30HTY M TOPH30OHTAIIBHO.

N3mepenue yckopeHust CBOOOIHOTO MaJAeHUs.

Hanpasienue CKOpOCTH IIPHU IBUKEHUH 110 OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3yueHne HepaBHOMEPHOI'O IBUXKEHUS C LIEJIBIO ONPEIEICHUS MTHOBEHHOM CKOPOCTH.

HccnenoBaHnne COOTHOIICHUS MEXAY IIyTSAMHU, IPOMICHHBIMU TEJIOM 3a I10CJIECI0BATECIIBHBIE PABHBIC
IIPOMEXKYTKH BPEMEHU IIPU PABHOYCKOPEHHOM JBH)KCHHUH C HA4aJIbHOW CKOPOCTBIO, PABHOHN HYJIIO.

W3yueHue nBUKEHUS IAPUKA B BA3KOU KUIKOCTH.

N3ydenue nBuKeHUs Teaa, OpPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

ITpuauun orHocuTensHOCTH ["anunes. Ilepssiii 3akoH HeroToHa. MHepunanbHble CUCTEMBI OTCYETA.

Macca tena. Cuina. [lpunnun cynepnosunuu cui. Bropoit 3akon HpioToHa isi mMaTepuaibHON
Touku. Tpernii 3akoH Hpl0TOHA /U1l MaTEepHAIIBHBIX TOYEK.

3aKkoH BceMupHoOro TsaroreHus. Cuna tsxectu. IlepBast kocMuueckas CKOpPOCTb.

Cuna ynpyrocrtu. 3akoH I'yka. Bec Tena.

Tpenune. Buael Tpenus (1okosi, CKoyibxeHus1, kauenus). Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHUs
CKOJIBXKEHUS U cuia TpeHust nokos. Koadduument tpenus. Cuiia CONpoTUBIICHNUS MTPH IBHKCHHUU TeJa B
KUAKOCTH WM rase.

[TocTynaTenbHOE U BpallaTelIbHOE ABMKEHHE a0COIIOTHO TBEPJIOTO Tea.

MOMEHT CuiIbl OTHOCUTENIBHO OCH BpateHus. [1inedo cumbl. Y cnoBus paBHOBECUs TBEPAOTO TeEA.

TexHuyeckue ycTpoiucTBa U MPAKTUUYECKOE IPUMEHEHHE: MOAIINUITHUKY, ABMYKEHUE UCKYCCTBEHHBIX
CIIyTHHUKOB.

Llemoncmpayuu

SIBiieHne MHEpLHH.

CpaBHeHue Macc B3aMMOJICHCTBYIOIUX TEI.

Bropoii 3akoH HerotoHa.

N3mepenue cuil.

CrnosxeHue cuil.

3aBUCUMOCTh CHJIBI YIIPYTOCTH OT AepopMariiu.

HesecoMocTs. Bec Tena npu yCKOPEHHOM MOABEME U NAJACHUU.

CpaBHeHUE CUII TPEHUS NIOKOSI, KAUEHUS U CKOJIbKECHHUS.

VYcnoBust paBHOBecUs TBEPAOTO Tesla. Buabl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomoi

N3yuenue nBmxeHus: OpycKa 1o HaKJIIOHHOM IIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B MPY>KUHE M PE3UHOBOM 00pasie, OT
ux negopMarum.

HccenenoBanue ycaoBui paBHOBECUS TBEPAOTO TeJIa, UMEIOIIETO OCh BPALICHUS.

Tema 3. 3aKkoHbl COXpaAHEHUA 8 MEXAHUKE

HNmnynbe martepuaabHOM TOYKM (Tena), CHUCTEMbl MaTepUANbHBIX TOueK. VMIyibc cuibl H
M3MEHEHHE UMITyJIbca Teja. 3aKOH COXpaHeHHs UMITyJibca. PeakTHBHOE IBHKEHUE.

Pabora cuibl. MOIIHOCTH CHIIEBI.

Kunernyeckas sHeprust MarepuaibHON TOUkH. Teopema 00 H3MEHEHNN KHHETUUECKON SHEPTUH.



[TorennuansHas sHeprus. IloTeHuManbHas >SHeprus ynpyro JaeOpMHPOBAHHOM NPY>KUHBI.
[HorennmansHast SHEPrHs TENIA BOIU3U TOBEPXHOCTH 3EMITH.

[ToreHnuanbHbIC M HETIOTEHUUAIBHBIE CHIIBL. CBsA3b pabOTHl HEMOTEHIMAIBHBIX CHJI C U3MEHEHHEM
MEXaHUYECKOM JHEPTUU CUCTEMBI Tell. 3aKOH COXPAaHEHUsI MEXAaHUYECKOM JHEPTUH.

VYopyrue v Heynpyrue CTOJIKHOBEHHS.

TexHudeckue ycTpoucTBa U NMPAKTUUECKOE IPUMEHEHUE: BOAOMET, KONEP, IIPYKUHHBIN UCTOJIET,
JBUKEHHUE paKeT.

Jlemoncmpayuu

3aKOH COXpPaHEHMsI UMITyJIbCA.

PeaktuBHOE nBUXKEHUE.

[Tepexoa moTeHIIMATBFHON SHEPTUN B KHHETHYECKYIO 1 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yuenne abCcoIIOTHO HEYIIPYTOro yaapa ¢ HOMOIBIO ABYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue CBsi3W pabOTHl CHIIBI C M3MEHEHHEM MEXaHMUYECKOW SHEPruM Tela Ha HpuMepe
PaCTsKEHUsI PE3UHOBOIO JKIyTa.

Pasnen 3. Mosekyasipaasi pu3uka 1 TepMOAUHAMHUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOI MeopUul

OCHOBHbBIE TOJOXEHUS MOJIEKYJISIPHO-KMHETUYECKOW TEOPUM U HMX OIBITHOE OOOCHOBAHUE.
Bpoynosckoe nmxenue. nddysus. Xapakrep ABKEHHUS U B3aUMOICHCTBHS YaCTHII BemecTBa. Moaenu
CTPOEHUS ra30B, JKUAKOCTEH U TBEPABIX TN U O0BSICHEHUE CBOWCTB BEILIECTBA HA OCHOBE ATUX MOJIEIIEH.
Macca u pazmepsl Monekyin. KonnuectBo Bemectsa. [loctosnnas ABoranpo.

Tennosoe paBHOBecue. Temmeparypa u e€ usmepenue. lllkana remneparyp Llenbcns.

Mopnens uaeanbHoro raza. OCHOBHOE ypaBHEHUE MOJIEKYJIIPHO-KMHETUYECKON TEOPUN UECAIbHOTO
ra3a. AGcoJitoTHas TeMIepaTypa Kak Mepa CpeHe KHHEeTUYECKON SHEPTUH TEIIOBOTO JBHKEHUS YacTHUL]
rasza. lllkana Ttemneparyp KenbBuna. ['a3zoBble 3akoHbI. YpaBHeHue MenpeneeBa—Knanelipona. 3akoH
HanpToHa. M3omporecchl B WACATBHOM Ta3e C IMOCTOSHHBIM KOJMYECTBOM BemiecTBa. | padudeckoe
NpeCTaBICHNE U30IMPOIIECCOB: H30TEPMa, H30X0pa, H300apa.

TexHnueckue ycTpoicTBa U MPaKTUYECKOE IPUMEHEHHUE: TEPMOMETP, OapoOMeTp.

Llemoncmpayuu

OnbIThI, JOKa3bIBAIOIIME JUCKPETHOE CTPOEHHUE BEIecTBa, (oTorpaduu MOJEKYJl OPraHMYECKUX
COCIMHEHMI.

OnbIThl 0 AP PY3UN KUAKOCTEN U Ta30B.

Mozens OpOyHOBCKOTO JIBH)KEHUSI.

Monens onbita LlTepHa.

OnbIThI, TOKA3bIBAIOLINE CYIIECTBOBAHNE MEKMOJIEKYIIIPHOTO B3aUMOAECHCTBHSL.

Monens, niurocTpupyonas Npupoy JaBJICHUs ra3a Ha CTEHKH COCyJa.

OnBITHI, HIUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACAIBHOTO ra3a, U30MpPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

OmnpeneneHnne Macchl BO3yXa B KJIAaCCHOM KOMHATe€ Ha OCHOBE HM3MEpEeHHH 00bEMa KOMHATHI,
JIABJICHUsI U TEMIIEPATYphl BO3/lyXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEXy ITapaMeTpaMu COCTOSIHUS pa3peKEHHOT0 Tasa.

Tema 2. Ocnosvt mepmoouHamuku

TepmoanHamuueckasi cuctemMa. BHyTpeHHsIsI S3HepTUsl TEpMOIUHAMUYECKON CUCTEMBI U CIIOCOOBI €€
u3MeHeHus. KonnyecTBo TemnoTel 1 paboTa. BHyTpeHH:s sHeprus 0AHOATOMHOI'O WealbHOro ra3a. Buabl
TEIIONEpEIayl: TEIUIONPOBOJHOCTb, KOHBEKIUSA, H3JIyYEHHE. Y elIbHas TEIUIOEMKOCTh BEIECTBA.
KonngecTBo TEIIOTHI ITPH TEIUIONEpEAAYE.

[Tonsitue 06 agnabaraom mporiecce. [1epBroIil 3akoH TepMoauHaMuKu. [[puMeHeHre mepBoro 3aKoHa
TEPMOJMHAMUKH K u3onporieccam. [ paduueckas uHTepnperanus padboThl rasa.



Brtopoii 3akoH TepmonunHaMuku. HeoOpaTuMOCTh IPO1IecCOB B IPUPO/IL.

TennoBble MamuHbl. [IpUHIMIBEI ASWCTBUS TEIUIOBBIX MamuH. IIpeoOpa3oBaHusi SHEpruu B
TeroBblX MammnHax. Kosdduuument momesnoro aeiictBust TersioBoil mamumHbl. L{ukn KapHo u ero
KO3(DPULMEHT 110JIE3HOTO ACUCTBUS. DKOJOTHUECKUE MPOOIIEMBbI TEINIOIHEPIETUKH.

TexHuueckue yCTpOWCTBA M MPAKTHYECKOE NPUMEHEHHWE: JIBUraTeilb BHYTPEHHErO CropaHwus,
OBITOBOM XOJOIUIIbHUK, KOHJAUIIMOHED.

Jlemoncmpayuu

H3MeHeHre BHYTPEHHEH HEPTUU Tella MPU COBEPIIECHUU paOOThI: BbUIET MPOOKH U3 OYTHUIKU MOA
NEICTBHEM  CXAaToro BO3Ayxa, HarpeBaHue oddupa B JaTyHHOM TpyOke myTéM  TpeHUA
(BUICOIEMOHCTpAIHS ).

N3meHenue BHyTpeHHEHN SHEpruu (TeMIepaTyphbl) Teja MpHU TeIionepeaaye.

OnbIT 10 aquabaTHOMY PACIIUPEHUIO BO3AyXa (OIBIT C BO3AYIIHBIM OTHHUBOM).

Monenu nmapoBoii TypOUHBI, IBUTATENSl BHYTPEHHETO CrOPaHusl, PEaKTUBHOIO ABUTATEIs.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3mepenne yaenbHOU TeI0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Dazosvie nepexoont

[TapooOpa3oBanne u KoHjaeHcanus. Hcmapenwe u kuneHue. AOCONIOTHAasE W OTHOCHUTEIbHAs
BJIQXKHOCTb BO3ayXa. HacblmeHHblii mnap. VYaenpHas Temiora napooOpa3oBaHHs. 3aBUCHUMOCTh
TEMIIEPATYPbl KUIIEHUS OT JaBJICHUS.

TBépnoe Teno. Kpucramnuueckue u amopdHble Tena. AHU30TPOIUS CBONCTB KpucTaiioB. JKuakue

kpuctauibl. CoBpeMeHHbIe MaTepuaibl. [naBieHne U KpucTaum3amus. Y IelbHas TeIIoTa IIaBICHHUS.
CyOmmMmarusi.

YpaBHeHHE TEIUIOBOTO OallaHca.

TexHnueckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHUE: TUTPOMETP U MCUXPOMETP, KaJOPUMETP,
TEXHOJIOT'MH MOJYyYE€HUsI COBPEMEHHBIX MaTepUaIoB, B TOM YHUCIE€ HAHOMATEPUAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HaCHIIEHHBIX [1aPOB.

KuneHnne npyu NoOHWKEHHOM JIaBJICHHH.

CniocoObl U3MepeHus BIKHOCTH.

Habmronenre HarpeBaHus M IJIaBJICHUS KPUCTANIMYECKOTO BEILECTBA.

JleMOHCTpanus KpuCTalIoB.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

W3mepeHne OTHOCUTEIBHON BIa)KHOCTH BO3/1yXa.

Paznen 4. DaekTpoanHaMuKka

Tema 1. Inexkmpocmamuxa

OnexTpuzanus Tel. JNEeKTpudeckuil 3apsn. JlBa Buaa aiieKTpuueckux 3apsnoB. IIpoBomHukwy,
JUDJIEKTPUKHU U TIOTYTIPOBOJHUKHU. 3aKOH COXPAHEHHUS HIEKTPUUYECKOTO 3aps/ia.

B3aumopeiictue 3apsanoB. 3akon Kynona. TodeuHblit 25ieKTpuUecKuil 3apsii. DIEKTPpUIECKOe ToJIe.
HanpsbkénHocTe  dnektpruueckoro mnoiid. IIpuHmun cynepnosunuu snekTpudeckux mnojed. Jlunum
HaANPsHKEHHOCTH JIEKTPUYECKOTO TOJIA.

Pabora cun snextpocratuueckoro mnousisd. Ilorennman. Pasnocts morennuanos. ITpoBonHuku u
JTURJIEKTPUKHU B JIEKTPOCTATUYECKOM MoJie. J(uanexTpuyeckas NpoOHUIaeMOCTb.

OnekTpoéMKocTh. KonaeHcaTop. DNeKTpOEMKOCTh INTIOCKOTO KOHAEHCATOpa. DHEPTUs 3apsKEHHOTO
KOHJIEHCATOopA.

TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE IPUMEHEHME: DJIEKTPOCKON, 3JIEKTPOMETD,
JJEKTPOCTaTUYECKasl 3allUTa, 3a3eMJIEHHE 3JIEKTPOIpHOOpOB, KOHJIEHCATOP, KOMMPOBAIbHBIN ammapar,
CTPYWHBIN IPUHTED.

Jlemoncmpayuu



YCTpolCcTBO ¥ IPUHIUIT JEUCTBUA SJIEKTPOMETpA.

B3anmozeiicTBre HadIEKTPU30BAHHBIX TEIL.

DNEKTPUUECKOE MOJIE 3apsKEHHBIX Tell.

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM IIOJIE.

DIIeKTpOCTaTUYECKas 3alIMTA.

JIM3IIeKTpUKY B JIEKTPOCTaTUYECKOM I10JIE.

3aBUCUMOCTb MIEKTPOEMKOCTHU IJIOCKOTO KOHJIEHCATOPa OT IJIOLIAAN IIACTHH, PACCTOSHUS MEXKIY
HUMH U JUAJIEKTPUYECKONW IPOHUIIAEMOCTH.

OHeprus 3apsyKEHHOI0 KOHJIEHCATopA.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

W3mepenue 31eKTpoEMKOCTH KOHIEHCATOpa.

Tema 2. Ilocmoannwtit 3nexkmpuueckuii mok. Toxu 6 paznuunvlx cpeoax

DJIEKTPUYECKUI TOK. Y CIIOBUS CYILIECTBOBAHUS 3JIEKTpUUYECKOro Toka. Mcrounuku Toka. Cua Toka.
ITocToAHHBIN TOK.

Hanpsokenue. 3akon Oma 1715 yyacTka LETnH.

DJIEKTPUUYECKOE COMPOTUBJIEHUE. YIeIbHOE CONpOTHBIEHHE BellecTBa. [locnenoBarensHoe,
napajuieIbHOE, CMEILIAHHOE COEIMHEHHE POBOJHUKOB.

Pa6ota snekTpuueckoro Toka. 3akoH Jxoyns—JIenna. MOMHOCTD 3JEKTPUYECKOTO TOKA.

DNEeKTPOABMKYIIAs CUjla U BHYTPEHHEE COIPOTUBJIECHHE UCTOYHHUKA TOKA. 3aKkoH OMa JUIsl OJIHOM
(3amMKHYTOM) 2neKkTprueckoit nenu. KopoTkoe 3aMbIkaHue.

DJIEKTpPOHHAsA MPOBOJMMOCTh TBEPABIX METAJJIOB. 3aBHCHUMOCTb CONPOTHUBIICHHS METAJJIOB OT
Temneparypbl. CBEpXIIPOBOAUMOCTD.

DnexTpuueckuil Tok B BakyyMme. CBONCTBA 3JIEKTPOHHBIX ITyUYKOB.

[TomynpoBonuuku. CoOCTBEHHAs U MPUMECHAs MPOBOJUMOCTD MOTYNPOBOJHUKOB. CBoiicTBa p—N-
nepexojia. [loaynpoBoJHUKOBBIE TPUOOPHI.

DNEeKTPUYECKUN TOK B PaCTBOpPAx U paciujiaBax 3JIEKTPOJIUTOB. DJIEKTPOIUTUUYECKAs AUCCOLUALIMSL.
DIEKTPOIIH3.

DIIEKTpUUYECKHI TOK B ra3zax. CaMOCTOSATENbHBIN U HECAMOCTOATENbHBIN pa3psia. Monnus. [1na3ma.

TexHnyeckue yCTpoWCTBA M NPAKTHYECKOE IPUMEHEHHE: aMIIEpMETp, BOJBTMETP, PEOCTaT,
UCTOYHUKU TOKa, 3JIEKTpOHArpeBaTelIbHbIE MPUOOPHI, AJIEKTPOOCBETUTENbHBIE MPUOOPBL, TEPMOMETP
COMPOTHUBIICHUS, BAKYyMHBIH JHMOJA, TEPMHUCTOPHI M (HOTOPE3UCTOPHI, MOIYNPOBOJHUKOBBIA JTHOJ,
rajabBaHUKa.

Llemoncmpayuu

W3mepeHue cuibl TOKa U HaIIPSKEHUSL.

3aBUCHUMOCTh COINPOTUBIIEHUS ILMJIMHAPUYECKUX NPOBOJHUKOB OT JUIMHBI, IJIOAAHN MONEPEYHOrO
CEUYEeHMS U MaTepHaa.

CMelaHHOe COEMHEHUE POBOIHUKOB.

[Tpsimoe n3MepeHue 3MeKTpoABMKYLIeH cuiibl. KopoTkoe 3aMbikaHNe ralbBaHUYECKOT0 3JIEMEHTa U
OLIEHKa BHYTPEHHETO COMPOTHUBIICHUS.

3aBUCHUMOCTb COITPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

ITpoBOAMMOCTB 3JIEKTPOIUTOB.

HckpoBoli pa3psa 1 NpOBOAMMOCTb BO3yXa.

OaHOCTOPOHHSIS MPOBOJIUMOCTD JTHOJIA.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3y4yeHne CMEIIaHHOTO COEMHEHMSI PE3UCTOPOB.

W3mepenue 31eKTpOoABMKYIIEH CHiIbl MCTOYHUKA TOKA U €70 BHYTPEHHET 0 COMPOTUBIIECHUS.

HabGnronenue anexrponusa.

MexnpeamerHbie CBSI3H



N3yuenue kypca Gpusuku 6a3oBoro yposHs B 10 ki1acce oCyIIeCTBISETCS € yUETOM COJIepKaTEIbHBIX
MEXITPEIMETHBIX CBsI3€H ¢ KypcaMl MaTeMaTUKH, OMOJIOTUH, XUMUH, Ireorpauu U TEXHOJIOTHH.

Mesicnpeomemmuvie nowsimus, CBSI3aHHBIE C U3yYEHHEM METOJOB HAY4YHOI'O IMO3HAHUSA: SBIICHHE,
Hay4HbIl (QakT, rumnore3a, (Qu3nueckas BeJIWYMHA, 3aKOH, TEOpHs, HaONIOJCHHUE, HKCIEPHUMEHT,
MOJIEJIUPOBAHKE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: pelieHHe CUCTEMbl ypaBHEHMH, JUHEWHas (QyHKIus, mapabona, runepbona, ux
rpaduKy U CBOMCTBA, TPUTOHOMETPUUYECKHE (PYHKIIMH: CHHYC, KOCHHYC, TAHT€HC, KOTAHTC€HC, OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKIECTBO, BEKTOPHI U UX MPOEKIMH HA OCH KOOPAMHAT, CII0KEHNUE BEKTOPOB.

buonoeusn: mexannueckoe JBUKEHHME B XKMBOM Ipupojne, auddysus, ocMoc, TEIIO0OMEH >KUBBIX
OpraHU3MOB (BU/Ibl TEIUIONEPEIAUH, TEIUIOBOE PABHOBECHE), JJIEKTPUUECKHE SBJICHUS B XKUBOU IIPUPOJIE.

Xumus: TUCKPETHOE CTPOECHUE BELECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb BELIECTBA, MOJISIpHAs
Mmacca, TEIUIOBble CBOMCTBA TBEPABIX TeJl, JKUAKOCTEH M Ta30B, 3JIEKTPUYECKUE CBOMCTBA METAJUIOB,
UEKTPOIUTUYECKAS JUCCOLMALUS, FaJIbBAHUKA.

TI'eocpagpus: BNaxXHOCTh BO3/yXa, BETPbI, 0apoOMeTp, TEPMOMETP.

Texnonoeus: mpeoOpa3oBaHKE IBMKEHUH C UCTIOIB30BAHUEM MEXaHU3MOB, YUET TPEHHS B TEXHUKE,
HNOJIINITHUKY, UCIIOJIb30BaHUE 3aKOHA COXPAHEHMs HMIIYJIbCAa B TEXHHUKE (pakera, BOJOMET M JApyrue),
JIBUTaTellb BHYTPEHHETO CrOpaHus, napoBasi TypOuHa, ObITOBOM XOJIOAMIBHUK, KOHAULIMOHED, TEXHOJIOTUI
IIOJlyYE€HUsI COBPEMEHHBIX MAaTepuajoB, B TOM YHCJIE HAHOMATEpUalOB, W HAHOTEXHOJOIHH,
AJIEKTPOCTATUYECKAsl  3alUTa, 3a3€MJIEHME JJIEKTPONpPHOOpPOB, KCEPOKC, CTPYHWHBI MpUHTED,
3JIEKTpOHArpeBarTesbHble IPUOOPHI, HIEKTPOOCBETUTENbHbIE TPUOOPHI, FAIbBAHUKA.

11 KUIIACC
Pazjen 4. DiekTpoanHaMuKa

Tema 3. Maznummnoe none. InNeKmMpoOMaAZHUMHAA UHOYKUUS

ITocrositHHbIE MarHuThHl. B3aumonelcTBHME IOCTOSHHBIX MarHuToB. MarautHoe noise. Bektop
MarHuTHOM MHAYKUMU. [IpUHIMII Cynepno3suuuy MarHUTHBIX NOJed. JIMHMM MarHuTHOM MHIYKLUU.
KapTtuna nuHuit MarHuTHOW MHAYKIMHU I10JI TOCTOSIHHBIX MarHuTOB.

MaruutHoe noJjie MpoBOAHMUKA ¢ TOKOM. KapTuHa JIMHUN MHAYKIMM MarHUTHOTO MOJS AJIMHHOTO
IPSIMOrO TPOBOJHUKA M 3aMKHYTOI'O KOJIBLIEBOTO IPOBOAHMKA, KaTyIIKH C¢ ToKoM. OmelT Opcrexa.
B3aumonelicTBue NpOBOJHUKOB C TOKOM.

Cwita Amriepa, €€ MOJIyJIb M HalpaBJICHHE.

Cuna JlopeHua, e€ Moayib M HampaBlieHUE. J[BrkeHHE 3apspKEHHOM YacTHUIbl B OJHOPOJIHOM
MarHuTHOM nose. PaGora cuisl Jlopenna.

SIBieHME 2NEKTPOMAarHUTHON MHAYKIMH. [I0TOK BEKTOpa MarHUTHOM MHAYKIMH. DJIEKTPOIBHKYILAS
CWJIa MHAYKIHMU. 3aKOH JIEKTpOMarHuTHOM nHaykiuu dapases.

BuxpeBoe anextpuueckoe mnose. DJIEKTPOABUKYIAs CUJIa MHAYKIMH B IPOBOJHUKE, TBUKYIIEMCS
NOCTYNaTEIbHO B OJHOPOJHOM MarHMTHOM IIOJIE.

IIpaBumno Jlenna.

NHayKTUBHOCTG. SIBIEHHE CAMOMHTYKIIMU. DJIEKTPOIBUKYILAsk CHUJIa CAMOMH Ty KIIUH.

DHeprus MarHUTHOTO TOJISl KaTYIIKU C TOKOM.

DNEKTPOMarHuTHOE MOJIE.

TexHuyeckue ycTpoucTBa U MPAKTUIECKOE IPUMEHEHHE: IOCTOSIHHBIE MAaTHUTBI, 3JIEKTPOMAarHuThI,
IJEKTPOABUTATENb, YCKOPUTENH FIEMEHTAPHBIX YACTHII, UHIYKIIMOHHAS TeYb.

Jlemoncmpayuu

OmneiT OpcTena.

OTKIIOHEHNE 3JIEKTPOHHOTO MyYKa MarHUTHBIM I1OJIEM.

JIMHUM UHIYKIUU MarHUTHOTO TTOJIA.

B3anmoneiicTBre IByX MPOBOJHUKOB C TOKOM.



Cuna Ammepa.

[enictue cuibl JIopeHIIa Ha HOHBI DJIEKTPOJIUTA.

SIBiIeHUE DNEKTPOMAarHUTHOW HHAYKIWH.

IIpaBuiio Jlenua.

3aBUCUMOCTBD AJIEKTPOJABHKYLIEH CHIIBI UHAYKIMU OT CKOPOCTH U3MEHEHHSI MATHUTHOIO MOTOKA.

SIBiieHME CAaMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

W3yueHrne MarHuTHOTO NOJIsI KATYIIKH C TOKOM.

HccenenoBanue 1ecTBUS NOCTOSHHOTO MArHUTa HA PAMKY C TOKOM.

UccnenoBanue siBJICHUS AIEKTPOMATHUTHON UHAYKITUU.

Paznen 5. KoJsieOanus u BOJIHBI

Tema 1. Mexanuueckue u In1eKmpomacHumHvle KOaeoanus

Konebartenbnas cucrema. CBoOOaHbIE MexaHWyeckue KojeOanusa. ['apMoHHMUYeckue KoJieOaHWUs.
[Tepuon, wactora, ammutyna u ¢asza xonebanwii. [Ipy MHHBIA MasTHUK. MareMaTHYeCKH MasTHUK.
VYpaBHeHue rapMoHHuecKkux kosie0anuid. [IpeBpaiienue sHEprun Py rapMOHUYECKUX KOJICOAHUSX.

Konebatenbublit koHTyp. CBOOOAHBIE 3JIEKTPOMArHUTHBIE KOJIeOaHUs B U]I€AIbHOM KOJIe0aTeTbHOM
KOHTYpE. AHAIOTH MEXIy MEXaHMUYEeCKHUMH U 3JIEKTPOMarHUTHbIMH KoneOanusimMu. @opmyna Tomcona.
3aKOH COXpaHCHHSI SHEPTUU B UICATHHOM KOJIeOaTeIbHOM KOHTYPE.

[Ipencrasnenue o 3aryxaromux Koinebanusx. BoiHyX1eHHbIC MeXaHUYeCKre Kojebanus. Pe3onanc.
BrinyskeHHBIC JIEKTPOMAarHUTHBIE KOJIeOaHUsI.

Ilepemennbiii Tok. CHHyCOMAANbHBIA IEPEMEHHbIH TOK. MOIIHOCTh NEPEMEHHOIO TOKa.
AMIUTUTYIHOE U JIEHCTBYIOIEE 3HAUCHUE CUJTBI TOKA M HATPSKCHUS.

Tpanchopmarop. IlpowsBoacTBo, Tmepenada W MOTPEOJICHUE  DJICKTPUUYSCKOH  DHEPTHH.
DKOJIOTMYECKUE PUCKU MPU IPOU3BOACTBE 3EKTpo3HEPrun. KynbTypa UCHIOIb30BaHUs 3JIEKTPOIHEPTUHU B
MIOBCEHEBHOMN KU3HH.

TexHudeckue yCTpOWCTBA M IPAKTHYECKOE INPHUMEHEHHUE: JJIEKTPUYECKHM 3BOHOK, TE€HEpaTop
MIEPEMEHHOTO TOKA, JINHUM JJIEKTpOIepeaay.

Llemoncmpayuu

HccnenoBanne mapamMeTpoB KoyeOaTeNbHON cHUCTeMBbl (MPYXKUHHBIA WM MaTeMaTHYECKH
MasITHHK).

HabGmronenue 3atyxaromux KojaeOaHmid.

HccnenoBanre CBONCTB BBIHYKICHHBIX KOJIeOaHUH.

Habmtoenue pesonanca.

CBOOOIHBIE EKTPOMArHUTHbIE KOJIeOaHusI.

OcuusiorpaMmsel (3aBUCUMOCTU CHJIBI TOKA U HAMPSOKEHUS] OT BPEMEHH) ISl SJIEKTPOMArHUTHBIX
KoJIe0aHu M.

Pe3onanc mnpu mocCieqOBaTENbHOM COEAUHEHUU PE3UCTOpPA, KATYIIKM HWHIYKTUBHOCTU U
KOHJICHCATOPA.

Moienb TUHAM 3JIEKTPONEPEIAUH.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

HccnenoBanue 3aBUCUMOCTH MEPUOJIA MaJIbIX KoJeOaHUW Tpy3a Ha HUTU OT JJTUHBI HUTH U MAacCChI
rpysa.

UccnenoBanue mepeMeHHOro TOKAa B LMW W3 IMOCIEAOBATEIBbHO COCIMHEHHBIX KOHJIEHCATOPa,
KAaTyLIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUMHbBLE 80IHbL

MexaHn4deckue BOJIHBI, YCJIOBHS pacnipocTpanenus. [leproa. CKOpoCTh paclipOCTpaHEHHS U IJIMHA
BOTHBIL. [lomepeunsie u mpooibHBIE BOJHBL. MHTEpQEepeHIInsa u U PaKInsg MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.



DJIEKTPOMAarHUTHBIE BOJIHBL. Y CJIOBHS U3ITy4EHUS 2JIEKTPOMAarHUTHBIX BOJIH. B3anMHas opueHTanus
BekTopoB E, B, V B anexTtpoMaruutHoil BosHe. CBOMCTBAa 3JIEKTPOMAarHUTHBIX BOJIH: OTpPA)XKEHHE,
nperoMIIeHue, monsipuzanus, tuppakuus, uareppepernns. CKopocTb 3IEKTPOMArHUTHBIX BOJH.

[ITkana 351eKTpOMarHuTHBIX BOJIH. [IpMeHeHne 371eKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

[TpyHLIMIIBI paguOCBA3U U TelaeBUACHUA. Pagronokanys.

DNEKTPOMarHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH Cpeibl.

TexHuyeckue yCTpOWCTBa U IPAKTUYECKOE IPUMEHEHHE: MY3bIKAJIbHBIE WHCTPYMEHTHI,
YJIBTPa3ByKOBasi JUAarHOCTHKA B TEXHMKE W MEIUIMHE, pajap, paJuONpUEMHUK, TEIEBU30p, aHTCHHA,
tenedon, CBU-neun.

Jlemoncmpayuu

OO6pa3oBaHue U pacnpoOCTpaHEHUE MOMEPEYHBIX U MTPOJIOJIBHBIX BOJIH.

Kounebromieecs Te0 Kak HCTOYHUK 3BYKa.

HaOnroneHnue oTpaxeHus 1 NpeoMIeHU MEXaHUUECKUX BOJIH.

Habmonenue narepdepeHunn 1 1uppakiind MEXaHUYECKUX BOJIH.

3BYKOBOM pE30HAHC.

HaOnronenue cBsi3M rpOMKOCTH 3ByKa U BBICOTHI TOHA C aMIUIMTY10M U 4aCcTOTON KosieOaHuH.

HccnenoBanue CBOMCTB JJIEKTPOMATHUTHBIX BOJIH: OTPaKCHHE, NPEJIOMIICHHME, MOJIpU3aLus,
nudpakuus, tHTEpdEepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. IIpsimMonuHeHOE pacnpocTpaHEHUE cBeTa B OJHOPOIHOW cpene. Jlyd
cBeTa. TO4YeUyHBIN HCTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKoHbI OTpakeHus ceta. [locTpoeHne n300pa’keHuid B INIOCKOM 3€pKalie.

[Ipenomnenue cBera. 3aKOHBI MPEJIOMIICHUSI CBETa. AOCONIOTHBIA IOKAa3aTeNb MPETOMIICHUS.
ITotHOE BHYTpeHHEE oTpakeHue. IIpenenbHblil yroi MoIHOro BHYyTPEHHETO OTPAKEHUS.

Hucnepcus ceera. CinoxxHbli coctaB 6enoro csera. L{Ber.

Cobuparomue 1 paccenBaromie TUH3bL. ToHKas auH3a. DOKYCHOE PacCTOSTHUE U ONITUYECKAas CUIla
TOHKOM 1MH3bL. [locTpoenue n3obpakeHuil B coOuparoImux U paccenBaroux JuH3ax. @opmysa TOHKOM
JUH3bI. Y BEJIMYEHUE, 1aBaAEMOE JINH30M.

[Tpenensl NPUMEHUMOCTH T€OMETPUYECKOMN ONTHUKH.

BonnoBas onrtuka. Mnatepdepenuns cBera. KorepeHTHbIE WCTOYHHKHU. Y CIOBHS HAOIIOACHUS
MakCUMyMOB W MHHMMYMOB B HHTEP(QEPEHIMOHHON KapTUHE OT JBYX CHH(Aa3HbIX KOTE€PEHTHBIX
VCTOYHUKOB.

Hudpakuus ceera. JudpakiuronHas pemeérka. Y cioBue HaOMOIEHHS TIaBHBIX MaKCUMYyMOB IIpH
NaJIeHU MOHOXPOMATHUECKOI0 CBeTa Ha JU(PPAKIIMOHHYIO PEIIETKY .

ITonsipuszanus ceera.

TexHUuUecKue ycTpoiicTBa U MPaKTHUECKOE MPUMEHEHHE: OUKH, JIyNa, (poToanmapar, IpoeKLIHOHHBIN
anmapar, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAs ONTHKA, TU(PPAKLIMOHHAS PEIIETKA, MOJISIPOUS.

Jlemoncmpayuu

[TpstmonuHetHOe paclipocTpaHeHHe, OTpakeHUE U MperoMieHue ceerta. OnTuueckue npruOopsl.

ITostHOE BHYTpEHHEE OTpakeHHne. MoJienb CBETOBOIA.

HccnenoBanue CBOWCTB N300paKEHUN B JIMH3AX.

Mopenn MEKpOCKOIIA, TENECKONa.

Hab6nronenue natepdepeHiinm crera.

Habmonenue nugpakiuu cera.

Habmonenue nucnepcun cBeta.

[TosrydeHue ciekTpa ¢ MOMOIIBIO PU3MBI.

[Torydenue ciekTpa ¢ MOMOIIBIO TU(PPAKIINOHHON PEIIETKH.

Habmroenue nomisipuzanuu cBera.



Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi
N3mepenue nokasaresns npeaoMIIeHHUs CTEKIIA.
HccnenoBanue CBOWCTB N300paKEHHU B JIMH3AX.
Habmronenue nucnepcuu cBera.
Pazgen 6. OcHOBBI crienMaJIbHOH TEOPUH OTHOCHUTEILHOCTH
I'paHunBl  IPUMEHUMOCTH  KJIACCUYECKOM MeXxaHuku. IlocTynarsl cnenuanbHOM — TEOpUH
OTHOCHUTEJIPHOCTH: MHBApPUAHTHOCTh MOJYJII CKOPOCTH CBETA B BAaKyyMe€, IPUHLMII OTHOCUTEJIBHOCTH
OWHIITENHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHH U COKPAILLEHUE JJIUHBI.
OHeprus U UMIYJIbC PEISITUBUCTCKON YaCTUILIBI.
CBs13b Macchl € 3HEPTUEN U UMITYJILCOM PENATUBUCTCKOM YaCTHUIIbl. DHEPrus MOKOSL.
Paznen 7. KBanroBasi pusuka
Tema 1. dnemenmol KGAHMOBOI ONMUKU
®otonbl. Popmyiia [lnanka cBsi3u s3Heprun (HOTOHA € €ro YacTOTOH. DHEPrusi U UMIYJIbC (POTOHA.
OtkpeiTe u uccinenoBanue ¢orodddexra. Onbitel A. I'. CromeroBa. 3akoHbl (hoTOddEKTa.
VYpasuenue DitamreitHa 11 poroaddexra. «KpacHas rpanuna» gporoaddekra.
JaBnenue cera. Onbitel [1. H. JIeOenena.
XHUMHUYECKOE IEHCTBUE CBETA.
TexHUUECKHE yCTPOHCTBA M MPAKTUUECKOE MPUMEHEHHE: (HOTOAIEMEHT, (HOTOAATUHK, COTHEUHAS
Oarapesi, CBETOAMO/.
Jlemoncmpayuu
®oTo3¢ ekt Ha yCTaHOBKE € IIMHKOBOM MJIaCTUHOM.
HccenoBanue 3aK0OHOB BHENTHETO oTOdPdeKTa.
CBeToaHoI.
Conneunas 6arapes.
Tema 2. Cmpoenue amoma
Mopnens aroma Tomcona. Onbitel Pe3epdopaa nmo paccesauro o -wyactuil. [lnanerapHas monuens
atoma. Iloctynarel bopa. U3nydyenue u mornomenue (GOTOHOB MPH NEPEXoje aToMa ¢ OJHOIO YPOBHS
9HEpruu Ha apyroi. Buapl cnektpos. CrieKTp ypoBHEN SHEPrUHU aToOMa BOJIOPO/a.
BosHoBEIE cBOlicTBa yacTull. BosHb! ae bpoiinsa. KopnycKkyIspHO-BOJIHOBOM Ayaiu3M.
CrioHTaHHOE U BBIHYKJIEHHOE U3JTyYEHUE.
TexHuyeckue yCTpOWCTBAa U MPAKTHUUECKOE MPUMEHEHHE: CIEeKTpaibHBIA aHaIN3 (CHEKTPOCKOI),
Ja3ep, KBAaHTOBBI KOMITBIOTED.
Jlemoncmpayuu
Mogens omnbiTa Pezepdopaa.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
Habmtoienue nuHeRvaTbIX CIEKTPOB U3ITyUEHHSI.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopnule pabomoi
Habmonenue nuHeiiuaToro crnekrpa.
Tema 3. Amommnoe a0po
OKCHEepUMEHTHI, TI0Ka3bIBAIOIIUE CIOKHOCTh CTpOeHus sapa. OTKpbITHE paiioaKTUBHOCTU. OTIBITHI
Pesepdopna mo ompeseneHnio coctaBa paauoakTUBHOrO m3inydeHus. CBoiicTBa anbda-, 6era-, Tamma-
u3ly4eHus. BiausiHue paioakTUBHOCTH HA KUBbIE OPTaHU3MBI.
OTtkpeiTHE TIpOTOHA M HeWTpoHa. Hykinonnas monens sapa ['eiizenOepra—lBanenko. 3apsn sapa.
MaccoBoe uncio sapa. U3otormsl.

Anbda-pacnia. OJEKTPOHHBII M TO3UTPOHHBIM Oera-pacmnan. ['amma-uznydenue. 3akoH
paZinOAaKTUBHOTO pacnaja.



DHeprus CBSI31 HyKJIOHOB B sipe. SnepHbie cuibl. [ledekT macchr sapa.

Snepusle peakuuu. [lenenue u CUHTES SAED.

SAnepubiii peaktop. TepmosimepHblii cuHTe3. [IpoGieMbl M MEPCHEKTUBBI SIEPHOM SHEPIETUKU.
DKOJIOTMYECKUE aCIEKTHI ACPHON SHEPTETUKHU.

DneMeHTapHble yacTullbl. OTKPBITHE TO3UTPOHA.

MeTto/1b1 HaONIOIEHUS U PETUCTPALIUH 3JIEMEHTAPHBIX YaCTHLL.

@OyHaaMeHTanbHbIE B3auMoeicTBus. EquHcTBO hrsnyeckoit KapTHHBI MHUpA.

TexHuueckue ycTporuCTBa M MPAKTUYECKOE NMPUMEHEHHE: JO3UMETp, Kamepa BuibcoHa, siepHbIil
peakTop, aToMHas 6omoa.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOIIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

HccnenoBanue TpekoB vacTuil (110 TOTOBBIM (oTorpadusim).

Pa3nes 8. DiieMeHTBHI aCTPOHOMUM M ACTPOQU3UKHU

Ortansl pa3BUTHs acTpoHOMUHU. [TpuKiIagHOEe 1 MUPOBO33pEHUYECKOE 3HAUEHUE ACTPOHOMHUH.

Bun 3Bé3anoro He6a. Co3Bes3aus, spkue 3BE3/1bl, JIAHEThI, X BUAUMOE JABHKEHUE.

ConHeynas cucrtema.

Connue. ConHeuHast akTUBHOCTb. Mctounuk sHeprun ConHua M 3BE34. 3BE3/bI, UX OCHOBHBIE
XapakTepUCTUKU.  JluarpamMmma  «CHEKTpaJbHBIM  KJacC —  CBETUMOCTBY». 3BE3NBI  IJIABHOM
MOCJIEIOBATEIbHOCTH. 3aBUCUMOCTh «MAacca — CBETUMOCTBY» I 3BE3] IJIaBHOM IOCIIEI0BATEIbHOCTH.
Bnytpennee ctpoenue 3B€31. CoOBpeMEHHbIE MPEICTABICHUS O MPOUCXOKAECHUU U 3BotoIMu ColHLA U
3BE3/. DTanbl )KU3HU 3BE3 .

Muneunsiii [1yTs — Hamma ['anaktuka. [lonoxenue u npuxkenue Connua B ['anaktuke. TUIIBI ralakTHK.
Panuoranaktuku u kBazapel. UEpHbIE AbIPHI B SAPAX TATAKTHK.

Bcenennas. Pacmmpenue Bcenennoit. 3akon Xa0O6ma. Paz0Oeranue ramaktuk. Teopusi bonbiioro
B3pbIBA. PEIMKTOBOE M3IIy4YeHHE.

MacmrabHnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpo0ieMbl aCTPOHOMHH.

Yuenuueckue nabnrooenus

HabGnronennss HEBOOPYKEHHBIM TJ1a30M C HUCIHOJIb30BAaHUEM KOMITBIOTEPHBIX MPUIOKEHUH ISt
oTpezieNieHus MOJI0KEHHUsI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHbIE co3Be3/us CeBepHOro
NOJIyLIapUs U SIPKUE 3BE3MBI.

HaGnronenus B teneckon JlyHsl, manet, Mneunoro IlyTu.

O0o0maroniee NoBTOpPeHHE

Ponp ¢u3mkM U acTpoHOMHM B DKOHOMHYECKOM, TEXHOJIOTHYECKOM, COIMAIbHOM M ITUYECKOU
cdepax IesITeIbHOCTH YeJIOBeKa, POjib U MECTO (PU3UKU U aCTPOHOMUHU B COBPEMEHHON HayYHOH KapTHUHE
MHpa, posib GU3NUECKOH Teopruu B (OPMHUPOBAHUU MPEACTABICHUNA O (pu3nUecKoi KapTUHE MUPA, MECTO
¢uznyeckoil KapTHHBI MHpa B OOIIEM psy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IPEACTaBICHUN O
IIPUPOLE.

Me:xnpeamernbie CBA3H

N3yuenue kypca ¢pu3uku 6a30Boro ypoBHsA B 11 kiacce 0CyIIecTBISETCS € yUETOM CoJlepKaTeIbHbIX
MEXIPEAMETHBIX CBA3€H ¢ KypcaMu MaTeMaTUKU, OMOJIOTHH, XUMHH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemnvie nonwsimus, CBS3aHHBIE C M3YyYEHHEM METOJIOB HAy4HOI'O TO3HAHUS: SIBJICHHE,
Hay4HbI (QakT, rumnoresa, (Qu3nueckas BEJIWYMHA, 3aKOH, TEOpHs, HAONIOJCHHE, HKCIEPHUMEHT,
MOJEIINPOBAHUE, MOJIEIIb, U3BMEPEHHUE.

Mamemamuka: pemieHe CUCTEMbl YpaBHEHUH, TPUTOHOMETpUYECKHEe (YHKIMH: CUHYC, KOCHHYC,
TAHT€HC, KOTAHI€HC, OCHOBHOE TPHUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHI M UX IPOEKIUU HA OCHU



KOOpJIMHAT, CJO0XEHUE BEKTOPOB, IPOU3BOJAHBIE JJIEMEHTAPHBIX (YHKLUUH, NPU3HAKKM MOJOOMS
TPEYTOJILHUKOB, OTPEIICHUE TUIOMAAN TNIOCKUX (PUTyp B 00bEMa Tell.

buonoeusn: snekrpuueckue SBICHHS B JKMBOH MpHpOJE, KoseOaTelabHbIE IBIKEHUS B IKHUBON
IIPUPOJIE, ONITUYECKUE SBJICHUS B )KUBOU IIPUPOJE, NEUCTBUE PAIUALIUU HA KUBBIE OPraHU3MBI.

Xumus: CTpPOEHHE aTOMOB M MOJIEKYJI, KpUCTaJUIMYeCKas CTPYKTypa TBEPIABIX TeJl, MEXaHU3MBI
00pa30BaHMs KPUCTAJUINYECKON PEIIETKH, CIEKTPAJIBHBIN aHaIN3.

l'eoepaghus: MarHUTHBIE TONIOCa 3€MIIM, 3aJ€KH MArHUTHBIX pyA, (oTochEMKa 3eMHON
IIOBEPXHOCTH, NPEACKA3aHUE 3eMIICTPSACECHUM.

Texunonocus: JIMAHUM DIEKTPOIIEpENad, TEHEpaTop IEPEMEHHOTO TOKA, JJIEKTPOJBUIATElb,
UHIYKIIMOHHAs [1e€4b, Paaap, paluonpruEMHUK, TEJIEBU30p, aHTeHHA, Tenedon, CBU-neus, mpoeKIIMOHHBII
ammapar, BOJIOKOHHAs ONTHKA, COJTHEYHas Oarapes.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOT'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

OcBoenne yueOHoro mnpeamera «®usuka» Ha ypoBHE cpenHero ooOmiero oOpazoBaHus (0a30BbII
ypOBeHI)) JOJIDKHO o0ecreunThb AOCTHIKCHUC CICAYIOIUX JIMYHOCTHBIX, MCTAITPCAMETHBIX U IMTPEAMCTHBIX
00pa30BaTeNbHbIX PE3YJIbTATOB.

JINMYHOCTHBIE PE3YJIBTATHI

JInuyHOCTHBIE Pe3yJIbTaThl OCBOEHUS yueOHOro npenmMeTa «Pu3nka» JOIKHBI OTpaXaTbh TOTOBHOCTh U
CIIOCOOHOCTh 00YHYAIOIIMXCSI PYKOBOJACTBOBAThCSA CHOPMHPOBAHHOW BHYTPEHHEH IMO3ULMEN JIMYHOCTH,
CHCTEMOW IEHHOCTHBIX OpPHEHTALWH, TIMO3UTHBHBIX BHYTPEHHUX YOEXKIEHUH, COOTBETCTBYIOIINX
TPaJULMOHHBIM LEHHOCTSIM POCCUHCKOro OOIECTBa, PpACIIMPEHUE MKU3HEHHOTO OIbITa M OIbITa
JeSITeIbHOCTH B MPOLIECCE Pean3allii OCHOBHBIX HAIIPAaBICHUH BOCIUTATEIbHON AEATENBHOCTH, B TOM
YHCIIe B YACTH:

1) rpa:ka1aHCcKOro BOCHUTAHUS:

c(OPMHPOBAHHOCTh TPAKIAHCKOHN MO3UIMM O0YUaIOIIErocss KaKk akTUBHOI'O M OTBETCTBEHHOI'O 4JIeHA
pPOCCUICKOro O0IIIeCTBa;

NPUHATHE TPATUIIMOHHBIX 00IIEYETIOBEYECKIX TYMAHUCTHUECKUX U IEMOKPATHUECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIESITEIbHOCTh B MHTEPECAX I'Pa)KIaHCKOTO OOIIEeCTBa, y9aCTBOBAThH B
caMOyIIpaBJIeHMH B 00pa30BaTEIbHON OpraHn3aluy;

YMEHHE B3aUMOJICHCTBOBaTh C COLMAIBHBIMA HMHCTUTYTaMH B COOTBETCTBMM C UX (YHKIMSIMU U
Ha3HAuYCHUEM;

TOTOBHOCTH K TYMaHUTapHON M BOJIOHTEPCKOH JIEATEITLHOCTH;

2) IaTPHOTHYECKOT0 BOCITUTAHMS:

c(OPMHPOBAHHOCTb POCCUHCKOM IpaXTaHCKON UAEHTHYHOCTH, MATPUOTU3MA;

[IEHHOCTHOE OTHOIICHNE K TOCYIapCTBEHHBIM CHMBOJIaM, JOCTHKEHHUSM POCCUHCKUX YIEHBIX B 001aCTH
(U3KKY U TEXHUKH;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBEACHNUS;

CIOCOOHOCTh OIIEHUBATH CUTYALIMIO ¥ IPUHUMATh OCO3HAHHBIE PEIICHHsI, ODUEHTUPYSACh HA MOPAJIbHO-
HpPaBCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHCJIE B JCSITEIBHOCTH YUEHOTO;

OCO3HAHHE JIMYHOTO BKJIAJ[a B IOCTPOECHUE YCTOHYNBOTO Oy IyIIero;

4) 3¢TeTHYECKOT0 BOCIIMTAHMS

JCTETUYECKOE OTHOIICHUE K MHUPY, BKIIIOUasl 3CTETUKY HAy4YHOTO TBOPYECTBA, MPUCYIIEro (GU3NIECKOM
HayKe;

5) Tpy10BOr0 BOCIIMTAHUSI:



UHTEpEC K pa3IMuHbIM cepam npodhecCHOHATIBHON 1eATEIbHOCTH, B TOM YKCIIE CBA3aHHBIM C (PU3UKOMN
U TEXHUKOH, YMEHHE COBEpIIaTh OCO3HAHHBIM BbIOOp Oyaymield npodeccuu U peaTu30BBIBATH
COOCTBEHHBIE )KM3HECHHBIC TUIAHBL;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPA30BaHUIO B 00J1aCTH (PM3UKU HA MPOTSKEHUU
BCEH JKU3HHU;

6) IK0JIOrH4eCKOr0 BOCTUTAHUS

c(OPMHPOBAHHOCTh HKOJIOTHYECKONW KYJIbTYphl, OCO3HAHKE TI00AIBHOTO XapakTepa 3KOJIOIMYECKHX
npo0Jem;

IUIAaHUPOBAaHUE M OCYILIECTBICHME [EHCTBUM B OKpPY)KAIOLIEH cpeae Ha OCHOBE 3HAHMS IieJei
YCTOMUMBOTO Pa3BUTHS YEJIOBEUECTBA;

pacupeHue OIbITa AesITeIbHOCTH KOJIOIMYECKON HAIPaBICHHOCTH HA OCHOBE MMEIOIINXCS 3HAHUH 110
busuke;

7) HEHHOCTH HAYYHOT'O TIO3HAHMS:

c(OPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO  pa3BUTHS
(buznyecKoil HayKu;

OCO3HaHME LIEHHOCTHM HAay4YHOH JAeATeNbHOCTH, TOTOBHOCTh B IIpoLlECCe M3yYeHHs] (U3UKU
OCYILECTBIISATh MPOEKTHYIO U UCCIIEA0BATEIbCKYIO NEATEIbHOCTh MHAUBUIYAJIbHO U B IPYIIIE.

METAIIPE/IMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHBbIE YHUBePCcAJIbHbIE YueOHbIE el CTBUS

ba3oBrble Jornyeckne a1elCTBUSA:

CaMOCTOSITENILHO (JOPMYIUPOBATH U aKTyalU3UPOBATH MPOOIIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

OTPENIETIATH eI ACSITEIIbHOCTH, 33/1aBaTh MapaMeTPhl U KPUTEPUU UX JIOCTHUKECHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B PACCMATPUBACMBIX (PU3NICCKUX SBIICHUSX;

pa3pabaTeiBaTh IUIAaH pEHICHHS NPOOJEeMbl C Yy4Y€TOM aHalnu3a HMMEIOIIMXCS MaTepHalbHBIX H
HEMaTepHUalbHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBHI B ICSITEIILHOCTD, OLICHUBATh COOTBETCTBUE PE3YIbTATOB LIEJISIM, OLICHUBATH PUCKHU
MTOCJIEACTBUH JIeATETbHOCTH,

KOOPJMHHUPOBATH M BBIMIOIHATH PaOOTy B YCIOBHSIX PEabHOTO, BUPTYaTbHOTO U KOMOMHHPOBAHHOTO
B3aMMO/ICHCTBUSI,

pa3BUBATh KPEATUBHOE MBIIUICHUE MPU PEIICHUH KU3HEHHBIX MPOOIIEM.

ba3oBble ucciaenoBarelbCKHe AeiCTBHS.

BJIa/IETh HAYYHOU TEPMHHOJIOTHEH, KITFOUEBBIMU MOHATHIMHI U METO/IaMU (PU3NYECKON HAYKU;

BJIQJIETh HaBBIKAMU Y4YEOHO-HCCIEAOBATEIbCKOM M MPOEKTHON JesATeNbHOCTH B 00macTu (U3HKH,
CITOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIBHOMY IOMCKY METOJIOB pelieHus: 3a7ad (HU3U4ecKOro
CoJIepKaHusl, TPUMEHEHUIO PA3IMYHBIX METO/I0B IMO3HAHMUS;

BJIQ/IETh BUJAMH JIEATEIHHOCTH M0 TOTYyUYEHUIO0 HOBOTO 3HAHUS, €T0 HHTEPIIPETALNU, TPEOOPa30BAHUIO
U TMPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX CUTYyalHMsIX, B TOM YHCIE MPU CO3JAaHUHM y4eOHBIX MPOEKTOB B
obnactu pusmku;

BBISIBJIATh TPUYHUHHO-CJIC/ICTBEHHBIC CBSI3M M aKTyaJIM3WPOBAaTh 3aJlady, BBIIBUTATh THUIOTE3y €&
pElIeHUs], HaXOAUTh apTyMEHTHI ISl JI0KAa3aTeIbCTBA CBOMX YTBEP)KIEHUMW, 3aJaBaTh NapameTpbl U
KPUTEPUU PEILICHHUS;

aHAJIM3UPOBATh TOJTYYEHHBIE B XOJI€ PEIICHUS 3aJa4yd pPe3yJbTaTbl, KPUTHYECKU OILICHUBATh HUX
JIOCTOBEPHOCTH, TPOTHO3UPOBATh M3MEHEHHE B HOBBIX YCIIOBUSX;

CTaBUTH U (OPMYIUPOBATH COOCTBEHHBIE 3a/1a4H B 00pPa30BATENBHON IE€ATEIHHOCTH, B TOM YUCIIE TIPU
U3Y4YeHUU (DU3HKHY;

JIaBaTh OIEHKY HOBBIM CHUTYAIIMsIM, OLICHUBATh IPUOOPETEHHBIN OIBIT;



YMETb IEPEHOCUTh 3HAHUSA MO PU3UKE B IPAKTHUECKYIO 00JIaCTh XKU3HEACATEIbHOCTH;

yYMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEJAMETHBIX 001acTeill;

BBIIBUTaTh HOBBIE UJIEU, IPEJIaraTb OPUTMHAIBHBIE MOAXO0/bI U PEIICHHUS;

CTaBUTb IPOOJIEMBI U 33JjauH, JOMyCKAIOIUE aIbTEPHATUBHBIEC PELICHHUS.

Pa6ora ¢ undopmanmeii:

BJIAJICTh HABBIKAMU MOJTY4YEeHUsI UH(OPMAIH (PH3HUECKOTO COACPIKaHUS U3 HCTOYHUKOB PAa3HBIX TUIIOB,
CaMOCTOSITENIFHO OCYIIECTBIIATH IOHMCK, aHAJIN3, CHUCTEMATH3allMI0 M WHTEpIpeTanuio HHGOopMaIuu
pas3INYHbIX BUAOB U (GOPM IPEICTABICHHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCTIOJIB30BaTh CpeICcTBAa HH(GOPMAIMOHHBIX M KOMMYHHUKAI[MOHHBIX TEXHOJOTHH B pELICHUU
KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OPTaHU3AIIMOHHBIX 33]1a4 ¢ COOJII0ICHEM TPEOOBaHHI H)PrOHOMUKH,
TEXHUKH O€30IaCHOCTH, TUTHMEHBl, PECcypcocOepeKeHMs, IPaBOBBIX M ITHUYECKUX HOPM, HOPM
nH(pOpMaIMOHHOM 0€3011aCHOCTH;

CO3/1aBaTh TEKCThl (DM3UYECKOTO COAEPIKaHUS B pa3iuyHbIX (opMatax Cc yd4€TOM Ha3HAYCHUs
UH(POPMALIUH U LIEJIEBOI ayTUTOPHH, BEIOMpasi ONTUMAIBHYIO ()OpMY NIPEICTABICHUS U BU3YyaIH3aIHH.

KoMmyHHKaTHBHBIE YHUBepCAJIbHbIE y4eOHbIe 1eiiCTBHUS:

OCYILECTBIIATH OOIEHHE HA YPOKaX (PU3UKU U BO BHE-YPOUHOMN JEATEIbHOCTH;

pacro3HaBaTh MPEINOCHUTKA KOH(PIUKTHBIX CUTYAIMH U CMATYATh KOH(DIMKTHI;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOK TOUYKY 3PEHHUS C UCIOJIb30BAHUEM SI3BIKOBBIX CPE/ICTB;

IOHUMATh U UCII0JIb30BaTh IPEUMYILECTBA KOMaHIHOW U MHUBHUyaJIbHON paboThl;

BbIOMpPATh TEMATUKY U METOJIbl COBMECTHBIX JAECHCTBHUI ¢ y4€TOM OOIIMX MHTEPECOB U BO3MOXKHOCTEHN
Ka)KJ0Tr0 WIEHA KOJIJIEKTUBA;

IPUHUMATH €U COBMECTHOM JAEATEIbHOCTH, OPraHU30BbIBATh M KOOPJIMHUPOBATH ACUCTBUS IO €€
JOCTH>KEHUIO: COCTABJISATH IJIaH ASUCTBUM, pacpeieNsiTh POy ¢ y4€TOM MHEHUH yYaCTHUKOB, 0OCYX/1aTh
pe3yJbTaThl COBMECTHON pabOThI;

OLICHMBAaTh KAauyeCTBO CBOEr0 BKJIa/Ja M KaXJON0 YYacTHMKAa KOMaHAbl B OOLIMI pe3yibTar Io
pa3paboTaHHBIM KPUTEPUSIM;

IpeJUlaraTb HOBBIE NIPOEKTHI, OLIEHUBATh UJEU C ITO3ULNUN HOBU3HBI, OPUTUHAIBHOCTH, TPAKTUYECKON
3HAYUMOCTH;

OCYHIECTBIISITh IMO3UTUBHOE CTPATETMYECKOE IIOBEJACHHE B Pa3JIMYHBIX CHUTyalUsiX, MPOSIBIATH
TBOPYECTBO U BOOOpaKeHUE, OBITh MHUIIMATUBHBIM.

PeryasiTuBHBIC YHUBEpCaJbHbIC y4eOHbIE 1eiiCTBHA

Camoopranmn3anus:

CaMOCTOSITENIbHO OCYILIECTBIISITh [MO3HABATENbHYIO AESITEIbHOCTh B 00JacTh (PM3MKU U aCTPOHOMHUM,
BBISIBJISITH MPOOJIEMBI, CTABUTh U (HOPMYIMPOBATH COOCTBEHHBIE 33/1a4U;

CaMOCTOSITEJIBHO COCTABJIATH IUIAH PEUICHMs] PACUETHBIX M KAYECTBEHHBIX 3ajay, IUIAH BBIIOJHEHUS
HPaKTUYECKOH paboThI C yUETOM UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U NPEANOYTEHUIH;

JTaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacmupsATh paMKH y4eOHOTO MpeMETa Ha OCHOBE JINYHBIX MPEAIOYTEHHUI;

JienaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATH €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTh 3a pEIlICHHE;

OLIEHUBATh MPHUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (HOPMHUPOBAHUIO U MIPOSBICHHUIO PYIULIMU B 00JaCTH (PU3UKH, TOCTOSHHO MOBBIIIATH
CBOI1 00pazoBaTeNbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEICKT:

J1aBaTh OLIEHKY HOBBIM CHUTYyalUsiIM, BHOCUTb KOPPEKTHUBBI B JI€ATEIBHOCTD, OLICHUBATH COOTBETCTBUE
Pe3ybTATOB LIEJISAM;

BJIa/IeTh HaBBIKAMU I[103HABATEIbHONW peQUIeKCMM KakK OCO3HAHUS COBEpLIAeMbIX JACUCTBUH U
MBICITUTENIbHBIX MTPOLIECCOB, X PE3yJIbTATOB U OCHOBAHMIA;



UCIIOJIb30BaTh MPUEMBI pe(IIEKCUU JUIs OLIEHKH CUTYallH, BBIOOpa BEPHOT'O PEIIECHUS;

YMETb OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PEIICHHUS 110 UX CHUKCHHUIO;

IIPUHUMATh MOTUBBI U apIyMEHTBI APYTUX IIPU aHAJIU3€E PE3yJIbTaTOB ACITEIBHOCTH;

IpUHUMATh ce0sl, TOHMUMAasl CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHBBI U apIYMEHTBI JPYTUX IIPH aHAJIU3€E PE3yJIbTATOB ACATEIbHOCTH;

IIpU3HaBaTh CBOE IIPABO U IIPABO APYTUX HA OIIUOKH.

B mporecce nocTukeHUs TMYHOCTHBIX PE3YJIbTaTOB OCBOCHHS MPOrpamMMbl 10 (pu3mKe Ui ypOBHS
cpeaHero oOmero oOpa3oBaHUs Yy OOY4YarOUIMXCS COBEPIIEHCTBYETCS SMOLMOHAIbHBIM HHTEIUIEKT,
npenonararoIui copMUpOBaHHOCTb!

CaMOCO3HaHUSI, BKJIIOYAIOLIET0 CIIOCOOHOCTh MOHUMATh CBOE SMOLMOHAIBHOE COCTOSIHUE, BHUJETh
HaIpaBJICHUS PA3BUTHUS COOCTBEHHON SMOIMOHATLHON Cephl, ObITh YBEPEHHBIM B cebe;

CaMOpETyJIMPOBaHMs, BKJIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHHE IPUHUMATh OTBETCTBEHHOCTH 3a CBOE
IIOBEJICHHUE, CIIOCOOHOCTh aJalTUPOBATHCS K YMOLMOHAIbHBIM U3MEHEHUSM U MPOSBIATh THOKOCTh, OBITh
OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHUBALIMH, BKJIIOYAIOIIECH CTPEMJICHHE K JOCTHKCHHIO LEIM U yCIeXy, ONTHUMH3M,
VMHUIMAaTUBHOCTb, YMEHUE IEHCTBOBATh UCXOS U3 CBOMX BO3MOXKHOCTE;

SMIATUH, BKJIOYAIOIEH CIIOCOOHOCTh OHUMATh 3MOLMOHAIBHOE COCTOSIHUE JIPYTHX, YUUTHIBATh €r0
IIPU OCYIIECTBIEHUN OOLIEHMSI, CIOCOOHOCTh K COUYBCTBHUIO U COIIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIHOCOOHOCTh BBICTPAUBAaTh OTHOLICHUS C JIPYTUMH JIIOJbMH,
3a00TUTHCS, IPOSBIIATH UHTEPEC U pa3peliaTb KOHQIUKTEI.

INPEAMETHBIE PE3YJIbTATbBI

K xonny obyuenust B 10 kjacce npenMeTHble pe3yJbTaThl Ha 0a30BOM YpOBHE JIOJKHBI OTpa)arb
c(OpMUPOBAHHOCTH Y 00yUaIOLIUXCSl yMEHUI:

JIEMOHCTPUPOBATh HA MpUMeEpax pojib U MecTO (GU3UKU B (HOPMHUPOBAHUU COBPEMEHHON Hay4yHOMH
KapTHHBI MUPA, B Pa3BUTUU COBPEMEHHOMN TEXHUKU U TEXHOJIOTH, B TPAKTUYECKOMN J1eATEIbHOCTH JHO/IEH;

YUUTBHIBaTh TPAHUIBl TPUMEHEHHUS W3YYCHHBIX (PU3MUECKUX MOJeNeil: MaTepualbHas TOYKa,
UHEepLUalbHas CUCTeMa OTCU€Ta, aOCOIIOTHO TBEPAOE TENO, MICAJIBHBIN Ia3, MOAEIN CTPOCHHUS Ta3oB,
AKHUJIKOCTEH U TBEPBIX TeJI, TOUSUHBIN AJIEKTPUUECKUI 3aps] PpH pelieHnH (GU3NIECKUX 3a/1a4;

pacrio3HaBaTh (pU3MYECKUE SBJIEHUS (IIPOIECChl) U OOBACHATh UX HAa OCHOBE 3aKOHOB MEXAaHUKH,
MOJIEKYJISIPHO-KUHETUUECKON TEOpHUH CTPOCHMS BEIIECTBA M JJIEKTPOJMHAMUKU: PAaBHOMEPHOE U
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE IBUKEHHE, CBOOOJHOE MaJieHuE TeJ, JBUKEHHE MO OKPYXKHOCTH,
UHEepIUsl, B3auMoaencTBIe Tel, U dy3usi, OpOyHOBCKOE JBMKEHUE, CTPOCHHE KUAKOCTEH U TBEPIBIX Tell,
U3MeHeHHne 00bEMa Tell IPU HarpeBaHUH (OXJIaKICHUN ), TEIUIOBOE paBHOBECHE, UCIIapeHNe, KOHIeH AL,
IUTaBJIEHUE, KPHUCTAJUIM3allUsl, KUIEHHE, BJIAXXHOCTh BO3/yXa, IOBBIIIEHUWE JaBJIECHUS Tra3a IpU €ro
HarpeBaHUM B 3aKPBITOM COCYJIE, CBSI3b MEXJAy MapaMeTpaMu COCTOSHUSI Ta3a B H30Ipoleccax,
JNEKTpU3aLHNs TEJ, B3aUMOJECHCTBHUE 3aps10B;

OINHUCBHIBATh MEXAHWYECKOE [BM)KEHUE, HCIONb3ys (U3MUECKHUE BEIMYUHBI: KOOpJIUHATA, MYTh,
HepeMelleHe, CKOPOCTb, YCKOPEHHE, Macca Tella, CWIa, HMMIYJbC Tejla, KUHETU4ecKas SHeprus,
NOTEeHLMaNbHAasl PHEPIHs, MexaHndeckas paboTa, MeXxaHW4YecKasi MOIIHOCTh; MPHU ONHUCAHUU MPABUIBHO
TPaKTOBaTh (DU3UYECKUH CMBICI MCIIOJIB3YeMbIX BEIIMYMH, UX OOO03HAUYEHUS M €AWHUIIBI, HAXOAUTh
(GopMyJIbl, CBA3BIBAIOLINE JAaHHYIO (PU3UUYECKYIO BEIUUUHY C IPYTUMH BEJIMUUHAMU;

ONKCHIBaTh HW3YUEHHbIE TEIJIOBbIE CBOICTBA TEN W TEIUIOBBIE SIBICHHUS, HCHOJNB3Ys (u3nueckue
BEJIMUYMHBI: JIaBJIEHUE Ta3a, TEMIepaTypa, CPeIHssl KUHETHUeCKas SHEprus XaoTUYECKOro IBHIKECHUS
MOJIEKYJI, CPEHEKBaIpaTUYHAs CKOPOCTh MOJIEKYJI, KOJTMYECTBO TEIJIOThI, BHYTPEHHS dHEprus, padboTa
ra3a, KOOQQHUIMEHT MOJIE3HOTO JIeHCTBHS TEIUIOBOTO JABHUraTeNsl; MPU OMUCAHUU MPAaBUIBHO TPAKTOBATh



¢buznyecKkuil CMBICI HCHOJB3YEMBbIX BEIUYMH, WX OOO3HAUEHHUS M €IWHHUIIBI, HaXOAUTb (OPMYJIBI,
CBSI3BIBAIOIIME TAHHYIO (PU3HUECKYIO BEIHUMHY C APYTHUMH BETUYUHAM;

OMUCHIBaTh M3YYCHHBIC JIEKTPUUECKHE CBOMCTBA BEIIECTBA U AJIEKTPUUYECKUE SIBJICHUS (TIPOLIECCHI),
UCIONB3YS (PM3MUECKUE BEIMUUHBI: SJEKTPUUECKUN 3apsif, SJICKTPUUECKOE I0JIe, HANPsHKEHHOCTD OIS,
MOTEHLIMAaN, Pa3HOCTh IOTEHLHUAIOB; MPU ONHCAHUMU TPABUIBHO TPAKTOBATh (U3UYECKUH CMBICIT
UCTIONIb3YEMBIX BEIMYWH, MX OOO3HAYCHHS M CIUHUIIBI, YKa3bIBaTh (DOPMYIIBI, CBS3BIBAIOIINE JTaHHYIO
(u3nYecKyIo BeIUYUHY C IpyTUMU BEIUYUHAMY;

aHAIM3UPOBATH (PU3HUECKUE MTPOLIECCHI U SBIICHUS, UCIIOIb3YS (PU3NYECKUE 3aKOHBI ¥ TPUHIIMIIBL: 3aKOH
BcemupHoro tarorenus, I, I u Il 3akonsl HeroTOHA, 3aKOH COXpaHEHUs] MEXaHUYECKOW PHEPTrUM, 3aKOH
COXpaHEHHUs MMITYJIbCA, MPUHLUI CYNEPIO3ULUUA CHJI, PUHIUII PABHOIPABUS HHEPIHAIBHBIX CHUCTEM
0TCuéTa, MOJEKYJSIPHO-KMHETHUYECKYI0 TEOPUIO CTPOCHMS BEIIECTBA, Ta30BbIE 3aKOHBI, CBS3b CpeaHEH
KMHETUYECKOW SHEPruu TEIIOBOTO JIBMKEHHUS MOJEKYJ ¢ abCONIOTHON TemrepaTypoil, MepBbId 3aKOH
TEPMOJIMHAMHUKH, 3aKOH COXPaHEHUs 3JIEKTPUYECKOIro 3apsna, 3akoH KylloHa, mpu 3ToM pas3inyath
CJIOBECHYIO (pOPMYJIMPOBKY 3aKOHA, €r0 MAaTeMaTUYECKOE BBIPAXKEHUE M YCIIOBUS (TPAHMIIBI, OOJIACTH)
MIPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC MPUHIUIIBI ICHCTBUS MAIlIMH, IPUOOPOB U TEXHUUYECKUX YCTPOICTB; pa3inyarh
yCIIOBUS UX 0€30MacHOr0 UCTOIb30BAaHUS B TIOBCETHEBHOM KU3HU;

BBITIOJTHATH SKCIIEPUMEHTHI 110 UCCIICIOBAaHUIO (PU3NICCKUX SBICHHUIA M MPOIECCOB C UCIOJIb30BAHUEM
IPSIMBIX M KOCBEHHBIX U3MEPCHHM, NMPU 3TOM (hopMyupoBaTh poodiieMy/3a1ady U THIIOTE3y y4eOHOTO
SKCIIEPUMEHTa, COOMpaTh YCTAHOBKY W3 MPEIJIOKEHHOTO O0OpYyIOBaHUS, MPOBOAUTH OIBIT H
(dbopMyIHpOBaTh BHIBOJIBI;

OCYHICCTBIISATh TPSIMBIE M KOCBCHHBIE W3MEPCHHS (DU3MUECKHX BEJIMYUH, MPH 3TOM BBIOMPATH
ONTUMAIBHBIM CMOCOO0 U3MEPEHMs] M UCIOJIb30BAaTh W3BECTHBIE METOJBl OIEHKH TMOTPEIIHOCTEN
U3MEPEHUM;

UCCJIEIOBATh 3aBUCUMOCTH MEX 1y (PU3MUECKUMHU BEIMYMHAMH C UCIIOJIb30BAHUEM MPSMBIX U3MEPEHHI,
[P TOM KOHCTPYHPOBATh YCTAaHOBKY, (PMKCHPOBATH PE3YJIHTATHI MTOJTyICHHON 3aBUCIMOCTH (PU3NICCKUX
BEJIMYMH B BUJIE TaOHII U TpaUKOB, ACTIaTh BBIBOJBI IO PE3yJIbTaTaM MCCIICIOBAHNS,

coOnrofaTh TpaBuia 0€30MacHOrO TpyJa MpH TPOBEICHUHM HCCIEJOBAaHMM B paMKax ydeOHOTro
JKCIIEPUMEHTa, y4eOHO-UCCIIEIOBATEIbCKOM ¥ MPOEKTHOW AESITENbHOCTH C  HCIOJIb30BAaHHEM
W3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI0BaHMS;

pemaTh pacu€THBIE 3aJ]a4H C SIBHO 33JJaHHON (PU3HUYECKOM MOJIENBIO, UCTIONIB3YS (PU3UUYECKUE 3aKOHBI U
MIPUHIIMIIBI, HA OCHOBE aHaJM3a YCJIOBUA 3a7aud BBIOMPATh PU3NYECKYIO MOJIENb, BBIIEIATH (hU3HUECKUe
BEJIMYMHBI U (OPMYIIbI, HEOOXOAUMBIE AJsl €€ pelleHus, MPOBOAUTh PAcuéThl U OIEHUBATh PEATbHOCTH
MOJIYYEHHOTO 3HAaYeHUs (PU3UIECKOM BEITMUUHBL;

pemiaTh KaueCTBEHHBIE 33/1a4H: BEICTPAUBATh JIOTHYECKH HEITPOTUBOPEUUBYIO LIETIOUKY PACCYKACHUH C
OTOPOY HA U3yUEHHBIEC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKHE SIBICHUS;

UCIIONB30BAaTh TPU DPEIICHUH Y4YeOHBIX 3a7ad COBpEeMEHHbIe WH(OPMAlMOHHBIE TEXHOJIOTHUU s
MOMCKA, CTPYKTYpUPOBAHUS, HWHTEPHPETAlMM ¥ TPEICTABICHUS Y4YeOHOW U HAYYHO-TIOMYJISIPHOU
uH(OpMaIMK, TMOJYYeHHONW W3 Pa3IMYHBIX HCTOYHHMKOB, KPUTHUYECKH aHAJIU3HPOBATH IMOIYYaeMYIO
UH(OPMALIUIO;

MPUBOJIUTH TPUMEPHI BKIAJa POCCHUCKUX M 3apyOEKHBIX YUYEHBIX-(QU3UKOB B pa3BUTHE HAYKH,
00BSICHEHHE TIPOIIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTHUI;

WCIIOJIH30BaTh TEOPETUUYECKHWE 3HAHWA TO (U3MKE B TIOBCETHEBHOW JKM3HU [JIT OOCCIICUCHHS
0€30MacHOCTH P OOpaIlleHHH ¢ TPUOOpaMU U TEXHHUECKUMHU yCTPOMCTBAMU, AJIsSi COXPAHEHUS 3I0POBBS
U COOJTIOICHUS HOPM DKOJIOTUYECKOTO MMOBEJICHUS B OKPY KAIOIIEH Cpee;

paboTath B TpyNIe ¢ BBIMOJHEHWEM PA3IMYHBIX COIHAIBHBIX POJICH, INIAHUPOBATh PabdOTy TPYIIIHI,
palMoHATIBHO PACTIPENEIATh 00S3aHHOCTH U TUIAHUPOBATH JIEATEIHHOCTh B HECTAHIAPTHBIX CHUTYAIHUsX,
aJICKBaTHO OIIEHWBATH BKJIAJ KAXJIOTO U3 YYACTHUKOB IPYIIHI B PEIICHUE paCCMAaTPUBAEMON MTPOOIEMBI.



K xonmy oOyuenuss B 11 kJiacce mpeIMeTHBIC pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJKHBI OTpPakaTh
c(OpPMHPOBAHHOCTh Y 00yYAIOIINUXCS YMEHUH:

JICMOHCTPUPOBATh Ha TPUMEPax POJib U MeCTO (HU3MKK B ()OPMHPOBAHMU COBPEMEHHOH HaydHOH
KapTUHBI MUPA, B Pa3BUTUU COBPEMEHHOHN TEXHUKU M TEXHOJIOTHH, B IPAKTHYECKON JIEATEIILHOCTH JIFO/ICH,
IIEJIOCTHOCTh ¥ €JMHCTBO (DU3MYECKON KapTUHBI MHPA;

YUYUTBHIBATh TPAHUIIBI TPUMECHEHHS H3Y4YCHHBIX (PU3NUYECKUX MOJICIICH: TOUCUHBIN IICKTPUUCCKHI 3apsi],
Jy4 CBETa, TOUCYHBIH UCTOYHUK CBETA, sIEpHAsi MOJEIb aTOMa, HYKJIOHHAsE MOJIE]Ib aTOMHOTO sijipa TpU
pemeHnH HU3NICCKHX 3a/1a4;

pacrio3HaBath GU3MUECKUE SIBICHUS (TIPOIIECCHI) U OOBSCHITH UX HA OCHOBE 3aKOHOB AJICKTPOAHMHAMUKHI
Y KBAaHTOBOW (PU3MKHU: AJIEKTpUYECKas MPOBOAMMOCTH, TEILUIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE
JICUCTBHS TOKA, B3aUMOJICUCTBHE MArHUTOB, 3JCKTPOMAarHUTHAsI WHIYKIIUs, TCHCTBIHE MarHUTHOTO IOJIS
Ha MPOBOJHUK C TOKOM U JIBHXKYIIHICS 3apsil, JJICKTPOMAarHUTHBIC KOJICOAHHsI X BOJIHBI, IPSIMOJIMHEHHOE
pacIpocTpaHeHHEe CBETa, OTPaXXKCHUE, IpeioMIIeHUe, HHTepdepeHnns, udpaKIus 1 TOIspU3aIis CBeTa,
mucnepcust cBera, (otodnekTpudeckuii dpdekr (horodrddexT), cBeToBOoE NaBlIeHUE, BOSHUKHOBCHHE
JIMHEHYATOro CIEeKTpa aToMa BOJIOPO/Ia, €CTECTBCHHAS M UCKYCCTBEHHASI PaIMOAKTUBHOCTb;

OIKCHIBATH N3YYCHHBIC CBOMCTBA BEIIECTBA (IJCKTPUUCCKHIE, MATHUTHBIE, ONITHICCKUE, HIICKTPUICCKYIO
MPOBOJUMOCTh Pa3IMYHBIX CPEI) U DJICKTPOMATHUTHBIC SBICHHS (IPOIIECCHI), UCHONB3Ys (PU3HUECKHE
BCJIMYMHBI: JJIEKTPUYCCKUI  3apsij, CHJIa TOKa, OJIICKTPUYECKOE HANPSHKEHHE, dSJICKTPUICCKOEe
CONPOTHUBJICHHUE, PA3HOCTh MOTCHIIMAJIOB, AIEKTPOIBIKYIIAs CHiIa, pad0oTa TOKa, MHIYKIUS MarHUTHOTO
noJsi, cwiia Amriepa, cuia JIopeHia, MHAYKTUBHOCTh KaTYIIKH, SHEPTUs JICKTPUUYECKOTO U MarHUTHOTO
HOJICH, TIEPUOJl M YacToTa KojeOaHWi B KojeOaTeIbHOM KOHTYpE, 3aps] M CHjla TOKa B IPOLECCEe
rapMOHHYECKUX 3JICKTPOMArHUTHBIX KoJieOaHHH, (POKYCHOE PAaCCTOSHUE M ONTHYESCKAs CHJIa JIUH3bI, TIPU
OIMCAHUM MPAaBWILHO TPAKTOBATh (PM3MUYCCKUU CMBICI HCIIOJIb3YEMbIX BEIMYHMH, UX O0O3HAYCHUS U
€/IMHUIIBI, YKa3bIBaTh ()OPMYJIbI, CBS3BIBAIOIINE IAHHYIO (DU3NYECKYIO BEIMYUHY C IPYTHMHU BEIIMYMHAMMY;

OIKCHIBATH U3YYCHHBIC KBAHTOBBIC SIBJICHUS U MPOLIECCHI, UCTIONB3Ys (PU3NIECKHUE BETUYNHBI: CKOPOCTh
JJICKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI M YacTOTa CBETA, DHEPrHsi M HUMITYJILC (POTOHA, TEPHOJ
HOJTypaciaja, YHePTHsl CBSI3M aTOMHBIX sIJIEp, IIPU OMUCAHUM MPABUIBHO TPAKTOBATH (DU3UUECKUI CMBICIT
UCTIOJIB3YEMBIX BEIUYMH, UX O0O3HAYCHHS W E€IUHUIIBI, YKa3bIBaTh ()OPMYIIbI, CBS3BIBAIOIINE JTAHHYIO
(U3UUECKYIO BETUYHUHY C IPYTHMHU BEIMYMHAMU, BBIYUCIIATh 3HAYCHUE (PU3HUUECKON BEIIMYHMHBI;

aHAJIM3UPOBATh PU3MIECKHUE TPOLIECCHI U SIBJICHUS, HCIIOB3Ys (PU3NYECKUE 3aKOHBI U TPUHIIUIIBL: 3aKOH
Owma, 3aKOHBI MOCIIEIOBATEILHOTO U MapaJUIeIbHOIO COCMHEHHs IPOBOJAHUKOB, 3akoH J[koymns—JIeHiia,
3aKOH OJJIEKTPOMAarHUTHOW WHIYKIUH, 3aKOH TPSIMOJMHEHHOTO paclpoCTpaHEHHs CBETa, 3aKOHBI
OTpaXEHUsSI CBETa, 3aKOHBI NPEJIOMJICHUS CBETa, ypaBHEHWEe OHHIITEHHAa s (OoTodPdeKTa, 3aKOH
COXpaHEHHsI SHEPTUH, 3aKOH COXPAHCHUS UMITYJIbCa, 3aKOH COXPaHECHHUS JCKTPHUYECKOTO 3apsijia, 3aKOH
COXpaHEHHsI MacCOBOTO YHCIIA, MOCTYJIAaThl bopa, 3aKOH paJlMOaKTHBHOTO pacraja, MpH 3TOM Pa3inyarh
CIIOBECHYIO (pOPMYJIMPOBKY 3aKOHA, €r0 MAaTEeMaTHYECKOE BBIPAKEHHE M YCIOBHS (TpaHUIbI, 00JIacTH)
PUMEHUMOCTH;

OIIPEICTISITh HAITPABJICHUE BEKTOPA MHAYKIIMA MArHUTHOTO TOJISI IIPOBOIHUKA C TOKOM, CHJIBI AMIiepa 1
cuibl JIopeHiia;

CTPOUTPH U OIHCHIBATh H300paKEHUE, CO3]aBaEMOE IJIOCKUM 3€PKaJIOM, TOHKOH JIMH301;

BBITIOJHATH SKCIIEPUMEHTHI 110 UCCIICIOBAaHHIO (PM3MUESCKHUX SBICHHI U MPOIECCOB C MCIOIb30BaHHEM
NPSAMBIX U KOCBEHHBIX U3MEPEHUI: MPH 3TOM (POPMYIHPOBATh MPOOIeMy/3a/1auy U THIIOTE3y Y4eOHOTO
IKCTIIEPUMEHTa, COOMpaTh YCTAHOBKY W3 MPEJIOKESHHOTO OOOPYJOBaHUS, MPOBOJUTH OIBIT |
(GOpMyIIHPOBATH BHIBOJIBI;

OCYLIECTBIISATH TpPSIMbIE M KOCBEHHbIE H3MEPEHUs (DU3NYECKUX BEIMYHMH, TPH AITOM BBIOMPATH
ONTHUMAJIBHBIA CIIOCO0 HM3MEPEHHUs] W HCIOJb30BaTh HM3BECTHBIE METOMABI OIEHKH IOTPEIIHOCTEH
WU3MEPEHHNI;



HCCJIEIOBATh 3aBUCUMOCTU (DU3MUECKUX BEIMYUH C MCIOIb30BAaHUEM MPSAMBIX U3MEPEHHI: MpU 3TOM
KOHCTPYUPOBATh YCTAHOBKY, (PUKCHPOBATH PE3YJbTATHI MOJYUYECHHON 3aBUCUMOCTH (PU3UYECKUX BETUUYNH
B BUIe Ta0IMIl ¥ TpaUKOB, 1e1aTh BBIBOJBI 110 PE3yIbTaTaM HCCIIeIOBAHMUS;

coOnrofaTh mpaBuia O€30MacHOr0 TpyJa IPH MPOBEACHUH HCCIEJOBAaHMM B paMKax ydeOHOro
JKCIIEPUMEHTa, y4eOHO-UCCIIEIOBATEILCKON UM  TMPOEKTHOW JAESITEIbHOCTH C  HCIOJIb30BaHUEM
U3MEPUTENBHBIX YCTPOMCTB U TaOOPaTOPHOTO 00OPYIOBaHUS;

pemrath pacuéTHbIC 33]a4H C SBHO 33JaHHON (PU3MUYECKON MOJEIBIO, UCTIONB3Ys (PU3MUECKHUE 3aKOHBI U
MIPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBHUSA 337a4u BHIOMPATh (PU3NUYECKYIO MOJIENb, BBIICIITh (PU3HMUECKUE
BEJIMYMHBI U (HOPMYJIIbI, HEOOXOAUMBIE IJIsl €€ pelleHUs, MPOBOAUTH PAcuéThl U OLEHUBATh PEAIbHOCTD
MOJYYSHHOTO 3HaYeHUS (PU3NIECKOI BETMUNHBL;

pelaTh KaueCTBEHHBIE 334l BHICTPAUBATh JJOTMUYECKH HETPOTHBOPEUMBYIO LIEMOYKY PACCYKACHUH C
OMOPOM Ha U3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NUECKUE SIBIICHUS;

UCIIONIb30BaTh MPU pPEIICHUH Y4YeOHBIX 3a7ad COBpEMEHHbIE WH(OPMALMOHHBIE TEXHOJOTUU IS
NIOWCKA, CTPYKTYpUPOBAHMSA, HHTEPIPETALMU W TNPEACTABICHUS Y4eOHOW M HAyYHO-IOIYJISIPHON
UHPOpPMALIMK, TOJIYYCHHOW W3 PA3IUYHBIX HCTOYHHUKOB, KPUTHYECKH AaHAIU3UPOBATH MOIYYaeMYIO
uHpopmaruio;

OOBSACHATH MPUHIUIIBI IEHCTBUS MAIllMH, MPUOOPOB U TEXHUYECKUX YCTPOICTB, pa3inydaTh YCIOBHS HX
0€30I1aCHOT0 MCIIOJIb30BaHMS B TOBCEHEBHOM KU3HHU;

NPUBOJIUTH MPHMEPHI BKJIAJa POCCHUCKHUX U 3apyOeKHBIX YYEHBIX-(PU3UKOB B Pa3BUTHE HAYKH, B
00BSICHEHHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIONIb30BAaTh TEOPETHUYECKHe 3HaHUS MO (U3MKE B MOBCEAHEBHOM KHU3HU [UIsl OOecredeHus
0€30MacCHOCTH IIPpU OOPAIICHNH C TPUOOPAMH U TEXHUYECKHMHU YCTPONCTBAMHU, [T COXPAaHEHHSI 3I0POBbS
U COOJIOZICHUST HOPM 9KOJIOTHYECKOTO MTOBEICHUS B OKPYXKAIOIIEH cpere;

paboTaTh B IpyIIe C BBHITOJHEHUEM Pa3IMYHbIX COIHMABHBIX pOJIeH, IIAaHUPOBATh PabOTy TPYIIIBL,
palroHaIbHO pacHpeeNiaTh 00S3aHHOCTU U MJIAHUPOBAThH JEATEILHOCTh B HECTAHAAPTHBIX CUTYaIUsX,
aJICKBaTHO OIICHMBATH BKJIA]] KQKOTO U3 YYACTHUKOB IPYIIIBI B PEIICHUE pacCMaTpUBAaeMON TPOOIEMEI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosun4vecTBo 4acoB JJIeKTPOHHbIE
o
Ne HaumenoBaHue pa3jiesioB u Komrpo  Mpasrn OCHOBHBIC BILIBL (uu¢posbIe)
n/m  TeM NPOrpamMmabl Beero ILHBIE ecKHe OcHOBHOE coJIepKaHNe T —— o0pa3oBaTe/ibHbIE
padoTsl padoThI pecypcbl

Paznen 1. DUBUKA U METOAbI HAYYHOI'O IIO3HAHUA
®dusuka — Hayka o mpupone. M3yuenue HAaYYHBIX
Hayunble mMeTonp! mo3HaHus = (3MIMPUYECKUX UTEOPETHUECKHUX)
OKpY>KaroIllero Mupa. METO/IOB O3HAHUS OKPY>KaIOILIETO
Ponb skcniepuMenTa u Teopur | MUpa.
B mpoiecce no3Hanust = ObcyxaeHue I'paHMLL
OpUPOABI. OKCHEPUMEHT B | MPUMEHUMOCTH ¢uznueckux
¢dusnke. 3aKOHOB U TEOpHHL.
MognenupoBanue PaboTa B rpymnmne no noAroToBKe
¢duznueckux KOPOTKHX COOOIIEHHI O posin |
ABJIEHWH M TPOLECCOB. MeCTe (DU3MKM B HayKe M B BuOIMoTeKa [IOK

11 ®dusukKa 1 METOAbl HAYYHOI'O 2 Hayunsle THIOTE3BI.  MPAKTHIECKOM ACATENBHOCTH | b e i ods00.ru/7f41
MO3HaHUSA duznyeckre  3aKOHBl WM | JIOJEH.

TEOPUHU. I'pannnsr | JleMOHCTpalusi  aHaJIOrOBBIX U bfr2
MPUMEHAMOCTH (PU3HYECKHX —LUPPOBBIX HU3MEPUTEIHHBIX
3aKOHOB. [Tpunmun = npubopos, KOMITBIOTEPHBIX
COOTBETCTBHH. JaTYUKOB.
Ponp n mecto pusnku OcBoeHHE OCHOBHBIX HPHUEMOB
B (hopmupoBaHun = pabOTHI c UQpoBoit
COBpEMEHHOMN Hay4HOW  JabopaTopuel mo pusuKe
KapTHUHBI MUpAa, B
MPAKTUYECKOW  JIESTENbHOCTH
JTFOAEH

Hroro no pazneny 2

Pa3zgen 2. MEXAHUKA
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2.1

Kunemartuka

MexaHnu4deckoe JABHXCHHUC.

OTHOCUTENBHOCTD
MEXaHWYECKOTO  JIBIKCHHS.
Cucrema oTcuéTa.
Tpaexropusi.

ITepemenienue, CKOpPOCTh
(cpennss CKOPOCTb,

MTHOBEHHAasT CKOpPOCTBb) |
YCKOPEHHE  MaTepHalbHON
TOYKH, UX INPOCKIHUU Ha OCHU

CHUCTEMBI KOoOpAauHarT.
CrnoxeHue NEpeMELICHUN U
CJI0’KEHUECKOPOCTEN.
PaBHOMEpHOE 51
PaBHOYCKOPEHHOE
NPSAMOJIMHEWHOE IBUJKECHHUE.
I'padukn 3aBHCHMOCTH
KOOpJIMHAT, CKOpPOCTH,
YCKOpEHHS, IIyTH 5

NepeMCUICHUA MaTepHaﬂBHOﬁ
TOYKHUOT BPCMCHU.

CBoboiHOE naJicHue.
Yckopenue CBOOOIHOTO
MaJICHHUSL.

KpuBonuneitHoe IBWKEHUE.
JBmwxeHnue  marepuaibHOMU
TOYKM TI0 OKpPYXHOCTH C
MOCTOSIHHOW 1O  MOAYJIIO
CKOpPOCTBIO. YTIIOBast

CKOPOCTB, JIMHEeWHas
ckopocts. Ileproa u yactora
oOparneHusl.
LenTpocTpemurensHoe
YCKOPEHHE. TexHuueckue
YCTPOMCTBAa U MPaKTHYECKOE
MNpUMEHEHUE:  CHHIOMETP,

JIBIDKCHUE CHAPSIOB, ICTTHBIC

[IpoBenenue 9KCIIEPUMEHTA:
M3y4YeHUE HEPaBHOMEPHOTO
JIBIKEHHSI C METBI0 OTpeeNIeHuUs
MTHOBEHHOM CKOpOCTH;
HCCIIEIOBaHNE COOTHOIIICHUS

MEXIY IyTSIMH, TNPONHAECHHBIMH
TEJIOM 32  IOCJIENOBaTEIIbHbIC
PaBHBICTIPOMEKYTKH BPEMEHH MIPH
PaBHOYCKOPEHHOM ABHXCHUHU

C HAYaJbHOM CKOPOCTBIO, PaBHOM
HYJII0;  W3yYCHHE  JIBHIKEHHUS
mapuka B BSI3KOM KUIKOCTH;
U3y4YeHHE IOBIDKGHUST  Tea,
OpOIIEHHOTO TOPH30HTANBHO.
OO0BbsicHeHNE OCHOBHBIX
MPUHIMIIOB JNeHCTBUS
TEXHUYECKUX YCTPOWCTB, TaKHUX
KaK: CIOUAOMETp, MeMHble |
peMEHHBIE Tepeaun ABKEHHUS; 1
yCIIOBHH ux 6e3onacHoro
WCIIOJIb30BaHMs B IOBCETHEBHON
KU3HU.  PemieHne  pacy€THBIX
3a1a4 c SIBHO  3a/JlaHHOM
(bu3nUeCcKol MOAENBIO

C HCHOJB30BAaHMEM OCHOBHBIX
(hOpMyIIKHHEMATHKH.
IToctpoenne u aHanu3 rpauKoB
3aBUCHUMOCTEH KHHEMAaTH4ECKUX
BEJIMYMH OT  BPEMEHU  JUIA

paBHOMEPHOTO u
PaBHOYCKOPEHHOT'O
HpﬂMOJ’[HHeﬁHOFOHBH)KeHH;I.
Pacno3naBanme (buzngecknx
ABJICHUH B Y4YEOHBIX ONBITAX H
OKpYy>KatoIei KU3HH:
PaBHOMEPHOE U PAaBHOYCKOPEHHOE
HpSIMOJIMHEHHOE JBIKEHHE,

bu6mmoreka [JOK
https://m.edsoo.ru/7f41
bf72
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n peMéHHLIe nepeaayun

CB06OILHOC maacHue TCII,
JABWIKCHUC IO OKPYKHOCTH.

Omncanue MEXaHUYIECKOTO
IBWKEHUA C UCIIOJIB30BAaHUEM
(usznyecKux BEJINYUH:

KOOpJMHATA, ITyTh, IEpEMEICHHE,
CKOpOCTh, ycKopeHue. PabGora B
rpynnax mnpu  IUIaHUPOBAHUH,
NPOBENEHNH W HWHTEPIpETAUH
PE3yJIbTaTOB ONBITOB M aHAIN3E
JIOTIOJTHUTENBHBIX HCTOYHUKOB
WHPOPMALIUH IO TEME

2.2

Jnnamuka

IIpuHIMIT OTHOCUTENBHOCTH
lanunes. IlepBbiii 3akoH
Hetorona.  MHepuuanbHble
cucrteMbl orcuéra. Macca

Tena. Cuna. [punnun
cyneprno3uuuu cui. Bropoil
3aKOH HeroToHa UIst

MaTepUaibHON TOYKH.
Tperuii 3akoH HproToHa 11st
MaTepHUalIbHBIX TOUEK.

3aKkoH BCEMHUPHOTO
TaroreHus. Cuiia TSOKECTH.
[lepBas KOCMHYECKas

ckopocthb. Cuiia ympyrocTy.
3akon 'yka.Bec tena.

Tpenne.  Bugsl  TpeHus
(moxos, CKOJIBXKECHHS,
KQ4CHHUS).

Cuna tpenus. Cyxoe TpeHue.
Cuna TpeHUs CKOJBXEHUS U

cuia TPEHHUS TOKOS.
Koaddumument tpenns. Cuna
COIPOTHBIICHUS npu

JBMXXCHUHU TCJIa B JKHJIKOCTH
WK rase.

CpaBHeHue macc
B3aUMOICHCTBYOLIUXTEIL.
W3yueHne 3aBUCUMOCTH  CHIIBI
YOpYrocTH  OT  jAedopmaium,
CpaBHEHHME CHJI TPEHHSA TIOKOS,
KaYeHHUS U CKOJIBKCHHUSL.
OO0bsicHEeHUE HEBECOMOCTH.
IMpoBeneHue IKCTIEPUMEHTA:
HCCIICIOBAHNE 3aBUCUMOCTH CHII
YIPYIOCTH, BO3HHMKAIOUIUX B
MIpYXUHE U PE3UHOBOM 0Opa3slle,
or ux jaehopMmaiuu; H3yYCHHUE
JIBIDKCHHSI OpyCKa MO HAKJIOHHOM
TIOCKOCTH; HCCITEIOBAHNE
YCIIOBHH  PaBHOBECHS TBEPAOTO
TeJa, UMEIOIIEro OCh BpalleHHS.
OO0bsicHEeHHE 0COOCHHOCTEH
PaBHOMEPHOTO n
PaBHOYCKOPEHHOT'O
HpﬂMOJ’[HHeﬁHOFO JBHXCHHU,
CcBOOOHOTO MTaICHNS TEII,
JIBIDKCHHUSI TI0 OKPY)XHOCTH Ha
OCHOBe 3akOHOB HbI0TOHA, 3aKOHA
BCEMHUPHOTO TATOTCHHSI.
OO0BsicHEeHNE OCHOBHBIX

bu6mmoreka [JOK
https://m.edsoo.ru/7f41
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2.3

3aKOHEBI COXpaHCHUA B
MCXAaHUKE

IToctynarensHoe u
BpalaTeabHOe JIBIKECHUE
a0COJTIOTHO TBEPIIOTO Tea.
MOMEHT CHJIBI OTHOCUTEIBHO
ocuBpaienus. I[lnedo cuel.
YcnoBus paBHOBECHS
TBEPAOTO TEINA.

TexHuueckue ycTpoHCTBa U
MPaKTUYECKOE MPUMEHEHHE:
MOAIINUITHUKH, JBUKECHUE
HUCKYCCTBCHHBIX CITyTHUKOB

Nmnynsc MaTepUaIbHON
TOYKH  (Tena), CHCTEMBI
MaTepHaJIbHBIX TOYEK.

NmMmynbc cuitbl 1 M3MEHEHHE
WMITyJbCa  Tena.  3aKoH
COXpaHEHUS UMITyJIbCa.
PeaktuBHOE JIBIKEHUE.
Pabora cummel. MormHOCTE
CHJTBL.

Kunernueckas SHEPTHUsL
MaTepuaibHOU TOYKH.
Teopema 00  wW3MEHEHUH
KUHETHUYECKOU SHEPTUU.
[loreHnmanpHass  SHEPrUsL.
ITorennuanpHas SHEprus

MPUHIIUTIOB IEeNCTBUSA
MOAIINITHUKOB u 1504
MIPAKTHYECKOTO IPUMEHCHHS.

OO0BbsicHeHHUE JIBIDKECHUS

WCKYCCTBEHHBIXCITY THUKOB.
Pemenwne pac4€THBIX 32124 C SIBHO
3aIaHHOHN (PU3HIECKON MOJIETHIO

C MHCIIOJIb30BAaHHEM OCHOBHBIX
3aKOHOBU (POPMYII IWHAMHUKH.
Pacnio3naBanue (hm3myeckux
SABJICHUH B Y4YEOHBIX ONBITAX U
OKpYXKAaIolIeW KU3HU: HHEPLUS,
B3aUMOJICHCTBUE TEN.

AHanu3 pu3nUecKux MpoIeccoB U
ABNEHUA C  UCMONb30BaHUEM
3aKOHOB W MPUHUMMOB: 3aKOH
scemupHoro Tsarotenwus, I, IT u III
3akoHbl  HprOTOHa, npHHIMI
CYNEpHO3UINA  CUJ, TPUHIHI
PaBHOIIPAaBHOCTH HHEPIHATBHBIX
cMCcTem OTCHéTa

IIpoBenenue JKCIIEPUMEHTA:
U3y4eHNeaOCOII0THO HEYIPYroro
yAapa ¢  TIOMOLIBIO  JBYX
OJIMHAKOBBIX HUTSIHBIX
MasTHUKOB; HCCJIEOBAHUE CBS3U
paboThl CHIIBI C HM3MEHEHHEM
MEXaHWYECKOW SHEPTUH Tella

Ha puMmepe pacTsHKeHUs
PE3UHOBOTOXKIYTa.
Onenka a0COJIFOTHBIX u

OTHOCHUTETFHBIX  IOTPEITHOCTEH
HU3MepeHHI (PU3MUCCKUXBETHYUNH.
Petrenue pacu€THbIX 337a4 C SIBHO
3aJJaHHON (PU3UYECKON MOJEIBHIO
C HCIIOJB30BAaHHEM OCHOBHBIX

bu6mmorexa [IOK
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ynpyro aeopMupoBaHHOM
MIPYKUHBL.

ITorennuanpHas SHEprus
Tela BOJM3M TIOBEPXHOCTH
3emun. [loTeHnmanbHBIE |

HETOTCHIIUANTLHBIC CHITBL.
CBs13b paboThI
HEMOTCHIIUAIBHBIX ~ CHJI  C

H3MEHEHHEM MEXaHWYEeCKOMn
SHEPIHU CUCTEMBI TeJl. 3aKOH
COXpAaHEHUs MEXaHMYECKOUN

SHEPTUH.
Yopyrue u  Heynpyrue
CTOJIKHOBCHHSI.

TexHuuecKkue yCcTpoOHCTBAa U
MIPAKTUYECKOE MPHUMEHEHHE:
BOJIOMET, KOINED,
MPYXUHHbBIN IIACTOJIET,
JIBUKEHHE PaKeT

3aKOHOBHU (OpPMYJ AMHAMHUKH U
3aKOHOB COXpaHEHHUS.

Pemenne xkauecTBEHHBIX 331249

C OTIOpOIi Ha U3YYEHHBIE B pa3jielie
«Mexanuka 3aKOHBI,
3aKOHOMEPHOCTH M (DH3UIECKHUE
SBJICHUSI.

Ornucanme MEXaHHYECKOTO
JIBIDKEHUSI C  HCIOJNBb30BaHHEM
(hM3UYECKUX BETNIHH:

UMIyJIBC ~ TeNla, KUHEeTHYecKas
SHEPTrH-, IHOTCHIMAJIbHas
DHEpPrHs, MeXaHWdJeckas padora,
MeXaHW4IeCcKas MOIIHOCTb.
AnHanu3 pu3nYecKuX MpoIecCcoB U

SIBIICHUH ¢  HCIIOJIb30BaHUEM
3aKOHa COXpaHEeHUs
MEXaHUYECKON SHEpruu, 3aKoHa
COXpaHEHUs HUMIYJIbCA.
OOBbsIcHEHUE OCHOBHBIX
MPUHIUIIOB JIEUCTBUS u
MPaKTUYECKOTO MPUMEHEHUS
TEeXHUUYECKUX YCTPOMNCTB, TaKHX
KaK: BOJIOMET, KOIED,
NPy KUHHBIA MIHACTOJIET.
OOBbsICHEHHE JIBIKEHHUS PAKeT C
onopoit Ha HW3y4YCHHbIE

(u3UYeCKue BEITUYMHBI HM3aKOHBI
MexaHuku. lcrnonbs3oBaHue mnpu
MOJITOTOBKE cooO0meHuit 0
NPUMEHEHUN 3aKOHOB MEXaHHMKHU
COBPEMEHHBIX HH(POPMAITHOHHBIX
TEXHOJIOTHI JIS TIOMCKa,
CTPYKTYPUPOBAHU,

HWHTEPIIPETALNH U NPEICTABICHUS
nH(popmaIumy, KPUTHYECKUI
aHaJINu3 MoJIy4aeMou




nHpOpMaIuu [IpoBenenue
KOCBEHHBIX WU3MEpPEHUN,
HCCIEIOBaHUHI 3aBUCUMOCTEN

(M3MYECKNX BENMYHH, POBEpKa
MPEI0KEHHBIX TUTIOTE3

Hroro no pazgeny

Paznea 3. MOJIEKVYJISAPHASA ®U3NKA U

31 OCHOBBI MOJIEKYJISIPHO-

KMHETUYECKOU TEOPUH

18

TEPMOAUHAMMUKA

OCHOBHBIE MIOJIOKEHHUS
MOJIEKYJISIPHO-
KMHETHYECKOM TEOpUH M HX
OTIBITHOE 000CHOBaHHE.
bpoyHoBCKOE IBHKEHUE.
Huddysus. XapakTep
JBUKECHHUS u
B3aUMO/IEHCTBUA YaCTHIL
BelecTsa.Mosenu CTpoeHus
ra3oB, )KHJKOCTEN U TBEPABIX
TeJ U OOBSICHEHHE CBOICTB
BEIIECTBA HAa OCHOBE 3THUX
Mozene. Macca upasmepsl

MOJIEKY. Konnuecto
BEIIIECTBA. ITocTosHHas
ABorazpo. Temnosoe
paBHOBECHE.

Temmnepatypa u eé
HU3MEpPEHHUE. Ikaina
TEMIEPATYp Lenscus.
Monens naeansHOro rasa.
OcHoBHOE ypaBHEHHE

MOJIEKYJISIPHO-KUHETUYECKOM
TEOPUH UJICATBHOTO Trasa.

AOcomoTHas — Temreparypa
KakK Mepa cpenHein
KUHETHYECKOU SHEPruu
TEIUIOBOTO ABMYKCHHUSI YACTHUII

[IpoBenenue JKCIIEPUMEHTA!
onpejeNieHHe Macchl BO3AyXa B
KJIaCCHOM KOMHAT€ Ha OCHOBE
n3MepeHnii 00bEMa  KOMHATHI,
JaBJIECHUAU TEMIIEPATYPBI BO3AyXa
B HE; HCCJICIOBaHUE
3aBUCHUMOCTH MEXIy
napaMeTpamu COCTOSTHUS
paspekeHHOororasa.

Onenka abCOIOTHBIX u
OTHOCUTENIBHBIX ~ MOTPELIHOCTEN
M3MepeHM (PU3NMYCCKUXBETHYUNH.

OO0bsicHEeHUE OCHOBHBIX
MPUHIUIIOB JIeUCTBUM
TepMoMeTpa U OapoMeTpa H
yCIIOBUI ux 0e301MacHOro

WCTIOJIb30BaHMS B IOBCETHEBHOM
JKU3HH.

PacnioznaBanue ¢duzngeckux
SBIICHUH B y4eOHBIX OTBITaX U
OKpY>KatommeH xu3Hu: 1uddysus,
OpOYHOBCKOE JIBUKCHHE.
Onvicanue TEIIOBBIX SIBICHUH C
WCTIOJIb30BaHUEM (PU3HUIECKUX

BEJIMYMH: JIaBJICHUE rasa,
TeMreparypa, CpenHsist
KUHETHYCCKast SHEprus

Xa0THUYECCKOTO JABWKCHUA

bu6mmoreka [JOK
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rasa.

IlIxana TeMIiepaTyp
KennBuHa. I'a30BEIC 3aKOHBI.
VYpaBHenue  MenjeneeBa—

Knaneiipona. 3aKkoH
Hanprona. M3zomporecchl B
njeatbHOM rase c
MOCTOSIHHBIM ~ KOJIMYECTBOM
BEIICCTBRA. I'paduueckoe
MpeCcTaBICHUE

M30IPOIIECCOB:  M30TEepMa,
M30X0pa,u3odapa.
TexHUYecKHe yCTpOKCTBa U
MPAKTUIECKOEe TPUMCHEHHE:
TEPMOMETp, OapoMeTp

MOJIEKYT,

CpeHEeKBaapaTU4YHasg  CKOPOCTh
MOJIeKyJI. AHanmn3 (QU3NUEcKux
MPOIECCOB U SBICHUU c
ucnonb3oBanueM MKT, razopnix
3aKOHOB, CBSI3U cpenHen
KHUHETUYECKOU SHEpPruu
TEIUIOBOT'O IBKCHUSI MOJIEKYJ C
abCcoIOTHONTEMIIEpATYPOiA.
Pemenne pacu€THBIX 33124 C IBHO
3aJJaHHON (PU3UYECKON MOJEIbIO
C HCIOJNb30BAHHEM OCHOBHBIX
nonoxxkeant  MKT, 3akoHOB H
(hopMyIMOIIEKYIIPHON (HPU3UKH.
PaGota B  Tpymmax  mpu
TUTAHUPOBAaHWHW, NPOBEACHUU U
HMHTEPIpeTaluu pe3yNbTaToB
OIIBITOB u aHaJIn3¢€
JTOTIOJTHATETHHBIX UICTOYHUKOB
WHPOPMAITUH [0 TEMe

3.2

OCHOBEBI TCPMOAUHAMHUKN

10

TepMmoauHaMuyeckas
cHCTEMA. Buytpennss
SHEprus
TEPMOJIMHAMUYECKON
CHUCTEMBI M CIOCOOBI €€
U3MEHEHUSI. KomndaectBo
TEIJIOTH 1 paboTa.
BHyTpeHnHss JHEprus

OJIHOATOMHOTO  HJEAJIEHOTO
raza. Bunpl Temonepegauu:

TEIUIONPOBOIHOCTD,
KOHBEKIIHA, W3ITyYeHHE.
VY nenvHas

TETIOEMKOCTh BEILIECTBA.
KonuuecTBO TEmoTel mpH
teronepenade. [lonstue o6
annabaTHOM Tporecce.

[IpoBenenue JKCIIEPUMEHTA:
WM3MEpeHHe yAEITbHON
TEINIOEMKOCTH BEIIEeCTBRA.

Ouenka a0COIOTHEBIX U
OTHOCHUTENIFHBIX  IOTPEITHOCTEH
HU3MepeHHH (PU3MUCCKUXBETHYUNH.
N3yuenne Mogened napoBoi
TypOUHBI,IBUTATEISl BHYTPEHHETO

CrOpaHus, PEaKkTUBHOTO
JIBUTATEJISI.
OO0BbsicHeHnE MPUHIUIIOB

JIEHCTBYSI U yCIIOBHUH 0€30I1acCHOTO
HUCIIOJIB30BAaHUS B HOBCG}IHeBHOﬁ
JXKU3HU JABUTATCIIA BHyTpeHHeFO
CropaHusl, OBITOBOIO
XOJIOJTMIIBHUKA, KOHTUITUOHEPA.

Onucanye  CBOMCTB Tel |

bu6mmorexa [IOK
https://m.edsoo.ru/7f41
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ITepBrrit 3aKOH
TEPMOJIUHAMUKH.

IIpumenenue TepBOro
3aKOHAa TEPMOJAWHAMHUKH K
uzonpoueccam. I 'padudeckas
HHTEpIpeTanus paboThI rasa.
Bropoii 3aKOH
TEPMOIUHAMUKH.

HeoOpaTtumocTs mporieccoBB
pUPOJE. TemnoBble
MallluHBbI. HpI/IH]_[I/IHI)I
I[CI\/'ICTBI/IH TCIIJIOBBIX MalllMH.
[IpeoOpazoBanusi 3HEPTUU B

TEIUIOBBIX MalllHaX.
Koadduument  moneznoro
JIEUCTBHUS TEILUIOBOM

mamuHebl. [ukn Kapao u ero
KOOQ(HIMEHT  TOJIE3HOrO
IEHCTBHUS.  DKOJIOTHYECKHE
MPOOIIEMBITETITIOIHEPT €THKH.
TexHuuecKkue ycTpoHCTBa U
MIPaKTHYECKOEe TpPHUMEHEHHE:
JIBUTATENb BHYTPEHHETO
CTOpaHMs, ObITOBOM
XOJIOWJIBHUK,KOHAUIIHOHED

TETIOBBIX SIBJICHUI c
UCTIONB30BaHUEM  (PU3UUYECKUX
BEJINYNH: JIaBJICHUE rasa,
TeMIeparypa, KOJIMYECTBO
TEIJIOTHI, BHYTPSHHSS HSHEPTHs,
pabora rasa.

Pemenne pac4€THBIX 327124 C IBHO
3aJJaHHON (PU3UYECKON MOIEIBIO
C HCHOJb30BAaHHUEM OCHOBHBIX
3aKOHOBHU (hOPMYJT MOJIEKYIISIPHON
(U3UKU U TEPMOJMHAMHUKH.
Penienue xkauecTBeHHBIX 32,144

C ONOPOIi Ha U3yUYCHHBIE B pa3/iese
«MonexkynsipHast ~ ¢uzuKka U
TepMOANHAMUKAY 3aKOHBI,
3aKOHOMEpPHOCTH W (hr3HUYECKue
SIBJICHUSI.

PaboTta B rpymmax mpu aHanuze
JOTIOJTHUTENBHBIX ~ MCTOYHUKOB
uH(popManuH 1o Teme

3.3

ArperatHble COCTOSIHUS
BeliecTBa. Pa3oBrie
MepeX0/Ibl

ITapoo6pa3zoBanue u
KoHjeHcanus. VMcapenne u
KUIICHHE.

AOGcomoTHas 5
OTHOCHUTEILHAS  BIIAXKHOCTh
Bo3nyxa. HaceieHHsIi nap.
VnenpHas TEIIoTa
mapooOpa3oBaHus.
3aBHCHMOCThH

TEeMITepaTypbl KHIICHHS OT
Jnapienusi. TBépnoe  Telo.

IIpoBenenue JKCIIEPUMEHTA:
nu3MepeHue OTHOCUTEIILHOMN
BJIaKHOCTH BO3/1yXa.

Ornenka a0COIOTHBIX u
OTHOCUTENBHBIX  MOTPEHIHOCTEH
nu3MepeHNi PU3NIEeCKUXBEITHYHH.
N3ydeHue CBOMCTB HACHIIEHHBIX
MapoB, CIOCOOOB  M3MEPEHHS
BiIakHOCTH HabmrogeHne KumeHus
OpU  TNOHWXEHHOM  JaBJCHUH,
HarpeBaHus u IUIaBJICHUS

bu6mmorexa [IOK
https://m.edsoo.ru/7f41
bf72
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KpI/ICTaJ'IJ'II/I‘{CCKI/Ie u

amop¢HsIe Tena.
AHM30TpOTIHSA CBOICTB
kpuctamuioB. Kuakue
kpuctayuibl.  COBpeMEHHbBIC
matepuainsl. [InaBnenue u
KpUCTAIUTH3AIH. Y IeNbHAS
TeIioTa IIJIaBJICHUS.
CyOmumariys. YpaBHeHue
TEIUIOBOTO OanaHca.

TexHuueckue yCTpONCTBA U
MIPAaKTUYECKOE IPUMEHEHUE:
TUTPOMETP U IICUXPOMETP,

KaJOpUMETpP,  TEXHOJIOTUHU
[IOJIy4€HUSI ~ COBPEMEHHBIX
MaTepHajoB, B TOM YHUCIE
HaHOMAaTEpHAJIOB,

1 HAHOTCXHOJIOTHUHN

KPHUCTAIUTMYECKOTO BEIIECTBA.
OO0BsicHeHTEe TIPUHITUTIOB
JIEHCTBUS U YCIOBUI 0€3011acHOTO
WCTIOJIb30BaHMS B TTOBCETHEBHOM

JKU3HU TUTPOMETDA,
IICUXPOMETPA, KAJIOPUMETDA.
N3yuenue TEXHOJIOTUI
MOJTyYeHUs COBPEMEHHBIX
MaTepuaioB, B TOM  YHCIE
HaHOMAaTEpHaNOoB.

Peuienue pacu€rHbIx 3aa4 C IBHO
3aJaHHON (PU3NIECKON MOJEIHIO
C HCIIOJb30BaHUEM YypaBHEHHS
TEIIOBOTO OanaHca.

Pemienne kauecTBEHHBIX 3314

C OIIOPOM Ha U3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (U3UUECKHUE
ABJIEHUS 10 TeMe. Pacrio3HaBaHue
($U3NUECKUX SBICHUH B y4EOHBIX
OMBITaX M OKPYXAIOWIEH >XU3HU:

nedopmanusi  TBEPABIX  Te,
HArpeBaHWEe M OXJIAKACHUE Tell,
U3MCHEHHE arperaTHbIx
COCTOSIHHI BEIIECTBA I/I
00BSICHEHHE UX HAa OCHOBE3aKOHOB
" dbopmyn MOJIEKYJISIPHON
()7635147 8 Hcnonp3oBanue
UH()OPMALMOHHBIX  TEXHOJOTUI

JUI TIOMCKa, CTPYKTYpPHUPOBaHUA,
HUHTEPHIPETALIUN U TTPEACTABICHUA
WHPOpPMALMK TPH TOATOTOBKE
CcOoOOmEeHut 0  TPUMEHEHHUH
3aKOHOB MOJICKYJIAPHOH (DU3UKH U
TEPMOJIMHAMUKA B TEXHUKE U
TEXHOJIOTHSIX




Hroro no pazgeny

Paznen 4. JIEKTPOANHAMUKA

24

4.1 DNeKTpoCcTaTUKA

10

DIeKTpr3amms Te.
Onektpudeckuii 3apsm.  JBa
BUA INEKTPHYECKUX
3apanoB. IIpoBogHukH,
TUDIIEKTPUKU u
MOJYTIPOBOIHUKH. 3akoH
COXpaHEHUS DIIEKTPUIECKOTO
3apsza.

B3aumopeiictBue  3apsoB.
3akon Kymnona. Toueunsrit

3IIEKTPUUECKUN 3apsii.
DJIIEKTpUYECKOE noe.
Hanpsx€HaocTthb
3JIEKTPUIECKOTO TOJISI.
[Ipunuun CyHEepIIO3ULIUN
3JIEKTPUUECKUX MOJIEH.
JIunun HaIpsKEHHOCTH
3JIEKTPUUECKOTOMOJIS.
Pabora cuI
3JIEKTPOCTaTHYECKOTO TIOJS.
IToreniuan. Paznoctb
noteHuuanoB. IIpoBogHuku
u JUDJICKTPUKH B
3JEKTPOCTaTUYECKOM  TIOJIE.
Husnextpuueckas
MPOHUIIAEMOCTb.
DIEeKTPOEMKOCTD.
Konnencarop.
ONEeKTPOEMKOCTh  IJIOCKOTO
KOHJIEHCaTOopa. DHeprus

3apsDKEHHOI0 KOHZEHcaTopa.
TexHu4eckue ycTpolcTBa U
[IPAaKTUYECKOE IPUMEHEHUE:
3JIEKTPOCKOIL, JJIEKTPOMETD,

[IpoBenenue 3KCIIEPUMEHTA:
A3MEpPEHUE BIIEKTPOEMKOCTH
KOHJIEHCATOpA.

Ouenka a0COTFOTHBIX u

OTHOCHUTENIBHBIX  IIOTPENIHOCTEN
U3MepeHni (PU3NIECKUXBEITHYHH.
N3yueHue nNpUHLMIIOB JEHCTBHUS
3JIEKTPOCKOIIA, SIIEKTPOMETPA,

KOHZICHCaTOopa.

N3ydenune npuHUUNOB ACHCTBUSIU
yCIIOBUI 0e30MacHOro
MPUMEHEHUSI B  IPAKTHYECKOM
JKU3HH, KOIUPOBAILHOTO
ammapara, CTPYWHOTrO TpUHTEpa.
Paccmotpenue (mznyeckux
OCHOBAaHHUI 3JIEKTPOCTATUUECKOM
3aIUTHI u 3a3eMJICHUS
AIEKTPOTIPHUOOPOB. Pemenne
pacuETHBIX 3a/1a4 C IBHO33JaHHOM
¢buznygeckoi MO/IENBIO c
HCIIOJIb30BAaHUEM OCHOBHBIX
3aKOHOB u dhopmyn
AJIIEKTPOCTATUKH.

Pemenne kauecTBEHHBIX 3aaa4

C OIIOPOI Ha M3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH W (U3UUECKUE
SBJICHUS DJIEKTPOCTATHKH.

PacnosnaBanue ¢uznueckux
SBIIGHUI B y4eOHBIX OIBITaX |
OKpYyKaroImen JKU3HU!
AIEKTpU3aLUs Ted,

B3aUMOJICUCTBUE  3apsAlioB U
00BSICHEHHEUX HA OCHOBE 3aKOHOB
1 hOpMYIT IMEKTPOCTATHKH.

bu6mmoreka [IOK
https://m.edsoo.ru/7f41
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4.2

IToCTOSTHHBIN 3JIEKTPUYECKUI
TOK. TOKM B pa3iIn4HbIX
cpenax

12

3JIEeKTpOCTaTUYECKas 3aluTa,
3a3eMIIEHUE
3JICKTPONIPHUOOPOB,
KOHJICHCATOp,
KOIMPOBAJBHBIN  ammapar,
CTPYHHBII OpUHTEP

OnexTpuyecKuil TOK.
Ycenosus CYyILIECTBOBAHMS
3JIEKTPUIECKOT O TOKa.
Hcrounuku Toka. Cuiia TOKa.
[TocTostHabBIN TOK.
Hamnpsoxenue.

3akor Oma [ ydJacTka
LIeTTH. DneKTpudecKoe

CONPOTHUBJICHUE. Y AEIbHOE
COIIPOTHBIICHHE  BEUICCTBA.
IlocmenoBarenbHOE,
napajjielbHOe, CMeEIIaHHOe
COeMHEHHE MPOBOIHUKOB.
PaGora 3IEKTPUIECKOTO
ToKa. 3akoH Jxoyns—JleHna.
MOUIHOCTE  3NEKTPHYECKOTO
TOKaA. DIIeKTPOABIKYIIIASI

Onucanue M3YYCHHBIX CBOMHCTB
BEIIECTBA U JJIEKTPUUCCKHUX
SBIEHUH C  MCHOJIb30BAaHHEM
¢duzngecKux BEJIMYHH:
AIIEKTPUIECKUH 3apsi,
HANpPsHKEHHOCTD  AJICKTPHUYECKUIN
MOTEHIIHA, pasHOCTb
MOTEHIUATIOB,3JIEKTPOEMKOCTb.
AHanu3 GU3NIECKUX TPOIECCOB U
SBIEHUH C  HCIOJIb30BaHHEM
(U3NUECKUX 3aKOHOB: 3aKOHA
COXpaHEHHs ANEKTPHYECKOTO
3apsana,3akoHa Kymnona.

PaboTta B rpymmax mpu aHaim3e
JOITOJIHUTEIBbHBIX HUCTOYHUKOB
uHQOpMaMM W TIOATOTOBKE
cooOmeHut o NPOSIBIICHAH
3aKOHOB JNIEKTPOCTATHKA B
OKpYyKaromei KHU3HU "
NPUMEHEHUH X B TEXHUKE

[IpoBenenue 9KCTIIEPUMEHTA:
M3y4eHue CMEIIaHHOTO
COEIMHEHUS PE3UCTOPOB;
n3mepenne J/]C ncrouHmka Toka
u ero BHYTPEHHETO
COTIPOTHBIICHHS; HaOII0IeHNE
3JIEKTPOJIN3a.

Onenka a0COIOTHBIX u

OTHOCUTEJIbHBIX  MOTPENIHOCTEN
HU3MEepeHHI (PU3NUCCKUXBETHYUNH.

OOBbsicHEHHE MPUHIIUTIOB
NIEWCTBHS MYCIOBUH 0€3011acHOTO
MIPUMEHEHUS aMmIiepMeTpa,
BOJIBTMETPA, peocrara,
HCTOYHUKOB TOKa,

3JIEKTPOHArPeBaTEIbHBIX "

SJICKTPOOCBCTUTCIIBHBIX

bu6mmorexa [IOK
https://m.edsoo.ru/7f41
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cuiia u BHYTpCHHEE
COIIPOTHBIICHHE HWCTOYHHUKA
ToKa. 3akoH OMaIsi TOTHON
(3aMKHYTOHN) 3IEKTPUIECKON
uenu. KopoTkoezaMbikaHue.
DIeKTpOHHAs TTPOBOIAMOCTD
TBEPABIX METAJUIOB.
3aBHCUMOCTH COPOTUBIICHUS
METaJUIOB OT TEMIIEPATYPBHI.
CBepXIpOBOIUMOCTb.
ONeKTpUYecKuid  TOK B
BAKyyMe. CaoiicTBa
3JIEKTPOHHBIX ITYYKOB.
ITonynpoBoaHUKH.
CoOcTBeHHAsT W TpUMecHas
MIPOBOJANMOCTD
MOJTYTTPOBOTHUKOB.
CsoiicTBa p—n-niepexoa.
[TomrynpoBoTHUKOBBIE
IPHOOPHI.
OnexTpuyeckuit
pacTBopax |
3JIEKTPOJIUTOB.
ONEeKTPOTUTHYECKAS
JIACCOTTHAITIS. DJICKTPOIIHU3.
DNEeKTpUYECKUN TOK B ra3ax.
CaMocCTOSTENBHBIH u
HECaMOCTOSITENBbHBIA pa3psiml.
Momnnus. [Tna3ma.
TexHuuecKue yCTpOHWCTBA U
MPAaKTUYECKOEe TPHUMEHEHHUE!
ammepMerp, BOJIBTMETP,
PEOCTaT,ICTOYHHUKH TOKa,
JJIEKTPOHATPEBATENLHBIC
puOOPEI,
3JIEKTPOOCBETUTEIHHBIC
TIPUOOPHI, TEPMOMETP

TOK B
pacijiaBax

npudopoB, TepMOMeTpa
COIIPOTHBIICHHS, BaKyyMHOTO
JTMOIA, TEPMHUCTOPOB u
(hoTOpE3UCTOPOB,
MOJYTIPOBOJHUKOBBIX  JIHOJIOB,
raJbBaHHUKH.

Pemienne pacuéTHBIX 3a/1a4 C SIBHO
3aJJaHHON (PU3NIECKON MOJICITBIO

C HCIOJNB30BAHHEM OCHOBHBIX
3aKOHOB W (QOpMYyNl  TEMEI
«ITocTosiHHBII JIEKTPUUECKUI
TOKY.

Pacnio3naBanue (hm3myeckux
SBJICHUN B Y4EOHBIX ONBITAX H
OKpY’Karollen JKUA3HU:
3JIEKTpUYECKas  IPOBOANUMOCTD,

TEIJIOBOE, CBETOBOE, XUMHUIECKOE,
Mar"duTHOE JIeMCTBHUS TOKA.
AHanmu3 3NeKTPUYECKUX SIBICHUIN

u MIPOLIECCOB B LETsIX
MTOCTOSTHHOT'O TOKa c
WCIIOJIb30BaHMEM 3aKOHOB: 3aKOH
Owma, 3aKOHOMEPHOCTH
MOCJIEI0BATENILHOTO u
napajeabHOro COCIMHEeHHS
IIPOBOJIHUKOB, 3aKoH J[xoyus-
Jlenna.

Onvicanue W3YYCHHBIX CBOMNCTB
BEIIECTB M DJIEKTPUYECKUX
ABJICHWH C  HCIOJIb30BAHUEM
¢bu3ngecKnx BEJIMYHUH:
3IIEKTPUIECKUH 3apsij, cuia

TOKa, 3JIEKTPUIECKOE
HarnpspKEHUe, JJIEKTPUIECKOE
COIIPOTUBJIICHHUE, pa3HOCTb

noreHnuanos, DJIC, paboraToka,
MOIIIHOCTh TOKa. Vcroab3oBaHue




COTIPOTHUBJICHHUSI, BaKyyMHBIN
JHOJ, TEPMUCTOPHI u
(hoTope3nCTOPHI,
MOJTYTIPOBOTHUKOBBIN JTHOJ,
raJibBaHuKa

UH()OPMALMOHHBIX  TEXHOJOTUI
JUIS TIOMCKa, CTPYKTYPUPOBaHHS,
UHTEPIPETALUU U TPEICTABICHUS
uHGOpPMALMK TPH  HOATOTOBKE
cooOmeHnii 0  IpPUMEHEHUH
3aKOHOB IOCTOSIHHOTO TOKa B

TCXHUKC UTCXHOJIOTIUAX

Uroro no pazneny 22 3
[ToBTOpEeHUE 2 1
OBHIEE KOJIMYECTBO YACOB 68 4 5
I1O ITPOI'PAMME
11 KIIACC
Ne  HammeHoBaHme pa3jenoB u KOJTHIECTBO HacoB
n/ TeM NMPOrpaMmbl Kontpo OcHoBHOe coiep:kaHHne OcHosHLIe Butk! ICKTPOHHbIC
porp Beero | hpe | [IPAKT P JesiTeIbHOCTH 00yuaomuxcst  (Hu¢poBbIe)
I HYECKH

padoTsl




€

o0pa3oBaTe/ibHbIE

padoTsl
pecypchl
Pazgean 1. JJIEKTPOJAUHAMMUKA
ITocTosiHHBIE MArHUTHI. [IpoBenenue 3KCIIEPUMEHTA:
BzaunmopeiictBue W3yYEHUE MArHUTHOIO  MOJIA
MOCTOSTHHBIX MAarHuTOB. = KaTYILIKU C TOKOM; HCCIIEAOBAHHE
MarunuTHOE€ TI0JIe. JIEUCTBUS MOCTOSIHHOTO MarHuTa
Bexkrtop MarHuTHOM | Ha paMKy C TOKOM;
UHIYKUUU. HCCIIEAOBAHUE SIBIICHUSI
[TpunHIUn cynepno3uiuu AIEKTPOMATrHUTHOM WHIYKITHH.
MAarHUTHBIX Tosei. JInaun Onenka a0COJIFOTHBIX u
MarHuTHOU WHIYKIMAWA. OTHOCUTENIBHBIX IOTPEIIHOCTEN
KapTuaa nmuHWI MarHUTHON = HW3MepeHUi (hmznueckux
UHIYKIIAW MOJIT = BEJIMYUH.
MTOCTOSTHHBIX MAarHUTOB. OO0bsicHEeHHE MIPUHIIUIIOB
MaruaurtHoe noJjie | JIEUCTBUS u YCIIOBUM
NPOBOJHMKA C  TOKOM. ©€30macHOro MIPUMEHEHUS
MareuTHOE ToJIe. KapTvna nuHMi MHAYKIIUA | [OCTOSIHHBIX MarHuTOB,  BuGmuorexa I[OK
1.1 DneKTpoMarHuTHas 11 3 MATHHTHOTO TOIL JUIMHEOTO | 3JICKTPOMATHHTOB, https://m.edsoo.ru/7f4
NPSIMOTO  TPOBOJHHMKA U | BJIEKTPOJBHUIaTENs,
HUHIYKIAA 3aMKHYTOTO  KOJILLIEBOTO ~YCKOPHTENEH  3JIE€MEHTapHBIX 1c97c

MPOBOJIHHUKA, KATYIIIKA
¢ TokoM. OmeIT Dpcrena.
BzaumopeiicTBue
MPOBOJTHUKOB C TOKOM.
Cuna Amnepa, e€ MoyJib U
HampaBJieHHE. Cuna
Jlopenna, e€ Moayns u
HarnpasyieHue. J[Brmkenue
3apAKEHHOM  YacTUupl B
OJHOPOAHOM  MarHUTHOM
ToJe. Pabora CHUITBI
Jlopenua. SIBnenue
3IIEKTPOMAarHUTHON
uHaykiud. IloTok BekTOpa

YaCTHUIl, HHIYKITHOHHOW TIeUn.
Pemenwne pacu€THBIX 3a1a4

Ha MPUMEHEHHE (POPMYIT TEMBI
«MarsnutHoe moJie.
SHGKTpOMaI‘HI/ITHaH VHIOYKOHUA.
Peltenye xkauecTBEHHBIX 3aga4v

C OIIOPOM HA U3YyUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTU U dU3nYecKue

ABJICHUS TEeMbl «MarHuTHoe
moJe. DNeKTpOMarHuTHAS
WHAYKIHAD. Omnpenenenne

HaIllpaBJICHUA BCKTOpPAa MHAYKIUH
MAarauTHOrO 1oJisl MpoOBOJAHHKA C
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MarHUTHOM WHYKIIHY.
ONEeKTpPOABIKYIAs  cuja
WHAYKIIAH. 3akoH
3JIEKTPOMAarHUTHOU

MHIYKIUU ®Dapanes.
BuxpeBoe anexTpuyeckoe
mosie.  DJEeKTPOIBIKYIIAs

cuia WHIYKIUU B
MPOBOJAHUKE, JIBUXKYILIEMCS
MIOCTYIIATEIIbHO B

OJHOPOJTHOM  MarHUTHOM
none. IIpaBuno Jlenua.
NupykTtuBHOCTE.  SIBIICHHE
CaMOWHIYKIIHH.
ONEeKTPOABIKYIIAs  CHIIa
CAMOWHIYKIIMH.  ODHEPTHU
MarHATHOTO TIOJISI KATYIIIKHUC
TOKOM. OJIEKTPOMAarHUTHOE
noJe. TexHuueckue
YCTPOMCTBAa MTIPAKTUIECKOE
MPUMEHEHHUE: TOCTOSHHBIC
MAarHUTBI, SJIEKTPOMATrHUTHI,
AJIEKTPOJIBUTATEITb,
YCKOPHUTENN 3IIEMEHTApHBIX
YJaCTHII, WHAYKUMOHHaA
neub

TOKOM, CHIJIBI AMnepa 1 CHIBI

Jlopenua.

Pacmo3znaBanme (hm3mIecKuX
SIBIICHUI B YYEOHBIX OIBITaX H
OKpY’Karollen JKU3HU:
B3aUMOJICUCTBHE MAarHuTOB,

JIEKTPOMAarHUTHasE ~ MHAYKLUS,
JIeiCTBHE MAarHUTHOTO TOJs Ha
MpPOBOJAHUK C  TOKOM U
JBIDKYIIMICS 3apsii.

AHanus 3EKTPOMAarHUTHBIX
SIBJICHUM C  HUCIIOJb30BAHHEM
3aKOHa 3JIEKTPOMAarHUTHOU
WHIYKUUU. Onucanue

HN3YUCHHBIX CBOMWCTB BCIIIECCTB U
ANIEKTPOMATHUTHBIX SIBICHHHA C
HCTIIOJIb30BaHHEM

(U3NYCCKUX BEIIMYUH; UHITYKIUSI
MAarHuTHOTO TOJIs, cujia Amrepa,
cuna JlopeHnia, WHAYKTUBHOCTB
KaTyUIKH, OHEpPrus
3JNIEKTPUYECKOTO M MarHUTHOIO
nojeun

Hroro no pazneny 11
Paznea 2. KOJIEBAHUS 1 BOJIHBI
KonebarensHas cuctema. HUccnenoanne mapameTpoB
Mexannyeckue 1 CBoOONHBIE MEXaHMYECKUE KOJIEOATENbHOM  CHCTEMBI  —  BuOiHOTEKA LHOK
21 EKTPOMATHHTHBIE 9 Kosiebanus. 'apMOHUYeCKHe —IepHO/a, YaCTOThI, aMILUTUTYIbI U hitps://m.eds00.ru/7f4
KoJIeOaHusl. Ilepuon, = ¢dasel xoneGanuidi (NMpPy>KUHHBINA
Kosie0aHus ua . 1c97c
CTOTa, aMIUIUTYyJa U daza W/ MaTeMaTHYCCKUI
KoneOanmii.  IIpy)KMHHBIA = MasTHHK).
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MAasiITHUK.
MaremaTnueckuii MasiTHHK.
YpaBHEHUE TApMOHUYECKUX

koneOanmii. IlpeBpamenne
SHEPTUU npu
TapMOHUYECKUX
KOJICOAHMSIX.

KonebaTensHbIi KOHTYDP.
CBobonHbIC

SHCKTpOMaFHI/ITHI)IC
KoJIeOaHHs B HI€AIbHOM
KoJe0aTelbHOM  KOHTYpe.
Amnanorus MEXIY
MEXAaHUYCCKUMU U
ANEKTPOMAarHUTHBIMH
KOJIEOaHUSIML. Dopmyrna
Tomcona. 3akoH
COXpaHeHI/ISI BHCPFI/II/I B
HIeaJIbHOM KoJIeOaTEILHOM
KOHTYpE.

IIpencrasienue 0
3aTyXawIux KoJIeOaHUsIX.
BrinyxneHHbBIE

MeXaHHUYECKHE KOJeOaHusl.
Pesonanc. BeiHyK1€HHBIE

Habnronenue 3aTyXaroIux
KOJICOaHMIA. HccnegoBanue
CBOMCTB BBIHYXACHHBIX
KoJIeOaHMIA.

Hab6mrogenue pe3oHaHca.
[IpoBenenue 3KCIIEPUMEHTA:
HCCIIeIOBaHNE 3aBHCHUMOCTH

MepHoaaMabIX KoJicOaHul rpy3a
Ha HUTHU

OT JAJUHBI HATH U MacChl TPy3a;
HCCIIeIOBaHNE MEePEeMEHHOTO
TOKAaB LIETIH U3 TI0CJIeI0BaTeIbHO

COeMHEHHBIX  KOHJEHCATOpa,
KaTYIIKUH PE3UCTOpA.

Onenka a0COIOTHBIX "
OTHOCHTENBHBIX TOTPEIIHOCTEH
M3MEpEeHHH (hmznueckux
BEJIMYHH.

OO0®bsicHeHnE NPUHIIUIIOB
neicTBUA u YCJIOBHM
0e30macHoro MPUMEHEHUS
AIIEKTPUIECKOTO 3BOHKA,

reHepaTopa MEpEMEHHOTO TOKa,
JIMHUH 3JIEKTponepeay.
PeweHne pacuyéTHbix 33gay C

IeKTPOMATHUTHbIC ABHO  3aJaHHON  (hU3MUYECKOM
konebanus.  IlepeMeHHbIH  MOJCNBIO € HMCIOIB30BAHHEM
TOK. CunyconmanpHprii = OCHOBHBIX  3aKOHOB H opmyr,
TIepEeMEHHBIN Tok. OTHCHIBAIOIINX MEXaHHYECKHE U
MoIHOCT  HepeMeHHOro |~ MICKTPOMAarHUTHBIC KONCOAHHS.
Toka. AmmmrygHoe u ONHMCAHHE — MEXaHHYCCKHMX M
neficTByIOIIee sHayenne OJIEKTPOMArHUTHBIX KonebaHumiic
CHIIBI TOKA U HAmpsbkeHns. MCTIONb30BAHHEM (dusznuecKux
Tpaucgopmarop. BEJIMYMH: TIEPHOJ U YaCTOTa
[IpousBozacTBO, Mepenada u Konebanuii, ammmryna u ¢hasa
noTpebIeHNe KOJIcOaHMH, 3aps/T ¥ CHJIa TOKa
JNIEKTPUYECKOW  dHepruu. B TFapMOHHYECKHUX




2.2

Mexannueckue 1
3JIEKTPOMATrHUTHBIE BOJIHBI

OKOJIOTHYECKHUE PUCKHU TIPU

MIPOU3BOJICTBE
anekTposHepruu. KymbeTypa
HCTIOTTb30BAHMS
3IEKTPOIHEPTUU B
MOBCEIHEBHOMKH3HHU.

TexHuueckue yCTpoHCTBa U
MIPaKTHUYECKOE MPUMEHEHHE:

3JIEKTPUUECKUI 3BOHOK,
reHepaTop MIEPEMEHHOTO
TOKa, JIMHUAA
afieKTponepeaay

MexaHuueckue BOJIHBI,
YCIIOBUS PaCIpPOCTPAHEHUSI.
[lepuon. CkopocTb

pacrpoCTpaHeHus] U UIMHA
BoiHbl.  Ilomepeunsle u
MIPOIOJIbHBIE BOJIHBI.
NuTepdepennus u
JUQPaKIUs MEeXaHUIeCKUX
BOJIH.

3Byk. CkopocTh  3ByKa.
I'pomkocTs 3Byka. Beicorta
TOHA. TemOp 3BYKA.
ONEeKTPOMarHuTHBIE BOJIHBI.
YcnoBus u3nyyeHus
3NEKTPOMAarHUTHBIX  BOJIH.
B3aunmHas OpUEHTALHUs
BekTopoB E, B,

V B 3JEKTPOMAarHUTHOU
BOJIHE. CsoiicTBa
9JIEKTPOMArHUTHBIX ~ BOJIH:
OTpa)keHHUe, MPEIOMIICHUE,
MOJISIPU3AINS, JTUPPAKIHSL,
uatepdeperuunsi. CKOpOCTb
AIIEKTPOMArHUTHBIX BOJIH.
[Ikana 3JeKTPOMAarHUTHBIX

AJIEKTPOMArHUTHBIXKOJICOAHHSIX.
Pemenne kauecTBEHHBIX 33124

C OMOPOY HA U3yUYCHHBIC 3aKOHBI,
3aKOHOMEPHOCTH, OITHCHIBAIOIITHE
MEXaHHUYECKHE U
AJIEKTPOMAarHUTHBICKOJICOaHUsI.

Pabora B Tpymmax mpu
TUTAHUPOBAHUH, TPOBEACHUU U
HUHTEPIpETAIUH pe3yabTATOB
OIIBITOB, u aHaJIm3e
JOITOJIHUTECIBbHBIX HCTOYHHUKOB

WHPOPMAITUH [0 TEME

Wzyuenne  oOpa3zoBaHusi |
pacrnpocTpaHeHUs TONEPEYHbBIX U
MPOJOJIEHBIX BOJIH.

HabGmonenne  oTpakeHuss w
MpeIoOMIICHHSI, HHTepPEPECHITUH 1
JUPpaKIIi MEXaHUIECKUX BOJIH.
HaGnroneHnune CBSI3M TPOMKOCTH
3ByKa M BBICOTBI TOHa C
aMILIUTY 10N U

4acTOTON KoJeOaHuil, 3ByKOBOTO
pe3oHaHca. Uccnenosanue
CBONCTB 3JIEKTPOMArHUTHBIX
BOJIH: OTpa’KeHHE, IPEJIOMJICHUE,
TOJISIPU3ALIHS, JUppaKIys,
uHTEepEpEeHIINSI.

N3ydenue ycrnoBuii U3nyyeHus
3JIEKTPOMArHUTHBIX BOJIH,
B3aMIMHOM OPHEHTAI[H BEKTOPOB
E, B, v B asmexkrpomarHuTHOI
BOJIHE.

W3ydenne npumeHeHus
JNEKTPOMAarHUTHBIX  BOJH B
TEXHUKE HOBITY.

OO0BbscHeHNE MIPUHIIMIIOB
JIeUCTBUSA u YCIIOBUM

bubmuorexa [JOK
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BOJIH. IIpumenenue
3IIEKTPOMAarHUTHBIX BOJTH B
TEXHHKE U OBITY.
[TpuHIMIIBL PagUoCBsI3UM U
TEJEBUICHUS.
Papunonokanus.
DIIeKTPOMarHUTHOE
3arpsi3sHEHHE  OKpY Karolei
CpeJibl.

TexHuueckue yCTpoHCTBa U
MIpaKTHUYECKOe MPUMEHEHHE:
MY3bIKaJIbHBIC
UHCTPYMEHTHI,
YIIBTPa3ByKOBast
JUAarHoCTuka B TEXHUKE U
MEULMHE, pazap,
paIuONPUEMHUK,
TEJIeBU30p, aHTEHHa,
tenedon, CBU-neun

0e3omacHoro MIPUMEHEHUS
MY3BIKATbHBIX ~ MHCTPYMEHTOB,
VIIbTPa3ByKOBOHM TUATHOCTUKH

B TEXHUKE W MEIMIIMHE, pajapa,
paauonpuéMHUKa, TEJICBHU30pa,
aHTeHHbI, Temedona, CBY-neyun.
Pemenue pacu€THBIX u
KaueCTBCHHBIX3a/1a4 C ONIOPOM Ha
W3YYCHHBIC 3aKOHBI

W 3aKOHOMEPHOCTH, OIUCHIBATH
pacrnpocTpaHeHUE
MEXaHUYECKUX u
3JIEKTPOMATHUTHBIX BOJIH.
Ucnons3oBaHue
MH(GOPMAITUOHHBIX TEXHOJIOTHMA
JUTSL TIOUCKA, CTPYKTYpPUPOBAHUS,
HUHTEPIpETAIUH "
npescTaBieHus: HHPOpMaIuu
MIPH TIOJITOTOBKE COOOIICHUH

00 HCIIOJIb30BAHNHN
QJICKTPOMArHMTHBIX BOJIH B
TCXHHKCE.

Yyactue B guckyccum 00
AJIEKTPOMArHUTHOM 3arpsi3HEHUU
OKpYXaloIlei Cpeibl.

PaGora B  rpymnmax 1mpwm
IUIAaHUPOBAHNHU, NPOBEACHUU U
WHTEPIpeTalnu pe3ynbTaToB
OTIBITOB u aHaim3e
JIOTIOTHATENBHBIX UICTOYHHUKOB
WHPOPMALIUH IO TEME




2.3

Onruka

10

I'eomeTpuyeckas onTuka.
[Ipamonuuelinoe
pacmpocTpaHEHUE CBeTa B
OfHOpOIHOM cpene. Jlyu
cBeTa. TOYEUHBIA UCTOUYHHUK
CBeTa.

OtpaxxeHue cBeTa. 3aKOHbBI

OTpa’KeHUS CBeTa.
ITocTpoenue

M300paXCHUH B IJIOCKOM
3epKae. [Ipenomnenue
CBETA. 3aKOoHBI
MIpeTOMIIEHUS CBeTa.
AOCOMIOTHBIE ~ TIOKa3aTelb
MPEIOMIICHUSL. ITonnoe

BHyTpEHHEE OTpakeHHe.
[IpenenbHbI yroy MOMIHOTO
BHYTPEHHETO OTPaKEHUSI.

Hucnepcus CBETAa.
CnoxHblif  cocTaB 0enoro
ceera. llger. CoOupatomue
U PaccerBaIOIIUE JIMH3BI.
Tonkas nuH3a. POKyCHOE
paccTossHUE W ONTHYeCKas

cuia TOHKOM JIUH3BL.
IToctpoenne wu300pakeHuit
B coOuparoIux u
paccerBarIINX JUH3aX.
®opMysia TOHKOM  JUH3BL.
VBenuuenue, JlaBaeMoe
JIUH30M.

[Ipengensr  mpuUMEHUMOCTH
TeOMETPUUYECKON ONITUKH.
Bonnosas OIITHIKA.
WuTepdepennus CBETA.
KorepeHTHBIE HCTOYHUKH.
YcnoBus HaOJI0ICHUS

W3ydenne sABneHUS  MOJIHOTO
BHYTPEHHETO OTPAXEHHUS, €ro
MIPUMEHEHUS B CBETOBOJE.
N3yuenue Mozaeneid MUKpOCKOIa,
TEJIECKOIIA.

[TonyyeHue cnekTpa ¢ HIOMOLIBIO
Opu3Mbl U AU(PAKIMOHHON
pewérku. Mizamepenue nokasaress

MPEIOMIICHUSI CTeKJIa.
Hccnenosanne CBOWCTB
n300paxeHn i B JIMH3aX.
OO0BbsicHeHNE NPUHIIHUIIOB
JeUCTBUA u YCJIOBHM
0e301macHOro MIPUMEHEHUS

OYKOB, JIynbl, poToanmapara,
MPOEKIMOHHOTO anapaTa,

MHKPOCKOIIA, TEIIECKOIIa,
BOJIOKOHHOM OIITHKH,
JTUPPaKITUOHHON peméTKHy,
HOJIAPOHJIA.

Pemienne pacy€THbIX 3amay c
SBHO 3a/JIaHHON  (hr3MUecKOn
MOJIEJIbI0 C  MCIIOJb30BaHHUEM
OCHOBHBIX 3aKOHOB U (hopmyi
FEOMETPUYECKOM ONTUKH.
IToctpoenue u OIMCaHue
M300pakeHus, c031aBacMOro
IJIOCKUM  3€PKajoM, TOHKOMU
JIMH30M. Paccmotpenue
MIPEIeIIOB MIPUMEHUMOCTH
F€OMETPUYECKONONTUKH.
Pacnio3naBanme (buznvecknx
SIBIICHUI B OnBITaX u
OKpY>Karolen JKU3HH:
MPSIMOJIMHEWHOE
pacnpocTpaHeHue CBETA,
OTpa’KeHUE, NpeIoMJICHHE,

bubmuorexa [JOK
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MaKCUMYMOBH MHUHUMYMOB
B UHTEepPEPEeHINOHHON
KapTHHE oT IBYX
CHH(]A3HBIX  KOTE€PEHTHBIX
HCTOYHUKOB.

Jndpakmms cBeTa.
Jndpaknmonnass pemrérka.
Ycnosue HaOJTIOICHHS

TJIABHBIX MAaKCHUMYMOB IIpH
MMaJeHUuN
MOHOXPOMAaTHYECKOI'O CBETa

Ha JUQPaKHOHHYIO
PElETKY. [Honspuzanus
CBETa. TexHn4eckue

YCTPOKCTBA HIIPAKTUYECKOE
MIPUMEHEHHUE: OYKH, JIyIa,

¢doroanmapar,

IIPOCKLMOHHBIA  ammapar,
MUKPOCKOTI, TEJIECKOII,
BOJIOKOHHAS OIITHKA,

TUQpaKIMOHHasT penIéTKa,
HOJISIPOH T

uHTEepPepeHuns, TUPpaKuus 1
MOJIIPU3AIlsl CBETa, JHUCIICPCHS
ceera.  M3yuyeHue  ycioBuid
HaOMOJIEHNS] MAaKCHMYMOB H
MUHUMYMOB

B MHTEP(EPEHIIMOHHON KapTHHE
oT JIBYX cruH(Da3HBIX
KOT€PEHTHBIX HUCTOYHHKOB.
VYcnoBue HaOMIOACHUS TIIABHBIX
MakCHMyMOB  TIpU  TaJeHUH
MOHOXPOMAaTH4ECKOT0 CBETa Ha
JTUPPaKIUOHHYIO pemETKY.
AHanu3 ONTUYECKUX SIBICHUH C
WCIIOJTb30BaHNEM 3aKOHOB: 3aKOH
PSAMOJIMHENHOTO
pacipoCTpaHEeHUs CBETa, 3aKOHBI
OTpaXEHHS  CBETa,  3aKOHBI
npenomiieHust cera. OnucaHue
ONTUYECKUX SIBJIEHUI c
WCTIIONB30BaHUEM  (DM3MUYECKUX
BeJIMUMH: (DOKYCHOE PacCTOSIHUE
Y ONITUYECKasl CUJIA JIMH3bI

Hroro no pazneny

Paszea 3. OCHOBBI CIIEIIMAJIBHON TEOPUH OTHOCUTEJIBHOCTH

3.1

OCHOBHI crieaTbHON
TEOPUH OTHOCUTEIHHOCTH

I'panutist MIPUMEHUMOCTH
KJIACCHYECKOI MEXaHUKH.
[loctymatel  crenuanbHOM
TEOPUU  OTHOCHUTEIHHOCTH:
HMHBapHaHTHOCTD MOIYJTISt
CKOPOCTH CBETa B BaKyyMe,
MIPUHIUAIT OTHOCUTEIBHOCTH
ONHIITEHA.
OTHOCUTEIBHOCTD

Pemrenne kauecTBEHHBIX 33124

C Omopol Ha  U3y4YEHHBIE
noctynatel CTO. Ucnons3oBanue
MH()OPMAIMOHHBIX — TEXHOJIOTHUN
JUIS TIOWICKA, CTPYKTYPHUPOBAHUS,
HMHTEPIIPETALNN UTIPEICTABICHUS
nH(OpMAalMU TPHU  TMOATOTOBKE
COOOTICHUI 0 TpaHMIIax
MIPUMEHUMOCTH KIIACCHYECKOM
MexaHuku u ocHoBax CTO

bubnmoreka [JOK
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OJTHOBPEMEHHOCTH.
3amenieHue BpPEMEHU W
COKpaIleHHe JUTHHB.
OHeprus u UMITYJIbC
PENATUBUCTCKOW  YaCTHIIBL.
CBs3b MacChl ¢ DHEpPrUeH u
UMITYJIbCOM PEISATUBHCTCKOM
JaCTHIBI. DHEPTUS TOKOS

Hroro no pazneny

Pa3znen 4. KBAHTOBAS ®U3UKA

41 DJeMeHThI KBAaHTOBOM

OIITUKH

®otoubl. Popmyna Ilnanka
CBSIBUDHEPTUH (POTOHA C €T
4acTOTOM.  DHepruss U
UMITYJIBC (POTOHA.

OTKpBITHE U UCCIIEOBAHNE
¢dorordpdexra. OnbrTer A.T.

CroneroBa. 3aKOHBI
doroaddekra. YpaBHeHue
OHHIITEHA JUIS

doroadpdekra.  «KpacHas
rpaaunay  gorodddexra.
JlaBnenue cBera. ONBITHI

I1.H. JleGenena.
XUMHAYECKOE JIEUCTBUE
CBeTa. Texunueckue
yCTpoOiicTBa u
MIPAKTUYECKOE

MpUMEHEHHE:

¢dotoaneMeHT, (HOTOIATUHK,
COJIHEUHAS Oatapes,
CBETOIMO]T

Ha6monenue dporoaddexra
Ha YCTaHOBKE C I[MHKOBO

IUTACTHHOM. HccnenoBanue
3aKOHOB BHEIITHETO
dotoaddexra.

O0OBsIcHenne OCHOBHBIX
MIPUHIIUITOB IEeUCTBUSA

TEXHUYECKUX YCTPOMCTB, TaKHUX
Kak: poTo3IeMeHT, (OTOTATUHK,
cojHeyHas Oarapesi, CBETOIUOL;
U ycloBHH WX 0€30MacHOTO
[IPUMEHEHUSI B  IPAKTUYECKOU
JKU3HU.

Pemienue pacu€rHpix 3agad c
SIBHO 3aJaHHON  (pu3uUecKoi
MOJIETIBI0 C HCIIOJIb30BAHUEM
OCHOBHBIX 3aKOHOB U (hopmyn
KBaHTOBOM ONTUKH.

Pemenne kauecTBEHHBIX 3324

C OIIOPOM Ha N3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTHU KBaHTOBOM
ONTHKH. PacnosnaBanue
(bu3uIeCKUX BICHNUH B y4eOHBIX
ombITax:  (QOTOIIEKTpUUECKUI

bu6mmorexa [IOK
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3¢ ek, CBETOBOCIABIICHHUE.
Onucanue H3YYEHHBIX
KBaHTOBBIX SIBJICHHI "
MPOIIECCOB C HCIOJIb30BAHUEM
(U3UYECKUX BEIUYHMH: CKOPOCTh
AIICKTPOMArHUTHBIX BOJIH, JJTHHA
BOJIHBI M 4YaCTOTA CBETA,

SHEPTHUs U UMITYJIBC (HOTOHA

4.2

Crpoenue atoma

Mopens aroma TomcoHa.
Onwitel  Pesepdopma 1o
paccestHHIo 0-YaCTHII.
IInanerapHas MOJIEIb
aroma. [loctynatel bopa.
W3nydyenne u mnorionieHue
(OTOHOB TpH  TEPexoje
aToMa C OJHOTO YpPOBHSA
SHEpruu Ha Apyroi. Bunel
cniekTpoB. CriekTp ypoBHeEH
SHEepruraToMa BoJ0poOAa.
Bonnossie CBOMCTBa
yactul. Bonneine bpoiins.
KopmnyckynspHo-BoaHOBOI
nyamusM. CrHoHTaHHOE U
BBIHY>KJICHHOEU3ITYYCHHE.
TexHuueckue yCcTponucTBa U
MPaKTHYECKOe MPUMEHEHHE:
CIIEKTPAJIbHBIN aHAIN3
(cmexTpocKoI), nasep,
KBaHTOBBIA KOMIIBIOTED

Nzyuenune MOJIENIN OIIBITA
Pesepdopna.

IIpoBeneHne sKcIIEpUMEHTa 110
HaOJIIOICHUIO JIMHENYATOro
cnekTpa.OneHka abCoMOTHBIX U
OTHOCUTENBHBIX TOTPELIHOCTEH
M3MEepeHU (uznveckux
BEJIMYUH.

Wzyuenne  Mopenu  aToma:
ToMcoHa, naHeTapHON MOAENIU
aroma, Mmogenuaroma bopa.
N3yuenue cnekrpa ypoBHeEH
SHEPTMM  aToMa  BOJOpOJA.

OO0BbsicHeHnE NPUHIIHUIIOB
HehcTBUA u yCIIOBUI
0€e30I1aCHOI0 IPUMEHEHUS
CIIEKTPOCKOIIA, nasepa,

KBaHTOBOTOKOMIIBIOTEPA.
Pemenne xkauecTBeHHBIX 3a/1a4

C OTIOPOil Ha U3yUYEHHBIE 3aKOHHI,
3aKOHOMEPHOCTH U (hU3UYECKHUE
apieHuss 1mo Tteme «CrpoeHue

aTomay. PacnosnaBanue
(U3NYECKUX SBICHUIB YIeOHBIX
ONBITAX: BO3HUKHOBEHUE
JMHEHYaTOrO CIIEKTpa
U3IIy4CHHUS.

AHaIIN3 KBaHTOBBIX IIpoIeCCoOB U
ABNIGHUI C WUCNONb30BaHMEM

bu6mmoreka [IOK
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4.3

ATOMHOE SApO

OKCIIEPUMEHTHI,

JIOKa3bIBAIOIINE CIIOXKHOCTh
cTpoeHus supa. OTKpbITHE
pannoakTUBHOCTH. OIBITHI

Pesepdopna 1o
OTpeAETICHUIO cocTraBa
PaaroaKTUBHOTO
W3ITy4YCHHUS. CaoiicTBa
anpda-, Oera-, TaMMma-
H3JIy4EHUsI. Bnusinue
PanuoaKTUBHOCTH HA )KHBbIE
OpraHU3MBI.

OTKpbITHE  TPOTOHA U
HEUTpOHa. Hyxnonnas

Mozenb sapa I'eizenOepra-
WBanenko. 3apsanm  sapa.
MaccoBoe  uucino  fAjupa.
Wzotomel.  Anbda-pacma.
DIEeKTPOHHBINA u
MO3UTPOHHBIN OeTa-pacma.
I'amMa- m3nmyuenuwe. 3akoH
panuoakTUBHOTroOpacmasa.
DOHeprust cBsi3M HYKJIOHOB B
aape.

ApepHble  cunbl.  Hdedekr
Maccel  Aapa.  SlpepHble
peakuuu. JleneHue MCUHTES
sanep. SlnepHbeli  peakTop.
TepMosiaepHbIi CHHTE3.
[IpoGieMbl ¥ TIEPCTIEKTHBEI
SIIEPHOMN DHEPIETUKHU.
OKOJIOTHYECKUE  aCTEKTHI
AJIepHOI SHEPTeTHKH.
OneMeHTapHble  YaCTHLIBL.
OTKpBITHETIO3UTPOHA.

nocrynatos bopa

N3yueHue SKCIepUMEHTOB,
JIOKa3bIBAIOIINX CJIO’KHOCTh
CTPOEHUSIATOMHOTO Spa.
Hccnenopanne TpekoB 4YacTHIl
(mo roToBBIM (hoTorpadusaM).

Uzyuenue SACPHBIX cHII,
SOCPHBIX PEaKUUi CHHTE3a M
pacmaza, TEPMOSIEPHOTO
CUHTE3a.

N3yueHune HyKIOHHOM Mozenu
sanpal eitzendepra-lBaneHKo.
OOBsicCHEHHE  YCTpOWCTBA U
NIpUMEHEHUS JO3UMETPa, KAMEPDI
Busbcona, snepHOro peakropa,
aTOMHOH OOMOBI.

Pemienue 3amau c omnopoil Ha
MOJyYCHHBIE 3HAHHUS, B T.4. O
3apsiied MacCOBOM YHCJIE si/Ipa.

Pacno3naBanue (buznveckux
SIBJICHUMB yqe6Hbe OIIbITaX U B
OKpYyKaroIei KU3HU:

C€CTCCTBCHHAA N UCKYCCTBECHHAs
pagnoakTmBHocTb.  Omrcanue
KBAaHTOBBIX SIBJIEHUN u
MPOLIECCOB C HCHOIb30BAHUEM
(U3UYECKUX BEIMYHMH: TIEPUO/T
moyfypacmhana, OJHEPTHsS CBSI3U
aTOMHBIX f1ep, NedeKT Macchl
anpa. AHamu3 TPOIECCOB U
SIBICHUM C  HCIIOJIb30BaHHUEM
3aKOHOB M TIOCTYJIaTOB: 3aKOH
COXpaHEHUs 3JIEKTPUUECKOTO
3apsma, 3aKOH — COXpaHEHHs
MacCoOBOTO 4YHCJa, IMOCTYJaThI
Bbopa, 3akoH paaMoOaKTUBHOTO
pacmaga. Ydactme B paboTe

bubmuorexa [JOK
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Metonsl HaOMIOACHUS U
perucrpanuu
3JIEMEHTapHBIXYaCTHUI.
DyHIAMEHTAIIbHbIE
B3auMozencTBusa. EauHcTBO
(hH3UIeCcKO KapTHHBI MHpA.
TexHuueckue yCTpoHCTBa U

KpYyTIJIOTO cToja
«DyHIaMEHTaIbHBIC
B3aMOJCHCTBUS. EnuncTBO
($bH3udecKol KapTUHBI MHpPay.
Hcnonb3oBanue

WH(POPMAITMOHHBIX TEXHOJIOTHH
JUTSI TIOMICKA, CTPYKTYPUPOBaHMUS,

MPaKTUYEeCKOE TIPUMEHEHHE: = MHTEpIIpeTalin "
JIO3UMETP, KaMepa | MpeJCTaBlIeHUs  WHPOPMALUH
Bunbcona, MpH TIOJITOTOBKE COOOIIEHW O
SIIEPHBIA PEaKTop, aTOMHAss —I[PUMEHEHHHU3aKOHOB KBAaHTOBOU
6omba ¢bu3uKu B TEXHUKE u
TEXHOJIOTHSX,  AKOJOTMYECKHX
acnekTax AAepHOI aHepreTUKM
Utoro no pazneny 15
Paznen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKUN
Oranbl pasButusi  [loaroroBka  cooOmeHuit 00
actpoHomuu. [IpukiagHoe u = 3Tanax pa3BUTHS aCTPOHOMHH, O
MHUPOBO33PEHUYECKOE MPUKIIAJHOM 17§
3HA4YeHUE AaCTPOHOMUHU. MHUPOBO33PEHUECKOM  3HAUCHUH
Bung  3Bé3mHOoro - Heba.  acTpOHOMUM, 0 MeTozax
Co3Be3aus, SpKHE 3BE3MBL,  IOIYyYEHHS Hay4HBIX
IUTAHETBI, WX  BHJMMOE = acCTPOHOMHUYECKUX 3HAHWIH,
JBIDKEHHE. ConHeuHas ~OTKDBITHSX B COBPEMEHHOH o oo o 11(0)¢
5.1 IICMEHTEI aCTPOHOMHIL H 7 1 ercTenta. aCTPOHOMEIL. https://m.edsoo.ru/7f4
acTpopU3UKH ComnHue. Conueunas = M3yuenne COBpPEMEHHBIX
aKTHUBHOCTb. HcTtouHuk @ MpeacTaBlICHUI o 1c97c

sHeprun CosHIa U 3BE3I.
3BE&3/bI, UX OCHOBHBIE
XapaKTePUCTHUKH.
JnarpaMma «CrieKTpaibHbINA
KIacC —  CBETUMOCTHY.
3BE31BI rJIaBHOU
MOCIEA0BATEILHOCTH.

MPOUCXOXKJIEHUM U 3BOJIOLUU
Connua u 3BE31.

W3ydyeHne  TUTIOB  TallaKTHK,
paguoTaakKTHK ®  KBa3apoB.
NzyueHne nBmkeHUS HEOCCHBIX
TE€JN, OBOJNIOUMH  3BE3T H
Bcenennoi, MPOILIECCOB,



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

3aBUCUMOCTD
«Macca — CBETUMOCTB» IS

3BE3 ] TJIaBHOU
MOCIIE0BATEIEHOCTH.

Bnytpennee CTpOECHHUE
3BE37. CoBpeMeHHbIe
MIPEJICTaBICHUS 0
MIPOUCXOXKICHUHT u

sposrony ColnHIa U 3BE3J.
OTansl )KU3HU3BE3 .
Mineunsii Ilyte — Hama
l'amakTuka.

IlonoxxeHne W JBMKCHHUC
Comunas ['amaktuke. TUIbI
rajaKTHK.

PanmoranakTuku v KBa3aphl.
YépHble Aablpbl B Aapax
ranakTuK. Bcenennas.
Pacuiupenne  BceneHHOM.
3akon Xa006x1a. Pas30Oeranue

rajakTHK. Teopus
Bosbiioro B3pbIBA.
PenukroBoe H3IIy4YEeHHE.

MacrirabHas CTPYKTypa
Bcenennoii.
MeraranakTHka.
Hepeménnsie POOIIEMBI
aCTPOHOMMUMU

NPOUCXOISIMX B 3BE3Iax, B
3BE3MIHBIX CHUCTEMaX,

B MEXrajllaKTU4eCKOH cpeje,
MacITabHOH CTPYKTYPHI
Bcenennoif. OO0BsicHeHUE
pacimiupenusi  BceneHHoW  Ha
OCHOBE 3aK0Ha Xab0ma.
[MoaroroBka K  OOCYXICHUIO
HEepEeHICHHBIX npobieM
aCTPOHOMHUMU. [IpoBenenue
HaOJIONEeHNH  HEBOOPYKEHHBIM
ra30M € HCIIOJb30BaHUEM
KOMITBIOTEPHBIX  TPHUIIOKEHHH
IUTSL  OTpeAeNiCHHs] TIOJOKCHHS

HeOeCHBIX 00BEKTOB Ha
KOHKPETHYIO JaTy: OCHOBHBIC
CO3Be3TUs CesepHoro

HOJIyLIapHSIH IPKUE 3BE3IBIL.
[lpoBenenue HaOMIOJACHUWNA B
teneckorr  JIyHBI, TUTaHET,
Mnineunoro Ilytu. Yvactme 8
ONCKYCCMM O HepeLUeHHbIX
npob6aemax acCTPOHOMUM

Hroro no pazneny

6.1

O6o0maroiee MTOBTOPEHHE

O0001menue "
CHCTEMAaTH3ALSA
COJIepIKAHMUS paszesoB

Kypca «MexaHnkay,

Pasznen 6. OGOBHIAIOIIEE IIOBTOPEHUE

Yyactue B IUCKYCCHH O POJH
GM3UKH ®W  acTPOHOMHH B
Pa3IMYHBIX chepax
JISSATEIIEHOCTH YeJI0BEKa.

bubmuoreka [JOK
https://m.edsoo.ru/7f4
1c97c



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

Hroro no pazgeny

«MonexynspHas puzuka u
TEPMOJIMHAMUKAY,
«DIEKTPOAMHAMHUKAY,
«Konebanuss u  BOJIHBDY,
«OCHOBBI crHenuaJIbHON
TEOPUH OTHOCUTEIIBHOCTIY,
«KBanTOBas (hus3mkay,
«OIeMEHTBI aCTPOHOMUHU H
acTpoU3UKI.

Ponb ¢puzuku u actpoHOMUH
B 3KOHOMMYECKOM,
TEXHOJIOTHYCCKOH,
COLIMAbHOW M 3TUYECKON
cepax JIEATSIILHOCTH
YeNoBEKa, pojb U MECTO
(U3YUKH 1 aCTPOHOMUH

B COBPEMEHHOM Hay4yHOU
KapTHHE MHUpa, 3HAYCHHUE
OITMCaTEIIbHOM,
CHUCTEMATU3UPYIOLLEH,
00BICHUTENTLHON u
MPOTHOCTHYECKOH QyHKIIHH
¢u3nUecKol TEOpHH, POJb
¢usnueckoii  TEOpUU B
(dbopMHupOBaHIH
MIpEJICTaBICHUI 0
¢bu3nyUecKoi KapTHHE MHUpa,
MeCTOQHU3MIECKON KapTHHBI
MUpa B o0meM psxy
COBpPEMEHHBIX
€CTEeCTBEHHO-HAYYHBIX
NPEACTaBICHUH O IPUPOAE

[MogroroBka  cooOmieHWd 0
MecTe (U3UUECKOW KapTHHBI
MHpPa B pSAAYy COBPEMEHHBIX
MPEJICTABJICHUI O IPUPOJIE.
Brimonnenne yueOHBIX 3aJaHUH,
JIEMOHCTPHUPYIOIIUX  OCBOCHUE
OCHOBHBIX TOHATHH,
(U3NUECKUX BEIUYHH U 3aKOHOB
kypca ¢puznknl0-11 knaccos

IToBTOpeHuE




OBIIEE KOJIMYECTBO YACOB

I10 ITPOIT'PAMME 08 4 !

BocnurarenbHbIi NOTEHIIUAJ IPEAMETA Peajin3yeTcs yepes:

— mnpuoOuieHne 00yJyaroImuXxcsl K POCCUMCKUM TPAJULUOHHBIM JyXOBHBIM LIEHHOCTSIM, BKJIFOYasl IEHHOCTH CBOEW ATHUYECKOW IPYIIIbI, IPAaBHUIIAM U
HOpMaM MOBEICHHsI, IPUHATHIM B POCCUIICKOM 00IIIeCTBE HA OCHOBE POCCUICKHX 0a30BBIX KOHCTUTYIHOHHBIX HOPM U IIEHHOCTEIH;

— HCTOPUYECKOE MPOCBelIcHHE, (HOPMUPOBAHUE POCCUICKON KYJIBTYPHOU U IPaKIaHCKOW UACHTUYHOCTH 00YYaIOIIUXCS;

— pa3BUTHUE JINYHOCTH, CO3JAHHUE YCIOBUH JIUIs CAMOOIPEAEIICHMS U COLMAIN3alliY HA OCHOBE COLIMOKYJIbTYPHBIX, JIyXOBHO-HPAaBCTBEHHBIXLIEHHOCTEN
U IPUHATHIX B POCCUHCKOM OOILECTBE MPaBHUJI U HOPM ITOBECHHS B MHTEpECAX YeJIOBEKa, CEMbH, O0IIECTBA U TOCY1apCTBa;

— (opmupoBanne y oOyyaromuxcsi 4yBCTBa NAaTPHOTH3MA, IPAXKIAHCTBEHHOCTH, YBAKEHUS K MaMsTH 3alUTHUKOB OTedecTBa U nojsuram ['epoes
OteuecTBa, 3aKOHY U IIPABOMOPSAKY, YENOBEKY TPYy/a U CTapIIeMy ITOKOJIEHUIO, B3AUMHOTO YBaXXEHH, OEPEeXKHOTO OTHOIICHHUS K KYJIbTYPHOMYHACIEANIO
U TPaAULIHSIM MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoit @enepanyy, Npupoe U OKpyKarollei cpene;

— yCcBOEHHE 00yUaroIUMICS 3HAHUI HOPM, JTyXOBHO-HPaBCTBEHHBIX LIEHHOCTEH, TPaJIUIIHIA, KOTOPhIE BEIPA0b0TAI0 POCCHICKOE 00IIECTBO (COIUATBHO
3HAYMMBIX 3HAHHUH);

— (opmupoBanue n pazBUTHE TUIHOCTHBIX OTHOIIEHUH K 3TUM HOpMaM, IIEHHOCTSIM, TPAAHIUAM (MX OCBOSHHE, TPUHSTHE);

— TPHOOpETEHHE COOTBETCTBYIOIIETO 3TUM HOpPMaM, HEHHOCTSIM, TPAIUIUSAM COILMOKYJIBTYPHOTO OIBITa MOBEICHMUS, OOMICHUS, MEKIMIYHOCTHBIX
COITMAJIbHBIX OTHOIHCHI/Iﬁ, IMPUMCHCHUA IMOJTYYECHHBIX 3HaHPII7[;

— JIOCTIDKEHHE JMYHOCTHBIX PE3yJIbTaTOB OCBOEHHS 001Ieo0pa3oBaTenbHbIXx nporpaMM B cooTBeTcTBHU ¢ PI'OC HOO (oco3HaHme poccHiiCcKoi
IPaXIaHCKOH HMIEHTUYHOCTH; CHOPMHUPOBAHHOCTH LEHHOCTEH CAMOCTOSITEIBHOCTH M HHHUIMATHBBI; TOTOBHOCTH OOyYaromMXCs K CamMOpa3BUTHIO,
CaMOCTOSITEIIBHOCTH W JIMYHOCTHOMY CAMOOTIPE/ICIICHUIO; HATMYME MOTHBAIUH K IIeJICHANIPaBICHHON COIIMAIBHO 3HAYNMOH NI TeTbHOCTH;

- ¢(hOpMHUPOBAHHOCTh BHYTPEHHEH MO3UIIUH JINYHOCTH KaK 0COO0r0 IIEHHOCTHOTO OTHOIIIEHUS K ce0e, OKPYKAFOIINM JIFOJISIM U JKU3HHU B LIEJIOM).

— BocnuratenbHas IesTeIbHOCTD MJIAHUPYETCSA U OCYIIECTBIIAETCS HA OCHOBE aKCHOJIOTHYECKOT0, aHTPOTOJIOTHIECKOT0, KYJIbTYPHO-HCTOPHUECKOTO,
CHCTEMHO-IETEIBHOCTHOTO, JINYHOCTHO-OPHUEHTHUPOBAHHOTO TMOAXOZ0B M ¢ Y4ETOM MPHHIIUIIOB BOCIHUTAHUS: TYMaHHCTHYCCKOW HAMpPaBICHHOCTH
BOCIIMTAaHUA, COBMECTHOM ACATCIIBbHOCTU )IeTeﬁ M B3POCJIBIX, CJICAOBAaHWA HPAaBCTBCHHOMY IIPUMEpPY, Oe3omacHoOi KHUBHCACATCIIbHOCTH, HHKIJIFO3UBHOCTH,
BO3PacTOCO0OPa3HOCTH.

— Ilporpamma BocmHTaHUS pealM3yeTCs B EAMHCTBE YYCOHOW M BOCIMTATENBHOW JAEATEIHHOCTH IO OCHOBHBIM HANpPAaBICHHUSIM BOCIIHTAHUS B
cootBercTBHH ¢ DI'OC HOO 1 oTpakaeT TOTOBHOCTH O0YYAOIIUXCS PYKOBOACTBOBATHCS IIEHHOCTSIMHE H IIPHOOPETAThH IEPBOHAYAIBHBIN OIBITACSTEIEHOCTH



Ha UX OCHOBE, B TOM YHCIIC B YaCTH:

— I'paxpganckoro BocHHTaHHs, CHOCOOCTBYIOIIEro ()OPMHPOBAHHIO POCCHHCKON TPaKAAHCKOW HICHTUYHOCTH, MPHHAAJIEKHOCTH K OOIIHOCTH
rpaxman Poccuiickoit ®@enepanum, K Hapoxy Poccnm kak MCTOYHHWKY BiacTh B PoccuiickoMm rocynmapcTBe M CyOBEKTy THICAYENIETHEH POCCHHCKOM
rOCyJapCTBEHHOCTH, YBaXKEHUS K IpaBaM, cB0Oo1aM U 00513aHHOCTSIM TpaykAaHuHa Poccun, MpaBoBOW ¥ MOJIUTHUECKON KYJIBTYPBI.

— TlaTpuotnueckoro BocnuTaHusi, OCHOBAHHOTO Ha BOCIIMTAaHHUH JIIOOBH K POAHOMY Kpaio, PomnHe, cBoeMy Hapoay, YBaKEHHs K IPyTHM Hapoaam
Poccum; nctopudeckoe mpocgerenne, GopMUPOBaHIE POCCUICKOTO HAITMOHAIBHOTO HCTOPUIECKOTO CO3HAHMS, POCCHICKON KyIbTYPHONU HACHTUIHOCTH.

— JlyXOBHO-HPaBCTBEHHOT'O BOCIIMTAHUS HA OCHOBE JYXOBHO-HPABCTBEHHOM KyJBTYphl HapoaoB Poccuu, TpagunnoHHBIX penuruil Haponos Poccun,
(hopMHUpOBaHHE TPAIULMOHHBIX POCCHMCKUX CEMEHHBIX LIEHHOCTEH; BOCIUTAHWE YECTHOCTH, JOOPOTHI, MUIOCEPANS, CHPABEAINBOCTH, APYKEITIO0US U
B3aMMOIIOMOILY, YBKEHHSI K CTAPILIUM, K ITaMSITH PEIKOB.

— DCTEeTHYECKOTO BOCIHTAHHS, CIIOCOOCTBYIOMIETO0 (DOPMHUPOBAHUIO ICTETUYECKON KYJIBTYphl Ha OCHOBE POCCHHCKUX TPAAMIMOHHBIX TYXOBHBIX
LIEHHOCTEH, NPUOOILIEHHE K JIyYIInM 00pa3laM OTeYeCTBEHHOTO 1 MUPOBOI'O HCKYCCTBA.

— ®usnueckoro BOCIUTAHUS, OPUEHTHPOBAHHOTO Ha (OPMUPOBAHHE KYJBTYPHI 3J0pPOBOrO 00pa3a >KU3HU M AMOLMOHAIBHOTO OJaronoiaydus —
pa3BuTHE HU3NUECKUX CIIOCOOHOCTEH C yUETOM BO3MOXKHOCTEH M COCTOSIHUS 34O0POBbsI, HABBIKOB 0€30MacHOI0 MOBEIEHHs B MPUPOJHON U COLMAIBHON
cpeze, Ype3BbIlUYaiHbIX CUTYaIUSX.

— TpynoBoro BOCIHUTaHUS, OCHOBAHHOTO Ha BOCIIMTAHUHM YBXKEHUS K TPYyHy, TPYIIIIUMCS, pe3yibTaTaM TpyzAa (CBOEro M APYTHX JOJIeH),
OpPHEHTAIlMM Ha TPYJOBYIO AEATEIHLHOCTh, MOJTy4YeHHE MPO(ECCUH, JIMYHOCTHOE CaMOBBIpa)KEHHE B MPOJIYKTUBHOM, HPaBCTBEHHO JOCTOHHOM TpyAe B
poccuiickoM o0IecTBe, JOCTHKEHHE BBIAIONINXCS PE3YJIbTATOB B IPO(PECCUOHATLHOH /IS TeTbHOCTH.

— DKOJIOrH4eCcKOT0 BOCIUTAHUSI, CIOCOOCTBYIOIIEr0 (POPMHUPOBAHHUIO HKOJIOTMYECKOH KYJIbTYPbI, OTBETCTBEHHOI'0, OEPEXXHOT0 OTHOILIEHHS KIPUPOJIE,
OKpY’KaroIlel cpesie Ha OCHOBE POCCHMCKHUX TPaJUIIMOHHBIX TyXOBHBIX [IEHHOCTEH, HABBIKOB OXPAaHBI, 3aIHUThI, BOCCTAHOBICHUATIPHUPOIbI, OKPY KaroIei
Cpensbl.

— LenHocTn Hay4HOTrO MO3HAHUS, OPUEHTUPOBAHHOTO HA BOCIMTAHUE CTPEMIICHHS K MO3HAHWIO ceOs W APYTHX JIIOJeH, IpUPOabl U o0IIecTBa, K
MOJTYYEHUIO 3HaHU, KaUeCTBEHHOI'0 00pa30BaHus ¢ YUETOM JIMYHOCTHBIX HHTEPECOB U OOIECTBEHHBIX OTPEOHOCTEN.

— BocnurartenbHpIl MOTEHIMAN NpeAMETa MOXET OBITh pealin30BaH 4Yepe3 ydacThe OOYYaloUIMXCsl B MEPONPHATHAX, HPEAyCMOTPEHHBIX
®denepabHBIM KaJIEHAAPHBIM TIAHOM BOCTIUTATEIBHON PaOOTHI:



ITOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KosunvecTBO 4acoB DJIeKTPOHHbBbIE

Ne Hara uudgposbie

Tema ypoxka Koutpoabnble IIpakTuyeckue
n/n Bcero H3yuyeHusi  oOpa3oBaTesibHbIE

padoThI padoThI
pecypchl

®dusrka — HayKka 0 IPUPOJIC.

1 Hayunsie MeT(})] bl HO?I,)H;HIfﬂ 1 bubmorexa HOK

Y A https://m.edsoo.ru/ff0c32e2
OKPY’KaOIIET0 MUpPa
Ponb u mecTo pusuku B

5 (GhopMHPOBaHUK COBPEMEHHOMN 1 bubnnorexa [JOK
Hay4YHOU KapTHUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeATETHLHOCTH JIIOIeH
MexaHnnyeckoe IBUKEHUE.

3 OTHOCHUTENBHOCTh MEXaHUYECKOTO 1 bubmmoteka IIOK
neuxkenus. [lepemenenue, https://m.edsoo.ru/ff0c3508
CKOpOCTb, YCKOPEHUE

4 PaBHOMEpHOE ITPsAMONIMHEHOE 1 bubmmnoreka HOK
JBHKCHHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEeHHOE MPSMOTUHENHOE 1 bubmuorexa [IOK
JIBHKECHUE https://m.edsoo.ru/ff0c372e

5 CBoOoiHOe majieHne. Y CKopeHue 1 bubmmoreka [JOK
CBOOOHOTO MaICHUS https://m.edsoo.ru/ff0c39cc
KpuBonuHelHoe IBUXEHUE.

7 JIBr>keHre MaTepraibHOM TOUKH T10 1 bubmorexa [TOK

P https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTHU



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

[IpuHLIHAII OTHOCUTENBHOCTH

bubnunoreka LIOK

8 lNanunes. MuepunalibHbIE CUCTEMBI
p Hv https://m.edsoo.ru/ffOc3be8
otcyeTta. [lepBbiii 3akon HproToHa
Macca tena. Cuia. Ilpunnun
9 cynepno3uiuu cuwi. Bropoii 3akon bubmmorexa [JOK
yrep ’ p . https://m.edsoo.ru/ffoc3be8
HeroToHa ai1st MaTepuanbHON TOYKH
Tpetuii 3akoH HeroToHa niis bubnnorexa [JOK

10
MaTepHAIbHBIX TOUEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHOro TsaroreHus. Cumna

11 Tsokectu. [lepBas kocMHudeckas bubmmorexa [IOK

PP https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cua ynpyroctu. 3akoH ['yka. Bec bubmmoreka [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapdunuent

13 TpeHust. Cuiia CONpOTUBIICHUS PU bubmuoreka [IOK
IBIDKEHUH TEJa B )KUIKOCTH WU https://m.edsoo.ru/ffOc3f76
rase
[ToctynaTtensHoOe U BpamareabHOe

14 JIBIDKEHUE a0COJIFOTHO TBEPIOTO bubnnorexa [JOK
tena. MomeHT cuibl. [liteqo cubl. https://m.edsoo.ru/ff0c41a6
VYcnoBust paBHOBECHS TBEPIOTO TeIa
HNMnynsc MaTepuanbHOU TOYKH,

15 CHUCTEMBbI MaTepPUAIIbHBIX TOYEK. bubnmnorexa [JOK
Wmnynbe cuitbl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
UMITyJIbCa. PeakTHBHOE TBHKCHHE

16 PabGoTa 1 MOIIIHOCTH CHJIBI. but6mmoreka [IOK

Kunernueckas sHeprus

https://m.edsoo.ru/ff0c4502



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

MatepHuaabHON ToukH. Teopema 06
U3MEHCHUH KUHETHYCCKON SHEPrUH

17

[TorennmansHas 3HEPrHUsL.
[ToreHunanbHas 3HEprus yrupyro
e OPMHUPOBAHHOM MPY>KUHBL.
ITorennmaneHas 3HEPrUs TENA
BOJIM3U MOBEPXHOCTH 3eMIIU

bubnunorexa LIOK
https://m.edsoo.ru/ffOc461a

18

IToreHnmanpHBIC U
HEIOTEHIHAJIbHBIE CHIIBI. CBA3b
paboThl HEMOTEHIIUATBHBIX CUII C
M3MEHEHUEM MEXaHUYECKOW SHEPTUU
CHUCTEMBI TeJl. 3aKOH COXPaHECHUS
MEXaHUYE€CKON SHEPruu

bubnunoreka LIOK
https://m.edsoo.ru/ff0c478c

19

JlabopaTtopHas pabota Nel
«WccnenoBanue cBsizu pabOTHI CHITBI
C U3MEHEHNEM MEeXaHHUECKOM
SHEPIUH TeJjla Ha IPUMEPE
PaCTSIKEHUSI PE3UHOBOTO KIYTa»

20

KonTponbHas pabora no teme
«Kunemaruka. JlnHamuka. 3aK0HBI
COXPAHEHHUS B MEXaHUKE)

bu6mmoteka IIOK
https://m.edsoo.ru/ffOc4b74

21

22

OCHOBHBIE TTOJIOKEHUS
MOJIEKYJIIPHO-KMHETUYECKOMN
Teopun. bBpoyHOBCKOE JBUKEHUE.

Hudbdysus

XapakTtep JBUKEHUS U
B3aMMOJCHCTBHUS YaCTHII BEIISCTBA.
Mogenu cTpoeHus ra3oB, JKUAKOCTEH
1 TBEPJIBIX TEI

bubnunorexa LIOK
https://m.edsoo.ru/ffOc4dc2



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

23

Macca monekyn. Konnuectso
BemlecTBa. [locrosuHas ABoraipo

24

25

26

TennoBoe paBHOBecue. Temmeparypa
u e€ usmepenue. Illkana remneparyp
Ienscus

Uneansueiii raz B MKT. OcHoBHOE
ypaBHeHue MKT

AOcomoTHas TemrepaTypa Kak Mepa
cpeHel KHHETUYECKOM SHEPruun
JBUKEHUS MOJIEKYJl. Y paBHEHHUE
MenpeneeBa-Knaneiipona

bub6nmoreka IIOK
https://m.edsoo.ru/ffOc4fde

bubnunoreka LIOK
https://m.edsoo.ru/ff0c511e

27

3akoH /lambToHa. ["a30BbIC 3aKOHBI

28

29

30

31

32

JlaboparopHas pabota Ne2
«Hccnenosanue 3aBUCUMOCTH
MEX]Ty TTapaMeTpaMu COCTOSTHUS
pa3peKEHHOTO Ta3ay

I/I30Hp0ueccm B UACAJIbHOM ra3c u
ux Fpa(l)I/ILIeCKOG NpeaACTaBJICHUC

BnyTtpeHnHss sHeprus
TEPMOJIMHAMHYECKON CUCTEMBI U
criocoOn! €€ n3meHenus. KoanuectBo
TEIUIOTHI U paboTa. BHyTpeHHss
SHEPrUsi OJHOATOMHOI'O UJEATBHOTO
rasa

Buas! Tennonepenaun

VY nenbHas TEIUIOEMKOCTE BEIIECTBA.
KonunuecTBo TemioTs! npu

bubnmorexa LIOK
https://m.edsoo.ru/ff0c570e

but6mmoreka [IOK
https://m.edsoo.ru/ff0c5952

bubnunorexa LIOK
https://m.edsoo.ru/ff0c5c36

bubnunoreka LIOK
https://m.edsoo.ru/ff0c5c36



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36

teronepenaye. AnnadaTHbIN
nporecc

IIepBblil 3aKOH TEPMOAMHAMUKY U

bub6nmoreka IIOK

33
€ro NPUMEHEHHUE K U30ITPOLIECCaM https://m.edsoo.ru/ff0c5efc
HeoOpaTiMoCTh MpOIeccoB B
34 npupojie. Bropoii 3akoH bubmorexa LOK
pupode. HTop https://m.eds00.ru/ff0c6230
TEPMOJIMHAMUKHU
35 [Mpunmun nevicteus u KI1/ bubnunoreka LIOK
TETJIOBOM MaIlIuHbI https://m.edsoo.ru/ff0c600a
36 Hukn Kapuo u ero KI1/]
37 DKOJIOTHYEeCKHEe TPOOIECMbI
TETUIOIHEPTETHKH
O6o0maromuii ypok
38 <<MOJ'II:K HI: HaS}I]F()i)I/I?,I/IKa OcHoOBBI bubmorexa LOK
Yp ’ https://m.edso0.ru/ff0c6938
TEPMOJTUHAMHUKH
KonTponbHas padbora no teme
39 «Monexynsprast pusuka. OCHOBBI bubmmorexa [JOK
YIp ’ https://m.edsoo.ru/ff0c6a50
TEPMOTTHAMUKID
40 [TapoobpazoBaHue 1 KOHACHCAIHSL. bubmuoreka [IOK
Hcnapenue u KAreHue https://m.edsoo.ru/ff0c63b6
AOCONIOTHAS U OTHOCUTEIbHAS
41 BIIQXKHOCTh BO3Ayxa. HackllieHHbIH Bubmmorexa [IOK
AY%a: - https://m.edsoo.ru/ff0c64d8
nap
TBépnoe Teno. Kpucramnmueckne n
aMmopdHbIe Tea. AHU30TPOIIHS
P o P bubnuotexa [JOK
42 CBOMCTB KpucTaioB. JKujakue

Kkpuctayisl. CoBpeMEHHbIE
MaTepuabl

https://m.edso0.ru/ffOc65f0



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0

[laBnenue n KpUCTaIM3ALIMSL.

43 V nenpHas TEIUIOTA [JIABJICHUS buGnuorexa [IOK
A ' https://m.edsoo.ru/ff0c6708
CyOnumarnus
bubnunorexa LIOK
44 % §
PABHEHHUE TCITOBOTO basarca https://m.edsoo.ru/ff0c6820
DneKTpu3anus Tell. DINeKTPUISCKUi
45 3apsia. JIBa BUJIa DIEKTPUIECKUX bubmmorexa [JOK
P a p https://m.edsoo.ru/ffOc6bcc
3apsI0B
IIpoBogHMKH, TUANCKTPUKH U
46 H(I))JI HHOBO HIfKI/I SagH Bubmiorexa OK
yHpoBoaL ’ https://m.edsoo.ru/ffOc6bcc
COXPAHCHHUS IJICKTPUUYECKOTO 3apsiia
BzaumoperictBue 3apsioB. 3aKoH
47 Kymona. TouedHnIl i1eKTpudecKuil bubnnorexa [IOK
Y ’ p https://m.edsoo.ru/ff0c6ce4
3apsi
Hanpsx€HHOCTD 3JIEKTPUYECKOTO
48 nosist. [IpuHnmn cynepnosunyu bubmuoteka [IOK
JJIEKTPUYECKUX MoJen. JInnun https://m.edso0.ru/ff0c6df2
HANPSKEHHOCTH
PaGota cuit 31eKTpoCcTaTHuecKoro
49 nois. [Torennuan. PasHocTs bubnmorexa HOK
' fait. https://m.edsoo.ru/ff0c6f00
[IOTEHIAAIIOB
I[TpOBOIHUKH U TAIEKTPUKHA B
50 3J'IpeKT OCTaTI/IqeiKOM noljie bubnmorexa LOK
p ’ https://m.edsoo.ru/ff0c7018
JuanexkTpudeckasi MpOHUIIAEMOCTh
b K
51 Onektpoémkoctb. Konnencarop nommorexa [O

https://m.edsoo.ru/ff0c7126



https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126

52

DIEKTPOEMKOCTD IJIOCKOTO
KOHJIeHCAaTopa. DHePTus
3apsDKEHHOTO KOHJICHCAaTopa

bubnunoreka LIOK
https://m.edsoo.ru/ff0c72c0

53

JlaboparopHuas pabota Ne3
"N3mepeHue 31eKTpOEMKOCTH
KOHJIeHcaropa"

54

[IpuHIMD NeHCTBHS U IPUMEHEHUE
KOHJICHCATOPOB, KOMTUPOBAILHOTO
armapara, CTpyMHOr0 IIpHHTEpa.
DIIeKTpOCTaTUYECKas 3alIHTa.
3azeMyIeHHE SIIEKTPOIPUOOPOB

55

DJIEKTPUUYECKHI TOK, YCIOBHS €r0
cyuiectBoBaHus. [[0CTOAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Comnpotusnenue. 3akon Oma ist
yJacTKa Ienu

56

[TocnenoBarenpHOE, MapaieIbHOE,
CMEIIaHHOE COeTMHEHHE
MPOBOJTHUKOB. JIaGopaTropHas
pabota Ne4 «M3yueHne cMemanHOTo
COCIIMHEHUS PE3UCTOPOBY

bu6nunorexa LIOK
https://m.edsoo.ru/ffOc74f0

57

58

PaboTa 1 MOITHOCTH JEKTPUIECKOTO
Toka. 3akoH Jlxoyins-Jlenma

3akoH OMa AJi MOTHOM (3aMKHYTOM )
anekTpuueckoil nenu. Koporkoe
3ambikaHue. JlabopaTopHas pabora
No5 «3mepenune DJ1C nucrtoununka
TOKa ¥ €r0 BHYTPEHHETO
COTIPOTUBIICHUS

bubnunorexa LIOK
https://m.edsoo.ru/ff0c7838

bubnunorexa LIOK
https://m.edsoo.ru/ffOc7ae0



https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

DneKTpOHHask IPOBOAUMOCTD

TBépI[BIX METaJUIOB. 3aBUCHUMOCTh

> COIPOTUBIICHUS METAIIJIOB OT
Temneparypbl. CBEpXIIPOBOAUMOCTh

60 DIIEKTPUUYECKHI TOK B BaKyyMe.
CBoiiCcTBa AJIEKTPOHHBIX ITYYKOB
[TomynpoBoIHUKH, UX COOCTBEHHAs

61 Y IIPUMECHAs ITPOBOIUMOCT. bubnuoreka [IOK
CaolicTBa p—N-niepexoja. https://m.edsoo.ru/ff0c84ae
[omynpoBoAHUKOBBIE TIPUOOPHI
DJIEKTPUUYECKHI TOK B pacTBOpax U

62 pacriuiaBax 3JeKTPOJIHUTOB. bubnnorexa [JOK
DIIEKTPOTUTHYECKAS JUCCOIHAITHSI. https://m.edsoo.ru/ff0c82ba
DIIEeKTPOIHN3
DNEKTPUYECKUM TOK B ra3ax.

63 CaMocCTOsITeTbHBIN U bubnuoreka [{OK
HECaMOCTOSATEIIbHBIN pa3psil. https://m.edsoo.ru/ff0c84ae
Momnnus. [Inazma
OnexTpudeckrue Npudopsl U

64 YCTPOICTBA U UX MPAKTUYECKOE bubmuorexa [IOK
npuMeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

65 O06o0mamuil ypok bubnuoreka [JOK
«DNEKTPOAUHAMUKA» https://m.edsoo.ru/ff0c88be
KonTponbhas pabota no teme

66 «2nekTpoctatuka. [locTosiHHBIN bubnuotexa [JOK

3NEKTpUYEeCKUil TOK. TOKH B
PA3INYIHBIX CpCAAX»

https://m.edsoo.ru/ffOc8a8a



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a

67 O6o6mmarmuii ypok o Temam 10 1 bubmmoreka [JOK
KJlacca https://m.edsoo.ru/ff0c8c56
68 O6o6mmarmuii ypok o temam 10 1 bubnmnoreka HOK
KJlacca https://m.edsoo.ru/ffOc8f6c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KosunvecTBO 4acoB JJIeKTPOHHbIE
(]
JI:;-II Tewa ypoxa Bcero Kontpoakueie — Ipaxruecikue fI[SayT:GHI/Iﬂ :)I;I[?al;(()::fenbﬂme
padoThI padoThI pecypen
[TocTosITHHBIE MATHUTHI U X

1 B3auMOJIeHCcTBHE. MarHUTHOE IIOJIE. 1 bu6mmoreka [IOK
BekTop MarHuTHON MHIYKLIHH. https://m.edsoo.ru/ff0c9778
JIvHMM MarHUTHOW MHAYKUWU
MarnuTtHoO€e 1oJie TPOBOJIHUKA C

5 ToKOM. OnbIT DpcTeaa. 1 bubnnoreka [JOK
BzaumopelicTBue mpoBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
Jlaboparopnas pabota Nel

3 «I/I3yzeHI/IlZ MaFII){I/ITHOFO I0JIS 1 1 bubnuorexa LIOK

https://m.edsoo.ru/ff0c98fe
KaTYLIKH C TOKOM»
JlelicTBME MAarHUTHOTO TIOJIS HA
POBOAHMK ¢ ToKoM. Cuiia Amnepa.

4 JlaGopatopHast pabota Ne2 1 1 bubnnorexka [JOK
«Hccnenosanue neucTBUA https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MarHuTa Ha paMKy ¢
TOKOM»

JlelicTBME€ MAarHUTHOTO TOJIS Ha

5 JBHKYIIYIOCS 3apSKEHHYIO 1 bubnnorexka [JOK
yactuiy. Cuna Jlopenma. Pabora https://m.edsoo.ru/ff0c9df4
cuiibl JIopeHna

6 DJIEKTpOMAarHuTHasl MHIYKLHS. 1

IToTok BEKTOpa MarHUTHOMN



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

unaykuud. DJ1C uaaykiun. 3akoH
3JICKTPOMArHUTHOW WHIYKITUN
®dapanes

Jlaboparopuas pabota Ne3
«HccnenoBaHue sIBICHUS
3HeKTpOMaFHHTHOﬁ UHAYKIUH

bubmuorexa [JOK
https://m.edsoo.ru/ff0cal50

NHnyKTUBHOCTD. SIBIIEHUE
camounaykiuu. J/C
CaMOUHIYKIUU. DHEPrusi
MAarHUTHOTO TOJISl KATYIIKU C TOKOM.
DIIeKTPOMarHuTHOE IOJIe

bubmuorexa [JOK
https://m.edsoo.ru/ff0ca600

TexHuueckue ycTpoicTBa 1 X
IPUMEHEHUE: IOCTOSIHHbIE MarHUTHI,
AIIEKTPOMAarHUTHI,
AIIEKTPO/IBUTaTeNb, YCKOPUTEIN
AJIEMEHTApHBIX YaCTHII,
UHIYKIMOHHAs 1eYb

10

11

12

O6o0matomuii ypok « MarHutTHoe
noJie. DJIEeKTpOMarHuTHast
I/IHJIYKIII/H[»

KonTpomnpHas pabota mo Teme
«MaramTHOE II0JI€.
BHGKTpOMaFHI/ITHafI HUHAYKIOUSD

CBOOOIHBIE MEXaHHYECKHE
konebanus. 'apMoHndeckue
KoneOaHus. YpaBHEHUE
TapMOHHYECKHUX KOJIeOaHUH.
[IpeBpaiienue sHepruu

bu6nmoreka [JOK
https://m.edsoo.ru/ffOcab82

bubnmnoreka [JOK
https://m.edsoo.ru/ffOcad58

bubnmnoreka [JOK
https://m.edsoo.ru/ffOcaf06



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

13

14

15

JlaboparopHas pabota Ned
«HccnenoBanue 3aBUCHMOCTH
Heproa MajbiX KojieOaHui rpy3a Ha
HHUTHU OT JUTMHBI HUTH U MACChI
rpy3a»

KonebarenpHbIit KOHTYD.
CB00OOIHBIC AIEKTPOMATHUTHBIE
KOJIcOaHHS B MICATHbHOM
KoJicOaTeIbHOM KOHTYpE. AHAIOTHS
MEXTy MEXaHHUCCKUMH U
SJICKTPOMAarHuTHBIMH KOJIe0aHUsIMU

®opmyina Tomcona. 3akoH
COXPAHEHHUS SHEPTUU B UJI€ATIBHOM
K0JIeOaTeIbHOM KOHTYpe

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ch820

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcb9c4

16

[Ipencrasnenue o 3aTyxaromux
Kosie0aHusx. BeIHyX/1eHHbIE
MeXaHUUYECKUE KojaeOaHMsl.
Pe3onanc. BeinyxneHHbIE
3JIEKTPOMArHUTHBIE KOJIeOaHMs

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbbh86

17

[IepeMeHHBIH TOK.
CunycouanbHbIA TEPEMEHHBIN TOK.
MomHOCTh IEPEMEHHOI0 TOKA.
AMIITUTYTHOE U IEHCTBYIOLIEE
3HAUEHUE CUJIbI TOKA U HAIIPSKEHUSI

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IponssoscTso,
nepegava u norpedieHue
AIEKTPUYECKON SHEPIUU

19

Y CTpolcTBO M TPAaKTHUECKOE
MPUMEHEHHUE AIIEKTPUIECKOTO

bubmuorexa [JOK
https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

3BOHKA, F€HEpaTOpa NEPEMEHHOTO
TOKa, JIMHUH dJIeKTporiepead

OKOJIOTUYECKUE PUCKU IIPU
IIPOU3BOICTBE NIEKTPOIHEPIUU.

20 Kynbrypa ucnons3oBanus
ANEKTPOIHEPIUU B MIOBCEAHEBHOMN
KU3ZHU
MexaHuueckre BOJIHBI, YCIOBUS

acrpoctpaneHnus. [lepuon.
21 FC):KOPPOCTII;ppaCHpOCTpaI})ICHHH u bubamorexa LOK
https://m.edsoo.ru/ff0cca54

JUtMHa BOJIHBL. 1lonepeunsie n
MIPOJIOTILHBIEC BOJIHBI

29 3ByK. CKOpOCTH 3BYyKa. | pOMKOCTH bubnnoreka [JOK
3ByKa. BeicoTa ToHna. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
DNIEKTPOMarHUTHbIE BOJIHBI, UX

23 cBoiicTBa U ckopocts. [Ilkana bubmmorexa LIOK

https://m.edsoo.ru/ffOccfe

3JIEKTPOMArHUTHBIX BOJIH
[IpuHUMIIBI paIOCBA3U U

24 tTeneBuaeHus. Pazsurue cpencts
cBs3u. Paguonokanus

o5 KonTponbhas pabota «Konedanus u bubnnorexka [JOK
BOJIHBDY https://m.edsoo.ru/ffOcc6f8
[IpssMonuHENHOE pacpOCTpPaHEHHE

26 CBETa B OJHOPOJHOMU Cpejie. bubnmnoreka [JOK

Todeunslii ICTOUHUK cBeTa. JIyd
cBeTa

https://m.edsoo.ru/ff0cd350



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350

OtpakeHue cBeTa. 3aKOHbI

27 oTpaxkeHus ceera. [loctpoenue bubmmorexa [JOK
P . P https://m.edsoo.ru/ff0cd4e0
M300paXeHH B IJIOCKOM 3epKajie
[Ipenomienue ceera. IlonHoe
08 BHYTpPEHHEE OTPA’KEHUE. bubmumoreka [IOK
IIpenenbHblil yroyi noJIHOro https://m.edsoo.ru/ffOcd7f6
BHYTPEHHET0 OTPAKEHUS
JlaboparopHnas padota Ne5
29 ((I/ISMI; GHI:/IC n(f)KasaTeJIs{ bubmmorexa [JOK
P https://m.edsoo.ru/ffOcd67a
MIPEIIOMIICHUS CTCKIIa»
JIunzel. [TocTpoenune n3o00pakeHui
30 B inH3e. DopMyia TOHKOW JTHH3BI bubmorexa HOK
- TOPMY ’ https://m.edsoo.ru/ffocddle
YBenuyeHue JuH3bI
JlaGopatopHas pabota Ne6
31 «HccnenoBanue cBOKCTB
M300paXEHUI B TUH3AX)
Hucnepcus cBeta. CII0OXKHBIN COCTaB
32 6emnoro csera. Lser. JlaboparopHas
pabota No7 «Habmronenue
JTUCTIEPCUU CBETa»
33 UnTepdepenmus crera. Audpaxius bubnnorexka [JOK
cBeta. JludpakunoHHas pemeTka https://m.edsoo.ru/ffOced22
34 [TonepeyHOCTh CBETOBBIX BOJIH. bubnuorexa [IOK
[Tonsipusanus ceera https://m.edsoo.ru/ff0cf02e
OnTuueckue MpudOPHI U YCTPOHCTBA
35 U YCJIOBUS UX 0€3011acHOTrO

MMPUMCHCHUA



https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e

rpaHI/ILIBI MPUMCHUMOCTHU
KJIaCCUUECKON MEXaHUKH.

bubmuorexa [JOK

36
[TocTynaTel cnenuaibHON TEOPUHN https://m.edsoo.ru/ffOcf862
OTHOCUTEJIbHOCTH
OTHOCUTENBHOCTD
37 OJIHOBPEMEHHOCTH. 3aMeIJIEHUE bubmmorexa LIOK
P ] https://m.edsoo.ru/ffOcfa42
BPEMEHH U COKpAIIEHUE JITTHHBI
DHeprus U UMIYJIbC
38 pensiTuBUCTCKON yacTulibl. CBA3b bubnuoreka [IOK
MAacChl C SHEPIUEN U UMITYJIBCOM. https://m.edsoo.ru/ffOcfc68
DHeprust MoKos
KonTponbnas pabota «OnTuka.
39 OCHOBBI CHIETIHAILHOM TeOpUun bubmmorexa [JOK
H P https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIILHOCTHY
40 ®oronsl. opmyina [Inanka. bubnuoreka [IOK
DHeprus U UMNyasc GoToHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIE0BaHNE Eu6 LIOK
nonmoTexa
41 . A T.
PoroopexTa. OrbrTe! https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbl poTodddexta. YpaBHEHHE
42 BﬁHmTeEHa nqs)[(b(bommb(gema bubmmorexa [TOK
A ) https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» porospdexra
Hasnenue ceera. OnwiTh [1. H.
43 JleGeneBa. XuMHUYeCKOe IEHCTBHE bubmmorexa [JOK
AeBd. a https://m.edsoo.ru/ff0d04a6
cBeTa
44 TexHudeckue ycTpoiucTsa u

MPAKTUYCCKOC ITPUMCHCHUC:



https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6

¢doTorsieMeHT, POTONATIHK,
cojHeuHast baTapest, CBETOIHUO/T

Perenne 3agau 1mo reMe «IJIEMEHTHI

bu6mmoreka [IOK

45 KBaHTOBOW ONTHKI https://m.edso0.ru/ff0d0302
Mopens atoma TomcoHa. OnbITEI

46 Peszepdopna no paccesauro o- bubmorexa LHOK

https://m.edsoo.ru/ff0d091a
yactuu. [InanerapHas Mmozens atoma
bubmuorexa [JOK

41 Hoctynarst bopa https://m.edsoo.ru/ffOdOafa
Wznyuenue u nornouieHue GOTOHOB

48 IIPU [ePeX0/ie aTOMa C OJTHOTO bubnnoreka [JOK
YPOBHS 3HEPruu Ha Apyrou. Buasl https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
BonHoBBIE cBOMCTBa yacTull. BosiHbI

49 ne bpoins. KopnyckymnspHo- bubnnoreka [JOK
BOJIHOBOM Jyanu3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0Oca8
BBIHYKJICHHOE U3JTy4YEeHHE
OTKpbITHE PATUOAKTUBHOCTH.

50 OmnsiThl Pesepdopaa no bubnnorexka [JOK
OIIPENIEIIEHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaAMOAKTUBHOTO U3ITYYEHUS
CgoiicTBa anbda-, 6era-, raMma-

51 u3iydeHus. BousHue
PaANMOAKTUBHOCTHU Ha KUBBIE
OpraHU3MBI
OTKpbITHE TPOTOHA U HEUTPOHA.

59 N3otonbl. Anbda-pacmna. bubnnoreka [HOK

DIIeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnazn. I'aMmma-nu3nyyenue

https://m.edsoo.ru/ff0d1162



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162

53

54

55

56

DHeprusi CBsSI3U HYKJIOHOB B si/Ipe.
Snepublie peakuuu. AnepHblid
peakrtop. [IpoGiieMbl, IEPCIIEKTUBHI,
9KOJIOTUYECKHE ACTICKTHI SIICPHOMN
SHEPIreTHKU

DnieMeHTapHble YacTullbl. OTKpHITHE
MO3UTPOHA. MeTo 16l HAOIIOICHUS U
pErucTpalum 3JIeMEHTAPHBIX
yactull. Kpyrisliii cron
«DyH1aMEHTaJIbHbIE
B3anMoaeHcTBHA. EMMHCTBO
(bu3nYECKOI KapTUHBI MUPa»

Bun 3Bé3agnoro Heba. Co3Be3aus,
APKUE 3BE3/bI, IUNIAHETHI, UX
BunuMoe asmkeHue. ConHeuHas
cucremMa

Connue. ConHeuHast akTUBHOCTb.
HcTtounuk sHeprun CosHLA U 3BE3 ]

bubmuorexa [JOK
https://m.edsoo.ru/ff0d1356

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

57

3BE3bI, X OCHOBHEIE
XapaKTePUCTUKHU. 3BE3IbI TTIABHOM
MOCJIeI0BATEIbHOCTH. BHYTpeHHEe
cTpoenue 3BE311. CoBpeMeHHBIE
MPEJICTABICHUSI O TIPOUCXOXKICHUU H
spomroni CoHIIA U 3BE3]

58

Mnineunsiii [IyTe — Hama
["anaktuka. [lonoxxeHue u 1BUKEHUE
Connua B Nanaktuke. ["anakTuku.
UYépHble AbIPHI B sIpax rajJakTHK



https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

59

Bcenennas. Paz0eranue rajiakTuk.
Teopust bosbiioro B3peIiBa.
PenukToBOC M3ITyUYeHUE.
MeraranakTuka

60

Hepemennsie npo0iaembl
ACTPOHOMHH

61

62

63

64

65

66

KonTponbhas pabota «DneMeHTbI
ACTPOHOMHUU U aCTPOPUIUKU»

O6o6maromuit ypok. Poib ¢pusuku
1 aCTPOHOMHHU B SKOHOMHUYECKOH,
TEXHOJIOTHYSCKOM, COIMAJIbHON U
ATUYECKOH chepax esaTeIbHOCTH
YyeJloBeKa

O6o6marmuii ypok. Pons 1 Mmecto
(GU3UKU ¥ aCTPOHOMUHM B
COBPEMEHHOM HAYYHOU KapTUHE
Mupa

Ob6o6maromuit ypok. Posib
¢du3nveckoil Teopun B
(opMHpOBaHUY MPEICTABICHUI O
¢du3nueckoil kapTHHE MHUpa

O6o06matomuii ypok. Mecto
(bu3nYECKO KapTUHBI MUPA B
o011eM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX
MPEJICTABICHUI O IPUPOJIC
[ToBTOpeHne. MaruuTHoe mouie.
DNEeKTpOMarHuTHasE MHIYKIUS




[ToBTrOopenue. OnTuka. OCHOBBI

67 CIIeNUAJILHON TEOpUHr 1
OTHOCUTEILHOCTH
[ToBropenue. KBantoBas ¢uzuka.
68 DJeMEHTHI AaCTPOHOMUU U 1 Bubmorexa ITOK
p https://m.edsoo.ru/ff0d1784
acTpou3uKu
OBHIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



https://m.edsoo.ru/ff0d1784




YYEBHO-METOJINYECKOE OBECNEYEHUE OBPA3OBATEJBHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

1. ®wuszmka, 10 kmacc/ Msxumes .4, byxoBueB b.b., Corckuit H.H. mon pemakumeit
[TappentreBoit H.A., Akunonepaoe obmectBo «M3narensctBo «IIpocBemenuer»

2. Owusuka, 11 xmacc/ Msaxumes I'.JI., Byxosues B.B., Yapyrun B.M. nox penakuueit
[TapdentbeBoit H.A., Akiimoneproe oomiecTBo «M3aarenberBo «IIpocBemiennes

METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. ®wusuka. 10 knace. Meroauueckoe nocobue, Ietposa M. A
2. ®wusuka. 11 knacc. MeTonuueckoe ocooue, [TerpoBa M. A.

3. ®wusuka. 10-11 knacc. MeToaudeckre MaTepHabl 11 yuuTens. ba3oBblil M yriry6neHHbIi
ypoBaHu. ®T'OC", Tuxomuposa C.

4. ®uszuka. KonTposb 3HaHuii, yMenuii u HaBbIKOB yuamuxcs 10-11 kmaccos. Basosblii u
npodunbHb ypoBHH 10 MsikuieBy

5. Owusuka. [Moypounsie paspabotku. 10 kmacc. Basosblii yposens. Caypos 0. A. Ilo
MskumeBy

6. ®wusuxa. IToypounsle paspaborku. 11 kmacc. Basosblii yposenb. Caypos 0. A. Ilo
MsikuieBy

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN

NHTEPHET

1. bubmuoteka I1OK https://m.edsoo.ru

2. https://resh.edu.ru

3. Enunas xomnekuus nudpoBbIX 00pa3oBaTeNbHbIX PECYPCOB:
http://schoolcollection.edu.ru/catalog/

4. Caiit- «OnemenTapHas pusukay» http://elfiz.ru/



https://m.edsoo.ru/ff0c3044
https://resh.edu.ru/
http://schoolcollection.edu.ru/catalog/
http://elfiz.ru/




