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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma mo ¢u3uKe Ha ypoBHE cpeaHero oOmiero oOpa3zoBaHus pa3paboTaHa Ha
OCHOBE IOJIO)KCHHH M TpeOOBaHWI K pe3yabTaTaM OCBOCHHS OCHOBHOU 0Opa3oBaTelbHOM
nporpammel, mnpeacraBieHHbx B @I'OC COO, a takke ¢ yuérom denepalibHON paboueit
nporpammbel BocnuTanus W KoHnenumu mnpenopaBanusi ydeOHoro mnpenmera «®Dusuka» B
oOpa3oBaTenbHBIX ~ OpraHm3ammsax Poccwiickoit ~ @Denepanuu, peaau3ylOIMX OCHOBHBIC
o0Opa3oBaTesbHbIe IPOTPAMMBI.

[Iporpamma 1o (¢u3mke ompenenser 00sg3aTeNbHOE MPEIMETHOE  COJIEpIKAHHME,
YCTaHABJIMBAET PEKOMEHAYEMYIO IOCJIEI0BATEIbHOCTh M3YyUEHUS TEM U pa3/esioB y4eOHOro
mnpeaMera ¢ y4€TOM MEXIIPEIAMETHBIX U BHYTPUIIPEIAMETHBIX CBSI3€H, JIOTUKU Y4eOHOTO
mporecca, BO3pacTHBIX ocoOeHHocTed oOyvaromuxcs. Ilporpamma mno Qusuke Aaér
MIpE/ICTaBICHUE O LIENAX, COJep’KaHUM, o0lel cTpaTerun oOy4yeHHs, BOCIIUTAHUS U Pa3BUTHUS
00yJarommMxcs cpecTBaMu ydeobHoro npeamera «duznkay Ha yriay0iaEéHHOM ypOBHE.

N3yuenne kypca @u3uku yriayOJa€HHOTO YpOBHS IO3BOJIAET peajlu30BaTh 3aJadyu
podeccHoHaIbHON OpUEHTAllUY, HAIpPaBJIEHO Ha CO3JaHUE YCIOBHUW JUISl MPOSIBICHMSI CBOUX
UHTEJJIEKTYaJbHBIX W TBOPYECKUX CIOCOOHOCTEH KaXKIbIM OOy4aromumcsi, KOTOpbIe
HEOOXOIUMBI ISl TPOAOJDKEHUS oOpa3oBaHMsi B OpraHuM3alusax MpodeccrnoHaTbHOTO
00pa3oBaHus MO PA3INYHBIM (U3UKO-TEXHUUYECKUM U MHKEHEPHBIM CHEIIMATbHOCTSM.

B nporpamme mno ¢usuke ompenensioTcs IUIaHUpYyeMble Pe3ylbTaThl OCBOEHHUS Kypca
¢bu3MKM Ha YpOBHE CpenHero ooOmero o0pa3oBaHUSA: JHMYHOCTHBIE, MeETaNpeIMETHbIE,
npeaMeTHBIe (Ha yriryOn€éHHOM ypoBHE). HayduHO-MeTO10/10THUeCKOM OCHOBOM sl pa3paboTKU
TpeOOBaHMH K JIMYHOCTHBIM, METANPEIMETHBIM U INPEIMETHBIM pe3yibTaTaM oOydarolmuxcs,
OCBOMBIIIMX MPOTpPaMMy IO (PU3UKE HA YPOBHE CPEAHETO 00IIero oOpa3oBaHus Ha yriayOoaEHHOM
YPOBHE, SBJISIETCS CUCTEMHO-AEATEIbHOCTHBIA MOIXOI.

[Tporpamma 1o ¢u3MKe BKIFOYACT:

IUTAHUPYEMbIE pe3yJbTaThl OCBOCHUS Kypca (DPU3MKM Ha YriayOl€HHOM YypOBHE, B TOM
qucyie IPeIMETHbIE Pe3yIbTaThl 0 ToAaM 00yUYeHHUs;

coJiepxkaHue yueoHoro npeamera «Pu3nkay 1o rogaM oOydeHus.

IIporpamma no ¢u3uke MMeeT NPUMEPHBIM XapakTep M MOXKET ObIThb HCIOJIb30BaHa
YUUTENAMU (PU3UKU 7151 COCTABIICHUS CBOMX pabOUuX MIPOrpamMM.

IIporpamma 1o (¢u3uKe HE CKOBBIBACT TBOPUYECKYIO WHUIMATUBY Yy4YUTEIEH U
IIPEJOCTABIET BO3MOXHOCTH JUISI PEAIM3alUU  PA3IUYHBIX METOAMYECKMX IOJIXOJOB K
IIPenoiaBaHuio (U3UKKU Ha YriyOlNEHHOM YPOBHE IpPU YCIOBHUU COXPAaHEHMs O0s3aTeIbHOMN
YacTH COJEp KaHus Kypca.

dusmka Kak Hayka o Haubosee O0IIKX 3aKOHAX MPUPO/Ibl, BBICTYIIAs B KAYECTBE y4eOHOTO
IpeaMeTa B LIKOJIE, BHOCUT CYILECTBEHHBIN BKJIAJ B CUCTEMY 3HAHUN 00 OKpYyXKaroIleM MUpE.
HIkosnbHBIH Kypc (u3MKM — cHCTEMOOOPa3yOUIMi Ui €CTeCTBEHHO-HAYyYHBIX YUeOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3MUECKHE 3aKOHBI JIS)KAT B OCHOBE IPOLIECCOB U SIBJICHUH, U3y4aeMbIX
XuMuel, ouosorueit, guznueckoit reorpacueil u acrpoHomueil. Mcmnonp3oBaHMe W aKTUBHOE
pUMeHeHHe (U3NYECKUX 3HAHUN ONpEAETHIIO XapakTep M OypHOe pa3BUTHE Pa3HOOOpPA3HBIX
TEXHOJIOTUH B cdepe DSHEpPreTHKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, MOJY4YEHHS HOBBIX
MaTepHalioB C 3aJaHHBIMU CBoMcTBaMu. l3ydyeHne (UMK BHOCUT OCHOBHOM BKJax B
(dbopMHUpOBaHHE €CTECTBEHHO-HAy4yHOW KapTHHBI MHUpa oOydaromierocs, B (opMHpOBaHHE
YMEHUI NPUMEHSTh Hay4YHBIA METOJ MO3HAHUS IIPU BBITIOJHEHUH UMM y4eOHBIX HCCIEIOBaHUH.

B ocHOBY kypca (U3MKH Ha ypOBHE CpeAHEro oOlIero o0pa3oBaHMs MOJOKEH Psij UJeH,
KOTOPBIE MOKHO PacCMaTpHUBaTh KaK MPUHLUIIBI €0 OCTPOEHUS.



Hoen yenocmuocmu. B cooTBETCTBUM € HEM KypC SABISETCS JIOTUUECKU 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX pa3ZesioB (U3UKH, BKIIOYAET KaK BOMPOCH! KIACCHUECKOM, TaK U
COBpEMEHHOU (PU3UKH.

Hoea zenepanuzayuu. B cooTBeTCTBMM C Hel Marepuan Kypca (U3MKA OObEIUHEH
BOKPYT (pu3mueckux Teopuil. Bemymmm B kypce siBisiercss (opMUpOBaHHE IMPEICTABICHHHA O
CTPYKTYPHBIX YPOBHSIX MaT€pUH, BELIECTBE U I10OJIE.

Hoen cymanumapuzayuu. EE peanuzanus MpeanoiaraeT UCNoab30BaHUE T'yMaHUTaApHOTO
noTeHyana Gu3ndeckoi HayKHu, OCMBICIICHUE CBS3H PAa3BUTUS (PH3HUKH C Pa3BUTHEM OOIIECTBA,
a TaKKe ¢ MUPOBO33PEHUYECKUMU, HPABCTBEHHBIMU U 3KOJIOTHYECKUMHU MPOOIEMAMH.

Hoess npuxnaonou nanpasenennocmu. Kypc dusuku  yriyOon€HHOro  ypoBHS
MIPENIOJIaraeT 3HaKOMCTBO C IIMPOKUM KPYrOM TEXHMUYECKUX U TEXHOJOTUYECKUX MPUII0KEHUN
M3YYEHHBIX TE€OpHUIl U 3aKOHOB. IIpu 3TOM paccMmarpuBaroTcs Ha ypOBHE OOLIUX MPEACTABICHUN
U COBPEMEHHBIE TEXHUYECKUE YCTPONUCTBA, U TEXHOJIOTUH.

Hoea 3xonocuzayuu peanusyercs IOCPEICTBOM BBEACHUS 3JIEMEHTOB COJIEP)KAHUS,
MOCBSAIIEHHBIX IKOJIOTMUECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHbl C Pa3BUTHUEM
TEXHHUKH U TEXHOJIOTUH, a Takke 00CyXAeHUsI TPo0IeM palliOHAIBLHOTO MPUPOOIOJIb30BAHUS U
9KOJIOTMYECKOM 0€30MacHOCTH.

OcBoeHme coaepkaHus MPOrpaMMbl MO (HU3HMKE JOJDKHO OBITH MOCTPOEHO HA MPUHIUIAX
CUCTEMHO-AEATEIbHOCTHOTO NoaxoAa. [y Gu3uKky peanuszaus 3TUX NPUHIUIIOB 0a3upyeTcs Ha
HCIOJIb30BAHUU CAMOCTOSITENIbHOTO SKCIIEPUMEHTa KaK MOCTOSHHO JEeHCTBYIOIIEro ¢akTopa
yueOHOro mpouecca. Jlns yrayOGn€HHOro YpoOBHS — 3TO CHCTEMa CaMOCTOSITENIBHOTO
YUEHHUYECKOTO HKCIIEPUMEHTa, BKJIIOYAIOMIETO0 (DPOHTANbHbIE YUYEHHUYECKUE OIBITH IPU
W3y4EeHUHW HOBOTO MaTepHuaia, JIabopaTopHble pabOThl W pabOThl mpakTukyma. [lpu 3TOM
BO3MOJKHBI JIBa crlocoba peanu3anuu GU3NUECKOro NMpakTHKyma. B mepBoM cilyuae NpakTHKyM
npoBoautcs 6o B koHre 10 m 11 kmaccos, nubOO0 Mociae MEpPBOro W BTOPOTO TOJYTOAUN B
KaX/I0M M3 3TUX KjiaccoB. BTopoil crnocod — 3To mHTerpauus paboT MpakTHKyMa B CHUCTEMY
na0opaTOpHBIX padOT, KOTOPHIE MPOBOAATCA B IIpoliecce U3ydeHus paszena (temsl). IIpu stom
o1 paboTaMu MPAaKTUKyMa MOHUMAETCsI CAaMOCTOSITEIIbHOE UCCIIE0BAHUE, KOTOPOE IPOBOJUTCS
10 PYKOBOJICTBY CBEPHYTOr0, 00001IEHHOTO BUa 6€3 MMOIIaroBO HHCTPYKLIUY.

B nporpammMe no ¢usuke cucrema ydeHMYECKOTO 3KCIIEPUMEHTA, J1a00paTOpHbIX paboT U
IIPAKTUKyMa MpeACTaBIeHa €AUHBIM NepeuyHeM. BbeiOop TeMaTHKu 11 3TUX BUAOB YUCHHUECKHX
IPAKTUYECKUX PabOT OCYLIECTBIAETCS Y4aCTHUKaMH 00pa30BaTENIBbHOIO Ipoliecca UCXOIs U3
0COOEHHOCTEM MOYpPOYHOIO IUIAHUPOBAHMsS M OCHalleHWs KaOuHeta ¢usuku. Ilpm sTom
oOecrieunBaeTcss OBJIaJICHUE OOYYAIOIIMMHUCA YMEHUSIMH IPOBOJUTH MNpsIMble M KOCBEHHBIE
U3MEPEHHUs, UCCIEI0BaHMs 3aBUCUMOCTEN (M3NYECKUX BEIMYMH M IIOCTAHOBKY OIIBITOB IIO
IIPOBEPKE MPEI0KEHHBIX TUIIOTES.

bonbiioe BHUMaHue yAeseTcs pelIeHUI0 pacuéTHBIX U KaueCTBEHHbIX 3a1au. [lpu sTom
JUI pacuy€THBIX 3aJad INPUOPUTETOM SBISIOTCS 3aJauyd C SBHO 3aJJaHHOW M HESBHO 3aJJaHHOU
¢u3n4ecKoil MOJIEINbIO, MO3BOJISIONINE TPUMEHATh U3YyUEHHbIE 3aKOHBI U 3aKOHOMEPHOCTH Kak
U3 OJJHOTO pa3jeina Kypca, Tak M UHTErpupys NpUMEHEHHe 3HaHWN U3 pasHbIX pasznenoB. s
KayeCTBEHHBIX 3a/lay IMPHOPUTETOM SBJSIOTCA 3a/laHusl Ha OOBsICHEHUE/NpeAcKa3aHHe
NpoTeKaHusl (U3NYECKUX SBJICHUN M MPOLIECCOB B OKPYKAIOIIEH >KU3HM, TpeOyrolue BbiOopa
¢bu3nUecKoit MoIeH Ul CUTYalluu MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpeboBanmsiMu PI'OC COO k MaTepHaTbHO-TEXHUYECKOMY
o0ecrieyeHHI0 y4yeOHOTO mpolecca Kypc (U3MKH YriayOnE€HHOrO YpOBHsSI Ha YpPOBHE CpPEIHEro
oOmiero o0Opa3oBaHUs JOJDKEH H3y4aTbCs B YCIOBHAX IpeIMETHOro KabuHeta. B kabunere
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(bU3UKK TODKHO OBITH HE00X0AUMOE JTabopaTopHOE 000PYIOBAHUE /TS BHITIOHEHUS YKa3aHHBIX
B IIporpamme 1o (U3MKEe YIEHHYECKHUX OIBITOB, Ja0OPAaTOPHBIX pabOT U paboT MpakTHKyma, a
TaKXe JIEMOHCTPALMOHHOE 000pyI0BaHHE.

JleMoHCTpaloHHOe 000pyaoBaHue (OPMHUPYETCSI B COOTBETCTBUM C HIPUHIUIIOM
MUHUMAaJIbHON TOCTATOYHOCTH U 00ecnedyrBaeT MOCTAHOBKY IEPEUYHCIEHHBIX B IIPOrpamMMe 10
¢u3MKe KITFOYEBBIX JAEMOHCTpALMN /ISl HMCCIIEeNOBAaHUS HM3y4aeMbIX SIBJICHHW W TIPOLIECCOB,
SMIUPUYECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHUI.

JIaGopaTtopHoe 00OpymOBaHHE ISl YICHHYECKHX IMPAKTUYECKHX PadoT GopMmupyercs B
BUJIE TEMAaTUYECKUX KOMIUIEKTOB U OO€cCleuMBaeTcs B pacy€re OJHOTO KOMILIEKTa Ha JBYX
oOyyaromuxcs. Temarnyeckue KOMIUIEKTHI J1IabOpaTOpHOTO OOOpYJOBAaHUS JOJDKHBI OBITh
MIOCTPOEHBl Ha KOMILJIEKCHOM MCIOJIb30BaHUM AHAJOTOBBIX W LU(POBBIX MpHUOOPOB, a TaKkKe
KOMIBIOTEPHBIX U3MEPUTEIIBHBIX CUCTEM B BUJIE IIU(PPOBBIX JIAOOPATOPHIA.

OCHOBHBIMH LEJSIMU U3Yy4€HUS (PU3HKHU B 0011EM 00pa30BaHUN SBISIOTCS:

(hopMHpOBaHHE UHTEPECA U CTPEMIICHUS 00YYarOMIMXCsl K HAYYHOMY M3YYEHHUIO TPUPOIbI,
pa3BUTHE UX MHTEJUIEKTYaJIbHBIX U TBOPYECKHX CIIOCOOHOCTEI;

pa3BUTHE TPEICTABICHUH O HAYYHOM MeETOoJe IMo3HaHus U  (HOpMUpOBaHUE
HCCIIEIOBATENIbCKOIO OTHOIIEHUSI K OKPYXKAIOIINM SIBJICHUSIM;

(hopMHpOBaHHE HAyYHOTO MHUPOBO33PEHUS KaK pe3ysbTaTa M3yuyeHUs OCHOB CTPOEHUs
MaTepuu U (yHIaMEHTAIbHBIX 3aKOHOB (DM3HKH;

(dhopMHpoBaHHEe YMEHUH OOBACHATH SBJIEHUS C UCIOJb30BaHHWEM (U3NYECKUX 3HAHUN U
Hay4YHBIX JI0Ka3aTeJIbCTB;

(dopMupoBaHHE NPEACTABICHUNH O PONM (U3MKU AT Pa3BUTUS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIi;

pa3BUTHE TIPEICTABICHUNH O BO3MOXHBIX chepax Oyaymed mnpodecCHoHATbHON
NeATeNbHOCTH, CBS3aHHBIX C (HU3UKOHM, MOJIrOTOBKA K JalbHEHIIEeMy OOY4YEHHIO B ITOM
HalpaBJICHUN.

JlocTikeHne 3TUX Lenell oOecreunBaeTcs pelIeHHeM CIEAYIOIUX 3ajad B Ipoliecce
u3yudeHus Kypca GU3UKU Ha YpOBHE CpelHero oouiero o0pa3oBaHusi:

puoOpeTeHue CUCTeMbl 3HaHUH 00 0oOWMX (U3MUYECKHX 3aKOHOMEPHOCTSX, 3aKOHaXx,
TEOpUsX, BKIIOYAs MEXAHUKY, MOJIEKYJSIPHYIO (QU3UKY, SJIEKTPOJANHAMUKY, KBAHTOBYIO (U3UKY
U 3JIEMEHTBI aCTPO(PU3HKH;

(bopMupoBaHHE YMEHUIN IPUMEHATh TEOPETUUECKUE 3HAHUS ATl OObSICHEHUS! GU3NYECKUX
SIBJICHUH B IPUPOJE U JUISI IPUHATHUS MPAKTHUECKUX PELICHUH B OBCEAHEBHON )KU3HU;

OCBOEHME CIIOCOOOB peIIeHUs PA3JIMYHBIX 3a]1a4u C SBHO 33JaHHON (U3NYECKOI MOJENbIO,
3ajay, MOJPa3yMEBAIOLIMX CaMOCTOATENIBHOE CO3JaHue (QU3MUYECKOW MOJeNH, aJeKBaTHOU
YCJIOBHSAM 3aJ1auM, B TOM YHCJIE 33]a4 NHKEHEPHOI'0 XapaKkTepa;

[NOHMMaHUe (PU3MYECKMX OCHOB M MPHHLUIOB JEHCTBUS TEXHUYECKUX YCTPOHUCTB U
TEXHOJIOTUYECKUX MTPOLIECCOB, UX BJIMSHUSA HAa OKPYXKAIOILYIO Cpey;

OBJIAZICHUE METOJaMHU CaMOCTOSATENbHOIO IUIAHUPOBAHMS M MPOBEAEHUS (U3NYECKUX
SKCMEPUMEHTOB, aHalW3a W MHTepIpeTanuy HWHQPOpMaluu, ONpEeAeTeHUs JAOCTOBEPHOCTU
IIOJIyYEHHOTO PEe3yJIbTaTa;

CO3JAHHME YCIOBUU JUIsl Pa3sBUTHS YMEHUH IPOEKTHO-UCCIENOBATEIbCKOM, TBOPYECKON
NESITEIBHOCTH;

pa3BuUTHE HHTepeca K chepaM npodecCuOHATbHOM NesITeIbHOCTH, CBA3aHHON C (PU3UKOH.

B cootBerctBun ¢ TpeboBanusMu PI'OC COO yrnyOnéHHBIH YpOBEHb H3Yy4EHUS
yuebHoro mnpeamera «®Pu3MKa» Ha YpPOBHE CpeaHEro oobuero ooOpa3oBaHMs BbIOHMpaeTcs
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00y4aroNMMUCs, TIAHUPYIOIIUMH TPOJIOJDKEHHE 00pa3oBaHUs IO CICIHUATBHOCTM (U3UKO-
TEXHUYECKOTO TPOIIIS.

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 kimacce — 170 vacos (5
4acoB B HEJICIIIO).

[Ipennaraemslii B mporpamme 1o (pusuke nepeueHb J1adopaTOPHBIX U MPAKTUYECKUX padboT
SBIISICTCSI PEKOMEHJIOBAHHBIM, YYHTENb JelaeT BHIOOp MpoBeAeHUs 1abOpaTOpHBIX paboT u
OTIBITOB C Y4ETOM MHIUBUAYAIBHBIX 0COOCHHOCTEH 00yJaromXcsl.



COJAEPKAHUE OBYYEHUA
10 KJIACC

Paspnen 1. HayuHnblii MeTOX MO3HAHUS IPUPOBI.

dusuka — (yHIaMeHTalbHAs Hayka O mpupoje. HaydHplii MeToa MO3HaHUS U METOJbI
UCCIIEI0BAaHUS (PU3NYECKUX SBJICHUH.

DKCIIEpUMEHT U TEOpHs B MpOLecce MO3HaHUS MpHpoabl. HabnroneHne n SKCriepuMeHT B
dusuke.

Crnioco0b1 n3MepeHns (U3NYECKUX BEIMYMH (QHAJIOTOBBIE W IU(POBBIE M3MEPHUTEIHHBIC
pUOOPHI, KOMITBIOTEPHBIEC JATYUKOBBIE CHCTEMBI).

[TorpemnocT u3mepeHuit Gpu3nYeCKUX BEIUUUH (a0COIIOTHASL U OTHOCUTEIIbHASA).

MonenpoBanue QU3NYECKUX SIBICHUH M MPOLECcCOB (MaTepuaiabHas TOYKa, aOCOJIFOTHO
TBEPIIOE TEJO, UeATbHAS KUIKOCTh, UACATbHBIN ra3, TOYSUHbIN 3apsan). [ unoreza. duzndeckuit
3aKOH, TPAHUIIBI €r0 IPUMEHUMOCTU. DU3ndecKast TEOpHsl.

Pons m mecto ¢usuku B (HopMHpOBaHMM COBPEMEHHON HayyHOW KapTUHBI MHpa, B
MPaKTUYECKON JESITETbHOCTH JIIO/IEH.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomel, npaKkmuxym.

WN3mepenue cuibl TOKa W HAmpsDKEHUST B IENMHM TOCTOSHHOTO TOKa MpHU TOMOIIU
aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTENLHBIX TPUOOPOB.

3HakoMCTBO ¢ 1MGpoBoil taboparopueit no ¢usnke. [Ipumepsl nuzmMepeHus GU3NUECKUX
BEJIMYMH [P MOMOILM KOMIBIOTEPHBIX JATYUKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannyeckoe aABMKEeHHE. (OTHOCHTEIBHOCTh MEXaHMYECKOro JABWKeHHA. CucreMma
OTCY€Ta.

[Ipsimas 1 oOpaTHas 3a7a4n MEXaHUKH.

Pannyc-BekTop MaTepualbHONW TOYKHM, €ro IPOEKIUHW Ha OCH CHCTEMBI KOOpPJIMHAT.
Tpaektopusi.

[lepemerienue, cKOpocTh (CpeAHsisi CKOPOCTb, MTHOBEHHAsi CKOPOCTb) M YCKOpPEHHE
MaTepUaIbHON TOYKH, UX MPOEKIUU HAa OCU CHUCTEMbl KOOpAauHAT. ClioKeHHe NepeMeleHU 1
CJIO’KEHHUE CKOPOCTEH.

PaBHOMEpPHOE M PaBHOYCKOPEHHOE NPSIMOJIMHEWHOE JIBM)KEHHUE. 3aBUCUMOCTh KOOPJIMHAT,
CKOPOCTH, YCKOPEHUS U MYTH MaTepUaIbHON TOYKU OT BPEMEHH U UX rpaduK.

CBoOonHOE maneHue. YCKOpeHHe CBOOOTHOTO majieHus. /[BukeHue Tena, OpOIICHHOTO
MIOJ] YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPJIMHAT, CKOPOCTU U YCKOPEHUSI MAaTEpUAIbHOM TOUKU
OT BpEMEHH U UX rpaduKu.

KpuBosmmHeiiHoe nBukeHue. [[BukeHne MatepuaibHOM TOUKH 110 OKPYKHOCTU. YTJIOBas U
nuHeitHas ckopocth. Ilepwon u yacrota oOpamenus. LleHTpocTpemuTensHoe (HOpMalbHOE),
KacaTelbHOE (TaHMeHIIMAIBHOE) U TIOJTHOE YCKOPEHUE MAaTepUAIbHON TOUKH.

TexHuyeckne yCTpPONCTBA M TEXHOJOTMYECKHE IIPOLECCHI: CHUAOMETpP, ABWKEHHE
CHAps/10B, LIETIHbIE, IeCTepEHYAThIE U PEMEHHBIE MTepeau, CKOPOCTHBIE JTHU(THI.

Jemoncmpayuu.

Mopnenb cucTeMbI OTCUETA, WIITKOCTPALUs] KHHEMAaTHYECKUX XapaKTEPUCTUK JBUKEHUS.

CriocoOsI Hcce10BaHus IBHKEHUH.

Nnmroctpanys npeaenbHoro nepexoja U U3MepeHe MTHOBEHHON CKOPOCTH.

[IpeobpazoBaHue ABUKEHUN C HCIOIH30BAHUEM MEXaHU3MOB.

[Tanenue Ten B BO34yXe U B Pa3peXEHHOM ITPOCTPAHCTBE.



Habmoienne ABMKEHUS TeNa, OpOIIEHHOTO MO/ YTJIOM K TOPU30HTY U TOPH30HTAIBHO.

Hamnpagnenue ckOpoCTH Mpu JBUKEHUHU MO OKPY>KHOCTH.

[IpeoOpazoBanme yrioBoi CKOPOCTH B PEAYKTOPE.

CpaBHeHHe TyTed, TPACKTOPHUI, CKOPOCTEH IBUKEHUSI OJHOTO M TOTO K€ Tejia B Pa3HbIX
cucTeMax OTCu€ra.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

N3yuenne HepaBHOMEPHOTO JABUKEHUS C IEJIbIO OMPEIEICHUSI MTHOBEHHOM CKOPOCTH.

WN3mepenue yckopeHus TMpH MOPSIMOJIUHEHHOM PAaBHOYCKOPEHHOM JIBIDKEHUM TIO
HAaKJIOHHOM IUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IYTH OT BPEMEHH MPU PABHOYCKOPEHHOM JIBUKEHUU.

N3mepenue yckopeHus: cBOOOTHOTO MasieHus (PEKOMEHJ0BAHO MCTIOJIb30BaHUE LIUPPOBOI
nabopaTopun).

N3yuenue nBuxeHUs Tena, OpOLIEHHOTO rOpU30HTaIbHO. [IpoBepka rumoressl o mpsiMon
MIPOMOPLIMOHAIIBHOM 3aBUCUMOCTH MEX]y JAJIbHOCTBIO MOJIETA U HAYAJIbHOM CKOPOCTBIO Tea.

N3yuenune nBMKEHUS TeJa TI0 OKPY>KHOCTHU € TTIOCTOSTHHOU TI0 MOJTYJTFO CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH IepHOJa OOpallieHHs KOHMYECKOro MasTHHKa OT €ro
IapamMeTpoB.

Tema 2. /lunamuxa.

[IepBsiit 3akoH HproToHa. MIHEpHmManbHble cucTemMsbl OTCU€Ta. [[pUHIMIT OTHOCUTEIIBHOCTH
lanmunes. HennepumaabHble CHCTEMBI OTCUETA (OTIPEICTICHUE, TIPUMEPHI).

Macca Tena. Cuna. [IpuHImn cynepnosuuuuy cuil.

Bropoii 3akon HeloTOHA 1J11 MaTepuaIbHON TOUKH.

Tpetuii 3akoH HeloTOHA 119 MaTepUaibHBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHUSA. DKBUBAJICHTHOCTh T'PABUTAIMOHHOW YU MHEPTHOM MacChI.

Cuna TsKecTH. 3aBUCHUMOCTh YCKOpPEHHUSI CBOOOJHOTO TaJEHUS OT BBICOTHI Hal
MOBEPXHOCTHIO IJIAHEThl M OT reorpaguueckodl MmUpoThl. JIBMKeHHE HEOECHBIX Tel U HX
cnyTHUKOB. 3akoHbl Kemepa. [lepBas kocMudeckasi CKOPOCTb.

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

Cuna tpenusa. Cyxoe Tpenue. Cuila TpeHUs CKOJIBKEHHS M CWIa TPEHHUS IOKOS.
Kosddunuent tpenus. Cuna conpoTHBIEHUS NPU ABMKEHUU Tella B JKMJIKOCTH WM rase, eé
3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO JIBUKEHHUSI.

Hasnenue. ['mapocrarndeckoe nasienue. Cuia Apxumena.

TexHuuecknue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHl: MOAIIWIHUKHN, JABUKEHUE
HCKYCCTBEHHBIX CITYTHUKOB.

Hemoncmpauuu.

Habnronenue ABMKEHUS TEN B MHEPLHUATBHBIX M HEMHEPIHAIBHBIX CUCTEMAaX OTCUETA.

[IpuHUIKIT OTHOCUTEIBHOCTH.

Kauenne nByxX HLMJIMHIPOB WM IIApOB Pa3HOM Macchl C OAMHAKOBBIM YCKOPEHHEM
OTHOCHUTEIIbHO HEMHEPIIUAIBHOW CUCTEMBI OTCUETA.

CpaBHEHME PaBHOAECUCTBYIOILIEH MPUITIOKEHHBIX K T€NY CHJI C IPOU3BEACHUEM MaCChI TeEJIa
Ha €ro YCKOPEHHUE B UHEPIUAIBHONU CUCTEME OTCUETA.

PaBeHCTBO cuil, BOBHUKAIOIIUX B PE3YJbTAaTe B3aUMOICHCTBUS TEIL.

N3mepenue macc 1o B3auMOJICHCTBHIO.

HesecomocTs.

Bec tena npu yckoOpeHHOM MOABEME U MA/ICHUH.

[lenTpoOeKHbIE MEXaHU3MBI.



CpaBHeHHE CHII TPEHUS TIOKOSI, KAYEHUS U CKOJIBKCHHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

W3mepenune paBHOICHCTBYIONIEH CHUJI IPU IBUKEHUHU OpyCKa 110 HAKJIOHHOH IIOCKOCTH.

[IpoBepka THUIOTE3bI O HE3aBHCUMOCTH BPEMEHH JBWKCHHS Opycka IO HAKIOHHOU
IJIOCKOCTH Ha 3a/IaHHO€ PAacCTOSIHUE OT €r0 Macchl.

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

N3ydeHne NBUKCHHS CHCTEMBI TEJl, CBI3aHHBIX HUTHIO, IEPEKUHYTOH depe3 JIETKui OJIOK.

N3mepenne ko3 duipieHTa TPeHHS 10 BEIIMYMHE YTI0BOT0 KOA(P(GHUIIMEHTa 3aBUCUMOCTH
Frp(N).

UccnenoBanue ABwkeHHs Opycka 10 HAKJIOHHOM IUIOCKOCTH C  IEpEeMEHHBIM
K03 (UIIMEHTOM TPEHHUS.

N3yuenune nBMKEHUS rpy3a Ha BATYy C TPEHHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomotHO TBEpAOE Teno. [locTynaTenbHoe U BpallaTelbHOE JIBMKEHUE TBEPJOTrO Tea.
MoMeHT cuiibl OTHOCUTENBHO ocu BpauieHus. [lneuo cumbl. CroxeHue cuil, TPUIOKEHHBIX K
TBEpIOMY Teny. LleHTp TsxecTu Tena.

VYcnoBust paBHOBECHS TBEPAOTO Tea.

YcroitunBoe, HEYCTOMYHMBOE, O€3pa3IndyHOE PAaBHOBECHE.

TexHnueckre ycTpOMCTBA M TEXHOJOIMYECKME IPOLECCHI: KPOHIITEHH, CTPOUTEIbHBIN
KpaH, peméTyarbie KOHCTPYKIIHH.

Hemoncmpayuu.

VYcnoBusi paBHOBECHS.

Bunasl paBHOBECHSI.

Yuenuueckuit sxkcnepumenm, nadopamopnuvie padomul, nPAKMUKYM.

HccnenoBanue ycnoBuid paBHOBECHS TBEPJIOTO TEJIA, UMEIOIIETO OCh BPALLICHHUS.

KoncTtpynpoBanue KpOHIITEHHOB U PACUET CUJT YIIPYTOCTH.

N3yuenue ycTOMYMBOCTH TBEPAOTO TEJIA, UMEIOILIErO IUIOIIA/Ib OIIOPHI.

Tema 4. 3akonvl coxpanenus 6 MexaHuke.

NMnynbc mMaTeprallbHOM TOYKH, CUCTEMBl MaTEpUANIbHBIX TouyeK. L[eHTp Macc cucreMbl
MaTepuaibHbIX TOUeK. Teopema 0 IBUKEHHUHU LIEHTpa Macc.

NMnynbe cuiibl 1 M3MEHEHUE UMITYJIbCA TeNa.

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBMXKEHUE.

MoMeHT wummyabca MarepuaibHOM TOouku. IlpencraBieHne O COXpaHEHMH MOMEHTa
HMITYJIbCa B EHTPAJIbHBIX MOJIAX.

PaGora cunbl Ha ManoM M Ha KOHEYHOM mepemenieHud. ['paduueckoe mpencraBieHue
paboTHI CHIIBI.

MOIIHOCTH CUIIBL.

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

[loTeHunaneHble U HEMOTEHUHMANIbHBIE cHibl. [loTeHnmnanbHas >Heprus. [loTeHnuanbHas
SHeprusi ynpyro aeGopmMupoBaHHOU MpyXuHBI. [loTeHIMaNbHAS YHEPTHs Tela B OJHOPOJIHOM
rpaBUTallMOHHOM ToJie. [loTeHuuanbHas sHEprust Tena B PAaBUTALMOHHOM I0JI€ OJHOPOJIHOTO
mapa (BHYTpH U BHE 11apa). Bropas kocMuueckas CKOpoCTh. TpeThsi KOCMUYECKasi CKOPOCTb.



CBsi3b pabOTHI HEMOTCHIIMAILHBIX CHUJ ¢ U3MEHEHHUEM MEXaHWYECKOW DHEPTUU CHUCTEMBI
TeNl. 3aKOH COXPaHEHMsI MEXaHUYECKON IHEPIHH.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

VYpaBHenue bepHymim Ui UACAIbHOM KHUJIKOCTH KakK CJEACTBHE 3aKOHA COXPaHEHHUS
MEXaHUYECKON DHEPTHUN.

TexHuyecknue ycTpOMCTBAa M TEXHOJOTHMYECKUE IMPOLECCHI: JABUKECHHE PAKET, BOJOMET,
KOMEp, MPYKUHHBIN MUCTOJIET, THPOCKOTI, (PUTYPHOE KaTaHUE Ha KOHbKAX.

Jemoncmpayuu.

3aKOH COXpaHEHUS UMITYJIbCA.

PeaktuBHOE NBHKEHUE.

N3mepenne MOIHOCTH CUIIBL.

N3menenue sHepruu Tea npu COBEPIICHUN PaOOTHI.

B3anMHble npeBpaleHns KMHETUYECKOW M NOTEHIMAJIBHOW DHEPruil NpU JEHCTBHM Ha
TEJIO CHJIBI TSIKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHne SHepruu Ipyu CBOOOHOM I1a/ICHUH.

Yuenuueckuit 3xcnepumenm, nadopamopnsvie padomut, nPAKMUKyMm.

N3mepenune nmnyneca Tena no TOpMO3HOMY ITYTH.

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

CpaBHEHNE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHUJIBI.

HccnenoBanne coxpaHeHUsl UMITYJIbCA TPU YIPYTrOM B3aMMOACHCTBHH.

N3mepenne KNHETUYECKOW SHEPTHUH TeJla IO TOPMO3HOMY ITyTH.

CpaBHEHHME U3MEHEHHS MIOTCHIIMAIEHON YHEPTUU MPYKUHBI C paOOTON CHUIIBI TPEHUSI.

Onpenenenre pabOTHI CHIIBI TPEHUS MPU ABMXKEHUU TeJa M0 HaKJIOHHOW TJIOCKOCTH.

Pa3znea 3. MoJieky/sipHasi pu3uKa U TEPMOJAMHAMHUKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU Meopul.

OcHOBHBIE TOJIOKEHHUsSI MOJICKYIsipHO-KuHeTnuecko Teopun (MKT), ux ombiTHOE
obocHoBanue. [uddysus. bpoyHoBckoe ABIKeHHE. XapaKTep IBMKCHHSI M B3aUMOICHCTBUS
yacTull BelecTBa. MoJienu CTpOeHHsI Ta30B, )KUAKOCTEH U TBEPIBIX TelI U OObSICHEHUE CBOWCTB
BEIIECTBA HAa OCHOBE 3TUX Mojened. Macca u pasmepbl MoJekyn (atomoB). KomudecTtBo
BemectBa. [loctossHHas ABoraapo.

TemoBoe paBHoBecue. TemmepaTypa u crnocoObl e€ u3Mepenus. lllkama Temmepatyp
Lenbcns.

Mogenp uaeanbHOr0 rasa B MOJIEKYJIPHO-KMHETUYECKOW TEOpUM: 4YacTHLbl Tas3a
JBUKYTCSI XaOTUYECKU U HE B3aUMOJIEUCTBYIOT JIPYT C APYTOM.

l'azoBbie 3akoHbl. YpaBHeHue MenpaeneeBa—Kmanelipona. AOconioTHas TeMmIeparypa
(mkana Ttemmepatyp KenpBuna). 3akon [anprona. M3omporecchl B HOEaIbHOM Tra3e C
MOCTOSIHHBIM KOJIMYEeCTBOM BellecTBa. [ paduueckoe npepcraBieHUe U30MPOIIECCOB: U30TEPMA,
n30Xxopa, u3obapa.

CBsi3b MEXIy JaBJICHHEM U CpeJHEH KWHETUYECKOM HSHEeprued MoCTynaTelbHOTO
TEIJIOBOTO JIBIDKEHHUS MOJIEKYJI UACAIbHOTO ra3a (OCHOBHOE YpaBHEHHUE MOJIEKYJSPHO-
KMHETUYECKOU TeOpUH UIeaIbHOro ras3a).

Cesi3p  aOCONIOTHOM  TeMIlepaTypbl TEPMOJWHAMUYECKOW CHCTEMBI CO  CpeaHei
KHMHETHYECKOH 3HEpruei NoCcTynaTeIbHOrO TEMIOBOTO JIBUKEHHUS €€ YaCTHLL.

Texnudeckne ycTpoilcTBAa M TEXHOJOTHMYECKHE TIPOIECCHI: TEPMOMETP, OapoMeTp,
MOJy4eHHUE HAaHOMATEPHAJIOB.

Jemoncmpayuu.



Mopnenu 1BUKEHHUS 4acTUll BEILIECTBA.

Monens OpOYHOBCKOTO JIBHYKEHUSI.

Buneoponuk ¢ 3anuchio peajibHOro OPOYHOBCKOTO JIBUKEHUSI.

Huddys3us xuaxocreit.

Monens onbita LlTepna.

[IpuTskeHne MOJEKYIIL.

Mopenu KpUCTaNINYECKUX PEIIETOK.

Habmronenue u rccnenoBanne U30pOLECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npakmuxym.

WccnenoBanue npouecca yCTaHOBJIEHUS TEIUIOBOTO PABHOBECHUS IIPU TEIJIOOOMEHE MEKTY
ropsiueil ¥ XOJIOJHOM BOJOM.

N3ydyenne wu3zoTepMHuecKkoro mporecca (pPeKOMEHJOBAHO MCIOIb30BaHUE LU(POBOH
n1abopaTopun).

N3ydenune n30XopHOTO mpouecca.

N3yuenne nzobapHoro mpoiecca.

IIpoBepka ypaBHEHHS COCTOSHUS.

Tema 2. Tepmoounamuxa. Tennogvie mauwiunol.

Tepmogunamuueckass  (TJ])  cucrema. 3ajaHue  BHEIIHUX  YCIOBUM  JJIA
TEPMOJMHAMUYECKOM cHUCTeMbl. BHemHne W BHyTpeHHME mapamerpsl. [lapameTpsl
TEPMOJIMHAMUYECKOW CHCTEMBI KaK CpelHHWEe 3HAu€HHUsS! BEJTUYMH, ONMHCHIBAIOUIUX €€ COCTOSIHUE
Ha MUKPOCKOITUYECKOM YPOBHE.

HyneBoe Hauano trepmoarHamMuku. CaMOIIPOU3BOJIbHAS PETaKCALNS TEPMOIMHAMUYECKOM
CUCTEMBI K TEIJIOBOMY PABHOBECHIO.

Mogenp uaeampHOrOo rasa B TEpPMOJAMHAMUKE — CHCTEMAa YpPAaBHEHMIl: ypaBHEHHE
MenneneeBa—KianeiipoHa U BBIpAKEHHUE ISl BHYTPEHHEW >HEPruu. Y CIOBUS MPUMEHUMOCTH
9TOM MOJENM: HHU3Kasg KOHLEHTpauus YacTHll, BBICOKME TeMmmeparypbl. BrlpaxeHue mis
BHYTPEHHEHN 3HEPruy OJHOATOMHOI'O MJEAIIBHOIO ra3a.

KBasucrarnueckue u HeCTaTUYECKUE MTPOLIECCHI.

DnemeHTapHas paboTa B TepMoauHaMuKe. Beruucienue paboTsl o rpaduky mpoiecca Ha
pV-nuarpamme.

Temonepenaua kak crnoco® HW3MEHEHUS BHYTPEHHEH OHHEPruM TepMOJIMHAMHYECKON
cucteMbl 6e3 coBepieHus padoTel. KoHBeKIus, TEIONPOBOIHOCTh, H3TyUCHHE.

KonnuectBo Temnotsl. Temno€MKOCTh Tena. YAelnbHas W MOJSpHas TEIUIOEMKOCTH
BelllecTBa. YpaBHeHHEe Maiiepa. YienbHas TemjoTra CropaHus TomuMBa. Pacuér komuyecTBa
TEIUIOTHI IpH Teronepenaye. [Tonstue 06 annabaTHoM mpoiiecce.

[lepBrIif 3ak0oH TepMoaAUHAMUKU. BHyTpeHHss sHeprus. KomnyecTBo TeruoTsl u padoTa
KaK Mepbl U3MEHEHHUs BHYTPEHHEN SHEPTrUU TEPMOJIMHAMUYECKON CHCTEMBI.

Bropoii 3akoH TepMOAMHAMUKH [UIsi PAaBHOBECHBIX IIPOILIECCOB: 4YE€pe3 3aJaHHOE
PaBHOBECHOE COCTOSIHHE TEPMOJUHAMHYECKOW CHUCTEMBl MPOXOAUT EIUHCTBEHHAsl aauadara.
AGcomoTHas TeMIepaTypa.

BTtopoii 3akoH TepMOAMHAMUKHU [ HEPABHOBECHBIX IMPOILIECCOB: HEBO3MOXKHO IEpeaaTh
TEIVIOTy OT OoJjiee XOJIOAHOTO Tena kK Ooyiee Harpetomy 6e3 kxommneHcanuu (Kiaysumyc).
HeobpaTumocTh TpUpOIHBIX IPOIECCOB.

[Ipunnune! aeiictBus TeminoBbix Mammud. KIT/I.

MakcumanbHoe 3Hauenue KITJI. [ukn Kapho.
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DKOJIOTHYECKUE aCHEeKThl MCIOJIb30BaHUS TEIUIOBBIX JABUrateneil. TemioBoe 3arps3HeHue
OKpYKaroILEn Cpeibl.

TexHuueckre yCTpOMCTBA M TEXHOJIOTMYECKUE MPOLIECCHI: XOJOAMIBHUK, KOHIUIIMOHED,
IM3eNbHBIA W KapOIOpATOpHBIA JBUTATENM, MapoBas TypOWHA, TOJNy4EeHUE CBEPXHUIKHX
TeMIeparyp, YTHIU3ALMS «TEIUIOBBIX» OTXOJOB C HCIOJIB30BAHMEM TEIJIOBOIO HAacoca,
yTHIH3alUs OMOOPTraHUYECKOTO TOTUIMBA JIJIsl BEIPAOOTKU «TETUIOBOW» M DJIEKTPOIHEPTUH.

Jemoncmpayuu.

N3menenue temiiepaTypsl py aquadaTHIeCKOM PAaCIIUPEHUH.

Bo3gymHoe oruuso.

CpaBHeHHE YIENbHBIX TEIUIOEMKOCTEH BEIIECTB.

CriocoObl U3MEHEHUSI BHYTPEHHEHN 3HEPrUu.

UccnenoBanue agunabaTHOTO mporiecca.

KomnbroTepHbie MOJI€TH TETUIOBBIX IBUTATENICH.

Yuenuueckuii sxkcnepumenm, nadbopamopusvie pabomovt, nPAKMUKyM.

N3mepenune ynenbHON TEIIOEMKOCTH.

HccnenoBanue mpoiiecca OCThIBaHUS BEIIECTBA.

UccnenoBanue agunabaTHOTO mporiecca.

N3yuenne B3aMMOCBSI3UM DHEPTUU MEKMOJICKYJISIPHOTO B3aUMOJCHCTBUS U TEMIIEPATYPHI
KHUIICHUS KUIKOCTEMN.

Tema 3. Azpecamnuie cocmoanusn eeuiecmea. Pazoevie nepexoobwl.

[TapooOpa3zoBanne u KoHAeHcanusa. VcnmapeHue wu KumeHue. YenbHas TEIUIOTa
nmapooOpa3oBaHMUsL.

Hacpiiennsle ¥ HeHachllleHHbIE Mapbl. KadecTBeHHass 3aBUCHUMOCTh IUIOTHOCTH U
JABJICHUS HACBIIICHHOTO Mapa OT TEeMIEpaTyphl, UX HE3aBUCUMOCTb OT 00bEMa HACHIIIEHHOTO
napa. 3aBUCUMOCTb TeMIepaTypbl KUIIEHUS OT JIaBJICHUS B )KUIKOCTH.

BrnaxHocTh Bo3yxa. AGCOTIOTHAS U OTHOCUTEIbHAS BIaYKHOCTb.

TBépnoe Teno. Kpucramnmueckue u amopdubie Tesna. AHU30TPOIUS CBOWCTB KPUCTAJLIOB.
[1naBnenue u Kpuctaumzanus. Y aenbHas TerioTa miasieHus. Cyonumanusi.

Hedbopmaruu tBEpHOTO Tena. Pactsokenune m cxkarue. Cosur. Moayns FOwra. Ilpenen
yrapyrux aedopmaruii.

TemoBoe pacimupenue KUAKOCTedH U TBEPABIX Tel, 00BEMHOE U JIMHEHHOE paclIupeHue.
AHTrapMOHHU3M TEIJIOBBIX KOJeOaHWN 4YacTHUI] BELIECTBA KaK MPUYMHA TEIUIOBOTO PACIIMPEHUS
Ten (Ha KaYeCTBEHHOM yPOBHE).

[IpeoOpaszoBanue SHEPTUH B (Pa30BBIX MEPEXOAAX.

YpaBHeHHE TEIIOBOTO OanaHca.

[ToBepxHnocTtHOe HaTshkeHHe. KoaduimeHT noBepXHOCTHOTO HaTsKeHus. KanusispHbie
sBiieHus. J[aBneHue noj HCKpUBIEHHON MOBEPXHOCTHIO kuakoctu. Gopmyna Jlamnaca.

Texuuyeckne yCTpoiicTBA U  TEXHOJOTHYECKHME TMPOIECCHI: JKUIKUE KPUCTAILIBI,
COBPEMEHHBIE MaTEPUATIBI.

Hemoncmpayuu.

TennoBoe pacmmpeHue.

CBoiiCTBa HACBILLIEHHBIX TAPOB.

Kunenue. Kunenue npu noHM>KEHHOM JIaBJICHUU.

N3mepenue cuibl NOBEPXHOCTHOTO HATSKEHUSI.

OMBITH ¢ MBUIbHBIMU TJIEHKAMHU.

CmauuBaHue.
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Kanunnsipuele siBneHus.

Mogenn HEeHbIOTOHOBCKOM KM JIKOCTH.

CriocoObl M3MEpPEHUs BIAKHOCTH.

HccenenoBanue HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEILIECTBA.

Bunst nedopmaruii.

Habmoienne Maibix aqedopmartuii.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npakmuxym.

N3yuenne 3aKkOHOMEPHOCTEN UCIIAPEHUS KUIKOCTEN.

N3mepenue ynenbHOM TEIIOTHI IUIABJICHUS JIbAA.

N3yuenue CBONCTB HACBIICHHBIX I1APOB.

N3mepenue abCoOTHOM BIaKHOCTH BO3yXa U OIIEHKA MacChl HapoB B IOMELICHUH.

N3mepenue koa¢duiinenTa moBepXHOCTHOTO HATHKEHUS.

N3mepenue moayns FOnra.

HccnenoBanue 3aBUCUMOCTH JepopMaIiii pe3MHOBOr0 00pasiia OT MPHIIOKEHHOH K HEMY
CHJIBL.

Pa3znesa 4. DiiekTpoaMHaMuKa.

Tema 1. Dnekmpuueckoe none.

OnekTpu3anus Ten U e€ MpOSBICHUs. DJIEKTPUYECKUN 3apaln. J[Ba BUAA SIEKTPUUYECKUX
3apanoB. IIpOBOJHMKM, IUAIIEKTPUKH M TOJIYIPOBOJHHKU. OJIEMEHTApHBIA SJIEKTPUYECKUN
3apsa. 3aKOH COXPAHEHUS IEKTPUUYECKOTO 3apsija.

B3aumopericteue 3apsnoB. Toueunsie 3apsabl. 3akoH KyoHa.

DnekTpuyeckoe noJie. Ero neiicTBre Ha JIEKTPUUYECKUE 3aPSIIbl.

HamnpspkéaaocTs  amektpuueckoro motisa. [IpoOHbIA 3apsa. Jluaum HanpsoKEHHOCTH
EKTPUYECKOTO0 1noJst. OTHOPOIHOE IIEKTPUUYECKOE TTOJIE.

IToTeHIMATBHOCTE DJIEKTPOCTATUYECKOTO MMOJIA. Pa3HOCTh NMOTEHLIMANIOB W HANpPSDKCHHE.
IloreHumanpHass ~ dHeprus  3apsga B DJIEKTPOCTaTUYECKOM  TOJIE. ITorenunan
IEKTPOCTATUYECKOTO TOMs. CBA3b HANPSDKEHHOCTH IOJS M PA3sHOCTU IOTEHUUAIOB IS
3JIEKTPOCTATUYECKOT 0 MOJIs (KaK OJJHOPOIHOTO, TaK M HEOITHOPOJHOTO).

[IpuHIMI Cyneprno3uuuy JIEKTPUUECKUX MOJIEH.

Ilone Toueunoro 3apsga. Ilose paBHOMepHO 3apsikeHHOH cdepsl. Ilome paBHOMEpHO
3apspKeHHOro mo o0wvémy mapa. Ilone paBHOMEpHO 3apsKEHHONM OECKOHEYHOM IUIOCKOCTH.
KapTuns! 1uHMNA HaPsSDKEHHOCTH 3TUX IOJIEN M SKBUIIOTEHIMAJIBHBIX TOBEPXHOCTEN.

IIpoBOJHUKH B 3JIEKTPOCTATUYECKOM I0JIE. Y CJIOBHE PAaBHOBECHS 3apsI0B.

JIM3IIEKTPUKH B JIEKTPOCTATUYECKOM IT0JIe. J{ManeKTpuyeckas IpOHULIAEMOCTh BELIECTBA.

Konpencarop. OneKTpoEMKOCT  KOHAEHCATOpa. ONEeKTPOEMKOCTh  IUIOCKOTO
KOHJICHCATOPA.

[lapannensHoe  coenuHeHue  KoHaeHcaTtopoB.  [locnenoBarenpHOoe — COEQMHEHME
KOHJICHCATOPOB.

OHeprus 3apsHKEHHOT0 KOHIEHCaTopa.

JIBrKeHME 3apsyKEHHON YacTULIBI B OJHOPOJHOM IEKTPUYECKOM II0JIE.

TexHuueckrue yCTpONCTBA U TEXHOJOTMYECKHUE IPOLECCHI: DIEKTPOCKOI, IEKTPOMETD,
ANIEKTPOCTaTUYECKas 3allUTa, 3a3eMJICHHUE AIIEKTPOIPUOOPOB, KOHICHCATOPHI, reHepaTop Ban ne
I'paada.

Jemoncmpayuu.

YeTpoCTBO U IPUHLUII JEHCTBUS DJIEKTPOMETPA.

DNEKTPUUECKOE MOJIE 3aPSIKEHHBIX IIAPUKOB.
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DNEKTPUUECKOE TOJIE IBYX 3aPSKEHHBIX IJIACTHH.

Monens anekTpocraTudeckoro reaeparopa (Ban ne I'paada).

[IpoBOAHMKH B 3IEKTPUUECKOM TMOJIE.

DnexTpocTaTU4ecKas 3allluTa.

YCTpolCTBO M ACMCTBHE KOHJAEHCATOPA MOCTOSHHOW M EPEMEHHON EMKOCTH.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCAaTopa OT IUIOIIaJM  IUIACTHH,
PACCTOSTHUSA MEXKTy HUMH U TUAJICKTPUIECKOM TPOHUIIAEMOCTH.

DHeprus MEeKTPUYECKOTro MOoJIs 3apsyKEHHOTO KOHAEHCATOPA.

3apsaka U pa3psKka KOHIEHCATOpa Yepe3 pe3nucTop.

Yuenuueckuit sxcnepumenm, nabopamopnusie pabomul, npaKmuxKym.

OneHka cu1 B3aMMOJEHCTBUS 3apsKEHHBIX Tell.

Habmronenue npeBpalieHnst SHEPruu 3apsKEHHOTO KOHJIEHCATOpa B DHEPTUIO0 M3ITyYeHUs
CBETO/INO/1A.

W3ydeHnne nmpoTekaHus TOKa B IIEMH, COJIEprKaleil KOHIEHCaTop.

Pacnipeniennenne pasHOCTH NOTEHUUANOB (HANpsDKEHWs])) TIPU  MOCJEIOBATEIbHOM
COEJIMHEHUH KOHJIEHCATOPOB.

HccnenoBanue paspsiga KOHJIEHCATOPa YEpe3 pe3UCTop.

Tema 2. Ilocmoannslil IneKmpuyecKuil mok.

Cuina toxka. [TocTosIHHBIN TOK.

VYcinoBust  CylIecTBOBAHUS TOCTOSSHHOTO —3JIEKTPUYECKOro TOKa. VICTOYHHMKHM TOKa.
Hanpsoxkenne U u DJIC é&.

3akoH OMa Jy1s ydacTKa IETH.

DNEeKTpUYECKOe  COMPOTHUBIIEHHWE.  3aBUCUMOCTh  CONPOTUBIEHUS  OJHOPOJHOTO
MPOBOJHUKA OT €ro UIMHBI W IJIOU[aJAU TONEPEYHOTO CEYEHHUs. YJIENbHOE COMPOTHBIICHUE
BEIIECTBA.

[locnenoBarensHOe, MapajuieibHOE, CMEIIAHHOE COEIUHEHHE IPOBOJHUKOB. Pacuér
pa3BeTBIEHHBIX eKTpuueckux nenei. [Ipasuna Kupxroda.

PaboTa anekTpuueckoro Toka. 3akoH JIxoynsa—Jlenna.

MOIIHOCTB 3JEKTPUYECKOTO TOKA. TernoBasi MOIIHOCTD, BBIJIENII€Mast Ha PE3UCTOPE.

OJIC u BHYTpEHHEE COINPOTHUBJICHUE MCTOYHHMKA ToKa. 3akoH Oma g TOJHOM
(3aMKHYTOM) 3MeKTprUecKoi 1enu. MoIHOCTh HCTOUYHMKA Toka. KopoTkoe 3aMbIkaHue.

Konpnencarop B 1ienu NOCTOSTHHOTO TOKA.

Texuuyeckre YCTpPOHCTBA M TEXHOJOTHYECKHE IMPOLIECCHI: aMIIEPMETP, BOJBTMETP,
peocTar, CUETUHK dIEKTPUUECKON IHEPTHUH.

Hemoncmpauuu.

W3mepenue cuiibl TOKa U HAMPSHKCHHUSL.

HccnenoBanue 3aBUCHMOCTH CHJIBI TOKA OT HAMpPsDKEHUS U PE3UCTOpa, JIaMIIbI
HaKaJMBaHUS U CBETOIUO/IA.

3aBUCUMOCTh COMPOTUBIICHUS IWIMHAPUYECKUX IPOBOJHUKOB OT JJIMHBI, IUIONIAAH
MOINEPEYHOI0 CEYEHUsI U MaTepHuaa.

HccnegoBanue 3aBUCUMOCTH CHJIBI TOKa OT COINPOTHUBJICHHS TMPU TOCTOSHHOM
HaIpsKEHUU.

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

Crnioco6bl coelMHeHNs UCTOYHUKOB Toka, DJ]C Garapeit.
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HccnenoBanue pa3HOCTH NMOTEHLMATIOB MEX/Y MOJIFOCAMU MCTOYHUKA TOKA OT CHJIBI TOKa
B LICTIH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

HccnenoBanue CMENIaHHOTO COEIMHEHUS PE3UCTOPOB.

W3mepenue yaenbHOTro CONpOTUBIICHUS IPOBOIHUKOB.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA OT HAIIPSDKEHUS JUIS JIaMITbl HAKaJIUBaHMsL.

YBenuueHue npejena u3MEpeHus amnepMeTpa (BOJIbTMETPA).

N3mepenue 3/1C 1 BHYTpEHHETO CONPOTHUBIICHUS UCTOYHUKA TOKA.

Wccnenosanue 3aBucumoctu D/1C rajibBaHUUECKOT0 3JIEMEHTa OT BPEMEHHU ITPU KOPOTKOM
3aMBIKaHUU.

HccnenoBanue pa3HOCTH MOTEHIMAIOB MEX/Y MOJIFOCAMU MCTOYHUKA TOKA OT CHJIBI TOKa
B IICTIH.

HccnenoBanue 3aBUCMMOCTH IOJIE3HON MOITHOCTH UCTOYHHMKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 paznuunwlx cpeoax.

DnexTpuyeckas MNPOBOAMMOCTh PpA3IMYHBIX BEIIECTB. OJEKTPOHHAs IPOBOJUMOCTh
TBEPABIX ~ METAIJIOB.  3aBUCHUMOCTb  COMPOTHBIIEHUS  METaNIOB  OT  TeMIepaTyphl.
CBepXnpoBOAMMOCTb.

DIeKTpUYECKU TOK B BakyyMe. CBOMCTBA AIEKTPOHHBIX ITYYKOB.

[HonynpoBoanuku. CoOcTBeHHass W MpHUMECHas MPOBOJUMOCTb IOJYIPOBOJHHUKOB.
CgoiictBa p—Nn-nepexona. [lomynpoBoiHUKOBBIE TPHOOPHI.

DNEeKTpUUYECKUN TOK B 3JEKTPOJIMUTAX. DIEKTPOIUTHYECKAS TUCCOLMALUA. DJIEKTPOIU3.
3akonsl Dapanest A1d SIEKTPOJIN3A.

DNeKTpUYecKril TOK B razax. CaMOCTOATENbHBIM M HECAMOCTOSITENIbHBIA pa3psi.
PaznuuHble TUIIBI CaMOCTOSTENBHOTO paspsiaa. Monuus. [1nazma.

TexHuueckre yCTpOMCTBA M MNPAKTHYECKOE NPHUMEHEHUE: Tra30opa3psaHble JIAMIIbI,
AIIEKTPOHHO-Ty4eBasi TPyOKa, MOIYHNPOBOAHHUKOBBIE MPUOOPHI: IWOJ, TPaH3UCTOp, (poTommon,
CBETOJMOJ], TallbBaHWKa, padUHUPOBAHUE MEIU, BBIIUIABKA AQIOMUHHUSA, AJIEKTPOHHAS
MHKPOCKOTHS.

emoncmpayuu.

3aBUCUMOCTb CONPOTUBIICHUSI METAJUIOB OT TEMIEPATYPBI.

[IpoBOAMMOCTB 3JEKTPOJIUTOB.

3akoHbI 371eKkTpon3a Papajes.

HckpoBoii pa3psa 1 NpOBOAUMOCTb BO3AyXa.

CpaBHEHME TPOBOJIUMOCTH METAJIJIOB U TOJYIIPOBOJHUKOB.

OaHOCTOPOHHSSI TPOBOJAUMOCTD AUOJIA.

Yuenuueckuii sxkcnepumenm, nadopamopuvie padbomot, nPAKMUKyM.

Habmronenue snextponusa.

N3mepenue 3apsiga 0JTHOBAJIEHTHOIO UOHA.

HccnenoBanue 3aBUCMMOCTH CONPOTHUBIIEHUSI TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKH IUOJA.

Du3u4ecKHil MPAKTUKYM.

CriocoObl u3MepeHus GU3NUECKUX BEIMYUH C MCIIOIh30BAHHEM aHAJIOTOBBIX U MU(POBBIX
U3MEpPUTENbHBIX TMPUOOPOB U KOMIBIOTEPHBIX JAaTYMKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCHUTENIbHBIE  TOTPEMIHOCTH W3MepeHud  Qu3myecknx BenuuunH. OIeHKa TpaHUIl
IIOIPELIHOCTEN.
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[IpoBeneHne KOCBEHHBIX W3MEPEHHWH, WCCICIOBAaHWA 3aBHCHUMOCTEH  (pU3MUecKux
BEJIMYHUH, MPOBEPKA MPEATIOKEHHBIX TUIOTE3 (BBIOOp M3 pabOT, ONMMCAHHBIX B TEMAaTHYECKUX
pazznenax «Y4eHUUeCKUi 3KCIIepUMEHT, JabopaTopHble paboThl, TPAKTUKYM)).

MexnpeamerHble CBSI3HU.

Nzyuenne kypca ¢usuku yrayonéHHoro ypoBHs B 10 Kiracce OCyIIECTBISIETCS C yIETOM
COJIEp/KaTeIbHBIX MEXIIPEIMETHBIX CBA3€M € KypcaMH MaTeMaTUKH, OHOJIOTHH, XUMUH,
reorpaduu v TEXHOJIOTHH.

Mestcnpeomemnvie noHAmMUA, C6A3AHHbIE C UYUECHUEM MEMO008 HAYUHO20 NO3HAHUA:
SBIICHHE, HAYYHBIH (akT, TUmoTe3a, (u3nyeckas BEIUYMHA, 3aKOH, Teopws, HaOIroIeHHeE,
AKCIEPUMEHT, MOJIETIMPOBAHUE, MOJEIb, U3MEPEHNE, IOTPELIHOCTY U3MEPEHUI, U3MEPUTEIIbHBIE
puOopsl, UPpoBas 1adopaTopusl.

Mamemamuka: peiuieHue cucteMbl ypaBHeHui. Jlunelinas QyHkuus, mapaboua,
runep6oia, ux rpaduku u cBoiicta. Tpuronomerpuueckre pyHKINUN: CUHYC, KOCUHYC, TAHT€HC,
KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. BEKTOphl M MX MPOEKUUH HAa OCH
KOOPJIMHAT, CJI0KEHUE BEKTOPOB.

Buonozua: mexannyeckoe JBUKEHHE B KUBOU Mpupoae, 1uddysus, ocMoc, TemIoooMeH
KUBBIX  OPraHU3MOB, TEIUIOBOE  3arpsi3HEHHE  OKpYXKalIled  cpeapl,  yTHIM3AIUSg
OMOOPraHNMYECKOTO TOIJIMBA JJIS BBIPAOOTKH «TEIJIOBOW» M 3JEKTPOIHEPTHH, MOBEPXHOCTHOE
HaTSKEHHE U KallWJUIIpHBIE SBJICHUS B IPUPOJIE, JEKTPUUECKHE SBICHUS B dKUBOU MPUPOJIE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJISIpHAsi Macca, oJydeHHe HaHOMAaTepHaJloB, TEIJIOBbIE CBOMCTBA TBEPABIX TN, )KUJIKOCTEH U
ra3oB, JKHUJKHE KPHUCTAJUIbI, OJJEKTPUYECKHUE CBOMCTBA METANIOB, 3JEKTPOJIUTUYECKAS
JMCCOLIMAIls, TalbBaHUKA, JIEKTPOHHAS MUKPOCKOTIIHS.

T'eozpagpua: BnaxxHOCTh BO3/yXa, BETPhI, OAPOMETP, TEPMOMETP.

Texnonozua: npeoOpa3oBaHue IBUKEHHUN C UCIOIb30BaHUEM MEXaHU3MOB, YUET CYXOTro U
KUJAKOTO TPEHHUS B TEXHUKE, CTATUYECKHE KOHCTPYKIMH (KPOHIUTEHH, peméryarbie
KOHCTPYKIMH), UCIIOJIb30BaHUE 3aKOHOB COXPAHEHUS! MEXaHUKH B TEXHUKE (TUPOCKOI, BOAOMET
U Jpyrue), JBUTaTellb BHYTPEHHETO CropaHus, MapoBas TypOMHa, OBITOBOI XOJIOJUJIBHUK,
KOHJUIIMOHEP, TEXHOJIOTUM TMOJY4YEeHHS COBPEMEHHBIX MaTepHajoB, B TOM 4YHCIIE
HAaHOMATEPUAJIOB, U  HAHOTEXHOJIOTHH,  DJJEKTPOCTATHYeCKas  3alluTa,  3a3eMJICHHE
ANIEKTPOIPUOOPOB, ra30pa3psIHbIE JaMIIbl, TOIYIPOBOJHIUKOBBIE TPUOOPHI, FAIbBAHUKA.

11 KJIACC

Pa3znea 4. DiiekTpoauHaMuKa.

Tema 4. Maznummnoe none.

B3aumopeiicTBie MOCTOSIHHBIX MAarHUTOB M MPOBOJHHMKOB C TOKOM. MarHuTHoe IOJI€.
BekTop marauTtHOM nHAyKUMU. [IpuHIMO Cyniepno3uy MarHUTHBIX MoJieH. JIMHUKM MarHuTHOM
WHIYKIUU.

MarautHoe Tojie TPOBOJAHHUKA C TOKOM (MPSIMOTO MPOBOJHHUKA, KATYIIKU M KPYTOBOTO
BUTKa). OmbIT Dpcrena.

Cuna Amrnepa, e€ HanpaBJI€HUE U MOYJIb.

Cuna JlopeHua, e€ HampaBlieHHE W MOJIYyJb. JIBWKEHUE 3apsyKEHHOM 4YacTULbl B
OJIHOPOJHOM MarHuTHoM mnose. Pabota cuiel Jlopena.

MarnuTHoe noJie B Beuectse. @eppoMarHeTUKy, napa- U JuaMarHeTUKH.
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TexHuueckre yCTpPOMCTBA M TEXHOJOTHYECKHME MPOLECChl: NMPUMEHEHHE MOCTOSHHBIX
MarHuTOB, DJIEKTPOMArHUTOB, TECTEP-MYJIbTUMETp, JJICKTPOABHUraTelnb SKOOH, YCKOpUTEIN
3JIEeMEHTapHBIX YACTHII.

Jemoncmpayuu.

Kaptuna nuHMI WHAYKIMM MarHUTHOTO IIOJI1 TIOJIOCOBOTO U IOJKOBOOOpPa3HOIO
MMOCTOSTHHBIX MarHUTOB.

Kaprtuna nuHM MarHUTHOM WHAYKUMUA TOJS JUIMHHOTO TIPSIMOTO TPOBOJHUKA U
3aMKHYTOTO KOJIBIIEBOTO MTPOBOIHUKA, KATYIITKUA C TOKOM.

B3anmopelictBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Awmrepa.

[HevictBue cuiibl JIopeHIla Ha MOHBI SJIEKTPOJIUTA.

HaGnronenue nBuKeHUs Mmydka 3JIEKTPOHOB B MarHUTHOM TIOJIE.

[IpuHIMNO efCTBUS IEKTPOU3MEPUTENBHOTO TPUOOPA MarHUTOSIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npakmuxym.

HccnenoBanne MarHuTHOTO MOJISt TOCTOSTHHBIX MAarHUTOB.

HccnenoBanue cBoicTB (heppoMarHeTUKOB.

HccnenoBanue AeMCTBUS MMOCTOSTHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenue cunsl Amimepa.

N3yuenne 3aBUCHMOCTH CHIIBI AMITepa OT CHUJTBI TOKA.

Onpenenenre MarHMTHOM MHAYKIIMU Ha OCHOBE U3MEPEHUS CUJTbI AMIIepa.

Tema 5. dnekmpomacHumHan UHOYKYUAL.

SIBrieHne BANEKTpOMAarHUTHOW WHAYKUIUH. [loTok BekTOpa MarHuTHOM HHAYyKuMH. DJI1C
WHAYKIIMU. 3aKOH 3JIEKTpOMarHUTHOW uHaykuuu Papanes. BuxpeBoe snekTpuyeckoe IMoJIe.
Toku Dyko.

OJIC MHAYKIMHY B MPOBOIHUKE, IBIKYIIIEMCS B OJHOPOIHOM MarHUTHOM TI0JIE.

[IpaBuio Jlenna.

NunykrtuBHOCTh. Karylmika HMHAYKTMBHOCTM B LENHM IIOCTOSHHOIO TOKa. JSIBiIeHue
caMmouHAyKIuu. IJIC caMOUMHIYKIIUH.

OHeprusi MarHUTHOTO MOJISI KATYIIKU C TOKOM.

DIEKTPOMAarHuTHOE IO0JIE.

TexHuueckue yCTpOMCTBA M TEXHOJOTMYECKHME IPOUECCHl: HWHAYKIMOHHAS II€Yb,
COJICHOU/I, 3alIUTa OT JIEKTPU3ALNUU TeJ IPU JIBUKEHUH B MATHUTHOM I0JI€ 3eMJIN.

Hemoncmpauuu.

Habmronenue siBjaeHMs 3J€KTPOMArHUTHOW MHYKIIHH.

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

IIpaBuno Jlenna.

[Tagenune MarauTa B alOMUHUEBOH (MeAHOM) TpyOe.

SIBneHue caMOMHIYKIUH.

Uccnenoanue 3aBucumoctu DJIC caMOMHIYKIIMHA OT CKOPOCTH M3MEHEHHUs CHJIbI TOKa B
LIETIH.

Yuenuueckuit sxkcnepumenm, nadopamopuvie padbomot, nPAKMUKyMm.

HccnenoBanue siBIEHUS 3J€KTPOMArHUTHOM UHIYKIINH.

Onpenenenre UHIYKIUKA BUXPEBOTO MATHUTHOTO TOJISL.

UccnenoBanue siBIIEHUS CAaMOUHTYKIIUH.

COopka MoIeTH 2NIEKTPOMArHUTHOTO TeHepaTopa.
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Paznea 5. KosieOaHnusi M BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOJHBIE KOTEOAHMUS.

l'apmonnueckue  konebanus.  KuHematnueckoe W JUHAMHUYECKOE  OINMCAHHE.
OHepreTuyeckoe ONucaHue (3aKOH  COXPAaHEHUs  MEXaHW4YeCcKoll  sHepruum). BeiBox
JMHAMUYECKOTO ONHMCAaHUS TapMOHWYECKMX KOJeOaHWd M3 HX OHEPreTHYEeCKOTO U
KMHEMAaTUYECKOTO OMUCAHUSI.

Ammuatyna u ¢asza kosjebanuid. CBsi3b aMIUTATYNIBI KOJICOAHWH MCXOJHOW BEIMYUHBI C
aMIUIUTYy1aMU KoJie0aHui €€ CKOPOCTU U YCKOPEHUS.

[lepuon u wactoTta kosebanuii. [leprnon ManbIx cBOOOIHBIX KOJIEOAHUH MAaTEMAaTHYECKOTO
MasTHUKa. [lepro cBOOOIHBIX KOJIEOAHUN MPYKMHHOTO MasiTHUKA.

[lonsitTie o 3aryxaromux KosneOaHusX. BblHyXkaeHHble KosneOaHus. PesonaHc.
Pe3onancHas kpuBas. BinusiHue 3atyxaHust Ha BUJ pe30HAHCHON KpUBOW. ABTOKOJI€OaHUS.

TexHuueckue yCTpONHCTBA M TEXHOJOTMYECKHE IPOLIECChl: METPOHOM, 4Yachl, Kadelu,
MY3bIKaJIbHbIE HHCTPYMEHTHI, ceficMorpad.

emoncmpayuu.

3amuch Kone0aTeabHOr0 ABIKEHHUSL.

Habmronenne He3aBUCHMOCTH MepHOJia MaJIbIX KOJIEOAHUN I'py3a HA HUTH OT aMIUIMTY/IbI.

HccnenoBanue 3aTyxarmux KoyeOaHWi W 3aBUCUMOCTH TIEPHO/Ia CBOOOIHBIX KOJeOaHMi
OT COMPOTHUBIICHUS.

UccnenoBanue konebaHWil rpy3a Ha MAacCUBHOM MpYXHMHE C LEIbI0 (popMUpoBaHUs
Mpe/icTaBiIeHU 00 uaealbHON MOJENN MPY>KMHHOTO MasiTHUKA.

3aKOH COXpaHEHUsI SHEPTUU NpU KoJIeOaHUSIX rpy3a Ha MPYKUHE.

HccnenoBanue BEIHYKJICHHBIX KOJICOAHUH.

Ha6nronenue pezonanca.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npaKkmuxym.

N3mepenue neproaa cBOOOAHBIX KOJIEOAHUN HUTSHOTO U MPYKMHHOTO MasiTHUKOB.

N3ydenue 3ak0HOB ABUKEHUS Tejla B X0Jie KoJieOaHH Ha ypyrom mojiBece.

W3ydeHue NBUKEHHS] HUTSHOTO MasiTHUKA.

[IpeoOpa3oBanue SHEPTUH B IPYKUHHOM MASITHHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTyXalONINX KOJIeOaHU.

HccnenoBanue BBIHYKICHHBIX KOJICOAHU.

Tema 2. dnekmpomaznummsle Ko1e0anus.

Konebarenbubiit  koHTYp. CBOOOIHBIE AIIEKTPOMArHUTHBIE KoJeOaHUsS B UACATHLHOM
kojebatenbHOM KoHType. Dopmyna Tomcona. CBs3b aMIUIMTYIbl 3apsda KOHAEHCATOpa C
aMIUIUTYIOM CHIIBI TOKA B KOJIEOATETbHOM KOHTYpeE.

3aKOH COXpaHEHUsI SHEPTUU B U€aIbHOM KOJebaTeIbHOM KOHTYpE.

3aryxawiue 9JeKTPOMarHuTHble KojeOaHus. BbIHYXKJIEHHbIE AJIEKTPOMAarHUTHBIC
KoJeOaHusl.

IlepemenHbIli TOK. MOIIHOCTP NEPEMEHHOTO TOKAa. AMIUIMTYJHOE M JEHCTBYIOIIEE
3HAUEHHUE CHJIbI TOKA M HAMPSHKEHUS MPU Pa3IUdHON (hopMe 3aBUCHMOCTH IEPEMEHHOTO TOKa OT
BPEMEHH.

CuHycougalbHbIA TEPEMEHHBIN TOK. Pe3ucTop, KOHAEHCATOP U KATYyIIKAa MHAYKTUBHOCTH
B LIENIM CUHYCOMJIAJIbHOTO NIEPEMEHHOTO TOKA. Pe30HaHC TOKOB. Pe30HaHC HaNpsuKEHUI.

Wneanbublii Tpancdopmatop. [IponsBoacTBo, nepeaada U noTpediaeHUe AIEKTPUUYECKON
SHEPIuH.
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DKOJIOTHYECKUE PUCKHU TPU MPOU3BOJACTBE 3JEKTpo3Hepruu. KynpTypa HCHOJIb30BaHUS
AJIEKTPOIHEPT U B IOBCEAHEBHOM JKU3HU.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: JIEKTPUUYECKUN 3BOHOK,
reHepaTop NepeMEHHOr0 TOKa, JIMHUHU JIEKTpoIepeaay.

Jemoncmpayuu.

CBOOOTHBIC IEKTPOMArHUTHBIC KOJICOAHUSI.

3aBUCUMOCTD YaCTOTHI CBOOOIHBIX KOJIEOAHUN OT MHIYKTUBHOCTU U EMKOCTH KOHTYpA.

OcuumiorpaMmsbl 3JIEKTPOMarHUTHBIX KOJIEOAHUH.

['enepaTop He3aTyXaroOIUX 3JIEKTPOMAarHUTHBIX KOJIeOaHUH.

Mogenb 37eKTpOMarHuTHOTO reHepaTopa.

Brinyx1eHHBIE CHHYCOUAAIbHBIC KOJICOAHMS.

Pesucrop, karymika HHIYKTUBHOCTH U KOHJIEHCATOP B IIETH MIEPEMEHHOTO TOKA.

Pe3onanc npu mocnegoBaTeNIbHOM COEIUHEHUN PE3UCTOpPa, KATYIIKH WHIAYKTUBHOCTH U
KOHJIEHCATOpA.

VYCeTpoiCcTBO M IPUHIIUIT JIEHCTBUS TpaHchopmaTopa.

Mogenb TUHAN SIEKTPOTIepEauH.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomel, npakmuxym.

N3yuenune Tpanchopmatopa.

HccnenoBanue nepeMeHHOrO TOKa 4epe3 MOCeA0BaTENbHO COEAMHEHHBIE KOHIEHCATOD,
KaTYIIKy U PE3UCTOP.

Habntoienue 3ekTpoMarHuTHOTO pe30HaHca.

HccnenoBanue paboThl HICTOUHHUKOB CBETA B IIEMH NIEPEMEHHOTO TOKa.

Tema 3. Mexanuueckue u 31eKMpoOMaAZHUMHbIE 6OIHBL.

MexaHudeckue BOJIHBI, YCIOBUA HMX pacnpocTtpaHeHus. l[lomepednsle M NpoAOJIbHBIE
BOJIHBL. [leprnon, ckopocTh pacnpoCTpaHeHHs U JUIMHA BOJHBIL. CBOMCTBA MEXaHWYECKUX BOJIH:
OTpaKeHHUE, IpeJIoMIIeHUE, HHTep(epeHns u TudpaKius.

3Byk. CkopocTh 3ByKa. [ pomMKkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

[IlymoBO€ 3arpsi3HEHNE OKPYKAIOIIEH CPE/Ibl.

DNEKTPOMAarHUTHbIE BOJIHBI. YCJIOBHUS M3JIY4Y€HHsl 3JIEKTPOMATrHUTHBIX BOJH. B3anmuas
OpHUEHTALIMS BEKTOPOB B 3JIEKTPOMAarHUTHOM BOJIHE.

CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH: OTPaXEHUE, IPEIOMIICHHE, MOJspU3anus,
uHTephepeHIus u qudpakims.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [IpuMeHeHHEe 37IeKTpOMArHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHUHMIBI painOCBS3U U TeNEeBUACHUS. Paaronokanusi.

DIEKTPOMarHUTHOE 3arpsA3HEHUE OKPYKaOUIEH Cpeibl.

TexHuueckre yCTpOWCTBa U NPAKTUYECKOE MPHUMEHEHHUE: MY3bIKAJIbHbIE MHCTPYMEHTHI,
pagap, paguonpuéMHHUK, TeleBU30p, aHreHHa, tenedoH, CBY-meub, ynbTpa3ByKoBas
JUArHOCTUKA B TEXHUKE U MEIUIMHE.

Hemoncmpayuu.

OO0pazoBaHue U pacpoCTPaHEHUE TIOTIEPEYHBIX U MPOI0JIbHBIX BOJH.

Konebmtomieecs Teno kak HICTOYHHK 3BYKa.

3aBUCHUMOCTH JJTUHBI BOJIHBI OT YaCTOTHI KOJICOaHH.

Habmonenne oTpaxkeHus U IpeIoMIICHUS MEXaHUYEeCKUX BOJIH.

Hab6monenue natepdepeHnn U Judpakini MEXaHHUYECKUX BOJIH.

AKyCTHUECKHI pE30HaHC.
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CBoiicTBa yibTpa3ByKa U €ro IPUMEHEHHUE.

HaGnronenue CBs3M T'POMKOCTH 3ByKa M BBICOTBI TOHA C aMIUTUTYIOM M YacTOTOU
KOJIEOaHU.

HccnenoBanue  CBOMCTB — 3JIEKTPOMAarHUTHBIX — BOJIH:  OTPaKEHHUE,  IPEJIOMIICHHE,
noJisipu3anys, Audpakuus, aTephepeHITHs.

O6napyxeHue nH(ppakpacHOTro U yIbTPadUOIECTOBOTO U3TyUECHUH.

Yuenuueckuit sxcnepumenm, nabopamopnusie pabomuoi, npaKmuxKym.

N3yuenue napameTpoB 3BYKOBO BOJIHBI.

N3yuenue pacipocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxka.

[IpssmonuHelHOE pacnpoCcTpaHEeHUE CBeTa B OJHOPOJIHOM cpene. Jlyd cera. ToueuyHsblit
HCTOYHHUK CBETA.

Otpaxkenue cBeTa. 3akoHbBl OTpaxkeHUs cBerTa. [locTpoeHne u300pa’keHUN B IJIOCKOM
3epkaiie. Chepudeckue 3epkana.

[Ipenomiienne cBeta. 3akOHBI MpeJIOMIICHUS CBeTa. AOCONIOTHBIM  TOKa3aTesb
npenomieHusi. OTHOCUTENBbHBIM MoOKa3zaTenb mnpenomiieHus. [[oCTOAHCTBO YacTOThI CBETa M
COOTHOIIEHHUE JUIMH BOJH MPHU MEPEX0/i€ MOHOXPOMATUYECKOTO CBETA Yepe3 I'paHully pasnena
JIBYX OMTUYECKUX CPE]I.

Xon mydeii B nmpusme. ucnepcus csera. CinoxHelii coctaB Oenoro cBeta. L[Ber.

[TonHoe BHyTpeHHEE oTpakeHue. [IpeaenbHbIi yroJl MOJHOIO BHYTPEHHETO OTPAKEHHUS.

Cobuparoniue M paccewBaromive JHH3bL. ToHKas JuH3a. DOKycHOE paccTosHHE WU
ONTHYECKasi CHJIa TOHKOHM JIMH3BI. 3aBUCUMOCTH (DOKYCHOTO PACCTOSIHHS TOHKOU CheprUuecKoit
JIUH3BI OT €€ T€OMETPUH U OTHOCUTENILHOTO MOKa3aTessl MPeJoMIICHUsI.

dopmysia TOHKOH JUH3BL. Y BEJIMYEHUE, JaBAEMOE JIMH30M.

Xon Jiyda, OpOIIeANIEro JUH3Y MO MPOU3BOJIBHBIM YIJIOM K €€ TJIABHOW ONTHYECKOMN OCH.
[TocTpoenne n3o0pakeHUI TOYKNA U OTPE3Ka MPSIMONA B COOMPAIOIINX U PAaCCEUBAIONTUX JIMH3AX
U UX CUCTEMaX.

OnTuueckue npubopsl. Pazpemaromas cnocoOHocTh. ['1a3 kak onTuyeckas cucreMa.

[Ipenensl MPUMEHUMOCTH FT€OMETPUYECKON ONTUKH.

BomnoBas ontuka. WHTepdepennus cera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HAOMIOJICHUSI MAaKCUMYMOB M MHUHUMYMOB B HUHTEp(EpPEHIIMOHHON KapTUHE OT JABYX
KOTEPEeHTHBIX HCTOYHHUKOB. [IpuMeps! kitaccnyecknx HHTEP(HEPEHIIMOHHBIX CXEM.

Hudpakuust cBera. [udpakuuonnas pemeérka. YcaoBue HaOMIOIEHUS TJIaBHBIX
MaKCHUMYMOB TpH MaICHUU MOHOXPOMATHYECKOTO CBEeTa Ha AU(PPAKIUOHHYIO PEIIETKY.

[Tonsipuzanus ceera.

Texuuyeckre yCTpONCTBA M TEXHOJOTMUYECKHE TPOIECCH: OYKH, JIyNa, MEPUCKOIL,
doToamnmapar, MHKPOCKOM, MPOEKIMOHHBIN armapar, MPOCBETIECHHE OMNTUKH, BOJOKOHHAs
ONTHKA, TU(GPAKIIMOHHAS PELIETKA.

Jemoncmpayuu.

3aKOHBI OTPaKEHUS CBETA.

HccnenoBanue npenoMieHus CBETa.

HabnroneHue nmoaHOro BHYTpEHHEr o OTpakeHus. MoJienb CBETOBO/IA.

HccnenoBanue xo/1a CBETOBBIX MTYYKOB YepPe3 MIIOCKOMAPAIIETbHYIO IUIACTUHY U MIPU3MY.

HccnenoBanue cBOWCTB M300paKeHUI B JTMH3aX.

Monenu MUKpOCKOIIa, TEIECKOTIA.

Habmonenue nunatepdepeHmun cera.
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Habnronenue BeTOB TOHKUX TUIEHOK.

Hab6monenue nudpakiuu ceera.

Nzyuenne qudpakiimOHHON PEIIETKH.

Habmonenue nudpakiinoHHOTO CIIeKTpa.

HaGnronenue aucnepcun ceta.

Habmronenue nonsipusanuu cBera.

[TpumMeneHue MOMSPOUIOB [T U3YYCHHUS MEXaHNUECKUX HATPSHKCHHN.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npakmuxym.

N3mepenue nokaszaTesis IpeJOMIICHUS CTEKIIA.

HccnenoBanue 3aBHCUMOCTH (POKYCHOTO PACCTOSHUS OT BEIIECTBa (HA MpUMEPE JKUIKUX
JIUH3).

N3mepenune GoKycHOTO pacCTOSIHUS paCCEUBAIOIIMX JIMH3.

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

[Tomy4yenne n300paXKeHHsI B CHCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TEIECKOMMYECKIX CHCTEM.

Habmonenue nudpakunu, nuaTepdepeHInm 1 MoJIIpU3aluu CBETa.

W3yueHne moysipu3aiyy cBeTa, OTPaXEHHOTO OT MOBEPXHOCTH AUAICKTPHKA.

N3zyuenne naTephepeHINN JTa3ePHOTO U3TYICHHUS Ha IBYX IIEIISX.

Hab6nronenue nqucnepcum.

Ha6nronenue u uccnenoBanne nudpakiimOHHOTO CIIEKTpA.

W3mepeHne IIMHBI CBETOBOM BOJIHBI.

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

Pa3znesn 6. OcHOBBI cienMaJIbLHOH TEOPHUH OTHOCHTEILHOCTH.

['panuubl MPUMEHUMOCTH KJIACCHMYECKOM MeXaHWKH. [locTynmarel crnenuanbHOM TeopuHn
OTHOCUTENIbHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  WHTepBaid. [IpeoOpazoanusi  Jlopenna.  YcimoBue
NPUYUHHOCTH. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMeJUIeHHe BPEMEHH U COKpallleHHe
JUIAHBI.

DHeprus U UMIYJbC PEIATUBUCTCKOM YaCTULIBI.

CBs13b Macchl € YJHEPrUel U UMITYJILCOM PENIITUBUCTCKON YaCTUIbl. DHEPrus MOKOSL.

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

Y4eHnueCcKuil IKCIIEPUMEHT, J1a0opaTOpHbIe PabOTHI, MPAKTUKYM.

Omnpenenenre UMIyabCa U PHEPTHHM PENATUBUCTCKUX 4acThll (o QortorpadusiM TpexkoB
3apsHKEHHBIX YACTHUI] B MATHUTHOM TIOJIE).

Pasznen 7. KBantoBasi pusuka.

Tema 1. Kopnyckynaphno-601no0860ii oyanusm.

PaBHOBecHOE TEIUIOBOE U3Ny4YeHHE (M3IydeHHE aOCONIOTHO UEPHOro Tena). 3aKoH
cMemenus Buna. ['unoresa Ilnanka o kBaHTax.

@DOTOHBL. DHEPrust U UMITYJIbC (POTOHA.

®otosdpdext. Onbithl A. I'. CroneroBa. 3akoHbl GpoTorpdexra. YpaBHeHHe DHHIITEHHA
s porodrdpdexra. «Kpacnas rpannna» Gotorddexra.

JlaBneHue cBeTa (B YacTHOCTH, JaBJIEHHME CBeTa Ha aOCOJIOTHO MOTJIOUIAIONIIYI0 U
a0CoJIIOTHO oTpaskarollyto nmosepxHocts). OnbiThl I1. H. JIebenena.
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BoisHoBBIE cBoOlicTBa yactul. Bosnbl ne bpois. [Inuna BonHbl ne bpoins u pasmepsl
o0nacTH  JOKaNM3alMK  ABIDKYyHIeHcs  vacTUibl.  KopmycKynsipHO-BOJHOBOM — Jyallu3M.
Judpakmus 37eKTPOHOB Ha KPUCTAJIAX.

Crnenuduka n3mepenuii B Mukpomupe. CooTHomenus: Heonpeaenénnocrei I eitzendepra.

TexHuueckre yCTpONCTBA M TEXHOJOTUYECKHE IMPOIECCHI: CHEKTPOMETpP, (POTORNIEMEHT,
($hoTOIATUNK, TYHHEIBHBIA MUKPOCKOII, COJTHEYHAS OaTapesi, CBETOIHOI.

Jemoncmpayuu.

D013 PeKT Ha YCTAHOBKE ¢ IMHKOBOH IIACTHHOM.

HccnenoBanue 3akoHOB BHEMIHETO (oTodhDeKTa.

HccnenoBanue 3aBUCUMOCTH CONPOTUBIIEHUS TOJTYIIPOBOJHUKOB OT OCBEIIEHHOCTH.

Ceeroauo.

Conneunas Garapes.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npakmuxym.

Uccnenosanue gporopesucropa.

N3mepenue nocrosiuao# [1nanka Ha ocHOBe uccnenoBanus GoTodrddexra.

HccnenoBanme 3aBUCUMOCTH CHJIBI TOKA Y€pPe3 CBETOIMO OT HAIIPSHKEHHUS.

Tema 2. Quszuka amoma.

OneIThI MO MCCNEAOBaHUIO 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 3HEPTUM aTOMa BOAOPOIA.

CrnoHTaHHOE U BBIHYXIECHHOE U3JTydyeHHe cBeTa. Jlazep.

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

Hemoncmpayuu.

Mogenb omnbiTa Pezepdopaa.

HaGnronenue nuHeHvaThIX CIIEKTPOB.

VYCeTpoiCTBO U IeHCTBHE CUETUYMKA HOHU3ZUPYIOIINX YACTHULL.

Ornpenenenre JUIMHBI BOJHBI JJA3EPHOTO U3JIyYEHHUS.

Yuenuueckuii sxkcnepumenm, nadvopamopuvie padbomut, nPAKMUKYM.

HaGnronenue nuHeH4YaToro CrexkTpa.

HccnenoBanue criekTpa pa3pexeHHOr0 aTOMapHOIo BOJOPOJA U M3MEPEHHE MOCTOSHHOMN
PunGepra.

Tema 3. @uzuka amomno20 A0pa u INEMEHMAPHLIX YACHUY,.

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

PannoakTuBHOCTE. Anba-pacnaa. DNeKTPOHHBIA U MO3UTPOHHBIN Oera-pacnan. ['amma-
U3IIy4YEeHHE.

3aKOH paJuMOaKTUBHOrO pacnaia. PanumoakTuBHBIE H30TONBI B mpupoie. CBoiicTBa
HMOHU3HUPYIOUIETO U3JIydeHMs. BiausiHue paiuoakTUBHOCTH Ha JKHUBbIE OpraHu3Mbl. EcTecTBEeHHbIN
¢dbon m3nyuenus. Jlozumerpusi.

DHeprus CBS3U HYKJIOHOB B sifpe. SnepHblie cuibl. Jledekt Macchl siipa.

SAnepusie peakuuu. J[lenenne wu cunHTe3 sAep. SnmepHsle peaktopbl. [IpoGrembr
YIOPABISIEMOTO TEPMOSIIEPHOTO CHUHTE3a. JKOJOTMYECKHE aCMEKThl pPAa3BUTUS  SACPHOMU
SHEPreTHUKHU.

Meroapbl perucTpaluy U UCCIeI0BaHUs JJIEMEHTAPHBIX YaCTHII.
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OyHIaMEHTAJIbHBIE B3aUMOJCHCTBUA. bapuoHbl, ME30HBI U JIeNTOHBI. [IpencraBiienue o
CrannapTtHoit Mosienu. KBapk-riatooHHAs MOJIEIb apOHOB.

®usuka 3a npeaenamu CtanaapTHod mojenu. TEémHas Matepus U TEMHAs SHEPIUsL.

EnuncTBO (hmznveckoit KapTHHBI MHpA.

TexHuueckne ycTpOWCTBA M TEXHOJOTHYECKUE MPOIECCHI: JO3UMETpP, kKamepa BuibcoHa,
SJIEPHBIA  pEaKTOp, TEPMOSICPHBIA peakTop, aroMHas Oom0a, MarHHTHO-PE30HAHCHAs
ToMorpadus.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npakmuxym.

HccnenoBanue TpekoB 4acTHIl (110 TOTOBBIM (hoTOTpadusm).

UccnenoBanue paanoakTuBHOTO (hoHA C UCTIOIB30BAHUEM JO3UMETPA.

N3yuenune moryorieHus: 6eTa-4yacTull aTFOMIUHHEM.

Pa3nes 8. DiieMeHTHI aCTPOHOMMH U ACTPOPU3NKH.

Otanbl  pa3BUTHSA  acTpoHOMuHW. [lpukiagHOe U MHPOBO33PEHUECKOE 3HAUYCHHE
acTpoHoMuu. [IpUMEHUMOCTh 3aKOHOB (UBUKH MJisi OOBSCHEHUS] TPHUPOABI KOCMUYECKUX
00BEKTOB.

Metonpl acTpOHOMHYECKUX HccienoBaHuid. COBpPEMEHHBIE ONTHYECKHUE TEIECKOTbI,
pagroTeNecKOMbl, BHEaTMOC(hepHast aCTPOHOMUSI.

Bun 3Bé31H0T0 HeOa. Co3Be3nus, sipKue 3BE3bI, TUIAHETHI, KX BUIUMOE JBHUKEHUE.

CoiiHeuHas cucrema.

Counnie. ConHeyHas akTUBHOCTh. Mctounuk sHeprun ConHIa 1 3BE37.

3BE31bl, HMX OCHOBHBIE XapaKTEPUCTUKHU. JlnarpamMmma «CHEKTpaJIbHBIA Klace —
CBETUMOCTBY». 3BE3/bI TJIABHOW MOCIIEIOBATEIBHOCTH. 3aBUCUMOCTD «MAcCa — CBETUMOCTB) IS
3B€37] TJIABHOM  TMOCJIEAOBAaTENbHOCTH. BHyTpeHHee cTpoeHue 3BE3A. CoBpeMEHHBIE
MPEACTABJICHUS O MPOUCXOKACHUU U 3BOroIMH COJIHIA U 3BE3T. DTallbl XKU3HU 3BE3I.

Muneunsiii [IyTe — Hamra ["anaktuka. [lonoxxenue u aukenune Connua B ["anmaktuke. Turbl
ranakTuk. Paguoranaktuku u kBazapel. UEpHbIE ObIPHI B sApax rajJakTHK.

Bcenennas. Pacmmpenue Bceenmennoii. 3akon Xa006ma. PaszOeranume ramaktuk. Teopus
Bosemoro B3peiBa. PennkroBoe uzimyyeHue.

Macmrabnas cTpykrypa BeenenHoil. MeraranakTuka.

Hepewménnsie npoOieMbl aCTpOHOMUH.

Yuenuueckue naonrooenus.

Habmonenuss 3B€3nHOTO Heba  HEBOOPYKEHHBIM  TJ1a30M € HCIOJIb30BAHHEM
KOMITBIOTEPHBIX ~MPUIOKEHUM JUIS OMpeleNieHUus] TOJOXKEHUS HEeOeCHBIX OOBEKTOB Ha
KOHKPETHYIO J1aTy: OCHOBHbIE c03Be31usi CeBEPHOIO MOJIyIIapHs U IPKUE 3BE3/IBI.

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

Du3uvecKnii MPaAKTUKYM.

CriocoObl n3Mepenust (GU3NYECKUX BEIMYUH C MCIIOIb30BAHUEM aHAJIOTOBBIX U HU(POBBIX
W3MEpPUTENbHBIX MPUOOPOB W  KOMIIBPIOTEPHBIX JIaTYMKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCHUTENIbHbIE  TOTPEIIHOCTH  W3MepeHud  Qu3myecknx BeauuuH. OIleHKa TpaHUIl
MOrPELTHOCTEN.

[IpoBeneHne KOCBEHHBIX HW3MEpPEHHI, WCCIEIOBaHUA 3aBHCUMOCTEH  (pU3MUecKHux
BEITUYMH, MPOBEpPKa MPEATOKEHHBIX THMOTE3 (BBIOOP M3 PabOT, OMHUCAHHBIX B TEMaTHYECKHX
paznenax « Y4eHUYECKU IKCIIEPUMEHT, JIabopaTOpHbIe pabOThI, MPAKTUKYM).

O0o0marniee noBTopeHne.

O06o0Omenne W  cUCTeMaTH3alusl COoJepX.aHWsl  pas3lenoB kypca «MexaHukay,
«MoumnekynspHas (U3MKa U TEPMOIUHAMHKAY», «IJIEKTpOoAUHAMUKay, «KoneOaHUs U BOJHBI,
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«OCHOBBI CIEIMATFHONH TEOPHH OTHOCUTENBbHOCTHY, «KBaHTOBas Qusmukay, «IEeMEHTHI
ACTPOHOMHH U acTPO(UIUKI.

Ponp Qu3uku w acTpoHOMHHM B 3KOHOMHUYECKOW, TEXHOJOTHYECKOW, COIHAIBHON U
THYECKOU cdepax IesATETbHOCTH 4YelOBeKa, pPOJIb M MeCTO (PU3MKM U acTpOHOMHH B
COBPEMEHHOM HAy4HOM KapTMHE MMHpA, 3HAYEHUE ONIMCATEIIBHOW, CHCTEMaTHU3UPYIOLIEH,
OOBSICHATEIHOW U MTPOTHOCTHYECKON (DYHKIMH (PU3HUECKON TEOPHH, POJIb (PU3NUECKON TEOPUHU
B (DOPMHUPOBAHUU TMPEACTABICHUN 0 (QU3HUECKON KapTHHE MHPaA, MECTO (PU3NUYCCKOU KapTHHBI
MHUpa B 00IIIEM psATy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEICTABICHHIA O MPUPO/IE.

MexnpeaMmerHblie CBA3H.

Nzyuenne kypca ¢usuku yrayOonéHHOro ypoBHs B 11 Kitacce OCyImIEeCTBISIETCS ¢ yIETOM
COJIep’KaTeIbHBIX MEXIIPEIMETHBIX CBA3€M € KypcaMH MAaTeMaTUKH, OHOJIOTHH, XUMUH,
reorpaduu U TEXHOJIOTHUH.

Mescnpeomemmnovie nonamus, C6A3aHHble C UFYUEHUEM MEMO006 HAYYHO20 NO3ZHAHUA:
SBJICHUE, Hay4yHbId (pakT, rumoresa, (Qu3Myeckas BEIMYMHA, 3aKOH, TEOpHs, HAONIIO/EHUE,
JKCIIEPUMEHT, MOJIEIIMPOBAHNE, MOJEINb, U3MEPEHHE, MIOTPEIIHOCTH U3MEPEHH, H3MEPUTEIIbHBIE
npubopsl, UppoBas madopaTopus.

Mamemamuka: peuieHre cucteMbl ypaBHeHHH. Tpuronomerpudeckue QyHKIMH: CHHYC,
KOCHHYC, TaHI€HC, KOTAaHI'€HC, OCHOBHOE€ TPHUIOHOMETPHUYECKOE TOXKIAECTBO. BekTopsl M HX
MPOEKIIMM HAa OCHU KOOpJWHAT, CIOKeHUE BEKTOpoB. [Ipon3BojaHBIE 3/eMEHTapHBIX (DYHKIUI.
[Ipu3naku nmogo6ust TPEYroIbHUKOB, OMPEIEICHNE TUIOLIaAN TUIOCKUX GUryp u o0béma Ted.

Buonozua: snexktpuueckue SIBICHHUS B KUBOW TNpUPOJE, KoJieOaTeIbHbIE NBWKEHUS B
KUBOM  INIPUpPOJE,  OKOJOTMYECKHME  PUCKM  TPU  IPOU3BOACTBE  DIIEKTPOIHEPTHU,
IEKTPOMArHUTHOE 3arpsi3HEHHE OKPY)KAIOWIEH Cpenbl, YIbTPa3BYKOBas [IHAarHoCTUKa B
MEIMIIMHE, ONTUYECKUE SIBJICHNS B )KUBOU IIPUPO/IE.

Xumua: CTPOCHME aTOMOB M MOJIEKYN, KPUCTAJUIMYECKas CTPYKTypa TBEPIBIX Tell,
MeXaHU3Mbl 00Pa30BaHUs KPUCTAIUIMYECKON PEIIETKH, CIIEKTPAIbHBIN aHAIN3.

TI'eocpaghua: marnuTHble mosoca 3eMIM, 3aJIe)KM MArHUTHBIX PYA, POTOCHEMKA 3€MHOM
IIOBEPXHOCTH, cericmorpad.

Texnonozua: NIpUMEHEHNE MMOCTOSHHBIX MarHUTOB, JIEKTPOMAarHUTOB, JIEKTPOJABUIaTENb
SlkoOu, reHepaTop IEPEMEHHOIO TOKA, HMHAYKIMOHHAs I€4b, JIMHUU 3JEKTpolepenad,
AJIEKTPOJBUraTellb, pajnap, paaUONpUEMHHUK, TeJIEeBU30p, aHTeHHa, TenedoH, CBY-meus,
YIBTPAa3BYKOBasi AMATHOCTHKA B TEXHUKE, IIPOCKLUUOHHBIM almapar, BOJIOKOHHAs OITHKA,
CoJIHeyHas 6arapesi, CIIyTHUKOBbIE IPUEMHUKH, SepHasi JHEPreTHKa U HKOJOIMUECKUE aCTEKThI
€€ pa3BUTHSL.
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IUDIAHUPYEMBIE PE3VIJIbTATbI OCBOEHUA ITIPOI'PAMMBI I10 ®U3UKE HA
YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUAJINMYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE PE3YJIBTATbBI

JInuHOCTHBIE Pe3yJbTAThHI OCBOCHHS yudeOHOTro mpeameTra «Du3nuka» MOJDKHBI OTPAXKATh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIMXCSI PYKOBOJICTBOBATHCS C(OPMHPOBAHHOW BHYTpPEHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHEHTAIlMH, TMO3WTUBHBIX BHYTPEHHUX
yOKICHHUI, COOTBETCTBYIOIIMX TPAJAUIHUOHHBIM IIEHHOCTSIM  POCCHICKOTO  OOIIecTBa,
paciIupeHne >KU3HCHHOTO OIBITa M ONBITAa JCSITEILHOCTH B IPOIIECCE PeaM3allid OCHOBHBIX
HaIpaBJICHUH BOCTIUTATEIBHOM JICATEILHOCTH, B TOM YHCIIE B YaCTH:

rPaKIaHCKOT0 BOCTIMTAHUS
¢ cHhOPMHUPOBAHHOCTh TPAKIAHCKOH TIO3WIMH OOydYalomerocs Kak AaKTUBHOTO H
OTBETCTBEHHOTO WIECHA POCCHICKOTO OOIIECTRA;
® IPUHATHE TPATUIIUOHHBIX OOMICUETIOBEUSCKUX TYMAHUCTHUYCCKUX M JIEMOKDPATHYCCKHIX
IIEHHOCTEH;

®TOTOBHOCTHh BECTH COBMECTHYIO JCSATEILHOCTh B MHTEpPECaX TI'PaXKIAHCKOTo OOIecTBa,

y4acTBOBATh B CAMOYIIPABJICHUH B 00Pa30BaTeIbHON OpraHU3aIl1H;

e yMCHHE B3aMMOJICHCTBOBATh C COIUAIBHBIMH HMHCTUTYTAMH B COOTBETCTBHHM C WX

(GYHKIMSMY ¥ Ha3HAYCHUEM;
® FOTOBHOCTH K TYMaHUTapHON M BOJOHTEPCKOM 1€ATEIHHOCTH.
NATPUOTHYECKOT0 BOCIIUTAHUS:
¢ chopMUPOBAHHOCTH POCCUNUCKON IPKIAHCKOW HICHTUYHOCTH, TATPUOTH3MA;
® [[CHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CHMBOJAM, JOCTIKEHUSM POCCHUCKHX
y4€HBIX B 0071aCTH (PU3UKU U TEXHHKE.
AYXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSA:
¢ c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STHUECKOTO TIOBEICHUS;
® CIIOCOOHOCTH OLIEHHWBATh CUTYALUIO U MIPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICH
Ha MOpAaJbHO-HPABCTBEHHbIE HOPMBI M IIEHHOCTH, B TOM YHCIE B JAESITEIbHOCTU
YYEHOTO;
® OCO3HaHME JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYIyIIETo.
3CTETHYECKOr0 BOCIIMTAHMS:
® 3CTETUYECKOE OTHOIIEHUE K MUPY, BKIFOYasi 3CTETUKY HAYYHOTO TBOPUECTBA, MPUCYIIETO
¢buznueckoil HayKe.
TPYAOBOr0 BOCIIMTAHMA:
eUHTEpPEC K pa3NUYHBIM cdepaM MNpoPecCUOHAIBHON IesITeNbHOCTH, B TOM 4YHUCIE
CBSI3aHHBIM C (PM3UKOI U TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBINA BHIOOD OyAyIIIei
npodeccuu U pearn30BbIBaTh COOCTBEHHBIC KU3HEHHBIE TUIAHBI;

®TOTOBHOCTh U CHOCOOHOCTH K 00pa30BaHUIO U caM000pa3oBaHUIO B 00nacTu (hU3UKH Ha

MPOTSHKEHUU BCEH KU3HU.
IKOJIOTHYECKOr0 BOCIIMTAHMS:

¢ c(hOPMHUPOBAHHOCTh HIKOJOTMYECKON KYAbTYphl, OCO3HaHHME TJI00ATBLHOTO XapakTepa

9KOJIOTHYECKUX MPOOIIeM;

¢ [UTAHUPOBAHUE U OCYIIECTBIICHUE JIEHCTBUN B OKPYKAIOIIEH Cpele Ha OCHOBE 3HAHUS

1[eei yCTOWYMBOTO Pa3BUTHS YEIIOBEUECTBA;
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® DACIIMPEHHE ONbITa JAEATEIBHOCTH HKOJOTHYECKOW HAampaBI€HHOCTH Ha OCHOBE
MMEIOIIUXCS 3HAHUM TI0 (PH3HUKE.
LHEHHOCTH HAYYHOTI'0 MO3HAHMS:
¢ cOOPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BuTHs (PU3MUECKON HAYKH;
® OCO3HAHME [IEHHOCTH HAYYHOU JeSITEIHHOCTH, TOTOBHOCTD B MPOLECCE U3YUCHHS (PH3UKU
OCYIIECTBIISITH MPOCKTHYIO M HCCIEI0BATEIbCKYIO JACATEIbHOCTh WHAWBHYAIbHO U B

rpyIIe.

METAINIPEAMETHBIE PE3YJIBTATHI

Ilo3HaBaTeIbHBIE YHHBEPCATbHBIE YUeOHbIE el CTBUS
bBa3oBble Jornueckue aeiicTBUA:
® CAaMOCTOSTEIPHO (OPMYTUPOBATh W AKTYaAIM3UPOBATH TPOOIEMY, paccMaTpUBaTh €&
BCECTOPOHHE;
® OTIPEJICIIATH IEJTH JISATSIIBHOCTH, 33]IaBaTh TapaMeTPhl M KPUTEPHH UX JTOCTIKEHUS;
®BEISBIIATH 3aKOHOMEPHOCTH WM TPOTHUBOPEYHS B PACCMATPUBAEMBIX (PH3UICCKHX
SIBIICHUAX;
epa3pabaTeiBaTh IUIAaH pEIICHWS MNPOOJeMBI C YY4E€TOM aHaM3a  HMEIOITUXCS
MaTepHATHLHBIX ¥ HEMaTEPHAILHBIX PECYPCOB;
® BHOCUTh KOPPEKTHBBI B JICATCIILHOCTh, OIICHWBATh COOTBETCTBHE PE3YJIBTATOB IICIISM,
OIICHUBATh PUCKH TIOCJICICTBUN JACITCILHOCTH;
® KOOPJIMHUPOBAThL W BBITIOJNHATL PabOTy B YCJIOBHSX PEAbHOTO, BHUPTYAJIBHOTO H
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;
® Pa3BHUBATh KPEATUBHOE MBIIIJICHUE ITPU PEIICHUH KU3HECHHBIX MPOOJIEM.
ba3oBrble nccienoBarejbCcKue AeiCTBHS.
® BJIJICTh HAYYHOH TEPMHHOJIOTHEH, KIIOYCBBIMU MOHATHAMH M METOAAMH (PH3NICCKOU
HAaYKH;
® BJIJICTh HABBIKAMH Y4eOHO-HCCIIEA0BATEIBCKON M MPOCKTHOM JICATSIIBHOCTH B 00JaCTH
(U3HKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSTEIBHOMY ITOMCKY METOJIOB
peuieHus 3aaad  (U3HYECKOTO COJCP)KAHUS, NPHUMEHCHHUIO Pa3JIMYHBIX METO0B
[MO3HAHHUS;
®BJIAJICTh BUJAMHU JICATEIHHOCTU IO TOJYYECHUIO HOBOTO 3HAHHS, €ro WHTEPIpPETAINH,
peoOpa30BaHUIO U IPUMEHEHHUIO B PA3JIMYHBIX Y4EOHBIX CUTYAIIUAX, B TOM YHCJIC IIPH
CO3J[aHUH Y4EOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;
® BBISIBJIATh TIPUYMHHO-CJICJICTBCHHBIC CBS3M W aKTYaJIM3UPOBATh 3ajadyy, BBIIBUTATh
TUMOTe3y € PpelICHHs, HaXOIUTh AapryMEHThl JUIS  JIOKa3aTejlbCTBa  CBOMX
yYTBEPXACHUM, 33/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;
® AHAMM3UPOBATh TMOJYUYEHHBIE B XOJIe€ pEIICHUS 3aJaddl pPe3ylbTaTbl, KPUTHYECKU
OIICHUBATh UX IOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBHSIX;
® CTaBUTH U (HOPMYIHUPOBATh COOCTBEHHBIE 3a/laud B 00pa3oBaTeNbHOW JESTENbHOCTH, B
TOM YHUCJIE IPH U3YYCHUH (PU3UKU;
® JaBaTh OLIEHKY HOBBIM CUTYAIIHSIM, OLIEHUBATH MPUOOPETEHHBIH OIIBIT;
® yMETh MMEPEHOCUTH 3HAHUS 0 (PU3HKE B MPAKTUYECKYIO 00IACTh KUZHEACITETbHOCTH;
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® yMETh MHTETPUPOBATH 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 00JIaCTeil;
® BBIJIBUTaTh HOBBIE HJICH, MIPEAJIaraTh OPUTrHHAIbHBIC MOIXObl U PEIICHUS;
® CTaBUTH NPOOJIEMBI U 33]1a4H, JOMYCKAIOIINE aTbTCPHATHBHBIC PEIICHUSI.
Padora ¢ undopmanueii:
® BJIa/ICTh HABBIKAMU TOJTYYCHUS WHDOpPMAIUKA GU3NISCKOTO COACPKAHKS U3 UCTOUYHUKOB
pPa3HBIX THUIIOB, CAMOCTOSITENBHO OCYILECTBJATHh MOWUCK, AHAIU3, CUCTEMATU3ALUI0 U
HMHTEPIPETAINIO HHPOPMAITIH Pa3THIHBIX BUIOB B (OPM MpeaCcTaBICHUS;
® OLICHMBATh JIOCTOBEPHOCTh HH(POpMALIUH;
® ICTIONIb30BAaTh CpeACTBA HH(GOPMAIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTHM B
pelleHu KOTHUTHBHBIX, KOMMYHHKATHBHBIX W OpPraHU3allMOHHBIX 3aJa4 C
cobmoienueM TpeOOBaHUM JIPrOHOMHKH, TEXHUKH OE€30MAaCHOCTH, TUTHEHBI,
pecypcocOepekeHrsi, MPaBOBBIX U OTUYECKUX HOPM, HOPM HHQPOPMAIMOHHOMN
0e30I1aCHOCTH;
®C03/1aBaTh TEKCThl (DU3MUECKOTO COJEpPXKaHUA B pa3IMYHBIX ¢opMarax ¢ Yy4EToMm
Ha3HaueHus: MH(OPMAalMKM M IeJIEBOM ayIuTOpUH, BbIOMpas ONTHUMAJIbHYIO (OpMYy
MIPEACTABJICHUS U BU3YATH3AIINH.
KoMMyHHKaTHBHBIEC YHUBEPCAJIbHbIC Y4eOHbIE 1eCTBHUS:
® OCYIIECTBIIATH OOIEHNE Ha YpOKaX (PU3UKH ¥ BO BHEYPOUHOU JCATEIHHOCTH,
® PaCIO3HaBaTh MPEANOCHUIKH KOH(MIMKTHBIX CUTYAITUH U CMSATYAaTh KOH(IUKTHI;
® pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3PEHHSI C HMCIOJIB30BAHHEM SI3BIKOBBIX
CPEICTB;
® IOHMMATh U HUCIIOJIH30BATh MPEUMYIIIECTBA KOMAHIHON ¥ WHIUBUAYAIBHOW pabOTHI;
® BLIOMpaTh TEMATUKY M METOJbI COBMECTHBIX ACUCTBUN C Yy4ETOM OOIIUX WHTEPECOB U
BO3MOKHOCTEH KaXKJ0TO YjIeHa KOJIJICKTUBA;
® IPUHUMATh 1E€JTM COBMECTHOW JESATEILHOCTHU, OPraHU30BBIBATH W KOOPIAUHUPOBATH
JIEUCTBUA MO €€ NOCTHKEHUIO: COCTABJIATh IUIAH JACHCTBHI, pacnpeAcsisiTb pPOJIH C
y4€TOM MHEHHHM YYaCTHHKOB, 00CY)X/IaTh pe3ybTaThl COBMECTHOM PaOOTHI;
® OIICHMBATh KAYECTBO CBOETO BKJIAJa M KaKJOTO yJ4aCTHHKA KOMaH/Ibl B OOIIUNA PE3yJIbTaT
10 pa3paboTaHHBIM KPUTEPHUSIM;
e [Ipe/ijlaraTh HOBBIE MPOEKTHI, OILIEHUBATh WJIEU C MO3UIIMM HOBU3HBI, OPUTHMHAIBHOCTH,
MPAaKTUYECKON 3HAUUMOCTH;
® OCYILLECTBIIATh MO3UTHUBHOE CTPATETMYECKOE IIOBEACHUE B PA3JIMYHBIX CHUTyalUsX,
MPOSIBJISATH TBOPYECTBO U BOOOpaKeHUE, OBITh MHUITMATHBHBIM.
PeryasiTuBHble yHUBepcajibHbIe Y4eOHbIe 1eiCTBUS
Camoopranuszanmsi:
® CAMOCTOSITEIbHO OCYIIECTBIIATH MO3HABATENbHYIO IESITENbHOCTh B 00MACTH (DU3HKU U
ACTPOHOMMH, BBISIBIISITH IPOOJIEMBI, CTaBUTh U (OPMYIHUPOBATH COOCTBEHHBIC 3a1a4H;
® CaMOCTOSITEJIbHO COCTaBJIATH IUIAaH PEIICHUS PAaCUETHBIX M Kaue€CTBEHHBIX 3aad, IUIaH
BBITIOJTHEHUS] MPAKTUYECKON pabOThl ¢ YyUETOM HMEIOIIUXCS PEeCypcoB, COOCTBEHHBIX
BO3MOYKHOCTEH U NMPEANIOYTEHUM;
® [aBaTh OLICHKY HOBBIM CUTYallUsIM;
® pacuIupsATh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JTMYHBIX MPEIMOUTEHUI;
e fleNiaTh OCO3HAHHBIN BHIOODP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelIeHue;
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® OIICHUBATH IPHOOPETEHHBIN OTIBIT;
e CriocOOCTBOBaTh (OPMUPOBAHUIO W TIPOSIBICHHIO OJPYAULIUUA B o01acTu (PU3UKH,
IIOCTOSIHHO TOBBIILIATh CBOM 00pa30BaTENbHbIN U KyJIbTYPHBIN YPOBEHb.
CaMOKOHTPOJIb, JMOLMOHAJIbHBII HHTEJVIEKT:
® JaBaTh OLIEHKY HOBBIM CHUTYallUSIM, BHOCUTb KOPPEKTHBBI B JIEATEIbHOCTb, OLICHUBATH
COOTBETCTBUE PE3YJIHTATOB LEJISIM;
® BJIaJICTh HaBbIKAMH MTO3HABATEIHHOM pedIIeKCHU KaK 0CO3HAHMS COBEPIIAEMBIX JICHCTBUI
1 MBICITUTEJIbHBIX IIPOLIECCOB, UX PE3YJITATOB U OCHOBAHMIA;
® IICTIOJIB30BATh MPUEMBI peIeKCHUH ISl OLIEHKH CUTYAIMH, BEIOOpA BEPHOTO PELICHHUS;
® yMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO NMPUHUMATD PEIICHUS [0 UX CHUKEHUIO;
® [[PUHUMAaTh MOTHBBI U apTYMEHTHI IPYTUX MPU aHAINU3€E PE3yJIbTaTOB ACATEIbHOCTH;
® [I[PUHUMATD ce0sl, MOHMMAasi CBOU HEJAOCTATKU U IOCTOMHCTBA;
® [[PUHUMAaTh MOTHBBI U apTYMEHTHI IPYTUX MPU aHAINU3€E Pe3yJbTaTOB AEATEIbHOCTH;
® [IpU3HABaTh CBOE MPaBO U MPABO APYrUX HA OIINOKH.
B mpouecce noCTMXKEHHS] JTUYHOCTHBIX PE3YJIbTaTOB OCBOEHMSI IMPOrpaMMbl MO (U3MKE s
YPOBHS CpeIHEro 00mero o0pa3oBaHus y 00yUJarOIMUXCsl COBEPIICHCTBYETCS IMOITMOHAIBHBIN
MHTEJJIEKT, Ipeanoaraiomuii chopMUpPOBaHHOCTD:
® CaMOCO3HAaHH$, BKJIFOYAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE AMOLIMOHAIIBHOE COCTOSIHUE,
BUJIETh HAIPaBJIEHUS paA3BUTHUS COOCTBEHHOM HMOLMOHANBHON cdepbl, OBITh
YBEPEHHBIM B cele;
® CaMOpETYIUPOBAHNH, BKJIIOYAIOIIETO CaMOKOHTPOJIb, yMEHHE IPUHUMATh
OTBETCTBEHHOCTh 3@  CBO€  IIOBEIEHHE, CIHOCOOHOCTh  aJanTUpOBaThcid K
SMOLIMOHAIBHBIM U3MEHEHHSIM U MPOSIBISATh THOKOCTb, OBITh OTKPBITHIM HOBOMY;
® BHYTPEHHEH MOTHMBALMHM, BKIIOYAIOLICH CTpEMJIEHHE K JOCTHKEHHMIO LEIH M YyCIexy,
ONTUMU3M, HHUIIMATUBHOCTb, YMEHHE AEHCTBOBATh, UCXO/S U3 CBOMX BO3MOXKHOCTEH;
®OMIIATUH, BKJIIOYAIONIEH CIIOCOOHOCTh MOHMMAaTh SMOLMOHAIBHOE COCTOSIHME APYTHUX,
YUUTBIBATh €ro IpPH OCYIIECTBIECHUU OOILEHHs, CIHOCOOHOCTh K COUYYBCTBUIO U
COIIEPEKUBAHMUIO;
® COLIMAIbHBIX HaBBIKOB, BKJIFOUAIOIIMX CIIOCOOHOCTh BBICTPAUBATh OTHOLLIEHUS C IPYTUMHU
JIOAbMH, 3a00TUThCS, IPOSABIIATH UHTEPEC U pa3peliaTh KOH(DIMKTHI.

I[NPEJAMETHBIE PE3VYIJIbTATDI

K koH1y obyuenust B 10 knacce npeiMeTHbIE Pe3yabTaThl Ha YriayOJE€HHOM YpOBHE JIOJDKHBI
oTpakaTb c(HOPMUPOBAHHOCTDH y OOyUAIOIUXCS YMEHHUI:
®[IOHUMAaTh pOJIb (U3UKM B DSKOHOMUYECKOH, TEXHOJIOIMYECKOH, HKOJOIMYECKOH,
COLIMANIBHOM M 3THYECKOU cepax AeaTeNbHOCTH YelI0BEKa, pojib U MeCTO (pU3MKU B
COBPEMEHHOM Hay4HOU KapTUHE MHpa, 3HAYEHHE OIMCATENbHOM,
cUCTeMaTH3UpYIOLIe, OOBSICHUTENBHOW M MPOTHOCTHYECKOM (yHKUMHA (u3ndeckoi
TEOPUH — MEXAHWUKH, MOJEKYIIPHON (PU3MKH M TEpPMOJAMHAMMKH, POib (pusnueckon
TEOpHUH B (POPMUPOBAHUU MPEACTABICHUN 0 GU3NUECKON KapTUHE MHPA;
® Pa3/IM4aTh YCIOBUS NPUMEHMMOCTH MoJiesiel (PU3NUECKUX Tell U MPOIECcCOB (SBICHUN):
MHeplLUallbHas cUcTeMa OTcuéTa, aOCONIOTHO TBEPJOE TENIO, MaTepuanbHas TOYKa,
PaBHOYCKOPEHHOE JIBIKEHHE, CBOOOIHOE MaJIeHHe, aOCOIIOTHO ynpyras aedopMarius,
a0COJIIOTHO yNpyroe U abCOJIIOTHO HEYNPYroe CTOJKHOBEHMS, MOJIENHN ra3a, )KUIAKOCTH
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1 TBEPIOro (KPUCTAJUIMUECKOT0) Teja, UACalbHbIN a3, TOUEUHbIN 3aps/, 0OJHOPOAHOE
JIIEKTPUYECKOE T10JIE;

®pa3nuyaTh yCIOBHsS (IpaHUIBI, OO0JACTH) MPUMEHUMOCTH (U3UYECKUX 3aKOHOB,
MOHMMAaTh BCEOOIMK XapakTep (YyHIAaMEHTAIbHBIX 3aKOHOB M OTPAaHUYCHHOCTH
HCIIOJIb30BAHNS YaCTHBIX 3aKOHOB;

® AHAIM3UPOBATh U OOBSICHIATH MEXaHUYECKHUE MPOLECCHI U SIBIECHHUS, UCII0JIb3Ys. OCHOBHBIE
MOJIOKEHUSI M 3aKOHbl MEXAaHUKU (OTHOCUTENBHOCTh MEXaHWYECKOTO JBUKEHHUS,
(bopMyIbl KHHEMATUKN PABHOYCKOPEHHOTO JBWKEHUS, npeoOpaszoBanus [amwies s
CKOPOCTH M IepeMelIeHus, 3aKOHbl HpIOTOHA, NpUHIMI OTHOCUTENbHOCTH ['anwiies,
3aKOH BCEMHPHOTO TATOTEHHUsI, 3aKOHbl COXPAaHEHHs HMIIYJIbCa M MEXaHHYECKOU
SHEpPruM, CBs3b pabOThl CWJIBI C M3MEHEHHUEM MEXaHWYECKOH SHEepruu, yclIoBUs
paBHOBECHSI TBEPAOTO Tejia), MPU TOM HCIOJb30BaTh MAaTEMAaTUYECKOE BbIpAaXKEHHE
3aKOHOB, YKa3bIBaTh YCIIOBUS MPUMEHUMOCTH (U3NYECKHX 3aKOHOB: MPeoOpa30oBaHUit
lNasmnes, BTOporo m Tperbero 3akoHOB HbIOTOHA, 3aKOHOB COXpaHEHUsS UMITYJIbCA U
MEXaHUYECKOM DHEPTUH, 3aKOHA BCEMUPHOTO TSATOTEHUS;

® AHAIM3UPOBATh U OOBSICHATH TEIUIOBBIE MPOLECCHl U SBJICHUS, HCIOJIb3ysd OCHOBHbBIE
nonoxkeHuss MKT u 3akoHbl MOJNEKyIsIpHOW (U3UKM M TEPMOJWHAMUKU (CBS3b
JTABJICHUSI UICAJIBHOTO Ta3a Co CPeAHEN KUHETUYECKON SHEPruel TeIIOBOrO JBHKECHUS
W KOHIIEHTpalMel €ro MOJIEKyJ, CBA3b TEMIEpaTypsl BeEIIeCTBA CO CpPEIHEH
KMHETUYECKON JHEPruel TEeIUIOBOTO [JBHKEHHS €ro 4YacTHUll, CBs3b JaBJICHUSA
HJCANbHOTO Ta3a ¢ KOHLEHTpAaMEeW MOJEKYJI M €ro TeMIIepaTypou, YypaBHEHHE
MenneneeBa—Kianeiipona, TepBbIA 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPaHCHHS
SHEPrud B TEIUIOBBIX Mpolleccax), MpPH OSTOM HCIOJB30BaTh MaTeMaTHUECKOe
BBIpA)KEHUE 3aKOHOB, YKa3bIBaTh YCJIOBUS NPUMEHMMOCTH ypaBHeHHs MeHnpeneeBa—
Knaneiipona;

® AHAIM3UPOBATH U OOBACHATDH IEKTPUUECKUE SIBICHUS, UCIIOJIb3YSI OCHOBHBIE MOJIOKEHUS
U 3aKOHBI JJIGKTPOJWHAMUKU (3aKOH COXpPAHEHMsI SJIEKTPUUECKOTO 3apsna, 3aKoH
Kynona, noTeHIMaJBbHOCTh 3JEKTPOCTATUYECKOrO IOJISl, MPUHLMI CYNEPHO3ULIUU
JNEKTPUUECKUX TOJIEH, ITPU ITOM YKa3blBasl YCIOBHS NPUMEHUMOCTH 3akoHa Kyrnona, a
TAaK)K€ MPAKTUYECKU BAKHBIE COOTHOLIEHUS: 3aKOHbI OMma Juisl ydacTKa LENH U Ui
3aMKHYTOM 3JIEKTpUYecKo# 1enu, 3akoH Jxoynsa—Jlenna, npaBmia Kupxroda, 3akoHbI
®Dapanes 1715 SIEKTPOIU3A);

® OIIUCHIBATh (DU3MYECKUE TMPOILIECCHl U SBICHUS, MCIOJIB3YS BEIUYUHBL: TEpeMeIeHHE,
CKOPOCTb, YCKOPEHHUE, UMITYJIbC TE€JIa U CUCTEMBI TEJl, CUJIa, MOMEHT CUJIbI, IaBJICHUE,
MOTEHIIMATbHAS JHEPrus, KWHETHUYeCKas SHEprusi, MeXaHudeckas SHeprusi, padora
CWJIbl, LEHTPOCTPEMUTEIBHOE YCKOPEHHE, CHJIa TSDKECTH, CHJIa YIPYroCTH, cuia
TPEHHUsI, MOIITHOCTh, SHEPTHsl B3aUMOICHCTBUSA Tefa ¢ 3eMiEi BOMM3H €€ MOBEPXHOCTH,
SHeprus ynpyroil neopmanuu MPYXKHHBI, KOJWYECTBO TEIJIOTHI, a0OCOIIOTHAS
Temmeparypa Teia, paboTa B TEpMOJWHAMHUKE, BHYTPEHHSIS OSHEPrus HJCAIbHOTO
OJIHOATOMHOTO Ta3a, paboTa WAEaJbHOTO T'a3a, OTHOCHTENbHAs BIAXKHOCTh BO3/YXa,
KIIJI wuneanbHOro TEIJIOBOIO JABUraTesl; JJIEKTPUYECKOE TIO0JI€, HaNpsKEHHOCTH
IEKTPUYECKOTO TOJIs, HANPSHKEHHOCTH IOJISI TOUYEYHOTO 3apsja WIN 3apsKEHHOTO
mapa B BaKyyMe€ U B JIUAJIEKTPUKE, MOTEHUHUAT 3IEKTPOCTATUYECKOTO MOJIsl, Pa3HOCTh
MOTEHIMAJIOB, JJIEKTPOJABIWKYIAs CUJA, CUJIAa TOKAa, HAINpsHKEHUWE, MOIIHOCTh TOKa,
JJIEKTpUUYECKass EMKOCTh IUIOCKOIO KOHJEHCATOpa, CONPOTUBJICHUE Y4acTKa LEMNH C
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MOCJEOBATENIbHBIM ¥ TNapaJUIebHBIM ~ COCAMHEHUEM  PE3UCTOPOB,  SHEPTHUs
AIEKTPUUECKOTO TMOJIsI KOHACHCATOPa,;

® 00BSCHATH OCOOCHHOCTH TPOTEKaHUS (DPU3MUSCKUX SBICHHI: MEXaHUUYECKOE IBWKCHHUE,
TEIUIOBOE JIBIDKEHWE YACTHI[ BEIIECTBA, TEIUIOBOE pPaBHOBECUE, OPOYHOBCKOE
nBrkeHue, mudQy3usa, UCHapeHue, KUINCHWE W KOHJCHCAIWS, IUIaBICHUE U
KpUCTaJUTH3aLUs, HaIPaBJIEHHOCTh TeIJIoTnepeIauH, AIEKTPU3ALHS Te,
SKBUIIOTEHITUATBHOCTh MIOBEPXHOCTH 3apsKEHHOTO MPOBOTHHKA;

® [IPOBOJIUTH HCCIIEJOBAHUE 3aBUCHUMOCTU OJHON (PH3UYECKOH BEIMYMHBI OT IPYrou C
WCIIOJIb30BAHUEM TMPSAMBIX HM3MEPEHUH, MpU HTOM KOHCTPYHPOBATh YCTAHOBKY,
(buKcHpOBaTh PE3yIbTATH MOTYYCHHONW 3aBUCUMOCTH (DM3MUECKUX BEIUYHMH B BHJIC
rpagukoB C y4€TOM aOCOJIFOTHBIX MOTPEUTHOCTEH W3MEpPEHUi, JeJaTh BBIBOJBI TIO
pe3ynbTaTam UCCIEeI0BaHUS;

® [IPOBOJIUTh KOCBEHHBIE W3MEpPEHUs] (U3MUYECKHX BEJIMYMH, TPH HTOM BBIOUpATH
ONTUMAJBHBIA METOJ W3MEpPEHHUs, OILICHHBAaTh aOCOJIIOTHBIE U OTHOCHUTEJIbHBIE
MOTPEITHOCTH MPSIMBIX M KOCBEHHBIX U3MEPEHUIA;

® [IPOBOJIUTH OTBITHI 10 TTPOBEPKE MPEJIOKEHHON TUIOTE3bI: TIJIAHUPOBATh IKCIIEPUMEHT,
coOMpaTh IKCIMEPUMEHTATIBHYIO YCTAaHOBKY, aHAJIM3UPOBATH MOJTYYCHHBIC PE3YJIbTaThI
Y JIeNaTh BBIBOJI O CTATYyCE MPEATI0KEHHOUN TUTIOTE3HI;

e coOmoaTh mpaBmia OE30MACHOTO TpyAa MPH TMPOBEACHUU HCCIEIOBAHWN B pamMKax
y4eOHOTO JKCIEPUMEHTA, MPAKTUKyMa U y4eOHO-HCCIIEI0BATEIbCKOM M MPOEKTHOMN
JESITETPHOCTH C HCIOJB30BAHHEM W3MEPUTEIBHBIX YCTPOWCTB W JIAOOPAaTOPHOTO
000pyI0BaHHS;

e peraTh pacyETHBIC 33J]a4M C SIBHO 33JIaHHOW M HESBHO 3aJaHHOW (PU3MYECKON MOJEIBIO:
Ha OCHOBaHWM aHAJM3a YCIOBHS OOOCHOBBIBATH BBIOOP (DHU3HUYECKON MOJIEIH,
oTBeuarouleil TpeGoBaHUSIM 3a/1a4H, IPUMEHAITH GOPMYJIbI, 3aKOHbI, 3aKOHOMEPHOCTH U
MOCTYNaThl (U3NYECKUX TEOpUN MpPH HCIOJIb30BAaHUM MAaTeMaTHYECKHX METOJIOB
peuieHus 3ajad, MOPOBOAUTh pacy€Tbl HA OCHOBAaHMM HWMEIOIIMXCS JIAaHHBIX,
AQHAJIM3UPOBATh pPE3yJAbTaTbl U KOPPEKTUPOBATb METOJbl PEIIEHUS C Y4ETOM
MIOJIY4YEHHBIX PE3YJbTATOB;

e peliaTh KaueCTBEHHbIE 3a/1auM, TpeOyrollue MpUMEHEHUsl 3HaAHUIl U3 pa3HbIX pa3lesioB
Kypca (pU3MKH, a TaKKe WHTErpaliu 3HaHUM U3 JAPYruX IPEeIMETOB €CTECTBEHHO-
Hay4HOr0 UHMKJIA: BBICTPAaWBaTh JIOTMYECKYIO LIETIOYKY PACCyKJIEHHUW C ONOpON Ha
W3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKUE SBIICHHUS;

® 1ICII0JIb30BAaTh TEOPETHUYECKHUE 3HAHUA JI1 OOBSCHEHUS OCHOBHBIX MPUHIIUIIOB PaOOTHI
M3MEPUTENBHBIX TPUOOPOB, TEXHUYECKUX YCTPOUCTB U TEXHOJIOTUUECKUX MPOILIECCOB;

® [IPUBOJIUTH MIPUMEPHI BKJIa/la POCCUNCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE
HaykH, B OOBSCHEHHE NPOIECCOB OKPYXKAIOIIEr0 MHpA, B pPa3BUTHE TEXHUKU U
TEXHOJIOTHH;

® AHAIM3UPOBATH U OIICHUBAThH MOCIEICTBUS OBITOBOM U MPOU3BOJICTBEHHON NEATEIHHOCTH
YeloBeKa, CBS3aHHOW C (PU3MUECKMMHU TMpolleccaMH, C TIO3MIMKA JKOJIOTHYECKO
0€30MacHOCTH, NPEACTABICHUNA O pAIMOHATBLHOM MPHUPOJIOTIOIH30BAHUM, a TaKKe
Pa3yMHOM HCHOJIb30BaHUM JOCTUKEHUA HAYKHM W TEXHOJIOTMH Ui AabHEUIIEro
Pa3BUTHSI YEIIOBEYECKOTO OOIIECTBA;

® IPUMEHSATH Pa3IMYHbIe CIOCOOBI paboTH ¢ MH(popManueld U3NIECKOTO COJEepKAHUS C
WCIIOJIb30BAHUEM  COBPEMEHHBIX HMH()OPMAIIMOHHBIX TEXHOJOTHUH, TPU ITOM
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UCIOJBb30BaTh  COBPEMEHHbIE  HMH()OPMAIIMOHHBIE  TEXHOJOTMHM  JJsl  IIOMCKA,
nepepaboTKM W NpPeAbABICHHUS Yy4eOHOM M HAyYHO-TIOMYJISIPHOM HWH(pOpMaLUH,
CTPYKTYpUPOBAaHUS W HMHTEPIPETalud WHGPOPMALUHU, MOJYYEHHOW U3 PazIMUHBIX
MCTOYHHUKOB, KDUTHUYECKH aHATU3UPOBATh MOIy4aeMyl0 HH(POPMALIUIO U OIICHUBATH €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIMXCS 3HAHUI, TaK M Ha OCHOBE aHaIu3a
MCTOYHMKA WH(POPMAIIHH;

®IPOSIBJIATh  OPraHMU3AlLlMOHHBIE M  IIO3HABATEIIbHBIE YMEHMSI CaMOCTOSTEIbHOIO
npuoOpeTeHus HOBBIX 3HAHWH B MPOIECCE BBINOJIHEHUS TPOEKTHBIX U Yy4eOHO-
HCCIIEI0BATENILCKUX PadoT;

epaboTaTh B TpYIIE C HCHOJHEHUEM PA3JIMYHBIX COLMUAIBHBIX pOJIEH, IUIAHUPOBATH
paboTy Tpymmbl, palUOHAIBHO PACHpeNeNsiTh JESITeNbHOCTh B HECTaHJAPTHBIX
CUTYallUsX, aJIEKBATHO OLIEHUBATh BKJIAJ KKIOTO U3 YIACTHUKOB T'PYIIIBI B pElICHUE
paccMaTpuBaeMoi MpoOIeMBl;

®IIPOSIBJIATh ~ MOTHBALMIO K  Oyaymed npodeCCHOHAIbHOM  AEATEIbHOCTH IO
CHEIUATBEHOCTAM (PU3UKO-TEXHHUYECKOTO TTPOPHIISL.

K xoniy obyuenus B 11 kaacce npeMETHbIE PE3YyNbTaThl HA YrIIyOJEHHOM YpPOBHE JOJIKHBI
oTpaxarb c(HOPMHUPOBAHHOCTh Y OOyUYaIOUINXCS YMEHHI:

® [IOHUMATh POJIb (PU3UKHU B SKOHOMUYECKOH, TEXHOJIOTUUECKOM, COITMATLHON U ATHYECKOM
chepax AeATeIbHOCTH 4YeJOBEKa, POojb M MECTO (PU3UKH B COBPEMEHHON HaydHOU
KapTUHE MHpa, pOJIb ACTPOHOMHUU B NIPAKTHUYECKON JEsITeNbHOCTH YeJoBeKa U
JAIbHEHIIEM  HAyYHO-TEXHUYECKOM  Pa3BUTHH, 3HAQYEHHE  ONUCATENIbHOM,
CHUCTEMAaTU3UPYIOIIEH, OOBICHUTEIBHON M MPOTHOCTUYECKOW (GYHKIMN (pu3nyeckoin
TEOPUU — IIIEKTPOJAWHAMHUKH, CHELUATBHOW TEOPUH OTHOCUTEIBHOCTH, KBaHTOBOU
dbusukn, poas Gusnyeckor Teopuu B (HOPMUPOBAHHUM TMPEACTABICHUN O (PU3NUECKON
KapTUHE MHpa, MecTO (U3NYECKOM KapTHHBI MHpa B OOIIEM psay COBPEMEHHBIX
€CTECTBEHHO-HAYUYHBIX MPEJCTaBICHUHN O IPUPOJIE;

® pa3MuaTh yCIOBUS MPUMEHUMOCTH MoJeNell GU3NYeCKUX TNl U MPOILECCOB (SBICHHUIA):
OJHOPOJIHOE DJJIEKTPUYECKOE€ W OJHOPOJHOE MArHUTHOE TM0Js, TapMOHUYECKHUE
KojeOaHus, MaTeMaTHUYeCKUd MAasATHUK, UACaJIbHBIA MNPYKUHHBIH  MasSTHUK,
rapMOHUYECKHE BOJHBI, HICATbHBINA KOJIeOaTeNbHbIM KOHTYP, TOHKAs JIMH3a, MOJIEe
aToMa, aTOMHOTO si/Ipa U KBAHTOBOM MOJIENIN CBETA;

epa3nuuaTh YyCIOBUA (TpaHMLbI, OO0NAacTH) MNPUMEHHUMOCTH (PU3HMYECKUX 3aKOHOB,
MOHUMATh BceoOLUI XapakTep (QYyHAAMEHTANbHBIX 3aKOHOB U OrPAHUYEHHOCTH
WCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

® AHAIM3UPOBATH U OOBSACHATH SJICKTPOMATHUTHBIE MPOLECCHl M SBICHHS, MCIONb3Ys
OCHOBHBIE TIOJIO)KEHHMSI W 3aKOHbl D3JEKTPOAVMHAMUKA M CHEUUAIbHOM TEopuu
OTHOCHUTEIIBHOCTH (3aKOH COXPaHEHHUs JJIEKTPUUYECKOTO 3apsia, cuwiia AmIiiepa, cuiia
JlopeHna, 3aKOH DJEKTPOMarHUTHOM MHIAyKuuMM, npaswio Jlenma, cBsa3p OJIC
CaMOMHIYKIIMM B DJIEMEHTE JJIEKTPUUYECKON L€ CO CKOPOCTBIO M3MEHEHHUS CHIIbI
TOKa, MOCTYJAThI CIEHATLHON T€OPUH OTHOCUTENFHOCTH DWHIITEHA);

® AHATM3UPOBATh M OOBSCHATH KBAHTOBBIE MPOIIECCHI U SIBICHUS, HCIONb3Ys MOJOKEHUS
KBaHTOBOM (u3uku (ypaBHeHHe ODiHIITeiHa a1 (oTodddexTa, mepBblii U BTOPOH
nocTynatel bopa, MpUHIMIT COOTHOIICHUs HeompeaenéHHocTel ['eiseHOepra, 3aKOHbBI
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COXpaHEeHHUS 3apsAI0BOTO M MAaCCOBOTO YHCEN U SHEPTHU B SJCPHBIX PEAKIUAX, 3aKOH
PaIoOaKTUBHOIO pacraja);

® OTIHMCBHIBATh (PU3NUECKUE TPOLIECCH M SBJICHHUS, MCIOJIb3YS BEIUYMHBIL: HANPSKEHHOCTD
AJIEKTPUYECKOTO  TOJIA, MOTEHIHal  AJIEKTPOCTATHYECKOrO  MOJs,  Pa3HOCTb
MOTEHINAJIOB, JJIEKTPOABIXKYINAs CHJIa, WHAYKIMS MAarHATHOTO TIIOJIS, MarHUTHBIN
MOTOK, cuja AmImepa, HHIYKTUBHOCTbH, O3JEKTPOJBIKYIIAS CHJIA CAaMOWHIYKIIWH,
SHEPTHs MarHUTHOTO IIOJISI MPOBOJIHUKA C TOKOM, PEISTUBUCTCKUI MMITYJIbC, TTOTHAS
SHEPTHs, SHEPTHsI TOKOsI CBOOOIHOM YaCTHIIBI, JHEPTUS M UMITYJIbC (POTOHA, MAacCOBOE
YHCIIO U 3apAI SIpa, DHEPTHUS CBSI3U SIIIPA;

¢ O0OBSCHATD OCOOEHHOCTH TPOTEKAaHWsI (PU3MUECKUX SBJICHUH: DJIEKTPOMArHUTHAsS
WHAYKIHSI, CAMOWHIYKIIHSI, PE30HAHC, HHTepGhEPEHIIHs BOJIH, TUPPAKIHUS, TUCTIEPCHS,
MOJIHOE BHYTpPEHHEE oTpakeHue, Goroanekrpuueckuit agdext (pororddexr), anbda-
u Oera-pacmaabl  sAep, TaMMa-u3IydeHHe saep, (GU3NYecCKue  MPHHIIUIIBI
CIIEKTPAJILHOTO aHAJIN3a U paboTHI Jla3epa;

® OTIpE/ICIISITh HANPABJICHWE WHIYKIIMA MAarHUTHOTO TOJS TPOBOJHUKA C TOKOM, CHIIBI
Awmriepa u cuisl JlopeHna;

®CTPOWTh H300paKEHUE, CO3[aBacMO€ IUIOCKMM 3€pKaJoM, TOHKOW JIMH30M, U
pacCYUTHIBATh €r0 XapaKTEPUCTHKH;

® IPUMEHSTh OCHOBOIIOJIATAONINE ACTPOHOMUYECKHE TIOHSTHS, TEOPUH W 3aKOHBI IS
aHanmM3a W OOBSCHEHHS (PHU3MUECKUX IMPOIECCOB, MPOMCXOIINX B 3BE3/aX, B
3BE3HBIX CHUCTEMax, B MEKTaJlaKTHUECKOW Cpesie; JBIKEHHS HEOeCHBIX Tell,
IBOJIIONMH 3BE3 1 BeeneHHOM;

® [IPOBOJIUTHh HCCIICIOBAaHHE 3aBUCHMOCTEH (DU3MYECKMX BEIMYMH C HCIOJIH30BAHUEM
MPSIMBIX U3MEPEHUH, PH 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCUPOBATH PE3YIIbTAThI
MOJTydCHHON 3aBUCUMOCTH (PM3MYECKMX BEIMYUH B BHUAE TpadukoB C y4éTom
aOCOJIIOTHBIX ~ TIOTPEIIHOCTEH W3MEpPEHWH, JenaTh BBIBOJABI 10  pe3ylbTaTaMm
WCCIICIOBaHUS;

®[IPOBOJIUTh KOCBEHHBIE HW3MEPECHUs (U3UYECKUX BEIMYUH, TPU O3TOM BBIOMPATH
ONTUMAIILHBIA METOJ] HM3MEPCHHS, OICHUBATh a0CONIOTHBIE M OTHOCHTEJIbHBIC
MOTPEUTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPECHUH;

® [IPOBOJIUTH OTIBITHI TI0 TPOBEPKE MPEATIOKEHHON THIIOTE3bI: TNIAHUPOBATh YKCIICPHUMEHT,
COOMpaTh IKCICPUMECHTAIBHYIO YCTAaHOBKY, aHAJIM3UPOBATh MOJYYCHHBIC PE3YJIbTaThI
U JIeaTh BBIBOJ] O CTATYCE MPEIIOKCHHON TMITOTE3bI;

® OTIMCBHIBATH METO/IbI MOJIYYCHUSI HAYYHBIX ACTPOHOMHUYECKUX 3HAHMUIA,

e coOmoIaTh TpaBMiIa OE30MACHOTO TPyAa IMpPH TMPOBEICHUU HCCIICAOBAHUN B pPaMKax
y4eOHOTO IKCIIEPUMEHTA, NPAaKTUKyMa M Y4eOHO-HCCIIEI0BATEILCKOW W MPOCKTHOM
NESTEIbHOCTH C HCIOJb30BAHUEM H3MEPUTEIBHBIX YCTPOUCTB M JIAOOPATOPHOTO
000pyn0BaHNUS;

e peniaTh pacuéTHBIC 33aJjaul C SBHO 33JaHHON M HESBHO 33JJaHHON (PU3MUYECKON MOJIENbIO:
Ha OCHOBaHMM aHalM3a YCJIOBHUS BBIOMpaTh (U3NYECKHE MOJAEIH, OTBEYaloIIHe
TpeOOBaHUAM 3aJjauil, IPUMEHSITH (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJaThl
(¢u3nYecKuX Teopuil MpU UCIOJIb30BAaHUM MAaTEMaTHYeCKUX METOJOB PELIeHMs 3ajad,
MIPOBOJIUTH PAcUEThl HA OCHOBAaHUH MMEIOIIUXCS TAaHHBIX, aHAJTU3UPOBATh PE3yIbTAThI
1 KOPPEKTUPOBATh METO/Ibl PELICHUS C YUETOM MOJIYYEHHBIX PE3yIbTaTOB;

31



epellaTh Ka4eCTBEHHBIE 3a/lauM, TpeOyrolue NPUMEHEHUs 3HaHUM U3 PasHbIX pa3fesioB
Kypca (H3UKH, a TaKKe MHTErpald 3HAaHUH W3 APYruX MpPEAMETOB €CTECTBEHHO-
HAay4HOI'0 LHMKJIA: BBICTPAMBAaTh JIOTMYECKYIO LIETIOYKY PACCYKJIECHHU C ONOPOM Ha
M3yYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKUE SIBICHUS;

® [ICII0JIb30BAaTh TEOPETHUYECKUE 3HAHUA I OOBSCHEHUS OCHOBHBIX IPUHIMUIIOB pabOTHI
M3MEPUTENBHBIX TPUOOPOB, TEXHUUYECKUX YCTPOUCTB U TEXHOJIOTUYECKUX ITPOLIECCOB;

® [IPUBOJIUTH IIPUMEPHI BKJIa/la POCCUNCKUX U 3apyOEKHBIX YUEHBIX-(U3UKOB B pa3BUTHE
HayKH, B OOBSCHEHHE NPOLECCOB OKPYKAIOLIErO0 MHpA, B PA3BUTHE TEXHUKU U
TEXHOJIOTHIi;

® AHAJIM3UPOBATh U OLIEHUBATh MOCJIEACTBUS OBITOBOM M POU3BOJACTBEHHOMN JESTENILHOCTH
YeJIOBEKa, CBS3aHHOW C (PU3MUECKMMHU IIpolleccaMH, C TO3MIMHA 3KOJIOTMYECKOMN
0€30MacHOCTH, NPEJICTABICHUNA O palUOHAIBHOM MPHUPOJONOIB30BaHUN, a TaKKe
Pa3yMHOM MCIOJIb30BaHUM JOCTHKCHHH HAYKM M TEXHOJIOTMHM Ul JAJbHEWUIIEro
Pa3BUTHS YEJIOBEUECKOTO OOIIECTBA;

® [IPUMEHSATh Pa3IMyHbIE CIIOCOOBI paboThl ¢ MH(pOpManuel PU3NIECKOrO COJEepKaHUS C
HCIIOJIb30BAHUEM  COBPEMEHHBIX HMH(POPMAIIMOHHBIX  TEXHOJOTHH, TMpH  3TOM
HCIIOJIb30BaTh  COBPEMEHHblE  HMH(OpPMAlIMOHHBIE  TEXHOJOTMH  JUIS  TOMCKa,
nepepaboOTKU W TMpeAbABICHUs Y4eOHONW M HAydHO-TIOMYJISpHOW HHGpOpMaIuy,
CTPYKTYPUPOBAHHUS W HHTEpHpeTaluud HHPOpPMALUU, TOJYYEHHONW U3 pPa3IUYHBIX
HMCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH MOJIy4aeMyl0 HHPOPMAIUIO U OLIEHUBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIMXCS 3HAaHUI, Tak M Ha OCHOBE aHaIu3a
HMCTOYHHMKA WH(pOpMAINK;

®IPOSIBJIATh  OPTaHM3ALMOHHBIE M  IIO3HABATENIBHBIE YMEHHMS  CaMOCTOSITEIBHOIO
NpPUOOPETEHUST HOBBIX 3HAHUH B IMIPOLIECCE BBINOJIHEHUS IPOEKTHBIX U Yy4eOHO-
HCCIIe0BATEIbCKUX padoT;

epaboTaTh B IpyNINE C HCIOJIHEHHEM pAa3IMYHbIX COLMANBHBIX PpOJIEH, IJIAHUPOBATh
paboTy TIpymNIbl, PaUUOHAIBHO pACHPEAEATh MAEATENbHOCTh B HECTaHIAPTHBIX
CUTyalUsiX, alcKBaTHO OLICHMBATH BKJIAJ KaXXIOI0 U3 YYaCTHUKOB I'DYIIIbI B PEIICHUE
paccMaTpuBaeMol poOIeMbI;

®IPOSBIIAITH  MOTHMBALIMIO K  Oyaymedl  npodecCHOHAIbHOM — JEATENbHOCTH 110
CHELUANBHOCTAM (PU3UKO-TEXHUYECKOTO MPOQUIIS.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosimyecTBo yacoB DJIEKTPOHHbBIE
Ne HanmeHoBaHMe pa3je/ioB U TeM
Kourtpoabubie | Ilpakruueckue | (uuppoBbie)
n/n MPOrpaMMblI Bcero
paboThI padoThI o0pa3oBaTe/IbHbIE
pecypchbl
Paznea 1. HAYYHBIV METO/ ITIO3HAHUS ITIPUPOIbI
11 Hay4Hnslil MeTO1 MO3HAHUS TPUPO B 6
Hroro mo pazueny 6
Paznen 2. MEXAHUKA
2.1 Kunematuka 10 1
2.2 JuHamuka 10
2.3 Craruka TBEpAOTO TENa 5
2.4 3aKOHBI COXPAHECHHS B MEXaHHUKE 10
Hroro mo pazgeny 35
Paznea 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOAUNHAMMUKA
3.1 OCHOBBI MOJICKYJISIPHOKHHETUYECKON TEOPUH 15
3.2 Tepmoaunamuka. TennoBble MalTuHbI 20
33 ArperaTthble cocTosiHUS BelecTBa. da3oBble 14 1
nepexoabl
Utoro mno pazneny 49
Pazgen 4. DJIEKTPOANHAMMUKA
4.1 DNEKTPUUECKOE TI0JIE 24 1
4.2 I1oCTOSIHHBIN 2NEKTPUYECKUI TOK 24 1
4.3 Toxu B pa3nu4HbIX cperax 6
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Hroro no pazgeny 54
Pasnen 5. ®PU3HMUECKHWI MPAKTUKYM
5.1 Ouznyeckuil NpakTUKyM 16 16
Wroro mo pazueny 16
PesepBHOE Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170 16
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11 KVIACC

KoaunyecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM
Ne n/n Kontpoabnbie | Ilpaktuueckne | (uuppoBbIe)
NPOrpaMMbl Bcero
paboThI padoThl o0pa3oBaTe/IbHbIE
pecypcsbl
Pazgen 1. DJIEKTPOANHAMUKA
11 MarnuTHO€ noJe 14
1.2 DNeKTpOMarHuTHAas MHAYKLNS 13 1
Hroro no pazgeny 27
Pazgen 2. KOJIEBAHUSI 1 BOJIHbBI
2.1 MexaHnuecke KojaeOaHus 10
2.2 DneKTpOMarHUTHbIE KOJeOaHus 15
53 MexaHu4ecKHe U 3JIeKTPOMarHUTHbIC 10 1
BOJIHBI
24 OnTHka 25 1
Hroro mo pazaeny 60

Pasgen 3. OCHOBBI CIHEIIMAJIBbHOM TEOPUU OTHOCUTEJBHOCTH

3.1 Ocnosst CTO 5 1
HTtoro mo paznemy 5
Pazgen 4. KBAHTOBAS ®U3UKA

4.1 KopnyckynsipHo-BOTHOBOM gyanu3m 15

4.2 ®dusznka aroma 5

43 ®du3mMKa aTOMHOTO /]pa U 3JI€MEHTapHBIX 5

YACTHI]
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Hroro no pazneny

25

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DNeMeHTHl aCTPOHOMHUU M aCTPOPUIUKU 12
Hroro no pazgeny 12
Pazznen 6. ®PU3HUECKHWI MPAKTUKYM
6.1 Ouznyeckuil NpakTUKyM 16 16
Wroro mo pazueny 16
Paznen 7. OBOBIIAIOLIEE IOBTOPEHUE
Cucrtemaruzanusa 1 0000I1IeHne
71 MPEIMETHOTO COJICPKAHUS U OITBITa 15
' NI TeTBbHOCTH, IPUOOPETEHHOTO TTPU
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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YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O TPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YYEHUKA

» ®usnka. Mexanuka, 10 kmace/ Msikumies ['.51., CunsikoB A.3., OO1IecTBO ¢ OrpaHUYCHHON
0TBeTCTBEHHOCTHIO «IPODA»; AkunonepHoe obmiectBo «M3narenbctBo «IIpocBenienney

» Ouzuka. MonekymspHas ¢usuka. Tepmonnnamuka, 10 xacc/ Msaxumes I'.51., CunsikoB A.3.,
OO01IeCTBO ¢ OTPaHUYCHHOM OTBETCTBEHHOCTHIO «/IPODAY»; AKIIMOHEpHOE 00IIECTBO
«M3narensctBO «lIpocBemenue»

» ®usuka. Onruka. KBanrosas ¢usnka, 11 kimace/ Mskumes I'.51., CunsikoB A.3., O6miecTBo ¢
OTpaHUYEHHON 0TBETCTBEHHOCTHIO «/IPODAY; AkunonepHoe obmecTBo «M3mareascTBo
«IIpocsemenne»

» Ousuka. DnekrpoauHamuka, 10-11 kmacesl/ Msikumes I'.51., Cunskos A.3., O6miecTBo ¢
OTPaHUYEHHOU 0TBETCTBEHHOCTHIO «/[PODAY; Akimoneproe obmiectBo «M31aTenbCTBO
«IIpocsemenue

» ®usuka. Komebanuns u sosnebl, 11 kitace/ Mskutes 1.4, Cunskos A.3., O0OmecTBo ¢
OTPaHUYEHHOU 0TBETCTBEHHOCTHIO «/[PODAY; AkimonepHoe obmiectBo «M31aTenbcTBO
«IIpocsemenue

METOINUYECKHUE MATEPHAJIBI IJISA YYUTEJIA

1. Jluaus YMK I'. . Msxumesa. @uzuka (10-11) (V), "dpoda", xkopnopanus "Poccuiickuit
yueOHUK"

- JJaBopatopHbIil IPaKTUKYM JJIsl KJIACCOB € yriTyOleHHbIM u3ydeHuem ¢usuku. 10 kmacc.
Yu4eOGHOoe nocodue.

- JJabopaTopHBIi MPAKTUKYM ISl KJIACCOB C YIIIYyOJIeHHBIM u3ydeHueM ¢u3uku. 11 kiacc.
YueOGHoe nocodue.

- Gusuka. YrinyoneHnHsii ypoBenb. 10 kirace. Meroaumdeckoe mocooune

- ®usuka. YronyoneHHbId ypoBeHb. 11 kimacc. Meroauyeckoe nocooune

- CratucTudeckre 3aKkOHOMEPHOCTH B (pru3uke. 9-11 kimaccel. YueOHoe mocodue

2. Ilpenmernas nunus yueOHnkoB cepur "Knaccudeckuit kypc". 10-11 kmacchr: yue6. mocodue mmst
001e00pazoBaT. opraHu3aiuii: 6a30BbIi U yriryoJeHHbIH ypoBHU M.: [IpocBenienue

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1. http://nsportal.ru - cornansHas ceTh pabOTHHKOB 0Opa30BaHMSL.

2. http://markx.narod.ru/pic/ - ¢pusuka B mkoie.

3. http://festival.1september.ru/articles/ - hectuBans nemaroruueckux uaein «OTKPBITHIA YPOK».
4. http://www.fizika.ru/ - caiit asst yaureneit pU3MKu ¥ X YIEHHKOB.

5. http://www.physics.ru/ - marepuais 10 Gpu3UKe.

6. www . ege .edu.ru - uadopmarmontsiid moprain EI'D.

7. http :// school - collection . edu . ru / - eaunas xomtekuus IIOPoB
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