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IHHOACHUTEJBHAA 3AIINCKA

[Iporpamma 1o ¢Qu3uke ©0a30BOTO ypOBHS Ha YpPOBHE CpeaHero oOmiero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TIIOJIO)KEHUH U TpeOOBaHMI K pe3yabTaraM OCBOEHHS OCHOBHOM
obOpasoBarenbHON mporpamMMmsbl, npeactaBieHHbx B @I'OC COO, a Takxke ¢ yuérom deaepaaibHON
paboueil mporpaMMmbl BOCHHTAaHUS U KOHLEMIMHM TpenojaBaHus ydeOHOro mpeamera «@Dusmka» B
oOpa3oBaTenbHbIX  opranuzamusx  Poccuiickoit ~ depepaumu, — peanu3ylOUMX  OCHOBHbBIE
00pa30BaTeIbHbIE IPOTrPAMMBI.

Copnepkanue mporpamMMbl 1o (pU3MKEe HampaBiIeHO Ha (OPMHUPOBAHHUE E€CTECTBEHHO-HAYYHOU
KapTuHbl Mupa oOywaromuxcst 10—-11 xmaccoB mpu oOyueHnu ux (usuke Ha 6a30BOM YpOBHE Ha
OCHOBE CHUCTEMHO-JESITEIbHOCTHOIO noaxona. IlporpamMa mo ¢usuke cOOTBETCTBYET TpeOOBaHUSAM
OI'OC COO K IUIaHMPYEMBIM JIMYHOCTHBIM, IPEAMETHBIM U METANPEAMETHBIM pe3yJibTaTaM
o0y4yeHMsI, a TaKXe YYMThIBAET HEOOXOAMMOCTb peaTU3alMM MEXIPEAMETHBIX CBs3ell (QU3UKU C
€CTeCTBEHHO-HAYYHBIMU yYEOHBIMH IpeaMeTaMu. B Hell ompenemnstoTcsi OCHOBHBIE LENHU W3Y4eHUS
Gu3uKu Ha YpOBHE CpeJHEero oOLero oOpa3oBaHMs, MJIAHUPYEMblE pPE3YyJbTaThl OCBOEHHS Kypca
($U3UKHU: INYHOCTHBIE, METAIIPEIMETHBIC, IIPEAMETHBIC (Ha 6a30BOM ypOBHE).

[Tporpamma 1o ¢u3uKe BKIOYAET:

e [IJITaHUPYEMbIE PE3YJbTaThl OCBOCHUS Kypca (U3MKUM Ha 0a30BOM ypOBHE, B TOM YHUCIE
IIpeIMETHBIE PE3YJIbTAThI IO rojIaM O0yUYEHUs;

e cojiepanue yuyeOHoro npeamera «Pu3ukay» 1o rojgam ooydeHusl.

®dusnka Kak Hayka o HambOosiee OOLIMX 3aKOHaX IPUPOABI, BBICTYIAs B KadyecTBE y4eOHOro
peIMeTa B IIKOJIE, BHOCUT CYILECTBEHHBIM BKJIaJ, B CHUCTEMY 3HaHUI 00 OKpYKalOIEM MHpE.
[IkonbHBIA Kypc GU3UKU — CUCTEMOOOPA3YIOMIMN JUIsl €CTECTBEHHO-HAYUHBIX YUEOHBIX NPEIMETOB,
MOCKOJIbKY (M3MYECKHE 3aKOHBI JIEKAaT B OCHOBE NPOIIECCOB M SBICHHHA, H3y4aeMbIX XHMHEH,
Ouonoruelt, gusnueckoil reorpadpueit u actpoHomuei. lMcrnonb3oBaHWE M AKTHBHOE NPUMEHEHHUE
¢u3nUecKux 3HAHUI ONpenensieT XapakTep W pa3BUTHE pPa3HOOOPa3HBIX TEeXHOJOrHi B cdepe
SHEpPreTUKH, TPAHCIOpPTa, OCBOEHHMsS KOCMOCA, IIOJIyY€HUs HOBBIX MaTEpUaloB C 3aJaHHBIMHU
cBoiictBamu U Apyrux. M3yduenne Qpu3vKku BHOCUT OCHOBHOM BKJIaJ B (POPMHpPOBAHUE €CTECTBEHHO-
Hay4YHOH KapTHHBI MHpa oOyyaromuxcs, B (OpMUpOBaHME YMEHMH NPUMEHATh HAay4YHBIH METO]
MO3HAHUS NP BHIMOJIHEHUH UMU YUEOHBIX UCCIIEIOBaHUM.

B ocHoBy Kkypca ¢(u3uMku uis ypoBHSA cpefHero oOmiero oOpa3oBaHMs IOJIOKEH psa UIACH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 TOCTPOEHUSI.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypcC SBJISETCS JOIMUYECKH 3aBEPUIEHHBIM, OH
COJIEP)KUT MaTepHall M3 BCEX pa3/ieloB (U3MKH, BKIIOYAET KAaK BOIPOCHl KJIACCHUYECKOM, Tak M
COBPEMEHHOM (DU3HKH.

Hoesn cenepanuzayuu. B cOOTBETCTBUU C HEMl Marepuan Kypca (U3MKH OOBEAUHEH BOKPYT
¢usnueckux teopuil. Begymum B Kypce sBisercss (popMuUpOBaHHE MPEICTABICHUNA O CTPYKTYPHBIX
YPOBHSIX MaTe€pHH, BELIECTBE U IOJIE.

Hoes eymanumapuzayuu. EE peanuszanus NpeAnoyiaraeT HCIOIb30BaHHE T'yMaHUTapHOTO
noTeHlrana (GU3NYECKOM HayKH, OCMBICIEHHE CBS3HM pPa3BUTHS (DU3HKU C pa3BUTHEM OOIIECTBa, a
TaKXe ¢ MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMHU M HKOJIOTHYECKUMU MpoOIeMaMH.

Hoes npuknaomoii nanpasnennocmu. Kypc Qu3uku mpezmnonaraeT 3HAKOMCTBO € IIUPOKUM
KPYTrOM TEXHUYECKHX U TEXHOJOTMYECKUX MPUJIOKEHNN N3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes oxonocuzayuu  peanusyeTcsi TOCPEACTBOM  BBEACHHUS DBJEMEHTOB  COJAEpKaHMUS,
NOCBALIEHHBIX 9KOJIOTUYECKUM MPOOJIeMaM COBPEMEHHOCTH, KOTOPHIE CBS3aHbl C PA3BUTHUEM TEXHHUKH
U TEXHOJOrHi, a Takke OOCYXIEHHs MpoOJieM paluOHAIBLHOTO MPUPOJONOIL30BAHUS U
HKOJIOTHYECKOM Oe30MacHOCTH.

Crep)KHEBBIMU dJIEMEHTaMH Kypca (U3UKHU Ha YPOBHE CPEIHETO 0011ero o0pa3oBaHus SBISIOTCS
¢usnueckue Teopuu (HopMHUpPOBAHUE MPEACTABICHUN O CTPYKTYpe MOCTPOSHHs (PU3NUECKON TEOpHH,
poiau (QyHIAMEHTAJIbHBIX 3aKOHOB M IPHUHIMIIOB B COBPEMEHHBIX IPEACTaBICHUSAX O IPUPOAE,
IpaHuLIaX IPUMEHUMOCTH TEOPH, Ul OIMCAHUS €CTECTBEHHO-HAYUYHBIX SIBJIEHUM U IIPOLIECCOB).

CHCTEeMHO-ICATETLHOCTHBIN MOJAXO0A B Kypce (DU3MKU pealu3yercss NMPekIe BCEro 3a Cuér
OpraHu3alii SKCIEPUMEHTAIBHON JeATeNbHOCTH oOydatommxcs. [lng 06a30Boro ypoBHS Kypca
GU3MKH — 3TO MHCIIOJIB30BAaHHE CHCTEMBbl (DPOHTANBHBIX KpPAaTKOBPEMEHHBIX 3KCIIEPUMEHTOB MU
71a0opaToOpHBIX padoT, KOTOPhIE B IporpaMMe Mo (pu3nke 0ObEeMHEHBI B OOLINI CIMCOK YYEHUYECKUX
NPaKTUYECKUX Pa0OT. BelneneHne B yka3aHHOM IiepedHe J1a0OpaTOpHBIX padoT, MPOBOAMUMBIX IS



KOHTPOJISI M OIIGHKH, OCYIIECTBIISETCS YYaCTHHKaMU o00pa3oBaTENbHOrO Tpolecca HUCXOAs W3
0COOEHHOCTEH TIIAaHUPOBAHMS M OCHAIECHUs KaOuHeTa ¢usuku. [Ipu 3ToM obecrieunBaeTcsi OBIaICHUE
00ydJarmUMHUCS YMEHUSMHU TPOBOJIUTh KOCBEHHBIE W3MEpPEHUs, HCCICIOBAaHUS 3aBUCHUMOCTEH
bu3nYeCKUX BEIMYMH U IOCTAHOBKY OMBITOB IO MIPOBEPKE MPEII0KEHHBIX TUIIOTES.

Bonbmoe BHUMaHuE ynemsieTcs peHIeHUI0 pacu€THBIX W KAa4eCTBEHHBIX 3ajaad. Ilpu stom mis
pacuéTHBIX 3a/a4 MPUOPUTETOM SIBISIIOTCS 3aJaud C SBHO 33JaHHON (PU3MYECKOH MOJEIbIo,
MO3BOJIAIOIINE IPUMEHATh U3YyUEHHbIE 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJJHOTO pa3jeiia Kypca, Tak
U UHTErpupysl 3HaHHUS U3 pa3HbIX pas3aenoB. (s KauecTBEHHBIX 3a/ad MPUOPUTETOM SIBISIOTCS
3aJaHusl Ha OOBSACHEHHE NMPOTEKaHUs (PU3NUYECKUX SBICHUN W MPOIECCOB B OKPYKAIOLICH >KHU3HH,
TpeOyroriue BeIOOpa (pu3ndeckoi MOIEH JIJIsl CUTyallH MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpeboBanmsimu GI'OC COO k marepualbHO-TEXHUYECKOMY OOECIICUEHUIO
ydqeOHOro mpoiiecca 0a30BbI ypOoBEHb Kypca (PU3MKHM Ha YpOBHE CpeaHero oOmiero oOpazoBaHHS
JIOJDKEH M3y4aTbCsl B YCIOBUSX MPEIMETHOTO KaOuHeTa (PM3MKU WM B YCIOBHUSX MHTETPUPOBAHHOTO
KaOMHEeTa MPeIMETOB €CTECTBEHHO-HAYYHOTO ITUKIa. B kabuHere GU3uKu T0KHO OBITh HEOOXOIUMOE
nabopaTopHoe 000pyIOBaHME JAJIS BBHIIOJHEHUS YKa3aHHBIX B MpOrpamMMme No (U3UKE YYEHHYECKUX
MPAKTUYECKUX padOT U IEMOHCTPAIIMOHHOE 00OPY/IOBAHHE.

JleMoHCTpanmoHHOE 000pyAOBaHNE (POPMUPYETCSI B COOTBETCTBHH C MPHHIIUIIOM MHHUMAIIbHOM
JIOCTaTOYHOCTH U 0OecreyrBaeT MOCTAHOBKY NMEPEYUCICHHBIX B MpOrpaMMe Mo (PU3MKe KIFOUYEBBIX
JNEeMOHCTpAallMid Ui WCCIICAOBAHUS M3y4aeMbIX SBICHHA W MPOIECCOB, SMIMPHUYECKHX U
byHIaMEHTabHBIX 3aKOHOB, HX TEXHUYECKUX MPUMEHEHU.

JlaGopaTtopHoe 00OpYyHZOBaHUE JJISi YUCHHUECKUX MPAKTHUYECKUX padboT (opMHUpYyeTcs B BHIE
TEMaTUYECKUX KOMILUIEKTOB U 00ECIeurnBaeTcsl B pacuére OJHOr0 KOMIUIEKTa Ha JBYX OOYYaroIIuXcs.
TemaTudeckue KOMIUIGKTHI Ja0OpaTOpHOTO O00OpYyIOBAaHWS JIOJDKHBI OBITH TIOCTPOCHBI Ha
KOMIUIEKCHOM HCIIOJIb30BaHUM AHAJOTOBBIX U HUGPOBBIX NPUOOPOB, a TaKKE KOMIIBIOTEPHBIX
WU3MEPUTEIIBHBIX CUCTEM B BUJE IU(POBBIX JTaOOpaTOpHUid.

OCHOBHBIMU IEJIAMU U3Y4YeHHs PU3UKU B 00IIIEM 00pa30BaHUU SBISIOTCS:

e hopMupoBaHHEe WHTEpPECa M CTPEMIICHHS OOYYAIOIMXCsS K HAYYHOMY HM3YYECHHUIO TPUPOJIBI,
Pa3BHUTHE WX HHTEUICKTYAIBHBIX U TBOPUYSCKUX CITOCOOHOCTEH;

epa3BUTHE TPEACTABICHUH O  HAYYHOM  MeETOJe TMO3HaHusi ©  (HopMHpOBaHHE
HCCJIEIOBATENLCKOTO OTHOIICHHUS K OKPYXKAIOIIUM SIBICHUSM;

¢ hopmMHpoBaHUE HAYYHOI'O MUPOBO33PEHHUS KaK pe3yibTaTa U3y4eHHs] OCHOB CTPOCHUSI MAaTEPUU
U QyHJaMEHTAJIbHBIX 3aKOHOB (DPU3UKH;

e opmupoBaHUE yMEHHI OOBSICHATH SBICHUS C HCIONb30BaHHEM (U3UYECKUX 3HAHUUH H
HAYYHBIX JOKa3aTeNIbCTB;

¢ hopmupoBaHUE MpeACTaBICHUN O POJM (PU3UKU JUIS PA3BUTUSA JPYTUX €CTECTBEHHBIX HayK,
TEXHHUKHU ¥ TEXHOJOTHH.

Joctrxenne 3TUX 1enel odecrneynBaeTcs peleHneM CIeAYoIuX 3a/1ad B MPoLecce U3yuyeHus
Kypca (hU3UKH Ha YPOBHE CPETHETO OOIIET0 00pa30BaHuUs:

¢ IpHOOPETEHNE CUCTEMBI 3HAHUI 00 001X PU3NYECKUX 3aKOHOMEPHOCTAX, 3aKOHAX, TEOPHUSX,
BKITIOYasT MEXaHWKY, MOJICKYJSIPHYIO (PH3UKY, JJIEKTPOJNHAMHUKY, KBAHTOBYIO (DH3UKY M DJIEMEHTHI
acTpo(u3uKH;

e hopMHpOBaHUE yYMEHHI NPUMEHSATH TEOPETUYCCKHE 3HAHUS JUISI OOBSICHCHHS (U3HUYSCKUX
SIBIICHUH B TIPUPOJIE M JUTS IPUHATHS MPAKTUYSCKUX PEIICHUH B TIOBCETHEBHOM KU3HU;

® OCBOEHHME CIOCOOOB pEIICHHs Pa3IMYHbIX 33734y C SBHO 3aJJaHHOM (pu3nyeckoil MoJelnblo,
3a/1a4, MOPa3yMEBAOIINX CAMOCTOSITENIFHOE CO3/laHne (PU3MUECKON MOJENH, aJIeKBaTHON YCIOBUSM
3a]a4H;

eoOHMMaHWEe (U3MYECKUX OCHOB W TMPHUHIMIIOB JACWCTBUS TEXHHUYECKUX YCTPOICTB H
TEXHOJIOTHYECKHX MPOIIECCOB, MX BIUSHUS HA OKPYKAIOIIYIO CPENY;

®OBJA/ICHUE METOJAAMH CaMOCTOSITEIbHOTO IUIAHUPOBAHUA U TPOBEACHUSA (U3HUECKUX
DKCIIEPUMEHTOB, AaHalIW3a W UWHTEpIpeTanud HWHPOpPMAIMK, ONPEIeICHHUs JIOCTOBEPHOCTHU
MOJIyYEHHOTO PEe3yJIbTaTa;

®CO3/IaHME YCJIOBMM M1 pPa3BUTUSA YMEHUHU IIPOEKTHO-HCCIENOBATEIbCKON, TBOPYECKON
NeSITeTbHOCTH.



Ha u3yuenne ¢usuxu (6a30BbIil ypoBEHb) HAa YPOBHE CPEIHETO 001Iero 0Opa3oBaHUs OTBOAUTCS
136 gacoB: B 10 kmacce — 68 gacoB (2 yaca B Hezen0), B 11 kimacce — 68 yacoB (2 yaca B HEJEIIO).

[Ipennaraemelii B mporpamme mo (pusuke nepeyeHb JabOpaTOPHBIX W MPAKTUYECKUX pPadboOT
SIBIISIETCSI PEKOMEHIOBaHHBIM, YUUTENb JEIaeT BEIOOP MPOBEICHHUS JTaOOPaTOPHBIX PabOT U OIBITOB C
y4€TOM MHIMBUAYAIBHBIX OCOOCHHOCTEN 00yJarOIIUXCS.

COILEPKAHUE OBYYEHUSA
10 KJIACC
Pa3nen 1. ®u3uka u MeTOAbI HAYYHOT0 MIO3HAHUS
Ousnka — Hayka o mnpupone. Haydynble MeTonIbl TO3HaHMS OKpy’Karomero mupa. Poib

IKCIEPUMEHTA M TEOPHH B IIPOIIECCE MO3HAHMS TPUPOIbl. DKCIIEPUMEHT B (PH3UKE.
MogenupoBanue Gpu3nuecKux siBieHUH U npoueccoB. Hayunsle runores3sl. @u3nueckue 3aKOHbI
U Teopuu. [ paHUIIBI TPUMEHUMOCTH (PU3UUECKUX 3aKOHOB. [IpuHINIT COOTBETCTBUSI.

Ponb u Mecto ¢uszuku B (GOPMUPOBAHHM COBPEMEHHOM HAay4yHOHl KapTUHBI MHpa, B
IPAKTUYECKON AESITEIbHOCTH JIIOAEH.

Jlemoncmpayuu

AHaoroBbsle ¥ MU(PPOBBIC U3MEPUTEIIBHBIC IPUOOPHI, KOMITBIOTEPHBIC TATYHKH.

Pa3zgen 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe aBuxkeHue. OTHOCUTEIBHOCTh MEXaHWYECKOro JBWKeHHs. CucremMa oTcuéra.
Tpaexropus.

[lepemenienne, CKOpPOCTh (CpemHssE CKOPOCTh, MTHOBEHHasi CKOPOCTb) M YCKOpPEHUE
MaTepUaIbHOM TOYKU, WX MPOEKIMH Ha OCH CUCTeMbl KoopnauHat. ClioKeHuEe NepeMenieHud u
CJI0’KE€HUE CKOPOCTE.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsAMOJUHEHHOe nBMxkeHHe. [paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IyTU U NEPEMELICHHUS MaTEPUAIbHON TOUYKU OT BPEMEHH.

CBoboaHoe majieHue. Y CKopeHue CBOOOIHOTO TaICHHUS.

KpuBonuneiinoe aBuxxeHue. J[BuxeHne MatepuaibHON TOUKH MO OKPYKHOCTH C IOCTOSIHHOM IO
MOJYJIIO CKOPOCTBIO. YTJIOBasi CKOpPOCTh, JHUHEHHas ckopocTh. [lepmomx u wactora oOpaieHwus.
[{eHTpOCTPEMUTENBHOE YCKOPEHUE.

TexHU4YeCKHe YCTPOMCTBA W MPAKTUUYECKOE TMPUMEHEHHE: CIHUJIOMETpP, JBUKEHUE CHAPSJIOB,
LEMHbIE U pEeMEHHBIE TIEpPEeIayn.

Jlemoncmpayuu

Mopenb cucteMbl 0OTCUETA, MILTIOCTPALIAS KHHEMAaTUYECKUX XapaKTEPUCTUK JABUKECHUSI.

[IpeoOpazoBanue NBHKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3ayXe U B pa3peKEHHOM MPOCTPAHCTBE.

Hab6monenue nerkenus tena, OpOIIEHHOTO MO/ YIJIOM K TOPU30HTY U TOPU30HTAIIBHO.

H3mepeHne yckopeHus CBOOOIHOTO MaACHHUS.

HampaBnenue ckopocTu npu ABMKEHUHU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3ydeHne HepaBHOMEPHOTO JBUKEHUS C LIEIbIO OMPEACIICHUS MTHOBEHHON CKOPOCTH.

HccnenoBanne COOTHOILIECHUS MEXKIY NYTSIMHU, NPOMJAECHHBIMU TEJIOM 3a IOCJIEeI0BaTElbHbIE
paBHBIE MTPOMEXKYTKH BPEMEHU MPH PABHOYCKOPEHHOM JIBIDKCHHH C HA4aJIbHOM CKOPOCTHIO, PaBHOM
HYIIIO.

N3yuenune ABUKEHUS MIAPUKA B BA3KOW KUIKOCTH.

W3ydeHue ABMKEHUS Tena, OPOIIEHHOTO TOPU30HTATBHO.

Tema 2. /lunamuxa

[Ipuauun orHocurenbHOocTH ['anmies. IlepBwiii 3axkoH HproToHa. MHepuuaibHbIE CUCTEMBI
OTCYETA.

Macca tena. Cuna. IIpuHuun cynepnosunuu cui. Bropoii 3akoH HproToHa a1 MaTepuanbHON
Toukd. Tpernii 3akoH HproTOHA 1151 MaTepUaIbHBIX TOYEK.

3akoH BceMupHOTo Tsrorenus. Cuna tsokectu. [lepBas kocMHuueckasi CKOPOCTb.

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



Tpenue. Bunbl Tpenus (mokosi, ckoiabxeHus, kauenus). Cuna tpenus. Cyxoe tpenue. Cuna
TPEHUsl CKOJBXEHUS M cuia TpeHus nokos. KoapduumeHnt tpenus. Cuia CONPOTHBIEHHS IpH
JBUKEHHUM TeJa B KUAKOCTU WM rase.

[TocTynaTenpHOE M BpalllaTesIbHOE ABHKEHHE a0COJIFOTHO TBEPIOTO Tea.

MoOMEHT Ccuiibl OTHOCUTEIBHO OCH BpauieHud. [lmedo cuiibl. YClnoBUS paBHOBECUSA TBEPIOIO
Tena.

TexHudyeckue yCTpoWCTBA M IPAKTUYECKOE IPUMEHEHHWE: IOALIUIIHUKH, JIBUJKCHHE
VCKYCCTBCHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBiieHnE MHEPLIMH.

CpaBHeHuE Macc B3aUMOJIEHCTBYIOIINX TEII.

Bropoii 3akon HerotoHa.

N3mepenue cuil.

CrioxxeHue cuil.

3aBUCUMOCTh CUJIBI YIIPYTOCTH OT Ae(opMariuu.

HesecomocTs. Bec Tena npu ycKOpeHHOM NOIBEME U NTAJCHUU.

CpaBHeHUE CUJT TPEHUS TOKOSI, KAUEHUS U CKOJIbKCHHUS.

VYcnoBus paBHOBecHs TBEPAOTO Tena. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

N3yuenue aBrxeHUs: Opycka 110 HaKJIOHHOM IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CUJI YIIPYTrOCTH, BOSHUKAIOUIUX B MPYKUHE U PE3UHOBOM 00paslie,
oT ux Aedopmaruu.

HccenenoBanue ycaoBui paBHOBECUS TBEPAOTO TEJIA, UMEIOIIETO OCh BPALCHUS.

Tema 3. 3aKkoHbl COXpaHEHUA 6 MEXAHUKE

Nmnynec MarepualbHOM TOUYKM (Tena), CUCTEMbl MaTepHUajbHBIX ToueK. Mmmynbc cuibl u
WU3MEHEHHNE UMITYJIbCca Teja. 3aKOH COXPaHEHUs UMITyJbca. PeakTUBHOE ABM)KEHHUE.

PaGora cunbl. MOIIHOCTH CHUJTBI.

Kunernueckas sHeprust MaTepuaibHOM TOUKH. TeopemMa 00 U3MEHEHUH KUHETHYECKOM SHEPTHH.

[TorenunanbHass sHeprus. [loTeHManpHas >HEpPrus ynpyro JAePOPMUPOBAHHON MPYKHUHBI.
[TorennuanbHas SHeprus Tena BOIU3U MOBEPXHOCTH 3eMIIH.

[ToreHunanbHble UM HeMOTEHIHMalbHblE CHIbL. CBs3b pabOThl HEMOTEHIMAIBHBIX CHUJ C
VU3MEHEHNEM MEXaHNYECKOW SHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXaHUYECKOW YHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4yeckue yCTpPOMCTBA M IMPAKTUYECKOE NPUMEHEHHE: BOJAOMET, KOMEp, IPYKUHHBIN
IIACTOJIET, IBUKEHUE PAKET.

Llemoncmpayuu

3aKOH COXpaHEeHMsI UMITYJIbCA.

PeakTuBHOE nBUXKEHUE.

[lepexon moTeHIIMAIbHON YHEPTHH B KHHETUUYECKYIO M OOpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3ydeHne abCOTIOTHO HEYNIPYTOro yaapa ¢ MOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBsi3u pabOThI CHIIBI C U3MEHEHHEM MEXaHMUYECKOW PHEPruu Tesla Ha IMpumepe
PaCTSKEHUS PE3UHOBOIO KIyTa.

Pa3nes 3. MosekyasipHasi (pM3MKa M TEPMOAUHAMHUKA

Tema 1. Ocnoebl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJOXEHUS MOJEKYISIPHO-KMHETUYECKOM TEOPHMH M HUX OIBITHOE OOOCHOBaHHE.
bpoynosckoe nBuwxkenue. Jquddysus. Xapaktep ABMKEHHUS U B3aUMOJCHCTBHUSI YacCTHUI] BEIIECTBA.
Mogenu cTpoeHHs ra3oB, >KUAKOCTEH W TBEPABIX Te U OOBSCHEHHE CBOICTB BEIIECTBAa HAa OCHOBE
3TUX Mojienel. Macca u pazmepsl Mosiekys. KonnuectBo BemectBa. [loctosiHaas ABoraapo.

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

Mogaens wuneanpHoro raza. OCHOBHOE YpaBHEHUE MOJEKYISIPHO-KMHETUUECKON TEOpHUH
UIeaTbHOTO Ta3a. AOGCONIOTHAs TeMIepaTypa Kak Mepa cpelHeil KMHEeTHUECKOW SHEPTHH TEIJI0BOro
JIBWKeHUs vacTull raza. [llkana temneparyp KenbBuna. ['a30Bbie 3aK0oHBI. YpaBHeHUE MeHaeneeBa—
Knaneiipona. 3axkon JlamproHa. M3ompoueccel B HA€aIbHOM Tra3e € IOCTOSHHBIM KOJWYECTBOM
BelecTBa. ['paduueckoe mpeacTaBiaeHUe H30MPOLIECCOB: U30TEPMa, U30X0pa, n300apa.



TexHUUecKue yCTpOUCTBA U MPAKTUYECKOE IPUMEHEHHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITH, T0KA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTBa, (poTorpadmu MOJIEKYN OpraHUuYeCKHX
COCTUHEHUN.

OnbiTe! 10 AU} PY3UH KUAKOCTEH U Ta30B.

Monenb OpOyHOBCKOTO JBUKEHHUS.

Mogens onbita ITepHa.

OnbIThL, TOKA3bIBAOIINE CYHIECTBOBAHUE MEKMOJIEKYIISIPHOIO B3aUMOCHCTBHUS.

Monens, WIUTIOCTpUPYIOLIAs IPUPOLY JaBJIECHUS ra3a Ha CTEHKH cOocyaa.

OnBIThL, WJUTFOCTPUPYIOLIME YPABHEHUE COCTOSHUS HI€AJIbHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Omnpenenenre Macchl BO3[yXa B KJIACCHOW KOMHATe€ Ha OCHOBE M3MEpeHUN 00bEMa KOMHATHI,
JIaBJICHUSI U TEMIIEPATyphl BO3/lyXa B HEMl.

HccenenoBanue 3aBUCUMOCTH MEKy ITApaMeTpaMU COCTOSIHUS Pa3peKEHHOro rasa.

Tema 2. Ocnosvt mepmoounHamurku

TepMmoanHaMuyeckasi cucteMa. BHyTpeHHsS SHEprUsi TEPMOAMHAMUYECKON CHCTEMBI M CIIOCOObI
e€¢ m3MmeHeHusd. KommyecTBo TemoTel U paboTa. BHYTpeHHSS SHEprusi OJHOATOMHOIO MJI€aIbHOIO
raza. Buasl Temonepenayu: TEMJIONPOBOAHOCTb, KOHBEKIMS, MU3TydyeHUE. YJelbHasl TEIJIOEMKOCTh
BenlecTBa. KoanuecTBo TEMaoThl npu Temionepeaaye.

[Tonstue o6 agmabatHom mporecce. IlepBolit 3aKoH TepMoanHaMuku. [IpuMeHnenue mepBoro
3aKOHA TEPMOJMHAMUKY K u3onporeccaM. I'papuueckas uHTepnperanus paboThl rasa.

Bropoii 3akon TepmoauHamuku. HeoOpaTuMocTs npoieccoB B IpUpo/Ie.

TemioBple MamuHbl. [IpuHUUNBEL nelcTBUSA TemoBbIX MamiuH. [IpeoOpasoBaHust sHepruu B
TerioBbiX MamuHax. Koadduuuent nonesnoro aeiictBust teraoBoi Mamwuubl. [{ukn Kapao u ero
KO3 PHUIMEHT MMOJIE3HOTO ACUCTBUS. DKOJOTHUECKUE TPOOIIEMBI TETIOIHEPT € TUKH.

TexHudeckue ycTpoicTBa M IMPAKTHUECKOE NMPUMEHEHUE: JABUTaTellb BHYTPEHHETO CrOpaHus,
OBITOBOW XOJOIUIbHUK, KOHTUIIUOHED.

Llemoncmpayuu

W3MeHeHne BHYTpEHHEH SHEpruu Teja IpPU COBEPIICHHUU paboOThl: BbUIET MPOOKU U3 OYTHUIKH
noJ JAeWCTBHEM CXAaToro BO3JyXa, HarpeBaHue d¢upa B JaTyHHOH TpyOkKe MyTéM TpeHus
(BUICOIEMOHCTpAITHS ).

M3MeHeHHe BHYTpEHHEH sHepruM (TeMIiepaTypsl) Tejia Mpu Terionepeaaye.

OnbIT 10 aquabaTHOMY PACIIUPEHUIO BO3/1yXa (OIBIT C BO3AYLUIHBIM OTHUBOM).

Monenu mapoBoi TypOUHBI, TBUTATENSI BHYTPEHHETO CTOPAHUSsl, PEAKTUBHOTO JABUTATEIS.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomoi

N3mepenne yaenpHON TeIIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. DPazosvie nepexoonvt

[Tapoobpa3zoBanue u KoHjeHcauus. McrnapeHune u kumeHue. AOCOIIOTHAs W OTHOCUTENIbHAsS
BIIQXHOCTh BO31yxa. HacelmeHHpId map. YaenpHas TeIioTa NapooOpa3oBaHUs. 3aBUCUMOCTH
TEMIIepaTypbl KUTIEHUS OT JaBJICHUSI.

Teépnoe Ttemo. Kpucrtammuyeckue u amopdHble Tena. AHH30TPOINHUS CBOWCTB KPHUCTAJLIOB.
Kunkue kpucramisl. CoBpeMeHHble MaTtepuaibl. [lnaBnenne u kpucramumizanus. Y IeiabHas TEIoTa
miasnieHus. CyOaumarus.

YpaBHeHUE TEII0BOro OajgaHca.

TexHuueckue ycTpoWCTBa W NPAKTHUECKOE TPUMEHEHHE: THUTPOMETp U MCUXPOMETP,
KaJIOpUMETP, TEXHOJOTUU MOJIYYEHHs] COBPEMEHHBIX MAaTEpUajoB, B TOM UHWCIIE HAaHOMAaTEpHaJOB, U
HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HaCBIIIEHHBIX MapOB.

Kunenue npu noHW>KEHHOM JaBICHUHU.

CrniocoObl U3MepeHus BIKHOCTH.

Habmionenue HarpeBaHus M IUIaBICHHS KPUCTAJUIMYECKOTO BEILECTBA.

JleMOHCTpanus KpUCTaJIIOB.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

N3MepeHne OTHOCUTENBHOM BIAXXHOCTH BO3yXa.



Pasnen 4. DaekTpoanHaMuka

Tema 1. Dnexmpocmamuka

OnexTpuzauus Teja. JNeKTpudeckui 3apsa. J[Ba Buaa ayekTpudeckux 3apsaos. IIpoBoanHukwy,
JUAJIEKTPUKU U MTOJIYIPOBOJIHUKH. 3aKOH COXPAaHEHHUSI SJIEKTPUUYECKOIO 3aps/ia.

B3aumopeiictBue 3apsiioB. 3akoH Kynona. TodedHbId 3EKTpUUECKUN 3apsll. DIEKTPUUECKOE
nosie. Hanpspk€HHOCTH anekTpudeckoro mnois. [IpuHuuMnm cyneprno3unuu 3J€KTPUYECKUX IOJeH.
JInHuM HanPsKEHHOCTH DIIEKTPUYECKOTO MOJIS.

Pabora cun snexrpocratuueckoro nois. [lorenuuan. Pasnocts nmorenuuanos. [IpoBognuku u
JIUAJIEKTPUKH B DJIEKTPOCTATUYECKOM I10J1e. J{MdeKkTpuyeckas IpOHUIAeMOCTb.

OnektpoéMkocTb. KoHaeHcaTtop. OJEKTpOEMKOCTh IUIOCKOIO  KOHJEHCATopa. HEprus
3apsKEHHOI0 KOHJIEHCATOPA.

TexHuueckne yCTpPOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: 3JIEKTPOCKON, JJIEKTPOMETP,
AJIEKTPOCTATUYECKAs 3alllUTa, 3a3€MJIEHUE AIJIEKTPONpUOOpOB, KOHAEHCATOpP, KOIUPOBAJIbHBIN
arnrmapar, CTpyHHbINA IPUHTED.

Jlemoncmpayuu

VY CTpoiCTBO U IPUHIUIT ACHCTBUS 3IEKTPOMETPA.

BzaumopeiicTBre Ha’IEKTPU30BAHHBIX TEIL.

DJIEKTPUUYECKOE T10JI€ 3apsHKEHHBIX TEIL.

IIpOBOTHHUKY B JIEKTPOCTATUYECKOM IT0JIE.

DIIEKTPOCTAaTUYECKAsl 3allUTA.

JIMDNEKTPUKHU B 3JIEKTPOCTATHYECKOM II0JIE.

3aBUCUMOCTb 3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTOpa OT IUIOLIAAW IJIACTUH, PACCTOSHUS
MEXy HUMH U JUDJIEKTPUUECKON IPOHUIIAEMOCTH.

DHeprus 3apsyKeHHOI0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannwiit Inekmpuyeckuit mok. Toku 6 pa3iuunvix cpeoax

DNEKTPUUYECKHUI TOK. Y CIOBHUS CYIIECTBOBaHUS 3JIEKTpUueckoro Toka. Mcrounnku toka. Cuna
ToKa. [locTOSTHHBIN TOK.

Hanpsixenue. 3akon Oma 115 ydacTka 1enu.

DNEeKTpUUECKOe COMPOTHUBIIEHUE. YIEIbHOE CONpPOTUBJIEHHE BellecTBa. llociemoBarenbHoe,
NapajuleIbHOE, CMEIIAHHOE COEMHEHNE IPOBOHUKOB.

Pa6ota snexkTpudeckoro Toka. 3akoH Jxoyns—JIena. MOmHOCTD 37EKTPUIECKOTO TOKa.

DNEKTPOABMKYIAasg CUJIa W BHYTPEHHEE COINPOTUBIECHUE MCTOYHMKA TOKa. 3akoH Oma s
MOJTHOM (3aMKHYTOM) yieKTprueckoit nenu. KopoTkoe 3aMbIkanue.

ONEKTPOHHAs MPOBOAMMOCTb TBEPABIX METAIOB. 3aBUCHUMOCTH COIPOTHUBIIEHUS METAIIOB OT
Temneparypbl. CBEpXIPOBOAUMOCTb.

DneKTpuuecKui TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonmynpoBonuuku. CoOcTBEHHAs U MPUMECHAsI IPOBOJAUMOCTH MOTYNPOBOIHUKOB. CBolcTBa P—
n-nepexona. [TosynpoBoAHUKOBEIE TPUOOPHI.

OJIEKTpUYECKUI TOK B PAacTBOpax M pacIlaBax dSJIEKTPOJMTOB. OJIEKTPOJIMTHYECKAsS
JUCCOLUaIus. DINEKTPOIIN3.

OneKTpuYecknil TOK B raszax. CaMoOCTOSTENbHBIM M HECAMOCTOSTENBHBIN pa3psan. MoiHus.
ITna3ma.

TexHu4eckne ycTpoMCTBA M NPAKTUYECKOE INPUMEHEHHE: aMIEPMETp, BOJIBTMETP, PEOCTarT,
UCTOYHUKU TOKa, 3JEKTpOHArpeBaTeibHbIE MPHOOPHI, 3JIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP
COMPOTUBIICHUS, BaKyyMHBIM IHOJ, TEPMHUCTOPHI U (HOTOPE3UCTOPHI, MOTYNPOBOJHUKOBBIA JHO,
rajabBaHUKa.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HAMPSHKEHUSL.

3aBUCUMOCTb  CONPOTHUBIICHUS LWIWHIPUYECKUX TPOBOAHUKOB OT JUIMHBI, ILJIOIIAJIN
MONIEPEYHOI0 CEUEHUS U MaTepHuaa.

CMenaHHoe COeTMHEHUE TPOBOJHUKOB.

[Ipsimoe wm3MepeHue dSIEKTpoIBHXKYLIEH cuibl. KopoTkoe 3amblkaHME TaJIbBAHHUUYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUSI.



3aBUCHUMOCTh COITPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

ITpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBo# paspsg v IPOBOAMMOCTb BO3AYXa.

OnHOCTOPOHHSA MPOBOIUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

W3y4eHne CMEIIaHHOTO COEAMHEHNSI PE3UCTOPOB.

N3mepenue 2JeKTpOABUKYIIEH CUJIbI MCTOYHMKA TOKA U €r0 BHYTPEHHETO COIPOTUBIICHUS.

Habnronenue anexrpoinusa.

Me:xnpeameTrHblie CBA3H

N3yuenne kypca ¢usuku OGa3zoBoro ypoBHA B 10 Kiacce ocymiecTBiseTca ¢ y4€TOM
COJIepKATEIbHBIX MEXIIPEIMETHBIX CBs3€i ¢ KypcaMH MaTeMaTHKH, OMOJIOTHH, XUMHUH, Teorpapuu u
TEXHOJIOTHH.

Mesicnpeomemmuvie noHAmus, CBSI3aHHBIE C U3YYEHUEM METOJ0B HAyYHOrO MO3HAHHUSA: SIBICHHUE,
Hay4HbI (akT, rumnores3a, (QuU3MUecKas BEIMYMHA, 3aKOH, TEOpHs, HAOIIOJEHHE, SKCIEPUMEHT,
MOJEIMPOBAaHUE, MOJEIIb, U3MEPECHHUE.

Mamemamuxa: peuieHne CUCTEMbl YpaBHEHUH, JMHeHas QyHkus, napadona, runepbonia, ux
rpaduKd W CBOWCTBA, TPUTOHOMETpUYECKHE (YHKIMHM: CHHYC, KOCHHYC, TaHTE€HC, KOTaHTEHC,
OCHOBHOE TPUTOHOMETPUYECKOE TOKIAECTBO, BEKTOPBI U UX MPOEKIUU HA OCH KOOPAMHAT, CI0KCHHE
BEKTOPOB.

buonoeusn: mexannueckoe JBM)KEHUE B )KUBOH npupoae, auddysus, ocMoc, TEMI000MEH KHUBBIX
OpraHu3MoOB (BUIbI TEIUIONEpENayH, TEIIOBOE PABHOBECUE), DJIEKTPUUYECKHE SIBJICHHUS B >KUBOMU
IIPUPOJIE.

Xumus: IHACKPETHOE CTPOEHUE BEUIECTBA, CTPOECHHUE ATOMOB M MOJIEKYJ, MOJIb BEILIECTBa,
MOJIIpHasl Macca, TEIJIOBbIE CBOMCTBA TBEPIBIX TEJI, )KUJIKOCTEM M Ia30B, DJIEKTPUYECKHE CBOMCTBA
METaJUIOB, MIEKTPOJIUTUYECKAs TUCCOLMALNS, TAIbBAHUKA.

l'eoepaghus: B1axxHOCTb BO3]lyXa, BETPbI, 6apOMETpP, TEPMOMETD.

Texnonocus: TnpeoOpa3oBaHME ABHKEHMH C MCIOJIb30BAHMEM MEXAHM3MOB, Y4ET TpPEHHs B
TeXHUKE, TOJIUITHUKH, UCII0JIb30BAHNE 3aKOHA COXPAHEHUS UMITyJIbCa B TEXHHUKE (paKeTa, BOJIOMET U
Ipyrue), JBUTaTelb BHYTPEHHEro CropaHusi, MapoBas TypOuHa, OBITOBON XOJOIWJIBbHUK,
KOHJIULIUOHEDP, TEXHOJIOTUU MOJIYyYEHUs COBPEMEHHBIX MATEPUAIIOB, B TOM YUCJIE HAHOMATEPUAIIOB, U
HaHOTEXHOJIOTHH, 2JIEKTPOCTATHUYECKas 3alIUTa, 3a3€MJICHHE JIEKTPOIPUOOPOB, KCEPOKC, CTPYHHBII
HPUHTEP, 3JEKTPOHArpeBaTeIbHbIe PUOOPHI, HIEKTPOOCBETUTEIbHBIE TPHOOPHI, FaJbBaHHUKA.

11 KJIACC

Pa3nen 4. DaekTpoanHaMuKa

Tema 3. Maznummnoe none. INeKmMpoOMAZHUMHAA UHOYKUUS

[TocrosiHHbIe MarHUTHI. B3anmoaeiicTBHE MOCTOSIHHBIX MarHUTOB. MarHuTHoe mosne. Bektop
MarHuTHOM HMHAYKUMU. [I[pUHIMO cynepno3uiuyu MarHUTHBIX Mojeil. JIMHUM MarHUTHOM WMHIYKLIHH.
KapTuna nuHMii MAarHUTHOM MHIYKIIMK TOJISI TOCTOSTHHBIX MAarHUTOB.

MarnuTtHoe noJie MPOBOJAHMKA ¢ TOKOM. KapTuHa TMHUN MHIYKIIMA MarHUTHOTO MOJISI JJIMHHOTO
MPSMOr0 MPOBOJHUKA U 3aMKHYTOI'O KOJBILIEBOTO MPOBOJHUKA, KaTyIIKW ¢ TOKOM. OmbIT Dpcrenaa.
BzaumopeicTBre NTpoOBOAHUKOB C TOKOM.

Cwita Amriepa, €€ MOJIyJTh M HallpaBJICHHE.

Cuina Jlopenua, e€ MOayslb W HampaBieHHe. [[BHkeHHE 3apsKeHHOW YacTHIbl B OJTHOPOJIHOM
MarHuTHOM noJie. Pabora cumsr JlopeHniia.

SlBneHue  sMeKTpoMarHUTHOM  WMHAYKOuU. [loTOK  BEeKTOpa  MAarHUTHOM  MHAYKILIHH.
DIIEKTPOABMKYILAs CHJIA MHAYKIMU. 3aKOH 3JIEKTPOMarHuTHOW nHIyKunu dapanes.

BuxpeBoe »snexTpuyeckoe TmoJie. ODIEKTPOABMXKYIAs CHJIa HWHIYKIMM B IPOBOJHUKE,
JBIKYIIIEMCS TIOCTYIIATEIbHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

IIpaBuno JleHna.

NHIyKTUBHOCTG. fIBI€HNE CAMOWHIYKIIMH. DJIEKTPOABUKYILAs CUJIa CAMOMHIYKIUH.

DHeprusi MarHuTHOTO MOJIsl KATYIIKUA C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.

TexHuueckue  yCTpoHMCTBA UM  MPAKTUUYECKOE MPUMEHEHHWE: IOCTOSIHHbIE  MarHuThI,
3JIEKTPOMArHUTHI, JIEKTPOABUTATENb, YCKOPUTENIN 3JIEMEHTAPHBIX YaCTHL], UHIYKIIMOHHAS I1€Yb.



Jlemoncmpayuu

OmnbIT OpcTena.

OTKIIOHEHNE 3JIEKTPOHHOTO My4YKa MAarHUTHBIM I1OJIEM.

JIuHUM MHAYKIMY MarHUTHOTO MOJIS.

B3anmopencTerue 1ByX POBOAHUKOB C TOKOM.

Cuna Ammepa.

[erictBue cuiibl JIopeHIla Ha MOHBI JJIEKTPOJIUTA.

SIBiIeHUE ANEKTPOMArHUTHOW UHAYKIWH.

IIpaBuno Jlenna.

3aBUCUMOCTBD AIEKTPOJABHIKYIIEH CHIIbI MHAYKIIMU OT CKOPOCTH U3MEHEHNsI MArHUTHOI'O ITOTOKA.

SIBiieHME CAMOMHIYKIIU Y.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomoi

W3y4yeHre MarHUTHOT'O TOJISl KaTYIIKH C TOKOM.

HccenenoBanue 1elcTBUS NOCTOSHHOTO MAarHUTa HA PAMKY C TOKOM.

HccnenoBanue sBJIEHUS JIEKTPOMATHUTHONW MHAYKIIHH.

Pa3pgen 5. Kojie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHblE KOEOAHUS

Konebarenbnas cucrema. CBoOOAHBIE MeXaHHUECKHUEe Konebanus. ['apMoHnyeckue KojaeOaHusl.
[Tepuon, wacrora, amrmuTyaa u (asza konebanuid. [IpykuHHBINA MasTHUK. MaTeMaTHYeCKH MasSTHUK.
YpaBHEeHHE rapMOHHUYECKUX KosieOanuil. [IpeBpalieHre sHepruu npyu rapMOHHUECKUX KOJICOaHHSIX.

Konebarenbublii  koHTYp. CBOOOIHBIE OSJIEKTPOMArHUTHBIE KOJICOAHWUS B  HICATHLHOM
K0J1e0aTeIbHOM KOHTYpe. AHAJOTHS MEXAYy MEXaHHMUECKUMU M AIIEKTPOMAarHUTHBIMU KOJEOAHUSIMU.
®opmyna TomcoHa. 3aKOH COXpaHEHUsI SHEPTUU B HJI€aIbHOM K0J1€0aTEIIbHOM KOHTYPE.

[IpencraBienne o 3aTyxaroummx KojeOaHUAX. BbIHYyXIEeHHbIE MeXaHHYECKHE KojeOaHus.
Pe3onanc. BeiHyKA€HHBIE JIEKTPOMArHUTHBIE KOJIEOaHMUS.

Ilepemennbiii TOk. CHUHYCOMJANbHBIM IEPEMEHHBIH TOK. MOIIHOCTh IMEPEMEHHOIO TOKa.
AMITTUTYAHOE U IEUCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIPSKEHUSI.

Tpancpopmarop. IlpousBoiacTBo, mepegaya U MOTPeOJICHUE HIIEKTPUUYECKONW SHEPIHH.
OKOJIOTUYECKHE PHUCKM TpU  IPOU3BOJCTBE  3JeKTposHepruu. KymbTypa  ucnoiab3oBaHus
AJIEKTPO3HEPTUHU B ITOBCEIHEBHOM JKU3HHU.

TexHu4eckne ycTpoWCTBa M IPAKTUYECKOE NMPUMEHEHHUE: DJIEKTPUYECKHM 3BOHOK, T'€HEpaTop
NIEPEMEHHOT0 TOKA, IMHUU IEKTponepeaay.

Jlemoncmpayuu

HccnenoBanue mnapaMeTpoB KoseOaTeIbHOM CHUCTEMbl (MPYXKUHHBIM WIM MaTeMaTHYeCKUui
MasITHHK).

HaGnronenue 3atyxarommx KojaeOaHuii.

WccnenoBanue CBOMCTB BBIHYK/IEHHBIX KOJIEOAHUH.

Habmronenue pe3onanca.

CB0OOIHBIE NEKTPOMArHUTHBIE KOJIeOaHusI.

OcuusutorpaMMsbl (3aBUCUMOCTH CHJTBI TOKA M HATIPSKEHUST OT BPEMEHH ) IS 2JIEKTPOMarHUTHBIX
Kosie0aHui.

Pe3onanc npu mocienoBaTeIbHOM COEIMHEHUM PE3UCTOpA, KAaTyIIKHM WHIYKTUBHOCTH U
KOH/JIEHCATOopa.

Mopnens IMHUY 3IIEKTPOIIEpeIadH.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

HccnenoBanue 3aBUCUMOCTH TEpHOJa MalblX KOJIeOAaHWN Trpy3a Ha HUTH OT JUIMHBI HUTH U
Macchl Tpy3a.

HccnenoBanne NEpEMEHHOIO TOKA B IIENMM U3 IOCIEN0BATEIbHO COEAMHEHHBIX KOHAEHCATOPA,
KAaTYIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazHumMHbvle 60JIHbL

Mexanndeckue BOJHBI, YCiaoBUsS pacnpocTpaHeHud. [lepumoa. CkopocTh pacnpoCTpaHEHUsT U
JuinHa BoJHBI. [lomepednsie W mponosibHbIe BOMHBL MHTepdepeHuns u audpaxius MeXaHHYeCKHX
BOJIH.

3Byk. Ckopoctb 3ByKa. ' pomkocTh 3Byka. BeicoTa Tona. TemOp 3ByKa.



ONEKTPOMarHUTHBIE BOJIHBI. YCIOBHS M3Iy4YEHHUS AJIEKTPOMAarHUTHBIX BOJIH. B3aumnHas
opueHTanus BektopoB E, B, V B anektpomarnutHoil BosiHe. CBOICTBAa 3JE€KTPOMArHUTHBIX BOJIH:
OTpakKeHHUE, IIPEIOMIICHUE, noJisipu3anus, Tudpakuus, UHTEpEepeHIIHS. Ckopoctb
3JIEKTPOMAarHUTHBIX BOJIH.

[IIkana 3;1eKTpOMarHUTHBIX BOJH. [IpuMeHeHNEe 31eKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHUMIIBI pagnoCBA3M U TeneBUIeHUs. Pagnonokanusi.

DNEKTPOMarHUTHOE 3arpsi3HEHUE OKPYXKAtOIIEeH Cpeibl.

TexHuueckue yCTpPONWCTBA M NPAKTUYECKOE IPUMEHEHHME: MY3bIKaJIbHbIE WHCTPYMEHTHI,
yJIbTPa3ByKOBasl IMAarHOCTUKA B TEXHUKE U MEAMLIMHE, pajap, paJuoNpuEMHUK, TEIEBU30P, aHTEHHA,
tenedon, CBU-nieup.

Jlemoncmpayuu

OO6pa3oBaHue U pacIpOCTpaHEHUE MOMEPEUHBIX U MPOI0JIbHBIX BOJH.

Kounebmromnieecst Te0 Kak HCTOYHHK 3BYKA.

Habmroienue orpaskeHus U MpeoMIICHHUS] MEXaHUYECKHX BOJIH.

Habmonenue narepdepeHunn 1 [uppakiind MEXaHUYECKUX BOJIH.

3BYKOBOH pE30HAHC.

HabGmronenue cBsi3u rpOMKOCTH 3ByKa M BBICOTHI TOHA C aMILTUTYIOM ¥ 9aCTOTOM KOJeOaHUA.

HccnenoBanue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH: OTPAKEHHE, INPEIOMIICHUE, MOJSIpU3aLus,
mudpaknus, THTEpdepeHIus.

Tema 3. Onmuka

I'eomeTpuyeckas ontuka. IIpsMonuHeliHOEe pacnpoCTpaHEHUE CBETA B OJHOPOJHOM cpene. JIyd
cBera. TOYeUyHbI UICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKoHbI OTpaykeHus cBeta. [locTpoeHne n300paxxeHuil B MIIOCKOM 3epKale.

[Ipenomnenue cBera. 3aKOHBI MpeNOMIICHUSI cBeTa. AOCONIOTHBIN IMOKa3aTeidb MPEOMIICHUS.
ITonnoe BHyTpeHHEE OoTpaxkeHue. [IpeenbHblil yroi IOJIHOrO BHYTPEHHETO OTPAKEHHUS.

Hucnepcus cBeta. CrnoxxHbIi cocTaB 6enoro ceera. LIBer.

Cobupatoiue U paccenBaroniue JuH3bl. ToHkas nuH3a. DoKycHOE paccTOsSHUE U ONTHYECKas
cuiia ToHKo#M JuH3bL. [locTpoeHne n3o0paxeHuil B coouparomux 1 paccerBaromux JnH3zax. Gopmyna
TOHKOM JIMH3EI. Y BeJIMUEHHE, TaBaeMOoe JTHH30M.

[Tpenensl NPUMEHUMOCTH T€OMETPUYECKON ONTHUKH.

BonnoBas ontuka. Untepdepenius cBera. KorepeHTHbIE MCTOUYHUKHU. YCIOBUS HAOIIOICHUS
MakCUMYMOB M MUHHUMYMOB B HMHTEP(EpPEHLMOHHON KapTHHE OT JBYX CHH(]A3HBIX KOI'€PEHTHBIX
HCTOYHUKOB.

Hudpakuus cBeta. JudpakunoHHas pemérka. YcioBue HaOMIOJIEHHUS TJIaBHBIX MaKCHMyMOB
IPU NMaJJICHUH MOHOXPOMAaTHYECKOI0 CBETa Ha TU(PAKLIUOHHYIO PELIETKY.

[Tonsspu3zanus ceera.

TexHuueckue ycTpoWCTBa W NpPaKTHUYECKOE NPUMEHEHHE: OuKM, Jymna, ¢oToanmnapar,
NPOEKIIMOHHBIN ammapar, MUKPOCKOI, TEJIECKON, BOJOKOHHAs ONTHKA, NU(QPAKIMOHHAS peIETKa,
MOJISIPOU .

Jlemoncmpayuu

[TpstmonuHeHOe paclipocTpaHeHHe, OTpakeHre U NpesioMiieHne cBera. OnTuueckue npruOopsl.

ITonHoe BHyTpeHHEE OTpaxkeHue. MoJieab CBETOBOAA.

UccnenoBanue CBOMCTB N300payKeHHM B JIMH3aX.

Mopnenn MUKpOCKOIa, TEIECKOTA.

Hab6nronenue natepdepeHinm crera.

Habmonenue nugpakiuu cera.

Hab6nronenue aucnepcun cBera.

[TosryueHue ciekTpa ¢ MOMOIIBIO IPU3MBI.

[Tomydyenue cnekTpa ¢ TOMOIIBI0 TU(PPAKITMOHHONW PEIIETKH.

Habmionenue nosisipu3aniu cBeTa.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenue nokasaresns IpeJoMIIEHUs CTEKIIA.

HccnenoBanue CBOMCTB M300paKeHHM B JIMH3AX.

HabGmronenue aucrnepcun cera.



Pa3nes 6. OcHOBBI cielIHAJIbLHONH TEOPHH OTHOCHTEIBHOCTH

['panunubl TPUMEHMMOCTH KJIACCHYECKOM MexaHuku. [locTymarel cnenuanbHOM Teopuu
OTHOCUTEJIBHOCTH: MHBAPUAHTHOCTh MOJYJISl CKOPOCTH CBETa B BaKyyMe, IIPUHLUII OTHOCUTEIbHOCTU
OWHIITENHA.

OTHOCHUTEIBHOCTh OJJHOBPEMEHHOCTH. 3aMEJIEHHE BPEMEHHU U COKPAILIEHUE JITTUHBI.

OHeprusi U UMITYJIbC PEISATUBUCTCKOMN YaCTULIBI.

CBs13b Macchl € 3HEPTUEN U UMITYJICOM PEIATUBUCTCKOMN YaCTHUIIbl. DHEPTUs IOKOSL.

Pazgen 7. KBanroBasi pusuka

Tema 1. Dnemenmul KGAHMOGOI ONMUKU

®otonbl. Dopmyna Ilnanka cBs3u 3HEpruu (PoToHA € €ro 4acTOTOH. DHEPrusi U HMITYJIbC
doroHa.

OtkpeiTue U uccaenaopanue Gorodddekra. Onbitel A. I'. CronmeroBa. 3akoHbl ¢GoTodrddexra.
VYpaBuenue DitnmreiiHa g porodddexra. «Kpacnas rpanuna» Gororddexra.

JaBnenue cBera. Onbitel [1. H. JIeOenena.

XHUMHUYECKOE IEHCTBHUE CBETA.

TexHuueckue yCTpOWCTBA M TMPAKTHYECKOE NpUMEHeHue: (oTosnemMeHt, (oTonaTUHK,
COJTHEYHast OaTapesi, CBETOUO/I.

Jlemoncmpayuu

®DoTo3ddeKT Ha YCTAaHOBKE ¢ IMHKOBOH TUIACTHHOM.

HccnenoBanue 3akoHOB BHemHero Gotodddexra.

Cseroauo.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. OnbiTel Pesepdopaa o paccesnuro o -yactuil. [lnanerapuas Mmoaens
atoma. [loctynarsl bopa. M3nyuenue u norsiouieHue (OTOHOB MPU NEPEXOJIE aTOMa C OJTHOTO YPOBHS
SHEpruu Ha Ipyroil. Buasl ciekTpoB. CeKkTp ypoBHEH SHEPIrUU aroMa BOAOPOIA.

BousiHoBBI€ cBOMcTBa yacTull. BosHbl ne bpoins. KopnycKyispHO-BOJIHOBOM Tyaiu3M.

CHoOHTaHHOE U BBIHY)KJIEHHOE U3JIyYEHHUE.

TexHuuyeckue ycTpocTBa U MPaKTUYECKOE IPUMEHEHHUE: CIIEKTPaJIbHBIN aHalu3 (CIIEKTPOCKOIT),
Ja3ep, KBAaHTOBBII KOMIIBIOTED.

Jlemoncmpayuu

Monens onsita Pezepdopaa.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

HaOnronenue nuHeyaThIX CEKTPOB U3ITyUESHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

Habmronenue muHeRyaToro crexkTpa.

Tema 3. Amomnoe sa0po

OKCHEepUMEHTHI, JO0Ka3bIBAIOIINE CII0XKHOCTh CTPOCHUS fAnapa. OTKpBITHE pPaJuOaKTUBHOCTH.
OmnsiThl Pezepdopna nmo onpeaeneHno cocTaBa pauoakTUBHOro u3nydeHus. CBoiicTBa anbga-, 6eta-,
ramMma-u3iydeHus. BiausiHue paaroakTHBHOCTH Ha KUBbIE OPTaHU3MBI.

OTtkpbiTHE TpoTOHAa M HeWTpoHa. Hykimonnas monens sanapa I'elizenGepra—lBanenko. 3apsin
anpa. MaccoBoe uucino sipa. M30Tomnst.

Anbda-pacnaa. ONEKTPOHHBIA M TO3UTPOHHBIM OeTa-pacnan. ['amma-usznmyuyeHue. 3akoH
paZvoaKkTUBHOIO pacmaja.

DOHeprus cBA3HM HYKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl sapa.

S nepusle peakunu. [lenenue u CUHTE3 SAED.

Snepubiii peakrop. TepmosaepHblii cunTe3. [IpobaemMbl U MepCreKTUBBI SIEPHOIN IHEPTETHKH.
DKOJOTUYECKHE ACTIEKTHI AI€PHON SHEPTETUKHU.

OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.

MeTtop1 HaOJIIOIEHUS U PETHCTPAIK 3JIEMEHTAPHBIX YaCTHUII.

@OyHnaMeHTaIbHbIE B3auMoAecTBUsA. EqMHCTBO (hr3nyeckoil KapTHHBI MHpa.

TexHuueckne yCTpONCTBA W MPAKTUYECKOE TMPUMEHEHHUE: JO3UMETp, Kamepa BuibcoHa,
SICpHBIN peakTop, aToMHasi bomoOa.



Jlemoncmpayuu

C4Y€TunK HOHMU3UPYIOIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

HccnenoBanue TpekoB vacTuil (1o roToBeIM poTorpadusim).

Pa3nes 8. DiieMeHTBI ACTPOHOMUM M ACTPOPU3UKHU

Otansl pa3BUTHs acTpoHOMUHU. [IpukinanHoe 1 MUPOBO33pEHYECKOE 3HAYEHUE ACTPOHOMUMU.

Bun 38é3qH0r0 HebOa. Co3Be3nus, spKkue 3BE3/bI, IJIAHETHI, UX BUAUMOE JIBHKEHHE.

Conneynas cucrtema.

Connue. ConHeuHas akTUBHOCTb. Mcrounuk sHepruu ConHua u 3BE34. 3BE3bI, UX OCHOBHbIE
XapakTepUCTUKU. JluarpamMmma  «CHEKTPaJbHBIA  KJACC — CBETUMOCTb». 3BE3bl  TIJIaBHOMU
MIOCJIE0BATENBHOCTH. 3aBUCUMOCTD «Macca — CBETUMOCTb)» IS 3BE3]1 [J1aBHOW MOCJIEI0BATEIbHOCTH.
Buyrpennee crpoenue 3B€31. COBpeMEHHBIE IPEACTABICHUS O MPOUCXOXKACHUU U 3Boronu CoHua
Y 3BE3/1. DTallbl )KU3HU 3BE3].

Mineunsii [lyte — nHama ['amaktuka. Ilonoxenue u aswxkenue ConHua B ['amaktuke. Tumbl
rajakTuk. Paguoranaktuky U kBazapsl. UEpHBIE ABIPEI B sIpax TaJaKTHK.

Bcenennas. Paciupenue Beenennoit. 3akon Xa66mna. Paz6eranue ranaktuk. Teopusi bonbiioro
B3pbIBA. PEIMKTOBOE M3IIydeHHE.

MacmrabHas ctpykrypa Beenennoil. MeraranakTuka.

Hepeménnsie npodiaemMbl aCTpOHOMUH.

Yuenuueckue nabnrooenus

Habmtonennss HEBOOPYKEHHBIM IJ1a30M C HCIIOJIB30BAHUEM KOMIIBIOTEPHBIX HPUJIOKEHUHN AJis
OTpe/ieNieHUs] TOJOXKEHUsI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3IUs
CeBepHOro noiymapus u sipkue 3BE3/1bI.

Habmronenus B Teneckon Jlynsl, mianet, Mneunoro Ilyrtu.

O0o0maroniee NOBTOPeHUE

Ponb ¢u3uky U acTpOHOMHUHM B 3KOHOMUYECKOM, TEXHOJIOTUYECKOW, COIUANIBHON U ITHYECKOU
cdepax NeATeNbHOCTH YEJIOBEKa, pOJib U MECTO (M3UKM M aCTPOHOMHH B COBPEMEHHOW Hay4HOMU
KapTHHE MHpa, poiib GU3NUECKOil Teopuu B (POPMHUPOBAHUU NPEACTABICHUN O (pru3nyeckoll KapTHHE
MUpa, MeCTO (U3MYecKod KapTUHBI MHpa B OOIIEM psAy COBPEMEHHBIX €CTECTBEHHO-HAyYHbIX
IIPEJICTaBICHUN O IPUPOJE.

Me:xknpeameTHbie CBSI3U

N3yuenne kypca ¢usuku Oa3zoBoro ypoBHd B 11 kilacce ocymiecTBisieTcs ¢ y4éToM
COJIepKaTeNIbHBIX MEXIIPEIMETHBIX CBSI3€H C KypcaMU MaT€MaTHUKH, OMOJOTHH, XUMHUH, reorpaguu u
TEXHOJIOTHH.

Meoicnpeomemmnule nonamus, CBI3aHHbIE C U3YYEHHEM METOJIOB HAyYHOTO MO3HAHUS: SBJICHUE,
Hay4HbIM (akT, rumnores3a, (Qu3MuUecKas BeJIMYMHA, 3aKOH, TEOpHs, HAOIIOJEHUE, SKCIEPHUMEHT,
MOJICJINPOBAHUE, MOJIEIb, U3MEPEHHE.

Mamemamuxa: pelieHHEe CHCTEMbl YPaBHEHUH, TpPUTOHOMETpUYECKHEe (YHKIMH: CHHYC,
KOCHUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJECTBO, BEKTOPHI U MX MPOEKLINU
Ha OCH KOOPJMHAT, CI0KEHHUE BEKTOPOB, IPOM3BOIHBIC 3JIEMEHTAPHBIX (DYHKIMHA, MPU3HAKU MTOJ00HS
TPEYroJIbHUKOB, ONpe/ieJeHHE IIOMAAN IIOCKUX GUryp u oobéma Tel.

buonoeusn: »nextpuyeckue sIBIEHUS B JKUBOM Npupoje, KojeOaTeabHbIC JBMKEHUS B JKUBOU
MPUPOJIE, ONITUYECKHE SIBICHUS B KUBOU MPUPO/IE, AEUCTBUE PalMalliU HA )KUBbIE OPraHU3MBI.

Xumusa: CTpOEHUE aTOMOB U MOJIEKYJ, KPUCTAJUIMUECKAsl CTPYKTypa TBEPABIX TEJ, MEXAHU3MBbI
00pa30BaHMs KPUCTAJUIMYECKON PEIIETKH, CHEKTPAJIbHBIN aHaIH3.

l'eoepaghus: MarHuUTHBIE TOMIOCa 3€MJIM, 3alie)Kd MarHUTHBIX pyA, (PoTochEMKa 3eMHOM
MTOBEPXHOCTH, IPEICKAZAHNE 3EMIIETPSCCHUI.

Texunonoecus: JVMHUAW DIIEKTPONEpEAAUY, TEHEPATOp IEPEMEHHOIO TOKA, 3JIEKTPOJBUIATEb,
WHIYKIIMOHHAs TIe4b, pajaap, paauonpuéMHHK, TeJIeBU30p, aHTeHHa, Tenedgon, CBY-meus,
NPOEKIIMOHHBIN arnmapar, BOJOKOHHAs ONITUKA, COJIHEYHas OaTapest.



INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS IPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBILIEI'O OBPA3OBAHUSA

OcBoenue yuebnoro npeamera «Pusnka» Ha ypoBHE cpeaHero odriero oopazoBanus (0a30BbIi
YPOBEHb) JOJDKHO 00ECHeUuTh JOCTHKEHHE CIEAYIOIIMX JIMYHOCTHBIX, METallPpeIMETHBIX U
IPEIMETHBIX 00pa30BaTEIbHBIX PE3YIIbTATOB.

JIMUHOCTHBLIE PE3VYJIBTATbBI

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHUs y4yeOHOro mpenmera «Du3KMKa» OJKHBI OTPaXarb
TFOTOBHOCTh M CHOCOOHOCTh OOYYaIOUIMXCSl PYKOBOJCTBOBAThCS C(HOPMHUPOBAHHON BHYTpEHHEH
NO3ULKEH JTUYHOCTH, CUCTEMOH LEHHOCTHBIX OPHEHTAIMH, MO3UTUBHBIX BHYTPEHHUX YOEXKIECHU,
COOTBETCTBYIOIMX TPAJAULUOHHBIM LIEHHOCTSAM POCCHHCKOro OOIIECTBa, PACIHIMPEHHUE >KU3HEHHOI'O
ONbITAa U ONBITA JEATEIBHOCTU B IPOLECCE pEaIM3aldy OCHOBHBIX HAalpaBJICHUH BOCIIHUTATEIbHON
NeSITEIbHOCTH, B TOM YHUCIIE B YACTH:

1) rpask1aHCKOro BOCIIUTAHUS:

—  c(OpPMUPOBAHHOCTb ~ TIPAXKIAHCKOW MNO3MLMU  OOYYaroLIerocss Kak aKTUBHOTO MU
OTBETCTBEHHOI'0 WIEHAa POCCUIICKOro 00I11eCTBa;

—> TPHUHATHE TPAJAULIMOHHBIX OOIIEYETOBEYECKHX T'YMAHHUCTHUECKUX M JIEMOKPATHYECKHUX
IICHHOCTEIA;

— TOTOBHOCTb BECTH COBMECTHYIO ESTEIbHOCTb B MHTEpecax Ipa)kJIaHCKOro OOIIecTBa,
y4acTBOBATh B CAaMOYIPABJICHUU B 00pa30BaTEIbHOIN OpraHU3aIHu;

— yMEHHE B3aUMOJIEHCTBOBAaTh C COLMAJIbHBIMH HHCTUTYTAaMM B COOTBETCTBHUM C HX
(GYHKLUSAMU ¥ Ha3HAUEHUEM;

— TOTOBHOCTb K T'YMaHUTAPHOU U BOJIOHTEPCKOMN AESITEIbHOCTH.

2) NATPHOTHYECKOTO BOCITUTAHUS

—  ¢(hopMUPOBAHHOCTb POCCUICKON IPa’KIaHCKON HIEHTUYHOCTH, TATPUOTU3MA,

— 1LIEHHOCTHOE OTHOIIEHHE K TIOCYJapCTBEHHBIM CHUMBOJAM, JOCTH)KEHUSAM POCCHMCKHX
yu€HBIX B 001aCTH (PU3UKU U TEXHUKH.

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

—  c¢(hopMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STHUECKOTO MOBEICHMS,

— CIIOCOOHOCTbH OLIEHMBATH CUTYAIUIO U MPUHUMATh OCO3HAHHBIE PELICHHS, OPUEHTHPYACh Ha
MOpaIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH, B TOM YHUCJIE B J€SITEILHOCTH YYEHOTO;

— OCO3HaHHUE JMYHOTO BKJIa/1a B IOCTPOEHHUE YCTOHYMBOIO OyyIIEro.

4) 3CTeTH4ecKoro BOCIHTAHUS: JCTETHYCCKOE OTHOUICHHE K MHpY, BKIIOYAs ICTETUKY
HAy4YHOT'O TBOPUYECTBA, MPUCYIIEro (U3NUECKOI HAayKe.

5) TpynoBoro BocnuTaHus:

— HHTepec K pa3Iu4HbIM cdepaM NpodeccuoHAIbHON ASSITEIbHOCTH, B TOM YHCJIE CBS3aHHBIM
¢ (u3MKOM M TEXHUKOM, yMEHHE COBEpIlIaTh OCO3HaHHBIM BHIOOpP Oyayuiel npodeccuun u
pean30BbIBATh COOCTBEHHbIE KU3HEHHBIE IJIaHbI;

— TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUIO M CaMOOOpa30BaHWIO B 00JacTH (PU3MKU Ha
MPOTSHKEHUH BCEH KU3HU.

6) 3K0JI0rM4eCcKOro0 BOCIIUTAHHUS:

— CcpOpPMUPOBAHHOCTh HIKOJIOTMUYECKON KYJIbTYpPhl, OCO3HAaHUE TIJIOOATBHOTO XapakTepa
HKOJIOTUYECKUX MPOOIeM;

— IUIAHUPOBAHME U OCYIIECTBIEHUE IEHCTBUI B OKpYXKAIOIIEHW Cpe/ie Ha OCHOBE 3HAHUS LieJIeH
YCTOMYUBOTO PA3BUTHA YEJIOBEUECTBA,;

—> pacuIMpeHue OIbITa JEATEeIbHOCTH DSKOJOTMYECKOW HamnpaBJIE€HHOCTH HAa OCHOBE
UMEIOINXCSI 3HAHUH 0 (hU3HKE.

7) IEHHOCTH HAYYHOT'0 MO3HAHUS:

—  ¢(hOopMUPOBAHHOCTb MUPOBO33PEHMSI, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
¢u3nUecKoil HayKu;

— OCO3HaHUE LIEHHOCTH HAy4HOM IesTelIbHOCTH, TOTOBHOCTh B IpOLECCe M3Y4EHUs (QU3MKU
OCYILECTBIISATh POEKTHYIO U UCCIIEI0BATEIbCKYIO JESITEIbHOCTh HHANBUYAIBHO U B TPYIIIIE.



METAITPEIMETHBIE PE3VJIbTATHI

Ilo3HaBaTe/IbHbIE YHUBeEpPCAJIbHbIE y4eOHbIe JeiicTBUS

ba3zoBble Jlornyeckue 1ecTBUA:

—> CaMOCTOSTENbHO (POPMYIHPOBATH M AaKTyalH3UpOBaTh MpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

—> ONpenemsTh Leu ACSITEIbHOCTH, 33/1aBaTh MAPAMETPhl U KPUTEPUHU UX JTIOCTHUKECHUS;

— BBISIBJIATH 3aKOHOMEPHOCTH U IPOTUBOPEUHS B paCCMaTPUBAEMbIX (PU3UUECKUX SBICHUSIX;

— pa3pabarbIBaTh IJIaH PELICHUS MPOOJIEeMbI ¢ YUETOM aHAIM3a UMEIOIIUXCS MaTepUaibHbIX U
HEMaTepualbHBIX PECYpPCOB;

—> BHOCUTb KOPPEKTUBBI B JESATEIBHOCTb, OIIEHUBATh COOTBETCTBHE PE3YJIHTATOB LEISM,
OIICHUBATh PUCKHU MOCIIEICTBUI IESITEIILHOCTH;

— KOOpPAMHHUPOBATb U BBHINOJIHATH pabOTy B YCIOBUSAX pEalbHOrO, BUPTYAJIBHOTO U
KOMOMHHPOBAHHOTO B3aMMO/JICHCTBHS;

— pa3BUBATh KPEATHBHOE MBIIUICHUE IPH PEIICHUH )KU3HEHHBIX MPOOIIEM.

ba3oBble ucciiegoBare/ibCKue AeiCTBUSA:

—> BJaJeTh HAYyYHOW TEPMHMHOJOTHEH, KIIOYEBBIMH MOHATHSIMH M METOJaMU (HU3HUECKON
HAYKU;

— BJaJIeTh HABbIKAMU Yy4eOHO-UCCIIEOBATEIbCKON M MPOEKTHOW NESATEIBHOCTH B 00NACTH
¢bu3KK, COCOOHOCTHIO M TOTOBHOCTBHIO K CAMOCTOATEIHLHOMY MOHMCKY METOOB pELICHUS 3ajad
(U3UYECKOTO COJIep KaHUsl, TPUMEHEHHUIO PA3IMYHBIX METOAO0B MMO3HAHUS;

— BJaJeTh BHUJAMHU JESATEIbHOCTH IO IMOJYYCHHIO HOBOTO 3HAHMS, €ro HHTEepIpeTaluu,
npeoOpa3oBaHUI0 U MPUMEHEHHUIO B PA3IMYHBIX Y4€OHBIX CUTYyallUsiX, B TOM YHUCIE MPH CO3JaHUU
y4eOHBIX TIPOCKTOB B 00JIACTH (PU3UKH;

—> BBIIBJIATH TNPUYHMHHO-CICJICTBEHHBIE CBS3M U aKTyaJlM3UpOBaTh 3aJady, BbIJIBUTaTh
runore’y e€ peuieHusi, HaXOJUTh apryMEHTHI ISl OKAa3aTelbCTBA CBOMX YTBEPXKICHUH, 3a/laBaTh
napameTpbl U KPUTEPUH PEIICHNUS,

—> aHaJU3HMPOBAThH MOJYUYCHHBIE B XOJI€ PELICHUS 3314l PE3yJIbTaThl, KPUTUUYECKU OLIEHUBATh
UX JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBHSIX;

—> CTaBUTh U (HOPMYTUPOBATH COOCTBEHHBIC 33J]a4l B 00Pa30BATEIHLHON JIEATETLHOCTH, B TOM
YUCJIe MPU U3yYeHUN HU3UKH,

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPHUOOPETEHHBIH OIIBIT;

YMETh MEPEHOCUTH 3HAHUS 10 (PU3HKE B MPAKTHUECKYIO 001aCTh KUZHEAEITENIbHOCTH;
YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUTATh HOBBIC UJIEH, TIPEJIaraTh OPUTHHAIBHBIC TTOAXObI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 33]]a4H, TOMYCKAIOIINEe aTbTEPHATUBHBIC PEIICHUSI.

Padora ¢ undpopmanmeii:

— BIIQJIETh HaBBIKAMH TMOJyueHUs HHPoOpMaruu (PU3UIECKOTO COJEp>KaHUS M3 HCTOYHHUKOB
pPa3HbIX TUIOB, CAMOCTOSITEJIbHO OCYILECTBIIATh MOUCK, aHAJIU3, CUCTEMATH3ALMI0 U UHTEPIPETALNIO
nH(pOpMaIUK pa3TUIHBIX BUIOB U (OPM MPEACTABICHUS;

—> OIICHMBATh IOCTOBEPHOCTH MH(POPMAITUH;

— UCMOIIb30BaTh CPEACTBA MHPOPMAIIMOHHBIX U KOMMYHHKAIMOHHBIX TEXHOJOTUH B pEIICHUN
KOTHUTUBHBIX, KOMMYHUKATHUBHBIX W OpPTaHU3AIMOHHBIX 3a7a4 C COOJIoJIeHHeM TpeOOoBaHMIt
OPrOHOMUKHU, TEXHUKH 0€30MacHOCTH, TUTHUEHBI, pecypcocOepeKeHUs, MPABOBBIX M ITUYECKUX HOPM,
HOPM MH(POPMAIIMOHHON 0€30MaCHOCTH;

— CO37aBaTh TEKCTHI (PU3UUYECKOTO COACPIKAHMS B PA3NUYHBIX (popMaTax ¢ y4€ToM Ha3HAUCHUS
uHbOpMallMd © IIEJIEBOM  ayAUTOpUM, BBIOMpAas ONTUMaJIbHYI0 (OpMYy TMPEACTaBICHHUS U
BHU3yaJIH3aIUH.

KoMmyHHnKaTHBHBbIE YHUBEpPCAJIbHbIE y4eOHbIe 1eiiCTBHUS:

— OCYILECTBIATH OOIIEHNE Ha YpoKaX (DU3UKHU U BO BHE-YPOUHOU NESATEIbHOCTH;

— pacno3HaBaTh NPEANOCHUIKH KOHQIMKTHBIX CUTYyallui U CMr4aTh KOH(IUKTHI;

— pa3BEPHYTO U JIOTUYHO H3JaraTh CBOI TOUYKY 3pPEHHS C HCIOJIb30BAHHEM SI3bIKOBBIX
CPEICTB;

— TIOHMMAaTh U KCIIOJIH30BATh MPEUMYIIIECTBA KOMaHHOW U WHANBUIYAILHON paOOTHI,
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— BbIOMpaTh TEMAaTUKy M METOJbl COBMECTHBIX JEHCTBHH C Y4ETOM OOLIMX WHTEPECOB M
BO3MO>KHOCTEM Ka)KJIOT0 UlI€Ha KOJUIEKTHBA,

—> [PUHUMATh I€JIM COBMECTHOM JESATENbHOCTH, OPraHU30BBIBAaTH M KOOPJIWHHUPOBATH
JIEHCTBUS 1O €€ JOCTHKECHMIO: COCTABIIAThH IUIAH IEUCTBUM, PACIPENENATh POJIU C YYETOM MHEHUU
Y4aCTHUKOB, 00CYXKAaTh Pe3yJbTaThl COBMECTHON pabOTHI;

—> OIICHMBATh KAYECTBO CBOETO BKJIA/Ia M KAXKJIOTO YYACTHUKA KOMaH]Ibl B OOIIMIA Pe3ysbTaT 1o
pa3pabOoTaHHBIM KPUTEPUSIM;

—> IpejiaraTb HOBBIE IPOEKThI, OLICHMBATh HAEH C MO3WLHUHA HOBU3HBI, OPUTMHAIBHOCTH,
MPaKTUYECKOW 3HAUUMOCTH;

—> OCYILECTBJIATh IO3UTUBHOE CTPAaTErMUYECKOE IOBEJEHHE B PpA3JIMYHBIX CUTYalMsX,
HPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIe YHHBEpPCcAJIbHbIE YUeOHbIE 1eliCTBHS

Camoopranusanus:

—> CaMOCTOSITENTbHO OCYILECTBISATh IM03HABATEIbHYIO NEATEIbHOCTh B O0JIacTH (DU3UKU U
ACTPOHOMUH, BBISIBISITH IPOOJIEMBI, CTaBUTh U (OPMYITUPOBATH COOCTBEHHBIC 3a/1a4H;

—> CaMOCTOSITEJIbHO COCTaBJISATh IUIAH PELICHUs PACUETHBIX W KA4YEeCTBEHHBIX 3ajad, IUIaH
BBITTOJIHEHHS TIPAKTUYECKON paboThI ¢ yU4ETOM MMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U
MpEANOYTEHU;

—> /1aBaTh OLICHKY HOBBIM CUTYAaLIUsIM;

—>  pacuIMpATh paMKU y4eOHOIo peaMeTa Ha OCHOBE JIMUHBIX IPEANOUTEHHH;

— JenaTh OCO3HAHHBIA BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ceOsl OTBETCTBEHHOCTh 3a
pEILICHHUE;

—> OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

— crmoco0cTBOBAaTh (POPMHUPOBAHUIO M TIPOSIBICHUIO SPYAULIMU B 001aCTH (DU3UKH, TOCTOSTHHO
MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTEJJIEKT:

—> J/1aBaTh OILIGHKY HOBBIM CHUTYalUsIM, BHOCHUTb KOPPEKTHBBI B JI€ATEIbHOCTH, OLEHUBATh
COOTBETCTBUE PE3YNIbTATOB LEJISIM;

BJIa/IETh HaBBIKAMH TO3HABATENHHON peprieKCUN KaKk OCO3HAHUS COBEPIIAEMBIX NEHCTBUN U
MBICIIUTENBHBIX IIPOLECCOB, UX PE3YJIBTaTOB U OCHOBAHMIA;

MCIIOJIb30BaTh MPUEMBI pedIeKCHH JIJIsl OLIEHKH CUTYalluu, BbIOOpa BEPHOTO PELICHMUS;
YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATD PEIICHUS 110 UX CHUKEHUIO;
MPUHUMATh MOTUBBI U apTyMEHTBI APYTUX MPU aHAIU3€ PE3YJIbTATOB JIEATEIbHOCTH;
NpUHUMATh ce0sl, TOHMUMasl CBOM HEIOCTATKU U IOCTOUHCTBA,

MPUHUMATh MOTUBBI U apTyMEHTBI APYTUX MPU aHAIU3€ PE3YJIbTATOB JIEATEIbHOCTH;
MpHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIMIUOKH.

B mpormecce AOCTHKEHUsSI JTUYHOCTHBIX PE3yJbTaTOB OCBOCHUS MPOrpamMMbl MO (U3MKE IS
YPOBHSI CpeAHEro o0mero oOpa3oBaHUs Yy OOy4YalOIMIMXCS COBEPIICHCTBYETCS 3MOIIMOHATBHBIN
UHTEJUIEKT, MPeANoaraloumii chopMHUpPOBAHHOCTS!

—> CaMOCO3HaHUS, BKJIOYAIOIIETO0 CIIOCOOHOCTh MOHUMAaTh CBOE SMOIIMOHAIBHOE COCTOSHUE,
BUJICTh HANpaBJICHUS PAa3BUTHUS COOCTBEHHON SMOIIMOHAILHON Cephl, ObITh YBEPEHHBIM B cebe;

— CcaMOperyJIMpoBaHMsl, BKJIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE NIPUHUMATh OTBETCTBEHHOCTh
3a CBOE IOBEJECHHE, CIOCOOHOCTh aJaNTHPOBATHCA K SMOIMOHAIBHBIM H3MEHEHUSM U MPOSBIIATH
THOKOCTB, OBITH OTKPHITHIM HOBOMY;

— BHYTPEHHEH MOTHUBAllUM, BKJIIOYAIOIIEH CTpeMIIEHHE K JOCTH)KEHHUIO IeId M YyCHexy,
ONTUMMU3M, UHUIIUATUBHOCTh, YMEHHUE JIEHCTBOBATH UCXO/SI U3 CBOUX BO3MOXHOCTEH;

— OSMIAaTHUH, BKJIIOYAIOUIEH CHOCOOHOCTh MOHUMATh SMOLMOHAIBHOE COCTOSHHE JpPYTuX,
YUUTBIBATh €TI0 IPU OCYIIECTBICHUH OOIIEHNUS, CIIOCOOHOCTh K COUYYBCTBHUIO M COTIEPEIKUBAHUIO;

—> COLHMaJbHBIX HAaBBIKOB, BKIJIIOYAIOIIUX CIIOCOOHOCTH BBICTPAWBATh OTHOUICHHS C JIPYTUMH
JIOJIbMH, 3a00TUTHCSI, IPOSBISATH UHTEPEC U pa3peliaTth KOH(IUKTHL
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I[TPEAMETHBIE PE3YJIBTATHI

K xonmy oOyuenuss B 10 kJjacce mpeaMeTHBIE pe3ynbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHHU:

— JIEMOHCTpPUpPOBaTh Ha NpUMeEpax pojb U MeCTO (PU3UKH B (HOPMUPOBAHUU COBPEMEHHOMH
Hay4YHOH KapTUHBl MHUpPA, B PAa3BUTHU COBPEMEHHOH TEXHMKM M TEXHOJIOTUH, B IPAKTUYECKOM
JIeITEeILHOCTH JIFOACH;

— YUUTBIBaTh I'PaHMIIBI IPUMEHEHUS U3YUYEHHBIX GU3NUYECKUX MOJeNeil: MaTepuaibHas TOUKa,
MHepIaibHas cucreMa oTcuéra, abCOIOTHO TBEPIOE TEJO, UACATBHBIN Ta3, MOJIEIH CTPOCHUS ra3oB,
AKHUJIKOCTEH U TBEPABIX TEJ, TOUCUHBIN JIEKTPUUECKHUM 3apsaa IPU PeLIeHNH (GU3NUECKUX 3a]1a4;

— pacno3HaBaTh (U3MYECKHE SBICHUS (Ipolecchl) M OOBICHATh MX Ha OCHOBE 3aKOHOB
MEXAHUKH, MOJIEKYJIIPHO-KUHETUUECKON TEOpUU CTPOEHUS BEIECTBA U  BJIEKTPOJUHAMUKU:
PaBHOMEpPHOE M PAaBHOYCKOPEHHOE IPSIMOJIMHEHHOE JBM)KEHUE, CBOOOJHOE MaJIeHUE Tell, JBU)KEHUE
10 OKPYXHOCTH, WHEpLUs, B3auMojneictBue Ten, auddy3us, OpOyHOBCKOE BUIKEHUE, CTPOCHHUE
KHUJIKOCTeH M TBEPABIX Tel, U3MEHEHHEe O0bEMa TeJl NPU HArpeBaHUU (OXJIAXIEHUM), TEIIOBOE
paBHOBECHE, UCIIApEHHE, KOHJCHCALNS, [IJIaBJI€HNE, KPUCTAJUIM3AIMS, KUIICHHE, BIAXKHOCTh BO3/yXa,
HOBBIIIIEHUE JAaBJIEHUS ra3a IpU €ro HarpeBaHUM B 3aKPHITOM COCYZAE, CBSI3b MEXIY HapaMeTpamu
COCTOSIHUS Ta3a B U30IPOLIECCaX, MIEKTpU3aLUs Tel, B3aUMOJICHCTBHIE 3aps/10B;

— ONKCHIBaTh MEXAHUYECKOE JIBUKEHHE, UCMOIb3ys (PU3MUECKHEe BEIUYHMHBI: KOOpAMHATA,
IyTh, IEpEMEIEHHEe, CKOPOCTh, YCKOPEHUE, Macca Tella, CUJla, UMITYJIbC Tella, KHHEeTUYeCcKas SHeprus,
NOTEHLMAJbHAsL JHEpPrusi, MeXaHudeckas paboTa, MeXaHH4YecKas MOUIHOCTh; IpU ONHMCAHUU
IPaBUIbHO TPAKTOBATh (PM3NYECKUNA CMBICI HUCHOJB3YEMBIX BEJIMYMH, UX O00O3HAYECHUS M €IUHUIIBI,
HAXOJAUTh (POPMYIIBI, CBSA3BIBAIOIINE TAHHYIO (U3UUECKYIO BETUUMHY C IPYTHMHU BEINYHHAMHU;

—> ONKCHIBaTh H3YYEHHBbIE TEIJIOBbIE CBOMCTBA Tl M TEIUIOBBIE SBJICHUS, HCIIOJIb3YS
(bu3nyeckre BeIMUYUHBL: JaBJIEHUE Ta3a, TeMIepaTypa, CpeIHsIs KUHETHUECKas: SHEPIUs Xa0THYECKOTO0
JBUKEHUSI MOJIEKYJ, CPEAHEKBAJApPaTU4YHAs CKOPOCTh MOJIEKYJ, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSSA
3Heprus, paboTa rasza, KO3(QQHUIUEHT MOJE3HOrO AEUCTBUS TEIUIOBOTO ABHUraTels; NMPU ONMHCAHUU
MPAaBWIBHO TPAaKTOBaTh (PM3MUYECKUNA CMBICI HCIOJb3YEMBIX BEJIIMYMH, UX O003HAYEHMSI U €IUHUIIBI,
HaXOJUTh (POPMYIIBI, CBSA3BIBAIOIINE TAHHYIO (PU3NUYECKYIO BEIMUUHY C APYTUMH BETMUMHAM;

—> OIHUCHIBaTh W3Y4YEHHbIE D3JIEKTPUUECKHE CBOMCTBA BEUIECTBA W DJIEKTPUYECKHUE SIBJICHUS
(mpouecchbl), HMCMONB3Ysl (PU3MUECKHE BEIMUYMHBL: AJEKTPUUECKUN 3apsis, 3JEKTPUUECKOE IIoJIe,
HANpPsDKEHHOCTH TOJI, MOTEHIUAN, Pa3HOCTh MOTCHIMAJIOB; IIPU ONMCAaHUM IPAaBUIBHO TPAaKTOBATh
(Gu3NYECKUN CMBICI KCIOJIb3YEMBIX BEJIMYMH, UX OOO3HAYEHUS U EIUHMIIbI; YKa3bIBaThb (HOPMYIIbI,
CBSI3bIBAIOIIME TAHHYIO (PU3NYECKYIO BEIMUYHHY C APYTUMH BETMUYMHAMU;

— aHaIM3MpOBaTh (PU3UYECKHE IPOLECCHl U SBJICHUS, MCMONb3yd (U3HMUYECKHE 3aKOHBI U
OpUHLMIBL 3akoH BcemupHoro tsroreHus, |, Il u Ill 3akonsr HbroToHa, 3akoH coxpaHeHuUs
MEXAHUYECKON DHEPIUH, 3aKOH COXPAHEHMsI MMITYJIbCA, MPUHLMII CYNEPHO3ULUN CHJI, INPUHLUI
paBHOMNpaBUsS HMHEPLUAIBHBIX CHCTEM OTCUYETA, MOJEKYJISIPHO-KMHETUYECKYIO TEOPHIO CTPOCHUS
BELIECTBA, T'a30BbIE 3aKOHBI, CBSI3b CPEAHEN KMHETUYECKON SHEPTUH TEIUIOBOTO JBUKEHHS MOJIEKYI C
abCOIOTHON TeMIepaTypoil, MepBbld 3aKOH TEPMOAMHAMMKH, 3aKOH COXPAHEHHS 3JIEKTPHUUYECKOTO
3apsja, 3akoH KysoHa, py 3TOM pa3nuyarh CIOBECHYIO (POPMYIHPOBKY 3aKOHA, €r0 MaTeMaTHYECKOe
BbIpaXXEHHE U YCIOBUS (TPaHUILIbI, 00JIACTH) IPUMEHUMOCTH;

— OOBACHATH OCHOBHBIE MPUHIUIMBI ASUCTBUS MAIIMH, IPUOOPOB U TEXHUYECKUX YCTPOUCTB;
pas3nnyarh yCIoBUs MX O€30MaCHOTO UCIIOIB30BaHUS B IOBCEAHEBHOM KHU3HM;

—> BBINOJHATH SKCIEPUMEHTHI 10 HCCIEAOBAHHIO (U3MYECKUX SBICHUH U IPOILECCOB C
HCIIOJIb30BaHUEM MPSIMBIX M KOCBEHHBIX U3MEPEHMM, MPpHU 3ToM (OpMYyJIHUpOBaTh NpoliemMy/3anady u
TUIOTEe3y Yy4eOHOro SKCIEpUMEHTa, COOMpaTh YCTAaHOBKY W3 MPEIUIOKEHHOro 000pyloBaHMS,
MPOBOAMTH OMBIT U POPMYIUPOBATEH BHIBOIBI;

—> OCYIIECTBJIATH MpsAMbIE M KOCBEHHBIE M3MEpEHHMs (U3NYECKUX BEIMYUH, NP ITOM
BbIOMpPATh ONTUMAIBHBIA CIOCOO M3MEPEHHs] M HCHOJIb30BaTh H3BECTHBIE METOMABI OLCHKHU
MOTPELIHOCTEN U3MEPEHU;

— HCCIIEN0BaTh 3aBUCUMOCTH MEXIY (PU3NYECKUMHU BEIMUYMHAMM C MCIIOJIb30BAaHUEM IPSMBIX
U3MEPEHUl, MpU OSTOM KOHCTPYHpPOBAaTh YCTAHOBKY, (UKCHUPOBATh pe3yJibTaThl MOJYyYEHHOH
3aBHCUMOCTH (PU3UYECKUX BEIMYMH B BHUJAE TaONMIl U TpauKOB, AETaTh BHIBOJBI MO pe3yjibTaTaM
UCCIIEI0BaHMS;



— cobmromare mpaBwiia O€30MACHOTO TpyAa MNpPU NPOBENEHUHM HCCIEIOBAaHUI B paMKax
y4eOHOTO0 3KCIIEPUMEHTA, Y4eOHO-UCCIIEI0BATEIbCKOIM U MPOEKTHOM AEATEIIEHOCTH C UCIIOIb30BAHUEM
HU3MEPUTEIIBHBIX YCTPOUCTB M JJAOOPAaTOPHOTO 00OPYIOBAHHS;

—> pemaTh pacu€THBIE 3aJaud C SBHO 3aJaHHOM (PU3MUYECKOW MOJENbIO, HCIONb3Ys
¢dbusnyeckue 3aKOHbI M NPUHLHUIIBI, HA OCHOBE aHalu3a YCIIOBUS 3a/laddl BbIOMpaTh (PU3NYECKYIO
MO/IEIb, BBIACIATh (PU3NYECKUE BEIMYMHBI U (OPMYIIbI, HEOOXOIUMBIE TSl €€ pelIeHHs], TPOBOJANUTH
pacuéThl U OLIEHUBATH PEAIbHOCTD MOJIYYEHHOT O 3HAUeHUS (PU3MUECKON BEIIMYUHBL;

—> pewmarb KadeCTBEHHbIE 3aJaud: BBICTpaMBaTh JIOTMYECKHM HEINPOTUBOPEUUBYIO ILIEMOYKY
paccyXKIeHUH C ONIOPOi Ha U3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU U (PU3HUYECKHE SBIICHHUS;

— HCMOJb30BaTh MPH PEIICHUU Y4eOHBIX 3a/1a4 COBPEMEHHbIE WH()OPMALIMOHHBIE TEXHOJIOTUU
JUISL TIOUCKA, CTPYKTYPUPOBAHMSI, MHTEPIPETAIMN U MPEJCTaBICHUs Y4eOHOM U HAay4YHO-TOMYJISIPHOM
uHpOpPMAaLIUY, TOJYYSHHON W3 pa3jIMYHBIX MCTOYHUKOB, KPUTUYECKH AHAIU3UPOBATH IOJTYy4aeMyIO
uHpopmaruio;

— TNPHUBOJUTH NPUMEPHI BKJIAJAa POCCUHCKUX W 3apyOeKHBIX YYEHBIX-(DU3UKOB B pa3BUTHE
HayKH, 00BSCHEHHE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

— HCHOJb30BaTh TEOPETHUECKUE 3HAHUS MO (DU3HUKE B MOBCEAHEBHOMN KU3HU IJi1 0O0ecTIeueHUs
0e30MacHOCTH TpuU OOpalieHHH ¢ TpUOOpaMu U TEXHUYECKHMMH YCTPOWCTBAMH, U COXpPaHEHUs
3/10pOBbs U COOTIOACHUSI HOPM AKOJIOTMUYECKOT0 MOBEJCHUS B OKPYKaIOLLEH CPeIE;

— paboTaTrh B IPyMIe C BBHIMOJHEHUEM PA3IUYHBIX COIMAIBHBIX POJIEH, MIaHUPOBATh padOTy
TPYNIbI, PallOHATBHO paclpeeNaTh O0S3aHHOCTH M IUIAHUPOBATH JEATEIbHOCTh B HECTAHJAPTHBIX
CUTyallusiX, aJeKBaTHO OLICHMBAThb BKJIAJ KaXJ0ro W3 YYaCTHMKOB TpYIIbl B pEIICHUE
paccMaTpuBaeMoii MpoOIeMBbl.

K xonmy oOyuenuss B 11 kJacce mpeaMeTHBIE pe3yiabTaTbl Ha 0a30BOM YpPOBHE JOJDKHBI
oTpaxkaTb c(HOPMUPOBAHHOCTH y OOYUAIOIIUXCSl YMEHUI:

— JIEMOHCTPUPOBATh Ha TpUMeEpax poiib U MeCTO (HU3MKH B (HOPMUPOBAHHHU COBPEMEHHOMN
HAay4YHOM KapTUHBlI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKM M TEXHOJOTMH, B IPAKTHYECKOU
NeSITebHOCTH JII0/IeH, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KapTUHBI MUPA;

—> YYUTBIBaTh TpPAHUIBl NPUMEHEHHUS HW3YYEHHBIX (U3MUECKUX MOJeNel: TOYEHHBII
IIEKTPUYECKUH 3apsll, JIyd CBETa, TOYECUHBIM MCTOYHUK CBETA, SAEpHAsi MOJENb aToMa, HYyKJIOHHas
MoO/JIeJIb ATOMHOTO sJIpa MPH pelIeHnH (PU3NUECKUX 3ajay;

— pacro3HaBaTh (pu3MYecKue sBIEHUS (Ipolecchl) U OOBIACHATh MX HAa OCHOBE 3aKOHOB
ANIEKTPOAMHAMUKN M KBAaHTOBOW (DUM3MKM: 3JIEKTpUUECKass MPOBOJUMOCTb, TEIIOBOE, CBETOBOE,
XUMHYECKOE, MarHUTHOE JIEHCTBUS TOKA, B3aUMOJEHCTBHE MarHUTOB, JIEKTPOMAarHuTHas MHAYKIINS,
JNEHCTBUE MAarHUTHOTO TIOJS HA IMPOBOAHMK C TOKOM M JBIKYIUMKCS 3apsifi, dJIEKTPOMAarHUTHBIE
KojeOaHusi W BOJHBI, TPSMOJMHEHHOE pAacHpOCTpPaHEHHUE CBETa, OTpPAKEHHE, IPEIOMIICHHE,
uHTephepeHIys, Tuhpakius U MOJsIpU3alMs CBETa, AUCHEPCUs CBETa, (POTOINEKTPUUECKUIl FPPeKT
(potorddexT), cBeTOBOE aBlIeHWE, BO3HUKHOBEHHE JMHEHMYATOrO CIEKTpa aroMa BOJOPOJA,
€CTECTBEHHAsI U UCKYCCTBEHHAs paAOAKTHBHOCTH;

—> OIHUCHIBaTh HM3y4YEHHbIE CBOMICTBAa BelIECTBA (DJIEKTPUUECKHUE, MAarHWTHBIE, ONTHUYECKHE,
AIIEKTPUYECKYIO TPOBOJAUMOCTH PA3JIMYHBIX Cpell) U DJIEKTPOMArHWTHBIE SIBICHUS (IIPOLIECCHI),
UCTIONB3Ys (pU3MUECKUE BENWYHMHBL: 3JIEKTPHUECKUH 3apsiji, CUila TOKA, HJIEKTPUUYECKOE HANpsKEHHUE,
AIIEKTPUYECKOE COMPOTHUBIIEHHE, PAa3HOCTh MOTEHLHMANOB, AJIEKTPOJABMKYIIAs Ccuia, paboTa TOKa,
WHAYKIIMS MarHUTHOTO mouid, cuia Amriepa, cwia JIopeHna, MHIYKTMBHOCTb KaTYIIKH, SHEprus
AIIEKTPUYECKOTO M MArHUTHOTO MOJIeH, MEpHoj U YacToTa KosiebaHWil B KojeOaTeIbHOM KOHTYpE,
3apsl M cuJa TOKa B TpOILleCCE TapMOHMYECKHMX 3JEKTPOMAarHUTHBIX KojeOaHWH, (OKycHOe
paccTosiHuEe U ONTHUYEcKas cuja JMH3bI, MPU ONUCAHUM MPABWIBHO TPAKTOBATH (U3NYECKUN CMBICI
UCTOJIb3yeMbIX BEIMYUH, X 0003HAYEHUs M €AMHUIIbI, YKa3bIBaTh (POPMYIIbI, CBSA3BIBAIOIINE JAHHYIO
bu3nYeCKyI0 BEIMYMHY C APYTUMU BEIUYUHAMM;

—> ONHCHIBaTh M3YyYCHHbIC KBAHTOBBIC SIBICHUS U MPOLECCHI, HCIONb3Yys (PU3UUECKUE
BEJIMYMHBI: CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJIH, JUIMHA BOJHBI U 4acTOTa CBETA, SHEPIUS U UMIIYJIbC
doToHa, nepuoy noyypacmnaia, YHeprusi CBSI3U aTOMHBIX sJIep, MPU ONKMCAHUHU MMPABUIBHO TPAKTOBATh
(¢u3MUeCKUil CMBICI HCIOJIB3YEMbIX BEIMYMH, MX 0003HAuUCHHs M EeIWHHIIbI, YKa3bIBaTh (POPMYIIBI,
CBS3BIBAIOIIME JaHHYI0 (U3WYECKYIO0 BEJIMYMHY C APYTMMU BEJIMYMHAMH, BBIYUCIATH 3HAUYCHUE
(bU3HYECKON BETUYMHBL;



—> aHaNMM3MpOBaTh (PU3UYECKUE TPOLECCHl M SBJICHUA, HCIONB3YS (PU3MUECKUE 3aKOHBI U
MMPUHIUIIBI: 3aKOH OMa, 3aKOHBI IMOCJICAOBATCIBHOTO U MapaJlJICIbHOIO COCAWHCHUSA IMPOBOIHUKOB,
3akoH  Jxoyns—JleHna, 3akOH  AJIEKTPOMArHUTHOM  MHAYKIMHU, 3aKOH  OPSMOJUHEUHOrO
pacrpoCTpaHEHHUs] CBETA, 3AaKOHbl OTPAXKEHMsI CBETa, 3aKOHbl IIPEJIOMJICHUS CBETa, YpaBHEHHUE
Oiinmreiina ans gorosaddexra, 3aKOH COXpaHEHHS] SHEPrHH, 3aKOH COXpPAHEHHs] UMIYJIbCa, 3aKOH
COXpaHEHHUsI JIEKTPUUECKOI0 3apsA/a, 3aKOH COXpPAaHEHHs] MAacCOBOI'0 4HMCIa, NMOCTylaTel bopa, 3akoH
paZMoOaKTUBHOIO paclaga, MpUd ITOM pa3iuyaTh CIIOBECHYIO (OPMYIUPOBKY 3aKOHA, €ro
MaTeMaTHYECKOE BBIPAKCHUE U YCIOBUSA (TPAHULIBI, O0JIACTH ) TPUMEHHUMOCTH;

—> OIpeAensTh HaIpaBlIEHUE BEKTOpa MHIYKIMM MAarHUTHOTO MOJS MPOBOJHUKA C TOKOM,
cuibl Amrnepa u cuisl Jlopenna;

— CTpPOUTbH U OMHUCHIBATh N300pakeHUE, CO3/1aBaeMOE INIOCKUM 3€PKaJIoM, TOHKOM JIMH301;

— BBINOJHATH SKCIIEPUMEHTHI 10 HCCIEAOBAHUIO (DU3MYECKHUX SBICHUA U TPOILECCOB C
UCIIOJIb30BAaHUEM MPSIMBIX M KOCBEHHBIX M3MEPEHUH: MPH 3TOM (OpMYyIUpOBaTh MpodieMy/3agady u
TUTOTE3y Yy4eOHOro OKCIIEPUMEHTa, COOHMpaTh YCTAHOBKY W3 MPEIJIOKEHHOTO O0OPYIOBaHUS,
MPOBOAMTH OMBIT U OPMYTUPOBATH BHIBO/IBI,

—> OCYHWCCTBIATL MNPAMBIC H KOCBCHHBIC HW3MCPCHUA (1)I/I3I/I‘~I€CKI/IX BCJIMYMH, IIpU 3STOM
BI)I6I/IpaTI> ONITUMAJIBHBIA  CIOCO0 N3MCPCHUA W HUCIOJB30BATb HM3BCCTHBIC MCTOABI OLICHKHU
MOTPEIIHOCTEeNH U3MEPEHMUIA;

—> HCCJIIEO0BATH 3aBUCHUMOCTH (1)I/I3I/I‘~I€CKI/IX BCJIIMYUH C HCIIOJIB30BAHUECM IIPAMBIX H3MepeHHﬁI
OpU 3TOM KOHCTPYMpPOBaThb YCTAHOBKY, (UKCHPOBATH pE3yJbTaThl IOJIYYEHHONH 3aBUCHUMOCTHU
buznyecKuX BEIWYHH B BUJIE TaOIHUI] U rpaUKOB, AeNaTh BBIBO/IBI [0 PE3yJIbTaTaM MCCIIEIOBAHMUS;

— coOmoparh IpaBwiia 0€30MacHOrO TpyAa IpH IPOBEAECHHUU HCCIEJOBAHMM B paMKax
y4eOHOTO IKCIIEPUMEHTA, Y4eOHO-UCCIIEI0BATEIBCKON M MTPOEKTHOMN JEATEIIEHOCTH C HCIIOIb30BAHUEM
M3MEPUTENbHBIX YCTPOUCTB U JTa0OpaTOPHOTO 0OOPYIOBAHHS;

—> pewmarb pacy€THbIE 3a7aud C SBHO 3aJ@HHOM (U3MYECKOW MOJAENbIO, HCIOJIb3YS
¢u3nyecKkne 3aKOHbI U NPUHLMIIBI, HA OCHOBE aHalM3a YCIIOBUS 3a/add BbIOMpaTh (PU3NYECKYIO
MOJIeJIb, BBIACNSTh (PU3NYECKUE BEIMUUHBI U (HOPMYIbI, HEOOXOAUMBIE IJs e€ pelieHus, TPOBOAUTH
paC'-IéTBI N OICHUBATLH PCAJIBHOCTD MMOJIYYCHHOI'O 3HAYCHUS (1)H3PI‘~IGCKOI>1 BCJIIMYHHBI;

—> pemath KayeCTBEHHbIE 3aJauyd: BBICTPAMBATH JIOTUYECKH HEMPOTHBOPECUMBYIO IIETIOUYKY
paccyXJIeHH ¢ OMOpo Ha U3YYEHHBIC 3aKOHBI, 3AKOHOMEPHOCTU U (DU3UYECKHUE SBIICHNUS,

— HCMOJB30BaTh MPH PEIICHUU Y4eOHBIX 3a/1a4 COBPEMEHHbIE WH(OPMAIMOHHBIE TEXHOIOTUN
JUTSL TIOUCKA, CTPYKTYPUPOBAHMSI, MHTEPIPETAIIMN U MPECTaBICHUs Y4eOHOM U HAay4YHO-TIOMYISIPHOM
uH(pOpMallMK, MOJYYEHHON W3 pa3jMyYHBbIX MCTOYHUKOB, KPUTHYECKU aHAJIU3UPOBATh MOJIYyYaeMYIO
UHPOPMALIUIO;

— OOBACHATH NPUHIUIBI JEHCTBUS MallluH, IPUOOPOB M TEXHUYECKHX YCTPOMCTB, pa3inyarh
yCIIOBUS UX O€30MacCHOr0 UCIOIb30BaHMUS B TIOBCETHEBHOM KU3HU;

— TPUBOJUTH MPHUMEPHI BKIAJa POCCHUCKUX W 3apyOEKHBIX YUYEHBIX-(DM3MKOB B pa3BUTHE
HAyKH, B 00bsCHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA,

—> HCHOJIB30BaTh TCOPECTUUCCKHUEC 3HAHUA 110 (1)1/131/H<e B HOBC@JIH@BHOﬁ KHU3HU OJIs1 o0ecrieueHus
0e30MacHOCTH TpU OOpalieHHuH ¢ NpuOOpaMu U TEXHUYECKHMMH YCTPOWCTBAaMH, Ui COXpaHEHUs
3JI0pOBbsI U COOJIIOJICHHSI HOPM SKOJIOTMYECKOT0 TIOBEACHHUS B OKpYXKaroIlei cpejie;

— paboTaTh B IPyMIe C BHIIOJHEHUEM Pa3IMYHBIX COLUANBHBIX POJIEH, MIIAHUPOBATh PadoTy
TPYNIbl, pallMOHAIBHO paclpeeNiaTh 0053aHHOCTH U IUIAHUPOBAThH JIEATENIBHOCTh B HECTAHIAAPTHBIX
CUTyallMsX, aJeKBaTHO OIICHMBATh BKIAJ KaXJOro W3 YYaCTHMKOB TPYIIbI B pEIICHUE
paccMaTpuBaeMoi IPOOIIEMBI.



TEMATHYECKOE INTAHUPOBAHHUE
10 KUIACC

KomnunuectBo yacoB

Ne HaumenoBanue pa3zienoB v TeM nporpaMmbl KourponsHsle  IIpakTuueckue OJIEKTPOHHBIC
n/m Bcero o0pa3oBaTenbHbIE PECYPCHI
paboThI paboThI
Paznean 1. DU3UKA U METO/JIbI HAYYHOI'O ITIO3HAHUSA
1.1 ®u3uKa 1 METOAbl HAYYHOrO MO3HAHUS 2 bubmoreka LOK
https://m.edsoo.ru/7f41bf72
Uroro no pazneny 2
Pa3zpgen 2. MEXAHUKA
2.1 Kunemartuka 5 Bumorexa LIOK
2.2 unamuka ! https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXPAHEHHS B MEXAHUKE 6 1 1
Htoro no pazneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUMHAMHUKA
3.1 OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOM Teopuun 9 1
3.2 OCHOBBI TEPMOAMHAMUKHI 10 1 Erbmiorexa [JOK
https://m.edsoo.ru/7f41bf72
3.3 ArperatHble coCcTOsIHMS BeliecTBa. Pa3oBble nepexobl 5
Hroro no pazueny 24
Paznen 4. JIEKTPOJANHAMUKA
4.1 DNEeKTpOoCTaTUKA 10 1
HOCTOI:[HHHﬁ JJIIEKTPUYECKUH TOK. TOKH B pa3an4HbIX Bubamoteia LIOK
4.2 12 1 1 https://m.edsoo.ru/7f41bf72
cpenax
Wtoro no pazneny 22
PesepBHOE Bpemst 2 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 4



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

11 KVIACC

KommuectBo yacos

Ne HaumenoBanue pa3zienoB u TeM IporpaMmbl KouTponsHsle  IIpakTHYecKue ONeKTPOHHBIC
/1 Bcero o0pa3oBaTeNbHbIC PECYPCHI
paboThI paboThI
Paznen 1. JIEKTPOJAUNHAMUKA
11 MarnuTHOe 1noJjie. DIeKTPOMarHuTHAs HHTYKIIHS 11 1 3 Egggﬁ;ﬁiiiﬂﬁﬂ f41c97c
Hroro no pazueny 11
Pa3nen 2. KOJIEBAHUS U BOJIHbBI
2.1 MexaHuuyeckue 1 3JeKTPOMarHuTHbIE KoJeOaHus 9 1
2.2 MexaHuuyeckue 1 3J€KTPOMarHUTHbIE BOJIHbI ) 1 ﬁg6§?/(;ee%1c];gorﬁﬂ f41c97c
2.3 Ornrtuka 10 3 D80 '
Wroro no pazueny 24
Pa3zaen 3. OCHOBBI CHELIMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
3.1 OCHOBBI crieIMaIbHOW TEOPHUU OTHOCUTEIIBHOCTH 4 1 ﬁgg;?/(;ee%ascﬁﬂﬁ/? f41c97c
Uroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DJIEeMEHTBI KBAHTOBOM ONTHUKH 6
4.2 Crpoenue aToma 4 BH6H_HOTeKa IOK
https://m.edsoo.ru/7f41c97c
4.3 ATOMHOE SApO 5
Hroro no paszneny 15
Pazaen 5. 3JIEMEHTBI ACTPOHOMMHA U ACTPO®U3UKH
5.1 DneMeHThl aCTPOHOMUU U acCTPOPU3UKU 7 1 Eﬁﬁ/ﬁiﬁiﬂﬁ/? f41c97c
Uroro no pazgeny 7
Pa3nen 6. OGOBIIAIOIIEE IOBTOPEHUE
bubmuoreka [{OK
6.1 Obobmaromee nosTopenne 4 https://m.edS(I)lo.ru/7f41097c
Uroro no pazneny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 7



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

IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KonunyecTBo yacos
Ne Tema vhoka K 1 DNEeKTPOHHBIE
o/n yp Beero OHTPOJIbHBIE PAKTHYECKHE | 600 paTebHBIE PECYPCHI
paboTHI paboThl
®dusuka — Hayka o npupoze. Hayunbie MeTOAbl MO3HAHUS bubmuorexa [JOK
1 1 )
OKPYIKaIoIIero Mupa https://m.edsoo.ru/ff0c32e2
R —— ) BuGmiorexa LIOK
YHHOH Kap pa, Bp A https://m.eds00.ru/ff0c33e6
moaei
3 Mexanunueckoe nBrxkeHre. OTHOCUTEILHOCTh MEXaHUYECKOTO 1 bubnnoreka [JOK
nBwkenus. [lepemenienue, CKOPOCTh, YCKOPCHUE https://m.edsoo.ru/ff0c3508
4 PaBHOMEpHOE MPAMOIMHENHOE ABUKEHHUE 1 bubmmorexa LHOK
P P A https://m.edso0.ru/ff0c3620
5 PaBHOyCKOpEeHHOE MPSMOTIMHEIHOE ABMKEHUE 1 bubmmorexa [IOK
YCrop P g https://m.edsoo.ru/ff0c372e
bu6mmoreka [IOK
6 CBoOoaHoe majeHue. Y CKopeHrue CBOOOHOTO MaICHHS 1 https://m.eds00.ru/ff0c39cc
KpuBonuneiinoe npuxenue. [[BuxeHne MaTepuaabHON TOUKH bubnuoreka [IOK
7 1 )
10 OKPYXKHOCTH https://m.edsoo.ru/ff0c3ada
8 [Tpuniun otHocuTensHocTH ['anunes. MHepuunanbHbie 1
cucremsl orcuera. [lepBriit 3akoH HeroToHa
Macca tena. Cuia. [lpunnun cynepno3unuu cui. Bropoit bubmorexa LHOK
9 ' - DHFIWHI Cy1ieD . - BToP 1 https://m.edsoo.ru/ff0c3be8
3akoH HproTOHA 1151 MarepuaibHOM TOUKU
10 Tpetnii 3akoH HproTOHA /1711 MarepralIbHBIX TOYEK 1
11 3akoH BceMHupHOro taroreHus. Cuna tsxectu. [lepBas 1 bubmuorexa [IOK
KOCMHYECKasi CKOPOCTb https://m.edsoo.ru/ff0c3d00
bu6mmorexa [IOK
12 Cuna ynpyroctu. 3akoH ['yka. Bec tena 1 https://m.edso0.ru/ffoc3e18
Cuna tpenus. Koapduuuent tperus. Cuna conpoTHBIECHUS bubnuoreka [IOK
13 1 .
[IPY JBMOKEHHH TEJa B KUAKOCTH UM ra3e https://m.edso0.ru/ff0c3f76
o | Do st s hoonorze [ B LOK
PA ' ' https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOIO TeIA



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6

NMnynbsc MaTepralbHOW TOYKHU, CUCTEMBI MATEPUATIbHBIX

bubmuoreka [JOK

15 To4eK. VIMITyJibC CHITbI. 3aKOH COXPAaHECHHS UMITYJIbCA. https://m.edsoo.ru/ff0c43d6
PeakTuBHOE IBUKEHUE
PaGora u momtHOCT cuibl. KuneTndeckas sHeprus
16 MaTepHaﬂbHcI)J;f Touku. Teopema 00 I/I3MCHCHI/II/IpKI/IHeTI/I‘IeCKOI/IW bubmorexa LIOK
https://m.edsoo.ru/ff0c4502
SHEPTUU
ITorenuunansHas sHeprus. [loreHIMaIbLHAS SHEPTUS YIIPYTO
17 L[e(bop;HpOBaHHoﬁ I'pryH(I/IHBI. HgTeHuHaanaﬂpaHep};Hinrena bubmorexa LIOK
https://m.edsoo.ru/ffOc461a
BOJIM3U TIOBEPXHOCTH 3eMIIU
[ToTeHnmanbHble U HEMOTEHIIMATbHBIE CUJTbI. CBS3b PaOOTHI
18 HETIOTEHIIMAIbHBIX CHUJI C U3MEHEHUEM MEXaHUYECKOM bubmuorexa [JOK
OHEPrUM CUCTEMBI TeJI. 3aKOH COXPaHCHHS MEXaHUYCCKOM https://m.edsoo.ru/ff0c478c
SHEPTHH
JlaboparopHas pabora «lccienoBanue CB3M pabOThI CHITBI C
19 M3MEHEHUEM MEXaHUYECKON PHEPTUHU Tejla Ha MpUMepe
PACTSKEHUS PE3UHOBOTO KI'yTa»
KonTponbnas padora no teme «Knunemaruka. Jlunamuka. bubnnorexa [HJOK
20 )
3aKOHBI COXPAHCHHS B MEXAHHUKE) https://m.edsoo.ru/ff0c4b74
OCHOBHBIE MOJIO)KEHUS MOJIEKYISIPHO-KUHETUYECKON TEOPUH. bubnmnorexa [JOK
21 .
bpoyHnoBckoe apmwkenue. uddy3us https://m.edsoo.ru/ff0c4dc2
22 XapakTep ABMKEHUS U B3aUMOJCHCTBUS YaCTUIL] BEIIECTBA.
Mogenu cTpoeHus ra3oB, XKUIAKOCTEW U TBEPABIX TEI
23 Macca monekyin. KonunuectBo BemectBa. [loctosiHHas
ABorazpo
24 TenmoBoe paBHOBecue. Temneparypa u e€ uzmepenue. [llkana
temneparyp Llenbcust
. bubnmuorexa [JOK
25 Wneanbnsiii raz3 B MKT. OcHoBHoe ypaBHeHne MKT hitps://m.edsoo.ru/ffocafde
AOcomoTHas TemMIepaTypa Kak Mepa CpeHel KHHETUYEeCKOM
26 SHEPTUU JIBHKEHUS Ilzzlonyel;yn. YPa]I;)HeIfHé[ Memnneneea- bubmorexa HOK
N https://m.edsoo.ru/ff0c511e
Knaneiipona
27 3axon [lampToHa. ['a30BbIe 3aKOHBI
28 JlaboparopHas pabota «lccnenoBanue 3aBUCUMOCTH MEKIY
rapamMeTpaM# COCTOSIHUS PA3PEKEHHOTO Ta3a»
29 N3omporieccr B naeaabHOM Ta3e U UX rpadudeckoe bubmuorexa [JOK

NpCaACTaBJICHUC

https://m.edsoo.ru/ff0c570e



https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
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BuyTpeHHss SHeprus TEpMOAMHAMUYECKOM CUCTEMBI U

bubmuoreka [JOK

30 crocoObI €€ n3MeHeHusi. KommuecTBo TemioThl ¥ padoTa. 1
BHyTpeHHss sHEprusi 0JHOATOMHOTO I/I):[eaJILHoropraBa https://m.edso0.ru/ff0c5952
> SB’;[/I;IJEIIZ: jiﬁizzliiu BeniecTBa. Komu4ecTBo TerioThl 1 Bubmorexa HOK
32 o 1 https://m.edsoo.ru/ff0c5¢c36
IpH TeIutonepeaayde. AauadaTHBIN MPOIEcC
[TepBbIii 3aKOH TEPMOJAMHAMUKHU U €70 TPUMEHEHUE K bubmuorexa [JOK
33 U30IpoIeccam . https://m.edsoo.ru/ff0c5efc
34 HeoGpaTumocTs mporeccoB B npupoe. Bropoii 3akon 1 bubmumoreka [IOK
TEPMOJAUHAMHUKHI https://m.edsoo.ru/ff0c6230
35 [Tpunun nevicreus u KII/ TernnoBoi ManHbI 1 ﬁggi?/ﬁéeﬁgﬁﬁ/ffowom
36 Huxn Kapno u ero KITJI 1
37 DKOJOTHYeCKHe MPOOIeMbl TEINIOIHEPTETUKH 1
38 O60o6maromuii ypok «MomnekynsipHas ¢pusrka. OCHOBBI 1 bu6mmoreka [IOK
TEPMOTTHAMHKI https://m.edsoo.ru/ff0c6938
39 KontponsHas padora o reme «MomexyssipHas Gpu3uka. 1 bubnnorexa [HOK
OCHOBBI TEPMOTUHAMUKH https://m.edsoo.ru/ff0c6a50
40 [TapooGpazoBanue u koHaeHcanus. Vcmapenue u KuneHue 1 BH6H_HOTCKa 0K
https://m.edsoo.ru/ff0c63b6
a1 AOCOTIOTHAS 1 OTHOCUTENbHAS BIAKHOCTH BO3yXa. 1 bubnmnorexa [JOK
HachbimeHnsii map https://m.edsoo.ru/ff0c64d8
p | e e vpbme | Busorea 101
https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepHalIbl
43 [InaBnenue u KpucTauM3anus. Y qeinbHas TerioTa 1 bu6mmorexa [IOK
raBienus. Cyomumarus https://m.edso00.ru/ff0c6708
44 VYpaBHEeHHE TEIIOBOTO OanaHca 1 ﬁggsﬁ?/(;r::(ciasi?rﬁlffOCGBZO
45 DnexTpusanus Tea. DNeKTpudeckuii 3apsia. J(Ba Buna 1
AIEKTPUICCKUX 3aPST0B bubnmoreka [JOK
46 [IpOBOHVKH, TUDIEKTPHKH U MOTYIPOBOIHAKH. 3aKOH 1 https://m.edsoo.ru/ff0c6bcc
COXPAHEHHUS IIEKTPUUYECKOTO 3apsa
47 Bsaumogpeiictsue 3apsanoB. 3akoH Kynona. Toueunslii 1 bu6muoreka [IOK

AIEKTPUYECKUM 3apsi]l

https://m.edsoo.ru/ffOc6ced
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HampsixénnocTs anekrpudeckoro noss. [punnun

bubmuoreka [JOK

48 CYNEPIO3HIMH MMEKTPUIECKUX NONeH. Jluaun https://m.eds0o.ru/ff0c6df2
HaNpPsHKEHHOCTH
49 Pabora cui sanekrpocrarudeckoro noss. [lorenmnman. bubmmoreka [IOK
Pa3HOCTh NOTEHIIMATIOB https://m.edsoo.ru/ff0c6f00
50 [IpoBOHUKY U TUATEKTPUKU B JIEKTPOCTATUUECKOM TOJIE. bubmuorexa [JOK
JInaieKkTpudeckas MpoHUIIAeMOCTh https://m.edsoo.ru/ff0c7018
51 OnexrpoémkocTh. KonaeHcarop bubmorexa LIOK
https://m.edsoo.ru/ff0c7126
52 DNEeKTPOEMKOCTh TNIOCKOTO KOHJIEHCAaTOpa. DHEPrus bubnnoreka [JOK
3apsHKEHHOr0 KOHIEHCaTopa https://m.edsoo.ru/ff0c72c0
53 JlaGoparopnas padota "M3mepeHue 3MeKTpOEMKOCTH 1
KOHJIeHcaTopa"
[IpuHIUI IEeHCTBHS U IPUMEHEHHE KOHJIEHCATOPOB,
54 KOIUPOBAJIBLHOTO arapara, CTpyHHOTr0 IpUHTEpA.
DnexTpocTaTHuecKas 3aluTa. 3a3eMIeHHUE AEKTPOnprudopoB
DNEeKTPUUECKUN TOK, YCIIOBUS €0 CYIIECTBOBAHUS.
55 [Tocrosinubiii Tok. Cuna Toka. Hanpsixenue. ConpoTuBIeHHE.
3axon OMa JJis yyacTKa Lenu
[TocnenoBarenpHOE, apauIeIbHOE, CMEIIAHHOE COETMHEHNE
56 HpOBOII[[HI/IKOB. Ha6opanopHa;1 pabota «M3yuyeHue g 0.5 bubmmorexa [TOK
https://m.edsoo.ru/ff0c74f0
CMEILIaHHOTO COEANHEHUSI PE3UCTOPOBY
57 PaboTta u MOILTHOCTB ANIEKTPUYECKOrO TOKA. 3akoH JKoysi- bubnnorexka [JOK
Jlenna https://m.edsoo.ru/ff0c7838
3akon OMa 1st TOJTHOM (3aMKHYTOM ) SJIEKTPUYECKOM TIETH. Bubmorexa [OK
58 Kopotkoe 3ambikanue. JlabopaTopHas pabora «3mepenue 0.5 httos://m.ed I60c72e0
pS://m.edsoo0.ru Ccrae
O/IC ucTOYHMKA TOKA U €r0 BHYTPEHHETO CONPOTUBIICHUS
DeKTpOHHAas MPOBOAUMOCTD TBEPIBIX METAIJIOB.
59 3aBUCUMOCTD COIIPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.
CBepXIpoBOANMOCTh
60 DneKTpuYecKuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX
IIy4KOB
[TonmynpoBogHuKH, nx cOOCTBEHHAsI U IpUMeECHas Bubnorexa [TOK
61 npoBoguMOoCTh. CBOMCTBa p—N-Tiepexoa.

[TomynpoBOTHUKOBBIE TPUOOPEI

https://m.edsoo.ru/ff0c84ae
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62 DJEKTpUUYECKUN TOK B pacTBOpaxX U pacijiaBax JIEKTPOJIUTOB. 1 bubmuorexa [IOK
DIEKTPOTUTHYECCKAST TUCCOMALINSA. DIIEKTPOIIH3 https://m.edsoo.ru/ff0c82ba
63 DJIEKTpUYECKUH TOK B razax. CaMmoCTOSTENbHBIN 1 1 bubnuorexa [JOK
HECaMOCTOATENbHBIN pa3psa. Monaust. [1nazma https://m.edsoo.ru/ff0c84ae
64 DnexTpuueckre NpruOOphl U YCTPOMCTBA U UX MPAKTUIECKOE 1 bubnmoreka [JOK
npuMeHeHue. [IpaBuina TeXHUKH 6€301MacHOCTH https://m.edsoo.ru/ff0c86fc
. bu6mmoreka [IOK
65 O06o06maromuil ypok «IEeKTPOIHHAMUKA 1 https://m.edsoo.ru/f0c88be
8 Toctommmi mexspumaccsai 1ox. Tt s pasmtas ) ) ubmotera LIOK
' https://m.edsoo.ru/ffOc8a8a
cpenax»
67 PesepBHrlit ypok. KonTponbHas pabota no teme 1 1 bubnnoreka [JOK
"DeKTpouHaMHKA" https://m.edsoo.ru/ff0c8c56
68 PesepBHeIit ypok. O606mIaromuii ypok mo temam 10 kiracca 1 bubmorexa HOK
’ https://m.edsoo.ru/ff0c8f6c
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 4 4
11 KITIACC
KonunuecTBo uacoB
Ne Tema vboka K ONEeKTPOHHBIE
/i yp Beero OHTPOJIbHBIE IIpaxkTrueckue 0GPA3OBATEBHBIE PECYPCHI
paboThI paboThI
[TocTostHHBIE MATHUTHI M UX B3auMOeicTBUE. MarHUTHOE
1 noje. BeKTop MarHuTHOM MHAYKIUU. JIMHUY MarHUTHOM 1 Eubmiorexa LJOK
' ' https://m.edsoo.ru/ff0c9778
WHIYKIHH

5 MarnuTHO€e noje NpoBOJHUKA ¢ TOKOM. OnbIT Dpcrena. 1
B3anmopeiicTBre NpOBOJHUKOB C TOKOM bubaunoreka [LIOK

3 Jla6oparopnas paboTa «/3ydeHre MarHUTHOTO OIS 1 1 https://m.edsoo.ru/ffOc98fe
KATYIIKH C TOKOM»

4 Amepa. Taboparopman pasora <tlecreronasme eiicrons ) ) ubmorera LIOK

' https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM)

5 JlercTBHE MarHUTHOTO I10JI HA JBHKYILYIOCS 3apSKECHHYIO 1 bub6nuorexa [IOK
gactuiy. Cuna Jlopenna. Pabora cubl Jlopeniia https://m.edsoo.ru/ff0c9df4
DnexTpoMarHuTHas HHAyKIUs. [IoTOk BeKTOpa MarHUTHOU

6 uHaykiud. DJ1C uHAyKIIY. 3aKOH JIEeKTPOMAarHUTHON 1
nHaykiuu Gapanes
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JlaboparopHas padota «MccnenoBanue BICHUS

bubmuoreka [JOK

! AJIEKTPOMArHUTHON MHYKIIHNY https://m.edsoo.ru/ff0cal50
NunykTtuBHOCTD. fIBNeHue camonnaykuuu. 9C
8 cahfoy;HzlyKuHH. DHeprus MaI‘HI/ITHﬂf“]OLl['[OJISI K{J,ITyIHKI/I c bubmorexa [IOK
https://m.edsoo.ru/ff0ca600
TOKOM. DJIEKTPOMAarHUTHOE T0JIe
TexHuueckue ycTpoiCcTBa U UX MPUMEHEHUE: TOCTOSTHHBIE
9 MarHuThl, 3JIEKTPOMArHUTHI, JIEKTPOBUTATENb, YCKOPUTEIN
3JIEMEHTAPHbBIX YaCTHII, MHAYKIIMOHHAS TeYb
10 O6o0maromuii ypok «MarHuTHOE 1moJje. DIeKTPOMarHuTHas bubmuorexa [JOK
WHTYKIIASD https://m.edsoo.ru/ff0cab82
11 KonTponbHas pabota no Teme «MarHuTHoe IoJie. bubnnoreka [JOK
DIeKTPOMArHUTHAS UHIYKITUS https://m.edsoo.ru/ff0cad58
CBoOoHBIC MEXaHHUYECKHE KoyieOanus. ['apMoHudeckue
12 KOJ‘IG6£{I/IH. VYpaBHEHHE rapMOHUYECKHUX K(E)J'Ie6aHI/II71. bubmorexa HOK
https://m.edsoo.ru/ffOcaf06
[IpeBpamienue 3aeprun
JlaboparopHas pabota «lccienoBanne 3aBUCHMOCTH ITEPHOIa
13 MaJbIX KoJieOaHuii rpy3a Ha HUTU OT JUIMHBI HUTU U MacChl
rpy3a»
Konebarenbubiit KOHTYp. CBOOOAHBIE 3JIEKTPOMAarHUTHbBIE
14 Kose0aHus B UAeabHOM KoJebaTeIbHOM KOHTYpe. AHAIOTHUs bubnnoreka [JOK
MEKIy MEXaHHUECKHMH H DJICKTPOMArHUTHBIMU https://m.edsoo.ru/ff0cb820
KoJe0aHusIMU
15 ®opmyna TomcoHa. 3aKOH COXpaHEHHs SHEPTUU B UI€ATTbHOM bubnuoreka [IOK
KOJIeOATETbHOM KOHTYpE https://m.edsoo.ru/ff0cb9c4
[IpencraBnenue o 3aTyxaromux Koiaedanusx. BeiHyX/1eHHbBIE
16 ngaIllHquCKHe Kone6z;Hﬁ.Hlie30Hch. BBIHy)KI[eHgBIe)I bubmorexa HOK
https://m.edsoo.ru/ffOcbb86
AJIEKTPOMArHUTHBIE KOJIeOaHMs
[Tepemennsbiit Tok. CHHYCOM1alIbHBIN IEPEMEHHBIN TOK.
17 MOI?HHOCTL nepeMeHHoZo Toia. AMHJ‘II/IT;IHOG " bubmorexa HOK
N https://m.edsoo.ru/ffOcbd34
JICHCTBYIOIIEE 3HAYCHHUE CHIIBI TOKA U HAMPSIKCHHUS
18 TpaHC(I)OpMachp. [IpousBoicTBO, Mepenavya u MoTpedIeHne
AIEKTPUICCKOMN IHEPTUN
YCTpoiCTBO U MPAKTHUECKOE TPUMEHEHHE MEKTPHIECKOTO Bubnmorexa [IOK
19 3BOHKa, TeHepaTopa MepeMeHHOro TOKa, TNHUHN

aJIeKTpoIepeaayd

https://m.edsoo.ru/ff0cc324
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DKOJIOTMYECKHE PUCKU IIPU TPOU3BOACTBE NIEKTPOIHEPTUH.

20 KynbTrypa ncrnonb30BaHus 3IEKTPOIHEPTUU B IOBCETHEBHOM
KU3HU
MexaH4eCKue BOJIHBI BUS pacripocTpaHenus. [lepuon.
21 CIfOI?OCTbeIC)aCEpo(::J;paI;ey;E; u ,I[J'FI?IE& I1;.(())JCIHI;,211. le'[onepe:gblzﬂn bubmorexa LHOK
https://m.edsoo.ru/ff0cca54
IIPOJIOJIbHBIE BOJIHBI
29 3ByK. CkopocTh 3ByKa. ['poMKOCTh 3ByKa. BricoTa ToHa. bubnmoreka [JOK
TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
DJIEKTPOMArHUTHBIE BOJIHBI, KX CBOMCTBA M CKOPOCTh. [llkana bubmuorexa [JOK
23 ;
AJIEKTPOMATrHUTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
24 [TpuHIMIIBI paguOCBsI3U U TeleBUACHU. Pa3BuTue cpeacTs
cBA3u. Paguonokanus
bu6mmoreka [IOK
25 KonTponbras padota «KoneOaHust 1 BOTHBDY https://m.eds00.ru/ffOcc6f8
2% [IpsiMonHETHOE paclpoCTpaHEHUE CBETA B OJHOPOAHOM bubnnoreka [JOK
cpene. Toueunslit nictounuk ceera. Jlyd cBera https://m.edsoo.ru/ff0cd350
27 OTtpaxenue cBeTa. 3aKOHBI OTpakeHus cBeTa. [locTpoeHue bubnuorexa [JOK
H300pakeHHMIA B IUIOCKOM 3€pKaJie https://m.edsoo.ru/ff0cd4e0
8 IIpenomnenue ceera. IloiHOE BHYTpEeHHEE OTpaKEHUE. bubnuoreka [IOK
[penenbHBINA YToJ1 MOTHOTO BHYTPEHHETO OTPAXKCHUS https://m.edsoo.ru/ff0cd7f6
29 JlabopaTtopHas pabota «3mepeHue rnokazarenst bubnuoteka [JOK
MPEIOMJICHUS CTEKIIa» https://m.edsoo.ru/ff0cd67a
30 JIunzel. [loctpoenue nzobpaxkenuii B muH3e. opmyra bubnuotexa [JOK
TOHKOM JINH3bI. YBEITUYCHUE JTUH3BI https://m.edsoo.ru/ff0cddle
31 JIaGopartopHas pabota «lccnenoBanue CBOWCTB
M300paXeHUH B TUH3aX»
30 Hucnepcus cseta. CnoxHbIi cocTaB Oenoro cBera. LIBer.
JIaGopartopHas pabota «HaOmroneHue qucrnepcun cBeTa
33 Wntepdepennus cera. Audpakuus ceera. Judpakunonnas bubmuoreka [IOK
peméTka https://m.edsoo.ru/ffOced22
34 ITonepeuHocTh cBeTOBBIX BOJH. [lonspu3zanus cBeta bubmorexa [IOK
' https://m.edsoo.ru/ffOcf02e
35 OnTrueckue mpruOOpPHI U YCTPOMCTBA U YCIOBUS UX

6€3011acHOT0 MPUMEHEHUs
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I'paHuIbl IPUMEHUMOCTH KJIIACCUYECKON MEXAHUKU.

bubmuoreka [JOK

36 [TocTynarel crienuanbHON TEOPUH OTHOCHTEIBHOCTH https://m.edsoo.ru/ff0cf862
OTHOCHUTEIBHOCTH OJJTHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU bu6mmoreka [IOK
37 )
U COKpAICHHUE JJTUHBI https://m.edsoo.ru/ffOcfa42
OHeprus U UMIYIbC PENATUBUCTCKON yacTHLbl. CBSA3b MacChl bubmumoreka [IOK
38 . .
C DHEPrHel U MMITYJIIbCOM. DHEPIHSI TOKOS https://m.edsoo.ru/ffOcfc68
39 Kontponbras padota «Ontuka. OCHOBBI ClICIHATILHON bubmuorexa [JOK
TEOPUHU OTHOCUTEIBLHOCTHY https://m.edsoo.ru/ffOcf6f0
40 ®otonbl. opmyna [Tnanka. DHEprus U UMITYJIbC POTOHA bubmorexa LIOK
+ TOPMY ' p 4 https://m.edsoo.ru/ffOcfel6
a1 OtkpsiTue u uccnenoBanue poroddpdexra. OnwiTer A. T bubnuorexa [JOK
CroneroBa https://m.edsoo.ru/ffOcffc4
42 3akonsl hoTordderra. YpaBHeHHnEe DUHIITEHHA 115 bubnnoreka [JOK
dorordpdekra. «KpacHas rpanuia» horodddexra https://m.edsoo.ru/ff0d015e
43 Hasnenue ceera. Onwitel [1. H. JleGeneBa. Xumuueckoe bubnuorexa [JOK
JIEVICTBUE CBETA https://m.edsoo.ru/ff0d04a6
44 TexHuyeckue ycTpoiicTBa U MPaKTUYECKOE MPUMEHEHUE:
(dboTodeMeHT, (HOTONATUNK, COTHEUHAsT OaTapesi, CBETOIUO]]
45 Pemenue 3ana4 mo Teme «37€MEHTHI KBAHTOBOW OMTHKI bubmorexa [TOK
A https://m.edsoo.ru/ff0d0302
16 Mopnens aroma Tomcona. OnbiTel Pesepdopaa no paccesiuuro bubnnoreka [JOK
a-yactuil. [InanerapHas Mojenb aToma https://m.edsoo.ru/ff0d091a
bu6mmoreka [JOK
47 Hoctynaret bopa https://m.edsoo.ru/ff0dOafa
Nznydyenue u nornomieHrne (GOTOHOB MpH MEPEX0JIe aToMa ¢ bubnuotexa [JOK
48 . )
OJTHOT'O YPOBHSI DHEPTUU Ha ApYyroi. Bunel cekTpoB https://m.edsoo.ru/ff0dOafa
o | oo e e, Bomu i ook B LOK
PILYCKYIHP Y ' https://m.edsoo.ru/ff0d0ca8
BBIHYXKJICHHOE U3TyUCHHE
OtkpeiTHe pagroakTuBHOCTH. OnbITH Pezepdopa no bubnuorexa [IOK
50 )
OTIPE/ICIIEHUIO COCTaBa PAIUOAKTUBHOTO U3TYICHUS https://m.edsoo.ru/ff0d0fd?2
51 CgoiicTBa anb(a-, 6eta-, raMmma-u3nydeHus. Bausaue

PAaOAKTUBHOCTH HA XUBBIC OPraHU3MBbI
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52

53

54

OTkpbITHE IPOTOHA M HENTpoHA. M30TOoMNbI. Anbda-pacnan.
DNEeKTPOHHBIA U TO3UTPOHHBIN OeTa-pacnana. ['amma-
U3JIy4yeHue

OHeprus cBA3M HYKJIOHOB B sipe. SInepHble peakiuu.
Snepusiii peakrop. IIpoGiemsl, IepCIEKTUBBI, FIKOJIOTHYECKHE
ACIEKTHI SJCPHON YHEPIEeTUKH

OnemeHTapHble YacTUllbl. OTKpPBITHE TO3UTPOHA. MeTo1bI
HaOJIOACHUS U PETUCTPALIMM JIEMEHTAPHbBIX YACTHII.
Kpymisiit cton «®@yHaaMeHTaIbHbIE B3aUMOJACHCTBHS.
EnnHCcTBO M3nueckoi KapTUHBI MUPay

bubmuoreka [JOK
https://m.edsoo0.ru/ff0d1162

bubmuorexa [JOK
https://m.edsoo.ru/ff0d1356

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

56

57

Bun 3Bé3nHOTO HeOa. Co3Be3aus, sipKue 3BE3/bI, TIAHETHI, UX
BuanuMoe asrxenne. CoHeuHast CUCTEMA

Connue. ConHeuHasi akTUBHOCTb. MicTounuk sHepruu CosHia
" 3BE3]

3BE3/bI, UX OCHOBHBIE XapAKTEPUCTUKHU. 3BE3/1bI [NIABHOM
MOCJIEI0BaTENbHOCTH. BHyTpeHHee cTpoeHune 3BE3 .
CoBpeMeHHbIE NPEACTABIECHUS O IPOUCXOKICHUH U
sBommonuu CosHIa U 3B€371

58

Muneunsiit [yt — nama ['anaktuka. [lonoxenue u
newkenue Comnuna B [Nanmaktuke. [Nanaktuku. YEpHbIe IBIPHI B
sJIpax raJlakKTUK

59
60
61

Bcenennas. Pa3z6eranue ranaktuk. Teopus bonbioro B3peiBa.
PennkroBoe n3nydenne. MeraranakTrka

Hepemennsie npobieMbl acCTpOHOMUHT

KontponbHas padoTa «2J1eMEHTH aCTPOHOMHUU U
acTpOUUKI»

62

63

O6o06maromuit ypok. Poib ¢pusuku u acTpoHOMHUU B
9KOHOMUYECKOM, TEXHOJOTHYSCKOM, COIIMAILHON M S THUECKOM
chepax IeaTeTbHOCTH YeJIOBEKa

O606maromuii ypok. Poib 1 MecTo pu3uku U acTpOHOMUU B
COBPEMEHHOM HAYYHOU KapTUHE MUPA

64

65

O6o06maromuit ypok. Poib pusnueckoit Teopun B
(hopMUPOBAHUY MPEICTABICHUN 0 PU3NUECKONU KApTUHE MHUPA
O606maromuii ypok. Mecto pusndeckoir KapTHHBI MUpa B
00I11eM psiZTy COBPEMEHHBIX €CTECTBEHHO-HAyUHBIX
MPEJICTAaBICHUN O IPUPOJIE
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PesepBHbIil ypok. MarHutHoe nosie. DJIeKTpoMarHuTHas

66 1
WHYKIIHS
67 PezepBHbiil ypok. OnTuka. OCHOBBI ClIEHHATIBHON TEOPUH 1
OTHOCHUTEIIEHOCTH
68 Pesepnsiii ypok. KBantoBast pusuka. D1eMeHTHl aCTPOHOMHHU 1 bubmumoreka [IOK
1 acTpoU3UKH https://m.edsoo.ru/ff0d1784
OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



https://m.edsoo.ru/ff0d1784

YYEBHO-METOJIMYECKOE OBECHEYEHUE OBPA30BATEJIBHOI'O
MPOLIECCA

OBA3ATEJIbHBIE YUEBHBIE MATEPUAJIBI 1JI1 YUEHUKA
» dusuka, 10 knace/ Mskumes I'.41., byxosues b.b., Corckuit H.H. non penakuei
[Mapdentneroii H.A., Akuronepraoe odmiectBo «M3marensctBo «IIpocBemnienue.

METOJUYECKUNE MATEPUAJIBI JUIA YUUTEJIA, HUOPOBBIE ObPA30OBATEJIBHBIE
PECYPCBHI 1 PECYPCBI CETH UHTEPHET



