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IHHOACHUTEJIBHASA 3ATINCKA

[Tporpamma o (husuke 6a30BOro ypoBHS Ha YPOBHE CpeaHETO 00IIero oopasoBanus pazpaborana
Ha OCHOBE I0JIO’)KEHUH U TpeOOBaHMI K pe3yJbTaTaM OCBOEHHUS OCHOBHOM 00pa30BaTeIbHON IPOIPaMMB,
npencrasieHHbix B PI'OC COO, a Taxke ¢ yu€rom QenepanbHoil pabodelt mporpaMMbl BOCIUTAHUS U
KOHIICTIIMU TpenojaBaHus y4yeOHoro mpenmera «®Pusuka» B 00pa3oBaTENbHBIX OpPraHU3aALUAX
Poccuiickoit @enepanuu, peaan3yonX OCHOBHBIE 00pa30BaTeIbHBIC TPOTPAMMBI.

Copepxanue TporpaMMel 10 (pu3HMKe HampaBleHO Ha (QOPMHUPOBAHHE ECTECTBEHHO-HAYYIHOMU
KapTuHbI Mupa odyuatommxcst 10—11 kmaccoB nmpu o0ydennn ux gusrke Ha 6a30BOM YpOBHE HAa OCHOBE
CHUCTEMHO-ACSITEIIbHOCTHOTO noaxoaa. [Iporpamma no ¢usuke coorBerctByeT TpedoBanusm ®I'OC COO
K IUIAHUPYEMBIM JINYHOCTHBIM, NPEAMETHBIM U METAlpeIMETHBIM pe3yjbTaTaM OOydeHus, a Takke
YUUTBIBAET HEOOXOIMMOCTh pPEATM3alUN MEXIPEIMETHBIX CBSI3eH (U3UKU C €CTECTBEHHO-HAYYHBIMH
y4eOHBIMU NTpeAMEeTaMu. B Hell ornpenesstoTcss OCHOBHBIE LI€TN U3y4eHHs] (U3UKH Ha YPOBHE CPEAHETO
obumiero oOpa3oBaHMs, IUIAHUpPYEMble pe3yJlbTaThl OCBOEHUS Kypca (PU3UKU: JINYHOCTHBIE,
MeTarnpeaMeTHBIC, TPeMETHBIC (Ha 6a30BOM ypOBHE).

[IporpamMma no gu3suke BKIIOYAET:

® [IJJaHUpPyEMbI€ pE3yJbTaThl OCBOEGHMSI Kypca (U3MKM Ha 0a30BOM YpOBHE, B TOM 4HCIIE

MpeIMETHBIE Pe3yabTaThl MO rojiaM O0yYeHUS;

e cojepxaHue yueOHOro npeamera «Pusnkay no rogam oOydeHusl.

dusnka Kak Hayka O Hambojee OOMMX 3aKOHAX MPHUPOBI, BBICTYNAs B KadyecTBE Y4eOHOTO
npeaMeTa B IIKOJE, BHOCHT CYIIECTBEHHBIM BKJIaJ] B CHCTEMY 3HAHUH 00 OKpYKAIOIIEM MHUpE.
IkonpHBIA Kypc (U3UMKH — CHCTEMOOOpA3yIOUIMI AJii €CTECTBEHHO-HAyYHBIX YYEOHBIX MPEIMETOB,
MTOCKOJIbKY (PM3NYECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SIBICHUHN, H3ydaeMbIX XUMUEH, OUOJIOTHEH,
¢dbuszmveckoit reorpadueii u actponomueii. Mcrnonp3oBaHue U aKTUBHOE TPUMEHEHUE (U3UYECKUX 3HAHUT
OTpeJeNisieT XapakTep M pa3BUTHE DPA3HOOOpPA3HBIX TEXHOJIOTMH B cepe SHEpreTHKH, TPaHCIOPTa,
OCBOEHHUSI KOCMOCA, IOJIyY€HHUS HOBBIX MaTepuajoB C 33/JaHHBIMH CBOMCTBaAMH U Jpyrux. M3yuenue
(U3MKM BHOCUT OCHOBHOM BKJIaJ] B (POPMHUPOBAHHE €CTECTBEHHO-HAYYHOUM KapTUHBI MHpa 00ydaromuxcs,
B (OpMHUpOBAaHHE YMEHHI MPUMEHSTh HAy4YHBIH METOJ MO3HAHWSI NPU BBINOJHEHWH MMU Y4eOHBIX
HUCCJIEJOBAHUM.

B ocHOBY kypca ¢pu3uku sl ypOBHSI CpeTHET0 00IIero 00pa3oBaHUs MOJI0KEH Pl UACH, KOTOpbIe
MO>KHO paccMaTpUBaTh KaK MPUHLHUIIBI €0 MOCTPOCHUSI.

Hoes yenocmuocmu. B COOTBETCTBUM € HEW KypcC SIBISIETCA JIOTMUECKHU 3aBEPIIEHHBIM, OH
COJICP)KUT MaTepuan W3 BceX pas3fefoB (U3MKH, BKIIOYAET KaK BOMIPOCHl KJIACCHYECKOHM, Tak U
COBPEMEHHOU (PHU3UKH.

Hoesn cenepanuszayuu. B cOOTBETCTBUM C Hell MaTepuan Kypca (u3NKu OOBEAMHEH BOKPYT
¢busnueckux Teopuil. Bemymum B Kypce sBiseTcs (OPMUPOBAHUE MPEACTABICHUI O CTPYKTYPHBIX
YPOBHSIX MaTE€pPHH, BELUIECTBE U IOJIE.

Hoes eymanumapuzayuu. EE peanuzanus mnpeanojaraeT MCHOIb30BAaHHE T'yMaHUTapHOTO
MoTeHNMana pU3n4eckoi HayKu, OCMBICTICHHE CBS3HM Pa3BUTHUS (PU3UKU C Pa3BUTHEM OOIIECTBA, a TAKKE
C MMPOBO33PEHUECKUMH, HPABCTBEHHBIMH U HKOJIOTMYECKHMMHU ITPOOIEMaMHU.

Hoes npuxnaonou nanpasnennocmu. Kype Gusnku npezmnonaraetr 3HaKOMCTBO C IIHPOKUM KPYroM
TEXHUUYECKUX U TEXHOJOTUYECKUX NPUIJIOKEHNIN U3yUEHHBIX TEOPUM U 3aKOHOB.

Hoes sxonozuszayuu peannsyercsi MOCPeCTBOM BBEICHHS SJIEMEHTOB COAEP)KaHUs, MOCBSAIIEHHBIX
HKOJIOTHYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSA3aHbl C PA3BUTHEM TEXHUKH M TEXHOJOTHH, a
TaKxke 00CyKAeHUs MpoOIeM paloHAILHOTO MPUPO/IOTIONB30BAHUS U HKOJIOTMUECKONH O€30M1aCHOCTH.

CrepxHEBBIMHU dJIEMEHTAMHU Kypca (pPU3MKH Ha YpOBHE cpeiHero oOlriero oOpa3oBaHUs SBISIOTCS
¢usnueckue Teopuu (popMHUpOBaHHE NMPEACTABIECHUN O CTPYKType MOCTPOCHHS (U3UUECKON Teopuw,
poiu (pyHJaMEHTAIBHBIX 3aKOHOB M IPUHIMIIOB B COBPEMEHHBIX MPECTABICHUAX O MPUPOJE, IPAHHUIIAX
MPUMEHUMOCTH TEOPH, JJIS ONMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUI U IPOIIECCOB).



CucCTeMHO-JIeITETLHOCTHBIN TMOAX0J B Kypce (GU3MKU peanu3yeTrcs Npexae BCero 3a Cuér
OpraHu3aIuy SKCIIEPUMEHTAIBHON JIeITeNbHOCTH 00yuaromuxcs. [ 6a30Boro ypoBHs Kypca (Gpu3nku —
3TO HUCIOJIB30BAHNUE CUCTEMBI (PPOHTATBHBIX KPATKOBPEMEHHBIX IKCIIEPUMEHTOB U JIA0OPATOPHBIX padoT,
KOTOpBIE B IporpaMMe 1o (u3nke oObeAMHEHBl B OOLIMI CIHUCOK YYCHHYECKHX NMPAKTHUYECKUX padoT.
Bbienenne B yka3aHHOM TMepeyHE J1a0OpaTOpHBIX pabOT, MPOBOAMMBIX Ui KOHTPOJS M OLIEHKH,
OCYIIECTBIISICTCS YYaCTHUKaMHU 00pa30BaTEIBHOTO MPOLIEcca UCXOs U3 OCOOCHHOCTEH TIAHUPOBAHUS U
ocHamieHus kabunera Qusuku. I[Ipu 3TOM oOOecreunBaeTcsi OBIaJeHHE OOYYAIOIIMMUCS YMEHHUSIMH
MIPOBOJIUTH KOCBEHHBIE M3MEpPEHHs, UCCIESIOBAHNS 3aBUCUMOCTEH (PU3MUECKUX BEITUYMH U TOCTAHOBKY
OTIBITOB TIO TIPOBEPKE MPEATIOKEHHBIX THIIOTE3.

Bonpmoe BHUMaHWE yAENSAETCS PEHICHUIO PAacYE€THBIX M KayeCTBEHHBIX 3amad. [lpum stom s
pacu€THBIX 3aJa4d TMPHOPUTETOM SIBISIFOTCA 33Jaddl C SBHO 3aJaHHOM (PU3MUECKOW MOJEIbIO,
MO3BOJISIOINE TIPUMEHSTh U3yYCHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pas3zeia Kypca, Tak H
WHTETPHUPYS 3HAHUS U3 PA3HBIX pa3aesioB. [l KadeCTBEHHBIX 3a/1a4 MPHOPHUTETOM SBIISIOTCS 3a/IaHUs Ha
0OBSICHEHHE MPOTEKaHWsI (PU3NUYECKUX SBICHUW W TIPOILIECCOB B OKPYXKAIOIIEH >XU3HU, TpeOyromme
BBIOOpA PU3UIECKOI MOJIENH ISl CUTYAI[H MPAKTHKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpeboBanmsimu PI'OC COO k MarepuasbHO-TEXHUYECKOMY OOECIEYCHHIO
y4aeOHOro mpoliecca 0a30BbIl YPOBEHB Kypca (M3UKK HAa YPOBHE CPEIHETO 00I1ero o0pa3oBaHus JI0JKEH
M3y4aThCs B YCIOBHSIX MPEIMETHOTO KaOWHeTa (DM3WKH WU B YCIOBUSX HMHTETPUPOBAHHOTO KaOHWHETa
MpPeIMETOB €CTECTBEHHO-HAyYHOro IMKiIa. B kaOuHeTe QHU3MKH JOKHO OBITh HE0O0X0IuMOe
nabopaTopHOe 00OpYAOBaHUE sl BBIMOJHEHHS YKa3aHHBIX B IMpOTpaMMe MO (PH3HKE YIEHUUECKUX
MPAaKTUIECKUX padOT U JEMOHCTPAIIMOHHOE 000pyI0OBaHHE.

JleMoHCTpalmoHHOE 000pyI0BaHuEe (HOPMHUPYETCS] B COOTBETCTBUU C MPHUHITUIIOM MHHUMAIIbHOW
JOCTAaTOYHOCTH W O00ECIeUMBAET TOCTAHOBKY IEPEUMCIIEHHBIX B IMpOTpaMMe 1O (DU3HMKE KITFOYEBBIX
JNEMOHCTpalMii  JUIsl  HCCIEAOBAaHUS H3YYaeMbIX SBJIEHMH U  TMPOIECCOB, OHOMIUPUYECKUX U
(GbyH1TaMEHTAJIbHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHHI.

JlaGopaTopHoe oOOpynOBaHWE ISl YYCHHUYSCKHX MPAKTHUYECKUX paboT dopmupyercs B BHUIE
TeMaTUYEeCKHX KOMIUIEKTOB U oOecreunBaeTcs B pacuére OJHOTO KOMIUIEKTa Ha JBYX OOydarol[uxcs.
Temartnueckrue KOMILIEKTHI JJAOOPAaTOPHOTO 000PYIOBaHUS JOJKHBI OBITh MOCTPOEHBI Ha KOMIUJIEKCHOM
MCIO0JIb30BAHMHU aHAJIIOTOBBIX U IIU(POBLIX TPUOOPOB, a TAKIKE KOMIBIOTEPHBIX U3MEPUTEIIBHBIX CUCTEM B
BHJIe IU(PPOBHIX JTA0OPATOPHIA.

OCHOBHBIMH IEJISIMU U3y4eHUS (PU3UKHU B 00IIeM 00pa30BaHUM SIBIISIOTCS:

e (opmupoBaHue MHTEpeca M CTpPEMJICHHS OOydYaloIIMUXCs K HAaydHOMY HM3YYEHHUIO MPHUPOIbI,

Pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUYECKHX CIIOCOOHOCTEI;

e pa3BHUTHE NPEACTABICHUI O HAYYHOM METOJIE MMO3HAHUS U (POPMHUPOBAHUE MCCIEA0BATEIHCKOTO
OTHOIICHHUSI K OKPYKAIOIIUM SIBJICHUSM;

e (opmupoBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3ylibTaTa U3y4eHHUs] OCHOB CTPOCHUS MaTepUU
1 (hyHITaMEHTAIIbHBIX 3aKOHOB (DU3HKHU;

e (QopmupoBaHue yMEHHIl OOBICHATH SIBICHUS C HCIOJIb30BAaHMEM (QPHU3UYECKHX 3HAHUH U
Hay4YHBIX JI0Ka3aTeIbCTB;

e (opMupoBaHHE IMPEJICTABICHUH O poin (PU3MKM JUIs pa3BUTHS JAPYTUX €CTECTBEHHBIX HayK,
TEXHUKHU U TEXHOJIOTUH.

JlocTikeHne 3THX Ienell obecreunBaeTcsl pelleHreM CIeIylonX 3a7ad B Ipolecce U3ydeHus

Kypca (pU3UKU Ha YPOBHE CPEAHEro O0IIero o0pa3oBaHUs:

e [puoOpeTeHHe CUCTEMbl 3HaHUM 00 00X (U3NUECKHX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPUSX,
BKJIIOYAss MEXaHUKY, MOJIEKYIAPHYIO (U3HKY, DJIEKTPOAWHAMHUKY, KBAaHTOBYIO (HU3UKY H
AJIEMEHTHI acTPOU3UKU;

e (opMupoBaHHE YMEHHMH HPUMEHITh TEOPETUUYECKHUE 3HAHMUA I OOBACHEHHS (UINUECKUX
SIBIICHUH B IPUPOJIE U JUTSI IPUHSTHUS MPAKTHUECKUX PELICHUH B TIOBCEAHEBHON )KU3HU;



® OCBOGHHE CIIOCOOOB DEIICHUS PA3NUYHBIX 3a/ad C SBHO 33JaHHON (DM3WYECKON MOJEIBIO,
3a1ad, MOJPa3yMEBAIOIIUX CAMOCTOSTEIIBHOE CO3JaHue (PU3MUYECKOW MOJAETH, aJeKBATHOMN
YCIIOBUSIM 3aJ]auu;
® T[OHMMaHWE (PU3MYECKMX OCHOB M TPHUHLMUIOB JCUCTBUS TEXHHUYECKHUX YCTPOUCTB H
TEXHOJIOTMYECKUX MPOLECCOB, MX BIUSHUS HA OKPYXKAIOLIYIO CPENLY;
® OBJAJICHHE METOJaMHU CAMOCTOSITENIFHOTO IUIAHUPOBAaHHMS W MPOBEACHUS  (U3UUECKUX
HKCIIEPUMEHTOB, aHajdM3a M HHTEPIpeTauud HWHPOpPMALUHU, OIpEeSCHHs JIOCTOBEPHOCTH
MIOJIyYEHHOTO PEe3yJIbTaTa;
® CO3/JaHME YCIOBHM [UJIi pPa3BUTUA YMEHUW IPOEKTHO-UCCIEAOBATEIIBCKOM, TBOPYECKOM
JeSITEIbHOCTH.
Ha u3yuenue ¢usuku (0a30BbI YPOBEHB) Ha YPOBHE CpPEAHETO OO0IIEro oOpa3oBaHUsS OTBOJAUTCS
136 yacos: B 10 kiacce — 68 yacoB (2 gaca B Henento), B 11 kitacce — 68 yacoB (2 yaca B HEJIETIO).
[Ipennaraempiii B mporpamme mno (GuU3MKe NEepedeHb JA0OpaTOPHBIX M MPaKTHUYECKUX padoT
SIBJISIETCS PEKOMEH/I0BAaHHBIM, YYUTEINb JIEaeT BBHIOOP MPOBEIACHMS JIaOOPAaTOPHBIX padOT U OMBITOB C
y4€TOM MHAUBUyaTbHBIX OCOOCHHOCTEN 00ydaronXCsl.



COJAEPKAHUE OBYYEHUA

10 KJIACC

Pa3nes 1. @u3uka 1 MeTOABI HAYYHOI0 NO3HAHUS
®uszuka — Hayka O npupoxe. Haydynele MeTonbpl NO3HaHUSA OKpyxaroumero wmupa. Ponb
9KCIEPUMEHTA U TEOPUH B MPOLIECCE NO3HAHUS NIPUPObl. DKCIIEPUMEHT B (pU3HKE.
MonenupoBanue GpU3NUECKUX sIBICHUN U npouieccoB. Hayunble runoressl. @u3nyeckue 3aKOHbI U
Teopuu. [ paHUIIBEI MPUMEHUMOCTH (PU3UUYECKHUX 3aKOHOB. [ [pHHIIUIT COOTBETCTBHSL.

Ponb 1 MecTo pusuku B popMUpOBaHHM COBPEMEHHOW HAYYHOU KapTHHBI MUpPA, B MPAKTHYECKON
NEeITeNbHOCTH JIIOICH.

Jlemoncmpayuu

Amnanorosble U IU(PPOBBIE U3MEPUTENBbHBIE TPUOOPHI, KOMITBIOTEPHBIE JATUYUKH.

Pazjnen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe aBuxeHue. OTHOCHTEIBHOCTh MEXaHUYECKOTO JBIKeHMs. Cucrema oTcuéra.
Tpaexropus.

[Tepemernienne, CKOpOCTh (CpeHsIsE CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHHE MaTepUaTbHOM
TOYKH, UX MPOEKIINH HA OCH CUCTEMBI KoopAuHaT. CJI0)KEeHHE TTepEMEIICHUI U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE © paBHOYCKOPEHHOE TpSMOJWHEHHOEe JBWkKeHWe. ['paduku 3aBUCHMOCTH
KOOPJMHAT, CKOPOCTH, YCKOPEHUS, TIyTH U TIepEMEIIEHUS MaTePUATHFHON TOYKH OT BPEMEHH.

CBoboaHoe majieHre. Y CKOpeHrue CBOOOTHOTO TTaICHHS.

KpuBonuneiitHoe nBuxkeHue. J[BMKE€HHE MAaTepUATIbHOM TOYKH MO OKPYKHOCTHU C MOCTOSIHHOM MO
MOJYJII0O CKOPOCTBIO. YTJIOBas CKOpPOCTh, JIMHEHHas CcKopocTh. Ilepwom w dacrota oOpaiieHwus.
LenTpocTpeMuTenbHOE YCKOPEHHE.

Texnuueckne yCTpoHCTBa W MpPaKTHUYECKOE MPUMEHEHHUE: CHUIOMETpP, JBHKEHHE CHapsIOB,
LEMTHbIE U PEeMEHHBIE MepeIadH.

Jlemoncmpayuu

Monenb cucTeMbl 0TCUETa, MILTIOCTPALls KHHEMAaTHYECKUX XapaKTEPUCTUK JIBHIKECHUS.

[IpeoOpa3oBanue IBUKEHHNA C UCIOIH30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tagenue Ten B BO3AyXe U B Pa3peKE€HHOM MIPOCTPAHCTBE.

Habmonenue aBrxkeHus Tena, OpolIeHHOTOo MO YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaeHHUSL.

Hanpasiienne ckopoCTH MpH ABMKEHUU 10 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3ydeHne HepaBHOMEPHOTO JBUKEHHUS C LENIbIO OMPEIeTICHUSI MTHOBEHHON CKOPOCTH.

HccnenoBanue COOTHOIICHUS MEXKIY MYTSIMU, IPONACHHBIMU TEJIOM 3a MOCJIeI0BaTeNIbHBIE PaBHBIC
MIPOMEXYTKHA BPEMEHU P PAaBHOYCKOPEHHOM JIBKEHUH C HAYallbHOM CKOPOCTHIO, PABHON HYIIO.

N3yuenune nBUKEHUS ApUKa B BA3KOM KUJIKOCTH.

N3ydenue nBuxeHus Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. Junamuxa

[Ipuamun otHocuTenbHOCTH ['anmunes. Ilepseiii 3axkoH Herorona. MHepuuanpHble CHUCTEMBI
OTCcUéTa.

Macca tena. Cuna. IIpunnun cynepnosunmu cwi. Bropoii 3akoH HbproToHa a1 MarepuanbHOU
To4KU. Tpernii 3akoH Hpl0TOHA [l MaTepUaIIbHBIX TOYEK.

3akoH BceMHpHOro TaroteHus. Cuna tsxectd. [lepBas kocMHuueckas CKOPOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec tena.



Tpenue. Buns! Tpenust (1okosi, ckoJbxeHus, kaueHus). Cuna tpenust. Cyxoe tpenue. Cuia TpeHus
CKOJIbKEHUS U cuiia TpeHus nokost. Koaddumuent tpenus. Cuiia CONpOTUBIICHUS TPU IBIKESHUU Tella B
AKHUJKOCTH WM rase.

[ToctynaTensHOE W BpalaTelbHOE IBHKEHUE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CUJIbI OTHOCHUTENBHO OCH BpamieHus. [liieuo cuiiel. YCiioBusi paBHOBECHS TBEPAOIO TeEA.

TexHuueckue ycTpoicTBa U MPaKTUUYECKOE MIPUMEHEHUE: MOAMIUITHUKY, IBUKEHIE UCKYCCTBEHHBIX
CITYTHHKOB.

Jlemoncmpayuu

SIBrieHne nHEpLUUH.

CpaBHeHHE Macc B3aUMOJICHCTBYIOLIUX TEN.

Bropoi1 3akon HeroTona.

N3mepenue cui.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIBI YIPYTOCTH OT Ae(pOopMariH.

HeBecomocTts. Bec Tena npu yCKOPEHHOM NOABEME U TTAJICHUH.

CpaBHEHHE CHII TPEHUS TIOKOSI, KAYEHUS U CKOJTBKCHHS.

VYcnoBus paBHOBecHs TBEPAOTO Tesa. Bupl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3yuenue nBuxeHust Opycka o HaKJIIOHHOW TJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJT YIIPYTOCTH, BO3HUKAIOUIUX B MPY)KMHE U PE3MHOBOM 00paslie, OT
ux nedopManuu.

HccnenoBanue ycioBuil paBHOBECHS TBEPAOTO TeJla, HUMEIOIIErO OCh BpallleHusI.

Tema 3. 3akonbl cOXpaHeHUs 8 MEXAHUKe

Nmnynec MaTtepuanbHOW TOYKM (Tena), CHUCTEMbl MaTepHUaIbHBIX TOYeK. MMIynbc cuiibl u
M3MEHEHNE UMITYJIbCA TeJla. 3aKOH COXPAaHEHMs UMITyJIbca. PeakTUBHOE ABMKEHUE.

PaboTa crnpl. MOIIHOCTE CHJIBI.

Kunerndeckast sHeprusi MaTepuaibHON TOUKH. Teopema 00 M3MEHEHUH KUHETHYECKOM SHEPTHH.

[Torenumansuas »Heprusa. I[loTeHmuanpHas dSHeprus ynpyro neGOpPMHUPOBAHHOW MPYKHHBI.
[ToTennmanpHas 3Heprus Tejaa BOIM3U NOBEPXHOCTH 3eMIIH.

[ToTeHnManpHbIe U HEMOTEHIMANIbHBIE CHIIBL. CBSA3b PaOOTHI HEMOTEHIIUAIBHBIX CHII C U3MEHEHHEM
MEXaHUYECKOM PHEPIrUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUYECKOM YHEPTUU.

VYrpyrue u Heylpyrue CTOJKHOBEHHUS.

TexHnueckne ycTpoicTBa M NMPAKTUUECKOE IPUMEHEHUE: BOAOMET, KONEDP, MPYKUHHBINA MHUCTOJIET,
JBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsl UMITYJIbCA.

PeakTuBHOE nBMXKEHUE.

[lepexo moTeHIMATBHON YHEPTUHN B KHHETUUECKYIO M 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3ydeHne abCoMIOTHO HEYIPYToTO yAapa ¢ TOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBsizu pabOThl CUIIBI C M3MEHEHHEM MEXaHWYEeCKOW SHEpruu Teja Ha TpumMepe
pacTsKEHHUs PE3UHOBOIO JKIYyTa.

Pa3nes 3. MoaekyasipHasi puznka 1 TepMOIMHAMHUKA
Tema 1. Ocnosbl MONEKYNAPHO-KUHEMUUECKOU MeOpUU
OCHOBHBIE TIOJIOKEHUSI MOJIEKYISIPHO-KMHETUYECKOH TEOpUM M HUX OIBITHOE OOOCHOBAHHE.
BbpoynoBckoe nBikenue. Judpoys3us. Xapaktep IBHKEHHS M B3aUMOJCHUCTBUS YacTUI[ BEIIECTBA.
Mojenu cTpoeHHs ra3oB, KUIKOCTEH U TBEPABIX Teld U OOBSICHEHUE CBOMCTB BEIIECTBA HA OCHOBE ITHX
Mozenei. Macca u pazmepsl MoJiekyil. KonnuectBo Bemectsa. [loctosinnas ABorapo.
Tennosoe paBHOBecue. TeMrieparypa u e€ usmepenue. lllkana remneparyp Llenscus.



Mogenb uaeanbHoro raza. OCHOBHOE ypaBHEHUE MOJICKYIISIPHO-KUHETUUECKOW TEOPUH UACATIBHOTO
raza. AOCOJIOTHasE Temreparypa Kak Mepa CpeHeld KHHETHYECKOH SHEPrHH TEIJIOBOTO JBIKCHHS
yactul rasa. Illkana remneparyp KenbBuna. I'a3oBble 3akoHbl. YpaBHeHue MeHneneeBa—Kianelpona.
3akon JlanproHa. M30mpornieccsl B HIeaqbHOM Ta3e ¢ IOCTOSHHBIM KOJIMYECTBOM BenlecTBa. [ paduueckoe
MpEeJCTaBICHUE U30TPOLIECCOB: U30TEPMa, H30X0pa, n300apa.

TexHuueckue ycTpoHCTBa U IPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OApOMETP.

Jlemoncmpayuu

OmnbITHL, TOKa3bIBAIOUINE AUCKPETHOE CTPOCHHE BeUlecTBa, GoTorpadmu MOJIEKYT OPraHMYECKHX
COCIMHECHU M.

OnpIThl 10 AUPPY3UN KUAKOCTEN U ra30B.

Monens OpOYHOBCKOTO JIBUKCHHUSI.

Mopens onbita LlTepHa.

OnbIThI, TOKa3bIBAIOLINE CYLIECTBOBAHUE MEXKMOJIEKYIISIPHOTO B3aUMOJEHCTBHUSL.

Monens, WIUTIOCTpUpYIOLIas IPUPOLy JaBJIECHUS ra3a Ha CTEHKH COCYAa.

OnbIThI, HIUTFOCTPUPYIOIINE YPaBHEHHUE COCTOSIHUS UAEAIBLHOTO ra3a, H30MpOIIECChI.

Yuenuueckuii sxcnepumenm, nabopamophule pabomol

Omnpenenenre Macchl BO3AyXa B KJIACCHON KOMHAT€ Ha OCHOBE H3MEpPEHHH 00bEMa KOMHATBHI,
JABJICHUS U TEMIIEpaTyphl BO3/lyXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEX/1y ITapaMeTpaMu COCTOSTHUS pa3pekKeHHOTO Ta3a.

Tema 2. Ocnosvt mepmoouHamuKu

Tepmoannamuueckas cuctema. BHyTpeHHss sHeprust TepMOJIMHAMHYECKON CUCTEMBI U CIIOCOObI €€
n3MeHeHus. KonnmyecTBo TemaoThl W pabora. BHYTpeHHss sHeprusi OJHOATOMHOIO HJI€albHOIO Tasa.
Bunel Temionepenaun: TEMIONPOBOIHOCTb, KOHBEKIIHS, U3TydeHHE. Y IeNbHAas TEeMIOEMKOCTh BELIECTBA.
KonnuecTBo TEMIOTHI py TEIionepesaye.

[Tonsatue 006 ammabatHOM mporecce. IlepBwIii 3aKOH TepMoaWHAMHKH. [IpumMeHeHue mepBOro
3aKOHA TEPMOJMHAMUKY K H3ompoiieccaM. ['paduueckast uHTepIperanusi padoThl rasa.

Bropoii 3akon TepmoanHamMuki. HeoOpaTUMOCTB TIPOIIECCOB B MMPUPO/IL.

Tennoseie Mamuubl. [IpuHIMNBI ASHCTBUSA TEIIOBBIX MamuH. [IpeoOpa3oBaHusi 3HEpruud B
TeryioBbIX MamuHaxX. KoaddumueHnT mone3noro nerictBus TtemioBod mamuubl. [lukn KapHo um ero
KO3 GUIIMEHT MOJIE3HOTO AEHCTBUS. DKOJIOTHUECKUE TPOOIEMbI TEIII0IHEPTETHKY.

TexHnueckne ycCTpoOHCTBA M IMPAKTHYECKOE NPUMEHEHUE: JIBUraTelb BHYTPEHHETO CropaHus,
OBITOBOM XOJIOIMIBHUK, KOHTUIIHOHED.

Jlemoncmpayuu

W3meHeHne BHYTpeHHEW SHEPTUM TeJa MPU COBEPIIEHUU pabOThI: BbUIET MPOOKU U3 OYTHUIKH MOA
JIeCTBHEM  CXAaToro BO3AyXa, HarpeBaHue »ddupa B JIaTYHHOH TpyOke TyTéM  TpeHus
(BUIICOAEMOHCTpAITHSA).

W3menenue BHyTpeHHEH sHEpruu (TeMIepaTypsl) Tela Ipy Terionepeaaye.

OmnpIT 1o aguabaTHOMY PAaCHIMPEHHUIO BO3/1yXa (OMBIT C BO3AYIIIHHIM OTHUBOM).

Monenu mapoBoii TypOUHBI, IBUTATENsl BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO JBUTATEIS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenue yaenbHOM TEII0OEMKOCTH.

Tema 3. Azpecammuvie cocmoanua eéeujecmea. Pazosvie nepexoovl

[TapooOpa3zoBanue u koHaeHcanus. McmapeHnwe u kumneHwe. AOCONIOTHAS U OTHOCHUTEIbHAS
BIQXHOCTh BO3AyXa. HacellmeHHbId map. VYaenpHas TemioTa mNapooOpa3oBaHUs. 3aBUCUMOCTh
TeMIepaTypbl KUIIEHUS OT TaBJICHUS.

TBépnoe Teno. Kpucrammueckue u amopQHbie Tena. AHU30TPOIUS CBOMCTB KpUCTaIUIoB. JKuakue
kpuctamuisl. CoBpeMeHHble MaTtepuanbl. [naBnenne u kpuctamiusanus. Y AelbHasl TEIUIOTa IJIaBICHUS.
Cybnumarus.

VYpaBHeHHE TEIIOBOro OanaHca.



Texnudeckue yCTpONUCTBA M MPAKTUYECKOE NMPUMEHEHHE: TUTPOMETP U MICUXPOMETP, KATOPUMETP,
TEXHOJIOTHH IMOJTy4YeHHUSI COBPEMEHHBIX MaTepUajoB, B TOM YUCIIE HAHOMATEPHAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACHIIICHHBIX MTAPOB.

Kurenue npu MoHM>KEHHOM JIaBIICHUH.

CriocoObl M3MEpEHUs BIAKHOCTH.

Habmoienne HarpeBaHus ¥ MIIABJICHUS KPUCTAUIMYECKOTO BEIIECTRA.

JleMOHCTpaIus KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomoi

N3mepenune OTHOCUTETHLHOM BIQXKHOCTH BO3IyXa.

Pazjen 4. DiaekTpoamnamMmuka

Tema 1. Inekmpocmamuka

DnekTpu3aius Tell. DJeKTpuueckuil 3apsia. JBa Buma snekTpuueckux 3apsgoB. [IpoBojaHuKWH,
JURJICKTPUKH U TIOJIYTIPOBOTHUKH. 3aKOH COXPAaHEHUS dJIEKTPUUECKOTO 3apsia.

B3aumopeiicteue 3apsanoB. 3akoH Kymnona. TodeyHBIN SIEKTPUYECKUN 3apsil. DJIEKTPUUYECKOE
nose. Hanpsok€HHOCTE ayiekTpudeckoro nouisd. IIpuHnun cyneprno3unyu aIeKTpUYecKuX nojied. JInnun
HaIpPsHKEHHOCTH DJIEKTPUUECKOTO TTOJIS.

Paborta cun snekrpocrarnueckoro mois. [lorenmuman. PasHocte moreHnmanoB. [lpoBomHuku u
JUDJICKTPUKH B DJIEKTPOCTATHYECKOM ToJe. J(ManeKkTprudeckast MpoOHUIIaEMOCTb.

OnekTpoéMKocTh.  KonaeHcarop.  DIEKTPOEMKOCTh  IUIOCKOTO  KOHJIEHCATOpAa.  DHEpPrus
3apsHKEHHOTO KOHEHCATOPA.

TexHuueckne yCTpOWCTBA W MPAKTHUYECKOE TMPUMEHEHHUE: AJIEKTPOCKOM,  DIIEKTPOMETD,
AIIEKTPOCTATUYECKAS 3allUTa, 3a3€MJICHHE SJIEKTPONPUOOPOB, KOHJIEHCATOP, KOMHUPOBAIBHBIN ammapar,
CTPYUHBIN IPUHTED.

Jlemoncmpayuu

YCTpolCTBO M MPUHIUIT IEUCTBUS SJIEKTPOMETPA.

B3anmoelicTBre HadIEKTPU30BAHHBIX TEJL.

DIIEKTPUYECKOE T0JIE 3aPSHKEHHBIX TEIL.

[IpoBOAHMKH B 31EKTPOCTATHUECKOM MOJIE.

DneKTpocTaTUyecKas 3aliuTa.

JIMBIIEKTPUKY B 3JIEKTPOCTATHYECKOM IOJIE.

3aBUCHUMOCTD 3JIEKTPOEMKOCTH IJIOCKOTO KOHJIEHCATOPa OT IUIOIIA/IA TUIACTUH, PACCTOSTHUS MEXKY
HUMM U TUIJIEKTPUYECKON MPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOTO KOHJEHCATOpA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenue 351eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannwtit 31ekmpuveckuii mok. Toxu 6 paznuunvlx cpeoax

DNEeKTPpUYECKUN TOK. YCJIOBHUSL CYHIECTBOBAHMS 3JIEKTPUUYECKOTO Toka. Mcrounuku Toka. Cuna
TOKa. [IoCTOSHHBIN TOK.

Hanpsixenue. 3akon Oma i1 ydacTka 1emnu.

DNEeKTpUYECKOE CONPOTUBIIEHUE. YIETbHOE CONpOoTHBIEHHE BenlecTBa. llocnenoBarenbHoe,
napajieJIbHOE, CMEIIAHHOE COEAMHEHUE MPOBOHUKOB.

PaGora snexrpuyeckoro Toka. 3akoH J[xoyns—JleHia. MOMIHOCTH SIEKTPUUECKOTO TOKA.

DNEeKTpOABMKYILAsl CUJIa U BHYTPEHHEE CONMPOTUBIEHNE UCTOYHUKA TOKA. 3aKOH OMa /115l IOJIHOM
(3amMKHYyTO#) 2nekTprdeckoi renu. KopoTkoe 3aMbIkaHUe.

DNEeKTpOHHAas MPOBOJMMOCTh TBEPABIX METAJUIOB. 3aBUCHUMOCTb CONPOTHUBIICHUS METAIIOB OT
temriepaTypbl. CBepXIpOBOIUMOCTb.

DNeKTpUYECKUil TOK B BakyyMe. CBOMCTBA AIEKTPOHHBIX MMYYKOB.



[omynpoBoanuku. CoOCTBEHHAs! U MMPUMECHAsi POBOAMMOCTD NMOJIYNpoBoAHMKOB. CBoiicTBa p—N-
nepexojia. [lomyrmpoBoJHUKOBBIE TPHOOPHI.

DneKTpUUYECKU TOK B PaCTBOPAX U paciliaBax 3JEKTPOJUTOB. DIEKTPOIUTUUECKAS TUCCOIHALIMSL.
DIEKTPOIU3.

OnexTpuueckuil TOK B razax. CaMOCTOSTENBHBIN U HECAaMOCTOSTENbHBIN pa3zpsaa. Moisnus. [1naszma.

TexHuueckne ycTpoWcTBa M NIPAKTHUUECKOE IIPUMEHEHUE: aMIIEpMETpP, BOJBTMETP, pPEOCTar,
HUCTOYHUKU TOKA, 3JIEKTPOHArpeBaTelbHbIE MPUOOPBI, IIEKTPOOCBETUTENbHBIE HPUOOPBI, TEPMOMETP
COTIPOTHUBJICHUS, BaKyyMHBIH JHOJA, TEPMUCTOPHI W (POTOPE3UCTOPHI, MOJYMPOBOJAHUKOBBIA MO,
raJibBaHHKa.

Jlemoncmpayuu

W3mepenue cuiibl TOKa U HANPSHKEHMSL.

3aBUCUMOCTb CONPOTHUBIJICHUS LUJIMHIPUUECKUX POBOJHUKOB OT JUIMHBI, IUIOIIAIN ITONEPEYHOTO
CEUeHHUs U MaTepuaa.

CMeniaHHO€ COeTMHEHUE POBOTHUKOB.

[Ipsimoe n3mepenue 3meKkTpoaBrKyIIel cuibl. KopoTkoe 3aMbpIkaHue TaJbBaHUYECKOIO AIEMEHTA U
OIIEHKAa BHYTPEHHET'0 CONPOTUBIICHHUSL.

3aBUCUMOCTb CONPOTUBIIEHUS] METAJUIOB OT TEMIEPATYPHI.

[IpoBOIMMOCTE ANIEKTPOJIUTOB.

HckpoBoii pa3psaa ¥ NpOBOAUMOCTb BO3AYXa.

OAHOCTOPOHHSISI POBOIUMOCTD JHO/IA.

Yuenuueckuii sxcnepumenm, nabopamophule pabomuol

N3ydeHne cMeIaHHOrO COeTMHEHUS PE3UCTOPOB.

N3mepenue 3neKTpoABHKYIIEH CHUIIbl HCTOYHUKA TOKA U €r0 BHYTPEHHETO COMPOTUBIICHHUS.

Ha6nronenue anexkrpomnusa.

Me:knpeaMeTHbIe CBSI3H

N3yuenne xypca ¢usuku O6azoBoro ypoBHa B 10 Kjmacce OCYyImIECTBISETCS € y4ETOM
COJIepKaTeIbHBIX MEXKIIPEAMETHBIX CBsSI3€H C KypcaMH MaTeMaTUKH, OWOJIOTUH, XHUMHH, reorpapuu u
TEXHOJIOT U H.

Meosicnpeomemnule nouwsamusi, CBA3aHHbIE C M3y4YEHHEM METOJOB HAYYHOTO IO3HAHUSA: SIBICHHUE,
HayyHbli akT, Trumnoresa, (Qusnueckas BeJIWYMHA, 3aKOH, TEOpHs, HaOIIOACHHUE, SKCIEPUMEHT,
MO/JIETMPOBAHUE, MOJEIIb, U3MEPEHHE.

Mamemamuxa: peuieHUEe CHUCTEMbl ypaBHEHUH, JTuHEiHass (QyHKuus, nmapaboia, rumepOoiia, UX
rpaduku ¥ CBOWCTBA, TPUTOHOMETpUUYECKUE (HYHKIUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPHI U UX MPOEKIIMU HA OCU KOOPJIMHAT, CII0KEHNUE BEKTOPOB.

buonocusn: mexanndyeckoe ABIKEHHE B KUBOU mpupone, nuddysus, ocMoc, TeII000MEH KUBBIX
OpraHu3MoB (BHJIbI TEIUIONEPEIaun, TETUIOBOE PAaBHOBECHE), DJICKTPUUECKUE SBICHUS B )KUBOW IIPUPO/IE.

Xumus: JUCKPETHOE CTPOEHUE BEUIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb BEILIECTBA, MOJISIpHAs
Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TEJN, KUIAKOCTEH U Ta30B, JIEKTPUUYECKHE CBOICTBA METAJUIOB,
ANEKTPOJIUTUYECKAS IUCCOLUALINS, TalbBAHUKA.

T'eozpaghus: BnaxxHOCTh BO3/lyXa, BETPbI, 0apOMETp, TEPMOMETD.

Texnonoeus: mpeoOpazoBaHKe JBIKEHHUI ¢ UCTIOJIb30BAaHUEM MEXaHU3MOB, YUET TPEHUS B TEXHHKE,
MOJIIMITHUKY, UCIOJIb30BaHUE 3aKOHA COXPAaHEHMs UMITyJbca B TEXHHMKe (pakera, BOJOMET W JApyrue),
JIBUraTellb BHYTPEHHErO CropaHus, mapoBass TypOMHA, OBITOBOM XOJOAMJIBHHUK, KOHIHUIIMOHED,
TEXHOJIOTUU IOJIY4YE€HUsI COBPEMEHHBIX MaTEpUAIOB, B TOM YHCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTHH,
ANIEKTPOCTaTUYECKas  3alUTa, 3a3eMJIEHHE D3JIEKTPONPHUOOPOB, KCEPOKC, CTPYHHBIH HpPUHTE,
3NIEKTpOHArpeBaTesbHbIe IPUOOPHI, JTEKTPOOCBETUTENbHbBIE TPUOOPHI, FAIbBAHUKA.

11 KJIACC

Pasnen 4. DiiekTpoanHaMuKa
Tema 3. Maznummnoe none. InekKmpomacHumMHAas UHOYKUUA



[TocrostHHpIE MarHuThl. B3anmoaelcTBHE IOCTOSHHBIX MarHuToB. MarnutHoe mnoJie. Bekrtop
MAarHUTHOM MHAYKIuU. [IpuHOUII Cynepno3uuuyu MarHUTHBIX MOJed. JIMHUM MarHuTHOM MHIYKIUU.
KapTuna nuHHI1 MarHMTHOM MHIYKIIMH OISl TIOCTOSIHHBIX MAarHUTOB.

MaruuTHO€E 1oJ€e MpOBOJHUKA ¢ TOKOM. KapTuHa JIMHUI MHAYKIIMM MAarHUTHOTO MOJISI JJIMHHOIO
MPSIMOTO MPOBOJHUKA M 3aMKHYTOI'O KOJIBIIEBOTO MPOBOJHHUKA, KAaTyHIIKM C TOKOM. OmbIT 3Jpcrena.
B3anmMoeiictBre NpOBOJIHUKOB C TOKOM.

Cuna Amriepa, €€ MOyJIb U HaNpaBJICHHUE.

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

SBneHue  dneKTpoMarHUTHOM — MHAYKOMM.  [loTOk  BeKropa  MAarHMTHOM  HMHJIYKIUU.
DNEKTPOABMKYIIASL CHUJIA UHIYKIIMU. 3aKOH 3JIEKTpOMarHuTHOM unaykiuu dapazes.

BuxpeBoe snexkrpudeckoe mnojue. DIeKTPOABUKYIAs CHUIa UHAYKIIMU B MIPOBOJIHUKE, TBUKYIIEMCS
MOCTYNATEIbHO B OJJTHOPOJHOM MAarHUTHOM MOJIE.

[IpaBuiio Jlenna.

NHnykTuBHOCTD. SIBICHUE CAMOMHAYKIIMH. DIEKTPOIBIKYINAS CUJIa CAMOWHTYKITHH.

DHeprusi MarHuTHOTO TOJISI KATYIIKK C TOKOM.

DNeKTpOMarHuTHOE TOJIE.

TexHuyeckre yCcTpoicTBa U MPAKTUYECKOE TPUMEHEHUE: TTOCTOSIHHBIE MArHUTBI, JIEKTPOMAarHUThI,
AIEKTPOJIBUTATENb, YCKOPUTEIH 3JIEMEHTAPHBIX YACTHUI, MHIYKIIMOHHAS MTE€Yb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHHE AIEKTPOHHOTO ITy4YKa MarHUTHBIM TOJIEM.

JIMHUY WHIYKITUA MarHUTHOTO TIOJIS.

B3anmopeiicTBre AByX MPOBOJIHUKOB C TOKOM.

Cuna Amrepa.

HetrictBue cuiibl JIopeHIla Ha HOHBI SJIEKTPOJIUTA.

SIBIIeHME AIEKTPOMArHUTHOW UHAYKIIUH.

[IpaBuo Jlenna.

3aBUCHUMOCTD EKTPOABMXKYIIEH CHIIBI UHAYKIIMU OT CKOPOCTH U3MEHEHHUSI MAarHUTHOIO MOTOKA.

SIBneHne caMOMHIYKIUH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yuenne MarHuTHOTO MOJIA KaTYIIKHA C TOKOM.

WccnenoBanue AeCTBUSA MOCTOSIHHOIO MAarHWTa HAa PaMKY C TOKOM.

HccnenoBanue sBJIEHUS 31€KTPOMArHUTHOM UHIYKIIMH.

Pa3pea 5. Kojie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazHuUmHbsle Ko1e0anus

KonebarenpHas cucrema. CBoOOJHBIC MeXaHWUYECKHE KojieOaHus. ['apMOHMUYEcKHe KoJieOaHUsI.
[lepuon, yactora, ammautyna u Qasza xonebanuii. [IpykuHHBIA MasTHUK. MareMaTUYeCKH MasTHUK.
VYpaBHeHHe rapMOHUYECKHX KoseOaHuii. [IpeBpaiieHne sHepruu mpu rapMOHMYECKUX KOJICOaHUSIX.

Konebarenbupiit  koHTYp. CBOOOJHBIE  ANEKTPOMArHUTHBIE  KoJeOaHUS B UACATBHOM
KoJiebaTeIbHOM KOHType. AHAJIOTHS MEXIy MEXaHHYeCKUMH U AJIEKTPOMArHUTHBIMU KOJIECOAHUSIMH.
®opmyna ToMmcona. 3aKOH COXpaHEHUS SHEPTUU B HA€aTHHOM KOJIeOaTeIbHOM KOHTYpE.

[IpencraBienre o 3arTyxaromuX KojeOaHUSX. DBbIHYXICHHBIE MEXaHUYECKHEe KOJIeOaHMUs.
Pe3onanc. BeiHyKIeHHBIE DIIEKTPOMArHUTHBIE KOJIeOaHUsI.

[lepemennbiit Tok. CHHYCOMAANbHBIA TNEPEMEHHBIA TOK. MOIIHOCTh TEPEMEHHOTO TOKa.
AMIITUTYIHOE U JEHCTBYIONIEE 3HAUYEHUE CUJIbl TOKA U HAIPSHKEHUSL.

Tpanchopmarop. IlpouwsBoacTBo, Tmepenadya W MOTpeOJICHHE  DJICKTPUUYECKON  HHEPrUm.
DKOJIOTUYECKUE PUCKHU IPH MPOU3BOJICTBE AEKTpodHeprun. KynbTypa UCIoab30BaHUs 3I€KTPOIHEPTUU
B MMOBCEIHEBHOM JKU3HU.



TexHuueckre yCTpOHWCTBA M MPAKTUUECKOE NPUMEHEHHE: JJIEKTPUUYECKUH 3BOHOK, T'€HEpaTop
IIEPEMEHHOT0 TOKa, IMHUU 3JIEKTpoIepeaay.

Jlemoncmpayuu

UccnenoBanue mnapamMeTrpoB KojieOaTeabHON CUCTEMBbI (MPYKUHHBIM HJIM MaTeMaTUYECKUU
MasITHUK).

Habmoienue 3aTyxarommx KoJIeOaHmii.

HccnenoBanue cBOMCTB BbIHYK/IEHHBIX KOJI€OaHUH.

Habmonenue pe3onanca.

CB00OOIHBIC AIEKTPOMArHUTHBIE KOJICOAHUSI.

OcuumiorpaMmsel (3aBUCUMOCTH CHJIBI TOKA M HAINPSDKEHUS OT BPEMEHH) ISl SJIEKTPOMArHUTHBIX
KOJICOaHHH.

Pe3oHanc mnpu mocnenoBaTeNbHOM COEIMHEHUM PE3UCTOpa, KaTyIIKM WHIYKTUBHOCTU H
KOHJIEHCATOpA.

Monenb IMHUY 3IIEKTpOIepelauH.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomuol

HccnenoBanue 3aBUCMMOCTH MEPHOJIAa MAJIBIX KOJIeOaHUM rpy3a Ha HUTU OT JJIMHBI HUTH U Macchl
rpysa.

HccnenoBanue mepeMeHHOro TOKa B ILIENHM M3 IMOCJIENIOBATENbHO COETUHEHHBIX KOHJEHCATOpa,
KaTyIIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpomMazHuUmMHble 60JIHbL

MexaHnyeckue BOJIHBI, YCJI0BUs pacnpocTpanenus. [lepuoa. CkopocTs paclipoCTpaHEeHUs U JUIMHA
BoJiHBL. [lomiepednsie U Ipo10IbHBIE BOTHBL. MIHTEepdepeHnusa u Audpakiius MeXaHHIeCKUX BOJTH.

3Byk. CkopocTh 3ByKa. I poMKkocTh 3Byka. BeicoTa ToHa. TemOp 3ByKa.

DNEeKTPOMarHUTHbIE BOJIHBL. YCJOBHUS M3Iy4YeHHs] DJIEKTPOMAarHUTHBIX BOJH. B3anmMuas
opueHTanus BekTopoB E, B, V B anekrpomarnuTHO# BosiHe. CBONCTBa 3JEKTPOMAarHUTHBIX BOJIH:
OTpakeHHe, MpeJoMIIeHue, nossipu3anus, audpakuus, uaTepdeperuus. CKOpoCcTh MEKTPOMArHUTHBIX
BOJIH.

HIkana 37eKTpOMarHUTHBIX BOJH. [IpuMeHeHre 31eKTPOMarHuTHBIX BOJIH B TEXHUKE U OBITY.

[TpuHIMIBI paguocBs3u U TeneBuaeHus. Paguonokanms.

DNEKTPOMarHUTHOE 3arps3HEHNE OKPYKAIOLIEH CPeIbl.

Texnuueckre YCTpOHCTBA U MPAKTHUYECKOE MPUMEHEHHE: MY3bIKaJbHbIE HMHCTPYMEHTHI,
yIIbTPa3BYKOBasl JIMarHOCTUKAa B TEXHUKE U MEIUIMHE, pajgap, paJiuoNpuéMHUK, TEJIEBU30p, aHTCHHA,
tenedon, CBU-neus.

Jlemoncmpayuu

O6pazoBaHue U pacpoOCTPaHEHUE TOTIEPEUHBIX U MPOI0JIbHBIX BOJIH.

Konebmromieecs Tei10 Kak HICTOYHUK 3BYKa.

Habnronenue oTpaxkeHus U IpeIoMIICHUSI MEXaHUYECKUX BOJIH.

Habmonenue nntepdepeHnu u Jupakiini MEXaHHUECKUX BOJIH.

3BYKOBOM pE30HAHC.

Habmronenue cBsi3u rpOMKOCTH 3BYKa U BBICOTHI TOHA C aMILIUTYAON U 4aCTOTOM KOJIeOaHMIA.

HccnenoBanue CBOWCTB AJIEKTPOMATrHUTHBIX BOJH: OTPaKE€HUE, MPEIOMIICHHE, MOJSpHU3aIlus,
mdpaxius, nHTepdepeHus.

Tema 3. Onmuxa

I'eomerpuueckass ontuka. [IpsimonuHeliHOE pacmpocTpaHEHHE CBeTa B OJHOPOAHOM cpexe. Jlyu
ceera. ToueuHbll HCTOYHUK CBETA.

OTtpaxxeHue cBeTa. 3aKOHbI OTpakeHus cBera. [locTpoenue n306paskeHuii B IIIOCKOM 3epKalle.

[Ipenomnenue cBera. 3aKOHBI TMPENOMIICHHS CBeTa. AOCONIOTHBIA IMOKa3aTelb MPEeTOMIICHUSI.
[TonHoe BHyTpeHHee oTpaxkeHue. [IpeaenbHbIil yrol MOJHOrO BHYTPEHHETO OTPAKEHHUS.

Hucniepcus ceeta. CloxxHbIi coctaB Oenoro csera. L[Ber.



CoObuparomue u paccenBarolie JuH3bl. ToHKas auH3a. POKYCHOE PACCTOSHUE M ONTHYECKAs CUjla
TOHKOH JHH3BI. [locTpoenne n3o00paxeHnii B COOMPAIOIINX U paccenBaOUINX JuH3aX. PopMyrna TOHKOM
JIMH3BI. YBEIWUeHNE, JaBaeMOe JIMH301M.

[Ipenensl TPUMEHUMOCTH TEOMETPUYECKON ONITHKH.

BonnoBast ontuka. MaTepdepennust cBera. KorepeHTHBIE UCTOYHHWKHU. YCIOBHUS HaOMIOIACHHS
MaKCUMyMOB W MHHUMYMOB B HHTEp()EPEHIMOHHOW KapTUHE OT JBYX CHH(a3HBIX KOTEPEHTHBIX
HCTOYHUKOB.

Hudpaxmus csera. AudpaknuonHast pemérka. YcioBue HaOMIOICHUS TJIaBHBIX MaKCHMYMOB IIPH
MaICHU MOHOXPOMAaTHYECKOTO CBETa Ha TU(PPAKIIMOHHYIO PEHIETKY.

[Tonspuzanus ceera.

Texnuueckne yCTpOHCTBA W NpPAaKTUYECKOE MpPHUMEHEHHWEe: OYKH, Jiyna, (oToamnmapar,
IIPOEKIMOHHBIM amnmapar, MHMKPOCKOII, TEJIECKON, BOJIOKOHHAs ONTHUKA, IU(PPAKIHOHHAs pelETKa,
MOJISIPOU .

Jlemoncmpayuu

[IpsimonuHeltHOE pacnpocTpaHeHHe, OTpakeHUE U MperoMiieHre cBeTa. OnTruueckue npudopbl.

[TonHoe BHyTpeHHEee oTpaxeHue. MoJienb CBETOBOIA.

HccnenoBanue cBOWCTB N300pakeHU B JTMH3aX.

Mopenn MUKpOCKOTa, TEIECKOIIA.

HaGnronenue nnrepdepeHiinu crera.

Ha6nronenue qudpakiuu certa.

HaGnronenue aucnepcun ceTa.

[TonyueHue crniekTpa ¢ HOMOIIbIO PU3MBI.

[Tonyuenue cniekTpa ¢ HOMOIIBIO AUPPAKIIUOHHON PEIIETKH.

Habmonenue nonsipusaiuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3mepenune nokazaresns NpeioMIICHUs CTEKIA.

HccnenoBanue cBONWCTB M300payKCHUH B JIMH3AX.

HaGnronenue aucnepcun ceTa.

Pa3znen 6. OcHOBBI cienAJIbLHOM TEOPHUHM OTHOCHTEILHOCTH
['paHumbl TPUMEHUMOCTH  KJIACCHYECKOW MexaHukHu. IlocTymarbel cHenuanbHOHW — TEOpUU
OTHOCHTEJILHOCTH: MHBAPUAHTHOCTh MOMIYJISI CKOPOCTH CBETa B BaKyyMe, NPHHIIMI OTHOCHTEIbHOCTH
OUHIITEHHA.
OTHOCHUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMeJICHUE BPEMEHHU M COKPAIICHUE JTHHBI.
DHeprusi ¥ UMIYJIbC PEISITUBUCTCKOM YaCTULIBI.
CBs13b MaccChl ¢ SHEPTUEH U UMITYJIbCOM PEISTUBUCTCKOM YaCTULbl. DHEPrUs MOKOS.

Paznen 7. KBanroBasi pusnka

Tema 1. dnemenmul KGAHMOBOI ONMUKU

®otonbl. ®opmyna [Inanka cBa3u sHEpruM (HOTOHA C €0 YACTOTON. DHEPrus U UMIYNbC (HOTOHA.

OtkpeiTie U uccnenoBanue ¢orodpdexra. Onbitel A. I'. CroneroBa. 3akoHbl (hoTOdPdEKTa.
VYpaBuenue DiiHmreiiHa 1 potorddexra. «KpacHas rpanuna» Gotorddexra.

JlaBnenue ceera. OnbiTel [1. H. JIeGenena.

XHUMHUYECKOE IEHCTBUE CBETA.

TexHuueckue ycTpoHCTBa M MpPaKTHYECKOE MpUMEHEHHue: (HPOTorIeMeHT, (POTOAATUHUK, CONHEUHAs
Oarapesi, CBETOMO.

Jlemoncmpayuu

®oT1o3PeKT Ha YCTaHOBKE C IMHKOBOH IIIACTHHOM.

HccnenoBanue 3akoHOB BHEIIHETO (oTod(hdeKTa.

Ceerouos.



Conneunas Garapest.
Tema 2. Cmpoenue amoma

Mopnens aroma Tomcona. OnbiTel Pesepdopna mo paccesHuro o -yactuil. IlnanerapHas Mojaens
atoma. [loctynarel bopa. U3myuenune u moriomenne GOTOHOB NpU MEPEXOAe aToMa C OJTHOTO YPOBHS
SHEepruu Ha apyroil. Buasl ciekTpoB. CHeKTp ypOBHEH 3HEPTrUU aToMa BOJIOPO/IA.

BounnHoBsie cBOMcTBa yacTull. BosHbl ne bpoinsa. KopryCkynsipHO-BOJIHOBOM Tyanu3M.

CroHTaHHOE U BBIHYXJICHHOE U3TydCHHE.

TexHuueckue yCTpOHCTBAa U MPAKTUYECKOE NMPUMEHEHME: CIIEKTPAJIbHBINA aHaIU3 (CHEKTPOCKOI),
J1a3ep, KBAaHTOBBIM KOMIIBIOTED.

Jlemoncmpayuu

Mogens omnbiTa Pezepdopra.

Omnpenernenne AIMHBI BOJHEI JIa3epa.

Habnronenne MuHEHYaThIX CIEKTPOB H3ITyICHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamophule pabomuol

Halnronenue nuHeiyaToro crexTpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTHI, JOKA3bIBAIONINE CIOKHOCTh CTpOeHHs siapa. OTKPBITHE PaJHOAKTHBHOCTH.
OmneiTel Pesepdopaa no onpezneneHuro cocraBa pajauoakTUBHOTO u3nydeHus. CBoiicTBa anbga-, Oera-,
ramMMa-u3ydeHus. BiusHue paqioakTHBHOCTH HA )KUBBIE OPTaHU3MEI.

OTtkpbiTHE MTPOTOHA U HeWTpoHa. HyknmonHas monens siapa ['eiizenOepra—lBanenko. 3apsy sapa.
MaccoBoe uncino siapa. M3otomnsl.

Anbda-pacniaa. DIEKTPOHHBI W TO3UTPOHHBIN Oera-pacma.
paZMOaKTUBHOIO pacraja.

DHeprus CBSI31 HYKJIOHOB B siype. SnepHbie cuibl. JledekT Macchl sapa.
Snepusie peakunu. Jlenenue u CUHTE3 €.

Anepubiii peakrop. TepmosinepHblii cuHTe3. [IpoOneMbl U MEPCHEKTUBBI SIACPHON IHEPTETHUKH.
DKOJIOTUYECKHUE aCTIEKTHI AIEPHOM SHEPrETUKHU.

DOnemeHTapHbIe YacTUllbl. OTKPHITHE O3UTPOHA.
MeTo 11 HAONIOAEHUS U PETUCTPALIUU DJIEMEHTAPHBIX YaCTHII.
OyHaaMeHTanbHble B3auMoieiicTBus. EquHCTBO pusnueckoit KapTUHBI MHpa.

TexHuueckre yCTpOICTBa M MPAKTUYECKOE MPUMEHEHHUE: J03UMETp, kKamepa BuibcoHa, snepHBbIi
peakTop, aToMHasi 6omoOa.

Jlemoncmpayuu

l'amma-usnyuenne. 3akoH

CYETYMK HOHU3UPYIOLIUX YACTHII.
Vuenuueckuii sxcnepumenm, nabopamophvie pabonul
HccnenoBanue TpekoB YacTHil (110 TOTOBBIM (oTorpadusim).

Pa3pen 8. DiieMeHTBI ACTPOHOMMHU M aCTPO(PU3UKH

Dtanbl pa3BUTHs acTpoHOMUM. [[pUKiIaiHOE 1 MUPOBO33PEHUYECKOE 3HAYEHUE ACTPOHOMUMU.

Bun 3B€3anoro Heba. Co3Be3ausi, spKue 3BE3/bI, MIAHETHI, X BUANMOE JABHKECHUE.

CoHeyHast cucreMa.

Connue. ConHeuyHass akTUBHOCTb. Mcrtounuk sHepruu ConHua U 3BE3N. 3BE3bI, X OCHOBHBIE
XapakTEepUCTUKU. J(MarpamMmma  «CHEKTpajbHBI  KJIacC —  CBETUMOCTBbY». 3BE31bl  TJIABHOU
MOCJIEIOBATEIBHOCTH. 3aBHCHUMOCTh «Macca — CBETHMMOCTB» I 3BE3J] TJIaBHOM ITOCJIEIOBATCIILHOCTH.
Buyrpennee ctpoenue 38€31. CoBpeMEHHbIE MPEACTABICHUS O MPOUCXOKIEHUU U 3Boitoruu CoJiHLA U
3BE3. OTamnbl )KU3HU 3BE3I.

Mneunsiii 1yt — nama [anaktuka. Ilonoxenne m aBuwxenue Connua B [Namaktuke. Tumsl
rajakTuk. PaguoramakTuku v kBazapbl. YEpHbIE IbIPHI B sIAPAX TATAKTHK.



Bcenennas. Pacmmpenune Bcenennoit. 3akon Xa06ma. PazOeranue ramakruk. Teopuss Bonbimoro
B3pbIBa. PeslKTOBOCE H3iIydeHuUE.

MacmrabHast ctpykTypa Beenennoil. MeraranakTuka.

Hepeménnbie mpoOieMbl acCTpOHOMUH.

Vuenuueckue nabniooenus

HaGnronenuss HEBOOPYKEHHBIM TJIa30M C HCIHOJIB30BAHUEM KOMIBIOTEPHBIX MPUIIOKEHUN JUIS
OTIpE/IeNICHUs TIOJIOKEHUS HEOSCHBIX 00OBEKTOB HAa KOHKPETHYIO JIaTy: OCHOBHBIE co3Be3usi CeBepHOro
MOJIYLLIAPUS U SIPKUE 3BE3/BL.

Habmonenus B Teneckon JIynasl, uraner, Mieurnoro Ilyru.

O0o0maroniee NoBTOpPeHUE

Ponp pu3ukn m acTpOHOMUU B 3KOHOMHYECKOW, TEXHOJOTHYCCKOW, COLMATBHOW W ITUYECKOU
cdepax IesTeTBHOCTH YEIIOBEKa, POJIb U MECTO (PM3WKU U aCTPOHOMHUHU B COBPEMEHHOW HAYyYHOH KapTHHE
MUpa, posib (U3NUECKON Teopuu B (GOPMUPOBAHUU MPEJCTABICHUN O (PU3NUECKON KapTHHE MUpPa, MECTO
¢u3nuecKkoil KapTHHbI MHpa B OOIIEM psly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IPEACTAaBICHUN O
MIPUPOJIE.

Me:xnpeamerHble CBSI3U

N3yuenne xkypca ¢usuku O6azoBoro ypoBHA B 11 Kkjmacce ocymiecTBisieTcss ¢ y4ETOM
COJIepKaTeIbHBIX MEXKIIPEJAMETHBIX CBsI3€H C KypcamMHM MaTeMaTUKH, OWOJIOTWH, XMUMHH, reorpapuu u
TEXHOJIOTHUH.

Meosicnpeomemnole nouwsimusi, CBI3aHHbIE C M3y4YEHHEM METOJOB HAYYHOIO IMO3HAHUS: SIBJICHHE,
HaydHbId akT, TUMOTe3a, ¢uU3NUEcKas BEJIWYWHA, 3aKOH, TEOpHs, HAOJIOJCHHE, DKCIICPUMEHT,
MOJENUPOBaHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: pelieHne CUCTEMbl YpaBHEHUH, TPUTOHOMETprUYeckrue (YHKIMH: CUHYC, KOCHHYC,
TaHI€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKIAECTBO, BEKTOPbl M HX IMPOEKLUUU HA OCH
KOOpJIMHAT, CIJI0O)KEHHE BEKTOpPOB, MPOM3BOAHBIC JJIEMEHTApHbIX (GYHKIMMA, NpPU3HAKK MOI00US
TPEYroJbHUKOB, OINIPeIeIeHNE II0UaAN TUIOCKUX QUryp u o0bEMa Ted.

buonocus: snexTpuyeckue SBICHHUS B KUBOW mNpupoje, KojeOaTelbHbIE ABIKEHUS B >KMBOU
MIPUPOJIE, ONITUYECKHE SIBJICHUS B KUBOU NPUPOJE, NEHCTBUE paarallii Ha )KUBbIE OPraHNU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUIMUECKAs] CTPYKTypa TBEPABIX TEN, MEXaHU3MBbI
00pa3oBaHUs KPUCTAJUIMYECKOM PEIIETKH, CIIEKTPAIbHbIN aHaIu3.

l'eocpagpusa: MarHUTHBIE TONIOCA 3EMJIM, 3alie)KM MArHUTHBIX Py, (QOTOChEMKA 3eMHOU
IMOBEPXHOCTH, MTPEACKA3AHUE 3EMJIICTPSICEHUM.

Texnonocusi: JNWHUM DIIEKTpOIlEpeAad, TIEHEpaTop MEPEMEHHOIO0 TOKa, JJIEKTPOJBUTATEINb,
WHIYKIIMOHHAS TMe4b, pajgap, paadoOnpuéMHUK, TeNeBU30p, aHTeHHa, Tenedon, CBU-neus,
MPOEKIIMOHHBIN anmnapar, BOJIOKOHHAs ONTHKA, COJIHEYHAst OaTapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE
CPEJHEI'O OBILIEI'O OBPA30BAHMUSA

OcBoenne yueOHOro mpeamera «Dusmka» Ha YpOBHE cpelHEro odmiero obpa3oBaHus (0a30BbIi
ypOBeHB) JOJI’KHO o0ecreunTsn AOCTHXKCHUC CIICAYIOIIUX JJUYHOCTHBIX, MCTAIIPCAMCTHBLIX U MPCAMETHBIX
00pa3oBaTeNbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIbTATHI

JInyHOCTHBIE PE3YAbTATHI OCBOCHHS ydeOHOTO npeameTa «Du3nkay JOKHBI OTpakaTh TOTOBHOCTh
U CIIOCOOHOCTH 00YYarOIIUXCsl PYKOBOJCTBOBATHCS C(HOPMUPOBAHHON BHYTPEHHEH MO3UIMEN JINYHOCTH,
CUCTEMOW IIEHHOCTHBIX OpPHEHTAllui, TIO3UTUBHBIX BHYTPCHHUX YOCKIECHUH, COOTBETCTBYIOIIUX
TPAIUITMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACHIUPEHHE >KU3HEHHOTO OIbITa M OIbITa
JESITETFHOCTH B TMPOIIECCE PeaTu3allii OCHOBHBIX HAIPABJICHUN BOCITUTATEIBHOU NEATEIHHOCTH, B TOM
YHUCJIe B YaCTH:

1) rpaIaHCKOro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh TPAKIAHCKON TMO3MIHUM OOYYaIONIEroCsi KaK aKTUBHOTO U OTBETCTBEHHOTO
YJIeHa POCCUUCKOTO O0IIECTBa;

MPUHATHE TPAJTUITHMOHHBIX 00IIEYSIIOBEYSCKIX TYMAaHUCTHICCKUX M IEMOKPATHUECKUX IEHHOCTEH;

TOTOBHOCTH BECTH COBMECTHYIO JESTEIHLHOCTh B MHTEpECaX TPakKIAHCKOTO OOIIECTBA, y4aCTBOBATH
B CAMOYTPABJICHUH B 00pa30BaTEIbHON OpraHU3allnu;

YMEHHE B3aUMOJICHCTBOBATh C COIMAIBHBIMU MHCTUTYTAMH B COOTBETCTBUHM C MX (PYHKIHUSIMH U
Ha3HAYCHHUEM;

TOTOBHOCTH K TYMAHUTAPHOU U BOJIOHTEPCKON JIEATEITHHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHMSI:

c(hOpMUPOBAHHOCTh POCCUICKOM TPaXAAaHCKON UACHTHYHOCTH, TAaTPHOTHU3MA,;

LIEHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CHMBOJIAM, JIOCTHXKEHHUSM POCCHMCKUX YUEHBIX B
ob6sacTu (GU3UKHA U TEXHHUKU;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSI:

c(OpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TTOBECHHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYallMI0 U NPUHUMATh OCO3HAHHBIC PEIIEHUS, OPUEHTUPYICh Ha
MOPaJIbHO-HPaBCTBEHHbIE HOPMBI U IIEHHOCTH, B TOM YHCJIE B JICATEIBHOCTH YUEHOTO;

OCO3HAHHKE JIMYHOTO BKJIAJla B IOCTPOCHUE YCTOMYMBOTO OyayIlIEero;

4) 3CTeTHYECKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOUICHHE K MHpY, BKIIOYas OSCTETHKY HAyYHOTO TBOPYECTBA, MPHUCYILIETO
¢buznueckoit HayKe;

5) Tpy/10BOT0 BOCIIUTAHUS:

UMHTEpEC K pasnu4HbIM cepam mnpodeccrnoHanbHON IEeSITeNbHOCTH, B TOM YHCIE CBSI3aHHBIM C
(bU3MKOM M TEXHHKOW, YMEHHE COBEpIIATh OCO3HAHHBIN BHIOOP Oyayiiel mpodeccuu U peann3oBbIBATH
cOOCTBEHHBIE KU3HEHHbBIC TIJIaHBbI;

TOTOBHOCTh M CHOCOOHOCTh K OOpa3oBaHUI0O W caMOOOpa3oBaHHMIO B oOnactu (uU3MKK Ha
MPOTSHKEHUH BCEH KU3HU;

6) 3K0JI0rHYeCKOro BOCIUTAHUS:

chOpPMUPOBAHHOCTh ~ DKOJIOTUYECKOW  KYIbTYpbl,  OCO3HAaHHE  TJIO00AIBHOTO  XapakTepa
AKOJIOTHYECKUX MPOOIEM;

IJJAHUPOBAaHUE W OCYLIECTBIICHUE [EWCTBUI B OKpYXKAlOIIEH cpele Ha OCHOBE 3HAHUs Lienei
YCTOWYHMBOTO Pa3BUTHS YEIIOBEUECTBA;

paciiupeHue OIbITa AEATEIbHOCTH HKOJOTHMYECKON HAINpaBIEHHOCTH HA OCHOBE HMMEIOIIUXCS
3HAHUI TI0 PHU3HKE;

7) HeHHOCTH HAYYHOT 0 MO3HAHMS:



CcOPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BHTHUS
¢bu3nveckoil HayKu;

OCO3HAHHE IIEHHOCTH HAYYHOW JIESITEIbHOCTH, TOTOBHOCTh B TMPOIECCe H3YUCHHS (PU3HMKU
OCYIIECTBIISATH MPOCKTHYIO U HCCIICA0BATEIBCKYIO ACATSIBHOCTh UHIUBHUIYyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIbTATBI

IMo3naBaTebHbIE YHHBePcAJIbHbIE YUeOHbIE IeiicTBUSA
Ba3oBble Joruveckue aeicTBUA:

CaMOCTOSITEIbHO (DOPMYITHPOBATH U aKTYaJIM3UPOBATH MPOOIIEMY, pACCMATPHUBATh €€ BCECTOPOHHE;

OTIPENIeNIATH 1IeTU IS TEILHOCTH, 33[aBaTh MApaMETPhl U KPUTEPUHU UX TOCTHXKCHUS;

BBIABJIATH 3aKOHOMEPHOCTHU U IMTPOTUBOPCUUA B PAaCCMATPHUBACMBIX (1)I/I3I/I‘-ICCKI/IX SIBJICHUAX

pa3pabaThiBaTh TUTAaH peHIEHUs MPOOJEMbl ¢ Y4E€TOM aHajdu3a HMMEIOIIMXCS MAaTepUaIbHBIX U
HeMaTepHUaIbHBIX PECYPCOB;

BHOCHUTBH KOPPCKTUBBI B ACATCIBHOCTL, OLICHUBATH COOTBCTCTBHUEC PE3YJIbLTATOB LCIISAIM, OLCHUBATH
PUCKHU HOCJIG)ICTBI/Iﬁ JACATCIIbHOCTH,

KOOPJIMHUPOBATH M  BBINOJHATH PabOTy B  YCIOBUSAX pEAIbHOIO, BUPTYAJbHOTO H
KOMOMHHPOBAHHOTO B3aMMOICUCTBUS;

Ppa3BUBaTh KPCATHUBHOC MBIIIJICHUEC MIPU PCIICHHUU JKU3HCHHBIX HpO6J'IeM.

Ba3oBble uccienoBarebcKue 1elicTBUS:

BJIaACTH Hﬁy‘IHOI)’I TepMHHOHOFHeﬁ, KIITFOYEBBIMU ITOHATUAMU U METOJaMHU (1)H3H‘—I€CKOI>1 HAYyKH,

BJIIETh HaBBIKAMHU Yy4€OHO-HCCIIEI0BATENIbCKOW M MPOEKTHOM JesTeNTbHOCTH B 00JIacTH (PU3UKH,
CIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY IMOMCKY METOJIOB pelleHHs 3a4ad (PU3HUeCcKOro
coJiep’KaHusl, IPUMEHEHHUIO Pa3IMYHbIX METOJ0B MTO3HAHUS;

BIAJIETh BHUAAMU JIEATEIBHOCTH IO TOJYYEHHIO HOBOTO 3HAHMS, €ro HHTEpIpeTanu,
MpeoO0pa3oBaHUI0 U MPUMEHEHUIO B PAa3jIMYHBIX YYEOHBIX CHUTYyalUsiX, B TOM 4YHCIE MPHU CO3JaHUU
Y4€OHBIX MPOEKTOB B 001aCTH (PU3HKH;

BBISIBIISITh NIPUUMHHO-CJICICTBEHHBIE CBSI3U U aKTyaJIM3UPOBATh 3a/lady, BbIJBUIaTh T'HIIOTE3Y €€
pElIeHUs, HAXOJIUTh apryMEHTHl ISl JOKAa3aTeNbCTBA CBOMX YTBEPXKICHMI, 3ajaBaThb HapaMeTpbl U
KPUTEPUHU PEILICHUS;

aHAJIM3UPOBATh IOJIyYCHHBIE B XOJ€ DPEUICHHS 3aJaud pe3yibTaTbl, KPUTUYECKH OLICHUBATh HUX
JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBUTh U (HOPMYIHPOBATh COOCTBEHHBIEC 3a/1a4ll B 00pa30BaTEIbHOMN EATEIHHOCTH, B TOM YHUCIIE
MIpU U3y4eHUH (PU3UKU;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLEHUBATh MPUOOPETEHHBIN OIIBIT;

YMETb MEPEHOCUTH 3HAHUS 0 (PU3HKE B IPAKTHUUECKYIO 001aCTh KU3HEICSITEIbHOCTH;

yMeTb UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 00JIacTeil;

BBIJIBUTaTh HOBBIC UJICU, TIPeIaraTh OPUTHHAIBHBIE TIOXOAbI U PEIICHHUS,

CTaBUTH MPOOJIEMBI U 3a]]a4H, JOMYCKAIOIINE aTbTePHATUBHBIC PEILICHUSI.

Padora ¢ undpopmanueii:

BIIJIETh HABBIKAMH MOJIydeHUsT WHGOpMaAui (PU3MUECKOTO COJACPKAHUS U3 MCTOUYHUKOB Pa3HBIX
TUTIOB, CaMOCTOSITEIbHO OCYIIECTBIATh TIOWCK, AaHalu3, CHUCTEMATH3alMi0 H UHTEPIPETAIUIO
nH(MOPMALIUY PA3IUYHBIX BUIOB U GOPM IPEICTABICHUS;

OIICHUBATh JJOCTOBEPHOCTHh HH(OpPMALIHH;

WCIIOJIb30BaTh CPEACTBA HH(POPMAIMOHHBIX M KOMMYHHMKAIIHOHHBIX TEXHOJIOTUH B pEIICHUH
KOTHUTHBHBIX, KOMMYHUKATUBHBIX ¥ OpPraHH3aI[MOHHBIX 3a7ad C COONIoJIeHHeM TpeboBaHUM
OPrOHOMUKH, TEXHUKHU OE30MACHOCTH, TUTHUEHBI, PECypcOCOEpe eHUs, MPABOBBIX U ITHUECKUX HOPM,
HOPM MH(OPMAIMOHHON 0E30MaCHOCTH;

cO37aBaTh TEKCTHI (PU3UYECKOTO COJIEp)KaHUS B PA3NMUYHBIX (opMarax ¢ y4€TOM Ha3HAYCHHUS
nH(OPMAIIUY U TIeTIEBOH ayIUTOpUH, BEIOUPas ONTUMAIBHYIO (OPMY MPEACTABICHUS U BU3yaTH3aI[1H.



KoMMmyHukaTHBHBIe YHHBepcaIbHbIe y4eOHbIe JelCTBHUSA:

OCYIIECTBIIATH OOIIEHHE HA YpOoKaX (PM3UKU U BO BHEYPOUHOU JIEATEIHHOCTH;

pacro3HaBaTh NMPEANOCHUTKA KOH(DIUKTHBIX CUTYAllUi U CMATYATh KOH(IUKTHI;

pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOK TOUKY 3PEHUS C HCIOJIb30BAaHUEM S3BIKOBBIX CPEJICTB;

[IOHUMATh U UCIOJIb30BaTh NIPEUMYLIECTBA KOMAHIHON U HHAUBUAYAIbHOW pabOThI;

BBIOMpAaTh TEMAaTUKy M METOJIbl COBMECTHBIX JEHCTBHHA ¢ y4ETOM OOIMX WMHTEPECOB H
BO3MOKHOCTEH KaKJIOTO WICHA KOJUIEKTUBA,

IIPUHUMATD LIEJIM COBMECTHOM JESITEIbHOCTH, OPraHU30BbIBATH U KOOPAMHUPOBATH JEHCTBUS 1O €€
JOCTH)KEHMIO: COCTaBIIATH IUIAH JCWCTBUM, pacHpeneisiTh pojaud ¢ Y4€TOM MHEHHHW YYacCTHUKOB,
00CyX/1aTh pe3yabTaThl COBMECTHOM pabOTHI,

OLICHMBATh KAaueCTBO CBOEr0 BKJIAJa W Ka)XJOI0 yJYacTHHKA KOMaH[Ibl B OOLIMI pe3yiabTaT IO
pa3paboTaHHBIM KPUTEPUSM;

npeniaraTb HOBBIE IIPOEKTHI, OLIEHWBATh MJEU C TMO3UIMKA HOBU3HBI, OPUTMHAJIBHOCTH,
MPAaKTUYECKON 3HAYNMOCTH;

OCYILIECTBIIATh MO3UTHUBHOE CTPATETHUECKOE IOBEJIEHUE B PAa3IMUHBIX CHUTyalUsX, MPOSBIATH
TBOPYECTBO M BOOOpaKEHHE, OBITh MHUITHATUBHBIM.

PeryasiTuBHble yHUBEpCcalbHbIC YUeOHbIE A€l CTBUA
Camoopranuszanms:

CaMOCTOSITENIBHO OCYIIECTBIIATH T03HABATEIBHYIO JIEATENBHOCT B 001acT (PU3UKU U ACTPOHOMMUH,
BBISIBIISITH IPOOJIEMBI, CTABUTH U (YOPMYIUPOBATh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITENIBHO COCTAaBJIATH IJIaH PEHICHHs pacYETHBIX M KAUECTBEHHBIX 33]1a4, MJIaH BBITOJIHEHUS
MPaKTUYECKON pabOThI C yUETOM HUMEIOIIMXCS PECYpCOB, COOCTBEHHBIX BO3MOXHOCTEN U MPEANOYTCHUN;

JlaBaTh OLIEHKY HOBBIM CUTYAaIHsIM;

paciupsATh paMKH yueOHOTO MpeMETa Ha OCHOBE JIMYHBIX MTPEANOYTEHUH;

JIeNIaTh OCO3HAHHBINA BEIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTH 3a PEIICHHUE;

OILICHUBATh MIPUOOPETEHHBIN OTIBIT;

CrocoOcTBOBAaTh (OPMUPOBAHUIO U TMPOSABICHUIO SPYIUIMH B 001acTd (U3MUKH, MOCTOSHHO
MOBBIIIATH CBOW 00pa30BaTENbHBIN U KYJIBTYPHBII YPOBEHb.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYyalllsiM, BHOCUTh KOPPEKTHBBI B JI€ATEIbHOCTh, OIICHUBAThH
COOTBETCTBUE PE3YJILTATOB IIEJISIM;

BIIJIETh HaBBIKAMH TIO3HABATENIbHOW pedrekcuu Kak OCO3HAHMs COBEpUIaeMbIX JCHCTBUN H
MBICIIUTEIBHBIX MTPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHMIA;

MCI0JIb30BaTh MPHUEMBI peIIeKCHu AJIsl OLIEHKH CUTYyalluu, BEIOOpa BEPHOTO PEIICHUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATH PEIICHUS M0 UX CHUKEHUIO;

MIPUHUMATh MOTHBBI U @pTYMEHTHI IPYTUX MPU aHAIHU3E PE3yIbTaTOB ACATEIbHOCTH;

MPUHUMATD ce0sl, MIOHUMAas CBOU HEJOCTAaTKU U IOCTOMHCTBA;

IPUHUMATh MOTUBBI U apT'YMEHTHI IPYTUX IIPU aHAJIU3€ PE3yJIbTaTOB JEATEIbHOCTH;

MPU3HABATH CBOE MPABO U MPaBO JPYrUX Ha OMIMOKH.

B npouecce gocTHkeHNs TUYHOCTHBIX PE3yJIbTaTOB OCBOEHUS IPOTPaMMBbI 0 (pr3MKe 11l ypOBHS
cpeaHero oOmero o0pa3oBaHUs y OOy4arOIIMXCsS COBEPIIEHCTBYETCS AMOLMOHAIBHBIA HMHTEIJIEKT,
Ipearnosararuil chopMUPOBAaHHOCTH:

CaMOCO3HAHUS, BKIIIOYAIOLIET0 CIOCOOHOCTh MOHMUMATh CBOE HMOIMOHAIBHOE COCTOSTHHE, BUJETh
HaNpaBJICHUs Pa3BUTUS COOCTBEHHON IMOIIMOHAIBHON C(epsbl, ObITh YBEPEHHBIM B ce0e€;

CaMOPETYIMPOBAHHUS, BKIIOYAIOIIETO0 CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTD 32 CBOE
MOBEJICHHE, CIOCOOHOCTh aJalTHPOBATHCS K SMOLIMOHAIBHBIM U3MEHEHUSIM U MPOSBIATH THOKOCTD, OBITH
OTKPBITBIM HOBOMY;



BHYTPEHHEH MOTHMBAlMU, BKJIIOYAIOUICH CTpEMIIEHHE K JTOCTH)KCHHUIO LIETIH M YCHEeXy, ONTUMH3M,
WHUIMATUBHOCTh, YMEHUE JICHICTBOBATh UCXOAS U3 CBOMX BO3MOXKHOCTEH;

OMIIATUH, BKIIOYAIONICH CIIOCOOHOCTh MOHMMATh SMOLIMOHAIBHOE COCTOSHUE APYTHMX, YYUTHIBATH
€ro IpHU OCYIECTBICHUH OOLIEHUS, CIIOCOOHOCTh K COUYBCTBHIO U CONEPEKHUBAHUIO;

COLIMAJIBHBIX HaBBIKOB, BKJIIOYAIOIINX CIIOCOOHOCTH BBHICTPAMBATh OTHOIICHUS C APYTMMH JIFOIbMH,
3a00TUTHCS, MIPOSBIATH UHTEPEC U Pa3periaTh KOHPIUKTHI.

NPEJIMETHBIE PE3YJIbTATHI

K xonmy oOy4uenust B 10 kjacce npeaMeTHbIC pe3yabTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaXKaTh
c(hOPMHUPOBAHHOCTH Y OOYUYAIOIINXCS YMCHHIA:

JEMOHCTPUPOBATh Ha TIPUMEPaX POJb U MeCTO (pU3WKU B (POPMHPOBAHUM COBPEMEHHON HAyIHOM
KapTUHBI MHpa, B Pa3BUTHU COBPEMEHHOW TEXHUKH WM TEXHOJIOTHH, B TPAKTHYECKOH ICSITEIHLHOCTH
JTIO/IEH

VYUTHIBATh TPAHUIBI TPUMEHEHHUS W3YYCHHBIX (PU3NYCCKUX MOJICICH: MarephalibHas TOYKa,
WHEepIMagbHas CUCTeMa OTCcuéTa, abCOIOTHO TBEPJOE TENO, UIICATBHBIN ra3, MOAEIN CTPOCHHUS Ta30B,
KUJAKOCTEH U TBEPJBIX TEJI, TOUCUHBINA AIEKTPUICCKHUI 3apsii IPH PEIIeHUH GU3NISCKUX 33]1a9,

pacro3HaBaTh (pu3uyecKkue SBICHUS (MPOIECCHI) U OOBICHATH UX Ha OCHOBE 3aKOHOB MEXaHHKH,
MOJICKYJISIPHO-KHHETUYECKOW TEOPUM CTPOCHHS BEIIECTBA W DJICKTPOJWHAMUKH: PAaBHOMEPHOE U
PaBHOYCKOPEHHOE TPSMOJMHEHHOE IBIDKEHHE, CBOOOTHOE IMajieHue TeJ, IBIKEHHUE IO OKPYKHOCTH,
WHEPIHSI, B3aUMOJICHCTBHE Tell, TUQPQy3usi, OPOYHOBCKOE JBHKCHHE, CTPOCHHE JKHUIKOCTEH M TBEPIIBIX
TeN, W3MeHeHHe o0BEMa Tenm Npu HarpeBaHWM (OXJIAKIEHWU), TEIUIOBOE pPaBHOBECHUE, HCIApEHUE,
KOHJICHCAllMs, TJIaBJICHUE, KPUCTAIIIM3AIUs, KUTICHHE, BIKHOCTh BO3/yXa, MOBBIIICHUE JaBJICHUS rasa
IIPU €r0 HarpeBaHUU B 3aKPHITOM COCYJIE, CBSI3b MEXAY IMapaMeTpaMy COCTOSIHUS Ta3a B U30Ipolieccax,
ANIEKTpU3ALIUA TN, B3aUMOJICHCTBHE 3apsIOB;

ONHCHIBaTh MEXaHUYECKOE JBIKEHUE, HCIOJIb3Ys (U3UYECKUE BEJIWYMHBI: KOOPAWHATA, MYTh,
NepeMeleHne, CKOpoCTh, YCKOpEHHEe, Macca Tella, CHJla, HMITYJIbC Tejla, KWHETHYecKas SHEeprusd,
MOTEHIIMATIbHAS SHEPTHUsl, MEXaHu4yecKkasi paboTa, MexaHW4yeckasi MOIIHOCTh; MPH OMHMCAHUU NMPABUIHHO
TPaKkTOBaTh (PU3UYECKHI CMBICI HCHOJIB3YEMbIX BEJIWYMH, UX OOO3HAYEHWs] U EJAMHHUIIBI, HAXOAWUTH
(bopMyIibl, CBSI3bIBAIONINE JaHHYIO (PU3MUECKYIO BETUUYHUHY C IPYTMMH BEIMYMHAMU,

ONHCHIBATh M3YYEHHbIC TEIUIOBBIE CBOICTBA TEJN M TEIUIOBBIC SIBJICHUS, HCIOIb3ysd (U3NYECKUE
BEJIMYMHBL: JaBJICHUE Ta3a, TeMIlepaTypa, CpeAHss KUHETHYecKas SHEepPrusi XaoTHUECKOTO IBMXKCHMUS
MOJIEKYJ, CpPEeIHEKBAIpaTUYHAs CKOPOCTh MOJIEKYJ, KOJMYECTBO TEIJIOThI, BHYTPEHHS HEPTUsl, paboTa
ra3a, Ko3pQUIMEHT MOJIE3HOTO NEHCTBUS TEIJIOBOIO JIBUTATENs; MPU OMHCAHUM MPABUIBHO TPAKTOBAThH
(bu3MYECKU CMBICT HCIOIb3YyEeMbIX BEIWYMH, UX OOO3HAYEHHS W EAMHUIIBI, HAXOAUTh (POPMYIIHI,
CBSI3BIBAOIIINE JAHHYIO (PU3UYECKYIO BEIMYUHY C APYTUMU BEIHMUUHAM;

OMHCHIBATh HU3YYEHHBIC DJJEKTPUYECKHE CBOWCTBA BEHIECTBA M DICKTPUUECKUE SBIICHUS
(mporiecchl), HMCHONB3yd (U3MUECKHWE BEJIWYUHBI: DIEKTPUYECKUI 3aps], dJIEKTPUYECKOe TOJe,
HanpsLKEHHOCTH  TMOJISI, MOTEHILMAal, Pa3HOCTh MMOTEHIMAJIOB; MPH OMUCAHUHU MPABUIBHO TPAKTOBATH
(bu3MuecKuit CMBICT HCIOJB3YEMBIX BEIMYWH, UX OOO3HAUEHHUS M EIUHHIIBI, YKa3bIBaTh (POPMYIHI,
CBSI3BIBAIOIIIME TAHHYIO (PU3NYECKYIO BEIMYMHY C IPYTUMHU BETUUMHAMU;

aHAIM3UPOBATh (GU3NYECKHE MPOIIECCHl U SIBICHUS, UCTIONB3yd (PU3NUYECKHe 3aKOHBI U MPUHIUIIBI:
3akoH BceMupHoro Tsarotenus, |, 1l u 1l 3akonsr HproToHa, 3aKOH COXpaHEHUs MEXaHUYECKOW YHEpPTHH,
3aKOH COXpaHEHHs HMMITYNIbCa, MPHUHIIMII CYMEPHO3UIUN CHUJI, TMPUHIUI PaBHOMpPABUsS WHEPLIHUATHHBIX
CUCTeM OTCU&Ta, MOJEKYISIPHO-KHHETHYECKYI0O TEOPUI0 CTPOEHHUS BEIIECTBA, Ta30BbIE 3aKOHBI, CBSI3b
CpeIHel KMHEeTHYECKON SHEPTruu TEIJIOBOTO JBIKEHUS MOJIEKYN ¢ aOCOMIOTHOW TeMIepaTypoid, epBhIit
3aKOH TePMOJIUHAMUKH, 3aKOH COXPAHEHHSI dTIEKTPUUECKOT0 3apsaa, 3akoH KynoHa, mpu 3ToM pa3nuyarh
CIIOBECHYIO (DOPMYTUPOBKY 3aKOHA, €T0 MAaTEMaTUYEeCKOE BBIPAKEHUE U YCIOBHS (TpaHHUIIBI, 00IacTH)
MIPUMEHUMOCTH;



OOBSICHATH OCHOBHBIC TPHHUUIBI JACHCTBUS MAIIWH, NPUOOPOB M TEXHUYECKUX YCTPOUCTB;
pa3nauyaTth yCiIOBHUS UX O€30M1aCHOTO MCIIOIb30BaHUS B [IOBCETHEBHOM KU3HU;

BBIIIOJIHATL  SKCIICPUMCHTBI 110  HCCJICIOBAHUIO (1)I/ISI/II-IGCKI/IX SIBJICHUN W nmponeccoB €
UCTIOJIb30BAHMEM MPSIMBIX U KOCBEHHBIX M3MEPEHUH, Mpu 3TOM (GOpMyIupoBaTh Mpodiaemy/3anady U
THIOTE3y YUeOHOTO SKCIEPUMEHTA, COOMPATh YCTAaHOBKY U3 MPEAJIOKEHHOTO 000PYA0BaHUS, IIPOBOANUTH
OTBIT U (POPMYIIUPOBATH BHIBOJIBI,

OCYIICCTBJIATL HNPSAMBIC U KOCBCHHBLIC H3MCPCHUA (1)I/I3I/I‘-I€CKI/IX BCJIMYMH, IIPU 3TOM BI)I6I/IpaTI)
ONTUMAJIbHBIH CHOCO0 HU3MCPCHUA W HCIOJb30BaTb HM3BCCTHLIC MCTOABI OICHKHU HOFpCHIHOCTGfI
U3MEPEHUN;

HCCIICA0BAaTb 3aBUCUMOCTH MCKIAY CI)I/IBI/I‘-IGCKI/IMI/I BCIIMYMHAMU C HCIIOJIBb30BAHUCM IIPAMBIX
M3MEPEHUH, IPH 3TOM KOHCTPYHUPOBATh YCTAaHOBKY, (PUKCHPOBATH PE3yIbTATHI MOJTYYCHHON 3aBUCUMOCTH
(1)I/I3I/IHGCKI/IX BCJINYHMH B BUJC Ta6JII/III n Fpa(bI/IKOB, ACJIaTh BBIBOABI 11O PE3yJIbTaTaM HCCICI0OBAHMA,

coOnrofaTh mpaBmiia OE30MACHOTO TpyJda NMpU NPOBEACHUM HCCIEIOBAaHMM B paMKax y4eOHOro
SKCIEPUMEHTa, Yy4eOHO-UCCIIEJOBATEIbCKOM M  IMPOEKTHOM JAEATEIbHOCTH C  HCIOJIb30BaHUEM
M3MEPUTENbHBIX YCTPOUCTB U J1a00paTOPHOTO 000PYIOBaHMUS;

pemarb pacy€THblE 3aJaud C SBHO 3aJaHHON (PU3MYECKON MOJENbI0, HCIONb3yd (U3NYECKue
3aKOHBI U NPUHOUIIBI, HA OCHOBC aHalin3a YCJIOBHA 3aJa4un BI)I6I/IpaTI) (1)I/I3I/I‘~IGCKYI-O MOJACIb, BBIACIATH
(dbu3uvecKue BEITUYUHBI U (POPMYITBI, HEOOXOIMMBIE JUTs €€ pelieHus, TPOBOIUTh PACUEThl M OIICHUBATh
peanbHOCTh TOJYYEHHOTO 3HAYCHHS (PU3MUECKOU BETHINHBI;

peuaTtb Ka4e€CTBCHHBIEC 3a/1ayu: BBICTpauBaThb JIOTUYCCKHU  HEIIPOTHUBOPCHUBYIO LECIIOYKY
pPacCy>XKJIEHUH ¢ OTTOPOY HA M3YUYCHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKUE SBIICHNUS,

HCII0JIB30BaTh NpHU PCHICHUHA y‘Ie6HI)IX 3aJla4 COBPEMCHHBIC I/IH(i)OpMaHI/IOHHI)Ie TEXHOJIOTHUHU TJIA
MOUCKA, CTPYKTYPUPOBAHUS, HHTEpPIpPETAlMd M TPEJCTaBICHUsS Y4EOHOW U HAY4YHO-TIOMYJISIPHON
nH(pOpMallUY, TOJTYYEHHON W3 PA3IUYHBIX HCTOYHUKOB, KPUTHYECKH aHAIM3UPOBATH IOIy4aeMYIO
nHpopMaIuio;

MIPUBOJIUTH MPHUMEPHI BKJIaJa POCCUMCKUX U 3apyOexkHBIX Y4EHBIX-(DU3UKOB B pa3BUTHE HAyKH,
00BsICHEHHUE MPOLIECCOB OKPYKAIOIIEr0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

HCIO0JIb30BAaTh TEOPETUYECKUE 3HAHHUS MO (PU3UMKE B TMOBCEAHEBHOW >KM3HHM [UIsl 00ecredeHUs
0€30MacHOCTH MpH OOpalieHHuH ¢ NpubopaMud U TEXHUYECKUMHU YCTPOWCTBAMH, HJISI COXpPaHEHHS
3JI0pPOBbS U COOMIOICHUS HOPM SKOJIOTUYECKOTO MOBEICHUS B OKPYKaloIeH cpejie;

paboTaTh B IPpYIIIE C BHIMOJIHEHUEM Pa3IMYHBIX COLUATBHBIX POJIeH, TUIAaHUPOBATh PabOTy TPYIIIIHI,
palMOHATIbHO pacHpeeNiaTh 00S3aHHOCTH U TUIAHUPOBATH JIESATEIBHOCTh B HECTAHAAPTHBIX CUTYaIUsX,
a/IeKBaTHO OIICHUBATh BKJIAJl KaXJA0r0 U3 YYACTHUKOB TPYIIIHI B PelICHUE paccMaTprUBaeMoil mpoOiIeMbl.

K konmy o6y4yenust B 11 kjacce npeaMeTHbIe pe3yabTaThl Ha 6a30BOM ypOBHE JOJDKHBI OTPaxaThb
c(hOpPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUIA:

JEMOHCTPUPOBATh Ha MpUMEpax PoJb U MeCTO (PU3HKU B (POPMHPOBAHHHM COBPEMEHHON HAy4YHOM
KapTUHBl MHpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU M TEXHOJOTHH, B MPAKTHUYECKOW AESITEIbHOCTH
JOJIeH, IeJIOCTHOCTh U €IMHCTBO (PU3UYECKOM KapTHUHBI MUPA;

YUUTBIBaTh TPAHULIBI IPUMEHEHUS W3YUYEHHBIX (PU3MUYECKUX MOJENEH: TOUCUHBIA AIIEKTPUUECKHIMA
3apsf, Jyd CBETAa, TOYECUHBIM HCTOYHUK CBETA, SAEpHAs MOJEIb aToMa, HyKJIOHHAas MOJEIb aTOMHOIO
A7pa IpU pelIeHny GU3MUECKUX 3a1a4;

pacrio3HaBaTh (U3MUYECKHE sBJIEHHUS (IIpolecchl) U OOBACHATh HMX Ha OCHOBE 3aKOHOB
ANIEKTPOJMHAMUKNA U KBaHTOBOW (U3UKU: DJIEKTpUYECKas MPOBOJUMOCTb, TEIUIOBOE, CBETOBOE,
XMMUYECKOe, MAarHUTHOE NEMCTBUS TOKA, B3aUMOJECWCTBUE MAarHUTOB, JIEKTPOMArHUTHas HMHIYKIUS,
JeWCTBUE MAarHUTHOTO TM0JII Ha MPOBOJAHUK C TOKOM W JBIDKYIIUICS 3apsis, 3JI€KTpOMarHUTHbBIE
KoiebaHus W BOJIHBL, NPAMOJIMHEHHOE paclpoCTpaHEHHE CBeTa, OTPAXEHUE, MPEIOMIICHHUE,
uHTephepeHIys, TUGpakius U TMOJIpH3alMs CBETa, AUCIEPCUs CBETa, (HOTOIIEKTpUUECKUM 3Pdext
(poToaddekT), cBeTOoBOE aBlE€HHWE, BO3HUKHOBEHHE JIMHEHYaTOro CIEKTpa aToMa BOJOPOJA,
€CTECTBEHHAsl U UCKYCCTBEHHAsl Pall0aKTUBHOCTD;



OTHCHIBATh HW3YUYEHHBIC CBOWCTBA BeEIIECTBA (DIEKTPHUUECKHWE, MArHUTHBIEC, ONTHYECKUE,
ANEKTPUYECKYIO TPOBOJAUMOCTD PA3IMYHBIX CPEJl) U JIEKTPOMATrHUTHBIC SIBJICHUS (IIPOLECCHI), UCTIONb3Ys
¢bu3nvecKrue BETUUMHBL: HIIEKTPUUYECKUN 3apsfl, CHJIa TOKA, HIEKTPUYECKOE HAMPSDKEHHE, SJIEKTPHUIECKOe
COIPOTHUBIIEHUE, PA3HOCTh NOTEHIMAIOB, 3JIEKTPOABUKYINAs CHiia, paboTa TOKA, MHIYKLIUS MarHUTHOTO
noJist, cuia Amnepa, cuia JIopeHna, MHIyKTUBHOCTh KaTyIIKH, SHEPTUs 3JEKTPUUYECKOI0 U MArHUTHOIO
MoJIeH, MepHoa W 4YacToTa KojiebaHuil B KojeOaTenbHOM KOHTYpE, 3apsii U CHja TOKa B Ipolecce
TrapMOHUYECKHX JJICKTPOMArHUTHBIX KoJeOaHuH, (POKYCHOE PACCTOSIHUE M ONITHYECKAs CHJIA JIMH3BI, TIPH
OTMCAaHWU TPABWIBHO TPAKTOBATh (DU3UYCCKUN CMBICI HCIIOIB3yeMbIX BEIUYHMH, WX OOO3HAUCHHS U
CIMHULIBI, YyKa3bIBaTh (OPMYJIBI, CBS3BIBAIONIME JAHHYIO (QHU3WYCCKYI0 BEIUYHHY C JIPYTUMHU
BEITUYMHAMU;

OTHMCHIBATh W3YYCHHBIC KBAHTOBBIC SIBJICHHS W TPOIECCHI, HCIOJB3YS (DU3MYECKHE BEIMYMHBI:
CKOPOCTH DJIEKTPOMATHUTHBIX BOJIH, JUTMHA BOJIHBI M YACTOTA CBETA, SHEPTHS U UMITYJILC (DOTOHA, TTEPHO]T
MoJIypacrnaja, YHEPTUs CBA3M aTOMHBIX sI/IEp, MPU ONMHUCAHUU TTPABMIIHHO TPAKTOBATh (PU3NYECKUN CMBICI
WCIIOJIb3YEMBIX BEJIMUMH, UX O003HAUYCHHS W €IMHUIIBI, YKa3bIBaTh (DOPMYJIbI, CBS3BIBAIOIINE TAHHYIO
(U3HYECKYIO BETMUUHY C JIPYTUMHU BEJTUYUHAMU, BBIYUCIIATH 3HAYCHUE (PHU3NICCKON BEITHUNHBI,

aHATM3UPOBATh (PU3UUECKUE TIPOILIECCHI U SIBJICHUS, UCTIONB3Ys (PU3UUYECKUE 3aKOHBI U MTPUHIUIIBL:
3akoH OMa, 3aKOHBI MOCJIEI0BATEIbHOIO U MapauIeIbHOTO COEAMHEHUS MPOBOJHUKOB, 3aKOH J[>KOyisa—
JleHia, 3aKOH AJIEKTPOMAarHWTHOW MHIYKIIUU, 3aKOH MPSIMOJMHEHHOIO paclpoCTpaHeHHs CBETa, 3aKOHBI
OTPaKEHUS CBETa, 3aKOHBI TMPEJIOMJICHUS CBETa, ypaBHeHHEe OWHImTeHHA mia (orodddekra, 3aKoH
COXPAaHEHHUs SHEPTUH, 3aKOH COXpAaHEHUS UMITYJbCa, 3aKOH COXPaHEHUS AJIEKTPUUYECKOIro 3apsia, 3aKOH
COXpaHEHHUsI MacCOBOIO YHCIIa, MOCTYIaThl bopa, 3aK0H paJloakTUBHOIO paclaja, pu 3TOM pa3iuyaTh
CJIIOBECHYIO (POPMYITHPOBKY 3aKOHA, €r0 MaTeMaTUYeCKO€ BBIPAKCHHE M YCIOBHS (TpaHMIIBI, 00JIaCTH)
MIPUMEHUMOCTH;

OTIPEIeNIATh HAaIpaBJCHWE BEKTOpa WHAYKUWM MAarHUTHOTO TOJS IPOBOJHHMKA C TOKOM, CHIIBI
Awmnepa u cuisl JlopeHna;

CTPOUTH M OIUCHIBATh N300pakeHHE, CO3/1aBaEMOE IIIOCKUM 3€pKaJIoM, TOHKOM JTMH3011;

BBITIOJIHATh  OKCIIEPUMEHTBHl TI0 HCCIEAOBaHHUIO (PU3UYECKUX SIBJICHMM U TPOIECCOB C
HCIOJIb30BAHMEM TMPSAMBIX M KOCBEHHBIX HM3MEpPEHUi: mpu 3ToM (opMynupoBarh MpoOiieMy/3afady u
TUINOTE3Y yueOHOTo SKCIEPUMEHTa, COOUPaTh YCTAHOBKY M3 MPEUI0KEHHOTO 000pYI0BaHMsl, IPOBOIUTH
OTBIT U (POPMYITUPOBATH BHIBOIBL;

OCYILIECTBJISITh MpPSIMbIE M KOCBEHHbIE H3MEpeHHs] (U3UYECKUX BEJIUYUH, MPU 3TOM BBIOUPATH
ONTUMAJBHBIA CHNOCOO W3MEPEHHUS U HCIOJb30BAaTh H3BECTHBIE METOJbl OIEHKH IOTPEUIHOCTEl
HU3MEPEHMUI;

UCCIIEIOBaTh 3aBHUCHUMOCTH (DU3MUECKUX BEJIMYMH C HMCIOJb30BAHHUEM MPSIMBIX HU3MEPEHHI: Mpu
3TOM KOHCTPYMPOBATh YCTaHOBKY, (PMKCHUPOBATH PE3yIbTAThl MOIYYEHHON 3aBUCUMOCTU (U3NUYECKUX
BEJTMYMH B BUJIE TaONHII U TpadUKOB, AeNaTh BBIBOABI IO PE3yabTaTaM UCCIEI0BaHUS;

coOnrofaTh mpaBmiia OE30MacHOrO Tpyda MPU MPOBEACHUU HUCCIEIOBAHUN B paMKax y4eOHOTO
OKCIEPUMEHTa, Yy4eOHO-UCCIEOBATENIbCKOM H  IMPOEKTHOM JAEATEeIbHOCTH C  HCIOJIb30BaHHEM
M3MEPUTENBHBIX YCTPOUCTB U J1a00paTOPHOTO 000PYIOBAHHUS;

pemarh pacy€THbIE 3aJa4d C SBHO 3aJaHHOW (PU3MYECKOW MOJENbI0, HCIONb3Yys (PH3NYEeCKHe
3aKOHBI U TPUHIUIIBL, HA OCHOBE aHAIW3a YCIIOBHUS 3aJaud BHIOMpPATh (U3UUECKYI0 MOJIENb, BBIICISATH
¢buznueckue BeIMYUHBI U (HOPMYIIBI, HEOOXOIUMBIE ISl €€ pelIeHus, TPOBOJUTH PACUETH U OLIEHUBATH
pEeaNbHOCTH MOJYYEHHOTO 3HaYeHUS (PU3NIECKOM BEITHUHHBI;

pemarh KayecTBEHHbIE 3aJauyd: BBICTpPAWBaTh JIOTHYECKH HEMPOTHBOPEUYHBYIO IIETIOYKY
paccyXJAeHUl ¢ OTIOPO Ha U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3MYECKUE SIBICHUS;

WCIIOJIb30BaTh MPH PEIICHUU y4eOHBIX 3a/1ad COBpEeMEHHBbIEe MH()OPMAIMOHHBIE TEXHOJOTUU JUIS
MOUCKA, CTPYKTYPHUPOBAHUS, HHTEPHpPETAMU H TMpEACTaBIeHUS Yy4eOHONW U HAy4HO-MOMYISIPHON
uH(MOpMALlUY, TONMYYEHHON W3 pa3IMYHBIX HMCTOYHHMKOB, KPUTHUUYECKH AaHATU3UPOBATH TOTYyYaeMYIO
uH(pOpMaIINIO;



OOBSICHATh TPUHIMIIEI JEHCTBUS MAIIMH, NPUOOPOB M TEXHUYECKUX YCTPOWCTB, pa3inyarh
yCJIOBHA UX O€30MTACHOTO MCIIOJIF30BAaHMS B IOBCEAHEBHOM KHU3HH,

MPUBOAMUTH MPUMEPBI BKJIAa POCCUHUCKUX M 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, B
00BsICHEHHUE MPOIIECCOB OKPYKAIOIIETO MHUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIOJb30BaTh TEOPETHUECKUE 3HAHHUS MO (U3UKE B TMOBCEAHEBHOW >KM3HM JJIsI 0OECTICUCHHS
0€30MacHOCTH TpU OOpalleHuu ¢ NpPUOOpaMU U TEXHUUYECKHMMH YCTPOHCTBAMHM, Ui COXpaHEHUS
3J10pOBbsI U COOIOACHUS HOPM SKOJIOTMYECKOTO MOBEICHUS B OKpYXKAIOUIeH cpene;

paboTath B TPYIMIIE C BHIMOJIHEHNEM PAa3IMYHBIX COLUABHBIX POJICH, IUITaHUPOBATh pabOTy IPYIIIEI,
palMOHAIBHO PacHpeeNaTh 00S3aHHOCTH U IUIAHUPOBAThH JIEATEIBHOCTh B HECTAHAAPTHBIX CUTYaLMSIX,
a/IeKBaTHO OLICHMBATh BKJIAJl KaXJ0r0 U3 YYACTHUKOB I'PYIIIbI B PELIEHHE pacCMaTpUBAaEMOM MTPOOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne n/m HanmeHoBaHue pa3/iesioB H TEM MPOrpamMMbl KOHTpOJIbHBIE IpaKTHdecKue (ungposrre)
Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Paznen 1. ®PU3UKA U METOJIbI HAYUHOI'O ITO3HAHUS
bubmmoreka [{OK
1.1 ) 2
VISHICA H METOABT HAYAHOTO TOSHAHIA https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kurematitia > 1 https://m.eds00.ru/7f41bf72
bu6mmoreka [IOK
22 A ! 1 https://m.eds00.ru/7f41bf72
bu6mmoreka [JOK
2.3 3 6 1 1
AROHLL COXPAHCHI B MEXAHMIE https://m.edsoo.ru/7f41bf72
Hroro mo pazaeny 18
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJAUHAMUKA
. bubnuoreka [JOK
3.1 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON TEOpUHU 9 1 htts://m.edsoo.ru/7fALbF72
bubnuoreka [JOK
32 OCHOBBI TEpMOHHAMHKH 10 L https://m.edsoo.ru/7f41bf72
33 ArperaTHbie cocTOsiHUS BenecTBa. dDa3oBbie 5 bubmuoreka [JOK
' HEPEXOIBI https://m.edsoo.ru/7f41bf72
Hroro no paszneny 24

Paznea 4. JIEKTPOJIUHAMUKA



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

bubmuoreka [JOK

1 MEKTPOCTATIRA 10 hitps://m.edsoo.ru/7f41bf72
[TocTosiHHBIN 2neKTpudecKuil TOK. Toku B bubnuorexa [JOK
4.2 14
PAa3JIAYHBIX Cpeaax https://m.edsoo0.ru/7f41bf72
Uroro no pazaeny 24
PesepBHOE Bpems 0
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

11 KVIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznea 1. DJIEKTPOJINHAMUKA
11 MarunuTtHOe noJie. DIeKTpOMarHuTHas 11 1 3 bubnuoreka [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
21 MexaHn4ecKHe U JIEKTPOMArHuTHBIE 9 1 bubmuotexa [JOK
' KoJIe0aHus https://m.edso0.ru/7f41c97¢c
MexaHn4eCcKUe U JIEKTPOMArHUTHBIC bubnuoreka [IOK
2.2 5) 1
BOJIHBI https://m.edsoo.ru/7f41c97c
2.3 Onruka 10 3 bubmorera [IOK
https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24

Pasgen 3. OCHOBBI CIHEIIMAJIBbHOM TEOPUU OTHOCHUTEJILHOCTH

31 OcCHOBBI crieManbHON TEOPUHU 4 1 bubnnoreka [JOK
' OTHOCHUTEJILHOCTH https://m.edso0.ru/7f41c97c
Utoro no pazneny 4
Pasznen 4. KBAHTOBASI ®U3UKA
. bubnuoreka [IOK
4.1 DJIEeMEHThI KBaHTOBOW OTITUKH 6 htts://m.edso0.ru/7f41c97c
4.2 Crpoenue atoma 4 bubmuoreka [JOK



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

4.3 ATOMHOE SAPO

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

Hroro no pazneny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHTHl aCTPOHOMHUHU U aCTPOPU3UKU 7 Et?riﬂ;l ;fsgsig r(3II§f41c97c
Hroro no pazneny 7
Paznen 6. OGOBLIAIOIIEE IOBTOPEHUE

6.1 OGoobmraroriee MOBTOPEHHE 4 ft?rfsnllj ;f(;;ig r(lj/I;f41097c
Hroro mo pazgeny 4
PezepBHoe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68



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

IHOYPOYHOE IIVIAHUPOBAHMHE 10 KJIACC

KoanuecTBo 4acoB DJIeKTPOHHbBIE
aTa nudpoBLIe oMAallHee
Ne Tema ypoka IIpakTH4eckue A op A
KoHTpoabHbIE H3yYeHUst o0pa3oBaTejibHbIE 3aJaHue
n/n Bcero paboThbI
paﬁon pecypcol
1 ®usuka — Hayka o npupoje. Hayunsie 1 bubnuotexa [JOK Bresiertie
METO/IbI TIO3HAHUS OKPY)KAIOIIETO MUPa 06.09.2023 | https://m.edsoo.ru/ff0c32e2
Pons 1 MecTo pusuku B GopMUPOBAHUN
2 COBPEMEHHOM Ea HOM K(E I;I/IHS MUpa 1 bubmorera [JOK Beeaenue
p . i p pu, 07.09.2023 | https://m.edsoo.ru/ff0c33e6 a
B MMPAKTUYCCKON JCSITEILHOCTH JTFOICH
Mexannueckoe OBUKEHUE.
3 OTHOCHUTENBHOCTh MEXaHUYSCKOTO 1 bubmorera [JOK §1,2 ctp.17
13.09.2023 | https://m.edsoo.ru/ff0c3508 = 1P
nerxeHus. [lepemerenne, CKOPOCTb.
4 PaBHOMEpHOE TpsAMONIMHENHOE 1 bubnuoreka [IOK 83-5
NIBIOKEHUE 14.09.2023 | https://m.edsoo.ru/ff0c3620 | Ctp.25 Nel
5 PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE 1 bubmmoreka ITOK 86-9
JBIKECHHE. Y CKOpEHHUE 20.09.2023 | https://m.edsoo.ru/ff0c372e | Ctp.30 Nel
§10-14,
6 CBoboaHoe majienre. Y CKopeHue 1 bu6mmoreka [IOK 1D 48 Nol
CBOOOIHOTO ITaJICHUS 21.09.2023 | https://m.edsoo.ru/ff0c39cc p- -
ctp.54 Nel
KpuBonuHeliHoe nBrkeHuE. [IBHKeHNE
MaTepUATLHOM TOYKH 110 OKPYKHOCTH. Eufs 10K
noOIMoTEKA
7 Jlab 3] No | 1 1 15,16
abopamopnaz pacoma i 27.09.2023 | https://m.edsoo.ru/ffOc3ada S
«3yueHne NBUKEHUS Tea Mo
OKPYKHOCTH.
OCHOBHO€ YTBEPIKICHIE MEXaHUKH.
8 Cuna Maczz Ep I/Ifll/l a Maccel. IlepBuIin 1 bubmorexa [IOK 818-20
) - DAMAHL P 28.09.2023 | https://m.edsoo.ru/ffoc3be8
3axkoH HeroToHa.
9 Bropou 3akon Hetotona. Ilpunnun 1 bu6mmoreka [JOK 821,22,



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
https://m.edsoo.ru/ff0c3be8

CYIEPIIO3ULIUH CUJL. 04.10.2023 | https://m.edsoo.ru/ff0c3be8 | crp.82
Ne3 4
Tperun 3akoH HproTOHA. Bu6 110K
nOIMOoTEKA
10 Peouenrpiriecias cuctema oTeteta. 05.10.2023 | https://m.edsoo.ru/ffOc3be8 524-26
[TpuHIMT OTHOCKUTENBHOCTH [ anmes.
3 .C
1| oowcen. Hepnan oovmuceran Bubmorera IOK | §28,29,31
P 11.10.2023 | https://m.edsoo.ru/ffoc3d00 | ctp.99 Nel
CKOPOCTh
Bi6 110K §33,34
nOIMoTEKA

12 . I'yka. B 112

Cuna ynpyrocth. 3axo I'yka. Bec Terta 12.10.2023 | https://m.edsoo.ru/ff0c3e18 ;;1;
§36,

13 Cuna tpenus. KoadppunmeHT tpenus. bubnuorexa [JOK crp.121
Cuiia COIpOTUBIICHHMSL. 18.10.2023 | https://m.edsoo.ru/ff0c3f76 Nol;.
Jlabopamopnas paboma Ne 2

14 «M3mepenne kordduimenTa TpeHus bubmorexa [IOK

P B P 19.10.2023 | https://m.edsoo.ru/ff0c41a6
CKOJIbKEHUSD.
. 838

15 Nmnynbc maTepuanbHOM TOYKHU. 3aKOH bubnuoreka [IOK c10.129
COXpaHEHUs UMITYJIbCA. 25.10.2023 | https://m.edsoo.ru/ff0c43d6 Noli. )

840,
ctp.134

16 Mexanuveckasi paboTa U MOIITHOCTbD. bubnuoreka [JOK §41
Oueprusi. Kunernueckas sHeprusi. 26.10.2023 | https://m.edsoo.ru/ff0c4502 erp.139

Nel,3
Pa6

17| ynpyroem. Koncepuamumrsi cus Bubmorea IOK | 843344
Yyt ] P ' 08.11.2023 | https://m.edsoo.ru/ff0c46la | crtp.145
[ToTeHnManpHas YHEPTHUSL.

18 3aKOH COXpaHEHUsl SHEPTUHU B bubnmoreka [JOK 845,
MEXaHHKE. 09.11.2023 | https://m.edsoo.ru/ff0c478c | ctp.148



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
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Jlabopamopnas paboma Ne 3

19 «M3yuenune Baf(OHa COXpaHEHHUs 15.11.2023
MEXaHHYECKOHN SHSPTHH.
K O
o | Cmmemenmame
' ' 16.11.2023 | https://m.edsoo.ru/ff0c4b74
COXPAHCHUS B MEXaHHUKE)
56,58
21 OcHoBHble nonoxeHuss MKT. bubnuoreka [JOK (§:T 193
bpoynoBckoe nekenue. Juddy3us. 22.11.2023 | https://m.edsoo.ru/ffOc4dc2 Noli. 5
XapakTep ABWKEHUS U B3aUMOICUCTBUS
22 .M
MOJIEKYJT \ OJI@J"I.I/I CTPOCHHS Ta30B, 93.11.2023 859
KUJKOCTEH U TBEPIBIX TEI
93 Macca monekyn. KonuuectBo COHCIIEKT
BemecTBa. [loctosiHHas ABoraapo 29.11.2023
TennoBoe paBHOBecue. Temneparypa u
24 e€ u3mepenue. lllkana remneparyp 30.11.2023 KOHCTICKT
Henscus
. 860,
o5 Wneansueiii raz B MKT. OcHOBHOE bu6mmoreka [IOK c10.206
ypaBuenne MKT 06.12.2023 | https://m.edsoo.ru/ffOc4fde NOI;
862, 63
AGcomoTHas TemrepaTypa Kak Mepa 10215
cpeaHel KUHETUYECKOM dHEPruun bubmuoreka [JOK b
26 866,
JBUKEHUS MOJIEKYII. Y paBHEHHUE 07.12.2023 | https://m.edsoo.ru/ff0c511e crp.224
M -K i . '
eneneeBa-Knaneilipona Nel 2
§ 68, cTp.
27 3akoH JlanbToHA. ["a30BbIE 3aKOHBI 13.12.2023 235 Nel 3
Jlabopamopnas paboma Ne4
28 «DKCTIepUMEeHTaIbHAsI POBEPKA 3aKOHA 14.12.2023

T'eii-JIroccaka»



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

H3ormporiecchl B U1€alIbHOM ra3e u ux

bubmuoreka [IOK

29 70
rpaduyeckoe npeacTaBicHUE 20.12.2023 | https://m.edsoo.ru/ff0c570e S
879,80,
30 Buyrpennsis sneprusi. Pabota B bubnuorexa [JOK D260
TEPMOIHHAMHUKE. 21.12.2023 | https://m.edsoo.ru/ff0c5952 Noli. 5
882,
31 KonnuecTBo TEMnoTel. YpaBHEHHE bubnuotexa [JOK 1274
TEIJIOBOTO OaaHca. 27.12.2023 | https://m.edsoo.ru/ff0c5c36 Noli.
32 [TepBrIit 3aK0H TEPMOAMHAMUKHN bubmorera [JOK 584
P pMo ’ 28.12.2023 | https://m.edsoo.ru/ff0c5¢36 | ctp.278
[TpuMeHeHre epBOro 3aKoHa 885,
33 TEPMOJIMHAMUKHU K Pa3TUIHBIM bubmorera [JOK cTp.283
pMOZL P 10.01.2024 | https://m.edsoo.ru/ffOc5efc p-
MPOIIECCaM. Nel,2
34 Heo6patumocTh MpoI1ieccoB B IPHUPOJIE. bubnuoreka [IOK §87
BTtopoii 3akoH TepMOAMHAMUKA 11.01.2024 | https://m.edsoo.ru/ff0c6230
35 [Mpunnun neiictus u KI1JI remmoBoit bu6moreka [IOK §88,89 ctp.
MaIlIWHBI 17.01.2024 | https://m.edsoo.ru/ff0c600a | 294 Ne2
§88,89 crp.
36 Huior Kapro u ero K11 18.01.2024 294 Nod
37 DKOJIOTHYECKHE MTPOOIIEMBI
TEIUIOPHEPTETUKH 24.01.2024
O6o6maromuit ypok «MounekynsapHas bubmuoreka [JOK
38 B TETpau
¢uzuka. OCHOBBI TEPMOTUHAMUKIY 25.01.2024 | https://m.edsoo.ru/ff0c6938
Koumponvnas paboma no teme
39 «MounekynspHas ¢usrka. OCHOBBI bubmmorexa [JOK
yp ’ 31.01.2024 | https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHUKUY
871-73
40 [Tapoobpa3zoBanue 1 KOHICHCAIIHSL. bubnmoreka [JOK C1p.249 No
Hcnapenue n kunexnue 01.02.2024 | https://m.edsoo.ru/ff0c63b6 p- B

3



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
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https://m.edsoo.ru/ff0c63b6

AOCOJIIOTHASA U OTHOCUTEJbHAA

§71-73

. bu6mmoreka [{OK

41 .H 249 Ne
BIVIHOCTD BOSAYXE. HACHIICHHbIH 07.02.2024 | https://m.edsoo.ru/ff0c64d8 C1p.249 N
nap. 6

42 Teépnoe teno. Kpucramnmueckue u bubnuorexa [JOK §78
amop(dHEIe Tena. 08.02.2024 | https://m.edsoo.ru/ff0c65f0
[naBneHne U KpUCTATUIU3ALMSL.

43 VY aenpHas TEIUIOTA IJIABJICHHUS brbmorexa IOK KOHCITIEKT

8 ’ 14.02.2024 | https://m.edsoo.ru/ff0c6708
Cyb6numartust
44 VYpaBHeHue TEII0BOro H6anaHca brbmorexa IOK B T€Tpau
P 15.02.2024 | https://m.edsoo.ru/ff0c6820 pax
OnekTpusanus Ten. JNeKTPUIECKUN
45 3aps. J[Ba Buga SJIEKTPHUECKUAX bubmorera [JOK 890
AL A P 21.02.2024 | https://m.edsoo.ru/ffOc6bcc
3apsoB
[TpoBOAHWKH, TUITIEKTPUKA U
46 ncf)n HOBO HI/?KI/I 3aK§H COXpaHEeHus Bu6amorexa [IOK 590
YHPOBOA ) P 22.02.2024 | https://m.edsoo.ru/ffOc6bcc | c1p.300
ANIEKTPUYECKOTO 3apsiia
B I .3 91
47| Kynona. Tosemmsni exrpuseckunt Bismorea LIOK | 0
s ) P 28.02.2024 | https://m.edsoo.ru/ffOc6ced p-
3aps Nel,3
Hanpsk€HHOCTB AJIEKTPUYECKOTO TOJISL.

48 [TpuHIIMT cynepno3uIuu bubnuoreka [JOK §94,95,96
ANEKTPUYECKUX MmoJier. JInHum 29.02.2024 | https://m.edsoo.ru/ffOc6df2 | ctp.316
HaNPSHKEHHOCTH

49 PaboTa cui 31eKTpoCTaTHYEeCKOTO MOJIs. bubnuoreka [JOK §97 ctp.
ITorennman. Pa3zHocTh MOTEHIIMAIOB 06.03.2024 | https://m.edsoo.ru/ff0c6f00 321 Neo2
I1

S| snecrpoeranmiccion o, busmorera LIOK | g

P ] 07.03.2024 | https://m.edsoo.ru/ff0c7018
JlysnexTpuueckas MpOHUIIAeMOCTh
51 OnekrpoemMkocTb. Konnencaro bubmmorexa [JOK 5103
P ' A P 13.03.2024 | https://m.edsoo.ru/ff0c7126 | ctp.348Nel
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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

DNEeKTPOEMKOCTD IJIOCKOTO

bubnuoreka [IOK

52 EZEZEE:E}I:Z DHEPIHs 3aPSLKEHHOrO 14.03.2024 | https://m.edsoo.ru/ff0c72c0 B Tetpat
Jlabopamopnas paboma Ne5

53 "U3mepenue BJ:GKTpOC'MKOCTI/I 90.03.2024
KOHJICHCATOpa

54 [TpuHUMN neiCTBUS U TPUMEHEHHE §104, ctp.
KOHJICHCATOPOB. 21.03.2024 348 Ne3

55 Onextpudeckuii Tok. Crta Toka. 3aKoH 8106,107
Owma [yt ygacTka IerH. 03.04.2024 ctp.356

56 [TocnenoBarenbHOE, MapauiebHOE, bubnuorexa [JOK §108 crp.
CMEIIaHHOE COCTMHEHNE TPOBOTHUKOB. 04.04.2024 | https://m.edsoo.ru/ff0c74f0 361 Nel,2
Jlabopamopnas paboma Ne 6

57 «ITocnenoBaTenbHOE U MapaIeTbHOE 10.04.2024
COCIIMHEHUS! TIPOBOIHUKOB.

58 PaboTa 1 MOIITHOCTH AIIEKTPUUECKOTO bu6moreka [IOK 8110,
Toka. 3akoH J[xoyns-Jlenna 11.04.2024 | https://m.edsoo.ru/ff0c7838 | cTp.364

59 DekTpoABIKYIIas cuiia. 3akoH Oma Bu6imoreka [TOK 8111,112,
IUTS. TIOJIHOY LETIH. 17.04.2024 | https://m.edsoo.ru/ff0c7ae0 | cTp.369
Jlabopamopnas paboma Ne 7

60 «M13mepenue DJIC 1 BHyTpEeHHET0 18.04.2024
COIPOTHUBJICHUS] HCTOYHHKA TOKa

61 Konmponvnas paboma no teme
«3aKOHBI TOCTOSITHHOTO TOKa) 24.04.2024

62 IIpomexyrouHas aTTecTalus 95.04.2024
DNeKTpOHHAs TPOBOAUMOCTH TBEPIBIX

63 METAJIJIOB. 3aBUCUMOCTD 02.05.2024 8114,115

COIIPOTUBJICHUA MCTAJIJIOB OT



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

TemriepaTypbl. CBEpXIpOBOIUMOCTh
[TonynpoBoAHUKH, UX COOCTBEHHAS U

64 IIpUMECHast MpoBoAUMOCTh. CBOMCTBA 1 bubnuorexa [JOK §116.117
p—n-nepexona. [lonynpoBoagHUKOBBIE 08.05.2024 | https://m.edsoo.ru/ff0c84ae ’
puOOpHI
DNEeKTPUYECKUH TOK B PacCTBOpax U

65 pacIruiaBax 3J€KTPOJIMTOB. 1 bubnuoreka [JOK §118
DNEKTPOTUTHYECKAs JUCCOIHAIIHSI. 15.05.2024 | https://m.edsoo.ru/ff0c82ba
DNeKTpoIn3
DIJIEKTPUYECKUU TOK B ra3ax.

66 CaMOCTOﬂTenLHLm“I{ 1 bubmuorexa LIOK §119-121
HECaMOCTOSITEIILHBIN pa3psl. MoJiHHSL. 16.05.2024 | https://m.edsoo.ru/ff0c84ae
[Tmazma
Koumponvnasa paboma no teme

67 «DNEKTPUUECKUH TOK B PA3TUIHBIX 1 bubmorexa [IOK

P P 22.05.2024 | https://m.edsoo.ru/ff0c86fc

cpenax».

68 O6o0maromuii ypok 1 bubnuorexa [JOK
«DJEKTPOTMHAMHKAY 23.05.2024 | https://m.edsoo.ru/ff0c88bhe

OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
[
Jl:;_l'l Tema ypoxa Bcero Kontpobusie | Hpaxrieckie i[:;:eﬂnﬂ ng:)a22§:fenbﬂble
padoTsI padoThbI pecypest
[TocTostHHBIE MAarHUTHI B X

1 B3auMo/jieiicTBe. MarautrHoe 1oJie. 1 bubmmoreka [{OK
Bexrop marHuTHOM MHAYKIMH. JIMHUM https://m.edso0.ru/ff0c9778
MarHUTHOW WHTYKITUH
MarauTHO€ 10JIe MPOBOJIHUKA C

9 TokoM. OnbIT Dpcrena. 1 bubmuorexa [JOK
B3anmoelicTBre NpoBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopaTtopHnas pabora «3y4yeHue 1 1 bubnuoreka [IOK
MAarHUTHOTO MOJISt KATYIIKH C TOKOM) https://m.edsoo.ru/ff0c98fe
JleiicTBue MarHuTHOTO IOJIS Ha
MPOBOJHUK ¢ TOKOM. Cuia Amriepa.

4 JlaGopaTtopHnas pabota 1 1 bubnuoreka [JOK
«HUccaenoBanue nercTBU https://m.edsoo.ru/ff0c9ac0
MIOCTOSIHHOTO MarHuTa Ha PaMKy ¢
TOKOM»

JleiicTBre MarHUTHOTO MOJISL HA

5 JBUKYIIYIOCS 3apSHKEHHYIO YaCTHILY. 1 bubnnoreka [JOK
Cuna Jlopenna. Pa6oTa critb https://m.edsoo.ru/ff0c9df4
Jlopenua
DOnekTpoMarHuTHas UHAYKIUs. [loTtok

6 BEKTOpa MarHuTHoU nuaykuuu. J/1C 1

HWHIAYKIHUU. 3aKkoH QJICKTpOMar HUTHOM



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

nHaykuuu Papanes

JIaboparopHas paboTa
«HccnenoBanue sBICHUS
BHCKTPOMaFHI/ITHOI\/JI HHIAYKOHUN

bubmmoreka [{OK
https://m.edsoo.ru/ff0cal50

NupykTuBHOCTSH. SIBIEHUE
camouHaykiuu. J/1C caMOUHTyKIUH.
DHeprusi MarHuTHOTO TOJIS KaTYIIKU C
TOKOM. DJIEKTPOMAarHUTHOE TI0JIe

bubmmoreka [{OK
https://m.edsoo.ru/ff0ca600

TexHnueckue ycTpoucTBa U ux
IIPUMEHEHHE: IOCTOSTHHBIE MarHUTHI,
3IIEKTPOMArHUTHI, JIEKTPOIBUTaTENb,
YCKOPHUTENH 3JIEMEHTAPHBIX YaCcTHL],
MHJYKIMOHHAs [1eYb

10

O6o06matomuii ypok «MarautTHoe
noJie. DIEKTPOMAarHUTHAS HHTYKITUS

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcab82

11

KonTtponsHas paboTa o Teme
«MarsuTtHoe noJe.
DNeKTPOMarHUTHAS MHIYKLIHS»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cad58

12

CB0OOOTHBIE MEXaHUYECKHE
kosebanus. 'apmMoHnyeckue
KojebaHus. YpaBHEHUE
rapMOHUYECKHUX KOJIeOaHUH.
[IpeBpaienue sepruu

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcaf06

13

JlaGopaTtopHas pabota
«HccnenoBanue 3aBUCUMOCTH
Mepro/ia MallbIX Koyie0aHuii rpy3a Ha
HUTH OT JJIMHBI HUTU M MaCChI TPY3a»

14

Konebarenbubid KOHTYp. CBOOOAHBIE

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



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
https://m.edsoo.ru/ff0cb820

OJICKTPOMArHUTHBIC KoJieOaHus B
nacaJbHOM KoJie0aTeIbHOM KOHTYpC.
Amnanorus MCKIAY MCXaHNUYCCKUMHU U
OJICKTPOMArHuTHBIMU KoJIe0aHUSIMHU

15

®opmyna TomcoHa. 3aKoH
COXPAaHCHUA SHCPIruru B HACAJIbHOM
KoJie0aTeIbHOM KOHTYpE

bubmmoreka [{OK
https://m.edsoo.ru/ffOch9c4

16

[IpencraBnenue o 3aTyxarommx
KojeOaHusx. BelHyXIeHHbIE
MexaHW4JecKHe Kojiebanus. Pe3oHaHc.
BI)IHY)K)IGHHI)Ie BHGKTpOMaFHI/ITHBIe
KoJIeOaHus

bubmmoreka [{OK
https://m.edsoo.ru/ff0cbb86

17

[IepemennbIn TOK. CHHYCOMAAIBHBIA
MEepEeMEHHBIA TOK. MOIIHOCTh
MIEPEMEHHOT0 TOKAa. AMIIIUTYAHOE U
JCHCTBYIOLIEEC 3HAYECHNUE CUIIBI TOKA U
HaIPSDKCHAS

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IpoussocTso,
nepenava u norpedieHue
ANEKTPUYECKON SHEPTUU

19

YCTpoHCTBO M IPAKTUYECKOE
MIPUMEHEHHE JIEKTPUIECKOTO 3BOHKA,
reHepaTopa NePeMEeHHOr0 TOKa,
JTUHUH 3JIeKTporepead

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

20

DKOJIOTHYECKHE PUCKH IIpH
MPOU3BOJACTBEC IJICKTPOIHECPIHH.
KynLTypa HUCIIOJIB30BaHUA
QJICKTPOOHECPTUH B MOBCEIHEBHOU
KHN3HH



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

Mexannueckue BOJIHBI, YCJIIOBUA
pacnpoctpanenus. [lepuon. Ckopocth

bubmuoreka [JOK

21 pacIpOCTPaHEHHUs U ITIMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[lonepeuHsie ¥ MPOIOIbHBIE BOJIHBI
29 3ByK. CkopoCTh 3ByKa. [ pOMKOCTh bubnuorexa [JOK
3ByKa. BeicoTa ToHa. TeMOp 3Byka https://m.edsoo.ru/ff0cccOc
DNEeKTPOMarHUTHbIE BOJHBI, UX
23 CBOWCTBA U ckopocTh. [1Ikana bubmorexa HOK
https://m.edsoo.ru/ff0ccfe0
AJIEKTPOMArHUTHBIX BOJIH
[IpuHIUTIB paTUOCBS3U U
24 TeneBueHus. Pa3Butue cpencTs
cBs3U. Pagnosiokamus
o5 KonTponshas paborta «Konebanus u bubnuoreka [IOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsimonuHelHOE pacpoCTpaHEeHHE
26 CBETa B OJJHOPOIHOM Cpejie. bubnuoreka [IOK
ToueuHslit ICTOYHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
OtpaxkeHue cBeta. 3aKOHbI
27 oTpaxkeHus ceta. [loctpoenue bubmorexa HOK
_ https://m.edsoo.ru/ff0cd4e0
M300paKeHUH B IJIOCKOM 3epKajie
[Ipenomiienue csera. [lonHoe
28 BHYTpeHHee oTpaxkeHue. [IpenensHbin bubnnoreka [JOK
YIOJI OJIHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpPAKEHUS
29 JlaGopatopHas pabora «3mepenue bubnuoreka [IOK
IIOKa3aTess MPEeIOMIICHUS CTEKIa» https://m.edsoo.ru/ff0cd67a
30 JIunssl. [TocTpoenue n3obpaxxeHuil B bubnuorexa [IOK



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
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

nuH3e. PopMyiia TOHKOM JIMH3HI.
YBenuueHue JuH3bI

https://m.edsoo.ru/ffOcddle

Jlaboparopnas padoTa

31 «MccnenoBanue CBOHCTB
M300paXeHUH B JIMH3AX)
Hucnepcus cBera. Cll0KHBIN COCTaB
32 6enoro csera. L{Bet. JlJabopaTtopHas
pabora «Habmronenue aucrepcuu
CBETa»
33 NnTtepdepenmus creta. dudpaxmus bubnuoreka [IOK
ceerta. [ludpakunonnas pemeTka https://m.edsoo.ru/ffOced22
34 [TorrepedHOCTh CBETOBBIX BOJIH. bubnuoreka [IOK
[Tonspuzanus ceera https://m.edsoo.ru/ffOcf02e
35 Onrtruueckue mpuOOPHI U YCTPOUCTBA U
yCIIOBUSA WX 0€30IaCHOTO MPUMEHEHUS
['panu1el MPUMEHUMOCTH
36 KJIACCUYECKOHW MexaHUKH. [locTynarsl bubmuoreka [JOK
CIIeIMaIbHOW TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCHUTEIIbHOCTH
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH.
37 3aMeqIeHne BpeMEHH U COKpaIlcHUE Eubmorexa HOK
P P https://m.edsoo.ru/ffOcfa42
JUTMHBI
DHeprus U UMIYIbC PEISITUBUCTCKON
3 FIECP . bubnuoreka [JOK
38 yacTulilbl. CBS3b MAaCChl C SHEPTUEH U
https://m.edsoo.ru/ffOcfc68
UMIYJIbCOM. DHEPrus MOKOos
KonTtponsHas padora «OnTHKa.
. bubnuorexa [IOK
39 OcHOBBI cnienMaNIbHOM Teopun

OTHOCHUTCIIBHOCTH»

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

®otounbl. opmyna [Tnanka. Dueprus

bubmuoreka [JOK

40
U UMITyJbC (poTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIE0BAHNE Eu6 [IOK
HOJIHMOTEKA
41 .0 A.T.
(porosdexra. Ompirer https.//m.edsoo.ru/ffOcffc4
CroJjieToBa
3akonsl porodrddexra. YpaBHeHue
- di P P bubmmoreka [{OK
42 DunmrerHa s potodrddexra.
https://m.edsoo.ru/ff0d015e
«Kpachas rpanuna» gorosrdpdexra
JaBnenue cBeta. OnbitTer [1. H.
43 JleObeneBa. XUMHUYECKOE NEWCTBUE bubnmorexa LOK
) https://m.edsoo.ru/ff0d04a6
cBeTa
TexHnueckue ycTpoiucTBa u
MIPaKTUIECKOE TPUMEHEHHE:!
44
dboTosmeMeHT, (OTOIATIHK,
COJIHEUHas OaTapesi, CBETO U0
45 Pemenne 3agau mo reme «IEeMEHTBI bubmuoreka [JOK
KBAHTOBOM ONTHKI)Y https://m.edsoo.ru/ff0d0302
Mogens atoma TomcoHa. ONBITEI
46 Pezepdopna o paccesHuio o-4actu bubmorexa HOK
PYOPA P t https://m.edsoo.ru/ff0d091a
[InanerapHas Moaesb aToMa
bubnuoreka [JOK
47 I1 b
OCTyTIaTet bopa https://m.edsoo.ru/ffOdOafa
W3znyuenne u nmoriolieHne (HOTOHOB
48 n I/I}II'Iqe exoJie aTOMEIlH co H(()ll)"O OBHSI bubmnorexa [IOK
p pEXOA . a P https://m.edsoo.ru/ff0dOafa
SHEpPruu Ha Apyroi. Buasl criekTpoB
BoaHoBbIe cBOMCTBA YacTHll. BOJIHBI
. bubnmuoreka [JOK
49 ne bpownnsa. KopnyckynspHo-

BOJIHOBOH' AyaJIu3M. CnoHTaHHOE U

https://m.edsoo.ru/ff0d0ca8
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BBIHY>KACHHOC U3JTYyUYCHUC

50

OTKpbITHE PaIMOAKTUBHOCTU. OTIBITHI

Pesepdopraa no onpeznenenuto cocraBa

PaAOAKTUBHOI'O U3JTYUCHUS

bubmmoreka [{OK
https://m.edsoo.ru/ff0d0fd2

51

CaoricTBa anbda-, 6era-, raMmma-
n3iydyeHus. BiousHue
PaMOAaKTUBHOCTH HA KUBBIC
OpPTraHU3MBI

52

OTKpBITHE TPOTOHA U HEUTPOHA.
N3otomel. Anbda-pacma.
DNEeKTPOHHBIN U MO3UTPOHHBIW OeTa-
pacnan. ['aMmma-uziydeHue

bu6moreka [IOK
https://m.edsoo.ru/ff0d1162

53

OHeprus CBs3U HyKJIOHOB B si/Ipe.

S nepubie peakuuu. AnepHbId
peakrtop. [IpoGrembl, TepCIEKTUBHI,
9KOJIOTUYECKHUE ACTICKTHI SIICPHOU
SHEPTETUKHU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

54

DyieMeHTapHbIe YacTullbl. OTKPBITHE
Mo3uTpoHa. MeToabl HaOMIOACHUS U
PErucTpaLyy 3JEMEHTAPHBIX YACTHII.
Kpyraslii cton «@yHaaMmeHTalIbHbIE
B3auMoOaeucTBUA. EAnHCTBO
(bu3nuecKOU KapTUHBI MUpa»

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

55

Bun 3Be3nHoro Heba. Co3Besaus,
SIPKUE 3BE3/Ibl, IUIAHETHI, UX BUJANMOE
nBrkenne. CoaHeyHas cCUCTEMaA

56

Connue. ConHeuHast akTUBHOCTb.
Ncrounnk sneprun CoJiHIA U 3BE3]T



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

57

3BE3/1bI, ©X OCHOBHbIC
XapaKTEPUCTUKHU. 3BE3/IbI TTIABHOU
MOCJIeI0BaTeNIbHOCTH. BHyTpeHHee
cTpoeHnue 38€31. CoBpeMeHHbIE
MIPEACTABICHUS O MPOUCXOKICHUU U
sBosonnu CoJTHIIA U 3BE3]T

58

Mneunsin [Iyre — Hama I'anakTuka.
[Tonoxenue n apmxenue CoyiHLA B
lNamaktuke. ['anaktuku. YepHsie
JIBIPBI B AJIpax rajJakTHK

59

Bcenennas. Paz0eranue rajakTuk.
Teopus boispmoro B3peIBa.
PennkroBoe nzmydeHue.
MeraranakTuka

60

Hepemennsie npo0ieMbl acCTpOHOMUU

61

KonTtponbHas padota «1eMEeHTHI
ACTPOHOMHUU U aCTPOPUIUKI»

62

O6o06matomuii ypok. Posb ¢pusuku u
ACTPOHOMHHU B SKOHOMHUYECKOH,
TEXHOJIOTHYSCKOM, COIMAJIbHON U
ATUYECKOH chepax nesTeIbHOCTH
yejioBeKa

63

O6o6maromuit ypok. Ponb u mecto
(DM3HKH ¥ aCTPOHOMHMH B
COBPEMECHHOU HAyYHON KapTUHE MUPa

64

O6o6maromuit ypok. Posb
¢u3nyeckoit Teopun B GopMHUPOBAHUH
npeacTaBiIeHu o puzndeckoi
KapTUHE MHUpa




Oo6o06maromuit ypok. Mecto
¢u3nvecKoil KapTUHBI MHpa B 001IeM

65 1
Py COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX MPEJCTABICHUN O IPUPOJIE
66 PesepBHBbIl ypok. MaruutHoe noie. 1
DNeKTpOMarHuTHasE UHIYKITUS
Peseprubiit ypok. Ontuka. OCHOBBI
67 CHEIHAILHOM Teoprun 1
OTHOCUTEIILHOCTH
Pesepnsrii ypok. KBantoBas ¢usuka.
bu6moreka [IOK
68 DeMeHTBl aCTPOHOMHHU U 1
https://m.edsoo.ru/ff0d1784
acTpo(u3UKI
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/ff0d1784

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

* ®muka, 10 wmacc/ Msakumes [.5., Byxosues b.b., Corckuit H.H. mon penakuumeit
[MapdentreBoii  H.A.,  Axnumonepnoe  obmiectBo  «MzmarensctBo  «IIpocBemienue
 ®msuka, 11 wmacc/ Msakumes ['.JI., byxones b.b., Yapyrun B.M. mox penakiueit
[MapdenTreBoii H.A., AkunonepHoe o6mectBo «M3narensctBo «IIpocBemenney






