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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypOBHE CpPEAHEr0 00IIero oOpazoBaHUs
pa3paboTaHa Ha OCHOBE NOJOXEHHH M TpeOOBaHWI K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
oOpasoBarenbHON mporpammel, mpeactaBieHHbix B PI'OC COO, a Takke ¢ ydéroMm
GbenepanbHOi paboueil HporpamMMbl BOCHUTAHHA M KOHLENIMH IPErojaBaHusl y4yeOHOro
npeamera «®Pusmka» B o0Opa3oBaTeIbHBIX  OpraHu3aiusx Poccuiickoii ~ denepanuu,
peaTn3yoLUMX OCHOBHBIE 00pa30BaTeIbHbIE IPOrPaMMBbI.

Copnepxanue nporpaMMbl 1o (U3MKe HamnpaBieHO HAa (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOyuaronmxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 06a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATeIbHOCTHOTO noaxoaa. [Iporpamma no ¢usmuke cOOTBETCTBYET
tpeboBanusM PI'OC COO k mIaHUpPYEeMBbIM JIMYHOCTHBIM, IIPEIMETHBIM U METalpeIMETHBIM
pesyibTataM OOYYEHHs, a TAK)KE YUYUTHIBAET HEOOXOAMMOCTb PEaH3allMKd MEXKIIPEIMETHBIX
CBsi3el (DM3UKU C €CTECTBEHHO-HAy4YHbIMM Y4YeOHBIMHM IpeaMeTaMu. B Hell omnpenensrorcs
OCHOBHBIC LIEJIM M3y4eHUs (U3UKU Ha YPOBHE CPEJHEro oOlero odpa3oBaHus, MJIaHUPYEMble
pe3yibTaThl OCBOEHUS Kypca (HU3MKU: JIMYHOCTHBIC, METalpeAMETHbIe, IpeIMETHble (Ha
0a30BOM ypOBHE).

[Tporpamma no ¢pusmKe BKIIOYAET:

e [UIaHUpPYEMbIE Pe3y/IbTaThl OCBOCHUS Kypca (pU3UKU Ha 6a30BOM ypOBHE, B TOM UYHUCIIE

IPEMETHBIE PE3YJIbTAThI 10 T0/1aM 00YUYEHUS;

e conepxanue yuyeOHoro mpeamera «Pu3nkay mo rogam o0ydeHus.

dusmka Kak Hayka o Haubosee o0IIMX 3aKOHAX MPHUPOJIbl, BBICTYIIAsl B KAYECTBE yUEOHOTO
npeaMeTa B LIKOJIe, BHOCUT CYIECTBEHHBIM BKJIAJ B CHCTEMY 3HAaHUH 00 OKpY)KarolleM MHpeE.
HIkosnbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOUIMM Ui €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SIBJICHUH, U3y4aeMbIX
XuMmHel, Ouonoruei, ¢usmdeckoi reorpadueir u acrpoHomueil. Mcnonp3oBaHue M akTUBHOE
IpUMEHEHHE (U3NYECKUX 3HAHUN ONpeleNseT XapakTep U pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJOTHMII B cdepe DHEPreTUKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IOIYYEHHsS] HOBBIX
MaTepHaJIoB C 33/laHHBIMU CBOMCTBaMU U Apyrux. Mzyuenue GuU3nKkn BHOCUT OCHOBHOW BKJIAJ] B
(bopMHpOBaHUE €CTECTBEHHO-HAYUYHOM KapTHHBI MUpa 00yJaroumxcs, B GoOpMUpOBaHUE YMEHUI
NPUMEHSATh HAyYHbII METOJI TO3HAHUS MPH BHITIOJIHEHUN UMHU YU€OHBIX UCCIIEOBAHHM.

B ocHOBY Kypca ¢u3uku JUist ypoBHS CpeHEro o01ero oopa3oBaHus MOJOXKEH psJl UACH,
KOTOpBIE MOKHO pacCMaTpHUBATh KaK MPUHILMIIBI €r0 TOCTPOCHHUS.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEW KypC SIBJISIETCS JOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pa3zesioB (PM3MKH, BKIIOYAET KaK BOIPOCHI KIACCHUYECKOM, TaK U
COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cooTBEeTCTBUM C HEl MaTepuan Kypca pU3uKu 00beTUHEH BOKPYT
¢usnueckux Teopuil. Beaymum B Kypce sBisiercs (OpPMHpPOBAHHE TPEACTaBICHUN O
CTPYKTYPHBIX YPOBHSIX MaTEPUH, BEIIECTBE U TOJIE.

Hoesn eymanumapusayuu. EE peanuzaius NpearnosaraeT UCIoib30BaHHE T'yMaHUTapHOTO
noTeHIMana GU3NIECKOil HayKu, OCMBICIIEHUE CBS3M Pa3BUTUS (PU3MKH C pa3BUTHEM OOIIECTBA,
a TaKke ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U IKOJIOTUYECKUMU TIpodIeMamMH.

Hoes npuxnaonou nanpasnennocmu. Kypc Gu3nku rnpeanonaraet 3HakoOMCTBO € IIUPOKUM
KPYTrOM TEXHHUYECKHX U TEXHOJOTUYECKUX MPUIIOKEHUHN U3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes osxonocusayuu peannsyercs MOCPEACTBOM BBEACHMSI JJIEMEHTOB COJACpKaHMUS,
MNOCBALIEHHBIX 3KOJIOTMYECKUM Mpo0jeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C Pa3BUTHEM



TEXHUKU U TEXHOJIOTUH, a TaKKe 00CYXIeHUs NMpoOJIeM pallMOHAIBHOTO IPUPOIOIIONIBL30BAHUS U
HKOJIOTHUECKOM Oe30MacHOCTH.

CrepKHEBBIMH 3JIEMEHTaMH Kypca (M3WKH HAa YpOBHE CpETHEro o0Imero o0pa3oBaHUS
SBISAIOTCS (u3nueckue Teopur ((hOopMHUpPOBaHWE NPEICTABICHUNA O CTPYKTYypE HOCTPOCHHUS
¢u3mdeckoil Teopuu, poiaM (YHIAMEHTAIBHBIX 3aKOHOB W TPHHIMIIOB B COBPEMEHHBIX
NPEICTAaBICHUAX O MPUPOJE, I'PAHUIAX MPUMEHUMOCTU TEOPHUH, AJIS ONUCAHMUS €CTECTBEHHO-
HAaYYHBIX SIBJICHUH U IIPOLIECCOB).

CucTeMHO-1eTETbHOCTHBIN MOX0/ B Kypce (DU3UKU pealn3yeTcs MPEexIe BCEro 3a CuéT
OpraHu3alK 3KCIIEPUMEHTAILHON JesSTeIbHOCTH o0ydaromuxcs. s 6a30Boro ypoBHs Kypca
(GU3UKN — ITO UCMOJIB30BAaHUE CHCTEMBl (PPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIEPUMEHTOB U
nabopaTtopHbIX paboT, KOTOphIE B MporpaMme Mo (GU3UKEe OOBEAMHEHBI B OOIIMIA CIMCOK
YUYEHHUYECKUX MPAKTUYECKUX paboT. BrlaeneHue B ykazaHHOM IepeyHe J1abopaTopHBIX pador,
OPOBOIUMBIX JIJIsl KOHTPOJS M OLEHKH, OCYLIECTBISETCS YYaCTHHKAaMH O0pa30oBaTeIbHOTO
npolecca UCXOs U3 0COOEHHOCTEH IUIaHUPOBaHUA U OCHalleHus kKabuHeTa ¢usuku. [Ipu sToM
o0ecrieynBaeTcsi OBJIAZICHUE OOYHYAIOUIMMHUCH YMEHHUSMHU IPOBOJUTH KOCBEHHBIE H3MEPEHMS,
UCCIICIOBAaHMUs 3aBUCHUMOCTEH (PU3MUECKUX BEJIMYMH M IIOCTAaHOBKY OIBITOB IO IPOBEPKE
HPEJIOKEHHBIX THITOTE3.

Bornbiioe BHUMaHUE yAeNseTcs PEIICHUIO PAacu€THBIX W Ka4eCTBEHHBIX 3am1ad. Ilpu sTom
JUTSL pacu€THBIX 3a/1a4 MPUOPUTETOM SBIISIOTCS 33/1a4d C SIBHO 3aJJaHHON (PM3NYECKON MOJIEINBIO,
MO3BOJISIOIINE MPUMEHSITh HM3YYCHHBIE 3aKOHBI M 3aKOHOMEPHOCTH Kak W3 OIHOTO pasJelna
Kypca, TaK ¥ MHTETPUPYS 3HAHUS U3 Pa3HBIX pa3nenoB. s KadeCcTBEHHBIX 3ajad MIPHOPUTETOM
ABIISIIOTCSL 3aJaHUsd Ha OOBSCHEHHE MpOTeKaHWs (U3UYECKUX SBJICHUH M TIPOLIECCOB B
OKpY’Karollel >KU3HHU, TpeOyromue BbIOOpa (QU3MUECKOM MOAenu i CUTYalMH HpaKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBunm ¢ TtpedoBanusmu PI'OC COO Kk MaTepuaabHO-TEXHHUYECKOMY
oOecrieyeHn0 y4yeOHOro mporecca 0a30BbI YpOBEeHb Kypca (U3MKH HAa YPOBHE CPEIHEro
o0miero o0pa3oBaHUs JIOJDKEH M3y4aThbCs B YCIOBHAX NPEAMETHOTO KaObwHeTa (pU3HMKH Wi B
YCIIOBHSIX MHTETPHUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO IUKJa. B xabunete
(Gu3HKH T0JKHO OBITH HEOOXO0MMOE 1ab0paTOpHOE 000PYAOBAHUE I BBHIIIOJTHEHUS YKa3aHHBIX
B TIporpamMme 10 (HU3UKE YUYEHHUECKHMX TPAKTHYECKUX paboT © JIEMOHCTPAIMOHHOE
o0opymoBaHue.

JleMoHCTpaMoHHOE 000pynoBaHME (OPMHUPYETCS B COOTBETCTBUU C MPHUHIUIIOM
MUHHMAaJIbHON JOCTATOYHOCTH M 00ECHeYMBaeT MOCTAHOBKY MEPEUMCIEHHBIX B MPOrpamMme 10
¢u3uKe KIIOYEBBIX JEMOHCTPALUMH JUIsl MCCIEIOBAHUS HM3y4aeMbIX SIBICHUH M IPOLECCOB,
IMITUPUYECKUX U PYHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHIA.

JlaboparopHoe 000OpyAOBaHHE ISl YYEHHYECKHX MPAKTUYECKUX paboT GopmMupyercs B
BUJIC TEMaTHYECKUX KOMIUIEKTOB M OOECIIE€YMBAETCS B Pacy€ére OJHOTO KOMIUIEKTAa Ha JIBYX
oOydaromuxcs. Temarndyeckue KOMIUIEKTHI JaOOPAaTOPHOrO OOOPYAOBAHMUS JOJDKHBI OBITH
MOCTPOEHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUH AaHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHIl.

OCHOBHBIMU LIENISIMU U3Y4YeHUs1 GPUUKU B 00I1IeM 00pa30BaHUU SBISIIOTCSA:

e (dopMupoBaHHE HHTEpeca M CTPEMJICHUS OOYYAIONIMXCS K HAyYHOMY HW3YYECHHUIO

HOPUPOIBI, pa3BUTHE UX MHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;
® Dpa3BUTHE TMIPEICTABICHWA O HAYYHOM METOAE TMO3HaHWS ¥ (OPMHPOBAHUE
UCCIIEIOBATEIILCKOTO OTHOIIEHHSI K OKPY)KAIOIINM SIBIICHHSIM;



dbopMUpOBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3yIbTaTa U3YUYCHUS OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

dbopMUpOBaHHE YMEHHIA OOBSCHATH SBIICHUS C HCIIOIb30BaHHEM (DH3UYECKUX 3HAHUN U
HAYYHBIX JI0Ka3aTeJIbCTB;

¢dbopmHpoBaHUE TPEACTABICHUN O PO (PU3MKM Ui Pa3BUTHUSA JPYTUX €CTECTBEHHBIX
HAayK, TCXHUKHU U TEXHOJIOTHUH.

JlocTikeHnne 3TUX Lenel oOecreynBaeTcsi peluieHHeM CIEAYIONMX 3a7ad B Ipolecce

U3Yy4eHHUs Kypca (pU3UKU HA YPOBHE CpeJIHEro o0uiero o0pa3oBaHus:

nproOpeTeHne CUCTEMBI 3HaHUN 00 O0IMX (HU3MUECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOPHSIX, BKIIIOYAsi MEXaHUKY, MOJIEKYSPHYIO (PU3UKY, HIEKTPOIMHAMUKY, KBAHTOBYIO
(GUBHUKY U 3JIEMEHTHI aCTPO(U3UKH;

dopMHpOBaHHE YMEHUH MPUMEHSATh TEOPETUUYECKUE 3HAHUSA [UIS OOBACHEHHS
¢u3nUecKux SIBICHUH B MPHUPOJNE M JUIS TNPHHATUS NPAKTUYECKUX pEIICHUH B
MMOBCEAHEBHOM KU3HU;

OCBOCHHE CIIOCOOOB pEIICHUS pa3IMyHBIX 337ad C SBHO 3aJaHHON (u3mueckon
MOJIENIBIO, 3a7ad, TOJPa3yMEBAIOIIUX CAaMOCTOSTEIbHOE CO3JaHue (HU3UUYECKOMH
MOJIEINN, aIEKBATHON YCIIOBHSM 3a]1a4H;

NOHMMaHue (PU3MYECKMX OCHOB W TPUHIIMIIOB ACUCTBUS TEXHHUYECKUX YCTPOWCTB U
TEXHOJIOTUIECKUX MPOIECCOB, X BIUSHHS HAa OKPYKAIOIIYIO CPENY;

OBJIaJICHUE METOJIaMU CAMOCTOSITENIFHOTO IJIAHUPOBAHUS U MPOBEACHHS (DU3MUECKUX
OKCIEPUMEHTOB,  aHalW3a ©  WHTEepHpeTanud  HuH(pOpMamuu,  OnpeneeHus
JIOCTOBEPHOCTH MOJIyYCHHOTO Pe3yiIbTaTa;

CO3/IaHM€ YCTIOBHM ISl pa3BUTHsI YMEHUN MPOEKTHO-UCCIEI0BATENIbCKON, TBOPUECKOU
NEeSITeTbHOCTH.

Ha wsyuenue ¢usuxu (0a30BBIi ypOBEHBb) Ha YpPOBHE cpenHero oomero oOpa3oBaHUS
otBoauTcst 136 vacoB: B 10 kimacce — 68 yacoB (2 yaca B Henenmo), B 11 kitacce — 68 yacoB (2

yaca B HEJIEINIO).

[Ipennaraemslii B mporpamme mo (Gusmnke nepeyeHsb Jad0paTOPHBIX U MPAKTUYECKUX paboT
SBIIIETCS PEKOMEH/IOBAHHBIM, YYHMTENb JellaeT BBHIOOpP MpOBeIeHHs J1a00paTOpHBIX padboT U
OTIBITOB C YU4ETOM UHIUBUAYATHHBIX OCOOEHHOCTEH 00yUaIOITUXCS.



COJAEP)KAHUE OBYYEHUA

10 KJIACC

Pa3nen 1. ®u3uka u MeTOAbI HAYYHOT0 MIO3HAHUS
O®uzuka — Hayka o npupoje. HayuHble MeToAbl MO3HaHUS OKpyKaroliero mupa. Poib
9KCIIEPUMEHTA U TEOPHUH B Mpoliecce MO3HAHUS PUPOAbL. DKCIIEPUMEHT B (DU3HKE.
MonenupoBanue (usnueckux siBjaeHuid u npoueccoB. Hayunesie runores3sl. Ousnueckue
3aKOHBI ¥ TEOPUU. ['paHUIIbI MIPUMEHUMOCTH (HU3HUECKUX 3aKOHOB. [IpUHIMIT COOTBETCTBUS.

Ponp m Mmecto ¢u3uku B (GOPMHPOBAHWM COBPEMEHHON HAy4yHOW KapTHUHBI MHpa, B
IIPAaKTUYECKON NEeATEIbHOCTH JIIOICH.

Jlemoncmpayuu

Amnanorossle 1 IU(GPOBBIE U3MEPUTENLHBIE IPUOOPHI, KOMITBIOTEPHBIE TATUUKH.

Pa3zgen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuveckoe JaBukeHHE. OTHOCUTEIBHOCTh MEXaHUYEeCKOro JBrkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, CKOpOCTh (CpemHSs CKOPOCTh, MTHOBEHHAsi CKOPOCTb) U YCKOPEHHE
MaTepUaJIbHOM TOUYKH, UX MPOEKIIMH HA OCH CHUCTeMbl KoopauHaT. ClokeHHe NepeMelnieHul u
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOpPEHHOE MpsMONIMHEIHOe NBIKeHue. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IyTU U NEPEMELICHUS MaTEPUAIbHON TOUYKH OT BPEMEHH.

CBobOonHoe majeHue. Y ckopeHrue cBOOOHOrO MaieHu .

KpuBonuneiiHoe naBmxeHue. J[[BUkeHHEe MarepualbHOM TOYKM IO OKPYKHOCTH C
MOCTOSIHHOM 1O MOJYJII0 CKOPOCTBIO. YTJIOBasi CKOPOCTb, JMHEWHas cKopocTh. llepuon u
yacToTa oOpaieHus. LleHTpocTpeMuTensHOe yCKOpEHHE.

TexHu4yeckue yCTpOMCTBA H MPAKTHUECKOE TMPUMEHEHHUE: CIUIOMETp, IBUWKEHUE
CHapSJIOB, IIETTHBIC U PEMEHHBIC TTepeIavH.

Jlemoncmpayuu

Mopenb cucteMbl 0OTCUETA, MILTIOCTPALIAS KHHEMAaTUYECKUX XapaKTEPUCTUK JABUKECHUSI.

[TpeoOpa3zoBanue ABMKEHUI C UCTIOIB30BAaHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3QyXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmroienue nBrkeHus Tena, OpoieHHOro Mo YTI0oM K TOPU30HTY U TOPU30HTATIBHO.

N3mepenne yckopeHus CBOOOIHOTO TMaICHHUS.

Hamnpasnenue ckopocTy npu JBUKEHUHU TIO OKPYKHOCTH.

Yuenuueckuui sxcnepumenm, nabopamopmule pabomoi

N3yuenne HepaBHOMEPHOTO JBYXKCHHUS C IIEJIBIO OTPE/ISTICHUS MTHOBEHHON CKOPOCTH.

HccnenoBanne  COOTHOIIGHHUSI ~ MEXIYy  MYTSAMH,  TNPOHJACHHBIMM  TEJIOM  3a
MOCJIE/IOBAaTEIbHbIE paBHbIE MPOMEXKYTKHM BpPEMEHM MpPHU PABHOYCKOPEHHOM JBHXKEHUU C
HavyaJbHOU CKOPOCTHIO, PABHOW HYJIIO.

N3yuenue ABMKEHUS IApUKA B BI3KOU KUIKOCTH.

N3yuenune aBuxeHus Teaa, OpPOIIEHHOTO TOPU30HTAIIBHO.



Tema 2. /lunamuxa

ITpunnun otHocutensHOCTH [Nanuies. Ilepsoiit 3akoH HeroToHa. IHepLManbHbIE CUCTEMBI
oTcuéTa.

Macca Tena. Cwuma. Ilpunnun cynepno3unmu cuil. Bropoit 3akon HerooTona st
MaTepUaAIbHOM TOUKHU. TpeTuit 3akoH HproToHa 711 MarepralibHbIX TOYEK.

3aKkoH BceMupHOro Tsarorenus. Cuna tsoxectu. IlepBast kocMuueckas CKOpPOCTb.

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

Tpenue. Bunbsl Tpenus (mokosi, ckoibxeHus, kaueHus). Cuna tpenus. Cyxoe TpeHue.
Cuna TpeHHs CKOJIbXKEHUs U cuiia TpeHus nokos. Kosgduuuent tpenus. Cuna conpoTuBieHus
IIPU ABUKCHUU TEJIA B )KUJKOCTH WM rase.

[TocTynaTensHOE M BpalaTeIbHOE ABMKEHHE a0COIIOTHO TBEPOTO Tea.

MoOMEHT cubl OTHOCUTENBHO OCH BpameHus. Ilnedo cuibl. YcinoBus paBHOBECHS
TBEPAOTO TEIA.

TexHHUYeCKHne YCTPOMCTBA M IPAKTUYECKOE IPUMEHEHUE: IOIIIMIIHUKY, IBUKCHHE
VCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBieHME NHEPLMH.

CpaBHeHue Macc B3aMOJICHCTBYIOIUX TEJI.

Bropoii 3akon HeroTona.

N3mepenue cuil.

CrnoxeHue cui.

3aBUCUMOCTb CUJIBl YIPYTOCTH OT Ae(opMaruu.

HesecomocTs. Bec Tena npu ycKOpEHHOM NOIBEME U MTAJCHUH.

CpaBHeHuE CUII TPEHUS NIOKOsI, KAUEHUS U CKOJIbKCHHUS.

VYcnosus paBHOBECHs TBEPAOIO Tesa. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3ydeHue ABMKeHUs OpycKa 110 HaKJIOHHON TJIOCKOCTH.

HccenenoBanue 3aBUCHMOCTH CHJI YHPYTOCTH, BO3HUKAIOIIMX B NPYKUHE U PE3UHOBOM
obpasiie, oT ux nedopmaruu.

HccenenoBanue ycaoBui paBHOBECHUS TBEPAOTO TEJIa, UMEIOIIETO OCh BPALCHUS.

Tema 3. 3aKkoHbl COXpaneHUusn 6 MexaHuKe

Hmnynsc MaTepralbHON TOUKH (Tea), CHCTEMBl MaTEpUAIbHBIX TOUeK. MMmysbc cunbl n
M3MEHEHNE UMITYJIbCa Teja. 3aKOH COXPAaHEHUs UMITYJIbca. PEakTHBHOE IBUJKEHUE.

Pa6oTta cunbl. MOLTHOCTH CHJTBI.

Kunernyeckass sHeprus mMaTepuanbHONW TOYKU. Teopema 00 HM3MEHEHMHM KHHETHYECKOU
DHEPIHH.

[TorenunanbHas 3ueprus. [loreHnnanbHas 3HEPTrHs yIpyro Ae(poOpMUPOBAHHOM NMPY>KUHBI.
[ToreHunanbHas 3HepTUs Tena BOIM3U MOBEPXHOCTH 3EMITH.

[ToreHnnuanbHble U HEMOTEHLMANbHbIE CHIIBL. CBA3b pabOThl HEMOTEHIHMAIBHBIX CHII C
W3MEHEHNEM MEXAHNYECKON SHEPTUU CUCTEMBI TEJl. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPTUU.

VYipyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckue yCTpOMCTBA U INPAKTUYECKOE NPUMEHEHME: BOAOMET, KOIEP, IMPYKUHHBIN
MIACTOJIET, IBUKEHUE PAKET.



Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

[Tepexox moTeHIMATBLHON SHEPTUN B KHHETHYECKYIO U 00PATHO.

Yuenuueckuu sxcnepumenm, rabopamopmuie pabomul

N3yueHune aOCONIOTHO HEYNpPYyroro yzaapa C IMOMOLIbI JABYX OJMHAKOBBIX HMTSHBIX
MAasiTHUKOB.

HccnenoBanue cBsi3U pabOThl CHUJIbI ¢ M3MEHEHHUEM MEXAaHMUYECKOW SHEpruM Teja Ha
IIPUMEpPE PACTSHKCHUS PE3UHOBOTO JKI'yTa.

Pa3nen 3. Mosekyasipuasi Gpu3uka u TepMOAUHAMUKA

Tema 1. Ocnoevt MOEKYNAPHO-KUHEMUYECKOU Meopuu

OcCHOBHBIE TIOJIOKEHHUS MOJICKYJISIPHO-KHHETUYECKON TEOPUU U MX OMBITHOE 0OOCHOBAHHE.
bpoynosckoe naBuxkenue. Juddysus. XapakTep ABMKEHHUS UM B3aUMOJICHCTBUS UYaCTHI]
BelecTBa. Mojenu CTpOSHHUS Ta30B, KUIAKOCTEW U TBEPABIX TeN U OOBSICHEHHE CBOWCTB
BEILIECTBA HA OCHOBE 3THX Mojened. Macca u pasmepbl Mosekyn. KoiaumuecTBo BemiecTsa.
[locTostnHas ABorapo.

Tennosoe paBHOBecue. Temmeparypa u e€ usmepenue. lllkana remneparyp Llenscus.

Mogenbs uneansHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETUYECKON TEOpUU
UJeabHOrO raza. AOCONIOTHAs TeMmIeparypa Kak Mepa CpeIHEW KHHETUYECKOW JHEpruu
TEIUIOBOrO JBWKEHHMS dactul ra3a. lllkama temneparyp KensBuna. ['a3oBble 3aKOHBI.
VYpaBuenue MenneneeBa—Knaneiipona. 3akon JlanpToHa. M3ompornecchl B UacalbHOM Ta3e C
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. [ 'paduueckoe mpencTaBieHne U30IIPOLIECCOB: U30TEpMa,
u30Xxopa, nzobdapa.

TexHUYECKUE YCTPONCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoOMeTp.

Llemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JUCKPETHOE CTPOCHHUE BelecTBa, (ororpaduu  MoseKys
OPraHUYECKUX COCTUHECHUM.

OnbIThl 10 AUPPY3UH KUIKOCTEH U Ta30B.

Mogenb OpOyHOBCKOTO JIBH>KCHHS.

Mopens oneita IlITepHa.

OnbIThL, TOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOECHCTBHUS.

Mopenb, HUTIOCTpUpYIOLIAs PUPOLY JABJIECHUS ra3a Ha CTEHKH COCY/a.

OnBIThL, WJUTFOCTPUPYIOLIME YPABHEHUE COCTOSHUSA UJI€ATIbHOTO T'a3a, U30MPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomsoi

Ormpenenenne Macchl BO3AyXa B KIIACCHOW KOMHAT€ Ha OCHOBE M3MEpeHud 00bEMa
KOMHAaTBI, IaBJIEHUS U TEMIIEPATypbl BO3AyXa B HEW.

Uccnenoanue 3aBUCUMOCTH MEXKy TapaMeTpaMH COCTOSIHUS pa3peKeHHOTO rasa.

Tema 2. Ocnosvt mepmoounamurku

TepmonuHamuueckass cucteMa. BHYTpeHHssi 3HEprus TEPMOJMHAMHYECKOM CHUCTEMBI U
crocoObl e€ m3MeHeHus. KonmndecTBo TemIoTsl U padota. BHYTpeHHss SHEPTUsi 0THOATOMHOTO
WJIeaJIbHOTO Ta3a. Busl Termionepenayn: TEIIONPOBOIHOCTb, KOHBEKLUS, U3JTyUCHHUE. Y A€IbHas
TEIUIOEMKOCTH BelecTBa. Kom4ecTBO TEMI0THI MPU TEIIONEepeiaye.



[Tonsitue 00 agmabatHOM mporecce. IlepBwiii 3akoH TepMmoauHaMuKHu. [IpuMeHeHHE
MEPBOTr0 3aKOHA TEPMOAMHAMHUKY K M3omporeccaM. I padudeckas nHTeprperanus paboTsl rasa.

Bropoii 3akon Tepmoannamuku. HeobpaTuMOCTh IPOLIECCOB B MIPUPO/IE.

Tennobie MamumHbL. [IpuHIUIBL KeHCTBHS TEMIOBBIX MamuH. [IpeoOpazoBanus sHEPTUU B
TerIoBbIX MamuHax. KoaddumumenT none3noro aeictBus teruioBoi Mammubl. [{ukn Kapao u
ero K03 GUIUEHT MOJIE3HOTO ASHCTBHS. DKOIOTHYECKHE MPOOIeMbl TEINIOIHEPTETUKH.

TexHuueckue yCTpOWCTBA M NPAKTUYECKOE MPUMEHEHHUE: JIBUTaTelb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOIUIbHUK, KOHTUITUOHED.

Jlemoncmpayuu

M3MeHeHne BHYTPEHHEH HSHEPIUU Tella MPU COBEPIIEHUH pPabOTHI: BBUIET MPOOKH M3
OYTBUIKH TIOJl JIEHCTBHEM CXKaTOrO BO3/yXa, HarpeBaHue s(upa B JATyHHOU TpyOke myTéM
TpeHus (BUICOAEMOHCTpAINsA).

N3menenune BHyTpeHHEHN 2Hepruu (TeMneparyphbl) Tejia Mpu Terionepeaade.

OnbIT 10 aquabaTHOMY PACIIUPEHUIO BO3/1yXa (OMBIT C BO3YLIHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, TBUTATENS] BHYTPEHHETO CTOPAHUsl, PEAaKTUBHOTO JABUTATEIs.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomoi

N3mepenne yaenbHOU TeI0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Dazosvie nepexoonvt

[TapooOpa3oBanne wu KoHJeHcamws. Mcmapenune u  KkureHue. AOCONOTHAsS U
OTHOCUTEIIbHAS BIAKHOCTHh BO3/yxa. HackImeHHbIH map. Y enbpHas TeIoTa mapooopa3oBaHusl.
3aBUCUMOCTb TEMIIEPATypbl KUIIEHUS OT JABJICHMUSL.

TBépnoe Teno. Kpucramnmueckue u amopdHbie Tena. AHU30TPOIUS CBOWCTB KPUCTAILIOB.

>KI/I,I[KI/IC KpUCTaJlJIbI. COBpeMCHHHe MaTCpHrabl. IInaBnenue u KpucCTaJluIn3anusi. Y aennHas
TCIIJII0TA I1JIaBJICHHA. CY6J'II/IMaI_H/I$I.

ypaBHeHI/Ie TEIJI0BOro OanaHca.
TexHuuyeckue YCTpOﬁCTBa U TPAKTHUYCCKOC IIPUMCHCHUC: THUIPOMETP U TICUXPOMCETP,

KaJIOpUMCETP, TCXHOJIOTHH IMOJIYYCHHA COBPEMCHHBIX MaTcpuraios, B TOM YHUCJIC
HAaHOMATCPUAJIOB, © HAHOTCXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACHIIIICHHBIX MTAPOB.

Kumnenve npu mOHM>KEHHOM JIaBJICHHH.

CniocoObl U3MepeHus BIKHOCTH.

Habmroienne HarpeBaHus U MIaBICHUS KPUCTAITTMYECKOTO BEIIECTBA.
JleMoHCTpanusi KpUCTAIIOB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomsoi

V3mepeHne OTHOCUTEIBHON BIQKHOCTH BO3TyXa.

Pa3zgea 4. duekTpoauHaMuKa
Tema 1. dnexkmpocmamuxa
OnexTpuzanuss Tel. OJNEKTpUYECKUH 3apsai. JlBa BHIa DJIEKTPUYECKUX 3apsifOB.
ITpoBOAHMKY, TUANEKTPUKH U TIOJYIIPOBOJHUKU. 3aKOH COXPAHEHHUS MIEKTPUIECKOTO 3aps/a.
Bzaumoneiicteue 3apspoB.  3akoH  Kymona. TodeuHelii  anekTpUyecKud — 3apsia.
Onektpuueckoe mnone. Hampsok€HHOCTh anexkTpudeckoro mnois. IlpuHnun cynepno3unuun
ANEKTPUUECKUX MOJeH. JINHNKM HaNpsy)KEHHOCTH JIEKTPUYECKOTO MOJIS.



PaGora cunm snekrpoctarmdeckoro moisa. [lorennuman. Pa3HoCTh  MOTEHIIMATIOB.
[IpoBOIHUKY U AUDIEKTPUKH B JIEKTPOCTATUUECKOM ToJie. JuaiekTpuueckasi IpOHULIAEMOCTb.

OnektpoéMkocTb. Konpencarop. DJeKTpOEMKOCTh IUIOCKOTO KOHJEHCATOpa. DHEPrus
3apsKEHHOT0 KOHJEHCATOoPA.

TexHuuyeckue yCTpOMCTBA M MPAKTUUYECKOE NPUMEHEHHUE: 3JIEKTPOCKOI, 3JIEKTPOMETD,
JIEKTPOCTaTUYECKasl 3allluTa, 3a3eMJICHHE 3JEKTPONpPHOOPOB, KOHAEHCATOpP, KOMUPOBAJIHHBIM
arnmapar, CTpyHHbINA IPUHTED.

Jlemoncmpayuu

YcTpoicTBO M MPUHITUIT AEHCTBUS SJIEKTPOMETPA.

BzaumopeiicTBue HadIEKTPU30BAHHBIX TEIL.

DIIEKTPUUECKOE TT0JIE 3aPsHKCHHBIX TEIL.

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTUYecKast 3alluTa.

JMBNeKTpUKHY B 3JIEKTPOCTATHUECKOM I10JIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTopa OT IUIOMIAJAM ILJIACTHH,
PACCTOSIHUSL MEXAY HUMH U TUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOI0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

N3mepenue 21eKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Illocmoannwiit 3nekmpuyeckuii mox. Toku ¢ paznuunpix cpeoax

DIIEKTPUYECKHUI TOK. Y CIOBUS CYIIECTBOBAHHUS JJIEKTPUUECKOTO TOKa. MICTOYHMKM TOKa.
Cuiia Toka. [1oCTOSIHHBIN TOK.

Hanpsixenue. 3akon Oma 115 ydyacTka 1enu.

DIIEKTpUUYECKOE CONPOTHUBIICHHE. VY nensHoe CONPOTUBIICHUE BEILIECTBA.
[TocnenoBarenpHOE, MapaieibHOE, CMEIIAHHOE COEAMHEHUE TPOBOIHUKOB.

Pabora anektpudeckoro Toka. 3akoH Jxoyns—Jleniia. MomHOCTh 3J€KTPUYECKOTO TOKA.

DIEeKTPOABMKYIIAs CHJIa U BHYTPEHHEE COMPOTUBIICHHE UCTOYHUKA TOKA. 3akoH Oma Jyist
MOJIHOM (3aMKHYTOM) AJieKTpuueckoil nenu. KopoTkoe 3ambikaHue.

DNIeKTpOHHAs MPOBOJAUMOCTD TBEPBIX METAUIOB. 3aBUCUMOCTh COMTPOTUBIICHUS] METAJIJIOB
oT Temmneparypbl. CBEpXIIPOBOIUMOCTb.

DNIEKTpUUYECKHI TOK B Bakyyme. CBOMCTBA 3JI€KTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass M TpUMECHash MPOBOJUMOCTb MOJYIPOBOJIHUKOB.
CsaoticTBa p—Nn-nepexona. [lonynpoBoJHUKOBBIE TPHUOOPHI.

DJIEKTPUYECKUII TOK B PACTBOpax M paciulaBax »3JEKTPOJIHUTOB. IDJIEKTPOJIUTHYECKAs
JUCCOITHAITUS. DIIEKTPOIIU3.

DneKkTpuuecKkuil ToK B ra3zax. CaMOCTOSTENbHBIM U HECAMOCTOSATENbHBIN pa3psia. MonHus.
ITna3zma.

TexHU4YeCKHe YCTPOWCTBA H TMPAKTHUYECKOE TMPUMEHEHHE: aMIIepMETP, BOJBTMETD,
peocTaT, HWCTOYHUKH TOKa, OJJIEKTpOHArpeBaTellbHbIE MPHUOOPHI, AJIEKTPOOCBETUTEIHHBIC
npuOOpbl, TEPMOMETP COMPOTUBJICHUS, BAKYyMHBIA IHOJ, TEPMHUCTOPHI U (OTOPE3UCTOPHI,
MOJIYITPOBOJHUKOBBIN JTMOJI, TAJIbBAaHUKA.

Jlemoncmpayuu

W3mepenne cuiibl TOKa ¥ HAMPSKSHUS.



3aBUCHMOCTb CONPOTHBIICHUS LWIMHIPUYECKUX IPOBOJHHUKOB OT JJIMHBL, IIOLIANN
MONIEPEYHOI0 CEUEHUS U MaTepHuaa.

CMelaHHOE COeJUHEHHUE POBOIHUKOB.

IIpsiMoe M3MepeHHue 3IEKTPOABMKYLIEH cHilbl. KOpOTKOE 3amMblKaHME TallbBAHUYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHETO COIIPOTUBIICHUS.

3aBUCHUMOCTb COITPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

ITpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoli pa3ps ¥ IPOBOAUMOCTb BO31yXa.

OnHOCTOPOHHSA MPOBOIUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

W3ydeHne CMEIIaHHOTO COEAMHEHUSI PE3UCTOPOB.

W3mepeHne  JIEKTPOABMIKYIEH CHUJIbl MCTOYHMKA TOKA U €r0  BHYTPEHHETO
COIPOTUBIICHUS.

HabGnronenue anexrpoinusa.

MexnpeaMeTHbie CBS3H

N3yuenne kypca ¢usuku 6a3zoBoro ypoBHs B 10 kilacce ocymiecTBIsieTcs € Y4ETOM
COJIepXKATENbHBIX MEXIIPEIMETHBIX CBSi3eéd C KypcaMd MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpauu U TEXHOJIOTHH.

Meoicnpeomemnuvle nonsimusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO IO3HAHUS:
sBIICHUE, Hay4YHBIA (DaKkT, rumore3a, (Qu3MUecKas BEIMYWHA, 3aKOH, TCOPHs, HAOIIOICHHE,
AKCIIEPUMEHT, MOJIEIIMPOBAHHE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelleHHMEe CHUCTEMbl ypaBHEHMH, JHMHeWHas ¢yHkuus, mnapaboa,
runepooia, ux rpaguKu 1 CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIIMU: CUHYC, KOCUHYC, TAaHT€HC,
KOTaHI'€HC, OCHOBHOE TPHUI'OHOMETPHUYECKOE TOXKIECTBO, BEKTOPHl M MX IPOEKLUU Ha OCHU
KOOpJMHAT, CII0KEHUE BEKTOPOB.

buonoeusn: mexannueckoe JBMKEHHE B JKUBOM mpupoje, nuddysus, ocMOC, TEII000MeH
JKUBBIX OpraHU3MOB (BMJIbI TEILJIONEPEIayH, TEIJIOBOE PAaBHOBECHE), SJIEKTPUUECKHE SBJICHUS B
JKUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb BEIECTBA,
MOJIIpHasi Macca, TEIUIOBblE CBOMCTBA TBEPIBIX TEN, XKUAKOCTEH U Ta30B, AJIEKTPUUYECKUE
CBOICTBAa METAJIOB, 2JIEKTPOJIUTHYECKAs JUCCOLUALNS, TaJIbBAHUKA.

l'eoepaghus: BnaxKHOCTh BO3/lyXa, BETPbI, OapOMeETp, TEPMOMETP.

Texnonoeusa: npeoOpa3oBaHue ABMKEHUI C UCIOIb30BaHUEM MEXaHU3MOB, YUET TPEHUS B
TEXHUKE, MOIIUMHUKH, HCIOJb30BAHUE 3aKOHA COXPAHEHUS HMMIIyJbca B TEXHHKE (pakeTa,
BOJOMET W Jpyrue), JBUTAaTelb BHYTPEHHErO CropaHus, IapoBas TypOuHa, OBITOBOI
XOJIOIMJIBHUK, KOHJUIIMOHEP, TEXHOJIOTHH MOJIyY€HUsI COBPEMEHHBIX MaTepHalioB, B TOM YHUCIIE
HAaHOMATepHaloB, M  HAHOTEXHOJOTMH,  JJEKTpPOCTaTHuYecKas  3allluTa,  3a3eMJICHUE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIH MPUHTEp, DJIEKTpPOHArpeBaTelIbHbIE IMPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPHOOPHI, TaTbBAHUKA.



11 KUIIACC

Pasnen 4. daekTpoanHaMuka

Tema 3. Maznumnoe none. I1eKmMpoMaZHUMHAA UHOYKYUA

[TocrosiHHbIE MarHuThl. B3anMMOAEHCTBHE NOCTOSIHHBIX MarHMTOB. MarHuTHOE IIOJE.
Bekrop MaruuTHOM MHAYKIMU. [[pUHIUIT Cynieprio3uIMA MarHUTHBIX ToJei. JIMHUM MarHUTHOU
nHAyKuuy. KapTuHa TMHUI MarHUTHOM MHIYKLIMH T10JIS1 IOCTOSIHHBIX MarHUTOB.

MarnuTtHoe 1oJie NPOBOAHUKA C TOKOM. KapTuHa JWHMA MHAYKIMM MarHUTHOTO IO
JUIMHHOTO TPSIMOTO IPOBOJHUKA M 3aMKHYTOIO KOJBLEBOI'O IPOBOJAHMKA, KATYIIKA C TOKOM.
OmneiT OpcTena. BzanmopeiicTBre MpoOBOJHUKOB C TOKOM.

Cuita Amriepa, €€ MOJlyJib M HallpaBJICHHE.

Cuna Jlopenua, e€ MOAynb M HampaBiieHue. JIBUKEHUE 3apsHKEHHOM 4YacTUIBI B
OJTHOPOJTHOM MarHUTHOM moJie. Pabora cuibl Jlopenma.

SIBiieHnEe HIEKTPOMArHUTHOM WHAYKUMH. [IOTOK BekTOpa MarHUTHOM HWHIYKIIUH.
DIIEKTPOABMKYILASA CUJIA MHAYKIMHU. 3aKOH 3JIEKTpOMarHuTHo nuaykuuu dapanes.

BuxpeBoe siekTpuueckoe Mose. DNEeKTPOJBMXKYIIAas Cujia WHAYKIUU B IPOBOJHUKE,
JBUKYIIEMCS TIOCTYIIATEIbHO B OJTHOPOJHOM MarHMTHOM II0JI€.

IIpaBuno Jlenna.

NHayKTUBHOCTD. SIBICHHE CAMOMHIYKIIMH. DJIEKTPOIBMKYINAS CUJIa CAMOUHIYKIIUH.

DHeprusi MarHuTHOTO TOJIsI KATYIIKHA C TOKOM.

DNIeKTPOMarHuTHOE TOJIE.

TexHuueckue yCTpoWCTBA M NPAKTUYECKOE NPUMEHEHHUE: TOCTOSHHBIE MArHUTHI,
3JIEKTPOMArHUThI, JIEKTPOABUTATENb, YCKOPUTENIN 3JIEMEHTAPHBIX YACTHLI, UHIYKLIIMOHHAS [1€Yb.

Jlemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHUE ANEKTPOHHOTO MTy4YKa MarHUTHBIM I1OJIEM.

JIuHUY MHIYKIIUA MAarHUTHOTO TIOJIS.

B3anmopeiicTBre 1ByX IPOBOAHUKOB C TOKOM.

Cuta Amriepa.

HevictBue cuiibl JIopeHIla Ha MOHBI JIEKTPOJIUTA.

SIBneHne ANeKTPOMarHUTHOM MHIYKIUH.

IIpaBuno Jlenna.

3aBUCUMOCTD SJIEKTPOABUKYILIEH CHIIbI MHAYKIIMH OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKa.

SIBrieHME CAaMOMHIYKIIUY.

Yuenuueckuiui sxcnepumenm, nabopamopmule pabomoi

N3yuenne MarHuTHOTO TOJISE KATYIIKHA C TOKOM.

WccnenoBanue neiCTBUS TOCTOSTHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue siBICHUS 31€KTPOMArHUTHOM MHIYKIUU.

Pa3nes 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpoOMAZHUNHbIE KONCOAHUA

Konebarenbnas cucrema. CBoOOJgHBIE MexaHHueckue KojebOanusa. ["apmonuueckue
koneOanus. Ilepuon, dacrora, ammautyga U (aza kosnebanuil. IlpyXMHHBIT MasTHUK.



MareMaTnyecknii MasTHHK. YpaBHCHHE TapMOHHMYECKUX KoJjiebanui. [IpeBpamienue sHEpruu
[IPU TAPMOHUYECKHUX KOICOaHUSX.

Konebarenbublii koHTyp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJEOAHUS B HUACATHHOM
KOJIeOATeIbHOM KOHTYype. AHAJIOTHsl MEXIYy MEXaHWYeCKMMHU M 3JIEKTPOMarHUTHBIMU
kosebanusamMu. @opmyna TomcoHa. 3aKOH COXpaHEHUs SHEPTHH B HICabHOM KojeOaTeIbHOM
KOHTYpE.

[IpencraBienue o 3aTyxaromux KojeOaHUsAX. BeIHyX/IeHHbIE MeXaHUYECKUE KoieOaHusl.
Pe3onanc. BeiHyKIeHHBIE JIEKTPOMArHUTHBIE KOJIEOaHUSI.

Ilepemennbiii Tok. CMHYCOMAQIBHBIN MEPEMEHHBIA TOK. MOIIHOCTh MEPEMEHHOIO TOKA.
AMITTUTYHOE U IEHCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIPSKEHUSI.

Tpancdopmarop. [IpomsBoacTBo, mepemaya W NOTPEOJICHUE 3IEKTPUUECKONW HHEPTHUU.
OKOJIOTUYECKHE PUCKH MpU IPOU3BOJACTBE 3eKTpodHepruu. KynbTypa ucnonab3oBaHus
AJIEKTPO3HEPTUU B IIOBCEIHEBHOM JKU3HH.

TexHuuyeckue yCTpoilcTBAa W TPAKTHUUECKOE MPUMEHEHHE: JJIEKTPUYECKHI 3BOHOK,
reHepaTop NepeMEHHOro TOKa, IMHUU 3JIEKTpoIiepeiay.

Jlemoncmpayuu

Hccnenoanue napaMeTpoB KosieOaTeNbHOM CUCTEMBI (IPYKUHHBIN UM MaTeMaTHYeCKUN
MasITHUK).

HabGmonenue 3aTyxaromux KojaeOaHuid.

HccnenoBaHue cBONCTB BIHYX/IEHHBIX KOJI€OaHUH.

HabGmonenue pezonanca.

CBOOOIHBIE ANMEKTPOMArHUTHBIE KOJIeOaHUsI.

OcmumorpaMmbl — (3aBUCUMOCTA  CHJIBI  TOKAa W HAOpsDKEHUS OT  BPEMEHM) s
3JIEKTPOMArHUTHBIX KOJeOaHHi.

Pe3onanc mpu mocneaoBaTelbHOM COEIWHEHUH PE3UCTOPA, KATYIIKH HHIYKTUBHOCTU U
KOHJIEHCATOPA.

Monenb TMHUY 37IEKTpoIIepeiadH.

Yuenuueckuui sxcnepumenm, nabopamopmule pabomoi

HccnenoBanue 3aBUCMMOCTH NEPUOa MAJIBIX KOJIe€OaHUI Ipy3a Ha HUTHU OT JUIMHBI HUTU U
Macchl Tpy3a.

HccnenoBanne IEPEMEHHOIO TOKa B ILENM W3 IOCIEIOBATEIbHO COEIMHEHHBIX
KOHJIEHCATOPa, KaTYIIKA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMacHUMHbIE 60IHbL

MexaHnueckue BOJIHBI, yCI0BHs pactpocTpadeHus. [lepuon. CkopocTh pacpocTpaHeHus
u januHa BosHbL. [lomepeunble M mponosibHble BOJHBL. MHTepdepenuuss u audpakuus
MEXaHUYECKUX BOJIH.

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

ONEeKTPOMarHUTHBIE BOJHBI. YCJIOBHSI M3ITy4EHHUS 3JEKTPOMAarHUTHBIX BOJIH. B3anmuas
opueHTanus BekTopoB E, B, V B snextpomarnutHo#l BomHe. CBOWMCTBAa 3IEKTPOMArHUTHBIX
BOJIH: OTpaKCHHE, IMpeJoOMJIeHHe, moisipu3anus, audpakuus, uHrepdepenuus. CKopocTh
AIIEKTPOMArHUTHBIX BOJIH.

[[Ixana >71€KTPOMarHUTHBIX BOJIH. [IpuMeHeHHe 3IeKTpOMarHUTHBIX BOJH B TEXHUKE U
OBITY.

IIpuHIMITBI paInOCBA3H U TEJIEBUACHUS. Paaronokanus.



DJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOIIEH Cpeibl.

TexHU4ecKkue YCTpPOWCTBAa U NMPAKTUYECKOE NMPUMEHEHHE: MY3bIKAJIbHbIE MHCTPYMEHTHI,
YIBTPa3BYKOBasl JIMarHOCTHMKAa B TEXHUKE W MEIUIIMHE, pajap, PaauONpPUEMHUK, TEJIEBU30D,
anTeHHa, tenedon, CBU-meyn.

Llemoncmpayuu

O6pa3oBaHue U pacIpOCTpPaHEHUE MOMEPEUHBIX U MPOI0JIbHBIX BOJH.

KoneoG:mromeecs Teno Kak HCTOUHUK 3BYKa.

Habmroienue orpaskeHus: U MpeioMIICHHS] MEXaHUUECKHUX BOJIH.

Habmonenue nnrepdepeHuny u AMPpakiuid MEXaHM4eCKUX BOJIH.

3BYKOBOM pE30HAHC.

HaGnronenue cBsi3M TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIUTYIOM M YacTOTOM
KoJie0aHui.

WccnenoBanne  CBOMCTB — 3JIGKTPOMAarHUTHBIX — BOJIH:  OTpPa)KEHHUE, IMPEIOMIICHUE,
noJisipu3anus, 1udpakuus, HHTepGepeHIns.

Tema 3. Onmuka

I'eomerpuueckas onrtuka. [IpsimoninHeiiHOe pacipocTpaHEHUE CBETa B OAHOPOJIHOMN Cpee.
JIyud cBera. ToueuHBIM UCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHHME H300paKEHUH B IIIOCKOM
3epKae.

[Ipenomnenue cBera. 3akOHBI MPEIOMJICHHS CBeTa. AOCOJIOTHBIM  TOKa3aTelb
npenomieHus. [lonmHoe BHyTpeHHee oTpaxxeHue. IIpenenbHbI yroa MOJHOTO BHYTPEHHETO
OTPaKEHUS.

Hucnepcus cBeta. CrnoxkHbli cocTaB 6enoro ceera. LIBer.

Cobuparomue W paccewBarouiye JUH3bL. ToHKas nuH3a. DOKYyCHOE paccTOSHUE U
OnTHYEeCKas cuiia TOHKON JMH3bL. [locTpoenne n300pa>keHuit B COOMPAIONINX U PACCEHBAIOIINX
nuH3ax. PopMysa TOHKOW JIMH3BIL. Y BEJIMYEHHE, 1aBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKON ONTHKH.

BonmnoBas onrtuka. WHrepdepennus cera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HaOJIIOZICHUSI MAKCUMYMOB U1 MHHUMYMOB B UHTEP(EPEHIIMOHHON KapTUHE OT JABYX CHH(DA3HBIX
KOTE€PEHTHBIX UCTOUYHUKOB.

Hudpakmus cBera. [Judpaxkinuonnas pemérka. YciaoBue HAOMIOACHHUS TIJIABHBIX
MaKCHMYMOB IIPH MaJIEHUU MOHOXPOMATUYECKOTO CBEeTa Ha NU(PPAKIIMOHHYIO PEIIETKY.

[Honsipuzanus ceera.

TexHuyeckne yCcTpOWCTBa W MpPAKTUYECKOE MPUMEHEHHE: O4YKH, Jiyma, (oToammapart,
MPOCKIIMOHHBIM  ammapar, MHKPOCKOM, TEJIECKOIN, BOJIOKOHHAs OITHKA, JAU(PaKIMOHHAsS
peméTKa, OIAPOU/I.

Jlemoncmpayuu

[IpssMonMHEITHOE pacTIpOCTpPAaHEHHE, OTPaKEHHWE W TperoMiieHne cBeTa. Onruueckue
npUOOPBHI.

ITonmHoe BHyTpeHHEE OTpaxeHnue. Moens CBETOBOAA.

HccnenoBanue CBONCTB N300pakeHU B JTHH3AX.

Mopenu MUKpOCKOTa, TEIECKOIA.

Hab6nronenue naTepdepeHinm crera.

Hab6nronenue nudpakuuu cBera.



HabGnronenue aucnepcun cBera.

[ToydyeHue cnekTpa ¢ MOMOUIBIO MPU3MBL.

[Tomrydenue ciekTpa ¢ MOMOIIBIO TU(PPAKIIMOHHON PEIIETKY.
HaoGnronenue nonsipuzanuu cBera.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomuol
N3Mepenne nokaszaTess MpeaoMIIeHUs CTEKJIA.
HccnenoBanue CBOMCTB N300payKCHHM B JIMH3aX.
HabGnronenue aucnepcun cBera.

Pa3nes 6. OcHOBBI cielIUAJIbLHOM TEOPHH OTHOCUTEIbHOCTH
I'paHnLBI IPUMEHMMOCTH KJIACCHYECKOW MeXaHMKHU. IlocTynaTel crnenuanbHOM TEOpUHU
OTHOCHUTEJIBHOCTH: HMHBApPUAHTHOCTH MOXYJII CKOPOCTH CB€Ta B BaKyyme, IPUHLUI
OTHOCHUTEJIBHOCTH DMHILTEIHA.
OTHOCHTEIBHOCTD OTHOBPEMEHHOCTH. 3aMEUICHHE BPEMEHU U COKPALLIEHUE ITIUHBI.
OHEprus U UMIYJIbC PEIATUBUCTCKON YaCTHLIBI.
CBs13b MaccChl C SHEPTUEH U UMITYJIbCOM PEIATUBUCTCKOM YaCTHULIbI. DHEPTUs IOKOS.

Pa3zpnen 7. KBanToBas pusuka

Tema 1. Dnemenmul KGAHMOGOU ONMUKU

®oronsl. ®opmyina Ilnanka cBs3u 3HEpruu GOTOHA C €ro YaCTOTOW. DHEPrusl U UMIYJIbC
doToHa.

OtkpeiTue u wuccnenaoBanue Qoroadpdexra. Onbitet A. I'. CroneroBa. 3aKoHBI
dororddekra. Ypapuenue Diinmreiina 1 Gotodddexra. «Kpacnas rpanuna» hotosddexra.

JlaBnenune cBeta. OnbiTel [1. H. JIeOenena.

XHUMHYECKOE JIECTBUE CBETA.

TexHuueckue yCTpOHCTBA M TPAKTHUYECKOE HpPUMEHEHHe: (OTOINEeMEeHT, (OTONATUHUK,
CoJIHEeUHas OaTapesi, CBETOIUOI.

Jlemoncmpayuu

®dotor( ekt Ha yCTaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3aKk0HOB BHEHTHETO poTodPdeKTa.

Cseroguog.

Conneunas Oatapes.

Tema 2. Cmpoenue amoma

Mogens aroma Tomcona. OneiTel Pezepdopna mo paccesnuto o -uactuul. IlnmanerapHas
Mozenb atoMa. [Tocrynatsl bopa. M3nyuenue u normioieHne GOTOHOB MpHU MEPEXOAE aToma C
OJIHOTO YpOBHSI SHepruum Ha japyro. Buzasl crnekTpoB. CrnekTp ypOBHEW 3HEpruuM aroma
BOJIOpOJA.

BosHoBbIE cBoiicTBa yacTull. BonHbl ae bpoitnsa. KopnyckyasipHO-BOTHOBOW JTyaanu3M.

CHoHTaHHOE U BBIHY)KJIEHHOE U3JIyUEHHUE.

TexHuueckue yCTpOMCTBA U NPAKTUYECKOE NPUMEHEHHUE: CHEKTpPaJbHbIM aHalu3
(crieKkTpocKoI), J1a3ep, KBAHTOBBIH KOMITBIOTED.

Jlemoncmpayuu

Mopens onsita Pesepdopra.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.



Hab6nronenne MMHEHYaThIX CIIEKTPOB H3TyUCHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

HabGmonenue nuneiyaToro crexkTpa.

Tema 3. Amomnoe sa0po

OKCIIEPUMEHTHI,  JOKa3bIBAIOUIUE  CIIOKHOCTH CTPOEHHUS  sjpa. OTtkpbIiTHE
panuoaktuBHOCTH. OnbIThl Pesepdopaa no onpenenenuo cocraBa paaAuo0aKTUBHOTO U3JIyUEHUS.
CsoiicTBa anbda-, 6eTa-, raMma-u3nydeHus. BiusHue paguoakTUBHOCTH HA KUBbIE OpraHU3MBI.

OtkpbiTHE TIpoTOHA W HedTpoHa. Hykionnas mopnens siapa ['eiizenOepra—lBaHeHKO.
3apsn sapa. MaccoBoe uucio sigpa. M30Torsl.

Anbda-pacnaa. DIEKTPOHHBIM M MO3UTPOHHBINA Oera-pacnaa. ['aMma-usiyueHue. 3akoH
paZoaKkTUBHOIO pacaja.

DHeprusi CBSI3M HYKJIOHOB B sizipe. SnepHbie cuitbl. JledekT Macchl spa.

Snepusle peakuuu. [lenenue u cUHTE3 SAEP.

Snepubiii  peaktop. TepmosnmepHbiii cuHTe3. [IpoOieMbl W MEpPCHEKTHBBI  SACPHOU
SHEPIreTUKU. DKOJOTUUECKHE ACTIEKTHI S/I€PHOIN SHEPreTUKH.

DneMeHTapHble yacTulibl. OTKPBITHE TO3UTPOHA.

MeTto/1b1 HaONIOIEHUS U PETUCTPALIUH 3JIEMEHTAPHBIX YaCTHULL.

OyHaMeHTaIbHBIE B3auMoAecTBUs. EqMHCTBO (hrn3nyeckoil KapTHHBI MHpa.

TexHuueckue ycTpolcTBa U MPAaKTHUYECKOE NMPUMEHEHHE: J103UMETp, Kamepa BuibcoHa,
AJIEPHBIN peakTop, aTOMHast boMOa.

Jlemoncmpayuu

CuéTunK HOHMU3UPYIOLIUX YACTHUII.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomol

HccnenoBanue TpekoB vacTuil (1o roToBsIM oTorpadusm).

Pa3nes 8. DiieMeHTBHI aCTPOHOMUM M aCTPOPU3UKHU

Ortanbl pa3BUTUsS  acTpoHoMuu. llpukiiagHoe ¥ MHUPOBO33pPEHUECKOE 3HAUYEHHE
ACTPOHOMHH.

Bun 3Bé€3anoro Heba. Co3Be3aust, ApKue 3BE3/bl, INIAHETHI, UX BUJUMOE JBUKECHHE.

Conneunas cucrema.

Connue. Conneunas axkTuBHOCTh. Mcrtounuk sHeprum ConHuma u 3BE34. 3BE3ABI, HMX
OCHOBHBIE XapaKTEPUCTUKHU. JlMarpaMMa «CHEKTPalbHBIA KJIACC — CBETUMOCTBY». 3BE3IBI
[JIaBHOM TIOCJEN0BAaTEIbHOCTH. 3aBUCHUMOCTb «Macca — CBETUMOCTb» JUISl 3BE3] TJaBHOU
nocieaoBaTenbHOCTH. BHyTpeHHee crpoeHue 3BE3n. CoBpeMEHHbIE MPEACTABICHUS O
MPOUCXOKACHUH U BoJtonMK CoJTHIIA U 3BE3/T. DTaIbl )KU3HU 3BE3]T.

Mneunsrii [Tyts — Hamra ["anaktuka. [lonoxxenne u nemwxenue Connna B ['anmaktuke. Turb
ranakTuk. Paguoranaktuku u kBazapbl. YEpHBIE OBIPHI B SAPAX TATAKTHK.

Bcenennas. Pacmmpenue Bcenennoif. 3akon XaO6na. Pazberanue ramaktuk. Teopus
bonbmoro B3peiBa. PennkroBoe usinydeHue.

MacmtaOHas cTpykTypa Beenennoil. Meraranaktuka.

Hepeménnsie npodiaemMbl aCTPOHOMUHU.

Yuenuueckue nabnrooenus



HaOnroneHuss HEBOOPYKEHHBIM I11a30M C UCHOJIb30BAHUEM KOMIIBIOTEPHBIX HMPUII0KEHUH
AJId OMMPCACIICHUSA MMOJIOKCHUA HeOECHBIX 0OBEKTOB Ha KOHKPCTHYIO JAaTy: OCHOBHBIC CO3BC3AU
CeBepHOTO MoTymapus U sipkue 3BE3/IbI.

Hab6monenus B reneckon Jlynsl, miianer, Maeunoro IlyTu.

O0o0maroniee NOBTOpPeHUE

Ponp (u3MKM M acTpOHOMMHM B SKOHOMHYECKOH, TEXHOJOIMUECKOW, COLMAIbHON U
9THUYECKOW cdepax AeATEIILHOCTH 4YellOBeKa, pPOJib M MeCTO (PU3MKM U acCTPOHOMHHM B
COBPEMEHHOM HayyHOW KapTHHE MHUpPA, pOJib (QU3MUECKOW Teopur B (OPMHPOBAHUU
npeAcTaBiIeHu 0 PU3NUECKOl KapTUHE MUpa, MECTO (PU3NYECKON KapTUHBI MHpa B 00LLEM ALY
COBPCMCHHBIX €CTCCTBCHHO-HAYYHBIX HpeI[CTaBJIeHI/Ifl O IpupoAac.

MesknpeaMeTHbIe CBSI3H

N3yuenne xypca ¢usumku 6a3oBoro ypoBHs B 11 kilacce ocCymiecTBIsieTCS C y4ETOM
COACPIKATCIIbHBIX MCEKIIPEAMCTHBIX CBsI3EH C KypCaMu MAaTCMAaTUKU, 6I/IOJIOFI/II/I, XHUMHU,
reorpaMu ¥ TEXHOJOTHH.

Mesicnpeomemnsie nousimus, CBA3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO ITO3HAHMSL:
SBJICHUE, HaydHbIM (akr, rumoresa, (usznyeckas BeIMYUHA, 3aKOH, TEOpHUs, HAOINIOJIEHHE,
9KCHEPUMEHT, MOJIETUPOBaHUE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: penieHue CHCTEMBbl ypaBHEHHUH, TPUTOHOMETpUYECKHE (YHKIUHU: CHHYC,
KOCHHYC, TAaHT€HC, KOTAaHT€HC, OCHOBHOE TPHTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHI M HX
IPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB, MPOM3BOAHBIE 3JIEMEHTApHBIX (DYHKIUH,
NPU3HAKH TOJ00HS TPEYTOJIbHUKOB, OTPEICTICHHUE TUIOMIAIN TUIOCKUX GUTYp B 00BEMa Tell.

buonoeusn: snexrpuyeckue SBIEHUS B JKUBOM mHpupoje, KojeOaTelbHbIE IBM)KEHUS B
KUBOW MpUPOJE, ONTUYECKHE SBJICHHMS B >KMBOM Npupoje, ACHCTBUE pajualMd HA >KUBBIE
OpIaHU3MBI.

Xumusi: CTpOGHHE aTOMOB M MOJIEKYN, KPHCTAJLIMYECKash CTPYKTypa TBEPIBIX Tell,
MeXaHU3Mbl 00Pa30BaHUs KPUCTAJUIMYECKON PEIIETKHU, CIEKTPAIbHBIN aHAIN3.

l'eoepaghus: marHUTHBIE TIOMIOCA 3€MJIH, 3aJIEKH MAarHUTHBIX pyl, (oTochéMKa 3eMHOU
MIOBEPXHOCTH, MPEJICKa3aHuE 3eMIIETPSICCHU.

Texnonoeusn: MTAHUYM DIIEKTpOIepeIad, TeHepaTop MEPEMEHHOTO TOKa, HJIEKTPOJABHUTATENb,
WHAYKIIMOHHAs Te4yb, pajnap, paJuoNpUEMHUK, TEJIEBU30p, aHTeHHa, TenedoH, CBU-neus,
HPOEKIIMOHHBIH ammapar, BOJIOKOHHAs OIITHKA, COJIHEYHas Garapes.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

OcBoenne ydeOHOro mnpeamera «Dusmka» Ha ypoBHE CpeaHEro o0Imero odpazoBaHUs
(6a30BBIi  ypOBEHB) JIOJDKHO  OOECIEYHTh  JOCTHXKEHHE  CICIYIOIIMX JIMYHOCTHBIX,
METaIpeIMETHBIX U IPEAMETHBIX 00Pa30BaTEIbHBIX PE3YJILTATOB.

JIMUHOCTHBIE PE3YJIbTATHBI

JlngHOCTHBIE pE3ynbTaThl OCBOCHUS y4eOHOro mpeaMera «Du3uMKa» AOJKHBI OTpa)kaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIUXCsl PyKOBOJCTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEH
MO3ULIMEH JUYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHUEHTALMW, TO3UTHUBHBIX BHYTPEHHUX
yOEXKJIEHUM, COOTBETCTBYIOIIUX TPATUIMOHHBIM I[EHHOCTSIM POCCHUMCKOTO  0OIlecTBa,
pacHIMpeHHre >KU3HEHHOTO OMbITa U OMbITa JAESITEIBHOCTA B MPOIECCE peaiu3alid OCHOBHBIX
HaIpaBJeHUH BOCITUTATEILHOM IEATEILHOCTH, B TOM YHUCJIC B YaCTH:

1) rpa:knaHCcKOro BOCIIMTAHUSA:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM TMO3UIUU  OOYYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O WICHA POCCUICKOTO 00IIEeCTBa;

MPUHATHE TPAJULIHUOHHBIX OOIEYETIOBEUECKUX T'yMAaHUCTHYECKUX M JEMOKPATHYECKUX
IICHHOCTEIA;

TOTOBHOCTb BECTH COBMECTHYIO JEATEIbHOCTh B MHTEpPECax TPaKJAaHCKOro OOIIECTBa,
y4acTBOBATh B CAMOYIIPABICHUH B 00pa30BaTeIbHON OpraHU3aIuy;

YMEHHE B3aUMOJICWCTBOBATh C COIMAIBHBIMH HWHCTHUTYTAaMH B COOTBETCTBUU C HX
GYHKIUSMU 1 Ha3HAUCHUEM;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM NEATENBHOCTH;

2)IaTPUOTHYECKOT0 BOCTIMTAHMS

c(hOpPMHUPOBAHHOCTH POCCHICKON TpaK TaHCKOW UACHTUYHOCTH, MATPHOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYIapCTBEHHBIM CHUMBOJAM, JIOCTIKEHHSIM POCCHUMCKUX
yU€HBIX B 007aCTU (PU3UKU U TEXHUKU;

3)1yXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUSL:

c(hOopMUPOBAHHOCTHh HPABCTBEHHOTO CO3HAHUSI, STHUECKOTO MTOBEICHHUS,

CIIOCOOHOCTh OIICHHBATh CUTYAIIMIO M NMPUHHUMATh OCO3HAHHBIE PEIICHUS, OPUECHTUPYICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M [IEHHOCTH, B TOM YHCJIE B I€ATEIbHOCTH YUYEHOTO;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAYyIIETro;

4)3cTeTUYECKOr0 BOCIUTAHMS:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOYAs 3CTETUKY HAYy4HOT'O TBOPYECTBA, MPUCYIIETO
¢buznueckoil Hayke;

5)Tpy10BOro BOCHIUTAHMS:

WHTEpPEC K pasIu4yHbIM cdepam TpodecCHOHATBLHON JESTENHHOCTH, B TOM YHCIIE
CBS3aHHBIM C (U3MKOW W TEXHHKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp OymymIeit
npodeccuu U peann3oBbIBATE COOCTBEHHBIC KU3HEHHBIC TUTAHBI;

TOTOBHOCTb M CIOCOOHOCTHh K 00pa30BaHUIO M caMO00pa3oBaHUIO B o0nacTu (pU3UKU Ha
MPOTSHKEHUH BCEH JKU3HU;

6)3K0/1I0THYeCKOr0 BOCIIMTAHUSA:



c(OpPMUPOBAHHOCTh JKOJIOTUYECKOM KYJIbTYphl, OCO3HAHHE TIJIOOAJTBLHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;

IJIAHUPOBAHUE M OCYLIECTBIICHUE JICMCTBHIM B OKPYXKAIOUIEH Cpele HAa OCHOBE 3HAHMS
L€ YCTONYMBOIO Pa3BUTHSI YEIIOBEUYECTBA;

pacIlUpeHHe OIbITa JEATENbHOCTH HKOJIOIMYECKOM HalpaBlIE€HHOCTH Ha OCHOBE
UMEIOLINXCS 3HAHUN 10 (pusmKe;

7)UeHHOCTH HAYYHOI'0 NMO3HAHUSA:

c(OpMUPOBAHHOCT ~MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHUA (HU3UUECKOI HAYKU;

OCO3HAHME IICHHOCTH HAYYHOW JAEATEIbHOCTH, TOTOBHOCTh B MPOILIECCe U3YUEHUS (PU3UKU
OCYIIECTBIISATh IPOEKTHYIO U HCCIIEI0BATENBCKYIO IEATENbHOCTh UHANBUIyaJIbHO U B TPYIIIE.

METANPEIMETHBIE PE3YJIBTATHI

ITo3HaBaTe/IbHBbIE YHHMBepCcAIbHbIe y4eOHbIe AeiicTBUS
Ba3oBble jornueckue AeiicTBUs:

CaMOCTOATENIbHO (OPMYJIMPOBATh M AaKTyaJIM3UPOBaTh IpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OIPEAEIATh LUENN AESITEIbHOCTH, 3a]JaBaTh apaMeTPbl U KPUTEPUU UX JTOCTHIKEHUS;

BBISIBIISITH 3aKOHOMEPHOCTH U IPOTHBOPEUHSI B PACCMAaTPUBAEMBIX (DU3HUYECKHX SIBICHUSX;

pa3pabarbIBaTh IUIAH PEUICHUS MPOOJIEMBI C YIETOM aHAIN3a UMEIOIINXCS MaTepUaTbHBIX
U HEMaTepHaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JESTEIbHOCTb, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEJSM,
OLIEHUBATh PUCKH ITOCIIEICTBUI NeATEIbHOCTH;

KOOPJIMHUPOBaTb M BBIIOJHATE Pa0OTy B YCIOBUSAX pPEaIbHOrO, BUPTYaJbHOTO U
KOMOWHUPOBAaHHOTO B3aUMOJCHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIJICHUE MPU PEILIEHUH )KU3HEHHBIX TPOOJIEM.

ba3oBble nccienoBarebckue 1eCTBUA:

BJIQ/IETh HAyYHOW TEPMHHOJIOTMEW, KIIOYEBBIMU HOHATUAMHU U MeToAaMH (pU3HMUecKon
HayKH;

BJIaJIETh HAaBBIKAMU y4EOHO-MCCIIEOBATEIbCKOM U MPOEKTHOM NeATeNbHOCTH B 00JacTH
(¢u3uKH, CHOCOOHOCTBHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOMCKY METO/I0B PELICHHs 33134
(bu3nUecKoro conepkaHusl, IPUMEHEHHIO Pa3JInYHbIX METOI0B MO3HAHMS,

BIAJIETh BHUJAMHU JEATEIBHOCTH IO IOJYYEHHIO HOBOTO 3HAHHUS, €r0 WHTEPIPETALNH,
npeoOpa3oBaHNI0 M NPUMEHEHUIO B PA3IMYHBIX YYEOHBIX CHUTYyallUsX, B TOM YHCIE IpH
CO3/1aHUU YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISBJISITH NPUYMHHO-CIICJICTBEHHBIE CBSI3M U aKTyaJIM3UpOBaTh 3ajady, BbIABUIATH
TUNoTe3y €€ pelleHMs, HaxOOuUThb AapryMEHThl JUIsl JI0Ka3aTeIbCTBAa CBOMX YTBEPIKJICHUH,
3a/1aBaTh NapaMeTpbl U KPUTEPUH PELICHMUS;

AQHAIN3UPOBATh TOJYYEHHBIE B XOJE€ PpEUICHMs 3aJaud  pPe3yibTaTbl, KPUTHYECKH
OLICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;

CTaBUTh U (popMynUpoBaTh COOCTBEHHBIE 3aJjaud B 00pa30BATENbHOH JNEATENBHOCTH, B
TOM YHCIIE IPU U3YyYEHUH (PU3UKU;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh IPUOOPETEHHBIH OIBIT;



YMETb IEPEHOCUTh 3HAHUS MO (QU3UKE B IPAKTHUECKYIO 00IaCTh XKU3HEAEATEIbHOCTH;

yYMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00IacTe;

BBIJIBUTaTh HOBBIEC UJICU, IIPEJIaraTb OPUIMHAIBHBIC ITOAXObI U PEILICHHUS;

CTaBHUTH NPOOJIEMBI U 33]]a4H, JOMYCKAIOIIUE aJIbTEPHATUBHBIC PELICHHUS.

Pabora ¢ unopmanmeii:

BJIAJICTh HaBbIKAMU NOJy4eHUs MHDOpManUK (GU3NYECKOTO COJAECpPKAHUSA U3 UCTOUHUKOB
pa3sHbIX THIIOB, CaMOCTOSTENBHO OCYIIECTBJIATh IIOMCK, aHAJIW3, CUCTEMATHU3aLMI0 U
MHTEpIpeTaLnio HHPOPMALIUU PAa3IMUHBIX BUJOB U ()OPM IIPEJICTABICHMS;

OLIEHUBATh JOCTOBEPHOCTh UH(OPMALIHH;

UCITIOJIB30BaTh CPEACTBA HMH(OPMAIIMOHHBIX M KOMMYHHUKALIMOHHBIX TEXHOJOTHH B
pEIIEHUN KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX M OPraHU3alMOHHBIX 3aJa4 C COOJIIOJIEHUEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH O€30MaCHOCTH, TUTHEHBI, PeCypcocOepekeH s, TPaBOBBIX U
ATUYECKUX HOPM, HOPM HH(POPMALIMOHHOHN 0€301acHOCTH;

CO3/1aBaThb TEKCThl (IU3NYECKOIO COAEP)KaHUS B pasIMYHbIX (opMmarax ¢ y4EToM
Ha3HaueHUs MHPOpPMALMU U LEJIEBOM ayauTOpuH, BBIOMpas ONTUMAIbHYIO (GOpMY
IIPEJICTaBICHNS U BU3YyaJIU3aL1H.

KoMMmyHukaTnBHBIEe yHHBepcaibHble yueOHbIe 1eHCTBHUS:

OCYILIECTBIIATH OOIIEHHE HA YpoKaX (PU3UKHU U BO BHE-YPOUHOU JESATEIbHOCTH;

pacro3HaBaTh MPEINOCHUTKA KOH(DIMKTHBIX CUTYAIMd U CMATYATh KOH(IUKTEHI;

Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOYKY 3pPEHHs C MCIOJIb30BAHMEM SI3BIKOBBIX
CPEICTB;

IOHUMATb U MCII0JIb30BaTh IPEUMYIIECTBA KOMaHIHOW U MHJUBUYaIbHON paboThI;

BbIOMpPATh TEMAaTHKy U METOJbl COBMECTHBIX ACUCTBUI ¢ yuy€TOM OOIIMX HMHTEPECOB, U
BO3MO>KHOCTEM Ka)KJIOT0 4ICHA KOJUIEKTHBA,

IPUHUMATh LEIU COBMECTHOM JEATECIBHOCTH, OpPraHU30BBIBATL M KOOPAUHUPOBATH
JIEUCTBUA MO €€ INOCTUKEHHIO: COCTAaBIIATh IUIAH JEWCTBUM, PACOPENCNISTH POJIU C YYETOM
MHEHUH Y4aCTHHUKOB, 00CYKIaTh pe3y/bTaThl COBMECTHOU pabOTHI;

OLICHMBATh KayeCTBO CBOETO BKJIaJa U KaXJOr0 YJaCTHHKA KOMaH/bl B OOLIUIN pe3ysbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

IpealaraTb HOBBIE IIPOEKTHI, OLICHUBAThb WAECHU C IO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MIPaKTUYECKON 3HAYUMOCTH;

OCYILIECTBIIATh ITO3UTUBHOE CTPATETHYECKOE IIOBEACHUE B PA3JIMUHBIX CHUTyalUsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKEHHE, ObITh HMHUIIMATUBHBIM.

PerynsiTuBHbIe yHUBEpPCAJIbHbIE y4eOHbIE 1eiiCTBUS
Camoopranusauus:
CaMOCTOSITENIbHO OCYIIECTBIISITh MO3HABATEIBHYIO JESITEIBHOCTh B 00OJacTu (pu3uku u
ACTPOHOMUH, BBISIBIISITH TPOOJIEMBI, CTaBUTh U ()OPMYITUPOBATH COOCTBEHHBIC 3a/1a4H;
CaMOCTOSITENIbHO COCTABJISITh IUIAH PEIICHUs] PacUETHBIX M KaueCTBEHHBIX 3aj]ad, IJIaH
BBITIOJTHEHHS] TMPAKTUYeCKoW paboThl C Y4ETOM HUMEIONIUXCS PECYpPCcOB, COOCTBEHHBIX
BO3MOXHOCTEHN U MPEANOYTEHN;
JIaBaTh OIEHKY HOBBIM CUTYaIIHSsIM;
pacIIMpsATh paMKH y4eOHOTO TIPeIMETa Ha OCHOBE JINYHBIX MPEANOUYTEHUH;



JienaTh OCO3HAHHBIM BBIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
pelIeHue;

OLICHUBATh MPHOOPETEHHBIN OIIBIT;

CrocoOcTBOBaTh (HOPMHUPOBAHUIO U TPOSBICHHUIO JPYIULIUMKA B O0O0NACTH (PU3UKH,
MOCTOSIHHO TTOBBIIIATH CBOM 00pa30BaTeIbHBIN U KyJIbTYPHBII YPOBEHb.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIH HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBHI B JESATEIBLHOCTb, OLCHUBATh
COOTBETCTBUE PE3YNIbTATOB LEJISIM;

BJIa/IETh HaBBIKAMH [MO3HABATEIBHON peIeKCUU KaK OCO3HAHUSI COBEPILAEMbIX JEHCTBUN
Y MBICIMTEIBHBIX IIPOLIECCOB, X PE3YJIBTATOB U OCHOBAHUI;

UCTIOJIb30BaTh MPUEMBI pEIIEKCUU [Tl OLICHKH CUTYaIlMH, BEIOOpa BEPHOTO PEIICHUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 10 UX CHUKEHUIO;

IPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IPU aHAJIN3€ PE3YJITATOB JIE€ATEIbHOCTH;

MPUHUMATH CeOsl, MOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX MPU aHAIIU3€E PE3YNIbTATOB IEATEIbHOCTH;

MpU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIHUOKH.

B npotiecce AOCTHXEHUS TUYHOCTHBIX PE3y/IbTaTOB OCBOCHUS MTPOrPaMMBI IO U3UKE AJIs
YPOBHSI CpeIHEro o0mero oopa3oBaHusi y 0OydYaIONIMXCSl COBEPIIEHCTBYETCS 3MOIIMOHAIbHBIN
MHTEJJIEKT, MPEANoaraouil chopMUPOBaHHOCTD:

CaMOCO3HAaHUSsI, BKJIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE AMOILIMOHAIBLHOE COCTOSHHE,
BUJICTH HANPABJICHUS PAa3BUTHUS COOCTBEHHON SMOIIMOHAILHON Cephl, ObITh YBEPEHHBIM B cebe;

caMOpEeryJIupOBaHHUs, BKJIFOYAIOIIETO CaMOKOHTPOJIb, yMEHHE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TIOBEJIEHUE, CIOCOOHOCTh aJaNTHPOBATHCS K HSMOIMOHAIBHBIM
M3MEHEHUSM U TPOSBISATh THOKOCTh, OBITH OTKPBITHIM HOBOMY;,

BHYTPEHHEIl MOTHBAIMM, BKJIIOYAIOIIEH CTpEMIIEHHWE K JOCTHIKCHHUIO IENId U YCIexy,
ONTUMH3M, HHULIMATUBHOCTb, YMEHUE JIEHCTBOBATh UCXO/sI U3 CBOUX BO3MOXKHOCTEN;

SMIATHM, BKIIOYAIOUIEH CIOCOOHOCTh MOHHMMATh 3MOLMOHAIBHOE COCTOSHUE ApYTUX,
YUUTBIBAaTh €ro MPH OCYIECTBICHUN OOLIECHUS, CIOCOOHOCTh K COUYBCTBHIO U CONIEPEKNBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOUAIOLIUX CIIOCOOHOCTH BBICTPAaWBaTh OTHOIICHUS C JPYTUMU
JOJIbMH, 3a00TUTHCSI, IPOSBISATH UHTEPEC U pa3peiiaTbh KOHQIUKTHI.

IMPEJIMETHBIE PE3YJIBTATDBI

K konny oOyuenust B 10 Kiacce npeaMeTHbIe pe3yibTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpaxaTb cHOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHUI:

JEMOHCTPUPOBATh Ha MPUMEPAX poJib U MeCTO (U3UKH B (POPMUPOBAHUU COBPEMEHHOMU
Hay4YHOM KapTUHBI MHMpA, B PAa3BUTUH COBPEMEHHOM TEXHUKH U TEXHOJIOTMH, B NPAKTHYECKOU
JIeSITeIIbHOCTH JIFOJICH;

YUUTBIBATh TPAHULBI NPUMEHEHUS HU3YYEHHBIX (PU3MUECKUX MOJENel: MaTepualibHas
TOYKa, MHEepIHalbHas cucTeMa OTcuéra, aOCOJIOTHO TBEPIOE TENO, WACANBHBIM ra3, MOJENU
CTPOEHMS Ta30B, )KMJIKOCTEN M TBEPABIX TEJ, TOUEYHBIN DJIEKTPUUYECKUI 3apsl IPHU PEIICHUU
du3nUeckux 3anay;

pacnio3HaBath (U3MUECKHE SBICHUS (TIPOIECCH) W OOBSICHATH WX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISPHO-KMHETUYECKON TEOPUHM CTPOEHUS BEIIECTBA M AJIEKTPOJNHAMHUKHU:



pPaBHOMEpPHOE U PaBHOYCKOPEHHOE MPSMOJIMHEHHOE [BI)KEHUE, CBOOOJHOE NaJCHHUE Tel,
IBUKCHHE 10 OKPYXHOCTH, WHEpLUs, B3aumMmopeicTBue Ten, auddysus, OpoyHOBCKOe
JBIDKEHUE, CTPOCHHUE XKUJIKOCTeW M TBEPABIX Tell, U3MEHEHHEe 00BhEMa Ten MpH HarpeBaHUU
(oxJ1aXx/1€HNHN), TEIJIOBOE PAaBHOBECHUE, CIIAPEHNE, KOHJIEHCALUS, [JIaBJICHUE, KPUCTAJUIM3ALM,
KHUIIEHUE, BJIAKHOCTh BO3]lyXa, IOBBIIICHNWE JABJICHUS ra3a IPU €ro HarpeBaHUU B 3aKPHITOM
cocylie, CBA3b MEXAYy IapaMeTpaMu COCTOSHHMS Ta3a B H30IpOLECcCaxX, SJIEKTPU3ALMS Tell,
B3aUMO/ICHCTBUE 3apsI0B;

OMKCHIBAaTh MEXaHMUYECKOE JBIKEHUE, UCIOJb3Ys (M3MUECKHe BEIUYMHBI: KOOpJAWHATA,
yTh, MEPEMEILECHHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHJla, UMITYJIbC Tela, KHHETHUYeCKast
SHEprus, NOTEHIMAJIbHAs HSHEPrHs, MeXaHudeckas padoTa, MeXaHHMYECKass MOUIHOCTh;, IMpHU
ONHCAaHUM TPABWJIBHO TPAKTOBaTh (PU3UYECKUN CMBICH HCIOIB3YEMbIX BEIMYUH, WX
0003HAUEHHSI U €JMHUIIBI, HAXOJUTH (POPMYIIbI, CBSA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BEIUYHHY
C IpyTUMU BEJIUYUHAMU;

ONUCBHIBATh H3Y4YEHHBIE TEIUIOBBIE CBOWCTBA TEJI M TEIUIOBBIC SBJICHUS, HCIIOJb3Ys
dbusznyeckue BEIMYMHBI: JaBIIEHUE Ta3a, TEeMIlepaTypa, CpEeAHssl KUHETHYecKas OSHEprus
XAa0THUYECKOT0 JBUKEHUS MOJIEKYJN, CpEAHEKBaJApaTU4YHAsh CKOPOCTb MOJIEKYJ, KOJIMYECTBO
TEIUIOThI, BHYTPEHHSSI dHEprusi, pabora raza, Kod((UIKEHT IOJIE3HOTO JEHCTBUS TEIIOBOTO
JIBUTATEIIS; IPU OTIMCAHHUH MTPABHIIBHO TPAKTOBATH (PU3UUYECKHIA CMBICI UCIOIB3YEMbIX BEIUYHH,
uX OOO3HAYCHHS W EIWHHUIBI, HAXOIUTHh (OPMYJIBI, CBSA3BIBAIOIINE JaHHYIO (U3NIECKYIO
BEJIMYUHY C APYTUMHU BETUUYUHAM;

ONMCHIBATh U3YUYEHHbIE 3JIEKTPUUECKUE CBOWMCTBA BEIIECTBA M AJIEKTPUUYECKUE SBIICHUS
(mpotiecchl), UCTONB3YS (U3NYECKUE BEIUYUHBL: ANEKTPUUYECKUUN 3apsill, dJEKTPUUYECKOe MOoJe,
HaNpsOKEHHOCTh IOJIs, MOTEHLMAN, pPa3HOCTh IOTEHUMAIOB; IPU OMNHCAHUU MPABUIBHO
TPaKTOBAaTh (PUIUYECKUI CMBICI HCIIOJIB3yEMbIX BEIWYHH, WX OOO3HAUEHUS U EIUHHIIBI;
yKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3MUECKYIO BEJIHMUMHY C IPYTUMU BETUYUHAMU;

aHaJM3UPOBaTh (PU3MUYECKHE MPOLECChl U SIBJIECHUS, MCIONB3Ys (DU3MUECKHe 3aKOHBI U
NPUHLMIBL 3aKOH BcemupHoro tarotenus, |, |l u Ill 3akonsr HploTOHa, 3aK0oH coxpaHeHUs
MEXaHUYECKOM dHEPruu, 3aKOH COXPaHEHUs UMITYJIbCa, IPUHIUI CYNEPIIO3ULIUN CHUJI, TIPUHIUIT
paBHONpPAaBUS MHEPLMATIBHBIX CUCTEM OTCYETA, MOJIEKYJIIPHO-KUHETHUECKYIO TEOPUIO CTPOCHHUS
BEIIECTBA, Ta30BbI€ 3aKOHBI, CBSA3b CpEIHENH KWHETUYECKOW HHEPrMM TEIUIOBOTO JIBUYKEHUS
MOJIEKYJ ¢ aOCOJIIOTHOM TeMmIepaTypoi, MepBbIil 3aKOH TEepPMOJUHAMUKH, 3aKOH COXPaHEHUS
ANIEKTPUUYECKOr0 3apsijia, 3akoH KyloHa, mpu 3TOM pas3inyarh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €r0 MaTeMaTHYeCKOe BhIPaKEHUE U YCIOBUS (TPaHUIIbI, 00J1aCTH) TPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IPUHIIMIIBI IEHCTBUS MAIIKUH, TPUOOPOB U TEXHUUYECKUX YCTPOICTB;
pa3Iuy4aTh yCIOBHS X O€30M1aCHOTO MCMOIb30BaHUS B IOBCETHEBHOM KU3HU;

BBIMOJHATh 3KCIIEPUMEHTBl IO HUCCIIEOBAHUIO (PU3MYECKUX SIBIEHUM M IPOLIECCOB C
UCIIOJIb30BAaHUEM  MpPSIMBIX, W KOCBEHHBIX M3MEPEHHUH, TMpH ITOM  (POPMYIHPOBATH
npobnemMy/3ajady W TUMOTE3y y4eOHOro OKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
IPEI0KEHHOT0 000PYAOBaHUS, IPOBOIUTH ONBIT U (HOPMYIHPOBATH BBIBOIBI;

OCYILECTBIISATh MpPSIMBIE W KOCBEHHBIE H3MEPEHUs (PU3UUECKUX BEJIWYMH, INPH ITOM
BBIOMpPATh ONTHUMAJBHBIM CIOCOO W3MEPEHUs M HCIOJIb30BATh HM3BECTHBIE METOABI OLEHKH
MIOTPELIHOCTEN U3MEPEHU;

HCCJIEIOBaTh 3aBUCUMOCTH MEXIYy (U3NYECKUMH BEIMYMHAMHU C HCHOJb30BaHUEM
OpSIMBIX U3MEPEHMH, MPH 3TOM KOHCTPYHpPOBaTh YCTAHOBKY, (UKCHPOBATh PpPE3YNbTaThI



HOJYYEHHON 3aBUCUMOCTH (PU3MYECKMX BEJIWYMH B BHJIE TaONMIl U IpaMKOB, J1€J1aTh BBIBOJbI
0 pe3yNbTaTaM HUCCIIEIOBaHUS;

coOmoiaTh MpaBmia 0€30MacHOro Tpyda NpPU TMPOBEICHHH HCCIEAOBAaHUM B paMKax
y4eOHOTO OJKCIIEPUMEHTa, Y4eOHO-MCCIEIOBATEICKOM ¥  TMPOEKTHOW JAEATENbHOCTH C
UCTIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U TAOOPaTOPHOTO 000PYAOBaHUS;

pewmatb pacu€THble 3aJaud C SIBHO 3aJaHHOM (PU3MUECKOW MOJIENbIO, HCIONb3YS
(u3nyeckre 3aKOHbI M IPUHIUIIBI, HA OCHOBE aHAJIN3a YCJIOBUS 33Ja4d BbIOMpaTh (GU3NYECKYIO
MOJIeJIb, BBIACNATh (U3NYECKUE BEIMUYMHBI U (QOPMYJbl, HEOOXOAMMBbIE Uil €€ pEeLIeHHUs,
IPOBOJIUTH PACUYETHI U OLIEHUBATh PEAIbHOCTH ITOJIyYEHHOTO 3HaUeHUsI (PU3MUECKON BEIMUHHBI,

pemath KayecTBEHHBIC 3a/1a4M: BBICTPAMBATH JIOTUYECKH HETMPOTHBOPEUYHMBYIO IICTIOUKY
paccyXIeHU C ONOPOi Ha U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU M (PU3HUYECKHE SBICHHUS;

UCTONB30BaTh MPH PEUICHHH YYeOHBIX 3a7ad  COBPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTUHM Ui TIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIPETAIMM U IPEICTABICHHUS y4eOHOU W
HAY4YHO-TIOMYJISIpHOH HMH(OpMaluy, NOJYYEHHOM U3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUYECKU
aHaAJIM3UPOBATh [10JIy4aeMyto HH(POPMALUIO;

IPUBOAUTE MPUMEPHl BKJIAaJa POCCUHCKUX M 3apyOeKHBIX Yy4EHBIX-(HU3MKOB B pa3BUTHE
HayKH, 00BbSCHEHHE IIPOLIECCOB OKPYKAIOIIETO MUpPa, B pPa3BUTHE TEXHUKH U TEXHOJIOIHIA;

UCTIOJIB30BAaTh TEOPETHUECKUE 3HAHUSA 1O (HU3UKE B TOBCEIHEBHOW JKU3HH IS
oOecnieueHus 6€30MacHOCTH MpU 0OpallleHUH C IPUOOPAMU U TEXHUYECKUMU YCTPOHCTBAMHU, JUIS
COXpaHEHHUsI 3/10pOBbs U COOJIIO/IEHNS HOPM IKOJIOTHYECKOTO MOBEACHMS B OKpY’KaIoLel cpee;

paboTatk B TpyIIIe C BHITOJHEHUEM PA3IMYHBIX COLMAIBHBIX POJICH, MIIaHUPOBATh paboTy
IpYyNIbl, palMOHAIBHO paclpelneniarTh O00f3aHHOCTH W IUIAHUPOBATh JIEATEIIBHOCTh B
HECTAaHJAPTHBIX CUTYallUsX, aJleKBaTHO OLEHMBATh BKJAJ KaXJIOrO0 W3 YYaCTHHUKOB TPYIIBI B
pelIeHne paccMaTpuBaeMoil IpooIIEMBl.

K xonny oOyuenust B 11 kiacce npeaMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHbI
oTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIUXCSl YMEHHUI:

JIEMOHCTPHPOBATh HA TPUMEpax poiib U MecTo (U3NKU B (POPMHUPOBAHUU COBPEMEHHOMH
Hay4YHOM KapTUHBI MHPA, B PAa3BUTUH COBPEMEHHOM TEXHUKH W TEXHOJOIMH, B NPAKTHYECKOU
NeSITeTTHHOCTH JIFO/ICH, IETIOCTHOCTh U €IMHCTBO (PM3UYECKON KAPTHHBI MUPA;

YYUTHIBATh TPAHHUIBI TIPUMEHEHUS W3YYEHHBIX (U3UYECKUX MOJEINeH: TOYCUHBIH
AIIEKTPUUYECKUI 3apsija, JIyd CBeTa, TOYEUHBIH HCTOYHUK CBeTa, fJepHas MOJENb aToMa,
HYKJIOHHAs1 MOZIETIb aTOMHOTO si/ipa MU pelieHnH GU3NUECKUX 3a/]1a4;

pacrio3HaBaTh (U3MYECKUE SBJIEHUS (IIPOLECChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
AJIEKTPOAMHAMHUKY U KBAaHTOBOM (DM3MKU: 3JIEKTpUYECKasi MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOe, MarHUTHOE JEWCTBUS TOKA, B3aMMOJCHCTBHE MArHUTOB, JJIEKTPOMArHUTHAS
WHIYKIMS, JCHCTBHE MAarHUTHOTO TMOJISi HA MPOBOJHUK C TOKOM W JBWKYIIUHCS 3apsi,
AIIEKTPOMArHUTHBIE KOJIEOaHUS ¥ BOJHBI, IPSIMOJIMHEHHOE pacIipOCTpaHEHUE CBETa, OTPAKEHHE,
npejgomiieHue, wuHTepdepeHus, Iudpakuus W TOJSpU3alUs CBeTa, JUCHEePCUs CBETa,
dorornekrpudeckuit 3¢ dekt (porodddekt), CBeTOBOE NaBleHNE, BOZHUKHOBEHUE TUHEHUATOrO
CIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAs! U UCKYCCTBEHHAsI PaIHOAKTUBHOCTb;

OIKCBHIBATh M3YYEHHBIE CBOMCTBA BeIIECTBa (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKHUE,
AIIEKTPUUYECKYIO MPOBOAMMOCTb PA3IUYHBIX CPel) M AJIEKTPOMArHUTHBIE SIBJICHUS (IIPOLECCHI),
UCTIONB3Ysl (U3UYECKHE BEIUYMHBL: DIIEKTPUUYSCKHH 3apsii, CWja TOKa, DIEKTPUIECKOe
HaNpsDKEHUE, 3JIEKTPUUECKOe COMTPOTUBIIEHUE, PA3HOCTh MOTEHIMANIOB, 3JIEKTPOABUKYIIAs CHUIIa,



paboTa TOKa, MHAYKLUHS MarHUTHOro mojs, cuwia Awmmepa, cuia JlopeHna, MHIYKTUBHOCTH
KaTYIIKH, SHEPTUsl IJIEKTPUYECKOTO0 W MArHUTHOTO TOJICH, TEepUOJd W YacToTa KoieOaHui B
KoJIe0aTeIbHOM KOHTYpE, 3apsj U CHUjia TOKa B MPOIECCe TAPMOHHUYECKUX IIEKTPOMATrHUTHBIX
KonebaHui, (POKyCHOE pAcCCTOSHHE W ONTHYECKAas CHJIa JIMH3BI, MPH OMHCAHWUU MPABUIHHO
TPAKTOBATh (PU3UYCCKUI CMBICT HCIIOJIB3yeMbIX BEIWYMH, WX OOO3HAYCHUS U CIUHUIIB,
yKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3UMUECKYIO BEJIMUMHY C IPYTMMU BETUYUHAMU;

ONKCHIBATh M3yYCHHBbIC KBAHTOBBIC SBJICHHUS W TPOIECCHI, HCIHOJB3YS (UINYECKUE
BEJIMYMHBI: CKOPOCTb AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M YacTOTa CBETa, SHEPrus U
UMIyasC (OTOHA, MEpPHOJ TOoJypacmaja, SHEPrus CBSI3W AaTOMHBIX SJ€p, MPU ONHUCAHUU
MPAaBUIIBHO TPAKTOBATh (DU3MYECKUN CMBICI WCIONB3yeMbIX BEIHYWH, WX OOO3HAYCHHS U
€MHMIIBI, YKA3bIBATh (POPMYJIBI, CBSI3BIBAIONINE JAHHYIO (DU3MYECKYIO BEIHUYMHY C JIPYTUMHU
BEJIMYMHAMU, BRIYUCIIATH 3HAUCHUE (PU3NICCKON BEITMYUHBI;

AHATM3UPOBATh (U3WYECKUE TPOIECCHl M SIBIICHUS, UCIONB3Ys (PU3NYECKUE 3aKOHBI U
OpUHLIMIBL: 3akoH OMa, 3aKOHBI TIOCJENIOBAaTEIbHOIO U  MapajUIeNIbHOTO  COEIUHEHUs
MPOBOAHHUKOB, 3akoH JDkoyns—JIeHna, 3akoH SJEKTPOMAarHUTHOM HMHAYKIUH, 3aKOH
PSIMOJIMHEHHOTO PAacHpOCTPAaHEHUSI CBETA, 3aKOHBI OTPAKEHHUS CBETA, 3aKOHBI MPETIOMIICHUS
cBeTa, ypaBHeHHe OHHITeWHa I ¢GoTtoddderra, 3aKOH COXpaHEHUS HHEPruM, 3aKOH
COXpaHEHUSI MMIYJbCa, 3aKOH COXPAaHEHMs DIIEKTPUUECKOrO 3apsija, 3aKOH COXpaHEHUSs
MacCcoOBOTO YHCJIA, MOCTyJaThl bopa, 3aKOH paJMOaKTHUBHOTO pachaaa, MpU ATOM pas3linyaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MAaTeMaTHYCCKOE BBIPAKCHHE W YCJIOBUS (TPAHHMIIBI,
00acTh) IPUMEHUMOCTH;

OTIpEIeIIATh HAIpaBJICHWE BEKTOpA MHAYKIMHM MAarHUTHOTO MOJIS MPOBOJHHKA C TOKOM,
cuibl Amrnepa u cuiisl JlopeHna;

CTPOUTH U OMHUCHIBATh N300pakeHHE, CO3/1aBaeMOe TUIOCKUM 3€PKajoM, TOHKOM JIMH30M;

BBITMIOJHATh JKCIEPUMEHTHI 1O HCCIEAOBAHUIO (DU3UYECKHX SBICHUM W MPOLIECCOB C
UCIIONIb30BAaHMEM TPSMBIX, W KOCBEHHBIX H3MEpEHUH: TMpu IToM  (HOopMyIHpOBaTh
npoOnemMy/3ajady W TUIOTE3y y4yeOHOro OKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEIIOKEHHOTO 000PYAOBaHUS, TPOBOIUTE OMBIT U (HOPMYITUPOBATH BHIBOJIBI;

OCYIIECTBIISITh TIPSIMbIE M KOCBEHHBIE H3MEPEHHS (U3MUYECKUX BEJIWYUH, TPU ITOM
BBHIOMPATh ONTUMAJIBHBIA CIMOCO0 HM3MEPEHHS W UCIOJIb30BaTh HW3BECTHBIE METOJbI OILIEHKHU
MOIPEIIHOCTEN UBMEPEHUN;

HCCJIEIOBATh 3aBUCUMOCTU (PU3MUECKHUX BEJIMYMH C UCTIOIB30BAHUEM MPSIMBIX H3MEPEHUN:
IpU 3TOM KOHCTPYMPOBATh YCTAaHOBKY, (PMKCHPOBATH PE3yNbTAThl MOJYYEHHOH 3aBUCUMOCTHU
buznyecKuXx BENMWYMH B BHAE TaOMUIl M TpaduKOB, JeiaTh BBIBOABI IO pe3yabTaTaMm
WCCJICIOBAHMS;

coOmo1aTh MpaBmiia 0€30MAaCHOTO TpyJa MPHU MPOBEACHUH HCCIECIOBAHUM B pPaMKax
y4eOHOTO OJKCHEpPUMEHTa, Y4eOHO-UCCIEIOBATEIHCKOH W  TMPOEKTHOM JCATENHHOCTH C
WCITOJIh30BAaHUEM U3MEPHUTEIIBHBIX YCTPOMCTB M JIA0OPATOPHOTO 000PYAOBAHUS;

pemate pacu€THbIe 3aJa4d C SBHO 3a/laHHOM (U3WYECKOM MOENbI0, HCIONIb3Ys
dbuznyecKkre 3aKOHBI M IPUHIIUIBI, HA OCHOBE aHallM3a yCJIOBHS 3a/laydl BEIOUpATh (PU3UUECKYIO
MOJIeJIb, BBIACHATh (U3NYECKUE BEIMUYMHBI M (POPMYIbI, HEOOXOAMMBIE I €€ pEeIleHus,
MIPOBOAMTH PAcU€ThI U OLICHUBATH PEAbHOCTD MOYUEHHOTO 3HAYCHUS (PU3NUECKON BETMUNHBI,

pemiaTh KadyeCTBEHHBIE 3aJadi: BBICTPAWBATh JIOTHYECKH HEMPOTHBOPECUUBYIO IETIOYKY
PacCyXXJIEHUI ¢ OTIOPOI Ha M3YUYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKHUE SBIICHNUS,



UCITIONB30BaTh MPU  PEUIEHWH Yy4YeOHBIX 3aJad  COBpPEMEHHble HH(OpMaNOHHBIC
TEXHOJIOTUHM [UIS TIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIPETAIMM U TPEJICTaBICHHUS y4eOHOU u
HAYYHO-TIOMYJISIPHON HWH(OpPMAIMK, TOJYYEHHOW W3 PA3IUYHBIX HCTOYHUKOB, KPUTHYCCKU
aHAJTM3UPOBAThH MOJTy4aeMyl0 HHPOPMALIHUIO;

OOBSICHATH IPUHIUIIBI IEHCTBHS MAIIMH, TPUOOPOB M TEXHUYECKUX YCTPOWUCTB, pa3anyaTh
YCJIOBHS UX 0€30IacCHOT0 HCIOIb30BAaHHS B TIOBCEJHEBHON JKU3HH;

IPUBOJHUTH MPHUMEPHI BKJIAJa POCCUICKUX U 3apyOeXHBIX Y4EHBIX-(DU3UKOB B pa3sBUTHE
HayKH, B 00BSCHEHHUE MIPOIIECCOB OKPYKAIOLIET0 MHUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTHIA;

UCIIONIb30BAaTh TEOPETHYECKHE 3HAHUS MO (HU3MKE B TIOBCEAHEBHOW JKU3HHM IS
oOecrieyeHns 6€30MACHOCTH MPH OOpAICHUHU C TPHOOpAMH U TEXHUUECKUMH YCTPOHCTBAMH, IS
COXPaHEHUsI 3J0POBbS U COOIOIEHHS HOPM IKOJIOTMYECKOTO TIOBEICHHS B OKPYKaIOIIEH Cpene;

paboTaTh B TpyIIE C BHIIOJHEHUEM PA3IMUHBIX COLMATBHBIX POJICH, IUIAHUPOBATH paboTy
TPYMNIbI, palMOHAIBHO paclpeneNiiarTh OO0f3aHHOCTH U  IUIAHUPOBATh JICATENBHOCTH B
HECTaHJApTHBIX CHUTYalMAX, a/JIeKBaTHO OIIEHUBATH BKJIAJ KaXKJOTO M3 yYaCTHHUKOB TIPYIIHI B
pelIeHne paccMaTpUBAEMOil TPOOIEMBI.



TEMATHYECKOE INTAHUPOBAHHUE

10 KIIACC
KosunyecTBo 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne ni/m Konrpouabnsie IIpakrnyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Paznen 1.OU3UKA U METOJAbI HAYYHOTI'O ITIO3HAHUSA
11 ®u3uKa 1 METOAbl HAYYHOI'O MO3HAHUS 2 bubmmorexa LIOK
' AR A https://m.eds00.ru/7f41bf72
Hroro no pazneny 2
Pa3znen 2.MEXAHUKA
bu6mmoreka [JOK
21 Kuiemariica > https://m.edso0.ru/7f41bf72
bu6mmorexa [IOK
2.2 7
Aluaiica https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXPAHEHUS B MEXaHUKE 6 1 1 bubmorexa LIOK
' P https://m.edsoo.ru/7f41bf72
Hroro mo pazmeny 18
Pa3znea 3.MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETHYECKOM 9 1 bubmuorexa [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2 1 1
3 Octosel TEPMOMITHAMHIH 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHUS BEILIECTBA. 5 bubnuorexa [IOK

@da30BbIE TIEPEXOABI

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

Hroro no pazneny

Paznea 4.9JIEKTPOAMHAMUKA

24

bubmuorexa [JOK
41 1
UeKTpocTaTHica 0 https://m.edsoo.ru/7f41bf72
42 [TocTosHHBIN 251eKTpUUYECKU TOK. TOKH B 12 bubmuorexka [JOK
' pasIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



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

11 KJIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM ugposbie
Ne n/m pasi Konrpoabnsie IIpakruyeckue (ipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
pecypcbl
Paznen 1.2JIEKTPOAUHAMUKA
MaruautHoenose. DJIeKTpOMarHUTHAsI bubnuorexa [JOK
1.1 11
VHTKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2.KOJIEBAHUS U BOJIHbI
51 MexaHn4yecKkHe U dJIEKTPOMArHUTHBIE 9 bubnuorexa [JOK
' KoseGaHus https://m.edsoo.ru/7f41c97c
59 MexaHn4YecKHe U dJIEKTPOMArHUTHBIE 5 bubnuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
2.3 10
Onriica https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paszea 3.0CHOBBI CIIELTIUAJIbHOM TEOPUU OTHOCUTEJBLHOCTH

31 OCHOBBI CIENUATIBHON TEOPUH 4 bubmuorexa [JOK

' OTHOCHUTEIBHOCTH https://m.edsoo0.ru/7f41c97c

Hroro no pazgeny 4

Pa3znen 4. KBAHTOBASA ®U3UKA
4.1 Dneme KBaHTOBOM OITHK 6 bubmorexa LIOK

: JIEMEHTHI KBAHTOBOUW ONTHUKH

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

4.2 Crtpoenue aToma 4 bubnuoreka [JOK



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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https://m.edsoo.ru/7f41c97¢c

4.3 ATOMHOE SApO

Hroro no pazneny

15

Paznea S.OJIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97c

5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPHU3IUKU 7 bubmmorexa LIOK
https://m.edsoo.ru/7f41c97c

Hroro no pazueny 7
Paznen 6.OBOBILIAIOLIEE IOBTOPEHUE

61 Ocobmaomee nostopenc ‘ Hipsm eds00 WTIALSOT
Hroro no pazneny 4
PeszepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

INOYPOYHOE IIVIAHUPOBAHMUME
10 kaace

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Jlara nudpoBLIe
Tema ypoka KonTposibHbIe #p
n/m Bcero 5 IIpakTnuecknepadorbl  M3Y4YCHHHA oOpa3oBaTe/IbHbIE
padoThI —
dusuka — HayKa 0 IPUPOJE.
1 Hayunrie MCT(}),K Bl nofHapHI/Iﬂ 1 bubnmorexa [IOK
yi A https://m.edsoo.ru/ff0c32e2
OKPYKaoIIero Mupa
Poab u mecTo pusuku B
OPMHUPOBAHUU COBPEMEHHOMN
2 I(fap HOII)>'I KapTHHBI hfl/[ a, B 1 bubnmorexa [IOK
i pu pa, https://m.edsoo.ru/ff0c33e6
MIPAKTUIECKON JCSITEILHOCTH
monen
MexaHn4eckoe ABHKEHHE.
OTHOCUTENBHOCTD
3 MEXAaHUYECKOTr'0 TBUKEHHUS 1 bubmmorexa [IOK
8 ' https://m.edsoo.ru/ff0c3508
[Tepemenienue, CKOpOCTb,
YCKOpEHUe
4 PaBHOMEpHOE IIPAMOIIMHEWHOE 1 bubnnoreka [JOK
JBIKCHUE https://m.edsoo.ru/ff0c3620
5 PaBHOyCKOpEeHHOE 1 bubnnorexka [JOK
NPAMOJIMHENHOE ABUKECHHUE https://m.edsoo.ru/ff0c372e
CB0OOIHOE TaJeHHE.
6 YckopeHue cBOOOIHOTO 1 bubmorexa [IOK
p https://m.edsoo.ru/ff0c39cc
nmajgeHust
7 KpuBonuneliHoe 1BUXKEHHE. 1 bubnuoreka [IOK

JIBrKeHre MaTepUaIbHOW TOYKU

https://m.edsoo.ru/ff0c3ada



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

10 OKPYKHOCTHU

[TpuHIMT OTHOCUTENBHOCTH
lNanmnes. MaepuuanbsHble

bu6mmoreka [IOK

8 cucreMsl orcyera. [lepBbii https://m.edsoo.ru/ff0c3be8
3aKkoH HproTOHa
Macca tena. Cuna. [Ipuniun

9 cynepro3unuu cui. Bropoii bubnnoreka [JOK
3axoH HeroToHna s https://m.edsoo.ru/ffOc3be8
MaTepUaIbHON TOYKH

10 Tperuii 3axon HeroTona st bubnuorexa [JOK
MaTepHaIbHBIX TOUEK https://m.edsoo.ru/ffOc3be8
3aKOH BCEMUPHOTO TATOTEHUS.

11 Cuna Tsxectu. IlepBas bubmorexa LHOK

https://m.edso0.ru/ff0c3d00

KOCMHUYECKasi CKOPOCTb

12 Cuna ynpyroctu. 3akoH ['yka. bubnmnorexa [JOK
Bec Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koapduunent

13 TpeHus. Cuiia COpOTHUBIICHUS bubnuoreka [IOK
MpY JBUKEHUU TE€JA B )KUJIKOCTH https://m.edsoo.ru/ffOc3f76
WM Ta3e
[ToctynaTenbHoe U
BpallaTeIbHOE JIBIKECHUE

14 abCOJIOTHO TBEPAOTO Tea. bubnuorexa [IOK
MowmeHnT cuisl. [1nedo cumsl. https://m.edsoo.ru/ff0c41a6
YcnoBust paBHOBECUST TBEPAOTO
Tena

15 NMnynbc MmaTepuanbHON TOUKH, bu6muoreka [IOK

CUCTCMbI MaTCPUAJIbHBIX TOYCK.

https://m.edsoo.ru/ff0c43d6



https://m.edsoo.ru/ff0c3be8
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Nmnynbe cuibl. 3aKkoH
COXpaHEHHsI UMITYJIbCA.
PeaxTrBHOE IBHXKEHUE

16

PaboTa 1 MOUTHOCTH CHITBI.
Kunernueckas sneprus
MaTepUaIbHOW TOYKH. Teopema
00 U3MEHEHUU KUHETUYECKOH
SHEPrUu

bubmuorexa [JOK
https://m.edsoo.ru/ff0c4502

17

[ToTrenumanpHas sHEprUsl.
[ToTeHunanpHas 3HEPrUst ynpyro
nehOpMUPOBAHHON MTPYKHHEI.
IloTeHunanpHas 3HEpPrus Tena B
OJIM3U OBEPXHOCTH 3eMIU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c461a

18

19

20

ITorennuanbHBIE U
HeMoTeHINANbHEIE CHIIbL. CBS3b
paboThl HEMOTEHITUATBHBIX CHJT
C UIBMEHEHHEM MEXaHHUYECKOH
SHEPTUH CUCTEMBI TeN. 3aKOH
COXPAHEHUS MEXAHUYECKON
JSHEpPruu

JlabopaTopHas pabota
«UccnenoBanue cBsizu pabOTHI
CHJIBI C U3MEHEHHUEM
MEXaHHYECKOH SHEepTUu Tela Ha
pUMepe PaCTKEHUS
PE3UHOBOTO KI'yTa
KonTponbHas pabota mo teme

«Kunemaruka. /lunamuka.
3aKOHBI COXPAHEHUS B

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74



https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74

MECXaHHKE»

21

22

23

24

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON
teopun. bpoyHoBCKOE
nskenue. Auddysus

Xapakrep ABMKEHUS U
B3aUMOJICHCTBHSI YaCTHUI]
BelecTsa. Mozaenu cTpoeHus
ra3oB, JKHJIKOCTEW U TBEPIBIX
Ten

Macca monekyi. Konnyectso
BeniecTsa. [locrosHHas
ABorazipo

TeruoBoe paBHOBeCHE.
Temneparypa u €€ usmMepeHue.
[Ixana remneparyp Llenbcus

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

25

Wneanbnsriii raz B MKT.
OcnoBHoe ypaBHeHne MKT

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

26

AOcomtoTHas TemIepaTypa Kak
Mepa CpeIHeN KUHETUYECKOM
SHEPTHUHU JABWKEHHS MOJICKYII.
YpaBHenue Menpeneena-
Knaneiipona

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c511e

27

28

3akoH JlanmpToHa. ["a30BbIC
3aKOHBI

JlaGopatopHnas pabora
«HccrnenoBanue 3aBHCUMOCTH
MEXy apaMeTpaMH COCTOSTHHS



https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

Pa3peKEHHOTO ra3a»

I/I3OHpOI_[CCCI>I B HACaJIbHOM ra3e

bu6mmoreka [IOK

29 H ux rpagrieckoe https://m.edsoo.ru/ff0c570e
MpeACTaBICHUE
BuyTpennsis sneprust
TEPMOJIUHAMUYECKON CUCTEMBI U
30 CIIOCOOBI €€ U3MCHEHHS. bubmuorexa [JOK
KonnuecTBo Temnotel u padoTa. https://m.edso0.ru/ff0c5952
Bnyrtpennss sHeprus
0JTHOQTOMHOTO HJICAJIBHOTO Ta3a
bubmuorexa [JOK
81 Braer Tenonepesaty https://m.edsoo.ru/ff0c5c36
VYnenbHast TENI0EMKOCTh
39 BenecTBa. KonmuecTBO TEIIOTHI bu6nmoreka [JOK
IIpY TEIUIoNepeaaye. https://m.edsoo.ru/ff0c5c36
AnmabaTHBIN mporecc
[IepBblii 3aKOH TEPMOAUHAMUKHU
33 U ero MpUMEHEHHE K bubmmorexa LIOK
https://m.edsoo.ru/ff0c5efc
M30IpoIeccam
HeobOpatumocThb MporieccoB B
34 npnpgz[e. Bropoii I3)aKOH bubmmorexa LIOK
https://m.edso0.ru/ff0c6230
TEPMOJTUHAMUKHU
35 [Tpunun nevictBus u KI1/] bu6mmorexa [IOK
TEMJIOBOW MaIIMHBI https://m.edsoo.ru/ff0c600a
36 uxa Kapnro u ero KIT[]
37 DKosorunyeckre npoodaemMbl
TETIOHEPTETUKH
38 O6o0maromuii ypok bubnuorexa [JOK



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
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«MonexynsipHasi pU3uKa.
OCHOBBI TEPMOJHAMHKI

https://m.edsoo.ru/ff0c6938

KonrponsHas pabora o reme

bu6mmoreka [IOK

39 M )
«Monexynapias pusira https://m.edsoo.ru/ff0c6a50
OCHOBBITEPMOAMHAMUKID)
[TapooGpa3zoBanue u
40 KoHaeHcauus. McnapeHue u bubmmnorexa [IOK
a H- p https://m.edsoo.ru/ff0c63b6
KUIIEHUE
AOcCoIoTHAs ¥ OTHOCHUTEIbHAS
41 BJIAYKHOCTH BO3/IyXa bubmmorexa [TOK
. Ayxa. https://m.edsoo.ru/ff0c64d8
Hacerimennsrii map
Teépnoe Teno.
Kpucrammmaeckue u amopdabie
42 Tena. AHU30TPOIUS CBOUCTB bubnnoreka [JOK
Kpuctamion. Kuakue https://m.edsoo.ru/ffOc65f0
Kkpuctanabsl. COBpeMEHHbIE
MaTepuaibl
[InaBaeHne U KpUCTAIUIU3AINS.
43 V nenvHas Tennlf)Ta HJIaBJIeI?I/I;I bubmmorexa [TOK
a ) https://m.edsoo.ru/ff0c6708
Cybnumarus
bu6mmorexa [IOK
44
YpaBHeHHE TEII0BOro bananca https://m.edsoo.ru/ff0c6820
DJeKTpu3anus Teil.
45 OnexkTpudeckuit 3apsa. /Ipa bubmorexa HOK
p AL https://m.edsoo.ru/ffOc6bcc
BH/JIA DIIEKTPUYECKHX 3apsI0B
[TpoBOAHWKY, TUIIEKTPUKH U
46 MOJYMPOBOIHUKH. 3aKOH bubnnoreka [HOK

COXPaHEHHS AJIEKTPHUECKOTO
3apsa

https://m.edsoo.ru/ffOc6bcc
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https://m.edsoo.ru/ff0c6a50
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B3anmopneiictBue 3apsaos.

. bubnmoreka [JOK
47 3axon KynOHa; Toueurbili https://m.edsogru/ff006ce4
AIIEKTPUYECKUH 3apsia
Hanpsxénnocts
48 anexTpudeckoro noiis. [punuun bubnmoreka [JOK
CYNEPNO3ULIMU IEKTPUUECKUX https://m.edsoo.ru/ff0c6df2
nosei. JInauy HanpspKEHHOCTH
PaGora cun
49 3JIEKTPOCTATHYECKOTO MOJIS. bubnnoreka [JOK
[Torenmman. PasHocts https://m.edso00.ru/ff0c6f00
MMOTEHIMAJIOB
[IpoBOAHMKY U TUANEKTPUKH B
50 3JIEKTPOCTATUYECKOM II0JIE. bubnnoreka [JOK
Jusnexrpudeckas https://m.edsoo.ru/ff0c7018
MIPOHUIIAEMOCTh
N bubmuorexa [JOK
°1 dnerpomiocts. Konyercarop https://m.edsoo.ru/ff0c7126
DNEKTPOEMKOCTH TIIOCKOTO
52 KOHJICHCATOpa. DHEPTHs bubmmorexa [JOK
https://m.edsoo.ru/ff0c72c0
3apsHKEHHOTO KOHJIEHCATOpa
JlaGopatopHnast paboTa
53 "N3MepeHne 31eKTpoEMKOCTH
KoHAeHcaTopa"
[IpuniMn nercrBus u
MIPUMEHEHUE KOHJIEHCATOPOB,
54 KOIMPOBAJIBHOTO anmnapara,

CTPYHHOTIO IIPUHTEPA.
DJIEKTpOCTATUYECKAs 3alIUTa.
3a3zeMJIeHre IEKTPOIPUOOPOB



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

55

56

57

DNEKTPUUECKUN TOK, YCIIOBUS
€ro CyIIeCTBOBaHUSI.
IlocTrosuubI TOK. CHa ToKa.
Hanpsioxenue. ConpoTuBieHue.
3akon OMa Jy1sl ydacTKa 1enu

ITocnemoBarenpHOE,
napajuielIbHOe, CMEIIIAaHHOE
COCIMHEHUE MPOBOIHUKOB.
JlaGoparopHnas pabora
«3y4eHue cMeIanHoro
COCITUHEHUS PE3UCTOPOB)

Pabora 1 MoIIHOCTH
3JIEKTPUYECKOTO TOKA.
3akon/xoyns-Jlenua

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

59

60

3axon Oma 171 OJIHOM
(3aMKHYTOI) 2JIEKTPUUECKOU
uenu. KopoTkoe 3ambIkaHue.
JlaGopatopHnas pabora
«H3mepenne 3/1C ncrtounuka
TOKa U €ro BHYTPEHHETO
COTTPOTHBIICHUS»

DneKTpOHHas IPOBOJAUMOCTh
TBEPABIX METAJUIOB.
3aBUCUMOCTD COIIPOTUBIICHUS
METAJIJIOB OT TEMIIEPATYPBHI.
CBepx MpoBONMOCTH

DNEeKTpUUECKU TOK B BaKyyMe.
CBoJiCTBa 211EKTPOHHBIX IIyYKOB

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

61

[TonynpoBoIHUKH, UX

bu6mmoreka [IOK



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

cOOCTBEHHAs U TPUMECHAs
npoBoaAUMOCTh. CBOMCTBAP—N-
nepexoa. [lomynpoBoJHUKOBEIE
PUOOPHI

https://m.edsoo.ru/ff0c84ae

DNEKTPUYECKUI TOK B
pacTBopax M pacriaBax

bubmuorexa [JOK

62 SUCKTPOIIMTOB. https://m.edsoo.ru/ff0c82ba
DNEeKTPOIUTHYECKAS
JUcconuanus. JNeKTPOIIn3
DNEKTPUYECKHI TOK B Ta3ax.

63 CamocTosTeIbHBIN U bubnuorexa [JOK
HECAaMOCTOSITEIIbHBINA pa3psijl. https://m.edsoo.ru/ff0c84ae
Monnus. [nazma
DnexTpuyeckue nprudopsl U

64 YCTPOWCTBA U UX IIPAKTUYECKOE bubnnorexka [JOK
npuMmeHenue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
6e30macHOCTH

65 O6o0maromuii ypok bubnmnoreka [JOK
«INEKTPOIMHAMHKA» https://m.edsoo.ru/ff0c88be
KonTponbHas pabora mo Teme

66 «Quekrpocratuka. [TocTosHHBIM bubnuoreka [IOK
3neKTpudeckuil Tok. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX Cpeaax»

Pesepsubiit ypok. KonTponbsHas
- oa 601; o Twa P BuGmiorexa LIOK
https://m.edso0.ru/ff0c8c56
"OnexTpoauHamuka'
Pe3epBHbIit ypok.
68 O06o006maromuii ypok 1mo TeMam bubmmorexa [TOK

10 xmacca

https://m.edsoo.ru/ff0c8f6c



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
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I10

[IPOTPAMME o8



11 KUIIACC

KoanuecTBo 4acoB

JJIeKTPOHHBbIE HU(PPOBHIE

Ne Jlara
w/n Tema ypoka Beero Konrpoabnbsie IIpakTHueckue e — o0pa3oBaTe/bHbIE
padoThI padoTshI pecypchl
ITocTossHHBIC MArHUTHI U UX
B3auMOJIecTBHE. MarHuTHOE IOJIE. bu6mmoreka [JOK

1 . 1
BekTop MarHUTHOM MHTYKIIUH. https://m.edsoo.ru/ff0c9778
JIvHMM MarHUTHOW MHAYKUUU
MarnuTHO€e 1oJie TPOBOIHUKA C

5 TokoM. OnbIT Dpcrena. 1 bu6mmoreka [JOK
B3auMoeiicTBrE TPOBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGopatopHas padora «M3yueHue

3 MaFHIleHOIEO noiﬂ KaTyHJKI/Iy: 1 1 Bubmorexa IOK

https://m.edsoo.ru/ff0c98fe
TOKOM)
JlelicTBME MArHUTHOTO TIOJIS Ha
MIPOBOJIHUK C TOKOM. Cuita Amriiepa.

4 JlaGoparopHas paboTa 1 1 bu6nuorexa [IOK
«HccnenoBanue nemcTBus https://m.edsoo.ru/ff0c9ac0
MOCTOSTHHOTO MarHUTa Ha PaMKy C
TOKOM
JlelicTBEe MarHUTHOTO IIOJIS Ha

5 JBUXKYITYIOCS 3apsHKEHHYIO 1 bubmuoreka [JOK
yactuiy. Cuna Jlopenna. Pab6ora https://m.edsoo.ru/ff0c9df4
cuiibl JIopeHna
DIIeKTpOMarHuTHasT WHIYKITHUSI.

6 [ToTok BekTOpa MarHUTHOU 1

unaykuuu. DJ1C uaaykuun. 3akoH



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

AJNIEKTPOMATHUTHON UHAYKIIUU
®dapages

JlaboparopHas pabota
«HccnenoBanue sSBJICHUS
3HeKTpOMaFHHTHOﬁ UHAYKIUH

NunykTuBHOCTD. SIBIICHUE
camonnykuuu. J1C
CaMOUHYKIIUU. DHEPrust
MarHUTHOTI'O TOJISl KaTYLIKU C TOKOM.
DIIeKTPOMArHUTHOECTIONE

TexHuueckue ycTpoicTBa u ux
MIPUMEHEHHUE: MOCTOSIHHBIE MAarHUTHI,
AJIIEKTPOMATHUTHI,
AJIEKTPOJIBUTATENh, YCKOPUTETH
AJIEMEHTAPHBIX YaCTHII,
WHIYKIIMOHHAS TIeYh

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

10

11

12

Ob6o6maromuit ypok «MarautHoe
noJie. DJIEeKTpOMarHuTHas
WHTYKITS

Konrponbnas pabora no reme
«MarHurtHoe 1oue.
DJIeKTPOMAarHUTHAS HHYKIIHS

CBOOOIHBIE MEXaHNYECKHE
konebanus. 'apMoHndeckue
KoneOaHusl. YpaBHEHUE
TapMOHUYECKHUX KOIeOaHUH.
[IpeBpaiienue sHepruu

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cab82

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cad58

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcaf06

13

JlaboparopHas pabota
«HccnenoBanue 3aBUCUMOCTH



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

neproja MajbIX KOJIeOaHH rpy3a
Ha HUTHU OT JUIMHBI HUTH U MACChI
rpy3a»

14

KonebarenbHbIi KOHTYP.
CBOOOIHBIE IEKTPOMArHUTHBIE
KOJIeOAHUS B HJI€ATEHOM
KoJsie0aTeIbHOM KOHTYpE. AHAIOTHUS
MEX/1y MEXaHHYECKHMH U
9JIEKTPOMAarHUTHBIMU KOJICOaHUAMH

bubmuorexa [JOK
https://m.edsoo.ru/ff0ch820

15

®opmyna Tomcona. 3akoH
COXpPaHCHUA SHCPIrur B HACAJIbHOM
K0JIeOaTeITIbHOM KOHTYpE

bubmuoreka [JOK
https://m.edsoo.ru/ffOch9c4

16

[Ipencrasienue o 3aTyxaromux
KosieOaHusX. BeHyXIeHHBIE
MeXaHUYEeCKHe KoueOaHusl.
Pe3onanc. BeiHyxneHHbIE
3JIEKTPOMArHUTHBIE KOJIeOaHUs

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cbbh86

17

IlepemeHHBIN TOK.

CunyconaabHBINA MEPEMEHHBIN TOK.

MoniHOCTh NEPEMEHHOIO TOKA.
AMIUTMTYIHOE U IEWCTBYIOIIEE
3HAUEHUE CUJIbI TOKA M HANIPSKEHUSI

bu6mmorexa [IOK
https://m.edsoo.ru/ffOchd34

18

19

Tpancdopmarop. [IpoussocTso,
nepegava u norpedieHue
3JIEKTPUYECKON SJHEPTUN

YCTpOUCTBO U IPAKTUYECKOE
IIPUMEHEHHUE DIIEKTPUIECKOTIO
3BOHKQ, F€HEpaTopa NepeMEHHOT0
TOKa, JINHUH 3JIeKTporiepeaay

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

DKOJIOTUYECKHE PUCKU IIPU
IPOU3BOICTBE AIEKTPOIHEPT UL

20 KynbTypa ucnonb3oBaHus
AJIEKTPOIHEPTHH B IOBCEAHEBHOU
KU3HU
MexaHu4eckre BOJIHBI, YCIOBHS
acnpoctpanenus. [lepuon.
21 I(DjKOpPOCTBppaCHpOCTpaI})Ierlﬂ u bubmorexa LIOK
https://m.edsoo.ru/ff0cca54
JuiHa BONHEL. [lonepeynsie u
MPOJIOTILHBIE BOJHBI
99 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTH bubnuotexa [JOK
3ByKa. Beicora Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DJEeKTPOMAarHUTHBIEC BOJHBI, UX
23 CBOfIC”lI“)Ba u ckopocTb. [lkana Brbmiorexa LIOK
https://m.edsoo.ru/ffOccfe0
AIIEKTPOMArHUTHBIX BOJTH
[TpuHIUIIBI paTHOCBSI3U U
24 TeneBuaeHus. Pazsurue cpencts
cBs3u. Pagnonokamnus
o5 Konrtponsnas pabdora «Konebanus u bu6nuorexa [IOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpamonnHEHOE pacpOCTpaHEHNE
26 CBETa B OJIHOPOJHOM Cpejie. bubmuorexa [JOK
ToveuHslit ©IcTOUHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
CBeTa
OrtpaxkeHue cBeTa. 3aKOHBI
27 0T§a>1<eHm cgeta. [loctpoenue Brbmiorexa LIOK
5 https://m.edsoo.ru/ff0cd4e0
M300paXeHU B IJIOCKOM 3€pKalie
28 IIpenominenue ceera. I[lonHoe bubmuorexa [IOK

BHYTPEHHEE OTPaKCHUE.

https://m.edsoo.ru/ffOcd7f6



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

[IpenenbHbIi yroi MOJIHOrO
BHYTPEHHETO OTPa)KECHUS

JlaboparopHas pabota «3mepenue

bubmuoreka [JOK

29 TIOKa3aTes IPEJIOMIICHHS CTEKIIa https://m.edsoo.ru/ff0cd67a
JIunzel. [octpoenue nzobpaxenuii

30 B JIMH3E. CDopf/[yna TOHKOprJII/IHSBI. bubmmorexa LIOK

https://m.edsoo.ru/ffOcddle

YBenuueHue JIUH3bI
JlaGopaTopHnas pabota

31 «UccnenoBanue cBOMCTB
M300paKeHHI B TUH3AX)
Hucnepcus ceeta. CII0XKHBIN COCTaB

32 6enoro csera. L{Ber. JlabopaTopHas
pabora «HabmoneHne nucrepcuu
CBETa»

33 Wurepdepennus creta. Judpaxus bubnuorexa [JOK
ceta. JludpakiuonHas pemeérka https://m.edsoo.ru/ffOced22

34 ITonepedHOCTh CBETOBBIX BOJIH. bu6nuorexa [IOK
[Monsipuzanus cBera https://m.edsoo.ru/ff0cf02e
OnTuueckue npudOpsI U YCTPOICTBA

35 U YCIIOBHSI X 0€3011acHOTrO
MPUMEHEHUS
['paHUIBI TPUMEHHUMOCTH

36 KJIACCUYE€CKOM MEXaHUKH. bu6mmorexa [IOK
[Toctynars! crienuaibHOW TEOPHH https://m.edsoo.ru/ff0cf862
OTHOCHUTEIILHOCTH
OTHOCHUTENBHOCTh

37 OJIHOBPEMEHHOCTHU. 3aMe/IJICHHE bubmmorexa [JOK

https://m.edsoo.ru/ffOcfa42

BPEMEHHU U COKpPAIECHUE JITTHHBI

38 DHeprusi U UMITYJIbC bubnmoreka [JOK



https://m.edsoo.ru/ff0cd67a
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

PEAATUBUCTCKON YacTUIbl. CBS3b
MAaccChl C SHEPTUer U UMITYJIBCOM.
DHEPrUsnoKos

https://m.edsoo.ru/ffOcfc68

KonTtponbHas padora «OnTuka.

bubmuorexa [JOK

39 O i
CHOBBI CHICIHATLHOM TCOPHH https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEJIBHOCTH)
40 ®otonbl. Dopmyna [1nanka. bubnuoreka [IOK
DHeprus 1 uMIysic GoToHa https://m.edsoo.ru/ff0cfel6
o | o e
' o https://m.edsoo.ru/ffOcffc4
CroneroBa
o ;a;KOHI)I (})oroa(b(pqi:maﬂ (;:é))aBHeHI/Ie Butorexa LOK
wHITelHa 11 horodddexra.
g https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» gorosdppexra
o | o ommE
Ba. XMMHUYECK HCTBU
8 A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHu4eckue ycTpocTsa u
MPaKTUYECKOe TPUMEHEHHE:
44
dboTornemMeHT, GOTOIATUHK,
COJIHEUHas OaTapesi, CBETOINO/
45 Pemenue 3amau no reMe «9JI€MEHTEI bubmuoreka [JOK
KBAHTOBOM OIITHKMN https://m.edsoo.ru/ff0d0302
45 idoueg)h aT(;AI/IIa T(;Mco:;.{ OIBITH Butmorexa LIOK
C3CPOOPAA HO PAcCEARHIO O https://m.edsoo.ru/ff0d091a
yactull. [[nanerapHas moaens atoma
bu6mmoreka [JOK
47 IT b
OCTYTIATRI bOpa https://m.edsoo.ru/ff0dOafa
48 Wznydenue u nornomenue GOTOHOB bubnmoreka [JOK



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
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa

IIPU [IEPEXO0/IE ATOMA C OJJTHOTO
YPOBHS SHEPTUU Ha Apyroi. Bubl
CIIEKTPOB

https://m.edsoo.ru/ff0d0afa

49

BosmoBele cBorcTBa yacTHI. BOTHEI
ne bpouia. KopnyckynspHo-
BOJIHOBOM Ayanu3M. CIOHTaHHOE U
BBIHYKJICHHOE U3JIyYCHHE

bubmuoreka [JOK
https://m.edsoo.ru/ff0d0ca8

50

OTKpBITHE PAIUOAKTUBHOCTH.
OmnsiTel Pesepdopaa mo
OIIPEJICJICHUIO COCTaBA
PAAOAKTUBHOI'O U3JTYYCHUA

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

o1

52

53

54

CaoiicTBa anbda-, 6era-, raMma-
u3iydeHus. BiausHue
PaIMOAKTUBHOCTH HA KUBBIC
OpTaHU3MBI

OTkppITHE IPOTOHA U HEUTPOHA.
N3otonsl. Anbda-pacnan.
ONEKTPOHHBIM U TO3UTPOHHBIN
Oera-pacrnan. ['amMmma-u3inydeHue

OHeprus CBA3U HyKJIOHOB B Si7Ipe.
SInepusle peakuuu. SAnepHbii
peaktop. [Ipo6iembl, IEPCIEKTUBHI,
9KOJIOTMYECKHUE aCIEKTHI SJIEpHON
SHEPreTHKU

DneMeHTapHble YacTullbl. OTKpBITHE
Mo3UTpoHa. MeTo Ikl HAOMIOICHUS U
pEerucTpaIyu 3JIEMEHTaPHBIX
yactull. Kpyrieiicron
«DyH1aMEHTAIbHbIE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1162

bubmuoreka [JOK
https://m.edsoo0.ru/ff0d1356

bub6mmoreka [JOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

B3auMoaencTBrud. EAUHCTBO
(U3UYECKOM KApTUHBI MUPAY

55

Bun 3Be3nnoro neba. Co3sesqus,
SPKUE 3BE3/Ibl, IIJIAHETHI, UX
BuauMoc ABrkeHue. CollHeUHas
cHcTeMa

56

57

58

59

60

Comnuie. CoHeuHass akTUBHOCTb.
Wcrounuk sneprun ConHua v 3B€37

3BE3/1bI, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/bI [NIABHOU
MOCJIEI0BAaTEIbHOCTH. BHyTpeHHee
cTpoenue 38€31. COBpeMEHHbIE
MIPEICTABJICHUS O IPOUCXOKIACHUHU U
sBostonnu ConHIa U 3BE3]

Muieunsiii [yt — Hama
I"anakTuka. I[lonoxenue u
neuxenne ConHna B ["anakTuke.
lNanmakTuku. YE€pHbIe IbIPHI B
AIpaxraJakTHK

Bceenennas. PasOeranue rajakTHk.
Teopus bosnbioro B3peiBa.
PenukroBoe uznydeHue.
MertaranakTuka

Hepermennsie npo0iaembl
aCTPOHOMHHU

61

KonTtponbHas pabota «71€eMEHTHI
ACTPOHOMHUU U aCTPOPHUIUKI»

62

O6o6mmaromuii ypok. Poib ¢pusuku
U aCTPOHOMHUH B SKOHOMHYECKOH,




TEXHOJIOTHYECKOM, COIMAIbHOM B
ATUYECKOH chepax NesaTeTbHOCTH
YyeJioBeKa

63

O6o6marmuii ypok. Pons u Mmecto
(GU3UKK ¥ aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE
MHpa

64

O6o6maromuii ypok. Poib
¢du3nveckoii Teopun B
(dbopMHpOBaHUY TIPEICTABICHUH O
¢u3nvecKoil KapTHHE MHUpa

65

O6o6maromuit ypok. Mecrto
(U3HYECKON KapTUHBI MUPA B
00111eM psiTy COBPEMEHHBIX
€CTECTBCHHO-HAyIHBIX
MPEJCTABICHUI O IPUPOJIE

66

67

68

PesepBHBIi ypok. MarHuTHOE 1oJIE.
DNeKTpOMarHuTHAas MHIAYKIINS

PesepBHbIil ypok. Ontuka. OCHOBBI
CIIEUaTIbHON TEOpUHr
OTHOCUTEIbHOCTH

Pesepnnrii ypok. KBantoBas dusuka.

DJeMEeHTBl aCTPOHOMUU U
acTpopu3uKu

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68



https://m.edsoo.ru/ff0d1784

YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA3OBATEJIBHOI'O
MHNPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI51 YYEHUKA

» ®usmka, 10 knacc/ KacesinoB B.A., O01IecTBO ¢ OrpaHU4YeHHON OTBETCTBEHHOCTHIO
«APODA»; AkmmonepHoe obmectBo «M3marenscTBo «IIpocBenienne»

» ®dusmka, 11 kiracc/ KacesinoB B.A., O011ecTBO C OrpaHUYeHHON OTBETCTBEHHOCTHIO
«APODA»; AkmmonepHoe obmectBo «M3marenscTBo «IIpocBenienne»

METOANYECKHUE MATEPHUAJIBI 1JIs1 YYUTEJIA
YMK «®u3suka. ba3ossiit ypoBens. 10 kiaace»

1. ®usuka. bazossrit ypoBens. 10 knacc. YueOnuk (aBtop B.A. KacesiHoB).

2. ®usuka. bazossrii yposens. 10 kimacc. Meronndeckoe nmocobue (aBrop B. A. KacesiHOB).
3. ®usuka, 10 knacce, Aunakruueckue matepuansl, Mapon A.E., Mapon E.A.,

4. ®usuka. 3agaunuk. 10-11 kmaccel - Peimkesuu A.I1.

5. DnexTponHas opMa yuyeOHHKA.

YMK «®Pu3zuka. ba3osslii ypoBenb. 11 knace»

1. ®u3uka. bazosslil yposens. 11 knacc. YueOnuk (aBTop B.A. KacesiHOB).

2. ®usuka. ba3ossiit yposens. 11 kiacc. Metonuueckoe mo-coodue (aBtop B. A. KacesHoB).
3. ®usuka, 10 knace, unakruueckue marepuansl, Mapon A.E., Mapon E.A.,

4. ®uzuka. 3agaynuk. 10-11 knaceel - PeimkeBuy A.IL

5. DnekTpoHHas popma yueOHHUKa.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1 http://nsportal.ru - connaneHas ceTh paOOTHUKOB 00pa30BaHUSI.

2 http://markx.narod.ru/pic/ - pusuka B mkoie.

3 http://festival.1september.ru/articles/ - ¢pectuBasp negaroruuecKkux uaen
«OTKpPBITBII YPOK».

4 http:/fwww.fizika.ru/ - caiit s yanteneit QUMK U X YICHUKOB.

5 http://www.physics.ru/ - matepuansi mo ¢pusuke.

6 www . ege .edu.ru - mapopmaronssiii mopran EI'D.

7 http :// school - collection . edu . ru / - equnasikomnexius [{OP
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