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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma mo ¢Qusuke Ha ypoBHE cpenHero oOmero odpa3oBaHus pa3zpaboTaHa Ha OCHOBE MOJOKEHUH M TpeOOBaHMU K pe3ylbTaTaM OCBOCHUS
OCHOBHO# 00pa3oBaTesbHOM nporpammsl, npenctaBieHHbIX B PI'OC COO, a Taxke ¢ yuétoM denepanbHoil paboueil mporpammsl Bocnutanus u Konmenuuu
npernoaaBanus ydyeOHoro mpeamera «Dusmka» B 00pa3oBaTelbHBIX opraHuzampsx Poccuiickoit denepanuy, pealn3yromnX OCHOBHBIE 00pa30BaTelIbHBIC
IIPOrpaMMBbl.

[Iporpamma no ¢usuke omnpenensier o0sA3aTeabHOE NPEAMETHOE COJIEP)KAHNUE, YCTaHABIMBAET PEKOMEHIYEMYIO MOCIIE0OBATEIbHOCTh U3YyUEHHS] TEM U
pa3nenoB y4eOHOTo MpeAMeTa C Y4YETOM MEXKIPEAMETHbIX M BHYTPUIPEIMETHBIX CBSA3€H, JOTMKM Y4eOHOro Ipoliecca, BO3PACTHBIX OCOOEHHOCTEMH
obyuarormuxcsi. [IporpamMma mo ¢usuke naéT mpeacTaBlIeHHE O IENSIX, COJAEPKaHUH, 00IIel cTpareruu OOydeHHUs, BOCIIUTAHUS U PA3BUTHS O0YJaIOIIUXCS
cpeacTBamu yueOHoro npeamera «Pu3nka» Ha yriayoJl€HHOM YpOBHE.

N3yuenue kypca pusuku yriayOnE€HHOTO YpOBHS MO3BOJIIET pea30BaTh 3aJauu MpodeccuoHalbHON OpHEeHTAallli, HAlpaBJIeHO Ha CO3/aHUE YCJIOBHM
JUIS TIPOSIBJIEHUSI CBOMX MHTEJUIEKTYAIbHBIX U TBOPUYECKHX CHOCOOHOCTEHN KakKIbIM 00ydaroluMcs, KOTOpble HEOOXOAUMBI JJIs MPOJOKEHUsT 00pa3oBaHMs B
OpraHu3anusax npodeccuoHaaIbHOro 00pa3oBaHus MO Pa3IMUYHBIM (PU3UKO-TEXHUUECKUM U WHKEHEPHBIM CIIEHUATBHOCTSIM.

B nporpamme no ¢gusuke onpeaensiorcs MIaHUpyeMble pe3ylbTaThl OCBOCHHS Kypca (M3UKHU Ha YPOBHE CpEAHEro oOuiero oopa3oBaHus: JINYHOCTHBIE,
MeTanpeaMeTHbIe, TpeAMETHbIe (Ha yrIyOnéHHOM ypoBHeE). HaydyHO-MeTOJ0JOTHYECKOW OCHOBOM Miisi pa3pabOoTKH TpeOOBaHWM K JIMYHOCTHBIM,
METanpeaIMETHbIM M TMPEAMETHBIM pe3yibTaTaM oOOydarolIuXcs, OCBOMBIIMX IporpaMMmy Io (HU3MKe Ha YpPOBHE cpefHero oOuiero oOpa3oBaHMs Ha
yrayOlnEHHOM YPOBHE, SBJISETCS CUCTEMHO-IESITEIbHOCTHBIM MOAXO/I.

[Tporpamma 1o ¢u3MKe BKIFOYACT:

IUTAaHUPYEMBIE PE3YNIbTaThl OCBOEHUS Kypca (U3UKU Ha YriyOJEHHOM ypOBHE, B TOM YHUCIIE IPEIMETHbIE Pe3yIbTaThl 10 ToJaM 00yJdeHHUs;

coJiepkanue ydeOHoro npeamera «Pu3nka» Mo rogaM o0ydeHHus.

[IporpamMma no gu3uke UMEET MPUMEPHBII XapaKTep U MOKET ObITh UCIIOJIBb30BAHA YUUTENAMU (DU3UKH JIJIS1 COCTABJICHHS CBOMX Pab0YNX IPOrpaMM.

[IporpamMma no ¢u3uke HE CKOBHIBAET TBOPUYECKYIO MHULIMATUBY YUUTENEH U MPEIOCTaBIsET BOSMOKHOCTH Ul PEeaTU3allui Pa3INuHbIX METOAUYECKUX
MOAXO0JIOB K MPENoAaBaHuI0 (PU3UKU Ha YrITyOJIEHHOM YPOBHE MPHU YCIOBUH COXpPaHEHUsI 00513aTEIbHOM YacTH COJEpKaHUS Kypca.

®du3rka Kak Hayka 0 HanboJiee 00X 3aKOHAX MPUPO/IbI, BBHICTYMAsl B KAUYECTBE YUEOHOTO MpeMETa B IIKOJIE, BHOCUT CYLIECTBEHHBIN BKJIAJl B CUCTEMY
3HaHui 00 okpyxkaroieM mupe. [IkonbHbII Kype UMK — CUCTEMOOOPAa3yIOMIMK ISl €CTECTBEHHO-HAYYHBIX Y4EOHBIX MPEIMETOB, MOCKOJIBKY (PH3NYECKHE
3aKOHBI JIe)KAT B OCHOBE IPOLIECCOB M SIBJICHUI, M3y4aeMbIX XMMHEH, Ouosorueil, ¢pusnueckoi reorpadueit u actpoHoMmueil. Mcmnonb3oBaHue U aKTHBHOE
MpUMeHeHHe (U3NYECKUX 3HAHUN OMPENEeNUIO XapakTep M OypHOE pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTHUU B cdepe SHEPreTHKH, TPAHCIOPTa, OCBOCHUSA
KOCMOCa, MOJY4YEeHUsI HOBBIX MaTepUAJIOB C 33JlaHHBIMU cBOMcTBaMu. V3yueHue (M3MKH BHOCHUT OCHOBHOHM BKJIaJ B ()OPMHUPOBAHUE €CTECTBEHHO-HAyYHOU
KapTHHBI MUpa oOyyaromierocs, B popMupoBaHre yMEHHH MPUMEHATh HAYYHBIH METO/1 O3HAHUS MPH BBHINOJIHEHUU MU YU€OHBIX UCCIIE0BAHUM.

B ocHoBy kypca ¢u3Mku Ha ypoBHE cpefHero oOmiero oOpa3oBaHUsS TMOJIOKEH psJi UAEH, KOTOpble MOXHO paccMaTpuBaTh KaK MPUHIMIIBL €ro
IIOCTPOCHHS.

Hoea yenocmnocmu. B cOOTBETCTBUU C HEH KypcC SIBISIETCS JIOTUYECKH 3aBEPILIEHHBIM, OH COJICPKHUT MaTepHall U3 BCEX pa3/ieloB (DU3UKH, BKIIOYAET
KaK BOIIPOCHI KJIIACCHUECKOM, TaK U COBPEMEHHOM (DU3UKH.



Hoea zenepanuzayuu. B coOTBETCTBMM ¢ He Martepuan Kypca ¢GHU3MKH OOBeIMHEH BOKPYr (HU3UYECKUX Teopuil. Benmymmm B Kypce sBIseTCS
(dbopMupoBaHKE IPEACTABICHUN O CTPYKTYPHBIX YPOBHIX MaT€pHH, BEIIECTBE U TOJIE.

Hoesn cymanumapuszayuu. E€ peanusanus npeamnonaracT UCIoIb30BaHNEe T'YMAaHUTAPHOTO NOTEHIIMAIA (PU3MYECKON HAYKU, OCMBICIICHHE CBSI3H Pa3BHUTHUS
¢bu3uKu ¢ pa3BuTHEM OOIIECTBA, a TAK)KE C MUPOBO33PEHYECKIMH, HPAaBCTBEHHBIMH U 3KOJOTMYECKHUMHU IPOOIeMaMu.

Hoesa npuknaonoit nanpaenennocmu. Kypc ¢Gusuku yriyOJEHHOTO YpPOBHS TPEAINONaraeT 3HAKOMCTBO C INMHPOKUM KPYrOM TEXHHYECKHX U
TEXHOJIOTUYECKUX MPUIIOKEHUI M3y4eHHBIX TEOPHI U 3aKOHOB. [Ipu 3TOM paccMaTpuBarOTCs Ha YpOBHE OOIIMX MPEICTABICHUI M COBPEMEHHBIE TEXHHUUYECKHE
YCTPOMCTBA, U TEXHOJIOTHU.

Hoea rkonocuzayuu peanusyeTcsi NOCPEJACTBOM BBEICHMS AJIEMEHTOB COJAEP)KAHMS, MOCBALIEHHBIX HKOJIOTMUECKUM MpoOIeMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbl C PAa3BUTHEM TEXHUKM U TEXHOJOTMH, a TakkKe OOCYXJeHus NpoOJieM paluOHAIBLHOTO MPHUPOJOTNOIB30BAHUS U IKOJOTHYECKOU
0€30MacCHOCTH.

OcBoeHue cofiepKaHus MPOTrpaMMBbI IO (PU3UKE TOJDKHO OBITH MOCTPOCHO HA MPHUHIIMIIAX CUCTEMHO-IeITeTbHOCTHOTO Noxo1a. st pu3nuku peamusaus
ATUX NPUHLMIOB Oa3upyeTrcs Ha HCIOJIb30BAHMM CaMOCTOSITENIBHOTO AKCIEPUMEHTa Kak IOCTOSHHO JAeHcTBymomero Qaxkrtopa ydeOHoro mporiecca. s
yrayOnEHHOTO YPOBHSI — 3TO CHCTEMa CAMOCTOSATEIBHOIO YYEHHUYECKOTO 3KCIIEPUMEHTA, BKIIOYAIOIIETO (PPOHTAIbHBIE YYEHHYECKHE OMBITHl MPU U3YyYEHHUU
HOBOTO0 Marepuaia, jJabopaTopHble paOOThl U paboThl mpakTukyma. [Ipu 3TOM BO3MOXHBI JBa crioco0a peanu3anuu (pU3NUecKoro npaktukyma. B mepsom
cllydae MpakTUKyM IpoBoauTcs 1u6o B koHue 10 u 11 kiaccos, 1u60 mociie nepBoro U BTOPOro MOJIYyroAUi B KaX/I0M U3 3TUX KilaccoB. BTopoii crocol — 310
WHTErparusi paboT MpakKTHKyMa B CHCTEMY JJaOOpaTOPHBIX pabOT, KOTOPHIE MPOBOJATCS B Ipollecce M3ydeHus pasnaena (temsl). IIpu stom mom padotamu
MPaKTUKyMa IMOHHMAETCS CaMOCTOSITEIbHOE HCCIEAOBaHHE, KOTOpPOE MPOBOJIUTCS IO PYKOBOJCTBY CBEPHYTOTO, 000OOMIEHHOrO BHAa 0€3 MOIIaroBOU
MHCTPYKLHUU.

B mporpammMe mo ¢usuke cucremMa y4eHHMYECKOTO 3KCIEpUMEHTa, Jab0opaTOpHBIX padOT W MpakTUKyma Ipe/CcTaBieHa €AMHBIM mepedHeM. BriOop
TEMaTUKUA [ 3THX BHUJAOB YUYEHHYECKUX NPAKTHUUECKUX DPAOOT OCYIIECTBISETCS y4aCTHHKaMU 00pa3oBaTelIbHOIO Ipoliecca HMCXOJs U3 OCOOCHHOCTEH
MOYPOYHOTO IJIAHUPOBAHUS W OCHalleHus kabuHera ¢usuku. [Ipm 3ToM oOecrneunBaeTcsl OBIaJeHHE OOYYAIOIIMMUCA YMEHHUSMU MIPOBOJUTH MPSIMbIE U
KOCBEHHbIE U3MEPEHUs, UCCIEAOBAaHUS 3aBUCUMOCTEH (PU3NUECKIX BEIUUMH U TIOCTAHOBKY OTBITOB 110 IPOBEPKE MPEIOKEHHBIX THIIOTES.

bonbiioe BHUMaHUE yAENsSETCS PELICHUIO PAacCUETHBIX M KauyeCTBEHHBIX 3ajad. [lpu 3ToM 11 pacy€THBIX 3aa4 IPUOPUTETOM SBIISAIOTCS 33Ja4d C SBHO
3aJJaHHOM M HESBHO 33JJaHHOU (PU3WYECKON MOJIENbIO, TIO3BOJISIONINE TPUMEHATh U3ydeHHbIC 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pasfelia Kypca, Tak U
UHTErpUpys IPUMEHEHNE 3HAHUN U3 pa3HbIX pa3ziesoB. [ KaueCTBEHHBIX 3ajau IPHOPUTETOM SIBJISIOTCS 3aaHus Ha 00bACHEHUE/TIpeICKa3aHie MPOTEKAHUS
(bu3nUYeCcKuX ABJICHUN U MPOIIECCOB B OKPYKAIOIIEH XKU3HU, TpeOyrome Bbi0opa GU3NYeCcKO MOAETH AJIsl CUTYallMH MPAKTUKO -OPUEHTUPOBAHHOTO XapakTepa.

B cootBerctBum ¢ TpeboBanusiMu ®I'OC COO k maTtepuaibHO-TEXHUYECKOMY OOECIeUeHHI0 yueOHOro mpolecca Kype GU3NKU yriyoaéHHOTo ypOBHS
Ha YpOBHE cpeaHero oOmiero oOpazoBaHMs JODKEH H3ydyaTbcs B YCIOBUSAX NpPEIMETHOro kabOuHeta. B kabunere (u3MKM JOKHO OBITH HEOOXOJIMMOE
nabopaTopHOoe 00OpYJOBaHUE Ul BHINOJIHEHUS yKa3aHHBIX B IpOrpamMme Mo (pu3MKe y4eHHYECKHX OIBITOB, Ja0OpaTOpHBIX paboT U paboT MpakTHKyMa, a
TaKXe IeMOHCTPALMOHHOE 000pyI0BaHHE.

JleMoHCTpaloHHOe 000pyAoBaHUE (OPMUPYETCS B COOTBETCTBMM C NPUHIMIIOM MHHUMAIBHOM JOCTaTOYHOCTH M OOECIEeYMBAET IOCTAHOBKY
NEPEeUYMCICHHBIX B MporpaMMe MO (U3MKE KIIOUEBbIX JIEMOHCTPAIMil Ui MCCIEJOBAHUS H3YyYaeMbIX SBJICHUH M TPOILECCOB, AMIIMPUYECKUX U
(byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHIH.



JIaGopaTtopHoe 000pyIOBaHME ISl YIEHUYECKUX MPAKTHUECKUX pabdoT (GopMHUpYyeTcs B BUAE TEMATHUYECKUX KOMILJICKTOB M 00ECIIeUnBAETCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOydarommuxcs. TemaTHueckue KOMIUIEKTHI Ja0OpaTOPHOTO OOOpYNOBaHHS JOJDKHBI OBITH IOCTPOEHBI Ha KOMIUIEKCHOM
MCTOJIb30BAHNH aHAJOTOBBIX U IU(PPOBBIX MPUOOPOB, a TAKIKE KOMITBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BUJIE HU(PPOBBIX 1a00PaTOPHIA.

OCHOBHBIMH TIETISIMH U3ydeHHSI (PU3HKH B 0011eM 00pa30BaHUM SIBIISIOTCS:

dbopmMupoBaHHe HWHTEpeca W CTpeMJIeHHS OOyJalomMXcs K HAaydYHOMY HM3YYEHHUIO NPUPOJBI, PA3BUTHE HMX HMHTEIUICKTYAJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEM;

pa3BUTHE MPEACTABICHUN O HAYYHOM METO 1€ TIO3HAHUS U (POPMHUPOBAHHE HCCIIEIOBATEIHCKOTO OTHOIICHHUS K OKPYKAIOIIUM SIBJICHUSIM;

(hopMHpOBaHHE HAYYHOTO MUPOBO33PEHMSI KaK pe3ysibTaTa U3yu4eHUsl OCHOB CTPOEHUS MaTepuu U PyHIaMEHTaJIbHBIX 3aKOHOB (PM3UKU;

(dhopMHpOBaHHE YMEHUN OOBSACHATH SIBJICHUS C UCIIOJIb30BaHNEM (PU3UUECKUX 3HAHUHN M HayUHBIX JI0Ka3aTeJbCTB;

(hopMHpOBaHHE MPEACTABICHUN O poJid (PU3UKH JUISl pA3BUTHS JPYTUX €CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHil;

pa3BUTHE TPEACTABICHUM O BO3MOXHBIX chepax Oymymieil mpopecCHOHATBHON JESTENHHOCTH, CBSI3aHHBIX C (PU3UKOM, MOATOTOBKA K JaJbHEUIIIEM Y
00y4YeHUIO B 3TOM HaIlpaBJICHUU.

JlocTrkeHne STUX Lieleil oOecrieynBaeTcsl pELICHHEM CIEAYIOUIMX 3a/Jad B Ipolecce M3y4YeHHs Kypca (U3MKM Ha YpPOBHE CpEIHEro OOILero
o0pa3zoBaHUs:

npuoOpeTeHue cHucTeMbl 3HAHUN 00 OOmMX (U3MYECKHX 3aKOHOMEPHOCTSAX, 3aKOHAaX, TEOPHsIX, BKIIOYas MEXaHUKY, MOJIEKYIApHYIO (PU3HKY,
AIIEKTPOAUHAMUKY, KBAHTOBYIO (DU3UKY U JIEMEHTHI aCTPO(PU3UKY;

(dbopMHpOBaHHE YMEHHI MPUMEHATh TEOPETUUECKHE 3HAHUS Ul 00bSICHEHUS (PU3NUECKUX SBJICHHUM B IPUPOJIE U JUIS MPUHATHS MPAKTUUECKUX PEIICHUM
B IIOBCEIHCBHOM KH3HU,

OCBOEHHE CIOCOOOB pEIICHUs PA3IMYHBIX 3a/lad C SIBHO 3a/JlaHHOM (hM3HuYecKOoil MOJenblo, 3ajad, MOApPa3yMEBAIOLIUX CAMOCTOSITENIBHOE CO3JIaHHE
¢buznyeckoil MoJienu, aieKBaTHOM yCIOBUSAM 3ajjauu, B TOM YHCIIE 337a4 HHXEHEPHOIO XapaKTepa;

MOHUMaHue (PU3NUECKUX OCHOB M MPUHIIUIIOB JEHCTBUS TEXHUUYECKUX YCTPONUCTB U TEXHOJIOTUYECKUX MPOLIECCOB, UX BIMAHUS HA OKPYXKAIOUIYIO CPEay;

OBJIAJICHUE METOJIaMU CaMOCTOSITEJILHOTO IUIAHUPOBAHUS U TMPOBEACHHS (PU3MUECKUX OSKCIIEPUMEHTOB, aHalM3a W HHTEpHpeTanuu HHGOpMaluy,
ompezesieHus: JOCTOBEPHOCTHU MOJyYEHHOTO Pe3yabTaTa;

CO3JaHKE YCIOBUH JUIsl pa3BUTHSI YMEHHM MPOEKTHO-UCCIIE0BATENIbCKOM, TBOPUECKON AESITETbHOCTH;

pasBuTHE UHTEpeca K chepaM npodeccrnoHalbHOM NeATENbHOCTH, CBI3aHHOM ¢ (PU3UKO.

B cootBerctBun ¢ TpeboBanmsMu PI'OC COO yriyOn€HHBIM ypoBeHb HM3ydeHHUs ydeOHoro mnpenmera «®dusuka» Ha YpOBHE CpeAHEro oOImiero
o0Opa3oBaHus BEIOMpAETCsl 00yYaIOUTUMUCS, INIAHUPYIOIIMMHU MPOI0JDKEHHE 00pa30BaHus MO CIIEHUAIBHOCTIM (PU3UKO-TEXHUYECKOTO PO uIIs.

Ha u3yuenue ¢usuxu (yriyOi€HHBIA ypOBEHB) Ha YpOBHE cpenHero olmiero oopazoBanust orBoautcst 340 yacoB: B 10 kiacce — 170 yacoB (5 yacoB B
Hezeno), B 11 kmacce — 170 gacoB (5 4acoB B HEETIO).

[Ipenyaraemelii B mporpamme no ¢u3uKe MepeyeHb JTa00paTOPHBIX M MPAKTHYECKUX PA0OT SIBJISETCS PEKOMEHIOBaHHBIM, YYHUTENb JAElaeT BBIOOD
MIPOBEACHUS JIAOOPATOPHBIX PadOT U OMBITOB € Y4ETOM MHAMBHIYAIbHBIX 0COOEHHOCTEH 00yUaromuxcs.

COJEP)KAHUE OBYYEHUA



10 KJIACC
Pazpnen 1. HayuHnblii MeTOX MO3HAHUS IPUPOIBI.
dusznka — pyHIaMEeHTaIbHAs Hayka 0 mpupojie. HayuHslil MeTO 1 MO3HAHUS U METOBI UCCIIEAOBAHUS (PU3HUSCKUX SBICHUN.
DKCIEpUMEHT U TEOPHUs B TIpoIIecce Mo3HaHus pupoasl. Habmogenne u SkcepuMenT B (hu3nKe.
Crnioco0b1 m3Mepenns (U3NIECKUX BETMYNH (aHAJIOTOBBIE U IIU(PPOBBIC H3MEPUTEIbHBIE TPHUOOPHI, KOMITBIOTEPHBIE JATYMKOBBIE CUCTEMBI).
[TorpenrHocT M3MepeHni PU3MUECKUX BEINYHH (a0COTIOTHAS U OTHOCUTEINbHAS).
MonenupoBanue (GU3NYECKUX SBJICHUN U IPOLECCOB (MaTepUaIbHas TOUKa, aOCOIIOTHO TBEPAOE TENO, HAeaIbHAsl )KUKOCTb, UICAJIbHBIN ra3, TOUeUHbII
3apsn). ['unotesa. dusnueckuii 3aK0H, TpaHUIbl €ro npuMeHumMocTu. dusndeckas Teopusl.
Ponb u MecTo pusnku B GpopMUpOBaHNUN COBPEMEHHOM HayYHOU KapTUHBI MUpPa, B TPAKTUUECKON AESTEIbHOCTH JIIOIEH.
Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npakmuxym.
N3mepenue cuiibl TOKa U HANPSDKEHMS! B LIETIH IOCTOSIHHOTO TOKA MPU MOMOIIM aHAJIOTOBBIX U HU(POBBIX U3MEPUTENIBHBIX TPHUOOPOB.

3HaKOMCTBO ¢ 1IM(poBOI Taboparopueii mo pusuke. [Ipumeps! n3MepeHus GU3NUESCKUX BETUYUH TIPH MTOMOIIA KOMITBIOTEPHBIX JAaTYUKOB.
Paspnen 2. Mexanuka.

Tema 1. Kunemamuxka.

Mexannueckoe aBrxeHrne. OTHOCUTEIbHOCTh MEXaHUUECKOTO BMKEHUs. CrucTema oTcuéra.

[Ipsimas 1 oOpaTHas 3aa4u MEXaHUKU.

Paanyc-BexkTop MaTepuanbHON TOUKH, €r0 MPOEKIUN Ha OCU CUCTEMBI KOOpAUHAT. TpaekTopusl.

[lepemenienue, CKOpOCTh (CpeAHssl CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOpPEHHE MaTepuaibHOW TOYKH, UX MPOEKIHUHU HAa OCH CHCTEMbI KOOpAUHAT.
CroxeHune nepeMeeHnil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE M PABHOYCKOPEHHOE MNPSIMOJMHEHHOE ABM)KEHHE. 3aBUCHUMOCTh KOOPAUHAT, CKOPOCTH, YCKOPEHHUS M IIyTHU MAT€pUaJIbHOU TOYKU OT
BpEMEHH U UX rpaduKu.

CBoOosHOe mazeHue. YckopeHue cBoOoHOro najeHus. JIBimkenue Tena, OpOUIEHHOrO MO/ YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPAMWHAT, CKOPOCTH U
YCKOpPEHUsI MaTEepUaIbHOM TOUKH OT BPEMEHU U UX IpadUKH.

KpuBonuneiinoe npmwkeHue. J[BrkeHHEe MaTepHalbHOM TOYKM MO OKPY)KHOCTH. YTJOBas M JHHEWHas ckopocTh. llepuox u vactoTa oOpareHwus.
LlenTpocTpemuTenbHOE (HOpMAIIbHOE), KacaTellbHOE (TaHT'€HIIMATbHOE) U MOJTHOE YCKOPEHHE MaTepruaibHOU TOUKH.

Texnuueckne yCTpOHCTBa W TEXHOJIOTMUYECKHE MPOIECCHI: CIUAOMETp, IBW)KCHHME CHApSIOB, IEMHbIC, IIecTepéHYaThle W PEMEHHBIE Iepenayd,
CKOPOCTHBIE JIU(PTHI.

Hemoncmpayuu.

Mogenb cucteMbl OTCUETA, UILTFOCTPALIMS KWHEMAaTUYECKUX XaPAKTEPUCTUK JIBHKEHUSI.
CnocoObl UCCIIeTIOBaHUS JBHXKCHUI.

NnnrocTpanus npeaenbHOro nepexoja 1 i3MepeHue MrHOBEHHOM CKOPOCTH.
[IpeoOpazoBanue IBUKEHHIA C UCTIOIH30BAHUEM MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.



Habnronenue nBuxeHus Tena, OpomeHHOro Mo YoM K TOPU30HTY U TOPU30HTAIBHO.

HanpaBiieHne ckopocTH Npy ABMKEHUU 110 OKPY>KHOCTH.

[IpeoOpazoBanme yrioBoi CKOPOCTH B PEAYKTOPE.

CpaBHeHHE MyTel, TpaeKTOPUH, CKOPOCTEN ABUKEHUS OJTHOTO U TOTO K€ TeJla B Pa3HbIX CUCTEMaX OTCUETA.

Yuenuueckuit sxcnepumenm, nabopamopnsvie pabomul, npakmuxym.

N3ydeHne HepaBHOMEPHOTO JBUKEHHUSI C LIENIbIO ONIPEIENCHUS] MTHOBEHHON CKOPOCTH.

N3mepenue yckopeHust IpH NPSMOJIMHEHHOM PaBHOYCKOPEHHOM JIBU’KEHUU 110 HAKJIOHHOM MJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH ITyTH OT BPEMEHU MPU PABHOYCKOPEHHOM JIBHUKEHHH.

N3mepenue yckopeHust cBOOOIHOTO MaieHust (PEKOMEHI0BAHO MCTOJb30BaHue MUGPOBOH JTabopaTOpun).

N3ydeHnue nBukeHus tena, OpolIeHHOro ropu30HTaNbHO. [IpoBepka runoressl 0 NpsAMON NMPONOPLMOHATBHON 3aBUCUMOCTH MEX/Y AaJbHOCTBIO MO JIETA
Y HAYAJIbHOW CKOPOCTHIO TEJA.

N3ydeHue nBuKEeHMs TeJa 10 OKPYKHOCTH C MMOCTOSIHHOM MO0 MOJYIIO CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH NEepHoa 00paIieHnsi KOHHYeCKOro MasiTHUKA OT €ro IMapamMeTpoB.

Tema 2. /lunamuxa.

[lepsriii 3akoH HetoTona. MHepunanbHble cucteMbl oTcuéra. [Ipuniun otHocutensHocTy [anunes. HennepuuanbHble cucTeMbl OTcuéra (OnpeaeneHue,
MIPUMEPBHI).

Macca tena. Cuna. [IpuHIMN Cynepno3uivy Cui.

Btopoii 3akon HeloTOHA 1j11 MaTepuaibHON TOUKH.

Tpetuii 3akoH HploTOHA 1719 MaTepUaibHbBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHUS. DKBUBAJIECHTHOCTh I'PAaBUTALIMOHHON U HHEPTHON MacCCHI.

Cuna TskecTH. 3aBUCUMOCTh YCKOPEHHS CBOOOJHOTO MaJieHUsl OT BBICOTHI HaJ MOBEPXHOCTHIO IJIAHETHI U OT reorpaduueckoil mupoTsl. JBuxkeHHe
HeOeCHBIX TeJ U UX clyTHUKOB. 3akoHbl Keruiepa. [lepBas kocMudeckasi CKOpPOCTb.

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

Cuna tpenusa. Cyxoe Tpenue. Cuiia TpeHHs CKOJbKEHHs U cuiia TpeHus nokos. Kosddunuent tpenus. Cuna cOnpoTUBICHUS NIPU JBWKEHUH Telia B
AKUJKOCTU WM rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO JIBMXKCHHUS.

HaBnenue. ['ugpocrarnueckoe nasiuenue. Cuna Apxumena.

TexHuueckre ycTpoicTBa U TEXHOJOTUYECKHUE MPOUECCHI: MOJIINITHUKN, JBUKEHNE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpayuu.

HaGnronenue nBrxeHHs Tell B MHEPUHMAIbHBIX M HEMHEPIUATBbHBIX CUCTEMAaX OTCUETA.

IIpyHIMI OTHOCHUTENBHOCTH.

Kauenue 1Byx HUIMHAPOB WM IIAPOB Pa3HOM MAcChl C OJMHAKOBBIM YCKOPEHHEM OTHOCHUTEIBHO HEMHEPIIMAIBHON CUCTEMBI OTCUETA.

CpaBHEHHE paBHOACHCTBYIOIIEH TPHIIOKEHHBIX K TETY CHJI C IPOM3BEIEHUEM MaccChl TeJla Ha €r0 YCKOPEHUE B MHEPLIUAJIBHOM cHUCTEME OTCUETA.

PaBeHCTBO Cuil, BO3HUKAIOLIUX B PE3YIbTATE B3AaUMOACHCTBUS TEIL.



N3mepenne Macc no B3anMOJICUCTBHIO.

HesecomocTs.

Bec Tena npu yckopeHHOM NOAbEME U NIa/ICHUN.

IleHTpOOCIKHBIC MEXaHU3MBI.

CpaBHEeHHE CUJT TPEHUS TIOKOSI, KAUEHUS U CKOJIb)KEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie pabomel, npakmuxym.

N3mepenue paBHOAECHCTBYIOIIEH CUIT IPU ABUKEHUU OpyCKa MO HAaKJIOHHOM IUIOCKOCTH.

[IpoBepka runoTe3bl 0 HE3aBUCUMOCTH BPEMEHH JIBUYKEHUS OpyCKa [0 HAKJIOHHOMW MJIOCKOCTH Ha 3a/laHHOE PACCTOSIHUE OT €r0 MacChl.

HccnenoBanue 3aBUCUMOCTH CUJT YIIPYTOCTH, BOSHUKAIONINX B MPYKUHE U PE3MHOBOM 00paslie, OT UxX AepopMaiuu.

N3yuenne nBUKEHHsI CUCTEMBI TE€J, CBSI3aHHBIX HUTBIO, IEPEKUHYTOM uepe3 JErkuil OJI0K.

W3mepenne kodpuiinerTa TpeHUs 1Mo BeNUYHHE yriioBoro kodddummenta 3aBucumoct Frp(N).

UccnenoBanue nBmxeHus: Opycka 1o HaKJIOHHOM IIOCKOCTH C MEPEMEHHBIM KO3(PPUIIMEHTOM TPEHHUSL.

W3ydeHue nBuKeHMs rpy3a Ha Baly C TPEHHEM.

Tema 3. Cmamuka meépoozo mena.

AbcomoTHO TBEpHoe Teno. [locTynarensHoe M BpallaTelbHOE JBUKEHHE TBEPAOTO Teaa. MOMEHT CHIIbI OTHOCUTENIBHO OCH BpaleHus. [1nedo cuiisl.
CrnosxeHune cwi, IpUIOKEHHBIX K TBEpAOMY Teny. LleHTp TsxecTu Tena.

YcnoBus paBHOBECHS TBEPIOTO TENA.

YcroitunBoe, HEYCTOMYHMBOE, O€3pa3InyHOE PaBHOBECHE.

TexHudeckne yCTpONCTBA M TEXHOJOTHYECKHE NTPOLIECCHI: KPOHIUTENWH, CTPOUTEIbHBIN KPaH, PEIIETYaThle KOHCTPYKLIUH.

Jemoncmpayuu.

YcioBus paBHOBECHSL.

Bunel paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnvie pabomul, npaKmuKym.

HccnenoBanue yclioBui paBHOBECHS TBEPAOIO TeJA, UMEIOIIETO OCh BPALLCHUS.

KoHcTpynpoBaHne KpOHIITENHOB U pacy€T CUJl YIPYTOCTH.

W3ydyeHne ycTOHYMBOCTU TBEPIOTO TEJIa, UMEIOLIET0 IUIOIIA/b OTIOPHI.

Tema 4. 3akonvi coxpanenun ¢ Mmexanuxe.

NMiynsc MaTepuanbHONW TOUKH, CUCTEMBI MaTEpUANIBHBIX TOUEK. L{eHTp Macc crucTeMbl MaTepualIbHBIX TOUeK. Teopema o IBMKEHUH LIEHTpa Macc.

WMiynbec crilbl M U3MEHEHHME UMITYJIbCA TENa.

3aKOH COXpaHEHMS UMITYJIbCA.

PeakTuBHOE nBMKEHNE.

MowMmeHT nMIyasca MaTepuanbHON Toukd. [IpeacraBienue o cCOXpaHEHNH MOMEHTA UMITYJIbCa B LIEHTPAJIBHBIX MOJISX.

PaboTa cuibl Ha MaJIOM 1 Ha KOHEUHOM iepemenieHnu. I'paduyeckoe npeacraBieHne paboTsl CUIIBL.



MOIIHOCTD CHUIIBL.

Kunernueckas sHEprusi MaTepuaibHOM Touku. Teopema 006 N3MEHEHNN KHHETUYECKOH SHEPTUH MaTepHaIbHONU TOUYKH.

[TorenumansHbe U HETIOTEHIMATbHBIE CHIIbL. [loTeHnmanbHas sHeprus. [loTeHnmanbHas sHeprus yrnpyro aegopMupoBanHON Npyx uHbI. [loTeHIManb Hast
SHEprus Tejla B OJHOPOJHOM IpaBUTALIMOHHOM moJie. lloTeHnuanbHas sHeprus Tejaa B IPaBUTALMOHHOM IIOJI€ OJHOPOJHOrO Hiapa (BHYTpU M BHE IIapa).
Bropas kocMuueckas CKopocTb. TpeThss KOCMUYECKast CKOPOCTb.

CBs13b pabOTHI HEMTOTEHIIUAIBHBIX CHJI C I3MEHEHHUEM MEXaHMYECKOW SHEPTHH CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHHMYECKOW YHEPTUH.

Yipyrue u Heylpyrue CTOJIKHOBEHMUS.

VYpaBHenue bepHyinu 115 uaeanbHOM JKUAKOCTH KaK CIEACTBUE 3aKOHA COXPAHEHUS MEXAHUYECKOUW SHEPTUH.

Texnuueckue ycTpoilcTBa U TEXHOJIOTMUYECKUE MPOLIECCHI: IBUKEHUE PaKeT, BOJOMET, KONEP, MPYKUHHBII MUCTOJIET, TUPOCKOI, (PUT'YpHOE KaTaHUE Ha
KOHBKaXx.

Jemoncmpayuu.

3aKOH COXpaHEHUs UMITYJIbCA.

PeaxkTnBHOE IBIDKEHUE.

N3mepeHne MOIHOCTH CUITBL.

W3meneHnue sHEpruM Teja npu COBEpIIEHUN PabOTHI.

B3anmHbIe TpeBpallieHus KWHETUYECKOW U MOTEHIIMAIBbHOW SHEPTUi PU IEUCTBUU HA TEJIO CHJIBI TSXKECTH M CUIIbI YIIPYTOCTH.

CoxpaHeHue dHepruu Npu cBOOOJHOM Ta/ICHUU.

Yuenuueckuit sxkcnepumenm, nadbopamopmuvie pabomot, npaKmuKym.

N3mepenune ummnynsca Tena no TOpMO3HOMY IYTH.

W3mepenue cuiibl TATH, CKOPOCTH MOJIEIH AIEKTPOMOOUIISI U MOIIIHOCTH CUJIBI TSTH.

CpaBHEHME U3MEHEHHS UMITYJIbCA TEJIA C UMITYJIbCOM CHJIBL.

HccnenoBanue coxpaHeHUs: UMITyJIbCa PU YIPYTOM B3aUMOJICHCTBUH.

N3mepeHne KNHETUYECKOW SHEPTUH Tejla IO TOPMO3HOMY IYTH.

CpaBHeHHE U3MEHEHHS MOTEHIINAILHON SHEPrUU NMPYKUHBI ¢ pabOTON CHUIIBI TPEHUSL.

Omnpenenenre pabOTHI CHIIBI TPEHUS MPU JBMXKCHUHU TEJa M0 HAKIIOHHOW TIOCKOCTH.

Pa3pnen 3. MoJiekyasipHas Gpu3MKa 1 TEPMOJAMHAMMKA.

Tema 1. Ocnogvl MONEKYNAPHO-KUHEMUYECKOU MeopUU.

OcHOBHBIE TOJIOKEHUS MoJIeKyasipHO-KuHeTndeckoi Teopun (MKT), ux ombiTHoe oOocHoBanue. uddys3us. bpoyHoBckoe nBmxeHue. Xapaktep
JBUKCHHS] U B3aMMOJICUCTBUS YacTHUIl BellecTBa. MoJENu CTPOCHHUS Ta3oB, KUIKOCTEH W TBEPIBIX TEN U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATHUX
Mozeneld. Macca u pazmeps! Mosiekyln (atomoB). KonnuectBo Bemectsa. IloctostHHas ABoraapo.

TennoBoe paBHOBecue. Temmneparypa u criocoos! e€ usmepenus. lllkana temneparyp Llenbcust.

Moenp ueanbHOro ra3a B MOJIEKYJIIPHO-KUHETUUECKOW TEOPUHU: YaCTULBI ra3a ABHKYTCS XaOTUYECKH U HE B3aUMOJICUCTBYIOT JIPYT C IPYTOM.



I"a3oBbIe 3aKoHBIL. YpaBHeHne MenaeneeBa—Kuanelipona. AGcontoTHas temneparypa (mkana remnepatyp KensBuna). 3akon lansTona. M3omporeccs B
UeaTbHOM rase C MOCTOSHHBIM KOJIMYECTBOM BellecTBa. | padudeckoe npencraBieHre H30IPOLIECCOB: U30TepMa, H30X0pa, u300apa.

CBs13p MEXy AAaBJIEHUEM U CpPEeIHEN KMHETUYECKOW dHEPruel MocTynaTeIbHOTO TEIUIOBOrO ABMKEHUS MOJIEKYI MI€AIbHOTO ra3a (OCHOBHOE YpaBHEHHE
MOJIEKYJISIPHO-KUHETUYECKON TEOPUH UJICAIBHOTO Iasa).

CBs3b aOCOJIIOTHOW TEMIEpaTypbl TEPMOJMHAMUYECKON CHCTEMBI CO CpeJHEH KHHETHUYECKOW SHEepruel MOCTYNaTebHOTO TEIUIOBOTO JBIKECHHS €&
YacTHULL.

Texnuueckue ycTpoHCTBa U TEXHOJOTHYECKHE MPOLIECCHI: TEPMOMETP, OapoMeETp, NOJyYEeHHE HAHOMATEPUAIIOB.

Jemoncmpayuu.

Monenu 1BUKEHUS 4acTUI BEIIECTBA.

Mogenb OpOyHOBCKOTO JIBHIKECHHSL.

Buneoponuk ¢ 3anuchio peabHOro OPOYHOBCKOTO JIBUYKEHUSI.

Huddy3us xxunkocreil.

Monens onbita LlTepHa.

[IpuTsxeHne MONEKYII.

Monenu KpUCTaNIMYECKUX PEeIIETOK.

Habmonenue u riccnenoBanue U30MpoIIECCOB.

Yuenuueckuit sxkcnepumenm, nadbopamopmuvie pabomot, npaKmuKym.

HccnenoBanue mpoliecca yCTaHOBJICHHS TETUIOBOTO PABHOBECHS MPHU TETUIOOOMEHE MEXKTy TOPSYEH M XOJI0THON BOJIOM.

N3yuenune n3orepMuyeckoro mnpoiecca (PEKOMEHI0BAaHO UCIOJIb30BaHUE ITU(POBOI JTaOOpaTOPHH ).

N3yuenue n30X0pHOro mporecca.

N3yuenue nzobapHOTO Mpoiiecca.

[IpoBepka ypaBHEHUS] COCTOSIHUSL.

Tema 2. Tepmoounamuxa. Tennosvie mawiunol.

Tepmoaunamuueckas (T/l) cucrema. 3amanue BHEIIHUX YCIOBUH Ui TEPMOJIMHAMUYECKON crcTeMbl. BHelIHre U BHyTpeHHUE napameTpsl. [lapameTpsr
TEPMOJMHAMUYECKON CUCTEMBI KaK CPEAHNE 3HAYEHUS BEIMYMH, OMKUCHIBAIOIINX €€ COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe nHauano repmoauHamuku. CaMONpOU3BOJIbHAS peaKCalisl TEPMOJIUHAMUYECKON CUCTEMBI K TEIIJIOBOMY PaBHOBECHIO.

Mogenp uaeanbHOro raza B TEPMOJMHAMUKE — CUCTEMa ypaBHEHUMW: ypaBHeHHE MennaeneeBa—KiianeilpoHa u BbIpaKeHUE IJIs1 BHYTPEHHEH 3HEPrUU.
VYci0BHS NPUMEHMMOCTH 3TOM MOJIENM: HHU3Kas KOHLEHTpPALUs YacTHl], BBICOKHE TeMIlepaTypbl. BblpakeHue [Uisi BHYTPEHHEHW JHEPrUU OJHOATOMHOTO
UJICATIHOTO Ta3a.

KBazucratnueckne u HECTaTUUECKUE TIPOLIECCHI.

OneMeHTapHas paboTa B TepMoIMHaMUKe. Beruucinenue paboTsl 1o rpaduky npoiecca Ha pV-auarpaMmme.

Tennonepenaya kak cnoco0 U3MEHEHUs BHYTPEHHEH SHEPTrul TEPMOAMHAMUYECKOHN cucTeMbl 0e3 coBepiieHus paboTsl. KOHBEKIS, TEMIONPOBOJHOCTD,
U3JIyYEHHUE.



KommuectBo Temnotel. TemnoémkocTs Tena. YaenpHas M MOJISIpHas TEIUIOEMKOCTHM BellecTBa. YpaBHeHHe Maiiepa. YnuenpHas TeEIIoTa CrOPAHMS
ToruBa. Pacuér KomuvecTBa TEIUIOTH MpH Teruionepenade. [lonsatue 06 aanadatHOM mpoliecce.

[lepBbIii 3akOH TepMOAMHAMHKH. BHyTrpennsst sHeprus. KoamuectBo TemnoTel M paboTa Kak Mepbl HM3MEHEHHMS BHYTPEHHEH JHEpruu
TEPMOJIMHAMUYECKON CUCTEMBI.

Bropoii 3ak0H TEpMOJUMHAMMKHU JUIsI PABHOBECHBIX MPOLECCOB: YEpPEe3 3aJJaHHOE PABHOBECHOE COCTOSHUE TEPMOIMHAMHUYECKON CHUCTEMBI MPOXOJIUT
eAMHCTBEHHas anuabaTta. AOCOIIOTHAs TeMIlepaTypa.

Bropoii 3aKk0H TEpMOJMHAMUKHU Ui HEPABHOBECHBIX MPOIECCOB: HEBO3MOXHO IEpeaaTh TEIUIOTY OT OoJjiee XOJOIHOTO Tela K Ooyiee Harperomy 0Oe3
koMmreHcanun (Knaysuyc). HeoOpatumMocTh MpHpOIHBIX IPOLIECCOB.

[Tpuniumne! geiictBus TermoBbix mamuH. KIT/I.

MakcumanbHoe 3Hauenue KII. [ukn Kapno.

DKOJIOTHYECKHE aCTIEKThl UCIIOJIb30BaHUsI TEIJIOBBIX JBUTaTeliell. TermioBoe 3arps3HeHHe OKPYKAIOIIEH Cpeibl.

Texnuueckue ycTpoHWCTBa U TEXHOJOTUYECKHE MPOIIECCHI: XOJOAWIBHUK, KOHAUIIMOHED, AU3ENbHBIN U KapOIOpaTOpHBIN ABUraTeNH, apoBas TypOuHa,
MOJIyY€HUE CBEPXHU3KUX TEMIIEpATyp, YTHIN3ALUS «TEIIOBBIX» OTXO0JI0B C UCIOJIB30BaHUEM TEIJIOBOTO HAcOCa, YTHIIM3AIMs OMOOPraHUYECKOT O TOIUIMBA JJIs
BBIPAOOTKH «TEIIJIOBOW» U AJIEKTPOIHEPTHH.

Hemoncmpayuu.

N3menenue temnepatypsl pH ainadaTHYeCcKOM pacIlIupEHUH.

Bo3nymiHoe orauao.

CpaBHEHHE YIEIbHBIX TEMIOEMKOCTEHN BEILIECTB.

CriocoObl U3MEHEHUST BHYTPEHHEH SHEPTHH.

HccnenoBanue annabaTHOro mpoiecca.

KommnbroTepHble MOJI€IHN TEIIOBBIX JBUTATENEH.

Yuenuueckuit sxkcnepumenm, nadbopamopuvie pabomot, npaKmuKym.

N3Mepenne yaenbHOM TeI0EMKOCTH.

HccnepoBanue npoliecca OCThIBaHUS BELIECTBA.

HccnenoBanue annabaTHOro mporecca.

N3yueHnune B3auMOCBSI31 SHEPTUU MEKMOJIEKYISIPHOTO B3aUMOICUCTBUS U TEMIIEPATYPhl KUTICHHUS )KUJKOCTEH.

Tema 3. Azpecammnvie cocmoanusn eeuwiecmea. Pazoevie nepexoou.

ITapooGpazoBanue u KoHAeHcanus. VicnapeHue u kunenue. Y aeabHas TerioTa napooopa3oBaHusl.

Hacplennele n HeHachlleHHbIE TTapbl. KauecTBEHHAs 3aBUCHMOCTD INIOTHOCTH U JABJIEHHs HACBILIEHHOTO NIapa OT TEMIIEPATypbl, UX HE3aBUCUMOCTb OT
00BbEMa HACHIILIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATyphl KUIIEHUS OT AABJICHUS B )KUJIKOCTH.

BrnaxxHocTb Bo3ayxa. AGCOIIOTHAs U OTHOCUTEIbHAS BIAKHOCTb.

Teépnoe Teno. Kpucrammmueckue u amopdHble Tena. AHM30TPONUS CBOMCTB KpucTaioB. [lmaBnenue u Kpuctaumzauus. YjaelabHas TeIUIoTa
rianeHust. CyOnumarus.



Hedopmanmu BEpHOTO Tena. Pactsikenne u cxxarue. Cnsur. Moayns FOura. [penen ynpyrux nedopmanuii.

TennoBoe pacmmpenne >KUIKOCTeH U TBEPABIX Tell, 00bEMHOE U JTUHEHHOE paclIMpeHre. AHMAPMOHU3M TEIUIOBBIX KOJIeOAHHMI YacTHIl BEIIECTBA Kak
IIPUYMHA TEIUIOBOTO pacIIUpEeHUsl Tell (Ha KAaUECTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEprun B (pa30BBIX MEPEX0ax.

VYpaBHeHHE TEIUIOBOTO OasiaHca.

[ToBepxHocTHOEe HaTsmkeHue. Koadduument noBepxHocTHOro HarskeHus. Kanusuigpubie sBiaeHus. JlaBiieHue Moja HMCKPUBIEHHOM IHOBEPXHOCTHIO
xunkoctu. @opmyna Jlannaca.

TexHuueckue ycTpoHCTBA U TEXHOJOTUUYECKHE MPOLIECCHI: )KUJKUE KPUCTAIUIbI, COBPEMEHHbIE MaTepHAaIbI.

Jemoncmpayuu.

TennoBoe pacmmpeHue.

CBoiicTBa HaCHIIIEHHBIX [1APOB.

Kunenne. Kunenue npu noHM>KEHHOM JaBJICHUH.

W3mepenue cuiibl MOBEPXHOCTHOTO HATSKEHUS.

OnBITHI C MBUIBHBIMH IJIEHKAMU.

CmauuBanue.

Kanwnnsipueie siBneHust.

Moeny HEHEIOTOHOBCKOM YKUIKOCTH.

CriocoObl U3MepeHus BIaKHOCTH.

HccnenoBanue HarpeBaHus U MUIABJICHHS KPUCTAILIMYECKOTO BEILIECTBA.

Buasr nedopmaruii.

Hab6nronenue mansix aedopmariuii.

Yuenuueckuit sxkcnepumenm, nadbopamopuvie pabomot, npaKmuKym.

N3ydeHune 3akOHOMEPHOCTE UCTTapEHUS )KUIKOCTEH.

N3mepenue yaenbHOM TEMIOTHI IJIABJIEHUS JIbJA.

N3yueHue cBOWCTB HACHIIIEHHBIX TAPOB.

N3mepenue abCONIOTHOMN BIaXKHOCTH BO3/IyXa U OI[EHKA MacChl apOB B IOMEIIECHUU.

N3mepenue kodpduirienTa moBEpXHOCTHOTO HATHKEHUS.

N3mepenune moayns FOnra.

HccnenoBanue 3aBUCUMOCTH JieopMalMi Pe3MHOBOT0 00pasiia OT NPHIIOKEHHON K HEMY CHIIBI.

Pasnen 4. DiiekTpoamHaMuka.

Tema 1. dnekmpuueckoe none.

OnexTpu3anus TeJl U €€ MPOSBICHUA. DJIEKTpUYEeCKUH 3apsia. [IBa BHIA AIIEKTpUUECKUX 3apsaoB. IIpoBOIHUKM, IUAIEKTPUKU U TNOITYIPOBOIHMKH.
DOneMEHTApHBIN MEKTPUUIECKHUH 3apsil. 3aKOH COXPAHEHHUs MIEKTPUUYECKOTO 3aps/ia.



B3aumoneiictBue 3apsinoB. Toueunsie 3apsabl. 3akoH KynoHa.

Onexrpuueckoe nojue. Ero aelicTBue Ha 3JIEKTPUUECKUE 3apsibl.

Hanpsoxéanocts anekrpuyeckoro nois. [IpoOusrii 3apsin. JInHun HanpsHKEHHOCTH 3JIEKTPUIECKOTO 1ost. OTHOPOTHOE STEKTPUIECKOE TOJIE.

[loTeHIMaTBHOCTD IEKTPOCTATUYECKOTO MOJIsl. Pa3HOCTh MOoTeHIMANOB U HanpsbkeHue. [loTeHnnanbHast sHeprus 3apsaa B AIEKTPOCTATUYECKOM IIOJIE.
[ToTeHuman snekTpocTaTuyeckoro noJig. CBsA3b HANPsSKEHHOCTU IOJISI M PA3HOCTU MOTEHIMAJIOB Ul 3JEKTPOCTATUYECKOro Mosl (Kak OJHOPOJHOIO, TaK U
HEOHOPO/IHOTO).

[IpuHIMI cynepno3uuu 3IEKTPUUECKUX MOJIeH.

[Tone Toueunoro 3apsna. [lone paBHOMepHO 3apspkeHHOM cdeprl. [lose paBHOMEpHO 3apsikeHHOTO Mo 00BEMY miapa. [lone paBHOMEpPHO 3apsiKEHHON
0eckoHeYHOM MmiIockocTH. KapTuHbl TMHMI HAPsDKEHHOCTH STUX MOJIEH M SKBUIOTEHIIUAIBHBIX TOBEPXHOCTEH.

[IpoBOJHUKY B 3JIEKTPOCTATUYECKOM T10JIE. Y CIIOBUE PAaBHOBECUS 3apsi/IOB.

JIMBIEKTPUKH B AJIEKTPOCTATUYECKOM TToJie. J{ManeKkTprudeckas NpOHUIIAEMOCTh BEIIECTBA.

Konpnencarop. D1meKTpo€MKOCTh KOHAEHCATOPA. DJIEKTPOEMKOCTD INIOCKOTO KOHIEHCATOpA.

[TapannensHoe coequHeHne KoHAeHcaTopoB. [locienoBaTenbHOE cCOeAMHEHNE KOHEHCATOPOB.

DHeprus 3apsHKEHHOr0 KOHAEHCaTopa.

JIBr>KeHre 3apsKE€HHON YaCTUIIbI B OJTHOPOJHOM BJIEKTPUYECKOM TIOJIE.

Texnuueckue ycTpoHCTBAa M TEXHOJOTHYECKHE IMPOLIECCHI: ANEKTPOCKOI, IEKTPOMETP, IEKTPOCTATHUECKas 3alluTa, 3a3eMJICHHE AJIEKTPOIpUOOpOB,
KOHJIeHCaTOPbl, TeHepaTop Ban ne ['paada.

Hemoncmpayuu.

YCTpolCcTBO M MPUHIUIT IEUCTBUS SJIEKTPOMETPA.

DIEeKTpUYECKOE I0JIE 3aPSHKCHHBIX IIAPUKOB.

DIEeKTpUYECKOE M0JIE IBYX 3apsKCHHBIX TUIACTHH.

Monens anekTpocraTuueckoro reueparopa (Ban ne I'paada).

[IpoBOAHMKY B 3INEKTPUUECKOM HOJIE.

DneKkTpocTaTU4ecKas 3aliuTa.

VYeTpoiicTBO U IeHiCTBUE KOHIEHCATOPa MOCTOSIHHOM U IEPEMEHHOU EMKOCTH.

3aBUCUMOCTB AIIEKTPOEMKOCTH INIOCKOTO KOHJIEHCATOPa OT IUIOIIA/IU IIACTUH, PACCTOSHUSA MEKY HUMH U IUAJIEKTPUUECKON IPOHULIAEMOCTH.

DHeprus MEeKTPUIECKOro MOJIs 3apsHKEHHOTO KOHJIEHCATOPA.

3apsiaka ¥ pa3psKa KOHIAECHCATOpa Yepe3 PeE3UCTOP.

Yuenuueckuit sxcnepumenm, nadopamopnvie pabomut, npaKkmuKym.

Onenka cul B3aMMOJEMCTBUS 3apsyKEHHBIX TEll.

HaGnronenue npeBpalieHns 3HEPruu 3apsyKeHHOT0 KOHAECHCATOPa B SHEPTUIO U3ITyYSHHsI CBETOIMO/IA.

W3ydeHne npoTekaHus TOKa B LIETH, COAEPKaLIENl KOHEHCATOP.

Pacnpeznenenne pa3HOCTH MOTEHIMAJIOB (HAMPSDKEHMS) TIPU TOCJIEA0BATEIIEHOM COSJMHEHUHN KOHIEHCATOPOB.



HccnenoBanue paspsja KOHJIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoannwlit IneKmpuyecKuil mokx.

Cuna toka. [TocTosiHHBIN TOK.

VYcnoBus cylecTBOBaHUS MOCTOSIHHOTO AJIeKTpruueckoro Toka. Mcrounuku toka. Hanpsoxenune U u DIC E.

3axon Oma Juid yyacTKa LenH.

DNEKTPUUYECKOE COMPOTUBIIEHNE. 3aBUCUMOCTb COIPOTUBIICHUSI OJJHOPOIHOTO MPOBOJAHUKA OT €r0 JJIMHBI U IUIOIIAIU MTONEPEYHOr0 CEUeHUs. Y IeIbHOE
COINPOTHBJICHUE BEILIECTBA.

[TocnenoBarensHOE, NapauIeIbHOE, CMEIIAHHOE COEIMHEHNE MPOBOIHUKOB. Pacuér pa3BeTBIEHHBIX AekTpruueckux neneil. [Ipasuna Kupxroga.

Pabora snexrpuyeckoro toka. 3akoH J[xoyna—Jlenna.

MOIIHOCTb 31EKTPUYECKOTO TOKA. TertoBasi MOIIHOCTD, BbIJIENsI€Mast Ha PE3UCTOPE.

O/1C u BHYTpEHHEE CONPOTHBICHHE UCTOYHMKA TOKAa. 3akoH OMa A NOJHOW (3aMKHYTOM) 3JEKTpUUYecKOM Ienu. MOIHOCTh HMCTOYHUKA TOKA.
KopoTtkoe 3aMbikanue.

Konpnencarop B 1ienu NOCTOSTHHOTO TOKA.

Texnuueckue ycTpoHCTBa U TEXHOJOTHUYECKHE MPOIIECCHI: aMIIEPMETP, BOJILTMETP, PEOCTAT, CUYETUUK AIIEKTPUUECKON SHEPTUH.

Hemoncmpayuu.

W3MepeHne cuiibl TOKA U HANIPSKEHUSL.

HccnenoBanue 3aBUCUMOCTH CUJIbI TOKA OT HANPSDKEHUS AJIs1 pe3UCTOPA, JIaMIIbl HAKAJIMBAHUS U CBETOANO/A.

3aBHCHUMOCTb COIIPOTHUBIICHHS LIMJIMHIPUYECKUX TPOBOJAHUKOB OT JUIMHBI, TUIOIAAN MONEPEYHOI0 CEYEHUs U MaTeprana.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA OT COIIPOTUBIICHUS IPU IIOCTOSHHOM HalpsKEHUH.

IIpsimoe usmepenue DJC. KopoTkoe 3aMblkaHHE TalbBAHUYECKOTO 3JIEMEHTA U OLICHKAa BHYTPEHHETO COMPOTUBIICHHUS.

Crioco0Obl coeMHEHUsT ICTOYHUKOB Toka, DJIC Oarapeii.

HccnenoBanue pa3sHOCTH OTEHIIMAIOB MEX /1y IIOJFOCAMU UCTOYHMKA TOKA OT CHJIBI TOKA B LIEMH.

Yuenuueckuit 3xcnepumenm, nabopamopnuie pabomol, nPAKMUKYM.

HccnenoBanue cMEIIaHHOTO COEAMHEHHs PE3UCTOPOB.

W3MepeHune yieabHOro COpoOTUBIICHHS TPOBOIHUKOB.

HccnenoBanue 3aBUCUMOCTH CUJIbI TOKA OT HANIPSDKEHUS JUIS JIaMITbl HAKaJIUBaHUS.

VYBenudeHue npejiesna u3MepeHus amrnepmerpa (BoJabTMETpPa).

N3mepenne 3/1C 1 BHYTPEHHETO CONPOTUBIICHUS HCTOYHMKA TOKA.

Hccnenosanue 3aBucumoctu J/[C raJlbBaHUUECKOr0 3JEMEHTA OT BPEMEHH IPU KOPOTKOM 3aMbIKaHHH.

HccnenoBanue pa3HOCTH MOTEHIMAIOB MEKY IIOJIIOCAMU UCTOYHHUKA TOKA OT CHJIBI TOKA B LIETIH.

HccnenoBanue 3aBUCUMOCTH NOJIE3HOM MOIITHOCTH UCTOYHMKA TOKA OT CUJIBI TOKA.

Tema 3. Toku 6 paznuunvlx cpeoax.



DnexTpuyecKas MPOBOJUMOCTb PA3JIMYHBIX BEIIECTB. DJIEKTPOHHAs MPOBOJUMOCTb TBEPABIX METAUIOB. 3aBUCUMOCTb CONPOTHBIIEHUS METAUIOB OT
TeMmIiieparypbl. CBEpXIIPOBOJUMOCTb.

OnexTpuuyeckuil TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX IIyYKOB.

[TonynpoBoanuku. CoOCTBEHHAsI U IPUMECHASI TPOBOJUMOCTh OIYIPOBOIHUKOB. CBoiicTBa p—N-niepexoa. [loaynpoBogHIKOBBIE TPUOOPHI.

DNEKTpUUYECKUH TOK B 3JIEKTPOIUTAX. DIEKTPOJIUTUUECKAS TUCCOLMALINS. DIEKTPOIn3. 3akoHbl Papajest 11 3JIEKTPOIU3a.

DnexTpuueckuil ToK B razax. CaMOCTOSITENIbHBIN U HECAMOCTOSTENbHBIN pa3ps. Pasinunble THUIBI caMOCTOSATENILHOTO pa3psaaa. MoinHus. [lnasma.

TexHuueckue ycTpoHCTBa U MPAKTUYECKOE MPUMEHEHHE: ra30pa3psiiHble JIaMIIbl, JJIEKTPOHHO-Iy4eBasl TpyOKa, MOIYyIpOBOJAHUKOBBIE IPUOOPHI: U0,
TpPaH3UCTOpP, POTOANOMA, CBETOINO/I, TaJIbBaHUKA, pa)UHUPOBAHUE ME/IH, BBHIIUIABKA AIFOMUHUS, DJIEKTPOHHAS MUKPOCKOTIHSL.

Jemoncmpayuu.

3aBUCUMOCTb CONPOTHUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB AIIEKTPOJIUTOB.

3akoHbI 3nekTponn3a Papanes.

HckpoBoii pa3psa 1 IpOBOJUMOCTh BO3yXa.

CpaBHeHHE MPOBOIUMOCTH METAIJIOB U MOJIYIPOBOJIHUKOB.

OAHOCTOPOHHSISI POBOIUMOCTD JHOJIA.

Yuenuueckuit sxcnepumenm, nabopamopnvie pabomut, npaKmuKym.

HaGnronenue anexkrponusa.

W3mepenue 3apsina ONHOBAJIEHTHOIO HOHA.

HccnenoBanue 3aBUCUMOCTH CONPOTHUBIIEHUS TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHsATHE BOJNBT-aMIIEPHON XapaKTEPUCTUKU JUOJA.

Du3nyecKNil NPaKTUKYM.

Crnioco0Obl n3mMepeHust GU3NYECKUX BEJTUYMH C UCIOJIb30BAHUEM AHAJIOTOBBIX M LIM(PPOBBIX M3MEPHUTENbHBIX IPUOOPOB U KOMIBIOTEPHBIX JAaTUUKOBBIX
cucreM. AGCOIIOTHBIE U OTHOCUTEIIbHBIE IOIPEIIHOCTY U3MepeHui pu3zndyeckux BenuunH. OLeHKa IPaHul] IOIPEIIHOCTEH.

IIpoBeneHne KOCBEHHBIX H3MEPEHHH, HCCIIeOBAaHUM 3aBUCUMOCTEH (M3NYECKUX BEJIMYMH, IPOBEpPKA NPEJIOKEHHBIX TUNOTe3 (BBIOOP M3 padoT,
ONMCAHHBIX B TEMAaTUYECKUX Pa3/ieNax «YUeHHUECKUH 3KCIIEPUMEHT, 1abopaTopHbIe paboThl, IPAKTUKYM).

MexnpeamMeTHbIe CBSI3H.

N3yuenune kypca ¢usuku yriy0néHHoro ypoBHs B 10 kimacce OCYIIECTBISIETCS C Y4ETOM COJEPKATEIbHBIX MEXKIPEIMETHBIX CBA3EH C KypcaMmu
MaTeMaTUKH, OMOJOT MU, XUMHH, TeoTpapuu U TEXHOJIOTHH.

Meosrcnpeomemnvle nonamus, C6A3AHHBIE C U3YUEHUEM MEMOO008 HAYUHO20 NO3ZHAHUA: SBICHHUE, HAYy4YHBIM (akT, runoresa, pusnyeckas BEIUUYHHA,
3aKOH, TEeOpHs, HaOIIOJCHUE, HKCIEPUMEHT, MOJAEIMPOBAHHE, MOJIENIb, W3MEPEHHE, MOTIPEIIHOCTH M3MEpPEHHMH, H3MEepHUTEeIbHble NpUOOpPBI, IM(poBas
nabopaTopHsl.

Mamemamuka: penieHue cucTeMbl ypaBHeHul. JIuneitHas ¢yHkuus, napaboma, runep0oia, ux rpaduku U cBoicTBa. TpuroHomerpudeckue (QyHKIUH:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO. BEKTOPHI M MX MPOEKIIMH HA OCH KOOPAMHAT, CII0KEHHUE BEKTOPOB.



Buonocua: mexannueckoe ABIKEHHE B KUBOW mpupone, auddysus, ocMoc, TemiooOMeH KHUBBIX OPraHU3MOB, TEIUIOBOE 3arpsi3HEHHE OKPY)KAIOLIeH
cpeapl, yruiu3anus OMOOPraHWYeCcKOTO TOIUIMBA JUI BBIPAOOTKH «TEIUIOBOI» M AIIEKTPOIHEPTUH, MOBEPXHOCTHOE HATSDKEHHE W KalWJUIAPHBIC SBJICHUS B
IIPUPOJIE, DIIEKTPUUECKUE SABJICHUS B )KHUBOU MIPUPOJIE.

Xumusa: TUCKPETHOE CTPOCHME BELIECTBA, CTPOCHHME aTOMOB M MOJIEKYJ, MOJIb BEILECTBA, MOJISIpHAs Macca, MOJIy4eHHEe HAaHOMATEpHaJIOB, TEIUIOBbIE

CBOMCTBA TBépIII)IX TCII, )KI/II[KOCTCI;'I M Tra30B, XHUAKHEC KPUCTAJIbI, SJICKTPHYCCKUC CBOMCTBA MCTAJIJIOB, JJICKTPOJUTHYCCKAA AUCCOoLMaluid, rajibBaHUKa,
QJICKTPOHHAsA MHUKPOCKOIIHA.

T'eocpagpua: BnaxXHOCTh BO3/1yXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonozusn: nipeoOpa3oBaHue JBIKCHUN C WCIIOIB30BAaHHEM MEXAHH3MOB, YUET CYXOr0o W JKHJKOTO TPCHUS B TEXHUKE, CTATHYCCKHE KOHCTPYKIIUU
(KpOHIITEHH, peléTyarble KOHCTPYKLIMN ), UCTIOIb30BaHUE 3aKOHOB COXPAaHEHMsI MEXaHUKHU B TEXHUKE (TUPOCKOI, BOJOMET U APYrUe), IBUTAT €JIb BHYTPEHHETO
CropaHus, mapoBas Typ6I/IHa, OBITOBOM XOJOJUJIBHUK, KOHAULIUOHEP, TEXHOJIOTUHU MOJYUCHUA COBPECMCHHBIX MATCPUAIOB, B TOM YHCJIC HAHOMATCPUAJIOB, U
HAaHOTEXHOJIOTHH, YJICKTPOCTATHIECKAs 3aINTa, 3a3€MJICHHE AJICKTPOIIPUOOPOB, Ta30pa3psTHBIC JTAMITHI, TOJTYTIPOBOHUKOBBIE IPUOOPHI, TabBaHUKA.

11 KJIACC
Pasznea 4. DuekTpoanHamMuka.
Tema 4. Maznumnmnoe none.

B3anmopeiicTBie MOCTOSIHHBIX MAarHUTOB M TMPOBOJHUKOB C TOKOM. MarHutHoe mose. Bekrop marHuTHOW wHAyKuuu. [IpuHIMN Cyneprno3uimu
MAarHUTHBIX MoJiel. JIMHUK MarHUTHOM MHTYKIIUH.

MaruauTtHoe 1noJjie NpoBOJHUKA C TOKOM (TIPSIMOTO MPOBOIHUKA, KaTyIIKU U KPYyroBoro Butka). OmsIT Opcrena.
Cuna Amriepa, €€ HanpaBJIE€HUE U MOTYJIb.

Cuma JIopeHua, eé HaIpaBJICHHUEC U MOOYJIb. Z[BI/I}KGHI/IG SapH}I(GHHOﬁ qacTUulbl B OJHOPOAHOM MAroHuTHOM IIOJIC. Pa6oTa cubl HopeHua.
MarauTHOE I0JIE B BEIISCTBE. cDeppOMaFHeTI/IKI/I, mapa- 1 fnaMaroCTuKH.

TexHuyeckrue yCTPOMCTBA M TEXHOJOTHMYECKHME TMPOIECChl: MPUMEHEHHE TMOCTOSHHBIX MAarHUTOB, JJIEKTPOMArHUTOB, TECTEP-MYJIbTUMETP,
AJIEKTPOIBUTATENb SIKOOU, YCKOPUTEN IEMEHTapHBIX YaCTHII.

Hemoncmpauuu.

KapTtuna nuHuit ”HAYKIIMY MarHUTHOTO TOJISI [TOJIOCOBOTO U TIOJJKOBOOOPA3HOTO MOCTOSTHHBIX MAarHUTOB.

Kaprrna nuHuii MarHUTHOM MHAYKUMHU NOJIS JJIMHHOTO MPSIMOTO MPOBOJIHKKA U 3aMKHYTOTO KOJIBLIEBOI'O ITPOBOIHUKA, KATYILKH C TOKOM.

B3aumopeiicTBrue 1ByX MPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

JerictBue cuiibl JIopeHI1a Ha HOHBI AJIEKTPOJIUTA.

Habmronenue ABMKEHUS MydKa JIEKTPOHOB B MATHUTHOM TIOJIE.

[TpuHIMT AEHCTBUS MEKTPOU3MEPUTENBHOTO TPUOOPA MArHUTOIICKTPUUECKON CUCTEMBI.

Yuenuueckuit skcnepumenm, nadbopamopmusvie pabomot, npaKmMuKym.

HccnegoBanue MarHUTHOT'O MOJIS IIOCTOSIHHBIX MarHUTOB.



HccnenoBanue cBOMCTB (heppOMarHeTHKOB.

HccnenoBanue neficTBUS NOCTOSTHHOIO MarHUTa Ha paMKy C TOKOM.

N3mepenue cuibl Ammepa.

N3ydeHne 3aBUCUMOCTHU CHJIbI AMIIEpa OT CHJIbI TOKA.

Ornpenenenre MAarHUTHOM MHAYKIIMM HA OCHOBE U3MEPEHUS CUIIBI AMIiepa.

Tema 5. dnekmpomaznumnan uHOYKYuUs.

SIBnenue anekrpomMarHuTHOW MHAYKUUHU. IloTox BekTopa mMarHuTHOW MHAYKUMU. DJAC MHIYyKUMHU. 3aKOH 3JIEKTPOMarHUTHOM uHAykuuu Papanes.
Buxpesoe anekrpuueckoe nosue. Toku Dyxo.

OJ1C uHAyKIIUKU B IPOBOJHUKE, TBUKYIIEMCS B OJTHOPOTHOM MarHUTHOM TIOJIE.

[IpaBuiio Jlenna.

NunyktuBHOCTH. KaTyika HHIYKTUBHOCTH B IIETIH MMOCTOSTHHOTO ToKa. fBnenne camouuaykiuu. IJ1C caMOUHTyKITUH.

DHeprusi MAarHuTHOTO TIOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.

TexHuueckne yCTpOMCTBA M TEXHOJIOTHUECKHE MPOIIECCH: MHIYKITMOHHAS T1€4Yb, COJICHOM/I, 3alllUTa OT JICKTPU3AIUU TEJ TPH IBMKEHUHN B MAarHUTHOM
rnoJje 3eMiu.

Hemoncmpayuu.

Habmonenue siBiaeHMs 3J€KTPOMAarHUTHOM MHYKIIUH.

Uccnenosanue 3aBucumocty J1C HHAYKIMHU OT CKOPOCTH U3MEHEHHUSI MArHUTHOTO TTOTOKA.

[IpaBuno Jlenna.

[Tanenne MaruuTa B aTlOMMHHEBOM (MeIHOM) TpyOe.

SIBneHne caMOMHIYKIUH.

Uccnenoanue 3aucumoct I/1C caMOMHIYKIIMHM OT CKOPOCTH U3MEHEHHUSI CHJIbI TOKA B LIEMH.

Yuenuueckuit sxkcnepumenm, nadbopamopuvie pabomot, npaKmuKym.

UccnepoBanue siBIEHUS 311€KTPOMArHUTHOM UHIYKIIMH.

Onpenenenre HHIYKIUMU BUXPEBOIO MATHUTHOTO TOJISL.

UccnepoBanue sBICHUS CAMOUHYKIINH.

CO6opka MoieTTH SIIEKTPOMArHUTHOTO TeHepaTopa.

Pasnen 5. Kosiebanusi 1 BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJIEOAHMS.

I'apmonnueckue xonebanus. Knnematnueckoe U TUHAMUYECKOE OMUCAHUE. DHEPTETUYECKOE OMUCAHUE (3aKOH COXpPaHEHHS MEXaHWYECKOW SHEpPTHH).
BrIBOJ TMHAMIYECKOTO OTIMCAHUS TAPMOHHYECKUX KOJIEOAHUN U3 UX SHEPreTUYECKOTO U KUHEMAaTHYEeCKOTO OTICAHMUS.

Ammunryna u $asa konedbanuid. CBsi3b aMILTUTYIbI KOJIeOaHUN UCXOAHOM BEIMYHUHBI C aMIUITUTYIaMU KoJieOaHU €€ CKOPOCTH M YCKOPEHHUSI.



[lepuon m vactota xonebanuil. [lepuon mManbix cBOOOJHBIX KOJeOaHMN MaTeMaTHUecKoro MasTHHKA. [lepnon cBOOOIHBIX KOJeOaHW MPY>KUHHOTO
MasiTHUKA.

[TonsTue o 3aryxaromux KojieOaHusx. BoiHyxneHHble koneOanus. Pezonanc. Pe3onancHas kpuBas. BiausiHue 3aTyxaHusi Ha BUJ PE30HAHCHOM KPHBOM.
ABTOKOJIE0aHUS.

TexHuueckue ycTpoicTBa U TEXHOJOTHYECKHE MPOLIECCHI: METPOHOM, Yachl, Kayelld, My3blKaJIbHbIE HHCTPYMEHTHI, ceiicMorpad.

Jemoncmpayuu.

3anuce KonebaTeIbHOTO TBHUKEHUSI.

Habmronenue He3aBUCHMOCTH MepHoJia MajIbIX KOJIEOAaHU I'py3a HA HUTH OT aMIUIMTY/IbI.

HccnenoBanue 3aTyxamux Koue0aHU 1 3aBUCUMOCTH 1epro/ia CBOOOIHBIX KOJIeOaHUI OT CONPOTUBIICHHUSL.

Uccnenoanue konebanuii rpy3a Ha MAaCCUBHOM NPYKUHE C 1EJIbI0 (POPMUPOBAHMS MPEJICTABICHU M 00 UACATBHON MOJIEIIN MTPYKUHHOTO MasITHHUKA.

3aKOH COXpaHEHUs SHEPTUU NIPU KoJieOaHUsX rpy3a Ha IpYKUHE.

UccnenoBanue BEIHYKJICHHBIX KOJICOAHMH.

Ha6nronenue pezonanca.

Yuenuueckuit sxcnepumenm, nabopamopnsie pabomel, npakmuxym.

N3mepenue neproa CBOOOTHBIX KOJICOAaHUH HUTSHOTO U MPYKUHHOTO MasSTHHKOB.

N3ydeHne 3aKOHOB ABMKEHUS Te€Ja B X0/ KoJIeOaHW Ha yIPYroM IO/IBEce.

N3yuenue nBUKEHNS HUTSHOIO MasiTHUKA.

[IpeoGpa3oBanue SHEPTUH B IPYKUHHOM MaSTHHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTyXalOMINX KOIeOaHUH.

HccnenoBanue BBIHYKICHHBIX KOJICOAHUIA.

Tema 2. Inekmpomaznummnsple Ko1edanus.

Konebarenbubiit koHTYp. CBOOOIHBIE 3JIEKTPOMarHUTHbIE KoJjieOaHUs B uAeadbHOM KoisiebarenbHOM KOoHType. Dopmyna Tomcona. CBA3b aMIUIUTYIbI
3apsifia KOHJIEHCATOpa ¢ aMIUIMTY/I0N CHIIbI TOKa B KOJ1e0aTeIbHOM KOHTYpE.

3aKOH COXpaHEHUsI SHEPTUU B UeaIbHOM KOJebaTeIbHOM KOHTYpE.

3aryxaroiue 3eKTPOMarHuTHbIE KoyieOaHusl. BeIHYKIeHHbIE 2JIEKTPOMAarHUTHbIE KOJIeOaHMsl.

[lepemennbIii TOK. MOIIHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE M JICHCTBYIOIIEE 3HAYCHHE CHUJIBI TOKA W HANPSDKEHUS MPU pas3indHor (opme
3aBUCUMOCTHU NIEPEMEHHOI0 TOKAa OT BPEMEHHU.

CuHyconJalbHbBII NEPEMEHHBIN TOK. Pe3ucTop, KOHAEHCATOp M KaTylllKa MHAYKTMBHOCTH B ILIENIM CHHYCOMIAJIBHOIO NEPEMEHHOTO TOKa. Pe3oHaHC
TOKOB. Pe30HaHC HanpsLKEHUN.

WneanbHblil TpanchopmaTop. [IponsBoacTBo, nepenaya u noTpedaeHUe JEKTPUUECKON SHEPTUH.

OKOJIOTUYECKHE PUCKU IIPU ITPOU3BOJCTBE JIEKTpodHEpruu. KynpTypa Ucroabp30BaHus 3JEKTPOIHEPTUH B IOBCEHEBHON KU3HU.

TexHuyeckue ycTpoHCTBA U TEXHOJOTMYECKHE MTPOLIECCHI: AIEKTPUUECKUI 3BOHOK, TEHEPATOP NEPEMEHHOTO TOKA, JIMHUHU 3JIEKTp OIlepeiay.

Jemoncmpayuu.



CB006OIHBIE ANIEKTPOMArHUTHBIE KOJICOAHMS.

3aBHCHMOCTB YaCTOThI CBOOOTHBIX KOJI€OaHMI OT HHIYKTUBHOCTH M €MKOCTH KOHTYpa.

OcumsuiorpaMMbl 3I€KTPOMArHUTHBIX KOJIEOaHUH.

['enepaTop He3aTyXaroIMUX 3JIEKTPOMAarHUTHBIX KOJIeOaHUM.

Monenb 31eKTpOMarHUTHOTO TeHepaTopa.

By eHHbIE CUHYCOUIaIbHbIE KOJIEOaHUSI.

Pe3ucrop, karyika HHIYKTUBHOCTU U KOHJIEHCATOP B LIETIM IEPEMEHHOTO TOKA.

Pe3onaHnc npu nocneaoBaTenbHOM COEIUHEHUH PE3UCTOPa, KaTYIIKH MHAYKTUBHOCTH U KOHJEHCATOpa.

VYCTpolCcTBO U MPUHILIMIT JEHCTBUS TpaHChOpMaTOpa.

Monenb TMHUY 3JIEKTPoIepelauH.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomoi, nPaKmuKym.

Nzyuenune Tpanchopmatopa.

HccnenoBanue nepeMeHHOr0 TOKa Yepe3 MOoCe0BaTeNbHO COETUHEHHBIE KOHIEHCATOP, KaTYIIKY U PE3UCTOP.

Habmronenue nekTpoMarHuTHOrO pe3oHaHca.

WccnenoBanue paboThl HCTOUHUKOB CBETA B IIEMH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmMpoMAZHUMHbBLE GOTIHbI.

MexaHnueckie BOJIHBI, YCIOBHs MX pacnpocTpaHeHus. [lomepeunsle M mpoJosbHbIe BOJHBL. [lepunon, cKOpOCTh pacnpoCTpaHEHHUs W JUIMHA BOJIHBI.
CBolicTBa MEXaHMUYECKUX BOJIH: OTPAXKEHHE, IPEIIOMIIEHHE, UHTEpPEPEHIIMS U TU(DPAKLIUS.

3Byk. CkopocTh 3ByKa. [ poMKkocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

[IymoBoe 3arpsi3HEHUE OKPYKAIOLIEH CPeIbl.

DNEeKTPOMAarHUTHBIE BOJIHBI. Y CIIOBUS M3JIy4EHHs IEKTPOMAarHUTHBIX BOJIH. B3auMHas opueHTanus BEKTOPOB B JIEKTPOMArHUTHOM BOJIHE.

CBOICTBa 3JIEKTPOMArHUTHBIX BOJIH: OTPa)K€HUE, IPEIOMIICHUE, TOJIApU3aLus, HHTepPepeHINs U TUppaKLus.

[Ikana 31eKTpOMarHuTHHIX BOJIH. [IprMeHeHNe 2IeKTpOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

[TpuHIMOBI PaAUOCBA3U U TeNEeBUCHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arps3HEHUE OKPYKAIOIIEeH Cpebl.

TexHuueckue ycTpoicTBa U MPaKTUUECKOE NMPUMEHEHHE: MYy3blKaJIbHbIE MHCTPYMEHTHI, pajap, paJluoNnpuEMHUK, TEJIEBU30p, aHTeHHA, TenedoH, CBY-
neyb, YIbTPa3ByKOBasl AUArHOCTHKA B TEXHUKE U MEULIMHE.

Hemoncmpayuu.

OO6pa3oBaHue 1 pacpoCTpaHEHHE MOMEPEYHBIX U MPOJIOIbHBIX BOJIH.

Konebuomieecs Teno Kak MCTOYHHUK 3BYKA.

3aBHCHMOCTbD JJIMHBI BOJIHBI OT YaCTOTHI KOJICOAHHA.

HaGnronenue oTpaxkeHus U MPENOMIICHUS MEXaHUYECKUX BOJIH.

HaGnronenue unrepdepeHunu u qudpakimi MEXaHH4eCKUX BOJH.



AKYyCTUYECKHI pE30HAHC.

CaoiicTBa yibTpa3ByKa U €ro IpUMEHEHHUE.

Habmroienue cBsi3u rPOMKOCTH 3BYKa U BBICOTHI TOHA C aMILIMTYION U 9aCTOTOM KOJICOaHHIA.

HccnemoBanue CBOMCTB AIIEKTPOMArHUTHBIX BOJIH: OTPaXKEHHUE, MIPEIIOMIICHUE, MOJIIPU3anus, T(HPaKkIus, HHTepPEePeHIINS.

OOHapyxeHue HHPPAKPACHOTO U YIBTPAPHOIECTOBOTO U3ITyICHHI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie pabomel, npakmuxym.

N3yuenue napameTpoB 3BYKOBOW BOJIHBI.

N3ydenue pacripocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxka.

[IpssMOMHENHOE pacpOCTPaHEHNE CBETA B OJTHOPOIHOM cpene. JIyd cBera. TouedHbIN HCTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKoHbI OTpakeHus ceta. [loctpoenne n3oOpaxeHuil B miockom 3epkaie. Chepudeckue 3epkana.

[Ipenomienue cBeta. 3aKOHBI MpenoMiIeHus: cBeTa. AOCOJIIOTHBIN MOKa3aresns npenomieHus. OTHOCUTENbHBIN Moka3aTensb npejaomieHus. [loctosHCTBO
YacTOTHI CBETA U COOTHOIIIEHHE JUIMH BOJIH IIPU MEPEX0/Ie MOHOXPOMATUYECKOTO CBETA Yepe3 IPaHuIly pa3zesia ABYX ONTUYECKUX CPe/l.

Xon mydeii B npusme. Jucnepcus csera. CroxHbIi cocTaB Oenoro cBeta. L{Ber.

[Tonnoe BHyTpeHHee oTpaxeHue. [IpenenbHblil yro NOJIHOrO BHYTPEHHETO OTPakeHUS.

Colwuparornue u paccenBaroniye JuH3bl. ToHKas muH3a. DOKYCHOE pacCTOSIHUE U ONITHYECKAs CUJIa TOHKOM JIMH3BI. 3aBUCUMOCTh (POKYCHOTO pacCTOSHUS
TOHKOM cpepruuecKoii JUH3BI OT €€ TEOMETPUU U OTHOCUTEIHHOTO MOKa3aTesl MPEIOMIICHUS.

dopmysia TOHKOH JUH3BL. Y BEIMYEHUE, JaBAEMOE JIMH30M.

XoJ Jyda, MPOIIEAIIEro JUH3Y IMOJI TPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOW omTudeckoil ocu. IloctpoeHne m300pakeHU TOYKH M OTpE3Ka MPSIMOM B
cOOMpAIOIINX U PACCEUBAIOIIMX JIMH3AaX U UX CHCTEMaX.

OnTnueckue npubdopsl. Pazpemaromas cnocoOHocTs. ['11a3 Kak onTuyeckas CUCTEMa.

[Ipenensl MPUMEHUMOCTH T€OMETPUUYECKON ONTUKH.

Bonnosas ontuka. Untepdepennus cera. KorepeHTHbIE HCTOUHUKU. YCIOBUS HAONIONEHUS MAaKCUMyMOB M MHHMMYMOB B HHTEp(EpEHIIMOHHOI
KapTHHE OT JABYX KOT€PEHTHBIX UCTOYHHUKOB. [IpuMepsl Kiiaccuueckux UHTePPEPEHIINOHHBIX CXEM.

Hudpakuus cera. JudpakuvonHas pemérka. YcnoBuUe HAOMIOJCHHS TJABHBIX MAaKCUMYMOB TMpH TaJ€HUU MOHOXPOMATHYECKOTO CBeTa Ha
TU(PPAKIHOHHYIO PEHIETKY.

[Tonsipuzanus ceera.

TexHuueckue ycTpoicTBa W TEXHOJOIMUYECKHE MPOLIECCHI: OYKH, JIyNa, MEPUCKOI, (GoToanmapar, MUKPOCKOII, MPOEKIIMOHHBIN amnmapar, IpoCBETIeHNE
OTITHUKH, BOJIOKOHHAS ONTHKA, TU(PpaKIIMOHHAS pelIETKa.

JHemoncmpayuu.

3aKOHBI OTPaKEHUSI CBETA.

HccnenoBanue npenoMIeHHsl CBETA.

HabGnronenue moaHOro BHYTPEHHEr0 OTpaskeHus. MoJienb CBETOBOa.



HccnenoBanue xo/1a CBETOBBIX MTYYKOB Yepe3 MIOCKOMAPATIIETbHYIO TUIACTUHY U MIPU3MY.

HccnenoBanue cBOWCTB N300pakKeHUM B JTMH3aX.

Monenu MUKpOCKOIIa, TEIECKOIIa.

Habmonenne naTepdepeHym cBera.

HaOmoienue 1IBETOB TOHKUX IIEHOK.

Hab6monenue nudpakiuu ceera.

Nzyuenne qudpakiimOHHON PEMIETKH.

HaGnronenue audpakiinoHHOTO CrieKTpa.

HaGnronenue aucnepcun cera.

Habmronenue nonsipusaiuu cBera.

HpI/IMeHeHI/IC MOJIAPON OB I NU3YUCHUA MEXAHUYICCKUX HaHpX)KCHHﬁ.

Yuenuueckuit sxcnepumenm, nabopamopnsie pabomel, npakmuxym.

N3mepenue nokaszaTesns NpeIoMIIEHUS CTEKIIA.

UccnenoBanue 3aBUCUMOCTH (POKYCHOTO PAacCTOSTHUS OT BEIIECTBA (HA MPUMEPE KUIKUX JINH3).

N3mepenue GoKyCHOTO pacCTOSIHUS paCCEUBAIOIIMX JIMH3.

[Tonyuenue n300pakeHus B CUCTEME U3 TUIOCKOTO 3epKajia U JIMH3bI.

[Tonyuenue n300paxeHus B CUCTEME U3 IBYX JIMH3.

KoHncTpyrnpoBaHue TeneckOnu4ecKUX CHCTEM.

Ha6mronenue audpaximu, naTepdEpEHITNN U TIOJISIPU3AINH CBETA.

N3ydenue nmossipusanuu cBeTa, OTPaXEHHOTO OT MOBEPXHOCTU JUAJICKTPHKA.

N3yuenue nntepdepeHIinm J1a3epHOro U3ITyUYeHUs Ha IBYX LIEIIsX.

Habmronenue nucnepcuu.

Habmronenue u uccnenoBanre AUPPakiIMOHHOTO CIIEKTpa.

W3mepenue ATUHBI CBETOBOW BOJIHBI.

[Tonyuenue cekTpa U3MTy4eHHUs CBETOIMO/1a TPU TOMOIIH TU(PAKIIHOHHON PEIIETKH.

Paznen 6. OcHOBBI CIeNIUAJIBLHOM TEOPUHM OTHOCUTEIbHOCTH.

['panuIel MPUMEHUMOCTH Ki1accudeckoil Mexanuku. [locTynaTsl cenuaibHON TEOPUH OTHOCUTEIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHON wuHTepBal. l[IpeoOpa3oBanus Jlopenna. YcnoBue NpuyMHHOCTH. OTHOCHTEIHHOCTH OJHOBPEMEHHOCTH. 3aMesIeHhe
BpEMEHH U COKpaIlleHUE ITTHHBI.

DHeprus U UMNYIbC PENITUBUCTCKON YaCTHUIIBI.

CBsi3b Macchl ¢ PHEPrUeH U UMIYIBCOM PENATUBUCTCKON YaCTUIBI. DHEPTUs MOKOSL.

Texnudeckue yCTpOHCTBA M TEXHOJIOTUYECKHE MPOIIECCHI: CITYTHUKOBBIC IPUEMHUKH, YCKOPUTENN 3apsHKCHHBIX YaCTHII.

Y4eHUUYeCKUi IKCIIEPUMEHT, JIa0opaTOpHbIE PabOTHI, MPAKTUKYM.



OmnpeneneHre UMITyJIbCa U SHEPTUU PENSTUBUCTCKUX YacTHI] (10 GoTorpadusiM TPEKOB 3apsKEHHBIX YaCTHUI] B MArHUTHOM TI0JIE).

Paspnen 7. KpanToBas pusuka.

Tema 1. Kopnyckynapno-60nnoeoit oyaausm.

PaBHOBecHOE TeIIOBOE M3TydeHHE (M3Ty4eHHE a0COIIOTHO YEPHOTO Tela). 3akoH cMemnieHuns Buna. ['umoresa [Tnanka o kBaHTax.

@OTOHBL. DHEPrHst U UMITYJIbC (POTOHA.

dororddext. OnbiTer A. I'. CToneToBa. 3akonsl potodddekra. YpaBHenue DiHmreriHa 1is horodrddekra. «KpacHas rpanuna» dhotosrddekra.

JlaBneHue cBeTa (B 4aCTHOCTH, AaBJICHHE CBETAa HA a0COIOTHO MOTJIOMIAIONIYIO U aOCOIIOTHO OTpakaromlyro moBepxHocts). OnbiTel I1. H. JIebenena.

BonnoBeie cBoiicTBa wacTtuil. Bomubr ne bpoiins. nunHa Bosubl ne bpoiins u pa3Mepsl 00J1acTy JIOKATU3alMK IBKYIEHcs dyacTuisl. KopnyckymnspHo-
BOJIHOBOM nyanusM. Jludpakuus 3JeKTpOHOB Ha KpUCTaLIax.

Crenn¢uka n3mepenuit B Mukpomupe. CooTHoueHust Heonpeaenénnocrei ['eiizenodepra.

TexHuueckue ycTpoOHCTBAa M TEXHOJOTMYECKUE MPOLECCHI: CIIEKTPOMETP, (OTOIEMEHT, (POTONATUMK, TYHHEIbHBI MHMKPOCKOIN, COJIHEYHas Oarapes,
CBETOJINO/I.

Hemoncmpayuu.

®doTor(h(PexT Ha yCTaHOBKE C IMTMHKOBOW TIJIACTHHOM.

HccnenoBanue 3ak0HOB BHEHTHETO poTodPPexTa.

HccnenoBanue 3aBUCMMOCTH COITPOTHUBIIEHUS TOJIYTIPOBOJHUKOB OT OCBEIIEHHOCTH.

CBeTOIHOI.

Conneynas Oarapes.

Yuenuueckuit sxkcnepumenm, nadbopamopmuvie pabomot, npaKmuKym.

Uccnenosanue dporopesucropa.

N3mepenue nocrosiHuoi [lnanka Ha ocHoBe uccienoBanus Gotosdpdekra.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA Y€pPE3 CBETOIMO/ OT HAIIPSKEHMUSL.

Tema 2. @uzuka amoma.

OnbITHI IO UCCIEAOBAHUIO CTpoeHus aToMa. [Tnanerapuas moaens atoma Pesepdopaa.

[Toctynatel bopa. M3nydenue u noriomnienre GoTOHOB IMpU MEPEX0/ie aTOMa C OJTHOTO YPOBHS SHEPTHH HA JPYToH.

Bunpl ciektpoB. CriekTp ypoBHEH 3HEpruu aToma BOJI0poJa.

CrnoHTaHHOE U BBIHYXJCHHOE U3IydeHue cBera. Jlazep.

Texuuueckue ycTpoicTBa U TEXHOJOTHYECKUE MPOLIECCHI: CIIEKTPaIbHBINA aHaIu3 (CHEKTPOCKOI), Ja3ep, KBAHTOBBIA KOMITBIOTEP.

JHemoncmpayuu.

Mopens onbita Pezepdopaa.

HaGnronenue nuHeHyaThIX CIIEKTPOB.

YCTpOUCTBO U IEUCTBUE CUETYMKA HOHUZUPYIOIINX YACTHULL.

Onpenenenne AJIMHBI BOJIHBI JIA3EPHOTO U3IY4EHUS.



Yuenuueckuit sxcnepumenm, nadopamopnsvie pabomel, npakmuxym.

Habmroienue TMHEHYaToro CreKTpa.

HccnenoBanue crekTpa pa3pexeHHOro0 aTOMapHOTo BOJOPO/1a U U3MEPEHUE NOCTOsIHHON Punbepra.

Tema 3. Duszuka amommno2o A0pa u 31eMeHMAPHBLIX YACMULY,.

Hyxnonnas mozaens snpa ['eiizen6epra—Banenxo. 3apsia sapa. MaccoBoe uucio sjapa. M3oTormsl.

PannoaxtuBHOCTE. Anb(a-pacnaz. DneKTpOHHBINA U O3UTPOHHBIN OeTa-pacnaj. ['amma-usinydeHue.

3aKoH paJiMOaKTUBHOIO pacnaja. PaguoakTuBHbIE H30TOIBI B pupoje. CBONWCTBA MOHU3UPYIOLIErO U3Iy4eHUs. BiusHue paanoakTUBHOCTH Ha JKUBBIE
opranusmbl. EcrecTBeHHbIi QoH n3nydenus. [Josumerpusi.

OHeprus cBs3U HYKJIOHOB B sifpe. SnepHblie cuibl. Jledekt maccsl sizipa.

SAnepusle peakuuu. JleneHnue u cuHTe3 sAnep. fAnepHble peakTopbl. [Ipobrembl ympaBiasieMOro TEPMOSAEPHOTO CHHTE3a. DKOJOTHYECKHE ACIIEKThI
Pa3BUTHS SIECPHON SHEPTETHUKHU.

MeTo1bl perucTpalnuy U UCCIeA0BaHMSI IIEMEHTAPHbBIX YaCTHII.

dyHaaMeHTAlIbHBIE B3auMoericTBUA. bapronsl, Me30HbI U jenToHbl. [IpencraBienne o CrangapTHoil Moaenu. KBapk-TiIroOHHAs MOJIENb aJpOHOB.

®wusuka 3a npenenamMmu CtaHaapTHOU Moienu. TEMHas MaTtepusi U TEMHAs SHEPTHSL.

EaunctBO (hmznueckoil KapTUHBI MUpa.

TexHuueckne ycTpOHWCTBA M TEXHOJOTHYECKHE MPOIIECCHI: TO3UMETP, Kamepa BuibcoHa, simepHBIN peakTop, TEPMOSAEPHBIN peakTop, aToMHas Oomoa,
MarHUTHO-PE30HaHCHAs ToMorpadusi.

Yuenuueckuit sxkcnepumenm, nadbopamopmuvie pabomot, npaKmuKym.

HccnenoBanue TpekoB 4acTHil (110 TOTOBBIM GoTOrpadusim).

HccnenoBanue paguoakTUBHOTO (hOHA ¢ UCHIOIB30BAHUEM J03UMETPA.

N3yuenue normnoieHus: 6eTa-4acTull aTFOMUHUEM.

Pa3zpnen 8. JiieMeHTBI ACTPOHOMHUM U aCTPOPUUKH.

Oransl pa3BUTHs acTpoHOMUU. [IpuKinagHoe 1 MUPOBO33pEHUECKOE 3HAUEHUE aCTPOHOMUU. [IpMEHNMOCTh 3aKOHOB (DM3UKH AJ11 0OBSICHEHUS IPUPOIbI
KOCMUYECKUX 0OBEKTOB.

MeTo1bl acTpOHOMHYECKUX HccienoBaHui. COBpeMeHHbIe ONTHUYECKHE TEIECKOIIBI, PaIMOTENIECKOBI, BHEATMOC(hepHas acTpOHOMUSL.

Bun 3B€3anoro He6a. Co3Be3ausi, spKue 3BE3/bl, IIAHETHI, X BUANMOE JABHKECHUE.

Conneynas cucrema.

COJ'IHI_IC. ConHeyHast aKTUBHOCTD. cTouHMK OHEPruun COJ'IHI_[a U 3BE3I.
3Bé3,[[LI, HX OCHOBHBIC XapaKTCPUCTUKHU. I[I/Ial"paMMa «CHGKTp&J’ILHHﬁ KJIaCC — CBCTHMOCTDBH». 3Bé3,Z[LI TJIaBHOM IIOCJIEA0BATEILHOCTH. 3aBHCHMOCTD

«Macca — CBETUMOCTh» JIJI 3BE3]1 TNIaBHOM IOCIIEA0BATEILHOCTH. BHYTpeHHee CTPOCHHC 3BE3 . COBpeMeHHHC MMPEACTABJICHHUA O IMIPOUCXOKACHHUUN U 3BOJIIOIINN

CoJHIa ¥ 3B€31. DTalbl >KU3HU 3BE3 .
Mneunsiii [Tyte — Hama [Manaktuka. Ilonoxxenue u nmwxkenne Connna B ['anmaktuke. Tumbl ranaktuk. PaguoranakTuku U kBa3apbl. UEpHbIE IbIPHI B

AApax rajlakTHK.



Bcenennas. Paciunpenne Beenennoii. 3akon Xa66ia. Pazoeranue ranakruk. Teopus bonbiioro B3pbiBa. PennkroBoe u3imydeHue.

MacmrabHast ctpykTypa Beenennoil. MeraranakTuka.

Hepeménnbie mpoOieMbl acCTpPOHOMUH.

Yuenuueckue nabniooenus.

HaGnronenust 3BE3aHOr0 HEOa HEBOOPY)KEHHBIM TJ1a30M C HCIIOJIB30BAHUEM KOMIBIOTEPHBIX MPWIOKEHUH ISl ONpeaesieHHs TOJ0KEeHUsT HEeOeCHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE co3Be3/1usi CeBEPHOTO MOTyIIapusl U IPKUE 3BE3BI.

Habnronenus B Teneckon JIyHBI, IIaHET, TYMAHHOCTEH U 3BE3THBIX CKOTUICHHIA.

Du3uyecKuil MPAKTUKYM.

CriocoObl M3MepeHust GU3NYECKUX BEIIMYMH C MCMOJb30BAaHUEM AHAJIOTOBBIX U IM(PPOBBIX U3MEPUTEIBHBIX MPHUOOPOB U KOMIIBIOTEPHBIX JaTUMKOBBIX
cucTeM. AOCOJIOTHBIE U OTHOCUTEIIbHBIE IOTPEIIHOCTH U3MEPEHUH pu3ndeckuX BearunH. OleHKa IrpaHuIl TOTPEIIHOCTEH.

[IpoBeneHne KOCBEHHBIX W3MEpPEHU, HCCIEAOBAHUN 3aBUCHUMOCTEN (M3MUECKUX BEJIMYMH, IpPOBEpKa MPEUIOKEHHBIX TUIoTe3 (BbIOOp U3 pador,
OTMCAHHBIX B TEMaTHUECKUX pa3jiesiax « Y YUeHUUeCKU SKCIIEPUMEHT, J1a0opaTOpHbIe pabOThl, IPAKTUKYM»).

O0o01maroniee NOBTOPEHME.

O06o00menre U cucTeMaTH3alus cojAep)KaHHus pas3zenoB Kypca «MexaHuka», «MouekymnspHas (QuU3MKa U TEePMOAMHAMUKA», «DJIEKTPOJWHAMUKAY,
«Konebanus u BoJHBD, «OCHOBBI CIICIIMAIBHON TEOPUU OTHOCUTEILHOCTHY, «KBaHTOBas (u3nKa», « IJIEMEHTHI aCTPOHOMHUHU U aCTPO(PU3UKIY.

Ponb pusuku u acTpOHOMHHM B dKOHOMHYECKOM, TEXHOJIOTUYECKON, COIMATBLHON M ITHUYECKON cepax AesATENHPHOCTH YEIOBEKa, POJIb M MECTO (DU3UKU U
ACTPOHOMHHU B COBPEMEHHOW HaydyHOW KapTUHE MHpa, 3HAUYCHHUE OIHUCATEIHHOM, CHCTEeMATH3UPYIOIIEH, OOBSICHUTEIHPHOW M MPOTHOCTUYECKOW (YHKITUN
(bu3UIEeCcKOi TeopHH, Poab PU3NIECKON TEOpuHr B (HOPMUPOBAHUU TIPEACTABICHUN 0 (PU3NUECKON KapTHHE MHUPA, MECTO (PU3NUECKON KapTHHBI MUpa B 00IIeM
Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MTPEICTaBICHUI O IPUPOIE.

Me:knpeaMeTHbIe CBSI3H.

N3yuenue kypca ¢usuku yriayOnéHHoro ypoBHs B 11 kimacce ocymiecTBIsieTCs € y4€TOM COJepKaTelbHbIX MEXIPEIMETHBIX CBSI3ed € KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMUU, TeoTpaduu U TEXHOJIOTHH.

Mestcnpeomemmusie noHAmMuUA, CEA3AHHBIE C U3YUEHUEM MEMOO08 HAYYHO20 NO3ZHAHUA: SIBJCHHE, HayuyHbIM (akT, runoresa, Gpusnveckas BeIMYUHA,
3aKOH, TEOpHs, HAOIIOJCHHE, HKCIHEPUMEHT, MOJCIMPOBAHHME, MOJENb, H3MEPEHHE, IMOTPEIIHOCTH HW3MEpPEHUll, HW3MepUTeNbHble MPHOOPHI, IUbpOBas
naboparopus.

Mamemamuka: peuieHre CUCTEMbl ypaBHeHHH. TpuroHoMerpuueckue QyHKIUU: CHHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXJIECTBO. BEKTOPHI M MX MPOEKIHK Ha OCH KOOPAMHAT, CIOKeHHE BEKTOpoB. [Ipon3BoaHbie anemMeHTapHbIX QyHKIUA. [Ipu3Haku mogobust TpeyroibHUKOB,
olpeieNieHue oAU IIOCKUX GUryp u o0bEMa Ted.

Buonozcusa: snekrpuueckue sSBICHHUS B JKUBOM INpupoje, KojiebaTelbHble ABWXKEHHS B JKUBOM IMPUPOJIE, HKOJOTMUECKHE PUCKH HPU MPOU3BOJCTBE
ANEKTPO3IHEPIUH, IEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKaloLIeH cpelibl, yIbTPa3BYKOBask JUArHOCTUKA B MEAMIIMHE, ONTUYECKUE SABJICHUS B )KM BOU MPUPO/IE.

Xumusa: ctpoeHrue aTOMOB M MOJIEKYJ, KPUCTAJUTMUYECKAsl CTPYKTypa TBEPABIX TeJl, MEXaHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOHN PEIIETKY, CIEKTPATbHBIN
aHaJIM3.

TI'eozpaghua: marauTHbIE NIOTIOCA 3eMJITH, 3aJISKU MAarHUTHBIX Py, POTOChEMKA 3eMHOM MOBEPXHOCTH, ceicMorpad.



Texnonozusa: npuMEHEHUE MTOCTOSTHHBIX MarHUTOB, 3JEKTPOMArHUTOB, JIEKTPOABUraTellb SIKoOU, reHepaTop MEPEMEHHOTO TOKa, WHAYKIIMOHHAs 11eYb,
JUHHUU DJIEKTpOIIepesiad, 3JIeKTPOIBUTATENb, pajap, PAJHONPUEMHHK, TEIEBU30p, aHTeHHA, TenedoHn, CBY-meupb, ynbTpa3ByKoBasi IMAarHOCTUKA B TEXHHKE,
MIPOEKIIMOHHBIN anmapar, BOJJOKOHHAS ONTUKA, COJIHEYHAs OaTapesi, CITyTHUKOBBIE IPUEMHUKH, sIEpPHAs SHEPTETUKA U HKOJOTHUECKUE aCIIEKTHI €€ Pa3BUTHUA.

IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TPOI'PAMMBI 110 ®U3UKE HA YPOBHE CPEJJHEI'O OBIIET'O
OBPA3OBAHUAIMYHOCTHBIE PE3YJIBTATHI

JIMUHOCTHBIE PE3YJIbTATHBI
JIMYHOCTHBIE Ppe3yJbTaTbl OCBOCHUA Yy4eOHOTO Tmpeamera «@Pu3uka» JOKHBI OTpa)XaTh TOTOBHOCTh M CIIOCOOHOCTh  OOYyYarouIuxcs
PYKOBOJICTBOBATHCS C(POPMUPOBAHHON BHYTPEHHEM NO3UIMENH JMYHOCTH, CHUCTEMON IIEHHOCTHBIX OPHEHTAI[UM, TO3WTHUBHBIX BHYTPEHHUX YOEKIECHUH,
COOTBETCTBYIOIINX TPAJUIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIEeCTBa, paclIUpEeHHe >KM3HEHHOTO OIBITAa W OMBITA JACATEIHHOCTH B TPOLIECCE peallh3aliuu
OCHOBHBIX HaIlpaBJICHUI BOCIUTATEIBLHON AEATEIBHOCTH, B TOM YHUCJIE B YaCTH:
rPaKIAHCKOI0 BOCIIMTAHUSA:
¢ chOpPMHUPOBAHHOCTD TPAKIAHCKON MO3UIIMUA 00YJAIOMIEr0Cs KaK aKTUBHOTO M OTBETCTBEHHOTO YJIEHA POCCUHCKOTO OOIIEeCTBA;
® TPUHAITHE TPATUIIMOHHBIX 0OIIEUETOBEUECKIUX TYMAHUCTHIECKUX U ICMOKPATHUECKUX IIEHHOCTEH;
® TOTOBHOCTb BECTH COBMECTHYIO JAEATEIbHOCTh B HHTEpecax TIpakJaHCKOTO OOIlIecTBa, y4acTBOBaThb B CaMOYIPAaBIIEHUHM B 00pa3oBaTeNIbHOMN
OpraHu3aluy;
® yMEHHE B3aUMOJICHCTBOBATh C COIMAIbHBIMU HHCTUTYTaMH B COOTBETCTBHUH € UX QYHKIUSIMU U Ha3HAUCHUEM;
® TOTOBHOCTbh K T'YMaHUTapHOU M BOJIOHTEPCKOM NEATEIbHOCTH.
NATPUOTUYECKOr0 BOCIIUTAHUA:
¢ chopMUPOBAHHOCTH POCCUICKON rpaskJaHCKON UICHTUYHOCTH, TATPUOTU3MA;
® [IEHHOCTHOE OTHOILIEHHE K TOCYJapCTBEHHBIM CUMBOJIAM, TOCTHKEHHUSIM POCCUMCKUX YYEHBIX B 001aCTH (DU3UKH U TEXHUKE.
AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:
¢ chopMUpPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STHUECKOTO TIOBEICHUS;
® CIOCOOHOCTH OLIGHHWBATh CUTYAlMIO U MPUHUMATh OCO3HAHHBIE PELICHHS, OPUEHTHPYACh Ha MOPaIbHO-HPABCTBEHHBbIE HOPMBI U IIEHHOCTH, B TOM
YHUCIIE B ACSITEIIBHOCTH YYEHOTO;
® 0CO3HAHHE JUYHOTO BKJIAJa B MOCTPOCHHUE YCTONYMBOTO OYIyIIETo.
3CTETHYECKOr0 BOCIIMTAHUSA:
® OSCTETHYECKOE OTHOIICHHE K MUPY, BKJIOUAsl ICTETHKY HAYyYHOTO TBOPUYECTBA, MPHUCYIIETO PU3NIECKON HAYKE.
TPYAOBOI'0 BOCIIMTAHUSA:
® HHTEpeC K pa3Nu4HbIM cdepaM MpodhecCuoHaTbHOM e TENbHOCTH, B TOM YHCJE CBSI3aHHBIM ¢ (DU3UKOM U TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBIH
BBIOOp Oymymieit mpodeccuu u peann3oBbrIBaTE COOCTBEHHBIC KU3HEHHBIC TIAHBL;



® TOTOBHOCTbH M CIIOCOOHOCTH K 00pPa30BaHUIO M caMOOOPa30BaHUIO B 00JIACTH (PU3UKU HA MPOTSHKEHUHU BCEH KU3HU.
IKOJIOTHYECKOr0 BOCIIUTAHUS:
® c(hopMUPOBAHHOCTH IKOJOTUUECKON KyIbTYpbl, OCO3HAHUE INI00AIBHOTO XapaKTepa 3KOJIOrMYecKuX Ipooiem;
® IUIAHWPOBAHME U OCYIIECTBIICHHUE ACHCTBUI B OKPYXAIOLIEH Cpe/ie Ha OCHOBE 3HAHUS LieNIel yCTOWYMBOTO PA3BUTHSI YEJIOBEUECTBA;
¢ paClMrpCHUC OIIbITa ACATCIBHOCTHU DKOJIOTHYECKOH HaITPpaBJICHHOCTH HAa OCHOBC UMCIOIIUXCS 3HAHUH 110 (1)1/131/11(6.
HEeHHOCTH HAYYHOT'0 MO3HAHMS:
¢ chOpPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS (PH3UUECKON HAYKH;
® (OCO3HAaHHE ILIECHHOCTHU Haquoﬁ ACATCIIBHOCTH, T'OTOBHOCTH B IPOLCCCC H3YUYCHHUA q)HSI/IKI/I OCYHCCTBJIATE HNPOCKTHYIO H HCCICAOBATCILCKYIO
ACATCIIBHOCTE HHAUBUAYAJIIBHO U B I'PYIIIC.

METAIIPEIMETHBIE PE3YJIbTATBI
IMo3naBaTebHbIE YHHBEpPCAJbHbIE YueOHbIe el CTBHS
ba3oBble Joruueckue aAeMcTBHA:
® CaMOCTOSTENIbHO (POPMYITHPOBATH M AKTyaTU3UPOBAThH MPOOIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;
®  OMpEENATh SN IeATeITLHOCTH, 3a7aBaTh MapaMeTpbl U KPUTEPUHU UX JOCTIKCHHS;
®  BBISBIISATH 3aKOHOMEPHOCTH M TIPOTUBOPEYHS B PACCMATPUBACMBIX (DU3UUYECCKUX SBICHUSX;
e pa3pabaThIBaTh IUJIaH PEIICHHS MPOOJIEMBI C YIETOM aHAIN3a UMEIONTUXCS MaTEPUATBHBIX M HEMATePUATILHBIX PECYPCOB;
® BHOCHUTH KOPPEKTHUBHI B JCSITEIHHOCTD, OIICHUBATH COOTBETCTBUE PE3YJIbTATOB LIEJISIM, OIICHUBATH PUCKHU MTOCIIECICTBUI JIEATEILHOCTH;
® KOOPJIWHUPOBATH U BBITMIOJHATH PAOOTY B YCIOBUSAX PEaTbHOTO, BUPTYATHbHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBHSI;
® pa3BUBaTh KPEATMBHOE MBIIIJICHUE TIPH PEIICHUH )KM3HEHHBIX MTPOOJIEM.
Ba3oBble ucciienoBarebCcKHe 1eiCTBUA
® BJIAJECTh HAYYHOH TEPMHUHOJIOTHEH, KIIFOUEBBIMU IMOHATUSIMH M METOJIaMU (PU3NYECKON HAYKH;
e BIAJCTh HAaBBIKAMH Y4eOHO-UCCIIEAOBATENLCKOM M MPOEKTHOM JAeATeNbHOCTH B 00nacTd (U3MKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITEIIBHOMY TIOMCKY METOJIOB pelIeHUs 3a1a4 (U3UUYECKOTO COACPKAHUS, IPUMEHEHHUIO PA3IMYHBIX METOJIOB MMO3HAHUS;
e BIAJCTh BUJAMH JEATEIHHOCTU IO MOJYYSHHIO HOBOTO 3HAHUS, €r0 HMHTEpPIpPEeTalUH, MPeoOpa3oBaHUI0 U MPUMEHEHHUIO B PA3IUYHBIX y4EOHBIX
CUTYaIUsIX, B TOM YHUCIIE [IPH CO3JaHUH YU€OHBIX MPOEKTOB B 00JIaCTH (PU3UKH;
®  BBISBIATh IPUYUHHO-CIIEICTBEHHbBIE CBS3U M aKTyaJIM3UPOBATh 3a/1auy, BbIIBUTATh THIIOTE3Y €€ pEeUIeHUs, HAXOAUTh apTyMEHTBI JJIsl I0Ka3aTeIbCTBa
CBOUX YTBEPKACHMI, 3a1aBaTh apaMeTpbl U KPUTEPUU PEILLICHHUS;
® AHAJIU3UPOBATh MOJIYUCHHBIC B XOJI€ PEIICHUS 33/1a4 PE3YJIbTaThl, KPUTUUECKH OLIEHUBATh UX JOCTOBEPHOCTh, IPOrHO3UPOBATh M3MEHEHHUE B HOBBIX
YCIIOBHUSIX;
e CTaBUTh U HOPMYTUPOBATH COOCTBEHHBIE 3a/1a4H B 00Pa30BATEIIbHON NEATEIHHOCTH, B TOM YKCIIE MPH U3yYCHUH (PU3UKU;
e J[aBaTh OLICHKY HOBBIM CUTYAIIUsM, OLIEHUBATh IPUOOPETEHHBIHN OIIBIT;



YMETh MIEPEHOCUTH 3HAHUS 10 (PU3UKE B MPAKTUYECKYIO 00IACTh KU3HEACATEILHOCTH;
YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTei;
BBIJIBUTaTh HOBBIEC UJIEH, IIPEJIaraTh OPUrHHAIBHBIC TOAXOAbI U PELLICHMS;

CTaBHUTb HpO6JIeMI)I " 3a7a4u, JOIMYCKAIOIHUE AJIbTCPHATHUBHBIC PCIICHUA.

Pa6ora ¢ undpopmanmueii:

BJIAZICTb HAaBbIKAMM IIOJIYUYCHUS I/IH(bOpMaIH/II/I (1)I/I3I/I‘IGCKOFO COoACpKaHsA M3 UCTOYHHUKOB PA3HBIX THUIIOB, CaAMOCTOATCIIBHO OCYHICCTBJIATH IIOUCK,
aHaJM3, CHCTEMATU3aLUIO ¥ HHTEPIPETAIHIO HH(POPMAIUU PA3THYHBIX BHJIOB U ()OPM NIPEICTABIICHHS;

OIICHUBATH JJOCTOBEPHOCTHh HH(OpMAIIHH;

HCII0JI30BAaTh CPEACTBA I/IH(bOpMaIII/IOHHBIX N KOMMYHUKAIITUOHHBIX TEXHOJIOTHH B PEIICHNN KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OpraHU3allMOHHBIX
3aa4 ¢ COOJIOACHHEM TPEeOOBAHHMI 3PTOHOMHKH, TEXHUKH OE30MACHOCTH, TUTHEHBI, pecypcocOepekeHHUs, MPABOBBIX W ATUYECCKHX HOPM, HOPM
MH(POPMAITMOHHOM 06€30TMacHOCTH;

co37aBaTh TEKCTHl (PU3MUECKOTO COJEp)KaHHA B pa3lMYHbIX (QopMmaTax ¢ ydy€TOM Ha3HadeHMs] MH(DOpMAMM M LIEJIEBOM ayAUTOPHH, BbIOMpas
ONTUMAJIbHYIO (OPMY IIPEICTABICHUS U BU3YAJIU3AlUH.

KoMMyHHKaTHUBHBIEC YHUBEPCAJIbHbIC Y4eOHbIE 1eCTBHUS:

OCYIIIECTBJISTH OOIIEHNE HAa ypoKax (PM3UKU U BO BHEYPOUHOH JACSITEIHBHOCTH;

pacrno3HaBaTh NPEANOCHUIKH KOH(MIUKTHBIX CUTYallMi U CMSATYaTh KOHQIHUKTHL;

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHUS C HCIOIb30BAaHUEM S3bIKOBBIX CPEJICTB;

MMOHUMATh U UCTHIOJIB30BaTh MPEUMYIIECTBA KOMAHIHON U HHIUBUAYAIbHON pabOThI;

BBIOMPATh TEMATUKY U METOJIbl COBMECTHBIX ACHCTBUM ¢ y4ETOM OOIIUX HHTEPECOB U BO3MOKHOCTEN Ka)A0Tr0 4ieHa KOJIJICKTHUBA;

MPUHUMATh EJIU COBMECTHOM IEsITeNbHOCTH, OPraHW30BbIBATh U KOOPAMHUPOBATH JEUCTBUA MO €€ JAOCTHXKEHMIO: COCTABIIATH IUIaH JIEHCTBUH,
pacnpeensaTh poju ¢ yuéTOM MHEHUH YYaCTHUKOB, 0OCYK/IaTh Pe3yIbTaThl COBMECTHOM pabOThI;

OIICHUBATh KAYECTBO CBOETO BKJIAJA U KAXKJOT0 yYaCTHHKA KOMaH/bI B OOIIUN pe3yibTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

npeaiaraTb HOBbIE IPOEKTHI, OLICHUBATH UJIEH C MMO3UIIUU HOBU3HBI, OPUTUHAIBHOCTH, IPAKTUIECKON 3HAYUMOCTH;

OCYILIECTBIISITh IO3UTUBHOE CTPATETMUECKOE MOBEJICHUE B PA3IMUHBIX CUTYAIUIX, POSBISATH TBOPUECTBO U BOOOpaxKeHHE, ObITh MHUIIMATUBHBIM .

PeryisiTuBHbIe YHMBepcaJIbHbIe YueOHbIe el cTBUs
Camoopranuszanmsi:

CaMOCTOSITENILHO OCYIIECTBIISITh TIO3HABATENBHYIO IEATEIHHOCTh B 00JACTH (DPU3UKH M aCTPOHOMHUH, BBISBIISATH MPOOIEMBI, CTABUTH U (HOPMYITUPOBATH
coOCTBEHHBIE 3a/1a4H;

CaMOCTOSITENIBHO COCTaBISATh TUIAH PEIICHUs PACUETHBIX W KaUueCTBEHHBIX 3aJad, MJIAH BHITIOJHEHHS MPAaKTUYECKON paboThl ¢ YUIETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BOZMOYKHOCTEH U MPeNOUTEHUI;

JTaBaTh OLIEHKY HOBBIM CUTYAILUsIM;



pacmmMpATh paMK1 y4eOHOTO IpeMETa Ha OCHOBE JIMUHBIX MPEANOUTCHUN;

JieTIaTh OCO3HAHHBIN BHIOOD, apIyMEHTHUPOBATH €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTH 3a PEIICHHE;

OLICHUBATh MPHOOPETEHHBIN OTIBIT;

crocoOCTBOBATh (POPMUPOBAHHUIO U TPOSBICHUIO SPYAULUU B 00JAaCTH (DU3WKH, MOCTOSIHHO MOBBIIIATH CBOW OOpa30BaTENbHBIA W KYJIbTYpHBIN
YPOBEHB.

CﬁMOKOHTpOJIb, IMOLMOHAIbHBIA HHTEJIEKT:

AaBaTb OUCHKY HOBBIM CUTYyallUAM, BHOCUTb KOPPCKTUBLI B ACATCIBHOCTD, OLICHUBATL COOTBETCTBUEC PE3YJILTATOB LIC/IAM,

BJIaACTh HAaBBIKAMH HO03HaBaTeIbHOU pe(i)ﬂeKCI/II/I KakK OCO3HaHHA COBCPHIACMBIX I[GI\/'ICTBI/II\/’I U MBICIUTCIIBHBIX MPOLUECCOB, HX PE3YJIbBTATOB U
OCHOBAHMIA;

HCI0JIb30BaTh MPUEMBI peiieKcuu AJisl OLIEHKU CUTYalluH, BIOOpa BEPHOTO PEIICHMUS;

YMETb OUCHHUBATH PUCKHU U CBOCBPCMCHHO IMPUHUMATDb PCHICHUSA 110 UX CHUKCHUIO,

IIPUHUMATh MOTHUBBI U apT'YMEHTBI APYTUX IIPU aHAIN3€E PE3YIbTATOB AEATEIBHOCTH;

IIPpUHUMATh ce6s{, IIOHUMasA CBOM HEAOCTATKH U TOCTOMHCTBA,

IIPUHUMATb MOTHUBBI U apT'YMEHTHI APYTUX [IPU aHAJIN3€ PE3YJIbTaTOB ACATEIbHOCTH;

MPU3HABaTh CBOE MPaBO U MPABO APYrUX HA OIMINOKH.

B mpouecce noctukeHHs] JMYHOCTHBIX PE3YJIbTATOB OCBOCHHUS MPOrpaMMbl MO (U3HMKE AT YPOBHS CpeaHero oO0miero oOpazoBaHUS y 00ydaromIUXCS

COBEPIICHCTBYETCS] SMOIMOHANIbHBIM HHTEIIEKT, MPEANoaralonuii cChpopMUpPOBaHHOCTD:

CaMOCO3HaHUs, BKIIOYAIONIETO CIIOCOOHOCTh TOHMMATh CBOE OMOIMOHAIBFHOE COCTOSHHE, BUACTh HAaNpaBICHHUS pa3BUTHS COOCTBEHHOU
AMOIMOHAIBHOU c(ephl, OBITH YBEPEHHBIM B cele;
CaMOPETYIMPOBAHMUS, BKIIOYAIONIETO CAMOKOHTPOJIb, YMEHHE NMPUHUMATh OTBETCTBEHHOCTh 3a CBOE IOBEICHHUE, CIIOCOOHOCTH aalTUPOBATHCS K
ASMOIMOHAIBHBIM U3MEHEHHSIM U TIPOSIBIISITH THOKOCTD, OBITh OTKPBITHIM HOBOMY;
BHYTPEHHEH MOTHBAIINH, BKIIOYAIONICH CTPEMIICHHE K IOCTH)KCHUIO LIEIH M yCIeXy, ONTUMH3M, HHUIIUATUBHOCTh, YMEHUE J1CHCTBOBATh, UCXOMS U3
CBOMX BO3MOJKHOCTEHA;
IMITATUH, BKIFOYAIOIICH CIIOCOOHOCTh MOHUMATh AMOIIMOHAILHOE COCTOSIHUE JIPYTHX, YYUTHIBATh €0 MPHU OCYIIECTBICHUN OOLICHHS, CIOCOOHOCTh K
COUYYBCTBHIO M COTIEPESIKUBAHHUIO;
COLIMAIBHBIX HABBIKOB, BKIIFOYAKOIIUX CIIOCOOHOCTh BBICTPAWBATh OTHOIICHUS C JIPYTUMU JIFOJIMHU, 3a00TUTHCS, MPOSBISATh UHTEPEC M pa3pemiaTh
KOH(QJIUKTBI.

MNPEJIMETHBIE PE3YJIbTATBI

K kxonmy O6V‘-ICHI/I$I B 10 Knacce ipeIMETHBIC PE3YAbTATHI HA VTJ'IV6J'IéHHOM YPOBHEC OOJIDKHBI OTPAXKATh Cd)ODMI/IDOBaHHOCTB A O6V‘IaIOH_[I/IXCSI YMEHHM:

IIOHUMATb POJIb (bI/I3I/IKI/I B 3KOHOMI/I‘IeCKOI71, TeXHOHOFquCKOﬁ, 3KOJ'IOFI/I‘-ICCKOI\/’I, COIIMAILHOM U 3THYECKOH C(I)ean ACATCIIbHOCTH YCJIOBCKA, POJIb U
MECTO (bI/IBI/IKI/I B COBpCMCHHOﬁ Haquoﬁ KapTUHEC MHpa, 3HAYCHUC OHHC&TGHBHOﬁ, CHCTCM&TPBPIP}GOH.ICFI, OOBSICHUTEIIBHON H HpOFHOCTI/IquKOﬁ



GbyHKUIMH GU3NIECKON TEOPUN — MEXAHUKH, MOJICKYJISIPHOW (PU3UKHU M TEPMOAMHAMUKH, POJIb (PU3NUECKON TeopuH B (POPMHUPOBAHUYU MPECTABICHUI
0 (hu3UYECKON KapTUHE MUPA;

pa3nuyarh YCIOBHUS MPUMEHUMOCTH MOJeNel (U3NYecKuX Tell U MPOLECCOB (SIBICHMIA): HHEpLUAIbHAS CUCTeMa OTCcUYETa, abCOIIOTHO TBEPAOE TEO,
MaTepualibHas TOYKA, PAaBHOYCKOPEHHOE IBIDKEHHE, CBOOOJHOE MajeHue, adCOMIOTHO ympyras nedopMarus, aOCONIOTHO YNpyroe u abCOJIIOTHO
HEYNPYroe CTOJIKHOBEHHS, MOJENU Ta3a, JKUAKOCTH M TBEPAOTro (KPUCTAJUIMYECKOTO) Teja, HICANbHBIA Ta3, TOUYEUHBIH 3apsi, OJHOPOIHOE
AIIEKTPUYECKOE TIOJIE;

pa3nuyarh yciuoBHs (TpaHUIlBl, 00JacTH) MPUMEHUMOCTH (DU3NYECKUX 3aKOHOB, MOHHMMATh BCEOOIIMI XapakTep (yHIaMEHTAIBHBIX 3aKOHOB H
OTPaHUYEHHOCTH MCIIOJIb30BAHMSI YACTHBIX 3aKOHOB;

aQHAJM3UPOBATh U OOBSACHATH MEXaHWYECKHE IPOIECCHl W SIBICHUS, WCIOJB3YS OCHOBHBIC MMOJIOKEHHS W 3aKOHBI MEXaHUKH (OTHOCHTEIBHOCTH
MEXaHMYECKOTO JBWKEHHUS, POPMYITBI KHHEMAaTHKH PaBHOYCKOPEHHOTO JIBIKECHHUS, TIpeoOpazoBaHus [ anues a1t CKOPOCTH U MEPEMEIIeHUs, 3aK0 HbI
HproTOHA, MPUHIMTT OTHOCHTEIBHOCTH [ anmies, 3aKOH BCEMHUPHOTO TATOTEHUS, 3aKOHBI COXPAHEHUS WMITYIbCa M MEXaHUYECKOW SHEPTHH, CBS3b
paboTHI CHJIBI C U3MEHEHNEM MEXaHWYECKOW SHEPrUH, YCIOBUS paBHOBECHS TBEPAOTO TeNa), IPH ITOM HCIOJIB30BAaTh MAaTEMaTHUECKOE BhIPAKEHHE
3aKOHOB, YKa3bIBaTh YCJIIOBHS MPUMEHUMOCTH (PM3MUYECKHX 3aKOHOB: TpeoOpazoBaHMil ['anmies, BTOPOTO W TPEThero 3aKOHOB HBIOTOHA, 3aKOHOB
COXpaHEHHS UMITYIIbCA M MEXaHUYECKOH SHEPTUH, 3aKOHA BCEMUPHOTO TATOTCHHUS,

aHATM3UPOBATh M OOBSCHATH TEIUIOBBIC IPOIECCHl M SIBJICHUS, WCIONB3ysd OCHOBHBIC mosiokeHHss MKT u 3aKkOHBI MOJIEKYISIpHOW (HU3UKK U
TEPMOJIMHAMUKHU (CBSI3b JABIICHUS UAEaJIbHOTO Ta3a CO CpelHEW KMHETUYECKOW SHEeprueil TerioBOro JABMKEHHS M KOHLIEHTpalued ero MoJeKyd,
CBSI3b TEMIIEpaTyphbl BEIIECTBA CO CpEeAHENW KUHETUYECKON SHEeprueil TEemIoBOro JABMKEHHS €ro YacTHUll, CBSA3b JaBIICHUS HICAIbHOTO Ta3a C
KOHIIEHTPAIME MOJIEKYJ U €ro TeMIeparypoil, ypaBHeHue MeHnneneeBa—Kianeitpona, nepBblil 3aKOH TEPMOJUHAMHUKH, 3aKOH COXPAHEHUSI SHEPTUHU
B TEIUIOBBIX IMpolieccax), MPU OSTOM HCIOIB30BaTh MaTeMaTHYECKOE BBIPA)KEHHE 3aKOHOB, YyKa3blBaTh YCIOBHUS NPUMEHUMOCTH YpaBHEHUS
MenneneeBa—Kianeiipona;

aHAJIM3UPOBATh M OOBSICHATH JIIEKTPUUYECKHE SIBICHUS, HCIOJIb3YS OCHOBHBIC IOJIOKEHUS W 3aKOHBI JJIEKTPOJUHAMHUKHU (3aKOH COXpaHEHUs
AJIEKTPUYECKOro 3apsijia, 3akoH KylnoHa, MOTEHIIMATbHOCTD 3JEKTPOCTATHUYECKOTO MOJIs, IPUHIUI CYNEPIIO3UIINH IEKTPUUECKUX MOJIeH, TIPU STOM
yKa3bIBasl YCIOBUS MIPUMEHUMOCTH 3akoHa KynoHa, a Takyke MpakTU4YeCKH Ba)KHBbIE COOTHOIIECHUS: 3aKOHbl OMa /17151 yJacTKa LeMu U JJIs 3aMKHYTOM
ANIeKTpUYECKOi 1emnu, 3akoH Jxoyns—Jlenna, npasuia Kupxroda, 3akonsl dapajes Ui 31€KTPOIN3a);

OTHCHIBATh (PU3MUECKHE MPOIECCHl U SBJICHUSA, UCIOJIBb3Ysl BEITUUYMHBI: MEpeMEIlleHNne, CKOPOCTh, YCKOPEHHE, UMITYJIbC Tella U CHCTEMBI Tell, CuJa,
MOMEHT CHWJbI, JaBJICHHE, TMOTEHIMAllbHAS DSHEPrus, KUHETHYeCKas HHEprusi, MeXaHWdyeckas SHeprus, pabdoTa CHIIbI, IIEHTPOCTPEMUTEIHHOE
YCKOpEHUE, CUJIa TSHKECTH, CHJIa YIIPYTOCTH, CUJia TPEHUS, MOILTHOCTh, SJHEPI s B3aUMOJACUCTBUS Tena ¢ 3eMIEl BONMM3HM €€ MOBEPXHOCTU, SHEPTHUS
yrnpyroit negopmanuu MpYKUHBI, KOJIMYECTBO TEMJIOTHI, a0OCONIOTHAs TemIeparypa Tesia, paboTa B TEpMOJMHAMUKE, BHYTPEHHSS SHEprus
UealbHOIO OJHOATOMHOTO Ta3a, paboTa HJeaJbHOrO ra3a, OTHOCUTENbHAs BIAXHOCTh Bo3ayxa, KIIJI uaeanpHOro TeIUIoBOro JBUTAaTelns;
ANIEKTPUYECKOE M0JIe, HAMPSHKEHHOCTh 3JEKTPUYECKOTO MOJIsl, HANPsHKEHHOCTh MOJS TOYEYHOTO 3apsja WM 3apsDKEHHOTO Iapa B BakyyMe U B
JMAJIEKTPHUKE, MOTEHLIUAN AIIEKTPOCTATUYECKOTO MOJIsl, Pa3HOCTh MOTEHIMAJIOB, HIEKTPOABUKYINAs CHJA, CUJIa TOKA, HANpsDKEHUE, MOITHOCTh TOKa,



3JIEKTpUYECKas EMKOCTD IIJIOCKOT0 KOHJAEHCATOpa, CONPOTUBICHUE Y4acTKa LIENU € [IOCIEA0BAaTEIbHBIM U NapalIe/IbHbIM COCIUHEHUEM PE3UCTO POB,
SHEPrus IEKTPUUECKOI0 MOJIsI KOHIEHCATOPa;

00BACHATE OCOOEHHOCTH MMPOTCKAHU A CI)I/I3I/I‘-IGCKI/IX SIBJICHUH: MEXaHHYECKOe JABMXKCHUCE, TCIINIOBOC MABHMXXCHHMEC 4YaCTUL BCIICCTBA, TCIIJIIOBOC
paBHOBecHe, OpPOYHOBCKOE IBWKCHHE, MUPQPYy3Usi, HCHApEHUE, KUINCHHE W KOHICHCAIMS, IUIABIICHUE W KPUCTAJUIM3AIMS, HAMPaBICHHOCTH
TEIUIoNEepe1aut, MEKTPU3aLUsl TeJ, SKBUIOTECHIIMAIbHOCTb IOBEPXHOCTHU 3aps’KEHHOTO ITPOBOIHUKA,

MPOBOJIUTH HCCIEIOBAHUE 3aBUCHMOCTH OJHOW (M3WYECKOM BEIMYMHBI OT JPYrod C WCHOJB30BAHMEM NPSIMBIX H3MEPEHUH, IpU STOM
KOHCTPYHPOBATh YCTAHOBKY, (PMKCUPOBATH PE3yIbTAThl MOJYYCHHON 3aBUCUMOCTH (PH3MYECKUX BEIIMYUH B BUJIC IPAPUKOB C YIETOM aOCOTIOTHBIX
HOFpCIHHOCTeI\/'I HSMCPCHHﬁ, ACJIaTh BBIBOALI IO PE3YyIbTaTaM UCCICAOBAHUA,

IMPOBOANTE KOCBCHHBIC HU3MCPCHUA (1)I/ISI/ILI€CKI/IX BCJIMYMH, IIPU 3TOM BBI6I/IpaTI> ONTUMAaJIbHBIN MCTOA HU3MCPCHUA, OUCHWBATH aOCOJIIOTHEIE U
OTHOCUTCIIBHBIC IOTPCHIHOCTH IMPSAMBIX U KOCBCHHBIX H3M€p€HHI>i;

IMPOBOAWTE OIIBITHI IO IPOBEPKE HpGIU'IO)KGHHOﬁ TUIIOTE3bI: INIAHUPOBATH SKCIICPUMCHT, CO6I/IpaTB OKCIICPUMCHTAJIBHYIO YCTAaHOBKY, aHAJIM3UPOBATH
IMOJIYYCHHBIC PE3YIbTAaThl U A€JIaTh BBIBOJ O CTATyCC Hpe)IJ'IO)KeHHOI\/’I TUIIOTE3bI,

coOmooark mpaBmwia O€30MaCHOr0 TpyJa IpU MPOBEACHUU UCCIEAOBAaHMM B paMKax y4yeOHOro OHKCIEpUMEHTa, HpPAaKTUKyMa M y4eOHO-
MCCIIEIOBATENIbCKON U MPOEKTHON AESITETLHOCTH € UCIOIb30BaHUEM U3MEPUTENIBHBIX YCTPOMCTB U J1a00paTOPHOTO 000PYIOBaHMUS;

pemarp pacy€THbIE 33Ja4d C SBHO 3aJJaHHOW M HESBHO 33/laHHOM (hH3MuYecKoi MOJENbI0: Ha OCHOBAaHWM aHallM3a YCJIOBHSI 0OOCHOBBIBATH BBIOOP
¢bu3n4ecKkoil MoJenH, oTBeHarolell TpeOOBaHUSIM 3aJauu, IPUMEHATh (POPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJIAThl (PU3HYECKUX TEOPUN IpHU
UCIOJb30BAHUU MAaTEMAaTHUYECKUX METO/IOB PELICHUs 3a/1a4, IPOBOANUTh PAacUEThl HA OCHOBAHUU MMEIOIMXCS JAaHHBIX, aHATM3UPOBATh PE3YJIbTaThl U
KOPPEKTHPOBATh METObI PEIIEHUS ¢ YIETOM MOITy4YEHHBIX PE3YIbTAaTOB;

pelaTh KaueCTBEHHbIE 3aJauu, TpeOyrollue NMPUMEHEHUs 3HaHMM M3 pa3HbIX pa3fesioB Kypca (UM3MKM, a TaKkKe MHTErpalluu 3HaAHUW U3 APYrux
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O I[MKJIA: BBICTPAaUBATh JOIMUECKYIO LENOYKY PACCYXKAECHUN C OMOPOI Ha M3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
¢bu3nyeckue sBICHUS;

UCIOJb30BaTh TEOPETHUUECKUE 3HAHUA sl OOBSCHEHUS OCHOBHBIX NPHHLMIIOB pabOThl M3MEPUTEIbHBIX HPUOOPOB, TEXHUUYECKHX YCTPOMCTB U
TEXHOJIOTHYECKUX ITPOLIECCOB;

IPUBOANUTH MPUMEPHI BKJIAZA POCCUHCKUX U 3apyOeKHBIX YUEHBIX-(U3MKOB B pa3BUTHE HAyKH, B OOBSCHEHHE IPOLIECCOB OKPYXKAIOLIEro MHUpA, B
pa3BUTHE TEXHUKU U TEXHOJIOTUH;

aHAJIM3UPOBaTh M OLEHMBATH IMOCIEICTBUS OBITOBOW M IMPOU3BOJICTBEHHOM AEATEIHOCTU YEJOBEKAa, CBA3AHHOW € (PU3MYECKMMHU IpoleccaMu, C
MO3UIMHA 3KOJOrMYECKON 0€30IacHOCTH, NMPEICTABICHUH O PallMOHAIBLHOM MIPUPOJIONOJIB30BaHUH, a TAKXKE PAa3yMHOM HCIIOJIb30BAaHUU JAOCTHKEHU I
HAyK{ U TEXHOJIOTUH IS JalbHEHIIEro pa3BUTUS YEIOBEYECKOTO OOIIECTBa;

INPUMEHATh pa3iIMyuHble CHOCcOoOBl paboThl ¢ MHpOpManueill (U3NYECKOro COJEp)KaHUS C HCIOJIb30BAaHHUEM COBPEMEHHBIX HH(OPMAIMOHHBIX
TEXHOJIOTUH, TIPU 3TOM HCII0JIb30BaTh COBPEMEHHbIE NH(OPMALIMOHHBIE TEXHOJIOTUH JJIsl IOUCKA, IepepabOTKH U MPEeAbsABICHUS y4eOHOM 1 Hay4HO-
HOMyJSApHOM MHGOpPMALUKU, CTPYKTYPUPOBAaHUS M HMHTEpHpeTalud HWHPOpPMALMH, TMOIYYEHHOM M3 pPa3IMYHBIX HCTOYHUKOB, KPUTHYECKU



aHAJTM3UPOBATh IOJydaeMyl0 HH()OPMALMIO U OIEHMBATh €€ JIOCTOBEPHOCTh KaK HAa OCHOBE HMMEIOUIMXCS 3HAHWH, TaK M Ha OCHOBE aHaJIHM3a
MCTOYHMKA WH(POPMALINH;

MPOSIBIATH OPraHU3AIMOHHbIC U MMO3HABATEIbHBIC YMEHHS CaMOCTOATEIBHOTO MPUOOPETEHUS] HOBBIX 3HAHUN B MPOIIECCE BHITIOJIHEHUS MPOEKTHBIX U
y4eOHO-UCCIIeI0BAaTENIbCKUX PadoT;

paboTarh B TIpyIe ¢ MCIOJHEHUEM DPa3UYHBIX COIMAIBHBIX POJIEH, TNIAHMPOBATH pabOTy T'PYIIIBI, PAllMOHAIBHO PACIPENeNiTh JEATEIFHOCTh B
HECTAaHIAPTHBIX CUTYAlUsX, aJCKBATHO OIEHUBAThH BKJIAJ KQXKJIOTO U3 YYACTHUKOB TPYIIIBI B pEIICHUE pacCMaTpUBaeMO poOIeMbl;

MIPOSIBIISITH MOTHUBAIUIO K Oyaymiel mpohecCHoHAIbHON AEATEIBHOCTH TI0 CIIEHUAIBHOCTM (PH3UKO-TEXHUIECKOTO PO QHIIS.

K xoH1Y 00yuenus B 11 knacce npeaMeTHBIE DE3YIBTATHL HA YVIIIYOJIEHHOM VPOBHE JOJDKHEL OTPAXKATh CHOOPMUPOBAHHOCTE YV OO YUAIOIIMXCS YMEHHN:

MIOHUMATh POJb PU3UKU B SIKOHOMUYECKOM, TEXHOJIOTMUECKOH, COIMAIbHON U 3THYECKOH cepax AEeITeIbHOCTH YEJIOBEKa, poJib U MECTO (PU3UKU B
COBPEMEHHOU Hay4HOW KapTHMHE MMpPA, POJIb aCTPOHOMMH B MPAKTUUYECKON EATEIbHOCTH YEJIOBEKA U JaJIbHENIIEM HayYHO-TEXHUYECKOM Pa3BUTHH,
3HAYEHHE ONHCATEIbHOW, CHUCTEMATU3UPYIOIIeH, OOBICHUTENLHOM M MPOTHOCTUYECKOW (YHKUIUNA (PU3NYECKOM TEOpUH — BIIEKTPOJWHAMUKH,
CHeHaTbHON TEOPHH OTHOCHUTEIBHOCTH, KBAHTOBOW (DU3HKH, poJib (pru3nueckoil Teopuu B (OPMUPOBAHUHU IMPEACTABICHUM 0 (HU3MUECKON KapTHUHE
MHpa, MeCTO (PU3NUECKON KapTHHBI MUpa B 00IIEM psly COBPEMEHHBIX €CTECTBEHHO-HAYUHbIX MPEICTABIEHUIN O IPUPOJIE;

pasnauyaTth yCIOBUS IPUMEHUMOCTH MOJeNel (U3NYEeCKUX Tell U IPOLIECCOB (SIBICHUMN): OJTHOPOIHOE MEKTPUUECKOE U OJHOPOTHOE MarHUTHOE TIOJIS,
rapMOHHUYECKHE KoJleOaHHs, MaTeMaTHUYECKUN MAsATHUK, WACAIbHbIA NPYKUHHBIA MasSTHUK, TAPMOHUYECKHE BOJIHBI, UACAIbHBIA KojeOaTeabHbIN
KOHTYp, TOHKas JIMH3a, MOJEJIEH aTOMa, aTOMHOTO sJIpa U KBAHTOBOM MOJIEJIN CBETA;

paznuuaTth ycloBHs (TpaHHIlBl, 00JACTH) MPUMEHMMOCTH (PU3MYECKUX 3aKOHOB, MOHWMATh BCEOOIMH XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB W
OTPaHUYEHHOCTD UCIOJIb30BaHNUS YACTHBIX 3aKOHOB;

aHAJM3UPOBaTh U OOBSCHATH 3JIEKTPOMArHUTHBIE INPOLIECCHl W SBJIEHUS, HCIOJIb3Ys OCHOBHBIE IIOJIOKEHHS M 3aKOHBI 3JIEKTPOJUHAMUKU U
CHELUAIbHON TEOpUH OTHOCUTEIBHOCTH (3aKOH COXPAHEHHs IEKTPUUYECKOro 3apsja, cuia Ammepa, cuia JlopeHna, 3aKOH 3JIEKTPOMAarHUTHOM
uHAyKnuy, npaswio Jlenna, cBsasp OJIC caMOMHAYKIMH B DIIEMEHTE 3JIEKTPUYECKOM LIENHM CO CKOPOCTBIO M3MEHEHHS CUIBl TOKA, HOCTYJAThl
CIeIUaJIbHON TEOPUH OTHOCUTEILHOCTH DUHIIITEHHA);

aHAJIM3UPOBaTh U OOBSACHATH KBAHTOBbIE IPOLIECCHl U SBJICHUSA, MCIOJb3Ys IOJOXKEHHUS KBAHTOBOW (u3uKu (ypaBHeHUE OWHIITEHHA Ui
¢dororddekra, nepBbIii U BTopoii moctynarsl bopa, mpuHIMIT COOTHOIIEHUS HeonpeaenéHHocTel IeiizenOepra, 3aKOHbI COXpaHEHUs 3apsilOBOIO U
MaccOBOT'0 YHUCEJ U SHEPIUU B SIEPHBIX pEeaKIUIX, 3aKOH PaJIMOAKTUBHOIO pacnaja);

ONMUCHIBATh (DPU3NYECKHUE MPOLECCHl U SBJIEHHS, UCIOJb3Ys BEIUYMHBI: HANPSHKEHHOCTh AJIEKTPUYECKOIO MOJIs, MOTEHLUA JIEKTPOCTATUYECKOro
IIOJISI, Pa3HOCTh IOTEHLMAJIOB, JJIEKTPOJBMWXKYIIAs CHUJA, WHAYKLUUS MarHUTHOTO IIOJI, MAarHUTHBIA IOTOK, cwia AMIiepa, WHAYKTUBHOCTD,
UIEKTPOABIIKYILAS CHJIa CAMOMHIYKIIMM, SHEPIHs MAarHUTHOTO IIOJISI IPOBOJHMKA C TOKOM, PEISITUBHUCTCKMM MMITYJIbC, MOJIHAs 3HEPIHsl, DHEPIU
MOKOSI CBOOOTHOM YaCTHIIbI, SHEPTUS U UMITYJIbC (DOTOHA, MACCOBOE YHMCIIO U 3aps[ sIpa, SHEPTUS CBSI3H S1pa;



OOBSICHATh OCOOCHHOCTH MPOTEKaHHUA (PU3MUCCKUX SIBICHHIA: 3JEKTPOMArHUTHas MHIYKLIWSA, CAaMOWHAYKIHS, PE30HAHC, MHTEePPEpEHIHS BOJH,
mudpaxys, TUcrepcus, MOJHOE BHYTpEHHee oTpakeHue, Qotoanekrpuueckuii 3¢dext (potosaddexr), anpda- n Oera-pacmangsl saep, ramma-
U3Iy4eHue sizep, Pu3ndecKre MPUHIUIIBI CIIEKTPATIbHOTO aHali3a 1 padoThI Jla3epa;

ONPpCACIIATh HAIIPABJIICHUEC MHAYKIWHW MArHUTHOI'O ITOJIA IPOBOJHHUKA C TOKOM, CHUJIBLI AMHepa U CHJIBI HopeHua;

CTPOHTH U300paKEHHE, CO37aBAEMOE TUIOCKUM 3€pKAIOM, TOHKON JINH30M, M PACCYUTHIBATH €r0 XapaKTEePUCTHKH;

IMPHUMCHATH OCHOBOITOJIAratomue aCTpOHOMHUYCCKUC TMOHATHA, TCOPUU U 3aKOHBI IJId aHajlin3a U 00BsICHEHHS (1)I/I3I/I‘-IGCKI/IX IMpoueCCoOB, MPOUCXOAAIIUX
B 3BE3/1aX, B 3BE3THBIX CUCTEMAX, B MEKTAIAKTHYECKOM Cpeie; NBMXKEHUSI HEOSCHBIX Tell, IBOJIIOIMH 3BE3/ U BeeneHHoil;

MIPOBOJUTH MCCIIEI0BAHUE 3aBUCUMOCTEN (M3MYECKMX BEJIUYMH C HCIIOJIb30BAHUEM MPSIMBIX M3MEPEHUH, IPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(¢buKkcHpoBaTh pPe3yibTAThl MOJYYEHHON 3aBUCUMOCTH (PM3MUECKUX BEIMYMH B BUJE I'padUKOB ¢ y4€TOM aOCOJIOTHBIX MOrPEUIHOCTEN HM3MepeHuil,
ACIaTh BBIBOABI IO PE3yIbTaTaM UCCICAOBAHUAA,

IMPOBOANTE KOCBCHHBIC HU3MCPCHUA (i)I/ISI/ILIeCKI/IX BCJIMYMH, IIPU 3TOM BBI6I/IpaTI) OIITUMAIbHLIN MCTOA HU3MCPCHUA, OLUCHHBATDH abCoOJIIOTHBIE U
OTHOCUTCIIBHBIC IOTPECUIHOCTH IMPSAMBIX U KOCBCHHBIX H3MepeHHI>i;

IMPOBOAWTE OIIBITHI IO ITPOBEPKE Hpe)IHO)I(eHHOﬁ THUIIOTE3bI: INIAHUPOBATH SKCIICPUMCHT, CO6I/IpaTB OKCIICPUMCHTAJIBHYIO YCTAHOBKY, aHAJIU3UPOBATH
IMMOJIYYCHHBIC PE3YIbTAaThl U AC€JIaTh BBIBOJ O CTATyCC Hpe)IHO)KeHHOﬁ THUITIOTE3bI,

OIMHUCBIBATb METO/IbI ITOJIYYCHUS HAYYHBIX ACTPOHOMHNYCCKUX 3HaHPII>i;

cobmoaTe mpaBuiaa O€30MacHOTO TpyJda TpH TPOBEACHHHM HWCCIEAOBAHUNH B paMKax Y4YeOHOro OKCIIEpUMEHTa, MpakTUKyMa W y4eOHO-
MCCIIEIOBATENILCKOM U TIPOCKTHOM JIESITEIHHOCTH C MCIIOJE30BAaHHEM U3MEPUTEILHBIX YCTPONCTB | J1a00PaToOpHOTO 000pyI0BAHUS;

pemaTh pacu€THBIC 33aud C SBHO 33/IaHHOW W HESIBHO 3aJlaHHOM (DPM3MYECKOH MOJENbI0: Ha OCHOBAHWHW aHaJK3a YCIIOBUS BHIOMpPATh (hU3NYECKHE
MOJIeIH, OTBEYAIOUIMEe TPeOOBAaHUSAM 3a/a4M, TPUMEHSTH (OPMYNBI, 3aKOHBI, 3aKOHOMEPHOCTH M TMOCTYJaThl (U3UYECKUX TEOPHH MpH
WCIOJb30BAHUU MATEMAaTHYECKUX METOJIOB PEUICHHUS 3214, MPOBOJIUTH PAcYEThl HA OCHOBAHUW UMEIOIIUXCS JAHHBIX, aHATU3UPOBATh PE3yJIbTaThl U
KOPPEKTHUPOBATh METOBI PEIICHUS C YIETOM TOTYyYCHHBIX PE3yIbTATOB;

pelaTh KaueCTBEHHBIC 3aJaud, TpeOyrolue MPUMEHEHUS 3HAHMH M3 Pa3HBIX pas[elioB Kypca (DM3HMKH, a TAKKE WHTErpAllMd 3HAHUH W3 JPYruX
MPEIMETOB €CTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAUBATh JIOTHYECKYIO IIEMOYKY PACCYKACHUN C ONIOPOM Ha M3yYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
(bu3nveckue SBICHUS;

UCIOJBb30BaTh TEOPETHUCCKUE 3HAHUS JIIsl OOBSCHEHUS OCHOBHBIX INPHHIIMIIOB PabOThl M3MEPHUTENILHBIX MPHUOOPOB, TEXHHUYECKUX YCTPOUCTB U
TEXHOJIOTUYECKUX MPOLIECCOB;

NPUBOJUTE MPUMEPBI BKJIAJIa POCCUHCKHX M 3apyOeKHBIX YUEHBIX-(DU3UKOB B PA3BUTHE HAyKH, B OOBSICHEHHE MPOILIECCOB OKPYKAIOIIEr0 MHUpA, B
pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

aHAIM3MPOBATh W OLIEHWBATh ITOCIEICTBHS OBITOBOM M NPOW3BOJCTBEHHOM NESTENBHOCTH YeNOBEKa, CBSI3aHHON C (DM3MUECKHMHU MpOLIECCaMH, C
MO3HIUI KOJOTUYECKOH 0€30MacHOCTH, MPEACTABICHHH O PallMOHAIBEHOM MPHPOAOIIONIB30BaHNY, & TAKKE Pa3yMHOM HCIOJIB30BAaHUHU JIOCTHIKCHU i
HAYKHM M TEXHOJIOTHH IS TATbHEWIIIEro pa3BUTHUS YeIIOBEYECKOro O0IIEeCTBa;



® [PUMEHATH pazIUyYHBIE CHOCOOBI paboThl ¢ WHpOpMammed (U3NYECKOTO COJCPXKAHUA C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAITMOHHBIX
TEXHOJIOTHH, TIPH 3TOM HCIIOJIB30BaTh COBPEMEHHbIE HH(POPMALMOHHBIE TEXHOJIOTUH JJIS TIOUCKA, IEpepabOTKU U MPEIbIBICHHS YIeOHON U HAydHO-
NOMYNSIpHOM MHGpOPMALUKU, CTPYKTYpPUPOBAaHUS M HUHTEpHpeTaluu HHGOpMAIMK, MOJYYeHHOH U3 pa3IMYHBIX MCTOYHHKOB, KPUTHUECKH
aHAJM3UPOBATh IOJydaeMyl0 HH()OPMALMIO W OICHHBATH €€ JIOCTOBEPHOCTh KaK HAa OCHOBE HMMEIOUIMXCS 3HAHWW, TaK M HAa OCHOBE aHalM3a
MCTOYHMKA WH(POPMALINH;

® TPOSBIISATH OPraHU3AIMOHHbBIC U MMO3HABATEIBHBIC YMEHUS CAMOCTOSITEILHOTO MPHOOPETEHUSI HOBBIX 3HAHUH B MPOLIECCE BBIMIOJHEHUS MPOCKTHBIX U
y4eOHO-UCCIIeI0BAaTENbCKUX PadoT;

e paboTaTh B TPYMIE C HCIOJHEHHEM Pa3IMYHBIX COLIMAIBHBIX POJEH, MIAaHUPOBATh pabOTy TPYIIIbI, PAMOHAIBHO PACIPEEIsATh NEITEIbHOCTh B
HECTaHIAPTHBIX CUTYAIIHAX, aJICKBATHO OIEHUBATH BKJIA/l KaXKIOTO U3 YYACTHUKOB TPYIIIBI B PEIICHHE pacCMaTPUBAaEMO IPOOIEMBbI;

® TPOSBIISITH MOTHUBAIMIO K Oyaymiel mpohecCHOHATBHON AEATEIBHOCTH 110 CIICITUATBHOCTSM (PH3UKO -TEXHUIECKOTO TIPOQHIIS.

TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
Ne HanmeHoBaHMe pa3aeioB U TeM IIPOrpaMMBbI KonunuecTBo IeKTpOHHbIe (LHpPOBLIC)
n/n oOpa3oBaTe/ibHbIE pecypchl
4acoB
Paznen 1. HAYUHBIN METO/1 TIO3HAHMS ITPUPO/IbI
1.1 Hay4HEbIil MeTOI O3HAHUS IPUPOIBI 6 bubmorexa [IOK
' v g PHpOA https://m.edsoo.ru/f16b68d7
Hroro no pazaeny 6
Paspgea 2. MEXAHUKA
bu6mmoreka [IOK
2.1 K 10
HCMATHIE https://m.edsoo.ru/f16b68d7
bubmuoreka [JOK
2.2 10
Hunaumica https://m.edsoo.ru/f16b68d7
2.3 Cratuka TBEpIOro TEIa 5 bubmmorexa [IOK
' cprOTO TE https://m.edsoo.ru/f16b68d7
2.4 3aKOHBI COXpAaHEHUS B MEXAHHUK 10 bubmotera [JOK
' OHBT COXpae © © https://m.edsoo.ru/f16b68d7
Hroro no pasneny 35
Paznen 3. MOJIEKYJISAIPHAS ®U3UKA U TEPMOJINHAMHUKA
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bub OK
3.2 Tepmoannamuka. TennoBble MallIuHBI 20 h'[I/tID:LI;I/(r)T:ZI;zc])_}).rU /16b68d7
bu6mmoreka [{OK
. Ar LD 14
3.3 peraTHbIe COCTOSHUS BeecTBa. Da3oBbIe MEPEX0IbI https://m.edsoo.ru/f16b68d7
HToro mo pazaeny 49
Pa3nea 4. DJIEKTPOJANHAMUKA
bu6morteka [IOK
4.1 24
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bu6moreka [IOK
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HToro no pazaeny 54
Paznen 5. ®U3HUYECKHAN MPAKTUKYM
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S3CPBHOC BpeA https://m.edsoo.ru/f16b68d7
OBUHIEE KOJIMYECTBO YACOB 110 TIPOT'PAMME 170
TEMATHUYECKOE IINIAHUPOBAHUE
11 KJIACC
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bubnuoreka [IOK
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Hroro no paszgeny 27
Pazgen 2. KOJIEBAHUSA U BOJIHBI
bu6mmoreka [{OK
2.1 M 1
CXAHMUECKNE KONCOaHHA 0 https://m.edso00.ru/39859¢efl
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2.2 1
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Pasgea 4. KBAHTOBASI ®DU3UKA
4.1 KopiyckyinsapHO-BOJIHOBON AyajIn3M 15 bubmmotexa [JOK
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Pazgen 5. DJIEMEHTBI ACTPOHOMUU U ACTPOPU3UKU
b K
5.1 DeMeHTBl aCTPOHOMUHU U aCTPOU3UKU 12 Homorexa LIO

https://m.edso0.ru/39859efl
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Hroro no pazneny 12
Pa3znen 6. PUSMYECKUM MPAKTUKYM
bubnuorexa [JOK
6.1 | Dusiseckii npaxTHicym 16 https://m.edsi.ru/39859ef1
Hroro no pazaeny 16
Pa3nea 7. OBGOBIIAIOLIEE IOBTOPEHUE
71 Cucremaru3zanus 1 0000IIEHUE TTPEIMETHOTO COJCPKAHUS U OTIBITA JIEATEIHLHOCTH, 15 bubnuotexa [JOK
pHOOPETEHHOTO TIPU U3ydeHnHU Kypca pusuku 10 — 11 kmaccoB https://m.edso0.ru/39859ef1
Hroro no pazaeny 15
PezepBHoe Bpemst 10 bubmmorexa LOK
https://m.edsoo0.ru/39859ef1l
OBHIEE KOJIMYECTBO YACOB 110 TIPOT'PAMME 170
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