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IHHOACHUTEJIbBHAS 3AIIMCKA

[Iporpamma 1o ¢u3uke 0a30BOTO YPOBHS Ha YPOBHE CPEIHETO OOIIero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE IIOJIOKEHHH W TpeOOBaHMI K pe3ylbTaTaM OCBOCHHS OCHOBHOMU
oOpasoBarenbHON TIporpammsl, npeacTaBieHHbIX B PI'OC COO, a Takke ¢ yuéroMm denepaibHOM
paboueil mporpaMMbl BOCITUTaHUS W KOHIICTILMU IpenojaBaHus yueOHoro npeamera «Dusnka» B
oOpa3oBaTenbHbIX  opranmsauusx  Poccuiickoit ~ ®depepauuu, peanu3yroIlUX  OCHOBHBIE
o0pa3zoBaTenbHbIC TPOTPAMMBI.

CopneprkaHue IporpaMMsl 1o (pu3MKe HalpaBIeHO Ha (POPMUPOBAHUE €CTECTBEHHO-HAYYHOH
KapTuHbI Mupa oOyuatomuxcs 10—11 kimaccoB npu oOyuyeHun ux ¢u3uke Ha 0a30BOM ypOBHE Ha
OCHOBE CUCTEMHO-JIESITEIbHOCTHOr O noaxoa. [Iporpamma no ¢usuke cooTBETCTBYET TPEOOBAHUAM
OI'OC COO K mnIaHUPYEMBIM JIMYHOCTHBIM, IPEAMETHBIM M METalpeIMETHBIM pe3yJbTaTaM
o0y4yeHHs, a TAaKXKe YyUYUThIBaeT HEOOXOAMMOCTb PealM3allud MEKIPEIMETHBIX CBs3ed (DU3MKU C
€CTeCTBEHHO-HAYUYHBIMU YUYE€OHBIMH IpeAMeTaMu. B Hell onpenessitoTcst OCHOBHBIE IIeTTH U3YYEHUS
(Gu3uKN Ha ypoOBHE CpeAHEro oOIero oopa3oBaHMsl, IUIAHUPYEMbIE Pe3ylbTaThl OCBOEHUS Kypca
(U3HUKY: TNYHOCTHBIC, METAPEAMETHEIE, TPEAMETHEIC (Ha 6a30BOM YPOBHE).

IIporpamma no (pu3MKe BKIIOYAET:

® [UIAaHUpPYEMbIE Pe3yJbTaThl OCBOCHMS Kypca (M3MKH Ha 0a30BOM ypOBHE, B TOM 4YHCIE

IIpeIMETHBIE PE3YJIbTAThI IO roJIaM O0yUEHUs;

e cozaepxxaHue yueOHoro npeamera «Pu3nkay 1o rojgaM oOydeHusl.

dusnka Kak Hayka o HauOoJiee OOIIMX 3aKOHAX MPHUPOJIbI, BBHICTyNAsl B KaueCTBE y4eOHOTro
npeaMeTa B IIKOJIC, BHOCUT CYIIECTBEHHBIM BKIJIAJ B CHUCTEMY 3HAHHHA 00 OKpY’KalOIIeM MHpE.
HIkosbHBINH Kypc PU3UKU — CUCTEMOOOpa3yOLuil I €CTECTBEHHO-HAYYHbIX YUEOHBIX MPEIMETOB,
MOCKOJIBKY (PU3UYECKHE 3aKOHBI JISKAaT B OCHOBE IMPOIECCOB M SIBJICHUH, M3YYaeMBIX XUMHEH,
Ouosiorueil, pusndeckoil reorpadueit u acrponomueil. Mcrnonb3oBaHue U akKTUBHOE NPUMEHEHUE
bu3NYeCKUX 3HAHWHA ONpeAessieT XapakTep M pa3BUTHE Pa3HOOOpA3HBIX TEXHOJOTHHA B cdepe
SHEpPreTUKU, TPAHCIOPTa, OCBOCHMS KOCMOCA, IOJYYEHMs HOBBIX MaTepHalioB C 3aJaHHBIMU
CBOWCTBaMH U Jpyrux. V3ydyenue UMK BHOCUT OCHOBHOM BKJIAJ B (POPMHUPOBAHUE €CTECTBEHHO-
Hay4YHOM KapTUHBI MUpa oOyyaromuxcs, B (OpMUPOBaAHME YMEHUH NPUMEHATh HAy4HBIH METO[
MIO3HAHUS NP BHINOJIHEHUHU UMHU YYEOHBIX UCCIIEI0OBAaHUI.

B ocHOBY kypca pu3MKHU Ui YpOBHSI CpeHEro oOIIero oopa3zoBaHMs MOJOXKEH psl UACH,
KOTOpbIE MO’KHO paccMaTpUBaTh KaK MPUHLHUIIBI €0 TOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUM € HEH KypC SIBISETCS JIOTMUECKU 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepHuall U3 BCeX pa3/enoB (M3MKH, BKIIOYAET KaK BOMPOCHI KJIACCUYECKOW, TaK U
COBPEMEHHOW (PU3UKH.

Hoes cenepanuzayuu. B cooTBETCTBUM ¢ HEW MaTepuan Kypca (U3MKH OObEIUHEH BOKPYT
¢usnyeckux teopuid. Benynmm B kypce siBisercst (GOpMUPOBaHHME MPEACTaBIEHUI O CTPYKTYPHBIX
YPOBHSX MaTe€puH, BEIIECTBE U MOJIE.

Hoes eymanumapuszayuu. EE peannsanus npennojaraeT HCIOJb30BaHHE T'yMaHUTapHOTO
MOoTeHIIMajga GU3NYECKOW HAayKH, OCMBICIIEHUE CBS3HM Pa3BUTHUs (PU3UKU C pa3BUTHEM OOIIECTBa, a
TaKXke ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU M 9KOJIOTHYECKUMU MPoOIeMaMH.

Hoes npuxnaonou nanpaenrennocmu. Kypc pusuku npeamnosnaraeT 3HaKOMCTBO C HIMPOKUM
KPYTrOM TEXHHUYECKHX U TEXHOJOTMYECKUX MPUIJIOKEHNN N3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes »skonoeuzayuu peanusyercss TOCPEICTBOM BBEACHMSI JJIEMEHTOB COJEp>KaHUS,
MOCBAIIEHHBIX JKOJIOTUYECKUM Mpo0sieMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C pPa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TakKe 00CYXJeHUs MpoOJeM pallMOHAIbHOIO MPUPOAOIOIB30BAHUS U
HKOJIOTHYECKOM 0€30MacHOCTH.

Crep>KHEBBIMU DJIEMEHTaMH Kypca (U3MKM Ha YpOBHE CpeAHero oOiiero obpazoBaHUs
ABISAIOTCS  (uU3MUecKkue Teopun (PpopMHUpOBaHHE TMPENCTABIEHUH O CTPYKType IOCTPOCHHUS



¢usnueckoil Teopuu, ponu (GyHIAMEHTAIbHBIX 3aKOHOB M MPHUHLMUIIOB B COBPEMEHHBIX
NPEJCTaBICHUAX O MPHPOJIE, T'PAHHUIAX MPUMEHUMOCTH TEOPHH, AT OIHMCAHUS €CTECTBEHHO-
HayYHBIX SIBJICHUI U MTPOLIECCOB).

CucTeMHO-eSTeTbHOCTHBIN MOAX0 B Kypce (PU3MKH peanu3yercs HMpexe BCero 3a CyETr
OpraHM3aly SKCIePUMEHTAIILHON JAesaTenbHOCTH oOydaromuxcs. Jlns 6a3o0Boro ypoBHs Kypca
(GU3MKH — 3TO HCIOJIB30BaHUE CHUCTEMbl (PPOHTAIBHBIX KPATKOBPEMEHHBIX 3KCIIEPUMEHTOB U
nabopaTOpHBIX PabOT, KOTOpBIE B MporpamMme Mo (QU3HKE OOBCAMHEHBI B OOIIMNA CIIHMCOK
YUECHHUYECKUX TPaKTHYECKUX paboT. BrlaeneHune B yKa3aHHOM IepedyHe JabopaTOpHBIX padoT,
MPOBOAMMBIX JJII KOHTPOJS U OICHKH, OCYIIECTBISETCS Yy4YaCTHHUKaMU 00pa3oBaTEIbHOTO
mporecca UCXos M3 0COOEHHOCTEH IUIAHMPOBAaHMS M OCHAIIeHus Kabunera ¢usuku. [Ipu sTOM
o0OecrieunBaeTcs OBJaJieHHEe OOYYaIOIMMHUCA YMEHUSMU NPOBOJUTH KOCBEHHBIE H3MEPEHUs,
WCCIICIOBAHMS 3aBUCUMOCTEH (U3NYECKUX BEIMYMH M TIOCTAHOBKY OIBITOB 110 IIPOBEPKE
MIPeIJIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHuE yieseTcsl pelIeHUI0 pacuéTHBIX U KaueCTBEHHBIX 3az1ad. [lpu atom ans
pacuéTHBIX 3aJady MPUOPUTETOM SBIAIOTCS 33Jayd C SIBHO 3aJaHHON (DU3UYECKON MOJEINbIo,
II03BOJISIIOIINE MTPUMEHSTh U3yUEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOIO paszjelia Kypca,
TaK ¥ MHTETPUPYS 3HAHUS U3 Pa3HbIX pasnenoB. /s KaueCTBEHHBIX 3a/1a4 MPHUOPUTETOM SIBIISIOTCS
3aJjaHus Ha OOBSICHEHUE MPOTEKAaHUS (PU3NUECKUX SIBICHUH M MPOIECCOB B OKPYIKAIOIICH KHU3HH,
TpeOyromye BbIOopa GU3NYECKO MOAETH TSl CUTYaIlu MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpeboBanusimu GI'OC COO k mMaTepHaIbHO-TEXHUYECKOMY 00ECIEYEHUO
ydebHoro mpoiiecca 0a30BbIil ypoBeHb Kypca (U3MKH HA YpPOBHE CpeIHEro o0Iero oopa3oBaHUS
JOJDKEH W3ydaThCsl B YCJOBUSAX TPEAMETHOrO KaOumHeTa (M3MKH WIM B YCIOBHSX
MHTETPUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAy4yHOTo IHKiIAa. B kaOuHere ¢usuku
JOJDKHO OBITH HEoOXonumoe J1aboparopHoe 00OpyJOBaHHME Ui BBHIMOJHEHHUS YKa3aHHBIX B
nporpaMMe o (pu3uKe yueHU4eCKHX MPAKTHUECKUX padoT U IEMOHCTPAIMOHHOE 000pYI0BaHUE.

JlemoHCTpanioHHOE 000pynoBaHue (GOPMHUPYETCS B COOTBETCTBHU C  IMPUHIIUIIOM
MUHUMAJIbHON JOCTATOYHOCTH U O0OECHedHMBaeT IMOCTAHOBKY MEPEYUCICHHBIX B MPOTrpaMMme IO
¢u3MKe KIIOUEBBIX JICMOHCTpAIMKA JJIsl HWCCIEAOBAHHS HW3YyYaeMbIX SBICHUH U TPOLIECCOB,
SMIOUPUUYECKUX U (PYHIAMEHTATbHBIX 3aKOHOB, UX TEXHUUYECKUX MPUMEHEHHIA.

JIaGopaTopHoe 000pyI0BaHUE I YYCHHUUYECKHX MPAKTHUECKUX paboT popmupyercs B BHIE
TEMaTUYeCKHX KOMIUIEKTOB U o0ecreyuBaeTcsi B pacuy€re OJHOro KOMILJIEKTa Ha JBYX
oOyuaromuxcs. Temarnyeckue KOMIUIEKTHI J1abDOpaTOPHOro OOOpYAOBaHUS JIOJKHBI  OBITh
MOCTPOEHBl Ha KOMIIJIEKCHOM HCIOJb30BAaHUM AHAJOTOBBIX M IIM(PPOBBIX MPUOOPOB, a TaKxKe
KOMITHIOTEPHBIX U3MEPUTETHLHBIX CUCTEM B BHUJI€ IU(PPOBHIX JIAOOPATOPHIA.

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

e (opMHUpOBaHME UHTEpECA U CTPEMIICHUS 00yUaIOIIMXCs K HAyYHOMY M3YUYEHHUIO IPUPO/IBI,

pa3BUTHE UX UHTEIUIEKTyaJIbHbIX U TBOPUYECKUX CIIOCOOHOCTEI;
e pa3BUTHE TIPEACTaBICHUI O HAyYHOM METOA€ TO3HaHMs U (HOpPMUPOBAHME
UCCIIEI0BATENLCKOTO OTHOILEHUS K OKPYKAIOIUM SIBIICHUSM;

e (opMHUpPOBaHME HAYYHOTO MHPOBO33PEHHUS KaK pe3yjibTaTa HM3y4YE€HUS OCHOB CTPOCHMS
Marepuu U QyHIaMEHTAIbHBIX 3aKOHOB (DH3UKH;

e (opMHUpOBaHHE YMEHHI OOBSCHATH SBJICHUS C HCIOJB30BAaHHEM (H3UYECKUX 3HAHWHA H
HaYYHBIX JJ0Ka3aTeIbCTB;

e (opMHUpOBaHME NPEACTABICHUI O PoOiM (U3UKU JUIS PA3BUTUSA JPYTMX €CTECTBEHHBIX
HaYK, TEXHUKU U TEXHOJIOTH.

JlocTmkeHne STUX Leneld oOecreuynBaeTcs pelIeHHuEM CIEAYIOIUX 3aJad B Ipoliecce
U3y4eHUs Kypca (PM3MKU Ha ypOBHE CpeJHero o0miero oopa3oBaHusi:



e 1puOOpeTeHHe CHUCTEMBbl 3HAHMKM 00 0oOHmMX (U3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOpUAX, BKIIOYAs MEXaHUKY, MOJIEKYJSIPHYIO (PU3HMKY, 3JIEKTPOJMHAMHKY, KBAHTOBYIO
(bU3MKY U JIEMEHTHI aCTPOPU3UKY;

e (opMHUpOBaHHE YMEHUI MPUMEHATH TEOPETUUECKUE 3HAHUS I O0OBSICHEHHS (DU3MUYECKHIX
SIBJIGHUN B IPUPOJIE U JIJIsl IPUHATHUS MPAKTUYECKUX PEIICHUN B TOBCEIHEBHOM JKU3HH;

® OCBOCHHE CIIOCOOOB PEILICHUs Pa3IMUHBIX 33/1a4 C SBHO 3aJIaHHOM (PU3NYECKON MOJIEIbIO,

3aj1a4, MoJApa3yMEBAIOLIUX CAMOCTOSATEIbHOE Co3jaHe (PU3NUECKON MOJIEIH, aIeKBaTHON
YCIIOBUSM 33JIauH;

e [OHMMaHHE (U3NYECKUX OCHOB M MPHUHLUIIOB JCUCTBHS TEXHUYECKHX YCTPOWCTB H
TEXHOJIOTHYECKHUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOILYIO CPELy;

® OBJAJICHUE METOJaMH CaMOCTOSATEIbHOrO IUJIAHUPOBAHUS M MPOBENEHUS (U3UYECKUX
HKCIEPUMEHTOB, aHAIN3a U MHTEPIPETalud HH()OpMAIUH, ONPEACICHUs JOCTOBEPHOCTH
MOJIy4€HHOTO pe3yibTara;

® CO3JaHHe YCIOBUW Ji1 Pa3BUTUS YMEHUN MPOEKTHO-UCCIEIOBATEIbCKOM, TBOPUYECKOI
JeSITeTbHOCTH.

Ha w3ydenne ¢usuku (0a30BBI ypOBEHb) Ha YpPOBHE CpeaHEro oO0Iero ooOpa3oBaHUS
orBoautcs 136 yacoB: B 10 kiacce — 68 yacos (2 yaca B Henenio), B 11 kitacce — 68 yacoB (2 yaca B
HEJIEIIO).

[Ipemiaraemerii B mporpaMMe 1o (hu3uKe mepeueHb Ja00paTOpHBIX U MPAKTHUYECKUX padboT
SBJIICTCS PEKOMEH/IOBAHHBIM, YUUTEIb JIENIaeT BEIOOP MPOBEACHUS JIaOOPATOPHBIX PadOT U OIBITOB
C YU€TOM UHANBUIYATBHBIX OCOOCHHOCTEM 00yUYarOmIUXCsl.

COJAEPKXAHUE OBYYEHUA

10 KJIACC
Pa3zpnen 1. ®u3uka u MeTOAbI HAYYHOI0 NO3HAHUSA

®usnka — Hayka o mnpupoxae. Hayunsle MeToasl ITO3HaHMs OKpykarouero mupa. Poib
HKCHEPUMEHTa ¥ TEOPUH B IIPOLECcCe MO3HAHUS NPUPOJIbL. DKCIIEPUMEHT B (hr3HKe.

MopenupoBanue (GU3UUECKUX SBICHUH W mporeccoB. Hayunele rumotessl. DPu3mdeckue
3aKOHBI U TeopuH. [ paHUIIBI MPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB. [IpHHIMIT COOTBETCTBUS.

Ponp u mecro ¢usuku B (POPMUPOBAHMU COBPEMEHHOM HAay4yHOM KapTHUHBI MHUpPaA, B
MIPAKTUYECKOU IEATEIbHOCTH JIFOIEH.

Jlemoncmpayuu

Amnanorosble ¥ HU(PPOBbIE U3MEPUTENbHbIE TPUOOPHI, KOMITBIOTEPHBIE TATUUKH.

Pazgen 2. MexaHnuka

Tema 1. Kunemamuka

Mexannueckoe ABM>keHHE. OTHOCUTEILHOCTh MEXaHUYECKOro ABMKEeHU. Cuctema oTcuéTa.
Tpaexropus.

[lepemenienue, CKOpOCTh (CpenHSAsI CKOPOCTb, MIHOBEHHass CKOPOCTb) U YCKOpPEHHE
MaTEpHUaIbHOW TOYKH, MX IPOEKIMH HA OCU CHUCTEMBI KOOpAMHAT. CJIOKEHHE NEPEMELICHUN U
CJIOKEHUE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOpPEHHOE NpsSMOJUHENHHOoe aBWXeHue. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NIEPEMELICHUS MaTEPUAIIBHON TOYKH OT BPEMEHH.

CBobosHOe nasieHue. Y CKopeHre CBOOOTHOTO TaIeHHS.

KpuBonuHueliHoe nBrkeHne. [[BukeHne MaTepruaabHON TOUYKH IO OKPYKHOCTH C IOCTOSTHHOU
110 MOJYJII0O CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEWHass ckopocTh. Ileproa u yactora oOpaiieHus.
[leHTpOCTpEMUTEIBHOE YCKOPEHHE.

TexHu4ecKue yCTpOMCTBA U MPAKTHUYECKOE MPUMEHEHHUE: CIIUIOMETD, ABUKCHUE CHAPSIOB,
LIETTHBIE U PEMEHHBIE TTEpEIaYu.



Jlemoncmpayuu

Mogenb cucTeMbl 0TCUETA, MIUTFOCTPALUs KHHEMAaTHYECKUX XapaKTEPUCTHUK JIBUIKEHUS.

IIpeoOpa3oBaHue IBUKEHUN C HCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tagenue Ten B BO31yX€ U B Pa3peKEHHOM IIPOCTPAHCTBE.

HaGntonenue nBuxeHus Tena, OpOILEHHOI0 MO YIJIOM K TOPU30HTY ¥ TOPU30HTAIIBHO.

W3mepenune yckopeHusi CBOOOHOTO MaJCHUS.

HanpasiieHue CKOpOCTH NP IBHYKEHUU 110 OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3y4yeHne HepaBHOMEPHOTO JBUKECHMS C LIEJIbIO ONPENEICHUS] MTHOBEHHON CKOPOCTH.

HccnenoBanue COOTHOLIEHUS MEXAY IyTSMH, NIPONJIEHHBIMU TEJIOM 3a IOCJIEOBATEIbHBIC
paBHBIE IPOMEXYTKH BPEMEHU IIPHA PABHOYCKOPEHHOM JIBHYKEHUH C HAYAJIbHOM CKOPOCTBIO, PaBHOU
HYJIIO.

N3ydyeHne nBUKECHMS IIAPUKA B BI3KOU XKHUJIKOCTH.

W3ydenune qBUXeHUs Tea, OpPOIICHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

IIpunnun orHocutensHOcTH ['anmnes. IlepBbiil 3axkoH HproToHa. MHepruanbHble CHCTEMBI
OTCY€Ta.

Macca tena. Cwna. Ilpunnun cyneprio3unuu cwi. Btopoit 3axkoH HerooTona mms
MaTepHaabHOU TOUKH. Tperuit 3akoH HploTOHA 111 MaTepHUaIbHbIX TOYEK.

3akoH BceMupHoro taroreHus. Cuna tsoxectu. [lepBas kocMuueckas CKOPOCTb.

Cuna ynpyrocru. 3akoH I'yka. Bec tena.

Tpenue. Buasl Tpenus (mokos, ckonbxeHus, kadenust). Cuna tpenus. Cyxoe tpenue. Cuia
TPEHUsI CKOJbKEHHsI U cwia TpeHus nokos. Kospduument tpenus. Cuna CONpPOTHBIECHUS IpU
JBUKEHHUHU TeJa B XKUAKOCTU WU rase.

[TocTynarenbHO€E U BpallaTeIbHOE JBM)KEHUE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CuiIbl OTHOCHUTENIBHO OCH BpauleHus. [linedo cumbl. YcnoBus paBHOBECHS TBEPAOTO
Tena.

TexHuyeckue yCTpoHCTBA M TNPAKTUYECKOE TPUMEHEHHE: TMOAIIWIHUKY, JABM)KEHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBNeHME NHEPLMH.

CpaBHeHHE Macc B3aMMOJICHCTBYIOIINX TET.

Bropoii 3akoH HeroTOHA.

N3mepenue cu.

Crnoxenue cui.

3aBUCUMOCTb CHJIBI YIIPYTOCTHU OT Je(opMaIuu.

Hesecomocts. Bec Tena npu ycKOpEHHOM MOABEME U MAJCHUH.

CpaBHeHUE CUJT TPEHUS TTOKOSI, KAUEHHUS U CKOJIbKECHHUS.

VYcnosus paBHOBecHs TBEPAOTO Tena. Buasl paBHOBeCHS.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

N3ydenue nqBuxeHust Opycka Mo HaKJIOHHOM MI0CKOCTH.

WccnenoBanne 3aBUCMMOCTH CHUJI YNIPYTrOCTH, BO3HUKAIOIIMX B MIPYXKHHE U PE3UHOBOM
o0pas1e, OT ux 1edopMalty.

HccnenoBanue ycinoBuil paBHOBECHS TBEPAOTO Tella, UMEIOIIETO OCh BPALCHUSI.

Tema 3. 3aKonbl COXpaHeHUsA 6 MEXAHUKE

Nmnynbe mMaTepuanbHOW TOYKM (Tesla), CUCTEMbl MaTepHalbHBIX To4yeK. Mmmynbc cuibl u
MU3MEHEHHE UMITYJIbCa TeJla. 3aKOH COXPAaHEHUsS UMITyJIbca. PEakTUBHOE BUKEHHUE.

Pa6ora cunbl. MOIIHOCTE CHUIIBI.

Kunernueckast sHeprus marepuanbHoOil Toukd. Teopema 00 H3MEHEHMM KHUHETHYECKOM
SHEPTHUH.



[TorennuaneHast sHeprus. [loTeHumanpHas 3Heprus ynpyro aeGopMUPOBaHHOH NpY>KUHBI.
[TorennuansHast SHEPTrHs Tesia BOIU3U MOBEPXHOCTH 3EMITH.

[ToreHnuaneHble W HENOTEHUMaJIbHbIE CHJBL. CBS3b pabOTHl HEMOTEHLUMAIbHBIX CHII C
M3MEHEHUEM MEXaHUYECKOM SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUsI MEXAaHUYECKOM dHEPruu.

Yupyrue u Heynpyrue CTOIKHOBEHHUS.

TexHu4ecKue yCTpOMCTBA M IIPAKTUYECKOE IIPUMEHEHHUE: BOJIOMET, KONEp, NPYKUHHBIN
IIUCTOJIET, IBUKCHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMILYJIbCA.

PeakTuBHOE ABUXKEHUE.

[lepexon moTeHIMAILHON SHEPTUU B KUHETUYECKYIO U 00OpaTHO.

Yuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

N3ydenne abCONIIOTHO HEYNPYroro yzaapa € IIOMOLIBI JIBYX OJUHAKOBBIX HMTSHBIX
MasTHUKOB.

HccnenoBanue cBs3u pabOThI CHIIbI C U3MEHEHHEM MEXaHWYECKOH SHEpPruu Teja Ha puMepe
pacTsKEHUs PE3UHOBOIO KIyTa.

Pa3zpnen 3. MosekyaspHasi GU3MKa 1 TEPMOAUHAMMKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUUECKOT Meopun

OcCHOBHbBIE TOJOXKEHUS MOJEKYISIPHO-KMHETHUECKOW TEOPHM M MX OIBITHOE 00OCHOBAHHUE.
BpoynoBckoe nemwxenne. Auddysusa. Xapakrep IBUKEHUS U B3aMMOACHCTBHS YaCTHIl BEIIECTBA.
Mogenu cTpoeHHsl I'a30B, KUAKOCTEH U TBEPIBIX TeJ U 00BSICHEHUE CBOMCTB BEIIECTBA HA OCHOBE
THX Mojeneil. Macca u pazmepsl Mojiekyi1. Konnuectso Bewectsa. [loctosinHast ABorapo.

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

Monens uaeanbHoro ra3za. OCHOBHOE YpaBHEHHUE MOJIEKYJISIPHO-KUHETUYECKON Teopuu
uzeaabHOro raza. AOCoII0THas TeMIepaTypa Kak Mepa cpeJHel KHHETUYECKOM SHepruy TeIIOBOI0
nBrKeHns dactul rasa. llkama temmnepatyp KenbBuna. ['a30Bble 3aKkOHBL.  YpaBHEHHE
MenpeneeBa—Knanelipona. 3akon /lanpToHa. M3ompouneccsl B MA€aNbHOM ra3e € IMOCTOSHHBIM
KOJMYECTBOM BellecTBa. ['paduueckoe mnpencTaBieHHE H30IMPOLECCOB: H30TEPMa, H30XO0pa,
nzobapa.

TexHuueckue ycTporcTBa U MPaKTUIECKOE IIPUMEHEHHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnpIThl, JOKa3bIBAIOIIME JTUCKPETHOE CTPOEHHME BelIecTBa, (oTorpapuu MoKy
OpPraHUYECKUX COCIUHEHUM.

OnpIThl 10 AUPPY3UH KUAKOCTEN U Ta30B.

Monens OpOyHOBCKOTO BH)KEHUS.

Mogens onbita LlTepHa.

OnbIThI, JOKa3bIBAIOLIME CYIIECTBOBAHUE MEKMOJIEKYJIIPHOTO B3aUMOACUCTBHS.

Mopaenb, HIUTFOCTpUPYIOLIAs TPUPOTY JIABJICHUS ra3a Ha CTEHKU COCY/a.

OnbIThI, HIUTIOCTPUPYIOLINE YPABHEHUE COCTOSHUS UACAIBHOTO ra3a, U30MpPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomuol

Omnpenenenne Macchl BO3/1yXa B KJIIACCHOH KOMHATe Ha OCHOBE M3MEPEeHU 00bEMa KOMHATHI,
JIABJICHUS U TEMIIEpaTypbl BO3yXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEKy IIapaMeTpaMU COCTOSIHUS Pa3peKEHHOTO rasa.

Tema 2. Ocnoebl mepmoounamurku

TepmoauHaMuueckass cucrteMa. BHYTpeHHss OJHEpruss TEPMOJAMHAMHUYECKOW CHCTEMBI U
criocoObl €€ u3MeHeHus. KomnuecTBo TemyioTsl U pabora. BHyTpeHHsIsI 3HEprusi 0JHOATOMHOTO
HJiealbHOrO rasa. Buasl Teruionepenadu: TEILUIONPOBOIHOCTb, KOHBEKIMUSA, U3IyYeHUE. Y AeIIbHAs
TEITOEMKOCTh BellecTBa. KoanyecTBO TEMIOTHI pHU TEIIonepesaye.

[Tonsarue 06 anmabatHoM mporuecce. [lepBrlit 3aK0H TepMOIUHAMUKHU. [IprMeHeHe epBoro
3aKOHA TEPMOAMHAMMKHU K H3o0mpolieccaM. ['papuueckast uHTepnpeTanus padoThl rasa.



BTtopoii 3akoH TepmoanHamMuki. HeobpaTuMOCTh IPOIIECCOB B MPUPO/IE.

TennoBbie MamuHbl. [IpuHIUNBL qeiicTBUs TeraoBeIX MamuH. [IpeoOpa3oBanust sHEpruu B
TEIIOBbIX MamuHax. Koa¢duument mone3noro AecTBus TeraoBoi mamuubl. [{ukn KapHo u ero
KOA(PHUIHUEHT MOJIE3HOTO ACHCTBUS. DKOJIOTHUECKUE MTPOOIIEMBI TETNIOIHEPT € TUKH.

TexHnueckue ycTpoucTBa U IPAKTUYECKOE MPUMEHEHHE: IBUTaTeIb BHYTPEHHETO CrOPaHUs,
OBITOBOI XOJOAUIBHHUK, KOHAUITUOHED.

Jlemoncmpayuu

V3meHeHne BHYTPEHHEH SHEPrUuy Teja MPHU COBEPIIEHUH pabOThI: BBUIET NPOOKH U3 OYTHIIKU
MoJa JEHCTBHMEM CXKaTOro BO3JyXa, HarpeBaHue sdupa B JIATyHHOH TpyOKe MyTEM TpEeHUs
(BuICOICEMOHCTpALIHS).

W3meneHnue BHyTpeHHEH 3HepTruu (TemMrepaTyphl) Tella Ipu TeIuionepeaaye.

OmnbIT 0 aguabaTHOMY PACHIMPEHUIO BO3/yXa (OIBIT C BO3AYLIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUTaTelNsl BHYTPEHHETO CrOpaHusl, peaKTUBHOIO JBUTATEIIS.

Yuenuueckuii s3xcnepumenm, n1abopamopmsie pabomul

N3Mepenne yienbHOM TEMI0EMKOCTH.

Tema 3. Azpecammuvie cocmoanun eeujecmea. Dazoevie nepexoonvt

[TapooOpa3zoBanue u koHaeHcauus. VMcmapenue u kuneHue. AGCOTIOTHAS U OTHOCUTENIbHAS
BJIQOKHOCTh BO3ayXa. HacwlieHHBI map. YaenpHas TeIoTa MapooOpa3oBaHUs. 3aBHCHMOCTH
TEeMIIepaTypbl KUIIEHUS OT JaBJICHUSI.

Teépnoe teno. Kpucrammmueckue u amopdubie Tena. AHU30TPONHUS CBOMCTB KPHUCTAILIOB.
Kunkue xpucramisl. CoBpeMeHHble Marepuaibl. llnaBnenwe w Kpuctammzauus. Y aelbHas
Teruiora iasieHus. Cyonumanus.

YpaBHeHHE TEIIOBOrO OanaHca.

TexHuyeckue yCTpOHCTBA M MNPAKTUYECKOE IPUMEHEHHE: TUTPOMETP M IICUXPOMETD,
KaJIOPUMETP, TEXHOJIOTUU MTOJYYEHUsI COBPEMEHHBIX MaTEpPUAJIOB, B TOM YHCII€ HAHOMATEpPHaJOB, U
HAaHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HaCBHIIIEHHBIX [1APOB.

Kunenue npu noHWKEHHOM JIaBJICHUHU.

CriocoObI U3MEPEHHS BIAKHOCTH.

HabmtoneHue HarpeBaHUs U IUIaBJICHUS KPUCTANTMYECKOTO BEIIECTBA.

JleMOHCTpalys KpUCTalIoB.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3mepenne OTHOCUTEIBHON BIaKHOCTH BO3TyXa.

Pazpnen 4. DuekrpoauHaMmnka

Tema 1. Inekmpocmamuxa

OnexTpu3anus Tell. DIEeKTPUUECKUN 3aps. J(Ba BUia anekTpuyecKux 3apsnos. [IpoBonHuky,
JUBJIEKTPUKHU U TIOTYIIPOBOAHHUKU. 3aKOH COXPAaHEHUS 3JIEKTPUUECKOI0 3apsa.

Bsaumonericteue 3apsinoB. 3akoH Kyiona. TouedHslll 2JIEKTPUYECKUI 3apal. DNEKTPUUECKOE
nosie. Hanpsk€HHOCTH 3ekTpuyeckoro mosst. [IpuHIun cyneprno3uiuy 3JIEKTPUYECKUX MOJeH.
JIvHUM HanPsHKEHHOCTH AIEKTPUYECKOTO TTOJISL.

Pabora cun snextpocratuueckoro nosd. [lorennuan. Paznocts norenmnuanos. [IpoBogHuku
U AUDJIEKTPUKH B DJIEKTPOCTATHUECKOM MoJ€E. JnannekTpudeckas NpoOHULIAEMOCTb.

DnekTpo€MKocTh. KOHIeHcaTop. DNEKTPOEMKOCTh IUIOCKOTO KOHJIEHCATOpa. JHEprus
3apsHKEHHOI0 KOHAEHCATOopa.

TexHuyeckue ycTpoiicTBAa M NPAKTHUYECKOE IMPUMEHEHHUE: 3JIEKTPOCKON, 3JIEKTPOMETP,
AJIEKTPOCTaTUYECKas 3allluTa, 3a3eMJICHHE DJIEKTPONPHOOPOB, KOHJEHCATOp, KOMUPOBAIBHBIN
anmapar, CTpyMHBIN IPUHTED.

Jlemoncmpayuu

Y CTpoUCTBO M MPUHIUIT ACUCTBUS IIEKTPOMETPA.



B3aumonencTeue HadIEKTPU30BAHHBIX TEI.

DNEKTPUUECKOE M0JIE 3apsyKEHHBIX TEI.

[IpoBOHMKY B 3EKTPOCTATHUECKOM IIOJIE.

DneKTpocTaTUuecKas 3aluTa.

JIMDIIEKTPUKH B 3JIEKTPOCTATUYECKOM II0JIE.

3aBUCUMOCTD 3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHCATOpa OT IUIOUIaAX IUIACTHH, PACCTOSHUS
MEXIy HUMH U IU3JIEKTPUYECKON TPOHULIAEMOCTH.

OHeprus 3apsKEHHOI0 KOHAEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

N3mepenue 31eKTpoEMKOCTH KOH/IEHCATOPa.

Tema 2. [locmoannwiit 31exkmpuyeckuii mox. Toku 6 paznuunvix cpeoax

DONEKTPUUECKUH TOK. YCIIOBUS CYyIIECTBOBAHUS AIEKTPUYECKOrO TOKAa. VICTOUHMKHM TOKAa.
Cuuia Toka. ITocTOAHHBIN TOK.

Hanpspokenune. 3akon Oma i1 ygacTka LIETH.

DNeKTpruYecKoe COIPOTHUBIICHHE. Y IeJIbHOE CONPOTHUBIIEHHE BeniecTBa. [locnenoBarenbHoe,
IapajuiesIbHOE, CMEIIAHHOE COEAMHEHUE ITPOBOJHHUKOB.

PaGora snexrpuyeckoro Toka. 3akoH J[xoyns—JIenna. MOMHOCTh 3IEKTPHUUECKOTO TOKA.

DONEeKTpOABMKYLIasl CUjla U BHYTPEHHEE CONPOTUBJIEHHE MCTOYHUKA TOKa. 3akoH Oma s
MOJIHOM (3aMKHYTOI#1) anekTpuyeckoii enu. KopoTkoe 3amMblkaHue.

DneKTpOHHAs IPOBOAUMOCTb TBEP/BIX METAJUIOB. 3aBUCUMOCTb COIIPOTUBIIEHUS] METAJIOB OT
Temmneparypbl. CBEpXIIPOBOJIUMOCTb.

DnexTpuueckuil Tok B BakyyMe. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBoanuku. CoOCTBEHHAs! U MPUMECHAsI IPOBOJAUMOCTH MOTYNPOBOIHUKOB. CBOMCTBa
p—n-nepexona. [loaynpoBoJHUKOBbIE TPHUOOPHI.

DNEeKTpUYECKHI TOK B pacTBOpaXx M paciylaBax >SJIEKTPOJUTOB. OJIEKTPOIUTHYECKAs
U CCOIMAIusl. DIEKTPOIIU3.

DnekTpuyeckuil TOK B razax. CamMoCTOATENbHBIA U HECAMOCTOSTENbHBIA pa3psaa. MoiaHus.
[Ina3zma.

TexHuueckue ycTpoicTBa M MPAKTUYECKOE INPUMEHEHHUE: aMIEPMETP, BOJIBTMETP, PEOCTaT,
WUCTOYHMKH TOKA, OJJIEKTPOHArpeBaTeNbHbIE MPHOOPBI, DIEKTPOOCBETHTENbHBIE MPHOOPHI,
TEPMOMETpP  CONpPOTHBIIEHUS,  BaKyyMHBIH  JHOA,  TEPMHUCTOPbl U  (OTOPE3UCTOPSI,
MOJIyIIPOBOIHUKOBBIN JIMOJI, TaJIbBaHUKA.

Jlemoncmpayuu

W3mepenue cuibpl TOKa U HANIPSIKEHMUSL.

3aBUCUMOCTb CONPOTHBJICHHUS LWIMHAPUYECKUX IPOBOJHUKOB OT JJIMHBL, IUIOLIAAH
MOTNIEPEYHOr0 CEUYEHHUsI U MaTepuaa.

CMenianHOe COEJUHEHHNE TPOBOJHUKOB.

[IpssMoe wu3MepeHue HIIEKTPOABHKYIIEH cuibl. KopoTkoe 3aMblkaHHME TaJlbBAaHUYECKOTO
2JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTh COIIPOTHBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTE 3JIEKTPOIUTOB.

HckpoBoli pa3psa 1 IpOBOAMMOCTb BO3yXa.

OAHOCTOPOHHSIS MPOBOJUMOCTD JUOJA.

Yuenuueckuii sxkcnepumenm, nabopamopnule pabomuol

N3y4yeHne cMEIIaHHOTO COEMHEHMS PE3UCTOPOB.

N3mepenue 3neKTpoABMKYIIEH CHUITbl MICTOYHUKA TOKA U €r0 BHYTPEHHETO COMPOTUBIICHHUS.

Habmtonenue snexTponusa.

MexnpeamMeTrHblie CBSI3H



N3yuenne kypca ¢usuku 06azoBoro ypoBHsS B 10 Kiacce OCYIIECTBISACTCA C y4ETOM
COJIEP>KATEIBHBIX MEKIIPEAMETHBIX CBSI3€H ¢ KypcaMu MaTeMaTUKU, OMOJIOTHH, XUMHH, Teorpapuu
U TEXHOJIOTHH.

Mesicnpeomemusie nonamusi, CBS3aHHBIE C HW3YyYCHHEM METOJOB HAy4YHOTO ITO3HAHMSA:
SBJICHUE, HAy4YHbIH (paKkT, rumnore3a, (u3MUeckas BeTUYMHA, 3aKOH, TeOopHs, HalOJIoIeHue,
9KCIIEPUMEHT, MOJIEIIMPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHHe CUCTEMbl ypaBHEHUH, JNUHeHas ¢GyHKus, napaboina, runepOorna,
UX rpaduKu U CBONCTBA, TPUTOHOMETPHUYECKUE (YHKIUH: CHHYC, KOCUHYC, TAHTE€HC, KOTAHTEHC,
OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHl M HUX MPOCKIUH Ha OCH KOOpAHMHAT,
CJI0)KEHHE BEKTOPOB.

buonocus: mexannuyeckoe IBUKEHHE B KUBOU mpupozae, Auddys3us, ocMoc, TEII000MeH
JKUBBIX OPraHu3MOB (BHUbl TEIUIONEpPEAaud, TEIUIOBOE PABHOBECHUE), IICKTPUUYECKUE SIBJIICHUS B
YKUBOU IIPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOCHHE aTOMOB U MOJEKYJ, MOJIb BEIIECTBA,
MOJIIpHAsi Macca, TEIUIOBbIE CBOMCTBA TBEPBIX TN, KHUAKOCTEH U ra3oB, SJIEKTPUUYECKUE CBOMCTBA
METaJUIOB, JEKTPOJIUTUYECKAS TUCCOIMALINSI, TalbBaHUKA.

l'eocpagpus: BAAXXHOCTD BO3/1yXa, BETPhI, 0apOMETp, TEPMOMETP.

Texnonoeus: mpeodpazoBaHUE JBWIKCHUN C WCIOJIH30BAHUEM MEXaHU3MOB, YUET TPCHHUS B
TEXHHUKE, TMOAIIMIHUKNA, HCIOIb30BAaHUE 3aKOHA COXPAHEHHUS HMITyJIbca B TEXHUKE (pakera,
BOJOMET M JPYTHUE), IBUTATENIb BHYTPEHHETO CrOpaHus, apoBasi TypOuHa, OBITOBOM XOJIOAHIIbHHUK,
KOHJIUIIMOHEP, TEXHOJIOTUH MOIYYSHHUS] COBPEMEHHBIX MaTEPHUaIOB, B TOM YHCIIE HAHOMATEpUAJIOB,
U HaHOTEXHOJIOTUH, DHJIEKTPOCTAaTHYECKas 3alluTa, 3a3eMJICHHE 3JIEKTpOnpuOOpOB, KCEPOKC,
CTpYHHBIA TPUHTEp, OdIIEKTPOHArpeBaTelbHbIE MPUOOPHI, SJIEKTPOOCBETUTEIbHBIE TMPUOOPHI,
raJibBaHUKA.

11 KJIACC
Pa3znen 4. DiekTpoanHamMuka

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

IlocTosiHHBIE MarHUTHL. B3anMoeiicTBIE OCTOSHHBIX MarHUTOB. MaruuTtHoe nose. Bekrop
MarHuTHOM MHAYKIMH. [ [puHIMI Cyneprno3niuy MarHuTHBIX MOJIe. JIMHUKM MarHuTHOM MHAYKLUU.
KapTuna muHUI MarHMTHOW MHAYKIMHU I0JI TOCTOSIHHBIX MarHuTOB.

MarautHoe mose NpoBOJAHMKA € TOKOM. KapThHa NMHMH MHAYKUMHA MarHuTHOTO IOJIS
JUIMHHOTO IIPSIMOTO NMPOBOJHUKA U 3aMKHYTOT'O KOJIBLIEBOIO IIPOBOJIHUKA, KaTYIIKU ¢ TOKOM. ONBIT
Opcrena. BzanmoelicTBre MpOBOAHUKOB C TOKOM.

Cuna Amnepa, €€ MOIlyJIb U HAalIPABJICHUE.

Cuna Jlopenua, e€ Moslysb U HamnpasieHHe. J[BrkeHne 3apsHKeHHON 4acTULbI B OTHOPOAHOM
MariHuTHoM nose. Pabora cuinsl Jlopenna.

SIBneHue DNEKTPOMArHUTHOM MHAYKUIMU. IIOTOK BEKTOpa MAarHUTHOM  MHAYKIMH.
OneKTpoABMKYLIas CUJIa MHAYKLIUHU. 3aKOH 3JIEKTPOMarHUTHON UHayKuuu dapanes.

BuxpeBoe »snekrpuueckoe moje. DJIEKTPOJBWXKYIIAs CHJIa HMHAYKIUM B TPOBOJHUKE,
JBUKYLIEMCSI IIOCTYIIATENbHO B OTHOPOJAHOM MarHUTHOM IIOJIE.

[IpaBuio JleHna.

WNHayKTUBHOCTE. SIBII€HHE CAMOMHAYKINN. DINEKTPOABIKYIIAsl CUJIa CAMOUHAYKIIHH.

DHeprus MarHUTHOT'O TOJISl KaTYIIKHU C TOKOM.

DNEeKTPOMarHuTHOE MOJIE.

Texnuyeckue ycTpoilcTBAa W  MPAKTUYECKOE MPUMEHEHHE: TIOCTOSIHHBIE MAarHUTHI,
AJIEKTPOMArHUThl, AEKTPOIBUIaTENlb, YCKOPUTENN JIEMEHTAPHBIX YaCTUL, MHAYKLIHOHHAS [1€Yb.

Jlemoncmpayuu

OmnsIT OpcTena.

OTKJIOHEHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.



JIvHUM MHOYKIMY MarHUTHOTO MOJIS.

B3anmopencTere 1ByX POBOAHUKOB C TOKOM.

Cuna Amrnepa.

[erictBue cuiibl JIopeHIa Ha MOHBI JJIEKTPOJIUTA.

SIBieHHE NEKTPOMArHUTHOW MHIYKIIMH.

IIpaBuio JleHna.

3aBUCUMOCTD 3JIEKTPOABMXKYLICH CHJIBI MHAYKIHH OT CKOPOCTH H3MEHEHUS MarHUTHOIO
IIOTOKA.

SIBneHne caMOMHIyKIIMH.

Yuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

W3y4eHre MarHuTHOTO TOJIS KaTYIIKH C TOKOM.

HccnenoBanue 1eiCTBUSA IOCTOSIHHOTO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue sBIICHUS IEKTPOMarHUTHOM NHIYKIIVH.

Pasnea 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMazZHumHbsle Koa1e0anus

Konebarenpnass cucrema. CBoOonmHble MexaHWyeckue Konebanusi. ['apmoHmueckue
konebanusa. Ilepuon, uactora, ammuutyga u  ¢asza konebanuil. IlpyXUHHBIH MasTHUK.
Matematuueckuil MasgiTHUK. YpaBHEHUE TapMOHUYECKUX Kosiebanuil. IIpeBpaienue 3Hepruu npu
rapMOHUYECKUX KOJIeOaHUSIX.

Koneb6arenbupiii  koHTYp. CBOOOAHBIE JJIEKTPOMAarHUTHBIE KoOJIeOAaHUST B  HJACATILHOM
KoieOaTeabHOM  KOHTYype. AHAJIOTHUS MEXAYy MEXaHHYeCKUMH U 3JIEKTPOMAarHUTHBIMU
konebanusamu. @opmyna TomcoHa. 3akoH COXpaHEHHsS PHEPTUM B HICATHHOM KOJIeOaTeIhHOM
KOHTYpe€.

[IpencraBnenne o 3aTyXaloUMX KolIeOaHHWAX. BBIHYXICHHbIE MEXaHHMUYECKHE KOJIeOaHUs.
Pe3onanc. BeiHyKeHHBIE 3JIEKTPOMAarHUTHbIE KOJIEOaHHUs.

[lepemennbiii Tok. CHHycoWIadbHBIA NEpEeMEHHBIH TOK. MOIIHOCTh MEPEMEHHOrO TOKa.
AMIUIMTYHOE U IEHCTBYIOLIECE 3HAUEHUE CUIIBI TOKA U HANIPSKCHMUS.

Tpanchopmarop. IlpousBoiacTBo, mnepemaya M NOTPEOJICHUE BIEKTPUUECKOH HHEPIHM.
OKOJIOTMYECKHE PHUCKM IIPU INPOU3BOACTBE 3JeKTpodHepruu. KynbTypa ucnosb30BaHuUs
AJEKTPO3HEPIUU B [TOBCEIHEBHOM KU3HHU.

TexHuyeckue ycTpolcTBa U MPAKTUUECKOE IPUMEHEHHE: DIIEKTPUUYECKHI 3BOHOK, FTEHEPATOp
MIEPEMEHHOT0 TOKa, TIMHUHU AJIEKTponepeaay.

Jlemoncmpayuu

WccnenoBanne napaMmeTrpoB KoseOaTelbHON cHUCTEMBl (NMPYKUHHBIA WM MaTeMaTHYeCKHUM
MasTHUK).

HaGmronenue 3aryxaromumx KoieOaHuid.

HccnenoBanme cBONCTB BBIHYXICHHBIX KOJIeOaHUH.

Ha6mronenue pezonanca.

CB00O/IHBIE JIEKTPOMArHUTHBIE KOJIeOaHMs.

OcmwnorpaMMbl  (3aBUCUMOCTH ~ CHJIBI  TOKa M HAOpsDKEHUS OT  BpEeMEHH) JAJis
3JIEKTPOMArHUTHBIX KOJIEOaHUH.

Pe3onanc mpu mocnenoBaTeNbHOM COEIUHEHHHM PE3UCTOpa, KaTYIIKW WHAYKTUBHOCTH H
KOHJIEHCATOopa.

Monenb TUHUY 3JIEKTPOIepeIadH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

WccnenoBanne 3aBUCHMOCTH MepHoO/ia MajblX KojieOaHUI Tpy3a Ha HUTH OT JUIMHBI HUTH U
Macchl Ipy3a.

HccnenoBanne TmnepeMeHHOr0 TOKa B LENH M3 TOCIEI0BAaTENbHO  COEAMHEHHBIX
KOHJIEHCATOPa, KaTyIlIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpOMAZHUMHbLE 60JIHbL



Mexanudeckue BOJIHBI, YCI0BUs pacnpoctpaneHus. [lepuoa. CkopocTs pacnpoCTpaHeHUs U
JuiHA BONHBEL. [lomepednsie U mpoaonbpHbIe BOMHBL MHTEepdepeHnns u qudpakius MEXaHUIeCKIX
BOJIH.

3Byk. CkopocTb 3ByKa. I pomkocTh 3ByKa. Bricota Tona. TemOp 3ByKa.

ONEeKTPOMarHUTHbIE BOJHBI. YCIOBUS H3JIyY€HHUsS 3JIEKTPOMAarHUTHBIX BOJH. B3anmnas
opueHTtanus BekTopoB E, B, V B snexrpomaruutHoi BosiHe. CBOMCTBA 3JI€KTPOMArHUTHBIX BOJIH:
OTpakeHHe,  MpelioMJIeHHe,  mnoisApu3auus,  Audpakuus,  uHTepdepenuus.  CKopocTh
AJIEKTPOMArHUTHBIX BOJIH.

[lkana >neKTpoOMarHUTHBIX BOJIH. [IpuMeHeHre 31eKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHIUIIBI pauOCBA3H U TelleBUACHU. Pagnonokanus.

DIEKTPOMarHUTHOE 3arps3HEHUE OKPYIKAOLIEH CPEBI.

TexHuueckue yCTpOMCTBA M MPAKTHUYECKOE IPUMEHEHUE: MY3bIKAJIbHBIE WHCTPYMEHTHI,
YABTPA3BYKOBAsl JIMarHOCTMKAa B TEXHMKE M MEIULMHE, pajap, PaJIuONpPUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-meus.

Jlemoncmpayuu

OO6pa3zoBaHue 1 pacrpoOCTPaHEHHUE OMEPEYHBIX U MPOJOIBHBIX BOJIH.

Konebmromnieecs Teno Kak HCTOUHUK 3BYKa.

Habnronenune oTpaxeHus ¥ MPEeTOMIICHUS MEXaHUUECKUX BOJIH.

Ha6monenue unatepdepeHny u AUPpakiui MEXaHMIECKUX BOJH.

3BYKOBOM PE30HAHC.

Habmtoienue cBsizu rpOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYAON U YaCTOTOM KOJICOaHHIA.

HccenenoBanue CBOWCTB 3JEKTPOMArHUTHBIX BOJIH: OTPaXKEHUE, MIPEJIOMIICHUE, MTOIAPU3aLns,
mudpaknus, HHTep(epeHIus.

Tema 3. Onmuxa

I'eomerpuueckas onrtuka. lIpsmonuHelHOe pacnpoCTpaHEHUE CBETa B OJHOPOJIHOM Cpele.
JIyu cBeta. ToyeuHbI HCTOYHUK CBETA.

OtpaxxeHue cBeTa. 3aKOHBI OTpaxeHus cBera. llocTpoeHue H300paKeHUN B IJIOCKOM
3epKae.

[Ipenomiienue cBeta. 3aKOHBI MpeIOMIICHHS cBeTa. AOCOIIOTHBIN MOKa3aTellb MPETOMIICHHUS.
[TonHoe BHyTpeHHee oTpaxeHnue. lIpenenpHbIi yroi MojaHoro BHyTPEHHETO OTPAKEHHUS.

Hucnepcus ceera. ClioxxHbIH coctaB Oenoro cera. L[Ber.

Cobuparomye u paccenBatomiye JuH3bl. ToHkas aruH3a. @OKyCHOE paccTOsSHUE U ONTHYECKast
cwiia TOHKOM nuH3bL. llocTpoeHue wu300pakeHH B COOMpAIOMIMX U PACCEMBAIOIIMX JIMH3AX.
@opMya TOHKOW JIMH3BIL. Y BEIMYECHHE, 1aBAEMOE JTUH30M.

[Ipenenbl TpUMEHUMOCTH T€OMETPUYECKOM ONTHUKHU.

Bonnosas ontuka. Matepdepenius ceera. KorepeHTHbIE UCTOUHUKU. Y CIIOBHS HAOIMIOACHUS
MaKCUMyMOB U MUHUMYMOB B MHTE€P(EPEHIMOHHONW KapTHHE OT JABYX CHH(A3HBIX KOT€PEHTHBIX
HMCTOYHUKOB.

Hudpakius cera. JudpakuronHas pemeérka. Y cnoBre HaOMOIeHUS TNIaBHBIX MAKCUMYMOB
IIpY NMaJJ€HUH MOHOXPOMAaTHYECKOI0 CBETa Ha TU(PAKLIMOHHYIO PEILETKY.

[Honsipuszanus ceera.

TexHuyeckue yCTpOHCTBA M MNPAKTUYECKOE IPUMEHEHHE: O4YKH, Jyna, (oToammapar,
MPOEKIIMOHHBINA anmapaT, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAsI ONTHUKA, AU(paKIMOHHAS PEIIéTKa,
MTOJISIPOU L.

Jlemoncmpayuu

[IpssMonuHENHOE pacnpoCTpaHEHWEe, OTpaKEHUE M IpesnoMieHue cBera. OnTudeckue
pUOOPBHI.

[TonHoe BHyTpeHHee oTpaxeHnue. Moiens cBeTOBOA.

HccnenoBanue cBOMCTB N300paykeHHI B JIMH3AX.

Moaenu MEUKpPOCKOIIA, TETECKONa.



Hab6monenue narepdepeHimu ceera.
Habmonenune nudpaxnuu cera.
HaGmronenue qucnepcuu cBera.
[losydyeHune ciekTpa ¢ HOMOIIbIO PU3MBI.
[Tonydenue cekTpa ¢ HOMOIIbIO TU(PPAKIUOHHON PEHIETKY.
Habnronenune nmonsipu3aiyu cBeTa.
Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol
N3mepenue nokasarens nIpeaoMIIeHUs CTEKIIA.
HccnenoBanune cBOWCTB N300paxeHHi B TMH3aX.
HaGumronenue aucriepcuu cBera.
Pa3zngesn 6. OcHOBBI crieMAJILHONH TEOPUHA OTHOCUTEIBLHOCTH
I'paHuubl MPUMEHMMOCTH KJIACCUYECKOM MexaHuku. llocrtynaTel crnenumanbHOM Teopuu
OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTh MOJYJIA CKOPOCTM CBETa B  BaKyyMe, IPUHLHII
OTHOCHUTENIbHOCTH DUHILITEHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHHU U COKPAILEHUE JUINHBI.
OHeprus U UMILYJIbC PEISITUBUCTCKON YaCTULIBI.
CBs13b Macchl € HEPrUel U UMITYJIbCOM PEISTUBUCTCKOM YaCTULIBI. DHEPTUsl OKOSI.
Paszpnen 7. KBanToBas ¢pusuka
Tema 1. dnemenmul KGAHMOBOU ONMUKU
®oronsl. Gopmyna [Inanka cBsf3u SHEPruM (OTOHA C €ro YaCTOTOH. DHEPrusi U UMITYJIbC
dhoToHa.
Otkpeite u uccnenoanue pororddexra. Onbrrer A. I'. CroneroBa. 3akoHsl GoTodddhekra.
VYpasaenue Ditamteitna 11t poroaddexra. «KpacHas rpanuna» dpororddexra.
Hasnenue ceera. OnwiTel [1. H. JleGenena.
XHUMHUYECKOE IEUCTBUE CBETA.
TexHuueckue yCTPOWCTBA W TPAKTHYECKOE MpHUMEHEHHe: (OTOdIEMEHT, (HOTOIATUHK,
COJTHEYHas Oatapesi, CBETOIHO/I.
Jlemoncmpayuu
®oTo3ddeKT Ha YCTAaHOBKE ¢ IUHKOBOM IIIACTHHOM.
HccnenoBanue 3ak0HOB BHEIIHETro GoTodddekra.
Cseroauon.
Conneunas Oarapes.
Tema 2. Cmpoenue amoma
Mopens atoma Tomcona. OmbiTel Pesepdopaa mo paccesHuto o -uactuil. Ilnanerapnas
mojenb aroma. [loctynatsl Bopa. M3nydyenue u morsomieHue (OTOHOB MPH Mepexojie aToMa ¢
OJIHOTO YPOBHsI 3HEpruu Ha apyroi. Buasl cnektpoB. CrieKTp ypoBHEHM 3HEpPruu aToMa BOJI0poAa.
BonnoBsble cBolicTBa yactull. Bonnsl ne bpoiinsa. KopnyckynspHO-BOJIHOBOW Jyalu3M.
CrioHTaHHOE M BBIHYKJIEHHOE HU3ITyUEHHE.
TexHudyeckue yCTpOMCTBA M INPAKTUYECKOE NPUMEHEHHE: CHEKTPAJIbHBIM  aHaIu3
(ciekTpockon), 1a3ep, KBAHTOBBIM KOMITBIOTED.
Jlemoncmpayuu
Mopens onbiTa Pezepdopra.
Omnpenenenre AJIMHBI BOJIHBI JIa3epa.
Habntoienue uHeRvaThIX CIEKTPOB U3JIyUEHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, 1abopamopnule pabomuol
HabmtoneHue nuHeuaToro crnekrpa.
Tema 3. Amomnoe a0po



OKCIIEpUMEHTBI, JOKa3bIBAIOIIME CIIOKHOCTh CTpPOeHUs Anpa. OTKpBITHE PaJIUOaKTUBHOCTH.
OmnbiTel Pezepdopna mo onpeneneHuio cOCTaBa pajnOaKTHBHOTO u3inydeHus. CoiicTBa anbpda-,
Oera-, raMMa-u3iTyueHus. BiausHue paguoakTUBHOCTH Ha )KUBbBIE OPIaHU3MBI.

OtkpeiTHE TIpoTOHA M HelTpoHa. HykinonHnas moxens siapa [elizenoepra—liBanenko. 3apsn
anpa. Maccosoe uncio sapa. M3oTomnsl.

Anbda-pacnan. DIEKTPOHHBIM M TO3WTPOHHBIM Oerta-pacmaz. [amma-uznydenue. 3aKOH
PaaMoOaKTUBHOIO pacraja.

DHeprust CBA3M HYKJIOHOB B sizipe. SnepHbie cuiibl. JledekT Macch sapa.

Snepuble peakuuu. JleneHue u CUHTE3 A1Ep.

Snepubnii  peakrop. Tepmosimepusiii  cunTe3. [Ipobimembl W MEPCHEKTUBBI  SACPHOM
JHEPreTUKU. JKOJIOTHYECKUE ACTIEKTBI AICPHON SHEPIEeTUKH.

OnemeHTapHble YacTUlbl. OTKPBITHE TO3UTPOHA.

Mertozbl HaOIIOACHHS U PETUCTPALIMH 3IEMEHTAPHBIX YACTHLI.

@dyHmaMeHTaIbHbIE B3aUMOAeHCTBUSA. EAMHCTBO (hru3ndeckoil KapTHHBI MHpa.

TexHudyeckue yCTpoOHCTBA M IPAaKTUYECKOE IPUMEHEHHE: IO3UMETp, Kamepa BuibcoHa,
SJICPHBINA PEaKkTop, aTOMHasi bomoa.

Jlemoncmpayuu

Cu€TurK MOHU3UPYIOIMX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM (hOoTOTpadusiM).

Pa3pnen 8. DiieMeHTBI ACTPOHOMMH U ACTPOPUZNKH

Oransl pa3BUTUs acTpoHOMuUU. [IpukitagHoe 1 MUPOBO33pEHUECKOE 3HAUEHUE ACTPOHOMMUH.

Bup 3Bé3nH0r0 HebGa. Co3Besus, spKue 3BE31bl, IUTAHETHI, X BUIAUMOE JABHKEHHE.

Conneynas cucrema.

Connue. ConHeunas akTuBHOCTb. MicTounuk sHeprun CosHua U 3B€3/1. 3BE3/1bI, UX OCHOBHBIE
XapakTEepUCTUKU. JluarpamMma «CHEKTPAJIbHBIA KJIACC — CBETHMOCTBY». 3BE3NBI  TJIAaBHOM
[IOCJIEOBATEIBHOCTU.  3aBUCHUMOCTb ~ «Macca —  CBETUMOCTb» i 3BE3]  TJIaBHOU
IocyieIoBaTeIbHOCTU. BHyTpeHHee cTpoeHue 3BE3A. CoBpeMEHHbIE IMPEJCTABIECHUS O
IIPOUCXOXKACHUHU U 3BoJronnu CoslHIA U 3BE31. DTalbl )KU3HU 3BE3NL.

Mnineunsii [Tyt — Hama [NanakTtuka. [Tonoxxenue u nmwkenne Connna B [Namaktuke. Tumbl
rajakTuk. PaguoranakTuky U kBazapel. YEpHbIE ABIPHI B sIpaxX raJlakTHK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon Xa06na. PaszOeranune ramaktuk. Teopus
bonboro B3peiBa. PennkToBoe n3imydeHue.

Macmrabnas ctpykrypa Beenennoit. MetaranakTuka.

Hepeménnsie npo0i1eMbl aCTpOHOMUH.

Yuenuueckue nabnrooenus

HabmntoneHust HeBOOpYKEHHBIM IJ1a30M C UCIOIB30BAHUEM KOMITbIOTEPHBIX MPUIIOKEHUHN IS
OTpesieNICeHUs] TOJOXKEHUsI HEOECHBIX OOBEKTOB HA KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3MS
CeBepHoro nosymapus 1 sipkue 3BE3/bl.

Hab6mronenus B reneckon Jlynsl, utaner, Maeunoro [TyTu.

O0o0maroniee noBTOpeHUE

Ponb ¢pu3uku 1 acTpOHOMUM B SKOHOMHUYECKOM, TEXHOJIOTUUECKOM, COIUATBbHON M 3THUECKOU
cdepax IeATETLHOCTH YEIOBEKa, POJIb U MECTO (PU3MKH M acCTPOHOMHUHU B COBPEMEHHOI Hay4HOM
KapTUHE MHUpPA, poiib (U3MUECKOH Teopud B (QOPMHUPOBAHUHU MpPEICTaBICHUNH O (u3nUecKoi
KapTHMHE MHUpPa, MECTO (hU3MYECKOM KapTHHBI MHpa B OOLIeM psIy COBPEMEHHBIX €CTECTBEHHO-
HayUYHBIX IPEJCTaBICHUN O IPUPOJE.

MexnpeamerHblie CBA3U

N3yuyenne kypca ¢usuku Oa3oBoro ypoBHs B 11 Kkiacce ocCylecTBisieTcs € Y4YETOM
CoJIep KaTeNIbHBIX MEXIIPEIMETHBIX CBS3€H C KypcaMH MaTeMaTHKH, OMOJIOTUH, XUMHH, reorpaduu
U TEXHOJIOTHH.



MedsicnpeOomemnvle nowsimusi, CBSI3aHHBIE C W3yYEHHWEM METOJIOB HAyYHOTO IO3HAHUS:
SBJICHWE, HAYYHBIH (akT, rumore3a, (uU3WUecKas BEIUYMHA, 3aKOH, Teopus, HaOIoaeHUeE,
AKCIIEPUMEHT, MOJICITMPOBAHKE, MOJICIIb, H3MEPEHUE.

Mamemamuxa: pelleHUE CUCTEMBl YPaBHEHH, TPUTOHOMETPHUYECKHE (QYHKIIMH: CHHYC,
KOCHHYC, TaHI'CHC, KOTAHICHC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPHI M HX
MPOCKIIMM HAa OCU KOOPAHMHAT, CJIOXCHHE BEKTOPOB, MPOU3BOIHBIC AJIEMEHTAPHBIX (YHKIIHIA,
MPU3HAKH 110]I00US TPEYTOJIBHUKOB, ONPE/ICIICHHE TUIOIIAIN TUIOCKUX (Guryp u o0bEma Te.

buonocus: snexTpuyeckue SBICHUS B )KUBOW MPUPOJIE, KoJeOaTeTbHbIC IBUKCHUS B KUBOMN
MIPUPOJIC, ONITUYCCKUE SIBJICHUS B YKUBOM MPUPOJIEC, ACHCTBHE PaJdallii Ha )KUBBIC OPraHU3MBbI.

Xumus: CTpOGHHE aTOMOB M MOJIEKYJ, KPHUCTAJUIMUECKas CTPYKTypa TBEPABIX Te,
MEXaHH3MbI 00pa30BaHUs KPUCTAJUTMUECKOMN PEIIETKH, CIIEKTPAIbHBIN aHAIU3.

Teoepaghusi: MarHUTHBIC TONIOCAa 3€MJIH, 3aJIe)KH MArHUTHBIX Py, (HOTOChEMKA 3eMHOU
MMOBEPXHOCTH, TPEJCKA3aHNE 3eMJICTPSCCHUH.

Texuonoeus: TUHUH DIIEKTPOIEpPENay, T'C€HEpATOp IMEPEMEHHOTO TOKa, 3JEKTPOJBUTATEb,
WHIYKIMOHHAS I1€4Yb, pajaap, paauonpuéMHUK, TEJICBU30p, aHTeHHa, Tenedon, CBY-meus,
MPOSKIIMOHHBIN anmnapar, BOJIOKOHHAS ONITHKA, COJIHEYHAsI OaTapes.

MVMIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHS NPOI'PAMMBI IO ®U3UKE HA
YPOBHE CPEJJHEI'O OBILIET'O OBPA30OBAHMUSA
OcBoenne ydeOHOro mnpenmera «®Pu3mka» Ha YpPOBHE CpenHEro oomiero oOpa3oBaHUs
(6a30BBIii ypOBEHB) JOIDKHO 00ECHIEYUTh JOCTHIKEHUE CIEAYIOMINX THYHOCTHBIX, METalPEAMETHBIX
Y TIpEIMETHBIX 00pa30BaTEbHBIX PE3yIbTaTOB.

JIMUHOCTHBIE PE3YJIbTATHBI

JIn4HOCTHBIE Ppe3yJbTaThl OCBOEHUS yueOHoro mnpeamera «DusmMka» IOIKHBI OTpaXaTh
TOTOBHOCTh M CIIOCOOHOCTh OOYYaroIIUXCS PYKOBOACTBOBATHCA C(HOPMHUPOBAHHOW BHYTpPEHHEH
MO3UIMEN TNYHOCTH, CUCTEMOM [IEHHOCTHBIX OPUEHTALUN, TO3UTHUBHBIX BHYTPEHHUX yOEKIACHUIA,
COOTBETCTBYIOILUX TPAJAULIUOHHBIM LIEHHOCTSAM POCCHUICKOro 00IIECTBa, PACIIMPEHNE )KU3HEHHOTO
OMbITAa U ONBITA JIEATEILHOCTH B IMPOLIECCE peau3alii OCHOBHBIX HAIPABICHUN BOCHUTATEIbHON
JEeATEIbHOCTH, B TOM YHUCJIE B YACTHU:

1) rpaIaHCKOr0 BOCIIUTAHMSA:

c(OPMUPOBAHHOCTh ~ TPAKIAHCKOM  MO3MLMK  OOyyaromlerocss Kak aKTHUBHOIO U
OTBETCTBEHHOT'0 4WJIEHa POCCUICKOIr0 O0IIECTBa;

NPUHATHE TPAAMIMOHHBIX OOIIEUEIOBEYECKUX TYMAHUCTHUECKUX U JEMOKpPaTHYECKHX
LICHHOCTEH;

TOTOBHOCTh BECTHM COBMECTHYIO JESITEIbHOCTh B MHTEpPEcax TIpakJaHCKOro oOlIecTBa,
y4acTBOBAaTh B CAMOYTPABICHUH B 00pa30BaTeIbHON OpraHU3allNH;

YMEHHE B3aUMOJICHCTBOBATH C COIIMAIbHBIMUA UHCTUTYTAMHU B COOTBETCTBUU C UX (PYHKIIUSAMHU
Y Ha3HAUYEHHUEM,;

TOTOBHOCTb K TYMaHUTapHOU U BOJIOHTEPCKON IE€ATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUSI:

c(OpPMUPOBAHHOCTh POCCUMCKON I'paX/1aHCKON UACHTUYHOCTH, TATPUOTU3MA;

LIEHHOCTHOE OTHOUIEHUE K IOCY/IapCTBEHHBIM CUMBOJIaM, JOCTHKEHUSIM POCCUMCKUX YUEHBIX
B 00y1acT (PU3UKHN M TEXHUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUS

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBECHHUS;

CIIOCOOHOCTH OILIEHHMBATh CUTYAIMIO M MPUHUMATh OCO3HAHHBIC PEUICHUS, OPUEHTUPYSICh Ha
MOPAJIBHO-HPaBCTBEHHBIE HOPMBI ¥ LIEHHOCTH, B TOM YHCJIE B IEATEIHOCTH YUYEHOTO;

OCO3HAHME JIMYHOTO BKJIAJa B MOCTPOEHHE YCTOMUUBOTO OYIyIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:



ACTETUYECKOE OTHONICHHWE K MHUPY, BKJIIOYAsh ICTETUKY HAYYHOTO TBOPYECTBA, MPHCYIIETO
¢usnveckoil Hayke;

5) Tpy10BOr0 BOCIIMTAHUS

HMHTEpPEC K pa3IndHbIM chepam mpodecCHOHaATBHON ASSITEILHOCTH, B TOM YHCIIE CBS3aHHBIM C
GU3MKO W TEXHHKOW, yMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp Oynymeid mnpodeccuu u
pean30BBIBATH COOCTBEHHBIC KU3HEHHBIC TUTAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUI0O W CaMOOOpa3oBaHWIO B 00JiacTH (DU3UKH Ha
MPOTS)KEHUU BCEU )KU3HH;

6) 9KOJIOTHYECKOT0 BOCTIUTAHUSI:

c(OPMUPOBAHHOCTh  JKOJIOTHMYECKOH KYyJIbTYyphl, OCO3HAHHWE TJIO0AIBHOTO XapakTepa
IKOJIOTUYECKUX MPOOIIEM;

IUIAHUPOBAHUE U OCYLIECTBIICHUE JIECTBUI B OKPYXKAIOLIEH CpE/ie HA OCHOBE 3HAHU LEEh
YCTOHYMBOTO Pa3BUTHSI YEIIOBEUECTBA;

pacIIMpeHue OMbITa JeATSILHOCTH YKOJIOTUYSCKONW HAMPAaBICHHOCTH HA OCHOBE MMEIOIUXCSI
3HaHU# o (pu3uKe;

7) HEHHOCTH HAYYHOTO MO3HAHMS

C(OPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI
¢buznveckoil HayKu;

OCO3HAHME LIEHHOCTH HAYYHOH JEATEIIbHOCTH, TOTOBHOCTh B IpPOLECCe M3YYCHUs (PU3HMKH
OCYIIECTBIISITh IPOSKTHYIO M HCCIICIOBATEIIBCKYIO JISATEIBHOCTh HHINBUYaTBHO U B TPYTIIIE.

METANPEIMETHBIE PE3YJIbTATbBI
Ilo3naBaTebHbIE YHHBePCAJIbHbIE YUeOHbIE NelCTBUS
ba3oBble Jiornyeckue aeicTBUA:

CaMOCTOSITENILHO  (POPMYIMpPOBAaTh M aKTyalIM3UpOBaTh MpodIeMy, paccMaTpuBath €&
BCECTOPOHHE;

OTIpEICTIATH NN AeSITeIbHOCTH, 3a]]aBaTh MapaMeTPhbl U KPUTEPUH UX TOCTHXKEHUS;

BBISIBJIATh 3aKOHOMEPHOCTH U MTPOTHUBOPEYUS B PACCMATPUBAEMBIX (PU3UUECKUX SBJICHUSIX;

pa3pabarbIBaTh IJIaH pEHIeHHs MPOOJIeMbl C YYETOM aHAM3a UMEIOLIUXCA MaTepUaIbHBIX U
HEeMaTepHaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JE€ATEIbHOCTh, OIIEHMBAaTh COOTBETCTBHE pE3YyJbTATOB LIEJSAM,
OIICHUBATh PUCKHU TMOCJIEICTBHUI NEITEIbHOCTH;

KOOPJIUHUPOBAaTh U BBINOJHATH pPabOTy B YCIOBUSIX pPEANbHOT0, BUPTYaJIbHOIO H
KOMOWHHMPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIIICHUE MPU PEIICHUH KU3HEHHBIX TPOOIIEM.

Ba3oBble uccienoBare/bCKue AeiCTBUSA:

BIIQIETh HAYYHOW TEPMUHOJIOTHEH, KIIOYEBBIMU TMOHATUSMH M METOJaMHU (PU3NYECKOM
HayKH,

BIIa/IETh HABBIKAMHU Y4eOHO-HCCIEAO0BATEIbCKOM W TPOEKTHOM NEATENBHOCTH B 00JacTH
(bu3uKH, CrIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEILHOMY IOMCKY METOJOB pEIIeHHUs 3a7ad
(U3MUYECKOTO CoiepKaHUs, MPUMEHEHHUIO Pa3IMYHBIX METOI0B MTO3HAHMUS;

BIIQJIETh BHUJIAaMU JIEATEILHOCTH MO TOJYyYCHHUIO HOBOTO 3HAHUS, €r0 HWHTEPIpPETaINH,
MpeoOpa30BaHUIO U MPUMEHEHUIO B PA3NIUYHBIX YUEOHBIX CHTYaIUsSX, B TOM YHCIE MPH CO3JIaHUU
Y4EOHBIX TIPOEKTOB B 001aCTH (PU3HUKH;

BBISIBJIATh IPUUMHHO-CIIEACTBEHHBIE CBSI3U U aKTyaJIM3UPOBaTh 3a7a4dy, BbIIBUTATh THIIOTE3Y
e€ pelIeHns, HaXOUTh apTyYMEHTHI JJIsI I0Ka3aTeIbCTBAa CBOUX YTBEPKIICHHH, 3a71aBaTh MapaMeTPhI
Y KPUTEPUU PEIICHHUS;

aHAIM3UPOBATH TMOJYUYEHHBIE B XOJ€ PEIICHUS 3a/a4d Pe3yJbTaThl, KPUTUUECKU OIICHHBATh
UX JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSIX;



CTaBUTh U (HOPMYJIUPOBATh COOCTBEHHBIE 337aul B 00pPa30BATENBHOMN NEATEIBHOCTH, B TOM
qucye MpHU U3y4eHUH (PU3MKH;

JIaBaTh OLIEHKY HOBBIM CUTYyallUsIM, OLI€HUBATh IPUOOPETEHHBIHN OIBIT;

YMETh IIEPEHOCUTH 3HAHUS 110 (PU3UKE B MPAKTHUECKYIO 00aCTh )KU3HEACITEIHHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 001acTeil;

BBIIBUTaTh HOBBIE UJIEU, IIPEyIaraTb OPUTMHAJIBHBIE IOAXO0/bI U PELICHNUS;

CTaBUTb IPOOJIEMBI U 3aJ]auHl, JOITyCKAIOIUE aJbTEPHATUBHBIE PELICHHUS.

Padora ¢ undopmanueii:

BJIaJIeTh HAaBbIKAMH IMOJy4eHUs HHGpopMaluu (PU3HYECKOTO COAEp’KaHHs M3 HCTOYHUKOB
pPa3HBIX THIIOB, CaMOCTOATEIBHO OCYLIECTBJIATH IIOMCK, AaHAlIU3, CUCTEMATU3aLMI0 W
MHTEpIpeTanuio HHPOPMALIUU Pa3IMUHBIX BUJIOB U (OPM IIPEJICTABICHMUS;

OLIEHUBATh JJOCTOBEPHOCTH MH(OPMAIIHH;

HCIOJIb30BaTh CPEACTBA UHPOPMALMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTUH B PELICHUU
KOTHUTHBHBIX, KOMMYHHMKATUBHBIX W OPraHU3allMOHHBIX 337a4 C COONIOZCHHEM TpeOoBaHUI
SPrOHOMUKH, TEXHUKHM O€30IaCHOCTH, I'MTHEHBI, PEeCypcocOEpeKeHHs, MPAaBOBBIX M ATUYECKHX
HOPM, HOPM HH(POPMAITMOHHOHN 0€301aCHOCTH;

CO3J1aBaTh TEKCThI (PU3NYECKOI0 COJIEPKaHMs B Pa3InYHbIX opMarax ¢ y4€TOM Ha3HAUCHMS
uHbOpMAIMM ¥ LEJIEBOM ayIUTOPHH, BBHIOMpas ONTUMANbHYIO (OpMy MpEACTaBICHHUS U
BHU3YaJIN3al1u.

KomMmyHukaTHBHbBIEe yHHBepcaibHbIe yueOHbIe 1eiCTBUSA:

OCYILECTBIIATH OOLIEHUE HA YPOKaX (PU3MKU U BO BHE-YPOUHOU AEATEIbHOCTH;

pacro3HaBaTh MPEINOCHUTKNA KOH(DIMKTHBIX CUTYAIH U CMATYATh KOH(DIIMKTHI;

Pa3BEPHYTO U JIOTUYHO U3J1araTh CBOKO TOUKY 3PEHUS C UCIOIb30BAHUEM A3BIKOBBIX CPENICTB;

MMOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW ¥ MHIMBH Yy aJIbHON paboTHI;

BbIOMpPATh TEMAaTHKy M METOJbl COBMECTHBIX AECUCTBUI ¢ ydyéTOM OOLIUMX HHTEPECOB U
BO3MOKHOCTEH KaKJI0TO WICHA KOJUIEKTUBA;

IIPUHUMATD LIEJI COBMECTHOM JI€ATEIbHOCTH, OPIraHU30BbIBATH U KOOPAUHUPOBATH JAECHCTBHUS
0 €€ JOCTMKEHUIO: COCTABJIATh IUIAH JEUCTBUHM, pacOpelneisaTbh polIM ¢ Y4ETOM MHEHHU
YUYaCTHUKOB, 00CYXJaTh Pe3yJIbTaThl COBMECTHON pabOTHI;

OLIEHUBATh KA4eCTBO CBOETO BKJIAJIa U KKIOTO YYaCTHUKA KOMAaHIBI B OOIIUI pe3yibTaT Mo
pa3pabOTaHHBIM KPUTEPUSIM;

IpeJIaraTb HOBBIE IPOEKTHI, OLICHUBAaTh HJIEH C MO3WULUH HOBHU3HBI, OPUTMHAIBHOCTH,
IIPaKTUYECKON 3HAYMMOCTH;

OCYILIECTBJIATh MO3UTUBHOE CTPATETHUECKOE IOBEICHHUE B PA3JINYHBIX CUTYaLUsX, IPOSBIATh
TBOPYECTBO U BOOOpakeHUE, OBITh MHUIIMATHBHBIM.

PeryasiTuBHbIe yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA
Camoopranmusanus:

CaMOCTOSITEJIbHO OCYIIECTBJIATh I03HABATEIbHYIO JE€ATEIbHOCTh B 00JaCTH (PU3UKU U
aCTPOHOMMH, BBISABIIATH POOJIEMBI, CTaBUTh U (POPMYIMPOBATH COOCTBEHHBIE 33/1a4H;

CaMOCTOATENIBHO COCTAaBJIATh IUIAH PEIICHUsS PACYETHBIX M KAadyeCTBEHHBIX 3a/ad, IUIaH
BBIMIOJIHEHUSI NIPAKTUYECKOM paboThl ¢ y4é€TOM MMEIOLIUXCA PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEANIOYTEHUM;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM;

paciupsaTh paMKHi y4eOHOTo NMpeAMETa Ha OCHOBE JIMYHBIX NMPEATIOYTEHUN;

JienaTh OCO3HAHHBIA BHIOOp, apryMEHTHpOBaTh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
penieHue;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

croco0CcTBOBaTh (POPMHUPOBAHUIO U MPOSIBICHUIO 3PYAULIMU B 001acTu (PU3MKHU, TOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTeIbHBIN U KyJIbTYpHBIH YPOBEHD.

CaMOKOHTPOJIb, IMOLHOHAJIbHBIH MHTEJIEKT:



JlaBaTh OIIEHKY HOBBIM CHUTYyallUsM, BHOCUTb KOPPEKTHUBBI B JAEATENBHOCTb, OLICHUBATb
COOTBETCTBHUE PE3YJIbTATOB LIEIISM;

BJIaJIeTh HABBIKAMM [103HABATEIbHON pe(IEKCHM KaK OCO3HAHUS COBEPIIAEMbIX NEHCTBUN U
MBICIIUTENBHBIX [TPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHMUIA;

UCIOJIb30BaTh MPUEMBI peduIeKCUH TS OLICHKH CUTYalH, BEIOOpa BEPHOI'O PEIICHUS;

YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 110 UX CHIKEHUIO;

IIPUHUMATh MOTHBBI U apIYMEHTHI IPYTUX [IPH aHAIN3€E PE3YJIbTaTOB JEATEIbHOCTH;

MPUHUMATD €05, TOHUMAst CBOM HEJOCTATKH U JIOCTOMHCTBA,;

IIPUHUMATh MOTHBBI U apIYMEHTHI IPYTUX [IPH aHAIN3€E PE3yJIbTaTOB JESATEIbHOCTH;

MIPU3HABATH CBOE MPABO U MPABO JAPYTUX HA OLIMOKH.

B npouecce nocTuxkeHHs JUYHOCTHBIX PE3YJIbTATOB OCBOEHUS MPOrpaMMbl 10 (U3MKE JUIS
YPOBHSL CpefiHero oOmiero oOpa3oBaHUs y OOYHYAlOIIMXCS COBEPLICHCTBYETCS SMOLMOHAIbHBIN
MHTEJUIEKT, MPEANOoJIaraolui copMUpOBaHHOCTD:

CaMOCO3HAaHUs, BKJIIOYAIOILEr0 CIIOCOOHOCTb IOHMMATh CBOE 3MOLMOHAIBLHOE COCTOSHUE,
BUJIETh HAIPaBJICHUS PA3BUTUS COOCTBEHHON 3MOIIMOHAILHON C(ephl, ObITh YBEPEHHBIM B ce0€;

CaMOpPETyJIMPOBaHMsI, BKJIIOYAIOLIET0 CAMOKOHTPOJb, YMEHHE NMPUHUMATh OTBETCTBEHHOCTh
3a cBOE IOBEJIEHHE, CIIOCOOHOCTh AAANTUPOBAThCA K AMOLMOHAIBHBIM M3MEHEHUSAM U MPOSBISTH
IrMOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHUBAlM{, BKJIIOYAIONIEH CTpeMJIEHHE K JOCTH)KEHUIO LEIH U YCIexy,
ONTHMHU3M, UHUIIUATUBHOCTh, YMEHUE JIEHCTBOBATh UCXO/SI U3 CBOUX BO3MOXHOCTEH;

SMIIATUH, BKIIIOYAIOIIEH CIIOCOOHOCTh IOHHMMAaTh SMOLMOHAIBHOE COCTOSHHE JpYyTHX,
YYUTBIBATH €TO MPH OCYIIECTBICHUH OOLICHHS, CTIOCOOHOCTh K COUYBCTBHIO U CONEPEKUBAHUIO;

COLMAJIbHBIX HABBIKOB, BKJIIOYAIOLIMX CIIOCOOHOCTH BBICTPAWBaTh OTHOIIEHUS C APYTUMH
JIOABMH, 3a00THTHCS, IPOSIBIISTH HHTEPEC U Pa3peIIaTh KOH(DIUKTHI.

INPEAMETHBIE PE3YJIBTATbBI

K xonny oOyuenus B 10 kJjacce nmpeIMeTHbIE pe3yibTaTbl HA 0a30BOM YPOBHE JIOJIKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTDH y OOYUYAIOLIMXCSl YMEHHUI:

JEMOHCTPUPOBATh Ha MPUMEPAX pPOJIb U MECTO (PU3UKU B (OPMUPOBAHUU COBPEMEHHOMU
Hay4yHOM KapTHHBI MHpa, B Pa3BUTHM COBPEMEHHOM TEXHMKH M TEXHOJOTHH, B NPAKTUYECKOU
JIeATEIILHOCTH JIFO/IEH;

YUUTBIBATh TPAHUIBI IPUMEHEHUS U3YUYEHHBIX (PU3MUYECKMX MOJelNeil: MaTepuanbHas TouKa,
MHEepLHaJIbHas cUCTeMa OTCYETa, aOCOJIIOTHO TBEPIOE TEJO, UACAIbHBIM ra3, MOJEINU CTPOCHUs
ra3oB, JKUIKOCTEH M TBEPABIX TeJ, TOUEUHBIN 3JIEKTPUUECKUN 3aps] MpH pelieHUH (PU3NYECKHX
3ajay;

pacrio3HaBaTh (U3MUECKUE SBJIECHUS (MPOLECCh) M OOBACHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJISPHO-KUHETUYECKON TEOpHUH CTPOEHMSI BEIIECTBA M DJIEKTPOJMHAMHUKU:
PaBHOMEPHOE U PaBHOYCKOPEHHOE MPSAMOJIMHENHOE ABMKEHUE, CBOOOIHOE Ta/IeHUE Tell, ABHKEHHE
[0 OKPY>KHOCTH, MHEpLusi, B3auMojeicTBue Tei, nuddysus, OpoyHOBCKOE BUKEHUE, CTPOCHUE
KHUJIKOCTeH U TBEPIBIX TeJN, U3MEHEHHEe 0O0bEMa Tel NMpHU HAarpeBaHUM (OXJIAXKAECHUH), TEIIOBOE
paBHOBEcHE, HCIApEHHE, KOHJCHCAllMsl, IJIaBJI€HHE, KpUCTaUIM3allus, KHUIIEHHWE, BJIAXKHOCTb
BO3/lyXa, INOBBIIICHUE JABJIECHUS Ta3a IPU €ro HarpeBaHUU B 3aKPBITOM COCYZE, CBSI3b MEXIY
rapaMeTpamH COCTOSIHUS ra3a B M30MPOIeCccax, dJIEKTPU3ALMs Tell, B3aUMOJICHCTBUE 3aPs/IOB;

OIMCHIBATh MEXAaHUUYECKOE JIBUKEHHE, UCIIONB3YS (PU3NMUECKUEe BETMUUHBL: KOOPAUHATA, MYTh,
nepeMeleHe, CKOpocTh, YCKOpeHHe, Macca Teja, Cuja, UMITYJIbC Tejla, KWHEeTHYecKasl dHeprus,
MOTEHIMaJbHasl DHEPrusi, MexaHuyeckas paboTa, MeXaHW4YecKas MOIIHOCTb;, INpPH OINUCAHUU
MPaBWJIBHO TPAKTOBATh (PU3MUECKUI CMBICI UCIIOJIb3YEMbIX BETMYMH, X 0003HAYEHUSI U €IUHUIIBL,
HaXOJAUTh (OPMYJIbI, CBSA3BIBAIOIINE TAHHYIO (PU3NYECKYIO BEIMYUHY C JPYTUMH BeTHUYNHAMM;



ONUCBHIBaTh M3YYEHHBbIE TEIUIOBbIE CBOMCTBA TE€J M TEIUIOBBIE SIBJICHUS, HCIHOIb3Ys
¢usnyeckue BEIWYMHBL: JABICHUE Tra3a, TeMIepaTypa, CpeAHAs KHUHETHYeCKas DSHEepTus
XA0THUYECKOTO JBM)KEHUSI MOJIEKYJ, CpPEAHEKBAaJpaTU4Has CKOPOCTb MOJEKYJ, KOJIMYECTBO
TEIJIOThI, BHYTPEHHSS JHEprus, pabora raza, KOd(pQUIMEHT IMOJIE3HOTO JEHCTBUS TEIIOBOTO
JIBUraTelIsl; IPU ONMCAHUU IPABUIIBHO TPAKTOBATh (PU3MUECKUI CMBICIT UCIOIb3yEMbIX BEJIMUMH, UX
0003HAYCHHS U EAMHUIIBI, HAXOIUTH (POPMYIIBI, CBSA3BIBAIOLINE JAaHHYIO (PU3NYECKYIO BEIMUYHHY C
JIPYTUMH BEJIHMUUHAM;

ONMCHIBATh H3YYEHHBIE JJIEKTPUYECKUE CBOMCTBA BELIECTBA U JJIEKTPUUYECKUE SBIICHUS
(mpouecchl), MCNONB3Ysl (PU3MUECKUE BEIMUYMHBL: 3JEKTPUUYECKUM 3apsj, SJIEKTpUYECKoe IIoJe,
HaNpspKEHHOCTD 110JIs, MOTEHIMAJI, pa3HOCTh NTOTEHLIMAJIOB; IPU ONMCAHUU MPABUIBLHO TPAKTOBATh
(bu3n4ecKkuil CMbICI UCIIOJIb3YEMbIX BEIMUYUH, UX 0003HAYCHMS U €IUHMILIbI, YKa3bIBaTh (HOPMYJIbI,
CBSI3BIBAIOIIUE TAHHYIO (PU3NYECKYIO BEIMYMHY C APYTUMH BETHUYMHAMU;

aHAM3UpPOBaTh (U3UYECKHUE IPOLECCHl U SABICHMS, HCHOb3Ys (U3NYECKUE 3aKOHBl U
IPUHLMIIBL 3aKOH BcemupHoro tsaroreHus, |, |l u Il 3akonsl HploToOHa, 3aK0oH coxpaHeHHUs
MEXaHUYECKOM HEpruu, 3aKOH COXPAHEHUS HMIIYJIbCa, NMPUHLUI CYNEPIO3ULMHU CHUJ, NPUHLUI
paBHONpPABUs WHEPLUAIbHBIX CHUCTEM OTCUETA, MOJIEKYJSPHO-KMHETUYECKYIO TEOPHIO CTPOCHHUS
BEIIIECTBA, ra30BbIE 3aKOHBI, CBSI3b CPEAHEN KHHETUYECKON SHEPIHU TEIIOBOTO ABUXKEHHS MOJIEKYJI
¢ a0COJIIOTHOM TeMIlepaTypoi, NEPBbIN 3aKOH TEPMOJAUHAMUKH, 3aKOH COXPAHEHUSI 3JIEKTPUUECKOTO
3apsia, 3akoH KynoHa, npu 3TOM pas3inyarh CIOBECHYI (DOPMYJIUPOBKY 3aKOHA, €ro
MaTeMaTHYECKOE BhIPAXKEHHUE U YCIIOBUS (FPaHULbl, 00J1aCTH) IPUMEHUMOCTH;

OOBSICHATh OCHOBHBIE NPUHIMIBI JEHCTBUS MAalIMH, NPUOOPOB U TEXHUUYECKUX YCTPOMCTB;
pa3iauyaTth yCJIOBHUS UX O€30M1aCHOT0 MCIOIb30BaHUS B [IOBCEIHEBHON XKU3HU;

BBINOJIHATE SKCHEPUMEHTHl MO HCCIEAOBAaHHIO (U3NYECKUX SBICHUH U MPOLECCOB C
MCIIOJIB30BAHUEM TPSIMBIX M KOCBEHHBIX U3MEPEHH, PU 3TOM (OPMYIHPOBATEH MPOoOIeMy/3a1ady
U TUNOTe3y Y4eOHOro 3KCIEepUMEHTa, cOOMpaTh YCTAHOBKY W3 HIPEIJIOKEHHOIO 000pyH0oBaHMI,
MIPOBOJIUTH OTBIT U (POPMYITHPOBATH BHIBOIBI;

OCYILLECTBIIATh NPSMbIE U KOCBEHHbIE U3MEPEHUs (U3NUYECKUX BEJIWYMH, IIPU 3TOM BBIOUPATh
ONTUMAJIbHBIA CHOCOO M3MEpPEHUS M HCIOJIb30BaTh M3BECTHBIE METOJbI OLIEHKM MOrPEUIHOCTEN
HU3MEpEHUI;

UCCIIEI0BaTh 3aBUCUMOCTU MEXAY (PU3NYECKUMHU BEJIMYMHAMU C HCIIOJIb30BAHUEM MPSMBIX
U3MEPEeHUH, MpH 3TOM KOHCTPYMpPOBATh YCTAHOBKY, (UKCHUPOBATh pE3yJbTaTbl IMOIy4YEHHOU
3aBUCHUMOCTH (PU3NYECKUX BEJIUYMH B BHUJIE TaOIMI] U IrpaduKoOB, JeNaTh BBIBOJBI IO pe3ysbTaTaM
HCCIIEIOBaHMS;

coOmofarth mpaBwia Oe30macHOro TpyAa IpH NPOBEACHUHM HCCIEIOBaHUM B paMKax
yu4eOHOTO  SKCIEPUMEHTa, Yy4eOHO-UCCIIEOBATEIbCKOM M NPOEKTHOM  JIeATENbHOCTH ¢
HCIOJIb30BAaHNEM U3MEPHUTENBHBIX YCTPOUCTB U J1a0OpaTOPHOTO 000PYJOBAHMUS;

pemaTh pacu€THbIC 3aJ]a4i C SIBHO 3aJJaHHOH (PM3NYECKON MOJIENbIO, UCIONB3Ysl (PU3NUECKUe
3aKOHBl M MPHUHIIMIIBI, HA OCHOBE aHajM3a YCJIOBMS 3a/Jaddl BBIOMpPATh (U3NYECKYIO0 MOJEIb,
BBIIENIATh (DU3MYECKHE BEIMYMHBI U (OpPMYJbl, HEOOXOIUMBbIE AN €€ pelIeHus, MPOBOAMUTH
pacuéThl U OLIEHUBATh PEAIbHOCTD MOTYYEHHOI'O 3HaUeHUsI (PU3NUECKON BEIUUNHBI,

pelars KauyeCTBEHHBbIE 3a/ladyd: BBICTpauBaTh JIOTMUECKH HENPOTUBOPEUYMBYIO ILIEMOYKY
pacCyXJIeHHI ¢ ONOpOi Ha M3YUCHHBIEC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKUE SBIICHUS;

UCIOJIb30BATh MPU PEIEHUH Y4eOHBIX 3a/1a4 COBPEMEHHbIE MH(POPMALMOHHBIE TEXHOJIOTUU
JUIS TIOMCKa, CTPYKTYpUPOBAaHMS, HMHTEpPIPETAlMd M MPEJICTaBICHUs Yy4yeOHOW U HaydyHO-
MOMYJIAPHON MH(OPMAINK, MOTYYSCHHON M3 pa3IMYHBIX UCTOYHHKOB, KPUTUYECKH AHAIU3HPOBATH
noty4aemMyro uHpopmaruio;

NPUBOANUTH TMpPUMEPHI BKJIA/Ja POCCHUMCKUX U 3apyOeKHBIX YUYEHBIX-(DU3MKOB B DPa3BUTHE
HayKH, 00bSICHEHHE MIPOLIECCOB OKPYIKAIOLIET0 MHUPa, B pa3BUTHE TEXHUKU U TEXHOJIOTHUII;



UCIOJIb30BATh TEOPETHUECKUE 3HAHUSA 10 (PU3MKE B MOBCEIHEBHON KM3HU AJIs1 00€CIeUeHUs
0€30macHOCTH NpU OOpAIIEHUH ¢ MPUOOpaMHM U TEXHUYECKHMMHU YCTPOHCTBaMH, JUIS COXPAaHEHHS
3JI0POBbsI U COOJIIOJICHHUS HOPM KOJIOTHYECKOT 0 MOBEICHUS B OKpYXKarollel cpene;

paboTaTe B TPYIIE C BHIMOJIHEHUEM DPA3IUYHBIX COLMAIBHBIX POJIEH, MIIAaHUPOBATH paboTy
IpYNIbl, pPalMOHAIBHO PACHPENeNsATh OOA3aHHOCTM M IJIAaHUPOBAaTh  JEATEIBHOCTH B
HECTAHIAPTHBIX CUTYalUsAX, aJCKBATHO OLICHWBATh BKJAJ KaXJOTO U3 YYaCTHHKOB TPYIIBI B
peleHre paccMaTpuBaeMoi PoOIIEMBI.

K xonmy oOydenus B 11 kiacce mpeaMmeTHbIe pe3yibTaTbl Ha 0a30BOM YpOBHE JIOJIKHBI
OTpakaTb C()OPMUPOBAHHOCTH y OOYYAIOLINXCS YMEHUI:

JIEMOHCTPHPOBATh Ha TMpHUMEpax poJib U MecTo (PU3MKH B (POPMHUPOBAHUHM COBPEMEHHOMH
Hay4YyHOM KapTUHBI MHpa, B Pa3BUTHM COBPEMEHHOM TEXHUKHM U TEXHOJIOTUH, B MPaKTHYECKOU
JeSITebHOCTH JIFO/IEH, LIEJIOCTHOCTD U €IMHCTBO (PM3UYECKON KapTUHBI MUPA;

YUUTBIBaTh TPaHUIBl [PUMEHEHHMs] HU3YYCHHbIX (PU3MUECKUX MOZENeH: TO4YeuHbIN
AJIEKTPUUECKUI 3apsizl, Tyd CBETA, TOUCYHBII UCTOUYHUK CBETa, AAepHAs MOJEIb aToMa, HyKJIOHHAs
MOJI€JIb aTOMHOT'O 5iipa MPH peleHNH (pru3nYecKux 3a1ad;

pacrio3HaBaTh (PU3MUYECKUE SBICHUS (TMPOLECCH) M OOBSACHATH MX HA OCHOBE 3aKOHOB
JIEKTPOJMHAMUKNA M KBAaHTOBOH (HM3UKHU: 3JIEKTpUYECKas MPOBOAMMOCTb, TEIIOBOE, CBETOBOE,
XMMHAYECKOE, MarHUTHOE JICWCTBUS TOKAa, B3aWMOJICHCTBHE MAarHUTOB, JJIEKTPOMArHUTHAsS
UHAYKUUS, JeMcTBUE MAarHUTHOTO IOJsi Ha NPOBOJHUK C TOKOM M JBIJKYIIMICS 3apsn,
AJIEKTPOMArHUTHBIE KOJICOAHUS W BOJIHBI, MPSIMOJMHEHHOE PacHpOCTPaHEHUE CBETA, OTPaKCHHUE,
npejgoMieHue, uHTepdepeHuus, Iudpakuus ¢ [OJspU3alMs CBETa, JUCHEPCUs CBETa,
dotoanekrpuyeckuii 3pdexr (horodrddekr), cBeTOBOe NaBiIeHHE, BOZHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJIOPO/Ia, €CTECTBEHHAs! U UCKYCCTBEHHAsI PaIHOAKTUBHOCTb;

OIMCHIBATh M3YYCHHBIC CBOWCTBA BEIIECTBA (DJIEKTPHUECKUE, MAarHUTHBIC, OINTHYECKHE,
JIEKTPUUYECKYIO MPOBOAMMOCTb PA3IMYHBIX CpPEA) U 3IJIEKTPOMArHUTHBIC SIBJIEHUS (IIPOLECCHI),
UCTONB3ysd (U3NYECKHE BEIMYMHBL DICKTPUYECKHHA 3apsl, CHJIa TOKa, JJIEKTPHUECKOE
HanpsDKeHUe, 3JEKTPUYECKOe CONPOTHUBIIEHHE, PA3HOCTh MOTEHLHUANIOB, 3JEKTPOJBHKYILAs CHUIIA,
paboTta TOKa, WHIYKIMS MarHUTHOTO IONis, cwia Awmmepa, cuia JlopeHma, WHIYKTHBHOCTB
KaTyIIKW, HEPrusl 3JEKTPUYECKOr0 M MAarHUTHOrO MOJIeH, MEepHoj M YacToTa KoseOaHui B
Koyie0aTeIbHOM KOHTYpE, 3apsii M CHJIa TOKAa B MPOIECCEe TapMOHMYECKUX 3IIEKTPOMArHUTHBIX
KosnebaHul, (OKyCHOE pacCTOSIHUE M ONTHYecKass CWiIa JIMH3bI, MpPH ONHUCAHUM MPABUIBHO
TPAaKTOBaTh (PU3NIECKUN CMBICI MCIIOJIb3YEMBIX BEJTMYMH, UX 0003HAYCHUS U €IMHUIIBI, YKA3bIBATh
(bopMyIIbl, CBA3BIBAIONINE JAHHYIO (PU3MUECKYIO BETMUUHY C JPYTUMHU BETMUUHAMM;

OIMCHIBATh N3yUCHHBIE KBAHTOBBIC SIBJICHUS U TIPOLIECCHI, HCIIONB3YS (PU3NIECKUE BETMIUHBI:
CKOpOCTh 3JIEKTPOMArHUTHBIX BOJIH, JIJTMHA BOJIHBI M YacTOTa CBETA, SHEPTUsl M UMITYJbC (OTOHA,
MEpUOJT TIONypaclana, HEPrus CBSI3W aTOMHBIX sJep, NMPH ONWUCAHWM TPABWIBHO TPAKTOBAThH
(bu3n4YecKuif CMBICI UCIIOJIb3YEMbIX BEIMUYUH, UX 0003HAUEHUS U €IMHUIIbI, YKa3bIBaTh (HOPMYJIHI,
CBSI3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIMYMHY C IPYTMMH BEIHMYMHAMH, BBIYHCISATH 3HAYCHUE
(bu3n4ecKoil BETUUNHBL;

aHATM3UPOBaTh (DU3UYECKHE TMPOIECCHl M SBJICHUS, HWCIOJIB3yS (QHU3MUECKUE 3aKOHBI U
NPUHIUIBL: 3aKoH OMa, 3aKOHBI [TOCTIEI0BATEIBHOTO U NMapaIeIbHOTO COSANHEHHS TIPOBOJHUKOB,
3akoH JDxoyns—JleHma, 3akOH DJIEKTPOMArHUTHOM WHAYKIUH, 3aKOH MPSMOJHMHEHHOTO
pacrpoCTpaHEeHHsI CBETA, 3aKOHbI OTPAXKEHUS CBETA, 3aKOHBI MPEIOMIIEHUS CBETa, ypaBHEHHE
OiHmTeHa s poTosddexTa, 3aK0OH cOXpaHEHHs] SFHEPTUU, 3aKOH COXPAHEHHUS UMITYJIbCa, 3aKOH
COXpaHEHHUS HJIEKTPUUECKOTO 3apsi/ia, 3aKOH COXPAaHEHHs MAaCCOBOTO YKCIa, ocTynaTsl bopa, 3akoH
paIMOAaKTHBHOTO pacmana, MNpU OSTOM pa3indarh CIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOe BbIPAXKEHUE U YCIOBHS (TPaHULIbI, 00JIACTH ) IPUMEHUMOCTH;

OTIPENIeNIATh HaNPaBJIeHHE BEKTOPa WHAYKIIMA MAarHUTHOTO TOJISI TPOBOIHUKA C TOKOM, CHIIBI
Awmmnepa u cuisl JlopeHa;

CTPOMUTH U OMHUCHIBATh N300pakeHNE, CO3/1aBaeMOE IJIOCKUM 3€pPKajioM, TOHKOH JINH30M;



BBINOJIHATh OJKCIEPUMEHTHl 10 HCCIEAOBAaHHIO (U3NYECKUX SBICHUH U MPOLECCOB C
MCTOJIb30BAHUEM MPSIMBIX M KOCBEHHBIX M3MEPEHMIA: TIPU 3TOM (OPMYIHPOBATH MpodiieMy/3a1auy
U TUNOTE3y Y4eOHOro 3KCIEPHUMEHTa, COOMpaTh YCTAHOBKY M3 IPEUIOKEHHOIO 000pyAOBaHMS,
MIPOBOJIUTH OMBIT U (POPMYITHPOBATH BHIBOIBI;

OCYILECTBIIATh IPSAMbIE U KOCBEHHbIE N3MEPEHUs (U3NYECKUX BEJIMYMH, IIPU 3TOM BBIOUPATh
ONTUMAJIBHBIA CIIOCOO M3MEPEHUsT M HUCIOJIb30BaTh HM3BECTHBIE METOJBI OLIEHKH MOTPEUIHOCTEH
HU3MEPEHUI;

MCCIIEIOBATh 3aBHCUMOCTH (PU3UYECKUX BEJIMYMH C WCIOJIB30BAHUEM IPSIMBIX M3MEPEHUIL:
IPU 3TOM KOHCTPYHPOBaThb YCTaHOBKY, (UKCHUPOBAaTh pE3yJbTaThbl IOJTYYEHHOW 3aBHCHMOCTH
(Gu3MYEeCKUX BETUYMH B BUJIE TaOIUI] U TpaUKOB, AETaTh BEIBOJBI IO PE3yJIbTaTaM UCCIIEIOBAHUS;

coOiogaTh mpaBuia 0€30MacHOro TpyJda MHpU INPOBEICHUM MCCIEIOBAHUNH B paMKax
yu4eOHOTO  SKCIIEPUMEHTa, Yy4eOHO-MCCIIEOBATENILCKOM M NPOEKTHOH  JIEATENBbHOCTH ¢
UCIOJIb30BAHUEM U3MEPHUTEIbHBIX YCTPOHCTB U 1a00paTOpHOro 000pyI0BAHHUS;

pemaTh pacu€éTHBIC 33a4d C SIBHO 3aJJaHHOH (PU3NYECKON MOJEINbI0, UCIONIb3Ys (PHU3NUECKUE
3aKOHbl M HIPUHLMIBI, HA OCHOBE aHAINW3a YCJIOBUS 3aJaud BbIOMpaTh (DU3MUYECKYIO MOJEIb,
BBIICNATh (hU3MYECKHE BEIMYMHBI U (OPMYJIBI, HEOOXOIUMBbIE Al €€ pelIeHusi, MPOBOAMTH
pacy€Thbl U OLIEHUBATh PEAIbHOCTh MOYYEHHOI0 3HaYeHUsl (PU3NUYECKOI BETMUNHBL;

pelaTh KAadeCTBEHHBIC 3aJa4d: BBICTPAWBATh JIOTMYECKH HENPOTUBOPEUMBYIO LEHOYKY
paccy’XKJIeHU ¢ OOpOl Ha N3y4YEHHbIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBIICHMS;

WCIOJIb30BaTh MPU PELIECHUHU YYEOHBIX 3a7ad COBPEMEHHbIE MH(POPMAIMOHHbBIE TEXHOJIOTHH
JUI1 TIOMCKa, CTPYKTypUPOBaHMs, HHTEpIpEeTallMl M MpeJCTaBiIeHUs Y4eOHOH U HayyHO-
MOMYJISIPHON MH(POpPMAIMH, TTOTYYEHHON U3 Pa3IMUHbIX MUCTOYHUKOB, KPUTHUECKH aHAIU3UPOBAThH
MOJIyyaeMyto HH()OPMaLUIO;

OOBSICHATH NMPHUHIMUIIBI JACHCTBHS MAIllMH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB, pa3iuvaTh
YCIIOBUA UX O€30I1aCHOT0 MCII0JIb30BaHMsI B TOBCEHEBHOM KU3HU;

MPUBOANTH TMPHUMEPHl BKJIAJa POCCHMCKHX W 3apyOeKHBIX YUYEHBIX-(DM3MKOB B DPa3BHTHE
HayKH, B 00bSICHEHHE IIPOLIECCOB OKPYKAIOIIEr0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHH;

WCIIOJIb30BATh TEOPETHUECKUE 3HAHUS 1O (PU3HMKE B MOBCEIHEBHOW XKU3HU JJISI 00eCTIeUeHUs
0€301acHOCTH IpU OOpaIlleHuu ¢ NpubopaMM U TEXHUYECKHMMH YCTPOMCTBaMH, JUIl COXPaHEHMS
3II0OPOBBSI U COOJTIOJICHHUS HOPM SKOJIOTUYECKOTO TIOBEICHUS B OKPYXKAOILEH cpere;

pa0boTaTh B TpYyIIE C BHIIOJIHEHUEM DPA3JIMYHBIX COLMAIBHBIX pOJieH, MIaHUpoBaTh paboTy
IpyOIbl, palMOHAIbHO paclpefensiTh O00sI3aHHOCTH W  IUIAHUPOBaTh  JESATENBHOCTh B
HECTaHJApTHBIX CHUTyalUAX, aJE€KBAaTHO OLICHUBAThb BKJIAJ KaXkJOI0 U3 YYaCTHUKOB TIPYIIIBI B
pelieHrne paccMaTpuBaeMon IPOOIJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHE
10 KJIACC

KoanuecTBo 4acoB

Ne HaumeHoBaHMe pa3aesioB U TeEM KoHTpoIbHbIe IpakTHuecke DyekTpoHHBIE (HM(PPOBLIE)
n/n NMPOrpaMMbl Bceero paGoTh! paGoTHI oOpa3oBaTesibHbIE pecypchl
Paznen 1. PU3UKA 1 METOJAbI HAYYHOTI'O ITIO3HAHUSA
1.1 du3uKa ¥ METOJIbI HAYYHOTO MTO3HAHMS 2 bubmmoreka ITOK https://m.edsoo.ru/7f41bf72
Uroro no pazneny 2
Paznen 2. MEXAHUKA
2.1 Kunemaruka 5 Bubmuoreka ITOK https://m.edsoo.ru/7f41bf72
2.2 JTuHaMuka 7 Bbubmuoreka ITOK https://m.edsoo.ru/7f41bf72
2.3 3aKOHbI COXPAHCHHUS B MEXaHUKE 6 1 1 bubaunoreka [{OK https://m.edsoo.ru/7f41bf72
Hroro mo paznemy 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJAUHAMHUKA
3.1 OCHOBBI MOJICKYJISIPHO-KMHETUYECKOH TCOPHUHU 9 1 bubmuoreka ITOK https://m.edsoo.ru/7f41bf72
3.2 OCHOBBI TEPMOANHAMHUKH 10 1 bubmuoreka ITOK https://m.edsoo.ru/7f41bf72
3.3 ATperaTHbIe COCTOTHHA BEIeCTa. Pasosbe 5 bubmuoreka ITOK https://m.edsoo.ru/7f41bf72
IEPEXObI
Hroro mo pazneny 24
Paznen 4. JIEKTPOAUHAMUKA
41 DIEeKTPOCTATHKA 10 1 Bbubmuoreka ITOK https://m.edsoo.ru/7f41bf72
4.2 ToCTOAHHEIA SneKTpHtecKui TOK. TokH B 12 1 Bbubmuoreka [{OK https://m.edsoo.ru/7f41bf72
Pa3IMYHbIX Cpeaax
Hroro mo pazneny 22
PezepBHOE Bpems 2
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 3
11 KJIACC
KoanuecTBO 4yacoB
Ne HaumeHnoBanme pa3aesioB U TeM KoNTpobbIe TpakTiueckue DJIeKTpOHHBbIe (M (ppoBbIe) 00pa3oBaTeJbHbIE
n/m nporpaMMbl Bcero paBoTHI paBoThi pecypcebl
Paznen 1. JIEKTPOJIUHAMUKA
11 MarsurHoe nose. JMeKTpOMAarKuTHas 11 1 3 bubnunoreka IJOK https://m.edsoo.ru/7f41c97c
WHTYKITHS
Uroro no pazneny 11
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Paznen 2. KOJIEBAHUSA 1 BOJIHBI

2.1 MexaHuuecKue i 3IeKTPOMArHHTHEIE 9 1 Bubmnoreka ITOK https://m.edsoo.ru/7f41c97c
KoJeOaHus
2.2 Egiﬁjnqewm 1 HICKTPOMATTHTHbIC 5 1 bubnunoreka I{OK https://m.edsoo.ru/7f41c97c
2.3 Onrrka 10 3 Bubmnoreka ITOK https://m.edsoo.ru/7f41c97c
Uroro no pazneny 24
Paznen 3. OCHOBBI CIIEIIUAJIbHOM TEOPUM OTHOCUTEJBHOCTH
3.1 OCHOBEL CIICIHMATLHOH TeOpHH 4 1 bubmmoreka ITOK https://m.edsoo.ru/7f41c97¢
OTHOCUTCJIIBHOCTH
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DeMEHTHI KBAHTOBOM OIITHKH 6 Bbubmnoreka ITIOK https://m.edsoo.ru/7f41c97c
4.2 Ctpoenue atoma 4 bubnuoreka I{OK https://m.edsoo.ru/7f41c97c
4.3 ATOMHOE AIpO 5 bubmmoreka ITOK https://m.edsoo.ru/7f41c97¢
Hroro mo pasmeny 15
Paznen 5. 3JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHN
51 ‘ DJIeMeHTBI aCTPOHOMHH H acTPO(PU3NKU 7 1 ‘ ‘ bubmumoreka I{OK https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 7
Paznen 6. OBOBIIAIOIIEE IIOBTOPEHUE
6.1 ‘ O6obmraroiee MOBTOPEHUE 4 ‘ ‘ bubaunoreka I{OK https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 68 4 7

[TPOI'PAMME
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ITHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosau4yecTBO yacos
Ne Tema vpoKa K - Hdata DyeKTpoHHBIE HU(POBHIE
n/n M Bcero OHTpPOJILHbIE paKkTHiecKue H3y4eHHs oOpa3oBaTesibHbIE pecypchl
padoThI padoThI
®usuka — Hayka o npupoae. Hayunsie meTonbl Bubmuorexa LHOK
1 1 )
MO3HAHUS OKPYIKAIOIIEro MUpa https://m.edsoo.ru/ff0c32e2
2| mayanol xapram: Mipa.  npakaeoRof tomremmocn 1 Butmorexa LIOK
YA P pa, BIIp A https://m.edsoo.ru/ff0c33e6
B 0001 ()1
3 oxamacororo tommertns. Tepevemenne, cxopocrs, 1 Bufmaorexa LIOK
A - epemettt » CKOP ’ https://m.edsoo.ru/ff0c3508
YCKOpeHHue
4 PaBHOMepHOE TIpsAMOIHUHEHHOE JBIKCHUE 1 bubmorexa HOK
p P A https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE MPSMOIMHEHHOE TBHKCHHE 1 bubmorexa HOK
yerop p A https://m.edsoo.ru/ff0c372e
bubmmoreka LIOK
6 CBobOogHOe najieHue. Y CKopeHue CBOOOTHOTO TIaIeHUS 1 https://m.edso.ru/ffoc39cc
Kpusonuneitnoe apmwxkenue. JBrmkeHne MaTepraaIbHON Bbubmuorexa [JOK
7 1 )
TOYKH 10 OKPY>KHOCTH https://m.edsoo.ru/ff0c3ada
3 [Ipunanun otHocurensHOCTH ["anunes. MHepuunanbHblie 1 Bbubmuorexa [JOK
cuctembl orcuerta. [lepBriii 3akon HproToHA https://m.edsoo.ru/ffOc3be8
9 Macca tema. Cuna. [TpuHImI Cyneprno3uIui CHiL. 1 bubnuoreka [IOK
Bropoii 3akoH Hpl0TOHA /1JIsi MaTepUaIbHOM TOUKH https://m.edsoo.ru/ffOc3be8
. Bbubnuoreka LHOK
10 Tpetuii 3akoH Hpr0TOHA 1J11 MaTEPUAIIBHBIX TOYEK 1 https://m.edsoo.ru/ff0c3bes
11 3akoH BceMUpHOTO TsroteHus. Cuna Tsokectu. [lepsas 1 Bbubnuoreka LHOK
KOCMHYECKasi CKOPOCTh https://m.edsoo.ru/ff0c3d00
Bu6nmoreka [JOK
12 Cuna ynpyroctu. 3akoH ['yka. Bec Tena 1 https://m.edsoo.ru/ff0c3e18
13 S(fllf aoiiiiiflﬁlsf??{@z;ﬁ:;;ﬁ ?;JI;I;[ 'BC>II<41J/II aKOCTI/I W 1 buGmiorexa LIOK
ra3ep pu A A https://m.edsoo.ru/ff0c3f76
HOCTyHaTeJ'ILHf)e Y BpaIaTeabHOE JIBIKECHUC Butmiorexa [IOK
14 abconroTHO TBEpAOTO Tena. MomeHT cwibl. [1nedo cuibl. 1 .
N https://m.edsoo.ru/ff0c41a6
YcnoBust paBHOBECHS TBEPIOTO Tela
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I/IMHyJ'H:C MaTepHaHLHOﬁ TOYKH, CUCTCMBI

bubmuoreka IIOK

15 MaTepHaNTbHBIX TOYCK. IMITyITbC CHITBL. 3aKOH
p 1 https://m.eds00.ru/ff0c43d6
COXpaHCHHUs UMITYJIbca. PeakTHBHOE IBIKECHUE
Pabota n MomHOCTE criTbl. KnHETHUECKAst SHEPTHS
16 Mare HaHLH;HI?I" Touku. Teopema 00 I/I3MCH€HI/II/Ip bubmmorexa LHOK
P o - 1eop https://m.edsoo.ru/ff0c4502
KHHETUYCCKOW YHEPTUU
[oTenimaneHas sueprus. [loTeHnanbHas YSHEPTUs
17 I rél nedhopmu orf;HHoﬁ I )I(Ii/IHLI HOTCHHI;IaHLHaH bubmmorexa HOK
yipy prp pyeHis. https://m.edsoo.ru/ff0c461a
SHEPTHs TeIa BOJU3H MMOBEPXHOCTH 3eMITH
[ToTeHmmanpHBIC U HEMOTCHIHATBHEIC CHITBL. CBS3b
18 PpabOThI HEMOTEHITMAILHBIX CUJI ¢ U3MEHEHUEM bubnuoreka LIOK
MEXaHUYECKON YHEPTUH CHCTEMBI Tell. 3aKOH https://m.edsoo.ru/ff0c478c
COXpaHEHHUS MEXaHUYECKON SHEPTUU
JlaboparopHas pabora «VccrnenoBanue cBs3u pabOTHI
19 CHJIBI C I3MEHEHUEM MEXaHHYECKOW SHEPTHH Tela Ha
MPUMEPE PACTSDKCHUS PE3MHOBOTO KTy Ta)
KonTponbras pabora o teme «Kunemaruka. JlmHamuka. bubmmorexa [IOK
20 .
3aKOHBI COXPAHEHHUS B MEXaHUKE)» https://m.edsoo.ru/ff0c4b74
21 OCHOBHBIE TTOJOXEHUS MOJICKYIISIPHO-KHHETHIECKON bubnunoreka LIOK
teopun. bpoyHoBckoe amkenne. Juddysus https://m.edsoo.ru/ffOc4dc2
XapakTrep ABUKEHHUS U B3aUMOJICMCTBUS YaCTHIL]
22 BemecTBa. MoJIelln CTPOCHUS Ta30B, JKUKOCTEH U
TBEPABIX TEN
23 Macca monekyi. KonnuectBo BemectBa. [locTostHHas
ABoraapo
24 TemnoBoe paBHoBecue. TeMnepaTypa u e€ U3sMepeHue.
[MIxana remnepatyp Lenbcus
bubmuoreka LIOK
25 Hneanpnsiii raz B MKT. OcHoBHOe ypaBHeHne MKT
A yp https://m.edsoo.ru/ff0c4fde
AOCOIIOTHAs TEMIIEpATypa KaK Mepa CpeaHEH
N patyp pa cpeil Bbubnuoreka LHOK
26 KHHETUYECKOW YHEPTUU JBIKEHUS MOJICKYJ. Y paBHEHUE )
9 https://m.edsoo.ru/ff0c511e
MenneneeBa-Knaneiipona
27 3akoH JlanbToHa. ['a30BbIE 3aKOHBI
28 JlaGoparopHas pabora «VccnenoBanue 3aBUCUMOCTH
MEXJTy ITapaMeTpaMu COCTOSTHUSI Pa3peKEHHOTO ra3ay
29 W3zonporuecchl B naeanbHOM Tase U UX rpaguyeckoe Bubmuorexa LOK
MPEICTaBIEHUE https://m.edsoo.ru/ff0c570e
30 BHyTpeHHss 2HEPI sl TSPMOIUHAMUYESCKON CHCTEMBI U bubmmoteka IIOK
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cnoco0bl e€ n3MeHenus. KonnvecTBo TemIoTe! 1 padoTa.
BHyTpeHH:s 3HEprusi 0THOATOMHOI'O UJEaJIbHOTO ra3a

https://m.edsoo.ru/ff0c5952

31 Buns! Terionepenaun 1 bubmorexa LHOK
A peA https://m.edsoo.ru/ff0c5c36
30 V nenpHas TEIIOEMKOCTH BemecTBa. KoandaecTBo 1 bu6nmoreka [JOK
TEIUTOTHI [IPH TeIUIonepenaue. AanabaTHBIHM IPOIece https://m.edsoo.ru/ff0c5¢36
ITepBhIii 3aKOH TEPMOJIUHAMUKH U €T0 IPUMEHEHHE K bubmmoreka [IOK
33 1 .
M30IpoIeccam https://m.edsoo.ru/ff0c5efc
34 Heob6paTtumocTs nporieccoB B mpupoze. Bropoii 3akoH 1 Bubmuorexa LHOK
TEePMOJAMHAMUKHI https://m.edsoo.ru/ff0c6230
N N bubnuoreka [IOK
35 [puanun gevictus u K11/ TenmmoBoi MammHer 1 https://m.eds00.ru/ff0c600a
36 Hukn Kapao u ero KI1J 1
37 JKOJIOTHYECKHUE MTPOOIEMBI TETTIOIHEPT e THKH 1
38 Oo6o06marommit ypok «MonekynspHas pusrka. OCHOBBI 1 bubnuoreka [IOK
TEPMOAUHAMUKI» https://m.edsoo.ru/ff0c6938
39 KontponbHas pabota o Teme «MonekynsipHast Gpu3mKa. 1 Bubmuoreka [JOK
OCHOBBI TEPMOIMHAMUKI) https://m.edsoo.ru/ffOc6a50
40 [TapooOpa3zoBanue u koHaeHcanus. Mcnapenue u 1 Bubmuorexa [JOK
KUIICHUE https://m.edsoo.ru/ff0c63b6
a1 AOcoIoTHas ¥ OTHOCUTENbHAS BIAYKHOCTH BO3IyXa. 1 Bu6nmoreka LJOK
HachinieHHsblii map https://m.edsoo.ru/ff0c64d8
p | Adpere Kummsce rsopbmeren. | o LOK
: https://m.edsoo.ru/ff0c65f0
kpucTayuibl. COBpEMEHHBIE MaTEepPHAJIbI
43 [InaBnenue u kpucTaUIM3auus. Y ejbHas TEIoTa 1 bubmorexa [JOK
iaBieHus. Cyonumarus https://m.edsoo.ru/ff0c6708
bubmuoreka LIOK
44 YpaBHEHHE TEIUIOBOTO OajlaHca 1 https://m.eds00.ru/ff0c6820
DnekTpu3anus Te. DNeKTpudeckuil 3apsia. JlBa Buaa bubnmorexa [{OK
45 1 :
AJIEKTPUYECKUX 3apsI/IOB https://m.edsoo.ru/ff0c6bcc
[IpoBOHUKH, TUANEKTPUKHU U MOTYTIPOBOJIHUKH. 3aKOH bubnmorexa [{OK
46 1 :
COXpaHEHHsI SJICKTPUIECKOr0 3apsiia https://m.edsoo.ru/ff0c6bcc
Bzanmopeiicteue 3apsaaos. 3akoH Kymona. Todeunsrit bubnmmoteka IIOK
47 N 1 .
AIIEKTPUYUECKUIT 3apsizt https://m.edsoo.ru/ffOc6ce4
48 Hanpspox€aHaocTs anexkTpudeckoro nosist. [Ipuniun 1 bubnuoteka IIOK

CYIEPIIO3UIINH IEKTPUUECKUX nojen. JIunuu

https://m.edsoo.ru/ffOc6df2
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HaIpPsSKEHHOCTH

49 Pabota cun anextpocrarndeckoro moisi. [lorenmnuman. Bubmuorexa LHOK
Pa3HOCTh MOTEHIIHAIOB https://m.edsoo.ru/ff0c6f00
50 [IpoBOAHUKY U AMAICKTPUKHU B JIEKTPOCTATHYECKOM bubnuoreka [IOK
moJie. JIMaIrekTprdecKas IpOHUIIAEMOCTh https://m.edsoo.ru/ff0c7018
51 OnextpoémrocTs. Konnencarop bubmmorexa HOK
https://m.edsoo.ru/ff0c7126
52 DIIeKTPOEMKOCTD TUIOCKOTO KOHIEHCATOpa. DHEPTHS bubmmoreka [IOK
3apsDKEHHOTO KOHIEHCaTopa https://m.edsoo.ru/ff0c72c0
53 Jlaboparopras pabora "M3MepeHre dIeKTpoEMKOCTH
KOHzeHcaTopa"
ITpuHuun necTBUS U NPUMEHEHHE KOHJIEHCATOPOB,
54 KOITUPOBAIBHOTI'O ariapara, CTpyHHOTO IIPUHTEpa.
DIIeKTpOCTaTHUECKAs 3alIUTa. 3a3eMJICHUE
AIEKTPOTIPUOOPOB
DIEKTPUYECKUN TOK, YCIOBUS €TI0 CYIECTBOBAHUSA.
55 [TocTostaabIN TOK. Cuna Toka. Hampspkenue.
Compotusnenne. 3akon OMa JuIsl yJacTKa IenH
[ocnenoBarensHOE, NapamienbHOE, CMEIIAHHOE
56 coez[mi[eHI/Ie HpOBO,;[HHIIzOB. Ha6opa,T0pHaﬂ pabota buGmmorexa LIOK
https://m.edsoo.ru/ff0c74f0
«M3yueHne cMeNIaHHOTO COeTMHEHHSI PE3UCTOPOBY
57 PaboTta 1 MOIITHOCTBH ANEKTPUIECKOTO TOKA. 3aKOH Bu6nnoreka [JOK
Jxoynsi-Jlenia https://m.edsoo.ru/ff0c7838
3axkon OMa Ju1st TOJTHOH (3aMKHYTOM) 3JIEKTPUYECKOM
nenu. Koporkoe 3ambikanue. JlaboparopHas padota bubnuoreka [IOK
58 )
«U3mepenune D/IC ucToyHMKa TOKA M €r0 BHYTPEHHETO https://m.edsoo.ru/ff0c7ae0
COTIPOTHBIICHUS
DNeKTpOHHAs! MPOBOANMOCTH TBEPBIX METAILIOB,
59 3aBHUCUMOCTH CONPOTHUBIIEHHUS METAJIIOB OT
TeMieparypbl. CBEpXMPOBOAMMOCTh
60 OnexTpuyecKkuil TOK B BakyyMe. CBOMCTBA JIEKTPOHHBIX
ITy4YKOB
[MonynpoBogHUKH, MX COOCTBEHHAs M IPUMECHAs
61 HpO]zOI?I/IMOiITB. Cl;oi/'ICTBa p—n-nepexorz)[a. bubmmorexa LOK
https://m.edsoo.ru/ffOc84ae
[orynpoBOTHUKOBBIE TPUOOPHI
DNEKTPUYECKUI TOK B pacTBOpPaX U pacIuiaBax Butmiorexa [IOK
62 3JIEKTPOJIUTOB. DJICKTPOIUTHUSCKAS JUCCOIHALINS.

DIIeKTpOH3

https://m.edsoo.ru/ff0c82ba
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63 OnexTpudeckuil TOK B razax. CaMOCTOATENbHBIN U 1 Bubmuorexa LHOK
HECAMOCTOSTENbHBIN paspsa. Momaus. [lnazma https://m.edsoo.ru/ff0c84ae
5 | mpammcone npmcneme. Tpamana nexm ] bummorera LIOK
p p P https://m.edsoo.ru/ffOc86fc
0e30IMmacHOCTH
. bu6nmoreka [JOK
65 O600maronuii ypok «IeKTPOIHHAMUKA 1 https://m.edso.ru/ff0c88be
5 | Tioorommmmaii mexpmeomati rox. Tomm s pomae | 1 . buGamorera LIOK
p ’ P https://m.edsoo.ru/ffOc8a8a
cpemax»
67 PesepBHbrii ypok. KoHTponbHas pabora mo Teme 1 bubmmorexa [IOK
"DneKTpoarHAMHKA" https://m.edsoo.ru/ff0c8c56
68 PesepBHerii ypok. O6o0maromuii ypok mo remam 10 1 bubmmorexa [IOK
Kjacca https://m.edsoo.ru/ffOc8f6c
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 3
11 KJJACC
K
Ne Tema vpoKa o.queCT;o Facon I Jara DJIeKTPOHHbIE HHU(POBbIE
n/m yp Beero OHTPO.ILHbIE PaKTHiecKue H3yUYeHus o0pa3oBaTejbHbIE Pecypchl
padoThl padoThI
ITocTostHHBIE MAarHUTHI M X B3auMojieiicTBe. MarHuTHOe
1 nosie. Bektop MarHuTHOW MHAYKIUU. JIMHUKM MarHUTHOM 1 Bu6muorexa LIOK
) : https://m.edsoo.ru/ff0c9778
WHAYKIAA
5 MarsuTHOE€ 1oJie MPOBOJHUKA ¢ TOKOM. OMBIT DpcTena. 1 bubmoteka [IOK
Bsanmo ieiicTBIE MPOBOIHHKOB C TOKOM https://m.edsoo.ru/ff0c98fe
3 JlaGoparopHas pabdora «/3y4ueHrne MarHuTHOTO TOJIst 1 1 Bubnunoreka [IOK
KaTYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
+ | Coms Aomepe, Tabopatopnin pabors Hiceneesmne 1 1 Bumiotea LIOK
. pa. patopras p 5 https://m.edsoo.ru/ff0c9acO
JEHCTBHSI MOCTOSTHHOT'O MarHUTa Ha PAMKY C TOKOM»
5 | Spasertapro maerong, G Nopemm, Baoma cims ] Bu6mmorera LIOK
P y 1y PEHIA. https://m.edsoo.ru/ff0c9df4
Jlopenua
DneKTpoMarHuTHas HHAYKIMA. [1oTok BeKTOpa
6 MarautHOW nHIyKnd. DJ1C nHIyKInu. 3aKoH 1
ANIEKTPOMArHUTHOM MHAYKIMu Dapajest
JlaGopartopnas padota «VccnenoBanue SBIeHUs Bu6mmoreka [IOK
7 . 1 1 .
9JCKTPOMATrHUTHOM MHTYKITHI https://m.edsoo.ru/ff0cal50
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NunyktuBHOCTE. SBNeHue camonnaykuuu. D/0C

bu6nmoreka IJOK

8 CaMOWHIYKIIMH. DHEPTUS MATHUTHOTO TIOJIS KAaTYIIKH C
FyK P Y https://m.edsoo.ru/ff0ca600
TOKOM. DIEKTPOMArHUTHOE TI0JIe
TexHn4eckue yCTpoiicTBa M UX IPUMEHEHHE: TTOCTOSHHBIE
9 MAarHUTHI, JJIEKTPOMArHHUTBL, 3JIEKTPOABUIATENb,
YCKOPHTEINN 3JI€MEHTAPHBIX YaCTHL, HHAYKIHOHHAS NIeYb
O6o0matonuii ypok «MarHutHoe Tose. Bubmmoreka [IOK
10 .
DJIeKTpOMArHUTHAS WHIYKITHSD) https://m.edsoo.ru/ffOcabh82
11 KontponbHas pabora o Teme « MarautHoe moiie. Bubmmoreka [IOK
DIeKTPOMATHUTHAS MHIYKIIHI https://m.edsoo.ru/ffOcad58
CBobOoaHbIe MexaHUYeCKHe Koebanus. [ 'apMoHndeckne
A p o bubnunoreka [IOK
12 KoJieOaHus. Y paBHEHHE TAPMOHUYECKIX KOJIEOaHNH. ]
https://m.edsoo.ru/ffOcaf06
[IpeBpanienue 3Heprun
JlaboparopHas pabora «lcciienoBanue 3aBUCUMOCTH
13 Nepruo/ia MabIX KoJeOaHui rpy3a Ha HUTH OT JUTMHBI
HUTH U MacCHI Tpy3a»
KonebarenpHb1it KOHTYp. CBOOOIHBIC IIEKTPOMArHATHBIC
KoJeOaHUs B HJICAIbHOM KOJIieOaTeIIbHOM KOHTYPE. Bub6imoreka [IOK
14 )
AHaIOTUsI MEXKTy MEXaHUYCCKHUMH U https://m.edsoo.ru/ff0cb820
AJIEKTPOMAarHAUTHBIMU KOJICOaHUSMH
15 ®opmyna TomcoHa. 3aKOH COXpPaHEHUS SHEPTUU B But6immoreka [TOK
UJICAlIbHOM KO0JIeOaTeIbHOM KOHTYPE https://m.edsoo.ru/ff0cb9c4
[IpencraBnenne o 3aTyXaroMKUX KOJICOAHUSIX.
16 BIE)IHH JKICHHBIE MexaIZqucElHe KoJiebanus. Pesonanc Bu6muorexa LIOK
Y ) ’ https://m.edsoo.ru/ff0cbb86
BrIHYXIeHHBIE 3JIEKTPOMArHUTHBIE KOJICOaHMsI
[Tepemennsiit Tok. CUHYCOUAANBHBIN IEPEMEHHBIN TOK.
17 Mop HOCTb I1€ eMeHHOI}"IO Toi[(a AMHJII/ITp HOE U bubamoreia LHOK
o P : A https://m.edsoo.ru/ffOcbd34
JeficTByOIIee 3HAUECHUE CUITBI TOKA M HAIPSDKEHUS
18 Tpanchopmarop. [IponsBoacTBO, Niepeaaya u
noTpebiIeHNe EKTPUIECKOW YHEPTUH
Y CTpOHCTBO M MPAKTUUECKOE IPUMEHEHHE
19 BJ'IGIEF I/I‘leCKOFOPSBOHKa TeHe ETO a TIEPEeMEHHOT0 TOKa. bubmmorexa LIOK
P ’ paTopa nep ’ https://m.edsoo.ru/ffOcc324
JIUHUAHN JIeKTpoIiepeaay
JKOJIOTUYECKUE PUCKU TIPU ITPOU3BOJICTBE
20 anekTposHepruu. KynpTypa ucnoas30BaHus
9JIEKTPOIHEPTHH B TIOBCETHEBHOM KU3HH
21 MexaHn4ecKke BOJIHBI, YCIOBHS pacpOCTPaHEHHUS. Bu6mmoreka [IOK

[Tepuoa. CkopocTh pacipOCTpaHSHMsI M IJIMHA BOJIHBI.

https://m.edsoo.ru/ffOcca54
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HOHGpe‘lHBIC 1 TPOJOJIbHBIC BOJIHBI

29 3ByK. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BricoTa ToHa. bubnunoreka [JOK
TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
23 DJeKTpOMarHUTHBIC BOJIHBI, UX CBOWCTBA U CKOPOCTb. Bubmmoreka [IOK
[IIkasa 37IeKTPOMAarHUTHEIX BOJIH https://m.edsoo.ru/ff0ccfe0
24 [TpuHIIMTIBI paIMOCBS3U U TeNeBUACHUS. Pa3Butue
CpencTB CBsi3U. Pannomoxanms
bub6nmoreka IJOK
25 Konrtponbnas padora «Konebanus u BOTHB https://m.eds00.ru/ffOcc6fs
26 [IpsiMonuHeHOE pacnpOCTpaHEHHUE CBETAa B OAHOPOIHOM bubmmoreka [IOK
cpene. Toueunslii HICTOYHMK cBeTa. JIyd cBeTa https://m.edsoo.ru/ff0cd350
27 Otpakenue cBeta. 3aKOHBI OTPAKCHUS CBETA. bubnunoreka [IOK
[TocTpoenne n300pakeHHi B INIOCKOM 3epKaJie https://m.edsoo.ru/ff0cd4e0
[Ipenomnenue ceeta. [loiHOE BHYTpEHHEE OTpakKEHHUE. Bubnunoreka [IOK
28 . .
I[MpenenbHbII yroy MOJIHOTO BHYTPEHHETO OTPaKEHHSI https://m.edsoo.ru/ff0cd7f6
29 JlaGoparopHas pabdora «M3MepeHue mokasaTens Bubnunoreka [IOK
IIPETOMIIEHHS CTEKIIA https://m.edsoo.ru/ff0cd67a
30 Jlunzsl. [loctpoenne n3obpakenuii B mun3ze. opmyna Bub6imoreka [IOK
TOHKOM JINH3BL. YBEIUUYECHUE JTUH3bI https://m.edsoo.ru/ffOcddle
31 JlaboparopHas pabora «VccnenoBanue CBOWCTB
M300paKCHUIA B TMH3AX)
32 Hucnepcus csera. CioxHbIi cocTaB Oenoro cBeta. L{eT.
Jlaboparophas pabora «HabmroieHre ucniepcun cBeTa
33 Wntepdepennus ceera. dudpaxims crera. Bubmmoreka [TOK
Judpakiuonnas pemérka https://m.edsoo.ru/ff0ced22
34 [Tonepeunocts cBeToBBIX BOJH. [lossipuzanus cBera bubmmorexa LIOK
p ' pHsatt https://m.edsoo.ru/ff0cf02e
35 Onrtuveckne MpruOOPHI ¥ yCTPOIHCTBA U yCTIOBUS HX
0e301acHOr0 NPUMEHEHHS
36 ['panu1Bl NPUMEHUMOCTH KJIACCUYECKON MEXaHUKH. Bub6imoreka [IOK
[locTynatel cienyanbHONW TEOPUH OTHOCUTENBHOCTH https://m.edso0.ru/ff0cf862
OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTHU. 3aMe/IJICHIE bubnmnoreka [HOK
37 .
BPEMEHHU U COKpAIIEHHUE [THHBI https://m.edsoo.ru/ff0cfa42
DHEpPrus U UMITYJIEC PEIATUBUCTCKOM YacTHUIThI. CBS3b bubmmoteka [JOK
38 N .
MAacChl C YHEPIHEH U UMITYJILCOM. JHEPTHSI TOKOSI https://m.edsoo.ru/ff0cfc68
39 KontponbsHas pabora «Ontuka. OCHOBBI CIICITHATBHON bubmmoteka [JOK

TECOPHUU OTHOCUTCIIBHOCTH))

https://m.edsoo.ru/ffOcf6f0
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bubmmoreka IIOK

40 ®doronsl. Popmyna [Tnanka. DHeprus U UMITYJIbC (OTOHA https://m.edsoo.ru/ffocfel6
a1 OtkpriTHe 1 ucciaenoBanne Gorodddexra. OnsiTer A. I bubmoteka [JOK
CroneroBa https://m.edsoo.ru/ffOcffc4
42 3akonsl porodddekra. YpapHeHHE DUHIITSIHHA IS bubmoteka [JOK
doroddhexra. «KpacHas rpanuma» GporosddexTa https://m.edsoo.ru/ff0d015e
43 Hanenue ceera. Oneithl I1. H. JIebeneBa. Xumudaeckoe bub6nmoreka IJOK
JICCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHMUECKHE YCTPOICTBA M PAKTHUECKOE TPUMEHEHHE:
44 (oToanieMenT, (hOTOAATUHUK, COTHEUHAsI OaTapes,
CBETOTHOT
45 Pemrenue 3amay mo teme «JIeMEHTHI KBAHTOBOH OITHKHY bubmmorexa LHOK
A https://m.edsoo.ru/ff0d0302
46 Monens aroma Tomcona. OnbiTe Pezepdopaa mo bubmmorexa [IOK
paccesHuo o-dactuil. [ImanerapHas MoHeas aToMa https://m.edsoo.ru/ff0d091a
bu6nmnoreka IJOK
47 Hoctynaret bopa https://m.edsoo.ru/ff0dOafa
Wznydenue u normnomienue GOTOHOB MPH MEPEX0/Iie aToMa Bubimmoreka [TOK
48 N .
C OJIHOTO YPOBHS DHEPTHH Ha IPYroi. Bubl cCieKTpoB https://m.edsoo.ru/ff0d0afa
o | Eomms cuotirms et Bom e ot Bumorera LK
PILYCKY AP e ’ https://m.edsoo.ru/ff0d0ca8
BBIHY/ICHHOE M3ITydeHHUE
OtkpeiTue pagunoaktuBHOCTH. OmbiTe Pesepdopaa mo Bub6imoreka [IOK
50 .
OIPE/IeTICHUIO COCTaBa PaIHOAKTHBHOTO U3JTyUCHHUS https://m.edso0.ru/ff0d0fd2
51 CaoiicTBa anbda-, 6eta-, raMma-u3ayudeHus. Biousaue
pPalMOaKTUBHOCTH HA KUBBIE OPTaHU3MBI
o | S o B And B LOK
pacriai. p P pactiaz. https://m.edsoo.ru/ff0d1162
lNamma-uznyuenue
o | uepruscesstmyaonon s e T pwc Bumorera LK
AP P p- =P > P ’ https://m.edsoo.ru/ff0d1356
JKOJIOTHUYECKHE ACTICKTHI SIEPHOM SHEPTETHKH
OneMeHTapHble YacTHLbl. OTKpBITHE TO3UTPOHA. MeTo b
54 HaOIIOACHUS M PETUCTPALUN DIIEMEHTAPHBIX JaCTHII. bubmmoteka [JOK
Kpyrmneiii cron «@yHaaMmeHTanbHbIe B3aUMOACHCTBHS. https://m.edso0.ru/ff0d0e38
EnuHCTBO hU3nvecKoi KapTHHBI MUPA»
55 Bun 38é3nnoro HeOa. Co3Be3aus, sipKue 3BE3MbI, IIaHETHI,

X BUIUMOC IBUXKCHUC. ComHe4yHas cucTeMa



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

COJ'IHLIC. ConHeyHas akTUBHOCTD. VICTOUHUK OHEPrun

56 N 1
CounHnia u 38371
3BE37BI, IX OCHOBHBIE XapPAKTEPUCTHKH. 3BE3BI TTIABHON

57 MOCIeI0BaTENbHOCTH. BHYTpeHHEe CTpOeHHE 3BE3 . 1
CoBpeMeHHbIE MPEACTABICHUS O IPOUCXOKICHUU U
sBosronuu ConHIIA U 3BE3N
Mneunsiii [1yTe — nama ["anaktuka. [lonoxenue n

58 nemkenne Comama B ["amakTuke. ['amaktuku. YEpHbie 1
IBIPHI B SIAPaX TalaKTUK

59 Bcenennas. Paz6eranue ramaktuk. Teopus bombmioro 1
B3pbIBa. PenukToBOE M3NMyueHue. MeraranakThka

60 Hepemennple mpo0IeMbl aCTPOHOMHH 1

61 KonTponbHas pabora «1neMeHTH aCTPOHOMHH U 1
acTpOHU3UKNY
Ob6o06marommii ypok. Pons pusuku u actpoHOMUHN B

62 SKOHOMHUYECKOM, TEXHOJOTUYECKOM, COIUANBHON 1 1
STHUYECKOH chepax AesITeTHHOCTH YeIOBeKa

63 Oo6o06maromuit ypok. Posib u MecTo (hu3uku u 1
ACTPOHOMHUH B COBPEMEHHOW HAyYHOU KapTHHE MHUPa
O6o06maromnmii ypok. Pois pusudaeckoit Teopuu B

64 (hopMUpOBaHWY TIPEACTABICHUN 0 (PU3MUECKON KapTHHE 1
Mupa
O6o0maronumii ypok. Mecto Gpu3ndecKkoil KapTHHBI MUpa

65 B 00IIIEM Psily COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX 1
MIPEJICTaBICHUH O IPUPO/IE

66 PesepBHBIil ypok. MarautHoe mosie. QJI€KTPOMarHuTHas 1
WHIYKIHS

67 PesepBHblii ypok. Ontuka. OCHOBBI CIIEIUATIEHOW TEOPUH 1
OTHOCHUTEITLHOCTH
Pe3sepnsiii ypok. KBanroBas ¢puznka. DneMeHTHI Bub6imoreka [IOK

68 1 )
ACTPOHOMUH M aCTPODUIUKH https://m.edsoo.ru/ff0d1784

OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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