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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma no ¢u3MKe Ha ypOBHE CpelHEro oliero oopasoBaHus pazpaboTaHa Ha
OCHOBE MOJIOKEHUI U TpeOOBaHMI K pe3yJbTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTeIbHOMN
nporpaMmmsbl, npeacrabieHHbix B ®I'OC COO, a takxke ¢ yu€tom (denepanbHoOl padboueit
nporpamMmsel BocnuTanus M KoHuenuuu npenojaBanus yuyeOHoro npenMera «Pusnkay B
oOpa3oBareibHbIX oOpranu3auusx Poccuiickoit ®denepanuu, peanu3yrolMX OCHOBHbBIE
oOpa3oBaTeIbHbIE IPOTPaAMMBI.

[Iporpamma 1o ¢usuke onpenenser o0sA3aTeIbHOE MPEIMETHOE COJAEpKaHue,
YCTAHABIMBAET PEKOMEHJYEMYIO TMOCIIEOBATENIbHOCTh H3YYEHUS TEM U Ppa3/ielioB
y4e0HOro mpeaMeTa ¢ y4€TOM MEXKIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, JIOTMKU
y4eOHOro mpoiiecca, BO3pacTHBIX 0ocobeHHocTel oOyuaromuxcs. [IporpamMmma no dusmke
AT MpeJICTaBICHUE O I1eJIAX, COJepKaHUU, OOLIeH CTpaTeruu oO0y4YeHHsl, BOCIUTAHUS U
pa3BUTHs 00ydYaroUuxcsi cpeacTBaMu ydyeOHoro mpenMera «Pusnka» Ha yriyoJEHHOM
YpOBHE.

N3yuenue kypca Qu3uku yrayOJE€HHOTrO ypOBHSI IMO3BOJSIET pealiu30BaTh 3aJadyu
npodeccuoHaIbHOM OpPHEHTAIMK, HANpaBIE€HO HAa CO3[aHUE YCIOBUN JIA TMPOSIBICHHUS
CBOMX HWHTEJIEKTYallbHBIX W TBOPYECKUX CIOCOOHOCTEH KaXabIM O0O0y4arouuMmcs,
KOTOphIE ~ HEOOXOAWUMBI  JUIsl  MPOJOJDKEHHMs  0Opa3oBaHMs B OpraHM3alusaxX
npodeccuoHaIbHOr0 00pa30BaHusl MO PA3IMYHBIM (PU3UKO-TEXHUYECKUM U WHKEHEPHBIM
CHEIUATBHOCTSM.

B nporpamme no ¢usuke onpeaensroTcs MiIaHuPyEeMbIE Pe3yJIbTaThl OCBOCHHS Kypca
¢u3uKu Ha YpOBHE cpefHero oOmero o0pa3oBaHMs: JMYHOCTHBIE, METANpeIMETHEIE,
npenMeTHole (Ha YryOn€HHOM ypoBHE). HaydHo-mMeTojonornueckod OCHOBOM jis
pa3paboTKu TpeOOBaHUM K JMYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM pe3yJibTaTaM
oOy4Jaromuxcs, OCBOUBIIMX MpOrpaMMy MO ¢HU3HKE HAa YpPOBHE CpPETHEro OOIIEro
oOpa3oBaHus Ha yrayOJIEHHOM YPOBHE, SIBISIETCS CUCTEMHO-AESITEIbHOCTHBIN MOIXO/.

[Iporpamma mo Gu3MKe BKIIOYAET:

IUTAHUPYEMBIE Pe3yJbTaThl OCBOCHHS Kypca (pu3uku Ha yriyOinEéHHOM ypOBHE, B TOM
quClie IPEAMETHBIC PE3YNIbTATHI IO T0JIaM O0YUYEHUS;

conepkanue yueOHoro npeameta «Pusnka» Mo rojgaM 00ydeHusl.

[Iporpamma 1o ¢u3nKe UMEeT MPUMEPHBIN XapaKTep U MOXKET ObITh MCIIOJIH30BaHA
YUUTENAMH (PU3UKHU JJI COCTABICHUSI CBOUX pabOUYUX MPOrPaMM.

[Iporpamma 1o (u3MKe HE CKOBBIBA€T TBOPYECKYI0 HHHUIIMATUBY YYHUTENIEH WU
IIPEIOCTABISAET BO3MOKHOCTH ISl pealu3aluy pazIndHbIX METOAMYECKUX MOJIXOJ0B K
npenojaBaHuio (UMK Ha yIIyOJIEHHOM YypOBHE TIpPU  YCJIOBUU  COXpaHEHHS
00s13aTeIbHON YacTU COJIepKaHus Kypca.

du3rka Kak Hayka O HaubOosee OOIIMX 3aKOHaX IMPUPOJbI, BBICTYIAs B KaueCTBE
yu4eOHOro mpeaMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CHCTEMY 3HaHUH 00
okpyxatomeM mupe. [lIkonpHBINH Kypce GU3UKK — CHCTEMOOOPa3YOIIHA I €CTECTBEHHO-
HAyYHBIX YYe€OHBIX TPEAMETOB, IOCKOJIbKY (U3NYECKHUE 3aKOHBI JIE)KAaT B OCHOBE
MPOIIECCOB M SBJICHWM, W3Y4YaeMbIX XHMHEH, Ouonorued, ¢usmueckon reorpadueit u
acTpoHomueil. lcnonb3oBaHMe ¥ aKTUBHOE TMpPUMEHEHUWE (DU3WYECKUX 3HAHUU
OMpEeNeNnI0 XapakTep MU OypHOE pa3BUTHE Pa3HOOOPa3HBIX TEXHOJOTH B cdepe
SHEPreTUKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IIOJIYYEHHS] HOBBIX MATEpUAIOB C

2



3a/laHHbIMU CBOMcTBamMu. M3ydeHne (GpU3MKM BHOCHUT OCHOBHOM BKJIaJ B (POPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTHUHBI MHpa oOyuwaromerocs, B (OpPMHPOBAHUE YMEHUU
MPUMEHSATH HAYYHbII METOJ O3HAHUS MPU BHINIOJHEHUN UMHU YYE€OHBIX UCCIIEA0BAHUM.

B ocHoBy kypca (u3uMku Ha ypoBHE CpeHEro o0IIero oOpa3oBaHUs MOJOXKEH PsiJl
ujel, KOTOpble MOXKHO pacCMaTpHUBAaTh KaK MPUHIIUIIBI €r0 MOCTPOESHUS.

Hoea wuenocmnocmu. B COOTBETCTBUM C HEH Kypc SBISIETCS JIOTHUECKH
3aBEpIIEHHBIM, OH COAEPKUT MaTepuaid M3 BCEX pa3lesioB (PU3MKH, BKIIOYAET Kak
BOIIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOM (U3UKHU.

Hoea zenepanuzayuu. B cooTBETCTBUU C HEW Marepuan Kypca (pusuku o0ObeaHHEH
BOKpYT (puznyeckux teopuid. Beaymmum B Kypce siBisieTcs: GOpMUPOBAHHUE MPEICTABICHUN
O CTPYKTYPHBIX YPOBHSX MaT€pHUH, BEIIECTBE U MOJIE.

Hoea cymanumapuzayuu. FEE peanuzanusi NOpearnosiaraeT  MCMOJIb30BaHUE
I'YMaHUTapHOTO MOTEHIMaNa PU3NYECKO HAyKH, OCMBICIICHUE CBSI3U Pa3BUTHUS (HU3UKU C
pa3BUTHEM OOIIeCTBa, a TaKKe C MHPOBO33PEHUYECKMMH, HPABCTBEHHBIMU U
HKOJIOTMYECKUMU MTpodIeMamu.

Hoen npurnaonon nanpaenennocmu. Kypc @usuku yriyOi€HHOro ypoBHS
IpearnosaraeT 3HAKOMCTBO C IMIMPOKHUM KPYIOM TEXHHUYECKHUX U TEXHOJIOTHYECKUX
NPWIOXKEHU H3YYeHHBIX TeOopud M 3akoHOB. [Ipu 3TOM paccMaTpuBalOTCs Ha ypOBHE
oOLIUX MPEACTABICHUN U COBPEMEHHBIE TEXHUYECKHE YCTPONUCTBA, U TEXHOJIOTUH.

Hoen Ixonozuzayuu peanusyercs MoCpPeCTBOM BBEJCHUS AJIIEMEHTOB COICPKaHUSA,
NOCBSIIEHHBIX HKOJOTMYECKUM TMpOoOJIeMaM COBPEMEHHOCTH, KOTOpbIE CBS3aHbI C
pa3BUTHEM TEXHUKUM U TEXHOJOTHH, a Takke OOCYXKAEHHS MpoOJieM palMOHAIbHOTO
HPUPOJOTIONIB30BAHMSI U HKOJIOTHYECKOM 0€3011acHOCTH.

OcBoeHue cojJepkaHusi NporpaMMmbl MO (U3UKE JOHKHO OBITh IOCTPOCHO Ha
NPUHIUIAX CUCTEMHO-AEITEIbHOCTHOrO moaxona. Jns ¢usuku peanusamus 53THUX
OPUHIUIOB Oa3upyeTrcs Ha HCHOJIb30BaHUU CaMOCTOSITEIBHOTO SKCIIEpUMEHTa Kak
IOCTOSIHHO JIeHCTBYIOIIETo (pakTopa ydueOHoro mpouecca. s yrimyOnéHHOro ypoBHS —
3TO CHCTEMa CaMOCTOSITEJIBHOIO  YYEHHUYECKOI'O  3KCIEPUMEHTA,  BKJIFOYAOLIETO
(poHTaNbHBIE YYEHWYECKHE ONBITHI MPH M3YYECHHUH HOBOIO Marepuaia, JabopaTopHbIE
paboTel W paboThl mpakTHKyMa. I[Ipm 3TOM BO3MOXXHBI JBa CIIOCO0a peanu3aruu
¢usnyeckoro npakrukyma. B mepBom ciayuyae mpakTHKyM IpoBOAUTCS Ju00 B KoHIEe 10 u
11 kmaccoB, 10O TOCJE MEPBOTO U BTOPOTO IMOJYTOAUNA B KaXAOM M3 3THX KJIacCOB.
Bropoii cioco® — 3To uHTErpanus padboT MpakTUKyMa B CUCTEMY JabOpaTOpHBIX padoT,
KOTOpBIE MPOBOJAATCSA B Ipolecce u3ydeHus pasnena (temsl). [Ipu stom mox pabotamu
[IPAKTUKYMa IOHMMAETCSI CaMOCTOSITEIbHOE MCCIIEI0BAaHUE, KOTOPOE MPOBOAMTCS I10
PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BUAa 0€3 MOMAroBOi HHCTPYKIIHH.

B mporpamme mo ¢Qusmke cuctemMa yuyeHHYECKOro SKCIEPHUMEHTa, J1abopaTOPHBIX
padoT M NPAKTUKyMa MIPEICTABICHA €IUHBIM NIEpedyHeM. BbIOOp TEMaTUKH JIJIs1 ’TUX BUJIOB
YYEHMUYECKHX MPaKTUYECKUX padOT OCYIIECTBIAECTCS YYACTHUKAMU O0pa30BaTEIbHOIO
mporecca UCXoasl 3 0COOEHHOCTEN MOYPOYHOIO IJIAHUPOBAHMS M OCHAILEHHs KaOuHeTa
¢usuku. [Ipu 3ToM obecreunBaeTcs OBiajeHUE OOYYAIONIMMHCS YMEHHSIMH MPOBOJIUTH
npsiMble 1 KOCBEHHbIE U3MEPEHUs], HCCIEAOBAaHUS 3aBUCUMOCTEH (PU3MUECKUX BEJIMYUH U
ITOCTAHOBKY OIIBITOB I10 TPOBEPKE MPEI0KEHHBIX TUIIOTES.

bonbioe BHUMaHUE yAENseTCsl PEIICHUI0 Pacu€THBIX M KaueCTBEHHbIX 3a1ad. [lpu
9TOM I PacyETHBIX 3aJlay MPUOPUTETOM SIBJIIOTCS 3aJlayd C SIBHO 33JaHHOM U HESBHO
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3aJaHHOW (DU3MUECKON MOJEeNbl0, TO3BOJISIONINE TMPUMEHITh H3y4YCHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOTO paszjeiia Kypca, TaKk U MHTETpUPYS MPUMEHEHHE 3HAHUM
U3 pasHbBIX paszznenoB. [l KauecTBEHHBIX 3a7ad MPHOPUTETOM SBISIIOTCS 3aJaHHs Ha
OOBSICHEHHE/TIpEICKa3aHUEe TMPOTEKaHWS (PU3MUECKUX SBICHUH ©  TPOIECCOB B
OKpY’Karole *Ku3Hu, TpeOyrolre Beioopa GU3nIecKoi MOJETH sl CUTYaIluu MPaKTHUKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B cootrBerctBuun ¢ TpeboBanuamu PI'OC COO k MaTepHalbHO-TEXHHUYECKOMY
oOecrieyeHuIo y4yeOHOro rmnpouecca Kypc (u3uku yriayOia€HHOrO YpOBHS Ha YPOBHE
CpeaHero o0mero oopa3oBaHus JOKEH U3ydaThCs B YCIOBHUAX MPEIMETHOTO kKaOnHeTa. B
kaOuHere (U3UKK JODKHO OBITh HEoOXoIuMoe JiabopaTopHoe oO0OpyJdoBaHUE Jis
BBITMIOTHEHHSI YKa3aHHBIX B MPOTpaMMe MO (U3NKE YICHUUYECKUX OMBITOB, JIAOOPATOPHBIX
paboT 1 paboT MpakTUKyMa, a TAKXKE IEMOHCTPAITMOHHOE 000PYI0BaHHE.

JleMOHCTpallmoHHOE 000pyIOBaHUE (OPMUPYETCSI B COOTBETCTBHU C TPHUHIIUIIOM
MUHUMAJILHOW JJOCTATOYHOCTH ¥  00OeCleYnBaeT TOCTAHOBKY TIEPEUYMCICHHBIX B
nporpamMme 1o (GU3HMKe KIFOUEBBIX JEMOHCTPAIHA TS UCCIISIOBAHUS U3y4aeMbIX SIBICHHUN
M TIPOIECCOB, OHMMIHUPUYECKMX W (YyHIAMECHTAJIbHBIX 3aKOHOB, HMX TEXHUYECKUX
IIPUMEHEHHUM.

JIabopaTopHOE 000pyIOBaHHE JJIsl YYCHUYECKUX MPAKTUICCKUX PabOT GopMUpyeTCs
B BHJIC TEMAaTHYECKMX KOMIUIEKTOB M OOECIEYMBACTCS B pacuére OJHOTO KOMILJICKTa Ha
ABYX oOydaromuxcs. TeMarndeckue KOMIUIEKTHI TJaOOpaTOpHOTO 000pyIOBAaHUS JOJKHBI
OBITh MMOCTPOCHBI HA KOMIUIEKCHOM HCTIOIB30BaHUH aHAIOTOBBIX U MH(POBBIX MPUOOPOB,
a TaK’Ke KOMIBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BHJI€ IU(PPOBBIX JabopaTopuii.

OCHOBHBIMHM LIETISIMUA U3yU€HUS (PU3UKH B 001IeM 00pa30BaHUU SABIISAIOTCS:

dbopMupoBaHUE HMHTEpeca M CTPEMIJICHUS OOYy4aloIMXCAd K HAYYHOMY H3YUYEHHUIO
IPUPOJIbI, PA3BUTUE UX UHTEIUIEKTYAIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3BUTHE TIPEACTABICHUA O HAYYHOM MeETOJ€ To3HaHUus u (GOpMHUpPOBAHUE
UCCJIEI0BATEIHCKOTO OTHOIIEHHUS K OKPY>KAIOIIUM SIBICHUSIM;

dbopMHUpOBaHME HAYYHOTO MHUPOBO33PEHUS KaK pe3yibTara M3y4eHUsS OCHOB
CTPOCHHS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3HKU;

dbopmMupoBaHue YMEHUM OOBSCHSITH SIBIICHHS C UCIIOJIb30BaHUEM (PU3MUECKUX 3HAHUI
U HAYYHBIX JOKA3aTEIbCTB;

(dbopMupoBaHUE TIPEICTABICHUN O POIH (PUZUKH I PA3BUTHSI IPYTUX €CTECTBEHHBIX
HAyK, TEXHUKH ¥ TEXHOJIOTHH;

pa3BUTHE TMPEACTABICHUA O BO3MOXHBIX cdepax Oynymei mnpodeccuoHanbHON
JESITEeIbHOCTH, CBSI3aHHBIX C (PM3MKOW, MOJArOTOBKA K JalibHEHIIeMYy OOyYEHHUIO B 3TOM
HaIpPaBJICHUH.

JlocTikeHne 3TUX Leseil o0ecrneunBaeTcs: pelieHueM CIeaAyIoNNX 3a/1a4y B Ipolecce
M3y4eHUs Kypca QU3NKHA Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHuUs:

MPUOOPETEHHNE CUCTEMBI 3HAaHUI 00 00IMMX (HU3MIECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOpHUSAX, BKIIOYAST MEXaHUKY, MOJEKYISIPHYIO (PU3MKY, DJIEKTPOJIMHAMHKY, KBAHTOBYIO
Gu3HUKY U 3IEMEHTHI acTPODHU3UKH;

dbopMHupOBaHUE YMEHUN TPUMEHSATH TEOPETUUYCCKUE 3HAHUS MJIs OOBSICHEHUS
¢usnuecknx SBICHUW B TPUPOJAE W IS TNPUHATHAS TPAKTUYECKUX PEIICHUH B
MMOBCEIHEBHOM KU3HU;



OCBOCHHE CIOCOOOB pEHIEHUS pa3IMYHBIX 3aJad C SIBHO 33JaHHOW (PHU3HUECKOU
MOJIEJIbIO, 3a/1a4, MOJPa3yMEBAIOIINX CaMOCTOSTEIbHOE CO3JAaHue (PU3NYECKON MOJenH,
aJIeKBaTHOM yCIIOBUSIM 3a/1aud, B TOM YHKCJIE 33]]a4 MH)KEHEPHOT0 XapaKTepa;

MOHUMaHUE (PU3UYECKUX OCHOB M NPHUHIIMIIOB JAEUCTBUS TEXHUYECKUX YCTPOUCTB U
TEXHOJOTUYECKUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOIILYIO CPELY;

OBJIaJICHUE METOJaMHU CaMOCTOSITEJIbHOTO INIAHUPOBAHUS U IPOBEECHUSA (PU3NYECKUX
HKCIIEPUMEHTOB, aHaJIN3a U MHTEpIpeTaluu WH(pOpMaluu, ONpeeaeHUs] TOCTOBEPHOCTH
MOJIYYEHHOT'0 pe3yybTaTa;

co3JaHWe YCIOBUM i pa3BUTUA YMEHUM MPOEKTHO-UCCIEN0BATEIbCKOM,
TBOPYECKOM JAEATEIBHOCTH,

pa3BuTHEe HHTepeca K cdepaM npodecCHOHATbHOM JeATEIbHOCTH, CBSI3aHHOM C
(U3UKOI.

B cootBerctBuu ¢ TpeboBanusmu OI'OC COO yrinyOn€HHbIN ypoOBEHb H3YyUECHHS
yueOHoro npenMera «®dusmka» Ha YpoBHE CpellHEro odiiero oOpa3oBaHHs BbIOMpaeTCs
oOy4YaromMUMHCs, TUIAHUPYIOUIMMHU TPOAOJKEHHE OO0pa3oBaHUs 10 CHEHUATbHOCTIM
(U3UKO-TEXHUYECKOTO POPHIIS.

Ha wusyuyenue ¢usuku (yrimyOn€HHBIH ypOBEHb) Ha YpPOBHE CpPEIHEr0o OOIIEro
obpazoBanus orBogutcs 340 yacoB: B 10 kimacce — 170 yacoB (5 yacoB B Henento), B 11
kiacce — 170 yacoB (5 yacoB B HEJICIIO).

[Ipennaraemslii B mporpamme no (pusuke rnepeyeHb Ja0OpaTOPHBIX U MPAKTUYECKUX
paboT sABIAETCS PEKOMEHIOBAHHBIM, YUUTENb JEAaeT BHIOOp MPOBEACHUS J1a00paTOpHBIX
paboT U OMBITOB C YYETOM MHIUBHUIYATBHBIX OCOOEHHOCTEH 00yYaroIuXCsl.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Paszpnen 1. Hay4Hnslilt MeTOA NO3HAHUS IPUPOABIL.

®duszrka — pyHIaMeHTaldbHas HayKa o npupoje. Hayunslii MeToa o3HaHus U
METO/IbI UCCJIeIOBaHUS (PU3NUECKUX SIBICHUM.

OKCIIEpUMEHT M TEOpHusl B Mpollecce IMOo3HaHusi npuponbl. Habmiogenue u
HKCIIEPUMEHT B (PU3HKE.

CnocoObl  u3MepeHus: (PU3MYECKUX BEJIMYMH (aHAJOTOBbIE W IU(POBBIC
U3MEPUTENIbHBIC MPUOOPHI, KOMIIBIOTEPHBIC TATYNKOBBIE CUCTEMBI).

[lorpemHnoct  u3MepeHudd  pusnueckux  BeauuyuH  (abcoyifoTHas U
OTHOCHUTEIIbHA ).

MopenupoBanue (PU3NUECKUX SBJICHUN U MPOILIECCOB (MaTepuaibHas TOYKA,
aOCOJIFOTHO TBEPIOEC TENIO0, HWIeadbHas >KUAKOCTh, HWJCATbHBIN Tra3, TOUYCUYHBIN
3apsin). 'unoreza. @U3MYECKuil 3aK0H, TPAHUIIBI €r0 MpuMeHUMOCTH. Dusnueckas
TEOpHs.

Pons u mecto dusuku B GOpMUPOBAaHUM COBPEMEHHON HAy4YHOU KapTHHBI
MHUpPA, B TPAKTUYECKOUN AEATEIBHOCTH JIOJICH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomul, npakmukKym.

N3mepenue cuiibl TOKa M HaNpsSOKEHHS B IENU IOCTOSSHHOIO TOKa IpHU
MOMOIIY aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB.

3HakoMcTBO ¢ LK(ppoBoil naboparopueit nmo duszuke. [Ipumepsl nzMepeHus
¢u3MUecKrX BETUYUH MPU MTOMOIIY KOMITbIOTEPHBIX TaTYUKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aBuxkeHHE. OTHOCUTEIBHOCTh MEXAHMUYECKOTO JIBHIKEHUSI.
Cucrema oTcuéra.

[Ipsimast u oOpaTHas 3a/1a4u MEXaHUKH.

Paguyc-BekTop MarepuaibHOM TOYKH, €r0 NPOEKIUH HAa OCH CHUCTEMBbI
KoopauHat. TpaekTtopus.

ITepemernienne, CKOpoCTh (CpenHsis CKOPOCTh, MTHOBEHHAasl CKOpPOCTb) H
YCKOpPEHUE MAaTEpUAIBHOM TOYKH, MX MPOCKLUMH HA OCH CHCTEMBI KOOPAMWHAT.
CrnoxeHue nepeMeIIeHnii U CI0KEHHE CKOPOCTE.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPAMOJIUHENHOE ABUKEHUE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U IIyTU MATEPUAIBHOU TOYKU OT BPEMEHHU U UX
rpaduxu.

CBobOogHoe majeHue. YCKOpEeHHEe CBOOOHOrO MmajacHus. JIBKeHHe Tena,
OpOIIEHHOTO TOJ YyIJIOM K TOPU30HTY. 3aBUCUMOCTH KOOPJHMHAT, CKOPOCTH H
YCKOPEHHUS MaTepUaIbHON TOUKHU OT BPEMEHU U UX rpaduKu.

KpuBonuneitnoe  gBwkeHue. JIBMKEHME  MaTepUadbHOM TOYKH IO
OKPY)KHOCTHU. YTJOBas U JUHEWHAs cKopocThb. llepumon u wacrora oOpaleHus.



LlenTpocTpeMuTenbHOE (HOPMAIBHOE), KacaTelbHOE (TaHI€HIMAIbHOE) U TOJHOE
YCKOPEHHUE MaTEPUATTbHOU TOUYKH.

TexHuyeckue YCTpOWCTBA M TEXHOJOTMYECKUE IIPOLECCHI: CIUIOMETD,
NBW)KEHUE CHApANOB, LEMHBbIE, MIECTEpEHYATBIE H PEMEHHBIE IMEpPEIayH,
CKOPOCTHBIE JTU(DTHI.

Jemoncmpayuu.

Mogenb cucTeMbl OTCUETA, WILTKOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHUK
JIBKEHUS.

CrniocoObl uccie10BaHus JBUKEHUH.

Nnnroctpanus mpeaeabHoro nepexoaa u u3MepeHue MrHOBEHHOW CKOPOCTH.

[IpeobpazoBaHue NBMKEHUMN C UCTIOIB30BAHUEM MEXaHU3MOB.

[Tanenue Ten B BO3/IyXE U B pa3pe:KEHHOM MPOCTPAHCTRBE.

HaGmonenue naBukeHusl Teia, OPOIIEHHOrO TOJA YIJOM K TOPU3OHTY U
TOPU30HTAIIHHO.

Hanpagnenue ckopocT Ipu ABUKEHUHU 1O OKPY>KHOCTH.

[IpeoGpazoBaHue yriaoBoi CKOPOCTH B PEYKTOPE.

CpaBHeHMEe TyTEW, TPACKTOPUM, CKOPOCTEH ABMKEHUS OJHOTO M TOTO XKeE
TeJla B pa3HbIX CUCTEMaX OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

N3ydyeHrne HEpaBHOMEPHOTO ABMXKECHHUS C LICJIbIO OMPEICICHUS] MTHOBEHHOM
CKOPOCTH.

N3mepenue yckopeHus: Mpu NpSIMOJIMHETHOM PaBHOYCKOPEHHOM JIBUKEHUU
10 HAKJIOHHOM TIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH NYTH OT BPEMEHHM IIPU PaBHOYCKOPEHHOM
JIBUKECHHH.

N3mepenue YCKOPEHUS CBOOOTHOTO naJeHUs (pexoMeH0BaHO
UCITOJIh30BaHME ITU(POBOI J1a00paTOpun).

N3ydenne naBWKEHUS Tella, OpPOIICHHOrO TOpU30HTadbHO. IIpoBepka
TUIOTE3bl O NPSIMOM NPOMOPLUMOHATIBHOW 3aBUCUMOCTA MEXKIY JalbHOCTHIO
NOJIETA U HAYAJIBHOW CKOPOCTHIO TeNa.

N3yuyeHne nBHXKEHHSI Tella IO OKPYKHOCTH C IOCTOSSHHOW IO MOJIYIIIO
CKOPOCTBIO.

HccnenoBanne 3aBUCUMOCTH Tepuojia OoOpalieHus] KOHMYECKOr0 MasTHUKA
OT €r0 MapameTpoB.

Tema 2. lunamuxa.

IlepBeiit 3akoH HproroHa. HMHepumanbHble cucTteMsbl otcuéra. [IpuHImMn
otHocutenbHocTH ["anunes. HeunepuuanbHble cucTeMbl OTCU€Ta (OMpenesieHue,
MIPUMEPBHI).

Macca tena. Cuna. [IpuHIUI CyNepno3uIuy CHII.

Bropoii 3akoH HproToHa 111 MatepuaibHON TOUKH.

Tperuii 3ak0oH Hpr0TOHA 111 MaTepUAIBHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OJKBHUBAJICHTHOCTh TIPABUTALMOHHOW U
WHEPTHOMN MAaCCHI.



Cuna TsKecTU. 3aBUCUMOCTh YCKOPEHHS CBOOOJHOrO TaJEHUSI OT BBICOTHI
HaJl TOBEPXHOCTHIO IUIAHETHI W OT reorpaduyeckol MmUPOTHL. [[BHkeHUE
HEOECHBIX TeJl U UX CIIYTHUKOB. 3akoHbl Kemepa. [lepBas kocMuyeckasi CKOpOCTb.

Cwna ympyroctu. 3akoH I'yka. Bec Tema. Bec Ttema, nBmKymerocs ¢
YCKOPEHUEM.

Cuna tpenus. Cyxoe Tpenue. Cuiia TpEHHUS CKOJBXKEHHUS W CHIIA TPEHUA
nokosi. Koaddurment tpenus. Cuna CONPOTUBICHUS MNPHU JABUKEHUM Tella B
KUJKOCTH UJIU Ta3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTENIBHOTO JIBUKEHHUS.

Hasnenune. I'mapocratnueckoe aasienue. Cuna Apxumena.

TexHu4eckne yCTpPOMCTBA M TEXHOJOTHYECKHE TMPOIECCHl: MOAIIUITHUKH,
JBI)KEHHE UCKYCCTBEHHBIX CITYTHUKOB.

Jemoncmpayuu.

HaGmronenue nBu>keHUs TNl B MHEPIIUATBHBIX U HEMHEPITUATbHBIX CUCTEMAX
OTCYETA.

[TpuHIIUIT OTHOCHUTELHOCTH.

Kauenme nByX HUIMHAPOB WIM IIAPOB Pa3HOM MacChl C OJMHAKOBHIM
YCKOPEHHEM OTHOCHUTENIbHO HEMHEPIIMAIBHON CUCTEMBI OTCUETA.

CpaBHEeHUE  pPaBHOJACHCTBYIOLEH  MPUIIOKEHHBIX K  Tely CHI  C
IPOM3BEICHHEM MacChl T€Ja Ha €r0 YCKOPEHUE B MHEPIHMAIBHON CUCTEME OTCUETA.

PaBeHCTBO cuJjl, BOHUKAIOIINX B PE3YJIbTaTE B3AUMOIECHCTBUS TE.

N3mepenue Macc no B3auMOJIEUCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM MOIBEME U MaJACHUU.

LlenTpoOexHbIE MEXaHU3MBI.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAUYEHUS U CKOJIBKECHUSI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenue paBHOJCHCTBYIOMICH CHII TIPH ABMIKEHUHM OpycKa IO HAKJIOHHOU
IJIOCKOCTH.

[IpoBepka THUIMOTE3bI O HE3aBUCHUMOCTH BpPEMEHM JBHKEHUS Opycka II0
HAKJIOHHOM IJIOCKOCTHU Ha 3aJJaHHOE PACCTOSIHUE OT €r0 MAaCCHI.

NccnenoBanne 3aBUCMMOCTUA CWJI YNPYTOCTH, BO3HUKAIOMIMX B MPYXKUHE U
pe3uHOBOM 00pasIie, OT ux AedopMaIuH.

N3ydeHne NBUKEHUSI CHUCTEMBI TEJ, CBA3aHHBIX HHUTHIO, IEPEKHUHYTON 4Yepe3
NErKuit OJIOK.

N3mepenne koddduimeHta TpeHUs Mo BEIUYHHE YTIIOBOTO KoddduimeHTa
3aBUCUMOCTH Frp(N).

UccnenoBanne nBmxeHUs OpycKa MO HaKIOHHOM MIOCKOCTH C NEPEMEHHBIM
K03 pUIHEHTOM TpEeHUSI.

N3ydeHue nBUKEHUS rpy3a Ha Baly C TPEHUEM.

Tema 3. Cmamuxka meépoozo mena.

AbcomotHo TBEpMoe Teno. IlocTymaTenbHOe W BpamiaTelbHOE JIBIKCHHE
TBEpJOrO Tena. MOMEHT Cuibl OTHOCUTEIBHO OCH BpamieHus. llinedo cuibl.
CnoxeHue cuil, IPUIOKEHHBIX K TBEpIOMY Teny. LleHTp TsxkecTu Tena.
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VYcnoBus paBHOBECHUS TBEPIOIO TENA.

YcroituuBoe, HeycTOMUYMBOE, O€3pa3IMuHOe PaBHOBECHE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTHUYECKHUE IIPOLECCHI: KPOHIUTEHH,
CTPOUTEIBHBIN KpaH, peLIETYaThie KOHCTPYKLUH.

Jemoncmpayuu.

YcnoBust paBHOBECHS.

Buabr paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, nPAKMUKyM.

HccnenoBanue yciioBUli pPaBHOBECHS TBEPAOTO TENA, HMEIOMIETO OCh
BpaILlCHUS.

KoncTpynpoBaHue KpOHIITEHHOB U paCU€T CUJT YIPYTOCTH.

N3yyenne ycTOWYMBOCTH TBEPAOTO TEJIA, UMEIOLIErO IUIOIIAb OIOPBI.

Tema 4. 3axkonvl coxpanenus 6 mexanuke.

Nmnynbsc MaTepuanbHOM TOYKH, CUCTEMBI MaTEpUAIbHBIX TOYEK. LIeHTp Macc
CHUCTEMbI MaTepUAILHBIX TOUEK. Teopema o IBMKEHUU LIEHTPA MaccC.

NmMnynbc cuiibl 1 UIBMEHEHHUE UMITYJIbCca Tea.

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTtrBHOE IBUKEHHUE.

MoMEHT uMmIybca MaTepuaibHOM TOYkH. [IpencTaBieHHEe O COXpaHEHUHU
MOMEHTA UMIYJIbCA B LICHTPAJIbHBIX MOJISX.

PaGoTta cuipl Ha MaqoM M Ha KOHEUYHOM IepeMelieHuu. [ 'padudeckoe
npeJicTaBieHue paboThl CUJIBL.

MOoOIIHOCTh CUIIBI.

Kunernueckast sHeprusi maTepualbHONM TOukH. Teopema 00 HU3MEHEHHH
KMHETUUYECKON SHEPIrUU MaTepUaIbHOM TOUYKHU.

[loreHnmanbHble W HENOTEHUMANbHbIE CWIbl. lloTeHIManpHass sHeprus.
[ToTennnanpHas 3HEprus ynpyro achopMUpoBaHHON NpPYyXUHBL. [loTeHIManbpHAsS
JHEprus Tejla B OJHOPOJHOM TIpaBUTALMOHHOM mnosie. lloTeHumanbHas 3HEprus
TeJa B IPABUTALIMOHHOM I10JI€ OJHOPOAHOTO 1apa (BHYTpH M BHE mapa). Bropas
KOCMHUYECKasi CKOPOCTh. TpeThbsi KOCMUYECKast CKOPOCTb.

CBs3pb  pabOThl HEMOTCHIIMAIBHBIX CHJI C M3MEHEHHEM MEXaHHUYeCKOu
SHEPIUM CUCTEMBI T€JN. 3aKOH COXPAHEHUSI MEXAaHUYECKOW SHEPIUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

YpaBHenue bepHym s UACATbHOM XKUJIKOCTH KaK CJEICTBUE 3aKOHA
COXpPAaHEHHUSI MEXaHUYECKOW SHEPTUU.

TexHnueckne yCTpOMCTBA U TEXHOJIOTMYECKHUE MPOLIECCHI: IBUKECHHUE PAKET,
BOJAOMET, KOMEpP, MPYKUHHBIM THCTONET, THUPOCKOM, (GUTYpHOE KaTaHWE Ha
KOHBbKax.

Jemoncmpauuu.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE nBUXKEHUE.

H3mepeHnne MOIITHOCTH CHJIBI.

N3meneHne sHepruu Teia npu COBEpUICHUU PabOThI.
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B3aumHble mpeBpamieHUss KUHETUYECKONM M IIOTEHLMAJIbHOW JHEPrUd IIpU
JNEHUCTBUM Ha TEJIO CHJIbI TSKECTU U CHJIBI YIIPYTOCTH.

CoxpaHeHue dHEepruu Mpu CBOOOTHOM MaICHUH.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomul, npaKkmuKym.

N3mepenue nMnyibca Tena o TOpMO3HOMY ITYTH.

W3mepeHue cuibl TITM, CKOPOCTH MOJENHU 3JIEKTPOMOOWJISE UM MOLIHOCTH
CHUJIbI TATH.

CpaBHEHME NU3MEHEHHUS UMITYJIBCA TENA C UMITYJILCOM CHIIBL.

HccnenoBanne coxpaHeHNs UMITYJIbCA P YIIPYTOM B3aUMOAECHCTBHH.

N3mepenne KNHETUYECKOW SHEPTUH Tejla IO TOPMO3HOMY ITYTH.

CpaBHeHUE W3MEHEHUS! TOTEHIIMAbHON HEPTUU NPYKUHBI ¢ pabOTON CHUJIIBI
TPEHUS.

Onpenenenue pabOThl CUIIBI TPEHUS MpPH JABMXKCHHM Tella MO0 HaKJIOHHOU
IUIOCKOCTH.

Pasznen 3. MouiekyasipHasi pU3MKa ¥ TePMOAMHAMHUKA.

Tema 1. Ocrogbl MONEKYNAPHO-KUHEMUYECKOI MeopU.

OcCHOBHBIE TOJIOKEHUSI MOJIeKyIsipHO-KuHeTndeckor Tteopun (MKT), ux
onbiTHOE oOocHOBaHue. Jluddys3usa. bpoyHoBckoe nBmxkeHHe. XapakTep
IBWKEHHUST W B3aUMOJCHCTBHS 4YacTULl BellecTBa. MoOJENM CTPOEHUS Ta30B,
KUAKOCTEH M TBEPABIX Ted U OOBICHEHHE CBOMCTB BEIIECTBA Ha OCHOBE 3THUX
monenedd. Macca u pasmepsl Moiekyn (atomoB). KomudecTBo BemiecTsa.
[TocTosiHHass ABoraapo.

TemoBoe paBHOBecue. Temmeparypa u crocoObl e€ u3mepenus. lllkana
temrieparyp Llenbcus.

Mogenbs uaeanbHOro ra3a B MOJIEKYJISIPHO-KUHETUYECKOW TEOPUU: YACTHUIBI
rasa JIBI>KyTCS XaOTUYECKH U HE B3aUMOJAEHCTBYIOT JIPYT C IPYTrOM.

l'azoBbie 3akoHBl. YpaBHeHue MenneneeBa—Knanelipona. AOcomOTHAS
temrieparypa (mkana temneparyp KenbBuna). 3akon [anbrona. M3omporeccel B
UJCAIbHOM Ta3e C TIOCTOSHHBIM KOJUYECTBOM BemiecTBa. [ paduyeckoe
Ipe/ICTaBlIeHNE U30IPOIIECCOB: U30TEPMa, U30X0pa, N300apa.

CBsi3b  MeEXIy JaBICHUEM H  CpeAHEHd  KUHETUYECKOW  BHeprueu
IIOCTYIIATEIBHOrO TEIJIOBOTO JBMKEHUS MOJIEKYJ HJEaIbHOro ra3a (OCHOBHOE
YPaBHEHHUE MOJIEKYISIPHO-KUHETUYECKOM TEOPUH UICAIBHOTO Ia3a).

CBs13b a0CONIIOTHON TEMITEpaTyphl TEPMOAMHAMUYECKON CHCTEMBI CO CpeTHEN
KMHETUYECKOW SHEPrUueH MOCTYNAaTEIbHOTO TEINIOBOTO JABUKEHUS €€ YaCTHLL.

TexHnuecknue YCTpOWCTBA W TEXHOJOTMYECKHE IPOLECCHI: TEPMOMETP,
O6apomeTp, Moy4eHre HaHOMaTEePUaJIOB.

Hemoncmpauuu.

Mojenu 1BUKEHHS YaCTHUI BEIIECTBA.

Mogenb OpOyHOBCKOTO JIBUYKCHHUS.

Buieoponmk ¢ 3anKMchbi0 peasbHOr0 OPOYHOBCKOTO ABUKEHUS.

Huddy3us xxunkoctei.

Mogens onbita IITepHa.
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[IputsxeHne MOIEKYyI.

Mogenu KpUCTaININYEeCKUX PELIETOK.

HaGmronenue u uccinegoBaHre U30IPOLECCOB.

Yuenuueckuii sxcnepumenm, nabopamopnoie padbomoit, nPAKMUKYM.

UccnenoBanne mpouecca YCTaHOBJICHUS TEIUIOBOIO pPaBHOBECUS TIpHU
TEII00OMEHE MEX]1y ropsiueid U XOJ0IHON BOAOH.

N3ydenne wu30TEpMHUUECKOro Tpolecca (PEKOMEHJAOBAHO HCIOIb30BaHUE
uudpoBoi 1abopaTopun).

N3yyenune n30XopHOro rmnpouecca.

Nzyuenne nzobapHoro mpoiiecca.

[TpoBepka ypaBHEHUSI COCTOSHHUSI.

Tema 2. Tepmoounamuka. Tennoevie mawiunol.

Tepmonunamuueckass (TJl) cucrema. 3agaHue BHENIHUX YCJIOBUH st
TEPMOJIUHAMUYECKON CUCTEMBI. BHENIHME U BHYTpeHHUE mapameTpsrl. [lapameTpsl
TEPMOJIUHAMUYECKOW CUCTEMbI KaK CpPEIHHE 3HAYEHUSI BEJIIMYMH, OMUCHIBAIOIINX
€€ COCTOSIHME Ha MUKPOCKOITUYECKOM YPOBHE.

HyneBoe Hauanmo tepmoamHamuku. (CaMonpou3BOJbHAS — pellaKcaius
TEPMOJIUHAMUYECKONU CUCTEMBI K TEIJIOBOMY PAaBHOBECHIO.

Mojenb uIealbHOTO Ta3a B TEPMOJMHAMUKE — CHUCTEMA YpaBHEHUM:
ypaBHeHue MenpaeneeBa—KianelipoHa M BbIpaK€HHUE JJisi BHYTPEHHEH HSHEPIHUH.
VYcnoBuss TpUMEHUMOCTH 3TOM MOJIENN: HU3Kasl KOHIIEHTpAIUsl YacTHUL, BBICOKHE
TeMIlepaTypbl. BelpaskeHue 1Ji1 BHYTPEHHENH SHEPTHH OJJHOATOMHOI'O HJI€AJIBHOTO
rasa.

KBa3zucratnyeckune u HECTaTUYECKUE TTPOLIECCHI.

DOnemeHTapHas pabora B TepMOJAMHAMUKE. Brruncnenue paboThl 1o rpaduky
nporecca Ha pV-auarpamme.

Tennomepenaua  kak  cnoco®0  WM3MEHEHHMs]  BHYTPEHHEH  DHEpruu
TEPMOJMHAMUYECKONM  CUCTEeMBI  0e3  coBepuieHus pabotel.  KonBekuws,
TEIJIONPOBOIHOCTb, U3TyUYEHHUE.

KomnuectBo Temiorel. Temno€éMKOCTh Tena. YaelbHas ©W  MOJApHas
TEINIOEMKOCTH BelleCcTBA. YpaBHeHHe Maiiepa. YaenpHas TemioTra CropaHus
ToruiiBa. Pacu€T KommyecTBa TEIUIOTHI MpH Teronepenave. [loHstue 00
aguabaTHOM IIpoIriecce.

[lepBpii1 3aKkOH TepMOAMHAMUKHU. BHyTpeHHsist dHeprus. KomumuectBo
TEIJIOTBI W paboTa Kak Mepbl HW3MEHEHHS  BHYTPEHHEW  HSHEpPruu
TEPMOJIUHAMUYECKON CUCTEMBI.

Bropoii 3akOH TEpMOJWHAMUKH [UI PABHOBECHBIX MPOLIECCOB: YEpPE3
3aJJaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOAMHAMUYECKOM CHUCTEMBI MNPOXOIUT
eMHCTBEHHAas aguadara. AOCOIIOTHAS TeMIlepaTypa.

Bropoii 3akOH TEpMOJWHAMHUKHA JUII  HEPABHOBECHBIX  IPOLIECCOB:
HEBO3MOXHO TIEPEIaTh TEIUIOTY OT 00Jiee XOJIIOAHOTO Tea K Ooyiee HarpeTomy 0e3
komneHcanuu (Knaysuyc). HeoOpaTumMocTh NpupoAHBIX POIECCOB.

[TpuHumne! gectBus TemnoBbix mamuH. KIT/.
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Maxkcumansnoe 3Hauenune KII/. Huxn Kapno.

DKOJIOTMYECKHUE aCIEKThl MCIIOJIb30BaHUS TEIUIOBBIX ABHUrareneil. TemmoBoe
3arpsI3HEHUE OKPYIKAIOLIEH CPEbL.

TexHnueckue yCTpONCTBA M TEXHOJOTHMYECKUE MPOLECCHI: XOJIOAUIbHUK,
KOHJIUIIMOHEP, JU3CIIbHBIA W KapOIOpATOpPHBIN JBUTATENM, MapoBas TypOWHA,
MOJYYCHUE CBEPXHU3KUX TEMIIEpATyp, YTWIM3ALUS «TEIUIOBBIX» OTXOHOB C
HCIIOJIb30BaHUEM TEIIOBOTO HACOCA, YTHIIM3AIMS OMOOPTaHUYECKOTO TOTUIMBA JIJIst
BBIPA0OTKHU «TEIIOBOM» U SJIEKTPOIHEPTUH.

Jemoncmpayuu.

N3menenue temnepaTypbl Ipu aauadaTUYECKOM PaCIIUPEHUU.

BosaymHoe orauso.

CpaBHeHME yACITBHBIX TEINIOEMKOCTEN BEILIECTB.

Cnioco0bl M13MEHEHUsI BHYTPEHHEHW YHEPTUU.

Uccnenoranue aguadbaTHOro mpolecca.

KomrnbproTepHblie MOIEH TEMIOBBIX JBUTATENCH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3Mmepenue yaeapHON TENI0EMKOCTH.

HccnenoBanue mpoiiecca OCThIBaHUS BELIECCTBA.

UccnenoBanue aauabaTHOro mpolecca.

N3ydyeHre B3aMMOCBSI3M JHEPIUM MEXKMOJIEKYJISIPHOTO B3aUMOJACHCTBUSA U
TEMIIEPATYpPbl KUTICHUS )KUIKOCTEN.

Tema 3. Acpecamnuie cocmoanusa eeuwiecmea. Pazoevie nepexoowl.

[lapooOpazoBanne u KoHAeHcauus. Vcmapenue W KureHue. Y JenbHas
TEIUI0Ta TapooOpa3oBaHUs.

Hacpiiennpble W HeHachlllleHHblE Tapbl. KayecTBeHHass 3aBHCHUMOCTH
IUIOTHOCTU W JIaBJIEHUSl HACBIIICHHOIO Mapa OT TeMIEepaTypbl, UX HE3aBUCUMOCTb
0T 00bEMa HACKIIIEHHOTO TMapa. 3aBUCUMOCTb TEMIIEPATYpPhl KUTICHHS OT JaBICHUS
B KHUJKOCTH.

BrnaxHocTs Bo3ayxa. AOCONMIOTHAS U OTHOCUTEIIbHAS BIAKHOCTb.

Teépnoe teno. Kpucrammmiyeckue u amopdHbie Tea. AHU30TPOIHS CBOMCTB
KpuctauioB. [lmaBineHne W Kpucramnuszauus. YJIelbHAas TEIUIOTAa IUIABJICHUS.
CyOnumarnus.

Hedopmanum TBEpAOTO Tena. Pactsokenne u cxarue. Casur. Moayns FOHra.
[Ipenen ynpyrux aedopmarmii.

TemoBoe pacuupeHue XUAKOCTEH U TBEPABIX T, 00bEMHOE M JTMHEHHOE
pacuimpeHue. AHrapMOHU3M TEIUIOBBIX KOJIEOAHUI YaCTHI] BELIECTBA KaK MPUYMHA
TEIJIOBOTO paclIupeHus Tel (Ha KaueCTBEHHOM YPOBHE).

[IpeoGpazoBanue sHEPTUHU B (PA30BBIX MTEpEXoaax.

YpaBHeHHE TEMJIOBOI0 OanaHca.

[ToBepxHocTHOE HaTsKeHHE. K0d3(PhUIIMEHT MOBEPXHOCTHOTO HATSKCHHS.
Kanunnspusie aBnenus. /[aBaeHne noa UCKPUBIEHHON MOBEPXHOCTBIO XKUJKOCTH.
®opmyna Jlannaca.
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TexHuueckue yCTPOHMCTBA M TEXHOJOTUYECKHE IMPOLECCHI:  KUJKUE
KPUCTAJUIbl, COBPEMEHHBIE MATEPHUAJIBL.

Jemoncmpayuu.

TemnoBoe pacipeHue.

CBolicTBa HACBHIILIEHHBIX apOB.

Kunenune. Kunenue npu noHM>X€HHOM J1aBJICHHM.

N3Mepenne cuiibl MOBEPXHOCTHOTO HATSIKEHMUS.

OnbITHI ¢ MBUTBHBIMU TIEHKAMMU.

CwmauuBanue.

KanunnspHslie siBneHUs..

Mojieni HEHBIOTOHOBCKOM KHJIKOCTH.

Cnoco0bl U3MEPEHUS BIAXKHOCTH.

UccnenoBanne HarpeBaHus U MIABJICHUS KPUCTAJUIMYECKOTO BEIIECTBA.

Buner negopmarniuii.

Ha6monenne mansix aedopmaruid.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3ydenre 3aKOHOMEPHOCTEHN UCTIapEHUS KUIKOCTEH.

N3Mmepenne yaenbHON TEIIIOTHI IUIABJICHUS JIhA.

N3ydenne cBONCTB HACHIIICHHBIX MMAPOB.

N3mepenue aOCONIOTHON BIAXKHOCTH BO3JyXa W OIICHKAa Macchl MapoB B
OMEUIEHUHU.

N3mepenue koddPuiineHTa NoOBEpXHOCTHOTO HATSHKEHHUS.

N3mepenue moayns FOHra.

UccnenoBanne 3aBUCUMOCTH  JedopMmalii  PEe3UHOBOrO  o0pasla ot
IPWIOKEHHOW K HEMY CHUJIBIL.

Paznen 4. JinekTpoauHaMuKa.

Tema 1. dnekmpuueckoe none.

OnekTpu3auus Tel W €€ MpOsBICHHUA. JJNEKTpuyeckuil 3apsa. JlBa Buna
ANEKTPUYECKUX 3apsfaoB. I[IpoBOAHMKM, HOHMAJIEKTPUKA U  OIYHIPOBOJHUKH.
DONEeMEHTApHbIA 3JIEKTPUYECKUN 3apsAl. 3aKOH COXPAHEHHUS BIIEKTPUYECKOIO
3apsaa.

B3aunmopeiictBue 3apsanoB. Todyeunsie 3apsapl. 3akoH KyoHa.

Onektpuueckoe nosie. Ero neiicTBue Ha 37€KTpUUECKUE 3apsiibl.

Hampsix€aHocts  amexktpuueckoro  mons. [IpoGuenid  3apsna.  Jlunaum
HaIpsHKEHHOCTH JIEKTPUUECKOTO 1os. OHOPOIHOE AIEKTPUUYECKOE TOJIE.

[ToTeHIManbHOCTh ANEKTPOCTATUYECKOTO IMOJsA. Pa3HOCTP MOTEHHMANOB U
HanpspkeHue. lloTeHnuanbHas sSHeprus 3apsjaa B JJIEKTPOCTATUUYECKOM MOJIE.
[ToTeHuuan anexrpocTaTuyeckoro mnojst. CBsA3b HAMPSKEHHOCTH MOJISL U PA3HOCTU
MOTEHIMANIOB i1 DJIEKTPOCTAaTHUYECKOTO MoJisg (Kak OJIHOPOJAHOrO, TakK U
HEOJIHOPOHOTO).

[IpyrHIMI Cynepno3ULU STEKTPUUYECKUX TTOJIEH.

[lone Toueunoro 3apsinma. Ilome paBHOMepHO 3apsbkeHHOW cdepsl. [lose
PAaBHOMEpPHO 3apsKeHHOro mo o0béMy miapa. Ilonme paBHOMEpHO 3apsiKEHHOM
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OECKOHEYHOM TUIOCKOCTH. KapTuHbl JMHUN HANps>KEHHOCTH 3TUX TOJEH MU
SKBUIIOTCHIIUAIBHBIX TOBEPXHOCTEM.

IIpOBOAHUKM B IEKTPOCTATUYECKOM I0OJIE. Y CJIOBUE PABHOBECHS 3apPsII0B.

JIvaneKTpuKu B AIEKTPOCTATUIECKOM noJIe. JlusnexTpudeckast
ITPOHUIIAEMOCTD BEILIECTBA.

Konnencatop. DIEKTpOEMKOCTh KOHAEHCATOPA. IDIEKTPOEMKOCTH IIIOCKOTO
KOHJIEHCATOpa.

[TapamnensHOE coeMHEHNE KOHEHCATOpOoB. [locnenoBaTenbHOE COEAUHEHNE
KOHJIEHCATOPOB.

DHeprus 3apsKEHHOT0 KOHJIEHCATOPA.

JIBM>KEHME 3apsyKEHHOW YaCTULIBI B OJHOPOIHOM 3JIEKTPUUYECKOM TIOJIE.

TexHudyeckne yCTPOMCTBA M TEXHOJOTMYECKUE IMPOLECCHI: AJIEKTPOCKOIL,
ANEKTPOMETpP, DJEKTPOCTaTUUECKass 3alluTa, 3a3eMJIEHHE BIIEKTPOIpPHUOOpPOB,
KOHJIeHCaTophl, reHepaTop Ban ne ['paada.

Jemoncmpayuu.

Y CTpONCTBO U IIPUHIMUIT JEUCTBUS DIEKTPOMETPA.

DIEKTPUYECKOE T10JIE 3aPsIKEHHBIX IAPUKOB.

DIEKTPUYECKOE TI0JIE IBYX 3aPSKEHHBIX IJIACTHH.

Mopgensb anekTpoctaTudeckoro reaeparopa (Ban ne ['paada).

[TpoBOJTHUKH B 3JIEKTPUYECKOM TIOJIE.

DneKTpocTaTuyecKas 3anuTa.

YCTpOMCTBO U IEMCTBUE KOHIEHCATOPA ITOCTOSIHHOW U MEPEMEHHON EMKOCTH.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUJIOCKOI0 KOHAEHCAaTOpa OT IUIOLIAH
IUIACTUH, PACCTOSIHUS MEXK1Y HUMH U TUDJIEKTPHUUECKON TPOHUIIAEMOCTH.

DHeprus 3IEKTPUUECKOr0 MOJIS 3apsSKEHHOTO KOHAEHCAaTopa.

3apsiika U pa3psaiKa KOHJIEHCATOpa YEpe3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomol, npaKmuKym.

OueHka cuj B3auMOJAECHCTBHS 3apSyKEHHBIX TEJ.

HaGmronenne npeBpailieHus: SHEPTUH 3apsHKEHHOT0 KOHIEHCATOPa B YHEPTHUIO
U3JIy4EHUs1 CBETOIHO/IA.

N3ydenune nporekanus Toka B LENH, COAEPKAIEH KOHAECHCATOP.

Pacnpenenenne pasHoCTH IIOTEHIIMAJIOB (HampspKEeHUs ) npu
MIOCJIEIOBATENILHOM COCIMHEHUU KOHJIEHCATOPOB.

HccenenoBanue paspsiaa KOHAECHCATOPA 4€pe3 pe3UCTOp.

Tema 2. Illocmoannstiit 31eKmpuiecKuii mok.

Cuia toka. IlocTossHHBIN TOK.

VYcioBus CyleCTBOBAaHHS MOCTOSSHHOTO 3JIEKTPUUYECKOrO0 TOKa. McTouHukum
toka. Hanpsixxenue U u DJ1C é.

3akon Oma [ yyacTKa IeTH.

DneKTpu4ecKoe CONPOTHBIICHUE. 3aBUCHUMOCTD COIIPOTHUBIICHUS
OJHOPOJHOrO TMPOBOJHUKA OT €ro JJWHBI M IUIOIIAAW MNONEPEYHOTO CEUYCHMUS.
Y nenbHOE CONPOTHUBIIEHUE BENIECTBA.
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[TocnenoBaTenbHOE, MapaUICIBHOE, CMEIIAHHOE COEAUHEHUE MPOBOJHUKOB.
Pacuér pa3BeTBNEHHBIX AnekTpuyeckux nenei. [Ipasuna Kupxroda.

Pabota snextpuueckoro Toka. 3akoH /xoyns—Jlenua.

MOIIHOCTh 3JIEKTPUYECKOr0 TOKa. TeruioBass MOIIHOCTb, BBIAENSEMas Ha
pe3ucTope.

OJIC m BHYTpEHHEE CONPOTUBICHUE HCTOYHHUKA TOKa. 3akoH Oma g
MOJTHOM  (3aMKHYTOM) DJICKTpUYECKOW I1enmu. MOIIHOCTh HUCTOYHHMKA TOKA.
Kopotkoe 3ambikanue.

Konpaencarop B 11enu nocTossHHOTO TOKA.

TexHuueckue yCTpOMCTBA W TEXHOJOTHMYECKHE TIPOLIECCHI: aMIEPMETP,
BOJILTMETP, PEOCTAT, CYETUUK IEKTPUUECKOU SHEPTUH.

Jemoncmpayuu.

N3Mepenne cuiibl TOKa U HaNpsIKEHUS.

HccnenoBanne 3aBUCMMOCTH CWJIBI TOKA OT HANPSXKEHUSA JJIs1 PE3UCTOPA,
JlaMIIbl HAKAJIMBAHUS U CBETOMOA.

3aBUCUMOCTh COTPOTHUBIICHUS HWIMHAPUYECKUX TMPOBOJHUKOB OT JJIMHBI,
IO TIONIEPEYHOr0 CEYEHUS U MaTepuara.

HccnenoBanne 3aBUCUMOCTH CUJIbI TOKA OT COMPOTUBIICHUS TTPU MOCTOSIHHOM
HaIPSKEHHUU.

[Tpsamoe uzmepenue I/IC. KopoTkoe 3amMbIKkaHUE raJIbBAHUYECKOTO JIEMEHTA
U OLIEHKA BHYTPEHHETO COMPOTUBIIEHUS.

Crnioco0Osl coenMHEHUsT UCTOYHUKOB Toka, D/[C GaTapeil.

HccnenoBanne pazHOCTU MOTEHLUHUATIOB MEXAY MOJIOCAMU HCTOYHHKA TOKa
OT CHJIBI TOKA B LIETIH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne cMEMIaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenue yaenbHOro COnpoOTUBICHUS TPOBOJHUKOB.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA OT HANpPSKEHUS JJISI JIAMIIBI
HaKaJIMBaHUSI.

VYBenuueHue npenesia U3MEpeHUs aMmIepMerpa (BoJIbTMETPA).

MN3mepenne DJIC 1 BHYTPEHHETO CONMPOTUBIICHHUS HCTOYHHUKA TOKA.

UccnenoBanne 3aBucumoctd DJIC raapBaHUYECKOTO 3JIEMEHTa OT BPEMEHU
MIPU KOPOTKOM 3aMbIKaHHH.

NccnenoBanne pazHOCTH MOTEHLUHMATIOB MEXIY MOJIOCAMU HCTOYHHKA TOKa
OT CHJIBI TOKA B LIETIH.

HccnenoBanne 3aBUCHMOCTH MOJIE3HOM MOIIHOCTH MCTOYHHMKA TOKA OT CHJIBI
TOKA.

Tema 3. Toku ¢ paznuunvix cpeoax.

DOneKTpuyeckass MPOBOAUMOCTh  PA3JIMYHBIX  BEIIECTB.  DJIEKTPOHHAs
MPOBOJAMMOCTh TBEPABIX METAIJIOB. 3aBUCHUMOCTh COINPOTUBIEHHSI METAUIOB OT
Temrepatypbl. CBEpXIIPOBOJIUMOCTb.

DIIEKTPUYECKUN TOK B BaKyyMme. CBOMCTBA 3JIEKTPOHHBIX yYKOB.
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[TonynpoBogHUKWU. CobOcTBeHHas 151 pUMECHas MPOBOJUMOCTD
noynpoBoAHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBoAHUKOBBIE TPUOOPHI.

DJIEKTPUUYECKUN TOK B JJIEKTPOJUTAX. DJIEKTPOIUTHYECKAS AUCCOLMAIMS.
DnekTponus. 3akoHbl Papajes A FAEKTPOIU3a.

DIIEKTpUUYECKU TOK B Ta3zax. CaMOCTOSATENbHBIM M HECAMOCTOSATEIbHBIN
pa3psa. PaznuyHble TUIIBI CAMOCTOATENIBHOTO paspsaa. Monuus. I1nazma.

TexHuyeckue yCTpOMCTBA M IPAKTUUYECKOE MPUMEHEHUE: Ta3opaspsiaHble
JIAMIIbl, DJICKTPOHHO-JIydeBasi TpyOKa, MOIYNPOBOJHUKOBBIE MPUOOPHI: JTUOJ,
TpaH3ucCTOp, (OTOMUOJ, CBETOAMOJ, TallbBaHUKa, padUHUPOBAHUE MEH,
BBITIJIABKA AJIFOMUHUS, SJICKTPOHHAS] MUKPOCKOIUSI.

Jemoncmpayuu.

3aBUCUMOCTb COIPOTUBJICHUSI METAJUIOB OT TEMIEPATYPHI.

IIpoBOAUMOCTB 3JIEKTPOJIUTOB.

3akoHbI 351ekTpoausa Papanes.

HckpoBoii paspsa U NPOBOJAUMOCTb BO31yXa.

CpaBHeHME TPOBOJIUMOCTH METAJIIOB U MTOJTYIPOBOJHUKOB.

OIHOCTOPOHHSS TPOBOJUMOCTD JUOJA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HaGmronenue snexktposnusa.

N3mepenue 3apsiia OJHOBAJIECHTHOTO UOHA.

HccnenoBanne  3aBUCUMOCTH  CONPOTHUBIICHUS  TEPMOpPE3UCTOpA  OT
TEMIIEPATYPBHI.

CHsTHE BOIBT-aMIIEPHON XapaKTEPUCTUKHU JUOAA.

DOU3NYeCKUN MPAKTUKYM.

CrniocoObl u3Mepenus pU3NYeCKUX BEIUYUH C UCIOIH30BAHUEM aHAJIOTOBBIX
U IU(PPOBBIX U3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX JTATYUKOBBIX CHUCTEM.
AOGCOIOTHBIE M OTHOCUTEIIbHBIE TTOTPEIIHOCTH U3MEPEHUN (DU3UUECKUX BEIIMYHUH.
OrneHka rpaHuIl OrPEIIHOCTEMN.

[IpoBeneHne KOCBEHHBIX HU3MEPECHUM, HCCIEJOBAHUM  3aBUCUMOCTEU
bU3UYeCKUX BEIWYWH, MPOBEpPKa MPEIJI0KEHHBIX THUIOTe3 (BBIOOpP W3 padoT,
ONMCAaHHBIX B  TEMATHYECKUX  pa3leliax «YUYEHUYECKUHM  SKCICPHUMEHT,
nabopaTopHbIe paOOThI, MPAKTHKYM).

MexnpeaMeTHbIe CBSI3H.

N3yuenue kypca ¢usuku yroyonéaHoro ypoBHs B 10 kmacce
OCYILIECTBIIAETCS C YUETOM COAEPKATEIBbHBIX MEXIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTUKH, OMOJIOTHH, XUMUHU, Teorpaduu U TEXHOJIOTHH.

Meosicnpeomemmnole noHAmMUA, C6A3AHHbBIE C UIYUEHUEM MEMO006 HAYUHO20
nO3HAHUA: SBIICHWE, HAay4YHbIH (HakT, rumote3a, (pu3mdeckas BEIWYMHA, 3aKOH,
TEeOpHsi, HAOIIOJEHUE, SKCIEPUMEHT, MOJEIUPOBAHUE, MOJEIb, HU3MEPECHHUE,
MOTPENTHOCTH U3MEPEHUM, U3MEPUTEIbHBIE TPUOOPHI, I POBast 1a00paTOpHs.

Mamemamuxka: penieHne cucTteMbl ypaBHeHWi. JlunelHas ¢yHKIUA,
napabouia, runepOosa, ux rpadukud U cBoicTBa. TpUTrOHOMETpUUECKUE (PYHKIIMHU:
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CHUHYC, KOCHHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUT'OHOMETPHUYECKOE TOXKIECTBO.
BekTopsl 1 UX MPOEKIMU HA OCU KOOPJAWHAT, CII0KEHUE BEKTOPOB.

buonozua: mexannueckoe NBIXKEHHE B KUBOHM mpupoae, nuddysusi, ocmoc,
TEIJIOOOMEH JKMBBIX OPraHM3MOB, TEIJIOBOE 3arpsi3HEHHE OKPYKAIOIIEH Cpessbl,
yTUIM3alUsl OUMOOPTraHMYECKOr0 TOIUIMBA [UIsl BBIPAOOTKU  «TEIJIOBOM» H
AIEKTPOIHEPTUHU, TOBEPXHOCTHOE HATSHKEHUE U KalUJUISIPHBIE SIBJICHUS B IPUPOJIE,
ANEKTPUUECKHE SIBJICHUS B )KMBOU MPUPOIE.

Xumua: JTUCKPETHOE CTPOECHUE BELIECTBA, CTPOCHUE ATOMOB M MOJIEKYII,
MOJb BEIIECTBA, MOJSpPHAs Macca, IOJIyYEeHHE HaHOMATEPHAIOB, TEIIOBBIE
CBOMCTBA TBEPABIX TEJ, KUIAKOCTEU U Ta30B, KUIAKHE KPUCTAJUIbI, SJIEKTPUUECKUE
CBOMCTBA METAJIJIOB, JEKTPOJIUTHYECKAS] JUCCOLMALINS, TAIbBAHNUKA, dJIEKTPOHHAS
MUKPOCKOTMHUSI.

TI'eozpaghus: BnaxxHOCTH BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonocua: npeoOpa3zoBaHue IABUKEHUN C UCIOJb30BAaHMEM MEXAHH3MOB,
yu4€T CyXOro M J>KHJIKOrO TpPEHHS B TEXHUKE, CTAaTUYECKHUE KOHCTPYKIIMH
(KpOHIITENH, peméryaTble KOHCTPYKIMHU), HCIOJb30BAHUE 3aKOHOB COXPAHECHMS
MEXaHMKH B TEXHUKE (TMPOCKON, BOJOMET U APYTUE), IBUraTedb BHYTPEHHETO
cropanusi, nmaposasi TypOuHa, ObBITOBOM XOJOJIUIBHUK, KOHAUIIMOHEP, TEXHOJIOTUHU
NOJIyYEHUSI COBPEMEHHBIX MAaTEpUajoB, B TOM YHUCJIE HAaHOMATEpPUAIOB, H
HAHOTEXHOJIOTHH, JJIEKTPOCTATUYECKasl 3alluTa, 3a3eMJICHUE 3JIEKTPONpPHOOpPOB,
ra3opaspsAHble JIAMIIbI, [TOJIyTIPOBOJHUKOBBIE IPUOOPHI, rajbBaHHKA.

11 KIJACC

Paznen 4. JinekTpoauHaAMHUKA.

Tema 4. Mazcnummnoe nose.

B3anmojelicTBUE TMOCTOSHHBIX MAarHUTOB M IMPOBOJAHUKOB C TOKOM.
MarnutHoe mosie. BekTop MarHMTHOM WHAYKOMH. [IpuHOMN Cynepno3uuuun
MAarHUTHBIX MOJIEH. JIMNHUA MarHUTHOW UHYKIIHAH.

MarnutHoe 1oJie MPOBOJAHUKA C TOKOM (IPSIMOTO IMPOBOJHMKA, KaTyIIKH U
KpyroBoro Butka). OneIT Jpcrena.

Cunia AMmrnepa, €€ HanpaBJI€HUE U MOJYJIb.

Cuina Jlopenua, €€ HanpaBiI€eHUE U MOJyJb. JIBUYKEHUE 3apSyKEHHOW YaCTULIbI
B OJTHOPOJTHOM MarHuTHOM I1oje. PaGoTa cunsl JlopeHma.

MarnautHoe nosne B Beuiectse. DeppoMarHeTUKH, napa- U THAMarHeTUKH.

TexHnueckue YCTpOWCTBA M TEXHOJOTMYECKHE IPOLECCHI: INPUMEHEHUE

MTOCTOSIHHBIX MAarHuTOB, 3JIEKTPOMAarHUTOB, TeCTeP-MYJIbTUMETD,
3JIEKTpOJIBUTATENb IKOOU, YCKOPUTENIU dJIEMEHTAPHBIX YACTHUII.
Jemoncmpauuu.

Kaptnna  7uHWMKA  WHAYKOMA  MAarHUTHOTO  MOJISI  ITOJOCOBOTO U
ITOAKOBOOOPA3HOTO IMMOCTOSTHHBIX MAarHUTOB.

Kaprrna nuHMA MarHUTHOM UHIYKIUM TTOJIS JJIMHHOTO MPSIMOTO MPOBOJHUKA
1 3aMKHYTOT'O KOJIBIIEBOTO MPOBOIHMUKA, KATYIIIKH C TOKOM.
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B3aumopenicteue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

HaGmonenue nBuxkeHUs My4yka 3JIEKTPOHOB B MArHUTHOM TIOJIE.

[TpyHIMIT JEUCTBUSA BIIEKTPOU3IMEPUTEITBHOTO npudopa
MAarHUTORJIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxkcnepumenm, nadopamopmsie padbomol, NPaKmMuKym.

HccnenoBanre MarHuTHOTO MOJISL MOCTOSIHHBIX MArHUTOB.

HccnenoBanue cBOWCTB eppOMarHeTUKOB.

UccnenoBanue AeUCTBUS MOCTOSIHHOIO MAarHUTa HA PAaMKYy C TOKOM.

N3mepenne cuiibl Amnepa.

N3ydenune 3aBUCMMOCTH CUJIbI AMIIEpa OT CUJIBI TOKA.

OrnpeneneHne MarHUTHOM MHAYKIIMM HA OCHOBE U3MEPEHUSI CUJIbI AMIepa.

Tema 5. dnekmpomacHumnan uHOYKYUsL.

SlBneHne BIIEKTPOMAarHUTHOW MHAYKOMHU. [lOoTOK BEKTOpa MArHUTHOM
uHaykiuu. OJIC uMHAyKUMHU. 3aKOH DJJIEKTPOMArHUTHOM wuHAyKuuu Dapanes.
Buxpesoe anexkrpuueckoe nose. Toku Dyko.

OJIC uHAYKIUM B TPOBOJHUKE, JIBUKYIIEMCS B OJHOPOAHOM MArHUTHOM
noJie.

[Ipasuiio Jlenua.

NuayktuBHOoCTh. Karylika HMHAYKTUBHOCTH B IENH IMOCTOSSHHOTO TOKAa.
Arnenune camonHaykuuu. IJC caMOMHIYKIUU.

DHEPrusi MAarHUTHOTO MOJIS KaTYIIKK C TOKOM.

DJIEKTPOMAarHUuTHOE TOJIE.

TexHU4YecKne yYCTPOMCTBA U TEXHOJOTHYECKHE ITPOLECCH: MHAYKIIMOHHAS
1€4b, COJICHOM/I, 3alIUTA OT AJIEKTPU3ALUMU TEJI NMPU ABUKECHUU B MArHUTHOM IIOJIE
3eMIu.

Jemoncmpauuu.

HaGmronenue siBjeHUs 371€KTPOMAarHUTHOW MHIYKITUH.

UccnenoBanne 3aBucuMocTd JIJC HMHAYKIMU OT CKOPOCTH HM3MEHEHUS
MarHuTHOTO MOTOKA.

IIpaBuno Jlenua.

[Tamenne MarauTa B aJIOMHHUEBOM (MEIHOW) TpyOe.

SIBneHre caMOMHIYKIIHH.

UccnenoBanne 3aBucumoctd IIC caMOMHAYKIIMU OT CKOPOCTHU MU3MEHEHUS
CHUJIbI TOKA B LCIIH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HccnenoBanue sSBICHUS 3JIEKTPOMArHUTHON MHIYKIUU.

OnpeneneHne MHIYKIUY BUXPEBOTO MATHUTHOTO TOJIA.

HccnenoBanue sSBICHUS CAMOMHIYKIIHAH.

COopka Moienu JIEKTPOMArHUTHOTO TeHEPaTopa.

Pa3nen 5. KosieOanusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koiedanus.
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Konebarenbhas cucrema. CBOOOIHBIE KOJIEOAHUS.

IMapmonunueckue konebanus. Kunematuueckoe U JUHAMHYECKOE OMHUCAHUE.
DHepreTuYecKoe ONMMCaHuEe (3aKOH COXPaHEHMs] MEXaHWYeCKoW 3Hepruu). BeiBox
JUHAMHYECKOTO OMUCAHMS TAPMOHHYECKUX KOJIEOAHUM M3 UX SHEPreTUYECKOro U
KMHEMATUYECKOTO OTTMCAHUS.

Amrutyna u ¢asza konebanuil. CBs3b aMIUIUTYAbl KOJIEOAHUNW HCXOIHOM
BEJIMYMHBI C aMIUTUTYJaMU KoJieOaHUM €€ CKOPOCTU U YCKOPEHHUS.

Ilepuon u uwactora konebanuit. Ilepuon Manbix CBOOOJTHBIX KoJeOaHUU
MareMaTH4ecKoro MasitHuka. Ilepuwon cBOOOAHBIX KoOJI€OAHUI TIPY>KUHHOTO
MasTHUKA.

[TonsiTue o 3aryxaromux Konedbanusix. BeiHyX1eHHbIe KoyieOanus. Pe3onanc.
Pe3onancunas xpuBas. BiusHue 3aryxaHus Ha BHJ PE30HAHCHOW KPHUBOM.
ABTOKOJIEOaHMUS.

TexHu4eckue ycTpoHCTBa W TEXHOJOTUUYECKHE MPOIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIE HHCTPYMEHTBI, cericmorpad.

Jemoncmpayuu.

3anuck KoJaebaTeIbHOTO JIBIKCHUS.

HaGmronenne He3aBUCUMOCTH TIeproa MallbIX KOJeOaHU Ipy3a Ha HUTH OT
aAMILTUTY/IBI.

HccnenoBanue 3aTyxaronux KojaeOaHuil 1 3aBUCUMOCTH MEPUOJIa CBOOOTHBIX
KoJieOaHUN OT COMPOTUBIICHHUS.

HccnenoBanne koiiebaHWN Tpy3a Ha MACCHUBHOM TMPYXHHE C IIEJIBIO
dbopMupoBaHUs peICTaBICHUN 00 UIeaTbHON MOJIETH Py KUHHOTO MasiTHUKA.

3aKOH COXpaHEHHUS SHEPTUH MPHU KOJeOaHUIX IPpy3a Ha MPYKUHE.

HccnenoBanue BHIHYKICHHBIX KOJICOaHUM.

Hab6monenue peonanca.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenue mnepuoma CBOOOTHBIX KOJEOAHWUW HUTSAHOTO W TPYKHHHOTO
MasTHUKOB.

N3yuenue 3aKOHOB JBMKEHUS Tea B X0J€ KoeOaHuii Ha yIpyroM MojBece.

N3ydeHne nBUKEHUSI HUTSIHOTO MasiTHUKA.

[IpeoGpa3oBanue SHEPTUN B IPYKMHHOM MAasITHHKE.

NccnenoBanne yObIBaHUS aMIUTUTYIbl 3aTYXaIOIMINX KOJIEOaHHIA.

HccnenoBanne BHIHYKICHHBIX KOJICOaHUT.

Tema 2. dnekmpomazHumHusle Koj1edaAHUA.

Konebarenbubiit  koHTYp. CBOOOIHBIE JJIEKTPOMAarHUTHBIC KOJCOAHWS B
uaeanbHoM KosiebatenbHOM KoHType. Dopmyna Tomcona. CBA3b aMIUIUTY/IbI
3apsiia KOHAEHCATOpa C aMIUIUTYI0M CUJIbI TOKa B KOJIe0aTeTbHOM KOHTYpE.

3aKOH COXpaHEHHUS SHEPTHH B HICATLHOM KOJIe0aTeIbHOM KOHTYPE.

3aryxaroiiue AIEKTPOMArHUTHBIE KoJIeOaHwmsl. BoinyxaeHHbIE
AJIEKTPOMArHUTHbIE KOJeOaHusl.
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IlepemenHblii TOK. MOIIHOCTP NEPEMEHHOrO TOKA. AMIUIMTYIHOE U
JCUCTBYIOIIEE 3HAUYCHHE CUJIbl TOKAa M HANpSDHKEHUS NOpH pazaudyHor ¢dopme
3aBUCHMOCTH IIEPEMEHHOTO TOKA OT BPEMEHH.

CuHyconIanbHbIi NEPEMEHHBIM TOK. Pe3ucTop, KOHIEHCATOp M KaTyllKa
MHIYKTUBHOCTH B LEMM CUHYCOWJAIBHOIO NEPEMEHHOIO TOKAa. PE30HAaHC TOKOB.
Pe3oHaHC HapsKEHUN.

Wneanbusiii  Tpanchopmatop. IlpomsBoacTBo, mnepepadya M MOTpeOIeHHE
AJIEKTPUYECKOU SHEPTUMU.

OKOJIOTUYECKHE PHUCKH IIPU IPOU3BOJACTBE 3JEKTpo3Hepruu. KynbTypa
UCITOJIB30BAHUS AJIEKTPOIHEPTUH B TOBCEIHEBHOM )KU3HH.

TexHuueckne ycTpoHCTBAa M TEXHOJOTMUYECKHE MPOLECCHI: dJIEKTPUUECKUN
3BOHOK, T€HEPATOP NEPEMEHHOIO TOKA, JIMHUU AJIEKTPONEPEIAY.

Jemoncmpayuu.

CB0OOIHBIE AJIEKTPOMArHUTHBIE KOJIEOAHMUSI.

3aBUCUMOCTb YaCTOThI CBOOOAHBIX KOJIEOAHUN OT UHAYKTUBHOCTH U EMKOCTHU
KOHTYpA.

OcuumiorpaMMbl JIEKTPOMAarHUTHBIX KOJIEOaHHIA.

['eneparop He3aTyxaroUMX JIEKTPOMArHUTHBIX KOJIEOaHUH.

Mogenb 3JIEKTPOMarHuTHOrO TeHeEpaTopa.

BrinyX/1IeHHbIE CUHYCOUAAIbHBIEC KOJIEOAHUS.

Pesucrop, karymka MHIYKTMBHOCTH M KOHACHCATOP B LENU IIEPEMEHHOIO
TOKA.

Pe3sonanc npu 1mocinenoBaTEeIbHOM COCAMHEHUM PE3UCTOpa, KaTYIIKU
UHIYKTUBHOCTH U KOHJEHCATOpA.

YCcTpoicTBO M IPUHIIUIT ISUCTBUS TpaHCc(opMarTopa.

Mogens JIMHUY 3JIEKTPOIIEPEIaUn.

Yuenuueckuii sxcnepumenm, nadvopamopnvie padomot, npaKmuKym.

Nzyuenne Tpancdopmaropa.

HccenenoBannue INMEpEeMEHHOIO TOKAa 4epe3 IOCIEAOBATEIIbHO COCIUHEHHBIE
KOHJICHCATOP, KAaTyLIKY U PE3UCTOP.

Habmronenme 31eKTpOMarHuTHOTO pe30HaHca.

HccnenoBanue pabOThl MCTOYHUKOB CBETA B LIEMH IEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmpoMaZHUMHbIE 60IHbL.

MexaHnueckue BOJIHBI, YCIOBUSA MX pacnpoctpaHeHus. Ilomepeunsie u
IIPONOJBHBIE BOJNHBL. llepuonx, CKOpOCTH pacnpoCTpaHEHWs W JJIMHA BOJIHBIL.
CBoiicTBa MEXaHMUYECKHUX BOJH: OTpPaXCHHE, MpeIOMIICHHE, HHTepPEpEeHLUs H
TudpaKIus.

3Byk. CxopocThb 3ByKa. ' poMKkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

[IIymoBOE€ 3arpsA3HEHHE OKPYKAIOIIEU CPEIbI.

DONEeKTPOMAarHUTHBIE BOJHBL. Y CIOBUS U3IYYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anMuas opueHTanus BEKTOPOB B 3JIEKTPOMAarHUTHON BOJIHE.

CBolicTBa  JJIEKTPOMATHUTHBIX  BOJH:  OTPa)X€HHE,  IIPEIOMIICHHE,
noJisipu3anusi, THTeppepeHuus u TuPppaxuus.
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[[Ixkana »nEeKTPOMAarHUTHBIX BOJH. [[puMeHEHHE 3IEKTPOMAarHuTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHIMIIBI paIUOCBA3U U TelneBUACHU. Panunonokanys.

DIIEKTPOMATrHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

TexHnueckue yCTpOHCTBA M MNPAKTHUUYECKOE MPUMEHEHHUE: MY3bIKaJIbHbIC
MHCTPYMEHTBI, pajap, paauonpuéMHUK, TeJIEBU30p, aHTeHHa, Tenedon, CBY-neus,
yJIBTPa3BYKOBAasl TMATHOCTUKA B TEXHUKE U MEJIUIIMHE.

Jemoncmpayuu.

OO6pa3zoBaHue U paclpoCTpaHEHUE MONEPEYHBIX U MTPOOJIBHBIX BOJIH.

Konebiomeecs Teno Kak UICTOYHHUK 3BYKa.

3aBUCHUMOCTD JIJIMHBI BOJTHBI OT YaCTOThI KOJICOAHUIA.

HaGmonenue oTpaxkeHus ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

HaGmonenue natepdepeniiuu u 1ugpakiiu MEXaHUMIECKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CBoiicTBa ylIbTpa3ByKa U €ro NpUMEHEHUE.

HaGmronenne cBSI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJOH H
4aCTOTOU KOJIeOaHM.

HccnenoBanue CBOMCTB  DJJIEKTPOMATHUTHBIX  BOJH: OTpakeHHUE,
peJIoMJICHHE, MOJspu3aus, 1udpakius, nHTepdepeHIIus.

Oo6HapyxeHue nHPpPaKpacHOro U yIbTpa(hroIeTOBOrO U3TyUEHUH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomul, npaKkmuKym.

N3ydyenne napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydenune pacupocTpaHeHus 3ByKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssmosHEHOE paclpOCTpaHEHUE CBETA B OAHOPOJIHOU cpexe. Jlyu cBera.
To4euHbI HCTOYHUK CBETA.

OtpaxxeHue cBeTa. 3aKOHBI oTpaxkeHusi cBeta. [locTpoeHue nzobOpaxkeHuil B
riockoM 3epkaiie. Cepudeckue 3epkaa.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIIEHUS cBeTa. AOCOMIOTHBIN MOKa3aTENb
npenoMiieHus. OTHOCUTENbHBIN MOKa3aTeNb npeaoMiieHus. [[oCTOSHCTBO YaCTOTHI
CBETa M COOTHOLICHHWE JUIMH BOJH IPU IEPEX0JE MOHOXPOMATHYECKOIO CBETA
yepes rpaHully pa3jielia IByX ONTUYECKUX CPEX.

Xon nyueir B mpusme. lucnepcus cBera. CIOXKHBIA COCTaB OE€JIOro CBETA.
[IBer.

[Tonnoe BHyTpeHHee oTpaxeHue. lIpenenpHblid yroyl MoJHOro BHYTPEHHETO
OTPAXKEHUS.

ColOuparomue # pacceWBaromue JuH3bBL. ToHKas JuH3a. DokycHoe
pPacCTOSIHME ¥ ONTHYECKass CWIa TOHKOW JMH3BI. 3aBUCUMOCTH (HOKYCHOTO
PACCTOSIHHSI TOHKOW C(HEpUYeCKOW JTUH3BI OT €€ TEOMETPHUH U OTHOCHUTEIHHOTO
[OKa3aTess MPEJIOMIICHHUS.

dopmyna TOHKOW JIMH3bL. Y BEJIMYEHHE, JABAEMOE JINH30M.
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Xon Jiyya, MPOLIEAIIEr0 JUH3Y NOJ ITPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
ontuyeckoi ocu. IlocTpoeHune wu300pakeHUl TOYKM U OTpe3Ka NpsMOiMl B
COOMPAIONINX U PACCEUBAIOIINX JTUH3aX U UX CUCTEMAaX.

Onrtuueckue npubopel. Paspemiaromasi crnocooHocTh. ['1a3 Kak onTuyeckas
cucTema.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKOU ONITUKH.

BonnoBass ontuka. Wnatepdepenuuss cBera. KorepeHTHbIE HCTOUYHMKHU.
VYcnoBuss HaOmOIEHUS MAaKCUMyMOB W MHHUMYMOB B HHTEp(EpEHIITMOHHOMN
KapTUHE OT JBYX KOTEPEHTHBIX HCTOYHHKOB. [IpuMepnl KilaccMUeCKUX
UHTEPHEPEHIIMOHHBIX CXEM.

HNudpakmus cBera. JudpakuronHas pemérka. YcaoBue HaOIIOACHUS
IJIaBHBIX ~MAakKCUMYMOB TIpM  MaJ€HUM MOHOXPOMATHYECKOIO CBETa Ha
TU(PaKIMOHHYIO PEHIETKY.

ITonspusanus ceera.

TexHuueckue yCTpOMCTBA W TEXHOJIOTMYECKHE TMPOILIECCHI: OYKH, JIyIa,
nepuckor, (oroanmnapat, MUKPOCKOIN, MPOCKIIMOHHBIN ammapaT, MPOCBETICHUE
OTITHKH, BOJIOKOHHAsI ONTHKA, TU(PaKIIMOHHAS pelIETKa.

Jemoncmpayuu.

3aKOHbI OTPa’KEHUSI CBETA.

HccnenoBanue npeaomieHus CBETa.

HaGmroneHre moiaHoro BHyTPEHHEro OTpakeHus. Mojienb CBETOBOIA.

HccnenoBaHnne xoJa CBETOBBIX NIYYKOB 4epe3  IUIOCKOMApaJLIEIbHYIO
IUTACTUHY U TIPU3MY.

HccnenoBanuie cBOWCTB M300paxKeHUI B JIMH3AX.

Mogenn MUKpPOCKOIIa, TeJIECKOoa.

Ha6monenne naTepdepeHnm cBera.

HaGmronenne BETOB TOHKUX IMIEHOK.

HaGmonenune nudpakiuum cBera.

N3ydenne nudpakiiMOHHONW PEMIETKH.

Ha6monenne nudpakiimiOHHOTO CIIEKTpA.

HaGmonenne nucrnepcuu cBera.

HaGmronenne monsipu3anuu cBeTa.

[IpuMeHeHue NONSIPOUIOB ISl U3YUEHUS MEXaHUYECKUX HAMPSKEHUH.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaoi, npaKmuKym.

N3Mmepenue nokasarens NpeoMIICHUS CTEKJIA.

HccnenoBanne 3aBUCUMOCTH (DOKYCHOTO pacCTOSHUS OT BemiecTBa (Ha
pUMepe KUJIKUX JTUH3).

N3mepenune GoKycHOro pacCTOSHUS PACCEUBAIOIINX JIMH3.

[TonyueHnne n300pakeHUsI B CUCTEME U3 IUIOCKOTO 3€pKasia U JIMH3BI.

[TonyueHnne n300pakeHUsI B CUCTEME U3 JIBYX JIMH3.

KoncTpynpoBaHnue TEIECKONNYECKUX CUCTEM.

HaGmonenue nudpakunu, THTEpPEPEHIUN U HOJSIPU3AIUU CBETA.

N3ydenue nossipuzanuu cBeTa, OTPAXKEHHOTO OT MOBEPXHOCTHU AUAICKTPHUKA.
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N3ydenne uaTEpPEpeHINN JTA3€PHOTO U3TYUYCHUS HA JIBYX IIIEJISIX.

HaGmronenue nucnepcum.

HaGmonenue u uccnenoBanue AudpakimOHHOTO CIIEKTpa.

HN3mepenne nivHbl CBETOBOU BOJIHBI.

[TonyueHue criekTpa U3JIy4YEHHUs CBETOAMOJA MPHU MOMOUIU TUPPAKIIUOHHON
PELIETKU.

Paznen 6. OcHOBBI CrieMAJIBLHON TEOPUU OTHOCUTEIbHOCTH.

['paHnupl  NPUMEHUMOCTHM  KJIACCUYECKOW  MEXaHUKHU. [ToctynaTel
CIIeUAIbHONW TE€OPUU OTHOCUTEIILHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  uHTepBai. [IpeoOpa3zoBanus  JlopeHia.
VYcnosue mnpuunHHOCTA. OTHOCHUTENBHOCTh OJIHOBPEMEHHOCTH. 3aMejjieHUE
BPEMEHH U COKpAIIICHUE JJIUHBI.

DHEprus U UMNYJIbC PEISTUBUCTCKON YACTHUIIBI.

CBs13b MaccChl ¢ SHEPruer U UMITYJIbCOM PENIITUBUCTCKOW YaCTHUIIBI. DHEPTHUS
TIOKOSI.

TexHuveckne yCTpONCTBA U TEXHOJIOTHUYECKHE TPOIIECChI: CITYTHHUKOBHIC
NPUEMHUKH, YCKOPUTENH 3aPSKEHHBIX YaCTHII.

YueHnueckuit SKCIEPUMEHT, J1aO0paTOPHBIE paOOThI, MPAKTUKYM.

OnpenesieHne UMITYJIbCa W DHEPTHM  PEIATHUBUCTCKUX  dacTull (IO
dboTorpadusiMm TPEKOB 3apsIKEHHBIX YACTHUI] B MATHUTHOM TI0JIE).

Pa3nen 7. KBanTtoBasi pusuka.

Tema 1. Kopnyckyaapno-6011060i oyanusm.

PaBHOBecHOE TeruioBoe M3NydeHHE (M3IIydeHHe a0CONIOTHO YEPHOIrO Tena).
3akoH cMeuleHus Buna. I'unore3a [lnanka o kBaHTax.

®oTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

®oroaddext. Onwitel A. I'. CroneroBa. 3akonbl ¢poTodddexra. YpaBHeHue
OiiamreitHa 11t potodaddexra. «KpacHas rpanuna» horodddexra.

JlaBnenne cBeta (B YAcCTHOCTH, JaBJICHHE CBeTa Ha aOCONIOTHO
MOTJIOMIAONIYI0 W a0COJIOTHO OTpakawinyro moBepxHOcTh). OmbiTer II. H.
JleOenena.

BosiHOoBBIE cBONCcTBA yacTul. BosHbl ne bponns. J{nuHa BonHbl ne bpoiuis u
pa3mepbl 00JacTH JIOKAJIM3alUUU JABWXKYIIeics dactunbl. KopmyckynspHo-
BOJIHOBOH Ayanu3Mm. Judpakius >1eKTpoHOB Ha KpHUCTALIaX.

Crnemnduka n3mepennii B Mukpomupe. COOTHOIICHHsI HEOMPEeaeIEHHOCTEN
I'eiizenbepra.

TexHu4eckre YCTpPOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: CIEKTPOMETP,
dotornemeHT, GOTOAATYNK, TYHHENBHBIM MHUKPOCKOT, COJHEYHas Oarapes,
CBETOUO/.

Jemoncmpauuu.

®dotor(pdeKT Ha yCTAaHOBKE ¢ IIMHKOBOM IIJIACTUHOM.

HccnenoBanne 3akoHOB BHenTHETO (hoTodddekra.

UccnenoBanre 3aBUCHMOCTH  CONPOTHUBJIEHUS  MOJYHNPOBOJAHUKOB  OT
OCBEILIEHHOCTH.
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Cseronuon.

Conneunas Oarapes.

Yuenuueckuii sxcnepumenm, nadopamopmsie padbomol, NpaKmMuKym.

UccnenoBanue ¢poTope3ucrtopa.

N3mepenue nocrosiuuol [Inanka Ha ocHOBe uccnenoBanus ¢hotodaddexra.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA YEPE3 CBETOJIMO]T OT HAMPSIAKEHUS.

Tema 2. @u3zuxka amoma.

OnbITHl 1O HKCCIENOBAaHMIO CTPOCHMS aroma. llnaHerapnas Monenbp atoma
Pezepdopna.

[Toctynarel bopa. M3znydyenue u norsomeHue ¢GOTOHOB MPHU MEPEX0/ie aToMa
C OJHOTO YPOBHSI DHEPTUU HA APYTOil.

Bunsl ciektpoB. CrieKTp ypOBHEW 3HEPTUH aTOMa BOJOPOJA.

CnoHTaHHOE M BBIHYXJIECHHOE U3llyueHue ceera. Jlazep.

TexHuueckue yCTpOWCTBA M TEXHOJOTHMYECKUE MPOLECChl: CHEKTPaIbHbIN
aHanu3 (CIEeKTPOCKOIT), J1a3ep, KBAHTOBBIA KOMIBIOTED.

Jemoncmpayuu.

Mogpens onbita Pezepdopaa.

HaGmonenue nuHeyaThiX CIIEKTPOB.

YCTpoicTBO U AEUCTBUE CUETUMKA MOHU3UPYIOIIUX YACTHII.

OnpeneneHue IJIMHBI BOJHBI TA3€PHOTO U3JTyUYEHUS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HaGmonenue muHevaToro crekTpa.

HccnenoBanne CreKTpa pa3peEHHOI0 aTOMapHOrO BOJAOPOJA U U3MEpPEHHUE
nocTostHHOM PunGepra.

Tema 3. Qu3zuxka amomHo20 A0pa u 31eMEHMAPHBLIX YACHUY,.

Hyxnonnast moxens siapa [eiizenOepra—MBanenko. 3apsin siapa. MaccoBoe
yuciio sapa. M30Torsbl.

PanmnoakTuBHOCTE. Anb(da-pacnan. DJIEKTPOHHBIM W TO3UTPOHHBIN Oera-
pacnan. ['amma-usnydeHue.

3aKOH pPaJAMOAKTUBHOIO pacnajaa. PaanoakTUBHBIE H30TOIBI B IPHUPOJIE.
CBoiicTBa MOHU3UPYIOUIETO H3Iy4YeHUs. BiusiHue paJvOaKTUBHOCTH HA >KHUBBIC
opranu3Mebl. EctecTBennbit hoH uznydenus. Jlozumerpusi.

DHeprusi CBSI3M HYKIIOHOB B siipe. Slnepubie cuibl. JedexT maccsl sapa.

Anepusie peakuuu. Jlenenue u cuHtes saep. SAnepusie peakropsl. [Ipodnemsr
YOpPaBIsieMOr0 TEPMOSIAEPHOTO CHUHTE3a. OJKOJOTMYECKHE aCIEKThl Pa3BUTHS
SAIEPHON IHEPIETUKHU.

MeTobl perucTpanyu 1 UCCIEI0BAHUS JIEMEHTAPHBIX YaCTULL.

OyHIaMEHTaJbHbIE B3aMMOJECUCTBHS. bapuoHbBI, ME30HBI W JICOTOHBI.
[IpencraBnenue o CtangaptHoit Mmojenu. KBapk-ritooHHast MOJIeNb aIpOHOB.

®usuka 3a npeaenamu CTaHIapTHOM Mojenu. TéMHas Martepus U TEMHas
JHEprus.

EnunctBO puznueckoil kKapTUHBI MUpA.
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TeXHUYEeCKHUEe YCTPOUCTBA U TEXHOJOTUYECKHUE ITPOLECCHL: JO3UMETP, Kamepa
Bunbcona, saepHblii peakTop, TEPMOSACPHBIA peakTop, aToMHass OomoOa,
MarHUTHO-PE30HAaHCHAs ToMorpadusi.

Yuenuueckuii sxcnepumenm, nabopamopnoie padbomoit, nPAKMUKYM.

HccnenoBanue TpekoB YacTHI] (110 TOTOBBIM (hoTorpadusim).

UccnenoBanue painoakTUBHOTO (OHA C UCIIOJIH30BAHUEM JIO3UMETPA.

N3yuenue normiomeHus: 6eTa-4acTUIl aTIOMUHUEM.

Paszpnen 8. DiieMeHTBHI ACTPOHOMUHM U ACTPO(PU3UKH.

DTtansl pa3BUTHS aCTpOHOMUU. [IpuKIIagHOE U MUPOBO33PEHUECKOE 3HAUCHUE
acTpoHOMHH. [IpUMEHUMOCTh 3aKOHOB (U3UKK IS OOBSACHEHUS TPUPOJIBI
KOCMHUYECKUX OOBEKTOB.

MeTtonbl acTpOHOMUYECKHMX HucciaeqoBaHui. (COBpEMEHHbIE ONTHYECKUE
TEJIECKOIIbI, PAJMOTENIECKOIbI, BHEATMOC(HEpHAast aCTPOHOMHUS.

Bun 3Bé3nHoro nHeba. Co3Be3gusi, sSipKuUe 3BE3NBI, MUIAHETHI, UX BHJIUMOE
JIBIKCHHE.

Conneynas cucrema.

Connie. Conmueunasi akTuBHOCTb. MicTounuk sHepruun CoJiHIla U 3BE3I.

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKU. [[uarpamma «CreKTpalibHBIN Kj1acc —
CBETUMOCTB». 3BE31bl TJIABHOM MOCIEAOBATEIBHOCTU. 3aBHCUMOCTh «Macca —
CBETUMOCTBY» JJIsl 3BE3]] TJIaBHOM IMOCIEN0BAaTEIbHOCTU. BHYyTpEeHHEE CTpOCHHUE
3BE311. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOKACHUU U 3BoJonMU CosHIA U
3BE3/. DTambl )KU3HU 3BE3I.

Muineunbiii I[lyts — Hama I'amaktuka. [lonmoxkenue u aBwkenue CoJiHIIA B
lNanaktuke. Tunel ranakTuk. PaguoranakTuku U kBa3zapbl. YEpHBIE NBIPBI B SApPAX
rajgaKkTUK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66ia. Pazberanue rajakTuk.
Teopust bosibioro B3peiBa. PeMKTOBOE H3ITyUECHUE.

MacmrabHas cTpykrypa Beenennoil. MeTtaraimaktuka.

Hepeménnpie mpo6ieMbl aCTPOHOMUMU.

Yuenuuecxkue naoniooenus.

HaGmronenust 3B€3qHOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIH30BAHUEM
KOMITBIOTEPHBIX MPUIIOKEHUN JIJIST OTIPENeNICHUS MONOXKEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE co03Be3/usi CeBEpHOro MONylIapus U SIPKHE
3BE3MBI.

HaGmonennst B Teneckon JIyHBI, TUIaHET, TYMaHHOCTEH U 3BE3IHBIX
CKOIUICHUH.

Du3nYeCKU MPAKTHKYM.

Croco6b1 m3Mepenns GU3NIECKUX BEIUYHUH C UCIIONH30BAHUEM aHATOTOBBIX
U [UQPPOBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX JTATYUKOBBIX CHUCTEM.
AOGCOIOTHBIE M OTHOCUTEIIBHBIE TIOTPEITHOCTH U3MEPECHUN (DU3UIECKUX BEIIMYHWH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUN, HCCIEAOBAHMM  3aBUCHUMOCTEN
du3MYeCKUX BEIUYMH, MNPOBEpPKA MPEIJI0KEHHBIX rumore3 (BoIOOp U3 padoT,
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OMMCAHHBIX B  TEMAaTUYECKUX  pa3fenax «YUYEHUYECKUH  HKCIEPUMEHT,
nabopaTopHbIe padOThI, MPAKTUKYM).

Oo6o01maouee NOBTOPEHUE.

O6o00uieHne U cucTeMaTH3alus COJEpP KaHUs pa3liesoB Kypca «MexaHHuKay,
«MonexynspHas Qu3uKa U TEPMOJUHAMUKAY, «INEKTpoaAuHaMuKay, «Konedanus
U BOJHBDY, «OCHOBBI CHEUUATBHON TEOPUU OTHOCUTEIBHOCTH», «KBaHTOBas
duznka», « 3IEMEHThl ACTPOHOMHUHU U aCTPOPUIUKI.

Ponr ¢u3ukm w  acTpOHOMUM B DKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COLIMAJILHOM U 3THYECKOU cdepax AesTENbHOCTH YeJIOBeKa, POJib U MECTO (PU3UKU
U ACTPOHOMHH B COBPEMEHHOM HAy4YHOW KapTHHE MHUPA, 3HAYEHUE ONHCATEIHHOM,
CUCTEMATU3UPYIOIe,  OOBSICHUTENbHOM M  MPOTHOCTHYECKOW  (DYHKIMIA
(duznueckoi Teopuu, poiib PU3NUECKON TeoOpuu B (HOPMUPOBAHUM MTPEICTABICHUN
0 ¢u3MUECKOW KapTHUHE MHUPA, MECTO (PU3NYECKON KAPTUHBI MUpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX NIPEICTABICHUIN O PUPO/IE.

MexnpeaMeTHbIe CBA3H.

WN3yuenue kypca ¢usuku yrioyonéHHoro ypoBHs B 11 kmacce
OCYIIECTBIISIETCS] C YYETOM COJIEPKATEIbHBIX MEKIIPEIMETHBIX CBSI3€H C KypcaMu
MaTEeMaTUKU, OMOJIOTUH, XUMUH, Teorpa(uu U TEXHOJIOTHH.

Mejicnpeomemmnsle NOHAMUA,CEAZAHHbBIE C UYUECHUEM MENM 0008 HAYYHO20
no3HanuA: SABIICHUE, HAay4yHbIH (DakT, rumoresa, (pusmyeckas BeIWYMHA, 3aKOH,
TEOpHs, HaONIOEHUE, SKCIEPUMEHT, MOJEIUPOBaHUE, MOJEIb, H3MEpPEHUE,
HOTPELIHOCTH U3MEPEHNH, N3MEpPUTENbHbIE TPUOOPHI, IU(poBast 1abopaTopHsl.

Mamemamuka: peElUICHHWE CUCTEMbl YypaBHEHUH. TpuroHomerpudeckue
(YHKIMH: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXKJECTBO. BEKTOpBI M MX NPOEKIMH Ha OCU KOOPJAMHAT, CIOXKEHUE BEKTOPOB.
[IpousBosHble 3yeMeHTapHBIX (yHKIUNA. [lpu3Haku 1omOOUS TPEYroJBLHUKOB,
ompeieNIeHUE TUIONIAAU TUIOCKUX GUryp U 00bEMa Tel.

Buonozua: >nextpuueckue SIBICHUS B KUBOW NpuUpOeE, KojieOaTelbHbIE
JIBVKEHUS B JKUBOW IPUPOJE, DKOJIOIMYECKUE PHUCKHM IIPU IPOU3BOJCTBE
NEKTPOIHEPTUH,  IEKTPOMArHUTHOE  3arpsi3HEHHE  OKPYKAKOLIEH  Cpelbl,
yJIBTPa3ByKOBasl JMAarHOCTHKAa B MEJIWLMHE, ONTUYECKUE SBICHUS B IKUBOMU
IIPUPOJIE.

Xumusn: CTpOEHUE aTOMOB M MOJIEKYJ, KPUCTAININYECKAsI CTPYKTYpa TBEPIBIX
TEJI, MEXaHU3Mbl O0pa30BaHUS KPUCTAUIMYECKOW PpEMIETKH, CIEKTPaJIbHBIN
aHaIN3.

I'eocpagpua: wmarHutHble TIONIOCA 3€MJIM, 3alleKW MAarHUTHBIX Py,
doTochEMKA 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonozusa: TPUMEHEHHE TIOCTOSSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
ANEeKTpoABUraTeNlb SJKoOU, reHepaTop NMEPEMEHHOI0 TOKA, WHAYKIMOHHAs Ie4b,
JMHUM 3JIEKTpONepeay, 3IEKTPOABUraTeNNb, pajap, paIiuonpuEMHHUK, TEJIEBU30p,
anTeHHa, teiepoH, CBY-meub, yapTpa3ByKOBas JHArHOCTHKA B TEXHHKE,
IIPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTUKA, COJHEUHas OaTapesi, CIIyTHUKOBBIE
NPUEMHUKY, I€pHAs SHEPreTUKA U SKOJIOTMUECKUE aCIIEKThI €€ Pa3BUTHS.
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IIJTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA I[TPOI' PAMMABI 110 ®U3UKE
HA VYPOBHE CPEJIHEI'O OBHIEI'O OBPA3OBAHMAJIMYHOCTHBIE
PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE Ppe3yJbTAThl OCBOCHUSI Yy4yeOHoro mnpeaMera «Duszukan
JIOJKHBI OTPakaTh TOTOBHOCTH U CIIOCOOHOCTh 00YUYarOIIUXCSl PYKOBOJCTBOBATHCS
chopMUPOBAaHHOW BHYTPEHHEW TMO3UIMEH JHUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAJAUIIMOHHBIM ILIEHHOCTSIM POCCHUHCKOTO OOIIECTBA, PACIIUPEHUE >KU3HEHHOTO
ONbITa M OMbITA JIESITEILHOCTH B MPOILIECCE peai3allMi OCHOBHBIX HaIpaBJICHUMN
BOCIIUTATEIbHOU IESATEIBHOCTH, B TOM UHCJIE B YACTHU:

rPa’KIaHCKOTOBOCITUTAHUSA:

e CcPOPMHUPOBAHHOCTh TPAXKIAHCKOW  MO3UIMU  OOydYalolerocss  Kak
AKTUBHOT'O U OTBETCTBEHHOTO WJIEHA POCCUMCKOTO OOIIECTRA;

e TMPUHITHE TPATUIUOHHBIX OOIICYEIIOBEYECKUX T'YMAHUCTHYECKUX H
JEMOKPaTUUECKUX LIEHHOCTEH;

e TOTOBHOCTH BECTH COBMECTHYIO JICSITEILHOCTh B MHTEPECAX IPAkKIAHCKOTO
oOlecTBa, y4yacTBOBaTh B CaMOYIpaBICHUHM B 00pa3oBaTebHOU
OpraHu3aluu;

e YMEHHE B3aUMOJECHCTBOBAaTh C  COLUMAJIbHBIMA  HWHCTUTYTaMH B
COOTBETCTBHH C UX QYHKIUIAMH U Ha3HAUCHUEM;

e TOTOBHOCTbH K T'YMAaHUTAPHOW U BOJIOHTEPCKOU EATEIBHOCTH.

NATPHOTHYECKOTOBOCIIMTAHUSA

e chOpMHUPOBAHHOCTH POCCUNCKOHU TpakIaHCKOU UJICHTUYHOCTH,
NaTPUOTU3MA;

e IICHHOCTHOE OTHOIIEHHE K TOCYJAapCTBEHHBIM CHUMBOJAaM, JOCTUKECHHIM
POCCUNCKHUX YUEHBIX B 00J1aCTH (PUBHKU U TEXHHUKE.

AYXOBHO-HPABCTBEHHOIOBOCIIUTAHMS:

e c(hopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHHUS,

e CIIOCOOHOCTh OIICHMBATh CUTYAIIMI0 W MPUHUMATh OCO3HAHHBIE PEIICHHS,
OpUEHTHPYSACh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM
YUCJIE B IEATEIBHOCTH YUEHOTO;

e OCO3HAHUE JIMYHOTO BKJIAJa B TOCTPOCHUE YCTOWIUBOTO OYyIIEro.

3CTETUYECKOrOBOCIIUTAHUA:

e OCTETUYECKOE OTHOLICHHWE K MHpPY, BKIIOUYAS OCTETUKY HAYy4YHOTO
TBOPUYECTBA, MPUCYIIET0 (PU3UIECKOI HAYKE.

TPYAOBOTOBOCIIUTAHUSA:

e HWHTEPEC K PA3IMYHBIM chepaM MpodecCHOHATEHON ACSITEIBHOCTH, B TOM
YUCJl€ CBA3AHHBIM C (PU3UKOM U TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIN BBIOOP OyAylel mpodeccuu U peann30BbIBaTh COOCTBEHHBIE
KU3HEHHBIE TUIaHbI;
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TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUI0O U €amMOOOpa3OBaHUIO B
o0nacTi GU3HKYU Ha TPOTSHKEHUU BCEH KU3HH.

IKOJIOIr'H4€CKOIrOBOCIINTAHUA

c(OPMHUPOBAHHOCTh HKOJIOTMYECKON KYJIbTYpbl, OCO3HAHHE TJI00aIBHOTO
XapakTepa SKOJIOTHYECKUX MPooIieM;

IUIAHUPOBAHUE WU OCYLIECTBIICHUE JCUCTBUUA B OKPYXKAIOWIEW Cpele Ha
OCHOBE 3HAHMS LEJEN YCTOMYMBOTO PAa3BUTHUS YEJIOBEYECTBA,;

paclIMpEHUE OMNBITA JESITENBHOCTH 3KOJOTHYECKOW HANPABIECHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUM MO (QU3UKE.

HECHHOCTUHAYYHOI'OIIO3HAHUSA:

c(hOpMHUPOBAHHOCT MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3MUECKON HAYKH;

OCO3HAHHE IIEHHOCTU HAYYHOM [EATEIBbHOCTH, FOTOBHOCTH B ITIPOLIECCE
U3ydeHus (U3UKH OCYUIECTBIISITh MPOCKTHYIO M HCCIEIOBATEIBCKYIO
NEeATENbHOCTh UHIUBUAYAJIBHO U B TPYIIIE.

METANPEAMETHBIE PE3YJIBTATHI

ITo3HaBaTe/ibHBbIE YHUBEPCATbHbIEC Y4eOHbIE 1eHCTBUSA
Bba3oBblestornueckueaeicTBuA:

CaMOCTOSITETFHO ~ (OPMYITUPOBATh W aKTyaJIW3UPOBaTh  MPOOJIEMY,
paccMmarpuBaTh €€ BCECTOPOHHE,

OTIPE/ICTISATh METN NeATEIHHOCTH, 3a/1aBaTh MapaMeTpbl M KPUTEPHH HX
TOCTH)KCHUS,

BBISIBIIAITH 3aKOHOMEPHOCTH W TPOTHBOPEYHSI B paccMaTPUBAEMBIX
(bU3UYECKUX SIBJICHUSX;

pa3pabaTeIBaTh IUIAH PEIICHHUS TMPOOJIEMBI C YIETOM aHaIH3a UMEIOITUXCS
MaTepUAITBHBIX U HEMATePUATBHBIX PECYPCOB;

BHOCHTb KOPPEKTHBBI B JICATCIHHOCTh, OIICHUBATh COOTBETCTBHE
Pe3yIbTaTOB IIEJISIM, OLIEHUBATH PUCKH MTOCJICICTBUI JIEATEITIHHOCTH;
KOOPJIMHUPOBATh M  BBIIONHATH pabOTy B YCIOBHSIX peajbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX MPOOIIEM.

Ba3zoBbleuccienoBateibCKue1eiCTBUA

BJIaJICTh HAYYHOW TEPMUHOJIOTHEH, KIIOYCBBIMU IMOHATUSIMHU U METOJIaMHU
buznuecKon HAyKu;

BIQJICTh  HABbIKAMU  y4eOHO-HCCIICIOBATEIIbCKOH W MPOCKTHOMN
JCATSILHOCTH B 00JaCTH (U3HKH, CIHOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITSILHOMY TIOMCKY METOZOB pCIIeHUs 3a1ad  (HU3HYECKOTO
COJICpKaHUs, IPUMEHEHHIO Pa3JIMIHBIX METOJIOB TIO3HAHHS,

BJIQJICTh BHUJIAMH JCSITCIBLHOCTH [0 IOJYYCHHIO HOBOTO 3HAHHS, €0
UHTEPIPETALNH, TPEOOPa30BAHUIO M IIPUMEHEHHIO B Pa3IMYHBIX YICOHBIX

28



CUTyallUsX, B TOM YHCJI€ MPU CO3JaHUU Y4YEOHBIX IPOEKTOB B 00JIaCTH
(duzuky;

BBISIBJISITh NPUUMHHO-CIEACTBEHHBIE CBA3M M aKTyaJM3UpPOBATH 3ajady,
BBIIBUTaTh THUNOTE3y €€ peleHus, HaxOAuTh apryMeHTbl s
J0Ka3aTeIbCTBA CBOMX YTBEPXKIACHUH, 3aJ1aBaTh MapaMeTpbl U KPUTEPUU
pelIeHus;

aHAJIM3UPOBATH TOJYYEHHbIE B XOJ€ pEIICHHs 3aJayd pPe3yJbTaThl,
KPUTHUYECKU OLEHUBATH X JIOCTOBEPHOCTh, POTHO3UPOBATH U3MEHEHHUE B
HOBBIX YCIIOBUSAX;

CTaBUTh U (POPMYNIHpPOBaTH COOCTBEHHBIE 3aJlayd B 0Opa3oBaTEIbHOM
JeSITEHbHOCTH, B TOM YUCJE MPU U3YYEHUU (DU3UKU;

J1aBaTh OLICHKY HOBBIM CUTYAaIIUsIM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;
YMETh TMEPEHOCUTh 3HaHUS 1O (U3MKE B MPAKTUYECKYIO 00JacTh
KU3ZHEEATEIBHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;
BBIIBUTATh HOBBIE UJICH, TIPEJIaraTh OpUrHHAIbHbBIE TTOJIXOIbI U PEIICHUS;
CTaBUTH IPOOJIEMBI U 33/1a4H, JIOMYCKAIOLIME aTbTePHATUBHbBIC PEIICHHUS.

PabGora ¢ undgopmanmeii:

BJIQJICTh HAaBBIKAMHU TOTY4YCHUS WH(pOpMAIUU (PU3NYECKOTO COACPIKAHUS
U3 HMCTOYHHMKOB Pa3HBIX THUIIOB, CAMOCTOSTEIHHO OCYIIECTBIATH ITOUCK,
aHaJM3, CHCTEMATH3allui0 M HHTEPIpETani0 HH(POpPMAIUU pPa3IMYHBIX
BUJIOB ¥ )OPM TIPEICTABIICHHUS,

OIICHHBAThJI0CTOBEPHOCTHHH(POPMAIIHH;

UCIIOJIb30BaTh CPEACTBA HWHMOPMAIIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJOTUH B  PENICHUUW  KOTHUTHUBHBIX, KOMMYHHKAaTUBHBIX M
OpraHM3aIlMOHHBIX 3a7a4 C COOJIFOJCHUEM TpeOOBaHUN 3PrOHOMUKH,
TEXHUKH O€30MacHOCTH, THTHEHBI, PEeCypcocOepeKCHHs, IPaBOBBIX H
ATUYECKUX HOPM, HOPM MH(OPMAIIMOHHON 0€30MacHOCTH;

co3JaBaTh TEKCThI (PM3MUECKOTO COJICP)KaHMS B Pa3IMYHBIX (popmaTax ¢
yu4€TOM Ha3HAYCHUS WHQPOPMAIMM W IICJICBOM ayJUTOPHUH, BHIOHMpas
ONTUMAJIBHYIO0 (OPMY MPEIACTABICHHS U BU3yaIU3aIIHH.

KomMmyHuKaTUBHBIEYHHBepPCcAIbHbIeyYeOHbIeJeHCTBUS:

OCYIICCTBJISITh OOIIEHHE Ha Yypokax GU3MKK HW BO BHE-YPOUYHOU
NeSITENHHOCTH;

pacmo3HaBaTh MPEANOCHUIKM KOH(JIMKTHBIX CHUTyallMd © CMATYaTh
KOH(JTUKTHI;

Pa3BEPHYTO W JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C MCIOJb30BAHHEM
SI3BIKOBBIX CPEJICTB;

NOHMMAaTh W HUCIOJB30BaTh  NPEHMYIECTBA  KOMAaHIHOW U
WHAVNBUIYaTbLHON paboTHI;

BBIOMpATh TEMATHKy W METOJIBI COBMECTHBIX NEHCTBUM C YUETOM OOIIUX
WHTEPECOB U BO3MOKHOCTEHN Ka)J0T0 YieHa KOJUICKTHBA;
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IIPUHUMATh LE€JIM COBMECTHOW JEATEIBHOCTH, OPraHU30BBIBATL W
KOOpAMHUPOBATH JEHUCTBUA 10 €€ JOCTHIKEHMUIO: COCTaBIIATH ILUIAH
NEUCTBUH, pacpeesaTh PO C YYETOM MHEHUN YYaCTHUKOB, 00CYKIaTh
PE3yJIbTaThl COBMECTHOM pabOTHI;

OLICHUBATh Ka4yeCTBO CBOETO BKJIAJA U KaXJOTO y4YaCTHHKAa KOMAaHIbI B
001l pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajaraTb HOBBIE IPOEKTHI, OLCHUBATh WACU C IIO3ULUMUA HOBU3HBI,
OPUTMHAJIBLHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYILIECTBIIATh IIO3UTUBHOE CTPATETHMYECKOE IOBEACHUE B Pa3IMYHBIX
CUTyallUsiX, TMPOSIBISTH  TBOPYECTBO U BOOOpakeHue,  OBITh
VHULIMATUBHBIM.

Pery/isiTUBHBIE YHUBEpPCAJIbHbIE yUeOHbIe 1eHCTBHS
Camoopranusanus:

CaMOCTOSITEJIbHO ~ OCYILIECTBIISITh  ITO3HABATEIBHYIO  JEATEIBHOCTh B
obmactu (QU3NKA U aCTPOHOMHUHM, BBISBIATH NPOOJEMBI, CTaBUTh U
dbopmynupoBaTh COOCTBEHHBIC 3a1aUH;

CaMOCTOSITEILHO COCTABJISATh IIJIAH PEIICHUS] PACUETHBIX U KAUE€CTBEHHBIX
3a/1a4, IJIaH BBITIOJIHECHUS TIPAKTHYECKON PabOThI C yU4ETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXHOCTEN U MPEATIOUYTCHHH;
JaBaThOLICHKYHOBBIMCUTYAIIUSIM;

paciMpATh  paMKH  y4yeOHOro TpeIMeTa Ha  OCHOBE  JIMYHBIX
MPEATOYTEHNH;

JienaTh OCO3HAHHBIA BBIOOP, apryMEHTHpOBaTh €ro, Oparb Ha celd
OTBETCTBEHHOCTbH 32 PEILIECHHUE;

OLICHUBATHIIPUOOPETEHHBINOTIBIT;

crocoOCTBOBaTh (POPMHUPOBAHUIO U TPOSBICHUIO JIPYIUIIMA B 00JaCTH
(U3UKH, TTOCTOSHHO TOBBIIIATh CBOM 00pa30BaTEIbHBIN W KYJIbTYPHBIH
YPOBEHb.

CaMOKOHTpO.HI), AMOIHMOHAJIbHBIHNHTE/JIEKT:

JlaBaTh OLICHKY HOBBIM CHUTYallMsIM, BHOCUTh KOPPEKTUBHI B JICSITEILHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIbTATOB LIETSAM;

BJIAJCTh HAaBBIKAMHU II03HABAaTEIbHOW peQeKCHH KaK OCO3HAHUS
COBEPIIAEMBIX JEHCTBUM M MBICIUTEIBHBIX MPOLECCOB, UX PE3YIBTATOB H
OCHOBAHUI;

UCITONIB30BaTh MPUEMBI pedIICKCUU I8 OIEHKH CHUTyallud, BBIOOpa
BEPHOTO PEIICHHUS;

YMETh OLICHUBATh PUCKM U CBOEBPEMEHHO MNPUHHUMATh PEHICHUSA MO HX
CHIDKCHHUIO;

MPUHUMATh MOTHBBI M apryMEHTBhI JIPYTMX IpPU aHaJIU3€ pPE3yJIbTaTOB
JIEATSIILHOCTH;

MPUHUMATH ceO0sl, MOHUMAas CBOM HEJIOCTATKU U IOCTOMHCTBA;

NPpUHUMAaTh MOTHBBI M aPTyYMEHTBHI JIPYTUX MpPU aHAJIU3€ pPE3yJIbTaTOB
JIEATSIIbHOCTH;
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MPU3HABATH CBOE MPaBO U MPABO APYTHX HA OIIUOKH.

B mpomecce AOCTMKEHUS JIMYHOCTHBIX PE3YJIHTATOB OCBOCHHS IMPOTPAMMEI IO
buzuke s ypOBHS cpeaHero oOmero o00pa3oBaHUs Yy 00y4aromMXcs

COBEPIIEHCTBYETCS AMOIMOHATLHBIH WHTEJUIEKT, TIPEIMOIar afOIIHIA
c(hOpMUPOBAHHOCTb:
e CaMOCO3HAHUS,  BKJIIOYAIOMIETO  CIOCOOHOCTh  MOHUMATh  CBOE

SMOIIMOHAJILHOE COCTOSIHUE, BUIETh HAIIPaBJICHUS Pa3BUTUS COOCTBEHHOM
AMOIIMOHATIBLHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpPETYJIUPOBAHMS, BKIIOYAIOUIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE IOBEJIEHHUE, CIOCOOHOCTh aJanTUPOBATHCA K
SMOIIMOHATBHBIM HM3MEHEHUSIM U MPOSBIATh TMOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIMH, BKIIOYAIOLIEH CTPEMJICHUE K JIOCTHXKEHUIO LIeNU
U yCIIeXy, ONTUMU3M, HHUIIMATUBHOCTb, YMEHUE JE€HCTBOBATh, UCXOMS U3
CBOMX BO3MOKHOCTEH;

SOMIIATUHU, BKIIOYAIONIEH CIMOCOOHOCTh TMOHUMATh  3MOILMOHAIBHOE
COCTOSIHUE JPYTMX, YYWUTHIBaTh €ro IMpH OCYIIECTBICHUH OOIICHHUS,
CIIOCOOHOCTh K COYYBCTBHUIO U COTIEPEKUBAHUIO;

COLIMAJIBHBIX ~ HABBIKOB, BKIIIOYAIOIIMX CIIOCOOHOCTh  BBICTPAUBATh
OTHONICHUS C APYTMMH JIOJbMHU, 3a00TUTHCSA, TPOSBIATH HHTEpPEC U
pa3peraTh KOH()IUKTBHI.

ITPEAMETHBIE PE3VYJIbTATHI

K xonmy oOydenuss B 10 knacce mpenMeTHbIE pe3yJlbTaThbl Ha YIIIyOJIEHHOM
YpPOBHE JIOJIKHBI OTPAKaTh CPOPMUPOBAHHOCTD Y OOYHUAIOIIUXCS YMEHUM:

NOHUMATh podb (QU3UKK B DKOHOMHUYECKOM, TEXHOJIOTHUYECKOM,
DKOJIOTMYECKOHM, COLMAJIBHOW W JTHYECKOW cdepax AesTeTbHOCTH
YeJioBeKa, POJjb U MECTO (PU3MKU B COBPEMEHHOUW HAy4YHON KapTHHE MUPA,
3HAYCHUE OIHUCATEIIbHOW, CHUCTEeMATHU3UPYIOIICH, OOBSICHUTEILHOW U
IMPOTHOCTHYECKOW  (YHKIUK  (QU3MUECKON TEeopuu —  MEXaHHUKH,
MOJICKYJISIpHOU (DU3UKH M TEPMOJUHAMHKH, POIb (PU3NYECKONH TEOpUU B
dbopMHUpOBaHUY TIPEICTABICHUN 0 GU3UIECKON KAPTUHE MHPA;

paznuyaTh YCJIOBHS TPUMEHMMOCTA MoAeleld (u3uyeckux Ten U
MPOIECCOB (SBJICHUM): HWHEpIHaTIbHAsA CHCTEMa OTCuU€Ta, aOCOIIOTHO
TBEpJIOE TEIO, MaTepuajgbHas TOYKa, PABHOYCKOPEHHOE [IBH)KEHUE,
cBOOOHOE TmTaaeHWe, aOCONIOTHO ympyras jaedopmanus, aOCONIOTHO
yIpyroe u abCOMOTHO HEYIIPYroe CTOJIKHOBEHUS, MOJIETHU ra3a, )KUAKOCTH
U TBEPJIOTrO (KPUCTAUNIMYECKOT0) Tela, UICAIbHBIA a3, TOUEUHbIA 3apsi/,
OJHOPOJIHOE DJIEKTPUUYECKOE TOJIE;
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paznuyarh yclioBUA (TpaHULBl, OOJACTH) MPUMEHUMOCTH (DUIUUECKUX
3aKOHOB, MOHMMAaTh BCEOOIIMI XapakTep (DyHIaMEHTAJIbHBIX 3aKOHOB U
OTPAaHUYEHHOCTh UCITOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAJTU3UPOBATh U OOBSACHITH MEXaHMUECKHE TMPOILECChl U SIBIICHMUS,
UCIIOJIb3Ysl OCHOBHBIE MOJIOKEHUS M 3aKOHBI MEXaHUKH (OTHOCUTEIHLHOCTh
MEXaHUYECKOTO JABWIKEHUS, (OPMYJIbl KUHEMATHKH PABHOYCKOPEHHOTO
NBIDKEHMSI, TpeoOpazoBaHust [amwiess mjisi CKOpOCTH U TEpPEeMEIICHHUS,
3akOHbl HpIOTOHA, TpPUHOUN  OTHOCUTEIBHOCTH ['anmuies, 3aKoH
BCEMUPHOIO TATOTEHHMSI, 3aKOHbI COXPAHEHUSI UMITYJIbCA U MEXaHUYECKOU
SHEPIruM, CBsI3b PabOThI CUJIBI C U3MEHEHHEM MEXaHHMYECKOW HSHEpruw,
yCIIOBUS paBHOBECHs] TBEPAOro Tena), MNP ITOM HCMOIb30BAThH
MaTeMaTHU4eCKOe BBIPAKECHUE 3aKOHOB, YKa3bIBaTh yCJIOBUS
MPUMEHUMOCTH (PU3UYECKUX 3aKOHOB: TpeoOpa3oBanuii ['anumes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXPAaHECHUS HUMITyJbca H
MEXaHUYECKOW PHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHAJIM3UPOBATH U OOBSICHATH TETUIOBBIC MPOLIECCHl U SBJICHUS, UCIIOJIb3YS
ocHoBHble monokeHuss MKT u 3akoHBl MOJEKYISIpHOW (U3UKU U
TEPMOJMHAMUKHN (CBA3b JIABJICHUS HJCAJIBHOIO Tra3a CcoO CpeaHei
KMHETUYECKOM SHEPrueil TEIIOBOr0 JABMXKCHUA M KOHIICHTpalUeil ero
MOJIEKYJ, CBSI3b TEMIIEpATypbl BEHIECTBA CO CpPEOHEW KHUHETHYECKOMN
SHEpPrueu TEIIOBOTO JBMIKEHUS €r0 YacCTHLl, CBSA3b JABJIICHUS UCATIBHOIO
raza ¢ KOHLEHTpAlMel MOJIEKYJI U €ro TeMIIEpaTypoH, YpaBHEHHUE
MenpneneeBa—Kianeiiposa, mnepBbIA 3aKOH TEPMOAMHAMUKH, 3aKOH
COXpaHEHHMs] PHEPIHMHM B TEIUIOBBIX IMPOIECCAX), IPU 3TOM HCIIOJIb30BATh
MaTeMaTHU4eCKOe BBIPAKECHUE 3aKOHOB, YKa3bIBaTh YCIOBUS
MIPUMEHUMOCTH ypaBHEHUsI MeHneneeBa—Kimanenpona;

aHANMM3UPOBATh M OOBSACHATH DIEKTPUUYECKUE SBICHUS, HCIOIB3YS
OCHOBHBIE€ TIOJIOKEHUSI M 3aKOHBI JIEKTPOJNHAMUKH (3aKOH COXpaHEHUS
AJEKTPUYECKOT O 3apsiza, 3aKOH Kyiona, NOTEHLMAIBHOCTh
AJIEKTPOCTATUYECKOTO TMOJIA, NPUHUUI CYNEPHO3UIUUA DIEKTPUUYECKUX
IIOJIEM, MPU 3TOM YyKa3blBas YCJIOBHUS NPUMEHUMOCTH 3akoHa Kyrona, a
TaK)K€ MPAKTUYECKH BaXKHbIE COOTHONIEHHUA: 3aKOHbI OMa i ydacTka
Henu U JJI1 3aMKHYTOM DJIEKTPUYECKOM Lenu, 3akoH J[oynsa—Jlenna,
npaswia Kupxroda, 3akonsr @apazaes A1 dIEKTPOIN3a);

ONMHCHIBATh (DU3UYECKHE TPOLECCHl W SBICHUS, HCIOIb3YS BEIMYHHBI:
NEPEMENIEHNUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TE€JIa U CUCTEMBI TEJI, CUIIA,
MOMEHT CHWJIbl, JaBJICHUE, IIOTCHIMAJbHAS DJHEpPrus, KUHETUYECKas
DHEPTUs, MEXaHWYECKas JHEPTus, padoTa CHUIIbI, IIEHTPOCTPEMUTEIHHOE
YCKOPEHHME, CHJIA TSIKECTH, CUJIa YIPYrOCTH, CHJIA TPEHUS, MOLIHOCTb,
SHEPrus B3aWMOJECUCTBUA Tena ¢ 3emu€il BOMM3UM €€ MOBEPXHOCTH,
SHEprus ympyrod jAedopManyy TMPYNKUHBL, KOJUYECTBO TEIJIOTHI,
a0coJiloTHasl TeMmreparypa Tena, padoTra B TEPMOAMHAMUKE, BHYTPEHHSS
SHEPrusi HJCAIBHOTO OJAHOATOMHOTO rasza, paboTa HJealbHOrO Tasa,
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OTHOCHUTENIbHAS BJIAXHOCTh Bo3ayxa, KIIJ[ wuaeanbHOro TEIIOBOro
JBUTATEIIS; DJICKTPUUYECKOE T0JIe, HAMPSHKEHHOCTh JIEKTPUYCCKOTO IO,
HaMpsHKEHHOCTh TOJISI  TOYEYHOT'O 3apsiia WX 3apsHKEHHOTO Imapa B
BaKyyM€ H B JHAJEKTPUKE, MOTCHIMAT JJICKTPOCTATHYECKOTO TIOJIA,
Pa3HOCTh  TOTCHIIMANIOB,  JJICKTPOABWIKYIIAs CHJIa, CHJIA  TOKa,
HANpsDKCHWE, MOIMHOCTh TOKa, OJJICKTpHUYecKas EMKOCTh ILIOCKOTO
KOHJCHCAaTOpa, COMPOTUBJICHUE YYacTKa IEMH C IOCJICI0BATCIbLHBIM U
napaiyIeIbHBIM COCTUHEHUEM PE3UCTOPOB, SHEPTHS AIEKTPHUUECKOTO TIOJIS
KOHJICHCATOPa;

OOBSCHATH  OCOOCHHOCTH  TPOTCKAHUS  (PU3HYECKHX  SIBJICHUM:
MEXaHMYECKOE JBWKCHHUE, TEIUIOBOC [IBIDKCHWE YACTHI[ BEIIECTBA,
TEIJIOBOE paBHOBecHe, OPOYHOBCKOE JBMKEHHUE, nuddy3us, ucrnapeHue,
KUATICHUE W KOHJICHCAIVS, TUTABJICHUE M KPUCTAJLTU3AIIMSI, HATIPABICHHOCTD
TEIUIONIEPEIayuH, JECKTPU3ANMS TEJ, SKBUIIOTCHIIMATLHOCTh MOBEPXHOCTH
3apsHKEHHOTO TIPOBOTHUKA;

IIPOBOJUTH UCCIICIOBAHUE 3aBUCIMOCTH OJTHOM (DPU3MUYECKOW BEIIMYMUHBI OT
APyrod ¢  WCHOJB30BAaHMEM  MPSAMBIX  HM3MEPCHUH, TIPH  ITOM
KOHCTPYHPOBaTh YCTAHOBKY, (HKCUPOBATH PE3yIbTaThl IOJYYCHHOU
3aBUCUMOCTH (PU3HYECKUX BEJIMYMH B BHJE TpapuKoB ¢ Y4ETOM
a0COJTIOTHBIX MOTPEITHOCTEH U3MEPEHHUH, JIeIaTh BBIBOJIBI IO pe3yJbTaTaM
UCCJIEIOBAHUS;

IPOBOAUTh KOCBEHHbIE H3MEpPEeHUS (U3MUECKUX BEJIUYMH, MPH ITOM
BbIOMpATh ONTHUMANIbHBIN METOJ HM3MEPEHHs, OIEHUBATH aOCOJIIOTHBIE U
OTHOCHUTEJIbHBIC MOTPEITHOCTHU MPSMBIX U KOCBEHHBIX H3MEPEHUH;
IPOBOAMUTH OTBITHI O MPOBEPKE MPEASIOKEHHOW TUIMOTE3bI: TUIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTATBHYIO YCTaHOBKY, aHAJIM3HUPOBAThH
MOJIYYCHHBIE PE3yNbTAaThl W JeNaTh BBIBOJ O CTaTyce MPeaIOKEHHOU
TUTOTE3bI;

coOmro1aTh paBmiia 0€30MaCHOTO TPY/Ja MPH MPOBEACHUHN HCCIEIOBAHUN
B paMKax Yy4eOHOro OJKCIIEpUMEHTa, IpakTUKymMa HW  y4eOHO-
UCCIIEIOBATEICKON W TIPOEKTHOW JEATEIBHOCTH C HCIIOJIb30BAaHUEM
U3MEPUTETBHBIX YCTPOICTB U J1a0OPaTOPHOTO 00OPYIOBaAHHS;

peumiaTte pacyETHBIE 3aJadyd C SBHO 33JaHHOM M HESBHO 3aJaHHOM
duznueckol MoJeIbI0: HA OCHOBAaHWW aHAIW3a YCIOBUS OOOCHOBBIBATH
BBIOOp (u3Mueckoidl MojaenHM, OTBedYaromed TpeOOBaHMUSIM  3aJadH,
OPUMEHSITh  (QOPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH MW  TOCTYJAThl
du3nuecknx TEOpUH MPH WCTOIB30BAHMM MAaTEMAaTUYECKHX METOJ0B
pEelIeHus 3a/1a4, MPOBOUThH PACUEThl HA OCHOBAHWY MMEIONTUXCS JaHHBIX,
aHAM3UPOBATH PE3YNbTaThl U KOPPEKTUPOBATH METOIBI PEIICHUS C
y4€TOM TIOJTyUYCHHBIX PE3YyIbTaTOB;

pemath KadyecTBEHHBbIC 3aJaud, TpeOylolmue MPUMEHEHUS 3HAHWA W3
Pa3HBIX pa3aenoB Kypca (GU3MKH, a TAaKKE UHTETPAIMHA 3HAHUHN U3 JIPYTUX
MPEIMETOB ECTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAWBATh JIOTUYECKYIO
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HENOYKY PacCyKICHHUI ¢ OMOPON HAa N3YYCHHbIE 3aKOHBI, 3aKOHOMEPHOCTH
U (pU3MYECKHUE SIBICHUS;

WCIIONB30BaTh TEOPETUYECKUE 3HAHHUS [JIsI OOBSICHEHHS OCHOBHBIX
MPUHLUIIOB PabOTHl U3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOHCTB
Y TEXHOJIOTUYECKHUX MPOIECCOB;

NPUBOANTH TPUMEPHI BKJIaJa POCCUUCKHX M 3apyOCKHBIX YUYEHBIX-
(U3MKOB B pa3BUTHE HAyKW, B OOBSICHEHHE IMPOILIECCOB OKPYKAIOUIETO
MUpA, B Pa3BUTHE TEXHUKHU M TEXHOJIOTHII;

aHAJIM3UPOBATh M OLIEHWBATH MOCIIEJCTBUS OBITOBOW M MPOU3BOACTBEHHOMN
JESTEFHOCTH YENIOBeKa, CBSI3aHHOW ¢ (DM3MUECKUMHU TIPOIECCAMH, C
NO3UIUHI HKOJIOTHYECKO 0€30MaCHOCTH, MPEACTABICHUH O PAallMOHAIBHOM
IPUPOJIOTIONH30BAHUH, & TaK)KE Pa3yMHOM HCIOJIB30BAaHUH JTOCTIIKEHUHN
HAyKH W TEXHOJIOTUW /i JalbHEHIIEero pa3BUTHS UYEJIOBEUECKOTO
00I11eCTBa;

NPUMEHSTh pa3IMyHbIe CIOCOOBI paboThl ¢ MH(popmanuen (usmaeckoro
COJIEp)KaHUSI C HCIOJB30BAaHWEM COBPEMEHHBIX HMH(DOPMAIIMOHHBIX
TEXHOJIOTUH, TIPU ITOM HKCIIOJIB30BaTh COBPEMEHHBIC WH()OpMAaIMOHHBIC
TEXHOJIOTUM I TIOWCKA, TepepabOTKM W TPEIbsIBICHUS Y4eOHOW U
HaY4YHO-TIOMYJIIPHOW WH(GOpPMAIINHU, CTPYKTYPHPOBAHUS U MHTEPIIPETAIIUU
UHPOpPMAINK, TIOTYyYECHHOW W3 pPa3jIMYHbIX HCTOYHHKOB, KPUTHYECKU
aHAJIM3UPOBATh  MOJy4YaeMyro  HMH(OpManMi© UM OLEHUBaTh €&
JOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHUI, TaK U HAa OCHOBE
aHaJln3a NCTOYHUKA UH(POpMALH;

HPOSIBIISTD OpraHU3allIOHHBIE U IIO3HaBaTEJIbHbIE YMEHUs
CaMOCTOSITEJILHOTO ~ NMPHOOpETEHUs HOBBIX 3HAHUHM B Ipolecce
BBITIOJIHEHHUS TPOEKTHBIX U YUYEOHO-HCCIEA0BATENbCKUX PaboT;

paboTaTh B TpyMNIe C MCIOIHEHWEM pa3IMYHBIX COLMAJIBHBIX pOJIEH,
IUTaHUPOBATh PabOTy TPYMIIbI, PALlMOHATIBHO PACIpPEAEATh AEATEIbHOCTh
B HECTAHJAPTHBIX CUTYallMsAX, aJleKBaTHO OLIEHWBATh BKJAJ KaXXJIOTO M3
YYaCTHHUKOB I'PYIIIbI B pEIICHUE pacCMaTpUBaeMON POOIIEMB;

OPOSIBIATH MOTHBALMIO K Oynylield npodecCHoHaIbHON AEATEIbHOCTH 110
CHEIUATBHOCTAM (PU3UKO-TEXHUYECKOTO TTPODHIIAL.

K xonmy oOyuenusi BIIl Knacce mpeamMeTHBbIC pe3yibTaThl Ha YTIyOJIEHHOM
YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y O0YHAIOITUXCS YMEHUMN

NOHUMATh POJIb (U3UKK B  OKOHOMHUYECKOW, TEXHOJIOTHYECKOM,
COIMAJIEHON M ATUYECKOHN cepax AesATETHHOCTA YeI0OBEKa, POJIb U MECTO
¢u3MKN B COBPEMEHHOW HAay4YHOW KapTUHE MHpA, POJIb AaCTPOHOMHUH B
NPAKTUYECKON  JIEATeTbHOCTH YeIOBeKa W  JallbHEHIeM Hay4dHO-
TEXHHYECKOM Pa3BUTHUH, 3HAYCHUE OMUCATEIBHON, CHCTEMATH3UPYIOMIEH,
OOBSCHUTETFHON W TPOTHOCTUYECKON (YHKIMA (PU3NUECKONH TEOpuu —
ANEKTPOAMHAMUKH, CIICIUATBLHON TEOPUH OTHOCHUTEIBHOCTH, KBAaHTOBOU
bu3uku, poiab Quznueckoil Teopur B (POPMHUPOBAHUU TMPEICTABICHUI O
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(u3nueckoll KapTUHE MHpa, MECTO (PU3UYECKOW KapTUHBI MUpa B 00IIEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEACTABICHUIN O IPUPOJIE;
paznuyarh YCJIOBHMS NPUMEHHMMOCTH Mojeled (U3MYecKkux Tea U
MPOLIECCOB  (ABJICHUI): OJHOPOAHOE DIIEKTPUYECKOE M  OJHOPOJIHOE
MarHUTHOE TOJIsl, TApPMOHUYECKUE KOJIeOaHUsl, MaTEMAaTUUECKUN MasiTHUK,
UJCAIbHBIA TPYKUHHBI MasTHUK, TapMOHHYECKHE BOJIHBI, HICAIbHBIN
Kosie0aTeabHbI KOHTYp, TOHKas JIMH3a, MOJIeJIel aToMa, aTOMHOTO siipa U
KBAaHTOBOM MOJIC/IN CBETA;

paznuyath yCJIOBUsS (TpaHUIbI, O0JacCTH) MNPUMEHUMOCTH (HUIUYECKUX
3aKOHOB, MOHUMATh BCEOOIIMHA XapakTep (QyHIaMEHTalIbHBIX 3aKOHOB U
OTrpaHUYEHHOCTH UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBATh U OOBICHATH SJEKTPOMArHUTHBIE IMPOIECCHl U SBIICHUSA,
UCIIOJIb3YS OCHOBHBIE TIOJIOKEHUS W 3aKOHBI D3JEKTPOJIMHAMUKU U
CHelUalbHOW  TEOPUHM  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHUus
ANIEKTpUYECKOro 3apsiiga, cuina Awmmepa, cwia JlopeHna, 3akoH
ANEKTPOMAarHUTHOM  WHAYKIUHM, npaBuino Jlenma, cBa3p  DJIC
CAaMOMHAYKIIMM B DJJIEMEHTE DJJICKTPUYECKOM IeMM CO CKOPOCTHIO
U3MEHEHMs] ~ CWJIbl  TOKa,  IMOCTYyJaThl  CIEUHUATbHONM  TEopuu
OTHOCUTEIBHOCTU DWHINITEWHHA);

aHAIM3UPOBATH U OOBIACHITH KBAHTOBBIEC MPOLIECCHI U SABJICHUS, UCTIONb3YS
MOJIO)KEHHUsI ~ KBaHTOBOM  ¢u3uku  (ypaBHEeHHME  DWHIITEHHaA  JUIs
dororddexra, mnepBbli U BTOpod mocTtynatel bopa, mnpuHIUI
COOTHOIIIEHUs Heonpenenéunocteit ['eiizenOepra, 3aKOHBI COXpaHEHUS
3apsiIOBOTO M MACCOBOT'O YMCENI M DHEPIrUU B SJAECPHBIX PEAKUUSX, 3aKOH
PaaoOaKTUBHOTO pacnaia);

ONMKCHIBATh (DU3UYECKUE TPOLECCHl M SIBJICHUS, HCIOIb3Yys BEIUYHHBI:
HaIpPSKEHHOCTh JIEKTPUYECKOTO TMOJIS, MOTEHIHUAN 3JIEKTPOCTATUUECKOTO
NOJIsl, Pa3HOCTh TOTEHUMAJOB, SJEKTPOJABIKYLIAs CuUla, WHIYKIUSA
MAarHUTHOTO TIOJISl, MAarHUTHBIA TOTOK, CHJIa AMIiepa, UHAYKTUBHOCTD,
ANEKTPOABMAKYILAS CUJIa CAaMOMHAYKIWU, SHEPrus MAarHUTHOTO MOJIs
IPOBOAHUKA C TOKOM, PEIATUBUCTCKUM WMIIYJbC, IIOJHAs SHEPIHs,
SHEpPrusi MOKOsi CBOOOJHOM 4YaCTULbI, PHEPIHs U HUMITYJIbC (POTOHA,
MacCOBO€ YHMCJIO U 3apsAl A1ipa, SHEPIHsl CBSI3H 11pa;

OOBSICHATH  OCOOEHHOCTM  NPOTEKaHUS  (UINYECKUX  SBICHHI:
AJIEKTPOMArHUTHAsI MHAYKLUS, CAMOMHIYKIUS, PE30HAHC, HHTephEepeHLINs
BOJIH, Ju(pakuusi, JIUCHepCus, T[OJHOE BHYTPEHHEE OTpaKeHHeE,
dotoanexTpuueckuii dpdexr (dhoroaddekr), anpda- u OeTa-pacmagbi
a5ep, raMMa-u3iIydeHHe s1ep, (PU3NYecKne NPUHLIMIBI CHEKTPAIbHOTO
aHanu3a u paboThI Ja3epa;

ONpeNeNsITh HaIlpaBiI€HUE WHIAYKLUWW MarHUTHOTO IOJs MPOBOJHHUKA C
TOKOM, CUiIbl AMmriepa u cuibl JIopeHna;

CTPOUTH U300pakeHUe, CO3JaBAEMOE IIJIOCKUM 3€PKaJIOM, TOHKOW JIMH30M,
Y PaCCUUTHIBAThH €r0 XapaKTePUCTUKH,
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MIPUMEHSITH OCHOBOIIOJIATAIONINE ACTPOHOMUYECKHUE TMOHSATUS, TCOPUU H
3aKOHBI JIJI1 aHalm3a ¢ OOBsACHEHUS (U3UYECKUX MPOIIECCOB,
NPOUCXOJAIINX B 3BE3/1aX, B 3BE3NHBIX CUCTEMAX, B MEKIAIAKTUYECKOU
cpene; ABMKEHUSI HEOECHBIX TeJ, IBOJIIOIMHU 3BE3/] U BeeneHHou;
IPOBOJIUTh HCCIICIOBAHUE 3aBUCUMOCTEH (U3UYECKUX BEJIUYUH C
UCIIOJIb30BAHUEM TMPSMBIX HW3MEPEHUM, TMpPU OSTOM KOHCTPYHPOBATh
YCTAaHOBKY, (PUKCHUpOBAaTh pe3yJbTaThl TMOJY4YEHHOW  3aBHUCUMOCTH
¢u3nueckux BEIMYMH B BHAE Tpa@UKOB C Y4€TOM aOCONIOTHBIX
NOTPEUTHOCTEH  WM3MEpPEeHU, JenaTh  BBIBOJABI MO  pe3yJibTaTam
UCCJIC/IOBAHUS;

POBOJIUTh KOCBEHHBIE HW3MEpEHUs (U3UYECKUX BEIUYUH, IMPU ITOM
BLIOMPATh ONTUMAIBHBIM METOJI U3MEPEHUs, OIICHWBATh A0COIIOTHBIE U
OTHOCHUTEJIbHBIC MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPECHU;
MIPOBOJIUTH OIBITHI TI0 TIPOBEPKE MPEJIOKEHHON TUIIOTE3bI: MIIAHUPOBATH
AKCTIIEPUMEHT, COOMPATh IKCIIEPUMEHTAILHYIO YCTAaHOBKY, aHAJTU3UPOBATh
MOJIYYEHHBIE PEe3YyJbTaThl W JIeJaTh BBIBOJ O CTAaTyCce MPEIJIOKEHHON
TUTIOTE3HI;

OTMCHIBATh METOIbI TIOJTYUCHUSI HAYYHBIX aCTPOHOMUYECKUX 3HAHUI;
co0Jiro1aTh IpaBuiia OE30MacCHOTO TPyJa MPU MPOBEACHUN UCCIICIOBAHHU I
B paMKax y4eOHOro OJKCIIEpUMEHTa, TMpakTUKymMa U  y4eOHO-
UCCIENOBATENBCKOM M TIPOEKTHOM JEATEIbHOCTH C MCIOJIb30BAHUEM
U3MEPUTEIBHBIX YCTPOICTB U 1a0OPATOPHOTO 000PYIOBaAHMS;

pemiaTe pacy€THbIE 3aJayd C SBHO 33JlaHHOW W HESBHO 3aJaHHOU
¢uznuecko MOJENbIO: HAa OCHOBAaHUM aHajJW3a YCIOBHUS BBIOUpATh
dusznueckre MOJENH, OTBEYAIOIIMe TpPeOOBaHUSM 3aJlayd, NPUMEHATH
dbopMyIIbl, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJAThl (U3HUYECKUX TEOpPUH
OpU  HCIHOJIb30BAHMM MAaTEeMaTUYECKUX METOJOB pEUIeHUs 3ajaad,
IPOBOJIUTH PAcU€Thl HA OCHOBAHUM MMEIOIIMNXCS TaHHBIX, aHAJTU3UPOBATh
pEe3yAbTaThl U KOPPEKTUPOBATh METOJbI PEMICHUSI C YUYETOM MOJTYYEHHBIX
pPE3YIbTATOB;

pemiath KadyecTBEHHBbIC 3aJaud, TpeOylolmue MPUMEHEHUS 3HAHWA U3
Pa3HBIX pa3aenoB Kypca (PU3MKH, a TAaKKE UHTETPAIMHA 3HAHUKN U3 JIPYTUX
IpPEAMETOB E€CTECTBEHHO-HAYYHOrO0 IIMKJIA: BBICTPAUBATh JIOTUYECKYIO
LEMOYKY pACCYKICHUI C OMOPOM HA W3yUYEHHBIE 3aKOHbBI, 3aKOHOMEPHOCTHU
U hU3HYECKHE SBICHUS;

UCTIOJIb30BaTh TEOPETHYECKUE 3HAHUA I OOBSACHEHHS OCHOBHBIX
OPUHIUIIOB pabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUYECKUX YCTPOUCTB
U TEXHOJIOTMYECKUX MPOIIECCOB;

OPUBOAUTH MPUMEPHl BKJAJa POCCUUCKUX U 3apyOeKHbIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO
MUpa, B Pa3BUTUE TEXHUKHU U TEXHOJIOTHH;

aHAJM3UPOBATH U OLIEHUBATDH IMOCIIE/ICTBUSL OBITOBOM U TPOU3BOJICTBEHHOM
NEATeIbHOCTU 4YEJIOBEKa, CBA3aHHOM ¢ (PU3MUECKMMHU Mpolieccamu, C
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MO3ULUI SKOJOTMYECKON 0€30aCHOCTH, MPEICTABICHUI O palliOHAIBHOM
IIPUPOJIOIIONIB30BAHUM, A TAKXKE Pa3yMHOM MCIOJIb30BAHMM JOCTHKCHUUI
HAayKl M TEXHOJIOTHM Ui JajJbHEHIIEro pa3BUTHUS YEIO0BEYECKOIO
o011ecTBa;

OPUMEHSTh pa3iudHble CIOCOObI paboThl ¢ MHpOpMaLUEd (PU3NUECKOTO
colepKaHUsl C MCIOJb30BAHMEM COBPEMEHHBIX HMH(POPMALMOHHBIX
TEXHOJOTUH, PHU 3TOM HCMOJIb30BaTh COBPEMEHHBIE HH(DOpPMALMOHHBIE
TEXHOJOTUU JJId TOUCKA, NEepepadOTKM M MpEeAbSBICHHUS Yy4eOHOU W
HAYYHO-TIONYJISIPHONM MH(POPMALIMH, CTPYKTYPUPOBAHUS U MHTEPIpPETALUN
uHbOpMAaIMK, TOJYYCHHOW U3 PA3NIMYHBIX HCTOYHHUKOB, KPUTHUYECKH
aHANIM3UPOBATH  MOJIy4aeMyro  MH(GOpPMALUI0O U  OLEHHBaTh €€
JOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHWM, TaK U Ha OCHOBE
aHaJIM3a UCTOYHUKA MHPOpPMALIUK;

IPOSIBIATH OpraHH3alOHHBIE 17} IIO3HABATEbHBIE YMEHUS
CaMOCTOSATEILHOTO ~ NPUOOPETeHHs  HOBBIX 3HAHUKW B mpolecce
BBITIOJTHEHUS IPOCKTHBIX U y4eOHO-UCCIEA0BATEIbCKUX PadoT;

paboTaTh B TpPyNIE C MCIOJHEHUEM pPaA3IUYHBIX COIMAIBHBIX POJEH,
IUTAHUPOBATH PA0OTy TPYIIIbI, PAlMOHAIBHO PACIPENEIATh AEATEIbHOCTD
B HECTAHAAPTHBIX CUTyalUAX, aJICKBAaTHO OLIEHMBATh BKJIaJ KaKJIOrO W3
YYaCTHUKOB I'PYIIIbI B PEIICHHE pacCMaTpUBaeMO TPOOIEMBbI;

HPOSIBJIATH MOTUBALMIO K Oynylield npodecCuOoHaIbHON AEATEIbHOCTH 110
CHELMATBHOCTAM (PU3UKO-TEXHUUECKOTO PO UIIs.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

Ne

n
/

I

HaumeHoBaHuepas3aeioB
U TeMIIPOrPaMMbl

KoauuecTtBouacoB

Be
ero

KoHTpobHbI
epadoThI

IIpakTHyeckn
epadoThI

DJIeKTPOHHbIE
(uudpossbie)
o0pa3oBaTe/ibH
blepecypchl

Pa3znen 1.HAYUHBIV METO/]

INO3HAHUSA ITPUPOABI

11

HayunsriiMeroano3nanusmn
PUPOIBI

bubanoreka
[HOK
https://lesson.acade
my-
content.myschool.e
du.ru/03/10

Hroronopazneny

Pazgen 2.MEXAHUKA

2.1

Kunemaruka

10

bubanorexa
HOK
https://lesson.acade
my-
content.myschool.e
du.ru/03/10

2.2

Jnnamuka

10

bubnuoreka
IHOK
https://lesson.acade
my-
content.myschool.e
du.ru/03/10

2.3

CrarukaTBépaororena

bubanorexa
LHOK
https://lesson.acade
my-
content.myschool.e
du.ru/03/10

2.4

3aKOHI>ICOXpaHeHI/I5{ B
MCXaHHUKC

10

bubanorexa
LHOK
https://lesson.acade
my-
content.myschool.e
du.ru/03/10

Htoro Iopasaciy

35

Pazpea 3.MOJIEKYJIAPHASA ®U3UKA U TEPMOJUMHAMMUKA

3.1

OCHOBLIMOJ'ICKyJ'IHpHOKI/IHe
TH“IGCKOI’ITCOPHH

15

bubnuoreka
HOK
https://lesson.acade
my-
content.myschool.e
du.ru/03/10
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bubaunorexa
[HOK
32 TepmoanHamuka. TennoBsl 20 https://lesson.acade
’ €MaIlINHbI my-
content.myschool.e
du.ru/03/10
bubanoreka
ArperaTHble COCTOSHHUS Ih-[OK |
3.3 | BemecrBa. Pa3oBrle 14 mt';zs'/ /lesson.acade
TICPEXOIB! content.myschool.e
du.ru/03/10
Hroronopaszneny 49
Paznen 4.9JIEKTPOJIUHAMUKA
bubanorexa
[HOK
4.1 | DnekTpuyYeCcKOoernoe 24 https://lesson.acade
my-
content.myschool.e
du.ru/03/10
bubanorexa
[HOK
4.9 [ToCTOSIHHBINANEKTPUUECKU 24 https://lesson.acade
' WTOK my-
content.myschool.e
du.ru/03/10
bubanorexa
IHOK
4.3 | Toku B pa3auvHBIXCpEIax 6 https://lesson.acade
my-
content.myschool.e
du.ru/03/10
Hroronopazneny 54
Paznen 5.OU3UNUYECKUU IPAKTUKYM
bubanorexa
LHOK
5.1 | OusnyecKUNNpakTUKYM 16 16 https://lesson.acade
my-
content.myschool.e
du.ru/03/10
Hroronopazneny 16
Pe3epBHOEBpEeMs 10
OBIIEE KOJIMYECTBO YACOB 170 17
110 ITIPOTPAMME
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11 KVIACC

Ne KoaunyecTBouacos D IEKTDOHHLIE

HanmenoBanmuepasa (umdh EBme)

I €JI0B M Bce | KonTpoabHbIE IIpakTHYeckue 06p a3I:)B ATeabHbIC
; TEMIIPOIrPaAMMBbI ro padoTsI paboThbI pecypebi
Paznen 1.OJIEKTPOJIMHAMUKA
bu6mmoreka [{OK
https://lesson.academ
1.1 | MaruaurtHoenomue 14 y-
content.myschool.ed
u.ru/03/11
bubmmoreka [{OK
https://lesson.academ
12 DneKTpoOMarHuTHasH 13 1 v-
HAYKOuA content.myschool.ed
u.ru/03/11
Uroromopazneny 27
Paznea 2. KOJIEBAHUSI U BOJIHbBI
bu6moreka [IOK
[ P —— https://lesson.academ
2.1 10 y-

aHmi content.myschool.ed
u.ru/03/11
bu6moreka [IOK

- D ITEKTPOMATHUTHBIEK 15 hEtps://Iesson.academ
’ oJiebaHus v
content.myschool.ed
u.ru/03/11
bu6mmoreka [JOK
Mexanuueckue 1 https://lesson.academ
2.3 | DJEeKTPOMarHUTHHICB 10 1 y-

OJIHBI content.myschool.ed
u.ru/03/11
bu6mmoreka [JOK
https://lesson.academ

2.4 | Onruka 25 1 y-
content.myschool.ed
u.ru/03/11

Hroronopazneny 60

Paznen 3.0CHOBBbI CHE]_[I/IAJIBHOFI TEOPUHU OTHOCHUTEJIbBHOCTH
bu6mmoreka [JOK
https://lesson.academ

3.1 | Ocnosel CTO 5 1 y-
content.myschool.ed
u.ru/03/11

Wroronopazneny 5

Pa3znea 4 KBAHTOBAS ®U3UKA

4.1

KopnyckynspHo-

15

bu6mmoreka [JOK
https://lesson.academ
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BOJIHOBOM IyaIu3M y-
content.myschool.ed
u.ru/03/11
bubnuoreka [IOK
https://lesson.academ

4.2 | dwuzukaatoma 5) y-
content.myschool.ed
u.ru/03/11

dusuka aTOMHOTO EH@_IHIOTeKa [OK

43 anpa i 5 L'Etps.// esson.academ
IEMEHTApHRIX content.myschool.ed
HacTull u.ru/03/11

Wroronopasznemy 25
Paznea 5.9JIEMEHTBI ACTPOHOMMUHU U ACTPOPU3UKHU
bubmmoreka [{OK

51 D ITEMEHTHIACTPOHOM 1 )Pztps://lesson.academ

HH H aCTPOQU3HKN content.myschool.ed
u.ru/03/11

Urtoromopazneny 12
Paznen 6. OU3NYECKHUU MPAKTUKYM
bu6moreka [IOK
o https://lesson.academ

6.1 DOU3NYECKUUTIPAKTUK 16 16 y-

™ content.myschool.ed
u.ru/03/11

Hrtoronopazneny 16
Paznen 7.0bOBIIAIOIIEE IIOBTOPEHUE

Cucremaruzanus u

000011IEHNE

NpeIMETHOTO bu6mmoreka [JOK

COJIEp>KaHUs U OIbITa https://lesson.academ

7.1 | nesaTeIbHOCTH, 15 y-

PUOOPETEHHOTO content.myschool.ed

IIPH U3YYCHHUH Kypca u.ru/03/11

¢u3uku 10 — 11

KJ1aCCOB

Hroronopazneny 15

Pe3epBHOEBpeMs 10

OBILEE KOJIMYECTBO 170 16
YACOB I10 ITPOT'PAMME
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YYEBHO-METOJUYECKOE OBECIIEYEHUE

OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3SATEJIBHBIE YYEBHBIE MATEPHUAJIBI J1JId YYEHUKA

e ®dusuka. Konebanns n BoyHbl, 11 knacc/ Msaxumes I'.51., Cunskos A.3.,
OO611ecTBO C OrpaHUYEHHON OTBETCTBEHHOCTHIO «/[PODAY»; AKiIMoHEpHOE
obmectBo «M3aatenscTBO «IIpocBenieHue»

o dusuka. Mexanuka, 10 kimace/ Maxumes I'.51., CunakoB A.3., O0miecTBo ¢
OrpaHUYE€HHON OTBETCTBEHHOCThIO «[PO®DAY»; AKuumoHepHOE 00IIECTBO
«M3parenscTBO «IIpocBenieHne

o Ousuka. MonekynsapHas ¢usuka. Tepmoaunamuka, 10 kmacc/ Mskuiies
I'.4., CunsxoB A.3., OOmecTBO C OrpaHUYCHHOM OTBETCTBEHHOCTBHIO
«IPODAy»; AkinonepHoe odmiectBo «M3narenscTBo «IIpocBerienue»

e Ousuka. OnTuka. KBanrtoBas ¢usuka, 11 xknacc/ Mskumes I'.5., Cunsikos
A.3., OOmecTBO ¢ OrpaHMYCHHOW OTBETCTBEHHOCTHIO <« [PODAY;
AxkrmmonepHoe obmectBo «M3narenscTBo «lIpocBemnienne»

o ®dusuka. DnekTpoaunamuka, 10-11 knaccel/ Mskumes I'.4., Cunsikos A.3.,
OO611ecTBO C OrpaHMYEHHON O0TBETCTBEHHOCTHIO «IPODAY»; AKuMOHEpHOE
obmectBo «M3naTenscTBO «IIpocBemnienne»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

1. ®enepanbubiii 3aK0H 0T 29.12.2012 Ne 273-D3 "O6 o6pa3oBaHUM B
Poccuiickoit @enepa—uuu".

2. ®I'OC COO (YTBepxaeH nmpukazoM MHUHUCTEPCTBA 00pa30BaHUs U HAYKU
Poccuiickoit @enepannu ot 17 mast 2012 r. No 413).

3. ®wusuka. 3amaunuk. 10—11 kin.: mocobue s 001Ie00pa3oBatT. yUpeKIeHUM
/ A.1l. PeimkeBud. — M.: [Ipoda, 2015.

4. Coopnuk 3ama4 o ¢pusuke: 10—11 xmaceer / O.U. I'pomiieBa. — M.:
H3nareasctBO "DK3amen", 2015.

5. TemaTudeckre KOHTPOJIbHBIE U CAMOCTOSITEIbHBIE PaboThI 10 ¢usuke. 10
kiacc / O.W. I'pomuieBa. — M.: U3marenscTBo "OKk3amen", 2012.

6. TemaTrdeckrue KOHTPOIBHBIC U CAMOCTOSTEIbHBIC paboThI O pusnke. 11
kiacc / O.W. I'pomuieBa. — M.: UzmarenscTBo "OKk3amen", 2012.

7. KauectBennble 3aaum no pusuke B cpeaneit mkone. [locodue ms
yuurenedt / M.E. Tynpunnckuit. — M.: IIpocBemenue, 1972.

HUP®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
MHTEPHET

1. Enunas xomiekuus nuppoBbIX 00pa3oBaTelIbHbIX PECYPCOB
http://school-collection.edu.ru/catalog/pupil/?subject=30

2. OTkpbITas
dusuxahttp://www.physics.ru/courses/op25part2/design/index.htm

3. I'azera «1 cents0Ops»: matepuaisl o Gusukehttp://1september.ru/



4. ®ecTuBainp negarorundeckux uaen «OTKpPhITIA
ypox»http://festival. 1september.ru/

5. ®@wusuka.ruhttp://www.fizika.ru

6. KM-mkomaahttp://www.km-school.ru/

7. DnextponHbId yueOHukhttp://www.physbook.ru/

8. Camast Oonblas 3neKkTpoHHas Oubnunoreka Pynera. [Touck kaur u
*ypHanoshttp://bookfi.org/

9. KommnbrotepHas yueOHas cpena «MHTep@kTuBHas pusnuka»
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