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INOACHUTEJIBHAS 3AIINCKA

[Tporpamma 1o ¢u3uKe Ha ypOBHE CpeAHEro 00IIero oopazoBaHus pa3padboTaHa Ha OCHOBE
HOJIOKEHUH U TpeOOBaHUM K pe3ysbTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTeiabHON MPOrpaMMBL,
npeacraBieHHbix B ®I'OC COO, a Ttakke ¢ ydérom (denepanbHOW pabodeid mporpaMmbl
BocriuTanus u Konnenuuu npenonaBanust yaeOHoro npenmera «Pusnka» B 00pa3oBaTeIbHbBIX
opramm3anusax Poccuiickoii  Denepanuu, peaqu3yONMX OCHOBHBIE  00pa3oBaTeIbHBIC
HPOTrpaMMBl.

[Iporpamma 10 ¢usuke onpenenser o00sA3aTeNbHOE PEIMETHOE COJEpXKAHUE,
YCTAHABJIMBAET PEKOMEH]IyEMYIO IOCJIE0BAaTEIIbHOCTh M3YyUEHHUS TEM U Pa3JesioB y4eOHOTro
npeaMeTa ¢ y4€TOM MEKIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKH Y4eOHOTO mpolecca,
BO3PACTHBIX 0coOeHHOCTeH oOyyaromuxcs. [Iporpamma no gpusuke qaét npeacraBieHue o LemsX,
coJiepKaHuu, o01Iel cTpareruu o0y4eHus, BOCIUTaHUS U Pa3BUTUS 00yUarOIIUXCs CpeACTBaMU
yuebHoro npeaMera «Pu3nkay Ha yriyOIE€HHOM YPOBHE.

N3ydyenue kypca ¢(usuku yriiyOJ€HHOro YpOBHS IIO3BOJIIET pealu30BaTh 3ajadu
npodecCHOHAIBPHON OpPHEHTAIMM, HalpaBJIEHO HA CO3JlaHHE YCJIOBMH Ul MpPOSBICHUS CBOMX
UHTEJUIEKTYyalIbHBIX M TBOPYECKHUX CIIOCOOHOCTEM KaXAbIM OO0YyYarolUMCs, KOTOpbIe
HEOOXOJUMBl JUIsl MPOJOJDKEHUS 00pa3oBaHUS B  OpraHU3alusaX MPOPECCHOHAIBHOIO
00pa30BaHus MO Pa3IMYHBIM PU3UKO-TEXHUIECKUM U HHKCHEPHBIM CIIEIUATEHOCTSIM.

B mporpamme no ¢usMke ONpenensioTcs IUIAHUpYEeMble pe3yJbTaThl OCBOEHHS Kypca
(bu3uKU HAa YPOBHE CPETHET0 001ero 00pa3oBaHMsl: IMYHOCTHBIE, METaNpeIMETHbIE, IPEAMETHbIE
(Ha yrmy6néHHOM ypoBHE). HayuyHO-METOM0I0rHYeCcKOi OCHOBOM IS pa3paboTKu TpeOOBaHUH K
JMYHOCTHBIM, METANPEJIMETHBIM U IPEIMETHBIM pe3yJibTaTaM O0yYarolMXcs, OCBOUBIIMX
nporpaMMmy 1o (U3MKe Ha YpOBHE CpeAHero oOIiero oopazoBaHMs Ha YriyOJIEHHOM YpOBHE,
ABJIIETCS CUCTEMHO-/1€ATEIbHOCTHBIN MOAXOI.

[Tporpamma o (usmke BKIIOYAET:

IUTAaHUPYEMBbIE PE3yJIbTaThl OCBOCHUS Kypca (U3HUKHU Ha YIITyOJIIEHHOM YPOBHE, B TOM YHCIIE
IIpeIMETHBIE PE3YJIbTAThI IO roj1aM O0yUEHUs;

coJiepkaHue yueOHoro npeamera « PU3uKkay mo rogam o0ydeHHsL.

[TporpamMa mo Qu3MKe HMEeT HPUMEpPHBIM XapakTep U MOXeT ObIThb HCIOJIb30BaHA
YUUTEISIMHU (PU3UKU JUISl COCTABIIEHUSI CBOMX pabOUUX MPOrpamM.

[IporpaMmMa 10 (u3MKE HE CKOBBIBAET TBOPYECKYIO HWHUIMATHBY y4YWTelNed U
IIPEIOCTABIAET BO3MOXHOCTH JUIsl pEalM3alud PA3IMYHBIX METOJMYECKHX IOAXOJO0B K
IpenoiaBaHuio (PU3UKM Ha yriTyOJIEHHOM YpOBHE IIPU YCIOBUU COXpPAHEHUs 00s3aTeNbHOI yacTu
coJiep’KaHus Kypca.

®u3rka Kak Hayka o HanOoJjee O0IIKX 3aKOHAX MPUPObI, BEICTyIas B KauecTBe y4eOHOTO
npeaMeTa B IIKOJIe, BHOCUT CYIECTBEHHBIM BKIJIAJ] B CHCTEMY 3HAHUN 00 OKpY’KalolIeM MHpeE.
[IkonbHBIA Kypc (QHU3MKH — CHCTEMOOOPA3YIOUIMM Ui €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
MIPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SBJICHUH, N3y4aeMbIX
XuMHel, ouonoruel, ¢usmdeckoit reorpadueir u acrpoHomueit. Mcnonp3oBaHue U akTHUBHOE
npUMeHeHHe (U3UYECKUX 3HAHUM OMpeAesuyio XapakTep M OypHOe pa3BUTHE Pa3HOOOpPa3HBIX
TEXHOJIOTUH B cdepe DSHEpPreTHKH, TPAHCIOPTa, OCBOEHHS KOCMOCA, IOJyYeHHs] HOBBIX
MaTepuajoB C 3aJaHHBIMU cBoWcTBaMu. WM3yueHue (UMK BHOCUT OCHOBHOW BKJaa B
(dbopMHUpOBaHNE €CTECTBEHHO-HAYYHON KapTHHBI MUpa 00y4Jaroierocs, B popMUpoBaHUE YMEHUIN
NPUMEHSATHh HAYYHBIH METO]I TTO3HAHUS MPH BHITIOJIHEHUN UMHU Y4eOHBIX HCCIIEIOBAHUH.



B ocHOBy kypca pu3uku Ha ypoBHE CpeIHEro oOIero oOpa3oBaHMs MOJOXKEH PsIl UICH,
KOTOpBIE MOKHO paccMaTpUBaTh KaK IMPUHLMUIIBI €0 IOCTPOCHHUS.

Hoen yenocmuocmu. B cOOTBETCTBUM € HEN KypC SABISAETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJEPXKUT MaTepuall U3 BCEX pa3fiesioB (PU3MKHU, BKIIOYACT KaK BONPOCHI KJIACCHUECKOW, TaK U
COBPEMEHHOM (PU3HKH.

Hoes zenepanuzayuu. B cooTBEeTCTBUY € Heil MaTepuall Kypca (pU3UKN 00beIUHEH BOKPYT
¢usuueckux Teopwil. Beaymmm B Kypce sBisiercs (OpPMHpPOBAHHE TIPEACTABICHUH O
CTPYKTYPHBIX YPOBHSAX MaTepUH, BELIECTBE U I0JIE.

Hoea cymanumapuzayuu. EE peanuszanys npeanogaraeT UCIolIb30BaHUE T'yMaHUTapHOTO
noTeHIHana (GU3NYeCKoi HayKu, OCMBICIICHHE CBSA3U Pa3BUTHUS (PU3UKHU C Pa3BUTHEM OOIIECTBA, a
TaK)K€ C MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMU U 3KOJIOTMUECKUMHU ITPOOJIEMaMHu.

Hoea npuxnaonoi nanpagnennocmu. Kypc Gusuku yriay6iIEHHOIO ypOBHS NPeAIoaraet
3HAaKOMCTBO C LIUPOKUM KPYTOM TEXHMUYECKMX M TEXHOJIOI'MYECKHX MNPUIOKEHUH H3yUeHHbBIX
TEOpHid W 3aKOoHOB. llpm 3TOM paccMaTpuBaIOTCS HAa YypPOBHE OOMIMX TPEACTABICHUN W
COBPEMEHHBIE TEXHUUECKHUE YCTPOUCTBA, U TEXHOJIOTUU.

Hoea 3xonocuzayuu peanusyercs IMOCPEICTBOM BBEACHUS HIEMEHTOB COJAEpKaHMs,
HOCBALIEHHBIX 3KOJIOIMYECKMM NpoOjeMaM COBPEMEHHOCTH, KOTOpbIE CBS3aHbl C pa3BUTHEM
TEXHUKHU U TEXHOJIOTUH, a TakKe 00CYyKIeHHS MPoOIeM palliOHAIBHOTO PUPOIOII0Ib30BAHUS U
HKOJIOTHYECKOH OE30MaCHOCTH.

OcBoeHue cozepkaHus MPOrpaMmbl 10 (PU3UKE TOJKHO ObITh MOCTPOCHO HA MPUHIUIAX
CHUCTEMHO-/IEATEIbHOCTHOrO noaxo/a. s pu3uku peanzanus 3TUX MPUHLIUIIOB Oa3upyeTrcs Ha
UCTIOJI30BAaHUM CaMOCTOSITEILHOTO JKCIEPUMEHTa KaK IMOCTOSIHHO IEHWCTBYIOIIEro (akropa
yuebHoro nporecca. [t yriay6inEHHOTro ypoBHS — 3TO CUCTEMA CAMOCTOSTEILHOTO YYEHUYECKOTO
HKCIEPUMEHTA, BKJIIOYAIOLIET0 (DPOHTAIBHBIE YYEHHUYECKUE OIBITHI NMPH H3YyYEHHH HOBOTO
MmarepHaia, JabopaTopHble paboThl U paboThl MpakTHKyMa. [Ipy 3TOM BO3MOXHBI /1Ba crioco0a
peanuzanuu pU3NIEeCcKOoro NpakTUKyMa. B mepBoM citydae mpakTUKyM MPOBOJUTCS JTUOO B KOHIIE
10 u 11 xnaccoB, MO0 Moce NEPBOro U BTOPOTo MOIYTOJUi B KayKJIOM U3 3THUX Ki1accoB. Bropoit
croco0 — 3TO HHTerpauus paboT NPaKTUKymMa B CUCTEMY JIabOpaTOpHBIX paboT, KOTOpbIE
NpOBOJATCS B Ipolecce u3ydeHus pasziena (temsl). Ilpu sTom mox paGoramu mpakTHKyma
MOHMMAETCS CAMOCTOATEIbHOE MCCIEAOBAHHUE, KOTOpPOE MPOBOJUTCS IO PYKOBOJICTBY
CBEPHYTOr0, 00001IEHHOr0 B11a O€3 MOIIAaroBOil HHCTPYKIIUH.

B nporpamme no ¢usuke cucremMa yueHHUECKOTo IKCIEPUMEHTa, J1a00paTOpHbIX paboT U
NpaKkTUKyMa MpecTaBleHa eAUHBIM NepeyHeM. BrIOop TeMaTuKu ISl 3TUX BHJIOB YUYEHMUYECKHX
MPAKTUYECKUX pabOT OCYIIECTBISETCS yYaCTHHUKaMU 00pa3oBaTENILHOTO Ipoliecca MCXOAs M3
OCOOEHHOCTEH TMOYpPOYHOTO IUIAHUPOBAHUS M OCHAIIeHWs kaOwHeta ¢(usuku. [lpu sToM
oOecrieynBaeTcsi OBJAJIEHUE OOYYAIOUIMMHCA YMEHUSMH IPOBOAUTH TNpPSIMbIE M KOCBEHHBIE
U3MEpEHUs, HCCIeIOBaHUs 3aBHUCUMOCTEH (M3NYECKMX BEIMYMH M TOCTAHOBKY OIIBITOB IO
MIPOBEPKE MPEIOKEHHBIX TUIIOTES.

bonbioe BHUMaHME yJenseTcss peleHUI0 pacuéTHBIX M KaueCTBEHHbIX 3an1ad. [Ipu sTom
JUIsL pacu€THBIX 3a7ad IMPHUOPUTETOM SIBIISIFOTCS 3a/laddl C SBHO 33JaHHOM M HESBHO 3aJaHHOMN
(bu3nUecKoil Mo1eNbI0, TO3BOJISIOIINE IPUMEHSATh U3YUEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3
OJIHOTO pazjiena Kypca, TaK M HMHTErpUpysl NMPUMEHEHHE 3HAaHUW M3 pa3HbIX pa3fenoB. [[is
KaueCTBEHHBIX 3aJjad IMPUOPUTETOM SIBIAIOTCS 3aJaHusl Ha OOBsICHEHHE/NpeICcKa3aHue
NpOoTeKaHUs (U3UYECKUX SBICHUN U MPOLIECCOB B OKPYXKAIOLIEH XKHU3HH, TpeOyrolue BbIOOpa
(bu3nUecKoil Moenu Ui CUTyalluy MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.



B coorBerctBun ¢ TpebdoBanusmu PI'OC COO k MarepuaabHO-TEXHHUUYECKOMY
o0ecreyeHnI0 y4eOHOro mpouecca Kype (Gpu3uku yriayOi€HHOro ypOBHS Ha YPOBHE CPEIHEro
o0miero o0Opa3oBaHHs JOJKEH HM3ydaThCs B YCIOBHUSX IMPEAMETHOTO KaOwHera. B kaOuHere
GHU3UKH JOIHKHO OBITH HEOOXOJMMOE JTa00PAaTOPHOE 00OPYAOBAHUE ISl BHIIOJTHEHHS yKa3aHHBIX
B IIporpamMMe 1o (U3UKEe YUCHHYECKUX OIBITOB, Ja0OPAaTOPHBIX paboT W paboT MpaKkTUKyMa, a
TaKXe JIEMOHCTPAIIMOHHOE 000PyI0BaHHE.

JlemoHCTpanoHHOe 000pynoBaHue (OPMHUPYETCS B COOTBETCTBUM C IMPHHLIUIIOM
MHHUMAJIBHOM JI0CTaTOYHOCTH M 00ECIEeYMBAET MOCTAaHOBKY NEPEUUCICHHBIX B MPOrpaMMe I10
¢u3MKe KIIOYEBBIX JEMOHCTpPAIMK JUIS WCCIEOBAaHHMSA H3y4aeMbIX SIBJICHUH W IIPOIECCOB,
OIMIUPHYECKUX U PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHH.

JlaGopaTtopHoe 00OpYyJOBaHUE JJISi YUYEHHUECKUX IMPAKTHUECKUX paboT ¢opmupyercss B
BUJIC TEMAaTHYECKHX KOMIUIEKTOB M OOECIeUuMBAETCsl B pacyére OJHOrO KOMILIEKTa Ha ABYX
oOyvaronmxcsa. Temarndyeckue KOMIUICKTHI JIaOOPAaTOPHOTO OOOPYAOBAHUS JOJDKHBI OBITH
MIOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BAaHUHU AHAJIOTOBBIX W HU(POBBIX MPUOOPOB, a TaKXKe
KOMITHIOTEPHBIX U3MEPUTEIIBHBIX CUCTEM B BUJIE HU(POBBIX JIAOOPATOPHIi.

OCHOBHBIMH LIEJISIMU M3Y4eHUsI (PU3MKHU B 00I11eM 00pa30BaHHUU SBIISIOTCS:

dopMupoBaHHE HHTEPECA U CTPEMIICHHUS 00YYaIOMINXCsl K HAYYHOMY M3YYEHHIO TIPHPOJIBI,
pa3BUTHE UX WHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3BUTHE TPEACTABICHUH O HAYYHOM METOAE TMO3HaHUs W  (HOpMHUpPOBAHHE
MCCJIEI0BATEIbCKOTO OTHOLICHUS K OKPY>KAIOIIUM SIBJICHUSIM;

(dopMupoBaHHE HAYYHOTO MHPOBO33PEHHUSI KaK pe3ysbTara M3Y4YEHHs OCHOB CTPOCHHS
MaTepur U QyHIaMEHTAIBHBIX 3aKOHOB (DU3HKH;

dopmupoBaHre YMEHHI OOBSICHATH SIBICHUS C UCIOJIB30BaHUEM (DU3MUYECKHX 3HAHUU H
HaYYHBIX JOKa3aTeNIbCTB;

dbopMHpoBaHUE MPEJICTABICHUH O posiu (PU3MKH AJIS pa3BUTHSL APYTUX €CTECTBEHHBIX HayK,
TEXHUKU U TEXHOJIOTHUH;

pa3BUTHE TPEICTABIEHUH O BO3MOXKHBIX cdepax Oyaymedl mnpodeccrnoHalIbHON
NeSITeIbHOCTH, CBS3aHHBIX C (DU3MKOHM, MOArOTOBKA K JaibHeiIIeMy OOyYeHHI0 B 3TOM
HAarpaBJICHUH.

JlocTikeHne STUX Iesell 00ecTieYrBaeTcsl PElICHHEM CIIEAYIONMX 3ahad B MpoIecce
n3y4yeHus Kypca GU3MKUA Ha yPOBHE CPEHETO 0011ero 00pa3oBaHus:

npuoOpeTeHne cucTeMbl 3HaHUH 00 00X (PU3MYECKHX 3aKOHOMEPHOCTSX, 3aKOHaXx,
TEOPHSIX, BKJIIOYAsi MEXaHUKY, MOJIEKYJISIPHYIO (PU3HKY, JJIEKTPOAMHAMUKY, KBAHTOBYIO (PU3UKY U
AIIEMEHTHI acTPOYU3UKY;

dbopMHpoBaHUE YMEHUH PUMEHSITh TEOPETHUECKUE 3HAHUS JIJIST OOBSICHEHUS (PU3NIESCKUX
SBJICHUH B IPUPOJIE U JUIS IPUHATHUS MPAKTHUECKUX PELICHUN B TIOBCEIHEBHON KU3HU;

OCBOCHHE CIIOCOOOB pEIIEHUs Pa3JIMYHbIX 3a/1a4 C SBHO 33JaHHOW (U3UYECKON MOJIENbIO,
3a7a4d, IOAPa3yMEBAONINX CAMOCTOSITEIFHOE CO3/IaHue (PH3MYECKOW MOJIENH, aJeKBaTHOM
YCIIOBHSIM 3aJ1auH, B TOM YHCJIE 3a]1a4 WH)KEHEPHOTO XapaKTepa;

NOHMMaHHe (PU3UYECKHMX OCHOB M TPHHLUIOB JEHCTBUA TEXHUYECKUX YCTPOWMCTB U
TEXHOJIOTUYECKUX MPOLIECCOB, UX BIUSHHS HA OKPYKAIOILYIO Cpey;

OBIIQJICHUE METOJaMH CaMOCTOSTETHHOTO TUTAHUPOBAHWS W TMPOBEICHHUS (PU3MUYECKHIX
OKCTIEPUMEHTOB, aHaJlM3a ¥ WHTEpHpeTalid WHPOPMALUU, ONPEACICHUS JTOCTOBEPHOCTH
MOJIyYEHHOTO pe3yJIbTara;

CO3/IaHUE YCJIOBHM JUIsl pa3BUTUS YMEHHUH NPOEKTHO-UCCIIEI0BATENbCKOM, TBOPYECKOM
NeATENbHOCTH;



pa3BUTHE UHTEPEca K chepam mpodhecCHOHATBLHOMN eI TEIbHOCTH, CBSI3aHHOHN ¢ (PU3UKOM.

B cootBercTBum ¢ TpedoBanusmu @I'OC COO yrinyOiéHHBIN ypOBEHBb U3YUCHHS yIeOHOTO
npeamera «Pu3nKa» Ha ypoBHE CpelHEero odmero o0pa3oBaHusi BEIOUPACTCS 00YyYarONIUMHUCS,
IUTAHUPYIOIIMMHU  MPOJIOJDKEHHE O0pa30BaHUS MO CHEHUAIBHOCTSAM  (DU3HKO-TEXHHUYECKOTO
npodus.

Ha usydenne gusuku (yriyOJE€HHBIN YPOBEHb) HA YPOBHE CPEAHETO O0IIEro 00pa3oBaHUs
otBoautcs 340 gacos: B 10 kinacce — 170 yacoB (5 yacoB B Hepento), B 11 kiacce — 170 yacos (5
YacoOB B HEJIEIIO).

[Ipennaraemslii B mporpamme 1no Gusmnke nepeyeHsb J1ad0paTOPHBIX U MPAKTUYECKUX paboT
SBIISICTCS PEKOMEHIOBAaHHBIM, YYHTENb JeJaeT BbIOOp MpOBeAEHUs 1a0OpaTOpHBIX padoT u
OTIBITOB C YYETOM MHIMBUAYAIBHBIX OCOOCHHOCTEN 00yYaroImuxe



COIEPKAHUE OBYYEHUSA
10 KUIACC

Pasnen 1. HayuHblii MeTOJ MO3HAHMS NPUPOABI.

Ouzuka — (yHAaMeHTalbHass Hayka o mpupoje. HaydHblif MeTON MO3HAHUS M METOIbI
UCCIeIOBaHMs PU3NUECKUX SBICHUM.

DKCIIepUMEHT U TeOpus B Mpolecce Mo3HaHus Npupoabl. HabmrogeHne u sKCriepuMenT B
dusuke.

CniocoObl n3mepeHus: GU3NYECKUX BEJIMYUH (QHAJIOTOBbIE W IUGPOBBIE U3MEPHUTEIbHBIC
puOOpPbI, KOMITBIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[Torpemnoctu u3MepeHuil pusnuecKkux BeIuYrH (a0COTIOTHAS U OTHOCUTENbHAS).

MonenupoBanue (U3NYECKUX SBICHUNA M MPOLECCOB (MaTepuanbHas TOYKA, aOCOIIOTHO
TBEPJI0C TEJI0, UACATbHAS KUAKOCTh, HACAIbHBIN T'a3, TOYCUHbIN 3apsn). [ unoreza. dusnyeckuii
3aKOH, TPaHULbl €r0 NPUMEHUMOCTU. Du3nueckas Teopus.

Ponp u mecto ¢u3uku B (HOpMHpPOBaHMM COBPEMEHHOM HaydyHOH KapTUHBI MUpa, B
IPAKTUYECKOHN AEATEIbHOCTH JIIOJIEH.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomot, npaKkmukKym.

W3mepenue cuiibl TOKa M HAIIPSKEHUS B LIETIH TOCTOSIHHOT'O TOKA IMPY ITOMOLIY aHAJIOTOBBIX
U IU(PPOBBIX U3MEPUTENBHBIX IPUOOPOB.

3HakoMCTBO ¢ nudpoBoil maboparopueii no ¢usuke. Ilpumepsr n3mepeHus: GU3NIECKUX
BEJIMYMH IIPU MIOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Pa3pen 2. MexaHnuka.

Tema 1. Kunemamuka.

Mexanuueckoe JaBHKeHHE. OTHOCHUTENBHOCTh MEXAHMYECKOro ABMKeHMs. Cucrema
OTCUY€Ta.

[Tpsamas u oOpaTHas 3a1a4l MEXaHUKU.

Panuyc-BekTop MaTepuanbHOM TOUYKM, €ro IMPOEKIUHM Ha OCH CHCTEMbl KOOpPJIUHAT.
Tpaexropus.

[Tepememnienue, CKOpoCTh (CpeAHssi CKOPOCTh, MIHOBEHHAs CKOPOCTb) M YCKOPEHHUE
MaTepUaIbHONW TOYKH, MX NPOEKIMH Ha OCH CHCTEMBI KOOpAHHAT. CloKeHUE NepeMEeleHU U
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE NMPSIMOJIMHEHHOE JBUKEHHE. 3aBUCUMOCTh KOOPIMHAT,
CKOpPOCTH, YCKOPEHHMSI U IIyTH MaTepUaIbHON TOUKU OT BPEMEHH U UX I'paduKu.

CBobosHoe najeHue. Y cKopeHue cBo00AHOro najieHus. J(puxenue tena, OpoIeHHOro moJy
YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJIMHAT, CKOPOCTH U YCKOPEHMSI MaTepruaibHOW TOYKU OT
BPEMEHHU U UX rpaduKu.

KpuBonnHeliHoe 1BUKEHUE. [[BUkKEHNE MaTepHaIbHON TOUKH 110 OKPY>KHOCTH. YTJIOBas U
auHelHas ckopocTb. llepmon u wacrora obOpamenus. LlenTpocTpemutensHoe (HOpMaiIbHOE),
KacaTeJbHOE (TaHTeHIIMAIbHOE) U TIOJTHOE YCKOPEHUE MAaTepHAIbHOM TOUKH.

TexHuuyeckue YCTpPONCTBA M TEXHOJOTMYECKHE IIPOLECCHl: CIHAOMETp, JABHKEHHE
CHaps/10B, LIETIHBIE, IeCTepEHYAThIE U peMEHHBIE NTepeJaul, CKOPOCTHbIE TU(THI.

Hemoncmpayuu.

Monenb cucteMbl 0TCUETa, MIUTIOCTPALUS KUHEMAaTHYECKUX XapaKTEPUCTUK JIBUKEHUSI.

CrocoOBI NCCIIENOBAHNS IBUKECHUN.

Nnmroctpanys NpeaeabHoro nNepexoaa i N3BMEpeHNe MTHOBEHHON CKOPOCTH.

[TpeoOpa3oBanue IBUKEHUN C UCTIOIB30BAHUEM MEXAHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3peKEHHOM IPOCTPAHCTBE.



HaOnronenue nBuxkeHus Tena, OpOIIEHHOTO MO YIJIOM K TOPU30HTY U TOPU30HTAIIBHO.

Hamnpasnenue ckopocTy py JBUKEHUHU 110 OKPYKHOCTH.

[IpeoOpazoBanue yriioBoi CKOPOCTH B PEIYKTOPE.

CpaBHeHue myTel, TPAeKTOPU, CKOPOCTEW IBMKEHHUS OJHOTO M TOI'O K€ Tella B Pa3HBIX
CUCTEMAX OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopnuvie padomsl, npaKkmuxym.

N3yueHne HepaBHOMEPHOI'O IBUXKEHUS C LIEJIBIO ONPEAEIICHUS MTHOBEHHOM CKOPOCTH.

H3mepenne yCKOpeHus Ipy NPSAMOIMHEHHOM PaBHOYCKOPEHHOM JIBUKEHUU 110 HAKIIOHHOU
IJIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHU IIPU PAaBHOYCKOPEHHOM JIBUKEHUU.

N3mepenue yckopeHusi cBOOOIHOTO MajieHus (PEKOMEHI0BAaHO MCIOIb30BaHUE IHU(PPOBOI
nabopaTopun).

N3yuenune nBUKEHUS Teja, OpOLIEHHOI0 TOpu30HTalIbHO. [IpoBepka runoTessl 0 npsiMoi
IIPONOPLUMOHAIBHON 3aBUCUMOCTH MEXKAY JAIBHOCTHIO MIOJIETA U HAYAJIBHOM CKOPOCTBIO TEJA.

N3yuenune nBUKEHU Teja M0 OKPYKHOCTHU € IOCTOSHHOMW 110 MOJIYJIFO CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH IepHOJa OOpaIleHHs KOHHYECKOTO MasTHHKA OT €ro
IIapaMeTpOB.

Tema 2. /lunamuxa.

Ilepsbiit 3akoH Hprorona. MHepunanbHbie cucteMsl oTcuéTa. [IpruHIMI OTHOCHTEIBHOCTH
[Nanunes. HemnepruanbHble cucTeMbl 0TCUETa (OINpeiesieHue, IPUMEpBI).

Macca tena. Cuna. [IpuHiun cynepno3uuuu cuil.

Bropoii 3akoH HeroToHA 117151 MaTepUAIBHON TOYKH.

Tperunii 3akoH HproTOHA 17151 MaTEpUAIIBHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUS. DKBUBAJIEHTHOCTh I'PABUTALIMOHHON 1 MHEPTHON MacCBhl.

Cuna TsDKeCTH. 3aBUCHMOCTh YCKOPEHHS CBOOOJHOrO TaJeHHs OT BBICOTHI HaJ
MOBEPXHOCThIO IUJIAHETHI U OT reorpaduyeckoil mupoThl. J[BHykeHHE HEOECHBIX Tel U HUX
cnyTHUKOB. 3akoHbl Keruepa. [lepBas kocmMuueckast CKOPOCTb.

Cuna ynpyrocrtu. 3akoH ['yka. Bec tena. Bec tena, IBHKYIIErocsi C yCKOPEHHEM.

Cuna Ttpennsa. Cyxoe TpeHue. Cuna TpeHUS CKOJIBKEHUS W CHJIa TPEHUS IIOKOS.
Koadpouuuent tpenus. Cuiia conpoTUBIEHUS NMPU ABMXKEHUU Tella B JKMJIKOCTH WM Trase, eé
3aBUCHMOCTb OT CKOPOCTH OTHOCHUTEIBHOTO ABUKECHUS.

[Jasnenue. 'mapocratnueckoe nasnenue. Cuiia Apxumena.

TexHnyeckue yCTpOWCTBA M TEXHOJIOTMUYECKUE IPOLECCHI: IMOAIINIHUKH, IBUKCHHE
MCKYCCTBEHHBIX CITyTHHKOB.

Hemoncmpayuu.

Habmionenue nBHXeHHs Tell B MHEPIMATIbHBIX U HEMHEPIUAIBHBIX CUCTEMAaX OTCUETA.

ITpyHIMII OTHOCUTEIIBHOCTH.

KaueHne nByX HLWJIMHIPOB WJIM WIAPOB Pa3HOW MacChl C OJHMHAKOBBIM YCKOPEHHEM
OTHOCHUTEJIBHO HEMHEPIUAIBHON CHCTEMBI OTCUETA.

CpaBHeHuE paBHOAECHCTBYIOLIEN IPUIIOKEHHBIX K TEIY CHJI C IPOU3BEACHUEM MACChI Tela
Ha €ro yCKOPEHUE B UHEPLIMAIBHON CUCTEME OTCUETA.

PaBeHCTBO cHJI, BOZHMKAIOIINX B PE3YJITATE B3aUMOACHCTBUS TEI.

N3MmepeHne mace 1o B3auMOJIEHCTBHUIO.

HesecomocTts.

Bec tena mpu yCKOpeHHOM NOABEME U MTaJICHUN.

IlenTpOOEKHBIE MEXaHU3MBI.



CpaBHEeHHME CUII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomsl, npaKkmuxym.

W3mepenue paBHOACHCTBYIOIIEH CHJI MTPH JBMXKEHUH OpyCKa 110 HAKJIIOHHOM IIOCKOCTH.

[IpoBepka rumore3pl O HE3aBUCMMOCTH BPEMEHH IBHKEHHsSI OpycKa IO HAaKJIOHHOU
IJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MACCHI.

HccenenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HHUKAIOIIMX B INPYKUHE U PE3MHOBOM
oOpasiie, oT ux aedopMaruu.

W3ydeHnue nBUKEHHS CUCTEMBI TEJl, CBA3aHHBIX HUTHIO, IEPEKUHYTOM yepe3 JErKkuil OJI0K.

Hzmepenne koddduirienTa TpeHus Mo BeIWYHHE YTIoBOro Kodd¢uirueHTa 3aBUCUMOCTH
Frp(N).

HccnenoBanue JBWKEHUS Opycka 1O HAKJIOHHOW IUIOCKOCTH C  TEPEMEHHBIM
K03 PUIMEHTOM TpEHUS.

N3yuenue nBUXKEHUS rpy3a Ha Bally C TPEHUEM.

Tema 3. Cmamuxka meépoozo mena.

AbcomotHo TBEpAOE Teno. [locTynarenbHoe U BpalaTesbHOE JIBUYKEHUE TBEPJOTO Tea.
MOMEHT CHJIbI OTHOCUTENBHO OCH BpaileHus. [lnedo cunbl. CrnoxxeHue cuil, MPUIIOKEHHBIX K
TBEpAOMY Teny. LleHTp TsxkecTu Tena.

VYcioBus paBHOBECHUS TBEPIOTO TEIA.

VYcroitunBoe, HEYCTOMYHMBOE, O€3pa3InYHOE PABHOBECHE.

TexHuuecKkue yCTpONCTBA U TEXHOJIOTMYECKUE MPOLIECChl: KPOHLITEHH, CTPOUTEIbHBIN
KpaH, peléryaTble KOHCTPYKLIMH.

Hemoncmpayuu.

VYcioBust paBHOBECHS.

Bunel paBHOBecus.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie pabomul, npaKmuKym.

HccenenoBanue ycaoBui paBHOBECHUS TBEPAOTO TeEJIa, UMEIOIIETO OCh BPALCHUS.

KoHcTpynpoBaHye KpOHIITERHOB U PACYET CUIT YIIPYTOCTH.

N3yuyeHnue yCTOWYMBOCTU TBEPAOIO T€Jla, UMEIOLIETO IJIOMIAb OIIOPHI.

Tema 4. 3akonvl cCOXpanHeHun 6 MeEXAHUKe.

HNMItyneCc MaTepUaIbHOW TOYKH, CUCTEMBI MAaTEpHANBHBIX TOYeK. L[eHTp macc cucremsbl
MaTepHalbHBIX TOYEK. Teopema 0 JBHKEHHUH LIEHTpa Macc.

NMiynbc cuiibl 1 M”3BMEHEHUE UMITYJIbCa Tea.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeaktuBHOE NBHKEHUE.

MomeHT umnylbca MaTepuainbHOM ToukW. IIpencraBieHHe O COXpaHEHMHM MOMEHTa
MMITyJIbCa B IEHTPAJIbHBIX MOJISX.

Pabora cunel Ha MajoM M Ha KOHEYHOM nepemenieHuH. ['paduueckoe mpeacTaBieHue
pabOTHI CHITHI.

MOUIHOCTh CHJIBL.

Kunernueckast sHeprus marepuaibHOM TOUKU. Teopema 00 M3MEHEHMM KHHETHYECKOMH
SHEPIrUU MATEPUATILHON TOYKH.

[loTeHumanbHple U HEMOTEHUMANbHbIe cWibl. [loTeHnmanbHas 3Heprus. lloreHnuanbHas
SHEprus ynpyro aepopmMupoBaHHOW HpyXKHUHBI. [loTeHIMaNbHAs PHEPrHsl Tela B OJHOPOJAHOM
rpaBUTAalMOHHOM Itosie. [loTeHnuanbHas SHeprus Tena B TPaBUTALIMOHHOM I10JI€ OAHOPOJHOIO
mapa (BHyTpHU U BHe 11apa). Bropast kocMuueckasi CKopocTb. TpeThsi KocMUYecKasi CKOPOCTb.



CBs13p pabOTHI HEMOTEHLIHUATIBHBIX CHUJI C U3MEHEHUEM MEXaHWYECKOW HHEPrHH CHUCTEMBI
TeN. 3aKOH COXPAaHEHUS] MEXaHUYECKON IHEPIUHU.

VYipyrue u Heynpyrue CTOJIKHOBEHHUS.

VYpaBHeHue bepHymm s uAcalbHOW JKUIKOCTHM KakK CIIEJCTBUE 3aKOHA COXPAHECHUS
MEXaHUYECKOIN SHEPTUu.

TexHudeckue yCTpOMCTBA M TEXHOJIOTMYECKUE IPOLIECCHI: JIBHKCHHE PAKET, BOJOMET,
KONEP, MPYKUHHBIA MUCTOJIET, THPOCKOI, (UTYpHOE KaTaHWE Ha KOHbKaX.

Hemoncmpayuu.

3aKOH COXpaHEHUs1 UMITYJIbCa.

PeaktuBHOE NBHKEHUE.

W3mepeHre MOIHOCTH CHUJIBI.

H3meHeHune 3Hepruu Teia Mpu COBEPILIEHUU pabOThI.

B3anMHble nnpeBpanieHusi KHHETUYECKON U MOTEHIIMAIbHOW SHEPTUi MPU IEUCTBUU HA TEIIO
CHUJIBI TSDKECTH M CUJIBI YIIPYTOCTH.

CoxpaHeHue 3Hepruu nIpyu cBOOOIHOM MaJAECHUU.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomot, npaKkmukKym.

N3mepenne ummyJsibea Tena no TOpMO3HOMY Iy TH.

W3mepeHue cuibl TATH, CKOPOCTU MOJEIH 3IEKTPOMOOUIISI U MOIIIHOCTH CUJIBI TATH.

CpaBHeHUE U3MEHEHHS UMITYJIbCa Tejla C UMIYJIbCOM CUJIBL.

HccnenoBanue coxpaHeHUsl UMITyJIbCa MPU YIPYTOM B3aUMOJEHCTBUH.

W3mepeHre KWNHETUYECKOM SHEPTUU Teja 0 TOPMO3HOMY Iy TH.

CpaBHeHuE U3MEHEHUS MOTEHIMAIbHOM 3HEPIrUu NPy KUHBI C pabOTOM CUIIBI TPEHHUS.

Omnpenenenue pabOThl CHIIBI TPEHUS IPU ABUXKEHUH TeJla IO HAKJIIOHHOM IJIOCKOCTH.

Pa3nea 3. MosekyasipHasi (pM3MKa ¥ TEPMOAUHAMHUKA.

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOU MEeopUU.

OcHoBHbBIE TMOJIOKEHUS MoJeKyIsgpHo-kuHeTnueckol Teopun (MKT), wux omnbiTHOE
obocunoBanue. Juddysusa. bpoyHoBckoe nBrkeHHe. XapakTep IBWKEHUS M B3aUMOJICUCTBUS
YacTHI] BellecTBa. MOAenu CTPOCHHUS ra30B, )KUIKOCTEH U TBEPIBIX TeJl U OObSICHEHUE CBOWCTB
BEIIeCTBA Ha OCHOBE 3THX Mojeneil. Macca u pasMepbl Mosekyn (aromoB). KommuectBo
BemiecTBa. [locrosHunas ABorazapo.

TemoBoe paBHOBecue. TemmepaTypa u crocoObl e€ m3mepenus. lllkama TemmepaTyp
Lenbcus.

Mogenb naeanbHOTO raza B MOJIEKYJIIPHO-KMHETUYECKOM TEOPUU: YaCTHUIIBI Ta3a JBUXKYTCS
XaO0THYECKHU U HE B3aMMOJEHCTBYIOT IPYT C IPYTOM.

['a3zoBbie 3akoHBI. YpaBHeHHEe MenpaeneeBa—Knaneiipona. AOcomoTHas Temmeparypa
(mkama Ttemnepatyp KenbBuna). 3akon J[lanerona. W3ompomecchl B ueadbHOM rase ¢
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. [ paduyeckoe mpeacTaBieHue U30MPOILECCOB: H30TEpMa,
n30Xx0pa, n3obapa.

CBs13b MEXKy JABJICHUEM U CPEIHEN KHHETUYECKON SHEPTHEN TOCTYIIaTEIbHOTO TEINIOBOTO
JBUKEHMS MOJIEKYJI UJICAJIBHOTO ra3a (OCHOBHOE YPAaBHEHHME MOJIEKYJIIPHO-KMHETUYECKON TEOPUH
WJICaJIbHOTO Ta3a).

CBsi3p  aOCONIOTHOM  TeMmepaTrypbl TEPMOJMHAMHUYECKOW CHCTEMBI CO  CpeaHel
KMHETUYECKOW dHEPruei MoCTyNnaTeIbHOr0 TEIIOBOTO ABMKEHUS €€ YaCcTHII.

TexHuueckue YyCTpOHMCTBA M TEXHOJOTHMUECKHE MPOIECChl: TepMOMeTp, Oapomerp,
[I0Jy4E€HHE HAHOMATEPUAJIOB.

Hemoncmpayuu.



Mopenn nBUKEHNS YaCTHUI] BEIECTBA.

Mopnens OpOYHOBCKOTO JIBHIKEHUSI.

Bugeopoiuk ¢ 3anuchio peaabHOT0 OPOYHOBCKOTO JBUKEHUS.

Huddysus xuakocTei.

Mogpens onbiTa lllTepHa.

IIpuTsxeHue MOJIEKyI.

Mogenu KpUCTAITUYECKUX PEIIETOK.

Habmronienue u ncciaenoBaHue U30MPOLIECCOB.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomot, npaKmuKym.

HccnenoBanue mporecca yCTaHOBICHHS TEIUIOBOTO PAaBHOBECHS! PU TETITIOOOMEHE MEXTy
ropsiuei U X0JOJAHOU BOJOM.

H3ydyeHne W30TEpPMUYECKOro TMpoiecca (pPeKOMEHIOBAHO HCIONb30BaHHe LU(POBOH
nabopaTopun).

N3ydenue n30XopHOTO mnpouecca.

N3ydenue nzobapHoro npoiecca.

[IpoBepka ypaBHEHUS! COCTOSIHHUS.

Tema 2. Tepmoounamuka. Tennoevie mawiunol.

Tepmoaunamuueckas (T/l) cucrema. 3ajaHne BHEILIHUX YCIOBUM JJ11 TEPMOJIMHAMUYECKON
cucteMbl. BHemnue u BHyTpeHHue napametpol. [lapamerpsl TepMOIMHAMUYECKONW CUCTEMBI KaK
CpeIHME 3HAaUEHUS BEJIMUYMH, ONMCHIBAIOIINX €€ COCTOSAHNE HA MUKPOCKOITMYECKOM YPOBHE.

HyneBoe Hayasio repMoanHaMuku. CaMONpOU3BOJIbHAS pejlaKcalus TePMOAMHAMUYECKON
CUCTEMBI K TEIUIOBOMY PaBHOBECHUIO.

Mopnens uaeanpbHOr0 raza B TEPMOJMHAMUKE — CHUCTEMa YpaBHEHMH: YypaBHEHHE
MenneneeBa—Knaneiipona u BbIpaXeHUE JIsI BHYTPEHHEW SHEpPruu. Y CIOBUS NMPUMEHUMOCTU
TOM MOJENU: HU3Kasg KOHUEHTpAlMsl YacTUll, BBICOKME TeMmIiepaTypbl. BripaxeHue nms
BHYTpPEHHEHN SHEPTUU OJTHOATOMHOTO UCAIBHOTO ra3a.

KBasucrarnueckue u HECTaTUUECKHUE TPOIIECCHI.

DOnemeHTapHas paboTa B TepMOoAMHaMuKe. Beruncienne paboTsl o rpaduky mpoiecca Ha
pV-auarpamme.

Temonepenaya kak crnoco0 HW3MEHEHHsS BHYTPEHHEH OHHEPruM TEepMOJIMHAMUYECKOU
cucTtembl 0e3 coBepieHus padoTsl. KOHBEKIUs, TEMIONPOBOIHOCTD, U3IyUECHHE.

KonuyectBo Temnotel. TemnoéMkocTh Tena. YAenbHass W MOJSpHas TEMI0EMKOCTH
BelllecTBa. YpaBHeHHe Maliepa. YenbHas TeIUioTa CropaHus ToluMBa. Pacuér kommyectsa
TEIJIOTHI TIpH Teruionepenaye. [lonstue o0 agunadaTHOM Mporiecce.

[TepBblit 3aKk0H TepMOAMHAMUKH. BHyTpeHHss sHeprus. KomumuecTBo TemnoTsl 1 paboTa Kak
Mepbl U3MEHEHUS BHYTPEHHEN SHEPTUU TEPMOIUHAMUYECKONU CUCTEMBI.

BTopoii 3akOoH TepMOAMHAMUKHM [JIsi PABHOBECHBIX IMPOIIECCOB: UEpe3 3aJlaHHOE
PaBHOBECHOE COCTOSIHME TEPMOIMHAMMUYECKON CHCTEMBbI MPOXOIUT €AMHCTBEHHas aauadara.
AOcoroTHas TeMIiepaTypa.

BTopoii 3ak0H TepMOJMHAMMKHU [1JI1 HEPABHOBECHBIX IMPOIIECCOB: HEBO3MOXKHO IepeaaTh
TEIIOTYy OT Oojiee XOJNOJHOrO Tena K Oosee Harperomy 6e3 kommencanuu (Kmaysumyc).
HeoOpatumocTh NpUpOIHBIX TPOIECCOB.

[Tpunimne! aeiictBus TenaoBbix MamuH. KIT/I.

MakcumansHoe 3nauenue KI1/I. [ukn Kapho.

DKOJIOTMYECKUE aCNEeKThl UCIOIb30BaHUS TEIUIOBBIX JBUrarenei. TemnoBoe 3arps3HeHue
OKPYXaIoIIel Cpeabl.



TexHuueckue yCTpOMCTBA U TEXHOJOTHYECKHUE MPOLECCHI: XOJOIWIbHUK, KOHAUIMOHED,
TU3ETbHBIA W KapOIOpPATOPHBIM JBUTATEeN, TMapoBas TypOWHA, TONYyYEHUE CBEPXHUZKUX
TEeMIIepaTyp, YTWIU3ALMS «TEIUIOBBIX» OTXOJOB C UCIIOJIb30BAHUEM TEIUIOBOI'O HAacoca,
YTUIM3aUs OMOOPTaHUYECKOTO TOIUIMBA JIJIsl BEIPAOOTKH «TEIIJIOBOM» U DJIEKTPOIHEPTHUH.

Hemoncmpayuu.

N3meHenue TemmepaTypsl py aiuadaTHYeCKOM PaCIIupPEHUH.

BosgyuHoe oruuso.

CpaBHEHHE YIEJIbHBIX TEINIOEMKOCTEHN BEIIIECTB.

CnocoObl U3MEHEHUsT BHYTPEHHEH YHEPTHUH.

HccnenoBanue aquabaTHOTO mporiecca.

KommbrorepHbie MOJIENH TETUIOBBIX JTBUTATENCH.

Yuenuueckuii 3xcnepumenm, nabopamopnsie padomel, nPAKMUKYM.

N3mepenne yienbHOU TEIIOEMKOCTH.

Uccnenoanue mponecca OCTHIBAHUS BEIIECTBA.

UccnenoBanue annadbaTtHOro mpoiiecca.

N3yueHne B3aUMOCBS3M 3HEPTrUU MEKMOJIEKYJISIPHOTO B3aUMOJACHCTBUS U TEMIIEpaTypbl
KUIICHUS )KUKOCTEH.

Tema 3. Azpecamnvie cocmoanusn eeuiecmea. Dazoevie nepexoobl.

[TapooOpa3oBanue u KoHAeHcalus. Vicnapenue wu KumneHue. YenbHas TEIUIoTa
apooOpa3oBaHUsI.

HacpllienHble ¥ HeHachIlleHHbIE Tapbl. KadecTBeHHas 3aBUCUMOCTH IIJIOTHOCTH M
JABJICHHUSI HACBIIICHHOTO Tapa OT TEMIEPaTyphbl, UX HE3aBUCUMOCTh OT 00BhEMA HACHIIIICHHOTO
napa. 3aBUCUMOCTb TEMIIEPATypbl KUIICHUS OT JaBJICHUS B KUIKOCTH.

BrnaxxHocTs Bo3ayxa. AGCOTIOTHAS M OTHOCUTEIbHAS BIAYKHOCTb.

TBépnoe Teno. Kpucrannuueckre u aMmopdHbie Tena. AHMU30TPOIUS CBOWCTB KPUCTAILIOB.
[TnaBneHue u KpucTau3amus. Y aenbHas TerioTa miasieHus. Cyomumarnus.

Hedopmaruu tBEpHoro Tena. Pactsbkenue u cxxarue. Cosur. Moayne FOwnra. Ilpenen
yOpyrux aedopmaruii.

TemoBoe pacuimpeHne KUAKOCTEH U TBEPABIX TN, 00BEMHOE U JTMHEHHOE pacUIupeHue.
AHrapMOHHM3M TETUIOBBIX KOJIEOAHUH YaCTHUIl BEIIECTBA KaK MIPUYMHA TEIJIOBOTO PACIIUPEHUS TEI
(Ha KAYECTBEHHOM YPOBHE).

[TpeoOpa3zoBanue sHEPTUH B (PA30BBIX MEpEXOax.

VYpaBHeHHE TEIMIOBOTrO OanaHca.

[ToBepxHocTHOE HaTspKeHHE. KoadduinmeHT moBepXHOCTHOTO HaTskeHUs. Kanwisapubie
saBJeHUd. [aBieHue noJ NCKpUBIEHHON MTOBEPXHOCTHIO xuakoctn. opmyna Jlamnaca.

TexHuueckue YCTPOICTBA U TEXHOJOTWYECKHE TMPOIECChl: KUIKUE KPUCTAIUIBL,
COBPEMEHHBIE MaTepUaIbI.

Hemoncmpayuu.

TennoBoe pacmmpeHue.

CBoiicTBa HaCHIILIEHHBIX MTAPOB.

Kunenue. Kunenue npu noOHMKEHHOM JaBJICHUU.

N3mepenne cuitbl TOBEPXHOCTHOTO HATSKEHUSI.

ONBITH ¢ MBUTLHBIMH TUIEHKAMH.

CmauuBaHue.

Kanunnsipusie sBieHus.

Mopaenu HEHEIOTOHOBCKOH YKUIKOCTH.



CrniocoObl U3MepeHus BIAKHOCTH.

HccenenoBanue HarpeBaHus U IUIABJICHUs KPUCTAITIMYECKOTO BELIECTBA.

Bunsr nedopmarmii.

Hab6nronenue mansix aedopMarmii.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

N3yueHne 3aKkOHOMEPHOCTEN UCIIAPEHUS KUIKOCTEN.

N3mepenue yaenbHOU TEeIUIOTHI IIIaBICHUS JIbJA.

N3yueHue CBOMCTB HACBIIICHHBIX IAPOB.

H3mepeHne abCoMOTHOM BIIaXKHOCTH BO3yXa U OIICHKA MAacChl IAPOB B IIOMEIICHHUH.

N3mepenne ko3 dumrenra moBepXHOCTHOTO HATSHKEHUS.

N3mepenue moayns FOnra.

HccnenoBanue 3aBUCUMOCTH AeQopMalii pe3HHOBOTO 00pasiia OT MPHIOKEHHON K HEMY
CHUJIBL.

Pasnen 4. DuekTpoanHaMuKa.

Tema 1. Inexmpuueckoe noe.

OneKTpu3anusl Tel U €€ MpOsBICHUS. DJIEKTPUUYECKUU 3apsal. J(Ba BHIA 3JIEKTPUUYECKUX
3apA0B. [I[poBOAHUKY, TU3AEKTPUKU U MTOTYIIPOBOIHUKHU. DIIEMEHTAPHBIN AIEKTPUUECKUI 3apsil.
3aKOH COXpaHEHMsI SJIEKTPUUECKOTO 3apsiia.

B3aumopeiictue 3apsinoB. Toueunsie 3apsiabl. 3aKoH KyoHa.

Onektpuueckoe nose. Ero nefictBue Ha 31€KTpUUYECKUE 3apsibl.

Hampsoxk€aHocTh  dnekTpudeckoro mojs. [IpoOHeiid 3apsn. JIMHUM  HanpsokEHHOCTH
ANIeKTpUYecKoro nosst. OQHOPOIHOE FIEKTPUUECKOE ITOJIE.

[ToTeHIMaNbHOCTh AIEKTPOCTATUYECKOIO MOJA. Pa3HOCTh NMOTEHIMANIOB M HAIPSKEHUE.
[ToreHnnanbpHas SHEPruUs 3aps1a B MEKTPOCTATUUECKOM ToJie. [loTeHIman 31eKTpocTaTHIeCcKOro
nosisl. CBsA3b HANPSDKEHHOCTH TOJSA U Pa3HOCTH MOTEHLMAJIOB I 3JIEKTPOCTATHYECKOIO OIS
(KaK OTHOPOAHOIO, TAK U HEOJHOPOIHOIO).

[TpuHIMI Cynepro3UIIUH SJIEKTPUUECKUX MOJIEH.

[Tone Toueunoro 3apspa. Ilonme paBHOMepHO 3apsikeHHOM cdepsl. Ilome paBHOMEpPHO
3apspkeHHOro mo o0wvémy mapa. Ilome paBHOMEpHO 3apspKEHHOM OECKOHEYHOM IIOCKOCTH.
KaprrHbl mMHMI HANPS)KEHHOCTU ATUX IOJIEN U SKBUIIOTEHIIMATIBHBIX TOBEPXHOCTEN.

IIpOoBOTHHUKY B JIEKTPOCTATHYECKOM IT0JIE. Y CIIOBUE PABHOBECUS 3aPsAI0B.

JINDIIEKTPUKN B DJIEKTPOCTaTUYECKOM IT0JIe. J{MaNeKTpUUYeCcKas IPOHUIIAEMOCTh BEIIECTBA.

Kongencarop. ONEeKTpOEMKOCTh  KOHJAEHCATOpA. ONEKTPOEMKOCTh  IJIOCKOTO
KOH/JIEHCATOopa.

[TapasmenpHOe  coeauHeHne  KoHAeHcaTopoB.  IlocnmenmoBaTenbHOE — coeMHEHHE
KOH/JIEHCAaTOPOB.

OHeprus 3apsHKEHHOr0 KOHAEHCATOoPA.

JIBr>keHue 3apsKEHHOW YaCTHUIIbI B OJTHOPOJIHOM 3JIEKTPUUYECKOM MOJIE.

TexHu4ecKkue yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: JIEKTPOCKOIL, JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3alUTa, 3a3eMJICHUE YIIEKTPONPUOOPOB, KOHJEHCATOPHI, reHepaTop Ban ne
['paada.

Hemoncmpayuu.

VY CeTpoiCTBO M MPUHIHAI AEHCTBUS dJIEKTPOMETPA.

DIEKTPUYECKOE MOJIE 3apsKEHHBIX IIAPUKOB.

DNEKTPUYECKOE MOJIE IBYX 3apPSKEHHBIX IJIACTHH.

Mogaensb anekTpoctarudeckoro reneparopa (Ban ne ['paada).



[TpOBOAHMKY B 3JIEKTPUYECKOM IIOJIE.

DneKTpocTaTUUeCcKast 3alluTa.

YCTpoKCTBO U AEMCTBUE KOHJAECHCATOPA IMOCTOSHHOW M IEPEMEHHONW EMKOCTH.

3aBHCUMOCTB IEKTPOEMKOCTH INIOCKOI0 KOHJEHCATOPA OT ILIOIAAH IUIACTUH, PACCTOSHUS
MEXy HUIMH U JUDJIEKTPUYECKON IIPOHUIIAEMOCTH.

DHeprus EKTPUYECKOTO MOJIS 3apsyKEHHOTO0 KOHEHCATOpa.

3apsaKa U pa3psiKa KOHAEHCAaTOpa Yepe3 pe3UCTop.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomsol, npaKmuKym.

Onenka cul B3aMMOJEHCTBUS 3apSDKEHHBIX TEIL.

Habumronenne npeBpalieHyst SHEPruu 3apsDKEHHOTO KOHJIEHCATOpa B HEPTUIO U3JIyYEHUS
CBETOAMO/A.

W3y4eHne mpoTeKkaHus TOKa B LIENH, COEPKalIe KOHIEHCAToP.

Pacnpenenenue pa3HOCTH IOTEHUUAIOB (HANpPSDKEHUS) TPU  [OCIEI0BATEIbHOM
COCIMHEHUH KOHACHCATOPOB.

HccenenoBanue paspsiia KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoannbwlit IneKmpuyecKuili mok.

Cuiia Toka. [1oCTOSIHHBIN TOK.

VcenoBuss CyIIECTBOBAHMS ITOCTOSIHHOTO  AJIEKTPUYECKOTrO TOKA. VCTOYHMKHM TOKa.
Hampsoxkenne U u 31C é&.

3akoH OMa 11 y4acTKa LEMH.

DIEKTPUYECKOE CONIPOTUBIICHUE. 3aBUCUMOCTb COIIPOTUBIIEHUS OJHOPOAHOTO IPOBOIHUKA
OT €r0 JUIMHBI U IUIOIIA/IN [TONIEPEYHOI0 CEYEHUS. Y ACIBHOE CONPOTUBIICHNE BEIIECTBA.

IlocnenoBarenpHOE, NApAIENBHOE, CMEIIAHHOE COEAVMHEHUE IPOBOJHUKOB. Pacyér
pa3BeTBIEHHBIX AeKTprueckux 1ene. [Ipasmia Kupxroda.

Pabota snekrpuueckoro Toka. 3akoH J[xoyns—JIenna.

MonIHOCTh 3JEKTPUYECKOTO TOKA. TeroBast MOIHOCTb, BbIAEIsIEMast HA PE3UCTOPE.

O/1C u BHyTpEeHHEE CONPOTUBIEHHE UCTOYHHUKA TOKa. 3aKOH OMa 711 TOJIHOM (3aMKHYTOI)
IIEKTPUYECKON Lienu. MOIIHOCTh UCTOYHHKA TOKa. KopoTkoe 3aMbIkaHue.

KonzaeHncarop B 11enu NOCTOSHHOTO TOKA.

TexHuuyeckue yCTpPOHCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: aMIIEPMETP, BOJBTMETD,
peocTat, CUETYUK IEKTPUIECKON SJHEPTUN.

Hemoncmpayuu.

M3mepeHue cuibl TOKa U HaIIPSHKEHHUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKa OT HANpPsDKEHUS IS PE3UCTOpa, JIaMIIb
HaKaJMBaHUS U CBETOAMOA.

3aBUCHUMOCTb CONPOTHUBIIEHUS LWIMHIPUUECKUX IPOBOJHUKOB OT JJIMHBI, IUIOLIAIU
MIONIEPEYHOI0 CEUEHUS U MaTepHuaa.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA OT COITPOTUBIIEHUS ITPHU OCTOSTHHOM HAIIPSIKEHHH.

IIpssmoe m3mepenne DJIC. KopoTkoe 3aMbIKaHHE TaJIbBAHUYECKOTO AJIEMEHTA M OILICHKA
BHYTPEHHETO CONPOTUBIIECHUS.

Crioco0bl coeTMHEHHs ICTOYHUKOB ToKa, DJ[C Gatapeii.

HccenenoBanue pasHOCTH MOTEHIIAATIOB MEX/Ty TIOJFOCAMHU UCTOYHUKA TOKA OT CHJIBI TOKA B
LEIN.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomut, npaKkmuxym.

HccenenoBanue CMEIIAHHOTO COEUHEHUs PE3UCTOPOB.

H3MmepeHne yaeapHOro COPOTUBIICHHS IPOBOJHUKOB.



HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA OT HAIIPSDKEHUS JJIS JIAMITBI HAKAJIMBAHHUS.

VBenuueHue npezeia u3MepeHust amnepMmerpa (BoIbTMETPA).

N3mepenune D/IC 1 BHYTpEHHETO CONPOTUBIICHUS UCTOYHUKA TOKA.

Hccnenosanue 3aBucumoctu J/]C ralbBaHUYECKOr0 2JIEMEHTA OT BPEMEHU IIPU KOPOTKOM
3aMBIKaHUU.

HccnenoBanue pa3HOCTU TOTEHLIMAIOB MEXAY IOJI0CAMU UCTOYHHMKA TOKA OT CUJIbI TOKA B
LENH.

HccnenoBanue 3aBUCMMOCTH IIOJI€3HOM MOITHOCTH UCTOYHMKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 paznuunvix cpeoax.

OnekTpuueckas MIPOBOAUMOCTb pA3JIMYHBIX BEIIECTB. OJEKTPOHHAs IPOBOJUMOCTD
TBEPABIX ~ METAJUIOB.  3aBUCUMOCTb  COINPOTUBIEHUS  METALIOB  OT  TEMIIEpPaTypBhl.
CBepxnpoBOIUMOCTb.

DIIEKTpUUYECKUI TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass M NpPUMECHas MPOBOAUMOCTH IOJYIPOBOJIHUKOB.
CaoiicTBa p—Nn-nepexona. IlonynpoBoHUKOBbIE TPHUOOPHI.

ONEKTPUYECKUH TOK B IJIEKTPOJIMTAX. DJIEKTPOJIMTHYECKAS IUCCOLMALUA. DJIEKTPOJIU3.
3axonbl Dapanes ISl dJIEKTPOIH3a.

OnekTpuueckuidi TOK B raszax. CaMOCTOATENbHBIM M HECAMOCTOSITENIbHBIN pa3psi.
PaznuuHble TUIIBI CaMOCTOATENBHOTO pa3psiaa. Momuus. [1nazma.

TexHnyeckue yCTpOHCTBA UM IPAKTHYECKOE IPUMEHEHHUE: Ta30pa3psiiHbIE JIAMIIBL,
3JIEKTPOHHO-Ty4eBasi TPyOKa, MOJIYNPOBOJHUKOBBIE HMPUOOPHI: TUOJ, TPAH3UCTOP, (OTOIUOL,
CBETOJIMOJ, TallbBaHWKA, paUHUPOBAHUE MEAM, BbIIUIABKA AJIIOMHHMS, DSJIEKTPOHHAs
MUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCHUMOCTb COITPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTE 3JIEKTPOJIUTOB.

3akoHsbI 3nekTpoau3a dapazes.

HckpoBoli pa3ps ¥ IPOBOJAUMOCTb BO3/1yXa.

CpaBHeHHUE NPOBOIUMOCTH METAJIJIOB U MTOJIYIIPOBOIHUKOB.

OaHOCTOPOHHSIS MPOBOJIUMOCTD O/,

Yuenuueckuii sxkcnepumenm, nabopamopusie pabomoi, npaKmuKym.

HaGnronenue anexrponusa.

W3mepenue 3apsia OJHOBAJIEHTHOIO HOHA.

HccnenoBaHue 3aBUCMMOCTH COIIPOTUBIIEHUS! TEPMOPE3UCTOPA OT TEMIEPATYPHI.

CHsATHE BOJIbT-aMIIEPHON XapaKTEePUCTUKH AUOA.

Du3nYecKHl MPAKTUKYM.

Crioco6b1 u3MepeHus (PU3NYECKUX BEIMYUH C UCIOJIb30BAaHUEM aHAJOTOBBIX U LU(PPOBBIX
U3MEPUTENIbHBIX TNPUOOPOB M  KOMIBIOTEPHBIX JIATYMKOBBIX CHUCTEM. AOCOJIOTHBIE U
OTHOCHUTEIIbHbIE  TOTPEIIHOCTH  M3MepeHud  ¢uznyeckux BenuyuH. OleHKa TIpaHUI]
IIOTPELITHOCTEMN.

[TpoBeneHne KOCBEHHBIX U3MEPEHUH, HCCIIEA0BAaHUH 3aBUCUMOCTEN (PU3MUECKHX BETUYHMH,
IIPOBEpKa MpPEIIOKEHHBIX THIOTE3 (BBIOOP M3 pabOT, OMMCAHHBIX B TEMAaTHYECKUX pa3enax
«Y4eHUYECKHI dKCTIIEpUMEHT, J1a00paTOpHbIe paObOThI, MPAKTHUKYM).

Me:xnpeamerHbie CBA3H.



Nzyuenne kypca pusuku yriay0ia€HHOTO ypoBHS B 10 Kiacce oCymIeCTBISETCS ¢ YUETOM
COJICPIKATENBHBIX MEKIPEIMETHBIX CBS3€ C KypcaMH MaTeMaTUKH, OWOJIOTUH, XHUMHUH,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemmusie noOHAMUA, CE6A3AHHbBIE C UYUECHUEM MEMO008 HAYYHO20 NO3ZHAHUA:
ABIICHUE, Hay4yHbIH (pakT, rumores3a, Qu3uyeckas BEIUYMHA, 3aKOH, TEOpHs, HAOIIOACHUE,
AKCIIEPUMEHT, MOJCIIMPOBAHNE, MO/ICIb, U3MEPEHHE, OTPEIIHOCTH U3MEPEHUM, U3MEPUTEIIbHbBIC
npubopsl, nudpoBas 1adoparopusi.

Mamemamuka: peIICHUE CUCTEMbl YypaBHeHHWH. JIuHeliHas QyHkusa, napabona,
runep6ona, ux rpaduku u cBoicTa. Tpuronomerpuyeckue GyHKIUU: CHHYC, KOCUHYC, TAHT€HC,
KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO. BEKTOphl M MX MPOEKIMHU Ha OCHU
KOOpJMHAT, CII0KEHUE BEKTOPOB.

buonozua: mexanuueckoe JBUKEHHE B XKHUBOU mpupoae, 1uddysus, ocMoc, TermIo00MeH
JKUBBIX ~ OpraHU3MOB, TEIUIOBOE  3arpsA3HEHUE  OKpYXKalomled  cpeapl,  yTUIU3alus
OMOOPraHNYECKOT0 TOIUTMBA JUIsl BBIPAOOTKU «TEIUIOBOW» M JJIEKTPOIHEPTUH, MMOBEPXHOCTHOE
HATSDKEHUE U KaWUISIPHBIC SBJICHUS B IPUPOJIE, STIEKTPUUECKUE SBJICHUS B )KHUBOM MPUPOJIE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJIIpHas Macca, MoJy4yeHrne HaHOMAaTepHUaoB, TEIJIOBbIE CBOMCTBA TBEPABIX TEN, )KUJKOCTEH U
ra3oB, JKUJKWE KPHUCTAJUIbl, DJJIEKTPUUECKHE CBOMCTBA METAJJIOB, 3JEKTPOIMTUYECKAs
JUCCOIMAINS, TAIbBAHUKA, YJICKTPOHHAST MUKPOCKOTIHSI.

T'eozpaghus: BnaxxHOCTh BO3IyXa, BETPBL, 0APOMETP, TEPMOMETP.

Texnonozusa: npeoOpa3oBaHue ABUKEHHI C UCIIOIB30BAHUEM MEXAaHU3MOB, YUET CYyXOro U
JKUJKOTO TPEHUST B TEXHHUKE, CTAaTHYECKHME KOHCTPYKIMU (KPOHIITEHH, pemeéTyarsie
KOHCTPYKIIMH ), UCTIOJIb30BaHUE 3aKOHOB COXPAHEHUS MEXAaHUKU B TEXHUKE (THPOCKOII, BOJIOMET
U Jpyrue), OBUTATeNh BHYTPEHHETO CropaHus, MapoBas TypOWHa, OBITOBOW XOJOIWUJIHHUK,
KOHJIMLIUOHEP, TEXHOJOTUM TOJYYEHUSI COBPEMEHHBIX MaTepualioB, B TOM YHCIIE
HAaHOMAaTepHaioB, M  HAHOTEXHOJOTMH,  JJEKTPOCTaTHYecKas  3alluTa,  3a3eMJICHUE
AIEKTPONPUOOPOB, Ta30paA3PSIAHBIC JTAMIIBI, TOTYIIPOBOHUKOBBIE MPUOOPHI, TaTbBAHHKA.

11 KUIIACC

Pa3nen 4. DaekTpoanHaMuka.

Tema 4. Macnumnmnoe none.

B3anmopeiicTBue NMOCTOSIHHBIX MarHUTOB M IPOBOJAHMKOB C TOKOM. MarHuTHoe moJe.
Bekrop maruuTHON MHAYyKUMU. [IpruHIMI Cyneprio3uiuy MarHUTHBIX MTOJIEH. JIMHUKM MarHUTHON
WHAYKIHH.

MaruutHoe 1ojie IPOBOJHUKA C TOKOM (IIPSIMOTO MPOBOJHHUKA, KAaTyIIKH M KPYTOBOI'O
BUTKa). OnbIT Dpcrena.

Cuna Amnepa, €€ HanpaBJIEHUE U MOAYJIb.

Cuna Jlopenna, e€ HampaBieHHE M MOXYJb. J[BU)KEHUE 3apsyKEHHOW YacTUIBl B
OJIHOPOJAHOM MarHuTHoM mnose. Pabora cuibl Jlopenna.

MarnuTHoe nosie B Beniectse. @eppoMarHeTHKHy, napa- U JMaMarHeTUKH.

TexHudeckue yCTpPOWCTBA M TEXHOJIOTMYECKHE IIPOLECCHI: INPUMEHEHHE ITOCTOSHHBIX
MarHuTOB, 3JIEKTPOMAarHUTOB, TECTEP-MYJIbTUMETP, 3JIEKTPOJABUTATENb SKOOHM, YCKOpUTEIN
AJIEMEHTAPHBIX YaCTULI.

Hemoncmpayuu.

Kapruna nMHMH WHAYKIMH MarHUTHOTO IIOJISL IIOJIOCOBOTO M TOAKOBOOOPAa3HOIO
IIOCTOSIHHBIX MarHuTOB.



Kaptuna nvHUNA MarHUTHOM WHAYKIUMU TMOJA UIMHHOTO TMPSMOTO MPOBOJHHUKA U
3aMKHYTOT'O KOJIBIIEBOT'O ITPOBOJIHUKA, KATYIIKH C TOKOM.

B3anmopelictBrue 1ByX IPOBOAHUKOB C TOKOM.

Cuna Ammepa.

HevictBue cuiibl JIopeHiia Ha HOHBI JIEKTPOJIUTA.

HabGnronenue nqBrKeHus MydKa 3JIEKTPOHOB B MATHUTHOM TIOJIE.

[IpuHuuUI AEHCTBUS 3IEKTPOU3IMEPUTEIHHOTO MPUOOpPa MArHUTODIIEKTPUUECKON CUCTEMBI.

Yuenuueckuii 3xcnepumenm, nabopamopnsie padomel, nPAKMUKYM.

HccrnenoBanne MariuTHOTO MOJIS IOCTOSIHHBIX MarHUTOB.

HccnenoBanue CBOWCTB (heppOMarHeTHKOB.

WccnenoBanue neicTBUSI TOCTOSHHOTO MarHUTa Ha PAMKY C TOKOM.

N3mepenune cuiibl Amrepa.

N3yueHune 3aBUCUMOCTH CHJIbI AMIIEpa OT CUJIbI TOKA.

OrnpezenieHre MAarHUTHON UHAYKIIMU HA OCHOBE U3MEPEHUS CUIIbI AMITepa.

Tema 5. InexkmpomazHumnan uHOYKYuUs.

SIBneHue snexkTpoMarHUTHOM MHAYKUMU. [loTOK BekTOopa MarHuTHOM MHAYKUIuU. D/C
WHIYKUWU. 3aKOH 3JIeKTpoMarauTHo unaykuuu @apazaes. Buxpesoe anexkrpuyeckoe noie. Toku
dyxo.

OJ1C uHAYKIIMU B TPOBOJHUKE, IBIKYIIIEMCS] B OJTHOPOJIHOM MarHUTHOM IIOJI€.

[IpaBuio Jlenna.

NupyktuBHOCTh. Karylika HMHAYKTMBHOCTM B IL€NM IOCTOSHHOIO TOKa. SIBieHue
camouuaykiuu. JJ]C caMOMHTyKIIUH.

DHeprusi MarHuTHOTO TOJIsI KATYIIKH C TOKOM.

DIIEKTPOMarHuTHOE TOJIE.

TexHrn4ecKue ycTpoicTBa U TEXHOJIOTHYECKHE MTPOLIECCHl: HHAYKIIMOHHAS €4b, COJICHOU/,
3alUTa OT JICKTPU3AIMHU TEJN MPHU JBMKEHUN B MATHUTHOM T10J1€ 3EMITH.

Hemoncmpayuu.

Habmroienue siBieHUs 31eKTPOMArHUTHOM WHTYKITHH.

Hccnenosanue 3apucumocty 3/]C MHAYKIMU OT CKOPOCTH U3MEHEHHS] MArHUTHOTO ITOTOKA.

IIpaBuno Jlenna.

[Tanenne MarauTa B aJIFlOMUHUEBON (MEHOW) TpyOe.

SIBneHre caMOMHIYKIUU.

UccnenoBanue 3apucumoctd IJIC caMOMHIYKIMHA OT CKOPOCTU M3MEHEHUsS CUJIbI TOKA B
LIETIN.

Yuenuueckuii 3xcnepumenm, nabopamopnsie padomel, npAKMUKyM.

HccnenoBanue siBJICHUS 3IEKTPOMATHUTHON UHAYKIUH.

Ornpeznenenre UHAYKIMH BUXPEBOTO MATHUTHOT'O TOJISL.

WccnenoBanue siBICHUS CAaMOUHIYKITHH.

Co6opka MoieNH AJIEKTPOMArHUTHOT'O T€HEpaTopa.

Pa3nen 5. Kojie6anusi ¥ BOJIHBI.

Tema 1. Mexanuueckue Konebanus.

Konebarenbuast cucrema. CBoOOAHEIE KOJIEOAHMS.

'apmonnueckne  KoJeOaHUsI. Kunematnueckoe ¥ JIUHAMHYECKOE  OIIMCAHHUE.
DHepreTudeckoe OMucaHue (3aKOH COXpaHEHHUsI MeXaHNYeCKOH YHepTuH ). BBIBOA TMHAMUYECKOTO
OMHCAHUS TAPMOHUYECKHUX KOJIEOaHHH U3 UX YHEPTeTUIECKOTO U KHHEMAaTHYECKOTO OTTUCAHMS.



Amvmmatyna u ($aza kosnebanuii. CBs3b aMIUMTYIbI KOJICOAHWNW MCXOMAHOW BEIIMYUHBI C
aMIUTUTYaMU KOJIeOaHU# e€ CKOPOCTH M YCKOPECHHUSI.

[Tepuon u yacrora konebanuii. Ileproa Manbix cBOOOIHBIX KOJIEOAHUN MAaTEMaTHYECKOTO
MasTHUKA. [leprnos cBOGOAHBIX KOJIEOAHNH NPYKUHHOTO MAsTHUKA.

[TonsTHe 0 3aTyxaromux konebaHusx. BoiHyxneHHble koneOanus. Pezonanc. PezonancHas
KpHBasi. BnusiHue 3aTyxaHus Ha BUJ pe30HAHCHON KPUBOM. ABTOKOJICOAHMS.

TexHnyeckue yCTpOHCTBA M TEXHOJOTMYECKHE IPOLIECCH: METPOHOM, Yachl, Kayelld,
MYy3bIKaJIbHbIE HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpayuu.

3anuck Koae0aTeTbHOTO ABHKCHHS.

HabumroneHne HE3aBUCHMOCTH IIEpHOJia MaJIbIX KOJI€OaHUI rpy3a Ha HUTH OT aMILJIUTY/IbL.

HccnenoBanue 3aTyxaromuX KOJI€OAHUH U 3aBUCUMOCTHU MepHoja CBOOOTIHBIX KOJIeOaHNMH
OT CONPOTHUBJICHUS.

HccnenoBanue koyiebaHWM TIpy3a Ha MAacCUBHOM IIPYXKMHE C LENbi0 (OPMUPOBAHUS
npeCTaBICHUN 00 HIeaTbHON MOJIENTH MPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHUs SHEPruM MpH KoleOaHUAX rpy3a Ha IPYy>KHUHE.

HccnenoBaHue BIHYXICHHBIX KOJIEOaHUH.

HabGmonenue pezonanca.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomol, npaKmuKym.

N3mepenue nepuoaa cBOOOIHBIX KoJaeOaHUH HUTSIHOTO U IPY>KUHHOI'O MasiTHUKOB.

M3yueHne 3aKOHOB JBM)KEHUS Teja B X0/€ KoJIeOaHUI Ha yIpyroM IHOJBece.

W3y4eHue qBUKEHUSI HUTSHOTO MasTHUKA.

[TpeoOpa3zoBaHue F3HEPTUH B IPYKUHHOM MAasSTHUKE.

HccnenoBanue yObIBaHUS aMILTUTYAbI 3aTyXalOIUX KOJIeOaHUH.

HccnenoBaHue BBIHYXKICHHBIX KOJIEOaHUH.

Tema 2. dnekmpomazHummubole Ko1e0aHUA.

Konebarenbupiii  KOHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KOJICOAHUST B HUJI€AJTHHOM
KosiebarenbHOM KoHType. @opmyna Tomcona. CBs3p aMIUIUTYABI 3apsja KOHAEHCATOpa C
aMIUTUTY0M CUJIBI TOKA B KOJIEOATEIIbHOM KOHTYE.

3aKOH COXpaHEHMsI SHEPTUHU B UICATLHOM KOJe0aTelIbHOM KOHTYpE.

3aryxamolue 3JIeKTPOMarHuTHble KoseOaHus. BbIHYXJEHHbIE AIIEKTPOMarHUTHBIE
KoJIeOaHusl.

IlepeMeHHBIN TOK. MOIIHOCT NEPEMEHHOIO0 TOKAa. AMIUIMTYJHOE M JIEHCTBYIOIIEE
3HaUEHUE CUJIbI TOKA M HANPSHKEHUS IPU pa3IudHoi (opMe 3aBUCUMOCTH IEPEMEHHOTO TOKa OT
BpPEMEHH.

CuHycou1anbHbIN IEPEMEHHBIN TOK. Pe3nucTop, KOHIAEHCATOp M KaTylIKa UHIYKTUBHOCTU
B LIENIM CUHYCOMJIAJIbHOT'O IEPEMEHHOTr0 TOKa. Pe30HaHC TOKOB. Pe3oHaHC HanpsKeHui.

Wneanpublii Tpancdopmatop. I[Ipon3BoacTBo, nepegadya U noTpediieHUue 3JIEKTPUUYECKON
SHEPIHH.

OKOJIOTUYECKUE PHUCKHU IIPU IMPOU3BOJCTBE 3JIEKTpOodHEpruu. KynbTypa ucnoiab3oBaHUs
AJIEKTPO3HEPTUHU B TOBCEIHEBHOM JKHU3HHU.

TexHu4eckue yCTpPOMCTBA W TEXHOJIOTMYECKHE IIPOLECCHI: AJIEKTPUYECKUN 3BOHOK,
reHepaTop NepeMEHHOro TOKa, JINHUU 3JIeKTporiepeiay.

Hemoncmpayuu.

CB00OOIHBIE IIEKTPOMArHUTHBIE KOJIEOaHMS.

3aBUCUMOCTh YaCTOThI CBOOOJHBIX KOJI€OaHUN OT MHIYKTUBHOCTU U EMKOCTH KOHTYpA.



OcuuiiorpaMMsbl SJIEKTPOMArHUTHBIX KOJICOaHUH.

['enepaTop He3aTyXalOMIKX JIEKTPOMArHUTHBIX KOJIeOaHHH.

Mopenb 371eKTpOMarHUTHOTO TeHepaTopa.

BhIHyX/1IeHHBIE CHHYCOMIAIbHbIE KOJIEOaHHUS.

PesucTop, karyika MHIYKTUBHOCTU M KOHAEHCATOP B LIEMH IEPEMEHHOI0 TOKA.

Pe3onanc npu mociiejoBaTeIbHOM COEIMHEHUU PE3UCTOPA, KATYIIKH WHIYKTUBHOCTHU U
KOHJIEHCATOopa.

YCTpOoMCTBO U IPUHITUIT ACHCTBUS TpaHChOopMaTopa.

Mogens TMHUM 371EeKTponepeaayH.

Yuenuueckuit sxcnepumenm, nabopamopnuvie padomuol, npaKkmuxym.

Nzydenne Tpanchopmaropa.

HccnenoBaHue MepeMEHHOT0 TOKa 4epe3 IOCIeI0BaTeIbHO COeIMHEHHbBIE KOHJIEHCATOpP,
KaTYLIKy U PE3UCTOP.

HabutoieHne 351eKTpoMarHuTHOrO Pe30HAaHCA.

HccnenoBanue paboThl HICTOYHUKOB CBETA B LIETIH [IEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmMPOMAHUNHBLE GOIHbL.

MexaHuueckue BOJHBI, YCIOBHMsSI MX pacrnpocTpaHeHus. [lomepeuHble U NpoJOJIbHBIC
BosIHBI. [lepuon, ckopocTs pacrnpocTpaHeHUsl U AJuHA BoJHbI. CBOICTBA MEXaHUYECKUX BOJIH:
OTpakeHHe, TIpeIoMIIeHUE, HHTephEpEHITHs U AU(PAKITHSL.

3Byk. CkopocTb 3ByKa. ' pomMkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

[ITymoBoOe 3arpsi3HeHHE OKPYKAIOLIEH Cpe/Ibl.

ONEeKTPOMarHUTHbIE BOJHBI. Y CJIOBMSI M3JyYEHUS 3JEKTPOMAarHUTHBIX BOJIH. B3aumHuas
OpHUEHTAIMs] BEKTOPOB B 3JIEKTPOMAarHUTHOM BOJIHE.

CBolicTBa  JJIEKTPOMarHUTHBIX  BOJIH:  OTPaXEHHWE, MPEIOMIICHHE, IOJSIpU3ALNs,
uHTephepeHIMs U AU(paKIHsL.

[IIkana 351eKTPOMAarHUTHBIX BOJIH. [IprMeHEHHEe 31eKTPOMarHUTHBIX BOJIH B TEXHUKE U
OBITY.

[TpyHIMIIBI pagUOCBS3U U TeNEBUACHUA. Pagronokanus.

DNEKTPOMAarHUTHOE 3arps3HEHUE OKPYKAOUIEH Cpenbl.

TexHuuyeckue ycTpoilcTBa M NMPAKTUYECKOE MPUMEHEHHUE: MY3bIKaJIbHbIE WHCTPYMEHTHI,
pagap, paguoNpUEMHUK, TeEJIEeBU30p, aHTeHHa, TenedoH, CBY-meusb, ynabTpa3BykoBas
JMarHOCTHKA B TEXHUKE U MEIULIUHE.

Hemoncmpayuu.

OO6pa3oBaHue U pacnpoCTpaHEHUE TOTIEPEUHBIX U TTPOJIOJIBHBIX BOJIH.

KoneOG:mromieecs Teno Kak HCTOUYHUK 3BYKa.

3aBUCUMOCTb JUTMHBI BOJIHBI OT YaCTOTHI KOJIeOaHHHA.

Habmionenue oTpaxeHus U NPeToOMICHUS MEXaHUUECKUX BOJIH.

Habmonienue nnrepdepeHnu v AMPpakiud MEXaHUUECKUX BOJIH.

AKyCTHYECKHl pe3oHaHC.

CBolicTBa yIbpTpa3ByKa U €ro IPUMEHEHHUE.

HabmioneHue cBsA3M TPOMKOCTH 3ByKa M BBICOTBI TOHa C aMIUIMUTYAOM M YacTOTOH
Kosie0aHui.

HccnenoBanne CBOWCTB  3JEKTPOMAarHUTHBIX  BOJIH:  OTpakK€HUE, MpeIoMIICHHE,
noJsipu3aus, Tuppakuus, “HTepdepeHIus.

OO6HapyxeHne HHPPaKpacHOTO U YIbTPa(pHOIETOBOIO H3ITyYEeHHH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, RPAKMUKYM.



N3ydeHue nmapaMeTpoB 3BYKOBOM BOJIHBI.

N3y4eHue pacripocTpaHEHHs 3BYKOBBIX BOJH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpsamonuHeiHOE pacrpocTpaHEHUE CBeTa B OJHOpoAHOM cpene. Jlyu cBera. TouyeuHsblit
HCTOYHHK CBETA.

Otpaxkenue cBera. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHHe HM300pakeHUl B IIOCKOM
3epkane. Ceprudeckne 3epkaia.

[Ipenomnenue cBera. 3akoHbl MpeNOMIIEHUS CBeTa. AOCONIOTHBIA  TOKa3aTelsb
npesnoMieHuss. OTHOCUTENbHBIA IOKa3aTenb mpeaomiieHHs. [locTOSHCTBO 4acTOTBl CBeTa U
COOTHOLLIEHHUE JUIMH BOJIH IIPH IE€PEXO0JI€ MOHOXPOMATUYECKOIO CBETa 4YEpe3 I'paHully pas3zeia
JIByX ONTHUYECKUX CPE.

Xon nydeit B mpu3Mme. Jucnepeust ceeta. CloxHBIN cocTtaB O6emoro ceera. L[Ber.

[Tonnoe BHyTpeHHee oTpaxeHue. IIpenenpHblil yroi MojaHOro BHyTPEHHETO OTPaKEHHUS.

Cobuparomue W paccewBaromue JUH3BL. ToHKas nmH3a. DOKYCHOE pACCTOSHUE U
ONTHUYECKAasl CUJIa TOHKOHM JMH3bl. 3aBUCUMOCTb (DOKYCHOTO PAacCTOSIHUSI TOHKOM ceprueckoi
JIMH3bI OT €€ FTEOMETPUU U OTHOCUTEJIBHOTO [TOKA3aTEIsI IPETOMIICHHUSL.

®opMysa TOHKOM JIMH3bL. Y BEJIUYEHHE, 1aBAEMOE JIMH3OM.

Xoza syya, IpOoIIEIIEro JIMH3Y MO/ IPOU3BOJIbHBIM YIJIOM K €€ TJJaBHOM ONTHYECKON OCH.
[TocTpoeHne n300pakKeHU TOUKH U OTPE3KA MPSIMON B COOMPAIOIIMX M PACCCHBAIOIINX JIMH3aX U
UX CHCTEMaXx.

OnTuueckue npubdopsl. Pazpemarorias ciocoOHocTh. ['11a3 Kak onTuveckas cucrema.

[Ipenensl IPUMEHUMOCTH T€OMETPUUYECKON ONTHKH.

BonnoBas onrtuka. Wurepdepeniuss cBera. KorepeHTHbIE HUCTOYHUKU. Y CIIOBUS
HaOII0/IEHUSI MAKCUMYMOB 1 MUHUMYMOB B HHT€P(EPEHIIMOHHOM KapTHHE OT ABYX KOTE€PEHTHBIX
UCTOYHUKOB. [IpuMepsl kIaccuueckux HHTEPHEPEHIIMOHHBIX CXEM.

Hudpaxknus ceera. [udpaxuuonnas pemérka. YcioBue HaOMIOAEHHUS TJIABHBIX
MaKCHMYMOB IIpH Ma/IeHUU MOHOXPOMAaTUYECKOTO CBETa Ha IU(PPAKIIMOHHYIO PEHIETKY.

[Tonsipuzanus ceera.

TexHU4ecKkue yCTpOICTBA W TEXHOJOTUYECKHE TMPOLECChl: OYKH, JyINa, MNEepPUCKOIL,
¢doToannapat, MUKPOCKOII, TPOEKIIMOHHBIN armapar, IpOCBETICHUE ONTUKH, BOJJOKOHHAs ONTHKA,
T paKMOHHAs PEeIETKA.

Hemoncmpayuu.

3aKOHBI OTPAXKEHHSI CBETA.

HccnenoBaHue MpeioMIIEHUs CBETA.

Habmtoienne noaHoro BHyTpeHHEro oTpakeHus. MoJienb cBeToBoa.

HccnenoBanue X0/1a CBETOBBIX ITyYKOB YEPE3 IJIOCKONAPAIIJIENBHYIO IUIACTUHY U IIPU3MY.

HccnenoBanue CBOWCTB M300paKeHUH B JIMH3AX.

Mopenn MEKpOCKOIIA, TEIECKOIA.

Hab6nronenue natepdepeHIiinm crera.

HabmroneHre 11BeTOB TOHKUX TIIEHOK.

Habmonenue nugpakiuu cera.

Nzydenne quppakiMOHHON PEIIETKH.

Habmonenue nudpakiinoHHOro CeKTpa.

Habmonenue nucnepcun cBeta.

Habmronenue nosisipu3anuu cBeTa.

[IpuMeHeHre NoNspONI0B I U3YUYECHHS] MEXaHUUECKUX HaIPSKEHUH.



Yuenuueckuii sxkcnepumenm, nabopamopmusvie pabomoi, npaKmuKym.

N3mepenue nokasaresns npeaoMIIeHHUs CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PAacCTOSTHHSI OT BEIECTBA (Ha MPUMEPE KHUJIKUX
JIUH3).

H3mepenne poKyCHOro pacCTOSIHUS PACCEUBAIOIINX JIMH3.

[Tonyyenue n300paXKeHHUs B CUCTEME U3 IJIOCKOTO 3epKaja U JIMH3BI.

[Tony4yenue n300pakeHHs: B CHCTEME U3 JBYX JIMH3.

KoHcTpynpoBaHHe TENECKOMUYECKUX CUCTEM.

Habmonenue nudpakuuu, nHTephEepeHINH U TOISpU3aIIH CBETA.

N3ydeHue nossipu3aluy CBETa, OTPAXKEHHOIO OT IOBEPXHOCTH JUAJIEKTPHUKA.

N3yuenne naTepepeHIny Ja3epHOro N3IyUYeHUS Ha BYX IIEIISX.

Habmronenue nucnepcuu.

Habmronenue u uccienoBanue nudpakiinoHHOTO CIEKTpA.

N3mepenne 1iMHbI CBETOBOM BOJIHBI.

[Tony4yeHnue criekTpa U3ITy4eHHs CBETOAMOAA ITPH OMOIIHU AU(PPaKIIHOHHON PEHIETKH.

Pa3znen 6. OcHOBBI crienMaJIbLHOH TEOPUH OTHOCUTEIHLHOCTH.

['paHuLbl IPUMEHMMOCTH KIIACCMUECKOW MeXaHWKHU. [locTynaTel crnenuanbHOM Teopuu
OTHOCHUTEJIBHOCTH.

[TpocTpancTBeHHO-BpeMeHHOM  uHTepBan. IIpeoOpazoBanus  Jlopenua.  VYcioBue
NpUYUHHOCTU. OTHOCUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEJICHHE BPEMEHU U COKpaIIEHUE
JUTVHBL.

OHeprus U UMIYJIbC PEISITUBUCTCKON YaCTUILIBI.

CBs13bp Macchl € SHEPTUEN U UMITYJIbCOM PENSTUBUCTCKOM YaCTHUIbl. DHEPrUs MOKOSL.

TexHnuyeckue yCTpONCTBA M TEXHOJOTMYECKHE IPOLECCHl: CIyTHUKOBBIE NPHUEMHHKH,
YCKOPHUTENH 3apsKEHHBIX YaCTHII.

YyeHnueckuil SKCIIEpUMEHT, J1abopaTOpHbIE PadOThI, MPAKTUKYM.

OmnpeneneHre UMIyJbca U SHEPTrUU PEISITUBUCTCKUX YacTUll (1Mo ¢gororpapusiM TPEeKoB
3apsHKEHHBIX YacTUI] B MATHUTHOM IIOJIE).

Pa3znen 7. KBanToBas pusuka.

Tema 1. KopnyckynapHuo-6011060il oyaiusm.

PaBHOBecHOE TemoBOEe wu3NMydeHHE (M3IydeHHEe aOCONMIOTHO YEpPHOro Tema). 3aKoH
cMerieHus Buna. ['unoresa [lnanka o kBaHTax.

@DOTOHBI. DHEPTrHs U UMITYJIbC (POTOHA.

®oroaddext. Onpitel A. I'. CroneroBa. 3akoHs! poToddhdexra. YpaBHeHne DiHIITEHHA
st potorpdexra. «KpacHas rpanuay hotodddekra.

JlaBnenue cBera (B YacTHOCTH, IaBJIEHHME CBeTa Ha aOCOJIOTHO TOIJIOUIAIOIIYI0 U
abCcoOTHO OoTpaskarollyto noBepxHocTh). OnbiTh I1. H. JleGenena.

BonnoBeie cBoiicTBa yactun. Bomnel ne bpoisa. JliimHa BonHBl ne bpoius u pa3mepsl
o0JacTu JoKanu3aluuu ABMKYyIIelcsa yactulbl. KopnyckymispHo-BonHoBOU AyanusM. Judpakius
AJIEKTPOHOB Ha KPUCTAJUIAX.

Criermnduka n3mepenui B Mukpomupe. CootHoleHus HeornpeaenéaHoctei I elizendepra.

TexHuyeckue ycTpoicTBa M TEXHOJIOTMYECKHE IMPOLECCHI: CIIEKTPOMETP, (HOTOIIEMEHT,
dboTogaTuuK, TYHHEIbHBI MUKPOCKOII, COJTHEUHas Oarapesi, CBeTOAHO/I.

Hemoncmpayuu.

D010 deKT Ha YCTAaHOBKE C IIMHKOBOH TJIACTHHOM.

HccnenoBanue 3akoHOB BHemHETo GoTorddexra.



HccenenoBanue 3aBUCUMOCTH COITPOTHUBIICHUSI TOTYTPOBOAHUKOB OT OCBEIIEHHOCTH.

Cseroauo.

Conneunas Oarapes.

Yuenuueckuii sxkcnepumenm, nabopamopmuvie pabomot, npaKmukKym.

Hccnenosanue poropesucropa.

N3mepenue noctossuHo# [Inanka Ha ocHOBe uccnenoBanus hotodddexra.

HccnenoBanue 3aBUCUMOCTH CHJIbI TOKA YEPE3 CBETOANO/ OT HAIIPSHKEHHUS.

Tema 2. @usuka amoma.

OnbITHI O UCCIIEIOBAHUIO cTpoeHus aToMa. [lnanerapuas mogens atoma Pesepdopaa.

[Toctynater bopa. M3ny4yenue u moriouieHne (OTOHOB MPH MEPEXOoJie aToMa C OJHOTO
YPOBHS 3HEPTUU Ha APYTOU.

Bunpl cnektpoB. CrieKTp ypOBHEH 3HEpruu aTomMa BOJI0pOJa.

CHoHTaHHOE U BBIHYKJICHHOE U3lydeHue cBeTa. Jlazep.

TexHuueckue YCTpOMCTBA W TEXHOJIOTMYECKHE MPOLECCHI: CHEKTPAIbHBIA aHAIN3
(crieKTpocKoI), J1a3ep, KBAHTOBBIM KOMIIBIOTED.

Hemoncmpayuu.

Mopnuenb onbiTa Pezepdopna.

Habmtonenne nuHelyaThIX CIIEKTPOB.

VYCTpOoUCTBO U IEHCTBHE CYETYMKA HOHU3UPYIOIIUX YACTHULL.

Ornpenenenne IJIMHbI BOJIHBI JIA3EPHOTO U3IIyYEHUSI.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomot, npaKkmukKym.

HabGnronenue nuHeyaToro crexkTpa.

HccenenoBanue cniekrpa pa3peKeHHOIO aTOMApHOIO BOJOPOJA U U3MEPEHHE MOCTOSSHHON
Pun6epra.

Tema 3. Qusuka amomno20 A0pa u 1eMeHMaAPHbHIX YACHUY,.

Hyxnonnas moxens sanpa I'eiizenbepra—MBanenko. 3apsin sapa. MaccoBoe 4mcio sijpa.
N3oTomnbl.

PagnoakTuBHOCTH. Anba-pacnaj. DJIEKTPOHHBIA U MO3UTPOHHBINA OeTa-pacnaz. ['amma-
U3ITyYEHUE.

3aKOH paJUOaKTHUBHOTO pacnaia. PaavoakTuBHbE wH30TONBl B mpupone. CBoiicTBa
MOHM3UPYIOLIET0 U3TydeHUs. BiusHue paguoakTHBHOCTH HA KUBbIE OpraHu3Mbl. EcTecTBEHHBIN
¢doH uznyuenus. Jlozumerpusi.

OHeprust cBS3M HyKJIOHOB B sijipe. SnepHble cuiibl. JledekT Macchl spa.

Anepubie peakuuu. Jlenenne wu cuHte3 sanep. SAnepHelie peaktopsl. [IpoGrembl
YVOPaBIsSEMOro TEPMOSACPHOTO CHHTE3a. OKOJIOTMYECKHE AacleKThl pa3BUTUS  sIEpHOM
DHEPrETHUKHU.

MeTo1bl perucTpalvy U UCCIEOBAHUS SJIEMEHTAPHBIX YaCTHL.

DyHIaMEeHTaIbHBIE B3aUMOJEHCTBUA. baprnoHbl, Me30HBI M JEeNTOHBI. [IpenacraBienune o
CrangaptHoit Moaenu. KBapk-TJIrOOHHAsI MOJIEINb aIpOHOB.

®usuka 3a npeaenamu CtannapTHON Mojenu. TEMHast MaTepyst U TEMHAs SHEPIHsL.

EnuncTBO u3mueckoil KapTUHBI MUpA.

TexHM4eckue ycTpoucTBa U TEXHOJIOTHYECKHE MPOLECCHI: JO3UMETP, Kamepa BuibcoHa,
AJIEPHBI  peaKTop, TEPMOSACPHbIM peakTop, aTroMHas Oom0a, MarHUTHO-PE30HAHCHAS
TOMOTpadus.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomsol, npaKkmuKym.

HccnenoBanue TpekoB vacTuil (10 TOTOBBIM oTorpadusim).



HccnenoBanue paanoakTUBHOTO (OHA C UCTIOIB30BAaHUEM JI03UMETPA.

W3yuenue noriomieHus: 6eTa-4acTull aTlOMUHHEM.

Pa3nes 8. DiieMeHTBI aCTPOHOMUM M ACTPOPU3UKH.

Otansl pa3BUTUA acTpoHOMUU. [IpuKkinanHOe 1 MUPOBO33pEHUECKOE 3HAYEHUE ACTPOHOMUM.
[TprMeHUMOCTh 3aKOHOB (PU3UKHU AJ11 00BACHEHUS MPUPOJIbI KOCMUYECKHX OOBEKTOB.

Mertonpl acTpoHOMHYECKMX HccienoBaHuil. COBpEMEHHBIE ONTHUYECKHUE TEJIECKOIIbI,
panuoTeNecKONbl, BHEATMOC(HEpHAs: aCTPOHOMHUSI.

Bun 3Bé3anoro He6a. Co3Bes3nus, spkue 3BE3/1bl, JIAHETHI, X BUAUMOE JABHKEHUE.

Conneynas cucrtema.

Comnnue. ConHeunast aktTuBHOCTh. McTounuk snepruu ConHila v 3BE3/1.

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH. J{uarpamma «CeKTpaibHbIN KJIACC — CBETUMOCTD.
3BE3/1bI INIABHOW MOCIEA0BATEIIBHOCTUA. 3ABUCUMOCTh «MACCa — CBETUMOCTB» JJI 3BE3]] IJIABHOM
MOCJIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE3A. CoBpeMEHHBIE MPEACTABICHUS O
IPOUCXOXKACHNUHU U 3BooLMU CoslHIA U 3BE3]1. DTarnbl )KU3HU 3BE3 L.

Muneunsiii [TyTs — Hama ['anaktuka. [lonoxxenne u nemwxenne Connna B ['anmaktuke. Turbl
ranakTuk. Paguoranaktuku u kBazapbl. UEpHbIE ABIPHI B sIpax rajJakTHK.

Bcenennas. Pacmmpenue Bceenennoii. 3akon XaO6ma. Pa36eranue ramaktuk. Teopus
bonpioro B3peiBa. PennkroBoe uzinyuyeHue.

MacmrabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus.

Habumonenus 38€31H0ro HeOa HEBOOPYKEHHBIM IJ1a30M C UCIIOIb30BAaHUEM KOMIIbIOTEPHBIX
NPUIIOKESHUH JJ1s1 OTIPE/ICIICHUS MTOJIOKEHHSI HEOSCHBIX 00BEKTOB Ha KOHKPETHYIO 1aTy: OCHOBHBIC
co3Be3usl CeBepHOro MoNyapus U sipKue 3BE3/bI.

Habmtonenus B Teneckon JIyHbl, TUIaHeT, TYMaHHOCTEH M 3BE3/THBIX CKOTUICHUH.

Du3n4ecKuil MPaAKTUKYM.

CnocoObl n3MepeHust (U3MUECKUX BETUYHH C UCIOIb30BAaHUEM aHAJIOTOBBIX M IU(PPOBBIX
U3MEPUTENbHBIX TMPUOOPOB M  KOMIBIOTEPHBIX JIaTYMKOBBIX CHUCTeM. AOCOIIOTHBIE U
OTHOCHUTEJIbHBIE  TOTPEIIHOCTH  M3MEpeHMH  (u3nueckux BenuuuH. OlleHKa TpaHuIl
IIOTPEUIHOCTEM.

[IpoBeneHNEe KOCBEHHBIX U3MEPEHUH, UCCIICIOBAHUN 3aBUCUMOCTEHN (PU3NUECKUX BETUYHH,
IpOBEpKa IMpPeJUIOKEHHBIX TUIoTe3 (BbIOOp M3 paldoT, ONMHMCAHHBIX B TEMAaTHUECKUX paszjeax
«Y4eHUYECKHI SKCTIEPUMEHT, J1a00paTOpHbIe paOOThI, TPAKTHUKYM)).

O0o0maroniee NnoBTOpPeHHUeE.

O6o06mieHne W cuUcTeMaTu3alMs  COAepXaHus  pa3iernoB Kypca «MexaHHKay,
«MomnexynspHas (u3NKa U TEPMOJUHAMHKAY», «DIEKTpoanHAMUKa», «KonebaHus M BOJHBI,
«OCHOBBI CIIEIUANBHON TEOpPUHM OTHOCHUTENbHOCTH», «KBaHTOBas Qu3nka», «IIEMEHTHI
ACTPOHOMHUHU U aCTPOPUUKI.

Ponp ¢u3nku u acTpOHOMHM B JKOHOMHYECKOW, TEXHOJOTHYECKOW, COIMAIbHOW M
TUYECKOH chepax AeaTeTbHOCTH YeJIOBEeKa, POJIb U MECTO (PU3UKHU U aCTPOHOMHH B COBPEMEHHOU
HaY4YHON KapTWHE MHpa, 3HAU€HHE OMHMCATENbHOM, CHCTEeMaTH3UpYIOIeH, 00bICHUTENbHON U
MPOrHoCTUYEeCKOW (PyHKUIMN (PU3MUecKoi Teopuu, posib PU3NYECKON Teopuu B (GOPMUPOBAHUU
MpeJICTaBICHUH 0 GU3NYECKON KapTUHE MUPA, MECTO (PU3MUECKON KapTUHBI MUpa B 00ILEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUN O IPUPOJIE.

Me:xnpeamerHbie CBA3H.



Nzyuenne kypca pusuku yriay0na€HHOTO ypoBHS B 11 Kimacce oCymiecTBIsSETCS ¢ YU4ETOM
COJICPKATEIBHBIX MEXKIIPEAMETHBIX CBS3€H C KypcaMd MaTeMaTHUKH, OWOJIOTHH, XHMHH,
reorpaduu ¥ TEXHOJIOTHH.

Mesxicnpeomemmusvie NOHAMUA, C6A3AHHbBIE C UZYUEHUEM MEMO008 HAYYHO20 NOZHAHUA:
ABIICHUE, Hay4yHbIH (pakT, rumores3a, Qu3uyeckas BEIUYMHA, 3aKOH, TEOpHs, HAOIIOACHUE,
AKCIEPUMEHT, MOJIEIMPOBAHHUE, MO/IEb, U3MEPEHUE, IOTPELIHOCTY U3MEPEHU, U3MEPUTEIIbHBIE
npubopsl, nudpoBas 1adopaTopusi.

Mamemamuka: peuieHre cucteMbl ypaBHeHUH. Tpuronomerpuueckue QyHKIHH: CHHYC,
KOCHUHYC, TaHI€HC, KOTAaHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. BEKTOphl U HX
IPOCKIMM Ha OCH KOOPAMHAT, CIOKEHHE BEKTOPOB. IIpOoM3BOJHBIC 3IIEMEHTAPHBIX (DYHKITHIA.
[Tpu3Haku o100 TPEYTOJILHUKOB, OTNPEeTICHNE TUIOMIAAN TUIOCKUX (GUTyp U 00BEMa Tell.

Buonozua: >nekTpudeckue sIBICHUS B )KUBOU NPUPOJE, KoJiebaTeIbHbIe TBUKEHUS B )KUBOI
IPUPOJE, SKOJIOTHYECKHE PUCKH TPU TMPOU3BOJCTBE DJIEKTPOIHEPTUH, IIIEKTPOMATHUTHOE
3arpsi3HEHUE OKpYXKarollel cpenbl, YJIbTpa3BYKOBas JAMArHOCTHKA B MEAMIIMHE, ONTUYECKUE
SIBJIEHUS B YKUBOUW MPUPOJE.

Xumusa: CTpOeHHE aTOMOB M MOJIEKYJ, KpPUCTAIIMYECKas CTPYKTypa TBEPHABIX Tell,
MeXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOMN PEIIETKH, CIIEKTPAIbHBIN aHAIN3.

T'eozpaghusa: marauTHbIE MOIIOCA 3€MIIM, 3aJ]€KU MarHUTHBIX pyll, POTOCHEMKA 3€MHOI
MOBEPXHOCTH, ceiicMorpad.

Texnonozusa: npuMeHEeHHE MOCTOSHHBIX MarHUTOB, JIEKTPOMArHUTOB, IEKTPOABUTATENb
Sxobu, reHepaTop TMEPEeMEHHOTO TOKAa, HWHAYKIHWOHHAs Tedyb, JHHUM DIIEKTpoIepenaad,
AJIEKTPOJIBUraTeNb, pajgap, paJIuONpUEMHUK, TEJIEBU30p, aHTEHHa, TenepoH, CBY-neus,
yIbTPa3BYKOBasl JMArHOCTUKA B TEXHHUKE, MPOCKIIMOHHBIM amnmapar, BOJOKOHHAas OMNTHKA,
conHeuHas Oartapesi, CIIyTHUKOBbIE MPUEMHUKH, SIEPHASI DHEPTeTUKA U DKOJIOTHUECKUE aCTIEKThI
€€ pa3BUTHS.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHS IIPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHETI'O OBIIIETI'O OBPA30OBAHUAJINYHOCTHBIE PE3YJIBTATBI
JJUUYHOCTHBIE PE3YJIBTATBI
JInuyHoCcTHBIE pe3yJbTAaThl OCBOCHUS yueOHoro mpeamera «Du3MKa» OMKHBI OTpaXkaThb
TOTOBHOCTb M CIOCOOHOCTH OOYYalOIUXCsl PYKOBOACTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEU
MO3UIMENA JIMYHOCTH, CHCTEMOM LEHHOCTHBIX OPHUEHTAIMM, TO3UTUBHBIX BHYTPEHHHUX
yOeXJIEHU, COOTBETCTBYIOIIMX TPAJWIHUOHHBIM IIEHHOCTSM POCCHUUCKOTO  0OIIecTBa,
paclIMpEHNE >KU3HEHHOIO OIbITa U OMNbBITA JESITEIBHOCTH B IMPOLECCE PEANU3ALUU OCHOBHBIX
HaIlpaBJIEHUH BOCIUTATEIBbHOU JEATEIIbHOCTH, B TOM YUCJIE B YACTHU:
rPaskIAHCKOr0 BOCIIUTAHUSA:
e CchOPMHPOBAHHOCTh TPAXKIAHCKOW TIO3UIMH OOYYArOIIETOCs KakK aKTHUBHOTO U
OTBETCTBEHHOT'O YIEHA POCCUICKOTO 00IIECTBA;
® TIPHUHATHE TPATUITMOHHBIX OOIICUYETOBEYECKUX TYMAHUCTUUYECKUX U JIEMOKPATHUECKUX
IICHHOCTEH;
® TOTOBHOCTh BECTH COBMECTHYIO JIESATEIBHOCTh B HHTEPECAX T'Pa)KIaHCKOTrO OOIIecTBa,
y4acTBOBAaTh B CAMOYIIPABIICHUH B 00pa30BaTEIHLHON OpPraHU3aIlNN;
e yMEHHE B3aUMOJECUCTBOBATh C COLUHUAIBHBIMU HHCTUTYTAMH B COOTBETCTBHHM C HX
GYyHKIMSIMU ¥ HA3HAYEHUEM;

® TOTOBHOCTb K T'YMaHUTAPHOU U BOJIOHTEPCKOM JECATEIBHOCTH.



NAaTPUOTHYECKOr0 BOCIIMTAHUS:

e c(hOPMHUPOBAHHOCTD POCCHICKOMN IPaXKAaHCKOM HIACHTUYHOCTH, TATPUOTU3MA;

® [ICHHOCTHOE OTHOILIEHHUE K IOCYJAapCTBEHHBIM CHUMBOJIaM, JOCTH)KEHUSM POCCHUICKUX
yu€HBIX B 00J1aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS:

¢ c(hOPMHUPOBAHHOCTb HPABCTBEHHOT'O CO3HAHUS, STUYECKOT'O TIOBECHHUS;

® CrocOOHOCTb OLIEHMBATh CUTYALINIO U IPUHUMATh OCO3HAHHBIE PELIECHUS], ODUEHTUPYSICh
Ha MOpaJIbHO-HPABCTBEHHbBIE HOPMBI U [IEHHOCTH, B TOM UHUCJIE B A€ATEIbHOCTH YUEHOTI'O;

® 0CO3HaHHE JMYHOTO BKJIA/a B IIOCTPOCHUE YCTOHYHUBOTO Oy IyIIEro.

ICTETHYECKOr0 BOCTIMTAHMSA:

® DOCTETMYECKOE OTHOUIEHHE K MHpPY, BKJIKOYAs 3CTETUKY HAy4YHOIO TBOPYECTBA,

NpUCYIIETo (pU3nUecKoi HayKe.
TPYAOBOI0 BOCIIMTAHMSA:

e UHTEpeC K pa3lIuyHbIM cepam MpodecCHOHATBHONW AEATeNbHOCTH, B TOM 4YHCIE
CBSI3aHHBIM C (DU3MKON U TEXHUKOW, yMEHHE COBEPIATh OCO3HAHHBIN BbIOOP Oyay1ei
npodeccuu 1 peaan30BbIBaTh COOCTBEHHbIE KU3HEHHBIE IIIAHBI,

® TOTOBHOCTH M CIIOCOOHOCTH K OOpa30BaHHIO U CAMOOOPA30BaHUIO B 00JacTH (PU3MKH HA
HOPOTSKEHUH BCEH JKU3HU.

IKOJIOTHYECKOr0 BOCTIMTAHUSA:

e Cc(hOPMHUPOBAHHOCTD HKOJOTHYECKOW KYJIBTYpbl, OCO3HAHHE TIO0AILHOTO XapakTepa
HKOJIOTMYECKUX MPOOIeM;

® [UJIJAHMPOBAHUE U OCYIIECTBJICHUE JICUCTBUI B OKPYKAIOILIEH Cpelle HA OCHOBE 3HAHUSA
L[eJI€ YCTOMYMBOTO Pa3BUTHSI YEJIOBEYECTBA;

® pacIIMpEHHE ONbITa JAEATEIBbHOCTH HKOJOTMYECKOW HAIpPABIEHHOCTH HAa OCHOBE
MMEIOUINXCS 3HAHUHU 10 (PU3HKeE.

HEHHOCTH HAYYHOI'0 NO3HAHHUSA:

e c(hOpMHUPOBAHHOCTb MMPOBO33PEHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BuTHs (pr3HUECKON HAYKHU;

® OCO3HaHHUE ILIEHHOCTHM HAY4YHOM JESITEIBHOCTH, TOTOBHOCTH B IIPOLIECCE H3YYECHHUS
(GU3UKH  OCYIIECTBIATH  TMPOEKTHYIO M MCCIEJOBATENbCKYIO  JESTEIbHOCTD
WHIWBHUIYAJIBHO U B TPYyIIIE.

METAIIPE/IMETHBIE PE3YJIBTATDI
Ilo3naBaTe/ibHBbIE YHHBePCAJIbHbIE YYeOHbIe 1eHCTBUS
ba3zoBble JJjornueckue geMcTBUsA:
®  CaMOCTOATENHHO (HOPMYIHUPOBATH U AKTYaJTM3UPOBATH MPOOJIEMY, paccMaTpHUBaTh €&
BCECTOPOHHE;
®  ONpEAeNaTh LEJH IEeITEIbHOCTH, 33/1aBaTh MMApaMETPbl U KPUTEPUU UX JTOCTHKEHUS,
® BBIBIATH 3aKOHOMEPHOCTM M TMPOTUBOPEYUS B PACCMATPUBAEMBIX (PUINYECKUX
SIBIICHUSX
e pazpabarbiBaTh IUIAH pEHICHUS TNPOOJEeMBI C YYETOM aHadM3a WMEIOIINUXCS
MaTepUAIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;
L] BHOCHUTH KOppeKTI/IBBI B IC€ATCIBHOCTL, OLICHNBATh COOTBETCTBHUEC pe?;y.]'IBTaTOB OeIAM,
OILICHHUBATH pI/ICKI/I HOCJ'IG)ICTBI/If/i JACATCIIBHOCTH,



KOOPJMHHUPOBATh M BBIMOJHATH PaOOTy B YCIOBHUSIX PEAIbHOIO, BUPTYAJIbHOTO U
KOMOMHHPOBAHHOTO B3aMMO/JICHCTBHS;
pa3BHUBATh KPEATUBHOE MBIILJICHUE MTPU PEIICHUH KU3HEHHBIX TPOOIIEM.

Ba3zoBrbIe ucciaenoBareLcKue AeiicTBHUA.

BJIQ/ICTh HAYYHOW TEPMUHOJIOTHUEH, KIIFOUEBBIMU MOHSATUSIMHU U METOJIaMU (PU3NIESCKOM
HaYKH;

BJIQJICTh HABBIKAMH Y4€OHO-HCCIIEIOBATEIBCKON U MPOCKTHOU ACSITEIFHOCTH B 001aCTH
(GU3HUKYM, CHOCOOHOCTBIO M TOTOBHOCTHIO K CaMOCTOSITEILHOMY TIOMCKY METOJIOB
pemieHus 3anad  (QU3MYECKOTO COJCPKAHUS, NPUMEHEHHUIO pa3JIMYHBIX METOJIOB
[MO3HAHUS,;

BJIQJICTh BUJIAMH JICATEIHHOCTH IO IMOJYYCHHUIO HOBOTO 3HAHMSI, €r0 WHTCPIIPECTALINH,
PeoOpa30BaHUIO U MPUMEHEHHIO B PA3JIMYHBIX YYCOHBIX CUTYAIMSIX, B TOM YHUCIIE ITPU
CO3IaHUH YYE€OHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJISITH TTPHUYMHHO-CJICICTBEHHBIC CBSI3M M aKTyaJIM3MpPOBATh 33J][ady, BBIJIBUTATh
THITOTE3y €€ PEIICHHUsI, HAXOAUTh apIyYMEHTHI JUIs JIOKA3aTeNIbCTBA CBOMX YTBEPKICHUH,
3a/1aBaTh MapaMeTpbl U KPUTCPUU PEIICHHS,

AHAIM3UPOBATh TOJTYYCHHBIE B XOJE PCIICHUS 3a7add pPe3yJbTaThl, KPUTHYCCKU
OIICHUBATH UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHSIX;
CTaBHTh U (OPMYJIMPOBATh COOCTBCHHBIC 3a/1a4 B 00Pa30BaTEIIbHON NEATSILHOCTH, B
TOM YHUCJIC TIPH U3yUSHUH (PU3UKU;

JIaBaTh OIICHKY HOBBIM CHUTYAIIHsIM, OLICHHUBATh IPUOOPETEHHBIN OIIBIT;

YMETh IMEPEHOCUTH 3HAHUS 10 (PU3MKE B IPAKTHUECKYIO 00JIaCTh KU3HEACATCILHOCTH,
YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX YUCOHBIX MTPEIMETOB;

BBIJIBUTATh HOBBIE HJICH, TIPEJIaraTh OPUTHHAIBHBIEC TIOXOIbI M PEIICHHUS,

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

Padora ¢ nnopmanmeii:

BJIQJICTh HABBIKAMH ITOTYICHHS MHPOPMAITUHU (PU3HUECKOTO COICPIKAHUS U3 UCTOUHHUKOB
pa3HBIX THUIIOB, CAMOCTOSITENIbHO OCYIIECTBISATH MOUCK, aHAJIN3, CUCTEMATHU3AIHI0 U
UHTEPIPETANNIO HHPOPMAIHK Pa3IMYHBIX BUIOB U (hOPM IPEICTABICHHSI,

OIICHUBATH JJOCTOBEPHOCTH HH(OPMAIIHH;

UCIIONIb30BaTh CPEJCTBA WH(POPMAIIMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJIOTHH B
pEIICHHH KOTHUTUBHBIX, KOMMYHHUKATUBHBIX H OPTaHHM3AI[MOHHBIX 3a7ad ¢
cobmoieHreM  TpeOOBaHMM JIPrOHOMHMKH, TEXHUKM O€30MacHOCTH, THUTHEHBI,
pecypcocOepexkeHusi, TPaBOBBIX M OJTUYSCKUX HOPM, HOPM HWH(OOPMAIMOHHON
0e30IMacHOCTH;

CO3/MaBaTh TEKCTHl (U3MUYECKOTO COJEpKaHUS B pa3NUYHBIX (opmarax c yd4éTom
Ha3Ha4YeHWs] WHGOpMAIMU U IENEBOW ayIuTOpPUU, BHIOMpas ONTHUMAIbHYIO (opmy
MIPEJICTABICHUS W BU3YaJIH3aIiH.

KoMmyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIe 1eiiCTBHUS:

OCYILECTBIIATH OOIIEHHE HA YPOKax (PU3UKHU U BO BHEYPOUHOH J1E€ATEILHOCTH;
pacro3HaBaTh NPEANOCHIIKA KOH(MIMKTHBIX CUTYalUi U cMATYaTh KOHQIUKTHI;
Pa3BEPHYTO M JIOTMYHO M3J1aratb CBOXO TOYKY 3PEHMS C HCIOJIb30BAHMEM SI3BIKOBBIX
CPEICTB;

MOHMMATh U UCTOIb30BaTh MPEUMYIIECTBA KOMAHIHON U HHAUBUAYAIbHON pabOTHI;



BbIOMpPATh TEMAaTUKY U METOJbl COBMECTHBIX AECUCTBUI ¢ y4ETOM OOLIMX MHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4ICHA KOJUIEKTHBA,

IIPUHUMATh LIEJIM COBMECTHOM JEATEIbHOCTH, OPraHU30BbIBATH M KOOPIAMHHUPOBATH
JNEUCTBUS N0 €€ JOCTH)KEHHIO: COCTAaBIIATH IUIAH JEHWCTBUMH, PACHPENEIATh POJIA C
y4€TOM MHEHUH YYaCTHUKOB, 00CYKIaTh Pe3yIbTaThl COBMECTHOM paboTHI;

OLICHMBATh KA4yeCTBO CBOETO BKJIAJa M KAXKAOTO Y4YacTHHKAa KOMaHIbI B OOIIMK
pe3yJbTaT MO pa3paboTaHHBIM KPUTEPUSIM;

IIpeJIaraTb HOBBIE IIPOEKTHI, OLICHUBATh UJECHU C ITO3ULIMA HOBU3HBI, OPUTUHAIBHOCTH,
MPAKTUYECKOM 3HAYNMOCTH;

OCYLIECTBIIAATh ITO3UTUBHOE CTPATETMYECKOE ITOBEACHHME B Pa3JIMYHBIX CHUTyalUsX,
IPOSIBJIATH TBOPUYECTBO U BOOOpaKEHHE, OBITh MHUIIMATUBHBIM.

PeryasiTuBHbIe yHHBepPcaJbHbIe yUeOHbIE 1eliCTBHS
Camoopranu3anus:

CaMOCTOSITENIFHO OCYIIECTBIIATH MO3HABATEILHYIO JIEATEILHOCTh B 00JacTH (pU3MKH U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTH U ()OPMYIIUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIbHO COCTABJIATDH IUIAH PELLEHUS] pacYETHHIX U KaueCTBEHHBIX 3ajady, IJIaH
BBITTOJIHEHUS MTPAKTUYECKONH pabOTHl ¢ YYETOM HMMEIOUIMXCS PECYpCOB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEAIIOYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacuIupsTh paMK1 y4eOHOTO MIpeAMETa Ha OCHOBE JTMYHBIX MPEIMOYTCHHIH;

JienaTh OCO3HAHHBIN BBIOOD, apryMEHTHUPOBATh €r0, OpaTh Ha CeOsl OTBETCTBEHHOCTH 3a
pelieHue;

OIICHUBAThH MPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBAaTh (POPMUPOBAHUIO M TPOSBICHUIO DJPYAUIMU B 00acTH (HU3UKH,
MOCTOSTHHO MOBBIIIATH CBOW 00pa30BaTeNbHBIN U KyIbTYPHBIH YPOBEHb.

CﬂMOKOHTpOJIb, 3MOLUMOHAJLHBLIA HHTEJLJIEKT:

JIaBaTh OLIEHKY HOBBIM CUTYallHsIM, BHOCUTh KOPPEKTUBBI B ACATEIBHOCTh, OLICHUBATH
COOTBETCTBUE PE3YIbTATOB LEIAM;

BJIAJ€Th HABbIKAMM IO3HABATENBHOM pe(IeKcCur Kak OCO3HAaHUS COBEpIIAEMBIX
JIEHCTBUM U MBICIUTENBHBIX MPOLECCOB, UX PE3YIbTATOB U OCHOBAHU;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU [T OLIEHKH CUTYaIlH, BEIOOpa BEPHOT'O peIIeHUs;
YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PEIICHMS 110 UX CHUKEHUIO;
IIPUHUMATh MOTUBBI U apIYMEHTBI JPYTUX IIPU aHAIU3€ PE3YJIbTATOB JIEATEIBHOCTH;
MPUHUMATH ceOsl, MOHNMasi CBOM HEIOCTaTKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apIYMEHTBI JPYTUX IIPU aHAIU3€ PE3YJIbTATOB JEATEIBHOCTH;
NPU3HABaTh CBOE MPaBO U MPABO JPYTUX HA OLIMOKH.

B mporecce HoCTHXKEHHs] THYHOCTHBIX PE3YyJbTaTOB OCBOCHHS MPOTPaMMbI MO (DU3HKE IS
YPOBHS CpeqHero oo0iero oOpa3zoBaHus y 00yUYarOIUXCs COBEPUICHCTBYETCS dMOIMOHAIBHBII
WHTEJUICKT, MPE/IoIaralomuii chopMupoBaHHOCTD:

CaMOCO3HaHUs, BKIIOYAIOLIET0 CIOCOOHOCTh IOHHMMaTh CBOE SMOLMOHAIBHOE
COCTOSTHUE, BUJIETh HAIIPAaBJIEHUS pa3BUTHS COOCTBEHHON SMOIIMOHATILHON cepbl, ObITh
YBEPEHHBIM B ce0e;

CaMOpETyJIMPOBaHMs,  BKIIOYAIOLIETO  CAMOKOHTPOJIb,  YMEHME  IPUHHUMATh
OTBETCTBEHHOCTb 32 CBOE MOBEJIEHUE, CIOCOOHOCTH aAaTUPOBATHCS K SMOIIMOHATIBHBIM
U3MEHEHUSM U MPOSABIATH THOKOCTh, OBITH OTKPBITHIM HOBOMY;



BHYTPEHHEH MOTHMBALMM, BKIIOYAIOIIEH CTPEMIICHHE K JOCTHKEHUIO LICNIU U YCIEXY,
ONTHUMM3M, HHULIMATUBHOCTb, YMEHHE JCHCTBOBATDH, UCXOAS U3 CBOUX BO3MOXKHOCTEH;
AMIATHM, BKIKOYAIOIIEH CIIOCOOHOCTh IMOHMMATh 3MOLMOHAIBHOE COCTOSHUE JIPYIHX,
YUUTBIBaTh €ro IpH OCYIIECTBICHUU OOILEHUs, CIOCOOHOCTh K COYYBCTBHUIO U
COIIEPEKUBAHUIO;

COLMAIBHBIX HAaBBIKOB, BKJIIOYAIONIMX CIOCOOHOCTh BBICTPAWBATh OTHOIICHUS C
JIPYTUMHU JIIOJIbMH, 3200THTHCS, TIPOSIBIISATH HHTEPEC U Pa3peIIaTh KOH(PIUKTHI.

[TPEAMETHBIE PE3YJIbTATHI
K xonmy oOyuenus B 10 Knacce npeaMeTHBIC pe3yabTaThl HA YIIyOJEHHOM ypPOBHE JIOJDKHBI
OTpakaTh CHOPMUPOBAHHOCTH y OOYHAIOLINXCS YMEHUM:

MOHUMATh POJb (PU3UKK B SKOHOMHYECKOW, TEXHOJOTHYECKOW, 3KOJIOTUYECCKOM,
COLMAIBHOM M ATUYECKOH c(hepax ACATEeIbHOCTH YEIOBEKA, POJIb U MECTO (DM3UKH B
COBPEMEHHOM HayYHOU KapTUHE MUPA, 3HAYECHUE OIUCATEIbHON, CHCTEMATU3UPYIOIIEH,
OOBSICHUTENIBHOM M NPOTHOCTUYECKOM (PyHKUMI (PU3MUECKOM TEopHUM — MEXaHMKH,
MOJIEKYJISIPHOM (U3UKU U TEPMOJIMHAMUKH, POJIb (PU3NYECKON TeOpur B GOPMHUPOBAHUU
IpeCTaBICHUN 0 GU3NIECKOIN KapTHHE MUPA;

pa3nuyarh yCIoBUs IPUMEHUMOCTH MOJieNiell (GU3MUeCcKUX TeJ U MPOLEeCCOB (SIBICHUIN):
MHepLMaJgbHas CUCTEMa OTCu€ra, aOCOJIIOTHO TBEPAOE TEIO0, MaTepuajbHas TOUKa,
PaBHOYCKOPEHHOE JIBUXKEHHUE, CBOOOIHOE MaJieHne, abCOIIOTHO yIpyras aedopmanus,
abCOJIIOTHO yHpyroe v aOCOIIOTHO HEYIIPYTroe CTOJIKHOBEHHsI, MOJIEIM ra3a, )KUJKOCTH
U TBEPAOro (KpUCTAJUIMYECKOT0) TeJla, UJICAIbHBIN Ia3, TOYEUHbIN 3aps]l, OAHOPOJHOE
AIEKTPUYECKOE TOJIE;

pasnnyath YCIOBUS (TpaHMIbI, OONAacCTH) NPUMEHMMOCTH (U3UUYECKUX 3aKOHOB,
MOHMMATh BCeoOUMIl XxapakTep (yHIaMEHTAJbHBIX 3aKOHOB U OrPaHUYEHHOCTh
MCIIOJIb30BaHUS YaCTHBIX 3aKOHOB;

aHAJTM3UPOBaTh U OOBACHATH MEXAaHWYECKHE TIPOLECChl U SBICHHS, HCIONb3Ys
OCHOBHBIC IIOJIO)KEHMSI W 3aKOHBl MEXAaHUKHM (OTHOCHUTEIBHOCTh MEXaHWYECKOTO
JBWDKEHUS, (POpPMyJIbI KMHEMAaTHKH PaBHOYCKOPEHHOTO IBMXKEHUS, MpeoOpa3oBaHus
["anunes A CKOPOCTH M EpEeMENIeHM s, 3aKOHbI Hbl0TOHA, TPUHIINIT OTHOCUTEIBHOCTH
["anunes, 3aKOH BCEMUPHOIO TATOTEHUS, 3aKOHBl COXpPaHEHMsI HMIIyJbca U
MEXaHUYECKOW SHEpPruH, CBsI3b pabOThl CHIIBI ¢ U3MEHEHHEM MEXaHMYEeCKOW IHEpIuu,
yCIIOBHS paBHOBECUs TBEPJIOro Teja), MPU ITOM MHCIOJIb30BaTh MaTeMaTHYecKoe
BBIpQXCHHE 3aKOHOB, YyKa3bIBaTh YCJIOBUS MPUMEHUMOCTH (PU3NYECKHX 3aKOHOB:
npeoOpa3zoBanmii [ 'anmuies, BTOpPOTO H TPEThero 3aKOHOB HBIOTOHA, 3aKOHOB
COXPAHEHHUs UMITyJIbCa U MEXaHUYECKOW YHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;
aHAJTM3UPOBATh U OOBACHATH TEIUIOBBIE NMPOLIECCHl U SBJICHUS, UCIOIb3YsI OCHOBHBIE
nonoxeHns MKT u 3akoHbI MOJIEKY IS pHOM (PU3UKU U TEPMOIUHAMUKH (CBSA3b 1aBJICHUS
UJCAIBHOTO Ta3a CO CpeJHEH KWUHETHYECKON SHEeprued TelIoBOro MABM)KEHUS U
KOHIIEHTpaLMEN €ro MOJIEKYJI, CBSI3b TEMIIEPATYPBI BEIIECTBA CO CPETHEN KUHETUYECKOU
SHEprueil TEeIIOBOrO [BWKEHHUS €ro 4YacTUll, CBA3b JAaBJICHMS HICAIbHOTO rasa C
KOHIIEHTpalMeN MOJIEKYJI U €0 TeMIlepaTypoli, ypaBHeHue MenneneeBa—KianelipoHna,
NEPBBIN 3aKOH TEPMOJMHAMMKH, 3aKOH COXPAHEHHUs YHEPIMH B TEILJIOBBIX IIpoLiEccax),
IIPY 3TOM HCIIOJIb30BAaTh MaTeMAaTUYECKOE BBIPAKEHHE 3aKOHOB, YKa3bIBaTh YCIIOBHS
MPUMEHUMOCTHU ypaBHeHUs1 MenaeneeBa—Knanelpona;



AQHAIM3UPOBATh M OOBACHATH JJIEKTPUUECKHE SBIICHUS, KCIONb3YsI OCHOBHbBIE
MOJIO’KEHHUS M 3aKOHBI AJIEKTPOIMHAMUKHU (3aKOH COXPAHEHHUS 3JIEKTPUUECKOIo 3apsija,
3akoH KyJioHa, HOTEHIIMAIbHOCTh AIEKTPOCTATUUECKOTO M0JISA, IPUHIIMII CYTIEPIIO3ULIMU
AIIEKTPUYECKHUX TTOJIEH, IPU STOM yKa3blBas yCJIOBUS IPUMEHUMOCTH 3akoHa KyioHa, a
TaK)Ke MPAKTUYECKHM BAXKHBIE COOTHOLIEHWS: 3aKOHbI OMa Juis ydacTkKa Lenu U Ui
3aMKHYTOM AJICKTPUYECKOM 11emnu, 3akoH J[xoynsa—Jlenna, nmpasuna Kupxroda, 3aKoHbI
®dapanes IS JIEKTPOIU3a);

OTUCHIBATh (PU3NYECKHE MPOLECCHI U SIBICHUS, HCIIONB3Ys BEJIMYMHBI: IEpeMEIICHNE,
CKOPOCTb, YCKOPEHHE, UMITYJIbC T€JA U CUCTEMBI TEJI, CHUJIa, MOMEHT CHJIbI, JaBICHUE,
NOTEHIMAJbHAS PHEPIus, KUHETUYECKash SHEprusi, MeXaHWdecKas dSHeprusi, padora
CHUJIBL, LICHTPOCTPEMUTEIIBHOE YCKOPEHUE, CUJIA TSKECTH, CUJIAa YIPYTOCTH, CUJIA TPEHUS,
MOIIIHOCTb, SHEPTUS B3aUMOACHCTBUS TeJa ¢ 3eMi€l BOIHM3U €€ MOBEPXHOCTH, SHEPTUS
ynpyroi aedopManuy MpyXHHBI, KOJIAYECTBO TEIUIOTHI, a0CONIOTHAs TeMIleparypa
Tena, paboTa B TEPMOAMHAMUKE, BHYTPEHHSISI SHEPT U UICATBHOTO OJTHOATOMHOTO Ta3a,
paboTa wuIeanbHOrO Tra3a, OTHOCHUTEIbHas BiIaXHOCTh Bozayxa, KIIJ umeanbHOrO
TEIJIOBOTO JIBUTATENIsA; JEKTPUUYECKOE M0JIe, HANPSHKEHHOCTh 3JIEKTPUUYECKOTO MO,
HANpsDKEHHOCTH TOJISI TOYEYHOrO 3apsiia WM 3apsDKEHHOTO I1apa B BaKyyMe U B
JURJIEKTPUKE, MOTEHLMAN 3JIEKTPOCTaTUYECKOro IIOJs, PA3HOCTh IOTEHIIMAJIOB,
3JIEKTPOJBMKYILASL CHJIA, CHJIa TOKA, HAIpPSKEHUE, MOUIHOCTh TOKA, JIEKTPUYECKAs
€MKOCTb IIJIOCKOTO KOHAEHCATOpa, COMMPOTUBIIEHUE YYacTKa LENH C MOCIEA0BATEIbHbIM
U TapauleJbHBIM COEJAMHEHHEM PE3UCTOPOB, SHEPrus 3JIEKTPUUYECKOro MO
KOHJIEHCATOPa;

00BSACHATH OCOOCHHOCTH MPOTEKaHUs (PU3MUYECKUX SABICHUIN: MEXaHUYECKOE ABMKECHUE,
TEIIOBOE ABM)KEHHE YaCTHI] BEIIECTBA, TEIJIOBOE paBHOBECHE, OPOYHOBCKOE JIBUYKEHUE,
mubdy3usa, ucnapeHue, KUMEHHe W KOHACHCAllWs, TUIaBIIEHUE WM KPUCTAILTU3AlUs,
HaIpaBJIE€HHOCTh  TEIUIONEPENayuu, DJEKTpU3aluus Tel, SKBUIIOTEHIMAIbHOCTD
MOBEPXHOCTH 3apsKEHHOT'0 MPOBOJIHUKA;

IIPOBOAMTH HCCIIEOBAHHE 3aBUCHUMOCTH OHOW (PM3MYECKOM BETUYMHBI OT JIPYrou c
UCIIOJIb30BaHUEM TMPSAMBIX HU3MEPEHHM, NpU 3TOM KOHCTPYMpPOBaThb YCTAHOBKY,
¢ukcupoBaTh pe3yJbTaThl MOJTYYEHHONW 3aBUCUMOCTH (PU3NYECKUX BEIMYUH B BUJIE
rpadukoB ¢ y4€TOM aOCONIOTHBIX MOTPEIIHOCTeH H3MEPEeHUM, AeNaTh BBIBOJBI IO
pe3yibTaTaM UCCIEI0BaHHUS;

MPOBOJIUTh KOCBEHHBIE H3MEpeHUs (U3UYECKUX BEIWYWH, MPU ITOM BBIOMpATH
ONTUMAJBHBIA METOJ W3MEPEHHUs, OLEHUBaTh aOCONIOTHBIE M OTHOCHUTEJIbHBIE
MOTPEITHOCTH MPSMBIX ¥ KOCBEHHBIX U3MEPECHHUI;

MIPOBOJIUTH OTBITHI MO MTPOBEPKE MPEIOKEHHON TUIIOTE3bI: INIAHUPOBATH SKCIIEPUMEHT,
coOuparh IKCIIEPUMEHTATIBHYIO YCTAHOBKY, aHAJIM3UPOBATH [TOJIyYEHHbIE PE3YJIbTAaThl U
JIENIaTh BBIBOJI O CTAaTyCE MPEII0KEHHONU TMIIOTE3bI;

coOnrofarh mpaBuia 0e30MacHOro TpyJa MpH MPOBEIECHUU HCCIETOBAHHMA B paMKax
y4eOHOT0 SKCIEPUMEHTa, MPAKTUKyMa U Y4eOHO-MCCIET0BATEIbCKOW U TNPOEKTHOU
JIeSITEIbHOCTH € HCHOJb30BAHUEM H3MEPHUTEIbHBIX YCTPOHUCTB M J1aOOPaTOPHOTO
000py10BaHMUS;

peliaTh pacu€THbIE 337a4H C SIBHO 3aJJaHHON U HESIBHO 33JaHHOM (PU3MYECKON MOIETIBIO:
Ha OCHOBAaHWHM aHalM3a YCIOBHS OOOCHOBBIBATH BBIOOP (DHU3UYECKON MOJIENH,
OTBeuarolleil TpeOOBaHUAM 3a/1a4uM, IPUMEHATH GOPMYJIbL, 3aKOHBI, 3AKOHOMEPHOCTH U
MOCTYJNAaThl (PU3NYECKUX TEOpUN TIPH HKCIONIb30BAHUM MAaTEMaTHYECKHX METOJI0B



pemieHuss 3ajad, IPOBOAMTH pPAcdy€Tbl Ha OCHOBAHMM HWMEIOIIMUXCS JIaHHBIX,
AQHAJIM3UPOBATh PE3YyJIbTaThl MU KOPPEKTUPOBATh METOJbl PEMIEHUS C€ YYETOM
MOJYYECHHBIX PE3YJIbTATOB;

pelaTh KauecTBEHHBIE 3a7auu, TpeOyIole MPUMEHEHUs 3HaHUI U3 pa3HbIX pa3JIeioB
Kypca (U3MKH, a TakKe MHTErpalMd 3HAaHUW U3 JPYIHX NPEeIMETOB €CTECTBEHHO-
Hay4YHOI'0 IMKJIA: BBICTPAMBATH JIOTMYECKYIO ILEMOYKY pacCyXICHHM C ONOpod Ha
W3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UYECKUE SIBICHHUS,

UCIIOJIb30BaTh TEOPETUUCCKUE 3HAHUS ISl OOBSICHEHUSI OCHOBHBIX MPUHIIUIIOB PaOOTHI
WU3MEPUTEIIbHBIX TPHOOPOB, TEXHUYECKUX YCTPOUCTB U TEXHOJIIOTUYECKUX MTPOIIECCOB;
MPUBOIUTH TPUMEPHI BKIIA1a POCCUNUCKHUX U 3apYOCIKHBIX YUEHBIX-(DU3UKOB B PA3BUTHE
HAyKH, B OOBSICHCHHE TIPOIECCOB OKPYKAMIIETO MHpA, B PA3BUTHE TEXHUKU U
TEXHOJIOTHii;

AQHAIM3UPOBATh U  OLIEHUBATh TIOCIEJACTBUS OBITOBOM U  MPOU3BOACTBEHHOMN
NESTEIbHOCTH YeJOBeKa, CBS3aHHOW ¢ (U3MUECKUMHU IMpOLecCaMH, C TMO3ULIUN
3KOJIOTUYECKOU 0e301MacHOCTH, MIPEACTABICHUI 0 panroHaIbHOM
MIPUPOAOIIOIB30BAHUM, A TAKKE PA3yMHOM HCIOJb30BAHUM AOCTH)KEHUW HAYKU U
TEXHOJIOTHH JIJIsl TaTbHEHUINIET0 pa3BUTHS YEIOBEUECKOTO OOIIECTBa;

MPUMEHSTh Pa3IUYHbIe CTIOCOOBI paboThI ¢ HHpOpMAIUEil GU3NYECKOTO COAEPIKAHUS C
UCIIOJIb30BAHUEM  COBPEMCHHBIX  HMH(POPMAIIMOHHBIX  TEXHOJIOTUH, TIPU  OTOM
MCIOJIb30BaTh COBPEMEHHbBIE MH(POPMAIIMOHHBIE TEXHOJIOTHH IS TOUCKa, IepepaboTKu
U TIpeAbsBIICHUS Y4eOHOM U HAYyYHO-TIOMYJISIpHOM MH(GOpMaIIUU, CTPYKTYPUPOBAHUS U
WHTEpIpeTaluy WHPpOpMAIUH, MOJYUYEHHON U3 Pa3TUYHBIX UCTOYHUKOB, KPUTHUYECCKU
aHAJIM3UPOBATH TMOJyYaeMyl0 HHGOPMAIMIO U OLEHHUBATh €€ JOCTOBEPHOCTh KakK Ha
OCHOBE UMEIOIINXCS 3HAHUMN, TaK ¥ Ha OCHOBE aHAJIN3a UCTOUYHUKA WH(OPMALINK;
MPOSBIIATH OPraHU3allMOHHBIE M I[IO3HABATEIBHBIE YMEHHS CaMOCTOSTEIIBHOIO
NpUOOpEeTEeHUs] HOBBIX 3HAHWW B TPOIECCE BBHITIOTHEHHUS MPOCKTHBIX U Yy4eOHO-
HCCIIEIOBATEBCKUX PadoT;

pabotath B TpyNme C HMCIOJHEHHWEM pPa3UYHBIX COLMAJIBHBIX POJIEH, IMJIaHUPOBATh
paboTy Tpymmbl, palroOHATBHO paclpelnessTh IesATeNbHOCTh B HECTaHIAPTHBIX
CUTYyallMsX, aICKBATHO OLEHUBATh BKJIaJ KaXJOT0 U3 YYACTHUKOB IPYNIIbI B PEIICHUE
paccMatpuBaeMoi poOJIEMBI,

NpOSBISATE MOTHBaLMIO K Oyaymieid mpodeccHOHANbHOM — EATENbHOCTH IO
CHEIHUAIBHOCTIM (PU3UKO-TEXHUIECKOTO TPOdUIIS.

K konmy obyuenus B 11 knacce npeIMeTHbIE pe3ysbTaThl Ha YIiIyOJIEHHOM YpOBHE JIOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTh Y OOYHAIOIINXCSI YMEHUI:

MOHUMATh pOJIb (U3UKH B DKOHOMHYECKOM, TEXHOJOTHYECKOH, COIHAIBHOU W
STUYECKON cdepax AESITeNTbHOCTH YEJIOBEKa, POjb M MECTO (U3UKH B COBPEMEHHOMN
Hay4YHOU KapTHHE MHUPA, POJIb ACTPOHOMHUU B IPAKTUYECKOU JESITEIBHOCTH YEI0BEKA U
JalbHEHIIEM  HAYYHO-TEXHHYECKOM  Pa3BUTHH, 3HAUYEHHE  OIUCATEJIbHOM,
cHUCTeMaTH3UpYIoIel, OOBSICHUTENBHOM M MPOrHOCTUYECKON (QyHKUUH (uzndeckoi
TEOPUH — DJIEKTPOJMHAMHKH, CHEIUAIBHOM TEOPHUH OTHOCUTEIBHOCTH, KBAaHTOBOU
¢buzuku, ponb GU3NYECKON TEOpUH B (GOPMUPOBAHUU NpPEACTaBICHUIN 0 (U3HUECcKOil
KapTUHE MHUpPA, MECTO (PU3MYECKOH KapTHHBI MHpa B OOIIEM psJly COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IPEICTaBICHUN O IIPUPOJE;



pas3nyaTh yCIO0BUSA IPUMEHUMOCTH MOAEIeH (PU3NYECKUX TEN U MPOLECCOB (SABICHUMN):
OIIHOPOAHOE DJIEKTPUYECKOE M OJHOPOAHOE MAarHUTHOE II0JIA, TapMOHHUYECKUE
KoJIe0aHUsl, MAaTeMaTUYeCKHil MAasSTHHUK, WACAIbHBIM NPYXUHHBIA  MAasTHUK,
rapMOHUYECKHUE BOJHBI, HJICANIbHBIA KOJICOATENbHBIA KOHTYD, TOHKAs JIMH3a, MOJIeNIeH
aTOMa, aTOMHOTO s1Ipa U KBAaHTOBOM MOJIEJIH CBETA;

pasinyath YCnoBUS (IpaHMIbI, O00NAaCTH) HPUMEHUMOCTH (U3UYECKUX 3aKOHOB,
IOHUMAaTh BCEOOIMH XapakTep (yHAaMEHTAIbHBIX 3aKOHOB M OTrPAaHUYEHHOCTb
MCII0JIb30BaHUS YaCTHBIX 3aKOHOB;

AQHATM3UPOBATh U OOBSACHATH AJIEKTPOMArHUTHBIE MPOIECCHl U SIBICHUS, HCIIONb3YS
OCHOBHBIC TIIOJIOXKEHMS M 3aKOHBl JJIEKTPOAMHAMUKM M CIIELHUAIbHONW TEOpUU
OTHOCUTEJIBHOCTH (3aKOH COXPAHEHHUs 3JIEKTPUUECKOIo 3apsia, cuia AmIiiepa, cuia
JlopeHnia, 3akoH »3JEKTPOMArHUTHOM WHAYKIMHU, mpaBwio Jlenua, cBs3p JIC
CaMOMHIYKIMH B JJIEMEHTE JIEKTPUUECKOM LIENIN CO CKOPOCTBIO U3MEHEHHMS CUJIBI TOKA,
HOCTYJIaThI ClIEUAbHON TEOPUU OTHOCUTENLHOCTH DUHINTEHHA);

AQHAIN3UPOBATh U OOBACHATH KBAHTOBBIE IIPOLIECCH] U SIBJIEHUS, UCIIOJIb3YS MOJIOKEHUS
KBaHTOBOH (usukm (ypaBHeHWe DiHIITEHHA a1 HoTOdPdeKTa, MEepBBId U BTOPOI
MoCTyJIaThl bopa, MpHHIUIT COOTHOIIEHUsT HeonpeaenéHHocrel ['ei3enOepra, 3aKOHbBI
COXPAHEHHUs 3aps0BOT0 M MacCOBOTO YMCEN M YHEPIUU B AJEPHBIX PEaKLHUAX, 3aKOH
PalMOaKTUBHOTO pacraja);

OTKCHIBATh (PU3MUYECKHE TPOLIECCH U SBJICHHS, HCIIOb3Ys BEIMYMHBI: HANPSHKEHHOCTH
JNEKTPUYECKOTO 10JISA, IOTEHIMAI AJIEKTPOCTATUYECKOTO 10JIs1, PAa3HOCTh IOTEHLINAJIOB,
AJIEKTPOJBIIKYIAsA CHUJIA, WMHAYKIMS MAarHUTHOTO I10JI, MAarHUTHBIA IOTOK, CHJIA
AmMriiepa, HMHAYKTUBHOCTb, JJIEKTPOJABIDKYIIAs CHJIa CAMOMHIYKIMH, DHEPIUs
MarHMTHOTO TOJIS IPOBOJHUKA C TOKOM, PEIATUBUCTCKUAN UMITYJIbC, TIOJHASL DHEPTHUs,
SHEPIHUsl MOKOSI CBOOOJHOM YaCTHUIIbl, SHEPTHsI U UMITYJIbC (POTOHA, MACCOBOE YMCIIO U
3aps] siApa, SHEPTus CBA3HM s/Ipa;

OOBSACHATH OCOOEHHOCTH TPOTEKAaHUS (U3UYECKUX SIBICHUN: 3JIEKTpOMarHuWTHas
MHAYKIMS, CAMOMHIYKIUS, p€30HaHC, HHTep(depeHIus BOIH, TupaKus, Jucnepcus,
MIO0JIHOE BHYTPEHHEE oTpaxeHue, porornnekrpudeckuii 3pdext (pororddexr), anbdpa- u
Oera-pacnagsl saep, raMMa-u3iydeHue sjaep, Gu3nuecKkue NPUHIMIBI CIIEKTPATbHOTO
aHanu3a ¥ paboThI J1a3epa;

OTpeeNATh HalpaBJI€HUE MHJYKIUU MAarHUTHOTO MOJIA MPOBOJAHHMKA C TOKOM, CHJIbI
Awmriepa u cuinbl JlopeHna;

CTPOUTHh H300paKeHWEe, CO3JaBaeMO€ IIJIOCKUM 3€pKaJoOM, TOHKOW JIMH30U, U
pPaccUUTHIBATh €r0 XapaKTEPUCTHUKHY;

MPUMEHSTh OCHOBOIIOJIAralOIINe aCTPOHOMUYECKHE MOHATHSA, TEOPUU U 3aKOHBI IS
aHayInM3a U 00BSICHEHUS (PU3UUECKHX MPOIIECCOB, MPOUCXOASAIINX B 3BE3/1aX, B 3BE3THBIX
CUCTEMaX, B MEKTJIaKTUUECKOI cpesie; NBUKEHHUS] HEOECHBIX TeJl, SBOJIOIUM 3BE3N U
Bcenennolii;

NPOBOJUTH HCCIIEOBAHHE 3aBHUCUMOCTEH (PU3MUYECKMX BEJIMYMH C HCIOIb30BaHHEM
OPSAMBIX U3MEPEHUHl, IPH 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (PUKCUPOBATH PE3yJIbTaThI
MOJYYEHHOM 3aBUCUMOCTH (M3WYECKMX BEJIMYMH B BHUAE TpaduKoB C Yy4EToM
aOCONIOTHBIX ~MOTPEIIHOCTeH HM3MEpPEeHHUH, JienarTh BBIBOABI [0  pe3ysbTaraM
HCCJIEJIOBAHUS,



MPOBOANTH KOCBEHHBbIE M3MEpPEHUs (PU3NYECKUX BEIMYUH, MpPH 3TOM BBIOMpATH
ONTUMAJBHBIA METOJ W3MEPEHHUs, OLEHUBATh aOCONIOTHBIE W OTHOCUTEJIbHbBIC
MOTPEITHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHHUI;

MIPOBOJIUTH OTIBITHI MO MTPOBEPKE MPEAJIOKEHHON THIIOTE3bI: IJTAHUPOBATH SKCIIEPUMEHT,
coOMpaTh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, AaHAJIM3UPOBAThH MMOJTYUYEHHBIE PE3YIbTaThl U
JienaTh BBIBOJI O CTaTyCe MPEAJIOKEHHON TUIIOTE3bI;

ONUCHIBATh METO/IbI IIOJYYEHHS] HAYYHBIX aCTPOHOMHUYECKUX 3HAHUM;

coOnrofarh mpaBuia 0e30MacHOro TpyJa MpH MPOBEICHUU HCCICIOBAHHWA B paMKax
y4e0HOr0 SKCIIEPUMEHTA, MPAKTUKyMa M y4eOHO-HCCIEIOBATEIBCKOW W TPOEKTHOM
NESTENIbHOCTH C HCIOJb30BAaHUEM HM3MEPUTEIbHBIX YCTPOWCTB M J1aOOPATOPHOIO
000py1I0BaHHUS;

pelaTh pacu€THBIC 33a9H C IBHO 33JJaHHOW M HESIBHO 33JaHHON (PH3UYECKON MOJICIIBIO:
HAa OCHOBAaHMU aHalW3a YCJIOBUSA BBIOMPAaTh (UINYECKUE MOJETH, OTBEYAIOIUe
TpeOOBaHUSAM 3a7auu, MPUMEHITH (POPMYIIbI, 3aKOHBI, 3AKOHOMEPHOCTUA M TOCTYJIATHI
(GU3UYECKUX TECOPUHU MPHU UCIOIH30BAHUM MATEeMAaTHYECKUX METOJIOB pElICHUs 3ajad,
IIPOBOJIUTH PACUETHI HA OCHOBAHUM UMEIOIINXCS JAHHBIX, aHAJTU3UPOBATh PE3YJIbTaThl U
KOPPEKTUPOBATh METO/IbI PELIECHUS C YYETOM MOJIYYEHHBIX PE3YJIbTATOB;

pelaTh KauyeCTBEHHBIC 3a/1auu, TPEOYIOIINe MPUMEHEHUSI 3HAHUN U3 Pa3HBIX Pa3JieioB
Kypca (U3MKH, a TakKe HHTETrpall 3HAaHWM W3 JPYTHUX MPEeIMETOB eCTECTBEHHO-
HAay4YyHOT'O UMKJIA: BBICTPAMBATH JIOTMYECKYIO UEMOYKY PACCYKICHUH C ONOpOWd Ha
W3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYCCKUE SIBIICHHUS,

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHUS JUIsl OOBSCHEHUSI OCHOBHBIX MPUHIIUIIOB Pa0OTHI
M3MEPUTENIbHBIX TPHUOOPOB, TEXHUUYECKUX YCTPOUCTB U TEXHOJIOTUYECKUX MPOLIECCOB;
MPUBOIUTH MPUMEPHI BKIIAa POCCUNUCKUX U 3apYOEIKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKd, B OOBSICHEHHE TPOIECCOB OKPYKAIOIIEr0 MHpA, B pPa3BUTHE TEXHUKH U
TEXHOJIOTHI;

aHAJIM3UpPOBATh W  OLIGHUBATh TOCHEACTBUSA OBITOBOW W  TPOU3BOJACTBEHHOM
NEeSTENIbHOCTH YeJOBeKa, CBS3aHHOW ¢ (U3MUECKUMHU TMPOILecCaMH, C TMO3HUIUN
HKOJIOTUYECKON 0€30MacHOCTH, MIPEACTABICHHI 0 panoHaIbHOM
MPUPOJOTIOIB30BAHNH, @ TAKXKE€ Pa3yMHOM HCIOJIb30BAaHUU JOCTWKEHUU HAyKd U
TEXHOJIOTHH JIJIs TalbHEHUIIero pa3BUTHUS Y€JIOBEUECKOTO 00IIeCTBa;

MPUMEHSTh pa3UYHbIE CTIOCOOBI paboThI ¢ HHpOpMAIUEil GU3NYECKOTO COAEPIKAHUS C
UCTIONIb30BAaHUEM  COBPEMEHHBIX HMH(OPMAIIMOHHBIX  TEXHOJIOTUH, TpU ITOM
UCIIOJIb30BaTh COBPEMEHHBIE HHPOPMAITMOHHBIE TEXHOJIOTHH I TTOUCKa, TIepepaboTKu
Y TIPeIbsBICHUS y9€OHON M HAyYHO-TIOMYJIIPHON MH(POPMAINH, CTPYKTYPHUPOBAHUS H
WHTEpIpeTanuy WH(PpOpMAIUU, MOJYUYEHHON U3 Pa3TUYHBIX HCTOYHUKOB, KPUTHYECCKU
AHAIM3UPOBATh MONydYaeMyr0 WH(GOPMAIUI0O U OIEHUBATh €€ JOCTOBEPHOCTh KaK Ha
OCHOBE UMEIOIINXCS 3HAHUMN, TaK ¥ HA OCHOBE aHAJIM3a UCTOYHUKA UH(OPMAIINK;
MPOSIBJIATh OPraHU3allMOHHBIE W TIO3HABATCNIBHBICE YMEHHUS CaMOCTOSATEIHHOTO
MpuoOpeTeHUsT HOBBIX 3HAHUN B TIPOIIECCE BBITTOJHCHHUS TPOEKTHBIX M Y4eOHO-
HCCIIEI0BATELCKUX PadoT;

paboTaTh B TpYyIIE C WUCIOJHEHUEM PA3UYHBIX COIMANBHBIX pOJICH, TIIAHUPOBATH
paboTy Tpynmbl, pPaIMOHAIBHO PACTIPENCIITh JEATEIbHOCTh B HECTaHIAPTHBIX
CUTyalUsiX, aJleKBaTHO OLIEHMBATh BKJIAJ KaXJOTO U3 YYACTHUKOB IPYMIbl B pELICHUE
paccMaTpuBaeMoid MPOOIEMEI;



® TMpOSIBISTH MOTHBAIMIO K Oyaymed npodeccCHOHaNbHOW — AESITENbHOCTH IO
CHEIHAIBHOCTIM (PU3UKO-TEXHUYECKOTO MPOdUIIs.
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da3oBbIC MEPEXOIbl
Hroro mo pazneny 49
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4.3 Toku B pa3nu4HBIX cpeax 6 https://m.edsoo.ru/VLX14U83A
Hroro mo pazaeny 54
Paznen 5. PU3HUYECKHAN MPAKTUKYM
5.1 | Ou3NUECKUil MPaKTUKYM 16 16 https://m.edsoo.ru/A4JWDVJ97
Hroro no pazaeny 16
PesepBHOe Bpemst 10 https://m.edso0.ru/STRFLE9A2
OBUIEE KOJIMYECTBO YACOB I1O 170 16

[TPOT'PAMME



https://m.edsoo.ru/WKWL98VW2
https://m.edsoo.ru/VLX14U83A
https://m.edsoo.ru/A4JWDVJ97
https://m.edsoo.ru/STRFLE9A2

11 KJIACC

KoaunuyecTBO 4acosB

Ne HaumeHoBaHue pa3iesioB U TeM JuaekTpoHHbIe (HU(POBHIE)
Kourposbubie IIpakTHyeckue
n/n MPOrpaMMbl Bcero o0pa3oBaTeIbHbIE PeCypChl
padoThI padoThI
Paznen 1. DJIEKTPOAUHAMUKA
1.1 MarunutHoe nosne 14 https://m.edsoo.ru/8PRHOWUII
1.2 DJeKTpOMArHUTHAS WHTYKIIUS 13 1 https://m.edso0.ru/\VQQ38UZXC
Uroro no pazneny 27
Pazgen 2. KOJIEBAHUS U BOJIHbBI
2.1 MexaHn4ecKue KoJieOaHwust 10 https://m.edsoo.ru/YOUAGIFNZ
2.2 DNeKTpOMarHuTHbIE KoJeOaHMs 15 https://m.edsoo.ru/ALLBYV2CT
23 MexaHirieckne it S1CKTpOMATHHTHELE 10 1 https://m.eds00.ru/RYENOYIC5
BOJTHBI
24 Ontuka 25 1 https://m.edso0.ru/0BLIGNGIR
Hroro no pazneny 60
Pa3nen 3. OCHOBBI CIEIIMAJIbHOM TEOPUU OTHOCUTEJIBHOCTH
3.1 Ocnossl CTO 5 1 https://m.edsoo.ru/[HCX8YPUV4
Hroro no pazaeny 5
Paznen 4. KBAHTOBASI ®U3UKA
4.1 KopnyckysipHO-BOJTHOBO# Tyain3m 15 https://m.edso0.ru/S400GCWUJ
4.2 ®dwuszuka atoma 5 https://m.edsoo.ru/ZLJ435GQC
)
4.3 VISHIEA STOMEOTO Aipa 1 5 https://m.eds00.ru/Q4WLMHSOT
AIIEMEHTAPHBIX YACTHUI]



https://m.edsoo.ru/8PRH0WUII
https://m.edsoo.ru/VQQ38UZXC
https://m.edsoo.ru/Y0UA69FNZ
https://m.edsoo.ru/ALLBYV2CT
https://m.edsoo.ru/RYEN0YIC5
https://m.edsoo.ru/0BLJ6N69R
https://m.edsoo.ru/HCX8YPUV4
https://m.edsoo.ru/S400GCWUJ
https://m.edsoo.ru/ZLJ435GQC
https://m.edsoo.ru/Q4WLMHS9T

Hroro no pazneny

Paznea 5. JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

25

DneMEeHTHl aCTPOHOMUU U

5.1 12 https://m.edsoo.ru/RPXW8WN4N
acTpo(hU3HUKH
Hroro mo pazaeny 12
Pa3zaen 6. PUSHYECKHM TIPAKTUKYM
6.1 ‘ ®dusndecKuit MpakTUKYM 16 16 https://m.edsoo.ru/EL9A1IAJIF
Wroro mo pazneny 16
Pa3zgen 7. OBOBIIAIOUIEE IOBTOPEHUE
Cucremaru3zaus u 00o0meHne
NPEJAMETHOTO COJICPIKAHHS U OIIbITA
7.1 JESITeIBHOCTH, IPUOOPETEHHOTO TIPU 15 https://m.edsoo.ru/PSCGRX7IW
n3ydeHuu kypca pusuku 10 — 11
KJIaCCOB
Hroro no pazaeny 15
PesepBHOE Bpemst 10 https://m.edsoo.ru/E65RYIXLB
OBIIEE KOJIMYECTBO YACOB I10 170 16

I[TPOT'PAMME



https://m.edsoo.ru/RPXW8WN4N
https://m.edsoo.ru/EL9A1AJIF
https://m.edsoo.ru/P5CGRX7IW
https://m.edsoo.ru/E65RY9XLB

IHOYPOYHOE IINTAHUPOBAHHME

10 KJIACC
KosnvecTBO 4acoB DJIeKTPOHHbBbIE
Ne Hara uudgposbie
Tema ypoka Konrpoabnbie [IpakTHyeckue
n/n Bcero u3yuyeHusi ~ o0pa3oBaTebHbBI
padoThI padoThI
e pecypcsl
1 ®dusnka — pyHIaMEHTAIbHAS HayKa O IPUPOJIE 1 https://m.edsoo.ru/
i YA O TIPHPOA 4GD12L 71X
) HayuHbIii MeTO/] TO3HAHUS U METOIBI 1 https://m.edsoo.ru/
HCCIIeI0BaHMS (PU3HYCCKUX SBICHHUI 47JULOILY
C)
| S e e |
PHPOLL. 8 P RV2VFFZL6
dusnke
4 CnocoObl u3mMepeHus: GU3NIECKUX BEIUYUH 1 https://m.edsoo.u/
P BKMS7EYO5
AOCOIOTHAS M OTHOCUTENBbHAS TOTPEIIHOCTH https://m.edsoo.ru/
5 . 1
u3MepeHuil pU3nyecKux BEINYUH K3LOQI3CFT
MonenupoBanue B ¢pusnke. Poib u mecto
Gu3uKH B GOPMUPOBAHUU COBPEMEHHOM https://m.edsoo.ru/
6 . . 1
Hay4HOU KapTHUHBI MUPA, B IPAKTUYECKOU 85PJ5YR4H
NeSITebHOCTH JTro1eH
7| Omocurensorn wexammcororo soeens, |1 gm0,
it . QUQYCWDZP
[IpsiMast 1 oOpaTHas 3a1a9M MEXaHUKH
8 Panuyc-BekTop MaTepHanbHON TOUYKH, €r0 1 https://m.edsoo.ru/

IMMPOCKIMU Ha OCU KOOpAHUHAT. TpaeKTopm{.

PEU6GJZ2QE



https://m.edsoo.ru/4GD12L71X
https://m.edsoo.ru/4GD12L71X
https://m.edsoo.ru/47JUL0I1Y
https://m.edsoo.ru/47JUL0I1Y
https://m.edsoo.ru/RV2VFFZL6
https://m.edsoo.ru/RV2VFFZL6
https://m.edsoo.ru/BKMS7EYO5
https://m.edsoo.ru/BKMS7EYO5
https://m.edsoo.ru/K3LQI3CFT
https://m.edsoo.ru/K3LQI3CFT
https://m.edsoo.ru/85PJ5YR4H
https://m.edsoo.ru/85PJ5YR4H
https://m.edsoo.ru/QUQYCWDZP
https://m.edsoo.ru/QUQYCWDZP
https://m.edsoo.ru/PEU6JZ2QE
https://m.edsoo.ru/PEU6JZ2QE

[Tepememienue. Cxopocts. X npoekuuu Ha
OCH KOOpJIMHAT

PaBHOMEpPHOE ITPAMOIIMHENHOE IBUKEHHUE.

https://m.edsoo.ru/

9 r
pa(lmqecmze OIMCaHNEe PABHOMEPHOTO ZNKXPSMEE
NPSAMOJIMHEHHOTO IBUKECHUS -
10 Ciio)keHue nepeMeIeHU U1 CKOPOCTEH.
Penrenue 3amau
H .M
11 cxopoers. Vexapere, Hpmiommeiioe s inedsoon
POSTE. 7 COPETHE. T YKQTQRS20
JIBIDKEHHE C TIOCTOSTHHBIM YCKOPEHHEM
I'paduyeckoe onucanue MpSIMOIMHEHHOTO https://m.edsoo.ru/
12
JIBUKEHUSI C IOCTOSIHHBIM YCKOPEHUEM N321FH2L1
CBo00 .Y 0
| Coofomos muzeie. Yoropene choSonoro ntps im.ecsoo. 1
nasieHus1. 3aBUCUMOCTD K UHAT, CK TH
! PAMHAT, CROPOCTH, UYVYXC8ID
YCKOPEHHUS OT BPEMEHU U UX TpaduKu
1 JIBIKeHue Tena, OpOLICHHOTO TTO/1 YTIIIOM K https://m.edsoo.ru/
TOPU30HTY W6B8TSPKM
KpusosmueliHoe nBrkeHue. J[BuxKeHue 1o
15 OKPY>KHOCTH. YTJIOBasl U JINHEHHAS] CKOPOCTb. https://m.edsoo.ru/
[lepuon u yactora. LleHTpocTpeMUTenbHoe U SGZQQF5H2
MOJTHOE YCKOpEHHe
https://m.edsoo.ru/
16 K 0 "K "
OHTpOJIbHAs paboTa o Teme "KnHemarnka DP1XRIHII
I i H Y
€pBBIif 3a1<0H" pIOTOHA. MIHepuuanbHbIe https://m.eds0o.ru/
17 cucTeMsbl oTcuéTa. [[puHIMI OTHOCUTENBHOCTH SFO42H1L2
["anmnes. HemnepnuanbHble CUCTEMBI OTCUETA -
18 Cuna. PaBHopelicTByOMmas cuna. Bropoit https://m.edsoo.ru/

3akoH Hprorona. Macca

2QC075VDL



https://m.edsoo.ru/ZNKXP8MEF
https://m.edsoo.ru/ZNKXP8MEF
https://m.edsoo.ru/YKQTQRS20
https://m.edsoo.ru/YKQTQRS20
https://m.edsoo.ru/N321FH2L1
https://m.edsoo.ru/N321FH2L1
https://m.edsoo.ru/UYVYXC8JD
https://m.edsoo.ru/UYVYXC8JD
https://m.edsoo.ru/W6B8TSPKM
https://m.edsoo.ru/W6B8TSPKM
https://m.edsoo.ru/SGZQQF5H2
https://m.edsoo.ru/SGZQQF5H2
https://m.edsoo.ru/DP1XR9HJI
https://m.edsoo.ru/DP1XR9HJI
https://m.edsoo.ru/8FO42H1L2
https://m.edsoo.ru/8FO42H1L2
https://m.edsoo.ru/2QC075VDL
https://m.edsoo.ru/2QC075VDL

https://m.edsoo.ru/

19 B i .T i H
3aumMojeiicTBue ten. Tperuii 3akoH HeroToHa NADAVZADH
20 [Mpunimn cyneprno3unuu cui. Pemenue 3anay https://m.edsoo.ru/
Ha MpUMEHeHne 3akoHoB HpioToHA MQI163A50
3 .
2 Ocmsaenmnocrs rpasrarosof htpsim.etsoo
N papiTan AE40LUZYB
WHEPTHOH Macchl
99 Cuuta TSHKECTH U YCKOPEHUE CBOOOIHOTO https://m.edsoo.ru/
[ageHus 36LBC470J
0
| Lo e v e
Y P POSTE- F756CAPFB
3akonsl Kemnnepa
https://m.edsoo.ru/
24 C .3 I'yka. B
uia ynpyroctd. 3akon ['yka. Bec Tena RV3SSW081
e jtj[lma tpenus. [Ipupoaa u BubI CI/IJ:{ TPEHHSI. https://m.edsoo.ru/
BIDKCHHUE B JKHIKOCTH H Ta 4ETOM CHIIBI
eHUe JKOC 3e ¢ y4€TOM ¢ UP3KXCTOU
COTPOTHBIICHHS CPEIIbI
26 Hasnenue. ['mapocratuueckoe nasieHue. Criia https://m.edsoo.ru/
Apxumena SWDUEVCQO2
27 AbcomoTHO TBepoe Teno. [locTynarensHoe u https://m.edsoo.ru/
BpAIllaTeJIbHOE IBUKEHUE TBEPAOTO TENa UVIUYVETY
)8 MOMEHT CHJIBI OTHOCUTENBHO OCH BPALICHUS. https://m.edsoo.ru/
[Inedo cuiel AY2DMXMKR
Y. P ' VFOEBAB78
paBHOBECHS TBEpIOTO Tena. Buibl paBHOBeCHsI
https://m.edsoo.ru/
30 Penrenne 3amau D

Q3QEPZXMR



https://m.edsoo.ru/NAD4VZADH
https://m.edsoo.ru/NAD4VZADH
https://m.edsoo.ru/MQI163A5O
https://m.edsoo.ru/MQI163A5O
https://m.edsoo.ru/AE40LUZYB
https://m.edsoo.ru/AE40LUZYB
https://m.edsoo.ru/36LBC4ZQJ
https://m.edsoo.ru/36LBC4ZQJ
https://m.edsoo.ru/F756CAPFB
https://m.edsoo.ru/F756CAPFB
https://m.edsoo.ru/RV3SSW081
https://m.edsoo.ru/RV3SSW081
https://m.edsoo.ru/UP3KXCTQU
https://m.edsoo.ru/UP3KXCTQU
https://m.edsoo.ru/SWDUEVCO2
https://m.edsoo.ru/SWDUEVCO2
https://m.edsoo.ru/UV1UYVE7Y
https://m.edsoo.ru/UV1UYVE7Y
https://m.edsoo.ru/AY2DMXMKR
https://m.edsoo.ru/AY2DMXMKR
https://m.edsoo.ru/VF9EBA878
https://m.edsoo.ru/VF9EBA878
https://m.edsoo.ru/Q3QEPZXMR
https://m.edsoo.ru/Q3QEPZXMR

KonTtponbHas padora no teme "/lunamuka.

https://m.edsoo.ru/

31
Craruka TBepaoro tena' 41HS90LZD
HNMnynsc MaTepuabHOM TOUYKH, CUCTEMBI
39 MaTepualibHbIX TO4eK. L{eHTp Macc cucrembl https://m.edsoo.ru/
MaTepualbHBIX ToueK. Teopema 0 JBUKEHUU 3PBMZ3HII
LIEHTpa Macc
WMIyJIbC CHIIBI U U3MEHEHUE UMITYJIbCA Tea.
33 3aKOZI COXPAHEHUS UMITYJIbCA Pea}I](TI/IBHOG https://m.edso0.ru/
P yIHBea. 1NJW80116
JIBUKCHUE
MOMEHT UMITYJIbCA MATEPUATIBLHON TOUKH.
34 Ipe CTaBJ'IeHie 0 COX aII:I)eHI/II/I MOMEHTA https://m.edso0.1u/
pel P CHS9DBRA4I
UMITYJIbCA B IIEHTPAIbHBIX TOJISIX
35 Pemmere 3aa https://m.edsoo.ru/
A 224025Z6M
PaGora criibl HAa MAJIOM M HA KOHEYHOM
https://m.edsoo.ru/
36 nepemenieHnn. [ paduyueckoe nmpeacrapieHue
B7N1YBP1N
paboThl cuibl. MOIIIHOCTD CHJTBI -
Kunernueckas »aHeprusi. Teopema 00
37 W3MEHEHUU KHHeTHl::JGCKOI?I 3156 19701 https://m.edso0.ru/
. P N5QCCIEIM
MaTepHaIbHON TOUYKH
[ToreHUMaNbLHBIE U HENMOTEHIIMAIBHBIE CUIIBI.
38 HOTCHHI/IaJ'IBHa}I SHEPTUA BITlo ast KOCMHUYECKas https://m.edsoo.ru/
H prit. BTOp BHTO9W4CO
CKOpOCTh
TpeTbst KocMuueckas CkopocThb. CBsi3b PabOTHI
39 HEMMOTEHIHAILHBIX CHII C U3MEHEHUEM https://m.edsoo.ru/

MEXaHUYECKOH 9HEPTHUU CUCTCMBI TCIL. 3akoH
COXPAaHCHUA MEXaHH4YeCKOH SHEPTHUU

66P2WGWS4



https://m.edsoo.ru/4IHS90LZD
https://m.edsoo.ru/4IHS90LZD
https://m.edsoo.ru/3PBMZ3HII
https://m.edsoo.ru/3PBMZ3HII
https://m.edsoo.ru/1NJW8O116
https://m.edsoo.ru/1NJW8O116
https://m.edsoo.ru/CHS9DBR4I
https://m.edsoo.ru/CHS9DBR4I
https://m.edsoo.ru/224O25Z6M
https://m.edsoo.ru/224O25Z6M
https://m.edsoo.ru/B7N1YBP1N
https://m.edsoo.ru/B7N1YBP1N
https://m.edsoo.ru/N5QCC1EIM
https://m.edsoo.ru/N5QCC1EIM
https://m.edsoo.ru/BHTO9W4CQ
https://m.edsoo.ru/BHTO9W4CQ
https://m.edsoo.ru/66P2WGWS4
https://m.edsoo.ru/66P2WGWS4

Ynpyrue u Heynpyrue CTOJIKHOBEHUS.

https://m.edsoo.ru/

40 Ypasuenue bepHyum 115 uaeanabHON OIC610G5F
KHUJIKOCTH -

41 KontposnbHast padoTa o Teme "3aKoHBbI https://m.edsoo.ru/
COXPaHEHUS B MEXaHHKe" SO90PC322
PazBuTHne npeacTaBieHuil 0 NPUPOJIE TEIIIOTHI.

42 OcHOBHBIE II')IOiO}KeHI/Iﬂ MKT.pI[E(b?bym;I. https://m.edsoo. 1/

0ZTXY71SW
bpoyHOBCKOE IBHKEHUE
CrpoeHue ra3000pa3HbIX, )KUIKUX U TBEPIBIX
43 Tle Xapakrep ,I[Bi)KeHI/IH u BfaHMOHefIC”IEBHHH https://m.edso0.ru/
UX8FEMV2CU
YacTHI] BeIIECTBA

42 Macca u pa3mepsl MOJICKYJT (ATOMOB). https://m.edsoo.ru/
KomunyectBo BemectBa. [locrossHHas ABoraapo S5FCL7ZUU0

45 Temneparypa. TemnoBoe paBHoBecue. [llkana https://m.edsoo.ru/
Lenbcus SDOFUFGIL

46 Permerie saad https://m.edsoo.ru/

EGRV58D9F

47 WneanbHbIi1 ra3. ['a30BbIe 3aKOHBI hitps://m.edsoo.ru/

01MO0XOV4B

48 VYpaBuenue Meneneesa-Kianeiipona. https://m.edsoo.ru/
Pemenne 3amau 7RAZ800M4

https://m.edsoo.ru/

49 AbcomoTHas TeMieparypa. 3akoH JlanbToHa 97RGL3VIG

50 W3omporiecchl B HIeaIbHOM Ta3e ¢ https://m.edsoo.ru/
IIOCTOSTHHBIM KOJIMYECTBOM BEILIECTBA UQ9suvoDwW

51 I'paduueckoe mpeacTaBaeHHE N30MPOLIECCOB: https://m.edsoo.ru/
n30TepMa, 30Xopa, n3obapa W1HC88PJ4



https://m.edsoo.ru/OIC610G5F
https://m.edsoo.ru/OIC610G5F
https://m.edsoo.ru/SO90PC322
https://m.edsoo.ru/SO90PC322
https://m.edsoo.ru/0ZTXY71SW
https://m.edsoo.ru/0ZTXY71SW
https://m.edsoo.ru/UX8FMV2CU
https://m.edsoo.ru/UX8FMV2CU
https://m.edsoo.ru/5FCL7ZUUO
https://m.edsoo.ru/5FCL7ZUUO
https://m.edsoo.ru/SD0FUFGIL
https://m.edsoo.ru/SD0FUFGIL
https://m.edsoo.ru/EGRV58D9F
https://m.edsoo.ru/EGRV58D9F
https://m.edsoo.ru/01M0XOV4B
https://m.edsoo.ru/01M0XOV4B
https://m.edsoo.ru/7RAZ80OM4
https://m.edsoo.ru/7RAZ80OM4
https://m.edsoo.ru/27RGL3V1G
https://m.edsoo.ru/27RGL3V1G
https://m.edsoo.ru/UQ9SUVODW
https://m.edsoo.ru/UQ9SUVODW
https://m.edsoo.ru/W1HC88PJ4
https://m.edsoo.ru/W1HC88PJ4

https://m.edsoo.ru/

52 OcnoBHoe ypaBHenne MKT E65TLSWXG
53 Pememe 3axad https://m.edsoo.ru/
8U427HIYJ
CBs13b a0COIIOTHOM TEMIIEPATYPBI
TEPMOJINHAMHYCCKONW CHCTEMBI CO CPEIHEM https://m.edsoo.ru/
54 . .
KHHETHYECKOM SHEPTrueil MoCcTynaTeIbHOTO N6ETZ0LDZ
TEIUIOBOTO JIBMKCHUS €€ 4acTHI]
55 O00011IeHNE U cUCTEMATU3alMs 3HAHUN 10 https://m.edsoo.ru/
teme "OcHoBbl MKT" EDM5ZTZCY
" " https://m.edsoo.ru/
56 KonTtponsnast padora no teme "OcHoBsl MKT LTSZALIO?
TepMmoauHaMuveckas cucreMa. 3ajlaHue
BHeIIHUX ycnoBul uist T/ cucrtemel. BHennue
57 U BHyTpeHHHE napameTpsl. [Tapamerpsr T/1 https://m.edsoo.ru/
CHUCTEMBI KaK CpeTHHUE 3HAUCHUS BEJIMYUH, 4L636LXVZ
OTMCHIBAIONIUX €€ HA MUKPOCKOTTUMIECKOM
YpOBHE
Hynesoe Hauano TepMOAUHAMUKH.
58 CZMonpomBonLHaﬂppleaKcaum T]I cucreMsl K https:/m.edsoo.
LYMWVLJRP
TEIJIOBOMY PaBHOBECHIO
59 Moiernb ueanbHOTO ra3a B TEpPMOJMHAMUKE. https://m.edsoo.ru/
VYcnoBusi (pUMEHUMOCTH 3TOW MOJENH FOQVOQKQS8
50 VYpaBuenue Menneneesa-Knaneiipona u https://m.edsoo.ru/
BBIPAXEHUE JUIsl BHYTPEHHEW SHEPIruu TZJUGWSMZ
BeipaxkeHue 17151 BHYTPEHHEH SHEprUn https://m.edsoo.ru/
61 OJTHOATOMHOTO HJIaJTbHOTO Ta3a.

KBasucratnmueckne U HeCTaTHISCKHE IMPONECChI

L1XUZJSC7



https://m.edsoo.ru/E65TLSWXG
https://m.edsoo.ru/E65TLSWXG
https://m.edsoo.ru/8U427HIYJ
https://m.edsoo.ru/8U427HIYJ
https://m.edsoo.ru/N6ETZ0LDZ
https://m.edsoo.ru/N6ETZ0LDZ
https://m.edsoo.ru/EDM5ZTZCY
https://m.edsoo.ru/EDM5ZTZCY
https://m.edsoo.ru/LTSZA1JQ7
https://m.edsoo.ru/LTSZA1JQ7
https://m.edsoo.ru/4L636LXVZ
https://m.edsoo.ru/4L636LXVZ
https://m.edsoo.ru/LYMWVLJRP
https://m.edsoo.ru/LYMWVLJRP
https://m.edsoo.ru/FOQVOQKQ8
https://m.edsoo.ru/FOQVOQKQ8
https://m.edsoo.ru/TZJUGWSMZ
https://m.edsoo.ru/TZJUGWSMZ
https://m.edsoo.ru/L1XUZJSC7
https://m.edsoo.ru/L1XUZJSC7

OnemenTapHas paboTa B TEpMOIMHAMHUKE.

https://m.edsoo.ru/

62 Brruucnenue paboTsl 1o rpaduky mporecca Ha YHEL589A1
pV-nuarpamme
Temonepenada Kak croco0d N3MEHEHUs

63 BHyTpeH}IzefIH suepruu TJ] cucremsr 6e3 hitps.//m.eds00.ru/

BDN5SGEKP7
coBepIIeHHs pabOThI

64 KOHBEKIMS, TEMIONPOBOAHOCTD, U3IIYYECHUE https://m.eds0o.ru/

’ ’ QMA4TIETSS
KosmdectBo Teriorel. TemmoéMKocTh Tea.

65 VY aenbHas U MOJIIpHAs TEIIOEMKOCTH https://m.edsoo.ru/
BEIllECTBA. Y IeJbHAs TEIJIOTa CTOPaHUs ROASBF905
TOILJTBA

66 Pacuér xomuuecTBa TEILIOTHI IIPU https://m.edsoo.ru/
TerIoneperaye B4NQ2B026

67 [MousTre 06 aguadbatHOM mporiecce. [lepBbrit https://m.edsoo.ru/
3aKOH TEPMOIUHAMUKHI SQOXBMXFYN

68 KonmuecTBo TemI0TH 1 paboTa Kak Mepbl https://m.edsoo.ru/
WU3MEHEHUs BHyTpeHHel sHeprun T/ cuctemsl S9W3F1X49
BTopoii 3aKk0H TEpMOIMHAMUKY IS

69 paBIfOBeCHBIX u HpepasHOBeCHBIXHHPOLIeCCOB. hitps://m.edsoo.ru/

3BEBSKQ8G
HeobpaTumocTs TpUPOIHBIX TPOIECCOB
. https://m.edsoo.ru/

70 ITpuniuner gerictBus TertoBbix MamuH. KIT/] Z95PJPKKU

https://m.edsoo.ru/

71 MakcumansHoe 3nauenue KII/I. [ukn Kapuo ATESEOKO

79 Pemere 3axau https://m.edsoo.ru/

0QIVDEXJT



https://m.edsoo.ru/YHE1589A1
https://m.edsoo.ru/YHE1589A1
https://m.edsoo.ru/BDN5GEKP7
https://m.edsoo.ru/BDN5GEKP7
https://m.edsoo.ru/QM4T9ETS8
https://m.edsoo.ru/QM4T9ETS8
https://m.edsoo.ru/RQASBF9Q5
https://m.edsoo.ru/RQASBF9Q5
https://m.edsoo.ru/B4NQ2B026
https://m.edsoo.ru/B4NQ2B026
https://m.edsoo.ru/SQXBMXFYN
https://m.edsoo.ru/SQXBMXFYN
https://m.edsoo.ru/59W3F1X49
https://m.edsoo.ru/59W3F1X49
https://m.edsoo.ru/3BEBSKQ8G
https://m.edsoo.ru/3BEBSKQ8G
https://m.edsoo.ru/Z25PJPKKU
https://m.edsoo.ru/Z25PJPKKU
https://m.edsoo.ru/QATFSE0KO
https://m.edsoo.ru/QATFSE0KO
https://m.edsoo.ru/0QIVD6XJT
https://m.edsoo.ru/0QIVD6XJT

DKOJIOTHYECKHE ACIICKThI UCIIOJIb30BaHU

https://m.edsoo.ru/

73 TETUTOBBIX ,Z[Bj/Il"aTeJ'IeI/I. TermoBoe 3arpsi3HEHHE ZIFEWO2S\
OKPY’KaloIIen cpebl ZIFEEWRZSY
74 Pememe 3axad https://m.edsoo.ru/
UYVVIT878
75 O06001IeHNE U cUCTEMATU3ALMS 3HAHAN 10 https://m.edsoo.ru/
teme "Tepmoaunamuka. TemioBbie MaIHBI" ABGUQLWI1EB
76 KonrpossHas pabora 1mo reme https://m.edsoo.ru/
"Tepmonunamuka. TemnoBbie MalTuHbL" X4AGT7PIVI
[TapooOpa3oBanue u KoHaeHCaIs. Mcnapenue
77 u KFI)/IHeHI;Ie. VY nenbHas TerIOTaIl ’ https://m.edso0.ru/
W4505S1GQ
napooOpa3zoBaHus
HacpltieHHbIC ¥ HEHACHIIICHHBIC TTAPHI.
KauecTBeHHast 3aBUCUMOCTD IUIOTHOCTH U
aBJICHUS HACBILIICHHOTO Mapa OT
78 ileMnepaTypm I/III)I< He3aBI/ICI/HI\)/[OCTI) oT 00BEMa hitps://m.eds00.1u/
’ 8I0XNZKD1
HACBHIIIIEHHOTO Tapa. 3aBUCHMOCTD
TEMIIepaTyphbl KUIICHUS OT JIaBJICHUS B
KHUJIKOCTH
79 BrnaxxHocTh Bo3yxa. AGCOMIOTHAS U https://m.edsoo.ru/
OTHOCHTEJIbHAS BIAKHOCTh QRONGWOZ8
80 Permerie saad https://m.edsoo.ru/
PKAPBXZGT
81 Tsépnoe teno. Kpucrammmueckue u amopdHsie https://m.edsoo.ru/
Tena. AHU30TPONUS CBOWCTB KPUCTAIIIIOB YCMZ29JGZ
82 [InaBieHue U KpUCTALTH3AIUS. Y IeTbHAsI https://m.edsoo.ru/
teryioTa iaBneHus. Cyomumanus WYHI1C81KN



https://m.edsoo.ru/ZIFEWQ2SV
https://m.edsoo.ru/ZIFEWQ2SV
https://m.edsoo.ru/UYVV9T878
https://m.edsoo.ru/UYVV9T878
https://m.edsoo.ru/A6UQLW1EB
https://m.edsoo.ru/A6UQLW1EB
https://m.edsoo.ru/X4AG7PJVJ
https://m.edsoo.ru/X4AG7PJVJ
https://m.edsoo.ru/W45O5S1GQ
https://m.edsoo.ru/W45O5S1GQ
https://m.edsoo.ru/8I0XNZKD1
https://m.edsoo.ru/8I0XNZKD1
https://m.edsoo.ru/QRQNGWOZ8
https://m.edsoo.ru/QRQNGWOZ8
https://m.edsoo.ru/PKAPBXZGT
https://m.edsoo.ru/PKAPBXZGT
https://m.edsoo.ru/YCMZ29JGZ
https://m.edsoo.ru/YCMZ29JGZ
https://m.edsoo.ru/WYH1C81KN
https://m.edsoo.ru/WYH1C81KN

Hedopmaruu TBEpaOTO Tena. PacTskenue u

https://m.edsoo.ru/

83 cxxarue. CaBur. Moﬂ}:ﬂb IOnra. [Ipenen 961UIDFRU
ynpyrux aedopmaruii -
TeruioBoe pacluMpeHne KUAKOCTEN U TBEPABIX

84 TEJL. AHI‘appMOHI/BpM TeHHOBflx Kone6aHm71pH Tptq?;z(gn%ds 00.1u/
YaCTHUI[ BELIECTBA 1RI74000N

85 [TpeobpaszoBanue sHEPrUK B (Ha30BBIX https://m.edsoo.ru/
nepexoaax UUJQYTXYF

86 VYpaBHEeHHE TEIIOBOTO OanaHca https:/m.edsoo.u/

S5CV1IKKTMW
87 Penenne saad https://m.edsoo.ru/
2L7HENBQ?2
[ToBepXHOCTHOE HATSKEHHE. Kannnnﬂ];u)HHe https://m.edsoo.ru/
88 siBNIeHHA. J{aBjIeHne Mo HCKPUBICHHON
Z9FYJINI4U
MOBEPXHOCTHIO KuaKocTH. Dopmyna Jlamnaca
O06o011eHne U cucTeMaTu3alys 3HaHU| 1o
89 TeMe "ArperaTHble COCTOSHUS BEILIECTBA. https://m.edso0.1u/
V3TS29GT9
®da30BbIe IEPEXOBI"

90 KontposnbHas paboTa o Teme "ArperatHoie https://m.edsoo.ru/
cocTtosHMs BenlecTBa. @a3zoBbie nepexoab” BTE57DDIP
DneKTpu3aIus Tel U €€ POSBICHUS.

01 DnexkTpudeckuii 3aps. /IBa Buga https://m.edsoo.ru/
ANEKTPUYECKUX 3apsiaoB. [IpoBoaHMKH, ESV1IQRBVX
JUBJICKTPUKHU M TTOJTYTIPOBOTHUKA

92 DJIeMeHTapHBIN JIEKTPUIECKH 3apsil. 3aKOH https://m.edsoo.ru/
COXPAHEHUS JIEKTPUUYECKOTO 3apsia QJTV6HK7Q

03 B3aumoneiictBue 3apsioB. Toueunsie 3apsbl. https://m.edsoo.ru/
3akoH Kynona HM8AKQY47



https://m.edsoo.ru/96IUIDFRU
https://m.edsoo.ru/96IUIDFRU
https://m.edsoo.ru/1RI74OQ0N
https://m.edsoo.ru/1RI74OQ0N
https://m.edsoo.ru/UUJQYTXYF
https://m.edsoo.ru/UUJQYTXYF
https://m.edsoo.ru/5CV1KKTMW
https://m.edsoo.ru/5CV1KKTMW
https://m.edsoo.ru/2L7HENBQ2
https://m.edsoo.ru/2L7HENBQ2
https://m.edsoo.ru/Z9FYJNI4U
https://m.edsoo.ru/Z9FYJNI4U
https://m.edsoo.ru/V3TS29GT9
https://m.edsoo.ru/V3TS29GT9
https://m.edsoo.ru/BTE57DDIP
https://m.edsoo.ru/BTE57DDIP
https://m.edsoo.ru/ESV1QRBVX
https://m.edsoo.ru/ESV1QRBVX
https://m.edsoo.ru/QJTV6HK7Q
https://m.edsoo.ru/QJTV6HK7Q
https://m.edsoo.ru/HM8AKQY47
https://m.edsoo.ru/HM8AKQY47

https://m.edsoo.ru/

94 Pemenue 3anau XCEAVSSHK

95 OnexTpuueckoe nosie. Ero neiicTeue Ha https://m.edsoo.ru/
ANEKTPUUECKUE 3aPS/IbI EF3CUR72W
Hanpspk€HHOCTD 3IEKTPUYIECKOTO OIS,

96 [TpoOHsIii 3apsia. JInHuM HAPSHKEHHOCTH https://m.edsoo.ru/
3JIEKTpUYECKOTO oJsi. OTHOPOIHOE 9KBCOFP9X
IIEKTPUYECKOE TT0JIC

97 [ToTeHIMaTbHOCTh SIEKTPOCTATHYECKOTO TIOJISL. https://m.edsoo.ru/
Pa3HOCTh MOTEHIIMAIIOB U HAIIPSIKECHUE QJAHEF4TR
[TorennumanbHas 3HEpTUs 3apsaa B

98 SHGKTij)CTaTI/IquKOI\I/I) HOJIC.Ii_If)[TeHIII/IaJI https://m.eds00.1u/

YODNX8N9Z
JIEKTPOCTATUIECKOTO TIOJIS
CBs13b HANPSHKEHHOCTH TOJISI U PA3HOCTH https://m.edsoo.ru/

99
MOTEHIIUAJIOB JIJISl QJIEKTPOCTATUYECKOTO OIS SWNQFLPYY

100 [IpuHIMT CyTepro3UIUH HIEKTPUIECKUX https://m.edsoo.ru/
noJieu WS1GYRA413

https://m.edsoo.ru/

101 Pemenue 3amau 26305063

102 [Mosne Toueunoro 3apsa. [lone paBHOMEPHO https://m.edsoo.ru/
3apsKeHHOU cepbl BGX3JCTAQ
[Tone paBHOMEPHO 3apsHKEHHOTO TI0 00BEM

103 mapa.pHone palleOMeII;HO 3apSUKEHHOM ’ https://m. ecs00.u/

. L4L5W448T
0ECKOHEUHO! TIOCKOCTH

104 [TpOBOHUKY B AIIEKTPOCTATUIESCKOM TIOJIE. https://m.edsoo.ru/
VYcnoBue paBHOBECHS 3aps/I0B 6GVP71B38

105 JIMAJIEKTPUKHU U TIOJTYIPOBOIHUKH B https://m.edsoo.ru/
AJIEKTPOCTATHYECKOM IT0JIE 3G6DWKG2I



https://m.edsoo.ru/XCFAV8SHK
https://m.edsoo.ru/XCFAV8SHK
https://m.edsoo.ru/EF3CUR72W
https://m.edsoo.ru/EF3CUR72W
https://m.edsoo.ru/9KBC0FP9X
https://m.edsoo.ru/9KBC0FP9X
https://m.edsoo.ru/QJ4HEF4TR
https://m.edsoo.ru/QJ4HEF4TR
https://m.edsoo.ru/YODNX8N9Z
https://m.edsoo.ru/YODNX8N9Z
https://m.edsoo.ru/3WNQFLP9Y
https://m.edsoo.ru/3WNQFLP9Y
https://m.edsoo.ru/WS1GYR4I3
https://m.edsoo.ru/WS1GYR4I3
https://m.edsoo.ru/2630Y5O63
https://m.edsoo.ru/2630Y5O63
https://m.edsoo.ru/BGX3JCTAQ
https://m.edsoo.ru/BGX3JCTAQ
https://m.edsoo.ru/L4L5W448T
https://m.edsoo.ru/L4L5W448T
https://m.edsoo.ru/6GVP71B38
https://m.edsoo.ru/6GVP71B38
https://m.edsoo.ru/3G6DWKG2I
https://m.edsoo.ru/3G6DWKG2I

Konnencarop. D1nekTpo€MKOCTh KOHACHCATOPA.

https://m.edsoo.ru/

106 DIIEeKTPOEMKOCTD IJIOCKOTO KOHJIEHCATOpa GHLGD83X7
107 [MapasienbHOe COeqMHEHNE KOHEHCATOPOB https://m.edso0.1u/
60WN2ZDH8
108 [TocienoBaTeNbHOE COEAUHEHUE https://m.edsoo.ru/
KOHJIEHCATOPOB OZ9EPI4ALY
109 DHeprus 3apsHKEHHOr0 KOHJIEHCATopa https://m.edso0.1u/
SW376XS21
https://m.edsoo.ru/
110 Pemenue 3amau NLHAFISY'Y
11 JIBHoKEHHE 3apsKEHHOM YaCTHIIBI B https://m.edsoo.ru/
OJIHOPOJTHOM DJICKTPHYECKOM I10JIe IPGVSYIWG
https://m.edsoo.ru/
112 Pemenue 3amau UXILUSMXW
113 O00011ICHIEe U CUCTEMAaTU3aIMs 3HAHUH 110 https://m.edsoo.ru/
teMe "DnekTpuyeckoe nose" QCIRPYCGA
114 KontpomnbHas pabora o Teme "DiIeKTpudeckoe https://m.edsoo.ru/
nosie" WRQGZBRF7
Cuiia Toka. [TocTostHHBIN TOK. Y CIIOBHS
115 CYILIECTBOBAHMUS TOCTOSIHHOTO DJIEKTPUYECKOTO ttps://m.eds00.1u/
ora L8LE4KUV5
116 Wcrounuku Toka. Hanpsixenne u 3/1C ;tLth ;:C/:/‘ln;?rstgo'rU/
117 3akon OMa AJis yyacTKa [enu. DIeKTpUIecKoe https://m.edsoo.ru/
CONPOTHUBIICHUE 64VZXZ2GP
3aBHCHUMOCTH COIPOTHUBIICHHS OTHOPOTHOTO
118 IPOBOTHHKA OT erlz JUTMHBI U Hﬂimfn; hitps://m.edsoo.ru/

MOICPECUYHOTO CCUCHUA

KE2FEN35X



https://m.edsoo.ru/GHLGD83X7
https://m.edsoo.ru/GHLGD83X7
https://m.edsoo.ru/60WN2ZDH8
https://m.edsoo.ru/60WN2ZDH8
https://m.edsoo.ru/OZ9EPI4LY
https://m.edsoo.ru/OZ9EPI4LY
https://m.edsoo.ru/SW376XS21
https://m.edsoo.ru/SW376XS21
https://m.edsoo.ru/NLHAFI8YY
https://m.edsoo.ru/NLHAFI8YY
https://m.edsoo.ru/9PGVSY9WG
https://m.edsoo.ru/9PGVSY9WG
https://m.edsoo.ru/UXI1USMXW
https://m.edsoo.ru/UXI1USMXW
https://m.edsoo.ru/QCIRPYCGA
https://m.edsoo.ru/QCIRPYCGA
https://m.edsoo.ru/WRQGZBRF7
https://m.edsoo.ru/WRQGZBRF7
https://m.edsoo.ru/L8LE4KUV5
https://m.edsoo.ru/L8LE4KUV5
https://m.edsoo.ru/RUFC4YTDO
https://m.edsoo.ru/RUFC4YTDO
https://m.edsoo.ru/64VZXZ2GP
https://m.edsoo.ru/64VZXZ2GP
https://m.edsoo.ru/KE2FEN35X
https://m.edsoo.ru/KE2FEN35X

Y nenbHOE COIMPOTUBJICHHUEC BCIICCTBA. Pemenue

https://m.edsoo.ru/

119 3amay Y4ZTZRZAl
120 [MocnenoBaresabHOE, MapaLICIbHOE, https://m.edsoo.ru/
CMEIIaHHOE COETMHEHUE MTPOBOIHUKOB VE37ERCKG6
121 Pacuér pa3BeTBIEHHBIX SJCKTPUIECKUX LIETICH. https://m.edsoo.ru/
[TpaBuna Kupxroda OQHI1PIPRF
https://m.edsoo.ru/
122 Pemenue 3amau L XRB618PO
123 Pabota snekrprueckoro Toka. 3akoH JxoyJis https://m.edsoo.ru/
—Jlenna PLTTBZGPC
https://m.edsoo.ru/
124 Pemenue 3amay REJHOGRY6
125 MOIIHOCTB 3IEKTPUIECKOro ToKa. TeroBas https://m.edsoo.ru/
MOIIIHOCTD, BBIJIEJIsIEeMasi Ha PE3UCTOPE CIONEPSIIH
https://m.edsoo.ru/
126 Pemenne 3amau 90KODG7HY
127 3/1C u BHyTpEHHEE CONPOTHBIICHHE UCTOYHUKA https://m.edsoo.ru/
TOKa MGCEWIVUL
128 3akon Oma /151 TIOJTHO# (3aMKHYTO#) https://m.edsoo.ru/
ANEKTPUIECKON e XQP3RIDKA4
https://m.edsoo.ru/
129 Pemenue 3amau XDAVLS3IL
https://m.edsoo.ru/
130 MoIHOCTh UCTOYHUKA TOKA OWH205J0S
131 KopoTkoe 3ambIkanue hitps://m.eds00.ru/
YWFHKYNVF
132 KonpaeHncarop B 1ienu nocTostHHOTO TOKa



https://m.edsoo.ru/Y4ZTZRZAI
https://m.edsoo.ru/Y4ZTZRZAI
https://m.edsoo.ru/VE37ERCK6
https://m.edsoo.ru/VE37ERCK6
https://m.edsoo.ru/OQH1PIPRF
https://m.edsoo.ru/OQH1PIPRF
https://m.edsoo.ru/LXRB618PO
https://m.edsoo.ru/LXRB618PO
https://m.edsoo.ru/PLTTBZGPC
https://m.edsoo.ru/PLTTBZGPC
https://m.edsoo.ru/R6JHOGRY6
https://m.edsoo.ru/R6JHOGRY6
https://m.edsoo.ru/C9NEPSIIH
https://m.edsoo.ru/C9NEPSIIH
https://m.edsoo.ru/90K0DG7HY
https://m.edsoo.ru/90K0DG7HY
https://m.edsoo.ru/MGCEWIVUL
https://m.edsoo.ru/MGCEWIVUL
https://m.edsoo.ru/XQP3R9DK4
https://m.edsoo.ru/XQP3R9DK4
https://m.edsoo.ru/XDAVLS3JL
https://m.edsoo.ru/XDAVLS3JL
https://m.edsoo.ru/0WH2Q5JOS
https://m.edsoo.ru/0WH2Q5JOS
https://m.edsoo.ru/9WFHKYNVF
https://m.edsoo.ru/9WFHKYNVF

https://m.edsoo.ru/

133 Pemenue 3anau 59K77IPDT
134 Pemenue 3amad mo teme "TloCTOSHHBIN https://m.edsoo.ru/
ANEKTPUUECKUH TOK" 5175121DC
135 Pemenue 3angau o teme "TloCcTOAHHBIN https://m.edsoo.ru/
AJIEKTPUUYECKUNA TOK" DX6SFSQ5I
136 Pemenue 3amau mo teme "T1oCTOSHHBIN https://m.edsoo.ru/
AJIEKTPUUYCCKUMA TOK" K835E5INT
137 O0o01IeHre ¥ cucTeMaTu3alys 3HaHUH 110 https://m.edsoo.ru/
teMme "[loCcTOsHHBIN 21eKTpUYecKuid ToK" WXUI1RUCS
138 KonrpoasHas pabora 1o teme "[ocTOsTHHBI#HI https://m.edsoo.ru/
AJIEKTPUUYCCKUMA TOK" 7SAPGOQHP
DJIeKTpUIecKas IPOBOIUMOCTD Pa3IMYHbBIX
139 BGHIGCI’I)“B. SHeKTquecsuﬁ TOK BpMeTannax. https://m.edso0.1u/
DV219CC72
CBepXITpoBOJIMMOCTh
DeKTpUYeCKUil TOK B PaCTBOpaxX U paciuiaBax
140 BJIGKT;)OJ'II/ITOB. 3aK0HHp CDapaII:es[ JIJ'II:I https://m.edso0.ru/
36L9OKOEE
IIEKTPOIIH3a
. https://m.edsoo.ru/
141 DneKTpUYecKui TOK B raszax. [lmazma MEDWMLCJ6
142 DneKkTpu4ecKuil TOK B Bakyyme. BakyymHbie https://m.edsoo.ru/
mpUOOPE! HNIAJSB73
143 DJIEKTPHUYECKHUIT TOK B MOTYTIPOBOAHUKAX hitps://m.eds00.1u/
S6KAVJECB
https://m.edsoo.ru/
144 [TomynpoBoAHNUKOBBIE TPUOOPHI EKLROTDAX
dusnueckuil npakTUKyM 1o teme "M3mepenue https://m.edsoo.ru/
145
CHUJIbI TOKA U HAIPSYKEHUS B LIETIH MOCTOSTHHOTO Y15A50SQV



https://m.edsoo.ru/52KZZJPDT
https://m.edsoo.ru/52KZZJPDT
https://m.edsoo.ru/5I75121DC
https://m.edsoo.ru/5I75121DC
https://m.edsoo.ru/DX6SFSQ5I
https://m.edsoo.ru/DX6SFSQ5I
https://m.edsoo.ru/K835E5INT
https://m.edsoo.ru/K835E5INT
https://m.edsoo.ru/WXUI1RUC5
https://m.edsoo.ru/WXUI1RUC5
https://m.edsoo.ru/7S4PG0QHP
https://m.edsoo.ru/7S4PG0QHP
https://m.edsoo.ru/DV219CC72
https://m.edsoo.ru/DV219CC72
https://m.edsoo.ru/36L9OK0EE
https://m.edsoo.ru/36L9OK0EE
https://m.edsoo.ru/MEDWMLCJ6
https://m.edsoo.ru/MEDWMLCJ6
https://m.edsoo.ru/HNIAJ5B73
https://m.edsoo.ru/HNIAJ5B73
https://m.edsoo.ru/56KAVJECB
https://m.edsoo.ru/56KAVJECB
https://m.edsoo.ru/EKLRQTDAX
https://m.edsoo.ru/EKLRQTDAX
https://m.edsoo.ru/Y15A5OSQV
https://m.edsoo.ru/Y15A5OSQV

146

TOKa TIPU TTOMOIIM aHAJIOTOBBIX U ITU(POBBIX
HU3MEPUTEIIbHBIX MPUOOPOB" WK "3HAKOMCTBO
¢ udpoBoit 1aboparopueii mo pusuke.
[Tpumeps! u3mepenus: GU3NUECKUX BEIIUYNH
IIPU TOMOIIY KOMITbIOTEPHBIX AATYUKOB"

®uznyeckuil npakTukyM no teme "M3ydenue
HEPABHOMEPHOT'O ABMKECHHUS C LENIbIO
onpeAesieHuss MTHOBEHHOM cKopocTh"

https://m.edsoo.ru/
CN3FHCY83

147

®uznyeckuil npakTukyM no reme "M3mepenue
YCKOPEHUS TP MPSIMOTUHEHHOM
PaBHOYCKOPEHHOM JIBH>KCHHUH 10 HAKJIOHHOM
mwiockoctu" nnn "UcciaenoBanue 3aBUCUMOCTU
MyTH OT BPEMEHH MPU PABHOYCKOPEHHOM
nBIKeHun"

https://m.edsoo.ru/

70Y40Y6I0

148

®uznyeckuil npakTukyM 1o teme "M3mepenue
YCKOpEHUsI CBOOOTHOTO MaJeHUs" WIn
"HN3yueHune IBUKEHUS Teja, OpOIIEHHOTO
TOPU30HTAJIBHO"

https://m.edsoo.ru/

87JADYSZ?2

149

®uznyeckuil npakTukyM no teme "M3ydyenue
JBYDKEHUS TeJa M0 OKPY>KHOCTHU C TMOCTOSTHHOM
o Moy o ckopocThio” nin "HccnenoBanue
3aBHCUMOCTH NepHOAa 00palleHus
KOHMUYECKOTO MasiTHUKA OT €ro MapaMeTpoB"

https://m.edsoo.ru/

DY1D4C16J

150

®usnueckuil NpakTuKyM 1o teme "M3mepenue
PaBHOJIENUCTBYIONIEH CHJIBI TPU JIBUKEHUH
OpycKa 1Mo HaKJIOHHOM TTOCKOCTH" WITN
"IIpoBepka rumnoTe3bl O HE3aBUCUMOCTH
BpPEMEHU JIBUKEHHUSI OpYCKa IO HAKIOHHOM

https://m.edsoo.ru/

ZTOFG6J4U



https://m.edsoo.ru/CN3FHCY83
https://m.edsoo.ru/CN3FHCY83
https://m.edsoo.ru/7OY40Y6I0
https://m.edsoo.ru/7OY40Y6I0
https://m.edsoo.ru/87JADYSZ2
https://m.edsoo.ru/87JADYSZ2
https://m.edsoo.ru/DY1D4C16J
https://m.edsoo.ru/DY1D4C16J
https://m.edsoo.ru/ZT0FG6J4U
https://m.edsoo.ru/ZT0FG6J4U

IJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro
maccer"”

151

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"UccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH,
BO3HHUKAIOIINX B MIPYKUHE U PE3UHOBOM
oOpasiie, oT ux aepopmaruun" win "M3ydenue
JBUKEHHS CUCTEMBI T€J, CBI3aHHBIX HUTHIO,
MIePEKUHYTOH uepes NErkuii 610K"

https://m.edsoo.ru/
UL391C40D

152

153

154

®uznyeckuil npakTukyM no reme "M3mepenue
KO3 UIIMeHTa TPEHUS 110 BEIMYUHE YTIIOBOTO
ko dunmenta 3aBucumocta Frp(N)" nim
"HccnenoBanue IBUKEHUS OpycKa 1o
HAKJIOHHOM IJIOCKOCTHU C TIEPEMEHHBIM
koddunmenToM Tpenus" i "M3yueHue
JBUKEHHS TPy3a Ha Baly C TpeHUEM"

Pu3nYecKuil NPAKTUKYM 110 TEME
"HccnenoBaHue ycloBUi paBHOBECUS TBEPIOTO
TeJa, UMEIOUIETO OCh BpallleHus" Hin
"KoHCcTpynpoBaHue KPOHIITEWHOB U pacyeT
cun ynpyroctu" unu "M3ydenue ycTtouMBoCcTH
TBEP/OrO Tella, UMEIOIIETO MJI01aAb OOpHI"

duznyeckuil NpakTUKyM 1o teme "M3mepenune
MMITYJIbCA TeJIa TI0 TOPMO3HOMY IIyTH'" HIIU
"M3mMepeHue CUIIbl TATH, CKOPOCTH MOJENIN
AIIEKTPOMOOIIISL M MOIIHOCTH CHUJIBI TSTH" MK
"CpaBHEHUE U3MEHEHUS UMITYJIbCA TEJA C
uMnyJibcoMm cwibl" unm "MccnenoBanue
COXpaHEHUs UMITYJIbCa IIPU YIIPYTOM
B3aumoieicTBun" unu "M3mepenue

https://m.edsoo.ru/
78PFNYOAZ

https://m.edsoo.ru/
MIOQT27R6

https://m.edsoo.ru/
FZOCNRGTA



https://m.edsoo.ru/UL391C4QD
https://m.edsoo.ru/UL391C4QD
https://m.edsoo.ru/78PFNYOAZ
https://m.edsoo.ru/78PFNYOAZ
https://m.edsoo.ru/MI0QT27R6
https://m.edsoo.ru/MI0QT27R6
https://m.edsoo.ru/FZ0CNRGTA
https://m.edsoo.ru/FZ0CNRGTA

KHUHETHUYECKOM SHEPTUH TeJla IO TOPMO3HOMY
nyta"

155

®uznyeckuil npakTukyM 1o teme "M3ydenue
M30TEPMUYECKOTO Npoliecca (PEKOMEHI0BAHO
UCIIOJIb30BaHue IUPPOBOI TabopaTopun)" win
"N3yuenue n30X0pHOro mpoiiecca’ uin
"N3yuenue n3obapHOro mporecca’ win
"I[IpoBepka ypaBHEHHS] COCTOSTHUS"

https://m.edsoo.ru/

T66KACKZG

156

157

158

®uznyeckuil npakTukyM no reme "M3mepenue
yaenbHOU TeroéMkocT" unu "VccnenoBanue
mpoliecca OCThIBaHUS BeIeCcTBA" MIIN
"UccnenoBanue aguabaTHOTO mporecca’ Hin
"N3yueHne B3aMMOCBS3U YHEPTUU
MEXXMOJIEKYISIPHOTO B3aUMOJICHCTBUS U
TEMIIepaTypbl KUIIEHUS )KUIKOCTEH"

®uznyeckuil npakTukyM no teme "M3ydyenue
3aKOHOMEPHOCTEN MCIIapeHMsI JKUIKOCTEN" Wi
"N3mMepeHue yaenbpHON TEMIOTHI IIaBICHUS
apaa" unu "M3ydeHune cBOMCTB HACBIILIEHHBIX
napoB" win "M3Mepenune abcoaroTHON
BJIQXKHOCTH BO3/1yXa U OLIEHKa MacChl 1apoB B
nomernieHnn". 3mepenue koddduienta
MOBEPXHOCTHOT'O HATSKEHUS

Pu3nUeCcKUuil IPAKTUKYM 110 TEME
"HabmtoieHue npeBpalieHus YSHEPruu
3apsHKEHHOT0 KOHAEHCATOpa B SHEPTHUIO
n3IydeHus ceeroauona’ wim "M3yyenue
MPOTEKaHUA TOKa B LIETH, COJEpKAIIEH
KoHieHcaTop" niu "Pacnpenenenre pa3HoCTH

https://m.edsoo.ru/

PPBTSOU4D

https://m.edsoo.ru/

0ZA5PMDO07

https://m.edsoo.ru/

oBPTN1YZU



https://m.edsoo.ru/T66K4CKZG
https://m.edsoo.ru/T66K4CKZG
https://m.edsoo.ru/PPBTS0U4D
https://m.edsoo.ru/PPBTS0U4D
https://m.edsoo.ru/0ZA5PMD07
https://m.edsoo.ru/0ZA5PMD07
https://m.edsoo.ru/5BPTN1YZU
https://m.edsoo.ru/5BPTN1YZU

NOTEHLUAJIOB (HaNpsKEHUs ) IPU
HI0CJIEI0BATEIBHOM COEIMHEHUN
KOHJICHCATOPOB"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"UccnegoBanue CMEIIAaHHOTO COECTUHEHUS
pe3uctopoB" uinu "M3Mepenue yaeabpHOro

https://m.edsoo.ru/

159 COTPOTHUBIICHHUS MPOBOJTHUKOB" HIIH UAIS3VVKE
"UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA OT
HaIPSKEHUS JUTsI JIAMIThl HaKaJTuBaHHs "

Pu3n4ecKuil IPAKTUKYM 110 TEME
"HaOmorenue snexrponusa’ i "M3mepenue
3apsi/ia OAHOBAJICHTHOTO HOHA" MIIH ]

160 "UccnenoBaHue 3aBUCIMOCTH COITPOTHBIICHHS :tzt\t]f)‘]sélénggﬁsoo.ru/
TEPMOPE3UCTOPA OT TeMIepaTypsl" Win -
"CHsiTHUE BOJIBT-AMIIEPHON XapaKTEPUCTUKU
nuoma'

PesepBusiit ypok. O6o01IeHuEe U https://m.eds0o.ru/

161 cUCTEMATHU3aIHA 3HAHUH 10 TEME LOO93MS5S
"KunemaTtuka" 2 2

162 PesepBHbIii ypok. O6001ICHUE 1 https://m.edsoo.ru/
crucTemMaTh3aluys 3Hanui mo teme "JlmHamuka" S7CS1UEMI
Peseprubiit ypok. O60011eHNE U _

163 cucreMarusanus 3Hanuii mo reme "Cratuka |)’I(ti§)5 I/\//In}l;d)igil ru/
TBEpAOro Tena"

PesepBHslit ypok. O0001IeHHE U https://m.eds0o.ru/

164 CUCTEMATHU3AaIUA 3HAHUN 110 TeMe ""3aKOHEBI

COXpaHEHHUS B MeXaHUKe"

C37TWXULT?



https://m.edsoo.ru/UAIS3VVKE
https://m.edsoo.ru/UAIS3VVKE
https://m.edsoo.ru/72JJ3YC6L
https://m.edsoo.ru/72JJ3YC6L
https://m.edsoo.ru/LQO93M5SQ
https://m.edsoo.ru/LQO93M5SQ
https://m.edsoo.ru/S7CS1UFMI
https://m.edsoo.ru/S7CS1UFMI
https://m.edsoo.ru/XVUMKRX6N
https://m.edsoo.ru/XVUMKRX6N
https://m.edsoo.ru/C37WXULT2
https://m.edsoo.ru/C37WXULT2

PesepBueiit ypok. O000mICHNE U

https://m.edsoo.ru/

165 % "O 1
cucremMarusangusi 3HaHUN l'[(i TEMCEC '?HOBI)I 3PBKBK|6D
MOJICKYJIIPHOKMHETUYCCKOU TCOPHU
P i . 0000
166 . ezeg BZHIZZPOK “na © iuelsnz He 1 https://m.edsoo.ru/
HNCTCMAaTU Hda 3HAHHUH 110 TCM
, B 1ZZC67VF1
'"Tepmonunamuka. TennoBbie MalTuHbL"
P % . 06006
167 czzigfflle{;l;szpzz 3Ha1§)1/11;1H Eziee:;le "ArperaTtHble 1 https://m.edsoo.ru/
B perat 1YSH3LOLN
COCTOAHUA BEUIICCTBA. dazoBrie Mepexoabl
168 | commonammtaam s na vt ) hips:/im.edsoo
° 1 ! URWB5CULE
BHCKTpI/IquKOC I10JIC
P I . 06006
169 | commemummanmn snntt g e ) nitos:/im.edsoo
; p M ANCOULLOV
IlocTossHHBIN QJICKTPHUYCCKHUH TOK
P % . 0600
170 czzzfalilnnzzpzz 3Ha}(1)1/11;1H zziee;[le "Toku B 1 https://m.edsoo.ru/
H S WZ02PRIG1
Pa3IMYHBIX Cpeaax
OBILEEE KOJIMUECTBO YACOB IT10 170 16

I[TPOT'PAMME



https://m.edsoo.ru/3PBKBKI6D
https://m.edsoo.ru/3PBKBKI6D
https://m.edsoo.ru/IZZC67VF1
https://m.edsoo.ru/IZZC67VF1
https://m.edsoo.ru/1YSH3LOLN
https://m.edsoo.ru/1YSH3LOLN
https://m.edsoo.ru/URWB5CULE
https://m.edsoo.ru/URWB5CULE
https://m.edsoo.ru/4NCOULL0V
https://m.edsoo.ru/4NCOULL0V
https://m.edsoo.ru/WZ02PRIG1
https://m.edsoo.ru/WZ02PRIG1

11 KJIACC

KosunvecTBO 4acoB
Ne Hara JIeKTPOHHBbIE U(PPOBHIE

Tema ypoka Konrposbnsie IIpakrnyeckue
n/n Bcero U3y4eHusi 00pa3oBaTeJbHbIC PeCypPChI

padoThI padoThI

BzaumonelictBue

ITOCTOSIHHBIX MarHUTOB 1
1 MIPOBOTHUKOB C TOKOM. 1 https://m.edsoo.ru/H05J3PQ24
MarnuTtHoe none. ['unoresa

Awmnepa

BekTop MarHuTHOI

uHIyKud. [Tpuamn
2 CYNEPIO3UIIMHA MarHUTHBIX 1 https://m.edso0.ru/0YNNE57SO
nosiel. JImHum MarHuTHOM

UHAYKIOUHA

MarsautHoe 110J71¢e
3 MIPOBOJIHUKA C TOKOM. OTIBIT 1 https://m.edso0.ru/F10ASACBX
Opcrena

Cuna Amnepa, e
HaIpaBJIEHUE U MOAYJIb

1 https://m.edsoo.ru/1JEDF5HEN

5 Pemenue 3amaua 1 https://m.edsoo.ru/R80PKEZP4

HpI/IMeHeHI/Ie 3aKOHa

A )
mriepa 1 https://m.eds00.ru/5A2ACKSRB

DIEeKTPOU3MEPUTEIIBLHBIE
prOOpbI

Cuna JlopeHua, eé€

7 HaMpaBJIeHUE ¥ MOJIYJIb. 1 https://m.edso00.ru/6MB8YZ8TN
JIBrkeHne 3apsyKeHHOU



https://m.edsoo.ru/H05J3PQ24
https://m.edsoo.ru/0YNNE57SO
https://m.edsoo.ru/F10ASACBX
https://m.edsoo.ru/1JEDF5HEN
https://m.edsoo.ru/R80PKEZP4
https://m.edsoo.ru/5A2ACKSRB
https://m.edsoo.ru/6MB8YZ8TN

YaCTHUILIbLI B OAHOPOJHOM
MAar"giuTHOM II0JIC

Pemenue 3agau

Pa6ota cubl Jlopenia

https://m.edsoo.ru/FWURORSOE

https://m.edsoo.ru/MTHD23745

10 Pemenue 3amau https://m.edso0.ru/GH8JAPHBQ
MaruuTHOE 10JIE B

11 BemiecTBe. PeppoMarHeTHKH, https://m.edsoo.ru/W7HGQBK70
napa- ¥ IuaMarHeTHKU
OCHOBHEBIE CBOMCTBA

12 (eppOMArHETHIKOB. https://m.eds00.ru/960J4E47D
[Ipumenenne
(dbeppoMarHeTUKoOB

3~ PemieHue sazano Teme https://m.eds00.ru/Q8JGTYNHT

MarunurtHoe nose

P

14 ) CHHCHHCSARATTIO TEME https://m.eds00.ru/MPCUALFIM

MarautHoe 1101€

SIBIIEeHME DIEKTPOMAarHUTHOU

15 uHayknuu. [Totok BekTopa https://m.edsoo.ru/\V7BSKAU89
MarHUTHON WHTyKITUU

16 S/1C nHayKIMN https://m.edso00.ru/8TLELGTJZ

17 3aKOH SIEKTPOMATHUTHOH https://m.edso0.ru/7TEOPOGAR3
nHaykunu dapanes

18 Brrxpeoe onexrpiriecioe https://m.eds00.ru/IONVHOINK
nioste. Toxku dyko

19 OAC mayKumm B https://m.eds00.ru/X00I3RAAL
JBUKYIIUXCS TPOBOTHUKAX

20 Pemenue 3agau https://m.edso00.ru/ZZTUBO2GQ



https://m.edsoo.ru/FWUR0RSOE
https://m.edsoo.ru/MTHD23Z45
https://m.edsoo.ru/GH8JAPHBQ
https://m.edsoo.ru/W7HGQBK7O
https://m.edsoo.ru/960J4E47D
https://m.edsoo.ru/Q8JGTYNHT
https://m.edsoo.ru/MPCUALFIM
https://m.edsoo.ru/V7BSKAU89
https://m.edsoo.ru/8TLELGTJZ
https://m.edsoo.ru/7EOPOGAR3
https://m.edsoo.ru/I0NVHO1NK
https://m.edsoo.ru/X00I3RAA1
https://m.edsoo.ru/ZZTUBO2GQ

21

IIpaBuio Jlenna

https://m.edsoo.ru/GIRNARYLY

22

23

24

NunykTuBHOCTH. Karyika
WHAYKTUBHOCTH B LEIH
MHOCTOSIHHOI'O TOKAa

SBneHne caMOMHIYKITUH.
OJ1C caMOUHAYKIIUH
DHeprust MarHUTHOTO MOJIS

KaTyIIKHU C TOKOM.
9HeKTp0MaFHI/ITHOG I10JIC

https://m.edsoo0.ru/37WBAJCTF

https://m.edsoo0.ru/99CECGMBH

https://m.edso0.ru/PS4XRHOGS

25

26

27

Pemenue 3agau

O06006111eH1E U
cHCTEMaTHU3allvs 3HAHH 110
Teme "DneKkTpoarnHamMuKa"

Kontposbhas pabota mo
Teme "DIeKTpoJuHaMuKa"

https://m.edsoo.ru/MAWTH1ZS0

https://m.edsoo0.ru/WZCM1SBLO

https://m.edso00.ru/N9QLKI45Y

28

KoneOarensHas cucrema.
CBoOoHbIe KOoIeOaHus.
I"apmonnueckue KonedaHus

https://m.edso00.ru/R7D8WGSTO

29

30

Kunematuueckoe u
JIMHAMUYECKOE OIMUCAHUE
KOJIe0aTEeIbHBIX IBUKCHUN

DHepreTU4ecKoe OMUCAHME.
BriBoa muHAMIYECKOTO
OIMMCAaHUSA TAPMOHUYCCKHUX
KOoJIeOaHU# U3 UX
OHEPTCTUYCCKOTO U
KHNHEMATHUYCCKOI'O OITMCAaHUA

https://m.edso0.ru/GLUGM9A5P

https://m.edsoo0.ru/3A83V2VLE



https://m.edsoo.ru/GIRNARYL9
https://m.edsoo.ru/37WBAJCTF
https://m.edsoo.ru/99CECGMBH
https://m.edsoo.ru/PS4XRHOGS
https://m.edsoo.ru/MAWTH1ZS0
https://m.edsoo.ru/WZCM1SBLO
https://m.edsoo.ru/N9QLKI45Y
https://m.edsoo.ru/R7D8WGSTQ
https://m.edsoo.ru/G1UGM9A5P
https://m.edsoo.ru/3A83V2VLE

31

Awmiumityna u dasa
Kosie0aHui

https://m.edsoo.ru/IRUHIPMT1

32

[Tepuon m yacrora
konebanuid. [Teproa Manbix
CBOOOIHBIX KOJIeOaHU
MaTeMaTHYECKOTO MasTHHUKA.
[epnon cBOOOTHBIX
KOJICOaHHU TIPY>KUHHOT'O
MasiTHHKA

https://m.edsoo.ru/BUSUSUF04

33

3aryxaromue KoieOaHusl.
BoinyxaeHHbIe KoeOaHus.
Pe3onanc

https://m.edsoo.ru/TGTJTWAUQ

34
35

ABTOKOJICOaHUSA

Pemenue 3agau

https://m.edsoo.ru/BW1KOUGVP
https://m.edsoo.ru/XPWCJ9CPJ

36

VYpoxk-koHpepeHuus
"MexaHnueckue KonebaHus B
MY3bIKaJIbHBIX
UHCTpyMeHTax"

https://m.edsoo.ru/DAYGBRUYJ

37

O06001menue u
cHCTEeMaTH3aInsI 3HaHUH 110
TeMe "MexaHn4yecKkue
Konebanus"

https://m.edso0.ru/SVZMHCH10

38

39

DNeKTpOMarHuTHBIE
koseOanus. KonebarenpHblii
KOHTYP

®opmyna Tomcona. CBs3b
aMIUTUTY B 3apsiia
KOH/JIEHCATOpPa C aMILIUTY 101

https://m.edsoo.ru/H5B2WS8APN

https://m.edsoo.ru/RHGLVVKQO5



https://m.edsoo.ru/IRUHIPMT1
https://m.edsoo.ru/BU8USUF04
https://m.edsoo.ru/TGTJTWAU0
https://m.edsoo.ru/BW1K0UGVP
https://m.edsoo.ru/XPWCJ9CPJ
https://m.edsoo.ru/DAYGBRUYJ
https://m.edsoo.ru/SV7MHCH10
https://m.edsoo.ru/H5B2W8APN
https://m.edsoo.ru/RHGLVVKQ5

CUJIBI TOKA B KOJIEOATEIILHOM
KOHTYpE

40

41

42

43

3aKOH COXpaHEHUs SHEPTUU B
AACAILHOM K0JIe0aTeIbHOM
KOHTYpE

3aTyxaromue
3JICKTPOMArHUTHHIC
KoJjiebaHus. BeiHyX/1eHHbIE
3JIEKTPOMArHUTHHIC
KoJIcOaHHs

[Tepemennsbiit Tok. Peaucrop
Y KOHJIEHCATOp B LIETIH
MEPEMEHHOTO TOKa

KaTymKa HHAYKTHBHOCTHU B
eIy IIEpEMCHHOIO TOKa

https://m.edsoo.ru/MMO1P2WQON

https://m.edsoo.ru/4VHIISUMW

https://m.eds00.ru/0OG6JOHTOD

https://m.edsoo.ru/6P4EK01H7

44

3akon Oma mis
BJIEKTPUYECKON e
MEPEMEHHOT0 TOKa

https://m.edsoo.ru/P1FZDISQV

45

MoHOCTh NEPEMEHHOTO
TOKa. AMIUIUTY/THOE U
JIEWCTBYIOIIEE 3HAYEHUE
CHUJIbI TOKA Y HANPSHKEHUS

https://m.edsoo0.ru/6P4CXH152

46

47

Pe3onaHc B anexkTpruueckoi
e

Pemenue 3agau

https://m.edsoo.ru/AYQWXESRA

https://m.edso00.ru/0CVLSMIOS

48

Nneansubiif Tpancdopmatop.
[IpousBoacTBoO, nepenaya u

https://m.edsoo.ru/F142U7UQR



https://m.edsoo.ru/MM01P2WQN
https://m.edsoo.ru/4VHII3UMW
https://m.edsoo.ru/OG6JQHTOD
https://m.edsoo.ru/6P4EK01H7
https://m.edsoo.ru/P1FZDISQV
https://m.edsoo.ru/6P4CXH152
https://m.edsoo.ru/AYQWXESRA
https://m.edsoo.ru/0CVLSMIOS
https://m.edsoo.ru/F142U7UQR

noTpeOIeHne IEKTPUIECKOI
JHEPTUU

DKOJIOrM4eCKUe PUCKU TIpU
MIPOU3BO/ICTBE
anekTposHepruu. Kynsrypa

49 https://m.edsoo.ru/UYDMJIDXZW
WCIIOJIb30BAHUS
AJIEKTPOIHEPTUHU B
MTOBCETHCBHOM JKU3HU

50 Pemenue 3amau https://m.edso00.ru/IR54QM6F2

51 Pemenue 3anau https://m.edsoo.ru/7UFPFF3KK
O060061eHue u

gp  CHCTCMATISAMILE SHAHMH 1O https://m.eds00.ru/I6Y Y Y79EQ
TeMe "DIeKTpOMarHuTHhIE
KoJjebanus"
MexaHu4eCKHE BOJIHBI.

53 XapakTepUCTUKU https://m.edsoo.ru/OP6YANBXC
MEXaHUYECKUX BOJH

54 CPOMCTRA MeXamieckix https://m.eds00.ru/AS5QXKBUX
BOJTH

55 3ByK. XapaKTepUCTUKH 3BYKa https://m.edsoo.ru/UEH3ZVKKV
WHuppa3Byk u yapTpa3BykK.

56 [ITymoBoe 3arpsi3HEHUE https://m.edsoo.ru/24XDNL1P1
OKPYKaroIIel CpeIbl

57 Pemenue 3anau https://m.edsoo0.ru/SWQOQHEYAJ
DNEeKTPOMarHUTHHIE BOJHBI.

58 Wznyuyenue https://m.edsoo0.ru/EHMGUTOBG

QJICKTPOMATrHUTHBIX BOJIH



https://m.edsoo.ru/UYDMJDXZW
https://m.edsoo.ru/IR54QM6F2
https://m.edsoo.ru/7UFPFF3KK
https://m.edsoo.ru/I6YYY79E0
https://m.edsoo.ru/0P6YANBXC
https://m.edsoo.ru/4S5QXKBUX
https://m.edsoo.ru/UEH3ZVKKV
https://m.edsoo.ru/24XDNL1P1
https://m.edsoo.ru/SWQQHEYAJ
https://m.edsoo.ru/EHMGUTOBG

59

OHeprus MeKTPOMarHUTHBIX
BOJH. CBONCTBa
JIEKTPOMAarHUTHBIX BOJIH

https://m.edsoo.ru/HOOHGO6V5

60

[IIxana 3;1eKTpOMarHuTHBIX
BOJH. [Ipumenenue
3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY

https://m.edsoo.ru/RZ8BKEKVL

61

[TpuHIMIIBI paIKOCBS3U U
TCIICBUACHUS.
Panmonokarnms.
DNeKTpOMarHuTHOE
3arpsi3HEHUE OKPY Karoleit
Cpebl

https://m.edsoo.ru/7KCCHOBN5

62

63

64

65

KonTponbHas padora no
teme "Konebanus v BOJIHBI"

Cser. 3akoH
MPSAMOJIMHENHOT O
pacpoCcTpaHEHHUs CBETa

Pemenne 3anay Ha
IIPUMEHEHHE 3aKOHA
MPSAMOJIMHENHOTO
pacpocTpaHEHHUs CBETa
Ortpaxenue ceera. [lnockoe
3epkano. Cdepuueckoe
3epKajio

https://m.edsoo.ru/NJT16HVEI

https://m.edsoo.ru/KERDTMZWV

https://m.edsoo.ru/3H2YL4RA4I

https://m.edso0.ru/TIX9ZBOSG

66

[Ipenominenne cpera.
AOGCOTIOTHBIN U
OTHOCHUTEJIbHBIN TTOKa3aTelb
npenomiieHus. [lonHoe

https://m.edsoo.ru/LNCHJ3MOR



https://m.edsoo.ru/HOOHGO6V5
https://m.edsoo.ru/RZ8BKEKVL
https://m.edsoo.ru/7KCCH0BN5
https://m.edsoo.ru/NJT16HVEI
https://m.edsoo.ru/K5RDTMZWV
https://m.edsoo.ru/3H2YL4R4I
https://m.edsoo.ru/TIX9ZBOSG
https://m.edsoo.ru/LNCHJ3M0R

BHYTpPEHHEE OTpaXKEHUE.
[IpenenbHbIiA yroJ MoJIHOIO
BHYTPEHHET0 OTPaKEHUS

67

Pemenue 3amay Ha
MIPUMEHEHNE 3aKOHOB
OTpa)KeHI/ISI 148 HpeJIOMJIeHI/ISI
CBeTa

https://m.edso0.ru/C4D3UDGG4

68

69

70

XoJ ty4yen B IpU3Me.
Hucnepcus cera. CroxxHbIN
cocraB Oernoro cera. L[Ber

JInnsel. PokycHoe
paccTosiHUE U ONTUYECKast
CHJIA JINH3BI

ITocTpoenue nzodpaxkeHuii B
JIMH3aX U UX CUCTEMAaX.
YBenuueHue JIMH3bI

https://m.edsoo.ru/HYZWS63L2

https://m.edso00.ru/SXWYEXTXM

https://m.eds00.ru/6SRTDG4V7

71

Pemenne 3anay Ha
MOCTPOEHHE N300pakeHHIH,
MOJIyYaeMbIX C TOMOIIBIO
JIMH3

https://m.edsoo.ru/YAGCQPWZX

72

I'na3 kak onrrnueckast
cucreMa

https://m.edsoo.ru/OVMKI19EZ

73

74

Pewmenne 3anau. IIpenenst
MIPUMEHUMOCTH
r€OMETPUYECKON ONTUKHI

CKOpOCTB CBE€TAa U METOJEI €€
HU3MCPCHUA

https://m.edsoo.ru/OENIDYBRZ

https://m.edsoo.ru/UCGBDSEVT

75

Jucnepcus ceera

https://m.edsoo.ru/1VIJZOF05



https://m.edsoo.ru/C4D3UDGG4
https://m.edsoo.ru/HYZWS63L2
https://m.edsoo.ru/SXWYEXTXM
https://m.edsoo.ru/6SRTDG4V7
https://m.edsoo.ru/YAGCQPWZX
https://m.edsoo.ru/OVMKI19EZ
https://m.edsoo.ru/OENIDYBRZ
https://m.edsoo.ru/UCGBDSEVT
https://m.edsoo.ru/1VIJZOF05

76 Wutepdepentius cBeta https://m.edsoo.ru/ZQB6756KE
KorepeHTHBIE HCTOUHUKH.

77 VYcaoBust HaOMIOACHUS https://m.edso00.ru/H9XX3P5WN
MaKCHUMYMOB 1 MUHUMYMOB

78 Perenue 3anau https://m.edso00.ru/SX9F3FNP3

79 Hpmvierierine https://m.edso0.ru/111SQL6DM
uHTEephepeHIInn

80 Judpaxkius cBera https://m.edsoo.ru/KPOD2N63D
JludpakronHas pemeTka.

81 VenoBue HaOIOACHNUS https://m.edso0.ru/VV7S3Y95TQ
TJIaBHBIX MAKCHUMYMOB

82 Pemenue 3anau https://m.edsoo.ru/LI6LZ3AWE

83 Honeperiiocts ceeToRbIX https://m.edsoo.ru/TWKJKW3NH
BojH. [lonmspusanus csera

84 Pemenue 3agay https://m.edsoo.ru/766EAF7DL

85 CBeToBbIC ABICHIS B https://m.edsoo.ru/\VJW9IR3ES
MIPUPOJIC
O60061eHue u

86 CHCTEMATU3ALNS 3HAHUH T10 https://m.eds00.ru/ZQ1JZ7MYC
teme "OnTuka"

g7 ~ \omTpomeKas paGora o https://m.eds00.ru/WMVMIARQU
teme «OnTuka»
I'paHUIBI TPUMEHHUMOCTH

gg L lACCHHCCKON NMEXAHHIL. https://m.eds00.ru/GTO85PLAQ

3aKOHEBI SJICKTPOANHAMUKHU U
MPUHIHUIT OTHOCUTCIIBHOCTHU



https://m.edsoo.ru/ZQB6756KE
https://m.edsoo.ru/H9XX3P5WN
https://m.edsoo.ru/SX9F3FNP3
https://m.edsoo.ru/1IISQL6DM
https://m.edsoo.ru/KP0D2N63D
https://m.edsoo.ru/V7S3Y95TQ
https://m.edsoo.ru/LI6LZ3AWE
https://m.edsoo.ru/TWKJKW3NH
https://m.edsoo.ru/766EAF7DL
https://m.edsoo.ru/VJW9IR3E8
https://m.edsoo.ru/ZQ1JZ7MYC
https://m.edsoo.ru/WMVM1ARQU
https://m.edsoo.ru/GT085PL4Q

89

[Toctynatel cnennaibHOM
TEOPUU OTHOCUTEIIbHOCTH

https://m.edso0.ru/S5VL5W7WK

90

91

IIpocTpancTBEHHO-
BPEMEHHOM MHTEPBAJ.
[IpeobpaszoBanus Jlopenma.
YcnoBue NpUYUHHOCTH.
OTHOCHUTEIBHOCTD
OJTHOBPEMEHHOCTH.
3amMezsieHre BpEMEHU U
COKpallleHHEe JJINHBI

DHeprus U UMILYJIbC
PENATUBUCTCKON YaCTULIBI

https://m.edsoo.ru/7ZFTX1X84

https://m.edsoo0.ru/GPUPD6117

92

93

94

CBs13b Macchl € 3HEpruen u
UMITYJICOM PEJIATUBUCTCKON
YaCTHUIIB. DHEPTHUS TTOKOS
PaBHOBECHOE TeIIOBOE
U3Iy4YeHue

3akoH cMelneHnsa Bruaa

https://m.edso00.ru/lUOC7TGTFMG

https://m.edsoo.ru/YWVZA9QOH

https://m.edsoo.ru/R1JD6DWAM

95

96

T'unoresza M. Ilmanka o
kBaHTax. ®oTOHEBI

DOHeprust U UMIyJbc GoTOHA

https://m.edsoo.ru/RW82CY U89

https://m.edso0.ru/14SLLOJ97

97

®dorordpdext. OnbiTer A. T
CroneroBa. 3aKOHBI
dorodrddexra

https://m.edsoo.ru/NM4VEIDIM

98

YpaBHeHue DUHIITEHA 1T
dbotorddekra. "KpacHas
rpanuna” goroaddexra

https://m.eds00.ru/DOQYSU4GM



https://m.edsoo.ru/S5VL5W7WK
https://m.edsoo.ru/7ZFTXIX84
https://m.edsoo.ru/GPUPD61I7
https://m.edsoo.ru/U0C7GTFMG
https://m.edsoo.ru/YWVZA9QOH
https://m.edsoo.ru/R1JD6DWAM
https://m.edsoo.ru/RW82CYU89
https://m.edsoo.ru/14SLLOJ97
https://m.edsoo.ru/NM4VEIDIM
https://m.edsoo.ru/DOQYSU4GM

99

JaBnenue cera. OnwiThl 1.
H. JleGeneBa

https://m.edsoo.ru/l746\VVP412

100

101

102

BoiHOBEIE CBOIICTBA YaCTHIL

Bounbl ne bpoinsa. [nuna
BOJIHBI Jie bpoiiis u pa3mepsl
o0acTu JoKaIu3aluu
JBHKYILIEHCS YaCTULIBI
KopnyckynspHo-BOIHOBOI
Tyalli3Mm

https://m.edsoo.ru/UMEW9AQOCE

https://m.edsoo.ru/MVA3A30Z0

https://m.edso0.ru/2XMBTMSAQ

103

104

105

Judpaxius 3JeKTPOHOB HA
KpHUCTaJIax

Crneuunduka usmepeHuit B
Mukpomupe. COOTHOLLIEHUS
HEOIPEIETEHHOCTEN
Ieiizenbepra

Pemenue rpaduyeckux 3anau

https://m.edsoo.ru/XH242PNOK

https://m.edsoo0.ru/BMLQCWUGS

https://m.edso0.ru/D207BTWDJ

106

Pemenne pacu€rHbIx 3a1a4

https://m.edsoo.ru/ZUBH25VJV

107

108

109

KonTponbHas padota no
TemaM: "Ocnosrl CTO",
"KopnyckynsipHO-BOTHOBOMN
nyanu3m"

OnBITHI 1O UCCIIEOBAHUIO
CTPOEHHS aToMa.
[Inanerapnas mozens aTroma
Pezepdopna

ITocTynater bopa

https://m.edsoo.ru/U4HQ8CZ90

https://m.edsoo.ru/SMMRTGFK1

https://m.edsoo.ru/SWV5SUN8J



https://m.edsoo.ru/I746VP412
https://m.edsoo.ru/UMEW9AOCE
https://m.edsoo.ru/MVA3A30ZQ
https://m.edsoo.ru/2XMBTMSAQ
https://m.edsoo.ru/XH242PNOK
https://m.edsoo.ru/BMLQCWU6S
https://m.edsoo.ru/D2O7BTWDJ
https://m.edsoo.ru/ZUBH25VJV
https://m.edsoo.ru/U4HQ8CZ90
https://m.edsoo.ru/8MMRTGFK1
https://m.edsoo.ru/SWV5SUN8J

110

Buast ciektpoB. CriekTp
YpOBHEH YHEPTUU aTOMa 1
BOJIOpO/Ia

https://m.edso0.ru/T6T3FTOGY

111

112

113

114

115

CrnoHTaHHOE U BBIHYKACHHOC
HU3JTYy4YCHHEC CBCTA

Jlazep 1

Hyxnonnas mozeins saapa
I'eitzenbepra-MBaneHko.

3apsii 1 MaccoBOE YHCIIO 1
siapa. 30TomBL.

PannoaktuBHOCTH

3aKoH paIuOaKTUBHOTO
pacnana. CBoiicTBa
MOHHU3UPYIOLIETO U3ITYUYCHHUS.
BiustHue pagnoakTHBHOCTH
Ha >)KMBBIE OPTaHU3MBI.
Jlosumerpust

DHeprus CBA3U HyKJIOHOB B
sape. SnepHelie CUIIbL.
HedexT maccol sapa.
Snepubie peakuuu. AnepHsie
peaktopsl. [IpoGaembr
YIIPaBIISIEMOTO
TEPMOSIIEPHOTO CUHTE3A.
DKOJOTUYECKUE aCTIEKThI
pa3BUTHS AIEPHOU
SHEPTEeTUKU

https://m.edsoo.ru/WJ95LAO0P

https://m.edso0.ru/CAG7KBIQ7

https://m.edsoo0.ru/JGIMALCVV

https://m.edso0.ru/8QM2PG4JI

https://m.edsoo.ru/Y OQ4MRH2H

116

Meroasl perucTpauny u
UCCIIEIOBAHM

https://m.edsoo.ru/1IEJHULHD5



https://m.edsoo.ru/T6T3FTQ6Y
https://m.edsoo.ru/WJ95LAO0P
https://m.edsoo.ru/CAG7KBIQ7
https://m.edsoo.ru/JGJMALCVV
https://m.edsoo.ru/8QM2PG4JI
https://m.edsoo.ru/YOQ4MRH2H
https://m.edsoo.ru/1EJHULHD5

117

118

119

120

121

3JI€MEHTapHBIX YaCTHII.
dyHIaMeHTAIbHbIE
B3aUMOJICUCTBUSI. bapuoHsl,
ME30HBI U JICIITOHEI.
[IpencraBnenue o
CranpmapTHOM MO,
KBapk-riroonnas mozeins
aJpOHOB

du3zuka 3a npeaeaMmu
CrangapTHON MOACIH.
Témuas marepus u TEMHas
sHeprusa. EnuHCTBO
(bu3nIecKoil KapTHHBI MHpa

DTarnbl pa3BUTHUS
aCTPOHOMHUU. 3HAUCHUE
aCTPOHOMHHU

[IpMEeHNMOCTh 3aKOHOB
Gbu3UKK 1715 0O0BSICHEHUS
MPUPOIBI KOCMHUYECKUX
00BEKTOB. MeTobl
ACTPOHOMHUYECKUX
HCCIIEIOBAHU I

CoBpeMeHHbIE ONTUYECKHE
TEJIECKOIIBI,
pannoTeIeCKOIBI,
BHeaTMoc(epHas
aCTPOHOMUS

Bun 38é31H0r0 HebAa.
Co3Besaust, spKue 3BE31pbl,

https://m.edsoo.ru/A61IW5WE4Z

https://m.edsoo.ru/KG802NR9U

https://m.edsoo.ru/WIQ1L87R6

https://m.edsoo.ru/KOWWMA4JIE

https://m.edsoo.ru/TNSS5KWOTY



https://m.edsoo.ru/A6IW5WE4Z
https://m.edsoo.ru/KG802NR9U
https://m.edsoo.ru/WIQ1L87R6
https://m.edsoo.ru/K9WWM4JIE
https://m.edsoo.ru/TNS5KWOTY

IUIAHETHI, X BUAUMOE
IBIDKEHHUE

122

ConHeyHas cucTeMa.
Connue. Conxneunas
aKTUBHOCTE. VICTOUHHUK
sHepruu CoJiHIA U 3BE3]T

https://m.edsoo.ru/UGLWTUXUH

123

124

125

126

127

128

3BE3/1b1, UX OCHOBHBIE
XapakTepUCTUKHU. Jlnarpamma
"CreKTpaJIbHBIN KJ1acc —
CBETHUMOCTB"

3Be3bI TIIaBHOH
MIOCIEI0BATENLHOCTH

BuyTpenHee crpoeHue 3BE31.
CoBpeMeHHbIE
MPEACTABICHUS O
MPOUCXOKACHUH U
sBomtonnu CosHIA U 3BE3].
DTaIsl KU3HU 3BE3T

Muneunsiii IlyTe — Hama
lNanakTuka. TUIbI rajJakTUK.
UYEpHsble AbIPEI B sapax
TITAKTUK

Bcenennas. Pacimpenue
Bcenennoii. 3akon Xa00i1a.
Teopus bosbioro B3peiBa.
PennkroBoe uznyuenue

MacmrabHast CTpyKTypa
Bcenennon. MeraranakTuka

https://m.edsoo.ru/1XHH46BIR

https://m.edsoo.ru/IF3TMPI01

https://m.edso0.ru/Y3MJO6ZTY

https://m.edsoo0.ru/PHTIFZROQV

https://m.edsoo.ru/UCGD0OBD7Y

https://m.edsoo0.ru/XTCIKQOGX4



https://m.edsoo.ru/UGLWTUXUH
https://m.edsoo.ru/1XHH46BIR
https://m.edsoo.ru/IF3TMPI01
https://m.edsoo.ru/Y3MJO6ZTY
https://m.edsoo.ru/PHTIFZRQV
https://m.edsoo.ru/UCGD0BD7Y
https://m.edsoo.ru/XTCIKQGX4

129

Hepeménnsie npobdiaembl
aCTPOHOMHHU

https://m.edsoo.ru/WCAIUBA20Q

130

131

PuU3NYECKU IPAKTUKYM 110
teme "HccaenoBanue
MarduTHOTO MHOJIS
MMOCTOSSHHBIX MAarHUTOB' MJIH
"UccaenoBanue CBOMCTB
(dheppoMaraHeTukoB" UK
"UccaenoBanue AeHCTBUI
IIOCTOSSHHOTO MarHuTa Ha
pamKy ¢ TOKOM"

Ou3nyecKuii MpakTUKyM 10
Teme "M3mepeHue cuibl
Awmnepa" wim "U3yuenue
3aBUCHMOCTH CHJIbI AMIiepa
OT CHUJIBI TOKA" WJTH
"OnpeneneHne MarHUTHOU
MHIYKIIMA Ha OCHOBE
nu3MepeHus cuiibl Ammepa"

https://m.edsoo.ru/OJIEYJBSH

https://m.edso0.ru/567ERZSQT

132

Pu3nYecKuil NPaKTUKYM 110
teme "MccaenoBanue
SIBJICHUS DJIEKTPOMAarHUTHOM
WHIYKIUAA" WIH
"OnpeneneHne NHIYKIUU
BUXPEBOT'O MarHUTHOTO
moJs"

https://m.edso0.ru/6041U180D

133

Pu3NYECKUil NPAKTUKYM IO
teMme "HcciaenoBanue
SIBJIEHUSI CAMOUH YKL

https://m.edsoo.ru/FNW63917S



https://m.edsoo.ru/WCAIUBA2Q
https://m.edsoo.ru/OJIEYJBSH
https://m.edsoo.ru/567ERZSQT
https://m.edsoo.ru/6O41UI80D
https://m.edsoo.ru/FNW639I7S

i "COopka Mojenn
ANEKTPOMArHUTHOTO
reHeparopa"

134

@uU3NYECKU IPAKTUKYM 110
teme "M3mepeHue nepuoaa
CBOOOIHBIX KOJIEOaHUI
HUTSHOTO U MPYXKUHHOTO
MasTHHKOB"

https://m.edso0.ru/GAXGUBIKA

135

PuU3NYECKUl NPAKTUKYM 110
teme "l[IpeoOpazoBanue
SHEPTUH B MPYKUHHOM
MasTHHUKE"

https://m.edsoo.ru/SJ3HWUJFI

136

137

@u3NYECKUl NPAKTUKYM 110
teme "HccnenoBanue
IIEPEMEHHOT0 TOKA Yepe3
MIOCJIEI0BATEIBHO
COEMHEHHBIE KOH/IEHCATOP,
KaTyIIKy U PE3UCTOP" WK
"UccnenoBanue paboThI
HCTOYHUKOB CBETA B LIETIH
MIEPEMEHHOT0 TOKa"
Pu3nYecKuil NPaKTUKYM 110
teMe "M3yueHune napameTpoB
3BYKOBOI BOJIHBI"

https://m.edso0.ru/LNOY8MGT9

https://m.edso0.ru/7TER2Y2WQ

138

Pu3NYECKUil NPAKTUKYM IO
teme "M3mepenue
IIOKa3aTeJsl PEIOMIICHUS
crexna" win "l[lonyuenue

https://m.edsoo.ru/PSFJZF82U



https://m.edsoo.ru/GAXGU69KA
https://m.edsoo.ru/SJ3HWUJFI
https://m.edsoo.ru/LNOY8MGT9
https://m.edsoo.ru/7TER2Y2WQ
https://m.edsoo.ru/PSFJZF82U

M300paKeHUS B CHCTEME U3
IJIOCKOTO 3€pKajia v JIMH3bI"

139

140

PuU3NYECKU IPAKTUKYM 110
teMe "HccnenoBanue
3aBUCUMOCTH (POKYCHOTO
paccTosiHus OT BElEeCTBa (Ha
MpUMeEpE KUJIKUX JIMH3)" WK
"U3mepenue GoKycHOTO
PacCTOSHUS PACCEUBAIOIIUX
nuH3"

@u3NYECKUl NPAKTUKYM 110
teme "HabGnronenue
mudpakiuu, UHTephepeHIIun
Y MoJisipu3anuu cpera'

https://m.edso00.ru/Q002UZ8N9

https://m.edsoo0.ru/RIEYWY7CM

141

142

Pu3NYECKUl NIPAKTUKYM 110
teme "Onpenenenue
UMIIYJIbCA U SHEPTUU
PENATUBUCTCKUX YacTHULL (110
¢dororpadusam TpekoB
3apsDKEHHBIX YacTUI B
MarHuTHOM ToJe)"

Pu3nYecKuil NPaKTUKYM 110
teMe "M3mepenne
nocrosiHHoOM [Inanka Ha
OCHOBE HMCCIIEIOBAHUS
dboTodrddexra" nnm
"UccaenoBanue
3aBUCUMOCTH CHJIBI TOKA

https://m.edso00.ru/OTLRWY3PW

https://m.edsoo.ru/Y34AXONLN



https://m.edsoo.ru/Q0Q2UZ8N9
https://m.edsoo.ru/R1EYWY7CM
https://m.edsoo.ru/OTLRWY3PW
https://m.edsoo.ru/Y34AXQNLN

4yepe3 CBETO/IUO OT
HanpspKeHus"

143

PuU3NYECKU IPAKTUKYM 110
teme "HccaenoBanue
CHEKTpa Pa3pekeHHOTO
aTOMapHOI'0 BOJOpOJa U
HU3MEpPEHHE OCTOSIHHOM
PunGepra"

https://m.edsoo0.ru/8PYJEZYBO0

144

PuU3NYECKUl NPAKTUKYM 110
teme "MccaenoBanue
paMoaKTUBHOTO ()OHA C
KCTOJIb30BAaHUEM JO3UMETpa"
nny "M3ydeHne norioueHus
OeTa-4yacTuL] AJIFOMUHHEM"

https://m.edsoo.ru/C3HI5S5E4

145

Pu3NYECKUl NIPAKTUKYM 110
TeMe "HabGmronenus
3BE3/IHOTO Heba
HEBOOPYKEHHBIM TJIa30M C
HCIIO0JIb30BaHUEM
KOMITBIOTEPHBIX MPUIIOKEHUN
U1 OTIpEJIeNICHUs
TIOJIOXKEHUS HEeOECHBIX
00BEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE CO3BE3/1US
CesepHoro nosymapust 1
sIpKHUE 3BE3/bI" WK
"HabumroieHus B TENECKOI
JIyHbl, I1aHET, TYMaHHOCTEN
U 3BE3IHBIX CKOILJICHUI"

https://m.edsoo.ru/PR4K00VZY



https://m.edsoo.ru/8PYJEZYB0
https://m.edsoo.ru/C3HI5S5E4
https://m.edsoo.ru/PR4K00VZY

146

147

148

149

O06o0meHue u
cUCTeMaTH3alis 3HaHHUH.
Ponw ¢usuku n actpoHoMuun
B PKOHOMHYECKOMH,
TEXHOJIOTHYSCKOH,
COLIMAJIBHOM U 3THYECKOM
cdepax AeaTeIbHOCTH
YyeJIoBeKa

O06006111eH1E U
CUCTEMAaTU3alMsl 3HAaHUM.
Poie 1 MecTo duzuku u
ACTPOHOMUH B COBPEMEHHOMN
Hay4HOW KapTHHE MHpPA

O06006111eH1E U
cucTeMaTHh3alys 3HaHUH.
Ponb usmnueckoit Teopuu B
(dbopMUpOBaHUH
MPEJICTaBICHUMN O
(u3nuecKoil kKapTuHe MHpa,
MeCTO (PU3UYECKON KapTHHBI
MHpa B 001LEeM psiay
COBPEMEHHBIX ECTECTBEHHO-
HAYYHBIX [IPEJCTABICHUN O
IpUpoie

Oo6o06menue u
cucTeMaTH3alus 3HaHUH 1o
teme "Kunemaruka"

https://m.edsoo.ru/ XABKPSEJ3

https://m.edso0.ru/G145HQT3W

https://m.edso00.ru/AOX66 XKGX

https://m.edsoo0.ru/34RK44YVZ



https://m.edsoo.ru/XABKPSEJ3
https://m.edsoo.ru/G145HQT3W
https://m.edsoo.ru/AOX66XKGX
https://m.edsoo.ru/34RK44YVZ

150

O06006111EHE U
cUCTEMAaTH3alNs 3HAHUH 110
TeMme "Kunematuka"

https://m.edso0.ru/EOD18OXGW

151

O0600111EHE U
cucTeMaTu3alus 3HaHuH 110
teme "lunamuka"

https://m.edsoo.ru/VTOF4UOXU

152

153

154

155

156

O06001enue u
cHCTEeMaTH3aInsI 3HaHUH 110
teme "CraTtuka TBEpAOro
Tena"

O06006111eH1E U
cUCTeMaTH3alMs 3HaHUH 110
TeMe "3aKOHbI COXPAHEHUS B
MexaHuke"

O06006111eH1E U
CUCTEMaTHU3alMs 3HaHUN 110
Teme "OCHOBBI
MOJIEKYJIIPHO-KUHETUYECKOMN
teopun"

O06o06meHue u
CHCTEeMAaTHU3alHs 3HaHUH 110
teMme "TepmoanHamMuKa.
TennoBnie MaIuHb"

O06o01enue u
CUCTEMAaTHU3alMsl 3HAaHUH 110
TeMe "ArperaTHble
COCTOSIHUSI BEIIECTBA.
dazoBble Iepexobl"

https://m.edsoo.ru/A5CPSEJHX

https://m.edsoo.ru/7A6P6FWC?2

https://m.edsoo.ru/JRCSWNXDH

https://m.edso0.ru/10P456\W0O8

https://m.edsoo.ru/VOTG69RUR



https://m.edsoo.ru/EOD18QXGW
https://m.edsoo.ru/VTQF4UOXU
https://m.edsoo.ru/A5CP8EJHX
https://m.edsoo.ru/7A6P6FWC2
https://m.edsoo.ru/JRCSWNXDH
https://m.edsoo.ru/1OP456WO8
https://m.edsoo.ru/V0TG69RUR

157

O60061eHue u
cUCTeMaTH3alusl 3HAaHU 10
Teme "DIEKTPUIECKOE ToJIe

https://m.edsoo.ru/76P5KZV5A

158

O06o0061ieHue U
cHCTeMaTHu3alus 3HaHUuH 0
teme "[locTossHHBIH
AJIEKTPUYECKUM TOK"

https://m.edsoo.ru/86VR2HMRJ

159

O6o06menne n
cUucTeMaTu3alus 3HaHUi 10
teMe "ToKHU B pa3InYHBIX
cpenax"

https://m.edsoo0.ru/ESIK18H3F

160

161

162

163

O06006111eH1E U
cucTeMaTu3anusd 3HaHUU 1O
Teme "MaruutHoe noie"

PesepBHbIil ypok.
O06o0menue u
CUCTEMaTHU3alMs 3HaHUN 110
TeMe "DIeKTpOMarHuTHast
UHIyKIus"

PesepBHBIil ypOK.
O06o0enue n
cHCTEeMaTH3aInsI 3HaHUH 110
Teme "MexaHudeckue
KoseOaHus"

PesepBHBIil ypOK.
Oo6o06menue u
cHCTEMaTH3aInsI 3HaHUH 110
TeMe "DIIeKTpOMarHuTHbIE
KoseOaHus"

https://m.edso0.ru/30X0JJYUH

https://m.edsoo.ru/LUNKZLUR7?

https://m.edsoo0.ru/3FO7MLKSL

https://m.edsoo.ru/FM1LEP76S



https://m.edsoo.ru/76P5KZV5A
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https://m.edsoo.ru/3F07MLKSL
https://m.edsoo.ru/FM1LEP76S

164

165

Pe3epBHblii ypok.
O06001menue u
CHCTeMaTH3amus 3HaHUH 110
TeMe "MexaHndecKHe u

OJICKTPOMArHMTHBIC BOJIHEI'

Pe3epBHblii ypok.
O06001menue u
CHCTeMaTH3amus 3HaHUH 110
Teme "OnTuka"

https://m.edsoo.ru/JDEW35XXF

https://m.edsoo.ru/WJLMATIT6

166

Pe3epBHblii ypok.
O06o0061IeHuE U
cHCTeMaTH3anus 3HaHUH 110
TeMe "OcuoBrl CTO"

https://m.edsoo.ru/NB6V3ZB81

167

PesepBHBIil ypoK.
O06o0menue u
cHCTEeMaTH3aInsI 3HaHUH 110
teMe "KopnyckynspHo-
BOJIHOBOH yaynsm"

https://m.edso0.ru/3G6FJ3FFN

168

PesepBHBIil ypok.
O6001menue u
cHCTEeMaTH3aInsI 3HaHUH 110
TeMe "®Pu3uka atoma"

https://m.edsoo.ru/HGF8GQ8AS5

169

Pe3epBHbIii ypok.
O0600mmenue u
cUCTEeMaTH3aInsI 3HaHUH 110
Teme "PHu3nKa aTOMHOTO
s,Ipa ¥ DJIEMEHTAPHBIX
vactul"”

https://m.edso0.ru/3RSUU1P8G



https://m.edsoo.ru/JDEW35XXF
https://m.edsoo.ru/WJLMATIT6
https://m.edsoo.ru/NB6V3ZB81
https://m.edsoo.ru/3G6FJ3FFN
https://m.edsoo.ru/HGF8GQ8A5
https://m.edsoo.ru/3RSUU1P8G

Pe3epBHblii ypok.
O06001menue u

170 cUCTEMAaTHU3alNs 3HAHUH 110
TeMe "DIEMEHTHI

actpodu3uku"

OBILIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME

170

16

https://m.eds00.ru/GODTDS8IRQ
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MMPOBEPSIEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOM ITPOI'PAMMBI10 KJIACC

Kon
MpPOBEPAEMOro
pe3yJbTarta

10.1

10.2

10.3

10.4

10.5

HpOBepﬂeMme NnpeaAMETHLIC PE3YyJIbTAaThl 0CBOCHUS OCHOBHOI1
06pa30BaTeJ’le0ﬁ nporpamMmasl CpeaHEro oﬁmero oﬁpasoBa}mﬂ

JleMOHCTpHpOBATh HA IPUMEPAX POJIb U MECTO (PU3UKU B (hOpMUPOBAHUH
COBPEMEHHOM Hay4YHO! KapTUHBI MUPA, B PA3BUTUHA COBPEMEHHON TEXHUKU
Y TEXHOJIOTHH, B IPAKTUYECKOU JEATEIbHOCTH JIIOIEH

VY4uuThIBaTh TI'PaHMIBI NPUMEHEHUS H3YyUEHHBIX (PU3MUECKUX MOJENEH:
MaTepuajibHas TOYKA, MHEpLUAIbHAs CHUCTEMa OTc4éra, aOCOJIFOTHO
TBEpAOE TEJI0, UJICaNbHBIN I'a3; MOJEIN CTPOCHUS Ta30B, KHUAKOCTEH U
TBEPABIX TEJ, TOYEUHBIA DIIEKTPUYECKUN 3apsii — IIPU PELICHUU
¢duznyecKux 3a1a4y

PacriosnaBath ¢u3uyeckue sBICHUS (MPOIECCHI) U OOBSACHATH WX HaA
OCHOBE 3aKOHOB MEXaHUKH, MOJCKYJISPHO-KMHETHUECKOW TEOpUH
CTPOCHHUS  BEIIECTBA W DJIGKTPOJWHAMUKH:  PAaBHOMEPHOE H
PaBHOYCKOPEHHOE IMPSIMOJIMHEHHOE ABIKEHHE, CBOOOIHOE MaJCHUE Tell,
JBIKCHHUE 10 OKPYXKHOCTH, WHEPIHS, B3aMMOJCHCTBHE T, AU(dy3us,
OpOYHOBCKOE JIBIDKCHUE, CTPOCHHE )KUKOCTESH M TBEPIBIX TEJI, U3MCHCHUE
o0bEMa TeN TMpH HarpeBaHUM (OXJAKICHUHU), TEIUIOBOEC paBHOBECHE,
UCTIApCHHUEe, KOHJCHCAIUs, IUIaBJICHUE, KPHUCTALUTU3aIMs, KHIICHHE,
BIIQXKHOCTh BO3/yXa, MOBBIIICHNE JaBJICHUS raza MpU €ro HarpeBaHUU B
3aKpBITOM COCYZ€, CBA3b MEXKIy IapamMeTpaMu COCTOSIHHS Traza B
M30TIPOIIECcCax; IEKTPU3AIUS TeJl, B3aUMOICHCTBHE 3apsi/IOB

OnuceiBaTh ~ MEXaHWYECKOE  JIBUKEHUE, HCHOIb3ys  (usnueckue
BEIIMYUHBI: KOOPAMHATA, IyTh, IEPEMELICHUE, CKOPOCTb, YCKOPEHHE,
Macca Tena, CHjla, UMITYJIbC Tella, KHHETUYECKast DQHEPIUs, IOTEHLUAIbHAs
SHEPIus, MeXaHUuecKas paboTa, MeXaHHMUECKasi MOITHOCTh; IPU OMMCAHUH
MIPaBWJIBHO TPAKTOBaTh (PU3MUECKHUI CMBICI HCIONb3YyEMbIX BETUYMH, UX
0003HaYeHHs] U €AUHMIIBI, HAXOIUTh (OPMYJIbI, CBA3BIBAIOIINE JAHHYIO
(Gu3HYECKYIO BEIMYUHY C IPYTUMU BEIMUNHAMU

OnuceiBaTh M3y4YEHHBIE TEIJIOBBIE CBOMCTBA TEN U TEIUJIOBBIC SIBICHMUS,
UCTIONB3Ys (PU3UUECKHe BETMUMHBL: JaBIICHUE ra3a, TeMIepaTypa, CpeIHss
KHHETHUYECKass  DHEPrus  XaOTHYECKOTO  JIBIDKCHHS  MOJIEKY,
CpEeIHEKBaJ[paTUYHAsI CKOPOCTh  MOJEKYJ, KOJHMYECTBO  TEIJIOTHI,
BHYTPEHHSS dHEPTHsi, padoTa raza, Ko3(QQUIUEHT MOJIE3HOTO JIEHCTBUS
TETJIOBOTO JIBUTATEJS; IPH OMUCAHUH MPABHIILHO TPAKTOBATh (DU3UIECKUI
CMBICTT MCTIOJIb3yEeMbIX BEITMYHH, UX 0003HAYCHUS U €IUHUIIbI, HAXOAUTh
dbopMyIIbI, CBA3BIBAIOIINE JAHHYIO (U3MUECKYIO BEIUYUHY C JPYTUMHU
BEITMYMHAM

10.6

OnuceiBaTh  M3yYEHHbIE JJIEKTPUYECKHE CBOMCTBAa BelIeCTBA U
ANEKTPUUECKHUE SABJICHHS (TIPOIECCHI), UCTIONB3YS (PU3MUECKUE BETUUNHBI:




10.7

ANEKTPUUECKUN 3apsif, AJIEKTPUUYECKOE II0JIe, HANpsSKEHHOCTH MOJS,
MOTEHILIMaJ, pPa3HOCTh MOTEHUUAJOB, TMpPU ONHCAHUM MPABUIBHO
TpakTOBaThb  (U3MYECKUH  CMBICI  HCIOJNB3YyEeMbIX  BEJIWYUH, UX
0003HaYeHHs M €IMHUIIBI; YKa3bIBaTh (DOPMYJIbI, CBSA3BIBAIOIIUE JAHHYIO
(bU3HYECKYIO BEIMYUHY C APYTUMU BEIUUYUHAMU

aHATM3UPOBATh  (PU3MYECKHE TPOIECCHl U SIBJICHUS, HCIIONB3YS
(dbu3UYecKre 3aKOHBI M TIPUHIIMIIBL: 3aKOH BCEMUpPHOTO TaroTeHus, |, Il u
Il 3axonbl HhIOTOHA, 3aKOH COXpaHEHHsS] MEXaHUYECKOW YHEPIHUHU, 3aKOH
COXpaHCHHSI HWMITYJbCa, HPUHIMI CYNEPIO3UIUN  CWJI, TPUHIIHII
pPaBHONPaBUsT ~ WHEPIUAIBHBIX ~ CHUCTEM  OTCUYETa;  MOJIEKYJISIPHO-
KMHETUYECKYI0 TEOPUI0 CTPOSHUS BEIIECTBA, Ta30BBIC 3aKOHBI, CBSI3b
CpemHel KHHETHYECKOH SHEPruu TEIUIOBOTO JIBIDKEHHUS MOJICKYJ C
a0COJIIOTHOW TeMIepaTypol, MEpBbI 3aKOH TEPMOJAMHAMHUKH, 3aKOH
COXPAaHCHHUS AIEKTPUUIECKOTO 3aps/ia, 3aKkoH KyoHa; mpu 3TOM pa3iinyaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKCHHE W
yciioBus (TpaHuIbl, 00JIaCTH) MPUMEHUMOCTH

10.8

OOBSICHATD OCHOBHBIC TMPUHIMUIIBI JIEWCTBHS MAIllMH, TPUOOPOB U
TEXHHYECKUX yCTPOWMCTB, pa3nyaTh YCIOBHS WX 0€301acHOrO
WCIIOJI30BAHUS B MTOBCETHEBHOM JKU3HU

10.9

BBINONHATE 3KCIEPUMEHTBI 10 MCCIICIOBAHUIO (U3NYCCKUX SIBIICHUH U
IIPOLIECCOB C MCIOJIB30BAaHUEM IIPSIMBIX M KOCBEHHBIX M3MEPECHMU; IIPU
sToM GopMyIupoBaTh Npobiemy (3ajady) W THIOTE3Y Y4YEOHOTO
IKCIIEPUMEHTa, COOMPATh YCTAaHOBKY U3 MPEIIOKEHHOTO 000PYI0BaHUS,
IIPOBOAMTD OMBIT U POPMYJIUPOBATH BHIBOIBI

10.10

10.11

10.12

10.13

Ocy1miecTBIATh NpSMbIE U KOCBEHHBIE U3MEPEHUs (PU3MUECKUX BEINYMH;
IIPY 3TOM BBIOMPATh ONTHUMAJIBHBIN COCOO M3MEPEHMS U HCIIOJIb30BATh
W3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHUN

HccnenoBaTh 3aBUCUMOCTH MEXKAY (U3UYECKMMH BEIUYUHAMH C
WCIIOJIb30BAaHUEM TMPSMBIX HM3MEPEHUN; MpU ITOM KOHCTPYUPOBAThH
YCTaHOBKY, (HUKCUPOBAaTh peE3yNbTaThl MOIYyYEHHOM 3aBHCUMOCTH
($U3UYECKUX BEIMYUH B BUAE TAOMUIl U TpaduKOB, JAENaTh BBIBOIKI IO
pe3yJbTaTaM UCCIIeI0BaHUS

CobmoaTe paBuiia 6€30MacHOro TPyJa MPH MPOBEACHUN UCCIICTOBAHHIA
B paMKaXx Y4eOHOTO OKCIEepUMEHTa, Yy4eOHO-HUCCIIEeNOBATENbCKON U
MIPOEKTHOM JEATeIbHOCTH C UCTIONB30BAaHUEM U3MEPHUTEIBHBIX YCTPOUCTB
1 1abopaTopHOTO 000PYIOBAHUS

Pemarp pacu€THple 3amauMl ¢ SBHO 3aJaHHON (PU3UYECKOW MOJEINbIO,
UCTIONB3YS (PU3UUECKIE 3aKOHBI U TPUHIIUITBI; HA OCHOBE aHATN3a YCIOBUS
3aJ1a4u¥ BEIOUPATh (PU3HUYECKYIO MOJEIb, BELACTATH PU3NUECKIE BETHUNHBI
u opmynsl, HeoOXomuMBbIe IJIsl €€ pelleHUs, MPOBOIUTH PACUYETHI U
OIICHUBATH PEATHHOCTh MOJTYUYEHHOTO 3HAUYCHUS (PU3HUECKOM BEIIMUNHBI




10.14

Pemate KaueCTBEHHbIE 3a/1a4uu: BBICTpanBaTh JIOTUYECKH
HENPOTUBOPEUYHMBYIO LEMNOYKY PACCYXJCHUU C OMOpPOM Ha H3yuEHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKHE SIBJICHUS

10.15

Hcnonp3oBaTe MpU  pelmIeHHH  y4eOHBIX  3a7ad  COBPEMEHHBIC
MHPOPMALIMOHHBIE TEXHOJOTMM JJS TOHCKa, CTPYKTYpUPOBaHUS,
UHTEpPHpETallid M TPEJICTaBICHUs Y4eOHOH M HayYHO-TIOMYJSPHOM
uHpOpMaLUY, HOJYYEHHOM M3 pa3iM4yHbIX HCTOYHUKOB; KPUTUYECKU
aHaAJIM3UPOBATh MOJIy4aeMylo HHPOPMALIUIO

10.16

[TpuBoANTH TpUMEpPHl BKIAJa POCCHUUCKUX M 3apyOCKHBIX YUEHBIX-
(U3HUKOB B pa3BUTHE HAYKH, O0OBSICHEHHE IPOIIECCOB OKPYKAIOIIETO MUPA,
B Pa3BUTUE TEXHUKU U TEXHOJIOTUI

10.17

10.18

Hcnonb30BaTh TEOPETHUECKUE 3HAHUSA 110 (PU3HKE B TOBCEAHEBHOM KU3HU
s obecniedeHust 0€30MACHOCTH TMpH  OOpalieHHH ¢ MpudopamMu H
TEXHUYECKUMHU YCTPOICTBAMH, JIJIsl COXPAHEHHUS 370POBbsI U COONIIOACHHUS
HOPM JKOJIOTHYECKOT'0 MIOBEICHUS B OKpYXKAIOLLEH cpeie

PaGoTtate B rpyImme ¢ BBIMOJIHEHUEM Pa3IMYHBIX COIMATIBHBIX POJICH,
IUTAHUPOBATh PabOTy IPYIIIbI, PAIMOHAIBHO PACIPENENIATh 00S3aHHOCTH
W IUIAaHUPOBATh ACATCIBHOCTh B HCCTAHAAPTHBIX CHTyalUAX, aACKBATHO
OLICHMBATb BKJIaJ KaXIOro H3 YYAaCTHHUKOB TIpPYyHIIbl B PCHICHUC
paccMaTpuBaeMoid MPoOIeMbI

11 KJIACC
Kon

NpoBepsieMoOro
pe3yJabTarta

111

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOM MPOrpaMMBbI CpeHero 0o1ero 0opa3oBaHus

JleMoHCTpHpOBaTh Ha IpUMEpax poJib U MECTO PU3UKH B (HOPMUPOBAHUU
COBPEMEHHOM Hay4YHO! KapTUHBI MUPA, B Pa3BUTUN COBPEMEHHON TEXHUKH
Y TEXHOJIOTUH, B MPAKTUYECKON NEATEIIbHOCTH JIIOAEH, LEIOCTHOCTh U
€IMHCTBO (PU3NYECKON KapTUHBI MUpa

11.2

11.3

Y4UTHIBaTh TPAHUIBI MPUMEHEHUS W3YYEHHBIX (PU3NYECKUX MOJIEINeH:
TOYEYHBIN AJEKTPUYECKUN 3apsl, sAepHas MOJENb aToOMa, HYKJIOHHas
MOJIEJIb aTOMHOTO SiIpa MPU PEIICHUHN (U3HMUECKUX 3a/1a4

Pacrnio3naBath (usnyeckue siBieHUs (TPOIECChI) U OOBSACHATH UX HA
OCHOBE 3aKOHOB 3JICKTPOJIMHAMHUKH W KBAHTOBON (DM3UKU: SJICKTPUICCKAs
MPOBOJIUMOCTb, TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MATHUTHOE JICHCTBHSI
TOKa, B3aUMOJICHCTBHE MArHHUTOB, O3JCKTPOMArHWTHAS  HMHIYKIIHUA,
JICHCTBHE MATHUTHOTO TTOJIST HA IIPOBOIHUK C TOKOM U JIBMIKYIIIUKCS 3apsi,
JJIEKTPOMArHUTHBIE ~ KOJCOAHHUST M BOJIHBL,  HPSIMOJIMHEHHOE
pacnpocTpaHeHHE CBeTa, OTPaKCHHE, MpeJoMIIeHHe, HHTephepeHIus,
TU(PaKIUs | TOJISPU3AIUs CBETa, UCIIEPCUs CBETa, (POTOAICKTPHUCSCKHUI
s ekt (poroaddext), cBeToBOE AaBlIeHNE, BOSBHUKHOBEHUE TMHEHYATOTO




CIICKTpa aToMa BOoOOpoOaa, C€CTCCTBCHHAA u HCKYCCTBCHHAA
pPaairuOaKTUBHOCTDb

11.4

OrnuceiBaTh U3yUYEHHBIE CBOMCTBA BEIIECTBA (JIEKTPUUECKUE, MATHUTHBIE,
ONTHUYECKUE, DJIIEKTPUUECKYIO0 MPOBOJUMOCTh PA3JIMUYHBIX Cpel) U
AJIGKTPOMArHUTHBIC SBJICHHS (TIPOIECCHI), MCMONB3Ys (PHU3UUECKHE
BEIIMYMHBI:  DJIGKTPUUECKUN  3apsl, Cuia TOKa, JJIEKTPUYECKOE
HaIpsDKEHUE, IJICKTPUYECKOE COMPOTHUBIICHHE, Pa3HOCTh IOTEHIIMAJIOB,
OJIC, pabora TOKa, MHAYKIHUS MarHUTHOTO IO, cujia Ammepa, cuia
JlopeHila, WHIYKTUBHOCTh KaTYyIIKH, OSHEPrUS OSJIEKTPUUYECKOTO U
MarHuTHOTO IIOJICH, MEPHOJl M YacToTa KoJieOaHWW B KoJeOaTeIbHOM
KOHType, 3apsii ¥ CWia TOKa B TIpoLEecce TrapMOHHYECKHX
AJICKTPOMATrHUTHBIX KoJeOaHud, (POKYCHOE pacCTOSIHHE W ONTHYECKas
CWJIa JIMH3BI, IPU ONKUCAHUU TPABHIHLHO TPAKTOBATH (PH3UYECKUIN CMBICI
WCIIOJIb3YEMBIX BEJIUYHMH, WX OO0O3HAYEHUS M E€IWHHUIIBI; YKa3bIBATh
dbopMyIibl, CBA3BIBAIOIINE AAHHYIO (U3MUECKYIO BEIUYUHY C JIPYTUMU
BEIIMYMHAMU

115

11.6

OnuceiBaTh U3Y4YEHHBIC KBAHTOBBIC SIBJICHUS M MPOIECCHI, HCIOIB3YSA
(U3MYECKHEe BEJIMYUHBI. CKOPOCTh DSJIEKTPOMArHUTHBIX BOJIH, JJIMHA
BOJIHBI M 4YacTOTa CBETAa, JHEPrus ¥ HMITYJIbC (OTOHA, TICPUOJ
MOJTypacmnaja, SHEPrusl CBA3M aTOMHBIX SJiep; MPH OMUCAHUU MPABUIBHO
TpakTOBaTh  (U3MYECKUH  CMBICI  HCIOJNB3YyeMbIX  BEJIMYUH, UX
0003HaYeHHs M €IMHUIIBI; YKa3bIBaTh (DOPMYJIbI, CBSA3BIBAIOIIUE JAHHYIO
bu3NYeCKy0 BEIMUYMHY C JAPYTUMHU BEIHMUYMHAMH, BBIUYUCISTH 3HAUCHUE
bu3nUeCcKOil BENUYMHBI

AHanu3upoBath  (U3MUYECKHE TPOLECChl M SBJICHUSA, HCIOJb3Ys
¢u3nyeckue  3aKOHBI W NPUHUMIBL  3akOH  OMma,  3aKOHBI
MIOCJIEZI0BATENBHOIO U NApaJUIEIbHOTO COEIMHEHNS TPOBOAHUKOB, 3aKOH
Jlxoyna — JleHma, 3akoH DJEKTPOMAarHUTHOM HWHIYKLIMH, 3aKOH
MPSIMOJIMHEHHOTO PacHpOCTpPAaHEHUS! CBETA, 3aKOHbI OTPAXKEHUS CBETA,
3aKOHBI NPEJIOMJICHUSI CBETa, ypaBHEHHE DWHINTeHa 1y hoToaddexTa,
3aKOH COXpAHEHHWsS HHEpPrHM, 3aKOH COXPAHEHUS WMIIYJIbCa, 3aKOH
COXPaHEHMsI JJIEKTPUYECKOro 3apsia, 3aKOH COXPAaHEHHsS MAacCOBOIO
yucia, MOCTynarel bopa, 3akOH paJMOaKTHBHOIO pacmaja; MpH 3TOM
pa3nuyath CIOBECHYIO (DOPMYIHUPOBKY 3aKOHA, €ro MaTeMaTH4ecKoe
BbIpQ)KEHUE U yCIIOBUs (TPAHUIIBI, 00JIACTH) TPUMEHUMOCTH

11.7

OnpenensaTh HampaBiIeHHE BEKTOpa WHAYKIMH MAarHUTHOTO IO
MIPOBOJIHUKA C TOKOM, CHJII AMriepa u cuibl JlopeHiia

11.8

11.9

Ctpouth M ONMHCHIBATH M300paKEHUE, CO3AABAEMOE IIOCKUM 3€pKalioM,
TOHKOMW JTUH30U
BBITIONHATE AKCMIEPUMEHTHI TI0 WCCIEIOBAaHUIO (DU3MUECKUX SBICHHA U

MPOIIECCOB C HCIIOJIB30BAHHEM TMPSMBIX U KOCBEHHBIX HM3MEpPEHUH; MpH
3ToM (opmynupoBaTh mpobremy (3amady) W TUNOTE3Y Yy4eOHOro




AKCIIEPUMEHTa, COOMPATh YCTAHOBKY U3 MPEIJIOKEHHOTO 000PYI0BAHHS,
MIPOBOAMTD OMBIT U POPMYIUPOBATH BHIBOIBI

11.10

11.11

11.12

11.13

11.14

11.15

11.16

OcymiecTBIATh NPSAMbIE U KOCBEHHBIE U3MEpEHUs (PU3MUECKUX BEINYHH;
IPU 3TOM BBIOMpATh ONTHUMAJIbHBIA COCOO M3MEPEHUS M HCIIOJIb30BATh
U3BECTHBIE METO/IbI OLIEHKH IOTPEIIHOCTEN U3MEPEHUN

HccnenoBath 3aBUCUMOCTH (DU3MUECKUX BEJIMYUH C MCIOJIb30BAHHEM
MPSIMBIX U3MEPEHUIT; TPU AITOM KOHCTPYUPOBATh YCTAaHOBKY, (DMKCUPOBAThH
pe3yJIbTaThl TOMYyYEHHOW 3aBHCHUMOCTH (DU3MYECKHX BEIMYHMH B BUJIC
Ta0JIUIl ¥ TPapUKOB, IeTaTh BHIBOIBI IO PE3yJIbTaTaM HCCIICIOBAHUS

ColuroaTh npaBuIia 6€30IIaCHOrO TPY/Aa IIPU MPOBEICHUH HCCIICIOBAHUI
B paMKax y4eOHOro OSKCHEpHMEHTa, Yy4eOHO-HUCCICIOBATEIBCKOH U
HPOEKTHOW JCATEIBHOCTU C UCIIOIb30BAHUEM U3MEPUTEIBHBIX YCTPOICTB
1 1a00paTOPHOTO 00OPYIOBAHUS

Pemate pacuéTHble 3amauu ¢ SBHO 3aJaHHON (PU3NYECKOW MOJIETBIO,
UCIONB3YS (PU3UUECKHE 3aKOHBI U TPUHIIUIIBI; HA OCHOBE aHAIN3a YCIOBUS
3aJja4uM BEIOUPaTh (U3UYECKYIO MOJIETb, BEIICTISATH (PU3NUECKIE BETHUNHBI
u (opmyssl, HeoOxXomuMmble sl €€ pelleHus, MPOBOAUTH PACUETHI U
OIICHUBATh PEATbHOCTh IMOJIYYCHHOTO 3HAYCHHSI (PH3UICCKON BEITHUNHBI

Pemars Ka4CCTBCHHBIC 3aJa4du: BBICTPAUBATDb JIOTN4YCCKHU
HCIMIPOTHUBOPCUUBYIO LICIIOYKY paCC}/)KI[eHI/Iﬁ C OHOpOﬁ Ha H3YYCHHBIC
3aKOHBbI, 3dKOHOMCPHOCTHU U (I)I/I3I/I‘IGCKI/IC SABJICHUA

Hcnonp3oBaTh MOpu  pemIeHUMH  y4yeOHBIX  3aJad  COBPEMEHHBIE
MHPOPMALIMOHHbIE TEXHOJOTMM JJs TOHMCKa, CTPYKTypUPOBaHUS,
UHTEpHpeTallud M TpeJICTaBIeHUs y4eOHOH M Hay4YHO-TIOMYJISPHOM
uHpOpMaLlUY, MOJYYEHHOM M3 pa3iU4yHbIX HCTOYHUKOB; KPUTHUYECKH
aHAJTM3UPOBATh MOJTyYyaeMyto HHPOPMALIUIO

OOBSACHATh NPUHLUIBI JACWCTBUS MAIIUH, NPUOOPOB U TEXHUYECKUX

YCTPOMCTB; pa3iuyaTh YCJIOBUS HX O€30MacHOr0 WCIHOJIb30BAaHUS B
OBCEIHEBHON KU3HU

11.17

[IpuBoauTh THpHUMEpHl BKJIAJa POCCHUMCKUX U 3apyOEKHBIX YUYEHBIX-
(¢U3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE IMPOILIECCOB OKPY’KAIOLIETO
MHpa, B Pa3BUTHEC TCXHUKU U TEXHOIOTHI

11.18

11.19

Mcronb30BaTh TEOPETHUECKUE 3HAHUS 110 (PU3HKE B TOBCEAHEBHOM KU3HU
uist o0ecrieyeHus: 0O€30macHOCTH MpH oOpallleHuu ¢ mpubopamMu U
TEXHUYECKUMHU yCTPOHUCTBAMH, JJISi COXPAHEHHS 37I0POBBS U COOITIOICHHS
HOPM KOJIOTHYECKOTO TIOBEICHHS B OKPYKaIOIIEH cpefe

PaboraTe B rpyIie ¢ BBIOJHEHUEM PA3JIUYHBIX COLUATBHBIX POJICH,
MJIAHUPOBATh PadOTy TPYMIIBI, PAIHOHAIIBHO PACTIPENLISITh 00sI3aHHOCTH
" TUIaHUPOBATh ACATCIBHOCTH B HCCTAHAAPTHBIX CHTyalUAX, aJICKBATHO
OLCHMBATh BKJIaJ KaXJIOro H3 YYAaCTHHUKOB TIpPYyHIbBl B PCOICHUC
paccMaTpuBaeMoi IpOOIeMBbI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KUIACC

K
Kon ot

pa3uesa

NpPOBepPsIEMOro

3JIEMEHTA

IIpoBepsieMble 3J1eMeHTHI CO/IeP:KaAHUS

OU3NKA 1 METO/JIbI HAYYHOI'O ITO3HAHU A

11

1.2

®usuka — Hayka O mnpupoae. HaydyHelie METOABI IMO3HAHUS
OKpYy’Karoero Mupa. Poib akcniepuMeHTa 1 TEOpUU B IIpoliecce
MO3HAHUS MPUPOJIBL. DKCIIEPUMEHT B (PU3UKE

MopenupoBanue Gpu3ndeckux sSBIeHUN 1 poueccoB. Hayunsie
runore3pl.  @dusnyeckue 3aKOHBI W TEOPHH. | paHUIIBI
NPUMEHUMOCTH (PU3UIECKUX 3aKOHOB. [IpHHIINTI COOTBETCTBUSI.
Poie 1 MecTo pusuku B HopMUpOBaHHH COBPEMEHHON HAYYHOH
KapTUHBI MUPA, B IPAKTHYECKON ACATEITBHOCTH JIIOICH

MEXAHHUKA

211

212

2.1.3

KMHEMATUKA

Mexannueckoe nBvxeHHne. OTHOCUTEIBHOCTh MEXAHUUYECKOTO
nBrxeHus. Cucrema orcuéra. TpaekTopust

[Tepemerienne, cKOpocTh (CpeiHssi CKOPOCTb, MIHOBEHHAas
CKOPOCTh) U YCKOPEHHE MaTepUaIbHOM TOUKH, UX IPOSKIIUH Ha
ocH cucTeMbl KoopauHar. ClOXKEHHE MEepEMEIECHUH U
CII0KEHHME CKOPOCTEN

PaBHOMEpHOE M paBHOYCKOPEHHOE NMPSAMOJINHENHOE IBUKECHHE.
I'paduku 3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHS,
IIyTH U NIEPEMEILIEHUS MaTepUaIbHON TOYKHA OT BPEMEHHU

2.1

214

2.15

2.1.6

CBobomHOe masieHue. Y CKopeHue CBOOOTHOTO TaICHUS

KpuBonuueliHoe  nBwkeHue.  PaBHOMEpHOE  JIBM)KEHHE
MaTEpUaIbHOW TOYKHM IO OKPYXHOCTH. YTIOBas CKOpPOCTH,
JTUHEeHas CKOPOCTb. ITepuon u 4acToTa.
[leHTpOCTpEMUTENBHOE YCKOPEHUE

Texuuyeckue yCTpOf/'ICTBaZ CIIMAOMCTP, ABUIKCHUC CHAPAIOB,
LCIHBIC U pPCMCHHBIC IICPpEaAaYIN

2.2

2.1.7

[TpakTueckue paboThl. M3mMepeHne MrHOBEHHOM CKOPOCTH.
HccnenoBanue COOTHOIIEHUS MEXAY IyTSMH, MPOMJIECHHBIMU
TEJIOM 3a IIOCJIEIOBATEIbHBIE PaBHBIC MPOMEKYTKH BPEMEHHU
IIPU PAaBHOYCKOPEHHOM [BHM)KEHHHM C HAYaJIbHON CKOPOCTBIO,
paBHOM Hym0. l3ydyeHue [BWKEHHs IIapuKa B BA3KOHU
KHUIKOCTH.  M3ydyeHue  JBWXKEHMS  Teda, OpOIIEHHOTO
TOPHU30HTAIBHO

JTMHAMUKA




2.3

[Ipuaiun  otHocutenbHOocTH  [anmmies.  IlepBblid  3aKOH

221 Herotona. MHepruanbHble CUCTEMBI OTCUETA
2.2.2 Macca Tena. Cuna. [IpuHuun cynepno3uiuu cui
Bropoii 3akon HproToHa Ui MarepUATbHOM TOYKH B
2.2.3 uHeprmanbHOil cucreme orcu€éra (MCO). Tperwit 3akoH
HrproTOoHa 17151 MaTepualbHBIX TOUEK
294 3akoH BcemupHoro Ttsarorenus. Cuna Tspkectu. IlepBas
o KOCMMYECKas CKOPOCTh. Bec Tena
2.2.5 Cuia ynpyroctu. 3akoH ['yka
Cuna tpenusi. Cyxoe Tpenue. Cuia TpeHUs CKOJIbKEHUS U cuila
2.2.6 Tperust nokos. Koapdumnuent tpenus. Cuiia conpoTUBICHUS
IIPU IBHKEHUH TeJa B )KUIKOCTH WJIH ra3e
997 [TocTynatensHOe W BpamaTeabHOE MABMKEHHE aOCOIIOTHO
o TBEPIOrO TeNa
998 MOMEHT CWJIBI OTHOCHTEIBHO OCH BpamicHus. [11edo cuibl
o VenoBust pagHoBecus TBEpI0ro Tena B UCO
999 TexHuyeckue  ycTpoOWCTBa:  MOALIMIHUKH,  JABW)KCHHE
o VCKYCCTBEHHBIX CITyTHHKOB
[IpakTnueckue padoTel. M3ydyeHue nBuxKeHHs Opycka IO
HAKJIOHHOW TIIJIOCKOCTH TIOJA JCWCTBHEM HECKOJIBKUX CHIL
9910 HccnenoBanue 3aBUCIMOCTH CHJI YIIPYTOCTH, BOSHUKAIOLIUX B
o nehopMUpyeMOil  TIpY’)KHHE W PE3WHOBOM  00pasiie, OT
BeIMUMHBI uX Jedopmaruu. HccienoBaHue — ycIoBUH
paBHOBecHsI TBEPAOTO TENa, UMEIOIIETO OCh BPAIl[EHUS
3AKOHbBI COXPAHEHNWS B MEXAHUKE
931 NMmnynbse MaTepuanbHOM TOYKH, CHUCTEMBl MaTepHaTbHBIX
o To4ek. IMITyJIbC CHITBI M H3MEHEHHE UMITYJIbCa Tella
2.3.2 3akoH coxpanenust umiynbca B UCO. PeakTuBHOE ABIKEHUE
2.3.3 Pabora cuibl
2.34 MOIIHOCTD CHIBI
235 Kunetnueckass »Heprus MarepuaabHONM TOYKH. Teopemao
o KHHETHYECKOU SHEPTHU
[TorennuanpHas »Heprus. lloTeHIMaNbHAs SHEPTUs YIPYTO
2.3.6 nehopMUpOBaHHON TpyXHUHBI. [loTeHImanbHas SHeprus Tena
BOJIM3M MTOBEPXHOCTH 3eMITH
[ToreHnuanbHble W HEMOTEHIMATIbHBIE CHIIBL. CBsI3b PabOTHI
2.3.7 HEMOTEHIUATBHBIX CHII C U3MEHEHHEM MEXaHUYEeCKOW dHEePTUuu
CUCTEMBI Tell. 3aKOH COXPAHEHUSI MEXaHHUUECKON YHEPTUH
2.3.8 VYrpyrue u Heynpyrue CTOJIKHOBEHUS
239 TexHuueckre yCcTporcTBa: JBH)KEHUE PAKET, BOJOMET, KOIEp,

MPYXUHHBINA TUCTONET




2.3.10

[TpakTuyeckue paboThl. V3yueHue CBSI3U CKOPOCTEH Tenl MpHU
Heynpyrom yzaape. MccrnenoBanue cBs3M pabOThl CHIIBI C
W3MEHEHHUEM MEXaHWYECKOM dHEPIuu Teila

3.1

MOJIEKVYJISIPHAS ©®U3UKA 1 TEPMOJAMHAMUKA
OCHOBBI MOJIEKYJISPHO-KMHETUYECKOU TEOPUM

3.11

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOH TEOPHH.
bpoynoBckoe nBmxenue. uddysus. Xapakrep IBHKECHUS U
B3aUMO/ICHCTBUS YaCTHUI] BEIIECTBA

3.1.2

3.1.3

Mopenn cTpoeHus Ta30B, XKUIAKOCTEH M TBEPABIX TEl H
00BSICHEHHE CBOMCTB BEIECTBA HA OCHOBE 3TUX MOJEIIEH

Macca wmounekyn. KomnudectBo BemectBa. IlocTosiHHas
ABoranpo

3.14

TermmoBoe paBHOBecue. Temmneparypa u e€ usmepenue. llkana
temriepatryp Llenbcus

3.15

3.1.6

3.1.7

Monens uaeanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-
KMHETUYECKOW TEOpUH HJI€aTbHOIO ra3a

AOcomoTHas TemrepaTypa Kak Mepa cpelHed KHHETHYEeCKOU
SHEPruM  TEIJIOBOrOo JBIKeHUs dvactun rasa. lllkama
temneparyp KensBruna

VpaBuenue Knaneiipona — Menneneesa. 3akon JlanbToHa

3.18

3.1.9

['azoBble 3akoHbl. M3omporeccl B UAEATBHOM Tra3ze C
MOCTOAHHBIM KOJHMYCCTBOM BCHICCTBA: H30TCpMa, H30XO0pa,
n3zobapa

TexHUYeCKHE YCTPONUCTBA: TEPMOMETP, OapomeTp

3.1.10

[TpakTueckue padotel. I3MepeHue macchl BO3TyXa B KJIaCCHOM
koMHaTe. MccnenoBaHue 3aBUCUMOCTH MEXJy MapaMeTpaMu
COCTOSIHUS Pa3peXEHHOI0 ra3a

3.2

3.21

OCHOBbI TEPMOJAMHAMUMKN

TepMOI[I/IHaMI/I‘leCKaH cucrema. BHYTpeHHHH OHEPIrusa
TepMOI[HHaMquCKOﬁ CHUCTEMBI B CIIOCOOBI €€ N3MEHEHUS

3.2.2

KonnuectBo Ttemnotrel M pabota. BHyTpeHHsAs sHeprus
OJIHOATOMHOT'O HJI€AJIbHOTO Ta3a

3.2.3

3.24

3.25

Buabl  Temsonepenauu:  TEIUIONPOBOJHOCTb,  KOHBEKLIHUS,
uznydenue. TemnoéMkocTh Tena. YJenbHas TEII0EMKOCTh
BenlecTBa. Pacu€r komuuecTBa TEIUIOTHI IIPH TEILIONEpeade

IlepBslii 3aK0H TepMoAMHAMUKU. [[pruMeHenne nepBoro 3akoHa
TEPMOJUHAMUKU K M30IPOLECCAM. I'paduueckas
UHTepHpeTanus padoThl ra3a

TeroBble MamvHbl. [IpUHIMIBI AEHCTBUS TEIUIOBBIX MAIIIKH.
[TpeobpazoBanus JHEpPruu B TETUIOBBIX MalllHaX.




Koaddurment nonesnoro aevicrus (manee — KI1J[) rermmosoit
Mamusbl. Hukin Kapao u ero K11

3.2.6

3.2.7

3.2.8

Bropoii 3akoH TepMonuHamMuku. HeoOpaTuMocTh mpoieccoB B
npupoje. TeruioBsle ABUraTeNu. DKOJIOTUYECKHE MPOOIEMBI
TEIJIO3HEPTEeTUKH

TexHHUYEeCKHE yCTPOMCTBA: ABUIATEIb BHYTPEHHETO CTOPaHUs,
OBITOBOM XOJIOAUIBHUK, KOHAUIIUOHED

[TpakTrueckue pabotsl. I3MepeHne yaenpbHOM TeI0EMKOCTH

AT'PETATHBIE COCTOAHNMA BEILECBA. ®A30BBIE ITEPEXO/IbI

[TapooOpa3oBanue u KoHjeHcanus. VcmapeHue M KHIICHHE.

3.3.1 YnaenpHass ~ TewioTta — mapooOpa3oBaHUSL. 3aBUCUMOCTh
TEMITEPaTyPbl KUIICHHUS OT JIaBJICHHS
332 AOcomoTHasT W OTHOCHUTENbHAs  BJIAXKHOCTb  BO3/AyXa.
o Hachimenuslii map
TBépnoe Ttemo. Kpucraummueckue u amopdHble Telna.
3.3.3 AHH30TpOInUsl CBOMCTB KpHUCTAIOB. JKuIKHME KpUCTALIBL.
3.3 CoBpemeHHbIE MaTepUallbl
334 [TnaBnenue u Kpuctau3anus. Y aeiabHas TEIUIOTa TUIaBICHHS.
e CyGmumariys
3.35 YpaBHeHHUE TEIUIOBOTO OaaHca
TexHuueckue yCTpOHCTBAa: TUTPOMETP M INICUXPOMETD,
3.3.6 KaJOpUMETp,  TEXHOJOTMH  TOJNYYEHHS  COBPEMEHHBIX
MaTepHaJoB, B TOM YHCIIe HAHOMATEPHAJIOB, U HAHOTEXHOJIOTUU
3.3.7 [TpakTryeckue paboTel. M3mepeHne BIa)kHOCTH BO3/lyXa
4 SJIEKTPOANMHAMUKA
OJIEKTPOCTATUKA
411 OnekTpuzanusi Tela. OJNeKTpudeckuid 3apsan. JlBa Buma
o SJIEKTPUUYECKHUX 3apsAI0B
4.1.2 IIpoBOTHUKY, TUBIIEKTPUKH U MOJIYIPOBOJHUKH
413 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia
414 B3aumoneiicteue 3apsanoB. 3akon Kynona
OnexTpudeckoe nosue. HanpsEHHOCTh 3EKTPUYECKOTO TOJIS.
4.1 415 [TpuHIMI CYNEPIO3ULINH. JInaun HaNpsKEHHOCTU
AIIEKTPUUYECKOTO MO
416 Pabota cw snexrpocratudeckoro nois. [lorennnan. Pasnocts
- HOTEHIHAIOB
417 [TpOBOTHUKN W AMAICKTPUKH B MOCTOSHHOM JJIEKTPUYECKOM
o nojie. Jlusaekrpudeckas IpOHUIIAEMOCTh
418 OnexkTpoéMKocTb. KoHaeHcaTop. DNeKTpOoEMKOCTh IIOCKOTO

KOHACHCATOpAa. 3Hepr1/151 3apsAKCHHOTI'O KOHACHCATOpa




4.2

TexHudeckue  yCTpOMCTBA:  IJIEKTPOCKOI,  DJIEKTPOMETP,

419 ANIEKTPOCTATUUECKAS 3alliTa, 3a3eMJICHUE 3JIEKTPOIPHOOPOB,
KOHJICHCATOP, KCEPOKC, CTPYHHBIH TPUHTEP
4110 [Ipaktuyeckue  paboTel.  M3MepeHue  3IEKTPOEMKOCTH

KOHJICHCATopa

NOCTOSHHBIN DJIEKTPUYECKUN TOK. TOKU B PA3JINYHBIX

421

CPEJIAX

Yca0BUS CyIIECTBOBAHMS MOCTOSTHHOTO AJICKTPHUECKOTO TOKA.
Uctounuku Toka. Cria Toka. I[TocTOsTHHEIN TOK

4.2.2

4.2.3

Hanpspkenue. 3akon Oma Ju1s ydacTka Lenu

BJ'ICKTpI/ILIeCKOC COIIPOTUBJICHUC. y,[[eJ'ILHOG COIIPOTUBJICHHUE
BCIICCTBA

4.2.4

HOCJICIIOBB.TCJII)HOC, napaujiCJbHOC, CMCIIAHHOC COCIMHCHUC
IMPOBOAHUKOB

4.2.5
4.2.6

PaGota snekrpuueckoro Toka. 3akon Jxoyins — Jlenma

MoIIHOCTh QJICKTPHYCCKOI'0 TOKa

4.2.7

4.2.8

4.2.9

anekTponaBwkymas cuna (manee — DJIC) u BHyTpeHHee
CONPOTHUBIICHUE MCTOYHUKA TOKa. 3akoH Oma i TMOJHOU
(3aMKHYTOM) nekTpuueckoi nenu. Koporkoe 3aMmbikanue

DJEeKTPOHHAs IPOBOUMOCTb TBEPIBIX METAIIIOB. 3aBUCUMOCTb
COIPOTHBIICHUS METaJIOB oT TeMIIepaTyphbl.
CBepxnpoBOIMMOCTb

OnexkTpudeckuii TOK B Bakyyme. CBOMCTBa 3JIEKTPOHHBIX
MyYKOB

4.2.10

[TomynpoBonuuku. CoOCTBEHHAsI ¥ IPUMECHAsE TPOBOAUMOCTh
MOJTyIPOBOTHUKOB. CaoiicTBa pn nepexo/a.
[TomynpoBOIHUKOBBIE TPHUOOPHI

4211

4.2.12

4.2.13

4.2.14

ONEeKTPUYECKU TOK B 3JIEKTPOJIUTAX. JIEKTPOIUTHYECKas
JIUCCOIMAITUSA. DIIEKTPOIN3

SHCKTpI/ILIeCKI/Iﬁ TOK B ra3ax. CaMOCTOSTEIIBHBIN 151
HECaMOCTOSTEIbHBIN paspdan. Paziauunbie THIIBI
CaMOCTOATCIIBHOT'O pa3psaa. Moanus. [1na3zma

TexHu4ecKkue yCTpONCTBA: aMIlepMETp, BOJBTMETP, PEOCTar,
UCTOYHUKHA  TOKa,  JJIEKTPOHArpeBaTeNIbHbIE  MPUOOPHI,
AIIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP COMPOTHBIICHUS,
BaKyyMHBIH  JHMOA, TEPMUCTOPHI U  (OTOPE3IUCTOPHI,
MOJTYTIPOBOTHUKOBBIN JTMOJI, TaJIbBAHUKA

[TpakTuyeckue paboTsl. M3yueHHe CMENIaHHOTO COEAMHEHUS
PE3UCTOPOB.

Nzmepenne DJIC UCTOYHHMKA TOKa W €ro BHYTPEHHEIO
cornpoTtuBienusi. Habmonenue snexrponnsa




11 KUIIACC

Kon Koanposepsiemoro  IIpoBepsieMble 3J1eMEHTHI CO/IEPKAHUS
pasiera 3JIeMeHTA
4 DJIEKTPOAMHAMUKA
MAT'HUTHOE ITOJIE. 9JIEKTPOMAT'HUTHAA UHAYKIMA

431 [TocrossuHble MarHuThl. B3auMoaelcTBUE IOCTOSHHBIX
MarHuTOB
MaruuTHoe noje. Bektop MmarHuTHOM MHAYKUMH. [IpuHImn

4.3.2 cynepro3unu. JluHun marHuTHOW uHaykuuu. Kapruna
JTUHUI MarHUTHOW MHAYKIIUU MOJIS OCTOSTHHBIX MarHUTOB
MarnuTtHoe moJsie ImpoBOJHHMKA ¢ TOKOM. Kapruna nuHuit

433 MoJis JUIMHHOTO TMPSMOTO TMPOBOJHUKA W 3aMKHYTOTO
KOJIBIIEBOT'O MTPOBOJAHMKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena.
B3anmoneiicTBre MPOBOTHUKOB C TOKOM

434 Cuiia Amriepa, €€ MOyJib M HalpaBJICHUE
Cuna Jlopenua, e€ monaynb W HampasieHue. JIBuxeHue

435 3apSOKCHHOW YacTUIBI B OJHOPOJAHOM MAarHHTHOM IIOJIE.
Pa6ora cubl Jlopenia

4.3.6 SIBieHMe ANEKTPOMArHUTHOW UHIYKITUH

437 IToTok BeKTOpa MarHUTHOM MHIYKIIUU

4.3 438 OJC wuHaykuuu. 3aKOH 53JIEKTPOMAarHUTHOM WHIYKLIHUH

Dapanes
BuxpeBoe oanexrpuueckoe mone. OAC uHAYKIMH B

4.3.9 MIPOBOJIHUKE, JIBHXKYLIEMCSl TIOCTYIATEIbHO B OJHOPOIHOM
MarHuTHOM TI0JIe

4.3.10 [IpaBuso Jlenia

4311 WHIyKTUBHOCTS. SIBnenue CaMOUHIYKIIUU. /1C
CaMOMHAYKIUU

4.3.12 DHeprus MarHUTHOTO TOJIS KaTYIIKU ¢ TOKOM

4.3.13 DNEeKTPOMarHuTHOE M0JIe
TexHnudeckue  yCTpPOWCTBA:  TOCTOSIHHBIE ~ MAarHUTHI,

4.3.14 3JE€KTPOMArHMThI, 3JEKTPOJIBUTATENb, YCKOPUTENN
3J€MEHTApHBIX YaCTHUIl, UHIYKIUOHHAS M1€Yb
[IpakTnueckue paboThl. V3ydyeHune MarHMUTHOTO TMOJIA

4315 KaTylIKA ¢ TOKOM. MccrnegoBaHue AEMCTBHS MOCTOSSHHOTO
MarHuta Ha pamMKy ¢ TokoMm. VccrnenoBanue sBieHHS
3JE€KTPOMArHUTHON MHIYKIIUU

5 KOJIEBAHUA 11 BOJIHBI
5.1 MEXAHUYECKUE U SJIEKTPOMATHUTHBIE KOJIEBAHU A




5.11

KomnebarensHas cucrema. CBo0OOIHEIE KoJIeOaHus.
I'apmonnueckue konedanwus. [lepros, yacTora, aMIuIUTy1a |
(haza xoseOanuii

5.1.2

5.1.3

[IpyxvHHBIA MasTHUK. MaTeMaTH4ECKUN MAasATHUK

YpaBHeHHE TapMOHUYECKHX KoneOanuii. Kunemarndeckoen
JUHAMHYECKOE OMMCaHUE KOJeOaTeIbHOTO IBUKEHUS

5.14

[IpeBpareHue PHEPrUM MPH TAPMOHUUYECKUX KOJICOAHUSX.
CBs3p aMIUIMTYIbl KOJICOAHWH HWCXOJIHON BEIUYHHBI C
aMILTUTYIaMH KoJieOaHUH €€ CKOPOCTU U YCKOPECHHS

5.15

Konebarenpupiit koHTYp. CBOOOJHBIE AJIEKTPOMArHUTHBIC
KonebaHus B  WACAIHHOM  KOJIEOATEIbHOM  KOHTYpE.
AHanoruss Mexay MEeXaHM4EeCKHMMH U AJIEKTPOMarHUTHBIMU
kosnebanusamu. @opmyna Tomcona

5.16

5.1.7

5138

3aKOH COXpaHEHHUs SHEPTHH B HACAIBHOM KOJeOaTeIbHOM
KOHTYpE

BoinykneHHsle  MexaHudeckue —KkoiebaHusa. Pe3oHaHc.
Pe3onancHas kpuBas. BBIHYXIEHHbIE 3JIEKTPOMArHUTHBIE
KoJeOaHusl.

[lepemennblii Tok. CUHYyCOUJAIbHBIN IEPEMEHHBIN TOK.

5.19

5.1.10

5.1.11

MOHIHOCTI) MEPEMCHHOT' O TOKa. AMHJII/ITyI[HOG n
ﬂeﬁCTBYIOmee 3HAYCHHUEC CUJIbI TOKA U HAIIPAKCHUA

Tpancdopmarop. IIponsBoacTBo, nepenaya 1 noTpedIcHUE
JNEKTPUYECKOM DJHEPIrUu. OKOJOTMYECKHE PHUCKH IIPH
IIPOU3BOJCTBE  JJIEKTpUUecKoll  sHepruu.  KynbTypa
HCIIOJIb30BAaHUS AJIEKTPOIHEPTUU B TOBCETHEBHOM JKHU3HU

TexHuueckue ycTpoicTBa: ceiicMorpad, >IeKTpUUYECKHit
3BOHOK, JINHUH DJIEKTpOIepeIay

5.1.12

[Ipaktnueckne pabotel. VccnenoBaHue  3aBUCHMOCTH
nepuoja MajiblX KojaeOaHui Tpy3a Ha HUTH OT JUIMHBI HUTHU U
Maccel rpysa. MccimenoBanue nepeMEeHHOTO TOKa B LENU U3
IIOCJIEIOBATEILHO COEAUHEHHBIX KOHIEHCATOPa, KAaTyIIKU U
pesucropa

5.2

5.21

5.2.2

MEXAHUYECKUE U 3JIEKTPOMAT'HUTHBIE BOJIHBI

MexaHu4deckue BOJIHBI, YCJIOBUA PACTIPOCTPAHCHHUA. HCpI/IO,Z[.
CKOpOCTL pacinpoCTpaHCHUs U JJIMHA BOJIHBI. HOHCpC‘-IHBIC n
IPOAOJBbHBIC BOJIHBL

Wutepdepeniys u audpaxims MEXaHHIeCKUX BOJIH

523

3Byk. CkopocTh 3Byka. I'poMkocTh 3Byka. Bricora ToHa.

TemOp 3ByKa




5.2.4

DNEeKTPOMarHuTHbIE  BOJHBL.  YCJIOBHS  M3JIy4Y€HUS
ANIEKTPOMArHUTHBIX BOJH. B3aumHasi oprueHTaius BEKTOPOB
E, B u v B 25IeKTpOMarHUTHON BOJIHE B BaKyyMe

5.25

CBoiicTBa  3JEKTPOMAarHUTHBIX  BOJIH:  OTpPaKEHHE,
npeJoMIIeHUe, NoJspu3anus, Audpaxknus, HHTepdepeHIus.
CKOpPOCTb 3JEKTPOMArHUTHBIX BOJIH

5.2.6

5.2.7

[lIxana AJIEKTPOMATrHUTHBIX BOJIH. [Ipumenenue
ANIEKTPOMATrHUTHBIX BOJIH B TEXHUKE U OBITY

[IpuHUMIIBI paguoCBsA3M W TeNeBHIACHMs. Pamuosokamus.
DNIEeKTPOMarHuTHOE 3arps3HEHUE OKPYIKAIOIIEH CPeIbl

5.2.8

TexHuueckue yCTpPOWCTBA: MY3bIKAJIbHBIE HHCTPYMEHTHI,
yJIbTPa3ByKOBass JAMArHOCTUKA B TEXHUKE W MEIUIIMHE,
pangap, paguonpuEéMHHK, TEJIEBU30p, aHTEHHA, TeaedoH,
CBY-mreun

5.3

5.3.1

OIITHUKA

[IpsimonHeliHOE pacnpoCcTpaHEHHE CBETa B OJHOPOIHOM
cpexe. Jlyu ceera

5.3.2

Otpaxenue cBera. 3aKOHBI OTpaxkeHus cBeTa. [locTpoenue
M300pakeHM B TUIOCKOM 3€pKaie

5.3.3

5.34

IIpenomnenue cBera. 3aKkOHBl IPEIOMIICHHS  CBETa.
AOCOIIOTHBIN [MOKa3aTeb PEIOMICHUS

ITonnoe BHyTpeHHee orTpaxkeHue. llpenenpHbIl yron
IIOJIHOT'O BHYTPEHHETO OTPAKEHUS

5.3.5

5.3.6

5.3.7

5.3.8

Hucnepcus ceeta. CioxxHbIi cocTaB Oenoro ceera. L{set

Cobuparoniue ¥ paccewBaronIie JIUH3bL. TOHKas JHH3A.
@DOKyCHOE PAaCCTOSIHHE M ONTHUYECKasi Chja TOHKOW JIMH3BI.
[TocTpoenue H300paKeHH I B cobuparommx "
pacceuBaronmx  JguH3ax. Dopmyna  TOHKOW  JIMH3HL
VBennueHue, JaBaeMoe TUH30M

[Ipenensr TPUMEHUMOCTH TEOMETPUYECKON ONTUKH
HNurtepdepennius cera. KorepeHTHbIE HICTOYHUKH. Y CIIOBHS
HaOII0IeHUs MaKCHMYMOB u MHHUMYMOB B
UHTEpPEPEHIIMOHHON KapTUHE OT JBYX CHH(A3HBIX
KOT€pEHTHBIX UCTOYHUKOB

5.3.9

Hudpakus csera. JudpakuuoHHas pemeérka. YciaoBHe
Ha6J'IIO)IeHI/I$I TJIaBHBIX MaKCUMYyMOB npu HaacHuu
MOHOXPOMAaTHYECKOTO CBETA Ha TU(PPAKIIMOHHYIO PEIIETKY

5.3.10

5.3.11

[Tonapuzanus cBera

Texnudyeckue ycTpoiicTBa: O4YKH, Jyma, (oToamnmapar,
MIPOEKIIMOHHBIN anrapar, MHKPOCKOIIL, TEJIECKOII,
BOJIOKOHHASI ONITUKA, AUPPAKIIHOHHAS PEIIETKA, MOISPOUT




5.3.12

[IpakTnueckue paboTHL. N3mepenne MOKa3aTest
npenomiieHus. McciaenoBaHue CBOWCTB HM300paKEHUN B
nuH3ax. Habmronenue aucnepcun ceera

BJIEMEHTHI CIIELITUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

FpaHI/IHH IIPUMEHHUMOCTH KJIaCCHUYECKOMH MEXaHUKH.
HOCTy.]'IaTBI TEOpPHUHU OTHOCUTCIIBHOCTU: HWHBAPHUAHTHOCTH

0.1 MOAYJSI ~ CKOPOCTM  CBeTa B  BaKyyMe, [PHHIIMII
OTHOCHUTEJIbHOCTH DUHILITEHHA
0 6.2 OTHOCHUTENBHOCTH OJHOBPEMEHHOCTH. 3aMe/lIEHHE BPEMEHU
' Y COKpaIeHUE JITTUHBI
6.3 DHeprust 1 UMITYJIbC CBOOOTHON YaCTHIIBI
6.4 CBsi3b Macchl C HEPTUeH K UMITYJTLCOM CBOOOIHOM YaCTHUIIBI.
' DHeprus MoKosi CBOOOIHOM YaCTUIIBI
7 KBAHTOBAS ®U3UKA
DJIEMEHTBI KBAHTOBOM OIITUKU
711 ®oronsl. ®opmyna [lnanka cBs3u sHepruu (PoToHA C €ro
o 4acTOTOW. DHEPrus U UMIYJIbC POTOHA
712 OtkpeiTe U uccinenoBanue (orordpdexra. OnbiTel A.l.
o Cronerosa. 3akonsl potodddexra
7.1 713 VYpaBHenne OiinmreitHa g dotodddexra. «KpachHas
o rpanumna» Gpotoddpexra
7.1.4 Jasnenue ceera. OnbiTel [1.H. JlebeneBa
7.15 XUMHYeCKOe IeHUCTBUE CBETA
716 Texuuyeckue yctpoiictBa: (ortosnement, ¢GOTOAATUHK,
o cosiHeyHas Garapest, CBETOIUO/I
CTPOEHUE ATOMA
Monens aroma Tomcona. OnbiTel Pesepdopaa mo
7.2.1 HCCIIeIOBaHMIO CTpoeHus aroma. [ImanerapHas Moenb
aToMa
[Toctrynarer bopa. U3nydenue u nornomeHue GOTOHOB MPH
7.2.2 Mepexo/ie aTomMa ¢ OJHOTO YPOBHSI DHEPTHH Ha Apyroi. Buabt
cnekTpoB. CIIeKTp YpOBHEH YHEPTUU aTOMa BOJIOPO/Ia
7.2 BosnHoBeie  cBoiictBa wactuiu. BomHbel ge  bpoins.
7.2.3 KopmyckynsipHO-BOTHOBOM Ty aJli3M. Hudpakmus
ANIEKTPOHOB Ha KPUCTAIIIAX
794 CHoHTaHHOE W BBIHYXKJCHHOE H3JIy4eHUE. YCTPOWCTBO H
o MPUHIIKIT pabOTHI J1a3epa
795 TexHuueckue YCTPOMCTBA: CIIEKTPaAJIbHBIN aHau3
o (cTieKTpoCKoOT), J1a3ep, KBAHTOBBIM KOMITBIOTED
7.2.6 [IpakTuueckue padbotsl. Habmonenue nuHenvyaToro cnekTpa
7.3 ATOMHOE A1PO




7.3.1

Metoapl HaOMIOACHUS W PETUCTPAIMU  SJIEMEHTapHBIX
YaCTULL

7.3.2

OtkpeiTie pamuoakTuBHOCTH. OmbiTel  Pesepdopma mo
OMPENICJICHUI0O  COCTaBa  PAJUOAKTUBHOTO  M3TyUCHHUS.
CpoiictBa anbda-, Oera-, ramma-w3iaydeHus. BriusHuHE
PAAUOAKTUBHOCTH HA KUBBIC OPraHU3MBbI

7.3.3

7.3.4

OTtkpseiTHE NIPOTOHA M HelTpoHa. HykiioHHas Monenb sapa
Ieitzenbepra — MBanenko. 3apsia sapa. MaccoBoe YHCIO
sapa. M3oTonsl

Anbda-pacnaj. DIEeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacma.
Namma-uznyuenue. 3aKoH paJuOaKTUBHOIO paciaja

7.3.5

DHeprust CBsi3M HYKJIOHOB B sape. SnepHbie cuibl. Jledekr
Macchl sapa

7.3.6

7.3.7

Snepusle peakuuu. JleneHne U CUHTE3 sAEp
Snepusiii peakrop. Tepmosinepubliii cunres. IIpoGiemsl u

IICPCIICKTHUBLI HﬂepHOﬁ OHCPI'CTHKH. DKOJIOTHYECKHE
ACIICKTHI HI[GpHOﬁ OHCPICTUKH

7.3.8

DnemMeHTapHbIe YaCTHULBI. OTkpbiTHE IIO3UTPOHA.
OyHJaMEHTAIbHbIE B3aUMOJCHCTBUS

7.3.9

7.3.10

TexHudeckue ycTpoicTBa: AO3UMETP, Kamepa BuibcoHna,
SJICPHBINA PEaKkTop, aTOMHast bomba

[Ipaktnyeckue pabotsl. MccnenoBanue TpekoB yacTuil (110
TOTOBBIM (poTOrpadusim)

8.1

8.2

SJIEMEHTBI ACTPO®U3NKHN
Bun 3Bé3muoro Heba. Co3Be3qaus, sipKkue 3BE3/bI, TUIAHETHI,
UX BUJAMMOE JBUKCHHUE
Conneunas cucrema. [lnanersl 3emMHOl rpynmnbl. [InaHeTs-

TUTaHTHI M UX CITYTHUKHU, KapJIMKOBBIE TNIaHEThl. Masbie Tena
COJIHEUHOU CUCTEMEI

8.3
8.4

Comnre, dpotochepa u atmocdepa. CoHeuHasi aKTUBHOCTh

Ncrounuk sHeprun CosHua U 3BE3]1

8.5

3Bé3}IBI, HNX OCHOBHBEIC XapaKTCPUCTUKH: MaccCa, CBETUMOCTD,
paauyc, TEMIICpaTypa, HUX B3aUMOCBA3b. I[I/Ial“paMMa
«CHCKTpaJ'IBHBIﬁ KiI1aCC — CBECTHUMOCTBH». 3Bé3,£[BI rJ1aBHOM
IOCICIJ0BATCIBHOCTH. 3aBUCHMOCTh «Macca — CBETUMOCTb»
JJIs 3BE€3]1 TJIaBHOM IMOCIEI0BATEILHOCTH

8.6

BnyTtpennee CTpOECHUE 3BE3 . CoBpeMeHHbIe
MIPECTABICHUS] O MPOUCXOXKJIeHUU U 3Bomtonuu ConHua u
3BE37. DTanbl )KU3HU 3BE3]

8.7

Mneunsiii [IyTs — Hama ["amakTuka. CiupanbHas CTPYKTypa
lNanaxtuku, pacnpeaeneHue 3831, ra3a u nbuid. [lonoxxenue




u nemxenne Conuna B [anaktuke. [lnockas u chepuaeckas
noacucTemsl ['anakTuku

8.8

8.9

8.10

Tunel ranaktuk. Paguoranaktuky v kBasapbl. UEpHbIE IBIPBI
B s1/Ipax rajJakTHK

Bcenennas. Pacmupenune Bceenennoit. 3akon Xa606:a.
Paz6eranne ramaktuk. Bo3pact um pagumyc BceenenHoi,
teopus bonbioro B3peiBa. Mojenb «ropsueit BeeneHHoW.
PenukToBoe n3iyueHue

MacmrabHass cTpyktypa BceenenHoil. MeraranakTuka.
Hepewménnsie mpobiieMbl aCTpOHOMUU




ITPOBEPAEMBIE HA EI'D 11O ®U3UKE TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHHA OCHOBHOM OBPA30BATEJIBHOM MPOT'PAMMBI CPEJTHET' O
OBIIET'O OBPA3OBAHUA

Kon
nposep
1eMOro
TpeOoB
aHuA

IIpoBepsiemble TPeGOBAHUS K MPeIMETHBIM Pe3yJibTATAM OCBOEHHS
OCHOBHO# 00pa30BaTe/IbHOI MPOrpaMMbl CpeHero 001ero 00pa3oBaHus

1

CdopMupoBaHHOCTH YMEHUH paco3HaBaTh GU3NICCKUE SIBICHUS (IIPOIECCHI) U

O0BSACHATH UX Ha OCHOBE HN3YYCHHBIX 3aKOHOB

BJIaZ[eHI/Ie OCHOBOIIOJIararomuMun (1)I/I3I/I‘-IGCKI/IMI/I INOHATUAMHU M BCIMYHMHAMMU,

XapaKTePU3YIONTUMH (PHU3NIESCKHE ITPOIIECCHI

ChopMupoBaHHOCTH YMEHHH TNPHUMEHSATh 3aKOHBI KIACCHYECKOW MEXaHUKH,
MOJIEKYJISIPHOM (U3UKM U TEPMOAMHAMHKH, DSJICKTPOAMHAMHKH, KBAHTOBOMU
buszuku I aHanu3a U OOBSICHEHHs SBICHUM MHUKPOMHpA, MAaKpOMHUpa U
MeramMHupa, pasianyarh yCIOBHsS (TpaHHIBI, 00JacTH) NPUMEHUMOCTH
¢u3NUeCKUX 3aKOHOB, MOHMMATh BCEOOHIMIA XapakTep (QyHIaMEHTAIbHBIX
3aKOHOB U OI'PaHUYEHHOCTh MCIIOJIb30BAaHUS YaCTHBIX 3aKOHOB; aHAIU3UPOBATh
¢dbusznyecKkue MPOIECChl, HCIOJb3YsS OCHOBHBIE IIOJIOKEHHS, 3aKOHBI U

3aKOHOMEPHOCTH

C(l)OpMI/IpOBaHHOCTL YMCHHA pa3jindaTb YCJIOBUSA ITPUMCHUMOCTU Mozeen

(bu3NYECKUX TEJ U MPOLIECCOB (SIBJICHUH)

ChopMHpPOBAaHHOCTh YMEHUS peIllaTh pacyETHBIC 3a/Ja4d C SBHO 3a/IaHHOU U
HESIBHO 3aJjaHHOW (PU3MUECKONM MOJENbI0: Ha OCHOBaHMM aHalu3a YCJIOBUSA
BbIOMpaTh (hU3HUeCKHUe MOIEeNH, OTBEYatoIIe TPeOOBAHUSAM 3a/1a4H, TPUMEHSTh
dbopMyIbl, 3aKOHBI, 3aKOHOMEPHOCTU W TOCTYJAThl (PU3UUYECKUX TEOpPUH Mpu
WCIOJb30BAHUM MATEMaTUYECKUX METOJIOB PEIIEHUs 3a/ad, MPOBOJHUTH
pacu€Tbl HA OCHOBAaHWH HMMEIOIIMXCS JAaHHBIX, aHAJU3UPOBATh PE3YyJIbTaThl U

KOPPCKTHUPOBATH MCTOABI pCIICHUSA C y‘-IéTOM TOJIYUCHHBIX PE3YJILTATOB

Pemarp kauecTBeHHBIE 3ajjaud, TpeOyrolue MPUMEHEHHUS! 3HAHUM W3 pa3HbIX
pa3enoB MKOJBLHOTO Kypca (PU3UKH, a TaKKe WHTETpaIlui 3HAHUHN U3 IPYTHX
MPEAMETOB €CTECTBEHHOHAYUYHOI'O LIMKJIA: BBICTPAUBAThH JIOTUYECKYIO LIETIOUYKY
PacCyXJIEHUI C ONTOPOI Ha M3YUCHHBIEC 3aKOHBI, 3AKOHOMEPHOCTHU U (pU3ndecKre

SIBJICHUA

BJ'Ia)IeHI/Ie OCHOBHBIMHM ME€TOAAMKU HAYYHOI'O IIO3HAHHUA, HCIIOJIb3YyCMBIMU B
(I)I/IBI/IKCZ IMPOBOAUTL IMPAMBIC U KOCBCHHBIC M3MCPCHUA (I)I/ISI/ILICCKI/IX BCJINYHH,
BLI6I/IpaH ONTUMAJIBHBIA CIIOCOO HU3MCPCHUA U HCIIOJIBE3YS U3BCCTHBIC MCTObI

OIIEHKH TOTPEIIHOCTEN M3MEPEHHM, MPOBOJUTh MCCIEIOBAHUE 3aBUCUMOCTEMN




($U3MUEeCKUX BEIMYUH C HCIOJIb30BAaHHEM MPSMBIX H3MEPEHUH, OOBACHSITH
MOJIyYCHHBIE PE3yJIbTAaThl, HCIIONB3Ys (U3NUECKUE TEOPHH, 3aKOHBI U TIOHSITHS,
U JIeNlaTh BBIBOJIBI; COOMIOAAThH MpaBuiia 0€30MacHOro Tpyja MpH MPOBEACHUU
UCCIIEIOBAaHMM B paMKax  y4yeOHOro  OJKCHepUMEHTa ©  ydeOHo-
UCCIICIOBATEIIbCKOW  JEATENbHOCTH  C  HCIHOJB30BaHHWEM  HHU(POBBIX

U3MEPUTENBHBIX YCTPOMCTB U TaOOpaTOPHOTO 000PYAOBAHUS

CdopMUpOBaHHOCTh YMEHUH aHAIM3WPOBATH W OICHUBATH TOCIEICTBUS
OBITOBOM M IPOU3BOJACTBEHHOH JAEATEIBbHOCTH 4YEJIOBEKA, CBS3aHHOW C
¢u3nyeckuMu IpoueccaMy, C HO3MLIMH 3KOJIOTMYECKOH 0e3011acHOCTH;
IpPEJCTaBICHUN O pallMOHAIBHOM HPUPOAOINOIb30BAHUHU, a TAKXKE Pa3yMHOM
HCII0JIb30BaHNHN IIOCTI/I)KGHI/Iﬁ HAayKH U TEXHOJIOTHI JJIsA l[aJ'II)Hef/'IIHeFO PasBUTUA

YeJIOBEYECKOr0 00IIeCTBa

10

OnageHne pa3nuYHBIME CrIoco0aMu paboThl ¢ MHPOpManue (U3NIECKOTo
COZIEPKaHHMS C HCIIOIb30BAaHUEM COBPEMEHHBIX HH(POPMAIIOHHBIX TEXHOJIOTHH;
pa3BUTHE YMEHHUIl KPUTHYECKOTO aHalM3a M OIEHKU JIOCTOBEPHOCTH
NoJTy4aeMoi nHpopMaIu

CdopmupoBaHHOCT yYMEHUH IIPUMEHSTh OCHOBOIIOJIAraroIue
ACTPOHOMHYECKHE TOHATHUS, TEOPUH W 3aKOHBI Ui aHalu3a U OOBSICHEHUS
(GU3NIECKUX MPOIECCOB, MPOUCXOMAIINX HA 3BE3/aX, B 3BE3AHBIX CHCTEMaX, B
MEXTaJJaKTUUYECKOM cpesie; IBM)KEHUS HEOeCHBIX Tej, SBOJIIOLMHU 3BE3N U

Bceaxennoi




INEPEYEHD 2JIEMEHTOB COAEPKAHMUSA, ITIPOBEPAEMBIX HA EI'D 110

OU3UKE

Kon Kon
pasaena/r 3j1eMe
eMblI HTA

1
1.1

111

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUSA

MEXAHHWKA
KMHEMATHKA

MexaHndeckoe JABUXKCHUC. OTHOCHUTENHLHOCTD

MEXAaHUYCCKOI'O JIBMKCHUA. Cucrema orcuéra

1.1.2

1.13

114

MarepuaibHas TOUKA.

TpPacKTOPHA

Eé& pammyc-BeKkTop:
7(t)=(xle) ¥lr)=(2)),

TpaeKTOopII,

IepeMelleHe: /
AF =F(t))—7(t) =Ty =7, = x
= (Ar, Ay, A2),

Iy TE.

CIoKeHIIe TIepeMeIeHHi:

A =0y + A7,

CkopocTh MaTepuaIbHONU TOUKHU:

—7= (00,00,

U, =—L =X,. aHAIOII4HO v, =Y, U.=Z,.
t—=0

CrnozKeHHe CKopocTell: o, =0, + 0, -

Brruncnenue nepeMenieHus 1 myTu MaTepUaIbHONW TOUKH

IIPU IPSIMOJIMHEHHOM JBM)KEHUH BJIOJIb OCH X TIO TpauKy

3aBHCUMOCTH V(1)




- . _Avu _,
YCKD[}EHIIE MaTepPHAIEHOII TOYKIL a = ﬁ—\J =u = [
I larso

a =

Au . .
,=—| =(v,),". amamormaso a, =(v, )", a.=(v.)’
AL |y ' ' B o

PaBHOMEpHOE NPAMOIIMHENHOE ABUKECHUE:

xX(t) = xXg + Vpyt

1.15
Ve (t) — vy, = const
PaBHOYCKOpEHHOE NIPSIMOINHEHHOE ABHKEHHE!
at”
x(t)=x,+u,t +——
v(r)=v, +at
116 a, = const
ng - U.l‘.'r = za.'f [IE _xl]
v, +L
IIpi IBIGKEHINI B OHOM HalpPaBIeHHH MyTh §'= L
CBobonHOe masieHne. Y CKopeHHe CBOOOIHOTO TaIeHHUSI.
Vi 13 ﬁo
1.1.7

Yo o

[0 Xo ‘(

I[BI/I)KGHI/IG TCI1a, 6pOI_HCHHOI‘O o yrijioMm o K ropu30oHTY:




[.r{r} =x; +U, f=x+U,cosa-f

v.(t)=v,, +gt=p,5mna— gt

=0

=—g=const

{ux(r] = U, =, oS0
{gx
[=}
oy

KpuBonuneiinoe npuxenue. [[BrkeHne MaTrepualibHOM
TOYKH IO OKPYKHOCTH.
VYrioBas v IMHEWHAsI CKOPOCTh TOUKHU:

v = wR

1.1.8 [Ipu paBHOMEPHOM ABUKEHUU TOUKH MO OKPYKHOCTH
2T 5
w=—=2mV
T
. leHTpocTpeMUTENbHOE YCKOPEHHE TOUKHU:
v2

Ayc =?= w?R

. [lomHOE yCKOpEHHE MaTepruaIbHOU TOUYKHU

TBép}IO@ TCJIIO. HOCTYHaTeJ'IBHOC " BpalllaTCJIIbHOC ABUKCHUC

1.1.9 .
TBEPAOTO TENA
1.2 JINHAMUKA
191 NuepunaneHbie cucremsl otcuéra. Ilepsriii 3akoH HeroToHA.
o [Ipuniun otHOcuTENnbHOCTH ["anunes
Macca tena. IIlnoTHOCTE BellecTBa:
m
1.2.2 p= v

1.2.3 Cuna. [IpuHIMI cynepro3nLuy CHUIL:




- - -

FpaBHOAeﬁCTB = Fl + F2+' -

Bropoii 3akon HeroToHa: ajist matepuanbHoit Touku B UCO

>
>

Fl = ma1
;
1.2.4 Ap = FAt
npu
F = const
-
Flz F. 21
195 Tpetuii 3akoH HeroTOHA 11711 MaTepUaibHbIX TOUYEK:
Fip = =F5
3aKOH BCEMHUPHOrO TATOTEHUS: CUJIbI TPUTSHKEHUS MEXKIY
TOYEYHBIMU MaCCAMH PaBHBI
mpm,
F=6G6———
R2
Cuna tsxectu. LleHTp TsbkecTH Tena. 3aBUCHMOCTh CHIIbI
1.2.6

TSKECTHU OT BBICOTHI h HaZ MOBCPXHOCTHIO IIJIAHETHI paaAnyCoOM

RO:
GMm

"9 = Ry + h)?

1.2.7

Cuna ynpyrocrtu. 3akoH ['yka:
FE, = —kx




Cuna tpenusi. Cyxoe TpeHue.
Cuna TpeHUs CKOJIbKEHHUS:
Fp = uN

1.2.8
Cuna TpeHus nokos:

Koadduument tpenuns

[laBiienue:

1.2.9 p=-—=

1.3 CTATHUKA

—

F

MOMEHT CHJIBI OTHOCHTEIBHO OCH BpalCHUsA:

131 IM| = FI, rae | — mieuo cuier

>

F

OTHOCUTEJIBHO  OcCH,  mpoxoxasamed  uyepes  Touky O
MEPIEHIUKYIISIPHO PUCYHKY
entp macc Tena. LleHTp Macc cucTeMbl MaTEpPUAIIBHBIX

TOYCK:

- -

myry + myr+...

T =
132 HeM- m1 + m2+. .

B onHOpOIHOM TTOJIE TSXKECTH
(g = const)

HEHTP MacCC TCJIa COBIAAACT C €ro HCHTPOM TAKCCTH

VYcnous paBHoBecus TBEporo tena B MCO:
133 fM1 +M,+...=0
\[}7‘1 +F,+...=0




3akoH [lackansg

JlaBnenue B xKuAKOCTH, nokoseics B UCO:

p = po + pgh

3akoH Apxumena:

>
>

FApx = _PBbITECH

€CJIM TCJIO U X KHUAKOCTB ITIOKOATCA B I/ICO, TO

FApx = ngBbITeCH

VYcioBue m1aBaHus TEN

1.4

3AKOHBI COXPAHEHUA B MEXAHUKE

I/IMHYJ'IBC MaTepHaHBHOﬁ TOYKH:

- -

p =mv

I/IMHYJ'IBC CUCTCMBI TCII.

- -

P =P + p2+

3aKOH M3MECHEHUS M COXPAaHCHHS UMITYJIbCa:
B UCO

- -

Ap = A(pl + p2+' . ) = FlBHe]_LIHAt + FZBHemHAt-I-' .-

B CO , ecnu

, €CITH

> -

FlBHeu.m + FZBHeLuH+- =0

PeakTuBHOE ABHKEHHE




1.4.5

F

Ar X
Pabota cwitbl Ha MaioM MNEPEMCIICHUN

:1=|}?'|-|.if|-c05 a=F, - Ax

a F

D
MOoOIHOCTE CHUJIBI:

CCJIM 3a BpEMs

At
paboTa CHIIBI U3MEHSIETCS Ha , TO MOIIHOCTD CHIIBI
Ad
P=— =F-v-cosa
Ay
Kunernueckast sHEprust MaTepruaaIbHON TOYKH:
mv?  p?
o =5~ = om
1.4.6
3aKOH U3MEHEHMSI KHHETUYECKOM SHEPTUU CUCTEMBbI
MatepuanbHbIX Touek: B UCO AEkun = Al + A2 + ...
[TorenmmansHas 3HEPrUs:
JUISL TOTEHIIMAIIBHBIX CHJT
A12 = E1n0TeHu - EZHOTeHu_= AEHOTeHu
147

IloTenumanpHas OHEPTHUA MaTepHaHBHOﬁ TOYKHU B

OOHOPOJHOM ITI0JIC TAXKECTHU:




EHOTeHu =mg h

[orennmansHast SHEPrus ynpyro aeGopMupoBaHHOTO Teja:

kx?
EHOTeHu = T

3aK0H U3MEHEHUSA U COXpPaHCHUA MEXaHUYECKOU OHEpPIUu:
Euex = Exam + Emmma
1.4.8 B HHCO AE,ex = Agcex senoren. cans
B IICO AE,x = 0, eCII Azcex menoresn cax = 0

1.5 MEXAHUWYECKUE KOJIEFAHUMA 1 BOJIHBI

l'apmonnueckue  kojeOaHHMs ~ MaTepUAIbHOM  TOYKH.
Ammuiutyna u ¢aza xonedbanuil. Kunemaruueckoe onucanue:
x(f) = Asin( @t +o, ),
v (1) =x.
a(d=(v,), =) =a +o'x=0,
IZIE€ X - CMCILEHUE U3 PABHOBECHS.

Z[I/IHaMI/I‘leCKOG OIIMCAaHUC!:

ma, = —kx,
rae
k = mw?
151
. JTO 3HAYHT, YTO
E, = —kx.
DHepreTu4ecKkoe OnMcaHue (3aKoH COXpaHEeHUs

MEXaHH4YECKOI 3HepFI/II/I)Z

CBs3b AMIUIUTY Bl KoJIeOaHMit CMCIICHUA MaTCpHaHBHOf/'I

TOYKH C aMIUTUTYJIaMU KOJieOaHu# €€ CKOPOCTH U YCKOPEHUS:

Upee =0, @ =04




[lepuon u yactoTa KoseOAHUIA:
2 1

0 v

[Tepuox manmbix CBOOOJHBIX KOJICOAHMH MaTEeMaTHYECKOTO

MasiTHUKA:
1.5.2
T= 2:[\/1
g
[lepron cBOOOIHBIX KOIEOaHUI IPY>KUHHOTO MasiTHUKA!
m
T =2 |—
Ik
153 Boinyxnennsie konebanus. Pesonanc. PezonancHast kpuast
[lonepeunsle  u  mpojosibHble  BOJIHBL.  CKOpOCTh
pacpoCTpaHEHUS U JIJIMHA BOJIHBIL:
v
A=vT =—
15.4 v
WNuTtepdepennus u nudpaxius BOJIH
155 3ByK. CKOpOCTh 3BYyKa
2 MOJIEKVYJISAPHAS ®U3UKA. TEPMOAMHAMUKA
2.1 MOJIEKVYJISAPHAS OU3NKA
Mopenu cTpoeHus ra3oB, KUAKOCTEN U TBEPABIX Teil. IlycTh
TepMOAMHaMHueckas cucrema (temo) coctour u3 N
OJIMHAKOBBIX MOJIEKYJI. Toraa KOJIu4ecTBO BEIIECTBA
N m
V=—=—
Ny
2.11
rae
Ny

—4uciio ABOrajipo, M — Macca CUCTEMBI (Tena),

U

— MOJIIpHasA Macca BCUICCTBA




2.1.2

TennoBoe ABWIKCHUC aTOMOB U MOJICKYJI BCIICCTBA

2.1.3 B3aumoneiicTBrue yacTuIl BeliecTBa
2.14 Huddysus. bpoyHoBckoe ABHKEHHE
2.1.5 Monenb uneansHoro rasa 8 MKT
CBs13b MEX]ly JaBJICHUEM U CpEAHEN KMHETUYECKOW IHEPTUEH
MOCTYIATEIBHOTO TEIIOBOTO IBUKECHHUS MOJICKYJT UICaTbHOTO
ra3a (ocaoBHoe ypaBHeHue MKT):
p—lm,nul—zn Ifm””u: _inz
3 31 2 3
2.1.6
rae MO — macca OHOW MOJIEKYJIHI,
N
n=-—
%4
- KOHIICHTPAIIUS MOJICKYJI
2.1.7 AbcomtotHas Temnepatypa: T =t +273K
CBsi3p TemmepaTypbl ra3a cO CpeIHEHl KHHETHYeCKOM
SHEpruel TOCTYNMATeNbHOIO TEIJIOBOTO JIBIXKEHHS €ro
MOJIEKYJI:
2.18 — (mg') 3
& .=|——|==kT
L2 2
2.19 VYpasaenue p = nkT
2.1.10 Mopenb ueanbHOTO ra3a B TEPMOJIMHAMHUKE:




| Vpaprerse Menrereera — Kiareipora
| BhIpevkeHHe V14 BHYTPeHHEH 3HepIHH
VpaBHeHHe MeHeneera — KameiipoHa (mpimeH!
3AMIICI):
pRT

pV=%RT = vRT = NkT, p=t-.

BrIpakeHie 119 BHYTpeHHell SHepII 0IHOaTOMHOT
raza ([IpHIMeHIMEBIe (POPMEI 3aIICH):

U=2VRT =2 NkT =22 RT =ve T=2 p¥
2 2 21 veoo2

2111

3aKoH Z[aJ'ILTOHa JJIA JaBJICHHA CMCECHU PAa3pCKCHHbBIX I'a30B:

P =P + p2+

2.1.12

N3omporieccs! B pa3pe’KeHHOM Ta3e ¢ IMOCTOSIHHBIM YHCIIOM
Mostekys N (C MOCTOSIHHBIM KOJTHYECTBOM BEIECTBA V):
n3zorepma (T = const): pV = const,

nzoxopa (V = const):

1%
== t
T cons

nzobapa (p = const):

V— t
T—COTLS

I'padmaeckoe npencrapnenue nzonporeccos Ha pV-, pT-u VT-
JarpaMMax.

OO0beMHEHHBINA Ta30BbIH 3aKOH:

pV ,
T = cons

JJI ITIOCTOSAHHOI'O KOJIMYECTBA BEIIICCTBA V.




HaCLIIJ_[eHHBIe U HCHACBLIIMICHHBIC TIIaphbI. KauyectBennas

3aBUCUMOCTD IIUIOTHOCTH W AaBJICHUA HACBIIICHHOI'O I1apa OT

2113 TEMIIEPATypPhl, UX HE3aBUCUMOCTh OT 00bEMa HACHIIICHHOTO
napa
BrnaxHocTs Bo3ayxa.
OTtHocuTeNbHAS BIAYKHOCTH:
21.14 ¢ _ Prapa (T) _ Prapa (T)
pHaCbILU,l'Iapa (T) pl—lacmmnapa (T)
9115 H3MeHeHue arperaTHbIX COCTOSIHUM BEILECTBA: UCHAPEHUE U
o KOHJICHCAIIMSI, KUTIEHUE )KUJIKOCTU
N3meHeHue arperaTHbIX COCTOSIHUN BEIECTBA: IUIABICHUE U
2.1.16
KpUCTAITU3AIUS
2.1.17 [IpeoOpazoBanue YHEPTUH B Pa30BBIX MEPEX0Iax
2.2 TEPMOJUHAMUKA
2.2.1 TennoBoe paBHOBECHE U TeMIlepaTypa
2.2.2 BuyTpennss sueprus
Tennonepenaua kak crocod U3MEHEHHsI BHYTPEHHEN YHEPTHH
2.2.3 0e3 coBepiieHus padboTel. KoHBeKuMs, TEMIONPOBOAHOCTH,
W3ITy4eHue
KomunuecTBo TemiaoTHI.
294 VY nenpHas TETIOEMKOCTD BEIIECTBA C:
Q = cmAT
V nenbHas TemoTa napoodpaszosanus L: Q = Lm.
2.2.5 VnenbHas TermoTa miasiaeHus A Q = Am.
VY aenbHas TEIUIOTa cropaHus ToruwBea : Q = gm
DnemMeHTapHas padoTa B TEPMOJAMHAMHUKE:
A = pAV
2.2.6
Boruucnenune pabotel mo rpaduky mpomecca Ha pPV-
TuarpamMme
[IepBrlii 3aKOH TEPMOANHAMUKH :
2.2.7 Q2 =AU, + Ay = (U, — Uy) + Ay




Annabara:
Qi2=0= A1, = (U; —Uy) =AUy,

2.2.8

Bropoii 3akon TepMoanHamMuku. HeoOpaTtumble nporecchbl

2.2.9

[Tpunnune! gerictBus TernoBbix MmamuH. KIT:

o, ) @)

ZHarp ZHarp ZHarp

r'|=

2.2.10

2211

MaxkcumansHoe 3HaueHue KII. [ukn Kapho:
Tarp — Taom 1 T,

T T

HiTQ Harp

max N = Ny =

ypaBHeHI/Ie TCIIJIOBOT'O 6aJ1cha:
Ql +QZ +Q3+= O

SJIEKTPOAMMHAMUKA

3.1

SJIEKTPUYECKOE ITIOJIE

3.11

3.1.2

3.1.3

DnekTpu3anus Tel U €€ NPOsBICHUS. DIEKTPUUECKUN 3apsil.
JlBa Buma 3apsiga. DIeMEHTapHBIA SJICKTPUUYCCKUAN 3apsil.
3aKOH COXpaHEHUs ANEKTPUUECKOro 3apsaa
B3aumopeiictBue 3apsinoB. Toueunsie 3apsiibl. 3aKOH
Kynona:

B OJHOPOJHOM BEILECTBE C TUIICKTPUUECKON

MIPOHUITACMOCTBIO

F=k|g1|-|1q: — 1 |{?1|'§":

g1 dmsg, 17

aﬂeKTpI/I‘-ICCKOC mone. Ero pgeicTBue Ha QJICKTPHUYCCKUC

3apsabl

3.1.4

Hanpsk€HHOCTD 37€KTPUUECKOTo MOJIS:




3.15

3.1.6

3.1.7

>

* F

E=——
ql‘[po6l—[blﬁ
ITose Toueynoro 3apsja:
q
Er = k )
r
OJIHOPOJIHOE TI0JIE:
E = const.

KapTunbl 1uHuN HaNnpsHKEHHOCTH ATUX TTOJICH

IToTeHnuanbHOCTh QJICKTPOCTATHYCCKOI'O I10JIA.

Pa3nocTh moTeHIIMAIOB ¥ HANTPSHKCHHE:
A1z = q(¢p1 — ¢2) = —qAp = qU.

HOTGHHI/IaJII)HaH OHECpIrusa 3apdala B JJICKTPOCTATUYCCKOM

I10JI€C:

W =q¢

A=-AW

IloTenuman QJICKTPOCTATUYCCKOT'O ITOJIA:

¢_ﬂ
q

CBs13b HANPSHKEHHOCTH TOJIA U PA3HOCTH NOTEHIMAJIOB JUIS

OJTHOPOJTHOTO 3JIeKTpocTaTrueckoro nmoisi: U = Ed

HpI/IHHI/IH CYHnEpHO3UIHHU SJICKTPUICCKUX oJei:
E = El +E2+,¢ == ¢1 +¢2+

[IpoBOAHMKY B 3JIEKTPOCTATUYECKOM IIOJIE.
VYcnoBre paBHOBECHS 3apsAA0B: BHYTPH IIPOBOIHUKA
Et=0

, BHYTPH U Ha ITIOBEPXHOCTHU IPOBOJHUKA (¢ = CONSt




3.1.8

3.1.9

3.1.10

3.1.11

3.2

321

I[I/IBJIeKTpI/IKI/I B SJICKTPOCTATUYCCKOM

Z[I/I3J'I€KTpI/ILI€CKa$I IMPOHUIACMOCTD BCIICCTBA €

Kongencarop. DneKkTpoéMKOCTh KOHIEHCATOPA!

q
€=~
U

BHCKTpOéMKOCTB IIJIOCKOI'O KOHACHCaTopa:

€S
= 0 :gCO

d

HapannenLHoe COCAMHCHUEC KOHACHCATOPOB:

q=q,+qx+....,U; = Uy =..., Chapann — G4 + G2+

ITocnenoBaTenbHOE COeTUHEHUE KOHICHCATOPOB:

1 1 1

U=U1+U2--.,q1=q2=...,c Cl Cz
nocn

OHeprus 3aps>KEHHOr0 KOH/IEHCATopa:

_qU_CUz_q2

N 2 2C
3AKOHBLI ITOCTOAHHOI'O TOKA

Cuia Toka:

ITocrogunsiii Tok: | = const

Jlst moctostHHOTO TOKa ( = |t

=—+—+..

II0JIC.

3.2.2

Ycaopus CYHICCTBOBAHUSA SJICKTPUYICCKOTO TOKA.

Hanpsioxkenne U u OJIC E

3.2.3

3akon OMa 1t y9acTKa IeTn:




3.2.4

DneKTpuuecKoe COIIPOTHBIICHUE. 3aBUCHUMOCTh
COINPOTHUBIICHUSI OAHOPOIHOTO MPOBOJHUKA OT €ro JJIUHBI U

cedcHHUs. Y AeTIbHOE COIIPOTUBJICHHUEC BCIICCTBA.

l
R=p§

3.25

Ucrounuku Toka. J]C uctounnka Toka:

ACTOpOHHI/IXCI/IJ]

q

E =

BHyTpeHHee cOnpOTHUBIIEHHE HCTOYHUKA TOKA

3.2.6

3akon OMa J17151 TOJTHOM (3aMKHYTOM ) 3NIEKTpUUecKol nenu: E

= IR + Ir, oTkyna

3.2.7

[TapannenbHoe coeMHEHUE TPOBOAHUKOB!
I=11+12+..,Ul=U2=.,
1 1 1

— =t —+..
Rnapann Rl RZ

HOCHGZ{OB&TCHLHOC COCAUHCHUC ITPOBOAHUKOB:
UsUL+U2+.., 11=12=..,
Rioen = Ry + Ry+...

3.2.8

Pabota >nektpuueckoro Toka: A = [UL.




3akon Jlxxoyins — Jlenna:
Q =I?Rt

Ha pesucrope
UZ
R:Q =A=12Rt=IUt=Ft

MOIIHOCTB 3JIEKTPUYECKOTO TOKA:

AAd .
P=— =1IU
Af a0
TemoBast MOLTHOCTB, BBIIENSIEMAst HA PE3UCTOPE:

-
i

L."

2 -
329  PelR=7=IU
MoOIIHOCTh HCTOYHHUKA TOKA:
AA
v
Ar—s0
CBOOOJHBIE  HOCHTENM  DIEKTPUYECKHX  3apsSioB B
3210 MpPOBOJHUKAX.  MexaHu3Mbl  OPOBOJAUMOCTH  TBEPIBIX
o METAJUIOB, PAacCTBOPOB M PACIJIaBOB JJIEKTPOJIMTOB, Ta30B.
[TonynpoBoauuku. I10ynpOBOTHUKOBBIA U0/
3.3 MATHUTHOE IIOJIE
Mexaaudeckoe B3aMMOACHCTBHE MAarHuToB. MarHuTHOE
none.  Bexkrop — marmuTtHOM < mHAyKuuu.  IIpuHnun
CyNepHO3HUIIMU MarHUTHBIX MOJIEH:
331 B =B;+B,+..
JIluann  wWHAOYKIMU MarHuTHOro mnousiss. KapTtuHa nuHUMiA
WHyKLIHUH MarHUTHOT'O oI MOJIOCOBOTO u
MOJAKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB
OnbiT Opcrena. MarHUTHOE TMOJE TMPOBOJHHKA C TOKOM.
339 Kaptuna nuHUNA WHAYKIMA MAarHUTHOTO TOJIS JJIMHHOTO

IpsMoro IIPOBOAHHKA n 3aMKHYTOT'O KOJIbIIEBOT'O

IIPOBOJHHKA, KaTYLIKU C TOKOM




3.4

3.3.3

Cuna Amnepa, €€ HanpaBJIEHUE U BEJINYUHA:
F, = IBlsina

, IA€ O — YI'oJI MCXKIY HallpaBJICHUEM ITPOBOAHHKA U BEKTOPOM

>

B

Cuna JlopeHiia, e€ HanpaBJIE€HUE U BEIUYUHA:

Fnop =1 q | vBsina

/i€ 0L — YToJl MEeXAY BEKTOpaMHU

>

v
3.34
u
B
. JIBmKeHHe 3apspKeHHOW YacTHIBI B OAHOPOJHOM MarHUTHOM
noJie
SJIEKTPOMATHUTHA S MHAYKIWA
[ToTOoK BEKTOpa MarHUTHOW MHIYKIIMH:
® = B,,S = BScosa
34.1 ny /B
4
G2
34.2 SIBnenue anekrpomarHuTHOM nHAYKIMK. D/]C nHayKmMu
3aKOH 3JeKTpOMarHUTHOW uHAyKIKu Papanes:
AD
3.4.3 E=—r|] =-0
Az A
u‘E u'n'
34.4 A 7 ]
7




3J1C uHIyKIMU B IPSIMOM IIPOBOIHUKE JUTUHOIA |,

JABMXYIIEMCS CO CKOPOCTBIO

>

1%

(vli)
B OJTHOPOAHOM MAruvuTHOM II0JIC B:
| E; |= Blvcosa

, [A€ O — YIroJl MCXKy BEKTOPOM B u HOpMAJIbIO

.

n

K IINIOCKOCTH, B KOTOpOﬁ JICKAT BECKTOPLI

>
.

lnv
; €CId
l
1
B
, 1
v
TO
| E; |I= Blv
345 [IpaBusno Jlenua
NHIyKTHBHOCTD:
o
L=—
3.4.6 I
, wa @ = LI

Camounnykuus. IC caMOMHAYKIUU:




A
E =— EL =—1II
—0

SHGPFI/ISI MArauMTHOIO ITOJIAA KaTyIIKU C TOKOM:

3.4.7 W, = L
4. L=
3.5 OJIEKTPOMAT'HUTHBIE KOJIEBAHMA 11 BOJIHbI

Konebarenbusbiii koHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIC

KOHe6aHI/I5{ B NACAJIbHOM KOHe6aTeHBHOM KOHType:
[q[ t)=q,..sin( ot +q;)

]fffﬁl =g, =, cos( @t + @) =1 cos(cr +q)

3.5.1 dopmyiaa Tomcona:
T =2nVLC
, OTKy/Ia
2T 1
w=—=—=
T LC

CBs3b AMIUIMTYABI 3apAJa KOHACHCATOpaA C aMHHHTYHOﬁ CHIJIbI
TOKa IIpU CBO60,I[HHX SJICKTPOMAIrHUTHBIX KoJIe0aHUSIX B

uJealbHOM KoJiebaTeTbHOM KOHTYpE:

Dorax = —

o

3aKkoH COXpPAaHCHUA OHCPIruru B HUACAIIBHOM KOJIeOaTeILHOM

KOHTYpE:
3.5.2

353 BoinyxeHHBIE 3JIEKTpOMarHUTHbIE KosiebaHus. Pesonanc




[lepemennsiii Tok. [IponsBoacTBo, nepeaaya u norpedieHne

ANEKTPUYECKOM SHEPTUU

> cu’ LI’ _cu’ LI’
+ = R = TR = const.
2 2 2 2
CBoiicTBa 3J€KTPOMAarHUTHBIX BOJIH. B3anMHas opueHTanus
BEKTOPOB B 3JIEKTPOMArHUTHOM BOJIHE B BaKyyMe:
355 -
E1Blc
356 [lIxana 3JIEKTPOMArHUTHBIX BOJIH. [Ipumenenue
9JIEKTPOMArHUTHBIX BOJIH B TEXHHUKE U OBITY
3.6 OIITUKA
36.1 [IpsmoninHENHOE pacHpOCTPAaHEHUE CBETA B OJHOPOJIHOU
cpeae. Toueunslit ucrounuk. JIyd ceera
3aKOHBI OTPAKEHUSI CBETA.
a=p
3.6.2
alp
T7777777777
3.6.3 [TocTpoenne n3o00pakeHHi B INIOCKOM 3epKaiie
3aKOHbBI IPEJIOMJIEHUS CBETA.
[Ipenomiienue cBera:
nysina = n,sinf.
AOGCOTIOTHBIN MMOKa3aTeNb MPEIOMIICHHUS:
3.6.4 c
Nage = —
abc v

OTHOCUTENBHBIN TTOKa3aTeNb MPETOMIICHUSI:
n, vV

ng vy

nOTH




Xox JIy4el B ipu3Me.
\"1 = \'2 - .”'1}.1 = .”2}.2
CooTHOIIEHHE 4YacTOT M COOTHOLIEHWE MJIMH BOJH IIPU

nepexoac MOHOXPOMATHUYCCKOTO CBCTa UYCPC3 TI'paHULly

pasaciia ABYyX ONTHYCCKUX CPE:

Hy<Hh 1y
oy B
3.6.5 [lomHOE BHYTpEHHEE OTpaXKEHUE.
[IpenenbHbI yroil MOJIHOIO BHYTPEHHETO OTPasKEHUS:
. 1 n;
Sinay, = =—
Noru n
Coluparoniiue W pacceuBaroIIve JWH3BL. TOHKas JIMH3A.
@POKyCHOE PaCCTOSIHUE U ONTUYECKAsl CHJIa TOHKOM JIMH3bI:
D 1
3.6.6 ==
F
®opmyiia TOHKOH JTUH3bI:
1 1 1
— 4 —=—=
d f F
3.6.7

VBenuueHue, 1aBaeMoe JTUH30M:

h 1f1
P=9="a




F\ h
f

e

B cnyuae paccenBaronieit JMH3bI:

3.6.8

3.6.9

1
D0 = F =—0,
D

I' = =

h 1f1
- d !

Xox myda, IpOUIEAIero JUH3Y MO/ MTPOU3BOIBHBIM YTIIOM K
e€ mmaBHOW onTHYeckor ocu. IlocTpoeHme wu300pakeHUI
TOYKH U OTpE3Ka MPSMON B COOMPAIOIINX U PACCEHBAIOIINX

JIMH3aX U UX CUCTEMax

®0T0annapaT KaK ONTHYECKHUH HpI/I60p. I'ma3 kak onTuyeckas

cucreMma

3.6.

3.6.11

WNuTtepdepennus ceera. KorepeHTHbIE HCTOYHUKHU. Y CIIOBHS
HaOI0AeHUS MaKCHMYyMOB " MUHUMYMOB B
UHTEpPEPEHIIMOHHON  KapTHHE OT JBYX CHH(]a3HBIX

KOTCPCHTHBIX HCTOYHUKOB:

MaKCIIMYMBEI — A=2m ; m=0+1+2 +3

A
MITHIIMYMBI — ﬂ:{zm+l_];, m=0,+t1,+2 +3___

&

Hudpakius csera. JudpaxknuonHas pemérka. YciaoBue

Ha6J'IIO)IeHI/I$[ rIaBHBIX MAKCHMMYMOB TIIpH HOPMAaJIbHOM




maaCHU MOHOXPOMATHUYCCKOI'0 CBECTA C [[JII/IHOI\/'I BOJIHBI A Ha

pemérky ¢ nepuoaom d:

dsing,, =mA,m=0,+/-1,+/-2,+/-3,..

3.6.12 Jucnepcus cera
4 KBAHTOBAS ®U3UKA
4.1 KOPITYCKVYJISIPHO-BOJIHOBOM 1Y AJIU3M
41.1 I'unote3a M. [1nanka o kBantax. ®opmysna [Inanka: E = hv
®oronbl. JHeprus GoToHa:
E=hp= he
= hv = 1= pc
4.1.2
Nmmynbe doToHa:
_E h h
P=C=7C 772
4.1.3 ®orordpdext. OnbiThl A.I'. Croneroa. 3akons! potorddexra
VpaBuenue DitHmreitHa 115 hoTodrPdexra:
E¢0T0Ha = ABbIXOﬂa + Elcm-lmax'
rae,
4.1.4 hc
E¢0T0Ha =hv = 7'
h
ABbIXOﬂa = thp = A_C
Kp
2
Erunmax = = Zmax = eUs,
JlaBneHue cBera.
4.1.5 JlaBiieHHE cBETa Ha MOJHOCTHIO OTPAKAIONIYIO MOBEPXHOCTH U
Ha TIOJTHOCTHIO MOTJIONIAIONTYI0 TOBEPXHOCTh
4.2 OU3UKA ATOMA
421 [InanerapHas mozens aToma




[Mocrynarer bopa. M3nydenue u morniomieHne (GOTOHOB MPH

repexojie aToMa ¢ OJJHOTO YPOBHS SHEPTUH HA JPYTO:

4.2.2 J
¢
;jvﬂ”? = " = |EH _EHJ
“mn
JIunenyaTele CIIEKTPBI.
CrniekTp ypOBHEM 3HEPruu aToMa BOJOPOAA:
4.2.3 —13.65B
E =——", n=123 ..
n*
4.3 OU3NKA ATOMHOI'O APA
431 Hyxnonnas monens sinpa I'eiizenGepra — MBanenko. 3apsij
- anpa. Maccosoe uncio sapa. M3oromnst
PagnoakTMBHOCTS.
Annda-pacnan:
A A4 4
7 X—>> Y+ ,He
bera-pacnan.
DNeKTPOHHBIN B-pacna:
4.3.2
A A 0 ~
zX—=> Y+ je+v,
[TozutponnsIii B-pacnan;
A A 0= ., o,
N 0Y + €+ v,
I'amma-usimydenue
3aKOH paJln0aKTUBHOIO pacnajia:
-t
N(t) = Ny * 2T
4.3.3
[Iyctb M — Macca palioaKTUBHOTO BellecTBa. Toraa
-t
m(t) =mgy* 2T
4.3.4 SAnepusle peakuuu. JleneHne u CUHTE3 sAep




YYEBHO-METOJIMYECKOE OBECHEYEHUE OBPA30BATEJBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI 1151 VAEHUKA

METOAUYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET
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