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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma mo ¢u3MKe Ha ypOBHE CpefHero obmero oOpa3oBaHus pa3zpaboTaHa Ha
OCHOBE TIOJIOKEHUW U TpeOOBaHUN K pe3yabTaTaM OCBOCHHS OCHOBHOM 0Opa30oBaTeIbHOM
nporpammel, mpencraBieHHEbx B @I'OC COO, a takke ¢ yuéroMm denepalibHONH paboueit
nporpamMmbel BocnuTanus W KoHnenuuu mnpemnopaBaHus ydeOHOTOo mpenmera «Du3mka» B
oOpa3oBaTenbHBIX ~ OpraHm3ammsax Poccwiickoit ~ @Denepanuu, peaau3ylOIMX OCHOBHBIC
oOpa3oBaTesbHbIe IPOTPAMMBI.

[Iporpamma 1o ¢usuke onpenenser o0A3aTeIbHOE MPEAMETHOE  COJAEpKaHHE,
YCTaHABJIMBAET PEKOMEHAYEMYIO IOCJEI0BATEIbHOCTh W3YUYEHHUST TEM U pa3JiesioB y4yeOHOro
npeaMera ¢ y9€TOM MEXMPEAMETHBIX M BHYTPUIIPEIMETHBIX CBS3EH, JIOTUKH Y4eOHOTO
mporecca, BO3pacTHBIX ocoOeHHocTed oOywarommxcs. Ilporpamma mno Qusuke Aaér
MIpEJICTaBICHUE O LIENAX, COJAEp)KaHUU, 00IIel cTpaTernu oOyueHus, BOCIUTAHUS U Pa3BUTHUS
0o0yJaronmxcs cpecTBaMu yueobHoro npeamera «duznkay Ha yriayOaEHHOM ypOBHE.

N3ydyenne kypca @usuku yriayOiaEHHOTO YpOBHS IO3BOJIAET peaju30BaTh 3agadyu
npodeccnoHaIbHON OpHEHTAlUK, HAIpaBJIEHO Ha CO3JaHUe YCIOBHUN JUISl TPOSIBICHUS CBOMX
WMHTEJJIEKTYaJbHBIX W TBOPYECKUX CIOCOOHOCTEH KaXIbIM OOYy4aroIlMMCs, KOTOpbIe
HEOOXOIUMBI IS TPOAOJDKEHUS oOpa3oBaHMs B OpraHuM3alusax MpodeccrnoHaTbHOTO
00pa3oBaHus MO PA3INYHBIM (U3UKO-TEXHUUYECKUM U MHKEHEPHBIM CHEIIHATbHOCTSM.

B mporpamme mno ¢usuke OnpenessioTcs IUIAHUPYEMbIE pe3yiabTaThl OCBOCHMs Kypca
¢U3MKM Ha YpPOBHE CpeAHero ooOmero o0pa3oBaHUsS: JUYHOCTHBIE, METAaNpeIMETHEIE,
npeaMeTHBIC (Ha yriryOn€éHHOM ypoBHeE). HaydHO-MeTo1010THYeCcKOi OCHOBOM TSl pa3paboTKU
TpeOOBaHUN K JIMYHOCTHBIM, METANpPEIMETHBIM U IMPEIMETHBIM pe3yibTaTaM OOydyarolMXcs,
OCBOMBIIIMX MPOrpaMMy 1Mo (PU3MKE HA YPOBHE CpeIHEro oo1ero oOpa3oBaHus Ha yriayOaéHHOM
YPOBHE, SBJISIETCS CUCTEMHO-AEATEIbHOCTHBIA MOIXOI.

IIporpamma no ¢usuke BKIOYAET:

IUTAHUPYEMbIE pe3yJbTaThl OCBOCHUS Kypca (DU3MKM Ha YriayOl€HHOM YypOBHE, B TOM
qucyie IPeIMETHbIE Pe3yIbTaThl 0 ToAaM 00yUYeHHUs;

coJiepxkaHue yueoHoro npeamera «Pu3ukay 1o rogaM oOydeHus.

[Iporpamma no ¢u3uke MMeeT NPUMEPHBIM XapakTep U MOXKET ObIThb HCIOJIb30BaHA
YUUTEISAMH (PU3MKH [T COCTABJICHUS CBOUX PA0OUYMX MPOTPaMM.

[Iporpamma 1o (¢u3MKe HE CKOBBIBACT TBOPYECKYIO WHHUIMATUBY Yy4YUTEIeH U
IIPEJOCTaBISIET BO3MOXHOCTH JUISI pEIM3alUd  PA3IUYHBIX METOAMYECKMX IOJXOJ0B K
IIPenoiaBaHuio (U3UKKU Ha YriyOlNEHHOM YPOBHE IpPU YCIOBHUU COXPAaHEHMs O0s3aTeIbHOMN
YacTH COJEp KaHus Kypca.

dusmka Kak Hayka o Haubosee oOIIMX 3aKOHAX MPUPObI, BHICTYIAs B KAUECTBE YU€OHOTO
IpeaMeTa B IIKOJIe, BHOCUT CYILECTBEHHBIM BKJIaJ B CUCTEMY 3HAHUH 00 OKpYXarolleM MUpE.
HIkonbHBIH Kypc ¢(uU3MKM — cHCTEMOOOPa3yIOUIMi Ui €CTeCTBEHHO-HAYyYHBIX Y4eOHBIX
MIPEIMETOB, MOCKOJIbKY (PU3HUECKHE 3aKOHBI JIeXKAT B OCHOBE MPOIIECCOB U SIBJICHUM, H3y4aeMbIX
XuMuel, ouonoruelt, ¢guznyeckoit reorpadueil u actpoHomuen. Vcnosap3oBaHue M aKTUBHOE
npUMeHeHHe (U3NYECKUX 3HAHUN ONpEeAETHSIO XapakTep M OypHOe pa3BUTHE Pa3HOOOpPA3HBIX
TEXHOJIOTUI B cdepe SHEpreTHKH, TPAHCIOpPTa, OCBOEHHUS KOCMOCA, MOJYYEHHS HOBBIX
MaTepHalioB C 3aJaHHBIMU CBOiicTBaMu. M3ydyeHue (u3MKM BHOCHUT OCHOBHOM BKJIag B



(dbopMUpOBaHHE €CTECTBEHHO-HAyYHOW KapTUHBI MHUpa oOydaromierocs, B (OpMHpPOBaHHE
YMEHUH MPUMEHSTh HAy4YHBIA METOJ MO3HAHUS IIPU BBITIOJHEHUN UMM y4eOHBIX HCCIEIOBAHUM.

B ocHOBy kypca ¢u3UKM Ha ypOBHE CpeAHEro oOImiero o0pa3oBaHUs MOJIOKEH P UICH,
KOTOPBIE MOKHO paccMaTpUBaTh KaK IPUHILHUIIBI €0 OCTPOEHUS.

Hoea yenocmuocmu. B COOTBETCTBUM C HEN KypC ABJISIETCS JIOTMYECKHU 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX pa3zesioB (M3UKH, BKIIOYAET KaK BOMPOCHI KIACCHYECKOH, Tak U
COBPEMEHHOU (PU3UKHU.

Hoea cenepanuzayuu. B cooTBEeTCTBUM € HEMl Marepuan Kypca (U3UKH OObEIMHEH
BOKPYT (pu3mueckux Teopuil. Bemymmm B kypce siBisiercss (opMUpOBaHHE MPEICTABICHHHA O
CTPYKTYPHBIX YPOBHSIX MaT€pPUH, BELIECTBE U IOJIE.

Hoea cymanumapuzayuu. E€ peanuzanus npeanonaraeT UCHOJIb30BaHNE T'YMaHUTaApPHOTO
MoTeHIMana (pU3N4YEeCKON HayKH, OCMBICICHHE CBS3HM Pa3BUTHUS (PU3UKU C pa3BUTHEM OOIIECTBA,
a TaKkKe ¢ MUPOBO33PEHYECKHUMH, HPABCTBEHHBIMU U 3KOJIOTHYECKUMHU MPOOIEMaMH.

Hoea npuxnaonou nanpaenennocmu. Kypc ¢dusuku  yrayOn€HHOTO — ypOBHS
MIPENIOJIaraeT 3HaKOMCTBO C IIUPOKUM KPYrOM TEXHUUYECKUX U TEXHOJOTUYECKUX MPUII0KEHUN
M3YYEHHBIX TEOpHUil 1 3aK0HOB. [Ipu 3TOM paccmarpuBaroTcs Ha ypoBHE OOLIUX MPEACTaBICHUN
U COBPEMEHHBIE TEXHUYECKUE YCTPOUCTBA, U TEXHOJIOTHHU.

Hoea 3xonocuszayuu peanusyercs IOCPEICTBOM BBEACHUS 3JIEMEHTOB COJEp)KaHus,
MOCBAIIEHHBIX IKOJIOTMUECKUM MpoOiieMaM COBPEMEHHOCTH, KOTOpbIE CBS3aHbl C Pa3BUTHUEM
TEXHHUKH U TEXHOJIOTUH, a Takke 00CyXAeHUsI TPo0IeM palliOHAIBLHOTO MPUPOOIOJIb30BAHUS U
9KOJIOTMYECKOM 0€30MacHOCTH.

OcBoeHue coaepKaHus MporpaMmbl M0 (GU3UKE JOJDKHO OBITh MOCTPOCHO HA MPHUHIUIAX
CHCTEMHO-AEATEIbHOCTHOTO NoaxoAa. Jis pusnku peanusanus 3TUX IPUHIMIOB O0a3upyercs Ha
UCIOJb30BAHUU CaMOCTOSATENIBHOTO HSKCIEPUMEHTA KaK IOCTOSHHO JEeHCTBYOLIEro (akropa
yuebHOro mpouecca. /[l yrayOnéHHOro ypoBHA — 3TO CHUCTEMa CaMOCTOSITEIBHOTO
YUEHHUYECKOTO HKCIIEPUMEHTa, BKJIIOYAIOMIEr0 (DPOHTANbHBIE YUYEHHUYECKUE OIBITHI IPHU
M3y4eHUM HOBOIO Marepuana, jadopaTopHble paboTel M palboThl mpakTukyma. Ilpu sTom
BO3MOJKHBI JIBa criocoba peanu3auuu GU3HUECKoro npakTukyma. B mepBoM cityuae npakTMKym
npoBoautcs 6o B koHre 10 m 11 kmaccoB, OO mMOCE MEPBOrO0 M BTOPOTO TMOJYrOJAWH B
KaX/IOM M3 3TUX KjiaccoB. BTopoil crnocod — 3To mHTerpauus paboT NpakTHKyMa B CUCTEMY
na0opaTOpHBIX padoOT, KOTOPbIE NMPOBOAATCS B Ipoliecce U3ydeHus pasjena (temsl). Ilpu stom
1oJ1 paboTaMy MPaKTUKyMa MOHUMAETCS CAMOCTOSITEIbHOE UCCIIEI0BaHUE, KOTOPOE MPOBOAUTCS
10 PYKOBOJICTBY CBEPHYTOT0, 00001IEHHOTO BUa 6€3 MOIIaroBoi HHCTPYKLIUH.

B nporpamme no ¢usuke cucrema ydeHMYECKOIO 3KCIIEPUMEHTA, J1a00paToOpHbIX paboT U
IIPAKTUKyMa Mpe/ACTaBieHa €ANHBIM NepeyHeM. BbeiOop TeMaTHKH ISl 3TUX BUJIOB YYEHHYECKUX
IPAKTUYECKUX PabOT OCYILIECTBISAETCS Y4aCTHHUKaAMH 00pa3oBaTENBbHOIO Ipoliecca UCXOIs U3
0COOEHHOCTEH MOYpPOYHOIO IUIAHUPOBAHMS M OCHalleHus KaOuHeta ¢usuku. Ilpu sTom
oOecrieunBaeTcss OBJIaJIEHUE OOYYAIOIIMMHUCA YMEHUSIMH IPOBOJUTH MNpsIMbIE M KOCBEHHbIE
U3MEPEHHUs, UCCIEN0BaHMs 3aBUCUMOCTEN (DM3NYECKUX BEIWYMH M TOCTAHOBKY OIBITOB IO
IIPOBEPKE MPEIIOKEHHBIX TUIIOTES.

bonpiioe BHUMaHUE yAENAETCS PELICHUIO PACYETHBIX M Ka4eCTBEHHBIX 3aj1ad. [Ipu sTom
JUI1 pacu€THBIX 3a7ad IPUOPUTETOM SIBIIIOTCS 3aJa4yM C SBHO 3aJaHHON M HESABHO 3aJaHHOMU
¢u3n4ecKoil MOJIEINbIO, MO3BOJISIONINE TPUMEHATh U3YyUEHHbIE 3aKOHBI U 3aKOHOMEPHOCTH Kak
U3 OJIHOTO paszfenia Kypca, TaK U MHTETpUpys NPUMEHEHHE 3HaHWM U3 pas3HbIX pasnaenos. s
Ka4eCTBEHHBIX 33/1a4 TNPHOPUTETOM SABIAIOTCS 3a/JaHUsl Ha OOBsICHEHHE/NpecKa3aHue



NpoTeKaHus (PU3NUYECKUX SBJICHUN M MPOILIECCOB B OKPYKAIOIIEH >KU3HM, TpeOyrolue BbiOopa
¢bu3nvecKoi MOEH I CUTYalluU PAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpeboBanmsiMu PI'OC COO k MaTepualbHO-TEXHUYECKOMY
o0ecrieyeHnI0 y4yeOHOTO Tporecca Kypc (U3MKH YriIyOJIEHHOTO YPOBHS Ha YPOBHE CPEIHETO
oOmiero oOpa3oBaHUS JOJDKEH HM3y4aTbCs B YCIOBHAX IPEIMETHOTO KabuHeTta. B kaOunere
(GU3UKK TODKHO OBITh HE00X0AUMOE Tab0opaToOpHOE 000PYIOBAHKE AJIS BHIIOJIHEHUS YKa3aHHBIX
B IporpamMme 1o (U3MKE YIEHHUYECKHUX OIBITOB, Ja00OpaTOPHBIX paboT W paboT MpaKTHKyMa, a
TaKXe JEMOHCTPALMOHHOE 000pyI0BaHUE.

JemoHcTpaioHHoe o0opynoBaHue (QOpMUPYETCS B COOTBETCTBHU C MPUHIUIIOM
MUHUMAaJIbHON TOCTATOYHOCTH U 00ecredyrBaeT MOCTAHOBKY IMEPEUMCIIEHHBIX B IpPOrpaMMme IO
(¢u3MKe KIIYEBBIX JEMOHCTpAalUUi Ui HCCIENOBAaHHUS H3y4aeMbIX SIBJICHHI M IPOIIECCOB,
SMITUPUYECKUX U PYHIaMEHTAIBHBIX 3aKOHOB, UX TEXHHUECKUX TPUMEHEHHIA.

JlaGoparopHoe o0opynOBaHUE UIsl YYEHHMUECKHUX INPAKTUYECKHX paboT Gopmupyercs B
BUJIE TEMAaTUYECKUX KOMIUIEKTOB U OO0ECIeYMBaeTCsl B pacuéTe OJHOTO KOMIUIEKTa Ha ABYX
oOyuatoniuxca. TeMmarnyeckue KOMIUIEKTHI J1IaDOpPaTOpPHOTO 0OOPYIAOBaHMS JOJKHBI OBITh
MOCTPOEHBl Ha KOMILJIEKCHOM HCIOJIb30BaHUHM AHAJOTOBBIX W LU(POBBIX MpUOOPOB, a TaKkKe
KOMIBIOTEPHBIX U3MEPUTEIBHBIX CHCTEM B BUJE IIU(PPOBBIX JIAOOPATOPHIA.

OCHOBHBIMH LEJSIMU U3Yy4eHUS (PU3UKHU B 00IIeM 00pa30BaHUM SIBIISIFOTCS:

(hopMHpOBaHHE UHTEpPECA U CTPEMIICHUS 00YJarOIIMXCsl K HAYYHOMY M3Y4EHHUIO IPUPOIbI,
Pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPYECKHX CIIOCOOHOCTEI;

pa3BUTHE TPEACTABICHUH O HAydYHOM MeETOoJleé TMO3HaHusi U  (popMHpoBaHHE
HCCIIEI0BATENILCKOTO OTHOIIEHUS K OKPY)KAIOLIUM SIBIICHUSIM;

(bopMUpOBaHME HAYYHOTO MHPOBO33PEHMs KaK pe3yibTaTa M3y4eHUs OCHOB CTPOEHUS
Matepuu U (yHIaMEHTAIbHBIX 3aKOHOB (DH3UKH;

(dbopMupoBaHUE YMEHHMH OOBSCHATH SIBIEHUS C UCIOJIb30BAHUEM (PU3MUECKUX 3HAHUHA U
Hay4HBIX JI0Ka3aTeJIbCTB;

(dbopMupoBaHME NPEACTaBICHUNH O POJM (U3MKU Al Pa3BUTHUS JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIi;

pa3sBUTHE MPEACTaBIEHUH O BO3MOXHBIX c¢epax Oyaymed mnpodeccuoHaIbHON
NeATeNbHOCTH, CBS3aHHBIX C (U3UKOHM, IMOArOTOBKA K JajbHeilleMy OOyuYeHHIO B 3TOM
HalpaBJICHUN.

JlocTiwkeHne 3TUX Lened oOecrneunBaeTcs pelIeHHeM CIEAYIOIIMX 3aJad B Ipolecce
u3yudeHus Kypca GU3UMKU Ha YpOBHE CpellHero oouiero o0pa3oBaHusi:

npuoOpeTeHue cucTeMbl 3HaHUH 00 00X (PU3MUYECKHX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOpUsX, BKIIOUAs MEXAHUKY, MOJIEKYSIPHYIO (PU3HKY, 3JEKTPOJIMHAMUKY, KBAHTOBYIO (DPU3UKY
U 3JIEMEHTBI aCTPOPU3HKH;

(dbopMupOoBaHHE YMEHUH PUMEHATh TEOPETUUECKUE 3HAHUS A1 OOBSICHEHUS (PU3NYECKUX
SIBJICHUH B IPUPOJE U JUISL IPUHATHUS NIPAKTUUECKUX PEIICHUH B IOBCEIHEBHOM XKU3HH;

OCBOEHHE CIIOCOOOB pelIeHUs PA3IMYHBIX 33a]au C SIBHO 33/JlaHHON (pU3HUECcCKON MOJENbIO,
3aja4y, MOJPa3yMEBAIOIIMX CaMOCTOATENIBHOE CO3AaHuEe (QU3UUECKOW MOJeNnu, a/JeKBaTHOU
YCJIOBHSM 33J1auM, B TOM YHCJIE 33a]]a4 MHKEHEPHOT'O XapaKTepa;

MOHUMaHUe (PU3MYECKMX OCHOB M TPHHIMIIOB JEHCTBHS TEXHUYECKUX YCTPOMCTB M
TEXHOJIOTHYECKUX MPOLIECCOB, X BIUSHUS Ha OKPYXKAIOILYIO Cpey;

OBJIAZICHUE METOJaMHU CaMOCTOSATENBHOIO IUIAHUPOBAHHUS M MPOBEACHUS (U3NYECKUX
SKCMIEPUMEHTOB, aHalIM3a W MHTEepIpeTanuy HWHQPOpMaluu, ONpeAeTeHUs JTOCTOBEPHOCTU
MOJIy4EHHOTO Pe3ysbTara;



CO3/IaHUE YCJIOBUW JUISI PA3BUTHUSL YMEHUM MPOEKTHO-UCCIEA0BATEIBCKOM, TBOPUYECKOM
NEeSITENIbHOCTH;

pasBuTHE HHTEpeca K cepaM npodeccnoHAILHOM NesSTeIbHOCTH, CBSI3aHHOU C (PU3UKOH.

B cootBerctBun ¢ TpeboBanusmMu PI'OC COO yrnyOnéHHBI YpOBEHb H3Y4EHUS
yaeOHOTO TIpenMera «Du3WKa» HA YPOBHE CpEIHEro OO0Iero o0pa3oBaHHs BBIOMpAETCS
00yJaromuMuCs, TUIAHUPYIOUIUMH TPOJOJDKEHHE O0pa30BaHMs MO CIIEHUAIBHOCTSIM (PHU3HKO-
TEXHUYECKOTO MPOQHIISL.

Ha usydenne pusuku (yriryOon€HHBINM ypOBEHB) Ha YPOBHE CPEAHETO 00IIero 00pa3oBaHus
otBoautcs 340 gacos: B 10 kimacce — 170 vacoB (5 wacoB B Henenmo), B 11 kimacce — 170 vacos (5
4acoB B HEJICIIIO).

[Ipennaraemslii B mporpamme no (pusuke nepeueHb J1adopaTOPHBIX U MPAKTUYECKUX padboT
SBJIIETCS PEKOMEHJOBAaHHBIM, YUYMTEIb JEJIaeT BBHIOOp IMpPOBENEHHS JTa0OpaTOPHBIX pPadOT U
OTIBITOB C YYETOM MUHIUBUAYAIBHBIX 0COOEHHOCTEN 00yUaromInXcs.

COJAEP)KXAHUE OBYYEHMUSA

10 KJTIACC

Pa3nen 1. Hay4Hblil MeTO O3HAHUS NPUPOABI.

O®uznka — (yHIaMeHTalbHasg Hayka o mpupoje. HaydHblii MeTon MO3HaHMS U METOJbI
HCCIIeTIOBAHUS (PU3NUCCKUX SIBIICHUH.

DKCIIEpUMEHT M TEOPHUs B TpoOIecce MO3HAHUS MpUpo sl HabmoeHre n SKCIepUMEHT B
buzuke.

CriocoOb1 n3mMepeHus: GU3NYECKUX BEJIMYMH (AaHAIOTOBBIE U U(PPOBBIE U3MEPUTEIHHBIC
MPUOOPHI, KOMIIBIOTEPHBIC TATYMKOBBIE CUCTEMBI).

[TorpemnocTn n3MepeHnii PU3NIECKUX BEHMUUH (A0COIOTHAS M OTHOCUTEIbHAS).

MogenupoBanue (HU3MIECKUX SBJICHHUN U MPOIECCOB (MaTepHaiibHas TOYKa, aOCOJIOTHO
TBEpIOE TeJO0, UaeaabHas )KUIKOCTh, HICaTbHBIN Ia3, TOUCUHbIH 3apsn). ' unoresa. duznueckuit
3aKOH, TPAHUIIBI €r0 TPUMEHUMOCTH. Pu3nyeckas Teopusi.

Ponp u mecto ¢usuku B (HopMHpOBaHMM COBPEMEHHOH HaydyHOW KapTUHBI MHUpa, B
MPAKTUYECKOUN ACATEILHOCTH JIFOICH.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomel, npaKmuKym.

N3mepenue cuibl TOKa W HampsDKEHUS B IENMHM TMOCTOSIHHOTO TOKa MPH TOMOIIU
aHAJIOTOBBIX U IU(PPOBBIX U3MEPUTEIBHBIX TPUOOPOB.

3HakoMcTBO ¢ 1MGpoBoil taboparopueit nmo ¢usuke. [Ipumepsr nusmepenus: pusmueckux
BEJTMYMH IIPH MOMOIIY KOMITbIOTEPHBIX JATYHKOB.

Pazpena 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannyeckoe ABMKeHHE. (OTHOCUTEIBHOCTh MEXaHWYecKOTo JBmkeHHs. Cucrema
OTCYETA.

[Ipsmas u oOpaTHas 3a7a4u MEXaHUKH.

Paguyc-BekTop MarepHalbHOM TOYKH, €ro MPOEKIHUH Ha OCU CHUCTEMBbl KOOPIHMHAT.
Tpaexropus.

[Tepemenienue, ckopocTh (CpedHsisi CKOPOCTb, MTHOBEHHAasi CKOPOCTb) M YCKOpPEHHE
MaTepHUaTbHOW TOYKH, UX MPOEKIIMU HA OCH CHCTeMbI KoopauHat. Clio)KeHHe MepeMenieHrui 1
CII0KEHHE CKOPOCTEH.



PaBHOMEpHOE M PAaBHOYCKOPEHHOE MPSIMOJIMHEWHOE JBM)KEHUE. 3aBUCUMOCTh KOOPIUHAT,
CKOPOCTH, YCKOPEHUS U IYTH MaTePUAITBHON TOYKH OT BPEMEHH U UX rpaduku.

CBoOoHOE TameHue. YCKOpeHue cBOOOJHOTO majeHwus. J[BrkeHue Tena, OpOolIeHHOTro
MOJ] YIJIOM K TOPU30HTY. 3aBUCMMOCTh KOOPJIMHAT, CKOPOCTU U YCKOPEHUSI MaTepUAIbHOM TOUKHU
OT BPEMEHH U UX rpapuKu.

KpuonuHueiiHoe aBuxkeHHE. J[BUKEHUE MAaTEPUAIbHOW TOYKH IO OKPY>KHOCTHU. YTJOBas U
nuHeiHas ckopocth. Ilepwon m wactora oOpamenus. LleHTpocTpemuTensHoe (HOpMaIbHOER),
KacatelbHOE (TaHTCHIIMAIIBHOE) U MIOJTHOE YCKOPEHUE MaTepUaIbHOM TOUKH.

TexHuyeckue yCTpOMCTBA W TEXHOJOTMYECKUE TMPOLECCHI: CHUIOMETP, ABHKECHHUE
CHaps/IOB, LIETMHbBIE, IIECTEePEHYATHIC U PEMEHHBIE MepeIauH, CKOPOCTHBIE JTU(THI.

Jemoncmpayuu.

Moenps cuCTEMBI OTCUETA, HILTIOCTPAIUMA KHHEMATHYECKUX XapaKTEPUCTUK JIBUKEHUS.

Crioco0bl uccne0BaHus ABUKCHU.

NnmrocTpanus npeeapHoro nepexoia i i3MepeHrne MrHOBEHHOM CKOPOCTH.

[IpeobpazoBanue ABMKEHUI C HCTIOIB30BAaHUEM MEXaHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3peKEHHOM MPOCTPAHCTBE.

HaGnronenue nemxenus tenaa, OpOIIeHHOTO MO/ YTIJIOM K TOPH30HTY ¥ TOPU30HTAIBHO.

HanpaBnenue ckopoCcTH Ipu ABMAKEHHUH MO OKPYKHOCTH.

[IpeobpazoBanue yriioBoi CKOPOCTH B PEIyKTOPE.

CpaBHEHHE TyTEH, TPAEKTOPHIL, CKOPOCTEN NIBHXKEHUS OJTHOTO M TOTO € TeJla B pa3HbIX
CHCTEMAaX OTCYETA.

Yuenuueckuit sxkcnepumenm, nadvopamopuvie padbomot, nPAKMUKyM.

N3yuenne HepaBHOMEPHOTO ABUKEHUS C LIEJIBIO ONPEEIICHUS] MTHOBEHHOM CKOPOCTH.

N3mepeHnne yckopeHus IMpH MOPSIMOJIUHEHHOM PpPAaBHOYCKOPEHHOM JBWKEHHHU 11O
HAaKJIOHHOM TUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHU NMPU PAaBHOYCKOPEHHOM JBUKEHUU.

N3mepenue yckopeHus: cCBOOOTHOTO MaieHus: (PEKOMEHI0BAHO KCIOJIb30BaHUE HU(PPOBOH
1a00paTOPUH).

N3ydenue nBuxeHUs Tena, OpOLIEHHOrO ropu3oHTanbHO. [IpoBepka runoressl o mpsMoi
MPONOPLUUOHATBHON 3aBUCHMOCTH MEXAY AATBHOCTBIO MOJETA U HAYAJIbHOM CKOPOCTHIO TEIa.

N3yuenue nBukeHus Tea N0 OKPYKHOCTU € OCTOSIHHOW IO MOJIYJIFO CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH IepHOJa OOpalleHHs KOHMYECKOro MasTHHKa OT €ro
rapameTpoB.

Tema 2. lunamuxa.

IlepBoiii 3akoH HbtoToHa. MHEepumanbHbie cUCTEMBbI OTCUETa. [[pUHITMIT OTHOCUTEILHOCTH
lanunes. HennepuuanbHbie CUCTEMBI OTCUETA (OTIpEACTICHUE, IPUMEPHI).

Macca Tena. Cuna. [lpuHuun cynepno3uuuu cuil.

Bropoii 3akon HeroTOHA 1j11 MaTepuaibHON TOUKH.

Tperuii 3akoH HproTOHA U151 MaTEpUAIbHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUSI. DKBUBAJIEHTHOCTh IPABUTALIMOHHOM U MHEPTHOM MacChl.

Cuna TsbKecTH. 3aBUCHMOCTh YCKOPEHHs CBOOOJHOTO TaJeHUs OT BBICOTHI HaJ
MOBEPXHOCTHIO MJIAHETHl M OT reorpaduueckoil mupoTsl. J[BikeHHe HEOECHBIX Tem M HX
cnyTHUKOB. 3akoHbl Kemepa. [lepBas kocMudeckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec tena, 1BHKyIIErocsi ¢ yCKOpEHUEM.



Cuna tpenus. Cyxoe Tpenue. Cuna TpeHUS CKOJBXKEHUS M CHJIA TPEHUS TOKOS.
Koadduiment tpenus. Cuiia COnmpoTHBICHUS TPU ABWKCHUU Tella B JKHIKOCTH WM Tasze, e
3aBUCHUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO ABM)KECHUS.

Hasnenue. ['unpocrarnueckoe nasienue. Cuna Apxumena.

Texnuueckre yCTpOHWCTBA M TEXHOJIOTHYECKUE TMPOIECCh: TOIIUITHUKH, JIBIDKCHHE
HCKYCCTBEHHBIX CITYTHHKOB.

Jemoncmpayuu.

HaGnronenue aBuxeHus Tea B MHEPIUAIBHBIX M HEMHEPLIMAIBHBIX CHCTEMaX OTCUETa.

[IpyuHIHAII OTHOCUTEIIBHOCTH.

Kauenne naByx IWIMHIPOB MM IIApOB PAa3sHOW MacChl C OJIMHAKOBBIM YCKOPEHHEM
OTHOCHUTEJIbHO HEUHEPIIUAIBHOM CHCTEMBI OTCUETA.

CpaBHeHUE paBHOJCHCTBYIONIEH MPUIOKEHHBIX K TETY CHJI C IPOU3BEICHUEM MacChl Tela
Ha €ro YCKOpPEHHE B MHEPLMAILHONW CUCTEME OTCUETA.

PaBeHCTBO cuil, BO3HUKAIOUIUX B PE3yJbTaTe B3aUMOAECHCTBUS TeEl.

N3mepenne Macc no B3auMO/ICHCTBHIO.

HesecomocTs.

Bec Tena npu yckopeHHOM NObEME U Na/ICHUU.

[HenTpoOE)KHBIE MEXaHU3MBI.

CpaBHEHHE CHIT TPEHUS TTOKOsI, KaUE€HUS U CKOJIBLKCHUSI.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomel, npakmuxym.

N3mepenue paBHOJEMCTBYIOIIEH CUJT PU ABMXKEHUU OpycKa 10 HAaKJIOHHOM IIIOCKOCTH.

[IpoBepka TUMOTE3bl O HE3aBUCUMOCTH BPEMEHM IBWKEHHUS Opycka MO HaKIOHHOU
IJIOCKOCTH Ha 33/IaHHOE PACCTOSIHUE OT €r0 MacChl.

HccnenoBanue 3aBUCHUMOCTH CHJI YIPYTOCTH, BO3HHMKAIOMIMX B MPY)KMHE U PE3UHOBOM
oOpasiie, oT ux aedopmariuu.

N3ydenue nBuKEeHHs] CUCTEMBI T€JI, CBSI3aHHBIX HUTBIO, IEPEKUHYTOM uepe3 JErkuii OJI0K.

N3mepenue xkoddduiirienTa TpeHUs M0 BEJIUYMHE YII0BOro koddduiinenta 3aBUCUMOCTH
Frp(N).

UccnenoBanue ABwkeHHs OpycKka 10 HAKJIOHHOM IUIOCKOCTH C IEepEMEHHBIM
ko3 urmeHToM TpeHwusI.

W3yuenue nBukeHHs rpy3a Ha Baly C TPEHHEM.

Tema 3. Cmamuka meépoozo mena.

AbcomoTHO TBEpAOE Teno. [locTynaTenbHOe U BpalaTelibHOE JBIKEHHUE TBEPAOTO Tena.
MoMeHT cuiibl OTHOCUTENBHO ocu BpauieHus. [lneuo cumbl. CroxkeHue Cuil, TPUIOKEHHBIX K
TBEpAOMY Teny. LleHTp TsxecTu Tena.

YcnoBus paBHOBecHs TBEPJIOTO TeEA.

YcToitunBoe, HeycToiuKMBOE, Oe3pa3TuYHOE paBHOBECHE.

Texnuueckre yCTpOWCTBA WM TEXHOJIOTUYECKUE MPOLECCHI: KPOHIITEHH, CTPOUTEIbHBIN
KpaH, peméTyarbie KOHCTPYKIIMH.

Hemoncmpayuu.

VYcnoBus paBHOBeCHS.

Bunsl paBHOBecHsL.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKmuxym.

HccnenoBanue yciioBui paBHOBECHS TBEPAOIO TeJA, UMEIOLIETO OCh BPALLIEHUS.

KonctpynpoBanue KpoOHIITEHHOB U Pacu€T CUJI YIIPYrOCTH.

N3ydeHne ycTOHYMBOCTU TBEPIOTO TEJA, UMEIOIIETO IUIOIIA/Ib OTIOPHI.



Tema 4. 3akonvi coxpanenusn 6 mexanuxe.

NMnynsc mMaTepuallbHOM TOYKH, CUCTEMBl MaTEpPHANBHBIX TOYeK. L[eHTp Macc cucreMbl
MaTepuaibHbIX TOUYEK. Teopema 0 IBUKEHUH LIEHTPa Macc.

NMnynbc cviibl M1 M3MEHEHUE UMITYJIbCa TENA.

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE nBHOKEHUE.

MoMeHT umMmIynbca MarepuaibHOM TOYkM. [IpencraBieHne O COXpaHEHMHM MOMEHTa
HMITYJIbCA B IEHTPAJIbHBIX HOJIAX.

Paborta cuiel Ha MajgoM W Ha KOHEYHOM nepememnieHud. [ paduyeckoe mpenacraBieHue
pabOThI CHITHI.

MOonIHOCTH CHIIBL.

Kunernueckass sHeprus mMatepuaibHOW TOUYKU. TeopeMa 00 M3MEHEHMHM KHHETHYECKOU
SHEPIrUH MaTEPUAILHON TOUYKH.

[loTeHnManpHbIle U HEMOTEHIHMAIBHBIE CWibl. [loTeHnmanbHas sHeprud. [loTeHnmanbHas
SHEeprus ynpyro aegopmMupoBaHHOM MpyxuHbl. [loTeHIMaNbHAs HEPrUs Telaa B OJHOPOJAHOM
rpaBUTAllMOHHOM TToJie. IloTeHnnanbHas sHEprus Tena B TPAaBUTALIMOHHOM II0JIE OJHOPOJIHOTO
mapa (BHYTpU U BHe 11apa). Bropas kocMuueckasi ckopocth. TpeThsi KocMHuueckas CKOPOCTb.

CBs13b pabOTHI HEMOTEHIMAJIBHBIX CHUJ C U3MEHEHHUEM MEXaHHYeCKOM SHEePIUu CUCTEMBbI
TeJl. 3aKOH COXPAHEHMSI MEXaHMYECKOUN SHEPIHH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

VpaBHeHnue bepHymm s uACaIbHOM KUJIKOCTH Kak CJIEACTBHE 3aKOHA COXPaHEHUS
MEXaHUYE€CKOW SHEPTUH.

TexHnueckre yCTpOMCTBA M TEXHOJIOIMYECKUE IPOLIECCHI: JIBHKEHHUE PAKET, BOJOMET,
KOMEp, MPYKHUHHBINA MUCTOJET, THPOCKOTI, (PUT'YpHOE KaTaHUE Ha KOHbKAX.

Hemoncmpayuu.

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBMXKEHUE.

N3mepeHune MOIHOCTH CUITBL.

N3menenue sHEpruu Tea npu COBEpPIICHUN PabOTHI.

B3anMHble npeBpaleHns KWHETUYECKOW M NOTEHLMAIbHOW HEPruil Mpu JEHCTBUM Ha
TEJIO CUJIBI TSIKECTH U CWIIbI YIIPYTOCTH.

CoxpaHeHue dHepruu npu cBOOOJHOM a/ICHUU.

Yuenuueckuii sxkcnepumenm, nadopamopuvie pabomot, nPAKMUKYM.

N3mepenue umnynbsca Tena no TOpMO3HOMY IYTH.

N3mepenue cuiibl TATH, CKOPOCTH MOJIEIH AIEKTPOMOOUIISI U MOIIHOCTH CHJIBI TSTH.

CpaBHEHHME U3MEHEHMS UMITYJIbCa TEJla C UMITYJIbCOM CHJIBL.

HccnenoBanue coxpaHeHUs: UMITyJIbCa PU YIPYTOM B3aUMOJICHCTBUM.

N3mepeHne KUHETUYECKOW 3HEPTUH Tella 0 TOPMO3HOMY ITYTH.

CpaBHEHHE U3MEHEHUS MOTEHIUAIBbHOM SHEPT U MPYXKHUHBI C pabOTOM CHIIBI TPEHHUS.

Omnpenenenne paboOThl CHIIBI TPEHUS MPU IBUKEHUH TeJla 10 HAKJIOHHON TIOCKOCTH.

Paznen 3. MosekynasipHasi pU3MKa M TEPMOJHHAMHKA.

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYUECKOU MeoPpUL.

OCHOBHBIE TOJIOKEHUST MOJIeKyIsipHO-KuHeTHueckoir Teopun (MKT), ux omnbiTHOE
obOocHoBanue. uddy3us. bpoyHoBckoe nBmxenue. Xapakrtep ABIKEHHS M B3aUMOJCHCTBUS
qacTull BerecTBa. MoJenu CTpOeHUs ra3oB, )KUJIKOCTEH U TBEPJBIX TeNl U OOBSICHEHUE CBOWCTB



BEILIECTBA HAa OCHOBE 3TUX Mojeied. Macca u pasmepbl Mojekyn (atomoB). KommdectBo
BemiectBa. [loctosinnas ABoraapo.

TennoBoe paBHoBecue. Temmeparypa m cmocoObl e€ m3mepenus. lllkama temmepatyp
Llenbcus.

Mopnens uaealbHOTO Tra3a B MOJIEKYJIIPHO-KMHETHUECKOM TEOpUHU: YacTHIbl rasa
JBUKYTCSI XaOTUUECKU U HE B3aUMOJIEUCTBYIOT JIPYT C JPYTOM.

l'azoBbie 3akoHbl. YpaBHeHue MenaeneeBa—Kianelipona. AOcontoTHas TeMIiieparypa
(ikana Ttemnepatyp KensBuna). 3akon J[anprona. M3omporecchl B HIealbHOM rase cC
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. | paduueckoe mpeacTaBieHne U30MPOILIECCOB: N30TEPMa,
n30x0pa, u3obapa.

CBsi3p MeXIy [JaBJICHUEM U CpeAHEeW KHHETHYEeCKOW JSHeprueil MoCTynaTelbHOTO
TEIUIOBOTO JIBUYKEHUS MOJIEKYNl HJA€aIbHOro Ta3a (OCHOBHOE YpaBHEHHME MOJIEKYJISPHO-
KHHETUYECKOM TEOPUU UACATTHHOTO ra3a).

Csi3b  aOCONIOTHOM  TemmepaTrypbl TEPMOJMHAMHYECKOM CHCTEMBI CO  CpeaHel
KMHETUYECKOM SHEPrUel MOCTYNaTENbHOTO TEIUIOBOTO JIBUKEHHUS €€ YaCTHLL.

Texnuyeckue ycTpoilcTBAa M TEXHOJIOTMYECKHE TIPOIIECCHI: TEPMOMETp, OapoMeTp,
MOJIyueHHuEe HAHOMAaTepHaJIoB.

emoncmpayuu.

Monenu 1BUKEHHUS 4aCTHUI] BEIIECTBA.

Mogenb OpOyHOBCKOTO JIBHKCHHUSI.

Buneoponuk ¢ 3anuchio peaibHOro OpOYHOBCKOTO JIBUKEHUSI.

Judbdysust sxuakocTei.

Monens onbiTa LlTepHa.

[Iputskenue MOJIeKyI.

Mogenu KpUCTAIIIMYECKUX PEHIETOK.

Habmonenue u riccnenoBanne U30MpoIIeCcCOB.

Yuenuueckuit sxkcnepumenm, nadopamopnuvie padomul, PAKMUKYM.

HccnenoBanue mpolecca yCTaHOBIIEHUS TEIUIOBOTO PABHOBECHUS MPH TEIJIOOOMEHE MEKITY
ropstieil ¥ X0JOJHOM BOJOM.

N3ydyenune wu3zoTepMHUECKOro mporecca (pPeKOMEHJOBAHO HCIOIb30BaHHEe LU(POBOH
1a00paTOPUH).

N3yuenune n30xopHOro npoiecca.

N3ydenue nzobapHOTO IpoIecca.

[IpoBepka ypaBHEHUS] COCTOSIHUSL.

Tema 2. Tepmoounamuka. Tennosvie mawtunbl.

TepmoanHamuyeckast (TD) crucTeMa. 3amanue BHEIITHUX yCIIOBUU s
TepMOJMHAMUYECKOM  cucTeMbl. BHemHue u  BHyTpeHHHe napamerpbl. [lapamerpsl
TEPMOJMHAMUYECKON CUCTEMBl KaK CPEJHUE 3HAUECHMs BEJIMYUH, OMHUCHIBAIOIINX €€ COCTOSIHHUE
Ha MUKPOCKOITUYECKOM YPOBHE.

Hynesoe nauano tepmoauHamuky. CaMONpOM3BONIbHAS PeNlaKcalus TEPMOJINHAMUYECKON
CUCTEMBI K TEINIOBOMY PaBHOBECHIO.

Mopnens uAeanbHOrO rasa B TEPMOJMHAMUKE — CHUCTEMAa YPaBHEHMH: YpaBHEHHE
MenneneeBa—Kitanelipona U BbIpaK€HHE JUIsl BHYTPEHHEH JHEPrUH. Y CIOBHUS NPUMEHUMOCTU
9TOM MOJENN: HHU3Kasg KOHIIEHTpalMsl 4YacTULl, BBICOKHME TeMIEpaTypsl. Brlpaxenue mis
BHYTPEHHEHN 3HEPTUH OJJHOATOMHOT'O MI€aJIbHOIO Irasa.

KBa3ucratnueckne u HECTaTUUECKUE TIPOLIECCHI.



OneMenTapHas paboTa B TepMoauHaMuKe. Beraucienue paboTsl 1o rpaduky mpoiecca Ha
pV-auarpamme.

Tennomnepenaya Kak crnoco0 HM3MEHEHUS BHYTPEHHEW SHEPruM TEPMOIMHAMUYECKOMN
crcTeMbl 0e3 coBepIeHus: paboThl. KOHBEKIINS, TEIIONPOBOHOCTD, U3TyUYeHHE.

KomnuectBo Ttemnotel. TemnoéMKOCTh Tena. YIenbHAasT U MOJSIPHAs TEIUIOEMKOCTH
BEIIECTBA. YpaBHeHHE Maiiepa. YenpHas TEIUIOTa CropaHus ToIUiMBa. Pacuér konuvecTBa
TEIUIOTHI IpH Terionepenaye. [lonstue 06 annadbaTHoM mpoiiecce.

[lepBrrit 3akoH TepMoaAMHAMHKH. BHyTpeHH:s sHeprus. KomuuecTBo TemioTsl u padora
KaK Mepbl U3MEHEHMSI BHYTPEHHE!N 3HEPTUH TEPMOAMHAMUYECKON CUCTEMBI.

BTopoii 3akOH TEpMOJMHAMHMKH JJIi PABHOBECHBIX IMPOLIECCOB: YEPE3 3aJaHHOE
PaBHOBECHOE COCTOSIHHE TEPMOJUHAMHYECKON CHUCTEMBI NPOXOJUT €IUHCTBEHHAasl ajauadara.
AOcouroTHas TeMIiepaTypa.

Bropoii 3ak0H TepMOAMHAMUKH JJIsl HEPABHOBECHBIX MPOIIECCOB: HEBO3MOXKHO IEpeaaTh
TEIJIOTy OT Oojiee XO0JIOMHOTO Tena K Ooisiee Harperomy 0Oe3 kommencanuu (Kmaysmyc).
HeobpaTumocTh TpUpoIHBIX TIPOLIECCOB.

[Tpuniumner gerictBus TermmoBbix MamuH. KIT/I.

MakcumanbHoe 3HaueHue KIT/. [uxn Kapho.

DKOJIOTHYECKHE aCMEKThl UCIOJIb30BaHUS TEIUIOBBIX JBHUrateneid. TemnoBoe 3arpsi3HeHue
OKpY)Karollenl Cpeibl.

Texnuyeckue ycTpoiCTBa M TEXHOJOTMUYECKHE MPOLECCHI: XOJOIMIBHUK, KOHAUIIUOHED,
IU3eNbHBIA M KapOIOpaTOpHBIM JBUTATENH, MapoBas TypOMHA, TNOJYYEHHE CBEPXHU3KHX
TeMIleparyp, YTWIM3AlUS «TEIUVIOBBIX» OTXOJIOB C HCIIOJIb30BAHMEM TEIJIOBOIO Hacoca,
YTUIN3alKs OMOOPTraHUYEeCKOTO TOTUIMBA U1l BEIPAOOTKH «TEIIOBOM» U 3JIEKTPOIHEPTHH.

Hemoncmpayuu.

N3menenue temnepatypsl pH ainadaTHYeCKOM pacIIMpEHUH.

Bo3nymiHoe orauao.

CpaBHeHUE YAENbHBIX TEINIOEMKOCTEH BEUIECTB.

CriocoObl U3MEHEHUSI BHYTPEHHEH 3HEPTUu.

HccnenoBanue annabaTHoro mporecca.

KommbroTepHble MOI€ M TEIJIOBBIX ABUTATENCH.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomel, npaKmuKym.

N3Mepenne yaenbHOM TEemI0EMKOCTH.

HccnenoBanue mpoiecca OCTHIBaHUS BEIIECTBRA.

HccnenoBanue annabaTHOro mporecca.

N3ydeHne B3aMMOCBSI3U DHEPIHH MEXMOJEKYISIPHOTO B3aUMOJEHCTBUSA U TEMIIEpaTyphbl
KHUIICHUS KUJKOCTEH.

Tema 3. Azpecamnsie cocmosanusn eeuwjecmea. Dazosvie nepexoowl.

[TapooOpazoBanue u KoHaeHcanus. McmapeHne U KWUIEHHE. YJIENbHasg TemIoTa
napooOpa3oBaHUsL.

Hacpiennsle 1 HeHachlllleHHble mnapbl. KadecTBeHHass 3aBUCUMOCTh IJIOTHOCTH M
JABJICHHUS HACBIIIEHHOTO Tapa OT TEMIEpaTyphl, UX HE3aBUCUMOCTb OT 00bEMa HACHIIIEHHOTO
napa. 3aBUCUMOCTb TEMIEPATYPHI KUIIEHUS OT IABJIE€HUS B )KUIKOCTH.

BrnaxxHocTh Bo3yxa. AGCOMIOTHAS U OTHOCUTEIbHAS BIa)KHOCTb.

Tsépnoe teno. Kpucrannuueckue u amopgHbie Tena. AHU30TPONUS CBOWCTB KPUCTAILIOB.
[TnaBneHue u KpucTauM3amus. Y aenbHas TeroTa miasieHus. CyonuMmanus.



Hedopmarnuu tBEpHOro Tenma. Pacrskenuwe u cxkatue. Cnsur. Monyne FOnra. Ilpenen
yIpyrux aedopmaruii.

TemoBoe paciMpeHne KUAKOCTEH U TBEPABIX Tel, 00BEMHOE U JIMHEHHOE paclIupeHHE.
AHTapMOHU3M TEIIOBBIX KOJEOAHWH YaCTHUI] BEIIECTBA KaK MPUYMHA TEIUIOBOTO PACIIMPEHUS
Ten (Ha KaYECTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEPruM B (Pa30BBIX IMEPEX0ax.

YpaBHEHHE TEIUIOBOTO OasiaHca.

[ToBepxHocTHOE HaTspKeHHE. KoadduuneHT nmoBepXHOCTHOTO HaTsKeHus. KanusuisipHbie
siBJIeHUs. J[aBieHre Mo MCKPUBIEHHOM MTOBEPXHOCTHIO xkuakocti. opmyina Jlamnaca.

TexHuueckne ycTpoilcTBA M TEXHOJOTHYECKUE IPOLIECCHI: JKUIKUE KPUCTAJIbI,
COBPEMEHHBIE MaTEPUAJIBL.

Jemoncmpayuu.

TennoBoe pacumpeHue.

CBoiiCTBa HACHIILIEHHBIX MTAPOB.

Kunenne. Kunenue npu noHW>KEHHOM JaBJICHUU.

N3mepenue cuibl MOBEPXHOCTHOTO HATSKEHUS.

OMBITEI ¢ MBUTHHBIMH TIEHKAMHU.

CmauuBanue.

Kanwnnspueie siBneHusI.

Moneny HEeHbIOTOHOBCKOM JKUIAKOCTH.

CriocoOb1 M3MEPEHUS BIAKHOCTH.

HccnenoBanue HarpeBaHus U IUIABJIICHHS KPUCTAILIMYECKOTO BEILIECTBA.

Buner nedopmariuii.

Hab6mronenune mansix aedopmariuii.

Yuenuueckuit sxkcnepumenm, nadvopamopuvie padbomut, nPAKMUKYM.

N3ydeHne 3akOHOMEPHOCTEN UCTIapEHUSI )KUKOCTEMH.

N3mepenue yaenbHOM TEIIOTHI IUIABJICHUS JIbJA.

N3yueHue cBOWCTB HACHIIEHHBIX MTAPOB.

N3mepenue abCoOTHOMN BIaXKHOCTH BO3[yXa U OIICHKA MAacChl TapOB B IOMELICHHUH.

N3mepenue ko3 duiirienTa moBEpXHOCTHOTO HATKEHUSI.

Namepenne moayns FOnra.

UccnenoBanue 3aBucuMocTy JedopMaiuu pe3uHOBOrO 00pasiia OT NMPUIIOKEHHON K HEMY
CHUJIBL.

Pa3znea 4. DiiekTpoauHamMuKa.

Tema 1. dnekmpuueckoe none.

DnekTpu3anus Tea U e€ MpOSIBICHU. DIEKTpUYECKU 3apsan. J(Ba BUAA 3IEKTPUUYECKUX
3apsanoB. IIpOBOJHUKM, AMAIEKTPUKU U TOJIYIPOBOJHUKH. ODJIEMEHTApHBIA 3JIEKTPUUYECKUN
3aps. 3aKOH COXPAHEHUS IEKTPUUECKOT0 3apsija.

B3aumopeiictue 3apsinoB. Toueunsie 3apsabl. 3akoH KynoHa.

Onexrpuueckoe nojue. Ero aelicTBue Ha 3IIEKTPUYECKUE 3apsi/bl.

Hanpsoxéanocts anexkrpudeckoro mouisd. IIpoOuelid 3apsa. JlMHMM HanpshkEHHOCTH
AEKTpUYECKOro nojst. OJHOPOIHOE IIEKTPUUECKOE TTOJIE.

[ToTeHIManbHOCTh 3MEKTPOCTATUYECKOTO TOJIA. Pa3HOCTh MOTEHIMANIOB U HAIpSHKEHUE.
[loTeHumaneHass  »sHeprus  3apAga B DJIEKTPOCTATUYECKOM  TIOJIE. ITorenunan
ANEKTpPOCTaTUUeCKOro mojs. CBs3b HANPsHKEHHOCTM TOJIE M PA3HOCTH TMOTEHLUATIOB IS
ANIEKTPOCTATUYECKOTO MOJIs (KaK OJJTHOPOTHOTO, TaK M HEOTHOPOTHOTO).



[IpuHIMI cynepno3uuuy 3IEKTPUUECKUX MOJEH.

[Tone Towyeunoro 3apsaa. Ilose paBHOMepHO 3apsikeHHOH cdepsl. Ilome paBHOMEpPHO
3apshkeHHOro 1o 00BEMy miapa. [lome paBHOMEpHO 3apsHKEHHONW OECKOHEYHOH IUIOCKOCTH.
Kaprunbl muHUN HAIPSDKEHHOCTU 3TUX TOJIEH U 3KBUITOTEHIUAIBHBIX IOBEPXHOCTEN.

[IpoBOAHMKY B 3IEKTPOCTATUYECKOM IOJIE. Y CIIOBUE PABHOBECHS 3apPsI/I0B.

JIMDIIEKTPUKY B 3JIEKTPOCTATUYECKOM MOJI€E. J{UaIeKTprudecKas MIpOHULAEMOCTh BELIECTBA.

Konnencarop. OneKTpoEMKOCTh  KOHJEHCATopa. ONEeKTPOEMKOCTh  IUIOCKOTO
KOHJIEHCATopa.

[TapamtenpHOE  coenmHeHHMEe  KOHJeHcaTopoB.  IlocnemoBarenpHOE — COECOUMHEHME
KOHJIEHCATOPOB.

DHeprus 3apsKEHHOT0 KOHAEHCAaTopa.

JIBr>KeHre 3apsKE€HHOW YaCTUIIbI B OJTHOPOJHOM JJIEKTPUYECKOM TIOJIE.

TexHuueckre yCTpOMCTBA M TEXHOJOTHMYECKHE IPOLECCHI: JIEKTPOCKOI, AIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3aIUTA, 3a3eMJICHHUE 3JIEKTPONIpuOOpoOB, KOHAEHCATOPHI, reHepartop Ban ne
I'paada.

emoncmpayuu.

VYeTpoiCTBO M MPUHLUII JEHCTBUS dJIEKTPOMETPA.

DIIEKTPUYECKOE TT0JIE 3aPSHKEHHBIX IIAPHUKOB.

DIIEKTpUYECKOE IT0JIE JIBYX 3apsIKCHHBIX TUIACTHH.

Mogenb snexkTpocTaTudeckoro reneparopa (Ban ne ['paada).

[IpoBOAHMKH B 3IEKTPUUECKOM TIOJIE.

DIIEKTpOCTaTUUYECKas 3alUTa.

YCTpoiCcTBO M ACHCTBHE KOHJEHCATOPA MOCTOSHHOW M MEPEMEHHON EMKOCTH.

3aBUCUMOCTh  JIEKTPOEMKOCTH IJIOCKOTO KOHJAEHCAaTOpa OT IUIOMIaJAM ILJIACTHH,
pacCTOSTHUSA MEKy HUMH U TUAJIEKTPUUECKON POHULIAEMOCTH.

DHeprus MMEKTPUIECKOro MOJIs 3apsHKEHHOTO KOHJIEHCATOPA.

3apszKka 1 pa3psika KOHIAEHCaTopa Yepes3 pe3ucTop.

Yuenuueckuit sxkcnepumenm, nadvopamopuvie padbomut, nPAKMUKYM.

OueHka cu1 B3auMOJCHCTBUS 3apSyKEHHBIX TEJI.

Habmonenue npeBpaliieHust SHEPTrUu 3apsDKEHHOTO KOHJIGHCATOpa B SHEPTUI0 M3IIyYeHUs
CBETOMO/1A.

N3yuenue npoTekaHus TOKa B LIETIH, COAEpHKALIEH KOHAECHCATOP.

Pacripenenenne  pasHOCTH TOTEHUHUANOB (HANpsOKEHHS) TPU  MOCIEAO0BATEIHLHOM
COEIMHEHUH KOH/IEHCATOPOB.

HccnenoBanue pa3psga KOHACHCATOPA Yepe3 PE3UCTOP.

Tema 2. Illocmosannwlit 31eKmpuydeckKuii mox.

Cuna Toka. [IoCTOSIHHBIN TOK.

VYcnoBus CylIECTBOBAHMSI IOCTOSIHHOTO —AJIEKTPHUYECKOrO TOKA. VICTOUHMKHM TOKA.
Hanpsokenne U u SJ1C é&.

3akoH OMa Juid ydacTKa [enu.

ONEKTPUUYECKOE  CONPOTHUBIIEHWE.  3aBUCHUMOCTb  CONPOTHUBIEHUS  OJHOPOJHOTO
IIPOBOJHMKA OT €ro JUIMHBI W IIJIOUIAJN TIONEPEYHOTO CEYEHMs. Y IEIbHOE CONPOTUBIICHHE
BEIIECTBA.

IlocnenoBarenpHOE, MNapauIeNbHOE, CMEIIAHHOE COEIUHEHHE IPOBOJHUKOB. Pacuér
pa3BeTBIEHHBIX AMeKTpuueckux nenen. [lpasuna Kupxroda.

Pabota snexrpuueckoro Toka. 3akoH Jxoyms—Jlenuna.



MOoUIHOCTb 3JEKTPUYECKOTO TOKa. TerioBast MOIIHOCTG, BhIIETsiEMast HA PE3UCTOPE.

OJIC u BHyTpeHHEE CONPOTHUBJIICHME HCTOYHMKA ToKa. 3akoH Owma i TOJHOM
(3aMKHYTOM) AyIeKTpUUECKOM 1enu. MOIIHOCTh UCTOYHHMKA ToKa. KopoTKkoe 3aMbIKaHue.

KonneHcarop B 11enu NOCTOSIHHOTO TOKa.

TexHuueckre yCTPOWUCTBA M TEXHOJOTHYECKHE IIPOLIECCHI: aMIIEPMETP, BOJBTMETP,
peocTaT, CUETYUK IIEKTPUIECKON IHEPTUU.

Jemoncmpayuu.

N3mepenue cuiibl TOKa U HAITPSDKCHUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKa OT HANPSDKEHHUS JJIs PE3UCTOPA, JIAMIIBI
HaKaJIUBaHUS U CBETOIHO/IA.

3aBUCUMOCTb COIPOTHUBJICHHUS IUIMHAPUYECKUX TPOBOJHUKOB OT JUIMHBI, TUIOMIATH
MOTIEPEYHOT0 CEUEHHUs U MaTepHaa.

UccnenoBanme 3aBUCHUMOCTH CHJIBI  TOKa OT CONPOTUBIICHHUS TIPH  TOCTOSTHHOM
HaIPsHKEHUU.

[Ipsimoe u3mepenne DJIC. KopoTkoe 3aMbIkaHHE TIbBAHUYECKOTO AJIEMEHTa M OIICHKa
BHYTPEHHETO COTIPOTHBIICHUSI.

Crioco0sI coeHeHUsT UCTOYHUKOB Toka, DJIC Oarapei.

HccnenoBanue pa3HOCTH MOTEHIIMATIOB MEXKIY MOTOCAMUA MUCTOYHMKA TOKA OT CHJIBI TOKa
B IICTIH.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomel, npakmuxym.

HccnenoBanue cMemaHHOTO COEIMHEHUSI PE3UCTOPOB.

N3mepenue yaenbHOTO CONPOTUBIIEHUS TIPOBOIHUKOB.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA OT HAIIPSDKEHUS JUTS JIaMITbl HAKaIUBaHMUSL.

YBenuueHue mpeaena u3MEpeHus amnepMeTpa (BOJIbTMETPA).

N3amepenne DJIC 1 BHYTpEHHETO CONMPOTUBIICHHS] ICTOYHUKA TOKA.

Uccnenosanue 3aBucumocty IJ{C raapBaHUYECKOr0 3JIEMEHTA OT BPEMEHH ITPU KOPOTKOM
3aMbIKaHUH.

HccnenoBanue pa3HOCTH MOTEHIMATIOB MEX/IY MOJIFOCAMHU MCTOYHUKA TOKA OT CHJIBI TOKa
B LICTIN.

HccnenoBanue 3aBUCUMMOCTH TOJIE3HON MOITHOCTH HCTOYHHMKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 paznuunsix cpeoax.

DnekTpuyeckas MPOBOAMMOCTh PAa3IUYHBIX BEIIECTB. OJEKTPOHHAs IMPOBOJUMOCTH
TBEPABIX  METAJIOB.  3aBUCUMOCTh  CONPOTUBIEHUS  METaNIOB  OT  TeMIepaTyphl.
CBepXIIpoOBOIUMOCTb.

DNeKTpUYECKUil TOK B BakyyMme. CBOMCTBA 3EKTPOHHBIX MYYKOB.

[MonynpoBoanuku. CoOCTBeHHass W MpPHUMECHas MPOBOJUMOCTb MOJIYIPOBOIHUKOB.
CgoiictBa p—Nn-nepexona. [lomynpoBoIHUKOBBIE TPHOOPHI.

DNEKTPUYECKUN TOK B 3JIEKTPOJIUTAX. DIJIEKTPOJIUTHYECKAs NUCCOLMALUS. DJIEKTPOJIU3.
3akonbl Dapanes 1id 37IEKTPOIH3a.

OnekTpuyeckuii TOK B Tra3ax. (CaMOCTOSTENbHBIH M HECAMOCTOSITEIBHBIM pa3ps.
Paznuunble TUIBI camocToATENBHOTO pa3psaa. Monnus. [lnazma.

TexHuueckre yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHUE: Ta30pa3psaHble JIaMIIbI,
AIIEKTPOHHO-Ty4eBasi TPyOKa, MOIYMPOBOAHUKOBBIE MPUOOPHI: IUOM, TpaH3UCTOp, (poTomuon,
CBETONMOJ, TallbBaHWKa, padUHUPOBAHWE MEIW, BBHIIUIABKA AIIOMUHHS, DIEKTPOHHAs
MHKPOCKOTIHSL.

Jemoncmpayuu.



3aBUCUMOCTb COIIPOTUBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB JIEKTPOJIUTOB.

3akoHbl A1eKkTposn3a Papases.

HckpoBoii pa3psaa ¥ IPOBOAUMOCTb BO3AYXa.

CpaBHeHHE NPOBOJAUMOCTH METAJIJIOB U MOJIYIIPOBOIHUKOB.

OAHOCTOPOHHSIS MPOBOIUMOCTD TUOJIA.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npakmuxym.

HaGnronenue anexkrponusa.

N3mepenue 3apsiia 0IHOBAJIEHTHOIO HOHA.

HccnenoBanue 3aBUCMMOCTH CONPOTUBIIEHUSI TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHsATHE BOJNBT-aMIIEPHON XapaKTEPUCTUKU JUO/IA.

Du3uyecKHil MPAKTUKYM.

CriocoObl n3MepeHust (PU3MUECKUX BEIMUUH C MCIOIb30BAaHUEM aHAJIOTOBBIX U LIM(PPOBBIX
M3MEpPUTENbHBIX MPUOOPOB U KOMIBIOTEPHBIX JATUYUKOBBIX CHCTEM. AOCOJIIOTHBIE U
OTHOCHUTENIbHbIE  TOTPEIIHOCTH  W3MEpeHud  @u3myeckux BeauuuH. OneHka TIpaHull
ITOIPEITHOCTEN.

[IpoBeneHne KOCBEHHBIX WM3MEpPEHUMW, WCCICMOBAHUNA 3aBUCUMOCTEH  (DU3UYECKUX
BEJIMYMH, MPOBEpPKa MPEAJIOKEHHBIX TMNOTe3 (BbIOOP M3 pabOT, OMUCAHHBIX B TEMAaTHUYECKUX
pasnenax «Y4eHH4YeCKUH IKCIIEPUMEHT, TaO0opaTOpHbIe PaOOThI, MPAKTUKYM)).

MexnpeameTrHblie CBSI3H.

N3yuenue kypca ¢uzuku yriyonéHHoro ypoBHs B 10 kiacce oCylIeCTBISETCS C yYETOM
COJIep’KaTeIbHBIX MEXIIPEIMETHBIX CBA3€M € KypcaMH MaTeMaTUKH, OHOJIOTHH, XUMUH,
reorpaduu U TEXHOJIOTHH.

Mesicnpeomemnole NOHAMUA, CEAZAHHbBIE C UIYUEHUEM MEMO008 HAYYHO20 NO3HAHUA:
SIBJICHUE, Hay4dHbIH (akT, TunoTe3a, (u3nyeckas BEIMYMHA, 3aKOH, TEOPHs, HAOIIOJCHHE,
JKCIIEPUMEHT, MOJICIIMPOBAHNE, MOJEINb, U3MEPEHHE, IOTPEIIHOCTH U3MEPEHH, U3MEPUTEIIbHbBIE
puOOpHI, G POBast JTaA0OPaTOPHSI.

Mamemamuka: pelieHHe CcUCTeMbl ypaBHeHui. JluHelHas QyHkuus, mapaboa,
runep6oia, ux rpaduku u cBoiicTBa. Tpuronomerpuyeckue PyHKIMHU: CUHYC, KOCUHYC, TAHT€HC,
KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIAECTBO. BEKTOpHl M HMX NPOEKIMU Ha OCHU
KOOPAMHAT, CJIOKEHHE BEKTOPOB.

Buonozua: Mexanuueckoe IBIKEHHE B KUBOU mpupoae, nuddysus, ocMoc, TemioooMeH
KUBBIX  OPraHM3MOB, TEIUIOBOE  3arpsi3HEHHUE  OKPYXarolled  Cpelbl,  yTHIW3auus
OMOOPraHNYECKOTO TOILIUBA JJISI BBIPAOOTKH «TEIUIOBOI» M 3JEKTPOIHEPTUH, MOBEPXHOCTHOE
HAaTsHKEHHUE U KallWUIAPHBIE SIBJICHUS B IPUPOJE, IEKTPUUECKUE SBJICHUS B )KMBOU MPUPOJIE.

Xumua: NUCKPETHOE CTPOEHUE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJISIpHAsl Macca, MOJy4YeHUe HAHOMATEPUAJIOB, TEIVIOBbIE CBOMCTBA TBEP/BIX TEJ, KUAKOCTEN U
ra3oB, JKUJKHE KPUCTAJUIbL, JJIEKTPUUYECKHUE CBOWCTBA METAJUIOB, JJIEKTPOJIUTHYECKAs
JUCCOIMAIMs, TAJIbBAHUKA, AIIEKTPOHHASI MUKPOCKOIIHSI.

TI'eozpaghua: BnaxxHOCTb BO3/1yXa, BETPbI, 0ApOMETpP, TEPMOMETD.

Texnonozusa: npeodbpazoBaHue ABMKEHHUN € HCIIOJIb30BAHUEM MEXaHU3MOB, YUET CyXOro U
KUJKOTO TPEHUsT B TEXHHUKE, CTATHUYECKHME KOHCTPYKUMHM (KpOHIUTEHH, pemeéTyarbie
KOHCTPYKIIMH), UCIIOJIb30BAaHUE 3aKOHOB COXPAHEHUSI MEXaHUKHU B TEXHHUKE (TUPOCKOI, BOJAOMET
U Jpyrue), JIBUTATeNlb BHYTPEHHETO CropaHus, MapoBas TypOWHa, OBITOBON XOJIOJUIHHUK,
KOHJUIIMOHEP, TEXHOJIOTUU T[IOJYYEHUs COBPEMEHHBIX MAaTEpHaJOB, B TOM  4YHCIE



HAaHOMAaTEpUalIOB, W  HAHOTEXHOJIOTMM,  DJIEKTPOCTAaTUYECKas  3alllUTa,  3a3¢MJICHUE
ANIEKTPOTIPUOOPOB, TA30PA3PSIHBIC JTAMIIBI, IOTYITPOBOTHIUKOBBIC TIPUOOPHI, TATbBAHUKA.

11 KJIACC

Pasnen 4. DiiekTpoanHaMuKa.

Tema 4. Maznummnoe none.

B3aumopeiicTBue MOCTOSIHHBIX MAarHUTOB U INPOBOJHUKOB C TOKOM. MarHutHoe IOJIE.
Bexrop marauTHOM MHAYKIMH. [IprHIMI Cyliepno3uuyy MarHUTHBIX 1OJIEW. JIMHUKM MarHUTHOM
WUHIYKLHUH.

MarautHoe 1oJjie IPOBOJAHHMKA C TOKOM (IIPSIMOrO NMPOBOJHHUKA, KATYIIKH M KPYrOBOIO
BuTKa). OmbIT Dpcrena.

Cuna Amniepa, e€ HanpaBJI€HUE U MOYJb.

Cuna Jlopennia, e€ HampaBlieHHUE€ W MOJYJb. JIBWKEHWE 3apsHKEHHOM 4YacTUIBI B
OJIHOPOJHOM MarHuTHoM mnosie. Pabota cuiiel Jlopenua.

MaruutHoe noJje B BeniecTBe. eppoMarHeTuky, napa- u AMaMarHeTUKH.

Texnuueckue ycTpoicTBa M TEXHOJIOTMUECKHE TMPOILIECChl: MPUMEHEHHE IOCTOSHHBIX
MarHuTOB, JJIEKTPOMAarHUTOB, TECTEP-MYJIbTUMETp, 3JIEKTPOABHUrarTeib SkoOu, ycKOpUTelu
3JIEMEHTAPHBIX YaCTHII.

emoncmpayuu.

Kaptuna nuHMII WHAYKIMM MarHUTHOTO TIOJIA TIOJIOCOBOTO U TOJKOBOOOpPa3HOIO
ITOCTOSIHHBIX MarHUTOB.

Kaptuna nuHMNA MarHMTHOM MHIAYKLUM TIOJSA JJIUHHOTO IIPSAMOIO INPOBOJHUKA U
3aMKHYTOTO KOJIBLIEBOTO IIPOBOJIHUKA, KATYIIKH C TOKOM.

B3anmopeiicTBre AByX MPOBOJIHUKOB C TOKOM.

Cuna Amrepa.

JenictBue cuibl JIopeHIa Ha HOHBI 3JIEKTPOJIUTA.

HaGnroneHnue nBuxkeHUs MydKa 3JI€KTPOHOB B MarHUTHOM I10JIE.

[TpuHLMD eCTBUA IEKTPOU3MEPUTENIBEHOIO TPUOOPA MArHUTONIEKTPUUECKOH CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, nPAKmMuKym.

HccnenoBanue MarHUTHOTO MOJI IOCTOSIHHBIX MarHUTOB.

HccnenoBanue cBOMCTB (heppOMarHeTHKOB.

HccnenoBanue neficTBUsA NOCTOSSHHOIO MarHUTa Ha PaMKy C TOKOM.

N3mepenue cuiibel AMmepa.

W3ydeHne 3aBUCUMOCTH CHJIBI AMIIepa OT CHJIBI TOKA.

Onpenenenne MarHUTHOM MHYKIIMM HA OCHOBE M3MEPEHMS CUIIbI AMIIEpa.

Tema 5. dnekmpomaznumnan uHOYKYuA.

SIBneHue sneKTpoMarHUTHOM MHAYKIMH. [loTok Bekropa MarHuTHOM MHaykuuu. DJ(C
MHIYKIHAWA. 3aKOH 3JEKTPOMAarHUTHOM uHAykuun Papanes. BuxpeBoe aieKTpudeckoe IMoJIe.
Toxu dyko.

O/1C nHayKIMU B IPOBOJAHMKE, IBHKYIIEMCS] B OJHOPOJHOM MarHUTHOM IIOJIE.

IIpasuiio Jlenna.

WNupyktuBHOCTh. Karylmika HMHAYKTMBHOCTM B ILIENHM IOCTOSIHHOTO TOKa. JSIBieHME
camonHaykuuu. DJC caMonHayKIuu.

OHeprus MarHUTHOTO TOJIS KaTYLIKU C TOKOM.

DNEeKTPOMAarHuTHOE MOJIE.



TexHuuecknue yCTPOHUCTBA M TEXHOJOTHYECKHME TMPOIECChl: HWHAYKIIMOHHAS IIeYb,
COJICHOU/I, 3alIUTa OT JIEKTPU3ALUU TEJ MPU JBUKEHUU B MATHUTHOM T10JIe 3eMJIH.

Jemoncmpayuu.

Habmoienue SBiICHUS 3JCKTPOMAarHUTHOW HHTYKITHH.

Uccnenosanue 3aBucumoctd OJIC HMHAYKIUMU OT CKOPOCTM HM3MEHEHHS MAarHUTHOI'O
MOTOKA.

[IpaBuiio Jlenna.

[Tanenne MmaruuTa B aJlOMUHUEBOM (MEIHOM) TpyOe.

SIBiieHME CAMOMHIYKIINH.

Uccnenosanue 3aBucumoctu DJ1C caMOMHAYKIIMU OT CKOPOCTU U3MEHEHUS CHIIbI TOKA B
LIETIH.

Yuenuueckuii sxkcnepumenm, nadbopamopusie pabomuvt, nPAKMUKyM.

UccnenoBanue siBIEHUS SIEKTPOMArHUTHOW WHIYKITHH.

Ornpenenenre UHIYKIIMA BUXPEBOTO MArHUTHOTO TIOJISL.

UccnenoBanue siBIEHUS CaMOUHTYKITHH.

COopka MoAeNH IEKTPOMArHUTHOTO T€HEPaTopa.

Pasznen 5. KosieOaHusi 4 BOJIHBI.

Tema 1. Mexanuueckue Koneéanus.

Konebarennnas cucrema. CBOOO HEBIE KOJIEOAHUS.

lapmonnueckne  KoJieOaHUSA. Kunematnueckoe ¥ JIUHAMHYECKOE  OIIMCAHHUE.
DHepreTuyeckoe oOmnucaHue (3aKOH COXpaHEHUS  MeXaHW4eCKoW dSHeprum). BriBox
JMHAMHYECKOTO ONHMCAHUA TapMOHMYECKHUX KOJIeOaHMM U3 WX OSHEPreTM4Yeckoro u
KMHEMAaTUYECKOTO OMUCAHUSI.

Amruutyna u ¢dasza konebanuii. CBs3b aMIUTUTYABI KOJICOAHWH HMCXOJHOW BEJIMYUHBI C
aMIUIUTYy1aMU KoJieOaHui e€ CKOPOCTU M YCKOPEHHUS.

[Tepuona u yacroTa konebanuii. [leproa Maabix CBOOOJHBIX KOJEOAHUI MaTeMaTHYECKOTO
MasTHUKa. [lepros cBOOOIHBIX KOJEOaHU MTPYKMHHOTO MasiTHUKA.

[lonsitTne o 3aryxatrommx KosneOaHusiX. BolHyxkaeHHble kosneOanusi. Pesonanc.
Pe3onancHas kpuBas. BiusiHue 3aryxanusi Ha BUJ] pe30HAHCHOW KpUBO#. ABTOKOJICOaHNUS.

Texuuueckne YCTpOHCTBA M TEXHOJOTMYECKHE IPOLIECChl: METPOHOM, 4Yachl, Kadelwu,
MY3bIKaJIbHbIE HHCTPYMEHTHI, ceiicmorpad.

emoncmpayuu.

3anuch K01e0aTeIbHOTO ABMKEHUS.

Habnronenne He3aBUCHMOCTH MEpHOJia MaJIbIX KOJICOAHU I'py3a HA HUTU OT aMIUIUTY/IbI.

HccnenoBanue 3aryxaromux KojaeOaHUN U 3aBUCUMOCTH MEepHOJa CBOOOTHBIX KOoJeOaHu
OT COMPOTHBIICHUS.

UccnenoBanue koneGaHWil rpy3a Ha MAcCUBHOM MpPYXHMHE C LEIbl0 (popMUpoBaHUs
MIpeJICTaBICHUI 00 UIeaIbHON MOJIENIN MPY)KMHHOTO MasiTHUKA.

3aKOH COXpaHEHUsS SHEPTUU MPHU KOJIeOaHHUIX Tpy3a Ha MPYKUHE.

HccnenoBanue BBIHYKICHHBIX KOJEOAHUM.

Habmonenue pe3onanca.

Yuenuueckuit sxkcnepumenm, nadopamopuvie padbomot, nPAKMUKyMm.

N3mepenue neproaa cBOOOAHBIX KOJIEOAHUN HUTSHOTO U MPYKMHHOTO MasiTHUKOB.

N3ydeHne 3aKOHOB JBUKEHUS TeJa B X0JI¢ KOoJIeOaHHI Ha yIIPYrOM MOABECE.

N3yuenue nBUKEHUS HUTSIHOTO MasiTHUKA.

[IpeoOpazoBanue SHEPTUH B IPYKUHHOM MaSTHUKE.



HccnenoBanue yObIBaHUS aMILTUTY/IbI 3aTYXAIOMIMX KOJICOAHMIA.

HccnenoBanue BEIHYKICHHBIX KOJICOAHUH.

Tema 2. dnekmpomaznumnsle Koa1edanus.

KoneGarenbubiit koHTyp. CBOOOAHBIE 3IEKTPOMArHUTHBIE KOJICOAHUS B HICATHHOM
KosebarenbHOM KOHType. Popmyna Tomcona. CBs3p aMIUTUTYABI 3apsia KOHAEHcCATopa ¢
aMIUIUTYI0M CHJIBI TOKA B K0JIEOATEIbHOM KOHTYpE.

3aKOH COXpaHEHMs SHEPTUU B UCATLHOM KOJI€0aTeIbHOM KOHTYPE.

3aryxamolue 3JIEKTPOMAarHUTHbIE KojeOaHus. BbIHYX/JE€HHbIE 3JIEKTPOMAarHUTHBIE
KoJIeOaHuUsI.

[lepemenHblii TOK. MOIIHOCTP NEPEMEHHOTO TOKAa. AMIUIMTYJHOE M JEHCTBYIOILEE
3HAYEHHUE CHJIbI TOKa U HaNpsKEHUs MpU pa3andHoil (opMe 3aBUCUMOCTHU NIEPEMEHHOTO TOKA OT
BpEMEHHU.

CuHyconabHbIN TepeMeHHbIN TOK. Pe3ucTop, KoHAeHcaTop M KaTyllKa HHAYKTHUBHOCTU
B 1IN CUHYCOMJIAJIbHOTO IEPEMEHHOTO TOKAa. Pe30HaHC TOKOB. Pe30HaHC HaNpsKeHUH.

Wneanvubiii Tpanchopmarop. [IponsBoacTso, nepenadya U noTpebeHNE 3IEKTPUUECKON
SHEepPruu.

DKOJIOTUYECKHE PHUCKHU IPH MPOU3BOJCTBE 3JeKTpodHepruu. KynbTypa ucnosb30BaHus
AIIEKTPOIHEPTHH B MOBCEAHEBHOMN KU3HU.

TexHnueckre yCTpOMCTBA M TEXHOJIOTMYECKHE IIPOLECCHI: AJIEKTPUYECKUN 3BOHOK,
reHepaTop NePEMEHHOT0 TOKA, JINHUU JIEKTpoIepeiay.

emoncmpayuu.

CB0OOIHBIC PJICKTPOMArHUTHBIC KOJICOAHMSL.

3aBUCHUMOCTh YaCTOTHI CBOOOIHBIX KOJ€0aHUM OT MHIYKTUBHOCTU U EMKOCTH KOHTYpA.

OcnumiorpaMMsbl 3JIEKTPOMarHUTHBIX KOJICOAHUH.

['eneparop He3aTyXarMMX AMEKTPOMArHUTHBIX KOJICOAHUH.

Mogenp 31eKTpOMarHuTHOIO F'eHepaTopa.

BoinyxxeHHble CHHYCOUAaIbHbIe KOIeOaHusl.

Pesucrop, kaTymika HHIYKTUBHOCTH U KOHJEHCATOP B LIENH IEPEMEHHOIO TOKA.

Pe3onanc npu mocnenoBaTeIbHOM COEOUHEHUN PE3UCTOPA, KAaTYyIIKHM MHAYKTUBHOCTH U
KOHJIEHCATopa.

YCTpoiCTBO M MPUHIIUIT JICHCTBUS TpaHchopmaTopa.

Mogenb TUHUAN 3NEKTPOIIepEeaauH.

Yuenuueckuii sxkcnepumenm, nadvopamopusvie padbomul, nPAKMUKyM.

Nzyuenue tpanchopmaropa.

HccnenoBanue nepeMeHHOT0 TOKA 4Yepe3 MOCIEIOBATENIbHO COEIMHEHHBIE KOHAECHCATOP,
KaTYIIKY U PE3UCTOP.

Habmtonenue 3nekTpoMarHuTHOTO pe30HaHca.

WccnenoBanue paboThl HICTOYHUKOB CBETA B IIEMH MIEPEMEHHOTO TOKa.

Tema 3. Mexanuueckue u 3,1eKmpoMaZHUMHbIE 60JIHbL.

MexaHn4YecKHue BOJIHBI, YCJIOBHMsSI MX paclpocTpaHeHus. [lomepednsle W IpoAosbHBIE
BOoJHBIL. Ilepuoa, ckopocTh pacnpocTpaHeHUs U JUIMHA BOJHBL. CBONCTBA MEXaHUYECKUX BOJIH:
OTpaskeHHe, IpeloMIIeHUEe, UHTepPepeHIMS U TU(DPAKLIUSL.

3Byk. CkopocTb 3ByKa. [’ pomMkocTh 3Byka. BeicoTa Tona. TemOp 3ByKa.

[ITymoBOE€ 3arpsi3HEHNE OKPYKAIOIIEH CPEIbI.

ONEKTPOMAarHUTHHIE BOJHBI. YCJIOBMS M3IIy4EHMS JJIEKTPOMAarHUTHBIX BOJIH. B3anMmHas
OpHEHTALMs BEKTOPOB B 3JIEKTPOMAarHUTHOM BOJIHE.



CBoiicTBa  2JEKTPOMAarHUTHBIX BOJH: OTPAXKEHUE, IPEIOMIICHUE, MOJIApU3aLus,
uHTephepeHIHs U AU(paKIHsL.

[Ilkana 31€KTpOMAarHUTHBIX BOJIH. [IpMMeHEHME 3JIEKTPOMAarHUTHBIX BOJIH B TEXHUKE U
OBITY.

[IpuHLHIIBI pauOCBA3U U TeIEBUACHUS. Pagronokanusi.

DNEKTPOMarHUTHOE 3arpsi3HEHNUE OKPYKAOLIEH CPEbl.

TexHuueckue ycTpoiicTBa M NMPAKTUYECKOE NMPUMEHEHHE: MY3bIKaJbHbIE MHCTPYMEHTHI,
pamap, paguonpuéMHHUK, TelIeBH30p, aHTeHHa, Tenedon, CBY-meus, ynpTpa3zByKoBas
JTMarHOCTHKA B TEXHUKE U ME/IULIMHE.

Jemoncmpayuu.

OO6pazoBaHue U pacpoCTpaHEHUE TOTIEPEYHBIX U MPOJIOJIBHBIX BOJIH.

Konebmtomeecs Teao Kak HICTOYHUK 3BYKa.

3aBUCUMOCTD JJIMHBI BOJHBI OT YaCTOTHI KOJIE€OaHU.

Habmonenue oTpaxkeHrs U IpeaoMIIeHUS] MEXaHUYECKUX BOJIH.

Habmonenue nntepdepeHny U Juppakiiii MEXaHUUECKUX BOJIH.

AKYCTHYECKHI pPE30HAHC.

CBoiicTBa yabTpa3ByKa U €ro IPUMEHEHUE.

Habmionenue cBsI3M T'pPOMKOCTH 3ByKa M BBICOTHI TOHAa C aMIUIUTYIOW M YacTOTOU
KoJIeOaHUH.

HccnenoBanvne  CBOWCTB  DJIGKTPOMAarHUTHBIX  BOJIH:  OTPa)K€HHWE, IPEJIOMIIEHUE,
noJisipu3anus, AMQpakuus, uHTepdepeHIus.

O6napyxeHue nHOPaKpacHOTO U YIbTPa(UOTIETOBOTO U3TyUCHUH.

Yuenuueckuit sxkcnepumenm, nadvopamopusvie padbomut, nPAKMUKyM.

N3ydeHue nmapaMeTpoB 3ByKOBOM BOJIHBI.

N3yuenune pacnpocTpaHeHUs 3ByKOBBIX BOJH B 3AMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsimonuHeliHOE pacnpocTpaHEHHE CBeTa B OAHOPOAHOU cpene. Jlyd cera. ToueuHsblit
HMCTOYHHK CBETA.

Otpaxkenue cBeTa. 3aKOHBI OTpaxeHHs cBeTa. [locTpoeHue H300pa)keHUIl B IUIOCKOM
3epkaie. Chepuueckue 3epkaia.

[Ipenomnenne cBeTa. 3aKOHBI MPENOMIICHHS CBeTa. AOCOJIOTHBIA  TOKa3aTellb
npenomiieHus. OTHOCUTENbHBIM MOKa3aTenb mHpesroMieHuss. IIoCTOSHCTBO 4acTOTBI CBETa H
COOTHOUIEHHUE JIIMH BOJIH MPU NEPEX0JEe MOHOXPOMATHUYECKOTO CBETA YEpe3 rpaHully paszzienia
JBYX ONTUYECKUX CPE/I.

Xon nmydeii B mpusme. ucnepcus ceera. CrnoxkHselid coctaB Oenoro cBeta. L[Ber.

[TonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHblil yroy nojaHOro BHyTPEHHETO OTPaXKEHHUSL.

Cobuparonue U paccewBaroiiye JHH3bL. ToHKas nuH3a. DOKYyCHOE paccTosHUE U
ONTHUYECKAsi CUJIAa TOHKOHM JMH3bL. 3aBUCUMOCTH (DOKYCHOTO PACCTOSIHUSI TOHKOU CQepruyecKoit
JIMH3BI OT €€ T€OMETPUM U OTHOCUTENIBHOTO TMOKA3aTels IPEJIOMIICHUS.

dopmysia TOHKOM JUH3BL. Y BEIUYEHUE, JaBAEMOE JIMH30M.

Xox Jtyya, IpOLIEANIETO JIMH3Y MO IPOU3BOJIBHBIM YITIOM K €€ TJIJaBHOM ONTHYECKON OCH.
ITocTpoenune n300pakeHU TOUKH U OTpe3Ka NpsSAMON B COOMpAIOIIUX M PaCCEMBAIOIIMX JIMH3aX
U UX CUCTEMaX.

Onrtuueckue nmpudopsl. Pasperraronias cnocoOHOCTh. [71a3 Kak ONTHYECKas: cUCTEMA.

[Ipenensl TPUMEHMMOCTH N'€OMETPUYECKON ONITUKH.



BonnoBas onrtuka. WuTepdepeniust cBera. KorepeHTHbIE HWCTOYHUKU. Y CIIOBUSA
HAOIIOIEHUST MAaKCUMYMOB W MUHHMYMOB B HMHTEP(EpPEHLIMOHHON KapTHHE OT JBYX
KOT€PEHTHBIX HCTOYHHUKOB. [IprMephl Ki1acCHuecKuX MHTEPPEPEHIIMOHHBIX CXEM.

Hudpakmuss cBeta. Judpakunonnas pemérka. YcaoBHE HaOMIOJACHUS TJIaBHBIX
MaKCUMYMOB TIPH MaJeHUU MOHOXPOMATHYECKOTO CBETa Ha AU(PPAKIIMOHHYIO PEHIETKY.

[Tonspuzanus ceera.

TexHuueckue yCTpONCTBA M TEXHOJOIMUECKHE IIPOLECCHI: OYKH, Jyla, I[EepPUCKOTI,
¢doroanmapar, MUKPOCKOI, IMPOSKIMOHHBIA armapaT, MPOCBETICHUE ONTUKH, BOJIOKOHHAS
ONTHKA, TU(PPAKIIMOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAKEHUSI CBETA.

HccnenoBanue npeiaoMieHHsl CBETA.

Habntonenne nosHoro BHyTpeHHEro oTpaxeHnus. Moienb cBeToBOa.

HccnenoBanue xo/1a CBETOBBIX IYYKOB Yepe3 MIIOCKONapalieIbHYIO IUIACTUHY U IIPU3MY.

HccnenoBanue cBOWCTB M300pakeHU B JTMH3aX.

Moienn MUKpPOCKOIIA, TEJIECKOTA.

HaGmronenue nntepdepeHinm ceera.

HaOmronenne [BETOB TOHKUX IUIEHOK.

Ha6mronenue qudpaknuu certa.

N3ydenue nudpakiiMOHHOMN pemETKHU.

Habmonenue nudpakiinoHHOTO CrieKTpa.

HaGnronenue aucnepcun cBeTa.

HaGnronenue nosisipusanuu cBera.

[IpumeHeHne MOAPOUIOB I U3YYCHHS] MEXaHMYECKUX HAIPSOIKECHUH.

Yuenuueckuit sxcnepumenm, nadopamopnvie padomul, nPAKmMuKym.

N3mepenne nokasaTelis IpeJIoMIICHUS CTEKIIA.

HccnenoBanue 3aBUCHUMOCTH (POKYCHOTO PACCTOSHMS OT BelecTBa (Ha MPUMEpE HKHUIKUX
JINH3).

N3mepeHne pOKyCHOTO pacCTOSTHUSI pacCEeUBaIOIIUX JIHH3.

ITosyyeHne n300pakeHus B CUCTEME U3 INIOCKOTO 3epKaa U JINH3BI.

[Tosmyyenne n3o0pakeHust B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TEIECKONNYECKUX CUCTEM.

HaGnronenue nudpakunu, MHTEpQEpeHLIUU U NOJSPU3aLUU CBETA.

N3ydeHne nosspusanuu cBeTa, OTPaXEHHOTO OT IOBEPXHOCTH JUAJIEKTPHKA.

N3yuenue natephepeHum Ja3epHOro U3Iy4eHUs Ha IBYX LIEIIsX.

Habnronenue nucnepcum.

Habnronenue u ncciieoBanue JUQPPaKIUOHHOIO CIEKTpa.

W3mepenue nnuHbl CBETOBOW BOJIHBI.

[Tomy4yeHune criekTpa U3y4eHHs CBETOIMO/Ia ITPH HOMOIIHU TU(PAKIIMOHHOMN PeIETKY.

Pazgesn 6. OcHOBBI CIeIHAJIbHOH TEOPHH OTHOCUTEIbHOCTH.

I'panuipl MpUMEHUMOCTH KJIacCMUECKOM MexaHukH. llocTynarsl cnenuanbHON TeOpHUH
OTHOCHUTEJILHOCTH.

IIpocTpancTBeHHO-BpeMeHHOM  uHTepBan.  [IpeoOpasoBanus  Jlopenua.  YcioBue
MPUYUHHOCTH. OTHOCHUTEIBHOCTH OJHOBPEMEHHOCTH. 3aMEJIEHUE BPEMEHM M COKpallleHHE
JUIVHBI.

OHeprus U UMIYNbC PENATUBUCTCKON YaCTULIBI.



CBs13b Macchl € PHEPIUEN U UMITYJIBCOM PENIATUBUCTCKON YaCTULBl. DHEPrUs NOKOSL.

TexHuueckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLIECCHI: CIIyTHUKOBBIE NPUEMHUKH,
YCKOPUTEINHN 3apsSyKEHHBIX YACTHII.

YdeHn4ecKuit SKCIIepUMEHT, 1Tab0paTOpHbIE pabOThI, MPAKTUKYM.

OmnpeneneHrne UMITJIbCa U SHEPTUH PENIATUBUCTCKUX YacTull (1o dororpadusiM TPEKOB
3apsKEHHBIX YACTHUI] B MATHUTHOM I10JIE).

Pazgea 7. KBanroBas pusuka.

Tema 1. Kopnyckynapno-60nnoeoit oyanusm.

PaBHOBecHOE TEIUIOBOE WU3NMy4YCHHE (HM3JIydeHHE aOCOIFOTHO UYEPHOrOo Tema). 3aKoH
cmenienus Buna. ['unore3a [lnanka o kBaHTax.

@DOTOHBI. DHEPrUs U UMITYJILC (HOTOHA.

®ororddext. Onbitel A. I'. CroneroBa. 3akoHsl (poTodddexra. YpaBHeHHe DiHIITEHHA
s poroaddexra. «KpacHasg rpanuna» gororddexra.

JlaBneHue cBera (B YacTHOCTH, JaBJIGHME CBETa Ha aOCOJIIOTHO MOTJIOLIAIOUIYI0 U
a0COJIIOTHO OTpakaroIIyto moBepxHocTh). OnbiTel [1. H. Jlebenena.

BonHoBeIle cBoiicTBa wactun. BosHel ne bpoiurd. [InuHa BonmHbl ne bpoins u pasmepsl
objmacTu  JOKanM3alMM  JBUKyHieiicss 4dacTuipl.  KopmyckynspHO-BOJHOBOW — JTyaju3M.
Judpakuus 3JeKTPOHOB Ha KpHUCTaJIaX.

Criennduka n3mepenuit B Mukpomupe. CooTHoIeHHs HeomnpenenéHHocTei ['eitzendepra.

Texnuueckne ycTpoiicTBa M TEXHOJIOTMYECKUE IMPOLIECCHI: CIEKTPOMETP, (POTOIIEMEHT,
($hoTOIATUNK, TYHHEIbHBIA MUKPOCKOTI, COJTHEUHAs OaTapesi, CBETOUO/I.

Hemoncmpayuu.

®doTo3(PexT Ha yCTaHOBKE C IIMHKOBOU TIJIACTHHOM.

HccnenoBanue 3akoHOB BHENTHETO (oTodPdekTa.

HccnenoBanue 3aBUCUMMOCTH COITPOTHUBIIEHUS TOJYTIPOBOJHUKOB OT OCBEIIEHHOCTH.

CBeTOINOI.

Conneunas 6arapes.

Yuenuueckuit sxkcnepumenm, nadvopamopuvie padbomut, nPAKMUKYM.

Uccnenosanue dporopesucropa.

N3mepenue nocrosinuoi [lnanka Ha ocHoBe uccnenoanus Gotoaddekra.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA Y€pE3 CBETOMO OT HAIIPSHKEHMUS.

Tema 2. @usuka amoma.

OnbITHI MO UCCIEAOBAHUIO CTpoeHUs aToMa. [Tnanerapuas moaens atoma Pesepdopra.

[Toctynatel bopa. M3nydenue u mormoiieHue (OTOHOB MPHU MEPEXOAe aromMa C OJHOTO
YPOBHSI SHEPTUU Ha JAPYrou.

Bunpl ciektpoB. CriekTp ypoBHEH 3HEpruu aToma BoJI0poJa.

CnoHTaHHOE U BBIHYXJCHHOE U3aydeHue ceera. Jlazep.

TexHuueckre yCTpOHCTBA M TEXHOJOTMYECKUE MPOLIECCHl: CHEKTPaIbHbIA aHAIU3
(criekTpocKoI), J1azep, KBAHTOBBIM KOMIIBIOTED.

Hemoncmpayuu.

Mopens onbita Pezepdopna.

HaGnronenue nuHeyaThIX CIIEKTPOB.

YCTpoKCTBO U ACUCTBUE CUETUNKA HOHU3UPYIOIIUX YACTHLL.

Onpenenenne QJIMHBI BOJIHBI JIA3€PHOTO U3IY4EHUS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

Habnronenue nuHeiuaToro cnekrpa.



HccenenoBanue CriekTpa pa3peKEHHOI0 aTOMapHOIro BOJOPOJA U U3MEPEHHE MOCTOSHHON
Punbepra.

Tema 3. Duszuka amomnozo A0pa u 371eMeHMAaAPHBLIX YACMUY,.

Hyxnonnas mozgens sanpa ['eiizendepra—Banenko. 3apsia siapa. MaccoBoe 4mciio siapa.
H3oTomnsl.

PagnoaxktuBHOCTE. Anbda-pacnaa. DNEeKTPOHHBIA U MO3UTPOHHBIN Oera-pacnan. ['amma-
U3JIy4CHHUE.

3aKkoH paJuMOaKTUBHOro pacnajga. PanuoakTtuBHble H30TONBI B Ipupoje. CBoiicTBa
MOHU3HUPYIOLIETO U3JIydeHMs. BiausHue palMOaKTUBHOCTH HA JKUBBIE OpraHu3Mbl. ECTeCTBEHHBIN
¢don m3myuenus. Jlozumerpusi.

DHeprus cBsI3U HYKJIOHOB B sape. SnepHbie cuiibl. Jledekt maccsl sipa.

SAnepusle peakuuu. Jlenenne wu cunHte3 snep. SAnepHsie peaktopbl. IIpoGiemsl
YIOPaBIsSEMOTO TEPMOSJEPHOTO CHUHTE3a. OKOJOTMYECKHE AacleKThl Ppa3BUTHUS sAEPHOU
SHEPreTHKHU.

Meroas! perucTpalvy U UCCIEI0BAHUS JIEMEHTAPHBIX YaCTHLL.

DOyHIaMEHTAIbHBIE B3aUMOJICHCTBUA. bapnoHbl, Me30HBI U JIENTOHBI. [IpenacraBienue o
CrangaptHoit Moaenu. KBapk-riit0oHHas MOJENb aIpOHOB.

®wusuka 3a npenenamu CtanaapTHOW Moienu. TéMHas Matepusi U1 TEMHAsI SHEPTHSL.

EnuncTBO (hmznueckoil KapTUHBI MUpa.

TexHnuecKkre yCcTpoWCTBa M TEXHOJOIMYECKHE MPOLECCHl: JO3UMETp, kKamepa Buibcona,
SJIEPHBIA  peakTop, TEPMOSJIEPHBII peakTop, aToMHass ©OoM0a, MarHUTHO-pe30HaHCHas
ToMoTrpadus.

Yuenuueckuit sxkcnepumenm, nadvopamopusvie padbomut, nPAKMUKyM.

HccnenoBanue TpekoB 4acTHIl (11O TOTOBBIM (oTOrpadusim).

WccnenoBanue paauoakTUBHOTO (hoHA ¢ UCHIOIB30BAaHUEM J03UMETpA.

N3yuenue normnomeHus: 6eTa-4acTull aTFIOMUHUEM.

Pa3znen 8. DiieMeHTBI AaCTPOHOMHUM U ACTPOPUUKH.

Otanbl  pa3BUTHS  acTpoHomMuu. IlpuknagHoe U MHPOBO33PEHUECKOE  3HAUCHHUE
acTpoHOMUHU. [IpUMEHUMOCTh 3aKOHOB (HU3UKHU JUIsI OOBSCHEHHUS MPUPOJBI KOCMHYECKHX
00BEKTOB.

Meroapsl acTpOHOMHMYECKMX HccieqoBaHU. COBPEMEHHBIE ONTUYECKHE TEJIECKOIbI,
PaZnOTENECKOIIbl, BHEATMOC(EpHAs: aCTPOHOMHUS.

Bun 3Bé3anoro He6a. Co3pe3ausi, spKkue 3BE3/bI, IIAHETHI, X BUANMOE JABHKECHUE.

Conneynas cucrema.

Connue. Conneunast akTuBHOCTb. MicTounuk 3Heprun CosHia v 3BE371.

3BE3/1bI, HX OCHOBHBIE XapaKTEpUCTHKU. Jluarpamma «CHEKTpaJbHBIM Kilacc —
CBETUMOCTBY». 3BE3/bl TJIABHOW MOCIIEIOBATEIBHOCTH. 3aBUCUMOCTh «MAacCa — CBETUMOCTBY IS
3BE31 IUVIABHOM MoOcCieAoBarelibHOCTU. BHyrpenHee crpoeHue 3BE31. CoOBpEeMEHHbIE
MIPECTABICHMSI O IPOMCXO0KAEHUH U 3BoIoLUK CoJHIA U 3BE3]. OTallbl )KU3HU 3BE3].

Mneunsiii [1yTs — Hama I'anaktuka. [lonoxenne u neuxxkenne ConnHua B I'anaktuke. Tumbl
ranakTuk. PaguoranakTuku u kBazapel. UEpHbIE ABIPHI B SApPaX rajJaKTHK.

Bcenennas. Pacmupenune Bceenennoil. 3akon Xa06ma. Pazberanue ramaktuk. Teopus
bousbmoro B3peiBa. PennkroBoe usinydyeHue.

MacmtabHast ctpykTypa Beenennoil. MeraranakTuka.

Hepemménnsie mpo6aemMbl aCTpOHOMUH.

Yuenuueckue naoniooenus.



HabGnronenuss 3BE3gHOro Heba  HEBOOPYXKEHHBIM — TJIA30M € HCIOJIB30BAHUEM
KOMIBIOTEPHBIX NPUJIOKEHUH IS OINpelesieHHs] TMOJOXKEHUS HeOSCHbIX OOBEKTOB Ha
KOHKPETHYIO J]aTy: OCHOBHbIE co3Be3/11si CeBEpHOro MOJIylIapus U ApKue 3BE3/bI.

Habnronenus B Teneckon JIyHbI, MIaHET, TYMAHHOCTEH U 3BE3IHBIX CKOTUICHUI.

Du3uYecKHil MPAKTUKYM.

Crioco0b1 n3MepeHus: GU3NIECKUX BEIWYHH C MCIIOJIF30BAHIEM aHAIOTOBBIX M IIU(PPOBBIX
U3MEPUTENbHBIX MPUOOPOB U KOMIBIOTEPHBIX JATUYUKOBBIX CHCTEM. AOCOJIIOTHBIE U
OTHOCHTEIIbHBIE  TIOTPEIIHOCTH  W3MepeHud  (usmueckux BenuuyuH. OIeHKa  TpaHuMIl
IIOIPEIIHOCTEN.

[IpoBeeHe KOCBEHHBIX HW3MEPEHHWH, WCCICIOBAaHWA 3aBHUCHMOCTEH  (PU3MYECKHX
BEJIMYMH, MPOBEpPKa MPEAJIOKEHHBIX T'MIOTE3 (BbIOOP M3 pabOT, OMUCAHHBIX B TEMaTHUYECKUX
paznenax «Y4eHU4eCKUH IKCIIEPUMEHT, TabopaTopHbIe PaOOThI, MPAKTUKYM)).

O06o0maroniee noBTOpeHMe.

O6oOmmenne ©  CUCTEMaTH3alMs  COJACpXKaHUs  pas3lenoB  Kypca «MexaHHuKay,
«MounekynsipHas (U3MKa U TEPMOJUHAMHKA», «IDJEKTpoauHaMmuKay, «KoneGaHus U BOJHBIY,
«OCHOBBI CIleUANbHOW TEOPUHM OTHOCHTENbHOCTH», «KBaHTOBas Qu3nKa», «IIEMEHTHI
aACTPOHOMHUU U aCTPOPHUIUKI.

Ponp ¢u3wkn w acTpOHOMUM B IKOHOMHYECKOW, TEXHOJOTUYECKOW, COIMAIBHOW |
THUYECKON cdepax JesATeNbHOCTH 4YeJNOBEKa, pojib W MeCTOo (U3UKM W acTPOHOMHUHU B
COBPEMEHHOM HAay4HOM KapTMHE MMpa, 3HAYEHUE ONMCATEIBHOW, CHCTEMAaTHU3UPYIOLIEH,
00BSACHUTENBHOM U IPOrHOCTHYECKON (pyHKIUIM pru3mueckoi Teopuu, poJib PU3NUECKON Teopun
B (hopMUPOBAHUH TPEACTABICHUN O (PU3NYECKON KapTUHE MHUpPa, MECTO (PU3UYECKON KapTHHBI
MHpa B 00ILIEM PsIly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MIPEJCTABICHUN O TIPUPOJIE.

Me:knpeaMeTHbIe CBSI3H.

N3yuenne kypca pusuku yriay0iaéHHOTO ypoBHS B 11 Kilacce OCymecTBISIETCsl ¢ YIETOM
COJIep’KaTeIbHBIX MEXKIIPEIMETHBIX CBA3€M € KypcaMH MaTeMaTUKH, OHOJIOTHH, XUMUH,
reorpauu ¥ TEXHOJOTUH.

Mescnpeomemnule nOHAMUSA, CEA3AHHbBIE C UZYUEHUEM MEMO0008 HAYUHO20 NO3ZHAHUA:
SBJICHUE, Hay4yHbIH (pakT, rumoresa, Qu3uyeckas BeIMYMHA, 3aKOH, TEOpHUs, HaOIIOJECHUE,
JKCIIEPUMEHT, MOJICIIMPOBAHNUE, MOJEIIb, U3MEPEHHUE, IOTPEIIHOCTH U3MEPEHUM, U3MEPUTEIIbHbBIE
puOOpHI, UG POBast JTaAbOpaTOPHSI.

Mamemamuka: peuieHre cucteMbl ypaBHeHHH. Tpuronomerpuueckue GyHKIMHU: CHHYC,
KOCHHYC, TAHI€HC, KOTAaHI'€HC, OCHOBHOE€ TPUTOHOMETPHUYECKOE TOXAECTBO. BEKTOphl U uX
MPOEKIIMM HAa OCHU KOOpPJMHAT, CIOKEeHHE BEKTOpOB. [Ipou3BoAHBIE 37EeMEHTApHBIX (DYHKIUI.
[Tpu3naku mogo6us TpeyroabHUKOB, OIPEeIeHNE TUIOIAIU TUIOCKUX puryp u oobéma te.

Buonozus: snexktpudeckue SIBICHHUS B KUBOW MpUpPOJE, KoyieOaTeNnbHbIC IBWKECHUS B
KUBOW  MPUPOJE,  HKOJOTMYECKME  PUCKM  TpPU  IPOU3BOACTBE  DIIEKTPOSHEPTHH,
AJIEKTPOMArHUTHOE 3arpsA3HEHUE OKPYXKAIOLIEW Cpelbl, YIbTPa3ByKOBas JUarHOCTUKa B
MEIUIIMHE, ONTUYECKUE SBJIECHUS B )KUBOM MPUPOJIE.

Xumusa: CTpOEHHME aTOMOB M MOJIEKYJ, KPUCTaJUIMYECKas CTPYKTypa TBEPABIX Tell,
MeXaHU3Mbl 00pPa30BaHUs KPUCTAIUIMYECKON PEIIETKH, CTIEKTPAIbHbBIN aHaIN3.

TI'eozpaghua: MarHuTHBIE TONIOCAa 3€MIIM, 3aJI€KW MAarHUTHBIX PyH, GoTOChEMKA 3eMHON
MOBEPXHOCTH, cericmorpad.

Texnonozusa: NpUMEHEHUE NTOCTOSHHBIX MarHUTOB, 2JIEKTPOMArHUTOB, 3JIEKTPOBUTATENb
SlkoOm, reHepaTop TMEPEeMEHHOTO TOKa, HHIYKIHMOHHAs Ie€4b, JIMHUU dJEeKTporepenad,
ANIEKTPOJBUraTeNlb, pajnap, paauoONpUEMHHK, TeNeBU30p, aHTeHHa, TenedoH, CBY-mneus,



yIABTPa3BYKOBasi AMATHOCTHKA B TEXHUKE, IPOEKLMOHHBIM ammnapar, BOJIOKOHHAsl OIITHKA,
coJHeyHasi 6arapesi, CIyTHUKOBBIC IPUEMHUKH, SepHAsi JHEPTeTHKA U HKOJIOTUIECKUE ACTICKTHI
€€ pa3BUTHSL.

[UDIAHUPYEMBIE PE3VIJIbTATbBI OCBOEHUA ITIPOITPAMMBI 110 OU3UKE HA
YPOBHE CPEJJHEI'O OBIIET'O OBPA3OBAHUAJINMYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE PE3YJIBTATbBI

JIn4HOCTHBIE pe3yJbTaThl OCBOCHUS yueOHOTO mpeamera «PU3nKay JODKHBI OTPaxaThb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIMXCSI PYKOBOJICTBOBATHCS C(OPMHPOBAHHOW BHYTpPEHHEH
MO3UIMEH JMYHOCTH, CHCTEMOW IIEHHOCTHBIX OPHEHTAIWid, TIMO3UTHBHBIX BHYTPEHHHX
yOeXKIEeHUI, COOTBETCTBYIOIIUX TPATUIMOHHBIM IICHHOCTSM  POCCHICKOrO  0oOImIecTBa,
pacimpeHue XU3HEHHOTO OIbITa M OTBITa JIEATETLHOCTH B IPOLECCE peau3allid OCHOBHBIX
HaIpaBJICHUN BOCITUTATEIBHON NESITEIPHOCTH, B TOM YUCIIE B YACTH:

rpakIaHCKOr0 BOCIIUTAHMSA:

e CchOPMHUPOBAHHOCTh TPAKIAHCKOW TMO3HMIMM OOYYAIOUIeTOCs] Kak aKTHBHOTO U
OTBETCTBEHHOTO YJIEHA POCCHUICKOTO OOIIEeCTRA;

® TPUHSATHE TPAJUIIMOHHBIX OOIIEUEIIOBEYECKAX TYMAHUCTHYECKUX M JEMOKPATHIECKUX
IIEHHOCTEH;

® TOTOBHOCTHh BECTH COBMECTHYIO JEATEIBHOCTh B MHTEPECAX TPAXKITAHCKOTO OOIIECTBA,
y4acTBOBATh B CAaMOYIIPaBJIIEHUHU B 00pa30BaTeIbHOIN OpraHu3ally;

® yMEHHE B3aUMOJICHCTBOBAaTh C COLMAJIBHBIMU HMHCTUTYTaMH B COOTBETCTBMHM C MX
(GYHKUUSAMHI ¥ Ha3HAYECHUEM;

® TOTOBHOCTb K T'YMAHUTapHOH U BOJOHTEPCKOM EATETBHOCTH.

NAaTPHOTHYECKOr0 BOCIINTAHUS:

e chOPMHUPOBAHHOCTb POCCUUCKOMN IpakIaHCKOW UAEHTUYHOCTH, IaTPUOTU3MA;

® [ICHHOCTHOE OTHOILIEHHE K FOCYIapCTBEHHBIM CHMBOJIAM, JOCTHKEHHUSAM POCCHUMCKUX
y4€HBIX B 0071aCTH (PU3UKU U TEXHHKE.

AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSA:

e c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO TIOBEICHNUS;

e CrHOCOOHOCTh OLIGHUBaThb CHUTyallUl0 MW IPUHUMATh OCO3HAaHHBbIE  peELIeHMUS,
OpUEHTUPYSICb Ha MOpPAJIbHO-HPABCTBEHHbIE HOPMbI M IICHHOCTH, B TOM YHCIIE B
NeATeIbHOCTH YYEHOTO;

® OCO3HaHME JMYHOI'O BKJIaJa B IOCTPOEHUE YCTOMUUBOIO OYyAyILEro.

3CTETHYECKOr0 BOCIINTAHUS:

® HCTETHUYECKOE OTHOUIEHHE K MHUpY, BKIIOYash ACTETUKY HAayyHOro TBOPYECTBaA,

IpUCYLIETO (PU3MUECKOM HayKe.
TPYAOBOI'0 BOCIIUTAHMSA:

® UHTEpeC K pa3IMyHbBIM cdepam Npo(ecCHOHAILHOW NesITeIbHOCTH, B TOM YHUCIIE
CBSI3aHHBIM C (PU3MKOHN M TEXHUKOM, yMEHHE COBEpILATh OCO3HAHHBIM BHIOOP OyaymIei
npoeccuy U pealn30BbIBaTh COOCTBEHHbIC )KU3HEHHBIE TJIaHBbI;

® TOTOBHOCTb U CIIOCOOHOCTH K OOpa30BaHMIO M CaMOOOpPA30BaHUIO B OOJIACTH (PU3UKU
Ha MPOTSHKEHUU BCEH KHU3HHU.

IKOJIOTHYECKOr0 BOCIIUTAHUS:



Cc(OPMHUPOBAHHOCTh HKOJOTHYECKOW KYJIbTYpHI, OCO3HAHME TJO0AIBLHOIO XapakTepa
HKOJIOTUYECKUX MPOOIIeMm;

IUIAHUPOBAHUE U OCYILECTBJIEHUE JICUCTBUIM B OKPYKAIOLIEH CpEle Ha OCHOBE 3HAHUS
L[eJed yCTOMYMBOTO pa3BUTHS YEJIOBEUECTBA;

paciiMpeHue OmbITa JAEATEIbHOCTU HKOJOTMYECKOW HANpPaBJIEHHOCTH Ha OCHOBE
MMEIOIINXCS 3HAHUU TI0 (U3HKE.

HEHHOCTU HAYYHOT'O IMO3HAHUSA:

C(OPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YpPOBHIO
pa3BuTHs (PU3MUECKON HAYKH;
OCO3HAHHWE IEHHOCTH HAyYHOH JeATENIbHOCTH, TOTOBHOCTh B IPOIECCE H3YUCHHS
(GU3MKH  OCYIIECTBIATH  TMPOEKTHYID W HCCIEJOBATENbCKYIO  JeSITEIbHOCTD
WHAWBHYAIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATHI

IMo3naBaTeibHbIE YHHBEpPCAJIbHbIE YUeOHbIe JelCTBHS
Ba3oBble Jjornuyeckue aeiicTBUA:

CaMOCTOSITENIbHO (OPMYIUPOBATh U aKTyaJM3UpPOBaTh MpoOiieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OTIPENIETIATH 1EH JACITEIIbHOCTH, 3371aBaTh MapaMeTPhl U KPUTEPUHU UX TOCTIKCHUS;
BBISIBJISITh 3aKOHOMEPHOCTH W TPOTUBOPEYUS B pacCMaTPUBAEMBIX (U3NYECKUX
SBIICHUSX;

pazpabaTeiBaTh IUIAH pELIEHUS MpoOiieMbl C y4€TOM aHaluM3a HUMEIOUIUXCS
MaTepHUaIbHBIX U HEMAaTePHAIbHBIX PECYPCOB;

BHOCUTH KOPPEKTUBBI B AEATEIbHOCTb, OIIECHUBATh COOTBETCTBUE PE3YJIbTATOB ILIEIISM,
OIICHUBATh PUCKU MOCIEACTBUM NESTENbHOCTH;

KOOPJIMHUPOBATh M BBINOJNHATH pabOTy B YCIOBUSAX PEaTbHOrO, BUPTYAIBHOIO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILJICHUE MPU PELICHUH KU3HEHHBIX MPoOIeM.

Ba3oBble ucciienoBarebCcKHe N1eiCTBUA

BJIQJICTh HAYYHOM TCPMHHOJIOTHEH, KIFOYEBBIMU MOHATUAMU M METOJIaMU (PH3UIECKOI
HaYyKH,

BIIQJICTh HABBIKAMU Yy4eOHO-HMCCIICIOBATEILCKOM W TPOCKTHOM JICATEIILHOCTH B
oOnactd (QU3UKH, CHOCOOHOCTHIO W TOTOBHOCTHEO K CaMOCTOSITCIBHOMY TIOHMCKY
METOJIOB peIIeHUs 3a1ad (U3UYSCKOro COJCPIKAHUSA, IPUMEHEHHIO pa3IMYHbIX
METO/IOB MO3HAHHMS;

BIIQJICTh BUJAMHU JCSATEIBHOCTH IO MOJYYCHUIO HOBOTO 3HAHHS, €0 MHTEPIPETAIHH,
MpeoOpa30BaHUIO M MPUMEHEHHIO B PA3IMUHBIX YYEOHBIX CUTYALUSIX, B TOM YHCIIE TPU
CO3JaHUH Y4EOHBIX MMPOEKTOB B 00JIACTH (PU3UKH;

BBISIBIISITh TIPHUUYMHHO-CIICJICTBEHHBIE CBS3M M aKTyalW3WpOBaTh 3a/lady, BBIJIBUTATh
runore’y e€ pelieHds, HaxOguTh AapryMeHThl Ui JIOKa3aTeNbCTBa CBOMX
yYTBEPXKACHUM, 33/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAJIM3UPOBATh TOJYYCHHBIE B XOJ€ pEIICHUS 3aJauyd pPe3ylbTaTbl, KPUTUYECKU
OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBHUSX;



CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIC 33/1a4M B 00Pa30BaTEIbHON JESTEIHLHOCTH, B
TOM YHCJI€ IPU U3YYCHUN (DUBUKH;

J1aBaTh OLIEHKY HOBBIM CHTYallUsIM, OLICHUBATH MPHOOPETEHHBIN OTIBIT,

YMETh MIEPEHOCUTH 3HAHUS 10 (PU3UKE B MPAKTUYECKYIO 00IACTh KHU3HECATEILHOCTH;
yYMETh MHTETPUPOBATh 3HAHUS M3 PA3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUTaTh HOBBIEC UJIEU, IIPEJIAraTh OPUIMHAJIBHBIE ITOAXO0IbI U PELICHHUS;

CTaBHUTH MPOOIEMBI U 33]]a4H, JOMYCKAIOIINE aJIbTePHATUBHBIC PEIICHUSI.

Pa6ora ¢ undopmanmeii:

BJIQJIETh HABBIKAMH TIONydeHUs wuHpopManmuu (U3NYECKOTO COJEpKAHHUS U3
HCTOYHUKOB pa3HbIX THUIOB, CAMOCTOATEIbHO OCYIIECTBISATh IOUCK, aHalu3,
CUCTEeMAaTH3allMi0 W UHTEpIpeTalrio HH(OpMalMK pa3iMyHbIX BHUJIOB U  (QOpM
MIpe/ICTaBJICHMUS;

OIIEHUBATh JJOCTOBEPHOCTHh NH(POPMALINH;

HCII0JIb30BAaTh CPEJICTBA MH(POPMAIMOHHBIX W KOMMYHUKALIMOHHBIX TEXHOJIOTUH B
pelieHNH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX W OPraHM3alMOHHBIX 33agad ¢
cobmoenueM TpeOOBaHM HDPrOHOMHKH, TEXHHKH O€30MacHOCTH, THUTHEHBI,
pecypcocOepexeHusi, MPaBOBBIX M ATHUECKUX HOPM, HOPM HH(POpPMAIIMOHHON
0€30I1aCHOCTH;

co37aBaTh TEKCThl (DU3MUYECKOTO COJEp>KaHUS B pa3IMuHBIX (opmarax ¢ y4&€Tom
Ha3HaueHUs MH(OPMALMKM M IIeJIEBOM ayIuTOpUH, BbIOMpas ONTHUMAIbHYIO (HOpMYy
IIPEJCTABICHUS U BU3yaIU3aLlUU.

KomMMyHMKaTUBHBbIE YHUBEpPCAJIbHbIE Y4eOHbIE JeiCTBUA:

OCYILIECTBIIATH OOIIEHNE Ha YpOKaX (PM3UKH U BO BHE-YPOUHOU JIEATENBHOCTH;
pacrno3HaBaTh NPEANOCHUIKH KOH(MIUKTHBIX CUTYallMi U CMSATYaTh KOHQIUKTHL;
pa3BEPHYTO M JIOTHYHO M3JIaraTh CBOIO TOUKY 3PEHHUS C HCIOIb30BAHHEM S3BIKOBBIX
CpPEICTB;

MMOHUMATh U UCIOJIB30BaTh MPEUMYIIECTBA KOMAHIHON U HHIUBUIYAIbHON paOOTHI;
BBIOMpATh TEMATUKY U METOJbl COBMECTHBIX JIEHCTBUN C yUE€TOM OOIIKUX MHTEPECOB U
BO3MOYHOCTEH Ka)/I0TO 4jeHa KOJUIEKTHBA;

MPUHUMATh IIeJId COBMECTHOW JeATENIbHOCTH, OPraHW30BbIBATh U KOOPIUHUPOBATH
JNeHCcTBUS MO €€ JOCTMXKEHUIO: COCTAaBJIATH IUIAH JEHCTBUM, paclpeleisTh poJid C
y4€TOM MHEHUN YYaCTHHKOB, 00CYXJIaTh Pe3ylIbTaThl COBMECTHOM pabOThI;

OIICHUBATh KayeCTBO CBOEro BKJIaJa U KaXKIOTO Yy4YaCTHHMKAa KOMaHIbl B 0OLIUil
pe3ynbTaT 1o pa3paboTaHHBIM KPUTEPHUSIM;

npeajaraTh HOBbIE MPOEKTHI, OLEHUBATH UJIEU C MO3UIIUU HOBU3HBI, OPUTHHAILHOCTH,
MPaKTUYECKON 3HAYMMOCTH;

OCYIIECTBJISATh IO3UTHUBHOE CTPATETUYECKOE MOBEACHUE B PA3NUUYHBIX CHUTyalUsX,
MIPOSIBIIATH TBOPUYECTBO U BOOOpaxKeHHe, ObITh HMHUIIMATUBHBIM.

PeryasiTuBHbIE YHHBepcaJIbHbIe YueOHbIe JelicTBUs
Camoopranm3anus:

CaMOCTOSITENILHO OCYIIECTBIISITh MO3HABATENBHYIO JIEATENBHOCTh B 001acTu (PU3UKU U
ACTPOHOMUH, BBISIBIISITH MIPOOJIEMBI, CTaBUTh U (OPMYIHUPOBATH COOCTBEHHBIC 3a1a4H;
CaMOCTOSTENBHO COCTABJIATH IJIAH PELICHUs] PACUETHBIX M KAUECTBEHHBIX 3aJ1a4, IJIaH
BBITIOJTHEHUS] MPAKTUYECKON pabOThl ¢ YyUETOM HMEIOIIHUXCS PEeCypcoB, COOCTBEHHBIX
BO3MOYKHOCTEW U NMPEANOYTEHUM;



JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;
paciMpATh paMK1 y4eOHOTO IIpeMETa Ha OCHOBE JIMUHBIX MPEANOYTECHUN;

JieTIaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTD 32
pelIeHue;

OILICHUBATh IPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBAaTh (DOPMHUPOBAHHWIO W MPOSIBIICHUIO JPYAULIMA B 00NacTe (PHU3UKH,
IIOCTOSIHHO TMOBBIILIATh CBOM 00pa30BaTENbHbIN U KyJIbTYPHBIH YPOBEHb.

CﬁMOKOHTpOJIb, IMOLMOHAIbHBIA HHTEJIEKT:

JIaBaTh OLEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTUBBI B JEATEIBHOCTh, OLICHUBATH
COOTBETCTBUE PE3YNIBTATOB LEIAM;

BJIQJIETh HABBIKAMU IIO3HABATEJIbHON pe(diIeKcuu Kak OCO3HAHMSI COBEPILAEMBIX
JNENUCTBUN U MBICIIMTENIBHBIX IPOLECCOB, UX PE3YJIBTATOB M OCHOBAHUN;

HCI0JIb30BaTh MPUEMBI peIeKCUu AJIsl OLIEHKH CUTYallluH, BEIOOpa BEPHOTO PEIICHNUS;
YMETh OLIEHUBATHh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 110 UX CHY)KEHUIO;
IIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJITATOB IEATEIBHOCTH;
MIPUHUMATD ce0sl, MIOHMMAasi CBOU HEJAOCTATKU U IOCTOMHCTBA;

MIPUHAMATh MOTUBBI U apTYMEHTHI IPYrUX IPU aHAIU3E PE3YyNIbTaTOB ACSITEIBHOCTH;
MpU3HABaTh CBOE MPaBO U MPABO APYrUX HA OMIUOKH.

B nmponecce AOCTHKCHUSA JIMYHOCTHBIX PE3YIIBTATOB OCBOCHHA IMPOrpaMMbI I10 (1)I/ISI/IKG JIIL

YPOBHS CpeIHEro 00mIero o0pa3oBaHus y 0OyUJaIOIIMXCsl COBEPIICHCTBYETCS SMOIMOHAIBHBIN
WHTEIUICKT, TPEATOJIaratonyi ¢hOpMUPOBAHHOCTS:

CaMOCO3HaHMs, BKIIIOYAIONIETO CHOCOOHOCTh TIOHMMAaTh CBOE HSMOIMOHAIBHOE
COCTOSIHWE, BHJCTh HAIPaBIICHUS Pa3BUTHS COOCTBEHHOW 3MOIMOHAIBHOU Cdepshl,
OBITH YBEPEHHBIM B ce0¢€;

CaMOPETYIMPOBAHUS,  BKJIIOYAIONIETO  CAaMOKOHTPOJb,  YMEHHE  IPUHUMATH
OTBETCTBEHHOCTh 32 CBOE  TMOBEIEHHE, CIHOCOOHOCTh  aganTUpOBAThCI K
AMOIMOHATBHBIM U3MEHEHHSIM U TIPOSIBIISITH THOKOCTD, OBITh OTKPBITHIM HOBOMY;
BHYTPEHHEH MOTHBAIlMU, BKIIOYAIONICH CTPEMIICHHE K JOCTIDKEHHUIO IEJIU U YCIIeXY,
ONITUMU3M, HUHUIIMATUBHOCTh, YMEHHUE JICHCTBOBATh, MCXOIS1 M3 CBOMX BO3MOKHOCTEH;
AMIIATUH, BKJIFOYAIOIIEH CIIOCOOHOCTh MOHUMATh SMOIIMOHAILHOE COCTOSIHUE JPYTHX,
YUUTBIBATh €r0 MPH OCYIIECTBICHUU OOIIEHHs, CIOCOOHOCTh K COYYBCTBUIO U
COTIEPEIKUBAHHIO;

COLIMAIIBHBIX HABBIKOB, BKJIFOYAIOIIMX CIOCOOHOCTh BBICTPAaWBaTh OTHOIICHUS C
JIPYTUMH JIFOABMHU, 3a00THTHCS, IPOSIBIISITh MHTEPEC U pa3peliaTh KOHQIHUKTHIL.

I[TPEJAMETHBIE PE3VYIJIbTATDBI

K koH1y obyuenust B 10 knacce npeaMeTHbIE Pe3yNbTaThl Ha YriyOJIEHHOM YPOBHE JIOJIKHBI
oTpakaTb c(GOPMUPOBAHHOCTD y O0OyUaIOIUXCS YMEHHUI:

MOHUMaTh pOJb (U3UKA B HKOHOMHUYECKOW, TEXHOJIOTMYECKOHM, HKOJOTHYECKOM,
COLIMANIBHOM M 3THYECKOU cepax NeaTeNbHOCTH YeloBeKa, pojib U MecTo (pU3MKHU B
COBPEMEHHOM Hay4HOU KapTUHE MHpa, 3HAYEHHE OIMCATENIbHOM,
cHCTEeMaTH3UPYIOLIel, OOBSICHUTENBHOW M MPOTHOCTHYECKOM (yHKIMH (uznyeckon



TEOPUU — MEXAHUKH, MOJICKYISIPHOW (U3UKH U TEPMOJIUHAMHKH, POJIb (PU3MUECKOU
Teopuu B POPMUPOBAHUY NIPEICTABICHUN O (PU3UIECKON KapTHHE MUPA;

pa3nuyath YCIOBUS MPUMEHHUMOCTH MOJENeH (U3NYECKUX Tel U MPOIECCOB
(sBICHMIA): MHEPIMAIbHAS CHUCTEMa OTCUETa, aOCOTIOTHO TBEPOE TENO, MaTepUAIbHAS
TOYKA, PABHOYCKOPEHHOE [BHKCHHE, CBOOOJHOE TMaJieHue, aOCOJIOTHO yIpyras
nedopmarusi, abCOJIOTHO YIPyroe U aOCONMIOTHO HEYNMPYroe CTOJKHOBEHUS, MOJICIU
rasza, *HUIKOCTH M TBEPAOTO (KPUCTAUIMYECKOTO) Teja, MICANbHBIM Ta3, TOUCYHBIN
3apsiji, OJTHOPOTHOE IIEKTPUUYECKOE TOJIC;

paznuyath yciaoBHS (TpaHUIBI, OO0JACTH) TPUMEHUMOCTH (DU3HUYSCKUX 3aKOHOB,
MOHMMATh BCEOOMIMI XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB W OrPaHUYCHHOCTH
WCTIOJIb30BAHUSI YaCTHBIX 3aKOHOB;

AQHAIM3UPOBATh W OOBSICHATHP MEXAaHMYECKHE TIPOLECChl U  SBJICHHS, HCIOIB3YS
OCHOBHBIE TIOJIO)KEHHMSI M 3aKOHbI MEXaHUKHA (OTHOCHUTEIBHOCTh MEXaHHUYECKOTO
JBIDKEHUSI, POPMYJIbI KMHEMAaTHKA PAaBHOYCKOPEHHOTO JBIKCHHS, MpeoOpa3oBaHUs
lanmunmes s CKOPOCTHM W TEepeMelleHus, 3aKkoHbl HbBIOTOHA, MPUHIMI
OTHOCHUTENBHOCTH [ amwiies, 3aKOH BCEMHPHOTO TITOTEHHUs, 3aKOHBI COXpaHEHUS
HMITYJIbCAa ¥ MEXaHWYECKOW DSHEPIruH, CBs3b pPAOOTBI CHJIBI C HW3MEHEHUEM
MEXaHWYECKOW DOHEPTWH, YCJIOBHS paBHOBECHS TBEPAOIO Tena), TPH OTOM
WCIIONIb30BaTh ~ MAaTEMAaTHYECKOE  BBIPAKEHHUE  3aKOHOB, YKa3blBaTh  YCJIOBHUSA
MIPUMEHUMOCTH (PU3MUECKUX 3aKOHOB: MpeoOpazoBaHuii [ anuies,, BTOPOro U TPEThETo
3aKOHOB HbIOTOHA, 3aKOHOB COXpAaHEHUSI UMITYJIbCAa U MEXaHUYECKOW YHEPTUH, 3aKOHA
BCEMUPHOTO TATOTEHUS;

aQHAJIM3UPOBATh U OOBACHATH TEIUIOBBIE MPOLECCHl M SIBJICHUS, MCIOJIb3ys OCHOBHBIE
nonoxxenuss MKT u 3akoHBl MOJEKYIApHOW (U3UKH M TEPMOJIUHAMUKH (CBS3b
JTABJICHUSI UICAJIBHOTO Ta3a CO CPeAHEN KUHETUYECKON SHEpPruel TeIIOBOro IBUKECHUS
U KOHIIGHTpalMell ero MoJIeKyJ, CBsI3b TeMIepaTyphl BeLIeCTBA CO CpenHei
KMHETUYECKOM HSHepruey TEIUIOBOrO JBIJKEHUS €ro 4YacTUll, CBS3b JIaBICHUS
UJeabHOTO Ta3a C KOHIEHTpalued MOJIEKyl U €ero TemIepaTypol, ypaBHEHHUE
MenneneeBa—Kianelipona, mnepBblii 3aKOH TEPMOJWHAMUKH, 3aKOH COXpaHEHUS
SHEPrud B TEIUIOBBIX Mpolleccax), MPH OSTOM HCIOJIB30BAaTh MaTeMaTHUECKOe
BBIPKEHUE 3aKOHOB, YKa3bIBaTh YCJIOBHUS NMPUMEHUMOCTU ypaBHeHUss MeHneneeBa—
Knaneiipona;

aQHAIM3UPOBATh M OOBSACHATH DIIEKTPUYECKHE SIBJICHUSA, MCIOJIb3yd OCHOBHbBIC
MOJIOKEHUSI M 3aKOHBI ANEKTPOAUMHAMUKH (3aKOH COXPAHEHUS AIIEKTPUYECKOTO 3apsija,
3akoH  KynoHa, MOTEHIMATbHOCTh  3JEKTPOCTATHUECKOTO  TMOJIA,  MPHUHIIMII
CYNEPIO3UINH IIEKTPUYECKUX TOJeH, MPU 3TOM yKa3biBas YCJIOBHS NMPUMEHHUMOCTH
3akoHa KynoHa, a Takke NpPaKTUYECKHM Ba)KHbIE COOTHOIIEHMS: 3aKOHbI Oma i
ydacTKa [eNu U Ui 3aMKHYTOM 3JIEKTpUUECKOM 1enH, 3akoH [bxoyns—Jlenua, npaBuna
Kupxroda, 3axonsr @apajes a1 3IeKTPOIu3a);

OTHCHIBATh (PM3HUECKUE MPOIIECCHl U SBIEHHS, HCIIONb3Yys BEIUYHHBL: MEpEMEIICHHUE,
CKOPOCTb, YCKOPEHHE, UMITYJIbC TE€JIa U CUCTEMBI TeJl, CUJIa, MOMEHT CUJIbI, JIaBJICHUE,
MOTEHIIMATbHAS DHEPTus, KWHETHUYeCKas SHEprus, MeXaHWdeckas SHeprusi, padora
CWJIbl, LEHTPOCTPEMUTEIBLHOE YCKOPEHHE, CHJIa TSDKECTH, CHIJIA YIPYroCTH, CHIa
TPEHHUsI, MOIITHOCTh, YHEPT s B3aUMOICHCTBUSA Tema ¢ 3eMiIEi BOMM3H €€ MOBEPXHOCTH,
SHeprusi ympyrod paegopmanuu MNPYKUHBI, KOJIMYECTBO TEIUIOTH, aOCOJIIOTHAS
TeMIeparypa Teia, paboTa B TEepMOJWHAMUKE, BHYTPEHHSS SHEPTUs HJCAITBHOTO



OJIHOATOMHOTO Ta3a, padoTa WACANTBHOTO Ta3a, OTHOCHTENIbHAS BIAKHOCTh BO3/1YyXa,
KII[I wnaeanbHOro TEIUIOBOIO JBUTATENs; JJIEKTPUUYECKOE TMOJIE, HANPSKEHHOCTh
BJIEKTPUYECKOTO TOJIS,, HANPSIKEHHOCTh MOJISI TOYEYHOIO 3apsiia WIH 3apSyKEHHOTO
mapa B BaKyyMe€ M B JIUDJICKTPUKE, MOTEHUMAI IEKTPOCTATUYECKOrO TOJIsS, PA3HOCTh
MOTEHIMAJIOB, AJEKTPOJBIKYIIAs CHJIA, CUJIAa TOKA, HANPSHKEHUE, MOIIHOCTH TOKA,
AJIEKTpUYECKasi €MKOCTh IUIOCKOTO KOHAEHCATOPa, COMPOTHBIICHUE y4acTKa LEMH C
MOCJICIOBATENIbHBIM W MMAPAJUICIBbHBIM  COCIMHEHUEM  PE3UCTOPOB,  SHEPrus
INEKTPUYECKOTO I0JIsI KOHACHCATOPA;

OOBSACHATL OCOOCHHOCTH TIPOTCKaHWS (U3MICCKUX  SIBJICHUW: MEXaHHUYECKOE
JBU)KEHUE, TEIUIOBOE JIBUKEHHWE 4YaCTHI] BEUIECTBA, TEIJIOBOE PAaBHOBECHE,
OpoyHOBCKOE NBIKeHHE, nu(dy3usi, UCTIapeHne, KUTIEHNEe U KOHJEHCAIUs, IJIaBJIeHNe
W KPUCTAJUIM3ALMS,  HAMpaBJICHHOCTh  TEIUIONEpPENayu, JJIEKTpU3auus  Tell,
SKBUIMIOTEHITUATHHOCTD MIOBEPXHOCTH 3apsKEHHOTO MPOBOTHHKA;

MIPOBOJIUTH HCCJEIOBAaHUE 3aBUCUMOCTU OJHOW (PM3MYECKOM BEIMYHMHBI OT JAPYrod C
WCIIOJb30BAHUEM TMPSMBIX HM3MEPEHUN, TpPU HTOM KOHCTPYHPOBATh YCTAHOBKY,
(bUKCUpPOBaTh PE3YNIBTATHl TOJYYCHHOW 3aBUCHMOCTH (PU3MUECKHX BEIUYHH B BHJIC
rpagukoB C y4€TOoM aOCOJIFOTHBIX MOTPEUTHOCTEH W3MEPEHUM, NeJaTh BBIBOJBI TIO
pe3ynbTaTaM UCCIEI0BAHUS;

MPOBOJIUTh KOCBEHHBIC W3MEpPEHUS (PU3UYECKUX BEIWYWH, TPU ITOM BHIOMPATH
ONTHUMAIBHBIA METOJ HW3MEpPEHHUs, OICHUBATh aOCOJIOTHBIE W OTHOCHUTEJIHHBIC
MOTPEITHOCTH MPSIMBIX M KOCBEHHBIX U3MEPEHUIA;

[IPOBOJIUTH  ONBITHI 0 MPOBEPKE NPEMJOKEHHOW THIOTE3bl:  IUIAHUPOBATH
OKCIEPUMEHT,  COOMpaTh  SKCIEPUMEHTAIbHYIO  YCTaHOBKY,  aHaJIM3UPOBATH
MOJIYy4YEHHBIE PE3yJIbTaThl U JI€JaTh BBIBOJ O CTaTyCE MPEIJIOKEHHON THIIOTE3H;
coOnroaaTh mpaBuia 0€30MacHOro TpyZa MpU MPOBEIEHUU HCCIEIOBAHUNA B paMKax
y4eOHOro SKCIEPUMEHTa, MPaKTUKyMa W y4eOHO-HCCIEeOBATENbCKOW U MPOEKTHOM
NEeSITEeIbHOCTH C HCIOJIb30BAaHUEM H3MEPUTEIbHBIX YCTPOWCTB U J1aOOPATOPHOTO
000pyI0BaHHUS;

pemath pacy€THbIE 33Jayd C SBHO 3a/JIaHHOM W HESIBHO 3aJaHHOW (PU3NYECKOM
MOJIENIbIO: Ha OCHOBAaHUM aHajiM3a YCJIOBUS OOOCHOBBIBATH BBIOOp (QU3MUECKON
MOJeN, OTBeYarolei TpeOoBaHUSAM 3a7aud, MNPUMEHATb (OPMYIbI, 3aKOHBI,
3aKOHOMEPHOCTH U  MOCTylaThl (U3WYECKUX TEOPUMl MPU  HCIOJIb30BAHUU
MaTeMaTHYEeCKUX METOJOB pELICHUs 3aJay, IPOBOAUTh pacy€Tbl HAa OCHOBAHHH
MMEIOIINXCA JIAHHBIX, AaHaJU3UpPOBAaTh PE3YJAbTAThl U KOPPEKTHUPOBATH METO/IbI
peuieHus ¢ y4éToM MOJIyY€HHBIX pe3yIbTaTOB;

pelaTh Ka4eCTBEHHbIE 3a/1auu, TPeOyIolIe MPUMEHEHUsI 3HAaHUM U3 Pa3HbIX pa3/IesioB
Kypca (puU3MKH, a TaKKe WHTErpanuy 3HAHUM M3 JAPYTHX MPEeIMETOB €CTeCTBEHHO-
Hay4HOTO IHMKJIA: BBICTPAWBaTh JIOTHYECKYIO ILIETIOYKY PAaCCYKJIEHHUW C ONOpoill Ha
W3Y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKUE SBICHHUS;

HCIOJIb30BaTh TEOPETUYECKUE 3HAHUS 711 00BICHEHUS! OCHOBHBIX MPUHIIUTIOB PAOOTHI
M3MEPUTENBHBIX TPHOOPOB, TEXHUUYECKUX YCTPOUCTB U TEXHOJIOTUYECKUX MTPOIIECCOB;
MIPUBOJIUTH PUMEPHI BKJIaJ]a POCCUMCKHX U 3apYOEIKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HaykH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIETO MHUpPA, B Pa3BUTHE TEXHUKH U
TEXHOJIOT U,

aHAJIM3UPOBAaTh M  OILIGHUBATh TOCJEICTBUS OBITOBOM U  MPOU3BOJACTBEHHOM
NEeSITENLHOCTH YEeNOBEKa, CBSI3aHHOW ¢ (DU3MUECKUMHU TMPOLIeCCaMH, C TO3UIUI



9KOJIOTMYECKOMN 0e301acHOCTH, IIpEICTaBICHUM 0 paloHaIbHOM
IIPUPOIOIIOJIb30BAHNNY, a TAKXK€ Pa3yMHOM HCIIOJIb30BAHUU JAOCTH)KEHUH HAyKd U
TEXHOJIOTUH JUTsl TaTbHEHUIIIEro pa3BUTHS YEIOBEUECKOTO O0IIeCTBa;

MPUMEHSATH pa3IyuHbIe CIOCOO0BI paboThl ¢ MH(opManHen (PU3NIECKOTO COACPKAHUS C
WCTIOJIb30BAHMEM  COBPEMEHHBIX HMH()OPMAIIMOHHBIX  TEXHOJOTHHA, TPH  ITOM
HCIIOJIb30BAaTh  COBPEMEHHbIE  HMH(OPMALIMOHHBIE  TEXHOJOIMM  JUISl  TOMCKA,
nepepaboTKM W TpPEObsABICHHUS Y4eOHOW ¥ HAYYHO-TIOMYJSIPHOW WH(pOpMAaLUH,
CTPYKTYpUPOBAaHUS W HHTEPIPETalud WHPOPMALUHU, TMOJYYEHHOW W3 Pa3IHIHBIX
MCTOYHHUKOB, KDUTHUYECKH aHATM3UPOBATH MOIy4aeMylo HH()OPMAIIMIO 1 OLIEHUBAThH €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOILMXCS 3HAHUI, TaK M Ha OCHOBE aHaIu3a
HCTOYHUKA NH(OpMaLINY;

MPOSIBJIATh OpPraHU3AlMOHHBIE M [O3HABATEJbHBIE YMEHHUS CaMOCTOSTEIbHOTO
MpUOOpETEHUsT HOBBIX 3HAHMM B IPOLECCE BBHINOJHEHUS IMPOEKTHBIX U y4eOHO-
HCCIIEI0BATENIbCKUX padoT;

paboTaTh B IpylIe C HCIOJHEHHUEM Pa3IMYHbIX COIMANBHBIX pOJIEH, IJIAHUPOBATH
paboTy Tpymmbl, palUOHAIBHO paCHpeNeNsiTh IesTeNbHOCTh B HECTaHJAPTHBIX
CUTYaIUsX, a/IeKBaTHO OLIEHHWBATh BKJIAJ KaXXIOr0 M3 YYaCTHUKOB TPYIIIIbI B PElIEHUE
paccMaTpuBaeMoi MpoOIEMBI;

MpOSIBIIATh MOTHMBAallMIO K Oyaymed mnpoQeccHOHaIbHON  NIEATENbHOCTH IO
CHEIUATBLHOCTSAM (PU3UKO-TEXHUIECKOTO TIPODHIISL.

K koHmy obyuenust B 11 knacce mpeaMeTHBIE Pe3ylIbTaThl HA YriyOJIEHHOM YPOBHE JIOJIKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMECHHM:

MMOHUMATh pOJIb (U3UKA B HKOHOMHUYECKOHW, TEXHOJOTUYECKOW, COIUAIBHON U
THYECKON cepax AESITeTbHOCTH YeJNOBEKa, POjb M MECTO (M3MKH B COBPEMEHHOM
Hay4YHOU KapTHUHE MUpPaA, pOJjb ACTPOHOMUU B MPAKTUYECKOU JAESATEIIBHOCTH YEJIOBEKA U
JalbHEHIIEM  HAyYHO-TEXHUYECKOM  Pa3BUTHH, 3HAQYEHHE  OIMCATEIbHOM,
CUCTEMAaTU3UPYIOIIEH, OOBICHUTEIBHON M MPOTHOCTUYECKOW (GYHKIMN (pu3nyeckon
TEOPUU — INIEKTPOJAWHAMUKH, CHELUATBHOU TEOPUH OTHOCUTEIBHOCTH, KBAaHTOBOU
¢buzuky, poiab (uznueckoil Teopuu B GOPMUPOBAHUU MPEACTABICHUN O (U3HUECKOM
KapTUHE MHpa, MEeCTO (U3UYECKOW KapTHHBI MHUpa B OOIIEM psiay COBPEMEHHBIX
€CTECTBEHHO-HAYUYHBIX MPEJCTaBICHUHN O IPUPOJIE;

pas3nuyath yCIOBUS TNPUMEHUMOCTH Mojened (U3NYeCKuX Ted U MPOIECCOB
(sBHEeHMI): OOHOPOJHOE DIEKTPUYECKOE€ K  OJHOPOJHOE MArHUTHOE  IOJIf,
rapMOHUYECKHE KOJIeOaHUs, MaTeMaTU4YEeCKHil MAasTHHUK, WACATbHBIM TMPYKUHHBIH
MasTHUK, TAPMOHUYECKUE BOJIHBI, UJCAIbHBII KOleOaTeIbHbIN KOHTYpP, TOHKAs JIMH3A,
MO/IeJIe aTOMa, aTOMHOTIO siipa U KBAHTOBOW MOJIEJIU CBETA;

pa3nuyath ycioBUs (TpaHHIbI, O00NAacTH) NPUMEHHMMOCTH (U3NYECKUX 3aKOHOB,
MOHMMaTh BCEOOIIMH XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB M OTPaHUYEHHOCTb
HCII0JIb30BAHUS YACTHBIX 3aKOHOB;

aHAJM3UPOBATh U OOBACHATH AIIEKTPOMArHUTHBIE MPOIECCHl U SBIEHHS, HCIIOJIB3Ys
OCHOBHBIE TIOJIOXKEHMSI M 3aKOHBl JJIEKTPOAMHAMUKM M CIELUAJIbHON TEOpUU
OTHOCUTEIIBHOCTH (3aKOH COXPAaHEHUsS JJIEKTPUYECKOTO 3apsja, cwia Amiepa, cuia
JlopeHna, 3aKOH »DJEKTPOMarHUTHOM WHAYKUMM, mnpasuio Jlenma, cBsazp JOC
CaMOMHJYKIIMM B D3JIEMEHTE DJJIEKTPUUYECKON LIENU CO CKOPOCTBIO M3MEHEHHUS CHUJIbI
TOKa, MOCTYJIAThl CHIEIUATILHON TEOPUU OTHOCUTEIBHOCTH DHUHIITEHHA);



aHAJTM3UPOBATH M OOBACHATH KBAHTOBBIC IIPOIIECCHI U SBJICHHS, UCIOJb3Ys MMOJIOKEHUS
KBaHTOBOW (u3uku (ypaBHeHHE DUHIITEWHA ans GoTtodddexTa, MEepBhld U BTOPOH
MoCTyNaThl bopa, MpUHIMIT COOTHOIICHUs HeomnpeaenéHHocren ['ei3endepra, 3aKoHbBI
COXpaHEHHUS 3apsAIO0BOTO M MAaCCOBOTO YHCEN U SHEPTUU B AJCPHBIX PEAKIUAX, 3aKOH
PaIMOaKTUBHOIO pacraja);

OTIHMCHIBATH (PU3MYECKHE MPOLECCH U SIBJICHHS, UCTIOJb3Ys BEIHMUUHBI: HAMPSHKEHHOCTD
ANIEKTPUYECKOTO  MOJIA, TMOTEHIHal  3JEKTPOCTaTUYECKOro  MOJs,  Pa3HOCThb
MOTEHINAJIOB, SJIEKTPOABIXKYINAs CHJIa, WHAYKIMS MAarHUTHOTO TIIOJIS, MarHUTHBIN
MOTOK, cuja AMIepa, HHIYKTHBHOCTH, 3JCKTPOJBIKYIIAS CHJIA CaMOWHIYKIIWH,
SHEPTUs MAarHUTHOTO TIOJIS MPOBOJHUKA C TOKOM, PEISATUBUCTCKUI MMITYJIbC, TTOTHAS
SHEPTHs, SHEPTHsI TOKOsI CBOOOIHON YaCTHIIBI, JHEPTUS M UMITYJIbC (POTOHA, MAacCOBOE
YHCIIO U 3apAI SIIpa, DHEPTHUS CBSI3U SIIIPa;

OOBSACHATP OCOOCHHOCTH MPOTEKaHUs (U3NYECKUX SBJICHUN: 3JIEKTpPOMarHuTHas
WHAYKIHS, CAMOWHAYKIIHSI, Pe30HAHC, MHTepQEePEHIINS BOIH, AU(paKIys, JHCIepCus,
MOJIHOE BHYTpPEHHEEe OoTpakeHue, Goroanekrpuueckuii agdext (pororddexr), anbda-
u Oera-pacmaabl  sAep, TaMMa-u3IydeHHe —saep, (U3NYEeCKue  MPHHIIUIIBI
CHEKTPaJIbHOTO aHaJu3a U paboThI J1a3epa;

OTIpENIENATh HAlpaBJIeHUEe WHAYKIIMA MarHUTHOTO TIOJSI TTPOBOJHHUKA C TOKOM, CHIIBI
Awmriepa u cuisl JlopeHna;

CTPOHUTHh M300paKe€HWe, CO3/IaBaeMOE€ IUIOCKAM 3€PKajoM, TOHKOW JIMH30U, U
pacCYUTHIBATh €r0 XapaKTEePUCTUKH;

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

MPOBOJUTH MCCJIEIOBAHUE 3aBUCUMOCTEH (DM3MUECKUX BEJIWYMH C HCIOJIb30BAHUEM
MPSIMBIX U3MEPEHUM, IPU 3TOM KOHCTPYUPOBATh YCTAHOBKY, (PUKCHPOBATH PE3YIbTATHI
MOJIyYEHHON 3aBUCHUMOCTH (U3MYECKHX BEIMYUMH B BHAE TpaduKkoB C y4&€ToM
aOCOIOTHBIX ~MOTPEIIHOCTeH HM3MEPEeHUU, [eNaTh BBIBOABI IO  pe3ylibTaTaM
HCCIIeIOBAHUS;

MPOBOJUTh KOCBEHHBbIE H3MEPEeHUS (U3NYECKUX BEJIUYUH, IMPU HITOM BBIOMpATH
ONTUMANBHBIA METOJ M3MEPEHUs, OICHUBAaTh AaOCOJNIOTHBIE W OTHOCUTEIbHBIE
MOTPEIIHOCTH MPSAMBIX M KOCBEHHBIX U3MEPEHUil;

MPOBOJUTH OMBITHI 1O MPOBEPKE MPEAJIOKEHHOW TUIOTE3bl:  IUIAHUPOBATH
OKCIEPUMEHT,  COOMpaTh  OSKCIEPUMEHTAIBHYIO  YCTaHOBKY,  aHaJIM3UPOBATH
MOJIy4Y€HHBIE PE3YJbTAThl U JIENIaTh BHIBOJ O CTaTyCE MPEUI0KEHHON TUIIOTE3HI;
OTIMCHIBATh METO/Ibl OJTYYCHHSI HAYYHBIX aCTPOHOMHYECKUX 3HAHUIA;

cobOnrofarh mpaBuia 0e30MacHOro TpyJda MpU MPOBEACHUU HCCIENOBAaHUN B paMKax
y4eOHOTO SKCIEpPUMEHTa, MPAaKTUKyMa M Y4eOHO-MCCIIE0BATENLCKOM M MPOEKTHOM
JEeSITENFHOCTH C HCIOJh30BAaHUEM HM3MEPUTEIBHBIX YCTPOWCTB U JaOOPATOPHOTO
000pyI0BaHNUS;

pemath pacy€THBIE 3aJaydl C SBHO 33/IaHHOM W HESBHO 3aJaHHOU (PU3UYECKOU
MOJENIbI0: HAa OCHOBAaHMHW aHalW3a YCIOBUS BBIOMpaTh (PHU3UYECKHE MOJICNH,
OTBeUarolue TpeOOBAHUSIM 33/1a4H, IPUMEHSITH GOPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH U
MOCTYNaThl (U3NYECKUX TEOPUN TMPH HCIOJIb30BAaHUM MAaTEMaTHYECKHX METOJIOB



pelieHus 3ahady, IMPOBOAUTH pacuy€Tbl HAa OCHOBAaHUM HUMEIOIIMXCSA JIAHHBIX,
aHAJIM3UPOBATh pE3yJAbTaTbl M KOPPEKTHPOBATh METOJbl PpEUIEHUS C Y4ETOM
IIOJIyYEHHBIX PE3yJbTaTOB;

pelIaTh Ka4eCTBEHHBIE 3a/1aul, TpeOyIOIIe IPUMEHEHUS 3HaHUM U3 pa3HbIX pa3/IeiioB
Kypca (H3UKH, a TaKKe HHTErpalid 3HAaHWH W3 APYrHuX NPEAMETOB €CTECTBEHHO-
HAy4YHOT'O LHMKJIA: BBICTPAaUBATh JIOTMUECKYIO LEMOYKY PACCYXKJCHHH C ONOpOM Ha
M3yYeHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PM3UYECKHUE SIBIICHUS;

HCII0JIb30BATh TEOPETUYECKUE 3HAHUSA /11 0OBSICHEHUS! OCHOBHBIX IPUHIUIIOB PAOOTHI
M3MEPUTENBHBIX TPUOOPOB, TEXHUYECKUX YCTPOUCTB U TEXHOJIOTMUECKUX MPOLIECCOB;

MIPUBOJIUTH IPUMEPHI BKJIaJ]a POCCUMCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKl, B OOBSCHEHHE IPOLECCOB OKPYKAIOLIEro MHpa, B pPa3BUTHE TEXHUKU U
TEXHOJIOTHIi;

aHAJIM3UPOBaTh U  OLIEHUBATh MOCJIEJICTBUS OBITOBOM U  NPOU3BOJACTBEHHOMN
NEeSITEIbHOCTH YEeJIOBEKa, CBSI3aHHOM ¢ (U3MUecKMMHU TIpolieccaMu, C MO3ULUN
9KOJIOTMYECKOM 0€3011acHOCTH, MIpeICTaBICHUM 0 paloHaIbHOM
MIPUPOIOIONIL30BAHNH, 4 TaKXKE€ Pa3yMHOM HCIOJBb30BAaHUU JOCTIKEHUN HAyKu U
TEXHOJIOTHH JIJIs1 JATbHEUIIIEro pa3BUTHS YEIIOBEUECKOTO OOIIEeCTBa;

MIPUMEHSTH pa3InyHble CIOCO0b! paboThl ¢ HHpopMaLuel HrU3NUEecKOTO COIepKaHus C
HCIOJIb30BAHUEM  COBPEMEHHBIX HMH()OPMAIIMOHHBIX TEXHOJOTHUH, TMpU  3TOM
HCIIOJIb30BaTh  COBPEMEHHbIE  HMH(OpPMAllMOHHBIE  TEXHOJOTMH  JUISl  TOMCKa,
nepepaboTKU U TMpeAbABICHUsS Y4eOHONW M HAydHO-TIOMYJISpHOW HHGpOpMaIuy,
CTPYKTYPUPOBAaHMSI W HMHTEpPHpeTalud HHPOpPMALUU, TOJYYCHHOW U3 PA3IUYHBIX
HMCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH MOJIy4aeMyl0 HH(OPMAILIHIO U OLIEHUBATh €€
JOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHUI, TaK M Ha OCHOBE aHajIn3a
HMCTOYHHMKA HH(pOpMAIUK;

MPOSIBJIATh OpPraHU3allMOHHBbIE M [O3HABATEIbHBIE YMEHHSI CaMOCTOSTEIHHOIO
MpUOOpEeTEeHUsT HOBBIX 3HAHMM B TMPOLECCE BBHINOJHEHUS MPOCKTHBIX U y4eOHO-
HCCIIEIOBATENIbCKUX padoT;

paboTaTh B Ipylmne C HCIOJHEHHUEM Pa3IMYHbIX COIMANBHBIX pOJIeH, MJIaHUPOBATH
paboTy Tpymibl, paUOHATIBHO pAaCHpeneisTh JesTeIbHOCTh B HECTaHIAAPTHBIX
CUTYaIUsIX, aIeKBaTHO OLIEHHWBATh BKJIAJ KaXXIOrO M3 YYaCTHUKOB TPYIIIbI B PELICHUE
paccMaTrpuBaeMoil mpoOIeMbl;

MpOSIBIIATh MOTHBALIMIO K Oyaymieid mnpoQecCHOHAIbHON  NEATENbHOCTH IO

CIICHUAJIBHOCTAM (1)I/I3I/IKO -TEXHHUYCCKOI'O HpO(bI/IJ'IH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (ungpossbie)
Konrpoabubie | IlpakTHyeckue
n/n MPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypcsbl
Paznea 1. HAYYHBIV METO/ ITIO3HAHUS ITIPUPOIbI
11 HayuHnslii MeTO1 IO3HAHUS IPUPOIBI 6
Hroro mo pazueny 6
Paznen 2. MEXAHUKA
2.1 Kunemartnka 10
2.2 JlnHamuka 10
2.3 Craruka TBEpAOTO TENa 5
2.4 3aKOHBI COXPAHECHHS B MEXaHHUKE 10 1
Hroro mo pazgeny 35
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
3.1 OCHOBBI MOJICKYJISIPHOKHHETUYECKON TEOPUH 15
3.2 Tepmoauaamuka. TeninoBble MalTuHbI 20
33 ArperatHble cocTosiHUS BemiecTBa. da3oBbie 14
' HEepPEXO /bl
Hroro no paszneny 49
Paznen 4. DJIEKTPOJANHAMUKA
4.1 DNEKTpUUECKOE TI0JIE 24
4.2 I1oCTOSHHBIN 2INEKTPUUECKUI TOK 24 1




4.3 Toku B pa3nuyHBIX cpenax 6
Hroro no pazgeny 54
Paszen 5. ®PU3HMUECKHUI MPAKTUKYM
5.1 OuznyecKkuil NpakTUKyM 16 16
Wroro mo pazueny 16
PesepBHOE Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 170 16




11 KVIACC

KosmmuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IIpakTuyeckue (1upp )
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Pazgen 1. DJIEKTPOANHAMUKA
11 MaruauTHO€E ToJie 14
1.2 DNeKTpOMarHuTHAas MHAYKLNS 13 1
Hroro mo pazgeny 27
Pazgen 2. KOJIEBAHUSI 1 BOJIHbBI
2.1 MexaHn4ecKue KoJIeOaHus 10
2.2 DNeKTpOMarHuTHBIE KOJICOaHUs 15
53 MexaHn4yecKue 1 3JeKTpOMarHUTHBIE 10
BOJIHBI
24 OnTHka 25 1
Hroro mo pazgeny 60

Pasgen 3. OCHOBBI CIHEIIMAJIBbHOM TEOPUU OTHOCUTEJBHOCTH

3.1 Ocnossl CTO 5
HTtoro mo pazneny 5
Pazgen 4. KBAHTOBAS ®U3UKA

4.1 KopnyckynsipHO-BOJIHOBOW Jyanu3m 15

4.2 ®dusznka aroma 5

43 ®du3MKa aTOMHOTO 4/pa U 3JI€MEHTapHBIX 5

YACTHI]




Hroro no pazneny

25

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHTBl aCTPOHOMUU U aCTPOPU3UKU 12
Hroro no pazgeny 12
Pazznen 6. ®PU3HUECKHWI MPAKTUKYM
6.1 Ouznyeckuil NpakTUKyM 16 16
Wroro mo pazueny 16
Pazgen 7. OBOBIIAIOLIEE IOBTOPEHUE
Cucrtemaruzanusa 1 0000I1IeHne
71 MPEIMETHOTO COJICPKAHUS U OITBITa 15
' NS TeTBHOCTH, TPUOOPETEHHOTO TIPU
n3ydeHuu kypca ¢uszuku 10 — 11 kmaccos
Hroro mo pazgeny 15
PezepBHoe Bpemst 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 170 16
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OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

®usuka 10 knacc. Msikumes [.5., byxoBues b.b., Hapyrun B.M. nox
penakmueit H.A.ITapdpenoBoit Mocksa, "[Ipocsemenne" 20211
®usuka 11 knacc. Msikumes [.41., byxosues b.b., Hapyrun B.M. nox

penakmueit H.A.ITapdpenoBoit Mocksa, "[Ipocsemenne" 20211

METOAUYECKHUE MATEPHUAJIBI JISA YUUTEJA

[Toypounsie pa3padotku o ¢pusuke kK YMK I'. . Msaxumena 10,11 knacc
H.C.I1Inmeik Mockaa, "Bako" , 2021r

Co6opnuk 3anau no ¢usuke 10-11xmacc H.A.IlapdentreBa Mockaa,

"IIpocsenienne", 2020r

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HMHTEPHET



