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IHHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢u3MKe Ha YpOBHE CpeiHero obmero obOpa3oBaHusi pa3zpaboTaHa Ha
OCHOBE IOJIOXKCHHN M TpPeOOBaHWU K pe3yabTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTeilbHOU
nporpammel, mpeacraBieHHbx B @I'OC COO, a takke ¢ yuérom denepalbHON paboueit
nporpamMmbel BocnuTanus W KoHnenumu mnpemnopaBaHus ydeOHOro mnpenmera «®Du3mka» B
oOpa3oBaTeNnbHBIX ~ OpraHm3ammsax Poccuiickoit ~ @Denepanuu, peaau3yloOIMX OCHOBHBIE
o0Opa3oBaTelbHBIC TPOTPAMMBI.

[Iporpamma 1o (¢usmke omnpenenser 00sg3aTeNbHOE IPEIMETHOE  COJIEpIKAHHE,
YCTaHABJIMBAET PEKOMEHAYEMYIO IOCJIEI0BAaTEIbHOCTh M3YUEHUS TEM U pa3JesioB y4yeOHOIo
npeaMera ¢ y4€TOM MEXIPEIMETHBIX W BHYTPHUIIPEIAMETHBIX CBSI3€H, JIOTUKH Y4eOHOTO
mporecca, BO3pacTHBIX ocoOeHHocTel oOywaromuxcs. Ilporpamma mno Qusuke maér
MIpPE/ICTaBICHUE O LIENAX, COJepKaHuM, oOlel crpaTeruu oOy4yeHHs, BOCIIUTAHUS U Pa3BUTUS
o0yJaromxcs cpecTBaMu yueobnoro npeamera «duznkay Ha yriayOaéHHOM ypOBHE.

N3yuenne kypca @u3uku yriayOia€HHOrO YpOBHS MO3BOJISIET pPEaau30BaTh 3a/aud
npodeccHoHaIbHON OpPUEHTAllUK, HAIpaBJIEHO Ha CO3JaHUE YCIOBHUW JUISl MPOSIBICHMSI CBOUX
UHTEJJIEKTYaJbHBIX W TBOPYECKHX CIOCOOHOCTEH KaXIbIM OOYy4arolMMCs, KOTOpbIe
HEOOXOIUMBI NIl TPOAOJDKEHUS oOpa3oBaHMs B OpraHu3alusax MpodeccrnoHaTbHOTO
00pa3oBaHUs MO PA3IUYHBIM (PU3UKO-TEXHUYECKUM U MHKEHEPHBIM CHEIHATbHOCTSM.

B nporpamme mo ¢usuke ompenensroTcs IUIaHUpYyeMble Pe3yabTaThl OCBOEHHS Kypca
¢bu3MKM Ha YypOBHE cpenHero oOmero o0pa3oBaHUsA: JMYHOCTHBIE, MeETalpeIMETHbIE,
npeaMeTHBIC (Ha yriryOnéHHOM ypoBHE). HaydHO-MeTO1010THYeCKOM OCHOBOM sl pa3paboTKU
TpeOOBaHMH K JIMYHOCTHBIM, METANPEIMETHBIM U INPEIMETHBIM pe3yibTaTaM oOydaroluxcs,
OCBOMBIIIMX MPOrpaMMy 1Mo (PU3MKE HA YPOBHE CpeIHEro oomero oopa3oBaHus Ha yriayOaéHHOM
YPOBHE, SBJISETCS CUCTEMHO-AEATEIbHOCTHBIA MOIXOI.

[Tporpamma 1o ¢u3MKe BKIFOYACT:

IUTAHUPYEMbIE pe3yJbTaThl OCBOCHUS Kypca (DU3MKM Ha YriayOlEHHOM YypOBHE, B TOM
qucJIe IPeIMETHbIE Pe3yIbTaThl 0 ToAaM 00yUYeHHUs;

cojJiepxkaHue yueoHoro npeamera «Pu3ukay 1o rogaM oOydeHus.

[Iporpamma 1o ¢u3uke MMeeT NPUMEPHBIM XapakTep U MOXKET ObIThb HCIOJb30BaHA
YUUTENAMHU (U3UKU 7151 COCTABIICHUS CBOUX pabOUUX MPOrpamMM.

[Iporpamma 1o (¢u3uKe HE CKOBBIBACT TBOPYECKYIO WHUIMATUBY Yy4YUTEIEH U
IPEJOCTaBIIET BO3MOXHOCTH JUISI peai3allii Pa3iIMYHbIX METOAWYECKHX TOJXOJ0B K
IpenoiaBaHuio (U3MKU Ha YriyOJIEHHOM YpPOBHE IIPU YCIOBHM COXPAaHEHHUs 00s3aTesIbHON
YacTH COJEp KaHus Kypca.

dusmka Kak Hayka o Haubosiee OOIIKX 3aKOHAX MPUPO/Ibl, BBICTYIIAs B KAYeCTBE y4eOHOTO
IpeaMeTa B LIKOJIe, BHOCUT CYLLECTBEHHBIM BKJIAJ] B CUCTEMY 3HAHUH 00 OKpYXarolleM MUpe.
HIkosnbHBIH Kypc ¢(uU3MKM — cHCTEMOOOPa3yIOUIMi Ui €CTeCTBEHHO-HAyYHBIX YUeOHBIX
IIPEMETOB, MOCKOJIBKY (PU3MUYECKHE 3aKOHBI JIS)KAT B OCHOBE MPOLIECCOB U SIBJICHUH, U3ydaeMbIX
XuMuel, ouonoruet, ¢guznyeckoi reorpadueil u actpoHomuen. Vcnosap3oBaHue U aKTUBHOE
npUMeHeHHe (U3NYECKUX 3HAHUN ONpEeNenuyio XapakTep M OypHOE pa3BUTHE pa3zHOOOpa3HBIX
TEXHOJIOTUH B cdepe HSHEpPreTHKH, TPAHCIOPTa, OCBOEHHUS KOCMOCA, MOJY4YEeHHs HOBBIX
MaTepHalioB C 3aJaHHBIMU CcBoiicTBaMu. M3ydyeHune (u3MKM BHOCUT OCHOBHOM BKJIaJg B
(opMUpOBaHHE €CTECTBEHHO-HAy4YHOW KapTHHBI Mupa oOydaromerocs, B (OpMUpOBaHUE
YMEHUI NPUMEHSTh Hay4YHBIA METOJ MO3HAHUS IIPU BBIIIOJHEHUN UMM y4eOHBIX HCCIEIOBaHUM.

B ocHOBY kypca (H3MKH Ha ypOBHE CpeAHEro oOlIero oopa3oBaHMs MOJOKEH Psii UACH,
KOTOPBIE MOKHO PaccMaTpHUBaTh KaK IPHUHILHUIIBI €0 OCTPOEHUS.



Hoen yenocmuocmu. B cooTBETCTBUM C HEN KypC SABISAETCS JIOTUUECKU 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX pa3zesioB (U3UKH, BKIIOYAET KaK BOMPOCHI KIACCHYECKOH, TaK U
COBpPEMEHHOM (PU3UKH.

Hoea zenepanuzayuu. B cooTBeTCTBMM C Hell marepuai Kypca (U3MKA OObEIUHEH
BOKPYT (pu3nueckux Teopuil. Bemymmum B Kypce sBhsieTcs (OpMHUpOBAaHUE MPEACTABICHUI O
CTPYKTYPHBIX YPOBHSIX MaTepHH, BEIIECTBE U IOJIE.

Hoen cymanumapuzayuu. EE€ peanuzanus npeanonaraeT UCHojab30BaHuE T'YMaHUTapPHOTO
noTeHuana Gu3ndeckoi HayKu, OCMBICIICHUE CBS3H PAa3BUTUS (PH3HUKH C Pa3BUTHEM OOIIECTBA,
a TaK)Ke C MUPOBO33PEHYECKUMH, HDABCTBEHHBIMHU M SKOJIOTHYECKUMU TPOOIeMaMHu.

Hoess npuxnaonou nanpasenennocmu. Kypc dusuku  yriyOn€HHOro  ypoBHS
MPEIoaraeT 3HaKOMCTBO C ITMPOKUM KPYTOM TEXHHYECKUX U TEXHOJOTUYECKUX MPUIOKEHUN
M3YyYEHHBIX TEOpHUU U 3aKOHOB. [IpH 3TOM paccmaTpuBaroTCst Ha YpOBHE OOIINX MPEICTaBICHHHA
Y COBPEMEHHBIE TEXHHUECKHE YCTPOUCTBA, U TEXHOJIOTHH.

Hoea 3xonocuzayuu peanusyercs IOCPEICTBOM BBEACHUS 3JIEMEHTOB COJEp)KaHus,
MOCBSIIEHHBIX JKOJOTHYECKUM MpPOOJIeMaM COBPEMEHHOCTH, KOTOpPBIE CBSI3aHBI C Pa3BUTHEM
TEXHUKH ¥ TEXHOJIOTHH, a TaKXkKe 00CYXKIEHUS MPOOIIeM PallMOHATBHOTO MPHPOIOTIOIB30BaAHUS U
9KOJIOTMYECKOM 0€30MacHOCTH.

OcBoeHnne copepkaHus MPOrpaMMbl MO (U3HKE JTOJDKHO OBITH MOCTPOCHO Ha MPHUHIIMIIAX
CHCTEMHO-ICATEIIFHOCTHOTO moaxoAa. J{iist pu3uKy peanu3aius 3TUX TPUHIUIIOB 0a3upyeTcs Ha
WCIOJIb30BAHUU CaMOCTOSITENIFHOTO SKCIIEPUMEHTa KaK MOCTOSHHO JeMCTBYIOIIEro ¢akTopa
yueOHOoro mpouecca. [l yrayOGnéHHOro YpOBHS — 3TO CHCTEMa CaMOCTOSITEIBHOTO
YUEHHUYECKOTO JKCIIEPHUMEHTa, BKJIIOYAIOMIETO0 (DPOHTANbHBIE YUYEHHUYECKUE OIBITH IPU
W3y4EeHUHW HOBOTO Marepuana, JiabopaTropHble pabOThl W paboThl mpakTukyma. [Ipu sToM
BO3MOJKHBI JIBa cllocoba peanu3anuu GU3NUECKOro NMpakTHKyma. B mepBoM ciyyae MpakTHKyM
npoBoautcs 6o B koHre 10 m 11 kmaccoB, OO TOCE MEPBOrO M BTOPOTO TMOJYrOJAWH B
KaX/IOM M3 3TUX KjiaccoB. BTopoil cnoco® — 3To mHTerpauus paboT MpakTHKymMa B CHUCTEMY
a00paTOPHBIX PabOT, KOTOPHIE MPOBOMAATCS B IpoIlecce M3ydeHus paszzena (temsl). [Ipu sTom
1o/l paboTaMu NPAaKTUKyMa MOHUMAETCS CAMOCTOSITEIbHOE UCCIIEI0BaHUE, KOTOPOE MPOBOAUTCS
10 PYKOBOJICTBY CBEPHYTOTr0, 0000IIEHHOIO BUa O€3 MOIIaroBoil HHCTPYKLIUH.

B nporpammMe no ¢usuke cucrema ydeHMYECKOTO 3KCIIEPUMEHTA, J1a00paTOpHbIX paboT U
IIPAKTUKyMa Mpe/CTaBlIeHa €AUHBIM NepeuHeM. BbeiOop TeMaTHKH U1l 3TUX BUJIOB YY4EHUYECKUX
IIPAKTUYECKUX PabOT OCYLIECTBIAETCS YYaCTHHKaMH OOpa30BaTEIbHOIO Ipolecca UCXOAd U3
0COOEHHOCTEM NOYpPOYHOIO IUIAHUPOBAHMS M OCHAlleHus KaOuHeta ¢usuku. Ilpy sTom
oOecrieunBaeTcss OBJIAJIEHUE OOYYAIOIIMMUCA YMEHUSIMH IPOBOJUTH MNpPSAMbIE U KOCBEHHbIE
U3MEPEHHUs, UCCIENI0BaHMs 3aBUCUMOCTEN (PM3MYECKUX BEIMYMH M IOCTAHOBKY OIIBITOB IIO
IIPOBEPKE MPEI0KEHHBIX TUIIOTES.

bonbiioe BHUMaHue yAeseTcs pelIeHUI0 pacu€THBIX U KaueCTBEHHbIX 3a1ad. [lpu sTom
IUI pacu€THBIX 3aJad INPUOPUTETOM SABISIOTCS 3aJaud C SBHO 3aJlaHHOM M HESIBHO 3aJaHHOMU
¢u3n4ecKoil MOJIEINbIO, MO3BOJISIONINE MPUMEHATh U3yYEHHbIE 3aKOHBI U 3aKOHOMEPHOCTH Kak
U3 OJJHOTO pa3zeia Kypca, Tak M MHTErpupys NpUMEHEHHe 3HaHWN U3 paszHbIX pasznenoB. s
Ka4eCTBEHHBIX 3a/lay TNPHOPUTETOM SIBJSIOTCS 3aJaHus Ha OOBsICHEHUE/NpeacKa3aHue
NpoTeKaHusi GU3NYECKUX SBJICHUN M MPOLIECCOB B OKPYKAIOIIEH >KU3HM, TpeOyrolue BbiOopa
¢bu3nvecKoit MoAeIH Ul CUTYalluu PAaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpeboBanmsamMu PI'OC COO k MaTepHalbHO-TEXHUYECKOMY
o0ecrieyeHnI0 y4yeOHOTO mpolecca Kypc (U3MKH YriIyOJIEHHOTO YPOBHS Ha YPOBHE CPEIHEro
oOmiero oOpa3oBaHUs JIOJDKEH HM3y4yaTbCs B YCIOBMSAX MpeAMETHOro kaOuHera. B kaOuuere
(bU3UKN JODKHO OBITh HE00X0AUMOE JTabopaTopHOE 000PYIOBAHKE /IS BHITIOJHEHUS YKa3aHHBIX



B IIporpamme 1o (U3MKE YIEHHUECKHUX OIBITOB, Ja0OPaTOPHBIX paboT W paboT MPaKTUKyMa, a
TaKXe JIEMOHCTPALIMOHHOE 000pyI0BaHHE.

JleMoHCTpaloHHOE 000pyaoBaHHe (OPMHUPYETCS B COOTBETCTBUM C IMPHHLIHUIIOM
MUHUMAaJIBHON JOCTATOYHOCTU W 00ECIeYMBACT MOCTAHOBKY MEPEUUCICHHBIX B MIPOrpamMMe 10
¢u3nKe KIIOYEBBIX JEMOHCTpALMH s HMCCIEJOBAHUS HM3y4aeMbIX SBJICHUH M IPOLECCOB,
SMIUPUYECKUX U (PYHIAMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JlabopaTtopHoe 00OpymOBaHHE sl YICHHYECKHX IMPAKTHUYECKHX PadoT GopMmupyercs B
BUJIE TEMAaTUYECKUX KOMIUIEKTOB U 0O0€CIeUMBAaeTCsl B pacuéTe OJHOTO KOMILUIEKTAa Ha ABYX
oOyyaromuxcs. Temarndeckue KOMIUIEKTHI J1abOpaTOpHOTO OOOpYIOBaHUS JOJDKHBI OBITh
MOCTPOEHBI Ha KOMIUIEKCHOM HCIOJBh30BAHWU AHAJIOTOBBIX W IU(POBBIX MPHUOOPOB, a TaKKe
KOMIBIOTEPHBIX U3MEPUTEIIBHBIX CUCTEM B BUJE IIU(PPOBBIX JIAOOPATOPHIA.

OCHOBHBIMH LEJSIMU U3Yy4eHUS (PU3HUKHU B 00IIEM 00pa30BaHUM SIBIISIFOTCS:

(hopMHpOBaHHE UHTEpPECA U CTPEMIIEHHS O0YJaIOIINXCS K HAYYHOMY U3Y4YEHUIO TPUPOJIbI,
Pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPYECKHX CIIOCOOHOCTEI;

pa3BUTHE TPEICTABICHUH O HAYyYHOM MeETOJe IMo3HaHus U  (OpMHUpOBaHUE
HCCIIEIOBATENIbCKOIO OTHOIIEHMSI K OKPYXKAIOIIUM SIBJICHUSIM;

(hopMHpOBaHHE HAyYHOTO MHPOBO33PEHUS KaK pe3ysbTaTa H3y4ye€HUS OCHOB CTPOCHHS
MaTepuu U (yHIaMEHTAIbHBIX 3aKOHOB (DU3HKH;

(dhopMHpoBaHHEe YMEHHH OOBSACHATH SBJIEHUS C UCIOJb30BaHHWEM (U3NYECKUX 3HAHUN U
Hay4YHBIX JI0Ka3aTeJIbCTB;

(dbopMHpoBaHHE MpPEACTaBICHUN O poiu (QU3MKK IJii Pa3BUTUS APYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIi;

pa3BUTHE TIPEICTAaBICHUM O BO3MOXHBIX cdepax Oyaymend mnpodecCHOHATBHON
NEATeNbHOCTH, CBS3aHHBIX C (HU3UKOHM, MOJIrOTOBKA K JalbHEHIIEeMy OOY4YEHHIO B 3ITOM
HalpaBJICHUN.

JlocTikeHne 3TUX Lesel oOecrneunBaeTcs pelIeHHeM CIEAYIOIIMX 3aJad B Ipolecce
M3y4YeHUs Kypca (U3NKU Ha YPOBHE CPEHEro 00Iero 0opa3oBaHus:

IpuoOpeTeHne CUCTEeMbl 3HaHUH 00 0OOWMX (U3MUYECKHX 3aKOHOMEPHOCTSX, 3aKOHaXx,
TEOpUsX, BKIIOUAsi MEXAHUKY, MOJIEKYSIPHYIO (U3HKY, 3JEKTPOJIMHAMUKY, KBAHTOBYIO (DPU3UKY
U 3JIEMEHTBI aCTPOPU3UKH;

(dbopMupoBaHHE YMEHUIN IPUMEHATh TEOPETHUECKUE 3HAHUS AJIs1 OOBSICHEHUS (PU3NYECKUX
SIBJICHUH B IPUPOJE U JUISl IPUHATHUSA IPAKTHUECKUX PELICHUH B IOBCEAHEBHON )KU3HHU;

OCBOEHME CIIOCOOOB pelIeHUs PA3IMYHBIX 33a]au C SIBHO 33/laHHON (pU3HUECKON MOJENbIO,
3ajay, MOJpPa3yMEBAIOIIMX CaMOCTOATENIBHOE CO3/JaHue (PU3MUECKOW MOJeNH, aJleKBaTHOM
YCJIOBHSAM 33J1auM, B TOM YHCJIE 33]a4 MHKEHEPHOI'0 XapaKkTepa;

[IOHMMaHUe (PU3MYECKMX OCHOB M MPHHLUIOB JCHCTBUS TEXHUYECKUX YCTPOWUCTB U
TEXHOJIOTHYECKUX MTPOLIECCOB, X BIMSHUS Ha OKPYXKAIOILYIO Cpey;

OBJIAZICHUE METOJaMHU CaMOCTOSTEJIBHOIO IUIAHUPOBAHMS M HPOBEAEHUS (U3MUYECKHX
SKCIEPUMEHTOB, aHalW3a W MHTEepIpeTanuy HWHPOpMaluu, ONpeAeTeHUs JOCTOBEPHOCTU
IIOJIyYEHHOTO PEe3yJIbTaTa;

CO3JAHHME YCIOBUU JUIsl Pa3BUTHS YMEHUH IPOEKTHO-UCCIENOBATEIbCKOM, TBOPYECKON
NESITEIBHOCTH;

pa3BUTHE HHTepeca K chepaM NpoPecCHOHANTBHOM NesTeIbHOCTH, CBA3aHHON C (PU3UKOH.

B cootBerctBun ¢ TpeboBanusmMu PI'OC COO yrnyOnéHHBIH YpOBEHb H3Yy4EHUS
yueObHoro mnpeamera «®PuU3MKa» Ha YpPOBHE CpeIHEro ooOuero obOpa3oBaHMs BbIOHMpaeTcs
o0y4aromuMucs, TIAHUPYIOUIUMH MPOJOJDKEHHE O0pa30BaHMs MO CIEHUAIBHOCTAM (PU3HKO-
TEXHUYECKOTO MPOdUIIs.



Ha usydenue pusuku (yriryOon€HHBIN ypOBEHB) Ha YPOBHE CPEIHETO 00IIero 0opa3oBaHus
otBoautcs 340 gacos: B 10 kiacce — 170 yacoB (5 yacoB B Heneno), B 11 kinacce — 170 vacos (5
4acoB B HEJICIIIO).

[Ipennaraemserii B mporpamme 1o Gpusuke nepeueHs 1ab0paToOpHbIX U MPAKTHIECKUX padoT
SIBJIICTCS. PEKOMEHIOBAHHBIM, YYHTEIh JEJaeT BBIOOp MPOBEACHHUS TabOpaTOPHBIX padoOT U
OTIBITOB C YYETOM UHANBUAYAIBHBIX OCOOCHHOCTEH 00yJatoIIXCsl.



COJAEPKAHUE OBYYEHUA
10 KJIACC

Paznes 1. Hayunblii MeTo NO3HAHUS NPUPO/bI.

®msuka — (yHIaMeHTalbHAs Hayka O mpupoje. HaydHplii MeToa MO3HaHUS U METOJbI
UCCIIEIOBAaHUS (PU3NUYECKUX SBJICHUH.

DKCIIEpUMEHT U TEOpHs B MpOLecce MO3HaHUS MpUpoabl. HabnroneHne u SKCriepuMeHT B
busuke.

Crnioco0b1 n3MepeHus (U3NYECKUX BEIHMYMH (QHAJIOTOBBIE U U (POBBIE M3MEPUTEIHHBIC
pUOOPHI, KOMIIBIOTEPHBIE JATYUKOBBIE CHCTEMBI).

[TorpemnocT u3mMepeHuit Gpu3nYecCKUX BeIUUUH (a0COIIOTHASE U OTHOCUTEIIbHASA).

MonenupoBanue (U3NYECKUX SIBICHUH M MPOLIECCOB (MaTrepuaibHas TOYKa, aOCOJIIOTHO
TBEPIOE TENO0, UACaIbHAs )KUJIKOCTh, U/I€AIbHBIN ra3, ToUueuHbli 3apsna). ['unoresa. duznueckuit
3aKOH, TPAHUIIBI €r0 IPUMEHUMOCTU. DU3ndecKast TEOpHsl.

Pons u mecto ¢usuku B (HopMHpOBaHMM COBPEMEHHOH HayyHOW KapTHHBI MHpa, B
MPAKTUYECKON JESITETbHOCTH JIIO/IEH.

Yuenuueckuit sxcnepumenm, nabopamopunvie padomoi, npaKmuKym.

N3mepenue cuibl TOKa W HAmpsDKEHUS B IENMM IOCTOSHHOTO TOKa MpHU TMOMOIIU
aHAJIOTOBBIX U IU(PPOBBIX U3MEPUTENBHBIX TPUOOPOB.

3HakoMCcTBO ¢ 1MGpoBoil taboparopueit no ¢usnke. [Ipumepsl nuzmMepeHus GU3NUECKUX
BEJIMYHH ITPYU MOMOIIY KOMITBIOTEPHBIX JATYMKOB.

Pazgen 2. MexaHnuka.

Tema 1. Kunemamuka.

Mexannyeckoe aABMKeHHE. (OTHOCHTEIBHOCTh MEXAaHMYECKOro JIBWKEHHA. (CucreMa
OTCY€Ta.

[Ipsimas u oOpaTHas 3aja4l MEXAHUKU.

Paguyc-BekTop MarepuaJbHOM TOYKH, €r0 IMPOEKIHH Ha OCH CHCTEMBI KOOpIMHAT.
Tpaektopusi.

[lepemerienue, ckopocTh (CpedHssl CKOPOCTb, MTHOBEHHAsh CKOPOCTb) M YCKOpEHHE
MaTEpPHAIBLHON TOYKH, UX NMPOEKLUUHU HA OCH CHCTEMbI KOOpAUHAT. CII0’KEHHE NEPEMEILECHUN U
CII0)KEHHE CKOPOCTEH.

PaBHOMEpHOE U PAaBHOYCKOPEHHOE NPAMOJIMHEWHOE JBIKEHHE. 3aBUCUMOCTb KOOPJHMHAT,
CKOPOCTH, YCKOPEHHUS U IIYTH MaTepUalbHOW TOYKU OT BPEMEHH U UX TpaUKH.

CBobosHOe majgeHue. YCKOpeHHe CBOOOAHOTO mHajeHus. J[BuxeHue Tena, OPOLICHHOTO
IO/ YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPIMHAT, CKOPOCTU U YCKOPEHMSI MATEPHAIBHON TOUKH
OT BPEMEHH U UX I'papUKH.

KpuBonuHeliHoe nBUKeHUE. J[BUKEHUE MAaTEpUAIBHONW TOUKH 110 OKPYKHOCTHU. YTJIOBas U
nuHeWHas ckopocTh. [lepnon m wacrora oOpamieHus. LleHTpocTpemuTenbHOe (HOpMalbHOE),
KacaTeJIbHOE (TaHr€HIMAbHOE) U TIOJHOE YCKOPEHHE MaTepUalIbHONH TOUKH.

TexHuyeckne yCTpONCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIUIOMETP, IBWKECHHE
CHAps/10B, LIETIHbIE, IeCTepEHYAThIE U PEMEHHBIE MTepejaul, CKOPOCTHBIE JTU(THI.

JHemoncmpayuu.

Mopnenb cucTeMbl OTCUETA, WILTKOCTPALUs KHHEMAaTHYECKUX XapaKTEPUCTUK JBUKEHUS.

CrniocoObl HccieI0BaHus IBUKECHUH.

Nnmroctpanys npeenbHoro nepexoaa U N3MepeHre MTHOBEHHON CKOPOCTH.



[IpeoOpazoBanme IBUKCHHIA C UCTIOTH30BAHUEM MEXaHH3MOB.

[Tagenue Ten B BO3AyXe U B Pa3peKEHHOM IIPOCTPAHCTBE.

Habnronenue nBuxeHus Tena, OpOIIEHHOTO MO YIII0OM K TOPU30HTY U TOPU30HTAIBHO.

Hamnpagnenue ckopocTH pu JBUKEHUHU MO OKPY>KHOCTH.

[IpeoOpa3oBanme YriI0BOH CKOPOCTH B PEAYKTOPE.

CpaBHeHHE TyTed, TPACKTOPHUI, CKOPOCTEH MBUKEHUSI OJHOTO M TOTO K€ Telia B Pa3HbIX
cucTeMax OTCU€Ta.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npakmuxym.

N3ydeHne HepaBHOMEPHOTO JBUKEHHUSI C LIENIbIO ONPEIETICHNUS] MTHOBEHHON CKOPOCTH.

N3mepenue yckopeHus TpH MOPSIMOJUHEHHOM PAaBHOYCKOPEHHOM JIBIDKEHHUHM TIO
HAaKJIOHHOM IUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHH MPU PAaBHOYCKOPEHHOM JIBUKEHUU.

N3mepenue yckopeHus: cBOOOTHOTO MasieHusl (PEKOMEHI0BaHO KCI0JIb30BaHUE HU(PPOBOH
nabopaTopun).

N3ydenue nBuxeHUs Tena, OPOIIEHHOrOo ropu3oHTanbHO. [IpoBepka rumoressl o mpsmMoi
MIPOMOPLHOHAIBHOM 3aBUCUMOCTH MEX]Ty JAIbHOCTHIO TOJIETA U HAYaJIbHOM CKOPOCTHIO Tea.

N3ydenue nBuKeHMs Teja 1o OKPY>KHOCTH C MTOCTOSIHHOM MO MOYIIO CKOPOCTHIO.

HccnenoBanue 3aBUCUMOCTH TepHOJa OOpalieHHs] KOHHYECKOTo MasTHHUKAa OT €ro
rapaMmeTpoB.

Tema 2. /lunamuxa.

[IepBsbiit 3akoH HproToHa. MHEpumManbHble cucTeMsbl OTCU€Ta. [[pUHIMIT OTHOCUTEIIBHOCTH
lanunes. HennepuuanbHble CUCTEMBI OTCUETA (OTIpEAETICHUE, IPUMEPBI).

Macca tena. Cuna. [IpuHIMn cynepno3uiyu cui.

Bropoii 3akon HeroTOHA 1J11 MaTepuaIbHON TOUKH.

Tpetnii 3akoH HproTOHA 119 MaTepuaibHBIX TOYEK.

3aKOH BCEMHPHOTO TATOTEHUSA. DKBUBAJICHTHOCTh I'PABUTAIMOHHOW U MHEPTHOM MacCCHhI.

Cuna TsKecTH. 3aBUCHUMOCTh YCKOPEHHs CBOOOJHOTO TaJeHUs OT BBICOTHI HaJ
MOBEPXHOCTHIO IIJIAHETHI M OT reorpaguueckoil MmUpOThL. JIBIKeHHEe HEOeCHBIX Tel U HX
cnyTHUKOB. 3akoHbl Kemepa. [lepBas kocMudeckast CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec Tena, IBHXyIIEerocs ¢ yCKOpEHHEM.

Cuna tpenusa. Cyxoe Tpenue. Cuna TpeHUsT CKOJBXKEHUS M CHIA TPEHUS IOKOS.
Kosddunument tpenus. Cuna conpoTHBIICHUS NPU IABMKEHUU Tella B JKHJIKOCTH WM rase, eé
3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO JIBUKEHHUS.

JaBnenue. ['ugpocrarnueckoe nasinenue. Cuna Apxumena.

TexHuueckre yCTpOMCTBA M TEXHOJIOTMYECKHUE MPOLECChl: MOAUIMIHUKH, JIBUKEHHE
HCKYCCTBEHHBIX CITYTHHKOB.

Hemoncmpauuu.

Habntonenue ABMKEHUS TEN B MHEPLHUATBHBIX M HEMHEPIHMAIBHBIX CUCTEMAaX OTCUETA.

[IpuHUIKIT OTHOCUTENBHOCTH.

Kauenne nByxX HLMJIMHIPOB WM WIAPOB PAa3HOM MacChl C OJMHAKOBBIM YCKOPEHHEM
OTHOCHUTEIIbHO HEMHEPIIUAIBHOW CUCTEMBI OTCUETA.

CpaBHEHME PaBHOAECUCTBYIOIIEH MPUIIOKEHHBIX K TENY CHII C IPOU3BEACHUEM MACChI TeJIa
Ha €ro YCKOPEHHUE B UHEPIUAIBHONU CUCTEME OTCUETA.

PaBeHCTBO cuil, BOBHUKAIOIIUX B PE3YJbTAaTe B3aUMO/ICHCTBUS TEIL.

N3mepenune macc 1o B3auMoIeHCTBUIO.

HesecomocTts.



Bec Tena npu yckopeHHOM NOAbEME U NAJCHUH.

[leHTpOoOEIKHBIE MEXaHU3MBI.

CpaBHeHHE CHIT TPEHUS TIOKOSI, KAYEHUS U CKOJIBKCHHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

W3mepenne paBHOICHCTBYOMIEH CHJI IPU IBMYKEHUH OpycKa 110 HAKJIIOHHOM IIOCKOCTH.

[IpoBepka THIIOTE3bI O HE3aBHCHUMOCTH BpPEMEHHU [BIDKEHHS OpyCKa I10 HAKIOHHOW
IJIOCKOCTH Ha 3a/IaHHO€ PAacCTOSIHUE OT €r0 Macchl.

HccnenoBanue 3aBUCUMOCTH CHJI YIPYIOCTH, BO3HMKAIOIIMX B IPY)KMHE U PE3UHOBOM
oOpasiie, oT ux jaedopmarium.

N3yuenune nBUKEHUS CUCTEMBI TEJ, CBI3aHHBIX HUTHIO, IEPEKUHYTON uepe3 JETKuid OJI0K.

N3mepenue kordduiirieHTa TpeHUs M0 BETWYHHE YTIIOBOTO KOY(PPHUIIMEHTA 3aBUCUMOCTH
Fip(N).

WccnenoBanue JABwkeHHs Opycka 10 HAKJIOHHOM IUIOCKOCTH C  IEpEMEHHBIM
K03 (HUIIMEHTOM TPEHHUS.

N3yuenune nBmxeHus rpy3a Ha Bally C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomoTHO TBEpAOE Teno. [locTynaTenbHoe U BpalaTelbHOE JBWKEHUE TBEPJOTO Tea.
MoMeHT cuiibl OTHOCHUTENbHO ocu BpauieHus. [lnevo cumbl. CroxeHue Cuil, TPUIOKEHHBIX K
TBEpIOMY Teny. LleHTp TsxecTu Tena.

VYcnoBust paBHOBECHS TBEPAOTO Tea.

YcroitunBoe, HEYCTOMYHNBOE, O€3pa3IMyHOE PABHOBECHE.

TexHuyeckne yCTpONCTBAa M TEXHOJOTMYECKHE MPOLECChl: KPOHIITEWH, CTPOUTEIbHBII
KpaH, peméTdarbie KOHCTPYKIIMH.

Hemoncmpayuu.

VYcnoBusi paBHOBECHS.

Bunasl paBHOBECHSI.

Yuenuueckuit sxkcnepumenm, nadvopamopusvie padbomot, nPAKMUKyM.

HccnenoBanue ycnoBuid paBHOBECHS TBEPJIOTO TEJA, UMEIOIIET0 OCh BPALLICHHUS.

KoncTpynpoBanue KpOHIITEHHOB U PACUET CUJT YIIPYTOCTH.

N3yuenue ycToOMYMBOCTH TBEPAOTO TEJIA, UMEIOIIErO IIOIIA/Ib ONIOPHI.

Tema 4. 3akonvl coxpanenus 6 MexaHuke.

NMnynbc maTepualibHOM TOYKH, CUCTEMBbl MaTepHalIbHbIX TOueK. LleHTp Macc cucreMbl
MaTepuaibHbIX TOueK. Teopema o IBUKEHHUHU LIEHTpa Macc.

NMnynbe cuiibl M1 M3MEHEHUE UMITYJIbCa Tea.

3aKOH COXpaHEHUsl UMITYJIbCA.

PeakTuBHOE NBMXKEHUE.

MoMeHT umiynbca MarepuaibHOM TOukH. [IpeacraBieHne O COXpaHEHMH MOMEHTA
HMITYJIbCa B EHTPAJIbHBIX MOJISX.

PaGora cunbl Ha ManoM U Ha KOHEYHOM mepemenieHud. ['paduueckoe mpencTaBieHue
palboThI CUIIBIL.

MOIIHOCTH CUIIBL.

Kunernueckass sHeprus mMaTepuaibHOW TOYKU. TeopeMa 00 M3MEHEHMHM KHUHETHYECKOU
SHEPTrUM MaTePUAILHON TOUKH.

[loreHunaneHble U HEMOTEHLIMAIbHBIE cUibl. [loTeHnmanbHas sHeprusi. [loTeHnuanbHas
SHEprusi ynpyro aeGopMupoBaHHOW MpyXHHBL. [loTeHIMalbHAs YHEPrUs Telda B OJHOPOJIHOM



rpaBUTalMOHHOM ToJie. [loTeHuuanbHas sHEprust Tejia B PAaBUTALMOHHOM I0JI€ OJHOPOJIHOTO
mapa (BHyTpH M BHE I1apa). Bropast kocmuueckast CKopocTh. TpeTbst KocMUYecKasi CKOPOCTb.

CBsi3b pabOTHI HEMOTCHIIMAILHBIX CHUJ ¢ U3MEHEHHUEM MEXaHMYECKOW DHEPTUU CHUCTEMBI
TeJ. 3aKOH COXPAaHEHUSI MEXaHUYECKOU SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

VYpaBHeHnue bepHymiM s MACAIBHOM MKUJKOCTH Kak CJIEACTBUE 3aKOHA COXPAHECHUS
MEXaHUYECKOHN IHEPTUN.

TexHuyeckre yCTpOMCTBAa M TEXHOJOTMYECKUE IMPOLECCHI: JABMKECHHE PAKET, BOJOMET,
KOMEp, MPYKUHHBIN MUCTOJIET, THPOCKOTI, (PUTYPHOE KaTaHUE Ha KOHbKAX.

Jemoncmpayuu.

3aKOH COXpaHEHUs UMITYJIbCA.

PeaktuBHOE NBHKEHUE.

N3mepenne MOIIHOCTH CUIIBL.

N3menenue sHepruu tena npu COBEPIICHUN PaOOTHI.

B3anMHbIe npeBpaleHns KMHETUYECKOW M NOTEHIMAJIBHOW DHEPrui NpU JEHCTBHM Ha
TEJIO CHJIBI TSIKECTH M CHIIBI YIIPYTOCTH.

CoxpaHeHne SHepruy Ipu CBOOOHOM IT1a/ICHUH.

Yuenuueckuit sxkcnepumenm, nadopamopusvie padomuol, RPAKmMuKym.

N3mepenue nmmynbca Tena no TOpMO3HOMY MYTH.

N3mepenune cuitbl TATH, CKOPOCTH MOJIETTH SJIEKTPOMOOIIISI U MOIITHOCTH CHJIBI TATH.

CpaBHEHHME U3MEHEHHS HMITYJIbCa TeJa C UMITYJTECOM CHITBL.

HccnenoBanue coxpaHeHUs: HMITYJIbCA IPU YIPYTOM B3aUMOJICHCTBHH.

H3Mepenne KUHETUYECKOW SHEPTUH TeJla IO TOPMO3HOMY ITYTH.

CpaBHEHHME N3MEHEHHS MIOTCHIIMAIEHON YHEPTUU MPYKUHBI C pa0OTON CHUIIBI TPEHUSI.

Onpenenenre pabOTHI CHIIBI TPEHUS MPU ABMXKEHUH TeJla M0 HaKJIOHHOW TJIOCKOCTH.

Pa3znea 3. MoJieky/JsipHasi pu3uKa U TEPMOAUHAMUKA.

Tema 1. Ocno6bl MONEKYNAPHO-KUHEMUUECKOU Meopul.

OcCHOBHBIE TIOJOXKEHHUSI MOJICKYIsipHO-KuHeTnuecko Teopun (MKT), ux ombiTHOE
obocHoBanue. [duddysus. bpoyHoBckoe ABIKeHHE. XapaKTep IBMKCHHSI M B3aUMOJICHCTBUS
yacTull BellecTBa. MoJienu CTpOCHUS T'a30B, KUJIKOCTEH U TBEPABIX Tell U 00BSICHEHUE CBOWCTB
BEI[ECTBA HAa OCHOBE 3TUX Mojened. Macca u pasmepbl MoJekyn (atomoB). KomumdecTtBo
BemectBa. [loctosiHHas ABoraapo.

TemnoBoe paBHOBecue. TemmepaTypa u cmocoObl e€ m3Mepenus. Illkama Temmepatyp
Llenbcus.

Mopenp ueanbHOr0 raza B MOJEKYJIIPHO-KMHETUYECKOW TEOpUM: YacTHIbl TIas3a
JBUKYTCSI XaOTUYECKU U HE B3aUMOJICUCTBYIOT JIPYT C APYTOM.

l'azoBbie 3akoHbl. YpaBHeHue MenpaeneeBa—Kanelipona. AOconroTHas TeMIieparypa
(mkana Ttemmnepatyp KenpBuna). 3akon [anerona. M3omporecchl B HIEaIbHOM ra3e C
MOCTOSIHHBIM KOJMYEeCTBOM BellecTBa. [ paduueckoe mpeacraBieHre U30MPOIIECCOB: U30TEPMa,
n30xopa, u3obapa.

CBsi3b MEXIy JaBICHHEM U CpeJHEH KWHETUYECKOM »HSHEeprued MNoCTynaTelbHOTOo
TEIUIOBOTO JIBIDKEHHUS MOJIEKYJI UACAIbHOTO ra3a (OCHOBHOE YpaBHEHHUE MOJIEKYJSIPHO-
KMHETUYECKOUW TeOpUH UAeaIbHOro ra3a).

Cesi3p  aOCONIOTHOM  TeMIlepaTypbl TEPMOJWHAMUYECKOW CHCTEMBI CO CpeaHei
KHMHETHYECKOM 3Heprueil NocTynaTeIbHOrO TEMIOBOTO JIBUKEHHUS €€ YacTHI.



TexHuueckre yCTpPOHCTBA W TEXHOJIOTUYECKHE TPOLECCHl: TEPMOMETp, OapoMerp,
[I0JIyY€HUE HAHOMATEPHUAJIOB.

Jemoncmpayuu.

Mopenu IBUKEHUS YaCTHUIL BELIECTBA.

Moiens OpOYHOBCKOTO JIBUYKEHUSI.

Buneoponuk ¢ 3anuchio peaibHOro OpOyHOBCKOTO JIBUYKEHUSI.

Huddys3us xuarocreit.

Monens onbita LlTepHa.

[IpuTskeHne MOJEKYII.

Mopeny KpUCTaNINYECKUX PEIIETOK.

Habmronenue u riccnenoBanme U30MpOIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npaKkmuxym.

WccnenoBanue mpouecca yCTaHOBIIEHUS TEIUIOBOTO PABHOBECHUS MIPH TEIJIOOOMEHE MEKTY
ropsiueil ¥ XOJOJHOM BOJOM.

N3ydyeHne wu3zoTepMHuUEcKOro mporecca (pPeKOMEHJOBAHO MCIMOIb30BaHUEe LU(POBOH
nabopaTopun).

N3ydenne n30XopHOTO Mpolecca.

N3ydenue nzobapHoro mpoiecca.

[IpoBepka ypaBHEHHS COCTOSHUS.

Tema 2. Tepmoounamuxa. Tennogvie mauwiunol.

Tepmogunamuueckas  (TJZ])  cucrema. 3ajaHue  BHEIIHUX  YCIOBMM  JJIA
TEpMOJMHAMUYECKON  cHCTeMbl. BHemHume u  BHyTpeHHHE mapaMmeTpbl. [lapamerpsl
TEPMOJUHAMUYECKON CHUCTEMBI KaK CPEAHHE 3HAUYEHUs BEJIUYMH, OMHCHIBAIOIINX €€ COCTOSHUE
Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hauano trepmoarHamMuku. CaMOINIPOU3BOJIbHAS PETAKCALMS TEPMOIMHAMUYECKOM
CUCTEMBI K TEIJIOBOMY PABHOBECHIO.

Mogenp uaeanpHOrO rasa B TEPMOJAMHAMUKE — CHCTEMa YpPaBHEHMI: ypaBHEHHE
MenneneeBa—KianeiipoHa U BBIpaKEHHUE ISl BHYTPEHHEU SHEPruul. Y CIOBUS MPUMEHHUMOCTH
9TOM MOJENM: HHU3Kasg KOHLEHTpauusi YacTUll, BBICOKME Temmeparypbl. BrlpaxeHnue nis
BHYTPEHHEH 3HEPruy OJHOATOMHOI'O UJEAIBHOIO ra3a.

KBa3ucratnueckue u HeCTaTUYECKUE MTPOLIECCHI.

DOnemeHTapHas paboTa B TepMoauHaMuKe. Beruuciienue paboTsl o rpaduky mpoiecca Ha
pV-nuarpamme.

Temonepenaua kak crnoco® HW3MEHEHUS BHYTPEHHEH OHHEPruM TepMOJIMHAMHYECKOU
cucTteMbl 6e3 coBepieHus padoTel. KOHBEKIMS, TEMIOMPOBOJHOCTD, H3TyYCHHE.

KonnuectBo Temnotel. Temno€MKOCTh Tena. YAelnbHas W MOJSpHas TEIUIOEMKOCTH
BelllecTBa. YpaBHeHHEe Maiiepa. YienbHas TemjoTa CropaHus TomMBa. Pacuér komuyecTBa
TEIUIOTHI IpH Terionepenaye. [Tonstue 06 annabatHoM mpoiiecce.

[TepBrIif 3ak0OH TepMoaAUHAMUKU. BHyTpeHHsis1 sHeprus. KonnyecTBo TeruoTsl u padoTa
KaK Mepbl U3MEHEHHUsI BHYTPEHHEN SHEPTUU TEPMOJIMHAMUYECKON CHCTEMBI.

Bropoii 3akoH TEpMOOMHAMHUKHM [UIsi PAaBHOBECHBIX IMPOIECCOB: YEpPE3 3aJIaHHOE
PaBHOBECHOE COCTOSIHHE TEPMOJUHAMHYECKOW CHUCTEMBbl MPOXOAUT ETUHCTBEHHAs aauadara.
AGcomoTHas TeMIeparypa.

Bropoii 3akoH TepMOJAMHAMUKHU JJI1 HEPABHOBECHBIX IMPOIIECCOB: HEBO3MOXKHO IEpeaaTh
TEIJIOTYy OT Ooyiee XOJOAHOTO Teida K Oosee Harperomy Oe3 kommeHcanuu (Kmaysumyc).
HeobpaTumocTs TpUpOIHBIX TPOIECCOB.



[Tpunnume! geictBus TertoBbix mamuH. KITI.

MakcumansHoe 3HaueHue KII/. Hukn Kapho.

DKOJIOTHYECKHE aCHEeKThl MCIOJIb30BaHUS TEIUIOBBIX JaBUrateneil. TemioBoe 3arps3HeHue
OKpYKaroILEn Cpeibl.

TexHuueckre yCTpOMCTBAa M TEXHOJIOTHYECKUE MPOIECCHI: XOJOJAWIBHUK, KOHIUIIMOHED,
JTU3ENbHBIA 1M KapOIOpaTOpHBIA JBUTaTeld, NapoBas TypOWHA, TMOJYYEHHE CBEPXHH3KHX
TeMIeparyp, YTHIN3AlMs «TEIUIOBBIX» OTXOJOB C HCIOJIB30BAHMEM TEIJIOBOIO Hacoca,
yTHIH3alUs OMOOPTraHUYECKOTO TOTUIMBA JIJIsl BEIPAOOTKU «TETUIOBOW» M DJIEKTPOIHEPTUH.

Jemoncmpayuu.

N3menenue temiiepaTypsl py aquadaTHIeCKOM PaCIIUPEHUH.

BosgymHoe orauso.

CpaBHEHHE YIEIBHBIX TETUIOEMKOCTEH BEIIECTB.

CriocoObl U3MEHEHUSI BHYTPEHHEH 3HEPTUu.

UccnenoBanue agunabaTHOro mporiecca.

KomnroTepHbie MOJI€TH TETUIOBBIX IBUTATENICH.

Yuenuueckuii sxkcnepumenm, nabopamopusie pabomovt, nPAKMUKYM.

N3mepenune ynenbHON TEIIOEMKOCTH.

UccnenoBanue mporiecca OCThIBaHUS BEIIECTBA.

UccnenoBanue agunabaTHOTO mporiecca.

N3yuenne B3aMMOCBSI3UM DHEPTUU MEKMOJICKYISIPHOTO B3aUMOJCHCTBUS U TEMIIEPATYPHI
KHUIICHUS KUIKOCTEMN.

Tema 3. Acpecammnsvie cocmosanusn eeuwyecmea. Dazoevie nepexoowl.

[TapooOpa3zoBanrie u KoHAeHcalus. Vicnmapenwue wu KumneHue. YenpHas TEIUioTa
mapooOpa3oBaHMUsL.

Hacpiiiennele ¥ HeHachbllleHHbIE Taphl. KadecTBeHHas 3aBUCUMOCTH IJIOTHOCTH M
JABJICHUST HACBIIICHHOTO Tapa OT TEMIIepaTyphl, UX HE3aBUCUMOCTh OT 00BhEMa HACBIIICHHOTO
napa. 3aBUCUMOCTb TeMIIEpaTypbl KUIICHUS OT JAABJICHUS B )KUIKOCTH.

BnaxxnocTh Bo3yxa. AGCOJIFOTHAS 1 OTHOCUTEIIbHAS BIIAYKHOCTb.

Teépnoe Teno. Kpucrammuyeckue u amopdHbIie Tena. AHU30TPOIIUS CBOMCTB KPUCTAJIIOB.
[InaBnenue u KpucTauM3ays. Y AelbHas TerioTa miaBieHus. Cyoaumanus.

Hedbopmaruu tBEpHOTO Tema. Pactsokenue m cxarue. Cnsur. Monaynas FOnra. Ilpenen
ynpyrux nedopmanmii.

TennoBoe pacIIMpeHHUE KUIKOCTEH M TBEPABIX Tel, 00bEMHOE M JTUHEHHOE pacUIupeHUE.
AHTapMOHHU3M TEIUIOBBIX KOJICOAHWM YaCTHI] BEIIECTBA KaK MPUYMHA TEIIOBOTO PACIIUPEHUS
Ten (Ha KaYeCTBEHHOM ypPOBHE).

[IpeoOpazoBanue 3HEpruu B (Pa30BBIX IEPEX0aax.

YpaBHEHHE TEILUIOBOTO OaslaHca.

[ToBepxHOoCcTHOE HaTsDKeHHE. Koad(dUIIMEHT MOBEPXHOCTHOTO HaTsDKeHUs. KanmusuisipHbie
siBJIeHUs. J[aBieHue 1o UCKPUBIEHHOM ITOBEPXHOCTHIO xkuakocTh. dopmyia Jlamaca.

TexHuueckre YCTpPOCTBA UM TEXHOJOTUYECKHE MPOILECChl: KUIKUE KPUCTAJUIbI,
COBPEMEHHBIE MaTePUAIbI.

emoncmpayuu.

TennoBoe pacmmpeHue.

CBoiicTBa HACHILLIEHHBIX TAPOB.

Kunenue. Kunenue npu noHM>XKEHHOM JIaBJICHUU.

N3mepenue cuibl MOBEPXHOCTHOTO HATSKEHUSI.



OnpITHI C MBUIBHBIMU IJIEHKAMHU.

CmauuBanue.

Kanunnsipuele siBneHus.

Mopneny HEeHbIOTOHOBCKOM KUAKOCTH.

CriocoObl MI3MEpPEHUS BIAKHOCTH.

HccnenoBanue HarpeBaHus U IUIABJICHUS KPUCTAUIMUYECKOTO BELIECTBA.

Bunst nedopmaruii.

Habmoienne Maibix nqedopmartuii.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

N3yuenne 3aKk0OHOMEPHOCTEN UCIIAPEHUS KUIKOCTEN.

N3mepenue yaenbHOM TEIIOTHI IUIABJICHUS JIbJA.

N3yueHune CBONCTB HACBIIEHHBIX ITAPOB.

N3mepenue abCoOTHOM BIaKHOCTH BO3yXa U OIIEHKA MacChl HapoB B IOMELICHUH.

N3mepenue koa¢duiinenTa moBepXHOCTHOTO HATHKEHUS.

N3mepenue moyns FOnra.

HccnenoBanue 3aBUCUMOCTH JieopMaIiii pe3NHOBOr0 00pasiia OT MPHIIOKEHHOH K HEMY
CHUIBI.

Pa3znesa 4. DiiekTpoanHaMuKa.

Tema 1. Dnekmpuueckoe noe.

OnekTpu3anus Ten U e€ MPOSBICHUs. DJIEKTPUYECKUN 3apala. J(Ba BUAA 3IEKTPUUYECKUX
3apanoB. IIpOBOTHWKH, AUAIEKTPUKUA M IOJYIPOBOJHHUKH. ODJIEMEHTAPHBIN 3JIEKTPUUYECKUI
3apsa. 3aKOH COXPAHEHUS AIEKTPUUECKOTO 3apsa.

B3aumopericteue 3apsnoB. Toueunsie 3apsabl. 3akoH KynoHa.

DnekTpuyeckoe noJie. Ero neiictBre Ha JIEKTPUUYECKUE 3aPsIIbl.

HamnpspkéaaocTs  dnektpuueckoro modist. [IpoOHbA 3apsan. JluHum HanpspKEHHOCTH
ANEKTPUUECKOTO N0JIs. OTHOPOIHOE IIEKTPUUECKOE MOJIE.

[ToTeHIManbHOCTh 3MEKTPOCTATUYECKOTO MOJIA. Pa3HOCTh MOTEHIMANOB U HAIpSHKEHUE.
[loreHumaneHass  »sHeprus  3apsga B DJIEKTPOCTAaTUYECKOM  IIOJIE. [ToTenuman
ANEKTPOCTaTUUECKOro mojs. CBsA3b HANPSDKEHHOCTH IOJISI M Pa3sHOCTH IOTEHUMAIOB IS
ANIEKTPOCTATUYECKOTO MOJIS (KaK OJJHOPOJIHOTO, TaK U HEOTHOPOIHOTO).

[IpuHUHMI CynepO3UIUU IIEKTPUYECKUX MTOJIEH.

[Tone toueunoro 3apsiga. Ilome paBHOMepHO 3apsbkeHHOUM cdepbl. Ilone paBHOMEpHO
3apshkeHHOro mo o0bémy miapa. Ilone paBHOMEpHO 3apsKEHHOM OECKOHEYHOM IUIOCKOCTH.
Kaprunbl nuHMi HanpsHKEHHOCTU 3TUX MOJIEH M SKBUIIOTEHIMAIBHBIX TOBEPXHOCTEH.

[IpoBOAHMKY B 3IEKTPOCTATUUECKOM I0JIE. Y CIOBUE PABHOBECHUS 3apsIOB.

JIMBIIeKTPpUKY B 3JIEKTPOCTATUYECKOM M0JI€. JuanexkTpruueckas IpOHUIIAEMOCTh BEIECTBA.

Konpnencarop. DNeKTpoEMKOCTh  KOHJEHCATOpA. DNEeKTPOEMKOCTh  IUIOCKOTO
KOH/JIEHCATopa.

[TapannensHoe  coenuHeHue  KoHAeHcaTopoB.  [locnenoBarenbHOE — COEQMHEHME
KOHJICHCATOPOB.

OHeprus 3apsHKEHHOT0 KOHIEHCaTopa.

JIBrKeHME 3apsKEHHON 4acTULBI B OAHOPOJHOM IEKTPUYECKOM II0JIE.

TexHudeckne yCTpONCTBA M TEXHOJOIMYECKHE IPOLIECCHI: JIEKTPOCKOI, JJIEKTPOMETP,
ANIEKTPOCTATUYECKAs 3allUTa, 3a3eMJICHHUE AIIEKTPONIPUOOPOB, KOHICHCATOPHI, reHepaTop Ban e
I'paada.

Jemoncmpayuu.



YeTpoUCTBO U IPUHLUII JEHCTBUS dJIEKTPOMETPA.

DNEKTPUUECKOE MOJIE 3aPSKEHHBIX IIaPUKOB.

DNEKTPUUECKOE TOJIE IBYX 3aPSKEHHBIX IJIACTHH.

Monens anekTpocraTudeckoro reaeparopa (Ban ne I'paada).

[IpoBOAHUKH B 3IEKTPUYECKOM IIOJIE.

DNeKTpoCcTaTUYECKas 3alIuTa.

YCTpoicTBO M ACMCTBHE KOHJAEHCATOPA MOCTOSHHOW M EPEMEHHON EMKOCTH.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHcCAaTopa OT IUIOIIaJu IUIACTHH,
PACCTOSTHUSA MEXKTy HUMH U TUAJICKTPUIECKON TPOHUIIAEMOCTH.

DHeprus MEeKTPUYECKOTro MOoJIs 3apsyKEHHOTO KOHAEHCATOPA.

3apsaka u pa3psKa KOHIEHCATopa Yyepes pe3nucTop.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomui, npaKmuxKym.

OneHka cu B3aMMOJIEHCTBUS 3apsKEHHBIX Tell.

Habmronenue npeBpaliieHnst SHEPruu 3apsKEHHOTO KOHJIEHCATOpa B DHEPTUI0 M3ITyYeHUs
CBETO/INO/1A.

N3ydeHnue nmpoTekaHus Toka B II€MH, COepsKalieil KOHIeHCcaTop.

Pacnipeniennienne pa3sHOCTH TOTEHUUANIOB (HANpsDKEHUS) TMPH  OCIENOBATEILHOM
COEJIMHEHUH KOHJIEHCATOPOB.

NccnenoBanue paspsiga KOHJIEHCATOpa Yepe3 pe3ucTop.

Tema 2. Ilocmoannwlil IneKmpuyecKuii mok.

Cuina toxka. [TocTosSHHBIN TOK.

VYcnoBus CyIIECTBOBAHMSI IOCTOSIHHOTO — AJIEKTPHUYECKOrO TOKA. VICTOUHMKM TOKA.
Hanpsioxenue U n DJ1C &.

3akoH OMa Jyis ydacTKa ETH.

ONEeKTpUYECKOE  CONPOTUBJIEHUE.  3aBUCHUMOCTb  CONPOTHUBJIEHUS  OJHOPOIHOTO
MIPOBOJIHMKA OT €ro JUIMHBI M IUIOIIAAU IONEPEYHOr0 CEYEHUs. YIENbHOE CONPOTUBIICHUE
BEILIECTBA.

[TocnenoBarenbHOE, MapajieIbHOE, CMEIIAHHOE COEIUHEHHWE NPOBOAHUKOB. Pacuér
pa3BeTBIEHHBIX deKTpuueckux uene. [Ipasmia Kupxroda.

PaboTa anekTpuueckoro Toka. 3akoH Jxoynsa—Jlenna.

MonIHOCTh 3JEKTPUYECKOTO TOKA. TeroBast MOUTHOCTb, BbIJIEIsIEMAsl HA PE3UCTOPE.

OJIC u BHYTpEHHEE COINPOTHUBICHUE MCTOYHMKA ToKa. 3akoH Owma i MOJHOH
(3aMKHYTOM) 2NeKTprUecKoi 1enu. MoIHOCTh HCTOYHUKA ToKa. KopoTkoe 3aMbIkaHUe.

KonneHcarop B 11enu NOCTOSIHHOTO TOKa.

TexHuueckre yCTpOMCTBA M TEXHOJOTHMYECKHE MPOLECChl: aMIepMETpP, BOJIbTMETD,
peocTaT, CUETYMK IEKTPUUECKON SHEPTUU.

Hemoncmpauuu.

N3mepenue cuibl TOKa U HAPSHKEHUS.

HccnegoBanue 3aBUCUMOCTH CHIJIBI TOKa OT HANPSKEHHUS MJs PE3UCTOPa, JIAMIIBI
HaKaJIUBaHUs U CBETOAMO/IA.

3aBUCUMOCTh COMPOTUBIICHUS IWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUIONIAAH
MOINEPEYHOI0 CEYEHUsI U MaTepHaa.

HccnegoBanue 3aBUCUMOCTH CUJIBI  TOKa OT CONPOTHUBJIEHUS TMPU TOCTOSSHHOM
HaIpsKEHUU.

[Ipsimoe m3mepenne DJIC. KopoTkoe 3aMblKaHHE TaJIbBAHUYECKOTO AJIEMEHTa M OLIEHKa
BHYTPEHHETO CONPOTUBIICHUS.



Crioco0bl coeTMHEHUsT UCTOYHUKOB ToKa, DJIC Oarapeii.

HccnenoBanue pa3HOCTH MOTEHLMAIOB MEXAY MOJIFOCAMHM HCTOYHHMKA TOKA OT CHJIbI TOKa
B LICTIH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

HccnenoBanue cMEIIaHHOTO COEIMHEHUST PE3UCTOPOB.

N3mepenue yaenbHOTro CONPOTUBIICHUS IPOBOIHUKOB.

HccnenoBanue 3aBUCMMOCTH CUIIBI TOKA OT HAIIPSDKEHUS JUISL JIaMIIbl HAKaIMBaHUS.

YBenuueHue npezena u3MEpeHus amnepmeTpa (BOJIbTMETPA).

N3mepenue 3/1C 1 BHYTpPEHHETO CONPOTUBIICHUS UCTOYHUKA TOKA.

Uccnenosanue 3aBucumoctu D/1C raibBaHUUECKOT0 3JIEMEHTa OT BPEMEHHU ITPU KOPOTKOM
3aMBIKaHUU.

HccnenoBanue pa3HOCTH MOTEHIMATIOB MEXAY MOJIOCAMHM HCTOYHHMKA TOKA OT CHJIBI TOKa
B IICTIH.

HccnenoBanue 3aBUCMMOCTH OJIE3HON MOITHOCTH UCTOYHHMKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 paznuunelx cpeoax.

DnexTpuyeckass MNPOBOAMMOCTh PpA3IMYHBIX BEIIECTB. OJEKTPOHHAs IMPOBOIUMOCTh
TBEPABIX ~ METAJIOB.  3aBUCUMOCTb  CONPOTHUBIIEHUS ~ METAJUIOB  OT  TEMIIEpaTyphl.
CBepXnpoBOAUMOCTb.

DIeKTpUYECKU TOK B BakyyMe. CBOMCTBA 3IEKTPOHHBIX ITYYKOB.

[HonynpoBoanuku. CoOcTBeHHass W MpPHUMECHas MPOBOJUMOCTb IOJYIPOBOJHHUKOB.
CgpoiictBa p—n-niepexoa. [lomynpoBoIHUKOBBIE TPHOOPHI.

DJIEKTPUYECKUI TOK B DJIEKTPOJUTAX. DJIEKTPOJUTHYECKAS] TUCCOLMAIUS. DIJICKTPOJIU3.
3akonsl Dapanest 414 SIEKTPOJIN3a.

DNIeKTpUYeCKril TOK B razax. CaMOCTOATENbHBIM M HECAMOCTOSITENIbHBIA pa3psi.
PaznuuHble TUIIBI cCaMOCTOSTENBHOTO pa3psiaa. Monuus. [1nazma.

TexHuueckne yCTpOHMCTBA M MNPAKTHYECKOE NPHUMEHEHHWE: Ta30pas3psAHble JaMIbl,
AIIEKTPOHHO-JIy4eBasi TPyOKa, MOIYNPOBOJAHHUKOBBIE NMPUOOPHI: IHOJM, TPaH3UCTOp, (poTomuon,
CBETO/MOJ, TalbBaHWKA, padUHUPOBAHUE MEIU, BBIMIABKA AQIOMHUHHUSA, AJIEKTPOHHAS
MHKPOCKOTHS.

Hemoncmpayuu.

3aBUCUMOCTb CONPOTUBIICHUSI METAJUIOB OT TEMIEPATYPBI.

[IpoBOAMMOCTB 3JEKTPOJIUTOB.

3akoHsl 3ekTposinza Dapanes.

HckpoBoii pa3psia 1 NpOBOAMMOCTb BO3AYXa.

CpaBHEHME IPOBOJUMOCTH METAJIJIOB U MOJYIIPOBOJHUKOB.

OaHOCTOPOHHSSE TPOBOJAUMOCTD AUO/IA.

Yuenuueckuit sxkcnepumenm, nadopamopusvie padbomut, nPAKMUKYM.

Habmronenue snexrponusa.

N3mepenue 3apsiga 0THOBAJIEHTHOTO HOHA.

HccnegoBanue 3aBUCMMOCTH COITPOTHUBIICHUS] TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKH IUOJA.

Du3u4ecKHil MPAKTUKYM.

CrniocoObl u3MepeHus GU3MUECKUX BEIMUUH C MCIIOIh30BAHHEM aHAJIOTOBBIX U MU(POBBIX
U3MEpPUTENbHBIX MPUOOPOB U  KOMIBIOTEPHBIX JATYUKOBBIX CHUCTeM. AOCONIOTHBIE U
OTHOCHUTENIbHBIE  TOTPEIIHOCTH  W3MepeHud  Qu3myecknx BenwuunH. OIleHKa TpaHUIl
MO PELIHOCTEN.



[IpoBeneHne KOCBEHHBIX HW3MEpPEHHWH, WCCICIOBAaHWA 3aBHCHUMOCTEH  (pU3MUecKux
BEJIMYHUH, MPOBEPKa MPEATIOKEHHBIX THIOTE3 (BHIOOP M3 pabOT, OMHCAHHBIX B TEMaTHYECKUX
pazznenax «Y4eHHUeCKUil 3KCIIepUMEHT, Ja0bopaTopHble paboThl, MPAKTUKYM)).

MexnpeamerHble CBSI3H.

Nzyuenne kypca ¢usuku yrayonéHHoro ypoBHs B 10 Kitacce OCyIIECTBIISIETCS € YIETOM
COJIEp/KaTeIbHBIX MEXIIPEIMETHBIX CBSA3€M € KypcaMH MaTeMaTUKH, OWOJIOTUH, XUMHUH,
reorpaduu ¥ TEXHOJIOTHH.

Mestcnpeomemmnvie nonamusa, c6A3aHHble C UIYUECHUEM MEMO008 HAYUHO20 NO3HAHUA:
SBJICHUE, HAYYHBIH (akT, TUmoTe3a, (u3uyeckas BETUYMHA, 3aKOH, TeOopus, HaOIroneHHeE,
AKCHEPUMEHT, MOJIEIUPOBAHUE, MOJEIb, U3MEPEHNE, IOTPEIIHOCTH U3MEPEHUN, U3MEPUTEIIbHbIE
puOopsl, UPpoBas 1adopaTopusl.

Mamemamuka: peiieHue cucteMbl ypaBHeHui. Jluneilinas QyHkuus, mapaboa,
runep6oia, ux rpaduky u cBoiicta. Tpuronomerpuueckre pyHKINN: CUHYC, KOCUHYC, TAHT€HC,
KOTaHI'€HC, OCHOBHO€ TPUTOHOMETPUYECKOE TOXIECTBO. BEKTOphl M MX MPOEKIUH Ha OCU
KOOPJMHAT, CJI0KEHUE BEKTOPOB.

Buonozua: mexannyeckoe NBUKEHHE B XKUBOU Mpupoje, 1uddysus, ocMoc, TemaoooMeH
KUBBIX  OPraHU3MOB, TEIUIOBOE  3arpsi3HEHHE  OKpYXKaloIled  cpeapl,  yTHIM3AIUSL
OMOOPraHNYECKOT0 TOILIMBA JJISi BBIPAOOTKH «TEIUIOBOID M 3JIEKTPO3IHEPTUH, MOBEPXHOCTHOE
HaTSKEHHE U KallWJUIIpHBIE SBJICHUS B PUPOJIE, JEKTPUUECKHE SBJICHUS B )KUBOU MPUPOJIE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJISIpHAsi Macca, oJydYeHHe HaHOMAaTepHaJloB, TEIJIOBbIE CBOMCTBA TBEPBIX Tell, KHUAKOCTEH U
ra3oB, JKUJKHE KPHUCTAJUIbI, OJJEKTPUYECKHUE CBOMCTBA METAIOB, 3JEKTPOJIMTUYECKAS
JMiCCOLIMaIus, TalbBaHUKA, JIEKTPOHHAS MUKPOCKOTIIHS.

TI'eozpagpua: BnaxxHOCTh BO3/yXa, BETPhI, OAPOMETP, TEPMOMETP.

Texnonozua: npeoOpa3oBaHUe IBUKEHHUH C UCIIOJIb30BAHUEM MEXaHU3MOB, YUET CYXOTro U
KUAKOTO TPEHHUS B TEXHUKE, CTATUYECKHE KOHCTPYKIMH (KPOHIUTEHH, peméryarbie
KOHCTPYKIMH), UCIIOJIb30BaHUE 3aKOHOB COXPAHEHUS! MEXaHUKH B TEXHUKE (TUPOCKOI, BOAOMET
U Jpyrue), JBUTAaTelb BHYTPEHHETO CropaHus, MapoBas TypOMHA, OBITOBON XOJOIMJIbHUK,
KOHJUIIMOHEP, TEXHOJIOTUU TOJYYEHHUS COBPEMEHHBIX MaTepuajoB, B TOM  YHCIE
HAHOMATEPUAJIOB, U  HAHOTEXHOJIOTHH,  DJJEKTPOCTATHYeCKas  3alluTa,  3a3eMJICHHE
ANIEKTPOTPUOOPOB, ra30pa3psIHbIC JaMIIbl, TOIYIPOBOJHUKOBBIE TPUOOPHI, FAIbBAHUKA.

11 KJIACC

Pa3znea 4. DiiekTpoauHamMuKa.

Tema 4. Maznummnoe none.

B3aumoneiicTBuE NMOCTOSIHHBIX MAarHUTOB U IIPOBOJHUKOB C TOKOM. MarHutHoe IOJIE.
Bexrop marauTHOM MHAYKUMU. [IpyUHIUN Cyniepno3uLy MarHUTHBIX MOJIEH. JIMHUKM MarHUTHOU
WUHIYKLUN.

MarsnuTHoe 1oJe MPOBOJHUKA C TOKOM (TPSIMOTO INPOBOJHHUKA, KaTYIIKM M KPYroBOTO
BUTKa). OmbIT Dpcrena.

Cuna AmMniepa, €€ HaIpaBJIEHUE U MOIYJIb.

Cuna Jlopenna, €€ HampaBieHME M MOAYJb. JIBWKEHHE 3apsyKEHHOW 4YacTUIBl B
OJTHOPOJJHOM MarHUTHOM moJie. PaboTa cuel Jlopenna.

MarnutHoe noJjie B Belectse. GeppoMarHeTuKy, apa- U JMaMarHeTUKHU.



TexHuueckre yCTpOWCTBA U TEXHOJIOTHYECKUE MPOIECChl: NMPUMEHEHHE MOCTOSHHBIX
MarHuTOB, JJIEKTPOMArHUTOB, TECTEP-MYJIbTUMETp, JJICKTPOABHUraTelnb SKOOH, yCKOpHUTEIN
3JIEeMEHTapHBIX YACTHII.

Jemoncmpayuu.

KaptuHa nuHMI WHAYKIMM MarHUTHOTO II0JI1 TIOJIOCOBOTO U IOJKOBOOOpPa3HOIO
MOCTOSTHHBIX MAarHUTOB.

Kaptuna nuHM MarHUTHOM WHAYKUIMUA TOJs JUIMHHOTO TIPSIMOTO TPOBOJHUKA U
3aMKHYTOTO KOJIBIIEBOTO MTPOBOIHUKA, KATYIITKUA C TOKOM.

B3anmopelictBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Awmrepa.

HevictBue cuiibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.

HaGnronenue aBuKeHus Mmydka 3JIeKTPOHOB B MATHUTHOM TIOJIE.

[IpuHIMO neiCTBUS IEKTPOU3MEPUTENBHOTO TPUOOPA MarHUTOSIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npaKkmuxym.

HccnenoBanme MarHuTHOTO TOJISI TOCTOSTHHBIX MAarHUTOB.

HccnenoBanue cBoiCTB (heppoMarHeTUKOB.

UccnenoBanue ASMCTBUS MOCTOSTHHOTO MarHWTa Ha PaMKY C TOKOM.

N3mepenue cunsl Amimepa.

N3yuenne 3aBUCHMOCTH CHIIBI AMITEpa OT CHUJTBI TOKA.

Omnpenenenre MAarHUTHON MHAYKIIMM HA OCHOBE U3MEPEHHUS CUJTBI AMIIepa.

Tema 5. dnekmpomacHumHan UHOYKYUAL.

SIBnenne sneKTpoMarHUTHOM MHAYKIUU. [loTOk Bekropa MarHWUTHOM wHaykuuu. IDJC
WHAYKIMU. 3aKOH 3JEKTpOMarHUTHOW WHaykuuu Papanes. BuxpeBoe snekTpuyeckoe IMoJIe.
Toku ®yko.

OJIC MHAYKIMY B MPOBOJHUKE, IBUKYIIIEMCS B OJJHOPOJHOM MarHUTHOM IIOJIE.

[IpaBuno Jlenna.

NunyktuBHOCTh. Karymika HMHIYKTMBHOCTM B LENU IOCTOSHHOTO TOKa. SBieHue
caMmouHAyKiuu. IJIC caMOMHIYKIIWH.

DHeprusi MarHUTHOTO MOJIsL KATYIIKU C TOKOM.

DIEeKTPOMAarHuTHOE IOJIE.

TexHuueckue yCTpOMCTBA M TEXHOJOTMYECKHME MPOLECChl: HHIAYKIUOHHAs II€ub,
COJICHOU/I, 3alIUTa OT MIEKTPU3ALNHU TEJ NPU IBUKEHUH B MATHUTHOM T10JI€ 3EMIIH.

Hemoncmpauuu.

Habmtonenue sSiBJaeHMS 3J€KTPOMArHUTHOM MHTYKIIUH.

UccnenoBanue 3aBucumoct IDJ{C HMHAYKIMU OT CKOPOCTHM HM3MEHEHHS MAarHUTHOTO
MOTOKA.

IIpaBuno Jlenna.

[Tagenune MarauTa B alFOMUHUEBOM (MeHOM) TpyOe.

SIBneHne caMOMHIYKIUH.

Uccnenoanue 3aBucumoctu 3/]C caMOMHIYKIIMU OT CKOPOCTHU M3MEHEHUsS CUJIbl TOKA B
LEMH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

UccnenoBanue siBIIEHUS 3J€KTPOMArHUTHOM MHIYKIIUH.

Ornpeznenenre UHAYKIMKA BUXPEBOTO MArHUTHOTO TOJISL.

UccnenoBanue siBIIEHUS CAaMOUHTYKIIUH.

COopka MoieTTH PNIEKTPOMArHUTHOTO TeHepaTopa.



Paznea 5. KosieOaHusi M BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOJHBIE KOTEOaHMUS.

I'apmonuueckue  konebanusa.  KuHemaTwueckoe WM JUHAMHYECKOE  OTHMCAHHE.
DHepreTuyeckoe ONucaHue (3aKOH  COXPAaHEHUS  MEXaHM4ecKoW osHepruu). BbwiBojg
JMHAMUYECKOTO ONHMCAaHUS TapMOHMYECKMX KOJeOaHWid W3 HX OHEPreTHYEeCKOTO U
KMHEMAaTUYECKOTO OMUCAHUSI.

Amruiutyna u ¢asza kosnedanuil. CBsi3b aMIUIMTYAbl KOJICOAHUM MCXOMAHOW BEIMYMHBI C
aMIUIUTYy1aMU KoJie0aHui €€ CKOPOCTU U YCKOPEHUS.

[lepuon u yactora xkonebanuii. [lepuon Maneix cBOOOAHBIX KOeOaHUIT MaTEMaTHUYECKOTO
MasTHUKa. [lepro cBOOOIHBIX KOJIEOaHUN MPYKMHHOTO MasiTHUKA.

[lonsTe o 3aryxarommx KosneOaHusX. BoiHykneHHble Kosebanus. Pe3oHaHc.
Pe3onancHas kpuBas. BnusiHue 3atyxaHus Ha BUJ pe30HAHCHOM KpUBOW. ABTOKOJIE€OaHNUS.

TexHuueckue YCTpOHCTBA M TEXHOJOTMYECKHE IPOLIECChl: METPOHOM, 4Yachl, Kadelwu,
MY3bIKaJIbHbIE HHCTPYMEHTHI, ceficMorpad.

Jemoncmpayuu.

3amuch Koine0aTeabHOr0 ABMKEHHUS.

Habntonenne He3aBUCHMOCTH MepHOJia MaJIbIX KOJIEOAHUN I'py3a HA HUTU OT aMIUIMTY/IbI.

HccnenoBanue 3aTyxarmux KoyeOaHWi U 3aBUCUMOCTH TEPHO/Ia CBOOOIHBIX KOJeOaHMi
OT COMPOTHBIICHUSI.

UccnenoBanue konebaHMil rpy3a Ha MAacCUBHOM MpYXHMHE C LEIbl0 (popMUpoBaHUs
MpesicTaBiIeHU 00 uaealbHON MOJENN MPY>KMHHOTO MasiTHUKA.

3aKOH COXpaHEHUsI SHEPTUU NpHU KoJIeOaHUIX Ipy3a Ha MpPYyKUHE.

HccnenoBanue BEIHYKJICHHBIX KOJICOAHUH.

Ha6nronenue pezonanca.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomel, npaKkmuxym.

N3mepenue neproaa cBOOOAHBIX KOJIEOAHUIM HUTSHOTO U MPYKMHHOTO MasiTHUKOB.

N3ydeHne 3aKOHOB ABUKEHUS TeJa B X0J1¢ KoJIeOaHH Ha yIIpyroM MoJBece.

W3ydeHnue nBUKEHHS] HUTSHOTO MasiTHUKA.

[IpeoOpa3oBanue SHEPTUH B IPYKUHHOM MASITHUKE.

HccnenoBanue yoObIBaHUS aMIUIUTY/IbI 3aTyXalONINX KOJIeOaHUH.

HccnenoBanue BHIHYKICHHBIX KOJCOAHUM.

Tema 2. dnekmpomaznumnsle Ko1e0anus.

Konebarenbubiit  koHTYp. CBOOOIHBIE SIEKTPOMarHUTHBIE KOJ€OaHUS B HACATHHOM
kojebatenbHOM KOHType. ®Popmyna Tomcona. CBs3b aMIUIMTYIbl 3apsdja KOHAEHCATOpa C
aMIUTUTYION CHIIBI TOKA B KOJIeOaTeIbHOM KOHTYpE.

3aKOH COXpaHEHUsI SHEPTUU B U€aIbHOM KOJeOaTeIbHOM KOHTYpE.

3aryxawiue 9JIeKTPOMarHuTHble KoyieOaHWs. BBIHYXIEHHBIE 3IEKTPOMArHUTHBIC
KoJeOaHusl.

IlepemenHbIli TOK. MOIIHOCTP NEPEMEHHOTO TOKAa. AMIUIMTYJHOE M JAEHCTBYIOIIEE
3HaYEHHUE CHJIBI TOKA M HAMpPSOKEHUS MPU pa3sNIudHon Gopme 3aBUCUMOCTH MEPEMEHHOTO TOKa OT
BPEMEHH.

CuHycougalbHbIA TEPEMEHHBIN TOK. Pe3ucTop, KOH/IEHCATOp M KaTylllKa UHAYKTUBHOCTH
B LIENIM CUHYCOMJIAJIbHOTO NIEPEMEHHOTO TOKA. Pe30HaHC TOKOB. Pe30HaHC HanpsyKeHUI.

Wneanbublil Tpancdopmatop. [IponsBoacTBo, nepenaya v MoTpedIeHHUE HIIEKTPUUECKON
SHEPIruH.



DKOJIOTHYECKUE PUCKH TPU MPOU3BOACTBE 3JIEKTpo’HEepruu. KynbTypa HCIOIB30BAHUS
AJIEKTPOIHEPTI U B IOBCEAHEBHOM JKU3HHU.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: AIEKTPUUYECKUN 3BOHOK,
reHepaTop NePeMEHHOro TOKa, JIMHUU JIEKTpoIepeaay.

Jemoncmpayuu.

CBOOOTHBIC IEKTPOMArHUTHBIC KOJICOAHUSI.

3aBUCUMOCTD YaCTOTHI CBOOOIHBIX KOJIEOAHUM OT MHIYKTUBHOCTU U EMKOCTH KOHTYpa.

OcuumiorpaMmsbl 3JIEKTPOMarHUTHBIX KOJIEOAHUH.

['enepaTop He3aTyXaroOIMUX 3JIEKTPOMAarHUTHBIX KOJIeOaHUH.

Mogenb 37eKTpOMarHUTHOTO TeHepaTopa.

Brinyx1eHHBIE CHHYCOUAAIbHBIC KOJICOAHMUS.

Pesucrop, kaTymika MHIYKTUBHOCTH U KOHJIEHCATOP B IIETIH IIEPEMEHHOTO TOKA.

Pe3onanc npu mocnegoBaTeNIbHOM COEIUHEHUN PE3UCTOpPa, KATYIIKH WHIYKTUBHOCTH U
KOHJIEHCATOpA.

YCeTpoiCTBO M IPUHIIUII ISHCTBUS TpaHchopMmaTopa.

Mogenb TUHAN SIEKTPOTIepEIauH.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomel, npaKkmuxym.

Nzyuenune Tpanchopmaropa.

HccnenoBanue nepeMeHHOrO TOKa 4epe3 MOCIeA0BaTENbHO COEAMHEHHBIE KOHIEHCATOD,
KaTYIIKy U PE3UCTOP.

Habmntoenue 3nekTpoMarHuTHOTO pe3oHaHca.

WccnenoBanue paboThl HICTOYHHUKOB CBETA B IIEMH MIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpOMAZHUNHbIE 60JIHBL.

MexaHudeckue BOJIHBI, YCIOBUA HMX pacnpocTtpaHeHus. l[lomepednsle M NpoOAOJIbHBIE
BOJIHBL. [lepnon, ckopocTh pacnpocTpaHeHus U JUIMHA BOJIHBIL. CBOMCTBA MEXaHWYECKUX BOJIH:
OTpaXKeHHUE, IpesIoMIIeHUE, MHTep(epeHns u TudpaKius.

3Byk. CkopocTh 3ByKa. [ poMKoCTh 3ByKa. BricoTa ToHa. TemOp 3ByKa.

[ITymoBO€ 3arpsi3HEHUE OKPYKAIOIIEH CpE/bl.

DNEKTPOMAarHUTHbIE BOJIHBIL. YCJIOBHUS M3JIY4Y€HHUs JJIEKTPOMATrHUTHBIX BOJH. B3anmuas
OpPHUEHTALIUS BEKTOPOB B 3JIEKTPOMAarHUTHOM BOJIHE.

CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH: OTP@XEHHWE, MPEIOMIICHUE, TMOJSpU3aLNs,
uHTephepeHIus u TudpaKimsl.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [IpuMeHeHHE 37I€KTPOMArHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHUHMIIBI painOCBs3U U TeNeBUACHUS. Paaronokanusi.

DIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYKAIOLIEH Cpebl.

TexHuueckre yCTpOWCTBa U IPAKTUYECKOE MPUMEHEHHE: MY3bIKaJbHbIE HWHCTPYMEHTHI,
pagap, paauonpuéMHHUK, TeleBU30p, aHreHHa, tenedon, CBY-meusb, ynbTpa3ByKoBas
JMArHOCTHUKA B TEXHUKE U MEIUIMHE.

Jemoncmpayuu.

OO6pazoBaHue U pacpoOCTPaHEHUE TIONIEPEUHBIX U MPOAOIbHBIX BOJH.

Konebmtomieecs Teno Kak HCTOYHHUK 3BYKa.

3aBUCHUMOCTH JAJTUHBI BOJHBI OT YaCTOTHI KOJICOaHH.

Habmonenue oTpaxkeHus U IpeIoMIIeHUS MEXaHUYEeCKUX BOJIH.

Hab6monenue natepdepeHnu U Judpakiini MEXaHHUYECKUX BOJIH.

AXyCTHUECKHI pE30HAHC.



CaoiicTBa ynbTpa3ByKa U €ro IPpUMEHEHHUE.

HaGnronenue CBS3M T'POMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYJOW M YacTOTOMN
KOJIEOaHU.

HccnenoBanue  CBOMCTB — 3JIEKTPOMAarHUTHBIX — BOJIH:  OTPaKEHHUE, IPEJIOMIICHHE,
noJisipu3anus, Audpakius, aHTephepeHITHs.

O6napyxeHue nHpaKkpacHOTO U yAbTPadrOIECTOBOTO U3TyUYECHUH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

N3yuenune napameTpoB 3BYKOBOW BOJIHBI.

N3yuenue pacipocTpaHeHHUs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxka.

[IpsimonuHeNHOE pacnpoCTpaHEHHE CBEeTa B OAHOPOJHOM cpene. JIlyu cBerta. ToueuHbId
HCTOYHHUK CBETA.

Otpaxxenue cBeTa. 3akOHBI OTpaxeHHs cBeTa. [locTpoeHune H300pa)k€eHUIl B IUIOCKOM
3epkaiie. Chepudeckue 3epkana.

[Ipenomiienne cBeta. 3akOHBI TMpeIOMIICHHUS CBeTa. AOCOJIOTHBIM  TMOKa3aTesb
npenomieHusi. OTHOCUTENBbHBIA MOKa3zaTenb mnpenomiieHus. [loCTOSHCTBO YacTOThl CBETa W
COOTHOIIEHHUE JUIMH BOJH IMPHU MEPEX0Jie MOHOXPOMATHYECKOIO CBETa 4epe3 TpaHully pasfelna
JBYX OMTHYECKUX CPE]I.

Xon myueii B mpusme. ucnepcus csera. CinoxHeli coctaB Oenoro cBeta. L[Ber.

[TonHoe BHyTpeHHEe oTpakeHne. [IpenenbHbIN yroJl OJHOIO BHYTPEHHETO OTPaXKEHUS.

Cobuparonue u paccewBaromiye JHH3bL. ToHKas JnuH3a. DOKyCHOE pacCcTOsHUE U
ONTHYECKasi CHJIa TOHKOHM JIMH3BI. 3aBUCUMOCTH (DOKYCHOTO PACCTOSIHHS TOHKOW ChepHuIecKoit
JIUH3BI OT €€ TeOMETPUH U OTHOCUTENILHOTO MOKa3aTessl MpeIoMIICHUsI.

dopmysia TOHKOH JIMH3BL. Y BEIMYEHUE, TaBAEMOE JIMH30M.

XoJ Jiyda, OpOIIEeANIEero JUH3Y MO/ MPOXU3BOJIBHBIM YIJIOM K €€ TJIaBHOW ONTHYECKOU OCH.
[TocTpoenne n3o0pakeHUI TOYKKA U OTPE3Ka MPSIMON B COOMPAIOIINX U PAaCCEUBAIONTUX JIMH3AX
U UX CUCTEMaX.

OnTuueckue npubdopsl. Pazpemaromias cnocoOHoCTh. 123 Kak onTU4ecKas CUCTEMA.

[Ipenensl MPUMEHUMOCTH T€OMETPUUYECKON ONTUKH.

BomnoBas ontuka. WHTepdepennus cera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HAOMIOJICHUS] MAaKCUMYMOB M MHUHUMYMOB B HUHTEp(EpPEHIIMOHHON KapTUHE OT JABYX
KOTEPEHTHBIX HCTOYHHUKOB. [IpuMeps! kinaccnyecknx HHTEP(PEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. [Judpakuuonnas pemérka. YcinoBue HaOMIOACHUSI TIIABHBIX
MaKCHUMYMOB MpH MaICHUU MOHOXPOMATHYECKOTO CBETa Ha JU(PPAKIUOHHYIO PELIETKY.

[Tonsipuzanus cBera.

Texuuueckne yCTpONCTBA M TEXHOJOTMUYECKHE TPOIECCH: OYKH, JIyNa, MEPUCKOIL,
doToanmapar, MHKPOCKON, MIPOEKIMOHHBIN ammapar, MpPOCBETIIEHUE ONTHKH, BOJOKOHHAs
ONTHKA, TUGPAKIIMOHHAS PELIETKA.

Jemoncmpayuu.

3aKOHBI OTPaKEHUS CBETA.

HccnepoBanue npenoMieHus CBETa.

HabnroneHue moaHOro BHYTpEHHEr 0 OTpakeHus. MoJienb CBETOBO/IA.

HccnenoBanue xo1a CBETOBBIX IMYYKOB YEPE3 MIIOCKONAPAIIIENbHYIO IUIACTUHY U IPU3MY.

HccnenoBanue cBOWCTB M300paKeHUI B JTMH3aX.

Monenu MUKpOCKOIIa, TEIECKOTIA.

Habmonenue naTepdepeHun cera.



Habnronenue BeTOB TOHKUX TUIEHOK.

Hab6monenue nudpakiuu ceera.

N3yuenne qudpakiimOHHON PEIIETKH.

Habmonenue nudpakiinoHHOTO CIIeKTpa.

HaGnronenue aucnepcun cera.

Habmronenue nonsipusanuu cBera.

[TpumMeHeHue MOMSPOUIOB [T U3YYCHHUS MEXaHNUECKUX HATPSHKCHHN.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npakmuxym.

N3mepenue nokaszaTesis IpeJoMIIEHUS CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (DOKYCHOTO pacCTOSIHUSL OT BEILIECTBA (HAa MPUMEPE KUIKUX
JINH3).

N3mepenune GoKycHOTO pacCTOSIHUS paCCEUBAIOIIMX JIMH3.

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

[Tonyuenue n300paxxeHus B cUCTEME U3 ABYX JIMH3.

KoHcTpynpoBaHue TeecKONU4eCKUX CUCTEM.

Habmonenue nudpakuuu, nuaTepdepeHny 1 Noaspu3alii CBeTa.

N3ydenue nonsipuzanuu cBeTa, OTPaXEHHOTO OT MOBEPXHOCTU JUDJIEKTPHKA.

N3ydenne nntepdepeHInm J1a3epHOro U3IIyUYeHUs Ha IBYX LIEJIsX.

Ha6nronenue aqucnepcum.

Ha6nronenue u nccnenoBanre mupakIMOHHOTO CIIEKTPA.

N3mepenne JiMHbI CBETOBOW BOJIHBI.

[Tonyuenue cniekTpa U3MTy4eHUs! CBETOIMO/1a TPU MOMOIIH TU(PAKIIUOHHON PEIIETKH.

Pa3znen 6. OcHOBBI cienNAJILHOH TEOPHUH OTHOCHUTEILHOCTH.

['panuubl MPUMEHUMOCTH KJIACCHYECKOW MeXaHUuKH. [locTynarsl cnenuanbHOW TEOpUHU
OTHOCUTENILHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBaid. [IpeoOpazoBanust  Jlopenma.  YcioBue
NPUYUHHOCTH. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMeJUIeHHe BPEMEHH U COKpallleHHe
JUIAHBI.

DHeprus U UMNYJbC PEIATUBUCTCKON YaCTULIBI.

CBs13b Macchl € SJHEPrUel U UMITYJIbCOM PEIATUBUCTCKON YaCTUIBI. DHEPrUs MOKOSI.

Texuuueckre yCTpONCTBA M TEXHOJOTMYECKHE MPOLECCHl: CIYTHUKOBBIE MPUEMHUKH,
YCKOPUTENH 3apsXKEHHBIX YaCTHII.

Y4eHnueCcKuil IKCIIEPUMEHT, J1a0opaTOpHbIe PabOTHI, MPAKTUKYM.

Omnpenenenrne UMNyabca U YHEPTHH PENATUBUCTCKUX 4acTHI] (10 ¢ororpadusiMm TPEeKOB
3apsHKEHHBIX YACTHUI] B MATHUTHOM TIOJIE).

Pa3znea 7. KBantoBasi pusuka.

Tema 1. Kopnyckynapno-601no0860ii oyanusm.

PaBHOBecHOE TEIIOBOE U3My4YeHHE (M3IydeHHE aOCONIOTHO YEPHOro Tena). 3aKoH
cMemenus Buna. ['unoresa Ilnanka o kBaHTax.

@DOTOHBL. DHEPrHs U UMITYJIBC (POTOHA.

®otoadpdext. Onbithl A. I'. CroseroBa. 3akoHbl GoTodddexra. YpaBHeHHe DUHIITEHHA
s porodrdpdexra. «Kpachas rpannna» Gotorddexra.

JlaBneHue cBeTa (B YAacTHOCTH, JaBJIEHHME CBeTa Ha aOCOJIOTHO MOTJIOUIAIONIIYI0 U
a0COJIIOTHO oTpaskarolLyto noepxHocts). OnbiThl I1. H. JIebenena.



BousHoBBIE cBolicTBa yactul. Bosnel ne bpoiurd. [InuHa BomHbl ne bpoins u pasMmepsl
oOnacT  JOKaNM3alMM  ABIDKYyHIecs  vacTuipbl.  KopmycKynsipHO-BOJHOBOM — Jyallu3M.
Judpaxiust 37€eKTPOHOB Ha KPUCTAJIIAX.

Crnenmduka n3mepenuii B Mukpomupe. CooTHomeHus: HeornpenenéuHocrei [ elizendepra.

TexHuueckne yCTpOHCTBA M TEXHOJIOTUYECKUE IMPOIECCHI: CIIEKTPOMETP, (HOTODIEMEHT,
(boTomaTINK, TYHHETbHBI MHUKPOCKOII, COJTHEYHAs1 OaTapesi, CBETOIMO/I.

Jemoncmpayuu.

D013 PeKT HA YCTAHOBKE ¢ IMHKOBOH IIACTHHOM.

HccnenoBanue 3akoHOB BHEUTHETO (hoTodddekra.

HccnenoBanue 3aBUCUMOCTH CONPOTUBIIEHUS MOJTYIPOBOJHUKOB OT OCBELIEHHOCTH.

Ceeroauo.

ConneuHnas Garapes.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npakmuxym.

Uccnenosanue gporopesucropa.

N3mepenue nocrosiuao# [1nanka Ha ocHOBe uccienoBanus pororddekra.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA Yepe3 CBETOAMO OT HAMIPSKEHHUS.

Tema 2. Quszuka amoma.

OnbITHI 10 MCCIIEAOBaHUIO cTpoeHus aToMa. [Tnanerapuas moaens atoma Pesepdopra.

[loctynatel bopa. U3nydyenue u morjouieHue (GOTOHOB MPHU MEpPeXoje aroMa C OJHOIrO
YPOBHS SHEPTUHU HA APYTOM.

Buner ciekrpoB. CriekTp ypoBHEH 3HEpTUH aTOMa BOAOPO/IA.

CrnoHTaHHOE U BBIHYXIECHHOE U3Ty4yeHHe cBeTa. Jlazep.

TexHuyecknue YCTpOMCTBA W TEXHOJIOTMYECKHE TPOIECCHI: CHEKTPAJIbHBIA aHaIu3
(cexTpockom), Jlazep, KBAHTOBBI KOMITHIOTED.

Jemoncmpayuu.

Mogenb omnbiTa Pezepdopaa.

Habntonenue nuHelyaThIX CIIEKTPOB.

VYCeTpoiCTBO U 1eHCTBHE CUETYMKA HOHU3UPYIOIINX YACTHULL.

Ornpenenenre JUIMHBI BOJHBI JJA3EPHOTO U3JIyYEHHUS.

Yuenuueckuit 3xkcnepumenm, nadvopamopusvie padbomut, nPAKMUKYM.

HabGnronenue nuHeHYaToro CrexkTpa.

HccnenoBanue CrieKTpa pa3pexE€HHOT0 aTOMapHOro BOJOPOJA U U3MEPEHHE MOCTOSHHON
PunGepra.

Tema 3. uzuka amomno20 A0pa u INEMEHMAPHLIX YACHUY,.

Hyxnonnas monens siipa ['eitsenbepra—MBanenko. 3apsia sapa. MaccoBoe 4HCIO siipa.
H3oTomsl.

PannoakTuBHOCTE. Anba-pacnaa. DIeKTPOHHBIA U MO3UTPOHHBIN OeTa-pacnan. ['amma-
W3IIy4EeHHE.

3aKOH paJuOaKTUBHOIO pacnaaa. PamumoakTuBHble H30TONBI B mpupone. CBoiicTBa
MOHU3HUPYIOLIETO U3JIydeHMs. BausiHue paiuoakTUBHOCTH Ha JKUBbIE OpraHu3Mbl. EcTecTBEHHbIN
¢don m3nyuenus. Jlozumerpusi.

DHeprus CBA3U HYKJIOHOB B sifipe. SnepHbie cuibl. Jledekt Macchl siipa.

SAnepusie peakuuu. Jlemenne wu cuHTe3 sAnep. SnmepHble peakTopbl. [IpoGremsr
YOPABISIEMOTO TEPMOSIIEPHOTO CHUHTE3a. KOJOTMYECKHE aCMEKTbl pPAa3BUTUS  SACPHOMU
SHEPrEeTHKHU.

Meroapl perucTpaluu U UCCIEI0BaHUS IEMEHTAPHBIX YaCTHII.



@yH1aMEeHTANbHbIE B3auMoAcUCTBUA. baprnonsl, Me30HBI U sentoHsl. lIpencraBinenue o
CrannapTtHoit Mosienu. KBapk-riatooHHas MOJEIb apOHOB.

®usuka 3a npeaenamu CtanaapTHoi mojenu. TEémHast Matepus U TEMHAs SDHEPIUsL.

EnuncTBO (hnznveckoit KapTHHBI MUpA.

TexHuueckne ycTpOWCTBA M TEXHOJIOTMYECKHE MPOLIECCHI: T03UMETP, kamepa BuiibcoHa,
SIIEPHBIM  peaKkTop, TEPMOSCPHBIA peakTop, aroMHas Oom0a, MarHUTHO-pE30HAHCHAs
ToMorpadus.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npakmuxym.

HccnenoBanue TpekoB 4acTHIl (110 TOTOBBIM (hoTOTpadusim).

HccnenoBanue paanoakTUBHOTO (pOHA € MCTIOJIB30BAHUEM JJO3UMETPA.

N3yuenue nornomieHus 6eTa-4acTull aTlOMUHUEM.

Paznes 8. DiieMeHTHI ACTPOHOMMH U ACTPO(PU3UKH.

Otanbl  pa3BUTHS  acTpoHOMUHU. [IpukiagHOoe U MHPOBO33PEHUECKOE 3HAUYCHHE
acTpoHOMHUHU. [IpUMEHUMOCTh 3aKOHOB (U3UKU JJIsi OOBACHEHHS TPHUPOIBI KOCMUYECKUX
00BEKTOB.

Metonbl acCTpOHOMHYECKHUX HccienoBaHuil. COBpEMEHHbBIE ONTUYECKUE TEJIECKOIIbI,
paauoTENECKOIbl, BHEATMOC(EpHask aCTPOHOMHUS.

Bun 3Bé31H0T0 HeOa. Co3Be3nus, spKue 3BE3IbI, TUIAHETHI, KX BUIUMOE JBUKEHUE.

Conneynas cucrema.

Counnie. ConHeyHas akTUBHOCTh. Mictounuk 3Heprun ConHIa 1 3BE37.

3BE31bI, HMX OCHOBHBIC XapAaKTEPUCTUKHU. JluarpamMma «CHEKTPAJIbHBIM KJacc —
CBETUMOCTBY». 3BE3/bI TJIABHOW MOCIIEIOBATEIBHOCTH. 3aBUCUMOCTD «MAcCa — CBETUMOCTB) IS
3B€37] TJIABHOM  TMOCJIEAOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE34. (CoBpeMeHHBIE
MIPEACTABJICHUS O MPOUCXOKIACHUU U 3BOIIOIMK COJIHIIA U 3BE3/1. DTarlbl )KM3HU 3BE3 .

Muneunsiii [IyTe — Hamra ["anaktuka. [lonoxxenne u aukenune Comnnia B ["amaktuke. Turbl
ranakTuk. Paguoranaktuku u kBazapel. UEpHbIE ObIPHI B sApax rajJakTHK.

Bcenennas. Pacmmpenune Bcenennoii. 3akon Xa060:a. PaszOeranme ramaktuk. Teopwust
Boseioro B3peiBa. PennkroBoe uzinyyeHue.

Macmrabnas cTpykrypa BeenenHoil. MeraranakTuka.

Hepeménnsie nmpoOieMbl aCTPOHOMUH.

Yuenuueckue nabniooenus.

Habmonenuss 3BE3nHOTO Heba  HEBOOPYKEHHBIM  IJa30M C  HCIOJIb30BaHUEM
KOMITBIOTEPHBIX ~MPUIOKEHUM JUIs  OMpeleNieHUus] TOJOKEHUS HEeOeCHBIX OOBEKTOB Ha
KOHKPETHYIO J1aTy: OCHOBHbIE c03Be31usi CEeBEPHOIO MOJIyIIapHs U IPKUE 3BE3/BI.

Habmronenus B Teneckon JIyHbl, IIaHET, TYMAHHOCTEH U 3BE3/IHBIX CKOTUICHUH.

Du3uvecKnii MPaAKTUKYM.

CriocoObl u3Mepenust (U3MYECKUX BEIMUUH C HCIIOIb30BAHHEM aHAJIOTOBBIX U HU(POBBIX
W3MEpPUTENbHBIX MPUOOPOB U KOMIBIOTEPHBIX JATUYUKOBBIX CHCTeM. AOCOJIIOTHBIE U
OTHOCHUTENIbHbIE  TOTPEIIHOCTH W3MepeHud  Qu3myecknx BeauuuH. OIleHKa TpaHUIl
MOrPELTHOCTEN.

[IpoBeneHne KOCBEHHBIX HW3MEpPEHHUH, HCCIENOBAHUI 3aBUCUMOCTEH  (PU3NYECKUX
BEITUYMH, MPOBEpPKa MPEATOKEHHBIX THUMOTE3 (BBIOOP M3 pabOT, OMUCAHHBIX B TEMATHUYECKUX
paznenax «Y4eHUYECKUi IKCIIEPUMEHT, JJabopaTOpHbIe pabOThI, MPAKTUKYM).

O0o0marniee noBTOpeHme.

O6o0Omenne W cUCTeMaTHU3alus COJepX.aHWsl  pas3ienoB kypca «MexaHukay,
«MoumnekynspHas (U3MKa U TEPMOIUHAMHKAY, «IJIEKTpoauHaMuKay, «KoneGaHus W BOJHBI,



«OCHOBBI  CIEIMATBHONH TEOPHH OTHOCUTENBHOCTHY, «KBaHTOBas Qusukay, «IEeMEHTHI
aCTPOHOMHH U acTPO(UIUKI.

Ponp ¢u3uku w acTpoHOMHH B JKOHOMHUYECKOH, TEXHOJOTHMYECKOW, COIMAIILHOW U
THYECKOW cdepax IesATETbHOCTH 4YelOBeKa, pOJib M MeCTO (U3MKM U acTpOHOMHH B
COBPEMEHHOM HAay4HOM KapTMHE MMHpA, 3HAYCHUE ONIMCATEIIBHOW, CHCTEMAaTU3UPYIOLIEH,
OOBSICHATEIBHOW U MPOTHOCTHYECKON (DyHKIMH (pr3mdeckoit Teopuu, poib GU3NIECKON Teopun
B (DOPMHUPOBAHUU MPEACTABICHUN 0 (QU3HUECKOW KapTHHE MHPaA, MECTO (PU3NUYCCKOW KapPTHHBI
MUpa B 00IIIEM PsITy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEICTABICHHUNA O MPUPO/IE.

MexnpeamMerHbie CBS3H.

Nzyuenne kypca ¢usuku yrayonéaHoro ypoBHs B 11 kiacce ocymiecTBisieTcs ¢ yu€ToM
COJIep’KaTeIbHBIX MEXIIPEIMETHBIX CBA3€M € KypcaMH MAaTeMaTUKH, OHOJIOTHH, XUMUH,
reorpaduu U TEXHOJIOTHUH.

Mescnpeomemmnovie nonamun, C6A3aHHble C UYUEHUEM MEMO006 HAYYHO20 NO3ZHAHUA:
SIBIICHUE, Hay4yHbId (pakT, rumoresa, Qu3nyeckas BEIUUYMHA, 3aKOH, TEOpHUs, HaOIIOJCHHE,
AKCIEPUMEHT, MOJIETUPOBAHUE, MOJIEIb, U3MEPEHNE, IOTPEILIHOCTH U3MEPEHUN, U3MEPUTENbHbIE
pubopsl, HUPpoBas 1adopaTopusl.

Mamemamuka: peuieHre cucteMbl ypaBHeHHH. Tpuronomerpuueckue GyHKIMH: CHHYC,
KOCHHYC, TAHI'€HC, KOTaHI€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOKIECTBO. BeKTopbl M HX
MPOEKIIMM HAa OCHU KOOpJMHAT, CIOKeHUE BEKTOpoB. [Ipou3BojaHBIE 3/eMEHTapHBIX (DYHKIUH.
[Ipu3naku nmomo6us TpeyroabHUKOB, OIPEeIeHNE TUIOIIaI1 TUNIOCKUX puryp u oo6bEma te.

Buonozua: snextpudeckue SIBICHUS B KUBOW TNpuUpoJe, KojeOaTelbHbIE ABWKEHHUS B
KUBOM  INIPUpPOJE,  OKOJOTMYECKHME  PUCKM  TPU  IPOU3BOACTBE  DIIEKTPOIHEPIHU,
JIEKTPOMAarHUTHOE 3arpsi3HCHUE OKPYKAIOWIEH Cpelbl, YIbTPAa3BYKOBas JUATHOCTHKA B
MEIUIIMHE, ONTUYECKUE SIBJICHNS B )KUBOU IIPUPO/IE.

Xumusa: CTPOCHHE aTOMOB M MOJIEKYN, KpPUCTaJUIMYeCKas CTPYKTypa TBEPABIX Tell,
MeXaHU3Mbl 00Pa30BaHUs KPUCTAIUIMYECKON PEIIETKH, CIIEKTPAIbHBIN aHAIN3.

TI'eocpaghua: MarnuTHbIE MoONtOCAa 3€MIIM, 3aJI€KU MAarHUTHBIX PyH, GoTOoChEMKA 3eMHON
IIOBEPXHOCTH, cericmorpad.

Texnonozua: NIpUMEHEHUE MOCTOSHHBIX MarHUTOB, AEKTPOMArHUTOB, JIEKTPOABUIATEIIb
SlkoOu, reHepaTop MEPEMEHHOIO TOKA, HMHIYKIMOHHAs Ie4b, JIMHUU 3JEKTpolepenad,
JIEKTPOJBUraTellb, pajnap, PpaaUONpUEMHMK, TeNeBU30p, aHTeHHa, TenegoH, CBY-neus,
YJIBTPa3BYKOBas JUArHOCTHKA B TEXHUKE, IPOEKLMOHHBIA ammnapar, BOJIOKOHHAs OITHKA,
coJiHeyHas O6aTtapes, CIyTHUKOBbIC IPUEMHHUKH, sJIepHasi SHEPreTHKa U HKOJOTUYECKUE aCIEKThI
€€ pa3BUTHSL.



IUDIAHUPYEMBIE PE3VIJIbTATbBI OCBOEHUSA ITIPOTPAMMBI 110 OU3UKE HA
YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHMAJINMYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE Pe3yabTAThl OCBOCHHS yueOHOTro mpeameTa «Du3nka» TOJDKHBI OTPAXKATh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIMXCSI PYKOBOJICTBOBATHCS C(OPMHPOBAHHOW BHYTpPEHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHEHTAIlMH, TMO3WTUBHBIX BHYTPEHHUX
yOKICHHUI, COOTBETCTBYIOIIMX TPAJAWIMOHHBIM IIEHHOCTSIM  POCCHUHCKOTO  OOIIECTBa,
paciIupeHne >KU3HCHHOTO OIBITa M ONBITA JCSITEILHOCTH B IPOIIECCE PeaM3allid OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIBHOMN JICATEIHHOCTH, B TOM YHCJIC B YACTH:

rPaKIaHCKOT0 BOCTIMTAHUS

¢ chopMHUPOBAHHOCTh TPAKITAHCKOW TO3MIMA OOYYAIOMIErocs KaK aKTHBHOTO W
OTBETCTBEHHOTO WIECHA POCCHICKOTO OOIIECTRA;

® [PUHATHE TPAJAUIUOHHBIX OOIICUETOBEUCCKAX TYMAHUCTUICCKUX M JIEMOKPATHUICCKUX
IIEHHOCTEH;

® TOTOBHOCTH BECTH COBMECTHYIO JCATEIHLHOCTh B HHTEPECAX TPakJIaHCKOTO OOIecTBa,
y4acTBOBATh B CAMOYIIPABJICHUHU B 00pa30BaTEIILHOM OpraHU3aIlNN;

® yMCHHE B3aWMOJICHCTBOBATh C COIMAIBHBIMA HHCTUTYTAMH B COOTBETCTBHU C HX
(GYHKIMSMY ¥ HA3HAYCHUEM;

® TOTOBHOCTb K TYMaHUTAapHOU U BOJIOHTEPCKOM J1€ATEIHHOCTH.

NATPUOTHYECKOT0 BOCIIUTAHUS:

e chOpPMHUPOBAHHOCTH POCCHMCKOM TPaKTaHCKOHN MICHTUYHOCTH, MATPUOTU3MA,

® I[IEHHOCTHOE OTHOIIEHUE K IOCYJapCTBEHHBIM CHUMBOJIaM, JTOCTHXKEHHUSM POCCHHCKHX
y4€HBIX B 007aCTH (PU3UKU U TEXHHKE.

AYXOBHO-HPABCTBEHHOT0 BOCIINTAHMSA:

e chopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STHUECKOTO TIOBE/ICHUS;

e CMOCOOHOCTh OLIGHUBAaTh CUTyallMI0 M OPUHUMATh OCO3HAHHBIE peELICHUS,
OpUEHTHUPYSICh Ha MOPAJbHO-HPaBCTBEHHbIE HOPMBI U IICHHOCTH, B TOM 4YHCIE B
NesITeNIbHOCTH YUYEHOTO;

® 0CO3HAHHE JUYHOTO BKJIAJa B MOCTPOCHHUE YCTONYMBOTO OYIyHIETO.

3CTETHYECKOr0 BOCTIMTAHUS:

® OCTETHYECKOE OTHOUIEHHE K MHpPY, BKIIOYash SCTETUKY HAy4YHOTO TBOPYECTBA,

MPHUCYIIETO (PU3NYECKOMN HayKe.
TPYAOBOr0 BOCIIMTAHMA:

e UHTEpeC K pa3nuyHbIM chepam mpodeccUOHATbHON IESITeNbHOCTH, B TOM YHUCIIE
CBSI3aHHBIM C (PM3UKOI M TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBINA BHIOOP OymyIIeit
npodeccuu U pearn30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TUIAHBI;

® TOTOBHOCTH M CHOCOOHOCTH K O0pa30BaHMIO M CaMOOOpa30BaHUIO B 00nacT (PU3UKU
Ha TMPOTSKEHUH BCEH KU3HHU.

IKOJIOTHYECKOr0 BOCIIMTAHMS:

¢ c(hopMUPOBAHHOCTH SKOJOTHYECKON KyIbTYphI, OCO3HAHHE TJIO00AIBHOTO XapakTepa
9KOJIOTHYECKUX MPOOIIeM;

® [JIaHUPOBaHWE M OCYIIECTBICHUE JEHCTBUI B OKPYKAIOIIEH Cpelie Ha OCHOBE 3HAHHUS
1[eei yCTOWYMBOTO PAa3BUTHS YEIIOBEUECTBA;



paciiupeHne OmbITa JACATEeIBHOCTH JKOJOTUYECKOW HANpPaBIIEHHOCTH Ha OCHOBE
MMEIOIIUXCS 3HAHUM TI0 (PH3HUKE.

HEHHOCTU HAYYHOTO IMO3HAHUSA:

c(OPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs (PU3MUECKON HAYKH;
OCO3HAHHME IEHHOCTH HAyYHOH JEATENIbHOCTH, TOTOBHOCTH B IPOIECCE H3YyYCHHS
(GU3MKKH  OCYIIECTBIATH  TMPOEKTHYIO W HCCIEJOBATENbCKYIO  JEITEIbHOCTD
WHAWBHYAIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATHI

Ilo3HaBaTeabHbIE YHUBEpPCAJBbHBIC y‘leﬁHble JedcTBUA
ba3oBble Jornveckue aelcTBUSA:

CaMOCTOSTENIHO (POPMYIHPOBATh U AKTyaIM3UPOBATh MPOOJIEMY, pacCMaTpUBaTh €&
BCECTOPOHHE;

OTIPEJICIIATH TSN JeATSILHOCTH, 33]]aBaTh MapaMeTPhl M KPUTEPHH UX JTOCTHKEHUS;
BBISIBJISITh 3aKOHOMEPHOCTH W MPOTUBOPEYUS B paccMaTpUBAEMBIX (U3NYECKUX
SIBJICHUAX,

pa3pabaTeiBaTh TUIAH pEIICHHS MpoOjaeMbl ¢ y4ETOM aHaAM3a HMMEIOIIUXCS
MaTEepHAIBHBIX U HEMATepUaIbHBIX PECYPCOB;

BHOCHTH KOPPEKTHBBI B JCATEIHHOCT, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB IEISIM,
OIICHUBATh PUCKH MOCIIEICTBUI NESATEIHHOCTH,

KOOPAMHUPOBATh W BBINOJHATH PabOTy B YCIOBHUSIX PEaJbHOTO, BHPTYAIBHOTO H
KOMOMHUPOBAHHOTO B3aMMOJICHCTBUS;

pa3BUBaTh KPEaTHBHOE MBINUICHUE NP PEIICHUH )KHU3HEHHBIX MPOOIIEM.

Ba3oBble ucciienoBarebCcKHe NeCTBUA:

BJIQJICTh HAYYHOW TCPMHHOJIOTHEH, KITFOUEBBIMU IMOHATUAMU M METOJIAaMU (PU3NICCKOU
HAYKH;

BJIQJICTh HABBIKAMH yYCOHO-HCCIICIOBATEILCKOH M IPOCKTHOW JIEATEIBHOCTH B
o0nacTH (PHU3UKH, CHOCOOHOCTHIO M TOTOBHOCTHIO K CaMOCTOSTEIBHOMY ITOMCKY
METOJIOB peIIeHUs 3a1ad (U3UYSCKOrO COJCPIKAHUSA, IPUMEHEHHUIO pa3IMYHbIX
METO/IOB MO3HAHMS;

BJIQJICTh BUJAMHU JESATEIBHOCTH 10 MOJYYCHUIO HOBOTO 3HAHMS, €0 MHTEPIPETAIHH,
peoOpa30BaHUIO U IPUMEHEHHUIO B PA3JIMYHBIX YY4EOHBIX CUTYALlUSAX, B TOM YHCIIC IPU
CO3JaHUH Y4EOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISBJISITh TIPHYUHHO-CIICICTBEHHBIC CBSA3M W aKTyalM3UpOBaTh 3ajady, BBIJIBHIaTh
TUMoTe3y € PpelICHHs, HaXOIUTh AapryMEHThl JUIS  JIOKa3aTejlbCTBa  CBOMX
yTBEPXACHUMN, 3a/]aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAJIM3UPOBATh MOJYYCHHBIE B XOJ€ pEIICHUs 3aJauyd pPe3ylbTaTbl, KPUTUYECKU
OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBHSIX;
CTaBUTH U POPMYITHPOBATH COOCTBEHHBIE 3a/1a4H B 00pa30BaTEIbHOMN NEATEILHOCTH, B
TOM YHUCJIE IPH U3YYCHUH (PU3UKU;

JaBaTh OLIEHKY HOBBIM CUTYAIIHsIM, OIEHUBATH MPUOOPETEHHBIN OIIBIT;

YMETb MEPEHOCUTh 3HAHUS TI0 (PU3HKE B MPAKTUYECKYIO 00JIACTh KU3HEIEATEILHOCTH,
yMETb UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeill;



BbIIBUI'aTb HOBBIC UJICHU, IPCAJIaraTb OpUrnHaJIbHBIC IMTOAXO0AblI U PCIICHU S,
CTaBHUTb HpO6JICMbI " 3a7la4u, JOIMMYCKAIOIHUEC AJIbTCPHATUBHBIC PCIICHUA.

Padora ¢ undopmanueii:

BJIQJIETh HABBIKAMHM TOJNydeHUs uHopManmuu (U3NYECKOTO COJEpKAHHUS U3
HUCTOYHUKOB pa3HbIX THUIOB, CAMOCTOATEIbHO OCYIIECTBIATh IOUCK, aHalu3,
CHCTEMATH3alMI0 W HWHTEPIPETAUUI0 HHPOPMAIMN Ppa3IUYHBIX BHIOB U (POpPM
MIpE/ICTaBICHMUS;

OILIEHUBATh JJOCTOBEPHOCTbh UH(OpPMALINH;

HCI0JIb30BAaTh CPEJICTBA MH(POPMAIMOHHBIX U KOMMYHUKALIMOHHBIX TEXHOJIOTUH B
pelIeHNr KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX W OPraHM3alMOHHBIX 33amad ¢
cobmoienueM TpeOOBaHMM HDPrOHOMHKH, TEXHHKH O€30MacHOCTH, THUTHEHBI,
pecypcocOepexxeHusi, MpaBOBBIX M ATHYECKUX HOPM, HOPM HH(POPMAIMOHHOM
0e30I1aCHOCTH;

co3JaBaTh TEKCThl (DU3MUYECKOTO COJIEp’KaHUS B pa3iIMuHbBIX (opmarax ¢ y4&€Tom
Ha3HaueHUs: MH(OPMALlMKM M IeJIEBOM ayIuTOpUH, BbIOMpas ONTHUMAIbHYIO (OpMYy
MIpe/ICTaBICHUS U BU3yaIU3aI1H.

KoMMyHHKaTHBHBIEC YHUBEPCAJIbHbIC Y4eOHbIE 1eCTBUS:

OCYIIIECTBJISITh OOIIEHNE HAa YpOKax (PM3UKHU U BO BHE-YPOUHOU JCSATEIHHOCTH,
paCHOSHaBaTI) HpeJIHOCI)IJ'IKI/I KOH(i)J'II/IKTHBIX chyauHﬁ " CMATYaTh KOH(l)J'II/IKTBI;
Pa3BEPHYTO W JIOTHYHO M3JIaraTh CBOIO TOYKY 3PEHHS C HCIOJb30BAHHUEM SI3BIKOBBIX
CPENCTB;

MMOHUMATh U UCIIOJIH30BATh MIPEUMYIIECTBA KOMAHIHOW U MHIUBUIyaIbHON PaOOTHI;
BBIOMpATh TEMATHKY M METOJIbI COBMECTHBIX JIEUCTBHI C y4€TOM OOIIMX MHTEPECOB U
BO3MOKHOCTEH Ka)KJI0TO YiIeHa KOJIJICKTHBA;

MPUHUMATH IIEJIM COBMECTHOHW JEATEIbHOCTH, OPraHW30BbIBATH M KOOPJAWHHPOBATH
JIEUCTBUA MO €€ NOCTHKEHUIO: COCTABJIATh IUIAH JACHCTBHI, pacnpeAcsisiTb POJIH C
y4€TOM MHEHHH YYaCTHHKOB, 00CY)X/IaTh pe3yiIbTaThl COBMECTHOM pabOTHI;

OIICHMBATh KauyeCTBO CBOErO0 BKJIaJa M KaXKJIOr0o YyJYaCTHHKA KOMAaHIbI B OOUIUI
pe3ynbTaT 1o pa3paboTaHHBIM KPUTEPUSIM;

MpeJiaraTh HOBBIC MPOCKTHI, OIICHUBATh UJCH C IMO3UIIMH HOBU3HBI, OPUTHHAIHHOCTH,
MPAKTUYECKOM 3HAYMMOCTH;

OCYILIECTBIISITh TO3UTHUBHOE CTPATETUYECKOE IMOBEICHHUE B PA3IMYHBIX CUTYaIUsX,
MPOSIBJISATH TBOPYECTBO U BOOOpaKeHUE, OBITh MHUITUATHBHBIM.

PeryisiTuBHbIe YHMBepcaJIbHbIE YUeOHbIe AelicTBUS
Camoopranuszanmsi:

CaMOCTOSITENIbHO OCYIIECTBIISITh MO3HABATENBHYIO JEATEIbHOCTh B 00J1aCTH (DUBHUKH U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTaBUTh U (OPMYIHUPOBATH COOCTBEHHBIE 3a1a4H;
CaMOCTOSTENBHO COCTABJIATH IJIAH PELICHUs PACYETHBIX U KaUYECTBEHHBIX 3aJ]a4, IUIaH
BBITIOJTHEHUS TMPAKTUYECKON pabOThl ¢ YyUETOM HMEIOIIUXCS PEeCcypcoB, COOCTBEHHBIX
BO3MOYKHOCTEU U MPEANIOUYTECHUN;

JIaBaTh OLIEHKY HOBBIM CUTYAaILUsIM;

pacimupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE TUYHBIX MPEANOYTCHUH;

JieNaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 32
pelLIeHuE;

OIICHUBATH MPUOOPETEHHBIN OTIBIT;



CrocoOCTBOBAaTh (DOPMUPOBAHHMIO W TMPOSIBICHUIO JPYAULIUUA B 00NMacTH (PHU3UKH,
IIOCTOSIHHO IOBBIILIATh CBOM 00pa30BaTENbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOHL, 3MOLMOHAJIbHBIA HHTEJLJIEKT:

AaBaTb OLUCHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPCKTHUBLI B ACATCIBHOCTh, OUCHHUBATDH
COOTBCTCTBUC PC3YJILTATOB LECIISAM;

BJIAJICTh HAaBBIKAMH T[O3HABATEIBHON pEeQIEKCHH KaK OCO3HAHUS COBEpPIIACMBIX
JNENUCTBUN U MBICIIMTENIBHBIX IPOLECCOB, UX PE3YJIBTATOB U OCHOBAHUN;

WCTIOIB30BaTh MPUEMBI pe(hIeKCHH ISl OLICHKH CUTYAIHH, BEIOOpA BEPHOTO PELICHHUS;
YMETh OLIECHUBATh PUCKHA U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUKEHUIO;
IIPUHAMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJIBTATOB JIEATEIBHOCTH;
MIPUHUMATD ce0sl, TOHMMAasi CBOU HEJOCTAaTKU U IOCTOMHCTBA;

IIPUHAMATh MOTUBBI U apTyMEHTBI IPYI'UX IIPU aHAIU3€ PE3YJIBTATOB JIEATEIBHOCTH;
MIPU3HABaTh CBOE MPaBO U MPaBO JPYTrUX Ha OMIMOKH.

B nmponuecce AOCTHKCHUSA JIMYHOCTHBIX PE3YJIILTATOB OCBOCHHA IMPOrpaMMbI I10 (1)I/I3I/IK€ JJIA
YPOBHS CpeIHEro o0mero oopa3oBaHust y 0OyJarOIIUXCsl COBEPIICHCTBYETCS SMOIMOHATBHBIHN
WHTEJUIEKT, TIPE/IIOoJIararomui c)OpMUPOBAHHOCTD:

CaMOCO3HAHMUS, BKJIIOYAIOMIETO CHOCOOHOCTH IOHMMATh CBOE HMOIMOHAIBHOE
COCTOSIHUE, BMJIETh HAIPaBJICHUsI Pa3BUTUS COOCTBEHHOM SMOIMOHAIBHOU c(epbl,
OBITh YBEPEHHBIM B ce0€;

CaMOPETYTHPOBAHUS,  BKJIIOYAIOIIETO  CaMOKOHTPOJb,  yMEHHE  IMPHUHHMATh
OTBETCTBEHHOCTh 32 CBOE TMOBEJICHHE, CHOCOOHOCTh  QJANTHPOBATHCI K
SMOIMOHATIBHBIM U3MEHEHHSIM H MIPOSIBIISITh THOKOCTb, OBITH OTKPHITBIM HOBOMY;
BHYTPEHHEH MOTHBAIMH, BKIIOYAIOUICH CTPEMJICHHE K JIOCTIDKCHHIO LIENU U YCIEXY,
ONITHMHU3M, HHUIINATUBHOCTh, YMEHHUE JIEHCTBOBATH, NCXO/IS U3 CBOUX BO3MOXKHOCTEIH;
SMITATHH, BKIIOYAIONIEH CHOCOOHOCTh MOHUMATh AMOIMOHAIBHOE COCTOSHHUE IPYIHX,
YUUTBIBATh €T0 NPH OCYIISCTBICHHUH OOIICHUS, CIIOCOOHOCTh K COYYBCTBHIO M
COIEPEKUBAHHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOMIMX CIIOCOOHOCTh BBICTPAaWUBAaTh OTHOIICHUS C
JIPYTHMHU JIIOABMH, 3200 TUTHCS, IPOSIBIISITH HHTEPEC U Pa3periaTh KOHIUKTHL.

I[NPEAMETHBIE PE3VYIJIbTATDI

K koH1y obyuenust B 10 knacce npeiMeTHbIE Pe3yabTaThl Ha YrIyOJEHHOM YpOBHE JIOJDKHBI
oTpakaTb c(HOPMUPOBAHHOCTb y OOyUaIOIUXCS YMEHUI:

MOHUMaTh poJb (U3UKA B HKOHOMHUYECKOW, TEXHOJIOTHYECKOHM, HKOJOTHYECKOM,
COLIMAIBHOM M 3THYECKOU cepax AesTeIbHOCTH YeJIOBEKa, pOjib U MECTO (PU3UKH B
COBPEMEHHOM Hay4HOU KapTUHE MHpa, 3HAYEHHE OIMCATENbHOM,
cUCTeMaTU3UpYIoLIel, OOBSICHUTENBHOW M MPOTHOCTHYECKOM (yHKIMHA (u3ndeckoi
TEOPUH — MEXaHWUKH, MOJEKYIAPHOU (U3MKH M TEPMOJAWHAMMKH, POJb (prusnueckont
TEOpUH B ((OPMUPOBAHUHU TPEACTABICHUHN O GU3UUECKON KapTHHE MHPA;



pas3nuyarh yCIOBUS MPUMEHUMOCTH MOJENeH (U3NYECKUX Tel U MPOIECCOB
(sBJICHMIA): MHEPIMAIbHAS CUCTEMa OTCU€Ta, aOCONFOTHO TBEPIOE TEJI0, MaTepHATIbHAS
TOYKa, PABHOYCKOPEHHOE JBUKCHHE, CBOOOJHOE TMaJieHue, aOCOIIOTHO yIpyras
nedopmariusi, abCOIOTHO YIPyroe U abCONMIOTHO HEYMPYroe CTOJKHOBEHUS, MOACTU
rasza, *)UIKOCTH M TBEPAOTO (KPUCTALUTUYECKOTO) Tesa, MIACAIbHBIM Ta3, TOUYCUHBIN
3apsijl, OJHOPOJIHOE IEKTPUUECKOE I10JIE;

pasznuyath yciaoBUS (TpaHUIBI, O00JIaCTH) NPUMEHUMOCTH (DU3MYECKHX 3aKOHOB,
MOHMMATh BCEOOMIMI XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB W OrPaHUYCHHOCTH
WCIIOJIb30BAHUSI YaCTHBIX 3aKOHOB;

AQHAIM3UPOBATh W OOBSICHATH MEXAHHMYECKHUE TPOLIECCHl W SIBJICHUS, HCIOJIb3Ys
OCHOBHBIC TIOJIO)KEHHMSI M 3aKOHbI MEXaHUKHA (OTHOCHUTEIBHOCTh MEXaHHUYECKOTO
JBIDKEHUSI, (GOPMYJIbI KMHEMAaTHKU PAaBHOYCKOPEHHOTO ABMKEHUS, MPeoOpa3zoBaHUs
lanunmes s CKOPOCTH W TEpeMeEIleHHs, 3aKkoHbl HbBIOTOHA, MPUHIMI
OTHOCHUTENBHOCTH [ amwmiies, 3aKOH BCEMHUPHOTO TSTOTEHUs, 3aKOHBI COXpaHEHUs
HMITYJIbCAa ¥ MEXaHWYECKOW DSHEPruH, CBs3b pPA0OThI CHIIBI C HW3MEHEHUEM
MEXaHWYECKOW OHEPTrWH, YCJIOBHS paBHOBECHS TBEPAOTO Tena), TPH OTOM
WCTIONb30BaTh ~ MAaTEMAaTHYECKOE  BBIPAXEHHUE  3aKOHOB, YKa3blBaTh  YCJIOBHSA
MIPUMEHUMOCTH (U3MUECKUX 3aKOHOB: MpeoOpa3zoBanuii ["anmses, BTOpOro U TPETHEro
3aKOHOB HbIOTOHA, 3aKOHOB COXPAaHEHHS UMITYJIbCAa U MEXaHUYECKON PHEPTUH, 3aKOHA
BCEMUPHOTO TSATOTEHUS;

aQHAJIM3UPOBATh U OOBSACHSATH TEIJIOBBIE MPOIECCHI U SBJICHHS, WUCIIOIB3Yysl OCHOBHBIC
nonoxxenuss MKT u 3akoHBI MOJNEKYIApHOW GU3UMKA M TEPMOAWHAMHUKU (CBSI3b
JTABJICHUSI UICAJIBHOTO ra3a co CpeAHEH KHHETUYECKON SHEPruei TeIIOBOrO ABUKEHUS
U KOHIIGHTpalMell ero MoJIeKyJ, CBsI3b TeMIepaTyphl BeLIeCTBAa CO CpeaHei
KMHETUYECKOM »DSHepruey TEIUIOBOrO JBMIJKEHUS €ro 4YacTUll, CBS3b JIaBJICHUS
UJealbHOTO Ta3a C KOHIEHTpalued MOJIEKYl U €ro TeMIepaTypoil, ypaBHEHHUE
MenneneeBa—Kianelipona, mnepBblii 3aKOH TEPMOAMHAMUKH, 3aKOH COXPAaHEHUS
SHEPrud B TEIUIOBBIX TMpolleccax), MpPH OSTOM HCIOJB30BaTh MaTeMaTHUECKOe
BBIPaKEHUE 3aKOHOB, YKa3bIBaTh YCIIOBUS MPUMEHUMOCTH ypaBHEHUsT MeHjeneeBa—
Knaneiipona;

aHAJIM3UPOBATh M OOBSACHATH DIIEKTPUYECKHUE SIBJICHUS, HCIOJIb3yd OCHOBHbBIC
MOJIOKEHUSI ¥ 3aKOHBI AIEKTPOAMHAMUKH (3aKOH COXPAHEHUSI AJIEKTPUUYECKOTO 3apsija,
3akoH  KynoHa, MOTEHIMATbHOCTh  3JEKTPOCTATHUECKOTO  MOJIA,  MPHUHIIMII
CYNEPIO3UINH SIEKTPUUYECKUX TMOJICH, IPU ITOM YKa3bIBas YCJIOBHUS MPUMEHHUMOCTH
3akoHa Kynona, a Takke MPakTUYECKU Ba)KHBIE COOTHOIIEHHUS: 3akOoHbI Oma Juis
y4JacTKa [EenH U IJ1s 3aMKHYTOM AJIEKTPUUECKO 1ieny, 3akoH Jxoynsa—Jlenia, npaBuna
Kupxroda, 3axonsr @apajest a1 3IeKTPOIn3a);

OTHCHIBATh (PM3HUECKUE MPOLIECCHl U SBJICHUS, UCIIOJb3YSl BETUYHMHEI: MepeMelleHue,
CKOPOCTb, YCKOPEHHUE, UMITYJIbC TEJIa U CUCTEMBI TE€JI, CHJIa, MOMEHT CHUJIbI, JABJICHUE,
MOTEHIIMATbHAS DHEPTus, KWHETHUYeCKas SHEprus, MeXaHWdeckas SHeprusi, padora
CWJIBI, LEHTPOCTPEMUTEIBLHOE YCKOPEHHE, CHUJIa TSHKECTH, CHUJla YIOPYroCTH, CHJIa
TPEHMUsI, MOIITHOCTh, YHEPT s B3aUMOICHCTBUSA Tea ¢ 3eMiIEi BOMM3H €€ OBEPXHOCTH,
SHeprusi ympyrod gegopmanuu MPYKUHBI, KOJIMYECTBO TEIUIOTH, aOCOJIIOTHAS
TeMIeparypa Tena, paboTa B TEpMOJWHAMUKE, BHYTPEHHSS SHEPTUs HJCAIBHOTO
OJIHOATOMHOTO Ta3a, paboTa WIEAbHOTO Ta3a, OTHOCUTENbHAs BIAXXHOCTh BO3yXa,
KIIJl wmneanbHOrO TEIJIOBOTO JBUTATelNs; JJIEKTPUUYECKOE IM0J€, HANPSKEHHOCTh



AIIEKTPUYECKOTO TMOJIsI, HAMPSXKEHHOCTh TMOJISI TOYEUHOIrO 3apsifa WIM 3apsKeHHOTO
mapa B BaKyyMe U B JIUAJICKTPHUKE, MOTEHIMAN 3IEKTPOCTATUYECKOTO TMOJIsl, pa3HOCTh
MOTEHIMAJIOB, 3JIEKTPOJBMKYIAs CUJIa, CUJIa TOKa, HAINpsHKEHHWE, MOIIHOCTh TOKa,
AJIeKTpUUecKasi €MKOCTh IUIOCKOTO KOHJEHCATOpa, CONMPOTUBJICHUE Yy4YacTKa LEMU C
MOCJEOBATEIbHBIM W TapaJICIbHBIM ~ COCAMHEHUEM  PE3UCTOPOB,  SHEPTUs
AIIEKTPUYECKOTO TOJIsI KOHACHCATOPA,;

OOBSACHATL OCOOCHHOCTH TIPOTCKaHWS (U3MICCKUX SIBJICHUW: MEXaHHUYECKOE
NBIDKEHHUE, TEIJIOBOE JBIDKEHHME YacTHI[ BEIIECTBA, TEIUIOBOE pPaBHOBECHE,
OpoyHOBCKOE JBIbKeHUE, nu(dy3usi, ucCmapeHue, KUIEHNEe U KOHJSHCAIUs, IJIaBJICHNE
W KpUCTAUIM3AIMsA, HANpPaBJICHHOCTh  TEIUIONEpeNauu,  AJICKTpHU3alus  Ted,
SKBUIMIOTEHITUATHHOCTD MIOBEPXHOCTH 3apsKEHHOTO MPOBOTHHKA;

MIPOBOJIUTH UCCJIEIOBAaHUE 3aBUCUMOCTU OJHOW (PM3MYECKOUN BEIMYHMHBI OT JAPYrou ¢
WCTIONIb30BAHUEM TMPSAMBIX HM3MEPEHUH, TMpPU HTOM KOHCTPYHPOBATH YCTAHOBKY,
(bUKCUpPOBaTh PE3YNIHTATHl MOJYYCHHOW 3aBUCUMOCTH (PU3MUECKHX BEJIUYHH B BHJIC
rpagukoB C y4€TOM aOCOJIFOTHBIX MMOTPEIIHOCTEH W3MEPEHMM, /eJIaTh BBIBOJABI IO
pe3ynbTaTam UCCIeIOBaHUS;

MPOBOJIUTh KOCBEHHBIC W3MEpPEHUsS (PU3UYECKUX BEIWYWH, TPU ITOM BHIOMPATH
ONTHUMAIBHBIA METOJ HW3MEPEHHUs, OICHWBATh aOCOJIIOTHBIE W OTHOCHUTEJIHHBIC
MOTPEITHOCTH MPSIMBIX M KOCBEHHBIX U3MEPEHUIA;

MPOBOJUTHh OMBITHI IO TPOBEPKE TMPEIIOKEHHOW THUINOTE3bl: IIJIAHUPOBATH
OKCIIEPUMEHT,  COOMpAaTh  DKCIEPUMEHTAIBbHYI0  yYCTAaHOBKY,  aHaJM3UPOBATH
MIOJIy4EHHBIE PE3yIbTaThl U JI€JaTh BBIBOJ O CTaTyCe MPEAJIOAKEHHOM TUIIOTE3bI;
coOnrofaTh mpaBuia 0€30MacHOro Tpyda MpU MPOBEIEHUU HCCIEIOBAHUNA B paMKax
y4eOHOro SKCIIEPUMEHTa, MPaKTUKyMa U y4eOHO-HUCCIEeOBATENbCKOW U MPOEKTHOM
NEeSITEIbHOCTH C MCIOJIb30BAaHUEM HM3MEPUTEIbHBIX YCTPOWCTB U J1aOOPATOPHOTO
000pyI0BaHHS;

pemiath pacyéTHbIE 33JaYd C SBHO 3a/JIaHHOM W HESBHO 3aJaHHOW (PU3UYECKOU
MOJIENIbIO: Ha OCHOBAaHUM aHajiM3a YCJIOBUS OOOCHOBBIBATH BBIOOp (U3MYECKOM
MOJIeN, OTBeYarolei TpeOOoBaHUSAM 3aJaud, MNPUMEHATb (OPMYIbI, 3aKOHBI,
3aKOHOMEPHOCTH U  MOCTylaThl (U3WYECKUX TEOPUMl MPH  HCIOJIb30BAHUU
MaTeMaTHYE€CKUX METOJIOB pEelIEeHUs 3a7ad, MNPOBOAUTH pPacdy€Tbl HAa OCHOBAHHUU
MMEIOIINXCA JIaHHBIX, AaHAJU3UPOBAaTh PE3YJbTaTbl M KOPPEKTUPOBATH METOMbI
peuieHus ¢ y4éToM MOJIyY€HHBIX pe3yIbTaTOB;

peliaTh Ka4eCTBEHHBIE 33a/1auu, TPeOyIole MPUMEHEHUsI 3HAaHUM U3 Pa3HbIX pa3/IesioB
Kypca (pu3uKH, a TakKe WHTErpaliy 3HAHWM W3 JIPYTHX MPEIMETOB €CTEeCTBEHHO-
Hay4HOTO LHMKJIA: BBICTPAUBaTh JIOTMYECKYIO LIEMOYKY PacCYKICHUH C ONOpoWd Ha
W3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKUE SBIICHHUS;

HCIOJIb30BaTh TEOPETUYECKUE 3HAHUS 711 00BSICHEHUSI OCHOBHBIX MPUHIIUTIOB PAOOTHI
M3MEPUTENBHBIX TPHOOPOB, TEXHUUYECKUX YCTPOUCTB U TEXHOJOTUYECKUX MTPOIIECCOB;
MIPUBOJIUTH IPUMEPHI BKJIaJIa POCCHMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HaykH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIEr0 MHpa, B pPa3BUTHE TEXHUKU U
TEXHOJIOTHI;

aHAJIM3UPOBATh M  OILIGHUBATh TOCJEICTBUS OBITOBOM U  MPOU3BOJACTBEHHOMN
NEeSITEIHOCTH YENOBEKa, CBSI3aHHOW ¢ (DU3MYECKMMHU TMpOILlecCaMM, C TO3UIUMA
JKOJIOTUUYECKOU 0€30MacHOCTH, MpeACTaBICHUIN 0 panMoHaIbHOM



IIPUPOIOIIOJIb30BAHNY, 4 TaKXE€ Pa3yMHOM HCHOJIb30BaHUU JOCTWKEHUN HAyKu U
TEXHOJIOTUH JUTsl TaTbHEHUIIIEro pa3BUTHS YEIOBEUECKOTO OOIIEeCTBa;

MPUMEHSATH pa3IyHbIe CIOCOOBI paboThl ¢ nH(opMaHen (PU3NIECKOTO CONEPIKAHUS C
WCIIOJIb30BAHUEM  COBPEMEHHBIX HMH()OPMAIIMOHHBIX ~ TEXHOJOTHH, TPH  ITOM
WCTIONb30BAaTh ~ COBPEMEHHBbIE  HMH()OPMAIMOHHBIE  TEXHOJOTMH  JJIsl  IIOWCKA,
nepepaboTKH W TpPEObsABICHHUS Y4eOHOW ¥ HAYYHO-TIOMYJSIPHOW WH(OpMAaLUH,
CTPYKTYpUPOBAaHUS W HHTEPIPETalud WHPOPMALUH, TOJIYYCHHOH W3 Pa3IMYHbIX
MCTOYHHUKOB, KpDUTHUYECKH aHATU3UPOBATH MOIy4aeMyl0 HH(POPMALIUIO U OLICHUBATH €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOILMXCS 3HAHUI, TaK M Ha OCHOBE aHajIu3a
MCTOYHMKA WH(POPMAIINH;

MPOSIBJIATh OpPraHU3AallMOHHBIE M  [O3HABATEJIbHBIE YMEHHS CaMOCTOSTEIbHOTO
MpUOOpPETEHUsT HOBBIX 3HAHMM B IPOLECCE BBHINOJHEHUS IPOEKTHBIX U y4eOHO-
HCCIIEIOBATENIbCKUX padoT;

paboTaTh B IpylIe C HCIOJHEHHUEM Pa3IMYHbIX COIMAIBHBIX POJIEH, IIAHUPOBATH
paboTy TpyNmbl, palUOHAIBHO paCHpelNeNsiTh JESITeNbHOCTh B HECTAHJAPTHBIX
CUTYaIUsX, a/IeKBaTHO OLIEHUBATh BKJIAJ KaXKIOr0 M3 YYaCTHUKOB TPYIIIbI B PELICHUE
paccMaTpuBaeMoi MpoOIEeMBblI;

MpOSIBIIATh MOTHMBAllMIO K Oyaymed mnpoQeccuoHaIbHOM  NIEATeNbHOCTH IO
CHEIUATBFHOCTSIM (DPU3UKO-TEXHHIECKOTO TIPODHIISL.

K xoniy obyuenust B 11 knacce nipeMeTHbIE pe3ylbTaThl Ha YriyOJEHHOM YpPOBHE JOJIKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMECHHM:

MMOHUMATh pOJIb (U3UKA B IKOHOMHYECKOH, TEXHOJIOTHYECKOH, COIHAIBHOU W
THYECKON cepax AESITeTbHOCTH YeJNOBEKa, POjb M MECTO (U3MKH B COBPEMEHHOM
Hay4HOU KapTHUHE MHUpPA, POJb ACTPOHOMHUU B MPAKTUYECKOMN EATEILHOCTH YEJIOBEKA U
JAIbHENIIEM  HAyYHO-TEXHUYECKOM  Pa3BUTHH, 3HAQYEHHE  ONUCATEIbHOM,
CUCTEMAaTHU3UPYIOIIEH, OOBICHUTEIBHON M MPOTHOCTUYECKOW (GYHKIMN (pu3nyeckon
TEOPUU — IJIEKTPOJAWHAMUKH, CHELUATBHOW TEOPUM OTHOCUTEIBHOCTH, KBAaHTOBOU
¢buzuky, poib (uznueckoil Teopun B HOPMUPOBAHUM TPEICTABICHUN O (PU3NUECKON
KapTUHE MHpa, MeCTO (U3NYECKOM KapTHHBI MHpa B OOIIEM psay COBPEMEHHBIX
€CTECTBEHHO-HAYUYHBIX NPEJCTaBICHUH O IPUPOJIE;

pa3nuyath yCIOBUS TNPUMEHUMOCTH Mojened (U3WYeCKuX Ted U MPOLECCOB
(sBieHMI): OOHOPOIHOE DIEKTPUYECKOE M  OJHOPOJHOE MArHUTHOE  IOJIf,
rapMOHUYECKHE KOJIeOaHUsS, MaTeMaTU4YEeCKHH MAasTHUK, HJICANbHBIA MPYKUHHBIN
MasTHUK, TAPMOHUYECKUE BOJIHBI, UJCAIbHBII KOoleOaTeIbHbIN KOHTYpP, TOHKAs JINH3A,
MO/IeJIe aTOMa, aTOMHOTO siipa U KBAHTOBOW MOJIEJIU CBETA;

pasznuyath yciaoBHS (TpaHULBI, 00JacTH) NPUMEHUMOCTH (PU3MYECKUX 3aKOHOB,
MOHMMaTh BCEOOIIMH XapakTep (YHAAMEHTAIbHBIX 3aKOHOB M OrPaHUYEHHOCTH
HCII0JIb30BAHUS YACTHBIX 3aKOHOB;

aHAJM3UPOBaTh U OOBACHATH AIIEKTPOMArHUTHBIE MPOIIECCHl U SBICHHS, HCIIOJIB3Ys
OCHOBHBIE TIOJIOKEHMS M 3aKOHBl JJIEKTPOJUHAMMKH M CIELHUAIBHOW TEOpUHU
OTHOCHUTEIIBHOCTH (3aKOH COXPaHEHUs DJJIEKTPUUYECKOTO 3apsia, cwia AMIiiepa, cuila
JlopeHna, 3aKOH DJIEKTPOMarHUTHOM WHAYKUMH, npasuio Jlenma, cBsazp JOC
CaMOMHIYKIIMM B 3JIEMEHTE D3JIEKTPUUYECKON LIENU CO CKOPOCTBIO M3MEHEHHUS CHUJIbI
TOKA, MIOCTYJAThl CIENUAIBHON TEOPUN OTHOCUTEILHOCTH DWHIITENHA);



aHATM3UPOBATh M OOBACHATH KBAHTOBBIC MPOLIECCHI U SBJICHUS, UCTIONB3YS MOJIOKCHHS
KBaHTOBOW (u3uku (ypaBHeHHE DUHIITEWHA ans GoTtodddexTa, MEepBeld U BTOPOH
nocrynatel bopa, mpuHIMI cooTHOIIEHUsT HeonpeaenéHHocTei ['eiizendepra, 3aKOHbI
COXpaHEHHUS 3apsAI0BOTO M MAaCCOBOTO YHCEN U SHEPTHU B SJCPHBIX PEAKIUAX, 3aKOH
PaIMOaKTUBHOIO pacraja);

OTIHMCHIBAThH (PU3MYECKHE MPOLECCH U SIBJICHHS, UCTIOJb3Ys BETHUUHBI: HAMPSHKEHHOCTD
NIEKTPUYECKOTO  MOJIA, MOTEHIHal  3JEKTPOCTaTUYECKOro  MOJsl,  Pa3sHOCTb
MOTEHIMAJIOB, SJIEKTPOABIXKYINAs CHJIa, WHAYKIMS MAarHATHOTO TIIOJIS, MarHUTHBIN
MOTOK, cuja Ammepa, HHIYKTHBHOCTB, 3JEKTPOJBIKYIIAS CHJIA CaMOWHIYKIIWH,
SHEPTHs MAarHUTHOTO TIOJI MPOBOJHUKA C TOKOM, PEISATUBUCTCKUI MMITYJIbC, TTOTHAS
SHEPTHs, SHEPTHsI TIOKOSI CBOOOHOW YaCTHIIBI, YHEPTUS M UMITYJIbC (POTOHA, MAaCCOBOE
YHCIIO U 3apAI SIIpa, DHEPTHUS CBSI3U SIIIPA;

OOBSACHATP OCOOCHHOCTH MPOTEKaHUs (U3NYECKUX SBJICHUN: 3JIEKTpOMarHuTHas
WHAYKIHS, CAMOWHAYKIIHSI, Pe30HAHC, MHTepQEePEHIINS BOIH, AU(paKIys, JucIepcus,
MOJIHOE BHYTpPEHHEE OTpakeHue, Gorornekrpuueckuii ahdext (potodaddexr), annda-
u Oera-pacmaabl  sAep, TaMMa-U3IydeHHe — saep,  (GU3NYEeCKue  MPHHIIUIIBI
CHEKTPaJILHOTO aHau3a U paboThI J1a3epa;

OTIpENIENATh HANpaBJIeHUE WHAYKIIMA MarHUTHOTO TIOJSI TPOBOJHHUKA C TOKOM, CHIIBI
Awmriepa u cunsl JlopeHna;

CTPOHUTHh M300paXe€HHEe, CO3/IaBaeMOE€ IIJIOCKUM 3E€pKaJioM, TOHKOW JIMH30M, U
pacCUMTHIBATh €r0 XapaKTEPUCTHKH;

MPUMEHSITh OCHOBOIIOJAraIOUINe aCTPOHOMUYECKHE MOHATHSA, TEOPUU U 3aKOHBI IS
aHaiM3a U OOBACHEHUS (U3NYECKUX MPOIECCOB, MPOUCXOIANIMX B 3BE3AAX, B
3BE3MHBIX CHUCTEMaX, B MEXIallaKTUYeCKOW Cpele; MABMKEHHS HEeOECHBIX Tell,
IBOJIIONMH 3BE3 1 BeeneHHOM;

MPOBOJUTH HCCIEIOBAHUE 3aBUCUMOCTEH (M3MUYECKUX BEIUYHMH C HCIOJB30BAaHUEM
MPSIMBIX U3MEPEHUM, IPU 3TOM KOHCTPYUPOBATh YCTAaHOBKY, (PUKCHPOBATH PE3YIbTATHI
MOJIyYeHHO 3aBUCUMOCTH (U3MYECKHMX BEIMYMH B BHUAE TIpadukoB ¢ yduéToM
aOCOIOTHBIX MOTPEIIHOCTeH M3MEPEeHMi, JielaTh BBIBOABI 10  pe3yiabTaTam
WCCIIeIOBAHUS;

MPOBOJUTH KOCBEHHBbIE H3MEpEeHUsS (U3NYECKUX BEJIUYUH, IMPU HITOM BBIOMpATH
ONTUMANBHBIA METOJ M3MEPEHUs, OICHUBAaTh AaOCOJNIOTHBIE W OTHOCUTEIbHBIE
MOTPEIIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUN;

MPOBOJUTH OMBITHI [0 MPOBEPKE TMPEAJOKEHHOM THUIOTE3bl:  IUIAHUPOBATh
OKCIEPUMEHT,  COOMpaTh  OSKCIEPUMEHTAIBbHYIO  YCTaHOBKY,  aHaJIM3UPOBATH
MOJIy4Y€HHBIE PE3YJbTAThl U JIeNIaTh BHIBOJ O CTaTyCE MPEUI0KEHHON TUIIOTE3HI;
OTHCHIBATh METO/IbI OJTYYCHHSI HAYYHBIX ACTPOHOMUYECKHUX 3HAHUM;

cobmrofath mpaBuia 0€30MacHOro Tpyda MpU MPOBEIESHUU HUCCIEIOBAHUN B paMKax
y4eOHOTO SKCIEpPUMEHTa, NMPaKTUKyMa M Y4eOHO-HCCIIE0BATENbCKOM M MPOEKTHOM
JESITeIHHOCTH C HCIOJh30BAaHUEM H3MEPUTEIBHBIX YCTPOWCTB U JaOOPATOPHOTO
000pyn0BaHNUS;

pemath pacy€THBIE 3aJaydl C SBHO 33/IaHHOM W HESBHO 3aJaHHOU (PU3NYECKOU
MOJENIbI0: Ha OCHOBAaHWW aHalIW3a YCIOBUS BBIOMpATh (PU3UYECKHE MOJIENH,
OTBeUarolue TpeOOBAHUSIM 3a/1a4H, IPUMEHAITH (OPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH U
MOCTYNaThl (U3NYECKUX TEOPUN TPH MCMIOJIH30BAHUU MATEMATUYECKUX METOJOB



pelieHus 3ajady, MOpPOBOAUTH pacu€Thl Ha OCHOBAaHMM MMEIOIIMXCS JAHHBIX,
aHAJIM3UPOBATh pE3yAbTaThl M KOPPEKTHPOBATh METOJbl PpEUIEHUS C Y4ETOM
IIOJIyYEHHBIX PE3yJbTaTOB;

pelaTh Ka4eCTBEHHBIE 3a/1aul, TPeOyIOIIe IPUMEHEHUS 3HAaHUHM U3 pa3HbIX pa3lesioB
Kypca (H3UKH, a TaKKe HHTErpallid 3HAHUH W3 APYrHX NPEAMETOB €CTECTBEHHO-
HAy4YHOT'O LHKJIA: BBICTPAUMBATHh JIOTUYECKYIO IEMOYKY PACCYXJCHHU C ONOpOM Ha
M3yYeHHBIE 3aKOHBI, 3AaKOHOMEPHOCTH U (PM3UYECKUE SIBIICHUS;

HCII0JIb30BATh TEOPETUYECKUE 3HAHUS JJIs1 OOBSICHEHUS! OCHOBHBIX IPUHIIMIIOB paOOTHI
MU3MEPUTENBHBIX TPUOOPOB, TEXHUUYECKUX YCTPOUCTB U TEXHOJIOTUYECKUX ITPOLIECCOB;
MIPUBOIUTH IPUMEPHI BKJIAJIa POCCUMCKUX U 3aPYOCKHBIX YUEHBIX-(PU3UKOB B PA3BUTHE
HayKl, B OOBSCHEHHE IPOLECCOB OKPYKAIOLIEr0 MHpAa, B pPa3BUTHE TEXHUKU U
TEXHOJIOTHI;

aHAJIM3UPOBAaTh M  OLIGHUMBATh TOCJIEACTBUA OBITOBOM M  IPOU3BOACTBEHHOMN
NeSITEIbHOCTH  YEeJIOBEKa, CBSI3aHHOW € (DU3MUECKMMHU IMpoLleccaMH, C TO3ULUI
9KOJIOTMYECKOMN 0€301MacHOCTH, [Ipe/ICTaBICHUM 0 paloHaIbHOM
MIPUPOIOIOJIL30BAHNH, 4 TaKXKE€ Pa3yMHOM HCIOJB30BAaHUU JOCTIKEHUH HAyKu U
TEXHOJIOTHH JIJIs1 JATbHEHUIIIEro pa3BUTHS YEIIOBEUECKOTO OOIIEeCTBa;

MIPUMEHSTH Pa3JIMYHbIE CTIOCOOBI pabOThl ¢ HHMOPMAITHEH (HU3UIECKOTO COACPKAHUS C
HCIOJIb30BAHUEM  COBPEMEHHBIX HMH(QOPMAIIMOHHBIX TEXHOJOTHUH, TMpU 3TOM
HCIIOJIb30BaTh  COBPEMEHHbIE  HMH()OPMAIIMOHHBIE  TEXHOJOTMH s  TIOHCKa,
nepepaboOTKM U MpeAbaBICHUs Y4eOHONW M Hay4dHO-NOMYISpHONW HHGPOpMAaIH,
CTPYKTYPUPOBAHHUS W HMHTEpPHpeTaluud HHPOpPMALUU, TOJYYCHHOH U3 pPa3IUYHBIX
HMCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH MOJIy4aeMyl0 HH(OPMAILIUIO U OLIEHUBATh €€
JOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHUM, TaK U Ha OCHOBE aHaIu3a
HMCTOYHMKA WH(POpMAIINK;

MPOSIBJIATh  OpPraHU3AllMOHHBIE M [O3HABATENbHBIE YMEHHUS CaMOCTOSTEIHHOTO
MpUOOpEeTEeHUsT HOBBIX 3HAHMM B MPOLECCE BBHINOJHEHUS IMPOCKTHBIX U y4eOHO-
HCCIIEIOBATENIbCKUX padoT;

paboTaTh B TpyHIE C KCIOJHEHHWEM Pa3JIMYHBbIX COIMANbHBIX POJIEH, MIaHHUPOBAThH
paboTy Tpymibl, palUOHAIBHO paCHpeleNsiTh IeSITeNbHOCTh B HECTaHJAPTHBIX
CUTYaIUsIX, aIeKBaTHO OLIEHHWBATh BKJIAJ KaXXIOrO M3 YYaCTHUKOB TPYIIIbI B PELICHUE
paccMmaTrpuBaeMoil mpoOIeMbl;

MpOSIBIIATH MOTHBALIMIO K Oyaymed mnpodeccCHOHAIbHON — JIeATENbHOCTH  TO
CHEIHATBHOCTIM (PU3UKO-TEXHUIECKOTO MPOQUIIs.
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71 COJIep’KaHUS U OTIbITA JIEATEIbHOCTH, 15 bubnuoreka [JOK
' MPUOOPETEHHOTO MPU U3YYECHUH Kypca https://m.edsoo.ru
¢u3uku 10 — 11 xnaccos
Hroro no pasgeny 15
PeszepBHOe Bpems 10 bubnmoreka [JOK




https://m.edsoo.ru

OBHIEE KOJIMYECTBO YACOB 110
INPOI'PAMME

170

16







AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukat 669156940959655819463310575184336563501118402853
Brnageney NManuvHa TaTeAHa AHaTONLEBHA
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