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IHHOACHUTEJIBHAA 3AIIMCKA

[IporpamMma o pu3uke Ha ypoBHE cpenHero o0iero oopa3oBanus pazpaboTaHa Ha OCHOBE TIOJIOKEHUN U
TpeOOBaHUHN K pe3yibTaTaM OCBOCHHS OCHOBHOM 0Opa30BaTeIbHON NpOorpamMmbl, mpeactaBieHHbIXx B OI'OC
COO, a rtakxke ¢ yu€roM (enepanpHOil pabouell mporpamMmbl BocnuTaHus ¥ KOHIENIMH TpernoaaBaHus
yuebOHoro npeamera «Pusmnka» B oOpa3zoBaTelbHbIX opraHuzanusx Poccuiickoit denepainuu, peanns3yrommx
OCHOBHBIE 00pa30BaTeIbHbIC TPOrPAMMBI.

[IporpaMmMa 1o (¢u3uKe omnpenenser 00s3aTeNbHOE MPEAMETHOE COJACpKAHHE, YCTaHABIUBAET
PEKOMEHAYEeMYIO IOCIEI0BAaTEIbHOCTh M3YYCHHs TEM M pa3fesioB Y4eOHOro IpeaMera ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKM y4eOHOro Ipoliecca, BO3PACTHBIX OCOOEHHOCTEH
oOyuaromuxcs. IlporpaMmma mo ¢usuke maér mpeacTaBIeHUE O IENAX, COJACpXKAHWHU, OOWIEH cTpareruu
oOyueHusi, BOCHUTAaHUS W pa3BUTHUS oOOydarolmuXcs cpeacTBamMu ydeOHoro mnpeamera «®Pusnuka» Ha
yr1yONn€HHOM YpOBHE.

N3ydenne kypca (us3uku yriyOGnEHHOTO YypOBHS IO3BOJISET peaiu30BaTh 3a/1adu MpodecCHOHaIbHON
OpHUEHTAIMM, HAIPABJIECHO HA CO3/IaHUE YCJIOBHH JUISl NMPOSIBICHUS CBOMX HMHTEUIEKTYaJbHBIX U TBOPYECKHUX
CHOCOOHOCTEM KaXKIbIM OOyYaromuMmcsi, KOTOpble HEOOXOAMMBI Il MPOJOJIKEHHS 00pa3oBaHUS B
OpraHm3alysIX MPOPECCHOHATBHOTO O00pa30BaHUS IO PA3IWYHBIM (PHU3UKO-TEXHUYECKHUM U HHKCHEPHBIM
CHEIHATbHOCTSIM.

B nporpamme o ¢usuke onpenenstorces IaHupyeMble pe3ylIbTaThl OCBOSHHS Kypca (GU3UKU HA YPOBHE
cpenHero oOmero oOpa3oBaHUS: JIMYHOCTHBIC, METANpEAMETHbIE, MpeAMETHbIe (Ha YriyOJIE€HHOM YpOBHE).
HayuHo-MeTomoiornueckoii OCHOBOM Il pa3pa0OTKH TPeOOBaHWN K JIMYHOCTHBIM, METANPEJAMETHBIM H
MpPEeIMETHBIM pe3yJbTaTaM OOYyYaroUIMXcs, OCBOMBIIMX MPOrpaMMy IO (hHU3HKE HAa YPOBHE CPEIHEr0 OOIIETO
o0pa3zoBaHMs HA YrIyOIEHHOM YPOBHE, SIBIISIETCSI CHCTEMHO-/IESTEIbHOCTHBIN TIOAXO/I.

[IporpamMma no pu3uke BKIIOYAET:

TUTAHUPYEMBIE Pe3yJIbTaThl OCBOCHHS Kypca (PU3HMKH Ha YrIIyOJIE€HHOM ypOBHE, B TOM YHCIIE TIPEAMETHBIC
Pe3yNbTaThI 110 To1aM 00yUeHUS;

cojepxkaHue yueoHoro npeamera «Du3nkay 1mo rojgaM o0ydeHusl.

[Iporpamma no ¢u3uKe UMeeT MPUMEPHBII XapakTep U MOKET OBbITh MCIIOJIb30BaHA YUUTENAMHU (PU3NKH
JUISL COCTABJIEHUS] CBOMX pabOUYUX MPOTPAMM.

[Iporpamma 1o ¢u3MKe HE CKOBBIBACT TBOPYECKYIO MHUIMATUBY YYHUTEJIeH M IperoCTaBiseT
BO3MOXKHOCTH JUISl pealM3aly pPa3IMYHBIX METOJIMYECKUX TOAXOJO0B K TMPENoJaBaHUI0 (QU3UKU Ha
yriIyOJaEHHOM ypOBHE IPH YCIOBUU COXpaHEHMsI 00513aTeIbHOM YacTH CoiepiKaHus Kypca.

dusnka Kak Hayka o0 HauOoJyiee OOIMX 3aKOHAX MPHUPOJIbI, BHICTYMAs B KaueCTBE YUEOHOro mpeaMmera B
IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIAJ B CHCTEMY 3HaHMH 00 okpyxatouiem mupe. LIkonbHbIH Kype puznku —
CHUCTEMOOOPA3YIOIIUI VISl ECTECTBEHHO-HAYYHBIX YYEOHBIX MTPEAMETOB, MOCKOIBKY (DU3UUECKUE 3aKOHBI JIekKAT
B OCHOBE IPOLIECCOB U SIBJICHUH, U3y4aeMbIX XUMHEH, 6uonorueil, puznyeckoit reorpadueit u actpoHOMUEH.
Hcnonb30BaHrne M aKTUBHOE NMPUMEHEHHE (PU3MYECKUX 3HAHUN OMNPENEeNNIO XapakTep U OypHOe pa3BUTHE
pa3sHOOOpa3HBIX TEXHOJIOTUH B cdepe IHEPreTUKH, TPaHCIOpTa, OCBOEHUS KOCMOCA, MOJYYEHHsS] HOBBIX
MaTepuajoB C 3aJaHHBIMU CBoiicTBamu. M3yueHue ¢GU3MKM BHOCUT OCHOBHOM BKJaJ B (hopMHUpOBaHME
€CTECTBEHHO-HAyYHOU KapTUHBI MHpa oOydaromierocs, B GopMupoBaHHEe YMEHUN MPUMEHSTh HAYYHBIH METOA
MO3HAHUS MPU BHIMOJIHEHUH UMHU YYEOHBIX UCCIIEIOBaHUI.

B ocHOBY Kypca ¢pu3uKH Ha ypOBHE CPEIHEro 00IIero o0pa3oBaHMs MOJIOKEH P UAEH, KOTOPhIE MOYKHO
paccMaTpuBaTh Kak MPUHIUIIBI €70 TOCTPOSHUSI.

Hoesn yenocmnocmu. B cOOTBETCTBUN C HEN KypC SIBIISETCS JIOTUYECKH 3aBEPLIEHHBIM, OH COAEPIKUT
MaTepuai U3 BceX pa3zesioB GU3MKH, BKIIIOUAET KaK BOIPOCH KJIACCUYECKON, TaK U COBPEMEHHON (PU3HKH.

Hoes zenepanuzayuu. B cooTBeTCTBUY ¢ HEll MaTepual Kypca (GpU3NKH 00beTUHEH BOKPYT (PU3NUECKUX
Teopuid. Benaymum B Kypce siBIsieTcs (GOpMUpPOBaHUE NPEACTABICHUNW O CTPYKTYPHBIX YPOBHSX MaTepuH,
BELIECTBE U MOJIE.

Hoea zymanumapuzayuu. EE peanuzanus npeanosaraeT WCIOJIb30BaHUE T'YMAaHUTAPHOTO MOTEHLHaa
¢u3nveckoil HayKu, OCMBICICHHE CBS3M pa3BUTUS (U3MKA C pa3BUTHEM oOOIIecTBa, a TaKke ¢
MHPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U IKOJIOTUYECKUMU TPOoOIeMaMHu.

Hoea npuxnaonoii nanpasnennocmu. Kypc ¢usuku yriy0iaEHHOro ypoBHs MpeanosaraeT 3HakOMCTBO
C HIMPOKUM KPYTOM TEXHMUYECKUX U TEXHOJOTHYECKHX MPUIOKEHUNH U3y4YeHHBIX Teopui 1 3akoHOB. [Ipu sToM



paccMaTpUBAIOTCS Ha YpPOBHE OOIIMX TMPEACTaBICHUH M COBpPEMEHHBIE TEXHUYECKUE YCTPOICTBa, U
TEXHOJIOTUH.

Hoea 3rxonocuzayuu peanusyercs NOCPEICTBOM BBEACHHUS 3JIEMEHTOB COJEPKAHMS, MOCBAIIEHHBIX
9KOJIOTMYECKUM TPOOIIEMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHBI C Pa3BUTUEM TEXHUKHU M TEXHOJIOTHH, a TaK¥Ke
o0CyKIeHHS PoOIIeM pallMOHAILHOTO MPUPOOIIOIE30BAHUS U IKOJIIOTUYECKON 0€30ITaCHOCTH.

OcBoeHue cozepaHusi MPOrpaMMbI 10 (HU3UKE JODKHO OBITH MOCTPOCHO HAa MPUHIMIAX CHCTEMHO-
JESATeNbHOCTHOTO moaxona. s (u3uku peanusanus 3TUX NPUHIMIIOB Oa3HpyeTcss HAa HCIOJIb30BAaHUU
CaMOCTOSITENILHOTO AKCIIEPUMEHTa KaK IIOCTOSIHHO JeiicTByromero (akropa ywebHoro mpouecca. Jlis
yrIyONn€HHOTO YpPOBHS — 3TO CHUCTEMa CaMOCTOSITEIBHOTO YYEHHYECKOTO SKCIIEPUMEHTA, BKIIIOYAIOIETO
(GpOoHTaIbHBIC YYCHWYECKHE ONBITHI MPHU HM3Y4YEHHMH HOBOTO Marepuala, J1adopaTopHble paboThl U paboThI
npakTukyma. IIpu 3ToM BO3MOXHBI J1Ba criocoba peain3anuu (pu3nyeckoro mpakTtukyma. B mepBom ciydae
HPaKTHKYM poBoauTcs 1160 B koHue 10 n 11 kmaccos, 1100 mocie nepBoro u BTOPOTo MOJIYrOANH B KKIOM
U3 3THX KJaccoB. Bropoii cnoco® — 3To mMHTErpamus paboT MpakTHKyMa B CHCTEMY JIaDOPAaTOPHBIX padoT,
KOTOpBIE TPOBOJATCA B Hpouecce u3ydeHHs pasgena (temsl). [Ipum sToM mox paboTamMu mNpakTHKyMma
MOHUMAETCS CaMOCTOATENBHOE HCCIEOBAHNE, KOTOPOE TMPOBOAUTCS TIO PYKOBOJACTBY CBEPHYTOTO,
00001mEnHOro BUa 6€3 MOIIaroBoi HHCTPYKIUH.

B nmporpamme mo ¢usnke cuctemMa y4eHHYECKOTO SKCIIEPHUMEHTA, JTAOOpaTOPHBIX paboT M MpaKkTHKyMa
Npe/CTaBlICHAa CIUHBIM IepeyHeM. BbpIOOp TeMaTuku Ui 3TUX BUJIOB YYCHHYECKUX HPAKTHYECKHX PabOT
OCYIIECTBIISICTCS yYacCTHUKAaMU 0Opa30BaTENFHOIO TMpOIEecca HCXOAs M3 OCOOCHHOCTEH MOYypOYHOTO
IUIAHUPOBAaHHUS M OCHAIeHHWs KaOuHeTta ¢(usuku. Ilpum sToM oOecreunmBaeTcsi OBIaACHHE OOYYAIOLIMMUCS
YMEHHUSMH MPOBOUTH MPSIMbIE U KOCBEHHBIC M3MEPEHUS, NCCIICAOBAHMS 3aBUCUMOCTEH (DPU3NYECKUX BETUYNH
Y TIOCTAHOBKY OITBITOB MO POBEPKE MPEATIOKESHHBIX THIIOTES.

Bosbioe BHUMaHME yenseTcsl peIIeHUI0 pacu€THBIX M KaUeCTBEHHBIX 337ad. [Ipu 3ToM Ui pacu€THbIX
3a7a4 TPUOPHUTETOM SBISIOTCS 3a/a4d C SBHO 3aJaHHOM M HESBHO 3a/IaHHON (H3MYECKOl MOAENbIO,
MO3BOJISIONINE TPUMEHSTh M3YyYCHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO paszjieia Kypca, Tak U
UHTErpUpysl NMPUMEHEHHWE 3HAHWN W3 PasHbIX pa3zeioB. [ KaueCTBEHHBIX 3aJad MPHOPUTETOM SIBIISIOTCS
3ajaHusg Ha OOBSICHEHHWE/TIpe/ICKa3aHne MPOTeKaHUs (U3WYECKUX SIBICHHA W TPOIIECCOB B OKPYKAIOIICH
KHU3HH, TpeOyromye Bioopa pu3nueckoi Mo sl CUTYalluH IPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ tpedoBanusiMu G@I'OC COO k MaTepHanbHO-TEXHUYECKOMY 00€CTIeUeHUI0 Y4eOHOro
nporecca Kypc GU3uKu yriyOJaEHHOTO YPOBHS Ha YpPOBHE CpelHEro o0Iero oopazoBaHusl 1OJKEH U3y4yaThbes B
YCIIOBUSIX TpeAMETHOro kabuHera. B kabunere ¢u3uku n0KHO OBITH HeoOXoaumoe j1adopaTopHOE
000pyZI0BaHUE /7Sl BBIIOJIHEHHS YKa3aHHBIX B MpOrpaMMe Mo (U3UKE YUYEHHMUYECKUX OMNBITOB, Ja0OpaTOPHBIX
paboT 1 paboT MpaKTHKyMa, a TAKKe JIEMOHCTPALIMOHHOE 000pyI0BaHHUE.

JleMoHCTpallnoHHOe 00O0pyJoBaHUE (OPMUPYETCS B COOTBETCTBUM C MPHHLUMIOM MHMHUMAJIbHOU
JOCTaTOYHOCTH W OOECTIEYMBAET ITOCTAHOBKY IMEPEYHCICHHBIX B TMporpamMMme 10 (U3HUKE KIFOYEBBIX
JEMOHCTpalUi JJI MCCIEOBAaHUS M3y4aeMbIX SBICHUH M MPOLIECCOB, HIMIMPUYECKUX U (YyHAaMEHTAIbHBIX
3aKOHOB, X TEXHUYECKUX MPUMEHEHHH.

JIaGopatopHoe o0opynoBaHME Ui YYCHMUYECKHMX [MPAKTHUYECKHX pPaboT ¢opMmHupyeTcss B BHUJE
TEMAaTHYECKNX KOMIUIEKTOB M OOECIeuMBaeTcss B pacdyére OJHOTO KOMIUIEKTa Ha JBYX OOYYarOIIuXCs.
TemaTnueckue KOMIUIEKTHI Ja0OpaTOPHOTO OOOPYIOBAaHUS JOJKHBI OBITH IMOCTPOEHBI HAa KOMILIEKCHOM
WCTIOJIH30BaHNH aHAJIOTOBBIX U IH(PPOBHIX MPHOOPOB, a TAKIKE KOMITBIOTEPHBIX U3MEPHUTEIBHBIX CUCTEM B BUJIC
U POBBIX Ta0OPATOPHIA.

OCHOBHBIMU 1IEJIIMU U3Y4YE€HUSI (PU3UKU B 00IIIEM 00pa30BaAHUH SBISIOTCS:

(dbopMHpOBaHHE UHTEpECA U CTPEMIICHUS 00YYaIOLINXCsl K HAYYHOMY HM3YYEHUIO TPUPOBI, Pa3BUTHE HX
WHTEIJUICKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEI;

pa3BUTHE TMPEACTaBIEHUH O HAayyHOM METOJAE TIO3HaHUS U (OPMHPOBAHUE HCCIEI0BATEIBCKOTO
OTHOIICHHS K OKPYKAIOIINM SIBJICHUSIM;

(dbopMHpOBaHHE HAY4YHOTO MHUPOBO33PEHHS KaK pe3yibTaTa M3Y4YE€HUs OCHOB CTPOCHHMS MaTepuul Hu
(dbyHIaMEHTATBHBIX 3aKOHOB (PU3HKHU;

¢dbopMHupoBaHHE yMEHHI OOBSACHATH SBICHHS C HCIOJNb30BaHUEM (PU3MYECKMX 3HAHUM W HAyYHBIX
J0Ka3aTeJbCTB;

(dbopmMHUpoBaHKE NPEACTABICHUN O PO (PU3MKH U Pa3BUTHS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKH U
TEXHOJIOTHI;



pa3BUTHE TPEACTABICHUH O BO3MOXHBIX cepax Oyaymied mnpodeccHoHaTbHONH NesSTeNbHOCTH,
CBSI3aHHBIX ¢ (U3UKOM, IOATOTOBKA K JAaJbHEHIIIEMY OOYUYEHHUIO B 3TOM HalpaBJICHUU.

JlocTikeHHne 3TuX Iieneil o0ecreunBaeTcsl peleHneM CIeAYIOIUX 3aad B MpoIlecce M3yuyeHHUs Kypca
(hM3UKH Ha YPOBHE CPEAHETO 00IIEero 0Opa3oBaHUs:

npuoOpeTeHne CUCTEMBbl 3HAaHUK 00 00X (PU3MUECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHIX, BKIIOYast
MEXaHUKY, MOJIEKYJSIPHYIO (PU3HKY, dJEKTPOANHAMUKY, KBAHTOBYIO (DM3UKY U 3JIEMEHThI aCTpO(PU3HKHY;

(dbopMHUpOBaHHE YMEHHUI MPUMEHATh TEOPETHUECKUE 3HAHUA Il OOBSICHEHUS (PU3MUECKUX SIBJICHUU B
IPUPOJIE U AJIS IPUHSTUS IPAKTUYECKUX PEIICHUH B IOBCEAHEBHOM KU3HM;

OCBOCHHE CIIOCOOOB pELICHHS DPA3JIMYHBIX 33/7a4 C SBHO 3aJaHHOM (hM3MYECKOW MOJeNblo, 3aaad,
M0JIPa3yMEBAIOIIUX CAMOCTOSTENIbHOE CO3JaHue (PU3MUECKON MOJENH, aJeKBATHOM YCIOBHUSAM 3a/adyH, B TOM
quclie 3a7ja4 MHXEHEPHOTO XapaKTepa;

NOHUMaHHe (U3NYECKUX OCHOB U NPHUHIMIIOB JEHCTBUSA TEXHUUYECKUX YCTPOMCTB M TEXHOJOTHMYECKUX
IIPOLIECCOB, UX BIMSIHUS Ha OKPYKAIOILYIO CPELY;

OBJIA/ICHUE METOJaMM CaMOCTOATENBHOIO IMJIAHUPOBAHUS M IMPOBEACHUS (U3NYECKUX SKCIEPUMEHTOB,
aHaJIM3a ¥ HHTEPIpETanuy HHPOPMaIUH, OTIPEIEICHHUS JOCTOBEPHOCTH MOIYIEHHOTO PE3yIIbTaTa;

CO3JIaHM€ YCIOBUHN IS pa3BUTUS YMEHUH IPOEKTHO-MCCIIEI0BATENbCKOM, TBOPYECKOH 1€ TEIbHOCTH;

pa3BHTHE UHTEpeca K chepaM MpodecCHOHATLHOM IeATEIFHOCTH, CBSI3aHHOW ¢ (PU3UKOH.

B cootBerctBuu ¢ tpeboBanusiMu PI'OC COO yrinyOonéHHbI ypoBEeHb M3y4eHHUs y4yeOHOro mpeamera
«Du3uka» Ha YPOBHE CpeOHEero oOmero oOpa3oBaHUS BHIOMpPACTCS OOYYAIOIIUMHUCS, TUIAHUPYIOUIMMHA
IPOAOIDKEHHE 00Pa30BaHUs 110 CIIEUATBHOCTAM (PU3HKO-TEXHUUYECKOTO MPOdUIIs.

Ha m3yuenue ¢usuku (yriayOnEéHHBIN ypOBEHB) Ha YPOBHE CPEIHETO OOIIEro oO0pa3oBaHUS OTBOIUTCS
340 gacos: B 10 kmacce — 170 gacoB (5 yacoB B Henento), B 11 kimacce — 170 gacoB (5 4acoB B HEZEIIO).

[Ipemiaraemserii B mporpamme 1o (U3HKE MEpedeHb JAOOPaTOPHBIX M MPAKTHYECKHX PadOT SIBISETCS
PEKOMEHI0BAaHHBIM, YYMTENb J€JaeT BbIOOp MpoBeAcHUs Ja0OpaTOPHBIX pabOT M ONBITOB C YUYETOM
WH/IMBUYAIBHBIX OCOOCHHOCTEH 00yJarOIINXCS.

COJAEPXAHUE OBYYEHUA

10 KJIACC

Paspnen 1. HayuHblil MeTO MO3HAHNS PUPOABI.

®uszuka — (pyHnaMeHTanbHasi Hayka o mpupoje. HayuHblii MeTol MO3HaHMS U METOJbl UCCIIEIOBAHUS
(bU3NYECKUX SIBICHUH.

DKCIepuMEHT U TeOpusl B IIpolecce Mo3HaHus npuposl. Habmoienue u skcriepuMenT B (pusuke.

CriocoObl m3MepeHus: (U3MYECKUX BEJIMYMH (AaHAJOroBble M HM(POBBIE H3MEPHUTENbHbIE MPUOOPHI,
KOMITIBIOTCPHBIC JaTYUKOBBIC CI/ICTGMI)I).

[TorpemHocTu n3MepeHuit pU3NUecKuX BeIUUYUH (a0COMIOTHASE U OTHOCUTENIbHAS ).

MonenupoBanue (GU3NYECKUX SBJICHUM U MPOILECCOB (MaTepuaibHas TOYKa, aOCONIOTHO TBEPAOE TEIO,
uaeansbHas KHUJIKOCTb, HJIAIbHBIA Ta3, TodeuHbIH 3apsan). ['mnoreza. dusnyeckuil 3aKOH, T'PAHHIIBI €ro
MMPUMECHUMOCTH. duznyaeckas TEOpUs.

Pone m mecto ¢usuku B (HOPMUPOBAHMM COBPEMEHHOH HAaydyHOW KAapTHHBI MHpa, B NPaKTHUECKOU
NEeITEILHOCTH JIOICH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

I/I3MepeHHe CHJIBI TOKA W HAMMPSXKCHUA B LCIH ITOCTOSHHOI'O TOKA ITPU IMMOMOIINH aHAJIOTOBBIX U HI/I(i)pOBI)IX
M3MEPUTENBHBIX TPUOOPOB.

3HakoMcTBO ¢ 1 poBoil maboparopuelt no gusuke. [Ipumepsl U3mMepeHuss PU3NYECKUX BEIMYUH MPHU
MTOMOUIY KOMITBIOTEPHBIX 1aTYMKOB.

Paspnen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe 1BrkeHUe. OTHOCUTEIbHOCTh MEXAaHUYECKOTO IBHyKeHUsA. CucTemMa OTCUéTa.

[Ipsimast 1 oOpaTHas 3aa4M MEXaHUKH.

Paguyc-BeKTOp MaTepHabHOM TOUKH, €0 MPOEKIIMH HA OCH CUCTEMBI KOOpAUHAT. TpaexkTopus.

Ilepemenienue, CKOpocTh (CpemHsisl CKOPOCTb, MTHOBEHHas CKOpPOCTb) M YCKOPEHHE MaTepHalbHOMN
TOYKH, UX IPOCKIIUU HA OCH CUCTEMBI KOOpAUHAT. CII0’KEHUE TIEPEMEIICHAN U CII0KEHUE CKOPOCTEN.



PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJIMHEMHOE IBM)KEHHE. 3aBUCHUMOCTb KOOPAMHAT, CKOPOCTH,
YCKOpPEHUS U MYTH MaTepUalbHON TOYKU OT BPEMEHH U UX rpauKu.

CBoOogHOE mameHue. YCKOpeHue CBOOOAHOrO majeHus. J[BrkeHue Tena, OpPOIISHHOTO IO YIJIoM K
TOPU30HTY. 3aBUCUMOCTb KOOPJUHAT, CKOPOCTU M YCKOPEHUSI MaTepuaibHOW TOUYKH OT BpPEMEHH U UX TpauKu.

KpuBonuneirinoe nBukeHue. J[BUKEHHE MATEPUAIBHOM TOYKHA MO OKPYKHOCTH. YTIJIOBas U JIMHEHHAs
ckopoctb. Ilepuox wu 4yacrora oOpamenus. LlenTpocTpemurenbHoe (HOpPMajabHOE), KacaTelbHOE
(TaHreHIMAIBHOE) U TIOJTHOE YCKOPEHUE MAaTEPUAIbHOM TOUKH.

TexHuueckue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOILECCHl: CHUAOMETP, ABUIKEHUE CHApSAJOB, LICIHBIE,
mecTepéHYaThic U PeMEHHBIE TIepeaun, CKOPOCTHBIC TU(THI.

Jemoncmpayuu.

Mogenp cuctembl OTCUETA, WILTIOCTPALMsd KHHEMATUYECKUX XapaKTEPUCTUK JABUKECHUS.

CrocoObl KCCIIETOBAHUS IBUKEHUN.

NnmrocTpanus npeaeabHoro nepexoia i u3MEpEeHHe MTHOBEHHOK CKOPOCTH.

[Ipeobpa3oBanue ABMKEHHM ¢ UCTIOJIH30BAHUEM MEXAHU3MOB.

[Tanenue Ten B BO3AYXE U B pa3peKEHHOM IPOCTPAHCTBE.

Habmroienue aBrxeHus Tena, OpOIIEHHOTO MO YTJIOM K TOPU30HTY U TOPU30HTAIBHO.

Hanpasnenue ckopocTy npu IBUKEHUH 110 OKPYKHOCTH.

[Ipeobpa3oBanHue yrioBoi CKOPOCTH B PEAYKTOPE.

CpaBHeHHE IyTel, TPACKTOPHUI, CKOPOCTEH MBIKEHUSI OAHOTO W TOTO k€ Tella B Pa3HBIX CHCTEMax
oTCY€Ta.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

N3yueHne HepaBHOMEPHOTO IBMKEHUS C 1IEJIbIO ONPEIEICHUSI MTHOBEHHOM CKOPOCTH.

N3MepeHne yckopeHus Mpy NpsIMOJIMHENHOM PaBHOYCKOPEHHOM JABHUKEHUH 1O HAKJIIOHHOW ITIOCKOCTH.

HccnepoBanue 3aBUCUMOCTH IYTH OT BPEMEHH IPU PAaBHOYCKOPEHHOM JBUKEHUU.

N3mepenne  yckopeHuss CBOOOAHOrO  TajeHUs (PEKOMEHJIOBAaHO  HCIOJb30BaHHE  U(POBOI
1abopaToOpuH).

W3ydyenue nBuUKEHUS Tejia, OpOIIEHHOrO ToOpu3oHTainbHO. [IpoBepka rumore3sl 0 HOpAMOI
MPONIOPLIMOHATIBHOM 3aBUCUMOCTH MEXKy JAIBHOCTBIO MOJIETA U HAYAJIbHOM CKOPOCTBIO TEJa.

N3ydenue qBUKEHUS TeJa M0 OKPY>KHOCTH € TTOCTOSIHHOM 10 MOJTYJIFO CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH TIEpHOAa 0OpaIIeHnss KOHUYECKOT0 MasgTHUKA OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.

[lepBriii 3akoH HproTona. MHepumansHbie cucrembl orcyé€ra. [IpuHiun orHocurenbHOCTH ['anues.
HeuneprnansHbie cuctemMbl 0Tcuéra (omnpeeaeHue, IpuMepshl).

Macca Tena. Cuna. [IpuHuun cynepno3uuuu cui.

Bropoii 3akoH HeroTOHA 1151 MaTEpHAIBHON TOYKH.

Tperuii 3akoH HproTOHA /111 MaTepUanbHbIX TOUYEK.

3aKOH BCEMUPHOTO TATOTCHUsSI. DKBUBAJICHTHOCTh IPABUTAIIMOHHON M MHEPTHON MAcCCHI.

Cuna TsxecTH. 3aBUCUMOCTh YCKOPEHUSI CBOOOTHOTO MAaJCHHs OT BBICOTHI Ha/l TOBEPXHOCTHIO TUIAHETHI
U OT reorpaduueckoil mHUpoThl. [[BuxkeHHe HeOecHBIX Ten W HX crnyTHUKOB. 3akoHbl Kemnepa. Ilepsas
KOCMHUYECKask CKOPOCTb.

Cwuita ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, IBM>Kynierocs ¢ yCKOpeHUEM.

Cuna tpenus. Cyxoe tpenue. Cuia TpeHHs CKOJBKEHUS U CHia TpeHus nokos. KoapduimeHT TpeHus..
Cuna CcoOnpoTHBIEHUS TpU [BWXEHUU Tela B JKUAKOCTH WIH Ta3e, €€ 3aBUCHUMOCTb OT CKOPOCTH
OTHOCHUTEJBHOIO JIBUKEHHUS.

Hasnenue. 'mapocrarnueckoe aaBinenue. Cuia Apxumena.

TexHuuecKkue yCTpOMCTBA M TEXHOJOTMYECKHE MPOLIECCHI: IMOIIIMIIHUKMU, IBHKEHUE HCKYCCTBEHHBIX
CITyTHUKOB.

Jemoncmpayuu.

Habntoienue ABMKEHUS Tell B MHEPLUATIbHBIX U HEMHEPIHAIBbHBIX CUCTEMax OTCYETA.

[IpuHIUIT OTHOCUTEIBHOCTH.

Kauenne nByX HMIMHAPOB WM IIAPOB Pa3HOW MAacChl C OJIMHAKOBBIM YCKOPEHHEM OTHOCUTEIBHO
HEMHEPLUAIBHON CUCTEMBI OTCUETA.



CpaBHEHHE PABHOACUCTBYIOIIEH MNPUIIOKEHHBIX K TEIy CHUJ C MPOU3BEICHMEM MAacChl Tella Ha €ro
YCKOpEHHUE B MHEPIUATbHON CUCTEME OTCUETA.

PaBeHCTBO cHl, BOBHUKAIOIIUX B PE3YJIbTATE B3aUMOCHCTBUS TEI.

N3mepenne macc no B3auMOCHCTBUIO.

HesecomocTs.

Bec Tena nmpu yckopeHHOM MoAbEME U Ta/ICHUH.

[{eHTpOoOE)KHBIE MEXaHU3MBI.

CpaBHeHHE CUJT TPEHUS TIOKOS, KAUYEHUS U CKOJIbKECHHUS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

N3mepenue paBHOACHCTBYIONIEH CUJI IPU ABMXKEHUHU OpycKa 10 HAKJIOHHOM MIIOCKOCTH.

[IpoBepka TUIOTE3BI O HE3aBUCUMOCTH BPEMEHHU [BM)KCHHUS OpycKa IO HAKIOHHOW IJIOCKOCTH Ha
3aJJaHHOE PACCTOSTHUE OT €r0 MacChl.

HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B MPY)KWHE M PE3MHOBOM 00pasIe, OT UX
nedopmariuu.

W3yuenne IBMKEHUS] CUCTEMBI TEJ, CBA3aHHBIX HUTHIO, IEPEKUHYTOH yepes JIErKuii OJI0K.

N3mepenue ko3pduirienTa TpeHus 1o BeIuduHe yrioBoro kodddunuenta 3aBucumoctu Fp(N).

HccnenoBanue nBMKeHUS OpycKa 110 HAKIIOHHOM IIIOCKOCTH C MTEPEMEHHBIM K03()(HUITUEHTOM TPEHUSI.

W3ydenue nBukeHHs rpy3a Ha BaLy C TPEHHEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomtotHOo TBEpIOoe Teno. [locTynaTensHoe U BpamatenbHOe ABMXKEHHUE TBEPAOTO Tena. MOMEHT CUJIbI
OTHOCHUTEJNIbHO OcH BpaiieHus. [lnedo cuibl. CiokeHue cuil, NpUIoKEHHbIX K TBEpAoMY Teny. LlenTp Tsoxectu
Tena.

VYcnoBus paBHOBECHUS TBEPIOTO TEIIA.

YcToliunBoe, HeyCTOUNBOE, 0€3pa3TUYHOE paBHOBECHE.

TexHudeckue yCTpPOMCTBA M TEXHOJOTMYECKHME IIPOLECCHI: KPOHIUTEWH, CTPOUTENbHBIM KpaH,
peméryarbie KOHCTPYKIUH.

Jemoncmpayuu.

VYcnoBus paBHOBECHS.

Bunel paBHOBecCHS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

Hccnenoanue ycnoBuil paBHOBECHS TBEPIOTO Tella, UMEIOIIETO OCh BPALICHUS.

KoHcTpynpoBanue KpOHIITEHHOB U PACUET CUIT YIIPYTOCTH.

N3yuenne yCcTOWYMBOCTH TBEPAOTO TEJIA, UMEIOIIETO IUIOMIA/b ONIOPHI.

Tema 4. 3akonvt coxpanenusn 6 MexaHuke.

Nmmynsc MaTtepuanbHOM TOUYKH, CUCTEMBI MaTepUANIbHBIX ToueK. LIeHTp Macc cucTeMbl MaTepHUaIbHBIX
Touek. Teopema 0 ABMKEHUH LIEHTPA Macc.

NMnynbe cuiibl 1 U3MEHEHHE UMITYJIbCa Tefa.

3aKOH COXpaHEHUs UMITYJIbCa.

PeaxTnBHOE ABMKEHIE.

MomeHT umnynbca MaTepHalbHON Touku. [IpencraBieHne O COXpaHEHHMM MOMEHTa HUMIYJbCa B
[EHTPATBHBIX TOJISX.

PaGora cuibl Ha MaJIOM ¥ HAa KOHEYHOM MepemenieHuu. [ 'padguueckoe npeacTaBieHrne padboThl CHITBL.

MoOnIHOCTE CHIIBL.

Kunernueckass sHepruss marepuaibHON Touku. TeopemMa 00 W3MEHEHHHM KUHETHUYECKON HHEPTUH
MaTepHaIbHON TOYKH.

[ToTennmanpHbIe U HETIOTEHIIUATBHBIC CUJIBL. [loTeHnnanpHast sHeprus. [loTeHIanbHas SHEPTUs YIpyro
nepopMupoBaHHO mnpyxkuHbl. lloTeHuuanbHas SHeprus Tela B OJHOPOJHOM T'PABUTALIMOHHOM IIOJIE.
[ToTeHnuanpHas SHeprus Tella B TPaBUTAIIMOHHOM II0JIE OJHOPOJHOTO miapa (BHYTpU M BHE Imapa). Bropas
KOCMHUYecKasi CKOpOCTb. TpeTbs KOcCMUYecKasi CKOPOCTb.

CBsi3p pabOTHl HEMOTCHIMAIBHBIX CHJI C M3MCHCHHEM MEXAHMYECKON SHEpPTrUu CHUCTEMBI Tell. 3aKOH
COXPAaHEHUS MEXaHUUYECKOH SHEPTUH.

Yupyrue u Heynpyrue CTOJIKHOBEHMS.



VYpaBHeHue bepHymuM Ui MAeanbHOW KUIAKOCTH KAaK CIEICTBUE 3aKOHA COXPAHEHUS MEXAHWYECKOU
SHEPTHUH.

TexHuueckue yCTpPOWCTBA M TEXHOJOIMYECKHE MPOLIECCHI: JBMIKEHHE PAKET, BOJOMET, KOMED,
MPYXUHHBINA TUCTOJET, TUPOCKOI, (PUTYpPHOE KaTaHUE Ha KOHBKAX.

Jemoncmpayuu.

3aKOH COXpaHEHUs UMITYJIbCa.

PeaktuBHOE NBHXKEHUE.

N3mepenne MOLHOCTH CUIIBI.

W3meHeHne sHEprUM Teja PU COBEPIIEHUH PadOThI.

B3anMHble npeBpanieHuss KMHETUYECKOW M MOTEHIUAIbHOW 3HEPruil MpU JAEUCTBUU HA TEJIO CHIIbI
TSDKECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHue sHepruu npu cBOOOAHOM MaICHUU.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

N3mepenne nmnyibca Teaa 1o TOpMO3HOMY ITyTH.

N3mepenue cuiipl TArM, CKOPOCTU MOJIENH IEKTPOMOOMIISI U MOIIIHOCTH CUJIBI TATH.

CpaBHEHME U3MEHEHHUS UIMITYJIbCA TEJla C UMITYJIbCOM CHJIBIL.

HccenenoBanue coxpaHeHUs: UMITYJIbCA IIPU YIIPYTOM B3aMOJECHCTBUH.

N3mepeHne KHHETUYECKON SHEPTUU Tejaa M0 TOPMO3HOMY Iy TH.

CpaBHeHME U3MEHEHUSI TOTEHIIUAILHON YHEPTUU MPYKUHBI C paOOTON CHUJIIbI TPEHUS.

Omnpenenenue padOTHI CUIIbI TPEHUS MPHU JABMKEHUU Tella TI0 HAKJIOHHOM MIIOCKOCTH.

Pa3nea 3. Monekynsipaas pu3nka ¥ TepMOAUHAMHUKA.

Tema 1. Ocrogvl MONEKYNAPHO-KUHEMUYECKOU MEOPUU.

OcCHOBHBIE TIOJIOKCHHST MOJEKyIsspHO-kKuHeTHYeckoi Teopun (MKT), mx ombiTHOe 00OCHOBaHUE.
Huddys3us. bpoynoBckoe nBuxkeHue. XapakTep IBUKEHHS W B3aUMOJICHCTBUS 4YacTHUI] BelecTBa. Mojenu
CTPOCHUSI Ta30B, JKUAKOCTEH U TBEPABIX TEJ U OOBICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ITHX Mojeneil. Macca
1 pa3mepbl Mosiekyn (aromoB). KonnuectBo BemectBa. [locTtosHHas ABorapo.

TemoBoe paBHoBecue. Temneparypa u criocoOs! €€ n3mepenus. [llkana temneparyp Llenbcusi.

Mopenb ueanbHOTO ra3a B MOJEKYISIPHO-KMHETHYECKON TEOPUU: YACTHUIIBI Ta3a ABUKYTCS XaOTHUYECKH
Y HE B3aUMOJAEHCTBYIOT APYT C APYTOM.

l'azoBrle 3akoHbl. YpaBHeHue MenneneeBa—Knaneiipona. AOcomtoTHas Temneparypa (mIkana
temneparyp KeneBuna). 3akon [lanbrona. M3omporeccsl B H€adbHOM Ta3e C MOCTOSHHBIM KOJIMYECTBOM
BemiecTBa. [ paduueckoe npeacrapneHNe U30MPOIIECCOB: U30TEpMa, H30X0pa, 300apa.

CBsi3b MEXIy JIaBJIEHUEM M CPEIHEM KUHETUYECKOW SHEPrHeil MOCTYMaTeIbHOTO TEIIOBOTO JIBUKEHUS
MOJIEKYJT UJICATBHOTO Ta3a (OCHOBHOE YPaBHEHHE MOJIEKYJISIPHO-KUHETHYECKOW TEOPUH HIeaTHbHOIO Ta3a).

CBs13b aOCONIOTHOM TEeMIIEpaTypbl TEPMOJIUMHAMHYECKOM CHUCTEMBI CO CPEIHEM KWHETUYECKOW dHEpPrueit
MOCTYMATENBHOIO TEMJIOBOTO JIBMXKEHHS €€ YaCTHLL.

TexHuuyeckue ycTpoiicTBa M TEXHOJOTMYECKHE IIPOLECCHl: TEPMOMETp, OapoMeTp, TMOIydYeHHe
HaHOMaTepHaJOB.

Hemoncmpayuu.

Mopenu 1BUKEHUS YaCTHUIl BEILIECTBA.

Mopenb OpOyHOBCKOTO JIBHIKCHHS.

Buneoponuk ¢ 3anuchio peasbHOro OpOyHOBCKOTO TBH)KEHUSI.

Huddysus xunkocreil.

Mopgens onsbira IlITepHa.

[IpuTsxeHne MONeKyiI.

Mogenu KpUCTaUIMYECKUX PELIETOK.

Habmtonienue u nccnenoBanue N30MpOIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

HccnenoBanue mpoiiecca yCTaHOBJICHHS TEIJIOBOIO PAaBHOBECHS MPH TEMJIOOOMEHE MEeXAy ropsiuei u
XOJIOAHOU BOJOM.

N3yuenne n30TepMrUyecKoro mpoiecca (PpEKOMEHI0BAaHO MCTIOb30BaHUE UG POBOI TaOOpaATOPUH).

N3yueHne n30XOpHOro Imporecca.

N3ydenue nzobapHoro mnpoiecca.



IIpoBepka ypaBHEHUSI COCTOSTHUS.

Tema 2. Tepmoounamuka. Tennoevie mauiunbl.

Tepmonnnamuueckas (T/]) cucrema. 3agaHue BHEIIHUX YCIOBUHM Al TEPMOAMHAMUYECKON CHCTEMBI.
Buemnue u BHyTpeHHHE napameTpbl. IlapameTpbl TEpMOAMHAMHMYECKOM CHCTEMBI KaK CpPEJHHME 3HA4YCHHUs
BEJIMYMH, ONKCHIBAIOUINX €€ COCTOSIHME Ha MUKPOCKOIIUYECKOM YPOBHE.

HyneBoe Hawano tepmoanHamuku. CaMONpPOM3BOJIBHASA pelaKcalus TEPMOAMHAMMYECKON CHUCTEMBI K
TEIJIOBOMY PaBHOBECHIO.

Mognens uacanbHOrO rasa B TEPMOJMHAMUKE — CHCTEMa YpaBHEHMH: ypaBHeHue MeHpeneeBa—
Kianeiipona u BelpaXeHHE [l BHYTPEHHEW DSHEpPrUU. YCJIOBUS IPUMEHUMOCTH OJTOM MOJECIH: HU3Kas
KOHLEHTpallUsl 4YacTHL, BBICOKME TEMIEpAaTypbl. BelpakeHue [UIsi BHYTPEHHEW DJHEPrUU OJHOATOMHOIO
UJCAIHOTO Ta3a.

KBasucratnueckue u HECTATUYECKUE MPOLIECCHI.

DOnemeHTapHas paboTra B TepMoaWHaAMUKe. Berumcienwe paboTel 1o Tpaduky mporecca Ha pV-
Juarpamme.

Temonepenaua kak crnoco0 H3MEHEHHS BHYTPEHHEW SHEPIUUM TEPMOJIMHAMUYECKOW cHUCTeMbl 0€3
coBepleHHs paboThl. KOHBEKIMS, TEMIONPOBOAHOCTD, U3JIyYCHHE.

KonunuectBo Temnorel. TemnoéMkocTs Tenma. YaenbHas W MOJISIpHAs TEIUIOEMKOCTH BEIIECTBA.
VYpaBaenue Maiiepa. Y nenbHas TeIoTa Cropanys Tommsa. Pacuér kosmyecTBa TEIIOTH IIPY TEIUIONEpenaye.
[TonsiTue 06 anuabaTHOM MpoIecce.

IlepBblif 3aK0H TepMoaMHAMHUKH. BHyTpenHss sHeprus. KomuuecTBo TemyoTsl M paboTa Kak Mepsl
M3MEHEHUS BHYTPEHHEHN 3HEPTUU TEPMOAUHAMUYECKON CUCTEMBI.

Bropoii 3ak0H TepMOJUHAMMKY ISl PABHOBECHBIX IIPOLIECCOB: YEPE3 3aJaHHOE PABHOBECHOE COCTOSTHUE
TEPMOJMHAMHUYECKON CUCTEMBI IPOXOAUT €JMHCTBEHHAs aquadara. AOCONIIOTHAsI TEMIIEpaTypa.

Bropoli 3akoH TEpMOAMHAMUKM AJI1 HEPAaBHOBECHBIX IIPOLIECCOB: HEBO3MOXKHO IIE€pelaTh TEIUIOTY OT
Oonee xonomHoro Tena K Oonee Harperomy Oe3 kommencarmu (Kmaysmyc). HeoOpaTUMoCTh HpHpOAHBIX
IIPOLIECCOB.

[Tpuniune! geiictBus TermnoBbix mamuH. KIT/I.

MakcumansHoe 3Hauenue KI1/I. [ukn Kapho.

DKOJIOTHYECKHE acCNeKThl MCIIONIb30BaHMs TEIJIOBBIX JiBUraTenel. TeraoBoe 3arpsa3HeHre OKpYXKarouei
CpElbl.

TexHuyeckue ycTpoilcTBa M TEXHOJIOTMYECKUE MPOLIECCHI: XOJOAUIbHUK, KOHIUIIMOHEDP, TU3EIbHBIN U
KapOIOpaTOpHBIM JABHUTaTeNM, TMapoBas TypOMHA, IMOMYyYEHHE CBEPXHU3KHMX TeMIeparyp, YTUIM3alus
«TEIUJIOBBIX» OTXOJOB C MCIIOJIb30BAaHMEM TEIJIOBOIO HAcoca, YTHIIM3AIMs OMOOPraHMYECKOTO TOILIMBA JUIS
BBIPAOOTKH «TETJIOBOI» U 3JIEKTPOIHEPTHH.

Jemoncmpayuu.

V3MeHeHne TeMIiepaTypsl IpU a1nabaTHYecKoM pacIIupeHu .

Bo3nymHoe orauso.

CpaBHEHHE YAEIBHBIX TEMIOEMKOCTEN BELIECTB.

CrniocoObl U3MEHEHUS BHYTPEHHEH SHEPIHH.

HccnenoBanue aanabaTHOro mporecca.

KomMmmbroTepHble MOJIeH TEMIOBBIX JBUTATENEH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

N3mepenne yaenbHOM TeIIOEMKOCTH.

HccnenoBanue npouecca OCTbIBaHUS BEIIECTBA.

WccnenoBanue aquabaTHoro mporecca.

N3ydyeHne B3aMMOCBS3M JHEPIMM MEXMOJIEKYJSIPHOTO B3aWMOAEWCTBHUA U TEMIEPATypbl KUIIEHUS
JKUJIKOCTEH.

Tema 3. Azpecammuvie cocmoanun eeujecmea. Pazoevie nepexoovl.

[TapooGpa3oBanue u kKoHaeHcanus. Vcmapenue u kumneHue. Y ieiabHas TeryIoTa mapooopa3oBaHus.

Hacpliennele 1M HeHachlllleHHble Mapbl. KauecTBeHHas 3aBUCHUMOCTh IUIOTHOCTH U JIaBJICHMS
HACBIIIEHHOIO Mapa OT TeMIepaTypbl, UX HE3aBUCUMOCTb OT 00BEMa HACBHIIIEHHOIO Mapa. 3aBUCHUMOCTb
TEMIIEPATYPHI KUIIEHUS OT AABJICHUS B KHUIKOCTH.

BrnaxxHocTh Bo3yxa. AGCONIOTHAs U OTHOCUTEIIbHASL BIAKHOCTb.



Tsépnoe Teno. Kpucrannuueckue u amopdubie Tena. AHU30TPOIUS CBOMCTB KpHcTamios. [lnaBnenue u
KpUCTajm3anus. Y aenabHas Temora miasneHus. Cyoaumanus.

Hedopmaruu TBEpIoro Ttema. Pactskenne u cxatue. Casur. Monayns HOnra. Ilpemen ympyrux
nedopmariuii.

TennoBoe pacmupeHne KUAKOCTeH 1 TBEPABIX Tel, 00bEMHOE M JTMHEHHOE pacuIupeHre. AHTApMOHU3M
TEIUIOBBIX KOJeOaHWM YacTHIl BELIECTBA KaK IPUYMHA TEIJIOBOTO PAaCIIUPEHUs Tel (Ha KaueCTBEHHOM YPOBHE).

[IpeoOpa3oBanue sHeprun B (ha30BBIX MEPEX0Oax.

VYpaBHeHHE TEII0BOro OajaHca.

[ToBepxHocTHOEe HaTsKeHHE. KO3((UIMEHT MOBEpXHOCTHOTO HATsDKeHHs. KanwuisipHbie SBICHHS.
JlaBiieHre o UCKPUBJIEHHON MOBEPXHOCTHIO kuaKocTu. dopmyia Jlamnaca.

TexHunuyeckue ycTpolWcTBa M TEXHOJIOTMUECKHE IIPOLIECCHI: JKUJIKHE KPHUCTAJUIBI, COBPEMEHHBIE
MaTEpHAJIbL.

Jemoncmpayuu.

TemnoBoe pacmupenue.

CBolicTBa HAaCBHIIIEHHBIX [1APOB.

Kunenne. Kunenue npu NOHMKEHHOM JaBJICHUU.

N3mepenue cuiibl MOBEPXHOCTHOIO HATSKEHUS.

OnpITHI ¢ MBUIBHBIMU IIEHKAMHU.

CmaunBaHue.

Kanumsipuele siBneHus.

Mosieny HEeHbIOTOHOBCKOM KUAKOCTH.

CriocoObl U3MepeHUs BIaKHOCTH.

WccnenoBanue HarpeBaHusl U IUIaBJICHUS KPUCTAIUIMYECKOIO BEIIECTBA.

Buapl nedopmarnmii.

HaGurotenne Maibix nedopmMaruii.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKmuKym.

N3yueHne 3aKkOHOMEPHOCTEN UCITAPEHUS KUIKOCTEN.

W3mepenue yaenpHOM TENIO0ThI IUIABICHUS JIbJA.

N3yueHne CBOMCTB HACHIICHHBIX ITAPOB.

N3mepenune abCOMIOTHOM BIQXKHOCTH BO3/1yXa M OLIEHKA MacChl IapoB B IOMEILEHUH.

N3mepenne koa¢duiinerTa mnoBepXHOCTHOTO HATSHXKEHUS.

N3mepenue moayns FOHra.

HccnenoBanue 3aBucUMOCTU AeQopMaIii pe3MHOBOr0 00pasiia OT NPUIOKEHHONW K HEMY CHJIBL.

Pa3pnen 4. DuekTpoamHaMuka.

Tema 1. Dnekmpuueckoe no.e.

OnexTpuzauus Tel W €€ NPOSABICHMS. OJIEKTPUYECKUH 3apsazn. [IBa BuAa DJIEKTPUYECKUX 3apsiioB.
[IpoBOAHMKY, NUANEKTPUKH U TMOJYIPOBOJHUKU. DJIEMEHTAPHBIM 3IEKTPUUYECKUH 3apsii. 3aKOH COXpaHEHMS
ANEKTPUYECKOTO 3aps/a.

B3anmoneiictue 3apsanoB. Toueunsie 3apsaabl. 3akoH KynoHa.

Onexrpuueckoe nojie. Ero nelicTBue Ha 31EKTPUUECKUE 3apsbl.

Hanpsoxk€anocTs anexTpuueckoro nodis. [IpoOHsiit 3aps. JInHuu HanpsyKEHHOCTHU 3JIEKTPHUUECKOTO MOJIS.
OAHOPOIHOE IEKTPUUECKOE TOJIE.

[ToTeHMambHOCTD 3JEKTPOCTATHYECKOTO MoJisl. Pa3HOCTh MOTeHIMaNoB U HanpsbkeHue. [lorennnanbHas
9HEPrus 3apsja B dJIEKTpocTaTHUecKoM rnoue. [lorennuan anexrpocratnueckoro noss. CBa3p HANPSHKEHHOCTH
OJI ¥ Pa3HOCTH MOTEHIHAJIOB JJIsl AJIEKTPOCTATUYECKOTO oI (KaK OJJHOPOJIHOTO, TaK K HEOJJHOPOJIHOTO).

[TpyHIMI Cynepno3ULUK dJIEKTPUUECKUX MOIEH.

[Tone Toueunoro 3apsga. [lone paBHOMepHO 3apsikeHHOM cdepshl. [lone paBHOMEPHO 3apsHKEHHOTO IO
00béMy mapa. Ilone paBHOMEpPHO 3apsKEHHOW OECKOHEUHOW IIOCKOCTH. KapTHHBI JIMHUI HanpsKEHHOCTH
9THUX IOJIEH ¥ SKBUIIOTEHIUAJIBHBIX TOBEPXHOCTEH.

IIpoBOAHMKY B 3JIEKTPOCTATUUECKOM I0JIE. Y CJIOBHE PAaBHOBECHS 3aps10B.

JIMBIIEKTPUKH B DJIEKTPOCTaTUYECKOM I0JIe. JIMaNeKTpuyecKas IpOHUIIAEMOCTh BEIIECTBA.

Konznencarop. D1eKTpoEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTD IIJIOCKOI0 KOHAEHCATOPA.

[TapannensHOE coeMHEHNE KOHAECHCATOPOB. [locnenoBaTebHOE COENMHEHNE KOHAEHCATOPOB.



DHeprus 3aps>KEHHOT0 KOHJIEHCATOpA.

JIBrKeHne 3apsyKEHHOM YaCTULIBI B OAHOPOJIHOM AJIEKTPUYECKOM TMOJIE.

TexHuueckue  yCTpONCTBA M TEXHOJIOTMYECKHME  MPOLECCHI:  3JEKTPOCKON,  DJIEKTPOMETD,
ANEKTPOCTaTUYECKAs 3allUTa, 3a3eMIIEHUE AJIEKTPONIPUOOPOB, KOHAEHCATOPbI, reHepaTop Ban ae ['paada.

Jemoncmpayuu.

Y CTpoicTBO M MPUHIUIT AEHCTBUS SJIEKTPOMETPA.

DIEKTPUUYECKOE MOJIE 3apsKEHHBIX IIAPUKOB.

DNeKTprUYeCcKoe NoJIe JBYX 3apsKEHHBIX TUIACTHH.

Monens anekTpoctaTuaeckoro reaeparopa (Ban ne ['paada).

[IpoBOIHMKY B 3EKTPUUECKOM IOJIE.

DnexTpocTaTUuecKas 3aluTa.

YCTpoicTBO U IEMCTBUE KOHAEHCATOPA IMTOCTOSSHHOM U MIEPEMEHHON EMKOCTH.

3aBUCHUMOCTD 3JEKTPOEMKOCTH TJIIOCKOTO KOHAEHCATOpa OT IUIOMIAIN IUIACTUH, PACCTOSIHUS MEXIY HUMHU
U JUAJIEKTPUYECKON MPOHUIAEMOCTH.

DHEprus AMEKTPUIECKOTO MOJIs 3apsXKEHHOT0 KOHIEHCATOPA.

3apszka 1 pa3psika KOHAeHcaTopa 4epe3 pe3ucTop.

Yuenuueckuii sxkcnepumenm, nadbopamopnvie padomeot, nPpaKmMuKym.

OueHka cuil B3auMOACHCTBUS 3apsyKEHHBIX TEll.

HaGumroienne nipeBpalieHus SHEPTUH 3apsDKEHHOTO KOHISHCATOPa B SHEPTUIO M3ITYUEHUS CBETOINO/IA.

N3yueHue npoTrekaHus TOKa B LIETIH, COAEPKALIEH KOHIEHCATOP.

Pacnipenenenne pa3HOCTH MOTEHUMAIOB (HANPsDKEHUS) TPU  TOCIEIOBATEIHBHOM  COCIMHEHUH
KOH/JIEHCAaTOPOB.

HccnenoBanue paspsaa KOHAEHCATOPA Yepe3 pe3nucTop.

Tema 2. [locmosannwlit 31eKmpudeckKuil mox.

Cuia Toka. [TocTosHHBIN TOK.

VYcnoBus cyliecTBOBaHUS MOCTOSTHHOTO 3JIEKTpUYEcKOro Toka. Mcrounuku toka. Hanpsixenue U u 91C

3akoH OMa Uit yJacTKa LETH.

DNEeKTpUUECKOE CONIPOTUBIICHHE. 3aBUCUMOCTh CONIPOTHUBIIEHUS! OJJHOPOIHOTO MPOBOJIHUKA OT €r0 JUIMHBI
U TUIOIIA/IM TIONEPEYHOT0 CeYEHUs. Y IeIbHOE COITPOTHBIIEHUE BELIECTBA.

[locnenoBarenpHOE, MapaieIbHOE, CMEIIAHHOE COEIMHEHUE MPOBOJHUKOB. Pacuér pa3BeTBIEHHBIX
anekTpuyeckux nemnei. [Ipasuna Kupxrodga.

Pabora anexkrpuyeckoro toka. 3akoH J[xoyns—Jlenna.

MOUTHOCTb 3JIEKTPHUUECKOro ToKa. TernsoBas MOLIHOCTb, BbIJIENsIeMasi Ha Pe3UCTOpe.

OJIC u BHyTpeHHee COINpOTHUBIEHHWE HCTOYHMKA ToKa. 3akoH Oma a8 MoNHOM (3aMKHYTOH)
AJIEKTPUUYECKON 1Ieny. MOIHOCTh UCTOUHUKA TOKa. KOopoTKoe 3aMbIkaHMe.

Konznencarop B 1ienu nocTOSIHHOTO TOKaA.

TexHuueckue ycTpoicTBa M TEXHOJOTHYECKHE IPOLECCHI: aMIIEpMETP, BOJIBTMETP, PEOCTaT, CUETUMK
ANEKTPUYECKON SHEPTUH.

Jemoncmpayuu.

W3mepeHne cuiibl TOKa U HallPSOKEHHSL.

HccnenoBanue 3aBUCMMOCTH CHUJIBI TOKa OT HAMpPsDKEHUS JUIS PE3UCTOpA, JaMIlbl HaKaJUBaHUS U
CBETOJUO/1A.

3aBHCUMOCTh COMNPOTUBICHUS IMIUHIPUYECKUX TNPOBOAHUKOB OT JUIMHBI, IUJIOLIAJU IOMEPEUHOTO
CeUeHUs U MaTepuana.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA OT COITPOTHBIICHUS MPH MOCTOSIHHOM HAIPSKEHUH.

[Tpsimoe m3mepenne DJIC. KopoTkoe 3amblkaHHE TabBAaHUYECKOTO AJIEMEHTA W OIlEHKA BHYTPEHHETO
COIIPOTHUBIICHHUS.

Crnioco0ObI coeTMHEHUST ICTOYHUKOB Toka, DJIC OGaTapeii.

HccnenoBanue pa3HOCTH MOTEHIIMAIOB MEX/Ty MOJIIOCAMH UCTOYHHMKA TOKA OT CHJIBI TOKA B LICTIH.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npaKkmuxym.

HccnenoBanne cMENIaHHOTO COEIMHEHUS PE3UCTOPOB.

W3mepenue yaenbHOro COpOTUBICHHS MPOBOIHUKOB.



HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA OT HAINPSDKEHUS [T JTaMITbl HaKaJIUBaHUSI.

YBenuueHue mpejenia u3MepeHus amrnepMmerpa (BOIbTMETPA).

N3mepenne 3/1C 1 BHYTpEHHETO COMPOTUBIICHUS UCTOYHUKA TOKA.

HccnenoBanue 3asucumoctd 3J1C raqbpBaHMUECKOT0 3JIEMEHTa OT BPEMEHH IPU KOPOTKOM 3aMbIKaHUH.

HccnenoBanue pa3HOCTH MOTEHIMATIOB MEXKIY IIOJIFOCAMU UCTOYHUKA TOKA OT CHJIbI TOKA B LIEMH.

HccnenoBanue 3aBUCUMOCTH MOJIE3HOM MOIHOCTH UCTOYHHMKA TOKa OT CUJIbI TOKA.

Tema 3. Toku 6 paznuunwvix cpeoax.

OnexkTpuyeckas IpPOBOJUMOCTb Pa3IMYHBIX BELIECTB. DJIEKTPOHHAs MPOBOAMMOCTb TBEPIBIX METAJJIOB.
3aBUCUMOCTb COIIPOTUBIIEHUS] METAJUIOB OT TeMIeparypbl. CBEpXIIPOBOAUMOCTD.

DJIEKTPUYECKUH TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX ITYYKOB.

[NonynpoBonHuku. CoOCTBEHHass M NPUMECHAs IMPOBOJUMMOCTb IOJYNPOBOJHMKOB. CBolicTBa p—nh-
nepexoza. [loxynpoBogHuKoBbIE TPUOOPHI.

DNEKTPUUECKUN TOK B 3JIEKTPOJIUTAX. DIEKTPOIUTUYECKAS JUCCOLMAus. DIeKTpon3. 3akoHbl Dapajest
JUIS JIEKTPOJIN3A.

OnexTpuueckuid TOK B razax. CaMOCTOSITENIbHBIM M HECaMOCTOSITENbHBIM pa3psan. Pa3nnyHble TUIIBI
CaMOCTOSITENIbHOTO pa3psaa. Monuus. [1na3zma.

TexHnuyeckue ycTpolcTBa M IMPAKTUUECKOE MPUMEHEHUE: Ta30pa3psAaHbIe JaMIlbl, SIEKTPOHHO-Iy4YeBast
TpyOKa, TIOJIyIPOBOAHUKOBBIE IpPHOOpBL: JTMOJ, TPaH3UCTOpP, (HOTOAMOMA, CBETOAMOM, TaJlbBaHUKA,
paguHUpPOBAaHUE MEIH, BHIIIJIABKA ATFOMUHHS, JICKTPOHHAS MUKPOCKOTIHS.

Hemoncmpayuu.

3aBUCUMOCTb COIIPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIUMOCTB 3IEKTPOIUTOB.

3axoHbl 35ekTpoauza Papazes.

HckpoBoii pa3psa v MpOBOJIUMOCTb BO3TyXa.

CpaBHeHUE IPOBOIMMOCTH METAJIJIOB U MOJIYIPOBOIHUKOB.

OnHOCTOPOHHSAS IPOBOIUMOCTb JUOJIA.

Yuenuueckuit sxcnepumenm, nabopamopuuie padomoi, nPAKMUKYM.

Habmtonenue snexTpoinusa.

N3mepenue 3apsiia 0THOBAJIEHTHOTO HOHA.

HccnenoBanue 3aBUCMMOCTH CONIPOTUBIIEHUS] TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsATHE BOJIBT-aMIIEPHON XapaKTEPUCTUKU JUOJA.

PDu3nyecKuil NPaKTHKYM.

CnocoOpl  m3MepeHHs] (U3MYECKMX BEJIWYMH C KCIOJB30BAHMEM AHAJIOTOBBIX M HUQPOBBIX
U3MEPUTENbHBIX NPUOOPOB M KOMITBIOTEPHBIX JAaTYMKOBBIX CHCTEM. AOCOJIOTHBIE M OTHOCHTENbHBIE
MOTPEIIHOCTH U3MepeHuil pu3ndyeckux BeauuuH. O1ieHKa TpaHuI] TOTPEIIHOCTEH.

[IpoBeieHne KOCBEHHBIX HM3MEpPEHH, MCCIEOBaHUN 3aBUCUMOCTEH (M3NYECKUX BEIMYUH, MPOBEpKa
MpeIIOKEHHBIX runore3 (BbIOOp U3 padOT, ONHCAHHBIX B TEMAaTUYECKUX paszaenax «YUyeHUYeCKHUi
HKCIEPUMEHT, JIAOOPATOPHBIE PAOOTHI, IPAKTHKYM»).

MexnpeamerHblie CBS3H.

Wzyuenne xypca ¢usuku yrayOnénHoro ypoBHA B 10 Kkiacce OCYIIECTBIsSETCS C  y4ETOM
COJIEP’KATENIbHBIX MEXKIIPEIMETHBIX CBSI3€ € KypcaMHM MaTeMaTuKH, OWOJIOTWH, XHMHH, reorpapuu u
TEXHOJIOTUH.

Meosicnpeomemnvle nonamus, C6A3AHHBIE C UYUEHUEM MENO006 HAYYHOZ0 NO3ZHAHUA: SIBICHUE,
Hay4yHbI ¢akT, THnore3a, (¢ulMYecKas BEIMYMHA, 3aKOH, Teopus, HaOJIOJEHUE, SKCIEPUMEHT,
MOJIETTUPOBAaHUE, MOJENb, W3MEpEHHUe, MOTPEUIHOCTH HU3MEPEeHMH, H3MEpHUTeNlbHble MNpUOOpHl, IUdpoBas
nabopaTopus.

Mamemamuka: penieHne cucteMbl ypaBHeHU. JIunelinas QyHkuus, napabona, rumnepbosna, ux rpapuku
u cBoiictBa. TpuroHomerpuueckue (YHKIHHM: CHHYC, KOCHHYC, TaHI'€HC, KOTAHI€HC, OCHOBHOE
TPUTOHOMETPHUUECKOE TOXKIECTBO. BEKTOPBI M MX MPOEKIMHU HAa OCH KOOPJMHAT, CIOXKEHHUE BEKTOPOB.

Buonozua: MexaHndeckoe IBWXEHHE B KMBOM mpupone, auddysus, ocMoc, TEII00OMEH KUBBIX
OpPraHU3MOB, TEIJIOBOE 3arpsA3HEHUE OKPYXKAIOWIEH cpensl, yTHIU3alus OMOOPraHWYECKOro TOIUIMBA IS
BBIPAOOTKH «TEIIOBOI» M AJIEKTPOIHEPTUH, TOBEPXHOCTHOE HATSHKEHHE M KAlWJUIIPHBIEC SBJICHUS B MPHPOJIE,
JIEKTPUUYECKUE SBJICHUS B )KMBOH MpHUpOJE.



Xumus: TUCKPETHOE CTPOEHHUE BELIECTBA, CTPOCHHME aTOMOB U MOJIEKYJ, MOJIb BEILECTBA, MOJIIpHAs
Macca, TNOJIy4YeHHME HAHOMATEpUalOB, TEIUIOBBIE CBOMCTBA TBEPABIX TeEJ, >KUAKOCTEM M Tra3oB, XHAKUE
KPUCTAJUIBI, SJIEKTPUYECKHE CBOMCTBA METAJIIOB, SJIEKTPOJIMTHYECKAs JUCCOLMAIUS, TAIbBAHUKA, JIEKTPOHHAs
MHUKPOCKOIIHS.

TI'eozpaghua: BnaxxHocTh BO3/1yXa, BETPHI, 0ApOMETpP, TEPMOMETP.

Texnonozua: npeodbpazoBaHue IBUKEHHUI C HCMOJIb30BAHUEM MEXAaHU3MOB, YUET CYXOro M >KHMJIKOTO
TPEHUs] B TEXHMKE, CTATUYECKUE KOHCTPYKUMHU (KPOHIUTEHMH, pemérdyaTble KOHCTPYKLHH), MCIOJIb30BAaHUE
3aKOHOB COXpaHEHHsI MEXaHUKH B TEXHUKE (TUPOCKOI, BOJOMET U JIPYTHE), IBUTATEh BHYTPEHHEIO CrOpaHHs,
napoBasi TypOuHa, OBITOBOM XOJIOAUIBHHUK, KOHAUIIMOHEP, TEXHOJIOTUN MOJIYYCHUSI COBPEMEHHBIX MaTepHAJIOB,
B TOM 4YHMCJIE€ HAHOMATEpUAJIOB, M HAHOTEXHOJIOTMH, DJIEKTPOCTATHYECKas 3alllUTa, 3a3eMJICHUE
3JIEKTPONIPUOOPOB, Ta30pa3psAHbIE JAMITBI, TOJTYIIPOBOIHIUKOBBIE IPHOOPHI, TATbBAHUKA.

11 KJIACC

Pasnen 4. DiekTpoanHaMuKa.

Tema 4. Maznummnoe none.

B3anmoneiicTBE NOCTOSSHHBIX MAarHUTOB M TPOBOJHMKOB C TOKOM. MarHutHoe mnoJie. Bektop
MarHuTHOM MHAYKUMH. [[puHIMI cynepno3uiuy MarHuTHBIX 1osiei. JIMHuM MarHuTHOM MHTYKLIHUH.

MarnuTHOe Mmojie MPOBOJHUKA C TOKOM (IIPSMOTO MPOBOJHUKA, KATYIIKH M KPYroBOoro BUTKA). OMbIT
Opcrena.

Cuna Amriepa, e€ HanpaBJIEHUE U MOYJIb.

Cua JlopeHua, €€ HampaBiaeHUuE U MOAYJIb. J(BUKEHUE 3apsyKEHHON YacTHUIIbl B OJJHOPOJHOM MarHMTHOM
nosie. Pabota cuel Jlopenta.

MarnuTHOoe nojue B Beuiectse. GeppoMarHeTUKH, Mapa- U TnaMarHeTUKH.

TexHuueckue YCTpOMCTBA M TEXHOJOTMYECKHE MPOILECCHl: MPUMEHEHHE IOCTOSHHBIX MArHHUTOB,
ANEKTPOMArHUTOB, TECTEP-MYIBTUMETP, ANEKTPOABUraTENb IKOOU, YCKOPUTETH dIIEMEHTAPHBIX YaCTHII.

Jemoncmpayuu.

KapTtuna nuHuil HHIYKIIUY MarHUTHOTO TOJISI TOJIOCOBOTO U TIOJJKOBOOOPA3HOT'O MOCTOSIHHBIX MarHUTOB.

Kaptuna nuHuit MarHUTHOW MHYKIIAU TIOJIS JUTMHHOTO MPSIMOTO MPOBOJHUKA U 3aMKHYTOTO KOJIBIIEBOTO
MIPOBOJIHHUKA, KATYILIKU C TOKOM.

B3anMopeicTere JByX MPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuibl JIopeHIla Ha MOHBI JIEKTPOJIUTA.

HaGmroienne ABMKEHUS My4YKa JIEKTPOHOB B MATHUTHOM TIOJIE.

[IpuHIMI OEHCTBUS 3IEKTPOU3MEPUTENBHOIO IPUOOpPa MAarHUTOSIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

HccnenoBanne MarHUTHOTO TTOJISI TOCTOSIHHBIX MarHUTOB.

HccnenoBanue cBOWCTB (heppOMarHeTHKOB.

Hccnenoanue nericTBus MOCTOSHHOTO MAarHUTA HA PAMKY C TOKOM.

N3mepenne cuiibl Amnepa.

N3ydenue 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

OrnpezneneHre MarHUTHOM MHAYKIIMM HA OCHOBE MU3MEPEHMS CHIIBI AMIiepa.

Tema 5. InekmpomazHumHuan uHOYKuus.

SABnenue snekrpoMarauTHOM MHAYKIUU. [loTok BekTopa MarHuTHON MHAYKUIKU. DC uHAyKIMHU. 3aK0H
3JIEKTPOMArHUTHON MHAYKUMK Papazaes. Buxpepoe anekrpuyeckoe nojue. Toxku Dyko.

OJC uHayKIMHY B IPOBOAHUKE, IBUKYILIEMCS B OJTHOPOJJHOM MarHMTHOM I1OJIE.

[IpaBuo Jlenna.

NunyktuBHOCTh. KaTyilika MHIYKTUBHOCTH B II€MU MOCTOSIHHOTO Toka. fBnenue camounaykuuu. I/C
CaMOMHAYKIUH.



3Hepr1/1;1 MAarauMTHOIO ITOJIA KaTyIIKH C TOKOM.

DJIEKTPOMAarHuTHOE TOJIE.

Texnuueckue yCTpOﬁCTBa U TCXHOJOTMYCCKUC MPOUECCChl: MHAYKIUOHHAA I€Yb, COJICHOUA, 3alluTa OT
AIEKTPU3ALIUU TEJI P IBUKEHUH B MArHUTHOM TOJIE 3€MITH.

Jemoncmpayuu.

Habnronenue siBieHUs 3J€KTPOMAarHUTHOW MHIYKIHH.

Uccnenosanue 3aBucumoctu 3/1C uHAYKINUN OT CKOPOCTH U3MEHEHUSI MarHUTHOTO MOTOKA.

IIpaBuio JleHuna.

[Tamenre MarauTa B aIIOMUHHEBOM (MEIHOM) TpyoOe.

SIBiIeHNE CAMOMHIYKLIUH.

Uccnenosanue 3aBucumoctu J/1C caMOMHIYKIIMN OT CKOPOCTH U3MEHEHHUS CUJIbI TOKA B LICTIH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

HccnenoBanue siBieHUS 2IEKTPOMArHUTHOM WHIYKIIHH.

Onpenenenre MHAYKIUYA BUXPEBOTO MarHUTHOT'O TIOJISI.

HccnenoBanue siBIEHUS CAMOMHTYKITUH.

COopka MoieNu AIEKTPOMArHUTHOT'O TeHEpaTopa.

Pa3pen 5. Kojie0anus 1 BOJIHBI.

Tema 1. Mexanuueckue Konebanus.

Komnebarensuas cucrema. CBoOOIHEIE KOJIEOAHUS.

I'apmonnueckue konedanusa. Kunemarnueckoe U TMHAMUYECKOE ONMMCAHME. DHEPreTUYECKOE ONMCAaHUE
(3aKOH COXpaHEHMsI MEXaHWYEeCKOW PHepruu). BoIBOA TMHAMUYECKOTO ONMUCAHUS TAPMOHUYECKHX KoJeOaHui
U3 UX HEPTeTUYECKOro U KWNHEMAaTUYECKOTO OITUCAHMS.

Ammntyaa u ¢asza koneOanuid. CBsi3b aMIUIUTY/IbI KOJeOaHWNH MCXOAHON BEIWYMHBI C aMILTUTYJaMHU
Kos1e0aHui €€ CKOPOCTU U YCKOPEHUS.

Ilepron u vacrora konebanumii. [lepron ManbiX cBOOOJHBIX KOJ€OaHUN MATEeMAaTHUYECKOTO MasTHUKA.
[leproz cBOOOIHBIX KoeOaHUI MPYKUHHOTO MasiTHUKA.

[Tonatue o 3aryxaromux KoyieObaHusix. BbeIHyXJeHHble KoneOaHus. Pe3onanc. Pe3oHaHcHas KpuBas.
Bnusinue 3aTyxaHus Ha BUJI P€30HAHCHOM KpHUBOH. ABTOKOJI€0aHus.

TexHnyeckue ycTpolcTBa M TEXHOJOTMYECKHE IPOLECCHI: METPOHOM, Yachl, Kadyeiau, MY3bIKAJIbHBIC
UHCTPYMEHTBHI, ceicMorpad.

Jemoncmpayuu.

3anuch KoaedaTeabHOro JABUKEHHUS.

HabntoneHne He3aBUCHMOCTH MepHO/ia MaNbIX KOJIeOaHUM rpy3a Ha HUTH OT aMIUTUTY/IbI.

WccnenoBanue 3aTyxaroumMx KojeOaHMNW U 3aBUCHUMOCTH Iepuojia CBOOOAHBIX KoOJI€OaHMM OT
COIIPOTHBIICHUS.

UccnepoBanue konebaHuii rpy3a Ha MACCUBHOM MPYKUHE C 1eNTbI0 ()OPMHUPOBAHUS TIPEICTABICHUM 00
UJ€aIbHOM MOJENN NPY>KMHHOTO MasiTHHUKA.

3aKOH COXpaHEHHsI SHEPTUHU IIPU KojIeOaHUsIX rpy3a Ha MpYyKUHE.

HccnenoBanue BbIHYXKICHHBIX KOJI€OaHUH.

Ha6mronenue pezonanca.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

N3mepenue nepuoia cBOOOAHBIX KOJIEOAHUN HUTSHOTO U MPYKMHHOTO MasiTHUKOB.

W3yueHne 3aKOHOB JBM)KEHUS TeJla B X0JIe KoeOaHui Ha yIIpyroM MojBece.

W3ydenue nBUKEHHS] HUTSHOTO MasiTHUKA.

[IpeoOpa3oBanue SHEPTUH B IPYKUHHOM MasiTHUKE.

HccnenoBanue yobIBaHUS aMIUIMTY/IbI 3aTyXaOIINX KOJeOaHUH.

HccnenoBanue BbIHYXKICHHBIX KOJIEOaHUH.

Tema 2. DnexmpomazcHummnoie Koaedanus.

Konebarenbubiii koHTYyp. CBOOOAHBIE 3JEKTPOMAarHUTHBIE KOJEOaHHWS B HMJICAUIBHOM KoJeOaTelTbHOM
koHType. ®Dopmyna Tomcona. CBA3b aMIUIMTyAbl 3apsja KOHJIEHCATOpa C aMIUIMUTYIOM CHJIbI TOKa B
KoJe0aTeIbHOM KOHTYpE.

3aKOH COXpaHEHUs SHEPTUHU B UACATLHOM KOjeOaTeIbHOM KOHTYpE.



3aryxaromue 3JeKTPOMarHuTHbIE KoeOanus. BeIHYKIeHHbIE JIEeKTpOMarHUTHbIE KOJIeOaHHs.

[TepemenHbIii TOK. MOIIHOCTh MEPEMEHHOTO TOKA. AMIUTMTYAHOE U AEHCTBYIONIEE 3HAYCHUE CHIIBI TOKA
Y HaINpsDKEHUS TP pa3IndHON popMe 3aBUCUMOCTH IIEPEMEHHOT0 TOKA OT BPEMEHH.

CuHyconaabHbI MEPEMEHHBIA TOK. Pe3ucTop, KOHAEHCATOp M KaTyllKa WHAYKTHBHOCTH B LENHU
CHUHYCOM/IaJIbHOTO IIEPEMEHHOI0 TOKa. Pe3oHaHc TOKOB. Pe30HaHC HanpsKeHU.

Wneanvublii Tpancdopmatop. [IponsBoactso, nepeaaya u noTpediIeHne AIeKTPUIECKOM SHEPTUH.

DKOJIOTMYECKHE PUCKH IIPU IIPOU3BOJCTBE IEKTpOodHEprun. KynbTypa UCIOIb30BaHUS IEKTPOIHEPTUU
B [TIOBCETHEBHOW KU3HM.

TexHuueckue yCTpOWCTBA M TEXHOJIOTMYECKHE IPOLECCHI: BJIEKTPUUYECKUN 3BOHOK, TIE€HEpPATOpP
MIEPEMEHHOT0 TOKA, JIMHUM 3JIEKTpOnepeiay.

Jemoncmpayuu.

CBO0OOIHBIE ANEKTPOMArHUTHBIE KOJIeOaHus.

3aBHCHUMOCTh YaCTOTHI CBOOOTHBIX KOJIEOaHUN OT MHIYKTUBHOCTH ¥ €MKOCTH KOHTYpa.

OciorpaMMbl 3JIEKTPOMarHUTHBIX KOJIEOaHUH.

I'enepaTop He3aTyXxaroMMX JIEKTPOMArHUTHBIX KOJIEOaHUM.

Mopaenb 37eKTpOMarHuTHOrO reHepaTopa.

BrIHYXIeHHBIE CHHYCOHIATbHBIE KOJICOaHMUS.

Pesucrop, karynika HHIYKTUBHOCTH U KOHJEHCATOP B LIETIH IEPEMEHHOI0 TOKA.

Pe3oHaHc npu nocnenoBaTeNbHOM COEUHEHUH PE3UCTOPA, KATYIIKU UHAYKTUBHOCTH U KOHJIEHCATOpA.

YCTpoiCTBO M MPUHLIKIT AeWCTBUS TpaHchopmaropa.

Mogenb TUHUY 3JEKTPOIIEpeIauH.

Yuenuueckuii sxkcnepumenm, nabopamopuvie padbomot, npAKMUKyMm.

Nzydenne tpanchopmaropa.

HccnepoBanue nepeMeHHOro TOKa 4Yepe3 MOCIEAOBATEIbHO COEAMHEHHBIE KOHAEHCATOP, KaTyIIKy M
pe3ucrop.

Habntoienue 3mekTpoMarHuTHOTO pe30HaHca.

HccnenoBanue paboThl HCTOYHUKOB CBETA B LIETIH [IEPEMEHHOT'O TOKA.

Tema 3. Mexanuueckue u 31eKmpoMaZHUMHbIE 60IHbL.

MexaHuueckrue BOJIHBI, YCIIOBUSI UX pacnpocTtpaHeHus. [lonepeunsle u mpoaosibHble BosHbL. [lepuon,
CKOPOCTb DPACIpPOCTPaHEHMs] M AJuHA BOJIHBL. CBONCTBA MEXAHMYECKUX BOJIH: OTPAKEHHUE, MPEIOMIICHHE,
uHTepdepeHus U udpaKius.

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

[ITymoBO€ 3arpsi3HEHNE OKPYKAIOWIEH CPEIbI.

ONEKTPOMAarHUTHHIE BOJIHBI. YCIIOBUSL W3JIyUYE€HHs 3JEKTPOMAarHUTHBIX BOJH. B3aumHass opueHTanus
BEKTOPOB B JIEKTPOMAarHUTHOM BOJIHE.

CBoiicTBa 3JEKTPOMArHUTHBIX BOJIH: OTPaXXCHHE, IpeIOMJIICHHE, MOJIipU3alus, HHTepdepeHuus u
TG paKIHS.

[Ikana 3eKTpoMarHuTHHIX BOJIH. [IpMeHeHe 3IeKTPOMAarHuTHBIX BOJIH B TEXHHUKE U OBITY.

[IpuHIMIIBI paroOCBA3U U TeNIEBUACHUS. Paaronokanus.

DNEKTPOMarHUTHOE 3arpsA3HEHNE OKPYKAIOIIEH CPEJIbI.

TexHuuyeckue yCTpoOHCTBA M MPaKTUYECKOE MPUMEHEHHE: MYy3bIKalbHbIE HHCTPYMEHTHI, panap,
panuonpuEéMHUK, TeIeBU30p, aHTeHHa, TenegoH, CBU-meub, ynbTpa3BykoBas AMAarHOCTHKA B TEXHHKE U
MEAUIINHE.

Jemoncmpayuu.

OO6pazoBaHue 1 pacIpOCTpaHEHUE MOMEPEUHBIX U MPOJI0IbHBIX BOJIH.

Konebmomieecs Te0 Kak HCTOYHUK 3BYKA.

3aBUCUMOCTD JJIMHBI BOJIHBI OT YaCTOTHI KOJI€OaHUH.

Habmtonenue oTpaxeHus U MpeoMIIeHUs MEXaHUUECKUX BOJIH.

Hab6monenue narepdepeHimy u udpakiind MeXaHUIeCKUX BOJIH.

AKyCTUYECKUI pE30HAHC.

CgolicTBa yabTpa3ByKa U €ro NpUMEHEHHUE.

HabmtoneHune cBsi3u rpOMKOCTH 3ByKa U BBICOTHI TOHA C aMILIMTYIOM U 9aCTOTOW KOJIeOaHUH.



HccnenoBanue CBOWCTB — 3JIEKTPOMAarHUTHBIX — BOJIH: OTPAKEHHME, IPEIIOMIIEHHE, IOJISpU3aLus,
mudpakmus, nHTepdepeHIus.

Oo6Hnapyxenue nH(PaKpacHOro U yIbTPa(UOIECTOBOTO U3ITyYSCHHH.

Yuenuueckuii sxkcnepumenm, nabopamopuvie padbomot, npaKmMuUKym.

N3ydeHue napamMeTpoB 3ByKOBOW BOJIHBI.

N3yuenune pacnpocTpaHeHUs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsimonuHeiHOE pacipoCTpaHEHHUE CBETA B OJJHOPOAHOM cpene. JIyd cBera. ToueyHbI ICTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI OTpakeHWsI cBeTa. llocTpoeHne H300paKEHUN B IUIOCKOM 3€pKaje.
Cdepuueckue 3epkarna.

[Ipenomnenne cBera. 3akOHBI MpelOMJICHHS CBeTa. AOCONIOTHBIA IOKa3aTesib IPETOMIICHUS.
OTHOCUTENBHBIA TOKa3aTenab MnpeaomiieHHs. 11oCTOSHCTBO 4acTOThl CBETa M COOTHOUIEHUE JUIMH BOJIH IIPU
IIEPEX0/1€ MOHOXPOMATHUUYECKOT0 CBETA YEPE3 IPAHUILY pa3Jiena JBYX ONTUUYECKUX CPE.

Xon ny4eit B mpu3me. Jucnepeus ceeta. CiioxHBIN cocTaB 6emoro ceera. L[Ber.

[Tonnoe BHyTpeHHEe oTpaxenue. IIpenenpHbIi yroil MoaHOro BHyTPEHHErO OTPaKEHMS.

Cobuparone u pacceuBaromue JuH3bL. ToHkass nuH3a. DOKYyCHOE pacCTOSHHME M ONTHYECKas CHUIia
TOHKOW JMH3BL. 3aBHCUMOCTh (DOKYCHOTO pACCTOSHUS TOHKOM c(epUdYecKOd JHH3BI OT €€ TeOMETpUU U
OTHOCHUTEJILHOTO NTOKAa3aTesIsl IPEIOMIICHUS.

@opMyIia TOHKOW JIMH3BIL. Y BEJIMYECHHE, 1aBAEMOE JIMH30M.

Xox myda, OpOoUIeANIero JUH3Y MO0l IPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOW onTudeckoil ocu. [locrpoenune
M300pakeHN TOYKU M OTPE3Ka MPSIMOM B COOMPAIOIINX M PACCEUBAIOIINX JIMH3aX U X CHCTEMaX.

OnTuueckue nmpubdopsl. Paspemaronias ciocoOHOCTh. ['11a3 Kak onTudeckas cucrema.

[Ipenensl IPUMEHUMOCTH T€OMETPUUYECKON ONITHKH.

BonnoBas ontuka. Wutepdepenmus cera. KorepeHTHbIEe HMCTOYHHUKH. YCIOBUS HaOIIOJCHUS
MaKCHUMyMOB U MUHMMYMOB B MHTEP(EpPEHIIMOHHON KapTHUHE OT JBYX KOI€pEHTHBIX MCTOYHHUKOB. [Ipumepsl
KJIACCMYECKUX UHTEP(HEPEHIIMOHHBIX CXEM.

Hudpakus ceera. JudpakuvoHHas pemérka. YciaoBue HaOMIOJEHHS TJABHBIX MAaKCUMYMOB IpH
Na/IEeHU MOHOXPOMAaTHYECKOr0 CBeTa Ha IU(PAKIIMOHHYIO PEHIETKY.

[Tonspusanus ceera.

TexHuueckue ycTpoHCTBA M TEXHOJOTHMUECKHE IIPOLECCH: OYKH, JyIa, Mepuckom, (oroanmapar,
MHUKPOCKOII, TPOEKIIMOHHBIN anmnapaT, IPOCBETICHUE ONTUKHU, BOJIOKOHHAS ONTHKA, TU(PaKIIMOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHbBI OTPa’KEHHUS CBETA.

HccnenoBanue NpenoMiIeHNs CBETA.

Habintoienne noaHoro BHyTpEeHHEro oTpaxkeHus. Mojiens cBeToBoa.

HccnenoBanue xo/1a CBETOBBIX IIYYKOB UEPE3 MNIOCKONAPAIUIENBHYIO IUIACTUHY U IPU3MY.

WccnenoBanue cBONCTB N300paKeHH B TMH3aX.

Monenn MUKpOCKOIa, TENECKOIIA.

HaGmronenue nnrepdepeHimu ceera.

HaOmroieHre BETOB TOHKUX IUIEHOK.

Ha6mronenue qudpakiuum cera.

N3yuenne qupakinOHHON PEIETKH.

Habmonenne nudpakiinoHHOTO CIIEKTpa.

Habmtonenue nucnepcuu cBeta.

Habmoienue nonsipusanuu cBera.

[IpumeHneHne noIIpOUI0B IS U3yUEHUS MEXaHNYECKUX HAIPSDKEHUH.

Yuenuueckuit sxcnepumenm, nabopamopnusie pabomel, npaKkmuxym.

N3mepenue nokasaresns NpeaoMIIEHUs CTEKIIA.

Hccnenoanue 3aBucUMOCTH (POKYCHOTO PacCTOSIHUS OT BellecTBa (Ha MpUMEPE KUAKUX JIHH3).

W3mepenune pOKyCHOTO pacCTOSIHHSI PACCEUBAIOIINX JIUH3.

[Tonydenne n300pakeHus B CUCTEME U3 TUIOCKOTO 3€pKaia U JIMH3BI.

[Tony4yenue n300paXkeHNs B CHCTEME U3 IBYX JIUH3.

KoHcTpyrpoBaHue TEIECKOMYECKUX CUCTEM.



Habmtonenue nudpakuuu, nHTEp)EpeHny 1 MOISPU3aLuU CBETA.

N3yuenune nonsipusanuu cBeTa, OTPAXKEHHOTO OT MOBEPXHOCTH TUIIEKTPHKA.

N3yuenne naTephepeHInn Ja3epHOro U3IyYeHUs Ha IBYX LIETsAX.

Habmonenue nucnepcuu.

HaGmonenue u uccnenoBanue 1upakiinoOHHOTO CIIEKTPA.

N3mepenne 1mHbl CBETOBOM BOJIHBI.

[Tonmy4yeHue cniekTpa U3JIy4eHHs CBETOAMOA IPHU MOMOIIH AU(DPAKIIMOHHON PEIIETKY.

Pa3znes 6. OcHOBBI crieMAJILHOH TEOPHUH OTHOCHTEJIBLHOCTH.

I'panuubpl  NpUMEHMMOCTH — KJIacCUYEeCKOW — MexaHukd.  [locTymarsl  cienMalbHOM — TEOPUM
OTHOCHUTEJIbHOCTH.

[IpoctpancTBeHHO-BpeMeHHOW uHTepBad. [IpeoOpazoBanust Jlopenma. VYciaoBue NPUUYUHHOCTH.
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJIEHUE BPEMEHH U COKPALICHUE JUINHBI.

DHeprusi ¥ UMNYJIbC PEISATUBUCTCKON YaCTHUIIBI.

CBs13b MaccChl € YHEPrUel U UMITYJILCOM PEISTUBUCTCKOM YaCTULIBI. DHEPTUsI OKOSL.

TexHuueckue ycTpoicTBa M TEXHOJIOTMYECKHE IIPOLECCHI: CIIyTHUKOBBIE NPUEMHUKH, YCKOPUTEIH
3apsKEHHBIX YaCTULL.

Y4eHnueckuit IKCIEPUMEHT, J1abopaTOpHbIE PA0OTHI, IPAKTUKYM.

Omnpenenenre UMITYJIbCA U SHEPTUU PEIATUBUCTCKUX yacTHIl (1Mo ¢doTorpadusM TPEKOB 3apsHKEHHBIX
YaCTHI] B MArHUTHOM TI0JIE).

Paznen 7. KBanroBasi ¢pusuka.

Tema 1. Kopnyckynapno-60onanoeoit oyanusm.

PaBHOBecHOe TeruioBoe u3NyueHue (M3nyueHue abCoNOTHO u€pHOro Tena). 3aKoH cMmelieHus BuHa.
['unoresa I1nanka o kBaHTax.

@DOTOHBI. DHEPTUS U UMITYJIbC (DOTOHA.

®otordpdexr. Ompitet A. I'. CromeroBa. 3akonsl ¢orodpdexra. YpaBHeHHe OIWHINTEHHA IS
dbotoaddekra. «KpacHas rpanuma» Gorodddexra.

JlaBnenue cBeTa (B YAaCTHOCTH, JaBJICHHE CBeTa Ha aOCOJIIOTHO TOTJIONMIAIOIIYI0 U aOCOIIOTHO
oTpaxkarotyro nosepxHocts). OnbiTsl 1. H. JIeGenena.

BonnoBeie cBoiictBa uactuin. Bomubel ne bpoitns. [nuna BosmHbl ne bpoitns u pasmepsl oOnacTu
JOKAIM3aIMKA  IBUXKYIIeicss 4dacTuipl. KopmyckynspHO-BOIHOBOM ayanu3Mm. Jludpakuus s1eKTpoHOB Ha
KpHUCTaax.

Crnenuduxa n3mepenuit B Mukpomupe. CooTHoleHus: HeonpeaenéHuoctel I eiizendepra.

TexHuuyeckue ycTpoicTBa M TEXHOJOTMYECKHE IMPOLIECCHl: CHEKTPOMETpP, (OTOINEMEHT, (OTONATUHK,
TYHHENbHBIM MUKPOCKOTI, COTHEYHAs OaTapesi, CBETOIUO/I.

Jemoncmpayuu.

®oTodddeKT Ha YCTaHOBKE C IMHKOBOM MIIACTHHOM.

HccnenoBanue 3akoHOB BHEITHETO PoTOdPeKTa.

HccnenoBanue 3aBUCMMOCTH CONIPOTHUBIIEHUS TIOJTYITPOBOJHUKOB OT OCBEILIEHHOCTH.

CBeToauOI.

Conneunas 6artapes.

Yuenuueckuii sxkcnepumenm, nadbopamopnsvie padomot, npaKmuKym.

HccnenoBanue poropesucropa.

N3mepenne nocrosinaol [1nanka Ha ocHOBe rccnenoBanus Gororddexra.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA YEPE3 CBETOAMO OT HAIPSIKEHHUSL.

Tema 2. Duzuka amoma.

OnbITHI 1O UCCIEAOBAaHUIO CTpOeHUs aToMa. [Inanerapuas moaens atoma Pesepdopaa.

[Tocrynatel bopa. U3nyuenue u nornouieHue GOTOHOB IpU MEPEX0JIE aTOMa C OJHOTO YPOBHS SHEPTUU
Ha JPYTrOM.

Bunel ciektpoB. CrieKTp YpOBHEHM SHEPTUM aToMa BOJOPO/IaA.

CnoHTaHHOE U BBIHYXKJEHHOE U31y4ueHue ceera. Jlasep.

TexHuyeckue ycTpoiicTBa U TEXHOJOTHUYECKHE MPOLIECCHI: CIIEKTPAIbHBIN aHAIN3 (CIEKTPOCKOMN), Jiaszep,
KBaHTOBBI KOMITBIOTED.

Hemoncmpayuu.



Monens onbita Pesepdopaa.

Hab6mronenne nuHeHvYaThIX CIIEKTPOB.

YCTpOoUCTBO U JEUCTBUE CYETUMKA HOHUZUPYIOIIUX YACTHULL.

OrnpenenieHne JIMHBI BOJIHBI JIJA3EPHOTO U3JIY4YECHHUS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKmuxym.

Hab6mronenue nuHeHyaToro criekTpa.

HccnenoBanue CekTpa pa3peskeHHOI0 aTOMapHOTO BOJIOPO/Ia M M3MEPEHUE TOCTOsSSHHON Punbepra.

Tema 3. Quzuka amomHo20 A0PaA U INEMEHMAPHBIX YACHUY,

Hyknonnas mozaens siipa ['eiizen6epra—Banenko. 3apsan siapa. MaccoBoe uncio siipa. M3otomnsl.

PannoaktuBHOCTH. Anb(a-pacnas. IIESKTPOHHBIA U MMO3UTPOHHBIN OeTa-pacnaa. ['amMmma-usnydeHue.

3aKkoH paJAMOAaKTUBHOIO pacnana. PanumoakTuBHblE H30TONBI B Ipuponae. CBONHCTBA MOHU3UPYIOLIETO
u3nyyeHus. BnusiHue paaroakTHBHOCTH Ha )XKMBbIE opraHu3Mbl. EcTecTBeHHbIN (oH n3nmyueHus. Jlozumerpus.

DHeprust CBA3HM HYKJIOHOB B sizipe. SnepHbie cuiibl. JleekT Macch sapa.

Snepusie peakuuu. JlenmeHue u cuHTe3 sAnep. SAnepHsie peaktopbl. Ilpobrmembl  ympaBiseMoro
TEPMOSAIEPHOIO CUHTE3a. DKOJIOTUYECKUE aCIIEKThl Pa3BUTHUS SAEPHON SHEPreTHUKU.

Meroabl perucTpaluuy U UCCIEI0BAHMS JIEMEHTAPHBIX YACTHULL.

®dyHaamMeHTaabHble B3auMojeiicTBus. bapuonsl, Me30HbI U sentoHsl. Ilpeacrasnenue o CranaapTHOM
Mozenu. KBapk-riitooHHast MOJeib aJpOHOB.

®dusuka 3a npenenamu CrannapTHod Mojenu. TéMHast MaTepust U TEMHAsi SHEPTHsL.

EnunctBo duznueckoil KapTUHBI MUpA.

TexHudeckue ycTpOMCTBA M TEXHOJIOTMYECKHE ITPOLIECCHI: JO3MMETp, KaMmepa BuiibcoHa, saepHbIN
peaxkTop, TEpMOsIIEPHBINA PeakTop, aToMHast 00M0a, MarHUTHO-pE30HaHCHAsI TOMOrpadus.

Yuenuueckuit sxcnepumenm, nabopamopnusie pabomul, npaKmuxKym.

HccnenoBanue TpeKoB YacTHil (110 TOTOBBIM GoTorpadusim).

HccnenoBanue paguoakTUBHOTO (DOHA € MCTIOJIb30BAaHHEM J03UMETPA.

N3ydenue normiomuieHus: 6eTa-4acTUl] aIFOMUHHUEM.

Pa3nea 8. DiieMeHTHI ACTPOHOMMY U ACTPO(PU3UKH.

Oranel pa3BUTUA  acTpoHOMMH. IIpukiagHOe M MHUPOBO33PEHUYECKOE 3HAUYEHUE ACTPOHOMMUH.
[IpMeHMMOCTh 3aKOHOB (PU3UKHU I 00BICHEHUS PUPO/Ibl KOCMUYECKHX OOBEKTOB.

MeToapl acTpOHOMHYECKHX HccienoBaHui. COBpEMEHHBIE ONTHYECKHE TEJIECKOIbI, PaJuOTEIECKOIbI,
BHeaTMocC(epHasi aCTPOHOMHSI.

Bun 3Bé3aH0r0 HebGa. Co3Be3nus, sspkue 3BE3/bl, MJIAHETHI, UX BUAUMOE JIBHKEHHE.

ConneuHas cucrema.

Connue. Conneuynas aktuBHOCTh. McTounuk sHeprun ComHia U 3BE37.

3BE31pl, X OCHOBHBIE XapaKTEPUCTUKH. J[MarpaMMa «CHEKTpaJIbHbII KJIACC — CBETHUMOCTBY». 3BE3IbI
IJIABHOM IOCIIEA0BATENBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTbY Ul 3BE3]1 INIABHOM MOCIJIEOBATEIbHOCTH.
Buytpennee crpoenue 3B€37. CoBpeMEHHbIE PEICTaBICHUS O IPOUCXOKICHUH U 3BoJtonn CoJHIa U 3BE3].
Oransel KU3HU 3BE3 .

Muieunsiii [Tyt — Hama [Namaktuka. [lonoxenne n auxkenne ConHua B ['amaktuke. TUNBI rajgakTHK.
Panuoranaktuku u kBazapel. UEpHbIE ABIPHI B A/Ipax rajJakTHK.

Bcenennas. Paciiupenue Beenennoit. 3akon Xa06ina. Pa3beranue ranaktuk. Teopust bonbiioro B3pbiBa.
PennkroBoe usnyueHue.

Macmrabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnsie npo0iaeMbl aCTpOHOMUHU.

Yuenuueckue nabnrooenus.

HaGmionenuss 3BE3gHOro Heba HEBOOPY)KEHHBIM TIJIA30M C  HUCMOJIB30BAHUEM  KOMIIBIOTEPHBIX
MPWIOKEHUHN IS ONpEeeNIeHUs MOJI0KEeHNS HEOECHbIX 0ObEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/US
CeBepHOro nostymapus 1 sipkue 3BE3/bl.

Ha6mronenus B Teneckon JIyHbI, TUTaHET, TYMAaHHOCTEH M 3BE3AHBIX CKOTUICHHH.

Pu3nyecKuil NPaKTHKYM.

CnocoObl  m3MepeHHsi (U3MYECKUX BEJIMYMH C HCIOJIB30BAHMEM AaHAJOTOBBIX M IUGPOBBIX
U3MEPUTENBHBIX NPUOOPOB M KOMITBIOTEPHBIX JAaTYMKOBBIX CHCTEM. AOCOJIOTHBIE M OTHOCHTENbHBIC
MOTPEITHOCTH U3MEpeHUH hU3uIecKrX BenrurH. OleHKa TPaHuUIl TOTPEITHOCTEH.



[IpoBeeHne KOCBEHHBIX H3MEpPEHHM, MCCIEJOBAaHUN 3aBUCUMOCTEH (DM3NYECKUX BEJIMYUH, MpPOBEpKa
IPE/UIOKEHHBIX THIOTe3 (BBIOOD M3 paboT, ONMUCAHHBIX B TEMATUYECKUX pas3lienax «YUYeHHUYECKHH
HKCHEPUMEHT, JIAOOPATOPHBIE PAOOTHI, MPAKTUKYM).

O6o0maree NoBTOPEHNUE.

O06o0mieHne U cucTeMaTU3alus COAEpP KaHus pasaenoB Kypca «MexaHukay, «MonekynsipHas (pus3uka u
TepMOJMHAMUKa», «DieKTpoauHaMuka», «Konebanus u BodHb), «OCHOBBI CIELUAIBHOW TEOPUU
OTHOCUTENIbHOCTHY, «KBaHTOBast prsuka», « DINeMEHTH aCTPOHOMHHU U aCTPOPUZUKI.

Ponp pu3MKM UM acTpOHOMHM B SKOHOMHYECKOH, TEXHOJOIMUECKOH, COLMANbHOM M 3THUYECKOH cdepax
JESATEeIbHOCTH 4YeJOBEKa, POJb U MeCTO (M3MKM M aCTPOHOMHHM B COBPEMEHHOW HAy4YHOH KapTHHE MHpa,
3HAYCHHE OIMUCATEIBHOM, CHCTEMATH3UPYIOIICH, OOBSICHUTEILHON M MPOTHOCTUYECKON (QYHKIMH (Pu3nueckon
TEOpHUH, pONib (PU3MYECKON TeOpuu B (OPMHPOBAHUU TPEACTABICHUN O (PU3UUECKON KapTHHE MHUPA, MECTO
¢bu3n4ecKkoil KapTHHBI MHUpa B O0IIEM Psly COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEICTaBIECHUI O IPUPOJIE.

Me:xnpeameTHbie CBSI3H.

W3yuenne kypca ¢uszuku yriayOnéHHoro ypoBHA B 11 kilacce ocylecTBiseTcss ¢ y4y€ToM
COZIePIKATENBHBIX MEXIIPEIMETHBIX CBS3eH C KypcaMH MaTeMaTWKH, OWOJIOTUH, XUMHH, Treorpaguu u
TEXHOJIOTUH.

Mesicnpeomemnole nOHAMUA, CEA3AHHBIE C U3YUEHUEM MEMO008 HAYYHO20 NO3ZHAHUA:® SIBICHUE,
Hay4yHblil ¢akT, Trunoresa, (ulMyecKkas BEIMYMHA, 3aKOH, Teopus, HaOIIOJEHUE, SKCIEPUMEHT,
MOJICIIMPOBAaHNE, MOJIENIb, H3MEpPEHHe, MOTPEHIHOCTH W3MEPEHUH, W3MEpHUTEeNbHbIE MPHOOPHI, IH(pOBas
nabopaTopusl.

Mamemamuka: peumieHHe CUCTEMBI ypaBHEHHH. TpuroHoMmerpuyeckue (YHKIHH: CHHYC, KOCHHYC,
TaHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. BEKTOPHI M X IMTPOEKIMKA Ha OCH KOOPJIMHAT,
CIIO’)KeHHE BEKTOpoB. [IpomsBoaHble »dreMeHTapHbIX (yHKIuA. [Ipu3Haku 1OMO0MS TPEYroJbHHUKOB,
oIpeJiesIeHUe MIIOLIAIU MIIOCKUX GUryp u o0bEMa Tel.

buonozua: snekrpuyeckue sBIEHUS B )KUBOW NPHUPOAE, KojieOaTeIbHbIE IBUKEHUS B )KMBOW MPUPOJE,
9KOJIOTMYECKHUE PUCKHU IIPU MPOU3BOACTBE DJIEKTPOIHEPIUHU, DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKpYXKarolleu
Cpelbl, yAbTPa3ByKOBas IMarHOCTUKA B MEAUIIMHE, ONITUYECKHUE SIBJICHUSI B )KUBOM MPUpPOJE.

Xumus: CTpOGHHE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKas CTPYKTypa TBEPIABIX Te€J, MEXaHU3MBbI
o0pa30BaHMs KPUCTATUINYECKON PEIIETKH, CIEKTPAJIbHBIN aHAIN3.

TI'eozpaghusa: MarHuTHBIE TOMOCA 3€MIIM, 3aJIS)KU MAarHUTHBIX Py, (OTOCHEMKA 3€MHON MOBEPXHOCTH,
ceiicmorpad.

Texnonozua: TNpUMEHEHHE TOCTOSHHBIX MAarHUTOB, 3JIEKTPOMArHWTOB, 3JEKTpoJBUTaTeNnb Skoowu,
reHepaTop IMEPEeMEHHOr0 TOKa, WHIAYKIMOHHAs IeYb, JIMHUU JJIEKTpoIlepesad, 3JIEeKTpOABHUIaTelb, panaap,
panuonpuEéMHUK, TeJIeBH30p, aHTeHHa, TenedoH, CBYU-meub, ynbTpa3BykoBas IHArHOCTHKA B TEXHUKE,
MIPOEKIIMOHHBIN armapar, BOJOKOHHAas ONTHKA, COJHEYHas Oarapesi, CIYyTHUKOBbIE NPUEMHUKH, sJI€pHAs
JHEPreTHKA U DKOJOTMYECKHUE aCIIEKThI €€ Pa3BUTHS.

INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUS INPOI'PAMMBI 110 ®U3UKE HA YPOBHE
CPEJHEI'O OBLIEI'O OBPA3OBAHUAJIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE Pe3yJIbTaThl OCBOCHHs yueOHOro mpeamera «PHU3UKa» JOIKHBI OTPaXKaTb TOTOBHOCTh U
CIOCOOHOCTh 00YYaroIIMXCS PYKOBOJCTBOBATHCS CHOPMHUPOBAHHONW BHYTPEHHEM MO3UIMEH JHYHOCTH,
CHCTEMOW  ILIEHHOCTHBIX  OpHMEHTAlM{, MO3UTHUBHBIX BHYTPEHHHUX  YOSKIEHHH, COOTBETCTBYIOLIUX
TPAAUIIUOHHBIM LECHHOCTAM pOCCI/II\/’ICKOFO O6HI€CTBa, paCiupC€HUC )KU3HCHHOI'O OIIbITA U OIIbITa ACATCIIBHOCTHU
B IIPOLIECCE pPeATIU3allMi OCHOBHBIX HAIPABIEHUN BOCIIUTATEIBLHOMN ACATEIBHOCTH, B TOM YHCJIE B YACTH:

IPAXKAAHCKOI0 BOCIIMTAHMSA:

e chOpPMHPOBAHHOCTD IPAKIAHCKON MO3UIUH 00YUAIOIIEroCs KaK aKTUBHOTO M OTBETCTBEHHOT'O YJIeHa

poccuiickoro o0IIecTBa;

® [IPUHATHE TPATULMOHHBIX OOIIEYETOBEYECKIX IT'YMAHUCTHUECKUX U IEMOKPATHUECKUX LIEHHOCTEH;

® TOTOBHOCTb BECTH COBMECTHYIO JIEATEIIBHOCTh B MHTEPECAX I'PaKJaHCKOr0 OOIIECTBA, y4aCTBOBATH B

CaMOYIIpaBJIECHUH B 00pa30BaTEeIbHOW OpraHu3aliiy;



e yMEHHE B3aMMOJICHCTBOBATh C COIHUAIBHBIMU HMHCTHUTYTAMH B COOTBETCTBUU C UX (YHKUUSAMHU U
Ha3HAYCHHEM,;

® TOTOBHOCTb K T'YMaHHUTapHOH U BOJIOHTEPCKOH 1EATEITLHOCTH.

NATPHOTHYECKOT0 BOCIIMTAHMS:

e chOPMHPOBAHHOCTb POCCUHUCKOM Ipa)1aHCKOW UAEHTUYHOCTH, IaTPUOTU3MA;

® [ICHHOCTHOE OTHOILEHHE K TOCYJapCTBEHHBIM CHMBOJIaM, JOCTM)KEHUSIM POCCHUMCKHMX YUYEHBIX B
obnacTu (GU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

e chOpPMHPOBAHHOCTb HPABCTBEHHOI'O CO3HAHMSI, STUYECKOIO TIOBEJICHHUS;

® CrHOCOOHOCTh OLICHMBATh CUTYallMl0 M IPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYACh Ha
MOpaJIbHO-HPABCTBEHHbIE HOPMBI U [IEHHOCTH, B TOM YHCJIE B ACATEIBHOCTH YYEHOTO;

® OCO3HaHME JUYHOI'O BKJIAJa B IOCTPOEHHUE YCTOMYMBOTO Oy IyILETrO.

3CTETHYEeCKOr0 BOCIIMTAHUSA

® HCTETUYECKOE OTHOIIEHHE K MHpY, BKJIKOYas HCTETUKY HAyYHOI'O TBOPYECTBA, IPHUCYIIETO

¢bu3nveckoit Hayke.
TPY/A0BOI0 BOCIIUTAHMA:

e WuHTEpeC K pas3auyHbIM chepaM NpodecCHOHANBHON AEATENBHOCTH, B TOM YHCJIE CBS3aHHBIM C
GU3MKOM ¥ TEXHUKOW, yMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOp Oyaymel mnpodeccun wu
peann30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE IJ1aHBI;

® TOTOBHOCTb M CITOCOOHOCTH K 00pa30BaHHIO M CAaMOOOPa30BaHHIO B 001aCcTH (DU3UKU HA MIPOTSHKEHUH
BCEU JKU3HHU.

IK0JIOTHYECKOr0 BOCIIMTAHUS:

¢ chOpPMHPOBAHHOCTH KOJIOTUYECKON KYJIbTYpHI, OCO3HAHHE TIIOOATBHOTO XapaKTepa IKOJIOTHIECKUX
pooem;

® [UIAHUPOBAaHHE U OCYILECTBIEHUE JEHCTBUM B OKpyXarolleil cpeae Ha OCHOBE 3HaHMS Liejiel
YCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA;

® paclIMpeHHE OMbITa JEATEIBHOCTH SKOJIOIMUECKON HalpaBI€HHOCTH HAa OCHOBE UMEIOIIMXCS 3HAHUI
o Qu3ukKe.

HEHHOCTH HAYYHOI0 NO3HAHUSA:

e chopMHpPOBAaHHOCTP MHMPOBO33PEHMS, COOTBETCTBYIOIEIO COBPEMEHHOMY YpPOBHIO pPa3BUTHS
(bu3nuecKoil HayKu;

® O0CO3HaHHE IEHHOCTH HAy4YHON [esATeNbHOCTH, T'OTOBHOCTb B IIpolecce H3ydyeHHs (U3UKH
OCYILIECTBIIATh MPOEKTHYIO U UCCIIEI0BATENbCKYIO EATEIbHOCTh MHANBUIyaJIbHO U B IPYIIIE.

METAINIPEIAMETHBIE PE3YJIbTATHI

ITo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE Y4eOHbIe eliCTBUS
ba3oBble Jjornueckue aeMcTBus:
®  CaMOCTOSITETHLHO (POPMYITUPOBATH M AKTYaJIM3UPOBATH MPOOIEMY, paCCMAaTPUBATh €€ BCECTOPOHHE;
®  OMNpENCISITh IENH IeATeTLHOCTH, 3a7aBaTh MapaMeTPhl U KPUTEPUHU UX TOCTHKCHUS;
L] BBIABJIIATH SaKOHOMepHOCTI/I nu HpOTI/IBOpeLH/ISI B paCCManI/IBaeMBIX q)HSquCKI/IX SIBJICHUAX
e pa3pabaThiBaTh IUIAH PEMICHHS MTPOOJIEMBI ¢ YYETOM aHAIM3a WMEIOIMIMXCS MaTepUabHBIX H
HEMaTepHUaIbHBIX PECYPCOB;
® BHOCUTb KOPPEKTHBBI B JI€ATE€IbHOCTh, OLICHMBATh COOTBETCTBHE PE3YJIbTATOB IIEJISIM, OLIEHUBATH
PHUCKH MOCIEACTBUN AESATENbHOCTH;
® KOOPJIMHHUPOBATH U BBINOIHITH Pa0OTY B YCIOBHUSX PEATLHOT0, BUPTYAIbHOTO U KOMOMHHUPOBAHHOTO
B3aHMOJICHCTBUS;
® Ppa3BUBATh KPEATUBHOE MBINIJICHUE TP PEIICHUHN KU3HEHHBIX TPOOJIEM.
Bba3oBrble ucciaenoparelbcKue AeiCTBHA:
® BJAJCTh HAYYHON TEPMHHOJIOTUEH, KITFOUEBBIMH MTOHATUAMHI U METOAAMHU (PU3UUECKOM HAYKH;



BJIaJIETh HAaBBIKAMH Y4EOHO-MCCIIEOBATEIBCKON U MPOEKTHON NEeATeNbHOCTH B 00JacTH (PHU3HUKH,
CIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TIOMCKY METO/IOB pelieHHs 3a7a4 (pru3nyeckoro
COJIep KaHusl, IPUMEHEHUIO Pa3IMYHBIX METOIOB MTO3HAHUS;

BJIAJETh BUAAMU JEATEIBHOCTH IO TMOJYYEHHIO HOBOTO 3HAHHs, €ro HMHTEPIpETaluH,
peoOpa3oBaHUIO0 M MPUMEHEHHIO B PA3JIMYHBIX YYEOHBIX CHUTYAIMSIX, B TOM YHCJE MPH CO3JIaHUM
y4eOHBIX TPOCKTOB B 00JIACTH (PU3HKH;

BBISIBIIITh TIPHYUHHO-CIICAICTBEHHBIE CBSA3M M aKTyalM3HpPOBATh 3a/ady, BBIIBUTATh TUIOTE3y e
peleHusI, HaXOUTh apryYMEHTHI JJIsl I0OKa3aTeIbCTBA CBOMX YTBEPXKICHUH, 3a/laBaTh MapaMeTpbl H
KPUTEPHUH PELICHHUS;

aHAJM3UPOBATh TOJYYCHHBIC B XOJI€ PEIICHHS 3aJaud pe3yJbTaThl, KPUTUYCCKH OIECHHBATH HX
JIOCTOBEPHOCTb, IPOTHO3MPOBATh U3MEHEHHE B HOBBIX YCIIOBHSIX;

CTaBUTh M (POPMYyIHpPOBaTH COOCTBEHHBIE 33JauM B 0Opa30BATENbHOMN NESATEIHLHOCTH, B TOM YHUCIIE
[IPU U3y4eHUH (DUBHKH;

JlaBaTh OLICHKY HOBBIM CUTYAIIUsIM, OLEHHUBATh IPUOOPETEHHBIN OIIBIT;

YMETh MIEPECHOCUTD 3HAHUS 110 (PU3UKE B MPAKTHUECKYIO 00J1aCTh )KU3HEICSITEIBHOCTH,

yYMETh HHTEIPUPOBATh 3HAHUS M3 Pa3HBIX NMPEIMETHBIX 00JIACTEIH;

BBIJIBUTATh HOBBIE UJICH, IPEJIaraTh OPUTHHAIBHBIE MTOIXObI M PEILICHHS;

CTaBUTH IPOOJIEMBI U 33]a4H, JOITYCKAIOIINE aJTbTEPHATUBHBIEC PELICHUS.

Pa6ora ¢ undopmanmeii:

BJIQJICTh HaBBIKAMH MOJy4eHHsS WHQpopManuu (U3NYECKOTO COACPIKAaHUS M3 HCTOYHHKOB Pa3HBIX
TUIIOB, CAMOCTOSITENIbHO OCYILECTBJIATh TIOUCK, AaHaJM3, CHUCTEMATU3allMI0 M HHTEPIPETAIHIO
nHGOPMAINY PAa3IMYHBIX BHIOB U ()OPM TIPEICTABICHUS;

OLICHUBATh JJOCTOBEPHOCTh MH(OPMAIIHH;

UCIIOJB30BaTh CpPEICTBa HMHMOPMAIIMOHHBIX M KOMMYHHUKAIMOHHBIX TEXHOJOTHA B pEIICHUH
KOTHUTHBHBIX, KOMMYHHKATHBHBIX W OpraHM3allMOHHBIX 3aJad C COOJIIOJCHHEM TpeOOBaHMIA
SPrOHOMUKH, TEXHUKU O€30MaCHOCTH, TUTHEHBI, PECYPCOCOEPEXKEHHS, TPABOBBIX U 3TUYECKUX HOPM,
HOpM MH(OPMAIIMOHHON 6€30MaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOTO COACpKAHMSI B pA3NIMYHBIX (opmarax ¢ y4yéTOM Ha3HAUYEHUS
nHpopMallMd W LENEeBOM ayIuTOpUH, BbIOMpas ONTUMalIbHYIO (QOpMYy MpenCTaBICHUS U
BU3YaIH3aIUH.

KOMMyHI’IKaTl/IBHbIe YHUBEPCAJIbHBIC y‘leﬁl—lble JeHCcTBHUA:

OCYILECTBIATH OOILIEHHE HA YpPOKaX (PU3MKU U BO BHE-YPOUHOU JESITEIbHOCTH;

pacrno3HaBaTh NPEANOCHUIKA KOH(IMKTHBIX CUTYalMi U cMAr4aTh KOH(QIUKTHL;

Pa3BEPHYTO U JJIOTUYHO U3J1araTh CBOIO TOUKY 3pEHUS C UCIOIb30BAHUEM A3BIKOBBIX CPE/ICTB;
MMOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAH/IHON U HHINBUAYAIbHON pabOThI;

BBIOMpATh TEMATUKY U METOJbl COBMECTHBIX JEHCTBUI C y4ETOM OOIMX MHTEPECOB U BO3ZMOXKHOCTEH
Ka)KJI0TO WieHa KOJIJIEKTUBA;

IIPUHUMATD 1I€JI1 COBMECTHOW NIE€ATEIbHOCTH, OPraHU30BBIBATH U KOOPAUHUPOBATH NEHCTBUS IO €€
JOCTUKEHHUIO: COCTABIIATh IUIAH JEHCTBHUM, pacHpelneisTb POJIM C y4ETOM MHEHHMM YYaCTHMKOB,
00CYyXXIaTh pe3ylbTaThl COBMECTHOU pabOThI;

OLIEHUBATh Ka4yeCTBO CBOET0 BKJIAJa M KaXKIAOr0 yYacTHHKA KOMAaHIbl B OOIIMH pe3ynabTaT IO
pa3paboTaHHBIM KPUTEPUSIM;

IIpeyiaraTb HOBbIE MPOEKTHI, OLIEHUBATh UIEH C NO3ULMU HOBU3HBI, OPUTMHAIBHOCTH, IPAKTUYECKOU
3HAYUMOCTH;

OCYILECTBIATh IO3UTHBHOE CTPATETHYECKOE TIOBEJEHUE B PA3JIMYHBIX CUTYalUsIX, MPOSIBISTH
TBOPYECTBO U BOOOPAKEHUE, OBITh MHUIIHATHBHBIM.

PeryasiTuBHble yHUBepPcaJIbHbIE YUeOHbIE /1eiiCTBUSA
Camoopranuszaums:

CaMOCTOSITENIbHO OCYIIECTBIIATH MMO3HABATEIbHYIO JESTEIBHOCTh B 001aCTH (DU3UKU U aCTPOHOMHMH,
BBISIBJIATH IPOOJIEMBI, CTABUTh U (POPMYIMPOBATH COOCTBEHHBIE 3a]1a4H;



CaAMOCTOJSTCIIBHO COCTABJIATH ITIJIaH peH_IeHI/ISI paC‘IéTHBIX 1 Ka4CCTBCHHBIX 3aJad, IIJIaH BBIIIOJIHCHUSA
MPAKTUYECKOW paboThl C y4ETOM WMEIOIIUXCS PECypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U
MPEOYTEHHUI;

aaBaThb OLIGHKy HOBBIM CI/ITyaLII/ISIM;

pacIHIupsITh paMKH y4eOHOTO IIPEeIMETa Ha OCHOBE JIMYHBIX MMPEIOYTCHUH;

JienaTh OCO3HAHHBIA BBIOOP, apTyMEHTHPOBATh €0, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 3a PEIICHHUE;
OIICHUBAThH MTPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBAaTh (OPMHUPOBAHUIO M TIPOSBICHHUIO OHPYIAUIIMA B 001acTH (PU3HKH, ITOCTOSHHO
MOBBIIIATh CBOM 00Pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBCHbD.

CaMOKOHTpOJIL, IMOLMOHAJIbHBIA HHTEJLJIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYyallWsIM, BHOCUTb KOPPEKTHUBBI B JAEATEIbHOCTH, OLICHUBATH COOTBETCTBUE
PE3yJIBTATOB LIEIISIM;

BJIaJICTh HABBIKAMU TI03HABATENbHOW pe(IeKCHH KaK OCO3HAHUS COBEPIIAEMBIX JECHCTBUU H
MBICIIUTENIBHBIX ITPOLIECCOB, UX PE3YNIbTATOB U OCHOBAHMIA;

WCIIOJIB30BATh MPUEMBI pe(hIIeKCHH ISl OLIEHKH CUTYaIH, BEIOOpa BEPHOTO PELICHUS;

YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 10 UX CHUKCHUIO;

IIPUHUMATh MOTUBBI U apIyMEHTBI IPYTUX IIPU aHAIU3€ PE3YIIbTATOB IEATEIBHOCTH;

IIPUHUMATD ce0sl, IOHMUMAasi CBOU HEJAOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apIyMEHTBI IPYTUX IIPU aHAIU3€ PE3YIIbTATOB IEATEIBHOCTH;

MIPHU3HABATH CBOE MPABO U MPABO JPYTUX HA OLIHOKH.

B mporecce noctrukeHUs] TUYHOCTHBIX PE3YIBTATOB OCBOCHUS MPOrPaMMBI 10 (pU3UKe ATl YPOBHS CPETHETO
obmiero oOpazoBaHHs y OOYYAIONIMXCS COBEPUICHCTBYETCS SMOIMOHAIBHBIA MHTEIIEKT, MPEIoIararoni
c(OpMHUPOBAHHOCTD:

CaMOCO3HAHUS, BKJIIOYAIOIIET0 CIHOCOOHOCTh IOHMMAaTh CBOE SMOLMOHAIBHOE COCTOSHHE, BHICTH
HaIPaBJICHUS Pa3BUTHUSI COOCTBEHHON YMOIMOHAILHON C(ephl, OBITh YBEPEHHBIM B ce0€;
CaMOPEryJIMPOBaHUs, BKIIOYAIOIIEr0 CAMOKOHTPOJIb, YMEHUE MPUHUMATh OTBETCTBEHHOCTh 3a CBOE
MOBEJICHHE, CIOCOOHOCTh aaNTUPOBAThCA K SMOLMOHAIBHBIM U3MEHEHUSM U MPOSBIATH TMOKOCTb,
OBITh OTKPBITHIM HOBOMY;,

BHYTPEHHEH MOTHMBAllMHM, BKIIIOYAIOIIEH CTpPEeMJIEHHE K JOCTM)KEHUIO LIEIM U YCIEXy, ONTHMHU3M,
MHUIMATUBHOCTh, YMEHUE JIeHICTBOBATh, HCXO/s U3 CBOUX BO3ZMOXKHOCTEH;

OMITATHH, BKIFOYAIOIIEH CITOCOOHOCTh MOHMMATh AMOIIMOHAIBHOE COCTOSTHUE JIPYTHX, YIUTHIBATH €T0
MIPH OCYIIECTBIICHUH OOIICHHS, CTIOCOOHOCTh K COUYBCTBHIO U CONEPEKUBAHUIO;

COLIMAJIBHBIX HABBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTH BBICTPAaWBaTh OTHOIIEHUS C JAPYTMMHU JIIOJbMH,
3a00TUTHCS, IPOSBIATH UHTEPEC U pa3periaTb KOHQIUKTHI.

HNPEIMETHBIE PE3YJIBTATBI

K kony oOyuenuss B 10 Knacce mipeiMeTHbIE pe3yJbTaThl Ha YriyOJEHHOM YypOBHE IOJIKHBI OTpaXkaTh
c(OPMHUPOBAHHOCTh Y O0YUAIOIIUXCS YMEHUI:

MMOHUMATh POJIb (U3UKH B IKOHOMHYECKOHW, TEXHOJOTHYECKOH, IKOJIOTHYECKOH, COIMAIBHOW W
ATUYECKOH chepax AeSITEILHOCTH YeI0BEKa, POJIb U MECTO (DU3UKH B COBPEMEHHOW HAaydHOW KapTHHE
MHUpa, 3HAYECHHWE OMHCATETBHOW, CHUCTEMATH3UPYIOUIEH, OOBSICHUTENFHOM ¥ MPOTHOCTHYECKOM
GbyHKIMA (QU3HUYECKOW TEOpUHM — MEXaHHWKH, MOJICKYJIAPHON (HU3UKH M TEPMOJIWHAMHKH, POJIb
¢busnueckoit Teopun B GopMHUpPOBAHHUH MPEACTABICHUHN O (U3NUECKON KapTHHE MHUPA;

paznuuaTh YCJIOBHS TPUMEHUMOCTH Mojaened (Hu3WYeckux Tea U TPOILECCOB  (SIBIICHHMN):
WHEepIHaIbHas cucTeMa OTcuéTra, abCOMIOTHO TBEPOE TENO, MaTepUaIbHAS TOYKA, PABHOYCKOPEHHOE
IBIDKEHUE, CBOOOAHOE TmajeHHWe, aOCOMIOTHO ympyras aedopmaius, aOCONIOTHO YIpPyroe u
aOCOIFOTHO HEYNPYroe CTOJIKHOBEHHS, MOJENU Ta3a, KUIKOCTH M TBEPAOTO (KPHCTAJUIMYECKOTO)
TeJa, UACAbHBIN I'a3, TOYEUYHBIN 3aps]l, OJTHOPOIHOE JIEKTPUUECKOE IT0JIE;



pa3nuyarh yCIOBHs (TpaHUIIbl, 00IACTH) MPUMEHUMOCTH (PU3NUYECKUX 3aKOHOB, TOHUMATh BCEOOTHIA
xapakTep (pyHIaMEHTAIbHBIX 3aKOHOB 1 OTPAHUYEHHOCTD UCIIOIb30BaHUS YAaCTHBIX 3aKOHOB;
aHATM3UPOBATh U OOBACHATh MEXaHUUECKUE IIPOLIECCH] U SIBIICHUS, UCIIOJb3YsI OCHOBHBIE TTOJI0XKEHUS
U 3aKOHBl MEXaHHKH (OTHOCHUTEIBHOCTh MEXaHHYECKOTO MIBIIKEHHS, (OPMYNbl KHHEMAaTHKH
PaBHOYCKOPEHHOI'O JIBM)KEHUS, IpeoOpa3oBaHus lanuies Uil CKOPOCTH U NEpEMEIlEHUs], 3aKOHBI
HproTOHA, NPUHLIMIT OTHOCUTENBHOCTHU [ anuiies, 3aKOH BCEMUPHOTO TATOTEHMSI, 3aKOHbI COXPaHEHMUSI
UMIIyJIbca U MEXaHUYECKOM PHEpPruu, cBA3b PabOThl CUJIbI C U3MEHEHHEM MEXAHWYECKOH SHEepIruH,
yCIIOBUSL paBHOBECHUs TBEPAOro Teja), NPU ITOM HCIOJIB30BATH MATEMAaTHYECKOE BBIPAKEHUE
3aKOHOB, YKa3blBaTb YCIJIOBHMSI NMPUMEHUMOCTH (DU3MYECKMX 3aKOHOB: IpeoOpazoBaHuii ['anmies,
BTOPOI'O U TPETHEro 3aKOHOB HbIOTOHA, 3aKOHOB COXpaHEHUs MMITYJIbCAa U MEXAHUYECKON SHEPrHH,
3aKOHA BCEMUPHOI'O TATOTEHUS;

aHAJM3UPOBaTh U OOBACHATH TEIUIOBBIC IPOLECCHI U SIBICHUS, UCIONb3YS OCHOBHBIE IOJOXKEHUS
MKT wu 3aKOHBI MOJEKYJISPHON (PU3MKM U TEPMOIUHAMUKH (CBSI3b JABICHHUSA WICATIBHOTIO Tasza Co
CpeIHEH KMHETUYECKOW DJHEpPrued TEIUIOBOTO IBMKCHMS M KOHLCHTPAalUEH €ro MOJIEKYJN, CBS3b
TEMIIEpPaTypbl BEILECTBA CO CPEAHEM KMHETUYECKOM SHEprueil TerioBOro JBUKEHHUS €ro 4acTull,
CBS3b JIaBJICHUS WJACAIBHOIO ra3a C KOHLIEHTpAaLMEW MOJIEKY] M €ro TeMIIepaTypoW, ypaBHEHHE
MenneneeBa—Knanelipona, nepBplii 3aKOH TEPMOJINHAMUKH, 3aKOH COXPAHEHHs SHEPTUH B TEILIOBBIX
nporeccax), Mpu 3TOM HCIOJb30BaTh MAaTEMATUYECKOE BBIPAXKEHUE 3aKOHOB, YKa3bIBaTh YCIOBMS
IIPUMEHUMOCTH ypaBHeHUs MenneneeBa—Knanenpona;

aHAJM3UPOBATh U OOBACHATH AJIEKTPUUYECKHE SIBICHHS, UCIIOJIb3Ysl OCHOBHBIE TOJIOKEHUS U 3aKOHBI
JIEKTPOJMHAMUKHU (3aKOH COXPaHEHUs 3JIEKTPUUYECKOro 3apsia, 3akoH KyloHa, mMOTEHIMaIbHOCTb
ANEKTPOCTATUYECKOTO MOJIs, MPUHLMUII CYNEPIIO3ULIUN AJIEKTPUUYECKUX TMOJEH, MpU 3TOM YKa3blBas
YCIIOBUS IPUMEHUMOCTH 3akoHa KyioHa, a Takke IPaKTUYeCKH BaKHbIE COOTHOLIEHMS: 3aKOHbI OMma
JUIsL y4acTKa Lenu M JUIsl 3aMKHYTOM DJIEeKTpUYecKoW uenu, 3akoH JDxoyisa—JleHna, mnpasuna
Kupxroda, 3axonsl @apases A5 3JEKTPOIIn3a);

ONMUCHIBATh (DU3MUECKHUE TPOLECCHl U SBJIEHUS, MCHOJb3YyS BEIUYMHBI: IEPEMELIEHUE, CKOPOCTb,
YCKOpEHHUE, UMITYJIbC TeJla U CUCTEMBI TeJl, CUJIa, MOMEHT CHJIbI, JaBJIEHUE, TOTEHIIUAJIbHAs SHEPTus,
KMHETHYECKasi SHEPrusi, MEXaHW4ecKas SHeprus, padoTa CHUJIbI, IIEHTPOCTPEMHUTEIBHOE YCKOPEHHE,
CHJIa TSKECTH, CUJIa YIPYTOCTH, CUjia TPEHHs, MOIIHOCTh, SHEPrus B3aUMOAEHCTBUS Tena ¢ 3eMién
BOMIM3M €€ MOBEPXHOCTH, OSHEPrus ymnpyroi paedopmanmuu NpyKUHBI, KOJUYECTBO TEIUIOTHI,
abcomoTHasi Temmeparypa Teja, paboTa B TEpPMOJAMHAMUKE, BHYTPEHHSS SHEPrus HJEaibHOIo
OJTHOATOMHOTO T'a3a, paboTa H1eaJIbHOTO ra3a, OTHOCUTENbHAs BIaXKHOCTh Bo3ayxa, KI1/I nneansHoOro
TEIJIOBOTO JIBUTATENIS; AIEKTPUUYECKOE M0JI€, HAPSKEHHOCTD AIEKTPUUECKOTO MOJIsI, HAMPSKEHHOCTh
IOJIA TOYEYHOrO 3apsja WM 3apsHKEHHOIO Iapa B BaKyyMeé M B JIUJIEKTPUKE, MOTEHLHUAN
AIEKTPOCTATUYECKOTO IMOJISA, PA3HOCTh IOTCHLHMANOB, JJIEKTPOABMIKYIIAs CHJA, CHJIA TOKa,
HaIpsDKEHNE, MOIIHOCTh TOKA, AJIEKTpUYECKas €MKOCTb IUIOCKOTO KOHJEHCATOPa, CONpPOTUBIIEHHUE
ydyacTKa IIelMM C I[OCHeA0BaTeIbHBIM U TMapajyiebHbIM COEIMHEHUEM pPE3UCTOPOB, JHEPIHs
NEKTPUYECKOTO MOJIsI KOHJEHCATOPa;

OOBSACHATH OCOOEHHOCTH MPOTEKAHUS (PU3UYECKUX SBJICHHUM: MEXaHMYECKOE IBUKEHHE, TEIIOBOE
JIBUKEHHE YacTUI[ BEIIEeCTBa, TEIJIOBOE paBHOBECHE, OpOYHOBCKOE JBIKeHUe, auddysus,
UCIIApEHHE, KUIEHWE W KOHJEHCAalMs, IUIABJIEHUE M KPUCTAUIM3alus, HaIlpPaBICHHOCTb
TeIUIonepeiadn, AEeKTPU3alus Tej, SKBUIOTEHIIMATbHOCTD TOBEPXHOCTHU 3aps’KEHHOT'O IPOBOIHUKA,
MIPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJJHON (PM3NYECKOI BETMUMHBI OT APYTOH € UCIIONb30BaHUEM
IPSIMBIX U3MEPEHUH, IPU 3TOM KOHCTPYHUPOBATh YCTaHOBKY, (PMKCHUPOBATh Pe3yIbTaThl MOTYYECHHOM
3aBUCHUMOCTH (DU3MYECKUX BEJIUYMH B BUJE TpadUKOB C YYETOM aOCOJIOTHBIX MOTPEUTHOCTEMN
U3MEpPEHUH, 1eNaTh BBIBOJIBI 110 PE3YNIbTaTaM UCCIIEIOBaHMS;

MIPOBOJUTH KOCBEHHbIE NU3MEPEHUS (PU3NUECKUX BEJIMYUH, IPU STOM BbIOMPAaTh ONTUMAJIbHBIA METO
U3MEpEeHUs, OLIEHUBAaTh aOCOJIIOTHBIE M OTHOCHUTEIbHBIE MOTPEIIHOCTH MPSAMBIX U KOCBEHHBIX
U3MEPECHU;

IIPOBOJIUTH ONBITHl IO MPOBEPKE MPEUIOKEHHONW T'MIIOTE3bl: IUIAHMPOBATH IKCIEPUMEHT, COOMpaTh
JKCIIEPUMEHTAIBHYIO YCTAaHOBKY, aHAJIN3UPOBATh IOJyYEHHBIC PE3YyNbTAThl W J€NaTh BBIBOJ O
CTaTyce NPeaJI0OKEHHON TUIIOTE3BI;



coOmogaTh MpaBuja O€30MacHOrO TpyJda MPH TNPOBEACHHM HCCIEAOBAHMM B paMKax Y4eOHOTO
HKCHEPUMEHTa, TMpPaKTHKyMa U y4eOHO-HCCIIEZOBATENIbCKOM W TPOEKTHOW JEATENBHOCTH C
WCTIOJIh30BAaHUEM H3MEPHUTEIBHBIX YCTPOHCTB U JIA0OPaTOPHOTO 000PYIOBAHUS;

pemaTh pacu€THBIE 3aJa4d C SBHO 3aJaHHOM M HESBHO 3aJaHHOW (U3MYECKOH MOJENbI0: Ha
OCHOBAHHWH aHaJIM3a YCIIOBUS 0OOCHOBBIBATh BEIOOp (PM3NYECKOI MOJIEIH, OTBEYAOIIeH TpeOOBaHUIM
3aJauu, MPUMEHATh (HOPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH M IOCTYJAThl (PU3MUECKUX TEOPUH IpH
WCIOJIb30BAHUU MATEMAaTUYECKUX METOJOB PEIICHHs 3a7ad, MPOBOJUTH pPacu€Thl Ha OCHOBAaHUH
MMEIOIINXCS JTAHHBIX, aHAJIM3HPOBATh PE3YNIbTaThl U KOPPEKTUPOBATH METOJbI PELICHUS C Y4ETOM
MOJTyYCHHBIX PE3yJIbTaTOB;

pelaTh KaueCTBEHHBIE 3a[aui, TPeOyIoIe MPUMEHEHHsI 3HAHUH U3 pa3HbIX pa3AesioB Kypca (pH3UKH,
a TaKke MHTETpallud 3HAHUH U3 JPYTUX HPEAMETOB €CTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAUBAThH
JIOTHYECKYI0 TEMOYKY PACCYXKJICHUH C ONOpOi Ha W3YyYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3nueckue SBICHUS;

UCIOJB30BAaTh TEOPETHUYECKHE 3HAHUS Ui  OOBSCHCHHS OCHOBHBIX TPUHIIMIIOB PaOOTHI
W3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB M TEXHOJIOTUYECKUX MPOIECCOB;

MPUBOANUTE MPUMEPHI BKJIAa POCCHUCKHUX M 3apyOekKHBIX YYEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, B
00BSICHEHHUE MPOIECCOB OKPYKAIOIIET0 MHUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTHIA;

aHAJIM3UPOBATh U OIICHUBATh MOCJICACTBUS OBITOBOM M MPOU3BOACTBEHHOW JCATEIBHOCTH YEJIOBEKa,
CBSI3aHHOU C (PU3MUYECKUMH TPOIECCAMHU, C IMO3UIUI IKOJIOTUIECKON 0€30MacHOCTH, MPEICTaBICHUN
O palOHAIFHOM TPHPOJIOTIOIE30BAHUH, @ TAKXKE Pa3yMHOM HCIOJIB30BAHWU JOCTHIKEHUH HAYKH U
TEXHOJIOTUH TSI TAIbHEHIIIETO Pa3BUTHS YEIIOBEUECKOTO O0IIEeCTBa;

MPUMEHSTh PA3JIMYHBIE CIOCOOBI paboTel ¢ uwHpoOpManued (QHU3MUECKOTo COAEpKAHHUS C
WCTIOJB30BAHUEM COBPEMEHHBIX HWH(POPMALMOHHBIX TEXHOJOTMHA, TPH OSTOM HCIIOJIB30BATh
COBpPEMEHHBIC HH(POPMAIIMOHHBIC TEXHOJIOTUH JIJIS TIOUCKA, TepepabOTKH U MPEIbSIBICHUS YICOHOU 1
HAYYHO-TIONYJISIpHOW ~ MH(OpManuu, CTPYKTYPHUpPOBAaHUS W HMHTEPIpETAMH  HH(POpMAIUH,
MOJTyYEHHOM M3 Pa3IUYHBIX UCTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATH MOJy4yaeMylo HH()OPMaIUIO U
OLIEHUBATh €€ JIOCTOBEPHOCTh KaK HAa OCHOBE HMMEIOIIMXCS 3HAHWW, TaK W Ha OCHOBE aHAJIN3a
HCTOYHUKA UH(OpMAIUY;

MPOSIBJISITH OPTaHM3AIMOHHBIC U TIO3HABATEILHBIE YMEHHSI CAaMOCTOSITEIHHOTO TIPUOOPETEHHSI HOBBIX
3HaHWUH B MPOIECcCe BHIMTOJHEHHS TPOSKTHBIX U y4eOHO-HCCIIETOBATEIBCKUX PadoT;

pa0oTaTh B Ipymiie ¢ UCTIOJIHEHUEM pa3IMYHBIX COLMAIBHBIX POJIeH, MIaHWPOBaTh pabOTy IPYIIILI,
paIMOHAIFHO paCTIPEENITh NEATENIbHOCTh B HECTAHNAPTHBIX CUTYAIHsIX, aJCKBaTHO OIICHUBAThH
BKJIa/1 KaX/10T0 U3 YYaCTHUKOB I'PYIIIBI B PELICHHE pacCMaTPUBAEMOM MPOOIEMBI;

MPOSIBIISITH MOTHBAIMIO K Oyaymiei mpoQecCHOHANBHON AeITEeTBHOCTH 110 CHEIHATBHOCTIM (PU3UKO-
TEXHUYECKOTO MTPOQUIISL.

K kony oOyuenuss B 11 Knacce mipeMeTHbIE pe3yJbTaThl Ha YriyOJEHHOM YpPOBHE IOJIKHBI OTpaXkaTh
c(OPMHUPOBAHHOCTH Y O0YHAIOIIUXCS YMEHUI:

MMOHUMATh PoJib (U3UKH B SKOHOMMUYECKOH, TE€XHOJIOIMYECKOM, COLMaIbHOW M 3TUYECKOU cdepax
NeSITEIbHOCTH 4eJIOBEKa, POJib U MeCTO (DU3MKM B COBPEMEHHON HaydHOW KapTUHE MHpa, POJb
aCTPOHOMHHU B NIPAKTHUYECKON JEATEIbHOCTH YEJIOBEKa M JAJIBHEHIIEM HAYYHO-TEXHHUUYECKOM
pa3BUTHH, 3HAYEHHE OMHCATEIbHOM, CHCTEMATH3UPYIOUIeH, OOBACHUTENHHON M MPOTHOCTHYECKOMN
GbyHKIMH (U3NYECKOH TEeopuum — SJIEKTPOJUHAMUKH, CHELUAIbHOM TEOPHUH OTHOCHTEIBHOCTH,
KBaHTOBON (HU3UKU, POib (PU3UUECKOW TEOpuH B (POPMHUPOBAHUHU MpEACTaBIECHUN O (U3NUecKoit
KapTHHE MHUpa, MecTO (U3NYECKON KapTUHBI MHpa B OOILIEM psJIy COBPEMEHHBIX E€CTECTBEHHO-
Hay4YHBIX IPEJCTaBICHUN O IPUPOJIE;

pa3nuyarh yCIOBUS MPUMEHUMOCTH Mojenel (pu3nyeckux Tel U MPoIeccoB (SIBJICHUI): OJHOPOAHOE
AJIEKTPUUYECKOE U OJHOPOJHOE MArHUTHOE TMOJs, TapMOHHMYECKHE KOJeOaHUs, MaTeMaTUYeCKHi
MasiTHUK, MJI€aJIbHBbIA NPYXUHHBIM MasTHUK, TAPMOHUYECKUE BOJIHBI, WIEATbHBIA KOJeOaTeIbHbIH
KOHTYp, TOHKasl JIMH3a, MOZIEJIEN aTOMa, aTOMHOTO s]Ipa ¥ KBAaHTOBOI MOJIENIN CBETA;

pasznuyaTh yCIoBHS (TpaHUIlBI, 00JIACTH) MPUMEHUMOCTH (PU3NUECKUX 3aKOHOB, ITOHUMATh BCEOOIINIA
xapakTep (GyHIAMEHTAIbHBIX 3aKOHOB U OTPAHUYEHHOCTh MCIIOJIb30BAHUS YaCTHBIX 3aKOHOB,;



aHAIM3UPOBATh W OOBSICHATH JIIEKTPOMATHUTHBIE MPOILECCHl W SBIICHUS, HCIIOJIB3Yysd OCHOBHBIC
MOJIOKEHUS M 3aKOHBI DJJIEKTPOJUHAMUKH M CHEIUAIBHOM TEOPUUM OTHOCHUTENHbHOCTH (3aKOH
COXpAHEHHUs JJIEKTPUUYECKOro 3apsja, cuwia Ammepa, cwia JlopeHia, 3aKOH 3JIEKTPOMarHUTHOM
uHaykuuy, npaBuiio Jlenma, cBsa3p OJIC caMOMHIYKIMA B DJIEMEHTE SJEKTPUUYECKOM LEMU CO
CKOPOCTBIO U3MEHEHUS CHJIbI TOKA, OCTYJIaThl CHEIMAIbHON T€OpUHU OTHOCUTENLHOCTH DUHINTEHA);
aHAJM3UPOBATh U OOBACHATH KBAHTOBBIC MPOLIECCHl M SBICHHS, MCIIONb3Ys MOJIOKEHUS KBAaHTOBOU
¢busuku (ypaBHeHue DWHImTeHHA 1711 PoTorddexTa, mepBblii 1 BTOPOH mocTyiaTel bopa, mpuHIUI
COOTHOLIEHUS HeompenenéHHocTeld ['elizeHOepra, 3aKOHBI COXpPAHEHHS 3apsAJ0BOIO M MacCOBOIO
YKCell M SHEPTUHU B SJEPHBIX PEAKIIMAX, 3aKOH PaIMOaKTUBHOTO pacmaa);

ONHUCHIBaTh  (PU3MUYECKHE TPOLECChl M  SBJICHUS, HWCHOJb3ysd BEIMYMHBL: HANPsHKEHHOCTh
NEKTPUYECKOTO  MOJISA, [MOTEHLMAJd  AJIEKTPOCTaTUYECKOTO  IOJs, PAa3sHOCTb  I[OTEHIMAJIOB,
ANEKTPOABIIKYILIAA CHJIA, HWHAYKIHUS MarHUTHOTO TIOJSl, MArHUTHBIA TIOTOK, cujla Amrepa,
UHIYKTUBHOCTbD, 3JEKTPOABUKYILASL CHUIa CAMOMHAYKLIMHU, SHEPTHUS MAarHUTHOT'O T10JIs1 IPOBOJHUKA C
TOKOM, PENSITUBUCTCKUN MMITYJIbC, MIOJHAsI SHEPTHUS, SHEPTUS MOKOSI CBOOOTHOM YaCTHUIIbI, SJHEPTUS U
UMIYNbC (POTOHA, MACCOBOE YHCIIO | 3apsij SApa, SHEPTHS CBI3H AIpa;

OOBSICHATL OCOOEHHOCTM TMPOTEKaHUS (UIUYECKUX SBICHHUM: JJIIEKTPOMArHUTHAS HWHIYKIIMS,
CAaMOUHIYKIIUS, pe30HAHC, MHTeppEepeHUrs BOJH, MUGPAKIUs, AUCIEPCHUs, IOJHOE BHYTpPEHHEE
orpakenue, (oroanexkrpuueckuii 3pdext (dhortorddekr), ampda- u Oera-pacnagbl saep, raMma-
U3Iy4eHue saep, Gu3ndeckue NPUHIUIBI COIEKTPATLHOTO aHaIu3a U paboThI Ja3epa;

OIpeEIATh HAIPaBICHUE UHIYKIIMU MarHUTHOIO MOJIsI IPOBOJAHMKA C TOKOM, CHJIBI AMIIepa U CHJIbI
Jlopenna;

CTpPOUTH H300pakeHHe, CO37aBacMoOe IJIOCKMM 3€pKajioM, TOHKOW JMH30HM, M PAacCCUUTHIBATH €0
XapaKTePUCTHKHU;

IIPUMEHSTh OCHOBOIIOJIATalOIIME ACTPOHOMHUYECKHE IOHSTHS, TEOPUM M 3aKOHBI JJIs aHalu3a |
OOBSICHEHUS! (PU3MUECKUX MPOIECCOB, MPOUCXOAANIMX B 3BE3MAX, B 3BE3AHBIX CHUCTEMax, B
MEXTaJJaKTHYECKOM cpefie; IBUKEHUsT HeOEeCHBIX Tell, SBOJIIOLNH 3BE3 U BeeneHnHoi;

MIPOBOAUTH HCCIEAOBAHHUE 3aBUCUMOCTEH (DU3MYECKHUX BEIMYMH C HCIOJb30BAHUEM MPSIMBIX
U3MEpEeHuil, MpH HTOM KOHCTPYHpPOBaTh YCTAHOBKY, (PUKCHUPOBATh pe3yJibTaThl MOJYYEHHOMN
3aBUCHUMOCTH (DU3MYECKUX BETUYMH B BUIE TpadUKOB C YYETOM aOCONIOTHBIX MOTPEITHOCTEH
M3MEpEeHUH, J1eNaTh BHIBOJIBI 110 PE3YNIbTaTaM HUCCIIEI0OBaHUS;

MIPOBOANTHh KOCBEHHBIE U3MEPEHHs (PU3NUECKHUX BEIWYUH, IPU ATOM BHIOMPATh OMTUMAIbHBIA METO
U3MEpEHUs, OLIEHUBATh aOCOJIIOTHBIE M OTHOCHUTEIbHBIE MOTPEIIHOCTH MPSAMBIX U KOCBEHHBIX
U3MEPECHU;

MIPOBOAUTH ONBITHI MO MPOBEPKE MPEIOKEHHOW T'MIOTE3bl: IUIAHUPOBAaTh 3KCIEPUMEHT, COOMpATh
SKCIIEPUMEHTAJIbHYIO YCTAHOBKY, aHAJIM3UPOBATh MOJyYEHHBIE pE3yNbTaTbl W J€NaTh BBIBOJ O
CTaTyce NPeJIOKEHHON TUIIOTE3BI;

OTHCHIBATh METOJIBI TIOYUYECHUSI HAYIHBIX aCTPOHOMUYECKUX 3HAHUI;

coOmoAaTh mnpaBuia 0€30MacHOro TpyAa IMPU IPOBEICHUM MCCIEAOBAHUM B paMKax y4eOHOTo
SKCIIEPUMEHTa, NPAKTHKyMa U y4eOHO-UCCIIEIOBATENbCKOM M TPOEKTHOW JAESITEIbHOCTH C
UCIOJIb30BAHUEM U3MEPHUTEIBHBIX YCTPOICTB U J1ab0paTopHOTo 000pyIOBAHUS;

pemate pacuéTHbIE 3a/Jayd C SIBHO 33JaHHOM M HESBHO 33JaHHOM (U3MYECKON MOJenblo: Ha
OCHOBaHMU aHAJIM3a YCJIOBUS BBIOMpATh (hU3MUECKHE MOJETH, OTBEYalollre TPeOOBaHUSAM 3a/ayH,
MPUMEHITh (OPMYIIBI, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTyJIaThl (UIUYECKUX TEOpUH MpHU
WCIOJIb30BAHUN MAaT€MaTHYEeCKUX METOJ0OB pPELIeHUs 3a/]ay, MPOBOAUTH PACUETHl HA OCHOBAaHUU
MMEIOIINXCS JTaHHBIX, aHAJIIM3UPOBATh PE3YJIbTAThl U KOPPEKTUPOBATH METOJbl PEIIECHUSA C YYETOM
MOJIyYE€HHBIX PE3yIbTaTOB;

peliaTh KayeCTBEHHBIC 3a1a4d, TPeOyolIne TPUMEHEHUs 3HAHUN U3 Pa3HBIX pa3/ieloB Kypca GU3uKu,
a TaKKe MHTErpaluy 3HaHUN U3 JPYruX MPEAMETOB €CTECTBEHHO-HAYYHOTO ILIMKJA: BBICTPAUBATH
JIOTUYECKYI0 LIEMOYKY pAcCYyXKIEHUH C OMOpoil Ha U3y4YEeHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U
(bu3nueckue SBICHUS;

UCIIOJIb30BaTh  TEOPETHYECKHWE 3HAHUS I OOBSICHEHHS OCHOBHBIX IPHHIMIIOB PabOThI
M3MEPUTENbHBIX MPUOOPOB, TEXHUUECKUX YCTPONUCTB U TEXHOJIIOTUYECKUX MTPOLIECCOB;



MPUBOANUTH MPUMEPHI BKJIAa POCCUUCKHUX U 3apyOekHBIX YUYEHBIX-(U3UKOB B Pa3BUTHE HAYKH, B
00BSICHEHHUE MPOIIECCOB OKPYKAIOIIEr0 MUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTHIA;

aHAJIM3UPOBATh M OLIEHWBAThH MOCIEACTBHUS OBITOBOM M MPOW3BOJCTBEHHOU NEATEIHHOCTH YEJIOBEKa,
CBSI3aHHOU C (PM3UYECKUMH MPOIIECCAMU, C MO3UIUN IKOJIOTUIECKONW OE30MMacCHOCTH, MPEICTaBICHHIA
O PalMOHAIIBHOM MNPUPOJIOINOJIB30BAHNHU, a TAKKE PAa3yMHOM HCIOJb30BAaHUU JTOCTHKEHUN HAyKU U
TEXHOJIOTHH ISl TalbHEUILEro pa3BUTHS YEI0BEUECKOT0 O0IIECTBA;

MPUMEHITh pPa3IMyHble CIOCOObl paboThl ¢ uHbopManuend (QUINUECKOTO COACpPKAHUSI C
UCIIOJIb30BAHUEM COBPEMEHHBIX HH(GOPMAIMOHHBIX TEXHOJOTHH, MpH 3TOM HCIOIb30BATh
COBpPEMEHHBIE NH(OPMALIMOHHBIE TEXHOJIOTUH /IS TIOUCKA, IepepaboTKH U MPEIbIBICHUS YIeOHOU 1
HAy4YHO-TIOMYJSIPHOM  MHQOpPMAIMK, CTPYKTYpUPOBaHUS W  HMHTEpOperanuud  uHpopmanuu,
MOJTyYCHHOHM M3 Pa3MUYHBIX HCTOYHUKOB, KPUTUYECKHA aHAJTM3UPOBATH MOJy4aeMyr0 UH(OPMAIHIO U
OLICHMBATh €€ JIOCTOBEPHOCTh KAK HA OCHOBE MMEIOUIMXCS 3HAHUM, TaK MU HAa OCHOBE aHalIM3a
UCTOYHMKA HHPOPMALIUY;

MIPOSBIIATH OPraHU3AI[MOHHBIE U [M03HABATEIbHbIE YMEHUS CAMOCTOSATEIHHOIO MPUOOPETEHUST HOBBIX
3HAHUU B MIPOIIECCE BBHIMOJIHEHUS IPOEKTHBIX U Y4eOHO-UCCIIE0BATEIBCKUX padoT;

paboTaTh B TpyIIie ¢ UCTIOTHEHUEM PA3IMYHBIX COLHAIBHBIX POJIEH, MIaHUPOBATh PaObOTy TPYIIIEI,
palMOHAIBHO PACHpPENEATh ACATEIBHOCTh B HECTAHAAPTHBIX CHTyalUsX, aJE€KBAaTHO OLCHUBATH
BKJIAJ] KQXK/I0TO U3 YYACTHUKOB TPYIIIBI B PEIICHHUE pacCMaTpUBAeMON IPOOIIEMBI;

MPOSIBIISITH MOTHBAIMIO K Oyaymiei mpodecCHOHANBHOMN AEITEIBHOCTH 10 CHEIHATBHOCTIM (PU3UKO-
TEXHUYECKOTO IPOpUIIs.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KITIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jieioB U K n (undgposbie)
n/m  TeM MporpamMmbl Bcero OﬁﬂTpO‘m’m’le %aKTquCKHe o0pa3oBaTte/ibHbIE
padoThbI padoTbI pecypcb
Pa3znen 1. HAYYHBIIH METO/ ITO3HAHUS TPUPO/IbI
1.1 Hayunslit MeTO O3HAHUSA 6
) MPUPOBI
Uroro no pazneny 6
Pasznen 2. MEXAHUKA
2.1 Kunemaruka 10 1
2.2 Jnnamuka 10
2.3 CraTtuka TBEPIOTO TEIa 5 1
24 3aKOHBI COXpaHEHUS B 10 1
MEXaHUKE
Wroro no pazneny 35
Paszpnen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJIMHAMUKA
OcHOBBI
3.1 MOJIEKYJISIPHOKUHETUYECKON 15 1
TEOpUHn
39 Tepmonunamuka. TennoBeie 20 1
MaIlTUHbI
ArperatHble COCTOSHUS
3.3 Bemiectsa. @a3oBeie 14 1
MePEX0/IbI
Uroro no pazneny 49
Paznen 4. 9JIEKTPOJAUHAMUKA
4.1 DNEeKTpUYECKOe ToJIe 24 1
49 [TocTOSsTHHBIN 2NIEKTPUYECKUIA 24 1
TOK
4.3 Toxku B pa3snmnyHBIX cpenax 6
Hroro no pazneny 54
Pa3znen 5. PUBHUYECKHUN TIPAKTUKYM
5.1 ‘ Pu3nYeCKUil NPAKTUKYM 16 16
Hroro no pasneny 16
PesepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB 170 2 16
10 TPOIT'PAMME
11 KIIACC
Ne HaumenoBanue pazaejaos KosmyecTBo yacos DJIEKTPOHHBIE
n/n U TeM NPOrpaMMbl Bcero  Konrpouabubie IIpakrnyeckue  (uugposbie)




padoThI padoThI

oOpa3oBaTe/ibHbIE
pecypcsl

Pazpea 1. QJIEKTPOJUHAMUKA

1.1 MaruuTtHoOE 110J1E 14
12 DneKTpoMarHuTHas 13 1
WHTYKITHS
Hroro no pazneny 27
Pasznea 2. KOJIEBAHUSI U BOJIHbBI
2.1 Mexannueckue KojieOanus 10
29 DNeKTpOMarHuTHHIC 15
KoJIeOaHusA
23 Mexanuueckue 1 10 1
3JIEKTPOMArHUTHBIE BOJTHBI
2.4 Onruka 25 1
Wroro no pazneny 60
Pazgen 3. OCHOBbBI CHEHI/IAJIBHOﬁ TEOPUU OTHOCHUTEJIbBHOCTH
3.1 OcuoBel CTO 5 1
Uroro no pazneny 5

Pa3znea 4. KBAHTOBAS ®U3UKA

41 KopnyckynsipHo-BoIHOBOM 15
AyaJlu3M
4.2 @dusuka aroma 5
43 ®u3nka aTOMHOIO Spa U 5
2JIEMEHTAPHbIX YaCTHIL
Hroro no pazneny 25

Pazgen 5. 9JIEMEHTBI ACTPOHOMMUHU U ACTPO®PU3UKHU
DneMeHThl aCTPOHOMUU U

5.1 12
acTpo(U3HUKH
Hroro no pazneny 12
Paznen 6. PU3HUYECKHWI MPAKTUKYM
6.1 Pu3NYECKU IPAKTUKYM 16 ‘ 16
Hroro no pasneny 16

Pasnea 7. OBOBIIAIOIIEE TIOBTOPEHHUE

Cucremaruzanus u
0000111eHUE MTPEIMETHOTO
COJZIep KaHUS M OTIBITA
7.1 JeSITEIIbHOCTH, 15
MpUOOPETEHHOTO TIPHU
u3yueHuu Kypca ¢usuku 10
— 11 xmaccoB

Hroro no pazneny 15

Pe3epBHOE Bpems 10




OBIIEE KOJMYECTBO YACOB
I10 ITPOTPAMME

170

16
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