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HOACHUTEJIBHAA 3AIIUCKA

[Iporpamma 1o ¢Qusuke Ha YypoBHE cpeaHero oOiero o00pa3oBaHUS
pa3paboTaHa Ha OCHOBE MOJIOKEHUM M TpeOOBaHUWI K pe3ylibTaTaM OCBOCHUS
OCHOBHOI oOpa3oBaTenbHON mporpammel, npeiactaBieHHbix B @I'OC COO, a
Takxke ¢ yué€rtoM (enepanbHoi paboueld mporpammbl BocnuTanus U Konueniuu
npenogaBanusi yueoOHoro npeamera «dusnka» B 00pa30BaTeNbHBIX OpraHU3aIUAX
Poccuiickoit ~ ®depepanuu,  pealu3ylOIIMX  OCHOBHbIE  00pa3oBaTelIbHbBIC
MIPOTPaAMMBL.

[Iporpamma no ¢usuke onpeaensier 00s3aTeIbHOE MPEIMETHOE COIEPIKAHUE,
YCTaHaBIMBAET PEKOMEHAYEMYIO MOCIEA0BATEIbHOCTh U3YUEHUSI TEM U Pa3JIesioB
y4eOHOro mpeaMeTra ¢ y4€TOM MEXKIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3EH,
JOTUKK y4eOHOro TMpolecca, BO3PACTHBIX OCOOCHHOCTEW  O0ydaromuxcs.
[Iporpamma no Qusuke ma€t MpEeACTaBICHHE O LENIX, COJEpPXKaHUM, OOIIeh
CTpaTeru OOYy4YeHHs, BOCHUTAHUS U Pa3BUTUA OOYYAIOIIMXCS CpEICTBAMU
yueOHoro npeamera «duznka» Ha yrayOoJIEHHOM YPOBHE.

N3yuenne kypca Quiznku yrayOJEHHOTO YPOBHSI MO3BOJISIET pPEaM30BAThH
3a1aud TPoQEeCCUOHATBFHON OpPUEHTAllMM, HAMPABJICHO HAa CO3/IaHHE YCIOBUU st
MPOSIBJICHUSI CBOMX HWHTEIJIEKTYaJbHBIX M TBOPYECKUX CIIOCOOHOCTEH KAaxKJIbIM
oOyyarommmcsi, KOTOpble HEOOXOAUMBI [JJisi MPOJOJDKEHHS O00pa3oBaHUsl B
OpraHu3anusax MNpoPEecCUOHATBHOIO O00pa30BaHUs MO Pa3INYHBIM  (PUIUKO-
TEXHUYECKUM U UHKEHEPHBIM CIEIIHATBHOCTSIM.

B mporpamme 1o (Qusuke omnpenensioTcs IMIAHUPYEMble Pe3yJIbTaThl
OCBOCHHMS Kypca (PU3MKH Ha ypPOBHE CPEIHEro 00I1Iero o0pa3oBaHus . TUIYHOCTHHIE,
MeTarnpeMEeTHbIe, TpeaMeTHeie (Ha  yriiyonéHHoMm — ypoBHe).  HayuHo-
METOJI0JIOTUYECKOW OCHOBOM Juisi pa3pabOTKH TpeOOBaHUN K JIMUHOCTHBIM,
METaNpeIMETHBIM W TPEAMETHBIM pe3yjibTaTaM OOYyYalollUXCs, OCBOMBIIHNX
nporpaMMmy 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 10 T'0JIaM O0YyUYECHUS;

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 YUHUTENIECH U
MPEOCTAaBISICT BO3MOXHOCTH U pealiv3aliyd  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:

rPaXKIAHCKOTOBOCTIMTAHMS

e ChHOPMHUPOBAHHOCTh TPAXTAHCKOW  TO3MIIMKM  OOydYaromerocs  Kak
aKTHUBHOT'O U OTBETCTBEHHOI'O YJI€HA POCCUHCKOro OOIIECTRa,

e TMPUHITUE TPAJULIHUOHHBIX OOIICUYEIOBEUECKUX T'YMAHUCTHUYECKUX U
JEMOKPAaTUUECKUX [IEHHOCTEH;

e TOTOBHOCTbH BECTH COBMECTHYIO JIESITEILHOCTh B MHTEPECAX IPaKIaHCKOTO
oOllecTBa, Yy4yacTBOBaTh B CaMOYIpaBlI€HUM B 0Opa3oBaTEIbHOMN
OpraHu3aluy,;

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

e TOTOBHOCTh K TYMAaHUTAPHOU U BOJOHTEPCKON NEATEIbHOCTH.

NATPHOTUYECKOTOBOCTIMTAHMUSA:

e CchOPMUPOBAHHOCTH POCCUNCKOU TpakaHCKOU WJICHTUYHOCTH,
MaTpUOTHU3Ma,

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

AYXOBHO-HPABCTBEHHOTOBOCITUTAHUS

e cpOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, 3TUUECKOTO TOBEJICHNS;

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

e OCO3HAHME JIMYHOI'O BKJIaJla B HOCTPOEHUE YCTOMYMBOIO OyAYIIEro.

ICTETUYECKOTOBOCTIMTAHMS

e DOCTETHMYECKOE OTHOIIEHHWE K MHPY, BKJIOYAs JCTETHUKY HAYy4YHOTO

TBOPYECTBA, MPUCYLIEr0 (PU3NUECKON HAYKE.
TPY/10OBOTOBOCTIUTAHMSL:



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.

IKOJOTHYEeCKOTOBOCIIUTAHUS .

c(hOpMUPOBAHHOCTb KOJOTUYECKOW KYJIbTYphl, OCO3HaHUE TJI100aTbHOTO
XapakTepa IKOJIOTUUECKUX MPoOeM;

IUTAHUPOBAHHUE M OCYIIECCTBICHUE JICMCTBUUA B OKpYXXalOUIEW cpene Ha
OCHOBE 3HAHMS LIEJIEN YCTOMYMBOTO Pa3BUTHS YEIOBEUECTBA,;

pacIIMpEeHUE OIbITa JEATEIBHOCTH 3KOJOTMYECKON HAIMpPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HaHUI 10 (PUBHKE.

HEHHOCTUHAYYHOTOIIO3HAHHSA

c(OpMHPOBAHHOCTHh MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3NYECKOU HAYKH,

OCO3HAaHWE IIEHHOCTH HAyYHOW JEATEIILHOCTH, TOTOBHOCTH B IIPOIECCE
M3ydYeHUs (QU3MKA OCYIIECTBIATh IPOSKTHYIO M HCCIEI0BATEIbCKYIO
NeATEIbHOCTh UHAUBUAYAJIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATDBI

ITo3naBaTe/ibHbIE YHUBEPCAJIbHbIE Y4YeOHbIE 1eHCTBUA
Ba3zoBblesiornueckue1eicTBYA

CaMOCTOSITEIbHO ~ (pOPMYNUPOBATh W  AKTyallM3UpOBaTh MpoOJeMy,
paccMaTrpuBaTh €€ BCECTOPOHHE;

OIPENEIIATh LENU NEATEIBHOCTH, 3a1aBaTh IMApaMETpPbl U KPUTEPUU HUX
JTOCTUKEHMUS,

BBISBJISITH 3aKOHOMEPHOCTH M IPOTHUBOPEYUsST B PAaCCMATPUBAECMBIX
(U3UYECKUX SIBICHUSX;

pa3palaThiBaTh IJIAH PEIICHUS NPOOIEMbI C YUETOM aHalnM3a UMEIOLIUXCS
MaTEepUAIbHBIX U HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb, OLICHUBATh COOTBETCTBUE
pe3yJIbTATOB LIEJISIM, OLIEHUBATh PUCKU ITOCIIECICTBUN IESITEIbHOCTH;
KOOPAVUHUPOBaTh U BBINOJHATH pabOTy B  YCJIOBUAX PEATBHOIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOI'O B3aUMOJICUCTBUS;

pPa3BUBATh KPEATUBHOE MBIILJICHUE MPU PEUICHUU KU3HEHHBIX NPOOJIEM.

Ea30Bblel/lCCHeHOBaTEHLCKHeHeﬁCTBHH:

BIIAJICTh HAYYHOW TEPMHUHOJIOTHEH, KIIOYEBBHIMU MOHSATUSIMH M METOJIAMH
bu3NYecKoN 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;

OIICHUBAThI0CTOBEPHOCTbUH(MOPMAIUH;

UCIIOJIB30BaTh CpelcTBa HMHPOPMAIMOHHBIX M KOMMYHHKaIIMOHHBIX
TEXHOJIOTUA B  PEUICHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX W
OpraHU3alMOHHBIX 3a7a4 C COOJIIoJCHUEM TPEOOBAHUNM HPrOHOMUKH,
TEXHUKU O€30MacHOCTH, TUTHUEHBI, pecypcocOepekeHus, IMPaBOBBIX W
ATUYECKUX HOPM, HOPM MH(OPMALIMOHHON 0€30MacHOCTH,

CO3/1aBaTh TEKCThl (PU3UUECKOTO COAECpPKAHUS B pa3IMUHbIX (hopMarax c
y4€TOM Ha3HaueHusi HHGOpPMALMU U UENEeBOW ayAUTOpUM, BBIOUpas
ONTUMAJIbHYIO (OPMY MPEACTABICHUS U BU3yIU3ALINH.

KOMMyHI/IKaTI/IBHLICYHI/IBepCaHLHbley‘leﬁHbleI{eﬁCTBI/Iﬂ:



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 J1aBaTHOIICHKYHOBBIMCHUTYAIIUSIM;

e pacmupsATh paMKd ydyeOHOro TpeAMEeTa Ha  OCHOBE  JIMYHBIX
NPEeANOYTCHUH;

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

e OLICHUBATHIIPUOOPETEHHBINOMBIT;

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

CaMOKOHTPOJIb, SMOLUMOHAJIbHBIHUHTEJJIEKT:



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 HJCAIBHOTO OJHOATOMHOrO rasza, paboTa HIEaIbHOrO rasa,
OTHOCUTEJNIbHAsE BJIAXHOCTh Bo3ayxa, KIIJ[ wupeansHOro 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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Paznea 1.9JIEKTPOAUHAMHUKA

bubmnoreka IIOK
11 Marmirroerone 14 https://m.edso00.ru/39859ef1
bubmnoreka IIOK
12 UICKTPOMATHHTHAAHH Y KIS 13 1 https://m.edso00.ru/39859¢f1
Uroronopaz ey 27

Pa3gen 2. KOJIEBAHUS 1 BOJIHbBI

bubmnoreka IIOK
21 Mexantuieckiekoetatis 10 https://m.edso00.ru/39859ef1
bubmnoreka I1OK
2.2 DeKTpOMarHUTHBIEKOJIE0aHU 15 htts://m. edsoo.ru/39859f1
53 MexaHn4decKkue 1 10 1 bubmnoreka I1OK
' 3JIEKTPOMATrHUTHBIEBOTHBI https://m.edso00.ru/39859ef1
bubmnoreka IIOK
24 Omrritia 25 1 https://m.edso00.ru/39859ef1
Hroronopasz ey 60
Pa3znen 3.0CHOBBI CHEIIUAJIbBHOM TEOPUU OTHOCUTEJIBHOCTH
bubmnoreka IIOK
31 Octoer CTO > 1 https://m.edso00.ru/39859ef1
Uroronopaz ey )

Pasznen 4 KBAHTOBAS ®U3UKA




41 KopnyckynsipHo- 15 bubnnorexa [JOK
' BOJIHOBOM IyaIu3M https://m.edso00.ru/39859¢f1
bubmnoreka I1OK
4.2 busikaatoma > https://m.edso0.ru/39859¢f1
43 ®u3uKa aTOMHOTO fA/1pa U 5 bubnuoreka [JOK
' 3JIEMEHTAPHBIX YaCTHI https://m.eds00.ru/39859¢f1
Hroronopasz ey 25

Paznea 5.9JIEMEHTBI ACTPOHOMHUU U ACTPOPU3UKHU

51 DNEeMEHTHIaCTPOHOMUU U 12 bubnuoreka [JOK
' acTpou3uKu https://m.edso00.ru/39859¢f1
Uroronopazaeny 12
Pa3zaen 6.OM3UUYECKHN TIPAKTUKYM
. bu6mmoreka [JOK
6.1 DUSHIECKHHTPARTHIYM 16 16 https://m.eds00.ru/39859¢f1
Hroronopasz ey 16
Pa3nen 7.0OBLIAIOIIEE IOBTOPEHUE
Cucremarusanus u 00001IeHIE
€IMETHOTO COZIepKa
7.1 EEBII’[I‘I\:, T:HTZJIBHiCEI/I o 15 bubmorexa [JOK
' e ’ https://m.eds00.ru/39859ef1
nproOPETEHHOTO IPU U3YIEHUN
kypca ¢ms3uku 10 — 11 kmaccoB
Uroronopaszneny 15
p 10 bubmnoreka I1OK
e3cpBHOCBpEMA https://m.eds00.ru/39859¢f1
OBUIEE KOJIMYECTBO YACOB I10 170 16




I[TPOTPAMME




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLNECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI 1JIS1 YHEHUKA

» dusuka. Mexanuka, 10 kimace/ Msxkumies I'.51., CunsikoB A.3., O01iecTBo ¢
OTPaHUYEHHON OTBETCTBEHHOCTHIO «/[PODA»; AKIIMOHEpHOE 00IIIECTBO
«3marensctBo «lIpocBemienne»

» ®dusuka. MonekymsipHas ¢pusuka. Tepmoannamuka, 10 kinace/ Mskuies
I'.4., CunsikoB A.3., OO011eCTBO ¢ OrPaHUYEHHON OTBETCTBEHHOCTHIO
«JIPODA»; AknimonepHoe obmectBo «M3aarenpctBo «IIpocBerienne»

» dusuka. Dnekrpoannamuka, 10-11 kimaccel/ Mskuiues I'.51., CunsikoB A.3.,
OO0111eCTBO C OTPAaHUYEHHOW OTBETCTBEHHOCTHIO «/[PODA »;

AxknmonepHoeoOiectBo «M3aatensctBo «IIpocBemienne»



