MHWHHUCTEPCTBO NPOCBEIIEHUA POCCUACKOM ®EJNEPAIIIN

MAQOY COLI Ne 45

PABOYAS ITPOI'PAMMA

(ID 5567771)

yuyeOHoro npeamera «®@usuka. bazoBblii ypoBeHb»
it ooyuaromuxcs 10-11 kiraccos

Cpok peanuzanuu paboyeil mporpamMmMsl 2 roja

CocraBuTtens paboueil IporpaMmsi:
I'pumnna Enena MakcumoBHa,

yuuTenb GpUsuKu

r. 371aTOyCT



MNOACHUTEJIBHAS 3AIINCKA

[Tporpamma mo ¢u3uke 0a30BOr0 ypoOBHS Ha ypOBHE CpeaHero oOmiero oOpa3oBaHUS
pazpaboTaHa Ha OCHOBE IOJIOXKEHUW M TpeOOBaHUM K pe3ylbTaTaM OCBOCHHS OCHOBHOMN
oOpasoBarenbHON Tmporpammel, mpeactaBieHHbix B PI'OC COO, a Takke ¢ ydérom
denepanbHOl paboyeil MporpaMMbl BOCHUTAHMS W KOHLEMIUHU IpernojaBaHusl y4eOHOTro
npenmera «®Du3uka» B oOpa3oBaTeNbHBIX opraHm3anmsx Poccuiickoir  ®Denepanuu,
pean3yIoNMX OCHOBHBIE 00pa30BaTeIbHbIE IPOrPAMMBI.

Conepxanue mporpamMMmbl 1o (M3MKE HampaBleHO Ha (HOPMUPOBAHHE ECTECTBEHHO-
Hay4YHOW KapTUHBI Mupa oOydaronuxcs 10—11 kiaccoB npu o0ydeHuu ux ¢Gu3nKe Ha OA30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATeNIHOCTHOTO noaxoaa. [IporpaMmma no ¢usnuke cOOTBETCTBYET
tpeboBanusiM OI'OC COO k mIaHUpPyeMbIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM
pe3ynbraTaM OOydYeHHs, a TaKXKE yYUTHIBAET HEOOXOIMMOCTh peaH3alliil MEKIIPEIMETHBIX
CBs3el (PU3MKM C eCTEeCTBEHHO-HAyYHBIMHU Yy4eOHBIMU IpeaMeTamMu. B Hell ompenpenstorcs
OCHOBHBIC 1€ M3y4YCHUs (U3UKU HA YPOBHE CpEIHEro oOIIero oOpa3oBaHWs, IJIAHUPYEMbIE
pe3ynbTaThl OCBOEHUS Kypca (PHU3UKU: JIMYHOCTHBIC, METallpelIMETHbIe, MpeIMETHbIE (Ha
0a30BOM ypOBHE).

[Tporpamma 1o (hu3mKe BKIIOYAECT:

IUTAHUPYEMbIE PE3yJbTaThl OCBOCHHSA Kypca (M3WKM Ha 0a30BOM YpOBHE, B TOM YHCIIE
IpeIMETHBIC PE3yIbTaThI MO roJIaM O0yUYeHUS;
cozepkanue yueOHoro npeamera «Ou3uKa 1mo rogaM o0ydeHHUs.

®du3rKa Kak Hayka o HarOoJsiee 00IUX 3aKOHAX MPUPOJBI, BEICTYIAs B KaueCTBE y4eOHOTO
npeaMeTa B IIKOJIe, BHOCHT CYIIECTBEHHBI BKIIQJ B CHCTEMY 3HAaHUH 00 OKpYXKarolieM MUpe.
[konpHBIH Kypc (GU3MKH — CHCTEMOOOpA3YIOIUN M €CTeCTBEHHO-HAYYHBIX Y4EeOHBIX
IIPEIMETOB, MIOCKOJIbKY (PU3UUECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SIBJICHUI, U3ydaeMbIX
XuMHel, ouonorue, pusmdeckoit reorpadueit u actponomueit. Mcnonp3oBaHue U akTHUBHOE
npuMeHeHrne (U3MYECKUX 3HAHUU ONpeNessieT XapakTep H  Pa3BUTHE Pa3HOOOpPa3HBIX
TEXHOJOTHII B cdepe DHEPreTUKH, TPAHCIOPTa, OCBOEHHUS KOCMOCA, TOTYYEHHS] HOBBIX
MaTepHaJIOB C 3aIaHHBIMU CBOMCTBaMHU M Apyrux. M3yduenue Gpusuku BHOCUT OCHOBHOM BKJIa/a B
dbopMUpOBaHNE €CTECTBEHHO-HAYYHOW KapTUHBI MUpa 00yJaromuxcs, B GopMUpoBaHHEe YMEHUN
MPUMEHSATh HAYYHBIA METOJ MTO3HAHUS TP BHITIOJTHEHUH UMHU YY€OHBIX UCCIIEIOBAaHUM.

B ocHOBY kypca ¢u3MKH 11 YPOBHSI CpeIHEro o0IIero oOpa3oBaHUs MOJIOKEH Pl UJIEH,
KOTOPBIE MOXKHO pacCMaTPUBATh KaK MPUHITUIIBI €0 MOCTPOCHHUS.

Hoes yenocmuocmu. B cOOTBETCTBUU C HEM KypC SBISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pa3zesioB (PM3MKH, BKIIOYAET KaK BOIPOCHI KIACCHUYECKOM, TaK U
COBPEMEHHOM (PU3HKH.

Hoes cenepanusayuu. B cooTBeTcTBUU ¢ HEM MaTepuan Kypca QU3MKU 00beIMHEH BOKPYT
busznueckux Teopuil. Bemymmm B Kypce sBIseTcs (OpPMHUpOBAHWE TPEACTABICHUNH O
CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEIIECTBE U TIOJIC.

Hoesn eymanumapuzayuu. E€ peanuszanus npeanoyiaraeT MCHOIb30BaHUE I'YMaHUTAPHOTO
noTeHIana (GU3NIECKON HAYKH, OCMBICICHUE CBSI3U Pa3BUTHA (U3UKU C Pa3BUTHEM OOIIECTBA,
a TaKKe ¢ MUPOBO33PEHYECKUMU, HDABCTBEHHBIMU U YKOJIIOTUYECKUMU TIPOOIEeMaMHu.

Hoes npuknaonoti nanpasnennocmu. Kype pusmku npenmnosiaraet 3HakOMCTBO € HIMPOKUM
KPYT'OM TEXHUYECKUX M TEXHOJIOTHYECKUX MPUIIOKEHUI N3YUEHHBIX TEOPUH U 3aKOHOB.

Hoes skonoeuzayuu peanusyercs IMOCPEACTBOM BBEACHUS DSJIEMEHTOB COJAEp)KaHMS,
MOCBSIIEHHBIX JKOJIIOTUYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHBI C Pa3BUTHEM
TEXHUKH U TEXHOJIOTHH, a TaKKe 00CYKIEHUS MPOOJIeM parmOHAIIBHOTO MPHUPOJIONIOIb30BAHUS U
HKOJIOTHYECKOM Oe30MacHOCTH.

Crep)XKHEBBIMU 3JIEMEHTaMU Kypca (PU3UMKM Ha YpOBHE CpeHEro o0Iero oOpa3oBaHMs
ABISAIOTCS (u3ndeckue Teopuu ((HOpMUpOBAaHUE TMPEACTABICHUI O CTPYKTYpe MOCTPOCHUs
¢buznyeckoil Teopuu, poiu (GyHIAMEHTAIBHBIX 3aKOHOB M MPHUHILUIIOB B COBPEMEHHBIX



NPEICTAaBICHUAX O MPUPOZE, I'PaHUIAX MPUMEHUMOCTH TEOPHM, IJI ONUCAHHUS €CTECTBEHHO-
HAYYHBIX SIBJICHUM U IPOLIECCOB).

CuCTeMHO-IETETbHOCTHBIN MOAX0 B Kypce (PU3MKHM peamn3yeTcs Mpexkae BCEro 3a CUET
OpraHHu3aIi IKCIEPUMEHTAIbHON JesATeNbHOCTH oOyuatoniuxcs. /s 6a3oBoro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIB30BAHUE CHCTEMBI (PPOHTANBHBIX KPATKOBPEMEHHBIX SKCIHEPUMEHTOB U
71a00paTOPHBIX pabOT, KOTOpPhIE B MporpamMme Mo (u3uke oOBEAMHEHBI B OOIIUH CIHCOK
YUYECHHUECKUX NPAaKTUUYECKUX padoT. BrlaeneHune B ykazaHHOM IEpeYHE JIaOOpaTOpHBIX padoT,
MPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYIIECTBISETCS y4YaCTHHUKaMU 00pa3oBaTEIbHOIO
npoliecca UCXOs U3 0COOEHHOCTEH TUIAHUPOBAaHUA U OCHAIICHUs Kabuneta ¢pusuku. [Ipu sToM
oOecrieunBaeTcs OBJAJCHHE OOYYAIOUIMMUCS YMEHHSIMH HPOBOAMTH KOCBEHHbBIE H3MEpEHUs,
UCCIICIOBAaHHUSI 3aBUCHUMOCTEH (PU3MUECKMX BEJIMYMH M TIOCTAHOBKY OIIBITOB IO IPOBEpKE
MPEIOKEHHBIX TUIIOTE3.

Bonbiioe BHUMaHuE yaensieTcs pelieHuI0 pacyETHBIX M Ka4eCTBEHHBIX 3aaad. Ilpu atom
JUISL PAaCYETHBIX 3a]a4 MPUOPUTETOM SIBJISIOTCS 3a/1a4Ml C SBHO 33/1aHHOM (DU3MYECKON MOJEIBIO,
MO3BOJIAIOIINE MPUMEHSITh H3YUYEHHBbIE 3aKOHbl M 3aKOHOMEPHOCTH KakK M3 OJHOIO pasjela
Kypca, Tak U UHTErpupys 3HAHUS U3 Pa3HbIX pa3/iesioB. [ KaueCTBEHHBIX 3a/1a4 MPHUOPUTETOM
SBIISIIOTCSL 3aJaHU Ha OOBSICHEHHE MpPOTeKaHHWs (U3UYECKUX SBJICHUH M TIPOIIECCOB B
OKpYXarollel >KU3HH, TpeOyromue BbiOOpa (U3MUecKOW MOJEeNU A CUTyallud MPaKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuum ¢ TpeboBanusiMu DPI'OC COO k MarepHalbHO-TEXHUYECKOMY
obecrieyeHnto y4eOHOTo mporecca 0a30BBI YpOBEHb Kypca (U3WKH HAa YPOBHE CPEIHEro
o0miero o0pa3oBaHUs JOJKEH M3y4aThCsl B YCJIOBMSIX MpeIMETHOro kabuHera (U3MKH WIHA B
YCIIOBHSX MHTETPHUPOBAHHOTO KaOMHETA MPEIMETOB €CTECTBEHHO-HAYYHOTO IUKJa. B xabunere
bu3HUKH TOIKHO OBITH HEOOXOMMOE JTa0opaTOpHOE 00OPYAOBAHKE I BHIIOTHEHUS YKa3aHHBIX
B TIporpaMme 10 (HU3UKE YYCHHUECKUX TPAKTHUECKUX paboT W JEeMOHCTpPAIlMOHHOE
o0opynoBaHue.

JeMoHCTpaniioHHOe 00opynoBaHue (OPMHUPYETCS B COOTBETCTBUU C IPHUHIIUIIOM
MUHHMMAaJIbHON JOCTAaTOUYHOCTH M 00ECHEeYMBAaeT IMOCTAHOBKY MEPEUMCIEHHBIX B MPOrpamMme 10
¢u3MKe KIIOYEBBIX JEMOHCTpAIUil A HUCCIIEOBAaHMSI HM3y4aeMbIX SIBJICHHM M IPOIIECCOB,
HMIUPHYECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHHH.

JlabGoparopHoe 000pyAOBaHHE Al YUEHMUECKHUX IMPAKTUYECKHX paboT ¢opMupyercs B
BUJIC TEMaTHYECKUX KOMIUJIEKTOB M OOEeCleuyMBaeTcss B pacy€ére OJAHOTO KOMIUIEKTAa Ha JBYX
oOyuaromuxcs. Temarnyeckue KOMIUIEKTHI J1TaOOPaTOPHOrO OOOPYIOBaHUS JOJIKHBI OBITH
IOCTPOEHBI Ha KOMIIJIEKCHOM HCIIOJIb30BAaHUM AaHAJIOTOBBIX M IM(PPOBBIX NMPHUOOPOB, a TaKKe
KOMITHIOTEPHBIX U3MEPUTETBHBIX CUCTEM B BUIC IIU(PPOBBIX JIAOOPATOPHIA.

OCHOBHBIMU LIENISIMU U3Y4YeHUsI GUMKU B 00I1IeM 00pa30BaHUU SBISIFOTCSA:
dbopMupOBaHHE HMHTEpeca W CTPEMJIEHHMsS] OOYYalOIIMXCS K HAay4HOMY H3YYEHHIO MPHUPOJBI,
pa3sBUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
pa3BUTHE MPEACTABICHUI O HAYYHOM METOJe MO3HaHUS U (JOPMUPOBAHHUE UCCIIEOBATEIBCKOTO
OTHOILIEHHSI K OKPYKAIOLIUM SIBJICHUSM;

(dbopMUpOBaHNHE HAYYHOI'O MHUPOBO33PEHUS KaK pe3yibTaTa U3Y4YE€HHsS OCHOB CTPOEHUS! MaTepuu
U QyH/IaMEHTAIbHBIX 3aKOHOB (PU3HKH;

dbopMupoBaHUe YMEHHI OOBSCHATH SBJIEHUS C HCHOJb30BaHHWEM (U3MUECKUX 3HAHUNA H
HaYYHBIX JOKa3aTeNbCTB;

dbopMupoBaHUE MPEACTABIECHUNH O ponu (U3MKHU Ui Pa3BUTHUS JPYIHMX €CTECTBEHHBIX HayK,
TEXHUKU U TEXHOJIOTUH.

Joctumxenune 3THX Leded oOecreunBaeTcsl pelleHHeM CIeAYIOUMX 3ajad B Ipolecce
U3y4eHHs Kypca (U3MKU Ha YPOBHE CpeHEro o01iero o0pa3oBaHus:

NpUOOpeTeHNe CUCTEMbI 3HaHUM 00 00X (PU3NYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHUSX,
BKJIIOYAass MEXaHHKY, MOJIEKYIAPHYIO (HU3UKY, ODJIEKTPOJAWHAMHKY, KBAHTOBYIO (HU3UKY U
AJIEMEHTHI aCTPOPHU3UKY;



dbopMUpOBaHHE YMEHHI TPHUMEHATh TEOPETUYECKUE 3HAHUS ISl OOBSCHEHHS (U3MYECKUX
SBJICHUH B TIPUPOJIE U JUISI IPUHATHS MPAKTUYECKUX PEIICHU B IOBCETHEBHOM KU3HU;
OCBOCHHE CIIOCOOOB PEIICHUS Pa3IMYHbBIX 33/1a4 C SIBHO 33JaHHON (hU3MUECKON MOJIeNbI0, 3a/1ad,
MOJIPa3yMEBAIOIINX CaMOCTOSITENIbHOE CO3JaHue (PU3NYECKOM MOJENH, aJeKBATHOM YCIOBHIM
3a/1a4u;

NOHMMAaHWe (UBUYECKUX OCHOB M MPHUHIMIIOB JEUCTBUA TEXHUYECKUX YCTPOWCTB U
TEXHOJIOTHYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOUIYIO CPEY;

OBJIAJICHUE METOJAMU CaMOCTOSITEIbHOTO IUIAHUPOBAHUA U TMPOBEACHUA  (PU3MUECKHUX
OKCIIEPUMEHTOB, aHAlM3a W UWHTEpIpeTanud WHQPOPMAIUU, OINPEICICHHs] TOCTOBEPHOCTH
MOJIyYEHHOTO PEe3yJIbTaTa;

CO3JJaHME YCIIOBUM JUJIi Pa3BUTHS YMEHHUH MPOEKTHO-UCCIEIOBATEIbCKON, TBOPUYECKOU
JESTEIbHOCTH.

Ha wusydenue ¢usuku (0a30BbIi ypOBEHb) HAa YPOBHE CpPEIHETO 00IIero oOpazoBaHUS
otBoauTcs 136 vacoB: B 10 kimacce — 68 vyacoB (2 yaca B Heneno), B 11 kiracce — 68 gacoB (2
yaca B HEJIEJIO).

[Ipennaraemslii B mporpamme mo Gpu3uKe nepedeHb 1adopaTOPHBIX U MPAKTHUECKUX PadoT
SIBIIICTCS. PEKOMCHJIOBAaHHBIM, YYHTEIh JEJIaeT BBHIOOP MPOBEICHHS J1ab0paTOPHBIX padoT U
OTIBITOB C YU4ETOM UHIUBUAYATbHBIX OCOOEHHOCTEH 00yUaOLTUXCS.

COJAEP)KAHUE OBYYEHUS
10 KJIACC
Pa3nen 1. ®u3uka u MeTOAbI HAYYHOT0 MO3HAHUS

Ousuka — Hayka o mpupojae. Hayunble MeToabl MO3HaHUS OKpyKaromero mupa. Pomib
HKCIIEPUMEHTA U TEOPHH B MPOIECCE TTO3HAHUS MPUPOJIbI. DKCIIEPUMEHT B (PU3HKE.

MonenupoBanue Qu3ndeckux sBieHUil u npoueccoB. Hayunsie runotessl. dusznueckue
3aKOHBI ¥ TCOPUU. | paHHIIBI IPUMEHUMOCTH (PU3MUECKUX 3aKOHOB. [IpUHIIMIT COOTBETCTBUSI.

Ponp u mecto ¢u3uku B (QOPMUPOBAHHMU COBPEMEHHOW HAyYHOW KapTUHBI MHpa, B
MPaKTUYECKOU JeATETLHOCTH JIFOJICH.

Llemoncmpayuu

AHaoroBple ¥ MU(PPOBBIC U3MEPUTEIIBHBIE MPUOOPHI, KOMIIBIOTEPHBIE JTATIHKH.

Pasznea 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aABMkeHHe. OTHOCHUTENBHOCTh MeXaHW4Yeckoro mABmkeHus. Cucrema
otcuéra. Tpaekropus.

[Tepemenienne, cKopocTh (CpeHsisi CKOPOCTb, MTHOBEHHas CKOpPOCTb) U YCKOpPEHHE
MaTepUaIbHOM TOUYKH, UX MPOEKIIMU Ha OCH CHCTeMbl kKoopAuHaT. CloKeHHE TEepPeMEIIeHU 1
CJI0’)KEHHE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOpPEHHOE MPsSMOIMHEHHOE nBIKeHUE. ['paduku 3aBHCUMOCTH
KOOPJMHAT, CKOPOCTH, YCKOPEHUSs, ITYTH U MepeMeIleHUs] MaTepruaibHOU TOYKHA OT BpEMEHH.

CBoboaHoe maienne. Y CKopeHue CBOOOTHOTO TafCHUSI.

KpuBonuneitnoe nBuxeHue. JIBIKCHHE MaTepUATbHOW TOYKM TIO OKPYNKHOCTH C
MIOCTOSIHHOW IO MOZYJIO CKOPOCTBIO. YTJIOBash CKOPOCTh, JMHEHHas CKOpocThb. llepuon m
gacTtoTa oopanienus. L{eHTpocTpeMuTenbHOe YCKOPEHHE.

TexHu4yeckne yCTpONCTBA W TPAKTUYECKOE TPUMEHEHHE: CIHJIOMETpP, JBIKCHHE
CHApSIJIOB, IIETIHBIE U PEMEHHBIE TIepeIayu.

Jlemoncmpayuu

Mopnenb cucTeMbl OTCUETa, HILTIOCTPALMS KHHEMAaTHIECKUX XapaKTePUCTHK JIBHKECHUS.

[IpeoOpa3zoBanue NBIKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3peKeHHOM MPOCTPAHCTBE.

HabGnronenue aBuxeHus Tena, OpOIeHHOTo MO YIJIOM K TOPU30HTY U TOPU30HTATBHO.

H3mepenne yckopeHus CBOOOIHOTO MaACHHUS.

Hanpasnenue ckopocTu MpH IBUKEHUH 110 OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul



N3y4yeHne HEpaBHOMEPHOIO JBMKEHHUSI C LIEJIbIO ONPEAEICHUS MTHOBEHHON CKOPOCTH.

HccnenoBanue  COOTHOIIEHMS ~ MEXAY  NyTSAMH,  NPOWJEHHBIMA  TEJIOM 32
IIOCJIEI0BATENIbHBIE PABHBIE IPOMEKYTKHM BpPEMEHU IPHU PABHOYCKOPEHHOM JBM)XEHHUU C
HayaJbHOU CKOPOCTHIO, PABHOW HYJIIO.

N3yuyenue ABUKEHUS LIAPUKA B BA3KOU KUIKOCTH.

W3ydeHue ABM>KEHUS Tela, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpunuun otHocutenbHOcTH ['amunes. IlepBeiil 3akoH HetoTona. MIHepumanbHble cUCTEMBI
OTCUETA.

Macca Ttena. Cuna. Ilpunuun cynepno3unuu cwi. Bropoir 3akoH HeroTona st
MaTepUaIbHOMN TOUKHU. TpeTuit 3akoH HproTOHA 1711 MatepralibHbIX TOYEK.

3akoH BceMupHOTo TsaroreHus. Cuna tsokectu. [lepBas kocMuueckasi CKOPOCTb.

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

Tpenue. Buabl tpeHus (mokosi, ckojibkeHus, kadeHus). Cuna tpenus. Cyxoe TpeHHe.
Cuna TpeHHs CKOJIbKEHHUs U cuiia TpeHus nmokos. Koaddumument tpenns. Cuiia conpoTruBiIeHUs
P JABUKEHUH TeJla B dKUJKOCTH WM rase.

[ToctynarensHO€E 1 BpaliaTelbHOE ABM)KEHHUE a0COIIOTHO TBEPIOTO TENA.

MoOMEHT cuibl OTHOCHUTEIBHO OCH BpaumieHus. [lnedo cumbl. YcinoBus paBHOBecUs
TBEPAOIO TeEIA.

TexHuueckue yCTpPOMCTBA M TNPAKTUYECKOE NPUMEHEHHUE: MOIIIUIHUKHA, JBHKECHHE
MCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBiieHne nHEepLUUH.

CpaBHeHHE MacC B3aUMOJICHCTBYIOIIUX TEN.

Bropoii 3akon HeroTona.

H3zmepenue cu.

CrnosxeHue cuil.

3aBUCUMOCTh CUJIBI YIIPYTOCTH OT Ae(opMariuu.

HeBecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U TTAJICHHUH.

CpaBHeHuE CUII TPEHUS NOKOsI, KAUEHUS U CKOJIbKCHHUS.

VYcnoBus paBHOBecHs TBEPAOro Tena. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

N3ydeHue ABuKeHUs OpycKa 10 HaKJIOHHON TJIOCKOCTH.

HccnenoBanue 3aBUCHUMOCTH CHJI YIPYTOCTH, BO3HHUKAIOIIMX B IIPYXXHHE U PE3HMHOBOM
obpasiie, oT ux nedopmaruu.

HccnenoBanue yclI0BUI paBHOBECHUS TBEPIOTO TeJla, UMEIOIIErO OCh BPAIICHHUS.

Tema 3. 3akoHnbl cOXpaneHusn ¢ MexanHukKe

NMnynbsc MarepuanbHOM TOYKH (TeNa), CUCTEMbI MaTEPUANIbHBIX TOUYEK. VIMITyIbC CUITBI U
M3MEHEHHE UMITyJbca Teja. 3aKOH COXpaHEHUs UMITyJbca. PeakTHBHOE IBHKEHUE.

PaGora cuibl. MOIIHOCTH CHITBL.

Kunernyeckass sHeprus MarepuaabHOM TOukHu. Teopema 00 M3MEHEHMM KHHETUYECKOM
DHEPIHH.

[TorenuunanbHas Heprus. [loTeHIManbHas SHEPrus yupyro 1e(popMUPOBAHHON MPYKUHBI.
[TorennuanbHas SHEprus Tena BOIU3U MOBEPXHOCTH 3EMIIH.

[ToreHunanbHble W HENMOTEHUUaNbHbIE CHIIbL. CBSA3b pabOThl HEMOTEHIHAIbHBIX CHI C
W3MEHEHNEM MEXaHNYECKON SHEPTUU CUCTEMBI TEJl. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPTUU.

VYrpyrue v Heyrnpyrue CTOIKHOBEHHUS.

TexHu4eckue yCTpOMCTBA M IIPAKTUYECKOE NPUMEHEHHE: BOJOMET, KONEp, NMPYKUHHBIN
MUCTOJIET, TBUKEHHUE PaKeT.

Llemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaktuBHOE NBHXKEHUE.



[Tepexox moTeHIIMATFHON SHEPTUN B KUHETHYECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, nabopamopnovie pabomol

N3yuenne aOCOTIOTHO HEYNPYTroro yruapa ¢ IMOMOMIIBIO JABYX OJMHAKOBBIX HHUTSHBIX
MasITHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIBI C HW3MEHEHHEM MEXaHHUYECKOW JHEpPruu Tejla Ha
IIpUMEPE PACTSIKEHUS PE3UHOBOIO KI'yTa.

Pa3nen 3. Mousekyasipuasi pu3uka v TepMOAUHAMHKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE MTOJIOKECHUS MOJICKYJIIPHO-KMHETUYECKOW TCOPHH M UX OMBITHOS 0OOCHOBAHUE.
bpoynosckoe naBuxkenue. Juddysus. Xapaktep ABMKEHUS UM B3aUMOJICHCTBUS UYaCTHI]
BemecTBa. MoJienu CTPOCHHS Ta30B, JKMAKOCTEH M TBEPABIX Tel M OOBSICHEHUE CBOMCTB
BEILECTBA HA OCHOBE 3THX Mojened. Macca u pasmepbl Mosiekyn. KonaumdecTBo BemiecTsa.
[TocTostnHas ABorajipo.

TemnoBoe paBHoBecue. Temnepatypa u e€ uzmepenue. lllkana remneparyp Llenbcus.

Mopnens uaeanbHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KHHETUYECKOW TeOopuu
ueanpHOro ra3a. AOCONIOTHasg TemIepaTypa Kak Mepa CpedHell KHHETHUYECKOW SHEepruu
TEIUIOBOrO JBWKEHHMs dactul ra3a. lllkama temneparyp KensBuna. ['a3oBble 3aKOHBI.
VYpaBuenue MenneneeBa—Kianeitpona. 3akon JlanpToHa. M3omponecchl B uacaibHOM Ta3e C
MIOCTOSIHHBIM KOJIMYECTBOM BellecTBa. | 'paduueckoe nmpeacTaBieHrne U30MPOLECCOB: U30TepMa,
n30Xxopa, n3obdapa.

TexHu4eckue ycTpoicTBa U MPaKTUYECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnpIThI, JTOKa3bIBAIOLIUE JIUCKPETHOE CTPOEHUE BeEIecTBa, ¢ororpaduu MOJIEKYI
OPraHUYECKUX COETUHEHUM.

OmnbiTe! 10 AU(PY3UH KUAKOCTEH U Ta30B.

Monenb OpOYHOBCKOTO JBUKECHHUS.

Monens onbita IlTepHa.

OnbIThL, TOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOECHCTBHUS.

Mogens, HIUTIOCTPUPYIOIIas IPUPOTY IAaBJICHHS ra3a Ha CTEHKU COCY/a.

OnBIThL, WJUTFOCTPUPYIOLIME YPABHEHUE COCTOSIHUS MJI€aTIbHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuiui sxkcnepumenm, n1abopamopmule pabomoi

Omnpenenenne Macchbl BO3AyXa B KJIACCHOW KOMHATe€ Ha OCHOBE H3MEpeHHHl 00BhEMa
KOMHATBI, IaBJIEHUS U TEMIIEPATypbl BO3yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEKY ITapaMeTpaMU COCTOSIHUSI Pa3peKeHHOro rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepmonuHamuueckass cucteMa. BHYTpeHHsIE SHEpPrusi TEPMOJMHAMUYECKOW CHUCTEMBI U
crocoOb! e€ uzmeHeHus. KonnyectBo TemioTsl U pabora. BHyTpeHHssS SHEprus 0lHOAaTOMHOTO
uJeanbHOro ra3a. Buasl Temniaonepenayn: TEIIONPOBOIHOCTb, KOHBEKIUS, U3JIydeHHE. Y IebHas
TEIJIOEMKOCTH BelecTBa. KoandyecTBo TEIIIOTHI ITPH TEIUIONEpEaaye.

[TonsitTue 06 agmabatHoM mporiecce. [lepBwiii 3aKkoH TepMoauHaMHKHU. [IpuMeHeHHE
MIEPBOro 3aKOHA TEPMOAMHAMHUKHU K H30MpolieccaM. ['papuueckast uHTepIpeTanus paboThl rasa.

Bropoii 3akon TepmoarHamuku. HeoOpatumMocTh npoieccoB B MpUpoe.

TemoBeie MamuHbl. [IpuHIMIBI AelicTBUA TEIIOBBIX MaluH. [IpeoOpa3zoBaHus S3HEPTUU B
TerIoBbIX MamuHax. Koadduiment nonesnoro aeiicteus teruioBoil Mammabl. [{ukn Kapao u
ero Kod(pPUIUEHT TOJIE3HOTO NEUCTBHUS. DKOJOTUUECKHE MPOOJIEMBI TETUIOIHEPTETUKH.

TexHudyeckue yCTpOMCTBA W NPAKTUYECKOE NPUMEHEHUE: JABUTaTellb BHYTPEHHETO
Cropanusi, OBITOBOM XOJOIUILHUK, KOHIUIIMOHED.

Jlemoncmpayuu

W3meHeHnne BHYTpEHHEW JHEPrUU Tella TPH COBEPIICHHH paOOTHI: BBUIET MPOOKH W3
OyTBUTKM TIOJ JCWCTBHEM CKATOro BO3/yXa, HarpeBaHue >Qupa B JIATYHHOH TPyOKe MyTEM
TpeHus (BUICOAEMOHCTPAITHSA).

N3meHeHnune BHyTpeHHEHN 3Hepruu (TeMIeparyphbl) Tena Mpu Terionepeaayde.



OmnbIT 0 aguabaTHOMY PACHIMPEHHIO BO3yXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Monenu nmapoBoii TypOUHBI, IBUTATENSI BHYTPEHHETO CrOpaHusl, pEaKTUBHOIO ABUTATENs.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3Mmepenne yaenbHON TeMI0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Dazoevie nepexoonvt

[TapooOpa3oBanue u konaeHcauus. Vicnapenue u kuneHue. AGCOMIOTHAS U OTHOCUTENbHAS
BJIQXKHOCTh BO3/1yXa. HacklmeHHbI map. YaenpHas TEIuioTa mapooOpa3oBaHHs. 3aBHCUMOCTh
TEeMIIepaTypbl KUIIEHHS OT JaBJICHUS.

Teépmoe Teno. Kpucramnmmyeckue u amopdHbie Tena. AHH30TPOIHS CBOMCTB KPUCTAJLIOB.
Kunkue kpucramisl. CoBpemeHHble MaTepuaibl. [lmaBneHune u Kpuctammzauus. Y AelbHas
TeruoTa riasieHus. Cyonumarus.

YpaBHEeHUE TEIIOBOTO OanaHca.

TexHuueckue ycTpoWcTBa M IPAKTHUUECKOE IPUMEHEHUE: TUTPOMETP U ICUXPOMETP,
KAJIOPUMETP, TEXHOJOTMHU IOJIYYEHHMS] COBPEMEHHBIX MAaTepuajgoB, B TOM  YHCIE
HAaHOMAaTEpPHaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HaCHIIEHHBIX [1aPOB.

Kunenue npu noHWKEHHOM JaBJICHUHU.

Crioco0bl U3MEpEHUs BIKHOCTH.

Habmroienue HarpeBaHus U MJIaBICHUS KPUCTAIIMYECKOTO BEIIeCTBA.

JleMOHCTpanus KpUCTalIOB.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

W3mepeHne OTHOCUTEIbHON BIaKHOCTH BO3/1yXa.

Pa3znea 4. diekTpoauHaMuKa

Tema 1. Inexkmpocmamuka

OnekTpuzauusi Tel. OJEeKTpUueckuil 3apsia. JIBa Buaa 3IIEKTPUUECKUX — 3apsi/ioB.
[TpoBOAHMKY, TUANEKTPUKU U TIOTYIIPOBOJHUKU. 3aKOH COXPAHEHHUS AJIEKTPUUYECKOTO 3aps/a.

B3aumopeiictBue 3apspoB.  3akoH Kyinona. TodeuHbl  2I€KTpUYECKMH  3apsin.
Onekrpuueckoe mone. HanpsokéHHocTh anexTpuueckoro mnods. [lpuHumn cynepno3unuu
AIIEKTPUYECKUX MOJIEN. JIMHNN HANPSYKEHHOCTH DIIEKTPUYECKOTO TOJIS.

Pabora cun »snexrtpocrarnueckoro mons. llorenmuan. Pa3HOCTh  MOTEHIMATIOB.
ITpOBOAHMKY M TUAIIEKTPUKHU B HJIEKTPOCTATUYECKOM IoJIe. J{MaaeKTpuuecKas IpOHULAEMOCTb.

OnektpoéMkocTb. KonaeHcaTop. DNIEKTPOEMKOCTh IIJIOCKOTO KOHJEHCATOpa. DHEprus
3apsHKEHHOT0 KOHJEHCATOPA.

TexHuuyeckue yCTpOHCTBA M INPAKTUYECKOE MPUMEHEHME: 3JIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAsl 3alIUTa, 3a3eMJIEHHE 3JIEKTPONPHUOOPOB, KOHAECHCATOP, KOMHPOBAIBHBIN
anmapar, CTpyMHBIN IIPUHTED.

Llemoncmpayuu

VY CTpoiCTBO M IPUHIAIT AEHCTBUA 3JIEKTPOMETPA.

B3aumoneiicTBue Ha3IEKTPU3OBAHHBIX TEIN.

DIIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TEN.

ITpoBOAHMKH B 3JIEKTPOCTATUYECKOM TIOJIE.

DJIEKTpOCTAaTUYECKAs 3aIUTa.

JINdIIEKTPUKN B DJIEKTPOCTaTUYECKOM TIOJIE.

3aBUCHUMOCTh  DJIEKTPOEMKOCTH IUIOCKOTO KOHJIEHcaTopa OT IUIOIIAAu  IUIaCTHH,
paccTosHUA MEXy HUMU U AUDJIEKTPUUECKON POHUIIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHIAEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannwiit 3nekmpuyeckuit mok. Toku é paznuunvix cpeoax

DJIEKTPUUYECKUN TOK. YCJIOBHUS CYIIECTBOBAHUA AJIEKTPUUYECKOro TOKa. MICTOYHHMKHU TOKA.
Cuia Toka. [ToCcTOSIHHBIN TOK.



Hanpsokenne. 3akon OMma 115 yyacTka LEH.

DneKTpruuecKoe COTIPOTHUBIICHUE. VY nenvHoe COTIPOTUBIICHUE BELIEeCTBA.
[TocnenoBarenbHOE, NapaieIbHOE, CMEILIAHHOE COEIMHEHNE TIPOBOIHUKOB.

Pa6oTa snekrpuueckoro Toka. 3akoH Jlxoyns—JIeHa. MOIHOCTD 3IEKTPUIECKOTO TOKa.

DNEeKTpOABMKYIIAsl CHUJla U BHYTPEHHEE COIIPOTUBIIEHHE UCTOYHHMKA TOKA. 3akoH Oma Jyis
MOJTHOM (3aMKHYTOM) 2JIEKTpHUecKoi mernu. KopoTkoe 3aMbIKaHHeE.

DNEeKTPOHHAs IPOBOAUMOCTD TBEPBIX METANIOB. 3aBUCUMOCTb COIIPOTHUBIICHUS METAIIJIOB
oT Temneparypbl. CBEpXIIPOBOANMOCTb.

DneKTpUYecKUil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M TNpUMECHas MPOBOJUMOCTb TMOIYHPOBOIHHUKOB.
CgoiictBa p—Nn-nepexoaa. [loxynpoBoJHHUKOBEBIE TPHOOPHI.

DONeKTpUYeCKUii TOK B pacTBOpax M paciulaBax AJIEKTPOJIUTOB. DIEKTPOIUTHYECKAS
U CCOIUAIUs. DIEKTPOIIU3.

DJNeKTpUUYeCcKHil TOK B razax. CaMOCTOSITENIbHBIA U HECAMOCTOSITENbHBIN pa3psia. MoHus.
IIna3zma.

TexHU4yecKkue yCTpOHCTBA U MPAKTUUECKOE MPUMEHEHHE: aMIIEPMETP, BOJILTMETP, PEOCTaT,
UCTOYHUKU TOKa, DJJIEKTPOHArpeBaTelIbHbIE MPUOOPHI, 3JIEKTPOOCBETUTENbHBIE IPUOOPHI,
TEPMOMETP  CONPOTHUBIICHUS, BAKyyMHBIH  JAMOA, TEPMUCTOPHI U  (DOTOPE3UCTOPHI,
[IOJIYTIPOBOJHUKOBBIN TMOJI, TajbBaHUKA.

Jlemoncmpayuu

W3mepeHue cuibl TOKa U HaIIPSHKEHUS.

3aBUCHUMOCTh COMPOTHBIICHUS LWIUHAPUYECKUX TPOBOJHUKOB OT JJIMHBI, IUIOIIAIH
MONEPEYHOr0 CEUEHUs U MaTepuaa.

CMmeniaHHoe COeTUHEHUE MPOBOTHUKOB.

[IpsiMoe u3MepeHue NIEKTPOABMKYILEH cuibl. KOpoTkoe 3aMblKaHHE TraJlbBaHUYECKOTO
9JIEMEHTA U OLIEHKA BHYTPEHHEI0 COMPOTUBIICHUSI.

3aBUCHUMOCTh COIIPOTUBIICHUS] METAJUIOB OT TEMIIEPATYypPHI.

ITpoBOAMMOCTE JIEKTPOJIUTOB.

HckpoBoit pa3psg ¥ NpOBOAUMOCTb BO3yXa.

OnHOCTOPOHHSA MPOBOIUMOCTD JUOJA.

Yuenuueckuiui sxkcnepumenm, n1abopamopmule pabomoi

N3y4eHne CMEIIaHHOTO COEMHEHNSI PE3UCTOPOB.

W3mepeHne  3lEKTPOABIDKYIIEH CHJIBI  HMCTOYHHMKA TOKA M €ro  BHYTPEHHETro
COINPOTHBIICHUS.

Hab6monenue anexTpomnusa.

Me:xnpeamerHbie CBA3H

U3yuenune kxypca ¢usuku 0Oa3zoBoro ypoBHS B 10 Kjacce OCYIIECTBISETCS C Y4ETOM
COJIepKATENbHbIX MEXIIPEIMETHBIX CBSi3ed C KypcaMd MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpadu U TEXHOJIOTHH.

Mescnpeomemnusie nousamus, CBSI3aHHBIE C HW3YYEHHEM METOAOB HAYyYHOTO IO3HAHUS:
ABJICHUE, Hay4YHbIH (pakT, rumoresa, (Qu3nyeckas BeIMYMHA, 3aKOH, TEOpHs, HaOIIOICHUE,
AKCIEPUMEHT, MOJIEIIMPOBAHKE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pelieHHe CHUCTEMbl ypaBHEHWH, JIMHEWHass (QyHKIUA, mapabdora,
runepooia, ux rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIIMH: CUHYC, KOCUHYC, TaHTEHC,
KOTaHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO, BEKTOPbl M HMX MPOEKUHMHU Ha OCHU
KOOpJMHAT, CII0KEHUE BEKTOPOB.

Buonocus: mexannueckoe IBUKEHHE B JKUBOM npupoze, Aupdysusi, ocMoc, TEI1ooOMeH
KHUBBIX OPraHU3MOB (BHJIbI TEIUIONEPEIaul, TEMJIOBOE PAaBHOBECHUE), DJIEKTPHUECKUE SIBICHUS B
KUBOW MPHUPOJIE.

Xumus: TACKPETHOE CTPOCHUE BEILIECTBA, CTPOEHUE aTOMOB U MOJIEKYJ, MOJb BEILIECTBA,
MOJIIpHasi Macca, TEIUIOBble CBOMCTBA TBEPIBIX TN, XUAKOCTEH U Ta30B, AJIEKTPUUYECKUE
CBOICTBa METAJIOB, JEKTPOJIUTHYECKAs JUCCOLUALMS, TaIbBaHUKA.



l'eoepaghus: BaxxHOCTH BO3lyXa, BETPbI, OapoMeTp, TEPMOMETP.

Texnonozcus: mpeoOpa3oBaHUE JIBIKCHUH C MCHOJIb30BAaHHEM MEXaHM3MOB, YUET TPCHUS B
TEXHUKE, MOIIIUIHUKH, WCIOJIH30BAHUE 3aKOHA COXPAHEHUS HMMITyJbCa B TEXHHKE (pakeTa,
BOJOMET W Jpyrue), IBHraTelb BHYTPEHHErO CropaHus, mapoBas TypOuHA, OBITOBOM
XOJIOJMIIBHUK, KOHAUIIMOHEP, TEXHOJIOTUH TOIYUYEHHUs] COBPEMEHHBIX MAaTE€pUaioB, B TOM YHCIIE
HAaHOMAaTEepHaJOB, W  HAHOTEXHOJOTHH,  OJEKTPOCTaTHYECKas  3aIluTa,  3a3eMJICHHUE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBI TNPHUHTEp, JJIEKTpOHArpeBaTeibHbIE MPUOOPHI,
3JIEKTPOOCBETUTEIbHBIE TIPUOOPHI, FATbBAaHUKA.

11 KJIACC
Pasnen 4. DaekTpoanHaMuka

Tema 3. Maznummnoe none. I1eKmMpoOMaZHUMHAA UHOYKYUA

ITocrossHHBIE MarHuThl. B3auMOJEHCTBHME MOCTOSAHHBIX MAarHUTOB. MAarHuTHOE MOJIE.
Bekrop MaruuTHOM nHAYKIUU. [[pUHIUIT Cynepno3uMM MarHUTHBIX MOJeH. JINHUM MarHUTHOM
uHayKuy. KaptuHna muHui MarHUTHOW MHYKIIUHU TIOJISI IIOCTOSTHHBIX MarHUTOB.

MarunuTtHoe 1osie IPOBOJHMKA C TOKOM. KapTMHa NWMHUNA MHAYKIMU MAarHUTHOTO MOJIs
JUTMHHOTO TIPSIMOTO TMPOBOJIHUKA M 3aMKHYTOT'O KOJBIIEBOTO MPOBOJHMKA, KATYIIKH C TOKOM.
OneiT Opcrena. BzanmoaencTBre NpoBOJHUKOB C TOKOM.

Cwita Amriepa, €€ MOJlyJIb M HallpaBJICHHE.

Cuna JlopeHua, e€ wMonaynb M HampablieHHE. JIBUKEHUE 3apsyKEHHOM YacTUllbl B
OJIHOPOJAHOM MarHuTHOM nose. Pabora cuiibl Jlopenna.

SIBneHue BNEKTpOMarHUTHOM HWHAYKUMU. [lOTOK BEKTOpa MArHUTHOM HWHIYKLUU.
DIIEKTPOABMKYIAS CUJIA MHIYKIIMU. 3aKOH 3JIEKTpOMarHuTHoU uHaykuuu dapanes.

BuxpeBoe anekTpuueckoe moJie. DJIEKTPOABUKYILAS CHIa MHAYKIUMU B MPOBOJHUKE,
JIBIDKYIIEMCS TIOCTYIATEIbHO B OJTHOPOTHOM MarHUTHOM II0JI€.

[IpaBuio Jlenna.

NHayKTUBHOCTD. SIBICHUE CAMOUHIYKIIMH. DJIEKTPOIBIIKYINAS CHJIa CAMOUHTYKITUH.

DHeprusi MarHUTHOTO MOJIsl KATYIIKUA C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHuueckne yCTpOICTBA W NPAKTUYECKOE NPUMEHEHUE: TMOCTOSHHbIE MAarHUTHI,
AJIEKTPOMATHUTBHI, JIEKTPOABUTATEIb, YCKOPUTEIN AIIEMEHTAPHBIX YaCTHII, UHIYKIIMOHHAS M1€Yb.

Llemoncmpayuu

OmneiT OpcTena.

OTKJIOHEHUE AIEKTPOHHOTO MTy4YKa MarHUTHBIM I1OJIEM.

JluHUY MHIYKIIUA MarHUTHOTO TIOJIS.

B3aumopeiicTBue ABYX MPOBOJHUKOB C TOKOM.

Cuta Amriepa.

[ericrBue cuiibl JIopeHI1a Ha MOHBI JIEKTPOJIUTA.

SIBneHre ANeKTPOMarHUTHON WHIYKITUU.

IIpaBuno Jlenna.

3aBUCHMOCTD DJICKTPOJBMIKYIIECH CHUIIBI MHIYKIIUA OT CKOPOCTH M3MEHEHUSI MAarHUTHOTO
MOTOKa.

SIBiieHME CAaMOMHIYKIINH.

Yuenuueckuii sxcnepumenm, 1abopamopvie pabomuol

N3yuenne MarHuTHOTO TOJISI KATYIITKHA C TOKOM.

HccnenoBanue 1eicTBUS OCTOSHHOTO MAarHUTa HAa PaMKY C TOKOM.

WccnenoBanue siBJICHUS DIEKTPOMArHUTHON UHAYKITHH.

Paznen 5. KosieOanusi u BOJIHBI

Tema 1. Mexanuueckue u In1eKmpomMazcHumHvle KOae0anus

Konebarenbnas cucrema. CBOOOAHBIE MeXaHMuYecKue Kkolebanus. [apMoHUYeckue
koneOanus. Ilepuwon, wacrora, ammutyna W ¢asza koiebanwit. [IpyKWHHBIH MasTHUK.



MareMaTHuecKkuii MasTHUK. YpaBHEHHE rapMOHMYecKuXx kojeOanuii. [IpeBpamienue sHepruu
IIPY TAPMOHUYECKUX KOJICOAHUSX.

Konebarenbupiii  koHTYp. CBOOOJMHBIC AJIEKTPOMATHUTHBIC KOJICOAHHS B WJI€aTHHOM
KoJIeOATeIbHOM KOHTYype. AHAIOrMs MEXIy MEXaHMYECKUMH M DJIEKTPOMAarHUTHBIMU
kosebanusamu. @opmyna TomcoHa. 3aKOH COXpaHEHHUs SHEPTHH B HICATLHOM KojeOaTeIbHOM
KOHTYPE.

[IpencraBienue o 3aryxaroumMx KojeOaHHUsIX. BbIHYXIEeHHbIE MeXaHUYECKHUEe KOoJeOaHMs.
Pe3onanc. BelHyX/1€eHHBIE 3JIEKTPOMAarHUTHbIE KOJIEOaHMUs.

ITepemennblil Tok. CHUHYyCOUJAIBHBIN NEpEMEHHBI TOK. MOIHOCTh NIEPEMEHHOIO TOKA.
AMIITUTYIHOE U IEHCTBYIOLICE 3HAYEHUE CUJIbI TOKA U HAIIPSIKEHUS.

Tpancdopmarop. IlpousBoAcTBo, mepenaya W HOTPEOICHUE DICKTPUUYECKON SHEPTUH.
OKOJIOTUYECKME PHUCKM IpU IPOU3BOJACTBE AIEKTpodHepruu. KynbTypa ucnonab3oBaHus
AJIEKTPO3HEPTUU B IIOBCEITHEBHOM JKHU3HHU.

TexHuueckue yCTpPOMCTBA M IPAKTUYECKOE IPUMEHEHME: DJICKTPUYECKUH 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, JINHUU 3JIEKTpoIiepeiad.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KojeOaTenbHONU CUCTEMBbI (IPYKUHHBIA WJIM MaTeMaTUYECKUN
MasITHHK).

HaGuroneHue 3aryxaronux KojJeOaHu.

HccnenoBanue CBOWCTB BBIHYKICHHBIX KOJICOaHUI.

HabGmonenue pezonanca.

CB00OOAHBIE IEKTPOMArHUTHbBIE KOJIEOaHMS.

OcummnorpaMMsl — (3aBUCMMOCTH  CHJIBI  TOKAa M HANpsOKEHUST OT BPEMEHM) JUIs
3JIEKTPOMArHUTHBIX KOJIEOaHUH.

Pe3onanc npu mocienoBaTeIbHOM COEIMHEHUHU PE3UCTOPA, KaTYIIKM MHAYKTUBHOCTH U
KOHJICHCATOPA.

Monenb TMHUY 37IEKTpoIIepe1adH.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

HccnenoBanue 3aBUCUMOCTH MEpHOJia MaJIbIX KOJeOaHui rpy3a Ha HUTH OT JUIMHBI HUTH U
Maccsl Ipy3a.

HccnenoBanne TMEepeMEHHOr0 TOKa B 1LENM W3 IOCIEN0BAaTeIbHO COEAUHEHHBIX
KOHJEHCATOpa, KaTylIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbLE 60IHbL

Mexannueckue BOJIHBI, yclIoBuUs pacnpocTtpaHeHus. [lepuona. CkopocTh paclpocTpaHEeHUs
u januHa BosHBL. [lomepeunble W mpononbHble BOJHBL. HWHTepdepeHius u nudpakuus
MEXAHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

ONEKTPOMAarHUTHBIE BOJIHBL. Y CIIOBUS HW3Iy4EHMsI DJIEKTPOMAarHUTHBIX BOJIH. B3anmuas
opueHTanus BeKTopoB E, B, V B anexkrpomarauTHOl BosHe. CBOHCTBa 3JEKTPOMArHUTHBIX
BOJIH: OTpaKCHHE, IMpeJOMJIeHHe, moysipu3anus, audpakuus, uHrepdepenuus. CKopocTh
AIIEKTPOMAarHUTHBIX BOJIH.

[IIkana 21EKTPOMArHUTHBIX BOJH. IIpHMEHEHHE 3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U
OBITY.

[TpyHIMIIBI pagUOCBSI3U U TeIeBUACHUA. Paguonokanms.

DNEeKTPOMarHUTHOE 3arpsi3HEHNUE OKPYKArOIIel Cpeibl.

TexHnuecknue yCTpoHCTBa M IPAKTUYECKOE NMPUMEHEHHUE: MY3bIKaJIbHbIE MHCTPYMEHTHI,
yIbTPa3ByKOBasi AMArHOCTHKA B TEXHUKE W MEAMIIMHE, pajap, paJuoONpUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-meyn.

Jlemoncmpayuu

OO6pa3oBaHue U paclpoCTpPaHEHHE MONEPEYHBIX U MPOJOIBHBIX BOJIH.

Kounebmromeecs Teno Kak HCTOYHUK 3BYKA.

Habmonenne oTpaxeHus U MPeOMICHUS MEXaHUYECKUX BOJIH.



Habmonenue narepdepeHunn 1 [uppakiind MEXaHUYECKHX BOJIH.

3BYKOBO pe30HAHC.

HabGumronenne cBsi3u TPOMKOCTH 3ByKa M BBICOTBI TOHa C aMIUIMTYAOW M 4YacTOTOM
KoJie0aHui.

HccnenoBanue  CBOMCTB  3JIEKTPOMArHUTHBIX  BOJIH:  OTPaK€HUE, IPEIOMIICHUE,
noJsipuzanus, Iuppakuus, “HTepdepeHus.

Tema 3. Onmuxa

['eomerpuueckas ontuka. IIpsMonuHeiiHoe pacpocTpaHeHUE CBETa B OJJHOPOIHOM Cpefe.
JIyud cBera. TOYEUHBIN UCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHbBl OTpaxkeHus cBeTa. [locTpoeHue H300pa)xKeHUN B IIOCKOM
3epKaie.

[Ipenomnenue cBera. 3aKkoHbBl IMpeloMIIeHHs cBeTa. AOCOJIOTHBIM  IOKa3arelslb
npenomiieHus. llonHoe BHyTpeHHee oTpakeHue. [lpenenpHbIl yros IOJHOIO BHYTPEHHETO
OTpaKEHHUSL.

Hucnepcus csera. CioxxkHbll cocTaB O6enoro ceera. LIBer.

CoOuparomiue U pacceuBaromive JUH3bl. ToHKasg JsnH3a. DOKYCHOE pacCTOsHUE U
ONnTHYEeCKas cuiia TOHKOM JInH3bL. [locTpoeHune n3odpaxeHuili B coOMparommx U paccenBarOINX
auH3ax. PopMysia TOHKOH JIMH3bL. Y BEJIMYEHUE, JaBaeMO€e JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUUYECKON ONTHKH.

BonnoBas ontuka. HHrepdepenuus cBera. KorepeHTHble HMCTOYHUKH. Y CIOBUA
HaOJI0IeHNST MAKCHMYMOB U MUHUMYMOB B HHTEP()EPEHIIMOHHOW KapTUHE OT JIBYX CHH(A3HBIX
KOT€PEHTHBIX HCTOYHHUKOB.

Hudpaxknus csera. JudpakuuoHHas pemérka. YciIoBHE HaONIOAEHUS TJIABHBIX
MaKCHUMYMOB IIpH [1aIEHUH MOHOXPOMATHYECKOT0 CBETa Ha AU(PAKIIMOHHYIO PEIETKY.

ITonspuszanus ceera.

TexHuueckue yCTpoicTBa M IPAKTUYECKOE IPUMEHEHHE: OuKHM, Jyna, (oToamnmapar,
IPOEKIIMOHHBIA anmapar, MHKPOCKOI, TEJIeCKON, BOJIOKOHHAs OINTHKA, JAU(PPAKIMOHHAS
peIETKa, NOIAPOnL.

Jlemoncmpayuu

[TpsiMonMHENHOE pacHpOCTpPaHEHUE, OTPAXEHHE W IpeloMIeHHE cBeTa. OnTudeckue
npuOOopBI.

[TostHOE BHYTpEHHEE OoTpakeHne. Mozenb CBETOBOIA.

UccnenoBanue CBOMCTB M300paKeHUM B JIMH3aX.

Monenu MUKpOCKOIa, TENECKOIA.

Hab6monenue nnrepdepeHimm ceera.

HaGnronenue nudpakuuu cera.

Hab6mronenue qucniepcuu certa.

[TosryueHue ciekTpa ¢ MOMOILBIO IPU3MBI.

[Toryuenue criekTpa ¢ MOMOIIBIO TU(DPAKIINOHHON PEIIETKH.

Habmronenue nosisipu3anuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

N3mepenne nokasaresns IpeJoMIIEHUS CTEKIIA.

UccnenoBanue CBOMCTB M300payKeHUM B JIMH3AX.

Habmonenue nucnepcun cBeta.

Pa3znen 6. OcHOBBI crIeMAJILHON TEOPUHM OTHOCUTEJIBHOCTH

['paHuIpl IPUMEHUMOCTH KJIACCMYECKONW MexaHMKHU. IlocTynaTel cnenuanbHOM Teopuu
OTHOCUTENIbHOCTH: HMHBApPUAHTHOCTh MOJYJIS CKOPOCTH CBe€Ta B BaKyyme, MPUHIUI
OTHOCHUTENIbHOCTH DUHILTEHHA.

OTHOCHTENBHOCTD OJHOBPEMEHHOCTH. 3aMEUICHUE BPEMEHH U COKPAILLEHUE JIUTMHBI.

OHeprus U UMIYJIbC PEISATUBUCTCKON YaCTHILIBI.



CBs13b MaccChl C SHEPTUEH U UMITYJILCOM PENATUBUCTCKOMN YaCTUIbl. DHEPTHUS ITOKOSI.

Paszpnen 7. KBanToBas pusuka
Tema 1. dnemenmol KGAHMOBOU ONMUKU
®otonbl. ®opmyna [Inanka cBs3u 3HEPTUU POTOHA C €r0 YACTOTON. DHEPTHUsl U UMITYIIC
dboToHa.
Otkpeitie u wuccnenoBanue Goroddpdexra. Onwitet A. I'. CromeroBa. 3aKOHBI
dotoadpdekra. YpaBuenue DitHmreitHa 11 hotoddpdekra. «KpacHas rpanuna» horodrddekra.
Hasnenue ceera. Onbrtel [1. H. JIlebenena.
XUMHAYECKOE IEUCTBUE CBETA.
TexHuueckne YCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHe: (POoTonneMeHT, (OTONATUHK,
COJIHEeYHast 6aTapest, CBeTOAHO/.
Llemoncmpayuu
®doTor(hdeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.
HccnenoBanue 3akoHOB BHEIIHETO GoToddexra.
CBeToaHoI.
Conneunas Oarapes.
Tema 2. Cmpoenue amoma
Mopnens aroma Tomcona. OnwiTel Pesepdopna mo paccesauro o -gactuil. [lmanerapHas
mozenb atoMa. Iloctynarel bopa. 3nyuenue u nornomeHnue (GOTOHOB IIPU MEPEXoJe aToma ¢
OJIHOTO YpOBHSl SHEpruum Ha JApyro. Buasl crnekTpoB. CrnekTp YpOBHEW 3HEpPruuM aroma
BOZIOPOZA.
BousinoBeie cBolicTBa yactuul. Bosusl ne bpoisa. KopnyckyiisipHO-BOJIHOBOM Ayaiu3M.
CroHTaHHOE U BBIHY)KJIEHHOE U3JIyYEHUE.
TexHudyeckue yCTpPOMCTBA M IPAKTUYECKOE IIPUMEHEHHWE: CIIEKTPAJIbHBIA  aHaIU3
(criekTpockoI), Ja3ep, KBAHTOBBIA KOMIIBIOTED.
Jlemoncmpayuu
Monens onsita Pesepdopaa.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
HaGnroneHue nuHeyaThIX CEKTPOB U3ITyYESHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul
Habmronenue nuHeRyaToro crexkTpa.
Tema 3. Amommnoe aopo
OKCHEpUMEHTHI,  JIOKa3bIBAIOIIUE  CIIOKHOCTh CTpPOGHMSI  fJpa. OTtkpeiTHE
panuoakTuBHOCTU. OnBITH Pezepdopra mo onpeeneHuio cocTaBa paaioakTUBHOTO U3ITyYeHHUS.
CsaoiicTBa anbda-, 6era-, raMma-u3IydeHus. BnusHue paJuoakTUBHOCTH Ha JKUBbIE OPTaHU3MBI.
OTxkpbITHE TPOTOHA U HeTpoHa. HykionHnas monens siapa I'eitzendepra—Banenko. 3apsia
anpa. MaccoBoe uucino sijpa. M30Tomnsr.
Anbda-pacnaa. DIeKTpOHHBIH U MO3UTPOHHBIN Oera-pacnan. ['amma-uzinydeHue. 3aKkoH
paZoaKkTUBHOIO pacmaja.
OHeprus cBSA3M HYKJIOHOB B sijipe. SnepHble cuiibl. JledekT Macchl spa.
Snepusle peakunu. [lenenue u CUHTE3 SOED.
Snepubiii peaktop. Tepmosimepubiii cunte3. IlpoOieMbl M NEpPCHEKTUBBI  SIIEPHOI
HHEPreTUKHU. DKOJIOTUYECKUE aCTIEKThI ACPHON SHEPTreTHKU.
OnemeHTapHble YacTULIbl. OTKpPBITHE TO3UTPOHA.
MeTtop1 HaOJIIOIEHUS U PErHCTPAIH 3JIEMEHTAPHBIX YaCTHII.
dyHnaMeHTaIbHbIE B3auMoecTBUS. EAMHCTBO (hr3nyeckoit KapTHHBI MHpa.
TexHuuyeckue ycTpoicTBa U NMPAKTUYECKOE NMPUMEHEHHE: J03UMETp, kamepa Buibcona,
SJIepHBIN peakTop, aToMHasi ObomoOa.
Jlemoncmpayuu
CuéTurK MOHU3HUPYIOIINX YaCTHLl.



Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

HccnenoBanue TpekoB vacTuil (1o roToBeIM poTorpadusim).
Pa3nes 8. DiieMeHTBI ACTPOHOMUM M aCTPOPU3UKHU

Otanbl  pa3BuUTUS  acTpoHoMuHM. lIpuknagHoe ©  MHUPOBO33PEHYECKOE  3HAUEHUE
ACTPOHOMHUHU.

Bun 38é31H0r0 Heba. Co3Be3ausi, spKkue 3BE3/1bl, IJIAHETHI, X BUIUMOE ABH)KEHUE.

ConneyHas cucrema.

Counnie. ConHeuyHass akTUBHOCTb. Mcrounuk sHeprun CosHiia ¥ 3BE3A. 3BE3NBI, HX
OCHOBHBIE XapaKTEPUCTUKU. Jluarpamma «CHEKTpaJbHBIA KJIacC — CBETUMOCTBY». 3BE3/bI
[JIABHOM MOCIEAO0BATEIBHOCTUA. 3aBUCUMOCTh «Macca — CBETHUMOCTb» JIg 3BE3] IJIABHOU
nocjea0BaTenbHOCTH. BHyTpeHHee crpoeHue 3BE3n. CoOBpeMEHHbIE IPEACTABICHUS O
MIPOUCXO0KIEHUH U 3BOIoUMK CoJIHLA U 3BE3/. DTalbl )KU3HU 3BE3.

Mineunsiii [IyTe — Hama ["anaktuka. [lonoxenue u neuwxenue Coinnua B ['anaktuke. Tumbl
ranakTuk. Paguoranaktuku u kBazapel. UEpHbIE ABIPHI B sIpax TajJaKkTHK.

Bcenennas. Pacmmpenne Bceenennoit. 3akon Xa06ma. PazOeranme ramaktuk. Teopwus
Bonbuioro B3peiBa. PennkroBoe nznyyeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

Habmtoienust HeBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAHUEM KOMIIBIOTEPHBIX MPUIOKECHHMA
JUTSL OTIPEICIICHUS TTOJIOKEHHUS HEOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/US
CeBepHOro nojaymapus u ipKue 3BE3/1bl.

Hab6mronenus B reneckon Jlynsl, ianer, Mneunoro Ilytu.

O0o01marmniee noBTOpeHne

Ponp ¢u3umkn W acTpOHOMUM B 3KOHOMHYECKOH, TEXHOJOTHYECCKOW, COIUATBHOW U
STUYECKON cdepax [eATeNbHOCTH YelIOBEeKa, pPOjdb M MeCTO (U3MKH M acCTPOHOMUU B
COBPEMEHHOM Hay4yHOW KapTWHE MHpa, pPOib (U3NYECKOM Teopu B (OPMHUPOBAHUU
MpeJICTaBICHUI 0 GU3NYECKOM KapTHHE MUPA, MECTO (PU3MUECKON KapTHHBI MUpa B 001IEM PsITy
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTABIECHUIN O IPUPOIE.

Me:xnpeamernblie CBA3H

W3yuenue kypca ¢usuku 0Oa3zoBoro ypoBHS B 11 Kkjacce OCyIIECTBISETCS C y4ETOM
COJIEp)KATENbHBIX MEXIPEAMETHBIX CBA3€l C KypcamMH MaTeMaTUKH, OWOJIOTUH, XHUMHUH,
reorpadu U TEXHOJIOTHH.

Meosicnpeomemnovle nouwsmusi, CBSI3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO IO3HAHUS:
ABJICHUE, Hay4yHbId (akT, runores3a, (pusmyeckas BeEIUYMHA, 3aKOH, TEOpHsl, HAOIIOAECHHUE,
AKCIEPUMEHT, MOJIEIIMPOBAHKE, MOJIEb, U3MEPEHUE.

Mamemamuxa: pemieHue CUCTEMbl YpaBHEHUW, TPUTOHOMETpUYECKHE (PYHKIIMH: CHUHYC,
KOCHHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPHUIOHOMETPHUUYECKOE TOXKJIECTBO, BEKTOPbI M HX
MPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHHE BEKTOPOB, MPOU3BOIHbBIE 3JIEMEHTAPHBIX (YHKIIHM,
MpU3HAKU TI0JI00US TPEYTOIHbHUKOB, ONPEIEICHNE TUIOIIAIU TUIOCKUX QUryp U 00bEMa Tel.

Buonocus: snektpuyeckue SBICHUS B JKUBOM MpHpOJE, KojedaTeiabHbIe IBUKEHHUS B
J)KUBOW MPUPOJE, ONTUYECKUE SIBJICHUS B JKUBOM MPUPOJE, NEWCTBUE pPAJUALMM HaA >KUBbBIC
OpraHU3MBlI.

Xumus: cTpoeHME aTOMOB M MOJIEKYJ, KpUCTaNIMUECKas CTPYKTypa TBEPABIX Te,
MeXaHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOM peIETKH, CIIEKTPAIbHbIN aHAIH3.

T'eocpaghus: MarHUTHBIE TIOMIOCAa 3€MITH, 3aJIe)KU MarHUTHBIX pyl, (GoTochEMKa 3eMHOMN
MOBEPXHOCTH, MPECKA3aHNE 3eMIIETPSCEHUH.

Texnonozus: TMHAN DIIEKTPOIIEpEay, TEHEPATOP MEPEMEHHOTO TOKA, JIEKTPOJBUIaTElb,
WHAYKIIMOHHAs Te4yb, pajnap, paJuoNpUEMHUK, TEJIeBU30p, aHTeHHa, TenedoH, CBU-neus,
MPOEKIIMOHHBIN anmnapart, BOJOKOHHAs ONITHKA, COTHEYHAsT OaTapes.

IHINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJJHEI'O OBHIEI'O OBPA30OBAHUSA



OcBoenue yueOHoro mpenmera «dusnkay Ha ypoBHE cpeaHero obmiero oopazoBanus (0a30BbIN
YPOBEHb) TOJDKHO OOECIEUYHTh JOCTHKECHHE CIEAYIOUINX JUYHOCTHBIX, METAlPEIMETHBIX U
MpEeIMETHBIX 00Pa30BaTEIbHBIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE pe3yNbTaThl OCBOCHHS yuyeOHOro mnpeamera «Du3uKa» IOIKHBI OTPaxaThb
TOTOBHOCTh M CIIOCOOHOCTH OOYYalOUIMXCSl PYKOBOJCTBOBATHCS CPOPMHUPOBAHHONW BHYTPEHHEU
MO3UIMEH JMYHOCTH, CHCTEMOH IIEHHOCTHBIX OpHWEHTAIMil, MO3UTHUBHBIX BHYTPEHHUX
yOeXKIEeHUI, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSM POCCHICKOTO  OOILECTBa,
pacuIMpeHre KU3HEHHOTO OIbITa U ONbITa AESITENLHOCTH B IPOILIECCE PeaTu3allid OCHOBHBIX
HalpaBJICHUH BOCIUTATEILHON AEITEIHHOCTH, B TOM YHCIIE B YACTHU:

1) rpaskIaHCKOro BOCHHUTAHMA:

c(OPMHUPOBAHHOCTh TPAKAAHCKOH MO3WIMH  OOy4aromIerocss Kak AakTHBHOTO H
OTBETCTBEHHOT'O YJIEeHa POCCUKCKOI0 OOIIECTBA;

NPUHITHE TPATUIIUOHHBIX OOIIEYETIOBCUSCKUX TYMAHUCTHYECKUX M JIEMOKPATUYCCKUX
IIEHHOCTEM;

TOTOBHOCTh BECTHM COBMECTHYIO JCSTEIBHOCTh B HMHTEpECaX T'PaKTAaHCKOTO OOIIECTBa,
y4acTBOBATh B CAMOYIPABIECHUH B 00pa30BaTeIbHON OpraHU3allNH;

YMEHHE B3aWMOJICHCTBOBAaTh C COLMAIBHBIMH HMHCTUTYTAMH B COOTBETCTBHM C UX
GYHKIUSMU 1 Ha3HAUCHUEM;

TOTOBHOCTH K TYMaHHUTaPHOH U BOJIOHTEPCKOH JIeSTETLHOCTH;

2) NATPHOTHYECKOTO BOCTIUTAHUS

c(OpMUPOBAHHOCTh POCCUMCKON I'Ppa)K1aHCKOW UACHTUYHOCTH, TATPUOTU3MA;

[IEHHOCTHOE OTHOIICHHWE K TOCYJapCTBEHHBIM CHMBOJAM, JOCTH)KCHUSM POCCHHCKUX
yUEHBIX B 007aCTH (PU3UKU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBEACHNUS;

CIIOCOOHOCTH OIEHUBATh CUTYAIIMIO0 U MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUECHTHPYSChH
Ha MOPaJbHO-HPABCTBEHHBIC HOPMBI M IEHHOCTH, B TOM YHUCIIE B IEATEILHOCTH YIEHOTO;

0CO3HaHME JIMYHOT'O BKJIaJ1a B IOCTPOEHUE YCTOMUMBOTO OYAYIIEro;

4) 3cTeTHYeCKOro BOCIIMTAHMSA:

ACTETUYECKOE OTHOILIEHHE K MUPY, BKIFOUYasi 3CTETUKY HAYYHOTO TBOPYECTBA, MPHUCYIIETO
¢buznueckoil Hayke;

5) TpynoBoro BocnuTaHus:

UHTEpEC K pa3nuyHbiM chepam mpodecCHOHATBPHONW AEATENbHOCTH, B TOM YHCIE
CBSA3aHHBIM C (U3MKONW W TEXHHKOW, YMEHHE COBEpIIaTh OCO3HAaHHBIM BBIOOp OymymIeit
npodeccu M peaTn30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TITAHEI,

TOTOBHOCTh M CHOCOOHOCTh K 00pa3oBaHHUIO U camMoo0Opa3oBaHUIO B 001acTu (U3MKHU Ha
MPOTSKEHUH BCEU KU3HU,

6) 3K0JI0rM4eCcKOro0 BOCIIUTAHHUS:

C(OPMHUPOBAHHOCTh JKOJIOTUYECKON KYyJIbTYPHI, OCO3HAHWE TJOOAIBHOTO XapakTepa
HKOJIOTHUECKUX MPOOIIeM;

IJIJAHUPOBAHUE M OCYLIECTBIICHUE ACHCTBUN B OKPYXAIOLIEH Cpele Ha OCHOBE 3HAHUSA
1esiell yCTOHYMBOTO pa3BUTHS YEIOBEUECTBA;

pacuipeHre OmbiTa JACATETBHOCTH OJKOJOTHYECKOH HAmpaBIEHHOCTH Ha OCHOBE
UMEIOTUXCS 3HAHUMN TI0 (pu3mKe;

7) IEHHOCTH HAYYHOTI'0 MO3HAHUS:

c(OPMHPOBAHHOCTh ~ MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS (HU3NUECKOIN HAYKU;

0CO3HaHME IIEHHOCTH HAY4HOH JIesTeIbHOCTH, TOTOBHOCTh B Ipollecce U3y4eHUs: (PU3NKU
OCYIIECTBIISITH IPOEKTHYIO M UCCIIE0BATENbCKYIO IEATENbHOCTh MHAUBUIYaIbHO U B TPYIIIIE.
METANPEIMETHBIE PE3YJIbTATHI



ITo3naBaTenbHBIC YHHBePCAJIbHbIE Y4eOHbIe NelCTBHUS
ba3zoBrble Jloru4eckue AeiicTBUA:

CaMOCTOSITENIbHO (OPMYIHPOBATh M aKTyaJU3UpOBaTh MpoOIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OINPEAEIIATh LUENIN JEITENbHOCTH, 3aJJaBaTh IapaMETPbl U KPUTEPUU UX TOCTHIKEHUS;

BBISIBJIATh 3aKOHOMEPHOCTH U IPOTUBOPEUMSI B PACCMATPUBAEMbIX (PU3HUYECKUX SIBICHUSX;

pa3pabaThIBaTh IJIAH PELICHUS MPOOIeMbl ¢ YIETOM aHAIM3a UMEIOIINXCA MaTepHaIbHBIX
1 HEMATEepPUAIBHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESTEIbHOCTb, OLEHUBAaTh COOTBETCTBUE pE3YJIbTATOB ILIEISM,
OLICHUBATh PUCKU MOCIEICTBUN ACATEIbHOCTH;

KOOPJMHUPOBaTh M BBIIOJHATH pabOTy B YCJIOBHUSX pPEAJbHOIO, BHUPTYaJIbHOIO MU
KOMOMHUPOBAaHHOT'O B3aUMOJACHCTBUS;

pa3BUBATh KPEATHMBHOE MBIIUICHUE MTPH PEILICHUH )KU3HEHHBIX TPOOIIEM.

Ba3oBrble ucciaenoBareLCKue AeliCTBUA.

BJIAJICTh HAyYHOH TEPMHHOJIOTHEH, KIIOYEBBIMH IOHATUSAMU M METOJaMH (HU3HUYECKON
HayKH;

BJIAJICTh HAaBBIKAMH Y4e€OHO-MCCIIEIOBATEIbCKOW M TMPOCKTHOW NEATENbHOCTH B 00JACTH
(Gu3uKU, CIOCOOHOCTBHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IOMCKY METO/I0B PELICHMs 3a1a4
($u3NYECKOro coAepKaHUs, IPUMEHEHHUIO Pa3IMYHbIX METO/I0B IIO3HAHMS,

BIAJE€Th BUAAMH JAEATEIBHOCTU II0 IOJIYYEHUIO HOBOI'O 3HAHUS, €ro HMHTEpIpeTanuH,
npeoOpa3oBaHNI0 M IPUMEHEHUIO B DPA3IMYHBIX YYEOHBIX CHUTyalUsiX, B TOM YHCIE IPU
CO3IaHUH YUEOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISIBJISITH IIPUYMHHO-CJIEJICTBEHHBIE CBSI3M W aKTyaJIM3UpOBaTh 3aJady, BBbIIBUTATb
TUIOTE3y €€ pEeLIeHMs, HaXOOUTb apryMEHThl JUIsl JI0Ka3aTelIbCTBA CBOMX YTBEPXKICHUH,
3a/1aBaTh NapaMeTpbl U KPUTEPUU PELICHMUS;

AQHAJIN3UPOBATH MOJIYUYCHHBIE B XOE PEIICHUS 3aJa4l PE3YJIbTaThl, KPUTHUYECKH OLIEHUBATh
UX IOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIOBUSIX;

CTaBUTh U (OPMYJIMPOBATH COOCTBEHHBIE 33/1a4K B 00Pa30BaATENbHOM EATETLHOCTH, B TOM
YHClie IPU U3YYEHUN (DU3HKY;

JlaBaTh OLIEHKY HOBBIM CUTYallUsSM, OLI€HUBATh IPUOOPETEHHBIHN OMBIT;

YMETb NIEPEHOCUTh 3HaHUS MO (PU3UKE B IPAKTHUUECKYIO 001aCTh KUZHEAEATEbHOCTH;

yYMETh MHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTel;

BbIIBUTaTh HOBBIE UJIEU, IPEJIaraTh OPUTHHAIbHbIE MOAXOAbl U PEIICHHUS;

CTaBUTb POOJIEMBI U 33J]aUH, JOMYCKAIOIME aJbTEePHATUBHBIEC PELICHHUS.

Padora ¢ undopmanmeii:

BJIaJICTh HaBBIKAMU IOJIydyeHHs] MHPOpMalUU (U3MUECKOro COJEpKAHUSA U3 HCTOYHHKOB
pPa3HbIX THIIOB, CaMOCTOSATEIbHO OCYILECTBJISATh IOMCK, aHalIM3, CHUCTEMATHU3alMI0 U
MHTEpIpeTalrio HHPOPMALIUU PAa3IMYHBIX BUJOB U (OPM Ipe/ICTaBICHHUS;

OLICHUBATh JOCTOBEPHOCTh HHPOPMAIIHH;

UCITOJIb30BaTh CPEACTBA HMH(POPMALMOHHBIX W KOMMYHUKAIMOHHBIX TEXHOJIOTHI B
pelIeHUN KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OpPraHU3alMOHHBIX 3aJlad C COOJIIOIEHHEM
TpeOOBaHUI SPrOHOMMKH, TEXHUKU 0€30MaCHOCTH, TUTHEHBI, PecypcocOepekeH s, TPaBOBBIX U
THUYECKUX HOPM, HOPM MH(OPMALIMOHHON OE€30MacCHOCTH;

CO3/1aBaTh TEKCThl (DU3MYECKOTO COJepKaHUsS B PA3IUYHBIX (dopMmarax ¢ yu&€ToM
Ha3HayeHus: WHGOpPMalMW M UEJNEeBOM ayAUTOPHM, BBIOMpas ONTUMaJIbHYIO (GopMy
IIPEJICTaBICHNS U BU3YyaJIU3aL1H.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIE 1eiiCTBUSA:

OCYILECTBIIATH OOIIEHNE HA YpOKaxX (pU3MKH U BO BHEYPOUHOH J1€ATEIbHOCTH;

pacro3HaBaTh MPEANOCHIIKA KOHGIMKTHBIX CUTYallMi U CMSATYaTh KOHQIIUKTHI;

pa3BEPHYTO M JIOTMYHO H3JIaraTb CBOIO TOYKY 3PEHMSI C MHCIIOJIIB30BAHMEM S3BIKOBBIX
CPEICTB;
MOHUMATh U UCTIOJIb30BaTh MIPEUMYIIECTBA KOMAHTHON ¥ MHIUBUAYaJIbHON paboTHI;



BBIOMPATh TEMAaTUKYy U METOJbl COBMECTHBIX ACUCTBUI C y4y€TOM OOIIMX HHTEPECOB U
BO3MOKHOCTEHN Ka)KJOr0 4J€Ha KOJUIEKTUBA;

IPUHUMATh LEJIM COBMECTHOM JI€ATENbHOCTH, OPraHU30BbIBaTb M KOOPAMHHUPOBATH
JEUCTBUS MO €€ JTOCTMIKEHUIO: COCTABJIATH IUIAH JEHCTBHUH, pacHpelessiTh pOH C Y4ETOM
MHEHHUI yJaCTHUKOB, 00CYKIaTh PE3y/IbTaThl COBMECTHOM paboThI;

OILICHMBATh KaYECTBO CBOETO BKJIaJla M KaKJOTr0 Y4aCTHHKA KOMaHJbl B OOIIUNA pe3ysbTar
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpeajiaraTb HOBBIE IPOEKThI, OLEHUBATH WJEU C MO3ULUUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISATh [MO3UTHUBHOE CTPATErMYECKOE TOBEACHUE B PA3jIMYHBIX CUTYalHsX,
HPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, OBITh MHUIIMATUBHBIM.

PeryasiTuBHbIe YHHBEpPCcAJIbHbIe YUeOHbIE 1eliCTBHS
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBIISATh IMO3HABATEIbHYIO JEATEIbHOCTh B 00JacTU (PU3UKU U
ACTPOHOMMH, BBISBIIATH MTPOOJIEMBI, CTAaBUTH U (POPMYITMPOBATH COOCTBEHHBIC 33/1a4H;

CaMOCTOSITEJIbHO COCTABJIATh IUIAH PEUICHUS PACUETHBIX U KAueCTBEHHBIX 3aJ]ay, IUIaH
BBIITOJIHEHUSI MPAKTHYECKOH paboThl ¢ y4ETOM HMMEIOUIMXCS PEecypcoB, COOCTBEHHBIX
BO3MOXHOCTEH U IPEANOYTEHNH;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacuupsITh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JTIMYHBIX MIPEANOYTECHUH;

JiefaTh OCO3HAHHBIM BBIOOpP, apryMEHTHUPOBATH €ro, Oparh Ha ceOsl OTBETCTBEHHOCTH 3a
pEILICHHUE;

OLICHUBATh IPUOOPETEHHBIN OIBIT;

crocoOcTBOBaTh  (POPMHUPOBAHUIO U MPOSIBICHUIO DJPYIULIUU B obOnactu  (HU3MKH,
MIOCTOSIHHO IOBBIILIATH CBOW 00pa30BaTENIbHbIN U KyJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTEJJIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYalUsIM, BHOCUTb KOPPEKTUBBI B JI€ATEIBbHOCTb, OLEHUBATh
COOTBETCTBUE PE3YNIbTATOB LEIISM;

BJIa/IETh HAaBBIKAMU MO3HABATEIbHONW PeQIIEKCHM KaK OCO3HAHUSI COBEPIIAEMBIX JIEHCTBHIA
Y MBICIIMTEIBHBIX IIPOLECCOB, X PE3YJIBTATOB U OCHOBAHUI;

MCIIOJIb30BaTh MPUEMBI pe(IeKCHH JIJIsl OLIEHKU CUTYalluu, BbIOOpa BEPHOTO PELICHMUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

INPUHUMATh MOTHUBBI U apIYMEHTHI JPYTUX IPU aHAINU3€E PE3yJIbTaTOB IEATEIbHOCTH;

NpUHUMATH ce0sl, TOHMMasl CBOM HEIOCTATKU U IOCTOUHCTBA,

INPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IPU aHAINU3€E PE3yJIbTaTOB IEATEIbHOCTH;

IPU3HABaTh CBOE MPaBO U MPABO JPYTUX Ha OMIMOKH.

B npornecce noctukeHuss IMUHOCTHBIX PE3YJIbTaTOB OCBOEHUS MPOTPAMMBI IO (PU3KKE [
YPOBHSI CpeAHEro obuiero oOpa3oBaHusi y oOydalOIIMXCsl COBEPILIEHCTBYETCS 3MOLIMOHAIBHBIN
WHTEJJIEKT, MPEANoaralonuil chopMUpPOBaHHOCTD:

CaMOCO3HAaHUSs, BKJIIOYAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE SMOLIMOHAIBHOE COCTOSHHE,
BHJICTh HAINPaBJICHUS PA3BUTHSI COOCTBEHHOM YMOITMOHAIBHOU c(pepbl, OBITH YBEPEHHBIM B ce0e;

CaMOpETyJIMpPOBaHMs, BKJIFOYAIOILETO CaMOKOHTpOIIb, yMEHUE MIPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJIEHHE, CIOCOOHOCTh aJalTUPOBAThCA K SMOIMOHATIbHBIM
U3MEHEHUSM U MPOSBIATh THOKOCTbh, OBITh OTKPHITHIM HOBOMY;

BHYTpEHHEHl MOTHBAIMM, BKJIIOYAIOUIEH CTpeMJeHHEe K JOCTHKEHHMIO LEeIH U YCHexy,
ONTUMM3M, HHULIMATUBHOCTh, YMEHHUE JIEHCTBOBATh UCXO/SI U3 CBOUX BO3MOXKHOCTEH;

SMIIATHH, BKJIIOYAIOIIENH CHOCOOHOCTh MOHHMMATh AMOLMOHAIBHOE COCTOSIHUE IpPYTHUX,
YUUTBIBATh €TI0 IPU OCYIIECTBICHUM OOIIEHNUS, CIIOCOOHOCTh K COUYYBCTBHUIO M COTIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIOCOOHOCTH BBICTpAaUBaTh OTHOIICHUS C JIPYTHMMH
JFOIbMH, 3a00TUTHCS, IPOSBIIATH HHTEPEC U Pa3peliaTh KOH(DIUKTHI.

HPEAMETHBIE PE3YJIbTATHI



K xonny oOyuenust B 10 kJiacce nmpeIMeTHBIE pe3yJlbTaThl Ha 0a30BOM YPOBHE JOJIKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYJAIOIITUXCS YMEHHM:

JEMOHCTPHUPOBATh HA MPHUMEpPaxX Pojb U MECTO (U3HKH B (POPMHPOBAHUH COBPEMEHHOMN
HAyYHOW KapTHUHBI MHUpa, B Pa3BUTUH COBPEMEHHOW TEXHUKHU M TEXHOJOTHIl, B IMPAKTHUECKOMI
JIeITEeIILHOCTH JIFOCH

YVUUTBHIBaTh TPaHUIbl MPUMEHEHUS H3YYEHHBIX (PU3NYECKUX MojeJeil: MaTepuaibHas
TOYKA, MHEPIHUAIbHAS CHCTEMa OTCYETa, a0COMIOTHO TBEPIOE TENO, WACATbHBIA Ta3, MOJICIN
CTPOCHHS Ta30B, XKUJIKOCTEH M TBEPABIX TN, TOUCYHBIH DJIEKTPUUECKHUM 3aps] MpU pelIeHUU
buznyecKux 3a/1ad;

pacrno3HaBaTh (pU3MUECKHe sBICHUS (IPOIECCh) U OOBSICHATH MX HAa OCHOBE 3aKOHOB
MEXaHHUKH, MOJCKYJISIPHO-KMHETUYCCKOW TEOPUU CTPOSHUS BEIIECTBA WM DJIEKTPOIUHAMUKH:
pPaBHOMEpPHOE U PaBHOYCKOPEHHOE MPAMOJMHEWHOE BH)KEHUE, CBOOOJHOE TaJeHuE Tell,
JIBUKCHHE 10 OKPYXXHOCTH, WHEpLUs, B3amMmozeicTBue ten, auddysus, OpoyHOBCKOE
JIBUKEHHE, CTPOCHHE XUAKOCTEH M TBEPABIX TeJ, M3MEHEHUE 00bEMa Tell NMpHU HarpeBaHUU
(OXJIaXICHHUN ), TETJIOBOE PAaBHOBECHE, UCIIAPCHHE, KOHICHCAIUS, UIABJICHHUE, KPUCTAIUTH3AIHS,
KHUIICHUE, BIAKHOCTh BO3JlyXa, MOBBIIICHHUE IABJICHUS ra3a MpPU €ro HarpeBaHUU B 3aKPHITOM
cocyzie, CBs3b MEXKIY IapamMeTpaMH COCTOSIHHSI ra3a B HM30MpOIeccax, JJIEKTPU3aIus Tell,
B3aMMOJICICTBHE 3aps/I0B;

OTKCHIBATh MEXAaHUYECKOE IBMIKCHHE, MCIOIBb3YS (DU3MYECKHE BEIIMYUHBI: KOOPIHHATA,
myTh, MEPEMEIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tena, Cujla, UMITYJIbC Tella, KHHETHYeCKas
9HEprus, MOTCHIMAIbHAS SHEPTHs, MEXaHWYecKas pabdoTa, MEXaHWUYECKas MOIIHOCTh; IPHU
ONMHMCAHUU TPABUJIBHO TPAKTOBaTh (PU3UYECKHI CMBICI HCHOJIB3YEMBIX BEIUYHMH, HX
0003HAYCHHSI U CIUHUIIBI, HAXOJAUTH (DOPMYIIBI, CBS3BIBAIONINE NAHHYIO (PU3NICCKYIO BEITUIUHY
C IPYTUMU BEIUYUHAMU;

ONKCHIBATh HW3YYCHHBIC TEIUIOBBIC CBOWCTBA TEN W TEIUIOBBIC SIBICHHS, HCIIOIB3YS
dusznueckue BEJIMYMHBI: JaBIIEHUE Tas3a, TeMIepaTypa, CpeAHss KUHEeTHYecKas JHeprus
XAOTUYECKOTO JIBIDKEHUS MOJICKYJ, CpPEIHEKBaIpaTHYHAs CKOPOCTh MOJICKYJ, KOJHUYECTBO
TEIUIOTHI, BHYTPEHHSSI DHEprusi, pabora raza, Kod((UIKMEHT IMOJIE3HOTO JEHCTBUS TEIMIOBOTO
JIBUTATEJIS; TIPH OMTUCAHUH MPABUIIHLHO TPAKTOBATH (PH3UUYECKHUI CMBICIT HCIIOIB3YEMbBIX BEIIMYHH,
uX O00O3HAYeHHS W EIAUHHIIBI, HAaXOIUTh (POPMYJBI, CBS3BIBAIOIIUE JNaHHYIO (PHU3UYECKYIO
BEJIMYMHY C APYTHUMH BEITUIHHAM;

OMKCHIBATh M3yYEHHBIE DIIEKTPUUYECKHE CBONCTBA BEIIECTBA M JIJIEKTPUUYECKUE SIBICHUS
(mpotiecchl), UCHONIB3YST (PU3NUYECKUE BEIUYMHBL: AIEKTPUUYECKUHN 3apsijl, AJIEKTPUUYECKOE IOJIe,
HANPSDKEHHOCTh TIOJIS,, TOTEHIMAal, pPa3HOCTh MOTEHIMAIOB; MPU OMUCAHHHM MPABHIBHO
TPAKTOBATh (PUIUUCCKUH CMBICT HCIIOJIB3yeMbIX BEIUYMH, WX OOO3HAUCHUS W CIAWHHIIG;
yKa3bIBaTh ()OPMYIIbI, CBS3BIBAIOIINE JAHHYIO (DM3UUECKYIO BETHUMHY C APYTUMHU BETMYHMHAMU,

AHATM3UPOBATh (U3MUYECKUE TPOIECCHl W SBICHUS, UCTOIB3Ysl (U3NYCCKUE 3aKOHBI H
MPUHIIMIIBL: 3aKOH BceMmupHoro TtsroteHus, |, |1 u 1l 3akonst HploToHa, 3aKOH COXpaHeHUs
MEXaHHYECKON dHEPTUH, 3aKOH COXPAHCHHS UMITYJIbCA, IIPUHITUI CYTICPITO3UIIAN CHJI, TIPUHITUTT
paBHOIPABHUsI MHEPLUATHHBIX CUCTEM OTCUETA, MOJCKYISIPHO-KHHETUYECKYIO TEOPUIO CTPOCHUS
BEIIICCTBA, Ta30BBIC 3aKOHBI, CBSA3b CPEIHEH KWHETUYCCKOW DHEPTHMH TEIUIOBOTO JIBHIKEHUS
MOJIEKYJI C a0COTIOTHOW TeMIepaTypoid, MEepPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXpPaHEHUS
IIEKTPUIECKOT0 3apsjyia, 3akoH KylloHa, NMpW 3TOM pa3indarh CIOBECHYIO (HOPMYITHPOBKY
3aKOHA, €r0 MaTeMaTUYECKOE BBIPAKEHUE U YCIOBUS (TPAaHUIIBI, 001aCTH) MPUMEHUMOCTH;

OOBSACHATH OCHOBHBIC TIPUHIIUIIBI JICUCTBUS MAITUH, IPHOOPOB U TEXHUUYECKUX YCTPOUCTB;
pa3ianyaTh yCIOBHS UX O€30MaCHOTO MCIIOIh30BAaHUS B TIOBCETHEBHOM KU3HU;

BBITIOJTHATh JKCIEPUMEHTBI T10 WCCIEAOBAHUI0 (DU3UYECKHX SBICHHUH W IPOIECCOB C
UCTIONIb30BAaHUEM TPSMBIX W KOCBEHHBIX HW3MEpEHWi, TMpu dSToM  (HOpMYIHpOBAThH
npobnemMy/3ajady W TUIOTE3y y4eOHOrO OKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEJIOKEHHOTO 000PYAOBaHUS, TPOBOAUTDH OMBIT M OPMYIUPOBATH BHIBOIBI;



OCYILECTBIISATh TPSIMbIE M KOCBEHHbIE H3MEPEHUs (HU3MUECKUX BEIMYHH, TPU 3TOM
BbIOMpAaTh ONTUMANbHBIN CHOCO0 M3MEPEHUS M HCIOJb30BaTh W3BECTHBIE METOIbl OLICHKHU
MIOTPELIHOCTEN U3MEPEHU;

HCCJIEIOBATh 3aBUCUMOCTU MEX]y PU3NYECKUMU BEIMUYUHAMH C UCIIOJIb30BAHUEM MPSIMBIX
U3MEPEHUH, NP ATOM KOHCTPYHPOBATH YCTAHOBKY, (PUKCHpOBATH PE3yJbTATHI IMOIY4YCHHOMN
3aBUCUMOCTH (PM3MYECKHX BEJIMYMH B BHAE TaOnul © TpaduKOB, JelaTh BHIBOJABI 110
pe3ysbTaTaM UCCIIEIOBaHUS;

coOnrofarh mpaBuia O€30MacHOTO TpyAa IMPU NPOBEIACHUHM MCCIEAOBAaHUNW B paMKax
y4eOHOTO OKCIEPUMEHTa, Y4eOHO-MCCIEIOBATEIbCKOW ¥  TMPOEKTHOW JAEATENIbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1TaOOPaTOPHOro 000pyI0BaHUS;

pemiath pacu€THBIE 33Ja4d C SBHO 33JaHHOM (PU3MUYECKOW MOJENbI0, HCHOIb3YS
buznyeckue 3aKOHbI ¥ MPUHLIUIIBI, HA OCHOBE aHallM3a yCJIOBHS 3a/ladd BHIOMpATh (PU3NUECKYIO
MOJIENIb, BBIACIATh (U3NYECKUE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBbIE UIs €€ pEeLIeHHUS,
MPOBOAMTDH PAcU€Thl U OLIEHUBATH PEAIbHOCTD MOJIyY€HHOTO 3HAUeHUS (PU3NUECKON BEIMYNHBI,

pelaTh KauyeCTBEHHBIC 3a/la4yd: BBICTPAMBATH JIOTMYECKH HEMPOTHBOPEUUBYIO LEHNOYKY
paccyXJIeHUl ¢ ONOpPOi Ha U3YUCHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKUE SIBICHMUS,

UCTIONB30BaTh TPH  pEIICHUH YYeOHBIX 3a7ad COBpPEMEHHBbIE HH(OPMAIMOHHBIC
TEXHOJIOTHUH JUIsl TOMCKA, CTPYKTYPUPOBAHHS, WUHTEPIPETALUU M IPEACTaBICHHUS y4eOHOU U
HAYYHO-TIOMYJIIPHOH HMH(OpMAIUKM, TOJYYCHHOW W3 Pa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAJIM3UPOBATH MOJTy4aeMyro HH(OPMALINIO;

NPUBOJUTH TPUMEPHI BKIIA/Ida POCCUHCKUX M 3apYOEKHBIX YUEHBIX-(U3UKOB B pPa3BUTHE
HayKH, 00bACHEHUE MPOIIECCOB OKPYIKAIOUIETO MHUPA, B pa3BUTHE TEXHUKU U TEXHOJIOTHII;

UCTIOJIB30BaTh TEOPETUUECKUE 3HAHHWS 10 (U3WKe B TOBCEIHEBHOW IKM3HH JUIS
obecrnieueHrs 6€30MacHOCTH MpU OOpaIlleHUH C MPUOOPAMU U TEXHUYECKUMU YCTPONUCTBAMHU, IS
COXpPaHEHHs 3I0POBbsI U COOIIOZCHUSI HOPM SKOJIOTHIECKOTO MOBEICHUS B OKPYXKAOIIEH cperie;

paboTaTh B rpymIe C BHIMOIHEHUEM PA3IMYHBIX COIUANBHBIX POJIeH, IIIAaHUPOBATh paboTy
TPYIIBI, PAalMOHAIBFHO paclpeneNiaTh OOS3aHHOCTH W IUIAHUPOBATh JICATEIIHHOCTH B
HECTaHJAPTHBIX CUTYallUsAX, aJleKBaTHO OLEHMBATh BKJAJ KaXKJIOTO M3 YYaCTHUKOB TPYIIIHI B
peleHe paccMaTpuBaeMOi TPOOIEMBI.

K xonny oOyuenust B 11 kJiacce nmpeMeTHbIe pe3ylbTaThl Ha 0a30BOM YPOBHE JOJKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y O0OYUAIOIINXCS YMEHU:

JIEMOHCTPUPOBATh Ha MpPUMEpax pojb U MeCTO (UMK B (POPMUPOBAHUH COBPEMEHHOM
Hay4YHOM KapTUHBI MHUPA, B PA3BUTHH COBPEMEHHON TEXHHUKH M TE€XHOJIOTMM, B NPAKTUYECKOU
NeSITeIbHOCTH JII0/IeH, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKON KapTUHBI MUPA;

YYUTHIBATh TPAHUIBI TMPUMEHEHHUS W3YYEHHBIX (U3NYECKUX MOJICNICH: TOUYCHHBIH
AIIEKTPUUYECKUI 3apsia, Jyd CBeTa, TOYEUHBIH HCTOYHUK CBETa, sJIepHas MOJENb aroma,
HYKJIOHHAs1 MOZIETTb aTOMHOTO sI/Ipa MPH PEeIICHUN (PU3UIECKUX 3a/1a4;

pacrio3HaBaTh (u3nyeckue sBJIEHUs (Tpolecchl) U OOBACHATh UX HAa OCHOBE 3aKOHOB
AIIEKTPOAMHAMHUKN W KBAaHTOBOW (DM3HKH: DJIEKTPUYECKasi MMPOBOJNMOCTD, TEIIOBOE, CBETOBOE,
XUMHUYECKOE, MarHuTHOE JCWCTBUS TOKa, B3aMMOACWCTBHE MAarHUTOB, 3JIEKTPOMAarHUTHAS
WHIYKIMS, JCHCTBHE MAarHUTHOTO MO HA MPOBOJHUK C TOKOM W JBWKYIIUHCS 3apsi,
3IIEKTPOMArHUTHbBIE KOJIEOAHUS ¥ BOJHBI, IPSIMOJIMHEHHOE pacpoCTpaHEHUE CBETa, OTPaKEHHE,
npejomiieHue, uHTepdepeHuus, audpakiuus ¢ TONSAPHU3alUs CBETa, MAHUCIEPCHS CBETa,
dorornekrpudeckuit 3¢ ekt (porodddekt), CBeTOBOE NaBleHNE, BOZHUKHOBEHUE TUHEHYATOrO
CIIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAS M NCKYCCTBEHHAS PaIMOAKTUBHOCTB;

OIKCHIBATh M3yYECHHBIE CBOWCTBA BELIECTBA (DJIEKTPUUYECKHUE, MATHUTHBIC, ONTHUYECKHE,
AIIEKTPHUYECKYIO TPOBOAMMOCTD Pa3IMYHBIX CPE) M AIIEKTPOMArHUTHBIE SBICHUS (IIPOIIECCHI),
UCTIONB3Ysl (U3UYECKHE BEIUYMHBL: DIIEKTPUYECKHH 3apsii, cuja TOKa, DJIEKTPUYECKOoe
HaIpsDKEHUE, SJIEKTPUIECKOE COTPOTUBIICHNE, PA3HOCTh TIOTEHIINAIOB, SJICKTPOIBIIKYIIAs CHJIA,
paboTa TOKa, MHAYKLIMS MarHUTHOTO Mouisi, cwia Ammnepa, cuia JlopeHa, MHIYKTHBHOCTb
KaTYIIKH, SHEPTUSl 3JIEKTPUUYECKOTO0 M MAarHUTHOTO MOJIEH, MEepUoJa W 4YacToTa KoyieOaHuM B
KoJIeOaTeIbHOM KOHTYpE, 3apsi/l U CHjIa TOKa B MPOLIECCe TAPMOHUYECKUX DIIEKTPOMATrHUTHBIX



KoneOaHuii, (HOKyCHOE pAcCTOSHHWE W ONTHYECKAas CHUJia JIMH3bI, NP OMUCAHUM MPABWILHO
TPaKTOBaTh (PU3UYECKUI CMBICI HCIOJIB3YyEMbIX BEIWYHH, HUX OOO3HAUYEHUS U EIUHUIIb,
YKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3MYECKYIO BEJIHMUMHY C IPYTUMH BETUYHHAMU;

ONKCHIBATh HM3YyYEHHBbIE KBAHTOBBIC SIBICHHUS W MPOLECCHI, HCIONb3Yys (PU3ndecKue
BEJIMYUHBI: CKOPOCTh 3JIEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI M 4YacTOTa CBETAa, DHEPrus u
UMIyabC (OTOHA, MEpPHOJ] TOoJypacmaja, SHEPrusl CBSI3W AaTOMHBIX SJ€p, MPU ONHUCAHUU
MPAaBWJIBHO TPAKTOBATh (U3MUYECKUN CMBICI HCIOIB3YEMbIX BEIUYHH, MX OOO3HAUCHUS U
€MHMIIBI, YKa3bIBaTh (OPMYJIbI, CBSI3bIBAIOLINE JaHHYIO (DU3HUECKYIO BEIMYUHY C IPYTHUMH
BEJIMYMHAMU, BRIYUCIIATH 3HAUCHUE (PU3NICCKON BEITMYUHEI;

aQHAIM3UPOBATh (U3UYECKUE MPOLECChl U SBICHUS, UCHOIb3Ys (U3NYECKUE 3aKOHBI U
OpUHIUIB: 3ak0oH OwMa, 3aKOHBl IOCJIEAOBATENIBHOIO M MApaJUICIbHOTO COCAMHEHUS
NPOBOAHUKOB, 3akoH JDkoyns—JleHna, 3akoH 9JEKTPOMAarHUTHOM  HMHAYKIUH, 3aKOH
MPSIMOJIMHEMHOTO PacpoCTpaHEHUsI CBETA, 3aKOHBI OTPAXKEHHS CBETA, 3aKOHBI MPEIOMIICHUS
cBeTa, ypaBHeHHe OHHmTeHHa I (GoTodddeKTa, 3aKOH COXPAHEHUS OSHEPruu, 3aKOH
COXpaHEHUSI HMMITYJbCa, 3aKOH COXPAHEHUsI DJIIEKTPUUECKOrO 3apsija, 3aKOH COXpaHEHUs
MaccOBOI0 4YHCIa, MOCTyJaThl bopa, 3aKOH paguOaKTUBHOTO pacmajia, MpU ATOM pa3inyaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MAaTeMaTHYCCKOE BBIPAKCHHE W YCIOBUS (TPaHUIIBI,
00J1aCTH) TPUMEHUMOCTH;

OTpPENENIATh HAMpPAaBJICHUE BEKTOpPAa WHIYKIUM MArHUTHOTO TOJISI MTPOBOJHUKA C TOKOM,
cuibl Amrnepa u cuiisl JlopeHna;

CTPOUTH M OITUCHIBATH N300paKEHHE, CO3/I1aBaeMOE TUIOCKUM 3€PKajioM, TOHKOH JIMH30M;

BBIMIOJHATh JKCIEPUMEHTHI IO MCCIEAOBAHUIO (DU3MUECKHX SIBICHUI M MPOLIECCOB C
UCIIOJIb30BAHUEM TPSMBIX W KOCBCHHBIX HW3MEpPEHHWH: mpu 3TOM  (hopMynmpoBaTh
npobiieMy/3ajauy W TUNOTE3y Y4eOHOrO OKCIEPUMEHTa, COOMpaTh YCTaHOBKY W3
MPEITIOKEHHOTO 000PYA0BAHHUS, TPOBOAMUTD OTBIT M POPMYITHUPOBATH BHIBOIBI;

OCYIIECTBIISITh NPSMbIE M KOCBEHHbIE H3MEPEHHUS (PU3MUECKUX BEIMYUH, MPU ITOM
BBHIOMPATh ONTUMAJIBHBIA CIMOCO0 HM3MEPEHHS W UCIOJIb30BAaTh W3BECTHBIE METOJbI OILIEHKHU
MOIPEIIHOCTEN U3MEPEHUN;

MCCJIEI0BATh 3aBUCUMOCTH (DU3UUECKUX BEITUYUH C UCTIOJIH30BAHUEM MPSIMBIX U3MEPEHUM:
IpU 3TOM KOHCTPYHMPOBATH YCTAHOBKY, (DMKCHPOBATh PE3YyJbTAThl MOJYYCHHOW 3aBUCHMOCTH
GU3MYEeCKUX BEIMYMH B BUJE TaOmui W TpaduKOB, JeNaTh BBIBOJALI IO pe3yibTaTam
UCCJIEI0BAHMS;

cobOmoath TpaBwiia O€30MacHOrO TpyAa TPH TPOBEACHUHM WCCIENOBAaHMM B paMKax
yueOHOrO0 OSKCIEPUMEHTa, YUeOHO-UCCIENOBATENICKOM U  TMPOEKTHOW JESATENbHOCTH C
WCIIOJIb30BAHUEM U3MEPHUTENIBHBIX YCTPOUCTB U JIA0OPAaTOPHOTO 000PYAOBAHUS;

pemate pacuéTHhIE 3aJadyd C SBHO 3a/JlaHHOM (U3MYECKON MOJIENbI0, HCIOIb3YS
(du3nYecKue 3aKOHBI U MIPUHITUIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3aJa4l BBIOUPATh (PU3MUECKYIO
MOJIeIb, BBIACNATh (PU3NYECKUE BEIMUMHBI W (QOpPMYIbl, HEOOXoIuWMbIe s e€ peleHus,
MIPOBOJIUTH PACUYETHI U OIICHUBATH PEATBHOCTD MOTYYSCHHOTO 3HaUeHUs (PU3NUECKON BETUINHBI,

peliaTh KauyeCTBEHHBbIC 3a/layl: BHICTpAMBaTh JIOTHUECKH HEMPOTUBOPEUUBYIO IIETIOUYKY
PacCyXXJIEHUI ¢ OTOPOH Ha M3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (DU3UYECKUE SBIICHNUS,

UCTIONIB30BAaTh TMpPHU pEIICeHWH YYeOHBIX 3a7Jad COBPEMEHHbIE HH(OPMAIMOHHBIE
TEXHOJIOTHH JIJIsi TIOMCKA, CTPYKTYPUPOBAHHS, WHTEPIPETAMA W TPEACTABICHUS] YICOHOU W
HAyYHO-TIOMYJISIPHON HH(OpPMAINK, MOJYYEHHON W3 Pa3IWYHBIX HCTOYHUKOB, KPUTHUYECKU
aHAJM3UPOBATH MOIyIaeMyH0 HH(POPMAIIHIO;

OOBSCHSATH MIPUHIIMIIBI ACWCTBUS MAIIUH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB, pa3inyaTh
YCJIOBHS MX 0€3011aCHOTO UCITOJIH30BAHUS B IIOBCETHEBHOM JKU3HH;

MPUBOJUTH MPUMEPHl BKIIAJa POCCUMCKUX U 3apyOeKHBIX YUYEHBIX-(PU3UKOB B pPa3BUTHE
HayKH, B 00BSICHEHHE MPOIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKHU U TEXHOJIOTHH;

UCIIONIb30BAaTh TEOPETHYECKHE 3HaHUS 1o (U3MKe B TOBCEAHEBHOW JKU3HU IS
obecrieueHnst 0€30MMaCHOCTH TIPU OOPAIICHUH C MPUOOPAMU U TEXHUISCKUMHU YCTPOHUCTBAMM, JJIS
COXPAaHEHHUS 3I0POBbS U COOJIIOICHUS HOPM DKOJIOTUYECKOTO MOBEACHHS B OKPY KaIOIIEH cpee;



paboTaTh B IpyIIie ¢ BHIMOJIHEHHUEM Pa3IMYHBIX COIMATIBHBIX POJICH, IUIAHUPOBATH PabOTy

TPYIIIBL,

palMOHATIbHO  PACHpENeNsTh

00sI3aHHOCTH U IJIaHUPOBATh  ACATCIIBHOCTD

B

HECTAaHJAPTHBIX CUTYalUSIX, aJIEKBATHO OLIEHMBATh BKJIAJ KaXKJIOTO U3 YYACTHUKOB TPYIIIBI B
pelleHne paccMaTpuBaeMoi IPOOIEMBI.

TEMATUYECKOE IIVNIAHUPOBAHUE 10 KJIACC
Ne HaumeHnoBanue pa3nenos u Tem KonndecTBo yacos DnexTpoHHbIE (ITUPPOBEIE)
n/n IPOrpamMMBbI Beero|[Koutpombusre|[Ipaxtuueckue o0pazoBaTeNbHBIC PECYPCHI
paboThI paboThI
‘Pasz[eﬂ 1. ®DU3UKA 1 METOAbI HAYYHOI'O ITO3HAHUA
1.1 || ®u3uka 1 METObI HAYYHOTO MMO3HAHUA | 2 bubnanoreka HOK
https://m.edsoo.ru/7f41bf72
‘I/ITOFO 10 pasjeny H 2 H
Paznen 2. MEXAHUKA
2.1 ||Kunemaruka 5 bubmnorexa IIOK
https://m.edsoo.ru/7f41bf72
2.2 || [IluHamMuka 7 bubmuotexa [JOK
https://m.edsoo.ru/7f41bf72
2.3|[3aKOHBI COXpaHEHUS! B MEXaHUKE 6 1 1 bubnmnoreka [JOK
https://m.edsoo.ru/7f41bf72
‘I/ITOFO 0 pasaeny H 18 H
‘Pawen 3. MOJIEKVJIIPHASA ®U3UKA U TEPMOJINHAMUKA
3.1||OcHOBBI MONEKYIISIPHO-KUHETHYECKON 9 1 bubnmoreka [JOK
TEOPHH https://m.edsoo.ru/7f41bf72
3.2||OCcHOBBI TEPMOIMHAMUKH 10 1 bubnuotexa [JOK
https://m.edsoo.ru/7f41bf72
3.3||ArperaTHbie COCTOSIHUS BEIIECTBA. 5 bubmuoreka [JOK
da30BbIC IEPEXOIBI https://m.edsoo.ru/7f41bf72
‘I/IToro IO pa3feiny H 24 H
Paznen 4. DJIEKTPOJIMHAMUKA
4.1||9nexTpocraTika 10 1 bu6muoreka [IOK
https://m.edsoo.ru/7f41bf72
4.2 |ITocTosiHHBIN 2nekTpudeckuit Tok. Toku|| 12 1 1 bu6muorexa [JOK
B Pa3JIMYHBIX Cpeiax https://m.edsoo.ru/7f41bf72
‘I/ITOFO o pazaeny H 22 H
‘PCBCpBHOG BpeMs H 2 H 1 H H
OBUIEE KOJIMYECTBO YACOB I10 68 4 4
I[TPOIT'PAMME
11 KJIACC
Ne || HammeHOBaHuE pa3iesioB U TEM KonnuecTBo yacos OnekTpoHHbIe (IU(POBLIE)
/1 MpOrpaMMbI Beero|[Konrpossusie|[Ipaktuueckue o0pa3oBaTenbHbIE PECYPCHI
paboThI paboThI



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

Ne || HammeHnoBanue pa3zieinoB U TeM KonnuectBo yacos

OnexTpoHHbIe (LIU(POBLIC)

n/m MpOTpaMMBbI

paboThl

Bcero|[KonTpoinbable| [ IpakTuueckue
paboThl

o0Opa3oBaTeNbHbIE PECYPCHI

‘Pa:me.ﬂ 1. QJIEKTPOANMHAMMUKA

1.1||[MarautHoOE mosJe. 11 1 3
DJIeKTpOMAarHUTHAS HHYKIIHS

bubnuoreka [IOK

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

‘I/ITOFO 0 pazaeny H 11 H

‘Pa:me.ﬂ 2. KOJIEBAHUMSA 1 BOJIHBI

2.1||Mexanuueckue u 9 1 bubnuoreka [IOK
ANICKTPOMArHUTHBIC KOJICOaHMUs https://m.edsoo.ru/7f41c97c

2.2||Mexannueckue u 5 1 bu6nmoreka [IOK
3JIEKTPOMArHUTHBIC BOJIHBI https://m.edsoo.ru/7f41c97c

2.3||OnTuka 10 3 bubnuoreka [IOK
https://m.edsoo.ru/7f41c97c

‘I/ITOFO 1o pasgeinry H 24 H

‘Pa?.zle.ﬂ 3. OCHOBBI CIEIIUAJIbHON TEOPUM OTHOCHUTEJBHOCTH

3.1{|OcHOBEHI crienUaIbLHON TEOPUU 4 1 bubnuotexa [HOK
OTHOCHUTEIIBHOCTH https://m.edsoo.ru/7f41c97c

‘I/ITOFO 0 pasaeny H 4 H

‘Pa3)1e.11 4. KBAHTOBASI ®U3UKA

4.1 9neMeHTH KBAHTOBOM ONTUKU 6 bubnnoreka IIOK
https://m.edsoo.ru/7f41c97c

4.2 ||Ctpoenue aroma 4 bubnuoreka [JOK
https://m.edsoo.ru/7f41c97c

4.3 ||ATomMHOE S11IpO 5 bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

‘I/ITOFO o pazaeny H 15 H

‘Pa311e.11 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKU

5.1\ 9nemMeHThl aCTPOHOMMHU U 7 1
acTpOPU3UKU

bu6nmoreka [IOK
https://m.edsoo.ru/7f41c97c

‘I/ITOFO 110 pasneny H 7 H

‘Pa:s}le.ﬂ 6. OBOBIIAIOIIEE IIOBTOPEHHUE

6.1||O60o06marolee MOBTOpEHNE 4

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

‘I/ITOFO o paszeny H 4 H
‘PezepBﬁoe BpeMs H 3 H H H
OBIIEE KOJIMYECTBO YACOB 68 4 7
I1O ITPOT'PAMME
MOYPOUYHOE INIJTAHUPOBAHHUE
10 KJIACC
Ne Tema ypoxka ‘ KonnuecTBo yacos ‘ Hara DneKTpoHHBIE U(POBBIE
/T Beero| Kontponbhste || [paktiueckue || A3YIeHHs o0pazoBaTenbHBIE PECYPCHI
paboThI paboThI

‘1 HCDI/BHKa—HayKao H 1 H H

HBI/I6J‘II/IOTeKa LHOK



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

n/a

Tema ypoxka

KonnuectBo yacoB

Bcero

KoHTtposbHbIE
paboThI

IIpakTrueckue
paboThI

Jara
HU3y4YCHUS

DJEeKTpOHHBIE IUPPOBBIE
00pa3oBaTenbHBIE PECYPChHI

npupoae. Hayunsie
METO/Ibl TO3HAHUS
OKpPY’KAaroIIero Mupa

https://m.edsoo.ru/ff0c32e2

Posib 1 mecTo
bu3uKY B
dbopmupoBaHuu
COBPEMEHHOMN
HAyYHOU KapTUHBI
MUpa, B
MPaAKTUYECKOU
NEeATEIbHOCTH JII0ACH

bubmuoreka [JOK
https://m.edsoo.ru/ff0c33e6

MexaHudeckoe
JIBIKCHUE.
OTHOCHUTENHLHOCTD
MEXaHHUUIECKOTO
JIBYKCHHUS.
[Iepemenenue,
CKOPOCTb, YCKOPEHHUE

bubmuorexa [JOK
https://m.edsoo.ru/ff0c3508

PaBHOMEpHOE
IIPSMOJIMHEVHOE
JBUKEHUE

bubmuorexa [JOK
https://m.edsoo.ru/ff0c3620

PaBHOyCKOpEeHHOE
IIPSMOJIMHEWHOE
JBUKCHHE

bubmuorexa [JOK
https://m.edsoo.ru/ff0c372e

CB00OOHOE ITaZICHUE.
Yckopenue
¢BOOOIHOTO MAEHNUSA

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c39cc

KpusonnHuelinoe
JIBUKCHHUE.
JIBr>keHue
MaTepUaIbHONW TOUKH
10 OKPYKHOCTHU

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc3ada

[TpunUn
OTHOCHUTEIBbHOCTH
["amnes.
HNuepruanbHbie
CHCTEMEBI OTCUETA.
[IepBb1it 3aK0H
Hrrorona

bu6mmorekxa [JOK
https://m.edsoo.ru/ffOc3be8

Macca tena. Cuina.
[IpuHIMI
CyNEPHO3ULINU CHUJI.
Bropoii 3akoH
Hrrorona st
MaTepuajJbHOU TOUKH

bu6nmoreka [JOK
https://m.edsoo.ru/ffOc3be8

‘10 HTpeTI/Iﬁ 3aKOH

[EEN

HBI/I6J‘II/IOTeKa LHOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
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n/a

Tema ypoxka

KonnuectBo yacoB

Bcero

KoHTtposbHbIE
paboThI

IIpakTrueckue
paboThI

Jara
HU3y4YCHUS

DJEeKTpOHHBIE IUPPOBBIE
00pa3oBaTenbHBIE PECYPChHI

Hrerotona misa
MaTepHaIbHBIX TOUYEK

https://m.edsoo.ru/ffOc3be8

11

3aKOH BCEMUPHOIO
tarotenus. Cuma
TspkecTu. [lepBas
KOCMUYECKast
CKOPOCTb

but6mmoreka [JOK
https://m.edsoo.ru/ff0c3d00

12

Cuna ynpyrocru.
3akoH ['yka. Bec Tena

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c3el8

13

Cwuiia TpeHusl.
Koaddunuent
Tpenust. Cuna
COIPOTHUBIICHUS MIPH
JIBMKCHHUH TEJa B
YKUJIKOCTH WJIU Ta3e

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc3f76

14

[loctynarensHOE U
BpallaTesIbHOE
JIBIDKEHUE
a0COJIIOTHO TBEPJOTO
Tes1a. MOMEHT CUJIBIL.
[1eqo cubl.
YciioBus paBHOBECHS
TBEPIOrO Tela

bubmuorexa [JOK
https://m.edsoo.ru/ffO0c41a6

15

Nmmynse
MaTepHalIbHOU
TOYKH, CUCTEMBI
MaTepUATbHBIX
Toyek. Mmmynse
CHUJIBL. 3aKOH
COXpaHEHUs
MMITYJIbCA.
PeaktuBHOE
JIBUKEHUE

bubmuorexa [JOK
https://m.edsoo.ru/ff0c43d6

16

Pabora 1 MOIIIHOCTH
cunbl. Kunetnueckas
SHEPTHUs
MaTepuabHON TOUKH.
Teopema 00
U3MEHEHHH
KHHETHIECKON
SHEPTUU

bu6mmorekxa [TOK
https://m.edsoo.ru/ff0c4502

17

IloTeHnuansHas
SHEprus.
[loTeHnnuansHas

DHEPTHS YIPYTO
nepopMUPOBAHHON

bubmuorexa [JOK
https://m.edsoo.ru/ff0c461a



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
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n/a

Tema ypoxka

KonnuectBo yacoB

Bcero

KoHTtposbHbIE
paboThI

IIpakTrueckue
paboThI

Jara
HU3y4YCHUS

DJEeKTpOHHBIE IUPPOBBIE
00pa3oBaTenbHBIE PECYPChHI

MPY>KUHBI.
[loTenuanbpHas

SHEprus Tena BOJINU3H
MOBEPXHOCTU 3eMIIH

18

ITorennuanesHEIe U
HEIOTEHIMAJILHBIE
cuiibl. CBsA3b paboTHI
HENOTEHIIMAIBbHBIX
CHIJI C UBMEHCHUEM
MeXaHHYECKOM
SHEPTUU CUCTEMBI
Ten. 3aKOoH
COXpaHEeHUs
MeXaHHYeCKOM
SHEPTUu

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTopHas
paborta
«HccnenoBanue
CBSI3U PabOThI CUIIBI C
M3MEHEHHUEM
MEXaHUYECKOM
SHEPIUM Tela Ha
MIpUMEPE PACTSHKEHUS
PE3UHOBOIO KI'yTa»

20

KonTponbHas pabota
10 TEME
«KunemaTtuka.
Jlunamuka. 3akoHbI
COXpaHEHUS B
MEXaHUKE)

bubmuorexa [JOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIC
MTOJIOKCHUS
MOJIEKYJISIPHO-
KUHETUYECKOMH
TEOPHH.
bpoyHnoBsckoe
TBIDKEHUE.

Huddyzus

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

22

Xapaktep JBUKEHUS
Y B3aUMOJIEHCTBHUSA
4aCcTUL] BELIECTBA.
Mopenu cTtpoeHus
ra3oB, KUIAKOCTEN U
TBEPJBIX TEI

23

Macca monexy:.
KonunuectBo
BEILIECTBA.



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

n/a

Tema ypoxka

KonnuectBo yacoB

Bcero

KoHTtposbHbIE
paboThI

IIpakTrueckue
paboThI

Jara
HU3y4YCHUS

DJEeKTpOHHBIE IUPPOBBIE
00pa3oBaTenbHBIE PECYPChHI

ITocTosiHHAs
ABoraapo

24

TemtoBoe
paBHOBECHE.
Temneparypa u eé€
n3mepenue. [llkana
temriepatyp Llenbcus

25

UneansHelii ras B
MKT. OcHoBHOE
ypaBHeHue MKT

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4fde

26

AOcomroTHas
TeMIiepaTypa Kak
Mepa cpeaHen
KAHETHICCKOU
SHEPTUU JIBUKEHUS
MOJIEKYJI. Y paBHEHUE
MenneneeBa-
Kianeiipona

bubmuorexa [JOK
https://m.edsoo.ru/ff0c511e

27

3akoH /lambTOHA.
["a30BBIC 3aKOHBI

28

JlaboparopHas
pabota
«Hccnenosanue
3aBHCUMOCTH MEXIY
napameTpamu
COCTOSIHUS
pa3peKEHHOTO ra3ay

29

H3onporeccel B
HJICaIbHOM ra3e 1 uX
rpaduueckoe
MIPE/ICTABICHHE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c570e

30

BuyTtpeHnHsis sHeprus
TEPMOJANHAMHUYECKOM
CHCTEMBI M CIIOCOOBI
€€ N3MEeHEeHUS.
KonnyecTBO TEMIOTHI
u pabora.
BuyTtpennss sneprus
OJIHOATOMHOT'O
HIeaJbHOro ra3a

bubmuorexa [JOK
https://m.edsoo.ru/ff0c5952

31

Bunabl
TeIIoNepe1aun

bubmuorexa [JOK
https://m.edsoo.ru/ff0c5¢c36

32

Y nenpHas
TEMI0EMKOCTD
BCIICCTBA.
KonndecTBO TETIIOTHI

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c5¢c36



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

n/a

Tema ypoxka

KonnuectBo yacoB

Bcero

KoHTtposbHbIE
paboThI

IIpakTrueckue
paboThI

Jara
HU3y4YCHUS

DJEeKTpOHHBIE IUPPOBBIE
00pa3oBaTenbHBIE PECYPChHI

IIPH TeIUIoneperaye.
AnnabaTHBIN
poIecc

33

[IepBrlii 3aK0H
TEPMOJIMHAMUKHU U
€ro NPUMEHEHHE K
u3oIporeccam

bubmuoreka [JOK
https://m.edsoo.ru/ffOc5efc

34

HeobpaTtumocTs
IIPOLIECCOB B
npupojae. Bropoii
3aKOH
TEPMOIUHAMUKHU

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c6230

35

[IpuHmn neicTBus u
KII/I TerutoBoi
MAaIIUHbI

bubmuorexa [JOK
https://m.edsoo.ru/ff0c600a

36

[ukn Kapno u ero
KII1J]

37

DKOJIOTHUYECKHUE
pOOJIEMBI
TEIJIOOHEPTETUKH

38

Ob6o06maromuit ypok
«MonekynsipHas
¢duznka. OCHOBBI
TEPMOIMHAMHKI)

bubmuorexa [JOK
https://m.edsoo.ru/ff0c6938

39

KonTposabHas pabora
110 TeEME
«MonexkynsipHas
¢duznka. OCHOBBI
TEPMOIMTHAMHKI)

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6a50

40

[TapooGpazoBanue u
KOH/ICHCAIIHS.
Hcnapenue u
KUTICHHE

bubmuorexa [JOK
https://m.edsoo.ru/ff0c63b6

41

AOcomoTHas U
OTHOCHUTEJIbHAS
BJIAKHOCTh BO3/1yXa.
Hacspiennsiit nap

bu6mmorekxa [TOK
https://m.edsoo.ru/ff0c64d8

42

Teépnoe reio.
Kpucrannuueckue n
amopdHbIe Terna.
AHH30TpONUs
CBOMCTB KpUCTAJJIOB.
JKunkue xpucrtaibl.
CoBpemeHHbIE
MaTepHabl

bubmuorexa [JOK
https://m.edsoo.ru/ff0c65f0



https://m.edsoo.ru/ff0c5efc
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

Ne Tema ypoxka KonnuecTBo yacos ‘ [Hara DJEeKTpOHHBIE IUPPOBBIE
n/m Beero| Kontponsasie || IlpakTtuieckue || H3YICHUA o0pa3oBaTenbHbIE PECYPCHI
paboThI paboThI

43 |[lnaBnecHue u 1 bu6mmoreka [JOK
KPHCTAJUIN3AIHS. https://m.edsoo.ru/ff0c6708
V nenpHas TeILioTa
TUIaBJICHUS.
CyOnumarus

44 |YpaBHeHUE 1 bubnmoreka [JOK
TEIIOBOTO OajaHca https://m.edsoo.ru/ff0c6820

45 | DnekTpuzarus Tel. 1 bubmuoreka [JOK
DeKTpUIeCKuii https://m.edsoo.ru/ffOc6bcc
3apsan. /J[Ba Buga
AIIEKTPHUYECKUX
3apsI0B

46 |[IpoBomHHUKH, 1 bu6mmoreka [JOK
JIMAJICKTPUKH 1 https://m.edsoo.ru/ffOc6bcc
MOJIYTIPOBOTHUKH.
3aKOH COXpaHEHHUs
PIEKTPUUYECKOTO
3apsiia

47 ||BzamMmopneiicTBHe 1 bu6mmoreka [IOK
3apsiioB. 3aKOH https://m.edsoo.ru/ffO0c6ce4
Kynona. Toueunblit
QIIEKTPUYECKUH 3apsiz

48 |Hampsok€HHOCTH 1 bubnuotexa [JOK
AIEKTPUUECKOTO https://m.edsoo.ru/ffOc6df2
nons. [puHuun
CYNepIHo3UINU
AIIEKTPHUECKUX
nosnent. JIunun
HANPSKEHHOCTH

49 |([Pabota cun 1 bubmmoreka [JOK
DIIEKTPOCTATUIECKOTO https://m.edsoo.ru/ffOc6f00
nois. Ilorennuai.
Paznocts
MIOTEHIMAJIOB

50 |[IpoBogHuKH U 1 bubnuorexa [JOK
TUDIIEKTPUKHU B https://m.edsoo.ru/ff0c7018
AIIEKTPOCTATUIECKOM
noJe.
Jwusnexrpudeckas
MPOHUIIAEMOCTh

51 || DneKTpoEMKOCTB. 1 bubmuorexa [IOK
Konnencarop https://m.edsoo.ru/ff0c7126

52 || DneKkTpoéMKOCTh 1 bubmuorexa [IOK
IUTOCKOTO https://m.edsoo.ru/ff0c72c0
KOHJIEHCaTopa.

DOHeprus



https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

n/a

Tema ypoxka

KonnuectBo yacoB

Bcero

KoHTtposbHbIE
paboThI

IIpakTrueckue
paboThI

Jara
HU3y4YCHUS

DJEeKTpOHHBIE IUPPOBBIE
00pa3oBaTenbHBIE PECYPChHI

3apsHKEHHOTO
KOHJICHCATOpa

53

JlaGoparopHas
pabora "U3mepenue
AIIEKTPOEMKOCTH
KOHJIeHcaTopa"

54

[IpuHiun nercTBus u
pUMEHEHHE
KOHJICHCATOPOB,
KOMUPOBAJILHOTO
arnmapara, CTpyMHOro
pUHTEpA.
DNeKTpocTaTH4eCKas
3amuTa. 3a3eMIIeHHe
IIEKTPOTIPUOOPOB

55

DNEKTPUUECKUN TOK,
YCIIOBUS €r0
CyILIECTBOBAHUSI.
[locTOSTHHBIN TOK.
Cuia Toka.
Hanpsoxenue.
ConpoTHBICHHE.
3akon Oma mis
ydacTKa Ienu

56

IlocnemoBarenbHOE,
napasenbHoe,
CMEIIaHHOE
COEZIMHEHUE
IPOBOTHUKOB.
JlaGopatopHas
pabota «M3yueHue
CMEIIaHHOTO
COCIIMHEHUS
PE3UCTOPOBY

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc74f0

57

Paborta 1 MOIIHOCTDH
SJIEKTPUUYECKOTO
TOKa. 3aKoH Jlxoyis-
Jlenma

bu6mmorekxa [IOK
https://m.edsoo.ru/ff0c7838

58

3akon Oma mis
MOJIHOM (3aMKHYTOM)
IJIEKTPUUECKOM LETH.
Kopotkoe
3aMbIKaHHE.
JlaGopaTopHas
pabota «M3mepenue
OJ1C uctouyHuKa ToKa

U €r0 BHYTPEHHETO

0.5

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



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

Tema ypoxka

KonnuectBo yacoB

Bcero

KoHTtposbHbIE

paboThI paboThI

IIpakTrueckue

Jara
HU3y4YCHUS

DJEeKTpOHHBIE IUPPOBBIE
00pa3oBaTenbHBIE PECYPChHI

HCOHpOTI/IBJ'ICHI/IH»

DneKTpoHHas
IPOBOJIUMOCTD
TBEPBIX METAJIOB.
3aBUCHUMOCTh
CONPOTHUBIICHUS
METaJJIOB OT
TEMIEPaTypHI.
CBepXIpoBOIUMOCTh

60

DNEeKTPUYECKUI TOK
B BakyyMme. CBoiicTBa
SIEKTPOHHBIX MTYYKOB

61

[TonynpoBogHUKH, UX
coOCTBEHHas U
pUMeCHas
MIPOBOJUMOCT.
CaoiictBa p—n-
nepexo/a.
[TonynpoBoAHUKOBBIE
puOopbI

bubmuorexa [JOK
https://m.edsoo.ru/ff0c84ae

62

DNEeKTPUYECKUI TOK
B pacTBOpax u
pacriaBax
DIIEKTPOJIUTOB.
DIEKTPOTUTHIECKAS
JTUCCOLIAITHS.
DIEeKTPOIHN3

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c82ba

63

DNEeKTPUYECKUI TOK
B ra3ax.
CaMoCTOSTEIbHBIA 1
HECAMOCTOSATCIbHBIN
paspsia. Momnuus.
IIna3sma

bubmuorexa [JOK
https://m.edsoo.ru/ff0c84ae

64

DJIEKTpUYECKHUE
npubopsl U
YCTPOMCTBA U UX
MPAKTHYECKOE
IPUMCHCHUE.
[IpaBuia TeXHUKU
0€30MacHOCTH

bu6mmorekxa [TOK
https://m.edsoo.ru/ff0c86fc

65

O06o0maromuii ypok
«DIEeKTPOIUHAMUKAY

bu6mmorekxa [IOK
https://m.edsoo.ru/ffOc88be

66

KonTponbsHas padora
o TeMe
«OJIEKTpOCTaTUKA.
[TocTostHHBIN

bubmuorexa [JOK
https://m.edsoo.ru/ff0c8a8a



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

Tema ypoxka

KonnuectBo yacoB

‘ Hara

n/a

Bcero

KoHTtposbHbIE
paboThI

[Ipaktuueckue || A3YICHIA

paboThI

DJEeKTpOHHBIE IUPPOBBIE
00pa3oBaTenbHbBIE PECYPCHI

IIEKTPUYECKUH TOK.
Toxu B pa3nnyHbIX
cpenax»
/Bcepoccuiickas
IpoBepouHas paboTa
IIpU [IPOBEJICHUU HA
OyMa)KHOM HOCHUTEIIe

67 |[Pe3epBHBIN YPOK.
KontponpsHas pabora
0 TeMe

"OnexkTpoauHaMuKka"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c8c56

68 |PesepBHBI ypOK.
Ob6o06maromuit ypox

o temaM 10 kiacca

bubmuorexa [JOK
https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

68

11 KUIIACC

Ne Tema ypoxka

KommyectBo yacos ‘

Jara

/o

Bcero

KoHntposnbnsie
paboThI

[IpakTraeckue || A3YICHIA

paboThI

DneKkTpoHHbIE IU(POBBIE
o0pa3zoBaTeNbHBIE PECYPCHI

ITocTossHHBIE MATHUTHI
¥ UX B3aUMOJICHCTBHE.
MarsuTHOe MoJe.
BekTop MarHuTHON
MHAYKIUU. JInHnn
MAarHUTHON UHIYKIIHH

bu6nuoreka [IOK
https://m.edsoo.ru/ff0c9778

MarauTtHoe I10JIe
MIPOBOJHHUKA C TOKOM.
OmnsIT Opcrena.
BzaumopeiictBue
MPOBOJHUKOB C TOKOM

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c98fe

JlaGoparopnast pabota
«3yuenue
MAarHuTHOTI'O I10JIA
KATYIIKH C TOKOM»

but6mmoreka [IOK
https://m.edsoo.ru/ffOc98fe

JlelicTBuE€ MarHUTHOTO
I10JIs1 HA IIPOBOJIHUK C
TokoM. Crta Amrepa.
JlaGopatopHnas pabota
«Hccnenosanue
JENCTBUS MOCTOSIHHOTO
MarHuTa Ha paMKy C
TOKOM»

but6mmoreka [IOK
https://m.edsoo.ru/ff0c9acO

ol

”ILeﬁCTBHe MarduTHOTO H

[

HBI/IGJH/IOTeKa HOK



https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0

n/a

Tema ypoxka

KoanuectBo yacoB

Bcero

KoHntposnbnsie
paboThI

IIpakTrueckue
paboThI

Jata
H3y4YeHUS

DJEeKTpOHHBIE IU(PPOBBIE
00pa3oBaTenbHBIE PECYPCHI

TIOJIS1 HA JBYDKYIITYHOCS
3apsSHKCHHYIO YaCTHILY.
Cuna Jlopenna. PaGota
cuibl JIopeHna

https://m.edsoo.ru/ff0c9df4

DNeKTpOMarHuTHas
nHaykus. [Torox
BEKTOpPa MarHUTHOMN
unaykiuu. IJ1C
UHIYKIHUU. 3aKOH
JIEKTPOMAarHUTHOU
nHaykunn Gapanes

JlaGoparopnas pabota
«HccnenoBanue
SIBJICHUS
3JIEKTPOMATHUTHOMN

WHIYKIIHH

bubnuorexa [JOK
https://m.edsoo.ru/ff0cal50

NHAyKTUBHOCTS.
SIBiIeHme
camounaykiuu. I/1C
CaMOMHAYKITUH.
DHeprusi MarHuTHOT'O
TIOJIS KQTYIIIKHU C
TOKOM.
DNeKTpOMarHuTHOE
moJjie

bubmuorexa [JOK
https://m.edsoo.ru/ff0ca600

Texauueckue
YCTPOMCTBA U UX
IIPUMEHEHHUE:
IIOCTOSTHHBIE MATrHUTHI,
3JE€KTPOMArHHUTHI,
3JIEKTPOJIBUTATEIb,
YCKOPUTEIIH
3JIEMEHTaPHBIX
YacTHII,
WHIYKITMOHHAS TIeYhb

10

Oo6o0maromuit ypox
«MarauTHoe moJe.
DneKTpoMarHuTHas
AHIYKIHS

bubmuorexa [JOK
https://m.edsoo.ru/ffOcab82

11

KonTponbnas pabota
no Teme «MarHutHoe
noJe.
DJeKTpOMarHuTHas
WHIYKIUSD)

but6mmoreka [IOK
https://m.edsoo.ru/ffOcad58

12

CBoOoHBIE
MCXAHHUYCCKUC

but6mmoreka [IOK
https://m.edsoo.ru/ff0caf06



https://m.edsoo.ru/ff0c9df4
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

n/a

Tema ypoxka

KoanuectBo yacoB

Bcero

KoHntposnbnsie
paboThI

IIpakTrueckue
paboThI

Jata
H3y4YeHUS

DJEeKTpOHHBIE IU(PPOBBIE
00pa3oBaTenbHBIE PECYPCHI

KoJIeOaHHsI.
l'apmonunueckue
KoJIeOaHHsL.
YpaBHeHue
rapMOHUYECKHUX
KoJIeOaHUIA.
[IpeBpanienue 3HEprun

13

JlaGoparopnas pabota
«HccnenoBanue
3aBUCHUMOCTH TIEpHOJIa
MaJIbIX KOJeOaHui
rpy3a Ha HUTH OT
JUIMHBI HUTH 1 MacCChI
rpy3a»

14

KonebarenpHbli
KoHTYp. CBOOOIHBIE
AJIEKTPOMArHUTHBIC
KoJIe0aHus B
HJIeaIbHOM
KoJie0aTeIbHOM
KOHTYpE. AHAJIOTUS
MEXIY
MEXaHNYECKUMH U
ANEKTPOMArHUTHBIMH
KOJICOaHHSIMU

bubnnoreka IIOK
https://m.edsoo.ru/ff0ch820

15

®opmyna Tomcona.
3aKOH COXpaHEHMS
SHEPIUHU B UJICAUTHHOM
KosiebaTeabHOM
KOHTYpE

bu6mmoreka [IOK
https://m.edsoo.ru/ffOch9c4

16

[IpencraBnenue o
3aTyXarlux
KOJIeOaHuUsIX.
BeiHyX1€HHBIE
MeXaHHYeCKue
Kosiebanus. Pezonanc.
BeiHyX/1€eHHBIE
AJIEKTPOMAarHUTHBIE
Kose0aHus

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cbb86

17

IIepeMeHHBIN TOK.
CunyconaaibHbIN
IIEPEMEHHBIH TOK.
MouHocTb
MIEPEMEHHOT0 TOKA.
AMIUITUTYTHOE U
NENCTBYIOIIIECE
3HAUYE€HHUE CUJIBI TOKA U

bu6nuorexa [IOK
https://m.edsoo.ru/ffOcbd34



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34

Tema ypoxka

KoanuectBo yacoB

Bcero

KoHntposnbnsie
paboThI

IIpakTrueckue
paboThI

Jata
H3y4YeHUS

DJEeKTpOHHBIE IU(PPOBBIE
00pa3oBaTenbHBIE PECYPCHI

‘HaprI}KCHI/Iﬂ

Tpauchopmarop.
[IpousBoacTBo,
nepenava u
notpebaeHue
BJIEKTPUYECKON
SHEPTUU

19

YcerpoiicTBo u
MPAKTUYECKOE
MIPUMEHEHUE
AIEKTPUIECKOTO
3BOHKa, FeHepaTopa
MEPEMEHHOTO TOKA,
JTUHUN
3JIeKTpoIepeaad

bu6nmoreka [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKNE PUCKHU
IIPU IPOU3BOJACTBE
AJIEKTPOIHEPTUHU.
Kynbrypa
UCIIOJIb30BaHUS
ANIEKTPOIHEPTUU B
ITOBCEHEBHOM KU3HU

21

MexaHan4decKre BOJHBI,
YCIIOBUS
pacrnpocTpaHEHHUsI.
Ilepuon. CxopocTh
pacnpocTpaHeHus: U
JUIHA BOJIHBI.
[Tonepeunsie u
IIPOJIOJIbHBIE BOJIHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcca54

22

3Byk. CKOpOCTbH 3BYKa.
I'poMKOCTE 3BYKA.
BricoTa Tona. Tem6p

3ByKa

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

23

DNEeKTpPOMAarHUTHbHIE
BOJIHEI, X CBOMCTBA U
ckopocts. [lIkana
AJIEKTPOMATrHUTHBIX
BOJIH

bubmuorexa [JOK
https://m.edsoo.ru/ffOccfe0

24

[TpuHIUIIBL
pPagvoOCBI3H U
TCICBUICHMUS.
PasButne cpencrs
cBs3U. Paguosnokaius

25

KonrponsHas pabora
«Kosnebanust 1 BOTHBI»

bu6nuoreka [IOK
https://m.edsoo.ru/ffOcc6f8



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8

n/a

Tema ypoxka

KoanuectBo yacoB

Bcero

KoHntposnbnsie
paboThI

IIpakTrueckue
paboThI

Jata
H3y4YeHUS

DJEeKTpOHHBIE IU(PPOBBIE
00pa3oBaTenbHBIE PECYPCHI

26

[Ipsamonuneiinoe
pacrnpocTpaHEeHUE
CBETa B OJHOPOJIHOM
cpene. Toueunblid
UCTOYHUK cBeTa. JIyu
cBeTa

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0cd350

27

OtpaxkeHue cBera.
3aKOHbI OTPaXKEHUs
ceera. [loctpoenue
M300pakKeHHUH B
IJIOCKOM 3€pKajie

bubnuoreka [IOK
https://m.edsoo.ru/ff0cd4e0

28

[Ipenomnenue caera.
[TonHoe BHyTpeHHEE
OTpa)kKeHUe.
[IpenenbHbIN yroma
MIOJIHOTO BHYTPEHHET O
OTpaKEHUS

bubnuorexa [JOK
https://m.edsoo.ru/ffOcd7f6

29

JlaGoparopuas pabora
«3mepenne
MoKa3aTens
MPEJIOMIICHUS CTEKJIIa

bubnnoreka IIOK
https://m.edsoo.ru/ffOcd67a

30

JInnsel. [Toctpoenue
M300paKeHUi B IMH3E.
®opMyna TOHKOU
JIMH3bI. Y BEIMYECHHUE
JTMH3bI

bu6nuoreka [IOK
https://m.edsoo.ru/ffOcddle

31

JlaGoparopnas pabota
«HMccnenoBanue
CBOMCTB M300pakeHU I
B JIMH3aX)

32

Hucnepcus ceera.
CIIOXHBIN COCTaB
oenoro cBera. L[Ber.
JlaGoparopnas pabota
«Habmonenue
JTUCTICPCUU CBETA»

33

WnTepdepennus
cera. Judpaxuus
CBETa.
JudpakimonHas
peréTka

but6mmoreka [IOK
https://m.edsoo.ru/ffOced22

34

[TonepeuHnocTh
CBETOBBIX BOJIH.
[Tonspusanusa ceera

but6mmorekxa [IOK
https://m.edsoo.ru/ffOcf02e

35

Onrtuyeckne npudOpbI
U YCTPOMCTBA U



https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e

n/a

Tema ypoxka

KoanuectBo yacoB

Bcero

KoHntposnbnsie

IIpakTrueckue

paboThI paboThI

Jata
H3y4YeHUS

DJEeKTpOHHBIE IU(PPOBBIE
00pa3oBaTenbHBIE PECYPCHI

YCIOBHS UX
0€e30I1acCHOTO
[IPUMEHCHHSI

36

I'panune
IIPUMEHUMOCTHU
KJIACCUYECKON
MexaHukH. [locrynarsl
CIELIMAJIBHOM T€OpHUn
OTHOCHUTEIILHOCTH

bubnuoreka [IOK
https://m.edsoo.ru/ff0cf862

37

OTHOCHUTENILHOCTD
OJTHOBPEMEHHOCTH.
3aMeIJIeHre BpEMEHU
Y COKPAILIEHUE JJTUHBI

bubmuorexa [JOK
https://m.edsoo.ru/ffOcfa42

38

DHeprus U UMIYIbC
PENATUBUCTCKON
yacTulbl. CBS3b Macchl
C DHEprueu u
UMITYJICOM. DHEPIHUsl
MOKOs

bubnnoreka IIOK
https://m.edsoo.ru/ffOcfc68

39

KontponbHas padota
«Ontrka. OCHOBEI
CHeluaIbHON TEOpUHn
OTHOCUTEIBLHOCTH

bubnuorexa [JOK
https://m.edsoo.ru/ffOcf6f0

40

®otonsl. Dopmyna
[Tnanka. DHeprus u
UMIYNbC (HOTOHA

bubmorexa [JOK
https://m.edsoo.ru/ffOcfel6

41

OTtkpbITHE U
WCCIIIOBAHHE
dotorddexra. OnbITH
A.T. CroneroBa

bu6nuoreka [IOK
https://m.edsoo.ru/ffOcffc4

42

3akonsl hoTordhdexTa.
YpaBHeHUe
OWHINTEeNHA IS
dotorddekra.
«KpacHas rpanuna»
doroaddexra

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d015e

43

JlaBneHue cBera.
Omnmwitel 11. H.
JleOenena.
XHUMHUECKOE ICUCTBUE
CBeTa

but6mmoreka [IOK
https://m.edsoo.ru/ff0d04a6

44

TexHuueckue
YCTPOWCTBA U
MPaKTHUYECKOE
MIPUMEHEHUE:
(hoTOdJIEMEHT,



https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6

n/a

Tema ypoxka

KoanuectBo yacoB

Bcero

KoHntposnbnsie
paboThI

IIpakTrueckue
paboThI

Jata
H3y4YeHUS

DJEeKTpOHHBIE IU(PPOBBIE
00pa3oBaTenbHBIE PECYPCHI

dhoTomaTuuk,
coJHEe4Has Oarapes,
CBETOLMOI

45

Pemtenue 3amad 1o
TeMe «IJIEMEHTEI
KBAHTOBOU OIITHUKH)

bubnuoreka [IOK
https://m.edsoo.ru/ff0d0302

46

Mogaens aroma
Tomcona. OnbIThI
Pesepdopaa mo
PACCeSTHUIO 0i-4aCTHII.
[Inanerapnas monens
aToMa

bubnuoreka [IOK
https://m.edsoo.ru/ff0d091a

47

[Tocrynater bopa

bubnuorexa [JOK
https://m.edsoo.ru/ff0dOafa

48

N3nyuenue n
MOTJIONICHUE (POTOHOB
[IpU MIEPEXOE aToMa C
OJIHOTO YPOBHS
SHEPTUH Ha JPYIOM.
Bunbl ciektpoB

bubnnorexa IIOK
https://m.edsoo.ru/ff0dOafa

49

BonHoBeIe cBOMCTBa
yactull. BonHsl ne
bpoins.
KopmyckynsipHo-
BOJIHOBOM JTyaJlu3M.
CrionTa"Hoe 1
BBIHYX/ICHHOE
U3IIy4yeHUe

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0ca8

50

OTtkpsiTHE
PalnOaKTHBHOCTH.
OmnsiThl Pesepdopna
TI0 OIIPEIETICHUIO
cocTaBa
pPalnOaKTUBHOTO
U3ITy4YeHUs

bubmorexa [JOK
https://m.edsoo.ru/ff0d0fd2

51

CgoiicTBa anbpa-,
Oera-, raMma-
u3nydeHus. Bnusiaue
pPaJIMOAKTUBHOCTH Ha
KUBBIC OPTaHU3MBI

52

OTKpbITHE TPOTOHA U
HEWTpoHa. M3oToms!.
Anbda-pacna.
DNEKTPOHHBIA U
MO3UTPOHHBIN OeTa-

pacnan. ["'amMmma-

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d1162



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162

Ne
n/a

Tema ypoxka

KoanuectBo yacoB

Bcero

KoHntposnbnsie
paboThI

IIpakTrueckue
paboThI

Jata
H3y4YeHUS

DJEeKTpOHHBIE IU(PPOBBIE
00pa3oBaTenbHBIE PECYPCHI

”I/I3J'Iy‘IeHI/Ie

53

OHeprus cBA3U
HYKJIOHOB B siJIpe€.
SAnepHble peakuuu.
S nepHblil peakTop.
[Tpobaemsr,
IIEPCIIEKTUBBI,
JKOJIOTUYECKHUE
ACIEKTHI SJACPHOU
JHEPreTUKU

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

54

DneMeHTapHbIe
gacTUIbl. OTKpBITHE
MO3UTpoHa. MeTo bl
HaOJIFOIEHUS U
perucTpanuu
AJIEMEHTaPHBIX
yactul. Kpyrslii crou
«DyH1aMeHTaIbHbIC
B3aHMMOJICHCTBHSA.
EnuncTBO hnznueckoi
KapTUHBI MUPA»

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

55

Oransl pa3BUTUS
aCTPOHOMHH.
[IpuknagHoe u
MHUPOBO33PEHYECKOE
3HauYEHHUE aCTPOHOMHH.
Bun 3Bé3aH0T0 Heba.
Co3Besnus, sipKue
3BE3/IBI, TUTAHETHI, HX
BUJIUMOE JIBUKCHHUE.
ConneyHas cucrema

56

Comane. Conneunas
aKTUBHOCTL. MIcTOUHMK
sHepruu CoJiHLIA U
3BE3

57

3BE3BI, UX OCHOBHBIC
XapaKTEPUCTHUKH.
3BE3ABI TTIaBHOM
MOCJIEA0OBATEILHOCTH.
BuyrtpenHee cTpoeHue
3BE&31. CoBpeMEHHbIE
MIPEICTABICHHS O
MPOUCXOKACHUH U
sporroruu CoHITa U
3BE3]

58

Muneunsriit [1yts —
Hama ["amakTuka.



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

n/a

Tema ypoxka

KoanuectBo yacoB

Bcero

KoHntposnbnsie
paboThI

IIpakTrueckue
paboThI

Jata
H3y4YeHUS

DJEeKTpOHHBIE IU(PPOBBIE
00pa3oBaTenbHBIE PECYPCHI

Ilonoxxenne n
nBrokenne CoHIa B
l'amakTuke.
I'amaktuku. YépHeble
JIBIPHI B SIApax
raJlakTUK

59

Bcenennas.
Pas0Oeranue rajakTuk.
Teopus bonbsmoro
B3phIBa. PenukToBoe
W3JIy4YCHHE.
MertaranakTuka

60

Hepemennsie
poOJIEMBI
aCTPOHOMHU

61

KonTponbhas padora
«DEeMEHTHI
aCTPOHOMHUU U
acTpoHu3uKm»

62

Oo6o0maromuit ypox.
Poine ¢puzuky u
aCTPOHOMUU B
SKOHOMHYCCKOH,
TEXHOJIOTUYECKOI,
COLMATIBHOU U
THUYECKOU cepax
JeSITeITbHOCTH
YeJI0BeKa

63

O6006maronuit ypox.
Poinb 1 MecTo ¢pusnku
Y aCTPOHOMHUU B

COBPEMEHHON HAYyYHOU

KapTHHE MHpa

64

O60061maronuit ypox.
Ponb puznueckoit
TEOPHH B
dbopmupoBaHUU
MPEJICTaBICHUHN O
¢bu3nyeckoil kapTHHe
MUpa

65

O60061maronuit ypox.
Mecto ¢pusnueckoi
KapTUHBI MUpa B
o01eM psaLy
COBPEMEHHBIX
CCTCCTBCHHO-HAYYHBIX




n/a

Tema ypoxka

KoanuectBo yacoB

Bcero

KoHntposnbnsie
paboThI

IIpakTrueckue
paboThI

Jata
H3y4YeHUS

DJEeKTpOHHBIE IU(PPOBBIE
00pa3oBaTenbHbBIE PECYPCHI

MPEJICTaBICHHUI O
PUPO/IC

66

PesepBHbIil ypoK.
MaruuTHO€ noJe.
DneKTpOMarHuTHas
WHTYKITHS

67

PesepBHbIii ypOK.
Ontuka. OCHOBBI
CIELMAJIbHON TEOpUU
OTHOCHUTEIIBHOCTH

68

Pesepunsblii ypok.
KBanroBas ¢uzuka.
DNeMEHThI
aCTPOHOMHUU U
acTpodu3uku

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

OBIIEE KOJIMYECTBO
YACOB I10
[TPOIT'PAMME

68

YYEBHO-METOANMYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOI'O

MPOLIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

METOANUYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCbBI CETH UHTEPHET



https://m.edsoo.ru/ff0d1784

