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MNOACHUTEJIbBHAS 3AIINCKA

[Iporpamma 1o ¢u3nke 06a30BOr0 ypoOBHS Ha YpPOBHE CpPEIHEro OOIIero oO0pa3oBaHUS
pa3paboTaHa Ha OCHOBE NOJOXEHHH M TpeOOBaHMI K pe3yJbTaraM OCBOEHHUS OCHOBHOMU
obOpasoBarenbHOl Tmporpammbl, mpeactaBieHHbIx B PI'OC COO, a Takke ¢ ydéroM
denepanbHOi paboyeil mporpaMMbl BOCHHTAHHUS U KOHLENIUHU IMpernofaBaHus y4eOHOTro
npenvera «@u3uka» B 00pa3oBaTeNbHBIX — opraHm3amusax Poccwiickoit  dDenepanuu,
peaTn3yoIuX OCHOBHBIE 00pa30BaTeIbHbIC TPOrPAMMEI.

Copepxanue mnporpaMMmbl Mo (PU3HMKE HaIpaBIeHO Ha (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOW KapTWHBI Mupa oOydaronmuxcs 10—11 kiaccoB npu oOydeHuu ux Gusnke Ha 6A30BOM
YPOBHE Ha OCHOBE CHCTEMHO-/IETeIbHOCTHOTO Moaxoaa. IIporpaMma no ¢usuke cOOTBETCTBYET
tpeboBanusM ®I'OC COO k MIaHUPYEMBIM JIMYHOCTHBIM, IPEIMETHBIM U METalpeIMETHBIM
pe3ynbrataM OOydeHHs, a TaKXKE YYUTHIBAET HEOOXOIMMOCTb pealu3allli MEKIIPEeIMETHBIX
CBs3el (PU3MKM C EeCTEeCTBEHHO-HAyYHbIMHU Y4eOHBIMH IpeaAMeTaMu. B Hell ompexpensitorcs
OCHOBHBIC LIEJIM M3Y4YeHUs (U3UKU HA YPOBHE CPEIHEr0 O0IIero odpa3oBaHus, IIAHUPYEMbIE
pe3ynbTaTthl OCBOEHHUS Kypca (HU3UKU: JIMYHOCTHBIE, METANpeAMETHbIE, IpeaMEeTHbIe (Ha
0a30BOM ypOBHE).

[Tporpamma 1o (hu3mKe BKIIOYAECT:

® [UIAHUPYEMBIE PE3YIbTAThl OCBOCHUS Kypca (PU3MKU HAa 0a30BOM ypOBHE, B TOM YHCIIE

MpeIMETHBIC PE3yIbTaThI MO r0JIaM O0yUeHUS;
e conepxanue yuyeOHoro mpeamera « Pu3uKay mo rogam o0ydeHHs.

OBLIASA XAPAKTEPUCTUKA YYEBHOTI'O ITPEJIMETA «®U3UKA»

®u3rka Kak Hayka o HauOoJjee O0IIKX 3aKOHaX MPUPObI, BEICTyIIasl B KAUECTBE YUEOHOTO
IpeaMeTa B LIKOJIe, BHOCUT CYILECTBEHHBIH BKJIAJ B CHCTEMY 3HAHUH 00 OKpY’KalOIIEeM MHDE.
HIkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOLIMM Ui €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI JIE)KAT B OCHOBE MPOIIECCOB U ABJICHUH, N3y4aeMbIX
XuMHel, ouonoruel, ¢usmdeckoil reorpadueir u acrpoHomueit. Mcnonp3oBaHue U akTHUBHOE
OpUMeHeHHe (U3MYeCKHX 3HAHUM OmpenenseT XapakTep M pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJIOTUI B cdepe DSHEpPreTHKH, TPAHCIOPTa, OCBOEHHUS KOCMOCA, IOJYyYEHHs] HOBBIX
MaTepuasoB C 3aJJaHHbIMU CBOMCTBaMU U JIpyrux. M3yueHue Gpu3nKu BHOCUT OCHOBHOM BKJIaJ B
(dbopMHpOBaHNE €CTECTBEHHO-HAYUYHOM KapTUHBI MUpa 00ydaromuxcs, B GopMUpOBaHUE YMEHUI
IPUMEHATh HayYHBIH METOJI TO3HAHUS MPH BBHIIIOJTHEHUN UMHU yUEOHBIX HCCIEIOBAHUH.

B ocHOBy Kkypca (pu3nku JUIist ypOBHS CpeTHEro o0Iero oopa3oBaHus MOJOXKEH Pl UACH,
KOTOpBIE MOKHO paccMaTpUBaTh KaK MPUHIUIIBI €r0 IOCTPOEHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEW KypC ABJISETCS JIOTUYECKH 3aBEPIIEHHBIM, OH
COJICPKUT MaTepuall U3 BCEX pa3/iesioB (PM3UKHU, BKIIOUAET KaK BOMPOCHI KIACCHUECKOM, TaK U
COBPEMEHHOM (PU3HKH.

Hoes cenepanusayuu. B cooTBEeTCTBUM C HEll MaTepuan Kypca U3k 0ObeJUHEH BOKPYT
¢buznueckux Teopuil. Bemymmum B Kypce sBIseTcss (OpPMUPOBAHUE MPEACTaBICHUNH O
CTPYKTYPHBIX YPOBHSX MaT€pPHUH, BELIECTBE U MOJIE.

Hoesn eymanumapusayuu. EE peanuzaiys npearnosaraeT UCIoJIb30BaHHE T'yMaHUTapHOTO
noTeHuuanta GU3n4ecKoil HayKu, OCMBICTICHHE CBSA3H Pa3BUTHUS (PU3UKU C pa3BUTHEM OOILECTBA,
a TaKke ¢ MUPOBO33PEHYECKUMH, HDABCTBEHHBIMU U IKOJIOTHYECKUMU MpoOIeMamMHu.

Hoes npuxnaonoii nanpasnennocmu. Kypce Gusuku npeanosaracT 3HakOMCTBO € IIUPOKUM
KpPYTrOM TEXHUYECKHX U TEXHOJOTUYECKUX MPUIIOKEHNN N3YUYEHHBIX TEOPUI U 3aKOHOB.



Hoes skonozuzayuu peanusyercs MOCPEICTBOM BBEJICHHS DIIEMEHTOB COJEPKaHMS,
NOCBALIEHHBIX 3KOJIOTMYECKUM NpoOjIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbI C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKke 00CyKAeHUs po0IeM palliOHAIBHOTO MPUPOIOTIONb30BAHUS U
9KOJIOTMYECKOI 0€30MMacHOCTH.

CrepKHEBBIMU 3JIEMEHTaMHU Kypca (U3MKH Ha ypOBHE CpeIHEro oOero oOpa3oBaHUs
SBIISAIOTCS (U3MUecKkue Teopuu ((HOpMHUPOBAHME MPEIACTABICHUNA O CTPYKTYpe IMOCTPOCHHS
¢usuueckoil TeopuH, poiau (yHIAMEHTAIbHBIX 3aKOHOB W TPUHIMIIOB B COBPEMEHHBIX
IPEJCTAaBICHUAX O MPUPOJE, I'PAHUIAX MPUMEHUMOCTH TEOPHH, /Uil ONUCAHHs €CTECTBEHHO-
HaYYHbIX SIBJICHUN U IIPOLIECCOB).

CucTeMHO-IeITENbHOCTHBIN MOIX0 B Kypce (DPM3MKU pealin3yeTcs MPEexkIe BCEro 3a CUéT
OpraHu3alluy SKCIIEPUMEHTAILHON JeATeNbHOCTH oOydaromuxcs. s 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCHOJB30BAHUE CHCTEMBbl (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX IKCIEPUMEHTOB U
7a00paTOPHBIX paboT, KOTOpPhIE B MporpamMme 1o (usnke oOBEAMHEHBI B OONIUH CIHCOK
YUEHHUECKUX MPAKTUUYECKUX padoT. BrlaeneHue B ykazaHHOM IepeyHe J1adOpaToOpHBIX padoT,
IPOBOJIUMBIX ISl KOHTPOJSI M OLEHKH, OCYIIECTBIISICTCS YYacTHHKaMHU 0Opa30BaTebHOTO
npoliecca UCXOsl U3 0COOEHHOCTEH IUIaHUPOBaHUS U OCHalIeHUs KabuHeTa ¢usuku. [Ipu sToM
o0ecrieunBaeTcsi OBJIAJICHUE OOYYAIOUIMMUCA YMEHHUSMHU IPOBOJUTH KOCBEHHBIE HM3MEPEHMS,
UCCIICIOBAaHHUS 3aBUCHUMOCTEH (PU3MYECKUX BEIMYMH M TIOCTAHOBKY OIBITOB IO IPOBEpPKE
NPEIOKEHHBIX THITOTE3.

Bosnblioe BHMMaHue yaenseTcs peleHUIo pacuéTHBIX U KadecTBEHHbIX 3aj1ad. Ilpu sTom
JUIs pacu€THBIX 3a/1a4 MPUOPUTETOM SBIISIOTCA 3a/1a4 C SIBHO 3aJJaHHOM (PU3HYECKOH MOJIEINbIO,
MO3BOJISIOIINE TPUMEHSTh HM3YYCHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pasJena
Kypca, TaK ¥ UHTETPUPYS 3HAHUS W3 PA3HBIX pa3/ienoB. s KayeCTBEHHBIX 3ajad MIPHOPUTETOM
ABIISIIOTCSL 3aJaHUs Ha OOBSCHEHHE IpOTeKaHWs (U3MYECKUX SBICHUH M IPOLIECCOB B
OKpY’Karollel JKu3HU, TpeOyromue BbIOOpa (QU3MUECKOW MOAETM A CUTyalMH MPaKTHUKO-
OPUEHTHPOBAHHOT'O XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu PI'OC COO k MarepHalbHO-TEXHUYECKOMY
oOecrieyeHHnI0 y4yeOHOro mporecca 0a30BbI YpOBEeHb Kypca (U3MKH Ha YPOBHE CPEIHEro
oOmiero o0pa3oBaHMs JIOJDKEH M3ydyaThCs B YCJOBUSAX NMPEIMETHOro KaOuHeTa (DM3MKHU WIH B
YCIIOBHSIX MHTETPHUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO IUKJa. B xabunete
(Gu3HKH T0JKHO OBITH HEOOXOAMMOE 1ab0paTOpHOE 00OPYIOBAHUE ISl BHIIIOJHEHUS YKa3aHHBIX
B IporpamMme 1O (U3UKE YUYEHHUUECKUX IPAKTHUECKUX paboT U JEeMOHCTpalMOHHOE
o0opyaoBaHue.

JeMoHCTpaniioHHOe  000py/IOoBaHHE (POPMUPYETCSI B COOTBETCTBUU C MPUHIIUIIOM
MUHHMAaJIbHOH JOCTaTOYHOCTH M 00ECTeUMBAET IOCTAHOBKY MEPEUMCIEHHBIX B MPOrpamMMe 110
(Gu3uKe KIIOUEBBIX JEMOHCTPALUH JUIsl MCCIEIOBAaHUS HM3Y4YaeMbIX SBJICHHUH M IPOLECCOB,
HMIUPHYECKUX U PYHIAMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHHH.

JlaboparopHoe 00opyAOBaHME ISl YUEHWYECKUX MPAKTUYECKUX PabOT (Gopmupyercs B
BUJIC TEMaTHYECKUX KOMIUICKTOB M OOECIIEYMBAETCS B Pacyére OJHOTO KOMIUIEKTa Ha JBYX
oOyuaromuxcs. TemaTudeckue KOMIUIEKThI JIabOpaTOpHOro OO0OpyNOBaHMUS JIOJKHBI OBITH
MOCTPOEHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUHM AHAJIOTOBBIX M IU(PPOBBIX NMPHUOOPOB, a TaKKe
KOMITHIOTEPHBIX U3MEPUTETBHBIX CUCTEM B BHJI€ IIU(PPOBBIX JIAOOPATOPHIA.

HEJIN U3YYEHUSA YYEBHOTI'O ITPEJIMETA «®U3UKA»
OCHOBHBIMU IIENISIMHU U3Y4eHUS (PU3UKU B 001IEM 00pa30BaHUU SIBIISIOTCA:



dbopMupoBaHHEe UHTEpeca M CTpeMJIeHUs OOydaloluXcs K HAay4HOMY H3YUYEHHIO
MPUPO/IbI, PA3BUTHE UX UHTEIJICKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEI;

pa3sBUTHE TMPEJICTABICHUH O HayyHOM METOJe TIO3HaHUS U (HOpMHUpPOBaHHE
MCCJIE0BATENBCKOTO OTHOIIEHUS K OKPY>KAIOIIUM SIBJICHUSIM;

(dopMHpOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysibTaTa U3yueHHs] OCHOB CTPOCHUS
MaTepuu U pyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

dbopmupoBaHUEe YMEHHI OOBSCHATD SBJICHUS C UCIIOIB30BAaHUEM (PU3NUECKUX 3HAHUN U
HAy4HBIX JI0Ka3aTEIbCTB;

¢dbopmMHpoBaHUE TPEACTABICHUN O PO (PU3MKH ISl pa3BUTHS IPYTHX €CTECTBEHHBIX
HayK, TEXHUKUA U TEXHOJIOTUM.

JocTiwkeHnne 3TUX Iesell o0ecreynBaeTcsl PElIeHHEM CIEAYIONMX 3ahad B IpoIecce
U3y4eHUs Kypca (pU3MKU Ha YPOBHE CpEeIHEro o01iero o0pa3oBaHus:

pUOOpEeTEeHNE CUCTEMbI 3HAHUM 00 OoOHIMX (PU3MYECKHX 3aKOHOMEPHOCTAX, 3aKOHAX,
TEOPUSX, BKIIOYAsi MEXaHUKY, MOJICKYISAPHYIO (PU3UKY, STEKTPOIMHAMUKY, KBAHTOBYIO
(buU3KKY U 37IEMEHTHI aCTPOPU3UKH;

dbopMHUpOBaHHE YMEHUW TPUMEHATH TEOPETUYECKUE 3HAHUS A OOBSICHEHUS
bu3nYecKuX SBJICHUW B TPUPOJE W ISl TNPUHATHAS TNPAKTUYECKUX PEHICHUN B
IMOBCEAHEBHOM KU3HU;

OCBOGHHE CIIOCOOOB pEHICHHUS PA3NIUYHBIX 3a/Jad C SBHO 3aJlaHHOW (u3HuecKoi
MOJICNIbIO, 3a/lay, MOAPa3yMEBAIOIIUX CAMOCTOSTEIBLHOE CO3/aHue (PU3MUECKOU
MOJIeJIY, aJIeKBATHOW YCJIOBHSIM 3a]1a4H;

MOHMMaHUE (PU3UYECKMX OCHOB M MPUHIHUIIOB JEHCTBHSI TEXHUYECKUX YCTPOWCTB U
TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOUIYIO CPEY;

OBJIaJICHUE METOJIaMU CaMOCTOSITENIFHOTO IJIAHHUPOBAHUS U MPOBEACHUS (DU3MUECKUX
OKCIIEPUMEHTOB, aHaJlIW3a M  UHTEpHpeTanuu  HMHQOpMalMH,  OMNpeesieHus
JIOCTOBEPHOCTH MOJYYEHHOTO PE3YJIbTATA;

CO3/IAaHUE YCIIOBUH JJISI Pa3BUTHSI YMEHUN MPOEKTHO-UCCIEA0BATEIbCKOM, TBOPUECKON
JIEATEIIbHOCTH.

MECTO YYEBHOI'O IIPEJIMETA «®U3UKA» B YHEBHOM IIJIAHE

Ha uzydenue ¢usuku (6a30BBI ypOBEHb) Ha YPOBHE CpelHEro oouiero oOpa3oBaHUS
orBoguTcs 136 yacos: B 10 kimacce — 68 yacoB (2 daca B Hezaeno), B 11 kiacce — 68 dacoB (2
yaca B HEJIEINIO).

[Tpennaraemslii B mporpamme 1o (Gu3mke nepedeHsb J1adopaTOPHBIX U MPAKTUYECKUX padboT

ABJIACTCA PEKOMCHAOBAHHBIM, YYUTCIIb HCIACT BLI60p IMPOBCACHUA J'Ia60paTOpHBIX pa60T )51
OIIBITOB C y‘léTOM WHIAWBUYAJIbHBIX oco0eHHOCTElH O6y‘laIOH_II/IXC$I.



COJAEPKAHUE YYEBHOI'O ITPEJJMETA «®PU3UKA»

10 KUIIACC
Pazgen 1. ®uznka u MeTOAbI HAYYHOT'O MO3HAHUS
®usnka — Hayka o mpupozge. Hayunsle MeToabl IO3HaHUSA OKpysKaroumero mupa. Poib
IKCIIEPUMEHTA M TEOPHH B IIPOIIECCE MTO3HAHMS TPUPOJIbI. DKCIICPUMEHT B (PU3UKE.
MonenupoBanue (U3NYECKUX SBICHUNA M mporieccoB. Hayunbie runores3sl. Ou3nveckue
3aKOHBI ¥ TeOpUH. [ paHUIIbl TPUMEHUMOCTH (PU3HUYECKUX 3aKOHOB. [IpuHIMIT COOTBETCTBUS.

Ponp u mecro ¢usuku B (HOpMUPOBAHMM COBPEMEHHOW HAaydHOHl KapTUHBI MHUpa, B
IPAKTUYECKOHN AEATEIbHOCTH JIIOJIEH.

Jlemoncmpayuu
AHasorosble ¥ IU(PPOBBIE U3MEPUTENBHBIE TPUOOPHI, KOMITBIOTEPHBIE TaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe aBrkeHHe. OTHOCHUTEIBLHOCTh MEXaHHYECKOTO JBIKeHHSA. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, CKOpOCTh (CpemHSs CKOPOCTh, MTHOBEHHAsi CKOPOCTb) U YCKOPEHHE
MaTepUaJIbHOM TOUYKH, UX MPOEKIIMH HA OCH CHUCTeMbl koopauHaT. CloxeHue NnepeMenieHu u
CJII0’)KEHHUE CKOPOCTEH.

PaBHOMEpHOE U paBHOYCKOpPEHHOE MpsIMOJIMHEIHOe NBIKeHue. ['paduku 3aBUCUMOCTU
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, ITyTU U TIEPEMEIICHUS MaTEPHAIbHONW TOUYKU OT BPEMEHH.

CBoOoaHOe majieHue. Y CKopeHue CBOOOIHOTO TaACHHUS.

KpuBonuneiitnoe naBuwkeHue. J[B)KeHUE MaTepHaNbHOM TOYKM TIO OKPYKHOCTH C
MOCTOSTHHOM IO MOJYJIO CKOPOCTBIO. YTJOBas CKOPOCTh, JIMHEWHash CKOpocTh. llepumon u
yactoTa oopanienus. LleHTpocTpeMuTenbHOe yCKOPEHHE.

TexHudeckue yCTpOMCTBA H MPAKTHUECKOE TMPUMEHEHHUE: CIUIOMETp, JBUKEHUE
CHapSIJIOB, IIETTHBIC U PEMEHHBIC TTepeIadH.

Llemoncmpayuu

Mopenb cucteMbl 0OTCUETA, MILTIOCTPALIAS] KHHEMAaTUYECKUX XapaKTEPUCTHK ABUKEHUSI.

[IpeoOpa3zoBanue NBHKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3peKeHHOM MPOCTPAHCTBE.

Habmtoienue nBrkeHus Tena, OpoleHHOro Mo/ YoM K TOPU30HTY U TOPU30HTATBHO.

W3mepenne ycKkopeHus CBOOOIHOTO MaACHHUS.

Hamnpasnenue ckopocTu npu JBUKEHUHU TTO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3yueHne HepaBHOMEPHOTO IBMXKEHUS C LIEJIbIO ONPEIETICHUSI MTHOBEHHOM CKOPOCTH.

HccnenoBanne  COOTHOLIEHHMS ~ MEXIy  MOYTSAMH, TNPOHACHHBIMM  TEJIOM  3a
MOCJIeIOBAaTEIbHBIE paBHBIC IPOMEXKYTKH BPEMEHH TPHU PABHOYCKOPEHHOM JBIDKCHHH C
Ha4aJIbHOU CKOPOCTHIO, PABHOU HYJTIO.

N3yuenue ABUKEHUS MIApUKa B BI3KOU KUIKOCTH.

W3ydenue nBUKEHHs Tea, OPOIIEHHOTO TOPU30HTATBHO.

Tema 2. /lunamuxa

[Tpunnun otHOocuTenbHOCTH ["anmies. [lepoiit 3akoH HeroToHa. IHEpunanbHbIe CUCTEMBI
OTCYETA.



Macca tema. Cuna. IlpuHnmn cynepno3unmu cui. Bropoit 3akon HerloTona miist
MarepuanbHOU ToUYKU. Tpernii 3akoH HbIOTOHA [U1si MaTEepUAIIBHBIX TOYEK.

3akoH BceMupHoro tsaroreHus. Cuna tsxectu. [lepBast kocMuueckas CKOpOCTb.

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

Tpenue. Bunabl Tpenust (mokos, ckoibxeHus, kadeHus). Cuna tpenusa. Cyxoe TpeHUe.
Cuna TpeHHs CKOJIbXKEHUs U cuiia TpeHus nokost. Koaddumument tpenns. Cuiia conpoTuBiIeHUs
IIPU JIBUKEHUM TEJa B KUAKOCTU WM rase.

[ToctynaTenbHoe U BpaliaTeabHOE ABMXKEHHUE aOCOIIOTHO TBEPIOTO Tena.

MOMEHT CuiIbl OTHOCUTENIBHO OcCH BpauieHus. Ilnedo cumnbl. YcnoBus paBHOBecHs
TBEPAOTO TEIA.

TexHuyeckue yCTpPONCTBA M IPAKTUYECKOE IPUMEHEHUE: MOJIIUIIHUKY, ABU)KECHUE
MCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHnE MHEpLMH.

CpaBHeHue Macc B3aMMOJICHCTBYIOIUX TEI.

Bropoii 3akon HerotoHa.

H3zmepenue cui.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIbI YIIPYTOCTH OT Ae(popMariu.

HesecomocTs. Bec Tena npu yCKOpeHHOM NObEME U NaJACHUH.

CpaBHEHME CUII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcenoBus paBHOBecUs TBEPAOTO Tesla. Buabl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

Wzydenue nBuxeHust Opycka 1o HaKJIIOHHOW TIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH CHJI YNIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3UHOBOM
oOpasiie, oT ux aedopMaIuu.

HccenenoBanue ycaoBuil paBHOBECHUS TBEPAOTO TeEJIa, UMEIOIIETO OCh BPALCHUS.

Tema 3. 3akoHnbl cCOXpaneHusn 6 MexaHuke

Hmnynbc MaTepraibHOM TOYKHU (T€la), CUCTEMBI MAaTepUANBbHBIX TOYEK. IMITyIbCc CUITBI U
M3MEHEHNE UMITyJIbca Teja. 3aKOH COXpaHEHHs UMITyJibca. PeakTHBHOE IBHKEHUE.

PaGora cunbl. MOIIHOCTH CHUJTBI.

Kunernueckass sHeprus marepuaibHOM TOUKH. TeopemMa 00 M3MEHEHMM KHHETHYECKOMH
DHEPIHUH.

[TorenunanbHas 3ueprus. [loreHnnanbHas 3HEpTUs yupyro AeopMUpOBaHHON MPY>KUHBL.
[ToreHunanbHas 3Heprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[ToreHnuanbHble U HEMOTEHLHUANbHbIE CHIIBL. CBsA3b pabOThl HENOTEHIMAJIBHBIX CHUII C
M3MEHEHNEM MEXaHNYECKOM JHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXAaHUUYECKOM SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHu4eckue yCTpOMCTBA M NMPAKTUYECKOE NMPUMEHEHHE: BOAOMET, KOINEP, NPYKUHHBIN
IIUCTOJIET, IBUKEHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaxkTnBHOE ABIKEHHE.

[Tepexon moTeHIMATBFHON SHEPTUU B KHHETHYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul



N3ydyenne aOCOMIOTHO HEYNPYroro yjaapa C IMOMOIIBIO JABYX OJMHAKOBBIX HHUTSHBIX
MasiTHUKOB.

HccnenoBanue CBs3W pabOTHl CHUJIBI C W3MEHEHHEM MEXaHWYECKOW JHEpPrHHM Tella Ha
IpUMepe PacTSKEHHs] PE3UHOBOTO JKI'yTa.

Pa3nea 3. MoJsiekyasipaasi pu3uKa ¥ TepMOAUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OcHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KHHETUYECKONH TEOPUHU U UX OMBITHOE 0OOCHOBAHHE.
bpoynoBckoe nBuxenue. Juddysus. Xapaktep ABMKEHHS UM B3aUMOJICHCTBUS UYaCTHI]
BemecTBa. MoJiend CTPOCHHUSI Ta30B, >KUAKOCTEH M TBEPIBIX T M OOBSCHEHHE CBOWCTB
BEILIECTBA HA OCHOBE 3THX Mojened. Macca u pasmepbl MoseKkysn. KoiaumdecTBo BemliecTsa.
[TocrosinHast ABoraipo.

TemnoBoe paBHoBecue. Temnepatypa u e€ usmepenue. lllkana remneparyp Llenbcusi.

Mopnens uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KUHETHYECKONH TEOPUH
ueanpHOro rasa. AOCOJIIOTHasg TemmepaTypa Kak Mepa CpeJHEel KHUHETHYECKOH SHepruu
TEIJIOBOTO JIBM>KeHMs vactul rasza. lllkama temnepatyp KeneBuna. ['a30Bble  3aKOHBI.
VYpaBuenue MenneneeBa—Kianeitpona. 3akon JlanpToHa. M3omponecchl B uacalbHOM Ta3e C
MIOCTOSIHHBIM KOJIMYECTBOM BelllecTBa. ['paduueckoe MmpencTaBiIeHHe U30IIPOLIECCOB: U30TEPMA,
n30Xopa, n3odapa.

TexHuyeckue yCTpoHCTBa U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITH, OKa3bIBAIOUIME JUCKPETHOE CTPOCHUE BEHIECTBA, (oTorpaduu MOJEKYI
OPraHUYEeCKUX COCTUHECHUM.

OnbiThl 10 AUQPPY3UH KUIKOCTEH U Ta30B.

Monenb OpOyHOBCKOTO JTBUKECHHUSL.

Mogensb onbita LlTepHa.

OnbIThI, TOKA3bIBAIOLINE CYIIECTBOBAHNE MEXKMOJIEKYJIIPHOTO B3aUMOJICHCTBHSL.

Mogaeinb, HUTFOCTpUPYIOLIAs IPUPOLY JaBJICHHs ra3a Ha CTEHKHU COCyJa.

OnBITHI, HIUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACAIBHOTO ra3a, U30MpPOLECCHI.

Yuenuueckuui sxcnepumenm, n1abopamopmule pabomoi

OmnpeneneHnne Macchl BO3/yXa B KIIAaCCHOM KOMHATe Ha OCHOBE HM3MEpeHHMi 00béMa
KOMHATBHI, IaBJIICHUS U TEMIIEPaTypbl BO3/lyXa B HEMl.

HccenenoBanue 3aBUCUMOCTH MEKY ITapaMeTpaMU COCTOSTHUS Pa3peKEHHOIO rasa.

Tema 2. Ocnosvt mepmoounHamurku

TepmoanHamuueckas cuctemMa. BHYTpeHHsSS 3HEprus TEPMOJMHAMUYECKOM CHCTEMBI U
crocoObl e€ u3MeHeHus. KoauuecTBo TemaoTel U padoTa. BHyTpeHHss1 SHEprust 0AHOATOMHOIO
UJeaIbHOTO ra3a. Buel Tenonepenayu: TEIUIONPOBOIHOCTb, KOHBEKIUSA, U3IIyYeHHE. Y IenbHas
TEIJIOEMKOCTH BelecTBa. Koam4yecTBo TEIIOTHI IIPH TEIUIONEpeaaye.

[Tonsitue 00 anuabatHoM mnpouecce. [lepBbiii 3akoH TepMoauHaMmuku. [IpumeHnenue
NEpBOT0 3aKOHA TEPMOJMHAMUKH K H3ompoleccaM. I'padudeckas naTepnperanus padoThl rasa.

Bropoii 3akon TepmoanHamuku. HeoOpatuMocTh MpoieccoB B MpUpoIe.

TenoBeie MamuHbl. [IpuHIUIBEL qeiicTBUS TermaoBbIX MamuH. [IpeoOpa3oBaHus 3HepTUU B
TeruIoBbIX MamnHax. KoagdunueHnt nonesnoro aeictBus terioBoi MammHbl. [ukin Kapao u
ero ko3¢ (UIMEHT MOJE3HOT0 IeHCTBHS. DKOIOTHYECKHE MPOOIEMbl TEIIO3HEPTETHKH.

TexHudeckue yCTpOWCTBA M IIPAKTUYECKOE IMPUMEHEHUE: [BUIaTellb BHYTPEHHETO
CropaHusi, ObITOBOM XOJOIUIbHHUK, KOHTUITUOHED.



Jlemoncmpayuu

M3MeHeHHe BHYTpEHHEW HSHEPIUM Tejla MPU COBEPIICHUH pPAaOOTHI: BBUIET HMPOOKH M3
OyTBUIKH TOJ JCHCTBHEM C)KaTOrO BO3JyXa, HarpeBanue 3(Qupa B JAaTyHHOH TpyOke myTéM
TpeHUs (BUICOAEMOHCTPAIISA).

H3meHeHne BHYyTpeHHEH 3HepTruu (TeMiepaTyphl) Tela Ipu TeIuionepeaaye.

OnbIT M0 aguabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3YIIHBIM OTHUBOM).

Monenu napoBoit TypOHHBI, IBUTATENsl BHYTPEHHETO CTOPAHUs, PEaKTUBHOTO JIBUTATEJIs.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne yaenbHOM TemI0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Pazoevie nepexoont

[TapooOpa3oBanne wu KoHneHcamws. Mcmapenne u  kureHue. AOCOMOTHAasS U
OTHOCHUTEIIbHAs BIAXKHOCTh BO31yXa. HachbleHHbIil map. Y aenbHas TemioTa napooopa3oBaHusl.
3aBUCUMOCTh TEMIIEPATYpPbl KUIICHUS OT AaBJICHUS.

Teépmoe Teno. Kpucramnmaeckrne u amopdHbie Tena. AHU30TPOIHS CBOMCTB KPUCTAILIOB.
Kunkne xpucramisl. CoBpeMeHHble Marepuaibl. I[lnaBnenue m kpucramnuzauus. YelbHas
TeruioTa miasneHus. Cyonumanms.

YpaBHeHHEe TEIIOBOTrO OanaHca.

TexHuuyeckue ycTpoWCTBa U MPAKTUUYECKOE INPUMEHEHHUE: TUTPOMETP U IICUXPOMETD,
KaJIOpDUMETP, TEXHOJOTUMU IIOJIy4EHHS COBPEMEHHBIX MAaTepuaigoB, B TOM  4HCIE
HaHOMAaTEPHAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HaCHIIEHHBIX [1aPOB.

Kunenne npyu noHMKEHHOM JIaBJICHUH.

CrniocoObl U3MepeHus BIaKHOCTH.

Habmroienue HarpeBaHus U MaBICHUS KPUCTAITMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaJIIOB.

Yuenuueckuii sxcnepumenm, n1abopamopmule pabomoi

M3mepeHne OTHOCUTEIBHON BIa)KHOCTH BO3/1yXa.

Pasjen 4. DiekTpoanHaMuKa

Tema 1. Inexkmpocmamuka

OnexTpuzauuss Tel. OJNEKTpUYECKUH 3apan. JlBa BHa DJIEKTPUYECKUX 3apsiioB.
ITpoBOAHMKY, TUANEKTPUKH U TIOJYTPOBOJIHUKN. 3aKOH COXPAHEHHUS AIEKTPUYECKOTO 3aps/a.

B3aumopneiictBue 3apsmoB.  3akoH  Kynona. TodeuHslii  snekTpuyeckui  3apsia.
Onektpuueckoe nose. HanpsokéHHocTh snexTpuueckoro mnosd. [IpuHImn cyneprno3unuu
ANIEKTPUYECKUX MOJIEN. JIMHNN HANPSYKEHHOCTH DIIEKTPUUECKOTO MOJIS.

PabGota cun osnektpocratuueckoro mousd. Ilorennuan. Pa3sHOCTh MOTEHLMANOB.
[TpOBOAHMKY U TUAJIEKTPUKHU B ANEKTPOCTATUYECKOM Mosie. J{uaaeKkTpuueckas NpOHUIAEMOCTb.

OnekTpoéMkocTh. KonaeHcaTop. DJIEKTPOEMKOCTh INIOCKOTO KOHAEHCAaTOpa. DHEPTHs
3apsKEHHOTO KOHJEHCATOPA.

TexHnuyeckue ycTpoilcTBa M INPAKTUYECKOE NPHUMEHEHHE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKas 3allUTa, 3a3€MJICHHE 3JIEKTPONpHOOpOB, KOHJIEHCATOP, KOMHPOBAIBHBIN
anmapar, CTpyHHBIN IPUHTED.

Jlemoncmpayuu

YCeTpoUCTBO U IPUHLUI JEHCTBUS DJIEKTPOMETPA.

B3anmoneiicTBre HaAIEKTPU30BAHHBIX TEN.



DIIEKTPUYECKOE TT0JIE 3aPSKEHHBIX TEI.

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTU4ecKast 3alluTa.

JMBNeKTpUKHU B 3JIEKTPOCTATHYECKOM I10JI€.

3aBUCUMOCTh  DJIEKTPOEMKOCTH  IUIOCKOI'O KOHJEHCAaTopa OT IUIONIaJAM  IUIACTHUH,
PACCTOSIHUSL MEXAY HUMH U TUAJICKTPUUYECKON MPOHUIIAEMOCTH.

OHeprus 3apsKEHHOr0 KOHIAEHCATOopPa.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne 31eKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannwiit 3nekmpuyeckuit moxk. Toku é pa3nuunvix cpeoax

DNEeKTPUYECKUN TOK. YCJIOBHSI CYLIECTBOBAHUS 3JIEKTPUUECKOr0 TOKa. MIcTOUHMKM TOKa.
Cwita Toka. [1oCTOSIHHBIN TOK.

Hanpspkenue. 3akon Oma Jy1st ydacTka Lenu.

DneKTpuueckoe COIIPOTUBIICHUE. VY nenbHoe COIPOTHUBIIEHUE BELIECTBA.
[TocnenoBarenbHOE, NapamieIbHOE, CMEILIAHHOE COEIMHEHNE TIPOBOIHUKOB.

Pabora anekrpudeckoro Toka. 3akoH Jxoyns—JIena. MomHOCTb 3J€KTPUYECKOTO TOKA.

DJIIEKTPOABUKYILASL CUJIa U BHYTPEHHEE COITPOTUBIICHHE UCTOYHMKA TOKA. 3akOoH Oma 11t
MOJIHOM (3aMKHYTOMN) AsekTpudeckoit nenu. KopoTkoe 3aMbikaHue.

DNeKTpOHHask IPOBOAMMOCTb TBEPBIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIIEHUS] METAJLIOB
oT Temneparypsl. CBEpXIPOBOAUMOCTb.

DJIeKTpUUYECKH TOK B BakyyMe. CBOKCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonnuku. CoOCTBEHHass W HNpPUMECHAs IPOBOJUMOCTh IOJIYIPOBOJIHUKOB.
CaoiicTBa p—Nn-nepexona. IlonynpoBoHUKOBbIE TPHUOOPHI.

OJIEKTPUYECKUII TOK B PAcCTBOpax M paciulaBax »3JEKTPOJIUTOB. DJIEKTPOJIUTHYECKAs
Juccoryanus. DIEKTPOIIN3.

OnexkTpuueckuil Tok B razax. CaMOCTOSITENIbHBIM U HECAMOCTOATEIbHBINA pa3psaa. MoHus.
ITna3zma.

TexHu4eckue yCTpOMCTBA M MPAKTHUYECKOE IMPUMEHEHHE: aMIIEpMETP, BOJBTMETP,
peocTaT, HCTOYHUKH TOKa, OJJIEKTpOHArpeBaTellbHble MPHOOPHI, dSJIEKTPOOCBETUTEIHHBIC
MpUOOPBI, TEPMOMETP COMPOTHUBJICHUS, BaKYyMHBIH IHOJI, TEPMHUCTOPHI M (OTOPE3UCTOPHI,
MOJIyIPOBOIHUKOBBIH TMOJ1, TaJbBaHUKA.

Llemoncmpayuu

N3mepenne cuiibl TOKa U HaNpsHKEHUSL.

3aBUCUMOCTh CONPOTUBIICHUS IWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, TUIOMIAIN
MOTIEPEYHOI0 CEUEHUs U MaTepHuaa.

CMelaHHOE COEIMHEHHUE POBOIHUKOB.

[IpsiMmoe u3MepeHue 3IeKTpoABMXKYIIEH cuiibl. KopoTkoe 3aMblKaHHE TalbBAaHUYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHET O COIPOTHUBIICHUSI.

3aBUCHUMOCTh COITPOTUBIICHUS] METAJUIOB OT TEMIEPATYPHI.

ITpoBOAMMOCTB 3JIEKTPOIUTOB.

HckpoBoii pa3psl ¥ IPOBOJIUMOCTb BO3lyXa.

OaHOCTOPOHHSIS MPOBOJIUMOCTD O/,

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

N3y4yeHne CMEIIaHHOTO COEMHEHMSI PE3UCTOPOB.

W3mepenne  SIEKTPOABMKYILIEH CHJIBI HMCTOYHMKA TOKA W €r0  BHYTPEHHErO
COTPOTUBIICHUS.



Hab6nronenue anexTpomusa.

Me:xnpeameTrHbie CBA3H

N3yuenne kxypca ¢usuku 06a3zoBoro ypoBHs B 10 Kiacce OCyHIECTBISICTCS C YUYETOM
COJepXKATENbHBIX MEXIIPEIMETHBIX CBSI3eH C KypcaMH MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpaMu ¥ TEXHOJIOTHH.

Medcnpeomemnvle nousaimusi, CBSI3aHHBIE C M3YYEHHEM METOAOB HAYyYHOIO IO3HAHMSL:
SBJICHHE, HAy4HbIM (akr, rumores3a, (uznyeckas BeIHMYMHA, 3aKOH, TeOpus, HaOIIOAeHuE,
9KCHEPUMEHT, MOJIETUPOBaHUE, MOAIEIIb, U3MEPEHUE.

Mamemamuxa: pelleHHMEe CHUCTEMbl ypaBHEHMM, JHMHeWHas ¢QyHKOMs, mnapaboda,
runepooia, ux rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHEe (DYHKIMH: CUHYC, KOCUHYC, TAHTCHC,
KOTaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPbl M HMX IMPOCKIHMHU Ha OCH
KOOP/IMHAT, CII0)KEHUE BEKTOPOB.

buonoeusn: mexanuueckoe JBMKEHHE B JKUBOM npupoje, 1uddysus, ocMoc, Te1000MeH
KUBBIX OPTaHU3MOB (BHJIBI TEIUIONEPEIaud, TEIJIOBOE PABHOBECHE), DJICKTPUUYCCKHE SBJICHUS B
JKHUBOM IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHUE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BELIECTBa,
MOJISIpHAsi Macca, TEIUIOBble CBOWCTBA TBEPHABIX Tel, JKUAKOCTEH M Ta30B, 3JIEKTPUYECKUE
CBOWCTBA METAJJIOB, AJICKTPOIUTUIECKAS JUCCOLMAIINS, TalTbBAHHUKA.

l'eoepaghus: BIaXKHOCTH BO31lyXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonocus: npeoOpa3oBaHue ABMXKEHUI C UCIOIb30BaHUEM MEXaHU3MOB, YUET TPEHUS B
TEXHUKE, MOIIIUIHUKH, HCIOJIb30BAHUE 3aKOHA COXPAHEHHUs HMMIIyJIbca B TEXHHUKE (pakeTa,
BOJOMET ¥ JIpyrHe), JBUTATellb BHYTPEHHEIO CropaHWs, MapoBas TypOWHA, OBITOBOM
XOJOAMIBHHUK, KOHAWIIMOHEP, TEXHOJIOTUHN TIOYYEeHHUSI COBPEMEHHBIX MAaTE€pPHajIoB, B TOM YHCIIE
HaHOMAaTEepHaJOB, W  HAHOTEXHOJIOIWH,  3JEKTpOCTaTHYeCKass  3allluTa,  3a3eMJICHUe
3JIEKTPOIIPUOOPOB, KCEPOKC, CTPYHHBIH NpPUHTEp, dJIEKTpOHArpeBaTeibHbIC MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPHOOPHI, TaTHBAHUKA.

11 KUIIACC

Pasjen 4. DiekTpoanHaMuKa

Tema 3. Maznumnoe none. I1eKmpomMazZHUMHAA UHOYKYUSA

[TocrositHHBIE MarHuTHL. B3auMozelcTBHE NOCTOSHHBIX MAarHUTOB. MarHuTHOE IIOJIE.
Bekrop MarHUTHOM MHAYKUMU. [IpUHIMI CylIeprno3uLMA MArHUTHBIX TOJIEH. JINHUKM MarHUTHOU
uHAyKuuu. KapTiuHa TuHUI MarHUTHON MHAYKIMHU TOJISl HOCTOSTHHBIX MarHUTOB.

MarautHoe 1nojie MPOBOAHMKA ¢ TOKOM. KapTuHa JAMHMI MHIyKIMU MarHUTHOTO MOJIS
JUIMHHOTO NPSIMOTO NMPOBOJAHHMKA M 3aMKHYTOI'O KOJIBLIEBOTO IPOBOJHMKA, KaTYHIKH C TOKOM.
OmneiT Opcrena. BzaumozeiicTBre NPOBOJHUKOB C TOKOM.

Cwita Amriepa, €€ MOJIyJIb M HalpaBJICHHE.

Cuna JlopeHma, €€ MOIydb MW HampaBlieHWE. J[BHKEHHE 3apsiKEHHOW 4YacTUIbl B
OJTHOPOJTHOM MarHUTHOM moJie. Pabora cuibl Jlopenua.

SIBeHME DIIEKTpOMAarHUTHOW MHAYKUMU. [lOTOK BeKTOpa MarHUTHOM WHIYKLUH.
DIIEKTPOABMKYIIAsL CUJIA MHAYKINU. 3aKOH 3JIEKTPOMarHuTHOW nHykuuu dapazes.

BuxpeBoe ayekTpuueckoe IMose. ONEKTPOJABMKyIIas Cuia WHAYKIUU B IPOBOJHUKE,
JBIKYILEMCS MIOCTYNATEIbHO B OTHOPOJHOM MarHUTHOM II0JIE.

IIpaBuno Jlenna.

NHayKTUBHOCTG. SIBIEHHE CAaMOMHTYKIIMU. DJIEKTPOIBHIKYILAsl CHUJIa CAMOMH Ty KIIUH.



DHeprus MarHUTHOTO TOJISl KaTYIIKU C TOKOM.

DNEKTPOMarHuTHOE IOJIE.

TexHuueckue YyCTpOMCTBA M MNPAKTUYECKOE NPUMEHEHHUE: TIOCTOSHHBIE MArHUTHI,
3IEKTPOMArHUTBI, FIEKTPOABUTaTENb, YCKOPUTENN AIEMEHTAPHBIX YACTHII, HHIYKIIMOHHAS MEYb.

Jlemoncmpayuu

OmneiT OpcTena.

OTKJIOHEHUE AJIEKTPOHHOTO MTy4YKa MAarHUTHBIM T1OJIEM.

JIMHUM UHIYKIIMY MAarHUTHOTO TOJIA.

B3aumopeiicTBue 1ByX MPOBOJHUKOB C TOKOM.

Cuita Ammiepa.

[erictBue cuiibl JIopeHIa Ha HOHBI JIEKTPOJIUTA.

SIBieHME ANEKTPOMArHUTHON UHIYKITHH.

IIpaBuiio Jlenua.

3aBUCUMOCTD 3JICKTPOIABUKYIIEH CUIIbI MHAYKIIMM OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKa.

SIBieHre cCaMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, i1abopamophule pabomoi

N3yuenrne MarHuTHOTO TOJISI KATYIIKH C TOKOM.

WccnenoBanue necTBUSI MOCTOSSHHOTO MarHWTa Ha PaAMKY C TOKOM.

HccnenoBanue sBIEHUS JIEKTPOMArHUTHOW MHAYKIIHH.

Pa3nea 5. Kosiebanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUMHbLE KONEOAHUS

KonebarenbHass cucrema. CBoOojHble MexaHMuYeckue KojeOaHus. ['apmoHuueckue
kosnebanus. Ilepuon, dactora, ammumryna u  ¢asza kosuebaHuil. IlpyKMHHBIH MasTHUK.
MaremaTnueckuil MasTHUK. YpaBHEHHE IapMOHMUYECKUX Kojebanui. IIpeBpaienue sHepruu
IIPU TApMOHUYECKHUX KOJIEOaHUX.

Kone6arenbubiif koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B UACATBHOM
KoJIeOAaTeIbHOM  KOHType. AHANOTHs MEXIY MEXaHWYeCKMMHU M 3JIeKTPOMAarHUTHBIMU
koneOanusMu. @opmyna TomcoHa. 3aKOH COXpaHEHHUS! SHEPTUU B UICATBHOM KOJ1eOaTeIbHOM
KOHTYDE.

[TpencraBienue o 3aTyxaromux KojeOaHUsIX. BbIHYXeHHbIE MeXaHUUYECKHE KOJeOaHus.
Pe3onanc. BeiHyX1€HHBIE 3JIEKTPOMAarHUTHbIE KOJIEOaHHUS.

[TepemennbIil Tok. CUHYCOMAAIbHBIA NEPEMEHHBIH TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMITTUTYTHOE U IEUCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIPSKEHUSI.

Tpancdopmarop. I[IpousBoactBo, mepegaya W NOTPEOJIEHUE 3IIEKTPUUECKOW SHEPIHUU.
OKOJIOTUYECKME PUCKM TpU IPOU3BOACTBE 3JEKTpodHepruu. KynpTypa wucnosab3oBaHus
AJIEKTPOIHEPIUH B TIOBCEHEBHOM KU3HU.

TexHu4eckue YCTpOMCTBA M NPAKTUYECKOE TPHUMEHEHHE: DSIIEKTPUYECKHH 3BOHOK,
TeHEepaTop IMEPEMEHHOI0 TOKA, IMHUHU JJIEKTpoIiepeaay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB Kosie0aTeNbHON CUCTeMBI (IPYKUHHBIN WM MaTeMaTUYeCKUn
MasITHHK).

Habmronenue 3atyxaromux KoleOaHuu.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJIEOaHUI.

Hab6nronenue pe3onanca.



CB0OOIHBIC PTICKTPOMArHUTHBIC KOJICOAHUSI.

OcuusiorpaMmel  (3aBUCUMOCTH  CHJIBI  TOKAa M HANpPSDKEHUsT OT BPEMEHM)  JUIS
AIIEKTPOMATHUTHBIX KOJICOAHHIA.

Pe3onanc npu mociaenoBaTebHOM COEAVMHEHUH PE3UCTOPA, KATYIIKM MHAYKTUBHOCTH U
KOH/JIEHCATOopa.

Mogenb TMHAN 3IEKTPOIIepeauH.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomuol

HccnenoBaHue 3aBUCUMOCTH NIEPUOA MaJIbIX KOoJieOaHUI Tpy3a Ha HUTHU OT JUIMHBI HUTU U
Macchl rpys3a.

HccnenoBanne NEpeMEHHOTO TOKa B LEMH M3 MOCJIEIOBATEIbHO COEIUHEHHBIX
KOH/JIEHCATOPa, KaTYIIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u I1eKmpomMazcHumHbvle 60JIHb

MexaHuueckue BOJIHBI, yciioBUs pacnpocTpanenus. [lepuon. CkopocTs pacnpocTpaHeHuUs
U januHa BoONHBL [lomepeunble W mponaosbHBIE BONHBL MHTepdepeHmus u mudpaxius
MEXaHUYECKUX BOJIH.

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

DJIEKTPOMAarHUTHbIE BOJHBL. YCJIOBHS M3JIy4Y€HUs AJIEKTPOMATHUTHBIX BOJH. B3anmuas
opueHrtanus BektopoB E, B, V B snexkrpomarauTHON BOJHE. CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJIH: OTpa)XCHHE, MpeJIOMIICHUE, TMosipu3anus, audpaknus, wuaTtepdeperims. CKopocTh
3JIEKTPOMAarHUTHBIX BOJIH.

[[Ixana 371€KTPOMarHUTHBIX BOJH. [IpuMeHeHHE 37eKTpOMarHUTHBIX BOJH B TEXHUKE U
OBITY.

IIpuHIMIIBI panoOCBA3H U TeleBUAeHU. Pagnonokanusi.

DJIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYIKAIOIIEH Cpebl.

TexHuueckue ycTpoicTBa U NMPAKTUYECKOE NMPUMEHEHHE: MY3bIKaJbHbIE MHCTPYMEHTHI,
yJIbTPa3BYKOBAsl JMArHOCTHMKA B TEXHUKE W MEIUIIMHE, pajap, PaauONpPUEMHUK, TEIECBU3O0D,
anTeHHa, Tenegon, CBU-meusb.

Llemoncmpayuu

O0pa3oBaHue U pacpoOCTpaHEHUE MOMEPEUHBIX U MPOI0JIbHBIX BOJH.

KoneO:mromieecs Teno Kak HCTOUYHUK 3BYKa.

HabGmronenue oTpaskeHus U MPETOMIIEHUS MEXaHUYECKUX BOJIH.

Habmtonenue natephepeHny u AuPpakini MEXaHHIeCKUX BOJH.

3BYKOBOM PE30HAHC.

HaGmronenue cCBsi3M TPOMKOCTHM 3ByKa W BBICOTBI TOHA C aMIUTUTYJOW M YacTOTOMH
KoJIeOaHui.

HccnenoBanne  CBOMCTB — 3JIEKTPOMArHUTHBIX — BOJIH:  OTPa)XX€HUE, MPEIOMIICHUE,
nosnsipu3anus, 1udpakuus, HHTephepeHIIns.

Tema 3. Onmuka

['eomerpuyeckas ontuka. [IpsmonnHeitHOE paclipoCTpaHEHHE CBETA B OJTHOPOIHOM Cpeie.
JIyd cBera. TOYEUHBIN UCTOYHUK CBETA.

OtpaxxeHue cBeTa. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHHne H300pakeHUN B TIIOCKOM
3epKaie.

[Ipenomnenne cBera. 3aKkOHBI MpEIOMIICHHUS CBeTa. AOCONIOTHBIM  TMOKa3aTeib
npenomieHus. [lonHoe BHyTpeHHee oTpaxkeHue. lIpeaenbHBbId yroja MOJHOIO BHYTPEHHEIO
OTPaXKEHUS.

Hucnepcus ceeta. CroxxkHbIl cocTaB 6enoro cera. L{ser.



ColOuparonue W paccewBamIIuMe JIUH3BL. ToHKas auH3a. DOKYCHOE paccTosHue |
ONTHYECKasl CHJia TOHKOM JTUH3BL. [locTpoeHune n3obpaxkeHuil B COOMPAIOIINX U PACCEHBAIOIIUX
nuH3ax. QopMyIia TOHKOMU JIMH3BI. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenenbl IpUMEHUMOCTH F€OMETPUYECKOMN ONTHUKH.

BonnoBass onrtuka. Hurepdepenius cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HaOJI0IeHNs] MAKCUMYMOB U MUHUMYMOB B MHTEp()EpPEHLIMOHHOM KapTUHE OT ABYX CHH(A3HBIX
KOI'€pEHTHBIX UCTOUHUKOB.

Hudpaxkmus ceera. [udpakuuonnas pemérka. YcioBue HaOMIOACHUS TJIABHBIX
MaKCHMYMOB IIpH Ma/ICHUU MOHOXPOMAaTUYECKOTO CBeTa Ha AU(PPAKIIMOHHYIO PEHIETKY.

ITonsipusanus ceera.

TexHuueckue yCTpOWCTBa M IPAKTHUYECKOE IMPUMEHEHHE: OYKHM, Jiyna, (oToammapar,
MPOEKIIMOHHBIA ammapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAsl OITHKA, AU(PPaKIHOHHAS
pemeTKa, NOJIIPOUI.

Jlemoncmpayuu

[TpsimonuHeHOE pacHpoCTpaHEHUE, OTpakeHUWE U IperoMieHue cBeTa. Onruueckue
IPUOOPHI.

[TonHoe BHyTpeHHEe oTpaxkeHue. Mojieiab CBETOBOAA.

HccnenoBanue cBONCTB U300pakKeHU B JTMH3aX.

Mopenu MEUKpOCKOIa, TEJIECKOIIA.

Hab6nronenue naTepdEepeHIINN CBETA.

Hab6nronenue nudpakuuu cBera.

HabGmronenue qucnepcuu certa.

[TosrydyeHue cekTpa ¢ MOMOIIBIO PU3MBI.

[Tomydenue ciekTpa ¢ TOMOIIBIO TU(PPAKIMOHHON PEIIETKH.

Habmronenue nosisipuszanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomol

W3mepenue nokaszaresns NpeaoMIIeHHUs CTEKIIa.

HccnenoBanue CBOWCTB N300paKEHUH B JIMH3AX.

HaGnronenue nucrnepcuu cBeTa.

Pa3nen 6. OcHOBBI crIeUAJIBHOWH TEOPUHM OTHOCUTEIBLHOCTH
['paHuLbl IPUMEHMMOCTH KIIACCMUECKOW MeXaHWKHU. [locTynaTel cnenuanbHOM Teopuu
OTHOCHUTEJIbHOCTH: HMHBAapPUAHTHOCTb MOJYJISl CKOPOCTHM CB€Ta B BaKyyMe, MPUHLUII
OTHOCHUTEIIbHOCTH DUHINTEHHA.
OTHOCUTETHHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH U COKpaIlleHNe JJIUHBI.
DHeprusi U UMITYJIbC PEISATUBUCTCKON YaCTULIBI.
CBs13b MaccChl ¢ SHEPTUEN U UMITYJILCOM PEISTUBUCTCKON YaCTULIBI. DHEPIHs TOKOSI.

Pasznen 7. KBanToBas pusuka
Tema 1. Dnemenmul K6AHMOGOI ONMUKU
®otonbl. ®opmyna [Inanka cBs3u 3Hepruu (HOTOHA C €ro YaCTOTOH. DHEPrHsl U UMITYJIbC
dboToHa.
OtkpeiTue u wuccienoBanne (orodadpdexra. Ombiter A. I'. CroneroBa. 3aKoHBI
doroaddexra. YpaBHenue DitHmreitna 1 porordpdexra. «KpacHas rpanuna» porosddexra.
Hasnenue ceera. Onbite [1. H. JIeOenena.
XHUMHUYECKOE JIEHCTBUE CBETA.



TexHuyeckue yCTpOHCTBA M MpaKTHUECKOE NpUMEHeHHe: (PoToanaemMeHT, (OTOAATUUK,
CoJTHEYHas OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

®doTor(deKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.
HccnenoBanue 3akoHOB BHemHero Gotorddexra.
Cseroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. Onwitel Pesepdopaa mo paccessauto o -vyactuil. [lmanerapHas
mozens atoMa. Iloctynarel bopa. snyyenue u mornomenue GOTOHOB IPU MEPExoje aToMa ¢
OJIHOTO ypOBHS SHEpruum Ha Jjapyro. Buasl cnektpoB. CrekTp YpOBHEW 3HEpPrHMM aroma
BOZOPOZA.

BonHoBbie cBoiicTBa yactuil. Bonuel ae bpoitns. KopnyckyisspHO-BOJIHOBOM J1yaau3M.
CroHTaHHOE U BBIHYK/IEHHOE U3JTyY€HUE.
TexHudyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHWE: CIEKTPaJbHbIM AaHAJIN3
(criexTpockort), 1a3ep, KBAHTOBbIM KOMIIBIOTED.
Jlemoncmpayuu
Monens onbita Pesepdopra.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
HaOnronenue muHeHyaTbiX CIEKTPOB U3ITYUYEHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, rabopamoprule pabomul
HabGnronenue nuHeiyaToro crexkTpa.
Tema 3. Amomnoe aopo
OKCHEpUMEHTBI,  JIOKa3bIBAIOLIUE  CJIOXHOCTb  CTPOEGHMS  sjpa. OtkpsiTHE
panunoaktuBHOCTH. OnBITH Pe3epdopaa mo onpenesneHuio coctaBa paJioakTUBHOTO H3ITyUSHHS.
CsaoiicTBa anbda-, 6era-, raMma-u3nydeHus. BiusHue paguoakTHBHOCTH HA KUBbIE OPraHU3MBI.
OtkpbiTHEe TpoTOHa W HeWTpoHa. Hyknonnas mopnens siapa I'eitsenOepra—lBaHeHKoO.
3apsn siapa. MaccoBoe uuciio siapa. M30Tonsl.
Anbda-pacniaa. DIEKTPOHHBIA U MO3UTPOHHBIM Oera-pacnaia. ['amma-uzinydeHue. 3aKoH
PaauOaKTUBHOIO pacIaja.
OHeprust cBSI3M HyKJIOHOB B sijipe. SnepHble cuiibl. JledekT Macchl spa.
Snepusle peakuuu. [lenenue u CUHTES SIED.
Anepuwiii peaktop. TepmosiaepHblii cuHTe3. [IpoGneMbl M THEpCHEKTHUBBI  SAIEPHOM
HHEPreTUKHU. DKOJIOTUYECKUE aCTIEKThI ACPHON SHEPTreTHKU.
OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.
Metobl HaOIOIEHNS U PETUCTPALIMH HIEMEHTAPHBIX YAaCTHII.
@dyHIaMeHTalIbHbIE B3aUMOIeHCTBUS. EMUHCTBO (pr3nueckoil KapTHHBI MUpA.

TexHMUECKHEe yCTpPOWCTBA M NMPAKTHUECKOE NMPUMEHEHHWE: J03UMETp, Kamepa BuibcoHa,
SJIepHBIN peakTop, aToMHasi Obomoa.

Jlemoncmpayuu

CuéTunK MOHM3UPYIOIINUX YACTHUII.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol
HccnenoBanue TpeKOB YacTHI] (110 TOTOBBIM (oTorpadusim).



Pa3znen 8. DiieMeHTBI AaCTPOHOMUM U ACTPOPUZUKH

Ortanbel pa3BUTUs  acTpoHoMuHu. llpukiiagHOo€ UM MHMPOBO33pPEHUECKOE 3HAUYEHHUE
ACTPOHOMHH.

Bun 3Bé3aHoro Heba. Co3Be3nus, sipkue 3BE3/1bl, IUIAHETHI, UX BUAUMOE JABH)KECHUE.

Conneynas cucrtema.

Connue. Conneuynass akTuBHOCTh. Mcrounuk sHeprum ConHua u 3BE31. 3BE3ABI, HX
OCHOBHBIE XapaKTEpPUCTUKU. JlUarpamma «CHEKTPaJbHBIA KJIACC — CBETUMOCTBY». 3BE3bI
[JIABHOM MOCIEA0BATEIBHOCTA. 3aBUCUMOCTh «Macca — CBETHUMOCTb» JUIsl 3BE3J TJIaBHOU
MOCJIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE3a. CoOBpEMEHHBIE MPEACTABICHUS O
IIPOUCXOXKAECHNUHU U 3Botonuu CoslHLA U 3BE3/1. DTalbl XKU3HU 3BE3 L.

Muneunsiii [TyTs — Hama I'anaktuka. [lonoxxenne u neuxenne Connua B ['anaktuke. Tumbl
ranakTuk. Paguoranaktuku u kBazapbl. UEpHbIE OBIPHI B SAPAX TATAKTHK.

Bcenennas. Pacmupenue Bceenennoit. 3akon Xa06ma. Paszberanme ramaktuk. Teopus
bonbmoro B3peiBa. PenukroBoe usiydeHue.

MacmrabHnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

Habumronennss HeBOOPYKEHHBIM IJ1a30M C UCIOJIb30BAaHUEM KOMIIBIOTEPHBIX MPHIOKEHUN
JUTSL OTIPEICIICHUS TTOJIOKEHHUS HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/IUS
CeBepHOro nojymapus u ipKue 3BE3/1bI.

Habmronenus B Teneckon JlyHsl, anet, Mneunoro [lyrtu.

O0o0maroniee NOBTOpeHUE

Ponp ¢u3uku m acTpOHOMHHM B 3KOHOMHYECKOW, TEXHOJOTHYECKOW, COIUAIBHON U
STUYECKON cdepax [eATeIbHOCTH YeloBeKa, POjdb M MeCTO (U3MKH M acTPOHOMHUU B
COBPEMEHHOM Hay4yHOW KapTUHE MHpa, POJb (U3NYECKON Teopun B (GOPMUPOBAHUU
IpeCTaBICHUN 0 (PU3MUYECKON KapTHHE MHpa, MECTO (PU3NIECKOIN KapTHHBI MHpa B 00IIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUN O IPUPOJE.

Me:xnpeamernbie CBA3H

N3yuenune kypca ¢usuku 6a3zoBoro ypoBHsS B 11 kilacce oCymIeCTBISi€TCS C YYETOM
COJIep)KaTeNIbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMu MaTeMaTuKH, OWOJIOTMH, XHMHH,
reorpaduu U TEXHOJIOTHH.

Mescnpeomemnusie nousimus, CBS3aHHbIE C M3YYEHHEM METOJOB HAyYHOTO IO3HAHMS:
SBJICHME, Hay4HbIM (akr, rumoresa, (uznyeckas BeIMYMHA, 3aKOH, TEOpUs, HAOII0JIEHHE,
DKCIIEPUMEHT, MOACIIUPOBAHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHUH, TPUTOHOMETpUYecKue (YHKIMHU: CHHYC,
KOCHHYC, TaHI€HC, KOTAHI'€HC, OCHOBHOE TPHUIOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPBI M HX
IPOEKIMY Ha OCH KOOPAMHAT, CIIO’KEHHE BEKTOPOB, MPOM3BOJAHBIE 3JEMEHTapHBIX (DYHKIIHA,
IpU3HAKU TI0J100US TPEYTOIbHUKOB, OIIPEEICHNE TUIOIIAIU TUIOCKUX QUryp U o0bEMa Tel.

buonocus: snexkTpuueckue SBICHUS B JKUBOW MIpUpojie, KojeOaTelbHbIE IBHUKEHUS B
JKUBOM TIpUpOJIE, ONTUYECKUE SIBJICHUS B JKMBOM IPUpOJE, NCHCTBUE pagualii Ha >KUBBIC
OpraHU3MBl.

Xumus: CTpOEHHWE aTOMOB M MOJIEKYJ, KPHUCTAIUIMYECKas CTPYKTypa TBEPIBIX T,
MeXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOHN peIETKH, CIIEKTPaIbHbIN aHAIN3.

l'eoepaghus: marHuTHBIE TIOMIOCA 3€MJIM, 3aJI€KH MArHUTHBIX PyaA, (POTOChEMKA 3eMHON
[IOBEPXHOCTH, IIPEICKA3AHUE 3EMIICTPICCHU.



Texnonozus: MTAHAXA DJIEKTPOIEpeNad, T€HEPATOP IEPEMEHHOrO TOKA, 3JIEKTPOJBUTATEIIb,
UHAYKIMOHHAs TedYb, pajap, paauoNpUEMHHUK, TEJIEeBU30p, aHTeHHa, Tenedon, CBY-meus,
NPOCKIIMOHHBIN armapar, BOJOKOHHAs ONTHKA, COJIHEYHAas OaTapest.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

OcBoenne yueOHOro mnpeamera «®dusmka» Ha ypoBHE CpeaHero o0Iiiero odpazoBaHUs
(6a30BBI  ypOBEHB) JIOJDKHO  OOECMEYHTHh  JOCTHKCHHE  CICAYIOIIMX  JIMYHOCTHBIX,
METaNpPeMETHBIX U MIPEIMETHBIX 00Pa30BaTEIbHBIX PE3yIhTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3ysIbTaThl OCBOCHUs yueOHOro npeaMera «DuU3MKa» JOKHBI OTPaKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIUXCSl PYKOBOJICTBOBATHCS C(OPMHPOBAHHON BHYTPEHHEH
NO3ULIMEH JHMYHOCTH, CHCTEMOW LIEHHOCTHBIX OPHEHTAIMid, TIO3UTHBHBIX BHYTPEHHHX
yOexXeH!, COOTBETCTBYIOIIMX TPAJULIUOHHBIM IIEHHOCTSAM POCCHMCKOro oOIIecTBa,
pacuIMpeHre *XU3HEHHOTO OIbITa M OMNbITa JESITEIbHOCTH B IPOLECCE pealu3allMd OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATEIbHOM 1€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaskaiaHCcKOro BOCIIUTAHUSA:

Cc(OPMHPOBAHHOCTh  TPAXKJAHCKOM MO3MLMU  OOydaroumierocs Kak aKTHMBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I11eCTBa;

NPUHATHE TPAAULIUOHHBIX OOIICYEIIOBEUYECKUX TYMAHUCTHUECKUX M JEMOKPATUYECKHUX
IICHHOCTEIA;

TFOTOBHOCTh BECTH COBMECTHYIO JIEATEIIBHOCTh B HHTEpECax TIPa)KJIaHCKOTro OOIIECTBa,
y4acTBOBAaTh B CAaMOYIIPaBJICHUU B 00pa30BaTeIbHON OpraHu3aluy;

YMEHHE B3aWMOJICHICTBOBATh C COIMAJIbHBIMH HMHCTUTYTAMH B COOTBETCTBHH C HX
(GYHKIMSAMU ¥ Ha3HAYCHUEM;

TFOTOBHOCTb K T'YMaHUTapHOH U BOJIOHTEPCKOM J1€ATENIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHMS:

c(OpMUPOBAHHOCTh POCCUMCKON IPpa)KAaHCKON UACHTUYHOCTH, MATPUOTU3MA;

[IEHHOCTHOE OTHOILIEHHWE K TOCYAapCTBEHHBIM CHMBOJAM, JOCTH)KEHUSM POCCUHCKHUX
yu€HBIX B 007aCTH (PU3UKU U TEXHUKH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBECHHUS;

CIIOCOOHOCTh OLICHMBATh CUTYallMI0 M MPUHHUMATh OCO3HAHHbBIE PEIICHUS, OPUEHTUPYACH
Ha MOpaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCJIE B ICSATEILHOCTH YUYEHOTO;

0CO3HaHME JIMYHOTO BKJIaJ1a B IOCTPOEHUE YCTONUNBOro Oy IyIIero;

4) 3cTeTHYeCKOro BOCIIMTAHMS:

ACTETUYECKOE OTHOUIEHHE K MUPY, BKJIIOYas ACTETUKY HAyYHOI'O TBOPYECTBA, MPUCYILETO
¢du3nueckoil Hayke;

5) Tpy10BOT0 BOCHIUTAHUS:

UHTEpEeC K pa3uuHbiM chepam NpopecCHOHATbHOW JEsTeNbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (HU3MKOM W TEXHHWKOH, YMEHHE COBEpIIaTh OCO3HAHHBIH BBHIOOp Oymymiei
npodeccun 1 pearTu30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE IJIaHbI,

TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHHIO M CaMOOOpPA30BaHMIO B 00JACTH (PU3UKU HA
MPOTSKEHUH BCEU KU3HU,

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

c(OPMHUPOBAHHOCTh HKOJIOTHUECKOW KyJIbTYphl, OCO3HaHME TIJI00AJLHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIeM;



MJJAHUPOBAHUE M OCYIIECTBIICHUE JICHCTBHII B OKpPY’XKAIOIIEH Cpele Ha OCHOBE 3HAHUS
LeJIeld YCTOMYMBOrO Pa3BUTHUS YEJIOBEYECTBA;

pacHIMpEeHHe OMbITa JEATEIIbHOCTH 9SKOJIOTMUECKOW HAMpaBJICHHOCTH HA OCHOBE
UMEIOLINXCS 3HAHUN 10 (pusmKe;

7) IEHHOCTH HAYYHOI'0 MO3HAHUS

c()OPMUPOBAHHOCTh MHUPOBO33PCHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HaHHE IIEHHOCTH HAYYHOH J1eATeIbHOCTH, TOTOBHOCTh B IpOIECCe M3YUYeHHs (PU3UKU
OCYILECTBIISATh MPOEKTHYIO U UCCIIEN0BATENBCKYIO IEITEIbHOCTh UH/IMBUIYaIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiiCTBUS
Ba3oBble Jioruyeckue eiicTBUA:

CaMOCTOSITENILHO (POPMYIIMpPOBaTh M aKTyaJIM3MPOBATh MPOOJIEMYy, paccMaTpuBaTh ¢
BCECTOPOHHE;

OTIPEACIIATh LENU NeSTeIbHOCTH, 3a]]aBaTh apaMeTPhl U KPUTEPUH UX TOCTHXKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PaCCMaTPUBAEMbIX (PU3NYECKUX SBICHUSX;

pa3pabareIBaTh IUIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHAIM3a UMEIOIIUXCS MaTePUATBHBIX
Y HEMaTepHAIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTUBBI B JESATEIBHOCTH, OLIEHWBATH COOTBETCTBHE PE3YJIbTATOB LIEJSM,
OILICHUBATh PUCKU MOCIEICTBUN ACSITETbHOCTH;

KOOPJMHUPOBATh U BBIIONHATH PA0OTy B YCIOBUAX PEAIbHOr0, BHUPTYaJIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBILUICHUE MPU PEIICHUH KU3HEHHBIX MPOOJIEM.

ba3oBbie ucciegoBaTebCKue 1eHCTBUSA

BIQ/IETh HAYYHOW TEPMMHOJIOTHEN, KIIOYEBBIMU MOHSATUSAMH W MeToAamH (pu3mdeckoin
HayKU;

BIIJICTh HABBIKAMHU YYEOHO-HCCIIEOBATEIBCKON M MPOEKTHOM NEATETbHOCTH B OOJACTH
(bu3HKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOKMCKY METOJIOB PEIIeHHUs 3aa4
buznYeCcKOro cofepxKaHus, MPUMEHEHUIO Pa3TUYHBIX METO/I0B TTO3HAHMS,

BIIAJICTh BHUJAMH JCSATEIHHOCTH MO TOJYYSHHIO HOBOT'O 3HAHMs, €r0 HMHTEpIIPETaIluH,
npeoOpa30BaHUI0 U TPUMEHEHUIO B Pa3JIMYHBIX YUYEOHBIX CHUTyalMsX, B TOM 4YHUCJIE TMpHU
CO3aHUU YYE€OHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3M U aKTyallM3UpOBaTh 3aJady, BBIABUTaTh
TUTIOTE3y €€ peIIeHHs, HaXOJUTh apryMEHTHI IS JIOKa3aTeIhCTBA CBOUX YTBEPIKICHHM,
3a/1aBaTh apaMeTPhl U KPUTEPHUH PEIICHUS;

AQHAJIM3UPOBATh IMOJYYEHHbIE B XOJI€ pEUIeHUs 3aJaud pe3yJbTaTbl, KPUTHUYECKU
OIIEHUBAThH UX JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIC 33Ja4d B 0OpPa30BATEIHHOW JCSATEIHHOCTH, B
TOM YHCJIC TIPU U3YYCHUH (PU3HKH;

JaBaTh OLIEHKY HOBBIM CUTYaIlUsIM, OLIEHUBATh IPUOOPETEHHBII OIIBIT;

YMETh MEPEHOCUTH 3HAHUS 10 (PU3MKE B IPAKTHUECKYIO 001aCTh KUZHEAEATEIbHOCTH;

yMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC UJIEH, TIPEIJIaraTh OPUTHHAIBHBIC TTOAXObI U PEIICHHS;

CTaBUTH MPOOIEMBI U 3a]1a4H, TOMYCKAIOIINE aTbTePHATHBHBIC PEIICHUSI.



Pa6ora ¢ undopmanmeii:

BJIAJICTh HaBBIKAMH MOJy4YeHHUsS MH(OpMAIUK (PU3NYECKOTO COJACpPKAHUS U3 UCTOUHUKOB
pasHBIX THIIOB, CAMOCTOSITEIbHO OCYLIECTBISATh IIOMCK, AaHalu3, CHCTEMAaTH3alHI0 M
UHTEPIIPETaNnIo HHHOPMALIUH PA3ITHYHBIX BUIOB U (JOPM IpEICTaBICHUS;

OLICHMBATh JOCTOBEPHOCTh MH(OPMAIINY;

UCTIOJIB30BaTh CPEACTBA HMH(OPMAIIMOHHBIX M KOMMYHHMKAIIMOHHBIX TEXHOJOTHH B
pELICHNH KOTHUTHUBHBIX, KOMMYHUKAaTHBHBIX M OPraHM3AaLMOHHBIX 3a1ad C COOJIOIEHHEM
TpeOOBaHN SPrOHOMHKH, TEXHUKH O€30MaCHOCTH, TUTHUEHBI, PECYpPCcOCOCPEKEHHUS, TPABOBBIX U
THYECKUX HOPM, HOPM HH(POPMAIIHOHHOHN 0€30I1aCHOCTH;

CO3/1aBaTh TEKCThl (DU3UYECKOTO COJACPKAHUS B pa3UYHBIX (opMmarax ¢ y4EToMm
Ha3HAueHUs MWHPOpPMALMKU W LEJNEeBOM ayJuTOpuUH, BBIOMpas ONTUMAIbHYIO (opMmy
IPE/ICTaBICHUS U BU3YaTIH3aLlUH.

KoMMmyHnKaTHBHBbIE YHUBEpPCAJIbHbIE yUeOHbIe [1eiiCTBUS:

OCYILECTBIISITH OOIIEHHE HA YPOKaX (PU3UKH U BO BHE-YPOUHOMU JESATEIBHOCTH;

pacro3HaBaTh MPEANOCHUTKA KOH(MIUKTHBIX CUTYAIli U CMATYATh KOH(DIUKTHI,

pPa3BEPHYTO U JIOTMYHO M3JIararb CBOK TOUYKY 3pPEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEACTB;

[OHMMATh U UCMOJIb30BaTh IPEUMYIIECTBA KOMAHIHON U MHAUBUAYAIbHON padOThI;

BBIOUpATh TEMATHKy M METOJbl COBMECTHBIX IEHCTBHIl C y4€TOM OOIIMX HWHTEPECOB U
BO3MOKHOCTEHN Ka)KJJOT0 4JIeHA KOJUIEKTUBA;

IIPUHUMATh LEJIU COBMECTHOM JEITEIBHOCTH, OpPraHW30BBIBATH M KOOPAMHUPOBATH
JIEUCTBUA 1O €€ INOCTUKEHHIO: COCTAaBIATH IUIAH JACHCTBUH, pPACIpElEsATh POJIM C YYETOM
MHEHUH YYaCTHUKOB, 00CYKJaTh pPe3yIbTaThl COBMECTHOM paboThI;

OILICHMBATh KaYECTBO CBOETO BKJIAJA U KaXKIAOr0 YYaCTHHKA KOMaHbl B OOLIUI pe3ynbTar
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpeaiaraTb HOBBIE IPOEKTHI, OLICHMBATh WJIEH C IMO3ULUU HOBHU3HBI, OPUTMHAIBLHOCTH,
MPaKTUYECKOW 3HAUUMOCTH;

OCYILECTBIIATH ITO3UTUBHOE CTPATETHYECKOE IIOBEACHUE B PA3JIMYHBIX CUTyalUsX,
MIPOSIBIISITH TBOPUECTBO U BOOOPaKEHHE, ObITHh MHUIIMATHBHBIM.

PeryasiTuBHBIC yHUBepcaJbHbIe y4eOHbIE 1eiICTBHA
Camoopranusanus:
CaMOCTOSITENIbHO OCYIIECTBISATh MO3HABATENIbHYIO JESATENIBHOCTh B 00JacTu (PU3MKU U
ACTPOHOMMH, BBISIBIISITH TPOOJIEMBI, CTaBUTh U ()OPMYJINPOBATh COOCTBEHHBIE 33/1a4U;
CaMOCTOSITENIBHO COCTABJIATH IUIAH PELICHHUS PAcU€THBIX M KAYECTBEHHBIX 3a/ad, IUIaH
BBITTOJIHEHUS] TMPAKTUYECKOM paboThl ¢ Y4YETOM HMEIOIIMXCS PECcypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEAIIOYTECHMI;
JTaBaTh OLIEHKY HOBBIM CUTYaIUsIM;
pacuIMpsATh paMKH Y4eOHOTIO IPeMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHHIA;
JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCThH 3a
pelieHue;
OILICHUBATh MPUOOPETEHHBIN OTIBIT;
CHOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSABICHHUIO JSPYAMLUHM B 00JacTH (DUBHKH,
MOCTOSIHHO IMOBBIIIATh CBOM 00pa30BaTeNbHBIN U KyJIbTYpHBI YPOBEHb.



CaMOKOHTPOJIb, IMOIIMOHAJIbLHBIH UHTEJJIEKT:

1aBaThb OI_IGHKy HOBBIM CI/ITyaL[I/IHM, BHOCHUTH KOppCKTI/IBBI B ACATCIBHOCTh, OLICHUBATDH
COOTBETCTBHUE PE3YJIbTATOB LIEIISIM;

BJIQJICTh HAaBBIKAMHU MTO3HABATEILHON Pe(IICKCUN KaK OCO3HAHHUS COBEPIIAEMBIX JICHCTBUI
Y MBICJIUTEIILHBIX MPOIIECCOB, UX PE3YJIbTATOB U OCHOBAHUH;

UCTIOJIb30BaTh MPUEMBI peIICKCUU ISl OLICHKH CUTYAIlMH, BEIOOpa BEPHOTO PEIICHUS;

YMGTB OILICHHUBATHb pI/ICKI/I 158 CBOGBpeMeHHO HpI/IHI/IMaTB peH_IeHI/ISI 10 UX CHHXKXCHHIO,

MIPUHUMATh MOTUBBI M apTyMEHTBI IPYTUX MPU aHATU3€ PE3yIbTAaTOB ACATEIHHOCTH;

MPUHUMATH ce0s1, TOHMMAasi CBOM HEJOCTATKH M JIOCTOMHCTBA;

NPUHUMATh MOTUBBI U apI'yMEHTBI IPYTUX IIPH aHATIU3€ PE3YILTaTOB AEATEILHOCTH,

IIPU3HABaTh CBOE IIPABO U IIPABO APYTUX HA OIIMOKH.

B nporecce 10CTHKEHUS TMYHOCTHBIX PE3YJIBTATOB OCBOSHHUSI IIPOTPAMMBI 110 (hU3UKE IS
YPOBHS cpeaHero oOlIero oopa3oBaHus y 00ydYarOIIMXCS COBEPIICHCTBYETCS AMOIMOHAIBHBIN
WHTEIJIIEKT, MPEANOIaralonui chopMUPOBAHHOCTD:

CaMOCO3HaHHUs, BKJIFOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE AMOIMOHAILHOE COCTOSHME,
BUJICTh HAMPABJICHUSI PA3BUTHS COOCTBEHHOI SMOIMOHAIBHOU cepbl, ObITh YBEPEHHBIM B ceOe;

caMOperyJIupOBaHuUs, BKJIFOYAIOIIETO CaMOKOHTPOJIb, yMEHHE MIPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEJIEHHE, CIOCOOHOCTh aJalnTUPOBATHCA K HAMOIMOHAIBHBIM
NU3MCHCHUSIM U HpO?[BJI)ITI) FI/I6KOCTI), 6I)ITI) OTKpI)ITI)IM HOBOMy;

BHYTpEHHEH MOTHBAIMH, BKJIIOYAIOIIEH CTpeMIIEHHE K JOCTH)KCHHUIO IEeNd U YCIexy,
ONTUMM3M, UHUIIMATUBHOCTh, YMEHHUE JACHCTBOBATH UCXOS U3 CBOUX BO3MOYKHOCTEH;

SMIATHM, BKIIIOYAIOUIEH CIIOCOOHOCTh MOHHMMATh 3MOLMOHAIBHOE COCTOSHUE JPYTUX,
y‘-II/ITBIBaTI) €ro HpI/I OCYHI€CTBJI€HI/II/I O6HI€HI/I$I, CHOCO6HOCTB K CO‘-IYBCTBI/IIO nu COHepe)KI/IBaHI/IIO;

COLIMATIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH BBHICTPAaWBATh OTHOIICHUS C JPYTHMMU
JIIOJIbMH, 3a00TUTHCS, TIPOSIBIIATH HHTEPEC U pa3perniaTh KOHMIUKTHI.

MNPEAMETHBIE PE3YJIBTATHI

K koniy oOyuenus B 10 kiacce npeaMeTHbIe pe3ysbTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH y 0OYYAIOLINXCS YMEHUH:

JEMOHCTPUPOBATh Ha MpPUMEPAX poJjib U MecTO (U3UKU B (OPMUPOBAHUU COBPEMEHHOU
Hay4YHOU KAPTHUHBI MHPA, B PA3BUTUH COBPEMEHHOM TEXHUKH M TEXHOJIOTHH, B NPAKTHYECKOU
JEATEIbHOCTH JIFOCH;

YUUTBIBaTh TPAHMIBI TNPUMEHEHUS HU3YyUEHHBIX (U3MUECKUX Mojenel: MaTephalibHas
TOYKa, MHEpLUaJbHas CHUCTeMa OTCYéTa, aOCOIIOTHO TBEPJOE TEIO, UACANBHBIM ra3, MOJEIH
CTPOEHHMsI Ta30B, KUJIKOCTEH M TBEPABIX TEJ, TOYECUHBIN ICKTPUYECKUM 3aps]l IPU PEIICHUH
du3nUeckux 3a1ay;

pacrio3HaBaTh (U3MYECKHE SBJIEHUS (IIPOLECChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJISIPHO-KMHETUYECKON TEOPUHM CTPOEHUS BEIIECTBA M AJIEKTPOJNHAMHUKHU:
PAaBHOMEPHOE U PAaBHOYCKOPEHHOE IPSAMOJIMHEHHOE IBI)KEHUE, CBOOOJHOE MaJeHHE Tell,
JBIDKEHUE 110 OKPYXKHOCTH, WHEpUUs, B3auMojaeicTBHe Tei, auddysus, OpoyHOBCKOe
JIBIDKEHUE, CTPOCHHUE JXKUJIKOCTeW M TBEPIBIX Tell, U3MEHEHHEe 00BbEMa Ten NMpH HarpeBaHUU
(oxJaKaeHNn), TEIJIOBOE paBHOBECHUE, UCIIAPEHNE, KOHICH AV, TUIaBIeHNEe, KPUCTAJUIA3aLus,
KHUIIEHUE, BIAXKHOCTh BO3/yXa, MOBBIIICHUE JABJICHUS ra3a IIPU €r0 HAarpEBAHUHU B 3aKPBITOM



CoCyZe, CBA3b MEKIY IapamMeTpaMH COCTOSHMs ra3a B H30IPOLECCAX, DJIEKTPU3aLus Tell,
B3aWMO/ICVICTBUE 3apsAI0B;

OIKCBHIBATh MEXAaHUYECKOE JBUIKCHUE, MCIONB3Ys (PU3UYECKUE BEIWYHMHBI: KOOPIUHATA,
IIyTh, NEPEMEILEHUE, CKOPOCTh, YCKOPEHHUE, Macca Teja, CHUjla, UMITYJIbC Tejla, KHHETHYECKas
SHEprus, MOTEHLMAJIbHAs SHEprusi, MeXaHudeckas paboTa, MeXaHU4ecKas MOIIHOCTb; IpHU
ONMHCAaHUM TPABWJIBHO TPAKTOBaTh (U3MYECKUN CMBICH HCIIOJIB3YEMbIX BEIHYMH, HX
0003HAUEHHSI U €JMHULIBI, HAXOJUTH (POPMYJIBI, CBA3BIBAIOIINE JTAHHYIO (PU3UYECKYIO BETHUUHY
C IpYyTUMHU BEJIIMYUHAMY;

ONMCHIBATh HW3YYEHHBIC TEIJIOBBIE CBOMCTBA TEJI W TEIUIOBBIE SBIICHUSA, HCIOJB3YS
¢u3nueckue BENIWYHMHBL: JABJICHUE Tasza, TEeMIIepaTrypa, CpenHss KUHETHYECKas DSHEprus
XaOTUYECKOT0 JIBUKEHUS MOJIEKYJ, CpEIHEKBaJpaTHUyHas CKOPOCTb MOJEKYJ, KOJIMYECTBO
TEIUIOTHI, BHYTPEHHSS 3HEprus, padora rasa, KodQQGUIMEHT MOJE3HOro NEHCTBUS TEIUIOBOIO
JIBUTATEIIsA; IPU ONUCAHUM MTPABUIIBHO TPAKTOBATh (PU3UUYECKHI CMBICI UCIIOIb3YyEMbIX BEIUYMH,
uX OOO3HAYCHHMS W EIMHUIBL, HAXOJUTHh (HOPMYJIBI, CBA3BIBAIOUIME MAHHYIO (DHU3UYECKYIO
BEJIMYMHY C IPYTUMHU BEJIMYMHAM;

ONMCHIBATh M3YUYEHHBIEC JJIEKTPUUYECKHE CBOMCTBA BEIECTBA M NIEKTPUUYECKUE SBIICHUS
(mporecchl), UCTONIb3ysl (PU3NYECKUE BETMUMHBL 3JIEKTPUUYECKHM 3apsil, 3JIEKTpUUYECKOe IOJIE,
HAnpspKEHHOCTh  TIOJIS,, IOTEHLMAJN, Pa3HOCTb IIOTEHLMAJIOB; IpU OIMCAHUM IPaBUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIOJIB3YEMbIX BEIWYMH, WX OOO3HAueHHWs W EAMHUIIBI
yKa3bIBaTh ()OPMYJIbl, CBSA3BIBAIOLINE JAHHYIO (PU3MUECKYIO BEIMUUHY C IPYTUMHU BETUUYUHAMY;

aHaJM3UPOBaTh (PU3MUYECKHE MPOLECChl U SIBJICHUS, UCHOJB3Ys (PU3MUECKUE 3aKOHBI U
IPUHLMIBL 3aKOH BcemupHoro tarotrenus, |, |l u |1l 3akonsr HbroTOHa, 3aK0oH coxpaHeHuUs
MEXaHUYECKOM SHEPruu, 3aKOH COXpPaHEHUsI UMITYJIbCa, IPUHIUI CYNEPIIO3ULIUN CUJI, IIPUHIUI
paBHOIIPaBUSI MHEPLUAIBHBIX CUCTEM OTCUETA, MOJIEKYJIIPHO-KMHETUYECKYIO TEOPUIO CTPOCHHUS
BELIECTBA, IAa30BbIE 3aKOHBI, CBSA3b CPENHEH KUHETUYECKOW HHEPIMM TEIUIOBOTO JIBHYKEHUS
MOJIEKYJI C aOCOJIOTHOM TemIepaTypoil, IEepBbI 3aKOH TEPMOAMHAMUKH, 3aKOH COXpPAaHEHUS
AIIEKTPUYECKOr0 3apsna, 3akoH KyloHa, mpu 3TOM pas3inyaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €r0 MaTeMaTHUYeCKOe BhIpayKEHUE U YCIOBUS (TPpaHULlbl, 00J1aCTH) TPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IPUHIIMIIBI IEHCTBUS MAIINH, TPUOOPOB U TEXHUUYECKUX YCTPOMCTB;
pa3IuyaTh yCIOBUS UX O€30MMaCHOTO UCIOIb30BaHUS B IOBCETHEBHOM KU3HU;

BBIMOJHATh 3KCIIEPUMEHTHl IO HUCCIEIOBAaHUIO (U3NYECKUX SIBIEHUN M IPOLIECCOB C
UCMOJIb30BAaHUEM TPSAMBIX W KOCBEHHBIX HW3MEpEeHuH, npu 3ToM  (GOpPMYyIHPOBAThH
npobiemy/3ajayy M TUNOTE3y Y4eOHOro OKCHEpUMEHTa, CcoOHpaThb YCTaHOBKY U3
IPEJI0KEHHOT0 000PYJ0BAHUS, TPOBOAUTDH OMBIT U (OPMYIUPOBATH BHIBOIBI;

OCYHIECTBIISATh NPSAMbIE U KOCBEHHBbIE H3MEpPEHMs] (DU3MUECKUX BEJIWYUH, HPU ITOM
BBIOMpPATh ONTHUMAJbHBIN CIOCOO M3MEPEHUs M HCIOJIb30BATh HM3BECTHBIE METOABI OLEHKH
MOTPELTHOCTEN U3MEPEHU;

UCCJIEIOBaTh 3aBUCUMOCTH MEXIY (PU3NYECKUMH BEIMYMHAMU C HCIHOJb30BaHUEM
OpSIMBIX HM3MEPEHHH, TMpPU HSTOM KOHCTPYHUPOBATh YCTaHOBKY, (UKCHpPOBaTh pPE3yJbTaThl
MOJYYEHHOM 3aBUCHUMOCTH (PU3MYECKHX BEIWYHMH B BHJIE TaONMIl U IpadUKOB, JIEIaTh BHIBOABI
10 pe3yJIbTaTaM MCCIEI0BAHNUS;

coOnronarh mpaBuia O€30MacHOro TpyJa MpU NPOBEACHHHM HCCIEIOBAaHUM B paMKax
y4eOHOrO0 JKCIIEpUMEHTa, Y4eOHO-MCCIIEOBATEIbCKOM M TMPOEKTHOW JESTeNbHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTEIbHBIX YCTPOICTB U 1aOOPaTOpHOTo 000y IOBAHUS;

pewmiath pacu€THble 3aJaud C SIBHO 3aJaHHOM (U3MUECKOW MOJENbI0, HCIONb3Ys
¢buznyeckue 3aKOHbl M MPUHIIUIIBI, HA OCHOBE aHaJlM3a YCJIOBHS 3a/1a4d BHIOMPATh (PU3NYECKYIO



MOJIeJIb, BBIACNATH (U3NYECKUE BEIMYMHBI U (QOpPMYJIbl, HEOOXOIWMble s e€ peleHus,

NPOBOJUTH PACUYEThI U OLIEHUBATh PEATIbHOCTH MOJyYCHHOTO 3HaUeHHs (PU3MYecKol BEIMUHHBI,
peliaTh KayeCTBEHHBIE 3aJjaud: BBICTPAUBATh JIOTMUECKH HENPOTHUBOPEUMBYIO LIETIOUYKY

paccyXIeHUM ¢ OMOPOi Ha U3yUYEHHbBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBICHMUS;

UCIONIb30BAaTh NPU  pPEIICHUH Y4YeOHBIX 3ajjad COBpPEMEHHblE HH(OPMAaLUOHHBIE
TEXHOJIOTUU Ul TIOMCKA, CTPYKTYPHPOBAHHWS, MHTEPIPETAMH W TPEACTABICHHUS y4eOHOH u
HAYYHO-TIONYJISIpHOW HMH(OpPMAaluu, MOJYYECHHOM W3 PAa3IUYHBIX HMCTOYHHKOB, KPUTHYECKU
aHAIM3UPOBATH MOJIy4YaeMyto HH(pOpMaIIHIO;

[PUBOJUTH MPUMEPHI BKJIa/la POCCUICKUX U 3apyOEKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, OOBSICHEHHE MTPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCTIOJIb30BaTh TEOPETHUECKUE 3HAHWSA 1O (HU3UKE B TOBCEIHEBHOW JKHU3HU JIJIS
obecrnieueHrs 6€30MacHOCTH MpU 0OpaIlleHUH C MPUOOPaMU U TEXHUYECKUMU YCTPOHCTBAMHU, JIJIS
COXPaHEHHUS 3/10POBbS U COOIIOICHUS HOPM HKOJIOTUYECKOTO MOBECHHS B OKpY Kalolel cpefie;

paboTaTh B TPYIIIE C BHIIOIHEHUEM PA3IMUHBIX COUATBHBIX POJICH, IUIAHUPOBATh paboTy
TPYNIIBI, PpAIMOHAIBFHO paclpeneNiaTh OOS3aHHOCTH W IUIAHUPOBATh JICATEIILHOCTH B
HECTAHJIAPTHBIX CUTYyalMsIX, aIeKBAaTHO OLICHWBATh BKJIAJ Ka)JOTO M3 yYaCTHUKOB TPYIIBI B
peleHne paccMaTpUuBaeMoOi IPOOIEMBI.

K xonny oOyuenus B 11 kjacce npeaMeTHble pe3yJbTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTh Yy O0YHAIOIIUXCSI YMEHUI:

JEMOHCTPHUPOBATh Ha MPUMEpaxX pojib U MeCTO (U3UKH B (OPMUPOBAHUU COBPEMEHHOU
HAYyYHOW KapTUHBI MHpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU M TEXHOJOTHH, B MPaKTHYECKOU
NEeSITeTLHOCTH JIFO/ICH, IETIOCTHOCTh U €IMHCTBO (PM3UYECKOM KAPTHHBI MUPA;

YUUTBHIBaTh TPAHHUIBl TPUMEHEHUS W3YYEHHBIX (U3UYECKUX MOJENeH: TOYeUHBIH
JNEKTPUYECKUN 3apsiii, Jyd CBeTa, TOYEYHBIM MCTOUYHUK CBETa, sJAepHAs MOJETb aToMa,
HYKJIOHHAs! MOJIEJIb aTOMHOTO Spa MPH pelIeHn: HU3HUECKUX 3a7ad;

pacrnio3HaBaTh (PU3NYECCKHE SBIICHUS (TPOIECCH) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
AIIEKTPOJMHAMUKHA M KBAaHTOBOM (DPM3MKH: AJIEKTpUYECKasi MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XMMHUYECKOe, MarHUTHOE JAEWUCTBUS TOKa, B3aMMOJAEHCTBHE MAarHUTOB, 3JIEKTPOMAarHUTHAs
UHAYKIUS, JAeHCTBHE MAarHUTHOTO IMOJIi HA IPOBOJHUK C TOKOM W JBHXKYIIMHCS 3apsj,
AJIEKTPOMAarHUTHbIE KOJIeOaHUs U BOJIHBIL, IPSMOJIMHEITHOE pacpoCTpaHEHUE CBETa, OTPaKEHUE,
npenomiieHue, HuHTepdepeHuus, audpakuus U TMOJSIpU3alUsg CBETa, JUCIEpCUsi CBETa,
dorornekrpudeckuit r3¢dekt (poroaddekr), cBeToBOE NaBleHNE, BOZHUKHOBEHNE TUHEIYATOro
CIIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAs! U UCKYCCTBEHHAs! PaliOAKTUBHOCTb;

ONMCHIBATh M3y4YEHHBIE CBOWCTBA BEIIECTBA (DJIEKTPUUECKHE, MATHUTHBIE, ONTHYECKUE,
AIIEKTPUYECKYIO MPOBOAUMOCTD PA3IUYHBIX CPEN) U 3JIEKTPOMArHUTHBIE SBIEHUS (IIPOLIECCHI),
UCTONB3ysl (U3NYECKHUE BETUYMHBL: AJIEKTPUUYECKHM 3apsil, cuja TOKa, DSJIEKTPUYECKOoe
HaNPsDKEHUE, JIEKTPUUECKOE COITPOTUBIIEHUE, Pa3HOCTh MOTEHIMAIIOB, dJIEKTPOABUKYLIAs CUIIA,
paboTa TOKa, MHAYKIMS MarHuTHOro mojs, cuia Ammnepa, cuna JlopeHiia, MHIYKTUBHOCTb
KaTyIIKH, SHEPTUsl 3JIEKTPUYECKOIO0 M MAarHUTHOTO IOJIEW, MEepUuoja W 4YacToTa KojieOaHud B
KoJIeOaTeIbHOM KOHTYpE, 3apsi/l U Cujla TOKa B MPOILECCe TapMOHUYECKUX DJIEKTPOMAarHUTHBIX
KosieOaHul, (POKYCHOE pacCTOSIHUE M ONTHYECKas CWia JHMH3bI, MPU ONUCAHUU TPABHIBHO
TPaKTOBaThb (PU3NYECKUI CMBICI HCIONb3YyEMbIX BEIUYMH, UX OOO3HAUEHHUS U EIUHUIIBL,
yKa3bIBaTh ()OPMYJIbI, CBSI3bIBAIOIINE JAaHHYIO (PU3HUECKYIO BEIMUNHY C JPYTUMU BETUYUHAMU;

ONHUCBHIBATh M3YYCHHBIE KBAHTOBBIE SIBIEHUS W IPOLIECCHI, HCMONb3Yys (QHU3UUYECKUE
BEJIMYMHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M YacTOTa CBETAa, SHEPIHs U
uMnyiasc (OTOHA, TMEpPUOJ TNOoJypachana, SHEPrHsl CBSI3M aTOMHBIX SA€p, MPU ONHUCAHUU



MPaBUJIbHO TPAaKTOBAaTh (U3UYECKUN CMBICI HCIOIb3yEMbIX BEIMYMH, UX OOO3HAYCHUS U
€IMHUIIBI, YKA3bIBaTh (POPMYJIbI, CBSI3bIBAIOIIME MAHHYIO (PU3MUECKYIO BEIWYHHY C JIPYTHMMHU
BEJIMYMHAMU, BBIYUCIISATH 3HAYCHUE (PU3UUECKON BEITMYHHBI;

aHAIM3UPOBATh (U3NYECKUE TMPOIECCHl U SBIICHUSA, UCHOIb3YS (U3NYECKHE 3aKOHBI U
OpUHUMIBL: 3aKkOH OMa, 3aKOHBI IIOCJIENOBATEIBHOIO M NApaJIEIbHOIO COEAMHEHUS
MPOBOJHUKOB, 3akoH Jlkoyns—JIeHna, 3akoH 3JICKTPOMAarHUTHOM  WHIYKIMH, 3aKOH
IPSIMOJIMHENHOIO pacIpOCTPAHEHUsI CBETA, 3aKOHBl OTPa)KEHUs CBETA, 3aKOHBI IPEIOMJICHUS
cBeTa, ypaBHeHHe OMHmTeHa I GoTodddeKTa, 3aKOH COXpAaHEHUS HHEPruM, 3aKOH
COXpaHEHHUs MMIIYJIbCa, 3aKOH COXPAHEHHUs DIIEKTPUUECKOro 3apsla, 3aKOH COXpPaHEHUs
MaccoBOI'0 4Mciia, MOCTyJaTel bopa, 3aKOH pagMOaKTUBHOIO pacmnajna, IpU 3TOM pa3ivyaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €ro MaTeMaTH4eCKOEe BBIPAKEHUE W YCJIOBHUS (TPaHHULIBL,
00J1aCTH) TPUMEHUMOCTH;

ONpENENATh HANPABICHWE BEKTOPA MHAYKIMU MAarHUTHOIO IOJS IPOBOJHUKA C TOKOM,
cuibl Amrnepa u cuisl Jlopenna;

CTPOUTh U OIUCHIBATH N300pakKeHHE, CO3/1aBAEMOE TNIOCKUM 3€pKajoM, TOHKOM JIMH30M;

BBITMIOJHATh JKCIEPUMEHTHl IO HUCCIIECJOBAHUIO (PU3UYECKUX SIBICHHH W MPOIECCOB C
UCIIONB30BAaHMEM TPSAMBIX W KOCBEHHBIX H3MEpEHUi: TMpu 3TOM  (QOopMyIUpOBaTh
npobnemy/3agady H  TUNOTE3y Y4YeOHOrO OKCIEpUMEHTa, COOMpaTh YCTaHOBKY U3
IPEIOKEHHOTO 000PYI0BaHUS, TPOBOIUTH ONBIT U (HOPMYITUPOBATH BBIBOJKI;

OCYHIECTBIISITh TMPSAMbIE U KOCBEHHBbIE H3MEpEeHHs] (DU3MUECKUX BEIWYHH, MPU HTOM
BBIOUpATh ONTUMANBHBIN CIOCO0 W3MEPEHUS M HCIOJb30BaTh W3BECTHBIE METOIbl OIIEHKHU
IIOTPELIHOCTEN U3MEPEHUN;

UCCIIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BEJIMYHMH C MCIIOJIb30BAaHUEM IMPSIMBIX U3MEPEHUI:
IpU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY, (PMKCHPOBATH PE3yJIbTAaThl IMOJYYEHHOH 3aBHCHUMOCTHU
dbuznyecKux BENWYMH B BHAE TaOMUIl M TpauKOB, JeiaTh BBIBOABI IO pe3ylbTaTam
UCCJIEJIOBAHMSI,

coOnrofarh mnpaBuia O€30IaCHOrO TpyJa MpU MIPOBEACHHM HCCIEIOBAaHUN B paMKax
y4eOHOTO SKCIEPUMEHTa, Y4eOHO-MCCNIE0BATEIbCKOM UM  TMPOEKTHOW JAEATENbHOCTH C
UCTOJIb30BAaHUEM U3MEPHUTEIbHBIX YCTPOHCTB U 1a00paToOpHOro 000pyI0BaHHUS;

pemath pacu€THble 3aJayd C SBHO 33JaHHOM (PHU3MUYECKOH MOJIENbl0, HCIOIb3Ys
¢u3nyeckue 3aKOHbI ¥ MIPUHIIMIIBI, HA OCHOBE aHaJlM3a yCJIOBHS 3a/ladll BHIOMPATh (PU3NUECKYIO
MOJIeNIb, BBIACNATh (U3NYECKHE BEIUYMHBI M (POPMYJIbI, HEOOXOAMMbIE JUIs €€ pelIeHHUs,
HPOBOJUTH PACUYEThI U OLIEHUBATh PEATbHOCTH MOJyYEHHOT0 3HaUeHHs! (pU3nYecKoi BEIMUHHBI,

pemaTth KauyecTBEHHbIE 3aJaud: BBICTPAaMBATH JIOTMYECKH HEMPOTUBOPEUUBYIO ILIETOYKY
paccyXJIeHHI ¢ OMOpo Ha U3YUYEHHBIC 3aKOHBI, 3AKOHOMEPHOCTU U (DU3UYECKHUE SBIICHMUS;

UCMOJb30BaTh MPH pPEUIeHHH Y4YeOHBIX 3aJad  COBPEMEHHble HH(OpPMAIMOHHbIE
TEXHOJIOTUM Ul TIOUCKA, CTPYKTYPHPOBAHHWS, MHTEPIPETAMH U TpEICTaBlIeHUs y4eOHOH u
HAyYHO-TIOMYJISIPHOM HMH(OpPMAIMK, IOJYYEHHON W3 pa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
aHAJIM3UPOBATh MOJIYyYaeMyt0 HHPOpMaIIHIO;

OOBSICHATH MPUHIHIIBI IEHCTBHSI MAIIMH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB, pa3anyaTh
yCIIOBHS UX 0€30MacHOT0 MCII0JIb30BAaHMS B TIOBCETHEBHOM JKU3HU;

PUBOJUTH NMPUMEPHI BKJIa/la POCCHUICKUX U 3apyO€KHBIX yUEHBIX-(DM3UKOB B pa3BUTHE
HayKH, B 00bSICHEHHE IIPOIIECCOB OKPYIKAIOLIEr0 MHUPa, B pa3BUTHE TEXHUKU U TEXHOJIOTHUII;

UCMOJIb30BaTh TEOPETHUECKUE 3HAHUSA N0 (HU3UKE B TOBCEIHEBHOW JKU3HM IS
oOecrieyeHns 6€30MAaCHOCTH MPH OOpaIeHUH C TPHUOOpaMH U TEXHUUECKUMH YCTPOUCTBAMH, IS
COXPaHEHHUS 3/10POBbs U COOIIOICHUS HOPM KOJIOTUYECKOTO MOBEIEHUS B OKpYKaloIlel cpefe;



paboTaTh B IPYIIIE C BHIIIOJHEHUEM Pa3IMYHBIX COIMANBHBIX POJIEH, TNIAaHUPOBATh PaboTy
TpYNIIbI, palMOHAIBHO paclpeneniarTh O0O0f3aHHOCTH W IUIAHUPOBATh JICATENBHOCTH B
HECTaHJAPTHBIX CUTYyalUsIX, aJleKBaTHO OLIEHMWBATh BKJIAJ KaXKI0TO M3 yYaCTHUKOB TPYIIIbl B
pelleHne paccMaTpUuBaeMoOi IPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
DJIeKTPOHHBIE

HaumenoBanue
Ne (uudposkie)

paszaesioB U TeM OcHOBHBIC BUJBI AeATEILHOCTH IeseBble OpHEHTHPBI PE3YJILTATOB
n/n OcHoBHOe coJep:KaHue o0pa3oBaTe/bHbIE

NMPOrpaMMmslI o0yyarommxcsi BOCIIMTAHUSA

pecypcsl
Pazgen 1. PU3UKA U METOJAbI HAYYHOI'O IO3HAHHUA (2 4)
®dusuka - Hayka O IIPUpOJE. Beipaskaromuit II03HAaBaTEIIbHBIE

Hay‘IHI)Ie METOAbI ITO3HAHUA I/I3yqu1/1e Hay4YHBIX HHTEPECHI B Ppa3HbIX MMPEAMETHBIX

OKpY>Karollero Mupa. (AMIHUPUYECKUX U TEOPETHUECKUX ) obnacTsx ¢ yuyétom

Ponp  sKcmepuMeHTa M | METOJOB IO3HAHUS OKPY)KAIOIIETO WHIIMBHIYaJIbHBIX HUHTEPECOB,
TEOpHHU B mporecce = MHpa. CIOCOOHOCTEN, TOCTHKECHHUH.
MIO3HAHUS npuponsl.  Obcyxnenne TPaHHIL JleMoHCTpHUpYIOIINi HaBBIKH

OkcnepuMeHT B (U3UKE. | NPUMEHUMOCTH (u3nuecKux HaOMIOZICHUH,  HAaKoIUIeHHsT  (aKToB,

MOI[GJ'II/IpOBaHI/Ie OCMBICJICHUSA OIIbITa B

3aKOHOB U TeOpHﬁ.

¢u3nveckux  sABIeHMH u | PabGota B rpymnme Mo MOATOTOBKE €CTECTBEHHOHAYYHOU U T'yMaHUTapHOU

Du3MKa U METOABI MIPOIIECCOB. HayuHple | KOPOTKHMX COOOWICHMH O pOJH H Bbubmmorexa IIOK | oGmacTsx mo3HaHUs, UCCIIEI0BATEIbCKON
1.1 HAYYHOTO MO3HAHUSI TUTIOTE3HI. Ousnueckne = Mecte (GU3MKKM B Hayke W B | https://m.edsoo.ru/7 = mesrensHOCTH.

(29) 3aKOHBI ¥ TEOPHH. ['paHULIbl | TPAKTUYECKON JeSITEIbHOCTH f41bf72

IPUMEHUMOCTH JoJeH.

(bu3nUecKux 3aKOHOB. = JIeMOHCTpauusi  aHajJoOroBHIX H

[IpuHIMIT COOTBETCTBUSL. H(pPOBBIX H3MEPUTEITBHBIX

Ponms n mecto ¢usukm B = mpuOOpOB, KOMIBIOTEPHBIX

(bopMupoBaHUH JATYUKOB.

COBPEMEHHOU HayyHol =~ OCBOEHHME OCHOBHBIX IPHEMOB

KapTHUHBI MHDa, B = paboTsl ¢ upoBoit 1aboparopueit

IIPAKTUYECKON o ¢usnke

EeATENHLHOCTH JTIOASH

Pazgen 2. MEXAHHUKA (18 4)

Kunemaruka (5 1)

MexaHndueckoe JIBHKEHHE.
OTHOCHUTEILHOCTH

IIpoBenenue DKCIIEPUMEHTA!

H3yUCHHE HEpaBHOMEPHOTO

butnnoreka ITOK
https://m.edsoo.ru/7

Bripaxatomnii

IIO3HABATCJIbHBIC
Pa3HbIX MMPEAMETHBIX



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

MCXAHHUYCCKOIro AOBHXKCHUA.

Cucrema OTCuéTa.
Tpaexropus.

Ilepememnienue, CKOPOCTh
(cpenusis CKOPOCTb,

MTHOBEHHasi CKOPOCTb) H
YCKOpPEHHE  MaTepHaJbHOU
TOYKH, UX INPOEKLUUU Ha OCU
CUCTEMBI KOOpIMHAT.
CnoxxeHue nepeMeleHud u
CJIOXEHHE CKOPOCTEH.
PaBHOMEpHOE 51
PaBHOYCKOPEHHOE
IPSIMOJIMHENHOE IBUKEHUE.

I'paduxu 3aBUCUMOCTH
KOOp/IMHAT, CKOPOCTH,
YCKOpEHHS, MyTH "
nepeMerieHust

MaTepHaJ’IBHOﬁ TOYKH  OT

BpPEMEHHU.
CBobojHoe najicHue.
YckopeHue CBOOOJTHOTO
naacHUsl.

KpuBonuueitHoe OBUKEHHE.
JBmwxenue  maTepualbHOU
TOYKH TI0 OKPYXHOCTH C
HNOCTOSHHOW 1O  MOJAYIIO

CKOpOCTBIO. VYrnoBas
CKOpOCTBb, JTUHeHast
CKOPOCTSb. ITepuon u
4acToTa oOpamieHusI.
LlenTpocTpemutenbHOE

YCKOPEHHE. TexHuyeckue

YCTPOMICTBA U MPaKTUYECKOE
IPUMEHEHUE:  CHUAOMETD,

BIKEHHE CHapsI/IOB,

JIBIDKCHUS C TEIBI0 OMpEICTICHHS

MT'HOBEHHOI1 CKOPOCTH;
Ucce0BaHNe COOTHOILIEHUS
MEXIy MyTSIMH, NPONHAEHHBIMU
TEIOM  3a  MOCJIEIOBaTEeNbHbIE

paBHbBIE IPOMEXKYTKH BPEMEHHU MIPU
PaBHOYCKOPEHHOM JIBIDKEHHH C
Ha4yaJIbHOM  CKOPOCTBIO, PaBHOMU

HYJIIO; HU3ydeHUe JIBHOKCHUS
mIapuka B BSI3KOM  KHIKOCTH;
H3yYCHHE JIBHKCHHMSI Tena,
OpOIICHHOTO TOPH30HTAJIBHO.
OOBsicCHEHHE OCHOBHBIX
IPUHIUIIOB JNIEUCTBUS

TEXHUYECKUX YCTPOMCTB, TakKux
KaK:  CIUIOMETp, IelHble U
peMEHHBIE TIepefadr JBIDKCHHS; 1
yCIIOBUHI ux
WCIIONIb30BAaHHUSA B IIOBCEAHEBHOM

0€e3011aCHOrO

KHU3HU.
Peurenne pacu€THbIX 33734 C SBHO
3aIaHHON (hU3NUECKON MOJEIBIO C
UCIIOJIb30BaHHEM OCHOBHBIX
(hopMyJT KHHEMaTHKH.

[MocTpoenrne u aHanu3 rpaduKoB
3aBUCUMOCTEM  KMHEMaTHYECKHX

BCIIMYMH oT BPEMCHHU JJIA

PaBHOMEPHOTO u
PaBHOYCKOPEHHOIO
HNPSMOJIMHEHHOTO JBIKEHMUSL.
Pacno3naBanue ¢busnyecKnx

SBJICHUH B Y4YeOHBIX ONBITaX U
OKpYyKarouien KU3HU:
pPaBHOMEPHOE U PAaBHOYCKOPEHHOE
HpHMOHHHeﬁHOQ JABWXCHUC,

cBO0OOIHOE najieHue Te,

f41bf72

obxacTsax ¢ yaérom

WHJIMBUYAITbHBIX HUHTEPECOB,
CIIOCOOHOCTEM, JOCTHKEHHIA.

JleMoHCTpUpYIOIINI HABBIKH
HaOMNIOZICHUH,  HaKoIUIeHHsT  (aKToB,

OCMBICJICHHS OTIBITA B
€CTECTBEHHOHAYYHOM U T'yMaHUTapHON
00J1acTsAX MO3HAHMUS, NCCIIEJ0BATEIbCKON
JIESTEIILHOCTH.



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

LIETTHEIE "
nepeaayn

peMEHHBIE

JBUXKCHHUC (¢] OKPYXHOCTH.
Onucanue MCXaHUYCCKOT'O
JBHXXCHUA C HCIIOJIb30BAHNUCM
(1)I/I3I/I‘ICCKI/IX BCJIINYUH:

KOOpJMHATa, IMyTh, HEpEeMEIleHHE,
CKOpOCTh, ycKopeHue. Pabora B
rpynmax  npu
NPOBEJCHUM W  HMHTEPIpETalnu
pe3yJIbTATOB OMNBITOB W aHAIN3e

TUTAaHUPOBAaHUH,

2.2

Junamuka (7 1)

JIOTIOTHUTEBHBIX HCTOYHHUKOB
nH(popManuu 1Mo Teme
IIpunmun otHOcutenbHOCTH =~ CpaBHEHHE Macc OpHUEHTHPOBAaHHBIH B NEATEIBHOCTH Ha

Tanunes. [lepBelif  3akoH

Herotona. WHepnuanbHbie
orcuéra. Macca

[puHumn

CUCTEMBI
Tena. Cuna.
cynepnosunuu cui. Bropoit
3aKOH Herorona JULSL
MarepuaibHOI TOYKH.
Tperuii 3akoH HeroToHa nis
MaTepHAJIBHBIX TOUYEK. 3aKOH
BCEMHPHOTO TATOTCHHUS.
Cuna tspxectu. IlepBas
KOCMHYECKast CKOPOCTb.

Cuna ympyroctu. 3akoH

I'yka. Bec Tena.

Tpenne. Bugsl  TpeHus
(moxos, CKOJIB)KCHUS,
KaueHus).

Cua TpEHusI. Cyxoe

TpEHHeE.

Cuna TpeHus: CKOJNBXEHUS U
cuia TpEeHUS
Koadpdumment
Cuia CONPOTHBIICHUS IIPH
JIBIDKCHUM TEJa B JKUAIKOCTH

TIOKOSL.
TPEHHUS.

BSaHMOHeﬁCTByIOmHX TCII.

W3yueHne  3aBUCHMOCTH  CHJIBI
YHpyrocTtu oT nedopmannmy;
CpaBHEHHE CHJI TPEHHUS TIOKOS,

KaueHUS U CKOJIbKCHHS.
OOBbsICHEHHE HEBECOMOCTH.
IIpoBenenue JKCIIEPUMEHTA!
HCCIIEIOBAHUE 3aBUCUMOCTH  CHII
YIPYTrOCTH,

MIPY>KUHE U PE3UHOBOM 00pasiie, OT

BO3HHUKAKOIIUX B

ux nedopmanuy,
JBIDKCHUSI OpycKa I10 HAKJIOHHOU

HU3y4YCHUC

INIOCKOCTH,; UCCIICAOBAHUEC YCJ'IOBI/Iﬁ
PaBHOBECHUL TBépHOFO TCiIa,
HUMCIOLICTO OCh BpalllCHUS.

OO0bsicHeHHE 0COOEHHOCTEN

PaBHOMEPHOTO u
PaBHOYCKOPEHHOTO

HpHMOHHHeﬁHOFO JABHXXCHUA,
CBOOOIHOTO MageHus Tell,

JBHKCHUA 110
OCHOBE 3aKOHOB HLIOTOH&, 3aKOHa

OKPY>KHOCTH Ha

BCEMUPHOT'O TATOTCHUA.
OObBsICHEHHE OCHOBHBIX MPUHIUIIOB

Bbubnnoreka I[JOK
https://m.edsoo.ru/7

f41bf72

Hay4HBIC 3HaHUS O TIPUPOJIE U 00mIecTBe,
B3aMMOCBS3SX UEIIOBEKa C MPHUPOITHON U
COLIMATIBHOM Cpesoi.
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2.3

3aKOHBI COXpaHEHUS
B MexaHuKe (6 1)

HJIN rase.

HOCTyHaTeJ’ILHOG n
BpalaTeJIbHOC JABWXCHUC
abCOJIIOTHO TBép)IOl"O TCJIa.

MomenTt CHJIBI
OTHOCHUTENILHO ocu
BpamieHusa. [lmedo  cuibl.
VYcenosus paBHOBECHS
TBEPAOTO Tea.

TexHu4yeckue ycTpoilcTBa U
MPaKTHIECKOE MPUMEHECHHE:
MOJIINITHUKH, JIBIDKEHUE

HNCKYCCTBCHHBLIX CITYTHUKOB

Nmnynbe MaTepuaibHOU
(Tena),

MaT€pruaIbHBIX

TOYKH CHUCTEMBI

TOYEK.
Nmmynse CHUJIBI u
U3MEHEHHE HMITyJbca Telna.
COXpaHEeHHs

PeaxtuBHOC

3aKkoH
UMITYJIbCA.
Pa6ora

JBHIKCHUC. CHJIBI.

MomHocTh CHUJIBL.
Kunernueckas DHEprust
MaTepHaIbHOU

Teopema 00

TOYKH.
U3MEHEHUU
KHUHETHYECKOI SHEPTUH.
IToTeHuuanpHas YHEPrusl.
ITorenunansHas JHEprus
ynpyro  neopMHpOBaHHOM

MPY’KUHBI. HOTCHHI/I&J’ILHaﬂ

JNEUCTBUSl MNOJIIMIIHMKOB M HX
MPaKTUYECKOTO MPUMEHEHUSI.
OOmwsicHeHHE JIBUKCHUSI
HUCKYCCTBEHHBIX CITyTHHKOB.
Pemienne pacy€THbIX 3a/1ay C SBHO
3aJTaHHOM (PU3UUCCKONW MOJENBIO0 C
HCIIOJIb30BaHUEM OCHOBHBIX
3aKOHOB U (POPMYI AHHAMUKH.
PacnosnaBanue ¢bu3mgecKnx
SBICHUA B YYEOHBIX ONBITaX U
OKpYyXalollel >KU3HHU: HHEpLUs,
B3aUMOJIEHCTBUE  Ted.  AHanu3
(U3NYECKUX TPOLIECCOB U SBICHUI
C HCIOJIb30BAaHUEM 3aKOHOB U
TIPUHIUIIOB: 3aKOH

I u III 3akoHBI

BCEMHUPHOIO
TroteHus, I,
HreroToHa, npuHLKI Cyneprno3uLuu
CWJI, TPUHUUI PABHOIPABHOCTH
HMHEPLMAJIBHBIX CUCTEM OTCUETA

IIpoBenenue JKCIIEPUMEHTA!
u3ydeHue aOCONIOTHO HEYNpPYyroro
yAapa C ABYX
OJIMHAKOBBIX HUTSHBIX MAasATHHUKOB;
HCCIIEIOBAaHHUE CBSI3M PAOOTHI CHIIBI

C HN3MCHCHHUEM

IIOMOIIIBIO

MEXaHHYECKOH

SHEPTHMM  TelNa Ha  IpHUMepe
pacTsHKEHUs PE3UHOBOIO KI'yTa.
OrneHka a0COJTFOTHBIX i
OTHOCHUTCIIbHBIX HOFpeIHHOCTeﬁ
M3MepeHu PU3NIECKUX BETUIHH.
Pemiennie pacy€THbIX 3ajlay C SIBHO
3aIaHHON (PUBUYECKON MOJENBIO C
HCIIOJIb30BaHUEM OCHOBHBIX
3aKOHOB W (OPMYJT JWHAMHKH H
3aKOHOB COXPaHEHMUS.

Pemenne kadecTBEHHBIX 3aga4y C

Bbubaunorexa [JOK
https://m.edsoo.ru/7

f41bf72

PasBuBaronuii HaBBIKM MCIIOJIb30BaHUS

Ppa3IMYHBIX CpeICTB MO3HAHMUS,
HAKOIUICHUsI 3HAaHUW O MHpE (S3BIKOBas,
YNATATEIbCKAS KYJbTYpa, ACSATENBHOCTD B

HHPOPMAIMOHHOH, ITH(POBOIL cpene).
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SHEeprus Tena BOJIM3N
MOBEPXHOCTH 3emun.
[orenuunanbHbIe u
HEMOTEHIUAIbHbIE  CHJIBL.
Cas13b paboTsl
HEMOTEHIUANBHBIX CHJI  C

M3MCHCHHEM MEXaHHYSCKOM
SHEepPruu
3aKkoH

CUCTEMBI  TEIL
COXPaHEHHS
MEXaHUYECKOH DHEPTUU.
Yopyrue u  Heynpyrue
CTOJIKHOBEHHUSL.
TexHuyeckue ycTpoicTBa U
IIPAKTUYECKOE IPUMEHEHUE!
BOJIOMET, KOTEp,
MpYy>KUHHBINA MIUCTOJIET,

JABUIKCHUC PAKCT

ONOpOH Ha M3YYEHHBIE B pasleie
«MexaHnka» 3aKOHBI,
3aKOHOMEPHOCTH U  (hU3UUECKHe

SIBJICHUA.

Omnucanue MEXaHUUYECKOro
JBIDKEHHsI C  HUCIIONB30BaHHEM
(GU3MYECKNX BEIMYMH: HMIIYJIBC
Tena,  KUHETWYeCKas  JHEpTus,
MOTCHIUATIbHAS SHEpTHs,
MeXaHW4ecKast pabora,

MEXaHH4YeCKass MOIIHOCTb. AHanIu3
(U3NYECKUX TPOLIECCOB U SBICHUI
c HCIIOJIb30BaHUEM 3aKOHA
COXPaHEHUs MEXaHUYECKOU

OHEPIruu, 3aKOHa COXpaHCHUA

umnyibca. OOBSCHEHHE OCHOBHBIX

TIPUHITUTIOB ENCTBHS u
MIPAKTHIECKOTO TIPUMEHEHHS
TEXHUYECKUX yCTPOHCTB, TaKHX

Kak: BOAOMET, KONEP, NMPYKUHHBIN
MUCTOJIET.

OObsiCHEHHE JIBIKEHUSI paKkeT C
OTIOpPOY Ha W3YyYEHHbIE (PU3MUECcKue
BEJIMYHMHBI U 3aKOHBI MEXaHUKH.
Hcnonp3oBaHue NpH  MOATOTOBKE
coobmeHnit 0 MPUMEHEHUN
3aKOHOB MEXaHUKU COBPEMEHHBIX
MH()OPMAMOHHBIX TEXHOJIOTHH JUIs
MIOUCKA, CTPYKTYPHPOBAHUS,
UHTEpIpEeTallud U IPeACTABICHUS

nH}popManny, KPUTHIECKUH aHAITU3

110JIy4aeMoi uHpOpMAIIT
IIpoBenenue KOCBEHHBIX
U3MEpEeHuH, uccieaoBaHui
3aBUCUMOCTEN ¢bu3ngecKnx

BCJIMYNH, TPOBEPKA MPEIATOKECHHBIX




THUIIOTE3

Pazgen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMMUKA (24 u)

OCHOBBI
MOJICKYJISIPHO-
3.1

KHUHETUYECKOU
Teopuu (9 1)

OCHOBHEBIC MTOJIOKEHUS
MOJICKYJISIPHO-
KUHETHYCCKOH TEOPUU M UX
OIILITHOE 000CHOBaHHE.
BpoyHOBCcKOE BIKEHUE.
Juddysus. XapaxTtep
JIBHDKCHHMSI u
B3aUMOJCHCTBUS YaCTHII
BEIlleCTBA. Mopaenu
CTPOCHHUS Ta30B, KUAKOCTEH
u TBEPABIX TENI "
00BsACHEHUE CBOIICTB

BEILlECTBA HAa OCHOBE O3THX
Mozeneil. Macca u pasmepsl

MOJIEKYJI. Konunuectso
BEIECTRA. IlocTostHHas
ABorazpo. Temnosoe
paBHOBecue. TemnepaTypa u
e€  mmepernnme. Illkama
TeMIepaTyp Henncus.

MOI[GJ'IL nacaJIbHOro rasa.

OcHoBHOE ypaBHEHHE
MOJIEKYJISIPHO-
KMHETUYECKOH TEOpUHU
W/IeaJbHOTO ra3a.
AGcomoTHas  TeMIepaTtypa
Kak Mepa cpenHei
KHHETHYECKOH SHEPruH
TEIUIOBOTO JIBIDKCHUS
YacTHIL rasa. [kana
TeMIIepaTyp KenbBuna.
T"azoBBIC 3aKOHBI.
YpaBuenue  Menaeneena-

[IpoBenenue
ONpEIENICHHE MAacChl BO3JyXa B
KIaCCHOH KOMHATe Ha OCHOBE
nzMepeHuii  00béMa
JIABJICHUS U TEMIIEPaTypbl BO3IyXa
B HEH; HCCIIC0BAHUE 3aBUCHMOCTH

OKCIIEPUMEHTA:

KOMHAaTHhI,

MEXIYy HapaMeTpaMy COCTOSHHSA
Pa3peKeHHOTO Ta3a.

Ouenka a0COFOTHBIX u
OTHOCHTEIBHBIX MIOTPETTHOCTEH
n3MepeHni (PU3NIECKUX BEITHIHH.
OObsiCHEHNE OCHOBHBIX TIPUHIUIIOB
JeUCTBUI TepMOMeETpa 5
OapoMeTpa M YCIOBHH  HX
0€301acHOTO0  WCIIOJIb30BaHMS B
MIOBCEIHEBHOM JKU3HU.
PacniosnaBanue ¢busnyecKnx
SBICHUII B Yy4YeOHBIX OIBITAX M|
OKpY’Kalomel Km3HH: TUPPy3us,
OpOYHOBCKOE JIBH)KEHHE.

OnucaHve TEIUIOBBIX SBJICHUH C

UCTIOJIE30BaHHEM bu3nyecknx
BEJIUYUH: JaBIeHHe rasa,
TeMIiepaTypa, cpenHsist
KHUHCTHUYCCKAA OHEPIrust

XAO0TUYECKOTO JIBHKEHHSI MOJIEKYII,
CpelHEeKBaIpaTUYHAas CKOPOCTh
MOJIEKY.

AHanmu3 (QU3NYECKUX IMPOLECCOB H
sBIIcHUH ¢ ncnoiib3oBanueM MKT,
ra3oBbIX 3aKOHOB, CBSI3U CpelHel
KMHETHUYECKOM IHEPrUHU TEIUIOBOTO

JBUKEHHSI MOJICKYJT ¢ abCOIOTHOMN

bubnuoreka IIOK
https://m.edsoo.ru/7

f41bf72

JemoncTpupyroumit HaBBIKU
HaOMIOZCHUH,  HAKOIUICHHUS
OCMBICJICHHS OTIBITA B

€CTECTBEHHOHAYYHOU U T'yMaHUTapHOU

o0acTax IIO3HaHusA, UCCICAO BaTeJIbCKOM

(axros,

JACATCIBbHOCTH.
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Krnaneiipona. 3akoH
Hansrona. M3zomponeccsl B
uieabHOM rase c
MOCTOSIHHBIM ~ KOJIMYECTBOM
BEIIECTBA.

I'paduueckoe
MPE/ICTaBICHHUE
H30IIPOIIECCOB:

n30Xx0pa, n3o0bapa.

u30TEepMa,

TexHu4yeckue ycTpoilcTBa U
MPaKTHIECKOEe NPUMEHEHHE:
TEpMOMETp, bapoMeTp

TEeMIIEPaTypOH.
Pemienne pacy€THbIX 3a/ay C SBHO
3aJaHHOM (PU3UYCCKOU MOJENBI0 C
HCTOJIb30BaHUEM OCHOBHBIX
nonoxxkeanit  MKT, 3akoHOB ©
(opMyJT MOJICKYJIAPHOH (DU3HUKH.
Pabora B rpymIax npu
MIPOBEIEHUU U
pe3yNbTaToOB
aHanuze

IUTAaHUPOBAHUH,
HHTEPIIPETALNH
OTIBITOB u
JIOTIOJTHUTENNBHBIX HCTOYHHUKOB

nHpopManuu mno Teme

3.2

OCHOBBI
tepmoauHaMuku (10

)

TepmoauHamMuyeckas
cuUcTema. BayTpenssis
SHEprus
TEPMOJIMHAMHYECKON
CHUCTEMBI H CIIOCOOBI ¢
W3MEHEHUS. Konunuectso
TETJIOTHI u pabora.
BnyTtpenssia DHEprust

OJTHOATOMHOTO  HJIEaJIbHOTO
rasza. Buael Temonepenauu:

TEILTOTIPOBOTHOCTH,
KOHBEKIIHS, U3IyYCHUE.
VienpHas TEIUIOEMKOCTh
BEIllECTBA.

KonmgectBo TeIioTH mpu
TEeIuIonepeaye.

IlonssTie 00 agmabaTHOM
nporiecce.

TCPMOJANHAMUKU.

IlepBelii  3aKOH
IIpumenenue IIEPBOTO
3aKOHa TEPMOJVHAMUKU K
U30IIPOLIECCAM.
I'paduueckas

MHTEPIpPETALHS paboTsl

[IpoBenenue 9KCTIEPUMEHTA:
HU3MEpEHUE yZIeNbHON
TermoéMKocTH BemecTBa. OIleHKa
aOCONIOTHBIX M OTHOCHTEIBHBIX
MOTPEIIHOCTEH U3MEpPEHUI
(U3MYECKUX BEIUYHH.

W3yuenne  mojened  nmapoBoi
TYpOUHBI, JBUTATENs] BHYTPEHHEro
CTOpaHUsI, PEaKTUBHOTO ABUIaTes.

OObsiCHEHHE TPHUHIIMIIOB JCHCTBUS

u YCIIOBHUH 6e3011acHOTO
HCTIONIb30BAHUSA BHYTPEHHETO
cropasus, ObITOBOTO
XOJIOIMITbHUKA, KOHJUIIMOHEPA.

OnucaHye CBOMCTB TeJ U TEILIOBBIX
SIBIICHUM c HCII0JIb30BaHEM
(u3MUecKUX BETWYMH: JIaBlcHUE
raza, TeMIepaTrypa,

TETIOTHI,

KOJIMYECTBO
BHYTPEHHSI1  JHEprus,

pabota ra3za. Pemenune pacdéTHBIX

3a1a4 c SIBHO 3aJJaHHOH
($U3MYECKO MOJIETBIO
C  WCIOJb30BaHHEM  OCHOBHBIX

3aKOHOB U (OPMYJI MOJIEKYJISIPHOU

bubnuoreka IIOK
https://m.edsoo.ru/7

f41bf72

Beoipaxkatromuit IO3HaBaTEIbHEBIC
WHTEPECHl B  Pa3HBIX  IPEIMETHBIX
o0xacTsax ¢ yaérom

WHIWBUAYAIBHBIX HHTEPECOB,

CII0COOHOCTEH, JOCTHKEHHM.
Jemonctpupyromuii
HaOJIIOICHUH,

HaBBIKU
HakomieHus:  (haKToB,
OCMBICJICHHUS OIIbITA B
€CTECTBEHHOHAYYHOU U T'yMaHUTapHOU
001acTsIX MO3HAHMUS, UCCIIEJ0BATENbCKON

JACATEIBbHOCTH.
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rasa.

Bropoii 3aKOH
TEPMOJIMHAMUKHU.
HeoOpatumocTs mporieccos
B MIPHUPOJIE.

TemnoBsie MaIlIUHEI.
IIpuHnMIBL JIEUCTBHUS

TETJIOBBIX MAIIVH.
IIpeobpa3oBaHus HEPTUH B
TETJIOBBIX MaIIMHAX.
Koapouumenr  momnesnoro
JIeUCTBUSA TEIJIOBOI
MaIHBI.
Huko
K03 dunreHT

JNECUCTBUSI.

Kappo u ero
THOJIE3HOTO

Okonorudeckue MpoOIIEeMbl
TEIUIOIHEPTETUKH.

TexHuyeckue ycTpoilcTBa U
MPaKTUYECKOE MPUMEHEHHE!
JIBUTaTEINb BHYTPEHHETO
CropaHus, OBITOBOIA
XOJIOUIBHUK, KOHIUIOHED
B IIOBCEIHEBHON  KU3HU

JIBUTATEIIS

(U3MKHN U TEPMOIMHAMHUKH.

Pemenne KauyecTBEHHBIX 3ajad C
OIOpPOM Ha W3Y4YEHHbIE B pasJele
«MoekynspHas ¢dusnka u
TEepMOANHAMHUKA»
3aKOHOMEPHOCTH U  (hU3UUECKHe

3aKOHBI,

SIBJICHHSI.
PabGora B rpynmax mpm aHammse
JOTIOJTHUATEIBHBIX

UH(MOPMALUH N0 TeMe

HNCTOYHHUKOB

3.3

ArperaTtHbie
COCTOSIHHSI BELIECTBA.
®a30BbIE IEPEXOABI

(59)

IMapooGpazoBanue u
KoHIeHcanus. McnapeHue u
KHIIEHUE.

AOcomroTHas u
OTHOCHUTENIbHAS  BJIAYKHOCTH
Bo3ayxa. HaceieHHbIi nap.
VnenpHas TeroTa
napooOpa3oBaHUsL.
3aBHCHMOCTh TEMIIEPATyPHI
KHIIEHHS  OT  JaBJIEHHS.
TBépnoe TEJO.

[TpoBenenue 9KCIIEpPUMEHTA:
n3MepeHue OTHOCHUTEBHON
BIAXHOCTH  Bo3ayxa.  OreHka
aOCOJIOTHBIX M OTHOCHTEJIBHBIX
MOrpenIHocTen U3MepeHuit
(bM3HYECKUX BEJMIHUH.

M3ydenne CBONCTB HACBIIIEHHBIX

MapoB, croco0oB U3MEPEHUS
BIAXKHOCTH

Habmronenne KHITCHUS npu
[TOHMKEHHOM JIABJICHNH,

Bbubaunorexa [JOK
https://m.edsoo.ru/7

f41bf72

OpHEHTHPOBAaHHBI B JESITEIBHOCTH Ha
HaYYHEIC 3HaHUS O TIPUPOJIC U 00IIecTBe,
B3aMMOCBSI3SX YeNIOBEKa C MPUPOJTHON U
COILMaIbHOM Cpeloit.
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Kpucrannuueckue u

amMopdHbIe Tena.
AHmM30TpOIIHUS CBOWCTB
KPHCTAJIIOB. Kunkue

kpuctamisl.  COBpEeMEHHbIE
MaTtepuansl. IlnaBnenue u
KpHUCTalu3anus. Y aenbHas

TeIIoTa IJIAaBJICHUS.
CyOnmmarus.

YpaBHenue TEII0BOTO
Oananca. Texuuueckue

YCTPOWCTBA U MPAKTUYECKOE
NPUMEHEHNE: THTPOMETP U
MICHXPOMETpP,  KaJIOPUMETP,
TEXHOJIOTHH IOy 4EHHS
COBPEMCHHBIX MaTepHaoB,
B TOM qrcie
HaHOMAaTepHasoB, u
HaHOTEXHOJOTUU

Pasnea 4. DJEKTPOJUHAMMKA (22 u)

HarpeBaHus " TUTABIICHUS
KPHCTAJUTMYECKOTO BEIECTBA.
OObsicHEeHHE TPHUHIMIIOB JCHCTBUS
u YCIIOBUH 0e301acHoro
UCTIONB30BAaHUA B TOBCETHEBHOU
KM3HU TUTPOMETpA, NCHXPOMETpa,
KaJIOpUMeTpa.

N3yueHne TeXHOJIOTUH NOJy4YEHUs
COBPEMCHHBIX MaTE€pPHAJIOB, B TOM
YHciie HAHOMATePUaJIOB.

Pemenne pacuy€THBIX 3a7ad C SBHO
3aJaHHON (PH3MUECKOW MOJENBI0 C
UCIIOJIb30BaHHEM YpaBHEHUS
TEeIUIoBOro OanaHca.

Pemenne KadecTBEHHBIX 3a7ad C
ONOpPOH Ha W3YyYEHHbIC 3aKOHBI,
3aKOHOMEPHOCTH U  (hU3MUECKHe
SIBJICHUSI 10 TEME.

Pacnio3HaBanue ¢busnyecknx
SBJICHUH B YYEOHBIX ONBITAX W
OKpy»arolieil xu3Hu: nedopmanms
TBEPABIX  TeNl, HAarpeBaHWe W
OXJIKAECHHE  Tel,  HW3MEHEHHe
arperaTHbIX COCTOSTHUH BeIlecTBa U
00BsICHEHNE X Ha OCHOBE 3aKOHOB
1 GOPMYIT MONIEKYIISIPHON (DU3UKH.
Hcnons3oBanne nH(GOpMaMOHHBIX
TEXHOJOTUH s MOKMCKa,
CTPYKTYPHUPOBaHHUS,
UHTEPIIPETAllMN M TPEICTaBICHHS
uHpopMalMKM  NpPH  HOATOTOBKE
co001eHnit 0 MIPUMEHEHUN
3aKOHOB MOJIEKYJSIDHOH (HM3MKH U
TEpMOAMHAMUKMA B TEXHHKE U
TEXHOJIOTHSIX




4.1

Onekrpocraruka (10

1)

DneKTpu3ays TEI.
OnexTpudeckuil 3apsan. Jsa
BUJA IMEKTPUUECKUX
3aps0B. IIpoBogHuKH,
JUDIEKTPUKA u
MOJIYIPOBOJHUKH. 3aKkoH
COXpaHEeHUs
3IEKTPUUYECKOTO 3apsa.
BzaumopelictBue  3apsnosB.
3axkon Kynona. Toueunslit
3NEKTPUUYECKUI 3apsi.
OneKTpuYecKoe NoJe.
Hanpsoxéanocts
3JIEKTPHUUYECKOTO OJISL.
ITpunnun CyIEPIIO3ULIUN
3JIEKTPUYECKUX MoJei.
JIunuu HaNPsKEHHOCTH
3JEKTPUUECKOTO MOJI.
Pabora Q701
3IEKTPOCTATUYECKOTO MOJIS.
ITorenmuai.
noreHnuanos. IIpoBogHHUKH

n JAUDJICKTPUKHN B

Pasnoctn

AJIEKTPOCTATHYECKOM TIOJIE.
Jusnexkrpudeckas
MIPOHHUIIAEMOCTb.
DNEeKTPOEMKOCTb.
Konnencarop.
OneKTpOEMKOCTb  IIOCKOTO
KOHJIEHCATOopa. OHeprus
3apsKEHHOT0 KOHJEHCATOopa.
TexHuueckue ycTpoiicTBa H
MpPaKTUYECKOE MPUMEHEHHE!
AIIEKTPOCKOII, JIEKTPOMETD,
AIIEKTPOCTATHIECKAs

3amurTa, 3a3C€MJICHUC

[Iposenenue IKCIICPUMEHTA!
U3MEPEHUE INEKTPOEMKOCTH
KOHJICHCATOpA.

Onenka a0COIFOTHBIX i
OTHOCHTEILHBIX MOTPEIIHOCTEH

n3MepeHni (PU3NIECKUX BEIHIHH.

W3yueHne nNpuUHIMIOB JEHCTBUS
3JIEKTPOCKOTA, JIEKTPOMETPA,
KOHJIEHCATOopa.

W3yueHnne npuUHUMIIOB AEHCTBUS U
YCIIOBHA 0€30MacCHOTO MPUMEHEHUS

B TIPaKTHYECKOH JKHM3HH,
KOTIMPOBAIILHOTO amrmapara,
CTPYHHOIO IIPUHTEpA.

PaccmoTtpenue ¢busnueckux
OCHOBaHHMH  3JIEKTPOCTATUYECKOMH
3aIIUTHI u 3a3eMJICHUS
3JIEKTPONPUOOPOB. Pemenue
pacy€THBIX 3a7ad ¢ SBHO 3a/1aHHOM
¢dusHIecKoit MOJIETIBIO c
HCTIONIb30BAaHHEM OCHOBHBIX
3aKOHOB u ¢hopmyn
JIEKTPOCTATHKH. Pemenne

KaueCTBEHHBIX 3aJad C ONOpOH Ha

N3Yy4YCHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U  (U3MUECKHe
ABJICHUS DJICKTPOCTATHUKU.

PacnoszHaBanue ¢bu3nIecKnx

SBIICHHI B y‘le6HLIX onbITax H

OKpYyXaromien JKU3HU:
3JIEKTpU3ALIUS TelI,
B3aUMO/JIEHCTBUE 3apsI0B u

00BsSICHEHHE WX HAa OCHOBE 3aKOHOB
1 HOPMYIT DIEKTPOCTATUKH.
Onucanue

WU3Y4YEHHBIX  CBOICTB

BCHIICCTBA n QJICKTPHUUCCKUX

bubanoreka [JOK
https://m.edsoo.ru/7

f41bf72

Beipakaromuit MO3HaBaTEJIbLHBIE
HHTEPECHl B Pa3HBIX  MPEIMETHBIX
obnactsix ¢ yuérom

WHIUBHYJTbHBIX HUHTEPECOB,
CIIOCOOHOCTEM, JOCTHKEHHIA.
JIeMOHCTPHPYFOLIHIA HAaBBIKH
HaOJIONEHUI,  HaKOIUICHUS  (haKTOB,

OCMBICJICHHS OTIBITA B
€CTECTBEHHOHAYYHOM U T'yMaHUTapHOU
o0JacTsAX MO3HAHMS, HCCIIE0BATEIbCKON
JIESITEIIbHOCTH.
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4.2

ITocTostHHBINM

BHCKTpI/I‘ICCKI/Iﬁ TOK.

Toku B pa3iaM4IHBIX
cpenax (12 1)

3JIEKTPONPUOOpPOB,
KOHJIEHCaTop,
KONMPOBAJIbHBIN
CTPYHHBIH IPUHTED

ammapar,

DNeKTPUIECKHA TOK.
YcnoBust  CyIIeCTBOBaHUS
INEKTPUUECKOTO
Hcrounukn  TOKa.
ToKa. I1oCTOSIHHBIHN TOK.
Hamnpsoxenue.

3akon Owma g ywacTka
IETIH. DneKTpuIecKoe
COIIPOTHBJICHHE.

YaenbHoe  CONPOTUBIICHHE

TOKA.
Cuna

BEILECTBA.
IocnenoBarensHOE,
napajuieIbHOe, CMEIIaHHOE
COCJITHEHUE IPOBOJIHUKOB.
Pabora 3JIEKTPUUYECKOTO
Toka. 3akon Jxoymns-Jlenma.
MOoOUHOCTh 3JEKTPUUYECKOTO

TOKa.

SIBIICHHI c HCIIOJIH30BaHUEM
(usndeckux BEJIUYMH:
AJIEKTPUYECKUN 3apsn,
HanpsKEHHOCTh  3JIEKTPUYECKOTO
MoJIs, MOTCHIIUAT, pa3HOCTh

MIOTEHLNAJIOB, MIEKTPOEMKOCTD.
AHanmm3 (QU3MYECKUX IIPOLECCOB H

SBICHHH  C HCTIOb30BaHHEM
¢u3mdecknx ~ 3aKOHOB:  3aKOHA
COXpaHeHHs NEKTPHIECKOTO

3apsina, 3akoHa KyioHa.

PabGota B rpynmax mnpu aHanuze
JOIIOJTHUTCIBbHBIX HCTOYHHUKOB
nHpopmanuu u MOJTOTOBKE
COOOIIEHUH O TPOSIBICHUN 3aKOHOB
3JIEKTPOCTATUKU B  OKpY’Karollen
XKW3HM W TPUMEHEHHH UX B

TCXHHUKEC

IIpoBenenue JKCIIEPUMEHTA!
N3y4YeHNE CMELIaHHOTO COCMHEHHMS
pe3ucropoB;  u3Mmepenue  I/IC
HNCTOYHHUKA TOKa U €r0 BHYTPEHHETO
CONPOTHUBIICHNS; HaOr01eHne
JIEKTPOIIH3A.

Ouenka a0COJIFOTHBIX u
OTHOCHUTCJIIbHBIX HOFpeHIHOCTeﬁ
n3MepeHni (PU3NIECKUX BEITHIHH.
OOBsicCHEeHHEe TPUHINIIOB IEHCTBUSA
u YCIIOBUH 6e301acHoTo
MIPUMEHEHNUS amIepMerTpa,
BOJITMETPA, PEOCcTaTa, HCTOYHHKOB
JJIEKTPOHArpeBaTENbHBIX U

DJICKTPOOCBETUTCIIbHBIX HpI/I60pOB,

TOKa,
TepMOMETpa COTMPOTHBIICHHS,
BAaKyyMHOTI'O JuoAa, TCPMUCTOPOB U
(hoTope3nucTopos,

bubnuoreka IIOK
https://m.edsoo.ru/7

f41bf72

OpHUEHTUPOBAHHBIA B JIEATEIBHOCTH Ha
Hay4YHbI€ 3HAHUS O MPUPOJE U O0IIEeCTBE,
B3aMMOCBSI3SIX YEJIOBEKA C MPHUPOIHON U
COLMaIbHOM Cpeloii.
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ONeKTpOABIKYIIAsA CWiia M
BHYTpPEHHEE CONPOTHUBIICHHE
UCTOYHUKA ToKa. 3akoH Oma
JUIL  TIONTHOM  (3aMKHYTO#)

JNEKTPUYECKON LIETH.
Kopotkoe 3ambIkanue.
DneKTpoHHas

MIPOBOJNMOCTD TBEPABIX
METAaJUIOB. 3aBHCHMOCTH
COTIPOTHBIICHUSI ~ METAJJIOB
OT TEMITEPATYPHL.
CBepXIIpOBOIUMOCTb.
DNeKTpUYecknii  TOK B
BaKyyMe. CgoiicTBa
OJICKTPOHHBIX ITYYKOB.
ITonynpoBoHUKH.

CoOcTBeHHAsT W TpHUMeECHAs
MIPOBOJUMOCTD
TOJTYTIPOBOJHHKOB.
CaolicTBa p-n-nepexoja.
[MomynpoBoIHUKOBEIE
npuOOphl.  DIEKTPUUECKUN
TOK B  pacTBOpax W
pacruiaBax 3JeKTPOJUTOB.
DNeKTpOIUTHIECKAS
JIUCCOLUAITUS. DIEKTPOIIH3.
DNEeKTPUYECKUH TOK B ra3ax.
CamocTosTenbHbINH u
HECaMOCTOSITENIbHBII
paspsa. Mounnus. [lnazma.
TexHuueckue ycTpoiicTBa H
MPaKTHUECKOe TPHMEHEHHE:
aMIiepmeTp, BOJIBTMETD,
peocTar, HMCTOYHHKH TOKa,
JJIEKTpOHArpeBaTENbHbIC

prOOPEI,

MI0JIyIIPOBOIHUKOBBIX JTHOJOB,
raJbBaHUKU.
Pemienne pacy€THbIX 3a/ay C SBHO

3aJJaHHOM (PU3UUCCKOU MOJENBI0 C

UCIIONIb30BaHHEM OCHOBHBIX
3aKOHOB W (opMyn  TeMbl
«ITocTostHHBII 3JEKTPUYECKUI
TOK».

PacniosnaBanue ¢$u3mIecKnx

SBICHUA B YYEOHBIX ONBITaX U
OKpYyXarolen JKH3HH:
3JIEKTpUYECKast MIPOBOJUMOCTb,
TEIJIOBOE, CBETOBOE, XUMHYECKOE,
MarHuTHOE JEUCTBUS TOKA.

AHanu3 dJeKTPUUYECKUX SBICHUN U
MPOLIECCOB B LEMNSAX MOCTOSHHOIO

TOKa C HCIIOJIB30BAHUECM 3aKOHOB!:

3akoH  Oma,  3aKOHOMEPHOCTH
[IOCJIEI0BATEILHOIO u
apajuIeIbHOTO COCIUHEHUS
MPOBOIHUKOB, 3akoH Jkoyms-
Jlenma.

Onncanue W3Y4YCHHBIX CBOMCTB

BEIIIECTB M JEKTPHUUECKUX ABJICHUI
C HCIOJB30BAHHEM  (PU3MUECKHX

BEJIMYUH: DJIEKTPUYECKUM 3apsn,
cuiia TOKa, 3JIEKTPUYECKOE
HalPsDKEHUE, JNIEKTPUYECKOE
COIIPOTHBIICHUE, Pa3HOCTb

moreHimanos, JJIC, pabora Toka,
MOIITHOCTh TOKa.

Hcnonp3oBanne MHOOPMAIIMOHHBIX
TEXHOJIOTUI JUIS
CTPYKTYypHUPOBAHUS,

HUHTEpIpETalMM U MPEACTaBICHUS

[OMCKA,

nHGOpPMAIMM  TPU  TOJITOTOBKE




PesepBHOe Bpems (2 u)

3IIEKTPOOCBETHTEIBHBIC
puoopHI, TEPMOMETP
COIPOTHUBIICHHS, BAKYYMHBIN
JIHO], TEPMUCTOPHI "
(hoTope3ucTopsl,

MOy IPOBOTHUKOBBIM  [IHO/I,
rajbBaHUKa

co001IeHnT 0 MIPUMEHEHUN
3aKOHOB IIOCTOSIHHOTO TOKa B
TEXHUKE U TEXHOJIOTUIX




11 KJIACC

DJIeKTPOHHBIE
HaumenoBanue
Ne (undposbie)
/ pa3ae/ioB U T€EM OcHOBHBIE BH/IbI 1eSITEILHOCTH IesreBble OpUEHTHPHI Pe3yJIbTATOB
n/m OcHoBHOe coaep:KaHue o0pa3oBaTebHbIC
nporpaMmmMmbI o0yuaImxcs pecypebi BOCIIMTAHUA
Pasnea 1. DJIEKTPOJMHAMHUKA (11 1)
[MocTosiHHBIE MarHHThbl.
BsanvoeiicTare [IpoBenenue 9KCTIEPUMEHTA:
HOCTOSHHBIX MarHnTop.  HM3Y4eHHE MarHUTHOTO noJst
MartnTHoe moe. Bekrop = KATYIIKH € TOKOM; HCCIENOBAHHE
MATHUTHOM MHAYKIHA JICUCTBHUS TOCTOSIHHOTO MAarHuTa Ha
Mpunmun  cynepriosumun | PAMKY € TOKOM;  HCCIieNoBaHue
MAFHHUTHBIX TIoneil. Jluppu = ABJICHHS 9JIEKTPOMarHUTHOU
MATHMTHO uHAyKuy, | ARAYKUMH. Onenka aOCONIOTHBIX U
KapTuna nuuuii MaraptHoji =~ OTHOCHTEIBHBIX MOTPETTHOCTEH 5
MHTyKIHHI nons | A3SMEpEHHH (U3MYECKNX BEJINYNH. Boipaxkaroniuii NO03HAaBAaTCIIbHBIC
OCTOSHHBIX Marautop, OOBACHEHHE NPUHIMIIOB JEHCTBUSA UHTEpechl B PAa3HBIX IIPEJMETHBIX
MarnutHoe none ¥ yciaoenu GesomacHoro 00macTax ¢ y4éTom
MIPUMEHEHHUS MIOCTOSTHHBIX
Maruuthgoe moie. @ [POBOAHMKA C TOKOM. P Bubimoreka WHIUBUYaJTbHBIX HHTEPECOB,
Kapruna mumuii uHgykuuu MArHHTOB, 3JIEKTPOMArHUTOB, 5 . N
DNIEKTPOMArHUTH OIIEKTPOJIBUTATENS,  YCKOPHTEIEi OK CHOCOOHOCTCH, MOCTIDKCHIH.
1.1 p MArHUTHOTO TIOJISI JJTMHHOTO TpoA > YCKODHTET I 1 N
. €MOHCTPUPYFOLHN HaBBIKH
ag uaayknus (11 mpsmoro  mpoBommmka  m | OVICMCHTAPHBIX HACTHIL - hitps://m.edso0.ru pHoy
VIHIyKIJMOHHOM MeuH. HaOIOICHUH, HAKOIUICHHUS (PaKTOB,
1) 3aMKHYTOTO KOJIBLIEBOTO i [7§41c97¢
NPOBOHNKA, KATYIIKH C Pemenne pacu€THBIX 3amay  Ha AE s LA OCMBICJICHHSI OTIBITA B
tokoM. Omeir  Dpcrega. [PUMCHEHHE opmyn TEMBI €CTECTBEHHOHAYYHOU U
BsaumopeiictBue «MarnutHoe HoJe. I'yMaHUTApHOH 06IaCTAX MO3HAHMUS,

HpOBO}IHI/IKOB C TOKOM.

Cuna Awmrepa, e€ MOIYJb |
HalpaBJICHUE.

Cuna JlopeHma, e€ MOAyb U

HaIlpaBJICHUE. JBrxeHue

3apsUKEHHOM  4YacTULbl B
OJTHOPOJHOM MAarHUTHOM
moJe. Pabota CHITBI
Jlopenua.

3J'IeKTpOMal"HI/ITHaH HUHAYKOUS).

Pemenne kauyecTBEHHBIX 3a7ad C
ONOpPOH Ha W3yYEHHbIE 3aKOHBI,
3aKOHOMEPHOCTH M  (hHU3WdecKue
SIBIICHUSI TeMbl «MarauTHoe IIoJIe.
9HeKTpOMaFHI/ITHaH HHIOYKOUS).
Omnpenernenne HapaBJICHUSA
BEKTOpa HHIAYKIIMM MarHuTHOT'O

1oJig MPOBOAHUKA C TOKOM, CHJIbL

HCCIIEIOBATEIIbCKON MEITEITbHOCTH.
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SIBneHue 37€KTPOMAarHUTHOM
uaaykiuu. IloTok BekTOpa
MarHuTHON MHIYKLUU.

DNeKTPOABIKYIAS cuna
WHIYKLIHH. 3aKkoH
31EeKTPOMarHuTHOMN
nHaykuuu Papanes.
BuxpeBoe  anekTpuueckoe
moje.  DIEKTPOABIKYIIAs
cua WHIYKIUH B
MPOBOJHUKE, JBIKYLIEMCS
MOCTYIIATEeILHO B
OOHOPOJIHOM MarHuTHOM
noJe.

IIpasuio JleHna.
WnnyktuBHOCTH.  SIBNEHUHE
CaMOMHAYKIIHH.
DJeKTPOABIKYIIAS cuia
CaMOMHAYKIIHH.

OHeprus MarHUTHOTO MOJIs
KaTyIIKH C TOKOM.
DNEeKTPOMarHUTHOE  TOJIE.
TexHuyeckue ycTpoicTBa U
MPaKTUYECKOe IMPUMEHEHHE!
IOCTOSHHBIC MAarHuThlI,
QJICKTPOMArHuThI,
3JIEKTPOABUraATENbD,
YCKOPHUTENH 3IEMEHTapHBIX

JacTull, ”THAYKIIMOHHAA IeYb

Pasnea 2. KOJIEBAHUSA U BOJIHBI (24 4)

Awmriepa u cuibl JlopeHna.

Pacnio3HaBanue ¢busnyecKknx
SBJICHUII B y4eOHBIX OIBITAX |
OKpYyXaromien SKU3HU:
B3aUMO/ICHCTBUE MarHuTOB,
AJIEKTPOMarHuTHast HHIYKIHS,

JIEUCTBHE MAarHUTHOTO IIOJS Ha

MIPOBOIHUK c TOKOM "
JBUKYLIUICS 3apsi.
Ananms JIEKTPOMATrHUTHBIX

SIBJICHHH C HCIOJB30BaHUEM 3aKOHA
3J'IeKTpOMaFHI/ITHOﬁ WHAYKIOWH.

OnucaHue M3Y4YCHHBIX CBOMCTB

BEIIECTB U  3JIEKTPOMATHUTHBIX
SIBJICHUM c HCII0JIb30BaHUEM
(GU3NYECKUX BEJIMYUH: HMHIYKIUSA
MarHUTHOTO TMoJi, cuja Awmimepa,
cuina JlopeHna, HWHAYKTUBHOCTb
KaTyIIKH, SHEPTUS SJIEKTPUUECKOTO

M MarHUTHOTO ITOJIeH

2.1

Mexannueckue u
AJIEKTPOMArHUTH
sIe KoseOanus (9

a)

KonebarenpHass  cucrema.
CBOOOJHBIE MEXAHUYECKHUE
Kosebanus. I'apMoHMUecKHe
KOJICOaHUSI. [epuon,
4acToTa, aMIUIATYa U dasa
KoseOaHuH. IIpy>xuHHBIH

HUccrenoBanue apamMeTpoB
Kose0aTenpHO CHCTEMBI -
MEPHUOa, YACTOThHI, AMIUTUTYIbl |
¢da3pl  KomeOaHMH  (NMPY>KHMHHBIN
W/WTA MaTeMaTHYSCKUA MasiTHUK).
Haomonenue 3aTyXaroIIHNX

Bubmanoreka
LHOK
https://m.edsoo.ru

[7f41c97¢

Bripaxkatomuit
WHTEPEChl B PAa3HBIX MPEIMETHBIX
00yacTsax ¢ yayérom

I1I03HaBaTCJIbHBIC

WHAWBUIYaJTbHBIX HUHTEPECOB,

CIIOCOOHOCTEH, JOCTHKEHHMIA.
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MasSTHHK. MaTeMaTHdecKui
MAasITHUK. YpaBHeHHE
TapMOHUYECKUX KOJICOaHUH.
IIpeBpaiieHue 3HEPTUH TPU
TapMOHHUYECKUX
KOJICOaHHUSX.
KonebarennHbIit KOHTYD.
CB0OOIHEIE
3JIeKTPOMarHUTHEIE
KolleObaHuss B  HJAEAIbHOM
KoJIeOaTeNbHOM  KOHTYpE.

AHajorus MEXIY
MEXaHUYECKUMH u
9JIEKTPOMArHUTHBIMHU

KOJICOaHUSMH. ®dopmyna
Tomcona. 3aKkoH

COXpaHCHHMS  JHEprMH B
U/IeaIbHOM  KoJe0aTeIbHOM
koHType. IlpeacraBnenue o
3aTyXalommx  KoJeOaHusX.
BriHyx1eHHBIE
MEXaHHYecKHe KoJieOaHusI.
Pesonanc.  BrlHyXIeHHBIE
AJIEKTPOMarHUTHBIE
KkoeOanus.  [lepeMeHHEBIH
TOK.

CuHycouanbHBIN
NIEPEMEHHBIN TOK.
Mo1iHocTh IIEPEMEHHOTO
TOKa.  AMINIIUTyAHOE U

JIeHCTBYIOILIEE 3HaueHUE
CHJIBI TOKa W HalpsDKEHHUS.
Tpancdopmatop.
[IpousBoxacTBO, mepenava u
notpebieHue
3NEKTPUYECKOU DHEPIuM.

OKOJIOTHYECKHE PHUCKH IIPH

koseOanuii. MccnemoBanne CBOMCTB
BBIHYKJICHHBIX KOJICOaHMIA.
Habnronenue pe3onanca.
[IpoBsenenue IKCIICPUMEHTA!
HCCIICIOBAHHE 3aBHCHMOCTH
Meprosia MajiblX KoJeOaHWi Tpy3a
HA HHUTH OT JUTMHBI HUTH U MacChl
rpy3a; MCCIeI0BaHNE TEPEMEHHOTO
TOKa B IIENHA W3 IOCJIEIOBATEIHEHO
COEAMHEHHBIX KOHJIEHCATopa,
KaTyIIKA B PE3UCTOpa.

Omenka a0COITFOTHBIX u
OTHOCHUTCJIbHBIX HOFpeHIHOCTeﬁ
U3MEPCHUH (PU3MUYSCKUX BEINYMH.
OOBsiCHCHHE TPUHIINIIOB NCHCTBUS
u YCIIOBHHA 0e301macHoro
MIPUMCHCHUS 3JIEKTPHUYECKOTO
3BOHKA, TEHEepaTopa IEepEeMEHHOTO
TOKa, JTMHAHN 3JICKTpoIepesay.
Pemiennie pacy€THbIX 3ajlay C SIBHO
3aIaHHON (PU3UYECKON MOJENBIO C
HCTIOB30BaHUEM OCHOBHBIX
3aKOHOB U (POPMYII, ONICHIBAFOIIINX
MEXaHUIeCKUe u
AJIEKTPOMAarHUTHEIC KOJICOaHMUS.
Omnwucanue MEXaHUIECKUX u
9JIEKTPOMArHUTHBIX KoJeOaHuH C
UCTIOJIB30BaHHEM bu3nyecKknx
BCJIIMYUH: nepuong u qacToTa
konebanuii, amruutyaa W (asa
KoneOaHui, 3apsa W cuiia TOKa B
TapMOHHUYECKUX
AJIEKTPOMArHUTHBIX KOJICOAHUSX.
Permrenne kadecTBEHHBIX 33434 C
OMOpPOA HA W3YYCHHBIC 3aKOHBI,
3aKOHOMEPHOCTH,  OIHCHIBAIOIIHE
MEXAaHHUYCCKUC u

JemoncTpupyroumit HaBBIKU
HAOJIOICHUH, HAKOIUICHUSI (HaKTOB,
OCMBICJICHUS OTIBITA B
€CTECTBCHHOHAY4YHOI u
TYMaHHUTapHOW 00JacTAX MO3HAHUA,
HCCIIEeIOBATENILCKOMN IeATEIbHOCTH.




IIPOU3BOJCTBE
anekTpodHeprun. Kynbrypa
HUCIIOJb30BaHUS
3JIEKTPO3HEPTUU B
MMOBCEIHECBHOM JKU3HU.
TexHuueckne ycTpoicTBa U
MIPAKTUYECKOE NPUMEHEHUE:!

9IIEKTPOMATHUTHBIC KOJICOAHMSI.
Pabora B rpymmnax npu
NOPOBEICHUH U
pe3ynbTaToB
aHanm3e
HCTOYHHKOB

TUITAHUPOBAHUH,
HHTEPIIPETALUH
OIIBITOB, "
JIOTIOJTHUTENBHBIX
HHPOPMALIUH TI0 TEME

2.2

Mexannueckue u
AIEKTPOMArHUTH
bI€ BOJIHHI (5 1)

3JEKTPUYECKUI 3BOHOK,

TeHepaTop TIEPEMEHHOTO

TOKa, JIVHUH

3NeKTporepeaad

MexaHunyeckue BOJIHBI, OpHEHTUPOBAHHBIA B JEATEILHOCTH

YCIIOBUSI PacIpOCTPaHEHHUS.
Ilepuon. CxkopocTb
pacnpocTpaHeHusT ¥ JJIHHA
BonHEL.  llomepeunbie U

MMpOAOJBbHBIC BOJHBI.

Wnrepdepenuus u
TUGpaKus MEXaHUIECKUX
BOJIH.

3Byk. CKOpOCTH  3ByKa.

I'pomkocts 3Byka. Beicora

TOHA. TemOp 3ByKa.

3HeKTpOMaFHI/ITHBI€ BOJIHBI.

VYcnopus H3JIYyYCHUA
QJICKTPOMAruMTHBIX BOJIH.
Bzaumnuas OopucHTalusA

BektopoB E, B, u B
3JIEKTPOMArHUTHOU BOJIHE.
CaoiicTBa

AIIEKTPOMATrHUTHBIX  BOJIH:
OTpa)X€HHE, MPEIOMIICHUE,
Iudpakus,
CxopocTb

OJICKTPOMArHMTHBIX BOJIH.

HOJISI P3N,
uHTephepeHIusL.

[Ikana >7EKTPOMArHUTHBIX

Wzyuenne 00pa3oBaHUA u
pacipoCcTpaHEHUs MOINEPEeYHbIX U
MIPOAOJIBHBIX BOJIH.

Habmonenue OTpaXXEHUS
TIPEJIOMIICHUSI, HWHTEppEpeHINn U
JT(PAKIUK MEXaHHYECKHX BOJIH.

HabmrogeHne CBSI3M  TPOMKOCTH
3BYyKa )44 BBICOTBI TOHa C
aMILTUTY 10M 51 4acTOTOM
KoJieOaHu i, 3ByKOBOT'O PE30HAHCA.

Hccnenosanue CBOWCTB
AJIEKTPOMAarHUTHBIX BOJIH:
OTpaKeHHE, MpeJIoMIICHUE,
TOJISIPH3ALINS, Iudpakus,
HHTEPEPCHITHS. Uzyuenue
yCIOBHI W3ITy4eHus
OJICKTPOMArHUTHBIX BOJIH,

B3aUMHOW OpHEHTaluu BeKTOpoB E,
B, 1 B 3J€KTPOMAarHUTHON BOJIHE.
N3yuenue IIPUMEHEHHUS
3JIEKTPOMarHUTHBIX BOJIH B
TEXHHKE U OBITY.

OObsicHEeHNE TPHUHIIMIIOB JCHCTBUS
u YCIIOBUH 6e301acHoTo

MNPUMCHCHUSA MY3bIKaJIbHBIX

Bubmanoreka
[HOK
https://m.edsoo.ru

[7t41c97c

Ha HaydYHBIe 3HAHWA O TPUPOAE U
00I11eCTBE,

B3aMMOCBS3SX YeJIOBEKa C MPHUPOIHOM
U COLMAJIbHOU Cpesoi.



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

2.3

Ontuka (10 4)

BOJIH. IIpumenenue
3JEKTPOMAarHuTHBIX BOJIH B
TEXHUKE U OBITY.

IIpyHIUOBl paguoCBsA3U U
TEeJIEeBUICHHUS.
Panuonokanus.
DNeKTpOMarHUTHOE
3arpsi3HEHUE  OKpYyXKarolleu
Cpenpl.

TexHu4yeckue ycTpoilcTBa U
MPaKTHIECKOE MPUMEHECHHE:

MY3bIKaJIbHbIE
WHCTPYMEHTHI,
yIBTPa3ByKOBas
JIMAarHOCTHKA B TEXHHKE M
MEJIULIUHE, panap, "
paavonpuéMHUK, TEJIEBU30D,
anTteHHa, Ttenedon, CBU-
IeYb

T'eomerpuueckas ONTHKA.
IIpsiMonuHeliHOE
pacnpocTpaHeHHEe CBEeTa B
oaHopoaHou  cpene. Jlyu
cBeta. TodYeUHBIM HMCTOYHHMK
ceera. OTpaxeHue cBeTa.

3aKOHBI OTpaKeHHsI CBETa.
[TocTpoenue n3obpaxxeHuii B

HWHCTPYMEHTOB,
JUarHOCTHKH B

YJIbTPa3ByKOBO
TEXHUKE U
panapa,
paaroNnpHEMHUKA, TEJIEBU30Pa,
tenepona, CBY-neuwn.
Ppacy€THBIX u

MCIUINHE,

AHTCHHBI,
Peienue
KaueCTBEHHBIX 3aJad C ONOpOH Ha
H3Y4YEHHBIE
3aKOHOMEPHOCTH,  ONMCBHIBAIOLIUE
pacupoCTpaHEHUE MEXaHUYECKUX U

3aKOHBI u

3JIEKTPOMArHUTHBIX BOJIH.
Hcnonp3oBanue MH(GOpMAMOHHBIX

TEXHOJOT UM s MOKMCKa,
CTPYKTYPHUPOBaHHUSI,
HHTEPIPETAIIMA U TPEICTABICHUS
uHpOpPMAIUK  TpPU  MOJATOTOBKE
cooOmennii 00  WCITOJIBb30BaHUU
AIEKTPOMArHUTHBIX BOJIH B
TEXHHKE.

Yvactne B JAWUCKyccHu 00
ANIEKTPOMArHUTHOM  3arpsS3HCHUH
OKpY>Karollei cpeibl.

Pabota B rpymnmnax npu
IUTAaHUPOBAHUU, IIPOBEACHUN u
UHTEepIpETAIN pe3yIbTaToOB
OIIBITOB nu aHAJIU3¢C
JIOTIOJTHUTETBHBIX

nHpopManuu 1o Teme

HCTOYHUKOB

N3yuenue SIBIICHUS IIOJIHOTO

BHYTPEHHEIO  OTPaXX€HUs,  €ro
NIPUMEHEHUS B CBETOBOJIE.

N3yuenne Mozenell MHUKPOCKOIA,

TEJIECKOTA.
IMomyuenune cnekTpa ¢ NOMOIIBIO
TIPU3MBI " JT(paKInOHHON

peHIéTKI/I. I/ISMepGHI/Ie 1oKa3arTeis

bubmmoreka
HOK
https://m.edsoo.ru

[7f41c97¢

OpHUEeHTHPOBAHHBI Ha TPUMEHEHHE
3HAHUHW €CTECTBEHHBIX W COIIMAJIBHBIX
HAyK JUIs

pelieHust 3aja4 B OOJAaCTH OXpaHsbl
TIPUPOIHI, CBOHX
ITOCTYTIKOB ¥ OIICHKH

WX BO3MOXXHBIX TIOCJIEACTBHH IS
OKpPYXAalolIel Cpeibl.

IIaHUPOBAHUA
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TIOCKOM 3epKae.
IIpenomnenue CBETa.
3aKOHBI IPEJIOMJICHUS CBETA.
AOCONIOTHBI  TOKa3aTelb
MIPEJIOMIIEHUS. ITonnoe
BHYTpEHHEE
IIpenenpHbIi yroja MOJIHOTO
BHYTPEHHETO OTPaXKCHUSI.
Hucriepcust cBeta. CIOXHBII
coctaB Oenoro csera. LIBer.
Cobuparomrue u

OTpaKCHUEC.

pacceuBaromue JIUH3BL.
Tonkas nunH3a. DoKycHOe
paccTosiHHE ¥ ONTHYECKast
cuia TOHKOH JIMH3BL.
[MTocTpoeHue u3o0pakeHuit B
coOuparomux u
paccenBaromnux JH3AX.
®opMysia TOHKOW JIMH3BL.
YBenuueHue, JaBaeMoe
JIUH301.
Ilpenensl  mpumMeHUMOCTH
FeOMETPUUECKOM ONTHKH.

Bonnosas OITHKA.
Wnrepdepenuus CBeTa.
KorepeHTHbIE HCTOYHUKHY.

HaOIIOEHUS
MaKCUMYMOB U MUHUMYMOB
B nHTEp(EpEeHIIMOHHOMN
KapTuHE oT JIBYX
cHMH(pa3HBIX  KOT€PEHTHBIX

YcmoBus

HNCTOYHHUKOB.

Judpaxius CBeTa.
JudpakimonHast  peméTka.
Ycnosue HaOIOACHUS

TJIAaBHBIX MAaKCHUMYMOB TIIpU

NPENOMIICHUS CTEKJIA.
Hccnenosanue CBONCTB
U300paKeHUH B TMH3AX.
OObsicHEeHHE TPHUHIMIIOB JCHCTBUS

u YCIIOBUH 0e301acHoro
MIPUMCHCHHUS OYKOB, JYTIBL,
¢doroammapara, MIPOEKITHOHHOTO
ammapara, MEKPOCKOIIA, TEJIECKOTIa,
BOJIOKOHHOK OITHKM,
I paKITMOHHON pemeéTKHy,
TIOJISIPOHIA.

Pemienne pacy€THbIX 3a/1ay C SBHO
3aJaHHOM (PU3UYCCKOU MOJIENBIO C

HCTIOJIb30BaHUEM OCHOBHBIX
3aKOHOB u dbopmyn
reoOMeTPUUECKOU OIITHKU.
IocTpoenue u ONHCaHHe
n300pakeHMs, €037aBa€MOro
IJIOCKUM 3epKaJIOM, TOHKOM
JIMH30M.

PaccmoTpenue MpeieaoB

MPpUMECHUMOCTHU FeOMeTpH‘IeCKOﬁ
OIITUKH.
Pacnio3HaBanue ¢busnyeckux

SIBJICHUI B ONBITaX M OKPY’KaroIIeH

JKA3HU: NIPSIMOJIMHEHOE
pacnpocTpaHeHHE CBETa,
OTpaXkeHHUE, IIPEJIOMIICHUE,

uHTepepeHIys, Audpakmus H
MOJISIpU3allisl  CBETa, JIUCIICPCHS
CBETa. N3yuenune YCIIOBHH
HaOIIOAECHUS MaKCUMYMOB u
MHHHMYMOB B
uHTepGEPEHIIMOHHON KapTHHE OT
IBYX CHH(A3HBIX KOTEPEHTHBIX

HUCTOYHHUKOB.

VyactByromui
JeSITeIbHOCTU
MIPUPOJOOXPAHHON
HaIpaBJICHHOCTH.

B

MIPaKTUYECKON
9KOJIOTUYECKOMH,




HaJCHUN
MOHOXPOMAaTHYECKOTO CBETa
Ha J(paKINOHHYTO
peETKy.

ITonspuzanus ceera.

TexHnueckue ycTpoicTBa U
MPaKTHIECKOE MPUMEHEHHE:
OuYKH, Jyma, QoToammapar,

MIPOEKLIMOHHBIN anmnapar,
MHKPOCKOTI, TEJIECKOTI,
BOJIOKOHHAS OIITHKA,
qudpakunonHas — pemérka,
HOJISIPOU T

HaOIrONEHNS
MaKCUMYMOB npu MaICHAN
MOHOXPOMATHYECKOTO CBeTa Ha
TU(PPAKIUOHHYIO PEIIETKY. AHAIN3
ONTHYECKUX SIBJICHUI c
3aK0H

YcaoBue TJIaBHBIX

HCIONb30BaHUEM 3aKOHOB!
NIPSIMOJIMHEIHOTO
pacIpoCTpaHEHUsI CBETa,
OTpPaXEHUS CBETa,
TIPETOMIICHUS
ONITHYECKUX

3aKOHBI
3aKOHBI
cgeta. OmnucaHue
SIBJICHU I c
HCTIOJIb30BaHUEM bu3nyecKkux
BEJIMYUH: (POKYCHOE PACCTOSHHE W

OIITUYCCKas Cujia JIMH3bI

Paszea 3. OCHOBBI CIEIIUAJIBHOM TEOPUM OTHOCUTEJBHOCTH (4 u)

I'panunsl  npumeHumocTu | PerleHHe KauecTBEHHBIX 3a1ad C
KJIACCHYECKOH  MEXaHHWKH. OIOpOW Ha HM3YYCHHBIC ITOCTYJIATHI
ITocTynatsl crenuainpaorn - CTO.
TEOpUH  OTHOCUTENbHOCTH: = Vcmonb3oBaHue HWHGOPMAIMOHHBIX OpHEHTHPOBaHHBI Ha TPUMCHEHUE
HHBapUAHTHOCTH MOJIYJISl = TeXHOJOTHH TUTSE MIOUCKa, 3HAHUI €CTECTBEHHBLIX U COLMAILHBIX
O CKOPOCTH CBETa B BaKyyMe, CTPYKTYpHUPOBaHU, HayK IJId
CHOBBI
MNPUHIUAII OTHOCHUTEIBLHOCTH
. p, ! WHTEPIpETAllNd W TPEICTABICHUS Bubnmoreka peleHust 3a1ad B 00JIACTHM OXpaHbI
CricuaJIbHOH DWHIITeHA. HHOPMAIMK  TIPH  TIOJTOTOBKE I—[ OK MPUPOILI, TIJIAHUPOBAHUS CBOHX
3.1 TCOpHUUn OtHocuTenbHOCTS co001IEeHnIT o rpaHunax h // d TMOCTYIKOB U OLICHKH
OtHOBPEMEHHOCTH. NPUMEHMMOCTH KJIACCUIECKOI Ups://m.€dSO0.1U 1y posmommbix  mocnencTBHil s
OTHOCUTCIIBHOCTHU 3 [7f41c97
(4 1) aMCMUICHUC  BPEMCHU M yioxapykn n ocroax CTO [A%1CI/7C OKpY’KaloIIeH cpeJIpl.
COKpAICHUE JUTMHDIL. VyacTByromii B MPaKTHYECKOM
Oueprus H HUMITYJIBC NIEATENILHOCTH 9KOJIOTHYECKOH,
PEJIATUBUCTCKON  HACTHIIBL. HPHUPOJOOXPAHHON HAMPABIEHHOCTH.
CBsi3p Macchl ¢ 3Heprueu u
HUMITYJIBCOM PEIISITHBHCTCKOM
YaCTHUIBl. DHEPTUS TTOKOS
Pasnen 4. KBAHTOBASI ®U3MKA (15 u)
eMeHThI ®otonsl. Qopmyna Ilnanka Buomuoreka OpHUEHTUPOBaHHBIH Ha NpPUMEHEHHUE
4.1 CBSI3M DHEpPruM POTOHA C €TO Habmonenne — porosppexra  na 3HAHUI €CTECTBEHHBLIX U COLMAILHEIX
KBaHTOBOU YCTaHOBKE C IIMHKOBOW IUIACTHHOM. HOK
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https://m.edsoo.ru/7f41c97c

onTHkH (6 1) YaCTOTOM. DHeprust n HccrnegoBaHne 3aKOHOB BHEIIHETO https://m.edsoo.ru = Hayk ast
umiynsc GoroHa. OTkpeitie | hoTodddeKTa. /7f41c97¢ pelieHus 3a7ad B 0OJACTH OXPaHBI
u uccinenoBanue = OObACHEHHE OCHOBHBIX IIPUHIMIIOB S IpUpOABL,  [UIAHMPOBAHUS  CBOHX
tdotoaddexra. Onbitel A.I'. | melicTBUSA TEXHUYECKUX YCTPOUCTB, TIOCTYIIKOB ¥ OLCHKH
CroneTtoBa. 3aKOHBI | TaKHX KaK: (hoTO3TIeMEHT, MX BO3MOXKHBIX MOCTEACTBHH s
tdbotoaddekra. YpaBHeHue = (HOTONATUUK, CONHCUHAs Oartapes, OKpyIKAIOIIEH CPETbi.
OiiHIITeHA UL | CBETOAMOA; W YCIOBHM  HX VuacTBylOmmiA B MpAKTHYECKOH
thoroaddexra. «KpacHas 6e3OHaCHOI‘Ov TIPUMEHEHHS B eSTENBHOCTH SKOTOTHIECKOH,
TpaHHIIa ¢dorodrddekra.  mMpaKTUIECKOH KU3HMU. N
Jasnenne cBera. OmnbiTel = Permenune pacu€THBIX 3a1ad C SBHO TPHPOIOOXPAHHOH HATPABIICHHOCTH.
I1.H. JleGenena. 3aJaHHON (U3MUECKOW MOIENBI0 C
Xumudaeckoe JIEHCTBUE | WCIOIB30BaHUEM OCHOBHBIX
CBeTa. TexHuueckue | 3aKOHOB ©  (OpPMYJ KBaHTOBOWM
YCTPOMCTBa M MpakTUyeckoe = ONTHKH.
pUMeHeHHe: (OTOIIEMEHT, PemeHne kadecTBEHHBIX 3a7ad C
doTonaruux, conHeymas ONOPOHl Ha H3yueHHBIE 3aKOHBI,
Garapesi, CBETOAMOL 3aKOHOMEPHOCTH KBaHTOBOH
OIITUKH. Pacno3naBanue
(Gu3nUecKux SIBICHUA B yYEOHBIX
OTIBITAX: (bOoTORNIEKTPHYECKU I
3¢ deKT, CBETOBOE TaBIICHHE.
Onucanne M3YYEHHBIX KBAHTOBBIX
SIBIICHUIHA " MIPOIIECCOB c
HCTIOJb30BaHUEM ¢du3ngeckux
BEJIMYUH: CKOPOCTB
ANIEKTPOMArHUTHBIX BOJH, JJTHHA
BOJIHBI M 9aCTOTa CBETA, SHEPTHS H
UMIyJIbC (OTOHA
Mopens aroma Tomcona. W3yuenue MOJEIHN onbITa OpHUEHTUPOBAHHBIA B JEATEIBHOCTH
Omeitel  Pesepdopna mo | Pesepdopna. IIpoBenenue Ha Hay4Hbl€ 3HAaHHA O IPUPOJE H
paccesaHuro a-4aCTHII. OKCIICpUMEHTA 110 Ha6HIO)IeHI/IPO BI/I6J'H/IOTeKa 06111@(;"[‘]3@, B3aHMOCBS3IX 4YeJIOBEKa C
CTpoeHue aToMa [Inanerapnast Mozens aToma.  JHHeiuaTtoro cmekrpa. OuneHka 1IOK TIPUPOIHO 1 COLHMANBHOM CPEJIOi.
4.2 Tloctynarst bopa. a0COJIOTHBIX W OTHOCHTEJHHBIX
(4 q) M3nyueHne ¥ MOTJOLIEHHE = TOTPEIIHOCTEMN U3MepeHui https://m.edsoo.ru
dboTtoHOB mpu  mepexone = (UINUCCKUX BEITHIHH. [7f41c97c
atoMa ¢ oJHoro ypoBHs M3yuenue MOJeNU aroma:
SHepruu Ha napyro. Buapl = ToMcoHa, Iu1aHeTapHOH MOJENH
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4.3

ATomuoe sapo (5

4)

cnekTpoB. CIIeKTp ypoOBHEH
9HEPIUH aTOMa BOJOPO.a.
BoutHOBBIE CBOICTBa YacTHII.

Bounbt ne Bpoitns.
KopnyckynspHoBonIHOBOM
Jyaau3M.

CrioHTaHHOE u

BBIHYX/ICHHOE U3JTydeHHE.

TexHu4yeckue ycTpoilcTBa U
MPaKTHIECKOE MPUMEHECHHE:
CIEKTPaJIbHBII
(cmrektpockorm),
KBaHTOBBII KOMITBIOTEP

aHaJIN3
nasep,

OKCIIepUMEHTHI,
JIOKa3bIBAIOIUE CIIOKHOCTD
crpoenus snapa. OTKpbITHE

paaroakTUBHOCTH.  OMBITHI
Pesepdopna 1o
OTIpeICIICHUIO cocraBa

PaInOaKTUBHOTO U3TYYCHUS.
CpoiictBa anbda-, Oera-,
raMMma-u3IydeHus. BiusHue
PaIMOAKTUBHOCTHU HA YKHBEIC
OpTaHU3MBI.

OTKphITHE IIPOTOHa U
HEUTpOHa. Hyxnonnas
Mogenb siapa [eiizenOepra-
HBanenko.

3apan  sjpa. MaccoBoe
4qucIo sapa. M30tonsl.
Ansda-pacmaz.
DNEeKTPOHHBII u

aToma, Mozenu aroma bopa.
N3yuenue CIIEKTpa YPOBHEH
SHEPruu aToma BOJOPOJA.
OObsicHEeHHE TPHUHIMIIOB JEHCTBUS
u YCIIOBHHA 6e30macHoro
MIPUMEHEHUS CHEKTPOCKOIa,
Ja3epa, KBaHTOBOTO KOMITBIOTEPA.
Pemenne KauecTBEHHBIX 3a7ad C
ONOpPONl Ha W3YyYEHHbIC 3aKOHBI,

3aKOHOMEPHOCTH U  (hU3MUECKHe
sBieHuss 1o TemMe «CTpoeHue
aToMay.

Pacnio3HaBanue ¢busnyecKknx
SBJICHUI B  Y4eOHBIX OIBITaX:
BO3HHKHOBEHHE JMHEHYaToro
CIIEKTpa  M3IyYeHHWA.  AHamu3

KBAHTOBBIX IMPOLECCOB U SIBIICHHI C
HCIOJb30BaHUCM ITOCTYJIaTOB Eopa

N3yuenue
JIOKa3bIBAIOIINX
CTPOCHHUS ATOMHOTO S7pa.
HccrnenoBanue TpekoB yacTuil (IO
roToBEIM QoTorpadusam). M3yuenne
SIIEPHBIX CWJI, SJCPHBIX PEaKLUH
CHHTE3a M pacnaja, TePMOSAEPHOTO

9KCIIEPUMEHTOB,
CJIO)KHOCTB

CHHTE3.
N3yueHune HyKJIOHHON MOJeNnH siipa
I'eiizen6epra-lBaneHko.
OObmwscHenne yCTpoiicTBa u
Kamepsbl
peakTopa,

MPUMEHEHUSI JTO3UMETPA,
Busbcona, sipepHOro
aTOMHOM OOMOBI.
Pewenne 3amau ¢ omnopod Ha
MOJIy4eHHblE 3HaHHUS, B T.4. O
3apsie ¥ MacCOBOM YHCIIE siApa.
Pacrnio3naBanue (usngeckux
SIBIICHUA B Y4YCOHBIX OIBITaX U B

Bubmnoreka
LHOK
https://m.edsoo0.ru

[7t41c97c

OpHUEHTUPOBAHHBIA B JEATEILHOCTH
Ha Hay4Hbl€ 3HaHUA O TPUPOJE U
o0IIecTBe, B3aUMOCBS3AX YEIOBEKa C

MIPUPOIHON U COLIMAILHOM cpeaoH.



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

MO3UTPOHHEIN OeTa-pacma.
I' amma- m3mydeHue. 3akoH
PaZnoaKTUBHOTO pachaja.
OHeprust CBsI3UM HYKJIOHOB B
saape. SlnepHble CUIIBL.
Hedexr maccr siapa.
SnepHele peakuuu. JleneHue
U CUHTE3 sIJiep.
SnepHblii
TepmosiaepHbIii
[IpobnemMbl 1 TEpPCIIEKTUBHI
SANCPHOU SHEPTETUKH.
DKOJIOTUYECKHE

peaxTop.
CHHTE3.

ACTICKTHI
SIIEPHOM 3HEPTETUKHU.
DneMeHTapHble  YaCTHUIIBI.
OTKpbITHE IO3UTPOHA.
Metonbl  HAOMIOACHUSA W
perucTpamnyu dJIeMEeHTapHbBIX
YaCTHII.

OyHIaMeHTaIbHBIE
B3anMOJEUCTBUSL. EIUHCTBO
(hu3nvecKoil KapTHHBI MUDA.
TexHuyeckue ycTpoilcTBa U
MPaKTHUEeCKOe NpPHUMEHEHHE:
JIO3UMETP, KaMmepa
Bunncona, SIIEPHBIN

peakTop, atToMHast 6omba

OKpYyXarolen
€CTeCTBEHHasi H

KU3HU:
HUCKYCCTBCHHAs
PaaAuOaKTUBHOCTD.

OnucaHWe KBAaHTOBBIX SBICHUI U
mpoueccoB C HCIIOJIb30BAHNCM
q)HBquCKI/IX nepuon
CBA3U

BEJIMYHH:
oIy pacraja,
aTOMHBIX  sIIep,
spa.

AHanu3 MpOLECCOB W SIBIEHUH C
HCIIOIb30BaHHUEM

SHEpTrust
nedeKT MaccHl

3aKOHOB u

NOCTYJIaTOB: 3aKOH  COXpaHCHUA

3JIEKTPUYECKOro  3apsja,
MaccoBOI0
bopa,

PaaAnOaKTUBHOTO paclaja.

3aKOH
COXpaHEHHS qucia,
MIOCTYJIAThI 3aKOH
VYdactue B paboTe KpyrJioro cronia
«PyHIaMeHTaIbHBIE
B3aUMOJEUCTBHS. Enuncrso
(u3NIeCcKOi' KAPTHHBI MUPaY.

Hcnons3oBanue I/IH(i)OpMaI_II/IOHHBIX

TEXHOJOTUH s TOKMCKa,
CTPYKTYypUPOBaHUS,

WHTEPIIPETAllUd ¥ TPECTaABICHIUS
uHpOpPMAIMKH  TPH  HOJATOTOBKE
coobmieHnit 0 MpPUMEHEHUN
3aKOHOB KBAaHTOBOH (Qm3uku B

TCXHUKE n TCXHOJIOI'UsAX,
OKOJIOTHYCCKUX acCIICKTax ﬂﬂCpHOﬁ
OHEPICTUKU

Pa3nea 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKH (7 uv)

5.1

JIEMEHTHI
ACTPOHOMHH U
actpodusuku (7

Oransl pa3BUTHSA
actpoHomuu. IlpuxiagHoe u
MUPOBO33PEHYECKOE
3HaYEHUE aCTPOHOMHUMU.

TToaroroBka coobmeHuii 00 dramax

pa3BuUTHUA ACTPOHOMMUH,
MPUKIIATHOM u
MHPOBO33PCHUYCCKOM 3HAUYCHUHA

bubmmoreka
LHOK
https://m.edsoo.ru

[7f41c97¢

OpHUEeHTHPOBAHHBI Ha TPUMEHEHHE
3HAHUN €CTECTBEHHBIX U COLHUAIBHBIX
HAyK JUI peIIeHUs 3amad B 00JacTh

OXpaHbI npupoabl, IJIaHUPOBAHUA



https://m.edsoo.ru/7f41c97c
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Bung 3BE3HOTO HeOa.
CosBesnust, sipkue 3BE3MEL

IJIAaHEeThl, WX  BHAUMOE
JIBHKCHHE. ConHeuHas
crucTeMa.

ComHrie. ConHevHas
aKTHBHOCTD. HcTounnk
sHeprun ComHIla W 3BE3N.
3BE315I, nX OCHOBHBIE
XapaKTCPUCTHKH.
Juarpamma «CHEeKTpajgbHBINA
KJ1acc - CBETHMOCTEY.
3BE3 /b1 IJIaBHOM
MOCJICI0BATEILHOCTH.

3aBHCUMOCTh  «Macca -
CBETUMOCTBY» IS 3BE3N
TJIaBHOM
IIOCJICIOBATCILHOCTH.
Buytpennee CTpPOEHUE
3BE3. CoBpeMeHHbIe
MpeICTaBICHHS o
MIPOUCXOXKACHUH u
sBostounn CoJiHIIA U 3BE3N.
OTanbl )KU3HHU 3BE3].
Mneunsiit Ilyte - nHama I’
amaktuka. IlomoxeHwme wu
BUKEHHE ComHia B
lNanakTtuke. TUMbl TaTaKTHK.
PanuoranakTiky W KBa3apel.
UépHple [Iplppl B sjapax

rajaKkTHK.
Bcenennas. Pacmupenue
Bcenennoii. 3akoH Xa0b6ma.
Paz6eranue rajaKkTHK.

Teopust bonbuioro B3phiBa.
PenukroBoe usznyudeHue.
MacmtaOHast CTPYKTypa

aCTPOHOMHUH, O METOAAX TTOJTYICHU

HaY4HBIX ACTPOHOMHIECKUX
3HaHUIl, OTKPBITUSAX B COBPEMEHHOM
ACTPOHOMHHU.

Nzyuenue COBPEMEHHBIX

MPEACTaBICHUI O MPOUCXOXKICHUU
u 3Boonmnu CoJtHIA U 3BE3 .

Wzydenue THIIOB rajakTHK,
paanroranakTHUK u KBa3apoB.
W3yuenne pABMKeHHS HEOECHBIX
TeJI, SBOJIIONNHM 3BE31T M BeelleHHOM,
MPOIIECCOB,  TPOUCXOAANINX B
3BE371aX, B 3BE3AHBIX CUCTEMax, B

MEXTrajJaKTU4eCKOU cpexne,
MacIuTaOHOM CTPYKTYPHI
Bcenennoit'. OOBbsicHEHHE

pacuiupenus: BeceneHHOM Ha OCHOBE
3aKoHa Xaboia.
[oxroroska K 00CYXICHUIO

HEpEIEeHHBIX npobiiem
aCTPOHOMMH. [IpoBenenne
HaOII0IeHUH HEBOOPYKEHHBIM
IJ1a30M c UCIIOJIb30BaHHEM

KOMITBIOTEPHBIX TMPHUIOKECHUN IS
onpeeNeHuUs MOJIOXKCHUS
HEOECHBIX 00BEKTOB Ha
KOHKPETHYIO  JaTy:  OCHOBHBIC
co3e3nausi CeBEpHOTO IONyIIapUs
U ApKUE 3BE3/BI.

[IpoBenenue HaOJFOICHU B
TEJIECKOII JlyHsl, TUTaHET,
Maieunoro IlyTu.

VYyacTue B JIUCKYCCUH 0
HEpEIIeHHBIX npobiemax
ACTPOHOMHUU

CBOMX IIOCTYNIKOB MW OLEHKH HX
BO3MOKHBIX MOCTEICTBHH TS
OKpY>Kalollel cpespl.

VYyactByrommii B [IPAKTUYECKOU
JeSITeIbHOCTU 9KOJIOTUYECKOH,
MIPUPOJOO0XPAHHON HANIPABICHHOCTH.
OpHEHTHPOBAaHHBIA B  JEATEIBHOCTH
Ha Hay4Hble 3HAHHA O MPHUPOIE U
o0IIecTBe, B3aUMOCBS3SIX YEIOBEKa C
NIPUPOAHOMN U COLMANILHOM Cpeou.
OpHeHTHPOBaHHBI B JIEATEILHOCTH
Ha Hay4dHble 3HAaHUS O MPUPOJE W
o0IIecTBe, B3aMMOCBS3AX 4YEJIOBEKa C
IIPUPOJHON U COLIMAIILHOM CPENON.



Bceenmennoii.
MeraranakTuka.
Hepewménneie
aCTPOHOMUU

mpoOIEMBI

Pasnen 6. OBOBIAIOIIEE IOBTOPEHUE (4 1)

6.1

O06o0maroree
noBTopeHue (4 u)

0O6006111eHHE u
CHUCTeMaTH3aIlHs

coJiep KaHus pa3zesioB Kypca
«MexaHuKa,
«MormnekynsapHas QuU3NKa H
TEPMOJINHAMHKAY,
«DIeKTPOINHAMHUKAY,
«Konebanuss ©  BOJHBIY,
«OCHOBBI crienuanbHOU
TEOPUH OTHOCHUTEIHLHOCTH,
«KBanroBas busnkay,
«ONeMeHTbl aCTPOHOMHH H
acTpou3uKm». Posb
(U3MKM W acTpOHOMHU B
SKOHOMHYECKOMH,
TEXHOJIOTHYECKOH,
COLIMAJIBHOM H DATHUYECKOU
chepax JIeATeILHOCTH
YeloBeKa, POJIb M MECTO

(¢U3MKH W acCTPOHOMHMH B

COBPEMEHHOI Hay4HOU
KapTHHE MHUpa, 3HAYEHHE
OIHCATEILHOM,
CHCTEeMAaTH3HUPYIOIIEH,
O0OBICHUTEIHHOM u

MPOTHOCTUYECKON (PyHKIMI
(usnueckoit Teopuu, poib
¢usnyeckoit  Teopum B
(hopMupoBaHUN

IIpeICTaBICHUM o

YyactTue B JOHUCKYCCHH O pOJIU
¢buznkn U acTpOHOMHH B
pa3mH4HBIX cdepax AeATeNFHOCTH
YeJIoBEKa.

IToaroroBka cOOOLICHUIT O MecTe
¢u3ndecKkoil KapTHUHBL MUpPa B PALY
COBPEMCHHBIX TIPE/CTABIICHUA O
TIPUPOJIE.

BrimonHeHne y4eOHBIX — 3aJaHUM,
JIEMOHCTPHUPYIOIINX
OCHOBHBIX TOHSITHH, (QHU3HYSCKIX

OCBOCHHUEC

BEJIMYMH U 3aKOHOB Kypca (HM3HMKU
10-11 xiaccos

Bubmnoreka
LHOK
https://m.edsoo.ru

[7f41c97c

OpHUEHTUPOBAHHBI Ha IPUMEHEHHE
3HAHUW €CTECTBEHHBIX U COLMAIBHBIX
HayK JUIl pelIeHus 3amad B 0o0JacTu
OXpaHbl IPUPOIBI,  IUIAHUPOBAHUSA
CBOMX MOCTYIKOB ¥ OIIEHKU

WX BO3MOXXHBIX TOCJIEICTBUN JIs
OKpY>Karollei cpeibl.
VYyactByromuii B [IPAKTUYECKOU
JIeSITETLHOCTU JKOJIOTUYECKOH,
MPUPOAOOXPAHHON HANPABICHHOCTH.
OpHEHTUPOBAHHBI B JESITEIBLHOCTU
Ha Hay4yHble 3HaHUS O MPHUPOJAE H
00IIecTBe, B3aUMOCBS3AX YEJIOBEKa C
MIPUPOAHOHN U COLIMANILHOM Cpeon.
OpHUEHTUPOBAHHBI B JEATENLHOCTH
HAa HaAy4yHbIE€ 3HAHUS O TMPHUPOJAE H
o0IIecTBe, B3aUMOCBS3AX UYEJOBEKa C
TIPUPOAHON U COLIMAIIBHOM CpeoN.
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PeszepBHoe Bpemst (3 u)

(u3nveckoil KapTUHE MHpa,
MecTO (pU3NYECKOW KapTHHBI
MHpa B o0meM  psgy
COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX TPEICTABICHUN O
pUpoJe




ITOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne ara nudpoBLIe
Tema ypoxka Koutpoabubie IIpakTuyeckue A op
n/n Bcero u3ydyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
®dusnka — Hayka 0 IPUPOJIC.
1 Hayunsie MeT(})] bl HO?I,)H;HI/M 1 bubmorexa HOK
Y A https://m.edsoo.ru/ff0c32e2
OKPY’KaOIIET0 MUpPa
Ponb u mecTo pusuku B

5 (GhOopMHPOBaHUK COBPEMEHHOM 1 bubnnoreka [JOK
Hay4YHOU KapTHUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeATEIHLHOCTH JII0IeH
MexaHnyeckoe IBUKEHUE.

3 OTHOCHUTENBHOCTh MEXaHUYECKOTO 1 bu6mmoreka [IOK
nBuxenus. [lepemenienue, CKOpocTsb, https://m.edsoo.ru/ff0c3508
YCKOpEHUE

4 PaBHOMEpHOE ITPSAMONIMHEHOE 1 bubnnorexka [JOK
JIBIDKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE MPSAMOJIUHENHOE 1 bubnuoreka [IOK
JIBHKCHUE https://m.edsoo.ru/ff0c372e

6 CBoOonHOe majeHune. Y CKopeHue 1 bubnmoreka [JOK
CBOOOHOTO MaICHUS https://m.edsoo.ru/ff0c39cc
KpuBonunelHoe 1BUXEHUE.

7 JIBr>keHre MaTepraibHOM TOUKH T10 1 bubmorexa LHOK

P https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTHU
8 [Tpunuun otHocuTenbHoCTH ["anuies. 1 bubnnorexka [JOK
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HuepuuanbHble CUCTEMBI OTCYETA.
ITepsbiii 3akoH HproTOHA

https://m.edsoo.ru/ffOc3be8

Macca tena. Cuia. [lpunnun

9 cynepnosuiuu cui. Bropoii 3akoH bubmmorexa [IOK
. https://m.edsoo.ru/ffOc3be8
Hprorona asis MarepuanbHOM TOUKU

10 Tpetuii 3akon HeroToHa niis bubnnoreka [HOK
MaTepUAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHOro TsaroreHusi. Cumna

11 Tsokectu. [lepBas kocMudeckas bubmorexa LHOK

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

12 Cuia ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuia tpenusi. Koadduurent tpenus.

13 Cuna cinpOTanefuq; npu IIBI/IE(GHI/II/I bubmmorexa LOK

https://m.edsoo.ru/ff0c3f76
TeJa B )KUIKOCTH HJIM Ta3e
[locTynarenbHOE U BpaliareibHOE

14 JBUKEHHE a0COTIOTHO TBEPAOTO Tela. bubnunorexa [JOK
MowmenT cunsl. [lnedo cunbl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TENa
HMitynsc MaTepUallbHON TOYKH,

15 CHCTEMBI MaTEPUAJIbHBIX TOYEK. bubnuotexa [JOK
NmMnynbe cunbl. 3aK0H COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uUMITyJbca. PeakTuBHOE IBUKEHHE
PaGoTta 1 MOIITHOCTH CHITBI.

16 Kunernueckas sHeprusi MarepualbHON bubnnorexka [JOK
ToukH. Teopema 00 U3MEHEHUH https://m.edso0.ru/ff0c4502
KUHETUYECKOW SHEPTUH

17 [ToreHuunanbpHast SHEPrUs. bubnnorexka [JOK
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[ToTenuuanpHas sHEprUs yrpyro
nehOpMUPOBAHHON MPY>KUHBI.
[TorenuunanbHas 3HEprus Tena BOIU3U
MTOBEPXHOCTU 3EMIIH

https://m.edsoo.ru/ffOc461a

18

19

20

IloTenumanbHble M HEMOTEHIIMAJILHBIE
cuitbl. CBsA3b paboThI
HENOTEHIMAJIBHEIX CUJI C U3MEHEHUEM
MEXaHUYECKON IHEPTUU CUCTEMBI TEll.
3aKOH COXpaHEHHS MEXaHUYECKOH
SHEPruu

JlaGopaTtopHnast pabota
«HccnenoBanue cBsi3u pabOTHI CHIIBI C
U3MEHCHHEM MEXaHMYECKOW YHEPTUHU
TeJa Ha IPUMEPE PACTSHKCHUS
PE3NHOBOTO KIyTa»

KonTponbHas padora no teme
«Kunemaruka. /[unamuka. 3akoHbI
COXpaHEHHUs B MEXaHUKE

bubmuorexa [JOK
https://m.edsoo.ru/ff0c478c

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

21

OcHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-
KMHETUYECKOI Teopru. bpoyHOBCKOE
nsuxenue. udpoysus

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

22

23

24

Xapakrep JBUKEHUS U
B3aMMOJICHCTBHS YaCTHI] BEIIECTBA.
Mojenu cTpoeHusl ra3oB, KUIKOCTEH
Y TBEPIBIX TEN

Macca monekyin. Konuuecto
BemlecTBa. [locrossuHas ABoraapo

Tennosoe paBHOBecue. TeMmieparypa
u e€ usmepenue. Illkana remneparyp



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

Ienscus

Uneansueiii raz B MKT. OcHoBHOE

bu6mmoreka [IOK

25 ypaBHenue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemrepaTypa Kak Mepa

26 CpeHEe KHHETUYECKON IHEPTUn bubnmoreka [JOK
JIBUKEHUS MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kinaneiipona

27 3akoH JlanbToHAa. ['a30BbIe 3aKOHBI
JlaGopaTtopHnast pabora

28 «HccnenoBaHue 3aBUCUMOCTH MEXKITY
napameTpaMH COCTOSHUS
Pa3peKEHHOTO Ta3a»

29 N3onporiiecchl B uaeaabHOM Ta3e U UX bu6mmoreka [IOK
rpaduyeckoe npeacTaBIcHue https://m.edsoo.ru/ff0c570e
BuyTtpennsist sHeprus
TEPMOIMHAMHYECKOIN CUCTEMBI U

30 crocoObI e€ m3MeHeHus1. KonmnuecTBo bubmuorexa [JOK
TEIUIOTHI U paboTa. BHyTpeHHss https://m.edso0.ru/ff0c5952
SHEPTUS OJJHOATOMHOT'O UI€ATHHOTO
rasa

bu6nmoreka [JOK

31 Brywt Temonepeatn https://m.edsoo.ru/ff0c5c36
VnenpHas TEMI0EMKOCTh BEIIECTBA.

32 KonunuecTBo Tennotel npu bubmmorexa LIOK

. https://m.edsoo.ru/ff0c5c36
Tertonepenayde. AnuadbaTHbBIN TIpolece

33 IIepBblil 3aKOH TEPMOAUHAMUKH U €TI0 bubnnorexka [JOK
IIPUMEHEHHE K U30IpoleccaM https://m.edsoo.ru/ffOc5efc

34 HeobpatumocTs mporieccoB B bu6mmoreka [IOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

npupoze. Bropoii 3akoH
TEPMOJUHAMUKHU

https://m.edsoo.ru/ff0c6230

ITpunnun nevicrBus u KII/I TermoBoi

bu6mmoreka [IOK

35 MaIIHbI https://m.edso0.ru/ff0c600a
36 [uxn Kapro u ero KITJI
37 DKoJIorHu4YecKre mpooIeMbl
TEIUIOHEPTETHKU
38 O6o6maromuit ypok «MounekymspHas bubnnoreka [JOK
¢usnka. OCHOBBI TEPMOAMHAMHUKID) https://m.edsoo.ru/ff0c6938
KonTponbhas pabota no Teme
39 «Monexynsipaas pusuka. OCHOBBI bubmmorexa LOK
YIp ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMUKI
40 [TapooOpa3zoBaHue 1 KOHIEHCAIHSI. bubnnorexa [HOK
Hcnapenne n kunenue https://m.edsoo.ru/ff0c63b6
AOCOIOTHAs U OTHOCUTEJIbHAS
41 BJIAKHOCTh BO3/1yxa. HachleHHbIN bubmmorexa [JOK
Ayxd. m https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucrammueckue n
42 amopdHble Tena. AHU30TPONH bubnuoreka [IOK
CBOWCTB KpHUCTAILIOB. JKuakue https://m.edso0.ru/ff0c65f0
KkpucTayibl. COBpEeMEHHBIC MaTEePHAITBI
[MnaBneHue U KpUCTATUTH3AIIHSL.
43 VnenbHas TeNioTa MaaBiIeHUs bubmmorexa [OK
g ' https://m.edsoo.ru/ff0c6708
Cyb6numarus
bu6mmorexa [IOK
44 Y 0
PABHEHHE TEILIOBOTO banatca https://m.edsoo.ru/ff0c6820
45 DneKTpu3zanus Tei. INeKTPUIECKUun bubnuotexa [JOK

3apsna. Z[Ba BHUJA SJICKTPUYICCKUX

https://m.edsoo.ru/ffOcébcc



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc

3apsiI0B

HpOBOILHI/IKI/I, JUDJICKTPHUKU U

46 [IOJIYIIPOBOAHUKH. 3aKOH COXPaHEHHUS bubmorexa [IOK
YHpOBOA ’ P https://m.edsoo.ru/ffOc6bcc
AJIEKTPUYECKOTO 3apsia
B3aumoneiictBue 3aps10B. 3aKOH
47 Kyiona. ToueuHbIN 2IEKTPUIECKHAI bubmmorexa [IOK
¥y ’ p https://m.edsoo.ru/ffOc6ced
3aps
Hanps>kEHHOCTB 3IIEKTPUUECKOTO
48 nons. [puHumn cynepnosuumuu bubnuorexa [JOK
SJIEKTPUYECKUX ToJe. JInnuu https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
Pabota cuit aneKTpoCcTaTH4ecKoro
49 moust. [Torenman. PasHocts bubmorexa [TOK
' Hait. https://m.edsoo.ru/ff0c6f00
[IOTEHIMAIIOB
TTpoBOAHNKY M TUDIEKTPUKH B
50 anpeKT OCTaTI/I‘IGI([JKOM noljw bubmorexa LOK
p ’ https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
bu6nmoreka [JOK
51 DnekTpoéMrocTh. Konaencaro
p a p https://m.edsoo.ru/ff0c7126
DIEeKTPOEMKOCTD IIIOCKOTO
52 KOHIEHCATOpa. DHEPrUs 3apsKEHHOTO bubmorexa LOK
g pa- p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 JlaGopatopHas pabota "M3mepenue
IEKTPOEMKOCTH KOHAEHcaTopa"
[IpuHIMI NEKCTBUS U IPUMEHEHNE
54 KOHJIEHCATOPOB, KOMTMPOBAILHOTO

anmapara, CTpyHHOTro IpUHTepa.
DneKTpocTaTUUeCcKast 3allnTa.



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

3azemyIeHHE SIEKTPONPUOOPOB

55

DJIEKTPUUYECKUI TOK, YCIOBHUSA €TI0
cyuiectBoBaHusA. [[0CTOAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Comnpotusnenue. 3akon Oma jist
ydacTKa Lenu

56

[TocnenoBarenbHOE, MapaIeIbHOE,
CMEIIaHHOE COCTMHCHUE
npoBoAHKUKOB. JlaboparopHas pabota
((HSyquI/Ie CMCIIaHHOI'O COCANHCHUA
PE3UCTOPOBY

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

57

58

59

60

PaboTa 1 MOLTHOCTH JIEKTPUIECKOTO
Toka. 3akoH Jlxoyins-Jlenna

3akon OMa A1 OJTHOM (3aMKHYTOI)
anekTpuueckoii nenu. Koporkoe
3aMblkaHue. JJaboparopHas pabora
«M3mepenne D/IC ncrtounnka Toka u
€r0 BHYTPEHHETO COMPOTHBIICHUS

DIIEKTPOHHAs MPOBOJAUMOCTb TBEPBIX
METaJIOB. 3aBUCUMOCTh
COIIPOTUBIICHUS METAJIJIOB OT
temnepaTypbl. CBEpXIIPOBOAUMOCTh

DNEKTPUYECKUN TOK B BAKyyMe.
CBolicTBa AJIEKTPOHHBIX ITyYKOB

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

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

61

[TorynpoBOIHUKH, UX COOCTBEHHAs U
npuMecHas mpoBoAuUMocTh. CBOMCTBa
p—~n-niepexoaa. I1omynpoBoIHUKOBEIE
npudopbI

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

DNEKTPUUECKUH TOK B pacTBOPax U

paciuiaBax 3JEKTPOJIUTOB. bubnmoreka [JOK

62 1
DJIEKTPOJIMTHYECKAS AUCCOIUALIMS. https://m.edsoo.ru/ff0c82ba
DIIEeKTpONIn3
DIIEKTPUUYECKHI TOK B Ta3ax.

63 CamocTosTenbHbIN 1 1 bubnmoreka [JOK
HECAMOCTOSITEIbHBIN pa3psa. MomaHusl. https://m.edsoo.ru/ffOc84ae
Ilma3ma
DneKTpuuecKue Mpudopsl U

64 YCTPOMCTBA U UX IIPAKTUYECKOE 1 bubnnorexa [HOK
npuMmeHeHue. [IpaBuna TeXHUKN https://m.edsoo.ru/ffOc86fc
0e30MacHOCTH

65 O06o0manmui ypox 1 bubnnoreka [JOK
«DNEKTPOAUHAMHUKAY» https://m.edsoo.ru/ff0c88be
KonrtponbHas pabora no reme

66 «Qnekrpocrartuka. [locTosHHBII 1 bubnuoreka [IOK
JJIEKTPUYECKUM TOK. TOKH B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpelax»

67 PesepsHslil ypok. KonTponbHast 1 bubnnorexka [JOK
pabota no Teme "DIeKTpoANHAMHUKA" https://m.edsoo.ru/ff0c8c56

68 PesepBubIil ypok. O600maronuii ypok 1 bubnuoteka [JOK
o remam 10 kimacca https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
[1]
Jlj;-n Tewa ypoxa Bcero Kontpoabnsie  Ipakrueckue II/I[:;:CHI/ISI :)Iglc)l;l;z?;fenbnme
padoTbI padoThbI pecypeni
[TocTosiHHBIE MAarHUTBI U UX

1 B3auMoOeicTBUE. MarHuTHOE II0JIE. 1 bu6nmoreka LIOK
Bektop MaruuTHOM MHAYKUMH. JIMHUM https://m.edso0.ru/ff0c9778
MarHuTHON MHIYKIIUH
MaruuTtHoe 1ose MPOBOJHHKA C

5 TokoM. OnbIT Dpcreaa. 1 bubnnorexa [JOK
BzaumopeiicTBue mpoBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopatopHnas pabora «3yueHue 1 1 bubmmnoreka [HOK
MAarHUTHOTO IOJIA KaTYLIKU C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MarHUTHOTO TTOJIS Ha
MPOBOAHMK ¢ TokoM. Cumita Amnepa.

4 JlabopaTopHas pabota 1 1 bubmuoreka [IOK
«HUccnenoBanue nercTBUS https://m.edsoo.ru/ffOc9acO
MIOCTOSIHHOTO MarHuTa Ha pamKy C
TOKOM»

JlelicTBME€ MarHUTHOTO TTOJIS HA

5 JBIOKYIIYIOCS 3apsKEHHYIO YaCTHILY. 1 bubnuotexa [JOK
Cuna Jlopenna. Pabota cubl https://m.edsoo.ru/ff0c9df4
Jlopenua
OnexkTpoMarauTHas HHAYKIus. [ToTok

6 BeKTOpa MarHUTHOU uHAykuuu. J/1C 1

WHIYKUIHUU. 3aKOH AJIEKTPOMArHUTHOM



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

naaykuuu Gapanes

10

JlaGopaTopHas paboTta
«HccnenoBanue sIBJICHUS
ANEKTPOMArHUTHOU WHIYKIIHH))

NuaykTuBHOCTB. SIBIeHUE
camouHaykiuu. 9JIC caMOMHAYKIUH.
DHeprusi MarHuTHOTO TOJIST KATYIITKH C
TOKOM. DJIEKTPOMAarHuTHOE IOJIe

TexHuueckue YCTpOﬁCTBa Hn ux
INPpUMCHCHUC: IIOCTOAHHBIC MAIrHUTEI,
QJICKTPOMArurThl, 3JICKTPOABHUIATCIIb,
YCKOPUTCIIN 3JICMCHTAPHBIX YaCTHUII,
HHAYKIMOHHAA I1€Yb

O6o6maromuii ypok «Marautoe
noJie. DNeKTPOMarHuTHasI MHAYKIHSD»

bubnmoreka [IOK
https://m.edsoo.ru/ff0cal50

bub6nmoreka [IOK
https://m.edsoo.ru/ff0ca600

bubnunoreka LIOK
https://m.edsoo.ru/ffOcab82

11

KonTponbhas pabota no teme
«MaruuTtHoOe nose.
DNeKTpOMarHuTHasi UHIYKLIUSD

bubmmoteka IIOK
https://m.edsoo.ru/ffOcad58

12

CB0OOIHBIE MEXaHNYECKUE
koseOanus. 'apmoHnyeckue
KoseOaHus. YpaBHEHUE
TapMOHUYECKHUX KOJIeOaHUH.
[IpeBpatienue sHEprun

bubmmoteka IIOK
https://m.edsoo.ru/ffOcaf06

13

JlabopaTopHas pabota
«HccnenoBanue 3aBUCUMOCTU
Mepro/Ia MajbIX KoJeOaHuil rpy3a Ha
HHUTHU OT JJIMHBI HUTHU U MAaCChI I'py3a»

14

Konebartenbublit KoHTYp. CBOOOIHBIE

bu6nunorexa LIOK
https://m.edsoo.ru/ffOcb820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

QJICKTPOMArHMTHBIC KoJIeOaHUS B
nacajibHOM KoJieOaTeIbHOM KOHTYpE.
Amnanorus MCKIAY MCXaHUYECCKNMU U
SJICKTPOMAariHMTHBIMHA KOJIEOAHUSIMHU

15

®opmyna Tomcona. 3akon
COXpPAaHCHUA SHCPIrUr B UACAIIbHOM
Koyie0aTeIbHOM KOHTYpE

bubnunoreka LIOK
https://m.edsoo.ru/ffOcb9c4

16

[Ipeacrasnenue o 3aTyxaromux
KosieOaHusx. BoIHy X 1eHHbIC
MeXaHUYeCKHe Kojebanus. Pe3onanc.
BbIHy X IeHHBIE 3JICKTPOMAarHUTHBIC
Kose0aHus

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbb86

17

Ilepemennsblii Tok. CUHYCOUJAJIbHBIN
MepEMEHHBIN TOK. MOIIHOCTh
MEPEMEHHOT0 TOKa. AMIUTUTYHOE U
JICWCTBYIOIIIEE 3HAYEHHUE CHIIbI TOKA U
HaIpsKEeHUs

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbd34

18

19

20

Tpaucpopmarop. [Ipoussoactso,
nepenavya u noTpedieHue
JIEKTPUYECKON YJHEPTUN

YCTpoUCTBO U MPAKTUYECKOE
IIPUMEHEHHE IIEKTPUIECKOTO 3BOHKA,
reHeparopa NepeMeHHOro ToKa,
JIMHUH 3JIeKTponepeaady

DKOJIOTHYECKUE PUCKHU TIPU
MPOU3BOJICTBE JIEKTPOIHEPTUH.
KynbTypa ncnosib3oBanus
3JIEKTPOIHEPTUHU B MOBCEIHEBHOM
KNU3HU

bubnunorexa LIOK
https://m.edsoo.ru/ff0cc324



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

MexaHnudeckue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. CkopocTb

bubnunoreka LIOK

21
pacIpoOCTpaHEHUS U JUIMHA BOJIHBI. https://m.edsoo.ru/ffOccab4
[Tonepeunblie ¥ MPOIOJIbHBIE BOJTHBI
99 3ByK. CKOpOCTh 3BYyKa. [ pOMKOCTH bubmmoreka [JOK
3ByKka. Beicora Tona. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
DNEeKTPOMarHUTHHIE BOJIHBI, UX
23 cBoiicTBa 1 ckopocTs. [llkana bubmmorexa LIOK
p ' https://m.edsoo.ru/ffOccfe0
AJIEKTPOMATrHUTHBIX BOJH
[TpuHIMIIBI paTUOCBSI3U U
24 TeneBuieHus. Pa3Burue cpeacTs
cBsi3u. Pagmomnoxkarus
o5 KonTponbnas pabota «Konebanus u bubmmoreka [JOK
BOJIHBD) https://m.edsoo.ru/ffOcc6f8
[IpsimonnHENHOE pacpoCTpaHEHHE
26 CBETa B OJIHOPOJHOM Cpeje. bubmuoreka [IOK
ToueuHslil HICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
CBeTa
OTtpaxeHue cBeTa. 3aKOHbI
27 oTpaxkeHus ceera. [loctpoenue bubmmorexa LIOK
p L P https://m.edsoo.ru/ffOcd4e0
M300pakKeHUH B IJIOCKOM 3epKajie
[Ipenomnenue ceta. [lonHoe
28 BHYTpEHHee oTpakeHue. [IpenenbHbiil bubmuorexa [JOK
YI0JI IOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKCHHUS
29 JlaGopatopnas pabora «M3mepenue bu6muoreka [IOK
MOKa3aTelis IPEJIOMIICHHS CTEKIIA) https://m.edsoo.ru/ff0cd67a
30 JIunzel. [TocTpoeHne N300pakeHH B bu6mmoreka [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
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

nrH3e. PopmyIia TOHKOM JIMH3HI.
VBenu4yeHue JTNH3EI

https://m.edsoo.ru/ffOcddle

Jlaboparopnas pabota

31 «HccnenoBanue cBOMCTB
M300paXEHUI B TUH3AX)
Hucnepcus cera. Cl0KHBIN COCTaB
39 oenoro ceera. Ller. JlabGopaTopHas
pabota «Habmonenne aucnepcuu
CBETa»
33 Nnrtepdepennus creta. Audpaxims bubmmoreka [JOK
ceera. JludpakiuonHas pemérka https://m.edsoo.ru/ff0ced22
34 [TonepeyHOoCTh CBETOBBIX BOJIH. Bbu6motreka [JOK
[Tonsapuzanus cBera https://m.edsoo.ru/ffOcf02e
35 OnTrueckue npuOOpbI U yCTPOMCTBa U
YCIIOBHSI UX 0€3011acCHOTO IPUMEHEHHUS
['paHuIBl TPUMEHUMOCTH
36 KJIaccuueckor MexaHukH. [loctynarsl bubnnorexa [JOK
CIIELIMAIBHON TEOPUH https://m.edso0.ru/ff0cf862
OTHOCHUTEIIEHOCTH
OTHOCHUTENBHOCTH OJIHOBPEMEHHOCTH. BuG OK
nom
37 3ameIeHre BpEMEHH U COKpaIlleHue morexa L
R https://m.edsoo.ru/ffOcfa42
OHeprusi ¥ UMIYJIbC PEIATUBUCTCKOMN Bu6 OK
38 gacTullbl. CBSI3b MACCHI C YHEPTHUEH U noimorexa L
HMITYTHCOM. DHEprus MOKos https://m.edsoo.ru/ffOcfc68
Kontponbnas padota «Onrtuka. BuG OK
39 OCHOBBI CIETIHATTHFHON TEOPUHU nomorexa L

OTHOCHUTCIIBHOCTH))

https://m.edsoo.ru/ffOcf6f0



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

®otounbl. opmyna [lnanka. DHeprus

bubnunorexa LIOK

40
Y UMITYJIbC (POTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIEI0BAaHUE B LIOK
nOIMoTEKa
41 . A.T.
porospexra. Onrrer https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbl poToddpexra. YpaBHEHHE
42 BﬁHmTegI)Ha .]'qu)l(b(i)OTOB(l)(geKTa bubnxorexa LTOK
a ’ https://m.edsoo.ru/ff0d015e
«KpacHas rpanuna» portosrddexra
Jasnenue cBera. Onbitsl [1. H.
43 JlebeneBa. XuMuueckoe ACHCTBUE buomorexa LIOK
AICBa. A https://m.edsoo.ru/ff0d04a6
CBeTa
TexHuueckue ycTpoucTsa u
MPAKTUYECKOE MPUMEHEHHUE:
44
dhoToseMeHT, GOTOIATUHK,
CONHEYHas OaTapesi, CBETOUOT
45 Pemrenue 3amau mo reme «JI€MEHTHI bubmuoreka [IOK
KBaHTOBOM ONTUKU https://m.edsoo.ru/ff0d0302
Monens atoma Tomcona. OmBITEL
46 Pesepdopna no paccesHuro a-4actu bubmmorexa [OK
PRLOPA p t https://m.edsoo.ru/ff0d091a
[LmanerapHast MOJ€Ib aTOMa
bubnmnorexa LIOK
47 IT b
OCTYJIaTHL bopa https://m.edsoo.ru/ff0dOafa
N3nydenue u noronieHue GoTOHOB
48 m 1/1}1,16 exojie aTOM:I co H(()bro OBHsI bubmmorexa LIOK
p pexol . A P https://m.edsoo.ru/ff0dOafa
SHEPTUH Ha Apyroi. Buapl ciekTpoB
BonnoBsie cBolicTBa yacTuil. BosHBI
. bubnuotexa [JOK
49 ne bpoins. KopnyckymnspHo-

BOJIHOBOM AyaJIu3M. CrnoHTaHHOE U

https://m.edsoo.ru/ff0d0ca8



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

BBIHYKACHHOC U3TYYCHUC

50

51

52

53

54

55

56

OTKpBITI/IC PaAnO0aKTHUBHOCTH. OMBITEI

Pesepdopaa no onpexnenenuio cocrasa

PaaAOaKTUBHOI'O U3JTYyYCHUA

CgoiicTBa anbda-, 6era-, raMma-
u3NydeHus. Biusaue
PaJMOaKTUBHOCTH Ha )KHBBIC
OpTraHU3MBI

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otomnsl. Anbda-pacnan.
DNEeKTPOHHBIN U TO3UTPOHHBIN OeTa-
pacnan. 'aMmma-u3inyyeHue

DHeprusi CBA3U HYKJIOHOB B sIJIpe.

S nepHble peakuuu. SnepHbii
peaktop. [IpobrnemMsbl, mEpPCIEKTUBHI,
JKOJIOTUYECKUE aCIIEKTHI SIACPHON
SHEPreTUKHU

DneMeHTapHble yacTullbl. OTKpBITHE
MO3UTpOoHA. MeToibl HAOMIOACHUS U
PErucTpalvy JIEMEHTAPHBIX YaCTHII.
Kpyrusiii cton «®yH1aMeHTaabHbIe
B3anmMoaercTBud. EnMMHCTBO
(bU3UIECKOI KapTUHBI MUPa»

Bup 3Bé3nnoro neba. Co3Be3aus,
SIpPKUE 3BE3/1bl, MIJIAHETHI, UX BUIUMOE
nBrkeHue. CoaHeuHas CHCTeMa
Comnsaue. CoiiHeuHast akTUBHOCTb.
Ncrounuk sHeprun ConHua v 3BE311

bubnmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

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

bubmmoreka IIOK
https://m.edsoo.ru/ff0d1356

bu6nmnorexa LIOK
https://m.edsoo.ru/ff0d0e38



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

57

58

59

3BE3bI, UX OCHOBHBIE
XapaKTePUCTUKH. 3BE3/IbI TJIABHOM
nocJieioBaTeabHOCTU. BHYyTpeHHee
cTpoenue 3BE311. CoBpeMeHHbIE
MIPEJICTABICHUSI O POUCXOKICHUU U
sBotounu CoJiHIA U 3BE3]T

Muneunsbiit [1yTe — Hama ["anakTuka.
[Tonoxenue n nuxenue ConHua B
l'anaktuke. I'amaktuku. YépHbie
JBIPBI B SIAPAX TATAKTHK

Bcenennas. Pa3z0oeranue rajgakTuK.
Teopust bonbioro B3pbIiBa.
PenukToBoe n3iyuyenue.
MeraranakTuka

60

61

62

63

Hepemennsie npobieMbl acCTpOHOMUHT

KonTtponbHas pabota «1eMeHTHI
aCTPOHOMHUU U aCTPOPUIUKI

O6o6matomuit ypok. Ponb pusuku u
aCTPOHOMHUU B SKOHOMHUYECKOH,
TEXHOJIOTHYECKOM, COLIMAIbHON 1
ATUYECKOH cdepax IesaTeIbHOCTH
YyeJIoBeKa

O6o6maromuit ypok. Pois u Mmecto

(GU3MKU ¥ aCTPOHOMUH B
COBPEMEHHOM HAYyYHOU KapTUHE MUPA

64

O6o06matromuii ypok. Pons
¢buznueckoil Teopun B GopMUpOBaAHUH
MpEJCTaBICHUN 0 (PU3NYECKOM
KapTUHE MHpa




Ob6o06maromuit ypok. Mecto
(hbU3UYIECKOI KapTUHBI MHPa B 00IIIEM

65 1
PSIy COBPEMEHHBIX €CTECTBEHHO-
HAYyYHBIX PEJCTaBICHUN O IPUPOIE

66 PesepBHbIil ypok. MaruutHoe 1oie. 1
DNeKTpOMarHuTHast UHIYKIUs
PesepBubiii ypok. OnTuka. OCHOBBI

67 CTeUATBHON TEOPHH 1
OTHOCUTEITLHOCTH
Pesepnbiii ypok. KBantoBas ¢pusuka.

68 DNeMEeHTbI ACTPOHOMUH U 1 bubmmorexa [JOK

P https://m.edsoo.ru/ff0d1784
acTpodu3uku
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



https://m.edsoo.ru/ff0d1784
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