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INOACHUTEJIBHASA 3AIINCKA

[Tporpamma no ¢usuke Ha ypoBHE cpeaHero obmiero odpa3oBanusi pazpaboTaHa Ha OCHOBE
IOJIOKEHUH U TpeOOBaHMM K pe3ysibTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTeibHON MpPOrpaMMBbl,
npencrasieHubix B ®I'OC COO, a takke ¢ yuéroMm ¢eaepanpHOl paboyeil MporpamMmmbl
Bocnutanus ¥ Konuenuuu npenosnaBanus yueOHoro npenmera «®dusnka» B 00pa3oBaTesbHbBIX
opram3anusax Poccuiickoit  ®@eaepanuu, peamu3yiOINIMX OCHOBHBIE  00pa3oBaTEIbHbBIE
POTrpaMMBl.

[Tporpamma 1o (usuke onpeaensier 00sA3aTeIbHOE MPEIMETHOE COJIEP)KAaHHUE, YyCTaHABIUBACT
PEKOMEH/IYEMYIO [0CIIe10BaTEIbHOCTh U3YUEHUS TEM M Pa3JesIoB Y4eOHOro MpeIMeTa ¢ yuéToM
MEXIPEAMETHBIX M BHYTPHUIIPEAMETHBIX CBsI3€HM, JIOTMKM Y4YeOHOIo mpolecca, BO3PACTHBIX
ocobeHHocTel oOyuwaromuxcs. IIporpamma no ¢usuke [Ha€r MNpeAcTaBIEHUE O IeNsX,
coJiepKaHnu, OOIIeH cTpaTeruu oOydeHUsl, BOCIIUTAHHUS M PAa3BUTUS 00YUYAIOIIMXCS CPEACTBAMU
yueOHoro npenmera «Pu3nka» Ha yriryOJIEHHOM ypOBHE.

N3yuenne Kypca GHU3UKM YrayOJIEHHOTO YpPOBHS MO3BOJSET pPEaTM30BaTh  3a/1a4d
npo¢eCCHOHATIBLHON OpPHEHTAIMK, HAlpaBJIEHO HA CO3JlaHME YCIOBMH Ul MpPOSBICHUS CBOMX
UHTEJJICKTYaJIbHBIX W TBOPYECKHUX CIOCOOHOCTEH KaXIbIM O0Yy4arolMMCs, KOTOpPbIE
HEOOXOAUMBI JJIi  NPOJOJDKEHUs 00pa3oBaHMs B OpraHu3alusaX HpogecCHOHAIbHOIO
00pa30BaHus 10 Pa3IMYHBIM PU3UKO-TEXHUIECKUM U HHKCHEPHBIM CIIEIIHATIbHOCTSIM.

B mnporpamme no Qusuke onpenensoTcs IUIaHUPYEMble pe3ysbTaTbl OCBOEHHs Kypca
¢u3uKkn Ha YpOBHE CpeaHero oO0mero oOpa3oBaHMA: JIMYHOCTHBIC, MeETalpeMETHBIE,
npeaMeTHele (Ha yriayOnéHHoM ypoBHe). HaydHO-MeTo1010rn4eckoil OCHOBOM i1 pa3paboTKu
TpeOOBaHUI K JIMYHOCTHBIM, METAIPEIMETHBIM U IMPEAMETHBIM pe3ysibTaraM OOydaroluxcs,
OCBOMBILHUX MPOrpaMMy 1o GU3MKE Ha YPOBHE CPEJHEro 001Iero oopa3oBaHus Ha YIrIIyOJIEHHOM
YPOBHE, SIBJISIETCSA CUCTEMHO-/ESTEIbHOCTHBIN MOAXO/.

[Tporpamma 1o ¢pu3uKe BKIHOYALT:

IUTAHUPYEMBIE PE3yJbTaThl OCBOCHHS Kypca (U3MKU Ha YriayOJI€HHOM YpOBHE, B TOM 4YHCIIE
IpPEMETHBIE PE3YJIbTAThI 10 T0/1aM 00YUYEHUS;
coJepkanne yueOHoro npeamera «Ou3uKay 1mo rogaM o0ydeHHUs.

[IporpamMa 1o ¢u3MKe HMeeT NPUMEpPHBIH XapakTep M MOXKET OBbITh HCIOJIb30BaHa
YUUTEISIMU (PU3UKHU [T COCTABIIEHUSI CBOUX Pa0OUUX MPOTPaMM.

[Tporpamma 1o ¢u3uKe He CKOBBIBAET TBOPUECKYIO MHULIMATHBY yUUTeNEH U NpeaoCcTaBseT
BO3MOXKHOCTH JUISl pealii3alliy Pa3InYHbIX METOJANYECKUX MOAXO0JI0B K MPENoJaBaHuI0 (PU3UKU
Ha yriayOJ€HHOM YpOBHE MPH YCIIOBHH COXPAaHEHUs 00s13aTeIbHOM YacTh CoJiepKaHus Kypca.

®dusnka KaKk Hayka 0 HauOoJiee OOMIMX 3aKOHAX MPUPOJBI, BBHICTYIAsl B KA4eCTBE yu4eOHOTO
npeaMeTa B IIKOJIe, BHOCUT CYLIECTBEHHBIH BKJIJ B CHUCTEMY 3HaHUI 00 OKpyXKarolleM MUpe.
[konpHBIH Kypc (GU3UKH — CHCTEMOOOpA3YIOUUN JJIs €CTECTBEHHO-HAYYHBIX Y4E€OHBIX
IPEIMETOB, TOCKOJIBbKY (PU3MUECKUE 3aKOHBI JIS)KAaT B OCHOBE IPOLIECCOB U SIBIECHUH, U3y4aeMbIX
XuMHel, Ouonorue, ¢usmdeckoil reorpadueir u acrpoHomueit. Mcnonp3oBaHue n akTHUBHOE
npUMeHeHHe (U3UYECKUX 3HAHUM ONpeaenusio XapakTep U OypHOE Pa3BUTHE Pa3zHOOOpPA3HBIX
TEXHOJOTMl B cdepe DSHEPreTHKH, TPAHCIOPTa, OCBOEHHUS KOCMOCA, TIOJYYEHHS HOBBIX
MaTepHajoB C 3aJaHHBIMU CBoOWcTBamMH. M3ydeHune (U3MKM BHOCHT OCHOBHOW BKJIAJ B
(GopMUpOBaHHE €CTECTBEHHO-HAyYHOW KapTUHBI Mupa oOydwaromierocs, B (popMHUpOBaHUE
YMEHUH NPUMEHATh HAY4YHbIH METOJ] TO3HAHUS ITPU BBIIOJIHEHUN UMHU YU€OHBIX UCCIIEOBAHUI.

B ocHOBY Kypca ¢u3uKM Ha ypOBHE CpEIHEro OOIIEro 0O0pa3oBaHUS MOJOXKEH PS HICH,
KOTOpBIE MOKHO pacCMaTpUBATh KaK MPUHIUIIBI €70 IOCTPOEHUSI.

Hoea yenrocmunocmu. B cOOTBETCTBUU C HEW KypC SIBISETCS JJOTMYECKH 3aBEPUIEHHBIM, OH
COJICPKUT MaTepuall U3 BCEX pa3/esioB (PM3UKH, BKIIOUAET KaK BOMPOCHI KIACCHUECKOW, TaK U
COBPEMEHHOM (PU3UKH.

Hoesn zenepanuzayuu. B cOOTBETCTBUM ¢ Hell MaTepuas Kypca GU3MKU O0bETUHEH BOKPYT
¢usnueckux Tteopuil. Bemgymmm B Kypce sBusieTrcss (OpMUPOBAHHE MPEJCTaBICHUN O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BELIECTBE U IOJIE.



Hoea cymanumapuszayuu. E€ peanuzanus NpearnojaracT HUCIOIb30BaHUE I'YMaHUTapHOIO
noTeHuana GU3N4YecKoil HayKu, OCMBICIIEHUE CBSI3U Pa3BUTHUS (PU3HMKU C Pa3BUTHEM OOLIECTBA,
a TaK)Ke ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U 3KOJIOTMYECKHUMHU TPOoOIeMaMu.

Hoea npuknaonoin nanpasnennocmu. Kypc ¢puszuku yriyOnEHHOro ypoBHS Ipearosaraer
3HAKOMCTBO C IIUPOKAM KPYTOM TEXHHUYECKMX M TEXHOJIOTMYECKHX HPUIOKEHUN H3y4eHHBIX
Teopuil M 3akoHOB. llpm 3TOM paccMaTpuBarOTCsS Ha ypOBHE OOIIMX NPEACTABICHUH U
COBPEMEHHBIE TEXHUYECKUE YCTPOUCTBA, U TEXHOJIOTHH.

Hoea rKkonocuzayuu peanu3yercss IMOCPEIACTBOM BBEAEHUS DJIEMEHTOB COJAEp)KaHUs,
MNOCBALIEHHBIX 3KOJIOTMYECKUM Tpo0IeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHBI C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKXKe 00CyKAeHUs Ipo0IeM palliOHAIBHOIO PUPOIOIO0Ib30BAHUS U
HKOJIOTHUECKOM Oe30MacCHOCTH.

OcBoeHue cozepkaHusi MPOrpaMMbl MO0 (PU3MKE JOJKHO OBITh IOCTPOEHO HA MPUHIMIAX
CHCTEMHO-IEATEIIbHOCTHOTO 1oaxo/a. st GU3UKU peann3aius 3TUX NPUHIUIIOB Oa3upyeTcs Ha
UCIOJIb30BAHUU CaMOCTOSATEJIBHOTO AKCIEPUMEHTa KaK IMOCTOSIHHO JEeWCTBYHOLIEro (hakropa
yuebHoro mpomecca. Jlng yriyOa€HHOTO ypOBHSI — 3TO CHCTEMa CaMOCTOSATEIBHOTO
YUEHHUYECKOr0 SKCIIEPUMEHTa, BKJIIOYAIOIIEr0 (PPOHTAIbHBIE YYEHHUYECKUE OIbITHI IpU
U3y4eHHUH HOBOTO MaTepuasa, JiaboparopHbeie padoTbl u paboThl mpakTukyma. I[lpu sTOoM
BO3MOXHBI /IBa crioco0a peayn3anuu pU3HUECKOro MpakTukyma. B mepBom ciydyae MpakTUKyM
npoBoauTca au6o B koHue 10 m 11 kiaccoB, MO0 mocie mepBoro ¥ BTOPOro IMOJYTOAMM B
KaXJIOM M3 3THX KjaccoB. Bropoil crnoco® — 3To mHTerpauus paboT NpakTHKyMa B CHCTEMY
71a00paTOpHBIX padoOT, KOTOPHIE MPOBOMATCS B Mpolecce u3ydeHus paszaena (temsl). [Ipu stom
o paboTaMH NMPaKTUKyMa HOHUMAETCsl CAMOCTOATENbHOE MCCIIEJ0BAHNE, KOTOPOE ITPOBOJAUTCS
0 PYKOBOJCTBY CBEPHYTOTO, 000OIIEHHOTO BUIa O3 TIOMIArOBON HHCTPYKITHH.

B nporpamme no ¢usuke cucrtema yd4eHHMYECKOTO HKCIEPUMEHTA, JaOOpaTOpPHBIX pabdoT U
NpaKTUKyMa MPEICTaBIeHa €NHBIM ITepedHeM. BbIOOp TeMaTuku JUIst 3TUX BHJIOB YICHUYECKHUX
IPAaKTUYECKUX PAabOT OCYLIECTBISETCS Y4aCTHHUKAaMM 0Opa3oBaTeNbHOIO Mpoliecca MCXOIsd U3
0COOEHHOCTE TMOYpPOYHOTrO IUTAHUPOBAHHS M OCHamleHWss KaOuneta ¢usuku. llpm sTOM
oOecrieunBaeTcsi OBJAJIEHUE OOYYAIOUIMMHUCA YMEHUSMHU IPOBOAUTH TNpPSMblE M KOCBEHHbIE
U3MEpPEHUs, MCCICIOBAHUS 3aBHCUMOCTEH (M3NYECKUX BEJIWYMH W IOCTAHOBKY OIBITOB IIO
IPOBEPKE MPEIOKEHHBIX THUIIOTES.

Bornbioe BHIMaHUE yAENsSeTCs PEIIEHUI0 PACYETHRIX M KAUeCTBEHHBIX 3ajad. [Ipu aTom [utst
pacy€THBIX 3a7ay NPHOPUTETOM SBISIIOTCA 3a7aydl C SBHO 3aJaHHOM M HESIBHO 3aJaHHOU
(bu3nIecKoil MOJIENBI0, TTO3BOJISIONINE MTPUMEHSITh U3yYCHHbBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK
U3 OJHOTO pa3jiena Kypca, Tak MU MHTErpupysl NpUMEHEHHE 3HAaHUM U3 pa3HbIX pasnenoB. Jlus
Ka4eCTBEHHBIX 3a/la4 TMPHOPUTETOM SBISIIOTCA 3aJaHWs Ha OOBsICHEHUE/Tpe/IcKa3aHne
NpOTEeKaHUs (PU3UUECKUX SIBJICHUH U MPOLIECCOB B OKPY)KaOLIeH >KU3HM, TpeOyromue BbiOopa
(bu3nIecKoil MOIeNH ISl CUTYalluy PAaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B  coorBerctBum ¢ TpeboBanusmu ®I'OC  COO kK  MarepuambHO-TEXHHUYECKOMY
o0ecrieueHn0 y4yeOHOro mnpoiiecca Kypc (U3MKH YrIIyOJIEHHOTO YpPOBHS HA YPOBHE CpPEIHErO
o0miero o0pa3oBaHUs JOJDKEH HM3y4aTbCs B YCIOBHUSX IpeIMeTHOro kabuHera. B kaOunere
(GU3HKH T0JIKHO OBITH HEOOXOMMOE 1a00paTOpHOE 00OPYAOBAHUE IS BBHIIIOJTHEHUS YKa3aHHBIX
B IIporpaMMe Mo (pu3nke y4eHHYECKHUX OIBITOB, Ja0OpaTOPHBIX pabOT M paboT MpPaKTUKyMa, a
TaKXe JIEMOHCTPAIIMOHHOE 000py/I0OBaHHE.

JlemoHcTpanoHHoe o0OopyaoBaHue (GOpMHUPYETCSI B COOTBETCTBHUM C  MPHUHLIUIIOM
MUHHMAaJIHHON JOCTATOYHOCTH M O0ECTEUYMBACT IMOCTAHOBKY IEPEUNCICHHBIX B MPOrpaMMe T10
¢u3uKe KIIOUEBBIX JEMOHCTPALMH JUIsI MCCIEIOBAHUS HM3y4aeMbIX SBJICHUH M IPOLECCOB,
IMITUPUYECKUX U PYHTaMEHTAITBHBIX 3aKOHOB, UX TEXHUYECKHUX MPHUMEHEHHH.

JlaGopaTtopHoe 000pyAOBaHUE AJISl YUEHHUUECKUX MPAKTHUECKUX paboT GopMHUpyeTcs B BUJIE
TEMAaTHYECKUX KOMIUIEKTOB W 0OecreumBaeTcs B pacyére OIHOTO KOMIUIEKTa Ha JIBYX
oOyyaromuxcs. TemaTnyeckue KOMIUIEKThI J1abopaTOPHOro OOOpYJIOBaHUS JOJKHBI OBITh
MIOCTPOCHBI Ha KOMITJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IHU(PPOBBIX MPHOOPOB, a TaKKe
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LU(POBBIX JIAOOPATOPHIi.



OCHOBHBIMU 1IETISIMU U3Y4€HUS (GPU3UKU B 00IIEM 00pa30BAHUU SIBIISIOTCS:

(GopMHpOBaHHE MHTEpEca M CTPEMIJIEHUS OOYYarOLIMXCS K HAYYHOMY M3YYEHHIO IPUPOBI,
pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
pa3sBUTHE NPEACTABICHUI O HAYYHOM METOJIe MT03HaHUSA U (POPMUPOBAHHME HCCIEI0BATEIBCKOIO
OTHOILIEHHSI K OKPYKAIOLINM SIBJICHUSM;

(GopMHpOBaHHE HAyYHOI'O MHUPOBO33PEHMS KaK pe3yjbTaTa H3Y4E€HUS OCHOB CTPOCHMS
MaTepuu U pyHAaAMEHTATbHBIX 3aKOHOB (PU3HKH;

(dopmHpoBaHHe yMEHUH OOBACHATH SIBJICHUS C MCIOJIb30BaHHMEM (DU3MUECKUX 3HAHUN U
HAyYHBIX J10Ka3aTEJIbCTB;

(dopMHpoBaHUE MPEICTaBICHUN 0 PO (PU3MKU JJI PA3BUTHUS JIPYTUX €CTECTBEHHBIX HAYK,
TEXHHUKH U TEXHOJIOTHi;
pa3sBUTHE NPEICTaBICHUN O BO3MOXKHBIX cepax Oyaymied npodecCHOHaIbHON IesTeIbHOCTH,
CBSI3aHHBIX C (PU3UKOI, TOJATOTOBKA K AaJbHEHIIeMy 00Y4EeHHUIO B 3TOM HAIPaBJICHUU.

JocTiwkenne 3Tux 1eneil obecrneuuBaeTcs pelIeHUEeM CIEAYIOIIMX 3aJad B Ipolecce
U3ydeHHs Kypca GU3MKU Ha YPOBHE CpeHEro o01ero o0pa3oBaHus:
npuoOpeTeHNe CUCTEMbI 3HAaHUH 00 00IIMX (U3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPUSX,
BKIIIOYAass MEXaHWKY, MOJICKYJISPHYIO (HU3UKY, ODJICKTPOJAWHAMHKY, KBAaHTOBYIO (GHU3UKY U
3JIEMEHTHI ACTPOPU3UKU;

dopmMupoBaHUE YMEHHH MPUMEHSATh TEOPETUYECKHE 3HAHUS ISl OOBSCHEHUS (U3NIECKUX
SIBJICHUH B IPUPOJE U JUISL IPUHATHUS NPAKTUUECKUX PELICHUN B IIOBCEIHEBHON )KU3HU;
OCBOCHHE CIIOCOOOB PEIICHHUs PA3IMYHBIX 3371a4 C SIBHO 33JJaHHON (U3MUECKON MOJIENbI0, 3a/1a4,
[OJPa3yMEBAIOIUX CAMOCTOSTEIbHOE CO3/laHhe (PU3MUECKOW MOJENH, afeKBaTHOH YCIOBUSAM
3a/1a4M, B TOM YHUCJIE 33]1a4 NHKEHEPHOTO XapaKTepa;

[OHUMaHWe (PU3MUECKUX OCHOB M IPUHIMIIOB JEHCTBUSA TEXHUYECKUX YCTPOICTB MU
TEXHOJIOTMYECKHX IPOLIECCOB, UX BIUSHUS Ha OKPYKAIOLIYIO CPENY;

OBJIQJICHUE METOJJaMHM CaMOCTOSITEJIbHOIO IUIAHMPOBAHUS M HIpPOBEIEHUs  (PU3MUECKUX
HKCIEPUMEHTOB, aHajlu3a W UHTEpIpeTauud UH(GOpMaLUU, OIpPEIEICHHs] JIOCTOBEPHOCTU
HOJIy4EHHOT'0 pe3ysbTara;

CO3JaHME YCIIOBUHM Il pa3BUTHUA YMEHHH NPOEKTHO-UCCIIENI0BATEIbCKON, TBOPYECKOM
NeSITeIbHOCTH;

pa3BHUTHE HHTEpeca K chepam MpodeccrnoHalbHOMN 1eATeIbHOCTH, CBSI3aHHON ¢ (PU3UKOM.

B cootBerctBum ¢ tpedosanusmMu PI'OC COO yriayOnéHHbIN ypOBEHb U3y4eHUs y4eOHOTO
npeamera «du3ukay Ha YpOBHE CpPeAHEro 001ero o0pa3oBaHHs BHIOMPAETCS OOyJarOIIUMMUCH,
IUTAHUPYIOIIMMHU  TIPOJIOJKEHHE O0pa3oBaHMs 10 CIELUAIBHOCTAM (DPU3UKO-TEXHUYECKOTO
npous.

Ha n3yuenue ¢usuku (yriayOnéHHBIH YpOBEHb) HA YPOBHE CPEIHEr0 OOIIero o0pa3oBaHMs
otBoautcs 340 gacos: B 10 kimacce — 170 vacoB (5 yacoB B Hezento), B 11 kiacce — 170 yacos (5
9JacoB B HEJIEIIO).

[Ipennaraemelii B mporpaMMe 1o (u3Mke nepeueHb JabopaTOpHbIX M MPAKTUYECKUX padoT
SBIISIETCS PEKOMEHIOBAaHHBIM, YYHMTENb JI€laeT BbIOOp MpPOBEAEHUS J1a0OpaTOpHBIX paldoT U
OTBITOB C YUYETOM MHIUBUAYATIbHBIX OCOOEHHOCTEN 00yUYarOLIUXCS.



COJAEP/KAHUE OBYYEHUA
10 KUIIACC

Pa3nen 1. Hayunblii MeTO MO3HAHNSI IPUPOBI.

Ouzuka — (yHaaMeHTanbHas Hayka o mpupojae. HaydHblil MeTo] MO3HaHHS M METOIbI
UCCIIeIOBaHMS (PU3NICCKUX SBIICHUH.

DKCHepUMEHT M TeOopus B Mpollecce MO3HaHUS Mpupoabl. HabnrogeHue u 3KCEepUMEHT B
dusuke.

CnocoObl u3MepeHusi (U3MYECKUX BEIUYMH (QHAIOTOBBIE W LMU(POBbBIE H3MEPUTEIbHBIC
puOOpbI, KOMIIBIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[Torpemnoctu n3mMepeHnit GU3nYecKrX BeIUUUH (aOCONIOTHASI U OTHOCUTEINbHAS ).

MonenupoBanue (GpU3MUECKUX SBICHUHA W TPOIECCOB (MaTephalibHAs TOYKa, aOCOIIOTHO
TBEPIOE TeI0, UieanbHasl )KUIKOCTh, HJICAbHBIN T'a3, TOUCUHBIH 3apan). [ unoreza. ®uznueckuit
3aKOH, TPAaHULIbI €ro NpuMeHUMOCTH. Dusndeckas Teopus.

Ponp um mecto ¢u3uku B (QOPMHUPOBAHUU COBPEMEHHOW HAy4YHOW KapTUHBI MHUpPA, B
IPAKTUYECKOHN AEATEIbHOCTH JIIOIEH.

Yuenuueckuit sxkcnepumenm, nabopamopmnsie pabomoi, npaKmukKym.

W3mepenne cuibl TOKA M HAMPSIKEHUS B LIETH MTOCTOSIHHOTO TOKA MPU MOMOIIK aHAJIOTOBBIX
U IIU(PPOBBIX U3MEPUTEIBHBIX TPUOOPOB.

3HakoOMCTBO ¢ IudpoBoii naboparopueil mo ¢usuke. Ilpumepsl n3MepeHus: (GUINIECKUX
BEJIMYMH IIPU MIOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Pa3nen 2. Mexanuka.
Tema 1. Kunemamuka.

Mexanunueckoe nBukeHue. OTHOCUTENBHOCTh MEXaHUUECKOTO ABMKEeHUs. CucTreMa oTcUETa.

[Tpsimast u oOpaTHast 3a1a4U MEXaHUKH.

Pannyc-BekTOop MarepuanibHOM TOYKH, €r0 MPOEKIMM Ha OCH CHUCTEMBl KOOpPJIMHAT.
Tpaexropus.

[lepemerienne, ckopocTh (CpeAHsisi CKOPOCTb, MIHOBEHHAs CKOpPOCTb) U YCKOPEHHE
MaTepualbHOM TOYKH, UX MPOEKIMU HA OCU CHCTeMbl KoopAuHaT. ClioKeHHe NMepeMEIeHU 1
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE U PABHOYCKOPEHHOE MPSMOJIMHENHOE IBUKEHUE. 3aBUCHUMOCTb KOOPJMHAT,
CKOPOCTH, YCKOPEHHS ¥ IIyTH MaTepUaIbHON TOYKU OT BPEMEHHU U UX TPAPUKHU.

CBoOonHOe majeHue. YCKOpeHne CBOOOJHOTro majaeHus. J[BukeHue tena, OpOIIeHHOTO MO
YIJIOM K TOPU30HTY. 3aBUCUMOCTH KOOPAMHAT, CKOPOCTH U YCKOPEHHUS MaTEPUAIbHOM TOUYKHU OT
BPEMEHH U UX rpaduKu.

KpuBonunerinoe nBukeHUE. [[BMKEHHE MATEpHAIBHOM TOYKH MO OKPY>KHOCTH. YTJIOBAas U
nuHeHass ckopocTh. llepuox m wacrota obOparienus. LleHTpocTpeMuTenbHOE (HOPMAIbHOE),
KacaTeJbHOE (TaHI€HIIMAIBHOE) U TIOJTHOE YCKOPEHUE MaTepHaIbHOM TOUKH.

TexHU4ecKne yCTpOUCTBa U TEXHOJIOTUYECKUE MPOLECCHI: CIIUIOMETP, ABUKEHUE CHAPAJIOB,
LETHbIE, eCTepEHYaThIe U PEMEHHBIC MTepeIayn, CKOPOCTHBIC TU(PTHI.

Hemoncmpayuu.

Mogenb cucTeMbl 0TCUETa, UIUTFOCTPAIINS KHUHEMATUUYECKUX XapaKTEPUCTUK JBUKEHUS.
CriocoObI uccae10BaHus ABIKECHUN.

Wnmoctpanus npeaenbHoro nepexoaa U n3MepeHrne MrHOBEHHON CKOPOCTH.
[TpeoOpazoBaHre ABMKEHUI C UCTIOIB30BAHUEM MEXAHU3MOB.

[TageHue Ten B BO3IyXe U B pa3peKeHHOM IIPOCTPAHCTBE.

Habmronenue aBmxeHus Tena, OpoIIeHHOTO MO YTIIOM K TOPU30HTY U TOPU30HTAIBHO.
HampaBnenue ckopocTy npu ABMKEHUHU IO OKPYKHOCTH.

[TpeoOpa3oBaHue yrioBoil CKOPOCTH B PEIYKTOpE.

CpaBHEHHME MyTEW, TPACKTOPHiIl, CKOPOCTEH IBHXKEHHS OJHOTO M TOTO K€ Tella B Pa3HBIX
cUCTEMax OTCYETa.



Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeul, npaKmuKym.

N3yueHnne HepaBHOMEPHOTO JIBM>KEHHUS C LIEJIBIO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

N3Mepenne yCcKOpeHHs MpU NPSIMOJIMHEMHOM PABHOYCKOPEHHOM JABUYKEHHUU 0 HAKJIOHHOM
IIJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITYTH OT BPEMEHHU MPU PAaBHOYCKOPEHHOM JABUKEHUU.

H3mepenne yckopeHus CBOOOJHOTO MajeHUs (PEKOMEHJIOBAHO HCIOJIb30BaHHE LU(pPOBOH
nabopaTopun).

W3yueHue NBHXKEHUS Tena, OPOIIEHHOrO ropu3oHTanbHO. [IpoBepka rumores3sl 0 MpsiMON
MPONOPIUOHAIBHON 3aBUCUMOCTH MEX/1Y JAIBHOCTHIO MOJIETA U HAYAJIbHOM CKOPOCTHIO TeJa.

N3yuenue ABMKEHUS Tena M0 OKPYKHOCTH C IOCTOSHHOM IO MOJIYJIFO CKOPOCTBIO.

HccrnenoBanne 3aBUCUMOCTH IEpHOJa OOpamleHuss KOHWYECKOr0 MasTHHKa OT €ro
apamMeTpOoB.

Tema 2. /lunamuxa.

ITepBbiit 3akoH Hprotona. Muepuuanbabie cucteMbl oTcuéra. [IpuHIMN OTHOCUTEIBHOCTH
["anunes. HemnepuuanbHble CUCTEMBI OTCUETA (ONIPEAETIECHUE, IPUMEDHI).

Macca tena. Cuna. [IpuHImn cynepno3uimu Cuil.

Bropoii 3akoH HproTOHA 117151 MaTepUAIBHON TOYKH.

Tpetuit 3akoH HptoTOHA AJ1s1 MaTEpUAIIBHBIX TOUECK.

3aK0H BCEMUPHOTO TATOTEHUSI. DKBUBAJICHTHOCTD IPABUTAIIMOHHON U HHEPTHOM MacCHhl.

Cuna TsDKeCTH. 3aBUCHMOCTh YCKOPEHHS CBOOOJHOTO TMAaJeHUsi OT BBICOTHI HaJ
MOBEPXHOCTHIO TUIAHETHI W OT Teorpaduyeckoil MmupoThl. J[BrokeHHWE HEOSCHBIX TENl W UX
cnyTHUKOB. 3akoHbl Keruiepa. [lepBas kocMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec tena, IBUXKYIIErocsi C yCKOPEHHUEM.

Cuna tpenus. Cyxoe TpeHue. Cuna TpEeHHS CKOJBXEHUS M CHJIA TPEHHUS IOKOS.
Koaddurment tpenus. Cuiia CONMPOTUBIICHUS MPHU JBMKCHUU Tella B JKUIKOCTH HIIU Tase, e&
3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO JIBHKECHHUSL.

Hasnenue. ['unpocrarnueckoe nasienue. Cuna Apxumena.

TexHu4yeckne yCTpPOMCTBA U TEXHOJOIMYECKHME MPOLIECCHl: MOAIIMIHUKY, JIBUKEHUE
MCKYCCTBEHHBIX CITYTHHKOB.

Hemoncmpayuu.

Habmonenue nrkeHus Tel B MHEPIHUAIBHBIX M HEMHEPIMATBHBIX CUCTEMAaxX OTCUETA.

[IpuHIUIT OTHOCUTENBHOCTH.

Kauenne pAByx MWIMHIPOB WM IIApOB pa3HOM MacChl C OJMHAKOBBIM YCKOpPEHUEM
OTHOCHUTEJIbHO HEMHEPIIUAIBHOM CUCTEMBI OTCUETA.

CpaBHeHHE PaBHOJCHCTBYIOIIEH MPUIIOKEHHBIX K TETy CHJI C MPOU3BEACHUEM MacChl Tella Ha
€ro YCKOpEHHE B UHEPIIUAIBHOU CUCTEME OTCUETA.

PaBeHCTBO CHII, BOSHUKAIOIIMX B PE3YJIHTATEe B3aUMOICHCTBUS TEIL.

N3mepenne macc 1o B3auMoIEUCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOIBEME U MAJICHUU.

[{eHTpOOEKHBIE MEXAHU3MBI.

CpaBHEHHE CHII TPEHUS TOKOS, KAUE€HUS U CKOJIbKEHUSI.

Yuenuueckuit sxcnepumenm, nadbopamopnsvie padomel, npaKmuKym.

H3mepeHne paBHOACHWCTBYIOIICH CUJI TP ABMKEHUU OpycKa M0 HAKJIOHHOM MITOCKOCTH.

[IpoBepka THMOTE3bI O HE3aBUCHUMOCTH BPEMEHHM JBIKCHHS Opycka 10 HaKJIOHHOU
MJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €0 MACCHI.

HccnenoBanne 3aBHCHMOCTH CHJI YIPYTOCTH, BO3HHUKAIOMIUX B TPYXKHHE W PE3UHOBOM
oOpasiie, oT ux aedopMaruu.

N3yuenune ABUKEHUS CUCTEMBI TEJI, CBI3aHHBIX HUTHIO, IEPEKUHYTON Yepe3 JETKUi OJIOK.

W3mepenne kodduiimeHTa TPeHUS MO BEIWYMHE YIIOBOTO Kod(QHIMEeHTa 3aBUCUMOCTH

Frp(N).



HccnenoBanne OBMXKEHHS Opycka TI0 HAKIOHHOM TUIOCKOCTH C  TMEPEMEHHBIM
KO3 PUITMEHTOM TpEHUS.

W3yuenue aBuKEHUS Ipy3a Ha BAJLy C TPEHHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomotHO TBEpHoe Teno. IlocTynarenbHoe M BpallaTeIbHOE JBH)KEHUE TBEPAOIO Tea.
MOMEHT CcHJIbl OTHOCUTENBHO OCH BpamieHus. [lnedo cunbl. CrnoxxkeHue Cuil, NPUIIOKEHHBIX K
TBEpAOMY Teny. LIeHTp TsxkecTu Tena.

VYcnoBust paBHOBECUS TBEPAOTO Tea.

VYcroitunBoe, HEYCTOMUMBOE, O€3pa3InuyHOE pABHOBECHE.

TexHu4eckue yCTporuCTBA U TEXHOJOTUUECKHE MPOLECChl: KPOHIITENH, CTPOUTENBHBIN KpaH,
pemeTyaTbie KOHCTPYKIUU.

Hemoncmpayuu.

VYcioBust paBHOBECHS.

Bunbl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

HccenenoBanue ycaoBuil paBHOBECUS TBEPIOTO TEJIA, UMEIOIIETO OCh BPALLEHHUS.

KoHcTpynpoBaHre KpOHIITENHOB U PaCYET CUIT YIIPYTOCTH.

N3yuenue ycTOMYMBOCTH TBEPAOTO TEJA, UMEIOLIETO MJI0MIA/b ONIOPHI.

Tema 4. 3akonvl coxpaneHusn 6 Mexanuxe.

NMnynsCc MarepuanbHOM TOYKH, CHCTEMbl MarepualbHBIX ToueK. LleHTp Macc cucrtemsl
MaTepHalbHBIX TOUEK. Teopema 0 JBHKEHNUH LIEHTpa Macc.

HMIynbC CUIIbl 1 U3MEHEHHE UMITYJIbCa Tea.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE BUXKEHUE.

MoMeHT wuMmnyiabca MaTepUANbHOM TOYKH. lIpencraBieHne O COXpaHEHMM MOMEHTA
MMITYJIbCa B IEHTPAJIbHBIX MOJISX.

Pabora cwibl Ha MaqoM KW Ha KOHEYHOM IepemeleHuu. ['paduueckoe mpencraBieHue
pabOTHI CHITBI.

MOIIHOCTD CHJIBL.

Kunernyeckass »Heprusi mMaTepuaibHOM Touyku. Teopema 00 H3MEHEHUWU KHHETUYECKOM
SHEPTUH MATEPUATILHON TOYKH.

IloreHuManpHble W HENOTEHUUanbHble cuibl. [loreHuumanbHas sHeprus. lloTeHumanbHas
SHEprus ynpyro aepopmupoBaHHOW NpyXuHbI. [loTeHIMaNbHAs 3HEPIUs Tela B OJHOPOJAHOM
rpaBUTALMOHHOM moJie. [loTeHlManbHas dHEpPrus Tejla B TPABUTALMOHHOM I10JI€ OJHOPOJHOIO
nrapa (BHyTpH U BHe 11apa). Bropas kocMudeckast ckopocTb. TpeTbst KocMUYecKasi CKOPOCTb.

CBs13b pabOThI HEMOTEHIIUAIBHBIX CHII C HI3MEHEHUEM MEXaHUYECKOW PHEPTHH CUCTEMBI TEIl.
3aKOH COXpaHEHMsI MEXaHUYECKON IHEPTHH.

VYipyrue u Heynpyrue CTOJIKHOBEHHUS.

VpaBHenue bepHymn s MACaTbHOM KUIAKOCTH KakK CIEICTBUE 3aKOHA COXPAHEHUS
MEXaHUYECKOW dHEPTUH.

TexHuuecKkne yCTPOWCTBA M TEXHOJOTHYECKHE IMPOUECCH: IBHKEHUE PAKET, BOJOMET,
KOnéEp, MPYXKUHHBIN MHCTOJET, THPOCKOII, (PUTYPHOE KaTaHUE Ha KOHbKAX.

Hemoncmpayuu.
3aKOH COXpaHEHUsl UMITYJIbCa.
PeaxkTnBHOE ABMKEHHE.
W3mepeHre MOIHOCTH CHUJIBI.
W3MmeHeHre sHepruy Tea MpU COBEPIIEHUN PadOTHI.
B3aumHble nipeBpallieHrss KWUHETUYECKON U OTEHUUAIBHOW SHEPTUN PU IEWCTBUU Ha TEJIO
CHJIBI TSYKECTU U CUJIBI YIIPYTOCTH.
CoxpaHeHue SHEpruH MU CBOOOTHOM MaJICHHH.
Yuenuueckuit sxkcnepumenm, nabopamopmuvie pabomot, npaKmukKym.
N3Mepenne umitynbca Teaa o TOpMO3HOMY Iy TH.



W3mepenue cuiibl TATH, CKOPOCTH MOJIEITH 3JIEKTPOMOOUIISI U MOLTHOCTH CHIIBI TATH.

CpaBHeHNE U3MEHEHHS UMITYJIbCA TENA C UMITYJIbCOM CHJIBL.

HccenenoBanue CoOXpaHEeHUsI UMITYJIbCA IIPU YIIPYTOM B3aUMOJECHCTBHH.

M3MmepeHne KHUHETUYECKOM SHEPTUHU TeJla II0 TOPMO3HOMY ITyTH.

CpaBHEHHE H3MEHEHUS TIOTCHIUAIBHON SHEPTUU NPY>KUHBI C paOOTON CHUIIBI TPEHHUSL.

Onpenenenue paboThl CHIIbI TPEHUS MPU JIBUKEHUU TeJIa 110 HAKJIOHHOMN IIOCKOCTH.

Pa3nes 3. MoJsiekyasipHasi (pM3MKa M TEPMOAUHAMHUKA.
Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU MEOPUU.

OcHOBHBIE TIOJIOXKEHUSA MOJEKyIspHO-KuHeTnueckod Tteopun (MKT), wux ombiTHOE
obocHoBanue. uddysus. bpoyHoBckoe nBmxeHue. XapakTep ABHKEHHMS M B3aUMOACHCTBUS
YacTull BelecTBa. Moienu cTpoeHus ra30oB, )KUJIKOCTEH U TBEPABIX TNl U O0OBACHEHUE CBOMCTB
BEIIECTBA Ha OCHOBE 3THX Mojenedl. Macca u pa3Mepbl Mosiekyn (aromoB). KommuectBo
BemectBa. [locTtostnaas ABoraapo.

TennoBoe pasHoBecue. Temmeparypa u crnocoObl e€ wusmepenus. lllkama temnepaTyp
enncus.

Mogenb uneanbHOro ra3a B MOJIEKYJISIPHO-KHHETUYECKONW TEOPUU: YACTHULBI Ta3a JBHKYTCA
XaO0TUYECKHU U HE B3aUMOJECHCTBYIOT JPYT C IPYTOM.

["a30BbIe 3aK0HBI. YpaBHeHUE MenaeneeBa—Knanelipona. AGcontoTHas TeMieparypa (Ikana
temneparyp KenpBuna). 3akon Jlanbrona. M3ompoieccel B HI€aJbHOM raze € MOCTOSHHBIM
KOJINYECTBOM BellecTBa. ['paduyeckoe mpeacraBieHue H30IMPOLECCOB: M30TEPMa, HM30X0pa,
n3o0apa.

CBs3p MEXly JaBICHUEM U CpPEAHEW KMHETUYECKOW PHEPrUEl MOCTYNATEIbHOIO TEIJI0BOIO
JIBUKEHHUSI MOJIEKYJ HACAJIBbHOrO raza (OCHOBHOE YPAaBHEHHME MOJIEKYJISIPHO-KMHETUYECKON
TEOPHH UJEaTbHOIO ra3a).

CBs13b a0COTIOTHOM TEMIIEPATYPHI TEPMOJIUHAMUYCCKOW CHCTEMBI CO CPEIHEH KMHETUICCKON
JHEpruey NoCcTyNaTelbHOro TEIUIOBOTO IBHKEHUS €€ YaCTHILL.

TexHuueckue yCTpOilCTBA W TEXHOJOTMYECKHE IPOLECCHl: TEPMOMETp, OapomeTp,
[I0JIy4E€HUE HAHOMATEPUAJIOB.

Hemoncmpayuu.

Monenu IBUKEHUS 4acTUL] BEIIECTBA.

Mogenb OpOyHOBCKOTO JIBH)KCHHS.

Buzaeopounnk ¢ 3anuchio peaabHOro OpOyHOBCKOTO JIBHXKEHHUS.
Huddysus xunkocrei.

Mopnens oneita IlITepHa.

IIpuTsxenue MOJIEKyII.

Mopenu KpUCTaUIMYECKUX PELIETOK.

Habmonenue u rccnenoBanre N30IpOIECCOB.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomul, npaKkmuKym.

HccnenoBanue npoiiecca yCTaHOBIIEHUS TEIUIOBOTO PaBHOBECHS MPU TEINIOOOMEHE MEXKTY
ropsiuer U XOJIOAHOU BOJOM.

N3ydeHne n30TepMUYeCcKoro npoiiecca (peKOMEH0BaHO MCIOIb30BaHUE IUPPOBOIA
nabopaTopun).

N3ydenune n30XopHOTro npouecca.

N3yuenne n3o6apHOro mnpoiecca.

IIpoBepka ypaBHEHUS! COCTOSHHUSL.

Tema 2. Tepmoounamuka. Tennogvie mawiunoi.

Tepmoannamuueckas (T/]) cucrema. 3amanue BHEMIHUX YCIOBHM JUIsl TEPMOJMHAMUYECKON
cuctembl. BHelHue n BHyTpeHHME napaMeTpsl. [lapameTpel TEpMOIMHAMUYECKON CUCTEMBI KaK
CpEeIHME 3HAYEHUS BEJIUYMH, OIMCHIBAIOIINX €€ COCTOSSHHE Ha MUKPOCKOITMYECKOM YPOBHE.

HyneBoe Hauano tepmonnHamuku. CaMONpOM3BOJIbHASA pPeNaKkcalus TEPMOJANHAMUYECKOU
CHUCTEMBI K TEIJIOBOMY PABHOBECHIO.



Mogenb ueanbHOTO Tra3a B TEPMOJAMHAMHKE — CHUCTEMa YpaBHEHUMN: ypaBHEHHE
MenneneeBa—KianeiipoHa U BbIpaXEHHE JJIsI BHYTPEHHEU >HEPTrUH. Y CJIOBUS MPUMEHUMOCTH
TOW MOJENN: HM3Kasg KOHLIEHTpalMs YacTUll, BBICOKME TeMIepaTyphl. BrlpaxkeHue s
BHYTpPEHHEH 3HEPTUU OTHOATOMHOTO MJICAIbHOIO Trasa.

KBa3ucrtarnueckre U HeCTaTUUECKHUE ITPOLIECCHI.

OnemeHTapHas paboTa B TepMoauHaMuKe. Brruucinenue pabotel o rpaduky mpoiiecca Ha
pV-nuarpamme.

Temnonepenaya kak crnoco0 M3MEHEHHS BHYTPEHHEW HHEPruM TepMOJUHAMHYECKON
CHCTeMBI Oe3 coBepiIeHUs: padoThl. KOHBEKIHSI, TEMIIONPOBOIHOCTD, U3ITyUCHHE.

KomnuectBo Temnorel. TemnmoéMmkocTs Tena. YaenbHas M MOJSIpHAs TEIIOEMKOCTHU
BelllecTBA. YpaBHeHHe Maliepa. YenbHas TeIUIOTa CropaHus ToIuiMBa. Pacuér konmyecTBa
TEIUIOTHI IpH Teruionepenaye. [lonstue 06 aguadbatHom mpoiiecce.

[lepBbIii 3aKk0H TepMOIUHAMUKH. BHYTpeHH:s sHeprust. KoauuecTBo TEIoTh 1 paboTa Kak
Mepbl U3MEHEHUS! BHYTPEHHEH SHEPruu TEPMOIUHAMUYECKON CUCTEMBI.

Bropoii 3aK0oH TepMOAMHAMUKH ISl pAaBHOBECHBIX IIPOLIECCOB: YEPE3 3a/laHHOE PAaBHOBECHOE
COCTOSTHUE TEPMOJAMHAMUYECKON CHCTEMBI MPOXOIUT €AWHCTBEHHas aauabara. AOCONOTHas
TeMIeparypa.

Bropoit 3akoH TepMOJMHAMUKH JUISI HEPAaBHOBECHBIX IPOLIECCOB: HEBO3MOXHO IMEpelaTh
TEIJIOTY OT O0oJiee XOJOJAHOro Tejla K Oojiee Harperomy 0Oe3 kommneHcanuu (Kiaysmyc).
HeoOpaTuMocTh NpUpOTHBIX TPOIECCOB.

[TpuHMnel AeiicTBUSA TermnoBbix MamuH. KIT/I.

MakcumanbHoe 3Haduenue KII. [{ukn Kapno.

DKOJIOTUYECKHE AaCIEKThl MCIOJIb30BaHUs TEIUJIOBBIX JBUraresedl. TemnoBoe 3arps3HEHHE
OKpYKaroIlen Cpe/Ibl.

TexHuueckue yCTpOICTBA M TEXHOJIOTMYECKUE IPOLIECCHI: XOJOAMIbHUK, KOHIUIIMOHED,
IU3eTbHBIA W KapOIOpaTOpPHBIM JBUraTenu, MapoBas TypOWHA, MOMYyYEHUE CBEPXHU3KHUX
TEMIEpATyp, YTWIN3ALUS «TEIUIOBBIX» OTXOJOB C HCIOJb30BaHUEM TEIUIOBOTO Hacoca,
yTUIU3alusg OMOOPraHUYEeCKOr0 TOIUTMBA AJIs BEIPAOOTKH «TEIUIOBOI» U 2JIEKTPOIHEPTUU.
Hemoncmpayuu.

H3meHeHue TemnepaTypsl IPH aInadaTHueCKOM PacIIupEHUH.
BosaymiHoe orauso.

CpaBHeHUE YIEIBHBIX TEIUIOEMKOCTEH BELIECTB.

CnocoObl U3MEHEHUSI BHYTPEHHEN YHEPTHH.

HccnenoBanue aanabaTHoro mporecca.

KomnbloTepHble MOJIENIN TEIUIOBBIX JBUTATENEH.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

N3mepenne yaenbHOU TeITOEMKOCTH.

HccnenoBanue npouecca OCThIBaHMSI BEILIECTBA.

HccnenoBanue aguabaTHOro npoiiecca.

N3yueHune B3aMMOCBSI3M SHEPTUU MEKMOJIEKYIIIPHOTO B3aUMOICUCTBUS U TEMIIEPATYPBI
KHTICHUS JKUIKOCTEH.

Tema 3. Azpecammuvie cocmonanusn eewjecmea. Pazoevie nepexoovl.

[TapooOpa3oBanve © KoHAeHcanus. McmapeHue ©  KumeHwe. YelbHas TeIUIoTa
napooOpa3zoBaHMUs.

HacpinieHHble 1 HeHachIleHHbIe apbl. KauecTBeHHast 3aBUCUMOCTD IUIOTHOCTH U JJaBJICHUS
HACBIIIEHHOTO Tapa OT TeMIlepaTyphl, UX HE3aBUCUMOCTh OT O0BEMa HACBIIIEHHOTO TMapa.
3aBUCUMOCTh TEMIIEpaTypbl KUIIEHUS OT JIaBJICHUS B )KUIKOCTH.

BrnaxnocTs Bo3yxa. AGCOMIOTHAS M OTHOCUTEIHHAS BIAYXKHOCTb.

TBépnoe Teno. Kpucrammuyeckue u amopdHbie Tena. AHU30TPOMHS CBOMCTB KPHUCTAJLIOB.
[TnaBrnenue u KpucTauIU3anus. Y aelbHas TeioTa miaaBienus. Cyonumarusi.

Hedopmaruu tBEpaoro Tena. Pactsxenune u cxarue. Cnur. Moayns FOnra. Ipenen ynpyrux
nedopMaruii.



TennoBoe pacmupeHue XUAKOCTEH U TBEPABIX Tel, 00BEMHOE M JMHEHHOE PaCHIMpPEHHUE.
AHrapMOHHM3M TEIUIOBBIX KOJIEOAHMWN YacTHUI[ BEIEeCTBA KaK MPUYMHA TEIJIOBOTO PaCHIMpPEHUs
TeN (Ha KaYECTBEHHOM YpPOBHE).

[IpeoOpa3zoBanue 3HEprun B (Pa3zoBbIX Mepexoax.

YpaBHEHHE TEIIOBOTO OanaHca.

[ToBepxHoctHOe HaTspkeHHe. KosdduuueHt moBepxHOCTHOro HatskeHus. KanusuispHbie
ABJeHUA. /aBieHne o UCKPUBIEHHON MTOBEPXHOCTHIO xkuakocTH. Dopmyia Jlamaca.

TexHudyeckue yCTpOMCTBA M  TEXHOJIOTMYECKHE IPOLECCHI: JKUJAKHE  KPUCTAJUIBL,
COBPEMEHHBIE MaTEPUAJIBI.

Hemoncmpayuu.

TennoBoe pacimpeHue.

CBoiicTBa HACBIILIEHHBIX ITAPOB.

Kunienne. Kunenue npu nOHMKEHHOM JIaBJIEHUU.

W3mepenne cuiibl HOBEPXHOCTHOIO HATSKEHUS.

OIBITHI ¢ MBUIBHBIMH TIEHKAMHU.

CwmauuBanue.

Kanwmnsipasie sBieHus.

Mopenr HEHbIOTOHOBCKOM JKHJIKOCTH.

Crioco0bl U3MepEHUs BIKHOCTH.

HccnenoBanue HarpeBaHus U MIIABJICHUS] KPUCTAIIMYECKOTO BELIECTBA.
Bunel nepopmanuii.

Hab6nronenue mansix aedopMarmii.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

N3yueHnne 3aKOHOMEPHOCTEN UCTIAPEHUS KUAKOCTEM.

N3mepenue yaenbHOM TEeIUIOTHI IIJIaBIEHUS JIbAA.

N3yueHue CBOMCTB HACBIIICHHBIX IAPOB.

N3mepeHne abCoMIOTHOM BIIaXXHOCTU BO3yXa U OLIEHKA MaccChl IApOB B IIOMELICHUH.

W3mepenue koduirenTa noBepXHOCTHOTO HATSKEHUSI.

Nzmepenue moayns FOnra.

HccnenoBanue 3aBUCUMOCTH JeopMaluyd pe3sMHOBOro o0Opasiia OT MPUIOKEHHOW K HEMY
CUJIBI.

Pa3nen 4. daekTpoamHaMuka.
Tema 1. Inexkmpuueckoe noie.

OnekTpuzanusi Tel U e€ MpOSBIEHUsA. DJIEKTpUUECKHil 3apsa. JBa BuAAa 3IEKTPUUYECKUX
3apsiioB. [IpOBOTHUKH, AMDIIEKTPUKHA M TOJYIMPOBOJHUKH. DIJIEMEHTAPHBIN SJIEKTPUUYCCKUN
3apsil. 3aKOH COXPaHEHUs JIEKTPUUECKOTro 3apsija.

B3aumoneiictBue 3apsanoB. Toueunsie 3apsiabl. 3akoH Kynona.

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

HanpspkéaHocts  anmexktpuueckoro moss. [IpoOHeiid  3apsan. JIuHuM  HanmpspKEHHOCTH
IEKTPUYECKOT0 1oJist. OQHOPOIHOE IIEKTPUUECKOE TTOJIE.

[ToTeHIMaabHOCTh ANEKTPOCTATUYECKOTO MOJs. Pa3HOCTh MOTEHIMAIOB M HampsKEHHE.
[loTenuumanpHass  3Heprus  3apsAga B DJIEKTPOCTAaTUYECKOM  TIOJIE. [ToTenman
aneKTpocTatnyeckoro mnosisd. CBsi3p HANpPsOKEHHOCTH MO M PAa3HOCTH IMOTEHIHUAJIOB IS
AIIEKTPOCTATUYECKOTO MOJIs (KaK OJJHOPOAHOTO, TaK M HEOTHOPOHOTO).

[TpuHIIUTT CyTIePIIO3UITNH IIEKTPUUECKHUX TTOJICH.

[Tone Toweunoro 3apsma. I[lome paBHOMepHO 3apsbkeHHOU cdepbl. [lone paBHOMEpHO
3apsOKEHHOTO 10 00BhEMy Tmapa. Ilosme paBHOMEPHO 3apsHKEHHOW OCCKOHEYHOW TIIOCKOCTH.
KapTunbl nMHUI HANPs>KEHHOCTU ATUX MOJIEH M 3KBUMIOTEHIIMATBHBIX TOBEPXHOCTEH.
[TpoBOAHMKY B 3JIEKTPOCTATHUYECKOM T0JIe. Y CJIOBHE PAaBHOBECHS 3aps/I0B.

JM3NeKTpUKHU B 3JIEKTPOCTATUUECKOM MOJI€. Ju3aeKkTpudeckas NpoHUIIaeMOCTh BEIIECTBA.
Konaencarop. D1eKTpoEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTD INIOCKOTO KOHJIEHCATOPA.
[TapamnenpHOE coenHEHNE KOHAEHcAaTOpoB. [locienoBarenpHOE COEIMHEHNE KOHIEHCATOPOB.



OHeprus 3apsKEHHOT0 KOHAEHCATOopa.

JIBrkeHne 3apsyKeHHOM YacTUIIbI B OJHOPOAHOM 3JIEKTPUUYECKOM TOJIE.

TexHuueckue YCTpONCTBA M TEXHOJIIOTMUYECKHUE IIPOLECCHI: 3JEKTPOCKOIN, 3JIEKTPOMETP,
JNIEKTPOCTaTUYECKasl 3allluTa, 3a3eMJICHHE JJICKTPONpHOOpOB, KOHAECHCATOPBI, T'€HEpaTop
Ban ne I'paada.

Hemoncmpayuu.

YCTpOoUCTBO U IPUHIUIL JEHCTBUSA 3JIEKTPOMETPA.

DIIEKTPUUYECKOE TT0JIE 3apsHKEHHBIX IIAPUKOB.

DNEKTPUUECKOE MOJIE IBYX 3apPSKEHHBIX IJIACTHH.

Monensb anexTpocTaTiuueckoro reueparopa (Bau ne I'paada).

ITpoBOAHMKY B 3JIEKTPUUECKOM IIOJIE.

DJIeKTpOCTaTUYECKas 3allMTA.

YCTpoKCTBO M AEMCTBUE KOHJEHCATOPA IMOCTOSHHOW U IEPEMEHHOW EMKOCTH.
3aBUCUMOCTB IEKTPOEMKOCTH INIOCKOI'O KOHJIEHCATOPa OT IUIONIAIM IUIACTUH, PACCTOSHUS
MEXy HUMH U JUBJIEKTPUUECKON IIPOHUIIAEMOCTH.

DHeprus MEKTPUUECKOr0 MOJIs 3apsKEHHOI0 KOHJIEHCAaTopa.

3apsaKa u pa3psKa KOHACHCATopa 4epe3 pe3ucTop.

Yuenuueckuii sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

OneHka cul B3auMOJIEHCTBUS 3apSKEHHBIX TEJL.

Habmioienue mpeBpallieHus SHEPru 3apsHKEHHOTO KOHJEHCATOpa B OHEPTUIO0 U3ITy4YEHUS
CBETOJINO/1A.

N3yuenue npoTekaHusi TOKa B LENH, COAECPHKAIICH KOHIEHCATOP.

Pacnipenenenue pa3HOCTH MOTEHIHAIOB (HAINPSIKEHUsI) TPH TOCIEIOBATEIILHOM COCIUHEHUN
KOH/JIEHCAaTOPOB.

HccnenoBanue pa3psiaa KOHAEHCATOPA Yepe3 PE3UCTOP.

Tema 2. IlocmoanHbwlil IneKmpuydecKuili mok.

Cuita Toka. [1oCTOSIHHBIN TOK.

VcnoBuss  CyHmIECTBOBAaHUSI IOCTOSHHOTO — JJIGKTPUUECKOro Toka. McTOYHMKM — TOKa.
Hanpsixenue U u DJ1C £.

3akoH OMa JJid yyacTKa LEMH.

DNEKTPUUECKOe COMPOTUBIICHHE. 3aBUCUMOCTh CONPOTUBIIEHUS OJHOPOJHOTO NMPOBOJHUKA
OT €ro JUIMHBI U IJIOUIaId NONEPEYHOr0 CEUEHUs. Y I€JIbHOE CONPOTHUBIIEHUE BELIECTBA.
[TocnenoBarenbHOe, MapajljiesibHOE, CMEIIAHHOE COEAMHEHHWE IMPOBOJHUKOB. Pacuér
pa3BeTBIEHHBIX MMeKTprueckux nene. [Ipasmia Kupxroda.

Pabora snexrpuyeckoro Toka. 3akoH Jlxoynsa—JIenna.

MoOIIHOCTB MEKTPUYECKOr0 TOKA. TermnoBast MOLTHOCTD, BBIJIENSIEMAst HA PE3UCTOPE.

OJIC u BHYTpEHHEE COIpPOTHBIEHHE HCTOYHHMKA TOKa. 3akoH Oma JUIsl MOJIHOM (3aMKHYTOM)
IIEKTPUYECKON Lienu. MOIIHOCTh UCTOYHHKA TOKA. KOpoTKO€E 3aMbIKaHHUE.

Konzaencarop B 11enu NOCTOSIHHOTO TOKA.

TexHHueCcKne yCTpOHCTBA M TEXHOJOTMYECKHE IPOLIECCHI: AMIIEPMETP, BOJIBTMETP, PEOCTAT,
CUYETUYHMK AJIEKTPUUECKON SHEPTHUH.

Hemoncmpayuu.

W3mepeHue cuibl TOKa U HaIPSHKEHUS.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA OT HAIPSDKEHUS AJIs PE3UCTOPA, JaMITbl HAKaJIUBaHUsSI U
CBETOJINO/IA.

3aBHCUMOCTb COITPOTUBIIEHUS IMJIMHAPUIECKUX ITPOBOAHUKOB OT JAJIUHBI, IUIOIIA N
MOTIEPEYHOr0 CEUEHUsl U MaTepHuaa.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA OT CONPOTHUBIIEHUS IIPU ITOCTOSSHHOM HaIPSKEHUU.
[Tpsimoe nzmepenne D/]C. KopoTkoe 3aMbIKaHUE TaJIbBAHMYECKOTO 3JIEMEHTA U OLIEHKA
BHYTPEHHETO COIIPOTUBIIECHUS.

Cnioco0OsI coeqrHeHUsT UCTOYHUKOB Toka, DJ[C GaTtapeii.



HccnenoBanue pa3HOCTH TOTEHIIMAIOB MEXKAY IOJI0CaMU UCTOYHMKA TOKA OT CUJIBI TOKA B
LEIH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomul, npakmuxym.

HccenenoBanue CMEIIAHHOTO COEMHEHUS PE3UCTOPOB.

W3mepeHue yaeapHOro COnpoOTUBIEHHS! IPOBOJHUKOB.

HccenenoBanue 3aBUCUMOCTH CUJIBI TOKA OT HAIPSDKEHUS /IS JJaMITbl HAKAJIUBAHUS.
VYBenuueHue npejeia u3MepeHus amnepMmerpa (BoIbTMETPA).

N3mepenne 3/]C 1 BHYTpEHHETO CONPOTUBIICHUS UICTOYHUKA TOKA.

Hccnenosanue 3aBucumoctu J/1C ranpBaHUYECKOr0 3JIEMEHTA OT BPEMEHU IPU KOPOTKOM
3aMBbIKaHUU.

HccnenoBanue pa3HOCTH TOTEHIMAIOB MEXKAY IOJI0CaMU UCTOYHUKA TOKA OT CUJIbI TOKA B
LEIH.

HccnenoBanue 3aBUCUMOCTH IOJIE3HOM MOIIIHOCTH UCTOYHMKA TOKA OT CUJIBI TOKA.

Tema 3. Toku 6 paznuunvix cpeoax.

DneKTpuyuecKas NpOBOJAUMOCTb Pa3IMYHBIX BEIIECTB. DJIEKTPOHHAs IPOBOAUMOCTb TBEPBIX
METaJIOB. 3aBUCUMOCTb CONPOTUBIIEHUSI METAJJIIOB OT TeMIlepaTypbl. CBEpXIIPOBOAUMOCTb.

DneKkTpuuecKkuil Tok B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonHuku. CoOCTBEHHAs M IPUMECHas IPOBOAMMOCTD MOJYIIPOBOIHUKOB. CBOMcTBa
p—n-nepexona. [lomynpoBoAHUKOBEIE TPUOOPHI.

ONEKTPUYECKUH TOK B DJIEKTPOJIMTAX. OJIEKTPOJUTHYECKAs AUCCOLMALMS. JIEKTPOJIN3.
3axonbl Dapazest 1UIsl 3JIEKTPOIU3a.

DNEeKTpUYECKUi TOK B razax. CaMoCTOATENBHBIN U HECAMOCTOATENBHBIN paspsia. Pasnuunsle
THIIBI CAMOCTOATENILHOIO pa3psaaa. Monnus. [1nazma.

TexHuueckue yCTpOMCTBA U MPAKTHUYECKOE IPUMEHEHME: Ta30pa3psAIHbIE JIAMIIbL,
AIIEKTPOHHO-JIydeBasi TPyOKa, MOIYHIPOBOJHUKOBBIE MPUOOPHI: THOJI, TPAH3UCTOP, (poToamon,
CBETOJIMOJ, TallbBaHWKa, padUHUPOBAHWE MEAM, BBIIUIABKA AIIOMUHUS, DIJIEKTPOHHAs
MUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCUMOCTh COIIPOTUBIICHUS] METAJIOB OT TEMIIEPATYPHI.

[IpoBOIUMOCTB 37EKTPOJIUTOB.

3axoHsbI 3nekTpoanza dapazes.

HckpoBoli pa3psii ¥ IPOBOJAUMOCTb BO3/1yXa.

CpaBHeHuE NPOBOIMMOCTH METAJJIOB U MOJIYIPOBOJIHUKOB.

OnHOCTOPOHHSSA MPOBOIMMOCTD JUOJIA.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

HaGnronenue anexTponusa.

N3mepenue 3apsaa OJHOBAJIECHTHOIO MOHA.

HccnenoBanne 3aBUCMMOCTH COITPOTUBIIEHUS TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKU JUOJA.

DuU3HYECKUN TIPAKTUKYM.

CnocoObl n3MepeHus: (U3NYECKUX BEJIMYMH C HUCIOJIB30BAaHUEM AaHAJOTOBBIX M LHU(PPOBBIX
U3MEPUTENIBHBIX TPUOOPOB M KOMIBIOTEPHBIX JaTYMKOBBIX CHUCTEM. AOCOJIOTHBIE U
OTHOCHUTEIIbHbIE  IOTPEIIHOCTH  M3MepeHuM  ¢u3nyeckux BeauyuH. OleHKa TIpaHUI]
IIOTPELIHOCTEM.

[IpoBeneHne KOCBEHHBIX H3MEPEHWN, MCCICIOBAHUN 3aBHCHMOCTEH (M3MYECKUX BEIUYHH,
IpOBEpKa IMPEUIOKEHHBIX TUNoTe3 (BbIOOp M3 paloT, ONMMCAHHBIX B TEMAaTHMUYECKHX pasjenax
«Y4YeHNYECKH SKCTIEPUMEHT, 1a00paTOpHbIe paObOThI, TPAKTHUKYM).

Me:xnpeamerHbie CBA3H.

Uzyuenue kypca ¢usuku yriayOnéHHoro ypoBHs B 10 Kkiacce OCyIIECTBISETCS C Y4ETOM
COJIepXKATENbHBIX MEXIIPEIMETHBIX CBSi3ed C KypcaMd MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpaduu U TEXHOJIOTHH.



Mestcnpeomemnvle nonaAmMuUs, C6A3AHHbLE C UZYUEHUEM MENM 0006 HAYUHO20 NO3HAHUA
SBJICHWE, Hay4yHbIH (akT, Tumore3a, (U3MYEcKas BEIMYMHA, 3aKOH, TEOpHs, HAOJIOJCHHE,
HKCIEPUMEHT, MOACTUPOBAHNE, MOJIETIb, U3MEPEHNUE, TOTPEITHOCTH U3MEPEHHN, H3MEPUTEIbHBIC
npuOopsI, UdpoBas 1ad0paToOpHs.

Mamemamuka: penieHne cucteMbl ypaBHeHuil. JIuneitnas ¢ynkuus, mapadoina, rumnepooina, ux
rpaduku U cBoiicTBa. Tpuronomerpuueckue (GpyHKIUH: CHHYC, KOCUHYC, TAaHT€HC, KOTaHTCHC,
OCHOBHOE TPUTOHOMETPUYECKOE TOXAECTBO. BEKTOpbI M MX MPOEKUUH Ha OCH KOOpJIWHAT,
CJIO’)KEHUE BEKTOPOB.

Buonozua: mexanuueckoe IBMKEHUE B )KUBOW nipupoze, auddysusi, ocMoc, TeII000MeH KUBBIX
OpPraHU3MOB, TEIUIOBOE 3arps3HEHUE OKPYXKAIOIIEH Cpeibl, YTHIH3alus OWOOPTraHMYECKOTrO
TOIJIMBA JUIS BBIPAOOTKM «TEIUIOBOM» W DIEKTPOIHEPTUH, IMOBEPXHOCTHOE HATSDKEHHE U
KallWUISIPHBIC SIBJICHUS B IIPUPOJIC, SJICKTPUICCKHUE SIBIICHUS B )KUBOW IIPUPOJIC.

Xumun: TUCKPETHOE CTPOCHHE BEUIECTBA, CTPOCHHUE aTOMOB W MOJIEKYJ, MOJIb BEIIECTBa,
MOJISIpHAsi Macca, MOJyYeHHe HAaHOMAaTEPUAIIOB, TEIUIOBBIC CBOMCTBA TBEPIBIX TEI, )KUIKOCTEH U
ra3oB, JKUIKHE KPHUCTAIBL, DJCKTPUUYECKUE CBOMCTBA METAJUIOB, AJIEKTPOIUTHYECKAs
JIMICCOIIMAIINS, TAJIbBAHUKA, SJICKTPOHHAS! MUKPOCKOITHSI.

T'eozpaghusa: BnaxxHOCTH BO3/1yXa, BETPHI, 0APOMETP, TEPMOMETD.

Texnonozusn: npeoOpa3oBaHUE JBUKCHUH C HCIOJIH30BAHUEM MEXaHU3MOB, YUET CYXOro Hu
KHUJIKOTO TPEHUS B TEXHHUKE, CTAaTHUYECKHE KOHCTPYKUMHU (KPOHIUTEHH, peméTdaTsie
KOHCTPYKIIMH ), HCIIOJIb30BAHUE 3aKOHOB COXPAHEHHSI MEXaHUKHU B TEXHHUKE (THPOCKOI, BOJOMET
U JIpyTue), ABUraTellb BHYTPEHHETO CrOpaHus, MmapoBas TypOWHA, OBITOBOW XOJIOJWJIBHUK,
KOH/IMIIUOHEP, TEXHOJOTMHM IOJYYEHHS COBPEMEHHBIX MaTepHajoB, B TOM YHUCIE
HAaHOMATEPHAJIOB, W  HAHOTEXHOJOTWH,  OJEKTPOCTATHUYECKass  3alluTa,  3a3eMIICHHE
AJIEKTPOIIPHOOPOB, Ta30pa3PsAHBIC JIAMIIBI, TOIYITPOBOIHUKOBBIC IIPUOOPHI, TaJIbBAaHHUKA.

11 KUIIACC

Pasznea 4. diekTpoauHaMuKAa.
Tema 4. Macnummnoe noe.

B3anmoneicTBue MOCTOSIHHBIX MarHUTOB M IIPOBOJAHHMKOB C TOKOM. MarHuTHoe moJie.
Bekrop marauTHONM MHAYKIMH. [[pyHIMI Cynieprno3uiuy MarHUTHBIX ITOJIEH. JIMHUKM MarHUTHOM
WUHAYKLHH.

MarautHoe MoJsie NMPOBOJHUKA C TOKOM (IIPSMOr0 MPOBOAHMKA, KAaTyIIKU M KpPYroBOTO
BUTKa). OmBIT Dpcrena.

Cwita Amriepa, €€ HanpaBJICHHE U MOJTYJIb.

Cuna JlopeHua, e€ HanpaBieHHe U MOAYIb. [[BIKEHHNE 3apsKEHHOM YaCTHUIIBI B OTHOPOAHOM
MarHuTHOM noJie. Pabota cumsl Jlopenna.

MarnutHoe nose B Beniectse. @eppoMarHeTUKH, napa- U INaMarHeTHKH.

TexHuueckue ycTpoWcTBa M TEXHOJOTHYECKHE TPOIECCHl: MPUMEHEHHE IOCTOSHHBIX
MarHuTOB, 3JEKTPOMAarHUTOB, TECTEP-MYJIbTUMETP, 3JIEKTPOJABUTaTeNb SIKOOM, YCKOpUTEIU
AJIEMEHTAPHBIX YaCTHII.

Hemoncmpayuu.

KapTtuna nuHMI MHIYKIIMM MAarHUTHOTO IOJISL TOJIOCOBOTO M MOAKOBOOOPA3HOI'O MOCTOSHHBIX
MarHuToB.

KapTtuna nuHuil MarHUTHOM MHAYKUWHU NOJISL JJIMHHOTO MPSIMOTO MPOBOJHUKA U 3aMKHYTOTO
KOJIBIIEBOTO NTPOBOJHUKA, KATYIIKU C TOKOM.

B3aumopeiicTBue AByX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

HevictBue cuiibl JIopeHIla Ha MOHBI JIEKTPOJIUTA.

Habmionenue aBrKeHHs My4yKa 3JEeKTPOHOB B MATHUTHOM I10JIE.

[TpuHIMI AEHCTBUS 3JIEKTPOU3ZMEPUTENIHLHOTO MPUOOpa MATHUTOIIEKTPUUECKON CHCTEMBI.



Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeul, npaKmuKym.
HccenenoBanue MarHUTHOTO TOJIS1 TOCTOSIHHBIX MarHUTOB.

HccnenoBanue CBOWCTB (heppOMarHeTHKOB.

HccenenoBanue 1ecTBUS OCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.
N3mepenue cuinsl AMiepa.

N3yuenue 3aBUCUMOCTH CHJIbI AMIIepa OT CHJIbI TOKA.

OrnpezesieHre MArHUTHON MHAYKIIMU HA OCHOBE MU3MEPEHUS CHIIbI AMIiepa.
Tema 5. DnexmpomacHumnan uHOYKYuUs.

SIBnenue sneKTpoMarHuTHOW HHAYKUMHU. [loTOok Bekropa MmarHutHOoM uHAyKuuu. IJ(C
WHIAYKUUU. 3aKOH 3JeKTpoMarHUTHOM uHAykumu @Dapanes. BuxpeBoe snekTpuueckoe moJe.
Toxku Dyko.

OJ1C uHAYKIMY B TPOBOJHUKE, IBUKYIIEMCS B OJJTHOPOJIHOM MarHUTHOM I10JI€.

IIpaBuno Jlenna.

NunyktuBHOCTh. KaTymika MHAYKTMBHOCTM B LENM IIOCTOSHHOIO TOKAa. SIBieHue
camounAykiuu. 3J1C caMOMHIYKIIUU.

OHeprusi MarHUTHOT'O MOJIsl KATYIIKU C TOKOM.

DIIeKTPOMArHuTHOE TOJIE.

TexHu4ecknue yCcTpOHWCTBA U TEXHOJIOTMYECKHUE MPOLECChl: MHAYKIIMOHHAS I€Yb, COJECHOM,
3alMTa OT JICKTPU3AILUHU TEJ NMPHU ABUKEHUU B MATHUTHOM T10J1€ 3€MJIU.

Hemoncmpayuu.

HabGmronenue siBiieHUsI JIEKTPOMArHUTHOM UHTYKIIUH.

UccnenoBanue 3apucumocty DJ{C MHAYKIIMU OT CKOPOCTH U3MEHEHHSI MAarHUTHOTO IOTOKA.
IIpaBuno Jlenna.

[Tagenune MaruuTa B alFOMUHUEBOU (MeAHOM) TpyOe.

SIBiieHME CAMOMHIYKIIU Y.

HccnenoBanue 3apucumocty DJ{C caMOMHAYKIIMHY OT CKOPOCTH U3MEHEHHUSI CUJIbI TOKA B LIETH.
Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

HccnenoBanue siBJICHUS JIEKTPOMATHUTHON MHAYKIUU.

OrnpezenieHne UHIYKIIUA BUXPEBOTO MATHUTHOTO TIOJIA.

HccnenoBanue siBIE€HUS CAMOMHIAYKIUU.

CoOopka Mo/ieNn AIIEKTPOMArHUTHOTO T€HEpaTopa.

Pasnen 5. KoJsieOanus u BOJIHBI.

Tema 1. Mexanuueckue Konebanus.

Konebarenbnas cuctema. CBoOOIHBIE KOTIEOAHHUS.

["apmonnueckue konedanus. Knunematuueckoe u JUHAMHUECKOE ONMHUCaHUE. DHEPreTH4ecKoe
OMHcaHue (3aKOH COXpaHEHHs] MEXaHHYeCKOW sSHepruu). BeIBoA AMHAMHYECKOTO OMUCAHHS
rapMOHHMYECKHUX KOJIEOAaHUHN U3 UX PHEPTreTUYECKOT0 U KHHEMATHYECKOTO OIMICAHUSI.

Amvrutyga ¥ (aza koneGaHuil. CBsi3p aMIUIUTYABl KOJEOAHUW HMCXOJIHOM BEIMYUHBI C
aMIUIUTY/IaMU Kojie0aHui €€ CKOPOCTU U YCKOPEHHS.

[Tepuon u yacrota xonebanuii. [leproa ManbIXx CBOOOIHBIX KOJIEOAHHI MaTeMaTHYECKOTO
MasTHHKA. [lepro cBOOOIHBIX KoJIeOaHUN TPYKUHHOTO MasSTHHUKA.

[TonsTre o 3aryxaromux KojieOaHusX. BeiHykIeHHbIe KonebaHus. PezoHanc. PezonancHas
KpuBas. BiausiHue 3aTyxaHusi Ha BUJ pe30HAHCHOW KpUBOMl. ABTOKOJIE0aHUsI.

TexHu4yeckne YCTPOMCTBA M TEXHOJOTMUECKHE IMPOIECChl: METPOHOM, YacChl, Kaydellu,
MY3bIKaJIbHbIE HHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3amnuce K0aedaTeIbHOro ABMKEHUS.

Habmronenne He3aBUCHMOCTH TEPHO/Ia MaJIbIX KOJeOaHUH rpy3a Ha HUTH OT aMILTUTY/IbL.
HccnenoBanmne 3atyxaromux KojeOaHWN W 3aBUCHUMOCTH TIEpPHOJa CBOOOJHBIX KOJEOAHUW OT
CONPOTHUBIICHUS.

UccnenoBanne kosneOaHUM Trpy3a Ha MAacCUBHOM TMpYyKHHE C Lenblo (QOpMUpOBaHUS
MpeJICTaBICHU 00 naeanbHON MOEIN MPYKUHHOTO MasITHHKA.



3aKOH COXpaHEHUs PHEPTUH NPH KOJIeOaHUIX Ipy3a Ha MpYKUHE.
HccnenoBanue BRIHYKIEHHBIX KOJICOaHUH.

Hab6ntonenue pezonanca.

Yuenuueckuit sxcnepumenm, nadbopamopnsie padomeul, RPAKMUKYM.
N3mepenue neproaa cBOOOTHBIX KOJIeOaHH HUTSHOTO U IPY>KUHHOTO MasTHUKOB.
W3ydeHne 3aKOHOB JBIKEHUS TeJa B X0/I€ KoJIeOaHUi Ha YIIPYroM IMOJIBECE.
W3yueHue ABMKEHUS HUTSHOTO MasTHUKA.

[TpeobpazoBanue 3HEPTUH B IPYKUHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMILTUTY/BI 3aTYXaIOUINX KOJICOaHUH.
HccnenoBanue BbIHYKIECHHBIX KOJICOaHHH.

Tema 2. InexkmpomazHumnele Koedanus.

KoneGartenbubiii  koHTYp. CBOOOAHBIE JIIEKTPOMArHUTHBIE KoJeOaHUsS B HIEaTbHOM
KosiebarenbHoM KoHType. @opmyna Tomcona. CBsi3p aMIUTUTYABI 3apsja KOHAEHcATOpa ¢
aMIUIUTYIOM CUJIBI TOKA B KOJIEOATEIbHOM KOHTYDE.

3aKOH COXpaHEHMsI SHEPTUU B U1€aJIbHOM KOJI€0aTEIbHOM KOHTYPE.

3aryxamoiiue JJIeKTPOMAarHuTHbIE  KojeOaHusa. BbIHYXKJEHHbIE  3JIEKTPOMArHUTHBIE
KOJIeOaHusI.

[TepemeHHbII TOK. MOIIHOCTH IEPEMEHHOTO TOKa. AMIUTUTYIHOE U ACHCTBYIOIIEEe 3HAUCHHE
CHJIBI TOKA Y HAMPSHKEHUS TIPH Pa3IMIHON (popMe 3aBUCUMOCTH ITEPEMEHHOT0 TOKA OT BPEMEHH.

CuHycouanbHbIN nepeMeHHbId TOK. Pe3ucTop, KOHIeHCcaTop M KaTyIlKa WHIYKTUBHOCTH B
LIENU CUHYCOUJJAIbHOT'O IEPEMEHHOT0 TOKA. Pe30oHaHC TOoKOB. Pe30HaHC HanpsKeHUH.

Uneanvubiii Tpancopmatop. [IpousBonacTBo, mepenaya u MOTpeOJIEHHWE AIIEKTPUUYECKOU
SHEPIHH.

DKOJIOTUYECKHE PHUCKU TpPH MPOU3BOJICTBE 3eKTpodHepruu. KynbTypa ucnonb3oBaHus
AJIEKTPO3HEPTUU B TOBCEIHEBHOM JKHU3HU.

TexHuyeckue YCTPONCTBA M TEXHOJOTMUYECKHME TIPOIECCHl: DIEKTPUUYECKHI 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, JINHUU 3JIEKTpoIiepeiay.

Hemoncmpayuu.

CB0OOOIHBIE IEKTPOMArHUTHbIE KOJIeOaHusI.

3aBUCHUMOCTh YaCTOTHI CBOOOIHBIX KOJeOaHU OT MHAYKTUBHOCTH U EMKOCTH KOHTYpA.
OcuuorpaMMsl 3J1€KTPOMarHUTHBIX KOJIEOAHUH.

['enepaTop He3aTyXaroIKX IEKTPOMAarHUTHBIX KOJIEOaHUH.

Monenb 31eKTpOMarHUTHOTO TeHepaTopa.

BeIHYX1eHHbBIE CHHYCOMIaNIbHBIE KOJIEOaHNUS.

Pesucrop, karymika HHIYKTUBHOCTH U KOHJIEHCATOP B LIETIH [IEPEMEHHOI0 TOKA.

Pe3oHanc mnpu mocinenoBaTeNbHOM COEIMHEHUM PE3UCTOPA, KAaTyIIKM MHIYKTUBHOCTH U
KOHJIEHCATOopA.

VYcTpoiicTBO M MPUHIMIT AEUCTBHS TpaHCchopMaTopa.

Monenb TMHUY 3JIEKTpoIIepeiadH.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

N3yuenune tpanchopmaropa.

HccnenoBanne NEPEMEHHOTO TOKa 4Yepe3 IOCIENOBATEIbHO COEAUHEHHBIE KOHIEHCATOD,
KaTyILKYy U PE3UCTOP.

HabmroneHune 31eKTpoMarHuTHOTO pe30HaHca.

Hccnenoanue paboThl HICTOYHUKOB CBETA B LIETIH IEPEMEHHOT0 TOKA.

Tema 3. Mexanuueckue u 31eKmpoMAaZHUMHbBIE 60IHbL.

MexaHnuyeckue BOJIHBI, yCIOBHS UX pacrpocTpaHeHus. [lonepednsie v Mpo10JIbHbIE BOJIHBI.
ITepuon, ckOpOCTh pacpoCTpaHEHUs U JUIMHA BOJIHBL. CBONCTBa MEXAHUUYECKUX BOJIH:
OTpakeHHe, IpeJoMIIeHre, nHTeppepeHus U TudpaKius.

3Byk. CkopocTb 3ByKa. [’ poMkocTh 3Byka. BeicoTa Tona. TemOp 3ByKa.

[ITymoBoO€ 3arpsi3HEHUE OKPYKAIOIIEH CPEIBI.



DJNIEeKTPOMAarHUTHbIE BOJHBL. YCJIOBHS H3JIyYCHHS SJIEKTPOMAarHUTHBIX BOJIH. B3aumuas
OpUEHTALMS BEKTOPOB B 3JIEKTPOMAarHUTHOU BOJIHE.

CBolicTBa  3JEKTPOMAarHUTHBIX  BOJIH:  OTPaK€HUE,  IPEIOMIIEHHE,  MOJSIpU3aLus,
uHTephepeHIus U TudpaKiius.

[IIkana 37eKTpOMarHUTHBIX BOJH. [I[puMEHEHHE AIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHUMIIBI pagnoCBA3M U TeneBuieHUs. Paqnonokanusi.

DNEKTPOMarHUTHOE 3arpsA3HEHUE OKPYKAIOIIEH CPEJIbl.

TexHuueckne yCTpOWCTBA M NPAKTUYECKOE IMPUMEHEHHE: MY3bIKAJIIbHbIE HHCTPYMEHTHI,
pamap, paguonpuéMHHK, TeleBH30p, aHreHHa, Tenedon, CBY-meub, yrabTpa3zByKoBas
JMAarHOCTHKA B TEXHUKE U MEJULIMHE.

Hemoncmpayuu.

O06pa3oBaHue U pacIpoOCTpaHEHUE MOMEPEUHBIX U MPOI0JIbHBIX BOJH.

Kounebmromnieecst Te0 Kak HCTOYHHK 3BYKA.

3aBUCUMOCTD JJIMHBI BOJIHBI OT YaCTOTHI KOJIEOaHUIA.

Habumronenne otpaxkeHus U IPEIOMIIEHUSI MEXaHUYECKUX BOJIH.

Habmonenue nnrepdepeHny u AMPpakiui MEXaHM4eCKUX BOJIH.

AKYCTHUYECKHI1 pe30HaHC.

CBoiicTBa yapTpa3ByKa U €ro NpUMEHEHHE.

HabGmronenue cBsi3u rpOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUTUTYIOM U 4aCTOTOM KOJIeOaHMIA.
HccnenoBanue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH: OTPaXeHHE, MPEIOMIICHUE, MOJSIpU3aLus,
nudpaknus, THTEpdepeHIus.

Ob6napysxeHnre HHGPAKPACHOTO U YIbTPapUOIECTOBOTO U3TyYSHHI.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, nPAKMUKyMm.

N3yuenue napameTpoB 3ByKOBOM BOJIHBI.

N3ydeHue pacrpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsamosiMHENHOE pacnpOCTpaHEHUE CBETa B OJHOpPOAHON cpene. Jlyu cera. ToueuHbiid
HCTOYHHK CBETA.

Otpaxenue cBeTa. 3aKOHBI OTpakeHHs cBera. [locTpoeHne H300paKEHUH B IJIOCKOM
3epkaie. Cpepuueckue 3epkana.

[Ipenomnenue cBeta. 3aKOHBI MPETOMIICHUS CBeTa. AOCOTIOTHBIN MOKa3aTeNb MPEIOMIICHUS.
OTHOCUTENBHBIN TTOKa3aTeNb NpeaomieHus. [I0CTOSTHCTBO 4acTOTHI CBETa U COOTHOILIEHUE JJIUH
BOJIH TIpU NEpPEeX0Jie MOHOXPOMATHUECKOIO CBETA 4Yepe3 IpaHMIly pasfena JABYX ONTHUYECKHUX
cpen.

Xon myueit B npusme. ucnepcus ceera. CioxHbIi cocTaB Oenoro cBera. LIser.

[TonHoe BHyTpeHHee oTpaxeHue. [IpenenbHbIil yroi MOJIHOr0 BHYTPEHHETO OTPaKEHHUS.
Cobupatoiue U paccenBaromiye JUH3bl. ToHKas JuH3a. DOKYCHOE pacCTOSTHUE U ONTHYeCcKas
CUJIa TOHKOM NMH3BI. 3aBUCUMOCTb (DOKYCHOTO PACCTOSIHUSA TOHKOUW ceprudeckoil TUH3BI OT e€
F€OMETPHUH U OTHOCUTENILHOTO MOKAa3aTeNsl IPEeIOMIICHUS.

dopmyiia TOHKOH JIMH3BL. Y BEIUYEHUE, JaBAEMOE JIMH30M.

Xoa my4a, IPOILIEIIETo JMH3Y O] MPOU3BOJIbHBIM YIJIOM K €€ IJJaBHOM ONTHYECKON OCH.
[Toctpoenue M300pakeHui TOYKHU u OTpe3Ka npsMOi B COOMpPAIOIINX
Y pacceuBAIOLINX JUH3aX U UX CUCTEMaX.

Ontuueckue nmpudopsl. Paspermatomnias cnocodHoCTh. [71a3 kak onTHyeckasi cucTema.

[Ipenensl NPUMEHUMOCTH TEOMETPUYECKON ONTHKH.

Bonnosas ontuka. Matepdepennus ceera. KorepeHTHbIE HCTOYHHUKU. Y CTIOBHS HAOTIOACHHUS
MakCUMyMOB ¥ MHHHUMYMOB B WHTEP(PEPEHIIMOHHON KapTHHE OT JBYX KOTE€PEHTHBIX
UCTOYHUKOB. [IpuMepsl KiaccuuecKkux HHTePHEPEHIIMOHHBIX CXEM.

Hudpaxus ceera. Judpakunonnas pemérka. Ycinopre HaOMIOASHHS TJIaBHBIX MAaKCHMYMOB
MPH MaJeHIH MOHOXPOMATHYECKOTO CBETa Ha TU(MPAKIIMOHHYIO PEIIETKY.

[Tonsipusanus ceera.



TexHuueckue ycTpocTBa M TEXHOJIIOTMYECKUE IIPOLECCHI: OYKH, JyNa, IEepPUCKOII,
¢doroanmapar, MHUKPOCKOI, IPOEKLIHOHHBI ammapaT, MPOCBETIEHUE ONTUKU, BOJIOKOHHAs
OITHKA, TU(PPAKIUOHHAS PEHIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanue NpeIoOMIICHUS CBETA.

HabumtoieHne noaHoro BHyTpEeHHEro oTpaxkeHus. Mojienb cBeToBoa.

HccnenoBanue Xx0/1a CBETOBBIX ITYYKOB Ye€pPE3 IIOCKONAPAIIENIBHYIO IUIACTUHY U IIPU3MY.
HccnenoBanue CBOWCTB N300paKEHUH B JIMH3AX.

Monenu MEKpOCKOIIa, TEJIECKOIa.

Habmonenue naTepdepeHnm crera.

Ha0nroneHue 1BETOB TOHKUX IUIEHOK.

HaGmonenue nudpaknuu cBera.

N3yuenne nudpakiimOHHON PEIIETKH.

Habmonenne nudpakimoHHOTO CIIEKTpa.

HaOnronenue nucnepcuu cBera.

Habumronenne nonsipusanuu cBera.

[TpuMmeHeHre NOIIpONO0B UIsl U3yYEHUS] MEXaHUYECKUX HAIPSKEHUN.

Yuenuueckuit sxcnepumenm, nabopamopmnsie padomol, RPAKMUKYM.

W3mepenue nokasaress npeaoMIIeHUs CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PACCTOSIHUSI OT BEILIECTBA (Ha IPUMEPE KUJKUX JIUH3).
N3mepenue pOKyCHOTro pacCTOSIHUS PACCEUBAIOILUX JIMH3.

[TonryueHnue n300paxeHUs B CUCTEME U3 INIOCKOTO 3€pKajla U JIMH3bI.

[Tony4yenue n3o0paxkeHHs B CUCTEME U3 JBYX JIMH3.

KoHcTpyrpoBaHue TeIeCKONMYECKUX CUCTEM.

HaGnronenue nudpakunu, uHTEpHEpeHIUN U NOJSpU3aUH CBETA.

W3ydeHue nossipu3aluy CBETa, OTPAXXEHHOIO OT MMOBEPXHOCTU AUDJICKTPHKA.
N3yuenne naTephepeHIM Ja3epHOro N3IyYeHUs Ha IBYX LIEIAX.

Hab6nronenue nucniepcum.

HaGnronenue u uccnepoBanue JUPppakiuOHHOTO CIEKTpa.

N3mepenne 1iMHbI CBETOBOM BOJIHBI.

[Tony4yeHnue ciekTpa U3ydeHUs CBETOAMOAA IPU OMOIIH TU(PAKIIMOHHOMN PeIETKY.
Pa3nes 6. OcHOBBI cieUAJIbLHOM T€OPUU OTHOCUTEIbHOCTH.

I'paHuipl TPUMEHMMOCTH KJIacCMYeCKOM MexaHuKu. I[locTynaTel crenuanbHONM TEOpPHUH
OTHOCHUTEJIbHOCTH.

[TpoctpancTBeHHO-BpeMeHHONH  uHTepBasl.  [IpeoOpazoBanust  Jlopenuma.  YcioBue
NPUYUHHOCTU. OTHOCHUTENBHOCTh OJIHOBPEMEHHOCTH. 3aMelJIeHHE BpPEMEHU U COKpalleHue
JUIMHBI.

OHeprus v UMNYJIbC PEISITUBUCTCKON YaCTHIIBI.

CBs13b MaccChl C SHEPTHEN U UMITYJILCOM PENIITUBUCTCKOMN YaCTUIbl. DHEPIUs MOKOSL.

TexHuuyeckue YCTpONCTBA M TEXHOJIOTMYECKHE TMPOLECCHl: CIYTHUKOBBIE NPUEMHUKH,
YCKOPUTENHN 3apSKEHHBIX YACTHII.

Y4YeHu4ecKuii IKCIEePUMEHT, J1adopaTopHble padoThl, NPAKTHKYM.

OnpezneneHve UMMYJIbCa W DHEPTUU PEISATUBUCTCKUX dYacTul] (1Mo QoTtorpadusiMm TPEeKoB
3apsKEHHBIX YaCTHI] B MArHUTHOM TIOJIE).
Pa3nen 7. KantoBasi pusuka.

Tema 1. KopnycKyaapHuo-601106011 Oyanu3m.

PaBHOBecHOe TerI0BOE M3TydeHUe (M3IydeHrne a0COMOTHO YEPHOTO Tea). 3aKOH CMEIICHUs
Buna. ['mnotesa [1nanka o kBaHTax.

@DOTOHBL. DHEPTHsI U UMITYJIBC (POTOHA.

®oroaddext. OnpiTel A. I'. CTonerosa. 3akons! hoToddhdexra. YpaBHeHHne DHUHIITEHHA IS
doroapdekra. «Kpacnas rpanuna» porodddexra.



JlaBnenue cBeTa (B 4aCTHOCTH, JJaBJIEHUE CBETA Ha a0COIIOTHO MOTJIOMIAIONYI0 U aOCOIIOTHO
oTpaxkaromyto moBepxHoctsb). OnbiTel I1. H. JIeGenena.

BonHoBble cBoiicTBa yactul. Bomnbel ne bpoiurst. [iimna BonHbl ae bpoins u pa3Mepsl
o0jmacTu  JOKanM3alMM  JBIXKyeics 4YacTtuibl. KopmycKymsipHO-BOJHOBOM — JTyalU3M.
Judpakius 3JeKTPOHOB Ha KpUCTaIaX.

Crnemnuduka uzmepenuii B Mukpomupe. CooTHOIIEHUs1 Heonpenenéunoctei [ elizendepra.

TexHu4eckne YCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHl: CIIEKTPOMETP, (OTODIIEMEHT,
dboTogaTuuk, TyHHEIbHBIA MUKPOCKOII, COJTHEUHast OaTtapesi, CBeTOANOI.

Hemoncmpayuu.

®dotor(hdeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHEro ¢orodddekra.

HccenenoBanue 3aBUCUMOCTH COITPOTUBIICHUSI OTYIIPOBOJAHUKOB OT OCBEILIEHHOCTH.
Cseroauo.

Conneunas 6arapes.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomul, npaKkmuxym.
Hccnenosanue poropesucropa.

N3mepenue noctossHHOM [Imanka Ha ocHOBe rccnenoBanus Gotodddexra.
HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA YEPE3 CBETOAUO/T OT HAPSIKEHHUSL.
Tema 2. @usuka amoma.

OMnBITHI O UCCIIEIOBAHUIO CTpOeHus aToMa. [lnanerapnas mozaens aroma Peszepdopaa.

[Tocrynarer bopa. U3nydenne u mornomenue (OTOHOB MPU TMEPEXOAE aToMa C OJHOTO
YPOBHSI SHEPTUU Ha APYTOM.

Bunel ciektpoB. CrekTp ypoBHEH 3HEpIMH aToMa BOAOPO/A.

CrnoHTaHHOE U BBIHYKJEHHOE U3ydeHue cBera. Jlazep.

TexHuueckue YCTpPOHMCTBA M TEXHOJOTMYECKHE IIPOLIECCHl: CIEKTPAIbHBI  aHAIU3
(CTIEKTPOCKOIT), JIa3ep, KBAHTOBBIA KOMIBIOTED.

Hemoncmpayuu.

Mopuenb onbiTa Pezepdopaa.

Habmronenne nuHelyaTbIX CIIEKTPOB.

Y CTpORCTBO U IEUCTBUE CUETUYMKA HOHU3UPYIOIIUX YACTHULL.

Omnpenenenue JUIMHBI BOJIHBI JIa3€PHOTO U3ITYYECHHUS.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomuol, npaKmuKym.

Hablmronenue nuHeHvyaToro crexkTpa.

HccnenoBanue CIEKTpa pa3peXEHHOIO aTOMAPHOIO BOJOPOAA U HW3MEPEHHE IOCTOSHHOMN
Punoepra.

Tema 3. Qusuxa amomHo20 A0PaA U I1EMEHMAPHBIX YACMUY,.

Hyxnonnas moxpens sapa I'eitzenOepra—MBanenko. 3apsan sapa. MaccoBoe yucio sjpa.
N3oTomnsl.

PaguoakTuBHOCTh. Anbda-pacnaa. DNEKTPOHHBIM W IMO3UTPOHHBIM Oera-pacmazn. ['amma-
U3JTyYEHHUE.

3aKOH paJMOAaKTUBHOIO pacnajga. PanuoakTuBHble wu30TOmbBl B mpupoae. CpoiicTBa
VMOHM3UPYIOLIETO U3JIy4eHUs. BiausHue paaroakTHBHOCTH HA KUBbIE OpraHu3Mbl. ECTeCTBEHHBIN
¢don uznyuenus. Jlozumerpusi.

OHeprus cBSA3M HYKJIOHOB B sizipe. SnepHble cuiibl. JledekT Maccsl sapa.

Snepusie peaknuu. Jlenenue u cuaTes siaep. Anepueie peaktopsl. [Ipobiems ynpasisiemoro
TEPMOSIIEPHOTO CUHTE3a. DKOJIOTUYECKUE ACTIEKTHI PA3BUTHS SIAEPHON SHEPTETHKHU.

MeToapl perucTpaly U UCCIEA0BAHUS FIEMEHTAPHBIX YaCTHII.

@yHIaMEHTAIbHBIE B3aUMOAEHUCTBUs. bapuoHbl, Me30HbI M JnenToHel. llpencraBieHue o
CrangaptHoit Moaenu. KBapk-TJIrOOHHAsI MOJIEINb aIpOHOB.

®usuka 3a npeaenamu CtannapTHoN Mojenu. TEMHass MaTepust U TEMHas SHEPIHUSL.

EnunctBO Qu3nyeckoil KapTUHBI MUpA.



TexHu4eckue yCTpOMCTBA M TEXHOJIOTMYECKUE IIPOLIECCHI: JO3UMETpP, KaMepa Buibcona,
AEPHBI  pEeaKTop, TEPMOSIACPHBI peakTop, aToMHas Oom0a, MarHUTHO-PE30HAHCHAS
Tomorpadus.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.
HccnenoBanue TpeKoB YacTHIl (TI0 TOTOBBIM (oTorpadusm).
HccnenoBanue paanoakTUBHOTO (OHA C UCTIOIB30BAaHUEM JI03UMETPA.
W3yuenne nornomeHus 6eTa-4acTull aTlOMUHHEM.

Pa3zgea 8. JjieMeHTBI ACTPOHOMHUM U ACTPOPUNKH.

Oranel pa3BUTHs acTpoHoMuUU. [IpukiiagHoe 1 MUPOBO33PEHYECKOE 3HAUEHUE ACTPOHOMHUHU.
[TprMeHUMOCTH 3aKOHOB (PU3UKHU AJis1 00BACHEHUS MPUPOJIbI KOCMUYECKHX O0BEKTOB.

Metonpl acTpoHOMHYECKMX HccaenoBaHul. (COBPEMEHHBIE OINTUYECKUE TEJIECKOIBL,
pasnoTeNIeCKOIbl, BHEaTMOC(hepHasi acTpOHOMHUSL.

Bun 38é3nH0r0 HebOa. Co3Be3nus, spKue 3BE3IbI, IITAHETHI, X BUAUMOE JABIKEHHE.

Conneynas cucrema.

Comnnue. Conneunast aktTuBHOCTh. MicTounuk snepruu CosHIa U 3BE3/1.

3BE3/1bI, UX OCHOBHbBIE XapaKTepUCTUKH. /[narpaMma «CHeKTpaibHBIM KJIACC — CBETUMOCTBY.
3BE3/1bI IJIABHOM MOCJIE0BATEIBHOCTU. 3aBUCUMOCTD «Macca — CBETUMOCTbY JUIsl 3BE3]1 TI1aBHOU
MOCJIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE3a. CoBpeMEHHBIE MPEACTABICHUS O
IPOUCXOXKACHNUHU U 3Botoluu CoslHIA U 3BE3]1. DTalbl )KU3HU 3BE3 L.

Muneunsiii [lyte — Hama [Manaktuka. [lonoxxenune u neuxenue Connua B 'anaktuke. Tumbl
rajlakTuk. PajmoranakTiuku u kBazapel. YEpHbIE ABIPHI B s,ApaX ralaKkTHK.
Bcenennas. Paciupenue Beenennoit. 3akon Xa60ma. Paz6eranue ranaktuk. Teopust boibiioro
B3pbIBA. PEIMKTOBOE M3IIydeHHE.

Macmtabnas ctpykrypa Beenennoii. Metaranaktuka.

Hepeménnsie mpodaemMbl aCTpOHOMUH.
Yuenuueckue naonrooenus.

Habumonenus 3B€3qHOro HebGa HEBOOPYKEHHBIM IJIa30M C HCIIOJIb30BAHUEM KOMIIBIOTEPHBIX
NPUIOKEHUN JUIS OMNpeleieHHs] TOJOKEHUS HEOEeCHbIX OOBEKTOB Ha KOHKPETHYIO Jary:
OCHOBHbI€ c03Be3/11s1 CeBEpHOTro Moaylapus U ipKue 3BE3/1bI.

Habmronenus B Teneckon JIyHbl, MiIaHeT, TYMAHHOCTEH U 3BE3/IHBIX CKOTICHUH.

Pu3NYeCKu TPAKTUKYM.

Crioco0bl n3MepeHus: pU3NYECKUX BEIMYUH C MCIIOJIB30BAaHMEM aHAJOTOBBIX M IU(POBBIX
U3MEPUTENIbHBIX TNPUOOPOB M  KOMIIBIOTEPHBIX JIaTYMKOBBIX CHUCTEM. AOCOJIOTHBIE U
OTHOCHUTENIbHBIE  TOTPEIIHOCTH  M3MEpeHMi  ¢u3umueckux BeduuuH. OIeHKa TIpaHMUIl
IIOTPEUIHOCTEM.

[TpoBenneHne KOCBEHHBIX M3MEpPEHHH, MCCIeIOBAaHUN 3aBUCUMOCTEN (DU3MUYECKHX BEIUYMH,
IIPOBEPKa MPENJIOKEHHBIX T'MIOTE3 (BBIOOpP M3 pabOT, OMMCAHHBIX B TEMAaTHYECKUX pa3lenax
«YYEeHNYeCKUH HKCIIEPUMEHT, J1JaOOpaTOpPHbIE pabOTHI, TPAKTHUKYM).

O6o0mmaroiiee MOBTOPEHUE.

O06o011eHNe U cucTeMaTU3alus COep KaHus pas3esioB Kypca «MexaHuka», «MosekynspHas
buznKka U TepMOAMHAMHUKA», «DJNeKTpoauHamuka», «Komebanus u BoJgHB), «OCHOBBI
CHelHaNbHOM TEOpUH OTHOCUTEIBHOCTH», «KBaHTOBas (u3nKa», «IJIEMEHThl aCTPOHOMHUHU H
acTpoPU3UKM».

Ponp ¢u3uku M acTpOHOMHUM B SKOHOMHYECKOH, TEXHOJOTHYECKOHW, COLMAIBbHOW U
THUUYECKON cdepax JesATeNbHOCTH 4YeJOBEKa, poJib W MeCTO (U3UKM U acTPOHOMHUHU B
COBPEMEHHOI HayyHOM KapTUHE MHpa, 3HAUEHUE ONMCATEIbHOW, CHCTEMaTU3HUPYIOLIEH,
O00BSACHUTENIBHON U MPOrHOCTUYECKON PYHKINN PU3nUecKol Teopuu, poib HU3HNUECKON TEOpUU
B (hopMHpOBaHUM MpeACTaBICHUN 0 (PU3NUECKON KapTHHE MHpa, MECTO (PU3UUECKON KapTHUHBI
MUpa B 001EM Py COBPEMEHHBIX €CTECTBEHHO-HAYyYHBIX MPEJCTABIECHUHN O IPUPOJIE.
MexnpeamerHnsle cBs3u. l3ydenue kypca ¢usuku yrioyOnénHoro ypoBHs B 11 kmacce
OCYILIECTBIISIETCSA ¢ YUETOM COJAEPKATEINBHBIX MEXIIPEAMETHBIX CBA3EH C KypcaMH MATEMATHKH,
OMOJIOTUHU, XUMHHU, Teorpauu U TEXHOJIOTHH.



Mescnpeomemuvie NOHAMUA, CA3ZAHHDBIE C U3YUEHUEM MEN 0008 HAYUHO20 NOZHAHUSA:
SBJICHWE, HaydHbIH (akT, Tumore3a, (U3MYECKas BEJIMYMHA, 3aKOH, TEOpHs, HAOIIOJCHHE,
AKCIIEPUMEHT, MOJICTTHPOBAHKE, MOJICIh, H3MEPEHHE, TIOTPEITHOCTH U3MEPEHUH, H3MEPUTETHHBIC
npuOopsI, UdpoBas 1ad0paToOpHs.

Mamemamuka: peniecHHe CUCTeMbl ypaBHeHUH. TpuroHomerpudyeckue QYHKIHH: CHHYC,
KOCHHYC, TaHT€HC, KOTAaHT€HC, OCHOBHOE TPHTOHOMETPHUYECKOE TOXKIECTBO. BEKTOphl M HX
MPOSKIIMA HAa OCU KOOPIHMHAT, CIOKEHUE BEKTOPOB. [IpoM3BOMHBIC 3NIEMEHTApHBIX (DYHKIIUU.
[Tpu3Haku mog00Ms TPEYTOJLHUKOB, ONPEACIICHHE TIIOMIAIN TIIOCKUX GUTYyp B 00bhEMa Tell.
Buonozus: >nextpuueckue sBICHUS B JKUBOU IpHpOJ]E, KOieOaTebHBIC JBMKCHUS B JKUBOU
MPUPOJIE, DSKOJOTUYECKHE PHUCKA TIPU IIPOU3BOJACTBE DJICKTPOIHEPTHH, 3JICKTPOMATHUTHOE
3arpsi3HEHUE OKPYKAIOIICH Cpeipl, yIbTPa3ByKOBas JAMATHOCTHKA B MEAMIIMHE, ONTHYECKUE
SIBJICHHS B )KHBOU MPUPO/IC.

Xumusa: CTpOCHHE aTOMOB U MOJIEKYJI, KPUCTAIITMYECKAsi CTPYKTYpa TBEPIBIX TeJl, MEXaHU3MbI
00pa3oBaHus KPUCTAUIMYECKON PEIIETKH, CIICKTPAIbHBIA aHAJTN3.

T'eozpaghua: marHuTHBIE TIONMIOCa 3€MIIM, 3aJCKM MArHUTHBIX PyJI, (OTOCHEMKA 3EMHOM
MOBEPXHOCTH, ceiicmorpad.

Texnonozus. TPUMEHEHHWE TIOCTOSIHHBIX MArHUTOB, JJIEKTPOMArHUTOB, JJICKTPOJBHTATEIb
Skobu, reHepaTop TMEPEeMEHHOr0 TOKAa, HWHAYKIMOHHAs Tedb, JMHHHM DJeKTporiepenad,
AJICKTPOJIBUTATENIb, pajap, pPaauONPUEMHUK, TEIIEBU30p, aHTeHHa, TenedoHn, CBU-mneus,
yIbTPa3ByKOBasi JHMArHOCTUKA B TEXHUKE, MPOEKIIMOHHBIM armapar, BOJOKOHHAs OITHKA,
COJTHEYHast Oarapesi, CITyTHUKOBBIC TIPUEMHUKH, SICPHASI JHEPTCTHKA U YKOJIOTHUSCKUE ACTIEKTHI
€€ pa3BUTHS.



IIVTIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA INTPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA/INYHOCTHBIE PE3YJIbTATDBI

JIMHHOCTHBIE PE3YJIBTATbHI

JIn4HOCTHBIE pe3y/abTaThl OCBOEHHs yuyeOHOro mpeamera «@DHU3MKa» JOJDKHBI OTPa)xaThb
TOTOBHOCTh M CIIOCOOHOCTH OOYYalOUIMXCSl PYKOBOJCTBOBATHCS CPOPMHUPOBAHHONW BHYTPEHHEU
NO3ULMUEN JMYHOCTH, CHCTEMOM LIEHHOCTHBIX OPHMEHTAlUMd, ITO3UTUBHBIX BHYTPECHHMX
yOeXKIEeHUI, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSM POCCHHCKOTO  OOIIECTBa,
paclIupeHUe KU3HEHHOTO OIBITA U OIBITA ACATEIBHOCTH B IIPOLIECCE PEATU3ALUN OCHOBHBIX
HAIpPaBJICHUN BOCIIUTATENIBHOMN I€ATEIbHOCTH, B TOM YHUCJIE B YACTH:

rPakIaHCKOr0 BOCIIMTAHUSA:

e Cc(hOPMHUPOBAHHOCTh TPAKIAHCKOH MO3UIMHM OOYYAIOWIErOCsl KaK aKTUBHOTO H
OTBETCTBEHHOI'0 WIEHAa POCCUIICKOro 00I11eCTBa;

e [PUHATHE TPAJULUOHHBIX OOIIEUETOBEYECKUX I'YMAHUCTHUECKUX U JEMOKPATHUECKHUX
IIEHHOCTEM;

e TOTOBHOCTb BECTH COBMECTHYIO JESTEIIBHOCTh B MHTEpEcax Ipa’kJaHCKOro oOIIecTBa,
y4acTBOBaTh B CaMOYIPABJIEHUU B 00pa30BaTeIbHON OpraHu3aluu;

e yYMEHHME B3aUMOJCICTBOBATb C COLUAIbHBIMH HMHCTUTYTaMU B COOTBETCTBUU C HX
(GYHKLIMSAMU U Ha3HAUECHUEM;

e TOTOBHOCTb K TYMaHUTAPHOMN U BOJIOHTEPCKOM AEATEIBHOCTH.

NATPHOTHYECKOI0 BOCIIUTAHHSA:

e c(OpMHUPOBAHHOCTb POCCUNCKOM IpaskJaHCKON UJIEHTUYHOCTH, NATPUOTU3MA;

e IICHHOCTHOE OTHOLICHHE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTH)KEHHUSAM POCCUHCKHUX
y4€HBIX B 001aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBCHHOI0 BOCIIMTAHHUSA:

e c(OopMHPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUUECKOIO IOBE/ICHUS;

e CHOCOOHOCTB OLIEHMBATH CUTYAIUIO U MPUHUMATh OCO3HAHHBIE PELLEHHSI, OPUEHTHPYSChH
Ha MOpaJIbHO-HPABCTBEHHBIE HOPMbI U LIEHHOCTH, B TOM YHCJI€ B I€ATEIbHOCTH YUEHOIO;

e 0CO3HaHME JMYHOIO BKJAJa B IOCTPOEHUE YCTOHUNBOTO Oy IyIIero.

ICTETHYECKOr0 BOCTIMTAHUA:

e OCTETHUYECKOE OTHOILIECHUE K MUPY, BKIIIOYas 3CTETUKY HAYYHOI'O TBOPUYECTBA, IPUCYIIETO

¢buznyeckoil Hayke.
TPYAOBOI0 BOCIIMTAHMSA:

e HHTEpPEC K pa3IMuHbIM cdepaM MpodecCHOHAIbHON MESITeNbHOCTH, B TOM 4HCIE
CBSI3aHHBIM C (PU3MKON M TEXHUKOM, YyMEHHE COBEpIIaTh OCO3HAHHBIA BbIOOp Oymymien
npodeccuu 1 peanu3oBbIBaTh COOCTBEHHBIE KU3HEHHbBIE TUIAHBI;

e TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHMIO U caMOOOpa30BaHUIO B 00JacTU (U3MKU Ha
MPOTSHKEHUM BCEH KU3HU.

IKOJOTHYECKOr0 BOCTIMTAHUSA:

e c(OPpMHPOBAHHOCTH HKOJIOTMYECKON KYyJIbTYphl, OCO3HaHHME TIJIOOATLHOIO XapakTepa
HKOJIOTHYECKUX MPobIIeMm;

e IUIAHUPOBAHHME M OCYIIECTBICHHWE NEHUCTBUM B OKPYXKAlOLIEH Cpele Ha OCHOBE 3HAHMS
L[eJIed yCTONYMBOIO Pa3BUTHUS YEIOBEUECTBA;

e pACIIMpPEHUE OIbITa JEATEIBHOCTH SKOJOTMYECKOM HANpaBICHHOCTH HAa OCHOBE
UMEIOIUXCs 3HAaHUH 10 (hU3HKe.

[EHHOCTH HAyYHOTO MMO3HAHUS:

e c(hOPMHUPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO

pa3BUTHS HU3NYECKOIN HAYKU;



0CO3HAHME IEHHOCTH HAYYHOH JEATEIIbHOCTH, TOTOBHOCTh B MpOLIecce U3YUeHUs (PU3UKU
OCYLIECTBIIATh IMPOEKTHYIO U HMCCIIEI0BATEILCKYIO NEATEIbHOCT, MHAMBUAYAIbHO U B
rpyIIe.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3naBaTebHBbIE YHHBePCcAIbHbIE YUeOHbIe 1eiCTBUS
Ba3oBble JJornueckue aeiicTBus:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTYaIM3HPOBATH IMPOOJIEMY, paccMaTpuBaTh €€
BCECTOPOHHE;

OIPEAEIIATh LENU JeSTEIbHOCTH, 331aBaTh IapaMeTpPbl U KPUTEPUU UX JTOCTHKEHUS;
BBISIBJISITH 3aKOHOMEPHOCTH U TPOTUBOPEUHS B paccMaTpuBaeMbIX (U3NYECKUX
ABJICHUSX;

pa3pabaTeiBaTh IIJJaH pelIeHUs NpobieMbl ¢  y4y€TOM aHalIM3a HUMEIOLIUXCS
MaTepuaibHbIX U HEMaTEPUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JEATEIBHOCTb, OLIEHUBATh COOTBETCTBHE PE3YNIbTATOB LIEJSM,
OLICHUBATh PUCKU MOCIEICTBUN AESITEIbHOCTH;

KOOPJAMHHUPOBATh M BBHIMOJHATH pPabOTy B YCIOBUSAX pPEaIbHOrO, BHUPTYaJbHOTO H
KOMOMHHMPOBAHHOT'O B3aUMO/ICHCTBHUS;

pa3BUBATh KPEATUBHOE MBIILJICHUE MPU PEUICHUH KU3HEHHBIX TPOOIIEeM.

ba3oBble ncciienoBareibcKHue AeiCTBUA:

BJIQ/IETh HAYYHOW TEPMHUHOJIOTHEH, KIIIOUEBBHIMU MOHATUSAMU U METOJaMHU (U3NYECKOU
HayKH;

BJIa/IETh HABBIKAMU Yy4eOHO-HCCIIEOBATENLCKON U MPOEKTHOM NeATeIbHOCTH B 00JIACTH
($u3HKH, CTOCOOHOCTBHIO U TOTOBHOCTBHIO K CAMOCTOSATEIbHOMY IIOUCKY METOJI0B PELICHUS
3aja4 (pU3NUECKOro Co/IepKaHus, IPUMEHEHHUIO Pa3IMYHBIX METOJIOB MO3HAHUS;

BJIA/IETh BUJAMU JESITEIBHOCTU MO MOJYYEHHI0 HOBOTO 3HAHMSI, €r0 HMHTEpIpETalUH,
peoOpa3oBaHUI0 U MPUMEHEHHUIO B Pa3IMYHBIX YU€OHBIX CHUTYallUsAX, B TOM YHCIE MpU
CO31aHUU Y4EOHBIX MPOEKTOB B 00JIaCTU (PU3UKH;

BBISIBJISITH TPUYMHHO-CIICJICTBEHHBIE CBS3M M aKTYalIM3UPOBATh 3aJady, BBIIBUTATbH
TUNOTE3y €€ pelleHus, HaXOAUTh apryMEHTHI JIJIsl 10Ka3aTelbCTBA CBOUX YTBEP)KIEHUH,
3a/1aBaTh NapaMeTPbl U KPUTEPUH PELICHUS;

AQHAIM3UPOBATh TOJYYEHHBIE B XOJAE PpELICHUS 3aJaud pe3yJbTaThl, KPUTUYECKU
OLICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;

CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIE 3a7aud B 00pa30BaTENIbHON JIESITEIHHOCTH, B
TOM YMCJI€ IPU U3YYEHUH (PUBHKH;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIbIT;

YMETb MEPEHOCUTh 3HAHUS MO (PU3UKE B IPAKTHUECKYIO 001aCTh )KU3HEACATEIbHOCTH;
YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00Js1acTeil;

BBIJIBUTaTh HOBBIE UJIEU, IPEAJIaraTh OPUTMHAIbHBIEC TOAXObI U PEIICHHUS;

CTaBUTh MPOOJIEMBI U 33]]a4H, TONyCKAIOIINE albTePHATUBHBIE PEILICHUSI.

Pabora ¢ nnopmanmeii:

BJIa/IETh HaBBIKAMM IMOJIy4eHUs MHGOPMaMU (PU3NYECKOrO COJAEPKaHUS U3 UCTOYHHUKOB
pa3HBIX TUIIOB, CaMOCTOSITEJIIBHO OCYILECTBIATH IIOMCK, aHAalu3, CUCTEMAaTU3alUI0 U
MHTEPIIPETANIO UHPOPMALIMK Pa3IMUHbIX BUIOB U (HOPM MpeICTaBICHUS;

OLIEHUBATh JOCTOBEPHOCTh MH(OPMAIINH;

UCIIONIb30BaTh CpEeACTBA MH(POPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTUN B
pELICHNH KOTHUTHUBHBIX, KOMMYHHKATUBHBIX U OPraHU3allMOHHBIX 337a4 C COOII0IEHUEM
TpeOOBaHUIl SProOHOMMKH, TEXHMKH O€30MacHOCTH, TUTHEHBI, pecypcocOepexeHus,
IPaBOBBIX U ATUYECKUX HOPM, HOPM HH(OPMAIIMOHHON 0€30MacHOCTH;



CO3/1aBaTh TEKCThl (PU3MUECKOro COJEpXKaHHs B Pa3IMUHBIX Qopmarax ¢ yd&€ToMm
Ha3HauYeHWs WHPOPMAIIMM M IEJIEBOM ayJuTOPHH, BBIOMpas ONTHMAIbHYIO (opmy
MMpEaACTaBJICHHUA U BU3yaJIU3alluH.

KoMMyHMKaTHBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiCTBUSA:

OCYIIECTBIISATH OOIICHHE HA ypoKaX (DU3UKU ¥ BO BHEYPOUHOH JESATEIHLHOCTH;
pacro3HaBaTh MPEANOCHIIKA KOHMIUKTHBIX CUTYallMi U CMSATYaTh KOH(IUKTHI;
Pa3BEPHYTO M JIOTUYHO M3JIAraTb CBOIO TOYKY 3PEHUS C HCHOJB30BAHUEM SI3BIKOBBIX
CPENCTB;

MOHUMATh U UCTIOIH30BATh MPEUMYIIECTBA KOMAHTHOW U WHANBUIYAILHON paOOTHI,
BbIOMpaTh TEMAaTUKY U METOJIbI COBMECTHBIX NEHCTBUI C yu€TOM OOLIMX HMHTEPECOB U
BO3MOHOCTEN Ka)J0ro WICHa KOJUIEKTHBA;

IIPUHUMATh LEJIU COBMECTHOM JESATENbHOCTH, OPraHU30BBIBAaTh U KOOPJIWHHUPOBATH
JIEUCTBUA MO €€ NOCTHKEHUIO: COCTABIIATH IJIAH JEUCTBUI, PACIIPEAEIATh POIU C YUETOM
MHEHHUI Y4aCTHUKOB, 00CY>KIaTh pe3y/bTaThl COBMECTHOU pabOThI;

OIICHUBATh KA4e€CTBO CBOETO BKJIAJIa M KAXKIOTO YIaCTHUKA KOMAaH/IbI B OOIIUH pe3ynbTar
1o pa3paboTaHHBIM KPUTEPUSIM;

npeyaraTb HOBBIE MPOEKThI, OLEHUBATh UAEU C MO3HMIMUM HOBHU3HbBI, OPUTHHAIBHOCTH,
MPaKTUYECKON 3HAUUMOCTH;

OCYILECTBJSATh MO3UTHUBHOE CTPATErMYECKOE IOBEACHUE B PA3JIUYHBIX CHUTYALUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITh MHUIIMATHBHBIM.

PerynsiTuBHbIe yHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUA
Camoopranu3anus:

CaMOCTOSITENIFHO OCYIIECTBIISITh MO3HABATEIBHYIO NEATEIBLHOCTh B 007acTH (U3MKHA U
ACTPOHOMUH, BBISIBISITH IPOOJIEMBI, CTaBUTh U (OPMYITUPOBATH COOCTBEHHBIC 3a/1a4H;
CaMOCTOSITENIFHO COCTAaBJIATH IUIAaH PEIICHUS PAacu€THBIX M KAYeCTBEHHBIX 3ajady, IUIaH
BBIMIOJTHEHUSI TPAKTHUYECKOM paboThl C YYETOM HMEIOLIUXCS PEeCcypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEAIIOYTECHHMI;

JTaBaTh OLIEHKY HOBBIM CHUTYAI[UsIM;

pacmmMpsATh paMKi y4eOHOTO ITpeIMeTa Ha OCHOBE JIMYHBIX MPEATIOYTEHHIA;

JIeNIaTh OCO3HAHHBIN BHIOODP, apryMEHTHPOBATh €ro, OpaTh Ha ceOsi OTBETCTBEHHOCTH 32
pereHmue;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

croco0CcTBOBaTh (OPMHUPOBAHMIO U TPOSBICHUIO DPYIUIMA B 00JacTH (PUBHKH,
MOCTOSTHHO MOBBIIIATH CBOW 00pa30BaTeNbHbIN U KyJIbTYPHBIH YPOBEHbD.

CﬂMOKOHTpOﬂb, IMOLIMOHAJbHBIA HHTEJLJIEKT:

JlaBaTh OLIEHKY HOBBIM CUTYyalUsIM, BHOCUTb KOPPEKTHUBBI B JEATECIBHOCTb, OLEHUBATH
COOTBETCTBUE PE3YNBTATOB LEIISAM;

BJIAJCTh HaBBIKAMU IO3HABATENBbHOM pedieKcHuH Kak OCO3HAaHMsI COBEpIIaeMbIX
JIEMCTBUM U MBICIMTENIBHBIX IPOLECCOB, X PE3YIbTATOB U OCHOBAHU;

UCIIOJIb30BaTh MPUEMBI pe(IeKCUU /ISl OLIEHKH CUTYalMH, BEIOOpA BEPHOTO PELICHHUS;
YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO ITPUHUMATh PEIICHHUS 110 UX CHUKECHHUIO;
IIPUHUMATb MOTUBBI U ApIYMEHTBI APYIUX IIPU aHAIU3€ PE3YJIBTATOB IEATEIbHOCTH;
IPUHUMATH ce0sl, MOHUMAsi CBOM HEIOCTaTKU U JOCTOMHCTBA,

IIPUHUMATh MOTUBBI U apIyMEHTBI JPYTUX IIPU aHAIU3€ PE3YIbTATOB JEATEIBHOCTH;
IpU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIHUOKU.

B mporecce mocTHKeHUS JTHMYHOCTHBIX PE3YJIbTATOB OCBOSHHS MPOTpaMMBI MO (DU3HKE IS
YPOBHsI CpefHEro oO0Iero o0pa3oBaHus y O0yUYaIOIIMXCS COBEPIICHCTBYETCS AMOIMOHAIBHBIN
UHTEIJIEKT, MPEAnoaraonui chopMUPOBaHHOCTD:

CaMOCO3HaHHUsI, BKJIFOYAIOIIETO CITOCOOHOCTD IMTOHUMATh CBOE YMOIIMOHAIBHOE COCTOSIHUE,
BUJIETH HAIPABJICHUS Pa3BUTHsI COOCTBEHHOUW AMOILIMOHAIBLHOM c(epbl, OBITh YBEpEHHBIM
B ce0e;



CaMOpETyJIMPOBaHUS, BKJIKOYAIOLIEro CaMOKOHTPOIJIb, yMEHUE [IPUHUMATD
OTBETCTBEHHOCTb 3a CBOE MOBE/IEHUE, CIIOCOOHOCTh aJallTHPOBATHCS K AMOLMOHAIBHBIM
U3MEHEHUSAM U MPOSBIATh THOKOCTD, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHE! MOTHBAlMH, BKJIIOYAIOLIEH CTPEMIICHHE K IOCTHIKEHUIO LEJIN U YCIEXY,
ONTUMU3M, HHUIIMATUBHOCTb, YMEHUE JACHUCTBOBATDH, UCXO/s U3 CBOUX BO3MOKHOCTEH;
SMIATUH, BKJIIOYAIOIIEH CIIOCOOHOCTh MOHMMAaTh AMOLMOHAIBHOE COCTOSHUE JIPYTHUX,
YYUTBHIBATh €r0 TPH OCYIIECTBICHHH OOLICHHUS, CHOCOOHOCTh K COYYBCTBHIO H
COIIEPEIKUBAHUIO;

COLMAIbHBIX HaBBIKOB, BKJIIOUAIOIIUX CIIOCOOHOCTH BBICTPAUBATh OTHOIICHUS C APYTHUMH
JFOAbMH, 3a00TUTHCS, IPOSBIATH HHTEPEC U Pa3peliaTh KOHMIUKTHI.

INPEJIMETHBIE PE3YJIBTATDI

K xonny oOyuenusi B 10 knacce npenMeTHbIe pe3ysbTaThl HAa YIIyOJIEHHOM YpOBHE JOJIKHBI
oTpaXkaTh CHOPMUPOBAHHOCTH Y O0OYUAIOIIUXCS YMEHHUI:

IOHUMaTh pojb (GU3UKK B HKOHOMHUYECKOM, TEXHOJIOTUYECKOM, 3SKOJIOTHYECKOil,
COLMAIIBHOW ¥ 3TUYECKOH cdepax AEATeNbHOCTH YelOBEeKa, pOiib U MECTO (PH3HKH B
COBPEMEHHOW HAY4YHON KapTHMHE MMpA, 3HAYECHHE ONHUCATEIbHOM, CUCTEMATU3UPYIOLIEH,
OOBSICHAUTENIbHOM M TIPOTHOCTHYECKOW (DYHKIUA (U3UUECKON TEOpun — MEXaHUKH,
MOJIEKYJISIPHOW (U3UKU U TEPMOAMHAMUKH, POJIb GU3UYECKOM Teopun B (OPMUPOBAHUU
npeCTaBICHUN 0 (PU3NIECKOI KapTHHE MUPA;

pas3nyarh yciaoBUs NPUMEHMMOCTH MoJiesiel (U3UYECKUX TeNl U MPOLECCOB (SBIECHUN):
MHEpPUUAIbHAsT CHCTeMa OTCYéTa, abCOMIOTHO TBEPAOE TENO, MaTepHalbHas TOUKA,
PaBHOYCKOPEHHOE IBI)KEHHE, CBOOOJHOE MajeHue, abCoMOTHO ynpyras aedopmarus,
a0COIOTHO ympyroe 1 aOCOMIOTHO HEYNPYroe CTOJIKHOBEHUS, MOJIENN Ta3a, )KUAKOCTH U
TBEPAOrO (KPUCTANIMYECKOT0) Teia, WIeajabHbI TIa3, TOUEUHBIM 3apsi, OAHOPOAHOE
JIIEKTPUYECKOE IO0JIE;

pasinyath ycinoBHs (IpaHMIbI, O0JIACTH) HPUMEHHUMOCTH (PU3MUYECKUX 3aKOHOB,
NOHMMATh BceoOImMiA xapakTep (yHIAMEHTaNbHBIX 3aKOHOB M OTPAHUYCHHOCTH
MCII0JIb30BaHUS YaCTHBIX 3aKOHOB;

AQHAIN3UPOBATh U OOBACHATH MEXaHUUECKHE MPOLIECCH U SBJICHMUS, UCIOIb3Yysl OCHOBHBIE
MIOJIO)KEHNUST W 3aKOHbl MEXAaHWKM (OTHOCUTEIBHOCTh MEXAHUYECKOrO JIBUKCHMS,
(dbopMyJibl KUHEMATHKH PaBHOYCKOPEHHOTO IBMXEHHS, MpeoOpa3oBanus ['ammiies ans
CKOPOCTH M TIE€peMElIeHMs, 3aKOHbl HploTOHa, mpuHuun otHocutenpHocTH ["anmumes,
3aKOH BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAaHEHUsI UMITYJIbCa U MEXaHUUECKOMH SHEPTUH,
CBsI3b palbOThl CHUJIBI C M3MEHEHHEM MEXaHMYEeCKOW HHEpPIuHu, YCIOBUS pPaBHOBECHUS
TBEPAOrO Tena), IPU HSTOM HCHOJIb30BaTh MAaTEMaTHUYECKOE BBIPAKEHHE 3aKOHOB,
yKa3blBaTh YCJIOBHS NMPUMEHUMOCTH (U3NYECKUX 3aKOHOB: INpeoOpa3oBaHuil ['ammmes,
BTOPOTO U TPETHETO 3aKOHOB HbIOTOHA, 3aKOHOB COXpaHEHHSI UMITYJIbCa U MEXaHUYECKOU
DHEPIrUH, 3aKOHA BCEMUPHOIO TATOTEHUS;

AQHAIN3UPOBATh U OOBSICHATH TEIUIOBBIE MPOLECCHl M SIBIECHUS, UCIOJb3Ys OCHOBHBIE
nonoxeHus MKT u 3akoHBI MOJIEKYISIPHOM GU3UKU U TEPMOJUHAMUKHU (CBSA3b JIABJICHUS
UJCANBHOIO Ta3a CO CpeJHEH KUHETUYECKOM JHEpruer TEeIIOBOIrO JBWXKEHUS U
KOHLEHTPALMEN €ro MOJIEKYJ, CBA3b TEMIIEPATYPHI BELIECTBA CO CPEIHEN KMHETUYECKON
SHEprueil TEeIIOBOrO J[BMXKEHUS €ro YacTHLl, CBsS3b JaBIEHUS HJ€AIbHOIO Taza C
KOHIIEHTpalMel MOJIEKYJ M €ro TeMIEparypoil, ypaBHeHue MenneneeBa—KnanelipoHna,
NEePBBIA 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAaHEHUS PHEPIMU B TEIUIOBBIX MpOIleccax),
IIPU 3TOM HCIOJb30BaTh MAaTEMAaTHUUYECKOE BBIPAKEHHE 3aKOHOB, YKa3blBaTh YCIIOBUS
IIPUMEHNMOCTH ypaBHeHMs MenaeneeBa—Knaneipona;

aHAJTM3UPOBATh U OOBACHATH HJEKTPUUECKHUE SABJICHUS, UCIIOJb3Yys OCHOBHBIE MOJIOKEHUS
U 3aKOHBI DJIEKTPOJMHAMHMKHM (3aKOH COXPAHEHHUS DJIEKTPUUYECKOro 3apsijia, 3aKoH
Kynona, noTEeHIMAIBHOCTh 3JIEKTPOCTATUYECKOrO IIOJSA, IPHUHLHUI CYNEPHO3UINH



IIEKTPUYECKUX IOJIEH, IPU 3TOM YKa3blBas yCIIOBUS NpUMEHUMOCTH 3akoHa KynoHa, a
TAK)K€ IPAKTUYECKH BAKHBIE COOTHOIIEHUA: 3aKOHbBI OMma IIs y4yacTKa LEenu W UL
3aMKHYTOH 3JeKTpuueckoil nenu, 3akoH Jxoyms—Jlenna, npasuna Kupxroda, 3axoHb
Ddapanes 171 2JIEKTPOIN3A);

OIKCHIBATh (PU3MUECKUE MPOIECCHl M SBJICHUS, WCIOJB3Ys BEIMYMHBL: MEpEeMeEIleHuE,
CKOPOCTb, YCKOPEHHUE, UMITYJIbC TE€JIa U CUCTEMBI TE€J, CHUJId, MOMEHT CHUJIbI, JIaBICHUE,
NOTEHIMAJIbHAS SHEPTHs, KHHETUYECKask SHEPTHsl, MEXaHW4YecKast SHeprusi, paboTa CHIIbL,
LEHTPOCTPEMUTENIBHOE YCKOPEHHE, CHJIAa TSDKECTH, CHJIa YIPYIOCTH, CHjla TPEHMS,
MOIITHOCTb, SHEPTHs B3aMMOJACHCTBHS Tena ¢ 3eMiI€i BONM3U € TTOBEPXHOCTH, SHEPIUs
ynpyroi negopmanuy npy>KuHbI, KOJIMYECTBO TEIUIOTHI, a0COIIOTHAs TeMIIepaTypa Tena,
paboTa B TEpPMOJAMHAMMKE, BHYTPEHHSS HHEPrUsl MJI€AIbHOIO OJIHOATOMHOIO rasa,
paboTa uAeaIbHOrO Tra3a, OTHOCHTENbHAs BIaXHOCTh Bo3ayxa, KIIJ| wmpeanbHOro
TEIJIOBOTO JIBUraTess; DJIEKTPUYECKOE I10JIe, HANPSKEHHOCTh JJIEKTPUYECKOIO IIO0JI,
HANpPsDKEHHOCTH IIOJISI TOYEYHOIO 3apsa WM 3apspKEHHOrO Iapa B BakyyMe U B
JUDJICKTPUKE, [OTEHLHA] JJIEKTPOCTATHYECKOrO0 IIOJIsI, PA3HOCTh ITOTCHIUAJIOB,
JNEKTPOABIIKYIAs CUJIA, CHJIA TOKA, HANPSDKEHHE, MOLIHOCTb TOKA, DJIEKTpUYECKas
€MKOCTbh IUIOCKOIO0 KOHAEHCATOPa, CONPOTUBIIEHUE y4acTKa LENU C IOCIEN0BATEIbHBIM
U TapajulelbHBIM  COEAVMHEHHEM PE3UCTOPOB, DJHEPIUsl JJIEKTPUUYECKOIO  IOJIA
KOH/JIEHCATOoPa;

OO0BSICHATE OCOOCHHOCTH NPOTEKaHUs (PU3MUECKUX SBJICHHUI: MEXaHUYECKOE ABHKEHHE,
TETUIOBOE JIBUKCHUE YaCTHUIl BEIIECTBA, TEIUIOBOE paBHOBECHE, OPOYHOBCKOE JBI)KECHUE,
updy3usa, ucnapeHue, KUNEHHE W KOHJAEHCAallMs, IUIaBJICHHE W KpHCTaJIM3alus,
HaIIpaBJICHHOCTh  TEIUIONEepenauu,  JJEKTpU3alus  Tel,  HOKBUIIOTCHIUAIbHOCTH
MIOBEPXHOCTH 3apsKEHHOTO IIPOBOJIHUKA;

IIPOBOAMTH HCCJIEIOBAHUE 3aBUCUMOCTU OJHON (PU3NYECKOW BEIUYMHBI OT APYro ¢
UCIIOJB30BAaHUEM IMPSAMBIX H3MEPEHUH, IpU OSTOM KOHCTPYHpPOBaThb YCTaHOBKY,
(GUKCUpOBaTh PE3yNbTAThl TOTYYEHHOW 3aBUCUMOCTH (DM3MYECKHX BEIMYMH B BUJC
rpa¢uKkoB ¢ y4€TOM aOCOJIIOTHBIX IOIPEIIHOCTEH H3MEpeHUil, Jenarh BHIBOJBI 10
pe3yabpTaTaM UCCIIEI0BAHMS;

IPOBOJUTh KOCBEHHblE HU3MEpEeHUs (PU3MUECKMX BEJIMYMH, IPU 3TOM BHIOUPATH
ONTUMAJBHBIA METOJT HM3MEpPEHMs, OICHUBAThb aOCOJIOTHbIE U OTHOCHUTENIbHBIE
MOTPELIHOCTH NPSAMBIX U KOCBEHHBIX U3MEPEHU;

IIPOBOJIUTH ONBITHI IO MPOBEPKE MPEITI0KEHHONW TMIIOTE3bl: INIAHUPOBATh IKCIIEPUMEHT,
coOMpaTh HKCIEPUMEHTAIBHYIO YCTAaHOBKY, aHAJIM3UPOBATh MOJyYEHHbIE PE3yJIbTaThl U
JlenaTh BBIBOJI O CTATyCe MPEAJIOKEHHON TUITOTESBI;

coOuro/iaTh MpaBWila OE30MacHOro TpyAa IMpH TMPOBEJEHUM HCCIEAOBAaHUI B paMKax
y4eOHOro HKCIEPUMEHTa, MpakTUKymMa U Yy4eOHO-HCCIE0BaTENbCKOM M IMPOEKTHON
JeSITEIbHOCTH C HCIHOJb30BAHUEM H3MEPHUTEIbHBIX YCTPOMCTB M J1abOpaTOpHOro
000pyI0BaHNS;

pemath pacu€THbIE 3a]auy C SBHO 33/1aHHON U HESIBHO 3a/laHHON (PM3MUECKON MOJIENbIO:
Ha OCHOBaHWHM aHajdW3a YCJIOBHS OOOCHOBBIBATH BHIOOpP (DU3UYECKON MOJEIH,
OTBeYaroleil TpeOOBaHUAM 33/1a4M, IPUMEHATh (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTU U
NoCTyNaThl (U3MYECKUX TEOpUH TpU MCHOJIb30BAaHUM MaTEeMaTHUYECKUX METO/0B
pelieHus 3agad, I[pPOBOAUTh pacdy€Tbl HA OCHOBAaHMM HWMEIOUIMXCA  JAHHBIX,
AQHAJIM3HUPOBATh PE3YNbTAThl 1 KOPPEKTUPOBATH METO/IbI PEIICHHUSI C YUETOM ITOIYYEHHBIX
pE3ybTaTOB;

peliaTh KaueCTBEHHbIE 3aJlauM, TpeOyrolue NMPUMEHEHU 3HAaHUM U3 pa3HbIX pa3zesioB
Kypca (U3MKH, a TaKKe HHTErpald 3HAaHUM W3 JPYruxX MOpeIMEeTOB €CTECTBEHHO-
HAy4yHOTO IIMKJa: BBICTPauMBaTh JIOTHYECKYIO IIEMOYKY PACCYKICHUH C ONOpOMl Ha
U3y4EHHbIE 3aKOHBI, 3aKOHOMEPHOCTHU U (pr3UUYeCcKHe SBICHUS;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS JJIs1 OOBSICHEHHS OCHOBHBIX IMPUHIMUIIOB paOOTHI
U3MEPUTENIBHBIX TPUOOPOB, TEXHUUECKUX YCTPOUCTB M TEXHOJIOTHYECKUX MPOLIECCOB;



MPUBOJUTH PUMEPHI BKIIAJ]a POCCHICKUX H 3apyOeKHBIX yUEHBIX-(DU3UKOB B Pa3BUTHE
HayKd, B OOBSCHEHHE TIPOIIECCOB OKPYKAIOIIETO MHpPa, B PAa3BUTHE TEXHUKH U
TEXHOJIOTHI;

aHAJM3UPOBATh U OIEHUBATH MOCIEACTBUS OBITOBOM M MPOU3BOICTBEHHON IEITEILHOCTH
YeNIOBeKa, CBSI3aHHOW C (DM3MUECKUMH TIPOIECCaMU, C TIO3UIMHA DKOJIOTUYECKOU
0€30MacHOCTH, TPEACTABICHUA O palMOHAJIBLHOM MPHUPOIONOIL30BAHUH, a TaKKe
pPasyMHOM MCIIOJIb30BAaHUH JTOCTMKEHHM HAYKW W TEXHOJOTHA I JaJdbHEUILIEro
Pa3BUTHS YEIIOBEUECKOTO OOIIECTRA;

MPUMEHSTh Pa3IMYHbIE CIIOCOOBI PaboThl ¢ MHpOpPMAIHEH (HU3HUECKOTO COJEPKAHUS C
WCIIOJIb30BAHUEM  COBPEMEHHBIX  MH(GOPMAIMOHHBIX  TEXHOJOTHH, TIPH  3TOM
UCIIOJIb30BaTh COBPEMEHHBIC MH(POPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, MepepadOTKH
U TIPEABSBICHUS y4eOHOW M HAyYHO-TIOMYJISIPHOW MH(POPMALMH, CTPYKTYpUPOBAHUS U
WHTEpIpeTauu UHOOPMALIUU, TIONYYEHHOW W3 Pa3IUYHBIX HMCTOYHHUKOB, KPUTHYCCKH
aHAJIM3UPOBATh TMOJydaeMylo HHGOPMAIMI0O M OIEHWBATh €€ JOCTOBEPHOCTh Kak Ha
OCHOBE UMEIONINXCS 3HAHUN, TaK ¥ HA OCHOBE aHAJIN3a UCTOYHUKA WH()OPMAIINH;
NPOSIBIIATh ~ OPraHM3allMOHHBIE W TO3HABATEIbHBICE YMEHHUS  CaMOCTOSATEIBHOTO
npuoOpeTeHus: HOBBIX 3HAHWW B TIPOLIECCE BBIMOJIHEHUS MPOCKTHBIX MU Y4YEOHO-
HCCJIeI0BATENIbCKUX padoT;

pabotarb B TpyNIe C HCIOJIHEHUEM Pa3IUYHBIX COIMAIBHBIX POJIEH, IUIAHUPOBATH
paboTy TpyNmbl, palUoOHAIBHO pACHpPENeNiaTh JIEATENbHOCTh B  HECTaHAAPTHBIX
CUTYalHsIX, aICKBATHO OLECHHMBATh BKJIAJ KaXKJIOIO0 U3 YYACTHUKOB I'PYIIbI B PELICHHE
paccMaTpuBaeMoi TPOOJIEMBI;

OpOSIBIATE ~ MOTHBalMIO K  Oynymed  mpodecCHOHanbHON — AEATENIBHOCTH — TIO
CIEIUATLHOCTAM (PU3UKO-TEXHHYECKOTO MPODHUIISL.

K konny oOyuenust B 11 knacce npeIMeTHbIE pe3yJbTaThl HAa YIIIyOJEHHOM YPOBHE JOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIINXCS YMEHU:

HOHUMATh POJIb GPU3UKU B IKOHOMHUECKON, TEXHOJIOIMUECKON, COLMAIIBHON U ATUYECKON
chepax IESATETHHOCTH 4YeNOBEKAa, POJb W MECTO (PM3MKM B COBPEMEHHOW HAay4HOM
KapTUHE MHOpA, pPOJb AaCTPOHOMHMM B IIPAKTHYECKOM [JEATEIBHOCTH 4YEJIOBEKA W
JabHENIIEM Hay4YHO-TEXHUYECKOM pa3BUTHH, 3HA4YCHHE OIUCATENbHOM,
CHUCTEMaTH3UPYIOLIEH, OOBSICHUTENLHOW M MPOTHOCTHYECKOW GyHKUMN (usnueckont
TEOPUM — DJIEKTPOJAMHAMMKH, CIEIUAIBHOW TEOPUH OTHOCUTEIBHOCTH, KBAaHTOBOU
¢u3uku, ponb ¢uznveckoil Teopun B (HOpPMUPOBAHMM MpEACTaBICHUN O (U3NYECKOMH
KapTUHE MHUpa, MeCTO (QU3MYECKOW KapTHMHBI MHpa B OOIIEM psIy COBPEMEHHBIX
€CTECTBEHHO-HAYUYHBIX MPEICTABICHUN O IIPUPOJE;

pa3nuyaTh yCIOBUS MPUMEHUMOCTH Mojesiel (U3MUYECKUX Tell U MPOLECcCOB (SIBICHUMN):
OJHOPOJHOE DJIEKTPUYECKOE M OJHOPOJHOE MAarHUTHOE TII0JIA, TapMOHUYECKHUE
KojeOaHusl, MaTeMaTU4YeCKUil  MasTHUK, MJEANbHBbIH  NPYKUHHBI  MasTHUK,
rapMOHUYECKHUE BOJIHBI, WJ€AJbHBIN KOJIeOATeNbHbI KOHTYpP, TOHKas JIMH3a, MOAeeH
aToma, aTOMHOTO s1Ipa U KBAHTOBOW MOJIEIIN CBETA;

pa3nuyath ycinoBHs (IpaHMIbI, O0JIACTH) HPUMEHHUMOCTH (PU3MUYECKUX 3aKOHOB,
NOHMMATh BCEOOIIMH XapakTep (yHAAMEHTaIbHBIX 3aKOHOB U OTIPaHUYEHHOCTb
MCIIOJIb30BaHUS YaCTHBIX 3aKOHOB;

AQHAIU3UPOBATh M OOBSACHATH 3JIEKTPOMATHUTHBIE MPOLECCHl U SBJICHUS, HCIOJIb3YS
OCHOBHBIE IIOJIOXKEHUS M 3aKOHBl DJJIEKTPOJAMHAMMKUA U  CIELHUAIBHOW TEOpUU
OTHOCHUTEJIBHOCTU (3aKOH COXPAHEHUs IEKTPUUYECKOro 3apsaja, cujia AMmepa, cuia
Jlopennia, 3akoH JJEKTPOMarHMUTHOM WHAyKuuHW, npaBwio Jlenma, cBsasp OC
CaMOMHIYKIMHU B 3JIEMEHTE 3JIEKTPUUYECKOMN LIEMH CO CKOPOCTBIO U3MEHEHHUsI CUJIbI TOKA,
HOCTYJIAThI CIIEIHATbHON TEOPUU OTHOCUTEILHOCTH DWHIITENHHA);

AHAIN3UPOBATh U OOBSICHATH KBAHTOBBIE MPOLECCHl U SIBJICHUS, UCTIOIb3YsI MOJIOKEHUS
KBaHTOBOM (u3uku (ypaBHeHue OiHmTeldHa I (oTtodddexra, mepBbIi U BTOPOM



noctynatel bopa, mpUHIHI COOTHOIIEHUs HeompenenéHHocTeil ['eiizenOepra, 3aKOHBI
COXPAaHEHHs 3aps0BOTO M MAaCCOBOTO YMCEI U DHEPIMM B SAACPHBIX PEAKLUAX, 3aKOH
PaAMOAaKTUBHOIO pacmaja);

OIUCBIBATh (PU3UUYECKUE MPOLECCHl U SIBICHUS, UCIONIb3Ysl BEJIUYMHBL HaNpsHKEHHOCTh
IIEKTPUYECKOTO TOJIsI, TOTEHIMAI 3JIEKTPOCTaTUYECKOIO IOJIsI, pa3HOCTh ITOTEHIIMAJIOB,
JNEKTPOABIDKYINAs CWJIA, WHAYKLIHS MAarHUTHOTO TII0JS, MAarHUTHBIA IIOTOK, CHJa
AMIiepa, UHAYKTUBHOCTb, 3JIEKTPOABIKYLIAsl CUJIa CAMOUHIYKIIMH, SHEPTUsI MAarHUTHOTO
I0JIS1 IIPOBOJIHUKA C TOKOM, PEISITUBUCTCKUN MMITYJIbC, ITOJIHAS DHEPIHsl, YHEPTHUS ITOKOS
CBOOOJTHOW YaCTHUIIBI, DHEPTUs M HMMILYyJIbC (OTOHA, MACCOBOE YHCIO M 3apsi supa,
JHEPIus CBA3HM A1pa;

OOBSICHATh OCOOEHHOCTH MpPOTeKaHHUs (U3NYECKUX SBICHHUNA: DIIEKTPOMAarHUTHAs
UHAYKLMS, CAMOMHIYKIIUS, PE30HAHC, MHTep(EepeHLus BOJH, AU(paKLus, AUCIEpCHs,
NOJTHOE BHYTpEHHee oTpakeHue, (oTosnexTpudeckuil 3pdext (hotorddekr), anbda- u
Oera-pacrnajsl saep, raMMa-u3IydeHue saiaep, (pU3HUecKue MNPUHLUIBI CIEKTPAIbHOTO
aHanu3a 1 paboThI J1a3epa;

ONpPEACIATh HAIpPABJICHUE WHAYKLIUU MAarHUTHOTO IO IPOBOJHHMKA C TOKOM, CHJIBI
Awmriepa u cuibl JlopeHna;

CTpPOUTh H300pa’keHHe, CO3/1aBaeMOe IUIOCKUM 3€pKajloM, TOHKOM JIMH30H, H
paccUnTHIBaTh €r0 XapaKTEPUCTUKU;

IIPUMEHATh OCHOBOIIOJAraroIUe acCTPOHOMMUYECKHUE IOHATUSA, TEOPUHM WM 3aKOHBI JUIS
aHayu3a U 0OBsACHEHUS (PU3NYECKUX MPOLECCOB, IPOUCXOAUINX B 3BE3/1aX, B 3BE3HBIX
cucTeMax, B MEXIaJaKTHUECKOW cpefe; NBM)KEHUS HEOECHBIX TeJl, SBOJIIOLUU 3BE3 U
Bcenennoii;

IPOBOJUTh HCCIEIOBaHUE 3aBUCUMOCTEH (DM3NYECKUX BEIMYUH C HCIIOJIb30BaHUEM
NpSMBIX W3MEPEHUH, IPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHpPOBATH PE3yIbTATHI
NOJYYEHHOM 3aBUCUMOCTH (PU3MYECKMX BEJIMYMH B BHJIE TIpadukoB C yuéToM
aOCONIOTHBIX ~ MOrPELIHOCTEH  M3MEpPEeHMH, JejlaTh BBIBOJABI 10  pe3yjbTaTaMm
UCCIIEJOBAHMSI,

NPOBOJIUTh KOCBEHHBIE W3MEpEHUs (PU3MUECKMX BEJIMYMH, IPH OTOM BHIOMpATH
ONTUMAJIBHBIA METOJ M3MEpEHUs, OLIEHUBaTb aOCOJIIOTHBIE M  OTHOCHUTENbHBIE
MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUIL;

IIPOBOAMTD OMBITHI IO MTPOBEPKE NPEUIOKEHHON TUIIOTE3BI: MIJIAHUPOBATh dKCIIEPUMEHT,
coOuparh 3KCHEPUMEHTAIbHYIO0 YCTaHOBKY, aHAJIU3UPOBAThH MOJYYEHHbIE PE3yJbTaThl U
JIENIaTh BBIBOJL O CTaTyCce MPEI0KEHHON TMIIOTESI;

ONMCHIBATh METObI OJYUYEHUSI HAYYHBIX ACTPOHOMHYECKHUX 3HAHUM;

coOuro/iaTh MpaBuiia OE30MaCHOrO TpyJda HpU IMPOBEACHUU HCCIEIOBaHMA B pamKax
y4eOHOro HKCIEPUMEHTa, MpakTUKymMa U Yy4eOHO-HCCIE0BaTENbCKOM M IMPOEKTHON
JeSITeIbHOCTH C HCHOJb30BAHUEM M3MEPHUTEIbHBIX YCTPOMCTB M J1abOpPaToOpHOro
000pyI0BaHNS;

pelaTh pacu€THbIE 3a]auy C SBHO 33/1aHHON U HESBHO 3a/1aHHON (pr3HUYecKOl MOJIENbIO:
HAa OCHOBaHUM aHajM3a YCJIOBHUS BbIOMpPATh (U3NYECKUE MOJENIH, OTBEYAIOIINe
TpeOOBaHUAM 3aJlaud, MPUMEHATh (POPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJATHI
¢u3nYecKuX TEOpUil MPH HCHOJIB30BAaHUM MaTEMaTHYECKMX METOJOB pELIeHMs 3ajad,
IIPOBOAMTDH PACUETHI HA OCHOBAHWH UMEIOIIMXCS JTaHHBIX, AHAJIM3UPOBATh PE3YJIbTaThl U
KOPPEKTUPOBATh METO/IbI PEIICHHUS C YYETOM MOJMYUYEHHBIX PE3YyIbTaTOB;

pelaTh KaueCTBEHHbIE 3aJauu, TpeOyIole NPUMEHEHNsT 3HAHUN U3 Pa3HbIX pa3/IelioB
Kypca (U3MKH, a TakKe HHTErpaluy 3HAaHUM M3 JAPYruxX MPEeJIMETOB €CTECTBEHHO-
HAy4yHOTO IMKJAa: BBICTPAaWBaTh JIOTMYECKYIO LIEMOYKY pACCYXACHHM C OMNOpOH Ha
W3YYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTHU U (U3NYECKUE SIBICHMUS,

UCIIOJIb30BaTh TEOPETHUYECKHE 3HAHUS U OOBSICHEHHS] OCHOBHBIX MPUHIIUIIOB PaOOTHI
M3MEPUTENIbHBIX TPUOOPOB, TEXHUUECKUX YCTPOUCTB U TEXHOJIOTUYECKUX MTPOLIECCOB;



MPUBOJUTH PUMEPHI BKIIAJ]a POCCHICKUX H 3apyOeKHBIX yUEHBIX-(DU3UKOB B Pa3BUTHE
HayKd, B OOBSCHEHHE TIPOILIECCOB OKPYKAIOIIETO MHpPa, B PA3BUTHE TEXHUKH U
TEXHOJIOTHI;

aHAJM3UPOBATh U OIEHUBAThH MOCIEACTBUS OBITOBOM M MIPOU3BOJICTBEHHON JIEATEILHOCTH
YeNIOBeKa, CBSI3aHHOW C (DM3MUECKUMH TIPOIECCaMU, C TIO3UIMHA DKOJIOTUYECKOU
0€30MacHOCTH, TPEACTABICHUM O paldOHAJIBLHOM NPHPOAOIOIL30BAHUHM, a TaKKe
pPasyMHOM MCIIOJIb30BAaHUH JTOCTMKEHHM HAYKW W TEXHOJOTHA I JaJdbHEUILIEro
Pa3BUTHS YEIIOBEUECKOTO OOIIECTBA;

MPUMEHSTh Pa3IMYHbIE CIIOCOOBI PaboThl ¢ MHpOpPMAIHEH (HU3HUECKOTO COJEPKAHUS C
WCIIOJIb30BAHUEM  COBPEMEHHBIX  MH(GOPMAIMOHHBIX  TEXHOJOTHH, TIPH  3TOM
UCIIOJIb30BaTh COBPEMEHHBIC MH(POPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, MepepadOTKH
U TIPEAbSBICHUS y4eOHOW M HAyYHO-TIOMYJISIPHOW MH(OpPMAaIUH, CTPYKTYpUPOBAHUS U
WHTEpIpeTauu UHOOPMALIUU, TIONYYEHHOW W3 Pa3IUYHBIX HMCTOYHHUKOB, KPUTHYCCKH
aHAJIM3UPOBATh TOJydaeMylo HHGOpPMAIMI0O U OICHMBATh €€ JIOCTOBEPHOCTh KaK Ha
OCHOBE UMEIONINXCS 3HAHUN, TaK ¥ HA OCHOBE aHAJIN3a UCTOYHUKA WH()OPMAIINH;
NPOSIBIIAITh ~ OPraHM3allMOHHBIE W TO3HABATEIbHBIE YMEHHUS  CaMOCTOSATEIBHOTO
npuoOpeTeHus: HOBBIX 3HAHWW B TIPOLIECCE BBIMOJIHEHUS MPOCKTHBIX MU Y4YEOHO-
HCCIIEI0BATEILCKUX padoT;

pabotarb B TpyNIe C HCIOJIHEHUEM Pa3IUYHBIX COIMAIBHBIX POJIEH, IUIAHUPOBATH
paboTy TpyNmbl, palUoOHAIBHO pacHpeleNsiTh [esATEIbHOCTh B  HECTaHJApPTHBIX
CUTYalHsIX, aICKBATHO OLECHHMBATh BKJIAJ KaXKJIOIO0 U3 YYACTHUKOB I'PYIIbI B PELICHHE
paccMaTpuBaeMoi TPOOJIEMBI;

OpOSIBIATE ~ MOTHBAalMIO K  Oynymed  mpodecCHOHaNbHON — AEATENILHOCTH — TIO
CIEIUATLHOCTAM (PU3UKO-TEXHHYECKOTO MPODHUIISL.



TEMATHYECKOE INTAHUPOBAHHUE

10 kaacc
KoJsinyecTBo yacoB
Ne HaumeHoBaHue pa3jiesioB U TeM Kontpoasmbie | Mpaxtieckue JaekTpoHHbIe (HU(pPOBHIE)
n/n NMPOrpaMmblI Bcero paGoTEI paGOTLI o0pa3oBaTe/ibHbIe pecypchl
Paznen 1. Metoasl Hay4yHOTO 1TO3HAHUS MUPa
1.1 MeTopl HAy4YHOTO ITO3HAHKS MUPA 6 0 1 «Tpenaxep "O6nako 3nanwmii. [llkoma".
®wusnka, 10 xnacc (yriayOaeHHBIH )»
https://school.oblakoz.ru/materials/463635
Htoro no pazneny 6
Pa3nen 2. Mexanuka
2.1 KunemaTtuka 13 1 2 «Tpenaxep "O6nako 3nanuid. [1lkoma".
®wusnka, 10 xnace (yriayOneHHBIH )»
https://school.oblakoz.ru/materials/463635
2.2 Junamuka 12 0 1 «Tpenaxep "O6nako 3nanuid. [1lkoma".
®wusnka, 10 xnacc (yriayOaeHHBIH )»
https://school.oblakoz.ru/materials/463635
2.3 Craruka TBEpAOro TENIA 6 1 1 «Tpenaxep "Obnaxo 3Hanuil. [llkomna".
®dwusnka, 10 kmace (yrryOnIeHHBIH )»
https://school.oblakoz.ru/materials/463635
2.4 3aKOHBI COXPAHEHUSI B MEXAHUKE 12 1 1 «Tpenaxep "Obnaxo 3Hanuil. [llkomna".
®dwusnka, 10 kmace (yrryOnIeHHBIH )»
https://school.oblakoz.ru/materials/463635
Hroro no paszneny 43
Paznen 3. MonekynsipHas pu3nKa U TEPMOAMHAMHKA
3.1 OCHOBBI MOJIEKYJISIPHO-KUHETHUECKOMN 17 1 2 «Tpenaxep "Obnaxo 3nanuii. [llkomna".
TEOPUH ®dwusmnka, 10 kmace (yrryOIeHHBIH)»
https://school.oblakoz.ru/materials/463635
3.2 Tepmonunamuka. TermmoBbie MaITUHBI 21 1 2 «Tpenaxep "O06nako 3nanwmii. [lIkoma".

®dusnka, 10 knacc (yriayOaeHHbIH )»
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https://school.oblakoz.ru/materials/463635
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Ne HaumeHoBaHue pa3jiejioB M TeM KoJsun4vecTB0o 4acoB JueKTpoHHBbIE (HU(POBbHIE)
https://school.oblakoz.ru/materials/463635
3.3 ArperaTHble COCTOSIHHSI BEIIECTBA. 19 1 3 «Tpenaxep "O6nako 3nanwmii. [llkoma".
®da30BbIe IEPEXOBI dusnka, 10 knace (yriayOaeHHBIH )»
https://school.oblakoz.ru/materials/463635
Wroro no pazueny 57
Paznen 4. DnexkrpoguHaMuka
4.1 DIIEKTPUUYECKOE TTI0JIC 25 1 4 «Tpenaxep "O6aako 3nanwmii. [llkoma".
®usnka, 10 xnacc (yriayOaeHHBIH )»
https://school.oblakoz.ru/materials/463635
4.2 [ToCTOSIHHBIN 3EKTPUYECKUN TOK. 24 0 7 «Tpenaxep "O6nako 3nanuid. [1lkoma".
®wusnka, 10 xnacc (yriayOaeHHBIH )»
https://school.oblakoz.ru/materials/463635
4.3 Toxku B pa3IMyHbIX cpeaax 10 1 0 «Tpenaxep "O6nako 3nanuid. [1lkoma".
®wusnka, 10 xnacc (yriayOaeHHBIH )»
https://school.oblakoz.ru/materials/463635
Htoro no pazneny 59
Pe3epBHOE BpeMms 5
OBIIEE KOJIMYECTBO YACOB I10 170 8 24

ITPOTPAMME
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11 KJTACC

Ne | HaumeHoBaHME pa3ieiioB U TEM MPOrPaAMMBI KonudecTBo yacos DnekTpoHHbIE (LUPPOBHIC)
n/m Bcero | KonTposbabie [IpakTnueckue o0pa3oBaTenbHbIC PECYPCHI
paboTHI paboThHI
Paznen 1. JIEKTPO/IMHAMUKA
1.1 | MarauTHOE moie 14 BBE/INTE BBE/IUTE [11]
3HAYCHUE 3HAYCHUE
1.2 | DAeKTpOMAarHUTHAs HHIYKIUS 13 1 BBE/IUTE [11]
3HAYCHUE
Jl06aBHUTH CTPOKY
Wroro no pazneny | 27 ‘
Paznen 2. KOJTEBAHUS U BOJIHbBI
2.1 | Mexanudeckue KoJaeOaHus 10 BBE/INTE BBE/IUTE [11]
3HAYCHUE 3HAYCHUE
2.2 | DIeKTpOMarHUTHBIC KOJICOaHUs 15 BBEJIUTE BBEJIUTE [11]
3HAYCHUE 3HAYCHUE
2.3 | MexaHu4ecKue 1 AJIEKTPOMArHUTHBIC BOJIHBI 10 1 BBE/IUTE (11
3HAYCHUE
2.4 | OnTHka 25 1 BBEIINTE [[]
3HAYCHHE
Jl06aBUTH CTPOKY
Hroro no paszzaeny | 60 |
Paznea 3. OCHOBBI CHEHHAJII)HOI?I TEOPUN OTHOCUTEJIBHOCTHA
3.1 | OcnoBet CTO 5 1 BBEJIUTE [[1]
3HAYCHUE
J106aBUTB CTPOKY
Wroro no paszneny |5 |
Paznen 4. KBAHTOBASI ®PU3UKA
4.1 | KopmyckyasipHO-BOJIHOBOH JAyallu3M 15 BBE/IUTE BBEJINTE (]
3HAYCHUE 3HAYCHUE




4.2

dusuka atoma

BBEIUTE
3HAUECHUE

BBEIUTE
3HAUECHUE

[0]

4.3

duznka aTOMHOTO AApa v 3JIEMCHTaPHBIX YaCTHUIL

BBEIUTE
3HAUECHUE

BBEIUTE
3HAUECHUE

[0]

J106aBUTH CTPOKY

Uroro no pazneny

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3IUKHU

5.1

DNEeMEHTHI aCTPOHOMUU U acTPOPU3UKU

BBCIUTC
3HA4YCHHC

BBCIUTC
3HA4YCHHC

(0]

Jl06aBUTH CTPOKY

Uroro no pazneny

Paznen 6. PUSHUECKHA IPAKTUKYM

6.1

Pu3nYeCcKu IPAKTUKYM

16

BBCAUTC
3HaA4YCHUC

16

[0]

Jl06aBHUTH CTPOKY

Uroro no pazneny

| 16

Pasnea 7. OBOBIIAIOIIEE TIOBTOPEHHUE

7.1

CucremaTtu3zanus U 0000IIEHHE TPEIMETHOTO COACPKAHUS U
OTIBITA JAEATENbHOCTH, IPHOOPETEHHOTO NP U3YUYEHUH Kypca
¢uzuku 10 — 11 knaccon

15

BBEIINTE
3HAUCHUEC

BBCAUTEC
3HA4YCHHC

[0]

J106aBUTB CTPOKY

Uroro no pazneny

[[HasBanue moay.as]]

Paznea 1. [[HazBanue]]

J106aBUTH CTPOKY

[[AToro]]

JloGaBuTh pazaen

[[HasBanue moay.as]]

JloGaBuTh pazaen

Jlo6aBUTH MOYTH

PesepBHOE Bpems

10

BBCAUTC
3HA4YCHHC

BBCAUTC
3HA4YCHHC

[




YYEBHO-METOAUYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA
VYueonuk I'.5. Msxumes, b.b. byxosues, H.H. Corckuii «®u3uka 10 knacc: yueOHUK 17151 00111€00pa30BaTeNIbHBIX YUPEKICHUM: 0a30BbIN U
npodmibHbId ypoBHU»,M.: «IIpocBemienney, 2019.

VYuaebnuk I'.51. Mskumes, b.b. bByxosues, B.M. Uapyrun «®usuka 11 kinacc: yaeOHUK a5 0011€00pa30oBaTEeIbHBIX YUPEKACHUI: 0a30BBIN U
npodunbHeli ypoBHU»,M.: «I[IpocBenienue», 2019.

PeivkeBuy A.I1. COopHuk 3ama4 1o ¢pusuke st 8-10 kiraccoB cpeaHeit mkoibl. — 27-¢ usa.- M.: «lIpocsemenuey, 2023
Tonsadapo H.U. Coopuuk 3amad o ¢usuke s 10-11 kimaccoB cpemneid mKoibl. -25-¢ u3a.-M.: «lIpocsemenney, 2023

METOANYECKHUE MATEPHUAJIBI V1A YYUTEJIA

I'.S. Msxues, b. b. byxosues, H.H. Corckuit ®usuka 10 k. @usuka 10 knacc. bazoBsiit 1 yriay6sieHHbIH ypoBeHb. YueOHHK. MOCKBa.
[Ipoceemenue, 2020

I'.4. Mskumes, b.b. byxosues, B.M. Uapyrun ®u3suka 11 kinacc. ba3oBslif u yrimyoneHHbIi ypoBeHb. Yueouuk. Mocksa. [Ipocsemenne. 2020
A.I1. PermkeBuu. CoopHUK 3a1a4 1o ¢pusuke. Mocksa, poda, 2005 - 2019 1.

C6opnuk 3anau o ¢pusuke a1 9 — 11 kmaccos. Cocrasurens [ H. Crenanosa. M.: «IIpocsemenue», 1996 r.

10.A. Caypos. ®usuka. [loypounsie pazpabotku. 10 kiacc. [Tocobue miast obueobpazoBatenbHbIX oprannzanuii. Mocksa. IIpocsenienne. 2015

10.A. Caypos. ®usuka. [Toypounsie pazpaborku. 11 kiacc. [TocoOue st 061eo6pazoBaTenbHbIX opranu3anuil. ba3oelii 1 yriayOieHHbINH YPOBEHb.
Mockaa. [Ipoceemenue. 2017 r.



COOpHHK TECTOBBIX 33/1aHUH I TEMAaTUYECKOT0 B UTOroBoro koutposs. dusuka 10 xnace. M.: «Mutemnekt-Lentpy», 2004 r.

C.M. Anapromeukus, A.C. CriyxaeBckuil. @usnka. «KOHCTPYKTOP» CaMOCTOSATENBHBIX U KOHTPOJIBHBIX padboT. 10 — 11 kmacchl.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

1 http://nsportal.ru - cormansHas ceTh pabOTHHKOB 00Pa30BaHHUSL.

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

3 http://festival.1september.ru/articles/ - pectuBanp nemparorudeckux uaci «OTKPBITHIA YPOK).
4 http://www.fizika.ru/ - caiit 1uis yanreneit GU3NKU U UX YUCHHKOB.

5 http://www.physics.ru/ - maTepuaisi 1o (pu3HKe.

6 www . ege .edu.ru - uapopmarronHsIii nopran EI'D.

7 http :// school - collection . edu . ru / - eaunas xomrexuust [JOPoB.



