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IHHOACHUTEJIBHASA 3ATIINCKA

[Iporpamma mo ¢u3uKe Ha ypoBHE cpeaHero obmero oOpas3oBaHus pa3paboTaHa Ha OCHOBE
MOJIOKEHUH © TpeOOBaHMI K pe3ylbTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTeNbHOM IPOTpPaMMBI,
npencrasieHubix B @I'OC COO, a takxke ¢ yu€toM QenepanbHOi paboyeil mporpaMmbl BOCIIMTAHHS U
Konnenumu mnpenonaBanust yueOHoro mpeaMera «Pu3mka» B 00pa30BaTENbHBIX OpPraHU3AIUAX
Poccuiickoit @enepanuu, peaan3yonmX OCHOBHBIE 00pa30BaTeIbHBIC IPOTPAMMBI.

[Iporpamma mno ¢usuke ompenensier o00sA3aTeNbHOE IPEIMETHOE COJEp)KAaHUE, YCTaHABIMBAET
PEKOMEHIyeMYIO TMOCIEeIOBAaTEIbHOCTh H3YUEHHS TeM U pPa3[elioB Y4eOHOro NpeaMera ¢ Yy4E€ToM
MEXIIPEIMETHBIX ¥ BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKH Y4€OHOTO MpoIiecca, BO3PACTHBIX 0COOCHHOCTEH
oOyuaromuxcs. Ilporpamma mo ¢usuke ma€T MpeacTaBiIeHHE O LENAX, COASp)KaHWH, OOIIeH cTpaTeruu
oOy4eHHs:, BOCIMTAHHS W Pa3BUTHA OOydarOIMXCA CpeacTBaMH ydeOHOro mnpeamera «PDu3mkay Ha
yriyOnEHHOM ypOBHE.

WN3yuenne kypca  ¢u3uku  yrayOln€HHOrO  ypOBHS — MO3BOJISIET  peajiu30BaTh  3ajaydu
npodeccHoHaIbHOM OpHUEHTAllMM, HANpaBJIEHO Ha CO3JaHUE YCIOBUM JUISl TPOSIBIEHHS CBOUX
MHTEJJIEKTYaJIbHBIX U TBOPYECKUX CHOCOOHOCTEH KaXKIbIM O0Y4aromIMMCS, KOTOpble HEOOXOIUMBI IS
MPOIOJDKEHHST 00pa30BaHUs B OpraHU3alMIX MPOPECCHOHAIBHOTO 00pa30BaHus MO Pa3IUYHbIM (PU3UKO-
TEXHUYECKUM U UH)KEHEPHBIM CHEINAIbHOCTSIM.

B nporpamme no ¢usmuke ornpenenstoTcs IIaHUPYEMble pe3ylbTaThl OCBOCHUS Kypca (DU3MKU Ha
YpOBHE Cpe/iHero oOIiero o0pa3oBaHus: JUYHOCTHBIE, METANIPEIMETHBIE, TpeIMeTHbIE (Ha yriayOnEHHOM
ypoBHe). Hay4HO-MeTOM0IOTHYEeCKOW OCHOBOM A pa3pabOTKu  TpeOOBaHMM K JIMYHOCTHBIM,
MeTanpeIMEeTHbIM U TMpPEeIMETHBIM pe3ysbTaTaM OOy4arolIMXcs, OCBOMBIIMX MPOrpamMMy MO (U3UKe Ha
YpOBHE CpeIHEro oO0Iero o0pa3oBaHUs Ha YriayOJEHHOM YPOBHE, SIBISETCS CHCTEMHO-ACSITEIIBHOCTHBIN
MOJXO/.

[Tporpamma 1o ¢u3HKe BKIFOYACT:

IUTAHUPYEMbIE pe3yJbTaThl OCBOEGHUSA Kypca (PU3MKM Ha yrIyOJEHHOM YpOBHE, B TOM 4HCIE
IIPEIMETHBIE PE3YNIBTAThI IO TOAaM OOyUEeHHUS;

coJiepkaHue yueOHoro npeamera «Pu3ukay 1o rogaM oOy4eHus.

[Iporpamma mno ¢u3uke MMeeT MPUMEPHBIM XapakTep M MOXET ObITh HCHOJIb30BAHA YUUTEISIMHU
(bU3UKN A1 COCTABICHUSI CBOMX pab0YMX MTPOrPaMM.

IIporpamma 1no ¢u3MKe HE CKOBBIBAET TBOPYECKYIO WHUIMATUBY Yy4YUTENEH M NpPENoCTaBIiIsSeT
BO3MOKHOCTH JUIsSl peanu3alMd pPa3JIMYHbIX METOAWYECKUX IOAXOJO0B K IPENoJaBaHUI (U3UKH Ha
yri1yO6aEéHHOM ypOBHE NPHU YCIOBUH COXPaHEHHs 00s3aTeIbHOM YacTu CoJepKaHUs Kypca.

dusnka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAX MPUPOIbI, BBICTYNAas B KayecTBe Y4eOHOTO
IpeMeTa B IIKOJIE, BHOCUT CYLIECTBEHHBIN BKJIaJ] B CHCTEMY 3HaHUI 00 okpyxatomeM mupe. LIkonbHbIH
Kypc (GU3MKH — CHCTEMOOOpa3yIOIIMHA [yl €CTECTBEHHO-HAyYHBbIX Y4YEOHBIX NPEAMETOB, MOCKOJIBKY
¢u3nyeckue 3aKOHbBI JIeKAaT B OCHOBE IPOLECCOB U SBJICHMM, M3ydaeMbIX XUMHUEH, Ouosioruei,
¢u3nyeckoil reorpaduei u actpoHoMueil. Vcnosp30BaHue U akTUBHOE IPUMEHEHHE (PU3MUECKUX 3HaHUI
OIIpENIeNIUIIO XapakTep 1 OypHOE pa3BUTHE PA3HOOOPA3HBIX TEXHOJIOIHH B cepe FIHEPreTUKH, TPaHCIIopTa,
OCBOEHMS KOCMOCA, TIOJTY4€HHUsI HOBBIX MAaTE€PUAJIOB € 3aJaHHBIMU CcBOMcTBaMu. M3ydyeHue (Gpu3nKu BHOCHUT
OCHOBHOM BKJaJ B (OpPMHUpOBAaHHE €CTECTBEHHO-HAyYHOM KapTHHBI MHpa OOydaromierocs, B
¢dbopMupoBaHHE YMEHHH NPUMEHSTh HAy4YHbI METOJl MO3HAHUSA MpPU BBIMOJHEHHMM HMMHU Yy4eOHBIX
HUCCIe0BaHUM.

B ocHoBy kypca ¢u3uKH Ha ypOBHE CpelHEro ooOuero oopazoBaHus MOJOXKEH psii UAeH, KOTOpble
MO’KHO paccMaTpUBaTh KaK MPUHIUIIBI €r0 MOCTPOSHHUS.

Hoen uenocmnocmu. B COOTBETCTBUM C HEH KypC SIBJISIETCA JIOTMUECKH 3aBEPILIEHHBIM, OH
COJICpKHUT MaTepuall M3 BCEX pa3leioB (M3MKM, BKIIOYAET KaK BOIMPOCHl KIACCHUYECKOM, TaK H
COBpEMEHHOM (PU3UKH.



Hoea zenepanuzayuu. B coOTBETCTBUM C HEW MaTepualn Kypca (QHU3UKH OOBEIUHEH BOKPYT
¢usnueckux Tteopuil. Benymmm B Kkypce sBusieTcs (HOpMUPOBAHHE MPEACTABICHUNA O CTPYKTYPHBIX
YPOBHSIX MaTE€pPHUH, BELIECTBE U IOJIE.

Hoea cymanumapuzayuu. EE peanuzanus NpeanoiaracT MUCIOJIb30BaHUE T'yMAHUTAPHOIO
noTeHuana (U3NIeCKoil HayKH, OCMBICICHUE CBS3U Pa3BUTHS (PU3UKH C pa3BUTHEM OOIIECTBA, A TAKXKE C
MHUPOBO33PEHYECKUMHU, HPABCTBEHHBIMU U 3KOJIOTHYECKUMHU IpoOIeMaMu.

Hoes npuxnaonou nanpagnennocmu. Kypc ¢usukn yriyOJI€HHOTO YpOBHS TpEIrojaraet
3HaKOMCTBO C IIMPOKUAM KPYrOM TEXHHUYECKHX M TEXHOJOTHYECKUX MPHIOKEHUH WM3Y4EHHBIX TEOPHUU U
3akoHOB. [Ipu 3TOM paccMaTpuBarOTCs HAa ypOBHE OOIIMX HPEJICTABICHUN U COBPEMEHHbBIE TEXHUYECKHE
YCTPOMCTBA, U TEXHOJIOTUU.

Hoea 3konocuzayuu peann3yercs IOCPEACTBOM BBEICHUS 3JIEMEHTOB COJIEPKaHUs, MOCBAEHHBIX
9KOJIOTMYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbI C PA3BUTHUEM TEXHUKU M TEXHOJIOTHH, a
TaKKe 00CYKIEHHsI MPOOJIEM PallMOHAILHOTO MPUPOIOIIOJIB30BAHUS U IKOJIOTHYECKOW O€30I1aCHOCTH.

OcBoeHue cofepxiaHus IporpamMmbl 10 (PU3KKE T0JKHO ObITh MOCTPOEHO HA MPUHIMIAX CUCTEMHO -
NEeSITeIbHOCTHOTO nonaxona. s ¢pusuku peanuzanus 3THUX NPUHLIMIOB 0a3UpyeTcs Ha UCHOJb30BaHUU
CaMOCTOSITEJIBHOTO AKCIEPHMEHTa KaK IOCTOSIHHO JeWCTBymoIlero Qaxkrtopa ydeOHoro mpomecca. s
yrayOnE€HHOTO YpOBHS — 3TO CHCTEMa CaMOCTOSITEIbHOTO YYEHHYECKOI'O0 SKCIEPUMEHTA, BKIIIOYAIOIIETO
(bpoHTaIbHbIE YIEHUYECKUE OTBITHI IPU M3YUYEHUU HOBOTIO MaTepuaia, JabopaTopHble paboThl U pabOThI
npakTukyma. [Ipm 3TOM BO3MOXHBI JBa crocoba peanuszanuu (U3NYECKOro MpakTukyma. B mepom
cllydae MpakTUKyM MpoBojautcs aubo B koHue 10 m 11 kmaccoB, nu00 mocie MEpBOro M BTOPOTO
MOJIYTOAMM B KaXKJIOM U3 3THUX KJIaccoB. BTopoil cnocob — 310 uHTErpanus paboT NpakTUKyMa B CUCTEMY
nabopaTopHbIX paboOT, KOTOpbIE MPOBOJATCSA B Ipoliecce H3ydeHHs paszzaena (temsl). Ilpu stom mon
paboTamMu MpakTUKyMa IIOHHMAETCS CaMOCTOSITENIbHOE WCCIEeOBaHHe, KOTOpPO€ MPOBOAUTCSA IO
PYKOBOJCTBY CBEPHYTOTO, 0000MEHHOTO BH1a O€3 MOIIaroBOi HHCTPYKIIUH.

B mporpamme mo ¢u3Mke cucTeMa YYEHHUYECKOTO SKCIEpUMEHTa, JabOpaTOpHBIX padboT u
MpaKTUKyMa TMpeACTaBlieHAa €AUHBbIM IepeuyHeM. Bpibop TeMaTuku [Uisi 3TUX BUIOB YYEHHYECKUX
MPaKTUYECKUX paboOT OCYLIECTBISIETCS y4YaCTHHUKaMU 00pa3oBaTelNbHOrO TMpollecca HCXOAsd U3
0COOEHHOCTEH MOYPOYHOIO TUTAHMPOBAHUS M OCHaImleHusl kabuHera ¢usuku. [Ipu sTom obecrieunBaeTcs
OBJIaJieHue OOYyYalOIIMMUCS yYMEHUSMHU IMPOBOJUTH HpPSIMblE W KOCBEHHBIE HM3MEPEHUS, HCCIIECTOBaHUS
3aBUCHUMOCTEH (PM3NYECKUX BEJIMYMH U TIOCTAHOBKY OTBITOB IO MTPOBEPKE MPEI0KEHHBIX THIIOTES.

bonbiioe BHMMaHue ynensieTcsl pelIeHUI0 pacyE€THBIX M KayeCTBEHHBIX 3amad. [lpu stom mms
pacuéTHBIX 3a/la4 MPUOPUTETOM SIBJISIOTCS 3a/laud C SIBHO 33JaHHOW M HESBHO 3aJaHHOW (QU3MYecKon
MOJENBIO, MO3BOJISIONINE MPUMEHSTh W3Y4EHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KakK U3 OJHOTO pasjena
Kypca, TaKk M HMHTErpuUpys NIpPUMEHEHHE 3HAHUI M3 pa3HbIX paszzaenoB. Jlyis KayecTBEHHBIX 3ajad
MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha OOBsICHEHUE/TpelICKa3aHhe MPOTEeKaHHUs (U3UYECKUX SBICHUN U
MIPOLIECCOB B OKPYXKAIOIIEH KU3HH, TpeOyromue BpiOOpa pu3nueckoid MOAETH IJis CUTyallud MPaKTUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusmu PI'OC COO k MarepuanbHO-TEXHUYECKOMY OOECIEUEHUIO
yueOHOro mpouecca Kypc ¢GHU3MKH YriayOJIEHHOTO ypOBHS Ha YpOBHE CpefHero olmiero oOpa3oBaHHs
JOJIKEH U3y4aThCsl B YCIOBUSX MpeIMETHOro kabuHera. B kabuHetre GU3MKU TOJDKHO OBITH HEOOXOAUMOE
nabopaTopHoe 000pyIOBaHHME JJsl BBINOJIHEHUS YKa3aHHBIX B IporpaMMme NOo (HU3UKE YUYEHHMUECKUX
OTIBITOB, TAOOPATOPHBIX PAOOT M PpabOT MPAKTUKYMa, a TAKXKe IEMOHCTPAIIMOHHOE 000Py10BaHHE.

JleMoHCTpaloHHOe 000pyAoBaHUE (HOPMHUPYETCS B COOTBETCTBUM C HMPUHIMIIOM MUHUMAJIbHON
JOCTaTOYHOCTH M 00eCHeunBaeT IOCTAHOBKY IEPEUMCIIEHHBIX B IporpamMme Mo (U3MKe KIIOYEBBIX
JEMOHCTpalMid  JUId  MCCIEJOBaHUS  M3YYaeMbIX SBJIGHUH W MPOLECCOB, HOMIUPHUYECKHX U
(byHIaMEHTAJIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHH.

JIaGopaTtopHoe 0OOpyAOBaHUE Il YYCHMUYECKHX IpPaKTHUECKUX paboT Gopmupyercs B BUE
TEMAaTUYECKUX KOMIUIEKTOB M OOecredrBaeTcsi B pacyére OJHOTO KOMIUJIEKTa Ha JIBYX OOy4aroIuxcs.
Tematuueckue KOMIUIEKTHI Ja0OpaTOPHOTO 0OOPYIOBAHUS JIOJDKHBI OBITh MOCTPOEHBI Ha KOMILIEKCHOM



MCIIOJIb30BAHNHU aHAJIOTOBBIX U IU(POBHIX MPHOOPOB, a TAKIKE KOMIBIOTEPHBIX M3MEPUTEIBHBIX CHCTEM B
BUJIe HU(DPOBBIX TAOOPATOPHIA.

OCHOBHBIMH TIETISIMH U3Yy4eHHSI (PU3HKH B 0011eM 00pa30BaHUM SBIISIOTCS:

(dbopmMupoBaHHEe HHTEPECA U CTPEMIICHHUS 00YJaIOIIUXCS K HAYYHOMY M3YYEHUIO IPUPO/IbI, pa3BUTHE
UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEHH;

pa3BUTHE TPEACTABICHUNA O HAy4YHOM METOJAE MO3HAaHUS U (OPMHUPOBAHUE HCCIIEAOBATEIHCKOTO
OTHOIIEHHUSI K OKPYKAIOIIUM SIBICHUSM;

(dbopMupOBaHHE HAYYHOT'O MHPOBO33PEHHS KaK pe3yJbTaTa M3YYEeHHS OCHOB CTPOCHUS MATepUH U
(byHIaMEHTAJIBHBIX 3aKOHOB (PH3UKH;

(dbopmMupoBaHre YMEHHUN OOBSCHATH SBICHHUS C UCIOJIH30BAHWEM (DH3MUECKUX 3HAHWHA M HAYYHBIX
JI0Ka3aTeJIbCTB;

dbopMupoBaHHE TPEACTABICHUA O pONM (U3UKH IS Pa3BUTHSA JPYTUX ECTECTBEHHBIX HayK,
TEXHUKHU U TEXHOJIOTHUH;

pa3BUTHE NPEJICTABICHUH O BO3MOXHBIX cdepax Oynymied mnpodeccnoHambHON esATENbHOCTH,
CBSI3aHHBIX C (PU3HMKOM, IOJrOTOBKA K JJalbHEWIIEMY OOy4EHUIO B 3TOM HaIlPaBJICHUU.

JlocTrkeHne 3THX Lejedl o0ecreunBaeTCsl PEelIeHUeM CIEAYIOUIUMX 3a7ad B MPOIecce U3ydeHUus
Kypca (GU3UKH Ha YPOBHE CPEHETO 0OIIero 00pa3oBaHus:

MpUOOpETEeHNE CUCTEMBl 3HAHUNW 00 OOIIMX (UINYECKHX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPUsX,
BKJIIOYAsi MEXaHUKY, MOJIEKYIApHYIO (PU3MKY, 3JIEKTPOJMHAMUKY, KBAHTOBYIO (PU3UKY U D3JIEMEHTHI
acTpo(U3UKH;

(dbopMHpoBaHHE YMEHUHN MPUMEHSATh TEOPETUUECKUE 3HAHUS I OOBSICHEHUS (PU3NUECKUX SBJICHUMN
B IIPUPO/IC U JIUISl IPHHSTHS PAKTUICCKUX PEIICHUH B TOBCEAHEBHOM KU3HH,

OCBOEHHE CMOCOOOB pElIeHMs Pa3IMyYHBIX 33734 C SBHO 3aJaHHOW (U3NYECKOM MOJENbIOo, 3ajad,
M0JIPa3yMEBAIOIIUX CAMOCTOATENIBHOE CO3JaHKe (PU3MUECKOW MOJEH, aJleKBaTHOW YCIOBHUSAM 3aJayH, B
TOM YHCJIE 3a/1a4 MH)XEHEPHOI'0 XapaKkTepa;

NOHMMaHUe (U3UYECKUX OCHOB U NPUHIMIOB JEHCTBUS TEXHMYECKMX YCTPOWCTB H
TEXHOJIOTHYECKUX MTPOLIECCOB, X BIUSHUS Ha OKPYXKAIOILYIO CPeNy;

OBJIAZICHUE METOJAAMU  CaMOCTOATENBHOTO  IUIAHMPOBAHMUSA W HPOBEACHUS  (PU3HUYECKHUX
9KCIIEPUMEHTOB, aHajJIM3a M HMHTEpIpeTauud MH(OpMaluK, ONpeAesIeHNs JOCTOBEPHOCTH IOIy4E€HHOIO
pe3yibTara;

CO3/laHME YCIIOBUM s  pa3sBUTUS YMEHHUH IPOEKTHO-UCCIIEIOBATENIbCKOM, TBOpYECKOH
NeATelbHOCTH;

pa3BUTHE HHTepeca K chepaM IpodecCuOHATbHON NesTeIbHOCTH, CBA3aHHON C (PU3UKOH.

B cootrBerctBun ¢ tpeboBanusMu PI'OC COO yriyOn€éHHBIM ypOBEHb H3YYCHHS YYCOHOTO
npeamera «@u3uKa» Ha YpoOBHE cpenHero oOmiero o0pa3oBaHMsl BbIOMpaeTcs OO0Y4arOLUMUCH,
IUTAHUPYIOIMMU IPOJI0JDKEHHE 00pa30BaHMs O CHELUATBHOCTAM (PU3UKO-TEXHHUUECKOTO MPOPUIIS.

Ha wusyuenue ¢usuku (yrnyOn€HHBIH ypOBEHb) Ha YpPOBHE CpeqHero oOImero oOpa3oBaHUs
otBoautcs 340 yvacoB: B 10 kimacce — 170 wacos (5 yacoB B Henento), B 11 kimacce — 170 wacos (5 yacoB B
HEJIEIIO).

[Ipenyiaraemslii B mporpamme 1o ¢Gpu3MKe nepeueHb JJaOOPaTOPHBIX U MPAKTUYECKUX pPabOT ABIISETCS
PEKOMEH/IOBaHHBIM, YYUTENb JEJIaeT BBIOOpP MPOBEAEHUS J1a0OPATOPHBIX PabOT MU OMBITOB C YUYETOM
MH/IMBUYaJIbHBIX 0COOEHHOCTEH 00yJaromuxcs.



COJEPKAHUE OBYYEHUA
10 KJIACC

Pazpnen 1. HayuHnblii MeTOX MO3HAHUS IPUPOABI.

®muka — ¢yHAaMeHTanbHas Hayka O npupoae. HaydHelii MeTON TO3HAHUS W METOMIBI
UCCIIEIOBAaHUS (PU3NYECKUX SBJICHUH.

OKCIIEpUMEHT U TEOpuUsl B Ipoliecce MO3HaHMs Npuponabl. HaOmioneHue M SKCIEPUMEHT B
¢dusuke.

CrnocoObl  m3MepeHHst (PU3MYECKHX BEJIMYHMH (QHAIOTOBBIE W IH(POBBIE HM3MEPHUTEIbHBIC
pUOOPHI, KOMIIBIOTEPHBIE JATYUKOBBIE CHCTEMBI).

[TorpemnocT u3mMepenuit Gpu3nYecKux BEIUUUH (a0CONIOTHASE M OTHOCUTEIbHAS).

MonenupoBanue (GU3NUECKUX SIBICHUN U MPOLIECCOB (MaTepualibHas TOUKa, a0COJIIOTHO TBEPIOE
T€JO0, WJealibHas JKUAKOCTb, WJCAIbHBIN Ta3, TO4YeuHbld 3apsn). I'umoresa. dusmueckuil 3akoH,
IPaHULbI €r0 MPUMEHUMOCTH. Pu3nyeckas Teopusl.

Ponb u MecTo pusuku B hopMUpOBaHUM COBPEMEHHON HAYUYHOUN KapTUHBI MUPA, B IPAKTUYECKOMN
NEeITeNbHOCTH JIOIEH.

Yuenuueckuit 3xcnepumenm, nabopamopnuie padomoi, npaKmuKym.

N3mepenue cuibl TOKa U HApPsDKEHUS B IIENU MOCTOSIHHOTO TOKAa MPU MOMOIIM aHAJIOTOBBIX U
U (POBBIX U3MEPUTETHHBIX TPUOOPOB.

3HaKoMCTBO ¢ 1M poBOi T1abopaTtopueil mo ¢pusuke. [Ipumepsl n3mepeHus GU3NYECKUX BETUUHH
MIPY MOMOIIM KOMIIBIOTEPHBIX AATYUKOB.

Pazgen 2. MexaHnuka.

Tema 1. Kunemamuka.

Mexannyeckoe nBrkeHue. OTHOCUTEIbHOCTh MEXaHUYECKOTO NBHKeHusA. Cuctema oTcuéra.

[Ipsimas u oOpaTHas 3aaul MEXAHUKH.

Paanyc-BexkTop MaTepuaibHON TOUKH, €r0 MPOEKIUK Ha OCU CUCTEMBI KOOpAUHAT. Tpaekropus.

Ilepememienue, CckopocTh (CpelHsii CKOPOCTb, MIHOBEHHas CKOpPOCTb) U YCKOpPEHHE
MaTEpPHAIBHOM TOYKM, UX IPOEKIMM Ha OCH CUCTeMBI KoopauHaT. CloXeHue NepeMelicHUH H
CJIOKEHHE CKOPOCTEH.

PaBHOMEpHOE M PpPaBHOYCKOPEHHOE MPSAMOJIMHEHHOE JBM)KECHHE. 3aBHUCUMOCTb KOODPIMHAT,
CKOPOCTH, YCKOPEHHUS U IIyTH MaTepUalbHOW TOUKH OT BPEMEHH U UX rpaduKu.

CBobGosHOE majeHue. YCKOpeHHe CBOOOJHOro mnajaeHus. J[BwxeHue Tesa, OPOLIEHHOTO IOJ
yIJIOM K TOPHU30HTY. 3aBHUCHUMOCTb KOOPIMHAT, CKOPOCTH M YCKOPEHHUS MAaTE€pUaJbHON TOYKH OT
BPEMEHU U UX IpaduKu.

KpuBonuneiiHoe nBrkeHue. JIBH)KEHHE MaTepUAIIbHOM TOYKH II0 OKPYKHOCTH. YTJIOBas H
nuHeWHas ckopocTh. Ilepuox u wyactora oOpamenus. LleHTpocTpemurenbHoe (HOpMalbHOE),
KacaTeJbHOE (TaHI€HLIHAIBHOE) U NIOJHOE YCKOPEHHE MaTepUaIbHON TOUKH.

TexHuyeckne yCTpOHCTBA M TEXHOJIOTMUECKHE IPOLECCHI: CIHUIOMETpP, IBHKEHUE CHApsIOB,
LeMHbIE, IecTepEHYaThIe U peMEHHBIE NIepeiadt, CKOPOCTHBIE JIU(THI.

Jemoncmpayuu.

Monenb cucTeMbl 0TCUETA, WILTHOCTPALUs] KUHEMAaTUYECKUX XapaKTEPUCTUK JIBUIKEHUSI.

CrniocoObl HccneJ0BaHus IBUKEHUH.

Nnmroctpanyst npefenbHoro nepexoaa U N3MepeHre MTHOBEHHOM CKOPOCTH.

IIpeobpazoBaHue ABUKEHUN C UCIOJIB30BAHUEM MEXaHU3MOB.



[Tagenue Ten B BO34yXe U B Pa3peKEHHOM IIPOCTPAHCTBE.

Habnronenue nBrxeHus tena, OpomeHHOro Mo YoM K TOPU30HTY U TOPU30HTAIBHO.

Hamnpagnenue cKopocTH npy IBUKEHUHU MO OKPY>KHOCTH.

[IpeoOpazoBanme yrioBoi CKOPOCTH B PEAYKTOPE.

CpaBHeHME MyTel, TPAaeKTOpUW, CKOPOCTEH IBUKEHHUS OJHOTO M TOrO € Tejla B Pa3HbIX
cUcCTeMax OTCUETA.

Yuenuueckuit sxcnepumenm, nabopamopnsvie pabomel, npakmuxym.

N3ydyeHre HepaBHOMEPHOTO JBUKEHUSI C LIENIbIO ONPE/IENCHNUS] MTHOBEHHON CKOPOCTH.

N3mepenune yckopeHusi MpU MPSMOJIMHEHHOM PaBHOYCKOPEHHOM JIBIDKCHHMH T10 HAKJIOHHOM
IIJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH MYTH OT BPEMEHU MPU PAaBHOYCKOPEHHOM JIBIKEHUU.

W3mepenue yckopeHHs CBOOOAHOTO MaJeHHs (PEKOMEHIOBAHO HCIOJIb30BaHUE IMPPOBOI
nabopaTopun).

W3yuyeHue nBumkeHus Tena, OpPOLUIEHHOIO TOPHU3OHTalNbHO. IIlpoBepka THIOTE3bl O MpPsAMOM
MIPOMOPLIMOHAIBHON 3aBUCUMOCTH MEXY JAIbHOCTBIO MOJIETA U HAaYaJIbHOM CKOPOCTHIO TEa.

N3yueHnue nBuKeHMs Teja 10 OKPYKHOCTH C MIOCTOSIHHOW MO MOJYJIIO CKOPOCTHIO.

HccnenoBanue 3aBUCUMOCTH NepHoa 00paIieHsi KOHHYeCKOro MasiTHUKA OT €ro 1MapamMeTpoB.

Tema 2. /lunamuxa.

[lepBbiit 3akoH HproroHa. MHepumanbHble cuctembl OTCY€Ta. [IpHHIOKN OTHOCUTENBHOCTH
lNanunes. HennepuuanbHble CUCTEMBI OTCUETA (OTIpEAETICHUE, IPUMEPBI).

Macca Tena. Cuna. [IpuHInn cynepno3sunuy Cuil.

Bropoii 3akoH HeroToHa 1711 MaTepuanbHON TOUKH.

Tpetuii 3akoH HploTOHA 1719 MaTepUaIbHBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHHUS. DKBUBAICHTHOCTh I'PABUTALIMIOHHON M HHEPTHOM MaCCHI.

Cuna TsxecTH. 3aBUCUMOCTh YCKOPEHHSI CBOOOJHOTO MaJeHHs] OT BBICOTHI HaJ MOBEPXHOCTHIO
TJIAHETHI M OT reorpaduyecKo MUpoThl. /[BrkeHrne HeOeCHBIX Tell M X CIyTHUKOB. 3akoHb! Kemutepa.
[IepBas kocmMu4eckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, IBHKyIIErocs ¢ yCKOPEHHUEM.

Cuna tpenusi. Cyxoe tpenue. Cuia TpeHHs CKOJIbXEHUS U cuiia TpeHus nokos. Koadduuuent
TpeHusa. Cuila CONpPOTUBIEHUS IpPU JBWKEHHUM TElla B KUJIKOCTU WIM Tra3e, €€ 3aBUCUMOCTb OT
CKOPOCTH OTHOCHUTEJIBHOIO JIBUJKECHHSL.

Hasnenue. ['mapocrarnueckoe nasienue. Cuiia Apxumena.

TexHuueckne yCTpOMCTBA M TEXHOJOTMYECKHME IMPOLECCHl: MOAUIMIHUKH, JIBH)KCHHE
HCKYCCTBEHHBIX CITYTHUKOB.

Hemoncmpauuu.

Habntonenue ABMKEHUS TNl B MHEPLHUATIbHBIX U HEMHEPLUAIBHBIX CUCTEMaX OTCUETA.

[IpuHUIKIT OTHOCUTENIBHOCTH.

Kauenue nByx HMIMHAPOB WM IIAPOB PA3HOM MACChl C OJJMHAKOBBIM YCKOPEHHEM OTHOCUTEIBHO
HEUHEPLUAIBLHON CUCTEMBI OTCUETA.

CpaBHEHME paBHOIEHCTBYIOLIEH MTPUIIOKEHHBIX K TEJly CHJI C TPOU3BEICHUEM MAcChl Tela Ha €ro
YCKOpPEHHUE B UHEPLUAIBHON CUCTEME OTCUETA.

PaBeHCTBO cuil, BOBHMKAIOIIUX B PE3YJbTAaTe B3aUMOICHCTBUS TEIL.

N3mepenne macc 1o B3auMoIEHCTBUIO.

HesecomocTts.

Bec tena npu yckOpeHHOM MOABEME U MA/ICHUH.



[{eHTpOOEIKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHUS TIOKOSI, KAUEHUS U CKOJIbKEHMSL.

Yuenuueckuit sxcnepumenm, nadopamopnsvie pabomul, npakmuxym.

W3mepenne paBHOICHCTBYIOMIEH CHUJI IPU IBUKEHUHU OpyCKa 110 HAKJIOHHOH IIIOCKOCTH.

[TpoBepka runoTe3bl O HE3ABUCUMOCTH BPEMEHH JIBUKECHHUSI OpYyCKa MO HAKJIOHHOW TJIOCKOCTH Ha
3aJIaHHOE PACCTOSIHUE OT €r0 MACCBHI.

HccnemoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BOHUKAIOUINX B MPY)KWHE U PE3MHOBOM 00paslie,
OT UX JehOpMAIIHH.

N3yueHue nBUKEHMSI CUCTEMBI TE€J, CBSI3aHHBIX HUTBIO, IEPEKUHYTOM uepe3 JIErkuil OJI0K.

W3mepenne kodpuiiMerTa TpeHuUs 1Mo BEIUYHUHE YriioBoro kodddumuenta 3aBucumocta Frp(N).

UccnenoBanue nBmwkeHus Opycka Mo HAKIOHHOW IUIOCKOCTH C MEPEMEHHBIM KO3(h(UIINEHTOM
TpPEHHUSI.

W3yueHue nBuKeHMs rpy3a Ha BaJly C TPEHHEM.

Tema 3. Cmamuka meépoozo mena.

AbcomoTtHO TBEpAoe Teno. llocTynmaTenbHOoe M BpallaTelbHOE JBWKEHHE TBEPAOTO Tena.
MoMeHT cuiibl OTHOCUTENBbHO OcH BpaueHus. [Inedo cunbl. CliokeHue cuil, MPUIIOKEHHBIX K TBEPIOMY
teny. LleHTp TsxecTu Tena.

VYcnoBust paBHOBECUS TBEPAOIO TeA.

YcroitunBoe, HEYCTOMYHMBOE, O€3pa3InyHOE PAaBHOBECHE.

TexHnueckre yCTpOMCTBA M TEXHOJOTWYECKHE IPOLECCHI: KPOHIITEHWH, CTPOUTENBHBINA KpaH,
peméryaTble KOHCTPYKIUH.

Hemoncmpayuu.

VYcnoBust paBHOBECHS.

Busl paBHOBECHSI.

Yuenuueckuit sxkcnepumenm, nadbopamopmuvie pabomot, npaKmuKym.

HccnenoBanue ycnoBuid paBHOBECHS TBEPIOTO TEJIA, UMEIOIIETO OCh BPALLICHHUS.

KoHncTpynpoBaHnue KpOHIITEHHOB U PaCUYET CUJT yIIPYTOCTH.

N3yuenue ycTOMUMBOCTH TBEPAOTO TeEJIa, UMEIOILIErO IIOIIA/Ib OIIOPHI.

Tema 4. 3akonwl coxpanenus 6 mexanuke.

NMnynbc MaTepuanbHOW TOYKHM, CHUCTEMBl MaTepUalbHbIX To4YeK. lLleHTp Macc cuctembl
MaTepuaibHbIX TOUeK. Teopema 0 IBUKEHHUHU LIEHTpa Macc.

NMnynbC cUIlbl M U3MEHEHUE UMITYJIbCA TeNa.

3aKOH COXpaHEHUs UMITYJIbCA.

PeaktuBHOE nBMXKEHUE.

MoMeHT umnynabca MatepuanbHOil Touku. IIpencraBienne o COXpaHEHMM MOMEHTA UMITYJIbCA B
LEHTPaIbHBIX MOJISIX.

PaGorta cunel Ha MaoM W Ha KOHEYHOM mepeMmenieHud. [ 'paduueckoe mpencraBieHue paboTh
CHUJIBL.

MOoOIIIHOCTH CHIIBL.

Kunernueckast sHeprusi MarepuanbHoil Touku. Teopema 00 M3MEHEHMH KHHETHYECKOW >HEpruu
MaTepHUAIbHOU TOUKH.

[loTeHumanpHple U HEMOTEHIMAIbHBIE cUIIbl. [loTeHnmanbHas sHeprus. [loTeHnnanbHas sHeprus
YIpYyro 1eGpopMHpPOBaHHON NMpYXUHBI. [loTeHIIMaIbHas SHEPTUs TeJla B OJIHOPOTHOM I'PaBUTAIIMOHHOM
noJsie. IloTeHnManbHas sHeprus Tejaa B I'PaBUTALIMOHHOM IOJ€ OJHOPOJHOTO Iapa (BHYTPH U BHE
mrapa). Bropast kocmuueckast ckopocTb. TpeThsi KOCMUYECKasi CKOPOCTb.



CBs3b pabOTHI HEMOTEHIUAIBHBIX CHJI C W3MEHEHHEM MEXaHHUYECKOH PHEpPruu CUCTEMBI TEJl.
3aKOH COXpaHEHMsI MEXaHUYECKON SHEPTHH.

VYipyrue u Heylpyrue CTOJIKHOBEHHUS.

VYpaBHeHue bepHyid 8 HWACANBHOW JKUAKOCTH KakK CIEACTBHE 3aKOHA COXPAaHEHHUsS
MEXaHUYECKOHN DHEPTUN.

TexHuyeckne ycTpoNCTBAa U TEXHOJOTMYECKHE IMPOUECCHI: JBUKEHHUE PAKET, BOAOMET, KOIEp,
NPYKUHHBIA THCTOJIET, THPOCKOTI, (PUTYPHOE KaTaHHE Ha KOHbKaX.

Jemoncmpayuu.

3aKOH COXpaHEHUS UMITYJIbCA.

PeaktuBHOE NBUKEHUE.

N3mepeHne MOIHOCTH CUITBL.

W3meneHnue sHEpruM Teja npu COBEpIIEHUN PabOThI.

B3anMHbIe npeBpalleHds KUHETUYECKONM M INMOTEHIMAIbHOM SHEPIWM INpU JECUCTBUM HA TEIO
CWJIBI TSPKECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHue dHepruu npy cBOOOHOM Ia/IEHUN.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomuol, npakmuxym.

N3mepenune umnynsca Tena no TOpMO3HOMY ITYTH.

W3mepenue cuiibl TATH, CKOPOCTH MOJIENH AIEKTPOMOOUIISI U MOIIIHOCTH CHJIBI TSTH.

CpaBHEHME U3MEHEHHS MIMITYJIbCA TEJNA C UMITYJIbCOM CHIIBL.

HccnenoBanue coxpaHeHUsI UMITYJIbCA MIPU YIIPYTOM B3aUMO IEHCTBUH.

N3mepeHne KNHETUYECKOW SHEPTHUH Teja IO TOPMO3HOMY IYTH.

CpaBHeHHE U3MEHEHUS TOTEHIINATIbHOM SHEPrUuu NMPYKUHBI ¢ pabOTON CHIIBI TPEHHUSL.

Omnpenenenre pabOTHI CHIIBI TPEHUS MPU ABMXKEHUU Tella M0 HaKJIOHHOW TJIOCKOCTH.

Pasznen 3. MoJieky/sipHasi pu3uKa 1 TEPMOAMHAMUKA.

Tema 1. Ocrogbl MONEKYAAPHO-KUHEMUUECKOU Meopul.

OcHOBHBIE TTOJIOKEHUST MOJIEKYIISIpHO-KHeTH4Yeckoi Teopun (MKT), ux onbiTHOe 000CHOBaHUE.
HMubdysus. BpoyHOBCKkOe NBIKEHHE. XapakTep IBWKCHUS W B3aWMOJICHCTBUSA YaCTHI[ BEIIECTBA.
Monenu cTpoeHust ra30B, )KUJIKOCTEH U TBEPBIX Tell U 00BSICHEHHE CBOWCTB BEUIECTBA HA OCHOBE 3TUX
Mozeneit. Macca u pazmepsl MoJiekyl (atomoB). KonuuectBo BemiectBa. [locrosiHHast ABoraapo.

TennoBoe paBHOBecue. Temnepatypa u criocoOsl e€ nzmepenus. Lllkana Temnepatyp Llenbcus.

Mogenp uaeanbHOro ra3a B MOJEKYJIPHO-KMHETHYECKOM TEOPHUM: YaCTHIlbl ra3a JIBHKYTCS
Xa0THYECKH U HE B3aUMOJECHCTBYIOT APYT C IPYrOM.

l'azoBbie 3akoHbl. YpaBHeHue MenneneeBa—Knamnelipona. AOconroTHas Temrmeparypa (Ikaia
temreparyp KenbBuna). 3akon J[lanproHa. WM3ompouecchl B HUAEaTbHOM Tra3e C MOCTOSHHBIM
KOJIMYECTBOM BelllecTBa. ['paduueckoe npeacTaBieHne H30MpoIecCOB: U30TepMa, H30X0pa, u3obapa.

CBsi3b MEXAY JaBICHUEM U CpPEJHEH KMHETHMYECKOW 3HEprueil MoCTyNaTelIbHOTO TEIJIOBOTO
JBUKCHHSI MOJIEKYJl MJICAIbHOTO ra3a (OCHOBHOE YpaBHEHHE MOJEKYISIPHO-KMHETUYECKON TeopHuH
UJeabHOTO Ta3a).

CBs3b aOCOJIIOTHOM TeMIeparypbl TEPMOJUHAMUYECKON CHUCTEMBbI CO CpeHed KHHETHYEeCKOi
SHEPrueil MOCTYNATENBHOIO TEIUIOBOTO IBUYKEHUS €€ YaCTHIL.

TexHuueckue ycTpoilcTBa M TEXHOJIOTMYECKHE IPOLECCHI: TEPMOMETpP, OapoMeTp, MOydyeHHE
HaHOMAaTepHuasoB.

Jemoncmpayuu.

Mopnenu IBUKEHHUS 4acTULl BEIIECTBA.

Mojiennb GpOYHOBCKOTO JIBUKEHHS.



Buneoposuk ¢ 3amichio pearbHOro OpOYHOBCKOTO JBUYKCHUSI.

Huddysus xuakocreit.

Mogens onbita LlTepHua.

[IpuTsxeHre MOJIEKYIIL.

Mogenu KpUCTAIIIMYECKUX PELIETOK.

Habnronenue u nccieoBanue H30IpoIecCoB.

Yuenuueckuit sxcnepumenm, nabopamopnsvie pabomel, npakmuxym.

HccnenoBanue mpolecca yCTAaHOBJIEHHS TEIJIOBOIO PABHOBECHS IPHU TEIJIOOOMEHE MEXIY
ropsiuei U X0JOJIHON BOJOH.

W3ydyeHne wu30TEpMHUYECKOrOo  Mpolecca (PEKOMEHJOBAHO  HCIOJb30BaHUE  IUPPOBOM
nabopaToOpun).

N3ydenune n30XopHOTO mporecca.

N3yuenue nzobapHoro npoiecca.

[IpoBepka ypaBHEHHS COCTOSHUS.

Tema 2. Tepmoounamuka. Tennoevie mauwiunbl.

Tepmonunamuueckas (T[]) cucrema. 3ajgaHue BHEMIHMX YCIOBUH IS TEPMOJUHAMHYECKOU
cucteMbl. BHemiHue M BHYTpeHHUE MapameTphl. [lapameTpbl TepMOAMHAMMYECKOM CHCTEMBI Kak
CpeHHUe 3HAYEeHUS BEJIMYNH, OTHCHIBAIONINX €€ COCTOSIHUE HA MUKPOCKOITMYECKOM YPOBHE.

HyneBoe Hawamo TtepMoanHamMuku. CaMONpOU3BOJIbHAS —peaKcalus TepMOAMHAMHYECKON
CUCTEMBI K TEIJIOBOMY PaBHOBECHIO.

Monenb naeanbHOTO ra3a B TEPMOJAMHAMHKE — CHCTEMa YpaBHEHM: ypaBHeHue MeHzeneeBa—
Kitanelipona u BeIpakeHHE JUIsl BHYTPEHHEH SHEPTUU. Y CIIOBHSI IPUMEHUMOCTH 3TOM MOJEN: HU3KAast
KOHIIEHTPALMs YacCTHUL, BBICOKHE TeMIIEpaTypbl. BeipakeHne uisi BHYTPEHHEN dHEPTHH OJHOATOMHOTO
WJIaNbHOTO Ta3a.

KBasucrarnueckue u HeCTaTUYECKUE MTPOLIECCHI.

DneMeHTapHas paboTa B TepMOJAWHaMHKe. Beramciienne paboTel mo rpaduky mporecca Ha pV-
JarpaMme.

Temonepenaua kak crnoco0 M3MEHEHUS BHYTPEHHEW SHEPrUd TEPMOJMHAMHYECKOW CHCTEMBI
6e3 coBepiieHus paboThl. KoHBEKIUS, TEIIONPOBOIHOCTD, U3TyUCHHE.

KomnuectBo Temnotel. TemnoéMkocTh Tena. YaenbHas U MOJSpHas TEIUIOEMKOCTH BELIECTBA.
VYpaBHenue Maiiepa. YaenbHass TeIUIOTa CropaHus TOIUIMBA. Pacuér KoymMuyecTBa TEIUIOTHI IPHU
terwionepenaye. [loustie 06 aguabaTHoM mpoiecce.

[lepBrIii 3akoH TepMoaWHaMUKU. BHyTpeHnussi sneprusi. KonuuecTBo TeruoTsl U paboTa Kak
Mepbl U3MEHEHUSI BHYTPEHHEN SHEPTUH TEPMOJAUHAMUYECKON CUCTEMBI.

Bropoii 3ak0oH TepMOAMHAMUKH JUIsl PAaBHOBECHBIX IPOLIECCOB: YE€pe3 3aJaHHOE PaBHOBECHOE
COCTOSIHUE TEPMOJMHAMUYECKON CHCTEMbl MPOXOAUT €OUHCTBEHHas anauabara. AOCOIIOTHAs
TeMmIeparypa.

Bropoii 3akoH TEepMOAMHAMUKHM [UIsi HEPAaBHOBECHBIX IIPOLECCOB: HEBO3MOXHO IepeaaTh
TEIUIOTY OT 00Jiee X0JI0AHOro Teja Kk Oosiee Harperomy 6e3 komnencaruu (Kiaysuyc). Heobparumocts
IIPUPOJHBIX MTPOLIECCOB.

[Ipunnune! aeiictBus TeninoBbix MammuH. KITI.

MakcumanbHoe 3Hauenue KIIJI. [ukn Kapho.

OKOJIOTUYECKHE acCHEeKThl MCIOIb30BaHUS TEIUIOBBIX JBUratenied. TemnoBoe 3arpsi3HEHHE

OKpYKarollen Cpeibl.



TexHuueckre YCTPOMCTBA M TEXHOJOTMYECKHME TMPOLIECCHl: XOJOAWIBHUK, KOHJIUIIMOHED,
TU3ENbHBIA U KapOOpaTOPHBINA JBHUraTeNd, MapoBasi TypOWHA, MOJTYYCHHE CBEPXHU3KHX TEMIIEPaTyp,
YTHJIM3AIUs  «TEIUIOBBIX»  OTXOJIOB C  HCIOJb30BAHMEM  TEIUIOBOTO  HACOCa,  YTUJIM3ALMS
OMOOPraHNYECKOTO TOTIMBA JIJISl BRIPAOOTKU «TETIJIOBOW» M AIEKTPOIHEPTHH.

Jemoncmpayuu.

N3menenue temiiepaTypsl py aquadaTHYeCKOM PaCIIUPEHUH.

Bosgymnoe oruuso.

CpaBHeHHE YICIbHBIX TEIUIOEMKOCTEH BEIIECTB.

CriocoObl I3MEHECHHSI BHYTPEHHEH SHEPTHUU.

UccnenoBanue agunabaTHOro mpoiiecca.

KomnsroTepHbie MOJ1€TH TETIOBBIX JBUTATENICH.

Yuenuueckuit sxcnepumenm, nabopamopnsie pabomel, npakmuxym.

N3mepenune ynenbHON TEINIOEMKOCTH.

UccnenoBanue mpoiiecca OCThIBaHUS BEIIECTBA.

UccnenoBanue agunabaTHOrO mporiecca.

N3yuenne B3aUMOCBSI3M DHEPrUU MEKMOJIEKYJISIPHOTO B3aUMOJCHCTBUS W TEMIIEpaTyphl
KHUIICHUS KUIKOCTEMN.

Tema 3. Azpecamnvie cocmoanusn eeuwiecmea. Pazoewvie nepexoonl.

[TapooOpa3zoBanne w  KoHjAeHcamws. VicmapeHne W KumneHue. YaenbHas  TEIJIoTa
napooopa3zoBaHusl.

Haceimmennsie 1 HeHachIeHHBIE TIaphl. KauecTBeHHas 3aBUCHMOCTH IUIOTHOCTH W JIaBJICHHS
HACBIIIIEHHOTO TIapa OT TeMIIEPATypPhl, UX HE3aBUCHMOCTh OT 00BEMAa HACKHITIIECHHOTO Mapa. 3aBUCUMOCTh
TEMIIEPATypPbl KUIIEHUS OT IaBJICHUS B )KUJIKOCTH.

BrnaxnocTth Bo3yxa. AGCOTIOTHAS U OTHOCUTEIbHAS BIaYKHOCTb.

Teépnoe Temo. Kpucrammueckne u amopdHble Tema. AHH30TPOINHUS CBOWCTB KPHCTAILIOB.
[TnaBnenue u kKpucTauM3aus. Y aelbHas TerioTa riaBieHus. CyOmumanus.

Hedbopmaruu tBEpAOTO Tena. Pactskenue u cxarue. Casur. Moayne FOura. [pexen ynpyrux
nedopmarnui.

TemoBoe pacmupeHue >KUIKOCTeH M TBEPABIX Tel, 00bEMHOE M JIMHEHHOE pacIIUpeHHe.
AHrapMOHHU3M TEIUIOBBIX KOJIEOAHUN YaCTHUI] BEIIECTBA KaK MPUUYKMHA TEIJIOBOTO PACLIUPEHUs Tel (Ha
KauyeCTBEHHOM YpOBHE).

[IpeoOpaszoBanue sHEPTUH B (Pa30BBIX MEPEXOAAX.

VYpaBHeHHE TEIIOBOTO OanaHca.

[ToBepxHocTHOe HaTspkeHHe. Koap@uIMeHT MoBepXHOCTHOTO HaTshKeHus. KanumispHbie
sBieHUs. J(aBieHue o UICKPUBIEHHON MOBEPXHOCTHIO xkuAKocTH. Dopmyna Jlamnaca.

TexHuueckre yCTpOMCTBA M TEXHOJIOTMYECKHUE IMPOILECCHI: KUJIKHE KPUCTAIIbl, COBPEMEHHBIE
MaTepuabl.

Hemoncmpauuu.

TennoBoe pacmupeHue.

CBoiicTBa HaCBIILIEHHBIX MTAPOB.

Kunenue. Kunenue npu noHM>XEHHOM JIaBJICHUU.

N3mepenue cuibl NOBEPXHOCTHOTO HATSKEHUS.

OMnBITHI ¢ MBUIBHBIMU TJIEHKAMM.

CmauuBanue.

Kanunnsipuele siBneHusl.



Mogenu HEeHbIOTOHOBCKOM KU IKOCTH.

CriocoObl M3MEpEHUs BIAKHOCTH.

HccenenoBanue HarpeBaHus U IUIABJICHUS KPUCTAJILIMYECKOTO BEILIECTBA.

Bunsr neopmaruii.

Habmonenue manbix aedopmaruii.

Yuenuueckuit sxcnepumenm, nadopamopnsvie pabomel, npakmuxym.

N3yuenne 3aKkOHOMEPHOCTEN UCITAPEHUS KUIKOCTEN.

N3mepenue yaenbHOM TEIIOTHI IUIABJICHUS JIbAA.

N3yyenue CBOKCTB HACBIICHHBIX I1APOB.

N3mepenue abCoIOTHOM BIaXKHOCTH BO3yXa U OIIEHKA MacChl IapOB B IOMELICHUH.

N3mepenune koa¢duiinenTa noBepXHOCTHOTO HATHKEHUS.

N3mepenue moayns FOnra.

HccnenoBanue 3aBucUMOCTH AeQOpMaul pe3nHOBOTO 00pasiia OT MPHIIOKEHHOHN K HEMY CHJIBI.

Pasnen 4. DiiekTpoanHaMuka.

Tema 1. Inexkmpuueckoe noJe.

DnekTpu3alus Tea U e€ MpOosBICHUS. DIEKTPUIECKUH 3apsia. J[Ba Bua AIEKTPHUUECKUX 3apsI0B.
[IpoBOAHMKH, IWANEKTPUKA M MOJYIPOBOJHUKH. ODJIEMEHTApPHBIM JIIEKTPUYECKHM 3apsAx. 3aKoH
COXpaHEHUS MEKTPUIECKOTO 3apsa.

B3anmoperictue 3apsnoB. Toueunsie 3apsnbl. 3akoH KymoHa.

Onektpuyeckoe mosie. Ero 1eiicTere Ha 3IeKTPUIECKUE 3apsi/bl.

Hanpsok€aHocts  anmekTpuueckoro  mons.  [IpoOubiit  3apsia.  JluHum — HanpsKEHHOCTH
ANEKTPUUECKOTO N0JIs1. OTHOPOJHOE IIEKTPUUECKOE MOJIE.

IToTeHIMANBHOCTE  DIEKTPOCTATUYECKOTO IOJIA. Pa3HOCTh MOTEHIMAJIOB UM HaNpPsKEHUE.
[ToTeHnmanpHast >HEPrus 3apsAa B DIIEKTPOCTATUYECKOM mose. lloTeHnuman s51eKTpoCcTaTH4ecKoro
noJisl. CBsA3p HANPsKEHHOCTU MOJISI M PA3HOCTU MOTEHLHUAIOB M JIEKTPOCTaTHYECKOro Mo (Kak
OJTHOPOJHOTO, TaK U HEOJAHOPOIHOTO0).

[TpuHIUIT Cynepno3uIuy ANEKTPUUECKUX TTOJIEH.

Ilone Ttoueunoro 3apsanga. Ilome paBHOMepHO 3apsikeHHOR cdepbl. Ilose paBHOMEpHO
3apspKEHHOro 1o o0bEMy mapa. Ilose paBHOMEpPHO 3apsKEHHOW OeCKOHEYHOM IutockocTd. KapTuHsl
JIMHUH HANPSHKEHHOCTH 3TUX IIOJIEW U DKBUIIOTEHLMAIBHBIX IOBEPXHOCTEH.

IIpoBOJHUKH B 3JIEKTPOCTATUYECKOM I10JIE. Y CJIOBHE PABHOBECHS 3apPsI0B.

JIMBIEKTPUKH B DJIEKTPOCTATUYECKOM I0JIe. JIManeKTpudecKas NpOHULIAEMOCTh BELIECTBA.

Konpencarop. DinekTpoEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTD INIOCKOTO KOHAEHCATOPA.

[TapannensHoe coequHEeHHE KOHAEHCATOPOB. [locnenoBaTebHOE COEAMHEHNE KOHIEHCATOPOB.

OHeprus 3apsHKEHHOT0 KOHAEHCaTopa.

JIBrKeHME 3apsKEHHON 4acTULBI B OHOPOJHOM JIEKTPUYECKOM II0JIE.

TexHuyeckue yCTpONCTBA M TEXHOJIOTMUYECKHE IIPOLECCHI: AIIEKTPOCKOI, DJIEKTPOMETP,
AJIEKTPOCTaTUYECKAs 3allluTa, 3a3eMJIEHHE 3JIEKTpoNnpHOOpOB, KOHAEHCATOPbI, reHepaTop Ban ne
I'paada.

Jemoncmpayuu.

YCTpOUCTBO U IPUHLMUIT JAEHCTBUSA DJIEKTPOMETPA.

DNEKTPUUYECKOE TI0JIE€ 3aPSKEHHBIX IIAPUKOB.

DNEKTPUUECKOE TOJIE IBYX 3apSKEHHBIX IJIACTHH.

Mojens snekTpocTatuieckoro reueparopa (Ban ne I'paada).

IIpoBOJHUKH B 3JIEKTPUUECKOM TIOJIE.



DnexTpocTaTHuecKas 3allluTa.

YCTporcTBO U ACMCTBHE KOHAEHCATOPA MTOCTOSIHHOM U IEPEMEHHONW EMKOCTH.

3aBUCUMOCTh DJIEKTPOEMKOCTH IJIOCKOIO KOHIEHCATOpa OT IUIOIIAAM IUIACTHH, PACCTOSHUS
MEXIy HUMH U TUSJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus MEeKTPUYECKOTro MO0JIs 3apsyKEHHOTO KOHAEHCATOPA.

3apsaka U pa3psKa KOHIACHCATOpa Yepe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomuol, npaKmuxym.

OneHka cuil B3aMMOJIEHCTBUS 3apsKEHHBIX TEJl.

HaGnronenne mnpeBpamieHus SHEPTUH 3apsDKEHHOTO KOHJCHCATOpa B JHEPTHIO  M3ITydCHHS
CBETO/INO/1A.

N3ydeHne nmpoTekaHus TOKa B IENH, COJIepKalieil KOHeHCcaTop.

Pacnipenenenne pazHOCTHM MOTEHIUANOB (HAIPSHKEHUsSI) MPHU TOCIEAOBATEIEHOM COSIMHEHUN
KOHJICHCATOPOB.

HccnenoBanue paspsia KOHAEHCATOpa YEpe3 pe3UcTop.

Tema 2. Ilocmoannwlii 31eKmpuyecKuii mox.

Cuna Toxka. [TocTOSTHHBIN TOK.

VYcnoBus cyiecTBOBaHUS OCTOSTHHOTO 3JeKTpruyeckoro Toka. crounuku toka. Hanpsoxenune U
uJJIC é.

3akoH OMa JiIs ydacTKa Lenu.

DNeKTpUYECKOe COMPOTHUBIIEHHE. 3aBUCUMOCTh COTPOTHUBIIEHUS OJHOPOIHOIO MPOBOJHUKA OT
€ro JJIMHBI U TUIOIIA U TONIEPEYHOr0 CeYeHHs. Y IelIbHOE CONTPOTUBIICHHUE BELIECTBA.

[locnenoBarenpHOE, mNapauIeNbHOE, CMEIIAHHOE  COEAMHEHHE  TMPOBOJHUKOB.  Pacuér
pa3BeTBIEHHBIX AMEeKTprueckuXx mnenei. [Ipasmma Kupxroda.

PaboTa anekTpuueckoro Toka. 3akoH Jlxoyns—Jlenna.

MoniHOCTh 3JEKTPUYECKOTO TOKA. TernoBast MOITHOCTb, BBIJIESIEMAsl HA PE3UCTOPE.

OJIC u BHyTpeHHEe CONpPOTHBIIEHHWE MCTOYHHMKA TOKa. 3akoH OMa i TMOJHOW (3aMKHYTOM)
AIEKTPUYECKOH 1enu. MOIHOCTh UCTOYHUKA TOKa. KOopoTkoe 3aMbIKaHUeE.

KonneHcarop B 1ienu NOCTOSIHHOTO TOKa.

TexHuueckre yCTpOWCTBAa M TEXHOJIOTMYECKUE IPOLIECCHI: aMIIEPMETpP, BOJIBTMETP, PEOCTarT,
CYETUHMK JIEKTPUUYECKON SHEPTUH.

Jemoncmpayuu.

N3mepenue cuibl TOKa U HAIPSHKEHUS.

HccnepoBanue 3aBUCUMOCTH CUJIBI TOKA OT HAIPSDKEHUS U1l pE3UCTOPA, JIaMITbl HAKAIUBAHUS U
CBETOHMO/1a.

3aBUCUMOCTb  CONIPOTHUBIICHUS] IMJIMHAPUYECKUX MPOBOJHUKOB OT JUIMHBI, IUIOLIAAH
MOINIEPEYHOI0 CEYEHUsI U MaTepHaa.

HccnegoBanue 3aBUCMMOCTH CHIIBI TOKA OT COIIPOTUBIICHHUS IIPY TOCTOSIHHOM HAIPSKEHUU.

[Ipsmoe wusmepenue DJIC. KopoTkoe 3amblkaHUME TalbBaHUYECKOTO 3JE€MEHTa M OLEHKa
BHYTPEHHETO CONPOTUBIICHUS.

CrniocoObl coelMHeHNs: UCTOYHUKOB ToKa, DJIC Garapeit.

HccnepoBanue pa3HOCTH NOTEHLIMAIOB MEXIY MOJIFOCAMHU MUCTOUYHHMKA TOKA OT CHJIBI TOKA B IETH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie pabomut, npaKkmuKym.

HccnenoBanue CMEMIaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenune yaenbHOTro COMPOTUBIEHUS TPOBOTHUKOB.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA OT HANPSDKEHUS U1 JIAMITbl HAKaTUBaHUSL.



VYBenuueHue npezena u3MEpeHus: amnepMmeTpa (BoJIbTMETPA).

N3mepenune 3/1C u BHYTpEHHETO CONPOTUBIICHUS UCTOYHUKA TOKA.

Hccnenosanue 3aBucumoctu JOJ[C raJbBaHMYECKOTO 3JEMEHTa OT BPEMEHU IPU KOPOTKOM
3aMbIKaHUH.

HccnenoBanue pa3HOCTH MOTEHIMAIOB MEK/Y IIOJOCAMU UCTOYHUKA TOKA OT CHJIbI TOKA B LETH.

HccnenoBanue 3aBUCMMOCTH MOJIE3HON MOITHOCTU UCTOYHHMKA TOKA OT CHJIbI TOKA.

Tema 3. Toku 6 paznuunslx cpeoax.

DnexTpuyeckass MPOBOJAUMOCTb PA3JIMYHBIX BELIECTB. DJIEKTPOHHAsl MPOBOJAUMOCTbH TBEPABIX
METaJJIOB. 3aBUCUMOCTb CONPOTUBIIEHUSI METAJJIOB OT TeMIepaTypbl. CBEpXIIPOBOIUMOCTb.

OnexTpuyeckuil TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBoanuku. CoOCTBEHHAs U NMPUMECHasi MPOBOAUMMOCTH MOIYNPOBOJAHUKOB. CBOMCTBA p—
n-nepexoja. [loaynpoBogHUKOBBIE TPUOOPHI.

DNEeKTPUYECKUM TOK B DJIEKTPOIUTAX. DIIEKTPOIUTHUECKAS AUCCOIMAIMS. DIEKTPOJIN3. 3aKOHBI
@apanes U1 IIEKTPOIU3A.

OnexTpuueckuil TOK B razax. CaMOCTOSATENbHBII M HECAMOCTOSITENIbHBIN pa3psia. Paznuunble
THUIIBI CAMOCTOSITENLHOTO pazpsaaa. Momnnus. [1nazma.

Texnuueckue ycTpoiicTBa M NMpaKTUYECKOE MPUMEHEHHE: ra3opa3psiiHbIe JaMIIbI, JIEKTPOHHO-
ay4yeBas TpyOKa, MOJIYIPOBOJHUKOBBIE MPHOOPHI: AMOA, TPaH3UCTOP, (POTOAMON, CBETOIHOL,
rajibBaHuka, pahuHUPOBAHUE ME/IY, BHIIJIABKA aJTFOMUHUS, 3JIEKTPOHHAS MUKPOCKOIHSI.

Hemoncmpayuu.

3aBUCUMOCTb CONPOTHUBIIEHUS] METAJUIOB OT TEMIEPATYPHI.

[IpoBOIUMOCTD AJIEKTPOJIUTOB.

3akoHbI eKkTpon3a Papazes.

HckpoBoli pa3psia v MPpOBOJUMOCTh BO3/1yXa.

CpaBHeHHE MPOBOJIUMOCTH METAIJIOB U MOJIYIPOBOIHUKOB.

OAHOCTOPOHHSISI MPOBOIUMOCTD JHOJIA.

Yuenuueckuit sxcnepumenm, nabopamopnsie pabomel, npakmuKxym.

Habmonenue snextpousa.

N3mepenue 3apsiia 0IHOBAJIEHTHOTO HOHA.

HccnenoBanue 3aBUCUMOCTH COTIPOTHUBIICHUSI TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHsATHE BOJNBT-aMIIEPHOIN XapaKTepUCTUKU JHO/A.

Du3nyecKNil NPaKTUKYM.

CriocoObl M3MepeHus (U3MYEeCKUX BEIMYMH C HCIOJb30BAHUEM AaHAJIOTOBBIX U HUMPOBBIX
WU3MEPUTENbHBIX TPUOOPOB M KOMIBIOTEPHBIX AATYMKOBBIX cHCTeM. AOCOJIIOTHBIE U OTHOCHTEIbHBIC
MOTPEIIHOCTH U3MepeHuit pu3ndeckux BeanunH. OIeHKa TpaHuI] MOTPEIIHOCTEH.

[IpoBeneHne KOCBEHHBIX HW3MEPEHHI, HCCIENOBAHMIA 3aBUCHUMOCTEH (PU3MYECKHX BEJIUYUH,
MPOBEpKa TMPEUIOKEHHBIX TUMOTE3 (BBIOOP W3 paboT, OMUCAaHHBIX B TEMATHMUYECKUX pasjeax
«YYeHNUeCKUN IKCIIEPUMEHT, J1a00paTopHbie pabOThI, MPAKTUKYM)).

MesknpeaMeTHbie CBA3H.

N3yuenne kypca ¢usuku yriayonaéHHoro ypoBHsS B 10 kimacce OCYIIECTBISIETCS C Y4ETOM
COJIepKaTeNbHBIX MEXKIIPEAMETHBIX CBSI3€l C KypcamMH MaTeMaTHKH, OWOJIOTUH, XUMHH, reorpaguu u
TEXHOJIOT U U.

MesicnpeOmemmnvie nouamus, C6A3AHHbIE C UYYEHUEM MeEMO006 HAYUHO20 NO3ZHAHUA:
SBJICHWE, HAy4HBbI (QakT, rumote3a, (Qu3nueckas BeJIMYMHA, 3aKOH, Teopus, HaOIIOJCHHE,



SKCIIEPUMEHT, MOJEIHPOBAHHUE, MOJENb, H3MEpEHHE, MOTPEHIHOCTH HW3MEPEHUH, H3MEpUTEIbHBIC
npubopsl, nudposas sadoparopusi.

Mamemamuka: peuieHre cucteMbl ypaBHeHuH. JIlunelinas QyHkuus, napaboia, rumnepooma, ux
rpaduku U cBoiicTBa. TpuroHomerpuyeckue (QYHKIUH: CHHYC, KOCHHYC, TaHTEHC, KOTAaHICHC,
OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO. BEKTOPHI M MX MPOEKIMH HAa OCH KOOPAMHAT, CIO0KEHUE
BEKTOPOB.

Buonozcusa: mexann4yeckoe JBIKEHHE B XKUBOU mpupoze, auddys3us, ocMoc, TEII000MEH KHUBBIX
OpPraHu3MOB, TEIUIOBOE 3arps3HEHHE OKPYXKAIOWIEH Cpebl, yTHIN3alus OMOOPraHMYECKOTo TOTLIMBA
IUTsl BBIPAOOTKH «TETIOBO» M AJIEKTPOIHEPTUH, TIOBEPXHOCTHOE HATSHKCHUE W KAIMMJUIPHBIC SBICHUS
B IIPHUPO/IE, IIEKTPUUECCKHE SBJICHUS B )KUBOM MPHPO/IE.

Xumun: IUCKPETHOE CTPOSHHE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJb BEUIeCTBa,
MOJISIpHAsl Macca, MoJydYeHne HAaHOMATEePHAJIOB, TEINIOBBIE CBOMCTBA TBEP/BIX TEN, KUAKOCTEH U Ta30B,
KHUJIKAE KPUCTAJUIBI, ODIIEKTPUYECKHE CBOWCTBA METAJUIOB, JJIEKTPOJIMTHYECKAs JIUCCOLMAIINS,
rajlbBaHUKA, HJIEKTPOHHAST MUKPOCKOTIFSL.

T'eocpagpua: BnaxXxHOCTh BO3/1yXa, BETPHI, 0APOMETP, TEPMOMETP.

Texnonozusa: mnpeoOpazoBaHWE ABIKEHHHA C HCIIOIB30BAaHUEM MEXAaHH3MOB, YUET CYXOro M
KHUJIKOTO TPEHUS B TEXHUKE, CTATHYECKHE KOHCTPYKIHMH (KPOHINTEWH, pemérdaTrbie KOHCTPYKIIHH),
WCITIOJIb30BaHNE 3aKOHOB COXPAHEHUSI MEXaHUKHU B TEXHUKE (THPOCKOI, BOJOMET U APYTHE), IBUTATEIH
BHYTPEHHETO CrOpaHus, mNapoBas TypOWHa, OBITOBOW XOJIOMWJIBHUK, KOHIUIIHOHEP, TEXHOJOTUU
MOJydeHUsI COBPEMEHHBIX MaTepUaioB, B TOM YHCJIE€ HAHOMATEPHAJOB, W HAHOTEXHOJIOTHH,
JNIEKTpPOCTaTHYEeCKass  3alliTa,  3a3eMJICHHE  DIEKTPONPUOOPOB,  Ta30pa3psgHble  JIAMITBL,
MIOJTyITPOBOTHUKOBBIE TIPUOOPEI, TATbBAHHKA.

11 KJIACC

Pasznen 4. DiiekTpoauHaMuKa.

Tema 4. Maznummnoe none.

B3aumoneiicTBue MOCTOSIHHBIX MarHUTOB M MPOBOJHHUKOB ¢ TOKOM. MarHuTHoe mose. Bektop
MarHUTHOM MHAYKIUH. [IpuHIUN Cyneprno3uiiuu MarHuTHIX noJieil. JIMHUY MarHuTHONH MHAYKIUH.

MaruuTtHoe 1noJie MPOBOJHUKA C TOKOM (IPSIMOTO MPOBOJHUKA, KATYIIKH U KPYrOBOTO BUTKA).
OnbIT DpcTena.

Cuna Amriepa, €€ HanpaBJIE€HUE U MOTYJIb.

Cuna JlopeHua, e€ HampaBiieHHEe U MOIY/b. [[BrKeHHE 3apsHKEHHOM YacTULIBI B OJHOPOIHOM
MarHuTHOM noje. Padota cuisl Jlopenua.

MarnutHoe noJe B Bemiectse. DeppoMarHeTuku, napa- u AMaMarHeTHKH.

Texnuueckue yCTpONUCTBA M TEXHOJOTHYECKHUE MPOLIECCHl: MPUMEHEHNE TTOCTOSIHHBIX MarHUTOB,
AJIEKTPOMArHUTOB, TECTEP-MYJIbTUMETpP, OJJIEKTpoJABHUraTeNb SKOOH, YCKOPUTENH 3JIEMEHTaPHBIX
YaCTHIL.

Jemoncmpayuu.

Kaptuna nuHuil MHAYKIIMM MarHUTHOTO TOJS MOJIOCOBOTO M TOJKOBOOOPA3HOTO TMOCTOSHHBIX
MAarHuTOB.

KaptuHa nuHMI MarHUTHOM WMHIYKIUU TOJs JJIMHHOTO MPSMOIO NPOBOJHUKA U 3aMKHYTOTO
KOJIBLIEBOTO MPOBOJAHHUKA, KATYIIIKH C TOKOM.

B3aumopeiicTBrue 1ByX MPOBOJAHUKOB C TOKOM.

Cuna Amnepa.



[erictBue cuiibl JIopeHI1a HA HOHBI AJIEKTPOJIUTA.

HaGnronenue nBMKEHHS IydKa JIEKTPOHOB B MArHUTHOM TIOJIE.

[TpuHIMT NEHCTBUA AIIEKTPOU3MEPUTENILHOTO TPUOOPA MATHUTOIIEKTPHUECKON CHCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie pabomul, npakmuxym.

HccnenoBanne MarHMTHOIO 110JI1 IOCTOSIHHBIX MarHUTOB.

NccnenoBanue cBOCTB (heppoMarHeTUKOB.

HccnenoBanue 1efcTBUS NOCTOSTHHOIO MarHUTa Ha paMKy C TOKOM.

N3mepenue cuibl Ammepa.

N3ydeHne 3aBUCUMOCTHU CHJIbI AMIIEpa OT CHJIbI TOKA.

Onpenenenre MarHUTHOM MHIYKIIMM HA OCHOBE U3MEPEHUS CHIIbl AMIiepa.

Tema 5. InekmpomazHumnas uHOYKyus.

SIBnenune snexTpoMarHuTHOM uHAYKIMH. IloTok Bekropa MarHuTHOW uHAyKuumu. OJIC
MHIYKIWWA. 3aKOH 3JeKTpoMarHUTHOM uHaykuuu Papanes. BuxpeBoe snexkrpuueckoe mnoise. Toku
dyko.

O/1C uHAYKUMHU B IPOBOJAHMKE, IBUKYIIIEMCS] B OJJHOPOJHOM MarHUTHOM HOJIE.

[IpaBuiio Jlenna.

NunyktuBHOCTH. KaTyrka WHIYKTUBHOCTH B II€MH TIOCTOSIHHOTO TOKA. SIBJI€HUE CAaMOMHTYKIIUH.
OJ1C caMOMHAYKIUH.

DHeprus MarHUTHOTO TOJISL KaTYLIKH C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.

Texnuueckne yCTpOHCTBA M TEXHOJIOTUYECKHE IPOILIECCHl: HHIYKIMOHHAS M€4b, COJEHOWU],
3aluTa OT 3JIEKTPU3ALMU TeJl PU JBMXKEHUHU B MAarHUTHOM T10J1€ 3EMIIH.

Hemoncmpayuu.

Habmonenue siBjaeHMs 3J€KTPOMAarHUTHOM MHYKIIHH.

Uccnenosanue 3aBucumocty JIC HHAYKIHHK OT CKOPOCTH U3MEHEHHUSI MArHUTHOTO TTOTOKA.

[IpaBuio Jlenna.

[Tamenne MaruuTa B aTlOMUHHEBOM (MEIHON) TpyoOe.

SIBneHne caMOMHIYKIUH.

Uccnenoanue 3aucumoct I1C caMOMHIYKIIMHM OT CKOPOCTH U3MEHEHHUSI CHJIbI TOKA B LIEMH.

Yuenuueckuit sxkcnepumenm, nadopamopuvie pabomot, npaKmuKym.

HccnenoBanue sBJIEHUS 31€KTPOMArHUTHOM UHIYKIIMH.

OnpeneneHre NHIYKIUMU BUXPEBOTO MATHUTHOTO TOJISL.

UccnenoBanue sBIEHUS CAMOUHYKIIUH.

CO6opka MoIeTTH SIIEKTPOMArHUTHOTO TeHepaTopa.

Pa3pea 5. Kojieoanus 1 BOJIHBI.

Tema 1. Mexanuueckue Koneboanus.

KonebarensHas cucrema. CBOOOJHEBIE KOJIEOAHUS.

l'apmonnueckue konebanus. KuHemartnyeckoe W IWHAMUYECKOE OIKCAHUE. DHEPreTHYecKoe
omucaHue (3aKOH COXpaHEHUS MEXaHWYeCKOW »HHepruu). BbIBoA JUHAMHYECKOTO OIHCAHUS
rapMOHUYECKHUX KOJeOaHUI U3 UX YHEPTETUYECKOTO U KHHEMATUYECKOTO OMUCAHMUSI.

Ammumntyna u (daza xonebGanuii. CBsi3b aMIUIMTYAbl KOJEOAaHWW WCXOTHOW BEIUYUHBI C
aMIUTUTyIaMU KoJieOaHui e€ CKOPOCTH M YCKOPEHHUSI.

Ileprion u uwacrota koneOanmii. I[lepron MambIX CBOOOTHBIX KOJIEOAaHHI MaTeMaTHYECKOTO
MasTHUKa. [leproa cBOOOTHBIX KONeOaHU MIPYKHHHOTO MasiTHUKA.



[lonstne o 3aryxarommx KojieObaHUsX. BpiHykaeHHble Kosnebanus. Pesonanc. PezonanchHas
KpuBasi. BnusiHue 3aTyxaHus Ha BUJI PE30HAHCHOW KPUBOW. ABTOKOJICOaHUSI.

TexHuueckue yCTpOWCTBAa W TEXHOJOIMYECKHE IIPOLECCHI: METPOHOM, Yachl, KauelH,
MY3bIKaJIbHbIE HHCTPYMEHTHI, cericMorpad.

Jemoncmpayuu.

3anuce KonebaTeIbHOTO TBHUKEHUSI.

Habnronenne He3aBHCUMOCTH TIEpHO/Ia MANIBIX KOJIeOaHU rpy3a Ha HUTH OT aMIUTUTY/IbI.

HccnenoBanue 3aryxarolux KojaeOaHUN M 3aBUCUMOCTH IepHoja CBOOOAHBIX KOjeOaHUU OT
CONPOTUBJICHUSI.

UccnenoBanne kojebaHWi TIpy3a HAa MAaCCUBHON MpYXUHE C LEIbl0  (HOPMUPOBAHUS
Mpe/ICTaBICHU 00 UlealbHON MOJIENIN MTPYKMHHOTO MasiTHUKA.

3aKOH COXpaHEHUs SHEPTUU NIPU KoJieOaHUsAX rpy3a Ha IpYKUHE.

UccnenoBanue BEIHYKJICHHBIX KOJICOAHUH.

Ha6nronenue pesonanca.

Yuenuueckuit sxcnepumenm, nabopamopnsie pabomel, npakmuxym.

N3mepenue neproia cBOOOAHBIX KOJIEOAHUN HUTSHOTO U MPY>KMHHOTO MasiTHUKOB.

N3ydeHne 3aKOHOB ABMKEHUS Te€Ja B X0J1e KoJIeOaHUI Ha yIpyroM Io/IBece.

N3yuenne nBMKEHUS HUTSHOTO MasiTHUKA.

[IpeoGpa3oBanue SHEPTUH B IPYKUHHOM MasTHUKE.

HccnenoBanue yObIBaHUS aMIUIMTY/IbI 3aTyXalOMINX KOIeOaHU.

HccnenoBanme BEIHYKIEHHBIX KOJIEOaHUH.

Tema 2. dnekmpomacHummnole Koedanus.

Konebarenpupiii  koHTYp. CBOOOIHBIE AJICKTPOMArHUTHBIE KOJICOAaHUS B HJICATHHOM
KoJiebaTeibHOM KOoHTYpe. @opmymna Tomcona. CBs3b aMILTUTY/IBI 3apsia KOHIEHCATOPa C aMITUTY 10N
CHJIBI TOKA B KOJI€0aTEIbHOM KOHTYpE.

3aKOH COXpaHEHHs SHEPTUU B UACATLHOM KOJIeOaTeIbHOM KOHTYpE.

3aryxarolue JIeKTpOMarHuTHbIe KosieOaHusl. BeIHYKIeHHbIE JIEKTPOMAarHUTHbIE KOJIeOaHMsl.

[Tepemennbiii TOK. MOIIHOCT, MEPEMEHHOTO TOKA. AMIUIUTYAHOE M JICUCTBYIOIEE 3HAYEHUE
CHWJIBI TOKA U HAIPSDKEHUS MPU Pa3InyHON (hopMe 3aBUCMMOCTH IEPEMEHHOTO TOKA OT BPEMEHH.

CuHycouanbHbIi epeMeHHbINH TOK. Pe3uctop, KOHIeHCATOp U KaTylllKa UHIYKTUBHOCTH B IIeTH
CHUHYCOMIaJIbHOTO MEPEMEHHOT0 ToKa. Pe3oHanc TokoB. Pe3oHaHC HalpsuKeHUH.

Uneanvubiii  tpanchopmatop. IlpomsBoactBo, mnepemauya U HOTpeOIeHHE DIIEKTPUYECKON
SHEpPruu.

DKOJIOTUYECKHE PHUCKH TMpPH MPOU3BOJACTBE ANEKTpodHepruu. KyiabTypa HCHOJIB30BaHUS
AIIEKTPOIHEPTHH B MOBCEAHEBHON KU3HU.

Texuuyeckune ycTpoWCTBa U TEXHOJOTHYECKHE MPOIIECCHI: AIEKTPUUYECKHI 3BOHOK, T€HEepaTop
MEPEeMEHHOTO TOKa, JJMHUH AJIEKTpOTepeay.

Hemoncmpauuu.

CB000AHBIE NIEKTPOMArHUTHBIE KOJIeOaHMS.

3aBUCUMOCTb YaCTOTHI CBOOOHBIX KOJIEOaHUN OT HHAYKTUBHOCTH U EMKOCTH KOHTYpa.

OcrmorpaMmbl IIEKTPOMArHUTHBIX KOJIEOaHUH.

I'enepaTop He3aTyXarOIMIUX JIEKTPOMArHUTHBIX KOJIeOaHUH.

Monenb 31eKTpOMarHUTHOTO TeHEpaTopa.

BreinykeHHbIE CHHYCOHMIaTIbHbIE KOJIeOaHUsI.

Pe3ucrop, kaTymika HHIYKTUBHOCTH U KOHJIEHCATOP B LIETIH IEPEMEHHOTO TOKA.



Pe3oHanc mpu NOCIEIOBAaTEIbHOM COEIMHEHUM PE3UCTOPA, KAaTyIIKM HMHAYKTUBHOCTH U
KOHJIEHCATopa.

YCTpOHCTBO M IPHUHIIUII JEHCTBHSI TpaHCHOpMATOpA.

Monenb JIMHUY 3JIEKTPOIIEepeIauH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie pabomel, npakmuxym.

Nzydenue tpanchopmaropa.

HccnenoBanue MepeMEHHOrO0 TOKa Yepe3 I0CIENOBATENIbHO COEIMHEHHBIE KOHJEHCATOpP,
KaTYyILIKY U PE3UCTOP.

Habnronenue 37eKTpOMarHUTHOTO PE30HAHCA.

HccnenoBanue paboThl HICTOYHUKOB CBETA B LIENH MEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoMacHUMHbBLE 0JIHDL.

MexaHnyeckue BOJIHBI, YCIOBHS MX pacnpocTpaHeHus. Ilomepeunble W MpoJOJIbHBIE BOJIHBI.
[lepron, ckopoCTh pacHpoCTpaHEHUs U JUIMHA BOJHBI. CBOWCTBA MEXaHMYECKUX BOJH: OTpPaKEHUE,
npesoMIIeHre, HHTepdepeHINs U JUPpaKIMsL.

3Byk. CkopocTh 3ByKa. I poMKkocTh 3Byka. Beicota ToHa. TeMOp 3ByKa.

[ITymoBOE 3arps3HEHUE OKPYKAIOIIEH CPEIbI.

DONEeKTpOMarHUTHbIE BOJHBI. YCJIOBUS M3JIy4E€HHs JJIEKTPOMArHUTHBIX BOJH. B3aumuas
OpHEHTAIMS BEKTOPOB B 3JIEKTPOMAarHUTHON BOJIHE.

CBoiicTBa AJIEKTPOMArHUTHBIX BOJIH: OTpa)kKeHUE, MPEIoMIICHHUE, MOJsIpu3alus, UHTephepeHIns
U AUQpaKius.

[Ikana 3meKTpoMarHUTHBIX BOJIH. [IpuMeHeHne 3eKTpOMarHuTHBIX BOJH B TEXHUKE U OBITY.

[TpunIMIIBI pagAOCBA3U U TeneBuAeHUA. Paaronokausi.

DJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOUIEH CPEIbI.

TexHnueckre ycTpOMCTBAa M MPAKTUYECKOE NMPUMEHEHHE: MY3bIKAJIbHBIE MHCTPYMEHTHI, pajap,
paauonpuéMHUK, TEIEBU30p, aHTeHHa, Tenedon, CBU-neus, ynbTpa3BykoBas JUArHOCTHKA B TEXHUKE
1 MEJIMLINHE.

Hemoncmpayuu.

O6pazoBaHue U paclpoCTPaHEHHE MOTEPEUHBIX U MPOAOIbHBIX BOJIH.

Konebmtomieecs Teno kak HICTOYHUK 3BYKa.

3aBUCUMOCTD JJIMHBI BOJIHBI OT YaCTOTHI KOJIEOAHUIA.

Habmonenue orpaxkeHus U IpeaoMIIeHUS] MEXaHUYECKUX BOJIH.

Habmonenue nntepdepeHunu u Juppakiiui MEXaHUUECKUX BOJIH.

AKYCTUYECKHI PE30HaHC.

CBoiicTBa yiabTpa3ByKa U €ro IpUMEHEHHE.

Habmronenue cBsi3u rpOMKOCTH 3BYKa U BHICOTHI TOHA C aMILIUTYAON U 4aCTOTOM KOJIeOaHUI.

HccnegoBanue CBOMCTB AJIEKTPOMATHUTHBIX BOJIH: OTPAXKEHUE, MPEIOMIICHUE, MOJspU3anus,
mudpakius, HHTepQepeHIns.

Ob6Hnapyxenue HHPPaKpaCHOTO U YIbTPAPHOIECTOBOIO U3ITyUCHHIA.

Yuenuueckuit sxcnepumenm, nadopamopnvie pabomul, npaKkmuKym.

N3ydyeHne napaMeTpoB 3BYKOBOU BOJIHBI.

N3ydeHne pacnipocTpaHEHHs 3BYKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmuka.

IIpsMonnHeNnHOE pacnpoCTpaHeHHe CBeTa B OAHOpoaHou cpene. Jlyd cBera. TodeuHsin
HMCTOYHHK CBETA.



OtpaxxeHue cBera. 3aKOHBI OTpaxkeHHs cBera. [locTpoeHne m300pakeHU B TUIOCKOM 3€pKaje.
Cdepuueckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEJIOMJICHUSI CBeTa. AOCONIOTHBIM MOKa3aTeldb MPEIOMIICHHUS.
OTtHOocuTeNnbHBIN MOKa3aTelNb npeaoMiieHus. [IoCTOSHCTBO YacTOThI CBETa U COOTHOIIEHHUE JUIMH BOJIH
IIPU NIEPEX0E MOHOXPOMATHUECKOIO CBETA UEpe3 I'PaHUILy pasiena IByX ONTHUYECKUX Cpe.

Xon mydeii B npusme. ucnepcus csera. CinoxHbli coctaB Oenoro cseta. L{Ber.

[Tonnoe BHyTpeHHEE oTpakeHue. [IpenenbHbIil yro oaIHOro BHYTPEHHErO OTPaKEHUS.

CoOuparonue u paccenBaronue JUH3BL. ToHKas auH3a. DOKYCHOE pacCcTOSHHE WM ONTHYECKAs
CHJIa TOHKOW JMH3BI. 3aBHUCHMOCTH (DOKYCHOTO pPACCTOSIHUS TOHKOW C(EpUYecKOd IMH3BI OT €&
IF€OMETPHUH U OTHOCUTENILHOTO IT0KA3aTeNs IPEIOMIICHUS.

@opMyIia TOHKOW JIMH3BL. Y BEIUYECHHE, TaBAEMOE JIMH301.

Xoa myda, IPOLIEAIIEro JIMH3Y I0J MPOU3BOJBHBIM YIJIOM K €€ TJIaBHOW ONTUYECKOM OCH.
[TocTpoenue n300pakeHU TOYKK U OTpe3Ka MpsSAMOIl B cOOMpArOIIMX U PACCEMBAIOLINX JIMH3AX U UX
CUCTEMAX.

OnTrueckue npubdopsl. Pazpemaronas cnocoOHocTs. ['11a3 Kak onTuyeckas cucTeMa.

[Ipenensl TPpUMEHUMOCTH T€OMETPUYECKON ONTHKH.

BonnoBas ontuka. MaTepdepennns cBera. KorepeHTHbIE MCTOYHHUKHU. Y CIOBHUS HAOIIOICHUS
MaKCUMyYMOB W MHHHUMYMOB B HHTEP()EPEHIIMOHHOW KapTHHE OT JIBYX KOTEPEHTHBIX HCTOYHHKOB.
[Ipumeps! K1accuyeckux HHTEPPEPEHITUOHHBIX CXEM.

Hudpakuus csera. JudpakunoHHas pemérka. YcioBue HAOMIOAEHUS TJIABHBIX MaKCHMYMOB
MIPH MMaJIECHU MOHOXPOMAaTHYECKOIO CBETa Ha TU(PAKIIMOHHYIO PEHIETKY.

[Tonspuzanus ceera.

Texuuueckue ycTpoiicTBa U TEXHOJOTMUECKHUE MPOIECCHl: OYKH, JIyMa, MepucKkom, ¢poroanmnapar,
MHUKPOCKOTI, MPOEKIIMOHHBINA ammnapar, MPOCBETIECHUE ONTUKU, BOJOKOHHAS ONTHKA, MU(MPAKIMOHHAS
peméTKa.

Hemoncmpayuu.

3aKOHBI OTPAXKEHHUS CBETA.

HccnepoBanue npesoMieHHs CBETa.

Habnronenue nosHoro BHyTpeHHEro oTpaxkenus. MoJienb cBeToBoIa.

HccnenoBanue xo1a CBETOBBIX MTYYKOB Yepe3 MIOCKONAPAUIEIbHYIO IUIACTUHY U [IPU3MY.

HccnenoBanue cBOWCTB M300pakeHUI B JTMH3aX.

Mopenu MUKpOCKOMa, TEIECKOIIA.

Ha6nronenue nnrepdepeHiiny crera.

HaOnronenne BeTOB TOHKUX IUIEHOK.

Hab6nronenue qudpakuuu cBeTa.

N3ydenue qudpakiMOHHON pemIETKH.

Habmonenue nudpakiumoHHOTO CrieKkTpa.

Habmronenue nucnepcuu cBera.

HabGnronenue nossipu3aiiy cBeTa.

[IpuMeHeHne noasIpoOrI0B A U3YyUEHUSI MEXaHUUYECKUX HAPSKEHUI.

Yuenuueckuit sxcnepumenm, nadopamopnvie pabomut, npaKkmuKym.

N3mepenune nokaszaTeiis NpeJoMIIEHUS CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PacCTOSTHUS OT BElIeCTBa (Ha MpUMepe KUAKHUX JIUH3).

N3mepeHne poKyCHOTO pacCTOSTHUS pacCeUBAIOIINX JIMH3.

[Tomy4yenne n300paXkeHus B CUCTEME U3 INIOCKOTO 3epKaa U JINH3BI.



[Tomy4yenne n300paXkeHHs B CUCTEME U3 IBYX JINH3.

KoHcTpyrpoBaHue TeIeCKONNYECKUX CUCTEM.

Habnronenue nudpakunu, nHTEpPEPeHIINN U MOJSPU3ALUU CBETA.

N3ydeHue nossipusanuu cBeTa, OTPaXXEHHOTO OT MOBEPXHOCTU JUAJIEKTPUKA.

N3yuenne naTephepeHIny Ja3epHOTO U3TYYCHUS Ha IBYX LIEIISX.

HaGmoenue aucrepcum.

Habnronenue u ncciegoBanne quQPPaKIUOHHOTO CIEKTpa.

N3mepenne miMHbI CBETOBOM BOJIHBI.

[Tomy4yeHune criekTpa U3Ty4eHHs: CBETOIMOIa TP IOMOIIHU TU(PAKIMOHHOHN PEIIETKY.

Pa3nes 6. OcHOBBI cCleMAJILHOM TEOPHH OTHOCUTEIbHOCTH.

I'panuubl NpUMEHMMOCTH KJIACCHMYECKOW MexaHuku. [locTynaTel crenuanbHOW TEOpHUH
OTHOCUTEJIbHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM uHTEepBas. [IpeoOpasoBanus JlopeHma. YcioBre NMPUUYUHHOCTH.
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH. 3aMeJJIEHNE BPEMEHH U COKPAILEHHUE JITUHBI.

DHEprusi ¥ UMIYJIbC PEISITUBUCTCKOM YaCTHUIIBI.

CBs13b Macchl ¢ FJHEPrUeN U UMITYJIBCOM PENIITUBUCTCKON YaCTUIbl. DHEPrus MOKOSL.

Texnuueckre yCTpOHCTBA M TEXHOJIOTMYECKHE TPOIECCHI: CIIyTHUKOBBIE MPUEMHHUKH,
YCKOPUTENH 3aps>KEHHBIX YaCTHII.

Y4eHnyecKui IKCIIEPUMEHT, J1abopaTOpHbIe PabOThI, MPAKTUKYM.

Omnpenenenve HMMIYJIbca M HSHEPrUU PENISITUBUCTCKUX dYacTull (1Mo QoTorpagusiMm TpeKoB
3apsOKEHHBIX YaCTHIl B MATHUTHOM TIOJIE).

Paznen 7. KBanroBas pusuka.

Tema 1. KopnycKyaapHo-6801H0801 0yaiu3m.

PaBHOBecHOE TemoBOE HM3MydeHHE (M3JIydeHHE aOCOJIOTHO YEPHOTO Teja). 3aKOH CMEIICHHS
Buna. I'nnotesa [1nanka o xBaHTax.

®DoTOHBI. DHEPTHS K UMITYITHC (OTOHA.

dotordpdexr. Onbiter A. I'. CronmeroBa. 3akoHbl Gotodrddexra. YpaBHeHne DUHIITEHHA IS
dbotorddekra. «KpacHas rparumay Gororddekra.

JlaBneHue cBera (B YaCTHOCTH, JaBJCHHWE CBETa Ha aOCOJIOTHO MOTJIOMIAIOIIYI0 M abCOJIFOTHO
oTpaxkaroryto moBepxuocts). Onbitel [1. H. JIeOenena.

BosHoBbIe cBoiicTBa yactuil. BoiHbr ne bpotins. J{nmuna BonHbl ae bpoins u pasmepsl o01acTi
JIOKaNMU3aluK JABHXKymIeicss yactuipl. KopnyckynsipHO-BOJIHOBOM yanu3M. Jludpakius 3IeKTpOHOB
Ha KpUCTaJlIax.

Crnenuduka n3mepenuit B Mukpomupe. CooTHoIeHus Heonpenenénnoctei [ eiizendepra.

Texnuyeckre ycTpoWcTBA U TEXHOJOTHYECKHE TPOIECCHI: CIEKTPOMETP, (OTOIIEMEHT,
($hoTOIaTUMK, TYHHEIBHBIA MUKPOCKOII, COTHEUHAs OaTtapesi, CBETOUO/I.

Hemoncmpauuu.

@013 PeKT Ha YCTAaHOBKE C LIMHKOBOH MIIACTHHOM.

HccnenoBanue 3ak0HOB BHeNIHETO (oTo3ddexra.

HccnenoBanue 3aBUCUMOCTH CONIPOTHUBIIEHUS TMOJIYIPOBOJHUKOB OT OCBEHIEHHOCTH.

Ceerouos.

Conneunas Gatapes.

Yuenuueckuit sxcnepumenm, nadopamopnvie pabomul, npaKkmuKym.

HccnenoBanue potopesucropa.

W3mepenune noctosinHo# I1nanka Ha ocHOBe HccienoBaHus GpoTorddexra.



HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA YEPE3 CBETOAMO OT HANIPSKEHHUS.

Tema 2. @usuka amoma.

OnBITHI O UCCIIEAOBAHUIO CTPOCHUs aToMa. [Tnanerapuas moaens atoma Pesepdopra.

[Moctynarer bopa. M3nyuenue u norsomieHue (GOTOHOB MPHU MEPEX0/ie aToMa ¢ OJHOTO YPOBHS
SHEPTrUU HA JPYIrOW.

Bunel ciektpoB. CiekTp ypoBHEH 3HEPTUM aTOMa BOAOPOA.

CrioHTaHHOE W BBIHYXICHHOE H3TydeHue cBera. Jlazep.

TexHuueckue ycTpoHCTBa U TEXHOJOTMUYECKHE MTPOLIECCHI: CIIEKTPAJIbHBIN aHaIu3 (CIEKTPOCKOI),
J1a3ep, KBAHTOBBIM KOMIIBIOTED.

Jemoncmpayuu.

Mogens omnbiTa Pezepdopra.

Habntonenue nuHelyaTbIX ClIEKTPOB.

YCTpOUCTBO U IEHCTBHE CUETUYMKA HOHUZHPYIOIINX YACTHLL.

Onpenenenre AIMHBI BOJIHBI JIA3€PHOTO U3IY4YEHUS.

Yuenuueckuit sxcnepumenm, nabopamopnsie pabomel, npakmuxym.

HaGnronenue nuHeiyaToro crexrpa.

HccnenoBanue coekTpa pa3pekeHHOI'O aTOMAapHOro BOJAOPOAa M HM3MEpPEHHE IOCTOSHHOMN
PunGepra.

Tema 3. Quzuka amomHo20 A0pa u INEMEHMAPHBIX YACMUY,

Hyxnonnass monens siapa [eiizenOepra—lBanenko. 3apsnm sapa. MaccoBoe dHCIIO sijpa.
H3oTomsI.

PagnoakTuBHOCTE. Anbda-pacnaa. OJIEKTPOHHBIM M TMO3UTPOHHBIM Oera-pacman. [amma-
W3JIy4ECHHE.

3aKOH paJMOAKTUBHOTO pacnaaa. PamuoakThBHbIE H30TONBI B mpupoiae. (CBoiicTBa
MOHHU3UPYIOIIETO U3Iy4eHus. BausHue paauoakTHBHOCTH Ha *KHUBbIe opraHu3Mbl. EcTecTBeHHbIN QoH
n3nydenus. Jlozumerpusi.

DHeprus CBSI31 HYKJIOHOB B siipe. SnepHbie cuibl. JledekT Macchl sapa.

Snepusie peakuuu. Jlenenue u cuHTe3 sAnep. Anepunie peakTopsl. [IpoOremsl ympaBisieMoro
TEPMOSIEPHOTO CUHTE3a. DKOJOTUYECKUE ACTIEKThI PA3BUTHUS SAEPHONU SHEPTETUKHU.

MeTtoapl perucTpaluyy U UCCIEI0BAHUS JIEMEHTAPHBIX YaCTHLI.

@yH/1aMeHTaNIbHBIE B3auMOJCHCTBUA. bapuoHbl, Me30Hbl W JenToHsl. IlpencraBienHue o
CrannapTHoil Mosienu. KBapK-riitooHHas MOJEIb apOHOB.

®usuka 3a npegenamu CtangaptHod Moaenu. TémHas MaTtepust U TEMHAsE SHEPTHUsL.

EaunctBo (husznueckoil KapTUHBI MUpA.

TexHuueckue yCTpOMCTBA M TEXHOJIOIMYECKUE IIPOLIECCHI: J03UMETp, Kamepa Buibcona,
SJIEPHBIN PEAKTOP, TEPMOSICPHBIN peakTop, aToMHasi 60MOa, MarHUTHO-PE30HAHCHAs! TOMOTpadusl.

Yuenuueckuit skcnepumenm, nadvopamopuvie pabomot, npaKmMuKym.

HccnenoBanue TpekoB YacTHIl (110 TOTOBBIM (GoTOrpadusim).

HccnenoBanue paaroakTUBHOTO (hOHA ¢ UCTIONB30BAHUEM JO3UMETPA.

N3ydenue nmormnoiieHus: 6eTa-4acTUll aTFOMUHHEM.

Pa3nes 8. DiieMeHTBI aCTPOHOMMH U ACTPO(PHU3NKH.

Otanbl pa3BUTHS acTpoHOMHH. [IpuKiaHOE M MHPOBO33PEHUECKOE 3HAUYEHHE ACTPOHOMMH.
[TpuMeHUMOCTh 3aKOHOB (PU3UKH I 00BICHEHUS PUPOJIBI KOCMUYECKHX OOBEKTOB.

Metoasl  acTpoHOMHMYECKMX  HcciieqoBaHUW. COBpPEMEHHBbIE  ONTHUYECKHUE  TEJECKOIIbI,
PaMOTENECKOIIbI, BHEATMOC(EpHAsT aCTPOHOMHUS.



Bun 3Bé31n0r0 HeOa. Co3Be3nus, sipKue 3BE3/IbI, IIIAHETHI, UX BUIUMOE JBUKEHUE.

ConneuHas cucrema.

Connue. ConHeunast akTuBHOCTh. Mictounuk 3nepruu CosHIla U 3BE371.

3BE3/1bI, UX OCHOBHBIC XapPaKTEPUCTUKH. JlMarpamMma «CHEKTPaJIbHBIA KJIACC — CBETHUMOCTbHY.
3BE3/1bl TJIABHOM MOCIEAOBATEIIBHOCTU. 3aBUCHUMOCTbh «Macca — CBETUMOCTB» JUIsl 3BE3/ TJIABHOU
noclsenoBarenbHoCcTU. BHyTpeHnHee ctpoenue 38€31. CoBpeMEHHbIE IPEICTABICHUS O POUCXOKICHUH
u sBoJironny CosHIa U 3BE3/1. DTallbl KU3HU 3BE3I.

Mineunsiii [lyre — nama [Mamaktuka. [lonoxenue u nemwxenue Conuna B ['amaktuxe. Turbr
rajakTuk. PaguoranakTuku u kBazapel. UEpHbIE ABIPHI B SApPAX raJaKTHK.

Bcenennas. Pacimpenne Beenennoii. 3akon Xa66na. Paz6eranue ramaktuk. Teopus bombioro
B3pbIBa. PeMKTOBOE H3IIydeHMeE.

Macmrabnas ctpykrypa Beenennoil. Meraranaktuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUMU.

Yuenuueckue nabniooenus.

Habmronenust 3BE31HOTO Heba HEBOOPY)KEHHBIM IJ1a30M C HCIOJIb30BAaHUEM KOMIIBIOTEPHBIX
MIPUJIOKEHUN IS OTIPENIEICHUST TOJIOKEHHSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3iusi CeBepHOTO MOyIIApHsl U SIPKUE 3BE3IbI.

Habmonenus B Teneckon JIyHbl, IUIaHET, TYMAHHOCTEH U 3BE3/THBIX CKOTUICHUM.

Du3uyecKuil MPAKTHKYM.

CriocoObl M3MepeHus (U3NYEeCKUX BEIMYMH C HCIHOJb30BAHHUEM AHAJIOTOBBIX U HU(MPOBBIX
W3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATUUKOBBIX CHUCTEM. AOCOTIOTHBIE U OTHOCHUTEIbHBIE
MOTPEIIHOCTH U3MepeHui pu3nyeckux BeanunH. O1ieHKa rpaHuI] MOTPEIIHOCTEH.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUH, HCCIENOBAHWN 3aBUCUMOCTEH (U3MYECKUX BEIIMYHH,
MpOBEpKa MPEUIOKEHHBIX TUIOTe3 (BBHIOOP U3 paboOT, OMHMCAHHBIX B TEMAaTHYECKUX paslenax
«YUeHUUYECKUH IKCTIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM)).

O6o0maronee NnoBTOpeHue.

O06o001menre M cucTeMaTH3alus CoAepKaHUs pa3ienoB Kypca «Mexanukay, «MonekymnspHas
¢busnka 1 TepMOIMHAMUKAY, «DleKTpoanHaMuka», «Koyebanus u BONHB», «OCHOBBI ClielUaIbHON
TEOPUU OTHOCUTENIbHOCTHY, «KBaHTOBas (hu3ukay, «IIEMEHThl aCTPOHOMHUU U aCTPODUZUKID.

Ponp Qusuku M acTpoHOMHHM B 3KOHOMHYECKOM, TEXHOJIOTHYECKOW, COIMANIBHON M ITHYECKON
chepax [eATENbHOCTH 4YEJIOBEeKa, poJib U MeCTO (PU3UKM U aCTPOHOMHUHU B COBPEMEHHOW HAay4YHOMH
KapTHUHE MUpa, 3HaYCHHE OMHCATEIbHON, CUCTEMATU3UPYIOIIEH, O0BICHUTEIHON U MPOTrHOCTUYECKOM
byHkMi  uznyeckoi Teopuu, poib (U3MUECKON Teopuu B (OPMHUPOBAHMM TPEICTABICHUN O
¢busznueckoil KapTUHE MHUpa, MECTO (PU3NYECKOW KapTUHBI MUpa B OOIIEM pSIy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABICHUI O MIPUPOIE.

MexnpeaMeTHbIe CBSI3H.

W3yuenune kypca ¢usuku yriayOnéHHoro ypoBHs B 11 kmacce ocymiecTBisercs ¢ y4€Tom
COJIepKaTeIbHBIX MEXKIIPEAMETHBIX CBSI3€l ¢ KypcaMu MaTeMaTUKH, OMOJIOTHUHU, XUMUH, Teorpaduu u
TEXHOJIOT U U.

Mesicnpeomemmnvie nouamus, C6A3AHHbIE C U3YUEHUEM MEMO008 HAYYHO20 NO3ZHAHUA:
SBJIICHWE, HAY4HbI (QakT, rumoTe3a, (Qu3MUecKkas BeTUYMHA, 3aKOH, TeOopus, HaOII0/IeHNE,
SKCIIEPUMEHT, MOJEIMPOBAHUE, MOJENb, HU3MEPEHHE, IOTPEIIHOCTH HU3MEPEHUN, W3MEpPUTEIbHbIE
npubopsl, nudposas sadoparopusi.

Mamemamuka: peuieHUEe CHUCTEMbl YpaBHEHUU. TpuroHomerpuueckue (YHKIUU: CHHYC,
KOCHHYC, TAHT'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKJIECTBO. BEKTOPBI M MX MPOEKUUU



Ha OCH KOOPJIMHAT, CI0’KEHHE BEKTOPOB. [Ipon3BoaHbIe reMeHTapHbIX QyHKIMHA. [Ipu3Haku momo0us
TPEYroJIbHUKOB, OTIpeIeJIeHUE MO MIOCKUX GUryp u o0bEéMa Ted.

Buonocusa: snexrpuyeckue SBJICHUS B JKUBOM NpUpoAe, KoyeOaTelbHbIE IBW)KEHUS B JKHUBOU
IIPUPOJIE, SKOJOIMUECKUE PUCKU MPHU ITPOU3BOJICTBE ANIEKTPOIHEPTHUHU, FIEKTPOMArHUTHOE 3arps3HEHNE
OKpYXKaroIlel Cpeipl, yJIbTPa3ByKOBas IHAarHOCTUKAa B MEIHUIIMHE, ONTHYECKHE SBICHUS B YKMBOMH
HIPUPOJIE.

Xumusa: CTpOEHUE aTOMOB U MOJIEKYJ, KPUCTAJUIMUECKAsi CTPYKTYpa TBEPHABIX TE€Jl, MEXaHU3MbI
00pa3oBaHuUs KPUCTAIUIMYECKON PEHIETKHY, CTIEKTPAIbHBIN aHAIN3.

T'eozpaghua: marHuTHBIE TOJNIOCa 3€MJIM, 3QJIEKH MArHUTHBIX pPyH, (OTOCHEMKA 3EMHOM
MMOBEPXHOCTH, cercMorpad.

Texnonozusa: TPUMEHEHHE TIOCTOSIHHBIX MAarHUTOB, O3JEKTPOMAarHUTOB, 3JEKTPOJBUTATEINb
SkoOu, reHeparop MEPEMEHHOrO0 TOKAa, MHAYKIMOHHAs TMeuyb, JHMHUM DJeKTpolepesaad,
ANIEKTPOJIBUraTeNNb, pajap, paJuoONpUEMHUK, TeJIEeBU30p, aHTeHHa, TenedoH, CBY-neus,
yIBTPa3BYKOBasl TUArHOCTUKA B TEXHHUKE, MPOCKIIMOHHBIN aImapaT, BOJOKOHHAS ONTHKA, COJIHEYHAs
Oartapesi, CITyTHUKOBbIE TPUEMHHKH, siZIEpHAst SHEPTeTHKA U SKOJIOTUIECKHE acTIeKThI €€ pa3BUTHSI.



IVNTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOTPAMMBI 110 ®U3UKE HA VYPOBHE
CPEJIHEI'O OBILET'O OBPA3OBAHUAJIMYHOCTHBIE PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHHsS YydeOHOro mpeamera «Du3uKa» TOJKHBI OTpPaXaTh
TOTOBHOCTH M CIIOCOOHOCTH O0YYarOIIUXCsl PYKOBOICTBOBATHCS C(HOPMUPOBAHHON BHYTPEHHEH MO3HUIINEH
JUYHOCTH,  CHUCTEMOH  LEHHOCTHBIX  OpHEHTAIMi, TIO3UTHUBHBIX  BHYTPEHHUX  YOSKICHHIA,
COOTBETCTBYIOIIUX TPAAUIIMOHHBIM IIEHHOCTSM POCCHICKOTO OOIIECTBa, pacCIIUpEeHUE KU3HEHHOTO OIBITa
Y OTIBITA JICATEIBHOCTH B MPOLIECCE Peai3allii OCHOBHBIX HAIIPABICHUH BOCTIUTATEILHON ACATEIbHOCTH,
B TOM YHCJI€ B YaCTH:

rPakKAaHCKOr0 BOCIIUTAHMA:

e chOpPMHUPOBAHHOCTD TPAXKIAAHCKOW TMO3UIUKM OO0YJArOIIErocsi Kak aKTHBHOTO W OTBETCTBEHHOTO
YjieHa POCCUICKOTO OOIIEeCTBa;

® TPUHATHE TPATUIMOHHBIX OOIICYENIOBEUECKNX T'YMAHUCTHYECKUX U JIEMOKPATUYECKUX
IIEHHOCTEH;

® TOTOBHOCTh BECTH COBMECTHYIO JICATEIBHOCTb B WHTEpEcax TIpa)kJaHCKOTO OOIIecTBa,
Y4acCTBOBATh B CAMOYIPABJICHUN B 00pa30BaTeIbHON OpraHU3aIlii;

e yMEHHE B3aMMOJICHCTBOBATh C CONMATBHBIMA HHCTUTYTaMH B COOTBETCTBUH C WX (QYHKIHSIMH U
Ha3HAYCHHUEM;

® TOTOBHOCTbh K TYMaHHUTAapHOHN M BOJIOHTEPCKOM NEATEIBHOCTH.

NATPUOTHYECKOT0 BOCIIUTAHUS:

¢ chOpPMHUPOBAHHOCTH POCCHIMCKON IPakTaHCKOW MIEHTUYHOCTH, ATPUOTH3MA,

® [IEHHOCTHOE OTHOILIEHHE K TOCYIapCTBEHHBIM CHMBOJIAM, JOCTHKEHHUSIM POCCUMCKUX YUEHBIX B
o06sacTu (UK U TEXHHKE.

AYXOBHO-HPABCTBEHHOT0 BOCIINTAHMSA:

¢ chopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUUECKOTO TIOBEICHUS;

® CIOCOOHOCTH OIICHMBATh CUTYallMI0 M MPUHUMATh OCO3HAHHBIE DPELICHUS, OPUEHTUPYSICH Ha
MOPaJIbHO-HPaBCTBEHHbIE HOPMBI U IIEHHOCTH, B TOM UHUCJIE B IEATEIILHOCTH YUEHOTO;

® 0CO3HAHHE JUYHOTO BKJIA/Ia B IOCTPOCHHUE YCTONYMBOTO OYIyIIEro.

3CTeTHYECKOr0 BOCTIMTAHMSA:

® DOCTETHYECKOE OTHOIIEHWE K MHpPY, BKIIOYas OSCTETHKY HAay4HOTO TBOPYECTBA, IPUCYILIErO

buznueckoil Hayke.
TPYAOBOr0 BOCIIMTAHMA:

e UHTEpeC K pa3iuuHbIM chepaM NpodecCHOHATBHON NESTEIBHOCTH, B TOM YHCJE CBSI3aHHBIM C
¢bu3MKOM U TEXHUKOW, yMEHHE COBeplIaTh OCO3HAHHBIA BBIOOp Oyaymiei npodeccun u
pean30BbIBATH COOCTBEHHBIC KU3HEHHBIC TJIAHBI;

® TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHHIO M caMOOOpa30BaHMIO B oOnacTh (U3HKK Ha
NPOTSHKEHUH BCEH JKH3HU.

IKO0JI0THYECKOr0 BOCIIMTAHUS:

e CchOPMHUPOBAHHOCTb  SKOJIOTMYECKOM  KyJIbTYpBl, OCO3HAaHHE TIJI0OOATBHOTO  XapakTepa
HKOJIOTUYECKUX MPOOIIeM;

® UIAHUPOBAHHE U OCYIIECTBICHUE JECHCTBUI B OKpY)KaIOLIEH cpelle Ha OCHOBE 3HaHMS Ieseit
YCTOMYUBOTO Pa3BUTHS YEJIOBEUYECTBA;

® pAaCHIMpEHHE OIbITA JESITEIBHOCTH AIKOJOTMUECKOW HANpPaBICHHOCTH HA OCHOBE HMMEIOIIMXCS
3HaHUH 10 QU3MKe.

LHEHHOCTH HAYYHOI'0 MO3HAHMS:



cOpPMUPOBAHHOCTH MHPOBO33PCHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BHUTHS
¢bu3nveckoil HayKu;

OCO3HAHHE IEHHOCTU HAy4YHOH [eSTeJIbHOCTH, TOTOBHOCTh B TIpolecce H3ydeHHsS (HU3UKU
OCYIIECTBIISAITH IPOCKTHYIO U HCCIICA0BATEIBCKYIO ACATSILHOCTh MHIUBHIIYaJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATHI

Ilo3HaBaTeabHBIE YHUBEPCAJIbHBIE y'leﬁﬂble JelcTBUA
ba3oBble Jornveckue aelcTBUS:

CaMOCTOSTENIbHO  (pOpMYyIHpOBaTh W  aKTyaIM3HpOBAaTh MNpoOJIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OIIPENENATh LUEIH AEATEIBHOCTH, 3a1aBaTh [TapaMeTPbl U KPUTEPUU UX JOCTHKECHMS;

BBISIBJISITH 3aKOHOMEPHOCTH M POTUBOPEUHSI B paCCMAaTPUBAEMBbIX (PU3NUYECKUX SBJICHUSX;
paspabaThiBaTh IUIaH pELIEHUS MPOoOJIeMbl ¢ Y4€TOM aHalM3a MMEIOIIMXCS MaTepUaJbHBIX U
HEMAaTEpHUAJIbHBIX PECYPCOB;

BHOCHTH KOPPEKTHUBBI B JIEATEIBbHOCTD, OLICHUBATh COOTBETCTBHUE PE3YNIbTATOB LIEJISIM, OLICHUBATh
PHCKH MOCIEACTBUN NEATEIBHOCTH;

KOOPJIMHUPOBATH W  BBINOJHATH pabOTy B YCIOBUSIX PpEaTbHOrO, BHUPTYalIbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIIJICHUE NPU PELICHUH KU3HEHHBIX MPoOIeM.

Bba3oBble uccienoBarejbCcKue AeiCTBHS.

BJIQJICTh HAYYHOU TEPMHUHOJIOTHEH, KITFOYEBBIMH TIOHATHIMH U METOIaMH (PU3NYECKON HAYKH,
BJIQJICTh HABBIKAMH Y4E€OHO-UCCIIEIOBATEIBCKON U TIPOCKTHOM NIESTETLHOCTH B 00JacTH (DU3HKH,
CMOCOOHOCTBI0O W TOTOBHOCTBIO K CaMOCTOSITEIBHOMY IIOMCKY METOJIOB pEUICHHs 3alad
(U3NIECKOTO COAePIKaHUs, TPUMEHEHHIO Pa3IMYHBIX METOJIOB TIO3HAHHUS,

BJIQJIETh BHJAMH JICATEIFHOCTH 110 TIOJYYCHUIO HOBOTO 3HAHHS, €ro WHTEPIpETalnHy,
peoOpa3oBaHUI0 W TMPUMEHEHHIO B PA3JIMYHBIX Y4YEOHBIX CHTYalUsX, B TOM 4YHCIE IpU
CO3/IaHUHU Y4EOHBIX TPOCKTOB B 00J1aCTH (HU3UKH;

BBISBJISTH IPUYMHHO-CIICACTBEHHBIC CBSI3M U aKTYaJIM3UPOBATh 3a/1a4y, BBIJIBHIATh THIIOTE3Y €€
pelIeH s, HaXOAUTh apPTYMEHTHI JUTsI I0Ka3aTeIbCTBA CBOMX YTBEPIKACHUH, 33/1aBaTh IIapaMeTphl
U KPUTEPHUH PEUICHHUS;

aHAJTM3UPOBATh MOJIYYCHHBIC B XOJE PEIICHHs 3a/1a4d Pe3yJIbTaThl, KPUTHYECKU OLICHUBATh MX
JOCTOBEPHOCTb, TPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBUSX;

CTaBUTh W (POpMyIHpOBaTh COOCTBEHHBIC 3aJauydl B 0OPa30BaTEIILHOW JESTEIBHOCTH, B TOM
YHCIIC IPU U3YYCHUH (PU3HKH,

J1aBaTh OIICHKY HOBBIM CHTYaIUsIM, OIICHUBATh MIPHOOPETEHHBIH OTIBIT,

YMETh TIEPEHOCUTh 3HAHUS 10 (PU3UKE B MPAKTUYCCKYIO 00JIaCTh )KU3HEACATECIbHOCTH,

yMETb UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIC UJICU, TIpeIaraTh OPUTHHAIBHBIE TIOJIXOAbI U PEIICHHUS,

CTaBUTH MPOOJIEMBI U 3a]a4UH, JOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUSI.

Padora ¢ undopmanueii:

BJIaJIeTh HABBIKAMU MOTy4eHHsI HHPOpMaLUU GU3NIECKOTO COACP)KaHUS U3 UCTOUHUKOB Pa3HbIX
THIIOB, CAMOCTOATEIBHO OCYILECTBIATh TOUCK, aHAJIN3, CUCTEMATH3ALUI0 M HHTEPIPETALUIO
nHGOpMAaIUY Pa3IUYHBIX BUJOB U ()OPM NpE/ICTABICHHUS;

OLIEHUBATh JJOCTOBEPHOCTh WH(POPMAIINH;

UCIOJb30BaTh CPeACTBa MH(POPMALMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTMHA B pELICHUU
KOTHUTUBHBIX, KOMMYHHUKATUBHBIX M OpPraHU3allMOHHBIX 33Jad C COOMIOJIEHHEM TpeOoBaHUI



SPrOHOMMKH, TEXHUKH 0E30MaCHOCTH, TUTHUEHBI, PECypcOCOepEeKeHNs], TPABOBBIX U ITHYECKUX
HOPM, HOPM MH(POPMAIIMOHHOM 0€30MIaCHOCTH;

CO3/1aBaTh TEKCTHI (PM3MUYECKOTO COJIEPKAHMUS B PA3IUYHBIX (opMmarax ¢ yuy€TOM HazHAuCHUS
uHbOpMAlMM W IENIEBOW ayaUTOpPHM, BBIOMpas ONTUMAIBHYIO (OpPMY TMPEICTABICHUS H
BU3YaJU3aI[HH.

KOMMyHI/IKaTHBHI)Ie YHUBEpPCAJIbHBIC yqeﬁnble JeHCTBHUA:

OCYIIECTBIISTH OOIIEHHE HA YpOoKaX (PU3UKU U BO BHEYPOUHOU JIEATEIHHOCTH;

pacro3HaBaTh NMPEANOCHUTKA KOH(DIMKTHBIX CUTYAllMi U CMATYATh KOH(IUKTHI;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBO TOUKY 3PEHUS C HCIOJIb30BAaHUEM S3bIKOBBIX CPEJICTB;
[IOHUMATh U UCIOJIb30BaTh NPEUMYIIECTBA KOMAHIHON U HHAUBUAYAIbHON pabOThI;

BBIOMpATh TEMAaTHKy W METOJbl COBMECTHBIX JEHCTBMM € y4€ToM OOIIMX HHTEPECOB U
BO3MOKHOCTEH KaKJIOTO WICHA KOJUIEKTUBA,

MIPUHUMATD 11€JI1 COBMECTHOU JIeATEIbHOCTH, OPIraHU30BbIBATh U KOOPJIMHUPOBATH JIEHCTBUS IO
€€ JOCTWKEHMIO: COCTaBIIATh IUIAH JIEMCTBHM, pacHpeAciarb poiau C Y4ETOM MHEHHU
Y4aCTHUKOB, 00CYXJaTh pe3ylIbTaThl COBMECTHON PabOTHI;

OIICHMBATh KAyeCTBO CBOETO BKJIa/Ja M KaXXJOT0 y4yaCTHHMKAa KOMaH/bl B OOLIMH pe3ylbTaT Mo
pa3paboTaHHBIM KPUTEPHUSIM;

npeniaraTb HOBBIE IPOEKTHI, OLEHUBATh HJAEU C TMO3UIMH HOBU3HBI, OPHUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBJISITh MO3UTUBHOE CTPATErMUECKOE MOBEJIECHUE B PA3JIMYHBIX CHUTYAIUSX, MPOSBIATH
TBOPYECTBO M BOOOPaKEHHE, OBITh HHUITHATHBHBIM.

PeryasiTuBHbIe YHHBepPcaJbHbIe Y4eOHbIE JeHCTBUSA
Camoopranuszanus:

CaMOCTOSITEIPHO OCYIIECTBIIATh TO3HABATEIbHYIO JEATEIBLHOCTh B 00JacTH (UBUKH W
ACTPOHOMHUH, BBISIBIIATH NMPOOJIEMBI, CTaBUTh U (JOPMYIIMPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITEJIPHO COCTAaBJISATh IUIAH pEHICHUS pPAcuy€THBIX M KAuyeCTBEHHBIX 3a/ad, TIJIaH
BBITIOJTHEHUSI TIPAKTUYECKOH paboThl C Y4ETOM HMMEIONIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOYKHOCTEW U MPEANOYTECHU;

JaBaTh OIEHKY HOBBIM CUTYaIIHSIM;

pacIIupsITh PaMKH y4eOHOTO IIPeIMETa Ha OCHOBE JIMUHBIX MPEANIOYTCHUN;

JIeNaTh OCO3HAHHBIM BBHIOOpP, apryMEHTHPOBATh €ro, Oparhb Ha ce0s OTBETCTBEHHOCTh 3a
perieHue;

OIIEHUBATH MPUOOPETEHHBIN OIIBIT;

crocoOCcTBOBAaTh (POPMHUPOBAHUIO U TPOSIBICHUIO SPYIUIMH B o0nacTh (pU3MKH, MOCTOSHHO
MOBBIIIATH CBOW 00pa30BaTENbHBIN U KYJIBTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, IMOLUMOHAJIbHBII HHTEJJIEKT:

J1aBaTh OLIGHKY HOBBIM CHUTyallMsIM, BHOCHTb KOPPEKTHBBI B JI€ATEILHOCTh, OLICHUBATH
COOTBETCTBUE PE3YJILTATOB LEIISAM;

BJIaJIeTh HaBbIKAMM IO3HABATENbHON peQeKCUM KaK OCO3HAHHUS COBEpLIAEMBbIX JIEHCTBUHA U
MBICJINTENBHBIX TPOLIECCOB, UX PE3YJITaTOB U OCHOBAHMI;

UCIOJb30BaTh NPUEMBI pedIeKCUN IS OLEHKU CUTYalluH, BIOOPa BEPHOTO pPeLICHMS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATD PELICHHUS 10 UX CHUKEHUIO;

MPUHUMATh MOTUBBI U apT'YMEHTHI IPYTUX MIPU aHAIU3€ PE3yJIbTaTOB JEATEIbHOCTH;

PUHUMAThH ce0s, TOHUMasi CBOM HEJOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTHBBI U aPTYMEHTHI IPYTUX [P aHAIN3€E PE3YJIbTATOB JESTEIbHOCTH;

MPU3HABATH CBOE MPABO U MPABO JPYrHX Ha OMIMOKH.



B mpomecce AoCTHKEHHS JIMYHOCTHBIX PE3YJIBTATOB OCBOCHHS MPOTPAMMBI 1O (HU3UKE Ui YPOBHS
cpeaHero ooOmero oOpa3oBaHHS Yy OOYYalOIIUMXCS COBEPIICHCTBYETCS 3MOIMOHAJIBHBIN HHTEIUIEKT,

Mpearnoaralmuil ChOpMUPOBAHHOCTH:

CaMOCO3HAHUS, BKJIIOYAIOLIETO CIIOCOOHOCTh IMOHUMATh CBOE OSMOIMOHAIBHOE COCTOSHUE,
BHJICTh HAMPABIICHUS Pa3BUTHsI COOCTBEHHOM SMOIIMOHAIBHON Cephl, ObITh YBEPEHHBIM B ceO€;
CaMOpPETyJIMPOBAHUS, BKIIOYAIONIETO CAMOKOHTPOJb, YMEHUE NMPUHUMATh OTBETCTBCHHOCTH 3a
CBOE TIOBEJICHUE, CIIOCOOHOCTh aJaNTHPOBATHCS K MOIMOHAIBHBIM U3MEHEHHUSIM U MPOSIBIISITH
TUOKOCTB, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIFOYAIONIEH CTPEMIICHUE K TOCTIKEHUIO LETH U YCIEeXy, ONTHMH3M,
WHUIMATUBHOCTh, YMEHHUE JICHCTBOBATh, UCXO/IS U3 CBOUX BO3MOXKHOCTEH;

SMIATHH, BKJIIOYAIOIICH CIIOCOOHOCTh TIOHMMAaTh ASMOIMOHAIBHOE COCTOSHUE JPYTHUX,
VYUTBHIBATH €TO MPH OCYIIECTBICHHH OOIIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COIIEPEIKUBAHUIO;
COIMAJILHBIX HABBIKOB, BKIFOYAIONINX CIOCOOHOCTh BBICTPAMBATh OTHOIICHUS C JPYTrUMHU
JIOJIbMU, 3200 TUTHCS, TIPOSIBIIATE HHTEPEC U pa3perraTth KOH(IUKTHL

[NPEAMETHBIE PE3VYJIbTATEI

K koHiy o6yuenust B 10 knacce npeaMeTHbIE PE3yNbTaThl Ha YIIIyOJIEHHOM YPOBHE JOJDKHBI OTpaXKaTh
c(OpPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUMN:

MMOHUMATh POJIb (DU3UKUA B SKOHOMUUYECKOU, TEXHOJOTHUECKOM, IKOJOTHUECKOU, COIUATBLHON 1
ATUYECKOHN cepax NesATETLHOCTH YelIOBEKa, POJib U MECTO (M3MKH B COBPEMEHHOW Hay4dHOM
KapTUHE MHpa, 3HAUYCHHUE ONHUCATEIBHOM, CHUCTEMaTHU3UPYIOUIEH, OOBICHUTECIBHOW U
MPOTHOCTUYECKON (PYHKIUN (PU3NUECKOW TEOpUHU — MEXaHUKH, MOJICKYISIpHOW (u3uku u
TEPMOJUHAMUKH, POJIb (pu3mdeckoit Teopur B (HOPMHUPOBAHHUH TPEACTABICHUN O (pu3nyeckoin
KapTHUHE MHpa;

pasnuyath YCIOBUS MPUMEHMMOCTH Mojeneld (U3MYeckux Tesl M MpoLeccoB (SBICHHMN):
MHEepLMaNbHaAs cucTteMa oTcuéra, aOcoyiloTHO TBEPAOE Teyo, MaTepuanbHas TOYKa,
PaBHOYCKOPEHHOE JIBIKEHHE, CBOOOJHOE TMajeHue, abCONIOTHO ymopyras zaedopmanus,
abCoIOTHO ympyroe M aOCOJIIOTHO HEYNPYroe CTOJKHOBEHHUS, MOJIENM Tra3a, >KUJIKOCTH H
TBEPAOro (KPUCTAIIMYECKOrO) Tejla, UACaIbHBIM Tra3, TOUYEYHBIH 3apsia, OJHOPOIHOE
AIIEKTPUYECKOE I0JIE;

pasnuyath yclIoBUs (TpaHUIbl, 00JACTH) MPUMEHHUMOCTH (DU3HUECKHUX 3aKOHOB, TOHHUMATh
BceoOmui xapakrep (QyHIaMEHTaIbHBIX 3aKOHOB U OTPaHUYCHHOCTHh UCHOJB30BAHUS YACTHBIX
3aKOHOB;

aHAJIM3UPOBATh U OOBACHATH MEXaHMYECKHE TPOIECChl M SBJICHUS, HCIOIb3YS OCHOBHBIE
MOJIOKEHUSI U 3aKOHBI MEXaHUKU (OTHOCHTEIBHOCTh MEXaHUYECKOTO JBIDKEHUS, (HOPMYIBI
KMHEMAaTUKH PaBHOYCKOPEHHOTO JBIDKEHHUs, NpeoOpa3zoBaHusi [amumes A7 CKOPOCTH H
nepemMenieHus, 3akoHbl HplOTOHA, MPUHIUII OTHOCUTENBHOCTU [anuies, 3aKOH BCEMHUPHOTO
TATOTEHUS, 3aKOHBI COXPaHEHUS UMITYyJIbCa M MEXaHHMYECKOW SHEpruu, CBSI3b pabOThl CHIIBI C
W3MEHEHHEM MEXaHWYEeCKOW OHHEpruM, YCIOBUS paBHOBECUS TBEPIOTO Tela), MPU ITOM
WCIIOJIb30BATh MAaTEMaTHYE€CKOE BBIPAKEHUE 3aKOHOB, YKa3bIBaTh YCJIOBUS HPUMEHUMOCTH
(bu3nuecKux 3aKOHOB: MpeoOpa3oBaHuii [amumes, BTOpOro u TpeThero 3akoHOB HproTOHAa,
3aKOHOB COXPAHEHUS! UMITYJIbCA U MEXaHUYECKOW PHEPTUHU, 3aKOHA BCEMUPHOTO TATOTEHUS;
aHAJIM3UPOBATH U OOBSICHATH TEIUIOBBIE MPOIIECCHI U SBJICHHUS, UCIIOIb3Yysl OCHOBHBIC MOJIOKCHUS
MKT u 3aKkOHBI MOJIEKYISIPHON (DU3UKH U TEPMOJUHAMUKY (CBSI3b JABJICHUS UCATLHOTO Tas3a co
CpelHel KMHETHYECKOM PHEepruei TemIOBOrO JBMKEHUS U KOHLEHTpAIMel ero MoJIeKyl, CBS3b
TEMIIepaTyphl BEIIECTBA CO CPEAHEN KMHETUUECKOW HEPrUel TEMIOBOIO JABMXKEHHS €ro YacTHll,



CBSI3b JIaBJICHUS MJICAIBHOIO I'a3a C KOHLEHTPALUEl MOJIEKY]l U €ro TEMIIEpaTypOl, ypaBHEHHUE
MenneneeBa—Knanelipona, HepBbId 3aKOH TEPMOJMHAMHUKH, 3aKOH COXPAHEHUs DHEPIUM B
TEIUIOBBIX IIpoLeccax), MpU ATOM HCIOJb30BaTh MAaTEMAaTHMUECKOE BBIPAKEHHUE 3aKOHOB,
YKa3blBaTh yCJIOBUs IPUMEHUMOCTH ypaBHeHUs Menaeneesa—KnaneipoHa;

aQHAJIM3UPOBATh U OOBACHATH IEKTPUUECKHE SIBICHMS, WCIIOJIb3YsS OCHOBHBIEC IOJIOKEHUS U
3aKOHBI DJIEKTPOJMHAMHMKHM (3aKOH COXPAaHEHHUs JJIEKTPUYECKOro 3apsaa, 3akoH Kyiona,
MOTEHIMATIBHOCTD 3JIEKTPOCTATUUECKOIO MOJIs, IPUHLHUII CYIEPIO3ULIUHU IEKTPUUECKUX T0JIEH,
IIPY 3TOM yKa3blBas YCJIOBUS NPUMEHHUMOCTH 3akoHa KyioHa, a Takke NpPaKTHUYECKU Ba)KHbIE
COOTHOIIEHUS: 3aKOHbI OMa AJis yyacTKa LENu U JUIsl 3aMKHYTOH 3JIEKTPUYECKOH IeNH, 3aKOH
Jxoyns—Jlenna, npaBuna Kupxroda, 3akonst Dapajes 1uist 37EKTPOIN3a);

OTHCHIBATh (PU3NYECKHE MPOLECCHl U SIBJICHUS, UCIOJb3YsI BETUUYHUHBI: NIEPEMEIIEHUE, CKOPOCTh,
YCKOpEHHUE, UMITYJbC TeJa W CUCTEMBI TE€J, CHJIA, MOMEHT CHJIbI, JaBJI€HHUE, MOTEHIMAIbHAs
SHEprus, KHHETUYeCKasi SHEeprus, MeXaHuuecKas 3Heprusi, paboTa CHIIbIL, IIEHTPOCTPEMUTEIBLHOE
YCKOpEHUE, CUJIa TSHKECTH, CUjla YIPYTOCTH, CHJIa TPEHMSI, MOIITHOCTh, SHEPT s B3aUMOIEHCTBUS
Tena ¢ 3eMi€l BOMM3U €€ OBEPXHOCTH, SHEPTHS YIIPYro JegopMany NpyKUHbI, KOJHMYECTBO
TEIUIOThI, a0COJIIOTHAs TeMIleparypa Tena, padoTa B TEPMOJMHAMHUKE, BHYTPEHHSISI DHEPIHs
UJIeabHOTO OJIHOATOMHOTO Ta3a, paboTa UJIeaIbHOTO T'a3a, OTHOCUTENbHAS BIaXXHOCTh BO3/1yXa,
KII/] naeansHOro TENMJIOBOTO JBUTATEIIS; JIEKTPUUYECKOE MOJIE, HAPSHKEHHOCTD AIEKTPUUECKOTO
MOJIsI, HAMpsDKEHHOCTh MOJSl TOYEUHOTO 3apsja WM 3apsHKEHHOTO Iiapa B BakyymMeé U B
IUDJIEKTPUKE,  MOTEHIMAl  3JIEKTPOCTaTUYECKOro  IMOJIA,  Pa3HOCTh  IOTEHIMAJIOB,
AIIEKTPOJBIKYILAS CHUJIA, CHJIa TOKA, HANpSHKEHHE, MOIIHOCTh TOKA, JIEKTpHuYecKas EMKOCTb
IJIOCKOTO KOHJCHCATOPA, COMPOTUBIICHNE Y4aCTKa LEMU ¢ MOCIEA0BATEIbHBIM U MapAJUICIbHBIM
COEIMHEHUEM PE3UCTOPOB, SHEPTUA NIEKTPUIECKOTO MOJIsI KOHIACHCATOPA;

OOBSCHATE OCOOEHHOCTH NPOTEKAHUS (PU3MUECKUX SIBICHUI: MEXaHHYECKOE [BMXKEHUE,
TEIUIOBOE JIBI)KEHHE YacTHIl BELIECTBA, TEIUIOBOE pPABHOBECHE, OpPOYHOBCKOE MBIKEHHE,
middy3us, ucnapeHune, KUIIEHWE U KOHJCHcalus, IUIaBJIEHHME U  KPUCTAJUIM3aLus,
HAIIPABJICHHOCTb TEIUIONEPENAayYH, OJIIEKTPU3alusi TeJ, SKBUIOTCHLIHAIBHOCTh IMOBEPXHOCTU
3apsHKEHHOTO ITPOBOJHUKA,

IIPOBOJIUTh MCCIIEJOBAHUE 3aBUCHUMOCTH OJHOM (U3UYECKON BEIMYUMHBI OT JAPYrod ¢
UCIOJb30BAHUEM MPSMBIX H3MEPEHHH, IpU 3TOM KOHCTPYMpOBaTh YCTaHOBKY, (PUKCHPOBATh
pe3yibTaThl NOJYYEHHOW 3aBUCUMOCTH (U3MYECKUX BEIMYMH B BHJIE I'pa(UKOB C Y4ETOM
aOCOJIIOTHBIX MTOTPELIHOCTEH N3MEPEHUH, IeN1aTh BEIBO/IbI [0 PE3yJIbTaTaM UCCIIEI0BaHMS;
IIPOBOJIUTh KOCBEHHbIE M3MEPEHUs (PU3MUECKUX BEJIMYMH, IPH ITOM BBIOMpATh ONTUMAIbHBIN
METOJl M3MEpPEHMs, OLIEHHBAaTh aOCOJIIOTHBIE M OTHOCHTEJbHbIE IOTPEIIHOCTH MPSAMBIX U
KOCBEHHBIX U3MEPEHMUI;

IIPOBOJUTH OMNBITBI IO IPOBEPKE MPEIIOKEHHOW THUIIOTE3bl: IUIAHUPOBATH 3KCIIEPUMEHT,
coOMpaTh 3KCIEPUMEHTAIBHYIO YCTAaHOBKY, aHAJIM3UPOBATh MOJYYEHHBIE PE3Yy/IbTaThl U JEIaTh
BBIBOJI O CTaTyce MPEII0KEHHOU IMIIOTE3bI;

coOuoaTh MpaBuiIa 0€30MacHOro TpyAa MPHU MPOBEJCHUU HCCIIEAOBAaHUM B paMKax ydyeOHOTro
IKCMIEPUMEHTa, MPAKTHKyMa U Yy4eOHO-HCCIEeNOBAaTEIbCKOW M TPOEKTHOM JAEATENIbHOCTH C
HCTOJIb30BAHNEM MU3MEPHUTEIBHBIX YCTPOICTB U 1aO0PaTOPHOTO 000PYAOBAHUS;

pemaTh pacuéTHbIE 33/Ja4M C SBHO 3aJJaHHOM M HESBHO 3a/JlaHHOM (U3UYECKOil MOojeNnblo: Ha
OCHOBaHMHM aHajJM3a YCJIOBUS OOOCHOBBIBaTh BBIOOp (U3MUECKOH MOJAENIH, OTBEYAIOLICH
TpeOOBaHUAM 3aJaud, NPUMEHATH (OPMYNIbI, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJIATHI
¢u3nYecKkux TEOpUH TpPU UCMOJIB30BaHMM MATeMAaTHUYECKUX METOJIOB pEIICHUs 3ajad,
IIPOBOJUTH pacuy€Thl HAa OCHOBAaHMM MMEIOIIMXCS [aHHBIX, aHAJIM3UPOBATH pE3YNbTATHl H
KOPPEKTUPOBATh METO/IbI PELICHUSI C YIETOM IOJIyYEHHBIX PE3Yy/IbTATOB;



pelarh KauyecTBEHHbIE 3aJaud, TpeOYIoUIue NMPUMEHEHUs] 3HAHUM M3 pa3HbIX Pa3lesoB Kypca
¢u3uKK, a TaKKe WHTErpalud 3HAHUHM M3 JAPYIMX HPEAMETOB €CTECTBEHHO-HAYYHOTO IIMKJIA!
BBICTPAaWBaTh JIOTMYECKYIO LEMNOYKY pAacCY)KJIEHHUH C ONOpOoH Ha U3yYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PH3UYECKHUE SIBIICHHS,

UCTOJb30BaTh TEOPETHYECKHE 3HAHUSA JUIA OOBSCHEHHS OCHOBHBIX MPHUHIUIOB pabOThI
M3MEPUTENBHBIX TPUOOPOB, TEXHUUECKUX YCTPOUCTB U TEXHOJIOTHYECKUX ITPOLIECCOB;
IIPUBOJIUTH IPUMEPHI BKJIAJIa POCCUICKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, B
00BSICHEHHUE MTPOIIECCOB OKPYKAIOIIEr0 MUPA, B PA3BUTHE TEXHUKU M TEXHOJIOTHIA;
aHAJM3UPOBAaTh W OICHHUBATH TIOCIEICTBHS OBITOBOM W TPOW3BOJCTBEHHON JEATEIHHOCTH
YEJIOBEKa, CBSI3aHHON ¢ (PU3UUYECKUMH MPOIIECCAMM, C TIO3UIUNA IKOJOTUUECKONW 0€30MacHOCTH,
MIPEJICTaBICHUM O pPalMOHAJIBLHOM MPUPOJIONONb30BAaHUH, a TaKXKe PasyMHOM HCIOJb30BaHUU
JOCTHKEHUH HayKH M TEXHOJIOTUH JJIsl JaJbHEHIIEro pa3BUTHUS YEJI0BEUECKOTo OOIIEeCTBa;
MPUMEHSATh pa3au4Hble CHOcoObl paboThl ¢ uHGOpMAIER (U3NUECKOTO COACPKAHUS C
HCII0JIb30BAHUEM COBPEMEHHBIX HH(OPMALMOHHBIX TEXHOJOTHUH, HpPU 3TOM HCIOJIB30BATh
COBPEMEHHbIE HMH(OpPMAIIMOHHBIE TEXHOJOTMH JJIsl TMOMCKA, MepepabOTKH U MPEIbSIBICHUS
y4eOHOM M HAy4YHO-NONYJSIpHOM HH(OpMalKU, CTPYKTYpUPOBAHMS M HHTEpIpETaluu
nHpopMaluy, TOJYYeHHOW U3 pa3IMYHbIX HCTOYHUKOB, KPUTHYECKH AaHAJIM3UPOBAThH
nojiyyaeMyro MHGOpPMallMI0O M OLIEHMBaTh €€ JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOLIUXCS
3HAHMM, TaK ¥ HA OCHOBE aHAJIM3a UCTOYHUKA WH(OpMALIUK;

MPOSIBJIATh OpPraHU3AIMOHHBIE U TO3HABATENbHBIE YMEHHUS CaMOCTOSITEIBHOTO MPUOOPETEHUS
HOBBIX 3HaHUI B Mpollecce BHIIIOJHEHHS IPOEKTHBIX U y4eOHO-HUCCIIeI0BATENbCKUX PadoT;
paboTaTh B TpyHIe C HCIOJIHEHHWEM pa3INYHbIX COIMAIBHBIX pOJIeH, IIaHUPOBAaTh pPaboOTy
TPYIIbI, PalMOHAIBHO pacHpeiesiTh ACSITeIbHOCTh B HECTAHJAPTHBIX CUTYaAIUSAX, aJeKBATHO
OILICHMBATh BKJIAJ] KQXK/I0TO U3 YYACTHUKOB IPYIIIBI B PEIIEHHE paccMaTpUBaeMoi poOIeMBl;
MPOSIBJIATh MOTHBAIMIO K Oyaymied MNpoQecCHOHAIbHON IEesTeNbHOCTH IO CHEIHATbHOCTSIM
(bMBUKO-TEXHUUECKOTO TIPODHIISL.

K koHniy obyuenust B 11 knacce npeaMeTHbIE Pe3yNbTaThl Ha YIIIyOJIEHHOM YPOBHE JOJDKHBI OTPaXKaTh
c(OpMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUA:

MOHUMATh POJib (U3UKU B SKOHOMHUYECKOH, TEXHOJOTUYECKOM, COLUUAIBHON W ITHYECKON
cdepax nesaTeIbHOCTH YeJIOBEKa, POJib U MECTO (PU3MKU B COBPEMEHHOM Hay4yHOI KapTHHE MUPAa,
pOJIb aCTPOHOMUM B TIPAKTUYECKON [EATEIBHOCTH 4YeJOBEKa U JajbHEillleM Hay4yHO-
TEXHMYECKOM Pa3BUTHH, 3HAUYCHUE OIUCATEIbHON, CHUCTEMATHU3UPYIOIIeH, OOBSICHUTEIBHON U
MPOTHOCTUYECKOW (PYHKUUN (PU3NYECKOW TEOPUU — SJICKTPOJUHAMUKH, CIEIHATbHOW TEeOpUu
OTHOCUTENILHOCTH, KBaHTOBOM (U3UKH, poyib (u3HUeckoi Teopud B (HOPMHUPOBAHHUU
MpeJICTaBICHUH 0 (PU3UYECKOI KapTUHE MUPA, MECTO (PU3HUECKON KapTUHBI MUpa B 00IIEM PSAyY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MIPEJICTABICHUI O IPUPO/IE;

pasnuyath YCIOBUS MPUMEHMMOCTH Mojeneld (U3MYecKux Tel M MPOLeccoB (SBICHHM):
OJIHOPOJHOE DIIEKTPUYECKOE W OJHOPOJHOE MArHUTHOE IO, TaPMOHUYECKHE KOJIeOaHUs,
MaTeMaTHYeCKUi MAasTHHUK, WACaIbHBIA TMPYXKUHHBIA MaATHUK, TapMOHHYECKHE BOJHBHI,
UJeaNnbHbI KoJIe0aTeNbHBId KOHTYp, TOHKas JWH3a, MOJeNeld aroma, aTOMHOIO sapa H
KBAaHTOBOM MOJIEJN CBETA;

pasnuyath yclIoBUs (TpaHUIbl, 00IACTH) MPUMEHHUMOCTH (DHU3HUECKHUX 3aKOHOB, TOHHUMATh
BceoOmui xapakrep (pyHIaMEHTaIbHBIX 3aKOHOB M OT'PAaHUYEHHOCTh MCIOJB30BaHUS YACTHBIX
3aKOHOB;

aHAJIM3UPOBATh U OOBSICHITH JJIEKTPOMArHUTHBIE MPOIECCHl M SBICHUS, UCIIONB3YSl OCHOBHBIC
MOJIOKEHUSI M 3aKOHBI DIIEKTPOJWHAMUKUA U CIEIUAIBHON TEOPHUH OTHOCUTEIHHOCTH (3aKOH
COXpaHEHUs IEKTPUUYECKOro 3apsaa, cuia Amiepa, cuia JlopeHna, 3aK0H 3JIEKTPOMarHUTHOM



uHayKuy, npaBuio Jlenna, csazp DJIC caMOMHIYKIMM B 3JEMEHTE JIEKTPUUECKOW LIETH CO
CKOPOCTbIO HW3MEHEHHUs CHJIbl TOKa, IOCTYJaThl CHEIUAIbHOM TEOPUU OTHOCUTEIHLHOCTH
OHHIITEHA);

AQHAIM3UPOBATh U OOBSICHATH KBAHTOBBIE MPOIECCHl U SBJICHUS, HCIOJB3YS TOJOKCHHS
KBaHTOBOU (m3uku (ypaBHeHue DHHIITEHHA U1 poTOd(pdeKTa, nepBblii U BTOPOH MOCTYIIATHI
bopa, npuHOMI COOTHOWICHWs HeomnpenenéHHocTe ['eiizenOepra, 3aKOHBI COXPAHCHHS
3aps/IOBOTO M MAacCOBOTO YHMCENI M DHEPTrUd B SIJCPHBIX PEAKIMAX, 3aKOH PATUOAKTUBHOTO
pacrajna);

ONHUCHIBAaTh (PU3MUECKHE TMPOLECChl M SBJICHUS, HWCIOIb3YyS BEIMYMHBI: HAMPSHKEHHOCTD
AJIEKTPUYECKOT0 I10JI, MOTEHIHal 3JEKTPOCTaTUUECKOro MO, Pa3sHOCTh I[OTEHIMAJIOB,
ANIEKTPOJIBIDKYIAS CHJIa, WHAYKIMS MarHUTHOTO TIOJI, MarHUTHBIM TMOTOK, cuia Awmmepa,
WHJIYKTUBHOCTb, OJJIGKTPOJBUXKYIAs CHJIa CAaMOWHIYKIIMH, OSHEPrusi MAarHUTHOTO TOJs
MMPOBOJIHUKA C TOKOM, PEIISTUBUCTCKUM HMITYJIbC, TTOJHAS YHEPTHUs, SHEPTHs TOKOSI CBOOOHOM
YaCTHIIbI, SHEPTHS U UMITYJIHC (POTOHA, MACCOBOE YHCIIO U 3apsiJ sApa, SHEPTUSI CBSI3H SJIpa;
OOBSICHATH OCOOCHHOCTH TPOTEKaHUs (U3MYECKUX SIBJICHWM: SJEKTPOMArHUTHAs WHIYKIUA,
CaMOUWHIYKIIHS, pe30HAHC, UHTep(DEpPEHIIs BOJH, MU(paKius, AUCTIEPCUs], TIOJTHOE BHYTPEHHEE
oTpaxkenue, GpotornekTpudeckuii a¢dekt (hotodrddekr), anbda- u OGeTa-pacmansl sjaep, raMma-
U3ITy4eHue saep, GUu3ndeckue MPUHIUIBI CIEKTPAILHOTO aHadu3a U paboThI Jla3epa;
OTIpeNIeTIATh HaIlpaBJIeHNWE WHAYKIIMH MAarHUTHOTO TIOJIS MPOBOJHUKA C TOKOM, CHJIBI AMmmiepa u
cunsel Jlopenna;

CTPOUTH U300paKeHUE, CO3aBaeMOe TUIOCKUM 3€pKalioM, TOHKOM JIMH301, U pacCUUTHIBATh €T0
XapaKTEepPUCTHUKH;

MPUMEHSITh OCHOBOIIOJIATAIONINE aCTPOHOMHUYECKHUE MOHATHS, TEOPUU U 3aKOHBI JJIs aHallu3a U
00BsicHEeHUS! (PU3MUECKUX MPOLIECCOB, MPOUCXOIAIIMX B 3BE3AaX, B 3BE3AHBIX cHUCTEMax, B
MEKTaJTaKTHYECKON cpeie; IBMKEeHUsI HEOSCHBIX T, YBOJIIOIMH 3BE3/] 1 BeenenHoi;
MIPOBOJUTH MCCIEIOBAHUE 3aBUCHMOCTEH (PU3MUECKUX BEJIUYUH C HCIOJIb30BAHHEM MPSMBIX
U3MEpEeHul, MpU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHPOBATH PE3yJbTaThl MOJYyYECHHOMU
3aBUCHUMOCTH (PU3MYECKUX BEIMYMH B BUAE I'PaUKOB ¢ y4ETOM aOCONIOTHBIX MOTPEIIHOCTEH
M3MEpEeHUH, JIelaTh BHIBOJIBI 10 Pe3yIbTaTaM HUCCIIEeI0OBAHUS;

MIPOBOJUTH KOCBEHHBIE M3MEPEHUS (PU3NYECKHX BEJIUYUH, IPU 3TOM BBIOMpATh ONTHUMAaJbHBIH
METOJI HM3MEpEHUs, OLEHUBATh aOCONIOTHBIE M OTHOCHUTEJIbHBbIE MOTPEIIHOCTH MPSIMBIX H
KOCBEHHBIX U3MEPEHHUIA;

MPOBOJHUTH OMBITHl TIO TMPOBEPKE MPEIOKEHHOW THUIOTE3bl: IUIAHUPOBATh HKCIEPHUMEHT,
coOuparh 3KCIEPUMEHTAIBHYIO YCTAaHOBKY, aHAJIM3UPOBAThH MOJIyYEHHBIE PE3YAbTaThl U JENIaTh
BBIBOJI O CTaTyce MPeII0>KeHHOM I'UIOTe3bl;

OTHCHIBATh METO/IbI OJTYYCHHS HAYYHBIX aCTPOHOMHYECKHUX 3HAHUM;

coOnrofaTh mpaBuiia 0€30MacHOTO Tpy[a IMPHU MPOBEIECHUHU HCCIEIOBAaHUN B paMKaX y4eOHOTro
OKCIEPUMEHTA, TMPAKTUKyMa M Y4EOHO-HUCCIENOBATENIbCKOW M MPOEKTHOM NEesSTEIBHOCTH C
WCIOJIb30BaHUEM U3MEPHUTENBHBIX YCTPONUCTB U JIaOOpaTOPHOTO 000PYIOBaHUS;

pemarb pacuéTHble 3a/la4ll C SIBHO 33/JIaHHON M HESBHO 3aJaHHOW (PU3MYECKOW MOJENbIO: Ha
OCHOBAaHWHW aHajM3a YCIOBHUS BBIOMpATh (PHU3MUECKHE MOJIENH, OTBEYAloINe TpeOOBaHUSIM
3a/1a4uu, MPUMEHSITH (POPMYJIIbI, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYNaThl PU3UUECKUX TEOPUH TIPH
WCIIOJIb30BAHUM MATEMATUYECKUX METOJIOB PEIICHUs 3a/1a4, IPOBOJUThH Pacy€Thl HA OCHOBaHUM
MMEIOIINXCSA JIaHHBIX, AHAJIM3UPOBATH PE3YIbTaThl M KOPPEKTHPOBATH METOJbl PEIICHUsl C
Y4€TOM MOTYYEHHBIX PE3YJIbTATOB;

pemath KauyecTBEHHBIC 3aqaud, TpeOyrolue MpUMEHEHUs] 3HAHUM M3 pa3HbIX pa3esioB Kypca
¢bu3MKKM, a TakKe MHTETpallud 3HAHUK M3 JPYTUX MPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKIIA!



BBICTPAaWBaTh JIOTMYECKYIO LIEMNOYKY pAaCCYKJIECHHUH C ONOpOH Ha U3yYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PM3UYECKUE SIBIICHHS,

UCTOJb30BaTh TEOPETHYECKHE 3HAHUSA JUIA OOBSCHEHHS OCHOBHBIX MPHUHIUIOB pabOThI
U3MEPUTENBHBIX IPUOOPOB, TEXHUUECKUX YCTPOUCTB U TEXHOJIOTMUYECKUX MPOLIECCOB;
MIPUBOJIUTH IPUMEPBI BKJIAJIa POCCUICKUX U 3apyOeKHBIX YIEHBIX-(QU3UKOB B Pa3BUTHE HAYKH, B
00BSICHEHHUE MTPOIIECCOB OKPYKAIOIIETO MHUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;
aHATM3UPOBATh W OICHUBATH TIOCIEJCTBHS OBITOBOM W IPOU3BOJACTBEHHOW JESATEIHHOCTH
YeII0OBEKAa, CBSI3aHHOW ¢ (PM3UYECKMMHM MPOIECCaMH, C MO3UIUN IKOJIOTHYSCKOW 0€30MacHOCTH,
MIPEJICTAaBICHUM O pPalMOHAJIBLHOM MPUPOJOINOIb30BAHUU, a TAKXKE PA3yMHOM MCIOJIb30BaHUU
JNOCTUKEHUM HayKH ¥ TEXHOJIOTUH JJIsl JaJIbHEHILEro pa3BUTHUS YEJIOBEUECKOT0 OOIIECTBa;
MPUMEHSATh pa3Iu4yHbie CHOCOOBI paboThl ¢ uHpOpManuend (U3NIECKOTO COIEPKAHUS C
HCIOJIb30BAHUEM COBPEMEHHBIX HH(OPMALMOHHBIX TEXHOJOTHUH, HpPU 3TOM HCIOIb30BaTh
COBPEMEHHbIE HMH(OpPMAIIMOHHBIE TEXHOJOTMHM JJIsl TMOMCKA, MepepabOTKH U MPEIbSBICHUS
y4eOHOM ¥ HAy4YHO-MOMYJISIpHON HH(pOpMalUU, CTPYKTYPUPOBAHMS M UHTEpIpETaluu
nH(popMaly, TOJYYEHHOW U3 pa3iIMYHbIX HCTOYHMKOB, KPUTHYECKH aHaJIU3UPOBATh
MoJiyyaeMyro MHGOpPMAallMI0 M OLIEHUBaTh €€ JOCTOBEPHOCTh KaK Ha OCHOBE MMEIOLIUXCS
3HAHMM, TaK ¥ HA OCHOBE aHaJIM3a UCTOYHUKA WH(OPMALIUK;

MPOSIBJIATh OPraHU3AIMOHHBIE W TO3HABATEJIbHbIE YMEHHSI CaMOCTOSITEIBHOTO MPHOOpeTeHus
HOBBIX 3HaHUI B Mpollecce BHIIIOJHEHHS IPOEKTHBIX U y4eOHO-HUCCIIeI0BATENbCKUX paboT;
paboTaTh B TpylIe C HCIOJIHEHHWEM pa3jNYHbIX COIMAIBbHBIX pOJIeH, IIaHUPOBaTh pPaboOTy
IPYIIbI, PalMOHAIBHO paclpeAessaTh ACSITeIbHOCTh B HECTaHAAPTHBIX CUTYallUAX, aJeKBATHO
OILICHMBATh BKJIAJ] KQXK/I0TO U3 YYACTHUKOB IPYIIBI B PEIIEHHE paccMaTpUBaeMoi poOIeMBl;
MPOSIBIIATh MOTHBAIMIO K Oyayiied MNpoQecCHOHAIbHON IEesTeNbHOCTH IO CHEIHaTIbHOCTSIM
(bMBUKO-TEXHUUECKOTO TIPO(DHIISL.



TEMATUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanyecTBO 4acoB
Ne
HauMeHoBanue pa3aejioB U TEM NMPpOorpamMmMmabl KOHTpOJILHbIe
n/n Bcero
padoThI

Pa3znen 1. HAYYHBIV METO/I TIO3HAHUSI TPUPO/JIbI
11 HayuHnslil MeTO1 TO3HAHUS TPUPOIBI 6

Hroro mo pazueny 6

Pa3znen 2. MEXAHUKA
2.1 Kunematuka 10 1
2.2 JlnHamuka 10
2.3 Craruka TBEPAOTO TENa 5 1
2.4 3aKOHBI COXPAHECHHS B MEXaHHUKE 10 1

Utoro no pazneny 35

Paznen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMOJIUHAMUKA
3.1 OCHOBBI MOJIEKYIIIPHOKUHETHYECKON TEOPHH 15 1
3.2 Tepmoannamuka. TennoBble MalTuHbI 20 1

3.3 ArperatHble cocTosiHUS BemiecTBa. Da3oBbie 14 1

IIpakTHYeckue
padoThI

DJIeKTPOHHbIE
(uu¢ppossie)
o0pa3oBartejibHbIE

pecypchbl



IEePEXO0IbI
Hroro no pazneny

Paznen 4. DJIEKTPOJANHAMUKA

4.1 DIEKTPUUYECKOE T0JIE
4.2 [TocTOSHHBIN 3IEKTPUYECKUNA TOK
4.3 Toxu B pa3muyHBIX Cpenax

Hroro no pazneny

Paznen 5. ®PUSHUECKHWI MPAKTUKYM

5.1 Du3nIeCcKUil MPaKTUKYM
Hroro no pazneny
Pe3epBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

49

24
24

54

16

16

10
170

16

16



11 KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
n/n NMPOrpaMmblI Bcero Kontpoaeubie  Ipakruteckue o0pa3oBaTe/bHbIE
padoThl padoThI pecypesI
Paznea 1. JIEKTPOJANHAMUKA
11 MaruauTHO€ TI0J1e 14
1.2 DneKTpOMarHUTHAs MHAYKLINS 13 1
Hroro mo pazgeny 27
Paznen 2. KOJIEBAHUSA U BOJIHbBI
2.1 Mexannyeckue KoyieOaHus 10
2.2 DNeKTpOMarHuTHBIE KOJICOaHUs 15
53 MexaHn4yecKue 1 3JeKTPOMarHUTHBIE 10 1
BOJIHBI
24 OnTHka 25 1
Utoro mno pazneny 60

Paznea 3. OCHOBBI CHEHHAJILHOﬁ TEOPUU OTHOCUTEJBHOCTHU
3.1 Ocuosel CTO 5 1



Uroro no pazgeny 5

Pa3znea 4. KBAHTOBAS ®U3UKA

4.1 KopnyckynspHO-BOTHOBON Ayalin3m 15
4.2 ®dusnka aToma 5)
43 ®dwu3mMKa aTOMHOTO SIpa ¥ 3JIEMEHTapHBIX 5
' YaCTHIL
Hroro mo pazueny 25

Paszpen 5. JIEMEHTBI ACTPOHOMUHU U ACTPO®PU3UKHU

5.1 DJIEeMEHTHI aCTPOHOMHUU U acTPO(PHU3UKH 12
Hroro mo pazgeny 12

Paznen 6. PU3HUYECKHUIN MPAKTUKYM
6.1 Du3NYEeCKUil MPAKTUKYM 16 16

Hroro mo pazgeny 16

Pa3nesa 7. OBOBIIAIOIIEE IOBTOPEHHUE

CucreMmaruzanus u 00o01eHne

IpeaAMETHOIO COACPIKAHMA U OIIbITa

7.1 15

NeSATeIbHOCTH, IPUOOPETEHHOTO NIPU
n3yueHuu kypca ¢usuku 10 — 11 kiaccos



Hroro no pazneny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

15

10

170

16






