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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 1o ¢Qusuke Ha YypoBHE cpeaHero oOiero o0pa3oBaHUS
pa3paboTaHa Ha OCHOBE MOJIOKEHUW M TpeOOBaHWI K pe3ylibTaTaM OCBOCHUS
OCHOBHOU o0Opa3oBaTenbHON mporpammel, npeactaBieHHbix B @I'OC COO, a
Takxke ¢ yu€toM (enepanbHOl paboueld mporpamMmbl BocnuTanus U Konueniuu
npenoAaBanusi yueOHoro npeamera «dusnka» B 00pa30BaTeNbHBIX OpraHU3aIUsAX
Poccuiickoit ~ ®depepanuu, — pealu3ylOIIMX  OCHOBHbIE  00pa30oBaTelIbHbBIC
MIPOTPaMMBL.

[Iporpamma no ¢usuke onpeaensier 00s3aTeNbHOE MPEIMETHOE COIEPIKAHUE,
YCTaHaBIMBAET PEKOMEHAYEMYIO MOCIEA0BATEILHOCTh U3YUEHUSI TEM U Pa3JIesioB
y4eOHOro mpeaMeTra ¢ y4€TOM MEXKIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3EH,
JOTUKM y4eOHOro TMpolecca, BO3PACTHBIX OCOOEHHOCTEW  O0ydaromuxcs.
[Iporpamma no Qusuke ma€t MpeACTaBICHHE O MENIX, COJEpXKaHUM, OOIIeh
CTpaTeru OOy4YeHMs, BOCHUTAHUS U Pa3BUTUA OOYYAIOIIMXCS CpEICTBAMU
yueOHoro npeamera «duzrka» Ha yrayOoJIEHHOM YPOBHE.

N3yuenne kypca Quinku yrayOJEHHOTO YPOBHSI MO3BOJISIET pPEaM30BaATh
3a1aud TPOoQEeCcCUOHATBLHON OpPUEHTAIMK, HAMPABJICHO HA CO3/IaHHE YCIOBUW st
MPOSIBJICHUSI CBOMX HWHTEJJIEKTYaJbHBIX M TBOPYECKUX CIIOCOOHOCTEH KaxKJIbIM
oOyyarommmcsi, KOTOpble HEOOXOAUMBI [IJisi MPOJOJDKEHHS O00pa3oBaHUsl B
OopraHu3anusax MNpoPEecCUOHATBHOIO O00pa30BaHUs MO Pa3IUMYHBIM  (PUIHUKO-
TEXHUYECKUM U UHKEHEPHBIM CIEIIHATIBHOCTSIM.

B nmporpamme 1o (Qusnuke oOnpenensioTcs IMIIAHUPYEMble Pe3yJIbTaThl
OCBOCHHMS Kypca (PU3MKH Ha ypPOBHE CPEIHEro 00I1Iero o0pa3oBaHus . TUIYHOCTHHIE,
MeTamnpeMEeTHbIe, TpeaMeTHbie (Ha  yriiyonéHHoMm — ypoBHe).  HayuHo-
METOJI0JIOTUYECKOM OCHOBOM Juisi pa3pabOTKH TpeOOBaHUN K JIMUHOCTHBIM,
METaNpeIMETHBIM W TPEAMETHBIM pe3yjibTaTaM OOYyYalollUXCs, OCBOMBIIHUX
nporpaMmy 1o (¢uU3MKE Ha YpPOBHE cpeaHero oOmero oOpa3oBaHus Ha
YII1yOJIEHHOM YPOBHE, SIBJSIETCSI CUCTEMHO-AEATEIbHOCTHBIN MOAXOI.

[Iporpamma no ¢u3uKe BKIIOYAECT:

IJIaHUPYEMbIE PE3yIbTaThl OCBOCHUS Kypca (Pu3uku Ha yriayOJnéHHOM
YpOBHE, B TOM YHCJI€ MPEIMETHBIE PE3yJIbTAThI 110 T'0JIaM O0YyYECHUS;

cojiepkaHue yueOHoro npeamera «Gu3nka» Mo rojaM o0y4eHusl.

[Iporpamma 1o ¢u3uKe HMEET MNPUMEPHBIM XapakTep M MOXKET ObITh
WCIIOJIb30BaHa YUUTENIIMHU (DU3UKH JIJI COCTABJICHUSI CBOUX PA0OUUX MPOTPaMM.

[Iporpamma no ¢u3MKe HE CKOBBIBAET TBOPUYECKYIO UHUIIMATUBY YUHUTENICH U
MPEOCTAaBISICT BO3MOXHOCTH JJI pealiv3alid  Pa3JIMYHbIX METOANYECKUX
MOAXOJ0B K TMpenojaBaHui0 (PU3NKKW Ha YriayOJIEHHOM YpOBHE MpPHU YCJIOBUU
cOoXpaHEeHHs 00s13aTeIbHOM YacTH COAEPKaHUS Kypca.



du3nka Kak Hayka O HauOosiee OONIMX 3aKOHAX MPUPOJIbI, BHICTyNas B
KadyecTBE y4eOHOro MpeiMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJaJ B CUCTEMY
3HaHuM 00 okpyxaroiiem mupe. llIkonpHbIN Kype Pusnku — cucteMooOpa3yromun
JUISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOJBbKY (PU3UYECKHE 3aKOHBI
Jie)KaT B OCHOBE TMPOIIECCOB M SBJICHUH, H3y4aeMbIX XUMHUEH, OHOJIOTHEMH,
dbuznueckort reorpaduert u acTpoHomuen. Mcmonp3oBaHWE W aKTHMBHOE
NpuMeHeHue (U3NYECKUX 3HAHUM OMNpPENeNuo XapakTep U OypHOE pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTHM B cdepe HHEPreTHuKH, TPAHCIOPTA, OCBOCHUS
KOCMOCA, TMOJIy4YeHHsS HOBBIX MaTEpHUAJIOB C 3aJlaHHBIMU CBoWcTBamMu. M3ydyenue
GU3MKM BHOCUT OCHOBHOM BKjIaad B (OPMUPOBAHUE €CTECTBEHHO-HAYYHOM
KapTUHBI MHpa oOydaromierocsi, B popMHUpOBaHUE YMEHUW MPUMEHSATH HAyYHbBIN
METO/] TO3HAHUSI TP BHITIOJIHEHUN UMY YYEOHBIX UCCIEOBAHUM.

B ocHOBY kypca ¢hu3MKK Ha ypOBHE CpeIHETO 0011ero 00pa3oBaHus MOJ0KEH
pAI uaeh, KOTOpble MOYKHO pacCMaTpUBaTh KakK MPUHIIUIIBI €r0 MOCTPOCHUS.

Hoea uenocmunocmu. B COOTBETCTBUHM C HEW KypC SBISETCS JIOTUYECKHU
3aBEPUIEHHBIM, OH COAEPKUT MaTepHall U3 BCEX pa3eioB (GU3MKH, BKIIOUAET Kak
BOIPOCHI KITACCUYECKOU, TaK U COBPEMEHHON (PU3UKHU.

Hoen zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (QU3MKU
o0benUHEH BOKpYr (Qusnueckux Teopuil. Benymmm B Kypce sBISeTCS
dbopMupoBaHuE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTe€pUM, BEUIECTBE U
noJie.

Hoea zymanumapuzayuu. EE peanuzanus OpeAnosaracT MCIOJIb30BAHUE
TYMaHUTAPHOTO MOTEHIHAIa (PU3MYECKON HAyKH, OCMBICICHUE CBS3U DPa3BUTHUS
bu3ukn Cc pa3BUTHEM OOIIECTBA, a TaKXKE C MHPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMUECKUMHU MPOOIEMaMH.

Hoea npuknaonou nanpagnennocmu. Kypc pusnuku yriry0iaEHHOTO ypoBHS
MpenoiaraeT 3HakOMCTBO C HIMPOKUM KPYTOM TEXHHUYECKHX U TEXHOJOTMYECKHUX
MPUJIOKEHUN W3YYEHHBIX TEOpUM M 3aKOHOB. lIpm 3TOoM paccmarpuBaroTrcs Ha
YpOBHE OOIIMX MPEICTABICHUNH U COBPEMEHHBIE TEXHUYECKHE YCTPOUCTBA, H
TE€XHOJIOTHU.

Hoea Ixonocuszayuu peanusyercs TMOCPEICTBOM BBEICHUS HIIEMEHTOB
COJIepKaHMsl, TOCBSIIEHHBIX OSKOJOTMYECKUM Tpo0JeMaM COBPEMEHHOCTH,
KOTOpbIE€ CBSI3aHbl C PAa3BUTHEM TEXHHKH W TEXHOJIOTH, a TakXe 00CYXICHUs
po0JieM pallMOHABHOTO MPUPOAOTIOIb30BAHUS U IKOJIOTUYECKOU 0€30MacHOCTH.

OcBoeHue cofepkaHus MPorpaMmbl O (PU3UKE JOJKHO OBITh MOCTPOCHO Ha
MPUHIUNAX CUCTEMHO-AESITEILHOCTHOTO nojaxonaa. s ¢hu3uku peanuzanus 3THX
MPUHIUINIOB 0a3UpyeTCs HA UCIOJIb30BAHUH CaMOCTOSATEIBHOTO HKCIIEPUMEHTA KaK
MOCTOSIHHO JeicTBytomero ¢akropa ydeOHoro mpoiiecca. [ns yriy6ia€HHOro
YpPOBHSI — 3TO CHUCTEMa CAaMOCTOSITEJIbHOTO YUYEHHYECKOTO JKCIEPUMEHTA,



BKJIIOYAIONIETO (PPOHTANbHBIE YYEHWYECKHE OMNbITHl MNpPU HU3YYEHUU HOBOTO
Marepuana, JabopatopHbie pabOThl U paOOThl NpakTUKyma. [Ipu 3TOM BO3MOMKHBI
IBa crocoba peanusanuu (U3MYECKOrO MpakTUKyma. B mepBoM ciyuae
mpakTuKyM mpoBoautcs aubo B kouie 10 u 11 kmaccoB, b0 mocie mepBoro u
BTOPOTO MOJYroguid B KaXJOM U3 3TUX KiaccoB. Btopoit cmoco®d — 310
UHTETpanus padoT MpPaKTUKyMa B CHUCTEMY JIa0OpaTOpHBIX padoT, KOTOpPbIE
MPOBOMAATCSA B Ipolecce u3ydeHus paszaena (temsl). [Ipu stom moj paboramu
MPaKTUKyMa OHUMAETCSI CaMOCTOATENIbHOE UCCIIEIOBAHUE, KOTOPOE MPOBOAUTCS
110 PYKOBOJICTBY CBEPHYTOr0, 0000IIEHHOT0 BU/1a 0€3 MOIIaroBOM HHCTPYKITHH.

B mporpamme mno (Qusuke cucremMa YYEHHUYECKOTO OSKCIEPUMEHTA,
1a0opaTopHBIX pabOT M MpakTHUKyMa MNpeicTaBlieHa €AWHBIM IepeuyHeM. BwiOop
TEMAaTUKU Il 3TUX BUJOB YUYEHUUYECKUX MPAKTUUECKUX PabOT OCYIIECTBISETCS
y4acTHUKaMu 00pa3oBaTEILHOTO Mpoliecca UCXOs U3 0COOCHHOCTEH MOYPOUYHOIO
MJIAaHUPOBAaHUS MU OcCHalleHus kaOuHera ¢usuku. [Ipm 3TOoM obOecneunBaeTcs
OBJaJIcHUE OOYy4YarOUIUMHUCS YMEHUSIMU TIPOBOJIUTH MPSIMBIE U KOCBEHHBIC
M3MEPEHUs, UCCIEIOBAHUS 3aBUCUMOCTEH (PU3MYECKUX BEJIMYUH U TOCTAHOBKY
OTBITOB IO MPOBEPKE MPEITIOKEHHBIX TUIIOTES.

Bonbiioe BHUMaHUE yIEnseTCs PEHICHUIO PAcUYETHBIX U KauyeCTBEHHBIX
3amad. [lpu 3TOM 1711 pacd€THBIX 3a/1ady MPUOPUTETOM SIBISIIOTCS 3a/ladyd C SIBHO
3aIaHHOM M HESIBHO 3aJJaHHOW (hU3UYECKOU MOJENbIO, MO3BOJSIONINE MPUMEHSTh
M3YUYCHHbIC 3aKOHbl M 3aKOHOMEPHOCTH KaK U3 OJIHOrO paszjena Kypca, Tak u
UHTETpUPYs NMPUMEHEHNE 3HAaHUN U3 pa3HbIX pa3fenoB. sl kaueCTBEHHBIX 3a/1a4
MPUOPUTETOM SBJISIOTCS 3aJlaHusi Ha OOBACHEHHUE/TIpEJCKa3aHue MPOTEKaHUs
bu3NYeCKUX SIBJCHUN M MPOIIECCOB B OKPYKAIOIel XU3HH, TpeOyronue BriOOpa
bu3nUecKoi MOJEIH AJI CUTYallMu TIPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k MarepuaibHO-
TEXHUYECKOMY OO0ecCIeueHHuI0 y4eOHOro mpoiiecca Kypc (pU3UKu yriyOoi€HHOTO
YPOBHSI Ha YPOBHE CpPEHEro 00I1Iero 00pa3oBaHusl JOJKEH U3y4aThCa B YCIOBUSIX
npeaMeTHoro kabuHera. B kabunere (U3MKM JTOKHO OBITH HEOOXOIUMOE
nabopaTtopHoe OOOpYyIOBAHHWE JUIsl BBINOJHEHUSI YKa3aHHBIX B MPOrpaMme IO
bu3MKe YYEHMYECKUX OIbITOB, Ja0OpPAaTOPHBIX pabOT W pabOT MpakTHUKyMa, a
TaK)XKe JIEMOHCTPAILIMOHHOE 000PY/I0BAaHHE.

JleMoHcTpanmoHHoe oOopyaoBaHue (HOPMUPYETCS B COOTBETCTBUU C
MPUHLIUIIOM MUHHMMAJIbHONH JOCTATOYHOCTH U  OOECMEUYHMBAET TOCTAHOBKY
MEPEUYUCIICHHBIX B TMporpaMme Mo (PU3MKe KIIOYEBBIX JEMOHCTpAUUil st
WCCIICIOBAHUSI  M3y4YaeMbIX  SIBJICHUW W  MPOILIECCOB, OMIUPUYECKUX U
dbyHIaMEHTaNbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHU.

JlaGopaTtopHoe 00OpyJIOBaHUE JUISI YYEHUUYECKUX TMPAKTUYECKUX padboT
dbopmupyeTcsi B BUJIe TEMAaTUYECKUX KOMILUIEKTOB M oOecredynBaeTcsi B pacuére



OJIHOTO KOMIUIEKTa Ha JAByX oOOydaromuxcs. TeMarnueckue KOMIUIEKTHI
1a00paTopHOTO OOOPYIOBAHUS JIOMAKHBI OBITh MOCTPOEHBI HAa KOMIUIEKCHOM
WCIIOJIb30BaHUU aHAJIOTOBBIX M HU(PPOBBIX MPUOOPOB, a TAKXKE KOMIIBIOTEPHBIX
M3MEPUTEIBHBIX CUCTEM B BHJI€ IUPPOBBIX 1a0OPATOPHUH.

OCHOBHBIMHU LIEJISIMU U3yUeHHS (U3UKH B 00111eM 00pa30BaHUU ABIISIIOTCA

dbopMupoBaHUE HHTEpeca M CTPEMJICHUS OOydYaroluxcsi K HaydHOMY
M3YUYCHHUIO TPUPOJBI, PA3BUTUE HUX HMHTEJUIEKTyaldbHbIX W  TBOPYECKUX
CIIOCOOHOCTEH;

pa3BUTHE NPEACTABICHUNA O HAYYHOM METOJI€ MO3HAHUS U (HOPMUPOBAHUE
HCCIIEIOBATENLCKOTO OTHOIICHUS K OKPYXKAIOIIUM SIBIICHUSIM;

dbopMupoBaHUE HAYYHOTO MHPOBO33PEHHUSI KaK PEe3yjbTaTa U3YUYEHHUS] OCHOB
CTPOCHUS MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (PU3HKH;

dbopMuUpoBaHHE YMEHUM OOBSICHATDH SBJICHUS C UCIIOIB30BAaHUEM (PHU3UUECKUX
3HAHUMW U HAYYHBIX JOKA3aTEIbCTB;

dbopMupoBaHue MPEACTABICHUN O ponu (U3UKUA Il Pa3BUTUS JIPYTHUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJOTHUH;

pa3BUTHE MpEeICTaBICHUI 0 BO3MOXHBIX chepax Oynmyieu
npoeCCUOHANLHON  NIESITEILHOCTH, CBSI3aHHBIX C (U3UKOW, TMOJATOTOBKA K
nanbHeneMy 0Oy4eHHI0 B ’TOM HaIlpaBJICHUH.

JlocTukeHue ATUX 1ejed oOecrieuruBaeTcsl pelieHueM CIEayIoMUX 3a/iad B
MpoIecce u3yueHus Kypca GU3UKKA Ha YPOBHE CPeIHET0 00IIero o0pa3oBaHMs:

MPUOOPETEHUE CUCTEMBbI 3HAHUN 00 OOMIUX (PU3UYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX, TEOPUSIX, BKJIIOYass  MEXaHHKY, MOJEKYISIpHYIO  (DU3HKY,
ANEKTPOJANHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI acTPOU3UKH,

dbopMupoBaHuE YMEHUN MPUMEHATh TEOPETUUECKUE 3HAHUS JIJIsi OOBSICHEHUS
bu3nYecKUX SABJICHUNW B MPUPOJIC U IS NPUHATUS NPAKTUYECKUX PEIICHUN B
MMOBCEIHEBHOM KU3HU,

OCBOCHHE CIOCOOOB pEIICHUS] Pa3IUYHBIX 3aJa4 C SBHO 3aJlaHHOU
du3nYeckod MOJENblo, 3a/lad, MOAPa3yMEBAIOIIMX CAMOCTOSITEIBHOE CO3/IaHHE
du3nvyeckod MoJen, aJeKBaTHOM YCIOBUSAM 3aJayd, B TOM YHCIE 3ajad
WHXKEHEPHOT'0 XapakTepa;

MOHMMaHWEe (PU3UYECKHX OCHOB M TMPUHIUINOB JEHUCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTHYECKHUX MPOIECCOB, UX BIUSIHUS HAa OKPYKAIOIIYIO CPENY;

OBJIQJICHUE METOJIaMH CaMOCTOSATENIbHOTO IUJIAHUPOBAHUS W TIPOBEACHUS
du3MYeCKUX OKCIEPUMEHTOB, aHalh3a M UHTepHpeTauuu uH(opMaiumy,
OmpeieNIeHUs JOCTOBEPHOCTHU MOJTYUYEHHOTO PE3ybTaTa,;

CO3/IaHUE YCJIOBUM JI1 PAa3BUTUS YMEHUU IPOEKTHO-UCCIIEN0BATEIbCKON,
TBOPUYECKOU JEATEIHbHOCTH,



pasBuTHE WHTEpeca K chepam mpodhecCHOHATBHON NEITeILHOCTH, CBSI3aHHON
¢ (hU3HKOM.

B cootBerctBun ¢ TpeboBanusmu DI'OC COO yrinyOnéHHBI YpPOBEHb
u3ydeHus: ydeOHoro mpeamera «®Du3WKa» HA YPOBHE CPEIHETO OOIIETOo
oOpa3oBaHus BBIOMpAETCS OOYYAIOUIUMUCS, I[UIAHUPYIOUUMU TPOJOJIKEHUE
00pa30BaHuUs M0 CHEIUATBHOCTIM (PU3UKO-TEXHUIECKOTO TTPODHIIS.

Ha m3yuenue ¢usuku (yriyO€HHBIN ypoBEeHb) Ha YPOBHE CPEIHETO OOIIEro
obpaszoBanus otBoauTces 340 gacos: B 10 xitacce — 170 gacoB (5 wacoB B Hepelno),
B 11 xiacce — 170 yacoB (5 yacoB B HEJEIIO).

[Ipennmaraemeiii B mporpamMme 10 (u3uWKe TMepedeHb JIabOpaTOPHBIX W
MPAKTUYECKUX pabOT SBIACTCS PEKOMEHIOBAHHBIM, YYHTENIb JellaeT BHIOOP
MPOBEICHUS JIA0OPATOPHBIX PAbOT M OMBITOB C YYETOM HMHIWBHUIYAThHBIX
0COOEHHOCTEH 00yYaroIIUXCsl.



COIEPKAHUE OBYUEHUA
10 KJIACC

Pa3znen 1. Hayunblii MeTO] MO3HAHMS TPUPOBI.

®usnka — pyHnaMeHTanbHas Hayka o npupoje. HayuHsiif MeToa mo3HaHus u
METO/IbI UCCJIEIOBAaHUS (PU3NUECKUX SIBJICHUM.

DOKCIIEpUMEHT U TEOpHUsl B Mpollecce Mo3HaHus mnpuponabl. Habmronenue u
AKCIEPUMEHT B (PUBHKE.

CriocoObl  M3MepeHus: (U3HYSCKUX BeWYUH (aHAJIOrOBBIE W IU(POBHIC
WU3MEPUTEIbHBIC TPUOOPHI, KOMITBIOTEPHBIC TATYMKOBBIC CHCTEMBI).

[TorpemrHocTnt  W3MepeHUH  QU3MYECKUX  BenwduH  (aOCONIOTHAsS W
OTHOCHTEJIbHASA).

MonenupoBanue GU3NYSCKUX SBICHUNA H TPOIECCOB (MaTepHaabHas TOUKA,
a0COJIIOTHO TBEPJOE TENO, HAealbHas KUIKOCTb, HACANbHBIM Ta3, TOUYCUHBIN
3apsn). ['unoreza. @usnyeckuii 3aK0H, TPAHUIIBI €0 MPUMEHUMOCTH. Dusnueckas
TEOpHs.

Ponp 1 mecto ¢u3uku B GOpMHUPOBAHUU COBPEMEHHOM HAayYHON KapTHHBI
MHPA, B IPAKTUYECKON AEATEIBHOCTHU JIIOAEH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomot, npaKmuKym.

N3mepenne cuinbl TOKA M HANPSOKEHUS B LENU IOCTOSHHOIO TOKa IMpH
MOMOIIM aHAJIOTOBBIX U MU(PPOBBIX U3MEPUTEIBHBIX TPUOOPOB.

3nakoMcTBO ¢ 1HGpoBoil abopaTopueil mo ¢usuke. [Ipumepsl n3mepeHus
(bU3MYECKUX BEJIUYUH MPU MOMOIIU KOMIBIOTEPHBIX JATYUKOB.

Paszngen 2. MexaHuKa.

Tema 1. Kunemamuka.

Mexannyeckoe ABvKeHHE. OTHOCUTEIBHOCTh MEXAHWYECKOTO JABHIKCHUS.
Cucrema otcuéra.

[Ipsimast u oOpaTHast 3aJ1a4l MEXaHUKHU.

Pagnyc-BekTop MaTtepuanbHOW TOYKH, €ro IPOEKIMM Ha OCHU CHUCTEMBI
KoopauHat. Tpaekropus.

[Tepemernienne, CKOpocTh (CpeaHssi CKOPOCTh, MIHOBEHHAas CKOPOCTh) H
YCKOpPEHUE MAaTEpHANIBbHOW TOYKH, MX NPOEKIMM HA OCHU CHUCTEMbI KOOpJWHAT.
Ciio)keHue nmepeMenIeHU U CJI0KEHUE CKOPOCTEM.

PaBHOMEpPHOE 1 paBHOYCKOPEHHOE MPSAMOJIMHENHOE JBHXKEHNE. 3aBUCUMOCTD
KOOPJMHAT, CKOPOCTH, YCKOPEHUS U IyTH MATEPUAJIBbHOW TOYKU OT BPEMEHHU U UX
rpad UK.

CBobOomHOE TmMajaeHue. YCKOpeHue CBOOOTHOTrO TMajaeHus. J[BkeHue Terna,
OpOLIEHHOTO TMOJ| YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPAMHAT, CKOPOCTH U
YCKOPEHHUS MaTepUAIbHON TOUKU OT BPEMEHHU U UX TPAPUKH.



KpuBonuueitnoe  aBmkeHue. [IBuKEeHHME  MaTrepHalbHOM TOYKM IO
OKPY>KHOCTHU. YTJoBas M JUMHEWHass cKopocThb. Ilepmoa u uactora oOpaieHwus.
LenTpocTpemurenbHoe (HOpMaIbHOE), KacaTelbHOE (TaHTECHI[HAIbHOE) U IOJIHOE
YCKOPEHHE MaTepHaIbHON TOUKH.

TexHnuecKkne YCTpOWCTBA M TEXHOJOTMYECKUE MPOLECCHI. CHUIOMETP,
JNBW)KEHHUE CHApsA/IOB, LEMHBbIE, MIECTEpPEHYATBIE W PEMEHHBIE IIEpE/IayH,
CKOPOCTHBIE JTU(DTHL.

Jemoncmpayuu.

Mogenb cucTeMbl OTCUETA, WITIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHUK
JIBUKEHUS.

Cnoco0sbI ucciaea0BaHus IBUKECHUH.

NnnrocTpanus npeaeapbHOro nepexoaa U N3MEpeHue MIHOBEHHOW CKOPOCTH.

[IpeoOGpazoBanue ABMKEHUN C UCIIOIL30BAHMEM MEXaHU3MOB.

[Tagenue Ten B BO3AyXE U B pa3peKEHHOM MPOCTPAHCTBE.

HaOnronenne paBukeHHsi Tena, OPOILIEHHOTO TMOJ YIioM K TOPU3OHTY H
TOPU30HTAIIBHO.

Hamnpagnenre ckopocTH Py IBUKEHUU 110 OKPYKHOCTH.

[IpeoOpazoBaHue yrioBoil CKOPOCTH B PEAYKTOPE.

CpaBHeHME TyTEW, TPACKTOPUH, CKOPOCTEM IBHXKEHUS OJHOTO M TOTO XKe
TeJla B pa3HbIX CUCTEMaX OTCUETA.

Yuenuueckuit skcnepumenm, nabopamopmuvie pabomul, nPAKMUKYM.

N3ydyeHrne HEpaBHOMEPHOTO ABHMXKEHUS C LIEJBIO ONMPEIEIICHUS MIHOBEHHOU
CKOPOCTH.

N3Mmepenne yCcKOpeHHs NpU NPSMOJMHEHHOM PaBHOYCKOPEHHOM JBUKCHUU
M0 HAKJIOHHOM TIOCKOCTH.

UccnenoBanne 3aBUCMMOCTH IIYTH OT BPEMEHHM IPU PABHOYCKOPEHHOM
JIBUKEHUH.

N3mepenne YCKOPEHHUS CBOOOTHOTO MaJICHUS (pexoMeHI0BaHO
UCTOJIb30BaHue U poBoii Taboparopun).

N3yuenne nBuxKeHUs TeNla, OpOIIEHHOro Tropu3zoHTanbHO. [IpoBepka
TUIIOTE3bl O TMPSAMOM NPONOPLMOHAIBHOM 3aBUCHUMOCTH MEXIY JaJbHOCTBIO
noyi€Ta ¥ Ha4aJIbHOM CKOPOCTHIO TENa.

N3yuyeHne nBHXKEHUS Tella MO OKPYKHOCTH C IIOCTOSHHOM IO MOJIYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH TMEpHUOJa OOpallleHUs] KOHMYECKOro MasTHUKA
OT €ro MapameTpoB.

Tema 2. lunamuxa.



[TepBeiii 3akoH HproroHa. MHepumanbHble cuctembl oTcuéta. [IpuHumn
otHocutenbHOCTH ["aymies. HewmHeprimanbHble cucTeMbl OTCYETa (OmNpeesieHue,
IPUMEPBHI).

Macca tena. Cuna. [IpuHIumn cynepno3sunnu Cuil.

Bropoii 3akoH HproTOHA 111 MaTepraibHON TOUYKH.

Tperuii 3akoH HproTOHA 111 MaTepraibHBIX TOYEK.

3aKOH BCEMHUPHOrO TATOTEHHS. OKBHUBAJICHTHOCTh TPABUTAIMOHHOW U
WHEPTHOU MaCCHI.

Cuna TspkecTH. 3aBUCHUMOCTh YCKOPEHHS CBOOOJHOTO MAaJEHUS OT BBICOTHI
HaJl TOBEPXHOCTBHIO IUIAHETHI W OT reorpaduyeckoll MmHUPOTHI. J[BUKeHUE
HeOEeCHBIX TeN U UX ciyTHUKOB. 3akoHbl Kemiepa. [lepBas kocMuueckas CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tenma. Bec Ttenma, aBmxKymerocs ¢
YCKOPEHHUEM.

Cuna tpenns. Cyxoe tpenue. CHila TpEHUS CKOJBXKECHUS M CHJIAa TPEHUSA
nokos. Koaddumuent tpenus. Cuna cONpOTUBICHUS TPU JBUKEHUHU Tejla B
KUJIKOCTHU WJIU ra3e, €€ 3aBUCHUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO JABHKCHUSA.

Hasnenue. ['mapocrarnueckoe nasnenue. Cuiia Apxumena.

TexHnueckne yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: MOAIINITHUKH,
JBH>KEHNUE UCKYCCTBEHHBIX CITYTHUKOB.

Jemoncmpayuu.

HaGntonenue aBM>keHUS Tell B MHEPIUATbHBIX U HEMHEPIUATIbHBIX CUCTEMaX
OTCYETA.

[IpuHIIMTT OTHOCUTENBHOCTH.

Kauenne paByx UWIMHAPOB WM IMIAPOB PA3HOM MACChl C OJUHAKOBBIM
YCKOPEHUEM OTHOCUTEIBHO HEMHEPIIMATBHONW CUCTEMBI OTCUETA.

CpaBHEeHME  PaBHOACHCTBYIOIIEW  MPWIOKEHHBIX K TEIy CHI C
MPOM3BEICHUEM MACCHI TEJIa Ha €r0 YCKOPEHHUE B MHEPIIMATIBHON CUCTEME OTCUETA.

PaBeHCTBO CHJI, BOBHHKAONIMX B PE3YJIbTATE B3aUMOJICHCTBHUS TE.

N3mepenune Macc 1o B3auMOAEHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOABEME U AJCHUH.

[HenTpoOEXKHBIE MEXaHU3MBI.

CpaBHEHME CUJT TPEHHUS TTOKOSI, KAUEHUS U CKOJIbIKECHUS.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomot, npaKmuKym.

N3mepenue paBHOIECUCTBYIONIEH CHIJI IPU JBUKEHUHM OpyCKa MO0 HAKJIOHHOU
IJTOCKOCTH.

[IpoBepka rumoTe3sl O HE3aBUCUMOCTH BPEMEHU JBIXKEHHS Opycka IO
HAKJIOHHOM IJTOCKOCTH HA 3aJIaHHOE PACCTOSAHUE OT €r0 MacChl.



NccnenoBanre 3aBUCMMOCTU CHJI YIIPYTOCTH, BO3HUKAIONIUX B MPYXKUHE U
pe3uHOBOM 00pasile, OT ux aedopMaliuu.

N3ydenne NBUKEHHSI CUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, IEPEKUHYTOU uepes
TErKuil OJI0K.

N3mepenue koddduiirieHTa TpeHUs: Mo BEIUYMHE YIIIOBOro Koddduiuenta
3aBucumoctu Fr,(N).

UccnenoBanue nBuxeHus Opycka MO HAKIOHHOM TJIOCKOCTH C MEPEMEHHBIM
KO3(pPULIUEHTOM TPEHUS.

N3ydenne nBuxkeHUs rpy3a Ha Bally C TPEHUEM.

Tema 3. Cmamuka meépoozo meia.

AGcomtotHo TBEpAoe Teno. I[locTymaTenbHOoe M BpalllaTEIbHOE JBUKEHUE
TBEPAOTO Tesa. MOMEHT CWiIbl OTHOCUTEIBHO OCH BpamieHus. Ilinedo cuibl.
CnoxeHue cuil, IpUIOKEHHBIX K TBEpIOMY Teny. LleHTp TsbkecTu Tena.

VYcnoBus paBHOBeCHUs TBEPIOTO Tela.

VYcroitunBoe, HeyCcTONUYMBOE, OE3pa3IMYHOE PABHOBECHE.

TexHnueckne yCTpOMCTBA M TEXHOJOTMYECKHE IPOUECCHI: KPOHILUTENH,
CTPOUTEINbHBIN KpaH, peléTyaTble KOHCTPYKIIUU.

Jemoncmpayuu.

VY cioBust paBHOBECHS.

Bunbr paBHOBECHS.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padbomot, npAaKmMuKym.

UccnenoBanne ycinoBuid paBHOBECHsS TBEPAOrO TEJA, HUMEIOLIETO OCh
BpaIllCHHUS.

KoncTpynpoBaHnne KpOHIITENHOB U paCUYET CHIT YIIPYTOCTH.

N3ydenne ycTOMUMBOCTH TBEPAOTO TEJIA, UMEIOIIETO TUIOMIAAb OTIOPHI.

Tema 4. 3akonbl coxpanenus 6 Mexanuke.

Nmnynbsc MaTepruanbHON TOYKH, CUCTEMBI MAaTEPUAIbHBIX TOYeK. L{eHTp Macc
CUCTEMbl MaTepUANIbHBIX TOUEK. Teopema o IBUKEHUU LIEHTPa Macc.

NMiynbe cuiibl 1 U3BMEHEHUE UMITYJIbCA Tela.

3aKOH COXpaHEHUS UMITYJIbCA.

PeaktrBHOE IBUKEHME.

MoMeHT ummynbca MaTepUalbHOM TOYKHW. [IpencraBiieHue O coxXpaHeHUH
MOMEHTa UMITYJIbCa B EHTPAIbHBIX MOJISX.

Pabora cunpl Ha MajoM W Ha KOHEYHOM miepeMernieHuu. ['padudeckoe
MpeCTaBICHUE PaOOThI CHUIIBI.

MOIHOCTH CUIIBI.

Kunernueckass sHeprusi mMarepuaibHOW TOuyku. Teopema 00 H3MEHEHUH
KUHETHYECKOW SJHEPTUU MAaTEPUATbHONW TOYKH.



[TorennuanbeHble W HENOTEHLUMANbHbIE CUIbl. [loTeHIIManbHAs >SHEPruUs.
[loTenuuanbHas 3HEeprus ynpyro aehopMupoBaHHOM NpykuHbl. [loTeHUManbHAs
SHEprus Tejla B OJHOPOJHOM TIpaBUTAUMOHHOM Tmone. [loTeHinmanbHas sHeprus
TEJIa B TPABUTAIMOHHOM TI0JI€ OJHOPOIHOTO mapa (BHyTpU M BHE mapa). Bropas
KOCMHUYECKAsi CKOPOCTh. TpeThss KOCMHUECKAS] CKOPOCTb.

CBsi3b  pabOThl HEMOTEHIMATIBHBIX CHJI C H3MEHEHHEM MEXaHUYECKOU
SHEPTUU CUCTEMBI TEJI. 3AKOH COXPAaHECHUSI MEXAHUYECKON IHEPTUMU.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

YpaBHenue bepHymm s HWACaTbHOM XUJIKOCTH KaK CJEACTBHE 3aKOHA
COXpPAaHEHHS] MEXaHUYECKOU YSHEPTUU.

TexHnueckne yCTpOMCTBAa U TEXHOJOTHMYECKUE MPOLIECCHI: IBUKECHUE PAKET,
BOJOMET, KOMNEpP, MPYKUHHBIA MHUCTOJET, TUPOCKON, (UTYypHOE KaTaHUE Ha
KOHbKaX.

Jemoncmpayuu.

3aKOH COXpaHEHUS UMITYJIbCA.

PeaktnBHOE IBHXKEHME.

HN3mepeHnre MOITHOCTH CHJIBI.

N3menenue sHepruu Tena npu COBEPIICHUU PaAOOTHI.

B3aumHble TpeBpalieHus KMHETUYECKOM W MNOTEHUHAIBHOW HSHEPrui IpHU
JNEWCTBUH HA TEJIO CUJIBI TSKECTH U CUJIBI YIIPYTOCTH.

CoxpaHeHue SHEepruu npu CBOOOIHOM Ma/ICHUU.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomot, npaKmuKym.

N3mepenne nmnyiibca Tejia o TOpMO3HOMY ITYTH.

N3mepenue cumibl TATH, CKOPOCTH MOJEIH SIEKTPOMOOWIS M MOIIHOCTH
CHUJIBI TATH.

CpaBHEHUE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIBCOM CHIIBL.

HccnenoBanne cCOXpaHeHUsI UMITYJIbCA TPU YIPYTOM B3aUMOJICHCTBUU.

N3Mepenne KNHETUYECKOW SHEPTHUM TEJA 110 TOPMO3HOMY Y TH.

CpaBHeHUE U3MEHEHHUS MOTEHIIMAIBLHON YHEPTUH MPYKUHBI C pabOTOI CUIIBI
TPEHHUSL.

Onpenenenue padOThl CUIIBI TPEHUS NPHU ABMXKEHUM Tejla MO HAKJIOHHOU
TJTOCKOCTH.

Pa3nen 3. MoJiekyasipHas ¢pu3nKa 4 TEPMOTUHAMMKA.

Tema 1. Ocro6bt MOAEKYAAPHO-KUHEMUYECKOU MEOPUU.

OCHOBHBIC TIOJIOKCHUST MOJIEKYJIsIpHO-KuHeTHueckoi Teopun (MKT), wux
onbiTHOe oOocHOBaHue. [uddysus. bpoyHoBckoe aABMXKeHHE. XapakTep
JNBW)KEHUST W B3aMMOJCHCTBUS 4YaCTHI[ BemecTBa. MoAenum CTpOEHUs Tra3oB,
KUJKOCTEH W TBEPIBIX TEI U OOBSICHEHHE CBOMCTB BEIECTBA HAa OCHOBE 3THUX



Moneieit. Macca um pasmepsl Mojekysn (atomoB). KoswdecTBo BerecTsa.
[TocTostnnas ABoraapo.

TennoBoe paBHoBecue. Temmeparypa u crnocoObl €€ usmepenus. lllkana
temnepatyp Llenbcusi.

Mogenp naeanbHOTO ra3a B MOJIEKYJISPHO-KUHETUYECKON TEOPHUM: YACTHUIIBI
rasza ABMXKYTCSI XaOTUYECKHU U HE B3aUMOJICUCTBYIOT APYT C IPYIOM.

l'azoBbie 3akoHbl. YpaBHeHue MenpaeneeBa—Knaneiipona. AOcooTHas
temneparypa (mkamra temrnepatyp KenbBuna). 3akon JlaapToHa. M3omporieccsl B
UJeaTbHOM Tra3e C TOCTOSHHBIM KOJIMYECTBOM BellecTBa. [ 'paduyeckoe
MpeCTaBICHUE U30IPOIIECCOB: U30TEPMa, U30X0pa, n3obapa.

CBA3p MeXAy JaBJICHUEM W  CPEAHEW KHHETUYECKOW OJHEpPrueu
MOCTYNATEeILHOTO TEIUIOBOTO JBW)KCHHS MOJICKYJ HJICAIbHOTO ra3a (OCHOBHOE
yYpaBHEHUE MOJICKYJIIPHO-KHHETUICCKOW TEOPUH UICaTHLHOTO ra3a).

CBs13b a0COJIIOTHOM TeMIIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CpEIHEM
KUHETHYECKOW 3HEPTUEN MOCTYMATENBHOIO TEMJIOBOIO IBUKEHUS €€ YACTHLL.

TexHuueckne YCTpOWCTBA W TEXHOJOTMYECKHE TMPOLECCHI. TEPMOMETP,
OapoMeTp, MoayyeHre HaHOMaTePHAIOB.

Jemoncmpayuu.

Mogenu ABUXKEHUS YaCTUI] BEIIECTBA.

Mosenb OpOyHOBCKOTO JIBHKCHHUS.

Buzaeoponuk ¢ 3anuchio peaibHOTO OPOYHOBCKOTO ABUKEHHUSI.

Huddy3us kuakocTe.

Mogens onbita [ITepHa.

[IputsxkeHne MONEKYy.I.

Mojenu KpuCTAUTMYECKUX PEIIETOK.

HaGntonenue u viccienoBaHue U30MPOIECCOB.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padbomot, npaKmuKym.

UccnenoBanne mpolecca YCTAHOBIECHUS TEIUIOBOTO PABHOBECUS IIPHU
TEII000MEHE MEXKy TOpsiueil U XOJ0AHOU BOIOH.

W3yvyeHrne H30TEPMHUYECKOTO Iporecca (PEeKOMEHIOBAHO HCIOJIb30BaHHE
U poBOI TabOpaTOPHH).

N3yueHue n30XopHOro mnporecca.

N3ydenne n3ob6apHOro mpoiecca.

[IpoBepka ypaBHEHHUS COCTOSHHUS.

Tema 2. Tepmoounamuxa. Tennosvie mauiunl.

Tepmonunamuyeckass (T/]) cucrema. 3amaHue BHENIHWX YCIOBUH IS
TEPMOJMHAMHUYECKON CHUCTEMBI. BHEIIHNE U BHyTpeHHHE napaMeTpsl. [lapamerpel
TEPMOJMHAMHUYECKON CHUCTEMbl KaK CpEJHHME 3HAYEHUS BEIMYHMH, OMHCHIBAIOIINX
€€ COCTOHME Ha MUKPOCKOIIUYECKOM YPOBHE.



HyneBoe Hauwamo tepmoamHamuku. (CamMOnpoW3BOJIbHASA — pelakcauus
TEPMOJIUHAMHUYECKOW CUCTEMBI K TEINIOBOMY PABHOBECHIO.

Mogens wuaeambHOrO0 raza B TEPMOJWHAMHUKE — CHCTEMA YpaBHEHUN:
ypaBHeHHEe MenaeneeBa—KiianelipoHa U BBIpAKEHUE JJIsi BHYTPEHHEW SHEPTHM.
VYcinoBuss NPpUMEHUMOCTH 3TOM MOJIENN . HU3Kasg KOHUEHTPALMs YaCTHUIL], BHICOKHE
TeMInepaTypsl. BelpaxeHue sl BHyTPEHHEN YHEPIrUU OJHOATOMHOTO HJIEATBHOTO
rasa.

KBazucratnueckue u HECTATUUECKHUE TTPOLIECCHL.

DneMeHTapHas paboTa B TepMouHaMuke. Berunucnenue paboTsl mo rpaduky
npoiiecca Ha pV-auarpamme.

Tennonepenaya  kak  cnoco0  U3MEHEHHsS]  BHYTPEHHEH  SHEpruu
TepMOAMHAMUYECKON  cucTteMbl 0e3  coBepuieHusi pabotel. KonBekius,
TEIUIONPOBOIHOCTD, U3JIyUYCHHUE.

KomnuectBo TtemnoTel. TemmoéMkocTh Tenma. YAenbHas W MOJSpHas
TEIUIOEMKOCTH BEIIECTBA. YpaBHeHHE Maiiepa. YaenpHas TEIIOTa CropaHus
tormBa. Pacuér konmuuecTBa TEIIOTHI Npu Temionepenade. llonsitue o0
aarabaTHOM Ipoliecce.

IlepBpiii  3akOH TepMOAMHAMUKH. BHyTpeHHsss »dHeprus. KomumuecTBo
TEIUIOTBI W paboTa Kak Mephl  W3MEHEHHMS  BHYTPEHHEH  SHEpruu
TEPMOJIVMHAMHYECKON CUCTEMBI.

BTopoili 3ak0OH TEpMOJMHAMUKK i1 PABHOBECHBIX IPOLECCOB. 4Yepes
3aJJaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOAMHAMUYECKON CHUCTEMBI MPOXOIUT
eMHCTBeHHAas aguadara. AOCOIIOTHAS TeMIlepaTypa.

Bropoii 3akOH TEpMOJMHAMHUKH i1  HEPABHOBECHBIX  IPOLIECCOB:
HEBO3MOXKHO TMepeaaTh TEMIOTY OT 0oJiee XOJ0AHOro Tena K 0osiee HarpeTomy 0e3
komneHcanuu (Kinaysuyc). HeoOpaTumMocTh IpUPOTHBIX TPOIECCOB.

[Tpunnmne! gectBus TemaoBbix mamuH. KITJI.

MaxkcumansHoe 3Hauenue KIIJI. [{ukn Kapno.

DKOJOTHYECKHE ACTIEKTHI MCITOJIB30BaHUS TEIUIOBBIX ABUrarencil. TermoBoe
3arpsI3HEHNE OKPYIKAIOIIEH CPEbI.

TexHnueckne yCTPOMCTBA M TEXHOJOTHMYECKUE MPOLECCHI: XOJOAUIbHUK,
KOHJIUIIMOHEP, AW3ENbHBIM U KapOOpAaTOpPHBINA JABUTATENM, MHapoBas TypOuHa,
MOJyYEHUE CBEPXHU3KUX TEMIEPATyp, YTWIM3ALUSA <TEIUIOBBIX» OTXOIOB C
MCIIOJIb30BaHUEM TEIJIOBOIO HACOCA, YTUIN3AIMS OMOOPTraHUYECKOTO TOTUIMBA JJIst
BBIPA0OTKHU TEIJIOBON» U 3JIEKTPOIHEPTUHU.

Jemoncmpayuu.

N3menenue temnepaTypsl Ipu auadaTUuEeCKOM PACIIMPEHUH.

BoznyiiHoe oruuBo.

CpaBHEHME YAETbHBIX TEINIOEMKOCTEH BEIIECTB.



Cnoco0bl U3MEHEHUsI BHYTPEHHEW YHEPTUH.

UccnenoBanue anuadbaTHOTO MpoIiecca.

KomnbrorepHbie MOAENH TEMJIOBBIX JBUTATEICH.

Yuenuueckuit skcnepumenm, nabopamopnvie pabomul, nPAKMUKYM.

N3mepenne yaenbHON TeMI0EMKOCTH.

UccnenoBanne nponecca OCThIBAHHS BEIIECTBA.

UccnenoBanue anuadbaTHOTO MpoIiecca.

N3ydyeHrne B3aMMOCBSI3M DHEPrUM MEXKMOJIEKYJISIPHOTO B3aUMOACHUCTBUA H
TEMIIEPATYPhl KUTICHUSI KUIKOCTEH.

Tema 3. Azpecamusvie cocmosanus eéeuyecmea. Pazosvie nepexoowl.

[TapooOpa3zoBanne u KoHjaeHcamus. Vcmapenwe W KumeHue. Y IelbHas
TEIJI0Ta MapooOpa30BaAHUSL.

Haceiiennble u  HeHachllleHHble Mapbl. KauecTBEHHas 3aBUCHMOCTH
MJIOTHOCTH M JAaBJEHUS HACBIIICHHOTO Mapa OT TeMIIepaTyphl, UX HE3aBUCUMOCTb
0T 00BEMA HACKIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhI KUTIEHUS OT JaBJICHUS
B JKUJIKOCTH.

Bnaxxnocts Bo3ayxa. AOCONMIOTHAS U OTHOCUTENbHAS BIaYKHOCTb.

Trépnoe teno. Kpucrannumueckue u amop@Hsie Tena. AHU3OTPOIHS CBONCTB
kpuctayyioB. [lnaBienne W KpucTammuzanusa. YAelbHas TEIJIOoTa IUIaBJICHUS.
CyOnumarus.

Hedbopmanuu TBEpAOTO Tena. Pactskenue u cxarue. Casur. Moayns FOnra.
[Ipenen ynpyrux nepopmariuii.

TennoBoe pacuiupeHue KUIAKOCTEH W TBEPABIX Tel, 00bEMHOE M JTIMHEUHOE
pacuimpeHue. AHrapMOHU3M TEIUJIOBBIX KOJIeOaHUM YacTHUIl BEIIECTBA KaK MPUYMHA
TEIUIOBOTO paciiupeHus Tell (Ha KaueCTBEHHOM YPOBHE).

[IpeoOpazoBanue s3Heprun B PazoBbIX MEpexoiax.

VYpaBHeHHEe TENI0BOro OangaHca.

[loBepxHnocTHOEe HaTsKeHHe. KosDpuUMEHT MOBEPXHOCTHOrO HATSKEHUS.
Kanunnsipusle siBnenus. J{apnenue noa MCKPUBIEHHON MOBEPXHOCTHIO KUIAKOCTH.
®opmyna Jlannaca.

TexHnueckne yCTPOMCTBA M TEXHOJOTMYECKHME TPOLECCHI.  KUJKHUE
KPUCTAJIJIbI, COBPEMEHHBIE MaTEepUAIbI.

Jlemoncmpayuu.

TernnmoBoe pacumnpeHue.

CBolicTBa HACBIILIEHHBIX APOB.

Kunenne. Kunenue nmpu noHM>XEHHOM JaBJICHUU.

N3Mepenne cruitbl TOBEPXHOCTHOTO HATSKEHUS.

OMNBITH ¢ MBUTBHBIMY TIEHKAMH.

CMmauuBanue.



Kanunnspusie sBiaeHusl.

Moaenu HEHBIOTOHOBCKOM KUJIKOCTH.

Cnoco0bl U3MEpEeHUS BIAXKHOCTH.

HccnenoBanre HarpeBaHus U MIIABJICHUS KPUCTAIIIMYECKOTO BEIECTBA.

Buast nepopmanmii.

HaGmronenne mansix nedopmanuii.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padbomot, npaKmuKym.

N3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEM.

N3Mmepenne yaenbHON TETIOTHI IUIABIEHHUS JbJA.

N3ydeHne cBOMCTB HACHIIEHHBIX MMAPOB.

N3mepenue aOCOMIOTHOM BIAXXHOCTH BO3JyXa M OILIEHKAa MacChl MapoB B
MTOMEILICHUM.

N3mepenue korduiirieHTa NOBEpXHOCTHOTO HATSXKEHHUS.

N3mepenne moayns FOHra.

UccnenoBanne 3aBUCUMOCTH jAedopMalid PE3UMHOBOro olpasila oT
MPUIIOKEHHON K HEMY CHUJIBI.

Pa3jnen 4. JinekTpoAMHAMUKA.

Tema 1. dnexkmpuueckoe noJe.

DJIeKTpU3auusl Tel U €€ MpOSBICHUA. OJJEKTpUYecKud 3apsan. [IBa Buma
JNEKTPUYECKUX 3apsaoB. [IpOBONHWKHM, [HUAJIEKTPUKUM U MOJYNPOBOJIHUKH.
DJIEMEHTAPHBIM JJICKTPUYECKAM 3apsAA. 3aKOH COXPAHEHUS BJIEKTPUYECKOTO
3apsja.

B3aumoperictBue 3apsanoB. Toueunsie 3apsansl. 3akoH KyroHa.

DnekTpruyeckoe nojie. Ero neicTeue Ha 3JIeKTpUYECKUE 3apsi/ibl.

Hanpsbxéunocts  anektpuueckoro  moisi.  [IpoOuwiit  3apsin. Jlunuwm
HaNpsHKEHHOCTH AJIEKTPUUECKOTO NoJisi. OTHOPOJHOE SIEKTPUUYECKOE TOJIE.

[ToTeHManbHOCTh INEKTPOCTATUYECKOTO TMOJA. Pa3HOCTP MOTEHLIMATIOB H
HanpspkeHue. [loTeHnmanpHas sHeprusg 3apsiaa B DIEKTPOCTATHYECKOM MOJIE.
[Torennman 3nekTpocTaTHYecKOoro nojs. CBsa3b HANPSKEHHOCTHU TOJS U Pa3HOCTH
MOTEHIIMANIOB JUIA  JJICKTPOCTaTHUECKOro Tojisi (Kak OJHOPOJHOrO, TaK H
HEOJIHOPOIHOTO).

[TpuHIMI CyNIEpNO3ULINY 3IEKTPUUECKUX TTOJIEH.

[lone Toueunoro 3apsna. llome paBHOMepHO 3apsbkeHHOUM cdepnl. [lone
PAaBHOMEPHO 3apsKeHHOro mo o0béMy miapa. Ilonme paBHOMEpHO 3apsKEHHOM
OECKOHEUHON TIOCKOCTU. KapTuHBl JUHUNM HaNpsHKEHHOCTH HJTHX MOJEH U
SKBUINOTEHIHUAIBHBIX TOBEPXHOCTEM.

[TpoBOHHKH B 3IEKTPOCTATUYECKOM IT0JIE. Y CIIOBHUE PABHOBECHS 3apsi0B.

JIndnekTpuku B AIEKTPOCTATUYECKOM oJIe. JnanekTpuyeckas
MIPOHUIIAEMOCTH BEILECTBA.



Kongencarop. DneKTpOEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCThH IIOCKOTO
KOHJEHCATOpA.

[TapannenbHOE CoeAMHEHUE KOHAEHCATOPOB. [locnenoBaTenpHOe COETMHEHNE
KOHJICHCAaTOPOB.

DHeprus 3apsHKEHHOTO KOHJIEHCATOPa.

JIBr>KeHUE 3apsyKEHHOM YaCTUIBI B OJHOPOJHOM 3JIEKTPUUYECKOM ITOJIE.

TexHnuecKkne YCTPOMCTBA M TEXHOJOTHMYECKUE IPOLECCHI: 3IEKTPOCKOIL,
AIEKTPOMETP, JJIEKTPOCTATHYECKAsl 3alllUTa, 3a3€MJICHUE BJIEKTPONpPUOOPOB,
KOHJIeHcaTophl, reneparop Ban ae ['paada.

Jemoncmpayuu.

Y CTpOUCTBO M MIPUHIUIT JEUCTBHS DIEKTPOMETPA.

DIIEKTPUUYECKOE TTOJIE 3aPSIKECHHBIX APUKOB.

DIIEKTPUYECKOE TOJIE ABYX 3aPSIKEHHBIX ILIACTHH.

Monenb 3ekTpocTaTndeckoro reaeparopa (Bau ae I'paada).

[TpOBOTHUKH B 3AEKTPUUYECKOM ITOJIE.

DJIEKTPOCTATUYECKAs 3aIUTA.

Y CTpolCTBO M AEUCTBHE KOHJEHCATOPA MOCTOSHHOM U MTEPEMEHHON EMKOCTH.

3aBUCUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHJAEHCAaTopa OT IUION[aau
IJTACTUH, PACCTOSHUS MEXKIY HUMH U TUIIEKTPUUECKON MTPOHUIIAEMOCTH.

DHEPrus MEKTPUUECKOTO MO 3apPSKEHHOTO KOHIAEHCATOPA.

3apsaka ¥ pa3psaka KOHJIECHCAaTOpa 4Yepe3 pe3ucTop.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padbomot, npaKmuKym.

OueHka cui B3aUMOJICVCTBUS 3apSyKEHHBIX TEN.

HaGntonenue npeBpanieHus SHEPruu 3apsiKEHHOT0 KOHJEHCATOPa B SHEPTHI0
W3JIy4YECHUS CBETOAUOAA.

N3ydenne npoTekanus TOKa B LIENH, COJCPKAILIECH KOHICHCATOP.

Pacripenenenue pa3HOCTH MOTCHITUAJIOB (HanpspKeHNs) npu
MOCJIEIOBATEILHOM CO€IMHEHUH KOHJIEHCATOPOB.

UccnenoBanue pa3psana KOHIEHCATOPA YEPE3 PEZUCTOP.

Tema 2. [locmosaunblii 31eKMpuiecKuii mox.

Cuna Toka. [TocTOsIHHBIN TOK.

VYcioBusl CylecTBOBaHHS MOCTOSTHHOTO 3JIEKTPUYECKOrO0 TOKa. MCTOYHHKH
toka. Hanpsixkenue U u S1C [.

3akoH Oma JiJTd y4acTKa [eMu.

DIIEKTPUYECKOE COIIPOTHUBIJICHUE. 3aBUCUMOCTD COIIPOTUBIICHUS
OJHOPOJHOr0 MPOBOJHUKA OT €ro JJIMHBl W IUIOIIAAY MHONEPEYHOTO CECUCHUS.
VY 1enpbHOE CONPOTUBIICHUE BEIIECTBA.

[TocnenoBaTenpbHOE, MApAILIEIBHOE, CMEIIAHHOE COEAUHEHUE MPOBOIHHUKOB.
Pacuér pa3BeTBinéHHbBIX AnekTpuyeckux nenei. [Ipasuna Kupxroda.



Pabota snextpuueckoro Toka. 3akoH /xoyns—Jlenna.

MOIIHOCTh 3JIEKTPUYECKOrO TOKAa. TemioBas MOIIHOCTh, BbIIEIAEMas Ha
pe3ucrope.

OJIC u BHYTpEHHEE COINPOTHUBICHUE HCTOYHHMKA TOKa. 3akoH Owma i
MOJIHOK  (3aMKHYTOM) JJIEKTpUYCCKOW Ilemd. MOIIHOCTh HCTOYHHKA TOKa.
KopoTkoe 3ambikanue.

KonpaeHncarop B 11enu nocTosIHHOTO TOKA.

TexHnYecKkne YCTpOWCTBA M TEXHOJOTHYECKHE MPOLECCHI: aMIEPMETP,
BOJIBTMETP, PEOCTAT, CYETUUK IJIEKTPUUECKON IHEPIHUMN.

Jemoncmpayuu.

N3Mepenune CUItbl TOKa U HANPSIKEHHUS.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA OT HAINpPSDKEHUS U1 PE3UCTOPA,
JIaMIIbl HAKAJIMBAHUS U CBETOMO/IA.

3aBUCUMOCTh CONPOTHUBJICHHUS UWJIWHAPUYECKUX TMPOBOJHUKOB OT JUJIMHBI,
TJTONIAH TTONIEPEYHOr0 CEUYCHUS U MaTepurala.

HccnenoBanne 3aBUCUMOCTH CUJIbI TOKA OT COMPOTUBIIEHUS IIPU MTOCTOSIHHOM
HampsHKEHUH.

[Tpsimoe m3mepenne I/[C. KopoTkoe 3aMbIKaHUE TATbBAHUYECKOTO JIEMEHTA
Y OLICHKA BHYTPEHHETO CONPOTHUBIICHHUS.

Cnoco0sl coennHeHus: UICTOYHUKOB Toka, DJ[C GaTapeit.

UccnenoBanne pa3HOCTH MOTEHIMAIOB MEXKAY IMOJIOCAMH HMCTOYHHMKA TOKa
OT CUJIbI TOKA B LIETIH.

Yuenuueckuit skcnepumenm, nabopamopnvie pabomul, nPAKMUKYM.

HccnenoBanne cMEIaHHOTO COEAUHEHUS PE3UCTOPOB.

N3Mmepenne yaenpHOro COnpoOTUBIIEHUS IPOBOJHUKOB.

UccnenoBanne 3aBUCMMOCTH CHJIBI TOKa OT HANOPSDKEHUS IS JIAMIIbI
HaKaJMBaHUSI.

VYBenuueHue npejena u3MepeHus amrnepmeTpa (BoJbTMETpa).

N3mepenne D/1C u BHYTpEHHETO COMPOTUBIICHUS HICTOYHUKA TOKA.

UccnenoBanne 3aBucumoct DJIC raabBaHHUYECKOrO 3JIEMEHTA OT BPEMEHHU
MPHU KOPOTKOM 3aMBbIKaHHH.

HccnenoBanne pa3HOCTH MOTEHIMAIOB MEXKIY IMOJIOCAMH HMCTOYHHMKA TOKa
OT CUJIbI TOKA B LIETH.

HccnenoBanne 3aBUCUMOCTH MOJIE3HOM MOUIHOCTH UCTOYHUKA TOKA OT CHUJIBI
TOKa.

Tema 3. Toxu 6 paznuunvix cpeoax.

DJIEKTpUYECKass MNPOBOAUMOCTb  PA3JIWYHBIX  BEIIECTB.  JJEKTPOHHAA
MPOBOJMMOCTh TBEPABIX METAJUIOB. 3aBUCUMOCTh CONPOTHUBIICHUS METAJUIOB OT
temmeparypbl. CBEpXIIPOBOAUMOCTb.



DIIEKTPUYECKUN TOK B BaKkyyMme. CBOMCTBA 3JIEKTPOHHBIX MyYKOB.

[TonynpoBOHUKWY. CoOcTBeHHas u MIpUMECHas MIPOBOJIUMOCTh
noynpoBoAHUKOB. CBoiicTBa P—N-niepexoaa. [lonynpoBoiHUKOBBIE TPUOOPHI.

DJIEKTPUYECKUN TOK B JJIEKTPOJUTAX. IJICKTPOJIUTHYECKAS IAUCCOIUALIUA.
DnekTponus. 3akoHbl Papajes A4Sl AIEKTPOIN3a.

DJIEKTpUYECKUT TOK B Ta3zax. CaMOCTOSTENbHBIA W HECAaMOCTOSITEIbHBIN
pa3psa. PaznuuHble THIBI CAMOCTOATENIBHOTO pa3psaaa. Monnus. [Inazma.

TexHnueckne yCTpOMCTBA W NPAKTUUYECKOE MNPUMEHEHUWE. Ta30pas3psiaHbIe
JaMIIbl, 3JIEKTPOHHO-Ty4YeBas TpyOKa, MOIYNPOBOJHUKOBBIE MPUOOPHI: AHO/,
TpaH3uCTOp, (HOTOAMON, CBETOAWOJ, TalbBaHHWKA, paPUHUPOBAHHE MEJH,
BBIILIABKA AJTIOMUHUS, JIEKTPOHHAS MUKPOCKOIIHS.

Jlemoncmpayuu.

3aBHCUMOCTh COPOTUBJICHUSI METAJIOB OT TEMIIEPATYPBHI.

[TpoBOAUMOCTH 3JEKTPOIUTOB.

3akoHsl 3nekTposn3a dapanes.

HckpoBoii pa3psi U MPOBOJAMMOCTD BO3/1yXa.

CpaBHEeHME TPOBOJIUMOCTH METAIUIOB U MTOJTYIPOBOAHUKOB.

OIHOCTOPOHHSAS TPOBOJUMOCTH JUOAA.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomot, npaKmuKym.

HaGntonenue snekTponusa.

N3mepenue 3apsaa OQHOBAIIEHTHOTO HOHA.

UccnenoBanne  3aBUCHUMOCTH  CONPOTHUBIICHUS ~ TEPMOPE3UCTOpPA  OT
TEMIIEPATYPHI.

CHsiTHE BONBT-aMIIEPHON XapaKTEPUCTUKH AUOMA.

DuU3nYeCKU NPAKTHKYM.

CnocoObl n3Mepenust (PU3NYECKUX BEIUYHMH C UCIIOIb30BAHUEM aHAJIOTOBBIX
1 IUGPOBBIX U3MEPUTENBHBIX TPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOCOJIIOTHBIE U OTHOCHUTEIIbHBIE MOTPEIIHOCTH U3MEPEHUI (PU3NUYECKUX BEITUYUH.
OueHka rpaHul OrpeIHOCTEMN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUM, HCCICAOBAHUM  3aBUCUMOCTEU
(GU3MYECKUX BEJIMYWH, MPOBEpPKa IMPEJIOKEHHBIX THIOTe3 (BBIOOP W3 pador,
ONMCAaHHBIX B  TEMATHYECKUX  pa3lienax «YUEHUYECKUU  SKCIEPHUMEHT,
nabopaTopHbIe PabOTHI, TPAKTHKYM>).

Me:xnpeaMeTHbIE CBSI3H.

WNzyuenne kypca ¢usukum yroyonéaHoro ypoBHs B 10  kmacce
OCYILECTBIIAETCA C YUETOM COAEPKATEIBbHBIX MEXKITPEIMETHBIX CBSI3€M C Kypcamu
MaTteMaTUuKu, OUOJIOTHUH, XUMUH, Teorpauu U TEXHOJIOTUH.

Meosicnpeomemnoie nOHAMUA, C6A3AHHbBIE C UIYUEHUEM MEMOO06 HAYUHO20
nO3HaHUA SBJICHUE, HAy4HbIM (akTt, rumore3a, (U3MYECKas BEJIWYMHA, 3aKOH,



TEOpusi, HAOIIOJEHUE, SKCIIEPUMEHT, MOJIEIMPOBAHUE, MOJIeNb, H3MEPEHUE,
MOTPEIIHOCTY U3MEPEHU M, U3MEpPUTETbHbBIE TPUOOPHI, ITU(ppoBast 1adbopaTopusl.

Mamemamuka: peuieHue CcUCTeMbl YypaBHeHUH. JluneitHas QyHKIus,
napaboia, runepOona, ux rpaduku u cBoiictBa. Tpuronomerpuieckue ¢yHKIIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIAECTBO.
BekTopsl ¥ UX TPOEKIIMHU HA OCH KOOPJIMHAT, CJIOKEHUE BEKTOPOB.

buonozua. mexanuyeckoe NBUKEHUE B KUBOU npupone, nuddysus, ocMmoc,
TEII000MEH JKMBBIX OPraHM3MOB, TEIUIOBOE 3arps3HEHUE OKPYKalollel Cpeibl,
yTUIN3alKUs OUOOPTraHUYECKOrO TOIIMBA JUISl BBIPAOOTKH  «TEIJIOBOW» W
AIEKTPOIHEPTUH, IOBEPXHOCTHOE HATSXKEHUE U KAaWJUISIPHBIC SIBJICHUS B IPUPO/IE,
ANIEKTPUUYECKUE SIBJICHUSI B )KUBOU MIPUPOJIE.

Xumusa. TUCKpPETHOE CTPOCHHUE BEIIECTBA, CTPOCHUE ATOMOB U MOJIEKYII,
MOJb BEIECTBA, MOJSIpHAs Macca, MOJy4YeHHUE HAaHOMATEepUalioB, TEIUIOBBIC
CBOMCTBa TBEPABIX TEJ, )KUAKOCTEU U Ta3oB, KUIAKUE KPUCTAIIbI, FIEKTPUUECKUE
CBOMCTBa METAJIJIOB, JEKTPOIUTUYECKAS] TUCCOLMALINS, TaTbBAHUKA, SJIEKTPOHHAS
MHUKPOCKOMUSI.

T'eozpaghusn’ BnaxxHOCTH BO3/yXa, BETPhI, 0APOMETP, TEPMOMETP.

Texnonozusa: npeoOpa3oBaHUE JIBMXKEHUN C HUCMOJIb30BAHHEM MEXAHU3MOB,
y4€T CYXOTO U KHUJKOTO TPEHUS B TEXHUKE, CTATHUYECKHE KOHCTPYKIHUU
(KpOHIITEHH, peméTyaThle KOHCTPYKIIMHU), UCIOJIb30BAaHUEC 3aKOHOB COXPaHCHHSI
MEXaHUKH B TEXHUKE (TUPOCKON, BOAOMET W JPYTHUe), JBUTaTeb BHYTPEHHETO
CropaHus, napoasi TypOuHa, ObITOBOM XOJIOAWIBHUK, KOHIUIIMOHEP, TEXHOJIOTUHU
MOJIYYEHUS] COBPEMEHHBIX MAaTepualioB, B TOM UHCIIE HAHOMAaTepHUAJIOB, U
HAHOTEXHOJIOTUH, 3JIEKTPOCTATHYECKas 3alllUTa, 3a3€MJICHHE >JIEKTPOIPUOOPOB,
ra3opasps/iHbl€ JaMIIbl, TOJIYIPOBOIHUKOBbBIEC MPUOOPHI, FaIbBAHUKA.

11 KIIACC

Paznen 4. djaekTpoauHaAMHUKA.

Tema 4. Macnummnoe none.

B3aumopencTBue TNOCTOSAHHBIX MAarHUTOB M IMPOBOJHHKOB C TOKOM.
MaruutHoe mnone. Bektop MarHmuTHOM wuHAykuuu. I[lpuHnmn cynepno3unuu
MAarHUTHBIX NOJIEH. JINHUM MarHUTHOM WHIYKIIHH.

MarHuTHOE T0JIe TPOBOJAHHUKA ¢ TOKOM (MPSMOTO MPOBOJHHKA, KATYIIKH U
Kpyrooro Butka). OnsIT Dpcrena.

Cuna AMnepa, €€ HanpaBJICHUE U MOIYJIb.

Cuna Jlopenua, e€ HanpaBiIE€HUE U MOJYJb. J[BUKEHHE 3apsIKEHHON YaCTULIbI
B OJTHOPOJHOM MarHUTHOM moJjie. PaGoTa cunbl Jlopenria.

MarnautHoe nosne B Beniectse. DeppoMarHeTuky, napa- u JuaMarHeTHKH.



TexHuueckue YCTpOﬁCTBa M TEXHOJIOTHUYECCKHUE IIPOLECCChl. NPUMCHCHHUEC

IMOCTOSTHHBIX MAarHuTOB, 3JIEKTPOMArHuTOB, TEeCTEP-MYJIbTUMETD,
3JIEKTPOIBUTATENb SIKOOH, YCKOPUTEIN 3JIEMEHTAPHBIX YACTHII.
Jemoncmpayuu.

KaptuHa  nuHMI  WHAYKIMA  MarHATHOTO  IOJs  IIOJOCOBOTO U
MOJAKOBOOOPA3HOTO MOCTOSTHHBIX MATrHUTOB.

Kaptuna nuauii MAarHuTHOM MHYKIMY MOJISI ITMHHOTO MPSMOTO MTPOBOIHHUKA
Y 3aMKHYTOT'O KOJIBLIEBOTO MPOBOIHUKA, KATYIIKU C TOKOM.

B3aumopelictBrue 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JelictBue cuibl JIOpeHIa Ha HOHBI AJIEKTPOJIUTA.

HaGntonenue nBukeHus myyka 3JIEKTPOHOB B MArHUTHOM TIOJIE.

[TpunIMI NEUCTBUS AJIEKTPOU3ZMEPUTEIILHOTO npudopa
MAarHUTORJIEKTPUUECKONU CUCTEMBI.

Yuenuueckuit skcnepumenm, nabopamopmnvie pabomul, nPAKMUKYM.

HccnenoBanre MarHUTHOTO OIS MIOCTOSTHHBIX MAarHUTOB.

UccnenoBanne cBONCTB (peppoOMarHeTUKOB.

HccnenoBanne AeCTBUSA NOCTOSTHHOIO MarHUTa Ha PaMKy ¢ TOKOM.

N3smepenne cuibl Ammepa.

N3yueHne 3aBUCHUMOCTH CUJIbI AMIIEpa OT CHJIbI TOKA.

Onpenenenne MarHUTHOM HHAYKIIMM HA OCHOBE U3MEPEHHUS CHIIBI AMIEpa.

Tema 5. dnekmpomazHumnan UHOYKUUA.

SIBiieHME BJIEKTPOMArHUTHOM WHAYKIMU. [loTOK BekTOpa MarHUTHOU
naAyknuu. OJIC mHAYKOMU. 3aKOH BJICKTPOMAarHuTHOW wuWHAykuuu Dapajes.
Buxpesoe anekrpuueckoe nose. Toku Pyko.

OJIC uHAYKIUM B TPOBOJHUKE, ABUKYIIEMCS B OJHOPOJHOM MarHUTHOM
oJie.

[Tpasuiio Jlenna.

NunyktuBHOCTE. Karylika WHAYKTUBHOCTM B LENH IOCTOSHHOIO TOKA.
SBnenune camonHayknuu. 9JC caMOMHIYKIIUH.

DHEPrusi MAarHUTHOTO MOJISI KATYIIKHA C TOKOM.

DJIEKTPOMAarHuTHOE TOJIE.

TexHnueckne yCTpOWCTBA M TEXHOJOTHMYECKUE MPOLECCHI: MHAYKIHOHHAS
[1€4b, COJICHOU/, 3aIATA OT JICKTPU3ALHUU TEJl IPU JABUKEHUN B MATHUTHOM I10JIE
3emuiu.

Jemoncmpayuu.

HaGntonenue siBneHust 3J1eKTpPOMAarHUTHOW MHAYKIIUU.

UccnenoBanne 3aBucumoctd IJC HMHIOYKIIMH OT CKOPOCTH HU3MEHEHUSA
MAarHUTHOTO MOTOKA.



[TpaBuiio Jlenna.

[TageHne MarauTa B alfOMUHUEBON (MEIHOM) TpyoOe.

SIBneHre caMOMHAYKIUU.

Uccnenoanne 3aBucumoctu DJ[C cCaMOMHAYKIIMU OT CKOPOCTU MU3MEHEHUSA
CUJIBI TOKA B IIETH.

Yuenuueckuit skcnepumenm, nabopamopmuvie pabomul, nPAKMUKYM.

UccnenoBanue siBIEHUS SIEKTPOMArHUTHOW MHIAYKIUU.

Onpenenenue MHIYKIUU BUXPEBOIO MATHUTHOTO TOJIS.

UccnenoBanue siBIEHUS CAMOUHIYKIIUU.

COopka MoJienu AIEeKTPOMArHUTHOTO FeHepaTopa.

Pa3nen 5. KoneOanus u BOJIHBI.

Tema 1. Mexanuueckue Konedbanusn.

KonebarenvHas cuctema. CBOOOIHBIE KOJIEOAHUS.

IMapmonnueckue konebanusi. Kunemarnueckoe M JUHAMUYECKOE OIMHUCAHHUE.
DHepreTUvecKkoe OonMcaHue (3aKOH COXPaHCHWs MEXaHHMYECKOH »Hepruu). BeiBos
JMHAMHYECKOTO OMUCAHUS TAPMOHUYECKUX KOJIEOAHHUI U3 MX DHEPreTUYeCKoro u
KMHEMaTU4ECKOTO OMUCAHUS.

Amvmuryna u ¢asza konebanui. CBsi3b aMIUIUTYAbl KOJIEOAHUNA HCXOMHOM
BEJIMYMHBI C aMIUTUTYJaMU KoJIeOaHHUM €€ CKOPOCTH U YCKOPEHHSI.

Ilepuon m uactora konedanuid. Ilepuon Manbix CBOOOJHBIX KoOJiI€OaHMIA
MaTeMaTU4ecKoro wasiTHuka. Ilepuos cBOOOAHBIX KOJ€OAHUW MPYKUHHOTO
MasiTHUKA.

[lonsiTue o 3aryxaromux KonedaHusx. BeiHyxenHbie koiaebanus. Pezonanc.
Pezonancnas kpuBas. BnusHue 3aTyxaHus Ha BUJ PE30HAHCHOW KPHUBOM.
ABTOKOJIEOAHMUS.

TexHudyeckue ycTpouCTBa U TEXHOJOTUUYECKUE MPOLECChl: METPOHOM, YaCHhl,
Kaydelld, My3blKaJlbHbIE HHCTPYMEHTHI, ceiicMorpad.

Jemoncmpayuu.

3anuck KoJae0aTeIbHOTO JIBHXKCHUS.

HaGntonenrne He3aBUCUMOCTH MEproia MajlbIX KojdeOaHu rpy3a Ha HUTH OT
aMILTUTY/IBI.

NccnenoBanue 3aTyxaronux KojaeOaHuid U 3aBUCUMOCTH MEPHOJIa CBOOOTHBIX
KOJIeOaHUN OT COMPOTUBIICHUSI.

UccnenoBanne konebaHui rpy3a Ha MACCUBHOM MPYKHUHE C UEJIbIO
dbopmMupoBaHus MPEACTABICHUIN 00 UIeaIbHOW MOJIENU MPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHUS FIHEPTUU MPU KOJIEOAHUSAX TPy3a HA NPYKHUHE.

NccnenoBannie BRIHYK/IEHHBIX KOJICOAHU.

HaGntonenue pe3onanca.

Yuenuueckuit skcnepumenm, nabopamopmnvie pabomul, nPAKMUKYM.



N3mepenue mnepuoja CBOOOJHBIX KOJEOAHMM HUTSAHOIO U MPYNKUHHOIO
MasITHUKOB.

N3ydenne 3aKOHOB IBMKEHUSA TeJla B XOJI€ KOJIeOaHull Ha yIIpyroM MojBece.

N3ydenuie nBUKEHUS HUTSHOTO MasiTHUKA.

[IpeoOpazoBaHue 3HEPTUHU B IPY>KUHHOM MasiTHUKE.

UccnenoBanue yObIBaHMS aMILTUTYAbI 3aTyXaIOIIUX KOJICOAHUH.

UccnenoBanuie BRIHYKICHHBIX KOJICOAHU.

Tema 2. InekmpomazHumuole KoneOAHUA.

Konebarenpubiit koHTYp. CBOOOJHBIE AJIEKTPOMAarHUTHHIE KOJeOaHUS B
uaeanbHoM kosiebarenbHOM KoHType. Dopmyna Tomcona. CBs3b aMIUTUTYAbI
3apsiia KOHJEHCAaTOpa C aMIUTUTYI0M CUJIbI TOKa B KOJIe0ATeTbHOM KOHTYPE.

3aKOH COXpaHEHHS YHEPTUH B UACATHHOM KOJIe0aTETbHOM KOHTYPE.

3aTyxaromue 3JIEKTPOMAarHUTHbIE KoJieOaHus. BrinyxaeHnnbie
AIEKTPOMArHUTHBIE KOJIeOaHusl.

ITepemenHblii TOK. MOIIHOCTP NEPEMEHHOIO TOKA. AMIUIMTYJHOE U
JNEUCTBYIONIEE 3HAYEHHUE CHJIBI TOKAa W HAMpsDKEHUsI TMpU pa3iuyHoM (dopme
3aBUCUMOCTH IIEPEMEHHOTO TOKA OT BPEMEHHM.

CunycouaanbHblii MEPEMEHHBIN TOK. Pe3ncTop, KOHAEHCATOp M KaTyllKa
WHAYKTUBHOCTH B IIEMH CUHYCOMJAJIBHOTO NMEPEMEHHOr0 TOKAa. PE30HAaHC TOKOB.
Pe3onaHc HanpsKeHUN.

WNneanpubiit  Tpanchopmartop. IlpousBonctBo, mnepegaya u mnoTpeOieHUE
BIEKTPUYECKON SHEPTUMU.

DKOJOTHYECKHE PUCKA TIPU MTPOU3BOACTBE 3JeKTpo3Hepruu. Kynberypa
WCMOJIB30BAHUS JIEKTPOIHEPTUU B ITOBCETHEBHOM KU3HU.

TexHnueckne yCTpOMCTBA U TEXHOJOTHMYECKHUE MPOLECCHI: SIEKTPUUECKUN
3BOHOK, T€HEPATOP MEPEMEHHOI O TOKA, TUHUH JIEKTPOIIEpeIay.

Jemoncmpayuu.

CB0OOHBIE 2JIEKTPOMArHUTHBIE KOJIEOAHUSI.

3aBUCUMOCTb YaCTOThl CBOOOIHBIX KOJI€OAHUN OT MHIYKTUBHOCTU U EMKOCTHU
KOHTYpa.

OcuunorpaMmbl 3J1€KTPOMAarHUTHBIX KOJIEOaHUH.

['enepaTop He3aTyXarONIUX JIEKTPOMArHUTHBIX KOJIEOaHH.

Mojenpb 3eKTPOMarHuTHOTO FEHEPATOPA.

BriHyXeHHbIE CUHYCOUJATbHBIE KOJIeOaHUsl.

Pesucrop, karyuika MHIYKTUBHOCTH M KOHJEHCATOP B LIEMU NEPEMEHHOTO
TOKaA.

Pe3oHanc mnpu moOCHENOBATENBHOM COEAWHEHUU PE3UCTOPA, KaTYyIIKH
WHJyKTUBHOCTHU U KOHJIEHCATOPA.

VYerpoilcTBO M MpUHLIKIL ISHCTBUS TpaHc(popMaTopa.



Mogenb JIMHUY 3JIEKTPONEePEIayu.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padbomot, npaKmuKym.

N3yuenue Tpancpopmaropa.

UccnenoBanne MmepeMEHHOrO TOKa 4epe3 MOCIEAOBATEIbHO COCTUHEHHBIC
KOHJICHCATOP, KaTYIIKY U PE3UCTOP.

HaGntonenue 3neKTpoOMarHiTHOTO PE30HaHCA.

UccnenoBanne pabOThl HCTOUHUKOB CBETA B L[EMU MEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmMpOMAZHUMHbBLE 80JIHbL.

MexaHuueckue BOJIHBI, YCJIOBUS HX pacnpoctpaneHus. llomepeunbie u
MpOAOJbHbIE BOJHBL. llepuona, ckOpocTh pacnpocTpaHEHUs M JJIMHA BOJIHBIL.
CBoiicTBa MEXaHUYECKUX BOJIH. OTpa)X€HUE, MPEIOMIICHHE, UHTeppepeHuus u
nudpakius.

3Byk. CxopocTh 3ByKa. ' poMkocTh 3Byka. BeicoTa ToHa. TemOp 3ByKa.

[ITlymoBO€E 3arpsi3HEHNE OKPYKAIOIIEH CPEBI.

DNEeKTPOMATHUTHBIE BOJIHBI. Y CJIOBHUSI M3TYyUYCHHUS! SJIEKTPOMATHUTHBIX BOJIH.
B3anmnast oprieHTalMs BEKTOPOB B 3JIEKTPOMAarHUTHON BOJIHE.

CBoiicTBa  JJIGKTPOMAarHUTHBIX  BOJH:  OTpPa)XeHUe,  MpesIOMIICHUE,
noJisipu3anus, THTeppepeHrs u TuQppaKius.

[IIkana 37€eKTPOMAarHUTHBIX BOJIH. [[puMeHEeHHE 3EeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHuUnIBl paguoCBs3u U TeaeBUieHus. Panuonokanus.

DJIEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYIKAIOLIEH CPEbI.

TexHudyeckre yCTpOWCTBA W NPAKTUUYECKOE MPUMEHEHHUE: MY3bIKAJIbHbIC
MHCTPYMEHTHI, pajap, paauonpuEMHUK, TEIEBU30p, aHTeHHa, Tenedod, CBY-neus,
yJIbTPa3BYKOBasl TUATHOCTUKA B TEXHUKE U MEJUIIUHE.

JHemoncmpayuu.

OO6pazoBaHue U pacIpOCTPaHEHHUE MOMEPEUHBIX U IPOJIOTIBHBIX BOJIH.

Koneb6mtomeecst Teno Kak UCTOYHUK 3BYKa.

3aBUCUMOCTH JJIMHBI BOJIHBI OT YaCTOThI KOJICOAHUH.

HaGntonenue oTpaxxeHust U MpesioMIICHUS MEXaHUYECKUX BOJIH.

HaGntonenue naTeppepeHunu u 1uppakin MeEXaHH4eCKUX BOJIH.

AKyCTHUYECKHI PE30HAHC.

CaolicTBa ynbTpa3ByKa U €ro IPUMEHEHHUE.

HaGntoneHue cBSI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJIONM H
4acTOTOU KoJieOaHU.

UccnenoBanre  CBOMCTB ~ 3JEKTPOMArHUTHBIX  BOJIH: OTpaKEeHHUE,
MpeJIoOMIICHHE, ToJigpyu3anus, Tuppakuus, UHTepPepeHIus.

O6Hapy:xeHune nH(pakpacHOro U yibTpaProIeTOBOrO U3TYUEHUH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomot, npaKmuKym.



N3ydeHnne napaMeTpoB 3ByKOBOW BOJIHBI.

N3yueHne pacnpocTpaHeHHs 3BYKOBBIX BOJH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsiMonuHEHOE pacIpOCTpaHEHUE CBETa B OAHOPOAHOU cpene. JIyd cBera.
To4euHbI UCTOYHUK CBETA.

OTtpaxenue cBera. 3aKOHBI OTpakeHHsi cBeTa. [locTpoeHne m3oOpaxeHuil B
mIockoM 3epkaine. Chepuueckue 3epkaia.

[Ipenomiienue cBeta. 3aKOHBI MPETOMIICHUS CBETa. AOCOIIOTHBIN MOKAa3aTeNb
npenomMieHus. OTHOCUTENIBHBIN MOKAa3aTeNb MpeaoMieHus. [IoCTOSHCTBO 4acTOTHI
CBETAa M COOTHOILICHUE [JIMH BOJH MPHU NEPEXO0JEe MOHOXPOMATHYECKOTO CBETA
yepes rpaHuily pasjielia IByX ONTHYECKUX CPE.

Xon nyuerr B mpusMme. Jucnepcusi cBera. CIIOXKHBIM COCTaB OEIOro CBETa.
LBeT.

[TonHoe BHyTpeHHEee oTpaxkeHue. [IpenenbHblil yron moJIHOTO BHYTPEHHETO
OTPaXKEHUS.

ColOuparomiue u pacceuBaromue JuH3bl. ToHkas nuH3a. DokycHoe
paccToOsiHUE M ONTHUYECKas CHUJla TOHKOM JMH3BL. 3aBUCUMOCTh (POKYCHOIO
paccTOosiHUSI TOHKOW cepuyecKord JUH3BI OT €€ reOMETPUM U OTHOCUTEIHLHOTO
MOKa3aTes MPeIOMIICHHUS.

dopMyJia TOHKOM JIUH3BL. Y BEJIIMYEHHE, JaBAEMOE JIMH30M.

Xoa dyda, NpOWEAIIErO JMH3Y IMOJ NPOU3BOJIBHBIM YINIOM K €€ TJIaBHOU
ontudecko ocu. IlocTtpoenne wu300pakeHUl TOYKHM UM OTpe3Ka MpSIMOA B
COOMPAIONINX U PACCEUBAIOIINX JTMH3aX U UX CUCTEMAaX.

Onruyeckue mpuOopsl. Paspemaromias cmocoOHOCTh. ['71a3 kak onmTudeckas
cucTeMa.

[Ipenensl TPUMEHUMOCTH TEOMETPUUECKON ONITHKH.

BonnoBast ontuka. WuTepdepenunst cBera. KorepeHTHble HCTOYHUKH.
VYcnoBus HaOMOIEHUST MAaKCUMYyMOB U MHUHUMYMOB B HMHTEP(PEPEHIMOHHON
KapTUHE OT [JBYX KOT€PEHTHBIX HCTOYHHMKOB. [IpuMepnl KiaccHuecKux
MHTEeP()EPEHIIMOHHBIX CXEM.

Hudpakius cBera. JudpakuvonHas pemérka. YcClIOBHE HaOIIOCHUS
[JIaBHBIX ~MAaKCUMYMOB TIIpM MAaJA€HUM MOHOXPOMAaTHYECKOrO CBETa Ha
TU(PaKIIMOHHYIO PEHIETKY.

[Tonsipuzanus cera.

TexHnueckne yCTpOWCTBA M TEXHOJOTHMYECKHE MPOLECCHI: OYKH, JyIIa,
nepuckor, (oroanmnapar, MUKPOCKOI, MPOCKIMOHHBIM ammapar, MPOCBETICHUE
ONTHUKH, BOJIOKOHHASI ONTHKA, TU(PpaKIMOHHAS pEIIETKA.

JHemoncmpayuu.

3aKOHBI OTPAKECHUS CBETA.



HccnenoBanne nmpeaoMIIeHHS CBETA.

HaGntonenue noHOro BHyTPEHHETO OTpakeHus. MoJienb CBETOBO/IA.

UccnenoBanne Xoa CBETOBBIX IYYKOB YEpe3 ILIOCKOMAPaJUIEIbHYIO
IJIACTUHY U TIPU3MY.

UccnenoBanne cBOMCTB U300paKeHUM B JIMH3AX.

Mojgenn MUKpPOCKOIIA, TEJIECKOIIA.

HaGntonenne nntepdepeHnn cBera.

HaGntonenue 1BeTOB TOHKUX TUIEHOK.

HaGntonenue nudpakuuu cBera.

N3yuennie nuppakiinOHHON PEIIETKH.

HaGntonenue nudppakiinOHHOTO CIEKTPA.

HalGntonenue nucnepcuu cBera.

HabGntonenue nonsipusaiuu cBeTa.

[IpuMeHneHue NONSIPOUIOB JIJISl U3YUYEHUS] MEXaHUUYECKUX HAPSHKEHUH.

Yuenuueckuit saxcnepumenm, nabopamopnuie padbomot, npaKmuKym.

N3Mmepenne nmokaszaTesns NpeToMIICHUS CTEKIIA.

HccrienoBanre 3aBUCUMOCTH (POKYCHOTO pacCTOSHUS OT BeriectBa (Ha
pUMepPE JKUIKUX JTUH3).

N3mepenue HoKycHOTO paccTOsTHUS PACCEUBAIOIINX JIUH3.

[Tonyuenne n300pa>keHHsI B CUCTEME U3 INTIOCKOTO 3€pKaia U JIMH3BI.

[lonyuenne n300pakeHUsI B CUCTEME U3 JIBYX JIUH3.

KoncTpyupoBanue TeneCKONMUYECKUX CUCTEM.

HaGntonenue nudpakunu, uaTepdepeHInN U NOJIIpU3aluu CBETA.

N3yuenne nosspuzanuy cBeTa, OTPaKEHHOTO OT MOBEPXHOCTU JUAJICKTPHUKA.

N3yuenne naTEpPEpeHINN JIa3€PHOTO U3YUEHHUS HA IBYX IIEISX.

HaGnronenue nucnepcum.

HabGntonenue u vccnenoBanue qupakimOHHOTO CIIEKTpa.

N3mepenne nimHbl CBETOBOW BOJIHBI.

[lonyueHne crekTpa U3JIyYEHHUs CBETOAMOAA MPU MOMOIIU AUPPAKIIHMOHHOM
PEIIETKM.

Pa3nen 6. OcHOBBI cienNAJILHOI TEOPUH OTHOCHTEJIHLHOCTH.

['paHuibl  NPUMEHUMOCTH  KJIACCUMYECKOM  MEXaHUKH. [Toctynatet
CIIEIMAJIbHOM TEOPUH OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBai. IIpeoOpazoBanusi  JlopeHiia.
YcnoBue npUUUHHOCTA. (OTHOCHUTEIIBHOCTh OJHOBPEMEHHOCTH. 3aMEJICHUE
BPEMEHH U COKpAIICHUE JIJIUHBI.

DHEPrus U UMIYJIbC PEASTUBUCTCKOW YaCTULIBI.

CBsA3b MACCBI C SHEPTUEN U UMITYJIBCOM PEJISITUBUCTCKOM YaCTULIbI. DHEPrUs
TTOKOSI.



TexHuyeckre YCTPOMCTBA M TEXHOJIOTUYECKHE IPOILIECCHl. CHYTHUKOBbBIC
MPUEMHHKHY, YCKOPUTEIHU 3aPSKEHHBIX YACTHIL.

VYyeHnueckuit 3KCIEepPUMEHT, 1a00paTOPHBIE pabOThI, MPAKTUKYM.

OmnpenerieHne HMMITYJIbca M DHEPTHM  PEIATUBUCTCKUAX  dacThil  (Imo
dororpadusM TPEKOB 3apSKCHHBIX YACTHI] B MATHUTHOM I10JIE).

Pa3znen /. KBanToBas pusuka.

Tema 1. KopnyckyaapHno-601108601i oyanusm.

PaBHOBecHOe TeruioBoe M3nmydeHue (M3IydeHHe aOCOTIOTHO YEPHOTO Tea).
3akoH cMmemeHnsa Buna. I'mnoresa [limanka o kBadTax.

@OTOHBI. DHEPrUusl U UMIYJILC (POTOHA.

®otorpdekt. OnbiTel A. I'. CroneroBa. 3akonbl (hoTodddexra. YpaBHeHUE
OitniureitHa st potodpdexra. «Kpacnas rpanuna» pororpdexra.

JlaBienne cBeta (B 4YAacTHOCTH, JaBJICHHE CBeTa Ha aOCOJIOTHO
MOTJIONIAOINYI0 M a0COMIOTHO OTpaXKkarolnyr MmoBepxHocTh). Ombitel 1. H.
Jlebenesa.

BonHoBeie cBoMicTBa yacTul. Bonnsl ne bpoina. [{nuna BomHbl ne bpoins u
pa3mepbl 00JacTW JIOKalu3alMu JABWXKYIIeics yactuilsl. KopmyckymnspHo-
BOJIHOBOM Ayanu3M. Jludpakius 31eKTpOHOB Ha KpUCTaILIaX.

Cnemuduka udmepenuid B Mukpomupe. COOTHOIIEHUS HEONPEIeIEHHOCTEM
I'eitzendepra.

TexHudyeckne yCTpPOMCTBAa W TEXHOJOTMYECKHE MPOIECCHI: CIEKTPOMETP,
doTtosnemenT, (PoTogaTUMK, TYHHEJIbHBIM MHUKPOCKOI, COJIHEUHasl Oarapes,
CBETOJUOI.

JHemoncmpayuu.

®oTo3(ppeKT Ha YyCTAHOBKE C IIMHKOBOM IMJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (GoTodhdeKTa.

HccnenoBanne  3aBUCUMOCTH  CONPOTUBJICHUS  MOJYNPOBOJHUKOB  OT
OCBEILIEHHOCTH.

Cseronnon.

Conneunas OaTtapes.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomot, npaKmuKym.

UccnenoBanue GpoTope3ucropa.

N3mepenue nocrosinuoi [1nanka Ha ocHoBe ucciienoBanus hporoaddexra.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA YEPE3 CBETOIUO]] OT HAIPSIHKEHUS.

Tema 2. @uzuxa amoma.

OnbITEl MO UCCIENOBAHUIO CTpoeHUs aTtoma. [lmaHerapHas monenb aroma
Pesepdopna.

[loctynarsl bopa. U3nydyenue u norjoimienue GOTOHOB MPHU MEPEX0/Ie aToMa
C OJTHOTO YPOBHSI DHEPIUU HA IPYTrOi.



Bunel cnektpoB. CiekTp ypOBHEN 3HEPTUM aTOMa BOJOPOAA.

CrnioHTaHHOE M BBIHYKJECHHOE U3J1yueHue cBera. Jlazep.

TexHnueckne yCTpOWCTBA M TEXHOJOTHMYECKHE IPOLECCHI. CHEKTPaIbHbBIN
aHaym3 (CIEKTPOCKOM), Jla3ep, KBAHTOBBIH KOMITHIOTE.

Jemoncmpayuu.

Mogens onbita Pezepdopaa.

HaGntonenue nuHevaThiX CIIEKTPOB.

Y CTpOUCTBO U AEUCTBHUE CUETYMKA MOHU3UPYIOIINX YaCTHLL.

Onpenenenue IIWHBI BOJHBI JJA3€PHOTO U3JIYyUYCHHUS.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomot, npaKmuKym.

HaGntonenue nuHevyaToro cuekrpa.

HccnenoBanne cnekTpa pa3peKE€HHOr0 aTOMApPHOTO BOAOPOJa U U3MEPEHUE
noctosinHou Punbepra.

Tema 3. Qu3uxka amomHo20 A0PaA U INEMEHMAPHBIX YACMUY,.

Hyxknonnas mozaens sanpa ['eiizenOepra—lBanenko. 3apsia sapa. MaccoBoe
yucio sapa. M3oTonsl.

PanuoaktuBHOCTh. Anb(da-pacnan. DIEKTPOHHBIM M TMO3UTPOHHBIN OeTa-
pacnaz. ['amma-uznydeHue.

3aKOH paJMOaKTHUBHOIO pacnaga. PaanoakTUBHBIE HM30TONBI B IPUPOJIE.
CBolicTBa MOHHU3UPYIOUIETO MU3Ny4YeHHs. BiusHue paguoOakTUBHOCTH Ha >KUBBIC
opranu3mbl. EctecTBeHHbIl poH u3nydenus. Jlozumerpus.

DHeprus CBsI3M HYKJIOHOB B sifipe. S nepHblie cumbl. Jlegekt Macchl siapa.

SAnepusie peakuuu. Jlenenue u cunres anep. Anepusie peaktopsl. [Ipodrembl
YIOPABISIEMOTO TEPMOSIAEPHOTO CHUHTE3a. OJKOJIOTUYECKHUE aCIEKThl PAa3BUTHUSA
SAIEPHON SHEPTETUKHU.

Metoabl perucTpauy 1 UCCIEA0BAHNS AIEMEHTAPHBIX YaCTHII.

DyHIaMECHTAJIBHBIE B3aUMOJCHCTBUS. baproHBI, ME30HBI W JICNITOHBI.
[IpencraBnenne o CranaapTHON Mojien. KBapk-riitoOHHAas MOJIENb apPOHOB.

®usuka 3a npeaenamu CrangapTHoW Mojenud. TEéMHas Marepuss U TEMHas
JHEprus.

EnunctBO (prznueckoil kapTUHBI MUpA.

TexHnueckne yCTpOMCTBA U TEXHOJOTMYECKHE MPOLECCHI: I03UMETpP, Kamepa
Bunibcona, simepHBIi  peakTop, TEPMOSIAEPHBIM peakTop, aTomHas OomoOa,
MarHUTHO-PE30HaHCHAs ToMorpadusi.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomot, npaKmuKym.

HccrienoBanre TPeKOB YacTHIL (IO TOTOBBIM (oToTrpadusim).

HccnenoBanue paliOaKTUBHOTO (OHA C UCIOJIB30BAHUEM JO3UMETPA.

N3yuenue normiomieHus: OeTa-4acTUl] aTFOMUHUEM.

Pa3nen 8. DjieMeHTHI ACTPOHOMMHU U ACTPOPUIUKH.



Dtansel pa3BUTHS acTpOHOMUU. [IpuKiIanHOE U MUPOBO33pEHUECKOE 3HAUCHUE
acTpoHoMuH. I[IprMEeHUMOCTh 3aKOHOB (U3UKUA JIsi OOBSICHEHHUS MPUPOIBI
KOCMUYECKHX OObEKTOB.

Metonbl acTpOHOMUYECKUX HCCaeqoBaHUN. (COBPEMEHHBIE ONTHYECKHUE
TEJIECKOIIbI, PAJANOTENIECKONbI, BHEATMOC(EpHasi aCTPOHOMHMUSI.

Buna 3Bénnoro nHeba. Co3Be3ausi, sipKkue 3BE3NbI, IUIAHETHI, UX BHUAMMOE
JBH>KCHUE.

CosiHeuHas cucrema.

Counnue. ConmHevyHast akTUBHOCTh. MicTounuk sHepruu CoJiHIa U 3BE3].

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKU. /(narpamma «CHeKTpaIbHbIN KIacc —
CBETUMOCTB». 3BE31bl TJIABHOW IOCIEIOBATEIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JUIsl 3BE3]l TJIABHOM MOCIENOBATEIBHOCTU. BHYTpeHHEe CTpoeHue
3B€31. COBpEMEHHBIE MPEACTABIECHUS O MPOUCXOXKACHUU U 3Bodonuu CoiHIa U
3BE3. DTanbl >KU3HU 3BE3I.

Mueunsiii Ilyte — nama ["amaktuka. [lonoxxenue m nBuxkenue CojHIA B
lNanaktuke. Tunel ramaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B SAPAX
raJIaKTHUK.

Bcenennas. Pacimupenue Beenennoit. 3akon Xa66ma. Pazberanue rajakTuk.
Teopus bosbioro B3peiBa. PenukToBoe n3nydeHue.

Macirabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnbie npo0iaeMbl aCTPOHOMUM.

Yuenuuecxkue naonwoenus.

HaGntonenust 3BE31HOr0 HEOA HEBOOPYXKEHHBIM TJ1a30M C HCMOJIb30BAHUEM
KOMIBIOTEPHBIX MPUJIOKEHUMN JJIsI ONpEIeNICHUs] MOJIOKEHUSI HeOECHbIX 00BEKTOB
Ha KOHKDETHYIO JaTy. OCHOBHBbIE cO03Be3ausa (CEBEpHOTO MOJylapus U SpKHE
3BE3/IBL.

HaGntonenust B Teneckon JIyHbl, IUlaHET, TYMaHHOCTEH U 3BE3IHBIX
CKOIUICHUHU.

Du3nYeCKU NMPAKTHKYM.

CnocoObl n3Mepenusi (U3NYECKUX BEIUYHMH C UCIIOIb30BAHUEM aHAJIOTOBBIX
U UPPOBBIX U3MEPUTENBHBIX NPUOOPOB U KOMIIBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOCOJIIOTHBIE U OTHOCHUTEIIbHBIE MOTPEIIHOCTH U3MEPEHUIN (PU3NUECKUX BEITUYUH.
OueHka rpaHui OrpeIHOCTEMN.

[IpoBeneHrne KOCBEHHBIX HM3MEPEHUW, HCCICAOBAHUM  3aBUCUMOCTEU
(GU3MYECKUX BEJIMYWH, MPOBEpPKa IMPEIJIOKEHHBIX THIOTe3 (BBIOOP W3 pador,
ONMCAHHBIX B  TEMATHYECKUX  pa3lieax «YUEHUYECKUH  SKCIEPHUMEHT,
nabopaTopHbie PadOThI, TPAKTHKYM>).

O0o01ar0Iee MOBTOPEHHE.



OO6o011eHrEe U cUCTeMaTH3alMs COJepKaHusl pa3feioB Kypca «MexaHuka»,
«MonekynspHas ¢puznKka U TEpMOAMHAMUKAY», «DneKTpoarnHamuka», «Konedbanus
U BOJHBI», «OCHOBBI CIELMAIBHOW TEOPUU OTHOCUTEIBbHOCTH», «KBaHTOBas
busnka», «IJeMEHTbl ACTPOHOMUU U aCTPO(DUIUKU».

Ponb ¢u3uku uU acTpOHOMHUM B DKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COI[MATILHOM M ATUYECKOU cepax AesTeIbHOCTU YEJIOBEKa, POJib U MECTO (PU3UKHU
1 aCTPOHOMHH B COBPEMEHHOW HAYYHOW KapTUHE MUPA, 3HAYECHHUE ONMHCATEIBbHOM,
CUCTEMATH3UPYIOIIEH, OOBSICHUTENbHOW U  MPOTHOCTUYECKON  (QyHKIUI
dusznueckoi Teopuu, poiib GU3NUECKON Teopur B (HOPMUPOBAHUM MPEACTABICHUIM
0 (U3MYECKON KapTUHE MHPA, MECTO (PU3UUECKON KApTUHBI MUpPA B OOIIEM PAIY
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTABICHUN O MTPUPOJIE.

MesxknpeaMeTHbIe CBSI3H.

N3yuenne kypca Qusuku yriuyonéHHoro ypoBHa B 11 kiacce
OCYIIECTBIIAETCA C YUETOM COAEPKATEIBbHBIX MEKIIPEIMETHBIX CBSI3€M C Kypcamu
MaTeMaTUuKH, OUOJIOTHUH, XUMUH, TeOrpauu U TEXHOJIOTHH.

Meosicnpeomemmnoie nOHAMUA,CEAZAHHBIE C USYUEHUEM MEMOO0E HAYUHO20
nOo3HaHuA SBJICHUE, HAy4YHbIM (akTt, rumores3a, (U3MYECKass BEJIWYMHA, 3aKOH,
Teopusi, HaOJIOJICHHE, DSKCIEPUMEHT, MOJEIUPOBAHUE, MOJIeNb, H3MEpPEHUE,
MOTPEIIHOCTY U3MEPEHU M, U3MEPUTENbHbBIE TPUOOPHI, IIU(ppoBast 1adbopaTopus.

Mamemamuka: peEUIEHHE CUCTEMbl ypPaBHEHUW. TpUTOHOMETpPUYECKHUE
(GYHKIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJIECTBO. BEKTOpBI M WX MPOEKIHH HA OCU KOOPJHMHAT, CIIOKEHUE BEKTOPOB.
[IpousBonnbie 3nemMeHTapHbIX (yHkuui. [lpuzHaku nogoOUsi TPEyroJbHUKOB,
onpeieNieHne MIOMAau IIOCKUX GUryp u oobEMa Tel.

buonocua: >nekTpudeckue SBICHHUS B JKHBOM MpUpoje, KoJjieOaTelbHbIe
IBW)KEHUS B JKMBOM MPUPOAE, HSKOJOTMYECKUE PHUCKA TPU MOPOU3BOJCTBE
AJEKTPOIHEPIHH, JJIEKTPOMATHUTHOE  3arpsA3HEHUE  OKPYXKAUEh  Cpeabl,
yJIbTPa3BYKOBasi JAUArHOCTUKA B MEJIUIIMHE, ONTUYECKHUE SIBJICHUS B KUBOU
MPUPOAE.

Xumusa: cTpoOEHUE aTOMOB M MOJIEKYJI, KPUCTAIUTMYECKAS] CTPYKTYpa TBEPABIX
TeJ, MEXaHU3Mbl OOpa3OBaHUsl KPUCTAUIMYECKOM PEMIETKH, CHEKTPAIbHBIN
aHaJIu3.

T'eocpaghuna. marHuTHBIE T1ONIOCAa 3€MJIM, 3aJ€XH MarHUTHBIX DY/,
(hoTochEMKA 3eMHOM MOBEPXHOCTH, cericMorpad.

TexHnonozua. TPUMEHEHHE IIOCTOSIHHBIX MAarHUTOB, JJIEKTPOMAarHUTOB,
ANeKTpoABUTaTENb SIKOOU, TeHepaTop MEPEMEHHOTO TOKAa, MHAYKIMOHHAS IEYb,
JUHUU 3JIEKTponepeaay, 3JIeKTpOABUraTelb, paaap, paauonpuéMHUK, TEIEBU30D,
anteHHa, TtenedoH, CBU-neub, yiIbTpa3ByKoBas AUMArHOCTHMKAa B TEXHUKE,



HpOGKHHOHHBIﬁ alirapar, BOJIOKOHHAsA OIITHKA, COJIHCYHAsA 6aTapeﬂ, CIIYTHHUKOBEIC
HpI/IéMHI/IKI/I, AACPHas SOHCPIreTUKA B 9KOJIOTMYCCKHUEC aCIICKThI e€ Pa3BUTHA.



IIJTAHUPYEMBIE PE3VJIbTATBI OCBOEHUMS [TPOI' PAMMBI 110 ®U3UKE
HA VYPOBHE CPEIHEI'O OBIIEI'O OBPA3OBAHUAJIMYHOCTHDBIE
PE3VJIbTATDI

JIMUYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE PpPe3yJbTaTbhl OCBOEHUS YyuyeOHOro mnpeaMera «Duznuka»
JIOJKHBI OTPpaXkaTh TOTOBHOCTh U CIIOCOOHOCTH 00yUYaroIIuXcsi PyKOBOJACTBOBATHCS
copMHpPOBAaHHOW BHYTPEHHEH TMO3UIUEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHHX  YOEKIEHHI, COOTBETCTBYIOIIUX
TPAAUIMOHHBIM ILIEHHOCTSIM POCCHUUCKOTO OOIIECTBa, PacUIMpPEHUE >KU3HEHHOTO
OMbITA U OMbITA ACSATEILHOCTA B MPOLIECCE peau3allid OCHOBHBIX HaIpPaBIICHUI
BOCIIUTATEILHOU IE€SITENHHOCTH, B TOM YHUCJI€ B YaCTH:

rPaXKAAHCKOr0 BOCIMTAHUSA:

e ChHOPMHUPOBAHHOCTh TPAXJAHCKONW  TO3MIMKM  OOydYaromerocs  Kak
AKTHUBHOT'O U OTBETCTBEHHOI'O YJI€HA POCCUHCKOr0 OOIIECTRa,

e TMPUHITUE TPAJULIHUOHHBIX OOIICYEIOBEUECKUX T'YMAHUCTHUECKUX U
JEMOKPATUUECKUX [IEHHOCTEH;

e TOTOBHOCTBH BECTH COBMECTHYIO JIESITEILHOCTh B MHTEPECAX IPakIaHCKOTO
oOllecTBa, Yy4yacTBOBaTh B CaMOYIpaBlI€HUM B 00Opa3oBaTEIbHOMN
OpraHu3aluy,;

e YMEHHME B3aUMOJICUCTBOBATH C  COLUMAIBbHBIMM  WHCTUTYTaMH B
COOTBETCTBUHU C UX (DYHKIUAMHU U HA3HAUCHUEM,;

e TOTOBHOCThH K TYMAaHUTAPHOU U BOJOHTEPCKON NEATEIbHOCTH.

NATPHOTUYECKOT0 BOCITUTAHUSA:

e CchOpPMHUPOBAHHOCTH POCCUHCKOU TpakJaHCKOU WJICHTUYHOCTH,
MaTpUOTHU3MA,

e IICHHOCTHOE OTHOIIEHHE K TOCYAapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCUNCKHUX YUEHBIX B 00J1aCTU (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

e cpOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUECKOTO TOBEJICHNS;

e CIIOCOOHOCThH OLIEHUBATh CUTYAIMI0 WU MPUHUMATh OCO3HAHHBIE PELICHUS,
OPUEHTHUPYSACh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM
YyuCJie B AEATEIbHOCTU YUEHOTO;

e OCO3HAHME JIMYHOIO BKJIaJla B HOCTPOEHUE YCTOMYMBOIO OyAYIIEro.

3CTETUYECKOT0 BOCTIMTAHUSA:

e DOCTETHMYECKOE OTHOIICHHE K MHUpPY, BKIIOYAash JCTETUKY HAy4YHOIO
TBOPYECTBA, NMPUCYLIEr0 PU3NUECKON HAYKE.

TPYJAOBOT0 BOCTIUTAHMS



HMHTEpEeC K pa3iudHbiM chepaM npodhecCHOHANbHON AESITENbHOCTH, B TOM
YUCJ€ CBS3aHHBIM C (U3UKOM W TEXHUKOM, YyMEHHE COBepIIaTh
OCO3HAHHBIN BBIOOP OyAyiiel mpodeccuu U peaan30BbIBaTh COOCTBEHHBIE
’KU3HCHHBIE TUTAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHUIO U CaMOOOpPa30BaHUIO B
obnactu PU3KMKK HA MPOTSIKEHUH BCEH KUZHHU.

IKOJOIrH4€CKOro BOCIUTAHUSL .

c(hOpMUPOBAHHOCTb KOJOTUYECKOM KYJIbTYphl, OCO3HaHUE TI100aTbLHOTO
XapakTepa IKOJIOTUUECKUX MPOoOIeM;

IUTAHUPOBAHHUE M OCYIIECTBICHUE JICMCTBUUA B OKpPYXXAalOUIEW cpene Ha
OCHOBE 3HAHMS LIEJIEN YCTOMYMBOTO Pa3BUTHS YEIOBEUECTBA,;

pacIIMpEeHUE OIbITa JEATEIBHOCTH 3KOJOTMYECKON HAIMpPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HaHUH IO PUBHKE.

IHEHHOCTH HAYYHOI'O IIO3HAHUSL:

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3NUECKOU HAYKH,

OCO3HAHHWE IIEHHOCTH HAyYHOW JEATEIILHOCTH, TOTOBHOCTH B IIPOIECCE
M3ydeHUs (QU3NKA OCYIIECTBIATH IPOEKTHYIO M HCCIIEI0BATEIbCKYIO
NeATEIbHOCTh UHAUBUAYAJIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATDBI

ITo3naBaTe/ibHbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUSA
Ba3oBble JJoruuyeckue 1eicTBUA:

CaMOCTOSITEIbHO ~ (pOPMYIUPOBATh W  AKTyallM3UpOBaTh  MpoOJeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OIIPENEIIATh LENU NEATEIBHOCTH, 3a1aBaTh IMApaMETPbl U KPUTEPUU HUX
JOCTUKEHMUS,;

BBISBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEYUsST B PAaCCMATPUBAECMBIX
(U3UYECKUX SIBIICHUSX,

pa3palaThiBaTh IJIAH PEIICHUS MPOOIEMbI C YUETOM aHaln3a UMEIOLIUXCS
MaTEepUAIbHBIX U HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb, OLICHUBATh COOTBETCTBUE
pPEe3yJIbTATOB LIEJISIM, OLIEHUBATh PUCKU ITOCIIEICTBUN IESITEIbHOCTH,
KOOPJAWUHUPOBaTh U  BBINOJHATH pabOTy B  YCIOBUSAX PEATBHOIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOI'O B3aUMOJICUCTBUS;

pPa3BUBATh KPEATUBHOE MBIILJICHUE MPU PEUICHUU KU3HEHHBIX MPOOJIEM.

ba3oBbie HCCJICA0BATCIBCKHUC I[eﬁCTBHﬂ:

BIIAJICTh HAYYHOW TEPMHUHOJIOTHEH, KIIOYEBBHIMU MOHSATUSIMH U METOJAMH
bu3NYeCcKol HayKH,



BJIaJICTh  HaBBIKAMH  Y4E€OHO-HUCCIEAOBATEIBCKOM M IPOEKTHOM
JESITEIPHOCTA B 007aCTH (PU3MKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY TIOMCKY METOJIOB peIIeHUS 3ada4  (U3UUECKOTO
coAep KaHusl, TPUMEHEHUIO PA3IMYHBIX METOAO0B ITO3HAHMUS;

BJIaJICTh BHJAMHU JICITEIBHOCTH IO TIOJYYCHHIO HOBOTO 3HAHMS, €ro
WHTEpHOpETAIUH, TPEOOPa30BaHUIO U IPUMEHECHHIO B PA3TUYHBIX YICOHBIX
CUTyallMsX, B TOM YHCJIE MPHU CO3JaHUN y4E€OHBIX MPOEKTOB B 00JACTH
bu3uKwy;

BBISIBJIATh MPUUYMHHO-CJIEJCTBEHHBIC CBS3M M aKTyaJW3UpOBaTh 3ajauy,
BBIJIBUTATh THUIOTE3y €€ peIIeHUs, HaXOAWTh AapryMEHThl IS
JI0Ka3aTeIhCTBA CBOMX YTBEPXKICHHH, 3a7aBaTh MapaMeTpbl U KpUTCPHUHU
pelIeHHS;

aQHAJIM3UPOBATh TMIOJYYEHHBIE B XOJ€ pEIICHUS 3aJa4d Pe3yJbTaThl,
KPUTHUYECKHU OLICHUBATh X JOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHECHHUE B
HOBBIX YCJIOBHSX,

CTaBUTh U (POpMyYIUpOBaTh COOCTBEHHBIE 3aJayd B 0Opa3oBaTEIbHOI
JEATEIHFHOCTH, B TOM YHCJIE TIPU U3YYECHUH (PU3UKHU;

JaBaTh OIIEHKY HOBBIM CHUTYallMsIM, OLICHUBAThH MIPHOOPETEHHBIN OTIBIT,
yMETh TIEPEHOCUTh 3HaHHMS 10 (U3MKE B TMPAKTUUYECKYIO 00JIacTh
YKM3HEIEATCIbHOCTH,

yMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1acTEH;
BBIJIBUTATh HOBBIC UJEH, MPEAJIaraTh OpUTMHAIBHBIE TTOIXOAbI M PEIICHHS,
CTaBUTb MPOOJIEMBI U 3aJIa4H, TOMYCKAIOIINE aIbTePHATUBHBIC PEIICHHUS.

PabGora ¢ undgopmauuei:

BJIaJIETh HABBIKAMH MOJy4YeHUs] MHPOopMau (HU3NYECKOTOo COACpPIKAHUS
M3 UCTOYHHUKOB PAa3HBIX THUIIOB, CAMOCTOSITEIBHO OCYHIECTBIATH MOUCK,
aHaJgu3, CUCTEMATH3allMI0 M HMHTEPIPETAUI0 MH(POpMalMK Pa3IHUYHbIX
BHUJIOB U (POPM TPEICTABICHUS;

OLICHUBATh IOCTOBEPHOCTh HH(POPMALINH;

UCIIOJB30BaTh CpelcTBa HMHPOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJIOTUA B  PEUICHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX W
OpraHU3alMOHHBIX 3a7a4 C COOJIIoJACHUEM TPEOOBAHUNM HPrOHOMUKH,
TEXHUKU O€30MacHOCTH, TUTHEHBI, pecypcocOepekeHus, MPaBOBBIX W
ATUYECKUX HOPM, HOPM MH(OPMALIMOHHON 0€30MacHOCTH,

CO3/1aBaTh TEKCThl (PU3UUECKOTO COAECpPKAHUS B pa3IMUHbIX (hopMarax c
y4€TOM Ha3HaueHus: HHGOpPMALMU U UENEeBOW ayAUTOpUM, BBIOUpas
ONTUMAJIBHYIO (OPMY MPEACTABICHUS U BU3yATU3ALINH.

KOMMyHI/IKaTI/IBHbIe YHUBEPCAJIbHBIC y‘leﬁﬂble HeﬁCTBHH:



e OCYIICCTBIATH OOIIEHHME Ha Yypokax (U3UKHM U BO BHEYPOUHOMU
NEATEIbHOCTH;

e pacro3HaBaTh MPEANOCHUIKA KOH(PIUKTHBIX CUTyallud © CMST4Yath
KOH(JIUKTHI,

e Pa3BEPHYTO W JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHHUS C HUCIOIb30BAaHUEM
SI3bIKOBBIX CPEJICTB,;

e TMOHMMATh M  HCIOJB30BaTh  MPEUMYIIECTBA  KOMAHIHOM  H
WHJMBUIYaTbHOU paboTHhI;

e BBIOMpPATh TEMATUKY U METOJIbl COBMECTHBIX JAEHCTBUI C Yy4ETOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEH KaXKJIOr0 YjieHa KOJIJICKTHUBA,;

e TMPUHUMATh 1EJM COBMECTHOM [I€ATEIIbHOCTH, OPraHU30BBIBATH W
KOOPAUHUPOBATh JCHCTBUSL MO €€ JOCTHXKEHHUIO. COCTaBJATh IJIaH
JNEUCTBUI, paclpenesaTh PO ¢ y4ETOM MHEHHUI yYaCTHUKOB, O0OCYXIaTh
pe3yabTaThl COBMECTHOM pabOTHI;

e OLICHMBATh Kauye€CTBO CBOEr0 BKJIaJa W KaXJOTO YYaCTHHKA KOMAaH]bI B
oO1IKIi pe3yNbTat 1Mo pa3paboTaHHBIM KPUTEPUSIM;

e TMpejjaraTh HOBBIE MPOEKTHI, OIEHWBATh HAECH C TO3UIUHU HOBU3HBHI,
OPUTMHAJILHOCTHU, MPAKTUYECKONU 3HAUMMOCTH;

e OCYIIECTBISATh IMO3UTUBHOE CTPATETMYECKOE TMOBEACHUE B Pa3IUYHBIX

CUTyanusix, IIPOABJIATH TBOPYCCTBO n BOO6pa)KeHI/IC, OBITH
WHHUIIUAaTUBHBIM.

PerJIﬂTI/IBHLIe YHHUBEPCAJIbHBIC y‘leﬁﬂble I[eﬁCTBHﬂ

CﬁMOOpI‘aHI/I3aHI/Iﬂ:

e CAMOCTOSITEJILHO OCYIIECTBIATH IO3HABATEIIbHYIO JACSATEIbHOCTh B
obmactd (QU3NKA MU ACTPOHOMHHM, BBISIBIATH NPOOJEMBI, CTaBUTh U
dbopMyIupoOBaTH COOCTBEHHBIC 3aa4H;

e CAMOCTOSITEJILHO COCTABJISThH IUJIAH PEIICHUS] PACUETHBIX U Kaue€CTBEHHBIX
3a/1a4, TJIaH BBIMOJHEHUSI MPAKTUYECKOM padoThl ¢ yYETOM HMMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEN U MPEATNIOUTCHU;

e JIaBaTh OIICHKY HOBBIM CHUTYalHsIM;

e pacmupsATh paMKd ydyeOHOro TpeAMEeTa Ha  OCHOBE  JIMYHBIX
NPEeANOYTCHUH;

e Jl€NIaThb OCO3HAHHBIA BHIOOpP, ApPryMEHTUPOBATh €ro, OpaTh Ha ce0d
OTBETCTBEHHOCThH 32 PEUICHUE;

e OLICHUBAThH MPUOOPETEHHBIN OIBIT;

e CMOCOOCTBOBATH (POPMUPOBAHUIO U TMPOSIBICHUIO SPYAHUIIMU B 00JIaCTH
(GU3MKH, TMOCTOSHHO MOBBIIIATH CBOW 00pa30BaTENbHBIA U KYJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJbHBIH HHTEJJIEKT:



JlaBaTh OLICHKY HOBBIM CHUTYallUsIM, BHOCUTh KOPPEKTUBHI B JICSTCIILHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB 1EJISIM;

BJIaJICTh HAaBBIKAMHU T[IO3HABATEJIbHOM pedIeKCHH KaK OCO3HAHUS
COBEPIIAEMBIX JACHCTBUM U MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTaTOB U
OCHOBAHUM;

WCTOJIb30BaTh MPHUEMBI peduiekCuu i OIEHKH CHUTyallud, BbIOOpa
BEPHOI'O PEIICHMUS;

YMETh OLICHUBATh PUCKHA M CBOCBPEMEHHO IPUHUMATh PEIICHUS IO HX
CHIKEHHIO,

NPUHUMAaTh MOTHBBI M apryMEHTBl JPYrUX MpPU aHalIu3€ pe3yJIbTaTOB
JIEeITEIbHOCTH,

MIPUHUMATh ce0s1, MOHUMAasI CBOU HEJOCTATKH U JJOCTOMHCTBA,

NPUHUMAaTh MOTHBBI M apryMEHTBl JIPYrUX MpPU aHalu3€ pe3yJbTaTOB
JIEITEIBHOCTH,

MpH3HABaTh CBOE MPABO M MPABO APYTHX HA OIITHOKH.

B mporiecce AoCTHX)EHHMS JTUYHOCTHBIX PE3YyJIbTaTOB OCBOCHUSI MPOTPAMMBI IO
dbuzMke I8 ypOBHA CpeaHero oO0mero o0pa3oBaHUA y  OO0yYaroIIUXCs

COBEPIIICHCTBYETCS SMOIMOHAJILHBIN HUHTEJICKT, IIPEITOIarafoIui
c(hopMHUPOBAHHOCT.
e CAaMOCO3HAHHS,  BKJIIOYAIOMIETO  CIIOCOOHOCTh  ITOHUMATh  CBOE

AMOIMOHAIBFHOE COCTOSIHUE, BUJETh HAMPABJICHUS Pa3BUTHUSI COOCTBEHHOMN
AMOIMOHAILHOM c(hephl, OBITh YBEPEHHBIM B CE0€;

CaMOPETYJIUPOBAHUS, BKJIIOUYAIONIETO CAMOKOHTPOJIb, YMEHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE MOBEJECHHUE, CIIOCOOHOCTH aJaNTUPOBATHCS K
AMOIMOHAIBHBIM M3MEHEHUSIM U MPOSIBIATH TMOKOCTh, OBITH OTKPBITHIM
HOBOMY;,

BHYTPEHHEW MOTHUBAIMH, BKIIIOYAIOLIEH CTPEMJIEHHE K JOCTHXKEHUIO LEIn
U yCcrexy, ONTUMH3M, UHUIIMATUBHOCTh, YMEHUE JIEUCTBOBATh, UCXOMS U3
CBOMX BO3MOKHOCTEM;

AMIIATUH, BKJIIOYAIOIIEH  CMOCOOHOCTh MOHUMATh  AMOIMOHAIBLHOE
COCTOSIHUE JAPYTUX, YUYWUTHIBATh €r0 IMpPHU OCYIIECTBICHUU OOIIECHHUS,
CIOCOOHOCTh K COUYBCTBHUIO U CONIEPEKUBAHUIO;

COIIMATIbHBIX  HABBIKOB, BKJIIOYAIOIIMX CHOCOOHOCTHh  BBICTpAUBaTh
OTHOILIEHUSI C JPYTUMH JIOJAbMH, 3a00TUTHCS, MPOSIBISATH HHTEpPEC U
paspeniatb KOH(IUKTHIL.

INPEAMETHBIE PE3VYJIbTATDI



K xonmy oOydenus B 10 knacce mpeameTHble pe3ydbTaThl Ha YTIIyOJIEHHOM
YPOBHE JOJIKHBI OTpaxkaTh CHOPMUPOBAHHOCTH Y OOYyHAIOIIUXCA YMEHUIA:

MOHUMATh POJb (PU3UKK B HKOHOMUYECKOH, TEXHOJIOIMYECKOH,
AKOJIOTMYECKOM, COUMATbHOM U JTHUYECKOM cdepax AesATEIbHOCTU
YeJI0BEKa, pOJiIb U MECTO (PU3UKHU B COBPEMEHHOW HAyYHOW KapTUHE MHUPA,
3HAQUEHUE OIMUCATEIbHOW, CHUCTEeMAaTU3UPYIOIIEH, OOBSCHUTEIbHOU U
MPOTHOCTUYECKON  (QYyHKIMA  (QU3NYECKOM TEOpUH — MEXaHHUKH,
MOJEKYISIPHON (PUBUKH U TEPMOJUHAMHUKH, POib (HU3UYECKON TEOPUHU B
dbopMUpOBaHUU MPECTABICHUN 0 PU3NUECKON KapTUHE MUPA,

pazniuyath YCIOBUS TNPUMEHUMOCTH Mojenedl (U3MYecKuX Tel U
mpoieccoB (sSBIECHUI). HWHEPIHAIbHAs CHCTEMa OTCuYéTa, aOCOIIOTHO
TBEpJIOE TENO, MarepuaigbHas TOYKA, PABHOYCKOPEHHOE JBUXKEHHUE,
CBOOO/JHOE TMajeHue, a0CoNIOTHO ymopyras naedopmanus, aOCOTIOTHO
yopyroe u abCOIIOTHO HEYNPYTroe CTOJKHOBEHUSI, MOJICNIH Ta3a, KUJIKOCTH
1 TBEPIOTo (KPUCTAUIMYECKOTO) TeJla, MICATbHBIA ra3, TOUCYHBIN 3apsij,
OJHOPOJIHOE BIIEKTPUUECKOE TTOJIE;

pa3nuuath ycIOoBUS (TpaHUIBl, OO0JACTH) NPUMEHUMOCTH (PU3UICCKUX
3aKOHOB, MOHMMAaTh BCEOOIIMI XxapakTep (yHIAaMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTb HUCTIOJb30BAHUS YaCTHBIX 3aKOHOB,;

aHAJM3UPOBAThL U OOBSCHATH MEXaHMYECKHUE TMPOLECChl U SIBICHMUS,
UCIIOJIb3YSl OCHOBHBIC MOJIOKEHHUS M 3aKOHBI MEXaHUKH (OTHOCHTEIBLHOCTh
MEXaHUYECKOTO JBIKEHHS, (POPMysbl KHHEMATUKH PaBHOYCKOPEHHOTO
NBUWKEHUS, TpeoOpazoBaHusi [anwmiess Ajisi CKOPOCTH M TEpeMelleHUs,
3akoHbl HbloTOHa, mpuHUIUN  OTHOCUTENbHOCTH [anuies;, 3akoH
BCEMUPHOT0 TATOTEHUS, 3aKOHBI COXPAHEHUSI UMITYJIbCA U MEXAHUYECKOU
SHEPIuM, CBI3b PabOTHI CUJIBI C U3MEHEHUEM MEXaHUYECKOW SHEpPTuH,
YCIIOBUSL PaBHOBECHs TBEPAOTO Teia), TPH OTOM HCIOJb30BaTh
MaTeMaTU4ecKoe BbIpaXKEHUE 3aKOHOB, YKa3bIBaTh YCIIOBUS
MPUMEHUMOCTH (PU3UYECKUX 3aKOHOB: MpeoOpazoBanuii ['anumnes, BToporo
U TpeThero 3akoHOB HbIOTOHA, 3aKOHOB COXpPAaHEHHS HMIYJbca U
MEXaHUYECKOU PHEPTrUu, 3aKOHA BCEMUPHOTO TSITOTEHHUS,

aHAJTM3UPOBATH U OOBSICHATH TEIJIOBBIEC MPOLECCH U SABJICHUS, UCIOJb3Ys
ocHoBHbIe TmoN0XkeHUsT MKT wu 3akoHbl MOJNEKYISIpHON (U3UKKU U
TepMOJAMHAMHUKHN (CBSI3b JIAaBJICHHUS HJACAIBHOTO Ta3a CO CpeIHeH
KUHETHYECKOW B3HEPIrHell TEIUIOBOTO JBHXKEHUS M KOHIIEHTpPAUHMEH €ro
MOJIEKYJI, CBSI3b TEMIIEPAaTypbl BEHIECTBA CO CPEIHENM KHUHETUYECKOUN
SHEPrueil TerIOBOro JABUXKEHUS €r0 YacTHll, CBSI3b JABJICHUS HICATHLHOTO
raza C KOHIEHTpalWEed MOJEKYJI M €ro TEeMIEpPaTypou, ypaBHEHHE
MenaeneeBa—Kianeiipona, mnepBbIA 3aKOH TEPMOAWHAMUKH, 3aKOH



COXpaHEHHUs PHEPTHM B TEIUIOBBIX MPOIECCax), MPU 3TOM HCIOJIb30BaTh
MAaTEMaTHYECKOE BBIPAKECHUE 3aKOHOB, YKa3bIBaTh YCIOBUS
MIPUMEHUMOCTH ypaBHeHUa MeHneneeBa—Knamneipona,

aHAJM3UPOBATH U OOBSICHATH HJICKTPUUECKUE SIBICHUS, MCIOJIb3Ys
OCHOBHBIC TOJIOKCHUS W 3aKOHBI 3JICKTPOJUHAMHUKHN (3aKOH COXpaHCHUS
BIEKTPUYECKOTO 3apsaa, 3aKOH Kyiona, MOTEHIMAJIbHOCTh
3JIEKTPOCTATUYECKOTO TOJsA, MNPUHUUI CYNEPHO3UIUN SIECKTPUUECKUX
MOJIEW, MPU ITOM YKa3blBasg yCJIOBUS NPUMEHUMOCTH 3akoHa KyioHa, a
TaKK€ MPAKTUYECKHA Ba)KHbIE COOTHOUICHHMS: 3aKOHBI Oma Uil y4acTka
Henu W JJs 3aMKHYTOM D3JIEKTpUYECKOW Lenu, 3akoH J[xoyns—JIeHna,
npaswia Kupxroda, 3akonsr Dapajes JuIst 3JICKTPOIIN3a);

OMUCHIBaTh (PU3NUECKUE MPOLECChl M SIBJICHUS, HCIOJIb3ys BEIUYUHBI:
MEPEMENIEHHUE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC T€JIa U CUCTEMBI TEJ, CUJIA,
MOMEHT CHJIbI, JaBJICHUE, TMOTCHUWAJIbHAsA JSHEPIHs, KUHETHYECKAs
SHEPrusi, MEXaHW4yecKasi SHeprusi, padoTra CWibl, LIEHTPOCTPEMUTEIHLHOE
YCKOpEHHME, Cujia TKECTH, CHJIA YOPYTOCTH, CWJIa TPEHUS, MOIIHOCTD,
DHEpPrys B3aMMOACHCTBUA Tela ¢ 3emMiaéid BOMM3U €€ TOBEPXHOCTH,
SHEpPrus ynpyrol paedopmanuud MPYXKUHBI, KOJUYECTBO TEIIOTHI,
a0coJlloTHas TeMmmepaTrypa Tena, paboTa B TEpPMOJMHAMHKE, BHYTPECHHSS
SHEPrusi WUJEaJbHOr0 OJIHOATOMHOIOrasza, paboTra WuAeaJIbHOTO rasa,
OTHOCUTEJIbHAsI BJIAXHOCTh Bo3ayxa, KIIJI wupeanbHOro TemiaoBOro
JIBUTATENS; JIEKTPUUECKOE MOJIE, HAMPSHKEHHOCTD 3JIEKTPUUYECKOTO MO,
HaNpsDKEHHOCTh TOJISE TOYEYHOrO 3apsja WIM 3apsDKEHHOrO Iapa B
BAKYyyM€ H B JWAJIEKTPUKE, NOTEHIMAN 3JIEKTPOCTATHYECKOTO TOJI,
pPa3sHOCTh  MOTEHUMANIOB,  JJIEKTPOABMKYIAsl  CWJa, CHJIa  TOKa,
HanpsDKEHWE, MOIIHOCTh TOKA, JJIEKTpHUYECKas €EMKOCTh IUIOCKOrO
KOHJIEHCATOpa, CONPOTUBIICHUE Yy4YaCTKA LENU C MOCJIEAOBATEIBHBIM M
MapajyIeIbHbBIM COCIMHEHUEM PE3UCTOPOB, SHEPIUs AIEKTPUUECKOTO MOJIS
KOHJIEHCATOPa,;

OOBSCHATH  OCOOCHHOCTH  NPOTEKaHUs  (U3UYECKUX  SIBJIICHMIA:
MEXaHUYECKOE JBWKECHUE, TEIUIOBOE JBM)KEHHWE 4YacTUIl BELIECTBA,
TEIUIOBOE paBHOBecHEe, OPOYHOBCKOE NBHXeHUE, nuddysus, ucrnapeHue,
KUIICHUE Y KOHJICHCALUsl, TJIABJICHUE U KPUCTAJUIM3als, HallPaBJICHHOCTh
TEIUIONEPEeaauH, JICKTPU3ALNS TEN, SKBUNOTEHIHAIBHOCTh MOBEPXHOCTHU
3apsKEHHOTO MTPOBOJIHUKA;

MPOBOJIUTH UCCIEOBAHUE 3aBUCUMOCTH OJHOUN (PU3NYECKON BETUYUHBI OT
IpYyrod €  HCHOOJIb30BaHWEM  MPSIMBIX  U3MEPEHHH, TMIPU  OTOM
KOHCTPYUPOBaTh YCTAHOBKY, (DUKCUPOBATh pPE3YyJbTAThl MOJIYYEHHOU
3aBUCUMOCTH (DU3UYECKUX BEIWYMH B BHUAEC TPaPUKOB C Y4ETOM



a0COJIFOTHBIX MOTPEITHOCTEN U3MEPEHUH, JIeNIaTh BBIBOJIBI [0 pE3yJbTaTaM
HCCIIETIOBAHMUS,

MPOBOJIUTh KOCBEHHBIE H3MEpeHUs (U3UYECKUX BEIUYUH, MPU STOM
BBIOMpaTh ONTUMAIbHBIA METOJ U3MEPEHUs, OIICHUBATH A0COJIOTHBIC U
OTHOCHUTEJIbHBIE MOTPEITHOCTH NPSIMBIX U KOCBEHHBIX U3MEPEHUH;
MIPOBOJIUTH OMBITHI MO MPOBEPKE MPEAJIOKEHHOW TUIOTE3bI: MJIaHUPOBATH
AKCIEPUMEHT, COOUPATh HKCIEPUMEHTAIbHYIO YCTAHOBKY, aHAJIM3UPOBAThH
MOJIyYCHHbIE PE3yJbTaThl MU JIeNlaTh BBIBOJ O CTaTyce MPEMAJIOKEHHOU
TUINIOTE3HI,

co0JIro1aTh MpaBuiia OE30MacHOro TpyJa MPU MPOBEIACHUN HUCCIIECIOBAHU I
B paMKax y4yeOHOTO DJKCHEPUMEHTa, MpakTUKymMa U  y4eOHO-
HCCIIEIOBATENLCKOM M MPOEKTHOW JEATEIbHOCTH C UCIOJIb30BAHUEM
M3MEPUTENBHBIX YCTPOMCTB U 1a00paTOPHOTO 000PYAOBaHUS;

pemiaTte pacy€THBIE 3aJadyd C SIBHO 3aJaHHOM W HESBHO 3aJaHHOM
(du3nYecKol MOJENbI0: HA OCHOBAaHWUM aHalu3a YCJIOBHUSL 0OOCHOBBIBATh
BBIOOp (u3MUecKOoM MOJEaH, OTBeYalolield TpeOOBaHUAM 3ajauyH,
NPUMEHSITh  (POPMyJbl, 3aKOHBI, 3aKOHOMEPHOCTHM M  MOCTYJAThl
bu3NYeCKUX TEOpUl TMpU UCIHOIB30BAaHUM MATEMATHYECKUX METOA0B
pelieHus 3a/1ad, NpOBOJUTh pacu€Thl HA OCHOBAHUM UMEIOIINXCS JTAHHBIX,
aHAJM3UPOBATH PE3YJbTaThl W KOPPEKTHUPOBATH METOJAbl PEIICHUS C
y4ETOM MOJYYEHHBIX PE3YyJIbTATOB;

pemaTh KadyeCTBEHHbIE 3aJaud, TpeOyrollne NPUMEHEHUs 3HaHWU U3
pa3HBIX pa3AesioB Kypca (U3UKH, a TAKKE MHTErPAlMKU 3HAHUN U3 JPYTUX
MPEIMETOB €CTECTBEHHO-HAYYHOTO IMKJIa. BBICTPAUBATh JIOTHUYECKYIO
LETIOYKY PacCyXJACHUMN ¢ OMOpON HAa U3YYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTHU
1 puzndecKue IBICHUS,

UCIIOJB30BaTh TEOPETHUYECKHE 3HAHMUS JUIsi OOBSICHEHHWS OCHOBHBIX
MPUHIUIIOB PabOThl U3MEPUTEIBHBIX MTPUOOPOB, TEXHUUYECKUX YCTPOICTB
Y TEXHOJIOTHYECKHUX MPOIECCOB;

MPUBOAUTh MPUMEPHl BKJIAJa POCCUMCKUX U 3apyOEKHBIX YUYEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, B OOBSICHEHHE MPOILIECCOB OKPYKAIOIIETO
MHpA, B pa3BUTHUE TEXHUKHU U TEXHOJIOTUH;

aHAJIM3UPOBATH U OLIEHUBATH MOCIIE/ICTBUSL OBITOBOM M MPOU3BOJICTBEHHOM
NEATeIbHOCTH YEJIOBEKa, CBA3AHHOM € (PU3MYECKUMH MpolieccaMu, ¢
MO3UIINI HKOJIOTUYECKON O€30MacHOCTH, MIPEACTABICHUN O pallMOHATILHOM
MPUPOJIONOIB30BAaHUH, & TAKXKE Pa3yMHOM HCIOJIb30BAHUM JOCTUKEHUN
HAayKH MW TEXHOJOTHM MJis JaJIbHEHIIEro pa3BUTHUA UEOBEUECKOTO
o0111eCcTBa;



MIPUMEHSTh pa3lInyHbIe CIOCOOBl padOThl ¢ UHpoOpMaluen PU3NIeCKOro
COJIEpKaHMUsI C HCIOJb30BAaHUEM COBPEMEHHBIX HH(OPMAIMOHHBIX
TEXHOJIOTUHM, TPU 3TOM MCIOJIb30BAaTh COBPEMEHHbIE MH(OPMALMOHHbBIC
TEXHOJIOTUU JJIS TOWCKa, NEepepadOTKUM M TMPEIbsABICHUS Yy4yeOHOW U
Hay4YHO-MOMYISIPHON UHGOPMAIIUU, CTPYKTYPUPOBAHUS U UHTEPIPETAlUU
nHpopMaliK, TOJYYEHHOM W3 Ppa3IMYHBIX HCTOYHUKOB, KPUTHUYECKU
aHAJTU3UPOBATH  MOJydYaemMyr  uHGOpMalUMIO ©  OIEHUBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCS 3HAHWM, TaK U Ha OCHOBE
aHaJu3a UCTOYHUKA MHpOpMaLINH,

MIPOSIBIISATH OpraHU3alMOHHbIC u MO3HABATEIbHbIE yYMEHUS
CaMOCTOSITEJILHOTO ~ MPUOOPETEHUs  HOBBIX 3HAHUM B  TpoIlecce
BBITIOJTHEHUS MPOEKTHBIX U y4eOHO-UCCIEI0BATEIbCKUX PabOT;

paboTaTh B TPYIIE C HCIOJHEHHEM pAa3JIMYHBIX COIUAJBHBIX POJIEH,
IJIAaHUPOBATh PadOTy IPYMIbI, PAlMOHATBHO PacHpeAeisaTh AeATEIbHOCTD
B HECTaHAAPTHBIX CUTyalUsIX, aJICKBATHO OLICHUBATH BKJIAJ KaXXJOro M3
YYaCTHUKOB TPYIIIbI B PEIICHUE paccMaTpruBaeMoil mpoOIeMbl;

MPOSIBIISATh MOTUBAIUIO K Oyayiei npodecCHOHAIBHOU JeATeNbHOCTH 10
CHEUUANBHOCTAM (PU3UKO-TEXHUYECKOTO TPOQUIIS.

K xouny oOyuenust B1l1l knacce mpeameTHble pe3yiabTaThl Ha YriyOJEHHOM
YPOBHE JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y OOYHAIOIIUXCA YMEHUIA:

MOHUMATh POJb (PU3UKK B  HKOHOMUYECKOH, TEXHOJIOIMYECKOH,
COIIMATIBHOM M 3TUYECKOU cdepax NesTeIbHOCTH YellOBEKa, pOjb U MECTO
GU3MKH B COBPEMEHHOW HAy4yHOW KapTHHE MHUpPA, POJIb ACTPOHOMHUHU B
MPAaKTUYECKOM  JESATETbHOCTH 4YeJOBE€Ka M JalibHEHIeM Hay4Ho-
TEXHUYECKOM Pa3BUTHUH, 3HAUYCHHE OMUCATEIbHON, CUCTEMATU3UPYIOLIEH,
OOBSICHUTEIBLHON M MPOTHOCTUYECKON (PYHKIUN (U3UYECKOW TEOopuu —
ANEKTPOJANHAMUKH, CHEUUATIBHOW TEOPUU OTHOCUTEIBHOCTH, KBAaHTOBOM
busuku, ponb (Guznyeckoil Teopur B POPMHUPOBAHUU MPEICTABICHUN O
bu3nveckor KapTUHE MUpa, MECTO (PU3MYECKON KapTHUHBI MUpa B 00IIEM
PSly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEICTABICHUN O IPUPOJIE;
paziuyath YCIOBUS TNPUMEHUMOCTH Mojenedl (U3MYEeCKHX Tel U
MPOIECCOB  (SIBJICHUH): OJIHOPOJHOE DJJIGKTPUYECKOC W  OJHOPOHOE
MAarHuTHOE TOJIs, TApMOHUYECKHUE KOJIEOAHUsI, MATEMAaTUUECKUN MasATHHUK,
UJICATbHBIA TIPYKUHHBIH MAasTHUK, TAPMOHWYECKHUE BOJHBI, HICATHHBIN
KoJie0aTeIbHbIN KOHTYpP, TOHKAs JIMH3a, MOJIEJIell aToMa, aTOMHOTIO sifjpa 1
KBAHTOBOM MOJICJIN CBETA,

pa3nuyath yciIoBUS (TpaHUIBl, OO0JACTH) NPUMEHUMOCTH (PU3NICCKUX
3aKOHOB, MOHMMAaTh BCEOOIIMI xapakTtep (yHIaMEHTAJIbHBIX 3aKOHOB U
OTPAaHUYEHHOCTb HUCTIOJIb30BAHUS YaCTHBIX 3aKOHOB,;



aHAJU3UPOBATH U OOBACHATH JJIEKTPOMArHUTHBIE MPOIECCHI U SIBJICHMUS,
UCIOJb3Ys OCHOBHBIC TIOJOKEHHMSI U 3aKOHBI DJIEKTPOJUHAMUKH U
CHCIHMALHOW  TEOPUHM  OTHOCHUTCIIBHOCTH  (3aKOH  COXpaHCHUs
AJEKTPUYECKOrO 3apsana, cwia Awmmnepa, cwia JlopeHna, 3akoH
AJEKTPOMArHUTHOW  WHAYKOMM, npaBwio  Jlenma, cBsa3p  JO/IC
CAMOMHJIYKIIMM B O3JEMEHTE JJIEKTPUUYECKOM IIEMU CO CKOPOCTHIO
W3MEHEHMSI  CWJIbI  TOKa,  IOCTyJIaTbl  CHEIUaIbHONW  TEopuu
OTHOCHUTEJIPHOCTH DWHINTEHHA);

aHAJM3UPOBATH U OOBSACHSITH KBAHTOBBIE MIPOIIECCHI U SIBJICHUS, UCIIONb3YS
MOJIOKEHUST ~ KBaHTOBOM  ¢um3mku  (ypaBHeHWe  ODWHINTEHHA  JIA
dboToaddekra, mnepBblii U BTOpOM moctynaTel bopa, mnpuHIKMI
COOTHOIIIEHUSI HeomnpenenéHHocre [elzenOepra, 3aKoHBI COXpaHEHUS
3apsiIOBOTO U MAacCOBOTO YMCENl U SHEPTUU B SACPHBIX PEaKIUSIX, 3aKOH
PaJMOaKTUBHOTO PacIaja);

OMUCHIBaTh (PU3NUECKUE MPOLECChl M SIBJICHUS, HCIOJIb3ys BEIUYUHBI:
HaMpsHKEHHOCTD AJIEKTPUYECKOTO TMOJIsA, MOTEHIHAN 3JIEKTPOCTATUYECKOTO
MoJisi, Pa3HOCTh MOTEHIMAJOB, JJICKTPOJBIKYIAA CUJIA, WHAYKIUS
MAarHuTHOTO TOJIsl, MarHUTHBIM TMOTOK, cuia AMIepa, WHIYKTUBHOCTD,
ANEKTPOABUAKYINAS CHJIa CAMOWHAYKIWH, SHEPrus MAarHUTHOTO MO
MPOBOJHUKA C TOKOM, PEISITUBUCTCKUNA WMMIYJbC, TOJHAs JHEPrus,
SHEPrusi MOKOSI CBOOOJHOW YACTHUIBI, SHEPrusi M UMIOYJIbC (HOTOHA,
MacCOBO€ YMCIIO U 3aps]l /1pa, SHEPTHsI CBSI3U SApa,;

OOBSCHATH  OCOOCHHOCTH  NPOTEKaHUS  (UIUYECKUX  SIBJIICHMIA:
ANEKTPOMArHuTHAas UHAYKIWS, CAMOMHAYKIIHUS, pe€30HAHC, HHTEepDepeHIus
BOJH, Audpakuus, JUCIEpCUs, TMOJHOE BHYTPEHHEE OTpa)KE€HUE,
doroantekrpuueckuii ddpdert (hortorddert), ambda- u Oera-pacmagbl
aiep, ramMMma-usiydeHue sfaep, (U3MYecKhe MPUHIUIBI CHEKTPaIbHOIO
aHaju3a v paboThI Jia3epa,

ONpEeNEeNATh HANpaBICHUE HHAYKIMM MAarHUTHOTO MOJS MPOBOJHHUKA C
TOKOM, CUJIbI AMIiepa u ciiibl JIopeHIa;

CTPOUTH U300paXKEHUE, CO3]aBAEMOE TIJIOCKUM 3€pKajioM, TOHKOW JIMH30H,
Y PacCUUTHIBATH €0 XapaKTEPUCTUKH,

MPUMEHSITh OCHOBOIOJIATAIONINE ACTPOHOMHUYECKHE TMOHATUS, TEOPUH U
3aKOHBI JIJI1 aHajgu3a MW OOBSCHEHUS (PU3UYECKHUX  IPOIECCOB,
MPOUCXOIAIINX B 3BE37aX, B 3BE3/IHBIX CUCTEMAaX, B MEXKIaJlaKTUYECKOU
cpeje; ABMKEHUSI HEOECHBIX TeJl, IBOIIOLNUHU 3BE3/] U BeeneHHoi;
MPOBOJUTh HCCIICIOBAHUE 3aBUCUMOCTEN (DU3MYECKUX BEIWYUH C
UCIIOJIb30BAaHUEM TMPSAMBIX HW3MEPEHUM, TMPU HTOM KOHCTPYHUPOBATH
YCTAHOBKY, (UKCHpOBaTh pe3yyibTaThl MOJYYEHHON  3aBUCHUMOCTHU



du3nYecKuX BEIUYUMH B BHUAE TrpadUKOB C YYETOM aOCONIOTHBIX
MOTPEIIHOCTE  WM3MEPEHUM, JleaTh  BBIBOJBI IO  pe3ysbTaTaMm
HCCIIeTIOBaHMUS,

MPOBOJIUTh KOCBEHHBIE H3MEpeHUs (U3MYECKUX BEIUYUH, MPU STOM
BBIOMpaTh ONTUMAIbHBIA METOJ WU3MEPEHUs, OIICHUBATH A0COJIOTHBIC U
OTHOCHUTEJIbHBIE MOTPEITHOCTH NPSIMBIX U KOCBEHHBIX U3MEPEHUH;
MIPOBOJIUTH OMBITHI MO MPOBEPKE MPEAJIOKEHHOW TUIOTE3bI: MIIAaHUPOBATH
AKCIEPUMEHT, COOUPATh AKCIEPUMEHTATIbHYIO YCTAHOBKY, aHAJIM3UPOBAThH
MOJIyYCHHbIE PE3yNbTaThl U JIeNIaTh BBIBOJ O CTaTyce MPEMJIOKEHHOU
TUNIOTE3HI,

OMUCHIBATh METO/IbI MOJYYEHUSI HAYYHBIX aCTPOHOMUYECKUX 3HAHU;
co0JIr01aTh MpaBuiia OE30MacHOr0 TPyJa MPU MPOBEACHUU HUCCIIECIOBAHU I
B paMKax y4yeOHOTO JKCHEpPUMEHTa, MpakTUKymMa U  y4eOHO-
UCCIIEIOBATENLCKOM M MPOEKTHOW JEATEIbHOCTH C UCIOJIb30BAHUEM
MU3MEPUTEIBHBIX YCTPOMCTB U 1a00paTOPHOTO 000PYAOBaHUS;

pemiaTte pacy€THBIE 3aJjadyd C SBHO 3aJaHHOM W HESBHO 3aJaHHOM
¢u3nYecKol MOJIENbI0: HAa OCHOBAaHWUM aHaldu3a YCIOBUS BbIOUPATh
dbuznyeckrue MOJEIM, OTBEYarollue TPeOOBaHUSIM 3ajlayd, MPUMEHSTh
(bopMyJibl, 3aKOHBI, 3aKOHOMEPHOCTU MU TOCTYJIaThl (PU3UUECKUX TEOPHUil
IpU  KCHOJIb30BAHUM MATEMaTHUYECKUX METOJIOB pEIIeHUs 3ajad,
MPOBOUTH PACUETHl HA OCHOBAHUM MUMEIOIINXCS TAHHBIX, aHAJIU3UPOBATh
pe3yAbTaThl U KOPPEKTUPOBATh METOJIbI PEUICHUS C YUYETOM MOTYyUYEHHBIX
pE3yIbTATOB;

pemaTh KadyeCTBEHHbIE 3aJaud, TpeOyrollne NPUMEHEHUs 3HaHWU U3
pa3HBIX pa3AesioB Kypca (U3UKH, a TAKKE MHTErPALMKU 3HAHUNU U3 JPYTUX
MPEIMETOB €CTECTBEHHO-HAYYHOTO IMKJIa. BBICTPAUBATh JIOTUYECKYIO
LETIOYKY PacCyXJACHUM ¢ OMOpON HAa U3YYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTHU
1 pusndecKue ABICHUS,

UCIOJB30BaTh TEOPETHUYECKHE 3HAHMUS JUIsi OOBSICHEHHUS OCHOBHBIX
MPUHIIUAIIOB PabOThl U3MEPUTEIBHBIX MTPUOOPOB, TEXHUUYECKUX YCTPOICTB
Y TEXHOJIOTHYECKHUX MPOIECCOB;

MPUBOJAUTHL MPUMEPHI BKJIAJa POCCUMCKUX U 3apyOEKHBIX YUYEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, B OOBSICHEHHE MPOILIECCOB OKPYKAIOIIETO
MHpA, B pa3BUTHUE TEXHUKHU U TEXHOJIOTUH;

aHAJM3UPOBATH U OLIEHUBATH MOCIIE/ICTBUSL OBITOBOM M MPOU3BOJICTBEHHOM
NEATEIbHOCTH YEJOBEKA, CBA3AHHOMW € (PU3MYECKUMH MpolieccaMu, ¢
MO3UIINI HKOJIOTUYECKON O€30MacHOCTH, MPEACTaBICHUN O pallMOHATILHOM
MIPUPOJIONOIB30BAHUH, & TAKXKE Pa3yMHOM HCIOJIb30BAHUM JOCTUKEHUN



HAayKM MW TEXHOJOTHM MJis JaIbHEHIIEro pa3BUTHUA UEOBEUECKOTO
oO11ecTBa;

MIPUMEHSTh pa3lInyHbIe CIOCOOBl padOThl ¢ HUHpOpMaluend PU3NIECKOro
COJICpKaHMUsI C HCIOJb30BAaHUEM COBPEMEHHBIX HH(OPMAIMOHHBIX
TEXHOJIOTUH, TIPU 3TOM HCIOJIb30BaTh COBPEMEHHbIE MH(OPMALMOHHbBIC
TEXHOJIOTUU JJI TOWCKa, NEepepadOTKHM U TMPEIbsABICHUS Yy4yeOHOW U
Hay4YHO-MOMYISIpHON nHGOPMAIIUU, CTPYKTYPUPOBaHUS U MHTEPIPETAIlUU
nHpopMaliK, TMOJYYEHHOM W3 Ppa3IMUYHBIX HCTOYHUKOB, KPUTHUYECKU
aHAJTU3UPOBATH  MOJydYaemMyr  uHGOpMalUMId U OIEHUBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCS 3HAHWM, TaKk U Ha OCHOBE
aHaJu3a UCTOYHUKA MH(OpMALINH,

MPOSIBIATH OpraHU3aIMOHHbIC u MO3HABATEIbHbIE YMEHUS
CaMOCTOSITEJILHOTO ~ MPUOOPETEHUsT HOBBIX 3HAHUW B  Ipollecce
BBITIOJTHEHUS MPOEKTHBIX U y4eOHO-UCCIEI0BATEIbCKUX PadOT;

paboTaTh B TpYIIE C HWCIOJHEHHEM PAa3JIMUYHBIX COIUAJIBbHBIX POJIEH,
IJIAHUPOBATh PabOTy IPYMIbI, PAlMOHATBHO pacHpeAeisaTh AeATeIbHOCTD
B HECTaHAAPTHBIX CUTyalUsIX, aJICKBATHO OLICHUBATh BKJIAJ KaXXJOro M3
YYaCTHUKOB TPYIIIbI B PEIIEHUE paccMaTpuBaeMoil mpoOIeMbl;

MPOSIBIISATh MOTUBAIUIO K Oyayiei npodecCHOHAIbHOU NeATebHOCTH 10
CHEUUATBHOCTAM (PU3UKO-TEXHUYECKOTO TPOQPUIIS.
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bubmnoreka IIOK
12 UICKTPOMATHHTHAS HHYKILHS 13 1 https://m.eds00.ru/39859¢f1
Uroro no pazaeny 27
Pa3nen 2. KOJIEBAHUS U BOJIHBI
bubmnoreka IIOK
2.1 MexaHn4eckue KoJIeOaHmst 10 httos://m. edsoo.ru/39859f1
bubmnoreka IIOK
2.2 DNEeKTpOMarHUTHbIE KOJIEOaHHUSI 15 htts://m. edsoo.ru/39859f1
53 MexaHn4eCKHe U 3JIEKTPOMArHUTHbBIE 10 1 bubnuoreka [JOK
' BOJIHBI https://m.eds00.ru/39859¢f1
bubmnoreka IIOK
24 Orrriica 25 1 https://m.eds00.ru/39859¢f1
Utoro mo pazneny 60
Pa3zaen 3.0CHOBBI CHEIIUAJIBHOM TEOPUH OTHOCUTEJBHOCTH
bubmnoreka I1OK
31 Ocionet CTO > 1 https://m.eds00.ru/39859¢f1
Uroro no pazaeny 5




Pasznen 4 KBAHTOBAS ®U3UKA

41 K . 15 bubmnoreka IIOK
' OPHYCKYIFIPHO-BOTHOBOM JIyaIH3M https://m.eds00.ru/39859¢f1
bubmnoreka IIOK
4.2 Dusnka aroma > https://m.edso00.ru/39859¢f1
43 @du3uKa aTOMHOTO S/Ipa U 3JIEMEHTAPHBIX 5 bubnuoreka [JOK
' YACTHI] https://m.eds00.ru/39859¢f1
Utoro mo paszneny 25

Paznea 5.9JIEMEHTBI ACTPOHOMHUU U ACTPOPU3UKHU

bubmnoreka IIOK
5.1 DeMeHTHl aCTPOHOMHUU M aCTPOPHU3IUKU 12 httos://m. edsoo.ru/39859f1
Uroro no pazaeny 12
Pa3zaen 6. OM3UUYECKHN TIPAKTUKYM
. bub6mmoreka [IOK
6.1 DUSHECKHI MpaKTHKYM 16 16 https://m.edso0.ru/39859¢f1
Wroro mo paszneny 16
Pa3znen 7.0BOBIIAIOIIEE IOBTOPEHUE
Cucremaru3zaius u 0000IeHne
IIPEIMETHOTO COAECPKAHUS U ONbITA bu6mmoreka [IOK
7.1 . 15
JeSITeIbHOCTH, TPHOOPETEHHOTO MPU https://m.edso00.ru/39859ef1
n3yueHnn kypca ¢usuku 10 — 11 kiaccos
Uroro no pazaeny 15
bubmnoreka I1OK
PesepBHOE Bpems 10 https://m.edsoo.ru/39859¢f1
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 170 16




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/
n

Tema ypoka

KoaudecTBO 4acoB

Bcer | KonTpoabH
0 ble padoThl

IIpakTHYeck
ue padoTsl

Jlara
HU3Y4YeHH
|

DJIeKTpOHHBbIe HU(POBHIE
o0pa3oBaTe/bHbIE Pecypchl

®dusuka —
byHIaMeHTabHAS HayKa
0 TIpUpoIe

bu6mmoreka [IOK https://m.edsoo.ru/1beef346

Hayunsb1ii MeTon
MO3HAHUS M METOJIBI
UCCIICJIOBAHUS
(U3HYECKUX SIBIICHUN

bubmuoreka I{OK https://m.edsoo.ru/3a7fde29

DKCIIEpUMEHT U TEOpus B
nporiecce MO3HaHUS
npupoael. Habnronenue u
HKCTIEPUMEHT B (hH3UKE

bubmuoreka I{OK https://m.edsoo.ru/34c49931

Crnioco0bl n3MepeHus
(U3NYECKUX BETUIHH

bu6mmoreka [IOK https://m.edsoo.ru/ca2def03

AGcomoTHas U
OTHOCHUTEIbHAS
MOTPELIHOCTH U3MEPEHUI
(U3NYECKUX BETUIHH

bubmuoteka I{OK https://m.edsoo.ru/7f18fda3

MoaenupoBaHue B
¢usuke. Poib u mecto
¢u3nku B GOpMHUPOBAHUT
COBPEMEHHOMN Hay4YHOU
KapTHHBI MUDa, B

buomuoteka I{OK https://m.edsoo.ru/eabbdedl




IIPaKTUYECKOU
eATEeILHOCTH JIIoeH

MexaHu4ueckoe
nerokenne. Cucrema
OoTCUeTa.
OTHOCHUTENLHOCTD
MEXaHUYECKOTO
nexkenus. [Ipsmas u
oOparHas 3a1a4u
MEXaHUKHU

bubmuoreka I{OK https://m.edsoo.ru/e9a52f02

Panuyc-Bexrop
MaTepHAIILHON TOYKH,
€ro IPOEKLUH HA OCH
KoopauHar. Tpaekropus.
[Tepememnienue.
Ckopocts. x npoekuuu
Ha OCU KOOpJMHAT

bubmuoreka I{OK https://m.edsoo.ru/30a108a5

PaBHOMEpHOE
MIPSIMOJIMHENHOE
nemxkenne. ['papudeckoe
ONMCAaHNE PABHOMEPHOIO
IIPSIMOJIMHENHOTO
JBUYKEHUS

bubmuoteka I{OK https://m.edsoo.ru/89ba7190

10

CrnosxeHue nepemMenieHni
U ckopocTteil. Pemenne
3aj1a4

bu6mmoreka [IOK https://m.edsoo.ru/761d18aa

11

HepasromepHnoe
nIBIDKeHHe. MTrHOBeHHAas
CKOPOCTb. Y CKOpEHHUE.

bu6mmoreka [{OK https://m.edsoo.ru/a99549a7




IIpssmonuHEnHOE
JABMXKCHUC C ITIOCTOAHHBIM
YCKOpPEHUEM

12

I'padudeckoe onvicanue
IIPSAAMOJIMHENHOTO
JIBUKEHUS C TOCTOSIHHBIM
YCKOpEHUEM

bubmuoreka I{OK https://m.edsoo.ru/b7560bbf

13

CBo0oHOE MaJIcHHE.
Yckopenue cB0OOHOTO
nmajgeHus. 3aBUCUMOCTD
KOOPJUHAT, CKOPOCTH,
YCKOPEHUS OT BpEMEHHU U
uX rpaduKu

buomuoreka I{OK https://m.edsoo.ru/f738109c

14

JIBr>keHue Tena,
OpOIIEHHOTO TOJT YIIIOM
K TOPU30HTY

bu6mmoreka [{OK https://m.edsoo.ru/71cbb4f5

15

KpuBosmHelinoe
JIBUKEHUE. [[BUKEeHUE 10
OKPY)KHOCTH. YTJIOBas U
JIMHEWHAas CKOPOCTb.
[Tepuon u yacrora.
[lenTpocTpemMuTensHoOE U
IIOJTHOE YCKOPEHHUE

buomuoteka I{OK https://m.edsoo.ru/33196fbe

16

KonTponsHas pabota o
teme "Kunemartuka"

bubmnoreka LIOK https://m.edsoo.ru/1242£32¢

17

IIepBb1it 3axk0oH HbroTOHA.
NuepumnanbHble CHCTEMBI
otcuéra. [TpuHumn
OTHOCHUTEIILHOCTH

bubmuoreka I{OK https://m.edsoo.ru/5a9e4a64




TI'annnes.
Hennepunansusie
CHUCTEMBI OTCUETA

18

Curna.
PaBHOpelicTBYIOIIAS
cuia. Bropoit 3akoH
Herorona. Macca

bubmuoteka I{OK https://m.edsoo.ru/141d3837

19

BzaumoaeiicTBue Te.
Tperuit 3akon HeroTona

bu6mmoreka [IOK https://m.edsoo.ru/57dba505

20

[IpuHIMN cynepno3unun
cui. Pemenue 3ana4 Ha
IIPUMEHEHHE 3aKOHOB
Herorona

bubmuoteka I{OK https://m.edsoo.ru/bdf997fb

21

3aKOH BCEMUPHOTO
TSATOTEHUS.
OKBUBAJIEHTHOCTh
rPaBUTAlMOHHOMW U
MHEPTHOU Macchl

bubmuoteka I{OK https://m.edsoo.ru/9aba2b0a

22

Cuna TsKecTu u
YCKOPEHHE CBOOOTHOTO
MaJCHUS

bubmnoreka LIOK https://m.edsoo.ru/22757f26

23

JIBMKeHIE HEOSCHBIX Tel
U UX UCKYCCTBEHHBIX
CIyTHHUKOB. [lepBas
KOCMUYECKasi CKOPOCTb.
3akonsl Kerepa

bubmuoreka I{OK https://m.edsoo.ru/11abfa0a

24

Cuna ynpyroctu. 3akoH
I'yka. Bec Tena

bu6mmoreka [{OK https://m.edsoo.ru/Oae2cd84




25

Cuna tpenus. [Ipupona u
BH/JIBI CHJI TPEHUSL.
JIBU>KeHWE B *KUJIKOCTU U
rasze ¢ y4¢TOM CHJIbI
COITPOTHUBJICHHUSI CPEIbI

bu6nuorexa [JOK
https://m.edsoo.ru/1fa86499https://m.edsoo.ru/2ch2
9676

26

JlaBnenue.
I'mnpocraTtuyeckoe
nasienue. Cria
Apxumena

bubmuoteka I{OK https://m.edsoo.ru/a28aa7ad

27

AOCOIOTHO TBEPIOE
teno. [loctynarensHoe u
BpalaTeabHOE JIBUKEHHE
TBEPAOrO Tena

buomuoreka [JOK bubanoreka [JOK
https://m.edso00.ru/2b95d57e

28

MoOMEHT cubl
OTHOCHUTEIILHO OCH
BpateHus. [lmeuo cubl

bu6mmoreka IIOK https://m.edsoo.ru/653d3459

29

CnoskeHue cui,
IIPUIJIO’KEHHBIX K
TBepIOMy Teny. LlenTp
TSYKECTH TeJa. Y CIIOBUS
pPaBHOBECHS TBEPIOIO
Tena. Buael paBHOBecHs

bubmuoreka I{OK https://m.edsoo.ru/9aa79a7d

30

Pemenue 3amau

bu6mmoreka IIOK https://m.edsoo.ru/dclcaacO

31

KonTponsHas pabota no
teme " JluHamMuKa.
Craruka TBepaoro tena'"

bu6mmoreka [IOK https://m.edsoo.ru/9f5a574c

32

NMnynsc maTepuabHON
TOYKH, CUCTEMBI
MaTepHaAIbHBIX TOYEK.

bu6mmoreka [IOK https://m.edsoo.ru/4bb8294b




[lenTp macc cucrembl
MaTepUaIbHBIX TOUEK.
Teopema o ABHKEHUU
LIEHTpa Macc

33

Nmmynsc cuitsl 1
M3MEHEHHE UMITyJIbca
Tena. 3aKOH COXpaHEHM s
nMItysbca. PeaktuBHoe
JBUKECHHE

Bbu6nuoreka LIOK https://m.edsoo.ru/13f0a221

34

MoMeHT umiIrynbca
MAaTEPUAIIBHON TOUKHU.
IIpencrasienue o
COXpPaHEHUU MOMEHTA
HMITYJIbCA B
LIEHTPAJIbHBIX MOJISIX

bubmuoreka I{OK https://m.edsoo.ru/d6532eb9

35

Pemenue 3amau

bu6mmoreka [IOK https://m.edsoo.ru/f7706d63

36

PabGoTa cuibl Ha MajloM U
Ha KOHCYHOM
MepeMeIeHUN.
I'paduueckoe
npecTaBIeHnEe PadOTHI
cuibl. MOIITHOCTE CHUJTBI

bubmuoreka I{OK https://m.edso0.ru/913974c7

37

Kunernueckast sHeprus.
Teopema 00 n3MEeHEHUN
KMHETUYECKOM SHEPTUU
MaTEpPHAIIBHON TOUKHU

bubmuoreka I{OK https://m.edsoo.ru/9abe2e74

38

IToreHnManbHbIE U
HEMOTEHILIUAJIbHbIE CUJIBI.
IToreHnmanbHas dSHEPIUsl.

bu6mmoreka [IOK https://m.edsoo.ru/554bafcc




Bropas kocmuueckas
CKOPOCTh

39

Tperbst kOcMHUUECKast
ckopocTh. CBs3b pabOTHI
HEIMIOTEHIUAJIbHBIX CUJI C
U3MEHEHUEM
MEXaHU4ECKOHN YHEPrun
CUCTEMBI TeJl. 3aKOH
COXpaHeHus
MEXaHUYECKOHN SHEPrun

bubmuoreka I{OK https://m.edsoo.ru/f57b4e01

40

Yupyrue u Heynpyrue
CTOJIKHOBEHHUS.
VYpaBHeHnue bepnymm
JUTSL UI€ATIbHOU
KUIKOCTU

buomuoteka I{OK https://m.edsoo.ru/f30f43b6

41

KonTponsHas pabota no
TeMe '"3aKOHBI
COXpaHEHUs B MEXaHUKe"

bu6mmoreka IIOK https://m.edsoo.ru/474e7cda

42

PazButue npencraBienui
O TIPUPOJIE€ TEIIOTHI.
OcCHOBHBIE MOJIOKEHUS
MKT. duddyszus.
BpoyHoBCcKkoe nBHXKEHUE

bubmuoreka I{OK https://m.edsoo.ru/b0a4445f

43

CrpoeHue ra3000pa3HbIX,
KUAKUX U TBEPJBIX TEIl.
Xapakrep ABUKEHUS U
B3aUMOJEHCTBUSA YACTHI]
BELIECTBA

bubmuoteka I{OK https://m.edsoo.ru/c44d02e2

44

Macca u pazmepsl

bu6mmoreka [{OK https://m.edsoo.ru/c5b72ab7




MOJIEKYJ1 (AaTOMOB).
KonnuectBo BemecTna.
[TocrostHuas ABoraapo

45

Temneparypa. Tennosoe
paBHoBecue. [1Ikana
Lenscus

bu6mmoreka [IOK https://m.edsoo.ru/0070d493

46

Pemenue 3amau

bu6mmoreka [IOK https://m.edsoo.ru/1531aba5

47

Nneansabiii ra3. I'a3oBEIe
3aKOHBI

bu6mmoreka [IOK https://m.edsoo.ru/1deb2367

48

YpaBuenue Menpeneena-
Knaneitpona. Pemenne
3aj1a4

bu6mmoreka [IOK https://m.edsoo.ru/8d12c328

49

AbcomoTHas
TeMIieparypa. 3aKoH
JanpToHa

bu6mmoreka [IOK https://m.edsoo.ru/14e02d1f

50

N3zomnporeccer B
UJICaJILHOM rase ¢
IIOCTOAHHBIM
KOJIMYECTBOM BEILIECTBA

bubmuoteka I{OK https://m.eds00.ru/68878d51

51

I'paduueckoe
npecTaBIeHNe
M30TIPOIIECCOB:
U30TepMa, U30X0pa,
n3zo0apa

bubmuoreka I{OK https://m.edsoo.ru/1344327b

52

OcHOBHOE ypaBHEHHE
MKT

bubmnoreka LIOK https://m.edsoo.ru/c8094721

53

Pemenue 3amau

bu6mmoreka [IOK https://m.edsoo.ru/10265a05

54

CBs3b a0COIIOTHOM

https://m.edsoo.ru/c38af875




TeMIepaTypbl
TEPMOIMHAMUYECKO
CUCTEMBI CO CpeaHEN
KUHETUYECKOMN dHEpPrue
MOCTYNATEIbHOT O
TEIJIOBOT'O JBUKECHUS €€
YacCTHUI]

55

O0001IeHNE U
CUCTEMAaTHU3allus 3HAHWI
o teMe "OcuoBsl MKT"

bu6mmoreka [{OK https://m.edsoo.ru/09d12fd8

56

KonTponsHas pabora o
teMe "OcHoBbl MKT"

bu6mmoreka [{OK https://m.edsoo.ru/13adad59

57

TepMoanHamuyeckas
cucTtema. 3ajlaHue
BHEIIHUX YCJIOBUH IS
T/ cucrembl. BHelHue u
BHYTPEHHHE NTaPaMETPHI.
[TapameTtpsr T/l cuctembl
KakK CpeJHUE 3HAYCHHUS
BEJIMYHH, OMUCHIBAIOIINX
e€ Ha
MHKPOCKOTUYECKOM
YPOBHE

bubmuoreka I{OK https://m.edsoo.ru/5f8d38a3

58

HyneBoe nauano
TCPMOJUHAMUKH.
Camonpou3BobHas
penakcanusa T/l cuctemsl
K TEILUIOBOMY
PaBHOBECHIO

bubmuoteka I{OK https://m.edsoo.ru/8ec512f0




59

Mopens uaeaabHOTO Tasa
B TEPMOJMHAMUKE.

VY cnoBus IpUMEHUMOCTH
3TOM MoAeIH

bubmuoreka I{OK https://m.edsoo.ru/29355001

60

YpaBuenue Menpeneena-
Kuanelipona n
BBIPAYKEHUE TS
BHYTPEHHEH HEpruu

bubmuoteka I{OK https://m.edsoo.ru/ball178d0

61

Beipaxxenue s
BHYTPEHHEH HEpruu
OJTHOATOMHOTO
UJ€aIbHOTO Iasa.
KBasucrarnueckue u
HECTaTUYECKUE MTPOLECCHI

bubmuoteka I{OK https://m.edsoo.ru/ac5cacl5

62

OnemeHTapHas pabora B
TEPMOJAMHAMHUKE.
Brruucnenue paboTsl 1o
rpaduky mporiecca Ha
pV-auarpamme

bubmuoteka I{OK https://m.edsoo.ru/741d5738

63

Terutonepenaya kax
CTI0cO0 U3MEHEHUs
BHYTpeHHeH sHeprun TJ
CHCTEMBI 0€3
COBEpLIEHMSI paOdOTHI

bubmuoteka I{OK https://m.edsoo.ru/3d734561

64

Konpexkmus,
TETUIONPOBOIHOCTb,
W3JTy4YEHHE

bu6mmoreka [IOK https://m.edsoo.ru/157b54cd

65

KonnyecTBo TEIUIOTEI.
TenmoéMmkocTh Tena.

bu6mmoreka [IOK https://m.edsoo.ru/7ba67355




VY nenbHast 1 MOJIApHAs
TEIUIOEMKOCTH BEIIECTRA.
VaenpHas TemioTa
CropaHusi TOTUIMBA

66

PacuéT xonmmuectBa
TETUIOTHI TPU
Temionepeaaye

bu6mmoreka [{OK https://m.edsoo.ru/ldb5ad4e

67

ITonsartue 00 agunabaTHOM
npouecce. [lepBbiii 3aKkoH
TepMOIII/IHaMI/IKI/I

bu6mmoreka [IOK https://m.edsoo.ru/d8098824

68

KosmyecTBo TEIIOTH U
paboTa Kak Mepbl
U3MEHEHHUs] BHYTPEHHEN
sHepruu T/] cucrembl

buomuoteka I{OK https://m.edsoo.ru/b047alcd

69

Bropoi1 3akoH
TCPMOJUHAMUKHA JJIA
PaBHOBECHBIX U
HCPAaBHOBCCHBIX
IIPOLIECCOB.
HeobpaTumocTh
MPUPOJHBIX IPOLECCOB

bubmuoreka I{OK https://m.edsoo.ru/c6f4f464

70

[TpunUUBl AEHCTBUA
TernoBbiX MammH. KITJ]

bu6mmoreka [IOK https://m.edsoo.ru/2e945513

71

MaxkcuMaibHOE 3HAaUYCHUE
KITJ. Huxn Kapuo

bu6mmoreka [IOK https://m.edsoo.ru/fe3857b9

72

Pemenue 3amau

bu6mmoreka [IOK https://m.edsoo.ru/b3efal8b

73

OKOJIOTHYECKHUE ACIIEKTHI
HUCHOJIE30BAHUA

bu6mmoreka [IOK https://m.edsoo.ru/9867aaa7




TCIIJIOBBIX I[BI/IFaTeJIef/’I.
TemnnoBoe 3arpsi3HeHue
OKpYKAIOLIEH CpeJibl

74

Pemenue 3amau

bu6mmoreka [{OK https://m.edsoo.ru/c8c70432

75

O6o0menue u
cUCTEeMaTH3aIus 3HaAHUH
10 TEME
"TepmoanHamMuKa.
TerutoBble MaIIMHEBL"

buomuoteka I{OK https://m.edsoo.ru/28d62b3f

76

KonTponsHas pabora no
teme "TepMoIMHaMHUKa.
TennoBsle MAIIUHEBL

bu6mmoreka [{OK https://m.edsoo.ru/1b6e26¢c5

7

[TapooOpazoBanue u
KOH/JICHCAIIHS.
Ucnapenue u kumexue.
VY nenpHas TemnoTa
napooOpazoBaHus

Bbu6nuoreka LIOK https://m.edsoo.ru/6f8e6777

78

Hacrwimennsie u
HEHACBHIII[CHHBIC TIAPHI.
KauecTBennas
3aBHCUMOCTD IJIOTHOCTH
U JIaBJICHUS
HACBIIIEHHOTO Mapa OT
TEMIIEPATYPHI, HX
HE3aBHCUMOCTbH OT
00BEMa HACHIIIEHHOTO
napa. 3aBUCUMOCTh
TEMITePaTypPhbl KUTICHUS
OT JABJIEHUS B )KUIKOCTH

bubmuoreka I{OK https://m.edsoo.ru/f5¢c17d02




79

BiaxxHOCTB BO3TYyXA.
AbconroTHas U
OTHOCHUTEIIbHAs
BIIXKHOCTh

bubmuotexa I{OK https://m.edsoo.ru/30ebbb79

80

Pemenue 3amau

bu6mmoreka [IOK https://m.edsoo.ru/18e95ff3

81

TBépnoe Temno.
Kpucramnueckue u
amop(HsbIe Tena.
AHU30TpOINS CBOICTB
KpUCTAJUIOB

bubmuoreka I{OK https://m.edsoo.ru/20a88a03

82

IInaBnenue u
KpUCTAJUTU3ALIHS.
VaenpHas TemioTa
rutaBnenust. CyOmumarnus

buomuoreka I{OK https://m.edsoo.ru/6ee91e9f

83

Hedopmaruu TBEPIOTO
Tena. PacTsbkenve u
cxatue. Casur. Moaynb
IOwnra. IIpenen ynpyrux
nedopManuii

bubmuoreka I{OK https://m.edsoo.ru/dalaab10

84

TennoBoe pacmupenue
KUJKOCTEN U TBEPBIX
TeJ1. AHTapMOHU3M
TEIJIOBBIX KOJICOaHUI
YaCTHI[ BEIIeCTBA

bubmuoreka I{OK https://m.edsoo.ru/7ba5edf2

85

IIpeo6pa3oBanue
SHEPTUHU B (a30BHIX
nepexoax

bubmnoreka I1OK https://m.edsoo.ru/97a0672f

86

YpaBHEHUE TEIOBOTO
Oamanca

bu6mmoreka [IOK https://m.edsoo.ru/ab1521fb




87

Pemenue 3amau

bu6mmoreka [IOK https://m.edsoo.ru/8ab7f40d

88

IToBepxHOCTHOE
HaTsDKEHUE.
Kanwnnsipubie siBieHus.
JlaBnenue no
HCKPUBJICHHOU
MIOBEPXHOCTHIO
Kuakoctu. @opmyna
Jlannaca

Bu6nuoreka LIOK https://m.edsoo.ru/b42f1f97

89

O060061eHne u
cucTeMaru3anus 3HaHUH
1o treMe "ArperaTHble
COCTOSIHUS BEILIECTBA.
da30BbIe IEPEXOBI"

bubmuoteka I{OK https://m.edsoo.ru/0b52575¢

90

KonTponsHas pabora no
TeMe "'ArperaTrHble
COCTOSIHUSI BEIIIECTBA.
®da3oBbIe TEPEXOAbI"

bubmuoreka I{OK https://m.edsoo.ru/7dc2a739

91

DnexTpu3alus Ten u eé
MIPOSIBIICHUSI.
DneKTpudYecKuil 3aps.
JIBa BU/1a DIIEKTPUYECKUX
3aps0B. [IpoBoaHMKH,
TVRIEKTPUKHI 1
MOJIYTIPOBOTHUKH

bubmuoreka I{OK https://m.edsoo.ru/laff445f

92

DneMeHTapHbIN
BIEKTPUYECKUI 3apsil.
3aKOH COXpaHEHHUSI
AJIEKTPUYECKOTO 3apsaaa

buomuoteka I{OK https://m.edsoo.ru/f49afd24




93

B3anmonericteue
3apsiaoB. ToueuHbie
3apsaabl. 3akoH Kynona

bu6mmoreka [IOK https://m.edsoo.ru/445b7746

94

Pemenue 3amau

bubmnoreka IIOK
https://m.edsoo.ru/6b87ec5ahttps://m.edsoo.ru/08fc
19bc

95

DNEKTPUYECKOE TOJIE.
Ero neiictre Ha
AIEKTPUUECKHUE 3aPS/IbI

bu6mmoreka [{OK https://m.edsoo.ru/05c6bfal

96

Hanpsoxénnocts
AIIEKTPUYECKOTO IMOJIS.
[TpoOGHuelit 3apsn. JIlunun
HaNpsLKEHHOCTH
AIIEKTPUYECKOTO IMOJIS.
OnnopoaHoe
AIEKTPUYECKOE T10JIE

bubmuoteka I{OK https://m.edsoo.ru/3dac6957

97

IToTeHnMaabHOCTH
BIEKTPOCTATHYECKOTO
noJis. PasHocTh
MMOTEHITNAJIOB U
HaNpsHKEHUE

bu6nuoreka LIOK https://m.edsoo.ru/80021447

98

IToreHnmanbHas SHEPIrUst
3apsja B
AJIEKTPOCTATUYECKOM
nose. [lorennman
AJIEKTPOCTATUYECKOTO
0JIs

buomuorexa I{OK https://m.edsoo.ru/af5fa389

99

CBs13b HaPSDKEHHOCTH
I0JI U pa3HOCTH

bu6mmoreka [IOK https://m.edsoo.ru/df7a6838




NOTCHIMAJIOB JJIA
QJICKTPOCTATHUYCCKOTI'O
IOJIA

100

[IpuHIMN cynepno3unun
BIEKTPUUYECKUX TTOJIEH

bu6mmoreka [HOK https://m.edsoo.ru/Ocfedabe

101

Pemenue 3amau

bub6nmoreka [{OK https://m.edsoo.ru/5a582263

102

ITone ToueyHoro 3apsza.
ITone paBHOMEpPHO
3apspKEHHON cepsbl

bu6mmoreka [IOK https://m.edsoo.ru/b297b5c3

103

ITone paBHOMEpPHO
3apsKEHHOTO 10 00BEMY
wapa. [lone paBHOMepHO
3apsyKEHHON
0eCKOHEYHOM TIOCKOCTH

bubmuoteka I{OK https://m.edsoo.ru/f7a665ee

104

IIpoBogHUKH B
AJIEKTPOCTATUYECKOM
nose. YciaoBue
paBHOBECHS 3apsI0B

bubmuoreka I{OK https://m.edsoo.ru/32405eab

105

JIMDIIEKTPUKHN U
MOJIYIIPOBOIHUKH B
AIIEKTPOCTATUYECKOM
nojue

bubmuoteka I{OK https://m.edsoo.ru/060ebab5

106

Konpaencarop.
DNeKTPOEMKOCTD
KOHJIEHCATOPA.
DNEeKTPOEMKOCTD
TUIOCKOTO KOHJIEHCATOPa

bubmuoreka I{OK https://m.edsoo.ru/845b4f73

107

[TapannensHOE

bu6mmoreka [{OK https://m.edsoo.ru/d11e8ce7




COC/IMHECHUE
KOHJICHCATOPOB

108

ITocienoBarenbHOE
COEINMHEHNE
KOHJIEHCATOPOB

bu6mmoreka [IOK https://m.edsoo.ru/1e992920

109

DOHeprus 3apsKEHHOTO
KOHJIEHCATOPa

bu6mmoreka [IOK https://m.edsoo.ru/73a34f18

110

Pemenue 3amau

bubmnoreka IIOK
https://m.edsoo.ru/5fb2acb5https://m.edsoo.ru/2743
4040

111

JIBMKEHHE 3apsyKEHHON
YaCTHULbI B OJTHOPOHOM
JIIEKTPUYECKOM I10JIE

bu6mmoreka [{OK https://m.edsoo.ru/8341d6ac

112

Pemenue 3amau

113

O6o0menue u
cUCTEeMaTH3aIns 3HAHUHM
1o TeMe '"INEKTPUIECKOE
moJie”

bubmuoreka I{OK https://m.edsoo.ru/5752603f

114

KonTponsHas pabota no
TeMe "' DIeKTpuYecKoe
noJsie”

bu6mmoreka [IOK https://m.edsoo.ru/cefe90e9

115

Cwuta Toka. IlocTosTHHBIN
TOK. Y CIIOBHSA
CYIIECTBOBAHUS
MMOCTOSIHHOTO
ANEKTPUYECKOTO TOKA

bubmuoreka [{OK https://m.edsoo.ru/233311b5

116

HUcrounuku Toka.
Hanpsoxenne u 3/1C

bu6mmoreka [IOK https://m.edsoo.ru/0839a115




117

3axon Oma Juid yyacTka
LeMnu. DIEKTPUUECKOe
COIIPOTHUBIICHUE

bu6mmoreka [IOK https://m.edsoo.ru/f14f251e

118

3aBHCHUMOCTD
COHpOTI/IBJ'ICHI/IH
OJTHOPOTHOTO
MIPOBOJIHHKA OT €ro
JJIMHBI U TUJI0IIAaau
MOTIEPEYHOTO CEUCHHUS

buomuoreka I{OK https://m.edsoo.ru/95fcdf51

119

YaensHOE
COINIPOTUBIICHHUE
BemiecTBa. Pemenne
3a7a4

bubmuoreka I{OK https://m.edsoo.ru/437f8300

120

ITocnenoBsarennHOE,
napajuieiabHoe,
CMEIIIaHHOE COCIMHCHHE
IIPOBOJHHUKOB

bubmuoreka I{OK https://m.edsoo.ru/236f7e07

121

Pacuér pa3BeTBIEHHBIX
BIEKTPUYECKUX LIETICH.
[TpaBuna Kupxroda

bu6mmoreka LIOK https://m.edsoo.ru/1794cf37

122

Pemenue 3amau

bu6mmoreka [{OK https://m.edsoo.ru/3881b469

123

Pabora snexkTpuyeckoro
ToKa. 3akoH J[xoyns —
Jlenna

bu6mmoreka [IOK https://m.edsoo.ru/a3605c5¢

124

Pemenue 3amau

bu6mmoreka LIOK https://m.edsoo.ru/6761bfOf

125

MoniHOCTh
AIEKTPUYECKOTO TOKA.
TemmnoBass MOIITHOCTD,

bu6nmoreka [IOK https://m.edsoo.ru/99750a6f




BBIJCIIAICMAas Ha

pesucTope

126 Pemenue 3amau bubmnoreka LIOK https://m.edsoo.ru/eb72fc24
OJ1C u BHyTpEHHEE

127 | comporuBneHue bubnnoreka L{OK https://m.edsoo.ru/72d453af
HMCTOYHHUKA TOKA
3akoH OMa 1151 TTOJTHOM

128 | (3aMKHYTOI¥1) bu6mmoreka LIOK https://m.edsoo.ru/221f40fb
ANEKTPUIECKOM IIeTn

129 Pemenue 3amau bubmnoreka LHOK https://m.edso00.ru/3580b679

130 ﬁf{?mm vieTonHIa Bu6miorexa LIOK https://m.edsoo.ru/a0ae51d8

131 | KopoTkoe 3aMbIkaHne bubnnoreka [{OK https://m.edsoo.ru/546f5632

13p | XomAcHcaTop s uemn Bu6miorexa LIOK https://m.edso0.ru/35368f3
ITOCTOSTHHOTO TOKa

133 Pemenue 3amau Bbu6nuoreka LIOK https://m.edsoo.ru/4410cef0
Pemenue 3amay 1o teme

134 "ITocTOSIHHBIH bubmnoreka LIOK https://m.edsoo.ru/a7340a29
ANEKTPUYECKHUI TOK"
Pemenue 3amay 1o teme

135 "ITocTOSIHHBIH bubmnoreka LHOK https://m.edsoo.ru/744261b8
ANEKTPUYECKHUI TOK"
Pemenue 3amay 1o teme

136 "ITocTOSIHHBIH bubmnoreka IL1OK https://m.edsoo.ru/eb5d4687
ANEKTPUYECKHUI TOK"
O06o06meHue u

137 CHCTEMAaTU3alMsI 3HAHUI bubmnoreka LIOK https://m.edsoo.ru/bfd7a050

o teme "TlocTosTHHBIN




ANEKTPUYECKHUI TOK"

138

KonTponsHas pabora no
teme "TlocTosTHHBIM
ANEKTPUYECKHI TOK"

bu6mmoreka [{OK https://m.edsoo.ru/1885ddf1

139

DnekTpuyecKkas
MIPOBOMMOCTh
Pa3TMYHBIX BEIIECTB.
DNEKTPUYECKUN TOK B
MeTaJuIax.
CBepxmnpoBOIUMOCTh

bubmuotexa I{OK https://m.edsoo.ru/da794295

140

DNEKTPUYECKUN TOK B
pacTBopax U paciiaBax
ANEKTPOJUTOB. 3aKOHBI
Qapanes s
AJIEKTPOJIN3A

bubmuoreka I{OK https://m.edsoo.ru/4b423491

141

DNEKTPUUYECKUN TOK B
razax. [lma3ma

bu6mmoreka [IOK https://m.edsoo.ru/92d92f76

142

DNEKTPUYECKUN TOK B
BakyyMe. BakyyMmHbIe
puOOpPbI

bu6mmoreka [IOK https://m.edsoo.ru/2E+160

143

DNEKTPUYECKUN TOK B
MTOJTYTIPOBOTHHKAX

bu6nmoreka [{OK https://m.edsoo.ru/ab61c660

144

[TonynpoBOAHUKOBBIE
puOOpPbI

bu6mmoreka [IOK https://m.edso0o.ru/83622200

145

Pu3n4ecKuil NPAKTUKYM
o reMe "M3mepenue
CWJIBI TOKA U HAIIPSDKEHUs
B LIETIM MIOCTOSIHHOTO

bubmuoreka I{OK https://m.edsoo.ru/5643ea56




TOKA MPH TOMOIIN
aHaJIOTOBBIX U M (PPOBHIX
M3MEPHUTEIbHBIX
npubopoB" uiu
"3HaKOMCTBO C

1 poBoit mabopatopueit
no ¢usuke. [Ipumepsr
U3MEepeHus PU3NIECKUX
BEJIMYUH MTPH TOMOIIIN
KOMIBIOTEPHBIX
JaTYNKOB"

146

Pu3n4ecKuil NPAKTUKYM
o Teme "'M3yuenue
HEPaBHOMEPHOT'O
JBUKEHUS C LIETIbIO
OIIpelIEICHUS
MI'HOBEHHOM CKOpPOCTH"

Bu6nuoreka LIOK https://m.edsoo.ru/f6292f5f

147

Pu3n4ecKuil NPAKTUKYM
o Teme "'M3mepenue
YCKOPEHUS MIPU
MPAMOJIMHEHHOM
PaBHOYCKOPEHHOM
JIBIDKEHHUH 110 HAKJIOHHOU
IUIOCKOCTH'' WX
"UccnemoBaHue
3aBUCUMOCTH MIyTH OT
BPEMEHHU TNpHU
PaBHOYCKOPEHHOM
JBHKEHUN"

buomuoreka I{OK https://m.edsoo.ru/6960b6ef




148

Pu3n4ecKuil NPAKTUKYM
o teMe "M3mepenue
YCKOpPEHUsT CBOOOTHOTO
nangeHus’ win "U3ydenue
JIBUKCHUS Tea,
OpOIIIEHHOTO
TOPU30HTAIBHO"

buomuoreka I{OK https://m.edsoo.ru/d1ea2402

149

@u3n4ecKuil NPAKTUKYM
o teMe "M3ydyenue
JBUKEHUS TeNa 110
OKPY>KHOCTH C
MMOCTOSIHHOM MO MOJTYJIIO
CKOPOCTBIO" HIIH
"UccnenoBanue
3aBUCHMOCTH Mepro/ia
oOpalneHuss KOHIIeCKOTO
MasiTHUKA OT €ro
napameTpos”

bubmuoteka I{OK https://m.edsoo.ru/bcf53514

150

Pu3n4ecKuil NPAKTUKYM
o reMe "M3mepenue
PaBHOICHCTBYIOLIECH
CWJIBI TIPU ABM)KEHUH
OpycKa 1o HaKJIOHHOH
IJIOCKOCTHU' ' UJIH
"IIpoBepka runoTe3bl 0
HE3aBHCUMOCTHU BPEMEHHU
JIBIKEHHS OpycKa 1o
HAaKJIOHHOM IUIOCKOCTHU Ha
3aJaHHOE PAcCTOSTHUE OT

bubmuoreka I{OK https://m.edsoo.ru/0b34db84




€ro Maccel"

151

Pu3n4ecKuil NPAKTUKYM
o teMe "MccnenoBanue
3aBUCHUMOCTH CHJI
yHOpyrocry,
BO3HMKAIOIINX B
MPYXUHE U PE3UHOBOM
oOpa3iie, OT ux
neopmanuu’ uim
"U3yueHue IBUKEHUS
CUCTEMBI TEJI, CBA3aHHBIX
HUTBIO, IEPEKUHYTON
yepes JErkuit 610k

bubmuoreka I{OK https://m.edsoo.ru/b55b81al

152

Pu3n4eCcKuil NPAKTUKYM
o Teme "'M3mepenue
Kod(dunreHTa TpeHus
10 BEJINYMHE YTII0BOTI'O
Kod(dunreHTa
3apucumoctu Frp(N)"
w "HccnenoBanue
JIBUYKEHUS OpycKa 1o
HAaKJIOHHOH IUIOCKOCTH €
MIEPEMEHHBIM

KO3 PUIIHEHTOM TpeHHS"
niu "M3yuenue
JBUKEHUS Tpy3a Ha Baly
C TpeHuem"

bubmuoreka I{OK https://m.edsoo.ru/b83b1607

153

Pu3n4ecKuil NPAKTUKYM
o teMe "MccnenoBanue

bubmnoreka L1OK https://m.edsoo.ru/4a04f4f7




YCJIOBUI paBHOBECHS
TBEPJIOTO TENA,
HMEIOLLETO OCh
BpallleHus" WiH
"KoHcTpyupoBanue
KPOHUITEMHOB U pacy€T
CHUJI YIPYTOCTH' WIIH
"N3yuenue
YCTOMYMBOCTH TBEPAOTO
Teja, UMEIOILEro
IJI011a/1b OTIOPHI”

154

Pu3n4eCcKuil NPAKTUKYM
o reMe "M3mepenue
UMITyJIbCa Teja 1o
TOPMO3HOMY NIyTH" WK
"U3mepeHue cuibl TATH,
CKOPOCTH MOJEIN
AIEKTPOMOOHIIS 1
MOITHOCTH CHJIBI TSITH'"
nu "CpaBHeHHE
M3MEHEHUS UMITyJIbCa
TeJa C UMITYJIbCOM CHJIBI
w "HccnenoBanue
COXpAaHEHUS UMITyJIbCa
MIpH yIIPyrom
B3aMMOJICHCTBUU" WIIH
"Usmepenue
KMHETUYECKOM SHEPTUU
TeNna 1o TOPMO3HOMY

IIyTH

bubmuoreka I{OK https://m.edsoo.ru/856fb28e




155

Pu3n4ecKuil NPAKTUKYM
o Teme "'M3yuenue
MN30TEPMHUYECKOTO
nporecca
(pexoMeHI0BaHO
HCII0JIb30BaHUE

U poBoOi
naboparopun)"” WIu
"N3y4yeHne n30X0pHOTro
npoiiecca’ uimn
"N3yuenune n306apHOro
npoiiecca’ uin
"[IpoBepka ypaBHEHUs
cocTosiHuA"

bubmuoreka I{OK https://m.edsoo.ru/e0fe7e07

156

Pu3n4ecKuil NPAKTUKYM
o Teme ""M3mepenue
YAEIbHOU
TETUIOEMKOCTHU"' HITH
"UccnenoBanue
Mpo1Iecca OCThIBAHUS
BeIlleCTBA" WU
"UccnenoBanue
aanabatHOTrO Mpoiiecca”
niu "M3yueHue
B3aMMOCBSI3U YHEPTUU
MEXKMOJIEKYISPHOTO
B3aUMOJICCTBHS U
TeMIEePaTypbl KUTICHUS
JKUJIKOCTEH"

bubmuoreka I{OK https://m.edsoo.ru/2f2faa61




157

Pu3n4ecKuil NPAKTUKYM
o teMe "M3ydyenue
3aKOHOMEPHOCTEMN
WCTIapeHus KUIKoCcTen"
win "M3mepenue
YAEIbHOU TEIUIOTHI
TJIaBJICHUS JIbAA" WU
"N3yueHue CBOMCTB
HaCBILLIEHHBIX MTapoB"
wiu "U3mepenue
a0COJTIOTHOM BIaXXHOCTH
BO3JyXa U OLIEHKA MacChl
MapoB B MOMEIICHUH .
N3mepenne

K03 dunreHTa
IIOBEPXHOCTHOT'O
HaTSOKEHUS

bubmuoteka L{OK https://m.edsoo.ru/6b1a23b5

158

Pu3n4ecKuil NPAKTUKYM
no teme "HaOmonenne
MIPEBpAIECHUS SHEPTUH
3apsKEHHOTO
KOHJIEHCATOpa B SHEPTHUIO
W3JIy4eHHs CBeTOauo 1"
nin "H3yuenue
MPOTEKaHMsI TOKA B LEMH,
coepIKallei
KOHJIEHCaTop' Win
"Pacnipenenenue
Pa3HOCTH NMOTEHIMATIOB
(HanpsHKEHUs) TIpH

bubmuoteka I{OK https://m.edsoo.ru/ec424377




H0CJIEeJ0BAaTEIbHOM
COCIUMHCHNU
KOHJIEHCAaTOpOB"

Pu3n4eCcKuil NPAKTUKYM
o teMe "MccnenoBanue
CMEIIAaHHOTO COEMHEHUS
pe3UCTOpoB" WK
"N3mepenue yaenbHOro
159 | comportuBieHUs 1 1 bu6mmoreka LIOK https://m.edsoo.ru/2b179d98
IIPOBOJHUKOB" MU

"UccnemoBanue
3aBHUCHMOCTH CHJIBI TOKA
OT HAMPSDKEHUS IS
JIaMIIbI HAKaJIMBaHUS '

Pu3n4ecKuil NPAKTUKYM
o Teme ""HaOmronenue
AEKTPOIU3a" Uiu
"U3mepenue 3apsiga
OJIHOBAJIEHTHOI'O HOHA"
unu "UccnenoBanue

160 3aBUCUMOCTHU 1 1 bubmuoreka L{OK https://m.edsoo.ru/64b6e901
COIIPOTUBJICHUA

TEPMOPE3UCTOPA OT
TEMIIEPATYphl WIH
"CHsITHE BOJIBT-
aMIIepHOMN
XapaKTEepUCTUKH auoaa”

PesepBHBIN ypOK.

161
6 O0001IeHNE U

1 bu6mmoreka [IOK https://m.edsoo.ru/ed017d93




CUCTEMAaTU3allus 3HAHWI
o teme "Kunemaruka"

162

PesepBHBIN ypOK.
O060061eHne u
CHUCTEeMaTU3alNs 3HAHUI
o Teme "'JIlunamuka"

bubmuoreka I{OK https://m.edsoo.ru/3149956b

163

PesepBHBIN ypOK.
O06o0menue u
cUCTEeMaTH3aIus 3HAHUH
o teme "Cratuka
TBEpJIOTO Tena"

buomuoreka I{OK https://m.edsoo.ru/0f9752ac

164

PesepBHBIN ypOK.
O6o0menue u
cHCTeMaTHu3aIus 3HaHu!
o TeMe "'3aKOHEBI
COXpaHEHUsI B MEXaHUKe"

buomuoreka I{OK https://m.edsoo.ru/6c0df9cc

165

PesepBHBIN ypOK.
O06o0menue u
cHCTeMaTH3aIus 3HaHuH
o TeMe "OCHOBBI
MOJIEKYJIIPHOKMHETHYECK
oil reopun"

bubmuoteka I{OK https://m.edsoo.ru/de148976

166

PesepBHBIN ypOK.
O06o0menue u
cHCTeMaTH3aIus 3HaHu!
10 TEME
"TepmoanHamMuKa.
TerutoBble MaIIMHEBL"

bubmuoreka I{OK https://m.edsoo.ru/Obcc77cl

167

PesepBHBIN ypOK.

bu6mmoreka [IOK https://m.edsoo.ru/59ca5¢91




O060061eHne u
cucTeMaru3anus 3HaHUH
1o treMe "ArperaTHble
COCTOSIHUS BEILIECTBA.
da30BbIe IEPEXOBI"

PesepBHBIN ypOK.
O06o06meHue u

168 CHCTeMaTH3alHs 3HAHUI
o TemMe '"INEKTPUIECKOE
noJie”

bubmuoteka I{OK https://m.edsoo.ru/f2381c0c

PesepBHBIN ypOK.
O6o0menue u

169 CHCTeMaTH3alHs 3HAHUI
o Teme "TlocTosTHHBII
ANEKTPUUECKHH TOK"

bubmuoreka I{OK https://m.edsoo.ru/3cae6dal

PesepBHBIN ypOK.
O06o0menue u

170 CHCTEMAaTH3aLIMs 3HAHUI
o teme "Toku B

pa3IMyYHbIX cpeax’

bubmuoreka I{OK https://m.edsoo.ru/cc7681d4

OBIIEE KOJIMYECTBO
YACOB I1O ITPOT'PAMME

170

16




11 KJIACC

Ne
n/
n

Tema ypoka

KoauuyecTBo 4acoB

Bcer | KoHTpo/bHBI
0 e padoThl

IIpakTHYecKkH
e padoThl

Jlara
U3Y4YeHH
|

JJleKTPOHHBbIE HM(PPOBbIE 00pa3oBaTeIbHbIE
pecypcsbl

BzaumoneiicTBre
MMOCTOSIHHBIX MarHuTOB
Y MIPOBOJIHUKOB C
TOKOM. MarautHoe
moJe. I'unores3a
Awmriepa

01.09

bubmuoteka I{OK https://m.edso0.ru/487a8593

Bekrop MmarHuTHOM
nHAyKuu. [IpuHun
CyNEPHO3UIUU
MarduTHBIX TTOJICH.
JInaNM MarauTHOM
WHIYKIIUU

02.09

bubmuoreka I{OK https://m.edsoo.ru/4clabcech

MarsauTtHoO€ 110J1e
MMPOBOJHUKA C TOKOM.
OmnwIT OpcTena

03.09

bu6mmoreka [IOK https://m.edsoo.ru/d35d5262

Cuna Awmrmepa, eé
HaHpaBJIeHI/IC nu
MOYITb

04.09

bu6mmoreka [IOK https://m.edsoo.ru/26d9c5bha

Pemenue 3amau

05.09

bu6mmoreka [IOK https://m.edsoo.ru/a37a0c21

IIpuMeHeHue 3akoHa
Awmnepa.
DNEeKTPOU3MEPUTEIBH
b€ IPUOOPHI

08.09

bu6nuoreka LIOK https://m.edsoo.ru/ad7718d7




Cuna Jlopenua, eé
HarpaBJieHUE U
MOyJb. JIBHKEHUE
3apsIKEHHOW YaCTHULIbI
B OJTHOPOJHOM
MarHuTHOM IIOJIE

09.09

bubmuoreka I{OK https://m.edsoo.ru/c97afaal

Pemenue 3amau

10.09

bu6mmoreka IIOK https://m.edsoo.ru/504e98c7

PaGoTa cunsl Jlopennia

11.09

bu6mmoreka [IOK https://m.edsoo.ru/d518be4b

10

Pemenue 3amau

12.09

bu6mmoreka [IOK https://m.edsoo.ru/93617bd9

11

MarunuTtHoe 1oJje B
BEIIECTBE.
deppoMarHeTuKy,
napa- ¥ IMaMarHeTUKu

15.09

buomuoreka I{OK https://m.edso0.ru/30ff9608

12

OcHOBHBIE CBOMCTBA
(beppoMarHeTUKOB.
IIpumenenue
(beppoMarHeTHKOB

16.09

bubmuoreka I{OK https://m.edsoo.ru/0b58190a

13

Pentenue 3agaq mo
Teme ""MaraurHoe
moJje"

17.09

bub6mmoreka [{OK https://m.edsoo.ru/5b55¢307

14

Pentenue 3agaq mo
Teme ""MaraurHoe
moJje"

18.09

bu6mmoreka [{OK https://m.edsoo.ru/41c4ae8a

15

SBnenune
AIEKTPOMArHUTHOMN
nHaykuu. [Torok
BEKTOPAa MarHUTHOMN
WHIYKIIUU

19.09

bubmuoteka I{OK https://m.edsoo.ru/b3efalcl




16

S/1C unaykunu

22.09

bu6mmoreka IIOK https://m.edsoo.ru/48150bd8

17

3aKoH
AIEKTPOMArHUTHOM
nHaykuuu Papanest

23.09

bu6mmoreka [{OK https://m.edsoo.ru/a6dec188

18

Buxpesoe
AIEKTPUYECKOE T10JIE.
Toxku @yko

24.09

bu6mmoreka IIOK https://m.edsoo.ru/15abel40

19

O/1C unaykuuu B
JBYDKYITUXCS
MIPOBOTHUKAX

25.09

bu6mmoreka [{OK https://m.edsoo.ru/0235cc02

20

Pemenue 3amau

26.09

bu6mmoreka [{OK https://m.edsoo.ru/4dfda618

21

IIpaBuio Jlenna

29.09

bu6mmoreka [IOK https://m.edsoo.ru/bbc22726

22

NHAYKTUBHOCT.
Karymika
WHIYKTUBHOCTH B
LICIIH TIOCTOSIHHOI'O
TOKa

30.09

bubmuoreka IOK 12https://m.edsoo.ru/621eae9d

23

SIBnenue
camounaykiuu. 3/1C
CaMOUHIYKIINHT

01.10

bu6mmoreka [IOK https://m.edsoo.ru/7ee60ca8

24

DHeprusi MarHuTHOTO
TOJIST KATYILKH C
TOKOM.
DNEeKTPOMarHuTHOE
oJie

02.10

bubmuoreka I{OK https://m.edsoo.ru/b3cOad1l

25

Pemenue 3amau

03.10

bu6mmoreka [IOK https://m.edsoo.ru/88f69d2b

26

O06001ieHue u
cucreMarmni3almsa

06.10

bu6mmoreka [{OK https://m.edsoo.ru/76484025




3HAHUHU II0 TEME
"OnekTpoauHamuka'

27

KonTponsHas padora
Nel mo Teme
"DnekTpoauHaMuKa”

07.10

bu6mmoreka [{OK https://m.edsoo.ru/8ae09b98

28

Konebarenpnas
cucreMa. CBOOOIHEIE
KOJICOaHHSL.
I"apmonunueckue
KoJIcOaHus

08.10

bubmuotexa I{OK https://m.edsoo.ru/7c1db385

29

Kunematnueckoe u
TMHAMHAYECKOE
oInucaHue
KoJie0aTeIbHbBIX
BIDKEHUHN

09.10

buomuoteka I{OK https://m.edsoo.ru/87ce9498

30

DHepreTudeckoe
onucanue. BeBox
JUHAMHYECKOTO
OIIMCAHHS
rapMOHUYECKHUX
KoJICOaHUI U3 UX
SHEPTreTUYECKOT0 U
KUHEMATHYSCKOTO
OITMCAHHUS

10.10

bubmuoteka I{OK https://m.edsoo.ru/e3c99692

31

Awmmuatyna u ¢aza
KoJe0aHuu

13.10

bu6mmoreka IIOK https://m.edsoo.ru/7a0c439a

32

Ilepnon n yacrora
koJiebanuit. [lepuon
MaJIbIX CBOOOTHBIX

14.10

bu6mmoreka [IOK https://m.edsoo.ru/e0399319




KoeOaHuit
MaTeMaTHYECKOTO
MasTHuKa. [lepuon
CcBOOOIHBIX KOJICOaHUIM
MPYKUHHOTO
MasiTHHKA

33

3aryxaromiue
KOJICOaHHSI.
BriHyX1€HHBIE
KosncOanus. Pe3onanc

15.10

bubmuoreka I{OK https://m.edsoo.ru/72e93d09

34

ABTOKOIEOAHU

16.10

bu6mmoreka [IOK https://m.edsoo.ru/6add2644

35

Pemenue 3amau

17.10

bubmnoreka IIOK
https://m.edsoo.ru/addeec? 1https://m.edsoo.ru/75612
3¢5

36

VYpoxk-koHpepeHuus
"MexaHndeckue
KojeOaHus B
MY3BIKaTbHBIX
MHCTpYMEHTax"

20.10

bubmuoreka I{OK https://m.edsoo.ru/8ef587be

37

O6o00mmenue u
CHCTEMAaTH3aIUs
3HAHUM 110 TEME
"MexaHHYECKHE
KoJieOanus'"

21.10

buomuoreka I{OK https://m.edsoo.ru/eb84182f

38

DNeKTpOMarHUTHBIE
KoJieOaHus.
KomnebaTenbHbIi
KOHTYD

22.10

buomuoreka I{OK https://m.edsoo.ru/d4adabde

39

®opmyia ToMcoHa.

23.10

bu6mmoreka [IOK https://m.edsoo.ru/093f9afl




CBsI3b aMIUUTY/IbI
3apsiia KOHJIEHCaTopa
C aMIUIUTYI0M CUIIBI

TOKAa B KOJIEOATEIbHOM

KOHTYpE

40

3aKOH COXpaHEHHUsI
OHECPruu B UACAIIbHOM
KoJie0aTeTbHOM
KOHTYpe

24.10

bubmuoreka I{OK https://m.edsoo.ru/d1e2d543

41

3aryxaromiue
AIIEKTPOMarHUTHBIE
KoJe0aHusl.
BeiHyX1€HHBIE
AIIEKTPOMArHUTHBIE
Koje0aHus

05.11

bubmuoreka I{OK https://m.edsoo.ru/5e668619

42

[TepemeHHBIl TOK.
Pesucrop n
KOHJIEHCATOP B LIENU
MIEPEMEHHOT0 TOKa

06.11

bubmuoteka I{OK https://m.edsoo.ru/84836152

43

Karymika
HHAYKTHUBHOCTH B
ey rnNepeMEHHOTO
TOKa

07.11

buomuoteka I{OK https://m.edsoo.ru/cfa307af

44

3akon Oma Jyist
AIEKTPUYECKOMN LIETTH
MEPEMEHHOTO TOKa

10.11

bu6mmoreka [{OK https://m.edsoo.ru/8bae38e6

45

MomHoCcTh
MIEPEMEHHOTO TOKA.
AMIIIUTYAHOE U

12.11.

bu6mmoreka L{OK https://m.edsoo.ru/lcac6c4c




JNENCTBYIOLIEE
3HAa4YCHUC CUJIBI TOKA U
HaIPSHKEHUS

46

Pe3onanc B
AIEKTPUYECKON LN

13.11

bu6mmoreka IIOK https://m.edso0o.ru/087506df

47

Pemenue 3amau

1411

bu6mmoreka [IOK https://m.edsoo.ru/al16836a4

48

NneanbHbrit
Tpancdopmarop.
IIpounsBoacTso,
nepeaada u
notpebieHue
ANEKTPUUYECKON
SHEPruu

17.11

bubmuoreka I{OK https://m.edsoo.ru/f97418ae

49

DKOJIOTUYECKHUE PUCKU
IIPY TIPOU3BOJICTBE
AJIEKTPO3HEPTHH.
KynsTypa
HCII0JIb30BAHUS
AJIEKTPO3HEPIHH B
ITIOBCETHEBHOM KU3HU

18.11

bubmuoreka I{OK https://m.edsoo.ru/a6f74d93

50

Pemenue 3amau

19.11

bu6mmoreka [{OK https://m.edsoo.ru/ee6677ed

51

Pemenue 3amau

20.11

bu6mmoreka [IOK https://m.edsoo.ru/7cab59f8

52

O6o00mmenue u
cUCTeMaTu3aIus
3HAHMH 10 TEME
"DJIeKTPOMAarHUTHbIE
KoJieOanus"

21.11

bubmuoteka I{OK https://m.edsoo.ru/401024a9

53

MexaHn4yecKue BOJIHEI.

24.11

bu6nmoreka [IOK https://m.edsoo.ru/a58e109f




XapaKkTepuCTUKU
MEXaHUYECKUX BOJIH

54

CaolicTBa
MEXaHUYECKUX BOJH

25.11

bu6mmoreka IIOK https://m.edsoo.ru/d9ae1000

55

3ByK. XapaKTepUCTUKU
3ByKa

26.11.

bu6mmoreka [IOK https://m.edsoo.ru/138b6f09

56

WudpasByk u
yibTpa3Byk. lllymosoe
3arpsi3HeHUE
OKPYKAIOLIEH CPEeJIbl

27.11

bubmuoreka [{OK https://m.edsoo.ru/7380038f

57

Pemenue 3amau

28.11

bu6mmoreka [IOK https://m.edsoo.ru/cfd918bf

58

DNeKTpOMarHUTHBIC
BOJIHBL. M31ydeHue
AIIEKTPOMArHUTHBIX
BOJIH

01.12

bubmuoteka I{OK https://m.edsoo.ru/714e5db1

59

OHeprus
AIEKTPOMATHUTHBIX
BoyH. CBolicTBa
AIEKTPOMATHUTHBIX
BOJIH

02.12

bubmuoteka I{OK https://m.edsoo.ru/d01b818c

60

[xana
3JIEKTPOMATrHUTHBIX
BOJIH. [Ipumenenue
3JIEKTPOMATrHUTHBIX
BOJIH B TEXHUKE U
ObITY

03.12

bubmuoreka I{OK https://m.edsoo.ru/49belf9e

61

[TpuHIUIIEL
pPaauoCBsI3U U

04.12

bu6mmoreka [IOK https://m.edsoo.ru/9f96f1f8




TCICBUACHUS.
Paagnosnokanus.
DNeKTPOMarHuTHOE
3arpsi3HEHUE
OKPYKAIOLIEH CPeJIbl

62

KonTponsHas padora
Ne2 o reme
"Konebanust 1 BOJHBI"

05.12

bu6mmoreka [IOK https://m.edsoo.ru/4f7985a0

63

Cger. 3aKoH
MIPSAMOJIMHENHOTO
pacpoCTpaHEHHUs
CBETa

08.12

bubmmoreka I{OK https://m.edsoo.ru/f9566406

64

Pemenne 3anau Ha
IIPUMEHEHHE 3aKOHa
MIPSAAMOJIMHENHOTO
pacupoCTpaHEHHUs
CBETa

09.12

buomuoreka I{OK https://m.edsoo.ru/ea32d455

65

OTtpaxeHue cBeTa.
[Timockoe 3epkaiio.
Coepuueckoe 3epkaio

10.12

bu6mmoreka [IOK https://m.edsoo.ru/a005d2bb

66

IIpenomiienue cBera.
AOCOIOTHBIN U
OTHOCHTEIIbHBIN
[I0Ka3aTeib
npenomiieHus. [lonHoe
BHYTpPEHHEE
OTpakeHHE.
IIpenenbHbIi yron
IIOJIHOTO BHYTPEHHETO

11.12

buomuoteka I{OK https://m.edsoo.ru/bc2e55¢cd




OTpaXXKEHUS

67

Pemenue 3amau Ha
MIPUMEHEHNE 3aKOHOB
OTpaXEHUs U
MPEJIOMJIICHHUSI CBETA

12.12

bubmuoteka I{OK https://m.edsoo.ru/49d830a9

68

XoJ ayder B IpU3ME.
Jucnepcus ceera.
CrnoHBIi cocTaB
oenoro ceera. L{Ber

15.12

buomuoreka I{OK https://m.edsoo.ru/d8elc3be

69

JInn3zel. DokycHOE
paccTosiHue u
ONTHYECKas CUiIa
JIMH3bI

16.12

bubmuoreka I{OK https://m.edsoo.ru/60441359

70

ITocTpoenue
M300paKeHM B

JJMH3aX U UX CUCTEMaAX.

VYBeauueHue JIUH3EI

17.12

bubmuoteka I{OK https://m.edsoo.ru/bb53b1d5

71

Pemienue 3amaq Ha
MIOCTPOEHUE
n300pakeHHHH,
MOJIy4aeMBbIX C
IIOMOIIBIO JIUH3

18.12

bubmuoreka I{OK https://m.edsoo.ru/5a868f09

72

I'na3 xak onrnueckas
cUCTEMA

19.12

bu6mmoreka [{OK https://m.edsoo.ru/ecd480a2

73

Pemenne 3anau.
[Ipenensr
IIPUMEHUMOCTHU
F€OMETPUYECKOU
OIITHUKH

22.12

bubmuoteka I{OK https://m.edsoo.ru/cd174a10




CxopocTh cBeTa 1

74 23.12 bubmnoreka LIOK https://m.edsoo.ru/f32aab06
METO/IbI €€ U3MEPEHUS

75 Jucnepcus cBera 24.12 bubnmuoteka [{OK https://m.edsoo.ru/lel6cc6e

76 Wutepdepenms cBera 25.12 bubnnoreka [{OK https://m.edsoo.ru/5fc0c638
KorepenTHsie
UCTOYHHUKHU. Y CIOBHUS

77 HaOJII0IeHUS 26.12 bu6nuoreka LIOK https://m.edsoo.ru/c6416d48
MaKCHUMYMOB H
MHUHHUMYMOB

78 Pemenue 3amau 29.12 bubmnoreka IL1OK https://m.edsoo.ru/3061de2b

79 | [lpmmenciie 30.12 Bu6miorexa LIOK https://m.edsoo.ru/668edbc8
UHTEephEpEeHITNH

80 Judpakmaust cBeTa 12.01 bubnmoreka [{OK https://m.edsoo.ru/12ed04b5
JudpaknronHas

gy | Pemerka. Yenosne 13.01 Bu6miorexa LIOK https://m.edsoo.ru/f998d964
HaOJII0ICHHS TJIaBHBIX
MaKCHUMYMOB

82 Pemenue 3amau 14.01 bubmnoreka LHOK https://m.edsoo.ru/d58c411a
[Tonepeunocts

83 CBETOBBIX BOJIH. 15.01 bu6mmoreka [IOK https://m.edsoo.ru/e9890fe9
ITonspuszanus ceera

84 Pemenue 3amau 16.01 bubmnoreka LIOK https://m.edsoo.ru/c56¢8158

g5 | CPCTOBBICIRICHIS B 19.01 Bu6morexa LIOK https://m.edso0.ru/0b36363d
pHUpoJie
O6o06meHue u

g | creManisamnt 20.01 Bu6miorexa LIOK https:/m.edsoo.ru/8a14748h

3HAHUH 110 TEME
"Onruka”




87

KontposbHas
pabortaNe3 o Teme
«OnTrka»

21.01

bu6mmoreka [IOK https://m.edsoo.ru/82315dd4

88

I'pannms
MIPUMEHUMOCTHU
KJIaCCHUYECKOM
MEXaHUKU. 3aKOHBI
AIEKTPOIMHAMUKU U
MIPUHIIUTI
OTHOCHUTEIBHOCTH

22.01

bubmuoteka I{OK https://m.edsoo.ru/c9bd77ch

89

ITocrynatsl
CIIELMAJIbHON TEOpUHU
OTHOCHUTEIILHOCTH

23.01

bu6mmoreka [IOK https://m.edsoo.ru/c56f05ch

90

[IpocTpancTBEHHO-
BPEMEHHON MHTEPBAJL.
[IpeobpazoBanus
Jlopenua. YcinoBue
MPUYUHHOCTH.
OTHOCHUTEIBHOCTh
OJIHOBPEMEHHOCTH.
3ameyIeHHe BpEMEHU
U COKpALIEHUE JITMHbI

26.01

bubmuoteka I{OK https://m.edsoo.ru/d83742bb

91

DHeprus U UMIYJbC
PETATUBUCTCKON
YaCTULIbI

27.01

bu6mmoreka L{OK https://m.edsoo.ru/853a64fc

92

CBs13b Macchl ¢
SHEPTrUen u
AMIYJIbCOM
PETATUBUCTCKON

28.01

bubmuoteka I{OK https://m.edsoo.ru/b6258ffa




4acTULIbl. DHEPrUs
MTOKOSI

93

PaBHOBECHOE TEIIIOBOE
W3JIy4YEHHE

29.01

bu6mmoreka [IOK https://m.edsoo.ru/f54035a5

94

3akoH cMmeneHus Buaa

30.01

bu6mmoreka [{OK https://m.edsoo.ru/1c5ff752

95

T'unmoreza M. Ilmanka o
KkBaHTax. POTOHEBI

02.02

bu6mmoreka [IOK https://m.edsoo.ru/a5ffa218

96

DHeprus U UMIYJbC
¢doToHa

03.02

bu6mmoreka IIOK https://m.edsoo.ru/7fb307ec

97

®dotorpdexT. OnBITHI
A.T. Cronerosa.
3akoHsl poTorddexra

04.02

bu6mmoreka IIOK https://m.edsoo.ru/8c68e5b9

98

YpaBHeHue
DWHIITeHHA TS
doTorddexra.
"Kpachas rpanuna”
doTorddekra

05.02

Bbu6nuoreka [JOK
22.01https://m.edsoo.ru/01ef4556

99

JlaBneHue cpera.
Omnsrte! [1. H.
JleOeneBa

06.02

bu6mmoreka [IOK https://m.edsoo.ru/64b4f966

100

BoiHoBEIE cBOMCTBA
YaCTHI]

09.02

bu6nmoreka IIOK https://m.edsoo.ru/f59cfcec

101

Bomns! ne bporins.
JInHa BOJIHBI 1€
Bbpoiins u pasmepst
00J1acTH JTOKaTN3aIH
JBHKYIIENCSI YACTU LI

10.02

buomuoreka I{OK https://m.edsoo.ru/5df8bafl

102

KopnyckynsipHo-

11.02

bu6mmoreka [{OK https://m.edsoo.ru/8ccab62a




BOJIHOBOM J1yaJIi3M

103

Judpaxius
3NIEKTPOHOB Ha
KpHCTalIax

12.02

bu6mmoreka [{OK https://m.edsoo.ru/30dbal8c

104

Crermuduka
W3MEpPEHUI B
MUKPOMHPE.
CooTHoteHus
HEOMPEIETEHHOCTEN
I'eitzendepra

13.02

bubmuoreka I{OK https://m.edsoo.ru/65783dec

105

Pemenue rpadpuyecknx
3a1a4

16.02

bu6mmoreka [IOK https://m.edsoo.ru/e70195bd

106

Pemenne pacu€THbIX
3aja4

17.02

bu6nmoreka IIOK https://m.edsoo.ru/ee9b3182

107

KonTponsHas padora
Ned no remam:
"Ocnosrl CTO",
"KopnyckynsipHo-
BOJIHOBOM ayayiu3m"

18.02

buomuoreka I{OK https://m.edsoo.ru/c3de891a

108

OMBITHI TIO
UCCIIEIOBAaHUIO
CTPOCHHSI aTOMa.
[Inanerapnas moxeins
aToma Pesepdopna

19.02

bubmuoreka I{OK https://m.edsoo.ru/312b750a

109

ITocrynater bopa

20.02

bu6mmoreka [IOK https://m.edsoo.ru/404dfa9a

110

Bunpsl ciekTpos.
Crnektp ypoBHEM
SHEPIruu aTroMa

24.02

bubmnoreka LIOK https://m.edsoo.ru/cf74blla




BOJIOpOJa

111

CHooHTaHHOE U
BBIHYXJICHHOE
U3ITyYeHUE CBETa

25.02

bu6mmoreka [IOK https://m.edsoo.ru/f945d85c

112

Jlazep

26.02

bu6mmoreka [{OK https://m.edsoo.ru/2288a0c4

113

Hyxnonnas moneins
snpa ['eiizendepra-
WBanenko. 3apsan u
MacCcOBOE YHCIIO SAPA.
H3o0ToIE5I.
PagnoakTHBHOCTH

27.02

bubmuoreka I{OK https://m.edsoo.ru/34ada5de

114

3aKoH
Paa0aKTUBHOTO
pacnaga. CBoiicTBa
HMOHU3UPYIOLIETO
nu3nydeHus. BinsHue
PaANOAKTUBHOCTH Ha
YKUBBIEC OPTaHU3MBI.
Jo3zumerpus

02.03

bubmuoreka I{OK https://m.edsoo.ru/aab98bef

115

DHeprus CBSI3U
HYKJIOHOB B SI7Ipe.

S nepHbie CUIIBI.
Hedext macchl sipa.
SnepHble peakuuu.
SnepHbIe peaKTOpHI.
[TpoGembr
YIIPABIISIEMOTO
TEPMOSIIEPHOTO
CHHTE3a.

03.03

bubmuoreka I{OK https://m.edsoo.ru/ff1758d0




DKOJIOTUYECKUE
ACTICKTHI Pa3BUTHS
SIEPHON DHEPIETUKH

116

Meroasl peructpanuu
U UCCIIEI0BaHUS
3JIEMEHTAPHBIX
YacCTHII.
DyHIaMEHTAIbHBIE
B3aUMOJICHCTBHS.
bapuonsl, Me30HbI 1
JICTITOHBI.
IIpencrasienue o
CrangapTHOM MOEH.
KBapk-riroonnas
MOJIEJIb aIPOHOB

04.03

bubmuoreka I{OK https://m.edsoo.ru/lac08a5h

117

du3uKa 3a npeaenaMmu
CrangapTHOM MOIEH.
TémHas marepus u
TEMHas SDHEPT UL
EnuncTBO mzmueckoit
KapTUHBI MUpa

05.03

bubmuoreka I{OK https://m.edsoo.ru/c026fd37

118

Oransl pa3BUTUSA
aCTPOHOMHH.
3HaueHue aCTpPOHOMUU

06.03

bu6mmoreka IIOK https://m.edsoo.ru/ad73e145

119

IIpumeHnmocThb
3aKOHOB (PM3UKH JUIS
OOBSICHEHUS TIPUPOIBI
KOCMHUYECKUX
00BEKTOB. MeTo 1B

10.03

bubmuoteka I{OK https://m.edsoo.ru/39c44028




ACTPOHOMHUYECKUX
HUCCIIENOBAaHUN

120

CoBpemMeHHbIe
OIITHYCCKUC
TEJIECKOITBI,
PaIuoTEeNeCKOIIHI,
BHeaTMoc(epHas
acTPOHOMUSI

11.03

bubmuoreka I{OK https://m.edsoo.ru/4877aale

121

Bun 3Bé31HOTO HEbA.
Co3Be3aus, ApKue
3BE3 5], INIAHETEI, UX
BHINMOE IBIKEHHE

12.03

bubmuoreka I{OK https://m.edsoo.ru/aac588eb

122

CoaHeyHast cucTeMa.
Connne. ConHeuHas
aKTUBHOCTL. MICTOUHUK
sHeprun CoJiHIA U
3BE3]

13.03

bubmuoteka I{OK https://m.edsoo.ru/22748eb4

123

3BE3/bI, UX OCHOBHBIE
XapaKTePUCTUKHU.
Juarpamma
"CHeKTpaJbHbIN Ki1acce
— CBETUMOCTh"

16.03

bubmuoteka [{OK https://m.edsoo.ru/42169944

124

3Be3 bl TJIaBHOM
[MOCJIEIOBATENLHOCTHU

17.03

bu6mmoreka [IOK https://m.edsoo.ru/b3cb766¢

125

Buyrpennee ctpoeHue
3BE€311. CoBpeMEHHbIE
NpeCTaBJICHUS O
MPOUCXOKIACHUHA U
sBosronuu ConHIa U

18.03

bubmuoteka I{OK https://m.edsoo.ru/d09da494




3BE3. DTallbl )KU3HU
3BE3N

126

Mnuneunsiii [Iyte —
Hama ['amakTuka.
Turb! rajakTuK.
YeEpHble ObIpEl B SApax
TaJIAKTUK

19.03

bubmuoteka I{OK https://m.edsoo.ru/7cd10a0a

127

Bcenennas.
Pacmmpenue
Bcenennoii. 3akon
Xab6ma. Teopus
Bboseioro B3peiBa.
PenukroBoe
U3IIy4yeHue

20.03

bubmuoreka I{OK https://m.edsoo.ru/3dbdf0d2

128

MacirradHast
CTpYKTypa BceneHHoi.
MertaranakTuka

23.03

bu6mmoreka IIOK https://m.edsoo.ru/ce234633

129

Hepeménnsie
poOIeMbI
aCTPOHOMMHU

24.03

bu6mmoreka [IOK https://m.edsoo.ru/d37d9ffe

130

dOuznyecKku
MPAKTUKYM I10 TEME
"UccnemoBanue
MarHUTHOTO II0JIS
IMOCTOSTHHBIX
MarHuToB' WA
"UccnemoBanue
CBOICTB
dbeppomMarHeTukoB"

25.03

buomuoreka I{OK https://m.edsoo.ru/67361aef




nin "HccnemoBanue
ericTBUS
IMOCTOSTHHOTO MarHuTa
Ha paMKy C TOKOM'"'

131

du3nyeckui
MIPAKTUKYM I10 TEME
"Uzmepenue cuiibl
Awmrnepa" nnu
"N3yuenue
3aBUCHUMOCTH CHJIBI
Awmrnepa oT cuiibl Toka'"
i "OnpeneneHue
MAarHUTHON MHIYKLIIHHU
Ha OCHOBE U3MEPEHUS
cuiibl Ammnepa”

26.03

bubmuoreka I{OK https://m.edsoo.ru/fcae91e9

132

dOuznuecKkui
MPAKTUKYM I10 TEME
"UccnemoBanue
SIBJICHUS
3IEKTPOMArHUTHOM
WHIYKIUU'" WIIH
"Omnpenenenue
WHIYKIIUA BUXPEBOTO
MarHuTHOTO nojis"

27.03

https://m.edsoo.ru/c36658da

133

dOuznyecKku
MPaKTUKYM T10 TEME
"UccnemoBanue
SIBJICHUS
CaMOUMHIYKIINHU' WU

06.04

bubmuoreka I{OK https://m.edsoo.ru/b8fh6391




"Coopka Moenu
QJICKTPOMAriuTHOTO
reHeparopa"

134

dOuznuecKkui
MPaKTUKYM T10 TEME
"N3mepenue nepuonaa
CBOOOIHEBIX KOJIeOaHUH
HHUTSHOTO U
MPY>KUHHOTO
MasTHUKOB"

07.04

bubmuoteka [{OK https://m.edsoo.ru/5d159d35

135

dOuznuecKkui
MPaKTUKYM T10 TEME
"IIpeobpa3oBanue
SHEPTUH B IPY>KUHHOM
MasTHHKE"

08.04

bubmuoteka I{OK https://m.edsoo.ru/a28026bd

136

duznuecKkui
MPAKTUKYM I10 TEME
"UccnemoBaHue
MEPEeMEHHOTO TOKa
yepe3
IMOCJICA0OBATEIIHLHO
COCIUHEHHEIC
KOHJICHCATOP,
KaTyLIKY ¥ pe3uctop”
nin "'HccnemoBanue
paboThI NCTOUHUKOB
CBETa B LIEMH
MepeMEeHHOTo ToKa"

09.04

bubmuoreka L{OK https://m.edsoo.ru/89dc2d90

137

duznueckuit

10.04

bu6mmoreka [IOK https://m.edsoo.ru/b100661a




MIPAKTUKYM I10 TEME
"N3yuenue
[apamMeTpoB 3BYKOBOM
BOJIHBI

138

du3nyeckui
MPaKTUKYM I10 TeMe
"N3mepenue
MoKa3aress
IIPEJIOMIIEHUS CTEKIa"
nn "'Tlonydenue
HU300paxKeHus B
CUCTEME U3 MJIOCKOTO
3epKaJjia U JUH3bI"

13.04

bubmuoreka I{OK https://m.edsoo.ru/42569eal

139

du3nyeckui
NPaKTUKYM I10 TeMe
"UccnenoBanue
3aBHCUMOCTH
dboxycHOTO
pacCTOSIHUSI OT
BeriecTBa (Ha mpumepe
KHUJIKUX JTUH3)" WM
"Usmepenue
¢doxycHOTO
paccTosiHUS
pacceuBarOMIMX JUH3"

14.04

Bu6nuoreka LIOK https://m.edsoo.ru/b879fbh3f

140

duznuecKkui
MPAKTUKYM I10 TEME
"HaOmonenue
TUpaKINH,

15.04

buomuoteka I{OK https://m.edsoo.ru/8b7ac737




uHTEephEpeHINH U
MoJIsIpU3alluu cBeTa’

141

du3nyeckui
NPaKTUKYM I10 TeMe
"Onpenenenue
UMITYJIbCA U SHEPTUH
PEIATUBUCTCKUX
yactuil (1Mo
¢dororpadusam TpekoB
3apsDKEHHBIX YaCTHUI B
MarHuTHOM Tosie)"

16.04

bubmuoreka I{OK https://m.edsoo.ru/63756c47

142

duznuecKkui
MPaKTUKYM T10 TEME
"N3mepenue
moctosuHo# I1nanka
Ha OCHOBE
HCCICAOBAHUS
doTorddexra” umu
"UccnemoBanue
3aBUCHMOCTH CHJIbI
TOKa 4epe3 CBETONO/]T
OT HaIpsDKeHus "

17.04

bubmuoreka I{OK https://m.edsoo.ru/eb916f82

143

dOuznuecKku
MPaKTUKYM T10 TEME
"UccnemoBanue
CIeKTpa
pa3pexeHHOTO
aTOMapHOI0 BOJIOPOJa
Y U3MEpPEHHE

20.04

bubmuoreka I{OK https://m.edsoo.ru/ec651eb8




IOCTOSIHHOU
Pun6epra"

144

duznuecKkui
MPAKTUKYM I10 TEME
"UccnemoBanue
panuoaKTUBHOTO (oHA
C UCIIOJIb30BaHUEM
n03UMeTpa’ Win
"N3yuenue
MOTJIOIIEHUs OeTa-
YacTHUI[ ATTIOMUHHEM"

21.04.

bubmuoreka I{OK https://m.edsoo.ru/c3dabe6e

145

dOuznuecKkui
MPAKTUKYM I10 TEME
"HaOmroaeHus
3BE34HOTO Heba
HEBOOPYKEHHBIM
rJ1a30M C
HCII0JIb30BAHHEM
KOMITBFOTEPHBIX
MIPUIIOKEHUN JUIs
oTpecIeHUs
MTOJIOKEHUS HEOECHBIX
00BEKTOB Ha
KOHKPETHYIO JaTy:
OCHOBHEBIE CO3BE3IUS
CeBepHoro
MOJTYILIAPHS U SIPKHEC
3BE3ALI" MIIH
"HaOmroneHus B

22.04

bubmuoreka [{OK https://m.edsoo.ru/1072021e




teneckon JIyHsl,
IJIJAHET, TYMAHHOCTEN
¥ 3BE3THBIX
CKOIIeHUI"

146

O6o00mmenue u
cUCTeMaTu3aIus
3HaHui. Pone ¢pusnku
1 aCTPOHOMHH B
SKOHOMHUYECKOM,
TEXHOJIOTHYECKOH,
COIIMAIBLHOM U
ATHYECKOH cepax
JEATEILHOCTH
yeIoBeKa

23.04

bubmuoteka I{OK https://m.edsoo.ru/ad6ddeed

147

O0o0menue n
cUCTEeMaTH3anus
3HaHu#. Poisb 1 MecTo
(bU3MKN ¥ ACTPOHOMUU
B COBPEMEHHOU
Hay4YHOU KapTHUHE
MHpa

24.04

Bu6nuoreka IIOK https://m.edsoo.ru/18f19f7c

148

O0o0menue n
crcTeMaTH3anus
3HaHuM. Poib
¢bu3nveckoit Teopuu B
dbopmupoBaHUU
IIPEICTABICHUH O
¢bu3nyeckoil KapTUHE
MHUpa, MECTO

27.04

bubmuoreka I{OK https://m.edsoo.ru/e7d400f4




(bu3nvIecKoit KapTUHBI
MHpa B 0011IEM sy
COBPEMEHHBIX
€CTECTBEHHO-HAY4YHbIX
MPEACTaBICHUN O
IpUpoie

149

IIpomexyrouHas
arrecraius B hopme
KOHTPOJILHON PabOThI

28.04

bu6mmoreka [IOK https://m.edsoo.ru/b032fc4b

150

O6o00mmenue u
CHCTEMAaTH3aIus
3HAHUM I10 TEME
"Kunematuka"

29.04

bubmuoteka I{OK https://m.edsoo.ru/4e31b507

151

O6o00mmenue u
CHCTEMAaTU3aIHs
3HAHUM IT0 TEME
"Tunamuka"

30.04

buomoreka I{OK https://m.edsoo.ru/2dfbafcs

152

O6o00mmenue u
CHCTEMAaTU3aIHs
3HAHUM IT0 TEME
"Cratuka TBEpAOIro
Tena'

04.05

bubmuoreka I{OK https://m.edsoo.ru/3ccad82e

153

O6o00mmenue u
cUCTeMaTu3aIus
3HAHMH 10 TEME
"3aKOHBI COXPAHEHHUS B
MexaHuke"

05.05

buomuoteka I{OK https://m.edsoo.ru/32a4d1a0

154

O06001ieHue u
cucreMarmnl3aluia

06.05

bu6mmoreka [IOK https://m.edsoo.ru/ed440ca8




3HAHUM 110 TEME
"OCHOBEI
MOJIEKYJISIPHO-
KHHETHYECKOM
TeOpUu"

155

O6o00mmenue u
CHCTEMAaTU3aIHs
3HAHMH 10 TEME
"TepmoanHamMuKa.
TerutoBble MaIIMHEBL"

07.05

bubmuoreka I{OK https://m.edsoo.ru/c63f7c10

156

O06o0061eHne u
cUCTEMaTH3alHus
3HaHUU 110 TEME
"ArperaTrHble
COCTOSIHUS BEILIECTBA.
da30BbIe IEPEXOBI"

08.05

bubmuoreka I{OK https://m.edsoo.ru/1d36b5b1

157

O06001ieHue U
CUCTEMATH3AIINS
3HAaHUH 110 TEME

"DnexkTpuueckoe mnojue"

12.05

bubmuoteka I{OK https://m.edsoo.ru/3bf0def9

158

O6o00mmenue u
CHCTEMAaTHU3aIHs
3HAHMH 10 TEME
"ITocTOSIHHBIN
ANEKTPUUECKHM TOK"

13.05

buomuoteka I{OK https://m.edsoo.ru/71453ee6

159

O6o00mmenue u
CHCTEMAaTHU3aIHs
3HaHUM 1Mo TeMe "Toku
B pa3JM4HbIX cpenax”

14.05

bubmuoteka I{OK https://m.edsoo.ru/3d40077a




160

O6o00mmenue u
CHCTEMAaTH3aIs
3HAHUM 110 TEME
"MarauTtHoe noie"

15.05

bubmuoreka I{OK https://m.edsoo.ru/3b4c06ae

161

PesepBHBIN ypOK.
O06o0061eHne u
cUCTEeMaTH3alusl
3HAHUM 10 TEME
"DJIeKTpOMarHUTHAS
WHIYKIAS"

15.05

bubmuoteka I{OK https://m.edsoo.ru/053e2248

162

PesepBHBIN ypOK.
O6o00mmenue u
CHCTEMAaTU3aIIHs
3HAHUM 110 TEME
"MexaHHYECKHE
KoJieOanus"

18.05

buomuoreka I{OK https://m.edsoo.ru/d6310bfd

163

PesepBHBIN ypOK.
O6001enue u
CUCTEeMaTH3aIus
3HAHUM 10 TEME
"DJIeKTPOMarHUTHbIE
Kojebanus"

19.05

bubmuoreka I{OK https://m.edsoo.ru/5e2bb83d

164

PesepBHBIN ypOK.
O6o0061IeHNE 1
CHCTEMAaTHU3aIH
3HAHUM 110 TEME
"MexaHHYECKHE U
AJIEKTPOMATrHUTHBIE
BOJHBI"

19.05

bubmuoreka I{OK https://m.edsoo.ru/96a7a2dd




165

PesepBHBIN ypOK.
O6o00mmenue u
CHCTEMAaTU3aIIHs
3HAHUM 110 TEME
"OnTuka"

20.05

bubmuoteka I{OK https://m.edsoo.ru/52ad1603

166

PesepBHBIN ypOK.
O6o00mmenue u
CHCTEMAaTU3aIIHs
3HAHUM IT0 TEME
"OcuoBrl CTO"

21.05

buomuoreka I{OK https://m.edsoo.ru/5bec1c65

167

PesepBHBIN ypOK.
O06o0061eHne u
cUCTEeMaTH3alHusl
3HAHU 110 TEME
"KopnyckynsipHo-
BOJIHOBOM ayayiu3m"

22.05

bubmuoreka I{OK https://m.edsoo.ru/f7¢59d38

168

PesepBHBIN ypOK.
O6o00mmenue u
CHCTEMAaTU3aIHs
3HAHUM 110 TEME
"®duzuka aroma”

22.05

buomuoteka I{OK https://m.edsoo.ru/1f511654

169

PesepBHBIN ypOK.
O6o0061IeHNE 1
CHCTEMAaTHU3aIHs
3HAHUM 10 TEME
"@u3rka aTOMHOTO

A/1pa v JIEMEHTAPHBIX

qacTuIl'

25.05

buomuoreka I{OK https://m.edsoo.ru/905c5¢ce0

170

PesepBHBIN ypOK.

26.05

bu6mmoreka [IOK https://m.edsoo.ru/2bffb94c




O6o0mmenue u
CHCTEMAaTH3aIUs
3HAHUM 110 TEME
"DJIeEMEHTHI

actpousuxu”

OBIIEE KOJIMYECTBO
YACOB I1O ITPOT'PAMME

170

16




INPOBEPAEMbBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJBLHOM NPOI'PAMMBI10 KJIACC

Kon
NpoBePsIeMOro
pe3yJabTara

10.1

IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/ibHOI NPOTrPaMMBbI CpPeIHero o01ero 0opa3oBaHus

JIeMOHCTpHpOBaTh Ha MpPUMeEpPax poib U MeCTO (U3UKU B (POPMHPOBAHUU
COBPEMEHHOM HAYy4HOW KapTHUHBI MUPA, B Pa3BUTUU COBPEMEHHOU TEXHUKHU
Y TEXHOJIOTUH, B IIPAKTUYECKOU IE€ATEIbHOCTH JIIOJEH

10.2

Y4uThIBaTh TPAaHUIBI MPUMEHEHHUS H3YyYEHHBIX (DU3UYECKHX MOJENeH:
MaTepuaabHas TOYKa, MHEpLraabHas cCUcTeMa OTCUYETa, aOCOMOTHO TBEPI0E
TE€JIO, UJICAJIBHBIN T'a3; MOJIENIM CTPOCHUS ra30B, )KUJIKOCTEN U TBEPABIX TEl,
TOYCYHBIN AIIEKTPUIECKHIA 3aps]l — IPH PelIeHUN GU3NISCKUX 3a/1a9

10.3

Pacnio3naBare usnueckue siieHus (IPoLecchl) U OOBICHATH HX HAa OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJISIPHO-KHHETUYECKOH TEOPUM  CTPOEHHUS
BELIECTBA U JJEKTPOAMHAMMKH. DPABHOMEPHOE U PAaBHOYCKOPEHHOE
NpsIMOJIMHEHHOE JBIDKEHHE, CBOOOJHOE TMaJeHUe TeJ, JBUXKEHHE IO
OKPYXXHOCTH, HMHEpIHs, B3aumojeiictBue Ten; auddysus, OpoyHOBCKOE
JBM)KEHUE, CTPOCHHUE KHUJIKOCTEH M TBEPABIX TeN, U3MEHEHHE 00BEMa Ten
npu HarpeBaHuu (OXJIaXIEHHWH), TEIJIOBOE pPAaBHOBECHE, HCIIAPEHHUE,
KOHJICHCALlMs, TUIABJIEHUE, KPUCTAJUIM3ALUs, KUIIEHNE, BIIaYKHOCTh BO3/1yXa,
MIOBBILLIEHHUE IABJICHUS ra3a IIPU €r0 HaIrpEBaHUU B 3aKPBITOM COCYJIE, CBSI3b
MEXy IapaMeTpaMy COCTOSIHMSI raza B M30IIpolieccax; JIEKTpHU3alus Tell,
B3aUMO/ICHCTBUE 3aps10B

10.4

OnuceIBaTh MEXaHUYECKOE ABUIKCHUC, UCIIOJIb3Ys (bI/ISI/I‘-IeCKI/IG BCJIMYUHBI.
KOOpAuHara, ImyThb, IEPpCMCIICHUEC, CKOPOCTh, YCKOPCHHEC, MaccCa TCja, CHUJia,
HUMITYJIBC  TCJIA, KHUHCTHUYCCKAsA SHCPIrud, NOTCHIMAJIbHAsA  SHCPIru,
MEXaHHUYCCKas pa60Ta, MCXaHM4YECKasi MOIIHOCTh, IIpM  OIIMCAaHUH
MpaBUJIBHO TPAKTOBATb (I)I/ISI/I‘IGCKI/II\/'I CMBICJI UCHOJIB3YCMBIX BCJIWYHH, HUX
0003HAYCHHS H CINHUIbI, HaXOJIWUTb (I)OpMYJ'ILI, CBA3BIBAOIIUC NAHHYIO
q)HSI/I‘{eCKy'IO BCJIMYHHY C IPpYTUMU BCIINYNHAMUA

10.5

OnucelBaTh M3Yy4EHHBIE TEIUIOBBIE CBOMCTBA TE€JI M TEIUIOBHIE SBIJICHHS,
UCTOJNB3Yys (PU3MYECKHe BEIMYMHBI: JaBICHUE ra3a, TeMIepaTypa, CpeaHssa
KMHETUYECKast SHEprus Xa0TUYECKOTO JBUKEHUS MOJIEKYI,
CPEIHEKBAaApaTU4YHAsl  CKOPOCTb  MOJIEKYJ,  KOJMYECTBO  TEIUIOTHI,
BHYTPEHHsI 3Heprusi, pabora rasza, Kod3()(UIMEHT IOJIE3HOTO JeHCTBUS
TETJIOBOTO JIBUTATelsl; MPU ONMUCAHUU MPAaBUIBHO TPAKTOBATh (PU3NUECKUI
CMBICJI HCTIOJIb3YEMBIX BEJIMYHMH, UX O0O3HAYEHUS U €IMHUIIBI, HAXOJUTh
(dopMynbl, CBSA3BIBAIOIIME JAHHYIO (DU3MYECKYIO BEJIWYMHY C JAPYTUMH
BEJIMYMHAM

10.6

OnuceiBaTh  M3yYEHHBbIE  JIEKTPUYECKHME  CBOWCTBAa  BEIIECTBA U
ANIEKTPUYUECKHE sIBJICHUS (TIPOLECCHI), MCHOIB3YSd (PU3NYECKUE BEITHMYMHBI:




JJIEKTPUYECKUN 3apsif], DJIEKTPUYECKOE II0JIe, HANpPsLKEHHOCTh  I10JIA,
IIOTEHIMAJl, Pa3HOCTh IIOTEHLIMAJIOB; IIPY ONMCAHUM IIPABUIIBHO TPAKTOBATH
(u3nYecKUi CMBICT UCHIOJIB3YEMBIX BEJIMYMH, UX 0003HAUCHUS U €IMHUIIBI,
yKa3bIBaTh (HOPMYJbI, CBSI3BIBAIOIIME JAHHYIO (U3HYECKYIO BEIMYMHY C
JAPYTMMU BEJIMYUHAMU

10.7

aHAIM3UPOBATh (PU3UYECKUE MPOLIECCHI U SIBJICHUS, UCTIONB3Ys (pr3ndecKue
3aKOHBI M TPUHIUIBL: 3aKOH BcemupHoro TsroteHus, |, |1 u Il 3axonsI
HeroToHa, 3aKOH COXpaHEHUsS MEXaHWYECKOW HYHEPTUH, 3aKOH COXpPaHEHUS
UMITyJbCA, TPUHIWI  CYMEPHO3UIUU  CHJI, TIPUHIUI PaBHOIPABUS
WHEPIHUAIBHBIX CUCTEM OTCYETA; MOJEKYISIPHO-KUHETUYECKYIO TEOPHIO
CTpPOEHHSI BEIIECTBA, Ta30BbIE 3aKOHBI, CBSI3b CpEIHEH KUHETHYECKOH
SHEPTUU TEIJIOBOTO JBIDKEHHUS MOJEKYA ¢ aOCOTIOTHOW TeMIepaTypou,
MEpPBBI 3aKOH TEPMOJWHAMUKH; 3aKOH COXPAaHEHHUS DIEKTPHUYECKOTO
3apsna, 3akoH KyloHa, mpu 3TOM pa3iuyaTrh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €ro0 MaTeMaTHYECKOE BBIPAXKCHUE W yCIOBHs (TpaHHUIlBI, 00JaCTH)
MPUMEHUMOCTHU

10.8

OOBSCHATH OCHOBHBIE TPHUHLMUIBI JCHCTBUS MAIIWH, NPUOOPOB U
TEXHUYECKUX  YCTPOMCTB;  pa3lnyarTh yCJIOBHS HMX  0€30IacHOTO
HCIIOJIb30BAHUS B IIOBCEIHEBHOM KU3HU

10.9

BBIMIONHATE AKCHEPUMEHTHI 10 HCCIEAOBAHUIO (DU3UYECKUX SBICHUA U
MIPOLIECCOB C MCMOIH30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHUI; PU ITOM
dbopmynupoBath mpodiiemMy (3a1a4y) ¥ TUIOTE3y YUeOHOrO KCIICPUMEHTA,
coOuparh YCTaHOBKY M3 MPEUIOKEHHOTO 000PYIOBaHMs, MPOBOJUThH OTIBIT
1 (HOpMyIUPOBaTh BHIBOIBI

10.10

Ocy1ecTBiATh NpsIMbIE M KOCBEHHBbIE M3MEpeHHs (U3NYECKUX BEIUYHH,
IpU ATOM BBIOMpATh ONTUMAIBHBIM CHOCOO M3MEPEHUs U HUCMOJIb30BATh
U3BECTHBIE METO/IbI OLICHKH IOTPEIIHOCTEN U3MEPEHUN

10.11

HccnenoBaTh  3aBUCHUMOCTH  MEXIYy (QU3UYECKUMHU  BEIUYUHAMU C
WCIIOJIb30BAHUEM TPSIMBIX H3MEPEHUH; TIPU OTOM KOHCTPYHPOBATH
YCTaHOBKY, (UKCHPOBATh  PE3YyNbTAaThl  TOMYYCHHOW  3aBUCUMOCTHU
(Gu3MUeCKUX BENWYMH B BHJE TabMuI] ¥ TpaduKOB, AETaTh BBIBOJIBI IO
pe3ynbTaTam HCCIeAOBAHUS

10.12

Cobmnronath npaBuia 6€301aCHOTO TPY/AA MPH MPOBEICHUU UCCIIEIOBAHUIN B
paMkax  y4eOHOro  AKCIEPHMEHTAa,  y4eOHO-MCCIIEOBAaTENbCKOM U
MPOEKTHON JESITETHHOCTH C MCIIOJIb30BaHUEM M3MEPHUTENBHBIX YCTPOUCTB U
1a00paTOPHOTO 000PYAOBAHUS

10.13

Pemate pacuérHble 3a7aud C SIBHO 3aJaHHOM (DM3NYECKOH MOJEIBIO,
UCIOJNIB3YS (PU3MUYECKUE 3aKOHBI U MPUHIUIIBI; HA OCHOBE aHaIH3a YCIOBUS
3a/auM BHIOUPATh (PU3UUECKYI0O MOJEINb, BBIACIATh (PU3NUYECKHE BETUIMHBI
u GopMynbl, HEOOXOMUMBIC M €€ pEelIeHUs, MPOBOIUTH PacuéThl W
OIICHUBATh PEAIbHOCTH MOJYYEHHOTO 3HaYCHUS (PU3NIECKON BETUIHHBI

10.14

Pematp KaueCTBEHHBIC 3aa4u: BBICTpauBaTh JIOTUYECKH
HETPOTUBOPEUMBYIO IIEMOYKY PACCYKJCHHM C ONOpod Ha U3Y4YECHHbIE




3aKOHBI, 3aKOHOMCPHOCTHU U (I)I/I3I/ILICCKI/IC SABJICHHUA

10.15

Hcnonp3oBaTh  MpH  pEHIEHWH  y4eOHBIX  3a7ad  COBPEMEHHbIE
UHPOpPMAIIMOHHbIE ~ TEXHOJOTMHM  JUIS  TOWCKA, CTPYKTYpPUPOBAHU,
UHTEpOpeTalliM W TPEJCTaBICHUS Y4YeOHOW U  HAYYHO-IOMYJSPHON
uHbOpMAIMK, TOJYYEeHHOH W3 Pa3IMYHBIX HCTOYHHMKOB; KPUTUYECKU
aHAJTM3UPOBATh MOJIydaeMyto HH(popMaLnio

10.16

[TpuBoAMTH TpUMEPHI BKJIAIa POCCUMCKUX U 3apyOSKHBIX YUEHBIX-(U3UKOB
B pPa3BUTHE HAayKd, OOBIACHEHHE IIPOLIECCOB OKPYKAIOIIET0 MHUpPA, B
pPa3BUTHE TEXHUKU U TEXHOJIOTUU

10.17

Hcnonp30BaTh TeOpeTHYECKUE 3HAHUS 1O (U3UKE B MOBCEIHEBHOW YKU3HU
i obecriedeHus: 0€30MacHOCTH Mpu  oOpalieHHMH ¢ npudopamMu U
TEXHUYECKUMH YCTPONCTBAaMH, JIsi COXPAHECHHUsS 370POBbSI U COOJIIOJCHHUS
HOPM 9KOJIOT'MYECKOT0 MOBE/ICHHS B OKPY)KAIOIIEH cpefie

10.18

PabGorate B Tpymme C BBIIOJHEHUEM PA3JIMYHBIX COIHAIBHBIX POJIEH,
IUTAHUPOBAThH paloOTy TPYIIBI, PAIIMOHATHHO PACIPENeisITh 00sS3aHHOCTH U
IUTAHUPOBATh JICATEIBHOCTh B HECTAHAAPTHBIX CUTYallUAX, aJ[eKBATHO
OIICHMBATh BKJAJ KaXJIOTO W3 YYaCTHUKOB TPYIIbI B peIICHUE
paccMaTpuBaeMoi mpooOIeMbl

11 KIACC

Kon
IPOBEPSIEMOT0
pe3yJabTara

111

IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/ibHOI NPOTrPaMMBbI CpPeIHero o01ero 0opa3oBaHus

JleMOHCTpHpOBATh HAa MpPUMEpaX Poiib U MeCTO (U3MKH B (GOPMUPOBAHUU
COBPEMEHHOM HAYy4YHOW KapTHUHBI MUDPA, B Pa3BUTUU COBPEMEHHOU TEXHUKHU
W TEXHOJIOTUHM, B IPAKTUYECKON AECATEIBHOCTH JIIOJAEH, LEIOCTHOCTh U
€IMHCTBO (M3MUYECKOM KApTUHBI MUPA

11.2

Y4YuThIBaTh TPAaHUIBI MPUMEHEHHS HM3Y4YEHHBIX (DU3MYECKHX MOJICNEeH:
TOYECUHBIN DJIEKTPUYECKUM 3apsj, sAepHas MOJECIb aToMa, HYKJIOHHAas
MO/Ie/Ib AaTOMHOTO SI/Jpa NP PEIeHUN (PU3MUECKUX 33134

11.3

PacniosnaBars ¢usnyeckue siBieHus (IPOIecchl) U OOBACHATh UX Ha OCHOBE
3aKOHOB  3JICKTPOJMHAMUKH W KBAaHTOBOW (M3HMKH: 3JICKTpHUYECKAs
MPOBOJIMMOCTh, TEIJIOBOE, CBETOBOE, XUMHUECKOE, MArHUTHOE JCHCTBUS
TOKA, B3aUMO/ICHCTBUE MAarHUTOB, YJICKTPOMArHUTHASL UHIAYKIHS, JCHCTBUE
MarHWTHOTO TIOJIi HAa TPOBOJHHK C TOKOM W JBWKYIIUICS 3aps,
AJIEKTPOMArHUTHBIE KOJICOaHuUs u BOJTHBI, MPSIMOJIMHEHHOE
pacrpocTpaHeHHE CBETa, OTpPaXKEHHe, TPEIIOMICHHE, HHTEepEepPeHIINS,
nudpakiys U MONsSpHU3aIns CBETa, AUCIEPCUs CBeTa, (HOTOICKTPUICCKUN
addext (poroaddekr), cBeTOBOE MaBieHHE, BO3HUKHOBEHUE JIMHEHYATOTO
CIeKTpa  aToMa  BOJOPOJA,  C©CTECTBEHHAas M HCKYCCTBEHHAs




PaanOaKTUBHOCTDH

114

OmnucpiBaTh U3y4YEHHBIC CBOWMCTBA BEIIECTBA (DIEKTPHUUECKHE, MAarHUTHEIE,
ONTHYECKHE, DIICKTPHUYECKYI0 IPOBOJUMOCTh Pa3IU4YHBIX Cpel) |
JNIEKTPOMArHuTHbIC  siBeHHsA  (Tpolecchl), HCHoNb3ys  (usnyeckue
BEJIMYUHBL. DJIEKTPUYECKUN 3apsif], CUjla TOKA, JJIEKTPUUYECKOE HAIPSIKCHUE,
9JIEKTPUYECKOE CONPOTHBIIEHHE, pa3zHOcTh mnoteHuumanos, JJC, pabora
TOKa, MHAYKIMS MarHuTHOro Tojs, cuina Awmmepa, cuia JlopeHna,
MHJYKTUBHOCTb KATYILIKH, SHEPTUs JJIEKTPUYECKOIO U MATHUTHOTO IOJIEH,
Nepuoj U YacToTa KojiebaHui B KojeOaTeabHOM KOHTYpeE, 3apsl M cuja
TOKa B Tpollecceé TapMOHMYECKMX JJIEKTPOMAarHUTHBIX KOJIeOaHMH,
(OoKycHOE pacCTOsHME U ONTHYECKas CHJIa JIMH3BI, TpPU ONMHCAHUHU
MPAaBUJIBHO TPAKTOBaTh (PU3MYECKHH CMBICI HCHOJB3YEMBIX BEJIWYHMH, MX
0003HAUEHMs] U EIUHMIIbI, YKa3blBaTh (POPMYIbI, CBS3BIBAIOLINE TaHHYIO
(bu3NYECKyI0 BEIMYUHY C APYTUMH BETUUNHAMU

11.5

OnuchiBaTh M3YyYEHHbIE KBAaHTOBBIE SIBJICHMS W MPOILECCHl, HMCHOJb3Ys
(u3nUecCKre BEIMUUHBI. CKOPOCTh AJIEKTPOMATrHUTHBIX BOJIH, JJUHA BOJHBI
M YacToTa CBEeTa, DHEPrUs W HMMIYJIbC (OTOHA, MEPHOJ MOIypacmaa,
SHEpPrusl CBSI3M ATOMHBIX SJ€p; NPH ONMCAHUM IPABUIBHO TPAKTOBATH
(U3HYECKUN CMBICIT UCTIONIB3yEeMbIX BEIMUUH, UX 0003HAYCHHS U €AUHHUIIBI,
yKa3bIBaTh (HOPMYIIbI, CBS3BIBAIOIINE JaHHYIO (U3NYECKYIO0 BEIHYUHY C
JIPYTMMU BETUYMHAMU, BRIUYUCISITH 3HAU€HNE (PU3HMIECKON BEITMYMHBI

11.6

Amnanu3upoBath (pu3ndecKue MpoLecChl U SBJICHUS, UCTIOJIb3Ys (GU3NUYECKUe
3aKOHBl U NpUHUMIBL 3akoH OMa, 3aKOHBI IOCJIEA0BATEIBHOIO U
[apajuIeJIbHOIO COCIMHEHMS NIPOBOAHUKOB, 3aKOH JI>koyid — JIeHna, 3akoH
3JIEKTPOMAarHUTHOM MHAYKLIMH, 3aKOH MNPSAMOJIMHENHOIO paclpOCTpaHEHUs
CBETA, 3aKOHBI OTPAXECHUs CBETA, 3AKOHBI IIPEIIOMIICHUS CBETA, YPABHEHUE
OiHmreitHa ang  GoTorddexTa, 3aKOH COXPAHEHHS DHEPrUH, 3aKOH
COXpaHEHUsI UMITYJIbCa, 3aKOH COXPAaHEHMs JJIIEKTPUYECKOTO 3apsija, 3aKOH
COXpaHEHUs1 MacCOBOI0 YHCIa, MOCTylaTsl bopa, 3aKOH paguOaKTUBHOIO
pacraza; MpU 3TOM pa3ivyaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA, €ro
MaTeMaTH4ecKoe  BBIPAXEHHWE W ycioBus  (rpaHumpl,  o0nacTn)
MIPUMEHUMOCTH

11.7

OnpenensaTb HampaBlI€HUE BEKTOpPa MHIYKIMM MAarHUTHOTO  IOJA
IIPOBOJHMKA C TOKOM, CHJIbl AMIlepa U cuiibl JlopeHna

11.8

Crtpouth M ONMUCHIBaTh H300pakeHHE, CO3AABAEMOE IJIOCKUM 3€PKaIoM,
TOHKOM JIMH30U

11.9

BBITIONHATE AKCHEPUMEHTHI M0 HCCIEAOBAHUIO (DU3UYECKUX SBICHUN U
MIPOLIECCOB C MCMOIH30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHUI; PU ITOM
dbopmynupoBath mpodiemMy (3a1a4y) U THIOTE3y YUeOHOrO IKCIICPUMEHTA,
coOuparh YCTaHOBKY U3 MPEUIOKEHHOTO 000PYIOBaHMS, MPOBOJUTE OTIBIT
1 (HGOpMyIUPOBATh BHIBOIBI

11.10

OC}’H.[CCTBJIHTB NpsAMBIC U KOCBCHHBIC HU3MCPCHHSA (bHSH‘-IGCKHX BCJIMYMH,
npu 5TOM BLI6I/IpaTB OIITUMAJIBHEIH CIIOCO0 HU3MCPCHUA U HCIIOJIB30BATh




M3BECTHBIE METO/IbI OLICHKU IIOTPEIIHOCTEN U3MEPEHUM

11.11

HccnenoBaTh 3aBUCHUMOCTH (U3MYECKUX BEIMYMH C HCIOJb30BAaHUEM
NPSIMBIX U3MEPEHUH; TIPU 3TOM KOHCTPYHPOBATh YCTaHOBKY, (pUKCHpOBATH
pe3yabTaThl IMOJYYEHHOH 3aBHCUMOCTH (DM3MYECKUX BEIWYMH B BHUJE
TabauIl U TpaQUKOB, A€NaTh BBIBOJBI 10 PE3yabTaTaM UCCIEI0BAHUS

11.12

Cobmnronath npaBuia 6€301aCHOTO TPYAA MPH MPOBEICHUU UCCIIEIOBAHUN B
pamMkax  y4eOHOTrO  DKCHEpUMEHTa, Yy4eOHO-HCCIEIOBATEIbCKOM U
MPOEKTHON JESITEIBHOCTH C MCIIOJIb30BAaHUEM U3MEPHUTEIbHBIX YCTPOUCTB U
1a00paTOPHOTO 00OPYAOBAHUS

11.13

Pemate pacuéTHble 3a7aud C SIBHO 3aJaHHOM (DM3NYECKOH MOJEIBIO,
UCIOJIB3YS (PU3MUYECKUE 3aKOHBI U MPUHIUIIBI; HA OCHOBE aHaH3a YCIOBUS
3aJauM BHIOUPATh (PU3UYECKYIO MOJEINb, BBIACIATh (PU3NUYECKHE BETUIMHBI
u GopMynbl, HEOOXOMUMBIC M €€ pEelIeHUs, MPOBOIUTH PacuéThl W
OIICHUBATh PEAIbHOCTH MOJYYEHHOTO 3HaYCHUS (PHU3NIECKON BETUIHHBI

11.14

Pematp KaueCTBEHHBIC 3aa4uu: BBICTpauBaTh JIOTUYECKH
HETPOTUBOPEUMBYIO IIEMOYKY PACCYXKJCHHM C ONOpod Ha U3Y4YECHHbIE
3aKOHBI, 3AKOHOMEPHOCTU ¥ (PUBUUECKHE SIBICHUS

11.15

Hcnonp3oBaTh  MpH  pEHIEHWH  y4eOHBIX  3a7ad  COBPEMEHHbIC
UHPOpPMAIIMOHHbIE  TEXHOJOTMHM  JUIS  TOWCKA, CTPYKTYpPUPOBAHH,
UHTEpOpeTalliM W TPEJCTaBICHUS Y4YeOHOW W  HAYYHO-NOMYJSPHON
uHbOpMAIMY, TMOJYYEHHOHM W3 Pa3IUYHBIX HCTOYHHKOB; KPUTHYECKU
aHaAJIM3UPOBATh MOJIydaeMyto HH(popMalnio

11.16

OOBSCHATh TMPUHIUMBI JIEHCTBUS MAIUH, TPUOOPOB M TEXHHUYECKUX
YCTPOMCTB; pa3nuyarh YCIOBHS UX O€30MacHOr0 WCIOJb30BAaHUS B
NOBCEIHEBHOU KU3HU

11.17

[TpuBoAMTH IpUMEPHI BKJIAJla POCCUMCKUX U 3apyOSKHBIX YUEHBIX-(U3UKOB
B pa3BUTHE HAyKH, B OOBSCHEHHE NPOIECCOB OKPYXKAIOLIETO MHpa, B
pPa3BUTHE TEXHUKU U TEXHOJIOTUU

11.18

Hcnonb30BaTh TeOpeTHYECKUE 3HAHUS 1O (DU3UKE B MOBCEIHEBHOW YKU3HU
i obecriedeHus: 0O€30MacHOCTH TMpu  oOpalieHMH ¢ npudopamu U
TEXHHYECKUMH YCTPONCTBaMH, JIsi COXPAHECHHUsS 30POBbsI U COOJIOCHHUS
HOPM 9KOJIOT'MYECKOr0 NMOBE/ICHHS B OKPYKaIOIIEeH cpefie

11.19

PaGotath B rpymme C BBIIOJIHEHUEM pa3IUYHBIX COLHUAIBHBIX POJIEH,
IUTAHUPOBATh paboTy IPYMIIbI, PAllHOHAIBHO PACIPEesTh 00s3aHHOCTH U
IJIAHUPOBATh JACATEIIBHOCTh B  HECTAHJAPTHBIX CHUTYyalUUsX, aJCKBATHO
OLICHUBATh BKJIAJ Ka&XJIOr0 U3 YYAaCTHUKOB TIPYIIbl B pELICHUE
paccMaTpuBaeMon IpooOIeMbl




INPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA
10 KJIACC

Koa Koa nposepsiemoro

HpOBGpHEMbIe 3JJEMEHTHBI COACPKAHUSA
pasaesaa 3JIEMEHTAa

OU3NKA 1 METOAbBI HAYYHOI'O [IO3HAHUA

®usuka — Hayka O Inpupone. Hayunsle MeTOIbI
11 [IO3HAHUSA OKpYyXkarouero mupa. Pois skcriepuMenra
' U TEOpUHM B IIPOLECCE IIO3HAHMS  IPUPOJBI.

DKcIepuMeHT B (pusnke

1 MopenupoBanue ¢usznyeckux  SBJICHUU u
npoueccoB. Hayuneie runore3pl. ®Pusnueckue
3aKOHBI W Teopuu. ['paHuUIBl NPUMEHUMOCTH
1.2 ¢usnyeckux 3akoHOB. IIpMHIMI COOTBETCTBHSL.
Porb m wMecto ¢usuku B (POPMHUPOBAHUU
COBPEMEHHOM  HAy4yHOM  KApTUHBI MHUpa, B
MIPAKTUYECKOU IEATEIbHOCTH JIIOAEH

2 MEXAHUKA

KMHEMATHUKA

MexaHnueckoe  OBHKEHHE. OTHOCUTENBHOCTD
2.1.1 MEXaHU4YecKoro maBrmxkeHusa. Cucrema oOTCUYETA.
Tpaexropust

[Tepemerienne, cxkopocTb  (CpemHsisi  CKOpPOCTb,
912 MTHOBEHHAsi CKOPOCTb) U YCKOPEHHE MaTepHaIbHOM

TOYKH, UX NPOCKHOUHU HA OCHU CUCTCMblI KOOPJAHHAT.
CrnosxeHune nepeMelIeHUi U CII0)KEHNE CKOPOCTEN

PaBHOMEpHOE M PABHOYCKOPEHHOE INPSMOJIMHENHOE

913 nBUKeHHe. ['paduku  3aBUCHUMOCTH  KOOPAMHAT,
”1 o CKOPOCTH, YCKOPCHHUS, MYTH W II€PEMEIICHUS

MaTepHaHLHOﬁ TOYKHU OT BPECMCHU

214 CBoOoHOE mageHue. Y CKOpeHne CBOOOHOTO

najacHus

Kpusonuneiinoe JBHOKEHUE. PaBHOMepHOE
915 JIBIOKEHHE MAaTEPUAILHONW TOYKH IO OKPYKHOCTH.
o VrioBast CKOPOCTb, JIMHEIHAsE CKOPOCTh. [leproa u

qacToTa. HeHTpOCTpeMI/ITeHBHOG YCKOPCHUC

216 TexHu4yeckne yCTpOMCTBA: CHUIAOMETP, ABUIKECHHE
o CHApsIJIOB, [ICITHbIEC U PEMCHHbIE TIepeIaun

217 [IpakTrueckue paboThl. M3MepeHne MIHOBEHHOM
o ckopocTH. McclnenoBaHue COOTHOIIEHUS MEXKIY




IIYTSIMU, IIPOMICHHBIMHU TEJIOM 3a
[IOCJICIOBATEIILHBIE PAaBHBIE IIPOMEKYTKU BPEMEHU
IIPU PABHOYCKOPEHHOM JBIKEHUU C Ha4aJIbHOU
CKOPOCTBIO, paBHOW Hymr0. M3yueHue nBuxKeHUs
IapuKa B BA3KOM >KUAKOCTHU. M3yueHue ABUKEHUS
Tesna, OpOIIEHHOT0 TOPU30HTAIBHO

2.2

JTMHAMUKA

221

IIpuHnun ortHocurensHocTH [ammiesa. llepsbii
3ak0oH HeroroHa. HepruanbHble CHCTEMBI OTCUETA

2.2.2

Macca tena. Cuia. [TpyHIun cynepno3unuu cuil

2.2.3

Bropoi1 3akoH HproToHa 11 MaTepuabHOW TOUYKU B
uHepimanpHoit cucreme otcuéra (MCO). Tperwmii
3akoH HploTOHA /1711 MaTepualIbHBIX TOUEK

224

3akoH BCeMHUpPHOro TAroteHus. Cuia TSHKECTH.
[TepBas kocMuueckas ckopocTb. Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH I'yka

2.2.6

Cuna Ttpennsa. Cyxoe Ttpenue. Cuna TpeHUs
CKOJIbXKEHUSL M cuia TpeHus nokos. Kosddhunuent
Tpenusi. Cuia CONMpPOTUBIICHUS NIPU JBMKEHUU TeNa
B KMJIKOCTH WJIU Ta3e

2.2.7

IIo CTYIIATCIIbBHOC u BpalmaTCiIbHOC JBUXXCHUC
abCcoJIIOTHO TBEPJOTO Tea

2.2.8

MoOMEHT cuiIbl OTHOCUTEIBHO OCH BpAalllCHUs.
IIneqo cuibl. YcnoBus paBHOBECUs TBEPAOTO Tejla B
nco

2.2.9

TexHuyeckue yCTpouCTBa: MOAIIUITHUKY, ABUKECHUE
HCKYCCTBEHHBIX CIIYTHUKOB

2.2.10

[Ipaktuyeckue paboTsl. M3yueHwe JIBHKEHHS
Opycka MO HAKJIOHHOM TUIOCKOCTH TOJ| JACHCTBHEM
HECKOJIbKUX cwil. MccnenoBaHue 3aBUCUMOCTH CHUII
YIPYrOCTH, BO3HHMKAOIUX B JaehopMUpyeMoit
NpY)XKUHE M PEe3NHOBOM 00paslie, OT BEIUYMHBI UX
nedopmanuu. HMccnenoBanue yciaoBUN paBHOBECHS
TBEPAOTO TEJIA, UMEIOIIETO OCh BPAIEHUS

2.3

3AKOHbBI COXPAHEHMA B MEXAHUKE

231

Nmmynse MaTepuajlbHON  TOYKH, CUCTEMBI
MaTepuaabHbIX TOYEK. VIMITyJIbC CUIIBI U U3MEHEHHE
HMITYJIbCA TEJIa

2.3.2

3akoH coxpaHeHus umiyibca B MICO. PeaktuBHOE
JBUKECHHE

2.3.3

Pabora cuel




2.34

MouHoCTb CHUJIBI

2.35

Kunernyeckass »dHeprusi MaTepUaIbHOM  TOYKH.
TeopemMao KMHETUYECKOU dDHEPIUU

2.3.6

ITorenunansHas sHeprus. [loreHuumanbHas sHeprus
yIpyro ne(popMHpPOBAHHOM IPYKUHBI.
[ToreHnumanpHas HEPrus Tesia BOIU3HM MOBEPXHOCTH
3emin

2.3.7

[loTeHnmanpHble M HEMOTEHUUANbHbBIE CUIbl. CBS3b
paboOThl HEMOTEHIHAIbHBIX CHJI C HU3MEHEHHUEM
MEXAHUYECKON HHEPruM CUCTEMBI Tel. 3aKOH
COXpaHEHUs1 MEXaHUYECKOU SHEPTUU

2.3.8

VYipyrue u Heynpyrue CTOJIKHOBEHUS

2.3.9

TexHuueckrue  yCTpOMCTBA:  ABUIXKEHUE  PAKer,
BOJIOMET, KOIEP, NPYKUHHBINA ITUCTOJIET

2.3.10

[IpakTuyeckue paboTsl. M3yueHue cBs3u CKOpOCTEi
TEJ mpu Heynpyrom yuaape. MccienoBanue cCBs3u
paboTel CHIBI C UW3MEHEHHEM MEXaHHYECKOU
SHEPrUy Tela

3 MOJIEKYJIAPHASA ®U3NKA U TEPMOJMHAMUKA

OCHOBBI MOJIEKVJISPHO-KUHETUYECKOM TEOPUH
OcHoBHbIE II0JIOKEHU S MOJIEKYJIIPHO-

311 KMHETUYECKON Teopuu. bpOyHOBCKOE IBHIKECHHE.
Huddy3us. Xapakrep ABIKESHUS U B3aUMOJICHCTBUS
YacTHUIl BELIECTBA
Mogenu CTpoeHUs Ta30B, KUIKOCTEH U TBEPABIX

3.1.2 Tel U OOBSICHEHHWE CBOMCTB BEIIECTBA HAa OCHOBE
9TUX MOJEIEeR

313 Macca MOJIEKYII. KonnuectBo BELIECTBA.

o IMocrosiaHast ABOrajpo
31 314 TennoBoe paBHOBecue. Temmeparypa u €€

n3mepenue. llkana remneparyp Llenbcus
Mopnens uaneanbHoro rasa. OCHOBHOE ypaBHEHUE

3.15 MOJIEKYJISIPHO-KUHETUYECKOW TEOPUU HJEAILHOTO
rasa
AbcomoTHas TemrmepaTypa Kak Mepa CpeaHei

3.1.6 KMHETUYECKOM HSHEPrud  TEIJIOBOTO  JBUKEHHUS
yactul rasza. [llkana remneparyp KenpBruna

317 VYpaBuenue Knaneiipona — MenneneeBa. 3akoH
JanbToHa

318 I'azoBble 3axoHBL M30Iponiecchl B UACAIBHOM rase ¢

IIOCTOSIHHBIM  KOJIMYECTBOM BCILECCTBA: HM30TCPMA,




n30X0pa, u3obapa

3.1.9

TexHuveckue ycTpoHUCTBa: TEPMOMETP, OapoMeTp

3.1.10

[IpakTuyeckue paboThl. M3mMepeHre Macchl BO3ayXa
B KJIAaCCHOM KoMHare. MccienoBaHue 3aBUCUMOCTH
MEXKJy IapaMeTpaMHU COCTOSIHUS Pa3peKEHHOIO
rasa

3.2

OCHOBbI TEPMOAMHAMMUMKA

3.21

TepmonuHamuueckas cucrema. Buyrpennss
SHEprus TePMOJMHAMHUYECKON CHCTEMBI U CIOCOOBI
€€ U3MEHEeHUs

3.2.2

KomnyectBo Temnotel W pabota. BHyTpenHss
SHEPrysi OJHOATOMHOI'O UJIealIbHOIO ra3a

3.2.3

Bunast TEIUIONEPEIAYN: TEIIONPOBOHOCTD,
KOHBEKIUA, u3llydeHHe. TemIoéMKOCTh — Terna.
VaenpHas  TemIOEMKOCTh  BellecTBa.  Pacuér
KOJIMYECTBA TEIIOTHI IIPU TEIUIONEpeIaue

3.24

IlepBblii  3akoH TepmoavHaMuKU. IIpuMeHnenue
IIEPBOr0 3aKOHA TEPMOJAMHAMUKHU K H30IIPOLIECCaM.
I'paduueckas uHTEpIIpeTais paboTHI raza

3.25

TennoBbie MAallIUHBI. [IpunIUIIBI JIEUCTBUSI
TEIUIOBBIX MamnH. [IpeoOpa3oBaHus SHEPruM B
TeroBbIXx MamuHax. Koaddunuent mnone3noro
nevictBust (manee — KII/I) TemmoBoit mammuab!. L{ukia
Kapno u ero KI1/{

3.2.6

Bropoii 3akoH TepmonuHamuku. HeoOpaTumocTsb
IIpoLeccOB B Impupoje. TeroBble JBUraTelu.
DKosornyeckue npooaeMbl TETJI0IHEPreTUKU

3.2.7

TexHuueckre yCcTpOMCTBa: JABUIATENIb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOIMIBHUK, KOHJUIIMOHED

3.2.8

[Ipaktuyeckue pabotel. M3mepeHue yaenbHOM
TENJI0EMKOCTH

3.3

AT'PETATHBIE COCTOAHNMA BEILIECBA. ®A30BbIE [IEPEXO/IbI

3.3.1

[TapooGpazoBanne u KoHzaeHcauus. Vcnapenue u
KUTIEHUE. YJenpHas TemioTa MapooOpa3oBaHUs.
3aBUCUMOCTb TEMIIEPATYPBI KUIIEHUS OT 1aBJIEHUS

3.3.2

AOCONIOTHAS U OTHOCUTENBbHAS BIIAYXHOCTH BO3IyXa.
Hacsiennsiin nap

3.3.3

Teépnoe Ttemo. Kpucramnuueckue u amopdHsie
Tesna. AHM30TPONMS CBOWCTB KpUCTA/LIOB. JKuakue
Kkpuctaybl. CoOBpeEMEHHbIE MaTepUalIbl

3.34

[lnaBnenue U Kpucramnusanus. Y IeJabHas TEeioTa




iaBinenus. Cyomumanus

3.35 VYpaBHeHHe TEIUIOBOro OanaHca
TexHuueckue YCTPOMCTBA: TUTPOMETP u
336 MICUXPOMETP, KAJIOPUMETP, TEXHOJIOTUH TOIyYCHHUS
o COBPEMEHHBIX  MAaTepualoB, B TOM  YHCIE
HaHOMaTepHAJIOB, U HAHOTEXHOJIOTUU
337 [IpakTdeckue paboThl. l3MepeHue BIaX)HOCTH
e BO3JIyXa
4 SJIEKTPOANMHAMUKA
SJIEKTPOCTATUKA
411 OnexTpuzanus Tesl. OJEKTpUdeckuil 3apsa. [Ba
o BHJIa DJICKTPHUCCKUX 3aPsIIOB
4.1.2 [IpoBOAHUKH, TUAIEKTPUKHU U TOTYIIPOBOIHUKU
4.1.3 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia
4.1.4 B3aumopnelicteue 3apsioB. 3akoH Kynona
DnexTpuyecKkoe oJe. HanpsxénaocTts
4.1.5 anekrpudyeckoro mnois. IlpuHumn cyneprnosunuu.
JInHnY HANIPSHKEHHOCTH AIIEKTPUYECKOrO 110
416 Pabota CHJIT AIIEKTPOCTATUYECKOTO HOJISL.
o IMoTeHuuman. Pa3HOCTh MOTEHIIMAIOB
4.1 [IpoBOAHUMKM W JAMINEKTPUKH B  IOCTOSHHOM
4.1.7 IJIEKTPUYECKOM ToJIE. JanexTpuueckas
MIPOHUIIAEMOCTD
OnexrpoéMkocTs. KoHaeHcatop. DaeKTpOEMKOCTh
4.1.8 IUIOCKOIO0 KOHAEHCATOpa. OHEprus 3apsHKEHHOIO
KOHJIEHCAaTopa
Texnuueckue YCTPOMCTBA! 3JIEKTPOCKOIIL,
419 AJIEKTPOMETD, 3JIEKTpOCTaTHYeCKast 3aIInTa,
o 3a3eMJICHUE  DJIEKTPOIPUOOPOB,  KOHJEHCATOP,
KCEPOKC, CTPYHUHBIN IIPUHTED
4.1.10 [IpakTrueckue paboThI. N3mepenue
o AIEKTPOEMKOCTH KOHJICHCATOPa
IIOCTOSIHHBIU SJIEKTPUYECKUI TOK. TOKU B PA3SJIMYHBIX CPEJIAX
YcnoBust CYIIECTBOBAHHUS MOCTOSIHHOTO
421 aneKTpudeckoro Toka. Mcrounuku toka. Cuia Toka.
ITocTosiHHBIN TOK
4.2 4.2.2 Hamnpsixxenue. 3akon Oma i ydacTka 1enu
423 DneKTpuuecKoe COIIPOTHBJICHHE. VY nenbHoe
o COTPOTHUBIICHHE BEIIECTBA
494 [locnenoBarenbHOe, MapaielbHOE, CMELIAaHHOE

COCAMHCHUC ITPOBOIHHUKOB




4.2.5

Paborta »nextpuyeckoro Ttoka. 3akoH Jxoymas —
Jlenua

4.2.6

MOH_[HOCTL SJICKTPUYCCKOTO TOKa

4.2.7

anektpoaBkymias cwia (manee — DJC) wm
BHYTPCHHEE COMPOTHBICHHE HCTOYHUKA TOKA.
3akoH Oma  jmus TIOJTHOM (3aMKHYTOI1)
anekTpuyeckoi renu. KopoTkoe 3aMbIkaHHe

4.2.8

ONEeKTpOHHAs MNPOBOJUMMOCTH TBEPIBIX METAIIOB.
3aBUCUMOCTb ~ CONPOTHMBIIEHUS  METAJUIOB  OT
Temneparypbl. CBEpXIIPOBOAMMOCTD

4.2.9

OnexTpuueckuii TOk B  Bakyyme. (CBoiicTBa
JJIEKTPOHHBIX ITYYKOB

4.2.10

[MomynpoBoanuku. CoOcTBeHHass W MpUMeECHas
IIPOBOAMMOCTD IOJYNPOBOAHUKOB. CBoiicTBa P-N
nepexoaa. IloaynpoBoIHUKOBBIE TPHUOOPHI

4.2.11

DNeKTpUYECKUit TOK B AIEKTPOJIUTAX.
DNEKTPONUTHYECKAs JUCCOLMALIUS. DIESKTPOIINU3

4.2.12

DnexkTpuyeckuil Tok B razax. CaMOCTOSITeNIbHBIA U
HECAMOCTOSITEIbHBIM  paspsd. PasimmuHble  TUIBI
CaMOCTOSTENBHOrO paspsana. Moinnus. [lnazma

4.2.13

TexHuuecKkre yCTpOMCTBA: aMIIEPMETP, BOJBTMETD,
peocTar, UICTOYHUKHU TOKa, 3JIEKTPOHArpeBaTEIbHbIE
pudopHl, JJIEKTPOOCBETUTEIILHBIE pubopBI,
TEPMOMETP COIPOTUBIICHMS], BAKYyMHBIH JHOL,
TEPMUCTOPHI u ¢doTope3ncTopsl,
MIOJIYIIPOBOJAHUKOBBIN AUOJ, FaJIbBAaHUKA

4.2.14

[Ipaktuyeckue paboThl. l3ydeHue CMeEIIaHHOTO
COEIMHEHUS PE3UCTOPOB.

N3mepenne OJIC wucrouHMka TOKa M €ro
BHYTPEHHETO CONPOTUBJICHUS. HaGnronenue
3JIEKTPOJIN3a

11 KIACC

Koa Koanposepsiemoro

pasaenaa 3JIEMEHTAa

IIpoBepsiemble 371eMeHTBI COIEePKAHUS

4 OJIEKTPOAUHAMUKA
MAT'HUTHOE ITIOJIE. DJIEKTPOMAI'HUTHAS UHAYKIA
4.3 431 [MocTostHHBIE MarHUTHI. BiaumMoeiicTre
MOCTOSIHHBIX MaTHUTOB




MaruuTHO€E noJie. BEKTOp MarHUTHOM WHAYKLHWH.
[IpuHnun cyneprno3uuyu. JIMHMM MarHUTHOMN

4.3.2 uHayKnud. KapTuHa THHUA MarHATHOM MHIYKIMH
10JIs1 HOCTOSIHHBIX MAarHUTOB
MarnuTHoe moJjie MpoBoJHUKA ¢ TokoM. Kaptuna
JUHUHA TIOJIA JUIMHHOTO MPSIMOTO MPOBOJHHUKA H

4.3.3 3aMKHYTOTO KOJIBLIEBOTO IIPOBOJHMKA, KAaTYLIKU C
TokoM.  OmbiT  Opcrena.  BsaumoneiictBue
MIPOBOJTHUKOB C TOKOM

4.3.4 Cuna Amnepa, €€ MOAYNb U HallpaBJIEHUE
Cuna JlopeHua, €€ Monayilp U HamlpaBiEHUE.

4.3.5 JIBuKEeHUE 3apsHKEHHOM 4acTHULbl B OJHOPOJHOM
MarHutHoM nose. Pabota cuibl Jlopenna

4.3.6 SIBneHuE ANEKTPOMArHUTHON UHIYKIIUU

4.3.7 [ToTok BekTOpa MarHUTHOM UHAYKLIUH

438 OJAC wuHaykuuu. 3aKOH  3JIEKTPOMAarHUTHOM

e uHayknuu Papajes

BuxpeBoe anexrpuueckoe nose. 9C naayKnuu B

4.3.9 IIPOBOJAHUKE, JBIXKYIIEMCS IOCTYNATEIbHO B
OJTHOPOJTHOM MAarHUTHOM I10JIe

4.3.10 [IpaBuno Jlenna

4311 NunyktuBHocTh. fBnenue camouuaykiuu. DJC

o CaMOMHIYKIIH

4.3.12 OHeprust MarHUTHOT'O NOJIs1 KATYLIKH ¢ TOKOM

4.3.13 DNEeKTPOMarHUTHOE NOJIe
TexHu4uecKkre yCTpOMCTBA: IOCTOSHHBIE MATHUTHI,

4.3.14 AJIEKTPOMArHUThl, 3IEKTPOABUIATEND, YCKOPUTEIN
3JIEMEHTAPHBIX YaCTHUL], UHAYKIIMOHHAS TIeUb
[Ipaktuyeckue paboThl. M3ydeHne MarHUTHOTO
I0JIs KaTylku ¢ TOkoM. MccnenoBanue NencTBus

4.3.15 IIOCTOSSHHOTO MAarHura Ha pPaMKy C TOKOM.
HccnenoBanue  sIBIGHUS  DJICKTPOMArHUTHOM
MHAYKIUH

5 KOJIEBAHU A U BOJIHBI
#HHPartHMEXAHUYECKUE U DJIEKTPOMATI'HUTHBIE KOJIEBAHU A

Konebarenbnas cuctema. CBOOOHbIE KOJICOAHUS.

511 lapmonnueckue konebanus. I[lepuoxn, wyactoTa,

5.1 amMIuIuTyAa u ¢asza konedaHui
5.1.2 [IpyxuHHBINA MasTHUK. MaTeMaTnyeckuii MasiTHUK
513 YpaBHeHue rapMOHUYECKUX KOJIeOaHU.

Kunemarnueckoeu JUHAMHYCCKOC OIIMCaHHuC




KOJIEOATEILHOTO JIBUKEHUS

5.1.4

[IpeBpamienue »HEpruM OpU  TaPMOHUYECKUX
konebaHusax. CBsA3b aMIUIUTYABl  KOJICOaHHIA
MCXOJ/IHOM BEJIMYMHBI C aMIUTUTyaMH KojeOaHHi
€€ CKOPOCTU U YCKOPEHHUS

5.1.5

KonebarenpHblii KOHTYP. CB00OOIHBIE
JNIEKTPOMArHUTHBIE KOJeOaHUsT B  UACATHLHOM
KojebaTelbHOM  KOHTYype. AHAJIOTUS  MEXIY
MEXaHUYECKHUMU u AIIEKTPOMArHUTHBIMH
konebanusmu. Popmyna Tomcona

5.1.6

3aKOH COXpaHEHUs DSHEPTUU B  HUACATHLHOM
KoJe0aTenbHOM KOHTYpE

5.1.7

BeinyXeHHbIE MEXaHU4ECKue KoJIeOaHusl.
Pesonanc. Pe3oHaHcHas kpuBas. BbIHYKIEHHBbIE
3JIEKTPOMArHUTHBIE KOJICOaHUsI.

5.1.8

Ilepemennsbiit Tok. CUHYCOMIANbHBIN IEPEMEHHBIN
TOK.

5.1.9

MOIIIHOCTh NEPEMEHHOIO TOKA. AMIUIMTYIHOE U
JEUCTBYIOLIEE 3HAYECHHUE CUJIbI TOKA U HATIPSDKEHUS

5.1.10

Tpanchopmarop. IlpousBoacTBo, mnepenada u
notpebieHne AIEKTPUUECKON SHEPIUHu.
DKOJIOTUYECKUE  PUCKA  TPU  MPOU3BOJICTBE
3JIEKTPUYECKON SHEPIUH. KynbTypa
HCIOJIb30BAHUS DJIEKTPOIHEPTUM B MOBCEAHEBHOM
KU3HU

5.111

TexHuueckue YCTPOMCTBA! ceiicmorpad,
JJIEKTPUYECKUI 3BOHOK, JINHUM JJIEKTPOIIEpeIay

5.1.12

[IpakTnueckue paboThI. Uccnenosanue
3aBUCHMOCTH TEpUO0/Ia MaJbIX KoJeOaHul Tpy3a Ha
HUTH OT JUIMHBI HUTH M Macchl TIpys3a.
HccnenoBanue mnepeMeHHOTO0 TOKAa B LENH U3
MOCJIEIOBATEIBHO COEAMHEHHBIX KOHJIEHCATOPA,
KaTyILIKU U pe3ucropa

5.2

MEXAHUYECKHUE N SJIEKTPOMAI'HUTHBIE BOJIHbI

MexaHuueckue BOJIHBI, yCIIOBUS
591 pacrpocTpaHeHHsl. [epuon. CkopocTb
o pacnpocTpaHeHus M JUIMHA BOJHEL [lonepeunsie u
MIPOOJIbHBIE BOJIHBI
599 Wntepdepenist u  audpakuus MeXaHHUECKUX
o BOJIH
503 3Byk. CkopocTb 3ByKa. I'poMkocTh 3Byka. BeicoTa

ToHa. TeMOp 3ByKa




5.2.4

DJEeKTPOMAarHUTHBIC BOJIHBL. Y CJIOBUSI M3Iy4EHUS
9JIEKTPOMArHUTHBIX BOJIH. B3anmMHas opueHTanus
BeKTOpoB E, B 1 v B 21eKTpoMarHuTHOM BOJIHE B
BaKyyMme

5.2.5

CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH. OTPAXKEHUE,
IIPEIOMIICHHUE, HOJIsIpU3aLus, audpaxiys,
uHTepdepeHys. CKOPOCTb 3INEKTPOMArHUTHBIX
BOJIH

5.2.6

[IIkana s1eKTpoOMarHUTHBIX BOJH. I[IpuMeneHue
3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

[IpuHuMIBl ~ pagvoCBA3M M TEJIEBUIACHUSL.
Panuonokanus. DIEKTPOMarHUTHOE 3arps3HEHUE
OKpYXKaroLen cpeibl

5.2.8

Texuuueckue YCTpOMCTBA: MY3bIKaJIbHbIE
MHCTPYMEHTBI, YJIbTPa3ByKOBas JUAarHOCTHKa B
TEXHUKE M MEIULHHE, DPajap, paguolNpUEMHUK,
TEJIeBU30p, aHTeHHa, TenedoH, CBY-neus

5.3

OIITUKA

5.3.1

[IpsMonuHeNHOE  pacHpoCTpaHEHUE CBETa B
oJHOpoIHOM cpene. JIyu cBeTa

5.3.2

OtpaxxeHne cBeTa. 3aKOHbI OTPAKEHHSI CBETA.
[TocTpoeHue n300pakeHUi B MIIOCKOM 3epKalie

5.3.3

[Ipenomienne cBera. 3aKOHbI IPEJIOMIIEHUS CBETA.
AOGCONIOTHBIN NOKA3aTeNb MPETOMIICHHUS

5.34

Ilonnoe BHyTpeHHee oTpaxkenue. lIpenenbHblil
YroJI IIOJIHOTO BHYTPEHHETO OTPaXKEHUS

5.35

Hucnepcus ceeta. CloXKHBINA COCTaB 0EJIOTO CBETA.

IIBer

5.3.6

Cobwuparolue W pacceuBarolne JMH3BL. TOHKas
nrH3a. POKYCHOE pacCTOSIHUE U ONTUYECKAs CHJIa
TOHKOM JH3BL. [locTpoeHue wu3zo00pakeHuil B
coOuparomux U paccerBaronux 1nH3ax. Gopmyna
TOHKOM JIMH3BL. Y BEJIMUEHHE, TaBaeMO€ JTMH30M

5.3.7

IIpenenst IIPUMEHUMOCTH F€OMETPUYECKOU
ONTUKHU

5.3.8

WnTepdepenius cBera. KorepeHTHbIe HCTOUHUKH.
Ycenosus HaOII01eHUS MAaKCUMYyMOB u
MUHHUMYMOB B HHTEpP(QEPEHIIMOHHONH KapTHHE OT
JIBYX CUH(a3HBIX KOT€PEHTHBIX UICTOYHUKOB

5.3.9

Hudpakmus cBera. udpakuuonHas pemeéTka.
YcnoBue HaOMIOACHUS TIaBHBIX MAaKCUMYMOB IIPH
NajiecHil  MOHOXPOMAaTHYECKOro  CBeTa  Ha




TU(PPAKIUOHHYIO PEIIETKY

5.3.10 [Monspu3zauus ceera
Texuuueckue YCTPOMCTBA: OYKH, Iyma,
5311 doToamnmapar, MIPOEKIIMOHHBIH amnmnapar,
e MHKPOCKOII,  TEJIECKOI, BOJOKOHHAS  OITHKA,
TupaKIMOHHAS PEIETKA, TIOISIPOU
[Ipaktuueckue pabGoThl. M3mepeHue mokaszarens
5312 MPEJIOMIIEHHUS. UccnenoBanue CBOMCTB

n300paxkeHuit B nuH3ax. HabmoneHue nucnepcuu
cBeTa

BJIEMEHTAHI CIIELITUAJIBHOM TEOPUU OTHOCUTEJILHOCTH

6.1

I'panuis IIPUMEHUMOCTHU KJIACCUYECKOU
MexaHuku. [locTynarsl TeOpUM OTHOCUTEIBLHOCTH:
MHBAPUAHTHOCTb MOAYJSL CKOPOCTHM CBETa B
BaKyyMe€, IPUHIUI OTHOCUTEIBHOCTU DNHIITEHHA

6.2

OTHOCHUTENIHLHOCTh OJHOBPCMCHHOCTHU.
33.MCILHGHI/IG BPCMCHHU U COKPAICHHUC AJIMHBI

6.3

DHeprus U UMITyIbC CBOOOHOMN YaCTHUIIBI

6.4

CBs3b  Macchl € DHEpPrueil M  HUMITYIbCOM
CcBOOOJTHOW YacTHIIBI. DHEPrusi MoKost CBOOOIHON
YaCTHUIIBI

KBAHTOBAS ®U3MKA

7.1

BJIEMEHTBI KBAHTOBOI OIITUKHA

7.1.1

@®oronbl. dopmyna Ilnanka cBs3u dHepruu
¢doToHa C ero 4YacTOTOW. DHEprusi U HUMILYIIbC
¢dboToHa

7.1.2

OtkpeiTre u uccnenoanue porodddexra. OnbIThH
A.T'. CroneroBa. 3akoHsl poTodddexra

7.1.3

VYpaBHenue OiHmreiiHa s GoTodddexTa.
«Kpacnas rpanuna» porosaddexra

7.1.4

Jasnenue ceera. OnbiTel [1.H. JleOGeneBa

7.1.5

XUMHUYECKOE NENCTBUE CBETA

7.1.6

Texnuueckue YCTPOMCTBA: (boTOdTIEMEHT,
dboTonartuuk, coHeyHas 6aTapesi, CBETOINOT

7.2

CTPOEHUME ATOMA

721

Monens atoma Tomcona. OmeiTel Pezepdopmaa mo
HCCIIEIOBAHUIO CTpOeHUs aToMa. [limanerapunas
MOJIEJIb aTOMa

7.2.2

IToctynatel bopa. H3imydeHue U IoryionieHue
(OTOHOB TIpH TEpexoje aToMa C OJHOTO YPOBHS

9Hepruu Ha Jpyrod. Buael cnektpoB. Cnektp




YPOBHEH 3HEPruu aToma BOJA0POa

7.2.3

BonnHoBeie cBolicTBa yactul. BonHbl ne bpors.
KopmnyckynsipHo-BosiHOBOK nyanusm. Judpaxums
3JIEKTPOHOB Ha KPUCTAILIAX

7.2.4

CrnoHTaHHOE€ M BBIHY)XKIEHHOE  M3JIy4YCHHE.
YcTpoiicTBO M pUHIMIT PabOTHI J1a3epa

7.2.5

TexHuueckue yCTpOMCTBA: CIEKTPAJIbHBIM aHAIIN3
(criekTpocKoI), 1a3ep, KBAHTOBBIA KOMIIBIOTEP

7.2.6

[IpakTueckue paboThI. Habmronenue
JIMHEWYaTOro CIeKTpa

7.3

ATOMHOE A/1PO

7.3.1

Meroasl HaOII01eHUS u perucTpanuu
3JIEMEHTAPHBIX YaCTHII

7.3.2

OtkpeiTue paguoaktuBHOCTH. OnbiThl Pesepdopaa
[0 ONpEAENEHUI0 COCTaBa  PaJUOAKTUBHOIO
m3nyuenusi. CBoilictBa anb(da-, Oera-, ramma-
u3My4YeHus. BausHue paauoakTHBHOCTH Ha JKUBbIE
OpTaHU3MBI

7.3.3

OtkpblTue mnpoTOoHa M HeWTpoHa. HyknoHHas
Mozenb saapa leisenOepra — lBanenko. 3apsia
sanpa. Maccosoe uucio sanpa. M3zoromnst

7.3.4

Anbda-pacnian. DIEKTPOHHBIH U TMO3UTPOHHBIN
Oera-pacmnas,. I'amma-n3iyuenue. 3akoH
paZvoaKkTUBHOIO pacnaja

7.3.5

OHeprus CBA3M HYKJIOHOB B sipe. SlnepHble CHIIBIL.
HedexT macchl sapa

7.3.6

SnepHble peakuuu. [lenenue U CUHTE3 sSAEp

7.3.7

SAnepubii  peakrtop. TepMosnepHbli  CHUHTES.
[Ipo6nembl U MEPCHEeKTUBBI SIEPHON YHEPrEeTHKH.
DKOJIOTMYECKUE aCIIEKTHI SIIEPHON IHEPIETUKU

7.3.8

OnemeHTapHble 4yacTULbl. OTKpBITHE IO3UTPOHA.
DyHJaMEHTAIbHBIE B3aUMOJEHCTBUSA

7.3.9

TexHuueckue yCTpOMCTBA: JO3UMETp, Kamepa
BunbcoHa, sepHblii peakTop, aroMHas 6omba

7.3.10

[Ipaktuyeckue pabotTel. MccienoBaHue TPEKOB
yacTull (110 rOTOBBIM (poTOrpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3nHoro Heba. CosBe3nusi, sipkue 3BE3.BI,
IJIAHETHI, UX BUJUMOE IBUKEHUE

8.2

Conneunas cucrema. [lnaHeTsl 3eMHOM TpyIIBI.

IImaneThI-TUTAHTEI U HX CIIYTHUKH, KaPJIMKOBBIC




mwi1aneTel. Manble Testa COTHEUHOH CUCTEMBL

8.3

Connue, dorochepa u armochepa. CoiHedHas
AKTUBHOCTH

8.4

Ncrounuk sneprun CoitHIA U 3BE3 ]

8.5

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTHKHU: Macca,
CBETHUMOCTb, panuyc, TeMIeparypa, ux
B3aMMOCBA3b. J(narpamMma «CHeKTpajbHbIA KIacc —
CBETUMOCTB». 3BE3 b1 rJIaBHOM
MOCJIEIOBATEABHOCTH. 3aBHCHUMOCTL «Macca —
CBETUMOCTB» s 3BE3 rjIaBHOM
MOCJIeI0BAaTEIbHOCTH

8.6

Buyrpennee crpoenue 3BE3n. CoBpeMEHHbIE
MPEJCTABICHUSI O MPOUCXOXKJIECHUU U HBOJIIOLUHU
CoiHia u 3BE€37. DTalbl )KU3HU 3BE3]

8.7

Mneunsiii Ilyre — Hama ['anakruka. CrnupanbHas
cTpyKrypa ['amakTuku, pacupenencHue 3B€31, rasa
n neud. Ilonoxenne u paBwxenue ConHua B
INanakruke. [Tnockas u chepuyeckas MoICHCTEMBI
lNamaxktuku

8.8

Tunsl ramaktuk. PajnuoranakTMku W KBas3apbl
UYeEpHble AbIpHI B sApax rajgakTUK

8.9

Bcenennas. Pacmupenue BceenenHoil.  3akoH
Xab06ma. Pazberanne ranaktuk. Bospact u paguyc
Bceenennoii, teopust bonbioro B3peiBa. Monenb
«ropsiueit Beenennoi». PennukroBoe usiyuenue

8.10

MacurabHas CTPYKTypa Bcenennoii.
Meraranakruka. Hepeménneie poOIeMbI
aCTPOHOMHUH




INPOBEPAEMBIE HA EI'D 11O ®U3UKE TPEBOBAHUA K
PE3YJIbTATAM OCBOEHHUA OCHOBHO OBPA3OBATEJIbLHOH
INPOI'PAMMBI CPEJJHEI'O OBHIET'O OBPA3OBAHUA

Kon
NpoBepPsIeMOro
TpeOoBaHUs

IIpoBepsiemble TPeOGOBaAHMS K NMPEAMETHBIM Pe3yJIbTATaM OCBOCHUS
OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl CpeHero 0011ero
o0pa3zoBaHus

1

ChopMupoBaHHOCTh YMEHUH pacno3HaBaTh (PU3MYECKHE SBICHUS

(mporiecchl) U OOBICHATH MX Ha OCHOBE M3YYCHHBIX 3aKOHOB

BJIaI[CHI/IC OCHOBOIIOJIararommumMu (I)I/ISI/I‘-IGCKI/IMI/I INOHATHUAMU u

BEJIMYMHAMH, XapaKTEPU3YIOIIUMHU (PU3NYECKHE MTPOIIECCHI

ChopMHupoBaHHOCT, yMEHHN MPUMEHSATh 3aKOHBI KJIACCUYECKOU
MEXaHUKH, MOJICKYJISIPHOM buznku u TEePMOIUHAMUKH,
ANIEKTPOAMHAMUKN, KBAHTOBOM (PHM3MKHM Uil aHAIW3a U OOBSICHEHHS
SBJICHUM MHUKpPOMHUpPA, MAaKpOMHpa W MeramMHpa, pas3jindarh YyCIOBHUS
(rpaHuIBl, 0071aCTH) TPUMEHUMOCTH (DU3UUECKHX 3aKOHOB, MIOHUMATh
BceoOmmMid xapakTep (hyHIaMEHTAIbHBIX 3aKOHOB M OIPaHUYEHHOCTb
WCIOJBb30BAHMSI YACTHBIX 3aKOHOB; AaHAJIM3UPOBATh (PU3NUECKUE
NPOIECChl,  HCIOJIb3Yys ~ OCHOBHBIC  IIOJIOKEHMS,  3aKOHBI U

3aKOHOMEPHOCTH

CchopMupOBaHHOCTH yMEHHS pPA3JIM4aTh YCIOBUS MPUMEHUMOCTH

Mojienel (PU3NIECKUX TEJI U MPOIIECCOB (SBJICHU)

ChopMupOBaHHOCTH yMEHHS pelaTh pacdyETHbIE 3aJaud C  SBHO
3aJJaHHON W HESIBHO 3a/laHHOM (PU3MYECKOW MOJEbIO. Ha OCHOBAHUHU
aHajaM3a YCIOBHS BbIOMpaTh (U3UUYECKUE MOJEIH, OTBEYAIOIIUE
TpeOOBaHUSAM 3a7a4H, IPUMEHATH (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH
W TmocTynaaTtbl  (U3MYECKUX  TEOpUH  HpU  UCHOJIB30BAHUU
MaTeMaTHYEeCKUX METOJOB pELICHUs 3a4ad, NPOBOAUTH PACUETHl Ha
OCHOBAaHMU MWMEIOIUXCS JaHHBIX, AHAJIU3UPOBATh pE3yiabTaTbl U
KOPPEKTUPOBaTb  METOABI  pElEHHUs ¢  Y4ETOM  IOJYYEHHBIX

pe3yJbTaToOB

Pemate kauecTBeHHBIC 3a7aud, TpeOyromMe NPUMEHEHUS 3HAHUH U3
pasHBIX pa3AeioB MIKOJBHOTO Kypca (M3MKH, a TaKkKe WHTEerpauuu
3HAHMUM W3 JpYTUX [PEIMETOB E€CTECTBEHHOHAYYHOI'O IIMKJA!
BBICTPAaWBaTh JIOTMYECKYIO LENOYKY PpacCyKIEHUH C ONOpod Ha

HU3YUYCHHBIC 3aKOHBI, 3daKOHOMCPHOCTHU U (I)I/I3I/ILIGCKI/IC SABJICHHUA




Brnanenue OCHOBHBIMHU METOJaMU Hay4YHOT'O MIO3HAHUS,
UCHOJb3yeMbIMU B (U3UKE. NTPOBOJUTH MpPSIMbIE M KOCBEHHbBIE
U3MepeHus: (PU3NYECKUX BEIUYMH, BBIOMpAs ONTHUMAJbHBIA CHOCOO
U3MEPEHHUs] U HUCMOJIb3YSl M3BECTHBIC METO/bl OLEHKH MOIPEIIHOCTEN
U3MEPEeHUH, TMPOBOAUTH HCCIEIOBAHME 3aBUCHUMOCTEH (DU3MUYECKHX
BEJIMYMH C UCIHOJb30BAHMEM TMPSAMBIX H3MEPEHUH, OOBICHATH
MIOJIy4eHHBIE PE3YJIbTaThl, MCIOJB3YS (PU3NYECKUE TEOPHHU, 3aKOHBI U
MOHATHUSA, U JIeNaTh BBIBOJbI, COOMIOAATh MpaBuia 0€30MacHOro Tpyza
IpU MPOBEJCHUN HCCIEIOBAaHUN B paMKax Yy4eOHOTO HSKCIEpUMEHTa U
y4eOHO-UCCIIEIOBATEIbCKOM  JIESATEIBHOCTH € UCIOJb30BAHUEM
IUGPOBBIX ~ U3MEPUTENBHBIX  YCTPOHCTB W JabOpaTOpHOTO

obopynoBaHus

ChopMuUpOBaHHOCTH ~ YMEHUH  aHAJIM3UPOBATH U OILICHUBATh
MOCIeACTBUSL OBITOBON M NMPOU3BOACTBEHHOMN JEATEIILHOCTH YEIOBEKA,
CBSI3aHHOW € (PM3MYECKMMHU HpPOIECCaMH, C MO3UIMNA IKOJOTHUYECKOM
0€301acHOCTH; IIPEACTABICHUI 0 paloOHaIbHOM
IIPUPOJOIOJIB30BAHUY, @  TaKkKe  pPasyMHOM  KCIOJb30BAHUU
JOCTHKCHUM HAyKW M TEXHOJOTMH Ui JAJIBHEMILNET0 pa3BUTHS

4eJI0BEUYECKOro 00IIecTBa

OBnafeHre pa3IUYHBIMH cllocoO0aMu  paboThl ¢ HH(OpMaruei
(Gu3NYeCKoro  CcolepKaHWA C  HCIOJIb30BAHHEM  COBPEMEHHBIX
WH(POPMAIIMOHHBIX TEXHOJOTHH, pa3BUTHE YMEHUH KPUTUYECKOTO

aHallM3a U OIICHKH JIOCTOBEPHOCTH MOydaeMoii nH(opManuu

10

ChopMHupoBaHHOCTH  YMEHUH  NPUMEHSATH  OCHOBOIIOJIATAIOIINE
ACTPOHOMHUYECKME TIOHATHUS, TEOPUM M 3aKOHBI Ul aHaIW3a U
00BsiCHEHUST (PU3UYECKUX TPOIECCOB, MPOUCXOASAIINX Ha 3BE3/ax, B
3BE3JHBIX CHUCTEMAX, B MEXKIaJaKTHUYECKOW CpeAe; JBUIKECHUS

HeOECHBIX TEJ, IBOIOLIMY 3BE311 U BeeleHHom




HEPEYEHDB 3JIEMEHTOB COAEPKAHMUS, IIPOBEPAEMbBIX HA EI'D

11O ®PU3UKE

Kon
pasaena/r
€MbI

Kon
3JIeMEHTA

IIpoBepsieMblii 3JIeMEHT COAePKAHUS

1

MEXAHUKA

1.1

KMHEMATHUKA

1.1.1

Mexannueckoe JBUKCHUE.

MCXaHUYCCKOT'O ABMIKCHUA. Cucrema orcuéra

1.1.2

MarepuanbHas TOUKa.

Eé pammyc-BeKTop:
Fle)=(xl(z) yl(z ) =(2)),

TpaeKTOpIIA,

IIepeMeIIcHIIe:

AF =7 (t,)—1(t) =1, -1 =
= (Ax, Ay, Az),

IyTb.

CroxeHIe HE[}EMEIHEHIIfIZ

N, =, + A,

1.1.3

CkopocTh MaTepHaIbHOU TOUKHU:
AF

D=_"_
At

e
=r [Ul,.UJ,.U__].

Ar—=0

i _Ax 5
X At o &

AHAIOIMYHO v, =/, U_=Z,.

Crno:keHHe cKopocTeil: 6, =0, + 0, -
Berunciienue nepeMenieHys U IyTu MaTePUaabHOU TOUKH

IIPU IPSIMOJIMHEITHOM JIBUKEHUU BJIOJIb OCH X MO TpauKy

3aBHCUMOCTH Vx(t)

1.1.4

OTHOCHUTEILHOCTE




& . AD e
YCKDPEHIIE MaTepHAaIBEHOI TOYKI a = EL =
I

i

Au .-
—=|  =(v,),". amanormiso a, =(v, )", a.=(v.)

Ar—

a =

¥

1.1.5

PaBHOMEpPHOE IPAMOIIMHENHOE IBUKECHHUE !

x(t) = xg + Voxt

Uy (t) — vo, = const

1.1.6

PaBHOYCKOpEHHOE IIPSIMOJIMHEWHOE JABUKEHUE!

at’

x(t)=x,+uy,t o

v(t)=u, +at

a, = const

ij it L}; = zax [.'L': - .'L':, }
oo+
HPII AJBIDECHIII B OIIHOM HRHPEBHEHIIII H}"—IB 5= '_,}

L

1.1.7

CBoOoiHOE majieHne. Y CKOpeHHe CBOOOTHOTO MAICHHMS.

Vi

(0] Xo ‘(,—

JIBM>KeHue Tena, OpOIIEeHHOTO MO YTIIOM 0, K TOPU30HTY:




ka

,
g.r :
viy=y, +u,t+ 1,} =1, +Usina-r—

Fe

n

o

[.\'{f} =x; +U,t=x +Ucosa-f

[v.()=uv, =v, cosa
J[u_r{a‘] =, +g 1 =u,sino— g

-

KpuposmueitHoe neuxenue. JBrmxkeHne MaTepruaibHON
TOYKH M0 OKPYKHOCTH.
VYrioBas U JIMHEWHAs: CKOPOCTh TOUKHU!

v = wR

IIpu paBHOMEPHOM JIBUKEHUHU TOUYKHU IO OKPYKHOCTH

_27‘[_2
w= = TV

1.1.8
LlenTpOCTpEMUTENIBHOE YCKOPEHHUE TOUKH:
v? 2p
Qe =—=—=w
nc R
[TosHOE ycKOpeHrEe MaTepUaIbHOW TOUKH
119 TBépnoe Teno. IlocTynarensHoe 1 BpalaTeibHOE
JBIKEHHUE TBEPIOTO TENa
1.2 JNUHAMUKA
121 Nuepumnansuble  cucteMbl  orcuéra. llepBbii  3akOH
Herorona. [IpuHnun otHocurensHocTu Ianunes
Macca tena. IInoTHOCTE BelliecTBa.
1.2.2 m

P=7




1.2.3

Cuna. IIpuHumn cyneprno3unuu CUiI:

- - -

FpaBHo,qei/iCTB =F+E+..

1.2.4

Bropoii 3akon Herorona: s marepuansaoit Touku B M1ICO

-
-

F1 = ma1

Ap = FAt

F = const

1.2.5

_—{ =

‘FIE 1521

Tperunii 3akoH Hpr0TOHA 1711 MaTEpUAJIBHBIX TOYEK:

-

Fip, = —F5

1.2.6

3aKOH BCEMHUPHOTO TIATOTEHUS. CUJIbI MPUTSKEHUS MEKIY
TOYEYHBIMU MacCcaMu paBHBI
mym;
R2

F=G

Cuna tsxectu. LleHTp TskecTH Tena. 3aBUCUMOCTb CHJIbI
TSDKECTH OT BBICOTBI N HaJX TOBEPXHOCTHIO IUIAHETHI

panuycom RO:




GMm

"9 = R, + n)?

Cuna ynpyroctu. 3akoH I'yka:

FE, = —kx
1.2.7
Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHus CKOJIbKEHUS!
Frp = uN
1.2.8 Cuna TpeHus nokos:
FEp < uN
Koaddunuent tpenus
JlaBienue:
_E
P=7%
1.2.9

1.3

CTATUKA




—

F

MOMEHT CUJIBI OTHOCUTEIBLHO OCH BpaILCHUS.

1.31
IM| = Fl, roe | — mutedo cuibr
F
OTHOCHUTEIIBHO  OCHM, Tmpoxojsmieidr depe3 Touky O
MEePHEHIUKYIISIPHO PUCYHKY
Hentp macc Tena. LleHTp Macc cucTeMbl MaTepUATIbHBIX
TOYEK:
- mqry + myry+...
T =
m; + my+...
1.3.2
B oxHOpOHOM MOJIE TSKECTH
(g = const)
(IeHTp Macc Tena COBNAJAET C €ro LEHTPOM TAKECTH
VYcnosust paBHoBecus TBEpaoro tena B UCO:
j’fmfl—e—;‘p{: +...=0
1.3.3 L™ =0
]\_.Fl_ _"F-l o ki G
HHH#Par#H#
3akoHn [lackains
1.34
JlaBiieHue B )XUAKOCTH, okoseiics B CO:
HHH#Par#H# p =1po+ pgh
1.35
3akoH Apxumena:
1.3.6 -

FApX = —Bayirecn




€CJIU TEJIO U XUIKOCTh mokoArcsa B UCO, 1o

FApX = ngBbITeCH

VYcinoBue m1aBaHus TEN

1.4

3AKOHbBI COXPAHEHNA B MEXAHUKE

NMnynsc MmaTepralbHOM TOYKHU:

- -

p =mv
141

NMiynsc cCUCTEMBI TEIL:

p=ps+pt..

1.4.2

3aKOH M3MEHEHHUS U COXPaHEHUsI UMITYJIbCa!

B 1ICO

Ap = A(pl + p2+- . ) = FlBHELLlHAt + FZBHELLIHAt+' -
B ICO , ecan
Ap = A(py +po+...) =0

1.4.3

, €CIIN

- -

FlBHELLlH + FZBHeLuH+- .=0

PeakTuBHOE IBMKEHHE

1.4.4




F

Ar X
Pabota cuiibl Ha MaIoOM MepeMeneHUH:

,-1=|F_'|-|i\.f|-cos a=F -Ax

a F

()]
MoLTHOCTE CHJIBI.

€CJIN 32 BpeMs

At
1.4.5
At
paboTa CuIIbI U3MEHSETCS Ha , TO MOILITHOCTh CHJIbI
Ad
P=— =F-v-cosa
Aty s
Kunernueckas sHeprusi MaTepuaibHON TOUKHU:
. mv?  p?
KUH — 2 - Zm
1.4.6
3aKOH U3MEHEHHSI KHHETHYECKON YHEPTUU CUCTEMBI
MatepuanbHbix Touek: B MCO AEkun = Al + A2 + ...
IloreHunanpHas dSHEpPIus:
1.4.7 U1 TOTEHIMATIBHBIX CHIT

A12 = E1n0TeHu - EZHOTeHu_: AEHOTeHu




[ToreHnManbHas SHEPIUs MATEPUAILHOM TOYKU B
OJIHOPOJIHOM I10JIE TSKECTHU:

EHOTeHu = mgh

[TorenumansHas 3HEprHst ypyro aeGopMUpOBaHHOTO
Tena:

kx?
EHOTeHu = T

1.4.8

3aKOH U3MEHEHUS U COXPAHEHUS MEXaHUUECKON SHEPI UM

EME:X = -E-l\'ji:FI T EI‘IDTE‘H'JI&

B IICO AE.ex = Ascex nenorerm. cuns
B IICO AEyex =0, ecll Agcex memorenn cux = 0

1.5

MEXAHUWYECKUE KOJIEFAHMA 1 BOJIHBI




'apmonuueckue  KoJieOaHUS ~ MaTePHATBHOW  TOYKH.
Ammuutyna u Qasa  konebanmit. Kunemarmueckoe
OIHCaHHe:

x(f) = Asin{ @t +0, ).
wlH=x/,

a (D =(v ), =—a"x(f) =>a +o'x=0,
IJIe X - CMEIIIEHUE U3 PABHOBECHS.

JluHaMuyeckoe onvcaHue:

ma, = —kx,
k = mw?
1.5.1
. DTO 3HAYUT, YTO
F, = —kx
DHepreTnyeckoe OIMCaHue (3axon COXpaHEHUs
MEXaHUYECKOW YHEPTUH):
o) ¥ b .
mu ke omu kA
aonal G
2 Z 2 2
CBs3b aMIUIUTYJBl KOJICOAHUN CMEIIeHHUS MaTepHaIbHOU
TOYKM C aMIUIMTyJaMH KoyieOaHui e€ CKOpOCTH H
YCKOPEHHUSL:
=
Upe =0, @ =04
[lepuon u yactoTa KoJNEeOAHUIA:
2n 1
T —_—
1.5.2 ® vV

[lepron mManbix cBOOOJHBIX KOJIEOAHHMIT MaTeMaTHYEeCKOTrO

MasiTHHUKA:




J"=}_’.‘|:~JE
g

[lepron cBOOOIHBIX KOJIEOaHH IPYKUHHOTO MasTHUKA!

m
T =22 | =

k

Breinyxknenneie  konebanusi. Pesonanc. Pe3onancHas

1.5.3
KpHUBas
[lonepeunsie ¥  mpojofbHbIE  BONHBL.  CKOpOCTH
pacipoCTpaHEHUS U JJTMHA BOJHBI:
A=vT = Y
v
1.54
WnTepdepeHiys v qudpakius BOIH
1.5.5 3Byk. CKOpoCTh 3ByKa
2 MOJIEKVYJIIPHAA ®U3UKA. TEPMOAMHAMUKA
2.1 MOJIEKYJISIPHAS ®U3UKA
Mogenu cTpoeHMs ra3oB, XUIAKOCTEM M TBEPABIX TEIL
[Tycth TepMomuHaMuyeckas cuctema (Teno) coctouT u3 N
OJIMHAKOBBIX MOJIEKYII. Toraa KOITM4ecTBO BEIIECTBA
N m
TN
2.1.1
Na— uuciio ABorazapo, m— macca cucremsl (Tena),
(L — MOJISpHAasi Macca BeIlecTBa
2.1.2 TennoBoe IBMKEHHE aTOMOB U MOJIEKYJ BEIIECTBA
2.1.3 BsauMoaelicTBre 4acTHIL BEIECTBA




214

Huddysus. BpoyHoBckoe ABMXeHHE

2.15

Mogens uneansaoro raza B MKT

2.1.6

CBsi3p  MeXIy JaBICHUEM U CpPEOHEM KUHETHYECKOU
JHEPIUEM  IOCTYNATEJbHOIO  TEIUIOBOIO  JBUKEHUS

MOJIEKYJI HealibHOTO ra3a (ocHoBHOE ypaBHeHHe MKT):

—lmﬂv:—ln E'm.;u:‘_ln -
p_3 iy _3 | 9 ,_3 mocT

LY '

riae MmO — macca 0JTHON MOJICKYJIBI,
N

n=-—
|4

- KOHLICHTPALU MOJIEKYJI

2.1.7

AbcomtotHas Temreparypa: T =t +273K

2.1.8

CBsa3b  TemmepaTypbl Ta3a €O CpeJHEl KHUHETHYECKOU
SHEPruel NOCTYNATEIBHOIO TEIJIOBOIO JBUYKEHUS €TI0

MOJIEKYII:

2.1.9

VYpasuenue p = nkT

2.1.10

MO,Z[GHL MJICAJIBHOI'O I'a3a B TCPMOJUHAMUKE:




( Vpaprerse Merreeera — Krareiipona

| BEIpevkeHHe U1 BHyTpeHHeH SHepIHH

VpaBHeHHe MeHleneeBa — KnaneiipoHa (mpumeH
3aIlCII):

pV=ERT=vRT=NHJ p=ﬂ '
L M

BripaxeHIle U1 BHyTpeHHell 3HepITil 0IHOATOMHOI

raza ([IpIMeHIIMEle (DOPMEI 3aIIICH):

3

U=3vrRr=2mer =321
2 2

3
—RT =ve, IT=—pV
2 p vt =3P

2111

3akoH JlanbToHa /715 1aBJIEHUS CMECH Pa3pPEKEHHBIX Ia30B!

p=p1tp+.




2.1.12

W3onporiecchl B pa3perkeHHOM ra3e ¢ MOCTOSIHHBIM YUCIIOM
moutekya N (C OCTOSTHHBIM KOJMUYECTBOM BEIIECTBA V):
usotepma (T = const): pV = const ,

uzoxopa (V = const):

1%
== t
T cons

u3obapa (p = const):

V_ t
T—COTLS

I'padrueckoe npeacraBiaeHue u3omnpoueccos Ha pV-, pT- u
VT- nnarpamMmax.

OOBEIMHEHHDIN TA30BbIA 3aK0H:
|%

1%
— = t
T cons

JJI1 TIOCTOSAHHOI'O KOJIMYECTBA BEIICCTBA V.

2.1.13

HaCLIH_IeHHLIe U HCHACBLIIICHHBIC TIaphbI. KauecTBennas
3aBUCUMOCTDH IIJIOTHOCTU U JABJICHUS HACBIIICHHOI'O IIapa
oT TCMIICPATYPBhI, nux HE3aBUCHUMOCTD oT 00bEMa

HACBIIIICHHOI'O I1apa

2.1.14

Bnaxnocts Bo3ayxa.
OTHOCHUTENBHAS BIaXKHOCTD.

¢ = Pnapa (T) — Prapa (T)
Puacsunnapa (T) Puacwunnapa (T)

2.1.15

N3MeHeHue arperatHbiX COCTOSIHMM BELIECTBA. UCIIAPEHUE

U KOHACHCAIUA, KUIICHUEC ) KUJKOCTHU

2.1.16

H3MeHeHune arperaTHbplX COCTOSIHMM BELIECTBA: IUJIABJICHUE

" KpUCTaAJJIM3alnuAg




2.1.17 IIpeobpazoBanue 3Hepruu B (pa3oBbIX Mepexoaax
2.2 TEPMOANHAMUKA
221 TemnoBoe paBHOBECHE U TEMIIEpATypa
2.2.2 BuyTpeHnHss sHeprus
Tennonepenaya kak cnoco® W3MEHEHUS BHYTpPEHHEH
2.2.3 sHepruu  0Oe3  coBepuieHus — pabotel.  KonBekius,
TEIUIONPOBOAHOCTb, U3TyUeHHE
KoaunuecTBo TenaoThl.
VY nenbHast TEIUI0EMKOCTD BELIECTBA C!
224
Q = cmAT
VY nenbHas Temora napoodpazosanus L: Q = Lm.
2.25 VY nenbHas TermioTa miaBieHus A Q = Am.
VY nenbHas TemuoTa cropanus Torausa : Q = gm
OneMeHTapHast paboTa B TEpMOJUHAMUKE:
A=pAV
2.2.6
Bbuucnenne pabGotel mo rpaduky mpouecca Ha pV-
rarpaMme
I1epBblil 3aKOH TEPMOJUHAMUKH
Q12 = AUyp + Ay, = (U — Uy) + Ay
Annabara:
2.2.7 Q12 =0= A5, = (U; — Uz) = AUy,
2.2.8 Bropoii 3akoH TepmoaguHamMuku. HeoOpaTtruMelie mporiecchl
[Ipunuuns! geiictBus Terosix MamuH. KIT/T:
2.2.9 n:‘&mum :hm_lmmﬁ |--qu1|
Oearp Oearp Qe




Makcumanbnoe 3nauenune KI1/I. Hukn Kapho:

T s T
2.2.10 MAX T =Ny = — 00— =1 — 5=
Ty T
YpaBHEHHE TEIUIOBOTO OanaHca!
Q1+ Q2+ Q3+...=0
2211
3 OJIEKTPOAMMHAMUKA
3.1 OJIEKTPUYECKOE ITIOJIE
Onexrpuzauuss Tel U €€ NPOSBICHUSA. ODJIEKTPUUECKUN
311 3apsaa. JBa BuAa 3apsana. DIEMEHTApHBIM 3JIEKTPUYECKUN
3apsj. 3aKOH COXpaHEHMS 3JIEKTPUUECKOro 3apsaaa
B3aumoneiictBue 3apsiioB. Toueunsle 3apsapl. 3aKOH
Kynona:
B OJJHOPOJHOM BELIECTBE C JUIIEKTPUUECKOMN
IIPOHULIAEMOCTBIO
3.1.2 s
"M 1 “|Ya
gl 1 lalle
T 4mes, r
313 Onextpuueckoe mnose. Ero neiictBue Ha 3JIEKTpUYECKHE
o 3apsabl
) o F
Hanpspk€HHOCTB 371€KTpUUECcKOro nojs: E = p——
NPOOHBIN
ITone ToueyHoro 3apsza:
3.14

q
Er=kr—2

OJITHOPOJHOC MOJIE:

-

E = const.




KapTuns! 1MHMIM HaOPsSKEHHOCTH 3TUX NOJIEH

3.15

HOTGHL{H&HLHOCTB QJICKTPOCTATUYCCKOI'O ITOJIA.

Pa3HocTh IOTCHIMAJIOB M HAIIPSI’KCHUE!

A1z = q(Pp1 — ¢2) = —qA¢p = qU.

IloTenunanbHas OHEprusA 3apsazia B IJICKTPOCTATUUCCKOM

10JIE.
W =q¢

IloTenuman S3JIEKTPOCTATUYCCKOI'O MOJIA.

p=Z
T q

CBs3b HaHpﬂ)KéHHOCTI/I OJIs1 U Ppa3HOCTH MOTCHIUAJIOB IJIA

OJTHOPOJTHOTO AneKTpocTaTryeckoro noist: U = Ed

3.1.6

[IpyHIMI CyNIEPIO3ULUU IIEKTPUUECKUX MTOJIEH!

E=E,+E+ .. . ¢p=¢+p,+..

3.1.7

IIpoBOAHMKH B IEKTPOCTATUUECKOM I10JIE.
Ycnosue paBHOBeCHs 3aps10B. BHYTPHU IIPOBOJHUKA
Et=0

, BHYTPH ¥ Ha IIOBEPXHOCTH IPOBOJHUKA ( = CONSt

3.1.8

JanexTpuKku B AJIEKTPOCTATUYECKOM IoJIe.

I[I/IE)JIGKTpI/I‘-ICCKaH NpOHUIACMOCTD BCIICCTBA €




Konnencarop. DnekTpo€MKOCTh KOHIEHCATOPA!

q
C=—
U
319 DNEeKTPOEMKOCTD IJIOCKOTO KOHJIEHCATOpa!
o £gpS
= P =&y
[TapannensHOE COEIMHEHUE KOHIEHCATOPOB!
q=q1+q+... .Uy =U; =..., Cuapann — G4 + o+,
3.1.10 [TocnenoBarenbHOE COEAMHEHNE KOHAEHCATOPOB:
U=U. +U 1 1 N 1 N
= 1 2...,q1:q2:..., = — —
Cnocn Cl CZ

JHeprus 3aps:KeHHOT0 KOH/IEHCATOpA:
_qU _CU* ¢*
€T 2 2 2cC

3.111




3.2

3AKOHBLI ITOCTOAHHOI'O TOKA

3.21

Cuia Toka:

ITocrosuubil TOK: | = const

Jlns moctosiHHOTO TOKA ( = It

3.2.2

VY CoBuUs CYIIECTBOBAHUS IEKTPUIECKOTO TOKA.
Hanpsoxenne U u D/1C E

3.2.3

3akon Oma JyIs y4acTKa LEeMu:

3.24

DnexTpuyecKkoe COIPOTUBIICHUE. 3aBUCUMOCTh
CONPOTHBJIEHHUSI OJTHOPOJAHOTO IIPOBOJHMKA OT €r0 JUIMHBI U

CCUCHU. VILGJILHOC COIIPOTUBJICHHUC BCIICCTBA.

l
R=p§

3.25

Hctounuku Toka. DJ1C ucrouyHuka Toka:

_ ACTOpOHHI/lXCPIJI

E =
q

BHyTpeHHee conpoTHUBIEHNE HCTOYHHUKA TOKA




3akoH OMa Jis1 TOJTHOM (3aMKHYTOH) SJIEKTPUYECKO 1IeTH:

E =IR +Ir, orkyna

3.2.6

E.r

[TapannensHoe cOeMHEHUE TPOBOHUKOB!
I=11+12+..,Ul=U2=..,
1 1 1
Ruapann  R1 Rz

3.2.7

HOCHCI[OB&TCHBHOC COCIMHCHUE TPOBOJHHUKOB:
U=uUl+Uz2+.,11=12=.,
Ruoen = Ry + Ryt

Pab6ota snexrpuueckoro Toka: A = [UL.
3akoH JIxoyns — Jlenna:
Q = I?Rt

3.2.8
Ha pesucrope

U2
R:Q=A=12Rt=IUt=?t




MOH_[HOCTB SJICKTPHUYCCKOTO TOKA:

= E =
At Ar—)
TertoBast MOIITHOCTB, BbIJEISAEMAs HA PEZUCTOPE:
.. B
3.2.9 Bellieg=l0
MoniHOCTh UICTOYHHKA TOKA.
AA
v
Ar—0
CBOOOJIHBIE  HOCHUTENH  DJJCKTPUUYECKUX  3apsioB B
3210 MPOBOJHUKAX. MeXaHu3Mbl MIPOBOJAUMOCTH  TBEPIBIX
o METAJUIOB, PaCTBOPOB M PACIUIaBOB JJIEKTPOJIMTOB, ra30B.
[TonynpoBoauuku. I10J1ynipOBOIHUKOBBIN 11O
3.3 MAT'HUTHOE I1OJIE
MexaHnueckoe B3amMOJICHCTBHE MArHMTOB. MarHuTHoe
moJe. Bexkrop  MarmuTtHOM — wHAyKuMH.  [IpuHOMn
CYNEPNO3UIMUA MATHUTHBIX ITOJIEH:
B =B, +B,+..
3.3.1
JluHuKM MHAYKUMM MarHuTHoro noss. KapTuhHa nuHuii
WHJYKIIUU MarHUTHOI'O IOJIA II0JIOCOBOTO u
MOJKOBOOOPA3HOTO MOCTOSIHHBIX MarHUTOB
OnbiT Opcrena. MarHutHoe 1osie IPOBOJAHHMKA C TOKOM.
337 Kaprtuna nuHM MHAYKIIMM MarHUTHOTO MOJS AJIMHHOTO
o NpAMOTO  MPOBOJHMKA M  3aMKHYTOI'O  KOJIBLIEBOT'O
MPOBOJIHUKA, KATYILIKU C TOKOM
Cuna AmMrniepa, €€ HalIpaBJIEHUE U BEJIMYMHA!
F4, = IBlsina
333 , TJIe 0L — YroJI MEXy HalpaBJIE€HUEM IPOBOJHUKA U BEKTOPOM

B




Cuna JlopeHua, e€ HanpaBJIeHUE U BEINYMHA!

Fnop =1 q | vBsina

3.34
IIe 0 — YroJd MEXAy BEeKTopamu  [IBH3KEHME 3apsyKeHHOU

YaCTHUlbl B OJHOPOJHOM MArHUTHOM IIOJIC

OJIEKTPOMAT'HUTHAS MHAY KLU A

[ToTok BeKTOpa MarHUTHOM MHIYKLIUU:

® = B,S = BScosa

34.1

3.4.2 SABnenue sanexrpoMaruuTHON UHAYKIUU. D/C unaykuuu

3aKoH 3JeKTpoMarHuTHOM uHaykuu dapanes:

3.4.3 E :_%J Sy

=0

3/1C MHIYKIUU B TPSIMOM MTPOBOTHUKE JUTHHOI |,

ABHUIKYHICMCS CO CKOPOCTBIO

-

3.4.4 v

B OJIHOPOJHOM MarHMTHOM ToJie B:
| E; |= Blvcosa

, TIIe 0. — yroJl MeXy BEKTOpoM B 1 HopMmainbio

n




K IJIOCKOCTH, B KOTOPOH JIEXKAaT BEKTOPBI

TO
| E; 1= Blv

3.45 [IpaBuiio Jlenna

NHAyKTUBHOCTB:

~| &

3.4.6

,mwm @ = LI,
Camounaykuus. 91C caMOMHIYKIUK:

E,: =_L£L =_L.|'T:.
i A7 i

OHeprusi MarHUTHOT'O NOJIS1 KATYLIKU C TOKOM:
LI?

W__
L=

3.4.7

OJIEKTPOMATI'HUTHBIE KOJIEBAHMA 11 BOJIHbI

351

Konebarenbublit koHTYp. CBOOOIHBIE 3IIEKTPOMArHUTHBIC

KoJjeOaHus B UACaTbHOM KOJIieOaTeTbHOM KOHTYpE!




(q(1) =g, sin( ot + o)

—t e

1(1) =qu =g, _ cos( et +q@,)=I__cos(t+q,)
®opmyna Tomcona:

T =2nVLC

OTKYIa w = X =-L
' YA T 1 T VJIC

CB43p aMIIUTYABI 3apsijia KOHAEHCATOPA C AMIUIUTYI0M CHIIbI
TOKa MpH CBOOOJHBIX JJIEKTPOMArHUTHBIX KOJEOAHUSAX B
ueaIbHOM KoJieOaTeTbHOM KOHTYpE:!

1

frax

(B

onax =

3akoH COXpaHCHHU SHCPIrUU B UJICAJIBHOM KOJIEOATEILHOM

KOHTYpE:
3.5.2
3.5.3 BrIHyX1eHHbBIE 3JIEKTpOMarHUTHbIE KoJiebanus. PesonaHc
Ilepemennbi  TOk.  IIpousBoacTBo,  Iepepmadya U
noTpeOIeHNe EKTPUIECKON SHEPTUH
o ct? 1 ar . ir-
—+ = SRR = EEE = cOnst.
2 2 2 2
CaoiicTBa DIEKTPOMArHUTHBIX BOJIH. B3aumnuas
OpHEHTAIMsl BEKTOPOB B JJIEKTPOMAarHUTHON BOJIHE B
BaKyyMe:
3.55 ELBLc
356 [Mxana DIEKTPOMAarHUTHBIX BOJIH. IIpumenenue

QJICKTPOMATrHUTHBIX BOJIH B TCXHUKC U 6LITy




3.6

OIITUKA

3.6.1

[IpssMonMHENHOE PACIPOCTPAHEHUE CBETAa B OJHOPOIHOU

cpene. Todyeunbiit uCTOUHUK. JIyu cBeTa

3.6.2

3aKOHBI OTPAKEHUSI CBETA.

a=p

olp

Ve

3.6.3

[TocTpoenne n300pakeHU B IIIOCKOM 3epKajie

3.6.4

3aKOHBI IPEJIOMJIEHUS CBETA.

[Ipenomiienue ceera:

nysina = n,sinf.

AOGCOIIOTHBIN TTOKa3aTesb MPETOMIICHHUS !

C
Nasc — ;

OTHOCHUTENBHBIN MTOKA3aTENb MPEIOMIICHHUS:
n, 1

nOTH -

1 U2




XO0J 1ydel B IIPU3ME.

\"1 = 1"2 - H_j.}'l = F?J}. 3
COOTHOHleHI/Ie qaCcTOT U COOTHOLIICHHUEC IJIMH BOJIH HpI/I
nepexol€ MOHOXPOMATUYCCKOI'O CBCTA UYCPE3 TIpaHUIY

paszaeia IByX ONITHYCCKUX CPEea:

ny<iy )

ny

Om)

IlosHOE BHYTpEHHEE OTpa’KEHUE.

IIpenenbHbIii yrol OJIHOrO BHYTPEHHETO OTPasKEHUS

3.6.5 . 1 n,
Sinay, = =—
Noru n
CoOuparome U pacceuBarolUe JUH3bL. TOHKas JHMH3A.
DOKyCHOE PaCcCTOSTHUE U ONTUYECKAsi CUJIA TOHKOMU JIMH3BI:
1
D=
F
3.6.6
@opMyIia TOHKOM JINH3BI:
1 1 1
3.6.7 4 ==
d f F




VYBeanueHue, 1aBacMoe JUH30U .

h 1f1
Il=—=—
H d

d T

f )
H \F

F\ h

f

R
B cnydae pacceuBaroniei JIMH3HI:

3.6.8

D0=F =

0,

Xon Jyda, mMpomeamero JUH3Yy o/ HIPpOU3BOJIbHBIM YIJIOM




K e€ rimaBHOM ontuueckoil ocu. [locTpoenune nzodpakeHuit
TOYKH U OTpe3Ka MPsAMO B COOMPAIOLINX U PACCEHBAIOIIUX

JJMH3aX U UX CUCTEMaAxX

dotoanmapaT Kak ONTHYecKud mnpubop. I[ma3 kak

3.6.9
OIITUYECKAs CHCTEMa
Wntepdepenuust  csera.  KorepeHTHble  MCTOYHHKH.
VYcnoBust HaOMIOACHUS MAaKCUMyMOB M MHUHUMYMOB B
UHTep(PEpEeHIIMOHHOW KapTUHE OT JBYX CHH(a3HbBIX
KOT'€pEHTHBIX HCTOUHUKOB!
3.6. %
MAKCIIMYMBI — A=2m—, m=0,£1,£2,43,_,
MITHIIMYMET — A=(2m+ l']%, m=0,+1,+2 +3
Hudpaxnus ceera. [ludpakumonnas pemérka. YcioBue
HAONIOJICHUSI TJIABHBIX MAaKCHMYMOB IIPH HOPMaJIbHOM
MaJeHUd MOHOXPOMAaTHYECKOTO0 CBETa C JJIMHOM BOJHBI A
Ha peméTKy ¢ nepuojaom d:
dsing, = mA,m =0,+/-1,+/-2,+/-3,..
3.6.11
3.6.12 Jucnepcus cBera
4 KBAHTOBAS ®U3UKA
4.1 KOPITY CKYJISIPHO-BOJIHOBOU JIV AJIN3M
41.1 I'unore3a M. [Tnanka o kBanrax. ®opmyna [lnanka: E = hv

4.1.2

®oTtoHbl. DHeprus GoToHa!

E=hv="52
=hv=—=pc




Wmnynse ¢oToHa:

413 ®oroadpdexr. Onwitet A.I.  CronetoBa.  3aKOHBI
o ¢dorosddexra
VYpaBuenue DifHirenHa 111 GoTodPdexTa:
Ecl)OTOHa = ABbIXOﬂa + EKm—lmax!
hc
Ecl)OTOHa =hv = 77
hc
ABblxo,ua = hv}cp = /1_
Kp
4.1.4

2
MV~ max
EKm—lmax - 2 = eU3an




4.1.5

JlaBineHue cpera.
JlaBiieHne  cBeTa  HAa  NOJHOCTBIO  OTPAXKAKOLIYIO
MIOBEPXHOCTh W HA  MOJHOCTBIO  MOTJIOLIAKOLIYIO

IIOBEPXHOCTH

4.2

OU3NKA ATOMA

421

[Inanerapuas MOAEINIb aTOMa

4.2.2

IToctynatsl bopa. M3nyuenue u norsnouieane (OTOHOB MpH
Iepexoe aTomMa ¢ OJHOIO YPOBHSI SHEPTUM HA IPYrOM:

hv :h_c = |E" —-E

mR a

™
Y

4.2.3

JIunenyaTele CIIEKTPBIL.

CrniekTp ypoBHEM 3HEPruu aTroma BOJA0pOa:
—13,63B

" 3 :

M

E =12 3

4.3

OU3NKA ATOMHOI'O AJ1PA

43.1

Hyknonnas moznens aapa I'eitsenOepra — MiBanenko. 3apsia

sapa. MaccoBoe uncio saapa. M30Tonsl

4.3.2

PagnoakTUBHOCTE.

Anba-pacnan:
Aics: AT, 4

bera-pacna.

DNeKTpOHHBIN B-pacmai;

A Asr . 0 —
zX2zY + je+v,




[To3uTponHslii B-pacnan:
Ay DE oy

I'amMma-usiryaenue

3aKoH paJuoaKTUBHOIO pacnaja:

-t
N(t) = Ny *2T1

4.3.3
[TIycte M — Macca paiMoakTUBHOIO BeulecTsa. Toraa
-t
m(t) = mg * 2T
4.3.4 SAnepnsle peakuuu. [lenenue u cuHTE3 siep




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJBHOI'O ITPOLNECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI 1JIS1 YHEHUKA

11 knacc; ®uzuka. Msikumes ['.5. u npyrue yueOHUK 1151 yriayOJI€HHOTO

n3yudeHusl; AKIIMOHEPHOE 00IIeCTBO; U3aaTeascTBO "[Ipocsemienue”

METOAUYECKHUE MATEPHAJIbBI J1JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET



