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HOACHUTEJIBHASA 3AIINCKA

[IporpaMmma 1o (Qu3MKe Ha ypOBHE CpeaHero oOuero oOpa3oBaHMs
pa3zpaboTaHa Ha OCHOBE IIOJIOKEHUH M TpeOOBAaHUN K pe3yJibTaTaM OCBOCHMS
OCHOBHOU 00pa3oBaTenbHOM porpammbl, peactaBieHHbIX B DI'OC COO, a Takxke
c yuétom enepanpHON pabodeil mporpamMmbl BocmuTaHus W KoHuenmuu
npenoaaBaHus yueoHoro npeamera «Pusuka» B 00pa30BaTENIbHBIX OPraHU3ALMIX
Poccuiickoii @enepanyy, peaanu3yonx OCHOBHbIE 00pa30BaTeIbHbIE IPOIPAMMBI.

[Tporpamma no ¢usnke onpenenser 00s13aTeIbHOE IPEIMETHOE COAEPIKAHUE,
YCTaHABIMBAET PEKOMEHYEMYIO MTOCIIEI0OBATEIBHOCTh U3YUEHHSI TEM U Pa3JIEioB
y4eOHOIro mpeaMera ¢ y4ETOM MEXIPEIMETHBIX M BHYTPUIIPEAMETHBIX CBS3EH,
JOTUKA Y4eOHOIro IpolLecca, BO3PACTHBIX OCOOEHHOCTEN  0Oydaromumxcs.
[Iporpamma no ¢u3uke Aa€T NpeACTaBICHUE O LENAX, COAEpKAaHUM, OOIIeH
cTpareruu OOy4YeHUs, BOCHHUTAHHUS M PA3BUTUS OOYyYarOIIMXCS CpEACTBaMU
yueOHoro npeamera «Dusnkay Ha yriyOnIEHHOM ypOBHE.

Nzydyenne kypca ¢u3uku yriayOlaEHHOTO YPOBHSI MO3BOJIAET pealn30BaTh
3aa4l NpoEeCCUOHAIBHON OpPUEHTAllMU, HAIPABJIECHO HA CO3JIaHUE YCIOBUH AJis
IPOSIBJICHUS] CBOMX HHTEIJIEKTYaJbHBIX M TBOPYECKUX CIHOCOOHOCTEH KayKIbIM
oOydJaromuMcsi, KOTOpble HEOOXOAMMBI MJii MPOJOJDKEHHs O00pa3oBaHUs B
OpraHm3anusx MnpopecCHOHaIBLHOrO0 OO0pa30BaHUs IO Pa3IMYHBIM  (DU3HKO-
TEXHUYECKUM U MHKEHEPHBIM CIIEHUAIBLHOCTSIM.

B nporpamme 1o ¢gusuke onpenenstorcs IaHupyeMble pe3yIbTaTbl OCBOCHMUS
Kypca (U3MKM Ha YpOBHE CpEAHEro ooOmero oOpa3oBaHUs: JIMYHOCTHBIE,
MeTanpeaMeTHble, TMpeAMeTHble (Ha  yrayO6nénHom  ypoBHe).  Hayuno-
METOJ0JOTMYECKOM OCHOBOM g pa3pabOTKU TpeOOBAaHUM K JIMYHOCTHBIM,
METANpEeAMETHBIM U TPEAMETHBIM pe3yJbTaTaM OOy4YaroIUXCsl, OCBOMBLIMX
nporpaMmy 1o (u3MKe Ha YPOBHE CpEeIHEr0 00111ero oopa3oBaHusl Ha yriryOaEéHHOM
YPOBHE, ABJISIETCS] CACTEMHO-AEATEIbHOCTHBINA MOJAXO.

[IporpamMma no pusmKe BKIIOYAET:

IUTAHUPYEMBIE Pe3yJIbTaThl OCBOCHHUSA Kypca (GU3MKH Ha yriTyOJEHHOM YpOBHE,
B TOM 4HCJIE IPEIMETHBIE PE3YJIbTAaThl IO FOJaM 00yUYEHUS;

coJiepkaHue yueoHoro npeamera « @u3uka» no rogam o0yyeHusl.

[IporpaMmma 1o ¢Qu3uke HMeeT NPUMEPHBIN XapakTep U MOXET ObITh
MCIOJIb30BaHa YUUTENAMHU (DU3UKHU IJIS1 COCTABICHUS CBOUX pabOYMX MPOrPaMM.

IIporpamMma 1o ¢u3MKe HE CKOBBIBAET TBOPYECKYIO MHUIMATUBY YUUTENIECH U
IPENIOCTABIACT BO3MOXHOCTH JUISl pEalu3allid  Pas3IMYHbIX METOIMYECKHUX
HNOJIXOJOB K HpenojaBaHUi0 (U3MKM Ha YINIyOJEHHOM YpPOBHE IIPU YCJIOBHUHU
COXpaHEHMS 00s13aTeIbHOM YacTH COJIepKaHuUs Kypca.

®du3uka Kak Hayka O HauOosiee OOIIMX 3aKOHAX MPHUPOIbI, BBICTyHas B
KayecTBEe y4eOHOro NMpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBII BKJIal B CUCTEMY



3HaHuU 00 okpyskaroeM mupe. LlkonpHbIN Kype HU3HKH — cHCTEeMOOOpa3yoIUii
I €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE TMPOIECCOB W SBJICHHUM, HW3Y4YaeMBbIX XHMHEH, OHOJIOTHEH,
¢busnyeckoir reorpadueit u actpoHomueid. Mcmonb3oBaHME U AKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHUN OMNpENenIo XapakTep U OypHOe pa3BUTHE
pa3HOO0pPa3HBIX TEXHOJOTHM B cpepe IHEPreTUKU, TPAHCIIOPTa, OCBOEHUS KOCMOCa,
MOJIy4YeHHUs HOBBIX MaTEepUajoB C 3aJaHHBIMH CBoWcTBamMu. M3ydenue Qusuku
BHOCUT OCHOBHOM BKJIaJ B (JOPMHUPOBAHUE €CTECTBEHHO-HAYYHOM KapTUHBI MHUpPa
oOyyaromierocsi, B GOpMUpOBaHUE YMEHUN NMPUMEHATh HAYYHBI METO] TO3HAHUS
IPU BBIMOJIHEHUU UMU YUE€OHBIX UCCIIETOBAHUM.

B ocHoBY kypca ¢u3uku Ha ypoBHE CpeiHero o0uero o0pa3oBaHust MOJIOKEH
P UAEH, KOTOPBIE MOKHO PACCMATPHUBATh KaK MPUHIIMIIBI €70 IOCTPOCHHS.

Hoea uyenocmnocmu. B COOTBETCTBUU C HEW KypcC SIBISETCS JIOTMYECKU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepuas U3 BCeX pa3lesioB (PU3MKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOU, TAK U COBPEMEHHOMN (DU3UKH.

Hoen zenepanuzayuu. B cooTBeTcTBUM C HEWl Marepual Kypca (U3HKU
o0benMHEH BOKpYr (¢u3nueckux Teopuid. Bemymmm B Kypce sBisercs
(dbopMHUpoBaHUE MPEICTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTe€pUH, BELIECTBE U
noJie.

Hoea zymanumapuzayuu. EE peanvszanus NpearnonaracT HCHOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMana (U3MUECKON HAayKH, OCMBICICHHE CBS3H Pa3BUTHUS
(bu3UKY ¢ pa3BUTHEM OOILECTBA, @ TAKKE C MUPOBO33PEHYECKUMHU, HPABCTBEHHBIMU
U DKOJIOTMYECKUMU ITpoOIeMaMu.

Hoea npuknaonoii nanpaenennocmu. Kypc ¢uszuku yriy0oJ€HHOTO ypOBHS
IIPEAIONAraeT 3HaKOMCTBO C IIUPOKAM KPYTOM TEXHUYECKUX U TEXHOJIOTMYECKHUX
IIPUJIOKEHUN W3YYEHHBIX TEOPUM M 3aKOHOB. IIpm 3TOM paccMmarpuBarOTCs Ha
YpOBHE OOIIMX MPEACTABICHUN M COBPEMEHHbIE TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHUH.

Hoea 3konozuzayuu peanusyercs NOCPEACTBOM BBEJCHHS 3JIEMEHTOB
CollepKaHUs, TMOCBAIIEHHBIX SKOJOTMYECKUM IpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C PAa3BUTHEM TEXHUKH W TEXHOJIOTMH, a TakXke OOCYKIEHUs
npo0JieM paliOHAIBLHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€30MacHOCTH.

OcBoeHue coJiep>kaHusi MPOTrpaMMBbl 1O (HU3HKE JOHKHO ObITH TOCTPOEHO Ha
MPUHIIMIIAX CUCTEMHO-AEATEIbHOCTHOTO moaxoaa. s ¢usuku peanusanus 3TUX
MPUHIMIIOB 0a3UpPyeTCsl Ha UCIOJIb30BAHUU CaMOCTOSITEIBHOIO IKCIIEPUMEHTA KaK
MOCTOSIHHO JIeHCTBYIoIEro ¢akropa yudeOHoro mpoiecca. [ns yrimyOaéHHOro
YPOBHS — O3TO CHUCTEMA CAMOCTOSTENBHOTO YYEHHMYECKOIO HSKCIEPUMEHTA,
BKJIFOUAIONIETO (PPOHTAIbHBIE YYEHUYECKHE ONBITHI MPU H3YYEHUH HOBOTO
MaTepuana, 1aboparopHbie padoThl U pabOThl MpakTHKyMa. [Ipu 3TOM BO3MOMKHBI



7Ba crioco0a peanu3anuu GU3NYECKoro npakTukyma. B mepBom cinyudae npakTukym
npoBoautTcs b0 B koHie 10 u 11 xmaccoB, mubO mocie MepBOrO M BTOPOTO
MOJIYyTOJIMH B KKIOM M3 3THX KJIAcCOB. BTOopol crocob — 3To mHTErpamusi padot
NPaKTHKyMa B CHCTEMY J1a00OpaTOPHBIX pabOT, KOTOpPHIE MPOBOASTCS B MPOIECCe
u3ydeHus pasnena (temsl). [Ipu »3ToM mox paboTamu MpakTHKymMa MOHHMAETCS
CaMOCTOSITENIbHOE ~ UCCIIEIOBaHHE, KOTOPOE TMPOBOJUTCS IO PYKOBOACTBY
CBEPHYTOr0, 00001IEHHOTO BH/1a O€3 MOIIaroBOM MHCTPYKIIUU.

B mnporpamme 1o (¢u3MKe CHUCTEeMa YUYEHHUYECKOTO OIKCIICpPUMEHTa,
7ab0opaToOpHBIX paboOT M MpaKTUKyMa MpelCcTaBlIeHa eIWHBIM TiepeuHeM. Bribop
TEMaTUKU JUISI 3TUX BUJOB YUCHHUECKUX MPAKTHUECKUX PAOOT OCYIIECTBISETCS
y4acTHUKaMU 00pa30BaTEIbLHOTO MPOIEcca UCXOS U3 OCOOCHHOCTEHN MOYPOYHOTO
IUTAHUPOBAaHUsI W OcHamleHusi kabunera ¢usuku. [Ipm sTomM oOecneunBaercs
OBJIaJIcHHE OOYYaIOUIMMUCS YMEHUSMU TMPOBOJUTH TIPSIMBIE U KOCBEHHBIC
MU3MEPEHMsI, WCCIICIOBAaHUS 3aBUCUMOCTEH (DM3MUECKUX BEIWYMH U TMOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEAJIOKEHHBIX THITOTES.

Bonbiioe BHUMaHKE yAETISETCS PELICHUIO pAaCYETHBIX U KAYECTBEHHBIX 3a/1a4.
[Ipu 3TOM AJIst pacuETHBIX 3a]a4 MPUOPUTETOM SIBISIOTCS 337a4U C SBHO 33JJaHHOU
Y HESBHO 33JJaHHOW (PU3NYECKOM MOJIENBIO, TIO3BOJISIONINE TPUMEHSTh H3yUeHHBIC
3aKOHBI W 3aKOHOMEPHOCTH KaK M3 OJHOTO pasjeiia Kypca, TaK U HHTErpUpys
MPUMEHEHNE 3HaHUH U3 Pa3HbIX pa3AenoB. [IJig KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM
ABIIOTCA 3aJaHusl Ha OOBSCHEHUE/NpPENCKa3aHhe NPOTEKAaHUs (PUINUECKUX
SBIICHUH W MPOLIECCOB B OKPY’KAIOIIEH KHU3HU, TpeOyromue Bpioopa GU3HIECKOM
MOJICJH JIJIsl CUTyaIllH MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ pedboanusmu @I'OC COO k maTepuaibHO-TEXHUYECKOMY
o0ecrneveHnto y4eOHOro mpolecca Kype Gu3uku yriryOaéHHOro ypoBHS Ha YPOBHE
cpenHero ooOmero oOpa3oBaHMs JOJDKEH M3y4daTbCsl B YCIOBUAX MNPEIMETHOIO
kabuHera. B kaOuHere GUBUMKH JOKHO OBITh HEOOXOJIMMOE JIabopaTOpHOE
o0opyIoBaHue s BEITIOTHEHHSI YKA3aHHBIX B IPOTPaMMe 0 (PU3HKE YUSHUIECKIX
OTIBITOB, JIAOOPATOPHBIX PAabOT U pabOT MPAKTUKYMa, a TAKXKe JEMOHCTPALIMOHHOE
000pyoBaHUE.

JleMoHCTpaliMoHHOE  00OpyAoBaHHE (OpPMHpPYETCSI B COOTBETCTBHH C
NPUHIAIIOM MHUHHMAJIBHOW JIOCTATOYHOCTH M OOECIeurMBaeT IMOCTAaHOBKY
NEPEYNCIICHHBIX B TIporpaMMe 1o (U3HKE KIIOUYEBBIX JEMOHCTpAIUi AJis
UCCIICIOBAHMUSI  M3y4YaeMbIX SIBICHMM M  TPOLECCOB, OSMIHUPUYECKHX U
(byHIaMEHTaNbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHI.

JlabopatopHoe 000pyJOBaHHE IS YYCHUYECKUX NPAKTHUECKUX paboT
dbopMupyeTcss B BUAEC TEMATUYECKUX KOMIUIEKTOB M OOECTIEUMBAETCs B pacyére
OJTHOTO KOMIUJIEKTa Ha JABYX OOydYarommxcsi. TeMaTH4YeCKHe KOMIUICKTHI
1a00paTOPHOTO OOOPYAOBAHUS JOJDKHBI OBITH TOCTPOEHBI HA KOMILUIEKCHOM



WCIIOJIb30BAaHUN AHAJIOTOBBIX U IM(PPOBBIX NPUOOPOB, a TAKXKE KOMIBIOTEPHBIX
W3MEPUTEILHBIX CHCTEM B BUJIE IIU(PPOBHIX JTAOOPATOPHIA.

OCHOBHBIMU 1IENIIMU U3YYeHUS (PU3UKU B 00IIEM 00pa30BaHUU SBISIOTCS:

dbopMHUpOBaHME HHTEpECAa M CTPEMJICHUS OOYYaloIUMXCS K HayYHOMY
U3YUYEHUIO TPUPOJBI, PA3BUTHE UX HHTEIUIEKTyalbHBIX U  TBOPUYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUI O HAyYHOM METOJe MO3HaHWs U (popMHupoBaHHE
UCCJIeI0BATEILCKOIO OTHOIICHUS K OKPYXKAIOLIUM SIBIICHUSM;

(dhopMHUpOBaHNE HAYYHOIO MHUPOBO33PEHHS KaK pe3yJsibTaTa U3y4YeHHs OCHOB
CTpPOEHHUS MaTepuu U QyHAAMEHTAIbHBIX 3aKOHOB (DHU3UKU;

dhopMHupOBaHNE YMEHHI OOBSCHSTH SIBIICHUS C UCIIOJIb30BAaHUEM (PU3NUECKUX
3HAaHUU U HAYYHBIX JOKA3aTEeNIbCTB;

dbopMHupoBaHUE TMPEACTABICHUN O pPOIU (UMKK IS Pa3BUTHUS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTUK;

pa3BUTHE  TIPEACTaBICHUA O BO3MOXHBIX  cepax  Oynmymei
npo(ecCHOHABHON  NIeATENbHOCTH, CBSI3aHHBIX C (U3MKOW, MOJATOTOBKA K
JalbHenIeMy 00y4eHHUI0 B 3TOM HaIPaBJICHUU.

JlocTkeHre 3TuX 1efield obecrneurnBaeTcsl pelleHueM CIEAYIOIUX 3a/1ad B
npolecce u3yyeHus Kypca Gu3NKy Ha YPOBHE CPEIHEro 00IIero o0pa3oBaHus:

MpUOOpPETEHUE CUCTEMBI 3HAHUN 00 OOMMX (PU3NUECKHX 3aKOHOMEPHOCTSX,
3aKOHax,  TEOpHsX,  BKIIOYas  MEXaHUKY,  MOJEKYJApHYI0  (U3HKY,
ANEKTPOJMHAMUKY, KBAHTOBYIO (DM3HUKY U 3JIEMEHTHI aCTPODU3HUKY;

(dbopMHUpoBaHUE YMEHUI MPUMEHATh TEOPETUUYECKHUE 3HAHUS JUIsl OOBbSICHEHUS
¢bu3nUecKkux SBJICHUN B MPUPOJE U Uil NPUHATUS MPAKTUUECKUX pEUICHUN B
MMOBCEIHEBHOM KU3HU;

OCBOEHHE CITIOCOOOB PELICHHSI PA3IMYHBIX 33]1a4 C IBHO 3aJJaHHON (PU3UUECKON
MOJIENIbIO, 3aJlay, MOAPa3yMEBAIOIIMX CAMOCTOSITENbHOE CO3JaHuEe (PU3NYECKOU
MOJIENIM, AJE€KBAaTHOM YCJIOBHSIM 3a/layd, B TOM YHUCJE 3aJa4 HWH)XEHEPHOI'O
XapaKTepa;

NOHMMaHWE (U3NYECKUX OCHOB U TPUHLHUIIOB JEHCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTHUYECKHUX MPOIIECCOB, UX BIUSHUS HA OKPY’KAIOLIYIO CPEY;

OBJIAJICHUE METOJIaMU CAMOCTOSITEJIbHOTO TUJIAHUPOBAHMUS U TPOBEACHUS
bu3MYecCKuX OKCIEPUMEHTOB, aHaldW3a W MHTepIpeTanuud uHdopmanuu,
OTIpe/IeNICHUS TOCTOBEPHOCTHU MOTyUYEHHOTO Pe3yJIbTaTa;

CO3JJaHHE YCJIOBUU JUISl PA3BUTUS YMEHUU IPOEKTHO-HUCCIIEI0BATEIBCKOM,
TBOPYECKOM 1€ATEIbHOCTH;

pa3BUTHE UHTEpeca K chepaM npodheccuoHaATBLHOM ASSTENbHOCTH, CBI3aHHOU
¢ (PU3UKOI.



B cootBerctBun ¢ TpedoBanusimu PI'OC COO yriayOnéHHBIM YpOBEHb
u3ydeHuss yudeOHoro mpeamera «®dusuka» Ha YpPOBHE CpEIHEro OOIIero
oOpa3oBaHHsl BbIOMpaeTCs OOYYAIOIIMMUCSA, IUIAHUPYIOIMMHU TPOAODKEHUE
00pa3oBaHUsI 1O CHEHUATBLHOCTIM (QU3HKO-TEXHUYECKOTO MPOQUIIS.

Ha uzyuenne pusuku (yriayOnéHHBIM ypOBEHBb) HA YPOBHE CPEAHEr0 0OIIEro
obpazoBanus orBoauTcst 340 yacos: B 10 knacce — 170 yacoB (5 yacoB B HEJENIO),
B 11 kmacce — 170 4acoB (5 4acoB B HEJIEINIO).

[Ipennaraemplii B mnporpamMme 1o ¢GuU3MKE NEpeueHb Ja0OpaTOPHBIX U
NPAKTUYECKUX pabOT ABISETCS PEKOMEHJIOBAHHBIM, YYHUTENIb JElaeT BbIOOP
IpoBeIeHUsT J1a0OPATOPHBIX pPabOT M OMBITOB € YYETOM MHAMBUAYaJbHBIX
0COOEHHOCTEW 00yJaroImuXxCs.



COILEPKAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunblii MeTOJ MO3HAHUSA NPUPOILI.

®duszuka — pyHAaMEeHTalIbHAs HayKa O pupojae. HayuHblil MeTo1 mo3HAHUS U
METO/Ibl UCCIIEIOBaHUS (PU3NYECKUX SIBICHUH.

OKCHepuMEHT U Teopus B Ipoliecce Mo3HaHus npuponbl. Habmonenue u
HKCIIEPUMEHT B (DU3HKE.

CriocoObl  u3MepeHus:i (PU3MUECKHX BEIMYMH (aHAJIOTOBblE M LHU(POBBIC
U3MEpUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIE JATYMKOBBIE CUCTEMBI).

[TorpemHocT  W3MepeHH  Qu3nyeckux  BeauMuMH  (aOCONIOTHAs U
OTHOCHUTEJIbHASA).

MonenvupoBanue (pU3NUYECKUX SBJICHUA M MPOIIECCOB (MaTepuaabHas TOYKA,
a0COIIOTHO TBEPIIOE TEIIO, UCATbHAS KUIAKOCTh, UACATBHBIN a3, TOYSUHBIN 3apsi).
['unore3a. ®u3nvecKuil 3aK0H, FPaHUIIbI €ro puMeHuMocTi. dusnyeckas Teopus.

Pons u Mecto ¢uszuku B (HOPMUPOBAHMHM COBPEMEHHOW HAay4YHOW KapTHHBI
MUpPa, B IPAKTUIECKOUN NEITEILHOCTH JIFOICH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, RPAKMUKYM.

N3mepenue cuiibl TOKa U HAPsHKEHUS! B LIENHU MOCTOSTHHOTO TOKA ITPH ITOMOIIU
aHAJIOrOBBIX U IU(POBBIX U3MEPUTEITBHBIX TPUOOPOB.

3HaKOMCTBO ¢ LM(ppoBoi nabopatopueit no ¢usuke. [Ipumepsl U3MepeHus
(MBUYECKUX BEJIMYMH MTPU TIOMOIIN KOMIBIOTEPHBIX TATIYMKOB.

Paznen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanuueckoe ABMKeHHE. OTHOCUTEIBHOCTh MEXaHUYECKOTO JBUKEHUS.
Cucrema orcuéra.

[Ipsimast u oOpaTHas 3a1a9M MEXaHUKH.

Pamnyc-BekTop MaTepwalbHONW TOYKH, €r0 TPOEKIIMH Ha OCH CHCTEMbI
koopauHart. TpaekTopusi.

[lepemenienne, CKOpOCTh (CpeAHsisi CKOPOCTb, MIHOBEHHAs CKOpPOCTh) U
YCKOPEHHE MAaTEePUATHHOM TOUYKH, WX MPOEKIIMH HAa OCH CHCTEMBI KOOPIWHAT.
CrnoxxeHue nepeMereHni U CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSIMOJIMHEMHOE JIBU)KEHHE. 3aBUCUMOCTD
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U MyTHU MaTepUaibHON TOYKU OT BPEMEHU U HX
rpaduKu.

CBoOomHOE maneHue. YCKOpeHue cBOOOAHOTO TajeHus. JIBmkeHue Tena,
OpOIIIEHHOTO MO/ YTJIOM K TOPU30HTY. 3aBUCHUMOCTHh KOOPJIWHAT, CKOPOCTH U
YCKOPEHHSI MaTepUATIbHON TOYKHU OT BPEMEHU U UX IPaPUKU.



KpuBonunennoe  nBuxeHue. JIBWOKEHHE  MATEpUAIBHOM  TOYKHA  IIO
OKPY>KHOCTH. YTJiOBasg M JIMHEWHasi ckopocTh. Ilepmon u uvactora oOparmieHusl.
[enTpocTpeMurenbHOE (HOPMAIBHOE), KacaTelibHOE (TAaHTE€HIIMALHOE) U MOJHOE
YCKOPEHHUE MaTEPUATbHON TOUKHU.

TexHuyeckre yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: CHUIOMETD,
JBUKEHUE CHAPSAI0B, LIEMTHBIE, IECTEPEHYATHIE U PEMEHHBIE ITEpEAaun, CKOPOCTHBIE
JUQTHL

Hemoncmpauyuu.

Mogenb cuctembl OTCYETA, WILIFOCTPALUs KUHEMATHUYECKUX XapaKTEPUCTHUK
JIBH>KCHUSL.

CnocoObl uccae10BaHMsl IBHXKEHHIN.

Nnnroctpanus NpeaenbHoro nepexoia U N3MEpEeHHe MTHOBEHHOM CKOPOCTH.

[IpeoOpazoBaHue NBUKEHUN C UCTIOJIH30BAHUEM MEXAaHU3MOB.

[Tanenue Ten B BO3yX€E U B Pa3pEKEHHOM IIPOCTPAHCTBE.

Habmtonenne ABMKEeHUS Tena, OPOIIEHHOTO MOJA YIJIOM K TOPHU30HTY H
TOPU30HTAJIBHO.

HampaBnenue ckopocTy pHU IBH>KEHUH 110 OKPYKHOCTH.

[IpeoOpazoBaHue yriioBoil CKOPOCTH B PEAYKTOPE.

CpaBHeHueE NyTen, TPAEKTOPUI, CKOPOCTEN ABUKEHHUS OJJHOTO U TOTO XK€E Tena
B Pa3HBIX CUCTEMAaX OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopnuvie padomut, RPAKMUKYM.

N3ydyeHne HEPABHOMEPHOTO ABUIKEHHS C LIEJIbIO ONPENEICHUS] MTHOBEHHOMN
CKOPOCTH.

N3MepeHne yckopeHus Mpu NPSIMOJIMHEWHOM PaBHOYCKOPEHHOM JBHKEHUHU
10 HAKJIOHHOU TUIOCKOCTH.

HccnenoBaHue 3aBUCUMOCTH HYTH OT BPEMEHH IPU PABHOYCKOPEHHOM
JIBU)KCHUU.

N3mepenne  yckopeHuss  CBOOOJIHOTO nageHuss  (PEeKOMEHI0BAHO
MCIOJIb30BaHue IU(PPOBOI TabopaTopun).

N3ydenue nBmxeHus Teaa, OpoieHHoro ropu3onTaibHo. [IpoBepka runoressl
O MpPSIMOW MNPONOPLUHMOHATBHOM 3aBHCHMOCTH MEX]y JAJIbHOCTBIO TNOJIETA U
Ha4yaJbHON CKOPOCTHIO TEJIA.

N3ydenne IBHKEHUS Tella MO OKPYXKHOCTHM C ITOCTOSSHHOM IO MOAYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCMMOCTH Tieproia 0OpallieHnss KOHUYeCKOro MasiTHUKA OT
€ro MapaMeTpoB.

Tema 2. lunamuxa.



IlepBoiii 3akoH Hprotona. MuepuumaneHble cuctembl orcuéra. [IpmHmmn
oTHocuTenbHOCTH ['anmunes. HenHepuunanbHble cucTeMbl OTCU€Ta (OIpEAEIICHUE,
MIPUMEDPBI).

Macca tena. Cwia. [IpuHIuI Cynepro3uiuy CUil.

Bropoi 3akoH HeroTOHA 1711 MaTepraibHON TOUYKH.

Tperuit 3akoH HproTOHA 1151 MaTEpUAIbHBIX TOYEK.

3aKOH BCEMHUPHOIO TITOTEHUSA. OKBUBAJIEHTHOCTh TI'PABUTALIMOHHON U
WHEPTHOU MACCHI.

Cuna TsKxecTd. 3aBUCUMOCTD YCKOPEHMSI CBOOOAHOTIO MaIEHUS OT BBICOTHI HaJl
IOBEPXHOCTHIO IIJIAHETHI U OT reorpaduieckoi MUpOThl. J[BUKeHHE HEOECHBIX Tel
U uX cyTHUKOB. 3akoHbl Kemepa. [lepBas kocMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec Tema. Bec Ttema, aBmxkyuierocs c
YCKOPEHHUEM.

Cuna tpenus. Cyxoe Tpenue. Cuita TpeHus CKOJIBKEHHUS U CUjla TPEHMS ITOKOSI.
Koaddunument tperns. Cuna CONpoTUBICHUS NPU IBUKEHUH TEJa B KUAKOCTH WIIN
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEJIBHOTO IBUKEHUS.

Hasnenue. 'mapocratnyeckoe nasienue. Cuna Apxumena.

TexHuueckue yCTpOMCTBAa M TEXHOJOTMYECKHE IIPOLECCHI: IMOALINITHUKY,
JIBIYKEHUE UCKYCCTBEHHBIX CITyTHHUKOB.

Hemoncmpayuu.

Habmtonenne n1BUXEHHs TEJ B MHEPLMUATBHBIX U HEUHEPIHAIBHBIX CHCTEMaX
OTCYETA.

IIpuHIMIT OTHOCUTEIBHOCTH.

Kauenne 1ByX WIWIMHIPOB WJIM IIApOB Pa3HOW MacChl C OJUHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIbHO HEMHEPLMAJILHON CUCTEMBI OTCUETA.

CpaBHeHHE PaBHOACHCTBYIOLIEN NPUIIOKEHHBIX K TEIIy CHII C IPOU3BEACHUEM
MAaccChl T€JIa Ha €r0 YCKOPEHHUE B MHEPLUAIIbHON CUCTEME OTCYETA.

PaBeHCTBO cHJI, BOZHUKAIOIUX B PE3YJIbTATE B3AMMOICHCTBHS TEIL.

N3mepenune macc 1o B3anMoAeHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOABEME U NAJACHUU.

[{eHTpoOE)KHbIE MEXaHU3MBI.

CpaBHEHME CHII TPEHHUSI IOKOsI, KAYEHHSI U CKOJIBYKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, RPAKMUKYM.

N3mepenue paBHOACHCTBYIONIEH CHII MPHU ABMXKEHUU OpycKa MO HaKJIOHHOM
IUIOCKOCTH.

IIpoBepka TUMOTE3l O HE3aBHUCHUMOCTH BPEMEHHU [BHXKEHHS Opycka IO
HAKJIOHHOM INIOCKOCTH Ha 3aJaHHOE PACCTOSIHUE OT €ro MACCHI.



HccnenoBaHue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAKOUIMX B NPYKUHE U
pe3nHOBOM 00paslie, OT uX AedopMaIuu.

N3ydenune NBUKEHUSI CUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, IEPEKUHYTOM uepes
NErKui OJIOK.

N3mepenue koddduiimenta TpeHUs Mo BEIMYHMHE YTI0BOTO Ko3(duimeHTa
3aBUCUMOCTH Fp(N).

HccnenoBanue NBUKEHUSI OpycKa MO HAKJIOHHOM MJIOCKOCTU C TEPEMEHHBIM
KO2(pPUIIMEHTOM TpEHHUS.

N3ydenune nBUKEHUS Ipy3a HA BaLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AobcomotHo TBEpHoe Teno. IlocTymarenbHOoe W BpaljaTeIbHOE JIBUKEHUE
TBEpAOro Tena. MOMEHT CHJIbl OTHOCUTEIBHO OCH BpaumieHus. Ilmedo cuibl
CrnoxeHune Cuil, MPUIIOKEHHBIX K TBEpAOMY Teny. LIeHTp TskecTu Tena.

YcnoBust paBHOBECHS TBEPAOTO TENA.

YcroitunBoe, HeyCTOMUNBOE, O€3pa3TNIHOE PaBHOBECHE.

TexHuyeckue yCTpOWCTBA M TEXHOJOTMYECKHE MPOLECCHI: KPOHIITEHH,
CTPOUTENBHBIN KpaH, pel€TyaTbie KOHCTPYKIUU.

Hemoncmpayuu.

YcnoBust paBHOBECHS.

Bunpel paBHOBeCHS.

Yuenuueckuit sxcnepumenm, nabopamopnuvie padomut, RPAKMUKYM.

HccnenoBanue ycioBuUil paBHOBECUS TBEPAOIO TeEJd, MMEIOLIETO OCh
BpALLCHHUS.

KoHcTpyrnpoBaHne KpOHIITENHOB U PACYET CUIT YIIPYTOCTH.

N3ydenune ycTOMINBOCTH TBEPAOTO TENA, UMEIOIIETO IUIOIIAb ONIOPBI.

Tema 4. 3axonvl coxpanenus 6 Mexanuke.

Nmnynbc maTepuaibHOM TOYKH, CHCTEMBI MaTE€pUaIbHbIX TouekK. L{eHTp mMacc
CUCTEMBI MATEPUAIIBHBIX TOUEK. Teopema 0 IBU)KEHUHU LIEHTPa Macc.

NmMnynibe cUIibl 1 U3BMEHEHHUE UMITYJIbCA Tea.

3aKOH COXpaHEHUs UMITyJIbCA.

PeakTuBHOE NBUXKEHME.

MoMeHT uMITlyibCca MarepualbHOM TOuku. I[lpencraBieHne O COXpaHEHUH
MOMEHTA UMITYJIbCa B UEHTPAIbHBIX MOJISX.

PaGota cunmel Ha MaJioM W Ha KOHEYHOM TiepemenieHud. | paduueckoe
npecTaBieHre paboThl CUIIBI.

MoIIHOCTb CHUJIBI.

Kunernueckass sHeprus MarepuaibHOM Touku. Teopema 00 H3MEHEHUU
KMHETUYECKOW SHEPTUY MAaTEPUAIBHOU TOUKH.



[ToreHunanbHblE W HENOTCHIMAJIbHbIE CWIbl. lloTeHIManepHas >Heprus.
[ToTenuuanbHas sHEprusi ynpyro AeGpopMUPOBaHHOU MpyxuHbI. [loTeHInanbHas
SHEPrus Tejia B OJHOPOIHOM IPAaBUTALIMOHHOM noJie. [loTeHmanbHas sHeprus tena
B TPABUTALMOHHOM TMOJie OJHOPOAHOrO Iapa (BHYTpH WU BHe Imapa). Bropas
KOCMHYECKAsi CKOPOCTh. TpeThsi KOCMHUYECKAsA CKOPOCTb.

CBs13b pabOTHI HEMOTEHIIUAJIBHBIX CUJI C U3MEHEHUEM MEXaHUUECKON YHEPTUH
CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUYECKOUN SHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHUSI.

VYpaBHeHue bepHyuM s UACATbHOM >KUAKOCTH KAK CIEACTBUE 3aKOHA
COXpPaHEHUSI MEXaHUYECKOUN SHEPTUH.

TexHnueckre yCTpOMCTBA U TEXHOJOTMYECKHE MPOLECCHI: JBHKEHUE PAKET,
BOJIOMET, KONIED, MPYKUHHBIN TUCTOJIET, THPOCKOII, PUTYPHOE KaTaHWE HAa KOHBKAX.

Hemoncmpayuu.

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE NBUXKEHME.

N3mepenre MOIHOCTH CHJIBL.

N3MeHeHne 3Hepruu Telia Mpy COBEPIICHUH PA0OTHI.

BzanmHbie npeBpalieHUs: KUHETUYECKOWM M TMOTEHUMAIbHOM JHEPrUl mpu
NEUCTBUU HA TEJIO CHJIBI TSKECTHU U CHIIBI YIIPYTOCTH.

CoxpaHeHue dHepruu npu CBOOOAHOM MaJCHUU.

Yuenuueckuit sxcnepumenm, nabopamopnuvie padomut, RPAKMUKYM.

N3MepeHne nmnyiibca Tenna no TOpMO3HOMY ITyTH.

N3mepenue cuitbl TIru, CKOPOCTA MOJIEIN JIEKTPOMOOMIISI U MOIITHOCTH CUJIBI
TATH.

CpaBHEHHE U3MEHEHUSI UMITYJIbCA TeJla C UMITYJIbCOM CHJIBI.

HccnenoBanne coxpaHeHHsI UMITYJIbCA MPU YIIPYTOM B3aUMOJAECHCTBUU.

N3MepeHne KWHETUYECKOM YHEPTUH TEJIa [0 TOPMO3HOMY ITyTH.

CpaBHeHME U3MEHEHUsI OTEHIIMAIbHONW SHEPTUU MPY>KUHBI ¢ paOOTON CHIIbI
TPEHUSL.

Ompenenenre paObOTHI CUJIBI TPEHUS TPH JABMKEHUU Tela MO HAKIOHHON
IJIOCKOCTH.

Paznen 3. Mousiekyjsipasi Gu3nKa U TEPMOJAMHAMUKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYECKOU Meopuu.

OCHOBHBIE MOJOXKEHUS MOJEKYJIsIpHO-KnHeTHYeckon Teopun (MKT), ux
onbITHOE 0OocHOBaHMe. [{uddysus. bpoyHoBckoe aBuxeHue. XapakTep IBUKECHUS
Y B3aMMOJCHMCTBUS YacCTHUIl BewlecTBa. MoOJEenu CTpOEHUsl ra3oB, >KHAKOCTEH U
TBEPJBIX TEJ U 00BSICHEHHE CBOMCTB BEILIECTBA Ha OCHOBE ATUX Mojeneil. Macca u
pa3Mepsbl MoJiekya (atomoB). Konnuectso BeniectBa. [loctosnuast ABoraapo.



TennoBoe pasHoBecue. Temmeparypa u crnocoObl e€ u3mepenus. lllkama
temneparyp Llenbcus.

Mopenp uaeanbHOro ra3a B MOJEKYJSIPHO-KHHETUYECKOW TEOPUHU: YaACTHULBI
rasa JIBU>KYTCSl XaOTUYECKHU U HE B3aUMOJCHUCTBYIOT APYT C APYTOM.

l'azoBble 3akoHBl. YpaBHeHue MeHaeneeBa—Knanelipona. AOcoa0THAs
temneparypa (mkana temnepatyp KenbBuna). 3akon [ansToHa. M3ompoiiecchl B

UJeaThbHOM Ta3e C TIOCTOSIHHBIM KOJIMYECTBOM BemiecTBa. [ paduueckoe
IpeICTaBlIEHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, u300apa.

CBa3p  MEXIYy JIaBJIE€HHUEM M  CpPEJHEM  KUHETHUYECKOW  HHeprueu
MOCTYIATEILHOTO TEIJIOBOTO JBHXKEHUS MOJIEKYJl HJI€aIbHOTO ra3a (OCHOBHOE
YpaBHEHHUE MOJICKYISIPHO-KUHETUUECKON TEOPHUH UI€aTbHOTO Tra3a).

CBs13b a0COFOTHOM TeMIMepaTypbl TEPMOIMHAMHYECKOU CUCTEMBI CO CpeHEN
KMHETUYECKOW SHEPrUel MOCTYyNaTEIbHOIO TEMIOBOTO IBUKEHUS €€ YaCTHII.

TexHuyeckre yCTpOMCTBA W TEXHOJIOTMYECKHE TMPOLECCHL: TEPMOMETD,
OapomeTp, MoTyYeHne HaHOMATePHUAJIOB.

Hemoncmpayuu.

Mojenu 1BUKEHUS YaCTUL BEIIECTBA.

Mopenb 6pOyHOBCKOTO JBUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpPOYHOBCKOTO JIBUXKEHUS.

Huddy3ust KUIKOCTEH.

Mogens onbita llTepHa.

[IputskeHne MOJEKyI.

Moaenu KpucTauinuyeCKuX pelETOK.

Hab6nronenue u vicciieoBaHue U30IPOIIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnuvie padomut, nPAKMUKYM.

UccnegoBanne mnporecca yCTAHOBJIEHUS TEIJIOBOIO PABHOBECHS IMIPHU
TEIUI000MEHE MEXKTy TOpsiue U X0JIOAHOM BOJOM.

N3yuenne H30TEpMHUUECKOTO TIpoliecca (PEKOMEHJIOBAHO WCIOIb30BaHUE
i poBoit 1aboparopun).

N3y4yeHne n30X0pHOTO Mporecca.

N3ydenne n3obapHOTo mpoiecca.

IIpoBepka ypaBHEHUS COCTOSHHUSL.

Tema 2. Tepmoounamuxa. Tennoevie mawiunoi.

Tepmonunamuueckass (T[]) cucrema. 3agaHue BHEIIHUX YCIOBUW JJid
TEPMOJAMHAMUYECKOM CUCTEMBI. BHEIIHNE U BHYTpEeHHHE IapaMeTpsl. [lapamerpsr
TEPMOJMHAMUYECKON CUCTEMBI KaK CPEJHUE 3HAUECHUS BEJINYMH, ONTMCHIBAIOIINX €€
COCTOSIHME Ha MHUKPOCKOITMYECKOM YPOBHE.

Hyneoe Hauamo TtepmoamHamMuku. (CaMONpPOU3BOJIbHAS — PENAKCALIMS
TEPMOJAMHAMUYECKON CUCTEMBI K TEIJIIOBOMY PAaBHOBECHIO.



Mogenp uaeaIbHOTO Tra3a B TEPMOJMHAMHUKE — CHUCTEMa YPaBHEHHIM:
ypaBHeHuEe MenaeneeBa—Kianenpona u BbIpaXeHHE Uil BHYTPEHHEU DHEPIUM.
YcnoBrs MPUMEHUMOCTH 3TOM MOJENH: HU3Kas KOHLUEHTPALHs YaCTHUILI, BEICOKHE
TeMnepaTrypbl. BelpaxkeHue 1711 BHYTPEHHEW HEPTUM OJHOATOMHOI'O HJI€AJIBHOTO
rasa.

KBa3ucratnueckue u HeCTaTU4ECKUE ITPOLIECCHI.

OnemeHTapHas paboTa B TepMOAMHAMUKE. Beranciaenue padoTsl o rpaduky
npoiiecca Ha pV-auarpamme.

Teronepegaya  kak  cnoco0  M3MEHEHUS  BHYTPEHHEW  DHEpPruu
TEPMOJMHAMMYECKOM  cucTeMbl 0e3  coBepiieHus pabotel.  KonBekuus,
TEIUIONPOBOAHOCTD, U3IyYEHHE.

KomnuectBo Ttemnorel. TemnmoéMKoCcTh Tena. YAenbHas M MOJIIPHAs
TEIJIOEMKOCTH BEIIECTBA. YpaBHeHUME Maiiepa. YaenbHas TEIoTa CropaHusd
torunBa. Pacu€r konuuecTBa TEIJIOTHI mpu Teruionepeaade. llonstue 00
annabaTHOM Tporiecce.

IlepBbIii 3aK0H TepMOAMHAMUKK. BHYTpeHHs1s 3HEeprust. KoimuecTBo TemoThl
u paboTa Kak Mepbl W3MEHEHUS BHYTPEHHEH O3HEPruu TEPMOJMHAMHUYECKOU
CUCTEMBL.

BTopoii 3aKk0H TEpMOIMHAMUKH JJ1s1 PABHOBECHBIX IPOLECCOB: YEPE3 3aJaHHOE
PABHOBECHOE COCTOSTHUE TEPMOJMHAMUYECKONW CUCTEMBI IIPOXOAUT €IMHCTBEHHAS
annabara. AGCONIFOTHAs TeMIeparypa.

BTopoii 3aKOH TEPMOIMHAMUKHU 171 HEPABHOBECHBIX MPOLIECCOB: HEBO3MOMXKHO
nepenaTh TEIIoTy OT 0oJiee XOJIO0IHOIO TeNa K 0osee HarpeToMy 06€3 KOMIIEHCAlun
(Knaysuyc). HeoGpaTuMOCTh IPUPOIHBIX ITPOILIECCOB.

[TpuHnune! nevictus TerioBbix MamuH. KII/I.

Maxkcumansnoe 3HaueHue KII/I. Hukin Kapho.

DKOJIOTUYECKHUE ACTIEKTHI MCIIOIb30BaHUS TEIUJIOBBIX ABUTarenel. TemnoBoe
3arpsA3HEHHUE OKPYKAOIIEH CPEIBbI.

TexHuyeckue yCTpOWCTBA M TEXHOJIOTMYECKHE ITPOLIECCHI: XOJIOAUIIBHUK,
KOHAMIIMOHEP, AWU3ENbHBI W KapOIopaTOpHBIA JABHUraTeld, MapoBas TypOuHa,
IIOJIy4YCHHE CBEPXHU3KUX TEMIIEpATyp, YTHIM3AUUs «TEIIOBBIX» OTXOIOB C
UCIOJIb30BAaHUEM TEIJIOBOTO HACOCA, YTUIM3aLKsd OMOOPTraHUYECKOTO TOTUIUBA JJIs
BBIPAOOTKHU «TETIOBON» U AJIEKTPOIHEPTUH.

Hemoncmpayuu.

W3meHnenue TemmnepaTypsl IpU ainadaTHuECKOM PaCUIMpPEHUN.

Bo3nymHoe orauso.

CpaBHeHUE yAEIbHBIX TEINIOEMKOCTEN BEILIECTB.

CnocoObl U3BMEHEHUS! BHYTPEHHEHN SHEPIHH.

HccnenoBanue aqnabaTHOTo mpoliecca.



KomrbroTepHabie MOAENN TEIUIOBBIX JIBUTATEIICH.

Yuenuueckuit sxkcnepumenm, nadbopamopnsie padomul, RPAKMUKYM.

N3mepenne yaenbHON TENMI0EMKOCTH.

HccnenoBanue mpouecca OCTHIBAHUS BEIIECTBA.

Uccnenosanue aguabaTHOTO MpoIiecca.

N3yyeHne B3aMMOCBSI3M SHEPTUHM MEXKMOJIEKYJSIPHOTO B3aUMOJCUCTBUS U
TEMITIEPATYPbI KUIICHUS KUJIKOCTEH.

Tema 3. Aepecamnvie cocmoanusa eeuwyecmea. Dazoevie nepexoowl.

ITapoobpa3oBanue u KoHAeHcaIs. Micnapenue u kunenue. Y nejibHas TerioTa
napooOpa3oBaHus.

Hacpimiennsle u  HeHachllieHHblE napbl. KauecTBeHHass 3aBUCUMOCTH
IJIOTHOCTH U AABJICHUS HACHIIICHHOTO IIapa OT TEMIEPATYPhL, UX HE3ABUCUMOCTH OT
00bEMa HACBIIIIEHHOTO Tapa. 3aBUCUMOCTb TeMIEPaTyphbl KUIICHUS OT JIaBJICHUS B
KUJTKOCTH.

BnaxxHocts Bo3ayxa. AOCOMIOTHAS U OTHOCUTEIbHAS BIAKHOCTb.

Tsépnoe Teno. Kpucramnmmueckue u amopdubie Tena. AHU30TPONUS CBOWCTB
KpuctauioB. [lnaBneHne wm kpucraumszanus. YOenbHas TEIJIOTA IUIABJICHUS.
CyOnmumarus.

Hedopmanuu TBEpaOrO Tena. Pactspkenue u cxatue. Casur. Moayns FOHra.
[Ipenen ynpyrux aegopmaruii.

TermoBoe pacliupeHue KUAKOCTEH M TBEPABIX T€, 00bEMHOE U JIMHEWHOE
paciipenyde. AHTApMOHM3M TEIUIOBBIX KOJ€OaHWN YaCTHUIl BEIIECTBA KaK IPUYMHA
TETJIOBOT'O pacIIUpPeHUsl TeJ (Ha KAaYECTBEHHOM YPOBHE).

IIpeo6pazoBanue 2HepTrUn B (ha30BBIX NMEPEeXoaax.

VYpaBHeHuE TEMI0BOTO OanaHca.

[ToBepxHocTHOE HaTsHKeHHE. KO3 (UIIMEHT MOBEPXHOCTHOTO HATSIKEHUS.
Kanunnapusie sBnenus. J[aBneHne noa UCKPUBIEHHONW MOBEPXHOCTHIO KUIKOCTH.
®opmyina Jlamaca.

TexHnueckne yCTpOWCTBA UM TEXHOJIOTUYECKHE TMPOLECCHL:  KHUJIKHE
KPUCTAJLJIbl, COBPEMEHHBIE MATEPHUAJIBI.

Hemoncmpayuu.

TeruioBoe pacmmpeHue.

CBoliCTBa HACBIIICHHBIX TTAPOB.

Kunenune. Kunenue npu noHMXKE€HHOM JaBICHUMU.

N3mepenune cuibl MOBEPXHOCTHOTO HATSIKEHUS.

OmnbITEI ¢ MBUTBHBIMU TIJIEHKAMH.

CMmauuBaHUe.

Kanunnsapusie siBeHUsI.

Moenn HEHBIOTOHOBCKOM JKUIKOCTH.



CnocoObl U3MEpEeHUSs BIAXKHOCTH.

Hccenenopanne HarpeBaHus U IUIABJIEHUS KPUCTAINIMYECKOTO BEIECTBA.

Buner nedopmarnuii.

Habmronenue mansix nedopmariuii.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomul, npaKMUKyMm.

N3ydenune 3aKkOHOMEPHOCTEN UCITAPEHNUS JKUIKOCTEN.

N3mepenne yaenpHON TEIIOThI IUIABJICHUS JIbAA.

N3ydeHune CBOMCTB HACBIIIECHHBIX MTAPOB.

N3mepenrie aOCOMIOTHOM BIAXKHOCTUM BO3AyXa M OIIEHKAa Macchl NapoB B
OMEUIEHUHU.

N3mepenne ko3 duiimenTa moBEpXHOCTHOTO HATSHKCHHUS.

N3mepenne moayia FOnra.

UccnepoBanue 3aBUCMMOCTH  JeopManud  pe3UHOBOro  oOpasma  oT
IPUJIOKEHHOW K HEMY CHJIBI.

Paznea 4. daekrpoanHamuka.

Tema 1. Inexkmpuueckoe noJe.

OnekTpu3anus Tel U e€ MpOosBICHUS. ONeKTpuueckuid 3apsa. [[Ba Buaa
ANEKTPUYECKUX 3apsAnoB. [IpOBOOHWKHM, HOUIJIEKTPUKH M MOJYIPOBOAHUKH.
DJeMEHTapHbBIN ANEKTPUUECKUH 3apsa. 3aKOH COXPAHEHUS SJIEKTPUUECKOTO 3apsia.

B3aumogaeiictBue 3apsnoB. Touyeunslie 3apsaasl. 3akoH KynoHa.

DnekTpuueckoe mose. Ero geiicTBre Ha JIEKTPUUYECKUE 3aPsi/Ibl.

Hanpsok€anocts  anmektpudeckoro  mons.  [IpoOueiii  3apsa. JIunum
HaIpPsHKEHHOCTH 3JIEKTPUYECKOTO MoJst. OJHOPOIHOE AIEKTPUUECKOE MOJIE.

[ToTeHIMaNBbHOCTh 3JIEKTPOCTATUYECKOIO MOJsA. Pa3HOCTP MOTEHUMATIOB M
HanpspkeHue. lloTeHumanbHas 3HEPrUs 3apsga B DIEKTPOCTATHYECKOM  IIOJIE.
[ToTeHuman 3nexkTpocTaTuyeckoro mnosst. Csi3b HANPSYKEHHOCTHU MOJIS M Pa3HOCTH
NOTEHIIMAIOB ISl  DJIEKTPOCTATUYECKOro TMojis (Kak OJHOPOJHOTO, TaK U
HEOJHOPOHOTO).

[IprHIMD CynepnO3ULIAN dJIEKTPUIECKUX TTOJIEN.

[Tone Toueunoro 3apsga. [lome paBHOMEpHO 3apspkeHHOU cdepbl. [lome
PaBHOMEpPHO 3apsHKEHHOTOo Mo o0BbEMY Imapa. [lome paBHOMEPHO 3apsKEHHOM
OeCKOHEUHOM TIIIOCKOCTU. KapTuHbl JTUHUM HAOpsHKEHHOCTH JTUX TMOJIeH U
AKBUIIOTEHIIMAIBHBIX TOBEPXHOCTEH.

IIpOBOAHMKH B 3IEKTPOCTATUYECKOM MOJIE. Y CIIOBUE PABHOBECHUS 3aPAI0B.

JIMdnEeKTpUKHU B DIEKTPOCTATUYECKOM roJe. Jlusnexrpruyeckas
IPOHUIIAEMOCTb BEIIECTBA.

KonpencaTop. DneKTpo€MKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTh ILIOCKOTO
KOHJIEHCaTOpa.



[TapannensHOE coenuHenne KOHAeHcaTopoB. [locenoBarenbHoe cOeTMHEHNE
KOHJIEHCATOPOB.

DHeprus 3apsKEHHOr0 KOHAEHCaTopa.

JIBM>KEHUE 3apsyKEHHOM YaCTHIIbI B OJTHOPOJIHOM BJIEKTPUUECKOM IOJIE.

TexHuyeckne yCTpoHMCTBA M TEXHOJIOTMYECKHE IMPOLIECCHI: 3JIEKTPOCKOTI,
ANEKTPOMETP, DJIEKTPOCTATUYECKAs 3allliTa, 3a3eMJICHHE DJIEKTPONpPHOOpPOB,
KOHJIeHCaTOpbl, reHepaTop Ban ne ['paada.

Hemoncmpauyuu.

YCTpONUCTBO U IPUHIIUII IEMCTBUS BJIEKTPOMETPA.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX IIAPUKOB.

DIIEKTPUYECKOE TOJI€ IBYX 3apsiKEHHBIX MIACTHUH.

Monenb anekTpoctatndeckoro reHeparopa (Ban ge ['paada).

[IpoBOAHUKH B AIEKTPUUYECKOM MOJIE.

DJIIEKTPOCTATUYECKAS 3aLIUTA.

Y CTpOUCTBO U IEUCTBHE KOHJIEHCATOPA MTOCTOSIHHOM U IEPEMEHHON EMKOCTH.

3aBUCUMOCTh AJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCATopa OT IUIONIagu
IJIACTUH, PACCTOSTHUSA MEXIY HUMH U JUAJIEKTPUUYECKON MTPOHULIAEMOCTH.

DHeprus 3JIEKTPUIECKOTO MOJIS 3apsHKEHHOTO KOHIEHCATOpa.

3apsiaKa U pa3ps/ika KOHJIEHCATOpa YEPE3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nabopamopnuvie padomul, RPAKMUKYM.

OueHka cuJl B3aUMOJICHCTBUS 3apsKEHHBIX TEJL.

HabGnronenue npeBpallieHust SHEPrUM 3apsKEHHOTO KOHJIEHCATOPa B SHEPTHUIO
U3JIyYEHUSI CBETOAMO/IA.

N3ydenune npoTekaHus TOKa B LIETIH, COAEPKAIIEN! KOHIEHCATOP.

Pacnipenenenue pa3HOCTH MOTEHIIMAJIOB (HampsiKEHUs ) pu
MOCJIEI0BATEIbHOM COEAMHEHUN KOHAEHCATOPOB.

Hccnenosanue pa3psaa KOHJIEHCATOPA YEPES PESUCTOP.

Tema 2. Ilocmoannwlit 3.1eKmpuyecKuil mox.

Cuina toka. [TocTosiHHBIHM TOK.

VYcioBusi CymecTBOBaHUSL MOCTOSIHHOTO AJIEKTPUYECKOTO TOKA. MCTOUHMKM
toka. Hanpsoxenue U u DJ1C &.

3akoH OMa [ y4acTKa LEnHu.

DIIEKTPUYECKOE CONPOTUBJIEHUE. 3ABUCUMOCTb CONPOTUBIICHUS OJTHOPOJIHOTO
MPOBOJIHUKA OT €ro JIMHbBl W IUIOMIAAX TNONEPEYHOrO0 CEYEHUs. Y IEIIbHOE
COITPOTHUBJIEHUE BELIECTBA.

[TocnenoBarenpbHOE, MapajlieIbHOE, CMEIIAHHOE COEAUHEHHUE MPOBOJHUKOB.
Pacuér pazBeTBi€HHBIX dekTpruueckux mnenei. [Ipasuina Kupxroda.

Paborta snexrpuueckoro Toka. 3akoH [xoynsa—Jlenna.



MOIIHOCTE 3JIEKTPUYECKOro TOKa. TemioBas MOILIHOCTb, BbIIEIseMas Ha
pe3ucrTope.

O/1C u BHyTpeHHEE CONPOTUBICHUE UCTOYHUKA TOKA. 3akoH OMa 715l TOJTHOM
(3aMKHYTOM) »dJeKTpuyeckod I1enu. MouHocTh HMCTOYHMKa ToKa. KopoTkoe
3aMbIKaHHE.

KoHaeHcaTop B L€y MOCTOSIHHOTO TOKA.

TexHuuecKkue yCTpPOMCTBA M TEXHOJOTHYECKHE IPOLECCH: aMIEPMETP,
BOJIBTMETP, PEOCTAT, CUETUMK IIEKTPUUECKONU SHEPTUU.

Hemoncmpayuu.

N3MepeHne cuiibl TOKa U HAPSHKEHUSL.

HccnenoBaHue 3aBUCUMOCTH CWJIBI TOKA OT HANpPsDKEHHs I PE3UCTOpa,
JIaMITbl HAKAJIUBAHUA U CBETOAMO/IA.

3aBUCHUMOCTh COIIPOTUBIICHHUS LWIMHAPUYECKUX NPOBOJHHMKOB OT JJIMHBI,
IJIOIA/IN TTOTIEPEYHOT0 CEUYECHHS U MaTepuaa.

HccnenoBaHue 3aBUCUMOCTH CHIIBI TOKA OT CONPOTUBJIEHUS MTPU MOCTOSTHHOM
HaIpsHKEHUH.

[Ipssmoe n3mepenne J/1C. KopoTkoe 3ambIkaHuE ralbBaHUYECKOTO 3JIEMEHTA
U OLIEHKA BHYTPEHHETO CONPOTUBIICHHUS.

CnocoObl coeMHEeHUsT UCTOYHUKOB ToKa, DJIC GaTapeii.

HccnepoBanue pasHOCTH MOTEHIIUATIOB MEXKY MTOICAMU HCTOYHHUKA TOKA OT
CUJIBI TOKA B LIEIIH.

Yuenuueckuit sxcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

HccnenoBanne CMEMIaHHOTO COETMHEHUS PE3UCTOPOB.

N3mepenne yaenpHOro COnpoTUBIEHUS IPOBOJHUKOB.

HccnenoBaHue 3aBUCUMOCTH CHJIbI TOKa OT HAaNpsDKEHUs JUISl  JIAMIIbI
HaKaJIMBaHMUS.

VYBenuueHue npejena u3MepeHus aMmrepMerpa (BoJIbTMETPa).

N3mepenne 3/1C 1 BHYTPEHHETO COMTPOTUBIIEHUSI HCTOYHHUKA TOKA.

Uccnenoanue 3aBucumoctd J/IC rajbBaHUYECKOTO 3JEMEHTa OT BPEMEHU
IIPY KOPOTKOM 3aMBbIKaHUH.

HccnepoBanue pasHOCTH MOTEHIIUATIOB MEXKY MOICAMU HCTOYHHUKA TOKA OT
CHUJIbI TOKA B LICTIH.

Hccnenoanue 3aBUCUMOCTHY TOJIE3HOM MOIIHOCTH UCTOYHHUKA TOKA OT CHJIBI
TOKaA.

Tema 3. Toxu ¢ paznuynsix cpeoax.

DNEeKTpUYECKasi MPOBOAUMOCTh  PA3JWYHBIX  BELIECTB.  JJEKTPOHHAs
IPOBOJAMMOCTh TBEPABIX METAIJIOB. 3aBUCHUMOCTbH COIPOTUBIICHUS METAJJIOB OT
temnepaTtypbl. CBEpXIPOBOAUMOCTb.

DNeKTpUYECKUd TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITy4KOB.



ITonynpoBOIHHKM. CoOcTBEeHHass M NpHUMECHass  MPOBOJUMOCTH
noJynpoBoIHUKOB. CBoMcTBa p—n-niepexona. [lomynpoBoHUKOBBIE TPHUOOPHI.

DNEKTPUYECKUA TOK B AJIEKTPOJUTAX. DJIEKTPOJIUTHYECKAS TUCCOLIMALMS.
Onextposns. 3akoHbl Dapanes 1Sl IEKTPOIIA3a.

OnexTpuyeckuid TOK B raszax. CamMoCTOATENbHBIM M HECAMOCTOATENIbHBIN
paspsa. Pazmuynble TUIIBI cCaMOCTOSATENBHOTO paspsiaa. Monnus. [Lnasma.

TexHuyeckue yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHHME: Tra30pas3psiaHble
JamIbl, JJIEKTPOHHO-Iy4eBas TpyOKa, MOJYyNpPOBOJHUKOBBIE MPUOOPBI: AMO,
TPaH3UCTOP, (POTOIMO, CBETOAUO, FralbBaHUKa, pa)MHUPOBAHUE MENIH, BHIIJIABKA
QIIFOMUHUSA, YJIEKTPOHHAsE MUKPOCKOIIHSL.

Hemoncmpayuu.

3aBUCUMOCTb CONPOTUBIIEHUSI METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTE DJIEKTPOJIUTOB.

3akoHbl ekTposmsa dapazes.

HckpoBoit pa3psaa 1 IpOBOAMMOCTB BO3/1yXa.

CpaBHeHHE POBOJAMMOCTH METAJUIOB U MOJIYITPOBOIHUKOB.

OHOCTOPOHHSISI NPOBOAMMOCTb IUOAA.

Yuenuueckuit sxcnepumenm, nadopamopnoie padomol, nPAKMUKYM.

Habutoienue snexrponunsa.

N3mepenne 3apsaa OTHOBAJIEHTHOTO MOHA.

HccnenoBanue  3aBUCMMOCTH  CONIPOTUBIIEHHS  TEPMOPE3UCTOPA  OT
TEMIIEpaTypBbI.

CHsITHE BOJIBT-aMIIEPHON XapaKTEPUCTUKU JUOA.

DU3NYEeCKUIN NPAKTUKYM.

Crioco0b1 n3MepeHust GU3MIECKUX BETUYHUH C MCIOJIb30BAHNEM aHAJIOTOBBIX U
U(GPOBBIX HU3MEPUTEIBHBIX MPUOOPOB U KOMITBIOTEPHBIX JATYMKOBBIX CHCTEM.
AOGCOIIOTHBIE M OTHOCUTEIbHBIE MOIPEIIHOCTH U3MEPEHUN (PU3NYECKUX BEJIUYMH.
OneHka rpaHul NOTPEIIHOCTEN.

IIpoBeneHne KOCBEHHBIX H3MEPEHHM, MCCICIOBAHMM  3aBUCUMOCTEMN
¢dbu3nuecKknx BEJIMYMH, MPOBEpPKa MPEAJIOKEHHBIX TUnoTe3 (BbIOOp W3 pabor,
ONMCAaHHBIX B  TEMAaTUYECKUX  pas3felax  «YUYEHUYECKHM  OKCIEPUMEHT,
nabopaTopHbIe PaObOTHI, TPAKTUKYM) ).

MexnpeaMeTHble CBS3H.

Nzydenue kypca ¢pusuku yriryoaéaHoro ypoBHs B 10 kiiacce ocymecTBiaseTcs
C Y4YETOM COIEPKATEIBHBIX MEXIIPEAMETHBIX CBA3EHM C KypCaMHM MAaTE€MaTHKH,
OMOJIOrMH, XUMHUH, Feorpaduu U TEXHOJIOTUH.

Mesicnpeomemmuvie NOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEMOO008 HAYUHOZ20
no3HaHuA: SIBICHUE, Hay4yHbId (paKT, TMIIOTE3a, (U3NYECKas BEIMYMHA, 3aKOH,



Teopus, HaOJIOJCHHE, HKCIEPUMEHT, MOJCIUPOBAHHUE, MOJElb, H3MEpPEHHE,
MOTPENTHOCTH U3MEPEHUM, U3MEPHUTENIbHBIE TPUOOPHI, ITUBpOBast Tadb0paTopus.

Mamemamuka: pelieHUE CUCTEeMbl YypaBHeHHH. JlunelHas QyHKuIMA,
napabona, runepbosna, ux rpadpuku U cBoicTBa. TpuroHomerpudeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BekTops! 1 MX MpOEKLUH Ha OCH KOOPAMHAT, CII0KEHHE BEKTOPOB.

buonozusa: mexanuveckoe ABMKEHHUE B KUBOU mipupoze, nuddysus, ocmoc,
TEMJI000MEH >KMBBIX OPraHU3MOB, TEIJIOBOE 3arps3HEHUE OKPYXKaloleH Cpefbl,
yTHIM3alusi OMOOPraHMYECKOro TOIUIMBA ISl  BBIPAOOTKH  «TEIJIOBOW» U
ANEKTPOIHEPTUH, IOBEPXHOCTHOE HATSKEHUE U KAMUJUISIPHBIE SIBJICHUS B IPUPOJIE,
AIEKTPUYECKUE SIBJICHUS B )KUBOW TIPUPOJIC.

Xumusa: TUCKPETHOE CTPOCHHUE BEIIECTBA, CTPOCHHUE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIpHAsg Macca, MOJy4YyeHUE HaHOMAaTepualioB, TEIJIOBbIE CBOMCTBA
TBEPBIX TEN, )KUJKOCTEH U Ta30B, KUJIKHE KPUCTAIIIbI, SJEKTPUUECKUE CBOMCTBA
METAJJIOB,  JJIEKTPOJUTHYECKass  JUCCOLMAIUsS, TallbBaHWKA, DJEKTPOHHAs
MUKPOCKOTIHS.

T'eozpaghus: BnaxxHoCTh BO3LyXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonozusa: npeoOpa3oBaHUE JBUKEHUU C MCIOJIb30BAHUEM MEXaHU3MOB,
y4€T CyXOro U JKHUJIKOTO TPEHUS B TEXHHUKE, CTATUYECKHE KOHCTPYKIUU
(KpOHIITEWH, peméryaTble KOHCTPYKIIMH), MCIOJIb30BAHME 3aKOHOB COXPAHEHUS
MEXaHUKH B TEXHHKE (THPOCKOM, BOAOMET W NIPyTHE), IBHUTaTEIh BHYTPEHHETO
cropanusi, naposasi TypOuHa, ObITOBOW XOJIOAWJIbHUK, KOHAUIIMOHED, TEXHOJIOTUN
MOJIyYeHHUs] COBPEMEHHBIX MaTepuajoB, B TOM YHCIIE HaHOMATEpUaloB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAsl 3allUTa, 3a3€MJICHUE BJIEKTPONpUOOpOB,
ra3zopaspsaHble JIaMIIbl, TOJYIPOBOAHUKOBbBIE IPUOOPHI, TATbBAHUKA.

11 KJIACC

Pa3znea 4. daekrpoanHamuka.

Tema 4. Macnummnoe noJe.

B3anmoneiicTBUe NOCTOAHHBIX MAarHUTOB W MPOBOJHHUKOB C TOKOM.
MaruntHoe mnone. Bekrop MarnuTtHOM wuHAyKIMM. [IpuHImMn cynepnosuunu
MAarHUTHBIX NTOJNEW. JIMHNM MarHUTHOM MHIYKIHH.

MarnuTHoe 1oJie MPOBOJHUKA C TOKOM (TIPSIMOrO MPOBOJHMKA, KATYIIKU U
KpyroBoro Butka). OneIT Dpcrena.

Cuna Amnepa, €€ HanpaBJICHUE U MOYJIb.

Cuna JlopeHua, e€ HarpaBiaeHUE U MOAYJIb. J(BHOKEHHUE 3apsSKEHHOM YaCTULIBI
B OJIHOPOJAHOM MarHuTHoM mnose. PabGora cuibl Jlopenna.

MaruutHoe nosne B BeuectBe. PeppoMarHeTUKH, MMapa- U JUaMarHeTHKU.



TexHuueckue YCTPOﬁCTBa N  TCXHOJIOTMYCCKHUEC HPOLCCChI: IMPUMCHCHUC

MMOCTOSIHHBIX MAarHuTOB, 3JIEKTPOMArHUTOB, TECTEP-MYIBTUMETD,
ANEKTPOABUTATENb SIKOOU, YCKOPUTEIH 3JIEMEHTAPHBIX YACTHII.
Hemoncmpayuu.

Kaptuna nuHMM  WMHOYKOMM  MAarHUTHOTO  MOJSA  MOJIOCOBOTO M
MTOIKOBOOOPA3HOT0 OCTOSIHHBIX MarHUTOB.

KapTtuna nuHui MarHUTHOM MHAYKIUU MOJIS JJIMHHOTO MPSIMOTO MPOBOIHUKA
Y 3AMKHYTOT'O KOJIBLIEBOTO IMPOBOJHUKA, KATYIIKHA C TOKOM.

B3anmoneiicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlevicTBue cuibl JIopeHia Ha NOHBI AJIEKTPOJINATA.

Habmroienne nBM>XeHUs My4yKa 3IEKTPOHOB B MArHUTHOM TIOJIE.

[TpuHIIMD NENUCTBUS ANEKTPOUZMEPUTEIBHOTO npubdopa
MAarHUTOAIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, nPAKMUKYM.

HccenenoBanre MarHuTHOTO IOJIS TIOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBONCTB heppOMarHeTUKOB.

Hccnenoanue AeiCTBUSI HOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenue cuiibl Ammepa.

N3yuenne 3aBUCUMOCTH CHIIbI AMIIEPA OT CHIIBI TOKA.

OmnpeneneHre MarHUTHOM MHIYKIIMM HA OCHOBE U3MEPEHUs CUJIbl AMIiepa.

Tema 5. dnekmpomacnumnan UHOYKYUA.

SlBneHne HNEKTPOMAarHUTHOM WHAYKUMHU. [IOTOK BEKTOpa MAarHUTHOM
uHaykunu. OJIC mHAaykuuu. 3aKOoH AIEKTpOMarHuTHOM uHaykuuum apanes.
Buxpesoe snekrpuueckoe none. Toku Pyxo.

O/JC uHIyKUMH B MPOBOJHUKE, JBHKYIIEMCS B OJHOPOJHOM MAarHUTHOM
noJie.

[IpaBuno Jlenua.

NunyktuBHOCTh. Karymika WMHAYKTUBHOCTH B IENU IOCTOSHHOTO TOKAa.
SAsnenue camonnaykuuu. I1C caMOMHAYKIUY.

DHeprusi MarHUTHOTO MOJISI KATYIIKU C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckre ycTpOMCTBA M TEXHOJOTHMYECKHUE MPOLECCH: MHAYKLIMOHHAS
I1€4Yb, COJICHOU, 3alIUTa OT 3JIEKTPU3ALUH TEJl NP JBUKEHUU B MAarHUTHOM I10JIE
3eMuI.

Hemoncmpayuu.

HabGnronenue siBneHust 21eKTpPOMarHuTHOM MHAYKIIMH.

Uccnenosanne 3aBucumoctd IJC HMHOYKIMM OT CKOPOCTH W3MEHEHMS
MAarHUTHOTO MOTOKA.



IIpaBuno Jlenna.

[Tanenurie MmarauTa B allOMUHUEBOM (MEIHOI) TpyOe.

SIBneHre caMOMHIYKIIHH.

Uccnenosanne 3aBucumoctd J/JC caMOMHAYKIHUHA OT CKOPOCTH W3MEHEHHS
CHUJIbI TOKA B LICTIH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, nPAKMUKYM.

Uccnenosanue sSiBIEHUS 3JIEKTPOMAarHUTHON UHIAYKIIUH.

Onpenenenre NHAYKIIMU BUXPEBOTO MArHUTHOTO TTOJIS.

HccnenoBanue sSBJICHUS] CAMOMHIYKIIHH.

COopka MoieNu 3JIEKTPOMAarHUTHOTO TeHepaTopa.

Pa3znen S. KoJsieOaHusi 1 BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

KonebarensHas cucrema. CBOOOIHBIE KOJIEOAHUS.

["apmonnyeckue kosiebanusi. KuHematuueckoe M JMHAMHYECKOE OIKCAHUE.
DHEpPreTuuecKoe ONMMcaHue (3aKOH COXPAHEHUS MEXaHWYeCKOW sHepruu). BoiBon
JUHAMHYECKOI0 OMHUCAHUSI TAPMOHUYECKUX KOJIEOAHUN U3 UX IHEPTeTUUYECKOIrO U
KMHEMATHYE€CKOTO OMMCAHMUSL.

AmMmuiutyna u ¢asza konebanuil. CBA3b aMIUIMTYIbl KOJEOAHUN HCXOAHOU
BEJIMYMHBI C aMIUTUTYIaMU KoJieOaHU €€ CKOPOCTH U YCKOPEHHUSI.

[lepuon m wactora konebanuii. I[lepmom mamblx CBOOOTHBIX KOJIE€OAHUN
MaTeMaTUYeCKoro MasTHHKa. llepnos CcBOOOAHBIX KoeOaHWN MPYKUHHOTO
MasATHHUKA.

[TonsiTue o 3aTyxarolmux KojaebaHusx. BeiHykIeHHbIe Koiebanus. Pe3oHaHc.
PesonancHas xpuBas. BiusHue 3aryxaHuss Ha BHJ PE30HAHCHOW KPHUBOW.
ABTOKOJIC0aHUSI.

TexHuyeckue yCTpOMCTBA U TEXHOJOTMYECKHE MPOIECCHI: METPOHOM, YaCHI,
KauyeJu, My3bIKaJIbHbIe HHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3anuch K0y1e0aTeIbHOTO ABUKEHHUS.

Habmoienne He3aBUCMMOCTH MEpUOia MaNbIX KOJeOaHUM rpy3a Ha HUTH OT
aAMILTATYIBI.

HccnepoBanue 3aTyXamMX KOJIeOaHUM 1 3aBUCUMOCTH TIEPHO]Ia CBOOOTHBIX
KOJe0aHUI OT COMPOTUBIICHUSI.

HccnenoBanue koneOaHWd TIpy3a Ha MAacCUBHOM NPYKUMHE C LEJbIO
(dbopmupoBaHUs IPEACTaBICHUIN 00 UACATHPHON MOJCIN MTPY>KUHHOTO MasSTHHKA.

3aKOH COXpAaHEHUs PHEPTUH MPU KOJeOaHUSIX rpy3a Ha MPY>KUHE.

HccnegoBanue BRIHYKIEHHBIX KOJIECOAHUA.

Hab6nronenue pesonanca.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, RPAKMUKYM.



W3mepenne mneprona CBOOOJHBIX KOJIEOAHUI HUTSHOTO U MPY>KUHHOTO
MasITHUKOB.

N3yueHue 3aKOHOB JIBUKEHHU TeJla B X0J€ K0JeOaHU Ha yIIpyroM MOJBECE.

W3yueHue ABUKEHUSA HUTSHOTO MasiTHUKA.

[IpeoOpa3oBaHue SHEPTUM B IPYKUHHOM MASITHUKE.

HccnenoBanue yObIBaHUS aMILIUTY bl 3aTyXalOIIMX KOJIEOAHHIA.

HccnenoBaHue BIHYKIEHHBIX KOJIEOAHUIA.

Tema 2. dnekmpomazcnumnuole Koaebanus.

KoneOarenbHblii KOHTYp. CBOOOAHBIE AJIEKTPOMArHUTHbIE KOJIEOAHUS B
uaeasbHOM KoJsiebatenpHOM KoHType. Popmyna Tomcona. CBsi3b aMIUIUTY[bI
3apsifia KOHJEHcaTopa ¢ aMIUIMTYAON CHIIbI TOKa B KOJe0aTeIbHOM KOHTYPE.

3aKOH COXpaHEHUs SJHEPTUU B UICATBHOM KOJIEOATEIIbHOM KOHTYDE.

3aryxaromue AJIEKTPOMATrHUTHBIE Kosie0aHusl. BriHyXcHHBIE
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepeMeHHbII TOK. MOIIHOCTP MNEPEMEHHOTO TOKa. AMIUIMTYJHOE U
JCHCTBYIOIIEE 3HAUYEHHWE CHUJIBI TOKA W HANPSOKEHHUs MpH pa3iudHor (opme
3aBUCHUMOCTH IIEPEMEHHOIO TOKA OT BPEMEHU.

CuHycOnAQIbHBIA TEPEMEHHBI TOK. Pe3ucTop, KOHIEHCATOP M KaTyllKa
MHAYKTUBHOCTH B LI€NM CHUHYCOUJAIBHOIO NMEPEMEHHOIO TOKAa. PE30HAHC TOKOB.
Pe3onaHc HanpspoKEeHUN.

Uneanvubiii  Tpanchopmarop. I[IpousBonctBo, mepenaua u motpeOicHHE
AIEKTPUYECKOU DHEPTHM.

OKOJIOTUYECKUE PHUCKM IIpU IPOU3BOACTBE JJEKTpo3Hepruu. Kymbrypa
MCII0JIB30BAHUS MIEKTPOIHEPTUU B IIOBCEIHEBHOM KU3HH.

TexHuyeckue yCTpOHWCTBA M TEXHOJOTMUYECKHE IPOLECCHI: JJIEKTPUYECKUN
3BOHOK, T'€HEPATOP MEPEMEHHOTO TOKA, IMHUU DJIEKTPOIIepe1ay.

Hemoncmpayuu.

CBOOOHBIE AIEKTPOMArHUTHBIE KOJIEOaHUsI.

3aBUCUMOCTD YaCTOThI CBOOOHBIX KOJIEOaHUI OT MHAYKTUBHOCTH U EMKOCTH
KOHTYpa.

OcminorpaMMbl 3JIEKTPOMArHUTHBIX KOJIEOAHUH.

['enepaTop He3aTyXaroMX JIEKTPOMATHUTHBIX KOJIEOaHUH.

Mopeinb 3IeKTPOMAarHuTHOTO TE€HEPATOpA.

BrinyxeHHbIe CHHYCOMIabHbIE KOIeOaHus!.

Pesucrop, KaTymka MHAYKTUBHOCTH M KOHAEHCATOP B LENH NEPEMEHHOIO
TOKaA.

Pe3oHanc mnpu MOCHENOBATEIBHOM COCIMHEHUM PE3UCTOpA, KATYLIKU
MHAYKTUBHOCTH U KOHJIEHCATOPA.

VY CTpolCTBO M IPUHITUIT IEUCTBUS TpaHCHOpMaTOpa.



Mopens TMHUY NEKTPONEPEAAYH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, nPAKMUKYM.

Nzyuenune tparncopmaropa.

WccnepoBanue MepeMEHHOTO TOKAa 4Yepe3 MOCIeN0BATEIbHO COEIUHEHHbIE
KOHJIEHCATOP, KaTyIIKy U PE3UCTOP.

Habmtoienue 31eKTpoMarHuTHOTO Pe30HAaHCa.

HccnenoBanue paboThl HCTOUHUKOB CBETA B IIEMH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMmpoOMazZHUNIHbBLE G0JIHbL.

MexaHuueckue BOJIHBI, YCIOBUSI HUX pacnpoctpaHeHus. Ilonmepeunbie u
OpOJOJIbHBIE BOJHBL. lleproa, CKOpoOCTh pachpocTpaHEHUsT W JJIMHA BOJHBIL.
CBolicTBa MEXaHMYECKHX BOJH: OTpa)K€HUE, NpeJoMJIeHUuEe, MHTepdepeHIus u
U pakius.

3Byk. CkopocTb 3ByKa. [ poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

[IIyMoBO€ 3arpsi3HEHUE OKPYIKAIOLIEH CPeIbl.

DNEKTPOMArHUTHBIC BOJIHBI. Y CIIOBUSI U3ITyYECHHS DJICKTPOMATHUTHBIX BOJIH.
B3aumnas opueHTalys BEKTOPOB B 3JIE€KTPOMArHUTHOM BOJIHE.

CBoiicTBa  DJIEKTPOMArHUTHBIX ~ BOJH:  OTpPaXEHHE,  MPETOMIICHHE,
noJispu3aius, uHTepdepeHuus u qudpakius.

[Ikana 351eKTpOMarHUTHBIX BOJIH. [IprMeHeHHe AJIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IprHIMIBI paguoCBsI3U U TeneBuaAcHusA. Pannonokanus.

DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYKaroIIe Cpeibl.

TexHuueckue yCTpONCTBa M MNPAKTUUYECKOE NPUMEHEHHUE: MY3bIKAJIbHbIE
UHCTPYMEHTBI, pajiap, paaIuonpuéMHUK, TeJIEBU30p, aHTeHHa, Tenepon, CBU-neus,
YIBTPa3BYyKOBAs TUATHOCTUKA B TEXHUKE U MEIAUITMHE.

Hemoncmpayuu.

OO6pazoBaHue U pacIPOCTPAHEHHE MOMEPEUHBIX U MPOJAOIbHBIX BOJH.

Kone6mromieecs Teno kak UCTOYHUK 3BYKa.

3aBUCHUMOCTb JJIMHBI BOJIHBI OT YaCTOTHI KOJIeOaHMIA.

Habmonenue otpaskeHus U NpeoMIICHUS MEXaHUYECKUX BOJIH.

Hab6nronenue natepdepennnu u qudpakini MEXaHUYECKUX BOJTH.

AKyCTUYECKHI pe30HaHC.

CBoiicTBa ynbpTpa3ByKa U €ro NpUMEHEHHUE.

Habmtonenne cBsSI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYJOW H
4acTOTON KoJieOaHuH.

WccnenoBanue CBOMCTB AJIEKTPOMATHUTHBIX BOJIH: OTPaXKEHUE, MPEJIOMIICHUE,
noJispu3anys, 1uppakuus, THTEpPEpEeHIIHS.

Oo6HapyxeHue nHGPAKPaCHOTO U YIAbTPahUOIETOBOIO U3ITyUESHHH.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, RPAKMUKYM.



N3ydenune napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydenue pacnpocTpaHeHUs 3ByKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmukxa.

[IpssiMosiMHEHOE pacpOCTPaHEHUE CBETA B OJHOPOJAHOU cpene. Jlyu cBera.
To4eUyHbIN UCTOYHUK CBETA.

OTtpaxxenue cBera. 3aKOHbBI OTpakeHHs cBeTa. llocTpoenue n3o0pakeHuil B
iockoM 3epkaie. Cdepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEJIOMIICHUS cBeTa. AOCOIIOTHBIN MOKa3aTesb
npenomiieHus. OTHOCUTENBHBIN MOKa3aTelb npesioMiieHus . [10CTOSHCTBO 4acTOThI
CBETA M COOTHOLIEHHUE JUIMH BOJIH IIPU MEPEX0/IE€ MOHOXPOMATUYECKOTO CBETA YEPE3
IPaHUILly pas3zena AByX ONTUYECKUX CPENl.

Xon myueit B npusme. [ucnepcust cBera. ClOXHBIM cocTaB Oenoro cBera.
[Ber.

[TonHoe BHyTpeHHEEe oTpaxkeHue. [IpenenpHblil yroa MoJHOTO BHYTPEHHETO
OTPAKEHMUS.

Cobuparoniye 1 paccerBarolye JuH3bl. ToHKas JinH3a. @OKYCHOE PaCCTOSIHUE
U OINTUYECKasl CUjia TOHKOM JUH3bI. 3aBUCUMOCTh (POKYCHOTO PACCTOSIHUS TOHKOU
chepuyeckoil JUH3BI OT €€ TEeOMETpPUM UM OTHOCHUTEIILHOIO TOKa3aTess
IPETOMIICHHS.

@opmyJia TOHKOU JIMH3BL. Y BEIMYEHUE, 1aBAEMOE JIMH30M.

XoI Jyya, OmpOLIEAIIEro JUH3Y IIOJ IPOU3BOJIBHBIM YIJIOM K €€ TIJIaBHOU
ontudyeckor ocu. IloctpoeHne wH300paKeHW TOUYKM M OTpe3Ka NpsIMON B
coOHpAaIOIIMX U PACCENBAIOIINX JTUH3AX U UX CUCTEMAX.

OnTtuyeckue npudopsl. Paspemaromas crnocoOHOCTh. a3 kak onTuueckas
cucrema.

[Ipenensl NPUMEHUMOCTHA T€OMETPUUECKON ONTUKHU.

BonnoBass ontuka. Wurepdepenuus cBera. KorepeHTHblE HMCTOYHUKH.
VYcaoBuss HaOMOIEHUS MaKCUMyMOB M MHUHMMYMOB B HHTephEpEeHIIMOHHOU
KapTUHE OT JBYX KOIEPEHTHBIX HCTOYHMKOB. [IpuMepbl Ki1acCHYeCKHX
UHTEP(PEPEHIIMOHHBIX CXEM.

Hudpakauss ceta. [Judpakumonnas pemérka. YciaoBue HAOIIOACHUS
[JIABHBIX ~MAaKCUMyMOB IIpM NAJE€HWA MOHOXPOMAaTHYECKOrO CBETa Ha
TU(GPaKIUOHHYIO PEIIETKY.

ITonspusanus ceera.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IIPOLECCHI: OYKH, JyIa,
nepuckomn, Qoroanmnapar, MUKPOCKOI, MPOEKIIMOHHBIN anmnapar, MpOCBETJICHUE
ONTHKH, BOJIOKOHHAS ONTUKA, TU(PAKIIMOHHAS PEIIETKA.

Hemoncmpauyuu.

3aKOHBI OTPAKEHHUSI CBETA.



Uccnenosanue npeioMeHUs CBETA.

Ha6nronenue moHoro BHyTPEHHETO OTpakeHusl. Mojiens CBETOBOIA.

Uccnenoanne xoJa CBETOBBIX IYYKOB 4Ye€pe3 IJIOCKOMApaslIeNIbHYIO
IJIACTUHY U IPU3MY.

UccnenoBanue CBONCTB M300paKeHUH B JINH3aX.

Mopenu MUKpOCKOMa, TEJIECKOIA.

Hab6nronenue natepdepenum cpera.

Habmronenne 1iBETOB TOHKUX TUIEHOK.

Habmronenue nudpakiuu ceera.

N3ydenune nudpakiimOHHON peIIéTKY.

Habmonenue nudpakiinoHHOTO CHEKTpa.

Hab6nronenue nucnepcun cBera.

Hab6nronenue nossipusaiiviu cBeTa.

[IprMmeHeHre MOASIPOUIOB IJI U3YUYECHUSI MEXaHUUECKUX HAIIPSKECHUMN.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, nPAKMUKYM.

N3Mmepenue nokazaress npeoMIeHUs CTeKIIa.

WccnenoBanne 3aBUCUMOCTH (DOKYCHOTO pacCTOSHUS OT BemiecTBa (Ha
IPUMEPE KUJKUX JIMH3).

N3mepenrie poKyCHOTO pacCTOSIHUSI PACCEUBAIOIIUX JIMH3.

[Tonydenune n300paxxeHus: B CUCTEME U3 TNIOCKOTO 3epKaja U JIMH3BI.

[Tonydenue n3o00paxeHus: B CUCTEME U3 ABYX JIMH3.

KoHcTpyrnpoBaHue TENECKOMUYECKUX CUCTEM.

Ha6nronenue audpakuuu, tHTEpPEPEHIIMH U MOISPU3ALUN CBETA.

N3ydenue noyisipu3alny CBETa, OTPAXKEHHOTO OT MOBEPXHOCTH TUDJIEKTPHKA.

N3yuenne natepdepeHITNY JIa3epHOTO U3ITYUSHUS Ha ABYX IIEIISX.

Hab6nronenue nucnepeun.

Hab6nronenue u uccienoBanue AudpakiiiOHHOTO CIEKTPa.

N3mepenune UIMHBI CBETOBOM BOJIHBI.

[Tonyuyenue criekTpa W3IyYeHHUs CBETOAMOA MPH MOMOIHU ITU(PPaKITMOHHON
PELLIETKH.

Pasznen 6. OcHOBBI crielIHAJILHON TEOPHH OTHOCUTEIbHOCTH.

['paHunIbl TPUMEHUMOCTH KJIACCUYECKOM MeXaHUKH. [locTyaTsl cienuaibHON
TEOPUU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpemMeHHOM  uHTepBan. IIpeoOpazoBanusi  JlopeHna.
VYcnoBue npuurHHOCTH. OTHOCUTEIBHOCTH OJAHOBPEMEHHOCTHU. 3aMeENJICHUE
BPEMEHH U COKPAIEHUE JJINHBI.

DHeprusi U UMIYJIbC PEIATUBUCTCKON YaCTHUIIBI.

CBsI3b MacChl C SHEPTUEH U UMITYJIbCOM PEIIATUBUCTCKON YaCTULIbl. DHEPTHUS
MOKOA.



TexHHuuecKrue yCTpOWCTBA M TEXHOJOTHMYECKHE IPOLECCHl: CITyTHUKOBBIE
MPUEMHUKH, YCKOPUTEIN 3apSyKEHHBIX YaCTHULL.

Y4eHnueCKuil IKCIEPUMEHT, JJaOOpaTOpPHBIE pabOThI, MPAKTUKYM.

OnpeneneHre UMMIyJIbca W JHEPTrUU  PEISTUBUCTCKUX  4YacTll (IO
¢doTorpadusM TPEKOB 3apSIKEHHBIX YACTUIl B MArHUTHOM TOJIE).

Pazgen 7. KBanToBasi pusunka.

Tema 1. KopnycKkyaapno-801H0801 Oyanusm.

PaBHOBecHOE TEIJIOBOE H3Iy4YEHHUE (M3TydeHUE aOCOJIOTHO YEPHOTO Tena).
3akoH cMmeuenus Buna. 'nnore3a [1nanka o kBaHTax.

@DOTOHBI. DHEPTUS U UMITYJIbC (POTOHA.

dororpdext. Ombrtel A. I'. CroneroBa. 3akonsl pororddexra. YpaBHeHUE
Onnmreitna g Gotoaddexra. «KpacHast rpanuna» poroaddexra.

JlaBnenue cBerta (B UYAaCTHOCTH, [IaBJICHHME CBETa Ha a0COJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaxaronlyr mnoBepxHocts). OmbiTel I1. H.
Jlebenena.

BosHoBBIE cBOMCTBA yactul. Bonuel ne bpouns. [[nuna Bonssl ne bponns u
pasMepsl 00JacTH JIOKaIM3alMM JBUXKYyIIeics dactuipl. KopmyckymispHo-
BOJIHOBOM Ayanu3m. {udpakius 31eKTpOHOB Ha KpUCTAILIaX.

Cneunduka uzmepeHuit B Mukpomupe. COOTHOIIEHUS HEOIpeaesIEHHOCTEN
['eitzenoOepra.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLIECCHI: CIEKTPOMETD,
¢dboTosneMeHT, (OTOAATUYMK, TYHHENbHBI MUKpPOCKOI, COJIHEUHas Oarapes,
CBETOJUO/.

Hemoncmpayuu.

®otor¢h(hexT Ha yCTaHOBKE C IIMHKOBOW IJIACTUHOM.

UccnenoBanue 3akoHOB BHemHETO GoTorddexTa.

UccnenoBanne 3aBUCUMOCTH  CONPOTUBJIEHUS  IOJYNPOBOJHUKOB  OT
OCBEIIEHHOCTH.

Ceeroauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, RPAKMUKYM.

Uccnenosanue gporopesucropa.

N3mepenue nocrosinHoi [lnanka Ha ocHOBe uccienoBanus Gpororddexra.

HccnepoBanue 3aBUCUMOCTU CUJIbI TOKA YEPE3 CBETOINUO OT HAIIPSKEHUS.

Tema 2. Dusuka amoma.

OnbITel MO HCCIENOBAHUIO CcTpoeHusa aroma. [limanerapHas mozaenb aroma
Pesepdopna.

[Toctynatel bopa. M3nyuenue u nornouieHue GoTOHOB IIPU MEPEX0JIE aTOMa C
OJIHOTO YPOBHS HEPTHH HA IPYTOM.



Bunbl cnextpoB. ClieKTp ypOBHEW 3HEPTUH aTOMa BOJOPO/IA.

CnoHTaHHOE U BBIHYKJICHHOE U3Ty4YeHue cBeTta. Jlazep.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBbII KOMIIBIOTED.

Hemoncmpauyuu.

Mopnens onsita Pesepdopna.

Habmonenue nuHeRvaTbIx CrieKTPOB.

YCTpONCTBO U IEMCTBUE CYETUMKA HOHUZUPYIOIINX YACTHLI.

Onpenenenre NIMHBI BOJHBI JJA3EPHOTO U3ITyYEHUS.

Yuenuueckuit sxkcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

Habnronenue nmuHeiyaToro CnekTpa.

HccnenoBanue criekTpa paspekeHHOr0 aTOMApHOIO BOAOPOAA U U3MEPEHHUE
noctosiHHON Punbepra.

Tema 3. Duzuka amomMHo20 A0PaA U INEMEHMAPHBIX YACMUY,.

Hyxnonnas mozens simpa [elizenOepra—Banenko. 3apsa sapa. MaccoBoe
qucio sapa. U3oronsl.

PannoaktuBHOCTh. Anbda-pacnaz. OJIEKTPOHHBIM M TMO3UTPOHHBIA Oera-
pacnan. ['amma-nu3nydeHue.

3aKOH pPaJAMOAKTUBHOTO pacnaja. PaauoakTWBHBIE HW30TONBI B IMPUPOJE.
CBoiicTBa MOHHU3UPYIOILErO0 H3Iy4yeHUs. BiusHHE paglOaKTUBHOCTH Ha KHUBbBIE
opranu3mbl. EcrecTBeHHbIN QoH uzmyuenus. JJozumerpus.

DHeprus CBsA3M HYKJIOHOB B sifipe. SAnepubie cuibl. Jlepekt Macchl siapa.

Anepnsie peakuuu. Jlenenue u cuHTes siaep. SAnepusie peaktopsl. [IpodaeMbl
yOpPaBIsieMOr0 TEPMOSIAEPHOTO CHUHTE3a. OJKOJOTHMYECKHME ACHEKTHl Pa3BUTHSA
SAIEPHON YHEPTIETUKH.

Mertoapl perucTpanuy U UCCIIEN0BAHUS YIIEMEHTAPHBIX YACTHLI.

dyHAaMEHTAJIbHBIE B3aWMOJEUCTBUA. bapuOHBI, ME30HbI M JICITOHBI.
[IpencraBnenune o CtannaptHoM Moaenu. KBapk-riirooHHas MOAENb aJpOHOB.

®uzuka 3a npexnenamu CrtangapTHOHM Mozenu. T€MHass Marepuss U TEMHas
DHEPIusl.

EnuncTBO u3nueckoil KapTUHBI MUPA.

TexHuyeckue ycTpoicTBa U TEXHOJOTHUECKUE TIPOLIECCHI: JO3UMETP, Kamepa
BuiibcoHa, siiepHbIil peakTop, TepMOSIIEPHBINA peakTop, aToMHas 00M0a, MarHUTHO-
pe30HaHCHAs ToMOrpadus.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, RPAKMUKYM.

UccnenoBanue TpekoB yacTull (110 TOTOBBIM (poTorpadusm).

WccnenoBanue paguoakTUBHOTO (POHA € UCMOJIB30BAHUEM JJO3UMETPA.

N3yuenue normnoiieHus 0eTa-4acTull alTlOMUHUEM.

Pa3nen 8. DiieMeHTBI aCTPOHOMUM M ACTPOPU3UKH.



Otanbl pa3BuThs actpoHomuu. [IpukinaaHoe 1 MUPOBO33PEHYECKOE 3HAUCHUE
actpoHoMuu. [IpUMEHHMOCTh 3aKOHOB (U3UKH 711 OOBSICHEHUS TPHUPOIBI
KOCMHUYECKHX OOBEKTOB.

Mertoapl aCTpOHOMHYECKHX HccienoBaHUN. (COBpPEMEHHBIE ONTUYECKHUE
TEJIECKOIIbI, PAANOTENECKOIIbI, BHEaTMOC(HEPHAs aCTPOHOMMUSI.

Bun 3B&3gnoro nHeba. Co3Be3amsi, sipkue 3BE3IbI, TUIAHETHI, WX BHUINMOC
JIBUKECHHE.

ConHeuHas cuctema.

Connue. ConHeuHnass akTUBHOCTb. MlcTtounuk 3Heprun CosHIa U 3BE3I.

3BE3/1bl, X OCHOBHBIC XapaKTEPUCTUKHU. J[MarpaMma «CEKTpalIbHbIN KIacc —
CBETHUMOCTBY». 3BE3/bl TJIaBHOW MOCIEI0BATEIIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» ISl 3BE3] TJIABHOW NOCJIEAOBATEIBLHOCTA. BHYTpEeHHEE CTpoeHue
3BE3/1. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKACHUU U 3BoIonMU CosHIA U
3BE3/1. DTanbl )KU3HU 3BE3I.

Mneunslii ITyte — Hama ['anaktuka. Ilonoxenue u npuxenue CosiHIA B
INanaktrke. Tunel ranaktuk. Paguoranaktuky u kBazapsl. YEpHBIE ABIPHI B Sapax
TaJaKTHUK.

Bcenennas. Pacimmmpenne Beenennoit. 3akon Xa06sa. Paz0eranve rajgakTuk.
Teopus bonbiioro B3peiBa. PEIMKTOBOE U3ITyUEHHUE.

Macmrabnas ctpyktypa Beenennoii. MertaranakTuka.

Hepeménnsie mpoOaemMbl aCTPOHOMHUH.

Yuenuueckue navnooenus.

HaGnronenust 3B€3qHOr0 Heba HEBOOPYKEHHBIM TJIA30M C MCIOJIb30BAHUEM
KOMITBIOTEPHBIX MPUIIOKEHUHN I ONpeesieHus MOJ0KEeHUs HEOECHbIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE co3Be3ausi CeBEepHOro NONyLIapusi U SPKHE
3BE3/bI.

Habntonenuss B Teneckon JIyHBI, IJIaHeT, TYMaHHOCTEW U 3BE3IHBIX
CKOIUICHUN.

DuU3uYeCKU NPAKTUKYM.

Crioco6b1 m3MepeHust GU3NIECKUX BEJTMYHH C UCTIOI30BAHIEM aHAJIOTOBBIX U
U(POBBIX U3MEPUTEIBHBIX TPUOOPOB M KOMIBIOTEPHBIX JATYHMKOBBIX CHUCTEM.
AOGCOIIIOTHBIE U OTHOCUTENBHBIE MOTPEUTHOCTH U3MEPEHUM (PU3NYECKUX BEITUYUH.
OueHka rpaHul NOTPEIIHOCTEN.

IIpoBeneHre KOCBEHHBIX H3MEPEHHM, MCCICIOBAHMM  3aBUCUMOCTEMN
(GU3UYEeCKUX BETWYMH, MPOBEpKa MPEMIOKCHHBIX TUMOTE3 (BBIOOp HM3 padorT,
ONMCAaHHBIX B  TEMAaTUYECKUX  pa3ieliax «YUYEHUYECKHM  DKCIEPUMEHT,
JabopaTopHbIe PaObOTHI, TPAKTUKYM) ).

O06o01maoIee MOBTOPEHUE.



O06001IeHre U cUCTeMaTU3alus COAEpKaHUsl pa3esoB Kypca «MexaHuKay,
«MonekynspHas puzrKa U TEPMOAMHAMUKAY, « DTIEKTpoAuHaMuKay, «Konebanus u
BOJHBDY, «OCHOBBI CHELUMAIBbHOM TEOPUM OTHOCUTENbHOCTH», «KBaHTOBas
¢busuKa», « IeMEHTbl aCTPOHOMUU U aCTPODUUKIY.

Ponb ¢u3uku M acTpOHOMHMM B IKOHOMHYECKOM, TEXHOJOTHYECKOM,
COLIMAJIbHON M 3TUYECKOMN cepax MesTENbHOCTH YeJIOBEKa, POJib M MECTO (DU3HUKH U
ACTPOHOMHMHM B COBPEMEHHOW HAy4YHOM KapTUHE MHpPA, 3HAYCHUE OINHCATEIIbHOM,
CHUCTEMATU3UPYIOIIEH, OOBSCHUTEIBHOM UM  MPOTHOCTHYECKOW  (DYHKIUN
¢busndeckoit Teopun, poib GuzndecKol Teopur B (GOPMHUPOBAHUU TIPEICTABICHUN
0 (u3MUECKOW KapTHUHE MUPA, MECTO (PU3NYECKON KapTUHBI MUpa B OOIIEM psiay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IIPUPOJIE.

MexnpeaMeTHbie CBA3M.

N3yuenue kypca pusuku yriryos€HHoro ypoBHs B 11 kiiacce ocyiecTBisieTcs
C YYETOM COJEpKATEIbHBIX MEKIPEIMETHBIX CBS3€H C KypcaMH MaTe€MaTHKH,
OHMOJIOTHH, XUMHH, Teorpaduu U TEXHOJIOTUH.

Meosicnpeomemnule noHAmMUA, C6A3AHHBIE C USYUECHUECM MENO008 HAYUHO20
nO3HAHUA: SIBICHUE, Hay4YHBIH (haKT, TUIOTE3a, (PU3NYECKas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOJEHUE, DKCIIEPUMEHT, MOJICIUPOBAHUE, MOJENb, HW3MEPEHHUE,
NOTPENIHOCTU U3MEPEHUM, U3MEPUTEIIbHBIE MTPUOOPHI, [T pOoBas 1ad0paTopusl.

Mamemamuka: pelIeHUE CUCTEMBbl YPAaBHEHHU. TpPUTOHOMETPUYECKHE
(GyHKIIUU: CHHYC, KOCUHYC, TAHTE€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXAECTBO. BEKTOpPBI M HX MPOEKIMM HA OCH KOOPAMHAT, CIOKEHUE BEKTOPOB.
[IpousBoanbie aneMeHTapHbIX GyHKUMA. [Ipu3Hakum MogoOusi TPEeyroJbHUKOB,
ornpe/eeHue MIONIaAN MIOCKUX PUTyp U 00bEMa Tell.

buonozua: >nexkrpuueckue SBICHHUS B JKMBOM MpHpone, KojeOaTerabHbIE
JIBWKEHUS B JKUBOM MPUPOJAE, OKOJOTMYECKHE PHUCKA MPHU NPOU3BOJCTBE
ANEKTPOIHEPTUH,  DIEKTPOMArHUTHOE  3arpsi3HEHUE  OKPYXKAloLEed  Cpenpl,
yJIbTPa3ByKOBasg JUArHOCTUKA B MEJUILMHE, OINTUYECKUE SBICHUS B KUBOU
IIpUpPOJIE.

Xumusa: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUINYECKAsA CTPYKTYypa TBEPIBIX
TeJ, MEXaHU3Mbl 00pa30BaHUs KPUCTATUIMYECKON PEIIETKH, CIIEKTPATBHBIN aHAIN3.

I'eocpaghua: wmarnuTHplE MOJMIOCA 3€MIIM, 3aJI€KM MarHUTHBIX  PYJ,
(dhoTochEMKa 3eMHOM MOBEPXHOCTH, cericmorpad.

Texnonozusn: TPUMEHEHHUE IIOCTOSIHHBIX MArHHUTOB, 3JIEKTPOMAarHUTOB,
AIIEKTPOABHUraTeNb SIKOOM, TeHepaTop NMEPEeMEHHOTO TOKAa, MHAYKIIMOHHAs IeYb,
JVHUM BJIEKTPOIIepeay, dJIEKTPOABHUIaTellb, pajap, paauonpuEMHUK, TEJIEBU30D,
anteHHa, TtenedoH, CBYU-meub, ynpTpa3ByKOBas [IUArHOCTUKA B TEXHUKE,
POEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COJIHEUHas OaTapesi, CIIyTHUKOBbIE
IIPUEMHMKH, AIEPHAsI DJHEPTETUKA U DKOJIOTHYECKUE ACTIEKThI €€ pa3BUTHS.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOT'PAMMBI 110 ®U3UKE
HA VYPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUAIIMYHOCTHBIE
PE3VJIbTATHI

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHHMS YueOHOro mnpenMera «Du3nka»
JOJIKHBI OTpakaTh TOTOBHOCTh M CIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
c(hOpMHUPOBAHHOW BHYTPEHHEW TMO3HUIMEH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAlMi, TO3UTUBHBIX BHYTPEHHUX  YOEXKJEHUN, COOTBETCTBYIOIIMX
TPAJAUIIMOHHBIM LIEHHOCTSIM POCCHUHCKOro OOIIEeCTBa, PACIIMPEHUE KUZHEHHOIO
ONBITA U ONBITA AEATEIBHOCTH B IMPOILECCE PEAIN3AaUUH OCHOBHBIX HANPABICHUN
BOCIIUTATEJILHOM AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

rPa’kIAHCKOT0 BOCTIUTAHMS:

e c(hopMUPOBAHHOCTH TPAKTAHCKOH MOZUIIMH O0YIAFOIIETOCS KaK aKTUBHOTO
¥ OTBETCTBEHHOT'O 4JIEHA POCCUMCKOTO O0IIEeCTBa;

e TMPUHATHE TPATUIUOHHBIX OOIEYETOBEUECKMX TYMAHUCTUYECKUX U
JEMOKPATHUYECKHUX LIECHHOCTEW;

e TOTOBHOCTHb BECTH COBMECTHYIO AECATEIBHOCTh B HHTEPECAX I'PAKIAHCKOTO
oOlecTBa, Yy4yacTBOBaTb B CaMOYINpaBlieHUH B 00pa3oBaTesbHON
OpraHH3alNY;

e YMEHME B3aUMOJCHCTBOBaTh C  COLMAJIBHBIMA  MHCTUTYyTaMH B
COOTBETCTBHUH C MX (DYHKIMSIMU U HA3HAYECHUEM;

e TOTOBHOCTb K TYMaHUTAPHOW U BOJIOHTEPCKOU ESATEIBHOCTH.

NATPHOTHYECKOI0 BOCIIMTAHUA:

e cOPMUPOBAHHOCTH pOCCUICKON IPaKIaHCKOMN UIEHTUYHOCTH,
MaTPUOTU3MA;

e I[EHHOCTHOE OTHOUIEHHWE K TOCYJapCTBEHHBIM CUMBOJIAM, JIOCTHKEHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKH U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

e cOPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO IMOBE/ICHNUS,

e CHOCOOHOCTH OLICHMBATH CUTYallMIO U MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYSICh HA MOPaJbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM
YUCJIE B AEATEIbHOCTH YYEHOTO;

e OCO3HAHHUE JUYHOIO BKJIa/a B MOCTPOCHUE YCTOMUMBOIO OyaAyIIETo.

3CTETUYECKOI0 BOCIIUTAHMSA:

e DOCTETHYECKOE OTHOIIEHWE K MHUPY, BKJIKOUYAs JCTETHUKY HAYYHOI'O
TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAYKE.

TPYAOBOI'0 BOCIIUTAHMSA:



MHTEpPEC K pa3iuuHbIM cepaM npodhecCHOHATBHON NESTENbHOCTH, B TOM
YHCIIE CBSI3aHHBIM C (PU3UKOM U TEXHUKOM, yMEHHUE COBEPIIATh OCO3ZHAHHBIH
BbIOOp Oynyiel mpodeccuu U peaan30BbIBATH COOCTBEHHBIE KU3HEHHBIE
IUTAHBL;

TOTOBHOCTb U CIIOCOOHOCTb K 00pa30BaHUIO U CaMOOOPa30BAHUIO B 00JIaCTH
(bU3HMKY HA IPOTSHKEHUH BCEH KU3HU.

IKOJOITNYECCKOI0 BOCIIMTAHUA:

Cc(OPMUPOBAHHOCTb IKOJIOTUYECKON KYJIBTYpbl, OCO3HAHUE TIJI00aIBHOTO
XapakTepa 3KOJOTHYECKUX POo0IIeM;

IUIAHUPOBAHUE M OCYLIECTBICHHUE ACUCTBUN B OKpYXKalOLIEH cpene Ha
OCHOBE 3HaHUS LIEJIEW YCTOMYMBOIO PA3BUTHS YEIIOBEYECTBA;

pacIIMpEeHne OIbITa AECATEIBHOCTH JKOJOTMYECKOM HAIIPABICHHOCTH HA
OCHOBE UMEIOIIMXCS 3HAHUH MO (PU3HKE.

HEHHOCTN HAYIHOI'O MO3HAHUA:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3NUECKON HAYKU;

OCO3HAaHHME I[EHHOCTU HAy4YHOW JAESTEIbHOCTH, TOTOBHOCTH B MpOIECCE
U3y4YeHUs: (PU3MKU OCYIIECTBISATh MPOEKTHYIO M HCCIEA0BATENIbCKYIO
NEeSATEIbHOCTh UHJIUBUIYATIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE eiicCTBUSA
Ba3oBble Jiornueckue 1eicTBUA:

CaMOCTOSATENbHO  (POpMyJIHpOBaTH M AKTyalU3UpoBaTh  MpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpeaeNsaTh LENH JEATEIbHOCTH, 33/JaBaTh MapaMeTpbl U KPUTEPUU HX
JNOCTHKEHUS,

BBISIBIIAITh 3aKOHOMEPHOCTM MW NIPOTHUBOPEYMS B paccMaTpUBAEMbIX
(bU3MYECKUX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PELICHUS! MPOOJIEMBI ¢ YUETOM aHAIM3a UMEIOIIUXCS
MaTepUalbHbIX 1 HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JEATEIbHOCTb, OLIEHUBaTh COOTBETCTBUE
PE3yJIbTATOB LIENSIM, OLIEHUBATH PUCKHU MOCIEACTBUN IESITENBHOCTH;
KOOPJIMHUPOBaTh M  BBINOJHATH pPabOTy B YCIOBHUSIX PpEaJbHOTO,
BUPTYAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pPa3BUBaTh KPEATUBHOE MBIIIEHUE TPU PELIEHUH KU3HEHHBIX ITPOOJIEM.

Ba3oBble ucciieqoBare/LCKHe JeCTBUSA:

BJIa/IeTh HAyYHOM TEPMHUHOJIOTHEH, KIIOUEBBIMU MOHATUSIMH U METOAaMU
(bu3MYeCcKO HAYKH;



BJIAQJETh  HABBIKAMU  YYEOHO-MCCJENOBATENBCKOW M MPOEKTHOM
AESTeIbHOCTH B 00JacTH (PU3MKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TIOMCKY METOJIOB peIIeHHus 3a1ad  (PU3N4IECKOro
COJIEpKaHusl, IPUMEHEHUIO PA3JINYHBIX METOA0B [TO3HAHUS;

BJIAJE€Th BUAAMM JAESITEIBHOCTH IO IOJYYEHUIO HOBOI'O 3HAHUS, €ro
MHTEPIIPETALNU, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX YUEOHBIX
CUTyallusiX, B TOM YHUCJIE MPU CO3JAaHUM Y4YEOHBIX MPOEKTOB B 00JacTU
(1)5637197

BBISIBJISITh TIPUYMHHO-CJIECTBEHHBIE CBSI3U U aKTyaJM3UpOBaTh 3ajady,
BBIIBUTaTh TUIOTE3y €€ pEelleHUs, HaxOAUTb AapryMEHThl AJis
JI0KA3aTeNIbCTBA CBOMX YTBEPXKICHUM, 3a/1aBaTh NapameTpbl U KPUTEPUU
peLIeHUS;

aHAJIM3UPOBaTh MOJYYEHHBIE B XOJE pELICHHs 3alayd pe3yibTaThl,
KPUTUYECKH OLIEHUBATh UX JIOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHUE B
HOBBIX YCJIOBHSIX;

CTaBUTh M (OPMYJIHMPOBATh COOCTBEHHBIC 3aJaud B 00pa30BaTEIbHOU
JESITeIbHOCTH, B TOM YHCJIE IPU U3YYCHUU (DU3HKY;

JaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh NPUOOPETEHHBIN OIIBIT;
yMETb MEPEHOCUTh 3HAHMS MO0 (U3MKE B MPAKTUYECKYIO 0O0JIacTb
KU3HEIEATEIIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUS U3 PA3HBIX IPEIMETHBIX 00acTel;
BBIJIBUTaTh HOBBIE UJIEH, NIPEAJIaraTb OPUrMHAJIbHBIE TOAXO0/IbI U PEIICHNUS;
CTaBUTh MPOOJIEMBI U 337a4H, JO0IYCKAIOIINE aJIbTEPHATUBHBIEC PEILICHUS.

PabGora ¢ undpopmaumeii:

BJIa/IETh HABBIKAMH MOJTy4YeHUsI HHPOpMAIH (PU3HUECKOTO COACPKAHUS U3
MCTOYHUKOB PAa3HBIX THIIOB, CAaMOCTOSITEIbHO OCYIIECTBISATh IIOUCK,
aHalu3, CHUCTEMATH3alMI0 U UHTEPHpeTanuio MHPOPMALUU Pa3INYHBIX
BUI0B U OPM IIPEICTaBICHMUS;

OLICHUBAThH JOCTOBEPHOCTH MHPOPMAIIHH;

UCIOJIb30BaTh CPEACTBa MH(POPMAIMOHHBIX W  KOMMYHHKAIIMOHHBIX
TEXHOJOTHMM B  pEHIEHUMH KOTHUTHUBHBIX, KOMMYHHKAaTHUBHBIX H
OpPTraHU3allMOHHBIX 3a7lad ¢ COOJIOACHHEM TpeOOBaHUI APrOHOMUKH,
TEXHUKA O€30MacHOCTH, TUTHEHBI, PECypcocOepexeHHs, MpPaBOBBIX U
ATUYECKUX HOPM, HOPM HH(OPMALIMOHHON O€30MacHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOTO COAEPKAHMS B Pa3IUYHBIX (hopmarax c
yuéTOM Ha3Ha4yeHus HHGOpPMAIMK M LENeBOM ayIuTopuu, BbIOMpas
ONTUMAJIbHYIO (POPMY MpeCTaBICHUS U BU3YyaIU3alllH.

KoMmyHnkaTHBHBIE YHMBeEpPCAJbHbIE Y4eOHbIe 1eiCTBUSA:



OCYHIECTBIISITh OOIIEHWE Ha YpokaXx (U3UKH U BO BHE-YPOUHOU
NEeSATENbHOCTH;

pacrno3HaBaTh MPEINOCHUIKM KOH(MDIUKTHBIX CHUTyallMii W CMsr4arh
KOH(JIMKTHI;

Pa3BEPHYTO W JIOTUYHO M3JIaraTb CBOK TOUYKY 3PEHHUS C HCIIOJIb30BAaHHUEM
A3BIKOBBIX CPEJICTB;

ITOHUMATh U UCII0JIb30BaTh NPEUMYILECTBA KOMaHIHON U MHAUBUIY AJTbHON
paboTHI;

BbIOMpATh TEMATUKY MU METOJbl COBMECTHBIX NEUCTBHM C YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKJIOTO YJIEHA KOJIJIEKTUBA;

NPUHUMATh LEIM COBMECTHOM JIE€ATEIbHOCTH, OPraHU30BBIBaTH U
KOOPJIMHHUPOBATh JAEUCTBUS 1O €€ JOCTHKEHUIO: COCTaBJIATH IUJIaH
NEeNUCTBUH, pacrpeaessiTh POJIM C Y4ETOM MHEHHUIN y4aCTHUKOB, 00CYKIaTh
pe3yibTaThl COBMECTHOM padOThI;

OLICHMBATh Ka4e€CTBO CBOETO BKJIAJa M KAXKJIOIO y4YaCTHHUKAa KOMaH/bl B
001 pe3yJbTat Mo pa3paboTaHHBIM KPUTEPUSIM;

IpejjiaraTh HOBBIE MPOEKTHI, OLUEHHWBAThb HJEU C MO3HLIHMH HOBU3HBI,
OPUTMHAIIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYILECTBJIATh IO3UTHUBHOE CTPATErMYECKOE ITOBEICHHE B PA3JIUYHBIX
CUTYalUsX, IPOSBISATH TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIMATUBHBIM.

PeryasTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO OCYLIECTBIIATh [I03HABATEIbHYIO JEATEIBHOCTD B 001aCTH
(U3MKN U aCTPOHOMUH, BBISABIISATH NPOOJIEMBI, CTABUTh U (POPMYJINPOBATH
COOCTBEHHEIC 3aJ1a4H;

CaMOCTOSITEJIbHO COCTABJISITh IUIAH PEIIEHUs] PACUETHBIX U KAaUE€CTBEHHBIX
3a]1a4, IUIaH BBIMOJHEHMS MPAKTUYECKOW pabOThl C yYETOM HMMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPENNIOUTEHUMH;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

pacuIMpATh pAMKH Y4EOHOT0 MPEAMETA HA OCHOBE JIMYHBIX PEATIOYTEHU;
JenaTh OCO3HAaHHBIA BBHIOOp, apryMEHTHpPOBaTh €ro, Oparth Ha ceds
OTBETCTBEHHOCTb 32 PEILICHHUE;

OIIEHUBATh MPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (POPMHUPOBAHUIO U TPOSBICHUIO SPYAUIMH B 001acTU
(GU3MKHN, MOCTOSHHO TMOBBIIATH CBOM 0OpPa30BATENbHBIA M KYJIbTYPHBIN
YPOBEHBb.

CﬂMOKOHTpOJ’IB, AMOIUOHAJIbHbINA HHTEJJIEKT:

AaBaTb OLICHKY HOBBIM CHTYallUsAM, BHOCUTb KOPPCKTUBLI B ACATCIILHOCTD,
OLOCHNBATH COOTBCTCTBUC PC3YJILTATOB LICIIAM,



BIIQJICTh HABBIKAMH TIO3HABATEIHHON pediIeKCHr KaKk OCO3HAHUS
COBEPIIAEMBIX JIEMCTBUM U MBICIUTENBHBIX MPOLIECCOB, UX PE3YJIBTATOB U
OCHOBaHMI;

UCII0JIb30BaTh MPUEMBI pePICKCHH ISl OIIEHKU CUTYaIIMH, BHIOOpa BEPHOTO
pelieHus;

YMETh OLICHMBAaTh PUCKH M CBOEBPEMEHHO MPUHUMATH PEIICHUS MO HX
CHIKCHHUIO;

INPUHUMATh MOTHBBI M APryMEHTHI JIPYTUX IPU aHAIU3E PE3YJIbTaTOB
NesITeIbHOCTH;

NPUHUMATH Ce0s1, TOHMMAas CBOM HEJAOCTATKU U JOCTOMHCTBA;

MPUHUMATh MOTHUBBI M apryMEHThl JPYIMX IPU AHAJIU3E PE3YJIbTATOB
JIeSITEIbHOCTH;

PU3HABATh CBOE MPABO M MPABO JAPYTHX HA OUTHOKH.

B mporecce AOCTHKEHUS JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHUS MPOIPAMMbI I10
bu3uKe I ypOBHS CpemHero o0miero oOpa3oBaHusl 'y OOydYaromIMXcs

COBEPILIEHCTBYETCS IMOITUOHATBHBIN WHTEJUICKT, MPEeIoIararomi
c(hOpPMUPOBAHHOCTbD:
e CaMOCO3HAaHWS,  BKJIIOYAIOIIETO  CIIOCOOHOCTh  TOHMUMATh  CBOE

HMOLMOHAIBHOE COCTOSIHUE, BUJETh HANPABJICHUS Pa3BUTUS COOCTBEHHON
HYMOLIMOHAIBHOM cepbl, ObITh YBEPEHHBIM B ce0e;

CaMOpPETYJIMPOBAaHMs, BKIIOYAIOUIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTb 3a CBOE MOBEJIEHHE, CIIOCOOHOCTb aqalTHPOBATHCH K
AMOLMOHAIBHBIM M3MEHEHUSM U TPOSBIATH TMOKOCTb, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAIMH, BKIIIOYAIOIIEH CTPEMIICHUE K JOCTUKEHHUIO LIEIH
U yCIleXy, ONITUMHU3M, HHUIIUATUBHOCTh, YMEHHUE JEMCTBOBATH, UCXOMS U3
CBOUX BO3MOKHOCTEH;

OMIIATUH, BKJIIOYAIONIEH CHOCOOHOCTh MOHHMMATh  SMOIMOHAIBLHOE
COCTOSIHME JPYTHX, YYHUTBIBaTh €ro IMpH OCYIIECTBICHUM OOLICHMUS,
CIIOCOOHOCTH K COYYBCTBHIO M CONEPEKUBAHUIO;

COLIMAJIbHBIX ~ HABBIKOB, BKJIIOYAIOIIUX CIHOCOOHOCTh  BBICTPAaWBAThH
OTHOLICHHUS C JAPYTUMH JIIOJbMH, 3a00THTHCS, MPOSBISATH HHTEpPEC U
paspematb KOHQIJIUKTHL.

I[TPEMETHBIE PE3YJIbTATDI

K xon1ty o0yuenus B 10 knacce npeiMeTHbIE pE3yJIbTaThl HA yTIyOJEHHOM YpOBHE
JOJHKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y O0YUaIOIIUXCSI YMEHHIA:



MOHUMATh POJb (U3UKM B  OKOHOMHUYECKOW, TEXHOJOTUYECKOH,
HKOJIOTMYECKOM, COLMaIbHOW M OJTUYECKOM cdepax aesITeNbHOCTH
Yesl0oBeKa, POJib U MECTO (PU3UKU B COBPEMEHHOW HAYYHOM KapTHHE MHUpAa,
3HaYEHUE OINUCATEIbHOM, CUCTEMATU3UPYIOLIEH, OOBICHUTEIBbHOU WU
MPOTHOCTUYECKON  (QYHKIMHA  (PU3MYECKOH TEOpUH —  MEXaHUKH,
MOJIEKYJISIPHON (PU3UKHU U TEPMOJWHAMUKH, POJb (PU3UUECKONW TEOPUH B
(bopMUpPOBaHUYU TIPENICTABICHHM O PU3NYECKON KApTUHE MUPA;

pa3ianyaTh yCIOBUS IPUMEHUMOCTH MOJIEeH (PU3NYECKUX TEJ U TPOLIECCOB
(siBNEHMI): MHEpLMAbHAs CHCTEMa OTCUETa, a0COJIOTHO TBEPIOE TEIO,
MaTepuaibHas TOYKa, paBHOYCKOPEHHOE JBUKEHHE, CBOOOJHOE IaJCHUE,
abcomoTHO ympyras aedopmarusi, aOCONIOTHO yHpyroe u abCOIIOTHO
HEYIIPyTO€ CTOJIKHOBEHMS, MOJEIN Tra3a, XKUIAKOCTH U TBEPIOIO
(KpHCTaJUIMYECKOT0) TeJa, UACAIbHBIN ra3, TOUEUHBIN 3apsil, OAHOPOJHOE
ANEKTPUUECKOE TOJIE;

pa3iauyaTh yCIOBUs (TpaHUIbI, O0JAaCTH) MPUMEHUMOCTH (U3HUYECKUX
3aKOHOB, MMOHMMATh BCEOOIIMI XapakTep (PyHIAMEHTAIbHBIX 3aKOHOB H
OTPaHUYEHHOCTb MCIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHAJIM3UPOBaTh M OOBICHATH MEXAHWYECKHE IPOLIECCHl M  SIBICHMUS,
UCIIOJIb3YSl OCHOBHBIE MTOJIOXKEHHS M 3aKOHbI MEXaHUKHU (OTHOCUTEIBLHOCTD
MEXaHUYECKOTO JBIDKEHHUS, (OPMYJIbI KUHEMATHKH PaBHOYCKOPEHHOTO
JABWOKEHUSI, TIpeoOpazoBanusi [amwiies Afisi CKOPOCTH U TEpeMEUIeHHS,
3akoHbl HplOTOHA, nNpuHOMII  OTHOCUTENbHOCTH [ 'amunes, 3akoH
BCEMHUPHOTO TATOTEHHMSI, 3aKOHBI COXPAHEHUS MMITyJIbCa U MEXaHUYECKOU
SHEpPruM, CBsI3b PabOThl CUJIBI C W3MEHEHHEM MEXaHUYECKOM HSHEpPrud,
YCJIOBHSL paBHOBECUs TBEPAOTrO Teia), IPU OSTOM HCIOJIb30BATh
MaTEeMaTUYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBaTh YCIOBUS IPUMEHUMOCTH
(¢u3nuecKux 3aKOHOB: NpeoOpa3zoBaHuil ['amuiesi, BTOPOro M TPETHETO
3aKOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHHs HUMITYyJIbCA M MEXaHUYECKON
DHEPI'uH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHAJIM3UPOBATh U OOBSICHATH TEIJIOBBIE MPOIECCH U SIBJICHMS, UCIIONIb3YS
ocHoBHble mojoxeHuss MKT wu 3akoHBl MOJEKYJISpHOW (U3UKU U
TEPMOJUHAMHUKN (CBSA3b JABJIEHUS HJCAIBHOIO Tra3a CcoO CpeaHeil
KMHETHYECKOW HHEPruer TEIUIOBOIO JBMKEHUS W KOHLEHTPALMEN €ero
MOJIEKYJI, CBSI3b TEMIIEPATYpPhl BEIIECTBA CO CPEIHEW KUHETUYECKOU
DHEPruey TEIIOBOTO JABHKEHMS €r0 YACTHIL, CBS3b IABJIECHUSA MUIACAJIBHOIO
razda ¢ KOHLEHTpauued MOJIEKYJ]l M €ro TEeMIepaTypoi, ypaBHEHUE
MenneneeBa—KnaneipoHna, IEpBbII 3aKOH TEPMOAVHAMUKH, 3aKOH
COXPAHEHHUsl SHEPTruu B TEIUIOBBIX IpPOLECCax), IPU 3TOM HCIOJIb30BAThH



MaTeMaTUYECKOE BHIPAXKEHUE 3aKOHOB, YKa3bIBaTh YCIOBUS IPUMEHUMOCTH
ypaBHeHHs: Menneneepa—Knaneipona;

aHAIM3UPOBaTh W OOBACHITH DJJICKTPUYECKHE SBICHUS, HCIIOJB3YS
OCHOBHBIE TIOJIOKEHHS W 3aKOHBI AJIEKTPOJAMHAMUKHU (3aKOH COXpPaHEHUS
AJIEKTPUYECKOTO 3apsa, 3aKOH Kynona, MMOTECHIIMAILHOCTD
ANEKTPOCTATUYECKOTO TOJI, MPUHLMI CYNEPIO3UIUU JIIEKTPUUECKHUX
MoJiei, Mpu 3TOM YyKa3blBas YCJIOBUS MPUMEHUMOCTH 3akoHa KyioHa, a
TAK)K€ TMPAKTUYECKH BAXKHbIE€ COOTHOIICHUA: 3aKOHbI OMa 1Jid ydacTka
UenyM Y JJI1 3aMKHYTOM JJIEKTPUYECKOM 1enu, 3akoH J[xoyis—JIeHna,
npaBuiia Kupxroda, 3akonsr @apajes AJ1s 3JeKTPOIIn3a);

OMHCHIBATh (PUBUYECKHUE TPOIECCHl U SBICHUS, HCIOJB3YS BEINYUHBI:
MepeMeIleHUe, CKOPOCTh, YCKOPEHUE, UMITYJIbC TeJIa U CUCTEMBI TEJ, CUIIA,
MOMEHT CHJIbI, TABJICHUE, TOTECHIIMAJIbHAS SHEPTUsl, KHHETUYECKasi SHEPT U,
MeXaHU4YecKas dHEPTUsi, padoTa CHUJIbI, IICHTPOCTPEMHUTEIHHOE YCKOPEHHUE,
CUJa TSKECTH, CUja YIOPYroCTH, CHJIA TPEHUS, MOUIHOCTh, SHEprus
B3aMMOJEICTBH Tena ¢ 3emiél BOIN3U €€ MOBEPXHOCTH, SHEPTUSI YIIPYTOit
nedopMany Mpy>KUHBI, KOJTMYECTBO TEIUIOTHI, a0CONIOTHAS TeMIIepaTypa
Tena, paboTa B TEPMOJUHAMHUKE, BHYTPEHHSISI DHEPrusi HJICAIBHOTO
0JIHOATOMHOTO ra3za, paboTa HUJeaIbHOIO ra3a, OTHOCUTEIbHAS BIAXXHOCTh
Bo3ayxa, KIIJl maeanbHOro TEMJIOBOrO ABUTATEIIS; JJIEKTPUUECKOE IOJIE,
HanpsHKEHHOCTD 3JIEKTPUUYECKOTO MOJIsA, HAMPSKEHHOCTh MOJII TOUEYHOTO
3apsija WIK 3apsHKEHHOTrO 11apa B BAKYyME U B JIUDJICKTPUKE, MOTCHIIAAI
AJIEKTPOCTATUUYECKOTO MOJI, PA3HOCTh MOTEHIIMAJIOB, JIEKTPOJBUKYIIAs
CuJia, Cuja TOKa, HANpsHKEHUE, MOIIHOCTh TOKA, AJIEKTpUYECKass EMKOCTh
IJIOCKOTO  KOHJIEHCAaTOpa,  COMNPOTHBICHHME  yyacTKa  Lenu ¢
MOCJEA0BATEIbHBIM U MAPAIIIEIBHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTHUS
AJIEKTPUYECKOTO MMOJI KOHJIEHCATOPa;

OOBSICHATH 0COOEHHOCTH MPOTEKAHUS bu3nyeckux  SBIICHHI:
MEXaHWYECKOE JBHIKEHHE, TCIUIOBOE JBIDKCHHME YaCTHI[ BEIIECTBA,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE ABWXeHHE, AU dy3us, UCTapeHue,
KUIIEHHUE Y KOHJICHCAIIUS, IIJIABJICHUE U KPUCTAIU3allKsl, HAPaBJIEHHOCTh
TeIUIoNepeaayu, ICKTPU3ALM TEJ, SKBUMOTECHIIMATBHOCTh MOBEPXHOCTH
3apsIKEHHOTO MPOBOIHUKA;

MIPOBOJIUTH MCCIICIOBAHNE 3aBUCUMOCTH OHOW (PM3UYECKON BETUYHHBI OT
JIPYTo¥ ¢ UCII0JIb30BAHUEM MPAMBIX U3MEPEHUM, TPU ’TOM KOHCTPYUPOBATH
YCTAHOBKY, (UKCHUpOBaTh pPE3yjbTaThbl TOJYYEHHOH 3aBUCHUMOCTH
(¢u3nyeckux BEJIUYMH B BUIE TpadukoB ¢ yué€ToM abCOMIOTHBIX
MOTPENTHOCTE  M3MEPEHMH, JelaThb BbIBOJABI MO  pe3yJbTaTaM
HCCJICIOBAHNS,



MPOBOANTH KOCBEHHBIE H3MEPEHUS (PU3MUECKUX BEIUYHUH, IPHU STOM
BbIOMpATh ONTHUMAJBHBIM METOJ W3MEpPEHUs, OLEHUBATh a0COIIOTHBIE U
OTHOCHUTEJbHBIE MOTPEIIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
POBOJUTH OMBITHI IO MPOBEPKE MPEIOKEHHON TUIOTE3bI: MJIAHUPOBATh
AKCIIEPUMEHT, COOMPATh SKCIEPUMEHTAJIbHYIO YCTAHOBKY, aHATU3UPOBATh
MOJIy4YE€HHBbIE PE3yNbTaThl U JENaTh BBIBOJ O CTaTyce MPEAOKEHHOM
TUIIOTE3bI;

coOJr01aTh MpaBuiia 0€30MaCHOTO TPYAa MPH MPOBEACHUHN UCCIIEJOBAaHUHN B
paMKax  y4yeOHOro  SKCHEpUMEHTa, MpakTUKymMa U Y4eOHO-
UCCJIEIOBATENILCKOM W TMPOEKTHOM JIEATENIbHOCTH C MCIHOJb30BaHUEM
U3MEPUTENbHBIX YCTPOMCTB U 1a00paTOPHOTO 000PYI0OBAHUS;

pemarh pacy€THBIE 3a4a4yd C SBHO 3aJaHHOM M HESBHO 3aJaHHOU
($u3MYeCcKO MOJENbIO: HA OCHOBAaHMM aHajlu3a YCJIOBUS OOOCHOBBIBAThH
BbIOOp (u3MUECKOW MOJENH, OTBEYalollel TpeOoBaHUSM 3aJayw,
IPUMEHSTH (POPMYJIBL, 3aKOHBI, 3aKOHOMEPHOCTH U TIOCTYJIaThl (PU3NIECKUX
TEOpU MpPU UCIOIB30BAHUU MATEMAaTUYECKUX METOJIOB PELICHHS 3a/ad,
MPOBOAMUTH PacuéThl HA OCHOBAHUU MMEIOIINUXCS TaHHBIX, aHAIM3UPOBATh
pe3yibTaThl U KOPPEKTUPOBATH METOABI PEHICHUSI ¢ YUETOM IMOJTYUYEHHBIX
PE3yJIbTaTOB;

pelath KayeCTBEHHbIE 3aJaud, TPEOyIolIMe NPUMEHEHHs 3HaHUN U3
pa3HBIX pa3lenoB Kypca GU3MKH, a TAaK)Ke UHTETPalliy 3HAHUM U3 APYTUX
NPEIMETOB €CTECTBEHHO-HAYYHOIO IIMKJIA: BBICTPAMBATh JIOTHUYECKYIO
LEMOYKY PACCyKJICHUI ¢ OOPOI Ha N3yUEHHbIE 3aKOHBI, 3AKOHOMEPHOCTH
U GU3HYECKUE SIBIICHUS;

UCIIOJIb30BAaTh TEOPETHUYECKHUE 3HAHUS JJs OOBSICHEHHS OCHOBHBIX
MPUHIIMIIOB pabOThI U3MEPHUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTHYECKHUX MPOIIECCOB;

IPUBOAUTH IPUMEPHI BKJIaa POCCUUCKUX U 3apYyOSKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAayKH, B OOBSCHEHHUE MPOLECCOB OKPYXKAIOIIETO MHUPA, B
Pa3BUTHE TEXHUKHU M TEXHOJIOTHIA;

aHaAJIM3UPOBATh U OLICHUBATH MOCJEICTBUS OBITOBOM M MPOU3BOJCTBEHHON
NeSTEIbHOCTH 4YE€JOBEeKa, CBA3AHHOM C (PU3MUECKUMHU NPOLEecCaMU, C
MO3ULIUNA SKOJOTUYECKON 0€30MaCHOCTH, MPECTABIECHUN O PALIMOHATIEHOM
MPUPOIONOIB30BaHUH, & TAKKE Pa3yMHOM HCIOJIb30BAHUU JOCTHUKCHHMA
HAyKd M TEXHOJOTMM [UIsi JaNbHEWUIIEro pa3BUTHUS YEJIOBEYECKOTO
00IIIECTBA;

MPUMEHSITh pa3lInuHble CIOCOOBI paboThl ¢ MH(poOpMaIuend PU3NIECKOro
collepKaHUsl C MCIOJIb30BAHUEM COBPEMEHHBIX HH(OPMAIMOHHBIX
TEXHOJIOTHI, MPH 3TOM HUCIHOJb30BaTh COBPEMEHHbIE HH(pOPMAIMOHHBIE



TEXHOJOTHH JUIS TIOHMCKa, NepepaboTKM M TPEIbSIBICHHUS y4eOHOUW W
HAYYHO-TIOMYJISIPHON MH(OpPMAINK, CTPYKTYPUPOBAHUS U UHTEPIPETAIIH
uH(pOpMaLlMY, TOJYYEHHON U3 Pa3IUYHBIX HCTOYHUKOB, KPUTHYECKH
aHaNM3UPOBaTh  MOJlydyaeMyl0  HHGPOpMAIMIO U OLEHUBaTh €&
JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOLIMXCS 3HAHWW, TaK U Ha OCHOBE
aHaJM3a UCTOYHUKA UH(OpMALINH;

MPOSIBIISATH OpraHU3alMOHHBIC U NO3HaBaTeNbHbIC YMEHHUS
CaMOCTOSITEILHOTO PUOOPETEHUSI HOBBIX 3HAHUH B IIPOIIECCE BBHITIOTHEHUS
MPOEKTHBIX U Y4eOHO-UCCIEN0BATENBCKUX PadoT;

paboTare B Tpymie C HCIOJIHEHHUEM Ppa3IMYHBIX COLHUAIBHBIX PpOJIEH,
IUIAHUPOBATh PabOTy TPYMIbl, PAlMOHAIBHO PACHPEICNATh ACSITENbHOCTD
B HECTaHJAPTHBIX CHUTYyalMsX, aJ€KBATHO OICHHBATh BKJA] KaXKJIOTO U3
YUYaCTHHKOB TPYIIIBI B PELICHUE PacCMaTpUBAEMO MPOOIEMBI;

HPOSIBIATH MOTHBAIMIO K OyayIel npodeccHoHaNbHON AEITeIbHOCTH TI0
CHEIHATBHOCTIM (PU3UKO-TEXHUYECKOTO TPODUIIS.

K xoniy o0yuenus B 11 knacce npeiMeTHbIE pe3yJIbTaThl Ha YIIyOJEHHOM YpPOBHE
JOJIKHBI OTPpaXKaTh CPOPMUPOBAHHOCTD Y OOYHAOIINXCSI YMEHU:

MOHUMATD POJIb PU3UKU B IKOHOMUYECKOM, TEXHOJIOTUUECKON, COITMATTbHOM
U 3THYECKON cdepax NeATeIbHOCTH YeNOBeKa, poJib U MeCTO (pU3MKU B
COBPEMEHHOUM HayYHOU KapTUHE MUPA, POJIb ACTPOHOMHUU B IPAKTUYECKON
JeSTEIbHOCTH YeJIOBEKAa U JalbHEHIIeM HAay4YHO-TEXHHUUYECKOM pPa3BUTHUU,
3HAUYEHHUE OIMCATENIbHOM, CHUCTEeMAaTU3UPYIOIIEH, OOBSICHUTEIBHOU U
MPOTHOCTUYECKOW (PYHKIMH (PU3NYECKON TEOPHUH — BICKTPOAMHAMUKH,
CHEIHAIbHOM TEOpUM OTHOCUTENBHOCTH, KBAaHTOBOM (DM3HKH, PpOJIb
¢usndeckoil Teopur B (GHOPMHUPOBAHMM MPEACTABICHUM O (U3MUYeCKOn
KapTUHE MHpa, MECTO (PU3MYECKONM KapTUHBI MHUpa B OOLIEM psAIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUI O IPUPO/IE;
pa3ianyaTh yCIOBUS MPUMEHUMOCTH MOJIeIeH (PM3NYECKUX TEI U MTPOLIECCOB
(sIBIEHMIA): OMHOPOAHOE BIEKTPUUYECKOE M OJHOPOJHOE MArHUTHOE IOJIS,
rapMOHUYECKHE KOJeOaHUsl, MaTEeMaTUYECKUA MAasiTHUK, WAeaIbHbIN
PY>KUHHBIN MasiTHUK, rapMOHUYECKHE BOJIHBI, ujcalbHbIN
Kose0aTeNbHBIN KOHTYP, TOHKAs JIMH3a, MOJIeNIel aTOMa, aTOMHOTO s/ipa
KBAaHTOBOM MOJICJIM CBETA;

pazinyath yCJIOBHUS (TpaHUIlbl, OOJACTH) MNPUMEHHUMOCTH (HU3NUECKUX
3aKOHOB, TOHMMAaTh BCEOOIIMI XapakTep (yHAAMEHTAIbHBIX 3aKOHOB U
OTrPaHUYEHHOCTDb MCIOIb30BAHUS YACTHBIX 3aKOHOB;

aHAJIM3UPOBATh U OOBACHATH 3JIEKTPOMArHUTHBIC MPOLECCHl W SIBJICHHUS,
UCIIOJIb3YSl OCHOBHBIE TOJOXEHHS M 3aKOHBl JJIEKTPOAMHAMUKH U
CHEelUaIbHOM  TEOpUHM  OTHOCUTENBHOCTH  (3aKOH  COXPaHEHUS



ANEKTPUYECKOro 3apsiaa, cwia Ammepa, cuia JlopeHuma, 3akoH
ANEKTPOMArHUTHOM  WMHAyKuuu, npaswio Jlennma, cBasp  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE D3JIEKTPUYECKOM LEMU CO CKOPOCTBIO
MU3MEHEHHUS CUJIbI TOKA, TOCTYJIaThl CIELIMAIbHON TEOPUH OTHOCUTEILHOCTH
OUHIITEIHA);

aHAJIU3UPOBATh U OOBSICHATH KBAHTOBBIE ITPOLIECCHI U SIBJICHUS, UCIIONb3YS
MOJIOKEHUS ~ KBaHTOBOM  (u3uku  (ypaBHEeHHME  OWHINTEWHa IS
boToaddekra, nepBbiid M BTOPOii ocTyIaThl bopa, MpUHIIMI COOTHOIIEHUS
HeonpeaenéHHocTel ['elizeHOepra, 3aKOHBI COXpPaHEHMs 3apsI0BOTO U
MacCOBOTO YHCEJI U SHEPTUU B SJIEPHBIX PEAKIUAX, 3aKOH PAUOAKTUBHOTO
pacrana);

OMHCHIBATh (PUBUYECKHUE TPOIECChl U SBJICHUS, HCIOJB3YS BEIWYUHBI:
HANpPsHKEHHOCTD AJIEKTPUUYECKOTO MOJISA, MOTEHIMAN 3JEKTPOCTATUUYECKOTO
MoJi, pa3HOCTh MOTEHLUUANOB, OAJIEKTPOJABIKYIIAS CUIa, HWHIYKIUSI
MarHUTHOTO TIOJsl, MAarHUTHBIM TIOTOK, CWiia AMIiepa, WHIYKTUBHOCTD,
AIIEKTPOJABIIKYINAs CHJIa CAMOWHAYKIIMHM, JHEPrHsi MAarHUTHOTO TIOJS
MIPOBOTHUKA C TOKOM, PEISTUBUCTCKUN UMITYJIBC, TIOTHAS SHEPTHUS, SHEPTHS
MOKOSI CBOOOTHOM YaCTHIIbI, SHEPTUS U UMITYJIbC (POTOHA, MACCOBOE YHCIIO
W 3apsij siipa, SHEPTUs CBSI3U Spa;

OOBSICHAT,  OCOOEHHOCTH  TpPOTEKaHWs  (U3UUECKUX  SIBICHUI:
AIIEKTPOMArHUTHAS UHAYKIINSA, CAMOMHIYKIIUS, PE30HAHC, HHTEP(hEpeHIIHS
BOJIH, Judpakius, JTUCIIEPCHUsi, T[OJHOE BHYTPEHHEE OTpaXKEHUE,
dhoroanexktpuueckuit apdext (pororddekr), anvda- u 6era-pacnansl saep,
ramMmma-u3nydeHue saep, pu3nuecKre NPUHIUIBI CIEKTPaIbHOTO aHalu3a U
paboTHI J1a3epa;

OTpeeNsaTh HANpaBICHUE WHIYKIIMA MArHUTHOTO TIOJII TPOBOJHUKA C
TOKOM, CHJIbl AMIiepa u cuiibl JIopeH1a;

CTPOUTH U300paxKeHue, CO3/1aBaeMOe MIOCKUM 3€PKaJIOM, TOHKOM JIMH30M,
U PaCCUUTHIBATDH €r0 XapaKTEPUCTUKH;

MIPUMEHATHh OCHOBOIOJIAralOUMe ACTPOHOMUYECKUE IOHATHS, TEOPUH U
3aKOHBI JUIA aHalu3a ©  OOBSCHEHHS (U3MUECKUX IPOLIECCOB,
NPOUCXONSIIMX B 3BE3JaX, B 3BE3AHBIX CHCTEMaX, B MEKTalaKTUYECKON
cpene; ABWKEHUsI HEOSCHBIX TeJl, HBOJIIONMH 3BE3 U BeeneHHoi;
NPOBOANTH HCCIEAOBAHHWE 3aBUCUMOCTEH (U3MUECKHX BEIUYMH C
WCIIOJIb30BAaHUEM TIPSMBIX HW3MEPEHHA, TPH 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl MOJYYEHHOM  3aBUCHMOCTH
¢u3MYecKuX BETUYMH B BHUAE TIpa@UKOB C Y4E€TOM aOCOJIIOTHBIX
NOTPENIHOCTE  W3MEpPEHMi, JelaTb BbIBOABI MO  pe3yjbTaTam
UCCIIEI0BAHMS;



MPOBOJIUTh KOCBEHHBIC H3MEpPEHUS (DU3NYECKUX BEIUYHH, MPU STOM
BBIOMPATHh ONTHUMAIBHBIA METOJI M3MEPEHHUs, OIICHUBATh a0COIOTHBIE U
OTHOCHTEJILHBIC MIOTPEITHOCTH MPSMBIX ¥ KOCBEHHBIX U3MEPCHHIA,
IIPOBOJUTD OTBITHI IO TIPOBEPKE MPEIJI0KEHHON THIOTE3bI: TUIAHUPOBATh
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIBHYIO YCTAaHOBKY, aHAJIM3UPOBATh
MOJIyYeHHBIE PEe3yJIbTaThl W JIeJIaTh BBIBOJ O CTaTyce MPEII0KEHHON
TUTIOTE3HI,

OTHCHIBATh METOBI TIOMYyUEHUSI HAYYHBIX ACTPOHOMUYECKIX 3HAHUM;
cOOTIOIaTh TpaBmiia 0€30MacCHOTO TPYyAa IPH POBEIACHUH UCCIICIOBAHH B
pamMKax  ydeOHOro  OJKCIepUMEHTa, TNpPaKTHKymMa ©  y4eOHO-
MCCTIIOBATENIbCKOM W TPOEKTHOM NEATEIbHOCTH C HCIOJb30BaHUEM
U3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 00OPYI0BAHUS;

pemate pacdy€THBIE 3aladdl C SIBHO 3aJaHHOW ¥ HESBHO 3aJIaHHOM
Gu3MUecKOl MOJENbI0: Ha OCHOBAHMM aHajW3a YCJOBHS BBIOMpPATH
(¢bu3MYecCKue MOJIeNH, OTBEUaromue TpeOOBaHUSM 3aJaud, TPUMEHSTh
(GbopMyITBI, 3aKOHBI, 3aKOHOMEPHOCTH M TIOCTYJAThl (PU3MUECKUX TEOPHUI
MpPU  WCIOJB30BAHUM MATEMAaTHYECKUX METOJOB pEIIeHHS 3ajad,
POBOJUTH PAcU€Thl HA OCHOBAHMH MMEIOIINXCS TaHHBIX, aHAJTM3UPOBAThH
pE3yJIbTaThl U KOPPEKTHPOBATH METOIBI PEIICHUS C YUIETOM MOTYYCHHBIX
pE3yJIbTATOB;

pemaTrh KadeCTBEHHBIC 3a7aud, TpeOyomue MPUMEHEHUsS 3HaHUN U3
pa3HBIX pa3lenoB Kypca GU3MKH, a TAaK)KE WHTErpallii 3HAHUHA U3 APYTUX
NPEIMETOB ECTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAMBATHh JIOTHUECKYIO
IIETIOYKY PacCy>KJICHUI ¢ OTIOPO Ha U3yYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U pu3UYECKUE SBICHMUS;

WCIIOJIh30BaTh TEOPETUYECKHE 3HAHUSA JUISI OOBSICHEHUS OCHOBHBIX
IPUHIIUATIOB PaOOTHI N3MEPHUTEITHHBIX MPHUOOPOB, TEXHUIECKHUX YCTPOUCTB U
TEXHOJIOTHYECKHX MPOIECCOB;

MIPUBOAUTH TPUMEPHI BKIIaJa POCCUMCKUX U 3apYOSKHBIX YIEHBIX-(PU3UKOB
B pa3BUTHE HAayKH, B OOBSCHEHHE MPOLECCOB OKPYXKAIOIIETO MHUPA, B
Pa3BUTHE TEXHUKHU M TEXHOJIOTHIA;

aHAJIM3UPOBATh U OIICHUBATH TOCIIEICTBUS OBITOBOIM U MPOU3BOICTBEHHOM
JCSATEIIbHOCTH YeJIOBEKa, CBSA3aHHON ¢ (PU3WYECKHMMH TMpoleccaMu, ¢
MO3UINI KOJIOTUYECKON 0€30MacHOCTH, MPEACTABICHUN O PallMOHATEHOM
MPUPOOTIOIB30BAHAN, a TAKKE Pa3yMHOM HCIIOJIb30BAHUM JTOCTHKEHUI
HAyKH W TEXHOJOTMHA JUIS JaJbHEUIIET0 pa3BUTHA YEIOBEYECKOTO
00IIIECTBA;

IPUMEHSITh pa3jInuHble CIOCOOBI paboThl ¢ MH(poOpMaIuend PU3NIECKOTro
CoepKaHUsI C WCIOJb30BAaHUEM COBPEMEHHBIX HWH(MOPMAIIMOHHBIX



TEXHOJIOTHM, MPH 3TOM HUCIOJb30BaTh COBPEMEHHbIE HH(POPMAIMOHHBIC
TEXHOJOTHH JUIS TIOHWCKa, TNepepaboTKM M TPEabSIBICHHUS y4eOHOW W
HAYYHO-TIOMYJISIPHON MH(OpPMAINK, CTPYKTYPUPOBAHUS U UHTEPIPETAINH
MHQOpPMAaLIMK, TOIYYEHHOM M3 pPAa3IMYHbIX HCTOYHHKOB, KPUTHYECKU
aHaNM3UPOBaTh  MOJlydaeMyl0  HHGPOpMAIMIO W OLEHUBaTh €&
JOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCA 3HAHWW, TaK U HA OCHOBE
aHaJM3a UCTOYHUKA UH(OpMALINH;

HPOSIBIIATD OpTraHU3aI[IOHHbIE u NIO3HABATENbHbIE yMEHUs
CaMOCTOSITEJILHOTO PUOOPETEHUSI HOBBIX 3HAHUH B IIPOIIECCE BBHITIOTHEHUS
MPOEKTHBIX U Y4eOHO-UCCIET0BATENBCKUX PadoT;

paboTaTh B TpyNNe C HCIOJIHCHHEM pa3jIHYHbIX COIMAIBHBIX pPOJIEH,
IUIAHUPOBATh PabOTy TPYMIbI, PAMOHAIEHO PACHPEICNATh ACSITEIbHOCTD
B HECTAaHJAPTHBIX CUTYaIMsX, aJleKBaTHO OLIEHUBATh BKJIAJ KaXIOTO U3
YUYaCTHHKOB TPYIIIIBI B PEIICHUE PaccMaTpUBAEMO MPOOIEMBI;

MPOSBIISATH MOTUBALIMIO K OyAylIei mpodeccnoHalbHOM AesITeIbHOCTH O
CHEIHATBHOCTIM (PU3UKO-TEXHUYECKOTO TPODUIIS.
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