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IHHOACHUTEJIBHASA 3ATIMCKA

[Tporpamma o (pusuke 6a30BOro ypoOBHS Ha YPOBHE CpeaHET0 00IIero oopasoBanus pazpaborana
Ha OCHOBE IIOJIO’KEHUH U TpeOOBAaHMI K pe3yJbTaTaM OCBOEHHUS OCHOBHOM 00pa30oBaTeIbHON IPOIPaMMBl,
npencrasiaeHHbix B PI'OC COO, a Taxke ¢ yuérom ¢enepanbHOil pabodelt mporpaMMbl BOCIUTAHUS U
KOHIICTIIMU TpenojaBaHus y4yeOHoro mpenmera «®Pusuka» B 00pa3oBaTENbHBIX OpPraHU3ALUAX
Poccuiickoit @enepanuu, peaan3yonmX OCHOBHBIE 00pa30BaTeIbHBIC TPOTPAMMBL.

Copepxanue TporpaMMel 10 (puU3HMKe HANpaBleHO Ha (QOPMHUPOBAHME €CTECTBEHHO-HAYYHOM
KapTUHBI Mupa oOyyatomuxcs 10—-11 kimaccos npu o0ydyeHnu ux ¢usznuke Ha 0a30BOM YPOBHE Ha OCHOBE
CHUCTEMHO-ACSITEIIbBHOCTHOTO noaxoaa. [Iporpamma no ¢usuke coorBerctByeT TpedoBanusm ®I'OC COO
K IUIAHUPYEMBIM JIMYHOCTHBIM, NPEAMETHBIM U METAalpeIMETHBIM pe3yibTaTaM OOY4eHMs, a TaKxKe
YUUTBIBAET HEOOXOIMMOCTh PEATHM3alNN MEXIPEIMETHBIX CBSI3eH (H3UKH C €CTECTBEHHO-HAYYHBIMH
y4ueOHBIMU ITpeMeTaMu. B Hell onpenensitoTcs OCHOBHBIE LM U3Y4YeHUs (U3UKU HAa YPOBHE CPEIHETO
obOuiero oOpa3oBaHMsI, IUIAHUpPYEMbIe pe3yJdbTaThl OCBOEHUS Kypca (HU3UKHU: JIMYHOCTHBIE,
MeTarnpeaMeTHBIC, TPeMETHBIC (Ha 6a30BOM ypOBHE).

[IporpamMma no gu3suke BKIIOYAET:

e [IJaHUpPyEMblE pEe3yJbTaThl OCBOEHUS Kypca (U3MKM Ha 0a30BOM ypOBHE, B TOM YHCIE

IIpeIMETHBIE Pe3yabTaThl MO roJiaM O0yUYEeHHUS;

e cojepxaHue yueOHOro npeamera «du3ukay 1o rojaM ooydeHusl.

dusnka Kak Hayka O Hambojee OOMMX 3aKOHAX MPHUPOBI, BBICTYIAs B KadecTBE Y4eOHOTO
mpeaMeTa B IIKOJE, BHOCHT CYIIECTBEHHBIM BKJIAJ] B CHCTEMY 3HAHUA 00 OKpYKAIOIIEM MHUPE.
konbHBIA Kypc (PU3UMKH — CHCTEMOOOpA3YIOUIUIl IJii €CTeCTBEHHO-HAayYHBIX YYEOHBIX MIpPEIMETOB,
MTOCKOJIbKY (PM3NYECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SIBICHUHN, H3ydaeMbIX XUMUEH, OUOJIOTHEH,
(dbuszuveckoit reorpadueii u actpoHomueit. Mcroip3oBanne U aKTHBHOE MPUMEHEHHE GU3HUECKUX 3HAHUH
OTpeJeNisieT XapaKTep M pa3BUTHE DPAa3HOOOpPA3HBIX TEXHOJIOTMH B cdepe SHEpreTUKH, TPaHCIOPTa,
OCBOEHHUSI KOCMOCA, IOJIyYE€HHUS HOBBIX MaTepuajioB C 33JaHHBIMH CBOMCTBaAMH U Jpyrux. M3yueHue
(U3MKM BHOCUT OCHOBHOM BKJIaJ B (POPMUPOBAHUE €CTECTBEHHO-HAyYHOUM KapTUHBI MHpa 00ydaromuxcs,
B (OpMHUpOBaHHE YMEHHI MPUMEHSTh HAYYHBIH METOJ TMO3HAHUS IPH BBIMOJIHEHUH MMM YYEOHBIX
HCCIIEJOBAHUM.

B ocHOBY kypca ¢huzuku a1 ypoBHS CpeaHero ooiero o0pa3oBaHus MOJOXKEH Pl UlIeH, KOTOPhIS
MO>KHO paccMaTpUBaTh KaK MPUHLHUIIBI €0 MOCTPOCHUS.

Hoes yenocmunocmu. B COOTBETCTBUM C HEW KypcC SIBJISETCA JIOTMUECKH 3aBEPIIEHHBIM, OH
COJICP)KUT MaTepuan W3 BceX pas3fefoB (U3MKHM, BKIIOYAET KaK BOMIPOCHl KJIACCHYECKOHM, Tak U
COBPEMEHHOU (PHU3UKH.

Hoesn cenepanuszayuu. B coOoTBEeTCTBUM C Hell MaTepuan Kypca (u3NKu OOBEAMHEH BOKPYT
¢buznueckux Teopuil. Bemymum B Kypce sBisercs (OpMUPOBAHUE MPEACTABICHUNH O CTPYKTYPHBIX
YPOBHSIX MaTe€pPHH, BELUIECCTBE U IOJIE.

Hoes eymanumapuzayuu. EE peanuzanus mnpeanojaraeT MCHOIb30BaHHE T'yMaHUTapHOTO
MoTeHIMana (pU3NIecKoi HayKu, OCMBICTICHHE CBS3HM Pa3BUTHUS (PU3UKU C Pa3BUTHEM OOIIECTBA, a TAKKE
C MUPOBO33PEHUYECKUMH, HPABCTBEHHBIMU U IKOJIOTHYECKUMH MPOOIEMaMH.

Hoes npuxnaonoii nanpasnennocmu. Kypc Gu3nku mpeanoyiaraet 3HakOMCTBO € IIUPOKUM KPYroM
TEXHUYECKUX U TEXHOJOTUYECKUX MPUIIOKEHUN U3yYEHHBIX TEOPUId U 3aKOHOB.

Hoes sxonocuzayuu peanusyeTcsi MOCPEeICTBOM BBEICHUS AIIEMEHTOB COJIEpKaHUS, MOCBAIIEHHBIX
HKOJIOTHYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSA3aHbl C Pa3BUTHEM TEXHUKU M TEXHOJOTHH, a
TaKxke 00CyKAeHus poOIeM paloHAIBLHOTO MPUPOIONIONB30BAHUS U HKOJIOTMUECKONH O€30I1aCHOCTH.

CrepxHEBBIMHU >JIEMEHTAMHU Kypca (PU3MKH Ha YpOBHE CpelHEero oOIIero oO0pa3oBaHMs SBIISIOTCS
¢u3nueckue Teopuu ((popMHUpOBaHHE MPEACTABIECHUI O CTPYKType MOCTPOCHMs (U3UUECKOH Teopuw,
poiu (pyHJAMEHTAIBHBIX 3aKOHOB M IIPUHIMIIOB B COBPEMEHHBIX MPEJCTABICHUAX O MPUPOJE, IPaHUIIAX
MPUMEHUMOCTH TEOPH, JJIs1 ONTUCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUI U IPOIIECCOB).

CuCTeMHO-JIeITETbHOCTHBIN TMOAX0J] B Kypce (GU3MKU peanu3yeTrcs Mpexae BCero 3a Cuér
OpraHu3aIuM SKCIIEPUMEHTAIBHON JIeaTeNbHOCTH o0yuatomuxcs. [ 6a30Boro ypoBHs Kypca GpU3NKH —
3TO HUCIOJIB30BAHUE CUCTEMBI (PPOHTATBHBIX KPATKOBPEMEHHBIX IKCIIEPUMEHTOB U J1a00OpaTOPHBIX padoT,
KOTOpBIE B MporpaMMe 1o (u3nke oObeAMHEHBl B OOLIMHA CMHUCOK YYEHHYECKUX MPAKTHUECKUX padoT.
Bbienenne B yKka3aHHOM IMepedyHe J1a0OpaTOpHBIX pabOT, MPOBOJMMBIX Ui KOHTPOJS M OLIEHKH,



OCYIIECTBISIETCA YYaCTHUKaMHU 00pa30BaTEIbHOTO MPOLIECca UCXO0s U3 0COOCHHOCTEH TUIaHUPOBAHUS U
ocHamieHusi kabunera Qusuku. [Ipu 3TOM oOOecreunBaeTcsi OBIaJeHHE OOYUYAIOIIMMUCS YMEHHUSIMH
MIPOBOJIUTH KOCBEHHbIE M3MEpPEHHs, UCCIEIOBAHUS 3aBUCUMOCTEH (PU3MUECKUX BEIUYMH U TOCTAHOBKY
OTIBITOB I10 MPOBEPKE MPEJIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHME YAEHSETCS PELICHMIO PAacYETHBIX M KauyecTBEHHBIX 3amad. Ilpu stom i
pacuéTHBIX 3a7a4 MPUOPUTETOM SIBISIOTCSA 3aqadyd C SBHO 3aJaHHOW (DM3WYECKOH MOJEIbIO,
[IO3BOJISIFOIIME IPUMEHSTh W3YYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pasjeia Kypca, Tak U
MHTErpupys 3HAHUS U3 pa3HbIX pa3zesioB. [ KaueCTBEHHBIX 3aJjau PUOPUTETOM SBIISIOTCA 3a/1aHUs HA
OOBsICHEHHE TPOTEKaHHWsT (U3NYECKUX SIBICHUH M TPOIECCOB B OKPYXKAIOIIEH >XU3HHU, TpeOyromue
BBIOOPA (PU3UIECKOI MOJICIH ISl CUTYAIlH PAKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpeboBanusimu PI'OC COO k marepuasbHO-TEXHUYECKOMY OOECIECYCHHIO
yueOHOTO0 Tporiecca 6a30BbIid YPOBEHb Kypca (PM3UKH HA YPOBHE CPEIHETO 00IIero 0Opa3oBaHus JODKEH
U3y4aTbCs B YCIOBUSAX MPEIMETHOTO KaOuHeTa (DU3MKU WU B YCIOBMSIX MHTETPUPOBAHHOTO KaOHWHETa
MIPEIMETOB €CTECTBEHHO-HAYyYHOro IMKiIa. B kaOuHeTe QU3MKM JOKHO OBITh HE00X0IuMOoe
nabopaTtopHoe 000pyAOBaHME JUIsl BBIMOJHEHMSI YKa3aHHBIX B IpOrpaMMe Mo (pU3MKE Yy4EHUYECKHX
MPaKTUYECKUX pabOT U JEMOHCTPALIMOHHOE 000pYyI0OBaHUE.

JleMoHcTpalMoHHOEe 000pynoBaHuEe (GOPMUPYETCS B COOTBETCTBUU C MPUHIMIIOM MUHUMAJIbHOM
JIOCTaTOYHOCTU M OOecneurBaeT IOCTAHOBKY NEPEUYHMCIEHHBIX B IporpamMme Mo (pus3MKe KIIOUEBBIX
JEeMOHCTpalMii  JUIsl  HMCCIEAOBAaHUS H3YYaeMbIX SBJIEHMH U  TPOIECCOB, OHMIUPUYECKHUX U
(yH1TaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX TPUMEHEHHH.

JlaGoparopHoe 00OpyaoBaHHE JUIsI YUEHHUYECKUX MPAKTUYECKHX paboT ¢opMupyercss B BUIEC
TEMaTUYEeCKHX KOMIUIEKTOB U o0ecreunBaeTcs B pacuére OJIHOTO KOMIUIEKTa Ha JBYX OOydarol[uXcs.
Temarnueckrne KOMIUIEKTHI TJaOOPAaTOPHOTO 000PYIOBAaHUS JTOJKHBI OBITH MOCTPOECHBI HA KOMILIEKCHOM
MCIO0JIb30BAHNHU aHAJIOTOBBIX U U(POBBIX TPUOOPOB, a TAKIKE KOMITBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B
BHJIC IU(PPOBHIX JTA0OPATOPHIA.

OCHOBHBIMH TEISIMU U3YYCHHs GUBHKH B 00IIEM 00pa30BaHUM SBIISIOTCS:

e (opmupoBaHuEe HHTEpeca U CTpPEeMJICHHS OOydJaloluXcsi K HAy4YHOMY H3Y4YEHUIO MHPUPOJIbI,

Pa3BUTHE UX UHTEUIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEN;

e pa3BHUTHE NPEACTABICHUI O HAYYHOM METO/JIe MO3HAHUS U (OPMHUPOBAHUE MCCIEA0BATEIHCKOTO
OTHOIIECHHUS K OKPY/KAIOIIHUM SIBICHUSM;

e (opmupoBaHUE HAyYHOTO MUPOBO33PEHUS KaK pe3ysbTaTa U3Y4YEeHUsS OCHOB CTPOCHHUS MAaTepUU
1 (yHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;

e (opmupoBaHue yMEHHIl OOBSICHATH SIBICHUS C HCIOJIb30BAaHHMEM (QU3UYECKUX 3HAHUN U
Hay4YHBIX JI0Ka3aTeJIbCTB;

e (opmupoBaHuE HPEACTABICHUNH O PONIM (DU3UKHU AT Pa3BUTUS JIPYTUX €CTECTBEHHBIX HAYK,
TEXHHUKHU U TEXHOJIOTHI.

JlocTkeHne 3TUX Ienell o0ecreurnBaeTcs pelIeHneM CIeAyIOIMUX 3ajad B MpoIlecce U3yYeHUS

Kypca (pu3MKu Ha YpOBHE CpeiHero ooIiero o0pa3oBaHus:

e MpuOOpeTeHHEe CUCTEMbI 3HaHWI 00 00X (PU3NYECKHX 3aKOHOMEPHOCTSIX, 3aKOHaX, TEOPHUSX,
BKJIIOUAsl MEXAHHKY, MOJEKYISIPHYIO (HU3UKY, SIIEKTPOJWHAMUKY, KBAaHTOBYIO (GU3HUKY U
AIIEMEHTHI aCTPO(PU3UKY;

e (opmupoBaHUE YMEHHI NPUMEHATh TEOPETUUYECKHE 3HAHHS IS OOBACHEHUS (U3MUECKUX
SIBJICHUI B TIPUPOJIE U JUISI IPUHATHUS PAKTUYECKUX PEILICHUH B IOBCEIHEBHOM KU3HU;

® OCBOEHHME CIIOCOOOB pEIICHHs Pa3MYHbIX 3aJad C SBHO 3aJlaHHOM (U3UYECKON MOENbIo,
3ajad, MOJPa3yMEBAIOIIUX CAMOCTOSATENIBHOE CO3JaHue (PU3MUYECKOW MOJAEH, aJeKBATHOMN
YCIIOBUSM 3aauu;

® [OHMMaHWe (U3NYECKMX OCHOB M TPHUHLUIOB JEUCTBUS TEXHUUYECKHX YCTPOHCTB H
TEXHOJIOTUYECKHX IPOLIECCOB, UX BIUSHUS HAa OKPYXKAIOLIYIO CPENLY;

® OBJIAJICHHE METOJaMU CaMOCTOSITEIbHOTO IIJIAHUPOBAHUS M TPOBEACHUS  (DUBNYECKUX
HKCIIEPUMEHTOB, aHajdM3a M HHTEpIpeTauud HWH(POpPMALUHU, OINpeeNeHHs] JTOCTOBEPHOCTH
MIOJIyYEHHOTO PEe3yJIbTaTa;

® CO3JIaHME YCIOBMM [ pa3BUTUS YMEHMH IPOEKTHO-MCCIIEN0BATENbCKOW, TBOPUYECKON
JESITEIEHOCTH.



Ha m3ydenue ¢usuku (0a30BbIii ypOBEHB) Ha YPOBHE CpEAHETO 0OIIero oOpa3oBaHUs OTBOIUTCS
136 yacos: B 10 kitacce — 68 yacoB (2 yaca B Henento), B 11 kitacce — 68 yacoB (2 yaca B HEJIEIO).

[Ipennaraembiii B mporpamme 1o (U3MKE TepedeHb Tab0paTOpPHBIX M TPAKTHYECKUX PabOT
ABIISICTCSI PEKOMEHIOBAaHHBIM, YUUTENb JETaeT BBHIOOP MPOBEACHUS JT1a0OpPaTOPHBIX pabOT M OMBITOB C
y4ETOM MHIMBUAYATIBHBIX OCOOCHHOCTEH 00YJaIOIIIXCSl.

COJAEP/KAHUE OBYYEHUA

10 KJIACC
Pa3nes 1. ®u3uka U MeTOAbI HAYYHOI'O NIO3HAHUS
®uszuka — Hayka o npupoxe. Haydynesle MeTonsl NO3HaHUA OKpyxkarouero mupa. Poib

AKCIIEPUMEHTA U TEOPHH B TIPOLIECCE MTO3HAHUS PUPOIBI. DKCIIEPUMEHT B (PU3HKE.
MogenupoBanue (HU3UIECKUX SBJICHHUN U TiporieccoB. Hayunbie runores3sl. Ousnyeckue 3aK0HBI U
Teopuu. ['paHuIbl MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB. [IpHHITUTT COOTBETCTBHSI.

Ponb 1 mecTo ¢u3uku B pOpMUPOBAHUN COBPEMEHHON HAyYHOW KapTHHBI MUPA, B MPAKTUYECKOU
NEeITeNbHOCTH JIIOIEH.

Jlemoncmpayuu
AHasoroBbie U ITU(POBBIC U3MEPHUTEIBHBIC TPUOOPHI, KOMITBIOTEPHBIC JATUUKH.
Paznea 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe aBrkeHHe. OTHOCHUTEIBHOCTh MEXAHWYECKOro JBrKeHHsd. Cucrema OTCYETA.
Tpaexropust.

[Tepemernienne, CKOpOCTh (CpeaHsIsE CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHHE MaTepUaTbHOM
TOYKH, UX MPOEKIMHA HA OCH CUCTEMBI KOOpArHAT. Cl0kKEHHE MEPEMENIEHUN U CII0AKEHUE CKOPOCTE.

PaBHOMEpHOE ¥ paBHOYCKOPEHHOE TpsSMOJUHEHHOEe JABWkKeHHe. ['paduku 3aBUCHMOCTH
KOOPAMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NEPEMELICHUSI MaTEPUAIIbHON TOYKH OT BPEMEHH.

CBoboaHoOe majieHre. Y CKOpeHrue CBOOOTHOTO TaACHHS.

KpuBonuueitHoe nBuxeHue. J[BUKeHHE MAaTepUAIbHOW TOYKHU MO OKPYKHOCTH C MOCTOSHHOW IO
MOJYJTI0 CKOPOCTBIO. YTJIOBasgs CKOpPOCThb, JWHEHHas CKopocTh. llepmos um dwactoTra oOparieHusl.
LleHTpOCTpEMHUTENIBHOE YCKOPEHHUE.

TexHuueckne ycTpOHCTBA M NPAKTUYECKOE IPUMEHEHHE: CHUAOMETp, IBUKEHUE CHApPSJIOB,
LIETIHbIE U PEeMEHHBIE MTEpEAAYN.

Jlemoncmpayuu

Mogenpb cucteMsbl OTCUETA, UILTFOCTPALIUS KHHEMAaTUYECKUX XAPAKTEPUCTUK JIBUKEHUSI.

[IpeoOpazoBanue IBUKEHHNA C UCIOIH30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3ayXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmronenue aBrkeHus Tena, OpolIeHHOTO MO YTIIOM K TOPU30HTY U TOPU30HTAIIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaCHHUSL.

Hamnpagnenue ckopocTH npy JBUKEHUHU IO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yueHnne HepaBHOMEPHOTO JABUKEHUS C LIEJIbIO ONPEEIICHUS] MTHOBEHHOM CKOPOCTH.

HccnegoBanue COOTHOIIEHUS! MEXKY YTSIMU, IPOUIEHHBIMU TEJIOM 32 IIOCJIEIOBATEIbHbIE PABHbBIE
MIPOMEXYTKHA BPEMEHHU IIPU PABHOYCKOPEHHOM JIBH’KEHHH C HaYalIbHOM CKOPOCTBIO, PAaBHOU HYIIIO.

N3yuenune nBukeHUs MapUKa B BA3KOM KUJIKOCTH.

N3ydenue nBuxeHus Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. Junamuxa

[Ipuaiun otHOocuTenbHOCTH ['amunes. Ilepseiii 3axkoH Herorona. WMHepuuanbHble CHUCTEMBI
OTCYETA.

Macca tena. Cuna. Ilpunnun cynepnosunmu cwi. Bropoii 3akoH HbproToHa a1 MarepuanbHOU
Touku. Tperuii 3akoH HploTOHA 1151 MaTepUanbHbIX TOUEK.

3akoH BceMHpHOTO TAroteHus. Cuna tspkectu. IlepBas kocMuyeckas CKOpOCTb.

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



Tpenue. Buasl Tpenus (mokosi, CKoJibxeHus, kauenus). Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHus
CKOJIbKEHUS U cuiia TpeHus nokost. Koaddumuent tpenus. Cuiia CONpOTUBIICHUS TPU IBIKESHUU Tella B
AKUAKOCTH WM rase.

[ToctynaTensHOE U BpalaTeIbHOE JBIKEHHE a0COIIOTHO TBEPIOTO TeEa.

MOMEHT CUJIbI OTHOCHUTENBHO OCH BpauieHus. [liieuo cuiiel. YciioBusi paBHOBECHS TBEPAOIO TeEA.

TexHuueckne ycTpoicTBa U MPaKTUUYECKOE MTPUMEHEHHUE: TTOAIIUITHUKY, IBUKEHIE UCKYCCTBEHHBIX
CITYTHHKOB.

Jlemoncmpayuu

SIBiieHne MHEpLUH.

CpaBHeHHE Macc B3aUMOJICHCTBYIOLIUX TEN.

Bropoi1 3akon HeroTona.

N3mepenue cui.

CrnosxeHue cui.

3aBUCUMOCTb CHJIBI YIPYTOCTH OT Ae(pOopMarIii.

Hesecomocts. Bec Tena npu yCKOpEHHOM MOABEME U TTAJICHUH.

CpaBHeHHE CUJT TPEHUS TOKOSI, KAUYEHUS U CKOJIbKEHHUSL.

VYcnoBus paBHOBecHs TBEPAOTO Tesa. Bupl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamophule pabomol

N3yuenue nBuxeHust Opycka o HaKJIOHHOW TJIOCKOCTH.

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

HccnenoBanue ycioBuid paBHOBECHS TBEPAOIO Tella, UMEIOIIETO OCh BPAILEHUSI.

Tema 3. 3akoHbl cOXpaHeHUs 8 MEXAHUKe

NmMmynbc maTepuanbHOW TOYKM (Telia), CHUCTEMBbl MaTepPHANIBHBIX TOuYeK. VMmymbC CWibl U
M3MEHEHNE UMITYJIbCA TeJa. 3aKOH COXPAaHEHMs UMITyJbca. PeakTUBHOE ABMKEHUE.

PaboTa crnpl. MOIIHOCTE CHJIBI.

Kunerndeckast sHEprusi MaTepuaibHON TOUkH. Teopema 00 M3BMEHEHNH KHHETUYECKON YHEPTUH.

[TorenumansHas sHeprusa. I[loTeHnumanpHas dSHeprus ymnpyro aAeGOpMHUPOBAHHOW MPYKUHBI.
[ToTennmanpHas 3Heprus Teaa BOIN3U NOBEPXHOCTH 3€MIIH.

[ToTeHnmanpHble U HEMOTEHIMAIbHBIE CHIIBL. CBSA3b pabOTHl HEMOTEHIUAIBHBIX CHII C H3MEHEHHEM
MEXaHUYECKOW SHEPTUU CUCTEMBI TEJ. 3aKOH COXPAHEHUSI MEXaHUYECKOWU SHEPTUU.

VYrpyrue u Heylpyrue CTOJKHOBEHHUS.

TexHuueckne ycTpocTBa M NMPAKTUUECKOE IPUMEHEHUE: BOAOMET, KONEDP, MPYKUHHBINA MHUCTOJIET,
JBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE nBMXKEHUE.

[lepexo moTeHIMATBHON YHEPTUHN B KHHETUUECKYIO M 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3ydeHnne abCoOIIOTHO HEYNPYToTo yAapa ¢ IOMOIIbIO IBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

UccnenoBanue cBsizu pabOThl CUIIBI C M3MEHEHHEM MEXaHHYECKOW SHEpPruH Tejlna Ha IpuMepe
pacTsKEHHUs PE3UHOBOIO JKI'yTa.

Paspnen 3. MoJiekyasipHas GpU3MKAa 1 TEPMOJAMHAMMKA

Tema 1. Ocno6bt MONEKYNAPHO-KUHEMUYUECKOI MeopUul

OCHOBHBIE TIOJOXKEHUS MOJEKYISIPHO-KHHETUYECKOW TEOPUH U HX OINBITHOE OOOCHOBaHHE.
BbpoynoBckoe nBuxenue. uddysus. Xapakrep IBHKEHUS M B3aHMMOACHCTBHS 4YacTHIl BEIIECTBA.
Mopenu cTpoeHus Ta30B, KUAKOCTEH U TBEPABIX TelT U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATHX
Mojeneit. Macca u pazmepsl MoJiekyi. KonnuectBo BemectBa. [loctostHaas ABoraapo.

Tennosoe paBHOBecue. TeMmmeparypa u e€ usMepenue. lllkana remneparyp Llenscus.

Mogenb naeanbHoro raza. OCHOBHOE ypaBHEHUE MOJIEKYISIPHO-KUHETHUECKOW TEOPUH UACATIBHOTO
raza. AOCONOTHas TemIepaTypa Kak Mepa CpeqHell KHHETUYECKOW HSHEPruu TEeIJIOBOTO JABWKEHUS
yactul raza. lllkana tremneparyp KenbBuna. I'a3oBble 3akoHbl. YpaBHeHne MeHnaeneeBa—Kianelipona.
3akoH JlansroHa. M3omporieccsl B HlealIbHOM ra3e ¢ MOCTOSIHHBIM KOJIMYeCTBOM BellecTBa. I padguueckoe
IpeJCTaBIeHUE U30MPOIIECCOB: U30TEPMa, H30X0pa, n300apa.



Texuuueckue ycTpoicTBa U MPAKTUYECKOE IIPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OmnbITHL, TOKa3bIBAIOUINE AUCKPETHOE CTPOCHME BELIECTBA, (OTOrpaduu MOJEKYII OPraHUYEeCKUX
COCIMHECHUM.

OmnbiTel 0 AU} PY3UH KUAKOCTEH U Ta30B.

Monens OpOYHOBCKOTO JIBUKEHHUSI.

Monens onbita LlTepHa.

OnbIThI, TOKa3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIIIPHOTO B3aUMOACHCTBHUSL.

Monens, WUTIOCTpUpYIOLIas IPUPOLy JaBJIECHUS ra3a Ha CTEHKH COCYAa.

OnpIThI, MJUTFOCTPUPYIOIINE YPaBHEHUE COCTOSIHUS UAEAIbHOTO ra3a, H30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

Omnpenenenne Macchl BO3JyXa B KJIACCHOM KOMHATe Ha OCHOBE M3MEpeHUM 00bEMa KOMHATHI,
JABJICHUS U TEMIIEpaTyphl BO3/lyXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEXy ITapaMeTpaMu COCTOSIHUS pa3peKeHHOT0 rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepmoannaMmuueckas cuctema. BHyTpeHHss sHeprus TepMOJIMHAMHYECKON CUCTEMBI U CIIOCOOBI €€
n3MeHeHus. KonnyecTBo TemjaoTel U pabota. BHYTpeHHSAs sHEprusi OJHOATOMHOIO HJI€albHOIO Tasa.
Bunel Terionepenaun: TEMIONPOBOIHOCTb, KOHBEKIIUS, N3ITydeHHE. Y IebHas TEIIOEMKOCTh BELECTBA.
KonundecTBo TemaoThl npu Temionepeaaye.

[Tonatue 006 ammabatHOM miporecce. IlepBhili 3akoH TepMOAWHAMUKH. [IpuMeHeHHWEe mepBOro
3aKOHA TEPMOJMHAMMKH K H3ompoiieccaM. ['papuueckas nutepnperanus paboThl rasa.

Bropoii 3akon TepmoanHamMuki. HeoOGpaTUMOCTh TIPOIIECCOB B MMPUPO/IE.

TermoBbie Mamuubl. [IpuHIUNBL AelcTBUS TeIUIOBbIX MamuH. [IpeoOpazoBanHusi sHepruu B
TEIIoBbIX MamuHax. KoadumnueHnt mnonesnoro aeiictsus TteruioBoil Mamwuubl. Hukn Kaphno u ero
KO3 PHUITUEHT MOJIE3HOTO AEUCTBUS. IKOJOTHUUECKHE MPOOJIEMBI TEIIOIHEPTETUKH.

TexHnueckne ycTpoHCTBA M IPAKTHYECKOE NPUMEHEHUWE: JBUTaTelb BHYTPEHHETO CrOpaHus,
OBITOBOW XOJIOIUIBHUK, KOHIUIIHOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEHHEN SHEPTHM Tela MPU COBEPIIEHUU PabOThI: BBUIET MPOOKH U3 OYTBHUIKU MO
NEeMCTBHEM  CXAaToro BO3AyXa, HarpeBaHue »dupa B JIaTYyHHOH TpyOke TyTéM  TpeHus
(BUIIEOIEMOHCTpAITHS ).

W3menenue BHyTpeHHEH sHEpruu (TeMIepaTypbl) Teja Mpu Terionepeaaye.

OmnpIT 10 aguabaTHOMY PaCHIMPEHHUIO BO3/1yXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, IBUTATelsl BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO JBUTATEIS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3Mepenne ynenbHOM TeI0EMKOCTH.

Tema 3. Acpecamnuie cocmosanusn eeujecmea. Dazoevie nepexoovt

[TapooOpa3zoBanue u koHaeHcanusi. Mcmapenwe u kuneHue. AOCONIOTHAsE W OTHOCHTEIbHAs
BIQXXHOCTh BO3AyXa. HacelleHHbli map. VYaenpHas TemioTa mNapooOpa3oBaHUs. 3aBUCUMOCTh
TeMIEepPaTypbl KUIIEHUS OT JABJICHUS.

TBépnoe Teno. Kpucrammuueckue u aMmopdubie Tena. AHU30TPOINUS CBONCTB KpUCTAIIOB. JKukue
kpuctauibl. CoBpeMeHHble MaTepuanbl. [naBnenne u kpucraminzanus. Y aelbHas TEIUIOTa IJIaBJICHUS.
Cybnumarusi.

VYpaBHEeHHE TEIIOBOTO OanaHca.

TexHnueckre ycTpoilcTBa M MPaKTUUYECKOE MPUMEHEHUE: TUTPOMETP U MCUXPOMETP, KaTOPUMETP,
TEXHOJIOTUU TOJy4YE€HUS COBPEMEHHBIX MaTEPHUAIIOB, B TOM YHCII€ HAHOMATEPUAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HaCBIILIEHHBIX MTAPOB.

Kunenue npu NOHWKEHHOM JaBJICHUMU.

Crnioco0Obl M3MepeHHs BIaKHOCTH.

Habmronenne HarpeBaHus U MIaBJICHHS KPUCTAILTMYECKOTO BEIIECTBA.

JleMoHCTpalys KpUCTaIIOB.

Yuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

N3mepenue 0OTHOCUTEIBHON BIAQXKHOCTH BO3/1yXa.



Pasnen 4. DiiekTpoanHaMuKa

Tema 1. Inekmpocmamuka

DnekTpu3aius Tell. DJeKTpudeckui 3apsa. JlBa Buga anekTpuueckux 3apsaoB. [IpoBoaHuku,
JURJIEKTPUKHU U TIOJIYIIPOBOIHUKH. 3aKOH COXPAHEHUS SJIEKTPUUYECKOTO 3aps/ia.

B3aumoneiictBue 3apsanoB. 3akoH Kymnona. TodeyHBIM 3IEKTPUUYECKUN 3apsiil. DJIECKTPUUYECKOE
nosne. Hanpsok€HHOCTB 3iieKTpryeckoro nosi. IIpuHnmn cynepno3unmu 3JIeKTpUYecKuX nojei. Jiunuum
HaIpsHKEHHOCTH 3JIEKTPUYECKOTO TTOJIS.

Pabora cun snmekrpocratuueckoro mosst. [loreHmman. PasHocTh moTeHIMaioB. [IpoBOJHUKH H
JURJICKTPUKH B JIEKTPOCTATHYECKOM MoJIe. JudnekTpudeckast IpoOHUIIaEMOCTb.

OnekrpoéMmkoctb.  Konaencarop.  DneKTpoEMKOCTh  IJIOCKOTO  KOHJIEHCAaTopa.  DHEprus
3apsOKEHHOTO KOHJIEHCATOPA.

Texnuueckne yCTpOWCTBA W MPAKTHMUECKOE TMPUMEHEHHUE: JJIEKTPOCKOM, JIIEKTPOMETP,
ANEKTPOCTATUUECKAs 3aIUTa, 3a3€MJICHUE DJIEKTPONPUOOPOB, KOHIAEHCATOP, KOMMPOBAIBHBIN armapar,
CTPYMHBIN IPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U MPUHLMUIT JAEHCTBUSA dJIEKTPOMETPA.

B3anmoneiicTBie Ha’IEKTPU30BAHHBIX TEIL.

DJIEKTPUYECKOE MOJIE 3aPSHKEHHBIX TE.

[IpoBOAHMKYM B AIEKTPOCTATHUECKOM TOJIE.

DJIEKTpOCTaTUYECKas 3alUTa.

JIMDIIEKTPUKH B DJIEKTPOCTATHYECKOM IIOJIE.

3aBUCUMOCTD JIEKTPOEMKOCTH IIOCKOTO KOHJICHCATOPA OT TUIONIAIN TUTACTHH, PACCTOSHUS MEXTY
HUMH U TADJIICKTPUIECKOH TIPOHUIIAEMOCTH.

OHeprus 3apsyKEHHOTO KOHJEHCATOpA.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3mepenue 35eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannstii 3nexkmpuueckuit mok. Toku 6 paznuynvix cpedax

DJIEKTPUYECKUIT TOK. YCIOBHS CYHIECTBOBAHMS JJIEKTPUUYECKOTO TOKa. Mcrounmku Toka. Cuia
ToKa. [IocTOsTHHBII TOK.

Hanpsioxenue. 3akon OMa Jij1s1 ydacTka LerH.

DNEeKTpUYECKOe CONPOTUBIICHUE. YIEIbHOE CONpPOTHUBIEHHE BemlecTtBa. [locnenoBarensHoe,
NapajuieJIbHOE, CMEIIAHHOE COEAMHEHUE IPOBOHUKOB.

PaboTa anekTpuueckoro Toka. 3akoH Jkoyns—JleHia. MOIHOCTB IEKTPHUYECKOTO TOKa.

DNEeKTpOABMKYILAsL CUJIa U BHYTPEHHEE CONMPOTUBIECHUE UCTOYHMKA TOKA. 3akOH OMa /115 IOJIHOM
(3aMKHYTOM) AyeKTpuueckoit nernu. KopoTkoe 3aMbIkaHHeE.

DONeKTpOHHAas MPOBOJMMOCTh TBEPABIX METAJIOB. 3aBHUCHUMOCTb CONPOTHBIICEHHUS METAJIOB OT
Temmneparypbl. CBEpXIIPOBOAUMOCTb.

DneKTpuYecKuil TOK B BakyyMme. CBOMCTBA 3EKTPOHHBIX TYYKOB.

[TonynpoBoanuku. CoOCTBEHHAs U MPUMECHAs! MPOBOJUMOCTh MOTYNPOBOIHIKOB. CBoiicTBa p—-
nepexoja. [lomynpoBogHUKOBBIE TPHOOPHI.

DNEeKTpUYECKU TOK B PACTBOPAX M pacIliaBax 3JIEKTPOJIUTOB. DIEKTPOIUTHUECKAS AUCCOLIMALIMS.
DIeKTpOoIu3.

DneKTpUYeCKUil TOK B razax. CaMoCTOSITEIbHBIN 1 HECAMOCTOSATENbHBIN pa3psia. Momnnus. [1nazma.

TexHnueckre yCTpOWCTBA W TPAKTUYECKOE IPUMEHEHHE: aMIIEpMETP, BOJBTMETpP, pPEOCTaT,
WUCTOYHUKHA TOKA, DJIEKTPOHArpeBaTelbHbIE MPUOOPHI, IINEKTPOOCBETUTENBbHBIE MPUOOPHI, TEPMOMETP
COTPOTHBIICHUS, BAKYyMHBIH JHOJA, TEPMHUCTOPHI H (HOTOPE3UCTOPHI, TMOTYIPOBOAHUKOBBIA THOJ,
rajabBaHHUKa.

Jlemoncmpayuu

N3mepenue cuibl TOKa U HAPSHKEHUSL.

3aBUCUMOCTb CONPOTUBIICHUS IIMJIMHAPUYECKUX MPOBOJHUKOB OT JUIMHBI, IJIOMIATN TOTEPEYHOTO
CEYEHMS U MaTepHaa.

CMmelanHoe coeIMHEHUE MPOBOJHUKOB.



[Ipsimoe n3mepeHue 3eKTpoABUKYIIeH cuibl. KopoTkoe 3aMblkaHKE ralbBAHUUYECKOTO 3JIEMEHTA U
OILICHKA BHYTPEHHEI'0 COIPOTUBIICHHUS.

3aBUCUMOCTb COIIPOTHUBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB DJIEKTPOJIUTOB.

HckpoBolii pa3psa ¥ IPOBOAUMOCTb BO3AYXa.

OAHOCTOPOHHSIS IPOBOUMOCTD JHOJIA.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomoi

N3ydeHne cMeaHHOrO COeIMHEHUS PE3UCTOPOB.

N3mepenue 3meKTpoABUKYIIEH CHUIIbl HCTOUYHUKA TOKA U €0 BHYTPEHHETO COIIPOTUBIICHHUSL.

Habmonenue anexTpoaunsa.

MexnpeameTHble CBSI3U

N3yuenune xkypca ¢usuku O6azoBoro ypoBHs B 10 Kjmacce OCYIIECTBISETCS € y4ETOM
COJIep’KaTeIbHBIX MEXKIIPEAMETHBIX CBSI3€H C KypcaMM MaTeMaTHKH, OMOJOTHMH, XUMUH, reorpaduu u
TEXHOJIOTHUHU.

Meosicnpeomemnole nousimusi, CBA3aHHbIE C M3yYEHHEM METOJIOB HAYYHOTO IO3HAHUS: SIBICHHUE,
HaydHbId akT, TUNOTe3a, (¢U3NUecKas BEJIWYWHA, 3aKOH, TEOpHs, HAOJIOJCHHE, HKCIIEPUMEHT,
MOJENIUPOBAaHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: penieHUEe CHUCTEMbl ypaBHEHUH, JUHEHHass (QyHKuus, napaboia, runepOosia, UX
rpaduku ¥ CBOWCTBA, TPUTOHOMETpHUUYECKUE (PYHKIUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE
TPUTOHOMETPHYECKOE TOXKAECTBO, BEKTOPHI U UX MPOEKIIMH Ha OCH KOOPJMHAT, CI0KEHHE BEKTOPOB.

buonocusn: mexanndyeckoe ABM)KEHHE B KUBOUM mpupone, nuddysus, 0cMocC, TEII00OMEH KHUBBIX
OpraHu3MoB (BHJIbI TEIUIONEPEIauH, TETUIOBOE PaBHOBECHE), DJIEKTPUUECKUE SBJICHUS B )KUBOW IIPUPO/IE.

Xumusa: TUCKPETHOE CTPOCHUE BELIECTBA, CTPOCHHUE aTOMOB U MOJIEKYJI, MOJIb BEILIECTBA, MOJISIpHAs
Macca, TEIJIOBble CBOMCTBA TBEPABIX T, MKUAKOCTEH U Ta30B, AJIEKTPUUYECKHE CBOWCTBA METAJUIOB,
AIIEKTPOJIUTUYECKAS AUCCOIUAIIMS, TAIbBAHUKA.

l'eoepaghus: BIaxXHOCTH BO3yXa, BETPHI, 0APOMETP, TEPMOMETP.

Texnonoeus: mpeodbpazoBaHue JABIKEHUHN C HCIIOIb30BAaHUEM MEXaHU3MOB, YUET TPEHHUS B TEXHHUKE,
MOAIIUITHUKY, HUCIOJIb30BAHUE 3aKOHA COXPAHEHMsI UMITyJbCa B TEXHHUKE (pakeTa, BOJOMET U JAPYTHeE),
JBUTATENh BHYTPEHHEro CropaHus, TMapoBas TypOuWHa, OBITOBOM XOJOIWIBHHUK, KOHIUIIMOHED,
TEXHOJIOTUU TOJY4YEHHUsI COBPEMEHHBIX MaTepuasoB, B TOM YKCJIe HAHOMATEpHAJIOB, U HAHOTEXHOJIOTHH,
AIIEKTPOCTATUYECKAs  3allUTa, 3a3eMJICHHE DJIEKTPONPUOOPOB, KCEPOKC, CTPYWHBI IpPUHTED,
AJIEKTpOHArpeBaTeNIbHbIE MPUOOPDI, TEKTPOOCBETUTEIbHBIE TPUOOPHI, raTbBaHHKA.

11 KJIACC
Pa3znen 4. DiiekTpoauHaAMHKA

Tema 3. Maznummnoe none. I1eKmpomMazHUMHAas UHOYKUUA

[ToctosiHubie MarHuThl. B3anmoaeilcTBHE MOCTOSHHBIX MarHuTOB. MarnutHoe mnoJie. Bekrtop
MarHuTHOM WHAYKIUU. [IpuHUMI Cynepno3uuuyu MarHUTHBIX NoJied. JIMHUM MarHuTHOM MHIYKIUU.
KaprrHa nuHuii MarHUTHOM MHAYKLIMH MOJISL TOCTOSIHHBIX MAarHUTOB.

MarnuTtHO€e 1oJie NpOBOJAHUKA C TOKOM. KapTuHa JMHUN MHIYKIMM MArHUTHOTO MOJS JIMHHOTO
MPSIMOTO MPOBOJHUKA M 3aMKHYTOI'O KOJIBLEBOIO IPOBOJHMKA, KAaTylIKM C TOKOM. OmnbeIT Dpcrena.
B3aumopaelicTBre mpoBOAHUKOB C TOKOM.

Cuna Amrmepa, e€ MOIyIIb U HalpaBIICHUE.

Cuna JlopeHua, €€ Moaynb M HampaBieHHE. [[BU)KeHHE 3apsDKEHHOW YacTULBI B OJTHOPOJHOM
MarHuTHOM noje. Pabota cuisl Jlopenna.

SBnenune  sneKTpoMarHUTHOM  WHAYKHMU.  [loTok  Bekropa  MarHMTHOM  WMHJIYKIUU.
DNEeKTPOABMKYILAS CUJIa UHIAYKIIMU. 3aKOH 3JIEKTpOMarHuTHOW nHaykuuu dapazes.

BuxpeBoe anexktpuyeckoe mnojue. JIeKTPOABUKYIIAs CHUIa UHAYKIIMU B TPOBOJIHUKE, JTBHKYILIEMCS
MOCTYMATEIbHO B OAHOPOJHOM MarHUTHOM TIOJIE.

IIpasuiio Jlenna.

NHnyKkTUBHOCTD. SIBJIE€HUE CAMOMHAYKIMH. DIEKTPOIBUKYILAsA CUJIa CAMOUHYKIIUH.

DHeprusi MarHUTHOTO TOJIsL KATYIIKU C TOKOM.

DNEeKTPOMarHuTHOE MOJI€.



TexHuueckne ycTporucTBa U MPAKTUYECKOE MTPUMEHEHHUE: MOCTOSIHHBIE MarHUThI, 3JIEKTPOMAarHUTHI,
AJIEKTPOJIBUTATENb, YCKOPUTEIHN 3JIEMEHTAPHBIX YaCTHUI, MHAYKIIMOHHAS 11€Yb.

Jlemoncmpayuu

OmnsIT Dpcrena.

OTKJIOHEHHUE AJIEKTPOHHOTO MTy4YKa MarHUTHBIM T1OJIEM.

JIuHUY MHIYKIIUY MarHUTHOTO TIOJIAL.

B3anmopeiictBre 1ByX MPOBOJAHUKOB C TOKOM.

Cuna Awmrmepa.

[HerictBue cuiibl JIopeHIa Ha MOHBI SJIEKTPOJIUTA.

SIBneHue IEKTPOMArHUTHON UHIYKIIUH.

[IpaBuiio Jlenna.

3aBUCUMOCTD AJIEKTPOABIKYIIECH CHIIBI MHIYKIIMU OT CKOPOCTH U3MEHEHHSI MArHUTHOTO TMOTOKA.

SIBrIeHNE CAaMOMHIYKIINH.

Yuenuueckuii sxcnepumenm, nabopamophule pabomol

N3yuenne MarHuTHOTO TOJIS KATYIIKUA C TOKOM.

UccnepoBanue AeCTBUS MOCTOSTHHOTO MarHWTa Ha PaMKy C TOKOM.

UccnenoBanue siBIEHUS SIEKTPOMArHUTHOW UHIYKITHH.

Paznea S. KonredOanust u BOJIHbBI

Tema 1. Mexanuueckue u In1eKmpomMazHummHvle Koae0anus

Konebarenpnas cucrema. CBoOoaHBIE MeXaHWUYecKHe KoJjieOaHus. ['apMoHHMUYeckne KoJeOaHusI.
[lepuon, wactoTa, ammutyna u (aza konebanwmit. [IpykxuHHBIM MasTHUK. MaTeMaTHYECKUd MasTHUK.
VYpaBHeHHe rapMOHHUYECKUX KoJiebaHui. [IpeBpaiienre sHeprun Mpy TapMOHUYECKUX KOJICOAHUSIX.

Konebatenpupiii  xkoHTYp. CBOOOAHBIE  AJICKTPOMArHUTHBIE  KOJIEOAaHUST B HJICATLHOM
KOJIeOaTeIbHOM KOHTYpE. AHAJIOTHS MEXIYy MEXaHWYECKMMH M JJIEKTPOMAarHUTHBIMH KOJEOAHHSIMHU.
®opmyna ToMcoHa. 3aKOH COXpAHEHHS YHEPTUU B UICATHHOM KOJIEOATETFHOM KOHTYPE.

[IpencraBienre o 3aryxaromux KojieOaHUSX. DBbIHYXIEHHbIE MeXaHHYeCKHe KoJieOaHHUs.
Pe3onanc. BeiHyXIeHHBIE 2JIEKTPOMArHUTHBIE KOJIeOaHUsI.

[Tepemennbiii TOK. CHHYCOMIAIBHBIM MEpPEMEHHbIA TOK. MOIIHOCTh MNEPEMEHHOIO TOKAa.
AMIUITMTY/IHOE U IEHCTBYIOIIEE 3HAYEHUE CUIIBI TOKA U HAMIPSHKEHHUS.

Tpanchopmarop. [IpouwsBomcTBo, mepenaya U TOTPEOJICHHE  DICKTPUUYCCKON  DHEPIrum.
DKOJIOTHYECKHE PUCKHU MPU MPOU3BOJCTBE AMEKTpo3HEeprun. KynbTypa UCHOIB30BaHuUs SJIEKTPOIHEPTUU
B [TOBCEIHEBHOM KH3HHU.

Texnuueckue ycTpoicTBa M MPAKTUYECKOE NPUMEHEHHE: JJIEKTPUYECKU 3BOHOK, T€HEpaTop
MIEPEeMEHHOT0 TOKa, IMHUH 3JIEKTpoIepeaay.

Jlemoncmpayuu

HccnenoBanne mnapaMeTpoB KosieOaTeNbHON cHCTeMbl (NMPYKUHHBIA WJIM MaTeMaTH4YeCKHi
MasITHUK).

Habmronenue 3aTyxarommx Kouie0aHmii.

HccnenoBanue CBOMCTB BHIHYKICHHBIX KOJIeOaHUH.

Habmonenue pesonanca.

CBOOOIHBIE AIEKTPOMArHUTHBIE KOJIeOaHusI.

OcmnorpamMmbl (3aBUCUMOCTH CHUJTBI TOKA U HAMPSDKEHUS OT BPEMEHH) JUTSl SJIEKTPOMAarHUTHBIX
KoJIeOaHUH.

Pe3onanc mnpu mocnenoBaTEIbHOM COEIMHEHUU PE3UCTOPa, KATYIIKM HMHAYKTUBHOCTH H
KOH/JIEHCATopa.

Mogenb TUHUM 3NEKTPOIepeaayun.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

HccnenoBanue 3aBUCUMOCTH MEPHOJIa MaJbIX KoJeOaHUM rpy3a Ha HUTH OT JJIMHBI HUTH ¥ MAacCChl
rpysa.

HccnegoBanue nepeMEHHOTO TOKAa B LEMU M3 MOCIEI0BATEIbHO COEAMHEHHBIX KOHJEHCATOPA,
KaTYIIKU U pe3UcTopa.

Tema 2. Mexanuueckue u 31eKmpomMazZHumHbsle 60Hbl

MexaHuueckue BOJIHBI, yCI0BUs pactipoctpanenus. [lepuoa. CKkopocTs pacnpocTpaHEeHUs U ITMHA
BoJHEL. [lonepeunsie U poAoIbHBIE BOJMHBL. MHTephepeHnus u Tudpakius MeXaHM4eCKUX BOJH.



3Byk. CkopocTb 3ByKa. ' pomKkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

DNEeKTPOMarHUTHbIE BOJIHBL.  YCJIOBUS HM3JIY4YEHHUs DJIEKTPOMAarHUTHBIX BOJIH. Bzaumnas
opueHtauusi BekropoB E, B, V B snexrpomaruutHoi BonHe. CBONCTBAa 3JIEKTPOMArHUTHBIX BOJIH:
OTpaXeHHe, MpeIoMIIeHUE, Mospu3anus, audpakaus, uatepdeperius. CKOPOCTh MEKTPOMArHUTHBIX
BOJIH.

[kaia 3neKTpOMarHuTHBIX BOJIH. [I[puMeHeHne 37eKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHIHAIIBI parOCBA3U U TeNIEBUACHUS. Pagronokanusi.

DNEKTPOMarHUTHOE 3arpsi3HEHNE OKPYKAIOLIEH CPEeIbl.

TexHuueckne yCTpOWCTBA M MPAKTUYECKOE TMPUMEHEHHE: MY3BIKAIbHbIE HHCTPYMEHTHI,
YIBTPA3BYKOBAsl JUArHOCTHKA B TEXHUKE W MEIUIIMHE, pajap, paJdoNpUEMHUK, TEIEBU30p, AHTCHHA,
teneon, CBU-neyn.

Jlemoncmpayuu

OO6pazoBaHue U pacpoCTpaHEHHUE TOTIEPEYHBIX U MPOJIOJIbHBIX BOJIH.

Konebmtomieecs Teno kKak HICTOYHUK 3BYKa.

HaGnronenue oTpakeHus U MpeIoMIIeHU MEXaHUIECKUX BOJIH.

Habmronenue natepdepeHny U JUPpakiiui MEXaHUUECKHUX BOJIH.

3BYKOBOMW PE30HAHC.

HabGnronenue cBsi3u TpOMKOCTH 3ByKa M BBICOTHI TOHA C aMILTUTY/ION M 9acTOTOM KOJIeOaHU.

HccnenoBanue CBOWCTB SJEKTPOMArHUTHBIX BOJIH: OTPaXCHHE, TMPEJIOMIICHHE, MOJISIpU3aIus,
TU(pakius, UHTepPepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMosiMHEITHOE pacnpoCTpaHEHHE CBETa B OJHOPOAHOU cpexae. Jlyu
cBeTa. ToUeuHbIl HCTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpaXKeHUs cBeTa. [locTpoeHne n300pakeHuil B TIIIOCKOM 3€pKale.

[Ipenomiienne cBera. 3aKOHBI TPEIIOMJICHHS CBeTa. AOCOJIOTHBINA TIOKa3aTelb MPEIOMIICHUS.
[TosnHoe BHYTpeHHEee oTpaxkeHue. [IpenenbHbIi yroa NoJIHOrO BHYTPEHHETO OTPAKEHUS.

Hucnepcus cera. CroxkHbIN cocTaB Oenoro ceta. LIBer.

Colwuparornue 1 paccerBaroniue JUH3bI. ToHKas muH3a. DOKYCHOE PACCTOSHUE W ONTUYECKAs CUila
TOHKOM uH3bI. [TocTpoeHrne n300pakeHrit B COOMPAIOIINX W PACCEUBAIOIIMX JIMH3aX. DopMyna TOHKOU
JIMH3BL. YBEJIWUYCHUE, JaBaeMOe JIMH30M.

[Ipenensl TPUMEHUMOCTH T€OMETPUUECKON ONTHKH.

Bonnosas ontuka. Mutepdepenuust csera. KorepeHTHble HCTOYHHKHU. YCIOBHUS HaOIIOACHUS
MakCUMYMOB M MHUHHUMYMOB B HHTEPPEPEHIMOHHONH KapTUHE OT JBYX CHH(A3HBIX KOTE€PEHTHBIX
HMCTOYHHUKOB.

Hudpakuus ceeta. Judpakuuonnas pemérka. YcioBue HaOIOIEHUS TJIaBHBIX MAaKCUMYMOB IpH
MaJeHU MOHOXPOMATHYECKOr0 CBeTa Ha TU(GPAKIIMOHHYIO PEUIETKY.

[Tonspuzanus ceera.

Texnuueckre ycTpoiicTBA M NPAKTHUECKOE MPUMEHEHHE: OYKH, Jyma, (oToammapar,
MPOEKIIMOHHBIM amnmapaTr, MHKPOCKOI, TEJIeCKON, BOJIOKOHHAs OMNTHUKA, IU(PAKIHOHHAS peméTKa,
MOJISIPOU L.

Jlemoncmpayuu

[IpsmonuHeitHOE pacpocTpaHeHHe, OTpaXKEHHE U MperoMiieHre cBeta. OnTuueckrue mpuopsl.

[TonHoe BHyTpeHHEe oTpaxkeHue. Moiens CBEToBOIa.

HccnenoBanue cBOWCTB M300pakeHUI B JTMH3aX.

Mopenu MUKpOCKOMa, TEIECKOIa.

Habnronenue uarepdepeHnnu cera.

Habmonenue nudpakiuu ceera.

Habmronenue nucnepcun cBera.

[Tonydyenue cnekTpa ¢ HTOMOILIBIO PU3MBI.

[Tomyuenue cekTpa ¢ TOMOIIBIO AUPPAKIIUOHHON PEIIETKH.

Habmronenue nonsipusaiiu cBera.

Yuenuueckuii sxcnepumenm, n1abopamopsie pabomul

N3mepenune nokazaresns NpeoMIICHUs CTEKIA.

HccnenoBanue cBOWCTB M300paKeHUI B JTHMH3aX.



Habmonenue nucnepcun cBera.
Pa3nes 6. OcHOBBI ClIeMAJILHOM TEOPHH OTHOCUTEIbHOCTH
I'paHuubl  IIPUMEHMMOCTM  KJIACCHYECKOM MexaHuku. llocTymarsl  crienuManbHOM — Teopuu
OTHOCHUTEIIBHOCTU: MHBAPUAHTHOCTh MOAYJISI CKOPOCTHM CBETa B BAaKyyMme, NPUHLUII OTHOCUTEIBHOCTH
OHHIITEeNHA.
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH. 3aMEJJIEHUE BPEMEHU U COKPALLEHUE JUTUHBI.
DHeprus U UMIYNbC PEIATUBUCTCKON YaCTULIBI.

CBs13b Macchl € SJHEPTUEN U UMITYJIbCOM PENSATUBUCTCKOMN YaCTHUIIbl. DHEPrus MOKOSIL.
Paszpnen 7. KBanToBas pusuka

Tema 1. Dnemenmot Keanmoeoii onmuKu

®otonbl. ®opmyna [Inanka cBs3u sHEpruH (HOTOHA C €TO YACTOTON. DHEPTHUS U UMITYIILC (POTOHA.

OtkpeiTie u uccnenoBanue ¢orodpdexra. Ombitel A. I'. CromeroBa. 3akoHbl (hoTOd(dEKTa.
VYpasuenue DitnmreitHa s hotoddpdexra. «KpacHas rpanuma» hortodpdexra.

JaBnenune cBeta. OnwiTe [1. H. JIeOenena.

XHWMHYECKOE IEHCTBUE CBETA.

Texauueckre yCcTpOHCTBa M MpPaKTHYECKOe MPUMEHEHHUE: (HOTORIEMEHT, (POTOAATYHK, COTHEUHAS
Oarapes, CBETOIMOI.

Jlemoncmpayuu

®oT03PPeKT Ha YCTAaHOBKE C IMHKOBOI MJIACTHHOM.

Hccnenoanue 3akoHOB BHENIHETO GoToddhdexTa.

Cseronnon.

Conneunas Garapes.
Tema 2. Cmpoenue amoma

Mogens aroma Tomcona. OmnbiTel Pe3depdopna mo paccesnuro o -dyactwi. [ImanerapHas moaens
atoma. [loctynater bopa. M3nydenue u mormomieHne (HOTOHOB MPHU MEPEX0JIe aTOMa C OJJHOTO YPOBHS
SHepruu Ha ipyrou. Buasl cnektpoB. CHEKTp YpOBHEM SHEPrun aToMa BOJOPOa.

BosHoBsie cBolicTBa yacTull. Bosuel ge bpoitns. KoprnyckyiasipHO-BOJIHOBOM Tyann3M.

CrioHTaHHOE M BBIHYXJCHHOE U3TTyYCHHUE.

Texnuueckue ycTpoHCTBa U MPAKTUYECKOE NMPUMEHEHUE: CIEKTpaibHBIA aHaNW3 (CHEKTPOCKOI),
Ja3ep, KBAHTOBBIN KOMIIBIOTED.

Jlemoncmpayuu

Mogenb omnbiTa Pezepdopra.

Omnpenenenue JUTMHBI BOJIHBI Jla3epa.

HaGnronenue nuHEHYaThIX CIIEKTPOB U3TyYCHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, rabopamoprvie pabomoi

Halnronenue nuHeHvYaToro crekTpa.

Tema 3. Amomnoe a0po

OKCIEpPUMEHTHI, JOKAa3bIBAIOIIUE CJIOXKHOCTh CTpoeHusl siapa. OTKpbITHE PpaJIdOaKTUBHOCTH.
OmnsiTel Pesepdopaa mo onpeneneHuro cocraBa paauoakTUBHOTO m3nmydeHus. CBoiicTBa anbga-, Oera-,
raMma-m3iydeHus. BausHue paanoakTUBHOCTH Ha )KHBbIE OPraHU3MBIL.

OTtkpbiTHE TIpOTOHA U HeWTpoHa. HykmonHas monens siapa ['eiisendepra—lBanenko. 3apsy sapa.
MaccoBoe uucio aapa. M3otonsi.

Anba-pacnan. DJEKTpOHHBIM W TMO3UTPOHHBIM Oera-pacmaa. ['amma-uziayueHue. 3akoH
pazMoaKTUBHOTO pacrnaja.

DOHeprus cBA3M HyKJIOHOB B sijipe. SnepHble cuiibl. JledekT Macchl sapa.
SnepHble peakuuu. JleneHue U CUHTE3 SAEP.

Snepusiii peakrop. TepmosinepHbiii cuHTe3. [IpoGieMbl W MEPCHEKTUBBI SIEPHOM SHEPrEeTUKU.
OKOJIOTUYECKHE aCIEKTHI SIIEPHON IHEPTETHKHU.

3J'IeMeHTapHLIC YaCTUIbI. OTI(pBITI/IC MO3UTpOHA.
MeTtoasl HaGJ’IIO,[[CHI/IH " perucTpanmu 3JICMCHTAPHBIX YaCTHII.
(DYH,Z[aMCHTaJ'ILHBIC B3aUMOAeHCTBHUI. EQUHCTBO (bH3H“ICCKOI>i KapTUHBI MUpa.

TexHuueckue ycTpoicTBa M MpaKTUYECKOE MPUMEHEHHUE: J03UMeTp, kamepa BuiabcoHa, saepHbIN
peaktop, aToMHast bomba.



Jlemoncmpayuu

Cu€TunK HOHU3UPYIOLINX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

HccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusm).

Pa3nes 8. DiieMeHTBI aCTPOHOMMH U ACTPOPU3NKHU

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

Bun 3Bé€3anoro Heba. Co3Be3ausl, spKue 3BE3/1bl, IIAHEThI, UX BUJUMOE JBHKEHHUE.

ConneuHas cucrema.

Connue. ConHeuHass akTUBHOCTb. McTounuk sHeprum CosiHua M 3BE3A. 3BE3/bI, UX OCHOBHBIE
XapakTepUCTUKU. JlMarpamMmma  «CHEKTpajdbHBIM  KJIacC —  CBETUMOCTBY».  3BE3IbI  TJIABHOU
[IOCJIEI0BATEIBbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTBY» JUIsl 3BE3]l IVIABHOM IOCIIEN0BATEIbHOCTH.
Buyrpennee crpoenue 3B€371. CoBpeMEHHbIE MPEACTABICHUS O MIPOUCXO0XKAeHUHU U 3Bosonu ConHLa u
3BE3]1. DTamnbl )KU3HU 3BE3I.

Mneunsiii [lyre — nHama [anmaktwuka. Ilonmokenwe m aBuwxenue Connna B [Namaktuke. Tumbl
rajiakTuk. PannoranakTuky u kBasapel. YEpHbIE AbIPHI B sApaxX rajlakTHK.

Bcenennas. Pacmmpenne Bceenennoil. 3akon Xa0O6na. Paz0eranue ramaktuk. Teopust bosbiioro
B3pbIBa. PeMKTOBOE H3IIydeHMeE.

Macrabnas ctpykrypa Beenennoil. Meraranakruka.

Hepewénnpie npo0ieMbl aCTpPOHOMUMU.

Yuenuueckue nabnrooenus

Habmionenuss HEBOOPYKEHHBIM TJIa30M C HUCIHOJIb30BAaHUEM KOMITBIOTEPHBIX MPUIOKEHUH IS
OTIpe/ieNIeHus MOJIOKEHNUsI HeOeCHBIX 0OBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE co3Be3nus CeBepHOro
MOJTILIApHS U SIPKHE 3BE3/IBL.

Hab6nronenus B reneckon Jlynsl, raner, Maeurnoro [TyTu.

O6o0maronee NnoBTOpeHne

Ponp ¢u3uku U acTpOHOMHHM B SKOHOMHYECKOW, TEXHOJOTUYECKOW, COIMATBHOM M ITUUYECKOU
cdepax AeaTeIbHOCTH YeJIOBEKa, POJIb U MECTO (PM3UKHU M ACTPOHOMHH B COBPEMEHHON HAyYHOU KapTHHE
MHpa, poJib (HPU3UIECKON Teopur B (GOPMHUPOBAHMH MPEACTABICHHUIN O (PU3NUECKON KapTHHE MHUPA, MECTO
¢buznyeckoil KapTUHBI MHpa B OOIIEM pSIy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MpPEICTaBICHUI O
MIpHUpoOJIE.

Me:knpeaMeTHbIe CBSI3H

W3yuenne kypca ¢usuku 0azoBoro ypoBHs B 11 Kkiacce ocymecTBisieTcss ¢ y4€TOM
COJIepKaTeIbHBIX MEXKIIPEAMETHBIX CBsI3el C KypcaMH MaTeMaTHKH, OHOJOTHH, XUMUU, Teorpaduu u
TEXHOJIOTUHU.

Meosicnpeomemnule nouwsamusi, CBA3aHHbIE C M3y4YEHHEM METOJIOB HAYYHOTO IO3HAHUSA: SIBICHHUE,
HayyHbl (akT, rumnoresa, (Qusnueckas BeEJIWYMHA, 3aKOH, TEOpHs, HAOIIOACHHUE, OSKCIEPUMEHT,
MOJENUPOBaHUE, MOJIeIIb, H3MEPEHHUE.

Mamemamuxa: pelieHne CUCTEMbl YPaBHEHUH, TPUTOHOMETpUYeckrue (YHKIMH: CUHYC, KOCUHYC,
TaHT'€HC, KOTAHI'€HC, OCHOBHOE TPHUTOHOMETPHUYECKOE TOXAECTBO, BEKTOPHI U HX MPOEKIUU HA OCH
KOOpJIMHAT, CII0O)KEHHE BEKTOpPOB, MPOM3BOAHBIC JJIEMEHTApHbIX (YHKIMMA, NpPU3HAKK TOH00US
TPEYroJbHUKOB, OIPeIeTICHHE TJIOAAN TUIOCKUX QUryp u o0bEMa Ted.

buonocus: snexTpuyeckue SBICHHS B JKUBOUM mNpupoie, KojeOaTelbHbIE ABIKEHUS B >KHBOU
MIPUPO/IC, ONITUYECKHUE SIBJICHUS B )KUBOU MPUPOJIE, ACUCTBUE PAIMAIIUU HA KUBBIE OPraHU3MBI.

Xumus: CTPOGHHE aTOMOB U MOJIEKYJ, KPUCTAJNIMYECKas CTPYKTypa TBEPIBIX TN, MEXaHU3MBbI
00pa30BaHuUs KPUCTAJUIMYECKON PEIIETKHY, CTIEKTPaIbHBIN aHAIN3.

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

Texnonocus: JWHUW DIEKTPOIIEpENay, TEHEPATOp IEPEMEHHOTO TOKA, JJIEKTPOJBUIraTEllb,
UHAYKIMOHHAs Te4yb, pajap, paJuoNnpUEMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-neus,
MPOEKIIMOHHBIN anmapar, BOJJOKOHHAs ONTHKA, COJIHEYHAas 6aTapes.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHMUS ITPOI'PAMMBI 11O ®U3UKE HA YPOBHE
CPEJHEI'O OBILIEI'O OBPA30OBAHMUSA

OcBoenne yueOHOro mpeamera «®Pusmka» Ha ypoBHE cpemHero oodmiero oopasoBaHus (0a30BbIi
ypOBeHB) JOJIKHO 00ecIIeYnuTh AOCTHXKCHUC CIICAYIOIIUX JJUYHOCTHBIX, MCTAIIPCAMCTHBLIX U MPCAMETHBIX
00pa3oBaTeNbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHBI

JIM9HOCTHBIE PE3YJIbTAThl OCBOCHUS Y4eOHOTO TpeameTa «DU3uKay JOIKHBI OTPaXaTh TOTOBHOCTH
U CIIOCOOHOCTH O00YYarOUIUXCsl PYKOBOJCTBOBATHCS C(HOPMUPOBAHHON BHYTPEHHEH MO3UIMEN JINYHOCTH,
CUCTEMOW IIEHHOCTHBIX OPHCHTAllMd, TIO3UTHBHBIX BHYTPEHHUX YOCKICHHI, COOTBETCTBYIONIUX
TPAJUIIMOHHBIM IICHHOCTSIM POCCHUCKOTO OOIIECTBA, pACHIMPEHUE MKU3HEHHOTO OIBITa W OMBITA
JESITEILHOCTH B TIPOIIECCE pealIM3allii OCHOBHBIX HAIIPABJICHUN BOCITUTATECIIEHOUN JEATEIHPHOCTH, B TOM
qHCIIe B YaCTHU:

1) rpaxIaHCKOro BOCIMTAHUSA:

c(OPMHUPOBAHHOCTh TPAKJIAHCKON TO3MIMKM OOYJAIOIIEroCs] KaK aKTHBHOTO M OTBETCTBECHHOTO
qJIeHa POCCUHCKOTO 00IIeCcTBa;

MPUHATHE TPAJTUITMOHHBIX 00IEYEIIOBEUSCKUX TYMAaHUCTHUSCKUX U JIEMOKPATHYCCKUX IIEHHOCTEH;

TOTOBHOCTH BECTH COBMECTHYIO JISATSIIBHOCTh B HHTEPECaxX rPakJIaHCKOTO 00IeCTBa, y4aCTBOBATh
B CaMOYIPaBJICHUH B 00pa30BaTEeIIbHON OpraHu3aIiy;

YMEHHE B3aUMOJICHCTBOBATh C COIMAIBHBIMU MHCTUTYTAMH B COOTBETCTBHU C WX (DYHKIUAMHU U
Ha3HAYCHUEM;

TOTOBHOCTH K TYMAaHUTAPHOH M BOJIOHTEPCKOU JNESITEILHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHMSI:

c(hOpMUPOBAHHOCTh POCCUICKON TPAXIAHCKON UACHTUYHOCTH, TATPUOTU3MA;

[IEHHOCTHOE OTHOIICHHE K TOCYIapCTBEHHBIM CHMBOJIAM, JOCTHIKCHHUSM POCCHICKHX YYEHBIX B
ob6sacTu (GU3UKHA U TEXHHUKU;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSI:

Cc(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUIECKOTO TIOBECHUS;

CIOCOOHOCTh OIIGHWUBATh CHTYalldl0 W TPHHUMATh OCO3HAHHBIC PEIICHUS, OPHEHTHPYSACh Ha
MOPaIbHO-HPaBCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHCJIE B ICSITEILHOCTH YYEHOTO;

0CO3HAHHE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTONYMBOTO OYyIyIIEro;

4) 3CTeTHYECKOr0 BOCIIUTAHHUS:

ACTETUYECKOEC OTHOIICHHE K MHUPY, BKJIIOYAs ACTETUKY HAYYHOTO TBOPYECTBA, MPHUCYIIETO
(bu3UYecKol HayKe;

5) Tpy/10BOT0 BOCIIUTAHUS:

UHTEpEC K pas3iuyHbiM chepaM npodecCHOHAIBHOW NEATSILHOCTH, B TOM YHCIIC CBS3aHHBIM C
(GU3MKON ¥ TEXHUKOH, YMEHHE COBEpIIATh OCO3HAHHBIN BHIOOP Oyayiel mpodeccru U pearTu3oBhIBATH
COOCTBECHHBIC KH3HCHHBIC TUIAHBL;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa3oBaHHI0O M camMoOOpa3oBaHHMIO B o00jacTH (u3uMKM Ha
MPOTSHDKCHUU BCEU KU3HU;

6) 3K0JIOrHYeCKOr0 BOCIUTAHHUSI:

chOpPMUPOBAHHOCTh ~ JKOJIOTUYECKOW  KYIbTYpbl, OCO3HAaHHUE  TJI00ANBHOTO  XapakTepa
AKOJIOTHYECKUX MPOOIIEM;

IUTAHUPOBAHUE M OCYIIECTBICHUE JEHCTBUI B OKpYXKalolIel cpele Ha OCHOBE 3HAHUs Ilelei
YCTOWYMBOTO Pa3BUTHUS YEIIOBEUECTBA;

paciiupeHue OIbITa AEATEIbHOCTH HKOJOTMYECKON HANpPaBICHHOCTH HAa OCHOBE HUMEIOIIUXCS
3HAHU TI0 PHU3HKE;

7) HEeHHOCTH HAYYHOT 0 MO3HAHMS:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Ppa3BUTHUS
¢u3nveckoil HayKu;



OCO3HAHME IICHHOCTH HAy4YHOW JESATEIbHOCTH, TOTOBHOCTh B TIpolecCe H3YyYeHHS (U3UKU
OCYILECTBIIATH IPOEKTHYIO U UCCIIEI0BATENBCKYIO JESITENbHOCTh MHIMBUYaIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATHI
Ilo3HaBaTe/IbHBIE YHHBEPCATbHBIE YUeOHbIE el CTBHUS
Ba3oBble joruyeckue neicTBus:

CaMOCTOSITEIIEHO (DOPMYITMPOBATH U aKTYaJIHU3UPOBATh MPOOIIEMY, pACCMATPHUBAThH €€ BCECTOPOHHE;

OTIPEICIIATH EJIN JNCSITSILHOCTH, 33]1aBaTh MapaMeTPhl M KPUTEPHH UX TOCTHKCHUS;

BBIABJIATH 3aKOHOMCPHOCTHU U IMTPOTHUBOPCUUA B PACCMATPHUBACMBIX (1)I/I3I/I'-I€CKI/IX SIBJICHUAX,

pa3pabaTeiBaTh IUIAH PEHICHHUS MPOOJEMbl ¢ y4€TOM aHaiu3a HMMCIOIIUXCS MaTepHABHBIX U
HeMaTepHuaIbHBIX PECYPCOB;

BHOCHUTBH KOPPCKTUBBI B ACATCIBHOCTL, OLICHUBATHL COOTBCTCTBHUEC PE3YyJIbTATOB LCIISIM, OLICHUBATDH
PUCKHU HOCJIG)ICTBI/Iﬁ JACATCIIbHOCTH,

KOOPJIMHUPOBATH M  BBINOJHATH PabOTy B  YCIOBUSAX pEAJIbHOIO, BUPTYAJbHOTO H
KOMOMHHPOBAHHOTO B3aUMO/ICUCTBUS;

Ppa3BUBATh KPCATHUBHOC MBIIIIJICHUEC ITPU PCIICHUH KU3HCHHBIX np06neM.

Ba3oBble nccienoBareibcKkue 1elCTBUS:

BJIaACTH Hﬁy‘—lHOfI TepMI/IHOJIOFPleﬁ, KIIFOYECBBIMU ITOHATHUIMU U METOJaMN q)HSquCKOfI HAYyKH,

BJIIIETh HaBBIKAMHU Yy4€OHO-HCCIIEI0BATENIbCKOW M MPOEKTHOM JesTeNTbHOCTH B 00JIacTH (PU3UKH,
CIOCOOHOCTBIO W TOTOBHOCTBIO K CaMOCTOSTEIBHOMY TIOMCKY METOJOB PEIIeHHs 3a1a4 (PU3UIECKOTO
COJACpKaHuA, NPUMECHCHUIO PA3JIMYHBIX METOJOB ITO3HAHMA,

BJIaJICT BHUAAMH ACATCIBHOCTHU IO TIIOJJYYEHHMIO HOBOT'O 3HAHHA, €ro HWHTCPHIPETALUU,
Hpeo6pazoBaHmo U MNPUMCHCHHIO B Pa3JIMYHBIX y‘-Ie6HI)IX CUTyalludX, B TOM YHCIC IIPpU CO3JaHUH
Y4€OHBIX MPOEKTOB B 001aCTH (PU3HKH;

BBISIBIISITh NIPUUMHHO-CJICICTBEHHbIE CBSI3U U aKTyaJIM3MpPOBATh 3a/lady, BbIJIBUraTh T'HIIOTE3y €€
pelIeHHs, HAXOIUTh apryMEHTHl ISl JOKAa3aTeNbCTBA CBOMX YTBEPXKICHMI, 3ajaBaThb MapaMeTpbl U
KPUTEPUHU PEILICHUS;

aHAJIM3UPOBATh IOJIyYEHHBIE B XOJE DPEUICHHS 3aJaud pe3yibTaTbl, KPUTUYECKH OLICHUBATh HUX
JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;

CTaBUTh U (HOPMYIHUPOBATh COOCTBEHHBIEC 33/1a4l B 00pa30BaTEIbHOMN EATEIHHOCTH, B TOM YHUCIIE
MIpU U3y4eHUH (PU3UKU;

JaBaTh OLIEHKY HOBBIM CUTYAllUsIM, OLIEHUBATh MPUOOPETEHHDIH OIIBIT;

YMETb MEPEHOCUTH 3HAHUA MO (PU3UKE B IPAKTHUUECKYIO 00IaCTh KU3HEICSATEIbHOCTH;

YMETbh MHTETPUPOBATH 3HAHMSI U3 PA3HbIX MIPEIMETHBIX 00JIacTeil;

BBIJIBUTaTh HOBBIE UJI€U, IIpeUIaraTh OPUTMHAIBHBIE TIOJXOAbI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 33]]a4H, IOMYCKAIOIINE aTbTePHATUBHBIC PEILICHUSI.

PatGora ¢ undopmanmeii:

BIIIETh HABBIKAMH MOJIydeHUs MHPOpMauu (PU3MUECKOrO COJACPKAHUS U3 HCTOUHUKOB Pa3HbIX
TUIIOB, CaMOCTOSITEIbHO OCYIIECTBIATh TIOWCK, AaHAlu3, CHUCTEMATH3alUI0 H HUHTEPIPETAUIO
nH(pOpPMAaLIUU PA3IMYHBIX BUAOB U GOPM IPEICTABICHUS;

OIICHUBATh JJOCTOBEPHOCTHh HH(OpMALIHH;

WCIOJIb30BaTh CPEACTBA HMH(POPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJOTUH B pEHICHUH
KOTHUTHBHBIX, KOMMYHUKAaTUBHBIX ¥ OpPraHM3aIllMOHHBIX 3a7ad C CcoOdIoJieHneM TpeboBaHU
OPrOHOMUKH, TEXHUKHU OE30MaCHOCTH, TMTHEHBI, pecypcocOepeKeHus, MPAaBOBBIX M ITHUYECKUX HOPM,
HOPM HMH(OPMAIIMOHHON OE30MaCHOCTH;

co37aBaTh TEKCThl (PU3UYECKOTO COJIEp)KaHUS B PA3NUYHBIX (opMmarax ¢ y4y€TOM Ha3HAYCHHUS
nH(OpPMAIIUY U 1IeTIEBOI ayIUTOPUHU, BEIOUPAs ONTUMABHYIO (OPMY MPEACTABICHUS U BU3yaIU3allUH.

KoMMmyHuKaTHBHBIC YHUBEpCaIbHbIE y4eOHbIC JeHCTBHUSA:
OCYIIECTBIATH OOIEHHE HA YpoKaX (PU3UKU U BO BHE-YPOUHOU J€ATEIbHOCTH;
pacro3HaBaTh NMPEeANOChUTKA KOH(DIMKTHBIX CUTYAllUH U CMATYATh KOH(IUKTHI;



pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHUS C UCIOJIb30BAHUEM SI3BIKOBBIX CPE/ICTB;

MOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHMBHIyaIbHOM pabOTHI;

BBIOMpAaTh TEMAaTUKy M METOJIbl COBMECTHBIX JEHCTBHHA ¢ Yy4ETOM OOIIMX HMHTEPECOB H
BO3MOYHOCTEHN Ka)/10T0 4j€Ha KOJUIEKTHBA;

IIPUHUMATD LI€JIM COBMECTHOM JESITEIbHOCTH, OPraHU30BbIBATH U KOOPAMHUPOBATH JEHCTBUS 1O €€
JOCTH)KEHMIO: COCTaBIIATh IUIAH JCWCTBUM, pacHpelneisaTbh pOJM C Y4ETOM MHEHUN YYAaCTHHUKOB,
00CyX/1aTh pe3yabTaThl COBMECTHOM pabOTHI,

OIICHMUBATh KAayeCTBO CBOETO BKJIAJa M KAXKIOTO YYaCTHHKA KOMaHJAbI B OOMIMK pe3yapTaT IO
pa3paboTaHHBIM KPUTEPHUSIM;

npeniaraTb HOBBIE IIPOEKTHI, OLIEHHWBATh MJEU C TMO3ULIMA HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBIISATh IMO3UTHUBHOE CTPATETHUECKOE IOBEJIEHUE B PAa3IMUHBIX CHUTyalUsX, MPOSBIATH
TBOPYECTBO M BOOOpaKEHHE, OBITh MHUITHATUBHBIM.

PeryasitTuBHble yHMBepcaJlbHbIe yUeOHblIe AelicTBUS
Camoopranu3anusi:

CaMOCTOSITEJIBHO OCYIIECTBIIATH [103HABATEIbHYIO JESTENHOCTh B 00J1aCTH (PU3UKH U aCTPOHOMMUH,
BBISIBIISITH IPOOJIEMBI, CTABUTH U (GOPMYIUPOBATh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITENIBHO COCTAaBJIATH IJIaH PEUICHUS pacYETHBIX U KAUECTBEHHBIX 3a]1a4, JIaH BBIOJIHEHUS
MPaKTUYECKON pabOThI C yUETOM UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOYTEHUN;

JlaBaTh OLIEHKY HOBBIM CUTYAaIlHsIM;

paciupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEANOYTEHHIH;

JieNlaTh OCO3HAHHBIN BBIOOP, ApryMEHTUPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTD 3a PEIICHHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

crocoOCTBOBaTh (POPMUPOBAHUIO W TPOSBICHUIO JPYIUIIMA B 00JaCTH (PU3HMKH, TOCTOSHHO
MOBBINIATH CBOW 00pa30BaTEIbHBIN U KYJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, YMOLMOHAJIbHBIH HHTEJVIEKT:

JaBaTh OLIEHKY HOBBIM CHUTyallMsIM, BHOCUTb KOPPEKTHUBBI B JI€SATEIbHOCTb, OLIEHUBATh
COOTBETCTBUE PE3YJIbTATOB LIETSIM;

BJIaJIeTh HaBbIKAMU IIO3HABATENBbHOM peQuIeKCHH KaK OCO3HAHUS COBEpIIAEMBIX JEHCTBUM U
MBICIIMTEIbHBIX IPOLIECCOB, UX PE3Y/IbTATOB U OCHOBAHUM;

UCIOJIb30BaTh NPUEMBI peIeKCUN AJIs OLICHKH CUTYaIlMH, BEIOOpa BEPHOIO PELICHHUS;

YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PELIEHUS 110 X CHUKEHMUIO;

IIPUHUMATh MOTUBBI U apIYMEHTHI IPYTUX IPU aHAJIU3€ PE3YJIbTaTOB JEATEIbHOCTH;

IIPUHUMATh ce0sl, IOHUMAasi CBOM HEJAOCTATKH U JIOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apIYMEHTHI IPYTUX IPU aHAJIU3€E PE3yJIbTaTOB JEATEIbHOCTH;

IIPU3HABAThH CBOE MPABO U MPABO JPYrHMX Ha OIIUOKH.

B npouecce gocTukeHNs TUYHOCTHBIX PE3yJIbTATOB OCBOEHUS IPOTpaMMBbl 0 (pr3MKe 1711 ypOBHS
cpeaHero oOmero o0Opa3oBaHUs y OOYyYarOIIMXCsS COBEPIIEHCTBYETCS AMOLMOHAIBHBIA HMHTEIJIEKT,
IpearnojararIiuil chopMUPOBAaHHOCTb:

CaMOCO3HAHUS, BKIIIOYAOLIET0 CIOCOOHOCTh NOHMMATh CBOE AMOIMOHAIILHOE COCTOSIHME, BUIETh
HaNpaBJICHUs Pa3BUTHS COOCTBEHHON SMOIIMOHAILHON Cephl, ObITh YBEpEHHBIM B cele;

CaMOpEryJIMPOBaHUs, BKIKOYAIOIIEr0 CAMOKOHTPOJIb, YMEHUE IPUHUMATL OTBETCTBEHHOCTD 3a CBOE
MOBEJICHHE, CIOCOOHOCTh aIalTHPOBATHCS K SMOLIMOHATIBHBIM U3MEHEHUSM U MPOSBIATH THOKOCTD, OBITH
OTKPBITBIM HOBOMY;

BHYTPEHHEN MOTHBAaLMH, BKJIIOYAIOUIEH CTPEMIIEHUE K JOCTHIKEHUIO LIEJIM U YCHEXY, ONTHUMH3M,
MHULMATUBHOCTh, YMEHUE JIEHCTBOBATh UCXOI U3 CBOMX BO3MOXKHOCTEN;

HMIIATUH, BKIIOYAIOUIEH CIIOCOOHOCTh MOHMMATh AMOLIMOHAIBHOE COCTOSHUE APYIHX, YUUTHIBAThH
€ro MpH OCYILECTBIEHUH OOIIEeHHs, CIOCOOHOCTh K COUYBCTBUIO U CONEPEKMBAHMIO;

COLIMAJIbHBIX HaBBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTh BBICTPANBATh OTHOIICHUS C APYTMMHU JIIOIbMH,
3a00TUTHCS, MIPOSBIATH HHTEPEC U pa3periaTb KOHPIUKTHI.



MNPEIMETHBIE PE3YJIbTATHI

K konmy oOy4yernnst B 10 kjacce npeaMeTHbIC pe3yabTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTPaXaTh
c(OPMHUPOBAHHOCTD y O0YUAIOIIUXCA YMEHUI:

JEMOHCTPUPOBATh Ha TPUMEPAX POJb U MeCTO (PU3MKU B (POPMHUPOBAHUH COBPEMEHHON HAyIHOM
KapTUHBI MHpa, B Pa3BUTUU COBPEMEHHOW TEXHUKUA M TEXHOJIOTHH, B TPAKTHYECKON ACITEIHLHOCTH
JTIIO/IEH

VYUTHIBATh TPAHUIBI TPUMEHEHHUS W3YYCHHBIX (PH3UYCCKHX MOJCNEH: MaTepuaibHas TOYKa,
WMHEpIUAIbHAS CUCTeMa OTCUéTa, abCONIIOTHO TBEPAOE TENO, WACANBHBIN Ta3, MOJEIU CTPOCHHS Ta30B,
KUJAKOCTEH U TBEPBIX TEJI, TOUCUHBINA AIEKTPUICCKHUI 3apsi/i IPH PEIICHUU GU3NICCKUX 33]1a9,

pacrno3HaBaTh (PU3HUYECKUE SIBICHUS (IIPOLIECCHI) U OOBSICHATh MX HA OCHOBE 3aKOHOB MEXaHUKH,
MOJICKYJISIPHO-KHHETUYECKOW TEOPUM CTPOCHHS BEIIECTBA W JJICKTPOJMHAMUKH: PaBHOMEPHOE W
PaBHOYCKOPEHHOE TPSIMOJIMHEHHOE IBIKEHHE, CBOOOIHOE MaJCHUE TeN, JBIKECHHE 10 OKPYKHOCTH,
WHEPIHSI, B3aUMOJICHCTBHE Tell, U Qy3usi, OPOYHOBCKOE JBIKECHUE, CTPOCHHUE KHJIKOCTEH W TBEPBIX
TeN, W3MEHeHHe oO0bEéMa Tel NpU HarpeBaHWH (OXJIAXKJICHHWH), TEIUIOBOE pPaBHOBECHE, HCIApeHHE,
KOHJICHCAIIHS, IUIABJICHUE, KPUCTAILTU3AIUS, KUTICHHE, BIIAYKHOCTh BO3/yXa, IMOBHIIICHUE JTABICHUS ra3a
IIPHU €r0 HarpeBaHUH B 3aKPBITOM COCYJE, CBSA3b MEXIY MapaMeTpaMHu COCTOSHUS ra3a B M30IpoIleccax,
AIIEKTPU3ALNS Tell, B3AUMOACHCTBHUE 3aPAI0B;

OTMCHIBATh MEXaHWYECKOE JIBIDKEHHUE, WCIOJB3Yys (U3NYCCKHE BEIWYHHBI: KOOpJIWHATA, MYTh,
nepeMeIieHne, CKOpOCTh, YCKOpPEHHE, Macca Tella, CWJIa, HWMITYJIbC Tella, KWHETH4YecKas DHEpIHs,
MOTCHIIMATBHAS YHEPTHUsl, MEXaHW4YeCKass pabdoTa, MeXaHWJIeCcKash MOIIHOCTh; MMPH OTIMCAHWUU TPABUIHHO
TPAKTOBaTh (PU3UYECCKHIA CMBICIT HCIOJIB3yeMBIX BEIWYMH, MX O003HAYCHHS W CIWHUIIBI, HAXOJHUTh
(hopMyITBI, CBSI3BIBAIOIINE JAaHHYIO (PU3HUECKYIO BEJTUYHUHY C IPYTHMH BEITHUYNHAMU;

OTIMCHIBATh M3YYCHHBIC TEIIOBBIC CBOMCTBA TEJN M TEIUIOBBIC SBJICHHS, HCIOJIB3ys (U3MUYSCKUE
BEJIMYMHBI: JABJICHUE Tra3a, TeMIlepaTypa, CpPEeAHssl KUHETHYecKas SHEpPrusi XaoTHYECKOTO IBMXKECHUS
MOJIEKYJI, CPEeIHEKBAIpATUYHAsI CKOPOCTh MOJIEKYJ, KOJMYECTBO TEIIOThI, BHYTPEHHSs SHEprusi, padoTa
ra3a, Ko3QpQUIMEHT MOJIE3HOTO NEHCTBHS TEIJIOBOIO JBUTATENs; MPU OMHCAHUM MPABUIBHO TPAKTOBATh
(bu3NyecKuil CMBICI HCIOJIB3YEMbIX BEIUYHH, UX OOO3HAYeHHsS M EAWHUIBI, HAXOJIUTh (OPMYIIHI,
CBSI3BIBAIOIINE JAHHYIO (U3UYECKYIO BEIMYUHY C APYTUMU BEIHMUUHAM;

ONKCHIBATh HU3YyYEHHBIE JJIEKTPUYECKHE CBOWCTBA BeUIECTBA M DJEKTPUUECKHUE SBIICHUS
(mporecchl), MCHONB3yd (U3MUECKHE BEJIUYUHBL: DIIEKTPUUYECKUM 3apsi, DJIEKTPUYEcKoe ToJe,
HanpsDKEHHOCTD  TMOJISI, MOTEHLMA, Pa3HOCTh IMOTEHIMAJIOB; MPH OMUCAHUHU TMPABUJIBHO TPAKTOBATH
(bu3nyecKuil CMBICT HCIOJIb3YEMbIX BEIMYMH, UX OOO3HAUYEHHS M EIUHUIIBI, YKa3blBaThb (POPMYIIbI,
CBSI3BIBAIOILIME JAHHYIO (PU3NYECKYIO BEJIMYMHY C APYTUMU BEIHMUNHAMU;

aHaAJIM3UPOBaTh GU3NYECKHE MPOIIECCHl U SIBIICHUS, UCTONb3Yd (PU3NUECKHE 3aKOHBI U MPUHIUIIBI:
3aKkoH BceMupHoro Tsarotenus, |, Il u Il 3akonsr HeroToHa, 3aKOH COXpaHEHHS MEXaHHMYECKOW SHEPTHH,
3aKOH COXpaHEHHs HMMITYJIbCa, MPHUHIIMII CYNEPHO3UIUU CHJI, TIPUHIUI PABHONPABHUS HHEPIUAIBHBIX
CUCTeM OTCUéTa, MOJEKYISIPHO-KMHETUYECKYI0O TEOPUIO CTPOEHHUS BEIIECTBA, ra30BbIC 3aKOHBI, CBSI3b
CpeIHell KMHEeTHYECKON SHEepPTruu TEIJIOBOrO ABMKEHUS MOJEKYN C aOCOJIOTHOM TeMIEepaTypoil, mepBbli
3aKOH TEPMOJIMHAMUKH, 3aKOH COXPAHEHUS JIEKTPHUUECKOT0 3apsaaa, 3akoH KynoHa, mpu 3ToM paznuyaTth
CIIOBECHYIO (DOPMYIUPOBKY 3aKOHA, €r0 MAaTEMaTH4YEeCKOE BBIPAXEHHE U YCIOBHS (FpaHHULIBI, 00JIacTH)
MIPUMEHUMOCTH;

OOBSCHATH, OCHOBHBIC TPUHIUIBI JCHCTBHS MAaIIUH, MPUOOPOB U TEXHUUYECKUX YCTPOMHCTB;
pa3nuyaTth yCIOBHS X O€30MaCHOTO MCIIOIb30BAHUS B MOBCEAHEBHON KU3HU;

BBITIOJIHATh OKCIEPUMEHTHl TI0 HUCCIEIOBaHMIO (PU3MYECKUX SIBICHMH U TPOIECCOB C
MCIOJIb30BAHMEM TPSAMBIX M KOCBEHHBIX M3MEPEHHM, MpU 3ToM (HopMymupoBaTh MpoOieMy/3afady u
TUINOTE3y YyueOHOTO HKCIEPUMEHTa, COOUpaTh YCTAHOBKY M3 MPEIOKEHHOTO 000pYI0BaHMs, IPOBOIUTH
OTIBIT ¥ POPMYIUPOBATH BHIBOIBL;

OCYILIECTBIISITh TPSMBIE U KOCBEHHBIE U3MEpPEHHsS (U3NYECKUX BEIWYMH, MPU STOM BBIOUPATh
ONTUMANBHBIA CINOCOO W3MEPEeHHUs W UCIOJb30BaTh HW3BECTHBIE METOIbl OIICHKU TOTPEUTHOCTEMH
U3MEPEHUN;



HCCIICA0BAaTbL 3aBUCUMOCTH MCKIAY (I)I/I3I/I‘-IGCKI/IMI/I BCIIMYMHAMU C MCIIOJIB30BAHUCM IPSAMBIX
M3MEPEHUH, IPH 3TOM KOHCTPYUPOBATh YCTAHOBKY, (PMKCHPOBATH PE3yJIbTATHI MOJIYYCHHON 3aBHCUMOCTH
(bI/I3I/I‘IeCKI/IX BCJIIMYMH B BUJIC Ta6JII/II_I nu Fpa(bI/IKOB, ACJIaTh BBIBOABI 11O PE3YyJIbTaTaM HCCICIO0BAHNA,

coOmoaTh mpaBuia 0E30MacHOTO TPyAa NpPHU NPOBEICHHM HMCCIENOBAHUNW B paMKax y4eOHOTO
OKCTIIEPUMEHTa, Yy4eOHO-HCCIEeOBATEIbCKOH M  TPOEKTHOM  JEATENbHOCTH C  HCIOJIb30BAHUEM
M3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYIOBaHMUS;

pemaTh pacdy€THBIE 3aJadd C SBHO 33JaHHOW (M3WYECKOH MOJIENBI0, HCHOJB3YS (DU3HYECKHe
3aKOHBI U NPUHOUIIBI, HA OCHOBC aHalin3a YCJIOBHA 3aJa4un BI)I6I/IpaTI) (1)I/ISI/I‘~I€CKyIO MOACIb, BBIACIATH
(du3nyecKkre BeTMYUHBI U (HOPMYIIBI, HCOOXOUMEBIE JJIsl €€ PEeIICHUs, TPOBOJAUTh PAcU€Thl U OIICHUBATH
PEATBHOCTH TIOJYYCHHOTO 3HAYCHUS (PU3NICCKOM BEITMYHHEI;

peuiaTtb Ka4€CTBCHHBIC 3aJayu: BBICTpanBaTb JIOTUYCCKU  HCIIPOTHUBOPCUUBYIO LOCIIOYKY
pacCy>KJIeHUM ¢ OTOPOM HA M3YUEHHBIE 3aKOHBI, 3AKOHOMEPHOCTU U (PU3UYECKUE SIBICHHUS;

HCII0JIB30BAaTh IpHU PCHICHUHA y‘IG6HBIX 3aJla4 COBPEMCHHBIC I/IH(l)OpMaHI/IOHHI)Ie TEXHOJOIUMU JIA
MIOMCKA, CTPYKTYPUPOBAHUS, HHTEPHpPETAUUMUd M TpEeACTaBICHUS Y4eOHOW M Hay4HO-NOMYJISIPHON
nH(popMaluY, TOITYYEHHON W3 pPAa3lIMYHBIX HCTOYHHUKOB, KPUTHYECKH AHAJIU3UPOBATH IMOIY4aeMYIo
nH(pOpMaLHIO;

MIPUBOJIUTH MPUMEPHI BKJIAJa POCCUMCKUX U 3apyOexHBIX YYEHBIX-(U3UKOB B pa3BUTUE HAYyKH,
00BSICHEHHUE TTPOIECCOB OKPYKAIOMIETO MHUPA, B PA3BUTHE TEXHUKH W TEXHOJIOTHIA;

HCIIOJIB30BaTh TCOPETHUYCCKUC 3HAHHUA I10 (i)I/I?)I/IKe B HOBCGHHGBHOI\/'I JKHU3HU [OJ1d o0ecrieyeHus
0€30MacHOCTH TpU OOpalIeHuH ¢ TPUOOpaMU M TEXHHUECKUMH YCTPOHCTBAMH, ISl COXPaHCHHS
3/10pOBbsI U COOMIOICHUS HOPM SKOJIOTMYECKOTO TMOBEICHUS B OKpYXKalollei cpene;

paboTaTh B IpyIIE C BHIMOJIHEHUEM Pa3IMYHBIX COLUATBHBIX POJIEH, TUIaHUPOBATh PabOTy rPYIIIIHI,
palliOHAJIBbHO paCHpeaCIIsaATh 00SI3aHHOCTH U IIAaHUPOBATh ACATCIBHOCTh B HCCTAHAAPTHBIX CUTYyalUAX,
a/IeKBaTHO OIICHUBATh BKJIAJl KaXJ0r0 U3 YYACTHUKOB TPYIIIbI B PEIICHHE pacCMaTpUBAEMOM MTPOOIEMBI.

K xonmy oOy4yenust B 11 kjacce npeaMeTHbIEe pe3yabTaThl Ha 6a30BOM YpOBHE JOJDKHBI OTPaXxaThb
c(hOpMUPOBAHHOCTH Y OOYJAIOIINXCS YMEHUMN:

JI€MOHCTPUPOBATh Ha MpUMEpax Pojib U MECTO (PU3UKU B (POPMHPOBAHUM COBPEMEHHON HAay4HOMU
KapTUHBl MHpa, B Pa3BUTUU COBPEMEHHOM TEXHUKUM U TEXHOJIOTHH, B MPAKTHUYECKON AESITEIbHOCTH
JOJIeH, IeJIOCTHOCTh U €AMHCTBO (PU3NYECKOM KapTHUHBI MUDA;

YUUTBHIBaTh TPAHMIIBI IPUMEHEHHSI U3YYEHHBIX (PU3MUYECKUX MOJENEH: TOUEUHBIA AIIEKTPUUYECKUI
3apsij, Jyd CBETa, TOYEUHBIH HMCTOYHUK CBETA, SIEPHAsl MOJENIb aTOMa, HYKJIOHHAs MOJENb aTOMHOIO
sJipa MpH petieHnH GU3NIEeCcKUX 3a1ay;

pacrno3HaBaTh (U3MYECKUE SBIEHUS (TpOIlecChl) M OOBACHATH HUX HAa OCHOBE 3aKOHOB
ANIEKTPOJAMHAMUKH M KBAaHTOBOM (DU3HMKH: DSJIEKTpUUYECKas IMPOBOJUMOCTb, TEIUIOBOE, CBETOBOE,
XMMHYECKOE, MarHUTHOE JIEHCTBUS TOKa, B3aUMOJICHCTBHE MArHUTOB, SJIEKTPOMArHUTHAs WHIYKLHUSA,
JeCTBHE MAarHUTHOTO TMOJsI HAa TMPOBOJHUK C TOKOM U JBHXKYIIUHCSA 3apsij, SJIEKTPOMAarHUTHBIE
KojeOaHuss M BOJHBL, MPSAMOJMHEHHOE pACIpOCTpAaHEHHE CBETa, OTPaKEHUE, MPEIOMIICHHE,
unTepdepeHus, Audpakuus U MOJNSIpU3allvs CBETa, JUCHEpcus cBera, (oTornekTpudeckuii ekt
(dpororddexT), cBeTOBOE MAaBlieHHWE, BO3HUKHOBEHHE JIMHEHYATOTO CIIEKTpa aroMa BOAOPOJa,
€CTECTBEHHAs U UCKYCCTBEHHAs PaIMOaKTUBHOCTD;

ONKCHIBATh HW3YyUYEHHBIE CBOMCTBA BeElIECTBA (DIEKTPUUECKHE, MArHUTHBIE, OINTHYECKHE,
ANIEKTPUYECKYIO IPOBOAUMOCTD PA3IUYHBIX CPeJl) U AJIEKTPOMArHUTHBIE SIBIEHUS (ITPOLIECCHI), HCIIOIb3YS
¢u3nyecKkre BETUUNHBL: AJIEKTPUYECKUN 3aps]l, CHJIa TOKa, HJIEKTPUYECKOe HANpPsSKEHHE, SIEKTPHUECKOe
COIPOTHUBJIEHUE, PA3HOCTh MOTEHIMAJIOB, 3JIEKTPOABMKYILAS CUJIa, paboTa TOKA, MHIAYKIUS MarHUTHOTO
noJist, cuia Ammnepa, cuna JlopeHiia, HHIyKTUBHOCTh KaTYIIKHU, SHEPTUS SIEKTPHUECKOTO U MarHUTHOTO
MoJiel, Mepuoja M 4YacToTa KojiebaHuil B KojieOaTeNlbHOM KOHTYpE, 3apsii U CHja TOKa B Ipoliecce
TapMOHUYECKHX JJIEKTPOMArHUTHBIX KoeOaHui, (OKYCHOE pPACCTOSIHUE M ONTUYECKasl CUJa JTUH3bI, TIPH
ONMCAHUM TPABUIBHO TPAKTOBATH (U3UUECKUN CMBICI HCIOJIBb3YeMbIX BEIMYUH, UX OOO3HAYEHUS U
eIMHUIIBI, YKa3bIBaTh (OPMYJbI, CBA3BIBAIOIIME JaHHYIO (DU3UYECKYI0 BEIUYMHY C JAPYTUMH
BETTUYMHAMU;



ONMCBHIBATH W3YYCHHbIC KBAHTOBBIC SBJICHUS M IPOLECCHI, UCIONB3YS (U3NYECKUE BEITMYUHBI:
CKOPOCTH 3JIEKTPOMAarHUTHBIX BOJIH, JJIMHA BOJIHBI M 4aCTOTA CBETA, YHEPTHUS U UMITYIbC (POTOHA, IEPHO
MOJTypacIaia, SHEPTHsl CBSA3M aTOMHBIX S/Iep, MPU ONMCAHUU MPABHIBHO TPAKTOBATH (PU3UUECKUN CMBICI
UCTIOJB3YEMBbIX BEJIMYMH, UX 00O3HAUCHHS W €AWHUIIBI, YKa3bIBaTh (POPMYJIbI, CBS3BIBAIOIINE JAAHHYIO
(GU3NYECKYIO BEIMUUHY C IPYTMMU BETMYUHAMU, BBIYUCIATH 3HaYCHHE (PU3NIECKOI BETUUNHBL;

aHATM3UPOBATh (PU3MUYECKHE MPOLECCH U SBJICHUS, UCTOJB3Yys (PU3NYECKUE 3aKOHBI M MPUHIUIIBL:
3akoH OMa, 3aKOHBI MOCJIEI0BATENIBHOIO U MapaieIbHOIO COEAMHEHHUS MPOBOJHUKOB, 3aKOH JKoyiisa—
JleHna, 3aKOH >JIEKTPOMArHUTHOW WHAYKIMH, 3aKOH TPSMOJIHMHEHHOTO PacIpOCTPAaHEHHS CBETA, 3aKOHBI
OTPaKEHUS CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, ypaBHeHHEe OWHINTeHHA i (ororddekra, 3aKoH
COXpaHEHHS SHEPIHH, 3aKOH COXPAaHEHHS MMITYJbCa, 3aKOH COXPAHEHHUS AJIEKTPUUYECKOTO 3apsijia, 3aKOH
COXpaHEHHs MAcCOBOTO YHCJa, MOCTYNaThl bopa, 3aK0H pajiMOaKTUBHOTO pacrajia, MpH 3TOM Pa3NyaTh
CJIOBECHYIO (POPMYIIMPOBKY 3aKOHA, €r0 MAaTEMaTUYECKOE BBIPAKEHHE U YCIOBUS (TPaHUIlBI, 0OJIACTH)
MIPUMECHUMOCTH;

OTIpENIeNATh HANpaBJeHWE BEKTOpa WHAYKIMHA MAarHUTHOTO IIOJII MPOBOJHUKA C TOKOM, CHIIBI
Awmriepa u cuisl JIopeHna;

CTPOUTH M OIMCHIBATh N300pakeHHE, CO3/1aBAEMOE IJIOCKUM 3€pKaJIoM, TOHKOM JIMH3011;

BBITIOJTHATh ~ OKCIIEPUMEHTHl 10  HCCIENOBAaHUIO (H3MYECKUX SBJICHHH W TPOLECCOB C
WCTIOJIb30BAHMEM TIPSIMBIX M KOCBEHHBIX M3MEPEHHI: TpU 3TOM (QOpMYyIHpOBaTh MpodiIeMy/3amady H
THIOTE3y YUeOHOTO SKCIEPUMEHTa, COOMPATh YCTAHOBKY M3 MPEIOKEHHOTO 000pyI0BaHHUS, TPOBOTUTH
OTIBIT ¥ (POPMYITHPOBATH BBIBOJIBI;

OCYIIECTBIISITh TPSMbIE W KOCBEHHBIE HM3MEpEHHs (PU3MUECKMX BEIMYHH, MPH 3TOM BBIOMPATH
ONITUMAITLHBIA CIIOCO0 W3MEPEHHsS W HCIOJIb30BaTh M3BECTHBIE METOMABI OICHKH IOTPEUIHOCTEH
U3MEPEHUN;

HCCIIEI0BaTh 3aBHUCHUMOCTH (PU3MUECKUX BEIMYMH C HMCIOJb30BAHUEM MPSIMBIX U3MEPEHH: Mpu
3TOM KOHCTPYMPOBATh YCTaHOBKY, (PUKCHPOBATh pPE3YNIbTaThl MOJTYYEHHOH 3aBUCHUMOCTH (PU3UUYECKHUX
BEJIMYMH B BUJIE TaONHI U TpaUKOB, JeaTh BBIBOABI IO pe3yabTaTaM HCCIeJ0BaHUS;

coOmo1aTh MpaBWiia OE30TAaCHOTO TpyAa MPHU NPOBEACHUHM HCCIEAOBAaHUN B paMKax Y4eOHOTO
SKCIEPUMEHTa, Yy4eOHO-UCCIIEIOBATENIbCKOM M  TMPOEKTHOM  JAEATEIbHOCTH C  HCIOJIb30BaHHEM
M3MEPUTEIIBHBIX YCTPOUCTB | JIA0OPATOPHOTO 00OPYI0OBAHHS;

pemars pacy€THble 3aJauyd C SBHO 3aJaHHONW (PU3MYECKOW MOJEINbI0, HCIONb3Yys (PU3NYECKHe
3aKOHBI U MPUHIUIIBL, HA OCHOBE aHAIW3a YCIIOBHUS 3aJaud BHIOMpPATh (U3NYECKYIO MOJEIb, BBIACIATH
¢buznueckue BeIUMYUHBI U (HOPMYIIBI, HEOOXOAUMBIE ISl €€ pelleHus, TPOBOAUTH PACYETH U OLIEHUBATH
PEaIbHOCTh MOJIYYEHHOTO 3HaYeHUs (U3NYECKOM BETHUMHBI;

pelmarh KayeCTBEHHbIE 3aJaud: BBICTpAWBaTh JIOTUYECKH HEMPOTHUBOPEUYHMBYIO  IIETIOYKY
paccyXJeHU ¢ OOPO Ha U3YUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHUS;

WCIIOJIb30BaTh MPH PEIICHUH y4eOHBIX 3a/lad COBpEMEHHBbIE MH(OPMALMOHHBIE TEXHOJIOTUU IS
MOUCKA, CTPYKTYPUPOBAHUS, HHTEPHpPETAMUd M TMpEACTaBICHUS Y4eOHONW U Hay4HO-NOMYJISIPHON
uH(pOpMalLlUY, TOJTYYEHHON W3 PA3IUYHBIX HCTOYHUKOB, KPUTHUYECKH aHAIM3UPOBATH IOIY4aeMYIO
nHpopMaIuo;

OOBSACHATH NPUHLUIIBI JEHCTBUS MAaIllMH, MPUOOPOB U TEXHUYECKUX YCTPOICTB, pa3iInyarh
yCIOBUS UX 0€30MaCHOTO UCTIOIb30BAaHUS B TIOBCEHEBHOM KU3HU;

MIPUBOJIUTH MPUMEPHI BKJIa/Ja POCCUNUCKHUX U 3apyOeXHBIX YUEHBIX-(U3UKOB B Pa3BUTHE HAYKH, B
00BsICHEHHUE MTPOLIECCOB OKPYXKAIOLIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHA;

UCIOJb30BaTh TEOPETHUECKHE 3HAaHUS MO (U3MKE B IOBCEJHEBHOM XHU3HHM Ui oOecredeHus
0€30MacHOCTH MpH OOpalieHHuH ¢ TNpUOOpaMu M TEXHUYECKUMHU YCTPOWCTBAMHU, HJSI COXpaHEHHS
3JI0pOBbsI U COOJIIOJIEHNS HOPM 3KOJIOTHYECKOTO MOBEICHUS B OKPYKAIOIIEH cpe/ie;

paboTaTh B TPYIIIE C BRIMOJIHEHUEM Pa3IMUHBIX COLUATBHBIX POJICH, MIIaHUPOBATh PaOOTY TPYIIIIHI,
paIMOHATIFHO PaCHpeeNaTh 00S3aHHOCTH U TUIAHUPOBATH JIESATEIHHOCTh B HECTAHAAPTHBIX CUTYAIUsX,
a/ICKBaTHO OIICHUBATh BKJIAJl KaXJIO0TO U3 YYACTHUKOB TPYIIIHI B PEIICHHE PaCCMATPUBAEMOM MTPOOIEMEI.



TEMATHUYECKOE IINTAHUPOBAHHUE 10 KJIACC

KoanuecTBO 4acoB

Ne n/m HaunMeHoBaHue pa3jenoB U TeM NPOIrPaMMbl JJleKTpoHHbIe (U poBbIE)
Bcero KonTpoabHbIe IIpakTHueckue 06PA30BATENBHBIE PECYPCh
padoThI padoThI
Pazgen 1. PU3UKA U METOJAbI HAYYHOTI'O ITIO3HAHUSA
1.1 ®duznka ¥ METOABI HAYIHOTO TTO3HAHUS 2 bubmmorexa [IOK
' AR HAYH https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 2
Paznen 2. MEXAHUKA
bubaunoreka [IOK
2.1 Kusemarura > https://m.edsoo.ru/7f41bf72
bub6mmoreka IJOK
2.2 Jlunamika ! https://m.edsoo.ru/7f41bf72
bub6mmoreka IJOK
2.3 3aKOHBI COXpaHEHHS B MEXaHUKE 6 1 1 https://m.eds0o.ru/7f41bf72
Hroro mo pasneny 18
Paznea 3. MOJIEKYJIAPHASA ®PU3UKA U TEPMO/IMHAMHUKA
3.1 OCHOBBI MOJIEKYJIIPHO-KHHETHYECKON TEOPUHU 9 1 bubmorexa LIOK
' yp P https://m.edsoo.ru/7f41bf72
bu6mmoreka LJOK
3.2 OcHoBb TepMOHHAMMUIH 10 . https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHHSI BemecTBa. PazoBbie 5 bubmoreka [IOK
' EPEX O/IBI https://m.edsoo.ru/7f41bf72
Uroro mo pazneny 24
Paznea 4. QJIEKTPOJAMHAMUKA
Bbubnuoreka IJOK
4.1 DEKTPOCTATHKA 10 . https://m.edsoo.ru/7f41bf72
492 [TocTrosiHHBIN 3neKTpruyecKuit TOK. TOKU B 12 1 bubmmorexa LJOK
' pas3IUYHbIX CpeIax https://m.edsoo.ru/7f41bf72
Uroro mo pazneny 22
PesepBHOE Bpems 2
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 3
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TEMATHYECKOE IINTAHUPOBAHHUE 11 KJTACC

HaumenoBanue pa3xejioB U TEM

KoaudecTBO 4acoB

DJIeKTpOHHbIE (I (PPOBbBIE)

Ne i/ Konrpoabubie | IlpakTHyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE peCypChl
padoTsbI padoThI
Paznea 1. JIEKTPOJAMHAMUKA
MaruautHoe nose. DIeKTpOMarHUTHasI bubnuorexa [JOK
11 14 1 3
WHTyKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 14
Paznen 2. KOJIEBAHUSA U BOJIHbBI
21 MexaHn4ecKkue 1 JIeKTPOMarHuTHbBIE 12 1 bubnuoreka [JOK
' KoJIeOaHus https://m.edsoo.ru/7f41c97c
29 MexaHn4ecKkue 1 IeKTPOMarHuTHBIE 8 1 bubnuoreka [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6moreka [IOK
2.3 O 14 3
i https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 34

Pasgen 3. OCHOBBI CHEIIMAJIbHOM TEOPUU OTHOCUTEJBLHOCTH

31 OCHOBBI cIEMATIBHOM TEOpUHU 6 1 bubnuoreka [{OK
' OTHOCUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Utoro no pazneny 6
Pasznen 4. KBAHTOBASI ®DU3UKA
41 3 . 11 bubmuoreka [JOK
' JICMCHTDT KBAHTOBOR OTITHIH https://m.edsoo.ru/7f41c97c
4.2 CTDoeHHE AToMA 9 bubmuoreka [JOK
' POCHHE ato https://m.edsoo.ru/7f41c97c
b K
4.3 ATOMHOE 1p0 10 nommorexa O

https://m.edsoo.ru/7f41c97c
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Hroro no pazneny

30

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DeMeHTBl aCTPOHOMHH M aCTPOPU3UKU 8 brbmorexa IOK
https://m.edsoo.ru/7f41c97c
Wroro mo pazueny 8
Paznen 6. OGOBLIAIOILIEE IOBTOPEHUE
Hroro no pazneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 99
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IHOYPOYHOE IIVTAHUPOBAHHUE 10 KJIACC 68 u

KosauvecTBO 4yacoB DJIeKTPOHHBbIE
Mara uudposbie
Nen/m | Tema ypoka Beero KO;TpOJIbHBIe HpﬁaKanecmle WIyMEHHS | 0GPA3OBATEbHbIC
padoTsI padoThbI pecypesI

1 ®u3uka — Hayka o npupone. Hayunsie 1 bubnuorexa [JOK
METO/Ibl TO3HAHUS OKPYXKAOIIEr0 MUpa https://m.edsoo.ru/ff0c32e2
Ponb 1 MmecTo ¢us3uku B GopMHUpOBaHUHT

2 COBPEMEHHOM Sa HOU K(g I;I/IHIg MHpa, B 1 bubmorexa [JOK

P ' Hayt P P2, https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JIEATEILHOCTH JIFOIeH
Mexannueckoe OBUKEHUE.

3 OTHOCHUTENBHOCTh MEXaHUYSCKOTO 1 bu6moreka [IOK
nBrokeHud. [lepemenienne, CKOpocCTh, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpPHOE TPAMOIMHEWHOE IBIYKCHHE 1 bubmrorexa [JOK

p p ! https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE MPSIMOTMHEWHOE 1 bubnuoreka [IOK
NIBHKEHHE https://m.edsoo.ru/ff0c372e
CBoboaHoe mmajieHre. Y CKopeHue bubnuoreka [JOK

6 1 _

CBOOOIHOTO ITaJICHUS https://m.edsoo.ru/ff0c39cc

7 KpuBonuneiitnoe nBuxenue. prxenue 1 bubnuoreka [JOK
MaTepUaIbHON TOYKH 0 OKPY>KHOCTH https://m.edsoo.ru/ff0c3ada
[Ipunmun oTHocuTenbHOCTH ["amumes.

8 I/Iie HI/IaJ'IBHbIe cucrembl otcuera. [lepBbiit 1 bubmiorexa [JOK

ph - LeP https://m.edsoo.ru/ff0c3be8
3aKkoH HproToHa
Macca tema. Cuna. [IpuHuun cyneprno3unuu
9 cui. Bropou 3akon HII),IOTIgHa ?11:1 P ’ 1 Eubmiorexa TOK
) p . A https://m.edsoo.ru/ff0c3be8
MaTepuaIbHOU TOUKU

10 Tperun 3akoH Hpr0TOHA 17151 MaTEpUAIIBHBIX 1 bubnuoreka [IOK
TOYEK https://m.edsoo.ru/ff0c3be8

11 3aKoH BCEMHUPHOTO TAroTeHus. Cumna 1 bubnunoreka [JOK

TAXKCCTHU. HepBasi KOCMHYCCKAsA CKOPOCThb

https://m.edsoo.ru/ff0c3d00
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bubmuoreka [JOK

12 Cuna octd. 3akoH ['yka. Bec Tena
yupyr y https://m.edsoo.ru/ff0c3el8
Cuia tpenust. Koaddunuenrt tperns. Cuina
13 COII OTEIBJICHI/I?[ o %Iq)IlBI/I)KeHI/II/II) Tea B bubumorexa LIOK
p p https://m.edsoo.ru/ff0c3f76
SKUIKOCTH WJIU raze
[TocTynarensHOE U BpamaTesibHOE
14 JBKEHHUE a0COJIFOTHO TBEPJOTO Tea. bu6mmoreka [{OK
MowmenT cuibl. ITnedo cuinl. YciioBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPIOIO TeJla
NMnynbc MaTepUanbHONW TOYKH, CUCTEMBI
MaTepualbHbIX TOYEK. IMIyIbC CHIIBL. bubnuorexa [JOK
15
3aKOH COXpaHEHHS UMITyJbca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
TBIJKEHUE
PaboTa 1 momHOCTh criibl. Kunernueckast
16 SHEpPrus MaTepraabHOi TOUku. TeopeMa 00 bubunorexa LIOK
P p - p https://m.edsoo.ru/ff0c4502
W3MEHEHUN KHHETHYECKOW SHEPT U
[TorenumansHas sHeprus. [loreHunansHas
17 SHEPTHsl ynpyro nepopMupoBaHHOU bu6mmoreka [IOK
npyXuHsbl. [loTeHIIManbHas SHEPTUs Tella https://m.edsoo.ru/ff0c461a
BOJIM3H MMOBEPXHOCTH 3EMITH
[ToreHmanpHble U HEMIOTEHIINAJIBHBIE CUIIBL.
CBs3b pabOTHI HEMTOTEHIIUAJIBHBIX CHJI C
18 I/IBMCHSHI/ICM MEXaHUYECKOU DHEPTUU bubinorexa LIOK
P https://m.edsoo.ru/ff0c478c
CUCTEMBI TeJI. 3aKOH COXPaHCHUS
MEXaHUYCCKOW PHEPTUU
Jlabopamopnas paooma «HUccnedosanue
19 C6A3U padomul CUbL C USMEHECHUEM
MEXAHUYUECKOUl IHepZUuU mena Ha npumepe
pacmsadiceHus pe3uHo6020 HcZymay
Konrpoabnas padora Nel nmo Teme
20 «KP[HIe)MaTI/IKa pI[HHaMHKa 3aKoHbI bubmiorexa LIOK
‘ : https://m.edsoo.ru/ff0c4b74
COXPAHEHHUS B MEXaHUKe»
21 OcHOBHBIE NIOJIOKEHUS MOJIEKYJISIPHO- bubnuoreka [IOK
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KMHETUYECKOU Teopuu. bpoyHOBCKOE
nskenue. Auddysus

https://m.edsoo.ru/ff0c4dc2

XapakTep ABUKECHUS U B3aUMOJICHCTBUS

22 4acTHI] BemecTBa. Moienu CTpOCHHs ra30B,
KUJKOCTEH U TBEPABIX Tl
23 Macca monekyn. KonnuecTBo BemecTsa.
[Tocrositnnas ABoraapo
24 TenmoBoe paBHOBecue. Temneparypa u eé
n3mepenue. [lkana remneparyp Llenbcus
o5 WUneanpusiii raz 8 MKT. OcHOBHOE bubmmoreka [{OK
ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOcoroTHas TeMIiepaTypa Kak Mmepa
CpeaHEeN KUHETUYECKON SHEPIUU JBUKECHUS bubmuorexa [JOK
26
MOJIEKYJ. YpaBHeHUEe MeHieneeBa- https://m.edsoo.ru/ff0c511e
Kitaneiipona
27 3akoH JlanpToHA. ["a30BbIC 3aKOHBI
Jlabopamopnas paooma «HUccnedosanue
28 3a8UCUMOCHU MeXHCOy napamempamu
COCMOAHUA PA3PEHCEHHO20 2A3a)
M3omporiecchl B U1eaibHOM ra3e u ux bubnuoreka [JOK
29 _
rpagu4ecKoe MpeICTaBICHNE https://m.edsoo.ru/ff0c570e
BuyTpeHnHsis sHeprusi TepMOAUHAMUYECKO N
30 CHUCTEMBI ¥ CLIOCOOBI €€ M3MECHCHUSI. bubnmuoreka [JOK
KomuuecTBo TemoTe u padota. BHyTpeHHs s https://m.edsoo.ru/ff0c5952
SHEPrusi 0OJTHOATOMHOTO UEaLHOTO rasa
31 Bunel Teronepenaun bubinorexa LIOK
p https://m.edsoo.ru/ff0c5c36
VY enpHas TENI0EMKOCTD BEILIECTBA.
32 K(I)[J'II/ILICCTBO TEIJIOTHI IPU Tgll'IJ'IOHC enaue bubmiorexa [IOK
. p p ’ https://m.edsoo.ru/ff0c5c36
AnmabaTHBIN Mpoiiecc
33 IlepBslii 3aKOH TEPMOJUHAMUKH U €TI0 bubnuorexa [IOK

IMPUMCHCHHUC K NU30IIpoLeccamM

https://m.edsoo.ru/ff0c5efc
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HeoOpaTtuMocTh po1eccoB B IPUPOJIE.

bubmuoreka [JOK

34 BTopoi 3aKOH TepMOAMHAMUKHU https://m.edsoo.ru/ff0c6230
35 [Tpunun nevicteus u KII/ termoBoi bu6mmoreka [{OK
MaIlIWHbI https://m.edsoo.ru/ff0c600a
36 Iuxn Kapno u ero KI1/|
37 DKOJIOTHYECKHUE TPOOIIeMbI
TETUIOPHEPTETUKH
38 O6o0matromuii ypok «MosekymsipHas bubnuoreka [JOK
¢usuka. OCHOBBI TEPMOIUHAMUKIY https://m.edsoo.ru/ff0c6938
K 02
3| Monexyanpnan psma. Octos BuGmiorera LIOK
yHp ) https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMUKH
40 [TapooOpa3zoBanne U KOHIEHCAIIHS. bu6mmoreka [IOK
Hcnapenue u kuneHue https://m.edsoo.ru/ff0c63b6
a1 AOCOIOTHAs 1 OTHOCHUTEIIbHAS BIIAYKHOCTH bu6mmoreka [IOK
Bo3ayxa. HacelieHHbIi nap https://m.edsoo.ru/ff0c64d8
Teepnoe Teno. Kpucrannmyeckue u
42 amopdHbIe Tena. AHU30TPOITUS CBOWCTB bubnuoreka [IOK
KpHCTaLIOB. JKUJIKHE KPUCTAIIIBI. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepUaIIbl
43 [InaBnenue u kpucTauM3anus. Y aenabHas bubnuoreka [JOK
TerutoTa ruiaBieHust. Cyonumanus https://m.edsoo.ru/ff0c6708
44 VYpaBHEHHE TEIUIOBOrO OanaHca Eubmorexa TOK
P https://m.edsoo.ru/ff0c6820
DnekTpusanus Ten. JIeKTPUUECKUH 3apsil. bubnnoreka [JOK
45 _
JIBa BHJ1a SJIEKTPUUECKUX 3apsI0B https://m.edsoo.ru/ffOc6bcc
IT
o | T M sumorera 10K
YIPOBOZ ) p https://m.edsoo.ru/ff0c6bcc
ANEKTPUYECKOT 0 3apsiaa
B3aunmoeuncrtaue 3apsnoB. 3akoH KynoHa. bubnunoreka [JOK
47 . . _
To4eUHBIN IIEKTPUYECKHUH 3apsif https://m.edsoo.ru/ff0c6ce4
48 Hanpsik€HHOCTD 37IEKTPUUYECKOT0 HOJIS. bubnuoreka [IOK
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[IpuHIHUI CynepIIO3UIIUU SIIEKTPUYECKUX
nosiey. JIMHUK HaNpsHKEHHOCTU

https://m.edsoo.ru/ff0c6df2

49

Pabota cuit 3IeKTpOCTaTHYECKOTO OIS,
Tlotenmuain. Pa3HoCTh TOTEHLIMATIOB

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c6f00

50

HpOBOHHI/IKI/I " IUSJICKTPUKU B
QJICKTPOCTATUYCCKOM IIOJIC.
I[I/IBJIGKTPI/I‘-IGCKEUI MMPOHHULACMOCTDb

bubmmorexa [{OK
https://m.edsoo.ru/ff0c7018

51

OnextpoeéMkocTs. Konnencarop

bubmmoreka [{OK
https://m.edsoo.ru/ff0c7126

52

DNeKTPOEMKOCTD MJIOCKOTO KOHJEHCATOPA.
DHeprus 3apsHKEHHOr0 KOHAEeHcaTopa

bubmmoreka [{OK
https://m.edsoo.ru/ff0c72c0

53

Jlabopamopnasn paooma "HU3zmepenue
a1eKmpoeémkocmu Konoencamopa'

54

[IpuHIKN NENCTBHS U IPUMEHEHHE
KOH/JIEHCATOPOB, KOIMMMPOBAJIBHOTO anmapara,
CTPYMHOTO MPUHTEPA. DJIEKTPOCTATHUECKAS
3anuTa. 3a3eMJIEHUE IEKTPONpruOOpoOB

55

DJIEKTPUYECKHI TOK, YCIIOBUS €TI0
cymectBoBanus. [loctostHabIN TOK. Crita
toka. Hanpspxkenue. ConpoTtuBieHue. 3aKkoH
Owma a5 yyacTka Lenu

56

[TocnenoBarenpHOE, MapauIeIbHOE,
CMEIIaHHOE COSTMHEHHE IPOBOTHIKOB.
JlabopaTtopHas paborta «3ydenue
CMEIIIAaHHOTO COCIMHEHHSI PE3UCTOPOBY

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOIITHOCTB AJIEKTPUUYECKOTO TOKA.
3akoH Jlxoynsa-Jlenna

bubnuoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa A5 IOJTHOM (3aMKHYTOM)

BHCKTqueCKOﬁ OCIIN. KOpOTKOC 3aMbIKaHHUC.

JlaGopatopHnas pabora «3mepenue I/1C
MCTOYHMKA TOKA U €r0 BHYTPEHHET O
COIIPOTHUBIICHUS»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

OneKTpOHHask IPOBOAUMOCTb TBEPIABIX



https://m.edsoo.ru/ff0c6df2
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METaJJIOB. 3aBUCUMOCTb CONPOTHUBIICHUS
METaJJIOB OT TEMIIEPATYPBHI.

CBepXIIpoBOJIMMOCTh
60 DnexTpuuecKuu ToK B Bakyyme. CBoncTBa 1
AIIEKTPOHHBIX MTyYKOB
ITo 0BO , UX COOCTBEHHA
61 | mpuuconan npomommocts, Caorieraa p—n- | 1 Bu6miorera LIOK
’ https://m.edsoo.ru/ff0c84ae
nepexoja. [loynmpoBoIHUKOBBIE TPHOOPHI
DNEeKTPUYECKUH TOK B PacTBOpax U
62 pacIruiaBax 3J€KTPOJIMTOB. 1 bubnnorexa [JOK
DNEeKTPOTUTHYECKAs JUCCOIHAIIHSI. https://m.edsoo.ru/ff0c82ba
DJIEKTPOJIN3
DIEeKTpUYECKUH TOK B rasax. ] Butmotexa LIOK
63 CaMOCTOSTETbHBIW U HECAMOCTOSITCIILHBIH 1 .
https://m.edsoo.ru/ff0c84ae
paszpsa. Monnus. [1nasma
C) 0 i
6 | npactiiccroe npivencne, lpamaza | 1 BuGmorexa LIOK
P P P https://m.edsoo.ru/ff0c86fc
TEXHHUKH 0€30MacHOCTH
N bubmuorexa [JOK
65 O6o0maromuii ypok «JIeKTpOJMHAMUKA 1 https://m. edsoo,ru/ff0c88be
KonTpoabHast padora Ne3 mo teme
«Jaekrpocratuka. [locToTHHBIH bubnuoreka [JOK
66 . 1 .
3JIeKTpUYecKuil TOK. TOKH B pa3jim4HbIX https://m.edsoo.ru/ff0c8a8a
cperax»
67 PesepBHriit ypok. KontponbHas paboTa no 1 bubnnoreka [JOK
Teme "DneKkTpoaruHamMuKa' https://m.edsoo.ru/ff0c8c56
68 PesepBHblit ypok. O600maromuii ypox 1o 1 bubnnoreka [JOK
temam 10 kacca https://m.edsoo.ru/ff0c8f6c
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68



https://m.edsoo.ru/ff0c84ae
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https://m.edsoo.ru/ff0c84ae
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11 KVIACC 99 4

KoumnuecTBo yacos i DJIEeKTPOHHbIE
ara
Nen/m | Tema ypoka Konrpoiabubie | IlpakTHyeckue uuppossie
Bcero HU3y4YeHUS
padoTsI padoThbI o0pa3oBaTe/ibHbIE
pecypchl
ITocTostTHHBIC MAarHUTHI M KX
1 B3anmoieiicTBre. MarautHoe nose. Bektop 1 bubnuorexa [JOK
MarHUTHON MHAYKUWH. JINHUM MarHUTHOM https://m.edsoo.ru/ff0c9778
WHYKIIAA
MarnuTHO€ 1oJie TPOBOTHUKA C TOKOM.
2 OmelT Dpcrena BsanoieﬁCTBHe 1 bubmmorexa [IOK
p ) https://m.edsoo.ru/ff0c98fe
MIPOBOTHUKOB C TOKOM
3 Jlabopamopnas paboma «HU3yuenue 1 1 bu6moreka [IOK
MAZHUMHO20 NOAA KAMYUWIKU C MOKOMY https://m.edsoo.ru/ff0c98fe
4 JlelicTBME€ MarHMTHOTO TOJISI HAa MPOBOIHUK C 1 1 bubmuorexa [JOK
tokoM. Cuita Amnepa. Pemienue 3amay. https://m.edsoo.ru/ff0c9acO
Jlabopamopnas pavoma «HUccnedosanue
5 oelicmeus NOCHOAHHO20 MAZHUMA HA 1
PAMKY C MOKOM»
€HCTBHE MAarHUTHOTO TOJISI Ha
6 ,?BI/I}K cs 3apsDKeHHYIo yactuny. Cria 1 bubunorexa LIOK
YILYTO p o Y https://m.edsoo.ru/ff0c9df4
Jlopenma. PabdoTa cwiel Jlopenma
7 Cuna Jlopenna. Pemenue 3anay. 1
DnexTpoMarHuTHast UHAYKIus. [ToTok
8 BEKTOpa MarHuTHOM unAykuuu. I1C 1
MHIYKIWU. 3aKOH 3IEKTPOMArHUTHOM
unaykuuu Papanes
9 Jlabopamopuasa paboma «Hccneooganue 1 1 bubnuoreka [IOK
ABNIEHUA INNEKMPOMACHUMHOU UHOYKYUW) https://m.edsoo.ru/ff0cal50
10 WHayKTUBHOCTE. SIBIEHNE CAMOMHAYKIMH. 1 bubnuoreka [IOK

O/1C caMOMHIyKIIMH.

https://m.edsoo.ru/ff0ca600



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
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1 DHeprusi MarHuTHOTO TOJIsL KaTYIIKU € bubnuorexa [JOK
TOKOM. DJIEKTPOMAarHuTHOE I0JjIe https://m.edsoo.ru/ff0ca600
TexHuueckue ycTpoucTBa U UX
MIPUMEHEHHE: TIOCTOSTHHBIC MarHUTHI,

12 AJIEKTPOMATrHUTHI, JIEKTPOIBUTATENb,

YCKOPHUTENH 3JIEMEHTAPHBIX YaCTHII,
WHIYKIIHOHHAS TIeYh

13 O6o06maromuii ypok «MarautHoe mnosie. bubnnorexa [JOK
DneKTpoMarHuTHast HHIYKIIHS https://m.edsoo.ru/ff0cab82
KoutpoabsHnas padora Nel no teme

14 «MarI})mnloe I[E()).He DJIeKTPOMATrHUTHAS bubmiorexa HOK

: P https://m.edsoo.ru/ff0cad58
HHIYKIUSD
CBoOoaHBIE MEXaHUYECKUE KOJICOAHMS.

15 I"apmonnueckue koiedanus. YpaBHeHUE bubnuoreka [IOK
rapMOHHYECKHUX Kojiebanuii. [IpeBpamenne https://m.edsoo.ru/ff0caf06
SHEpruu
Jlabopamopnas pavoma «HUccnedosanue

16 3aeucumMocmu nepuooa Maavlx Kojaeoanuil
2py3a Ha HUMU Om OJIUHBL HUMU U MACCHl
2py3a»

Konebarenpabir koHTYp. CBOOOIHBIS
17 ANIEKTPOMArHUTHBIC KgJII)e6aHI/I;I lf UJCTBHOM bubmnorexa [IOK
P https://m.edsoo.ru/ff0cb820
KoJiebaTeIbHOM KOHTYpE.

18 AHaJIOTHs MEX1y MEXaHUYECKUMU U bubnuoreka [IOK
ANIEKTPOMArHUTHBIMU KOJICOAaHUSIMH https://m.edsoo.ru/ff0cb820
®opmyna ToMcoHa. 3aKOH COXpaHEHUS

19 3Hep FI?III/I B UACAIILHOM KOJ‘Ie6aT1;J'IBHOM bubnorexa LIOK

P https://m.edsoo.ru/ff0cb9c4
KOHTYpE
[IpencraBienue o 3aTyxXaroMMX KOJIeOaHUSX.
20 BbIHYX/IeHHbIE MEXaHUYECKHE KOJIeOaHusl. bubnuoreka [IOK

Pe3onanc. BBIHY)KI[eHHBIe
QJICKTPOMAIHUTHBIC KoJIeOaHMs

https://m.edsoo.ru/ffOcbb86



https://m.edsoo.ru/ff0ca600
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21 IlepemenHbIn TOK. CHHYCOUJAJIBHBIN bubmuoreka [IOK
[IEPEMEHHBIN TOK. https://m.edsoo.ru/ffOcbd34
MOoIHOCTh NEPEMEHHOTO TOKA.

22 AMlI'[IjII/IT IIHOGpI/I NEUCTBYIOIIEE 3HAYEHUE bubumorexa LIOK

M yio https://m.edsoo.ru/ffochd34
CWJIBI TOKA U HAIPSHKEHUS

23 Tpancdopmarop. [IpousBoactso, nepenada
1 OTpeOIeHUE ANEKTPUUECKON SHEPT U

24 Pemenue 3amau.

YCTpOHCTBO M IPAKTHYECKOE IPUMEHEHUE
25 3neIfT I/I‘-IGCKOFOPSBOHKa reHe STO a bubmmorexa LIOK
P > eHEpaTop https://m.edsoo.ru/ff0cc324
MIEPEMEHHOTO TOKA, JIMHHH dJIeKTpoTniepenad
DKOJIOTUIECKHE PUCKHU TIPH MTPOU3BOJICTBE

26 anekTpodHeprun. KymbTypa ucronbp30BaHus
AJIEKTPOIHEPTHH B TTOBCETHEBHOW YKH3HU
MexaHn4yecKkue BOJIHBI, YCIOBUS

27 acIpoCTpaHEHUS Hong €YHBIC U bubmrorexa [JOK
pactpoctp ) p https://m.edsoo.ru/ffOcca54
MIPOJIOJIbHBIE BOJTHBI
[Tepuoa. CkopocTh pacipoCTpaHEHUS U bubnuoreka [JOK

28 .

JUTMHA BOJIHEL. Pelienue 3aaauy. https://m.edsoo.ru/ffOcca54
3ByK. CKOpOCTb 3ByKa. | pOMKOCTH 3BYKa. bubnuoreka [JOK

29 _

Bricota Tona. TeMOp 3ByKa https://m.edsoo.ru/ff0cccOc
DJIEKTPOMAarHuTHHIE BOJIHBI, UX CBOWCTBA U bubnuoreka [JOK

30 _

CKOPOCTb. https://m.edsoo.ru/ffOccfe0

31 [IkaJia 371€KTPOMarHUTHBIX BOJIH bubmiorexa LIOK

p https://m.edsoo.ru/ffOccfe0

32 [TpuHIMIBI PaTUOCBSI3U U TEIEBUICHHUSL.

Pa3Butne cpencts cBs3u. Paanonokanus
33 Pemenue 3amau
34 KonTtpouabnas pabora Ne2 «KoJsiedbanusi u bubnuoreka [IOK

BOJIHBI»

https://m.edsoo.ru/ffOcc6f8
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[IpssMonMHENHOE pacIpOCTPAHEHUE CBETA B

35 oJHOpOIHOU cpene. ToueuHbIi HCTOYHUK bubmiorexa LHIOK
p peiIe. https://m.eds00.ru/ff0cd350
ceera. JIyu cBera
36 OTtpakeHue cBeTa. 3aKOHBI OTPAKEHUS bubnuorexa [JOK
ceera. Pemenne 3anau. https://m.edsoo.ru/ffOcd4e0
37 [TocTpoenue n300paxeHUH B MJIOCKOM bubnuorexa [JOK
3epKaje https://m.edsoo.ru/ffOcd4e0
[Ipenomiienne cBera. [lonmHOE BHYTpEHHE €
38 OTp axenue. [IpenenbHbIH yrou n}c:ﬁ{oro bubmmorexa LIOK
p P T https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPAKECHUSI
39 Jlabopamopnas paooma «HU3zmepenue bubmuorexa [JOK
nokazames npeioMaeHUs CmeKI1a» https://m.edsoo.ru/ff0cd67a
. bu6moreka [IOK
40 JIunzel. [locTpoenne n300pakeHnii B INH3E. https.//m.edsoo.ru/ffocddle
41 dopmysia TOHKOUN JTUH3BL. Y BETUYEHUE bubnuoreka [IOK
nuH3bL. Pemenue 3amauy. https://m.edsoo.ru/ffOcddle
42 Jlabopamopnas pavoma «HUccnedosanue
CBOIICME U300paXsCeHUll 8 TUH3AX)
43 Hucnepcus cBera. Co>KHBINA COCTaB OEJIOTO
cBeta. LIBerT.
m Jlabopamopnas paooma «Habnwoenue
oucnepcuu ceemay
bu6mmoreka [JOK
45 Wnrepdepenmus creta. Pemenue 3amau https://m.edsoo. ru/ffoced2?
Hudpakuus ceeta. JudpakimonHas bubnnorexa [JOK
46 .
pewmérka. Pemenue 3amay. https://m.edsoo.ru/ffOced22
47 ITontepedHOCTH CBETOBBIX BOJIH. bubnunoreka [JOK
[Tossapusanus ceera https://m.edsoo.ru/ffOcf02e
OnTryeckue MpUOOPHI U YCTPOICTBA U
48 yCIOBUS UX 0€30MacHOTO MPUMEHEHUS
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I'paHuLIBI TPUMEHUMOCTH KIIACCUYECKON

49 Mexanuku. [locTynaTel ciennanbHOU buGmiorexa LIOK
- OCTY. t https:/m.edso0.ru/ff0cf862
Teopuu lOTHOCUTENIBHOCTH
50 OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH. bubnuorexa [JOK
3ameyieHre BpeMEHH M COKpaIeHUE JJTUHBI https://m.edsoo.ru/ff0cfa42
51 3ameyieHne BpeMEHH B COKpaIlleHne bubnuorexa [JOK
JUIMHBL. Pemenne 3a1aqy https://m.edsoo.ru/ffOcfa42
52 DHEprusi ¥ UMIYJIbC PEIITUBUCTCKON bubnuoreka [JOK
yacTulpl. Pemienne 3agau https://m.edsoo.ru/ff0cfc68
53 CBs13b MacChl ¢ SHEPTHEH U UMITYJIHCOM. bubnuorexa [JOK
OHeprus NoKos https://m.edsoo.ru/ff0cfc68
KonrpoabHnas padora Ne3 «OnrTuka.
54 chng;]]::e ﬂl/[[:l.l]bl-;roﬁ TeO«l/III/I] o bubmiorexa HOK
1 P https://m.edsoo.ru/ffOcf6f0
OTHOCHTEJIbHOCTH»
®otonbl. Dopmymna [Inanka. DHeprus u bubnuoreka [IOK
55 .
UMITYJIBC OTOHA https://m.edsoo.ru/ff0cfel6
56 DHeprus u umMnyisc porona. Pemenune
3a/1a4
57 OTtkpeITHE U HccienoBanre Gporodddekra. bubnuoreka [JOK
OnbiThl A. I'. CToneroBa https://m.edsoo.ru/ffOcffc4
cg 3akonbl poTodrhdekra. YpaBHeHue bubnuoreka [JOK
OwunmrerHa s hotodddexra. https://m.edsoo.ru/ff0d015e
59 3akonsl poTodrddekra. Pemenue 3anay.
60 «Kpacnas rpanuna» ¢hotodddekra.
Pemenue 3amau
«Kpacnas rpanuna» hotodddekra.
61 Pemenue 3anau
. IL. H. JI .
JlaBneHue cera VOHBITBI ebenena Bubmorexa LIOK
62 XHUMHUYECKOE JECUCTBUE CBETA

https://m.edsoo.ru/ff0d04a6
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TexHuueckue ycTpouCcTBa U IPAKTUYECKOE

63 npuMeHeHue: (poTodaeMeHT, (GOTOaaATIHK,
coJIHeYHast OaTapesi, CBETOIUOT
64 Pemenue 3agau no teme «3J€MEHTBI bu6mmorexa [{OK
KBAaHTOBOU OIITUKI https://m.edsoo.ru/ff0d0302
65 Pemenune 3agau no reme «3JE€MEHTBI bu6mmorexa [{OK
KBAaHTOBOU OIITUKI https://m.edsoo.ru/ff0d0302
66 Mogens aroma Tomcona. [Inanerapnas bubnuoreka [JOK
MOJIeTb aToMa https://m.edsoo.ru/ff0d091a
67 OmnerTel Pe3epdopa o paccesHuro o- bubnuoreka [JOK
JACTHII. https://m.edsoo.ru/ff0d091a
bu6moreka [IOK
IT b
68 OCTYJIaThl bopa https://m.edsoo.ru/ff0dOafa
69 [Toctynatel bopa. Pemienne 3amnaq
H3znyuenune u noriouieHue (HOTOHOB IPU
70 e ey;:o € aroma C oniloro q)OBHSI 3HepFI/II/I Bubmiorexa LIOK
pexol N a yp P https://m.edsoo.ru/ffOdOafa
Ha JIPYrou.
71 Pemrenue 3agau
bu6mmoreka [JOK
72 Buzwr cnextpos https.//m.edsoo.ru/ffOdOafa
BonHoBble cBoHcTBa YacTHIl. BoaHEI 1
73 Bpounsa. Kopnyckyis HO-BﬁJ‘IHOBOI/IV g bubmiorexa HOK
p - ROPHYCKY AP https://m.edsoo.ru/ff0d0ca8
Tyaau3M.
74 CrnoHTaHHOE U BBIH €HHOE U3IyYEHHUE bubmiorexa HOK
YA yi https://m.edsoo.ru/ff0d0ca8
OTKpBITHE PaTMOAKTUBHOCTH. OTIBITHI
Pesepdopaa no onpeneneHuo coctaBa bubnuoreka [IOK
75
PagOAKTUBHOIO U3JIy4ECHUS https://m.edsoo.ru/ff0dofd2
76 CaoricTBa anbda-, 6era-, raMmMa-u3TydeHUs.
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77

BnusiHue painoakTUBHOCTH Ha )KUBbIE
OpraHu3Mbl

78

OTKpbITHE IPOTOHA U HEUTPOHA. M30TOIIBI.
Anbda-pacniag. DIeKTPOHHBIN U
MO3UTPOHHBIW OeTa-pacmaj. ['amma-
U3JIy4YeHUe

79

Anwda-pacnan. bera-pacman. ['amma-
n3inydyeHue Pemenue 3anay.

bubmmoreka [{OK
https://m.edsoo.ru/ff0d1162

80

DHeprus cBA3M HyKJIOHOB B siipe. SnepHbie
peakuuu. Pemenue 3anay.

bubmmoreka [{OK
https://m.edsoo.ru/ff0d1356

81

AnepHble peakuun. Pemenne 3aaay.

82

SAnepusin peaktop. [IpoOnemst,
MEPCIEKTHBBI, SKOJIOTHUECKHUE ACTICKTHI
SIICPHOU YHEPTETUKHU

bu6moreka [IOK
https://m.edsoo.ru/ff0d1356

83

DyieMeHTapHbIe YacTullbl. OTKPBITHE
o3uTpoHa. MeToabl HAOMIOACHUS U
pEerucTpamyy AMEeMEHTAPHBIX YACTHII.

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

84

85

Kpyrasliit cton «@yHaaMeHTaIbHbIE
B3auMoJieucTBuUs. EnuncTBO prusmueckon’
KapTHUHBI MUPA»

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

Bun 3Beé3aH0T0 HeOa. Co3Be3nus, IpKue
3BE3IBI, INTAHETHI, UX BUAUMOE IBIKEHHUE.

86

Conueunas cuctema COJHIIE.

87

CoJiHeUHast aKTUBHOCTb. VICTOUHMK 3HEpruu
CoJHIIa U 3BE3]

88

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKHU.
3BE3/1bI TIIABHOM TTOCHIE0BATEILHOCTH.
Buytpennee crpoenue 38€31. CoBpeMEHHbIE
MIPEJCTABICHUS O IPOUCXOKICHUHU U
spororuu CoIHIIA U 3BE3 ]
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89

Muneunsin [1yre — Hama ['anakTuka.
ITonoxenue u npuxenue CoyiHLA B
lNanmaktuke. ['anaktuku. YepHble ABIPHI B
sIpax rajJakTHK

90

Bcenennas. Pasz6eranue ranaktuk. Teopus
Bonbioro B3peiBa. PennkroBoe n3nydeHue.
MeraraiakTuka

91

Hepemennsie mpo6iieMbl aCTPOHOMUHT

92

KountpoabsHnas padora Ned «IjieMeHTBI
ACTPOHOMHUM U ACTPOPUHMKMN

93

O6o6maromuit ypok. Ponb ¢pusuku u
aACTPOHOMHH B IKOHOMHYECKOM,
TEXHOJIOTUYECKOM, COITTAITBHON 1 dTUUECKOM
cthepax esTeTbHOCTH YeJIOBEeKa

94

O6o6maromuit ypok. Ponb u Mmecto puszuku
Y ACTPOHOMHH B COBPEMEHHOM HAy4YHOU
KapTUHE MHUpa

95

O6o06matomuii ypok. Poss pusnaeckoit
Teopuu B GOpMUPOBaHHUH TIPEICTABICHUN O
(bu3nvecKoi KapTHHE MUpa

96

97

O6o06maromuii ypok. Mecto pusudeckoit
KapTUHBI MUPA B O0IIEM PsITy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEJICTABICHHUH O
IPUPOJIC

PesepBHbIil ypok. MaruutHoe noiie.
DNeKTpOMarHuTHast MHIAYKLMS
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PesepBHbiil ypok. Ontuka. OCHOBBI
CHeIHabHOM TeOPUU OTHOCUTEILHOCTH

99

Pezepublit ypok. KBanToBas ¢usuka.
DeMeHThl aCTPOHOMUH U aCTPO(U3UKU

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB II10 ITPOTPAMME

99



https://m.edsoo.ru/ff0d1784

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



