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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma no gu3uke Ha ypoBHE cpeaHEero oluiero oopasoBaHHs pa3pabdoTaHa
Ha OCHOBE TMOJOXEHUA U TpeOOBaHUM K pe3yJbTaTaM OCBOCHHS OCHOBHOMU
oOpazoBaTenbHOM nporpammel, mnpeactaBieHHbix B ®I'OC COO, a Takxke ¢ yuy€Tom
denepanbHOil paboueidl mnporpammbl BocnuTaHus W KoHuenuuu npenojaBaHus
yueOHoro mnpeamera «®Pusmka» B oOpa3oBaTelIbHBIX oOpranuzanusax Poccuiickoi
denepanuu, pean3yolUX OCHOBHbIE 00pa30BaTEIbHbIE IPOTPAMMBI.

[Iporpamma mo ¢usmnke ompenensieT 0053aTeabHOE NPEAMETHOE COAEp)KaHue,
YCTAHABJIMBAET PEKOMEHAYEMYIO IOCJIEIOBATEIbHOCTh HM3YUYEHHUS TEM U pPa3zesioB
y4eOHOro npeaMera ¢ y4€ToM MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, JTOTUKU
yuyeOHOro mpolecca, BO3PACTHBIX ocoOeHHocTel oOyuaromuxcs. I[Iporpamma 1o
¢usuke naér mpeacTaBieHUE O IENsIX, COJAEp)KaHWU, OOuled cTrpaTeruu OOydeHWs,
BOCIHUTAHUS U Pa3BUTHsI 00y4aroUIuxcsl cpefcTBaMu yuyeOHoro npeamera «Dusukay Ha
yriay0iaEéHHOM YpPOBHE.

N3yuyenue kypca Qu3uku yriyOoJEHHOrO YpOBHS MO3BOJIIET PEan30BaTh 3a/1auu
npodeccuoHaIbHOM OpUEHTAIlMU, HAMPaBICHO HA CO3/IaHWE YCIOBUM /I MPOSBICHUS
CBOMX HWHTEJUICKTYyaJIbHBIX M TBOPYECKUX CIHOCOOHOCTEH KaXKIbIM OOy4aronumcs,
KOTOphIE ~ HEOOXOAUMBI  IIJIi  TPOJOJDKEHUsT 00pa3oBaHHMs B OpPraHM3aIUsAX
npodeccuoHaIbHOTO  O0pa3oBaHUsl MO  PA3IMYHBIM  (UBHKO-TEXHUYECKUM |
WHKEHEPHBIM CIIEHHATIBHOCTSIM.

B mporpamme mno ¢usnke omnpenensiorcs IUIaHUpYyeMble pe3ybTaThl OCBOCHUS
Kypca (GU3MKM Ha YpPOBHE CpeAaHero oo6mero oOpa3oBaHUs: JIMYHOCTHBIE,
MeTaIrpeaIMETHEIE, pEAMETHBIE (Ha yray0nEéHHOM YPOBHE). HayuHo-
METOJOJIOTHYECKOH OCHOBOW IS  pa3pabOTKW TpeOOBaHMH K  JUYHOCTHBIM,
METaNpPEeIMETHBIM U MPEIMETHBIM PE3yJabTaTaM 00y4YarolUXCs, OCBOMBIINX MPOTpaMMy
no ¢u3MKEe Ha YpPOBHE CpPEJHEro OO0IIero oOpa3oBaHHMs Ha YIIIYOJIEHHOM YpPOBHE,
SABJISIETCS CUCTEMHO-/IESITETbHOCTHBIN OXO/.

[Iporpamma no gpu3ukKe BKIOYAET:

IUTaHUPYEMBIE€ Pe3yJIbTaThl OCBOCHUS Kypca (U3HMKH Ha YriayOJE€HHOM YpOBHE, B
TOM YHCJIE IPEIMETHBIE PE3yJIbTaThI 110 roJaM OOy4eHHS;

cofepkanue yueoHoro npeamera «dusuka» no rogam o0ydeHusl.

[Iporpamma 1o (¢u3MKe WMEET NPUMEPHBIM XapakTep W MOXET OBbITh
MCIOJIb30BaHa YUUTENAMU (PU3UKH JIJIsI COCTABJICHUSI CBOMX Pab0dNX MpOrpamm.

[Iporpamma no (u3MKe HE CKOBBIBAET TBOPYECKYI0 HHHUIMATUBY YUHUTENIEH U
IIPETOCTABISET BO3MOXKHOCTHU JJI PEAIM3aLUU PA3IMYHbIX METOJAMYECKUX MOAXO0A0B K
NPENoJaBaHuI0 (U3MKKM Ha YINIYOJIEHHOM YpPOBHE IIpM YCJIOBHUM COXPAHEHUS
00s13aTeIbHON YacTH COJIepKaHus Kypca.

®du3rka Kak Hayka 0 HamOoJiee OOIIMX 3aKOHAaX MPUPOJBI, BBICTyNasi B KaYECTBE
y4eOHOro mpeaMera B IIKOJIE, BHOCUT CYLIECTBEHHBIM BKJIAJ B CHCTEMY 3HaHHUU 00



okpyxatomeM wmupe. IIkonpHbll Kypc Qu3uku — cucteMooOpasyrommn s
€CTECTBEHHO-HAYYHBIX Y4E€OHBIX MPEIMETOB, MOCKOJIbKY (DU3UYECKUE 3aKOHBI JIEKAT B
OCHOBE TMIPOLIECCOB M SIBICHHUM, H3y4aeMbIX XHUMHEH, Ouosorueit, Quznyeckou
reorpagueit U actpoHomuell. Mcnonb30BaHME W AKTUBHOE MPUMEHEHUE (PU3NYECKHUX
3HAHMM OMpEeNeInIo XapakTep U OypHOE pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTHI B
cepe PHEpreTuky, TPaHCIOPTa, OCBOCHHSI KOCMOCA, MOJyYE€HHUsS HOBBIX MATEPHUATIOB C
3aJlaHHbIMU cBoWicTBaMH. M3ydueHue (pu3nku BHOCUT OCHOBHOW BKJIAJ B (hOpMUpPOBaHUE
€CTEeCTBEHHO-HAYYHOU KapTUHBI MHUpa oOydaromierocsi, B (OpMHpPOBAHUE YMEHUU
MPUMEHSATH HAYYHbII METO]l TO3HAHHUS MPHU BBINOJHEHUH UMH Y4€OHBIX HCCIICJOBAaHUH.

B ocHOBY kypca ¢pu3uku Ha ypoBHE CpeAHEro 0011ero o0pa3oBaHus MOJIO0KEH Pl
U7EN, KOTOPbIE MOYXHO pacCMaTPUBATh KaK MPHUHIUIIBI €T0 TOCTPOCHHUS.

Hoea wuenocmnocmu. B COOTBETCTBUM C HEW KypC SBISIETCA JIOTUYECKH
3aBEpIIEHHBIM, OH COJEPXKHUT MaTepuan M3 BCEX pa3/ieNoB (PU3MKH, BKIIOYAET Kak
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHOUN (PU3UKH.

Hoen zenepanuzayuu. B coOoTBEeTCTBMM € HeEW Marepuan Kypca (QU3MKH
00BeIMHEH BOKPYT Qu3nueckux teopuil. Benymum B kypce siBisieTcs: GOpMUpOBaHHE
NPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEPUH, BELIECTBE U MOJIE.

Hoea zymanumapuzayuu. FEE peanuzanuss NOPeANosiaracT HMCHOJIb30BAHUE
T'YMaHUTApHOTO MOTEeHIMaNa (PU3UUECKON HAYKH, OCMBICIIEHUE CBSI3U Pa3BUTUS PUBUKU
C pa3BUTHEM OOIIECTBA, a TaKKe C MHUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMH U
HKOJIOTHYECKUMU MTpoOIeMamMu.

Hoea npuknaonon nanpasenennocmu. Kypc Qusuku yriyOn€HHOrO YpOBHS
[IPEAIIOAaracT 3HAKOMCTBO C IIUPOKMM KPYIOM TEXHUYECKUX U TEXHOJOTMYECKUX
MPWIOKEHUW M3YUYCHHBIX TEOPUU U 3aKOHOB. [Ipw 3TOM paccMmaTpuBarOTCS Ha YpOBHE
o0IIUX MPEACTABICHUN U COBPEMEHHBIE TEXHUUECKHUE YCTPOUCTBA, U TEXHOJIOTUU.

Hoea 3konozuzayuu  peanmnusyercss TOCPEACTBOM  BBEACHUS  DJIEMEHTOB
CoJlepKaHMsl, TOCBSIIEHHBIX SKOJOTUYECKUM MpoOJIeMaM COBPEMEHHOCTH, KOTOpbIE
CBS3aHBl C pa3BUTHEM TEXHHKH W TEXHOJOTHH, a Takke OOCYXIeHus MpodieM
palMOHAIBHOTO IPUPOIONOIB30BAHMS U SKOJIOTHUECKOi 0€30MacHOCTH.

OcBoeHue cofepx aHus MporpaMMbl MO (DU3MKE TOJKHO OBITh MOCTPOEHO Ha
OPUHLUIAX CHCTEMHO-JEATEIIbHOCTHOrO monaxoxa. Jns ¢usuku peanuzanus 3THX
INPUHLUIOB 0Oa3upyeTcsi Ha HCIOJIB30BAHUU CAMOCTOSITENIBHOTO JKCHEPUMEHTa Kak
MTOCTOSTHHO JICHCTBYIOMIEro (hakTopa yu4eOHOTOo Iporiecca.

Jnis yriayOnéHHOTrO YpOBHS — 3TO CHCTEMAa CAMOCTOSTEIBHOTO YYEHHYECKOTO
HKCIIEPUMEHTA, BKIIIOUYAIOUIETO (DPOHTAJIbHBIE YYEHMUYECKHE ONBITHI MPU H3YyUYECHUU
HOBOTO MaTepuaina, jabopartopHble paboTel W paboThl mpakTukyma. [lpu sToM
BO3MOJKHBI JIBa Cloco0a peanu3aluu (QU3NYEeCKoro MmpakTHKyma. B mepBom cimyuae
MPaKTUKyM MpoBoAUTCs 100 B KoHie 10 u 11 kmaccoB, 1100 nociie nepBoro 1 BTOPOro
MOJIYTOJAM B KaXJOM M3 3THUX KJaccoB. Bropol cmoco® — 3T0 uHTerpamusi padot
MpPaKTUKyMa B CUCTEMY J1aOOpPaTOPHBIX PadoT,



KOTOpBbIE MPOBOSTCA B MpoIecce M3yueHus pasznena (temsl). [Ipu a3ToMm nmoa padbotamu
MpPaKTUKyMa MOHMMAETCSI CAMOCTOSITENIbHOE HCCJENO0BAaHUE, KOTOPOE MPOBOJIUTCA IO
PYKOBOJICTBY CBEPHYTOI0, 0000IIEHHOTO BUIa 0€3 MOIIaroBOi HHCTPYKIIUH.

B nporpamme no ¢usuke cucteMa yueHHYECKOIro 3KCIEpPUMEHTa, 1ab0paTOpHBIX
paboT W MpakTUKyMa MpEJCTaBiIeHa €IUHBIM TNepeuHeM. BrIOOp TeMaTuku s 3THX
BUJIOB  YUYCHHMYECKHUX  MPAKTHYECKUX  pabOT  OCYIIECTBISETCA  yYaCTHHUKAMHU
00pa3oBaTeIbHOrO MpOIEcca UCXOAsl U3 0COOEHHOCTEH MOYPOYHOIO IJIAHUPOBAHMS U
ocHalleHusa kabunera ¢usuku. [Ipu sTomM obGecneunBaeTcsi OBllaieHuE 00yYarOIIUMHUCS
YMCHHUSAMU MPOBOJHUTH MPSIMbIC U KOCBEHHBIC U3MEPCHHUS, UCCIICIOBAHUS 3aBUCUMOCTEH
(GU3HUECKUX BETUYMH M IIOCTAHOBKY OTIBITOB IO MPOBEPKE MPEIIOKCHHBIX THITOTE3.

Bonbiioe BHUMaHue yaenseTcs pelieHuIo0 pacu€THRIX U KaueCTBEHHBIX 3a1a4. [Ipu
ATOM JIJIsl pacu€THBIX 3aJ]1ay MPUOPUTETOM SIBJISIOTCS 3a/1a4M C SIBHO 3a/IaHHOUW U HESIBHO
3aIaHHON (PUBMYECKON MOJIEeNbI0, TMO3BOJISIONINE TMPUMEHSITh H3YYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK U3 OJIHOTO pas3fena Kypca, Tak U MHTETpUpYs IPUMEHEHUE 3HAaHUN
U3 pasHbIX pasfeioB. [[ns xayecTBEHHBIX 3a/Jad MPUOPUTETOM SBIISIOTCS 3aJlaHUs Ha
0o0BsICHEHUE/TIpE/ICKa3aHue TPOTEKaHUs (U3MYECKUX SIBICHHMM M TMPOIECCOB B
OKpyXarolen >Ku3Hu, Tpelyrome BbIOOpa (HU3MUYECKON MOJenu [JIsi CHUTyalluu
PAKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ Tpeboanusimu OI'OC COO k MaTepHabHO-TEXHHYECKOMY
oOecrieueHnIo y4eOHOro mporecca Kypc (U3MKK YriayOJE€HHOTO YPOBHS Ha YpOBHE
cpenHero o01mero o0pa3oBaHHUS JIOJDKEH U3Yy4aThCs B YCJIOBHUSIX MPEAMETHOTO
kabuneta. B kaOuHere GUBMKM JOKHO OBITH HeoOXoguMoe JiabopaTopHOE
o0opyAOBaHUE JUIsl BHITIOJIHEHUS YKA3aHHBIX B IporpaMme Mo (hU3MKe yUYEHHUYECKHX
OTBITOB, Ja0OpPAaTOPHBIX pabOT M pabOT MPaKTUKyMa, a TakKe JAEMOHCTPAIMOHHOE
obopynoBaHue.

JlemoHCTpaImoHHoe 00opyaoBaHue (GOPMHUPYETCS B COOTBETCTBUU C MPUHIIUIIOM
MUHUMAJBHOM JOCTATOYHOCTH M OOECIEYMBAET IIOCTAHOBKY TIEPEYUCICHHBIX B
nporpaMMme 1O (U3MKE KIIOYEBBIX JIEMOHCTPAIMA Ui WCCIIENOBAaHUS H3Y4aeMBbIX
SIBJICHUN M TPOIIECCOB, YMIUPUIECCKUX U (PyHAMEHTAJIbHBIX 3aKOHOB, UX TEXHHUECKHX
MIPUMEHEHU.

JlaGopatopHoe oOopyaoBaHME IS YYCHHYECKUX  MPAKTUYECKUX  padboT
dbopmMupyeTcst B BUJIe TEMATHIECKUX KOMILIEKTOB U 00ECIIEYUBACTCS B PACUETE OJTHOTO
KOMIUJIEKTa Ha JBYyX OOydamommxcsa. TemMaTHueckne KOMIUIEKTH J1abopaTOPHOTO
000OpyZIOBaHUS JOJKHBI OBITh TOCTPOEHBI HAa KOMIUIEKCHOM HCIOJIb30BaHUU
aHAJIOTOBBIX U IUGPOBBIX MPUOOPOB, & TAKKE KOMIBIOTEPHBIX U3MEPHUTEIBHBIX CUCTEM
B BHJIe TU(POBBIX TabOpaTOpuii.

OCHOBHBIMH TIEISIMU U3y4CHUS (PU3UKH B 00IIIEM 00pa30BaHUM SBIISTFOTCS:

e (opmMupoBaHHe MHTEpEca W CTPEMIICHHSI OOYUYAIOMUXCS K HAYYHOMY H3YUYCHUIO

MIPUPOBI, PA3BUTHE UX MHTEIUIEKTYATbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;



® pa3BUTHE TMPEJICTABICHUN O HAYYHOM MeETOAEe To3HaHus U (HOPMUPOBAHUE
HCCIIEIOBATEILCKOTO OTHOIIICHUS K OKPYKAIOIIUM SIBIICHUSIM;

e (GopMupoBaHHE HAYYHOTO MHUPOBO33PEHHUSA KaK pe3yJbTaTa HW3yYEHUsS OCHOB
CTPOCHHMS MaTepuu U PyHIaMEHTATbHBIX 3aKOHOB (DU3UKY;

e (¢dopmupoBaHHUE YMEHHUN OOBSCHATH SBIEHUS C HCIOJIb30BaHUEM (PU3UUECKUX
3HAaHUW U HAyYHBIX JJOKA3aTEIbCTB;

e (GopmupoBaHUE TPEJACTABICHUN O poau GUBUKA IS PA3BUTHS  JPYTUX
€CTEeCTBEHHBIX HaYK, TEXHUKHU U TEXHOJIOTUH;

® pa3BUTHE MPEJCTABICHUN O BO3MOXKHBIX cepax Oymaymiedt mpodeccuoHanbHOM
NeSATeIbHOCTH, CBSI3aHHBIX C (DU3UKOM, MOATOTOBKA K JajbHEHIIeMy 00y4EHUIO B
9TOM HaIlpaBJICHUH.

o JlocTmwkeHne HTUX ILeNield oOecrneurBaeTCs peEIIeHuEeM CIEIYIONMX 3a7ad B
poliecce U3y4YeHus Kypca PU3NKU Ha YPOBHE CPEHEro 00IIero oopa3oBaHus:

e MpuOOpeTEeHHWE CHUCTEMBbl 3HAaHUNW 00 OoOmUX (PU3NUECKUX 3aKOHOMEPHOCTSX,
3aKOHAxX,  TEOpHUAX,  BKIIOYas  MEXaHHWKY,  MOJIEKYJSpHYO  (H3HUKY,
ANIEKTPOAMHAMUKY, KBAHTOBYIO (DU3UKY U DJIEMEHTHI acTPOPU3UKH;

e (¢dopMupoBaHHE YMEHHI MNPUMEHSITH TEOPETHUUECKUE 3HAHUS JJI1 OOBSICHEHUS
bu3uYeCKUX SBJICHUN B MPUPOAC U JUIS TPHUHATHS TPAKTUUYECKUX PCEIICHUA B
MIOBCETHEBHOM JKU3HM;

® OCBOCHHE CITIOCOOOB PEIICHMs Pa3IMYHBIX 3a]ad C SBHO 3aJlaHHON (pu3mdeckoit
MOJIEIIbIO, 3aJ1a4, MOJpa3yMEBAIOIIUX CaMOCTOSITENIbHOE cO3/laHue (U3HUECKOU
MOJIeNI, aJeKBAaTHOM YCJIOBHUSIM 3a/Jlauyd, B TOM 4YHCIE 3a/lad WHXEHEPHOTO
XapakTepa;

® T[OHUMaHWE (PU3NYECKUX OCHOB U MPHUHIUIIOB JACHCTBUS TEXHUYECKUX YCTPOUCTB
U TEXHOJIOTHYECKHUX MPOIIECCOB, UX BIUSHUS Ha OKPY>KAIOIIYIO CPEAY;

® OBJAaJCHUE METOJaMU CaMOCTOSATEIBHOTO IUIAHMPOBAHUS W  TPOBEICHUS
¢u3MUecKnX OKCIEPUMEHTOB, aHalW3a W HWHTEpHpeTanuu uHOOpMaImy,
OMpeIeNICHNs] JOCTOBEPHOCTH MOIYUYEHHOTO PE3yJIbTaTa;

® CO3/1aHME YCIOBUM JUISI PpAa3BUTUS YMEHUUM IPOEKTHO-UCCIIECIOBATEIBCKOM,
TBOPUYECKOM JEATEIBHOCTH;

e pa3BUTHE WHTEpeca K chepam mpodecCHOHATBHON NESITeTbHOCTH, CBSI3aHHOU C
(HU3HUKOI.

B cootBerctBuu ¢ TpedboBanuamMu @I'OC COO yrnyO0naEHHBIN ypOBEHb U3YUYEHUS
yaeOHOro npeaMera «dOu3nKa» Ha ypOBHE CpeaHEr0 00IIero oOpa3oBaHus BEIOUpASTCS
OOy4YarOMMMHUCS, TUIAHUPYIOIIMMH TPOJODKCHHE 00pa3oBaHUS 1O CIENUATBLHOCTIM
(M3UKO-TEXHUICCKOTO TPODHIIS.

Ha w3ydenue ¢usuku (yrayOn€HHBIH YpOBEHb) Ha YPOBHE CPEIHETO OOIIETO
oOpazoBanus orBoautcs 340 gacos: B 10 knacce — 170 yacoB (5 yacoB B Henelno), B 11
kimacce — 170 gacoB (5 4acoB B HENEIIO).



[Ipennmaraemerii B mporpamMme 10 (U3HKE TMEPEYCHb JIAOOPATOPHBIX U
MPAKTUYECKUX padOT SABISETCA PEKOMEHIOBAHHBIM, YUYUTENh JeJaeT BBIOOP
MpoOBeNCeHUS JabOpaTOPHBIX pPabOT ® OMBITOB C YYETOM  HMHAWNBUAYATbHBIX
O0COOCHHOCTEH 00yUYarOIINXCS.



COIAEPKXAHUE OBYUYEHUA
10 KVIACC

Pa3nen 1. Hayunblii MeTO NO3HAHUSA PUPOABI.

®uznka — pyHaaMeHTanbHas Hayka o npupoje. Hayunslii MeTon mo3HaHUs U
METO/IbI UCCJICIOBAHUS (DU3NUECKUX SIBICHUM.

OKCIepUMEHT M TeOopusi B Tpollecce IMo3HaHud mnpupoasl. Halmronenue u
HKCIIEPUMEHT B (PU3HKE.

Cnocobbsl  u3MepeHus (PU3MYECKUX BEJIMYUH (QHAIOTOBbIE W HHU(POBHIC
U3MEPUTENILHBIC MPUOOPHI, KOMIIBIOTEPHBIC TATUNKOBBIE CUCTEMBI).

[TorpemHocTu u3MepeHuit (GU3NYECKUX BeTUUUH (aOCOIIOTHAS U OTHOCUTEIIbHAS ).
MopenupoBanue (pU3NUYECKUX SBICHUM U MPOIECCOB (MaTepHaibHas TOYKA,
a0COJIFOTHO TBEPJIOE TEJIO, HacabHAsl KUIKOCTh, UACATBHBIN ra3, TOYCUHBIM 3apsii).

I'unoresza. @u3nyecKuii 3aKOH, TPAHUIIBI €r0 TPUMEHUMOCTH. Pu3nYecKas Teopusl.

Ponb 1 Mecto puzuku B popMUpOBaHUN COBPEMEHHON HAYyYHOUW KapTHUHBI MUpa, B
MPAKTUYECKOUN AEATEIBbHOCTH JIIOICH.

Yuenuueckuit sxcnepumenm, nadopamopnuie pabomul, npaKmuKym.

N3Mepenune cuibl TOKa W HANPSOKEHUS B 1IEMU MOCTOSTHHOTO TOKA MPU MOMOIIU
aHAJIOTOBBIX U ITU(POBBIX U3MEPUTEIIBHBIX TPUOOPOB.

3HaKkoMCTBO ¢ udgpoBoii Jadoparopueii o dpusuke. [I[pumepsr n3MepeHHU
(bU3UYECKUX BEJIUYMH MPHU TTOMOIIN KOMITBIOTEPHBIX TaTYUKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuxka.

Mexannueckoe aBuxkeHUE. OTHOCHUTEIBHOCTh MEXAHUYECKOTO  JIBHIKECHHSL.
Cucrema otcuéra.

[Ipsimast u 0OpaTHas 38141 MEXaHUKH.

Paauyc-BekTop MaTepuaibHON TOYKH, €r0 MPOCKIIUK HA OCH CUCTEMbI KOOPAWHAT.
Tpaekropusi.

Ilepemernienre, CKOpOCTh (CpemHsiE CKOPOCTh, MTIHOBEHHAasi CKOpPOCTb) H
YCKOPEHUE MAaTEpUAIBHOM TOYKM, HMX IPOEKIMM HAa OCH CHUCTEMbI KOOpPJIHMHAT.
CnoxeHue nepeMeIIeHnil U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE W PaBHOYCKOPEHHOE NPSIMOJMHENHOE IBUYKEHHE. 3aBUCUMOCTH
KOOPAWHAT, CKOPOCTH, YCKOPEHUS U MYTH MaTE€pUAIbHON TOUYKM OT BPEMEHH U HUX
rpaduku.

CBobOogHoe TmajeHWE. YCKOpEeHHE CBOOOAHOrO IMmajacHus. J[BmwkeHwe Tena,
OpOIIEHHOTO TIOJT YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPIAWHAT, CKOPOCTH H
YCKOPEHHUS MaTepUaIbHON TOUKHU OT BPEMEHU U UX rpaduKu.

KpuposimueitHoe nBwxeHue. J[BH)KEHHE MaTEpUAIBHOM TOYKH IO OKPY>KHOCTH.
VYrioBas u tuHENHas ckopocTh. Ileproa n yactora ooparmienus. L{eHTpocTpeMuTenbHOe



(HOpMaJlbHOE), KacaTellbHOE (TAaHTeHIIMAJILHOE) U TIOJIHOE YCKOPEHUE MaTeprUalibHON
TOYKH.

TexHnueckne yCTporCTBa U TEXHOJIOTUYECKHUE POLIECCHI: CIUAOMETP, JBUKECHUE
CHapsI0B, LIEMHbIE, IIECTEPEHYAThHIC U PEMEHHBIC Mepe/iaun, CKOPOCTHBIC JIU(PTHI.

Jlemoncmpayuu.

Mogenbe CHCTEMBI OTCYETA, WIUTIOCTPALIMS KUHEMATUYECKUX XapaKTEPUCTUK
JIBUKEHUSL.

Crnioco0sbl MccnenoBaHus JBUKEHUN.

NnmrocTpanus npeaenbHOro nepexoa 1 UBMEpEHNE MTHOBEHHOUW CKOPOCTH.

[IpeobpazoBaHue NBMKEHUMN C UCTIOIB30BAaHUEM MEXaHU3MOB.

[Tanenue Ten B BO3AyX€ U B Pa3peKEHHOM MPOCTPAHCTRBE.

HaGmionenue nBmwkeHusi Tenma, OpPOLIEHHOTO TOJ YIJIOM K TOPHU30HTY U
TOPU30HTAJIBHO.

HanpagneHnue ckopocTy pu ABMKEHUU IO OKPY>KHOCTH.

[IpeobpazoBaHue YriIoBOM CKOPOCTH B PEAYKTOPE.

CpaBHeHue myTel, TPAaeKTOPU, CKOPOCTEN JIBHKEHHUSI OJHOTO U TOTO K€ Telia B
pa3HBIX CUCTEMAX OTCUYETA.

Yuenuueckuit skcnepumenm, nadopamopusie padbomul, npAKMUKYM.

N3yueHne HEpaBHOMEPHOTO [BW)XEHUS C LEIbI0 ONPENENICHHs] MIHOBEHHOM
CKOPOCTH.

N3mepenue yckopeHus Npu MNPSMOJIMHEWHOM PaBHOYCKOPEHHOM [IBHXKEHUU II0
HAKJIOHHOM IJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH ITyTH OT BPEMEHHU ITPU PABHOYCKOPEHHOM JIBHYKEHHH.

N3mepenue yckopeHus cBOOOAHOTO TajeHUs (PEKOMEHIOBAHO HCIOJIb30BAHHE
1udpoBoii 1abopaTtopun).

N3yuenue nBuKeHUs Tena, OPOIIEHHOTO TOPU30HTANIbHO. [IpoBepka rumoresbl o
PAMOM MPONOPIHUOHATIBHON 3aBUCUMOCTU MEXKY NAIBHOCTBHIO IMOJIETA U HAYAIBHOU
CKOPOCTBIO Tea.

N3ydenne nBr>KeHUs Tella 10 OKPYKHOCTH € MMOCTOSHHOM MO MOJYJIFO CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH TIEPHO/a OOpaIIeHnss KOHWYECKOTO MasiTHUKA OT €T0
apamMeTpoB.

Tema 2. lunamuxa.

IlepBriit 3akoH HproroHa. HMHepumanbHble cucteMsl orcué€ra. [lpuHiun
oTHocuTenbHOCTH ['anunes. HewHepuuanbHble cUCTEMBI OTCYE€Ta (OmpeneneHue,
MIPUMEPBHI).

Macca tena. Cuna. [IpuHIUI CyNeprno3uiuy CHll.

Bropoii 3akoH HeroTOHA 1151 MaTEpUaIbHON TOYKH.

Tperuii 3akoH HproTOHA 11711 MaTE€pUaIbHBIX TOUEK.



3aKOH BCEMHUPHOTO TATOTCHUSI. DKBUBAJICHTHOCTh T'PABUTAIMOHHOW U MHEPTHOU
MAacCCHl.

Cuna TsKecTU. 3aBUCUMOCTH YCKOPEHHSI CBOOOJHOTO MaJeHUsi OT BBICOTHI Haj
MMOBEPXHOCTHIO TJIAHETHI U OT reorpaduueckoil mupoThl. J[BUKeHUE HEOECHBIX Tel U
uX cnyTHUKOB. 3akoHbl Kemepa. [lepBas kocMudeckast CKOPOCTb.

Cuia ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, ABHKYIIETOCS ¢ YCKOPEHUEM.

Cuna tpenusi. Cyxoe TpeHue. Cuna TPEHHUs] CKOJbXKECHUS U CUJIa TPEHUS IOKOSI.
Koaddunment tpenus. Cuna CONPOTUBICHUS NMPU JABUKEHUU Tela B KUJIKOCTH WU
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEJIBHOTO JIBUKEHUS.

Hasnenwue. ['unpocrarnyeckoe napnenue. Cuna Apxumesa.

TexHuueckue yCTpOMCTBA U TEXHOJOTHYECKHUE TMPOIECCHI:  MOJITUITHUKH,
JBU)KEHHE UCKYCCTBEHHBIX CITYTHUKOB.

Jemoncmpayuu.

HaGmronenne nBuxkeHus Tell B MHEPIUATBHBIX U HEMHEPIIUATBHBIX CHCTEMaX
OTCU€Ta.

[TpuHIIUIT OTHOCUTETBLHOCTH.

Kauenue aByX MUJIMHIPOB WUITK IIAPOB pa3HON MACChl C OJJMHAKOBBIM YCKOPEHHEM
OTHOCUTEIHHO HEMHEPIIMATBLHOU CUCTEMBbI OTCUETA.

CpaBHeHUE paBHOAEHCTBYIONIEH MTPUIIOKEHHBIX K TEIIy CHII C IIPOU3BEIECHUEM
Macchl T€Jla Ha €ro YCKOPEHUE B MHEPIIUATBHON CUCTEME OTCUETA.

PaBeHCTBO cuJl, BO3HUKAIOIIHUX B PE3yJIbTAaTE B3AUMOICHCTBUS TEI.

N3mepenue Macc no B3auMOJIEUCTBUIO.

HesecomocTs.

Bec tena npu yCKOpeHHOM NMOABEME U TaJCHUU.

LleHTpoOEKHBIE MEXaHU3MBI.

CpaBHEHUE CUJI TPEHUS MTOKOS, KAUEHUS U CKOJIbKECHHUS.

Yuenuueckuit skcnepumenm, nadopamopusie padbomul, npaKMUKym.

N3mepenne paBHOACHCTBYIONICH CHJI IIPU JIBDKCHUU OpycKa MO HAKJIOHHOM
IJIOCKOCTH.

[IpoBepka rumoTe3bl 0 HE3aBUCUMOCTH BPEMEHH JIBIKCHHS OpycKa 10 HaKJIIOHHOM
IJIOCKOCTH Ha 3aJIaHHOE PACCTOSIHUE OT €r0 MACCHI.

HccnenoBanue 3aBUCUMOCTH CHJI YIOPYTOCTH, BO3HUKAIOUIUX B TMPYXKUHE U
pe3HOBOM 00pasIie, OT ux AedOopMaIuH.

N3ydeHne NBUKEHHUSI CUCTEMBI TeJl, CBA3AHHBIX HUTHIO, MEPEKUHYTON yepe3
NErKkuii OJIOK.

Nsmepenne koddduimieHTa TpeHUs MO BEIWYUHE YTriIoBOro Koddduimenta
3aBucuUMOocCTH Frp(N).

UccnenoBanue ABMkeHUsS OpycKa MO HAKJIIOHHOM MJIOCKOCTH C MEPEMEHHBIM
KO3 (ppULIMEHTOM TpEeHHUSI.



N3y4yeHue NBUKEHUS Ipy3a Ha Baly C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AGcomtotHo TBEpAoe Teno. IlocTymatenpbHOe W BpalllaTebHOE JIBUKEHUE
TBEPAOTO Tena. MOMEHT CHIIBI OTHOCUTENBHO OCH BpameHus. [lnedo cunsl. Croxenune
CUJI, IIPUJIOKEHHBIX K TBEpAOMY Teny. LIeHTp TsxecTH tena.

VYcioBus paBHOBECUS TBEPIOIO TeEa.

YcroituuBoe, HeycTOHUMBOE, O€3pa3InuyHOE pABHOBECHE.

TexHuyeckue yCTPOMCTBA UM TEXHOJIOTMYECKUE IIPOLECCHI:  KPOHIUTEWH,
CTPOUTENBHBIN KpaH, peLIETUaThie KOHCTPYKIUH.

Jemoncmpayuu.

YcoBust paBHOBECHS.

Bunel paBHOBecus.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, nPAKMUKYM.
HccnenoBanue yciioBuil paBHOBECHS TBEPAOIO TeJa, UMEIOIIETO OCh BPAILICHUS.
KoHncTpynpoBaHue KpOHIITEHHOB U pacU€T CUJT YIIPYTOCTH.

N3ydenne ycTONYMBOCTH TBEPAOTO TEJIA, UMEIOLLIET0 IO b ONIOPBIL.

Tema 4. 3akonwl coxpanenus 6 mexaHuxe.

Nmnynbsc MaTepuaibHONW TOUKH, CUCTEMBI MaTEpUAIbHBIX TOUEK. LleHTp Macc
CHUCTEMbI MaTepUAJIBHBIX TOUEK. Teopema 0 JBUKEHUU LIEHTpa Macc.

NMnynbc cuiiel 1 UI3MEHEHUE UMITYJIbCA TENA.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaxtuBHOE nBUXKEHUE.

MomMeHT wumIynsca MarepualbHOM TOYkW. IlpencraBieHne o coxpaHeHUU
MOMEHTA UMITYJIbCA B LICHTPAJIbHBIX MOJISX.

PaGora cunel Ha MajgoM M Ha KOHEYHOM TiepemenieHud. I 'paduyeckoe
npecTaBIeHue paboThl CUJIBL.

MOIIHOCTH CHJIBL.

Kunernueckass »Hepruss MaTepuaibHONW TOYKH. Teopema 00 HW3MEHEHUHU
KMHETHUYECKOW SJHEPTUU MaTepUATbHON TOYKH.

[loreHnmanbHble W HENOTCHUUAJIBHBIE Cuibl. lloTeHnManbHas  SHEprus.
[loTennuanbHast sHEprus ymnpyro ne@opMUpoBaHHOW NPYX UHBL [loTeHManbHas
JHEprus Teja B OAHOPOJHOM I'PABUTALMOHHOM Itone. [loTeHuunanbHas 3HEprus teia B
IPaBUTALIMOHHOM I0JI€ OAHOPOIHOTO IlIapa (BHYTPU U BHE miapa). Bropas kocMuueckas
CKOpOCTb. TpeThss KOCMHUYECKAS] CKOPOCTb.

CBsi3b pabOTHl HEMOTEHIMATBHBIX CHJI C W3MEHEHHMEM MEXaHUYECKOW 3IHEPruut
CUCTEMBI T€J1. 3aKOH COXPAaHEHHSI MEXaHUYECKON SHEPTHUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.

VYpaBuenue bepHymu i MICAUTBHOW KUJIKOCTH Kak CJIEACTBHUE 3aKOHa
COXpPAaHEHHUS] MEXaHUYECKOW SHEPTUU.



TexHuueckne yCTpOWCTBA U TEXHOJOTMUYECKHUE MPOLIECCHI: ABUXKEHUE PAKET,
BOAOMET, KONEP, IPYKUHHBIA TUCTOJIET, THPOCKOI, (PUTypHOE KaTaHHE Ha KOHbKaX.

Jemoncmpayuu.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

N3Mmepenne MOIHOCTH CHJIBI.

N3meneHne sHepruu Tea mpu COBEpIIeHUH pabOThl.

B3aumHble TIpeBpalieHuss KUHETUYECKOW M NOTCHUUAIBHOW DHEPruy IIpU
JNEUCTBUU HA TEJIO CUJIbI TSIKECTH U CUJIbI YIIPYTOCTH.

CoxpaHeHue YHepruu mpu CBOOOTHOM IMaJICHUH.

Yuenuueckuii skcnepumenm, nadopamopusie padbomul, npAKMUKyM.

N3Mepenune nuMmiyibca Tena no TOpMO3HOMY My TH.

N3mepenue cuiibl TATU, CKOPOCTH MOJEIH SJIECKTPOMOOWIISI MU MOIIHOCTH CHIIBI
TATH.

CpaBHeHME U3MEHEHUS UMITYJIbCA Tejla C UMIYJIbCOM CHUJIBI.

HccnenoBanne coxpaHeHUs UMITYJIbCa MPU YIIPYTOM B3aUMOJICCTBUM.

N3MepeHne KUHETUYECKOW YHEPTUU TEJa 110 TOPMO3HOMY MYTH.

CpaBHeHUE W3MEHEHMs TOTCHIIMAIBLHON JHEPTUHM TPYXKHHBI C PabOTOM CHJIBI
TPEHUSL.

Onpenenenue pabOThl CHUJIBI TPEHUS TMpPU ABWKEHUH Tella M0 HAKJIOHHOU
IJIOCKOCTH.

Pasnen 3. MosiekyasipHasi pu3NKa ¥ TEPMOJIMHAMHUKA.

Tema 1. Ocnoébt MONEKYAAPHO-KUHEMUYUECKOU MEOpUU.

OCHOBHBIE TOJIOKEHUS MOJEKYJIsIpHO-KMHeTUUecko Teopuu (MKT), ux onbiTHOE
obocHoBanme. Juddysus. bpoyHOBckoe ABMKEHHE. XapakKTep JBWKCHUS W
B3aMMOJICVCTBUS YACTHIl BElIeCTBAa. MOJIeIM CTPOEHHUS Ta30B, KUIKOCTEH U TBEPIBIX
Te1 U OOBSICHCHHE CBOMCTB BEIIECTBA Ha OCHOBE 3THUX Mojeieid. Macca u pa3Mepsl
MoJekys (aroMoB). KonnuectBo BemiecTa. [locTosiHHas ABoraapo.

TemoBoe paBHOBecwe. Temmeparypa u cmocoosl €€ wu3mepenms. Illkana
temnepatyp Llenbcust.

Mogenp naeanbHOro ra3a B MOJIEKYJISIPHO-KMHETUYECKOW TEOPHH: YaCTULBI ra3a
JIBHXKYTCSI XaOTUYECKHU U HE B3aUMOJICUCTBYIOT APYT C IPYTOM.

l'azoBeie  3akoHbl. YpaBHeHue MenjaeneeBa—Kmaneiipona.  AbcomtoTHas
Temrneparypa (mkana temmnepatyp KenbBuna). 3akon J[lanbrona. M3ompoieccsl B
UJICATPHOM Ta3€ C TIOCTOSIHHBIM KOJIMYECTBOM BeliecTBa. [ padudeckoe mpeacTaBieHe
M30MPOIIECCOB: U30TEpMa, U30X0pa, n300apa.

CBsi3b MEXAy AaBJICHUEM U CpeAHEN KUHETHYECKOW HEepruel MmocTymnaTelbHOTO
TEIJIOBOIO JIBHXKEHHUSI MOJIEKYJ UEATIbHOTO ra3a (OCHOBHOE YpPaBHEHHE MOJICKYJISIPHO-
KMHETUYECKOW TEOPUU UEaTbHOTO ra3a).



CBs13b a0COJIIOTHOM TemMIepaTypbl TEPMOJAMHAMUYECKON CUCTEMBI CO CpeIHEH
KUHETUYECKOU DHEPTUEH MTOCTYIATEIILHOIO TEIJIOBOIO IBUKEHUS €€ YaCTULL.

TexHuyeckue yCTporucTBa U TEXHOJOTHUECKHE MPOLECCHI: TEPMOMETP, OapoMeTp,
ITOJIy4YE€HNE HAHOMATEPHUAJIOB.

Jlemoncmpayuu.

Mojenu ABUKEHUS YaCTHUIL BEIIECTBA.

Mogens OpOyHOBCKOTO IBUKEHUS.

Bunieoponmk ¢ 3anuckio peaibHOro OpOyHOBCKOTO JIBUYKEHHS.

Huddy3us xxuakocTen.

Mopnens onbita [TepHa.

[IputsxeHne MoNeKy.JI.

Mopenu KpuCTaAUNIMYECKUX PEIIETOK.

HaGmonenue u ucciaeoBaHne U30MpoOLECCOB.

Yuenuueckuit skcnepumenm, nadopamopusie padbomul, npaKMUKyMm.

HccnenoBanme  mpolecca  yCTAaHOBJIEHUS — TEIUIOBOIO — PaBHOBECHUS MU
TEIUI00OMEHE MEX]1y ropsiueid U XOJ0ITHON BOJOM.

N3yueHne wu30TepMHUECKOro  mporecca (PEKOMEHIOBAHO  UCIIOJIIb30BaHUE
g poBoi JabopaTopun).

N3ydyeHnne n30X0pHOTo mporecca.

N3yuenue nzobapHOro mpoiecca.

IIpoBepka ypaBHEHUS COCTOSIHUS.

Tema 2. Tepmoounamuka. Tennosvie mawunul.

Tepmonunamuueckas (TJ[) cucrema. 3agaHue BHEUIHUX  YCJIOBUW IS
TEPMOJAUHAMUYECKON CHUCTEMbl. BHeEmHHE W BHYTpeHHHE TmapameTpbl. [lapamerpsl
TEPMOJUHAMUYECKONW CUCTEMBbl KaK CpPEJHUE 3HAUYECHUs BEJIMYMH, OIMCHIBAIOIIMX €€
COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.

Hynesoe Hayaj0  TEPMOJMHAMHUKH. CamomnpousBoiibHas  penakcamus
TEPMOJIUHAMUYECKONU CUCTEMBI K TEINIOBOMY PABHOBECHIO.

Mogenp uaeanpHOro ra3a B TEPMOJWHAMUKE — CUCTEMa YPABHEHUM: YPaBHEHHUE
MenpaeneeBa—KianeiipoHa ¥ BBIpaXXEHHE JUISI BHYTPEHHEHM DSHEPTUU. Y CIOBUS
MIPUMEHUMOCTH 3TOW MOJEU: HU3KAs KOHLEHTpAUus YacCTHUIL], BBICOKHE TEMIIEPATYPBI.
Bripaxkenue 111 BHyTPEHHEN Y3HEPTUU OJJHOATOMHOI'0 UJI€AJIBHOTO rasa.

KBazucratnueckue u HeCTaTUYECKUE MMPOLECCHI.

OnemeHTapHas paboTra B TepMOAMHAMHKE. Breramcimenune paboTel 1mo Tpaduxy
npouecca Ha pV-auarpamme.

Termonepenaua KakK croco0 U3MEHEHUS BHYTPECHHEN JHEPTUU
TEPMOJMHAMUYECKOH  CHUCTeMBbl ~ 0e3  coBepmieHuss  pabotel.  KoHBekmus,
TEIUIONPOBOIHOCTD, U3JTyUYCHHUE.



KomnuecTBo Tennorel. TemmoéMKOCTh Tena. Y AeabHas U MOJSIPHAS TEIIOEMKOCTH
BellecTBa. YpaBHeHuMe Maiepa. YaenbHas TeoTa CropaHus TOIUIMBA. Pacyér
KOJIMYECTBA TEIIOTHI NIpH Temtonepenaye. [londarue 06 annadatHom mpouecce.

IlepBblii 3aKOH TepMOAMHAMHMKU. BHyTpeHHss sHeprus. KoanyecTBo TEmnoTsl n
paboTa Kak Mepbl U3MEHEHUSI BHYTPEHHEH SHEPTUU TEPMOANHAMUYECKON CUCTEMBI.

Bropoit 3akOH TEpMOIMHAMHUKHU I PABHOBECHBIX IIPOLIECCOB: YEpE3 3aJaHHOE
PaBHOBECHOE COCTOSIHUE€ TEPMOAMHAMUYECKON CHUCTEMBI MPOXOJIUT €IUHCTBEHHAS
anuabaTta. AOCOJIIOTHAsI TeMIIepaTypa.

Bropoli 3ak0OH TEpMOAMHAMUKHU JUIsI HEPABHOBECHBIX IIPOLIECCOB: HEBO3MOXKHO
nepenarh TEMJIoTy OT Oosee XOJOJHOTO Tena K OoJjiee HarperoMy 0e3 KOMIIEHCAINH
(Knay3uyc). Heo6patumMocTh IPUPOHBIX MPOIIECCOB.

[Tpuniune! gecTBus TermnoBbix MamuH. KIT/I.

Maxkcumansnoe 3Hauenne KII. Huxn Kapno.

DKOJIOTUYECKHE ACHEKThl HCMOJIb30BaHUS TEIUIOBBIX JBurareneil. TemnoBoe
3arpsiI3HEHUE OKPYIKAIOILIECH CPEIbl.

TexHuueckue yCTpOMCTBA U  TEXHOJOTMYECKHE MPOLECChl: XOJIOJWJIbHUK,
KOHJUIIUOHEP, JAW3EIbHbIA W KapOIOpaTOpHBIM JBHUraTeliv, IapoBas TypOwHa,
MOJIyYCHUE CBEPXHUZKHX TEMIIEpaTyp, YTWIM3AIUSA «TEIUIOBBIX» OTXOJ0B C
UCIIOJIb30BaHUEM TEIUIOBOTO HAcoca, YTUIM3alusg OWOOpPraHMYEeCKOTO TOIUIMBA JIJIst
BBIPA0OTKHU «TETUIOBOM» U ANEKTPOIHEPTUH.

Jemoncmpayuu.

N3menenue temriepaTyphbl pH aauadaTHueCKOM PacIIUPEHUH.

Bo3ayuiHoe orauso.

CpaBHeHUE yJIETbHBIX TEINIOEMKOCTEH BEILIECTB.

CriocoObl U3MEHEHMsI BHYTPEHHEH YHEPTHUH.

HccnenoBanne annabaTHOTO MpoIecca.

KoMnbroTepHble MOJIEHN TEIIIOBBIX ABUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopusie padbomul, npaKMuUKym.

N3mepenne yaenpHON TETIOEMKOCTH.

HccnenoBanue npouecca OCTbIBaHUSI BEIIECTBA.

HccnenoBanue aarabaTHOrO Iporiecca.

N3ydyeHne B3aMMOCBS3M DSHEPIUM  MEXMOJIEKYJSIPHOTO  B3aUMOJCHCTBUS U
TEMIIEPATypPbl KUTICHUSI )KUIKOCTEH.

Tema 3. Aecpecammnvie cocmoanus eeuecmea. Dazoevle nepexoonl.

[TapooOpazoBanue u koHaeHcanus. Vcmapenune w kumneHue. YenpHas TEIIOTa
nmapoodpazoBaHusl.

Haceliennbie 1 HeHachileHHbIe Taphl. KauecTBeHHAs 3aBUCUMOCTD INIOTHOCTH U
JABJICHUSI HACBIIIEHHOIO TMapa OT TEMIEepaTyphbl, UX HE3aBUCUMOCTb OT 00bEMa
HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUS OT IaBJICHUS B KUJIKOCTH.



BrnaxHocTh Bo31yxa. AOCOIIOTHASA M OTHOCUTENIbHASI BIAXKHOCTb.

Tépnoe teno. Kpucrammmueckne u amopdHble Tena. AHU30TPOIUS CBOWCTB
KpuctayioB. IlnaBimeHne W KpucTtam3anus. YaenapHas TEIUIOTa IIJIaBJICHMUS.
CyOnumarnusi.

Hedbopmanuu TBEpAOr0 Tena. Pactsbkenne u cxkarue. Ciasur. Moayns HOwnra.
[Ipenen ynpyrux nedopmanuii.

TermioBoe pacuupeHre XUAKOCTEHM W TBEPABIX Tell, OOBEMHOE W JIMHEWHOE
pacuiupeHue. AHrapMOHM3M TEIUIOBBIX KOJICOAHMI YacTHIl BEHIECTBA KaK MPUYMHA
TEIUIOBOTI'O PaCIIMPEHUs TeJl (Ha KAYeCTBEHHOM YPOBHE).

[IpeoGpazoBanue s3HEpPTrun B (pa30BbIX MEPEXOIAX.

VYpaBHeHUE TEMIOBOTO OanaHca.

[ToBepxnocTtHOe HaTskeHue. KoadduimeHT MOBEPXHOCTHOTO — HATSIKECHHUS.
Kanunnsapuslie saBieHus. J[aBneHne noa HCKPUBIEHHON MOBEPXHOCTHIO KUJIKOCTH.
®opmyiia Jlanmnaca.

TexHuyecKkue yCTpOWCTBA M TEXHOJOTHUYECKHE MPOIECCHI: KUJIKWE KPUCTAILIBI,
COBPEMEHHBIE MAaTEpPUAJIbI.

Jlemoncmpayuu.

TennoBoe pacunpeHue.

CBoiicTBa HACHIILIEHHBIX [TAPOB.

Kunenwne. Kunenue npu nOHUKEHHOM JIaBIEHUU.

N3mepenue cuibl IOBEPXHOCTHOTO HATSIKEHUS.

OMBITHI C MBUTBHBIMU TIIEHKAMH.

CmaunBaHmMe.

Kanunnsipuele siBneHus.

Moienn HEHbIOTOHOBCKOM KUJIKOCTH.

CriocoObl u3MepeHus BIaXXHOCTH.

HccnenoBanne HarpeBaHus U IJIAaBJICHUS KPUCTAIUIMYECKOTO BEIIECTBA.

Bunsr nedopmarimii.

Hab6monenne Manbix aedopmaruii.

Yuenuueckuii sxkcnepumenm, nadvopamopnvie padomul, npaKmuKym.

N3ydeHne 3akOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

N3mepenne yaenbHON TEIIOTHI IJIaBICHUS JIbA.

N3y4eHne CBOMCTB HACHILICHHBIX NIAPOB.

N3mepenne aOCOMIOTHOW BII@KHOCTH BO3JyXa M OIIEHKA Macchl TapoB B
MTOMEILICHUU.

N3mepenune koa¢ uimenTa HOBEpXHOCTHOTO HATSHKCHUS.

N3mepenue moayns FOwra.

UccnenoBanue 3aBUcUMOCTH AehOpMallid pe3UHOBOTO 00pa3iia OT MPUIOKEHHOU
K HEMY CHJIBI.



Pazjen 4. DiekTpoauHaMuKa.

Tema 1. Inekmpuueckoe noie.

OneKkTpu3anns TeJl W €€ TMpOSBICHUA. OJNEKTpUYeCKu 3apsana. JlBa Buna
ANEKTPUYECKUX  3apsaoB.  IIpOBOOHMKH,  OUANEKTPUKM UM MOJYHPOBOJHHKHU.
DNEeMEHTAPHBIN AJIEKTPUUECKUI 3apsA. 3aKOH COXPAHEHUS dJIEKTPUUECKOr0 3apsAia.

B3aumoperictBue 3apsaoB. Toueunble 3apsiapl. 3akoH Kymnona.

DnekTpuueckoe noje. Ero neiicTBue Ha dJIEKTPUUECKUE 3apsIbl.

Hanpsioxénnocts anextpuueckoro nosist. [IpoOHebIit 3apsan. JIlunun Hanps>kEHHOCTH
ANEKTPUYECKOTO0 NoJisA. OTHOPOAHOE DIEKTPUUECKOE TIOJIE.

[loTeHUMaNbHOCTh  AIEKTPOCTATUYECKOTO TOJIA. Pa3HOCTP MOTEHUHAIOB U
HanpspkeHue. [loTeHnManbHash SHEprus 3apsaa B DJIEKTPOCTATHYECKOM  IIOJIE.
[loTeHunan smaeKkTpocTaTHUecKOro mnojs. CBs3b HANPSKEHHOCTU IO U PA3HOCTH
NOTEHLIMAJIOB  JIJIsl  DJIEKTPOCTAaTUYECKOro 1mosis (Kak  OJAHOPOJIHOTO, TaKk U
HEOJTHOPOIHOTO).

[TpuHUKI cynepno3uuuu 3IEKTPUIECKUX MOJIEH.

ITone toueunoro 3apsiga. Ilome paBHOMepHO 3apspbkeHHOU cdepol. [lome
PaBHOMEPHO 3apsOKEHHOro 1o o00bémy mapa. Ilome paBHOMEpHO 3apsiKEHHOM
OeckoHeYHOM TMIockocTH. KapTuHbl JIMHUI  HAOmpsDKEHHOCTH OTUX ToJied U
SKBUIIOTEHIUAJIbHBIX TOBEPXHOCTEM.

[TpoBOAHUKHM B 3JIEKTPOCTATUYECKOM TTOJIE. Y CJIOBUE PABHOBECHUS 3apPSIIOB.

JIMPNEKTPUKHU B 3JIEKTPOCTATUUECKOM moJie. Jlusnexkrpudyeckas NpoOHUIIAEMOCTh
BEILECTBA.

Kongencarop. ONEeKTpOEMKOCTh KOHAECHCATOpA. JNEKTPOEMKOCTh IIOCKOTO
KOHJIEHCATOopa.

[TapamiensHOe coelMHEHHE KOHJEHCATOpoB. IlocnenoBarenbHOE COEIMHEHHE
KOHJIEHCATOPOB.

DHeprus 3apsyKEeHHOr0 KOHJIEHCATopA.

JIBU>KEHME 3apSKEHHOW YaCTULIBI B OJHOPOIHOM 3JIEKTPUUYECKOM TMOJIE.

TexHuueckue yCTpOWCTBA M TEXHOJOTMYECKHE  IPOLECCHI:  AJIEKTPOCKOIL,
ANEKTPOMETP,  JJEKTPOCTATHUYECKasl  3alUTa,  3a3€MJIEHHE  JJIEKTPONPUOOPOB,
KOHJIEHCATOpHI, reHepaTtop Bau ae ['paada.

Jemoncmpayuu.

Y CTpOoNCTBO U IPUHIMIL AEUCTBUS 3JIEKTPOMETPA.

DNEKTPUUECKOE MOJIE 3aPSHKEHHBIX IIIAPUKOB.

DNEKTPUYECKOE MOJIE BYX 3apSKEHHBIX IIACTHH.

Moguens anekTpoctaruueckoro reHeparopa (Ban ge ['paada).

IIpOBOAHUKH B IIEKTPUYECKOM II0JIE.

DJIEKTPOCTAaTUYECKAs 3AIUTA.

Y CTpolCTBO U JEUCTBUE KOHAEHCATOPA MTOCTOSHHON U IEPEMEHHON EMKOCTH.



3aBUCUMOCTD JIEKTPOEMKOCTH IIOCKOTO KOHAEHCATOPA OT IUIOIIAIN TUIACTHH,
PacCTOSIHUA MEXIY HUMH U AUAIEKTPUUECKON TPOHUIIAEMOCTH.

DHEPrus 3JIEKTPUUECKOTO MOJIs 3apsKEHHOTO KOHIEHCATOpa.

3apsiika U pa3psAKa KOHIEHCATOpa YepeE3 pEe3UCTop.

Yuenuueckuii skcnepumenm, nadopamopusie padbomut, npaKmMuKym.

OueHka cu1 B3aUMOJICMCTBHS 3apsSKEHHBIX TEIT.

HaGmronenue npeBpalieHust SHEPruu 3apssKEHHOTO KOHJEHCATOPpa B SHEPTHUIO
M3JIy4YCHUSI CBETOAMOMA.

N3yuenne npoTekaHus TOKa B LEMH, COJCPKAILECH KOHIECHCATOP.

Pacnpenenenue pasHOCTH MOTEHIIMAIOB (HAMPSIKEHUS ) PU TTOCJIEI0BATEIILHOM
COEIMHEHUN KOHJAEHCATOPOB.

HccnenoBanue pa3psijia KOHAEHCATOPA Yepe3 PEUCTOP.

Tema 2. Ilocmoannblii IneKmpuiecKuil mok.

Cuna toka. [TocTOSIHHBIN TOK.

VYcnoBusi CyniecTBOBaHUS MOCTOSIHHOTO JIEKTPUUECKOro TOKa. MICTOYHMKHM TOKa.
Hanpsixenune U u DJ1C é.

3akoH Oma 151 ydacTKa Lemu.

DJIEKTPUUYECKOE COMPOTUBIICHUE. 3aBUCUMOCTh COMPOTHUBICHUS OJIHOPOJIHOTO
OPOBOJHMKA OT €ro JUIMHBlI M IUIOMaAM I[ONEPEYHOro CEYeHHs. Y EIbHOE
CONPOTHUBIICHUE BEUIECTBA.

[locnenoBaTenpHOE, NapajlieNIbHOE, CMEIIAHHOE COEJAMHEHUE IPOBOJHUKOB.
Pacuér pa3BeTBIEHHBIX 2NIeKTprUdeckuXx 1enei. [Ipasuna Kupxroda.

Pabota snexkTpudeckoro Toka. 3akoH [[xoyns—JIeHma.

MOIIHOCTh 3JEKTPUYECKOTO ToOKa. TersoBas MOIIHOCTb, BbIAENIsAEMas Ha
pe3ucTope.

OJC u BHyTpeHHEE CONPOTUBIECHUE UCTOYHUKA TOKa. 3akoH OMa JJisl MOJHOM
(3aMKHYTOM) 3JIEKTpUYECKOM 1enu. MOITHOCTh UCTOUHKMKA ToKa. KOopoTkoe 3aMbIKaHuUe.

KonnencaTtop B 11enu MOCTOSSHHOTO TOKA.

TexHnueckne yCTpOMCTBA U TEXHOJOTUUYECKHUE MPOLIECCHI: aMIIEPMETP, BOJIBTMETP,
peocTar, CUETUHUK IIIEKTPUUYECKON IHEPTUU.

Jemoncmpayuu.

N3Mepenune cuibl TOKa U HAIIPSKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA OT HANPSDKEHUS I PE3UCTOPA, JaMIIbI
HAKaJIMBaHWs U CBETOAMO/A.

3aBUCUMOCTb  COINPOTHUBJICHHUS UWIMHAPUYECKUX TMPOBOJHUKOB OT JIJIUHBI,
IJTOIIA TOTIEPEYHOr0 CEUYCHUS U MaTepHrala.

HccnenoBanne 3aBUCUMOCTH CHIIBI TOKA OT COITPOTUBIICHUS IPU MOCTOSIHHOM
HaIpsKEHUU.



[Ipsmoe mzmepenue D/]C. KopoTkoe 3aMpIkaHHE TaJlbBaHMYECKOTO AJIEMEHTA U
OLICHKA BHYTPEHHETO COITPOTUBIICHUS.

CnocoObl coegMHEHUs] ICTOYHUKOB Toka, J/]C OaTapeil.

NccenenoBanne pasHOCTH MOTEHIHUAIOB MEXKY IOJFOCAMHA UCTOYHHUKA TOKA OT
CUJIBbI TOKA B LIEIH.

Yuenuueckuii skcnepumenm, nadopamopusie padbomut, npaKmMuKym.

HccnenoBanne CMEMIAHHOTO COEIMHEHMS PE3UCTOPOB.

N3mepenue yaeapHoro COnpoTUBIEHUS TPOBOJHUKOB.

HccnenoBanue 3aBUCHMMOCTH  CHJIBI  TOKa OT HAOpsDKEHUS I JIAMITbI
HaKaJIMBaHUSI.

VYBenuuenue npeaena u3MepeHus: amnepmerpa (BoJbTMETpa).

N3mepenue D/1C 1 BHYTpEHHErO0 CONPOTUBIIEHNS HCTOYHUKA TOKA.

NccnenoBanne 3aBucumoctd D/1C raapBaHUYECKOrO 3JEMEHTAa OT BPEMEHHU MPH
KOPOTKOM 3aMbIKaHHH.

HccnenoBanne pa3HOCTU MOTEHIMAIOB MEXKIY IOJKOCAMH HCTOYHMKA TOKa OT
CUJIBI TOKA B LEIH.

HccnenoBanne 3aBUCUMOCTH MTOJIE3HONM MOITHOCTH HCTOYHUKA TOKA OT CUJIbI TOKA.

Tema 3. Toku 6 paznuunsix cpeoax.

DnekTpuueckas MIPOBOIUMOCTh Pa3IMYHBIX BEILECTB. DJIeKTpOHHAs
IPOBOJIUMOCTh TBEPABIX METAJUIOB. 3aBUCUMOCTb COINPOTUBIEHUS METALUIOB OT
TeMriepatypbl. CBEpXIPOBOJAUMOCTb.

ONeKTpuueckuidi TOK B Bakyyme. (CBOHCTBa  3JEKTPOHHBIX  ITYYKOB.

[MonynmpoBoauuku. CoOCTBEHHAs ¥ IPUMECHAs TPOBOIUMOCTH MOJTYIPOBOTHUKOB.
CgoiicTBa p—n-niepexona. [lomynmpoBogHUKOBEIE TPHOOPHI.

DNEKTPUYECKUA TOK B BJIEKTPOJIMUTAX. OJNEKTPOJIUTHYECKAS JAUCCOLMALINSA.
Onektponus. 3akoHbl Dapajes AJisl AIAEKTPOIU3A.

DJNeKTpUUYECKU TOK B razax. CamMOCTOSITENIbHBIN U HECAMOCTOSITEIbHBIA pa3ps/Il.
Paznuunbie TUIBI camocToSTENBHOTO pa3psaa. Monnaus. [Lmazma.

TexHuueckne yCTpOMCTBA U NMPAKTUYECKOE NMPUMEHEHHUE: ra30pa3psAHbIC JIaMIIbI,
AIEKTPOHHO-ITy4YeBasi TpPyOKa, MOTYyNPOBOAHUKOBBIE MPUOOPHI: NHUOMA, TPaH3UCTOD,
doTtogmon, cBeTOAMON, TalbBaHWKA, PAPUHUPOBAHHE MEIW, BHIIUIABKA AFOMHUHUS,
AJIEKTPOHHAS MUKPOCKOIIHS.

Jemoncmpayuu.

3aBUCHUMOCTb COTPOTHUBJIEHUSI METAJUIOB OT TEMIIEPATYypPHI.

IIpoBOAMMOCTB AINEKTPOIUTOB.

3akonsl anekrponnsza dapanes.

HckpoBoii pa3psia 1 MPOBOJIUMOCTh BO3/1yXa.

CpaBHeHHE TPOBOAMMOCTH METAJIOB U MOJYIPOBOJHUKOB.

OnHOCTOPOHHSSI IPOBOIUMOCTD IHO/IA.



Yuenuueckuit sxkcnepumenm, nadopamopnvie padomul, npaKmuKym.

HaGmonenue snexrpomnusa.

N3mepeHnue 3apsiia OJTHOBAJIEHTHOIO HOHA.

HccnenoBanue 3aBUCUMOCTH COMIPOTUBIIEHUS TEPMOPE3ZUCTOPA OT TEMIIEPATYPHI.

CHsTHe BOIBT-aMIIEPHON XapaKTEPUCTUKHU TUOA.

Du3HYeCKU NPAKTHKYM.

Cnoco6bl u3Mepenusi (GU3MYECKUX BEJIMYMH C KMCIOJb30BAHUEM AaHAJIOTOBBIX U
HU(PPOBBIX H3MEPUTEIBHBIX MNPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOCOJIIOTHBIE U OTHOCUTEJNIbHBIC MOTPEIIHOCTH HW3MEpPEHUM (DU3NUYECKUX BEIUYMH.
O1eHKa rpaHul] TOTPEITHOCTEN.

[IpoBeneHre KOCBEHHBIX M3MEPEHHH, MCCIIEIOBAaHUN 3aBUCUMOCTEH (PU3HUECKUX
BEJIMYUH, TMPOBEpPKAa TMPEJIOKECHHBIX THUIMOTe3 (BbIOOp H3 paldOT, OMUCAHHBIX B
TEMAaTUYECKUX pa3zfenax «YUYeHHUYECKUH HKCIEPUMEHT, JIabopaTopHble paloThl,
IPAKTUKYM)).

MesknpeaMeTHbie CBA3H.

Nzyuenue kypca ¢usuku yriay0iaéHHOro ypoBHs B 10 Kiiacce OCyIIECTBISETCS C
y4€TOM COJICPKATEIbHBIX MEXKIPEIMETHBIX CBA3EH C KypcaMH MaTeMaTUKU, OMOJIOTHH,
XUMUU, Teorpaduu ¥ TEXHOJIOTHUH.

Mesxcnpeomemmusle nOHAMUA, CEA3AHHBIE C U3YUCHUEM MEMO008 HAYYHO20
no3HanuA: SIBIEHUE, HAYYHBIN (akT, runoTes3a, puznueckas BeJIMYMHA, 3aKOH, TEOPHS,
HAOJIIO/IEHNEe, JKCIIEPUMEHT, MOJEIUPOBaHUE, MOJEelb, H3MEPEHHE, IOrPEIIHOCTH
U3MEpEeHUH, U3MepUTEIbHbIE PUOOPHI, IUPpPOBas TabOpaTOPHS.

Mamemamuka: penieHue cuctembl ypaBHeHu#. JluneliHas ¢yHkiusi, napabora,
runepooa, ux rpad)uKu U CBOMCTBa. TpUTOHOMETpHUUYeCcKUe (PYHKIIUH: CUHYC, KOCUHYC,
TAHT€HC, KOTAHIE€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. BekTopbl M uX
MPOEKIIMH Ha OCU KOOPJUHAT, CIIOKEHHE BEKTOPOB.

buonozua: mexanuyeckoe IBIKEHHWE B JKMBOW mpupone, Auddysus, ocmoc,
TEIUIOOOMEH J>KMBBIX OpPraHW3MOB, TEIJIOBOE 3arpsi3HEHHE OKPYXKAIOLIEH Cpellbl,
yTHIM3aIusi  OMOOPTaHMYECKOro  TOIMJIMBAa Il BBIPAaOOTKM  «TETUIOBOM» U
ANEKTPOIHEPTUH, MOBEPXHOCTHOE HATSXKEHHE U KaNWUISAPHBIE SIBICHUS B MNPUPOJE,
ANEKTPUUYECKUE SIBJICHUS B 5KUBOU MIPUPOJIE.

Xumusa: TUCKPETHOE CTPOEHUE BEILECTBA, CTPOECHHUE aTOMOB U MOJIEKYJ, MOJIb
BEILIECTBA, MOJISIpHAs Macca, IOJyYEHHE HaHOMAaTepUaloB, TEIUIOBbIE CBOMCTBA
TBEPABIX TEJ, XUIKOCTEW M Ta30B, KUAKUE KPHUCTAJUIbI, JJIEKTPUUYECKHUE CBOICTBA
METAJIJIOB, JIEKTPOJIUTUYECKAS] TUCCOLUAIINS, TaTbBAHUKA, AIIEKTPOHHAS MUKPOCKOMIHS.

T'eozpagpusa: B1axxHOCTh BO31yXa, BETPBI, 0apOMETp, TEPMOMETP.

Texnonozua: npeobpa3oBaHue IBUKEHUN C WCIIOJB30BAHMEM MEXaHHU3MOB, yU&T
CyXOro U J>KUJIKOTO TpPEHUSI B TEXHUKE, CTATUYECKHE KOHCTPYKUUM (KPOHILTEWH,
pemeéTyaTbie KOHCTPYKIMH ), UCIIOIB30BAHUE 3aKOHOB COXPAHEHUSI MEXaHUKH B TEXHUKE



(rupockor, BOOOMET U APYTHE), JBUTATe]Ib BHYTPEHHErO CropaHus, rnapoBas TypOuHa,
OBITOBOM  XOJOAWJIBHUK, KOHJULMOHEP, TEXHOJOIMU TMOJIYyYEHUS COBPEMEHHBIX
MaTepualioB, B TOM YHCJI€ HAHOMATEpUalIOB, U HAHOTEXHOJOIUH, AJIEKTPOCTATUYECKAS
3allUTa, 3a3€MJICHUE IEKTPONPUOOPOB, ra3opas3psiAHbIE JIAMIIBL, MOIYIPOBOJIHUKOBBIE
npuOOpPHI, TaIbBAaHUKA.

11 KJIACC

Pa3jen 4. DiiekTpoAuHAMUKA.

Tema 4. Maznummnoe none.

B3aumopelicTBue MOCTOSSHHBIX MAarHUTOB W MPOBOJHUKOB C TOKOM. MarHutHoe
nosie. Bektop MarHUTHON WHAYKUMHU. [IpuHUMIO CynepHo3WIIMM MArHUTHBIX TOJIEH.
JIvHUY MarHUTHOW UHIYKLIHH.

MarnutHoe T0Jie TIPOBOJHHMKA C TOKOM (MPSMOTO MPOBOJHUKA, KATYIIKU H
KpyroBoro BuTka). OneIT DpcTrena.

Cuna Amnepa, e€ HanpaBJICHUE U MOIYJIb.

Cuna JlopeHia, €€ HamnpaBji€HUE U MOAYJb. [[BHKEHUE 3apsIKEHHOW YacTHIIhI B
OJIHOPOJTHOM MarHuTHoM moJie. Pabora cuibl Jlopenna.

MaruauTHoe noJie B Beniectse. @eppoMarHeTuku, rnapa- u IMaMarHeTUKH.

TexHuueckue YCTpOWCTBA UM TEXHOJOIMYECKHE IIPOLECCHI: IMPUMEHEHUE
IIOCTOSIHHBIX MAarHUTOB, JJIEKTPOMATHUTOB, TECTEP-MYJIBTUMETP, DSJIECKTPOIBUTATEIb
SIxoOu, yCKOpUTENN AIIEeMEHTAPHBIX YACTHII.

Jemoncmpayuu.

Kaptuna nuHUN MHIYKIIUM MarHUTHOTO TOJISI TIOJIOCOBOTO M TIOJJKOBOOOPA3HOTO
IIOCTOSIHHBIX MAarHUTOB.

KapruHa nuHui MarHMTHOM MHAYKIUU NOJSA JUIMHHOTO IPSMOrO MPOBOJHUKA U
3aMKHYTOT'O KOJIBLIEBOT'O IPOBOIHUKA, KATYILIKH C TOKOM.

B3aumonerictBre 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuiibl JIopeHI1a Ha MOHBI AJIEKTPOJIUTA.

HaGmronenne ABMKEHUS MyYKa JJIEKTPOHOB B MATHUTHOM TIOJIE.

[TpuHIMT EeHCTBUS STIEKTPOU3MEPUTEIIHBHOTO MPUOOPA MATHUTOAIEKTPHIECKON
CUCTEMBL.

Yuenuueckuit skcnepumenm, nadopamopusie padbomuot, nPAKMUKYM.

HccnenoBanre MarHuTHOTO MOJIS MOCTOSHHBIX MATHUTOB.

HccnenoBanne cBOWCTB (pepPOMArHETHKOB.

HccnenoBanne AeiCTBUS MOCTOSHHOTO MATHUTA HA PAMKY C TOKOM.

N3mepenue cunbl Ammepa.

N3ydenne 3aBUCUMOCTH CHIIBI AMITEpa OT CHIIBI TOKA.

Ornpenenenne MarHUTHOW MHAYKIMU HA OCHOBE U3MEPEHUS CUJIBI AMIIepa.



Tema 5. dnekmpomazHumHas UHOYKYUsL.

SIBiieHne DIEKTPOMArHUTHOM UHAYKUUU. IIOTOK BEKTOpa MAarHUTHON MHAYKLIWH.
OJC wunaykumu. 3akoH JyeKkTpoMmarHuTHOM wuHAykumu @Papanes. Buxpesoe
anekTpuyeckoe noie. Toku Dyko.

O/IC mHAyKIMH B IPOBOJHUKE, ABMKYIIEMCS B OJJHOPOJTHOM MarHMTHOM IIOJIE.

ITpasuno Jlenua.

NunyktuBHOCTE. KaTylika MHAYKTHUBHOCTH B LIENM IOCTOSSHHOI'O TOKA. SIBIIEHHE
camonHAyKIHKU. DJJC caMOMHIYKIIUH.

DHeprus MarHUTHOTO TTOJISI KATYIIKHU C TOKOM.

DJIEKTPOMAarHUTHOE TOJIE.

TexHuueckne ycTpOMCTBAa M TEXHOJIOTMYECKUE MPOLECCHI: MHAYKIIMOHHAS TEYb,
COJICHOHU/I, 3alllUTa OT 3JEKTPU3ALMHU TEJ IPU ABUKEHUN B MAarHUTHOM I10JI€ 3E€MJIN.

Jemoncmpayuu.

HaGmronenue siBeHus 37€KTPOMarHuTHOM MHTYKIIUH.

UccnenoBanme 3aBucumoctd JJIC  HMHAYKIMUM OT CKOPOCTH HM3MEHEHHUS
MAarHUTHOTO MOTOKA.

[Ipasuiio Jlenua.

[lagenne Mmaruura B amOMUHUEBOM (MeIHOM) TpyOe.

SIBneHne caMOMHIYKIIUU.

UccnenoBanue 3aucumMocty J{C caMOMHIYKIIMM OT CKOPOCTH U3MEHEHUS CHIIbI
TOKa B LIETH.

Yuenuueckuit skcnepumenm, nabopamopusie padbomul, npaKMUKyMm.

HccnenoBanue sSBIEHUS 3JIEKTPOMATHUTHON MHAYKIUU.

Onpenenenne UHAYKIMUA BUXPEBOTO MAarHUTHOTO MOJISI.

HccnenoBanue siBIEHUS CAMOUHAYKIUU.

COopka MojieNH 3JIEKTPOMArHUTHOTO TeHepaTopa.

Pa3nen 5. KosieOanusi 1 BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarensnas cuctema. CBoOOgHBIC KOJICOAHHSI.

I'apmonnyeckue kosnebanud. KuHemaTMdyeckoe W JMHAMHYECKOE OIMCAHHE.
OHEpreTuyecKoe ONUCAaHHWE (3aKOH COXpPAaHEHUs MEXaHWYeCKOM »sHeprun). BeiBog
JUHAMUYECKOTO ONUCAHUS TapMOHMYECKUX KOJIEOaHMM M3 HMX 3HEPreTHYECKOro u
KMHEMAaTUYECKOTO OIIUCAHU.

Amvmutyna v ¢asza kosneOaHuid. CBsA3b aMIUIMTYIbl KOJ€OAHUNW HMCXOAHOU
BEJIMYMHBI C aMIUIUTYIaMU Kosie0aHuil €€ CKOPOCTH U YCKOPEHHUSI.

[lepuon wm wyacrora koneGanmit. [lepmom w™ambix CBOOOAHBIX KoOJIEOAHUU
MaTeMaTu4ecKoro MasitHuka. [lepnon cBoOOAHBIX KOJI€OaHN TPYKUHHOTIO MasATHHKA.



[lonsaTue o 3aryxaromux kosieOaHusX. BbIHyXJIeHHble KoneOaHus. Pe3zoHaHc.
Pe3zonancHas kpuBasd. DBimsgHue 3aTyxaHusd Ha BUJ  PE30HAHCHOM  KPUBOW.
ABTOKOIIE0aHUS.

TexHudeckne yCTpOMCTBA M TEXHOJOTHYECKHE IPOLECCHI: METPOHOM, 4YacHhl,
Kaudelld, My3blKaJbHbIE HHCTPYMEHTHI, ceiicMorpad.

Jlemoncmpayuu.

3anuch K01e0aTeabHOrO JBUKEHUSI.

Habmronenre He3aBUCUMOCTH NIEPHOJIa MaJIbIX KOJ€OaHU rpy3a HA HUTH OT
AMIUTATYbI.

HccnenoBanue 3aTyxaromux KoueOaHuid U 3aBUCUMOCTH MEPUO/Ia CBOOOIHBIX
KoJIeOaHUN OT COMPOTUBIICHHUS.

UccnenoBanue konebaHuid rpy3a Ha MACCHUBHOM TNpPYyXKHUHE C  IEJBIO
dbopmupoBaHus MpeACTABICHUN 00 UeaTbHONW MOJICTU IPY>KUHHOTO MasTHUKA.

3aK0H COXpaHEHUs SHEPTUH MPU KoJIeOaHUSIX TPy3a Ha TIPYKUHE.

UccnenoBanne BRIHYKIEHHBIX KOJICOAHUH.

HaGmonenue pe3onanca.

Yuenuueckuit skcnepumenm, nadopamopusie padbomul, npAKMUKyM.

N3mepenne mepuoma CBOOOMHBIX KOJEOAHUNW HUTSHOTO M TPY>KUHHOTO
MasiTHUKOB.

N3yuyenue 3aKOHOB JABMKEHHSI TeJla B X0O€ KoJieOaHUM Ha yIpYyroM MojBece.

N3ydeHne NBUKEHUSI HUTSIHOTO MasTHUKA.

[IpeoGpazoBanue SHEPTUHU B IPYKMHHOM MAasITHHUKE.

HccnenoBanue yObIBaHUS aMIUTUTYAbI 3aTyXaIOIMKUX KOJICOAHH.

HccnenoBanne BRIHYKICHHBIX KOJICOAHU.

Tema 2. dnekmpomazHumHble Ko1eOAHUA.

Konebarenbupiit  koHTyp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE  KOJEOaHUS B
uacaIbHOM KojebaTenbHOM KoHType. @opmyna Tomcona. CBsi3b aMIUIUTYABI 3apsa
KOHJIEHCATOpa C aMIUIUTYAON CUJIbI TOKA B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpaHEHUs SHEPTUH B HICATLHOM KOJIe0ATEIbHOM KOHTYPE.

3aryxaroniue 3JeKTPOMAarHUTHBIE Kojie0aHusl. BIHYK€HHBIE 2JIEKTPOMAarHUTHEIC
KoJeOaHusl.

[lepeMennbIit TOK. MOITHOCTh IEPEMEHHOI'0 TOKA. AMIUTUTYIHOE U J€HCTBYIOIIEE
3HAUEHWE CUJIbI TOKA U HATMPSDKEHUS MPU PA3THUHON (HOpMe 3aBUCHMOCTH TIEPEMEHHOTO
TOKA OT BPEMEHH.

CunycouanbHblii TEpeMEHHbI TOK. Pe3ucrtop, KOHAEHCATOp U KaTylIKa
VHIYKTUBHOCTM B LENHW CHUHYCOHWJIAIBHOTO NEPEMEHHOIO0 TOKAa. Pe30HaHC TOKOB.
Pe3onaHC HanpsKeHUN.

WNneanvubiit  Tpancopmarop. IIpomsBoacTBO, mniepegada U MOTpeOJICHHE
AIEKTPUYECKOU SHEPTUH.



OKOJIOTMYECKHE PHUCKM TIpU  NPOU3BOACTBE  deKTpodHepruu.  KymbTypa
HCIIOIb30BAHUS AIEKTPOIHEPTUH B TOBCEIHEBHOM )KU3HH.

TexXHUYecKHue yCTpONUCTBA U TEXHOJIOTUYECKHUE IIPOLIECCHI: DJIEKTPUUECKUM 3BOHOK,
re€HEpPaTop MEPEMEHHOI0 TOKA, TUHUU JJIEKTPONIEPEAY.

Jlemoncmpayuu.

CB0OOIHBIE ATIEKTPOMArHUTHBIE KOJIEOAHMSI.

3aBUCUMOCTb YAaCTOTBI CBOOOIHBIX KOJIEOaAHUN OT MHIYKTUBHOCTH U EMKOCTHU
KOHTYpA.

OcuumiorpaMMbl JIEKTPOMAarHUTHBIX KOJIEOAHUM.

['eneparop He3aTyXarOMMX FJIEKTPOMArHUTHBIX KOJIE€OaHUH.

Mopenb 3JIEKTpPOMarHuTHOrO TeHEPaTopa.

BoinyKIeHHBIE CHHYCOUAIbHbBIE KOJIEOaHusl.

Pesucrop, kaTylka HHIYKTUBHOCTH U KOHAEHCATOP B LIETIH IEPEMEHHOIO TOKA.

Pesonanc mpu  moOCHEIOBATENIbHOM  COEIMHEHHM  PE3UCTOpa,  KATYIIKH
UHIYKTUBHOCTH M KOHJEHCATOPA.

YceTpoicTBO U MPUHITUIT AeHCTBUS TpaHCc(hopmMaTopa.

Mogenb IMHUM 3JIEKTPONEPEIayn.

Yuenuueckuit skcnepumenm, nadopamopusie padbomul, nPAKMUKyM.

N3yuenue tpancpopmaTopa.

HccnenoBanne NEpEMEHHOTO TOKa 4Yepe3 IOCJIEN0BAaTEIbHO COEIMHEHHbBIE
KOHJIEHCATOP, KaTyIIKy U PE3UCTOP.

HaGmroenne 31eKTpOMarHuTHOTO Pe30HaHCa.

HccnenoBanrie paboOThl MICTOYHUKOB CBETA B IIEMH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u In1eKmMpomMazHUmHble 60IHb.

MexaHnueckue BOJIHBI, YCIOBUSL HX pacnpoctpaHenus. [lomepeunblie u
POJI0JIbHBIE BOJHBI. [lepnoa, CKOpoCTh pacnpocTpaHeHus: U JyirHa BOJHBI. CBOCTBa
MEXaHMYECKHX BOJH: OTPaKEHUE, MPEIOMIICHHE, MHTEPPEPEHIIHS U TU(paKITus.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3ByKa. Beicota Tona. TemOp 3ByKa.

[ITymoBOE€ 3arpsA3HEHHE OKPYKAIOILIEU CPEIbI.

ONEeKTPOMarHUTHBIE BOJIHBL. YCIIOBUS H3JIy4EHHs JJIEKTPOMArHUTHBIX BOJIH.
B3anmHas opueHTanus BEKTOPOB B JIEKTPOMATHUTHOM BOJIHE.

CBolicTBa 3JI€KTPOMArHUTHBIX BOJIH: OTPA)KEHHE, ITPEIIOMIIEHUE, TOJIAPU3aLns,
uHTEpPEpeHIHs U TudpaKius.

[IIkana >JE€KTPOMarHUTHBIX BOJIH. lIprMeHEeHMe JJIEKTPOMATHUTHBIX BOJIH B
TEXHUKE U OBITY.

IIpuHIHNBI paIMOCB3H U TeNeBUACHU. Pagronokanys.

DNEeKTpPOMAarHUTHOE 3arpsi3HEHNE OKPYKAOIIEH Cpebl.



TexHuuecknue yCTpOMCTBA W NPAKTUUYECKOE MPUMEHEHHUE: MY3bIKaJIbHbIC
MHCTPYMEHTBI, pajap, paguoNpuUEMHUK, TEIEBU30p, aHTeHHA, TeiedoH, CBU-neus,
YJIBTPa3BYKOBas IUArHOCTUKA B TEXHUKE U MEIUIMHE.

Jlemoncmpayuu.

OO6pazoBaHue U pacPOCTPAHCHUE TOTIEPEUHBIX U MTPOIOIBHBIX BOJIH.

Koneburomeecs Teno Kak HCTOYHUK 3BYKA.

3aBUCHUMOCTD JIJIMHBI BOJTHBI OT YaCTOTHI KOJICOAHUIA.

HaGmronenne orpa)keHus U MpesioMIICHUS MEXaHUYECKUX BOJIH.

HaGmonenne untepdepeHum u 1uppakiini MEXaHUUYECKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CgolicTBa yJIbTpa3ByKa U €ro MIPUMEHEHHUE.

HaGmronenue cBsi3u TpPOMKOCTH 3BYKa U BBICOTBI TOHA C aMIUIUTYI0M U 4acTOTOU
KoJIeOaHui.

HccnenoBanue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH: OTPAKEHUE, TPEIOMIICHHUE,
noJisipu3anus, 1udpakius, tHTephepeHIus.

O6HapyxeHue nHOPaKPACHOTO U yIbTPaPUOIETOBOTO U3TYICHUH.

Yuenuueckuit skcnepumenm, nabopamopnuie padomaol, npaKmuKym.

N3ydenne napaMeTpoB 3ByKOBOW BOJIHBI.

N3yueHne pacripocTpaHEHUs 3ByKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMonMHEHOE pacnpoCTpaHEHHE CBeTa B OJHOPOAHON cpene. Jlyu cBera.
To4deuHbI ICTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI OTpakeHUsi cBera. llocTpoeHue wH300pakeHUil B
riockoM 3epkaiie. Cdepudeckue 3epkaia.

[Ipenomnenue cBera. 3aKOHBI TPENOMIICHHS CBeTa. AOCOJIOTHBIN MOKa3aTelb
npenoMiieHus. OTHOCUTEIBHBIM TMOKa3aTesb MpenomiieHuss. [lOCTOSHCTBO 4YacTOTHI
CBETa M COOTHOLIECHUE JIMH BOJIH MPHU MEPEXOJE MOHOXPOMATHYECKOIO CBETA YEPE3
IpaHUIly pa3zena ABYyX ONTUYECKHUX CPE.

Xop nydeit B npusme. Jucnepcus cBera. CioxHbIM cocTaB 6enoro ceera. L[ger.

[TonHoe BHyTpeHHee oTpaxeHue. IIpenenbHbId yroyl MMOJHOIO BHYTPEHHETO
OTPAXKECHUSL.

Cobuparomue u paccerBarolue JUH3bL. ToHKas nuH3a. DOKycHOE paccTosiHue U
ONTHUYECKAas] CHUJIa TOHKOW JIMH3BL. 3aBHUCHUMOCTH (DOKYCHOTO PACCTOSHHUS TOHKOMN
chepuIecKoi TUH3HI OT €€ TECOMETPUU U OTHOCUTEITHLHOTO IMTOKA3aTENs TIPEITOMIICHHUS.

dopmyna TOHKOM JIMH3BL. Y BEJIMYEHUE, 1aBAEMOE JIMH30M.

Xoa Jyya, MOPOLIEANIETO JIMH3Y NOJA IPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
onTtuyeckoi ocu. IlocTpoenue n300paxeHU TOUKU U OTPe3Ka MPSMOU B COOMPAIOIINX
Y PAaCCEMBAIOIINX JIMH3aX U UX CUCTEMAX.



Ontuueckue npubopsl. Paspemaromas crnocoOHocTh. ['ma3 kak onTuyeckas
cucrema.

[Ipenensl NpUMEHUMOCTH T€OMETPUIYECKON ONITUKH.

Bonnosas ontuka. Mutepdepeniust cBeta. KorepeHTHbIE MCTOYHUKHU. Y CIOBUS
HaOJI0JICHUs] MAaKCUMYMOB M MUHUMYMOB B HMHTEP(EPEHIIMOHHONW KapTUHE OT JABYX
KOTE€PEHTHBIX UCTOUYHUKOB. [IpuMeph! kitaccuueckux HHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuusa ceera. udpakumoHHas pemérka. YciaoBue HAOMIOJEHUS TJIaBHBIX
MaKCMMYMOB TpH MaJICHUH MOHOXPOMATUYECKOT0 CBEeTa Ha TU(PPAKIIMOHHYIO PEIIETKY.

ITonspusanus csera.

TexHnueckue yCTpOWCTBA U TEXHOJOTMUYECKHE MPOIIECCHl: OYKH, JIyNa, MEPUCKOIL,
dboToanmapar, MHKPOCKOI, MPOCKIMOHHBIA amnmapaT, TM[POCBETJICHHE OITHUKH,
BOJIOKOHHAs ONTHKA, TU(PPAKIIMOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPa’KEHUSI CBETA.

HccnenoBanue npeaoMIeHus CBETA.

HaGmroenre motHOro BHyTpeHHETO oTpakeHusi. Mojieb CBeTOBO/IA.

HccnenoBanne xojaa CBETOBBIX MyYKOB Y€peE3 MJIOCKOMApaIeIbHYIO MUIACTUHY U
pU3MY.

HccnenoBanue cBONCTB M300paKeHUH B JTMH3AX.

Mogenn MUKpPOCKOIIa, TeJIECKOoNa.

Ha6monenne nntepdepeHm cBeTa.

HaGnronenre 1iBETOB TOHKUX TIEHOK.

HaGmonenune nudpakuuu ceera.

N3ydenne nudpakiimOHHON PEIIETKH.

Ha6monenne nudpakiimnoHHOTO CIIEKTpa.

HaGmonenune nucnepcuu cBera.

HaGmronenue nonspuzaiuu cBeTa.

[IpuMeHeHue MONSIPOUIOB IJIs1 U3YUECHHS] MEXaHUUYECKUX HATIPSIKEHUN.

Yuenuueckuii sxcnepumenm, nabopamopnsvie padomot, nPAKMUKyM.

N3Mmepenue nmokasarens NpeoMIICHUS CTEKJIA.

HccnenoBanne 3aBUCMMOCTH (POKYCHOTO PACCTOSIHHSI OT BEIIeCTBa (HAa MpUMeEpe
KUJKUX JIMH3).

N3mepenne (hoKycHOTO pacCTOSHUS pACCEUBAIOIINX JIHH3.

[Tonmy4yenne n300pakeHus B CUCTEME U3 TUIOCKOTO 3epKaJia U JINH3HI.

[TonyueHnne n300pakeHUsI B CUCTEME U3 JIBYX JIMH3.

KoHncTpynpoBanue TesieCKONUYECKuX CUCTEM.

Hab6mronenne nudpakimu, nHTEpdEpEHIINN U TTOISIPU3AINH CBETA.

N3ydenne nonsipusanuu cBETa, OTPAKEHHOTO OT NOBEPXHOCTU JUAJICKTPHUKA.

N3ydenne uaTEpPEpeHINU JTA3€PHOTO U3TYUCHUS HA JIBYX IIEJISX.



HaGmonenue aqucnepcum.

HaGmronenue u uccnegoBanue 1upakiiMOHHOTO CIIEKTPA.

HN3mepenne niavHbl CBETOBOW BOJIHBI.

[lonyyenne cnexkTpa HU3JIy4E€HHs] CBETOAMOJA MpPH NOMOUM AUPPaKLUOHHON
PELIETKY.

Pa3nen 6. OCHOBBI CIeIMAJIbHONH TEOPHH OTHOCUTEIHLHOCTH.

I'paHunbl NMPUMEHUMOCTH KJIACCUYECKOM MexaHUKU. llocTymaTel crienuanbHOU
TEOPUU OTHOCUTEIBLHOCTH.

[IpocTpancTBeHHO-BpeMeHHON uHTepBai. [IpeoOpazoBanus Jlopenna. YcioBue
OPUYUHHOCTH. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeJJIeHHEe BpPEMEHH U
COKpAIllEHUE JUTHHBI.

DHEprus U UMMYJbC PEISITABUCTCKON YaCTUIIBI.

CBsi3b Macchl C DHEpPrued W HMMMYJIbCOM PEISTUBUCTCKONW YaCTHUIbI. DHEPTHUs
TIOKOSL.

TexHudeckne yCTpPOWCTBA M TEXHOJOTHMUECKHE TIPOLECCHI: CIYTHUKOBBIC
NPUEMHUKH, YCKOPHUTENH 3aPSKEHHBIX YaCTHII.

VY4eHuueckuil 5KCIeprUMEHT, 1Ta00paTOPHbIE padOThI, IPAKTUKYM.

OnpeneneHue UMIyJbca U YHEPTUU PENSTUBUCTCKUX YacThll (o ¢ororpadusim
TPEKOB 3aPSKEHHBIX YaCTHUI] B MATHUTHOM TOJIE).

Paznen /. KBanToBasi pusuka.

Tema 1. Kopnyckynapno-601nooii oyanusm.

PaBHOBecHOE TemioBoe HU3NIydeHHE (M3TydeHne abCOMIOTHO YEPHOTO Tena). 3aKoH
cMmelieHus Buna. ['unoresa [lnanka o kBaHTax.

@®oTOHBI. DHEPTHs U UMITYJIbC (POTOHA.

®oroadpdexr. Ombitel A. I'. CroneroBa. 3akoHbl ¢oTodddexra. YpaBHeHUE
OiiamreiHa 11 hotodaddexra. «KpacHas rpanuna» horodddexra.

JlaBneHue cBeTa (B YaCTHOCTH, JaBJICHHE CBETa Ha aOCOIIOTHO MOTJIOMIAIOIIYIO U
abCoMIOTHO OTpakarollyro nosepxHocth). OnbiTel [1. H. JleGenena.

BosiHOoBBIE CcBoOVicTBa yactul. Bosnbl ne bpounsa. [nvHa BonHbel ne bpounsa u
pa3mepbl 00JIACTH JIOKAJIM3AlMU JBIKYIIEWCS 4YacTullpl. KopmycCKynsipHO-BOJHOBOU
nyanusM. [{udpakius 371eKTpOHOB Ha KpUCTALIaX.

Cnemnduka wusMmepenuid B Mukpomupe. COOTHOIICHHS HEONpeneIEHHOCTEH
I'eiizenbepra.

TexHuueckre yCTpOWCTBA M  TEXHOJIOTMYECKHE MPOLECCHI:  CIEKTPOMETD,
doTornemeHT, PoTomaTINK, TYHHEIHHBIA MUKPOCKOII, COTHEYHAs OaTapes, CBETOANO/I.

Jemoncmpayuu.

dotor(ppekT Ha yCTaHOBKE C IIMHKOBOM IUTACTHHOM.

NccnenoBanue 3akoHOB BHelHEro ¢GoTo3ddexra.



HccnenoBanue 3aBUCUMOCTH CONPOTHUBJIEHUSA MOJTYTIPOBOJTHUKOB oT
OCBENIEHHOCTH.

Cseronuon.
Conneunas Oarapes.
Yuenuueckuii skcnepumenm, nadopamopusie padbomut, npaKmMuKym.

Uccnenosanue hoTopesucropa.

N3mepenue noctostnHoi [lnanka Ha ocHOBe uccienoBanus Gororddekra.

HccnenoBanne 3aBUCUMOCTH CUJIBI TOKA YE€PE3 CBETOAMO/ OT HAMIPSKCHUS.

Tema 2. @u3zuxka amoma.

OneIThl MO UCCIENOBAaHUIO CTPOCHUs aroMma. llnaHerapHas Mopgenp aroma
Pezepdopna.

[Toctynarel bopa. M3nydyenue u morsyomieHrue (HOTOHOB MPHU MEPEXOAE aroMa C
OJIHOTO YPOBHS YHEPTUU HA IPYTOil.

Bunsl criektpoB. CrieKTp ypOBHEM S3HEPrUM aTOMa BOJOPOJA.

CnoHTaHHOE M BBIHYXJEHHOE U3llyueHue ceerta. Jlazep.

TexHuueckne ycTpouCTBa U TEXHOJIOTUUECKHUE MTPOIECCHI: CIEKTPAILHBIN aHAIN3
(criexTpocKoIt), Ja3ep, KBAHTOBBII KOMIIBIOTEP.

Jemoncmpayuu.

Mogens onbita Pesepdopaa.

HaGmonenue muHeHYaThIX CIIEKTPOB.

VY CeTpoiiCcTBO U AelCTBUE CUETUNKA HOHU3UPYIOIINX YACTHII.

Ornpenenenue JIMHBI BOJIHBI J1a3€pPHOTIO U3TyYEHHUS.

Yuenuueckuit skcnepumenm, nabopamopusie padbomul, npaKMUKyMm.

Hab6mronenne nuaeiuaToro cekrpa.

HccnenoBanue criekTpa pa3peKeHHOr0 aTOMapHOTO BOJOPOJa U U3MEpPEHHE
nocTostHHOM PunGepra.

Tema 3. Duzuka amomHoz0 A0Pa U IJ1EMEHMAPHBIX UACMUY,.

Hyxnonnast monens siapa ['eitzen0epra—Banenxo. 3apsia siapa. MaccoBoe 4mnciio
aapa. M3oromsl.

PannoaktuBHOCTE. Anb(da-pacnaj. DIEKTPOHHBIM M MO3UTPOHHBINA OeTa-pacmal.
['amma-u3znydenue.

3aKoH paJMOaKTUBHOIO pacnana. PagnoakTuBHble W30TONBI B pupojae. CBoMCTBa
WOHU3UPYIOIIETO U3JIydyeHHs. BiusHHE paJuOaKTUBHOCTA HA JKUBBIE OpPraHU3MBL.
EctecTBennsiit pon m3mydenus. Jlosumerpus.

DHeprusi CBsI3U HYKJIOHOB B sipe. Snepubie cubl. JledexT maccsl sapa.

Anepusie peakuuu. [enenue u cuHTe3 saep. Anepusie peaktopbl. [IpoOGraembl
YOpPaBIsieMOr0 TEPMOSJIEPHOIO CHHTE3a. DKOJIOTUUYECKUE ACIEKThl Pa3BUTHUSI SIACPHOM
SHEPreTUKH.

MeTobl perucTpauyy U UCCIAEA0BAHUS JIIEMEHTAPHBIX YACTHLL.



OyHIaMEHTaJIbHbIE B3aUMOJIECUCTBUA. bapuOHBI, ME30HBI U  JICNITOHBI.
[IpencraBnenne o CrangaptHoi Mmoaenu. KBapk-riit0oHHAs MOJIENb aJpOHOB.

O®usuka 3a npenenamu CraHmaptHo Mojaenu. TémHas Marepuss WU TEMHas
SHEPrusl.

EnuncTBO hmzmveckoi KapTUHBI MUpA.

TexHuueckue yCTpOMCTBA M TEXHOJIOTUYECKHUE MPOLECCHl: JT03UMETP, Kamepa
Bunbcona, siiepHblil peakTop, TEPMOSIEPHBIA peakTop, aroMHas Oom0a, MarHUTHO-
pe30HaHCHas ToMorpadusi.

Yuenuueckuii skcnepumenm, nadopamopusie padbomut, npaKmMuKym.

HccnenoBanue TpekoB YacTHI] (110 TOTOBBIM (hoTorpadusim).

UccnenoBanue pagnoakTUBHOTO (hOHA C UCTIOJIB30BAHUEM JI03UMETpA.

N3yuenue normomieHus 6eTa-4acTUIl aTlOMUHUEM.

Pa3nen 8. DjieMeHTBI ACTPOHOMUM U ACTPOPU3NKH.

Otanbel pa3BUTHS acTpoHOMUH. lIpukiagHOE W MHPOBO33PEHUYECKOE 3HAUYCHUE
actpoHoMuH. [IpuMEeHUMOCTh 3aKOHOB  (U3UKU IS OOBSCHEHHS  MPUPOJBI
KOCMHUYECKUX O0OBEKTOB.

MeTonbpl  acTpOHOMUYECKHMX  HcciaeqoBaHui.  COBpEMEHHbIE  ONTHUYECKHUE
TEJIECKOIIBI, PAJIMOTENIECKOITbI, BHEATMOC(HEpHAst aCTPOHOMUS.

Bun 3Bé3nHoro Heba. Co3Be3nus, sIpkue 3BE3IbI, IUIAHETHI, HX BHIUMOE
IBUKEHHUE.

Conneynas cucrema.

Connue. Conneynast akTUBHOCTh. McTounuK sHepruu CoJHIla U 3BE3I.

3BE3M1bI, UX OCHOBHBIE XapaKTEpUCTHKU. Jluarpamma «CHEKTpalbHBIM Kilacc —
CBETUMOCTB». 3BE3[bl TJIABHOM IMOCJIEAOBATEIbHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JUIsl 3BE3]l TJIABHOM MOCIIEIOBATENbHOCTU. BHYTpeHHEEe cTpoeHue 3BE3.
CoBpeMeHHBIE TIPECTABICHUS O MIPOUCXOKACHUM U 3BOTOLMU COJHIA U 3BE3/. DTaIbI
JKU3HHU 3BE3I.

Muneunsiii IIyts — nHama [anmaktuka. Ilonmoxenue u jaBuxenue CoyHIA B
lNanaktuke. Tunsl ranaktuk. Pagmoranaktuku u kBasapbel. UEpHbIE OBIPBI B sapax
rajakTHK.

Bcenennas. Pacmupenune Bceenennoii. 3akon Xa66ma. PasOeranue ramgakTHK.
Teopus bonpmoro B3peiBa. PennkroBoe n3inydeHue.

Macmrabnas ctpyktypa Beenennoit. Meraranakruka.

Hepeménnpie npoOaeMbl aCTpPOHOMUH.

Yuenuueckue naonrwoenus.

HaGmronennst 3BE3aHOrO HebOa HEBOOPYKEHHBIM TJIA30M C HCIOJIb30BAHHEM
KOMIBIOTEPHBIX MPUIOKEHUN ISl ONpeAeseHUs TOJIOKEHUS HEOECHbIX OOBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBbIE c0O3Be3usA CEBEPHOTO MOJyIApUs U SIPKUE 3BE3/BI.

HaGmonenust B reneckon JIyHbl, aHeT, TYMaHHOCTEHN U 3BE3IHBIX CKOTUICHUIA.



Du3HYeCKU NPAKTHKYM.

Cnoco6bl u3Mepenusi (GU3MYECKUX BEJIMYMH C HCIOJIb30BAHHEM aHAJOTOBBIX U
HU(PPOBBIX HU3MEPUTENBHBIX MNPUOOPOB U KOMIIBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOCONIOTHBIE M OTHOCHUTENIbHBIE TMOTPEIIHOCTH HM3MEpPEHUN (PU3NYECKUX BEIUYUH.
OneHka rpaHul] NOTPEIIHOCTEN.

[IpoBeneHre KOCBEHHBIX M3MEPEHHH, MCCIIEIOBAaHUN 3aBUCUMOCTEH (PU3HUECKUX
BEJIMYMH, TIPOBEpKa TMPEJIOKEHHBIX TUMoTe3 (BbIOOp H3 paldOT, ONUCAHHBIX B
TEMAaTUYECKUX pa3zjenax «YUYeHUUYECKUH HKCIEPUMEHT, JIabopaTopHble paloThl,
MIPAKTUKYM).

Oo6o01mariee NnoBTOPEHME.

O6o0uieHne W cucTeMatusalus CoAepX aHUs pas3AesoB Kypca «MexaHuKay,
«MonexynspHas ¢u3MKa U TEPMOJAMHAMHKA», «eKTpoauHamuka», «KomneGanus u
BOJIHBI», «OCHOBBI CHEIUAIBHOW TEOPUU OTHOCUTEIBHOCTHY», «KBaHTOBas (uznkan,
«INeMEeHThl ACTPOHOMHH U ACTPOPUZUKI.

Ponb ¢u3uky 1 acTpOHOMUM B 9KOHOMHUYECKOM, TEXHOJIOTMYECKOM, COLIUAIbHON U
ATUYECKON cdepax IesTEeTHHOCTH YeOBeKa, pojib U MECTO (PU3MKM U aCTPOHOMHUHU B
COBPEMEHHON HaAyYHOW KapTUHE MHUPA, 3HAUCHHE ONMUCATEIbHOM, CHCTEMATU3UPYIOIIEH,
OOBSCHUTEIBHOM W TPOrHOCTUYECKOM (QYHKIUH (PU3NYECKOH TEOpUH, pOJib
¢uznueckoit Teopuu B (HOPMUPOBAHUU TPEACTABICHUN O (U3MUECKONW KapTHHE MHUPA,
MeCTO (PU3NYECKON KapTUHBI MUpa B OOIIEM PsIIy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
IpEACTaBICHUN O IPUPO/IE.

MexnpeaMeTHbIEe CBSI3H.

Nzyuenue kypca Qusuku yriayOnéHHOTro ypoBHsS B 11 Kiacce ocymiecTBIsieTCs ¢
y4€TOM COZep>KaTEIbHBIX MEKIPEAMETHBIX CBSI3€H C KypcaMu MaTeMaTHKH, OWOJIOTHH,
XUMHH, Teorpaduu U TEXHOJIOTUH.

Mescnpeomemusie nouaAmus, CEA3AHHLIE C UZYUEHUEM MEMO008 HAYYHO20
no3HaHuA: SBIICHUE, HAYYHBIN (akT, runoTesa, pu3nyuecKkas BEIMUMHA, 3aKOH, TEOPHS,
HAOJIIO/ICHNEe, DKCIIEPUMEHT, MOJEIUPOBaHUE, MOJEIb, H3MEPEHHUE, TMOrPEIIHOCTH
W3MEPEHUI, U3MEPUTEIbHBIE PUOOPHI, IU(PPOBas TaOOPATOPHSI.

Mamemamuka: pemieHue cucTeMbl ypaBHeHHH. Tpuronomerpudeckue QyHKIIUU:
CHUHYC, KOCHHYC, TAaHI€HC, KOTAHI'€HC, OCHOBHOE€ TPUIOHOMETPHUYECKOE TOKIECTBO.
BexkTopsl M HMX NpPOEKUMH Ha OCH KOOPAMHAT, CIOKEHUE BEKTOpOB. [IpomsBomnbie
aneMeHTapHbIX QyHKnui. [Ipu3Haku momoOust TpeyroabHUKOB, OMPEeICHIE TUIOIA N
IockuX uryp u 06bEéma Ted.

buonocua: »>nextpuyueckue SBICHUS B KUBOW MpUPOAE, KojeOaTelabHbIE
JNBW)KEHUS B JKMBOM MPHUPOJE, OSKOJOTUYECKHE PHUCKA TMPU  MPOU3BOJICTBE
AIEKTPOIHEPTUH, AIIEKTPOMArHUTHOE 3arpsA3HEHUE OKpPYKaromen cpensl,
yJIBTPa3BYKOBAasl TUarHOCTUKA B MEJUIIMHE, ONITUYECKUE SIBJIICHUS B )KUBOU MpUPO/IE.



Xumusa: CTpOEHUE aTOMOB U MOJIEKYJI, KPUCTAJILIMYECKAsi CTPYKTypa TBEPBIX Tel,
MEXaHU3MbI 00pa30BaHUs KPUCTAIMYECKON pEMIETKY, CIEKTPAIbHBIA aHAJIHU3.

T'eocpagpua: maruuTHble TONIIOCA 3€MJIM, 3aJIEKM MAarHUTHBIX Py, (GOTOCHEMKaA
3eMHOI TOBEPXHOCTH, ceiicMorpad.

Texnonocusa: TPUMEHEHHE  TOCTOSHHBIX  MAarHUTOB,  DJIEKTPOMAarHUTOB,
ANeKTpoABUraTenb SIkoOou, reHepaTop MepeMEHHOr0 TOKa, MHIYKIIMOHHAS Me€4b, JTUHUU
ANIEKTpONepenay, AJIEKTPOABUraTeNlb, pajap, pPaauONPUEMHUK, TEJIEBU30p, AHTEHHA,
tenepon, CBY-neub, yabTpa3ByKoBass [MAarHOCTUKA B TEXHHUKE, MPOECKIMOHHBIN
anmnapar, BOJJOKOHHAsi ONITUKA, COJHEYHasi OaTapesi, CHyTHUKOBbIE MPUEMHUKHY, sJIepHAs
HHEPreTUKa U SIKOJIOTHYECKUE ACTIEKThI €€ pa3BUTHS.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOT'PAMMEI 110 ®U3UKE HA
YPOBHE CPE/ITHEI'O OBIIEI'O ObPA3OBAHHMA

JIMYHOCTHBIE PE3YJIBTATDI

JInuHOCTHBIE pe3yJbTaTbhl OCBOCHUs ydeOHOro mnpenmera «Du3UKa TOTKHBI
OTpaxaTb TOTOBHOCTb U  CIIOCOOHOCTh  OOYYarOIIUXCSI  PYKOBOJCTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEW TO3UIIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpHMEHTALIN, MO3UTUBHBIX BHYTPEHHHUX yOEKICHH, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM IIEHHOCTSAM POCCHUMCKOTO OOIECTBA, paCIIMPEHUE KU3HEHHOTO OIbITa
U ONbITa JIEITEIbHOCTH B TMPOLECCE pean3ald OCHOBHBIX  HaIpaBJICHUU
BOCIIMTATEIbHOU IESATEIBHOCTH, B TOM YHCJIE B YACTH:

rPaskIAHCKOT0 BOCTIUTAHMS:

e Cc(hOpPMUPOBAHHOCTh TPAXKIAHCKOW MO3UIIMK O0YUYaIOIIETOCsS KaK aKTUBHOTO U
OTBETCTBEHHOT'O YJIeHA POCCUKCKOTO OOIIECTBA;

e TIPUHATHE  TPAJUIMOHHBIX  OOIIEYETIOBEYECKUX  TyMAaHUCTUYECKUX U
JIEMOKPaTUUECKUX LIEHHOCTEH;

e TOTOBHOCTH BECTH COBMECTHYIO JAECATEIBHOCTh B HMHTEPECAX IPaXJAHCKOIO
oO1iecTBa, y4aCTBOBAaTh B CaMOYITPaBJIEHUH B 00pa30BaTeIbHON OpraHU3allliy;

e YMEHHME B3aUMOJEHCTBOBATh C COMATIBHBIMUA HHCTUTYTaMH B COOTBETCTBUH C
uX (PYHKIMSIMU U Ha3HAYCHUEM;

e TOTOBHOCTb K TYMAHUTAPHOU U BOJIOHTEPCKOM NESTEIIBHOCTH.

NATPHOTHYECKOr0 BOCIIUTAHMSA:

e Cc(hOPMUPOBAHHOCTh POCCUHCKOMN I'PaKIAHCKON MICHTUYHOCTH, TAaTPUOTHU3MA;

e IICHHOCTHOE OTHOIIEHHE K TOCYJAapCTBEHHbIM CHMBOJIaM, JOCTHUKEHUSIM
POCCUNCKHMX YUEHBIX B 00J1aCTH (PU3UKHU U TEXHUKE.

JAYXOBHO-HPAaBCTBEHHOI0 BOCTIMTAHMS:

e c(pOPMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO MOBEICHUS;

e CIOCOOHOCTH OIICHWBATh CHUTYallMI0O M TMPUHAMATh OCO3HAHHBIC PEIICHUS,
OPHUEHTUPYACH HA MOPAIBbHO-HPABCTBEHHBIE HOPMBI U ICHHOCTH, B TOM YHCJIE B
NEATENBHOCTHA YYEHOTO;

e OCO3HAHHUE JIMYHOTO BKJIaJa B TOCTPOCHUE YCTOMYMBOrO OYIyIIETO.

3CTETUYECKOr0 BOCIIUTAHMS:

e OCTETHMYECKOE OTHOLICHHE K MHPY, BKJIIOUas 3CTETHKY HAyYHOTO TBOPYECTBA,
npucyiero (U3nYecKon HayKe.

TPYAOBOI'0 BOCIIUTAHMS:

e WHTEpPEC K pa3iudHbiM chepaM TpodecCHOHANTBHOU IEATETHHOCTH, B TOM
YHUCJIE CBSI3aHHBIM C (PU3MKON M TEXHUKOH, YMEHHE COBEPIIATH OCO3HAHHBII
BbIOOp Oyaymied mnpodeccur W peanu30BbIBATh COOCTBEHHBIE >KU3HEHHbIC
IJIaHBI,



TOTOBHOCTh U CIIOCOOHOCTH K OOpa30BaHUI0 U caMOOOpa30BaHUIO B 00JIACTH
(GU3HKY Ha TIPOTSKEHUU BCEH KU3HH.

IKOJOITNYECCKOIro BOCIIMTAaHUA.

c(OPMHUPOBAHHOCTh  AKOJIOIMYECKOM KYJbTYpbl, OCO3HaHHE TIJI00AJIBLHOTO
XapakTepa SKOJIOTHYECKUX MPooIieM;

IUIAHUPOBAHUE U OCYLIECTBIICHUE NECUCTBUU B OKPYKAIOIIEU CPELE HA OCHOBE
3HAHHUS LEJIed YCTOWYNBOTO Pa3BUTHSA YEIIOBEUECTBA,

paclIMpPEHUE ONBITA IEATEIBHOCTH 3KOJIOTMYECKOW HAIIPABIEHHOCTH HA OCHOBE
UMEIOLIMXCS 3HAHUU 10 (PUBHKE.

HEHHOCTH HAYIYHOI'O ITIO3HAHUA:

c(OpPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3MUECKON HAYKH;

OCO3HAaHHWE IIEHHOCTM HAaY4YHOM JEATEIbHOCTH, TOTOBHOCTH B IPOLECCE
u3ydeHus: (U3MKKM  OCYHIECTBISTH MPOCKTHYI0 M HMCCIEIOBATEIBCKYIO
NEeATENbHOCTh UHIUBUAYAJIBHO U B TPYIIIE.

METANPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBbIE YHUBEPCAJbHBbIE YUeOHbIE 1eHCTBUS
Ba3oBble JJornuecKkue 1eicTBUA:

CaMOCTOSTEIIbHO dbopMynupoBaTh U aKTyaJIU3UpOBAThH npobiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENEeNATh UENH JEATEIbHOCTH, 3a]aBaTh IApaMETPbl WU KPUTEPUH HX
JOCTHKECHHS;

BBISIBJISITH 3aKOHOMEPHOCTH U MPOTUBOPEYHS B pacCMaTPUBAEMBIX (U3HUECKUX
SBJICHUSX;

pa3pabaThIBaTh IJIAH PEIICHUs MPOOJIEMbI C YIETOM aHaM3a UMEIOIINXCS
MaTepuaIbHbIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBBI B JIESTEIBHOCTh, OLICHUBATH COOTBETCTBUE PE3YJIbTATOB
LEJIIM, OLIEHUBATh PUCKU IOCIICICTBUN IEATEIBHOCTH;

KOOPJMHUPOBATH U BBHITIOIHITH pa0OTY B YCIOBHSIX PEATBHOT'0, BUPTYAIBHOTO
¥ KOMOMHUPOBAHHOTO B3aUMOJICHCTBHUS;

Pa3BUBATh KPEATUBHOE MBIILICHHUE [IPU PELICHUH KU3HEHHBIX IPOOJIEM.

Ba3oBble ucciienoBarejbLCKHe 1eCTBUA .

BJIaJICTh HAYYHOW TEPMHHOJIOTHEH, KIIOUEBBIMH IOHSATHUSIMH W METOJaMH
bu3nUecKor HAYKH;
BJIaJICTh HaBBIKAMH Y4€OHO-HCCIICIOBATEIIBCKON U TIPOSKTHOW JIEATEIIHHOCTH B
obnactv pU3UKH, CTOCOOHOCTHIO W TOTOBHOCTHIO K CAMOCTOSITCIIBHOMY ITOUCKY
METOJIOB PEIICHUs 3a7a4 (U3HISCKOr0 COACPKAHMS, TPUMECHECHUIO Pa3InIHBIX
METOJIOB ITO3HAHUS;



BJaJ€Th BHUAAMHU JCSITEIBHOCTH IO TOJYYEHHUIO HOBOTO 3HAHUA, €ro
UMHTEpIpEeTalny, MNpeoOpa3oBaHUIO U MPUMEHEHUIO B PA3NIMYHBIX YYEOHBIX
CUTYallUsX, B TOM YHCJIE IPHU CO3/IaHUU YYEOHBIX MPOEKTOB B 00J1acTU (DU3UKY;
BBISIBJISITh NPUYUHHO-CJIEICTBEHHBIE CBSI3M M aKTyaJlu3UpoOBaTh 3ajauvy,
BBIIBUTAaTh TUIOTE3Yy €€ pelIeHUsl, HAXOJUTh apryMEHThI JJI1 JOKa3aTeIbCTBa
CBOMX YTBEP)KJICHUM, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHUS;
aHAJIM3UPOBATH MOJYUYECHHBIE B XO/I€ PELICHUS 3aJ]a4l Pe3yJIbTaThl, KpUTUUECKU
OLICHMBATh MX JIOCTOBEPHOCTb, IPOTHO3UPOBATH M3MEHEHHE B  HOBBIX
YCIIOBUSIX;

CTaBUTh U (OpMYyIUpOBaTh COOCTBEHHBbIE 3aJaud B 00pa3oBaTeNIbHOU
JEeSTEbHOCTH, B TOM YUCJE MPU U3YYEHUU (HU3UKU;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM, OLICHUBATh MPUOOPETEHHBIHN OMBIT;

yMETb NEPEHOCUTh 3HAHUS 10 (U3MKE B MPAKTHUYECKYI0  001acThb
KU3ZHEJCATEIIbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIE UJI€H, TIPEAJIaraTh OpUrHHAIbHBIC TIOJIXO/IbI U PELICHUS;
CTaBUTH MPOOJIEMBI U 33]]a4H, JOMYCKAIOIIUE aTbTEePHATUBHBIC PEIICHMUSL.

Pab6ora ¢ unpopmanmeii:

BJIaJIETh HABBIKAMHU TMOJIyYeHUs WHPOpMANUH (U3HYECKOTO COJNEPKaHUS W3
MUCTOYHHKOB Pa3HBIX THUIIOB, CAMOCTOSITEIIPHO OCYIIECTBISITh MOWCK, aHAJM3,
CUCTEMAaTH3alMI0 U WHTEPIIPETANNI0 MHPOPMAIIUN PA3IMIHBIX BUIOB U (popm
IpeJICTaBIICHYS,

OILICHWBATh IOCTOBEPHOCTH MH(OPMAITHH;

UCTIOJh30BaTh  CPeACTBA  HMHDOPMANMOHHBIX W KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUA B PCIICHWH  KOTHUTHBHBIX, = KOMMYHHUKATHBHBIX U
OpPTraHM3AIMOHHBIX 33/1a4d C COOJIIOJICHNEM TPeOOBaHMI 3PTOHOMHKH, TCXHUKH
0€30IMacHOCTH, TUTHEHBI, PECypCcoOCOepeKeHIsI, TTPABOBBIX U ITUYECKUX HOPM,
HOPM MH(GOPMAIMOHHON 0€30MacHOCTH;

co37aBaTh TEKCTHI (PU3MYECKOTO COJIEPKAHUS B PA3ITUYHBIX (JopMaTax ¢ yuéTom
Ha3HaueHusT WHQOpPMAIMU M IENIeBOW ayAUTOPUHU, BHIOMpAs ONTUMAIBHYIO
dbopMy mpecTaBIeHUS U BU3yaTTU3AIIHH.

KommyHuKaTHBHBIE YHHBEpCAJbHbIE ydeOHbIe NelCTBUS:

OCYIIECTBIISITH O0IIIEHNE HA YPOKax (PU3UKU U BO BHE-YPOUHOH ESITETLHOCTH;
pacmo3HaBaTh MPEANOCHITKA KOHMDINKTHBIX CUTYAIlUi U CMSATYATh KOH(MIUKTHL,
pa3BEPHYTO M JIOTUYHO W3Jaratb CBOIO TOYKY 3pPEHHS C HCIOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB;

NMOHMMATh W MCIOJB30BaTh MPEUMYIECTBAa KOMAHIHOW W WHAWBHUIAYATbHOU
paboThI;



BbIOMpATh TEMAaTHUKy W METOJbl COBMECTHBIX JAEUCTBHM € Y4YETOM OOLIUX
MHTEPECOB U BO3MOKHOCTEHN KaXJO0T0 YJIEHA KOJUIEKTUBA,

[IpUHUMATh  LEIM  COBMECTHOM  JEATEIBbHOCTH, OpPraHU30BBIBATH U
KOOPJAUHUPOBATH JEUCTBUA 110 €€ JOCTUKEHUIO: COCTABIIATH IUIAH JCUCTBUH,
pacupenensaTh poiu ¢ YYETOM MHEHHMHM YYaCTHHUKOB, OOCYXAAaTh PEe3yibTaThl
COBMECTHOM paboThI;

OLICHMBATh KAYECTBO CBOErO BKJIA/Ja M KaXXIOTO0 YyYaCTHHKA KOMaH/bl B OOUIUI
pe3yNbTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE IIPOEKThbI, OLEHMBAThb UIAEU C IIO3ULUU HOBU3HHI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAYMMOCTH;

OCYILECTBIIATh IO3UTUBHOE CTPATErMYECKOE IIOBEICHUE B  Pa3JIMYHBIX
CUTYalLUsX, TPOSBIIATh TBOPUECTBO U BOOOpaKeHUE, ObITh MHUIIUATUBHBIM.

PeryasiTuBHbIC YHUBepPCaJIbHbIe Y4eOHBIE 1eiiCTBUSA

Camoopranusanus:

CaMOCTOSTCJILHO OCYIICCTBIISITh TTO3HABATEIBHYIO JICATCILHOCTh B 00JIaCTH
(GU3MKKN W aCTPOHOMHH, BBISBJIATH NPOOJEMBI, CTaBUTh M (POPMYIHPOBATH
COOCTBEHHEIC 3aJ1a4H;

CaMOCTOSITCJIbHO COCTaBJIATh IUIAH PEIICHHS PacYETHBIX M KaueCTBEHHBIX
3a/lay, ITUTAaH BBIMOJHEHUS MPaKTUYECKOM paboThl C Y4YETOM HMMEIOUIUXCS
pECypcoB, COOCTBEHHBIX BO3MOKHOCTEHN U MPENOYTECHUIH;

JIaBaTh OIIEHKY HOBBIM CUTYallUsIM;

pPaCHIMPATH paMKH y4e€OHOT0 MpeIMeTa Ha OCHOBE JIMUHBIX MPEOYTEHUH;
JienaTh OCO3HAHHBIM BBIOOP, apryMeHTHpoOBaTh e€ro, OpaTb Ha cebd
OTBETCTBEHHOCTb 32 PEILICHUE;

OILICHUBATh MMPUOOPETEHHBIN OIIBIT;

croco0CcTBOBaTh (POPMHUPOBAHUIO U TIPOSIBIICHHUIO SPYAMIIMHU B 00JaCTH (PUBHKH,
MTOCTOSIHHO TOBBIMIATH CBOM 00pa3oBaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

CﬂMOKOHTpOJ’lb, SMOLMOHAJIbLHBIM MHTEJJIEKT:

J1aBaTh OLICHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTUBBI B 1€ TEIILHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LIENISIM;

BJIQ/ICTh HaBBIKAMU TTO3HABATEIHHOMN pe(IeKCHU Kak 0CO3HAHUS COBEPIIAEMBIX
JNEUCTBUUA U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHMUI;
UCIIOJIb30BaTh MPUEMBI PeIICKCUU /IS OIICHKU CHUTYyallid, BHIOOpa BEPHOTO
peLIeHus;

YMETh OLICHWBATh PUCKHM W CBOEBPEMEHHO NPUHMMATh PELWIEHHS II0 MX
CHIDKECHUIO;

IIPUHUMAaTh MOTHBbI M apryMEeHTbl JAPYTrMX NPH AaHAIU3€ PE3YyJbTaTOB
NEATEIIbHOCTH;

MPUHUMATH ce0sl, MIOHUMAasi CBOM HEJOCTATKU U JIOCTOMHCTBA;



IIPUHAMATh MOTHBBI M AapryMEHThl JAPYIMX IIPU AaHAIN3E PEe3yJbTAaTOB
NEATENbHOCTH;
MPU3HABATH CBOE MPABO U MPABO APYTUX HA OUTUOKHU.

B npouecce nocTuKeHUs] TMYHOCTHBIX PE3YJIBTaTOB OCBOCHUS MPOrpaMMbl 1O (hU3UKE
JUISL YPOBHSI CPEAHETro O0O0IIero oOpa3oBaHUS Yy OOYUYaIOMIMXCS COBEPIICHCTBYETCS
AMOIMOHATBHBIN UHTEIJIEKT, TPEANoNaralouii copMUpOBaAaHHOCTD:

CaMOCO3HaHMs, BKJIIOYAIOIIETO0 CIOCOOHOCTh MOHMMATh CBOE 3MOIMOHAIBHOE
COCTOSIHME, BHJIETh HAIlPaBJIEHUS Pa3BUTUS COOCTBEHHOM 5SMOLIMOHAIBHOU
cdepsl, ObITh YBEPEHHBIM B ce0€;

CaMOpETYJIUPOBAHMS, BKJIIOYAIOUIETO CAMOKOHTPOJIb, YMEHHUE NPUHHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEICHHME, CIOCOOHOCTh aJanTUPOBAThC K
SMOIIMOHATBHBIM U3MEHEHHUSIM U TMPOSIBIATH THOKOCTb, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBAI[MU, BKJIIOYAIOUIEH CTpEMJICHUE K JOCTHXKEHUIO LIETU U
ycIexy, ONTUMHU3M, HHUIIMATUBHOCTh, YMEHHUE JEHCTBOBATh, UCXOJI1 U3 CBOUX
BO3MOXKHOCTEM;

AMIIATUH, BKJIOYAIONIEH CMIOCOOHOCTh MOHUMATh SMOILMOHATBHOE COCTOSIHHE
JIPYTUX, YYUTBIBAaTH €ro MpPH OCYUIECTBIECHUU OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHUIO U COIIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIFOYAIOIIUX CIIOCOOHOCTh BBICTPAaUBaTh OTHOIICHHUS C
APYTUMU JIIOIBMHU, 3a00TUTHCS, IPOSIBIISITh MHTEPEC U Pa3peliaTb KOH(IUKTHI.

INPEAMETHBIE PE3YJIBTATBI

K koHny obyuenus B 10 knacce npeaMeTHbIE pe3ylbTaThl HA YIIIYOJIEHHOM ypOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

MOHUMATh POJIb PU3MKHA B SKOHOMHYECKOH, TEXHOJIOTHUECKOM, IKOJIOTHUSCKOM,
COIMANIFHON M AITHUYECKON cdepax NMeAaTebHOCTH YelIOBEeKa, POJIb U MECTO
¢u3MKU B COBPEMEHHON HAy4YHOW KapTHHE MHpa, 3HAYCHHUE OMHCATEIHHOM,
CUCTEMATU3UPYIOMICH, OOBSCHUTEIBHOW ¥  TPOTHOCTUYECKON  (yHKIMMA
buznuecKkor TeOpUH — MEXaHUKH, MOJCKYJSIPHON (DU3UKH M TEPMOJUHAMUKH,
poiib (u3MYecKo Teopuu B (POPMUPOBAHWUHU TPENCTABICHUN O (Pu3ndeckoit
KapTUHE MUPA;

pas3nuvaTh YCIOBHUS MPUMEHUMOCTH MOJeleill (PU3NYEeCKUX Tel W MPOIEeCCOB
(sBHE€HUI): WHEpUUaldbHas cUcCTeMa OTCYETa, aOCOIIOTHO TBEPAOE TEIO,
MarepuajgbHas TOYKAa, PABHOYCKOPEHHOE JIBU)KEHUE, CBOOOJHOE TaJIeHHeE,
a0OCoJIFOTHO  ymipyras jgedopmarusi, aOCOJIOTHO yIpyroe U aOCOJIOTHO
HEYIpyroe CTOJIKHOBEHUS, MOJIEIH Ta3a, KUJAKOCTH U TBEPAOTO



(KpUCTAJUIMYECKOTO) Tella, WACalbHBbIM Tra3, TOYEUHBIA 3aps]l, OJHOPOJHOE
AIEKTPUYECKOE TIOJIE;

pas3nuyath yclioBUs (TpaHUIlbl, 00JACTH) MPUMEHUMOCTH (PU3HUECKUX 3aKOHOB,
MOHUMAaTh BCEOOIIMI Xapakrep (pyHIaMEHTAIbHbIX 3aKOHOB U OTPAaHUYEHHOCTD
UCITOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHAIM3UPOBATh U OOBACHITH MEXAHUYECKHUE IMPOLIECCHl U SIBICHUS, UCIOJIb3YS
OCHOBHBIE TIOJIOKEHHUS U 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTh MEXAHHUUECKOTO
NBIDKCHMS,  (OpMYJbl ~ KHHEMATHKU  PABHOYCKOPEHHOTO  JIBIDKCHWUS,
npeobpazoBanus ['anuies Ajigs CKOpOCTH M NepeMenieHus, 3akoHbl HbioToHa,
OPUHUMUIT OTHOCUTENBHOCTH ['anuies, 3aKOH BCEMHPHOIO TATOTEHUS, 3aKOHBI
COXpAHEHHUS HMITYJIbCAa W MEXaHWYECKOM BHEpPruH, CBsA3b pabOThl CHIIBI C
U3MEHEHHEM MEXaHWYEeCKON SHEpruM, YCJIOBHs paBHOBECHsI TBEPJOro Tena),
OpU 3TOM HCIIOJb30BaTh MAaTEMAaTHYECKOE BBIPAKEHHE 3aKOHOB, YKA3bIBaTh
yCIOBUS TPUMEHUMOCTH (U3MYECKUX 3aKOHOB: MpeoOpazoBanuii ["anumes,
BTOPOTO U TPETHEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpaHEHUs HUMILYJbCa M
MEXaHUYECKOW HEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHAIM3UPOBATh U OOBSICHATH TEIJIOBBIE MPOLECCHl W SIBICHHS, HCIHOJIb3Ys
ocHoBHble mnonoxkeHuss MKT u  3aKoHBI MOJEKYJISIpHONH (QU3UKK U
TEPMOJMHAMUKH (CBSI3b JAABJICHHS MJI€AJTLHOTO ra3a co CpellHed KHHETUYECKON
SHEpPruell TEIUIOBOTO JBWKEHHMS W KOHIIEHTPAIlMEH €ro MOJIEKYJ, CBS3b
TEMIIEpAaTypbl BEILIECTBA CO CPEIHEN KHUHETUYECKOM DSHEPruer TEMI0BOr0
IBWKEHHSI €r0 YaCTHI], CBS3b JABJICHUS HICAJBbHOIO ra3a C KOHLEHTpaluei
MOJIEKYJI U €T0 TEMIIEpaTypoH, ypaBHeHHEe MenaeneeBa—Knamneipona, nepsblii
3aKOH TEPMOJMHAMHUKH, 3aKOH COXPAHEHUs SHEPIUHU B TEIUIOBBIX MPOLECCAX),
OpU 3TOM HCIOJB30BaTh MAaTEMATHYECKOE BBIPAKEHHE 3aKOHOB, YKAa3bIBaTh
YCJIOBUSI MPUMEHUMOCTH ypaBHeHUsI MeHneneeBa—Knanenpona;
AHAIM3UPOBATh U OOBSICHATH AJICKTPUUYECKUE SIBICHHS, WCIIOJIb3YsI OCHOBHBIC
MOJIOKEHUS M 3aKOHBI AJIEKTPOJANMHAMUKH (3aKOH COXPAaHEHUS 3JIEKTPHYECKOTO
3apsaa, 3akoH KynoHa, NOTEHIMANbHOCTH 3JIEKTPOCTATHYECKOTO  MOJI,
IPUHLNI CYNEPIO3ULINU IEKTPUUECKUX TOJIEH, IPU ITOM YKa3bIBas yCIIOBUS
IIPUMEHUMOCTH 3aKoHa KyJioHa, a Takke IMPaKTU4YECKU Ba)KHbIE COOTHOLICHUS:
3akoHbl OMa JJIs yJacTKa LENH U JUIsl 3aMKHYTOM 3JIEKTPUYECKOM 1eNH, 3aKOH
Jxoyns—Jlenna, npasuina Kupxroda, 3akonsr @apazes A7 371€KTPOIN3a);
OMHCHIBaTh (U3MYECKUE TIPOIECCHI W  SIBICHUS, WCIOIB3YsS BEITUYHHBI:
NEPEMEIIEHNAE, CKOPOCTh, YCKOPEHHE, MMIIYJbC TEJIa M CUCTEMBI TEl, CHUIa,
MOMEHT CHWJIbI, JABJICHHE, MOTCHIMAIbHASI SHEPrUsl, KUHETUYECKAs SHEPIHs,
MeXaHUuYecKasi SHeprusi, padboTa CHIIbI, IEHTPOCTPEMUTEILHOE YCKOPEHHE, cuila
TSDKECTH, CUJIa YIPYTOCTH, CUJIA TPEHUSI, MOIIHOCTb, SHEPTUsI B3aUMOJICHCTBHS
Tena ¢ 3eMiEd BONM3U €€ MOBEPXHOCTU, SHEPTHs YHpyrou aedopmanuu



MPY>KUHBI, KOJWYECTBO TEIUIOTHI, aOCOJIIOTHAs Temmeparypa Tena, padora B
TEPMOJIUHAMUKE, BHYTPEHHSISI SHEPrusi HUICAIBHOTO OJHOATOMHOIO rasa,
pabota wuAealbHOrO Ta3a, OTHOCUTENbHAas BIAXKHOCTH Bo3ayxa, KII/
WJICUTBHOTO TEIJIOBOTO JIBUTATENSA; SJICKTPUUYECKOE TMOJIe, HaNpsHKEHHOCTh
AJEKTPUYECKOTO TOJsA, HANPSHKEHHOCTh TMOJ TOYEYHOrO 3apsiia Wi
3apsKEHHOr0  Iapa B BakyyMe€ M B JUDJIEKTPUKE, MOTEHIHUAI
ANEKTPOCTATUYECKOTO OIS, PA3HOCTh MOTEHIIMAJIOB, AJIEKTPOABHKYILAS CUJIA,
CUjla TOKa, HaNpsH>KEHUE, MOIIHOCTh TOKA, AJIEKTPUUECKAsT €MKOCTh IJIOCKOIO
KOHJIEHCATOpa, COINPOTUBICHHE YYaCTKa LENH C IOCIEAOBATEIbHBIM U
napajuieIbHbIM COECIMHEHUEM PE3UCTOPOB, JIHEPTUSl AJIEKTPUUYECKOrO TOJIA
KOHJIEHCATOPA;

OOBSICHSITh OCOOCHHOCTH MPOTEKaHUS (U3UYECKUX SIBICHHM: MEXaHUYECKOe
JIBH)KEHUE, TEIJIOBOE JABUXKEHUE YaCTHUI[ BEIIECTBA, TEIUIOBOE pPaBHOBECHE,
OpoyHOBCKOE JIBIKEeHHE, nudpdy3us, ucnapeHue, KUMCHUE W KOHJCHCAIus,
IJIABJICHUE U KpPUCTAIUIA3ALIUS, HaMpaBJIE€HHOCTh  TEIUIONEpeIayH,
AJIEKTpU3alUs  TEJ, SKBUMNOTEHIHAJIBHOCTh TMOBEPXHOCTH  3aPSKEHHOTO
IIPOBO/THUKA;

MIPOBOJIUTh HCCIIEIOBAHUE 3aBUCUMOCTH OJIHOM (DU3UYECKON BEIMYHMHBI OT
IPYroil ¢ KCIOJB30BaHUEM IMPSAMBIX HU3MEPEHUH, MPU 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (PMKCUPOBATH PE3YyJIbTaThl MOJYUYEHHON 3aBUCUMOCTH (DU3UUECKUX
BEJIMYMH B BHUJIE TPAPUKOB C YUIETOM aOCONIOTHBIX MOTPEUTHOCTEN U3MEPEHU,
JenaTh BBIBOJBI 110 PE3YIbTAaTaM MCCIIEI0BAHUS;

IPOBOAUTH KOCBEHHbIE M3MEpeHUs! (U3UUECKUX BEIUYHH, PU 3TOM BBHIOMPATH
ONTHUMAJIHBI METOJ] U3MEPEHUs, OIICHUBATh A0COJIOTHBIE M OTHOCUTEIIHHBIC
HNOTPELIHOCTHU MPSIMBIX U KOCBEHHBIX U3MEPEHUI;

IPOBOJIUTH OIBITHl MO TPOBEPKE MPEII0KEHHOW THUIOTE3bl: IUIAHUPOBATH
AKCIIEPUMEHT, COOHMpATh DJKCIEPUMEHTANIBHYIO YCTAHOBKY, aHAJIM3UPOBATH
MOJIYYEHHBIE PE3YJbTAThI U JI€JIaTh BBIBOJI O CTATyCE MPEAJIOKEHHON TUIIOTE3bI;
coOmoaTh TpaBmiIa 0€30MacHOTO TpyJda MpH MPOBEAECHUU HWCCICIOBAHUN B
pamMKax y4eOHOTO SKCIEPUMEHTA, MPAKTUKyMa U Y4eOHO-UCCIIeI0BATEIhCKON U
IMPOECKTHOM JIEATEIIBHOCTH C HCMOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB M
1a60paTOpHOTO 00OPYAOBAHMUS;

pemath pacy€THBIC 33/1a4d C SBHO 3aJaHHOW U HESBHO 3aJaHHONW (PU3NUYECKOUN
MOJIETIbI0: Ha OCHOBAHHMH aHAJIM3a YCJIOBHS O0OOCHOBBIBATH BBHIOOP (hU3HUECKON
MOJIENI, OTBEYAIONIeH TPeOOBaHUAM 3aJay, MPUMEHSATH (OPMYIIBI, 3aKOHHI,
3aKOHOMEPHOCTH M TIOCTYJaThl (PU3WYECKUX TEOPHA TPU HCIOIH30BAHUH
MaTeMaTHYE€CKUX METOJOB PEIICHUs 3aj/1ad, TPOBOJIUTHh PAacYEThl HA OCHOBAaHUU
MMEIOIIUXCS JTaHHBIX, aHAJIM3UPOBATh PE3YJAbTAThl U KOPPEKTUPOBATH METOJbI
pelieHus ¢ y4€TOM NOJYYEHHBIX pe3yJbTaTOB;



e pemaTh KauYeCTBEHHBIC 3a/aud, TPeOyIOIHe MPUMEHCHHUS 3HAHWW W3 Pa3HbIX
paszenoB Kypca (GM3UKH, a TAaK)KE WHTETPAIlMU 3HAHUN W3 JPYTHX MPeIMETOB
€CTECTBEHHO-HAYYHOTO  IIMKJA:  BBICTPAWBATh  JIOTHYECKYIO  IEMOYKY
pacCy:XKI€HUM C ONOpOM Ha U3YYEHHBbIE 3aKOHbI, 3aKOHOMEPHOCTH U
dbuzndecKue sIBICHUS;

e HCIMOJb30BaTh TCOPETHYCCKUE 3HAHMS UIsI OOBICHEHHUS OCHOBHBIX IMPUHIIAIIOB
paboThl  W3MEPUTEIBHBIX  NMPUOOPOB,  TEXHHYECKUX  YCTPOWCTB |
TEXHOJOTUYECKUX TIPOIECCOB;

e TPUBOAUTH NMPUMEPHI BKJIaJIa POCCUUCKUX U 3apyOeKHBIX yUEHBIX-(PU3UKOB B
pa3BUTHE HAayKd, B OOBSICHCHHE IPOIIECCOB OKPYKAIOIIET0 MHUpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHH;

e AHAIM3WPOBATH M OICHHUBATH TOCIEIACTBUS OBITOBOW M TMPOU3BOJCTBEHHOMN
JESATETPHOCTH YEJIOBEKA, CBA3AHHOW ¢ (DM3MYECKUMU IMPOIECCAMH, C TO3HIIHMA
DKOJIOTHYECKOW  0Oe30MacHOCTH,  MPEJACTaBICHUH O  palMOHAILHOM
IIPUPOJIOIIOJIB30BAHUH, & TAKXKE PAa3yMHOM HCIIOIB30BAHUHU JIOCTH)KCHUN HAyKH
Y TEXHOJIOTHH JIJIs JaJTbHEHIIIEr0 pa3BUTHUS YEJIOBEYCCKOTO 00IIECTBa;

e TMPUMCHATH pA3JIMYHBIC CHOCOOBI PabOThl ¢ WHPOPMANKMEH (U3HIECKOTO
CoJIep KaHMS C UCIIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTHH,
IpU 3TOM HCIOJIB30BaTh COBPEMEHHBIC WH(GOPMAIMOHHBIE TEXHOJIOTHH JIJIS
NOWCKa, TepepaboTKH U TpPeabsBICHUS Y4eOHOH W HAyYHO-TIOMYJISPHON
UHPOpMAINK,  CTPYKTYPHpPOBAaHUS W  HWHTEpIpeTanud  HUH(OpMAIUH,
NOJMYyYeHHOW W3 Pa3IMYHBIX HMCTOYHHUKOB, KPUTHUYECKH aHAIM3UPOBATH
nojay4yaeMyr WH(GOPMAIMI0O W OLEHUBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE
MMEIOIINXCS 3HAHUH, TaK U HA OCHOBE aHAJIN3a UCTOYHMKA WHPOPMAITUH;

e TMPOSBIATH OpraHU3AIMOHHBIC M TIO3HABATEIHHBIC YMEHHUS CaMOCTOSTEIHLHOTO
NpUOOPETCHHS HOBBIX 3HAHHWU B MPOIIECCE BBIMOIHEHUS MPOSKTHBIX U Y4eOHO-
UCCIIE0BATEIBCKUX PadOT;

e paboTaTh B TpyNIIE C UCHOJHCHHEM pPAa3JIMYHBIX COIMAIBHBIX pOJIEH,
IUTAHUPOBATh Pa0OTy TPYIIIBI, PANMOHAIBHO PACTIPEACNSITh ACATEIBHOCTh B
HECTaHJAPTHBIX CHUTyalMsX, aJCKBAaTHO OILIGHWBATh BKJIAJI KaXIOTO W3
YYaCTHUKOB TPYIIIBI B PEIICHHE PACCMAaTPUBAEMOM TTPOOIIEMBI;

e TPOSBIATH MOTHUBAIMIO K Oyaymiedl npodecCHOHAIBHON NeATeNbHOCTH II0
CHEIUATBHOCTAM (PU3UKO-TEXHUYECKOTO TTPODHIISL.

K koniy o0yuenusi B 11 Knacce npeaMeTHbIE PE3yibTaThl HA YIIIyOJIEHHOM YpOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAFOIINXCS YMEHUM:

e TIOHUMATh POJIb (PUBMKH B IKOHOMHUYECKOM, TEXHOJIOTHYECKOM, COLMATBHON U
ATUYECKOW cdepax MESITEIbHOCTH 4YEIOBEKa, pOJb W MeCTO (GU3HKUA B
COBPEMEHHOM HAay4YHOW KapTUHE MHpPA, POJb ACTPOHOMHM B IPAKTUYECKOU
NEATENBHOCTH YEJIOBEKA U TAIBHEUIIIEM HAYYHO-TEXHUYECKOM Pa3BUTHH,



3HAUEHUE  OINHUCATEIbHOM,  CUCTEMATU3HUPYIOUIEH, OOBACHUTENBHOH U
MPOTHOCTUYECKOW (GYHKIUN (Pu3nUecKod TEeOpuu — DICKTPOJUHAMUKH,
CIICUUAJIbHOW  TEOPUU  OTHOCUTEIBHOCTH, KBAaHTOBOM  (PU3HMKU, POJIb
dbuszndeckoi Teopun B (HOPMUPOBAHUU MPEACTABICHUN O GU3NUECKONU KapTUHE
MHpa, MECTO (PU3MUECKON KapTHUHBI MHUpa B OOIIEM psy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEICTABIECHUN O IPUPOJE;

pa3nuyarh yCIOBUS MPUMEHUMOCTH MOJened (PU3NYECKUX Teld U MpPOLECcCOB
(BJIEHMIA): OJHOPOAHOE DBJIEKTPUUYECKOE W OJHOPOJHOE MArHUTHOE MOJS,
rapMOHMYECKHE  KOJeOaHWs, MaTeMaTUYeCKUd  MasTHUK,  HJeaJbHbIN
NPY>KUHHBIM MAasiTHUK, TapMOHWYECKHE BOJIHBI, HWJEaJbHBIN KOJIeOaTeIbHBIM
KOHTYp, TOHKas JIMH3a, MOJIEJIEH aTOMa, aTOMHOI'O /1pa U KBaHTOBON MOJEIU
CBETA;

pasnuyarh ycJaoBus (IpaHMIlbl, 00JIaCTH) MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB,
MOHUMATh BCEOOIINI xapakTep (pyHIaMeHTaIbHBIX 3aKOHOB U OTPAHUYEHHOCTh
UCITOJIb30BAHUS YACTHBIX 3aKOHOB;

AQHAJIM3UPOBATh W OOBACHATH DJIEKTPOMArHUTHBIE TIPOIECCHl U  SIBJICHUS,
UCITIOJIb3YSl OCHOBHBIE TIOJIOKEHHUS U 3aKOHBI DJIEKTPOAUHAMUKHU U CIIEIIUATBHON
TEOPUU OTHOCUTENIBHOCTU (3aKOH COXPAaHEHMsS AJIEKTPUUECKOro 3apsja, cuiia
Awmrnepa, cuia JlopeHua, 3aKOH 3JIEKTpPOMarHUTHOW MHAYKIMH, paBuiio JIeHna,
cBa3b DJIC caMOMHIOYKIMHM B DJIEMEHTE SJIEKTPUYECKON LEMH CO CKOPOCTHIO
U3MEHEHUs CWIbl TOKa, MOCTYJAaThl CHEUUAIBbHOW TEOPUH OTHOCHTEIbHOCTH
DUHIITENHA);,

aHAIM3UPOBATh U OOBSCHATH KBAaHTOBBIE MPOLIECCHI MU SIBICHUS, HCIOIB3YS
MOJIO)KEHUSI KBAHTOBOW (u3uku (ypaBHeHHe DifHIITEeWHA st porodddekra,
MEepBbIMI W BTOpOM  mocTynarel  bopa, NOpUHIMI ~ COOTHOIIEHHS
HeonpeaenéHHocTe [eii3enOepra, 3akoHBI COXpaHEHHUS 3apsAI0BOTO H
MacCOBOI'0 YHWCEJ W SHEPIUU B SIAECPHBIX PEAKIUAX, 3aKOH PaJuOaKTHBHOIO
pacmana);

ONMHCHIBaTh (U3MYECKHUE TIPOIECCHl U  SBICHUS, WCIOJb3YS BEIUYUHBI:
HaINpsKEHHOCTh  DJIEKTPUYECKOrO  IMOJS, MOTEHUUAT SJIEKTPOCTATHUYECKOIO
I0JIS, Pa3HOCTh MOTEHLMAJIOB, AJIEKTPOABMKYIIAsl CUJIa, UHAYKLIHUS MAarHUTHOIO
MOJIsl, MAarHUTHBIN TMOTOK, cuia AMIiepa, UHAYKTUBHOCTb, JIEKTPOJABHKYILAS
CHJla CAMOMHIYKIMHM, HSHEPrus MAarHUTHOTO IIOJS MPOBOJHHUKA C TOKOM,
PEASTUBUCTCKUM MMITYJIbC, IOJIHAS HHEPrusi, SHEPrusi IMOKOs CBOOOJHOM
YACTHIIBI, SHEPTHSI U UMITYJIBC (POTOHA, MACCOBOE YHCIIO U 3apsij sapa, YHEPTUs
CBSI3H Spa;

OOBSICHATD 0COOEHHOCTH MIPOTEKAHUS buzmuecKux SABJICHUN:
AJEKTPOMArHUTHas WHAYKIUSA, CAMOMHAYKIUS, PE30HAHC, HWHTepQepeHIUs
BOJIH, IU(paKiys, JUCTIEPCUsl, IOJTHOE BHYTPEHHEE OTPAXKEHHUE,



dbotoanektpuueckuii 3dpdext (bororddexr), anpda- u Oera-pacmanbl sAep,
raMMa-u3jiaydeHue siaep, (Ppusnueckue MPUHIUIBI CIEKTPAJIbHOTO aHaiu3a M
paboThI 1a3epa;

OMPENENATh HAMPaBICHUE UHIAYKIUU MAarHUTHOTO TOJsl MPOBOJHUKA C TOKOM,
cuibel Amnepa u cuisl JIopeHna;

CTPOUTHh M300pa)kK€HHe, CO3/]aBaeMO€ IJIOCKUM 3€pKajioM, TOHKOW JIMH30M, U
PacCUUTHIBATh €70 XapaKTEPUCTUKH;

IPUMEHATH OCHOBOIIOJIAral0IINEe aCTPOHOMUYECKHUE MTOHSATHS, TCOPUU U 3aKOHBI
JUISL aHalii3a U 00bsICHEHUS (PU3UYECKUX MPOIECCOB, MPOUCXOISIINX B 3BE3/aX,
B 3BE3/IHBIX CUCTEMAaX, B MEXTaJIaKTUYECKON Cpejie; NTBUKCHHS HEOSCHBIX Tell,
ABOJIIOLIMM 3BE31 U BeeneHHoi;

NPOBOJIUTh  HUCCJEAOBAHUE  3aBUCUMOCTEH  (UBMYECKUX  BEIUYUH €
UCIIOJIb30BAHUEM TMPSIMBIX U3MEPEHUH, MIPU ITOM KOHCTPYMPOBATH YCTAaHOBKY,
(dbuKCUpOBaTh PE3yNbTATHI MOJTYYCHHOM 3aBUCHUMOCTH (DU3WYECKUX BEJIUYMH B
BUJIe TpaduKoB ¢ yuéToM aOCOJIOTHBIX MOTPEITHOCTEH W3MEpPEHUM, nenaTh
BBIBOJIBI 110 PE3YJIbTaTaM HCCIICI0BAHUS;

IIPOBOJIUTh KOCBEHHBIC M3MEPEHUS (PU3NUECKUX BEIUYUH, TPU dTOM BHIOUPATh
ONTUMAaJIbHBI METOJ M3MEPCHHS, OIICHUBATh a0COJIOTHBIC U OTHOCUTEIHHBIE
MOTPEITHOCTH MPSAMBIX U KOCBEHHBIX U3MEPECHUM;

MPOBOAUTH OMBITHI MO IMPOBEPKE MPEMJIOKEHHON THUIOTE3bl: IJIAHUPOBATH
AKCTIIEPUMEHT, COOMUpaTh OHKCIEPUMEHTAJIbHYIO YCTaHOBKY, aHaJU3UPOBATh
MOJTy4YE€HHBIE PE3YJbTATHI U JEJIaTh BHIBOJ O CTaTyCE MPEIJI0KEHHONW TUIIOTE3bI;
OMNHUCHIBATH METOBI MOJTYYEHHUS HAYYHBIX ACTPOHOMUYECKUX 3HAHUIA;
coOroaTh TpaBuiia 0e30MacHOr0 TpyJa MPU MPOBEICHUHM HCCICAOBAaHUN B
paMKax y4eOHOIo dKCIIEpUMEHTa, NMPaKTHKyMa U y4eOHO-HUCCIIeI0BATeIIbCKON 1
MPOEKTHOM JESITEILHOCTH C MCIOJIB30BAHUEM H3MEPUTEIBHBIX YCTPOWCTB M
1a6opaTopHOro 000PYyIOBAHUS;

pemaTth pacy€THbIC 3aJ1aud C SIBHO 33JlaHHOW M HESIBHO 3aJIaHHOU (PU3MYECKOM
MOJIENIbI0: Ha OCHOBAHWM aHAllM3a YCJIOBHUS BbIOMpaTh (U3MUECKHE MOJIEIH,
OTBeUalOIIME TpeOOBaHUSM  3a7auyd, TMPUMEHATh (GOPMYINBI, 3aKOHBI,
3aKOHOMEPHOCTH M TIOCTYJaThl (PU3UYECKUX TEOPHH TPH HUCHOJIH30BAHUU
MaTeMaTHYE€CKUX METOJOB PEIICHUS 3a/1ay, IPOBOJIUTH PAaCYEThl HA OCHOBAHUU
UMEIOIINXCS JAHHBIX, aHAJM3UPOBATh PE3YJIbTATHl U KOPPEKTUPOBATH METOJbI
peleHus ¢ y4ETOM MOJYYEHHBIX Pe3yJIbTaTOB;

peraTh Ka4yeCTBEHHBIC 3a/laud, TpeOyIoNIue MPUMEHEHWs 3HAHWUW W3 Pa3HBIX
pasnenoB Kypca (pU3MKH, a TaKK€ MHTErpallid 3HAHUN U3 JPYTUX NPEIMETOB
€CTECTBEHHO-HAYYHOIO0  LHKJA:  BBICTPauMBaTh  JIOTMUECKYID  LEMOYKY
pacCy>kKI€HUH C ONOpOMl Ha M3YYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
bu3nyecKue sIBICHUS;



HCII0JIb30BaTh TEOPETUYECKUE 3HAHUSA JJIs1 OOBSICHEHUS] OCHOBHBIX IMPHUHIIUIIOB
paboThl  U3MEpPUTENBHBIX  MPUOOPOB,  TEXHUYECKUX  YCTPOWCTB U
TEXHOJIOTUYECKUX IIPOLECCOB;

MPUBOJUTHh MPUMEPHI BKJIAJa POCCUICKUX U 3apyOECKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAayKd, B OOBSICHEHHE IMPOLIECCOB OKPY’KAIOIIEr0 MHUpa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTHIA;

aHAJIM3UPOBATh M OLIEHMBATh IOCIEJICTBUS OBITOBOM M MPOU3BOJICTBEHHOU
JeSTENbHOCTU YEJIOBEKa, CBI3AHHON C (DM3MUYECKUMH IMPOLIECCAMH, C MO3HILIMIMA
HKOJIOTUYECKOM  0€30MacHOCTH, NPEACTABIECHUNA O  PalMOHAIbHOM
IPUPOJONOJIB30BAHNM, & TAKKE PA3yMHOM HCIIOJIB30BAHUM JTOCTUKEHUN HAYKH
Y TEXHOJIOTUH 1J1s1 JalibHEeHIero pa3BUTHS YeJIOBEYECKOT0 001ECTBa;
OPUMEHSTh pa3iuyHble CHocoObl paboThl ¢ uHbopManuell (U3NIEecKoro
CoJiep KaHMsl C UCIIOJIb30BAaHUEM COBPEMEHHBIX MH(OPMAIIMOHHBIX TEXHOJIOT UM,
OpU 3TOM HCIOJIb30BaTh COBPEMEHHBIE WH()OPMAIMOHHBIE TEXHOJIOTHUHU IS
MOMCKa, TNEepepadOTKM U MPEabSABICHUS Y4eOHOM U HAYYHO-TIOMYJISIPHON
uHbOpMaIK,  CTPYKTYPUPOBAaHHA W  MHTEpOpeTanud  UHGOpMAIHH,
NOJIyYEHHOM W3 Pa3IMYHbIX MCTOYHHMKOB, KPUTHYECKA AaHAIM3UPOBATH
[OJy4yaeMyl0 HH(OpPMAalLMI0O U OLEHUBATh €€ JOCTOBEPHOCTh KaK HAa OCHOBE
UMEIOIINXCS 3HaHUH, TaK U Ha OCHOBE aHAJIM3a UCTOYHUKA HH(POpMAIH;

NPOSIBIISITH OPTaHW3AIMOHHBIC W MMO3HABATENBHBIC YMEHHUS CaMOCTOSTEIBHOTO
NprOOPETCHHS HOBBIX 3HAHHWH B MPOIIECCE BBIMOJHEHUS MPOSKTHBIX M Y4eOHO-
HCCIIEZIOBATEIbCKUX PaboT;

paboTath B TpyIIe C WCIOJNHCHWEM pa3IMYHBIX COLHUAIBHBIX POJICH,
IUTAHUPOBaTh PabOTy TPYIIBI, PAMOHATBHO PACIPEACIATh ICATCIHHOCTh B
HECTaHJAPTHBIX CHUTYalMsIX, aJIeKBaTHO OICHUBATh BKJIAJ KaXKIOTO U3
YYaCTHHKOB T'PYIIIBI B PEIICHUE PacCMaTPHUBAECMON TTPOOJIEMBI,

NPOSIBJISITh MOTHBAIMIO K Oyaymied mnpodeccroHalbHOW JeSTeIbHOCTH 10
CIIEUATIBHOCTAM (DU3UKO-TEXHUUYECKOTO TTPOQHIIS.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIIACC
KoummuecTBo yacoB DJIEKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (uu¢posbie)
Konrpoabubie | Ilpakrnueckue
n/n NMPOrpaMMbI Bcero o0pa3oBareJ/ibHbIe
padoThI padoTbl
pecypcsl
Pa3zaen 1. HAYYHBIIH METO/] TO3HAHUSA ITPUPOIbI
11 HayuHnslii MeTO TO3HAHMS PUPOBI 6
Hroro mo paznmeny 6
Pa3znen 2. MEXAHUKA
2.1 Kunematnka 10 1
2.2 JnHamuka 10
2.3 Craruka TBEpAOTO Tena 5
24 3aKOHBI COXpAaHECHUS B MEXaHUKE 10
Hroro no pazneny 35
Paznen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMOJUHAMHUKA
3.1 OCHOBBI MOJIEKYJIIPHOKMHETUYECKOM TeOpUn 15 1
3.2 Tepmonnaamuka. TenmoBble MaIHBI 20 1
33 Arperartnble cocTosiHuUS BelecTBa. da3oBbie 1 1
nepexo/ipl
Hroro no pazneny 49
Paznen 4. JIEKTPOAUHAMUKA
4.1 DNEKTPUUECKOE 10JIE 24
4.2 I1oCTOSAHHBIN NIEKTPUUECKUN TOK 24




4.3 Toku B pa3nuuHbIX cpeaax 6
Hroro no pazaeny 54
Paznen 5. PU3UNUYECKUAN IIPAKTUKYM
5.1 du3nyecKuil IpaKTUKYM 16 16
Wroro mo paznmery 16
PesepBHOoe Bpems 10
OBUIEE KOJIMYECTBO YACOB 110 [TPOT'PAMME 170 16




11 KJIACC

KoummuecTBo yacoB DJIEKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (uudposbie)
Ne n/m Konrpoabsnbie | IIpakTnueckue
NMPOrpamMMblI Bcero o0pa3oBaTejbHbIE
padoTbI padoThI
pecypchbl
Pazgen 1. JIEKTPOAUHAMUKA
11 DneKTpOMarHUTHAasI MHIYKIIHS 13 1
1.2 MarunuTHoE€ 1oJie 14
Hroro mo pazneny 27
Paznen 2. KOJIEBAHUSA U BOJIHbBI
2.1 Mexannueckue KojaeOaHus 10
2.2 DNeKTpOMarHuTHbIEC KOJieOaHus 15
23 MexaHUYecKHe U AIEKTPOMarHUTHbIE 10 1
BOJIHBI
2.4 Ontuka 25 1
Hroro no pazpeny 60
Paszea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUHA OTHOCUTEJBbHOCTH
3.1 Ocnosbel CTO 5 1
Wroro mo pazneny 5
Pa3nen 4. KBAHTOBAS ®U3UKA
4.1 KopnyckynsipHO-BOJIHOBOM yanu3m 15
4.2 ®dusnka aToma 5




4.3

®u3nKa aTOMHOTO SApa ¥ JIEMEHTapHbIX
YaCTHIL

Hroro no pazneny

25

Paznen 5. 3JIEMEHTBI ACTPOHOMUWHU U ACTPO®PU3UNKHU

5.1 DneMeHTbl aCTPOHOMUU U aCTPOPU3UKI 12
Hroro no pazneny 12
Pa3nen 6. PUSHUYECKH TIPAKTUKYM
6.1 OuznyecKuil MpakKTUKYM 16 16
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