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INOACHUTEJIBHASA 3AIINCKA

[Tporpamma 1o (pu3KKe Ha YpOBHE CpeHEro 00IIero oopazoBanus pa3padoTaHa Ha OCHOBE
HOJIOKEHUH U TpeOOBaHUM K pe3ysibTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTeiabHON MPOrpaMMBl,
npeacrasieHHbix B ®I'OC COO, a Takke ¢ yuérom (enepanbHoil paboueil mporpammbl
Bocnutanus ¥ Konnenuuu npenonaBanust yue6Horo npeamera «®dusnka» B 00pa3oBaTesIbHBIX
opramm3anusax Poccuiickoit  ®exepanuu, peamu3yIOINIMX OCHOBHBIE  00pa3oBaTEIIbHBIE
IIPOrPaMMBI.

[Iporpamma 1o ¢usuke ompexaensier o00s3aTeNbHOE TMPEIMETHOE  COAEpIKaHUE,
YCTaHaBJIMBAaET PEKOMEHIYEMYIO IOCIIEA0BAaTEIbHOCTh M3YyYEHHMs TE€M U pa3JesioB y4eOHOro
npeaMera ¢ yu4€ToM MEXKIPEIMETHBIX M BHYTPUIPEIMETHBIX CBSI3EH, JIOTUKH Y4eOHOTO
nporecca, BO3PAacCTHbIX ocoOeHHocTed oOywaromuxcesd. [Iporpamma mno  Qusuke pgaér
NpEeCTaBICHNUE O IEJAX, COACPIKAaHUM, OOIIel cTpaTeruu OOy4eHHs, BOCHUTAHUS M PA3BUTHUSA
o0yyaroImuxcs cpeacTBaMu yuyeOHoro npeamera «Pu3nka» Ha yriyOIEHHOM ypOBHE.

N3yuenne kKypca ¢GU3MKH YrayOnEHHOTO YPOBHS TO3BOJISIET pPEAIM30BaTh 3a/aud
npo¢ecCHOHATIBHON OpPHEHTAIMM, HAlpaBJIEHO HA CO3/IaHUE YCJIOBUM Ul MPOSBICHHUS CBOMX
UHTEJUIEKTYaJbHBIX W  TBOPYECKHUX CIIOCOOHOCTEH KaKABIM  OOYYaromUMCs, KOTOpBIE
HEOOXOAUMBI Il  NPOJOJDKEHUs 00pa3oBaHMs B OpraHu3alusaX HpogecCHOHAIBLHOIO
00pa30BaHus MO Pa3IMYHBIM PU3UKO-TEXHUIECKUM U HHKCHEPHBIM CIICIUATEHOCTSIM.

B mporpamme no ¢usuke omnpeaensioTcs IUIaHUpPYEeMble pe3yibTaTbl OCBOGHHS Kypca
¢u3uKkn Ha YpOBHE CpeaHero oO0mero oOpa3oBaHMA: JIMYHOCTHBIC, MeETalpeMETHBIE,
npeaMeTHele (Ha yriayOnéHHoM ypoBHe). HaydHo-MeTo10/10rn4eckoil OCHOBOM A1 pa3paboTKu
TpeOOBaHUI K JIMYHOCTHBIM, METAIIPEIMETHBIM U NPEAMETHBIM pe3yJbTaTaM OO0y4aroUIuXxcs,
OCBOMBILHUX MPOrpaMMy 1o (GU3UKE Ha YPOBHE CPEIHEro 001Iero oopa3oBaHus Ha yIrIIyOJIEHHOM
YPOBHE, SIBIISIETCA CUCTEMHO-/ESTEIbHOCTHBIN MOAXO/.

[Tporpamma 1o ¢pu3uKe BKIOYAET:

IUTAHUPYEMbIE PE3yIbTaThl OCBOCHHUS Kypca (HU3WMKM Ha YriyOJIEHHOM YpOBHE, B TOM
quCiIe IPEeIMETHbIE Pe3yIbTaThl IO rofaM o0yUYeHHUs;

cojiepxkanue yueOHoro npeamera « Pu3nkay 1mo rojaM 00ydeHusl.

[TporpamMa 1o ¢u3nke UMeeT NPUMEPHBIH XapakTep U MOXKET OBbITh MCIOJB30BaHA
YUUTEISIMU (PU3UKU JUISI COCTABIIEHUSI CBOMX PA0OUUX MPOrpamMm.

[IporpamMa 10 (¢uU3MKE HE CKOBBIBAET TBOPYECKYI0 HWHHUIMATHUBY Y4YHUTEIeH U
MPEOCTABISAET BO3MOXHOCTU [UISl pEaju3alud pPa3IMYHBIX METOJWYECKUX TOIXOJ0B K
npenojiaBaHuio (U3UKKM Ha YriyOlNEHHOM YPOBHE NpPU YCIOBUU COXPaHEHHs 00s3aTeIbHOMN
YacTH COJIEpP KaHUs Kypca.

dusmka Kak Hayka o HanOoJiee OOIIMX 3aKOHAX MPHUPOJIbL, BBICTYIAsl B KaueCTBEe y4eOHOro
npeaMeTa B LIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIaJ] B CUCTEMY 3HaHHUI 00 OKpYyXarolleM MHpeE.
IkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOUIMM Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIE)KAT B OCHOBE MPOIIECCOB U SBJIECHUH, H3y4aeMbIX
XUMHeH, Ouonoruei, gusnueckoir reorpadpueil u actpoHomueil. Mcnonab3oBaHHe W aKTUBHOE
NpUMeHeHHe (U3NYECKUX 3HAHWN OMPENeNIUiIo XapakTep U OypHOE pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJIOTUH B cdepe D3HEpPreTHKH, TPAHCIOPTa, OCBOEGHUS KOCMOCA, TIOJIyYeHHs HOBBIX
MaTepuaioB C 3aJaHHBIMU cBoWcTBaMu. M3yueHue (UMK BHOCUT OCHOBHOW BKJaa B
(dopMHpOBaHHE €CTECTBEHHO-HAyYHOM KapTUHBI MHpa oOydaromierocs, B (OpPMHpPOBAHUE
YMEHHUM MPUMEHATh HAYYHBIN METOJ IO3HAHUS IIPU BBHIOJHEHUH UMU YU4E€OHBIX UCCIIEJOBAHUM.

B ocHOBY Kypca (u3MKHM Ha YpOBHE CpelHEro o0Iero oopazoBaHMs MOJIOXKEH PsA UICH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 TOCTPOEHUSI.

Hoen yenocmuocmu. B cOOTBETCTBUY C HEM KypC SABIAETCS JIOTUUECKU 3aBEPUIEHHBIM, OH
COJIEP’KUT MaTepuall U3 BCEX pa3/esioB (PU3MKHU, BKIIOYAET KaK BOMPOCH! KIACCHUECKOH, TaK U
COBPEMEHHOM (DUBHKH.



Hoes zenepanuzayuu. B COOTBETCTBUY ¢ HEH MaTepuas Kypca GU3UKH 00BEAMHEH BOKPYT
¢usnueckux Teopuil. Beaymum B Kypce sBisiercs (OpPMHpPOBAHHE TPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€pHH, BEUIECTBE U MOJIE.

Hoea zymanumapuzayuu. EE peanuzanus npeanoaraeT ucroib30BaHUEe TYMaHUTAPHOTO
noTeHnuana GU3n4ecKoil HayKu, OCMBICIICHHE CBS3H Pa3BUTHUS (PU3UKU C Pa3BUTHUEM OOIECTBA,
a TaK)Ke C MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U 3KOJIOTUYECKUMHU IIpoOIeMaMu.

Hoea npuxknaonou mnanpaenennocmu. Kypc ¢usuku  yriyOJ€HHOTO — YPOBHS
IIpeIoJiaracT 3HaKOMCTBO € IIMPOKUM KPYroM TEXHMUYECKUX U TEXHOJOTMYECKUX IMPUIIOKEHUN
M3YYEHHBIX TEOpHM U 3aK0HOB. [Ipu 3TOM paccMaTpUBarOTCS Ha YPOBHE OOIIMX MPEACTaBICHUMN
Y COBpEMEHHbBIE TEXHUUYECKUE YCTPONUCTBA, U TEXHOJIOTUH.

Hoesa »3xonozuzayuu peanusyercs IMOCPEIACTBOM BBEACHHS DIEMEHTOB COACpPKaHMUS,
MNOCBALIEHHBIX 3KOJIOTMYECKUM TMpo0jIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHBbI C Pa3BUTHEM
TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CYKAeHHs Mpo0IeM palliOHAIBLHOTO MPUPOAOIIONIL30BAHUS U
HKOJIOTHUECKOM Oe30MaCHOCTH.

OcBoeHue copepKaHus MPOrpaMmbl MO (PU3UKE TOJKHO OBITH MOCTPOSHO HA MPUHLIHUIIAX
CHCTEMHO-AEATEIBHOCTHOTO mmoaxo/a. st GU3uKy peann3aius 3TUX MPUHIUIIOB Oa3upyeTcs Ha
UCIIOJIb30BAaHUU CAMOCTOSATEIHHOIO AKCIEPUMEHTa KaK IOCTOSHHO JAEWCTBYIOLIEro (axTopa
yuebHoro mponecca. [l yrmyOn€HHOrO YpOBHS — 93TO CHCTEMa CaMOCTOSITEIBHOTO
YUEHUYECKOT0 HKCIEPUMEHTa, BKIIOYAIONMIETO (PPOHTAIbHBIE YYEHHUYECKHE OIbBIThl IMpHU
U3y4eHHH HOBOTO MaTepuaina, JiabopaTopHble padoThl W paboThl mpakTukyma. Ilpu sTom
BO3MOJXKHBI JIBa crioco0a peanu3anui GU3NYecKoro npakTukyma. B mepBoMm ciydae mpakTUKyM
npoBoauTcs au00 B koHie 10 u 11 kimaccoB, mubO TMOCHE MEPBOTO M BTOPOTO TOJYTOIUN B
KaKIOM U3 3TUX KiaccoB. BTopoii crmoco® — 3To uHTerpamus padoT MpakTUKymMa B CHCTEMY
71a00paTOpHBIX padoOT, KOTOPHIE MPOBOAATCS B Ipoliecce M3ydeHus pasziena (temsl). [Ipu sTom
noJ paboTamMu MPaKTHKyMa MOHUMAETCSI CAMOCTOSITENIbHOE HCCIIeI0BaHNE, KOTOPOE MPOBOIUTCS
M0 PYKOBOJCTBY CBEPHYTOr0, 0000IEHHOTO BUa 0€3 MOIIaroBoi HHCTPYKIIUH.

B nporpamme no ¢usnke cucreMa y4eHHYECKOro SKCIIEPUMEHTa, J1abOpaTOPHBIX paboT U
NPaKTUKyMa MPEICTaBlIeHa €NHBIM MTepedHeM. BBIOOp TeMaTuKH JUIst 3TUX BHJIOB YICHUYECKHUX
NPAaKTUYECKUX PAabOT OCYLIECTBISETCS y4aCTHMKaMM 0Opa3oBaTENbHOrO IMpoliecca MCXOIs M3
O0COOEHHOCTEl MOYPOYHOrO IUIAHUPOBAHUSA M OCHalleHus kabuHeta ¢usuku. Ilpu sTOM
o0ecrieynBaeTcsi OBJAJIEHUE OOYYAIOUIMMHCA YMEHUSMHU IPOBOAMUTH TNpPSMbIE M KOCBEHHbBIE
M3MEpEHUs], UCCIIEOBAHUS 3aBUCHMOCTEH (U3NYECKUX BEIMYMH U IOCTAHOBKY OIBITOB IO
IIPOBEPKE NPEUIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHUE yIenseTcs pellieHr0 pacd€THBIX U KayeCTBEHHBIX 3aaad. [Ipu atom
JUI pacuy€THBIX 3a/lay NPUOPUTETOM SBISIOTCS 33aaud C SBHO 3aJJaHHON M HESIBHO 3a/laHHOU
bu3nyecKoil MoJIebl0, MO3BOJISIOIINE MPUMEHATh U3YUYEHHbIE 3aKOHBI U 3aKOHOMEPHOCTH KakK
U3 OJHOTO pas3jenia Kypca, TaK U MHTETpUpys NPHUMEHEHUE 3HaHWM U3 pa3HbIX pasaenoB. s
KaueCTBEHHBIX 3aJad IMPUOPUTETOM SBIAIOTCS 3aJaHusl Ha OOBsICHEHHE/NpeICcCKa3aHue
NpoTeKaHHUs (U3UYECKUX SBJICHUH U MPOLIECCOB B OKpY)KaIOLIeH >KU3HM, TpeOyromue BbiOopa
bu3nyecKoil MOAENu AJisi CUTYalluu MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ T1peboBanusmMu PI'OC COO k MarepualbHO-TEXHUYECKOMY
obecrieueHnI0 yueOHOTO Tporecca Kypce (Pu3uku yriayOa€HHOTO YpOBHS Ha YpOBHE CPEIHETO
oOmiero o0Opa3oBaHMs JIOJDKEH H3y4yaTbcsd B YCIOBMAX INpEIMETHOro kabunera. B kabunere
(bu3HUKH TOJKHO OBITH HEOOXOMMOE JTa00paTOpHOE 0OOPYIOBAHKE JUISI BHIOJHEHUS YKa3aHHBIX
B IIporpamMMe o (pu3mke y4eHHUECKHUX OIBITOB, Ja0OpaTOPHBIX padOT M paboOT MpaKTUKyMa, a
TaK)Ke JIEMOHCTPallMOHHOE 000pYyI0BaHUE.

JleMoHCTpallMOHHOE 00OpynoBaHHe (opMupyercs B COOTBETCTBUM C TNPUHIIMIIOM
MUHUMAJIBHON JOCTaTOYHOCTH M 00ecreyrBaeT MOCTAaHOBKY NEPEUYHCIEHHBIX B MPOrpaMMe 10
¢u3uKe KIIOYEBBIX JEMOHCTPALMH JUIsI MCCIEIOBAHUS HM3y4aeMbIX SIBJICHUH M IPOLECCOB,
IMITUPUYECKUX U PYHIaMEHTATBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHH.



JlaGopaTopHoe o0OpyAOBaHWE IJisi YYEHWUYECKHX MPAKTHYECKUX pabOT (GopMHpyeTCs B
BUJIC TEMaTHYECKUX KOMILJICKTOB M OOECIIEYMBAETCS B Pacy€ére OJHOTO KOMIUIEKTa Ha JBYX
oOyuaromuxcs. TemaTndyeckue KOMIUIEKThl J1IaOOpaTOPHOro OOOpYJOBAaHUS JOJKHBI OBITh
MOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IHU(PPOBBIX MPHOOPOB, a TaKKe
KOMIIbIOTEPHBIX U3MEPUTEIIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPUIA.

OCHOBHBIMU TIENISIMHU U3Y4EHUST GPUUKU B 00ILIEM 00pa30BaHUU SBISIFOTCS:

(dbopMHpOBaHUE HHTEPECA U CTPEMIICHHS O0YYaIOIUXCs K HAYyYHOMY U3Y4YEHUIO IIPUPOJIBL,
pa3sBUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEHH;

pasBUTHE INPEACTAaBICHUH O HayyHOM MeToJe TMOo3HaHus U  (opMupoBaHue
M CCJIEIOBATEIBCKOIO OTHOIIEHUS K OKPYXAIOIIUM SIBICHUSM;

(dopMHpOBaHHE HAYYHOTO MMPOBO33PEHMs KaK pe3ysbTaTa M3y4eHUsS OCHOB CTPOEHUS
MaTepuu U GyHAaAMEHTAIBHBIX 3aKOHOB (PU3HKH;

(dopMHpoBaHUEe YMEHHH OOBSACHATH SBICHHUS C UCIOJIB30BaHUEM (DU3MUYECKMX 3HAHUHA U
HAyYHBIX J10Ka3aTEIbCTB;

(dopMHpoBaHUE NPEACTABICHUH O POl (PU3MKM Ui pa3BUTHs JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHUl;

pa3sBUTHE TPEACTABICHUHM O BO3MOXHBIX cdepax Oyaymeld npodeccuoHanbHOM
NEeSITETIbHOCTH, CBSI3aHHBIX C (DM3MKOHM, IMOATOTOBKA K JalbHEHIIeMy OOYyYeHHIO B 3TOM
HalpaBJICHUU.

Joctuxenne 3TUX Liejaed o0ecreurBaeTcss pelIeHUEM CIEAYIOIUX 3ajJad B IIPOLEcce
u3ydeHust Kypca GU3MKU Ha ypOBHE CpeHEro o01iero o0pa3oBaHus:

nproOpeTeHne CUCTeMbl 3HaHHWH 00 o0mmMX (QU3HUECKMX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHsIX, BKIIOUAsT MEXAHUKY, MOJIEKYJSIPHYIO (QU3UKY, 3JIEKTPOAUHAMUKY, KBAHTOBYIO (DU3HKY
Y 3JIEMEHTHI aCTPO(U3HKH;

(dbopmMHpoBaHUE YMEHUHN IPUMEHATh TEOPETUUYECKUE 3HAHUS JUIs1 OOBSICHEHUS (PU3NYECKUX
SBJICHUH B IPUPOJIE U JUIs IPUHATHUS IPAKTUYECKUX PELICHUH B TOBCEIHEBHOM JKU3HH;

OCBOCHME CIIOCOOOB PEIICHUs Pa3IMyYHbIX 33Ja4 C SBHO 33JaHHOM (U3NYECKOil MOJeNbIo,
3a1a4, TOAPAa3yMEBAIOIIUX CAMOCTOSATEIBHOE CO3MaHuEe (PU3UYECKOW MOJENH, aJeKBaTHOU
YCIIOBUSIM 3aJa4i, B TOM YHCJIE 33]]a4 NHKEHEPHOT'O XapaKTepa;

NOHMMAaHHE (PU3NYECKMX OCHOB M MPHUHIIMUIIOB JEHCTBUS TEXHUYECKUX YCTPOWCTB H
TE€XHOJIOTMYECKHX IPOLIECCOB, MX BIUSHUSA Ha OKPYXKAIOLIYIO CPENY;

OBJIaJICHUE METOJaMH CaMOCTOSITEJIbHOTO IIJIAHUPOBAaHUS U TMPOBEACHUS (UINYECKUX
HKCIEPUMEHTOB, aHaJlW3a M HHTepHpeTanuu HWHPOpPMAallUU, OMNpeAeTeHHs JOCTOBEPHOCTH
MOJIyYEHHOTO Pe3yJIbTaTa;

CO3JaHHME YCJIOBHM AJI pPa3BUTHUS YMEHUN NPOEKTHO-HUCCIEN0BATENIbCKON, TBOPUYECKON
JeSITEIIbHOCTH;

pa3BUTHE UHTEpeca K cepaM NMpodhecCHOHANBHON JesTeIbHOCTH, CBI3aHHOM C (PU3HUKOM.

B coorBerctBun c¢ tpedoBanusiMu PI'OC COO yrioyOn€HHBIA ypOBEHb H3y4YEHHS
yueObHoro mnpeamera «®Pu3uka» Ha YypOBHE CpeaHEro oOmero oOpa3oBaHHs BbIOMpaeTcs
oOy4armuMucs, MIAaHUPYIOIIMMH POJOJKEHHE 00pa3oBaHMs IO CIEHUAIbHOCTAM (U3HUKO-
TEXHUYECKOTO MpoduIIs.

Ha n3ydenue dusuku (yriayOon€HHBIN YpOBEHb) Ha YPOBHE CPEIHEr0 OOIIEro o0pa3oBaHus
otBoautcs 340 wacos: B 10 kimacce — 170 gacos (5 gacoB B Heenmo), B 11 kimacce — 170 yacos (5
YacoOB B HEJIEIIO).

[Tpennaraemslii B mporpamme 1o (pu3MKe nepeyeHb JabopaTOPHBIX U MPAKTHYECKUX padoT
ABIIIETCS. PEKOMEH/IOBAaHHBIM, YYMTEJIb JeJIaeT BHIOOP MpPOBEACHMs J1a0OpaTOPHBIX paboT u
OTIBITOB C YUETOM MHIMBUAYAIBHBIX OCOOCHHOCTEN 00yJaromuXxcsl.



COJAEPKAHUE OBYYEHUA
10 KUIACC

Pazgen 1. Hayunblii MeTO/ MO3HAHUSA NPUPO/bI.

Ousuka — QyHIameHTandbHas Hayka O mpupoje. HayuHblii METOA MO3HAHUS M METOJIBI
ucciieIoBaHus (PU3HYECKUX SIBICHUH.

DKCIIepUMEHT U TEOpHs B IMpoliecce MO3HaHUsS Npupoabl. Habmrogenne u SKCepuMeHT B
buzuke.

Crioco0b1 m3MepeHust (pU3MUECKUX BEIMYMH (QHAJOTOBbIE W IU(POBBIE U3MEPUTEIBHBIC
IpUOOPBI, KOMIIBIOTEPHBIE 1aTYUKOBBIE CUCTEMBI).

[Torpemnoctu u3MepeHuil pusnuecKkux BeIuYrH (a0COTIOTHAS U OTHOCUTENbHAS).

MogenupoBanue (U3NYECKUX SBJICHUM U MPOLECCOB (MaTepualibHas TOYKA, aOCOJOTHO
TBEPOE TEJI0, HIcaIbHAsl )KUKOCTh, UJI€AIbHBIN I'a3, TOUEUHBIN 3apan). ' unoresa. duznueckuit
3aKOH, TPAaHUIIBI €r0 IPUMEHUMOCTH. PU3nYecKas TEOpHs.

Pomp m mecto ¢usukn B (QOpMHPOBaHHUM COBPEMEHHON HAaydyHOW KapTHHBI MHUpa, B
IIPAKTUYECKOHN AEATEIbHOCTH JIIOIEH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

W3mepeHue cCuibl TOKAa M HANPSOKEHWsT B LENHM IIOCTOSIHHOIO TOKAa IPU ITOMOIIU
AHAJIOTOBBIX U IU(POBBIX U3MEPUTEIHHBIX TPHOOPOB.

3HakoMCTBO ¢ MppoBoit mabopaTopuel no ¢usuke. Ilpumepsl uzmepenus puznyeckux
BEJIMYUH IIPU IIOMOIIY KOMIIBIOTEPHBIX JaTYMKOB.

Pa3zgen 2. MexaHnuka.

Tema 1. Kunemamuka.

Mexannueckoe naBukeHHE. OTHOCUTEIIBHOCTb MEXAHHUYECKOro JBmkeHus. Cucrema
OTCYETa.

[Tpsmas u oOpaTHas 3a1a4l MEXaHUKU.

Pannyc-BekTOp MaTepuaJbHOW TOYKH, €ro IHPOEKLUUH HAa OCH CHUCTEMBI KOOpAMHAT.
Tpaexropus.

[Tepemenienne, CKOpocTh (CpedHsisi CKOPOCTb, MTHOBEHHAs CKOPOCTb) M YCKOpEHHE
MaTepUaIbHONW TOYKH, MX NPOEKIMH Ha OCH CHCTEMBI KOOpAHHAT. CioKeHuE NepeMeleHU U
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE NMPSMOJMHENHOE ABMKEHHE. 3aBUCUMOCTh KOOPJIMHAT,
CKOPOCTH, YCKOPEHUS U IyTH MaTepUalbHON TOYKU OT BPEMEHH U UX IPpapUKH.

CBobosHoe majseHue. YCKOpeHHe cBOOOAHOro mnajaeHus. J[BukeHue Tena, OpPOIIEHHOTO
MOJ1 YTJIOM K TOPU30HTY. 3aBUCHMOCTh KOOPJIMHAT, CKOPOCTU U YCKOPEHMSI MaTepHAIbHON TOUKU
OT BPEMEHH U UX I'paduKu.

KpuBonunerinoe nBukeHue. JBUKeHNE MaTEpUATIbHON TOYKH IO OKPYKHOCTHU. YTJIOBAs U
auHelHas ckopocTb. Ilepumon u wacrora obOpamenus. LlenTpocTpemutensHoe (HOpMaiIbHOE),
KacaTeslbHOE (TaHTCHIIMAIbHOE) U TIOJTHOE YCKOPEHUE MAaTepHAIbHOM TOUKH.

TexHu4yeckue yCTpPOMCTBA M TEXHOJIOTMYECKHE IIPOLECCHL: CHUAOMETP, IBUKEHUE
CHapsJI0B, LIETIHbIE, IeCcTepEHYAThIe U PEMEHHBIE epeaaun, CKOPOCTHbIE TU(THI.

Hemoncmpayuu.

Mopenb cucTeMbl 0TCUETA, MILTFOCTPALIAS] KHHEMAaTHYECKUX XAPAKTEPUCTHK JABUKECHUS.

Crioco0b! HcceJ0BaHus IBUKEHUH.

NnmrocTpanus npeneapHoro nepexoaa 1 i3MepeHue MrHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanue IBMKEHUH C UCTIOIB30BAHUEM MEXaHU3MOB.

ITanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmionenue nBuxeHus tena, OpoIIeHHOr0 O] YIJIOM K TOPU30HTY U TOPU30HTAIIBHO.

HampaBnenue CKOpOCTH NpY JBUKEHUU IO OKPYKHOCTH.

[TpeoOpa3oBaHue yrioBoil CKOPOCTH B PEIYKTOPE.



CpaBHeHME TIyTEH, TPACKTOPHUH, CKOPOCTEW JABUKEHUS OJHOTO U TOTO K€ Tejla B Pa3HbIX
CUCTEMAax OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomeol, npaKmuKym.

N3yueHnne HepaBHOMEPHOIO IBUKEHMS C LIEJIBIO ONPEEIICHUS] MTHOBEHHOW CKOPOCTH.

H3mepeHne yCKOpeHHUs IIPU NPSMOJIMHENHOM PaBHOYCKOPEHHOM JIBJKEHUU 110 HAKJIOHHON
IIJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTY IIyTH OT BPEMEHH ITPH PABHOYCKOPEHHOM JIBH)KECHHUU.

N3mepenue ycKOpeHus: CBOOOHOTO MaieHus (PEKOMEHI0OBAHO MCIOIb30BaHUE HUPPOBOH
nabopaTopun).

W3ydyeHne OBUXKEHUS Tella, OpOIIEHHOr0 TOpU30HTaNbHO. IIpoBepka runoressl o npsAMoit
IIPONOPLUUOHAIBHON 3aBUCUMOCTH MEXy JAIBHOCTBIO IIOJIETA U HAYAJIbHOM CKOPOCTBIO TeJa.

W3yuyenue aBuKeHUs Tesa M0 OKPYKHOCTHU € IIOCTOSHHOMW 110 MOJYJIFO CKOPOCTBIO.

HccnenoBanue 3aBUCMMOCTH Iepuojia OOpallleHUs KOHMYECKOro MasTHHKAa OT €ro
[1apaMeTpOB.

Tema 2. /lunamuxa.

Ilepssiit 3akoH HproToHa. MHepuumanbsHble cucTeMbl oTcyéTa. [IpuHIMI OTHOCUTEIBHOCTH
[Nanunes. HeunepruanbHble cucTeMbl 0TCUéTa (ONpeiesieHue, IpUMEpBI).

Macca tena. Cuia. [lpuHnun cynepno3uiuu Cui.

Btopoii 3akon HeroToHa 11711 MaTepraibHON TOUKH.

Tperwnii 3akoH Hpr0TOHA 17151 MaTEpUAIIBHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUS. DKBUBAJIEHTHOCTh I'PABUTALIMOHHON 1 MHEPTHON MacCCBI.

Cuna T1spKecTH. 3aBUCUMOCTb YCKOPEHHMS CBOOOJHOTO TMaJ€HUs OT BBICOTHI Haj
IOBEPXHOCTBIO IUIAHETHI U OT reorpaduyeckoil mupoThl. J[BHXKeHHEe HEOECHBIX Tel U HX
cnyTHUKOB. 3akoHbl Keruepa. [lepBas kocmMuueckast CKOPOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec tena. Bec Tena, IBHXKYyIIErocs C yCKOPEHHUEM.

Cuna Ttpenus. Cyxoe tpenue. Cuia TpeHHS CKOJBXKEHUS W CHUJA TPEHHUS IOKOS.
Koadduuuent tpenus. Cuna conpoTUBICHUS NPHU JBUKECHUU Tela B JKUIKOCTU WJIM rasze, eé
3aBUCHMOCTb OT CKOPOCTH OTHOCHUTEIBLHOTO ABUKCHUS.

[Jasnenue. 'mapocratnueckoe nasnenue. Cuiia Apxumena.

TexHudeckne YCTpPOWCTBA M TEXHOJOTMYECKHE MPOLECCHI: IOAIINITHUKY, JBHXCHHUE
VCKYCCTBEHHBIX CITyTHHKOB.

Hemoncmpayuu.

HaGnronenue 1BUKEeHUs Tell B MHEPLUAIbHBIX M HEMHEPIUAIbHBIX CUCTEMAaX OTCUETA.

IIpyHIUIT OTHOCHTEIBHOCTH.

Kauenne AByxX LWIMHAPOB WJIM IIApOB PAa3HOM MAacChl C OJMHAKOBBIM YCKOPEHHEM
OTHOCHUTEJIBHO HEMHEPIUAIBHONW CHCTEMBI OTCUETA.

CpaBHeHuE paBHOJEHCTBYIOIIEN MTPHIIOKEHHBIX K TEJIy CHJI C IIPOM3BEIEHUEM MacChl Tena
Ha €ro yCKOPEHHUE B MHEPIHMAIBHON CUCTEME OTCUETA.

PaBeHCTBO cHJil, BO3HUKAIOUIUX B PE3YIbTATE B3aUMOJICHCTBUS TEIL.

N3Mepenne mace 1o B3auMOJICHCTBUIO.

HesecoMocTs.

Bec tena npu yCKOPEHHOM NOABEME U NAJCHUU.

LleHTpOOE)KHBIE MEXaHU3MBI.

CpaBHEHHME CWII TPEHUS NTOKOS, KAUEHUS U CKOJIbKECHUSI.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npakmuxym.

H3mepenne paBHOIEHCTBYIOIIEH CHIT TP IBHXKEHUU OpycKa 110 HAKJIOHHOW MIOCKOCTH.

[TpoBepka THMOTE3bl O HE3aBUCUMOCTH BPEMEHHU JIBUKEHUS OpycKa M0 HaKJIOHHOU
IIJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MACCHI.

HccnenoBanue 3aBUCHUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B IPY)KMHE U PE3NHOBOM
oOpasiie, oT ux nedopmaruu.

N3yueHne IBMKEHUS CUCTEMBI TEJ, CBI3aHHBIX HUTBIO, IEPEKUHYTOI uepes JErkuit OJI0K.



N3mepenne koddduireHTa TpeHHs 0 BEIMYHUHE YTIIOBOTO Kod(HuIlMeHTa 3aBUCUMOCTH
Fip(N).

HccnenoBanue JBMXKEHUS Opycka 10 HAKIOHHOM IUIOCKOCTH C  IE€PEMEHHBIM
K03(pPHULIMEHTOM TPEHHUS.

W3ydeHne ABM>KEHUS I'Py3a Ha BaJly C TPEHUEM.

Tema 3. Cmamuxka meépoozo mena.

AbcomoTHO TBEpHOE Teno. IlocTynarenbHoe M BpallaTeIbHOE JBM)KEHUE TBEPAOTO Teja.
MoOMEHT cuilbl OTHOCUTENBHO Ocu BpaieHus. [lnedo cumbl. CroxeHue cuil, IPUIOKEHHBIX K
TBEpAOMY Teny. LleHTp TskecTu Tena.

VYcnoBust paBHOBECUs TBEPAOTO TeEJA.

YcroitunBoe, HEYyCTOMUNBOE, OE3pa3InYHOE PABHOBECHE.

TexHu4yeckue yCTpPONMCTBA M TEXHOJIOTMYECKHE IPOLIECCHI: KPOHIUTEWH, CTPOUTEIIbHBIN
KpaH, peleryaTble KOHCTPYKLUH.

Hemoncmpayuu.

VYcioBus paBHOBECHS.

Bunel paBHOBeCHS.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, nPAKMUKyMm.

HccenenoBanue ycaoBui paBHOBECHUS TBEPAOTO TEJIA, UMEIOLIETO OCh BPALCHUS.

KoHcTpynpoBanue KpOHIITEHHOB U pacy€T CUJ YIPYTOCTH.

N3yyenue ycTOMYMBOCTH TBEPAOIO TEJA, UMEIOIIETO IJIOMIA(b ONIOPHI.

Tema 4. 3akonvl COXpanHeHUun 6 MEXAHUKE.

Nmnynsc MaTepuaabHOM TOYKH, CUCTEMbl MaTepHalIbHbIX ToueK. LleHTp macc cucremsl
MaTepuaibHbIX TOYeK. Teopema 0 JBUKEHUH LIEHTPA Macc.

HMnynbce cuiibl U H3MEHEHHE UMITYJIbCa Tefa.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE NBHXKEHUE.

MoMeHT umnynsca MaTepuanbHOM TOYKU. llpencraBieHune o coXpaHEHMHM MOMEHTa
UMITYJIbCA B LIEHTPAJIbHBIX MOJISIX.

PaGoTa cunbpl Ha MajaoM M Ha KOHEYHOM NepemeleHuH. ['padudeckoe mpeacraBieHue
paboTHI CHUJIBI.

MOIIHOCTE CHIIBI.

Kunerndeckass sHeprus MarepuaabHOM TOukH. Teopema 00 M3MEHEHMM KHHETUYECKOU
SHEPrUU MATEPUAIBHON TOUKH.

[ToreHunanbHble W HeNMoOTeHUUaNbHbIE cuibl. [loTeHnuanbHas sHeprus. [loreHnuanbHas
SHEprus ynpyro negopMHpoBaHHOW NpyxkuHbI. [loTeHImalbHas SHEprus Teaa B OJHOPOJHOM
rpaBUTAlMOHHOM moJe. [loTeHuanbHas 3Heprus Tejaa B TPaBUTALMOHHOM I0JIe OJAHOPOJHOTO
mapa (BHYTpHU U BHe 11apa). Bropast kocMuueckast CKopocTb. TpeThsi KocMU4ecKasi CKOPOCTb.

CBs3p paOOTBHl HEMOTEHIMAIBHBIX CHJI C U3MEHEHHUEM MEXaHWYECKOW SHEPruu CHCTEMBI
TeN. 3aKOH COXPAaHEHHS] MEXaHUYECKON DHEPTHUH.

VYrpyrue u Heynpyrue CTOIKHOBEHHUS.

VYpaBHeHue bepHymu Uil MACaNbHOM >KMAKOCTH KaK CJEICTBUE 3aKOHA COXPaHEHUs
MEXaHUYECKON YHEPTUU.

TexHnueckne ycTpoHWcTBa M TEXHOJOTMYECKHE MPOLECCHI: JBUKEHHE PAKET, BOIOMET,
KONEp, NPYKUHHBIN MUCTOJIET, THPOCKOTI, (PUTYpHOE KaTaHUE Ha KOHbKAaX.

Hemoncmpayuu.

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE ABMXKEHHE.

W3mepeHrie MOITHOCTH CHJIBI.

M3MeHeHue sHepruu Teja Mpyu COBEPILIEHUH PadOoThI.

B3anMHbIEe npeBpanieHuss KMHETHYECKOW M MOTEHUHAJBbHOM SHEPIruil NMpu JIEUCTBUM HA
TEJIO CHJIBI TSDKECTU M CUJIBI YIIPYTOCTH.



CoxpaHeHue SHepruy Ipyu CBOOOJHOM MaJICHHH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKmuKym.

M3MmepeHune uMIrysbea Tena o TOpMO3HOMY ITyTH.

W3mepeHue cuiibl TATH, CKOPOCTH MOJIEITH 3JICKTPOMOOUIISI U MOITHOCTH CHIIBI TATH.

CpaBHeHNE U3MEHEHHS UMITYJIbCA TENNA C UMITYJIbCOM CHJIBL.

HccnenoBanue coxpaHEHHsI UMITYJIbCA IPU YIPYTOM B3aUMOJEHCTBUM.

H3MepeHne KHHETUYECKOM SHEPTUHU TeJla 10 TOPMO3HOMY ITyTH.

CpaBHEHHE H3MEHEHUS TIOTCHIUAIBHON SHEPTUU PY>KUHBI C pabOTOM CHUIIBI TPEHHUSL.

Onpenenenue paboThl CHIIbI TPEHUS MPU IBUKEHUH TeJa [0 HAKJIOHHOMN INIOCKOCTH.

Pa3nes 3. MoJsiekyasipaasi pu3uKa M1 TEepMOIUHAMHUKA.

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOU MeopUU.

OcHOBHbBIE TOJNOXKEHUST MOJIEKYJsipHO-KuHeTn4eckoi Tteopun (MKT), ux onbiTHOE
obocHoBanue. uddysus. bpoyHoBckoe nBmxeHue. XapakTep ABHKEHHsS M B3aUMOACHCTBUS
YacTHI] BellecTBa. MOAETN CTPOCHHUS Ta30B, )KUIKOCTEH U TBEPABIX Tl U OOBSICHEHNE CBOMCTB
BEIIECTBA Ha OCHOBE 3THX Mojeneil. Macca u pa3mepbl Mousiekysn (aromoB). KommuectBo
BeulectBa. [locrosuHas ABorazapo.

TennoBoe paBHoBecue. Temmeparypa u cnocoObl e€ u3mepenus. lllkama Temmeparyp
Lenbcus.

Mogenb ueanbHOro ra3a B MOJIEKYJIIPHO-KMHETUYECKOW TEOPUU: YaCTULbI ra3a ABMXKYTCS
XA0THUYECKHU U HE B3aUMOJEHCTBYIOT APYT C APYTOM.

['a3oBble 3akoHBI. YpaBHeHue MenaeneeBa—Kianeiipona. AOcoioTHas Temmeparypa
(wkanma temneparyp KeneBuna). 3axon Jlanmprona. M3omporecchl B HaeallbHOM rase cC
IIOCTOSIHHBIM KOJIMYECTBOM BellecTBa. I'paduueckoe npeacTraBieHrne U30MpOLECcCCOB: U30TepMa,
n30Xopa, n3odapa.

CBs3p MEXIy JaBICHHMEM U CpPEIHEH KHHETUYECKOW DJHEPrued IOCTYNaTeIbHOro
TEIUIOBOTO JBMKEHHUS MOJIEKYJI HJI€aIbHOrO0 Ta3a (OCHOBHOE YPaBHEHHME MOJIEKYJISPHO-
KUHETHYECKOW TEOPUHU U/I€AIBHOTO ra3a).

CBs3p  aOCONIOTHOM  TemmepaTypbl TEPMOAMHAMHYECKOHM CHCTEMBl CO  CpedHei
KMHETUYECKOW YHEPTUEH MOCTYATENBHOIO TEIUIOBOTO IBUKEHUS €€ YaCTHIL.

TexHuueckue yCTpOHCTBa U TEXHOJIOTMYECKHE TIPOLECCHl: TEpPMOMETp, Oapomerp,
MI0JIyYE€HUE HAHOMATEPUAJIOB.

Hemoncmpayuu.

Monenu IBUKEHHUS YacTHUL] BEIIECTBA.

Mogenb OpOyHOBCKOTO JIBH>KCHHS.

Buzaeopounuk ¢ 3anchio peaabHOro OpOyHOBCKOTO JIBH)KEHUS.

Huddysus xunkocrei.

Mopnens onsira IITepHa.

[IpuTsxeHue MOJIEKyII.

Mogenu KpUCTaNIn4eCKUX PEIETOK.

Habmonenune u rccnenoBanme N30IpOIECCOB.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomuol, npaKmuKym.

HccnenoBanue mpolecca yCTaHOBJICHHUS TEIJIOBOIO PAaBHOBECHS MIPH TEINIOOOMEHE MEXY
ropsiuei U XOJIOAHOU BOJOM.

W3ydyeHrne W30TEPMHUYECKOTO Ipolecca (PEeKOMEHJ0BAHO HCIOIb30BaHUE MUPPOBOIL
nabopaTopun).

N3ydenune n30XopHOTO mpouecca.

N3yuenne n306apHOro mnporecca.

[TpoBepka ypaBHEHUS COCTOSTHUSI.

Tema 2. Tepmoounamuka. Tennogvie mauwiunoi.

Tepmomunamuueckas — (T/I) cucrema. 3amanrie  BHEIIHUX  YCJIOBHM  JJIA
TEPMOJMHAMHYECKONM CcHCTeMbl. BHemHne u  BHYTpeHHHME mnapamerpsl. Ilapamerpsl



TEPMOJIMHAMUYECKON CUCTEMBI KaK CPEJIHHME 3HAYEHUs BEIMYMH, ONHCHIBAIOIINX €€ COCTOSHUE
Ha MUKPOCKOIIMYECKOM yYpOBHE.

HyneBoe Hauano tepmoauHamMuku. CaMOIIpOU3BOJIbHAS Peslakcalusl TEPMOJUHAMUYECKON
CUCTEMBI K TEIUIOBOMY PABHOBECHUIO.

Mopenp uaealbHOrO Ta3a B TEPMOJMHAMHMKE — CHCTEMA YPAaBHEHUMW: YpaBHEHHE
MenneneeBa—Knaneiipona U BbIpaK€HUE JUIsl BHYTPEHHEW DHEPrUM. Y CIOBUS IPUMEHUMOCTHU
3TOM MOJENM: HU3Kasg KOHLEHTpauusi YacTUll, BBICOKME TemIeparypbl. BrlpaxeHue nis
BHYTPEHHE!N 3HEPTUU OJIHOATOMHOT'O H/I€aIbHOIO Ira3a.

KBazucrarnueckue 1 HECTATHYECKUE TIPOLIECCHI.

OnemenTapHas pabora B TepMOAMHAMUKE. Beruucienue paboTsl 1o rpaduky mporecca Ha
pV-nuarpamme.

Tennonepenaya Kak crnoco® HW3MEHEHHs BHYTPEHHEH SHEPruM TEPMOJWHAMHYECKON
cuctembl 06e3 coBepieHus padoTsl. KoHBeKIUs, TEMIONPOBOIHOCTD, U3IyUCHHE.

KommmuectBo Ttemnorel. TermnoémkocTs Tena. YaenbHas W MOJSPHAs TEIUIOEMKOCTH
BelllecTBA. YpaBHeHUe Maliepa. YenbHas TeIioTa CropaHus ToluiMBa. Pacuér kommyecTBa
TEIUIOTHI NpH Terutonepenayde. [lonstue o6 annadaTHOM Iporecce.

[lepBbiii 3akOH TepMoAMHAMUKH. BHyTpeHHss sHeprusi. KonmndyecTBo TemioTsl U paboTa
KaK Mepbl N3MEHEHUS BHYTPEHHEH S3HEPIUH TEPMOANHAMUYECKON CUCTEMBI.

Bropoili 3akOoH TEpMOJMHAMHUKHU I PABHOBECHBIX IPOIECCOB: YEpe3 3aJaHHOE
PaBHOBECHOE COCTOSIHUE TEPMOJUHAMHYECKONW CHUCTEMBbl INPOXOJUT EIUHCTBEHHAsl anuadara.
AOcomoTHas Temneparypa.

Bropoii 3ak0H TepMOJUHAMMKH JUJIsl HEPABHOBECHBIX MPOIIECCOB: HEBO3MOXKHO INEpENaTh
TEIUIOTY OT 0ojiee XONOJHOTO Tena K Oonee Harperomy 0e3 kommencauuu (Kmaysumyc).
HeoOpaTtumocTs IpUpOIHBIX IPOLIECCOB.

[Tpuniune! aeiicTBus TenaoBbix MarmuH. KIT/I.

MaxkcumansHoe 3Hauenue KII/. [{ukn Kapho.

DKOJIOTMYECKHUE aCIEKThl MCIOJIb30BaHMUs TEIJIOBBIX JBUrareneil. TeniaoBoe 3arpsa3HeHue
OKPYKaIOILEH CPeIbl.

TexHuueckue ycTponcTBa M TEXHOJIOTMUYECKUE IPOLECCHI: XOJOIUIBHUK, KOHIUIMOHED,
JTU3eTbHBIH W KapOIOpaTOpHBIM JBUTraTeNnu, MapoBas TypOWHA, MOJYyYEHUE CBEPXHU3KHX
TEMIEPATYpP, YTWIN3ALUA «TEIUIOBBIX» OTXOJOB C HCIOJB30BaHUEM TEIUIOBOTO HAcoca,
yTUIIM3aLKsg OMOOPraHNYECKOI0 TOIIMBA AJIsl BBIPAOOTKH «TEIIOBOW U 3JIEKTPOIHEPTUH.

Hemoncmpayuu.

W3meHeHne TemnepaTypsl IPH a1nadaTHyeCcKOM paclIupEeHUH.

Bo3nyniHoe oruuso.

CpaBHeHHE yJIEIbHBIX TEMI0EMKOCTEH BEIIECTB.

CriocoObl U3MEHEHUs] BHYTPEHHEH SHEPTUU.

HccnenoBanue aguabaTHOTo mpoiiecca.

KoMmnproTepHble MOJENN TEIUIOBBIX JBUTATEIEH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

W3mepenne yaenbHOU TEMII0EMKOCTH.

HccnenoBanue mnpoiiecca OCThIBaHUS BEILIECTBA.

HccnenoBanue aanabaTHOro mporecca.

W3ydeHre B3aUMOCBSI3U SHEPTUM MEXKMOJIEKYISIPHOTO B3aUMOJICHCTBUS U TEMIIEpaTyphl
KHIIEHUS KUIKOCTEN.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Dazosvie nepexoowvl.

[TapooOpa3zoBanue M KOHAeHcauus. McmapeHue U KWUIIEHHe. YJellbHas TeIuIoTa
napooOpa3oBaHusl.

Hacpiiennele 1 HeHachlllleHHble napbl. KauecTBeHHas 3aBUCUMOCTH IUJIOTHOCTH U
JaBJICHMsI HACBILIEHHOTO Mapa OT TeMIEepaTypbl, UX HE3aBUCUMOCTb OT 00bEMa HACHIIIEHHOTO
napa. 3aBUCUMOCTb TEMIIEPATypbl KUIIEHUS OT JJABJICHUS B )KUJKOCTH.



BnaxxHocTs Bo3ayxa. AGCOIIOTHAS U OTHOCUTEIbHAS BIAXKHOCTb.

Teépnoe teno. Kpucrammmueckue u amopdHbie Tesa. AHU30TPOIUS CBOMCTB KPUCTAJIOB.
[InaBnenue u kpuctauMzanus. Y aelbHas TerioTa miaasienus. Cyomumanusi.

Hedopmaruu tBEpaoro Tema. Pactsokenue u cxatue. Cnur. Moayne Ownra. Tlpenen
yrnpyrux aedopmanui.

TemioBOE paciIMpeHue KXUAKOCTEH U TBEPIBIX Tell, 00BEMHOE U JIMHEWHOE pacIIUpEHHE.
AHrapMOHHM3M TEIUIOBBIX KOJIEOAHUN YacTHUI[ BEIIEeCTBAa KaK MPUYMHA TEIJIOBOTO PACHIMPEHUs
TeJ (Ha KAYeCTBEHHOM YpPOBHE).

[IpeoOpa3zoBanue 3HEprun B (Pa3zoBbIX Mepexoax.

YpaBHEHHE TEIJIOBOTO OaaHca.

[ToBepxHocTHOE HaTshKeHHE. KoaduimeHnT noBepXxHOCTHOrO HaTsbkeHus. Kamwnsphbie
ABJEHUA. /aBieHne o1 UCKPUBIEHHON MTOBEPXHOCTHIO xkuakocTH. @opmyia Jlamaca.

TexHuueckue yCTpONCTBA H  TEXHOJOTMYECKHME IPOLIECCHl: KUIKHE KPHUCTAJLIBI,
COBpPEMEHHBIE MaTepUaJIbI.

Hemoncmpayuu.

TennoBoe pacmmpeHue.

CBoiicTBa HaChILLIEHHBIX M1APOB.

Kunienne. Kunenue npu nOHUKEHHOM JIaBICHUU.

W3mepenne cuiibl HOBEPXHOCTHOTO HATSKEHUSI.

OIBITHI ¢ MBUIBHBIMH TIEHKAMHU.

CmauuBanue.

Kanwnsipasie sBieHus.

Mopeny HEHbIOTOHOBCKOM JKHJIKOCTH.

Crioco0bl U3MEpEHUs BIKHOCTH.

HccnenoBanue HarpeBaHusl U IJIABJIEHUS KPUCTAIIMYECKOTO BELIECTBA.

Bune! nedpopmanuii.

Hab6nronenue Manbix aedopMarmii.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

N3ydeHune 3aKk0OHOMEpPHOCTEN UCTIAPEHUS )KUIKOCTEN.

N3mepenne yaenbHON TEeIUIOTHI IIJIaBIEHUS JIbJA.

N3yueHue CBOMCTB HACBIIICHHBIX TAPOB.

N3mepenne abCoNMOTHOM BIAXKHOCTH BO3/1yXa U OIEHKA MAacChl TapOB B TTOMEIICHHH.

W3mepenne kodduirienTa moBepXHOCTHOTO HATSKEHUS.

Nzmepenune moayns FOnra.

HccnenoBanue 3aBUCUMOCTH JieopMaIiuu pe3uHOBOro o0pasiia OT MPUIOKEHHON K HEMY
CHJIBL.

Pa3nen 4. daekTpoanHaMuka.

Tema 1. Inexmpuueckoe noie.

DnekTpu3zanus Tel U e€ MpOosIBICHUS. DJIEKTPUUYECKUU 3apsan. JlBa BUIa 3JIEKTPUUECKUX
3apsiioB. [IpOBOTHUKH, AMAIIEKTPUKHA M TOJYNPOBOJHHUKH. DJIEMEHTAPHBIA DIIEKTPUUYECKUMA
3apsii. 3aKOH COXPaHEHUs AIEKTPUUECKOTro 3apsija.

B3aunmoneiictBue 3apsanoB. Toueunsie 3apsaapl. 3akoH KyoHa.

OnekTpuueckoe nose. Ero nefictBue Ha 31eKTpUUYECKUE 3apsi/Ibl.

Hanpsokénnocts  anektpuueckoro mois. [IpoOueiit 3apsa. JluHum HanpskEHHOCTH
ANEKTPUUECKOTro NoJist. OJHOPOAHOE IAEKTPUUECKOE MOJIE.

[ToTeHIMambHOCTh AIEKTPOCTATUUECKOTO TOJIsSI. Pa3HOCTh MOTEHIIMANIOB U HAMPSKEHHE.
[loTteHuumanpHast  3Heprusi  3apsga B ANEKTPOCTATUUECKOM  TIOJIE. [ToTenuuman
ANEKTpOCTaTUUeCKOro mojsi. CBs3p HANPSHKEHHOCTH TIOJNS W PA3HOCTH TOTEHIMATIOB IS
AIIEKTPOCTATUYECKOTO OIS (KaK OJHOPOTHOTO, TAK U HEOJHOPOIHOTO).

[TpuHIIUTT CyePIIO3UITNH dIIEKTPUUECKHUX TTOJICH.



[Tone Toueunoro 3apsima. Ilone paBHOMepHO 3apspkeHHOU cdepnl. [lone paBHOMEpHO
3apspkeHHOro mo o0vémy mapa. I[lome paBHOMEpHO 3apsDKEHHON OECKOHEYHOM IUIOCKOCTH.
KapTuns! TMHAN HAIPSY)KEHHOCTH ITUX IOJIEH U SKBUIIOTEHIIUAJIBHBIX TOBEPXHOCTEN.

[TpoBOAHMKY B 3JIEKTPOCTATUUECKOM M10JIE. Y CIIOBHE PAaBHOBECHS 3aps110B.

JIM3IIEKTPUKH B DJIEKTPOCTATUYECKOM IoJIe. JIMAIeKTprUecKas IPOHULAEMOCTh BELIECTBA.

KonpneHncarop. DNEKTPOEMKOCTD KOHJIEHCATOopa. DneKTpOEMKOCTh IIJIOCKOTO
KOHJICHCATOPA.

[TapamnenpHoe  coenuHeHue  KoHjeHcaTopoB.  IlocnepoBarenbHOoe — COeqUHEHHE
KOHJICHCATOPOB.

OHeprus 3apsKEHHOI0 KOHAEHCATopa.

JIBrKeHMe 3apsHKEHHON 4acTULBI B OAHOPOJHOM IEKTPUYECKOM IOJIE.

TexHuueckue ycTpoHWcTBa M TEXHOJIOTMYECKHE IPOLIECCHI: BJIEKTPOCKOI, JIEKTPOMETP,
3JIEKTPOCTaTUYECKasl 3alllUTa, 3a3eMJICHUE IEKTPOIPUOOPOB, KOHIEHCATOPHI, reHepaTop Ban e
['paada.

Hemoncmpayuu.

VYCeTpoCTBO M MPUHIAI JEHCTBHUS DJIEKTPOMETPA.

DIEKTPUYECKOE MOJIE 3apyKEHHBIX IIAPUKOB.

DNEKTPUUECKOE MOJIE IBYX 3apSKEHHBIX IJIACTHH.

Mogens 3nekTpoctaTuueckoro reueparopa (Ban ae I'paada).

IIpOBOTHHUKY B JIEKTPUYECKOM II0JIE.

DNeKTpocTaTUYECKasl 3allUTa.

YCTpoicTBO M AEMCTBUE KOHIEHCATOPA MOCTOSHHOM M IEPEMEHHON EMKOCTH.

3aBUCHUMOCTb  DJIEKTPOEMKOCTM IUIOCKOTO KOHJEHcaTopa OT IUIOIIAJM  IUIACTHH,
PAcCTOSIHUSA MEXA1Y HUMH U JU3JIEKTPUUECKON IPOHUI[AEMOCTH.

OHeprus MMEKTPUYECKOTO OIS 3apsyKEHHOTO KOHIEHCATOPA.

3apsiaKa U pa3psiKka KOHAEHcaTopa 4epe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

OneHka cul B3auMOJIEHCTBHS 3apsKEHHBIX TEJL.

HaOnronenue npeBpalleHns SHEprun 3apspKeHHOTO KOHJIEHCATOpa B SHEPTHUIO W3IYYEHUs
CBETOJINO/1A.

W3y4eHne npoTeKkaHus TOKa B LIENIH, COAEPIKAIIEd KOHIEHCAaToP.

Pacripenenennie  pa3HOCTM MOTEHIMANOB  (HANpSOKEHMs]) TMPH  MOCIEI0BATEIbHOM
COEIMHEHUH KOHJIEHCATOPOB.

HccnenoBanue pa3psiga KOHIEHCATOpa Yepe3 Pe3ucTop.

Tema 2. Ilocmoannwlil dn1eKmpuyecKuil mox.

Cwuita Toka. [ToCTOSIHHBIN TOK.

VYcnoBua CyHIECTBOBAHMSI IIOCTOSIHHOTO — JIEKTPUYECKOro ToKa. VMCTOYHMKM —ToOKa.
Hampsoxkenne U u 3J1C é&.

3akoH OMa JJ1d y4acTKa LEMH.

DNEeKTpUUEcKOoe COIPOTUBIECHUE. 3aBUCUMOCTh CONPOTUBIIEHUS OJTHOPOAHOTO TPOBOAHMKA
OT €ro JUIMHBI U IJIOUIa/Id NOTIEPEYHOT0 CEUEHUs. Y I€IbHOE CONPOTHUBIICHUE BEILIECTBA.

[TocnenoBarenbHOe, MNapajUleIbHOE, CMEIIAHHOE COEAMHEHHE MPOBOJHUKOB. Pacuér
pa3BeTBIEHHBIX AMMeKTprueckux nenei. [Ipasuina Kupxroda.

Pabora snektpuueckoro Toka. 3akoH Jxoyns—Jlenna.

MOIIHOCTB 2JIEKTPUUECKOTO TOKA. TemIoBas MOLIHOCTD, BbIIEIAEMAas HA PE3UCTOPE.

OJIC m BHyTpeHHEE CONPOTHBICHHE HWCTOYHHKAa TOKa. 3akoH OMa sl MOJHOU
(3aMKHYTO) 3JI€KTpHUECcKO 1enu. MOITHOCTh HCTOYHMKA ToKa. KopoTkoe 3amMbIkaHue.

Konzgencarop B 11enu noCTOSTHHOTO TOKA.

TexHuueckne ycTpoWcTBa U TEXHOJIOTMYECKHE IIPOLIECCHI: aMIEPMETpP, BOJIBTMETP,
peocTar, CYETUHK MIEKTPUIECKON SHEPTIUH.

Hemoncmpayuu.



W3mMepeHue cuibl TOKA U HAIPSKEHMSL.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKAa OT HANpPSDKEHUA JUISL PE3UCTOpA, JIAMIIbI
HaKaJIMBaHUS U CBETOAMOAA.

3aBUCUMOCTb CONPOTHUBIICHUS LWIMHAPUYECKUX IPOBOJHUKOB OT JUIMHBI, IUIOIIAIA
HONIEPEYHOI0 CEYEHUs U MaTepuana.

HccnenoBaHue 3aBUCHUMOCTH CHJIBI TOKa OT COINPOTUBJIEHHUS IIPU IOCTOSHHOM
HaNpsKEHUU.

[Tpsimoe m3mepenue DJIC. KopoTkoe 3aMplkaHHE TajlbBaHUYECKOI'O JIEMEHTA U OLICHKA
BHYTPEHHEI0 COIPOTHUBIICHMSL.

Crioco0bl coeTMHEHHUs ICTOYHUKOB Toka, DJ{C Garapeii.

HccnenoBanue pa3sHOCTH MOTEHIUAIOB MEX/1y ITOJIFOCAMH UCTOYHHMKA TOKA OT CHUJIbI TOKA B
LEMH.

Yuenuueckuit 3xcnepumenm, nabopamopnuie padomolt, RPAKMUKYM.

HccnenoBanue CMEIaHHOTO COEIMHEHUS PE3UCTOPOB.

W3MepeHue yieiabHOro COnpoOTUBIIECHHS TPOBOIHUKOB.

HccnenoBanue 3aBUCMMOCTH CHJIbI TOKA OT HAIIPSDKEHUS JJIs JIaMITbl HAaKaJIUBaHMUSL.

YBenuueHue npezaena U3MEpeHus aMmrnepMerpa (BoJbTMETpa).

N3mepenue D/IC 1 BHYTpEHHETO CONPOTUBIICHUS UCTOYHUKA TOKA.

Hccnenoanue 3asucumoctd 3JC ranbBaHUYECKOro 3JIEMEHTa OT BPEMEHU IPU KOPOTKOM
3aMbIKaHUU.

HccnenoBanue pa3HOCTH MOTEHIIMAIOB MEX/Ty [TOJIFOCAMH UCTOYHHMKA TOKA OT CUJIbI TOKA B
LEMH.

HccnenoBaHue 3aBUCUMOCTH 110JIE3HOM MOIITHOCTH UCTOYHHMKA TOKA OT CUJIbI TOKA.

Tema 3. Toku 6 paznuunslx cpeoax.

OneKkTpuyeckas MPOBOAUMOCTb PA3JIMYHBIX BELIECTB. OJEKTPOHHAS IMPOBOAMMOCTD
TBEPABIX ~ METAUIOB.  3aBUCUMOCTb  COINPOTUBIEHUS  METALIOB  OT  TEMIIEpaTypBhl.
CBepXITpoOBOIUMOCTb.

DneKkTpuuecKkuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass M TNpHUMECHas MNPOBOJUMOCTh HOIYHPOBOJHHKOB.
CsoiicTBa p—Nn-niepexona. [lomynpoBoHUKOBbIE TPHOOPHI.

ONEKTPUYECKUH TOK B DJIEKTPOJIUTAX. DJIEKTPOIUTHYECKAS JUCCOLMALMS. IIEKTPOIU3.
3axonbl Dapazest ISt 3JIEKTPOIH3a.

OnexkTpudeckuid TOK B rasax. CaMOCTOATENbHBIM W HECAMOCTOSATEIBHBIA pa3psl.
PaznuuHble THIIBI CaMOCTOATENBHOTO pa3psana. Monuus. [1na3zma.

TexHnueckue ycTpoWcTBa M INPAKTUYECKOE TNPHUMEHEHHWE: TIa30pa3psaHble JaMIIbl,
AJIEKTPOHHO-JIy4€eBasi TpyOKa, MOJIYIPOBOJHUKOBBIE MPHOOPHI: U0, TpaH3UCTOp, (hoToauon,
CBETOAMOM, TajbBaHMKA, paUHUPOBAHME MEIW, BBIIUIABKA AIIOMUHUS, DJEKTPOHHAs
MUKPOCKOTIHS.

Hemoncmpayuu.

3aBUCHUMOCTh COITPOTUBIICHUS] METAJUIOB OT TEMIIEPATYpPHI.

ITpoBOAMMOCTB JIEKTPOIUTOB.

3akoHsl anekTposn3a dapanes.

HckpoBoii pa3psii ¥ IPOBOJAUMOCTb BO3/1yXa.

CpaBHeHHE NPOBOIMMOCTH METAJJIOB U MOIYIPOBOJIHUKOB.

OnHOCTOPOHHSSA MPOBOIMMOCTD JUOJA.

Yuenuueckuit 3xcnepumenm, nabopamopmnsie padbomoi, RPAKMUKYM.

Habmonenue snextponunsa.

W3mepenue 3apsiia 0JHOBAJIEHTHOTO HOHA.

HccnenoBanne 3aBUCUMOCTH COITPOTUBIIEHUS TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKU TUOJIA.

Du3nYecKHil MPAKTUKYM.



Crioco0Ob! n3MepeHus: (pU3NUECKUX BEJIIMYMH C UCIOJIb30BAHUEM aHAJIOTOBBIX M IHU(POBBIX
U3MEPUTENBHBIX TPUOOPOB M  KOMIBIOTEPHBIX JaTYMKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCHUTEJIbHBIE  TOTPEIIHOCTH  M3MEpeHMH  (u3nueckux BenuuuH. OlieHKa  TpaHull
IIOTPELIHOCTEM.

[TpoBeieHre KOCBEHHBIX U3MEPEHUH, UCCIEI0OBAaHUN 3aBUCUMOCTE (PM3NUECKUX BEIMYUH,
IpOBEpPKa IMPEUIOKEHHBIX TUNOTe3 (BBIOOp M3 paloT, ONMMCAHHBIX B TEMAaTHMUYECKHX pa3jeiax
«YYeHNYEeCKUH HKCIIEPUMEHT, JJAOOpaTOPHbIE pabOThI, IPAKTUKYM).

Me:xknpeameTHbie CBSI3H.

N3zyuenue kypca pusnku yriy0néHHOro ypoBHs B 10 kiiacce ocyliecTBIseTCS C y4ETOM
COJIepKATENBHBIX MEXIIPEIMETHBIX CBSI3ed C KypcaMd MaTeMaTHKH, OHOJOrMH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Mesicnpedmemmuvie noHAmMUA, C6A3AHHbBIE C UYUEHUEM MEMO008 HAYYHO20 NOZHAHUA:
ABJICHME, Hay4HbIM (akr, rumoresa, (uznyeckas BeIMYMHA, 3aKOH, TEOpUs, HaOIrOAEHUE,
AKCIEPUMEHT, MOJICIMPOBAHUE, MOJIEIIb, U3MEPEHUE, IOTPEILIHOCTH U3MEPEHUN, U3MEPUTEIIbHBIE
npuOopsI, udpoBas 1adopaTopHsl.

Mamemamuka: penieHue cucTeMbl ypaBHeHuW. JluneliHas ¢yHkuus, mnapaborna,
runepooia, ux rpaduku u cBoicTpa. TpuronHomerpudeckue GyHKIMU: CUHYC, KOCUHYC, TAHT€HC,
KOTaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. BEKTOpBI M HX MPOEKIMH Ha OCU
KOOP/IMHAT, CII0)KEHUE BEKTOPOB.

Buonozua: vexanudeckoe IBU)KEHUE B KUBOW mpupoze, Auddysus, ocMoc, Teoo0OMeH
KHUBBIX  OpPraHM3MOB, TEIUIOBOE  3arpsA3HEHUE  OKpYyXawolled  cpenpl,  yTWIM3aLUs
OMOOpPraHNYECKOro TOIJIMBA JJISl BBIPAOOTKH «TEIUIOBOW» M 3JIEKTPOIHEPTUH, TOBEPXHOCTHOE
HaTSDKEHHE U KalWUIAPHbIC SBJICHUS B IPUPOJIE, HIEKTPUUECKUE SABJICHUS B )KMBOH MPHUPOJIE.

Xumusa: TUCKPETHOE CTPOCHHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BELLECTBA,
MOJISIpHasi Macca, MoJy4YeHHe HaHOMAaTepHalloB, TEIUIOBbIE CBOMCTBA TBEPIBIX Tel, KUIKOCTEH U
ra3oB, JKUJKHE KPHUCTAJUIbI, DJJIEKTPUUECKHE CBOMCTBA METAJIOB, 3JEKTPOIUTUYECKAs
JIMCCOLMALIUS, TAJIbBAHUKA, 3JIEKTPOHHAS! MUKPOCKOITHS.

T'eozpaghus: BnaxHOCTh BO31yXa, BETPBL, OAPOMETP, TEPMOMETP.

Texnonozua: npeodpa3zoBaHue ABMKEHHUN C HCIOJIb30BAHUEM MEXAaHU3MOB, YUET CyXOro
XKHUJIKOTO TPEHUS B TEXHHKE, CTAaTHYECKWE KOHCTPYKIMHU (KPOHINTEHH, pemérdarsie
KOHCTPYKLIMH), UCIIOJIb30BAaHNE 3aKOHOB COXPAaHEHMsI MEXaHUKH B TEXHUKE (THPOCKOI, BOJOMET
U JIpyrue), ABUTaTelIb BHYTPEHHETO CropaHMs, MapoBas TypOMHa, OBITOBOM XOJOIWJIbHUK,
KOH/IMIIMOHEP, TEXHOJOIMH TIOJIyYeHHs COBPEMEHHBIX MaTepuajoB, B TOM 4YHCIeE
HAaHOMAaTepHaloB, M  HAHOTEXHOJOTMM,  OJEKTpPOCTaTHuYecKas  3allluTa,  3a3eMJICHUE
3IIEKTPONPUOOPOB, ra30pa3psiAHbIE JaMIIbl, TOJTYIPOBOJHUKOBbBIE TPHOOPHI, TaIbBAHUKA.

11 KUIIACC

Pasnen 4. DaekTpoamHaMuka.

Tema 4. Macnummnoe noie.

B3anmoneicTBie NMOCTOSHHBIX MarHUTOB U IIPOBOJAHMKOB C TOKOM. MarsmuTrHoe ImoJe€.
BekTop mMarHuTHON MHAYKIMU. [[prHIMN Cynepno3nMi MarHUTHBIX MOJIeH. JINHUM MarHUTHOM
WUHAYKLHH.

MaruutHoe mojie MPOBOAHHKA C TOKOM (IPSIMOIO MPOBOJHHUKA, KATYIIKH U KPYroBOTO
BUTKA). OnbIT Dpcrena.

Cuna Amrepa, e€ HanpaBJIECHUE U MOYJIb.

Cuna JlopeHua, €€ HampaBieHHME W MOIyJb. J[BWKEHHE 3apsyKEHHOW 4YacTULBI B
OJIHOPOJAHOM MarHuTHoM nose. Pabora cuibl Jlopenna.

MaruutHoe nose B BeuecTse. deppoMarHeTUKH, napa- U IMaMarHeTUKH.



TexHu4eckne yCTpOMCTBA M TEXHOJIOTMYECKHME IMPOLECCHl: MPUMEHEHHE IOCTOSHHBIX
MarHuTOB, 3JEKTPOMAarHUTOB, TECTEP-MYJIbTUMETP, 3JIEKTPOABUTATENb SIKOOHM, YCKOpUTEIN
3JIEMEHTapHBIX YaCTHII.

Hemoncmpayuu.

Kaptuna nuHMII MHOYKIUMM MarHUTHOTO TOJS TOJOCOBOTO U IOJKOBOOOPAa3HOTO
IIOCTOSIHHBIX MarHuTOB.

KaptvHa 5uHMA MarHUTHOW MHAYKIMU IOJS JJIMHHOTO THIPSIMOrO IPOBOJHHUKA U
3aMKHYTOT'O KOJIBLIEBOT'O IIPOBO/IHUKA, KATYILIKH C TOKOM.

B3aumozeiicTBue AByX MPOBOJAHUKOB C TOKOM.

Cuita Ammiepa.

[evictBue cuibl JIopeH1a Ha HOHBI 3JIEKTPOJIUTA.

Haburonenne ABM>XEHUS ITy4YKa JIEKTPOHOB B MAarHUTHOM IIOJIE.

[TpuHLIMI OEHCTBUS 3TIEKTPOU3ZMEPUTEIBHOTO MPUOOpPa MATHUTOIICKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie pabomul, npaKmuKym.

HccenenoBanue MarHUTHOTO MOJIS1 HOCTOSIHHBIX MarHUTOB.

HccnenoBanue CBOWCTB (heppOMarHeTHKOB.

HccnenoBanue 1eicTBUS NOCTOSHHOTO MAarHUTa HA PAMKY C TOKOM.

N3mepenue cuibl AMmepa.

N3yuenune 3aBUCUMOCTH CHJIbI AMIIEpa OT CUJIbI TOKA.

OnpeneneHnne MarHUTHON MHIYKIIUU Ha OCHOBE M3MEpPEHUs CHIIbI AMIiepa.

Tema 5. dnekmpomazHumnas uHOYKyus.

SBnenue snexkTpoMarHuTHOM MHAYKUMU. [Totoxk BekTOopa MarHuTHOM uMHIyKiuu. 3C
WHIYKUUU. 3aKOH 3jeKkTpoMarHuTHOM uHaykuuu Dapanes. BuxpeBoe snexkTpuueckoe moJe.
Toxku dyko.

OJ1C uHAYKIMHY B TPOBOJHUKE, IBUKYILIEMCS B OJTHOPOJIHOM MarHUTHOM I10JI€.

IIpaBuno Jlenna.

NupyktuBHOCTh. Karymika WHAYKTUBHOCTM B I€NM IMOCTOSHHOIO TOKa. SIBieHue
camouHaykiuu. 9J{C caMOMHAYKIINH.

OHeprus MarHUTHOT'O TOJISl KaTYIIKH C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHuueckue ycTponcTBa U TEXHOJIOTMUECKNE TPOLECCHI: MHAYKIIMOHHAS TI€Yb, COJICHOU],
3allUTa OT AJIEKTPU3ALUU TeJl IPU ABUKEHUHU B MArHUTHOM T0JI€ 3€MIIH.

Hemoncmpayuu.

Habmonenune sBaeHus 37€KTPOMarHUTHON UHTYKIIUH.

Hccnenoanune 3aBucumoctd OJIC HMHAYKIMM OT CKOPOCTH HW3MEHEHUS MarHUTHOIO
MOTOKA.

IIpaBuno Jlenua.

[Tanenne MarauTa B aJIIOMUHUAEBON (MEHOW) TpyOe.

SIBieHNE CAaMOMHIYKIIUH.

Uccnenosanue 3aBucumoct DJIC caMOMHAYKIIMU OT CKOPOCTH M3MEHEHHS CHJIbI TOKA B
LENH.

Yuenuueckuit sxkcnepumenm, nabopamopmusvie pabomot, npaKmukKym.

HccnenoBanue sABIEHUS MIEKTPOMarHUTHOW NHAYKIIMH.

Omnpenenenne HHAYKIMA BUXPEBOTO MarHUTHOTO TIOJISI.

HccnenoBanue sBJIEHNS CAMOUHTYKIUH.

COopka Mozenu 3JIeKTPOMarHUTHOTO TeHepaTopa.

Pa3nes 5. KosieOanusi 1 BOJIHBI.

Tema 1. Mexanuueckue Konebdanus.

Konebatenbnas cuctema. CBOOOIHBIE KONEOAHMUS.

[apmMonnueckue  KoyieOaHUs. Kunematnueckoe ©W ~ AUHAMHYECKOE  OIIMCAHUE.
OHepreTuyeckoe ONHMCaHUE (3aKOH  COXpPaHEHUS  MEeXaHHUYecKol osHepruu). BriBog



JUHAMHYECKOTO ONMCAaHUSA TapMOHHMYECKUX KOJNIe0aHMM W3 HX DHEPreTU4Yeckoro u
KMHEMaTU4YECKOTO OIMCAHMUS.

Ammmatyna u dasza kosnebanuii. CBsi3b aMIUIMTYABI KOJICOAHUNM MCXOTHOW BETUYHHBI C
aMIUTUTYAaMHU KOJIeOaHu# e€ CKOPOCTH M YCKOPEHHUSI.

[Tepuon u yactora konebGanuii. [lepros Manbix cBOOOJHBIX KOJEOAHUN MAaTEeMaTHYECKOTO
MmasTHUKA. [leprnos cBOOOAHBIX KOJIEOAHUH PYKUHHOTO MAasITHUKA.

[TonsiTue o 3aTyxaronux KonedaHusx. Boinyxaennsie konebanus. Pesonanc. Pezonancuas
KpHBas. BiusiHue 3aTyxaHus Ha BUJ pe30HAHCHON KPUBOM. ABTOKOJICOAHMS.

TexHuuyeckne yCTpPOHMCTBA M TEXHOJOTMYECKHE MPOLECChl: METPOHOM, Yachl, Kayelw,
MY3bIKaJIbHbIE HHCTPYMEHTHI, cericMorpad.

Hemoncmpayuu.

3anuck Koae0aTeTbHOTO ABHKCHHS.

Habmroienue He3aBUCUMOCTH NEpUOa MaJIbIX KOJIeOaHU rpy3a Ha HUTU OT aMIUIUTY/bI.

HccnenoBanue 3aTyxaroImuX KojIeOaHUH M 3aBHCUMOCTH IEPHOAA CBOOOTHBIX KOJIeOaHHMA
OT COIIPOTHUBJICHHUS.

HccnenoBanune koneOaHW Tpy3a Ha MAaCCHBHOW NpPYXKHHE C IENbI0 (HOpMUPOBAHHUS
npeJICTaBIeHU 00 naeanbHON MOJENU MPYKUHHOTO MasTHHUKA.

3aKOH COXpaHEHHUs YPHEPTUH MPH KOJIeOaHHUIX Tpy3a Ha MpYKUHE.

HccnenoBaHue BBIHYKIECHHBIX KOJICOAHHIHA.

HabGmonenue pezonanca.

Yuenuueckuit sxkcnepumenm, nabopamopusie pabomoi, npaKmuKym.

N3mepenue nepuojia cBOOOAHBIX KOJI€OaHUN HUTSIHOTO U IPY>KUHHOT'O MasiTHUKOB.

W3ydeHne 3aKOHOB JBI)KEHHUS TENa B X0JI€ KOJIeOaHU Ha YIIPYroM IMO/IBECE.

N3ydeHre ABMKEHUS HUTSHOTO MasTHUKA.

[TpeoOpazoBanue YHEPTHH B IPYKUHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY bl 3aTyXarOIINX KoieOaHuil.

HccnenoBaHue BBIHYKIECHHBIX KOJICOaHHIA.

Tema 2. dnekmpomaznummnsie Ko1edanus.

KonebarenbHblif koHTYyp. CBOOOAHBIE 3JIEKTPOMArHUTHBIE KOJEOAHUS B HJCATbHOM
kosnebaTesibHOM KOoHType. ®opmyna Tomcona. CBsA3b aMIUIMTYIbl 3apsdjia KOHAEHcaTopa C
aMIUTUTYAOH CUJIBI TOKA B KOJIEOATEIIbHOM KOHTYDE.

3aKOH COXpaHEHMsI SHEPTUU B UI€aJIbHOM KOJe0aTeIbHOM KOHTYpE.

3aryxaromuye 3JeKTPOMarHuTHble KojeOaHWs. BbIHYX/JIE€HHBIE 3JEKTPOMarHUTHBIE
Kosie0aHusl.

ITlepemeHHBI TOK. MOIIHOCTE MEPEMEHHOIO TOKA. AMIUIMTYJHOE M JAEUCTBYIOLIEE
3HauEHUE CUJIbI TOKA M HANPSOKEHUS IPU pa3IMdHON popMe 3aBUCUMOCTH IEPEMEHHOT0 TOKa OT
BpPEMEHH.

CuHyconJanbHbIN epeMeHHbIN TOK. Pe3uctop, KoHAeHcaTop U KaTylIKa MHAYKTUBHOCTH
B LIENI CHHYCOUJAJIIBHOTO IEPEMEHHOTr0 TOKa. Pe30HaHC TOKOB. Pe3oHaHC HanpsKeHui.

Nneansubiii Tpancpopmarop. [lpousBoacTBo, mepenaya U moTpeOICHHE DJIEKTPUUECKOM
DHEPIHUH.

DKOJIOTUYECKHE PUCKU TPU MPOU3BOACTBE 3eKTposHepruu. KynbTypa Hcmnonb3oBaHHs
AJIEKTPO3HEPTUU B TOBCEIHEBHOM JKHU3HHU.

TexHu4yeckne YCTpPOMCTBA M TEXHOJIOTMYECKHE ITPOLIECCHI: SJIEKTPUYECKUH 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKA, JINHUU JIEKTpoIiepeiay.

Hemoncmpayuu.

CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOaHMS.

3aBUCHUMOCTh YaCTOThI CBOOOIHBIX KOJ€OaHU OT MHAYKTUBHOCTH U EMKOCTH KOHTYpA.

OcuusutorpaMMsbl 31€KTPOMAarHUTHBIX KOJIeOaHUH.

['eHepaTop HE3aTyXalOIIMX 3JIEKTPOMArHUTHBIX KOJIEOaHUH.

Mopnenb 31eKTpOMarHUTHOTO TeHEpaTopa.



BriHyxaeHHbIe CHHYCOUIaTbHbIE KOJIeOaHUsI.

Pesucrop, karymka HHIyKTUBHOCTH U KOHJIEHCATOP B LIETIH IEPEMEHHOIO TOKA.

Pe3onanc npu mociieoBaTENIbHOM COEIMHEHHHM PE3UCTOpA, KAaTYIIKHM MHIAYKTUBHOCTH WU
KOHJIEHCATOPA.

Y CTpOoHCTBO U IPUHITUIT ACHCTBUS TpaHChopMarTopa.

Mogenb TMHAN 3IEKTPOIIepeauH.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmuKym.

Wzydenue Tpanchopmaropa.

HccenenoBanue nmepeMEHHOr0 TOKa 4Yepe3 IMOCIEA0BATENIbHO COSIMHEHHBIE KOHJIEHCATOD,
KaTYyILKY U PE3UCTOP.

Habmtoienue 31meKkTpoMarHuTHOTO Pe30HAaHCa.

HccnenoBanue paboThl HCTOYHUKOB CBETA B IETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpOMAZHUMHbLE 80JIHbL.

MexaHuueckue BOJHBI, YCIOBHUS UX pacrpocTpaHeHus. llonmepeuHble M NpOAONIbHBIE
BOJHBL. [lepros, cKOpOCTh pacnpoCTpaHEeHHs U JUIMHA BOJIHBL. CBOMCTBA MEXAHUYECKHUX BOJIH:
OTpakeHHe, peIoMIICHUE, UHTePhEPEHITHS U AU(PAKITHSL.

3Byk. CxopocTb 3ByKa. [ poMKoCTh 3ByKa. BricoTa Tona. TemOp 3ByKa.

[IymoBoOe 3arpsi3HEHHE OKPYXKAIOIIEH Cpeibl.

DJIEKTPOMAarHUTHbIE BOJIHBI. Y CIIOBUSI W3JIY4EHHS 3JIEKTPOMAarHUTHBIX BOJH. B3anmnas
OpHUEHTAIMs] BEKTOPOB B 3JIEKTPOMAarHUTHOM BOJIHE.

CBoiicTBa  3JIGKTPOMAarHUTHBIX  BOJH: OTpPa)X€HUE, NPEIOMJIEHUE, MOJISpU3aLHUS,
uHTEephepeHIHs U AU(PaKITHSL.

[[Ikana 31€KTPOMArHUTHBIX BOJIH. [IprMeHEeHHe 31eKTPOMArHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHUMIIBI pagnoCBA3M U TeneBuaAeHUs. Pagnonokanusi.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYKaroIIel Cpeibl.

TexHuueckue ycTpoucTBa M MPAKTUYECKOE NMPUMEHEHHE: MY3bIKaJbHbIE HHCTPYMEHTHI,
pamap, paguMoOnpUEMHUK, TeJIEeBH30p, aHTeHHa, Tenepon, CBY-meus, yabTpa3zBykoBas
JMarHOCTHKA B TEXHUKE U MEJIULIUHE.

Hemoncmpayuu.

OO0pa3oBaHue U paclpoOCTPaHEHHUE TONEPEYHBIX U MPOJOIBHBIX BOJIH.

KoneO:mromeecs Teno Kak HCTOUHUK 3BYKa.

3aBUCUMOCTb JUTMHBI BOJIHBI OT YaCTOTHI KOJI€OaHUA.

Habmonenne orpakeHns U IPeIOMIICHUS! MEXaHUYECKUX BOJIH.

HaGnronenue nnrepdepeHunu u Audpakiuy MEXaHH4eCKUX BOJIH.

AKYCTHYECKHI pe30oHaHC.

CBolicTBa yabpTpa3ByKa U €ro IpUMEHEHHUE.

HaGmronenne cBsi3u TPOMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYAOM M YacTOTOU
KoJie0aHui.

UccnenoBanue  CBOWCTB  AIEKTPOMATHUTHBIX  BOJIH:  OTPa)X€HHE, IPEIIOMIICHHUE,
noJsipu3alus, Tuppakuus, UHTepdepeHIus.

O6HapyxeHrne HHPPaKPACHOTO U YIBTPA()HOIETOBOTO U3TyUCHUMN.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npakmuxym.

N3yuenue napameTpoB 3ByKOBOM BOJIHBI.

N3ydeHne pacpocTpaHEHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMoNMHENHOE pacCIpOCTpPaHEHHE CBETa B OAHOpOoAHOU cpene. JIyu ceera. TodeuHsiit
HCTOYHUK CBETA.

Otpaxkenue cBera. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHue H300paxKeHUH B IIIOCKOM
3epkaiie. Chepudeckue 3epkaa.



[Ipenomnenne cBera. 3akOHBI TPEIIOMJICHHS CBeTa. AOCONIOTHBIM  TOKas3aTelb
npenomiieHuss. OTHOCUTENBHBIN IOKa3aTenab NpenoMieHHs. I1oCTOSHCTBO 4acTOTHI CBETa M
COOTHOUIEHHUE JUIMH BOJIH IPU NEPEXOJE MOHOXPOMATHYECKOTO CBETa Yepe3 I'PAaHMILy pa3zelia
JBYX ONITUYECKUX CPE.

Xon nmydeit B mpu3Mme. Jlucnepeus ceeta. CioxHbIN cocTtaB Oenoro cBera. [[Ber.

ITonHOE BHyTpeHHee oTpakeHue. IIpenenbHblil yroi MoJIHOro BHYTPEHHETO OTPayKEHUSI.

Cobupatomue u pacceuBaroniue JuH3bL. ToHkas mnuH3a. DOKYyCHOE pacCTOSHHUE U
ONTUYECKasi CHJa TOHKOHM JIMH3BI. 3aBUCUMOCTH (DOKYCHOTO PACCTOSHHUS TOHKOH chepudeckoit
JIMH3BI OT €€ TEOMETPUH U OTHOCUTEIIBHOTO MOKA3aTENs IPETOMIICHHUS.

dopMya TOHKOM JIMH3BL. Y BEIUYECHUE, 1aBAEMOE JIUH30M.

Xox nyya, IpOLIEAIIEero JUH3Y MO IPOU3BOJIBHBIM YIJIOM K €€ INIaBHOM ONTHYECKOH OCH.
[TocTpoeHne n300pakeHUI TOUYKH U OTPE3Ka MPSIMON B COOMPAIONINX U PACCEHBAIOIINX JIMH3AX
U UX CUCTEMaX.

Ontuueckue nmpudopsl. Paspematomniast cnocoOHOCTh. [71a3 Kak onTUYecKast CUCTEMa.

[Ipenenbl npUMEHUMOCTH F€OMETPUYECKOM ONTHUKH.

BonnoBas ontuka. HWutepdepenimus cBera. KorepeHTHble HMCTOYHUKU. Y CIOBHS
HAOMIO/IEHUsT MaKCUMYMOB U MHHHUMYMOB B HWHTEp(EpPEHIIMOHHON KapTUHE OT JABYX
KOTE€PEHTHBIX HCTOYHHUKOB. [I[puMepsI KilaccuyecKiX MHTEPPEPEHIIMOHHBIX CXEM.

Hudpakmus cera. JudpakuuonHas pemérka. YciaoBue HAOMIOIEHHUS TJIaBHBIX
MaKCHUMYMOB IPH MaICHUU MOHOXPOMAaTHYECKOTO CBETa Ha NU(PAKIIHOHHYIO PEHIETKY.

[Tonspuszanus ceera.

TexHuueckue yCTpOHCTBa U TEXHOJIOTMYECKHE IIPOLECCHl: OYKH, JyIa, MEpPUCKOII,
doroanmapaT, MHUKPOCKOI, MPOEKIMOHHBIN amnmapar, MPOCBETICHHE ONTHUKH, BOJIOKOHHAS
OITHKA, TU(PAKIMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccenenoBanue npesoMiIeHUs CBETA.

Haburoienne noaHoro BHyTpeHHEro oTpakeHus. Mojienb cBeToBoa.

HccnenoBanne Xx0/1a CBETOBBIX ITYUYKOB YEPE3 IIOCKONAPAIIIENBHYIO IUIACTUHY U IPU3MY.

UccnenoBanue CBOMCTB U300pakeHHM B JIMH3AX.

Moenu MUKpOCKOIIa, TEIECKOIA.

Hab6monenue nnrepdepeHimm ceera.

HaoOmroienue 11BETOB TOHKUX IUIEHOK.

Habmonenue nudpakiuu certa.

N3yuenne quppakinOHHON PEIIETKH.

Habmonenne nudpakiimoHHOTO CIIEKTpa.

HaGnronenue nucrnepcuu cBeTa.

Habmronenue nonsipusanuu cBera.

[TpuMmeHeHne NOIIpONI0B ISl U3yYEHHUS] MEXaHUYECKUX HAIPSKEHUM.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

W3mepenue nokasaresns npeaoMIIeHUs CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PAacCTOSIHHSI OT BellecTBa (Ha MpUMEPE KUIAKUX
JIUH3).

H3mepenne poKyCHOro pacCTOSIHUS PACCEUBAIOIINX JIUH3.

[Tony4yenue n300paXkeHNs B CHCTEME U3 MJIOCKOTO 3epKaja U JIMH3BI.

[Tonryuenue n300paxeHus B CUCTEME U3 JIBYX JIMH3.

KoHcTpyrpoBaHue TEIECKOMMYECKUX CUCTEM.

Habmonenue nudpakunu, nHTephEepeHINH U TOISpU3aIIH CBETA.

W3y4eHne noaspu3aluy CBETa, OTPaXKEHHOIO OT MOBEPXHOCTU AUAJIEKTPHKA.

N3yuenue unTepdepeHInm 1a3epHOro U3JIydeHus Ha IByX LIeJsX.

Hab6mronenue aucnepcum.



Hab6nronenue u uccnenoBanue 1udpakimOHHOTO CIIEKTPa.

N3mepenne 1iMHbI CBETOBOM BOJIHBI.

[Toryuenue criekTpa U3My4eHHUs! CBETOAMO0/1a TP MTOMOIIHN TU(DPAKIIMOHHON PEIETKY.

Pa3nes 6. OcHOBBI cienUAJILHOM TEOPUU OTHOCUTEIbHOCTH.

['paHuLbl IPUMEHMMOCTH KJacCUYeCcKOoW MexaHuku. llocTynarsl crnenualbHOW TEOpUU
OTHOCHUTEJIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHOW  uHTepBal.  IIpeoOpa3zoBanuss  JlopeHma.  YcioBue
IPUYUHHOCTA. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMENJIECHUE BPEMEHU U COKpallleHUe
JUTVHBL.

OHeprus U UMIYJIbC PEISITUBUCTCKON YaCTUILIBI.

CBs13b MaccChl € SHEPTUEN U UMITYJILCOM PEISTUBUCTCKOMN YaCTULIBI. DHEPIHs MOKOSI.

TexHudyeckue yCTpPOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: CIIyTHUKOBBIE IIPUEMHUKY,
YCKOPUTEIHN 3apsHKEHHBIX YACTHII.

Y4eHn4eckuii SKCIIEpUMEHT, TJa00opaTOpHbIe pabOThI, MPAKTUKYM.

Onpenenenue UMITyJIbCAa U DHEPTUU PENIATUBUCTCKUX 4YacTUll (1o ¢ororpadusiMm TPEeKoB
3apsKEHHBIX YAaCTHUI] B MATHUTHOM I10JIE).

Paznen 7. KBantoBasi pusuka.

Tema 1. KopnycKynapHno-6011060it oyanusm.

PaBHOBecHOE TemIoBOe u3NyueHUEe (M3NydeHue aOCONMOTHO uEpHOro Tena). 3aKoH
cMemenust Buna. ['unoresa [lnanka o kBaHTax.

@DOTOHBI. DHEPTUs U UMIYJIbC (POTOHA.

®otordpdexr. OnbiTel A. I'. CroneroBa. 3akoHbl hoTodpdekTa. YpaBHeHne DHHIITEHHA
s poTodpdexra. «KpacHas rpanuiay portodrddekra.

JlaBnenue cBera (B YacTHOCTHM, JaBJIEHUE CBETa Ha aOCOJIIOTHO IOMVIOMIAIOIIYI0 U
abCcoMI0THO OTpaxkarollyto nmoBepxHoctsb). OnbiTh [1. H. JIeOenena.

BonnoBele cBoiicTBa yactul. Bosabl ne bpoins. yimHa BonHbl ne bpoiinsg um pasmepsl
o0jmacTu  JOKanmM3alMM  JBUWXKYylIeiics dacTuipl. KopmyckynspHO-BOTHOBOW — Tyaiu3M.
Judpaxius 3JeKTpOHOB Ha KpUCTaJLIaX.

Criernduka n3mepenuit B Mukpomupe. CootHoleHus HeonpeaenéaHoctei I elizendepra.

TexHuueckue ycTpoilcTBa M TEXHOJOTMYECKHE IMPOLECCHl: CHEKTPOMETP, (POTOIIEMEHT,
¢doToaTUnK, TYHHEIbHBIH MUKPOCKOII, COJIHEUHasi OaTapesi, CBeTOIUO/.

Hemoncmpayuu.

@010 heKT Ha YCTAaHOBKE C IMHKOBOH MJIACTHHOM.

Hccnenoanue 3aKk0HOB BHEHTHETO PoTOdPdeKTa.

HccnenoBanne 3aBUCMMOCTH COITPOTUBIIEHUS MOIYIIPOBOAHUKOB OT OCBEIEHHOCTH.

CBeToanoI.

Conneunas Oatapes.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

HccnenoBanue poropesucropa.

N3mepenne nocrosinuoi [lnanka Ha ocHOBe uccnenoBanus pororddexra.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA YEPE3 CBETOANO/ OT HAIIPSHKEHHUS.

Tema 2. @usuka amoma.

OnbITHI IO UCCIIEIOBaHUIO CTpOeHUs aToMa. [TnanerapHas moznens atroma Pesepdopaa.

[Toctynatel bopa. M3nyuenue u mornomeHne (GOTOHOB MpH MEpexoje aroMa C OJHOTO
YPOBHS DHEPTMH HA JPYTOM.

Bungel ciektpoB. CriekTp ypoBHEH sHEpruu aToMa Bo0poa.

CrioHTaHHOE M BBIHY)KJIEHHOE HU3JlyueHue cera. Jlasep.

TexHUUeCKHME YCTPOWCTBA M TEXHOJOTMYECKHE IMPOUECCH: CHEKTPaJIbHBIA aHaIU3
(criekTpocKoI), 1a3ep, KBAHTOBbIM KOMIIBIOTEP.

Hemoncmpayuu.

Mopnens onbita Pesepdopra.



Hab6nronenne nuHeHvaThIX CIIEKTPOB.

YCTpOUCTBO U IEUCTBUE CYETYMKA HOHUZUPYIOLIUX YACTHUII.

OrnpeneneHne IIMHBI BOJIHBI JIA3EPHOTO U3IIYyYEHUSI.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

Hab6nronenue TMHEHYaToro crekrpa.

HccnenoBanue CrieKTpa pa3peskKeHHOTO aTOMapHOrO BOJOPO/A U U3MEPEHUE MOCTOSHHOM
Pun6epra.

Tema 3. Qusuka amommno20 A0pa u 31eMeHMAPHBLIX YACHUY,.

Hyxnonnas moxens snpa I'eizenOepra—lBanenko. 3apsn sapa. MaccoBoe 4uCio sjpa.
N3oTomnsl.

PannoaktuBHOCTh. Anb(a-pacnaa. DIEKTPOHHBIA W MO3UTPOHHBIM OeTa-pacman. ['amma-
U3JIy4CHHUE.

3aKOH paJuOaKTUBHOrO pacnajga. PaauoaktuBHble u30TONBI B mnpupone. CBolcTBa
MOHM3UPYIOLIETO U3JIy4eHUs. BiusHue paaroakTHBHOCTH HA XKUBbIE OpraHu3Mbl. ECTeCTBEHHBIN
¢don uznyuenus. Jlozumerpusi.

DHeprusi CBSI3M HYKJIOHOB B sizipe. SnepHbie cuitbl. JledekT Macchl spa.

SAnepusie peakuuu. Jlenenne u cuHTe3 sAep. SpepHbie peakTtophl. [IpobGrembl
YIOPaBIsEMOro TEPMOSACPHOTO CHHTE3a. OKOJIOIMYECKHE AaCMEKThl pa3BUTUS  sIEPHOM
SHEPIeTUKHU.

MeTto/1bl perucTpaluy U UCCIIEJOBAHUSI 3JIEMEHTAPHBIX YaCTHULL.

dyHIaMeHTalIbHbIE B3auMoAeicTBUsA. bapuonbl, Me30HbI U jentoHsl. IIpencraBienue o
CranpaptHoit monienu. KBapk-riitooHHast MOJCIb a[pOHOB.

®usuka 3a npegenamu CtangapTHol Mozaenu. TémHas MaTepust U TEMHAsE SHEPTHUsL.

EnuncTBO DM3Mveckoil KapTHHBI MUPA.

TexHuuecknue ycTpoicTBa M TEXHOJIOTMYECKHE MPOLECCHI: T03UMETP, KaMepa BuibcoHna,
SOCPHBIA  PEaKTOp, TEPMOSIIEPHBIM peakTop, aroMHas Oom0a, MAarHUTHO-PE30HAHCHAs
Tomorpadus.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

HccnenoBanue TpeKoB 4acTHIl (TI0 TOTOBBIM (oTorpadusm).

HccnenoBanue paanoakTUBHOTO (OHA C UCTIOIb30BAaHUEM JI03UMETPA.

N3yueHue nornomeHus 0eTa-4yacTUll aTlOMUHHEM.

Pa3nes 8. DiieMeHTBHI aCTPOHOMUM M ACTPOPU3UKH.

Otanbel  pa3BUTHA  acTpoHOMHUM. [IpuknagHoe W MHUPOBO33pEHYECKOE 3HAUEHHUE
acTpoHOMUHU. [IpUMEHMMOCTh 3aKOHOB (HU3UKU JJIs OOBACHEHUS MPHUPOABI KOCMHUYECKUX
00BEKTOB.

Metonpl acTpoHOMHUYECKUX HccheaoBaHul. COBpEMEHHbIE ONTHYECKHE TEJIECKOIbI,
paluoTeNecKoNbl, BHEaTMOC(hEpHasi aCTPOHOMHUSI.

Bun 3Bé€3anoro Heba. Co3Be3ausi, spKue 3BE3/bl, IJIAHETHI, X BUAUMOE JABH>KEHUE.

Conneunas cucrema.

Comnre. ConHeunast akTHBHOCTh. McTounuk sHepruu ComHIla U 3BE31.

3BE3/1bl, HX OCHOBHBIE XApAaKTEPUCTUKHU. Jluarpamma «CHEKTpalbHBIA Kjacc —
CBETUMOCTb». 3BE3/IbI TJIABHO MOCJIEIOBATEIbHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTbY JIJIst
3BE3]] TIVIABHOM  IOCJIENOBATENbHOCTH. BHyTpeHHee crTpoeHue 3BE3n. CoBpeMEHHbIE
MPEJICTaBICHUSI O MPOUCXOXKIEHUH U 3BoMoIK CoJHIIa U 3BE3/. DTarbl )KU3HU 3BE3.

Mnineunsiii [TyTe — Hama [Manaktuka. [Tonoxxenue u nprxenne Connua B ["anaktuke. Tumnsl
rayiakTuk. PanyoranakTiuky u kBazapsl. YEpHbBIE ABIPHI B siIpax rajlakTHK.

Bcenennas. Pacmmpenue Bceenennoit. 3akon Xa06ma. Pazberanue ramaktuk. Teopus
Bbonbioro B3psiBa. PennkToBoe U3inydeHue.

MacmtaOHas cTpykrypa Beenennoil. Meraranaktuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue naoniooenus.



HabGmionenuss 3B€3nHOro Heba  HEBOOPYKEHHBIM  TJ1a30M € HCHOJIb30BaHUEM
KOMITBIOTEPHBIX TPWIOKEHUN Ui  OIpelesieHUs] IOJIOKEHUsT HeOeCHBIX OOBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHbIE C03Be31s1 CEeBEpHOIo MoIymapus U sipKkue 3BE3/bI.

HabGmonenus B teneckon JIyHsl, IUIaHET, TYMAHHOCTEN U 3BE3/IHBIX CKOIUIEHUH.

Du3nYeCKUil MPAKTHKYM.

Crioco0b1 n3Mepenus: PU3NUECKUX BETMYMH C HCIIOJIb30BAaHUEM aHAIOTOBBIX U IHU(POBBIX
U3MEPUTENIbHBIX TNPUOOPOB M  KOMIBIOTEPHBIX JIaTYMKOBBIX CHUCTeM. AOCOJIOTHBIE U
OTHOCHUTEJIbHBIE  TOTPEIHOCTH  M3MEpeHMH  (Qu3uueckux BenuyuH. OIlLeHKa TpaHuIl
MOTPEIIHOCTEH.

[TpoBeneHNEe KOCBEHHBIX H3MEPCHHIA, UCCIICIOBAHMH 3aBUCUMOCTEN (DU3MYECKUX BEIHYMH,
IIPOBEPKa MPEAIOKEHHBIX TMIOTE3 (BBIOOP M3 paboT, OMMCAHHBIX B TEMAaTHYECKHX pa3fenax
«YYeHNYECKHI HKCIIEPUMEHT, JTA00paTOPHBIE paOOTHI, IPAKTHKYM).

Oo6o0maroniee NoOBTOpPeHMeE.

O6oOmerne W cUCTeMaTHU3alus COJIEpXKaHWA  pa3fenioB  Kypca  «MexaHuKay,
«MonekynsipHas ¢u3MKa U TEPMOJUHAMHKA», «DJIeKTpoauHamuKkay, «KomneOGaHus ¥ BOJHBIY,
«OCHOBBI CHENHMATBHONH TEOPHUH OTHOCUTENBHOCTHY», «KBaHTOBas Qu3nkay, «IIeMEHTHI
ACTPOHOMHUU U aCTPOPUIUKI.

Ponp ¢Qu3ukn w acTpOHOMUU B 3KOHOMHYECKOW, TEXHOJIOTMYECKOW, COIMAIBLHOW U
STUYECKON cdepax [eATeIbHOCTH YelIOBeKa, POJdb M MeCTO (U3MKH M acCTPOHOMHUU B
COBPEMEHHOM HAy4yHOM KapTHMHE MMpaA, 3HAYEHUE ONMCATEIIBHOW, CUCTEMaTU3UPYIOLIEH,
O00BSCHUTENBHON U MPOrHOCTHYECKON (PyHKIMN Pu3nueckoi Teopuu, poib HU3NUECKON Teopuun
B (OpPMHUPOBAHUM TIPEACTABICHUN O (PU3UYECKON KapTHHE MHUpPA, MECTO (PU3UUYECKON KapTHUHBI
MHUpa B 0011IEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEJCTABICHUN O IPUPOJIE.

Me:xknpeameTHbie CBSI3H.

Wzyuenue kypca ¢u3uku yriyOoi€HHOTro ypoBHS B 11 kilacce ocCyliecTBIsIETCS ¢ y4ETOM
COJIEp)KaTeNIbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTUKH, OHOJIOTUH, XHMHUH,
reorpauu ¥ TEXHOJOTHH.

Mesicnpeomemnole nOHAMUA, C6A3AHHbBIE C UYUEHUEM MEMO008 HAYYHO20 NOZHAHUA:
SBJICHME, Hay4HbIM (akr, rumoresa, (uznyeckas BeIMUYMHA, 3aKOH, TeOopus, HaONIOAEHUE,
AKCIEPUMEHT, MOJIEIMPOBAHUE, MOJIEIb, U3MEPEHHE, TOTPEIIHOCTU U3MEPEHUH, U3MEPUTEIIbHbIE
npubopsl, nudposas 1adopaTopusl.

Mamemamuka: peuieHue cucteMmsl ypaBHeHHH. TpuroHomerpuueckue QyHKIUH: CUHYC,
KOCHUHYC, TAQHI'€HC, KOTAaHI€HC, OCHOBHOE TPHUIOHOMETPHUYECKOE TOXKIECTBO. BEKTOphl M HX
IPOEKIIMM Ha OCU KOOpAMHAT, CIOKE€HUE BEKTOpOB. [Ipou3Bo/HBIE 3/IeMEHTapHBIX (DYHKLIHH.
[Tpu3Haku mo100us TPEYTrOJIbHUKOB, ONpeAeIeHNe TIOMAAN TUIOCKUX GUTyp 1 00bEMa Tell.

buonozua: snekrpuyeckue sBIEHUS B KUBOW Npupoje, KoieOaTelbHbIE IBUKEHHS B
JKUBOM  HpPUPOAE,  DKOJOTMYECKHUE  PUCKM  TIPU  TIPOU3BOACTBE  AJIEKTPOIHEPIHH,
AIIEKTPOMAarHUTHOE 3arpsi3HEHUE OKpY’Kalolled Cpeapl, yJIbTpa3ByKOBas JAMAarHOCTUKA B
MEAMIIVHE, ONITUYECKUE SIBJICHUS B )KUBOM NPUPOJE.

Xumua: CTPOCHHE aTOMOB M MOJIEKYJ, KpPUCTaJUIMYECKas CTPYKTypa TBEPABIX Te,
MeXaHU3Mbl 00Pa30BaHUs KPUCTAJUIMYECKON PEIIETKHU, CIEKTPAIbHBIN aHAIN3.

TI'eozpagpua: marnuTHBIE TOTIOCA 3€MIIM, 3aJIe)KM MarHUTHBIX PYZ, (poTOChEMKA 3eMHOMN
MOBEPXHOCTH, ceiicMorpad.

Texnonozusa: npuMeHeHNE MOCTOSIHHBIX MAarHUTOB, 3JEKTPOMArHUTOB, 3JIEKTPOIBUTATEh
SlkoOu, reHepaTop TMEPEMEHHOr0 TOKa, HWHAYKIHOHHAs TIe4yb, JHHUM SJIEKTponepeaady,
AJIEKTPOJIBUTATEh, panap, paauonpHEMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-meus,
yIbTpa3ByKOBasl IUAarHOCTHKa B TEXHUKE, NPOEKLIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
coJiHe4Has Oarapesi, CIIyTHUKOBbIE IPUEMHUKH, siIepHAasi JHEPreTUKA U SKOJIOTHYECKHUE aCTIEKThI
€€ pa3BUTHS.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUSA IIPOITPAMMLI 110 OU3UKE HA
YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHMAJIMUHOCTHBIE PE3YJIBTATEI

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pe3yJIbTaThbl OCBOCHUs yueOHOro npenmMera «Pu3nka» JI0JKHBI OTpa)xarb
TOTOBHOCTb M CHOCOOHOCTH OOYHaIOIIUXCsl PyKOBOJACTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEU
NO3UIMEN JMYHOCTH, CHCTEMON LIEHHOCTHBIX OpPHEHTAlUil, INO3UTHUBHBIX BHYTPEHHUX
yOeXJAeHUI, COOTBETCTBYIOUIMX TPAJAMIMOHHBIM ILIEHHOCTSIM POCCHUHCKOro  OOIIecTBa,
paclIupeHre KU3HEHHOI'O OIbITa U OIBITA AESITEIBHOCTH B IIPOLIECCE PEATM3ALUN OCHOBHBIX
HAIpPaBJICHUN BOCIIUTATEIBHOMN I€ATEIHLHOCTH, B TOM YHCJIE B YACTH:

IrPaKIAHCKOI0 BOCIIMTAHUSA:

¢ chOPMUPOBAHHOCTDh TPAKIAHCKOM TMO3WIMH OOYyYaroIlerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOTO O0IIEeCTBA;

® [I[PUHATUE TPAJUIMOHHBIX OOIIEYETOBEYECKUX T'YMAHHCTHYECKUX U JIEMOKPATHYECKHX
IIEHHOCTEM;

®TOTOBHOCTh BECTH COBMECTHYIO NIEATEIBHOCTh B MHTEpECax IpakJaHCKOTo OOIIecTBa,
y4acTBOBAaTh B CAaMOYIPAaBIECHUHU B 00pa30BaTeIbHON OpraHU3aluy;

® yMEHHE B3aUMOJEHCTBOBaTh C COLMAIbHBIMU HMHCTUTYTAMU B COOTBETCTBUU C HX
GYHKIUSMU 1 Ha3HAUCHUEM;

® FOTOBHOCTh K TYMAHUTAPHOU U BOJIOHTEPCKOM 1€ATEIHHOCTH.

NATPHOTHYECKOT0 BOCIIUTAHUSA:

¢ c(hOPMHUPOBAHHOCTH POCCHICKOMN TPAYKAAHCKON UICHTUYHOCTH, ITATPHOTH3MA;

® [[CHHOCTHOE OTHOLIEHHE K TOCYAApCTBEHHBIM CHMBOJAM, JOCTH)KEHHUSM POCCHUMCKUX
yu€HBIX B 007acTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS:

¢ c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, STHYECKOTO TIOBEACHUS;

® CrI0COOHOCTh OLICHMBATh CUTYAILlMIO0 U NPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYSCh
Ha MOpaJIbHO-HPABCTBEHHBIE HOPMbI M LIEHHOCTH, B TOM YHCJI€ B I€ATEIbHOCTH YYEHOTO;

® OCO3HaHME JUYHOTO BKJIa/1a B IOCTPOEHHE YCTONYUBOTO Oy IYILIETO.

ICTETHYECKOT0 BOCTIMTAHMSA:

© 3CTETUYECKOE OTHOLIECHNE K MUPY, BKIIIOUYasi 3CTETUKY HAy4YHOTO TBOPUYECTBA, IPUCYIIETO
¢duznyeckoil Hayke.

TPYAOBOT0 BOCIIMTAHMSA:

eUHTEpEC K pa3NUYHbIM cdepaM MpohecCHOHAIBHOW JesATeIbHOCTH, B TOM YHUCIE
CBSI3aHHBIM C (PU3MKOM W TEXHHKOH, yMEHHE COBEpIIATh OCO3HAHHBIA BBIOOP Oymymei
npodeccuu 1 peaan30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE IIIaHBI,

® FOTOBHOCTb U CIIOCOOHOCTb K 0Opa30BaHHIO U CaMOOOpPa30BaHMIO B 001acTH (PU3MKH Ha
MPOTSHKEHUU BCEH )KU3HU.

IKOJOTHYECKOr0 BOCTIMTAHMSA:

¢ c(hOPMHUPOBAHHOCTh IKOJIOTUYECKOH KYJIbTYyphl, OCO3HAaHHE TIJI0O0ANTBHOIO XapakTepa
HKOJIOTHYECKUX MPobIIeMm;

® [IJIJaHUPOBAHUE M OCYLIECTBJIICHHUE ICHCTBUII B OKPYKAIOLIEH Cpelie Ha OCHOBE 3HAHMS
1eJel YCTOMYMBOTO Pa3BUTHSI YEJIOBEYECTBA;

® pacIIMpeHHe OMbITa JAESITEIbHOCTH 5SKOJOTUYECKOW HAalpaBJIC€HHOCTH Ha OCHOBE
UMEIOIMXCs 3HAaHUM 10 (pU3HKe.

LHEHHOCTH HAYYHOI0 MO3HAHUS:

¢ chopMHPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTH (PrU3UYECKON HAYKH;



® OCO3HaHHEC LICHHOCTHU H&y‘-IHOﬁ ACATCIIBHOCTH, TOTOBHOCTH B IIPOLCCCC U3YUCHUA (bI/I3I/IKI/I
OCYHICCTBJIATH MPOCKTHYIO U UCCIICIOBATCIILCKYIO ACATCIIbHOCTE HHAUBUAYAJIBHO U B T'PYIIIC.

METANPEIMETHBIE PE3YJIbTATHI

ITo3HaBaTeIbHbIE YHHBEPCAJIbHbIE YUeOHbIE A€l CcTBUS

Ba3oBble JJornueckue aeiicTBu:

® CaMOCTOSITEILHO (POPMYIIMPOBATh M aKTyaJU3MPOBaTh MpoOJeMy, paccMaTpuBaTh &
BCECTOPOHHE;

® OIIPEACIIATD 1NN JeATEIbHOCTH, 3a/1aBaTh NapaMEeTPbl U KPUTEPUH UX JOCTHIKECHHUS;

® BBLISIBIISITh  3aKOHOMEPHOCTH ¥ TMPOTHUBOPEYUS B PACCMATPUBAEMBIX (PUINUYCCKUX
SIBJICHUSAX

epazpabaThiBaTh IJIaH pEIICHHWs TpoOieMbl ¢ Y4ETOM aHAIM3a HUMEIOIIUXCS
MaTepHaIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

® BHOCUTH KOPPEKTUBBI B JICSITEIILHOCTh, OLICHHMBAaTh COOTBETCTBHE PE3YJIHLTATOB LIEISIM,
OIICHUBATh PUCKH ITOCJICICTBHUI JICSITCIBHOCTH;

® KOOPJIMHUPOBATh U BBIMOJIHATH PabOTy B YCIOBUSX pEaTbHOrO, BHUPTYaIbHOTO H
KOMOWHHUPOBAHHOTO B3aUMOJICHCTBUS;

® pa3BUBATh KPEATHBHOE MBIIICHUE MPH PEIICHUH )KM3HEHHBIX MPOOJIEM.

Ba3zoBble nccienoBaTebCKHe AelCTBHS.

® BIIQJICTh HAYYHOH TEPMHHOJIOTHEH, KIFOUEBHIMH IMOHSATUSMH U METOJaMH (U3UIECKOM
HaYyKH;

® BIIaJICTh HaBBIKAMH Y4eOHO-HCCIEA0BATEIbCKOM M MPOEKTHOW JIEATEIbHOCTH B 00JIacTH
(GU3HKH, CTOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIbHOMY MOUCKY METO/IOB PEIICHUS 3a/1a4
(U3UYECKOTO COJIep KaHusl, TPUMEHEHHUIO PA3IMYHBIX METO/I0B ITO3HAHHMS;

®BIIAJICTh BUJAMHU JIEATEIHHOCTH IO TMOJTYYCHHUIO HOBOTO 3HAHMSI, €r0 MHTEPIpEeTaIuH,
npeoOpa3oBaHUI0 U TPUMEHEHUIO B PA3IMYHBIX Y4YEOHBIX CHUTYallMAX, B TOM YHUCJE MpHU
CO3IaHUH YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

® BBLISIBIISITh TIPUUMHHO-CJICICTBEHHBIE CBSI3W W aKTyallM3UpOBaTh 3a7ady, BBIIBUTATH
TUTIOTE3y €€ peIIeHUs,, HaXOIUTh apPryMEHTHl IS JO0Ka3aTelbCTBA CBOUX YTBEPXKICHUM,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS,

® AHAJIM3UPOBATh TMOJYYCHHBIE B XOJI€ PEIICHUs 3aJayd pPe3yabTaThbl, KPUTHYECKH
OIICHUBATDH UX JOCTOBEPHOCThH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSIX;

® CTaBUTh U (POPMYJIMPOBATH COOCTBEHHBIE 3a/1aud B 00pa30BaTEIbHON ACSITEIHHOCTH, B
TOM YHCJIC TIPU U3YYCHUH (PU3HKU;

® J1aBaTh OLICHKY HOBBIM CUTYAITUsIM, OIICHUBATh MIPHUOOPETEHHBIH OIBIT;

® YMETb MEPEHOCUTH 3HaHUSI 110 (PU3UKE B MPAKTUYECKYIO 00JIACTh KU3HEIEATETbHOCTH;

® yMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTel;

® BBIJIBUTATh HOBBIC UJICH, TIPEIaraTh OPUTHHAIBHBIC TIOIXOJIbI U PEIICHHS;

® CTaBUTH IPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE AIbTePHATUBHBIC PEIICHHUS.

Pabora ¢ nnopmanmeii:

® BIIJICTh HAaBBIKaMU MOTy4YeHHUs uHpopManuu (U3HUECKOTO COJCpKAHUSI U3 UCTOYHUKOB
pa3HbIX THUIIOB, CaMOCTOSITEIbHO OCYIIECTBJIATh IIOMCK, aHAJM3, CUCTEMAaTHU3alUI0 U
WHTEpIpETaIuio HHOOPMAIUU Pa3IMIHBIX BUIOB U (OPM MPEACTABICHUS;

® OIICHUBATh JIOCTOBEPHOCTHh HH(POPMAIIHH,

® ICTIONIB30BaTh CpeACTBA HMH(GOPMAIIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHUH B
pEIIeHUH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX W OPraHU3alMOHHBIX 3a/lad C COOJIOJICHHEM
TpeOOBaHUI SPTOHOMUKH, TEXHUKH 0€30MacHOCTH, TUTUEHBI, PECypCOCOEPEIKEeHUsI, TPABOBBIX U
ATHUYECKUX HOPM, HOPM HH(OPMAIIMOHHON OE30MMacCHOCTH;



®C03/1aBaTh TEKCTHl (PU3MYECKOTO COACpKaHUS B pPa3IMYHbIX (opmatax ¢ ydérom
Ha3HAuYeHUs MWHPOpPMALMU U LEJIEBOM ayauTOpUH, BBIOMpAs ONTUMAIBHYIO (GOpMY
IIPE/ICTABJICHHS U BU3YAIN3aLIAH.

KoMMmyHuKkaTHBHBIC yHHBepcaibHble yueOHbIe JeHCTBHUS:

® OCYILIECTBIIATH OOIIEHUE HA YPOKaxX (PU3UKH U BO BHE-YPOUHOH JIEATETHLHOCTH;

® Pacro3HaBaTh MPEANOCHIIKM KOHMIMKTHBIX CUTYallui M CMSATYaTh KOH(IIUKTHI,

e pa3BEPHYTO M JIOTUYHO M3JaraTh CBOK TOYKY 3PEHHUS C MCIIOJIb30BAHUEM SI3BIKOBBIX
CPEJCTB;

® [IOHUMATh U UCIIOJIb30BATh IPEUMYILIECTBA KOMaHAHON M MHIMBUYaJIbHOU PabOThI;

® BLIOMpPATh TEMATUKy U METOAbl COBMECTHBIX ACHCTBHI ¢ y4ETOM OOIIMX HMHTEPECOB U
BO3MO>KHOCTEM Ka)KJI0T0 Ui€Ha KOJUIEKTHBA,

e [I[pUHUMATh LIEJM COBMECTHOM [€ATEIbHOCTH, OPIaHMU30BBIBaTH U KOOPAMHHUPOBATH
JIEUCTBUA 1O €€ INOCTUKEHHIO: COCTAaBIATH IUIAH JACHCTBUHM, pPaCIpPENENATh POJIU C Y4ETOM
MHEHHUH Y4aCTHUKOB, 00CYKIaTh pe3ybTaThl COBMECTHON pabOThI;

® OI[CHMBATh Ka4eCTBO CBOETO BKJIAJa U KaXKJIOT0 yYaCTHUKA KOMaH/bI B OOl pe3ynbTat
10 pa3pabOTaHHBIM KPUTEPHSIM;

e [Ipe/IylaraTh HOBBIE MPOEKTHI, OLIEHUBATh HJAEU C MO3UIMM HOBU3HBI, OPUTHHAIBHOCTH,
MPaKTUYECKOW 3HAUUMOCTH;

® OCYILECTBIIATh MO3UTUBHOE CTPATETMYECKOE IOBEACHUE B PA3IMYHBIX CHUTYaLHUsX,
IPOSBIISATH TBOPUYECTBO U BOOOpAKEHUE, ObITH MHUIIMATHBHBIM.

PerynsiTuBHbIe yHUBepCAJIbHbIC Y4eOHbIE 1eiiCTBUSA

Camoopranusauus:

® CAMOCTOSITEJIEHO OCYIIECTBIISITH MO3HABATENIBHYIO JCATEIBHOCTh B OOJIACTH (U3UKU U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTH U (POPMYIUPOBATH COOCTBEHHBIE 3a/1a4H;

® CAMOCTOSITEIbHO COCTAaBJIATH IUIAH PELICHUS PAcUETHBIX M KAUYECTBEHHBIX 3aj]ad, IUIaH
BBITIOJIHEHHUSI TMPAKTHYECKOH paboThl ¢ y4ETOM HMMEIONIMXCS PECypcoB, COOCTBEHHBIX
BO3MOXHOCTEH U IPEANOYTEHNH;

® 1aBaTh OLIEHKY HOBBIM CUTYAalIUsIM;

® pacIIMpsATh paMKH y4eOHOTr0 NMpeAMETa Ha OCHOBE JIMYHBIX NMPEATNOYTEHUN;

e JleJlaTh OCO3HAHHBIN BBIOOp, apryMEHTHPOBATH €ro, OpaTh Ha ce0si OTBETCTBEHHOCTDH 3a
pelIeHue;

® OIICHUBATh NNPUOOPETEHHBIN OIIBIT;

e criocoOCTBOBATh (DOPMUPOBAHHIO M TPOSIBICHUIO HJpYIUIMH B 00JacTu (DU3MKH,
MOCTOSTHHO MOBBIILIATh CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, JMOIIHOHAIbHBIH HHTEJVIEKT:

® [aBaTh OLICHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTUBBHI B ACSITEIBHOCTH, OLICHUBATH
COOTBETCTBUE PE3Y/IbTATOB LEIISIM;

® BJIaJIETh HaBbIKAaMU MTO3HABATEJIbHOM pedekcun Kak OCO3HAHUS COBEPIIAEMbIX JeHCTBHIM
Y MBICIIMTEIBHBIX IIPOLIECCOB, X PE3YJIBTATOB U OCHOBAHUI;

® [ICTI0JIb30BATh NPUEMBI peIeKCUHN AJIS OLIEHKU CUTYaIlUH, BEIOOpA BEPHOT'O PELICHUS;

® yMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEIICHUS 10 UX CHIKEHUIO;

® IPUHUMATh MOTHBBI U aPTYMEHTHI IPYTUX MPH aHAIHU3€ PE3yIbTaTOB JAESITEIbHOCTH;

® IPUHUMATH ce0sl, TOHUMAasi CBOU HEJOCTAaTKU U JIOCTOMHCTBA;

® IPUHUMATh MOTHBBI U aPTYMEHTHI IPYTUX MPH aHAIHU3€ PE3yIbTaTOB JAESITEIbHOCTH;

® [IpPU3HABaTh CBOE MPaBO U MPaBO APYTUX Ha OMIMOKH.

B nporecce nocTkeHUs TMYHOCTHBIX PE3yIbTaTOB OCBOCHHUS MPOrpaMMBbl IO (pU3MKe IS
YPOBHsI cpefHero oO0Iero o0pa3oBaHus y OOyYarOMIMXCS COBEPIICHCTBYETCS dMOIMOHATBHBIN
MHTEJUIEKT, MPEeANoaralouuii chopMHUpPOBAHHOCTS:



® CaMOCO3HAHHUSI, BKJIFOYAIOIIEr0 CIOCOOHOCTh TOHUMATh CBOE SMOIIMOHATIBHOE COCTOSTHUE,
BUJICTH HAMPABJICHUSI PA3BUTHS COOCTBEHHOU SMOIIMOHATBHON Cephl, OBITh YBEPEHHBIM B ce0€;

® CaMOPETyJIHUPOBAHHUSA, BKJTFOYAOIIIETO CaMOKOHTPOIIb, YMCHHE MIPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEIEHHUE, CIIOCOOHOCTh aJanTHPOBAaThCS K SMOIMOHAIBHBIM
WU3MEHEHUSM U TIPOSIBIISATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;,

® BHYTPCHHEH MOTHBAIlMM, BKJIIOYAIONICH CTPEMJICHHE K JOCTHIKCHHIO LT M YCIEeXYy,
ONTUMU3M, HHUITMATUBHOCTh, YMEHHUE JICHCTBOBATH, HCXOJISl U3 CBOMX BO3MOXKHOCTEH;

®OMIIATUH, BKIIIOYAIONICH CIIOCOOHOCTh MOHMMATh SMOIMOHAIBHOE COCTOSHHUE IPYTUX,
YUUTBIBATh €T0 MPH OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COIIEPEIKUBAHUIO;

® COIMAITBHBIX HABBIKOB, BKIIFOUYAIONINX CIIOCOOHOCTH BBICTPAMBATH OTHOIICHUS C IPYTHMH
JFOIbMU, 3a00THTHCS, IPOSBIISITh HHTEPEC U Pa3peliaTh KOHMIUKTHI.

I[TPEAMETHBIE PE3VYJIBTATEI

K xonny obOyuenuss B 10 knacce mpenMeTHbIC pPe3yabTaThbl Ha YIIIYOJIEHHOM YpOBHE
JIOJDKHBI OTpaXkaTh c(POPMUPOBAHHOCTh Y 00YYAIOLINXCS YMEHHM:

®[IOHMMATh pOJIb (U3MKM B HKOHOMHYECKOH, TEXHOJOIMUECKOH, HKOJOTHYECKOMH,
COLMAIBHOW MW OSTHYECKOW cdepax AeATeNbHOCTH 4YeIOBEKa, pOJb W MecTo (U3UKH B
COBPEMEHHOM HAay4yHOW KapTUHE MHpa, 3HAYCHUE OIMCATEIbHOW, CHCTEMAaTU3HUPYIOLLEH,
OOBSICHUTENIBHOM W TPOTHOCTUYECKOW (PyHKUIMH  (QHU3HMUECKOW TEOpHH — MEXaHHKH,
MOJIEKYJISIpHOM (U3MKH M TEPMOJUHAMUKH, pojb (usnyeckoi Teopud B (HOPMHPOBAHUU
IpeCTaBICHUN 0 (PU3NIECKON KapTHHE MUPA;

® pa3IM4aTh yCJIOBUS MPUMEHHUMOCTH MOJIENIeH (PU3NUYECKUX TEI U MPOIECCOB (SBICHUN):
UHepLMalbHas cucTeMa oTcuéra, abCoNIOTHO TBEPHOE Telo, MaTepuajgbHas TOUKa,
PaBHOYCKOPEHHOE JIBIDKEHHE, CBOOOJHOE TajJeHHe, aOCONIOTHO ympyras aedopmarus,
abCOJIIOTHO yIpyroe M aOCOJIOTHO HEYNPYroe CTOJIKHOBEHUS, MOJENIM TIa3a, XHUJIKOCTH U
TBEPAOro (KPUCTAJUIMUECKOIO0) Teja, WACalbHBIM ra3, TOYEYHBIH 3apsjd, OIJHOPOJHOE
AIIEKTPUYECKOE TT0JIE;

epa3nuyaTh YCIOBHMsS (TpaHUIbl, O0O0JACTH) NPUMEHUMOCTH (DU3NYECKHX 3aKOHOB,
NOHUMAaTh BCEOOIMI XapakTep (pyHIaMEHTAIbHBIX 3aKOHOB M OIPaHUYEHHOCTh MCIOIb30BAHUS
YaCTHBIX 3aKOHOB;

® AHAJIM3UPOBATH U OOBSICHATH MEXAaHUYECKUE MTPOLIECCHI U SIBJICHMUSI, UCIIOIb3YsI OCHOBHBIE
MOJIOKEHUS W 3aKOHbl MEXAaHHUKU (OTHOCUTEIBHOCTh MEXAHWYECKOIO JIBHXKEHHUS, (OPMYIIbI
KMHEMaTUKU pPaBHOYCKOPEHHOTO JBIJKEHHUS, HpeoOpa3zoBaHusi [amwies Ui CKOPOCTH U
nepeMenieHus, 3akoHpl HbproTOHA, NMpUHIMI OTHOCHTENBHOCTH ['amuies, 3aKOH BCEMUPHOIO
TATOTEHUS, 3aKOHbI COXPAHEHUS UMIIYJIbCa M MEXaHWYECKOW SHEpruu, CBs3b pabOThl CHIIBI C
U3MEHEHHEM MEXaHWYEeCKOM SHEpruM, YCIOBHsS paBHOBECHsS TBEPIOro Teja), MPH 3ITOM
UCIIOJIb30BaTh MaTEMAaTUYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBaTh YCJIOBHUSI MPUMEHHUMOCTH
Gu3nUecKux 3aKOHOB: IpeoOpa3zoBaHui [anmies, BTOPOro M TpeThero 3akoHOB HbIOTOHA,
3aKOHOB COXPAHEHHUS UMITYJIbCa U MEXaHMYECKON YHEPIHH, 3aKOHAa BCEMUPHOT'O TATOTEHHUS;

® AHAJIM3UPOBATH U OOBSACHATH TEIUIOBBIE IMPOLIECCHl W SIBICHHUSA, UCIOJIB3YyS OCHOBHBIE
nojoxenns MKT u 3akoHBI MOJEKYISpHOM (U3MKM W TepMOJMHAMUKU (CBSI3b JIaBJICHUS
WJICaJIbHOTO Ta3a CO CPEIHEN KMHETUYECKOW SHEPrue TEIMIOBOIO JBH)KEHUS W KOHIIEHTpaluen
€ro MOJIEKYJI, CBSI3b TEMIIEpATyphbl BELIECTBA CO CPEAHEW KMHETUYECKOW HHEPrHEN TEIIOBOTO
JBUKEHHSI €r0 YacTHIl, CBSI3b JABIIEHUS MJICANBHOTO Ta3a C KOHILEHTpalued MOJIEKYT U €ro
TeMIEepaTypoil, ypaBHeHne MenaeneeBa—Kianelipona, nepBblii 3aKOH TEPMOJWHAMUKH, 3aKOH
COXpaHEHMsI SHEPIUM B TEIUIOBBIX IIpoleccax), IMPH 3TOM HCIOJIb30BaTh MaTeMaTHYeCKOe
BBIDQXCHME 3aKOHOB, YyKa3bplBaTb YCJIOBHMS IPUMEHMMOCTH ypaBHEHUss MeHeneeBa—
Knaneiipona;



® AHAJIM3UPOBATH U OOBSICHATH AIEKTPUUECKHUE SIBICHUS, HCIIOJIB3YsI OCHOBHBIE TTOJI0KEHUS
U 3aKOHBl 3JIEKTPOAVMHAMUKHM (3aKOH COXpPAHEHMs 3JEKTPUUYECKOro 3apsaa, 3akoH KysoHa,
MOTEHLIUAIBHOCTD JIEKTPOCTATUYECKOTO MOJIsl, IPUHLUI CYNEPIIO3ULINN 3JIEKTPUUECKUX T10JIEH,
IIPU 3TOM YKa3blBas yCJIOBMs IPUMEHMMOCTH 3akoHa KyiioHa, a Takke NMPakTHYECKU Ba)KHbBIC
COOTHOILIEHUS: 3aKOHBI OMa JJI ydacTKa LENH U Ul 3aMKHYTOW 2JIEKTPUYECKOHN LEMNH, 3aKOH
Ixoyns—Jlenna, mpaBuia Kupxroda, 3akonsr @apajes 17 37eKTpoan3a);

® OMHCHIBATh (PU3UYECKUE TPOLECCH U SIBJICHUS, UCIONb3Yys BEIMYHMHBL: NEpeMelleHHe,
CKOPOCTb, YCKOPDEHHME, HMIIYJbC TE€la M CHCTEMBl Te€J, CHJIa, MOMEHT CHJbI, JABJICHUE,
NOTEHIMAJIbHAS HSHEpPrus, KUHETHYECKash SHEPrusi, MeXaHWdecKas OHHeprus, padoTa CHIIB,
LEHTPOCTPEMUTENBHOE YCKOPEHHUE, CHJIa TSKECTH, CHJIa YIPYTOCTH, CHJIa TPEHUs, MOLIHOCTD,
DHEpPrusl B3aUMOAEHMCTBUS Tena C 3eMi€id BOIM3M €€ TIOBEPXHOCTH, 3HEPIus yIpyroi
negopMaluy OpYyKUHBI, KOJMWYECTBO TEIUIOTHI, aOCOJIOTHas TeMiepaTypa Tena, pabora B
TEPMOJMHAMMKE, BHYTPEHHSS 3HEPIUsl UICAIbHOIO OJHOATOMHOIO rasa, padoTa HJealbHOI0
raza, OTHOCHUTENIbHAs BIAXHOCTh Bo3ayxa, KIIJI wnaeanbHOro TEIIOBOrO — JIBUTATENS;
AIEKTPUYECKOE I10JI€, HANPSKEHHOCTD 3JIEKTPUYECKOTO I10JIsA, HANPSIKEHHOCTD I10JI1 TOYEYHOIO
3apsa WM 3apsHKEHHOIO 11apa B BAKYyME U B IMAJIEKTPUKE, TOTEHLIHAAN JIEKTPOCTATUYECKOIO
IIOJIsI, PA3HOCTh ITOTEHLMAJIOB, IEKTPOJABMIKYILAS CHJIA, CHJIA TOKA, HAIpPSHKEHHE, MOIIHOCTH
TOKA, JJIEKTpUYECKasi EMKOCTb IUIOCKOTO KOHAEHCATOpa, CONPOTHBIICHHE YYacTKa LENU ¢
IIOCJIEIOBATEIbHBIM U NAPAJUICIIBHBIM COEAMHEHUEM PE3UCTOPOB, SHEPTHS JIEKTPUYECKOTO OIS
KOHJICHCATOPA;

© 00BSCHATh OCOOCHHOCTH NMPOTEKAaHUS (PU3NUYECKUX SABICHUN: MEXaHUYECKOE JBHKEHHE,
TEIUIOBOE JBM)KEHME YACTHI] BELIECTBA, TEIJIOBOE pABHOBECHE, OpPOYHOBCKOE JBH)KEHUE,
muddy3us, HCNapeHue, KUIIEHHE W KOHJEHcalus, I[UIaBJI€HWE W KpUCTAJUIM3alus,
HaIIPaBJIEHHOCTh TEIUIONEpENaut, JJIEKTPHU3aLus TeJl, SKBUIIOTCHUUAIBHOCTh ITOBEPXHOCTH
3apsKEHHOTO IIPOBO/IHUKA,

® [[POBOJIUTh MCCIIEJOBAHUE 3aBUCUMOCTH OJHOW (U3NYECKON BEIUYMHBI OT APYroi ¢
UCIIOJIb30BAaHUEM MPSAMBIX H3MEPEHHUM, IPU 3TOM KOHCTPYHPOBaTh YCTAaHOBKY, (PMKCHpPOBATbH
pe3yiabTaThl MOJTYYEHHOW 3aBUCHUMOCTH (U3UYECKUX BEJIWYMH B BHUJEC TI'padUKOB C Yy4ETOM
a0COTIOTHBIX MOTPEITHOCTEN U3MEPEHUH, 1eTIaTh BBIBOABI IO PE3yJbTaTaM MCCIIEI0BaHUS;

® [IPOBOJUTH KOCBEHHbIE M3MEPEHUS (U3MUECKUX BEJIMYMH, IPU D3TOM BBIOUPATH
ONTUMAJIHBIA METOJ W3MEPEHHUs, OLEHHBATh A0OCOJIIOTHbIE M OTHOCHUTENIbHBIE MOTPELIHOCTU
IPSIMBIX U KOCBEHHBIX U3MEPEHMI;

® [IPOBOJMTH OIIBITHI 110 IIPOBEPKE MPEJIOKEHHON TMIOTE3bl: INIAHUPOBATh YKCIIEPUMEHT,
coOMpaTh 3KCIEPUMEHTAIBHYIO YCTaHOBKY, aHAJIU3UPOBATh MOJIyYECHHbIE Pe3yJbTaThl U JIeNaTh
BBIBOJ| O CTaTyCe MPEUI0KEHHON TUIIOTE3BI;

e coOMIOIaTh MpaBWwia 0€30macHOro TpyJaa MpPU HPOBEIEHUM HUCCIEJOBAaHMM B paMKax
y4eOHOTO  SKCIIEPUMEHTa, NPAKTUKyMa U  Y4eOHO-HCCIIEOBATENbCKOM U  MPOEKTHOM
JESITEIbBHOCTH C UCIIOJIb30BAaHUEM U3MEPUTEIBHBIX YCTPONCTB U 1JaOOpaTOpHOro 000py10BaHuUs;

e pemarh pacu€THbIE 3aJ]a4M C SIBHO 3aJJaHHOW M HESIBHO 3aJaHHON (PU3NYECKON MOJEINBIO:
Ha OCHOBAaHMHU aHajJM3a yCJIOBUS OOOCHOBBIBATH BBHIOOP (DHM3MUECKOM MOJENTH, OTBEYAIOLIeH
TpeOOBaHUSAM 3aJjaud, NPUMEHATH (OPMYJBL, 3aKOHBI, 3aKOHOMEPHOCTH M IOCTYJAThl
bu3nyecKuXx TEOpUM MpU HCIOJB30BAHUM MaTE€MaTHYEeCKMX METOJOB pelIeHUs 3ajad,
IIPOBOAMTH pPAacu€Thl HAa OCHOBAaHMM MMEIOIIMXCS JaHHBIX, AHAJIU3UPOBATH PE3YJIbTaThl U
KOPPEKTUPOBAaTh METO/IbI PEIIEHUS C YYETOM IIOJIyYEHHBIX PE3YIbTaTOB;

epemaTh KaueCTBEHHBIE 3aJlaud, TpeOyrole NpUMEHeHUs 3HAHUM M3 pa3HbIX Pa3/ieloB
Kypca (pU3MKH, a TaKKe WHTErpalliy 3HAHUN M3 JAPYTUX MPEIMETOB €CTECTBEHHO-HAyYHOI'O
LMKJIA: BBICTPAMBATh JIOTMYECKYIO ILIETIOYKY pPACCYXJAEHUH C ONOpOl HAa M3Y4YECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PM3UUECKUE SIBIICHMUS;

® ICTIOJIb30BATh TEOPETUUECKUE 3HAHUS JJIS OOBSCHEHHS OCHOBHBIX HMPUHIUIIOB PAaOOTHI
M3MEPUTENIbHBIX TPUOOPOB, TEXHUUECKUX YCTPONUCTB U TEXHOJIOTUYECKUX MTPOLIECCOB;



® [IPUBOANTH MPUMEPHI BKJIAJa POCCUNHCKUX M 3apyOEKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HayKH, B 00BSCHEHHE IIPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

® AHAJIM3UPOBATH M OLIEHUBATH MTOCIIEICTBUS OBITOBOM U MPOU3BOACTBEHHOH EATEIbHOCTH
YeJIOBEKa, CBA3AHHOM ¢ (pU3MUECKMMHM NpoLEeccaMu, ¢ MO3UIUI 3KOJI0rHYecKol 0e30IacHOCTH,
IPEJCTaBICHUA O palMOHAJIBLHOM MPUPOJOINOIb30BAHUM, a TAKXKE Pa3yMHOM HCIOJIb30BaHUU
JOCTH)KEHUI HayKU U TEXHOJIOTMH IS JajbHEHUIIEro pa3BUTHS YEJI0BEYECKOI0 O0IECTBa;

® [IPUMEHATh Pa3IUYHbIE CIIOCOOBI PabOThl ¢ MH(pOpMaIed (U3NUECKOro COAEPIKaHUS C
UCTIOJIb30BAHUEM COBPEMEHHBIX HH(OPMAIIMOHHBIX TEXHOJIOTHH, IMPH 3TOM HCIOJIb30BATh
COBpPEMEHHbIe HH(OPMAIMOHHbIE TEXHOJIOIMU MJI IOUCKA, MEepepadOTKU U NpPEeIbsBICHUS
y4eOHOH ¥ HAay4yHO-TIONMYJSAPHOH HMH(POPMALUHU, CTPYKTYPUPOBAaHHS M HHTEPIPETALHH
UHpOpMALMY, TOJyYEHHOHM W3 pa3iM4YHbIX HMCTOYHUKOB, KPUTHYECKH aHAJIW3UPOBATh
NOJy4aeMyro HH(OPMAIHIO M OIICHUBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIUXCSl 3HAHUM,
TaK ¥ Ha OCHOBE aHaJIM3a UCTOUYHUKA MH(OpMaLUH;

®[IPOSIBJIATh  OPraHM3AalMOHHBIE W  II03HABATEIbHBIE YMEHHUS CAMOCTOSITEIBHOTO
npuoOpeTeHus] HOBBIX 3HAaHMW B TPOLECCE BBIIOJHEHHS NPOEKTHBIX U y4eOHO-
UCCIIEI0BATEIbCKUX PaboT;

epaboTaTh B TpYHNNE C HUCIOJIHEHUEM pa3IMYHbIX COLMAIBHBIX pOJIEH, IMJIaHUPOBATh
paboTy Tpynmbl, palMOHAIbHO pPACIpeAesaTh AESITEIbHOCTh B HECTAHAAPTHBIX CHUTYaLUsX,
aJIcKBaTHO OLICHMBATh BKJAJ Ka)KIOI'O M3 YYaCTHUKOB IPYIIbI B PELICHHE pacCMaTpUBaEMOM
po0JIEMBI;

®IIPOSIBISITH ~ MOTHBAIMIO K  Oyaymed  npodecCHOHANBbHOW — JESTETBbHOCTH — TI0
CHELUATBHOCTIM (PU3UKO-TEXHUYECKOTO IPOQUIIS.

K xonny obOyuenuss B 11 knacce mpenaMeTHbIC pPe3yabTaThbl Ha YIIIYOJIEHHOM YpOBHE
JIOJDKHBI OTpaXkaTh c(POPMUPOBAHHOCTh Y O0YUAIOLINXCS YMEHHIHA:

® [IOHUMATh POJIb (PU3UKU B SKOHOMUYECKOH, TEXHOIOTMYECKOM, COLMAIbHON U ATUYECKON
cdepax IesTeTLHOCTH YeIIOBEeKa, POJIb U MECTO (PM3UKM B COBPEMEHHOW HAYYHOU KapTHHE MUDA,
pOJIb  AaCTPOHOMHUM B IPAKTUYECKOM [JEATEIBHOCTH 4YEJIOBEKa U JajbHEHIIEM Hay4yHO-
TEXHUYECKOM DPa3BUTHH, 3HAYCHHE OIMUCATEIBHON, CHCTEMATH3UPYIOUIEH, OOBSICHUTEILHOW H
IPOTHOCTUYECKON (GYHKUUN (U3NYECKON TEOpUu — DIEKTPOAMHAMHKH, CIEIHaTIbHONW TEOpHU
OTHOCUTEJIbHOCTH, KBAaHTOBOM (U3HMKH, poib (QU3NYecKol Teopun B (OPMUPOBAHUU
npezcTaBiIeHnuit 0 PU3NYECKON KapTUHE MUpPa, MECTO (PU3UUECKOM KapTHUHBI MUpa B 001IEM ALY
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEACTABIECHUIN O IPUPOJIE;

® pa3nauyaTh yCIOBHUS MPUMEHUMOCTH Mojenel (GU3NYECKUX TeNl U MPOLECCOB (SBICHUI):
OJIHOPOJHOE DJIEKTPUYECKOE U OJHOPOJAHOE MAarHUTHOE IOJIsl, TapMOHHUYECKHE KoseOaHus,
MaTEMaTUYECKUH MAaATHUK, MWJCANbHBIA MPYXKUHHBIA MAasSTHUK, TapMOHUYECKHE BOJIHBI,
UJeaNbHBIM KOJIEOATEIbHBI KOHTYp, TOHKAas JIMH3a, MOJENIed aroMa, aTOMHOTO sjpa |
KBaHTOBOM MOJIEJIN CBETA;

epa3nuyaTh YCIOBHMsS (TpaHUIbl, O00JAaCTH) NPUMEHUMOCTH (DUBNYECKHX 3aKOHOB,
MOHMMATh BCceoOUIM XxapakTep (pyHAaMEHTaIbHBIX 3aKOHOB U OIPAaHUYEHHOCTh MCIOJb30BaHUS
YAaCTHBIX 3aKOHOB;

® AHAJIM3UPOBATh M OOBSACHATH 3JEKTPOMArHUTHBIE MPOLECCHl W SBJICHUS, HCIOJB3YS
OCHOBHbBI€ TOJOXEHHUS M 3aKOHBI 3JIEKTPOJUHAMHUKU U CHEIHATbHON TE€OPUH OTHOCUTEIHHOCTH
(3aKOH  COXpaHEHHWsl DIEKTPUYECKOro 3apsjia, cuina Awmmepa, cuia JlopeHma, 3akoH
ANEKTPOMArHUTHON WHAYKUMK, npaBuio Jlenna, cBsa3p DJIC caMOMHAYKIIMH B 3JIEMEHTE
IIEKTPUYECKON IIEMHM CO CKOPOCTHIO M3MEHEHMs CHJIbI TOKA, NOCTYJIAThl CHEUAIBHON TEOpUU
OTHOCHUTENIbHOCTH DHUHIITEHHA);

® AHAJIM3UPOBATh U OOBACHATH KBAaHTOBBIE MPOILIECCH U SIBJICHMSI, UCIOJIb3YS MOJIOKEHUS
KBaHTOBOHM ¢u3uku (ypaBHeHue DHIITEHHA 111 PoTodddexra, MepBbli U BTOPON MOCTYIATHI
bopa, mnpuHumuMm cooTHOIEHUsT HeonpenaenéHHocTed ['ei3enOepra, 3akOHBI COXPaHEHUS



3apsIIOBOIO M MAacCOBOTO YHCENl U JHEPIMHM B SAEPHBIX PEAKIMSIX, 3aKOH pPaJUOAKTUBHOIO
pacnaja);

® ONMHCHIBaTh (PU3NYECKHUE MPOLECCHl M SBICHHS, MCIOJB3YsI BEIMUMHBI: HANpPsHKEHHOCTH
AIIEKTPUYECKOTO TIOJIA, MOTEHIHA 3JIEKTPOCTATHMYECKOTO TIIOJIsA, Pa3sHOCTh MOTEHIMAJIOB,
JIEKTPOJBIDKYILAS CHUJIA, MHAYKLUS MarHMUTHOTO IOJsi, MarHUTHBIA NOTOK, cwia Awmrepa,
UHAYKTHBHOCTD, JJIEKTPOJBMKYILAS CHJIA CAMOMHAYKIMH, SHEPrus MarHUTHOTO IOJIS
IPOBOJIHUKA C TOKOM, PEISTUBUCTCKUI MMITYJbC, ITOJIHAS SHEPIUs, SHEPrUs MOKOsI CBOOOJHOM
YaCTHIIBI, SHEPTHSI U UMITYJIbC (POTOHA, MACCOBOE YMCIIO U 3apsill sSApa, SHEPTHs CBA3U SAPa;

® O0BSCHATH OCOOCHHOCTH TPOTEKAaHUS (PU3MUECKUX SBJICHUN: DIEKTPOMAarHUTHAs
UHAYKIMS, CAMOMHYKIMS, PE30HAHC, HHTephEepeHIs BOJIH, AU(paKuus, AUCHEepcusi, IOIHOe
BHYTpEHHEE OTpakeHHe, (GoTtoanekrpuueckuii apdext (porordpdexr), anbdpa- u OGera-pacmaasl
a1ep, ramMma-usiaydeHue sjaep, (pu3ndeckue MPUHLUIBI CIEKTPAJbHOIO aHaiu3a U paldoThl
nasepa;

® OTIpE/ICTIAITh HANpPaBJICHUE WHAYKIMM MAarHUTHOTO TOJS NMPOBOAHHUKA C TOKOM, CHIIBI
Awmmnepa u cunel JlopeHiia;

®CTPOUTh M300pakeHUe, CcO37aBaeMoe IUIOCKMM 3€pKajioM, TOHKOM JIMH30M, U
pacCUUTHIBATh €ro XapaKTePUCTUKH;

® [[PUMEHATh OCHOBOIIOJIATAIONINE ACTPOHOMHUYECKHE MOHATHS, TEOPUUM W 3aKOHBI IS
aHamu3a U OOBSACHEHHs (PU3MUYECKUX IPOLECCOB, MPOMCXOIAIIMX B 3BE3/aX, B 3BE3MHBIX
CHUCTeMaX, B MEKIaJlaKTHUYECKOW Cpeze; JABWKCHHS HEOSCHBIX TeJ, OJBOJIONHMUA 3BE3 U
Bcenennolii;

® [[POBOJIUTh HCCIICIOBAaHUE 3aBUCUMOCTEH (PU3MUECKUX BEJIUMYMH C HCIOJIb30BaHUEM
OpSAMBIX W3MEPEHUH, IMpH OSTOM KOHCTPYHMPOBATh YCTAaHOBKY, (DUKCHpPOBAaTh pE3yNIbTaThl
IOJYYEHHOM 3aBUCUMOCTH (PM3MUECKUX BEIMYUH B BHUJE IpaUKOB C y4€TOM abCOJIFOTHBIX
MOTPEIIHOCTEH N3MEPEHHIA, AeTaTh BEIBOBI 10 pe3yJbTaTaM MCCIIET0BaHMS;

® [IPOBOJIUTH KOCBEHHBIE HW3MEpPEeHUsI (U3NYECKUX BEJIMYMH, MNpPU ITOM BHIOMpPATH
ONTUMAJIbHBIA METOJ W3MEPEHHUs, OLEHHBATh AOCOJIIOTHBIE M OTHOCUTENbHBIE MOIPEIIHOCTH
NPSMBIX ¥ KOCBEHHBIX U3MEPEHUIA;

 [IPOBOJIUTH OTBITHI TIO TIPOBEPKE MPEATIOKEHHON TUTIOTE3bI: TUIAHUPOBATH IKCIIEPHMEHT,
COOMpaTh IKCIIEPHUMEHTAIFHYIO YCTaHOBKY, aHAJTM3UPOBATh IOJYUYEHHBIE PE3yJIbTaThl U JIENaTh
BBIBOJ] O CTaTyCe MPeI0KEHHOM TUIOTe3bl;

® OMHCHIBATh METO/IbI MOJIyYEHHs HAyYHBIX aCTPOHOMHUYECKUX 3HAHUI;

e coOmo1aTh IpaBuWiIa 0€30MacHOro TpyAa NMpH NPOBEIEHUHM HCCIEIOBAHUN B paMKax
y4eOHOTO  OKCIIEPUMEHTa, TNPAKTUKyMa U  Y4eOHO-MCCIIEOBATENLCKOM W TPOEKTHOM
NeSITebHOCTH € MCTI0JIb30BAaHUEM U3MEPUTENIBHBIX YCTPOUCTB U Ja00paTOPHOTr0 000PYA0BaHMS;

e pemaTh pacuéTHBIE 3ajauy C SBHO 33/1aHHOM M HESBHO 33JaHHON (PU3MUECKON MOJENbIO:
Ha OCHOBAaHWH aHAJIM3a YCJIOBHUS BBIOMpATh (PU3UYECKHE MOJIENH, OTBEYAIOUINE TPEOOBAHUSIM
3aJauu, IPUMEHSTh (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJIAThl (PU3UYECKUX TEOPUN IpU
UCTIOJIF30BAaHUM MAaTEeMaTHYECKUX METOOB PEIICHUs 3a/1a4, IIPOBOAUTH PacuéThl HA OCHOBAHUHU
UMEIOIUXCSA JAaHHBIX, aHAJIW3UPOBATh PE3yJNbTaTbl U KOPPEKTHPOBATH METOJbl PELICHHS C
y4ETOM TIOTYYCHHBIX PE3yIbTaTOB;

e pemarh KayeCTBEHHBIE 3a/1aud, TPeOyrole MPUMEHeHHs 3HAHWH M3 pa3HBIX Pa3JieoB
Kypca (pU3MKH, a TakKe WHTErpalud 3HAHUH M3 JPYTrUX NPEIMETOB €CTECTBEHHO-HAayYHOI'O
[IUKJIa: BBICTPAaWBATh JIOTMYECKYIO IIETIOYKY PACCYKACHUH C ONMOpPOH Ha WM3YyYeHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUECKUE SBIICHHUS;

® [ICTI0JIb30BATh TEOPETUUECKUE 3HAHUS /IS OOBSCHEHUS OCHOBHBIX MPUHIIMIIOB pabOThHI
WU3MEPUTENBHBIX MPUOOPOB, TEXHUIECKUX YCTPONUCTB M TEXHOJIOTHIECKUX MPOIECCOB;

® IPUBONTH MPUMEPHI BKJIaJa POCCUHCKUX H 3apYOCKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HAayKH, B 00BSCHEHHE TIPOIIECCOB OKPYKAIOIMIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;



® AHAJTM3UPOBAThH U OIICHUBATH MOCEACTBUS OBITOBOM M MPOU3BOJICTBEHHON JNEATEIBHOCTH
YeNIOBEeKa, CBA3AHHOW C (PU3MYEeCKHMH MpOoIeccaMu, ¢ MO3UIUI IKOJIOTUIECKO 0e30MacHOCTH,
MPEJCTABICHUN O pPAIMOHAJIBLHOM HPUPOJAOIOIL30BaHUM, a4 TAKKE PAa3yMHOM HCIOJIb30BaHUU
JTOCTHIKEHUH HAYKH Y TEXHOJOTHH /ISl TalTbHEHIIIer0 Pa3BUTHS YeIIOBEUECKOro 00IIeCTBa;

® IPUMEHSATH Pa3IMYHBbIC CIIOCOOBI PadOTHI ¢ MH(pOPMAIEH (HU3HUECKOTO COACPIKAHUS C
WCIIOJIb30BAHUEM COBPEMEHHBIX HMH(POPMAIMOHHBIX TEXHOJOTHH, IMPH ASTOM HCIIOJIH30BAThH
COBpEMEHHbIC HH(OPMAIIMOHHBIC TEXHOJOTUU IS IOWCKA, MEepepaboTKU U TMPEabSIBICHUS
y4eOHOW ¥ HAy4HO-TIONYJSPHOM HWH(POpMalUM, CTPYKTYPUPOBAHHS W HHTEPIPETAIMH
uH(pOpMaIlMK, TIONYYCHHOW U3 Pa3jIMYHBIX HWCTOYHUKOB, KPUTUYCCKU AaHAIU3HPOBATH
noJTy4aeMyro HH()OPMAITUIO U OIEHUBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE MMECIOIITUXCS 3HAHUMH,
TaK ¥ Ha OCHOBE aHaJIN3a UCTOYHUKA HHPOPMAIIHH;

®[IPOSIBJIATH ~ OPraHM3Al[MOHHBIE W  IO3HABATENbHBIE YMEHHUS  CaMOCTOSTEIbHOIO
npuoOpeTeHUsT HOBBIX 3HAHUH B  TPOLIECCE  BBIMOJHEHUS TPOEKTHBIX U Y4eOHO-
UCCIIEIOBATEIbCKUX PadOT;

epaboTaTh B TPYIIE C HCIOJHEHUEM pA3JIMYHBIX COLUATBHBIX POJICH, IUIAHUPOBATH
paboTy Tpynmbl, palMOHAIBHO PaCHpelNesITh EATEIbHOCTh B HECTAHIAPTHBIX CHUTYaIUsX,
aJICKBaTHO OIIEHMBATHh BKJIAJ KaXIOTO M3 YYaCTHHKOB TPYMIBI B PEIICHHUE paccMaTpUBAEMOM
poOJIEMBI;

®IPOSIBJIATh MOTHUBALMIO K Oyaymeil  npodeccuoHaNbHON — EATENIbHOCTH 10
CHEIUATBHOCTSIM (PU3UKO-TEXHUIESCKOTO TTPODHUIIS.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrpoububle IIpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoTshI padoThI
pecypcsl
Pazgen 1. HAYUHBII METO/1 IIO3HAHMSI IIPUPO/IbI
11 Hayunslii MeTO O3HAHUS TPUPOBI 6
Htoro no pazneny 6
Paznen 2. MEXAHUKA
2.1 Kunemartuka 10 1
2.2 JluHamuka 10
2.3 Crartuka TBEpOTO TEna 5
2.4 3aKOHBI COXPAHEHUS B MEXAHUKE 10
Hroro mo pazueny 35
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
3.1 OCHOBBI MOJIEKYJISIPHOKUHETHUECKON TEOPUH 15
3.2 Tepmoaunamuka. TennoBble MalIMHBI 20
33 ArperaTHble cocTosiHUS BenlecTBa. DazoBbie 14 1
MepeX bl
Hroro no pazneny 49
Paznen 4. DJIEKTPOINHAMUKA
41 DNeKTpruYecKoe mosie 24
4.2 [TocTOSIHHBIN IEKTPUUYECKUN TOK 24




4.3 Toku B pa3nuuHBIX cpenax 6
Wroro no pazueny 54
Pasznen 5. PUSHUECKHM TIPAKTUKYM
51  Owuskucckuii MPaKTUKYM 16 16
Hroro mo pazneny 16
PezepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NMPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchl
Paznen 1. DJIEKTPOJAUNHAMUKA
11 MaruauTHoe nosie 14
1.2 DJIeKTpOMarHuTHask UHIYKIUS 13 1
Hroro no pazgeny 27
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
2.1 Mexannueckue KoneOaHus 10
2.2 DNEeKTPOMarHUTHHIE KOJIEOaHUS 15
23 MexaHn4YecKre U JIEKTPOMArHUTHBIE 10 1
BOJIHBI
2.4 Onruka 25 1
Hroro no pazneny 60

Paznea 3. OCHOBBI CIIEIIMAJIBHON TEOPUH OTHOCUTEJIBHOCTH

3.1 OcuoBbel CTO 5 1
Hroro no pazgeny )
Pa3znen 4. KBAHTOBAS ®U3UKA

41 KopmyckynspHO-BOIHOBOH Ayann3m 15

4.2 ®duznka aToma 5

43 ®du3nka aTOMHOTO S7pa U 3JIEMEHTAPHBIX 5

YACTHIL




Hroro no pazneny

25

Paznen 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPHU3IUKU

12
Wroro no pazueny 12
Pazznen 6. PUSHUECKHM TIPAKTUKYM
6.1 ‘ Du3nYecKuit TPaKTUKYM 16 16
Hroro mo pazueny 16
Paznen 7. OBOBIIAIOHIEE TIOBTOPEHUE
Cucremaruzanus u 00001eHne
71 HPEIMETHOTO COJIEPYKAHUS U OIIbITa 15
' JESTEIIbHOCTH, IPUOOPETEHHOTO MPU
u3zydeHuu kypea ¢pusuku 10 — 11 kmaccos
Hroro no pazgeny 15
PeszepBHOe Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA
OBA3SATEJIBHBIE YUYEBHBIE MATEPUAJIBI JIJIS1 YYEHUKA
» dusuka, 10 kimace/ KacesinoB B.A., O011ecTBO ¢ OrpaHUYeHHON
OTBETCTBEHHOCTHIO «[PODA»; AkimonepHoe od1iecTBo «M3aaTenbcTBO
«ITpocsenieHue»
» ®usuka, 11 knacce/ KacssaoB B.A., O611ecTBO ¢ OTpaHUYEHHOM
OTBETCTBEHHOCTHIO «/[PODA»; AkinonepHoe oduiectBo «M3aaTenbcTBO
«IIpocemenue»
BenureBapuaHt

METOJANYECKHUE MATEPHUAJIBI 1JI5S1 YUUTEJIA
Bsenutenanurie

HNUD®POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPChBI CETH
HUHTEPHET
BBenutenanarnie
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