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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma 1o ¢pu3Kke Ha ypoBHE CpeiHEro oo01ero oopazoBaHus pa3padoTaHa Ha OCHOBE
MOJIOKEHUH U TpeOOBaHUH K pe3ysibTaTaM OCBOSHHS OCHOBHOM 00pa3oBaTelIbHON MPOTrPaMMBL,
npeacraBieHHbix B PI'OC COO, a Ttakke ¢ yuérom ¢denepanbHOM pabodeil MporpaMmbl
BocriuTanus 1 Konnenuuu npenonaBanust yueOHoro npeamera «®dusnka» B 00pa3oBaTeIbHBIX
opranmsaiusax Poccuiickoit ®epepauuu, peanu3yroLMX OCHOBHbIE —0Opa3oBaTebHbIE
IIPOrPaMMBI.

[Iporpamma 10 ¢u3uke omnpexaenser 00sA3aTeNbHOE IPEIMETHOE  COJEp’KaHHE,
YCTAHABJIMBAET PEKOMEHIYEMYIO IOCIIEAOBATEIbHOCTh M3YYEHHs] TEM U Pa3JelioB y4eOHOTro
npeaMera ¢ ydyéToM MEXKIPEIMETHBIX M BHYTPUIPEIMETHBIX CBS3€H, JIOTUKH Yy4eOHOro
mporecca, BO3PAaCTHBIX oOcoOeHHOcTel oOywaromuxcs. [Iporpamma mo Qusuke maér
IpPEICTaBICHNUE O LIENAX, COAEP)KaHUM, OOIIel cTparerud oOy4eHMs, BOCHUTAHUSA M PAa3BUTHUSA
oOyuaromuxcs cpecTBaMu yueoHoro npeamera «Pu3nka» Ha yriryoJEHHOM YPOBHE.

N3yuenne kypca Gu3MKM YriayOlEHHOrO YpOBHS II03BOJIAET pPEaIM30BaTh 3a/auyu
po(hecCHOHANIBHOM OpPHEHTAllMU, HAalpaBJICHO Ha CO3JAHME YCJIOBUM Uil MPOSIBICHUS CBOMX
UHTEJUIEKTYaJbHBIX M TBOPYECKHUX CIIOCOOHOCTEH KaXAbIM OO0YyYarolUMCs, KOTOpbIe
HEOOXOAUMBI Il TPOJOJDKEHUST O00pa3oBaHMs B  OpPraHU3alUsaX MNpoQecCHOHATHLHOTO
00pa30BaHus M0 Pa3IMYHbIM GU3UKO-TEXHUYECKUM U MHKEHEPHBIM CIIELUAILHOCTSIM.

B mporpamme mo ¢usmke ompenensioTcs IUIaHUPYEeMbIe Pe3yNIbTaThl OCBOSHHS Kypca
bu3uku Ha YpoOBHE CpeaHero o0mero o0pa3oBaHMA: JIMYHOCTHBIE, MeETalpeAMETHBIE,
npeaAMeTHbIC (Ha yriryOsn€éHHOM ypoBHE). HayduHO-MeTom00rnuecKoi OCHOBOM ISl pa3paboTKU
TpeOOBaHUI K JIMYHOCTHBIM, METANpPEIMETHBIM M IMPEIMETHBIM pe3yjibTaraM OOydaroIuxcs,
OCBOMBIIIKX MPOTpaMMy 10 (U3UKE HA YPOBHE CPEIHETO 00IIero 0Opa3oBaHus HA YIITyOJIEHHOM
YPOBHE, SIBJIIETCA CUCTEMHO-IEATEIILHOCTHBIN MOAXO.

[Tporpamma 1o ¢pu3MKe BKIIOYALT:

IUIAHUPYEMbIE PE3yJbTaThl OCBOCHUS Kypca (U3UMKU Ha YIIyOJIEHHOM YypOBHE, B TOM
YHClie IPeIMETHBIE PE3YIbTaThl IO rojlaM 00yUYeHus;

coJiepkaHue yueOHoro npeamera «Pu3uKay 1o rogaM o0ydeHus.

[IporpaMmma 1o Qu3uke UMEET NPUMEPHBIH XapakTep W MOKET ObITh HCIOJIb30BaHA
YUUTENAMHU (PU3UKH JUISI COCTABJIEHUS! CBOMX PabOUYUX MPOTPaMM.

[IporpaMmMa 10 (Qu3MKE HE CKOBBIBAET TBOPYECKYI0 WHULMATHUBY Y4WUTElIEeH W
IIPEIOCTABIAET BO3MOXKHOCTH JUISl pEaJM3alUd PA3IMYHBIX METOJWYECKHUX TOAXOIO0B K
npenofaBaHuio (GU3MKKM Ha YriayOlnEHHOM YpOBHE IPH YCIOBHUM COXPAaHEHUs 00s3aTebHOMN
4acTU COJIEP’KaHus Kypcea.

®du3nka Kak Hayka o Harbosee o0IUX 3aKOHAX MPUPO/IbI, BHICTYIAs B KAYECTBE Y4€OHOTO
npeaMeTa B IIKOJIe, BHOCUT CYLIECTBEHHBIH BKJIaJ B CHUCTEMY 3HAaHUH 00 OKpy’KarolleM MUpe.
[konpHBIH Kypc (GU3MKH — CHCTEMOOOpA3YIOIIUN JJis €CTECTBEHHO-HAYYHBIX Y4eOHBIX
IPEIMETOB, MTOCKOJIBbKY (PU3HUECKUE 3aKOHBI JIE)KAaT B OCHOBE MPOLIECCOB U SBICHUN, N3ydaeMbIX
XuMHel, Ouonoruel, ¢usmdeckoil reorpadueir u acrpoHomueit. Mcnonp3oBaHue W akTHUBHOE
npUMeHeHHe (U3UYECKUX 3HAHUM ONpenenuiio Xapakrep U OypHOE pa3BUTHE Pa3HOOOpPA3HBIX
TEXHOJOTHIl B cdepe DSHEPreTHKH, TPAHCIOPTA, OCBOEHHUS KOCMOCA, IOJYyYEHHUS HOBBIX
MaTepHajoB C 3aJaHHBIMU CBoOWcTBamMH. M3ydeHune (U3MKM BHOCHT OCHOBHOW BKJIAJ B
dbopMUpOBaHHE €CTECTBEHHO-HAyYHOW KapTUHBI MuHpa oOydaromierocs, B (GopMHUpOBaHUE
YMEHUH NPUMEHATh Hay4YHbIH METOJ MO3HAHUS IIPU BBIOJIHEHUH UMH YUEOHBIX UCCIIEIOBaHUM.

B ocHOBy kypca ¢u3uKHM Ha YpOBHE CpelHEro oOIIero oOpa3oBaHUS MOJIOKEH s UJIICH,
KOTOpBIE MO’KHO pacCMaTpUBATh KaK MPUHIUIIBI €70 IOCTPOEHUS.

Hoea yerocmuocmu. B cOOTBETCTBUY C HEW KypC SABIISIETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX pa3/esioB (PU3UKH, BKIIOYAET KaK BOIPOCH! KIACCHUECKOH, Tak U
COBPEMEHHOU (PU3UKH.



Hoesa zenepanuzayuu. B COOTBETCTBUY ¢ HEW MaTepuas Kypca GU3UKH 00BEAMHEH BOKPYT
¢usnueckux Teopwil. Beaymum B Kypce sBisiercs (OpPMHpPOBAHHE TPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€pUHU, BEIIECTBE U MOJIE.

Hoesa zymanumapuzayuu. EE peanuzanus npeanoaraeT ucrojib30BaHUe TYMaHUTAPHOTO
noTeHuuana GU3N4ecKoil HayKu, OCMBICIICHHE CBS3H Pa3BUTHUS (PU3UKU C Pa3BUTHUEM OOIECTBA,
a TaK)Ke C MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U 3KOJIOTHYECKUMHU IIpoOIeMaMu.

Hoea npuxknaonou mnanpaenennocmu. Kypc ¢usuku — yriyOJ€HHOTO — YpPOBHS
IIpeIoyiaracT 3HaKOMCTBO € IIMPOKUM KPYroM TEXHMUYECKUX U TEXHOJOTMYECKUX IMPUIIOKEHUN
M3YYEHHBIX TEOpHil U 3aK0oHOB. [Ipu 3TOM paccMaTpUBarOTCS Ha YPOBHE OOIIMX MPEACTaBICHUIN
Y COBpPEMEHHbBIE TEXHUUYECKUE YCTPONUCTBA, U TEXHOJIOTHH.

Hoesa »3xonozuzayuu peanusyercs IMOCPEIACTBOM BBEACHHS DIEMEHTOB COACpKaHMUS,
MNOCBALIEHHBIX 3KOJIOTMYECKUM Mpo0ieMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbI C Pa3BUTHEM
TEXHHUKHU M TEXHOJIOTHUH, a Tak)Ke 00CYKIeHHs Mpo0IeM palliOHAILHOTO MPUPOIOIIOIb30BAHUS U
HKOJIOTHYECKOM Oe30MacHOCTH.

OcBoeHue coaepKaHus MPOrpamMmbl MO0 (PU3UKE JOJKHO OBITH MOCTPOSHO HA MPUHILHUIIAX
CHCTEMHO-IEATEIBHOCTHOTO moaxoa. st GU3uKy peannsaius 3TUX MPUHIUIIOB Oa3upyeTcs Ha
UCIIOJIb30BAaHUU CAMOCTOATEIBHOTO HKCIEPHUMEHTa KaK MOCTOSHHO JAecTBYyIoLIero Qaxropa
yuebHOoro mpouecca. Jnsg yrnmyOn€HHOro ypoBHS — 3TO CHUCTEMAa CaMOCTOSTEIbHOIO
YUEHUYECKOTO0 HKCIEPUMEHTa, BKIIOYAIONMIETO (PPOHTAIbHBIE YYEHUYECKHE OIbIThl IMpHU
U3y4eHHH HOBOTO MaTepuaina, JlabopaTtopHble padoTel W paboThl mpakTukyma. Ilpu sTom
BO3MOJXKHBI JIBa crioco0a peanu3anui (pU3NYecKoro npakTukyma. B mepBoM citydae mpakTUKyM
npoBouTcs a160 B koHme 10 m 11 kimaccoB, mubO TMOCIE MEPBOTO M BTOPOTO IOIYTOIUN B
KaKIOM U3 3TUX KiaccoB. BTopoii crmoco® — 3To uHTerpamus padoT MpakTUKymMa B CHCTEMY
1a00paTOpHBIX padoT, KOTOPBIE MPOBOAATCS B TpoIecce U3ydeHus paszena (temsl). [Ipu sTom
noJ paboTamMu MPaKTHKyMa MOHUMAETCSI CAMOCTOSITENIbHOE HCCIIeI0BaHNE, KOTOPOE MPOBOIUTCS
M0 PYKOBOJCTBY CBEPHYTOT0, 0000IIEHHOTO BUa 0€3 MOIIAaroBO HHCTPYKIIUH.

B nporpamme no ¢usnke cucreMa y4eHHYECKOro IKCIEPUMEHTa, TaO0OpaTOPHBIX paboT U
MPaKTUKyMa MPEeCTaBlIeHa €UHBIM IepeuHeM. BoIOOp TeMaTuku )i 3TUX BUAOB YUEHHUECKUX
NPAaKTUYECKUX PabOT OCYLIECTBISETCS Y4aCTHMKaMM 0Opa3oBaTENbHOrO IMpoliecca MCXOIs M3
O0COOEHHOCTEHl MOYPOYHOrO IUIAHMPOBAHMS M OCHamleHus: kaOuHeta ¢usuku. Ilpu sTOoM
o0ecrieynBaeTcsi OBJAJIEHUE OOYYAIOUIMMUCA YMEHUSMH IPOBOAUTH TNpsIMbIE M KOCBEHHbBIE
M3MEpEHUs], UCCIIEOBAHUS 3aBUCHMOCTEH (U3NYECKUX BEIMYMH U IOCTAHOBKY OIBITOB IO
IIPOBEPKE NPEUIOKEHHBIX TUIIOTES.

bonbuioe BHUMaHUe yaenseTcs pelIeHHI0 pacd€THBIX M Ka4eCTBEHHBIX 3aaady. Ilpu stom
JUI pacuy€THBIX 3a/lay NPUOPUTETOM SBISIOTCS 33a[aud C SBHO 3aJlaHHON M HESIBHO 3a/laHHOU
bu3nyecKoil MoJIebl0, MO3BOJISIOIINE MPUMEHATh U3YUYEHHbIE 3aKOHBI U 3aKOHOMEPHOCTH KaK
U3 OJHOTO pas3jienia Kypca, TaK U MHTErpUpys NMPUMEHEHUE 3HAHWW U3 pa3HbIX pasnenos. [l
KaueCTBEHHBIX 3aJady IPUOPUTETOM SBIAIOTCS 3aJaHusl Ha OOBsICHEHHE/NpeJCcKa3aHue
NpoTeKaHUs (U3UYECKUX SBICHUH U MPOLIECCOB B OKpY)KaroLIeH >KU3HM, TpeOyromue BbiOopa
bu3nyecKoil MoAenu AJisi CUTYalluu MPaKTUKO-OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBunm ¢ TtpeboBanusimu PI'OC COO k MaTepHaTbHO-TEXHHUECKOMY
obecrieueHnI0 yu4eOHOTO Tporiecca Kypce (Ppu3uku yriayOa€HHOTO YpOBHS Ha YpOBHE CPEIHETO
oOmiero o0Opa3oBaHMs JOJDKEH H3y4yaTbcsd B YCIOBMAX INpEIMETHOro kabunera. B kabunere
(bu3HUKH T0KHO OBITH HEOOXO0MMOE J1a00paTOpHOE 00OPYIOBAHKE ISl BHITOJHEHUS YKa3aHHBIX
B IIporpamMmMe 1o (pu3nke y4eHHYECKHUX OMBITOB, Ja0OpaTOPHBIX padOT M paboOT MpPaKTUKyMa, a
TaK)Ke JIEMOHCTPallMOHHOE 000pYyI0BaHUE.

JleMoHCTpallMOHHOE 00OpynoBaHHe (opMupyeTcs B COOTBETCTBUM C TNPUHIIMIIOM
MUHUMAaJIBHON OCTaTOYHOCTH M 00ecrevyrBaeT MOCTAaHOBKY MEPEUUCIICHHBIX B MPOTpaMMe IO
¢u3uKe KIIOUEBBIX JEMOHCTPALUMH JUIsI MCCIEIOBAaHUS HM3y4aeMbIX SIBJICHUH M IPOLECCOB,
IMITUPUYECKUX U PYHTaMEHTATBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHH.

JlaGopaTtopHoe 00OpYyIOBaHUE JUI YYEHHYECKHUX MPAKTUYECKHX padoT ¢opmupyercs: B
BUJIE TEMaTHYECKUX KOMIUIEKTOB M oOecreunBaeTcs B pacy€re OJHOTO KOMILJIEKTa Ha JBYX



obOyvaronuxcsi. TeMaThueckre KOMIUIEKTHI JIa0OpaTOpHOro OOOpYIOBaHUS JOJKHBI OBITh
MIOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUM AHAJIOTOBBIX U IIU(PPOBBIX MPHUOOPOB, a TaKKe
KOMITbIOTEPHBIX U3MEPUTENIbHBIX CUCTEM B BUJIE LIU(POBBIX JIAOOPATOPHIL.

OCHOBHBIMU TIETISIMU U3Y4€HUsT GPUUKU B 00IIEM 00pa30BaHUU SBIISIFOTCS:

(dbopMHpOBaHUE HHTEPECA U CTPEMIICHUS O0YYaIOIUXCs K HAYYHOMY U3Y4YEHUIO IIPUPOJIBL,
pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEHH;

pa3sBUTHE INPEACTAaBICHUH O HAyyHOM MeEToAe TMOo3HaHus U (opMupoBaHue
MCCJIEIOBATEIBCKOIO OTHOIIEHHUS K OKPYXXAIOIIUM SIBICHUSM;

(dbopMHpOBaHHE HAYYHOTO MMPOBO33PEHMs KaK pe3ysbTaTa M3y4eHUs OCHOB CTPOEHUS
MaTepuu U GyHAaAMEHTAIBHBIX 3aKOHOB (PU3HKH;

(bopMHpoBaHUEe YMEHHH OOBSCHSTH SBIEHHUSA C HCIOJIb30BaHHEM (DU3MUECKUX 3HAHUHM U
HAyYHBIX J10Ka3aTeJIbCTB;

(dbopMHpoBaHUE NPEACTABICHUH O POl (PU3MKM Ui pa3BUTHs JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTUl;

pa3sBUTHE TPEACTABICHUH O BO3MOXKHBIX cdepax Oyaymell npodeccuoHanbHOM
NEeSITETbHOCTH, CBSI3aHHBIX C (DU3UKOM, MOJIrOTOBKA K JalbHEHIIeMy OOYYeHHIO B 3TOM
HalpaBJICHUU.

Joctuxenue 3THX Liejaed oOecreurnBaeTcs pelIeHHEM CIEAYIOIUX 3ajJady B IPOLEecce
u3ydeHus Kypca GU3MKU Ha ypOBHE CpeHero o0uiero o0pa3oBaHus:

npruoOpeTeHne CUCTeMbl 3HAaHWKA 00 o0mMX (U3HYECKHX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPHSIX, BKIIIOUAsT MEXAHUKY, MOJIEKYJSIPHYIO (QU3UKY, 3JIEKTPOANHAMUKY, KBAHTOBYIO (PU3HKY
Y 3JIEMEHTHI aCTPO(U3HKH;

dbopMHpoBaHUE YMEHUHN IPUMEHATh TEOPETUYECKUE 3HAHUSA ISl OOBSICHEHUS (PU3NYECKUX
SBJICHUM B IPUPOJIE U JUIsl IPUHATHUS MPAKTUYECKUX PEIICHUH B TOBCEIHEBHOM JKU3HHU;

OCBOCHME CIIOCOOOB PEIICHUs Pa3IMuUHbIX 33Ja4 C SBHO 33JaHHOM (U3NYECKOil MOJeNblo,
3a1a4, TOAPA3yMEBAIOIIUX CAMOCTOSATEIBHOE CO3MaHuEe (PU3UYECKOM MOJIENH, aJeKBaTHOU
YCIIOBHSM 3aJlaud, B TOM YMCJI€ 33]1a4 HH)KEHEPHOT'0 XapaKTepa;

NOHMMAaHHE (PU3NYECKMX OCHOB U MPHUHIMIIOB JEHCTBUS TEXHUYECKUX YCTPOMCTB M
TEXHOJIOTMYECKHX IPOLIECCOB, UX BIUSHUSA Ha OKPYXKAIOLIYIO CPENY;

OBJIaJICHUE METOJaMH CaMOCTOSITEJIbHOTO IIJIAHUPOBAaHUS U TMPOBEACHUS (UINYECKUX
HKCIEPUMEHTOB, aHaJM3a M UWHTepHpeTalud HHPOPMALUHU, ONpPEAETIeHUsl JIOCTOBEPHOCTH
MOJIyYE€HHOTO Pe3yJIbTaTa;

CO3JaHHME YCJIOBHM I pPa3BUTHUS YMEHUN NPOEKTHO-HCCIEN0BATENIBbCKON, TBOPUYECKOMN
JeSITEIIbHOCTH;

pa3BUTHE UHTEpeca K cepaM NpodhecCHOHANBHON eI TeIbHOCTH, CBI3aHHOM C (PU3HUKOM.

B coorBerctBun ¢ tpedoBanusiMu PI'OC COO yrioyOn€HHBIA ypOBEHb H3y4YEHHS
yueObHoro mnpeamera «®Pusnka» Ha YypOBHE CpeaHEro oOmero oOpa3oBaHHs BbIOMpaeTcs
o0y4armuMucs, MIAHUPYIOIIMMH POJOJKEHHE 00pa3oBaHMs IO CIEHUAIBHOCTAM (U3HUKO-
TEXHUYECKOTO MpOoduIIs.

Ha u3yuenne ¢puszuku (yriyon€HHBINH YPOBEHB) HA YPOBHE CpeIHEro oOIIero oopa3oBaHus
otBoautcs 340 wacos: B 10 kmacce — 170 yacos (5 yacoB B Heenmo), B 11 kimacce — 170 yacos (5
YacoOB B HEJIEIIO).

[Tpennaraemslii B mporpamme 1o (U3KKe epeyeHb JabopaTOPHBIX U MPAKTHYECKUX padoT
ABIIIETCS. PEKOMEH/IOBAaHHBIM, YUYMTEIb JeJlaeT BHIOOP MpOBEICHHs J1a0OpaTOPHBIX padboT U
OTIBITOB C YUETOM MHIMBUAYAIBHBIX OCOOCHHOCTEN 00yJaromuXxcsl.



COJAEP)KAHUE OBYYEHUA
10 KUIACC

Pazgen 1. HayuHnblii MeTO/ O3HAHUSA NPUPO/bI.

Oms3uka — QyHnameHTagbHas Hayka o mpupoze. HayuyHblii MeToa MO3HAHHWS U METOJbI
UCCIIeIOBaHMs PU3NYECKUX SBICHUM.

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

CriocoObl m3MepeHus (pU3NYecKnX BEIWYMH (QHAJIOTOBBIE W IHU(POBBIC M3MEPUTEITHHBIC
puOOpbI, KOMITBIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[TorpemuocTu u3MepeHuil pu3nuecKkux BeIuYrH (a0COTIOTHAS U OTHOCUTENbHAS).

MonenupoBanue (QpU3NUECKUX SBICHUI U MpPOIECCOB (MaTepuaibHas TOYKa, aOCOIIOTHO
TBEPJI0€ TEJI0, UAcAIbHAS KUAKOCTh, HACAIbHBIN ra3, TOUeUHbIN 3apsan). ' unoreza. dusnveckuit
3aKOH, TPaHULbl €r0 NPUMEHUMOCTU. Pu3nueckas Teopus.

Poie m mecto ¢u3uku B (QOpMHPOBaHMM COBPEMEHHON HaydyHOW KapTHHBI MHUpa, B
MPaKTUYECKOU JeATEIbHOCTH JIFOJICH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie pabomul, npaKmuKym.

W3mepenre cuiabl TOKAa M HANpsSHKEHUsT B LENM IOCTOSHHONO TOKAa MpU IOMOIIU
AQHAJIOTOBBIX U IMU(POBBIX U3MEPUTEIIEHBIX TPHOOPOB.

3HakoMcTBO ¢ UG poBoi nadoparopueit mo dusuke. [Ipumepsl n3mepenus: GU3NYECKUX
BEJTMYMH IIPU MIOMOIIIN KOMITBIOTEPHBIX JATYHKOB.

Pa3zgen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanudeckoe nBHkKeHHE. (OTHOCUTENBHOCTh MeXaHW4yeckoro aABmxkeHus. Cucrema
OTCYETA.

[Tpsimast u oOpaTHas 3a1a9u MEXaHUKH.

Panuyc-BekTop MaTepHalbHOM TOYKH, €r0 IPOEKIMM Ha OCH CHCTEMbl KOOpPAMHAT.
Tpaexropus.

[Tepemernienure, CkOpocTh (CpenHss CKOPOCTb, MIHOBEHHas CKOPOCTb) M YCKOpPEHHE
MaTepUaIbHOM TOYKH, UX MPOEKIIMH HA OCHU CHUCTeMbl koopAuHaT. CloKeHHE TepeMEIICHUN 1
CJII0’)KEHHE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPSMOJIMHENHOE ABUKEHHE. 3aBUCUMOCTh KOOPJWHAT,
CKOPOCTH, YCKOPEHUS U MYTH MaTepuaibHONW TOUYKU OT BpEMEHH U UX TpauKu.

CBoOomHoe mageHue. YCKOpeHHe CBOOOJHOro majeHus. J[BrkeHue Tena, OpOIIEHHOTO
MO/ YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJIMHAT, CKOPOCTU U YCKOPEHUSI MAaTEPUAIbHOW TOUKHU
OT BpEMEHH U UX TpapuKu.

KpuBonuHnelinoe nBukeHue. [[BrkeHre MaTeprallbHOW TOYKU MO OKPYKHOCTH. YTIIOBas U
nuHenHas ckopocTh. Ilepwon u vactora oOpamienus. LleHTpocTpemurensHoe (HOpMaabHOE),
KacaTelbHOE (TaHTeHIIMAFHOE) U TIOJTHOE YCKOPEHUE MaTepHAIbHOM TOUKH.

TexHuueckue ycTpOHCTBAa U TEXHOJIOTMYECKHE TPOLECCHl: CHUAOMETP, JIBH)KEHHUE
CHApSJIOB, LIETIHEIE, [IeCTepEHYATHIC U PEMEHHBIE MepeIay, CKOPOCTHBIE THU(THL.

Hemoncmpayuu.

Mogenb cucteMbl OTCUETA, ILUTFOCTPALINS KUHEMATUUECKUX XapaKTEPUCTUK JBUKEHUS.

CrocoOBI HCCIIENOBAHNS IBUKECHUN.

NnntocTpanus npeieabHoro nepexoa 1 i3MepeHue MrHOBEHHOM CKOPOCTH.

[IpeoOpa3zoBanne MBIKEHHM C UCTIOIB30BAaHUEM MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmroienue npuxeHus Tena, OpoleHHOro Mo YoM K TOPU30HTY ¥ TOPU30HTANIBHO.

Hamnpagnenue ckopocTy npu JBUKEHUHU MO OKPYKHOCTH.

[IpeoOpazoBanme yriioBOi CKOPOCTH B PEIYKTOPE.

CpaBHeHHMe TyTeH, TPAEKTOPUM, CKOPOCTEN IBMXKEHHSI OJIHOTO M TOTO K€ Tella B Pa3HbIX
CHUCTEMax OTCUETA.



Yuenuueckuit sxcnepumenm, nabopamopnvie padomeol, npaKkmuKym.

N3yueHnne HepaBHOMEPHOI'O IBUKEHUS C LIEJIBIO ONPEAEICHUS MTHOBEHHOU CKOPOCTH.

W3MmepeHne yCKOpeHUs IIPU NPSMOJIMHENHOM PaBHOYCKOPEHHOM JIBHYKEHUM 110 HAKJIOHHOM
IIJIOCKOCTH.

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

N3mepenune ycKOpeHus: CBOOOAHOTO MaieHus (PEKOMEHI0OBAHO MCIOIb30BaHUE UPPOBOH
ngabopaTtopun).

N3ydyeHne OBUXKEHUS Tela, OpOIIEHHOr0 TOpU30HTaNbHO. IIpoBepka runoressl o npsMoit
IIPONOPLUUOHAIBHON 3aBUCUMOCTH MEXy JAIBHOCTBIO IIOJIETA U HAYAJIbHOM CKOPOCTBIO TeJa.

W3yuyenue aBuKeHUs Tesa 0 OKPYKHOCTHU € IIOCTOSHHOMU 110 MOJYJIO CKOPOCTBIO.

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

Tema 2. /lunamuxa.

Ilepssiit 3akoH HproToHa. MHepuuanbHble cucTeMbl OTcyéTa. [IpUHIMI OTHOCUTEIBHOCTH
[Nanunes. HemnepuuanbHble cucTeMbl OTCUETA (ONpeiesIeHUe, IPUMEPBI).

Macca tena. Cuia. [lpuHnun cyneprno3uiuu cui.

BTtopoii 3akon HeroToHa 11711 MaTepraibHON TOUKH.

Tpernii 3akoH HproTOHA 117151 MaTEpUAIIBHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUS. DKBUBAJIECHTHOCTh I'PABUTALIMOHHON 1 HHEPTHON MacCCBhl.

Cuna T1spKecTH. 3aBUCUMOCTb YCKOPEHHMS CBOOOJHOTO TMaJeHUs OT BBICOTHI Haj
IOBEPXHOCTBIO IUIAHETHI U OT reorpaduyeckoil mupoThl. J[BHXKeHHe HEOECHBIX Tel U HX
cnyTHUKOB. 3akoHbl Kerutepa. [lepBas kocmMuueckast CKOPOCTb.

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

Cuna Ttpenus. Cyxoe tpenue. Cuia TpeHHS CKOJBXKEHUS W CHUJA TPEHUS TIOKOS.
Koadduuuent tpenus. Cuna conpoTUBICHUS NPHU JBUKEHUU Tela B JKUIKOCTU WJIM rasze, eé
3aBUCHMOCTb OT CKOPOCTH OTHOCHUTEILHOTO ABUKCHUS.

Hasnenue. 'mapocratnueckoe nasnenue. Cuiia Apxumena.

TexHudeckne yCTpPOWCTBA W TEXHOJOTMYECKHE IPOLECCHI: IOAIINITHUKY, JBHXXCHUE
UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpayuu.

HaGnronenue 1BUKEHUs TeJl B MHEPLHUAIbHBIX M HEMHEPIUATBHBIX CUCTEMAaX OTCUETA.

IIpyuHIUIT OTHOCHTEIBHOCTH.

Kauenne AByx HWIMHIPOB WJIM IIApOB PA3HOM MAacChl C OJMHAKOBBIM YCKOPEHHEM
OTHOCHUTEJIBHO HEMHEPIUAIBHONW CHCTEMBI OTCUETA.

CpaBHeHuE paBHOJAEHCTBYIOIIEN TPHIIOKEHHBIX K TEJLY CHJI C IIPOM3BEIEHUEM MacChl Tea
Ha €ro yCKOPEHHE B MHEPIMAIBHON CUCTEME OTCUETA.

PaBeHCTBO cHJil, BO3HUKAIOUIUX B PE3YIbTATE B3aUMOJICHCTBUS TEIL.

N3Mepenne mace 1o B3auMOJICHCTBUIO.

HesecoMocTs.

Bec tena mpu yCKOpeHHOM ITOABEME U 1aJICHUH.

LleHTpOOE)KHBIE MEXaHU3MBI.

CpaBHEHHME CHII TPEHUS NTOKOS, KAUEHUS U CKOJIbKEHUSI.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npakmuKym.

H3mepenne paBHOIEHCTBYIOIIEH CHIT TP IBH)KEHUU OpycKa 110 HAKJIOHHOW MIOCKOCTH.

[TpoBepka THMOTE3bI O HE3aBUCUMOCTH BPEMEHHU JIBWXKEHHS Opycka IO HaKJIOHHOM
IIJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MACCHI.

HccenenoBanue 3aBUCHUMOCTU CUJI YIPYTOCTH, BO3HMKAIOIIUX B NPYKMHE U PE3UHOBOM
obpasiie, oT ux nedopmaruu.

W3yueHne IBMKEHUS CUCTEMBI T, CBI3aHHBIX HUTHIO, IEPEKUHYTOHN uepe3 JErKuid 6JI0K.

N3mepenne koddduimerTa TpeHus 0 BEIMYUHE YTIIOBOTO KOd(HUIIMEeHTa 3aBUCUMOCTH
Fu(N).



HccnenoBanue JBMKEHUS Opycka 10 HAKJIOHHOM IUIOCKOCTH C  NE€PEMEHHBIM
K03(pPHULIHEHTOM TPEHHUS.

W3y4eHne OBUKECHUS IPy3a HA BaJly C TPEHUEM.

Tema 3. Cmamuxka meépoozo mena.

AbcomoTHO TBEpHOE Teno. IlocTynarenabHoe M BpallaTebHOE JBM)KEHUE TBEPAOTO Teja.
MoMEHT cuilbl OTHOCHUTENBHO Ocu BpaieHus. [lnedo cumbl. CroxeHue cuil, TPUIOKEHHBIX K
TBEpAOMY Teny. LleHTp TskecTu Tena.

VYcnoBus paBHOBeCUs TBEPAOTO TeEA.

YcroitunBoe, HEYyCTOMYHUBOE, OE3pa3InYHOEC PABHOBECHE.

TexHu4yeckue yCTpPOHMCTBA M TEXHOJIOTMYECKHUE IPOLECCHI: KPOHIUTEWH, CTPOUTEIIbHBIN
KpaH, peléryaTble KOHCTPYKIUH.

Hemoncmpayuu.

VYcioBus paBHOBECHS.

Bunael paBHOBeECHS.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomeol, npaKmuKym.

HccenenoBanue ycaoBui paBHOBECHUS TBEPAOTO TeEJIA, UMEIOIIETO OCh BPALCHUS.

KoHcTpynpoBanue KpOHIITEHHOB U pacy€T CUJ YIPYTOCTH.

N3yyenue ycTOMYMBOCTH TBEPAOIO TEJA, UMEIOIIETO IJIOMIA(b ONIOPHI.

Tema 4. 3aKkonvl COXpanHeHUun 6 MEXAHUKE.

HMMirynbsC MaTepualbHOM TOYKH, CHCTEMBlI MaTepHalbHbIX TO4eK. LleHTp Macc cucremsl
MaTepuaibHbIX TOYEeK. TeopeMa 0 JBUKEHUH LIEHTPA Macc.

VMITynbC CHIIBI 1 MU3MEHEHHME UMITYJIbCa TENA.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE NBHXKEHUE.

MoMmeHT umnynsca MaTepuanbHOM TOukd. llpencraBieHne o coxXpaHEHMM MOMEHTa
MMITYJIbCA B LIEHTPAJIBHBIX MOJIAX.

PaGoTta cuibpl Ha MajgoOM M Ha KOHEYHOM IepemelleHuH. ['paduyeckoe mpeacraBieHue
paboTHI CHITBI.

MOIIHOCTE CHIIBI.

Kunernueckass sHeprus MarepuaabHOM TOukH. Teopema 00 M3MEHEHMM KHHETUYECKOU
SHEPrUHU MATEPUAIBHON TOUKH.

IToTeHumanpHple M HENOTEHIMAIbHbIE CHIbL. lloTeHnmanbHas >Heprus. [loTeHnmanpHas
SHEprus ynpyro negopMHpoBaHHOW NpyxkuHbI. [loTeHIManbHas SHEprus Teiaa B OJHOPOJHOM
rpaBUTAMOHHOM IToJie. IloTeHnnanbHass SHEeprus Tena B TPAaBUTALIMOHHOM I10JI€ OAHOPOJHOIO
mapa (BHYTpHU U BHe 11apa). Bropast kocmuueckasi CKopocTb. TpeThsi KOCMUYecKast CKOPOCTb.

CBs3p paOOTBHl HEMOTEHIMAIBHBIX CHJI C U3MEHEHUEM MEXaHWYECKOW SHEPruu CHCTEMBI
TeN. 3aKOH COXPAaHEHUS] MEXaHUYECKOW DHEPTHUM.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

VYpaBHeHue bepHymu [Uisi MAEanbHOM >KMIKOCTH KaK CIEICTBHE 3aKOHA COXPaHEHUs
MEXaHUYECKON IHEPTUU.

TexHu4eckue yCTpPOMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: JBUKEHHE DPAKET, BOILOMET,
KONEp, NPYKUHHBIN MUCTOJIET, THPOCKOTI, (PUTYpHOE KaTaHUE Ha KOHbKAaX.

Hemoncmpayuu.

3aKOH COXpaHEHUs UMITYJIbCa.

PeaktuBHOE nBUXKEHUE.

W3mepeHrie MOITHOCTH CHIIBI.

M3MeHeHne sHepruu Teja Mpyu COBEPILIEHUH padoThI.

B3auMHbIEe npeBpanieHuss KMHETHYECKOW M MOTEHUIHAJbHOM SHEPIruil NMpu JIEUCTBUM HA
TEJIO CHJIBI TSKECTHU U CHIIBI YIIPYTOCTH.

CoxpaHeHue 3Hepruu nNpu cBOOOIHOM MaJACHUU.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomul, npaKmuKym.

N3mepenne ummysbca Tena o TOpMO3HOMY ITyTH.



W3mepeHue cuibl TATH, CKOPOCTH MOJIENH IEKTPOMOOMIISI U MOIIIHOCTH CUJIBI TSTH.

CpaBHeHUE U3MEHEHUS UMITYJIbCA TENA C UMITYJILCOM CHJIBL.

HccenenoBanue coxpaHeHUs: UMITYJIbCA IIPU YIPYTOM B3aUMOJEHCTBUH.

M3mepeHre KNHETUYEeCKOM SHEPTUH Tejla 110 TOPMO3HOMY ITyTH.

CpaBHeHUE U3MEHEHHS MOTEHIINAIBHOM SHEPTUU MPY>KUHBI C pabOTON CHIIBI TPEHUSL.

Omnpenenenne pabOThI CHIIBI TPEHUS TP IBUKECHUH TeJa MO0 HAKJIOHHON TIOCKOCTH.

Pazgean 3. MoJiekyJsipHasi pu3uKa 4 TEPMOAUHAMHUKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOI Meopul.

OCHOBHBIE TOJIOKEHHS MOJEKYIsIpHO-KuHeTH4Yeckoil Teopun (MKT), ux omnbiTHOE
obocnoBanue. uddysus. bpoynosckoe nBmxeHue. XapakTep ABIKEHHS M B3aUMOACHUCTBUS
YyacTUIl BellecTBa. Mojiesin CTpOSHUsI Ta30B, )KUIKOCTEH U TBEPBIX Tel U 0ObICHEHUE CBOWCTB
BEILIECTBA HA OCHOBE A3TUX Mojened. Macca u pasmepbl moliekyn (atomoB). KomuuectBo
BeectBa. [locTostHHas ABoraapo.

TemoBoe paBHOBecue. Temmneparypa u crnocoObl €€ u3mepenus. lllkana temmeparyp
Lenbcus.

Mogens neanbHOro ra3a B MOJIEKYJIIPHO-KMHETHYECKOW TEOPUU: YACTULIBI I'a3a JBUKYTCS
XA0TUYECKHU U HE B3aUMOJEHCTBYIOT JPYT C IPYTOM.

['azoBbie 3akoHbl. YpaBHeHue MenpaeneeBa—Knaneiipona. AOcCoNIOTHAsE TeMIieparypa
(mkanma temmeparyp KensBuna). 3akon JlampTona. M3omporecchl B HOealbHOM rase C
MIOCTOSIHHBIM KOJIMYECTBOM BelllecTBa. I'paduueckoe npeacTaBieHUe U30MPOLIECCOB: N30TEPMA,
n30Xxopa, nzodapa.

CBs3p MEXJy JaBICHMEM U CpEIHEH KHHETUYECKOW JHEprue NoCTynaTreabHOro
TEIUIOBOTO JBMIKEHHUS MOJIEKYJ HJAealbHOro Tra3a (OCHOBHOE YpaBHEHHE MOJIEKYISIPHO-
KMHETUYECKOW TEOpUH HJI€aTbHOIO Ira3a).

CBs3p  aOCONIOTHOW  TeMmmepaTypbl TEPMOJUHAMHYECKOHW CHCTEMBI CO  CpeaHei
KMHETUYECKOW dHEPruel MOCTyNaTENbHOIO TEIIOBOTO ABUKEHUS €€ YaCTHLI.

TexHuueckue yCTpPOHCTBA U TEXHOJIOTMYECKHE TIPOIECCHl: TEPMOMETp, Oapomerp,
MIOJIy4YeHUE HAHOMATEPHUAIIOB.

Hemoncmpayuu.

Mopnenu 1BUKEHUS 4acTHUI BEIIECTBA.

Mozens OpOyHOBCKOTO JBHXKEHUSI.

Buneoponuk ¢ 3anuchio peabHOro OpOyHOBCKOTO JIBUKEHUSI.

Juddyzus xxuakoctet.

Mopens onbita LlTepHa.

[TputsxeHne MOJEKYII.

Mopenu KpUCTAIIINYECKUX PEIETOK.

HaGnronenue u uccnegoBaHie H30MpOLIECCOB.

Yuenuueckuit sxcnepumenm, nadbopamopnusie pabomul, npaKmuxym.

HccnenoBanue nporecca YCTaHOBJIEHHUS TEMJIOBOIO PABHOBECHSI MPU TEINIOOOMEHE MEXITY
ropsi4eil ¥ X0JIOJHON BOJOM.

W3yueHne H30TEpMHUECKOro Ipolecca (PeKOMEHJIOBAHO MCIIOIb30BaHHE LU(BPOBOH
nabopaTopun).

M3yuyenue n30X0pHOro Ipolecca.

N3ydenue nzobapHoro mnpoiecca.

ITpoBepka ypaBHEHUS COCTOSTHUSI.

Tema 2. Tepmoounamuka. Tennogvie mauiunol.

TepMoguHamuueckast (TH) cHucTema. 3ananue BHEILTHUX YCIOBUU IS
TEPMOJIMHAMUYECKOM CUCTeMbl. BHemHume w  BHyTpeHHuEe napameTpsl. Ilapamerpsl
TEPMOJMHAMHYECKON CUCTEMBI KaK CpPEJHUE 3HAUEHUS BEJIMYMH, ONMMCHIBAIOLINX €€ COCTOSHHUE
Ha MUKPOCKOIIMYECKOM YPOBHE.

Hynesoe nauano repmonnHaMuky. CaMONpon3BOJIbHAS PENTaKCALUsl TEPMOIMHAMUYECKON
CHUCTEMBI K TEIIIOBOMY PABHOBECHIO.



Mopenp uaealbHOrO Ta3a B TEPMOJMHAMHMKE — CHCTEMA YPAaBHEHUMW: YpaBHEHHE
MenneneeBa—Knanelipona U BbIpaKE€HUE 711 BHYTPEHHEW SHEpruu. Y CIOBUS HMPUMEHUMOCTU
3TOM MOJENH: HU3Kasg KOHLEHTpauusi YacTUll, BBICOKME TemIleparypbl. Brlpaxenue mis
BHYTPEHHE!N 3HEPTUU OJIHOATOMHOT'O M/I€aIbHOIO Ia3a.

KBazucrarnueckue 1 HECTATHUECKUE MPOLECCHI.

OnemenTapHas paboTa B TepMOAMHAMUKE. Beruucienue paboTsl 1o rpaduKy mporecca Ha
pV-nuarpamme.

Tennonepenaya Kak crnocod HW3MEHEHHs BHYTPEHHEH SHEPrHuM TEpPMOJWHAMHYECKON
cuctembl 06e3 coBepieHus padoTsl. KoHBeKIUs, TEMIONPOBOJHOCTD, U3IyUCHHE.

KommuectBo temnorsl. TemnoémkocTs Tena. YaenpHas W MOJIAPHAs TEIUIOEMKOCTH
BelllecTBAa. YpaBHeHUe Maiiepa. YenbHas TeEIIOTa CropaHus TomuiMBa. Pacuér kommyecTBa
TEIUIOTHI NpH Terutonepenayue. [lonstue o0 anuadbaTHOM mporecce.

[lepBbiii 3akoH TepMoauHaMUKH. BHyTpenusisa sHeprus. KonumuecTBo TemaoTsl u padboTa
KaK Mepbl U3MEHEHHUs BHYTPEHHEH YHEPTUU TEPMOIMHAMHYECKON CUCTEMBI.

Bropoii 3akoH TEpMOAMHAMHUKHU Ui PABHOBECHBIX IPOLECCOB: YEpe3 3aJaHHOE
PaBHOBECHOE COCTOSIHUE TEPMOJUHAMHUYECKON CHUCTEMBbl INPOXOJUT EIUHCTBEHHAsl aauadara.
AOcomoTHas Temneparypa.

Bropoii 3ak0H TepMOIUMHAMHMKHU JIJIs HEPABHOBECHBIX IPOIECCOB: HEBO3MOXKHO IEpelaTh
TEIJIOTY OT OoJiee XOJIOJAHOro Teja K Oojiee Harperomy 0Oe3 kommneHcaruu (Kmaysmyc).
HeoOpaTtumocTs IpUpOIHBIX IPOLIECCOB.

[Tpunimne! aeiicTBus TenaoBbix MamuH. KIT/I.

MaxkcumansHoe 3Hauenue KII/. [{ukn Kapho.

DKOJIOTMYECKHUE aCIEKThl MCIOJb30BaHUs TEIIOBBIX JIBHUrarenei. TenaoBoe 3arps3HEeHUe
OKPYKaIOILEH Cpeabl.

TexHuueckue yCTpOMCTBA U TEXHOJIOTMYECKUE IMPOLIECCHI: XOJIOAWIbHUK, KOHIULIMOHED,
JIU3CIIbHBIA U KapOIOpaTOpHBIA JIBUTaTeld, MapoBas TypOWHA, TMOJYyYEHHE CBEPXHHU3KHUX
TEMIIepaTyp, YTWUIU3ALMS «TEIUIOBBIX» OTXOJOB C UCIIOJIb30BAaHUEM TEIUIOBOI'O HAcoca,
YTUIIU3aLKs OMOOPraHNYECKOI0 TOIIMBA AJIsl BBIPAOOTKH «TEIIOBOW U 3JIE€KTPOIHEPTUH.

Hemoncmpayuu.

N3menenune TemmepaTypsl pu aquadaTHIeCKOM PacIIupEHUH.

Bo3nyniHoe orauso.

CpaBHEeHHE YIEIBHBIX TEMIOEMKOCTEH BEIIECTB.

CniocoObl U3MEHEHHSI BHYTPEHHEH YHEPTHH.

HccnenoBanue aguabaTHOTo npoiiecca.

KoMnbrorepHble MOJENH TETIOBBIX JBUTaTENEH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

N3mepenne yaenpHON TeIIOEMKOCTH.

HccnenoBanue npoliiecca OCThIBaHUS BEIIECTBA.

HccnenoBanue aanabaTHoro mporecca.

N3yuenne B3aMMOCBSI3U SHEPTHH MEXKMOJIEKYJISIPHOTO B3aUMOJCHCTBUS U TEMIIEPATYpPhI
KUIEHUS KUAKOCTEH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Dazosvie nepexoowvl.

[TapooOpa3oBanne u KoHAeHcauus. VcmapeHume wu kurmeHue. YenbHas TeIioTa
napooOpa3zoBaHusl.

Haceiiiennsie 1 HeHachbllleHHble mapbl. KadecTBeHHass 3aBUCUMOCTbh IUIOTHOCTH H
JaBJICHMSI HACBIIIEHHOIO Mapa OT TeMIEepaTypbl, UX HE3aBUCUMOCTb OT 00bEMa HACHIIIEHHOTO
napa. 3aBUCUMOCTb TEMIIEPaTypbl KUIIEHUS OT JaBJIECHUS B KUJKOCTH.

BnaxnocTs Bo3ayxa. AGCOIIOTHAS M OTHOCUTEIbHASI BIAXKHOCTb.

TBépnoe Teno. Kpucrannmmyeckue u amopdHbie Tena. AHH30TPONHS CBONCTB KPUCTAIIOB.
[TnaBnenue u kpuctauMzanus. Y aenpHas TerioTa miaasienus. Cyomumanusi.

Hedopmaruu tBEpAOro Tema. Pactsbkenue u cxartwe. Cnsur. Monayne FHOwra. Ilpemen

ynpyrux aedopmanui.



TennoBoe pacmMpeHne KUIKOCTEH U TBEPIBIX TeN, 00BEMHOE M JIMHEWHOE pacIIupeHue.
AHTapMOHU3M TEIUIOBBIX KOJIEOAaHWH YaCTHIl BEIIECTBA KaK MPUYMHA TEIUIOBOTO PACIIMPEHUs
Ten (Ha KAYeCTBEHHOM YpPOBHE).

[IpeoOpaszoBanue sHEPrHH B (Ha30BBIX MEPEXOIAX.

VYpaBHEeHME TEIIOBOro OanaHca.

[ToBepxHocTHOE HaTshKeHHE. K03(pPUIMEHT MOBEpXHOCTHOTO HATsDKeHUs. KaminspHbeie
ABJIeHUs. JlaBieHue 1101 HCKPUBIEHHON OBEPXHOCTHIO xkuakoctu. @opmyia Jlamaca.

TexHuueckue YCTpPOHCTBA M TEXHOJOTMYECKHE IPOLIECCHI: JKUIKHE KPUCTAILIBI,
COBPEMEHHBIE MAaTEPHAJIBI.

Hemoncmpayuu.

TemnoBoe pacmmpeHue.

CBolicTBa HaCBIIEHHBIX [1aPOB.

Kunenne. Kunenue npu noHMXEHHOM JAaBJICHUU.

W3mepeHue cuiibl NOBEPXHOCTHOTO HATSKEHUS.

OnBITHI C MBUIBHBIMU IUIEHKAMHU.

CmauuBanue.

KanuispHele sBIeHU.

Mopenu HEeHbIOTOHOBCKOM KUAKOCTH.

Crioco0Ob!I U3MepEeHUsI BIaKHOCTH.

HccenenoBanue HarpeBaHus U IUIABJICHUs KPUCTAIIMYECKOTO BELIECTBA.

Bunbr nedopmarnmii.

HaGrotenne Maibix aedopmaruii.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomeol, npaKmuKym.

N3yuenne 3aKOHOMEPHOCTEN UCTIAPEHUS KUAKOCTEM.

M3MmepeHue yaeabHOM TEMI0ThI IUIaBICHMS JIbAA.

M3yyeHue CBOMCTB HACBIICHHBIX IIaPOB.

N3mepenue abCOMIOTHOM BIaXKHOCTH BO3/lyXa U OLIEHKA MacChl IapoOB B IIOMEILEHHUH.

N3mepenne ko3P huiinenTa moBepXHOCTHOTO HATHKEHUS.

N3mepenune moayns FOnra.

HccnenoBanue 3aBUCUMOCTH JieopMaIiii pe3nHOBOro o0pa3la OT MPUIIOKEHHON K HEMY
CHJIBI.

Pa3nen 4. DaekTpoauHaMuka.

Tema 1. dnexmpuueckoe noe.

OnexTpuzanus Tea U e€ NposBICHUS. DIIEKTpUUeCcKUi 3apsn. [[Ba Buaa 31eKTpUUYECKUX
3apsnoB. IIpoBONHMKM, AMIIEKTPUKH W IOJYIPOBOAHMKH. ODJIEMEHTAPHBIA 3JIEKTPUYECKHUN
3aps. 3aKOH COXpaHEHUs SJIEKTPUUECKOro 3apsija.

B3aumoneiictBue 3apanoB. Toueunslie 3apsabl. 3akoH Kyiona.

Onektpuueckoe nojie. Ero aelicTBrue Ha 31€KTpUUECKUE 3apsbl.

Hanpsok€HHocTh  anexktpuueckoro moist. [IpoGHbiit 3apsa. JluHMuM  HanpskEHHOCTH
aneKTprudecKkoro nosst. OHOPOIHOE IEKTPUUECKOE MOJIE.

[ToTeHIManbHOCTh 2JEKTPOCTATHUECKOTO MOJIsS. Pa3HOCTh NMOTEHLMANIOB M HaNpsKEHUE.
[ToreHuuanbHast ~ dHeEprust  3apsga B OJJEKTPOCTATHUYECKOM  ITIOJIE. ITorenuman
IIEKTPOCTATUYECKOr0 Mouisd. CBsA3b HANpPsDKEHHOCTH IMOJS M Pa3HOCTH IOTEHIMAIOB  JUIS
AIIEKTPOCTATUYECKOTO MOJIs (KaK OJHOPOIHOTO, TAaK U HEOJHOPOIHOTO).

[TpyHIMI CynepnO3UIIUH IJIEKTPUUECKUX MOJIEH.

[Tone Toueunoro 3apsiga. Ilome paBHOMepHO 3apshkeHHOU cdepbl. Ilone paBHOMEpPHO
3apsbkeHHOro mo o6wémy mapa. I[lome paBHOMEpHO 3apsDKEHHON OECKOHEYHOM IIOCKOCTH.
KaptrHbl mMHWI HaNPsKEHHOCTU ATUX TOJIEN M 3KBUITOTEHIINATIBHBIX TOBEPXHOCTEN.

ITpoBOAHMKY B 3JIEKTPOCTATUYECKOM MOJIE. Y CIIOBHE PAaBHOBECHS 3aps10B.

JIMPNEeKTPUKH B 3JIEKTPOCTATHYECKOM I0JI€E. J(ManeKkTpudeckas NpOHUIIaEMOCTh BEIIECTBA.

Kongencarop. DNEKTPOEMKOCTD KOHJIEHCATOopa. ONEeKTpOEMKOCTh  IUIOCKOTO
KOH/JIEHCATOopa.



[TapannensHoe  coenuHeHMe  KOoHAeHcatopoB.  IlocnmenoBaTenbHOE — coequHEHHE
KOHJICHCATOPOB.

OHeprus 3apsyKEHHOI0 KOHJIEHCAaTopA.

JBr>KeHUE 3apsKEHHOW YaCTULIBI B OJTHOPOJIHOM 3JIEKTPUUYECKOM IOJIE.

TexHuueckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: AJIEKTPOCKOI, 3JIEKTPOMETD,
AIIEKTPOCTATUYECKAs 3alIUTa, 3a3eMJICHHE 3JIEKTPONPHOOpPOB, KOHAEHCATOPHI, TE€HEPATOp
Ban ne I'paada.

Hemoncmpayuu.

VY CeTpoicTBO U MPUHITUIT AEHCTBUS AJIEKTPOMETPA.

DNEKTPUUECKOE MOJIE 3apAyKEHHBIX IIaPUKOB.

DIIEKTPUUYECKOE TT0JIE IBYX 3apsKEHHBIX IIJIACTHH.

Monens anekTpocraTudeckoro reaeparopa (Ban ne ['paada).

[IpoBOIHUKY B AJIEKTPUYECKOM II0JIE.

DneKTpocTaTUUeCcKast 3allluTa.

VYceTpoiicTBO U IeCTBUE KOHAEHCATOPa MTOCTOSTHHOM U MEPEMEHHON EMKOCTH.

3aBUCHUMOCTh  3JIEKTPOEMKOCTM IUIOCKOTO KOHJIEHCaTopa OT IUIOIIAJM IUIaCTHH,
PAcCTOSIHUSL MEXAY HUMH U TUAJIEKTPUUECKON MPOHULIAEMOCTH.

DHeprus MEeKTPUYECKOT0 MOJIsl 3apsyKEHHOT0 KOHAEHCATopa.

3apska ¥ pa3psiika KOHAEHCaTopa Yepe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

OueHka cu1 B3auMOJECHCTBUA 3apsHKEHHBIX TEl.

Habumronenne npeBpaltieHusi 3HEpruU 3apsyKEHHOr0 KOHJIEHCATOpa B DHEPIHI0 U3IYyUYCHHS
CBETOAMO/IA.

W3ydeHne npoTekaHus TOKa B LIETIH, COJIEprKallel KOHIeHCcaTop.

Pacnpenenenne pa3HOCTH MOTEHIMANIOB (HAmpsDKEHHs) TPU  [OCIEJOBATEIbHOM
COEIMHEHUH KOHJIEHCATOPOB.

HccnenoBanue pa3psiia KOHIEHCATOPA YEPe3 PE3UCTOP.

Tema 2. Ilocmoannwlil 31eKmpuydecKuii mox.

Cuiia Toka. [IoCTOSIHHBIN TOK.

VYcnoBus CymiecTBOBaHMSI IOCTOSHHOTO —AJIEKTpUYECKOro Toka. VCTOYHMKM —TOKa.
Hanpsioxenne U u DJIC €.

3axon OMa 171 yyacTKa LemnH.

DIIEKTPUUYECKOE COPOTUBIIEHHE. 3aBUCUMOCTb COITPOTUBIIEHUS] OJJHOPOJHOTO IIPOBOJHUKA
OT €ro JUIMHBI U IJIOUIa/Id MOTIEPEYHOr0 CEUeHUs. Y 1eJIbHOE CONPOTHUBIIEHUE BEILIECTBA.

[locnenoBarenbHOE, NapalieIbHOE, CMEUNIAHHOE COEAMHEHUE MPOBOJAHMKOB. Pacuér
pa3BeTBIEHHBIX deKkTpudeckux 1enei. [Ipasuna Kupxroda.

Pabota snekrpuueckoro Toka. 3akoH J[xoyns—Jlenua.

MOoIIHOCTb 3JEKTPUUECKOTO TOKA. TerioBasi MOLIHOCTb, BbIIEIsieMasi Ha PE3UCTOpeE.

OJIC u BHyTpEHHEE CONpPOTUBIECHUE MCTOYHMKA TOKa. 3akoH Owma il MOJHOU
(3aMKHYTO¥) 3JIeKTpUUYECKOM 11enr. MOIIHOCTh NCTOYHHKA ToKa. KOpoTKoe 3aMbIKaHue.

KoHnnieHcaTop B 1enu moCcTOSIHHOTO TOKa.

TexHuuyeckue ycTpoWCTBa U TEXHOJOTMYECKHE IPOILIECChl: aMIepMeTp, BOJIbTMETP,
peocTar, CYETUHK AIEKTPUUECKOM SHEPTUH.

Hemoncmpayuu.

W3mepenne cuiibl TOKa U HapsHKEHUSL.

HccnenoBanne 3aBUCUMOCTH CHJIbI TOKa OT HANpsOKEHHs] IS PE3UCTOpPA, JaMIlbl
HaKaJIUBaHUs U CBETOIMO/IA.

3aBUCHMOCTH COTPOTHBIICHUS MIJIMHIPUYECKUX TPOBOJHUKOB OT JUIMHBI, TUIOIIAJN
MONEPEUYHOI0 CEYEHUsI U MaTepHaa.

HccnenoBanue 3aBUCHUMOCTH CHJIBl TOKa OT COINPOTUBJICHHUS TMPH IOCTOSHHOM
HaIpsKEHUU.



[Ipamoe u3mepenue D/IC. KopoTkoe 3aMblKaHWE TallbBAaHWUYECKOTO 3JIEMEHTa U OLICHKA
BHYTPEHHETO COIIPOTUBIICHHUS.

Cnioco0OsI coefMHEHUsT UCTOYHUKOB ToKa, DJIC GaTapeid.

HccnenoBanue pa3HOCTH MOTEHIIMAIIOB MEK/Y ITOJIFOCAMU HCTOYHUKA TOKA OT CHJIBI TOKA B
LEIH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie pabomul, nPaKmuKym.

HccenenoBanue CMEMIAHHOTO COEUHEHUS PE3UCTOPOB.

W3mepeHue yaeapHOro COnpoTUBIEHHSI IPOBOJHUKOB.

HccenenoBanue 3aBUCUMOCTH CUJIbI TOKA OT HAIPSDKEHUS IS JIaMITbl HAKAJIMBAHUSA.

VBenuueHue npezeia u3MepeHus amnepMerpa (BoiIbTMETPA).

N3mepenne 3/]C 1 BHYTpEHHETO CONPOTUBIICHUS ICTOYHUKA TOKA.

Hccnenosanue 3aBucumoctu DJ{C ranbBaHMUECKOI0 JIEMEHTA OT BPEMEHU IIPU KOPOTKOM
3aMBbIKaHUU.

HccnenoBanue pa3HOCTH MOTEHIIMAIIOB MEK/Y MTOJIFOCAMU HCTOYHUKA TOKA OT CUJIBI TOKA B
LEIH.

HccnenoBanue 3aBUCMMOCTH TIOJIE3HOM MOIITHOCTY UCTOYHHMKA TOKA OT CUJIBI TOKA.

Tema 3. Toku 6 paznuunvlx cpeoax.

OnekTpuueckas MPOBOAUMOCTb PA3JIMYHBIX BEIIECTB. OJEKTPOHHAs MPOBOJUMOCTD
TBEPABIX  METAUIOB.  3aBUCUMOCTb  CONPOTHBJIEHUS  METAUIOB  OT  TEMIEpaTyphl.
CBepXnpoBOIUMOCTb.

DIIeKTpUUYECKHI TOK B Bakyyme. CBOKCTBA 3JIEKTPOHHBIX ITYYKOB.

[TonynpoBonuuku. CoOcTBEHHass M NpPUMECHas MPOBOJUMOCTb IMOJIYHPOBOIHHUKOB.
CsoticTBa p—Nn-nepexona. [lomynpoBoJHUKOBBIE TPHUOOPHI.

DNEKTPUYECKUH TOK B AJIEKTPOJIUTAX. DJIEKTPOIUTUYECKAs AUCCOLMALMS. DIEKTPOIH3.
3akonsl Dapazes A ANEKTPOIU3a.

OnekTpuueckuid TOK B ra3zax. CaMOCTOATENbHBIM M HECAMOCTOSATEIbHBIA pa3psll.
Pa3znuunble TUIIBI CaMOCTOSTENBHOTO pa3psiaa. Monnus. [lna3ma.

TexHuueckue ycTpolcTBa M MPAKTUYECKOE TMPUMEHEHHUE: Ta30pa3psaHble JaMIlbl,
AJIEKTPOHHO-JIyyeBasi TpyOKa, MOJYyNpPOBOAHUKOBBIE MPUOOPHI: TUOJ, TPAaH3UCTOP, (POTOAHO,
CBETOJIMOJ, TallbBaHWKA, paUHUPOBAHWE MEAM, BbHIIUIABKA QJIIOMHHMS, OSJIEKTPOHHAs
MHUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCUMOCTh COMPOTUBIIEHUSI METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTE 3JIEKTPOJIUTOB.

3akoHsl 3nekTponnsza dapanes.

HckpoBo# pa3psa v IPOBOAMMOCTh BO3AyXa.

CpaBHeHuE NPOBOJAUMOCTH METAJIIOB U MOJIYIIPOBOJIHHUKOB.

OaHOCTOPOHHSIS MPOBOJIUMOCTD JTUOJIA.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

Hab6monenue anexrpomnusa.

W3mepenue 3aps1a OJHOBAJIEHTHOIO HOHA.

HccnenoBanue 3aBUCMMOCTH COIIPOTHBIIEHUS! TEPMOPE3UCTOPA OT TEMIEPATYPHI.

CHsTHE BOJIBTAMIIEPHON XapaKTEPUCTUKHU JUOJIA.

Du3n4ecKuil MPaKTUKYM.

Crioco6b1 n3MepeHus: PU3MUECKUX BETUYUH C MCIIOJIb30BAaHHEM aHAJIOTOBBIX U IM(POBHIX
U3MEPUTENIbHBIX TNPUOOPOB M  KOMIIBIOTEPHBIX JIaTYMKOBBIX CHUCTEM. AOCOJIOTHBIE U
OTHOCHUTENIbHBIE  TOTPEIIHOCTH  M3MEpeHMi  ¢u3mueckux BenuuuH. OIlleHKa TpaHuIl
MTOTPEUIHOCTEM.

[TpoBeieHne KOCBEHHBIX U3MEPEHUH, NCCIeIOBAaHUN 3aBUCUMOCTEN (PU3MUECKUX BEIUYHH,
IIPOBEPKa MPEAIOKEHHBIX T'MIOTE3 (BBIOOP M3 pabOT, OMUCAHHBIX B TEMAaTHYECKUX pa3enax
«YYeHUYECKHI SKCTIEPUMEHT, Ta00paTOpHBIE paOOTHI, TPAKTUKYM)).

MexnpeameTHbie CBSI3H.



N3yuenune kypca ¢usznku yriayoaéHHoro ypoHs B 10 kjacce oCymecTBIsETCS C y4€TOM
COJIEP)KATENBHBIX MEXIIPEIMETHBIX CBSA3€H C KypcamMH MaTeMaTUKH, OWOJIOTHUH, XHMHUH,
reorpauu ¥ TEXHOJIOTHU.

Mesicnpeomemmuvie noHAmMUA, CEA3AHHBIE C UYUEHUEM MEMO008 HAYYHO20 NOZHAHUA:
ABJICHUE, Hay4YHbIH (hakT, rumore3a, (Qu3uUeckas BEIUYMHA, 3aKOH, TEOpHs, HAOIIOACHUE,
AKCIIEPUMEHT, MOJIEIMPOBAHUE, MOJIEIIb, U3MEPEHUE, IOTPEILIHOCTU U3MEPEHUN, U3MEPUTEIIbHBIE
npuOopsI, U(poBas 1ad0paToOpHsl.

Mamemamuka: penicHue CHUCTeMbl ypaBHeHu. JluneiltHas Qynkums, mnapadona,
runep6ona, ux rpaduku u cBoicTa. Tpuronomerpuyeckue GyHKIUU: CHHYC, KOCUHYC, TAHT€HC,
KOTaHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKAECTBO. BEKTOpBI M MX MNPOEKIUH Ha OCU
KOOpJIMHAT, CII0XKEHHE BEKTOPOB.

Buonozua: Mexanudeckoe IBM)KEHUE B KUBOW mpupoje, 1uddysus, ocMoc, Te1o00MeH
JKUBBIX ~ OpPraHU3MOB, TEIUIOBOE  3arps3HEHHE  OKpYXKalomiel  cpeabl,  yTUIM3alus
OMOOPraHMYECKOro TOIJIMBA JJISl BBIPAOOTKH «TEIUIOBOW» M 3JIEKTPOIHEPTUH, TOBEPXHOCTHOE
HATSDKEHUE U KallWJUIPHbBIC SIBJICHUSI B IPUPOJIE, FIEKTPUUYECKUE SIBJICHUS B )KUBOM MPUpPOJE.

Xumusa: TUCKPETHOE CTPOCHHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJ, MOJIb BELIECTBA,
MOJIIpHas Macca, MoJy4eHrne HaHOMAaTepHUaoB, TEIJIOBbIE CBOMCTBA TBEPABIX TN, )KUJKOCTEH U
ra3oB, JKUJKHE KPHUCTAUIbl, DJJEKTPUYECKHUE CBOMCTBA METAJIOB, 3JEKTPOIUTUYECKAs
JUCCOLIMAINS, TaIbBAaHUKA, JICKTPOHHAS MUKPOCKOIIHS.

T'eozpaghus: BnaxxHOCTh BO3lyXa, BETPbL, OAPOMETP, TEPMOMETP.

Texnonozua: npeoOpa3zoBaHKe IBIKEHUI C UCTIOJIH30BAHUEM MEXAHU3MOB, YUET CYXOro U
KUJKOTO TPEHHUsT B TEXHUKE, CTATUYECKWE KOHCTPYKUMHM (KPOHIITEMH, peleéTyaThie
KOHCTPYKIIMH), UCTIOJIb30BaHNE 3aKOHOB COXPAHEHHS MEXaHUKH B TEXHUKE (TUPOCKOI, BOJIOMET
U JIpyTue), ABUraTellb BHYTPEHHETO CropaHus, mapoBas TypOWHA, OBITOBOW XOJIOJWJIBHUK,
KOHIWIIMOHEP, TEXHOJOTUU IIOJIyY€HUs COBPEMEHHBIX MaTepHalioB, B TOM 4YHCIIE
HAaHOMATEepHaJlOB, M  HAHOTEXHOJOIMM,  JJEKTPOCTaTHYecKas  3alluTa,  3a3eMJICHUE
AIEKTPONPUOOPOB, ra30pa3psIHbIEC JaMIIbl, TOTYIPOBOJHUKOBBIE TPHUOOPHI, FraIbBAHHUKA.



11 KUIIACC

Pasznea 4. JiekTpoauHaMuKa.

Tema 4. Maznummnoe nose.

B3auMozeiicTBUE MOCTOSIHHBIX MarHMTOB M IPOBOJHUKOB C TOKOM. MarHutHoe Imoie.
Bekrop marauTHOM MHAYKIMU. [IpyHIMI Cylieprio3uiuy MarHUTHBIX ITOJIEH. JIMHUKM MarHUTHOM
UHIYKIHUU.

MarautHoe 1oJie NMPOBOJHUKA C TOKOM (IPSIMOrO INPOBOJHHUKA, KATYIIKH U KPYyroBOTO
BUTKA). OmbIT DpcTea.

Cwita AMriepa, e€ HanpaBJICHUE U MOJYJIb.

Cuna JlopeHma, e HampaBlieHME W MOJYJb. JIBHKEHHUE 3apsHKEHHOM YacTUIbl B
OJTHOPOJTHOM MarHUTHOM moJie. Pabora cuibl Jlopenma.

MarnutHoe nozie B BeniectBe. @eppoMarHeTHKy, napa- U JUaMarHeTUKH.

TexHuueckue yCTpoOilCTBA M TEXHOJIOTMUYECKHUE IPOLIECCH: IPUMEHEHHE IOCTOSHHBIX
MarHuToOB, 3JIEKTPOMAarHUTOB, TECTEP-MYJIbTUMETP, JJIEKTPOJABHUraTesb SKoOu, yCKOpUTEIU
AJIEMEHTAPHBIX YaCTHII.

Hemoncmpayuu.

Kaptuna nuHMII MHOYKIMM MarHUTHOIO IOJS IOJOCOBOTO U IOJKOBOOOPa3HOTro
MOCTOSIHHBIX MarHUTOB.

Kaptuna nuHuUN MarHMTHOM MHAYKUMM IIOJI JUIMHHOIO MPSMOrO TMPOBOJHUKA H
3aMKHYTOT'O KOJIBLIEBOT'O IIPOBOJHUKA, KATYIIKHA C TOKOM.

B3anmopeiicTBre 1ByX IPOBOAHUKOB C TOKOM.

Cuita Amnepa.

[HerictBue cuiibl JIopeHIia Ha MOHBI JIEKTPOJIUTA.

Habmroienue nBr>xeHus My4yka 3JIeKTPOHOB B MArHUTHOM TIOJIE.

[TpuHIMI NEHCTBUS 3IEKTPOU3MEPUTEIIBHOTO IPUOOpPa MATHUTOIIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxkcnepumenm, nabopamopusvie padbomot, npaKmukKym.

HccnenoBanre MarHUTHOTO TOJISl TOCTOSTHHBIX MArHUTOB.

HccnenoBanue CBOMCTB (heppOMarHeTHKOB.

HccnenoBanue qeiCTBUS NOCTOSIHHOTO MarHUTa Ha paMKy C TOKOM.

N3mepenue cunsl AMmepa.

W3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

OmnpeneneHne MarHUTHON MHYKIIUU HA OCHOBE N3MEPEHUs CHIIbI AMIiepa.

Tema 5. InexkmpomazHumnan uHOYKYuUs.

SBnenue >neKTpoMarHUTHOM MHAYKUMU. IToTox BekTOopa MarmutHOM MHAyKuuu. J/1C
MHAYKIUU. 3aKOH 3JEKTPOMarHUTHON uHAyKuuu Papanes. BuxpeBoe 3iieKTpudecKkoe IMoJIe.
Toku dyko.

O/1C uHAYKIMH B IPOBOAHUKE, IBUKYILIEMCS B OJTHOPOJHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenua.

NunyktuBHOCTE. Karymika WHAYKTUBHOCTM B IL€NM IIOCTOSHHOIO TOKa. fIBieHHE
camouHAykiuu. 3/1C caMOMHIyKIUN.

DHeprus MarHUTHOTO TOJISl KaTYLIKU C TOKOM.

DNEKTPOMarHuTHOE IOJIE.

TexHuuyeckue ycTponcTBa U TEXHOJIOTUYECKUE TPOLECChl: MHAYKIIMOHHAS TeuUb, COJICHOU/,
3allUTa OT JIEKTPU3ALUU TeJl IPU JBUKEHUHM B MArHUTHOM T10JI€ 3EMIIH.

Hemoncmpayuu.

HabmioneHue siBineHus 3JeKTPOMAarHUTHOM MHAYKIIUH.

Uccnenoanue 3aBucumoctd IJIC HMHAYKIIMM OT CKOPOCTH H3MEHEHUS MArHUTHOTO
MOTOKA.

ITpaBuio Jlenua.

[Tanenne MaruuTa B aJJIOMUHHUEBOM (MeIHOI) TpyOe.

SIBiieHME CAaMOMHIYKIIUH.



Uccnenosanue 3aBucumoctu IJ]C caMOMHAYKIIMKA OT CKOPOCTH M3MEHEHHSI CHJIBI TOKa B
LICTIN.

Yuenuueckuii sxkcnepumenm, nabopamopusie padoomot, NPAKMUKYM.

WccnenoBanue siBJICHUS AJIEKTPOMATHUTHON UHAYKITUU.

OrnpezeneHre MHAYKIIMA BUXPEBOT'O MAarHUTHOTO TTOJIA.

WccnenoBanue siBIeHUS CAMOUHIYKIUU.

COopka MojieNH AJIEKTPOMArHUTHOT'O TeHEpaTopa.

Pa3nen 5. Kojiebanusi ¥ BOJIHBI.

Tema 1. Mexanuueckue Konieoanus.

KonebarenbHas cucrema. CBOOOIHBIEC KOJIEOAHMS.

'apmonnueckne  kosebanus. KuHemarnueckoe M JUHAMHYECKOE  OIHMCAHHE.
DHEpPreTHYecKoe OINHUCAaHHE (3aKOH COXpaHEHUsl MEXaHW4eCcKoil sHepruu). BeiBoa
JTUHAMHUYECKOTO OINHUCAHMUS TapMOHUYECKHUX KOJIeOaHMH W3 WX DHEPreTHYECKOro U
KUHEMATHYCCKOTO OIMCAHMS.

Ammmatyna u dasza konebanuid. CBs3bp aMIUIMTYABl KOJICOAHWH MCXOIHOW BEIUYHHBI C
aMIUIUTYIaMU KosieOaHuM €€ CKOPOCTU U YCKOPEHHUS.

[Tepuon u vacrora kosiebanuid. [lepruon Manbix CBOOOAHBIX KOJIEOAHUNH MAaTEMATHYECKOTO
MasiTHUKA. [leproa cBOOOIHBIX KOJIeOaHH TPYKMHHOTO MasiTHUKA.

[TonsiThe 0 3aTyxarmux Kojaebanusx. BeiHy)aeHHbIC KosleOanus. Pe3onanc. Pe3onancHas
KpuBas. Biusiaue 3aTyxaHus Ha BUJ pe30HAHCHON KPUBOM. ABTOKOJICOAHMS.

TexHUYeCKne YCTpOHMCTBA M TEXHOJOTHYECKHE TIPOIECChl: METPOHOM, Yachl, KayelH,
MYy3BIKaJIbHBIE HHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3ammck K0ae0aTeIbHOrO ABMXKCHHS.

Hab6nronenne He3aBUCUMOCTH TIEPHOJIa MaJIBIX KOJIEOaHU Ipy3a HA HUTH OT aMILUTUTY/IbI.

HccnenoBanue 3aTyxamImx KoueOaHUM U 3aBUCUMOCTH NEepHoJa CBOOOIHBIX KoneOaHuil
OT COIIPOTHBIICHHMS.

HccnenoBanue kosnebaHWl Tpy3a Ha MAacCHUBHOM NpPYXHMHE C ILeibl0 (HOPMUPOBAHUS
MpeJICTaBIeHU 00 naeanbHON MOJEN MPYKUHHOTO MasiTHHUKA.

3aK0oH COXpaHEHUs YHEPTUHU MPHU KOJIEOAHUIX IPy3a Ha MPYKHUHE.

HccnenoBaHue BBIHYKIEHHBIX KOJICOaHHIA.

HabGmonenue pezonanca.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmuKym.

N3mepenue nepuoia cBOOOAHBIX KOJIEOaHUN HUTSIHOTO U IPY>KUHHOTO MasiTHUKOB.

W3ydeHne 3aKOHOB JIBIKEHHUS TENa B X0/Ie KOJIeOaHH Ha yIIPYroM Mo/IBEce.

N3yuenune ABUKEHUS HUTSHOTO MasITHHUKA.

[TpeoOpazoBanue YHEPTHH B IPYKUHHOM MasiTHUKE.

UccnenoBanmne yObIBaHUS aMILTUTYIBI 3aTYXAOIIUX KOJIEOAHUH.

HccnenoBaHue BBIHYKIEHHBIX KOJICOaHHIHA.

Tema 2. InexkmpomazHumnele Konedanus.

Konebartenbupiit koHTYyp. CBOOOAHBIE JJIEKTPOMArHUTHBIE KoJeOaHUS B HICATHHOM
konebarenbHOM KoHType. ®opmyna Tomcona. CBsizpb aMIUTHTYIBI 3apsga KOHAEHcaTopa C
aMIUTUTYION CHUIIBI TOKA B KOJIEOATEIbHOM KOHTYDE.

3aK0oH COXpaHEHUsI YHEPTUU B UJI€aJTLHOM K0JIe0aTeThbHOM KOHTYpE.

3aryxammue JIeKTPOMarHUTHbIE KoNeOaHus. BBIHYXICHHBIE 3JIEKTPOMArHUTHBIE
KoJICOaHHS.

[lepemeHHbIll TOK. MOIIHOCTh MEPEMEHHOIO TOKAa. AMIUIMUTYIHOE M JEHCTBYHOLIEE
3HAYEHHUE CHJIBI TOKA U HAMPSHKEHUS TIPU Pa3IMIHON (hopMe 3aBUCUMOCTH TIEPEMEHHOTO TOKA OT
BPEMEHU.

CunycougabHBINA TIEpEMEHHBIN TOK. Pe3ncTop, KOHIEHCATOp M KaTyIIKa WHIYKTUBHOCTH
B LIETIM CUHYCOMIAJILHOTO MEPEMEHHOr0 ToKa. Pe3oHaHc TokoB. Pe3onaHc HanpskeHU.



WNneansHbiii Tpanchopmarop. [IpousBoacTBo, mepenada U mMOTPEOICHHE DIICKTPUUECKOM
SHEPIHH.

OKOJIOrMYecKre PUCKU IpU MPOU3BOACTBE 3JIEKTpo’Hepruu. KynbTypa HCIONb30BaHMS
AJIEKTPO3HEPTUU B ITOBCEIHEBHOM JKHU3HU.

TexHuueckue yCTpOWCTBa M TEXHOJIOIMYECKHE IPOLECCHI: 3JIEKTPUYECKUN 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKA, JINHUU 3JIEKTpoIiepeiay.

Hemoncmpayuu.

CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOAHMS.

3aBUCUMOCTb YaCTOThI CBOOOJHBIX KOJI€OaHU OT MHIYKTUBHOCTU U EMKOCTH KOHTYpA.

OcumsuiorpaMMbl 3JI€KTPOMAarHUTHBIX KOJIEOaHHH.

['enepaTop He3aTyXaroIKX IEKTPOMArHUTHBIX KOJIEOaHUH.

Monenb 371eKTpOMarHUTHOTO TeHepaTopa.

BbIHYX1€HHbIE CHHYCOMIAJIbHBIE KOJIEOaHHU .

Pesucrop, karymika HHIYKTUBHOCTH U KOH/AEHCATOP B LIENH IEPEMEHHOIO TOKA.

Pe3zonanc mpu mocienoBaTeabHOM COEAMHEHUM PE3UCTOPA, KAaTYLIIKH MHIYKTHUBHOCTHU U
KOHJIEHCATOopA.

YcTpoiicTBO M NPUHIMIT AEHCTBUS TpaHchopMaTopa.

Monenb IMHUY 3JIEKTPOIIepeiadH.

Yuenuueckuit 3xcnepumenm, nabopamopnuie padomot, nPAKMUKYM.

Wzyuenue tpanchopmaropa.

HccnenoBanre NepeMEHHOIO TOKa yepe3 MOCIe0BATENbHO COCIMHEHHbBIE KOHAEHCATOD,
KaTyILKY U PE3UCTOP.

HaOnroneHue 31eKTpOMarHuTHOIO Pe30HaHca.

HccnenoBanue paboThl HICTOYHUKOB CBETA B LIETIH IEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmMpPOMAZHUMHbIE 0JIHDL.

Mexanuueckue BOJHBI, YCIOBUS UX pacrpoctpaHeHus. [lonmepeuHble M NpPOAOIbHbBIE
BoJIHBL. Ilepuon, ckopocTh pacnpocTpaHeHust U JIMHA BOJIHBL. CBOMCTBA MEXaHUYECKUX BOJIH:
OTpakeHHe, IpeJoMIIeHUe, HTeppepeHus U TudpaKius.

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

[IymoBoOe 3arpsi3HEHHE OKPYXKAIOIIEeH Cpeibl.

ONEKTPOMAarHUTHHIE BOJHBI. Y CIIOBUS M3IY4EHMs JJIEKTPOMAarHUTHBIX BOJIH. B3anmHas
OpHUEHTAIMs BEKTOPOB B 3JIEKTPOMArHUTHOM BOJIHE.

CBolicTBa  DJIEKTPOMAarHUTHBIX  BOJIH:  OTPaXCHHME, IPEJIOMIIEHHE, MOJIsIpU3aLus,
uHTepdepeHus 1 TudpaKus.

[IIkana 21EKTPOMAarHUTHBIX BOJH. IIpHMeHEHHE 3JIEKTPOMATrHUTHBIX BOJIH B TEXHUKE U
OBITY.

[TpyHIMIIBI paguOCBS3U U TeIeBUACHUA. Paguonokanms.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYXKaroIIel Cpeibl.

TexHuueckue yCTpoNCTBa M INMPAKTUUECKOE NPUMEHEHUE: MY3bIKAJIbHBIE MHCTPYMEHTHI,
pagap, paauoNpuUEMHUK, TeEJIEeBU30p, aHTeHHa, TenedoH, CBY-meusb, ynbTpa3BykoBas
JMarHOCTHKA B TEXHUKE U MEJULIUHE.

Hemoncmpayuu.

OO6pa3oBaHue U pacrpoOCTPaHEHUE ONEPEYHBIX U MPOJOIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOUHUK 3BYyKa.

3aBUCUMOCTb JUTMHBI BOJIHBI OT YaCTOTHI KOJeOaHHIA.

Habmoienue orpaskeHus: U NpeaoMIIeHHS] MEXaHUUECKHUX BOJIH.

Habmonenue narepepeHnn 1 1uppakiind MEXaHUYECKHX BOJIH.

AKYCTHYECKHI1 pe30oHaHC.

CBolicTBa yabpTpa3ByKa U €ro IpUMEHEHHUE.

Habmioienue cBS3M TPOMKOCTH 3BYKa M BBICOTHI TOHa C aMIUIUTYJIOM M YacTOTOM
KoJIeOaHUH.



HccnenoBanne CBOMCTB  3JIEKTPOMArHUTHBIX  BOJIH:  OTpPaXK€HUE, IMPEIOMIICHUE,
noJsipu3aus, Tudpakuus, “HTepdepeHIus.

Ob6napysxeHnue HHGPAKPACHOTO U YIbTPapUOIECTOBOIO U3TyUEHHI.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie pabomul, npaKmuxym.

W3ydeHue napamMeTpoB 3ByKOBOW BOJIHBI.

N3ydeHue pacrpocTpaHEHHs 3BYKOBBIX BOJH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxka.

[IpsamosnHENHOE paclpOCTpaHEHHE CBETa B OJHOpOAHOM cpene. JIyu cera. ToueuHbii
HCTOYHUK CBETA.

Otpakenue cBeTa. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHue M300paKeHHH B IJIOCKOM
3epkaie. Chepuueckue 3epkana.

[Ipenomnenue cBeta. 3akOHBI TpeJIOMJICHUST CcBeTa. AOCONIOTHBIM  MOKa3arelb
npenomiieHusi. OTHOCUTENBHBIN IMOKa3aTenab mnpenomieHus. [1oCTOSHCTBO 4acTOThl CBeTa U
COOTHOLLIEHHUE JUIMH BOJIH IIPH IMEPEXO0/I€ MOHOXPOMATUYECKOTO CBETA YEPE3 I'paHuUlLly pasjeia
JIBYX ONTUYECKUX CPE.

Xon iyueit B mpu3me. ucnepeust ceera. CliokHBbIN coctaB Oenoro ceera. L[Ber.

[Tonnoe BHyTpeHHee oTpakeHue. [IpeenbHblil yroi MoIHOro BHYTPEHHETO OTPasKEHUSI.

CoOuparommue W pacceuBaromme nUH3bL. ToHKass mmH3a. DOKYCHOE pacCTOSHHE W
ONTHUYECKAasl CUJIAa TOHKOM JMH3bI. 3aBUCUMOCTh (POKYCHOTO PAacCTOSHUS TOHKOM cdeprueckoit
JIMH3BI OT €€ FEOMETPUU U OTHOCUTENILHOTO IOKa3aTesl IPEIOMIICHUS.

®opmyna TOHKOH JIMH3bL. Y BeIMYCHHE, JaBaeMOe JIMH30M.

Xopa syda, IpoUIeIUIero JUH3Y 0] IPOU3BOJIbHBIM YIJIOM K €€ IJIaBHOM ONTUYECKOM OCH.
[Toctpoenue M300paxeHHi TOUKH u OTpe3Ka npsiMOi B COOMpPArOIINX
Y pacCeuBAIOLIUX JUH3aX U UX CUCTEMaX.

OnTuueckue npubdopsl. Pazpemarorias ciocoOHocTh. ['11a3 Kak onTudeckas cucrema.

[Ipenensl IPUMEHUMOCTH T€OMETPUUYECKON ONTHKH.

BonnoBas onrtuka. HMurtepdepenuus cBeTa. KorepeHTHble HCTOYHUKU. Y CIOBHS
HAOJIOJIEHUsI MAaKCUMYMOB W MHHHUMYMOB B HHTEp(EpEHIIMOHHON KapTUHE OT JABYX
KOTE€PEHTHBIX UCTOYHHUKOB. [IpuMepsl Kitaccuyeckix MHTEp(PEPEHIIMOHHBIX CXEM.

Hudpaxmus csera. JludpakuvoHHas pemérka. YciaoBUEe HaONIOJEHUS TJIABHBIX
MaKCHUMYMOB IIPH MaIeHUY MOHOXPOMAaTHYECKOT0 CBETa Ha NU(PAKIIMOHHYIO PEHIETKY.

ITonsipusanus ceera.

TexHuueckne yCTpOHCTBA M TEXHOJIOTMYECKHE TIPOLECCHI: OYKH, JyIa, IEPUCKOII,
¢doroannapar, MHUKpPOCKOI, MPOEKIMOHHBIN ammapar, MPOCBETIECHUE ONTHKH, BOJIOKOHHAs
OITHKA, TU(PAKIMOHHAS PELIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBaHue MpeioMIIeHUs CBETA.

HaG:roeHue nmosiHoro BHyTpeHHEro OTpaXkeHust. Mojienb CBeTOBOIA.

HccnenoBaHue xo/1a CBETOBBIX ITYYKOB Yepe3 MJIOCKONAPAIIJIENIbHYIO TUIACTUHY U [IPU3MY.

HccnenoBanue CBOWCTB M300paKeHUH B JIMH3AX.

Mopenn MEKPOCKOIIA, TENECKONa.

Hab6mronenue untepdepeHinm cera.

HaOironenne nBeTOB TOHKHUX IUIEHOK.

Habmonenue nugpakiuu cera.

N3ydeHnne AuppaKkIIMOHHON PEIIETKH.

Habmonenne nudpakiimoHHOTO CIIEKTpa.

HabGnronenue aucnepcuu cBeTa.

Habmronenue nosisipusanuu cBeTa.

[TprMeHeHre NoIIPOUIOB JUIsl U3yYEHHUS] MEXaHUYECKUX HAIPSKEHUH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeul, npaKmuxym.

W3mepenue nokaszaresns NpeaoMIIeHHs CTEKIIa.



HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PAaCCTOSIHMS OT BeIlleCcTBa (Ha MpUMEpE >KHUIIKHX
JIMH3).

H3mepenne poKyCHOro pacCTOSHUS PACCEUBAIOIINX JIMH3.

[Tony4yenue n300pakeHHUs B CHCTEME U3 IJIOCKOTO 3epKaja U JIMH3BI.

[Toryuenue n300pakeHUs B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHuE TEIECKONUYECKUX CUCTEM.

Habmonenue nudpakuuu, nHTepdEepeHIN U TOISIpU3aIIK CBETA.

N3yuyenue nossipu3anuu CBeTa, OTPaKEHHOTO OT IOBEPXHOCTH JUAICKTPUKA.

Nzyuenue unTepdepeHIinm 1a3epHOro U3JIyuyeHus Ha IByX LIEIsX.

Hab6mronenue nucnepcuu.

Habmonenue u uccienoBanue nudpakiinoOHHOTO CIEKTPA.

N3mepenne 1iIMHbI CBETOBOM BOJIHBI.

[Toryuenue criekTpa U3My4eHHUs] CBETOUO/IA TIPU TOMOIIH TU(PAKIIMOHHON pPEerIETKH.

Pa3nes 6. OcHOBBI cienUAJIbLHOM T€OPUU OTHOCUTEIbHOCTH.

['paHuLbl IPUMEHMMOCTH KJIacCU4eCKOW MexaHuku. llocTynarsl crnenualbHOW TEOopuu
OTHOCHUTEJIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOW  uHTepBall.  IIpeoOpa3zoBanus  Jlopenma.  YcioBue
OPUYUHHOCTU. OTHOCHUTENBHOCTh OJIHOBPEMEHHOCTH. 3aMeNIJIeHHUE BPEMEHU U COKpallleHue
JUTVHBL.

DHeprus U UMIYJbC PEISTUBUCTCKON YaCTULIBI.

CBs13b MaccChl ¢ SHEPTUEN U UMITYIBCOM PEISTUBUCTCKOMN YaCTULIBl. DHEPIHs OKOSI.

TexHuueckue ycTpOHCTBa M TEXHOJIOTMYECKHE IPOLIECCHI: CITyTHUKOBBIE NPUEMHUKH,
YCKOPUTEIHN 3apsKEHHBIX YaCTHII.

Y4eHn4ecKknuii IKCIIEPUMEHT, Ta00opaTOpHbIe PabOThI, MPAKTUKYM.

Onpenenenue UMITYyJIbCAa U DHEPTUU PENATUBUCTCKUX 4YacTull (o dororpadusiMm TPEeKoB
3apsKEHHBIX YACTHUI] B MATHUTHOM I10JIE).

Paznen 7. KBanTtoBasi pusuka.

Tema 1. KopnyckynapHuo-60110860il Oyaausm.

PaBHOBecHOE TeIIOBOe U3IydYeHHE (U3TydeHHEe aOCONIOTHO 4YEPHOro Tejia). 3aKoH
cmenienus Buna. ['unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTrHsl U UMITYJIBC (POTOHA.

®oroaddext. Onbitel A. I'. CroneroBa. 3akonbl poToddpdexra. YpaBHeHne DHHIITEHHA
s porodddexra. «KpacHas rpanuna» Gororddexra.

JlaBnenue cBera (B YacTHOCTHM, JaBJ€HHE CBEeTa Ha aOCOJIIOTHO TOMJIOMIAIOIIYI0 U
abCcoOTHO OoTpaskarollyto nosepxHocts). OnbiThl I1. H. JIebenena.

BonHoBele cBolicTBa wactui. Bomnel ne bpoind. [nuHa BonHBI A€ bpoisis U pazmepsl
o0nacTH  JoKanu3alMM  ABIKYLIeics vactuisl.  KopmycKynsipHO-BOJHOBOH — Tyanu3m.
Judpaxius 31eKTpOHOB Ha KpUCTaIaxX.

Criernduka n3mepenuit B Mukpomupe. CootHoleHus HeomnpeaenéaHoctei I elizendepra.

TexHuueckue ycTpoilcTBa M TEXHOJOTMYECKHE IMPOLECCHI: CHEKTPOMETP, (OTORIEMEHT,
¢doTonaTUnK, TYHHETbHBIH MUKPOCKOII, COJIHEUHAasi OaTapesi, CBETOIUO/.

Hemoncmpayuu.

D010 heKT Ha YCTAaHOBKE C IMHKOBOH MIIACTHHOM.

HccnenoBanue 3aKk0HOB BHENTHET0 poToddexTa.

HccnenoBanue 3aBUCMMOCTH CONIPOTUBIIEHUS TOJIYITPOBOJHUKOB OT OCBEIIEHHOCTH.

CBeToauoI.

Conneunas Oatapes.

Yuenuueckuit sxkcnepumenm, nabopamopmusvie pabomot, npaKmukKym.

HccnenoBanue poropesucropa.

N3mepenne nmocrosinHol [manka Ha ocHOBe uccnenoBanus Gporodddexra.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA YEPE3 CBETOINO OT HAIIPSIKEHUS.

Tema 2. @usuka amoma.



OMBITHI 110 UCCIIEIOBAHMIO CTpOeHHUs atoma. [ imanetapras moaens atoma Pesepdopna.

[Toctynatsl bopa. Uznyyenue u mornomeHne (HOTOHOB MPHU MEPEXOJE aToMa C OJHOTO
YPOBHS DHEPIMH HA JPYTOM.

Bunpel ciektpoB. CnekTp ypoBHEH 3HEPIHH aToMa BOJOPOIa.

CnioHTaHHOE U BBIHY)KJEHHOE H3JlyueHue cera. Jlasep.

TexHudyeckue YCTpPOWCTBA U TEXHOJIOTMYECKHE IIPOLECCHI: CIEKTPAJIbHBIA aHaIu3
(criexTpockoIt), 1a3ep, KBAaHTOBbIM KOMIIBIOTEP.

Hemoncmpayuu.

Mopuenb onbiTa Pezepdopaa.

Habuntonenne nuHeHyaThIX CIIEKTPOB.

VY CTpOoICTBO U AEHCTBHE CUETYMKA HOHU3UPYIOIIMX YACTHULL.

Omnpenenenye JUIMHBI BOJIHBI JIA3€PHOTO U3JIY4YECHHUS.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomsol, npaKmuKym.

HabGnronenue nuneiyaToro crexTpa.

HccnenoBanue CleKTpa pa3pesKeHHOTO aTOMapHOI0 BOJOPOAA U M3MEPEHHUE MOCTOSHHOM
Punbepra.

Tema 3. Qusuka amomHo20 A0Pa U IJ1EMEHMAPHBLIX YACHUY,.

Hyxnonnas monens siapa I'eiizenOepra—lBanenko. 3apsan sapa. MaccoBoe uucio sapa.
N3oTomnsl.

PagnoaktuBHOCTh. Anbda-pacnan. DIeKTpOHHBIN W MO3UTPOHHBIN Oera-pacman. ['amma-
U3JIy4EHHUE.

3aKOH pPaJUMOaKTUBHOrO pacnajna. PanuoaktuBHble u3oTombl B mpupoxae. CoiicTBa
VMOHM3UPYIOLIET0 U3JIy4eHUs. BiausHue paaroakTHBHOCTH HA KUBbIE OpraHu3Mbl. ECTECTBEHHBIN
¢don uznyuenus. [lozumerpusi.

OHeprus cB3M HYKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl sapa.

SAnepubie peakuuu. Jlenenune u cuHTe3 sAAep. SAnepHeie peakTtopsl. [IpoOGnembl
YIPaBIAEMOr0 TEPMOSACPHOIO CHHTE3a. OKOJIOIMYECKHME AaCIEKTbl pPa3BUTUSA  sIEPHOU
SHEPreTUKH.

MeToapl perucTpalyy U UCCIEA0BaHUs AIEMEHTAaPHbBIX YaCTHII.

@DyHIaMEHTAIBHBIE B3aUMOJACUCTBUA. bapHoHbI, Me30HBI U JenToHHI. IIpencraBienue o
CranpaptHoil Mogenu. KBapk-Tir0ooHHast MOJEINb apOHOB.

®usuka 3a npeaenamu CtannapTHoN Mojenu. TEéMHast MaTepust U TEMHAs SHEPIHsl.

EnuncTBO u3mueckoil kKapTUHBI MUpA.

TexHuuyeckue ycTpoilcTBa M TEXHOJIOTMYECKHE TPOLIECCHl: JO3UMETP, kKamepa BuibcoHa,
SNIEpHBIA  PEaKTop, TEPMOSIEPHBbIM peakTop, aroMHas Oom0a, MarHUTHO-pE30HaHCHAs
Tomorpadus.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

Hccnenoanue TpeKOB 4acTHUI] (110 TOTOBBIM (oTorpadusim).

HccnenoBanue paJuoakTUBHOTO (DOHA C MCIIOJIb30BAHUEM JI03UMETpA.

N3yuenune nornomenus 6eTa-4yacTUI] ATFOMUHUEM.

Pa3nes 8. DiieMeHTBI ACTPOHOMUM M ACTPOPU3UKH.

Otanbl  pa3BuUTUSA  acTpoHOMMM. lIpuknagHOe H MUPOBO33PEHYECKOE 3HAYEHHE
acTpoHOMHMH. [IpUMEHMUMOCTh 3aKOHOB (U3UKU Ui OOBSCHEHHS MPUPOIBl KOCMHUYECKHX
00BEKTOB.

Metonpl acTpoHOMUYECKUX HcciaeaoBaHUld. COBpEMEHHBIE ONTHYECKHE TEJIECKOIBI,
pasnuoTeNecKombl, BHeaTMOoc(hepHas acTpOHOMHUSL.

Bup 38é3nH0r0 HebGa. Co3Be3nus, spKkue 3BE3/bl, MJIAHETHI, UX BUAUMOE JIBHKEHHE.

Conneynas cucrema.

Connue. Conneunas aktuBHOCTb. McTtounuk sneprun ComnHua u 3BE31.

3BE37pI, MX OCHOBHBIE XapaKTEpUCTUKU. JluarpamMmma «CHEKTpajbHBIM Kjacc —
CBETUMOCTB». 3BE3/IbI TJIABHOM I1OCJIEI0BATEIBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTb» AJIs



3BE3]] TJIaBHOM  TOCJeNOBaTelbHOCTU. BHyTpeHHee cTpoeHne 3BE3N. COBpEMEHHbBIC
MIPEACTABICHUS O MIPOUCXOKACHUH U 3BOTIOIMK COJIHLA U 3BE3/. DTalbl )KU3HU 3BE3I.

Mineunsiii [Iyte — Hama ["anaktuka. [Tonoxenue u nuxenue Connua B ['amaktuke. Turbl
rajakTuk. Paguoranaktuky U kBazapbl. YEpHbIE ABIPEI B sIpax TaaKTHK.

Bcenennas. Pacmmpenune Bcenmennoi. 3akon Xa66ma. PazOeranume ramaktuk. Teopus
Bonbioro B3peiBa. PenukroBoe n3nyueHue.

Macmrabnas ctpykrypa Beenennoii. MeraramakTuka.

Hepeménnbie mpo6ieMbl aCTPOHOMUH.

Yuenuueckue naoniooenus.

HaGmronenuss 3Bé3gHoro Heba  HEBOOPYKEHHBIM  TJa30M € HUCHOJIB30BAaHUEM
KOMIIBIOTEPHBIX ~MPWJIOKEHUH JJi1 ONpeAeNieHUus] TOJOXKEHUS HeOeCHBIX OOBEKTOB Ha
KOHKPETHYIO JlaTy: OCHOBHbIE c03Be3/11si CEBEPHOT0 MOIyLIapus U IpKUeE 3BE3/IbI.

Hab6nronenus B Teneckon JIyHbI, MIIaHET, TYMAHHOCTEH U 3BE3THBIX CKOTUICHHUM.

Du3nYecKuil MPAKTUKYM.

CniocoObl u3MepeHus: pU3NUEeCKUX BEIMYMH C MCIIOJIb30BAHUEM aHAJIOTOBBIX M U(GPOBBIX
WU3MEPUTEIIBHBIX MPUOOPOB ¥  KOMIBIOTEPHBIX JATYMKOBBIX CHUCTeM. AOCOIIOTHBIE U
OTHOCUTEIIbHBIE  IOTPEIIHOCTH  HM3MepeHud  ¢usnueckux BenuyuH. OlEHKa TpaHUI
IIOTPEUIHOCTEM.

[TpoBeneHNe KOCBEHHBIX H3MEPEHUI, UCCIIETOBAHHM 3aBUCUMOCTEN (DU3HUECKUX BEIHYUH,
IIPOBEPKA IPEAJIOKEHHBIX T'MIOTE3 (BHIOOpP M3 pabOT, ONMMCAHHBIX B TEMATUYECKUX pasjeiax
«Y4YeHNYECKHI SKCTIEPUMEHT, 1a00paTOpHbIe PAOOThI, TPAKTHKYM)).

O0o0maroniee NOBTOpPeHUeE.

O6o0mienne ©  cucTeMaTH3alus  COoAepXaHus  pa3ienoB  Kypca «MexaHuKay,
«Momnekynsipaas (GU3MKa U TEPMOIUHAMHKAY», «IIEKTpoauHamMuKay, «KoiaeOaHus WM BOIHBI,
«OCHOBBI CIIEIUANIBHON TEOpUU OTHOCHTENbHOCTHY», «KBaHTOBas Qusuka», «IIEeMEHTHI
ACTPOHOMHUHU U aCTPOPUIUKI.

Ponp ¢u3uku M acTpoHOMHH B SKOHOMHYECKOH, TEXHOJOTHMYECKOH, COIMAIBbHON H
TUYECKON cdepax JesATeNbHOCTH 4YeJOBEKa, poJib W MeCcTOo (U3UKM U acTPOHOMHUU B
COBPEMEHHON Hay4yHOM KapTHMHE MHpa, 3HAUEHUE ONHUCATENIbHOW, CHUCTEMaTU3HPYIOUIEH,
O0O0BSACHUTENIBHON U MPOrHOCTUYECKON (PYHKIMN PpU3nUecKol Teopuu, poib (HU3NUECKON TEOpUU
B ()OPMUPOBAHUU TPEACTABICHUN 0 GU3NYECKON KapTHHE MHpaA, MECTO (U3UYECKON KapTHHBI
MUpa B 0011IEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEJCTABICHUN O IPUPOJIE.

MexnpeaMeTHbie CBA3H.

W3yuenue kypca ¢pu3Mku yriyOsi€HHOro ypoBHS B 11 Kjacce OCyIECTBISETCS C y4ETOM
COJIEp)KATENbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMH MaTeMaTUKH, OWOJIOTHUH, XHMHUH,
reorpaduu ¥ TEXHOJOTHUH.

MesicnpeOmemmuvie noOHAmMUA, CEA3AHHbIE C UYUEHUEM MEMO0068 HAYYHO20 NOZHAHUA:
ABJICHUE, Hay4yHbId (akT, rumores3a, (pu3Mueckas BEIUYMHA, 3aKOH, TEOpHs, HaOIIOAECHUE,
AKCIIEPUMEHT, MOJECIUPOBAHUE, MOJIEIb, U3MEPEHHE, IOTPEIIHOCTH U3MEPEHUN, N3MEPUTEIIbHbBIE
npuOopsbl, udposas 1adopaTopus.

Mamemamuka: pelieHre CUCTEMbl ypaBHeHUH. TpuroHomerpudeckue (yHKLIUHU: CHHYC,
KOCHUHYC, TAQHT'€HC, KOTAHI€HC, OCHOBHOE TPHUTIOHOMETPHUYECKOE TOXKIECTBO. BeKTophl M HX
MPOEKIIMA Ha OCU KOOpIMHAT, CIOKEeHUE BEKTOpOB. [Ipou3BOMHBIE 3NIeMEHTApHBIX (DYHKIIUM.
[TpusHaky no100us TPEYroIbHUKOB, ONPEeIeHNE TUIOMIAIU TUIOCKUX GUryp 1 00bEMa Tel.

buonozua: snektpudeckue sBICHUS B KUBOW MpUPOJE, KoieOaTeNbHBIE IBUKCHHS B
KMUBOM  TpHUpOJE,  DKOJOTHYECKHE  PHUCKM  TpU  TMPOU3BOJACTBE  DIIEKTPOIHEPTHUH,
ANIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYXKAIOIIEW Cpeabl, YIbTpa3ByKoBass JUAarHOCTUKa B
MEIUIIMHE, ONITHYECKUE SIBJICHUS B )KUBOU MIPUPOJIE.

Xumua: CTpOEHHE aTOMOB M MOJIEKYJ, KPUCTA/NIMYECKas CTPYKTypa TBEPABIX Tell,
MeXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOMN peIETKH, CIIEKTPAIbHbIN aHAIHN3.

T'eozpaghusa: marHUTHBIE TIONIOCAa 3€MITH, 3aJIEKU MATHUTHBIX Py, (POTOCHEMKA 3eMHOMN
MOBEPXHOCTH, ceiicmorpad.



Texnonozua: NpUMEHEHUE MTOCTOSTHHBIX MarHUTOB, JIEKTPOMAarHUTOB, AJIEKTPOABUraTEIb
SlkoOu, reHepaTOp TMEPEMEHHOTO TOKA, HWHAYKIHOHHAs TIe4yb, JHUHUM JJIEKTponepeaad,
JJIEKTPOJBUTATENb, pajap, PaAUONpPUEMHHK, TEJIEBU30p, aHTeHHa, TenedoH, CBY-neus,
yIbTpa3ByKOBasi JUarHOCTHKa B TEXHUKE, IPOEKLMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
CoJHeyHasl OaTapesi, CIIyTHUKOBbIE IPUEMHMKH, SJI€pHAsi SHEPIeTUKA U HKOJIOTUYECKUE aCIIEKThI
€€ pa3BUTHS.

I[TNIAHMPYEMBIE PE3VJIbTATBI OCBOEHUA [TPOTPAMMBI 110 ®U3UKE HA YPOBHE
CPEJJHEI'O OBIIEI'O ObPA3OBAHMAIIMYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE PE3YJIBTATbBI

JIn4HOCTHBIE pPe3yJIbTaThl OCBOCHUSI yueOHOTO mnpeameTa «Pu3nKa» JAOKHBI OTPakaTh
TOTOBHOCTb M CHOCOOHOCTH OOYYaroluXcsi pyKOBOJACTBOBATHCS CHOPMHUPOBAHHOW BHYTPEHHEU
MO3UIIMEH JUYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHEHTAllUi, TO3UTHUBHBIX BHYTPEHHHX
yOeXJAeHUI, COOTBETCTBYIOUIMX TPAAMIIMOHHBIM IIEHHOCTSIM  POCCHIICKOTO  OOIIecTBa,
pacumpeHe >KM3HEHHOTO ONbITa M OIbITa ACATEIHLHOCTH B MPOILIECCE pealn3allii OCHOBHBIX
HAIpPaBIEHU BOCIIUTATEIBHOMN 1€ATEIHLHOCTH, B TOM YHCJIE B YACTH:

IpasKIaHCKOT0 BOCIIUTAHUA:

c(OpPMUPOBAHHOCTh TPAXKIAHCKOM MMO3ULMK OOYy4arolerocss Kak aKTUBHOIO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I11eCTBa;

OPUHITHE TPAJULMOHHBIX O0ILEYETOBEYECKMX T'YMAHUCTUYECKUX U JIEMOKPATUYECKUX
IIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JESTEIHHOCTh B MHTEpECAaX TPaKIAHCKOTO OOIIECTBa,
y4acTBOBAaTh B CAaMOYIPABJICHUU B 00pa30BaTeIbHON OpraHU3aliu;

YMEHHE B3aMMOJEHCTBOBATh C COLMAJIBHBIMM HMHCTUTYTaMH B COOTBETCTBHM C HX
(GYHKLIMSAMHU U Ha3HAUECHUEM;

TOTOBHOCTb K T'YMaHUTapHOU U BOJOHTEPCKOU JIE€ATEIBbHOCTH.

NATPHOTHYECKOI0 BOCIIUTAHNSA:
c(OPMHPOBAHHOCTb POCCUNMCKOM IpaX/1aHCKOM WACHTUYHOCTH, MATPUOTU3MA;
LIEHHOCTHOE OTHOILIEHHWE K TOCYJapCTBEHHBIM CHUMBOJIAM, IOCTHKEHMSIM POCCHHCKUX
y4€HBIX B 0071aCTH (PU3UKU U TEXHUKE.
AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUSA:
c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBECHHUS;
CIOCOOHOCTh OIIEHHMBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIE PEIICHHs, OPUEHTHPYAChH
Ha MOpaJIbHO-HPABCTBEHHBIE HOPMbI M LIEHHOCTH, B TOM YHCJI€ B IEATEILHOCTH YYEHOTO;
0CO3HAHME JIMYHOTO BKJIaJIa B IOCTPOEHUE YCTOHUNBOTO OYy/IyIIEro.

I3CTETHYECKOI0 BOCIIMTAHUA

ACTETUUYECKOE OTHOLIEHUE K MUPY, BKJIFOYAsl SCTETUKY HAYYHOT'O TBOPYECTBA, IPUCYIIETO
buznyeckoil Hayke.

TPYAOBOI0 BOCIIMTAHMSA:



UHTEpEC K pas3IuuHbIM cdepaM TpoPecCHOHATBHON AEATENBHOCTH, B TOM YHCIE
CBSI3aHHBIM C (HU3UKOW W TEXHHKOW, YMEHHME COBEpIIaTh OCO3HAHHBIA BbIOOp Oymymeit
npodeccuu U peaTn30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE TIJIAHBI;

TOTOBHOCTh U CIIOCOOHOCTH K 00pa30BaHUIO M caMOOOPa30BAHUIO B 00JacTH (PU3UKK HA
NPOTSDKEHUH BCEH JKU3HU.

IKOJOI'HYCCKOro BOCIMTAaHUuA:

c(OPMHPOBAHHOCTb HKOJOIMUECKONW KYyJIbTYpbl, OCO3HAaHUE TIJIOOAIBHOIO Xapakrepa
HKOJIOTHYECKUX MPOOIIeM;

IUIAaHUPOBaHUE U OCYIIECTBICHUE JIEHCTBUI B OKpY’XKarollled cpesie Ha OCHOBE 3HAHUS
L[eJIe YCTOMYMBOIO Pa3BUTHI YEJIOBEYECTBA;

pacuIMpeHre OmblTa JEATEIbHOCTH HKOJOTMYECKOW HaIpaBIEHHOCTH Ha OCHOBE
UMEIOIINXCS 3HAHUHU TI0 (DU3HKE.

HEHHOCTH HAYYHOI'O ITO3HAHUS:

c(OpMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pasButHs (pU3NIECKON HAYKH;

OCO3HaHHE [IEHHOCTH HAYYHOM! JIeATEIbHOCTH, TOTOBHOCTD B MpOIeCCe U3YUeHHs (PUZUKH
OCYIIIECTBIISATh IPOEKTHYIO U UCCIIEI0BATENIbCKYIO IEATEIbHOCTh UHIMBUYaIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3naBaTebHbIE YHHBePcAIbHbIE YUeOHbIe 1eiCTBUS
bBa3oBble Jlornyeckune JefcTBUA:

CaMOCTOSITENIbHO (OPMYJIMPOBAaTh M aKTyalIM3HpOBaTh MpOoOJIEMY, paccMaTpuBaTh €€
BCECTOPOHHE;

OIPEAEIIATD LENH NEATEIBHOCTH, 331aBaTh IapaMeTPhl U KPUTEPUH UX JTOCTHIKEHUS;

BBISBIISAITh 3aKOHOMEPHOCTH M TNPOTUBOPEYMS B pPacCMATPUBAEMbIX (PU3UUECKUX
SBJICHUSX;

pa3pabaTeiBaTh IUIaH pelIeHHs MpoOieMbl ¢  y4y€TOM aHaidM3a HMEIOIIUXCA
MaTepuaIbHBIX U HEMaTEepUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JEATEIbHOCTH, OLEHUBATb COOTBETCTBUE PE3YJIBTATOB LEISIM,
OLICHUBATh PUCKU MOCIEICTBUN AESITEIbHOCTH;

KOOPJMHUPOBAaTh U BBIMOJHATH Pa0dOTy B YCIOBHSX pPEaIbHOTO, BHUPTYAJIBHOTO H
KOMOMHHMPOBAHHOTO B3aUMOJICHCTBHS;

pa3BUBAaTh KPEaTHMBHOE MBILUIEHUE NP PEILICHUH )KU3HEHHBIX MPOOIIEM.

Ba3oBble ucciienoBatTebCcKHe 1eicTBUA.

BJIAJICTh HAyYHOH TEPMHUHOJOTHEH, KIIIOUEBBIMU MOHATHAMHU U METOJaMHU (PU3UYECKOM
HayKH;

BJIaJICTh HAaBbIKAMM Y4e€OHO-HCCIIEeI0BATEIbCKON U MPOEKTHOM NEATETbHOCTH B 00JaCTH
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TTOUCKY METO/IOB PELIeHHs 3aau
(bU3UUeCKOro coiepkaHusl, IPUMEHEHUIO Pa3IMYHbIX METO0B TO3HAHUS;

BJIQJIETh BUJAMH JESITEIBHOCTH MO TOJYYEHHI0 HOBOTO 3HAHMS, €ro HMHTEpIpeTalui,
npeoOpa3oBaHUI0 W MPUMEHEHHIO B PA3IUYHBIX Yy4YeOHBIX CHUTyallMsX, B TOM 4YHCIE INpHU
CO31aHUU YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;



BBISIBIIATh NPUYMHHO-CJIC/ICTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3aJlady, BBIJBUIaTh
TUIOTE3y €€ pelIeHMs, HaxOAuUThb AapryMEHThl Ui J0Ka3aTelbCTBA CBOMX YTBEPXKICHUH,
3a/1aBaTh NapaMeTpbl U KPUTEPUU PELICHMUS;

AQHIN3UPOBATh IIOJYyYEHHBIE B XOJAE pELICHUsS 3aJaud pe3yJabTaTbl, KPUTHUYECKU
OLICHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHHE B HOBBIX YCIOBUSX;

CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIE 33Jauu B 00pa30BaTEIIbLHON JIEATEILHOCTH, B
TOM YUCIIE IPU U3YYCHUH (PU3UKU;

JIaBaTh OLIEHKY HOBBIM CHUTYallUsSM, OLEHHUBATh IPUOOPETEHHBIN OIBIT;

YMETb [IEPEHOCUTH 3HaHUS MO (Pr3HKe B MPAKTUUECKYIO 001aCTh KUZHEACSITEIbHOCTH;

YMETh HHTEIPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 00J1aCTei;

BBIJIBUTaTh HOBBIE UJIEU, IIPEAJIAraTb OPUTMHAIBHBIC TOAXObI U PEIICHHUS;

CTaBUThH NPOOJIEMBI U 33]]a4H, JOMYCKAIOIINE aJTbTEPHATUBHBIC PELICHHUS.

Pabora ¢ unopmanmeii:

BJIAJICTh HABBIKAMU TTOJy4YEHUS WH(POpMAIMK (PU3UIECKOTO COJCPKAHUS M3 UCTOYHHKOB
pa3sHbIX THIIOB, CaMOCTOSITENBHO OCYIIECTBJIATh IIOMCK, aHAJIM3, CUCTEMATHU3AaLMI0 U
MHTEPIpETannio HHPOPMALIUU PAa3TIMYHBIX BUIOB U (OPM IPEIICTABICHHS,

OLIEHUBATh JOCTOBEPHOCTh UH(OPMALINH;

UCTIOJIB30BaTh CPEACTBA HMH(DOPMAIIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJOTUH B
pELICHUH KOTHUTHUBHBIX, KOMMYHUKAaTHBHBIX M OPIraHU3ALMOHHBIX 33Jad C COOJIIOJICHHUEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH O€30MIaCHOCTH, THTHEHBI, PeCypcocOepekeHus], TPABOBBIX U
3THYECKUX HOPM, HOPM HH(OPMAIIMOHHON 0€30I1aCHOCTH;

CO3/1aBaTh TEKCTHl (PU3MYECKOTO COJIEp)KaHHUs B Pa3IMYHBIX QopMmarax ¢ yd&€ToM
Ha3HaueHUs MHPOpPMALMU U LEJIEeBOM ayauTOpuu, BBIOMpas ONTUMAIBHYIO (GOpMY
IIPEICTABJICHNS U BU3YAIIM3aLAH.

KoMMyHuUKaTHBHBIe yHHBepcalbHble Y4eOHbIe el CTBHA:

OCYIIECTBIISATH OOIIEHHE Ha ypoKaX (PU3MKU U BO BHEYPOUHOH JEATETbHOCTH;

pacro3HaBaTh MPEANOCHUIKH KOH(MIUKTHBIX CUTYAIlUi U CMATYATh KOH(MIUKTHI;

Pa3BEPHYTO M JIOTUYHO M3JIaraTb CBOIO TOYKY 3PEHUS C HCIOJIB30BAHUEM SI3BIKOBBIX
CPENCTB;

MOHUMATh U UCTIOIH30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHANBUAYAILHON paObOTHI,

BBIOMPATh TEMATUKY U METOJbl COBMECTHBIX NIEUCTBHI C y4€TOM OOIIMX HMHTEPECOB U
BO3MOXKHOCTEH Ka)KJA0T0 YICHA KOJUIEKTHBA;

MPUHUMATh LEJIM COBMECTHOM JEATEIbHOCTH, OpPraHU30BBIBATH W KOOPAWHHUPOBATH
JIEUCTBUSA IO €€ INOCTHKEHUIO: COCTAaBIATH IUIAH JACHMCTBHUH, PaCIpElNesATh POJM C YYETOM
MHEHUH Y4aCTHHUKOB, 00CYKIaTh pe3y/bTaThl COBMECTHON pabOThI;

OIICHMBATh Ka4eCTBO CBOETO BKJIa/la M KaXKIOTO YYaCTHUKA KOMaHbl B OOIIUH pe3ynbTart
1o pa3zpaboTaHHBIM KPUTEPUSIM;

IpeayaraTb HOBBIE MPOEKTHI, OLIEHUBATh UAEH C NMO3HMIMUM HOBHU3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBJISATh MO3UTUBHOE CTPATErMYECKOE IOBEAEHUE B PA3JIUYHBIX CHUTYyalUsX,
MIPOSIBIISITH TBOPUYECTBO M BOOOPaKEHHE, OBITh MHUITMATHBHBIM.

PeryasiTuBHbIe YHHBepCaJbHbIE y4eOHbIe IeiicTBUS
Camoopranusanus:

CaMOCTOATCIIbHO OCYHICCTBJIATE ITO3HABATCIBHYIO ACATCIBHOCTL B obnactu (1)PI3HKI/I u
ACTPOHOMMUHU, BBIABJIATH l'IpO6J'ICMBI, CTaBUTb U q)OpMyJ'II/IpOBaTB COOCTBEHHBIC 3aaa4uu;



CaMOCTOSITEJIBHO COCTABJIATh IUIAH PELICHHs PAacUETHBIX M KA4ECTBEHHBIX 3a/ad, IJIaH
BBITIOJIHEHUS] MPAKTUYECKOM paboThl ¢ y4ETOM HMEIONIMXCS PEecypcoB, COOCTBEHHBIX
BO3MO>KHOCTEH U ITPEAIIOYTEHUM;

JlaBaTh OLIEHKY HOBBIM CUTYalLlHsIM;

pacuIMpATh paMKH Y4€OHOI0 IIPeMETa Ha OCHOBE JIMUHBIX NPEANIOUTECHUH;

JienaTh OCO3HAHHBIA BBIOOP, apryMEHTHPOBAThH €ro, OpaTh Ha ce0si OTBETCTBEHHOCTD 3a
peleHue;

OLICHUBATh IPHOOPETEHHBIN OIIBIT;

CrocoO0CTBOBaTh (OPMHUPOBAHUIO U MPOSBICHUIO HPYyIULMM B 00JacTH  (DU3HKH,
MOCTOSIHHO TTOBBIIIATH CBOM 00pa30BaTeIbHBIN U KyJIbTYpPHBIN YPOBEHb.

CaMOKOHTPOJIb, 3MOIUOHAJIBHBIA HHTEJJIEKT:

JlaBaTh OLIEHKY HOBBIM CUTYyalUsIM, BHOCUTb KOPPEKTUBBI B JIEATEIBHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LIEIISAM;

BJIAJCTh HAaBBIKAMU IMO3HABATENBHON pe(dIeKCHH Kak OCO3HAHHs COBEpIIaeMbIX
JEHCTBUI U MBICIUTENBHBIX ITPOLIECCOB, X PE3YJIbTATOB U OCHOBAHMI;

MCII0JIb30BaTh NPUEMBI peIeKCUH JIUIs OLIEHKU CUTYalluH, BbIOOpa BEPHOTO PELICHMUS;

YMETB OLICHUBATh PUCKHA U CBOEBPEMEHHO IIPUHUMATD PELICHUS 110 UX CHUKCHUIO;

IIPUHUMATh MOTUBBI M apIyMEHTBI JPYIUX IIPU aHAIU3€E PE3YJIBTATOB IEATEIBHOCTH;

IpUHUMATh ce0sl, TOHMMAasl CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apIyMEHTBI JPYIUX IIPU aHAIU3€E PE3YJIBTATOB IEATEIBHOCTH;

IPU3HABaTh CBOE MPaBO U MPABO JPYTUX HA OLUIMOKH.

B mporecce MOCTHKEHUS JTMYHOCTHBIX PE3YJITATOB OCBOCHHUS NPOTPaMMBbI 1O (DHU3HUKE IS
YPOBHSI CpeHero o0Iiero o0pa3oBaHus y OOyUYaIOIIUXCS COBEPIICHCTBYETCS SMOIIMOHAIbHBIN
WHTEJUICKT, MPEIoIaraomuii copMupoBaHHOCTD:

CaMOCO3HAaHUS, BKJIIOUAIOIIEr0 CIIOCOOHOCTh IOHUMATh CBOE SMOLIMOHAILHOE COCTOSHUE,
BUJICTh HANpaBJIEHUS PAa3BUTHUS COOCTBEHHON 3MOIIMOHAILHON C(ephl, ObITh YBEPEHHBIM B ce0e;

CaMOpPETYJIMPOBaHMS, BKJIFOYAIOLIETO CaMOKOHTpOJIb, yMEHUE IIPUHUMATH
OTBETCTBEHHOCTb 3a CBOE IIOBEIEHUE, CIIOCOOHOCTh aJaNTHPOBATHCS K HMOILMOHAIBHBIM
M3MEHEHHUSM U IPOSBISATh THOKOCTb, OBITH OTKPHITHIM HOBOMY;

BHYTPCHHEH MOTHBALUH, BKJIIOYAIOLIEH CTPEMIICHHE K JOCTHIKCHHUIO LEIU U YCIEXY,
ONTHUMU3M, HHUIIMATUBHOCTb, YMEHHUE JENCTBOBATH, HCXO/Isl U3 CBOMX BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIONIEH CMOCOOHOCTh MOHUMATh AMOILMOHAIBHOE COCTOSIHUE JIPYTHUX,
YUUTBIBATh €r0 MPH OCYILECTBICHUN OOLIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COIIEPEKNBAHUIO;

COLMAJIbHBIX HaBBIKOB, BKJIIOUYAIOIIUX CIIOCOOHOCTH BBICTPAUBAaTh OTHOIIEHUS C IPYTUMHU
JOJIbMH, 3a00TUTHCSI, IPOSBISATH UHTEPEC U pa3periaTh KOHQIUKTHI.

ITPEMETHBIE PE3YJIbTATBI

K konny oOyuenus B 10 knacce mpenIMeTHbIE pe3yiabTaThl Ha YriayOJIEHHOM YPOBHE JOJKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

MOHUMATh pOJib (PU3UKK B HKOHOMHUYECKOW, TEXHOJOTHYECKOH, HKOJIOTUYECKOM,
COLMAIBHOM M OSTHYECKOW cdepax AedaTeIbHOCTH YeJIOBEKa, pojib M MecTo (U3MKH B
COBPEMEHHOM HAy4yHOM KapTHMHE MMpa, 3HAYEHUE ONMCATEIIbHOW, CHCTEMAaTU3HPYIOLIEH,
OOBSICHUTENIbHOM W TPOTHOCTUYECKOM (PyHKIME (u3nueckod TeopuM — MEXaHHKH,
MOJIEKYJISIpHOM (PU3UMKKM M TEpMOJUHAMHKH, pOJb (U3NYECKON Teopuu B (OPMHUPOBAHUU
npeCcTaBiIeHu 0 (PU3NYECKOI KapTHHE MUPA;



pasnyaTh yciaOBUS MPUMEHMMOCTH MoJesel (PU3NYECKUX TeJl U MPOLECCOB (SIBJIECHUIN):
UHepIanpHas cucTteMa oTcuéra, aOCcoMOTHO TBEPAOE TeENo, MaTepuajbHas TOYKa,
PaBHOYCKOPEHHOE JIBUXKEHHE, CBOOOJHOE MaJeHHe, abCoMOTHO ympyras zaedopmarus,
a0COJIOTHO yIpyroe M aOCOJIIOTHO HEYNPYroe CTOJIKHOBEHUS, MOJENIM ra3a, >KUAKOCTH U
TBEPAOro (KpUCTAIJIMUECKOro) Teja, WIeadbHbIM Ta3, TOYEUHBIH 3aps], OAHOPOJHOE
JIIEKTPUYECKOE I0JIE;

pasnnyath ycioBHs (IpaHMIbI, OO0JIACTH) HPUMEHUMOCTH (U3HMUECKUX 3aKOHOB,
NOHUMATh BCEOOIMI XapakTep (pyHIaMEHTaIbHBIX 3aKOHOB M OTPaHMYEHHOCTh MCIOIb30BAHUS
YaCTHBIX 3aKOHOB;

aHAJTM3UPOBATH M OOBACHATH MEXaHMUECKUE TPOLIECCH U SBJICHUS, UCTIONB3Ysl OCHOBHBIC
IOJIOKEHHUS M 3aKOHBl MEXAHUKHU (OTHOCUTEIBHOCTh MEXAHWYECKOIO JBHXKEHMS, (OPMYJIbI
KMHEMAaTUKH PABHOYCKOPEHHOTO JBIKCHMs, mpeoOpazoBaHust [amwies 11 CKOpPOCTH U
nepeMenieHysi, 3akoHbl HbrOTOHA, MPUHLIMII OTHOCHUTENBHOCTH ['anmmies, 3aKOH BCEMHPHOIO
TATOTEHUS, 3aKOHbl COXPAHEHUS UMIIyJIbCa M MEXAHWYECKOW SHEPruu, CBsI3b pabOThI CUIIBI C
U3MEHEHUEM MEXaHMYECKOM SHEpruM, YCJIOBUS paBHOBECHs TBEPAOro Tena), NpPU STOM
HCIIOJIB30BaTh MAaTE€MAaTHYECKOE BBIPA)KCHUE 3aKOHOB, YKa3blBaTh YCIOBUSA IPUMEHHMOCTHU
bu3nuecKkux 3aKOHOB: IpeoOpa3oBaHuil [anuies, BTOpOro M TpeThero 3akoHOB HpIOTOHA,
3aKOHOB COXPAHEHUS UMITYJIbCAa U MEXaHUYECKOW SHEPIvH, 3aKOHA BCEMUPHOT'O TATOTCHHUS;

aHaAJM3UPOBaTh U OOBSCHATH TEIJIOBBIE MPOLECCHI U SBJICHUS, MCIOJB3Ysl OCHOBHBIE
nonokeHuss MKT u 3akoHbl MOnekynspHOH (U3MKHM M TEPMOJMHAMUKU (CBS3b JIaBJICHUS
UJCAIBHOTO ra3a Co CPeJHEN KMHETUYECKOM YHEPrUeil TEIIOBOIO JIBM)KEHUS U KOHLICHTpaLuen
€ro MOJIEKYJI, CBSA3b TEMIIEpPATyphl BEIIECTBA CO CPEIHEH KMHETHYECKOM DHEPrHUed TEIUIOBOIO
JBUKCHMSI €r0 YacTHLl, CBSI3b JABJICHUS MJICAIBHOIO ra3a ¢ KOHLICHTpAlMEW MOJIEKYN M €ro
TEeMIIepaTypol, ypaBHeHue Mennaeneepa—KianeipoHa, nepBblii 3aKOH TEPMOJWHAMHUKH, 3aKOH
COXpaHEHMsI SHEpruM B TEIUIOBBIX Ipolleccax), NPU 3TOM MCIIOJIb30BaTh MaTEeMaTHYECKOE
BBIDAKEHHE 3aKOHOB, YKa3blBaTb YCJIOBHMS IPUMEHMMOCTH ypaBHEHUs MeHnaeneeBa—
Knaneiipona;

AQHAIN3UPOBATH U OOBACHATH ANEKTPUUECKUE SBJICHMUS, UCIIOIb3Yys OCHOBHBIE MOJIOKEHHUS
U 3aKOHbI 3JIEKTPOJUMHAMUKM (3aKOH COXPaHEHMs 3JIEKTPHUYECKOro 3apsijia, 3akoH Kyiona,
MOTEHIUAIBHOCTh IEKTPOCTATUYECKOIO MOJISL, IPUHIUII CYNEPIIO3ULINN IEKTPUUECKUX TOJIEH,
IIPY 3TOM YKa3blBasl YCJIIOBUS IPUMEHUMOCTH 3akoHa KyloHa, a Takke MpPaKTHYECKU Ba)KHbIE
COOTHOLIEHUS: 3aKOHbI OMa JJis ydacTKa LeNH U JJIs 3aMKHYTOM 3JIEKTPUUYECKON LenH, 3aKOH
Jbxoyns—Jlenna, npasuna Kupxroda, 3axonst @apazaes 11 3IE€KTPOIIN3a);

ONMCHIBATh (PU3NYECKUE IMPOLIECCHl U SIBIECHUS, MCIONb3Yysd BEIMUYUHBI: IMEpeMEIIEHUE,
CKOpPOCTb, YCKOpEHHE, HMIIYJIbC Te€Jda W CHUCTEMbl TE€J, CUIa, MOMEHT CHUIIbl, JaBJICHHUE,
NOTEHLMAJbHAsl DHEPIus, KUHETHYeCKas JHEeprusi, MEeXaHW4yecKas HHeprusi, paboTa CuUIIbI,
LEHTPOCTPEMHUTEIILHOE YCKOPEHUE, CHIIA TSHKECTH, CHJIA YIPYTOCTH, CUJIA TPEHUsS, MOILHOCTD,
SHEprusi B3auMOAEHCTBUS Tena c 3eMi€il BOIM3M €€ NOBEPXHOCTH, DHEpPrHsl YHpyrou
negopMaluu OpPYKUHBI, KOJWYECTBO TEIUIOTHI, aOCOJIOTHas TeMiepaTypa Tena, pabora B
TEPMOJMHAMHKE, BHYTPEHHSS 3HEPrusl MICalbHOTO OJHOATOMHOIO rasa, pabora HJealbHOIo
ra3a, OTHOCHUTENIbHAs BIAXHOCTb Bo3ayxa, KIIJ[ wuaeanbHOro TEIIOBOro —JBUTATENs;
ANEKTPUYECKOE TOJIE, HAPSHKEHHOCTD 3JIEKTPUYECKOTO TOJISA, HAMPSKEHHOCTH MOJII TOYEYHOTO
3apsiia WK 3apsHDKEHHOIO IIapa B BAKYyMe U B JUAJIEKTPUKE, IMOTEHIMAIT JJIEKTPOCTATUYECKOTO
IIOJISI, PA3HOCTh IMOTEHIMAIOB, AIEKTPOJABIKYILAS CHJIA, CHJA TOKA, HANpPSDKEHHE, MOIIHOCTH
TOKa, JJIEKTpUYECKass EMKOCTb IUIOCKOIO KOHICHCATOpa, CONPOTHUBIICHME YydacTKa LENH C
MIOCJIETIOBATEIbHBIM U NAPAJUIEIIBHBIM COEAMHEHUEM PE3UCTOPOB, SHEPTHS JIEKTPUUECKOTO MO
KOH/JIEHCATOoPa;

OOBSACHATH OCOOEHHOCTH MPOTEKAaHUS (PU3NYECKUX SIBICHUNA: MEXaHUYECKOE TBUKEHHE,
TEIUIOBOE JIBIDKEHHE YACTHIl BEIeCTBA, TEIJIOBOE pPaBHOBECHE, OpPOYHOBCKOE JBHKEHHE,
mubdy3us, ucnapeHue, KUNEHHE M KOHJEHCAllMs, I[UIaBJIeHHEe U  KpUCTaJUTM3alus,
HaIIPaBJICHHOCTb TEIUIONEpENaut, DJJIEKTPU3alUsa TeJl, JKBUIIOTECHIUAIbHOCTh ITOBEPXHOCTU
3apsYKEHHOIO ITPOBOJIHUKA;



MIPOBOJIUTh MCCIICIOBAHUE 3aBUCHMOCTH OJHOW (DU3WYECKON BETWYMHBI OT APYTOd C
UCITOJIb30BAHUEM TMPSIMBIX H3MEPEHHH, MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHpPOBAThH
pe3yibTaThl MOJTYYEHHOW 3aBUCHUMOCTH (DM3MUYECKUX BEJIWYMH B BUJE TPaQUKOB C y4&TOM
a0COJIIOTHBIX MOIPEUTHOCTEN U3MEPEHUH, A€TaTh BBIBO/BI IO PE3YJIbTaTaM UCCIIEIOBAHNUS;

IPOBOJIUTh KOCBEHHbIE HU3MEpEHUs (U3MUYECKUX BEJIUYMH, IIPU 3TOM BbIOMPATH
ONTUMAJIHBIA METOJ W3MEPEHHUs, OLEHHBATh A0OCOJIIOTHBIE W OTHOCUTENbHBIC MOTPEIIHOCTH
IPSAMBIX U KOCBEHHbBIX U3MEPEHUI];

IIPOBOAMTD OMBITHI IO MTPOBEPKE MPEIOKEHHON THIIOTE3bI: INIAHUPOBATh 3KCIIEPUMEHT,
coOMpaTh 3KCIEPUMEHTAIBHYIO YCTAaHOBKY, aHAJIM3UPOBATh IOJIyUYECHHbBIE Pe3yJbTaThl U JIeJIaTh
BBIBOJI O CTaTyce NPEI0KEHHONU IMIIOTE3bI;

coOuroiaTh MpaBwila OE30IIaCHOrO Tpyda HpPU IPOBEACHUU HUCCIEIOBaHMM B pamKax
y4eOHOTO  OSKCIIEPUMEHTa, NPAaKTUKymMa W  Yy4eOHO-MCCIIEOBATENbCKOM W  MPOEKTHOM
JeSITEIbHOCTH € MCII0JIb30BAaHUEM U3MEPUTENIBHBIX YCTPOUCTB U Ja00paTOPHOIr0 000PYA0BaHMS;

pemarb pacu€THBIC 334y C SBHO 33/1aHHON U HESBHO 33/IaHHON (pU3MUYECKON MOJIENbBIO:
Ha OCHOBAHUM aHalu3a yCJIOBUS OOOCHOBBIBATH BHIOOp (PU3MUECKOW MOJENH, OTBEeyarollen
TpeOOBaHUSAM 3a/Jayd, IPUMEHATH (OPMYJbl, 3aKOHbl, 3aKOHOMEPHOCTH U IOCTYJaThl
bu3nueckux TEOpuil MpU UCIOJIB30BAaHUM MAaTEeMAaTHYECKUX METO/J0B pELIeHUs 3ajad,
IPOBOAMTH pacu€Thl HAa OCHOBAaHMHM MMEIOIIMXCS JIaHHBIX, AHAJU3UPOBATH PE3YJIbTaThl U
KOPPEKTHPOBATh METO/IbI PELLICHHSI C YUETOM IOJIyUYEHHBIX PE3Y/IbTAaTOB;

pelaTth Ka4yecTBEHHbIE 3a/lauM, TpeOyoliue NPUMEHEHUs! 3HaHUM U3 pa3HbIX pa3zesioB
Kypca (U3MKHM, a TakKe HWHTErpalud 3HAHUM M3 JPYTrUX HPEIMETOB €CTECTBEHHO-HAyYHOI'O
LMKJIA: BBICTPAWBATh JIOTMYECKYIO LIEMIOYKY PACCY)KIEHUH C ONOpON Ha U3yYEHHBIC 3aKOHBI,
3aKOHOMEPHOCTHU M (pU3HUYECKUE SBICHHUS;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS JJIsl OOBSICHEHHS OCHOBHBIX IPHUHLUIIOB PadOThI
U3MEPUTENIbHBIX PUOOPOB, TEXHUUYECKUX YCTPONUCTB M TEXHOJIOTHUYECKUX MTPOLIECCOB;

NPUBOIUTH TPUMEPHI BKJIaZa POCCUICKUX W 3apyOeKHBIX YUEHBIX-(QHU3UKOB B Pa3BUTHE
HayKH, B 00BsSCHEHHE IIPOLIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

AQHAJIM3UPOBATh U OLIEHUBATh MOCIEACTBHS OBITOBOM U MPOU3BOJACTBEHHON JESITENIbHOCTH
4eJI0BEKa, CBA3aHHOW ¢ (PM3MYECKMMHU IPOIECCaMU, C MO3UIUI 3KOJIOrHYecKoi Oe30MacHOCTH,
NPEJICTAaBICHUH O palMOHAJIBLHOM MPUPOJONOIb30BAHUM, a TAKXKE Pa3yMHOM HCIOJIb30BaHUU
JOCTH)KEHUH HAyKHU U TEXHOJIOTMH IS albHENIIIEro pa3BUTHS YEI0BEUYECKOTr0 O0IIECTBA;

IPUMEHSTh Pa3InyHbIe CIOCOOBI paboThl ¢ MHpOopMaueil (HU3NUEeCKOro CoAep aHus C
UCIOJIb30BAaHUEM COBPEMEHHBIX HH(OPMAIMOHHBIX TEXHOJIOTHHM, MpPH 3TOM HCHOJIb30BATh
COBpEMEHHbIE HMH(OPMAIIMOHHBIE TEXHOJOTUU Ui IOUCKA, NepepaboTKU U TpeabsBICHUS
y4eOHOIl M HayyHO-TIOMYJSApHOH HMH(OPMALMU, CTPYKTYpUPOBaHMS M HHTEpIpETALHH
uH(pOpMallMy, TOJYYEHHOW U3 pa3IMYHbIX HCTOYHUKOB, KPUTHUYECKH aHAJIU3HPOBATh
NOJy4aeMyro MH(OpPMAIMIO U OLIEHUBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE UMEIOIUXCS 3HAHUM,
TaK U Ha OCHOBE aHaJN3a UCTOYHHKA UHPOpMAIHH;

NPOSBIATh  OPraHW3allMOHHBIE M TIO3HABATEJIbHBIE YMEHHSA  CaMOCTOSITEIBHOTO
NpUOOpEeTEeHUs HOBBIX 3HAHUHW B  TIpPOLIECCE BBIMNOJIHEHHS TMPOEKTHBIX U y4yeOHO-
UCCIIEI0BATEIbCKUX PadOT;

paboTaTh B TpyIIEe C HUCHOJHEHHEM pa3IUYHbIX COIMAIBHBIX pPOJEH, MIaHUPOBaTh
paboTy Tpynmbl, pPalMOHAIBHO pPACHpPENENATh JeATeNbHOCTh B HECTaHJAPTHBIX CUTYaIUsX,
aJIeKBaTHO OIICHMBATh BKJIAJ KaXKIOrO M3 YYACTHHUKOB TIPYMIbl B PELIEHUE paccMaTpUBaeMOil
poOIeMbl;

OpOSBIATE  MOTHBAaMIO K  Oyaymed  npodeccCHOHaNbHOM — JIEATENbHOCTH IO
CHEUHATBHOCTAM (PU3UKO-TEXHUYECKOTO MPOQHIIS.

K xonny oOyuenust B 11 knacce npeaMeTHbIE pe3ylbTaThl Ha YrIIyOJEHHOM YpOBHE JOJKHBI
oTpaxarb cHOPMHUPOBAHHOCTH y O0OYUAIOIIUXCSl YMEHUI:



MMOHUMATh POJIb (PU3HKH B SIKOHOMHYECKOM, TEXHOJIOTMYECKOM, COIIMAIbHON U STHYECKON
cdepax IesTeTbHOCTH YelIOBEeKa, POJIb U MECTO (PM3UKU B COBPEMEHHON HaY4YHOU KapTHHE MUDA,
pOJIb  ACTPOHOMHUM B IPAKTUYECKOM [JEATENBHOCTH 4YEJNIOBEKA W JAIbHEHIIEM Hay4dHO-
TEXHUYECKOM DPa3BUTHH, 3HAYCHHE OMHUCATEIBHOM, CHCTEMATHU3UPYIOUICH, OOBSICHUTEIBHON WU
IPOTHOCTUYECKON (GYHKUUH (U3NYECKOH TEOpUU — SJIEKTPOAMHAMHKH, CIELUATIbHONW TEOpHU
OTHOCHUTEJIBHOCTH, KBAaHTOBOW (u3uku, ponb ¢Qusnueckod Teopun B  (HopMuUpOBaHUH
npeAcTaBiIeHUu 0 PU3MUECKON KapTUHE MHUpPa, MECTO (PM3UYECKOM KapTHHBI MUpa B 00LIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYUHbIX IPEACTABIECHUIN O IPUPOJIE;

pasinyaTh yciaOBUS INPUMEHMMOCTH MoJesiel (U3UYECKUX TeJl U MPOLECCOB (SIBIECHUIN):
OJTHOPOJHOE DJIEKTPUYECKOE M OJHOPOJHOE MArHUTHOE TMOJs, TapMOHHUYECKHE KOoJeOaHus,
MaTEMAaTUYECKUH MAaATHUK, MWJCAJbHBIA NPYKUHHBIA MAasTHUK, I'apMOHMYECKHUE BOJIHBI,
UJCANBbHBIN KONeOaTebHbI KOHTYp, TOHKas JIMH3a, MOJIEJCeH aroma, aroMHOro sjapa |
KBaHTOBOM MOJIEJIN CBETA;

pa3nuyath ycnoBHs (TpaHUIBI, OOJIACTH) NPUMEHUMOCTH (HU3MUYECKUX 3aKOHOB,
IIOHUMAaTh BCEOOIMI XapakTep (pyHIaMEHTAIbHBIX 3aKOHOB M OIPaHUYEHHOCTh MCIOIb30BAHUS
YaCTHBIX 3aKOHOB;

aHAJU3UPOBaTh U OOBSACHATH 3JIEKTPOMArHUTHBIE IPOLECCHl M SBJIEHHS, HCHOJb3Ys
OCHOBHBI€ TOJOXEHUS U 3aKOHBI 3JIEKTPOJUHAMUKU U CIEHUAIBHON TEOPUH OTHOCUTEIBbHOCTU
(3aKOH COXpaHEHUs HIEKTpUYECKOro 3apsija, cuia Awmmepa, cuia JlopeHma, 3akoH
AJIEKTPOMArHUTHOM WHAYKIMHU, npaBwio Jlenma, cBsizp OJIC caMOMHIYKIIMM B 3JEMEHTE
INIEKTPUYECKOM LENU CO CKOPOCTBIO M3MEHEHMs CHJIBI TOKA, ITOCTYJATHI CIIELUAIbHONW TEOPHUH
OTHOCHUTEJIbHOCTH DUHILTENHA);

aHaAJM3UPOBaTh U OOBSCHATH KBAHTOBBIE MPOLIECCHI U SBJICHMS, UCIOJb3Ys MOJI0KEHUSA
KBaHTOBOH (u3uku (ypaBHeHHe DWHIITEHHA U1s PoTod(ddexTa, MepBelii U BTOPOW MOCTYIATHI
bopa, npuHmun cootHomeHus HeonpeaenéHHocTtel ['eii3enOepra, 3aKOHBI COXpPaHEHMS
3apsI0BOIO0 M MacCOBOI'O YHUCENl U 3HEPIUU B SJEPHBIX PEAKLMSIX, 3aKOH PaAMOAKTHBHOIO
pacnaja);

ONMCHIBATh (PU3NYECKUE IMPOLIECCHl U SIBJICHMSI, UCIOJb3Ysl BEJIMYMHBI: HANPSKEHHOCTD
JIEKTPUYECKOTO IOJIA, MOTEHIHAI 3JEKTPOCTaTUYECKOrO TIOJs, pPa3HOCTh IOTEHIIMAJIOB,
AIIEKTPOJIBWIKYILAs CWJIA, WMHAYKIMS MarHUTHOTO IIOJI, MarHUTHBIM MOTOK, cuja Awmrmepa,
WHAYKTUBHOCTb, JJIEKTPOJIBMIKYLIAsl CHJa CAMOMHIYKIMHM, D3HEPIUs MAarHUTHOIO IIOJIS
IIPOBOJHMKA C TOKOM, PEISTUBUCTCKUN UMITYJIbC, TIOJHAS SHEPIHsl, SHEPTUs MOKOsI CBOOOJIHOMN
YaCTHIIbI, SHEPTHS U UMITYJIbC (OTOHA, MACCOBOE UMCIIO U 3apsi]l SApa, SHEPIUs CBA3U Apa;

OOBSACHATP OCOOCHHOCTH TMPOTEKaHWsS (QPU3NYECKUX SBJIEHHUI: 3JIE€KTPOMarHUTHAs
UHAYKIMS, CAMOMHJIYKIIMS, PE30HAHC, HHTephEpeHIUs BOJIH, AU(paKus, AUCHEpCHsi, OIHOe
BHYTpEHHee OTpaxkeHue, Qoroasiekrpudeckuil ra¢pdext (poroaddexr), anpda- u d6era-pacnas
a1ep, ramMma-usiaydeHue sjaep, (pu3ndeckre NPUHIUIMBI CIEKTPAJbHOIO aHajdu3a U paboThI
nasepa,

ONpPEACIATh HAIpPaBJICHWE WHAYKIUHM MAarHUTHOTO IOJS IPOBOAHHMKA C TOKOM, CHJIBI
Awmriepa u cuibl JlopeHna;

CTPOUTh H300pakeHUE, CO37AaBaeMO€ IIJIOCKUM 3€pKaJoM, TOHKOW JIMH30H, H
paccUuTHIBATh €r0 XapaKTePUCTHUKHU;

IPUMEHATh OCHOBOIOJArarole aCTPOHOMMUYECKHUE TOHATUS, TEOPUHM M 3aKOHBI IS
aHaiM3a W OOBSICHEHUS (PU3NYECKUX IPOIECCOB, MPOUCXOMAIIMX B 3BE3MAX, B 3BE3THBIX
cUCcTeMaX, B MEXIaJlaKTH4YeCKOH cpeze; MABWKEHHs HEOeCHBIX TeJ, HBOJIONMM 3BE3N U
BcenenHnolii;

IPOBOJUTH HCCIENIOBAaHUE 3aBHUCUMOCTEH (DM3NYECKUX BEIMYUH C HCIOJIb30BaHUEM
OpSIMBIX M3MEPEHM, MPH 3TOM KOHCTPYHpPOBaTh YCTAHOBKY, (UKCHPOBATh PpPE3YNIbTaThI
MOJYYEHHOM 3aBHCUMOCTH (U3UYECKUX BEIMYMH B BHJE TpapHUKOB € Y4ETOM aOCOIIOTHBIX
MOTPEIIHOCTEH N3MEPEHU, 1eN1aTh BBIBOJIBI 110 pe3ysIbTaTaM UCCIIEIOBaHMUS,



MPOBOJAMTH KOCBEHHBIE HW3MEpeHUs (PU3NYECKUX BEJIMYMH, MpPU 3TOM BBIOMPATH
ONTUMATBHBIA METOJI W3MEpPEHUSs, OLICEHWBATh a0COJIOTHBIE W OTHOCUTEIIbHBIC MOTPEITHOCTH
MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;

MPOBOJIUTH OMBITHI MO MPOBEPKE MPETIOKEHHONW TMIOTE3bI: MIAHUPOBATH IKCIIEPUMEHT,
coOuparh 3KCIEPUMEHTAIbHYIO YCTaHOBKY, aHAJIM3UPOBATh MOJIYYEHHBIE Pe3yJIbTaThl U JeNaTh
BBIBOJ] O CTaTyCe MPEUI0KEHHON THUIIOTE3HI;

ONUCHIBATh METO/IbI IIOJYUYEHHSI HAYYHBIX aCTPOHOMHUUYECKUX 3HAHUM;

coOnrofaTh mpaBmia OE30MACHOTO TPyAa MPU TMPOBEICHUU HCCICIOBAHUN B paMKax
yu4eOHOro  SKCIEepUMEHTa, IMpakTUKymMa ¢  Y4eOHO-HCCIEAOBATEIbCKOM U  MPOEKTHOU
JESITEIILHOCTH C UCIIOJIb30BAHUEM U3MEPHUTEIBHBIX YCTPOUCTB U TaOOPaTOPHOTO 000PYIOBaHUS;

peliate pacu€THbIC 3a7a4u C SIBHO 33JJaHHON U HESBHO 3aJIaHHON (U3NYECKON MOJIENbIO:
HA OCHOBAaHWHW aHAIM3a YCJIOBHS BBIOMPATH (PU3UUYECKHE MOJEIH, OTBEYAIOIIHNE TPEOOBAHUSIM
3aJja4ui, IPUMEHITH (POPMYJIbL, 3aKOHbBI, 3aKOHOMEPHOCTHU U MOCTYNAThl (PU3UYECKUX TEOPUId IPU
MCIIOJIb30BAaHUM MAaTEMaTUYECKUX METO/IO0B PEIICHUS 3aja4, TPOBOJUTh PACUEThl HA OCHOBAaHUU
MMEIOIINXCA JITaHHBIX, AHAJIM3UPOBATH PE3yJIbTaThl M KOPPEKTHUPOBATH METOAbl PEUICHUs C
Y4€TOM TOTYYEHHBIX PE3yJIbTaTOB;

peliaTh KaueCTBEHHbIE 3a/lauM, TpeOyolne MPUMEHEHU 3HAHUM U3 Pa3HbIX Pa3iesioB
Kypca (M3WKH, a TaK)Ke HMHTErPallid 3HAHWUU W3 JPYrUX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LMKJIA: BBICTPAUBATh JIOTMYECKYIO LIETIOYKY PACCYXJACHUH C ONOpOl Ha M3Y4YEHHbIE 3aKOHBI,
3aKOHOMEPHOCTHU U (PU3UYECKHUE SBIICHNUS,

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS N7 OOBSICHEHUS OCHOBHBIX MPUHIUIIOB PaOOTHI
MU3MEPUTEIIbHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB U TEXHOJIOTHUYECKUX MPOIIECCOB;

MPUBOJIUTH MPUMEPHI BKIIaJ]a POCCHICKUX U 3apyOeKHBIX yUEHBIX-(DU3UKOB B Pa3BUTHE
HAyKH, B 00BSICHEHUE TIPOIIECCOB OKPYXKAIOIIETO MUPA, B PA3BUTHE TEXHUKH W TEXHOJIOTHIA,

AHAIM3UPOBAThH U OLICHUBATH MOCIEJCTBHUS OBITOBON U MPOU3BOJCTBEHHON NEATEIBHOCTH
YeJIOBEKa, CBSI3aHHOW ¢ (PHM3UYECKUMH TPOIECCAMMU, C MO3UIUN IKOJIOTHYECKON 0€30MacHOCTH,
MPEACTABICHUI O palMOHAIBHOM MPHUPOAOIOIb30BAHUM, a TAK)KE Pa3yMHOM HCIOJIb30BaHUU
JTOCTH>KCHUI HAYKH M TEXHOJIOTHH I TaTbHEHIIIETO Pa3BUTHSI YETIOBEYECKOTO 00IEeCTBa;

MPUMEHSTh Pa3uyHbIE CIOCOOBI paboThl ¢ MHpOpMaIe (HU3UUECKOTO COJEPKaHUs C
WCIIOJIb30BAHUEM COBPEMEHHBIX WH(POPMAIMOHHBIX TEXHOJOTHH, TMPH OSTOM HCIOJIH30BAThH
COBpEeMEHHbIE HMH(OPMAIIMOHHBIE TEXHOJIOTHUHU MJIs TOHUCKA, NepepaboTKU U TMpEeAbSIBICHUS
y4eOHOW ¥ Hay4HO-TIONMYJSpHOM WHQOpMalUM, CTPYKTYPHUPOBAHMUS W HHTEPHIpPETALUU
uH(pOpMallMK, TOIYYEeHHOW U3 pa3jMYHbIX HWCTOYHHKOB, KPUTUYECKH AaHAIU3UPOBATH
MoJIy4aeMyro HH()OPMAITUIO U OIEHUBATH €€ JOCTOBEPHOCTh KaK HA OCHOBE UMEIOIIUXCS 3HAHU,
TaK ¥ Ha OCHOBE aHaJN3a UCTOYHHKA HHPOPMAIIHH;

MPOSIBJIATh  OPraHU3allMOHHBIE W TIO3HABATEJIbHBIE yYMEHHUS  CaMOCTOSATEIBHOTO
OpUOOpEeTEeHUsT HOBBIX 3HAHUW B  TMpoLleCCE€ BBIMOJIHEHHS TMPOCKTHBIX U y4eOHO-
HCCJIEIOBATENLCKUX padoT;

paboTaTh B TpyIIE C HUCHOTHEHHEM pPa3JIUYHBIX COIHMAIBHBIX pPOJeH, MIaHUPOBATh
paboTy TPYIIbI, PAaMOHATBLHO PACTIPEEIATh ACATEIHPHOCTh B HECTAHIAPTHBIX CHUTYAIIHSX,
aJIeKBaTHO OLIEHMBATh BKJIAJ KaXXJOTO M3 YYACTHUKOB TPYNIbI B PEIICHUE paccMaTpUBAEMOM
po0JIeMBI;

NPOSIBIISATh  MOTHBAIMI0 K  Oyaymed  mpogecCHOHANbHOW — JIEATENHHOCTH IO
CIENUATLHOCTSM (PU3UKO-TEXHHUECKOTO MPODUIISL.
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