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IHOACHUTEJIBHAS 3AIINCKA

[IporpamMma no ¢usuke 6a30BOro ypoBHs Ha ypOBHE CpellHEro ooiero oopa3oBanus pa3paboTaHa Ha OCHOBE IMOJIOKEHUN U TpeOOBaHUI K
pe3ylbTaTaM OCBOCHHSI OCHOBHOU 00pa3oBaTellbHOU mporpaMMmebl, npeactaBieHHbix B ®IOC COO, a takxke ¢ yu€toM (enepanbHOil paboueit
MpOrpaMMbl BOCHUTAHMSI W KOHIIENLHMHU TIpenojaBaHus ydeOHoro mnpeamera «®Pusukay B 00pa3oBaTelbHBIX oOpraHuzanusx Poccuiickoit
denepanyn, pearn3yonX OCHOBHbIE 00pa30BaTeIbHBIC IPOTPAMMBI.

Copep:xaHnue mporpaMmsbl o (pU3UKE HANPaABICHO Ha (OPMUPOBAHUE €CTECTBEHHO-HAYYHOM KapTHHBI Mupa oOyuatomuxcst 10—11 kiaccos
npu obyueHuH uX (u3nke Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-AEATEIBHOCTHOrO moaxojna. IIporpamma mo (hu3HMKe COOTBETCTBYET
tpeboBanusiM OI'OC COO k mIaHUpyeMbIM JUYHOCTHBIM, NMPEAMETHBIM W METANpPEAMETHBIM pe3ylibTaraM OOyuYeHHUs, a TaKkKe YUYHUTHIBACT
HEOOXOMMOCTh peaTU3alliil MEXKIPEIMETHBIX CBA3eH (U3UKU C €CTECTBEHHO-HAyYHBIMH YUEOHBIMH NIpeaMeTamMHu. B Hell ompeaemnsroTcs
OCHOBHBIE LIeJIM U3yueHUs (U3UKHU Ha YPOBHE CpellHero o0uiero oopa3oBanusl, iIaHUpPyeMble Pe3yIbTaThl OCBOCHUS Kypca (DU3HUKU: JIUYHOCTHEIE,
MeTarpeMETHBIC, TPeAMETHBIEC (Ha 0a30BOM YPOBHE).

[IporpamMma no pu3uKe BKIIOYAET:

® [JIaHUpPYEMbIE Pe3yIbTaThl OCBOEHUS Kypca GU3UKHN Ha 0a30BOM YPOBHE, B TOM UHUCJIE MPEAMETHBIE PE3YJIbTATHI 10 ro1aM 00yUeHUs;

e cozaepxkanue yueOHoro npeamera «Pusnkay mo rogaM oOydeHus.

®du3nka Kak Hayka 0 HanboJee OOIMX 3aKOHAX MPUPOMBI, BBICTYINAs B KauecTBe y4eOHOTO MpeaMeTa B HIKOJIE, BHOCUT CYIIECTBEHHBIN
BKJIaJ] B CUCTeMy 3HaHUU 00 okpyxkatouiem mupe. LIkonmpHBIA Kypc GU3MKH — CHCTEMOOOPA3yIOIIUN A €CTeCTBEHHO-HAYYHBIX YUEOHBIX
MIPEMETOB, IOCKOJIBKY (PH3MUECKUE 3aKOHBI JISKAT B OCHOBE MIPOIIECCOB M SBJICHHI, U3y4aeMbIX XUMHUEH, OMOIoTHel, (U3NIecKoil reorpadueii n
acTpoHoMueH. Vcrnonbp3oBaHue U aKTUBHOE MPUMEHEHHE (PU3NYECKUX 3HAHUU ONpeAeNsieT XapakTep U pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTUH B
cdepe PHEPreTUKH, TPAHCIOPTA, OCBOCHHUS KOCMOCA, TMOJTYYECHHUSI HOBBIX MATEPHAJIOB C 33JaHHBIMUA CBOMCTBaMHU M JApyrux. V3zyuenwe ¢pusuku
BHOCHUT OCHOBHOH BKJIa/l B (JOPMHUPOBAaHUE €CTECTBEHHO-HAYYHOU KapTHHBI MUpa 00yJaromuxcs, B GOpMUpOBaHHE YMEHUN IPUMEHATh HAYUHBIN
METO/I IO3HAHMSI IPU BBINOJIHEHUN UMU Y4EOHBIX UCCIIEJOBaHUM.

B ocHOBY Kypca ¢u3uku 1y YpoBHS CpeHero o01ero oopa3oBaHus NOJI0KEH P HleH, KOTOpble MOXKHO paccMaTpUBaTh Kak MPUHLUIIBI
€ro IOCTPOECHUS.

Hoes yenocmnocmu. B cOOTBETCTBUU € HEW Kype SIBJISETCS JIOTMYECKH 3aBEPLIEHHBIM, OH COJAEPKUT MaTepuall U3 BCeX pasziesioB (GU3UKH,
BKJIFOUAET KaK BOIPOCHI KJIACCUYECKOM, TAK U COBPEMEHHON (PU3HKH.

Hoes cenepanuzayuu. B coOTBETCTBUU C HEl Marepuanl Kypca GU3MKH OO0beOMHEH BOKPYr (Qu3ndeckux Teopuil. Bemymum B Kypce
aBigeTcs (GOpMHUPOBAHUE MIPEJICTABICHUI O CTPYKTYPHBIX YPOBHSIX MaTepUH, BEIIECTBE U MOJIE.

Hoes cymanumapuzayuu. EE peanusanus npeanoyiaraeT MCIOJb30BaHHE T'YMAHUTApHOrO MOTEHIMana (pu3nyeckold HayKu, OCMBICICHHE
CBSI3M pa3BUTHUS (PU3HKHU C pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHYECKUMHU, HDAaBCTBEHHBIMU U HKOJIOTMUECKUMHU MTpOoOIeMaMu.

Hoes npuxnaonoi nanpasnennocmu. Kypc (Qu3uKu mpeimnonaraeT 3HAKOMCTBO € HIMPOKMM KPYrOM TEXHHUYECKHUX U TEXHOJIOTHYECKUX
MIPUJIOKEHNN N3YYEHHBIX TEOPUN U 3aKOHOB.

Hoes sronocuzayuu peamusyercss TOCPEICTBOM BBEJICHHS 3JEMEHTOB COJEP)KaHUs, IOCBSIMIEHHBIX HKOJOTHUECKUM TMpolieMam
COBPEMEHHOCTH, KOTOPBIE CBSA3AaHbI C Pa3BUTHEM TEXHUKU U TEXHOJIOTUH, a TaKKe 00CYyXIeHUs MTPoOJIeM paliioHaIbHOTO MPUPOI0NOIB30BaHUS U
HKOJIOTHYECKOM O€30MacHOCTH.



CrepXHEBBIMHU DJIEMEHTaMH Kypca (PU3MKK Ha YpPOBHE CpEIHEro oO0Iiero oOpa3oBaHHS SBISAIOTCS (u3nUeckue Teopuu (popMHUpOBaHUE
MPEJCTABICHUNA O CTPYKTYPE MOCTPOSHHS (PU3MUECKON TEOpHH, poJin (PyHAAMEHTAIBHBIX 3aKOHOB M MIPUHIUIIOB B COBPEMEHHBIX MPEACTABICHUSIX
0 IPUPOJIE, TPaHULIAX TPUMEHUMOCTH TEOPHH, AJIs1 ONUCAHUS €CTECTBEHHO-HAYUHBIX SIBIICHUH U IPOLIECCOB).

CuCTeMHO-eSITeTLHOCTHBIN MOAX0/] B Kypce (PU3UKHU pealn3yeTcs MPexkae BCEro 3a CUET OpraHu3aliy SKCIEPUMEHTAIBHOMN e TeIbHOCTH
obyyaromuxcs. s 6a30Boro ypoBHs Kypca (DU3MKM — 3TO HCIOJIb30BAHUE CHUCTEMbI (DPOHTAIBHBIX KPATKOBPEMEHHBIX JKCHEPUMEHTOB U
nabopaTopHbIX paboT, KOTOpbIEe B MporpaMme Mo (u3nKe oObeAWHEHBI B OOMIMK CHHCOK YYEHHUYECKHX MPAKTHYECKHX paboT. Beinenenue B
yYKa3aHHOM IIepeyuHe J1abopaTOPHbIX PadoT, MPOBOAUMBIX JUIsl KOHTPOJIS U OLIEHKH, OCYIIECTBISETCS y4YaCTHUKaMU 00pa3oBaTeIbHOIO Mpolecca
UCXO0/A U3 0COOEHHOCTEH TUIAHMPOBAHUS U OCHAILIeHHUsA KaOuHeTa Gu3uku. IIpum 3TOM obOecnieumBaeTcs OBIaJeHHE OOYYAIOIIUMUCS YMEHHUSIMU
IIPOBOJIUTh KOCBEHHbIE M3MEPEHHUs, UCCIENOBAHUS 3aBUCUMOCTEH (U3UYECKUX BEIMYUH U IMOCTAHOBKY ONBITOB IO IPOBEPKE MPEASIOKEHHBIX
TUIIOTES.

Bbosbioe BHUMaHME ylesieTcsl PeLIeHUI0 pacu€THBIX M KaueCTBEHHBIX 3ajau. Ilpu 3ToM i pacy€THBIX 3a1ad MPUOPUTETOM SBIISIOTCA
3aJ]auu C SBHO 3a/JaHHON (PM3UIECKOIN MOJIENBIO, TO3BOJISIONINE IPUMEHSTh NU3yUYSHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJJHOTO pasjelna Kypca,
TaK M HUHTErpUpys 3HAHMUA U3 Pa3HbIX pasfenoB. [l KaueCTBEHHBIX 3a/lay IPUOPUTETOM SBISIOTCS 3aJaHHsl Ha OOBSICHEHHE NPOTEKAHUs
(Gu3NYeCKUX SIBICHUH W TPOIECCOB B OKPYXAmoIIeH JXKW3HW, TpeOyromue BBHIOOpa (U3MYECKOW MOJENu s CHTyalud TPAKTHKO-
OPMEHTUPOBAHHOI'O XapaKTepa.

B cootBerctum ¢ Tpedoarmsimu @I'OC COO k MaTepruaabHO-TEXHHUECKOMY 00CCIICUeHUI0 YIeOHOTO TIporiecca 0a30BbIH ypOBEHBb Kypca
¢u3uKn Ha YpOBHE CcpelHero obmero obpa3oBaHMs [ODKEH HM3y4yaTbCs B YCJOBHUSAX IPEAMETHOro KaOuHeTa (DU3MKM MM B YCIOBMSX
WHTETPUPOBAHHOTO KaOWMHETa IMPEIMETOB ECTECTBEHHO-HAYYHOTO IMKiIa. B kaOumHere (QU3HKM NOMKHO OBITH HEoOXomumoe JabopaTopHOe
000pyZI0BaHUE IS BBINOJIHEHUS YKa3aHHBIX B IpOrpamMMe Mo (PU3HMKe yUeHUUECKUX MPAKTUYECKUX paboT U AEMOHCTPALMOHHOE 000pyI0BaHHUE.

JleMOHCTpalMoHHOE 00O0py/nOBaHUE (QOPMHUPYETCSI B COOTBETCTBUM C HIPUHIMIIOM MHHHUMAJIbHOM JOCTaTOYHOCTH M 00ECIIEYMBAET
MIOCTAHOBKY IEpPEYMCICHHBIX B IporpamMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpAIMi JUIsl MCCIEJOBAHUS H3y4aeMbIX SIBIEHUH M IMPOIIECCOB,
OMITUPUYECKUX U PYHAAMEHTAITBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHIA.

JIaGopatopHoe 0060pyi0oBaHHE Ul YUEHHUUECKUX MPAKTUYECKUX PabOT (GOpMHUPYETCs B BUI€ TEMATUYECKUX KOMILJIEKTOB U 00€eCTIeYrBaeTCs
B pacuéTe OJHOIr0 KOMIUIEKTa Ha JABYX oOydwaromuxcs. TeMaTtndeckue KOMILIEKThI Ja00OpaTOpPHOro 000pyI0BaHUS JIOJKHBI OBITH IOCTPOEHBI Ha
KOMIUJIEKCHOM HCIIOJIb30BaHUM aHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, a TAaKKE KOMIIBIOTEPHBIX HM3MEPHUTEIbHBIX CHUCTEM B BHUJAE ILH(PPOBBIX
na0opaToOpHid.

OCHOBHBIMU 1IEJIIMU U3Y4Y€HHUS (PU3UKHU B 001IEM 00pa30BaHUU SBISIOTCS:

e (opmupoBaHuE HHTEpeca M CTpPEMJIEHUS OOydYaloIIMXCsl K HAyYHOMY H3YYEHHUIO TNPUPOIbI, Pa3BUTHE MX HUHTEIUIEKTYaJIbHbIX U
TBOPUYECKUX CIIOCOOHOCTEN;
pa3BUTHE NIPEJICTABICHUN O HAYYHOM METO/I€ MMO3HaHUs U (OPMUPOBAHNE UCCIEA0BATEIHCKOTO OTHOILIEHUS K OKPY/KAIOIIHUM SIBIICHUSIM;
(bopMHpOBaHNE HAYYHOTO MUPOBO33PEHUSI KaK pe3y/ibTaTa U3Y4eHHsI OCHOB CTPOEHUS MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (DH3HKHU;
(dbopMHpOBaHNE YMEHUI OOBACHATH SBJICHUS C UCIIOJIb30BaHUEM (PU3MUYECKUX 3HAHUM U HAyYHBIX J0Ka3aTeNbCTB;

(dbopMUpOBaHUE MTPEICTABICHUN O posid (PU3UKH JUISl pa3BUTHSI IPYTHX €CTECTBEHHBIX HAyK, TEXHUKU M TEXHOJIOTHUH.

JlocTiKeHHe ITHX 1ieieil obecrieunBaeTcs pelieHueM CIeIyIoIuX 3a1au B polecce U3y4yeHus Kypca (U3MKHU Ha YPOBHE CPEIHEro 00Iero

o0pa3oBaHwUS:



npuoOpeTeHrue CUCTeMbl 3HaHUI 00 O0ImMX (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUSX, BKIOYAs MEXaHHKY, MOJICKYJISIPHYIO
(bu3uKy, 3IEKTPOAMHAMUKY, KBAHTOBYIO (PM3UKY U 3JIEMEHTHI aCTPOPHU3UKY;

(bopMHpOBaHHE YMEHHUH NPUMEHATh TEOPETUYECKUE 3HAHMS Ul OOBACHEHUs (PU3MYECKUX SIBICHUN B NpUpPOAE U Ul NPUHATUA
MPAKTUYECKUX PELICHUIN B IIOBCETHEBHOM KU3HU;

OCBOCHHE CITOCOOOB PELICHHS Pa3IMYHBIX 3ajay C SBHO 3aJaHHOM (U3UYECKON MOAEIBIO, 3aj1au, MM0IPa3yMEBaIOIINX CaMOCTOSATEIBHOE
co3JlaHue (PU3NYECKON MOJEIH, aIeKBAaTHOM yCIOBUAM 3aJ1aui;

IIOHUMaHHE (PU3MUECKUX OCHOB M IPHUHLUIOB JEHCTBUS TEXHUYECKMX YCTPOMCTB M TEXHOJOIMUYECKHX IPOLECCOB, MX BIHMSIHHUSA Ha
OKpY’KalOIIYIO Cpeny;

OBJIA/ICHUE METOJIAMH CaMOCTOSITEIBHOTO IUIAHUPOBAHMUA W TPOBENCHUS (PU3MUECKUX SKCIEPUMEHTOB, aHAIM3a U WHTEPIpETaluu
uH(bOpMAaINHY, ONPENICHHS JOCTOBEPHOCTH MOJYYSHHOTO PEe3yIbTarTa;

CO3JIaHHE YCIIOBUH /ISl pa3BUTHUSI YMEHHI TPOSKTHO-MCCIIEI0BATEIBCKON, TBOPUYECKOMN IEATEIIHHOCTH.

Ha u3ydenue ¢usuku (0a30BbIi YpOBEHb) Ha YPOBHE cpeiHEro obiero oopa3zoBanus oreoautcsa 136 yacos: B 10 kimacce — 68 yacos (2 yaca
B Heneno), B 11 kiacce — 68 yacoB (2 4yaca B HEZIETIO).

[Ipemiaraemsrii B mporpamme 1o (pu3mKe MepedeHb JT1ad0PaTOPHBIX U MPAKTUYCCKUX PAbOT SBISICTCS PEKOMEHIOBAHHBIM, YUUTEIb JIEJIaeT
BEIOOD MPOBEICHUS JTA00PATOPHBIX PAOOT U OIMBITOB € YUYETOM WHIUBUIYATHHBIX 0COOCHHOCTEH 00yUarOIUXCsl.



COJEPKAHUE OBYYEHUA
10 KJTACC

Paznen 1. ®u3nka u MeTObI HAYYHOI0 O3HAHUS

®usuka — Hayka o npupone. Hayunsle MeTOABI NIO3HAHUS OKPYKAIOLIETO MHUpa. Poib dKCIIEpUMEHTa U TEOPUH B IIPOLIECCE MO3HAHUSA IIPUPOIBIL.
DKcIepUMEHT B (hU3HKe.

MopenupoBanue (GU3MUECKUX SIBICHUH M mpoueccoB. Hayunsle rumnote3sl. @U3nuecKkue 3aKOHBI U TCOPHH. | paHHUIIBI TPUMEHUMOCTH (PU3HUECKUX
3aK0HOB. [IpuHIKI COOTBETCTBUS.

Ponb 1 MecTo (pu3uku B pOpMUPOBAHUN COBPEMEHHOM HAyYHOU KapTUHBI MUpPa, B IPAKTUYECKON JAESITEIbHOCTH JTIOACH.

Jlemoncmpayuu

AHaorossie 1 HU(POBLIE U3MEPUTEIBHBIE TPUOOPHI, KOMIIBIOTEPHBIE TaTYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBmkeHre. OTHOCHTEILHOCTh MEXaHHYECKOTO BIKeHUs. Cuctema oTcuéra. TpackTopus.

[lepemenienue, CKOPOCTh (CPeAHsIsl CKOPOCTh, MTHOBEHHAs! CKOPOCTh) M YCKOPEHHE MaTepUATbHON TOUKH, UX MPOEKIIMU Ha OCU CUCTEMBbI KOOpPAHHAT.
Crno)keHHe TIEpeMEeIICHUI U CJI0)KEHHE CKOPOCTEH.

PaBHOMEpHOE W PaBHOYCKOPEHHOE MPSMOJIMHEHHOE IBUXEHHE. [ pad)Mku 3aBUCHMOCTH KOOPJAWHAT, CKOPOCTH, YCKOPEHHS, MyTH U TICPEMEIICHUS
MaTepUuaIbHOI TOUKH OT BpEMEHHU.

CBoOoaHoe magenue. Y cKopeHrue CBOOOIHOTO MaICHHS.

KpuBonuneiinoe asuxenue. [[BmkeHne MaTepruaibHOW TOYKHU MO OKPYKHOCTH C TTOCTOSTHHOM MO MOJYJIIO CKOPOCThIO. YTIIOBasi CKOPOCTh, JTHHEHHAS
ckopoctb. [lepnoa u yactora obpamienus. LleHTpocTpeMuTensHOe yCKOpEHUE.

TexHuyeckue yCcTpoiCTBa U MPAKTUYECKOE MPUMEHEHUE: CITUAOMETP, IBUKEHHIE CHAPSIIOB, IICTHbIE U PEMEHHBIE TIepeIayn.

Jlemoncmpayuu

Monens cucteMbl 0TCUETa, MIUTFOCTPALls KHHEMAaTHYECKIX XapaKTePUCTHUK JIBHXKEHUSI.

[TpeoOpazoBaHue ABMKCHHM C UCTIOIB30BAHUEM IPOCTHIX MEXaHH3MOB.

[Tagenuie Ten B BO3yXe U B Pa3peKEHHOM MTPOCTPAHCTBE.

HaGroteHne IBYKEHUS Telia, OpOIMIEHHOTO MO/ YTIIOM K TOPU30HTY ¥ TOPU30HTAIBHO.

N3mepenune yckopeHus CBOOOTHOTO MaICHHUSL.

HampaBiieHne CKOpOCTH ITPH IBIKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamoptvie pabomol

N3ydyeHne HepaBHOMEPHOTO JBUKCHHS C IIETbIO ONPEICTICHUS MTHOBEHHOW CKOPOCTH.

HccnenoBanue COOTHOLICHUS MEXIY MyTSAMH, MPOUIEHHBIMHA TEJIOM 3a IMOCIE0BaTeIbHbIe PaBHBIE MPOMEKYTKHA BPEMEHHU MPH PABHOYCKOPEHHOM
JBHKCHHUH C HA9aJIbHOW CKOPOCTHIO, PABHOH HYITIO.

W3ydenue nBUKEHUS IApUKA B BSI3KON KHUIKOCTH.



W3yuenue nBuxeHus Teaa, OpOIIEHHOTO TOPU3OHTAIBHO.

Tema 2. lunamuka

[Ipunuun otHocutenbHOCTH ['anunes. [lepssiii 3akon HetoToHa. HEepuuanbHble CUCTEMBI OTCUETA.

Macca Tena. Cuna. [lpunuun cynepno3uiuu cuwi. Bropoit 3akon HeroToHa juist matepuanbHoi Touku. Tpetuit 3akon HproToHa /1711 MaTepuanbHbIX
TOYEK.

3akoH BceMupHoro Tsarorenus. Cuna tsbkectu. [lepBas kocMuueckasi CKOPOCTb.

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

Tpenne. Buapl Tpenns (okosi, cKonbxeHus, kauenus). Cuna tpenus. Cyxoe Tpenue. Cuina TpeHUs CKOJIbKEHHs U cuiia TpeHus nokos. Koad unnent
TpeHus. Cuiia CONpOTUBIICHUS NIPU ABUKEHUU TENA B )KUJIKOCTH WJIHU Ta3e.

[ToctynarensHOe U BpamareIbHOS ABMKCHUE a0COTIOTHO TBEPIOTO TeEa.

MOoOMEHT cuiibl OTHOCUTENBHO OCH BpaileHus. [1nedo cumbl. Y ciaoBus paBHOBecus: TBEPAOrO Tea.

TexHuveckue ycTpoicTBa U MPAKTUUECKOE TPUMEHEHNE: TTOAIIUITHUKY, IBUKECHUE UCKYCCTBEHHBIX CITYTHHUKOB.

Jlemoncmpayuu

SIBrieHME MHEpUUH.

CpaBHeHME MacC B3aUMOJIEHCTBYIOLIUX TEl.

Bropoii 3akoH HeroToHa.

H3mepenue cui.

CnoxxeHue CcHil.

3aBUCHUMOCTh CHJIBI YIIPYTOCTH OT JeopMaIuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOIbEME U NAJCHUU.

CpaBHeHHE CUIT TPEHUS TIOKOSI, KAYEHUS U CKOJTBKECHHS.

VYcnoBust paBHOBecusi TBEpAOTro Tena. Bunibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

N3ydenue nBuxenust Opycka rmo HaKJIOHHOM MIIOCKOCTH.

HccnepoBanue 3aBUCUMOCTH CUJI YIIPYTOCTH, BOSHUKAIOIIUX B TIPYKHUHE U PE3UHOBOM 00pasiie, OT uX aedopmaluu.

UccnepoBanue ycnoBuii paBHOBECHS TBEPIOTO TEJId, UMEIOIIETO OCh BPALICHUS.

Tema 3. 3akonvl coxpaneHusn ¢ Mexanuke

NMnynbc MaTepranbHO# TOYKH (Tena), CUCTEMBI MaTepUATbHBIX ToYeK. IMITylIbC CUITBI M U3MEHEHUE UMITYNIbCa Tela. 3aKOH COXpaHEHHs] UMIYJIbCa.
PeaktrBHOE NBH>KEHUE.

PaGota cuibl. MOIIHOCTH CHITBI.

Kunernueckas sHeprusi MaTepuagbHOM TOUkH. Teopema 00 U3MEHEHNN KUHETUYECKOM HEPTUH.

[TorennmanpHas SHeprus. [loTeHIManbHas >Heprus ynpyro AeGopMUPOBAHHON MpyxKUHBL [loTeHIMaNbHAs dHEpPrusl Tena BONMU3M MOBEPXHOCTU
3emutn.

[ToTeHnuanbHble U HEMOTEHIMAIBHBIE CHIIBI. CBsI3b PabOThl HEMOTEHIIMANBHBIX CHJI C U3MEHEHHEM MEXAaHUYEeCKOW DHEPTHH CHUCTEMBI Tell. 3aKOH
COXpaHEHHUs MEXaHWYECKON YHEPTHUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.



TexHuuyeckue yCTpoucTBa U MPAKTUYECKOE MPUMEHEHHE: BOJOMET, KONEP, MPY>KUHHBIN MUCTOJIET, IBUKCHUE PAKET.
Jlemoncmpayuu

3aKOH COXPaHEHHS UMITYJIbCA.

PeakTrBHOE JIBUKEHUE.

[Tepexo MOTEHITMATBHOM SHEPTHH B KUHETUUYECKYIO U OOPATHO.

Vuenuueckuii sxcnepumenm, 1abopamophvie pabomol

N3yuenne abCoOMOTHO HEYNPYTOro yaapa ¢ MOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBsi3u pabOTHI CHIIBI ¢ U3MEHEHHUEM MEXaHWYECKOUM SHEPTUH Tella Ha MPUMEPE PACTHKEHUS PE3HHOBOTO KIyTa.

Pa3nea 3. Mosekyasipuast puznka 1 TepMOAHUHAMHUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUUECKOU Meopun

OCHOBHBIE TIOJIOKEHHUSI MOJICKYJISIPHO-KMHETHIECKOM TEOPUH U UX ONMBITHOE 0OocHOBaHUe. bpoyHoBckoe nBmxenne. Jnddys3us. Xapakrep IBUKESHUS
U B3aUMOJICHCTBUS YacTul] BelecTBa. MoJenu CTpOeHuUs Ia30B, )KUJIKOCTEH M TBEPABIX TNl U OObSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE TUX MOEIEH.
Macca u pazmepsl Mosaekyi. KonnuectBo BewectBa. [loctosnnas ABorapo.

TennoBoe paBHOBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenbcus.

Monenbs uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHYECKONM TEOPHHM MJICAbHOIO Tas3a. AOCOJIOTHas TemIepaTypa Kak Mepa
CpeIHEH KMHETMYECKOM DSHEpPruu TEIUIOBOro IBMKEHMs vacTull rasa. lllkama temmnepatyp KenbBuna. ['a3oBble 3akoHBl. YpaBHeHHEe MeHneneeBa—
Knaneiipona. 3akon [lanpToHa. M3ompoueccsl B neaabHOM ra3e ¢ IMOCTOSHHBIM KOJIMYECTBOM BellecTBa. ['paduyeckoe mpeicTraBieHHE M30IPOLIECCOB:
U30TEpMa, U30X0pa, n300apa.

TexHuueckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITHI, T0Ka3bIBAOIINE JUCKPETHOE CTPOEHHUE BellecTBa, (poTorpaduu MOJIEKYJ OPraHUYeCKUX COeTMHEHUH.

OneIThl 10 AP PY3UN KUAKOCTEN U Ta30B.

Mozens OpOyHOBCKOTO JIBHXKEHUS.

Mogens onbita llTepHa.

OnbIThI, JOKa3bIBAIOLIME CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOJAECHCTBHS.

Mopaenb, HIUTFOCTPUPYIOIAs TPUPOY JABJICHHUS ra3a Ha CTEHKHU COCya.

OnpIThI, HIUTIOCTPUPYIOLINE YPAaBHEHUE COCTOSTHUS UI€AJIbHOTO ra3a, U30MpOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

Omnpenenenne Macchl BO3/lyXa B KJIACCHOM KOMHATe Ha OCHOBE U3MEpPEHM 00bEMa KOMHATHI, IaBJICHUS U TEMIIEPaTyphl BO3/lyXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEKy TApaMETPaMU COCTOSIHUS Pa3peKeHHOTO rasa.

Tema 2. Ocnoevt mepmoounamuku

Tepmoaunamuueckasi cucteMa. BHYTpeHHSsSI SHEprusi TepMOJAMHAMUYECKON cHCTeMbl U crocoObl e€ u3MeHeHHs. KomuuecTBo TemnoTsl U paboTa.
BHyTpeHHs dHeprus OJHOATOMHOIO HICAJIBHOIO raza. Buuabl Teruionepenadu: TEIIONPOBOAHOCTb, KOHBEKLUS, U3JIydeHHE. Y IelbHass TEIUIOEMKOCThb
BemecTBa. KoanyecTBo TEMIOTHI IpHU TEIUIONepeaaye.



[Tonsitne 06 anuadatHoM mpouecce. [lepBrlit 3akoH TepMoanHaMuKH. [IprMeHeHre TIepBOro 3aKOHA TEPMOAMHAMUKY K H3omporeccaM. ['paduueckas
MHTepHpeTanus padoThl rasa.

Bropoii 3akoH TepmoanHamuku. HeoOpatuMocTs MpoLeccoB B IpUPOJE.
TernoBbie MammHbl. [IpuHIMIEL 1eficTBUS TEIUIOBBIX MamuH. [IpeoOpa3oBaHus SHEPTUH B TEIUIOBBIX MamnHaX. Koadduuent noae3noro aeicTus
teruioBoi MamuHbl. [{ukin KapHo n ero koadGuiueHT none3Horo aeicTeus. JK0JI0rn4eckrue npo0aeMbl TEII0IHEPreTUKH.
TexHuueckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHHE: IBUTATENIb BHYTPEHHETO CrOpaHus, OBITOBOM XOJIOAMIBLHHUK, KOHAUIIMOHED.
Jlemoncmpayuu
V3MeHeHne BHYTpEHHEH SHEPTUU Tejla MPH COBEPILICHUN Pa0OTHI: BBUIET MPOOKU M3 OYTBHUIKHU MO/ ISHCTBHEM C)KAaTOrO BO3/yXa, HarpeBanue agupa B
JATYHHOU TPyOKe MyTéM TpeHUs (BUICOAEMOHCTPAIISA).
N3menenne BHyTpeHHEH 3HEPrUu (TEMIIEpaTyphl) Tejla MpU TeIIonepeaaye.
OmnbIT 0 aguabaTHOMY PACIIMPEHUIO BO3yXa (OIBIT C BO3YIIHBIM OTHUBOM).
Monenu napoBoii TypOUHBI, IBUraTeNsl BHYTPEHHETO CrOPaHUsl, p€aKTUBHOI'O JBUTATES.
Yuenuueckuui sxcnepumenm, nabopamopmvie pabomul
N3mepenue yaenbHOU TeIIOEMKOCTH.
Tema 3. Azpecammuvie cocmoanun eewjecmea. Pazoevie nepexoonvt
[TapooOpazoBanne u KoHAeHcanus. VcrmapeHue u kurneHue. AOCONIOTHAsE W OTHOCHTEIbHAs BIAXKHOCTh BO3Ayxa. HacelmieHHBIH map. YnenbHas
TEIUIOTa NapooOpa3oBaHUs. 3aBUCUMOCTb TEMIIEPaTypbl KUIIEHUS OT JAaBJICHHUS.
Teépnoe teno. Kpucramnuueckue u amopdHble Tena. AHU3OTPONUS CBOMCTB KpucTayuioB. JKuakue kpuctauibl. COBpeMEHHbIE MaTepHallbl.
[InaBnenue u kpuctauMzanus. Y aesbHas TerioTa miaasieHus. Cyonumanus.
VYpaBHeHHE TEIIOBOro OanaHca.
TexHuueckue ycTpoWcTBa M MPAKTUUECKOE NPUMEHEHHE: TUTPOMETP M IICUXPOMETP, KaJIOPUMETP, TEXHOJIOTUH IOJIyYE€HHS COBPEMEHHBIX
MaTEpUAJIOB, B TOM YUCIIE HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTHH.
Jlemoncmpayuu
CBolicTBa HACBIIIEHHBIX M1APOB.
Kunenve npy moHM>KEHHOM JIaBJICHUH.
CrniocoObl U3MepeHUs BIaXKHOCTH.
Habntoienne HarpeBaHus U MJIaBICHUS KPUCTANIMYECKOTO BELIECTBA.
JleMOHCTpanys KpUCTaJlIoB.
Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol
N3mepenne OTHOCUTENBHON BIa)KHOCTH BO3/1yXa.

Paznen 4. DiekTpoamHaMuKka
Tema 1. Inekmpocmamuxa

DnekTpusanys TeNl. DJIeKTPUUECKUil 3apsia. J[Ba BuIa 3JICKTPUUECKUX 3apsiioB. [IpOBOHUKH, TUAICKTPUKA M MOJYIPOBOJIHUKU. 3aKOH COXpPaHCHUS
ANEKTPUIECKOTO 3apsa.



B3aumoneiicteue 3apsanoB. 3akoH Kynona. ToueuHbldl siekTpuyecKuil 3apsn. DiekTpuueckoe mosie. Hanpssk€HHOCTh AJIEKTPUYECKOIO IMOJIA.
[IpuHIUI Cynepro3uIuy JIEKTPUIECKUX NT0JIeH. JIMHUK HaNpsyKEHHOCTH 2JIEKTPUYECKOTO MOJIS.

PaGora cun snextpocratnueckoro mois. [lorenuwuan. Pasnocts moTeHuuasnoB. IIpOBOAHHMKH W JUAJNEKTPUKU B 3JICKTPOCTATHUECKOM IIOJIE.
JusnexTpudeckasi IpOHULIAEMOCTb.

OnektpoéMkocTh. KoHieHCcaTOp. DIEKTPOEMKOCTD INIOCKOI'O KOHJIEHCATOPa. DHEPruUsl 3apsyKEHHOIO0 KOHJIEHCATOPA.

TexHuueckue ycTponucTBa M MPAKTUYECKOE MPUMEHEHHUE: 3JEKTPOCKOI, SIEKTPOMETP, dIEKTPOCTATUUECKas 3aIlINTa, 3a3eMJICHHE SJIEKTPONPUOOpOB,
KOHJIEHCATOp, KOMMMPOBAJIBHBIN annapar, CTpyHHbIN IPUHTEP.

Jlemoncmpayuu

YCTpoicTBO M MPUHIUIT JEHCTBUS AJIEKTPOMETPA.

B3anmoneiicTBre HaANEKTPU30BAHHBIX TEJ.

DIEeKTpUYECKOE M0JIE 3apSKEHHBIX Tell.

[IpoBOIHMKH B 3EKTPOCTATUUECKOM IIOJIE.

DNeKTpoCTaTUYECKas 3allUTa.

JIMDJIEKTPUKHU B 3JIEKTPOCTATUYECKOM ITIOJIE.

3aBUCHUMOCTD IEKTPOEMKOCTH IIIOCKOTO KOH/IEHCATOPa OT IJIOLIAU TUIACTHH, PACCTOSIHUSA MEXAY HUMU U JTUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOT0 KOHIEHCATOpA.

Yuenuueckuii sxcnepumenm, nabopamoptvie pabomol

N3mepenue 31eKTpoEMKOCTH KOHJIEHCATOPA.

Tema 2. llocmosannwiit Inekmpuyeckuit mok. Toku 6 paziuunvix cpeoax

DNeKTpUYECKUM TOK. Y CIOBUS CYIIECTBOBAHMS SJIEKTpUUECKOro Toka. Mcrounuku Toka. Cuina Toka. IlocTossHHBIN TOK.

Hanpsokenue. 3akon Oma 1t ydacTka LEmu.

DNeKTpUYECKOe CONMPOTUBIIEHUE. Y IeJIbHOE CONPOTUBIIEHUE BelecTBa. [locnenoBarensHoe, mapamienbHOe, CMEIIAHHOE COEAMHEHNE TPOBOIHUKOB.

Pabota snexktpuueckoro Toka. 3akon Jlxoyns—Jlenna. MomHOCTb 3IEKTPUYECKOTO TOKA.

DNEeKTpOABMKYIAs CUJla U BHYTPEHHEE CONPOTHBICHUE MCTOYHMKA TOKA. 3akoH Oma Iy MOJHOM (3aMKHYTOM) anekTpuyeckoi nenu. Kopotkoe
3aMbIKaHUE.

DNEeKTpOHHAsl TPOBOIUMOCTh TBEPABIX METAIIOB. 3aBUCUMOCTh CONPOTUBJIEHUSI METAJUIOB OT TeMIeparypbl. CBEpXIPOBOAUMOCTb.

DneKTpuYeCcKuii TOK B Bakyyme. CBONCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBonuuku. CoOCTBEeHHAs U TPUMECHAs TPOBOAMMOCTE OMYIPOBOIHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBoJHUKOBBIE TPHOOPHI.

DNEeKTpUUECKUH TOK B pacTBOpPAX M pacilylaBax 3JEKTPOIUTOB. DIEKTPOIUTHYECKAS AUCCOIHALIMSL. DIEKTPOIIU3.

DnekTpuyeckuil TOK B razax. CaMoCTOATENbHBIN U HECAMOCTOSATENbHBIN pa3psia. Monnus. [lna3ma.

TexHUYeCcKrne yCTpPOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: aMIIEpPMETP, BOJIBTMETP, PEOCTAT, UCTOYHHUKH TOKa, AJIEKTPOHArpeBaTeIbHBIE TPHOOPHI,
ANEKTPOOCBETUTENbHBIE MPUOOPHI, TEPMOMETpP COIMNPOTUBIEHUS, BAaKyyMHBIA JIHOJA, TEPMHUCTOPHI U (POTOPE3UCTOPHI, MOTYNPOBOJHUKOBBIA AHO],
raJlbBaHUKA.

Jlemoncmpayuu

N3mepenne critbl TOKa U HAPSDKCHHS.

3aBUCHMOCTb COMPOTUBIICHUS IUIUHIPUUECKUX MPOBOJAHUKOB OT JJIMHBI, IJIOIIA M MOTIEPEUYHOTO CEYEHHS U MaTepHala.



CMeriaHHOE COeIMHEHHE TPOBOIHUKOB.

[Ipsimoe n3MepeHue 3IeKTpOABIKYIIEH cuibl. KOpoTkoe 3aMblkaHNE IaJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHEIO CONPOTHUBIICHUS.

3aBUCHUMOCTb COIIPOTHUBIICHUSI METAJUIOB OT TEMIIEPATYPBHI.

IIpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoii pa3psa v IPOBOJIUMOCTh BO3/lyXa.

OAHOCTOPOHHSISI TPOBOJUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3ydeHne cMEIIaHHOTO COEIMHEHMSI PE3UCTOPOB.

W3mepeHue 31eKTpoIBUKYILEH CUIIbl HCTOUHUKA TOKA M €0 BHYTPEHHETO COMPOTHUBIICHHUS.

HaGurotenune amektpoiusa.

MexnpeamMeTHbie CBSI3H

Wzyuenne kypca ¢usmku 06a3oBoro ypoBHs B 10 Kilacce OCYyIIECTBISETCS C YYETOM COAEPIKATEIBHBIX MEXKIPEJAMETHBIX CBSI3eH C Kypcamu
MaTeMaTHKH, OMOJIOTMH, XUMHUH, Teorpapuu U TEXHOJIOTUH.

Mescnpeomemusie nousmus, CBSI3aHHBIE C W3YYEHHEM METOAOB HAyYHOTO TO3HAHUS: SBICHHE, HAy4YHBIH (DakT, rumore3a, puU3NUecKas BEIHYUHA,
3aKOH, TeOopHsl, HAOJII0ACHUE, SKCIIEPUMEHT, MOJEIUPOBAHKE, MOJIEb, U3MEPEHHUE.

Mamemamuka: penieHue CUCTEMBbl YpaBHEHUH, IMHEHHas QyHKIM, mapaboia, rumnepboia, ux rpadMKy ¥ CBOHCTBA, TPUTOHOMETPUYECKHE (DYHKITHH:
CHHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO, BEKTOPHI M UX MPOSKIIUU HA OCU KOOPJMHAT, CJI0XKEHUE BEKTOPOB.

Buonoeus: MexaHuueckoe IBM)KEHUE B KHUBOW mpupojae, nud¢ysus, ocMoC, TEMI000MEeH >KUBBIX OPraHM3MOB (BUbBI TEIIONEPENayuH, TEMJIOBOE
paBHOBECHE), DJIEKTPUUECKUE SBJICHUS B KUBOU IPUPOJE.

Xumus: TUCKPETHOE CTPOCHHUE BEIIECTBA, CTPOCHHME aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA, MOJSPHAs Macca, TEIUIOBbIE CBOMCTBA TBEPHABIX TEII,
AKHUJKOCTEH U ra30B, JJIEKTPUUECKHE CBONCTBA METAJUIOB, 3JIEKTPOJIUTHYECKAs TUCCOLIMALNs, TaJIbBaHUKA.

l'eoepaghus: BIa)XHOCTB BO3/lyXa, BETPHI, 0apOMETpP, TEPMOMETD.

Texnonozus: mpeoOpa3oBaHUE [BHKEHUI C HCIOJIb30BAHMEM MEXAaHU3MOB, YYET TpPEHHs] B TEXHUKE, MOAIIMIHUKU, HCIOJIb30BAHHE 3aKOHA
COXpaHEHMs MMITyJbca B TEXHHUKE (pakeTa, BOJAOMET M JApYyrue), JABUraTeilb BHYTPEHHETrO CropaHus, napoBas TypOMHA, OBITOBOM XOJOAWUJIBHUK,
KOHJUIIMOHEP, TEXHOJIOTUU TOJY4YEHHUsS COBPEMEHHBIX MAaTe€pHalloB, B TOM YHCJIE€ HAaHOMAaTepHUaJioB, U HAHOTEXHOJIOTHH, 3JIEKTPOCTaTUYECKas 3alluTa,
3a3eMJIeHHE YJIEKTPOIPUOOPOB, KCEPOKC, CTPYIHHBINA PUHTEP, SJEKTPOHArpeBaTeIbHbIE IPHOOPHI, IEKTPOOCBETUTENbHBIE TPUOOPHI, FAJIbBAaHHUKA.

11 KJIACC

Paznen 4. DiekTpoanHaMuKka
Tema 3. Maznummnoe none. INeKmpoMacHUMHAA UHOYKUUA
[TocTostHHBIE MarHuThl. B3auMoaeicTBUE MOCTOSHHBIX MarHUTOB. MaruuTHoe noje. BekTtop marHutHOW wHAYKUMH. [IpuHIMD cynepno3unuu
MArHUTHBIX oJied. JInHun MarHuTHOM MHAYKIMU. KapTrHa TMHUNA MAarHUTHOW MHIYKIIUH MOJISI TOCTOSHHBIX MAarHUTOB.
MarnuTHO€e 1noJie MPOBOJHMKA ¢ TOKOM. KapThHa NTUHUNA MHIYKUUM MAarHUTHOTO MOJS JUIMHHOTO MPSIMOTO MPOBOJHUKA M 3aMKHYTOI'O KOJIBLIEBOTO
MMPOBOJIHHKA, KaTyIIKH ¢ TOKOM. OmbIT Dpcrena. BzanmoelicTBre mpoBOAHIKOB C TOKOM.
Cuna AMmepa, €€ MOJyJIb U HalpaBJICHHUE.



Cuna Jlopenua, e€ Monynb U HanpaBiieHUE. [[BuxkeHne 3apsHyKeHHONW YacTULIBI B OJHOPOIHOM MarHUTHOM nojie. Pabota cuisl Jlopenua.

SIBneHue 31€KTpOMarHUTHON MHAYKUMHU. [OTOK BEekTOpa MarHMUTHOW MHIYKLIMH. DJIEKTPOJABMIKYILIAS CHjIa MHAYKUHU. 3aKOH 3JEKTPOMAarHUTHOMN
nHaykunu dapazest.

BuxpeBoe anekrpudeckoe mosie. JNEeKTPOABIKYILAs CUla HHAYKIMY B IPOBOJHUKE, IBHKYILIEMCS IOCTYNATEIbHO B OAHOPOJHOM MarHUTHOM IOJI€.

[IpaBuio Jlenna.

NHaykTUBHOCTG. SIBIEHHE CAMOMHAYKLINN. DIEKTPOABIKYILAs CHUla CAMOMHAYKLIUH.

DHeprusi MarHUTHOTO MOJISl KATYIIKU C TOKOM.

DNeKTPOMarHuTHOE ToJIe.

TexHuueckue yCcTpoNuCTBAa M MPAKTUYECKOE MIPUMEHEHHUE: MOCTOSHHBIE MAarHUThI, 3JIEKTPOMArHUThI, AIEKTPOJIBUTaTeb, YCKOPUTEIN 3JE€MEHTAPHbIX
4aCTHUL, UHAYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OmnsIT Dpcrena.

OTKJIOHEHUE AJIEKTPOHHOI'O ITy4YKa MAarHUTHBIM I1OJIEM.

JInHMY MHIYKIMYA MarHUTHOTO TIOJIA.

B3aumMopeiicTBrue JByX MPOBOJAHUKOB C TOKOM.

Cuna Amrepa.

JericrBue cuibl JIopeHIa Ha HOHBI JJIEKTPOJIUTA.

SIBneHue 3eKTPOMArHUTHON MHAYKIINH.

IIpaBuio JleHna.

3aBUCUMOCTBD JIEKTPOJIBUKYILEN CUIIBI MHIYKIIMU OT CKOPOCTH U3MEHEHUSI MarHUTHOT'O MOTOKa.

SIBrieHME CAaMOMHIYKIIU Y.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomol

N3yueHne MarHuTHOTO NOJI KaTYIIKH C TOKOM.

HccnenoBanue necTBUA IOCTOSSHHOIO MAarHATA HA PAMKY C TOKOM.

HccnenoBanue SBIeHUs 2IE€KTPOMArHUTHON MHIYKIUU.

Pa3nea 5. Kosiebanust 1 BOJTHBI
Tema 1. Mexanuueckue u 31eKmMpoMAaZHUMHbIE KONCOAHUA
KonebarenbHas cucrtema. CBoOOAHBIE MexaHUYeckue KoiebaHus. ['apmonnueckue kosnebanus. Ilepuon, yacrora, amminryna u ¢asza kKoneOaHUM.
[Tpy>xuHHBINA MasTHUK. MaTeMaTu4eckuii MasiTHUK. Y paBHEHHE FrapMOHUYECKUX KojeOanuil. [IpeBpalienne sHepruu npu rapMOHUYECKUX KOJICOaHUX.
Konebartenbublit KoHTYp. CBOOOAHBIE AJIEKTPOMATHUTHBIE KOJI€OaHUSI B UEATbHOM KOJIeOaTeTbHOM KOHTYpe. AHAJOTUSl MEXIy MEXaHUYECKUMHU U
3JIEKTPOMArHUTHBIMH KosebanusMu. @opmyna TomcoHa. 3aKOH COXpaHEHUS SHEPTUH B UI€aIbHOM KoJe0aTeIbHOM KOHTYpE.
[IpencraBnenne o 3aTyxaromux KojeOaHusx. BeiHy kK IeHHBIE MeXaHHYeCcKe KoeOanus. PezoHanc. BeiHyXIeHHBIC 2JIEKTPOMarHUTHBIE KOJIeOaHMs.
[Tepemennsiii Tok. CuHycOUJanbHbIH NEPEMEHHBIM TOK. MOIIHOCT MEPEMEHHOT0 TOKa. AMIUIMTYIHOE W JEWUCTBYIOIIEe 3HAUCHHE CHIIBI TOKa U
HaTIPSHKCHHUS.



Tpanchopmarop. IIpousBoacTBo, nepenaya U MOTpeOICHUE AIEKTPUUECKONW PHEPrHH. DKOJIOTHMUECKHUE PUCKH MPHU MPOU3BOACTBE AJIEKTPOIHEPIUU.
KynbpTypa ncnonb3oBaHus 3J€KTPOIHEPTUN B TOBCETHEBHOM KU3HU.

TexHuyeckue ycTpoiicTBa U MPaKTUYECKOE MPUMEHEHHUE: AIEKTPUUECKHI 3BOHOK, FeHepaTop NEPEMEHHOr0 TOKa, JIMHUU 3JIEKTpoIiepeiay.

Jlemoncmpayuu

HccnenoBanue napameTpoB KojiedaTeNbHOM cucTeMbl (MPYKUHHBIN UM MAaTEMaTUYECKUI MasTHUK).

HaGmotenue 3aTyxaroniux KoiaeOaHui.

HccnenoBanue CBOMCTB BBIHYKIEHHBIX KOJICOAHUH.

Habmonenue pe3onanca.

CBOOOIHBIE ANEKTPOMArHUTHBIE KOJIeOaHus.

OcuumiorpamMmsl (3aBUCUMOCTH CHIIBI TOKA M HANPSDKEHUSI OT BPEMEHH ) JJISI SJIEKTPOMArHUTHBIX KOJICOAHUM.

Pe3onanc npu nocnenoBaTebHOM COSTUHEHUH PE3UCTOPA, KATYIIKW HHAYKTUBHOCTH U KOHJEHCATOPA.

Mopenb TUHUHU SIEKTPOIIepeaaun.

Yuenuueckuii sxcnepumenm, nabopamoptvie pabomol

HccnenoBanue 3aBUCUMOCTH TIEPHOA MaJIBIX KOJICOAHMIA Ipy3a HAa HUTH OT JUTMHBI HUTH U MacChl TPpy3a.

HccnenoBanue nepeMeHHOr0 TOKA B IIETIH U3 MOCIEA0BATEIHHO COETMHEHHBIX KOHICHCATOPA, KATYIIKU U PEe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpomMazHumHble 60JIHbL

MexaHuueckue BOJIHBI, yclioBUsl pacrnpoctpaHeHus. [lepuon. CkopocTh pacmpocTpaHeHHs U AjduHa BOJHBL [lomepednble W MpOAOIbHBIE BOJIHBIL.
WnTepdepennus u nudpakuns MEXaHUUECKUX BOJH.

3Byk. CkopocTh 3ByKa. [ poMKkocTh 3ByKa. BeicoTa Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHHIE BOJHBI. Y CIIOBHS M3JIY4YE€HUS AJIEKTPOMArHUTHBIX BOJH. B3anMHuas opueHTanus BektopoB E, B, V B anekTpoMarHUTHON BOJHE.
CBoiicTBa 2JIEKTPOMArHUTHBIX BOJIH: OTPaXXEHUE, MPETOMIICHHE, MToIspu3anus, rudpakiuus, narepdepeniins. CKOpoCTh 3JIEKTPOMArHUTHBIX BOJIH.

[IIxana 3eKTpOMarHUTHBIX BOJH. [I[puMeHeHe 2JIeKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHIMIIBI paOCBA3Y U TENIEBUACHUS. Paaronokanus.

DNEeKTPOMarHuTHOE 3arps3HEHUE OKPYKAIOLIEH CPEbl.

TexHUYeCcKrEe YCTPONUCTBA U MIPAKTUUYECKOE MPUMEHEHUE: MYy3bIKaIbHBIE HHCTPYMEHTHI, YITPa3BYKOBasi JUArHOCTUKA B TEXHUKE U MEIUIIMHE, pajaap,
paauonpuéMHUK, TEIEBU30p, aHTeHHa, TenedoH, CBY-neub.

Jlemoncmpayuu

OO0pazoBanue 1 pacIpoCTpaHEHHUE MOMEPEYHBIX U MPOJIOJIBHBIX BOJH.

Konebmromnieecs Teno Kak UCTOUYHUK 3BYyKa.

Habmoienne oTpakeHus U MpeoMIICHHUS MEXaHUYEeCKUX BOJIH.

Habmonenue nntepdepeHnu u AMPpakiiuy MEXaHU4eCKUX BOJIH.

3BYKOBOM pE30HAHC.

HalGmronenue cBs3u TpOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUTUTY/I0M M 9aCTOTOM KOJIeOaHUH.

HccnenoBanue CBOWCTB 2JIGKTPOMArHUTHBIX BOJIH: OTpaKeHUE, MPEIoMIICHHE, ToNspu3amus, tudpakius, nHTephepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsmonuHeliHOe pacipocTpaHeHHe CBETa B OJHOPOAHOM cpene. JIyu cBeta. ToueuHblii HCTOUHHK CBETA.



OTtpaxxeHue cBeta. 3aKOHbI OTpaskeHus cBeTa. [locTpoeHne n300pa>keHul B IIIOCKOM 3epKalie.

[Ipenomienue cBeta. 3aKOHBI MPETOMIICHUS CBeTa. AOCONIOTHBIM mMOKa3zarenb mpenomiieHus. IlonHoe BHyTpeHHee oTpakenue. IlpeaenbHblil yroiu
MIOJIHOTO BHYTPEHHErO OTPAKEHHUSL.

Hucniepcus csera. ClioxHBIH cocTaB Oenoro cera. L[Ber.

Cobuparone U pacceuBaronue JuH3bl. ToHKas JMH3a. DOKYCHOE PAacCTOSTHUE U ONTHUYECKas Cuila TOHKON JuH3BI. [locTpoeHue m3oOpaxeHuil B
COOMPAIINX ¥ pacCeHBAIOMIKX JIMH3aX. DopMyrna TOHKOH JTWH3EI. YBEITUYCHUE, 1aBaeMOe JIMH30H.

[Ipenenbl IpUMEHUMOCTH T€OMETPUYECKOM ONITHUKHU.

BonnoBas ontuka. MaTepdepennus cBera. KorepeHTHbIE HCTOUHUKHU. YCIOBHS HAOMIONEHUS MAaKCUMYMOB M MHHHUMYMOB B WHTEep(hEpEeHIIMOHHON
KapTUHE OT JIBYX CHH(]A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakmus csera. Judpakunonnas pemérka. YcloBHe HAOMIOACHUS TJIABHBIX MAaKCHMyMOB NpU TaJ€HUM MOHOXPOMATHUYECKOTO CBETa Ha
TUGPAKIIMOHHYIO PEHIETKY.

[Tonspuszanus ceera.

TexHuyeckue ycTpoiicTBa M MPAKTHUECKOE MPUMEHEHHE: OYKH, Jyma, (oToamnmnapar, NPOEKIIMOHHBIN amnmapaT, MUKPOCKOII, TEIECKOI, BOJOKOHHAas
OIITHKA, TU(PAKINOHHAS PEHIETKA, TIOISIPOU/.

Jlemoncmpayuu

[TpssMonmHEHOE pacTpocTpaHeHHe, OTPAKEHHUE U MpesloMIIeHne cBeTta. OnTudeckue npudopsl.

[TonHoe BHyTpeHHee oTpaxeHue. Moiens cBeToBOA.

HccnenoBanue cBOWCTB N300paKeHHI B TMH3aX.

Mopenn MEKpOCKOIA, TEIECKOIIA.

Habmonenue untepdepeHIim cera.

Ha6mronenue aqudpakuuu cera.

HaGntonenue nucnepcuu cBeTa.

[TonyueHue cekTpa ¢ HTOMOIIbIO PU3MBI.

[Tonmy4yeHue criekTpa ¢ HOMOIIBIO AU(PPAKIIMOHHON PEIIETKY.

Habntoienue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomol

N3mepenne nokasaresns npesioMIIeHUs CTEKIIA.

HccnenoBanme cBOWCTB N300paKeHHId B TUH3aX.

HabGmronenue aqucnepcun certa.

Pa3znen 6. OcHOBBI crieMAIbHONM TEOPUH OTHOCUTEJIBHOCTH
I'panu1pl IPUMEHNMOCTH KJIACCUUECKON MeXaHUKH. [locTynarsl ciennanbHOM TEOpUH OTHOCUTENBHOCTH: HHBAPUAHTHOCTh MOJYJISl CKOPOCTH CBETA B
BaKyyMme, IPUHIIMI OTHOCUTEIbHOCTH DUHIITEHHA.
OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTHU. 3aMEJIEHNE BPEMEHU U COKPALLEHUE JUIUHBI.
DHeprus U UMMYJIbC PEISTUBUCTCKON YaCTHIIBI.
CBs13bp Macchl C SHEPTUEN U UMITYJIBCOM PEIATUBUCTCKOM YaCTHULIBI. DHEPT U MOKOSI.



Paszpen 7. KBanToBas pusuka

Tema 1. dnemenmol KGAHMOBOI ONMUKU

®otonsl. Dopmyna [Inanka cBsi3u sHEprun (HOTOHA € €ro YaCTOTON. DHEPrusi U UMIYJIbC (HOTOHA.

OtkpoiTie u uccinenoBanue porodddekra. Onbitel A. I'. CroneroBa. 3akonsl ¢poTodddekra. YpaBuenue DitHmTeitHa 1 hotodddekra. «KpacHas
rpanuna» Gotorddexra.

JlaBrenne cBera. Onbithl [1. H. JIeGenena.

XUMHYECKOE IEHCTBUE CBETA.

TexHuyeckue ycTpoiicTBa U MpakTUYeckoe MpuMeHeHue: (POTOIEeMEHT, (OTOAATYHK, COJTHEUHas OaTapesi, CBETOAHOI.

Jlemoncmpayuu

D010 eKT Ha YCTaHOBKE C IMHKOBOM MIIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHETro GoTodddekra.

Ceroaguon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. OmbiTel Pesepdopaa mo paccessauro o -uactuil. [lnanerapraas monens aroma. [loctymarer bopa. M3inydenne u morionieHue
(hOTOHOB MpU NEPeXo/Ie aToMa C OJHOTO YPOBHS HEPTUU Ha Apyroil. Buasl ciektpoB. CiekTp ypoBHEH SHEpPruu aToMa BOAOPOA.

Bonnoseie cBoiicTBa yactuil. Bonuel ne bpoiinsa. KoprnyckynsipHO-BOIHOBOM Ayanu3M.

CrioHTaHHOE U BBIHYKJEHHOE U3ITyYCHHE.

TexHuueckue ycTpoicTBa U NPAKTUYECKOE IPUMEHEHHE: CIIEKTPaIbHbIM aHaIN3 (CIIEKTPOCKOI), JIa3ep, KBAHTOBBIM KOMIBIOTEP.

Jlemoncmpayuu

Mognens omnbita Peszepdopra.

Omnpenenenre AJMHBI BOJIHBI JIa3epa.

HabnroneHue nuHeyaThIX CIEKTPOB U3TyYEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomol

HalGmronenue nuHeiyaToro criekTpa.

Tema 3. Amomnoe a0po

DKCIEpUMEHTBI, JOKAa3bIBAIOIIME CIIOXKHOCTh CcTpoeHus snapa. OTkpbiTHE pagumoakTHBHOCTU. OmbiThl Pesepdopna mo ompeneneHuto cocraBa
pannoakTuBHOrO M3ny4yenus. CBoiicTBa anbga-, 6eta-, raMMa-u3iyueHus. BiausiHue paguoakTHBHOCTH Ha )KUBbIE OPraHU3MBI.

OTtkpsiTHE TIpOTOHA U HeWTpoHa. Hykionnast moaens siapa ['elizenOepra—lBanenko. 3apsn siapa. MaccoBoe uuncino siapa. M3otomnsl.

Anbda-pacniaa. DIeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnan. ['amma-uznydenue. 3aKoH paJuO0aKTUBHOTO Paclaia.

DHeprus cBA3M HYKJIOHOB B sifpe. SnepHbie cuibl. JledekT maccsl siipa.

SAnepHsle peakuuu. JlelieHUe U CUHTE3 SAEP.

SAnepusiii peaktop. Tepmosaepublii cunres. [Ipo0ieMbl 1 TepCHeKTUBBI SIEPHON IHEPTETUKH. DKOJIOTUYECKUE aCIEKThI AEPHON SHEPTETUKH.

OnemeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.



MeTo 61 HA0JIIOIEHUS U PErHCTPAIH 3JIEMEHTAPHBIX YaCTHII.

@dyHnaMeHTaIbHBIC B3aUMOACHCTBHS. EAMHCTBO (PM3NYECKOI KapTHHBI MHpA.

TexHuyeckue ycTpoiicTBa U MpakTUYeCKoe MPUMEHEHUE: JO3UMETp, kamepa Bunbcona, siiepHblil peakTop, aToMHasi 6oM0a.
Jlemoncmpayuu

Cu€TurK HOHU3UPYIOLIUX YACTHII.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue TpekoB vacTuil (110 TOTOBBIM (oTorpadusim).

Pa3znen 8. DiieMeHTHI ACTPOHOMHUU U ACTPOPUZUKH

Oransl pa3BuTus acTpoHoMuu. [IpukinagHoe 1 MUPOBO33pEHUYECKOE 3HAUCHUE aCTPOHOMMUH.

Bun 3Bé3anoro He6a. Co3Be3ausi, spKkue 3BE3/bl, IIIAHETHI, X BUIMMOE ABH)KECHHUE.

Conneunas cucrema.

Connue. ConHeuHast akTUBHOCTb. MicTounuk sHeprun ConHIa u 3BE31. 3BE3/bl, UX OCHOBHBIE XapaKTEpPUCTUKU. [lnarpaMma «CreKkTpaabHbIN Kilace —
CBETUMOCTb». 3BE3/bl IJIaBHOW IOCIEI0BAaTEIbHOCTH. 3aBUCHUMOCTh «Macca — CBETHUMOCTb» JJIs 3BE3] TIJIaBHOW IOCIEN0BaTENbHOCTH. BHyTpeHHee
cTpoeHue 3B€311. COBpeMEHHbIE IPEICTABICHUS O TPOUCXO0KACHUH U 3BOIoUUU CoJIHIA U 3BE3/1. DTalbl )KU3HU 3BE3].

Mneunsii [Tyt — Hama [Nanaktuka. Ilonoxenue u nBuwxenue Connua B 'anaktuke. Tumnbl ranaktuk. Paguoranaktuku u kBasapbl. YEpHbIE IBIPHI B
s/ipax rajJjakTUK.

Bcenennas. Pacuupenue Beenennoit. 3akon Xa60:ma. PasOeranue ranakruk. Teopus bonbuioro B3psiBa. PenukToBoe u3inydeHue.

MacmrabHas ctpykTypa Beenennoii. Meraranaktuka.

Hepeménnsie npo0ieMbl aCTpPOHOMUH.

Vuenuueckue nabnrooenus

HaGnroneHuss HEBOOPYKEHHBIM TJIa30M C HCHOJIb30BAHUEM KOMIBIOTEPHBIX MPUIIOKEHUH JUIS ONpENEIeHUsl MOJOXKEHUsS HEeOECHBIX OOBEKTOB Ha
KOHKPETHYIO JJaTy: OCHOBHBIE co3Be3/1si CeBEpHOIo Moylapus U SpKue 3BE3/bI.

Habmonenus B Teneckon JlyHsl, maner, Mneunoro [1ytu.

Oo0o01maruiee NoBTOPEHNE

Ponb ¢u3nkn u acTpOHOMUHU B SKOHOMHUYECKOU, TEXHOJIOIMUYECKON, COLMAIBHON U ATUYECKOH cdepax NesITeIbHOCTH YelloBeKa, pOjib U MECTO (U3UKU
1 aCTPOHOMHH B COBPEMEHHOM Hay4HOW KapTUHE MHpA, POJb (PU3NUYECKON TeOpUU B (POPMHUPOBAHUH MPEACTABICHUMN 0 (PU3NUYECKON KapTHHE MUpPa, MECTO
¢u3nvecKkoil KapTUHBI MHUpa B OOIIEM PsTy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEICTaBIECHUI O IpUpOIe.

MexnpeamerHblie CBA3H

Wzyuenune kypca ¢usuku 6a3oBoro ypoBHs B 11 Kiacce OCyIIeCTBISiETCS C YUETOM COJAEPXKATENBHBIX MEXKIPEIMETHBIX CBSI3eH ¢ Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemmuvie nousamus, CBSI3aHHbIE C W3YYEHHEM METOJOB HAyYHOrO TO3HAHUS: sIBJICHHWE, HAy4YHbIN (akT, runoresa, (pusnyeckas BEIUYHHA,
3aKOH, TEOpHsl, HAOIIOICHNE, SKCIIEPUMEHT, MOJIEIMPOBAHNE, MO/JIENb, U3MEPEHHE.

Mamemamuxa: pelieHue CHCTEMbl YpaBHEHHH, TPUTOHOMETpUYECKHE (DYHKIMH: CHHYC, KOCHHYC, TAaHT€HC, KOTAHT€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOKJIECTBO, BEKTOPHI M MX MPOEKLUU Ha OCH KOOPIMHAT, CIOKEHHE BEKTOPOB, MPOU3BOAHBIE AJIEMEHTApHBIX (YHKIIMH, MPU3HAKH
10100 TPEYTOJIbHUKOB, ONpeAeIeHNE TUIOIIAAN TUIOCKUX GUTyp 1 00bEMa Tell.



Buonoeus: snexTpuyeckue SBICHUS B JKUBOW IpPUpPOJE, KoleOaTelabHbIC JABHKEHMS B JKMBOM NPHUPOJE, ONTHUYECKUE SIBICHUS B KUBOW IpPUPOE,
JEUCTBHE paJvaliiy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOGHHUE aTOMOB M MOJIEKYJ, KpPUCTAJUIMYECKas CTPYKTypa TBEPABIX TeJ, MEXaHW3Mbl 0Opa30BaHUSA KPUCTALIMUYECKOW pPEHIETKH,
CIEKTpaJIbHBIN aHAIIN3.

I'eocpaghus: MarHUTHBIE MOJIIOCA 3EMIIH, 3aJI€)KU MarHUTHBIX PYA, GOTOChEMKA 36MHOM MOBEPXHOCTH, IPECKa3aHUE 3EMIIETPSICEHUI.

Texnonozus: TMHAN DIEKTPOIIEpead, FTEHEPATOP IIEPEMEHHOIO TOKA, 3JIEKTPOABUraTellb, MHIAYKIMOHHAA [1€4b, Paaap, paAuoNpUEMHHUK, TEIEBU30D,
aHTeHHa, TesiepoH, CBU-neup, NpoeKIMOHHBIN annapaT, BOJOKOHHAs ONTHKA, COJIHEYHas OaTapes.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yuebHoro mpeamera «@Pu3uka» Ha YpPOBHE CpeqHero oobiero obOpazoBaHus (0a30BbIi ypOBEHb) JODKHO OOECHEUHUTH TOCTHXKEHUE
CJIEIYIOIIUX JIMYHOCTHBIX, METAMIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIuuHOCTHBIE pe3yabTaTbl OCBOEHHMs yueOHoro mnpenmera «®Pu3nuka» JODKHBI OTpakaTb TOTOBHOCTb M CIOCOOHOCTh OOydYaromuxcs
PYKOBOJICTBOBATHCS C(HOPMUPOBAHHON BHYTPEHHEW IMO3WIUEH JIMYHOCTH, CHCTEMOH HEHHOCTHBIX OPHEHTAIMH, MO3UTHBHBIX BHYTPEHHHX YOEXKICHUH,
COOTBETCTBYIOLIUX TPAJULIMOHHBIM LIEHHOCTSIM POCCUHMCKOI0 OOIIECTBA, PACHIMPEHHUE KU3HEHHOIO OIBITa U ONbITa JAEATEIbHOCTH B IPOLIECCE PeaTln3aluu
OCHOBHBIX HalpaBJ€HUI BOCIIUTATEIBHOMN 1€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaskaaHCcKOro BOCIIUTAHUSA:

C(OPMHUPOBAHHOCTh TPAKIAAHCKOH MO3UIMK 00yUarOIIEerocs: Kak akTHBHOTO M OTBETCTBEHHOI'O WIEHA POCCUHCKOro OOIIeCTBa;

MPUHATHE TPAJIULMOHHBIX 00IEYETIOBEUECKUX TYMAaHUCTUUECKUX U IEMOKPAaTUYECKUX LIEHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO [ESITEIbHOCTh B MHTEpecax TIpakJaHCKOro oOOIIecTBa, y4yacTBOBaTh B CAMOYIPABICHHMM B 00pa30BaTEbHON
OpraHu3alNy;

YMEHHUE B3aMMOIEHCTBOBATh C COLIMAIbHBIMU HUHCTUTYTaMHU B COOTBETCTBHHU C UX (PYHKIUSAMH U Ha3HAUCHUEM;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU EATEIBbHOCTH;

2) IaTPHOTHYECKOT0 BOCTTUTAHMSI:

c(OPMHUPOBAHHOCTh POCCUMCKON I'paX/1aHCKON UAEHTUYHOCTH, TATPHOTU3MA;

LIEHHOCTHOE OTHOIIEHUE K FOCYIapCTBEHHBIM CHMBOJIAM, JIOCTHKEHUSAM POCCUHCKUX YUEHBIX B 001aCTH (PU3UKH U TEXHUKHU;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSI:

c(OPMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, ’TUYECKOTO IOBE/ICHUS;

CHOCOOHOCTh OLIEHMBATh CUTYAllMIO U MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHPYSICh HA MOPaJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH, B TOM
YUCJIE B I€ATEIBHOCTH YUEHOTO;

OCO3HAaHME JINYHOTO BKJIaJa B IOCTPOEHHE YCTOMUUBOTO OYAYILIEro;



4) 3¢TeTHYECKOr0 BOCIIMTAHHUS:

ACTETHYECKOE OTHOIIEHHE K MUY, BKIIFOYAst 3CTETHKY HAyYHOTO TBOPUYECTBA, IPUCYIIEr0 (PU3HUECKOM HAYKE;

5) Tpy10BOro BOCIIMTAHUS

MHTEpEC K pa3iuyHbIM cepam mpodecCHOHATbHON AEATEIbHOCTH, B TOM YHUCIIE CBSI3aHHBIM C (DU3UKOH M TEXHUKOW, yMEHHUE COBEpIIATh
OCO3HAHHBIN BBIOOP OyAyIIeH POPECCHH M PEeaTM30BBIBaTH COOCTBEHHBIE KM3HEHHBIE IITAHbI;

TOTOBHOCTb M CITOCOOHOCTH K 00pa30BaHUIO M CAaMOOOPa30BaHMIO B 00JaCTH (PU3UKK HA MPOTSKEHUH BCCH KHU3HU;

6) IK0JOrHYeCKOTr0 BOCIHTAHUS:

chOPMHUPOBAHHOCTH HKOJIOTHIECKOM KYJIbTYPhI, OCO3HAHKE TJI00aIBHOTO XapaKTepa SKOJIOTHUECKHUX MTPOOIeM;

IUTAHHPOBAHKE M OCYIIECTBIICHHE JICHCTBHUI B OKPYKAIOIIEH Cpe/ie Ha OCHOBE 3HAHMS [EJICH YCTOMYMBOTO Pa3BUTHS YETIOBEYECTBA,;

paciIpeHue OmbITa AesITeIbHOCTH SKOJIOTHYECKOM HAIPaBICHHOCTH HA OCHOBE UMEIOIINXCS 3HAHUH 110 (PU3HKE;

7) HEHHOCTH HAYYHOIO MIO3HAHMSI:

chOpPMHUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOMIETO COBPEMEHHOMY YPOBHIO Pa3BUTHs (DU3NUECKON HAYKH;

OCO3HAHHWE [IEHHOCTH HAYYHOM JIEATEIILHOCTH, TOTOBHOCTD B IPOIIECCE M3YUCHUS (PUBUKHU OCYIIECTBIIAThH MPOSKTHYIO M HCCIIEI0BATEIBCKYIO
ACATCIIbBHOCTD HHAUBUAYAJIbHO U B I'PYIIIIC.

METAIIPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTe/IbHBbIe yHHBepCcAIbHbIe y4eOHbIe AeiicTBUSA
Ba3oBblie Joruyeckue aeiicrBus:
CaMOCTOSITENIbHO (POPMYIIMPOBATh U aKTYyaJIM3UPOBaTh MPoOIIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;
OTIpEeAEIATh LENN JAEeSITeIbHOCTH, 3a]]aBaTh apaMeTPbl U KPUTEPUU UX TOCTUIKEHUS;
BBISIBJIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B pacCMaTpUBAEMbIX (PU3MUECKUX SBICHUSX;
pa3pabatbIBaTh IJIaH pelIeHHs] MPoOIeMbl C YUETOM aHAIM3a UMEIOLINXCS MaTepUaIbHbIX U HEMaTEPUAIbHBIX PECYPCOB;
BHOCHUTb KOPPEKTHUBBI B JIESITEILHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LENSIM, OLIEHUBATh PUCKH MTOCIEACTBHUM EATENBHOCTH;
KOOPJAMHHUPOBATH U BBIOJIHATH PA0OTY B YCIOBUSAX PEATbHOT0, BUPTYAIbHOIO U KOMOMHUPOBAHHOTO B3aUMOJEHCTBHS;
pa3BUBaTh KPEaTMBHOE MBIIUICHUE NPU PEIIEHUH KU3HEHHBIX MPOOIeM.
Ba3zoBble uccienoBarenbckue 1eiCTBUS:
BJIaJIeTh HAyYHOU TEPMHUHOJIOTHEH, KITFOUEBBIMH MTOHATUAMHU U METOAaMU (PU3NYECKOI HayKH;
BJI/IETh HaBBIKAMHM Y4€OHO-HCCIIEIOBATENbCKOM M MPOEKTHOM JesTeNbHOCTH B 00JIacTH (PU3UKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITETbHOMY ITOMCKY METOJIOB peleHus 3a/1a4 (PU3MUECKOro CoJepKaHusl, IPUMEHEHUIO PA3TUYHBIX METO/IOB TO3HAHMS;
BJIQJIETh BUJAAMHU JIEATEIBHOCTU IO MOJIYYEHHUIO HOBOTO 3HAHMS, €ro MHTEpIpPEeTaluy, MPeoOpa3oBaHUI0O U MPUMEHEHHUIO B Pa3IUYHbIX
y4EOHBIX CUTYalLlUsX, B TOM YMCIIE TIPU CO3JJaHUH Y4EOHBIX MPOEKTOB B 00JaCTU (PUBUKH;
BBISIBJISITH NPUYMHHO-CJIEACTBEHHBIE CBSI3M M aKTyalM3UpPOBaTh 3aady, BbIIBUraTh TUIOTE3y €€ pelleHHs, HaXOAWTb apryMEHThI JUIs
JI0Ka3aTeNIbCTBA CBOMX YTBEPKACHUM, 3a/1aBaTh apaMETPbl U KPUTEPUH PEILICHUS;
aHAJIM3UPOBATH MOJTYYCHHBIE B XO/I€ PEIICHUS 3aJa4l PE3yJIbTaThl, KpUTHUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE
B HOBBIX YCJIIOBHSX;
CTaBUTh U (POPMYIHPOBATH COOCTBEHHbIE 3a7]aul B 00pa30BaTENbHOM E€ATEILHOCTH, B TOM YUCIIE MTPU U3YyYeHUH (PU3UKU;



JaBaTh OLEHKY HOBBIM CHTYAI[UsM, OIIEHUBATH MPHUOOPETEHHBIH OIBIT;

YMETb MEPEHOCUTH 3HAHUS MO (PU3MKE B IPAKTHUECKYIO 001aCTh KU3HEIEATEIbHOCTH;

YMETh HHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTei;

BBIIBUTATh HOBBIE HJIEU, MPEJUIaraTh OPUTHHAIbHBIE TOAXOAbl U PEIICHNUS;

CTaBUTHb HpO6HeMBI 1 3aJia4yu, JOIMYyCKAroIHeC aAJIbTCPHATUBHBIC PCIICHUA.

PabGora ¢ undopmanmeii:

BJIAACTh HABLBIKAMHU IMOJTYYCHUSA I/IH(bOpMaI_[I/II/I (1)I/I3I/I‘-ICCKOFO COACpIKaHNUA U3 MCTOYHUKOB PA3HBIX TUIIOB, CAMOCTOATCIIBHO OCYIICCTBIIATH
MOKCK, aHAJIN3, CUCTEMAaTU3alIMI0 U UHTEPIIPETALNIO UH(POPMAIIUK Pa3IMYHBIX BUAOB U (DOPM MPE/ICTABICHHUS,

OIICHUBATH JJOCTOBEPHOCTH HH(OPMAIIHH;

UCIIOJIb30BaTh CpEACTBA HMH(DOPMALMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOTHMIl B pEIICHUU KOTHUTHUBHBIX, KOMMYHHKATHUBHBIX U
OpPraHM3aIMOHHBIX 3a/lad C COONIIoJIeHHEeM TpeOOBaHUI SPrOHOMHUKH, TEXHUKH O€30MacHOCTH, THTHUEHBI, PECYpCOCOCpEKECHHsI, MPABOBBIX U
ATUYECKUX HOPM, HOPM HH(OPMALIMOHHON OE30MaCHOCTH;

CO3J1aBaTh TEKCTHI (PU3MUYECKOTO COACPIKAHUS B PA3IMYHBIX opMaTax ¢ yu€ToM HazHaueHHsI HH)OPMAIMH U IeJIEBOM ayTUTOPHUHU, BBIOHpast
ONTUMAJIBLHYIO (POPMY IIPEICTABICHUS U BU3YyATH3AI[IH.

KoMMyHHKaTHBHBIE yHUBepCaJIbHbIC YUeOHbIC 1eliCTBUA:

OCYILECTBIATH OOLIIEHHE HAa YpOKaX (PU3MKU U BO BHE-YPOUHOU JEATEIbHOCTH;

pacro3HaBaTb MPCAINOCBUIKA KOH(l)JII/IKTHBIX CI/ITyaI_II/Iﬁ " CMATYaTh KOH(l)JII/IKTI)I;

Pa3BEPHYTO U JOIMYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCIOIb30BAHUEM SI3BIKOBBIX CPEJICTB;

[IOHUMATh U UCIIOJIb30BaTh NPEUMYILECTBA KOMaH/IHON U UHIUBUIYalIbHON pabOThL;

BbIOMPATh TEMATUKY U METO/Ibl COBMECTHBIX JIEHCTBUI C yUETOM OOIIMX MHTEPECOB U BO3MOXKHOCTEH KaXJI0T0 WieHa KOJJICKTUBA;

IIpUHUMATh LCIIN COBMECTHOM ACATCIIBHOCTH, OPraHHU30BBLIBATL W KOOPAWMHUPOBATH I[CﬁCTBI/I?I no eé JOCTHIXKCHUIO: COCTaBJIATH IIJIaH
JeWCTBUH, pacrpeslesiaTh PoJid C yU€TOM MHEHUH Y4aCTHUKOB, 00CYX/1aTh pPe3yJIbTaThl COBMECTHOM paldoThI;

OLICHHMBATh KAYECTBO CBOETO BKJIA/1A U KaXJA0I0 yYaCTHHUKA KOMaH bl B OOIINI pe3yabTaT 10 pa3pad0TaHHBIM KPUTEPUSIM;

IIpeyIaraTb HOBBIE IIPOEKTHI, OLICHUBATh UJEH C NTO3ULMU HOBU3HBI, OPUTHHAIBHOCTH, IPAKTUYECKON 3HAYNMOCTH;

OCYHICCTBIIATE IMO3UTUBHOC CTPATCTUYCCKOC IMOBCACHHUEC B PA3JIMUHBIX CHUTyallUdX, MIPOABIIATH TBOPUYCCTBO U B006pa)KeHI/I€, OLITH
MHULIATUBHBIM.

PeryasiTuBHbIe yHUBEpPCAJIbHbIC Y4eOHbIE 1€ CTBUSA
Camoopranuzanusi:
CaMOCTOSITENTFHO OCYIIECTBIIATH MO3HABATENBbHYIO ACSITENFHOCTh B 007acTH (M3UKH U ACTPOHOMHUU, BBISABIATH MPOOJIEMBI, CTaBUTh U
dhopmynupoBaTh COOCTBEHHBIC 3a/1a4H;
CaMOCTOSITENTFHO COCTaBIISITh IJIaH PEIICHUs PacUETHBIX M KAa4eCTBEHHBIX 3ajad, IJIaH BBHITOJHEHHS] MPAKTHUYECKOH paboThl ¢ y4EToM
MMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U TIPEIMTOYTCHHIA;
JIaBaTh OLIEHKY HOBBIM CUTYaLIUSIM;
pacHIupsITh paMKH y4eOHOTO TIPEIMETa Ha OCHOBE JIMYHBIX MPEOYTCHUIM;
JieNaTh OCO3HAHHBIN BEIOOD, apTyMEHTHPOBATh €T0, OpaTh Ha ce0sl OTBETCTBEHHOCTH 32 PEIICHHUE;
OIICHUBAThH MTPUOOPETEHHBIN OIIBIT;



CIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSBICHHUIO SPYAULUU B OO0JACTH (PU3MKH, MOCTOSHHO IOBBINIATH CBOW 00Opa30BaTENbHBIA U

KYJbTYPHBI YPOBEHb.
CaMOKOHTPOJIb, SMOLMOHATbHbI HHTEJIEKT:

JlaBaTh OLEHKY HOBBIM CUTYaI[UsIM, BHOCUTh KOPPEKTUBHI B JIEATEIbHOCTh, OLIEHUBATH COOTBETCTBHE PE3YJILTATOB LIETISM;

BJIaJICTh HAaBBIKAMU MTO3HABATEIBHON pedIeKCHH KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBHI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YIHTATOB U
OCHOBAHHII;

MCIOJIBb30BATh MPUEMBI pe(IIeKCUN IS OLICHKH CUTYaIH, BEIOOpA BEPHOTO PEIICHUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEHICHUS 10 UX CHIKEHUIO;

MPUHUMATh MOTUBBI U AQPTYMEHTHI IPYTUX NP aHAIN3E PE3YNIbTAaTOB ACATEIbHOCTH;

MIPUHUMATD ce0sl, MIOHMMAasi CBOU HEJOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTUBBI U AQPTYMEHTHI IPYTUX NP aHAIN3E PE3YNIbTAaTOB ACATEIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIMOKH.

B mporecce moCTHXKEHUST TMYHOCTHBIX PE3YIbTATOB OCBOCHHS INMPOTPaMMbl MO (PHU3HMKE JJIS YPOBHS CPETHET0 O0IIero oO0pa3oBaHUS Y
00y4aroluXcsi COBEPIICHCTBYETCS YMOIIMOHANBHBIN HHTEIUIEKT, MIPEAIoIararoinii copMUpPOBAHHOCTE:

CaMOCO3HaHUSI, BKJIIOYAIOMIETO CIIOCOOHOCTh IMOHMMATh CBOE IMOIMOHAIBHOE COCTOSIHHE, BHJIETh HAIPABIICHHS Pa3BUTHS COOCTBEHHOM
SMOILIMOHANBHOM Cepbl, OBITh YBEPEHHBIM B ce0€;

CaMOpPEryJIUPOBAaHMs, BKJIIOYAIOIIETO CaMOKOHTPOJIb, YMEHHE MPUHUMATh OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIIOCOOHOCTH
alanTHPOBATHCS K IMOIIMOHAILHBIM H3MEHEHHUSM H MPOSBISITh THOKOCTD, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIOYAIOIIEH CTPeMIICHUE K JIOCTHXKEHUIO LN U YCIeXy, ONTUMU3M, HHUIIMATUBHOCTh, YMEHHE JIEHCTBOBATH
MCXO/I U3 CBOUX BO3MOYKHOCTEH;

SMIATHH, BKIIOYAIOUIEH CIMOCOOHOCTh MOHUMATh SMOIIMOHAIBHOE COCTOSIHHE APYTUX, YUYUTHIBATh €r0 MPU OCYILIECTBICHUH OOIIEHUS,
CIIOCOOHOCTH K COUYBCTBHIO U CONIEPEKUBAHUIO;

COLIMAJIbHBIX HaBBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTh BBICTPAaMBATh OTHOLIEHUS C APYTUMH JIIOJbMH, 3a00THUThCS, MPOSBIATH MHTEPEC U
paspeniaTh KOH()IUKTHIL.

HNPEAMETHBIE PE3YJIbTATHI

K xonmy o0yuenus B 10 kJjiacce nmpeaMeTHbIE Pe3ylbTaThl HA 0a30BOM YPOBHE JOJKHBI OTpa)xaTh C(HOPMUPOBAHHOCTh y OO0YUYaAIOIIUXCS
YMEHUU:

JIEMOHCTPHUPOBATH HA MPUMEPaxX POJb U MeCTO (hU3UKH B (HOPMUPOBAHUH COBPEMEHHOM HAYYHOW KapTHUHBI MUPA, B Pa3BUTUHU COBPEMEHHOMN
TEXHUKHU U TEXHOJIOTHH, B IPAKTUYECKOMN JAESITEIIbHOCTHU JHOJEH;

YYHUTHIBATh TPAHUIIBI MPUMEHEHHUS U3YYCHHBIX (DU3UYECKUX MOJICTICH: MaTepraibHasi TOUKa, MHEpIIMAJIbHAS CHCTeMa OTCuéTa, abCOIIOTHO
TBEPAOE TENO, UACATBHBINA a3, MOJAETH CTPOCHHUS Ta30B, KUAKOCTEH U TBEPABIX Tel, TOUYSUHBIN dNMEKTPUICCKHM 3apsii IPH pelIeHHH PU3NIECKUX
3ajauy;

pacmo3HaBaTh (pU3NYECKUE SBJICHHS (MIPOLIECCHI) U OOBACHATH WX HA OCHOBE 3aKOHOB MEXaHUKH, MOJEKYISIPHO-KMHETUYECKOW TEeOpUu
CTPOEHHMSI BEIIECTBA U ANEKTPOAMHAMHUKHI: PABHOMEPHOE U PABHOYCKOPEHHOE MPSMOJIMHENHOE IBUKEHUE, CBOOOIHOE MaJIEHUE Tell, ABUKEHHE 110
OKPYXKHOCTH, HHEpIIUs, B3auMoeicTBue ten, nuddysus, OpoyHOBCKOE IBUKEHHE, CTPOCHUE KHUAKOCTEH U TBEPABIX Tell, U3BMEHEHHEe 00BEMa Tel
IIpY HarpeBaHuu (OXJIAX/IEHUH), TEIUIOBOE paBHOBECHE, UCTIApEHUE, KOHIEHCAllHsl, IUIaBJIeHNe, KpUCTANIM3allls, KUIIEHUE, BIaXKHOCTh BO3/1yXa,



MOBBIIIICHUE IaBIICHUS Ta3a MPU €ro HArpeBaHUH B 3aKPBITOM COCY/IE, CBSI3b MEXIY NapaMeTpaMy COCTOSIHHSI ra3a B H30MPOIIeCcCax, dIEKTPU3AIHS
TeJl, B3aUMO/JICUCTBUE 3apsI0B;

OIHMCHIBATh MEXAaHMYECKOE JTBUKCHHE, UCTIONB3Ys (DU3MUECKHE BEIMUUHBL: KOOPAMHATA, TyTh, IEPEMEIICHHE, CKOPOCTh, YCKOPEHHE, Macca
Teja, Cuja, MMITYJIbC Tejla, KHHETHYECKas SHEPrus, MOTCHIIMAIbHAS SHEPrus, MeXaHHJeckas pa0doTa, MEXaHHYeCKash MOIIHOCTh; IPH ONMHUCAHUU
MPABWJIBHO TPAKTOBATH (PU3UUYECKUI CMBICI HCIIOJIb3yEeMbIX BEIIMYUH, UX 0003HAYCHUS M €JMHHUIIBI, HAXOAUTH ()OPMYIIBI, CBSA3BIBAIONINE JAHHYIO
(U3HYECKYIO BEIMYUHY C APYTUMHU BEIIMYNHAMM;

OIMCHIBATh U3YYCHHBIC TEIJIOBBIC CBOMCTBA TEJI M TEILIOBBIC SIBIICHUS, UCTOIB3Ysl (PU3MUECKUE BEIMYMHBI: JaBIICHUE Ta3a, TEeMIIepaTypa,
CpeIHss KHHETUYECKas YHEPTUs Xa0THIECKOTO JBHKCHHS MOJICKYJI, CPEIHEKBAIpaTHUHAS CKOPOCTh MOJICKYJI, KOJMYECTBO TCIUIOTHI, BHYTPEHH SIS
sHeprusi, pabora rasa, kodQPHUIMEHT MOJIE3HOTO AEHCTBUS TEIJIOBOTO JBHUTATENS, MPU OMHCAHUU NPABHILHO TPAKTOBATH (DU3MUECKUN CMBICI
HCIOJIb3YEMBIX BEIUYHMH, MX OOO3HAYCHUS W CIUHHUIbI, HAXOJUTh (POPMYJIbI, CBS3BIBAIOIIME JAHHYIO (DH3UYECKYIO BEIMYUHY C APYTHMHU
BEIUYHHAM,

OIMCHIBATh M3YYCHHBIC DJICKTPUUYCCKHE CBOMCTBA BEHICCTBA M JJICKTPUYECKHE SBICHHUS (ITPOLIECCHI), UCIIONIB3Ysd (QU3HUCCKHAE BEIIMYUHBI:
ANEKTPUYCCKUH 3apsi]l, SIEKTPUICCKOE MO, HANPSOKEHHOCTD IMOJISA, TIOTEHIIUAN, PA3HOCTh TIOTEHIIMAJIOB; TIPU OIMMMCAHWUU TPABUILHO TPAKTOBATH
(bU3NYEeCKU CMBICIT UCIIOJIb3YEMbBIX BEJIMUUH, UX 0003HAUYCHUS M CIMHHUIIBL, YKa3bIBaTh ()OPMYIIbI, CBS3BIBAIOIINE JAHHYIO (PH3UUECKYIO BETHUUHY
C IPYTUMH BEIIMYNHAMH,

aHAJIM3UPOBATh (PU3UUECKUE MPOIIECCHl U SBIICHUS, UCIIONB3Ys (PU3NYECKUE 3aKOHBI U MPUHIHUIBL: 3aKOH BceMupHoro tsrotenus, I, 11 u Il
3aKkOHbl HBIOTOHA, 3aKOH COXpPAHCHUS MEXaHMYECKOW SHEPIHH, 3aKOH COXPAHCHUS HMITYJIbCa, MPHHIUI CYNEPIO3UIUN CHJI, HPUHIHII
paBHOMPABUS WHEPIHUATBHBIX CUCTEM OTCUYETA, MOJEKYJISIPHO-KUHETHYECKYI0 TCOPHIO CTPOCHHS BEIECTBA, Ta30BBIC 3aKOHBI, CBSI3b CPEIHEH
KUHETHYECKOW HEPruH TEIUIOBOTO JBM)KCHHUS MOJICKYN ¢ aOCOJIOTHOW TEeMIIEpaTypoi, MEPBBIH 3aKOH TEPMOJWHAMHKH, 3aKOH COXPaHCHHS
ANEKTPUYECKOTO 3apsiia, 3akoH KyloHa, pu 3TOM pa3inyarh CIOBECHYIO (DOPMYITHPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BBIPAKCHUE M YCIIOBUS
(rpaHuIIbl, 00IACTH) MPUMEHUMOCTH;

OOBSICHSITh OCHOBHBIC TNPUHIUIBI JCUCTBHS MAIIWH, TPUOOPOB M TEXHUYECKHX YCTPOWCTB; pa3nyaTrh YCIOBUS HX 0€30macHOro
HUCIIOIL30BaHUA B ITIOBCEAHEBHON KU3HU;

BBITIOJTHATE dKCIIEPUMEHTHI 110 MCCIIEIOBAHNIO0 (PU3UUECKUX SBICHUN M MPOIIECCOB C HCITOJIB30BAHUEM IMPSMBIX M KOCBCHHBIX M3MEpPEHUH,
pu 3ToM (QOpMYIHPOBATH MPOoOIeMy/3afauy U TUMOTE3y y4eOHOTro HKCIEePHUMEHTa, COOMPATh YCTAaHOBKY M3 MPEIJIOKEHHOTO 0OOPYIOBaHUS,
MIPOBOJIMTH OMBIT U POPMYITHUPOBATEH BHIBO/IBI;

OCYIIECTBISTh MPSMbIE U KOCBEHHBIE W3MEpEHHUs (PU3UYECKHX BEIUYUH, MPU ITOM BBIOMPATh ONTUMANBHBINA CIIOCOO W3MEpEeHUs u
MCIIOJIb30BaTh U3BECTHHIC METOJIBI OIEHKH MTOTPEITHOCTeH N3MEPEHUIA;

HCCIIEIOBaTh 3aBUCHUMOCTH MEXAYy (PU3UYECKMMH BEIMYMHAMU C HCIOJIB30BAHUEM IMPSAMBIX W3MEpPEHHUI, MPHU 3TOM KOHCTPYHUPOBATH
YCTaHOBKY, (DMKCHPOBATh PE3yJIbTATHl MOJYUYCHHOH 3aBHCHUMOCTH (PU3WYCCKUX BEIMYMH B BHIC TAOMUI] W TpaduKOB, JIeIaTh BBIBOIBI IT0
pe3ynbTaTam HCCleI0BaHNUS;

coOTFOIaTh TpaBmiia OE30TaCHOTO TPY/Ia MPHU MPOBEICHUU UCCIICIOBAaHUI B paMKaX Y4eOHOTO SKCIIEPUMEHTA, YIeOHO-HUCCIIeIOBATEIILCKOM
Y TIPOEKTHOM JIEATENBHOCTH C UCTIOJE30BAHUEM U3MEPHUTEIBHBIX YCTPONUCTB U 1a0OpaTOPHOTO 000PYIOBAHHUS,

pemiars pacdEéTHBIC 3aJlaudl C SBHO 3aJaHHON (PH3UYECKOW MOJCIBIO, UCTOIB3Ysl (PM3UYeCKHe 3aKOHBI W MPHUHIIMITEI, HA OCHOBE aHAJIN3a
YCIOBUS 3a/1a4ll BBHIOMPATh (PU3UYECKYIO MOJIETb, BBLACTATh (PU3NYECKUE BETUYHMHBI U (OPMYIBI, HEOOXOAUMBIE ISl €€ pelIeHHs], TPOBOAUTH
pacUéThl U OIICHUBATH PEATbHOCTh IMOTYICHHOTO 3HAYCHHS (PH3UIECKON BETHUNHBI,

peliaTh KayecTBEHHbBIE 3aJaud: BBICTPAMBATh JIOTUYECKH HEMPOTUBOPEUMBYIO IIETIOYKY PACCYXIACHHM C OMOpPOl Ha M3YyUEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3MUECKUE SBIICHUS;



UCIONIb30BaTh TP pEHICHHH Y4YeOHBIX 3a/lad COBPEMEHHBIE WH(OPMAIMOHHBIC TEXHOJNOTUU [UJIS TOWCKA, CTPYKTYPUPOBAHHS,
UHTEpPIpETallMl U TPEICTaBICHUS Y4eOHOW W HAyYHO-TIOMYJISPHON HHQPOpMAIMH, IMOJYYEHHOM M3 Ppa3IUYHbIX HCTOYHUKOB, KPUTHUYECKU
aHAITM3UPOBATH MMOTYIaeMYyI0 HH(OPMAILIUIO;,

MIPUBOJIUTH MPUMEPHl BKIAJa POCCUUCKHX U 3apyOEKHBIX y4EHBIX-(DM3MKOB B pa3BUTHE HAyKH, OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO
MHpa, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHII;

HCIOJIb30BaTh TEOPETHUUECKHUE 3HAHUS 110 (PU3UKE B MOBCEAHEBHOM KHU3HU IJIs1 o0ecneueHrs 6€30MacHOCTH Mpu OOpallleHu! ¢ MPUOOpamMu u
TEXHUYECKUMH YCTPOUCTBAMHU, JJIsi COXPAHEHHUS 37I0POBbS U COOJIIOICHUSI HOPM 3KOJIOTMYECKOTO TOBEICHUS B OKPY KaIOILIEH Cpejie;

paboTaTh B Tpymle C BBIMNOJIHEHHEM pA3IUYHBIX COLHUANBHBIX pOJIeH, IUIAHUPOBATh PabOTy TPYIIbI, PAUOHAIBHO PACHPEIETh
00sI3aHHOCTH ¥ TUTAHUPOBATH JIEATEIBHOCTh B HECTAHIAPTHBIX CUTYallUsAX, aJCKBATHO OIECHUBATHh BKJIAJ KaXJIOTO W3 YYaCTHHKOB TPYIIHI B
pelieHrne paccMaTpuBaeMon IPOOJIEMBI.

K xonmy oOyuenuss B 11 Kjacce mpeaMeTHBIE pe3yabTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPa)XaTh CPOPMHUPOBAHHOCTH Y OOYUAIOIIUXCSI
YMEHUU:

JEMOHCTPHPOBATH Ha MPUMEPAX POJIH U MeCTO (PM3HUKHU B (DOPMHUPOBAHHH COBPEMECHHON HAyYHOW KapTUHBI MHPA, B PA3BUTHH COBPEMEHHON
TEXHHUKHU ¥ TEXHOJIOTHUH, B IPAKTUYECKON JeSTENbHOCTH JIOJICH, IEJTOCTHOCTh U €IMHCTBO (PU3NYECKON KapTUHBI MUDA;

VYUTHIBATh TPAHUIBI MIPUMEHEHUS U3YYCHHBIX (PHU3NYCCKUX MOJCIICH: TOUCUHBIA JJICKTPHUSCKUN 3apsl, JIyd CBETA, TOUCUHBIH HCTOYHHK
CBETa, AJIepHAas MOJIENb aTOMa, HYKJIOHHAsI MOJIeNTb aTOMHOTO $i/ipa MpHY pelIeHNH PU3NIECKUX 33/]a4;

pacrno3HaBaTh (hU3HuUecKHUe SBICHHS (TMpOIecChl) M OOBACHATH MX Ha OCHOBE 3aKOHOB DJIEKTPOJUHAMHKH M KBaHTOBOM (pu3mKu:
ANIEKTPUYECKasi MPOBOJUMOCTh, TEIIJIOBOE, CBETOBOE, XUMUYECKOE, MATHUTHOE JIEUCTBHS TOKA, B3aMMOJICHCTBHE MAarHUTOB, SJIEKTPOMAarHUTHAS
WHIYKINS, 1eACTBUE MAarHUTHOTO TOJISl HA TPOBOJAHUK C TOKOM U JIBUXKYIIUICS 3apsii, SJ€KTPOMAarHUTHbIE KOJICOaHHs U BOJHBI, IPSIMOJIHMHEHHOE
pacmpocTpaHeHHE CBETa, OTPAKCHHE, MPEIOMIICHIE, HHTepEpeHIINS, TU(PaAKIIU | TOJISIpU3aIHsI CBETa, AUCIICPCUs CBETa, (POTOIEKTPHUICCKUI
abdext (porosddexT), cBeToBOoe naBieHHE, BO3HUKHOBEHHE JIMHEWYATOrO CIIEKTpa aToMa BOAOPOJA, €CTECTBEHHAs M MCKYCCTBEHHAas
PaINOaKTUBHOCTB;

OTMCHIBATh U3YUEHHBIE CBOMCTBA BEIIECTBA (DJIEKTPUUECKUE, MAaTHUTHBIE, ONTHYECKHE, ANEKTPUIECKYIO MPOBOIMMOCTD PA3UYHBIX CPEl) U
AJIEKTPOMArHUTHBIE SIBICHUS (IIPOIIECCHI), UCTIONB3YSl (PU3MUECKUE BEIMYMHBI: SJIEKTPUUCCKUN 3apsijl, CUjla TOKA, DJIEKTPUUYECKOE HaIpsHKEHUE,
ANEKTPUYECKOE COMPOTHBIICHUE, PA3HOCTh MOTEHIIMANIOB, SJEKTPOABIDKYIIAs cuia, paboTa TOKA, MHIYKIUS MAarHUTHOTO TOJIS, CHiia AmIepa,
cuna JlopeHnia, MHIYKTUBHOCTh KaTYIIKH, YHEPTUs DJIEKTPUUECKOTO0 M MArHUTHOTO TOJICH, MEepUoJa M YacToTa KoJieOaHWW B KoJieOaTeIbHOM
KOHTYpE, 3apsii U CHUjia TOKa B MPOIIECCe TAPMOHHUECKUX AJNEKTPOMArHUTHBIX KojeOaHul, (OKyCHOE PacCTOSTHUE M ONTUYECKasl CUla JIMH3bI, TPU
OMHUCAHUU TPABUIBLHO TPAKTOBATh (U3UYECKUN CMBICT MCIOJb3yeMbIX BEIUYMH, WX O0O3HAYEHUS W E€IWHHUIIBI, YKa3bIBaTb (POPMYIIBI,
CBSI3BIBAIOIIUE NaHHYIO (U3UUYECKYIO BEIMYUHY C APYTUMU BEIMUYUHAMU;

OMHCHIBATh M3YYCHHBIC KBAHTOBBIC SIBJICHUSI U MPOIIECCHI, UCTIONB3YS (PU3UUECKHE BEITMYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JTMHA
BOJIHBI M YaCTOTA CBETA, SHEPTUS U UMIYIbC (POTOHA, IEPUOJ MOTypaciaja, SHEPTUs CBSI3U aTOMHBIX SiAep, MPU OMMMCAHUU TPABUIBHO TPAKTOBATh
(bUBUYECKU CMBICIT UCTIOB3YEMBIX BEJIMUNH, UX 0003HAYEHUS U €IMHUIIBI, YKa3bIBAaTh (DOPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BETHUYUHY
C IPYTUMH BEIMYMHAMH, BEIYUCIISATH 3HAYCHHE (DU3MUECKON BEITMUNHBI,

aHATM3UPOBATh (PU3UUYECKHE TTPOIIECCHI U SIBJICHUS, UCTIOIB3Ys (PU3MUECKHe 3aKOHBI M TPUHITUIIEL: 3aK0OH OMa, 3aKOHBI TTOCIIEIOBATEIFHOTO
U TapajuieIbHOTO COEAUHEHUs TPOBOAHMKOB, 3akoH Jlkoynsa—JIeHna, 3aKOH 3JIEKTPOMArHUTHOM WHIYKLUWH, 3aKOH MPSMOJMHEHHOTO
pacmpocTpaHEHHUs CBETa, 3aKOHBI OTPAKCHHS CBETA, 3aKOHBI TIPEIIOMJICHUS CBETA, YpaBHEeHHE DWHIITEHHA 17151 hoTod(DdeKTa, 3aKOH COXpaHEHUS
SHEPTUM, 3aKOH COXPAHEHUs UMIYJIbCa, 3aKOH COXPAHEHHS AJIEKTPUUECKOTO 3apsija, 3aKOH COXPAaHEHMs] MacCOBOTO 4Mcia, MOCTyJaTel bopa,



3aKOH PAJUOAKTHBHOTO pacraga, MpU 13TOM pa3Iudarh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €r0 MATeMAaTUYECKOE BBIPAXKCHHE U YCIOBHUS
(TpaHuIIbl, 00TACTH) TPUMEHUMOCTH;

OTIpECIISATH HAPABICHUE BEKTOPA MHAYKIIMHU MAarHUTHOTO TTOJIsI IPOBOTHUKA C TOKOM, CHJTbI AMIiepa 1 CHitbl JIopeHa;

CTPOUTH U OMHUCHIBATh N300pakeHHe, CO3/1aBaeMOe TUIOCKUM 3€pKajioM, TOHKON JIMH30M;

BBITIOJTHSATEH DKCIIEPUMEHTBI 110 MCCIICIOBAHUIO (DM3MUECKHUX SBJICHHUN W MPOIECCOB C UCIOIb30BAHUEM MPSMBIX U KOCBEHHBIX HM3MEPECHU:
pu 3ToM (QOpMYIHPOBaTH MpodIeMy/3aadyy U THIOTE3y Y4eOHOro IKCHEpPUMEHTa, COOMpaTh YCTAaHOBKY M3 NPEIOAKEHHOTO 00OpYyIOBaHMS,
MIPOBONTH OMBIT U OPMYITUPOBATEH BHIBOIBI;

OCYILIECTBIISITh MPSMbIE U KOCBEHHbBIE H3MEpEHHUS (PU3UUECKHX BEJIUYMH, MPU 3TOM BBIOMpPATh ONTUMAIBHBINA CIIOCOO W3MEpeHUus u
HCIOJIb30BaTh U3BECTHBIC METOIbI OIIEHKU MOTPEITHOCTEeH U3MEPEHHIA,

UCCIIEIOBaTh 3aBUCUMOCTU (PU3UYECKHX BEIMYMH C HCIOJIb30BAHUEM MPSMBIX W3MEpPEHUIl: MpU ATOM KOHCTPYHPOBATh YCTAaHOBKY,
(buKcHpoBaTh Pe3yabTaThl MOJYYEHHOW 3aBHUCHMOCTH (DU3UYECKHX BEIMYUH B BHJE TAONWIl W TpadUKOB, NENaTh BBIBOIBLI IO pE3yJIbTaTaM
UCCIIEIOBAHMUS;

coOroAaTh MpaBmiia 0E30MaCHOTO TPY/ia MPHU MPOBEICHUN HCCIICIOBAHUHN B paMKaxX Y4eOHOTO SKCIIEPUMEHTA, YIEOHO-UCCIIeI0BATEILCKOM
Y TIPOEKTHOM JIEATEIBHOCTH C UCIIOJIB30BaHUEM U3MEPUTEIBHBIX YCTPONCTB U 1TaOOPaTOPHOT0 000PYI0BaAHUS;

pemars pacdEéTHBIC 3aJla4dl C SBHO 3aJaHHON (PU3UYECKOW MOJCIBI0, UCTIONB3Ys (PU3WUECKUE 3aKOHBI W MPUHIUIBI, HA OCHOBE aHAIH3a
yCIOBUS 33/1a4ll BHIOMPATh (PU3UYECKYIO MOJIEJb, BBLACTATh (PU3NYECKUE BETUUYHMHBI U (HOPMYIbI, HEOOXOAUMBIE ISl €€ pelIeHHs], TPOBOAUTH
pacuéThl U OLICHUBATH PEAIbHOCTD MOJTYYEHHOTO 3HAaYeHUs (PU3NUECKON BETHMUNHBI,

peliaTh Ka4yecTBCHHBIC 3aJaYd: BBICTPAMBATh JIOTUYCCKU HEMPOTHBOPCUMBYIO IICTIOYKY PACCYXICHHHA C ONMOPON HAa W3YUCHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE SIBICHHUS;

WCIIOJIb30BaTh TP PEIICHHH Y4YeOHBIX 3a/ad COBPEMEHHBIC HWH(OPMAIMOHHBIC TEXHOJOTHUU JUIS IIOMCKA, CTPYKTYPHUPOBAHMSI,
UHTEPIpPETAllM U TPEICTaBICHUS Y4eOHOW W HAy4YHO-TOMYJISPHON HH(POpPMAIMH, IMOJYYEHHON M3 Pa3IUYHbIX HCTOYHUKOB, KPUTHUYECKU
aHATM3UPOBATH IMOTYIaeMYI0 HH(OPMAIIHIO;,

OOBSICHATh MPUHIUIBI ACHCTBUS MAIIWH, TPUOOPOB M TEXHHUUYECKUX YCTPONCTB, pa3nuvaTh yCIOBHUS MX O€30MacCHOTO HCTOJIb30BAaHUS B
TIOBCETHEBHOM KU3HH,

MIPUBOJIUTH TPUMEPHI BKJIaJa POCCUICKUX M 3apYOEKHBIX YUEHBIX-(DU3MKOB B pa3BUTHE HAYKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO
MUpa, B Pa3BUTHE TEXHUKH U TEXHOJIOTHH;

MCIIOJIb30BaTh TEOPETHUECKHE 3HAHUSI 110 (PU3KKE B MOBCEAHEBHOW KU3HU I oOecriedeHus 0€30MacHOCTH MpH 0OpalieHnu ¢ mpudopaMu u
TEXHUYECKUMH YCTPOUCTBAMH, JJIS COXPAHCHHUS 3I0POBbS U COOJTFOICHUS HOPM DKOJIOTHYECKOTO IMOBEICHHS B OKPYKAIOIIEH cpejie;

paboTaTh B TpyHme C BBHIMOJIHEHHEM PA3IUYHBIX COIHUANBHBIX pOJIEH, IUIAHUPOBATh PabOTy TPYIIIbI, PAMOHAIBHO pPACIpEAesTh
00SI3aHHOCTH ¥ TUTAHUPOBATH JIEATEIIBHOCTh B HECTAHJAPTHBIX CUTYAIUSAX, aJICKBATHO OIICHWBATH BKJIAQJ KaXXJIOTO W3 YYaCTHUKOB T'PYNIBI B
pelieHrne paccMaTpuBaeMon IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KosnyecTBO 4acon DJIeKTPOHHBIE
(uudposbie)
Ne i/ HaumeHoBaHMe pa3iesioB U TeM NMPOTrPaMMbI Beero K061{Tpom,m,1e HpﬁaKanecm{e 06PA30BATETLHBIE
padoThI padoThI pecypen
Paznen 1. DU3UKA U METO/1bl HAYUYHOI'O IIO3HAHMSI
1.1 ®dusnka 1 METObI HAYYHOT'O MTO3HAHUS 2 Bubmuorexa [JOK
' https://m.edsoo.ru/7f41bf72
HUroro no pazaeny 2
Paznen 2. MEXAHUKA
bubnmoreka IJOK
2.1 Kusemariia 5 https://m.edsoo.ru/7f41bf72
bubnmnoreka IJOK
2.2 Huamiia ! https://m.edsoo.ru/7f41bf72
bubnmnoreka IJOK
2.3 3aKOHBI COXpaHEHHS B MEXaHUKE 6 1 https://m.eds00.ru/TFA10F72
Hroro no pazaeny 18
Paznen 3. MOJIEKYJIAPHAS ®PU3NUKA U TEPMOJINHAMHUKA
3.1 OCHOBBI MOJIEKYJIIPHO-KHHETUIECKON TEOPUH 9 bubmorexa LHOK
' yap P https://m.edsoo.ru/7f41bf72
butmmoreka [IOK
3.2 Ocrosb! TCPMOHHAMHIKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperarHble cOCTOSTHUS BelecTBa. Pa3zoBbie 5 bubanoreka [HOK
' MIEPEXO0JIbI https://m.edso0.ru/7f41bf72
Hroro no pazaeny 24
Paznen 4. JIEKTPOAUHAMUKA
bubmmoreka [IOK
4.1 DIEKTpOCTATHKE 10 https://m.edso0.ru/7f41bf72
4.2 ITocTostHHBIN AnekTprYeckuil TOK. Toku B 12 1 bu6mmotexa [{OK
' Pa3NUYHBIX cpelax https://m.edso0.ru/7f41bf72
Hroro mo paznemy 22
PesepBHOE BpeMs 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 3 3



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

KosnyecTBO 4acoB JIeKTPOHHbIE
o (uudpossbie)
Ne ni/m HanmenoBaHue pa3/ie/ioB U TeM IPOrpaMMbl Beero KOﬁHTpO.}ILHLIe HpﬁaRanecxne 0BPA30BATEILHBIC
padoThl padoTbI pecypes
Paszpen 1. 9JIEKTPOIMHAMUKA
11 MaruutHoe noJsie. JIeKTpOMarHuTHast 11 1 3 bubnuorexa [JOK
' WHTKLIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
21 MexaHn4ecKkue U 3JIEKTPOMarHuTHbIE 9 1 bubnnorexa [JOK
' KoJIeOaHus https://m.edsoo.ru/7f41c97c
bubnunoreka LIOK
2.2 MexaHuueckre U 3J1€KTPOMarHUTHHIE BOJIHBI ) 1 hitps://m.eds00.ru/7f41c97¢
bubmuoreka [{OK
23 Ok 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH

31 OCHOBBI crIEIIMATBHON TEOPUHU 4 1 bubnmnorexa [JOK
' OTHOCHUTEJIbHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Paznen 4. KBAHTOBASI ®U3UKA
. bubmuoreka [IOK
4.1 DJeMeHTHl KBAHTOBOM ONTUKU 6 hitps://m.edsoo.ru/7f41c97¢
bu6nmorexa LIOK
4.2 Crpoenne aroma 4 https://m.edsoo.ru/7f41c97c
but6mmoreka [IOK
4.3 ATOMHOE 51pO S https://m.edsoo.ru/7f41c97c
Wroro no pazmeny 15

Paznea 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPO®PU3UKHN



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

bubnunorexa LIOK

5.1 DJeMEeHTBl aCTPOHOMUU M aCTPOPHUIUKU 7 https://m.eds00.ru/7f41c97c
Hroro no pazueny 7
Pazgen 6. OGOBHIAIOIEE TIOBTOPEHUE
bubnmnoreka HOK
6.1 Obobmatomee nosToperue 4 https://m.edség.ru/7f41097c
Hroro no pazneny 4
PezepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosmuecTBo yacos SexTpo ¢ mpoBbIe
JIEKTPOHHbIE N (PPOBLI
Ne Tema ypoka Kontponr,  Hpaxrny Hata o0pa3oBaTte/ibHbIE
n/n Bcero HbIE ecKHe U3y4YeHus
pecypcsbl
padoThI padoThI
1 ®du3uka — Hayka o npupoae. Hayunsie MeTozsl 1 Bu6mmotexa [JOK
MO3HAHUS OKPYXKAIOIIEr0 MUpa https://m.edsoo.ru/ff0c32e2
2 conpewermon nayanoi xaprun pe. ) buGanorexa LIOK
p ayt P 'pa, https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOHN JESITeTbHOCTH JII0IeH
, | Moo Omomenaen | Bumorera LOK
a - epeMent ’ https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHUE
4 PaBHOMEpHOE NPAMOIIMHENHOE JBUKECHUE 1 bubmmorexa HOK
p P A https://m.edsoo.ru/ff0c3620
5 PaBHOYyCKOpEHHOE IPSIMOTMHEITHOE ABM)KEHUE 1 bubmorexa HOK
YCrop P g https://m.edsoo.ru/ff0c372e
6 CBoOogHoOe majieHue. Y CKopeHue CBOOOIHOTO 1 bubmmoreka [JOK
HaJeHUs https://m.edsoo.ru/ff0c39cc
Kpusonnneiinoe nenxenue. JBmkeHne bubnuotexa [IOK
7 . 1 .
MaTepUaIbHON TOYKH 10 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
8 EEIZIHHE;HEE};;C?;?TIZFJES :)?cl:laejizmle'l}z BbII 3aKOH 1 bubmorexa HOK
P PP https://m.edsoo.ru/ff0c3be8
Hsrotona
o | e oo Mo e, | Bumorera LOK
p s P https://m.edsoo.ru/ff0c3be8
TOYKH
10 Tperuii 3akoH Hpr0TOHA [U1s1 MaTEpUAIIBHBIX 1 Bubnuorexa [JOK
TOYEK https://m.edsoo.ru/ff0c3be8
11 3aKk0oH BCEeMUPHOTO TsAToTeHUs . Cuia TSHKECTH. 1 bubnuotexa [JOK
[lepBas kocMHYecKasi CKOPOCTb https://m.edsoo.ru/ff0c3d00
bubnunorexa LIOK
12 Cua ynpyroctu. 3akon ['yka. Bec tena 1 https://m.edsoo.ru/ff0c3e18
13 Cuina tpenus. Koaddumment tpenns. Cuna 1 bubnuotexa [JOK



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
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18

COIIPOTUBJICHUS ITPU ABUKCHUH TCJIa B ) KUJIKOCTHU
WK 1ra3c

https://m.edsoo.ru/ff0c3f76

14

[TocTynaTenbHOE U BpalaTeabHOE JBUKEHHE
abcooTHO TBEPAOrO Tena. MoMeHT cuibl. [1neuo
CUJIBL. Y CIIOBHS paBHOBECHS TBEPAOIO TeJla

bubmunoreka LIOK
https://m.edsoo.ru/ffOc41a6

15

HNMnynbec MmaTepualbHOW TOYKH, CUCTEMBI
MaTepUaibHbIX TOYEK. MIMITysbe cuibl. 3aK0H
COXpaHEHHUsI UMITYJIbCa. PEaKTUBHOE IBUIKCHHE

but6mmoreka [IOK
https://m.edsoo.ru/ff0c43d6

16

Pabota u momHoCTh cuibl. Kunernueckas
sHeprusi MmatepuanbHoli Touku. Teopema 00
M3MEHEHUU KUHETHUYECKOW SHEPTUH

but6mmoreka [IOK
https://m.edsoo.ru/ff0c4502

17

[TorenuunanbHas sueprus. [lorennuanbpHas
SHEPrHs Yupyro aAepopMUPOBAHHOMN MPYKUHBI.
[ToreHuuanpHas SHEprus Tena BOIU3U
MOBEPXHOCTU 3eMIIH

bubnuoreka [JOK
https://m.edsoo.ru/ffOc461a

18

19

HOTGHHH&HBHI)IG 1 HCIIOTCHIIMAJIBHBIC CHUJIIBI.
CBs13b pa6OTBI HCIIOTCHLUHAJIBHBIX CHJII C
M3MEHCHHEM MEXaHHICCKOM OHCPIUU CUCTCMBbL
Ten. 3aKOH COXpaHCHUA MeXaHH4YeCKOM OHCPI'un

JlaboparopHnas pabota «lccrnenoBaHue CBSI3U
paboTHI CUIIBI C UBMEHEHUEM MEXaHUYECKOM
SHEPI'UH TeJjla Ha IPUMEPE PACTIKEHUS
PE3UHOBOTO JKI'yTay

bubnuoreka [IOK
https://m.edsoo.ru/ff0c478c

20

21

22

KonTposasHas padora no teme «KnnemaTtuka.
Jlnnamuka. 3aKOHBI COXPAaHEHHsI B MEXAHUKE

OCHOBHBIE TIOJIOKEHUS MOJIEKYIISIPHO-
KMHETUYECKOU TEOPUHU. bpOyHOBCKOE JBUKEHUE.
Muddysns

XapakTep ABUKEHUS U B3aUMOICHCTBUS YaCTHIL
BelecTsa. Mozenn CTpOeHMs Ta30B, JKUJIKOCTEH U
TBEPABIX TEN

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4b74

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4dc2

23

24

Macca monekyn. KonuuecTBo BemiecTsa.
[TocTostnHas ABoraapo

TermmoBoe paBHOBecue. Temneparypa u e€
n3mepenue. [llkana remneparyp Llenscus

25

Wneanphsiii ra3 B MKT. OcHOBHOE ypaBHEHHE

but6moreka [IOK



https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

MKT

https://m.edsoo.ru/ffOc4fde

AOcoroTHas TeMIiepaTypa Kak Mepa cpeaHei

but6mmoreka [IOK

26 KHHETHECKON SHEPTUH IBIDKEHHS MOJIEKYIL. 1 hitps://m.eds0o.ru/ff0c511e
VYpaBuenue MenpaeneeBa-Knanelipona
27 3akoH JlambToHa. ['a30BbIC 3aKOHBI 1
JlaboparopHas pabota «Mccrnenoanue
28 3aBHCUMOCTH MEXY IMapaMeTpaMu COCTOSHUS 1
pa3peKeHHOro raza
29 N3onporiecchl B uaeaaibHOM ra3e u ux 1 but6mmoreka [IOK
rpaduuecKoe MmpeacTaBICHIe https://m.edsoo.ru/ff0c570e
BuyTpeHHss sHEprus TepMOAMHAMUYECKOM
30 CHUCTEMBI U c1I0c0o0bI €€ n3meHenus1. KoauaectBo 1 bubmmoreka [JOK
TEIUIOTHI ¥ paboTa. BHYTpEHHSIS SHEPTHsI https://m.edsoo.ru/ff0c5952
OJTHOATOMHOTO HJICaJIbHOTO Ta3a
bubnuoreka [JOK
31 Braer Teruonepeatu . https://m.edsoo.ru/ff0c5¢c36
| Yoo mcbmen e Koo | B 10K
' https://m.edsoo.ru/ff0c5¢c36
mporecc
33 IlepBbIil 3aKOH TEPMOAUHAMUKHU U €r0 1 bubmuorexa [IOK
NPUMEHEHHE K H30MpoIieccam https://m.edsoo.ru/ff0c5efc
34 HeobpaTtumocTs nponeccos B mpupoae. Bropoit 1 bubmuoreka [JOK
3aKOH TEPMOJIMHAMUKH https://m.edsoo.ru/ff0c6230
35 [Tpunnun nevictBus u KII1/I TerutoBoi MammHbl 1 bubmiorexa LJOK
https://m.edsoo.ru/ff0c600a
36 Hukn Kapuo u ero KITIJ{ 1
37 DKoJornyeckre npoodaeMbl TEIIOHEPTeTHKU 1
38 O6o6maromuit ypok «MomnekymnsipHas (hu3uka. 1 bubnmnorexa [JOK
OCHOBBI TEPMOTHHAMHKH https://m.edsoo.ru/ff0c6938
39 KonTponbhas pabota no teme «MonekynspHas 1 bubmuoreka [JOK
¢u3uka. OCHOBBI TEPMOAMHAMUKIY https://m.edsoo.ru/ff0c6a50
40 [TapooOpa3zoBanue u konaeHcauus. Mcnapenue u 1 bubmuoreka [IOK
KUIIEHUE https://m.edsoo.ru/ff0c63b6
41 AOComIOTHAS M OTHOCUTEIbHAS BIAXKHOCTh 1 bubnmnorexa [JOK

BO31yxa. HacelienHslil map

https://m.edsoo.ru/ff0c64d8
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TBépnoe Teno. Kpucrammmyeckue u amopQHbie

42 Tena. AHU30TPOIUSI CBOMCTB KPUCTAILIOB. bubmmorexa HOK
https://m.edsoo.ru/ff0c65f0
Kunkue kpuctamisl. CoBpeMeHHbIE MaTepHAIIbI
43 [InaBienue u kpucTauM3auus. Y geiabHas but6mmoreka [IOK
TerioTa riasieHus. Cyonmmanus https://m.edsoo.ru/ff0c6708
bubnunoreka LIOK
44 VYpaBHEeHUE TEIIOBOTO OanaHca hitps://m.eds0o.ru/ff0c6820
45 DJeKTpu3anus Tell. DJIeKTpUuYecKui 3apsia. [IBa bubnuorexa [JOK
BUJIA YJICKTPHUYCCKUX 3aPsI0B https://m.edsoo.ru/ff0c6bcc
16 [IpoBOHUKY, TUAAEKTPUKHU U TTOTYIIPOBOIHUKH. bubnuorexa [JOK
3aKOH COXpPaHEHUsI AIEKTPUIECKOTO 3apsiaa https://m.edsoo.ru/ff0c6bcc
47 BsaumoneiictBue 3apsiioB. 3akoH Kynona. Bbu6mmoteka [JOK
ToYeUHBIN SJAEKTPUIECKUN 3aPsi]T https://m.edsoo.ru/ffOc6ced
Hanpspx€aHocTs anekTpudeckoro mnois. [Ipuamun
48 cynel;nosnum/l BJIGKTpI}:‘-IeCKI/IX MOJIEH. .HI/III{)I/II/IH bubmorexa [IOK
. https://m.edsoo.ru/ff0c6df2
HANPSHKEHHOCTH
49 PaGora cuit 31eKTpoCcTaTHuecKoro moJsl. bubnmnoreka [JOK
[Moreniuain. Pa3HOCTh MOTEHIIHAIOB https://m.edsoo.ru/ff0c6f00
[IpoBOAHMKY U AUDIIEKTPUKHU B
50 BHI)GKTpZ([)CTaTI/I‘IeIé:KOM HOIJ)'IC. JsnexTpudeckast bubmmorexa [OK
https://m.edsoo.ru/ff0c7018
IIPOHUIIAEMOCTh
N bubnuotexa [JOK
51 OnexrpoéMkocTs. Konnencarop hitps://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTD IJIOCKOTO KOHJIEHCATOPA. bubnuotexa [JOK
52 _
DHeprus 3apsHKeHHOT0 KOH/IEHCaTopa https://m.edsoo.ru/ff0c72c0
53 JlaGopatopHas pabota "M3mepenue
ANEKTPOEMKOCTH KOHIeHcaTopa"
[IpyuHIHAI 1EHCTBHS U IPUMEHEHHE
54 KOHJIEHCATOPOB, KOMIMPOBAIBHOTO anmnapara,
CTPYWHOTIO MPUHTEPA. DINEKTPOCTATUYECKAS
3anMTa. 3a3eMIIeHUE YIEKTPONPHOOPOB
DNEKTPUYECKUN TOK, YCIIOBUS €TI0
55 cymectBoBaHus. [locTossaHbIN TOK. CHila ToKa.
Hamnpsoxkenne. Conporusnenue. 3akon OMma st
y4yacTKa Henu
56 [TocnenoBarenpbHOE, MAPAIIIETLHOE, CMEIIAHHOE bubnuotexa [JOK



https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
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COeTMHEHHE MPOBOAHUKOB. JlabopaTopHas pabora
«I/I3yquHe CMCIIaAHHOI'O COCAUHCHUA
PE3UCTOPOBY

https://m.edsoo.ru/ff0c74f0

57 PaboTa 1 MOIITHOCTH JIEKTPUUYECKOTO TOKA. 3aKOH 1 but6mmoreka [JOK
Jlxoynsi-Jlenna https://m.edsoo.ru/ff0c7838
3akon OMa 11 TOJTHOM (3aMKHYTOM )
anexkTpuyeckoil uenu. KopoTkoe 3amblkaHue.

58 JlaboparopHas padota «H3mepenne DJ]C 1 ]f?tl/tlsg:l;ll(r)r?elijels(])_g.)rﬁlffOC?ae 0
MCTOYHUKA TOKA U €ro BHYTPEHHETO
COMPOTHUBIICHUSD
DJIeKTpOHHAs MPOBOJAUMOCTD TBEPIBIX METAJLIOB.

59 3aBUCUMOCTD COIPOTUBIICHUS METAJIJIOB OT 1
temriepaTypbl. CBEepXIIPOBOJIUMOCTh

60 OneKTpUYecKuid TOK B BakyyMe. CBolicTBa 1
AJICKTPOHHBIX ITyYKOB

o | oo o obemem e | B LOK

’ ' https://m.edsoo.ru/ff0c84ae
[TonynpoBoiHUKOBBIE TPUOOPHI
KTPUYECKHI TOK B PACTBOPAX M pacIuiaBax
62 ?;eeM;)OJH/IGTCOB. QH%KTPIE)?I(;/ITI/?‘?:CKa}IpaC o 1 bubmorexa OK
https://m.edsoo.ru/ff0c82ba
JUCCOITHAITUS. DIIEKTPOJIN3

63 DNeKTpUUYECKHil TOK B razax. CaMoCTOATEIbHbIN 1 bubnuoteka [JOK
¥ HECAMOCTOSATENBHBIN pa3psa. Momuus. [1nazma https://m.edsoo.ru/ff0c84ae

51 npacrimeoroe npivenene. Mpassna rexsm ) bubmionea LIOK

’ https://m.edsoo.ru/ffOc86fc
0e30MacHOCTH
. bubmuoreka [IOK
65 O6o0maromuii ypok «JIeKTPOIUHAMUKA) 1 hitps://m.edso0.ru/ff0c88be
o | momromemsptors o e Gnepors. | BuGorra 10K
: https://m.edsoo.ru/ffOc8a8a
Pa3IMYHBIX CpeIax»

67 PesepBHblit ypok. KonTponbHas pabota 1o reme 1 bubmuorexa [JOK
"DJIeKTpoIuHaAMHKA" https://m.edsoo.ru/ff0c8c56

68 PesepBHblil ypok. O600ma0mui ypok no Temam 1 bubmuoreka [IOK
10 xmacca https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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11 KJIACC

KoanyecTBo 4acos

DJIeKTPOHHBbIE HU(POBHIE

ara
Ne i/ Tema ypoka Bceer Kontpo Hpakrna 1 o0pa3oBaTejibHbIE
JbHbIE ecKue H3yYeHUs
0 pecypchl
padoThI padoThI
IlocTosIHHBIE MArHUTHI U UX B3aUMOJICUCTBUE.
1 MarautHOe nose. Bekro MaFHI/ITH(f[ﬁ 15051 15071 1 bubmaorexa LIOK
. P AYKIHH. https://m.edsoo.ru/ff0c9778
JIuHNY MarHUTHOW WHAYKIIUU
MarauTtHoe I10JI€ IPOBOAHMUKA ¢ TOKOM. OnbIT
2 Opcrena. Bzaumo gﬁCTBﬂHe IIPOBOIHUKOB C 1 Bubmuorexa HOK
peTeaa. A POBOA https://m.edsoo.ru/ff0c98fe
TOKOM
3 Jlaboparopnas padota «/3y4ueHrne MarHUTHOTO 1 1 bubmmoreka [JOK
0JIsI KATYIIKHA C TOKOMY https://m.edsoo.ru/ff0c98fe
JlelicTBME MarHUTHOTO TOJIS1 HA TPOBOJHUK C
tokoM. Cuiia Amnepa. JlabopatopHas pabota bubanorexa [JOK
4 r 1 1 .
«HccnenoBanue QeMCTBUS IOCTOSSHHOTO MAarHATA https://m.edsoo.ru/ff0c9ac0
Ha PaMKy C TOKOM»
€MCTBME MAarHUTHOIO IIOJISI HA IBHXK csa
5 3Z[a sSOKEHHYIO dacTury. Cuiaa Hoﬂeﬂugnll’};}gom 1 Bubmuorexa IOK
p Yo Y P ’ https://m.edsoo.ru/ff0c9df4
cuisl JIopeHna
DnexTpoMarHuTHas uHAyKus. [ToTok BekTopa
6 MarHuTHON HHAYKIuU. DJ1C nHayknuu. 3akoH 1
ANEeKTpOMarHuTHOW uHaykIuu Dapanes
v JlaGopatopHnas pabora «lccnenoBanue siBiIeHUs 1 1 bubmuoteka [IOK
AJIEKTPOMArHUTHON MHIYKITHN) https://m.edsoo.ru/ff0cal50
NunykTuBHOCTE. SIBIIEHME cCaMOUH nn. DJ1C
8 caMHoy;H KIIUU. DHEPT U MarHHTHgZEIiIOM g 1 Bubmuorexa LIOK
AYKIHH. JHCP https://m.edsoo.ru/ff0ca600
KaTYIIKH C TOKOM. DJIEKTPOMAarHUTHOE TI0JIe
TexHuyeckue ycTpoicTBa U UX MPUMEHEHUE:
9 MTOCTOSTHHBIC MArHHUTHI, 3JICKTPOMArHHTHI, 1

QJICKTPOABUTATCIIb, YCKOPHUTECIINU 3JICMCHTAPHBIX
YaCTHILl, THAYKIINOHHAs II€Yb



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
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Oo6o06maromuit ypok «MarauTHoe moie. Bu6muotexa [JOK
10 .
DJIeKTpOMAarHUTHAS HHIYKIIUS https://m.edsoo.ru/ff0cab82
11 KontponbHas padota nmo teme «MarHutHoe bubmuorexa [IOK
noJje. DIIEKTPOMarHUTHAsT HHIYKITHSI https://m.edsoo.ru/ff0cad58
CB00O0/IHBIE MEXaHUYECKUE KOJICOaHusI.
I"apmonnueckue koebanus. Y paBHEHHE bubmuorexa [IOK
12 9 .
rapMoOHHYecKuX kosiebanuii. [IpeBpamieHue https://m.edsoo.ru/ff0caf06
SHEPrUu
JlaboparopHas padora «/ccnenoBanue
13 3aBHCHMOCTH TIEpH0JIa MAIBIX KOJIeOaHUH Tpy3a
Ha HUTH OT JJIMHBI HUTH U MAcChl Tpy3a»
Konebatenbublit KoHTYp. CBOOOIHBIE
JJIEKTPOMArHUTHBIC KOJICOaHUS B UACATEHOM
14 KOJ‘IC6I:1TCJ'ILHOM KOHTYpe AHaJIorI/II; MEX, bubmorexa HOK
ype. y https://m.edsoo.ru/ff0cb820
MEXaHHYECKUMU U JIEKTPOMArHUTHBIMU
KoJe0aHusIMHU
15 ®opmyna TomcoHa. 3aKOH COXpaHEHUs SHEPTUU Bbu6moreka [JOK
B HJICAJTIbHOM KOJIEOATEIIbHOM KOHTYpE https://m.edsoo.ru/ffOcbh9c4
[IpencraBienue o 3aTyXarONINX KOJIeOaHUSIX.
By I€HHBIE MEXaHUYECKUE KOJIEOaHMUS. bubmmoreka HOK
16 .
Pe3onanc. BeiHyXIeHHBIE 3JIEKTPOMAarHUTHBIE https://m.edsoo.ru/ff0cbb86
KoseOaHus
[lepemennsblit Tok. CUHYCOUJAIbHBIN
[IEPEMEHHBIN TOK. MOIIHOCTH IEPEMEHHOTO bubmuoreka [IOK
17 . .
TOKa. AMIUTUTY/IHOE M JICHCTBYIOIIEE 3HAYCHUE https://m.edsoo.ru/ff0cbd34
CHJIBI TOKA U HATPSHKEHUS
18 Tpauchopmarop. [IpousBoacTso, nepenava u
noTpeOJICHNE YICKTPUICCKON SHEPTHH
YCTpOHCTBO M IPAKTHYECKOE IPUMEHEHUE
19 3)‘[615[ I/ILICCKOFOPSBOHKa reHe ETO a bubmorexa HOK
P >+ PHEPATOD https://m.edsoo.ru/ff0cc324
MIEPEMEHHOTO TOKa, IMHUN dIIEKTponepeaad
20 DKOJOTHYECKHE PUCKU TIPU TPOU3BOJICTBE

anexTpodHepruu. Kynbrypa ucnoab30BaHus



https://m.edsoo.ru/ff0cab82
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https://m.edsoo.ru/ff0caf06
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3JIEKTPOSHEPTUHU B OBCEIHEBHOM KU3HU

MexaHn4yeckue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. CkopocTb

bu6nmorexa [IOK

21 pacnpocTpaHeHus U JyInHa BoJHbI. [Tonepednbie https://m.edsoo.ru/ff0cca54
Y IPOAOJIbHBIE BOJIHBI
29 3ByK. CKOpOCTb 3BYyKa. | pOMKOCTH 3BYKa. bubmuorexa [IOK
Beicora Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
23 DNeKTpOMarHuTHbIE BOJIHBI, UX CBOMCTBA U bubmmoreka [JOK
ckopocTh. [1Ikana 3JeKTPOMAarHUTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
24 [TpuHIMIIBI paTUOCBSI3U U TETICBUACHHUS.
PazButue cpencts cBsa3u. Paguonokanus
bubnuoreka [{OK
25 KontponbHas padota «KonebaHust 1 BOJTHBDY hitps://m.edsoo.ru/ff0cc6fs
[Ipamonuneitn MPOCTPAaHEHHE CBETA B
26 oLI[)Hopooﬂz[Hoeﬁ cgzﬂiégfc?sgquﬁencfofmzz CBeTa. Bubmzorexa HOK
https://m.edsoo.ru/ff0cd350
JIyd cBera
97 OTtpakeHue cBeTa. 3aKOHBI OTPAKEHUS CBETA. bubmmorexa [JOK
ITocTpoeHre H300paKeHMIA B IUIOCKOM 3€pKaiie https://m.edsoo.ru/ffOcd4e0
w | Domaeme oo Tomoo mypames BuGorea 10K
' https://m.edsoo.ru/ff0cd7{6
BHYTPEHHET0 OTPaXKEHUs
29 JlaGopatopHnas padora «3MepeHue nokasaresns bubmuoteka [IOK
MPETOMJICHHUS CTEKIIa» https://m.edsoo.ru/ff0cd67a
30 JIunssl. [TocTpoenue n3obpaxxeHuil B JIMH3E. bubmuoteka [IOK
dopmyia TOHKOMW JIMH3BI. Y BETMUCHHE JINH3BI https://m.edsoo.ru/ff0cddle
31 Jlaboparopnast pabota «/cciaenoBanue CBOMCTB
1300pakeHUH B JIMH3aX»
Hucniepcus ceera. ClI0XKHBIH cocTaB 0e1oro
32 cgeta. L[Ber. JTabopaTopHas pabora
«HabmoeHne nucnepcun cBeTa
33 Wntepdepennus ceera. Audpakius cera. bubmuoteka [IOK
JudpakunonHas perérka https://m.edsoo.ru/ff0ced22
34 [TonepeuHocTh cBETOBBIX BOJH. [lonsipuzanus bubnuotexa [JOK



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
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https://m.edsoo.ru/ff0cd67a
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CBCTa

https://m.edsoo.ru/ffOcf02e

Onrtuyeckre mpuOOPHI M YCTPOHUCTBA U yCIOBUS

35
ux 0e30MmacHOro MPUMEHEHHUS
| e B LOK
' https://m.edsoo.ru/ff0cf862
OTHOCHUTEIIbHOCTH
37 OTHOCHUTENIBHOCTH OJHOBPEMEHHOCTH. bu6nmoreka [IOK
3amMe/yieHHe BPEMEHU M COKPAIIICHUE JITTHHBI https://m.edsoo.ru/ffOcfa42
3B Coewacons ¢ eptuit umyeons. Snepri Budaorera LIOK
: https://m.edsoo.ru/ffOcfc68
MTOKOSI
39 KonTponbnas padota «Ontuka. OCHOBBI bubnnorexa [JOK
CIICIMATIbHON TEOPUU OTHOCUTEILHOCTHY https://m.edsoo.ru/ff0cf6f0
40 ®oronsl. opmyna [1nanka. DHeprus U UMIYIbC Bbu6mmoteka [JOK
dorona https://m.edsoo.ru/ffOcfel6
41 OTtkpsiTHe U uccaenoBanue Gpororddekra. bubnnoreka [JOK
Omnpitel A. I'. CToneroBa https://m.edsoo.ru/ffOcffc4
I R S s B LOK
‘ https://m.edsoo.ru/ff0d015e
dboTorddekra
43 Hasnenue ceera. OnwiTel [1. H. JleGenena. bubmuorexka [IOK
XuMHYECKOE NEHCTBHE CBETA https://m.edsoo.ru/ff0d04a6
TexHu4eckue ycTpoucTBa U IPAKTUYECKOE
44 npUMeHeHHe: (OTOIEMEHT, (POTOJaTUHK,
coJIHeUHasi baTapesi, CBETOIUO]]
45 Pemenue 3agad mo reme «71eMEHTBI KBAHTOBOM bu6mmoteka IIOK
OTITHKH» https://m.edsoo.ru/ff0d0302
o | Momm s Toweos Qe Pcplopm B 10K
: https://m.edsoo.ru/ff0d091a
aToMa
bu6nunorexa LIOK
47 Hoctynatet bopa https://m.edsoo.ru/ff0dOafa
48 Wznydyenune u mornomieHrne (GOTOHOB MpH bubnuotexa [JOK



https://m.edsoo.ru/ff0cf02e
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50

o1

52

53

54

55

56

[IEpPEX0/Ie aTOMa C OJJHOTO YPOBHS SHEPIUU Ha
JIpyroi. Buasl ciekTpoB

BonHoBsie cBolicTBa yactull. Bosnbl ne bpois.
KopnyckynsipHO-BOJIHOBOM Tyain3Mm.
CroHTaHHOE U BBIHY)KJIEHHOE M3JTyueHHe

OTKpBITHE PaAMOAKTUBHOCTH. OIBITHI
Pesepdopaa no onpexnenenuio cocrasa
PaaOaKTHBHOTO U3ITYYCHHUS

CgoiicTBa anbda-, 6era-, raMMa-u3TydeHUsI.
Brnusinue paqnoakTHBHOCTH HA KUBBIC
OpraHu3MbI

OTkpbITHE IPOTOHA U HEUTpOHA. I30TOMBI.
Anpda-pacnag. DIEKTPOHHBIN U TO3UTPOHHBIN
6era-pacnaj. ['amma-u3nydeHnue

DHeprus cBA3M HYKJIOHOB B siipe. SnepHbie
peakuuu. Snepusiii peaktop. [Ipodnemsi,
MIEPCIIEKTUBBI, IKOJIOTUYECKUE ACTIEKTHI SIAEPHOU
SHEPIeTUKHU

DOneMeHTapHble yacTullbl. OTKPBITHE TO3UTPOHA.
MeTto b1 HaOIIOIEHNS U PETUCTPAlluU
aneMeHTapHbIX yactull. Kpyriblii cTon
«DyH1amMeHTalbHbIE B3aUMOACHCTBUSA. EqUHCTBO
(bu3MUECKOil KapTUHBI MUPa

Bun 3Bé3anoro He6a. Co3Be3aus, sipKkue 3BE3/bI,
IUTAHETHI, UX BUAUMoe nBrokeHne. CojlHeUHas
cHucTeMa

Comnnaue. CoiHeuHast aKTUBHOCTE. MICTOUHUK
sHeprun CoJiHIIa U 3BE3]T

https://m.edsoo.ru/ff0d0afa

bu6nmorexa [IOK
https://m.edsoo.ru/ff0d0ca8

bu6nunoreka LIOK
https://m.edsoo.ru/ff0d0fd2

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1162

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

bubmmoteka IIOK
https://m.edsoo.ru/ff0d0e38

57

58

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH. 3BE3bI
IJIABHOM IOCIIEA0BATEILHOCTU. BHyTpeHHEE
crpoeHue 3B€37]. COBpeMEHHbIE NPEICTaBIECHUS O
IIPOUCXOXACHNUHU U 3BoJrounu CostHILa U 3BE311

Muneunsiii [1yte — Hama ['anakTuka.
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60
61

Ilonoxenue u amxenne Coinna B I'amakTuke.
lNanaktrku. YEpHBbIE IBIPHI B iApaxX rajakTUK
Bcenennas. Paz6eranue ranaktuk. Teopus
Bonwmioro B3peiBa. PennkroBoe uznyueHue.
MeraranakTuka

Hepemennsie mpobieMbl acCTpOHOMUHT

KontpomnbHas pabora «1€MEHThI aCTPOHOMHHU U
aCTpOPUUKI

62

63

O6o06maromuit ypok. Ponb ¢pusuku u
aACTPOHOMHUHU B DKOHOMHUYECKOM,
TEXHOJIOTHYECKOM, COITTATBEHON 1 dTUYESCKOM
chepax IeaTeIbHOCTH YelIOBEKa
O6o06maromuii ypox. Poib u mecro pusuxu n

aACTPOHOMHH B COBPEMEHHOW HAYYHOU KapTHHE
MuUpa

64

Ob6o06maromuit ypok. Poib pusmueckoii Teopun B
(bopMUpOBaHNY MPECTABICHHH 0 HU3NUECKOIN
KapTUHE MHpa

65

66

O606maromuii ypok. Mecto pusnueckoit
KapTUHBI MUpPA B O0IIEM sy COBPEMEHHBIX
€CTECTBEHHO-HAYUYHBIX NPEJCTaBICHUH O
Ipupoje

PesepBHbIil ypok. MarautHoe mnoiie.
DneKTpoMarHuTHas UHAYKLUS

67

68

PesepBubiil ypok. Ontrka. OCHOBBI CHICIIHATIBHON
TEOPUH OTHOCUTEIBHOCTH

Pesepnsiii ypok. KBantoBas usuka. I1eMeHTHI
ACTPOHOMUU U acTPOPHUUKH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

bubmmoteka IIOK
https://m.edsoo.ru/ff0d1784
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