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IHHOACHUTEJIBHASA 3AIINCKA

Pabouass mporpamma mo ¢usuke mms 10-11 kmaccoB cocTaBlieHa B COOTBETCTBHH C
TpeboBanusiMU DenepanibHOTO TOCYAAPCTBEHHOTO 00pa30BAaTEIbHOIO CTAaHIApTa CpPEIHEro
obmero obOpazoBaHusi (mpuka3 MwuHucTepcTBa TpocBemenus Poccuiickoit denepamuun ot 12
aBrycra 2022 roga Ne 732), na ocHoBe denepanbHOil pabouell mporpaMMbl CPEIHEro OOIIEro
oOpa3oBaHusi 1o (u3MKe, OCHOBHOM OOpa30BaTeNbHONW MPOTrpamMMbl CpPEAHEro  OOIIEro
obpazoBanust MBOY «lllkxona-muneit Ne 2.

Pabouas mporpamma OpHEHTHpOBaHA Ha IEJIEBbIE MPUOPUTETHI TYyXOBHO-HPABCTBEHHOI'O
pa3BUTHL, BOCHUTAHUS U COLMAIM3ALMHU ydaluxcs, chopMynupoBaHHble B paboueil mporpamme
pocrmmtanusa MBOYVY «llkoma-munei Ne 2y,

[Iporpamma mo ¢Qu3uKe Ha ypoBHE cpeaHero oOmiero oOpazoBaHHs pa3paboTaHa Ha
OCHOBE TOJIOKEHUH M TpeOOBaHMU K pe3ylbTaTaM OCBOCHHMS OCHOBHOW 00pa3oBaTelIbHOM
nporpammel, mpencraBieHHblx B ®I'OC COO, a Ttakke c¢ yuérom (enepanbHoil pabodeit
nporpaMMbl BocnuTaHus u KoHnenmuu mnpenogaBaHusi ydeOHoro mnpeamera «®Dusmka» B
oOpa3oBaTeNnbHBIX ~ OpraHm3amuax Poccuiickoli  ®Denepanuu, pealu3yOMMX OCHOBHBIC
00pa3oBaTEeNbHBICIPOT PAMMBI.

[Iporpamma 1O ¢u3uMKe ompenenseT o00sM3aTeNbHOE TPEAMETHOE COAEpIKaHue,
YCTaHABIMBAET PEKOMEHIyEeMYIO IOCJIEeI0BAaTeIbHOCTh M3YyUEHHUs TEM U pa3felioB y4eOHOro
npeaMera ¢ Y4ETOM MEXIPEIMETHBIX U BHYTPUIPEIMETHBIX CBSA3€H, JOTHMKH Yy4eOHOTo
mporiecca, BO3pACTHBIX OcoOeHHocTedl oOyuwarommxcs. Ilporpamma mo ¢usumke maér
IIpPEJICTAaBICHUE O LIENSAX, COJEp)KaHUU, OOIIel cTpaTreruu OOy4eHMs, BOCIUTAHUS U Pa3BUTHS
oOyJaromuxcs cpeicTBaMu yueOHoro npeamera «Dusukay Ha yriiyOIEHHOM YpPOBHE.

N3yuenne kypca Qu3MKM YrioyOJI€HHOTO YpOBHS TIO3BOJISIET pPEaTU30BaTh 3aJaduu
npoecCHOHATbHON OpUEHTAIlMH, HANpPaBICHO Ha CO3JaHUE YCJIOBUHM JAJISI MPOSBIEHUS CBOMX
UHTEJUIEKTyallbHBIX M TBOPYECKMX CHOCOOHOCTEH KaXJIpIM OOydaromMMCs, KOTOpbIE
HEOOXOMUMBl ISl TPOAODKEHHS 00pa3oBaHUsS B OpraHu3alugax HpodecCHOHATBLHOTO
o0pa30BaHMs 110 PA3IUYHBIM (PU3UKO- TEXHUYECKUM U MH)KEHEPHBIM CHEIUATbHOCTSIM.

B nporpamMe mo ¢usuke OnpenensioTcs MJIaHUpPYeMble pe3yJlbTaThl OCBOCHHUS Kypca
¢u3uKn Ha YpOBHE cpenHero oOmiero oOpa3oBaHUS: JHMYHOCTHBIE, MeETalpeAMETHBIE,
npeaMeTHBIC (Ha yriayOnéHHoM ypoBHE). HayuyHo- METOM0I0THYECKON OCHOBOM IJIsl pa3padOTKU
TpeOOBaHUN K JIMYHOCTHBIM, METANPEAMETHBIM M IPEAMETHBIM pe3yJibTaTaM O00y4arouiuxcs,
OCBOMBILIUX ITPOrpamMmy 1o (pU3HKE Ha YPOBHE CPEIHEro 00IIero oopa3oBaHusi Ha yriIyOJaEHHOM
YPOBHE, SIBIISIETCA CUCTEMHO-IEATEIHOCTHBIN MOAXO.

[IporpamMma no ¢u3nKe BKIIOYAET:

IUTAHUPYEMBbIE PE3yJIbTaThl OCBOCHUS Kypca (U3MKM HAa YIIIyOJEHHOM YpPOBHE, B TOM
quclie IPEeIMETHBIE PE3YJIbTaThl IO rojlaM 00yUeHUs;

cojiepkanue yueoHoro npenmera «duzuka» mo rogam o0ydeHusl.

[IporpaMma mo ¢u3uKe MMeeT NMPUMEPHBIM XapakTep M MOXKET ObITh HCIOJIb30BaHa
YUUTEIAMU PU3UKU JJI COCTABICHUS CBOUX Pab0O4MX MPOrpamM.

[IporpaMmMa 10 (u3MKEe HE CKOBBIBAET TBOPYECKYIO WHULMATUBY YUHUTENEH W
MIPEOCTABIIAET BO3MOXKHOCTU [UISl PEANU3alUU  Pa3IUYHbIX METOAMYECKHX IOAXOI0B K
NpernoiaBaHuio (U3UKKW Ha YIIIyOJEHHOM YPOBHE IPH YCIOBHUHM COXpaHEHHs 00s3aTelbHOM
4acTH COJIepKaHus Kypca.

dusnka Kak Hayka o Hanbosee oOIMX 3aKOHAaX MPUPOABI, BHICTYIAs B KAUeCTBE Y4EOHOTO
npeaMera B LIKOJIE, BHOCUT CYIIECTBEHHBIM BKIJIAJ B CHCTEMY 3HAHHH 00 OKpYXKarolleM MHpeE.
IkonbHBI Kypc (HU3HKH — CHCTEMOOOPA3YIOUIMHA s E€CTeCTBEHHO-HAYUHBIX Y4YeOHBIX
IPEAMETOB, IOCKOIBKY (U3MYECKHE 3aKOHBI JIeKAaT B OCHOBE MPOLIECCOB U SIBICHUH, H3y4aeMbIX
XuMuen, ouonoruei, pusudeckoit reorpadueit m acrpoHommueit. Mcmonap30BaHNEe W aKTHBHOE
pUMEHeHHE (U3NYECKUX 3HAHUN OINpPENeNWIo XapakTep W OypHOE pa3BUTHE Pa3HOOOPA3HBIX
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TEXHOJOTHUI B cdepe SHEpreTHKH, TPAHCIOpPTa, OCBOCHUS KOCMOCA, MOJIYYEHHUS HOBBIX
MaTepHalioB C 3aJaHHBIMU CBOWcTBaMH. M3ydeHue (HU3MKHM BHOCUT OCHOBHOM BKJIAQJ B
(dbopMHpOBaHHE €CTECTBEHHO-HAyYHOW KapTHHbI Mupa oOyuwarouierocs, B (opMupoBaHUE
YMEHUH NPUMEHATh HAYYHbIH METO/] TIO3HAHUSI IIPY BHINIOJIHEHUH UM YYEOHBIX UCCIIEOBAaHUH.

B ocHOBY Kypca ¢u3MKH Ha YpOBHE CpeIHEro o0Iero oopa3oBaHUs MOJIOKEH PSIT UICH,
KOTOpbIE MO’KHO pacCMaTpUBaTh KaK IMPUHIUIIBI €r0 IOCTPOEHUSI.

Hoesa yenocmnocmu. B cooTBETCTBUU C HEH KypC SBJISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COZICP)KUT MaTepHall U3 BCEX pa3zesioB (PM3MKH, BKIIOYACT KaK BOMPOCH! KIACCHYECKOH, TaK M
COBPEMEHHON (PU3UKH.

Hoea zenepanuzauyuu. B COOTBETCTBUM C HEW Marepuan Kypca (HU3UKH OOBEIUHEH
BOKPYI' (u3n4eckux Teopuil. Bemymum B Kypce sBisercs GOpMHpPOBAHUE IPEICTABICHUHN O
CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEIIECTBE U IOJIE.

Hoen cymanumapuzayuu. EE peanusanys npeanosaracT UCIoiIb30BaHUE TYMaHUTaApPHOTO
MOTEeHLIMaIa PU3NYECKON HayKH, OCMBICIIEHUE CBSA3H Pa3BUTUI(PU3UKU C pa3BUTHEM OOLIECTBA, a
TaKXe ¢ MUPOBO33PEHUYECKMMHU, HPABCTBEHHBIMU U 3KOJOIMYECKMMHU POoOIeMaMu.

Hoea npuknaonon nanpaenennocmu. Kypc ¢usukn  yriayOGi€HHOrO  ypoBHS
IIpeIoiaraeT 3HaKOMCTBO € IIUPOKUM KPYTOM TEXHUUYECKUX U TEXHOJIOTMUECKUX MPUIIOKEHHUM
U3Y4YEHHBIX TEOpHUil U 3aKOHOB. IIpu 3TOM paccmarpuBaroTcsa Ha ypOBHE OOILMX MPEICTaBICHUM
U COBPEMEHHbBIE TEXHUUECKUE YCTPOUCTBA, U TEXHOJIOTHH.

Hoea »srxonocuzayuu peanusyercsi IMOCPEACTBOM BBEJEHHUS 3JEMEHTOB COJEpXKaHMS,
MOCBSIIEHHBIX AKOJIOTMYECKUM Ipo0JieMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbI C PAa3BUTHEM
TEXHUKHU U TEXHOJIOTUH, a TaKXKe 00CYX ACHUs MpoOieM palluOHAIBHOTO PUPOIOII0Ib30BAHUS U
HKOJIOTUYECKOM OE€30MacCHOCTH.

OcBoeHne cojiepKaHusl IPOrpamMMbl 10 (U3UKE TOKHO ObITh MOCTPOSHO Ha MPHUHIIMIIAX
CHUCTEMHO-/IEATEIbHOCTHOTO noaxoAa. Jyig pusuku peanusanus 3TUX MPUHLIUIIOB Oa3upyeTcs Ha
HCIOJIb30BAaHUN CAMOCTOSATEIBHOTO SKCIIEPUMEHTa KaK IOCTOSIHHO JEWCTBYIOIIEro (axkrtopa
yuebHoro mpormecca. [lnsg yrnyOnéHHOro YpOBHA — 93TO CHCTEMa CaMOCTOSITEIbHOIO
YUEHHUYECKOTO  SKCIIEPUMEHTA, BKIIOYAIOMIET0 (POHTAJIbHBIE YYEHHUYECKHE OIbITHI MpPHU
M3y4eHMH HOBOIO Marepuala, J1abopaTopHble paboThl M pabOTHl MpakTHKyma. [lpu sToM
BO3MOJXKHBI JIBa CIIOC00a peanu3alunu GU3NYecKoro rnpakTukyma. B mepBoM ciyyae mpakTUKyM
npoBouTcs 6o B koHue 10 u 11 kiaccoB, nuboO mocie MepBoro U BTOPOTO IMOJYroJuil B
KaXJ/I0M U3 3THUX KiaccoB. BTopoil cnoco® — 3To uHTerpamnus paboT MpakTUKymMa B CUCTEMY
1abopaTopHBIX paboT, KOTOpBIE MPOBOJATCS B Ipoliecce M3ydeHus pasnena (temsl). [Ipu stom
moj paboTaMu MpakTUKyMa OHMMAETCSl CaMOCTOSTEIbHOE UCCIIeI0BaHUE, KOTOPOE MPOBOIUTCS
M0 PYKOBOJICTBY CBEPHYTOI0, 0000IEHHOTO BU1a €3 MOIaroBoi HHCTPYKLUH.

B mporpamMe no ¢usnke cucrtemMa y4eHMUECKOTO 3KCIepUMEHTa, J1a00paTOpHbBIX padoT U
MIpaKTUKyMa IpeCTaBlIeHa eIUHbIM NiepedHeM. BpiOop TeMaTuku A5 3TUX BUJIOB YUEHUUYECKUX
MPAKTUYECKUX pabOT OCYIIECTBISETCS y4YaCTHUKaMU 00pa30BaTENbHOIO Ipoliecca UCXOAs M3
0COOEHHOCTEeH MOYpOYHOTO IUTAHUPOBAHUS M OCHaIleHus KkaOuHera ¢usuku. [lpu 3ToM
o0ecrieynBaeTcsi OBJAJIEHUE OOYYAIOUIUMHCS YMEHUSMHU TMPOBOJUTH MpPSIMble U KOCBEHHBIE
U3MEpEeHUs, UCCIEOBaHUs 3aBUCHUMOCTEN (DU3MUECKUX BEJIUYMH U TMOCTAHOBKY OIBITOB IIO
MIPOBEPKE MPEIOKEHHBIX TUIIOTES.

Bosbiioe BHUMaHMe yAeIseTCs pellIeHHI0 PAaCYETHRIX W KaueCTBEHHBIX 3ajad. [lpu sTom
JUIL pacu€THBIX 3a]a4 MPUOPUTETOM SIBIISIOTCS 3a/la4M C SIBHO 33JaHHOW M HESBHO 3aJaHHOM
(¢u3n4ecKoil MOJEINbI0, MO3BOJISAIOIINE IPUMEHATh N3YUYEHHBIE 3aKOHBI U 3aKOHOMEPHOCTH Kak
U3 OJHOIO pasjena Kypca, TaK U MHTETpUpYs NPUMEHEHUE 3HAHUHM M3 pa3HbIX pasfenos. s
KayeCTBEHHBIX 3a/lay TMPUOPUTETOM SIBISIOTCS 3aJaHUsl Ha OOBsSCHEHME/TIpeaCcCKa3aHHe
NpoTeKaHus (U3NYECKUX SIBJICHUN M MPOLIECCOB B OKPYXAIOIIEH XU3HH, TpeOyromue BHIOOpa
(bu3n4eckoil Moeny AJIs CUTYyalluu IPaKTUKO-OPUEHTHPOBAHHOIO XapaKTepa.
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B coorBerctBun ¢ TpeboBanusiMu PI'OC COO k wMarepuansbHO- TEXHHUYECKOMY
o0ecreyeHno y4eOHoro mporecca Kypc (GpHu3uKu yriryOJaEHHOTO YpOBHS Ha YpOBHE CPEIHETO
ob1miero o0pa3oBaHMs JOJDKEH H3ydaTbCs B YCIOBMAX IpeAMETHOro kabuHera. B kaOunere
¢bu3uKN 10JKHO OBITH HE00X0AMMOE Ja0OpaTOPHOE 000PYAOBAHKE ISl BBINOJIHEHUS YKa3aHHBIX
B IIporpaMMe 1o (U3MKe YUYCHUUYECKHX OIBITOB, Ja00OPAaTOPHBIX paboOT M pabOT MpakTUKyMa, a
TaKXe JeMOHCTPAIIMOHHOE 000PYAOBaHHE.

JleMOHCTpallMOHHOE 000pynoBaHuEe (OPMUPYETCS B COOTBETCTBUM C IPUHIMIIOM
MUHHUMAJIBHOM JJOCTATOYHOCTU U OOECIIeYMBaeT MOCTAHOBKY NEPEUYMCICHHBIX B IPOTrpaMMe I10
¢u3MKe KIIOYEBBIX JAEMOHCTpPAIMKA Ui HWCCIEIOBAaHHMS M3YYaeMBIX SBJICHUH M IPOLIECCOB,
HMIUPUYECKUX U(YHIAMEHTAIBHBIX 3aKOHOB, X TEXHUYECKHX MPUMEHEHU.

JIabopatopHoe 000pynOBaHME AJI YYEHHMUYECKHX IPAKTUYECKUX paboT (popmupyercs B
BUJIE TEMAaTHYECKHUX KOMIUIEKTOB M oOecreuuBaeTcs B pacyére OJHOr0 KOMIUIEKTa Ha JBYX
oOyuaromuxcsa. TemaTHueckue KOMIUIEKTHI Ja0OpaTOPHOTO 00OpyNOBaHHS JOJDKHBI OBITH
MOCTPOEHBI HAa KOMIUIEKCHOM HCIOJIb30BAHUU AHAJIOTOBBIX W HU(POBBIX NPUOOPOB, a TaKXKe
KOMIIBIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE IM(PPOBBIX 1abopaTopuil.

OCHOBHBIMU LIENISIMU U3Y4eHUs GU3UKU B 00I1IeM 00pa30BaHUHU SBISAIOTCS: (OPMHUPOBAHUE

MHTEpEeCca U CTPEMIJICHHUsI 00yUaIOMMXCsl K HAYYHOMY
U3YYEHUIO MPUPO/IbI, Pa3BUTHE UX MHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3sBUTHE TPEACTABICHWH O HAYYHOM METOJE TMO3HAaHMA ©  (OPMHPOBAHHUE
MCCIIEIOBATEILCKOTO OTHOIICHHS K OKPYKAIOIIUM SIBIICHHSIM;

(dbopMHpOBaHHE HAYYHOTO MHUPOBO33pPEHHUsI KaK pe3yjibTaTa M3Y4YeHHsS OCHOB CTPOEHHS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

dbopmMupoBaHHE yMEHUIH OOBSCHATH SBICHUS C HCIIOJNB30BAaHHEM (DU3MUYECKHUX 3HAHUN U
Hay4HBIX JOKa3aTeNIbCTB;

dbopMHUpOBaHUE TPEACTABICHUH O poNM (U3UKU IS Pa3BUTHUS JIPYTHX €CTECTBEHHBIX
HayK, TEXHUKU ¥ TEXHOJIOTUH;

pa3BUTHE TPEACTABIEHUH O BO3MOXKHBIX cdepax Oyaymedl mnpodeccruoHaIbHON
NeSITeTbHOCTH, CBSI3aHHBIX C (DM3MKOHM, IOATOTOBKA K JajbHEWIIEMy OOYYEeHHIO B JTOM
HanpaBJICHUU.

JlocTikeHre 3THX Iesiel o0ecreyrBaeTcsl pelIeHHeM CIeAYIOIMMX 3ahad B Ipolecce
M3yuYeHus Kypca GU3UKU Ha YPOBHE CPEHETO OOIIET0 00pa3oBaHuUs:

npuoOpeTeHue cucTeMbl 3HaHUH 00 OOIMX (PU3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPHSIX, BKJIIOYAs] MEXaHUKY, MOJIEKYJISIPHYIO (QHU3UKY, JIEKTPOANHAMUKY, KBAHTOBYIO (PU3HUKY
U DJIEMEHTHI aCTPO(U3HKHY;

(dbopMHUpOBaHUE YMEHUH IPUMEHAITHh TEOPETHUECKUE 3HAHUS ISl OOBSICHEHHS (PU3UIECKIX
SBJICHUI B IPUPOJIE U JJISl IPUHATHUS MIPAKTUYECKUX PEIICHUH B TOBCETHEBHON )KU3HU;

OCBOEHHE CIIOCOOOB pEIIeHUs Pa3IMYHbIX 33734 C SBHO 33aJaHHOHN (pr3nueckoil MoeNbio,
3aad, TOJPa3yMEBAIOIINX CaMOCTOATENbHOE CO3JaHue (PU3MUECKOW MOJENH, aJeKBaTHOU
YCIIOBHSIM 33]]a4H, B TOM YHCIIE 3a/1a4 HHKCHEPHOTO XapaKTepa,

MOHWMaHWe (PU3NYECKUX OCHOB M TPUHIUIIOB JEHCTBUS TEXHHYECKHX YCTPOWCTB W
TEXHOJIOTUYECKUX MPOIIECCOB, UX BIMSIHUS Ha OKPY>KAIOLIYIO CPEay;

OBJIQJICHUE METOJIAMH CaMOCTOSITETIHHOTO TUIAHUPOBAHHUS W TPOBEACHUS (U3NICCKUX
OKCIIEPUMEHTOB, aHAJM3a M WHTEpPIpeTali WHPOPMANUN, ONPEACTCHUS JTOCTOBEPHOCTH
MIOJIyYEHHOT'O pe3yJIbTaTa;

CO3JIaHWE YCJIOBUU ISl Pa3BUTHUS YMEHHUH MPOECKTHO-UCCIEAOBATEIbCKON, TBOPUYECKOM
NesTeIbHOCTH;

pa3BuTHE HHTEpeca K chepam npodecCuoHanbHOM e TeNbHOCTH, CBA3aHHON ¢ (PU3UKOM.
B coorBerctBun ¢ TpeboBanusmMu PI'OC COO yriyOn€HHBI ypOBEHb H3yUYCHHS
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yaeOHoro mpenmera «®Dusnka» Ha YpPOBHE cpemaHero oOmiero oOpa3oBaHUS BBIOMpaETCS
00yJaromuMuUcs, TUIAHUPYIONIUMH TPOJIOJDKEHHE 00pa30BaHUsl MO CHENHAIBLHOCTAM (DHU3UKO-
TEXHUYIECKOTO MPOPHUIIsL.

Ha u3yuenue ¢usuku (yriyO0iaEHHBIN YpOBEHB) HA YPOBHE CPEIHEr0 O0IIETo 00pa3oBaHus
otBoauTcs 340 gacos: B 10 kmacce — 170 gacoB (5 wacoB B Henento), B 11 kmacce — 170 gacos (5
4acoB B HEIEIIO).

[Ipemiaraemsrii B mporpaMmMe 1o (pu3uKe nepeyeHb J1a00paTOPHBIX HIIPAKTUISCKUX PadOT
SIBIISICTCS. PEKOMCHIOBAHHBIM, YYHTENb JENacT BBIOOP MPOBEICHHS JIA0OPATOPHBIX PadOT H
OIIBITOB C YU4ETOM MHIUBUIYaTbHBIX OCOOCHHOCTEH 00YJIarOIIHXCSI.

COJAEPKAHUE OBYYEHUA10 KJIACC

Paznen 1. Hayunblii MeTO/ NO3HAHUSI IPHPO/BI.

Oduzuka — QyHgamMeHTanbHas Hayka O mpupone. HayuHslii MeTon mo3HaHHUS U METOIbI
UCCIeTOBaHMs (PU3MUECKUX SBICHUH.

DKCHepUMEHT U Teopus B Mpollecce Mo3HaHusl Mpupoasl. Habmonenue u sKcriepuMenT B
buzuke.

CriocoOb1 n3MepeHus: GU3NIECKUX BEIHMYMH (QHAJIOTOBBIE U IHU(PPOBBIE M3MEPUTEIHHBIE
pUOOPHI, KOMITBIOTEPHBIE TATYMKOBBIC CUCTEMBI).

[orpemrHocT M3MEpeHNi PU3NIECKUX BETHUNH (a0COIIOTHAS I OTHOCUTEIbHAS).

MopenupoBanue (U3NIECKUX SBICHUN WM MPOLECCOB (MaTepualibHAs TOYKA, aOCOIIOTHO
TBEPAOE TENO, HaeanbHast )KUIKOCTh, UIeaIbHBIN Ta3, TOUSUHBIH 3apsin). ['unoresa. Gusznueckuii
3aKOH, T'PaHULIbI €r0 NpUMEeHUMOCTH. DU3ndeckas Teopusl.

Ponp m mecro ¢usuku B (OpMHUPOBAHMM COBPEMEHHOM HAyuyHOM KapTHUHBI MHpa, B
MIPAKTHYECKON IEATEIbHOCTH JIFOACH.

Yuenuueckuit sxcnepumenm, nadopamopnuie pabomul, npaKkmuxym.

W3mepenue cuiibl TOKa W HAOpsDKEHUS B IENM TOCTOSIHHOIO TOKa IPH IOMOIIM
aHAJIOTOBBIX M IU(PPOBBIX H3MEPUTETHHBIX PHOOPOB.

3HaKoMCTBO ¢ 1udpoBoit maboparopueit o ¢uszuke. [Ipumepsl u3mepeHus HU3NIECKUX
BEJIMYUH IIPHU MOMOIIN KOMIIBIOTEPHBIX JTaTYMKOB.

Pa3gen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanndeckoe aBumxkeHrne. OTHOCHTEIBHOCTh MEXAaHWYECKOIO JIBUIKEHUS.

Cucrema oTcuéra.

[Ipsimas u oOpaTHas 3a1a4i MEXaHHUKH.

Paguyc-BekTOop MaTepHanbHOM TOUYKHM, €ro IMPOEKIUHM HAa OCH CHUCTEMBI KOOPAMHAT.
Tpaexropus.

[lepemenienue, cKOpocTh (CpeAHsisi CKOPOCTb, MTHOBEHHAsi CKOpPOCTb) U YCKOpEHHE
MaTEpHUAJIbHOW TOYKH, UX MPOEKIUU HA OCH CHCTEMBbI KOOpAMHAT. ClIOKEHUE MEPEMELIEHUN U
CJIOJKEHUE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOPEHHOE MPSIMOJIMHENHOE IBHKEHUE. 3aBUCUMOCTh KOOPAWHAT,
CKOPOCTH, YCKOPEHUS U IIyTU MaTepualbHON TOYKU OT BPEMEHH U UX TpapuKu.

CBobosnHoe mageHue. YCKOpeHHe CBOOOAHOTO mMajieHus. J[BuxkeHue Tena, OpOIICHHOTO
IO/ YIJIOM K TOPU30HTY. 3aBUCHUMOCTb KOOPJAMHAT, CKOPOCTH M YCKOPEHHUS MATEPUATIbHON TOUKH
OT BPEMEHH U UX TPaPUKH.

KpuBonuneiinoe nBrxeHue. J[BuxeHne MaTepUaIbHONM TOYKH MOOKPYKHOCTH. YTJIIOBas U
nuHeWHas ckopocTh. Ilepwon m dvacrora obOpamenwus. LleHTpocTpemMutensHoe (HOpMaJIbHOE),
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KacaTellbHOE (TaHT€HIIMAIIbHOE) U MIOJIHOE YCKOPEHHE MaTepUaaIbHON TOUKH.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKUE IMPOLECCHL: CHOUIAOMETP, JABHKECHHUE
CHapsI0B, LIETIHbIE, [IecTepEHYaThIe U PeMEHHbIE TIepeaun, CKOPOCTHbIE TU(THI.

Jemoncmpayuu.

Mogenp cucTemMbl OTCUYETA, WIUTIOCTPALMS KUHEMATHYECKUX XapaKTEPUCTUKIBUKCHUS.

Crioco0bl ucclieIoBaHUS JBUKEHUH.

Nnnroctpanus npeaenbHoro nepexoia i u3MepeHrue MTrHOBEHHON CKOPOCTH.

[IpeoOpazoBaHue ABMKCHHI C UCTIOTB30BAHUEM MEXAHU3MOB.

[Tanenue Ten B BO3IyXe U B pa3peKEHHOM MIPOCTPAHCTBE.

Habmtonienue nBukeHHs Tesa, OPOIIEHHOTO MO yIiOM K FOPU30HTY UTOPHU30HTAIBHO.

Hanpasnenue ckopocTu npu ABMKEHUU 10 OKpykHOCTH.IIpeoOpazoBanue yrioBoii

CKOPOCTHU B pEAYKTOpE.

CpaBHeHHE MMyTeH, TPACKTOPUH, CKOPOCTEH JBMXKCHHSI OJJHOTO M TOTO K€ TeJia B Pa3HbIX
CUCTEMaX OTCYETA.

Yuenuueckuii sxcnepumenm, nabopamopnuie pabomul, npakmuxym.

N3ydyeHne HepaBHOMEPHOTO JBHXKEHUS C LIEJIBIO ONPEAECICHUS MTHOBEHHOM CKOPOCTH.

N3mepenne yckopeHus TMpHU NPSIMOJIMHEHHOM PAaBHOYCKOPEHHOM JBWKEHUHM IO
HAKJIOHHOM IIJIOCKOCTH.

HccnepoBanue 3aBUCMMOCTH IYTH OT BPEMEHU IIPU PABHOYCKOPEHHOM JIBH)KEHHH.

N3mepenue yckopeHus: CBOOOAHOIO majieHus (P€KOMEHJ0BAHO MCIOJIb30BaHNUE U(PPOBOIA
naboparopun).

N3yuenue nBuxeHus tena, OpOlIEHHOrO TOpU30HTaNbHO. [IpoBepkarumnoressl o npsmMoi
MPONOPLUMOHAIBHON 3aBUCHUMOCTH MEXAY [aJbHOCTBIO MOJETA M HAYAJIbHOM CKOPOCTBIO TeA.

N3ydenue nBrkeHus Tela 1o OKPYKHOCTHU € IIOCTOSHHOM 110 MOAYJIFO CKOPOCTBIO.

HccnenoBanne 3aBUCUMOCTH Tepuo/ia OOpalleHUs KOHMYECKOTO MAasTHHKAa OT €ro
rapameTpoB.

Tema 2. /lunamuxa.

[IepBbiit 3akoH HeroToHa. MHEpuManbHble cCUCTEMBI OTCUETA. [[pUHIIMIT OTHOCUTENBHOCTH
lNanunes. HemnepunanbHblie cUCTEMBI OTCUETa (OTIpeAeTICHUE, IPUMEPBI).

Macca tena. Cuna. [lpunnun cynepno3unuu cui. Bropoit

3akoH HproTOoHa 1511 MmaTepuanbHON TOUkH. TpeTnii 3aKoH

HeroTOHA 117151 MaTepHalIbHBIX TOYEK.

3aKOH  BCEMHUPHOIO TATOTEHUS. OKBHUBAJIEHTHOCTb IpaBUTALlMOHHON "
WHEPTHOU MacCBhl.

Cuna tskecTd. 3aBUCUMOCTh YCKOPEHHUSI CBOOOJHOIO MaJE€HUS OT BBICOTHIHAJ
MOBEPXHOCTBIO IUTaHeTBl U OT Teorpaduyeckoi HIUpOTHI.  JBH)KEeHUE
HeOeCHBIX Tell M UX cITyTHUKOB. 3akoHbl Keruepa. [lepBas kocMuueckas CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec Tena, IBUXKYyIIErocst C yCKOPEHUEM.

Cuna Ttpennsa. Cyxoe TpeHue. Cuia TpEHMsI CKOJIBKEHHS W CHUJIa TPEHHUS IOKOS.
Koadpduument tpenus. Cusia COnpoTUBICHUS NMPU ABIKEHHM Tella B JKUAKOCTH WIM Tase, e€
3aBUCHUMOCTB OT CKOPOCTH OTHOCUTEBHOTO JABHXKEHUS.

Hasnenue. ['mapocratnueckoe napienue. Cuiia Apxumena.

TexHudyeckue yCTpOHMCTBA M TEXHOJIIOTMYECKHE IIPOLECCHI: IMOAIIUIIHUKH, IBUKCHHE
HCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpayuu.

HaGntoneHne OBM>XKEHUS TNl B MHEPLUUAIBHBIX U HEMHEPLUAIBHBIX CHCTEMaX0TCUETa.

[IpuHIUIT OTHOCUTEIBHOCTH.

Kauenue 1ByX IMIMHAPOB WK IIAPOB PA3HON MacChl C OJMHAKOBBIMYCKOPEHUEM
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OTHOCHUTEJIbHO HEUHEPLIMAIIBHON CUCTEMBI OTCUETA.

CpaBHeHue PaBHOJEHCTBYIOLIEH PUIIOKEHHBIX K  Temy cui c
MPOU3BEICHUEM MACCHI TE€JIA HA €r0 YCKOPEHUE B MHEPLIMAIIBHOM CUCTEME OTCUETA.

PaBeHCTBO cHil, BO3HUKAIOIIKMX B PE3YJIbTATE B3aUMOIeCTBUS Teil.MI3MepeHue mMace

10 B3aMMO/JICHCTBHIO.

HesecomocTs.

Bec tena npu yCKOpeHHOM NOABEME U MAICHUU.

[leHTpOOE)KHBIE MEXaHU3MBI.

CpaBHEHME CUIT TPEHMS IOKOS, KAUEHUSI U CKOJIbKEHUSI.

Yuenuueckuit sxcnepumenm, nabopamopnsvie padomol, RPAKMUKYM.

N3mepenue paBHOACHCTBYIOLIEH CUII MPHU JABHKEHUU OpycKa M0 HAKIOHHOMIIOCKOCTH.

[IpoBepka rumore3bl 0 HE3aBUCHMOCTH BPEMEHHM JIBIDKCHHS OpyCKa IMOHAKJIOHHOM
IIJIOCKOCTH Ha 33JJaHHOE PAacCTOSIHUE OT €r0 MaccChl.

HccnegoBanue 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE HPE3UHOBOM
oOpasiie, oT ux AedopMaiuu.

W3yyeHne NBUKEHUS CUCTEMBI TN, CBS3aHHBIX HUTHIO, MEPEKUHYTON 4epe3neérkuii OI0K.

N3mepenue kodpduiieHTa TpeHUs MO BEIUYMHE YIIOBOro Kod(h(UIIMEeHTa3aBUCUMOCTH
Frp(N).

UccnenoBanue aBmxeHUs Opycka 1Mo HAKJIOHHOM IUIOCKOCTH € TIEPEMEHHBIM
KOX(QPHUIIHEHTOM TPEHHSL.

N3ydenue nBukeHuUs rpys3a Ha Bally C TPEHHEM.

Tema 3. Cmamuka meépoozo mena.

AbcomotHO TBEpAOE Teno. [locTynarenbHOe U BpalaTesIbHOE JIBUKEHUE TBEPJOTO TeJa.
MoMeHT Cuiibl OTHOCUTENIBHO Ocu BpamieHus. [lnedo cuibl. ClokeHue Cuil, MPUIIOKEHHBIX K
TBEpIOMY Teny. LIeHTp TsxecTn Tena.

VYcnoBust paBHOBECHUS TBEPAOTO TeA.

VYcroitunBoe, HeyCTOMUNBOE, 0€3pa3IMYHOE PABHOBECHE.

TexHuueckue ycTpoucTBa U TEXHOJOTHYECKHE IMPOLECChl: KPOHIUTEHH, CTPOUTEIbHBIN
KpaH, peméryaTbie KOHCTPYKITUH.

Jemoncmpayuu.

VYcnoBus paBHOBECHS.

Bunel paBHOBecHs.

Yuenuueckuit sxcnepumenm, nabopamopnvie pabomul, npaKkmuxym.

UccnenoBanue YCJIOBUM  paBHOBECHS TBEPAOro  Teja, HUMEKOLIEro 0Ch
BpalICHUsI.

KonctpynpoBanue KpOHIITEHHOB U pacu€T CUJl YIIPYTOCTH.

N3ydeHue ycTOMYMBOCTH TBEPIOTO TEIA, UMEIOLIETO IJIOMIAaAb OIOPHI.

Tema 4. 3axonvl coxpanenus 6 mexanuke.

NMnynbsc MaTepralbHOW TOUKH, CUCTEMBI MAaTEpUAIbHBIX TOUEK. L[eHTp MacccucTemsl
MarepuaibHBIX ToueK. Teopema o IBUKEHUH LIEHTPa Macc.

NmMmnynbe cuiibl 1 M13BMEHEHUE UMITYJIbCa Teja. 3aKOH

COXpaHEHUs UMITYJIbCA.

PeakTuBHOE OBUKEHHE.

MoMeHT uMIlysbca MaTepuaIbHON TOUYKHU. [IpencraBieHue o COXpaHEHUMMOMEHTA
HMITYJIbCA B HEHTPAJIbHBIX MOJISX.

Pabora cwibl Ha MaoM U HAa KOHEYHOM TepeMenieHuu. | padudeckoernpencTaBicHue
paboThI CUITHIL.

MoniHoCTh CHJIBL.
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Kunernueckass sHeprusi MaTepuanbHOU touku. Teopema 00 M3MEHEHUU
KMHETUYECKOW SHEPIruy MaTepUalbHON TOUYKH.

[loTenuumanpHple W HenmoOTeHUUANbHbIE cUibl. [loTeHnuanbHas sHeprus. [loTeHumanbHas
SHEprus ymnpyro aeQopMupoBaHHONU HpyxuHbL. [loTeHIMaNbHas SHEprusl Tejaa B OJAHOPOIHOM
rpaBUTaMOHHOM TnoJie. IloTeHnuanbHas sHeprus Tena B TPAaBUTALIMOHHOM I10JI€ OAHOPOJHOTO
miapa (BHyTpH U BHe 1apa). Bropast kocmuueckas ckopocTb. TpeThsi KocMUUEcKast CKOPOCTb.

CBsi3p pabOThl HETIOTEHIMATBHBIX CUJ C U3MEHEHUEM MEXaHHYECKOH SHEPTrUU CHUCTEMBbI
TeJl. 3aKOH COXPAHEHUS] MEXAHUYECKOU SHEPIUH.

VYrpyrue u Heynpyrvue CTOJIKHOBEHUSI.

VpaBHeHue bepHyuM s UACAIBHOM MKUJIKOCTH Kak CJEACTBHE 3aKOHA COXPaHEHHUs
MEXaHUYECKON IHEPTUU.

TexHuyeckue yCcTpOMCTBA M TEXHOJIOTMYECKHE MPOLIECCHI: JBUKEHHE PAKET, BOJOMET,
KONEP, NPYKUHHBIA MUCTOJIET, TUPOCKOI, (GUTYpHOE KaTaHWE HAKOHbKAaX.

Jemoncmpayuu.

3aKOH COXpaHEHHUs UMITYJIbCa.

PeakTuBHOE ABMXKEHUE.

N3MepeHre MOIHOCTH CHJIBI.

W3meHeHue 3Hepruy TeNa Mpy COBEPIICHUU PAOOTHI.

B3anmMHuble npeBpallieHus KUHETUYECKON U MOTEHIMAIbHOW SHEPTrUuid NPUIECUCTBUU HA TEJIO
CUJIBI TSYKECTU U CUJIbI YIPYTOCTH.

CoxpaHeHHe SHEPTUY MPU CBOOOHOM Ia/IEHUH.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomol, npaKmuKym.

N3mepenne nmimyibca Tena o TOpMO3HOMY ITyTH.

W3mepeHue cuiibl TATH, CKOPOCTU MOETH 3JIEKTPOMOOMIISE U MOIIHOCTUCHIIBI TATH.

CpaBHeHHE U3MEHEHMsI UMITYJIbCa TeJla ¢ UMIyJIbcoM cuibl. MccnenoBanue

COXpAaHEHUS UMITYJIbCA [TPU YIIPYTOM B3auMOoAeHCcTBUU. I3MepeHre KHHETUYECKOU

SHEPIUHU Tejla 110 TOPMO3ZHOMY ITyTH.

CpaBHeHHE U3MEHEHUS MOTEHIMAIbHOW SHEPTUU NPY>KUHBI C pabOTOM CUIIBI TPEHHUSL.

Onpenenenue pabOThl CHIIBI TPEHUS TP JABUKEHUHU TeJla 110 HAKJIOHHOM MJI0CKOCTH.

Pa3gen 3. MosekynsipHasi pu3MKa ¥ TEPMOAMHAMHKA.

Tema 1. Ocnogvt MoneKynApHO-KUHEMU4eCKol meopuu.

OcHOBHBIE TOJIOXKEHHUS MoJIeKyJIsapHO-KuHeTndecko Teopun (MKT), ux omnbiTHOE
obocuoBanue. uddysus. bpoyHoBckoe nBmwkeHune. XapakTep IBIKCHHS M B3aHMMOJICHCTBHS
qacTUl] BemlecTBa. MoJelnu CTPOEHHUs Ta30B, KUAKOCTEH M TBEPABIX Tel U OOBSICHEHHE
CBOWCTB BeIIECTBAa Ha OCHOBE JTUX Mojeneil. Macca M pasMmepsl MOJEKyl (aToMoOB).
KomnuectBo BemectBa. [locrosinnass ABorapo.

TennoBoe paBHoBecue. Temmeparypa u crocoObl e€ usMmepenus. lllkama TemmepaTyp
enbcns.

Mopenp wnaeanbHOro raza B MOJIEKYJSIPHO-KMHETHYECKOW TEOpUHU: YACTHIBI Tas3a
JBIKYTCSI XAOTUYECKH U HE B3aUMOJEHCTBYIOT IPYT C IPYTOM.

I'a3oBbie 3akoHBI. YpaBHeHue MenneneeBa—Kuaneiipona. AOcomOTHas Temreparypa
(wkanma temmneparyp KenbBuna). 3akon [lanpbrona. M3ompomeccsl B HaeadbHOM Ta3e ¢
MIOCTOSIHHBIM KOJIMYEeCTBOM BemlecTBa. ['paduueckoe mpeacTaBieHne W30IMPOLIECCOB: U30TEPMa,
n30Xxo0pa, u3obapa.

CBsi3p MEXIy [aBJIE€HUEM U CpPEAHEH KHUHETHMYECKOM DJSHEpruel IOCTyNaTelbHOIo
TEIJIOBOTO JBMKEHHUS MOJIEKYJ HACaIbHOr0 Ta3a (OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-
KMHETUYECKOW TeOpUHr UACaTbHOrO rasa).

CBsa3b  aOCONMIOTHOW  TeMmIepaTypbl TEpPMOJMHAMUYECKOW CHUCTEMBI CO  cpenHei
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KUHETHUYECKON YHEPIUEN OCTYNATEIbHOIO TEMIOBOTO ABUKECHUS €€ YaCTHIL.

TexHuueckue yCTPOHCTBA M TEXHOJOTHYECKHE IMPOLECCH: TEPMOMETp, Oapomerp,
MOJy4YeHUE HAaHOMATEPHUAJIOB.

Jemoncmpayuu.

Mopenu IBHKEHUS YacTUI] BerecTBa. Moiens

OpOYHOBCKOTO JBM)KCHUSI.

Buneopoinuk ¢ 3anuchio peaabHOro OpOyHOBCKOTO ABOKeHUS. A dy3ust

JKUIKOCTEH.

Mogens onbita llTepHa.

[IpuTsikeHre MOJIEKYII.

Mopenu kpuctamnyeckux pemérok. HabmoaeHnue n

HCCIIEIOBAHUE U30IPOIIECCOB.

Yuenuueckuii sxcnepumenm, nabopamophuie padomot, npAKMUKyM.

Hccnenosanue mpouecca  yCTaHOBJICHUS TEIIOBOTO paBHOBECHS npu
TEIUIO00MEHE MEXKIY ropsYeid U XOJIOIHOM BOIOH.
N3y4yeHne  M30TEPMHYECKOIO nporecca  (PEeKOMEHI0BaHO UCII0JIb30BaHUE

1 (poBoI JTabopaTOpUn).

N3yueHne uM30XOpHOTrO  mpoluecca.

N3yuenune wm3obapHOro  mporecca.

[IpoBepka ypaBHEHHS COCTOSIHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mawiunwl.

TepMmoannamMuyeckas (TI) cucreMa. 3agaHue BHEIIIHUX YCIIOBUU s
TepMOJAMHAMUYECKON cucTeMbl. BHemHue u  BHyTpeHHue mnapameTpbl. [lapamerpsl
TEPMOJAMHAMUYECKON CHUCTEMBI KaK CpPEeIHHME 3HAUCHUS BEJIMYMH, OMHMCHIBAIOIINX €€ COCTOSTHUE
Ha MUKPOCKOITMYECKOM YPOBHE.

HyneBoe navano repmoamnamuku. CaMONpou3BOJIbHAS pellaKcalis TePMOANHAMUYECKOMN
CHUCTEMBI K TEIJIOBOMY PaBHOBECHIO.

Mopenbs wuaeaqbHOTO Ta3a B TEPMOJAMHAMUKE — CHCTEMa YpaBHEHUN: YypaBHEHHE
MenneneeBa—KnaneiipoHa U BBIpaXEHUE JUIsI BHYTPEHHEH DHEPrUU. Y CIOBUS NPUMEHUMOCTH
9TOW MOJENH: HHU3Kas KOHIICHTpAIUS YacTHIl, BBICOKHE TeMIlepaTyphl. BvIpaxkeHue UIst
BHYTpPEHHEH YHEPTHH OJJHOATOMHOTO HJIeaTbHOIO ra3a.

KBazucraTuueckue 1 HeCTaTHUECKUE MPOIIECCHI.

DnemeHTapHas paboTa B TepMOAMHAMHUKE. Beruncienne paboTsl mo rpaduky mporecca Ha
pV-auarpamme.

Tennmonepenaua kak cmoco0 HW3MEHEHHS BHYTPEHHEH SHEPruu TepMOIMHAMUYECKOU
cucTteMbl 6e3 coBepieHus paboTel. KOHBEKIINS, TETUIONPOBOAHOCTD, H3ITYUCHHUE.

KonmuectBo Temnotel. TemmoéMmkocTh Tenma. YaenbHas W MOJIApHAS TEIUIOEMKOCTH
BEIIeCTBA. YpaBHEeHHE Maliepa. YenpHash TEIIOTa CropaHus ToruiMBa. Pacd€r konmmuectBa
TEIUTOTHI TIpH Terutonepeaade. [lonstue 06 annabaTHOM Tpolecce.

[TepBriii 3aK0H TepMOAMHAMUKH. BHyTpeHHss sHeprus. KommdecTBo TemnoTsl U paboTa
KaK Mepbl I3MCHECHHSI BHYTPCHHEH dHEPTUU TEPMOIMHAMUICCKON CHCTEMBI.

Bropoii 3akoH TepMOAMHAMUKH I PaBHOBECHBIX IMIPOLIECCOB: dYepe3 3aJaHHOe
PaBHOBECHOE COCTOSIHUE TEPMOIMHAMHYECKON CHUCTEMBl MPOXOIUT EIMHCTBEHHAsl ajauadaTta.
AOcoiroTHas TeMIiepaTypa.

Bropoii 3akoH TepMOJMHAMUKH JUIsI HEPABHOBECHBIX MPOIECCOB: HEBO3MOXKHO MEpeaaTh
TEIUIOTY OT Oojiee XONOMHOTO Tena K Oonee Harperomy 0e3 kommeHcamwu (Kmaysmyc).
HeoOpaTuMOCTh MPUPOTHBIX MTPOLIECCOB.

[Ipunmuner  gedictBusg  TemioBbix MamuH.  KITJI.
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MakcumansHoe 3Hauenne KITJI. Hukn Kapno.

DKOJIOTHYECKUE aCNEeKThl MCIIOIb30BaHUS TEIUIOBBIX JBHUraresneil. TemioBoe 3arps3HeHue
OKPY’KaIOIIIECH CPEeIbI.

TexHu4eckue yCTpOMCTBA M TEXHOJIOTHYECKUE IMPOIECCHI: XOJOAMIBHUK, KOHIUIIMOHED,
TU3CNIbHBIH W KapOIOpaTOpHBIM JIBUTaTeld, IapoBas TypOWHA, IOJYyYEHUE CBEPXHUZKUX
TEeMIIepaTyp, YTWIM3AIUsl «TEIJIOBBIX» OTXOJOB C HCIOJIb30BAHMEM TEIUIOBOTO HAacoca,
YTHIIN3ALUS OMOOPTaHNYECKOTO TOILTUBA JUISBEIPA0OOTKHU «TEIIOBOI U AJIEKTPOIHEPTHUH.

Hemoncmpayuu.

N3menenue remneparypsl Ipu aguadaTuueckoM paciupenun. Bo3ayiHoe oruuso.

CpaBHEHHE YIEIbHBIX TETUIOEMKOCTEH BEIIECTB.

CriocoObl U3MEHEHUS BHYTPEHHEH SHEPIHH.

HccnenoBanme aquabaTHOTO mporiecca.

KommbrorepHbie MOie/IN TEMIOBBIX IBUTATENICH.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomol, npaKmuKym.

N3smepenue yaenbHON TermnoéMkocT. MccnenoBanue

rpoiiecca OCThIBaHMs BeliecTa.ccnenoanne

aanabaTHOro Ipolecca.

N3yueHne B3aMMOCBSA3M HPHEPIUU MEKMOJEKYJSIPHOIO B3aWMOJCHCTBUS U TEMIIEPATypbl
KUIIEHUS KUAKOCTEM.

Tema 3. Azpezamnvie cocmoanusn eewtecmea. Dazosvie nepexoowl.

[TapooOpa3zoBanue wu KoHIeHcamus. VcmapeHwe © KWICHHWE. YJIelbHas TeIuioTa
napooOpa3oBaHMsL.

Hacpiiennsle M HeHachlllleHHblE mapbl. KadecTBEHHas 3aBUCMMOCTH IUIOTHOCTH H
JABJICHUSI HACBIIIEHHOTO Tapa OT TeMIIepaTyphl, UX HE3aBUCHUMOCTb OT 00bEMa HACHIIICHHOTO
napa. 3aBUCUMOCTb TEMIIEPATyPbl KUTICHUS OT JABJICHUSB KUJIKOCTH.

BrnaxHocTh Bo3ayxa. AGCONIOTHASI U OTHOCUTETbHAS BIIAXKHOCTb.

Tépnoe teno. Kpucrammmueckue u amop@Hbie Tema. AHU30TPOIHS CBOWCTB KPUCTAJIIIOB.
[TnaBnenue u kpucraumM3anus. Y aenpHas TerioTa miasiaeHus. Cyonumarusi.

Hedbopmaru TBEpAOTO Tena. Pactskenue u cxarue. Cnsur. Moayns FOnra.

[Ipenen ynpyrux nedpopmanuil.

TennmoBoe pacuupenue KUIAKOCTEH U TBEPABIX Tel, 00BEMHOE U TUHEHHOE paclIupeHHe.
AHTapMOHHM3M TETUIOBBIX KOJEOAHUIM YacTHUI[ BENIECTBa KaK MPUYMHA TEIJIOBOTO PACHIUPEHUS
Ten (Ha KaYeCTBEHHOM YpPOBHE).

[IpeoOpa3oBanue »sHeprun B  (Pa3oBBIX Mepexoiax.

YpaBHEHHE TEIIOBOTO OanaHca.

[ToBepxHOcTHOE HaTskeHHE. KoadhuimeHT mMOBEepXHOCTHOTO HATsKeHUs. KanumispHbie
siBJIeHUsI. J{aBieHue 1Moy MCKPUBIEHHON MOBEPXHOCTHIO KUAKOoCTH. @opmyiia Jlanmaca.

TexHnudeckue yCTPOWCTBA M TEXHOJOTHYECKHUE TMPOIECCHl: IKUIKHE KPUCTAJUIBI,
COBPEMEHHBIE MaTepUaIbI.

Hemoncmpayuu.

TemnoBoe pacmmpenue. CBoiicTBa

HACBIIICHHBIX MTapOB.

Kunenue. Kunenue npu noHMKEHHOM JaBJICHUU.

N3mepenne cuiibl MOBEPXHOCTHOTO HATSXKEHUS.

OnbITHI C MBUIBHBIMM IIIEHKaMU.CMaunBaHKE.

KanumispHele saBnenus.

Moienn HEHBIOTOHOBCKOM KUIKOCTHA.CII0COOBI

WU3MEPEHUS BIAKHOCTH.
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HccnenoBanue HarpeBaHus U IUIaBJIEHUS KPUCTAJUIMUECKOTO BelecTBa. Buapl

nedopmariuii.

HaGmronenne mansix e opMariuid.

Yuenuueckuit sxcnepumenm, nabopamopnvie pabomul, npakmuxym.

N3ydeHune 3aKk0OHOMEPHOCTEN UCTTapEHHUs )KUIKOCTEN. I3MepeHne yneIbHOM

TEIJIOTHI IUIABJICHUS JIbAA.

N3yueHne CBOMCTB HACHIILICHHBIX I1APOB.

W3mepenne abCONMIOTHOM BIaKHOCTH BO3yXa M OIEHKA MacChl MapOB BIIOMELICHHH.

N3mepenune korppuureHTa HoBEpXHOCTHOrO HaTsKkeHus. M3mepenue

monyins FOHra.

HccnenoBanue 3aBUCUMOCTH JieopMalluy pe3NHOBOTO 00pa3lia OT MPUIIOKEHHONW K HEMY
CHJIBI.

Pasnen 4. DiekTpoanHAMHUKA.

Tema 1. Inekmpuueckoe noe.

OnexTpuzanus Tea U e€ MpOsBICHUSA. DJNEKTpUUYECKUH 3apsii. JBa Buaa 31EKTPUUECKUX
3apsnoB. IIpOBOIHMKM, NMIIEKTPUKH W IOJIYHNPOBOAHMKH. ODJIEMEHTAPHBIM 3IIEKTPUYECKHUN
3apsj. 3aKOH COXPAaHEHUs! IEKTPUYECKOTO 3aps/a.

B3aumoneiicteue  3apsgoB.  Toueunsie  3apsael.  3akoH  Kymona.

OnexTpuueckoe nose. Ero neiicTBre Ha 3J€KTpUUECKUE 3apsiibl.

Hanpsokénnocts  anextpuueckoro mnonis. [IpoOueiii  3apsn. JluHuum HanpskEHHOCTH
ANeKTprudecKoro nosst. OJHOPOIHOE ANEKTPUUYECKOE ITOJIE.

[ToTeHIManbHOCTh AIEKTPOCTATUYECKOrO MOJIA. Pa3HOCTh NMOTEHIMAIOB W HAIPSKEHUE.
[lorennmaneHass  »Heprus  3apsana B JJIeKTpocratmyeckoM — noise.  llorenmman
ANEeKTpoCcTaTUYecKoro mosst. CBs3p HANpsDKEHHOCTH TMOJIE M PAa3HOCTH TMOTEHIUAIOB IS
3JIEKTPOCTATUYECKOT0 MO (KaK OJTHOPOTHOTO, TAK U HEOJHOPOAHOTO).

[TpyHIMI Cynepno3UIMK MIEKTPUYECKUX MOJIEN.

ITone ToueuyHoro 3apsaa. Ilome paBHOMepHO 3apsbkeHHOW cdepsl. Ilone paBHOMepHO
3apspkeHHOro 1o o0béMy mapa. Ilone paBHOMEpHO 3apsKEHHOH OECKOHEUHOW IIOCKOCTH.
KapTunsl 1MHMIA HAIPSHKEHHOCTH 3TUX MTOJIEH MDKBUIIOTEHIIMAIBHBIX TTOBEPXHOCTEM.

[IpoBOIHMKY B 2JIEKTPOCTATHYECKOM I10JIE. Y CIIOBUE PABHOBECUS 3aps10B.

JIMDIIEKTPUKH B 3JIEKTPOCTATHYECKOM I0JI€. J{ManeKkTpuyeckas MpoOHUIaeMOCTh BEIECTBA.

Kongencarop. DnekTpo€MKOCTh KOHJEHCATOpA. DJNEKTPOEMKOCTH IMIIOCKOIO
KOHJIEHCATOopa.

[TapannensHoe coequHeHne KonaeHcaTopoB. [locnenoBaTenbHOe COeTUHEHNE
KOHJICHCATOPOB.

OHeprus 3apsHKEHHOT0 KOHJIEHCaTopa.

JIBrKeHne 3apsyKeHHON 4acTHIbI B OJHOPOJAHOM 3JIEKTPUYECKOM ToJie. TexHu4yeckne

YCTPOICTBA M TEXHOJOTUYECKHE MPOIECCHI: AIIEKTPOCKOIL,
ANIEKTPOMETP, AIIEKTPOCTATUYECKAs 3aluTa, — 3a3eMJICHUE ANEKTPONPHOOPOB,
KOHJIeHCaTOpbl, TeHepaTtop Ban ne ['paada.

Jemoncmpayuu.

Y CeTpolCTBO ¥ IPUHLMIT JEHCTBUS JIIEKTPOMETPA.

DNEKTPUUECKOE MOJIE 3apsSKEHHBIX IIAPUKOB.

DneKTpruYecKoe NoJie ABYX 3apsKEHHBIX IIJIaCTHH.

Mopaensb anekTpocraTnueckoro reaeparopa (Ban e I'paada). llpoBogauku B

ANEKTPUYECKOM TOJIE.

DnexTpocTaTHuecKas 3aluTa.

YcTpolcTBO U JeHCTBUE KOHIEHCATOPA MOCTOSHHOM U MEPEMEHHON EMKOCTH.
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3aBUCUMOCTh AIEKTPOEMKOCTH IUIOCKOTO  KOHJEHcaTopa OT  IJIOLaau
IIJJACTUH, PACCTOSHUS MEXKly HUMH U IU3JIEKTPUIECKON IPOHNULIAEMOCTH.

OHeprus 3JeKTPUUECKOro MO 3apsKEHHOI0 KOHIeHcaTopa.3apsiika U

paspsika KOHAEHcAaTopa 4epes3 pe3ucTop.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomot, npaKmMuKym.

OneHka cuil B3aUMO/IEUCTBUS 3apsKEHHBIX TEIL.

Habumoienue npeBpalieHust SHEPTruu 3apsKeHHOT0 KOHJIEHCATOpa B SHEPT HIOM3ITYYEHUS
CBETOAMO/1A.

N3yueHune npoTekaHus TOKa B LIETIH, COAECPKALIEH KOHASHCATOP.

Pacnipenenenue pazHoCTH IIOTEHIMAJIOB (HanpsiKeHUs) pu
IIOCJIEI0BATEIbHOM COEIMHEHUH KOH/IEHCATOPOB.

HccnenoBanue paspsiia KOHAEHCATOPA Yepe3 pe3UCTop.

Tema 2. Ilocmosannbwlii 31eKMpudeckKuil Mmox.

Cuuia Toka. [locTosiHHBIHN TOK.

VYcnoBusi CylmeCTBOBAaHUS MOCTOSIHHOTO 3JIEKTPUYECKOTO TOKa. VMCTOYHMKHTOKA.
Hanpsoxkenne U u D/1C é&.

3axon OMa /17151 yyacTKa LIETH.

DNEeKTpUYECKOE  CONPOTUBJIEHUE.  3aBHCHUMOCTH CONPOTUBIIEHUS  OJHOPOJIHOIO
IIPOBOJHMKA OT €ro UIMHBI M IUIOMIAAX IIONEPEYHOrO0 CEYEHHs. Y IEIbHOE CONPOTHUBIICHHE
BEILIECTBA.

[TocnenoBarenpHOE, MapauIeNbHOE, CMEIIAHHOE COECIUHEHHUE ITPOBOJHUKOB.

Pacuér pa3BeTBIEHHBIX dJIekTpudeckux reneid. [IpaBuna Kupxroda.

Pabota snexkrpuueckoro Toka. 3akoH Jlxoyns—JleHna.

MOIIHOCTE 2JIEKTPUYECKOTO TOKA. TeruioBast MOLHOCTD, BbIAEIAEMAas HA PE3UCTOPE.

OJIC u BHYTpEeHHEE CONPOTHUBJIICHHE WMCTOYHUKA TOKa. 3akoH Oma [ TOJHOU
(3aMKHYTOM) AJIEKTPUYECKON 11en. MOITHOCTh UCTOYHMKA Toka. KOopoTkoe 3ambIKaHuE.

Konznencarop B 1ieny MOCTOSHHOT'O TOKA.

TexHudyeckue yCTpONCTBA M TEXHOJIOIMYECKHE IIPOLIECCHL: aMIIEPMETP, BOJBTMETP,
peocTaT, CUETYMK JIEKTPUIECKON IHEPTHUH.

Hemoncmpayuu.

W3mepeHue cuiibl TOKa U HANPsDKEHUS.

NccnenoBanmne 3aBUCUMOCTH CUJIBI TOKA OT HAIPSKEHUS JUUISl PE3UCTOPA,JIaMIIb
HaKaJMBaHUS U CBETOJUO/A.

3aBUCUMOCTh COMPOTUBIICHUS IIMIIMHAPHUECKUX MPOBOJHUKOB OT JUTHHBIL,IUIOIMIA M
MIOTIEPEYHOr0 CEYEHUsI U MaTepuaa.

HccnenoBanme 3aBUCUMOCTH CHIIBI TOKA OT COITPOTUBIIEHUS MPU MOCTOSTHHOMHAIPSDKEHUU.

IIpsmoe n3mepenune 3/1C. KopoTkoe 3aMbpIkaHHE TajbBaHUYECKOIO AIEMEHTAN OLIEHKa
BHYTPEHHETO CONPOTHUBIICHUSI.

CriocoObI coeiMHEeHUst ICTOYHUKOB Toka, DJIC GaTapeil.

HccnenoBanue pa3HOCTH MOTEHIIMAIOB MEXKY MOJIFOCAMUA UCTOYHUKA TOKAOT CHJIBI TOKA
B LIEMH.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomoi, nPaKmuKym.

HccnenoBanue cMeNIaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenue yaeapHOro ConpoTUBIIEHUS IPOBOJHUKOB.

Hccnenosanue 3aBUCUMOCTH  CWJIBI TOKAa OT HampsDKeHUS  JUId  JIaMIIbI
HaKaJIWBaHUS.

YBenuueHue npesenna u3MepeHus amnepmerpa (Boaptmerpa). Msmepenne 31C

Y BHYTPEHHETO COIIPOTHUBIICHUS HCTOYHHUKA TOKA.
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Hccnenoanue 3aBucumoctd DJ[C rajibBaHMUECKOTO 3JEMEHTAa OT BPEMEHUIIPH KOPOTKOM
3aMBbIKaHUH.

HccnenoBanue pa3HOCTH MOTEHIIMAIOB MEXKTy ITOJIFOCAMUA UCTOYHUKA TOKAOT CHUJIbI TOKA
B LIETIH.

HccnenoBanue 3aBUCMMOCTH I0J€3HOM MOIIHOCTH MCTOYHHMKA TOKA OT CHJIBI TOKA.

Tema 3. Toxu ¢ paznuunsix cpeoax.

OnexTpuueckas IIPOBOAMMOCTh pa3IMYHbIX  BELIECTB. DneKTpoHHas
IIPOBOAMMOCTD TBEPJBIX METAJJIOB. 3aBUCUMOCTb COIPOTUBJIEHUSI METAIJIOB OT TEMIIEPATypHl.
CBepXITpOBOIUMOCTb.

DnexTpuuecKuil ToK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX IIyYKOB.

[TonynpoBonnuku. CoOCTBEHHass W IMPUMECHas IPOBOJAUMOCTh IOJTYHPOBOJIHUKOB.
CsoiicTBa p—n-niepexona. [lomynpoBoiHUKOBbIE TPUOOPHI.

DNEKTPUUECKUN TOK B AJIEKTPOJIUTAX. DJIEKTPOIUTHYECKAs JUCCOLMALMS.
Onexrponus. 3akoHsl Papazest [Uisl IEKTPOIN3a.

OnekTpuueckuid TOK B raszax. CaMOCTOATENbHBIA M HECAMOCTOSITENIbHBIN pa3psi.
PaznuuHble TUIIBI caMOCTOATENBHOTO pa3psaa. Monnus. [1na3ma.

TexHuyeckue yCTpOHCTBA UM IPAKTHMYECKOE IMPUMEHEHHWE: TIa30pa3psiiHbIE JIAMIIbI,
AJIEKTPOHHO-JIy4eBasi TPyOKa, MOJIYMPOBOIHUKOBBIE MPHUOOPHI: ITHOJ, TPAaH3UCTOP, (OTOIUO,
CBETOJMOJI, TalbBaHUKa, papUHUPOBAHUE MEIU, BbIUIABKA aJIOMUHUA, DJIEKTPOHHAas
MUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCUMOCTb COIIPOTUBJICHUSI METAJIJIOB OT TemnepaTtypsl.IIpoBogumocTtsb

JNEKTPOJIUTOB.

3axonbl 3nekTpoaunza dapazes.

HckpoBoii pa3ps 1 IPOBOJUMOCTb BO3yXa.

CpaBHeHHE MPOBOJUMOCTH METAJUIOB U MOJIYPOBOIHUKOB.OJHOCTOPOHHSIS

MIPOBOAMMOCTH AUOAA.

Yuenuueckuit sxcnepumenm, nabopamopuwie pabomul, npaKkmuxym.

HabGmronenue snexkrponmsa.

N3mepenue 3apsaa OAHOBAJIEHTHOIO HOHA.

HccnenoBanue 3aBUCUMOCTH COTIPOTUBIIEHUS TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHON XapAKTEPUCTUKH TUOMA.

Pu3nyecKuii NPaKTHKYM.

CrniocoObl u3mMepeHus: (pU3MUECKUX BEIMYUH C MCIOIb30BAaHUEM AHAJIOTOBBIXU HU(MPOBBIX
U3MEPUTENbHBIX MNPUOOPOB W  KOMIBIOTEPHBIX JaTUYUKOBBIX CHCTEM. AOCOJIOTHBIE H
OTHOCHUTENIbHBIE  MMOTPEIIHOCTH H3MepeHud  ¢usnyeckux BenuuuH. OLeHKa TpaHull
ITOTPEIIHOCTEM.

[IpoBeneHne KOCBEHHBIX HM3MEpPEHHH, HCCIEIOBAaHUN 3aBUCHUMOCTEH  (PU3MUECKUX
BEJIMYMH, MPOBEpKa MPEAJIOKEHHBIX T'MIOTe3 (BHIOOP M3 pabOT, OMHCAHHBIX B TEMAaTHYECKUX
pasnenax «Y4eHUIeCKUN SKCIIEPUMEHT, JTA00paTOpHBIEC PAOOTHI, MPAKTUKYM ).

MexnpeameTrHblie CBA3H.

Wzyuenue kypca ¢usuku yriyonéunoro ypous B 10 kmacce ocymiecTBisercs ¢ yuéToM
COJZIepKATENbHBIX MEXIPEIMETHBIX CBs3€ll C KypcaMd MaTeMaTHKH, OWOJOTHH, XHMUH,
reorpaduu U TEXHOJIOTUH.

Mesicnpeomemmnvie nonamus, C6A3aHHblE C UZYUEHUEM MEMOO06 HAYYHO20 NOZHAHUA:
SBJICHWE, HAyuyHbIH (akT, TUmote3a, (u3WuUeckas BEIWYMHA, 3aKOH, TEOpHsl, HAOIIOJCHUE,
JKCIIEPUMEHT, MOACIUPOBAHUE, MOJENb, U3MEPEHUE, TIOTPEIIHOCTH U3MEPEHUM, N3MEPUTENBHBIE
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npubopsl, nudposas sadoparopusi.

Mamemamuka: peuieHue cuUcTeMbl ypaBHeHuH. JluHeiHas ¢GyHknms, mapadoia,
runep6oia, ux rpaduku u cBoiicTea. TpuroHoMerpuueckrue GyHKIUU: CUHYC, KOCUHYC, TAHTEHC,
KOTaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. BEeKTOppl M HX MPOEKIUU Ha OCHU
KOOP/IMHAT, CJI0KEHHUE BEKTOPOB.

Buonozua: mexanuueckoe JABIKEHHE B )KUBOH mpupoje, Tuddysus, ocMoc, Term1oo0MeH
KUBBIX  OpraHU3MOB, TEIUIOBOE  3arpsA3HEHHE  OKpY’KaIolell  Cpelpl,  YTHUIM3AIMs
OMOOPraHNYECKOro TOIJIMBA JJIsi BBIPAOOTKH «TEIUIOBOI» U 3JIEKTPOIHEPTUU, TTOBEPXHOCTHOE
HaTsDKEHHUE U KalMJUIPHBIC SIBIICHUS B IPUPO/JIE,DTICKTPUIECKHE SBJICHUS B )KUBOI MPHPOJIE.

Xumua: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb BEILIECTBA,
MOJIIpHAsl Macca, IoJlyueHne HaHOMAaTEepUAJIOB, TEIUIOBBIE CBOMCTBA TBEPABIX TN, )KUJIKOCTEH U
ra3oB, OKUIKWE KPHUCTAJUIBI, OJEKTPUUECKHE CBOICTBA METAJUIOB, JIIEKTPOIUTHYECKAs
JUCCOLMAINS, TaTbBAaHHUKA, SJICKTPOHHASIMUKPOCKOTIHSL.

TI'eozpaghusa: B1axxHOCTH BO3/TyXa, BETPBI, 0apOMETP, TEPMOMETP.

Texnonozua: npeoOpa3oBaHue IBUKEHUI C UCIIOIB30BAHUEM MEXaHU3MOB, YUET CYXOro U
KHUJIKOTO TPEHUS B TEXHHKE, CTAaTHYECKWE KOHCTPYKIHMHM (KPOHIITEWH, peméryarble
KOHCTPYKIIUH ), UCIIOJIb30BAaHNE 3aKOHOB COXPAHEHUSI MEXaHUKH B TEXHUKE (TUPOCKOII, BOJOMET
U JApyrue), IBUTATeNb BHYTPEHHErO CropaHus, NapoBas TypOWHA, OBITOBOW XOJOIUJIbHUK,
KOHJUIIMOHEP, TEXHOJOTUU TMOJYYCHHs] COBPEMEHHBIX MaTepHalioB, B TOM UHUCIE
HAaHOMATEpHAJIOB, W  HAHOTEXHOJOTHMH,  DJIEKTPOCTaTHYECKash  3alluTa,  3a3eMIICHHE
AIIEKTPONIPUOOPOB, Ta30pa3psAHbIE JAMITBI, TOTYTIPOBOIHUKOBBIC IPUOOPHI, rallbBaHUKA.

11 KJIACC

Paznen 4. JnekTpoguHaMuKa.

Tema 4. Maznummnoe none.

B3aumojeiicTBue MOCTOSIHHBIX MarHUTOB U MPOBOJHUKOB C TOKOM. MarHuTHoOe moJe.
Bekrop marauTHONM MHAYKIUH. [[pMHIMI Cynepno3uuym MarHuTHBIX 1osiei. JIMHMM MarHUuTHOU
MHIYKIIH.

MarHuTHOe 1ojie MPOBOJHUKA C TOKOM (IIPSIMOIO MPOBOJHHMKA, KATYIIKU U KPYTrOBOTO
BUTKa). OmbIT DpcTena.

Cuna Amriepa, €€ HalpaBICHUE U MOTYJIb.

Cuna JlopeHna, e€ HampaBieHHE W MOAYJb. JIBHKEHUE 3apsHKEHHOM YacTHUIBI B
OJTHOPOIHOM MarHuTHoM mnose. Pa6ora cuibl Jlopenua.

MaruutHoe nose B Bemectse. deppomMarHeTuky, napa- U AMaMarHeTHKH.

TexHuueckue ycTpOWCTBA M TEXHOJOTMYECKHE MPOLIECCHl: MPUMEHEHUE TOCTOSHHBIX
MarHiToOB, JJEKTPOMArHUTOB, TECTEP-MYyJIbTUMETp, DJIEKTPOJBHUTraTellb SIKOOHM, YCKOpUTEIH
3J€MEHTapHbBIX YACTUL.

Jemoncmpayuu.

Kaprtuna JTUHUN WHIYKIUAN MarHUTHOTO noJis MOJIOCOBOTO u
MOJIKOBOOOPA3HOTO MOCTOSTHHBIX MAarHUTOB.

Kaptuna nuHuii MarHuTHOM MHAYKIUU TOJISL JJIMHHOTO MIPSIMOTO MPOBOAHUKAN 3aMKHYTOTO
KOJIBLIEBOT'O MPOBOJAHMKA, KATYIIKHA C TOKOM.

BzaumopeiicTBue AByX NPOBOJHUKOB ¢ TOKOM.CHita

Awmmnepa.

JerictBue cuibl JIopeH1ia Ha MOHBI SJIEKTPOJIUTA.

HaG.HIO,Z[GHI/Ie ABWIKCHUS ITyYKa 3JICKTPOHOB B MAIrHUTHOM II0JIC.

[TpunImn JEUCTBUSA 3JIEKTPOU3MEPUTEITHHOTO npudopa
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MarHMTORIEKTPUUYECKON CUCTEMBI.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomul, nPAKMUKYM.

HccnepoBanue MarHUTHOTO 1OJIA TOCTOSIHHBIX MarHuToB.VccnenoBanue

CBOWCTB (hpeppOMarHeTHKOB.

HccnenoBanue neiicTBUS IOCTOSSHHOIO MarHuTa Ha paMKy ¢ TokoM.3mepeHune cuiibl

Awmmepa.

N3yueHne 3aBUCUMOCTH CUJIbI AMIIEPA OT CUJIBI TOKA.

Onpenenenre MarHUTHOM MHAYKIIMM HA OCHOBE U3MEPEHUS CUIIbl AMIIepa.

Tema 5. dnekmpomazHumnas UHOYKYUAL.

SIBrieHME AIEKTPOMAarHUTHOW MHAYKIMHU. [ToTok BekTopa MarHUTHOM MHAykiuu. DJC
MHAYKIUHM. 3aKOH 3JEKTPOMarHUTHOM uHAykuuu Papanes. BuxpeBoe 3IeKTpuUUecKoe IOJIE.
Toxku ®dyko.

O/1C uHAYKIMHY B IPOBOJHUKE, IBHXKYLIEMCSI B OJHOPOJAHOM MAarHUTHOM IIOJIE.

IIpaBuio Jlenna.

WunyktuBHOCTh. KaTymika MHIYKTUBHOCTH B LENU IOCTOSHHOTO TOKA.

Asnenue camonnaykuuu. J{C caMOMHIyKLIHH.

OHeprus MarHUTHOTO MOl KaTyUIKd C TOKOM.

DIEeKTpOMarHuTHOE MoOJe.

TexHuueckue yCTpPOHMCTBA M TEXHOJOTMYECKHUE TMPOLECChl: HWHAYKIMOHHAs II€Yb,
COJICHOMJ, 3alIUTa OT 3JIEKTPU3ALUU TEJ IPH JIBUKEHUHU B MArHUTHOM I10J1€ 3€MJIN.

Jemoncmpayuu.

Habmtoienue sBiieHus >IeKTPOMAarHUTHON UHTYKITHH.

Hccnenosanue 3apucumoctd  OJIC  MHAYKOIMM  OT CKOPOCTHM  H3MEHEHHS
MarHUTHOTO MOTOKa.

IIpasuio Jlenua.

[Tagenne MaruuTa B allFOMUHUEBOM (MeHOMW) TpyOe. SABneHue

CaMOMHIYKIUH.

Hccnenosanue 3aBucumoctu J/1C caMOMHIYKIIMU OT CKOPOCTH M3MEHEHMsI CHJIBI TOKA B
LIETIH.

Yuenuueckuii 3xcnepumenm, nabopamopnuie pabomul, npakmuxym.

HccnenoBanue  sBJIEHUSA ~ DJIEKTPOMArHUTHOW — MHAYKLHH.

OnpeneneHne MHAYKIMM  BUXPEBOTO  MAarHUTHOIO  IOJI.

HccnenoBanue sSBIEHNUS CAaMOMHTYKIIUH.

COopka MoJ1eH JIEKTPOMAarHUTHOTO TeHepaTopa.

Pa3nen 5. Kosiebanusi u BOJIHBI.

Tema 1. Mexanuueckue Konebanus.

Komnebarennnas cucrema. CBoOOIHEIE KOIEOAHUS.

lapmonnueckne  konmebanus. KuHemarwmdeckoe W JUHAMHUYECKOE OIIMCaHHue.
DHepreTuyeckoe ONUCaHHe (3aKOH  COXpaHEHHs  MeXaHM4Yeckol sHepruu). BeiBojg
JUHAMHYECKOTO OINUCAaHUS TapMOHUYECKMX KojJeOaHMH M3 UX DHEPreTUYecKoro M
KMHEMaTUYECKOTO OMTMCaHUSI.

Amiuntyna u ¢asza koneGaHuil. CBsI3b aMIUIUTYAbl KOJEOAHUN HCXOJHOM BEIMYMHBI C
aMIUIUTY1aMU KosieOaHui e€ CKOPOCTU M yCKOPEHHUSI.

Ilepuon u yactota xKonedanuii. Ilepuoa Manbix cBOOOAHBIX KOJIEOAaHUNA MAaTEMAaTUYECKOTO
MasTHUKa. [lepuos cBOOOHBIX KOIeOaHUN IPY>KUHHOTO MasiTHUKA.

[TonsaTtue o 3aryxaromux kojeOaHusx. Beinyxaennsie konebanus. Pezonanc.Pezonancuas
KpuBas. BnusHue 3aTyxaHus Ha BUJ PE30HAHCHOM KpUBOM. ABTOKOIE0aHMUS.

TexHuueckue yCTpOMCTBA M TEXHOJOTMYECKHE IIPOLECCHl: METPOHOM, Yachl, Kadesw,
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MY3BIKaJIbHBIE HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpayuu.

3anuce K0i1e0aTeaIbHOTO IBUKCHUS.

HabnroneHne He3aBUCUMOCTH NEpHO/Ia MAJIbIX KOJIEOAHUH Ipy3a HA HUTH OTaMILTUTYbI.

HccnenoBanue 3aTyxaromux KoJieOaHuii 1 3aBUCUMOCTH TIepro/ia CBOOOTHBIXKONEOaHUI OT
COIIPOTHBIICHHUSL.

HccnenoBanue Kosie0aHui rpy3a Ha MacCUBHOH IPY’)KMUHE  C  LEIbI0
(dbopMHUpOBaHUS TPEACTABICHUH 00 UACATHHON MOIEIN NPYKUHHOTO MAasgTHUKA.

3aKOH COXpaHEHUs SHEPruM IpU KojebaHusaX rpy3a Ha npysxuHe.lccnenoBanue

BBIHYKJICHHBIX KOJIEOaHUH.

Habmonenue pezonanca.
Yuenuueckuii sxcnepumenm, nabopamopnuie pabomul, npakmuxym.

W3mepenune  nepuona  CBOOOAHBIX  KOJEOAHMH  HUTIHOTO M IPYKUHHOIO
MasiTHUKOB.

N3yyeHue 3aK0HOB IBUKEHUS TeJla B X0J1€ KojiebaHui Ha yripyrom nojsece. lzyuenue

JBUKEHUSI HUTSHOTO MasiTHUKA.

[IpeoOpa3oBanue sHEPTHH B IPY)KUHHOM MasTHUKE. MccnenoBanne

yOBIBaHHUs aMIUIMTY1bl 3aTyXaroIux Kosebanuit.Mccnenosanue

BBIHYKJICHHBIX KOJICOAHUH.

Tema 2. InekmpomazHumnsle Konedoanus.

Koneb6arenbupiii kKOHTYp. CBOOOIHBIE 3JEKTPOMArHUTHBIC KOJIEOAHUS B HJICAITLHOM
kosieOaTenbHOM KoHType. ®opmyna Tomcona. CBsi3p aMIUIMTYABl 3apsiia KOHJEHcAaTtopa ¢
aMIUIATY/I0M CUJIbI TOKA B KOJI€0aTeIbHOM KOHTYpE.

3aKOH COXpaHEHUs SHEPIHU B UJI€aTbHOM KOoJeOaTeTbHOM KOHTYpE.

3aryxamoomue 3JeKTPOMarHUTHbIE KojeOaHus. BbIHYXIEHHBbIE 3JEKTPOMAarHUTHBIE
KoJie0aHus.

IlepemeHHBII TOK. MOIIHOCTP NEPEMEHHOTO TOKAa. AMIUIMTYIHOE M JEHCTBYIOLIEE
3HAYEHHUE CUJIbI TOKA U HANPSHKEHUS IPU pa3IudHoi (opMe 3aBUCUMOCTH NEPEMEHHOT0 TOKa OT
BPEMEHH.

CuHyconJanbHbIN IEPEMEHHBIN TOK. Pe3ucTop, KOHIAEHCATOp M KaTylIKa UHIYKTUBHOCTU
B LIENIM CUHYCOMJIAJIbHOTO IEPEMEHHOT0 TOKA. Pe30HaHC TOKOB. Pe30HaHC HaNpsKEHUM.

Wneansublil Tpanchopmatop. IlponsBoacTso, nepenaya u noTpebiIeHUE INIEKTPUUYECKOM
SHEPTHUH.

DKOJIOTHYECKHE PHUCKHU IPH IMPOU3BOJICTBE 3JeKTposHepruu. KynbTypa ucnonb3oBaHus
AJIEKTPOIHEPTHU B MIOBCEAHEBHON KU3HU.

TexHnueckue yCTpOWCTBA W TEXHOJOTMYECKHE IIPOLIECCHI: JIIEKTPHUYECKUN 3BOHOK,
reHepaTop NEPEMEHHOTO TOKA, JIMHUHU JIEKTpoIepeaay.

Hemoncmpayuu.

CB00O/IHBIE DTIEKTPOMAarHUTHBIE KOJIEOaHUsI.

3aBHCHUMOCTh YaCTOThI CBOOOTHBIX KOJIEOaHUH OT MHIYKTUBHOCTH U EMKOCTHKOHTYpA.

OcuorpaMMbl 3JIEKTPOMarHUTHBIX Kosiebanuii. ['eneparop

HEe3aTyXaloINX JJIEKTPOMarHUTHBIX Kojiebanuit.Moens

AJIEKTPOMAarHUTHOTO T€HEPATOPA.

BriHyX1eHHBIE CHHYCOMANTbHBIE KOJICOaHHMS.

Pe3ucrop, kaTymika MHAYKTUBHOCTH M KOHJEHCATOp B LIENHM IEPEMEHHOTO
TOKa.

PesoHanc  mpm  mocienoBaTeIbHOM COCIMHEHUU pesucropa, KaTyIIKH
MHIYKTUBHOCTH U KOH/IEHCATOpA.
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YCTpONCTBO U PUHIUI AEHCTBUS TpaHCHopMaTopa.

Mopeinb TUHUY 3JEKTponepeIadHn.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomul, npaxkmuxym.

Nzyuenue tpanchopmaropa.

HccnenoBanue NepeMEeHHOr0 TOKa 4epe3 MOCIEN0BaTENbHO COEIMHEHHBIEKOHIEHCATOD,
KaTyLIKY U PE3UCTOP.

Habumoienue 31eKTpOMarHuTHOTO pe30HaHca.

HccnenoBanue paboThl HCTOYHUKOB CBETA B IIETH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpomMazHunmHble 60JIHbL.

MexaHnudeckrue BOJIHBI, YCIOBUsA HMX pachpocTpaHeHus. llomepeuHble W NpomoiIbHBIE
BOJHBL. [lepuon, ckopocTh pacnpocTpaHeHUsl U JIMHA BOJHBI. CBOWCTBA MEXAHMYECKUX BOJIH:
OTpakeHue, mpeJoMiIeHIe, HTeppepeHus U AudpaKius.

3Byk. CxopocTs 3ByKa. [’ pomkocTs 3Byka. Boicora ToHa. Tem6p 3Byka.lllymoBoe

3arpsi3HEHUE OKPYIKAIOILIEH CPebl.

DNEeKTPOMarHUTHbIE BOJIHBI. Y CIOBHS MU3JIyYEHHUS 3JE€KTPOMArHUTHBIX BOJIH.

B3anmHuast opueHTaIus BEKTOPOB B 3JIEKTPOMArHUTHON BOJTHE.

CgoiicTBa AIIEKTPOMArHUTHBIX BOJIH: OTpaXKEHUE, IPEJIOMIICHUE,
noJIsIpu3anusi, UHTepdepeHIrs 1 TuGPaKIus.

[lIxana 31eKTpOMarHUTHBIX BOJIH. [IprMeHeHuEe 3eKTPOMAarHUTHBIX BOJH BTEXHHUKE U
OBITY.

[IpuHUUMIIBI paguoCBs3U U TelleBUACHU. Paqnonokanus. DIeKTpOMarHuTHOE

3arpsi3HEHUE OKPY Kalolel cpebl.

TexHuueckue ycTpoicTBa M MPAKTUYECKOE MPUMEHEHHUE: MY3bIKaJIbHbIE MHCTPYMEHTBHI,
pamap, paavonpuéMHUK, TelneBu3op, aHTeHHa, tenedon, CBY-neub, ymbTpa3ByKOBas
JTMArHOCTHUKA B TEXHUKE U MEJIUIINHE.

Hemoncmpayuu.

OO6pazoBanue 1 pacrpocTpaHeHHEe MONEPEUHBIX U MTPOJOIbHBIX BoIH. Konebmtomeecs Teno

KaK MCTOYHHK 3BYKa.

3aBUCUMOCTH JUTMHBI BOJHBI OT YacTOTHI Konebanuii. Habmonenue

OTpakKeHUS U TIPETOMIICHUS] MeXaHU4YeCcKiX BoJIH. Habmonenue

UHTEpPEepeHINH U AUPPaKIIMK MEXAHUYECKUX BOJIH. AKYCTHUECKUI

pe30HaHC.

CBoiicTBa yabpTpa3ByKa U €ro IpUMEHEHHE.

Habmtoienue cBsi3u rpOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUTHTYAONH HYACTOTOM
KoJeOaHuH.

Uccnenosanue CBOWCTB AIEKTPOMATrHUTHBIX BOJIH: OTpakKeHUe,
MperoMIIeHre, Moaspu3anus, tudpakius, HHTephepeHIIHsL.

Oo6napyxeHnne HHPPaKpacHOTO U YIbTPa(HUOIETOBOTO U3ITYUSHHI.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomot, npakmuKym.

N3yuenue napamMeTpoB 3BYKOBOM BOJIHBI.

N3yuenue pacnpocTpaHeHUs 3BYKOBBIX BOJIH B 3aMKHYTOM MTPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssmonuHeliHOE pacnpoCcTpaHEHHE CBETa B OJHOpOAHOMN cpene. JIyu cBera.

TodeuHbIli UICTOYHUK CBETA.

OtpakeHne cBeTa. 3aKOHBI OTpakeHUs cBera. [locTpoeHHE M300paKEHUA B TIJIOCKOM
3epkaine. Chepudeckue 3epkana.

[Ipenomnenue cBera. 3aKkOHBI TpETOMJICHHS CBeTa. AOCOJIOTHBIM  TTOKa3aTelb
npenoMieHusa. OTHOCHUTENBHBIN IOKa3aTenb mnpesomieHus. [loCTOSHCTBO 4acTOTHI CBETa M
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COOTHOHICHUC JIMH BOJIH IPHU MEPCXOAC MOHOXPOMATHUUYCCKOIO CBCTA YCPC3 I'paHUNY pasaciia
ABYX OIITUYCCKUX CPCI.

Xon nyuert B mpusme. J[ucniepcusi cBera. CloOKHBIA COCTaB OEIIOTO CBETA.
[Ber.

[TonHoe BHyTpeHHee oTpaxeHue. IIpenenpHblil yroi MoJIHOro BHYTPEHHETO OTPaKEHMUS.

CobOuparonme M pacceuBaromive JuH3bl. ToHkass mnuH3a. DokycHoe paccTosiHuE H
ONTUYECKAasl CUjIa TOHKOHM JHMH3BI. 3aBHCUMOCTh (DOKYCHOTO PAacCTOSIHUSI TOHKOW CepruuecKoit
JIMH3BI OT €€ T€OMETPUH U OTHOCUTEIBHOTO TIOKA3ATENs IPEIOMIICHHUS.

®dopmyiia TOHKOM JIUH3bI. Y BEJTMUYEHUE, 1TaBAEMOE JIMH30M.

Xox 1y4a, IpOUIEANIEro JIMH3Y MO0/ IPOU3BOIBHBIM YIJIOM K €€ IIaBHOM ONTHYECKON OCH.
[Toctpoenne n300pa>keHU TOUKU U OTpe3Ka MPsIMON BCOOMPAIOIINX U PACCEUBAIONINX JIMH3aX U
UX CUCTEMaXx.

OnTrueckue npudopsl. Paspematomnias ciocobHocTh. ['11a3 Kak onTuyeckasi cucTeMa.

[Ipenenbl pUMEHUMOCTH T€OMETPUUECKOM ONTHUKH.

BonnoBas onrtuka. WHTepdepenuus cBera. KorepeHTHbIE HMCTOYHHKH. Y CIOBHS
HaOII0/IeHUsI MAKCHMYMOB U MUHUMYMOB B HHTEeP(EPEHIMOHHOWKAPTUHE OT JBYX KOT€PEHTHBIX
UCTOYHUKOB. [IpuMeps! kilaccuueckux HHTEP(PEPEHITMOHHBIX CXEM.

Hudpakmus ceera. [JudpaxuuonHas pemérka. YcinoBue HaOMIOACHHUS —TJIaBHBIX
MaKCHUMYMOB IIPH MaJCHUH MOHOXPOMATHYECKOTO CBETa Ha TU(PPAKIMOHHYIO PEIIETKY .

[Tonspuszanus ceera.

TexHuueckue yCTpoiiCTBA M TEXHOJIOIMYECKHE IIPOLECCHl: OYKM, JIyla, IEPUCKOI,
¢oToanmnapar, MHUKPOCKON, IPOEKLIMOHHBIA ammapar, MpPOCBETIEHUE ONTUKH, BOJOKOHHAas
ONTHKA, TUGPAKIIMOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHbBI OTPAKEHUS CBETA.

HccnenoBanue MpesoMIIEHUs CBETA.

HabutoieHue noiaHoro BHyTpeHHEro oTpaxeHus. Mojienb cBeToBoa.

HccnenoBanue xo/1a CBETOBBIX IIyYKOB Y€PE3 IUIOCKONAPAIUIEIbHYIO TUIACTUHY U IIPU3MY.

HccnenoBanue CBOWCTB M300paKeHWH B JIMH3aX.

Mopaenn MEKPOCKOIIA, TEIECKOIIA.

HaGmronenne  mHTEpdeEepeHnnu  CBeTa.

HabGmionenne 1BETOB TOHKUX TUIEHOK.

Habmronenue nugpakuuu cera.

Nzyuenne nudpaxuuonnoil pemérku. Habmonenue

nudpakronHoro cnekrpa.Habmoaerune nucnepcun

CBETa.

Habmtoienue nonsipusanuu cBeTa.

[IpumeHeHne MONSAPOUAOB S H3YUYCHHS MEXAHWYECKUX  HaNpsHKEHUH.

Yuenuueckuii sxkcnepumenm, nabopamopnwie pabomoi, npakmuxym.Vsmepenue

MOKa3aTess MpeJoMIICHHS CTEKIIa.

HccnenoBanue 3aBUCUMOCTH (POKYCHOT'O PACCTOSHUS OT BEIECTBa (Ha MpUMEpe KUAKHX
JINH3).

W3mepenue GpoKyCHOTro pacCTOsTHUS pacceuBaromux auH3. [lomyuyenue

n300pakeHus B CUCTEME U3 TIOCKOT0 3epKajia u JuH3bLIlonyuenue

M300paKeHUs B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBanue TeneCKONMUYeCKUX CUCTEM.

Ha6monenue nudpakmum, naTEpGEPSHIINN U TTOJIsIpU3auy cBeta. M3yuenue

MOJISIPU3ALUHU CBETA, OTPAXKEHHOTO OT IOBEPXHOCTH AUAIIEKTpUKa.M3yuenue
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UHTEepEPEHINH JTa3epHOr0 U3ITYUEeHHUS Ha IBYX LIETAX.

HaGmonenue nucnepcuu.

Habmronenue u uccnenoBanue audpaximonHoro crnekrpa.MizmMepenue

JUIMHBI CBETOBOM BOJIHBI.

[TonmyyeHue crieKTpa U3JIy4eHHs CBETOAMOIA ITPU OMOIIH TU(PAKIIMOHHON PEHIETKH.

Pa3nen 6. OcHOBBI CIeNMAIBHOM TEOPUH OTHOCUTEIHLHOCTH.

I'paHuubl IPUMEHMMOCTH KJIACCMYECKOM MeXaHMKHU. [locTynarbl cnenmaabHOM TEopuu
OTHOCHUTEJILHOCTH.

[IpoctpancTBeHHO-BpeMeHHOW  uHTepBasl.  llpeoOpazoBanust  Jlopenma. YcnoBue
IMPUYUHHOCTU. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMEIJIEHUE BPEMEHM M COKpallEeHUE
JUIAHBI.

DHeprus 1 UMITYJIbC PENISTUBUCTCKON YaCTHIIBL.

CBs13p Macchl C SHEPTUEN U UMITYJIbCOM PEIATUBUCTCKOM YaCTHULIBI. DHEPTUs MOKOSI.

TexHnyeckue ycTpoiicTBa M TEXHOJIOTHYECKHE MPOLECCH: CITyTHUKOBBICTIPUEMHHUKH,
YCKOPUTEIH 3apsDKCHHBIX YaCTHII.
YdeHn4ecKuil SKCIIEPUMEHT, JIa00OpaTOPHBIE paOOTHI, IPAKTHKYM.
Onpenenenue uMIysiabca u SHEPruu PENATUBUCTCKUX gactull (mogororpadusm
TPEKOB 3apsKEHHBIX YaCTHUI] B MATHUTHOM TI0JIE).

Paznen 7. KBantoBas gusuka.

Tema 1. Kopnyckynapno-601no8oii 0yanusm.

PaBHOBecHOE TemioBOoe m3MydeHHe (M3JIydeHHE a0CONIOTHO YEPHOTO Tena).
3akoH cMmemeHnsa Buna. I'unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTUS U UMITYJILC (POTOHA.

®otordpdext. Onbitel A. I'. CroneroBa. 3akoHbl GpoTtodddexra. YpaBHeHHe DiHIITEHHA
s poroaddexra. «KpacHas rpanuna» Gotorddexra.

JlaBneHue cBeTa (B 4YAacCTHOCTH, JaBJIEHWE CBeTa Ha aOCOJIIOTHO TOIVIOMIAIOIIYI0 U
a0CoOIOTHO oTpaskatrollyto nosepxHocts). OnbiThl I1. H. Jlebenena.

BomHoBeie cBolicTBa yactul. Bomubl ne bpoind. [nuna BomHbI ne bpoins u pasMepsl
o0jacTh JIOKaNM3alMW JABMXKyIIeWcs dvacTuibl. KopmycKyiasipHO- BOJHOBOM — Jyaslu3M.
Judpakius 3JeKTpOHOB Ha KpUCTaIaX.

Crnenuduka n3mepenuit B Mukpomupe. CooTHouieHus: HeonpeaenéHuocrei I elizendepra.

TexHuueckue ycTpoilcTBa M TEXHOJOTHYECKUE MPOIECCHI: CIIEKTPOMETP, (OTODIEMEHT,
(dboTOoaTUNK, TYHHEIBbHBI MUKPOCKOII, COJIHEYHAas OaTapesi, CBETOIUOI.

Jemoncmpayuu.

®oTo3ddeKT Ha yCTaHOBKE C IMHKOBOM macTuHoi. McenenoBanue

3aKOHOB BHEIIHEro GoTorddexra.

Hccnenosanue 3aBUCHUMOCTHU COIIPOTHBIICHUS MTOJTYyIIPOBOTHUKOB oT
OCBEIIIEHHOCTH.

Cseroauon. ComHeuHas

Oarapesl.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomot, npakmuKym.

HccnenoBanue poropesucropa.

N3smepenne moctosiHHoM [lmanka Ha ocHoBe wuccienoBaHus — Qorodaddexra.
HccnenoBanue 3aBUCMMOCTH CHIJIBI TOKA Y€pe3 CBETOAMOJN OT HampsbkeHus. Tema 2.
QDu3uxka amoma.

OMBITHI IO UCCIIEIOBAHUIO CTpOeHUs aroMma. [manerapnast moaens atoma Pezepdopna.
[ocrynater bopa. U3nyuyenune u morsiouieHue (OTOHOB IMPH Mepexojie aToMac OJHOTO
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YPOBHsI SHEPIUU Ha JAPYTOM.

Bunel criektpoB. CIIEKTp ypOBHEH 3HEPTHH aTOMa BOAOPOJA.

CrioHTaHHOE ¥ BBIHYKJIEHHOE U3Iy4eHHue cBera. Jlasep.

TexHn4eckue yCTpoMCTBAa U TEXHOJOTHUYECKHUE IPOLECCHI: CIIEKTPaIbHbIaHAIN3
(criekTpockoI), Jlazep, KBAHTOBBIN KOMITBIOTED.

Hemoncmpayuu.

Mopenb onbiTa Pezepdopna. Habmonenue

JINHENYaThIX CIEKTPOB.

VY CTpoiCTBO U IeHCTBUE CUETUNKA HOHU3UPYIOLUX YacTull. Onpenenenne

JUIMHBI BOJIHBI JIA3€PHOTO U3JIy4YCHHUS.

Yuenuueckuii sxcnepumenm, nabopamopmusie pabomaol, npakmuKym.

HaGroienne mTuHeRvaToro crekrpa.

HccnenoBanue criekTpa pa3peXeHHOr0 aTOMAPHOI0 BOJOPOJA U U3MEPEHHUE MOCTOSIHHOU
PunGepra.

Tema 3. Qu3uka amomHozo A0pa u I1eMEHMAPHBLIX YACHMUY,.

Hyxnonnas monens sanapa ['eiisenbepra—lBanenko. 3apsin siapa. MaccoBoe 4ucio sijpa.
N3otomsl.

PagnoaxtuBHOCTH. Anbda-pacnan. DIeKTpOHHBIH U TO3UTPOHHBIN OeTa- pacnaza. ['amma-
U3JIy4YECHHUE.

3aKOH paguoOaKTHBHOrO pacnana. PannoaktuBHble u3ortonsl B npupoge. ColicTBa
MOHM3UPYIOLIETO  H3JIydyeHus. DBinMsHuMe  paguoOakTMBHOCTM HA  JKUBBIE  OpPIaHU3MBIL.
EcrectBennslii pon m3nyuenns. Jlozumerpusi.

DHeprus CBA3M HYKJIOHOB B siape. A nepHble cuiibl. JlegekT Macchl apa.

SAnepusle peakuuu. [lenenue u cuHTe3 saep. SAnepHele peaktopbl. IIpobGiemsl
YOPaBIEMOr0 TEPMOSJIEPHOIO CHHTE3a. OKOJIOTMYECKHUE AaCMEKThl Pa3BUTHUS sAEpHOU
SHEPIEeTHUKHU.

Meroasl perucrpaliMd M HCCIENOBaHUA DJIEMEHTapHBIX 4YacTUl. DPyHIaMEHTaJIbHbIE

B3aUMOJCUCTBUA. bapvOHBI, ME30HBI U JIENTOHBI.

[IpencraBnenne o CrangaptHoit Moaenu. KBapk-TatooHHast MOJAEIb aIpOHOB.

®dusuka 3a npenenamu CtaHnapTHOM Mojenu. TEMHas MaTepust U TEMHasi YHEPTUSL.

EnuncTBO uznueckoil KapTUHBI MUPA.

TexHrueckue yCcTpOMCTBA U TEXHOJIOTMYECKHUE MPOLECCHI: NO3UMETP, KaMepa Buibcona,
SAEPHBIA  peakTop, TEPMOSIEPHBI peakTop, aromMHas OomO0a, MarHUTHO-pE30HaHCHAs
Tomorpadusi.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomot, npakmuKym.

HccnenoBanue TpekoB yacTHIl (110 TOTOBBIM (hoTorpadusim). MccnenoBanue

ParmoaKTUBHOTO (POHA C UCIIOJIb30BAaHUEM J103uMeTpa.3ydenue nornomeHus oera-

YaCTHUL AJIFOMUHUEM.

Pa3nen 8. DiieMeHTHI ACTPOHOMUM M ACTPOPUZNKH.

Oranel pa3BUTHA acTpoHOMMH. [IpHKiIaziHOE 1 MUPOBO33PEHUECKOE 3HAUEHUEACTPOHOMUM.
[TpruMeHUMOCTH 3aKOHOB (U3UKH JJIs1 00BACHEHUS IPUPOJIbl KOCMUYECKUX OOBEKTOB.

Meroasl acTpOHOMHMYECKHX HcCCienoBaHU. COBPEMEHHBIE OINTHYECKHE TEJIECKOIBI,
panuoTenecKonsl, BHeaTMoc(hepHas aCTpOHOMMSL.

Bun 3Bé3gHoro Heba. Co3Be3aus, ipKue 3BE3/bI, TUIAHETHI, UX BUAUMOE JIBH)KEHUE.

Conneunas cucrema.

Connue. ConHeunas akTUBHOCTh. McTounuk sHeprun ColiHLa U 3BE3].

3BE31pl, MX OCHOBHBIE XapaKTEPUCTHKHU. JluarpaMma «CHEKTpaJbHBIA KJlacC —
CBETUMOCTb». 3BE3/IbI INIABHOM MOCJIEI0BATEIBHOCTH. 3aBUCUMOCTh «MAacca — CBETUMOCTBY ISl
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3BE3]] TIJIaBHOM  TIOCJIENOBAaTENIbHOCTH. BHyTpeHHee crpoeHue 3BE€3a. (CoBpeMeHHbIE
IIPEICTABICHMS O IPOUCXOXKIEHUU U 3BOoIMHY CoiHIA U 3BE3]1. DTalbl XKU3HU 3BE3.

Muneunsiii [IyTe — nHama I'anaktuka. [Tonoxenue u nemwxenne Connna Bl anaktuke. Tumsl
rajiakTuk. Paguoranaktuky u kBaszapel. UEpHbIE ABIPHI B sIpax TAIAKTHK.

Bcenennas. Pacmiupenne Beenennoit. 3akon Xa66:a. Pazoeranue rajiakTuk.

Teopus bonpmioro B3peiBa. PenkToBo€E H3itydeHue.

MacmrabHast ~ cTpykrypa  BcemenHoil.  MeraranakTuka.

Hepeménubie mpoOieMbl aCTPOHOMUM.

Yuenuueckue nabnrooenus.

HaGmonenuss  3BE&3mHOrO HebGa  HEBOOPYXKEHHBIM  TJ1a30M  C  HCIIOJIB30BAHHEM
KOMIIBIOTEPHBIX NPWIOKEHUH Uil  ONpeleNeHHsT IOJO0XKEHHUsS HEOECHbIX OOBEKTOB Ha
KOHKPETHYIO J1aTy: OCHOBHbIE c03Be3usi CEBEPHOro MOJYyIIAPUs U APKHUE 3BE3/bI.

Ha6monenus B Teneckorn JIyHbl, I1aHEeT, TYMaHHOCTEH U 3BE3AHBIX CKOTLIICHUI.

PDu3nyecKuil NPaKTHKYM.

Crioco0b1 m3MepeHns (pU3nYecKrX BEMYHMH C MCIIOJIb30BAHHEM aHAJIOTOBBIXH IHU(POBBIX
M3MEPUTENBHBIX NPUOOPOB W KOMIBIOTEPHBIX JaTYMKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCUTEIIbHBIC  TIOTPEIIHOCTH  HM3MEpeHHi  Qu3mueckux BenmnynH. OIeHKa TpaHMUIl
MOTPEIIHOCTEN.

[IpoBeneHEe KOCBEHHBIX HW3MEPEHHUI, WCCIEIOBAaHUI 3aBUCHUMOCTEH  (PU3NYECKUX
BEJIMYMH, MPOBEpPKa IMPEAJIOKEHHBIX T'MIOTE3 (BHIOOP M3 padOT, ONMCAHHBIX B TEMaTHUYECKHX
paznenax «Y4eHU4ecKui SKCIIEpUMEHT, 1a00paTOpHbIe pabOThI, IPAKTUKYM).

O0o0maroniee NoBTOpeHue.

O06o011ieHre U cucTeMaTH3alMs COAEePIKaHUs Pa3/ieNioB Kypca «MexaHuKay,
«MonekynspHas (pu3Mka U TepMOAMHAMHUKAY, «NEKTpoJuHaMuKa», «KonebaHus U BOJIHBD,
«OCHOBBI CHEMAJIbHOM TEOPHUH OTHOCUTENBHOCTH», «KBaHTOBas Qu3ukay, «IJIeMEHTHI
ACTPOHOMUU U aCTPOPHUIUKI.

Ponp ¢usuku m acTpoHOMHMM B SKOHOMHYECKOW, TEXHOJOTUYECKOW, COIMAIBHOW W
THUYECKON cdepax JesTeNbHOCTH YelIOBeKa, poJib U MecTo (HU3MKM M acCTPOHOMHHU B
COBPEMEHHOM HAy4yHOW KapTMHE MHpA, 3HAYEHUE OMNMCATEIbHOM, CHUCTEMAaTU3UPYIOLIEH,
OOBSICHUTENIBHOM U MPOrHOCTUYECKONW (PYHKIMHM (PU3NYECKON TEOPHH, poiib PU3NUYECKON Teopun
B (hOPMHUPOBAHHUH TIPEACTABICHUN O (PU3NUECKONW KapTUHE MHPA, MECTO (PU3HUECKOM KapTHUHBI
MHpa B 00I1[eM psily COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IPEACTABICHUIN O IPUPOJE.

MexnpeamerHblie CBA3H.

N3yuenne kypca ¢usuku yriyOnéHHoro ypoHs B 11 kiacce ocyiecTBisieTcs: ¢ y4€ToM
COJZIepKATENbHBIX MEXIPEIMETHBIX CBs3€il ¢ KypcaMH MaTeMaTUKH, OHOJOrMH, XUMHH,
reorpadvu ¥ TEXHOJIOTHH.

Mesicnpeomemmuvle nonamus, C6A3aHHbBIE C UYUEHUEM MEMOO08 HAYYHO20 NO3ZHAHUA:
sBJICHWE, HayudHbIi (akT, Tumoresa, (usnueckas BeIMYMHA, 3aKOH, TEOpPHUS, HaOJIOJIEHUE,
9KCIIEPUMEHT, MOIECIUPOBAHUE, MOJIENb, U3MEPEHNUE, TIOTPEITHOCTH U3MEPEHUI, N3MEPUTENBHbBIE
npubopsl, nUdpoBas 1adbopaTopus.

Mamemamuka: peuieHre cucteMbl ypaBHeHUl. Tpuronomerpudeckue GyHKIUH: CHHYC,
KOCHUHYC, TaHI€HC, KOTAaHI€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOKIECTBO. BEKTopbl M MX
MPOEKIIMM HAa OCU KOOpAMHAT, CIOXKEHHE BEKTOpoB. [Ipou3Bo/HBIE 37I€MEHTapHBIX (DYHKIIHA.
[Ipu3naku momo6ust TPEYroJbHUKOB, ONpeAeTIeHHIE IIOMAAN MIOCKUX GUryp 1 00bEMa Tell.

Buonozua: >nexktpuueckue SBICHHUS B KUBOM Mpupoje, KoneOaTeslbHbIE ABMXXKEHUS B
JKUBOM  NPUPOJE,  DKOJOTMYECKME  PUCKH  IMpPU  IPOU3BOACTBE  DIIEKTPOIHEPIHH,
JJIEKTPOMArHUTHOE 3arpsi3HEHHE OKPYXKAIOIIEH cpefbl, YyJbTpa3BYKOBas JMArHOCTUKA B
MEIUILMHE, ONTUYECKUE SIBJICHUS B )KUBOM IIPUPOIE.
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Xumua: CTpOCHHE aTOMOB M MOJIEKYJ, KPHUCTAUIMYECKas CTPYKTypa TBEPIBIX Tel,
MeXaHU3MbI 00pa30BaHUs KPUCTAITMUECKON PEIIETKH, CIEKTPaIbHBIN aHAIN3.
TI'eocpaghua: marnuTHbIe NOIIOCA 3€MJIM, 3aJI€KHU MArHUTHBIX PYyA, GOTOChEMKA 3eMHOU
IIOBEPXHOCTH, cericmorpad.
Texnonozua. NpUMEHEHUE NTOCTOSHHBIX MAarHUTOB, 3JIEKTPOMArHUTOB, 3JIEKTPOJIBUraTEIIb
SlkoOu, reHepaTop IEPEMEHHOIO TOKA, HWHAYKIUOHHAs Ieyb, JIMHUM 3JEeKTpoliepenay,
JIEKTPOJBUraTeNlb, pajap, paJuoONpUEMHUK, TeNeBU30p, aHTeHHa, TenedoH, CBY-neus,
YJIBTPa3ByKOBask TUAarHOCTUKA B TEXHUKE,
NPOCKIIMOHHBIN anmnapar, BOJIOKOHHAs ONTHKA, COJIHEYHAsi OaTapesi, CITy THUKOBBICTIPUEMHUKH,
AJIEpHAst DHEPIeTHKA U KOJIOTMYECKHUE aCIIEKThI €€ Pa3BUTHS.
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IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 PU3UKEHA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIn4HOCTHBIE pe3y/IbTaThl OCBOEHHs yuyeOHOro npeaMera «®dusnka» I0IKHBI OTPAXKaTh
TOTOBHOCTb U CIIOCOOHOCTH O0YyYaroIIMXCs PyKOBOJCTBOBATHCSI CPOPMHUPOBAHHON BHYTPEHHEH
MIO3ULIMEN JIMYHOCTH, CHCTEMOM IICHHOCTHBIX OPHMEHTAlUMd, IIO3UTUBHBIX BHYTPEHHHX
yOeXIIeHH, COOTBETCTBYIOIIMX TPAJAWIHOHHBIM IIEHHOCTSAM POCCHUICKOro  0OIIecTBa,
pacIIpEeHe KU3HEHHOIO OIbITAa M OIBITA JIEATEJBHOCTH B IPOLECCE peaM3alii OCHOBHBIX
HAIIPABJICHUN BOCIIUTATEIbHON AEATEIbHOCTH, B TOM YHCIIE B YACTH:

IrPakKIAHCKOI0 BOCIIUTAHUSA:
¢ CQOPMHUPOBAHHOCTh IPAaXJAHCKOW MO3UIMH OO0Yy4aromerocss Kak aKTHUBHOIO U
OTBETCTBEHHOI'0 WIEHA POCCUICKOro 00IIeCTBa;
e IPUHATHE TPATULMOHHBIX OOIEYETOBEYECKHX I'YMAaHUCTUYECKHX M JIEMOKPAaTHYECKUX
LIEHHOCTEH;

® TOTOBHOCTh BECTH COBMECTHYIO JICATEIBHOCTh B MHTEPECaX TPa)KJIaHCKOTo OOIIecTBa,

y4acTBOBaTh B CAMOYIIPABIIEHUU B 00pa30BaTeIbHON OpraHu3aluu;

e YMEHHUE B3aUMOJICHCTBOBATh C COLUAIbHBIMU MHCTUTYTAMM B COOTBETCTBUU C HX

(GYHKUMAMU U Ha3HAYECHUEM;
© TOTOBHOCTH K T'YMaHUTapHO! U BOJIOHTEPCKOM IEATEIbHOCTH.
NATPHOTHYECKOI0 BOCIIMTAHUSA:
¢ c(hOpMHUPOBAHHOCTH POCCUNCKOM Tpak1aHCKON MIEHTUYHOCTH,IaTPUOTHU3MA;
¢ [ICHHOCTHOE OTHOUICHHE K TOCYAApPCTBEHHBIM CHUMBOJIAM, JOCTHIKEHHSAM POCCHUHCKHX
y4€HBIX B 00J1aCTH (PU3UKU U TEXHUKE.
AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:
¢ c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOT0 TOBE/ICHUS;
 CIIOCOOHOCTDH OLIEHMBATh CUTYALMIO U MPUHUMATh OCO3HAHHBIE PEIIECHUs, OPUEHTUPYSICh
Ha MOpPAJIbHO-HPAaBCTBEHHBIE HOPMBI M ILIEHHOCTH, B TOM YHCIE B JEATEIBHOCTH
Y4EHOrO;
® OCO3HAHME JMYHOIO BKJIaJ]a B IOCTPOCHUE YCTOHYMBOIO Oy IyIIETO.
3CTEeTHYECKOI0 BOCIIUTAHUA:
®3CTETUYECKOE OTHOUIEHUWE K MHPY, BKJIKOYass OCTETUKY HAay4yHOIO TBOPYECTBA,
MPUCYLIETO (PU3HUECKON HAYKE.
TPYA0BOI'0 BOCIIMTAHUSA:

e HTEpPEC K pa3NUYHBIM cdepaM NpodecCHOHATHHON NeATEeTbHOCTH, B TOM YHCIIe
CBSI3aHHBIM C (PU3UKON U TEXHHUKOW, YMEHHE COBEPIIATh OCO3HAHHBIN BHIOOD OymyIIeit
npodeccuu U peann30BbIBATH COOCTBEHHBIC KU3HEHHBIC MIJIaHbL;

© TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO U caMOOOpa3oBaHMIO B 00JacTH (PU3UKH HA
MPOTSHKEHUM BCEH KU3HH.

IKOJIOTMYECKOT0 BOCITUTAHMS:

e c(pOPMHUPOBAHHOCTh DKOJOTUYECKONW KYJIbTYpbI, OCO3HAaHHE TJI00aIbHOroXapakrepa
AKOJIOTHYECKUX MPOOIIeM;

¢ IUITAHUPOBAHKUE M OCYIIECTBICHUE JEHCTBUH B OKPYKAIOIIEH Cpelle HAOCHOBE 3HAHUS
1eJIel yCTOMYMBOrO Pa3BUTHUA YEJIOBEUECTBA;

® paCUIMPEHHUE OIbITA JIEATEIIbHOCTH AKOJIOTHYECKON HAMpaBIIEHHOCTH HAOCHOBE
MMEIOIIUXCS 3HAHHUH 10 (PU3HKE.

LHEHHOCTH HAYYHOI'0 MO3HAHHUA:
¢ chOpMHUPOBAHHOCTh MHPOBO33PECHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
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pa3BuTHs (PU3HMUECKON HAYKU;

® OCO3HAHUE IIEHHOCTH HAyYHOHU AEATEILHOCTH, TOTOBHOCTH B TPOLIECCE U3YUCHUS (PH3UKU
OCYIIECTBIISITh MPOEKTHYIO U MCCIIEIOBATEIbCKYIO JIEATENbHOCTh HHIUBUAYAIEHO U B
rpymnre.

METAINIPEJMETHBIE PE3YJIbTATHI

Ilo3naBaTenbHbIE YHUBEPCAIbHBIE yueOHbIe AelicTBusiba3oBbie
JOTHYecCKHe NeHCTBUA:
® CAMOCTOSITEJILHO dbopmMyIupoBaTh n aKTyaJU3UpOBaThH npooOiemy,
paccMaTpuBath €€ BCECTOPOHHE;
OOHPGI[CHSITB Oejan ACATCIbHOCTHU, 3aJaBaTh HapaMeTpBI )41 KpI/ITepI/II/I UXOTOCTUKCHUA,
® BBLIABIIATH 3aKOHOMEPHOCTHU A IPOTUBOPEYUS B paccMaTpUBaEeMBIX
(bHSI/I‘-IGCKI/IX SBJICHUAX,
e pa3palaThIBaTh IUIAH PEIIEHUS MPOOJEMBbI C YYETOM aHalu3a MUMEIOLIUXCS
MaTepUaIbHBIX U HEMAaTEPUAIBHBIX PECYpPCOB;

® BHOCUTb KOPPEKTUBBI B JCATCIBHOCTb, OLICHUBATh COOTBETCTBHE
pPe3yabpTaTOB LEJISIM, OLIEHUBATh PUCKH IOCIEACTBUN JEATEIbHOCTH;
® KOOPJAUHUPOBATh U BBINOJHATH paboty B YCIOBHUAX peanbHOro,

BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOICHCTBUS;
¢ pa3BUBATh KPEATUBHOE MBIIUICHUE IIPU PELICHUU KU3HEHHBIX MPOOIIeM.
Ba3oBble uccienoBatelbcKne 1eiiCTBUS:

e BJIaJICTh HAYYHON TEPMUHOJIOTHEHN, KITIOYEBBIMU MOHITUSIMH U METOIaMU(DU3HUECKON
HayKH,

® BJIaJIETh HaBBIKAMH Y4YEOHO-HMCCIEAOBATEIBCKON U MPOCKTHOM JEATEILHOCTH B 00JIaCTH
(u3uKH, CIMOCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSITEJIBHOMY TIOMCKY METOJ/IOB
pemieHust 3amad  (PU3MYECKOTO  COJEpXKaHUs, MPUMEHEHUIO pPa3JIMYHBIX METOJIOB
MMO3HAHMS;

® BJIQJIETh BHJIAMM JE€ATEIBHOCTH IO MOJYYEHUIO HOBOTO 3HAHMS, €r0 HWHTEpIIpETaluH,
npeoOpa3oBaHMUI0 U TPUMEHEHHUIO B PA3IMYHBIX YUCOHBIX CUTYalIUsIX, B TOM YHUCJE TIPU
CO3/IaHUU yUYEOHBIX MPOEKTOB B 00J1aCTH (DU3UKH;

¢ BBISIBJISITh NPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3a/layy, BBIIBUTATh
TUNOTe3y €€ pelIeHUs, HaXOJuUTh AapryMEHThl Uil JOKa3aTelbCTBA CBOUX
YTBEPXKICHUH, 3a71aBaTh TapaMeTPhl U KPUTEPHUH PEIICHNUS,

® AHAIM3UPOBATh TMIOJTYYEHHBIE B XOJE€ pEHICHUs 3a7adud pPe3yJbTaThl, KPUTHUYECKH
OLICHUBATh UX JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE BHOBBIX YCIOBUSX;

e CTaBUTh U (HOPMYIHPOBATH COOCTBEHHBIC 3aJa4l B 00pa30BaTEIbHOM IEATEIHHOCTH, B
TOM YHCJIC TIPH U3YUYEHUU (DU3UKH,

e J1aBaTh OIIEHKY HOBBIM CUTYAIUsIM, OIICHUBATh TPHUOOPETEHHBIN OIIBIT;

eyMETh  TEPEHOCUTH 3HaHUS MO0 (QU3UKE B  MPAKTHYECKYIO o0racTb
KU3HEICSITCIIbHOCTH;

® YMETh HHTErPUPOBATH 3HAHUS U3 PA3HBIX IPEIMETHBIX 00JIacTe;

® BBIJIBUTATh HOBBIC UJIEH, NIPEJIaraTh OpUTrHHAIBHBIC TIOJIXOIBI M PEIICHHS;

® CTABUTH MPOOIEMBI U 33]Ia4H, JTOMYCKAIOIIHE ATbTePHATUBHBIC PEIICHHUS.

Pabora ¢c unpopmanueii:

e BJIaJICTh HAaBBIKAMU NOJyueHUs] MHPOpMAIMU (PU3NIECKOTO COJIEPKaHUs U3 UCTOUHUKOB
Pa3HBIX THUIIOB, CAMOCTOSATENIbHO OCYIIECTBIIATH IMOUCK, aHAIW3, CUCTEMATH3aLHUI0 U
MHTEPIpEeTAHIO HHPOPMAIIH PAa3TUYHBIX BUJIOB U (POPM MpeACTaBICHUS;

® OIICHUBATh JOCTOBEPHOCTH MH(POpMALIHH;
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® ICTI0JIb30BAThL CPCACTBA I/IH(I)OpMaLII/IOHHI:IX U KOMMYHUKAIITMOHHBIX TEXHOJIOTUH B
peicHUN KOTHUTHUBHBIX, KOMMYHHUKAaTUBHBIX u OpraHn3allOHHBIX 3aaa4dy C
coOmofeHueM TpeOOBaHUN HPrOHOMUKHM, TEXHMKH O€30MaCHOCTH, T'HUTHUEHBI,
pecypcocOepexxeHusi, MPaBOBBIX M ATHUYECKUX HOPM, HOPM HH(POPMAIMOHHOMN
0€30I1acHOCTH;

® CO3/1aBaTh TEKCThI (DU3MUYECKOTO COJCPKAaHUS B PANMMUYHBIX (opmarax ¢ ydérom
Ha3HaYeHUs MHQOpPMAIMK U LEJNEeBOM ayJUTOPHH, BbIOMpas ONTUMAJIbHYIO (popmy
MIpe/ICTaBJICHUS U BU3yaJIU3aliu.

KoMMmyHnKaTHBHBbIE YHUBEPCAJIbHbIE yUeOHbIe JeiiCTBUS:

® OCYIIECTBIIATH OOIIEHUE HA ypoKaxX (PM3UKU U BO BHE-YPOUHOU AEATENbHOCTH;

 pacro3HaBaTh MIPEINOCHUIKNA KOH(DIUKTHBIX CUTYALUH U CMATr4aTh KOH(IUKTHL;

e pa3BEPHYTO M JIOTUYHO HU3JIaraTbh CBOK TOYKY 3PEHHUS C MCIIOJIb30BAHMEM S3BIKOBBIX
CPEICTB;

® IOHUMATh U UCTIOJIB30BATh MPEUMYIIECTBAa KOMAH/IHON U MHIUBUAYAILHOU PaOOTHI;

e BEIOMpATh TEMAaTUKy W METOJIbl COBMECTHBIX JEHCTBUI C yu€TOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEH KaKJI0TO YICHA KOJUIEKTUBA,

e [DUHUMATh LEJIM COBMECTHOM JEATEIbHOCTH, OPIaHMU30BBIBATH U KOOPAMHHUPOBATH
JNEUCTBUS TO €€ JOCTH)KEHHIO: COCTAaBJIATh IUIAH JACUCTBHH, PACIPENEIATh POJIH C
y4€TOM MHEHUH YYaCTHUKOB, 00CYKAAaThPe3yIbTaThl COBMECTHON pabOTHI;

® OIICHMBATh Ka4€CTBO CBOETO BKJIAJa M KAKIOTO YYaCTHHKA KOMaH/IbI B OOIIUN pe3yIbTaT
10 pa3pabOTaHHBIM KPUTEPUSIM;

e [Ipe/IaraTb HOBBIE IIPOEKTHI, OLIEHMWBATh WJEU C MO3ULUUU HOBHU3HBI, ODUTMHAIBHOCTH,
MIPAaKTUYECKON 3HAYMMOCTH;

® OCYLIECCTBIIATh IIO3UTUBHOE CTPATETHYECKOE IIOBEIECHHUE B paA3JIMYHBIX CUTyalUsX,
MIPOSABIISATH TBOPUYECTBO U BOOOpaXke€HUE, ObITh MHUIIMATUBHBIM.

PeryasitTuBHble  yHHUBepcajibHble  y4deOHbIe  JIelCTBHUSA
Camoopranmusanus:

® CAaMOCTOSATENIBHO OCYILECTBIISATh MO3HABATENbHYIO JEATEIbHOCTh B 001aCTH (DU3UKH U
aCTPOHOMHUH, BBISIBIATH IPOOJIEMBI, CTaBUTh U (POPMYJINPOBATh COOCTBEHHBIE 3a/1a4H;

® CAMOCTOSITEJIbHO COCTaBJIATH IUIAH PELICHUS PAcCUETHBIX M KAYECTBEHHBIX 3a]ad, IUIaH
BBINOJIHEHUS MIPAKTUYECKON paboThl ¢ YYETOM HMMEIOIIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEH U IPEANIOYTECHHUI;

e 1aBaTh OLIEHKY HOBBIM CUTYyaLUsIM;

® pacUIMPATh PAaMKH Yy4eOHOT'O MpeIMeTa Ha OCHOBE JIMYHBIX MTPEIIOYTCHUH;

e JIeJIaTh OCO3HAHHBIM BBIOOpP, apryMEHTHPOBaTh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTD 3a
penieHue;

® OIICHUBATh MPUOOPETEHHBIN OTIBIT;

e c1I0cOOCTBOBATh (DOPMUPOBAHUIO U TPOSIBICHUIO OHPYAUIMH B OOJIACTH (PHU3HKH,
MTOCTOSIHHO TOBBIIIATh CBOM 00pa30BaTENbHbBIN U KYJIbTYpPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOIIHOHAJIbHBI HHTEJJICKT:

e 1aBaTh OIICHKY HOBBIM CHUTYallMsIM, BHOCHUTh KOPPEKTHUBBI B JEATEIHHOCTH, OIICHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIEJISM;

e BJIaJICTh HAaBbIKAMH MO3HABATEIbHON pedIeKCHUN KaK OCO3HAHUSCOBEPIIAEMbIX AEUCTBUN
Y MBICTUTENBbHBIX IPOLECCOB, UX PE3YJIbTaTOB U OCHOBAHMIA;

® 1ICTI0JIb30BaTh MPUEMBI pediiekcru I OLIEHKH CUTYyalllH, BIOOpAa BEPHOTO PEIICHHUS;

® YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PELICHUS 110 UX CHUXKEHUIO;

e IPUHUMATh MOTUBBI U APTYMEHTHI APYTUX MPU aHAJIM3€ PE3YJIbTATOB JEATEIbHOCTH;

e IPUHUMATH ce0sl, MOHUMAs CBOM HEJJOCTATKU U IOCTOMHCTBA;
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e IPUHMMATh MOTHUBBI M APTYMEHTBI APYTHX MPH aHAJHM3€ PE3yJIbTATOB JCITEIIbHOCTH;
e [IPU3HABATH CBOE MPABO M MIPABO JAPYTHX HA ONIHOKH.

B nmponecce NOCTHIKCHUSA JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHA IMPOrpaMMBbI 110 (1)I/I3I/IKC JJIA

YPOBHSI CpeIHEro o0mero o0pa3oBaHus y OOYyYArOIIUXCS

COBEpIICHCTBYETCS SMOLIMOHANBHBII UHTEIJIEKT, MIpeIIoJIararonuii
c(hOpMUPOBAHHOCTH:
e CAMOCO3HAHMS, BKJTFOYAIOIIETO CIIOCOOHOCTh MOHUMATh cBOE

HMOIIMOHAJBHOE  COCTOSHWE, BUAETh HANpaBICHUS  pPa3BUTHA  COOCTBEHHOMN
HMOLMOHAIBHOH cepsl, OBITH YBEPEHHBIM B cebe€;

e CaMOpeTyJIMPOBaHus, BKJIFOYAIOIIIETO CaMOKOHTPOJIb, yMeHHe NPUHUMATh
OTBETCTBEHHOCTh 32 CBOE  IIOBEJCHHE, CHOCOOHOCTH  AJaNTHPOBAThCA K
HMOIMOHATBHBIM U3MEHEHHSIM U TPOSBIISTH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

e BHYTPEHHEW MOTHBAIM{, BKJIIOYAIOIICH CTPEMJICHHE K JIOCTHIKCHHUIO IIETH U YCIIexy,
OINITHMU3M, HHULIUATUBHOCTh, YMEHHUE JICHCTBOBATH, UCXO/S U3 CBOUX BO3MOXKHOCTEH;

® OMIIaTHH, BKJIIOYAIOIIEH CIIOCOOHOCTh IMOHMMAaTh SMOLMOHAIBHOE COCTOSIHHE APYTHX,
YYUTBIBATh €r0 MpPH OCYIIECTBICHUU OOIICHHS, CIIOCOOHOCTh K COYYBCTBUIO H
COMEPEKUBAHUIO;

e COLIMAITbHBIX HaBBIKOB, BKIIFOUAIOIINX CIIOCOOHOCTH BBICTPAaUBAaTh OTHOLICHUS C IPYTUMH
JFOIbMH, 3a00THUTHCSI, TPOSIBIISITH MHTEPEC U Pa3peniaTb KOHQIUKTHI.

HNPEAMETHBIE PE3YJIBTATDBI

K konmy obyuenust B 10 knacce npenmMeTHble pe3ysibTaThl Ha YIITyOJIEHHOM YPOBHE JTOJKHBI
OTpaXkaThb C(POPMHUPOBAHHOCTD y O0YUAIOIINUXCS YMEHUH:

e [IOHUMAaTh pOJb (PU3UKK B HKOHOMHUYECKOM, TEXHOJIOTUYECKOM, 3KOJIOTUYECKOMH,
COLIMAJIbHOW M ATHUYECKOU cdepax NesTeIIbHOCTH YelIOBEKa, pojib U MECTO (U3HUKHU B
COBPEMEHHOMN Hay4YHOU KapTUHE MHpa, 3Ha4YCHUE OIHUCATENbHOM,
cucTeMaTU3NpyIoeil, 00BSICHUTENBHOW M MPOrHOCTUYECKON (QYHKUMH (uznueckont
TEOPUH — MEXAHUKH, MOJIEKYJISIPHONH (U3MKU U TEPMOAMHAMUKH, POJIb (PU3HUECKOMH
Teopuu B (POPMHUPOBAHUHU MPEACTABICHUN 0 GU3NYECKON KapTUHE MUPA;

® pa3IUy4aTh yCJIOBUS MPUMEHUMOCTH MoJesel (U3MUeCKUX Tesl U MPOLECCOB (SIBICHUMN):
MHeplLUalbHas cucTeMa OTcuéTa, aOCONIOTHO TBEPAOE TENO, MaTepuaibHas TOYKa,
PaBHOYCKOPEHHOE JIBXKEHHE, CBOOOIHOE TaJieHHe, a0COIIOTHO ynpyras Jedopmanus,
a0COJIIOTHO ynpyroe 1 aOCOJIIOTHO HEYNPYTroe CTOJIKHOBEHUS, MOJIENU Ia3a, XKHUIAKOCTH
1 TBEPJIOTO (KPUCTAJUIMUECKOT0) TeJa, UJIeabHbIN a3, TOUEUHBIA 3apsi, OJHOPOIHOE
JIEKTPUUECKOE TOJIE;

e pa3MuaTh yCIOBUA (TpaHUIBI, O0JaCTH) NPUMEHUMOCTH (PU3NUECKHX 3aKOHOB,
MMOHUMAaTh BceoOUMI XapakTep (QYyHIAMEHTAIbHBIX 3aKOHOB M OTrPAaHUYEHHOCTb
WCIIOJIb30BAaHUSI YaCTHBIX 3aKOHOB;

® AHAIM3UPOBATH U OOBSACHITH MEXaHUYECKHE MPOLIECCHI U ABJICHUS, UCIOJIb3YsI OCHOBHbIE
MIOJIOKEHHUST M 3aKOHbl MEXAaHUKH (OTHOCUTEIBHOCTh MEXaHMYECKOIO JIBUKEHUS,
(GhopMyIIbl KHUHEMaTUKHU PaBHOYCKOPEHHOT'O JBMKEHMs, peoOpa3oBaHus [anues s
CKOPOCTH M IlepeMelIeHUs, 3aKOHbl HpIOTOHA, MPUHLIKII OTHOCUTENBHOCTH ['ammes,
3aKOH BCEMHUPHOI'O TATOTEHMS, 3aKOHBl COXPAaHEHHUs HMILyJbCa U MEXaHHYECKOU
SHEpPIUuu, CBA3b PA0OTHI CHUJIBI C HM3MEHEHHEM MEXaHHYECKOH HHEpPIuu, YCIOBHA
paBHOBeCHsI TBEPIOIrO Tena), IPU ITOM HCIOJIb30BATH MAaTEMATUYECKOE BBIPAXKEHUE
3aKOHOB, YKa3blBaTh YCJOBUS INPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: IpeoOpa3oBaHUM
I'anunest, BTOporon Tperbero 3akoHOB HbIOTOHA, 3aKOHOB COXpAaHEHUS UMILYJbCa U
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MEXaHUUYECKOM 3HEPTUH, 3aKOHA BCEMUPHOI'O TATOTEHUS;

® AHAIM3UPOBATh M OOBSACHATH TEIUIOBBIE IPOLECCHl M SBJICHUS, HCIOJB3YS OCHOBHBIE
nonoxkeanss MKT u 3akoHBI MOJEKYJISpHOW (U3MKM M TEPMOAMHAMHUKHU (CBS3b
JABJICHUs UJICAIBHOIO ra3a Co CpeAHEH KHHETUYECKON DHEPrUeH TEIJIOBOIO JBHUKCHUS
U KOHIICHTpAlME €ro MOJEKyJ, CBs3b TEMIEpAaTypbl BEIIECTBA CO CpPEOHEH
KMHETUYECKOM HSHEpPruel TEeIUIOBOIO JBW)KEHHUS €ro 4YacTHll, CBsI3b JaBJICHUS
UJCAIBHOTO Ta3a C KOHLEHTpAalMEHd MOJIEKYJ1 M €ro TeMIEepaTypoil, ypaBHEHHE
MenpeneeBa—Knaneiipona, NepBbld 3aKOH TEPMOJAMHAMHUKM, 3aKOH COXPaHEHUS
SHEPrMM B TEIUIOBBIX IpoLleccax), IpU 3TOM HCIHOJIb30BaTh MaTEMaTHYECKOE
BBIPQKCHUE 3aKOHOB, YKa3blBaTh YCIIOBUS IPHMMEHHMOCTH YypaBHEHMs MeHzeneeBa—
Knaneiipona;

® AHAJIM3UPOBATH U OOBSICHATH IEKTPUUYECKUE SIBIICHUS, UCIIONb3YsI OCHOBHBIE IOJIOKEHUS
U 3aKOHBl IEKTPOJMHAMHUKHU (3aKOH COXPAHEHUS HJIEKTPUUYECKOrO 3apsijia, 3aKOH
KynoHa, NOTEHLMaNbHOCTh AJIEKTPOCTATUYECKOTO TMOJS, MNPUHLUI CYNEPHO3ULUU
ANEKTPUYECKUX MOJIEH, IPU 3TOM YKa3blBas yCJIOBUS IPUMEHUMOCTH 3akoHa KyioHa, a
TaK)K€ MPAKTUYECKH BaXKHbIE COOTHOLIEHMS: 3aKOHbI OMma Ul yyacTKa Lenu U AJs
3aMKHYTOH 3JIeKTpHUecKoi 1emnu, 3akoH Jxoyns—Jlenna, npaBuna Kupxroda, 3akoHbI
®apajes 11 3IEKTPOIIN3A);

® ONMCHIBATh (DM3WYECKHE TPOLECCHl M SIBJICHHS, HCIIONB3Ys BEIHMUYMHBI TEpEMEIICHHE,
CKOpPOCTb, YCKOPEHHE, UMITYJIbC T€la U CUCTEMBI TE€Jl, CHJIa, MOMEHT CHUJIbI, JIaBJICHUE,
NOTEHIMAJIbHAsl SHEeprus, KUHETUYeCKas HHEprus, MEXaHWdeckas sHeprus, padbora
CWIbI, LEHTPOCTPEMUTEIBHOE YCKOPEHHME, CUJIAa TSDKECTH, CHJIA YNPYTrOCTH, CUia
TPEHHUs, MOLIHOCTb,3HEPT s B3auUMOJIeHcTBUS Tena ¢ 3eMiIEl BOIM3M €€ MOBEPXHOCTH,
SHEprus ynpyrod aegopmanuu NPYXKHHBI, KOJIMYECTBO TEIJIOTHI, aOCOIIOTHAs
TeMIeparypa Tena, paboTa B TEpMOAMHAMUKE, BHYTPEHHSS SHEPrus MJI€aIbHOIO
OJTHOATOMHOTO Tra3a, paboTa HAEaIbHOIO Ia3a, OTHOCHTEIbHAs BIIAXKHOCTb BO3JyXa,
KIIJI wuneanbHOro TEIUIOBOTO MABUIATENs; 3JIEKTPUUECKOE II0JIE, HANPSHKEHHOCTD
ANEKTPUYECKOTO TOJIsI, HANpsHKEHHOCTh MOJS TOYEUHOTo 3apsiia WM 3apsKEHHOTO
1iapa B BaKyyMe M B JAMIJIEKTPHUKE, MOTEHIHAN IEKTPOCTATUYECKOTO OIS, pa3HOCTh
MIOTEHLIMAJIOB, DJIEKTPOJABMKYILAs CHJIA, CHJAa TOKA, HANpsyKEHUE, MOILMHOCTH TOKA,
JNEKTpUYECKasi €MKOCTh IIJIOCKOIO KOHIEHCATOpa, COINPOTUBIEHHE y4acTKa LENU C
MOCJIEAOBATENbHBIM W MapajyiebHbIM  COCAUHEHMEM  PE3UCTOPOB,  DHEPIHs
JIEKTPUUYECKOTO MOJIsl KOHJEHCATOopa;

® O0BSICHIATH OCOOCHHOCTH MPOTEKaHUsI (PU3NUECKHUX SBJICHUN: MEXaHMYECKOE JIBH)KEHUE,
TEIUIOBOE JBMKEHHME YacTHI[ BEIIECTBa, TEIJIOBOE paBHOBECHE, OpPOYHOBCKOE
nBukeHue, audQysus, ucnapeHue, KHUIEHHE U KOHJIEHCAllUs, IUIaBJIIEHUE U
KpUCTaJIIN3aLus, HaIPaBJIEHHOCTb TEIUIoNEepe1adH, NIEKTPU3ALINS TeN,
SKBUIIOTEHIIMAIBHOCTH MOBEPXHOCTHU 3apSKEHHOIO TPOBOJHUKA;

 [[POBOJINTh MCCJIEOBAHUE 3aBUCHUMOCTHU OJIHOW (DPM3NYECKON BETUYMHBI OT JPYToil ¢
HCIOJIb30BAaHUEM TPSAMBIX HW3MEPEHHMM, IpPU OSTOM KOHCTPYHpPOBaThb YCTaHOBKY,
(buKCcUpoOBaTh Pe3ysbTaThl MOJYUYEHHON 3aBUCUMOCTU (DM3MYECKHX BEJIWYMH B BHUJIE
rpaduKkoB C y4€TOM aOCOJIOTHBIX MOTPELIHOCTEH H3MEPEHUM, JeJaTh BBIBOJBI I10
pe3yJbTaTaMUCCIIeI0BaHHUS;

¢ [[POBOJIUTh KOCBEHHBbIE M3MEpPEHHS (U3NYECKUX BEIUYMH, IPH HTOM BBIOMpATh
ONTUMAJIbHBIA METOJ M3MEPEHMs, OLIEHUBAaTb AaOCOJIOTHBIE M OTHOCUTEIIbHBIE
MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUI;

 [IPOBOJUTH OIBITHI MO MPOBEPKE MPEUIOKEHHON TUIIOTE3bI: IJIAHUPOBATh IKCIEPUMEHT,
coOMpaTh 3KCIEPUMEHTAIBHYIO YCTAHOBKY, aHAJIM3UPOBATHIIOIyYE€HHbIE PE3YIbTaThl U
JIeJIaTh BBIBOJ O CTaTyCE MPEII0KEHHON TMIIOTE3bI;
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e cOOMIOIaTh TpaBmWiia 0E30MacHOr0 TPyJAa MPHU MPOBEICHUU HCCICIOBAaHUI B paMKax
y4e0HOro JKCIepUMEHTa, MPAKTUKyMa U y4eOHO- MCCIIEIOBATEIBCKON U TMPOEKTHOM
NEATETLHOCTH C HCIOJIb30BAHHUEM H3MEPUTEIBHBIX YCTPOHCTB W JaOOpPaTOPHOTO
00opyI0BaHNS;

e periath pacyETHHIC 33]a4M C SBHO 33JIaHHOUM M HESBHO 3aJJaHHOW (PU3MUYECKON MOJIEIBIO:
HAa OCHOBAaHHMHM AaHAJIM3a YCIOBUS OOOCHOBBIBATH BHIOOP (DM3MUECKON MOIEIH,
OTBEYAOIICH TPpeOOBAHUAM 3aa4M, IPUMEHATH (DOPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U
MOCTYyJIaThl (PU3UYECKUX TEOPUA TPH MCIOJb30BAaHUM MATEMAaTHYECKUX METOJIOB
peleHns 3aj1ad, MNpPOBOJUTH pAaCUETbl HAa OCHOBAaHWHM HMEIOIIUXCA JAHHBIX,
AHAJIM3UPOBATh pE3YyJIbTaThl WU KOPPEKTUPOBATH METOJABI PEUIEHUS C YYETOM
MOJYYEHHBIX PE3YJIbTATOB;

e peliaTh KaueCTBEHHBIC 3a7aud, TPEOYIOIIMEe NMPUMEHEHHUS 3HAHWM M3 Pa3HbBIX pa3liesioB
Kypca (pu3uKH, a TakKke WHTErpaluy 3HAHUN M3 JAPYTUX MPEAMETOB €CTECTBEHHO-
Hay4YHOr0 LHMKJIA: BBICTPAMBATh JIOTMUECKYIO LEMOYKY PACCYKIECHUW C OMOpoil Ha
M3Y4YECHHbIE 3aKOHBI, 3aKOHOMEPHOCTUU (PU3NUECKUE SABIICHUS;

® FICTIOJIb30BaTh TCOPETUUYCCKUE 3HAHUS ISl OOBSCHEHUS OCHOBHBIX IMPHHIIUIIOB PabOTHI
WU3MEPUTENbHBIX TPUOOPOB, TEXHUYECKUX YCTPONCTBU TEXHOIOTUYECKUX MPOIECCOB;

e IPUBO/IUTH MIPUMEPHI BKIIaJ]a POCCHICKUX U 3apyOCKHBIX YUEHBIX-(DU3UKOB B PAa3BUTHE
Haykd, B OOBSCHEHHE IIPOIIECCOB OKPYKAIOIIETO MHUpPa, B Pa3BUTHE TEXHUKH U
TEXHOJIOTHI;

® AaHAJIM3UPOBATh U OIICHUBATH MOCJEACTBHUS OBITOBOM M IIPOM3BOJICTBEHHOM JCATEIIHHOCTH
YEJIOBEKa, CBSI3aHHOH ¢ (PU3MUYECKHMMHU TMPOIECCAMH, C IO3HMIMKA IKOJIOTHYCCKOMN
0€30MacHOCTH, TMPEJCTABIEHUNA O pPAIMOHAIILHOM MPUPOIOIOIH30BAHUN, a TaKXKe
pPa3yMHOM HCIHOJIb30BAaHUM JOCTHKEHUH HAyKW W TEXHOJOTHH Ui JAJIbHEHIIEro
Pa3BUTHS YEIIOBEUECKOTO OOIIECTRA;

¢ IPUMEHSATH pa3IMyYHbIe CIIOCOObI paboThl ¢ MHpOpManueld (pU3NIECKOro COACpKaHUS C
UCIIOJIb30BAHUEM  COBPEMEHHBIX  MH(GOPMAIMOHHBIX  TEXHOJOTHH, TMpH 3TOM
UCMOJb30BAaTh  COBPEMEHHbIe  HMH(OpMAIMOHHBIE  TEXHOJIOIMH s TIOHCKa,
nepepaboTKU M HpeabsBICHUs Yy4yeOHOM M HayyHO-TIOMYJSpHOM HMH(OpManuy,
CTPYKTYpUPOBAaHHUS W MHTEPHpETaluu HHPOpPMAIMH, IOJIYYEHHON W3 pa3IMdHbIX
HMCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH MOITYYaeMy0 HHPOPMAIUIO U OLIEHUBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHMM, TaKk M Ha OCHOBE aHaJIM3a
MCTOYHMKA HH(OpMAIIHH;

e NIPOSIBJISITH ~ OPTaHM3AI[MIOHHbIE W  IIO3HABATEJIbHBIE YMEHHUS CaMOCTOSITEIbHOTO
MpUOOPETEHUs HOBBIX 3HAHUI B MPOLECCE BBHIMOJIHEHHS] MPOEKTHBIX U Yy4eOHO-
UCCIIeI0BATENBCKUX Pa0oT;

epalboTaTh B TPYIIE C HCIOJHEHHEM pA3IUYHBIX COLUAIBHBIX PpOJIEH, IUIaHUPOBAThH
paboTy TIpymmbl, PpaUOHAIBHO pPACHpPENeNsTh JAEATEIbHOCTh B HECTaHJIAPTHBIX
CUTYyallUsX, aJIeKBaTHO OLIEHWBATh BKJIAJ KaXKIOr0 U3 YYACTHUKOB I'PYIIBI B pEIICHUE
paccMaTpuBaeMoi TpoOIeMBI;

e [IPOSIBIIAITH ~ MOTHBAalMIO K  Oyaymed mnpodecCHOHANbHOW — JESATENbHOCTH  T10
CMEUUANTBHOCTAM (PU3UKO-TEXHUYECKOTO MPOQUIIS.

K xonmy o0yuenus B 11 knacce npeaMeTHbIe pe3ysbTaThl HAa YIUIyOJIEHHOM YPOBHE JTOJDKHBI
oTpaxkaTh C(HOPMHUPOBAHHOCTD Y OOYJAIOIINXCS YMECHHM:
¢ IOHUMATh POJIb (PU3UKH B SIKOHOMHYECKOM, TEXHOJIOTHIECKOM, COIMAIIBHON M ATHYCCKOM
chepax AeATeIbHOCTH YeNOBEKa, POJib U MECTO (PU3UKU B COBPEMEHHOW Hay4yHOM
KapTUHE MHpa, pOJIb ACTPOHOMHUU B TIPAKTHYECKOH ACSITENLHOCTH YENOBEKa U
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NaJbHENIIEM  HAyYHO-TEXHUYECKOM  pa3BHUTHH, 3HaYEHUE  ONMCATEIbHOU,
CHCTEMaTU3HUPYIOIIei, OOBSICHUTENBHOW M TPOTHOCTHYECKOW (YHKIMN (PU3NUECKOM
TEOPUU — DJICKTPOAUHAMUKH, CIIEHUAIBHOM TEOPUM OTHOCHUTEIBHOCTH, KBAaHTOBOMU
¢bu3uku, ponb GU3NYEcKoil Teopun B (GOPMHUPOBAHUU NPEACTABICHUN O (U3NUECKOM
KapTHHE MHpa, MECTO (HU3MYECKOM KapTUHBI MHpa B OOILIEM pAIy COBPEMEHHBIX
€CTECTBEHHO-HAY4YHBIX [IPEICTABICHUN O IIPUPOJIE;

e pa3uyaTh yCIOBHs NMPUMEHUMOCTH MOAeeH (pU3MUecKuX Tesl U IPOLEeCcCOB (SBICHUN):
OTHOPOJHOE DJIEKTPUYECKOE M OZHOPOJHOE MAarHUTHOE IIOJIsSI, TapMOHUYECKHE
KojeOaHus, MaTEeMaTUYECKUH MasATHUK, MWJCAIbHBI NPYXUHHBI  MasTHUK,
rapMOHUYECKHE BOJIHBI, HJICAIbHBIA KOJIeOATENbHBIM KOHTYp, TOHKas JIMH3a, MOJEIeH
aTOMa, aTOMHOTO s/ipa U KBAaHTOBOW MOJIEJIH CBETA;

epa3nuyaTh YyCIOBUS (TpaHULBl, 00JaCTH) NPUMEHUMOCTH (U3UYECKUX 3aKOHOB,
MOHMMAaTh BCEOOIIMH XapakTep (YHIAMEHTAIBHBIX 3aKOHOB W OrPAaHHYEHHOCTD
HCI0JIb30BAaHUs YACTHBIX 3aKOHOB;

® AHAJIU3UPOBATh W OOBICHATH DSJIECKTPOMATHUTHBIC MPOIECCHl U SIBICHUS, HCIOJIb3Ys
OCHOBHBIE TMOJIO)KEHHSI W 3aKOHbl JJICKTPOJUHAMUKM U CIELHAIBHOM TEOPUH
OTHOCHUTEJILHOCTU (3aKOH COXpPaHEHHUs 3JIEKTPUUECKOro 3apsia, cujia Amiepa, cuia
JlopeHuia, 3akOH »JJEKTPOMArHUTHOW WHAyKUWU, mpaBwio Jlenma, cBsazp IJ1C
CaMOMHAYKIMU B 3JIEMEHTE AJIEKTPUYECKON LENH CO CKOPOCThIO M3MEHEHHUS CHJIbI
TOKa, OCTYJIAThl CIICIUAIBHON TEOPUH OTHOCUTEIBHOCTH DHHINITEHHA);

® AHAJTM3UPOBATh M OOBACHATH KBAHTOBBIC MPOIECCHI U SBICHUS, UCIOIB3YS MOJIOKEHUS
KBaHTOBOM (m3uku (ypaBHeHHe DifHmTerHa s Gorodddekra, mepBolii U BTOPOI
noctynatel bopa, mpuHIMI coOTHOIIEHUsI HeompenenéHHocTell ['eizendepra, 3aKOHBI
COXpaHEHUs 3apsJ0BOTO U MAacCCOBOI'O UMCEI M SHEPIUM B SIIEPHBIX PEAKIUAX, 3aKOH
PaIMOAKTUBHOIO pacmaja);

® ONKUCHIBATh (PUBUUYECKHE MPOIECCHl U SIBICHUS, HCIOIb3YS BEJIMYMHBI: HANPSHKEHHOCTD
ANEKTPUYECKOTO  TOJIA, MOTEHIMAl  3JEKTPOCTATUYECKOrO0  MOJs,  Pa3HOCTh
MOTEHIMAJIOB, 3JEKTPOABWXKYILIAS CUJIa, MUHAYKIHMS MarHUTHOTO II0JSl, MAarHUTHBIN
MOTOK, cuia Awmrepa, WHIYKTUBHOCTB, JJIEKTPOJBIDKYIIAS CHJIa CaMOMHIYKIIUH,
SHEPTUsi MAarHUTHOTO TIOJISI TIPOBOJIHUKA C TOKOM, PEISITUBUCTCKUN MMITYJIbC, TOJTHAS
SHEPTUS, PHEPTHSI TIOKOSI CBOOOIHOM YaCTHIIBI, DJHEPTHSI U UMITYJIbC (DOTOHA, MACCOBOE
YHUCIIO U 3apsAJl AJipa, SHEPTrusl CBS3U s1pa;

¢ O0BSICHIATh OCOOCHHOCTH TPOTEKAHWS] (PUINYECKUX SIBICHUN: DJICKTPOMArHUTHAs
WHIYKIHS, CAMOMHAYKIIUS, Pe30HAHC, MHTep(hEpEeHIINsI BOH, TU(paKIus, JUCTIepCus,
MOJTHOE BHYTPEHHEE OTpaxkeHue, Gporoanekrpuueckuit a3pdext (poroaddexr), anbda-
u  Oera-pacmansl  sAAEp, TaMMa-u3IydeHHe  sAAep, (U3MYECKHUE  MPUHIIMITHI
CIEKTPaJIbHOTO aHaJu3a U paboTHI Jlazepa;

e OIIPEENSATh HAMpaBiICHUE WHIYKIMHW MArHUTHOTO MOJS MPOBOJHHUKA C TOKOM, CHJIBI
Awmmnepa u cunsl JlopeHna;

® CTPOUTH H300pa)KE€HWE, CO3/1aBa€MO€ IIJIOCKUM 3€pKaJioM, TOHKOW JIMH30HM, U
PacCUUTBIBATh €T0 XapaKTEPUCTHKH;

¢ IPUMEHATh OCHOBOIIOJIATAIONINE ACTPOHOMUYECKHE IMOHATUS, TEOPUM W 3aKOHBI MJIA
aHaM3a W OOBACHEHUS (PUINYECKUX TPOIECCOB, MPOUCXOAAIINX B 3BE3NAX, B
3BE3IHBIX CHUCTEMaxX, B MEXraJlakTH4YeCKOW cpele; MABMKEHHS HeOECHBIX Tell,
IBOIIONMY 3BE3] U BeceneHHOM;

¢ IPOBOJIUTh HCCJIEIOBAaHUE 3aBUCUMOCTEH (PU3NYECKUX BEIMYMH C HCIOJIb30BAHUEM
OpSMBIX HM3MEPEHH, TPH 3TOM KOHCTPYHpPOBaTh yCTaHOBKY, (UKCHPOBATH
pe3ynbTaThl MOJTYYEHHOM 3aBHUCUMOCTH (DU3MYECKHUX BEJIIMYMH B BUIE TPapUKOB C



30

yu€TOM aOCOJIOTHBIX MOTPEHIHOCTEH H3MEpEHH, JenaTh BBIBOABI IO pe3yJibTaTaM
HCCIIEIOBaHMS;

® [I[DOBOJIUTh KOCBEHHBbIE M3MEpPEHMs (U3NYECKUX BEIMYMH, IPU 3TOM BbIOMpATh
ONTUMAJIbHBIA METOJ M3MEpPEHMs, OLIEHUBAaThb AaOCOJIOTHBIE M OTHOCUTEIIbHBIE
MOTPEIIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHHUI;

 [IPOBOJIUTH OIIBITHI IO ITPOBEPKE MPEIOKEHHON IMIIOTE3bl: TUIAHUPOBATH SKCIIEPUMEHT,
coOHMpaTh IKCHEPUMEHTAIBHYIO YCTAaHOBKY, aHAIM3UPOBAThH IOIyYEHHBIC PE3yJIbTATHI
U J€JIaTh BBIBOJ O CTaTyCe MPEUI0KEHHON THIIOTESHI;

® OIIMCBIBATH METOBI IIOJIYYEHHUS HAYYHBIX ACTPOHOMUYECKUX 3HAHUM;

e cOONMIOIAaTh TMpaBHMia OE30IacHOTO TpyJa NpU MPOBEACHUU HCCIEIOBAaHMA B paMKax
y4eOHOI0 3KCIEPUMEHTa, NMPaKTUKyMa M y4eOHO- HCCIIEe0BaTEeIbCKOW M IPOEKTHOM
NESTEIbHOCTH € MCHOJIb30BAaHUEM H3MEPUTEIBHBIX YCTPOHCTB M J1a0OpaTOPHOTO
00opyI0BaHUS;

e peraTh pacu€THBIC 3aJ1a4i C SIBHO 3aJJaHHOM M HESIBHO 3a/laHHON (pU3MuecKol MOJENbIO:
Ha OCHOBAaHMU aHAJIM3a YCJIOBUS BbIOMpATh (U3MUECKHE MOJENIH, OTBEYAIOLIUe
TpeOOBAaHUAM 3aJaud, TPUMEHATH (HOPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJIATHI
(GU3NYECKUX TEOpUi NPU UCIOIH30BAHUU MATEMaTHUYECKHUX METOJOB PEIICHUs 3aaad,
IIPOBOAUTH PACUEThl HA OCHOBAHMM MMEIOIIUXCS JAHHBIX, aHAJIIM3UPOBATh PE3yJIbTAaThI
U KOPPEKTUPOBATH METO/IbI PEIICHHUS C YUYETOM ITOJIyYEHHBIX PE3YJIbTATOB;

e peliaTh KaueCTBEHHBIE 3a/layM, TPEOyIOLIMe NMPUMEHEHUs] 3HAaHUN U3 Pa3sHBIX pa3/esioB
Kypca (pu3uKH, a TaKKe HMHTErpaluy 3HAHUN U3 JApPYrux MpPEeAMETOB E€CTECTBEHHO-
Hay4yHOIO LMKJA: BBICTPAUBATh JIOTUYECKYIO LEMOYKY PACCYKIECHUH € ONOpOM Ha
M3yYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTUH (PU3NUECKUE SBICHHUS;

® 1ICTI0JIb30BaTh TEOPETUYECKHE 3HAHUS JJIs1 OOBSICHEHHUS] OCHOBHBIX NPHUHIUIIOB pabOThI
M3MEPUTENIbHBIX TPUOOPOB, TEXHUYECKUX YCTPOMCTBH TEXHOJOTHUYECKUX IPOIECCOB;

e IPUBOJIUTH IPUMEPHI BKJIAA POCCHMCKHUX M 3apyOEKHBIX yUEHBIX-(DU3UKOB B pPa3BUTHE
HayKd, B OOBSCHEHHE IPOLIECCOB OKPYXAIOIIEr0 MHpa, B Ppa3BUTHE TEXHUKH U
TEXHOJIOTHI;

® AHAJIM3MPOBAThH U OLIEHUBATH MTOCIEICTBUS OBITOBOM M MPOU3BOACTBEHHOMN IEATEILHOCTH
YelloBeKa, CBA3AaHHOW € (U3MYECKMMM MpOIECCaMi, C MO3ULUN HKOJIOTUYECKOU
0€30MacHOCTH, TPEACTABICHUI O PpPaLUOHAIBHOM IMPHUPOAOIOIb30BAHNU, a TaKXKe
pa3syMHOM HCIOJIBb30BaHUM JIOCTM)KEHUN HAYKM M TEXHOJOTMH JUIsl JaJbHEWIIETro
Pa3BUTHS YEJIOBEUECKOTO OOIIIECTRA;

e IPUMEHSATH pa3IMyYHbIe CIOCOObI paboThl ¢ MH(popManuen (U3NIECKOro COAEpKaHUs C
UCIIOJIb30BAHUEM  COBPEMEHHBIX HMH(GOPMAIMOHHBIX  TEXHOJOTHH, TMpH  3TOM
UCIIOJIb30BaTh  COBPEMEHHbIE  HMH(OpPMAIOHHBIE  TEXHOJOTWU U1  TIOHCKa,
nepepaboTKU M TOpeabsBICHUs Yy4yeOHOM M Hay4yHO-TIOMYJSpHOM HMH(OpManuy,
CTPYKTYPUPOBAaHUS W MHTEpIpEeTalud HH(OpMAIMU, TMOIYYEHHOW M3 pa3IU4YHbIX
HMCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH MOITyYaeMy0 HHPOPMAIUIO U OLIEHUBATDH €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHWM, TaK M Ha OCHOBE aHallM3a
MCTOYHMKA HH(OpMAIIHH;

e [IPOSIBJISIT ~ OPTaHU3ALMOHHBIE W IIO3HABATEJIBHBIE yYMEHMS  CaMOCTOSTENBHOIO
MpUOOPETEHUsT HOBBIX 3HAHUI B MPOLECCE BBINOJHEHUS MPOEKTHBIX MU Y4yeOHO-
HCCIIEI0BATENbCKUX padoT;

epaboTaTh B TPYIIE C HCIOJHEHHEM pA3IUYHBIX COLHUAIBHBIX PpOJICH, IUIAHUPOBATH
paboTy TIpymmbl, PpPaUOHAIBHO pPACHPENENsATh JESITeIbHOCTh B HECTaHIAPTHBIX
CUTYyallUsIX, alcKBaTHO OLIEHNWBATh BKJIAJ KaXKJO0I0 U3 YYAaCTHUKOB I'PYIIbl B PEIICHUE
paccMaTpuBaeMoi MpoOIeMBl;
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e [IPOSIBIIAITH ~ MOTHBAaIMIO K  Oyaymed  mnpodecCHOHANbHOW — JESATENbHOCTH  I10
CIEUUANTBHOCTAM (PU3UKO-TEXHUYECKOTO TPOQHIIS.
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1.1 Hayunblii MeTO/ MO3HAHUS TPUPOIBI 6 Bbubnnorexka IIOK
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2.4 3aKOHbBI COXpAaHEHUS B MEXaHHUKE 10 1 Bbubnnoreka [IOK
https://m.edsoo.ru/7f41bf
72
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https://m.edsoo.ru/7f41bf
72
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' IEPEXOIbI https://m.edsoo.ru/7f41bf
72
Hroro mo pazaeny 49
Paznea 4. 3JIEKTPOJAMHAMUKA
4.1 DNEeKTpUUYECcKOoe 1oJe 24 Bbubnuorexa [JOK

https://m.edsoo.ru/7f41bf

72



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
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4.2 [ToCTOSIHHBINM 3IEKTPUUECKUN TOK 24 bubnuorexa [JOK
https://m.edsoo.ru/7f41c9
l/c
4.3 Toku B pa3Iu4HBIX cpeax 6 but6mmoreka [JOK
https://m.edsoo.ru/7f41c9
7c
Uroro no pazaeny 54
Pa3nen 5. PUSHUYECKH IPAKTUKYM
5.1 ®uznyeckuil NpaKTUKyM 16 16
Htoro no pazueny 16
PezepBHOE Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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11 KJIIACC
KosanyecrBo yacos DJIEeKTPOHHbBIE
HaumeHoBaHue pa3/iejioB U TeM uugpoBbie
Ne i/mt P Konrpoabnbie | IIpakTtuyeckue (mpp )
NPOrpaMMmblI Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypcsl
Pazgen 1. QJIEKTPOJAUHAMUKA
1.1 MarauTHoe 1oJe 14 Bbubnnorexa IJOK
https://m.edsoo.ru/7f41c97c
1.2 DneKTpOMarHUTHast UHAYKLIHS 13 1
Htoro no pazueny 27
Pazgen 2. KOJIEBAHUS U BOJIHbBI
2.1 Mexaandeckne KoeOanus 10 bu6nmmoreka [IOK
https://m.edsoo.ru/7f41c97c
2.2 DJeKTpOMarHUTHBIE KOJIeOaHUs 15
53 MexaHuueckue U 3eKTPOMarHUTHbIE 10 1
BOJTHBI
2.4 OnTuka 25 1
Hroro no pazneny 60

Paznea 3. OCHOBBI CIIELIUAJIBHOM TEOPUU OTHOCUTEJBHOCTH

3.1 OcuoBel CTO 5 1 bubimoreka IJOK
https://m.edso0.ru/7f41c97c
Hroro no pazneny 5
Paznen 4. KBAHTOBASI ®U3UKA
4.1 KopnyckynsipHO-BOTHOBOU Ayanu3m 15 Bbubnuoreka [JOK
https://m.edsoo.ru/7f41c97c
4.2 ®usnka aToma
4.3 ®du3rKa aTOMHOTO SApa M SJIEMEHTAPHBIX



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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YaCTHUIL

Utoro no pazneny

25

Paznea 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU

5.1 DNEMEHTHI aCTPOHOMUU U aCTPO(DU3HKU 12 bubnunoreka [IOK
https://m.edsoo.ru/7f41c97c
Uroro no pazaeny 12
Paznea 6. PUSHUYECKUN MPAKTUKYM
6.1 Ou3nyecKuil MPakTUKyM 16 16
Htoro no pazueny 16
Pa3nen 7. OBOBLIAIOIIEE IOBTOPEHUE
CucremaTtu3zanus u 06o01IeHNne
71 MPEIMETHOTO CO/IEP KAHUS U OTIBITA 15
' JEeSTENIbHOCTH, TPUOOPETEHHOTO TIPH
u3ydeHnu kypca ¢usuku 10 — 11 knaccos
Uroro mo pazaeny 15
PeszepBHoe Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16



https://m.edsoo.ru/7f41c97c

HOYPOYHOE IIVTAHUPOBAHUE
10 KITACC
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Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHnTpoJbHbIe

Bcero
padoThI

IIpakTHYeckue
padoThI

JlaTa
H3y4eHust

DJIEeKTPOHHbBIE
nugposeie
o0pa3oBaTtejibHbIE

pecypchl

®dusnka — pyHI1aMeHTalbHas HayKa O
pupoje

Hay‘IHHﬁ MCTOJ ITIO3HAaHHA U MCTObI
HCCICOOBaAHUA (1)I/ISI/I‘leCKI/IX SIBJICHHUI

DKCIIepUMEHT U TeOpHs B IpoLecce
no3HaHus npupoasl. Habmonenue u
HKCHEPUMEHT B (PU3HKE

CrniocoObl n3mMepeHus: PU3NYECKUX BEIUUNH

AOCOII0THAS 1 OTHOCUTEIbHAS
NOrpeIIHOCTHU H3MepeHHI>i (I)I/ISI/ILIGCKI/IX
BCJIIMYHH

MogenupoBanue B ¢pusuke. Poib u mecto
¢u3uKu B GOPMHUPOBAHUU COBPEMEHHOM
HAy4YHOH KapTUHBI MHpPa, B IPAKTHYECKOM
JESTENBHOCTH JTI0AEH

Mexanndeckoe amkenue. Crucrema
orcueta. OTHOCHUTEIHLHOCTh MEXAHUYECKOTO
neuxkenus. [Ipsimas u oOpaTHas 3a1auun
MEXaHUKH

Pannyc-BekTop MaTepralIbHONU TOUKH, €TO
IIPOCKLUU HA OCU KOOpAMHAT. Tpaekropus.
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[Tepememenue. Ckopocts. MIX mpoekiuu Ha
OCH KOOpJIUHAT

PaBHOMEpHOE IPSMOJIMHEWHOE JBUKEHUE.
I'paduueckoe onucanue paBHOMEPHOIO
IIPSIMOJIMHEHHOIO IBUKCHUS

10

CiioxeHue nepeMenieHuid U CKOpoCTei.
Pemenue 3agau

11

HepaBnomepHoe nBuxenne. MrHoBeHHas
CKOpPOCTh. Y ckopenue. [IpsmonunaeitHoe
JBUKEHUE C IOCTOSIHHBIM YCKOPEHUEM

12

I'paduyeckoe onrcanue NpSIMOIMHEHHOTO
JIBUKEHHSI C TIOCTOSTHHBIM YCKOPEHUEM

13

CBoboaHoe nageHue. Y cKopeHue
CBOOOJHOTO MajJeHus. 3aBUCUMOCTh
KOOpJUHAT, CKOPOCTH, YCKOPEHUS OT
BPEMEHH U UX rpaduxu

14

JIBu>keHMe Tena, OpOILIEHHOT0 MO/ YIJIOM K
TOPU30HTY

15

Kpuonunelinoe nsuxenue. J[BukeHue 1o
OKPYXKHOCTH. YTJIOBasi U JUHEHHAs
ckopocts. Ilepuon u yacrora.
[leHTpOoCTpEMUTENBHOE U NTOJHOE
YCKOpEHUE

16

KonTponbhas pabota no teme
"Kunematuka"

17

[IepBeb1it 3akoH HeroTona. MHEpUManbHbIE
cucremsl orcuéra. [IpuHiun
OTHOCHUTEIbHOCTH I ammmes.
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HewnnepuuanpHble cucTeMbI OTCYETA

Cuna. PaBHojelicTBy01Ias cuiia. Bropoi

18
3akoH Herorona. Macca

19 Bzaumopeiictue ten. Tperuii 3akoH
HreroTona

20 [Tpuniun cynepno3uiuu cui. Pemenue
3a/1a4 Ha MPUMEHEHHE 3aKOHOB HpioTOHA
3aK0H BCEMUPHOTO TATOTCHHUS.

21 DKBHUBAJICHTHOCTb I'PaBUTAIIMOHHON U
MHEPTHOM MaccChl

99 Cuia TSKECTH U YCKOPEHUE CBOOOTHOTO
najieHust
JIBrokeHuEe HeOSCHBIX TEN M MX

23 HCKYCCTBEHHBIX CITyTHUKOB. [lepBas
KOCMHUecKasi CKOpocTh. 3akoHbl Kemiepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec Tena
Cuna tpenus. [Ipupona u Buabl cun

25 TpeHus. [[BrkeHne B )KUIKOCTH U Ta3e C
Y4E€TOM CHJIbI COIIPOTUBIIEHUS CPEbI

26 Hasnenue. ['uapocratuyeckoe AaBiIEHUE.
Cuita Apxumena
AOGCOIOTHO TBEPOE TEIO.

27 [TocTynarenbHOE U BpaliareabHOe
JBIKEHUE TBEPOTO Tela

78 MoMeHT CHIIBI OTHOCHTEIILHO OCH
BpaiieHus. [1mevo cumbl

29 CrnoxxeHue Cuil, TPUIOKEHHBIX K TBEPIOMY
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teny. LleHTp TsbkecTu Tena. Y cioBus
paBHOBecHsI TBepAoro Tena. Buabl
paBHOBECHs

30

Pemenue 3anau

31

Kontposbnas padora o reme "JluHamuka.
Craruka TBepaoro tena'"

32

NMnynec MmaTepuallbHONM TOYKHU, CUCTEMBI
MaTepHaIbHbIX TOYeK. [leHTp mace
CUCTEMBI MaTepUalbHbIX TOUEK. Teopema o
JBAKEHUH LIEHTPA Macc

33

NMmynbc cuiibl U1 U3MEHEHHE UMITYJIbCA
TeJa. 3aKOH COXPAaHEHUS UMITYJIbCA.
PeakTuBHOE NBMKEHUE

34

MomeHT HUMITYJIbCa MaTepHaHBHOﬁ TOYKH.
Hpe,Z[CTaBJ'IeHI/Ie 0 COXpaHCHUHU MOMCHTA
HUMITYJIbCAa B ICHTPAJIBHBIX ITOJIAX

35

Pemenue 3agau

36

Pabota cuiibl Ha MaJIoM U HAa KOHEYHOM
nepemereHuu. I'padguueckoe
IpeJcTaBiIeHuEe paboThl CUIIbl. MOIIIHOCTh
CHJIBI

37

Kunernueckas sueprus. Teopema 06
W3MEHEHUN KUHETUYECKOU SHEPTUHI
MaTEpUAIbHOU TOUKH

38

[ToTeHnmanpHbple U HEMOTEHIUAIBHBIE
cuisl. [loTrennmansHas sHeprus. Bropas
KOCMMYECKasi CKOPOCTh

39

Tpetbst kKocMHuueckas ckopocTb. CBs3b
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paboThI HEMOTEHIMAIIBHBIX CUJI C
U3MEHEHHEM MEXaHUYECKON dHEPIrun
CUCTEMBI TeJl. 3aKOH COXPAHECHHUS
MEXaHUYECKOHN YHEPrun

Ynupyrue u Heynpyrue CTOJIKHOBEHUS.

40 YpaBuenue bepuyu 1uist ueaabHON
KHUJIKOCTH

a1 KonTponpHas padota 1o Teme "3aKoHbI
COXpaHEHUA B MeXaHUKe"
Pa3BuTue npeacrasienuii o npupoae

42 tertoTel. OcHOBHBIE nonokeHus MKT.
Huddyszus. BpoyHoBckoe nBuxKeHNE
Crpoenune ra3000pa3HbIX, KUJIKUX U

43 TBEPABIX T€J. XapaKTep JBUKECHUS U
B3aMMO/ICHCTBUS YACTHI] BEIIECTBA
Macca u pazmepsl MOJIEKYJT (ATOMOB).

44 KomunuectBo BemectBa. [locTosunas
ABoraapo

45 Temneparypa. TemnoBoe paBHOBeCHE.
[Tkana [enscus

46 Pemenue 3amau

47 WneanpHprii ra3. I'a30BBIe 3aKOHEI

48 VYpaBuenne Menneneepa-Kianeipona.
Pemrenue 3amau

49 AOGcomoTHas Temieparypa. 3aKkoH
JanpToHa

50 N3omporieccsl B HI€aabHOM Ta3e ¢
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IIOCTOAHHBIM KOJIMYCCTBOM BCIICCTBA

51

I'paduueckoe npeacraBieHue
M30IIPOLIECCOB: H30TEPMa, H30X0Pa,
n3obapa

52

OcnosHoe ypaBHenne MKT

53

Pemrenue 3anau

54

CBsi3b a0COMIOTHON TeMIIEpaTyphI
TEPMOJUHAMHYECKON CUCTEMBI CO CpeaHei
KHUHETUYECKOM YHEprrel MoCTynaTeaIbHOro
TETUIOBOTO JABUKEHUS €€ YaCTHIl

55

0O000I11IEHNE U CUCTEMATU3AIIUA 3HAHUHA 110
Teme "OcuoBsl MKT"

56

KontponbHas pabora o Teme "OCHOBBI
MKT"

57

Tepmoaunamuyeckas cuctema. 3aaHue
BHEIIHUX ycinoBuM i T/ cuCTEMBI.
Bremnne v BHyTpeHHUE TapaMETPBI.
[Tapamerps! T/] cuctemsl Kak cpeaHue
3HAYEHMs BEIMYMH, ONMCHIBAIOIINX €€ Ha
MHUKPOCKOIIMYECKOM YPOBHE

58

HyneBoe Hauano TepMOAMHAMUKH.
CamonpousBoiibHas penakcarus T/]
CUCTEMBI K TETUIOBOMY PAaBHOBECHIO

59

Monens uneanbHOTo ra3a B
TepMOJAMHAMUKE. Y CJIOBUSI TPUMEHUMOCTH
3TOU MOJIEIIN

60

VYpasuenue Menpaeneesa-Knanelipona u
BBIp@YKEHUE ISl BHYTPEHHEN SHEPTUU
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61

Bripakenue niig BHyTpeHHEN SHEPrUu
OJIHOATOMHOTO MJICAIbHOT'O Ta3a.
KBasucrarnueckue 1 HeCTaTUUECKUE
MIPOLIECCHI

62

OneMeHTapHas paboTa B TEpMOJIMHAMHUKE.
Beruucnenue pabotsl o rpaduky mporecca
Ha pV-nuarpamme

63

Tennonepenaya kak cnocod U3MEHEHUs
BHyTpeHHel sHepruu T]l cucremsl 63
COBEpIIECHUs pabOThI

64

KonBekuusi, TenIonpoBoJHOCTb,
U3IIy4YECHUE

65

KommuectBo TennoTel. TenmoéMKOCTh Tela.
VY enbHas U MOJISIpHAs TEIUIOEMKOCTH
BEILIECTBA. Y I€JIbHASl TEIJI0OTA CTOPAHUS
TOILIMBA

66

Pacuér xonuyecTBa TEIIIOTHI IPH
TeIioneperaye

67

[TonsTre 06 anrabaTHOM TpoOIIECCe.
[IepBrlii 3aKOH TEPMOIMHAMUKHU

68

KomnnuecTBo TemnoTel u paboTa Kak Mepbl
U3MeHeHus1 BHyTpeHHel sHepruu T /1
CUCTEMBI

69

BTopoii 3ak0H TepMOAMHAMUKY TS
PaBHOBCCHBIX U HEPABHOBECHBIX
npoueccoB. HeoOpatumocTs npupoHbIX
IPOLIECCOB

70

[IpuHIUITBI AEHCTBUS TENIOBBIX MALLIKH.
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KT

71

MaxkcumansHoe 3Hauenne KITJ. Ik
Kapno

72

Pemenue 3anau

73

DKOJIOTUYECKHUE aCIIEKTHI UCIIOJIb30BaHUI
TEIUIOBLIX ABUrareiei. TermioBoe
3arpsI3HEHUE OKPYKAKOLIEH CpeIbl

74

Permenue 3agau

75

O0600611eHre 1 cucTeMaTH3alus 3HaHUi 1o
teme "Tepmoaunamuka. TemoBbie
MaluHb!"

76

KontposbHas paboTa mo teme
"Tepmonnnamuka. TemnoBbie MaiuHb"

77

[TapooOpa3zoBaHue 1 KOHJIEHCAIIHSL.
Hcnapenue u kunenue. Y aenbHas TEIIOTa
napoo0pa3oBaHus

78

Hacelilennbie 1 HEHACHIIIEHHBIE TTAPHI.
KauecTBeHHas 3aBUCUMOCTD IIJIOTHOCTH U
JIaBJICHUS HACBILLEHHOI'O T1apa OT
TeMIepaTypbl, UX HE3aBUCUMOCTb OT
00BEMa HACKHIIIIEHHOTO Mapa. 3aBUCUMOCTh
TeMIepaTypbl KUIIEHUS OT J1aBJICHUS B
JKUJIKOCTH

79

BraxxnocTs Bo3myxa. AGComoTHAS 1
OTHOCUTCJIbHAA BIIAXKHOCTH

80

Pemrenue 3anau

81

Teépnoe teno. Kpucramnnueckue u
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amop¢HbIe Tena. AHU30TPOIHS CBOWCTB
KpHUCTAJIJIOB

[InaBnenue u kpucramsanus. Y 1eJIbpHas

82
TertoTa rmasnenus. Cyonumanus
Hedopmaruu BEpOTO Tena. Pactsokenne

83 u cxarue. Casur. Moayns FOnra. Ipenen
yapyrux nehopmanuii
TennoBoe paclIMpeHne KUIKOCTEN U

84 TBEPABIX TEJI. AHTAPMOHU3M TETLJIOBBIX
KoJe0aHuil 4acTuIl BEIIeCcTBa

85 [Ipeo6pa3oBanue sHEPTUH B (Pa30BBIX
nepexoiax

86 YpaBHEHHE TEIUIOBOTO OaaHca

87 Pemenue 3amau
[ToBepxHOCTHOE HaTsKeHUe. KanwsipHbie

88 siBJIEHUsI. J{aBieHue 1Mo UCKPUBIEHHON
MMOBEPXHOCTHIO XHUAKoCcTU. Dopmyra
Jlanumaca
O0600611eHre 1 cucTeMaTH3aIus 3HAaHUH 10

89 TeMe "ArperaTHble COCTOSHUS BEIIECTRA.
da3oBbIe nepexoab!”

90 Kontponbnas padota mo teme "ArperaTHsie
cocTosiHMs BemecTBa. Pa3oBele epexoapl”
DIIeKTpU3anus Tel U €€ MPOSBICHUS.

01 Onexrpuueckuii 3apsa. J{Ba Buaa

JIEKTPUUECKUX 3apsaaoB. [I[poBoaHMKH,
TUBJIEKTPUKU U TIOJTYTIPOBOJHUKU




DneMeHTapHbIN 3JIEKTPUUECKUN 3apsi.

92
3aKOH COXpaHEHUsI AIEKTPUUECKOTO 3apsiaa
93 Bzaumopeiictue 3apsanoB. Toueunsie
3apsaabl. 3akoH Kysona
94 Pemenne 3amau
95 DnekTpuyeckoe noje. Ero neiictBue Ha
AIEKTPUUECKUE 3aPsiIbI
Hanpsok€HHOCTB AJIEKTPHYECKOTO MOJIS.
96 [TpoOHpbIii 3aps. JIMHUM HANPSHKEHHOCTH
3JIEKTPUYECKOTro 1moJisa. OMHOpOIHOE
AIEKTPUYECKOE T0JIe
[ToTeH1ManbHOCTh AAEKTPOCTATUUECKOTO
97 noJist. Pa3HOCTE MOTEHIINAIOB U

HaIpsKEHUE

IloTenunanbpHast SHEPTU: 3apsaa B
98 QJICKTPOCTATUYCCKOM II0JIC. IloTenuman
QJICKTPOCTATUYCCKOI'O IMOJIA

CBs13bp HaNPSKEHHOCTHU NOJISL U Pa3HOCTH
99 MOTEHIIMAJIOB ISl DJIEKTPOCTATUYECKOTO
1OJISt

[IpuHIMI Cynepno3ULMH IIEKTPUIECKUX

100 .
noJieit

101 Pemenue 3anau

102 ITone Toueunoro 3apsina. [lone paBHOMEpHO
3apsKeHHOU cepbl

103 ITone paBHOMEPHO 3apsHKEHHOTO MO 00BEMY

mapa. [lone paBHOMEpPHO 3apsiKEHHOU
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OECKOHEYHOM IIOCKOCTH

HpOBOZ[HI/IKI/I B DJICKTPOCTAaTUYCCKOM IIOJIE.

104
YcnoBue paBHOBeCHS 3aps0B

105 JIMBIEeKTPUKH U TTOTYIPOBOJIHUKH B
ANEKTPOCTATUYECKOM I10J1€
Konpaencarop. D1eKTpo€MKOCTh

106 KOHJIEHCATOpa. DIEKTPOEMKOCTD TIIOCKOTO
KOHJICHCATOpa

107 [TapannenbHoe coelMHEHNE KOHIEHCATOPOB

108 [TocnenoBarenbHOE COETUHEHUE
KOHJICHCATOPOB

109 DHeprus 3apsLKEHHOT0 KOHIEHCAaTopa

110 Pemenue 3amau

111 JIBr>KeHUE 3apsyKEeHHOM YacTUIBI B
OJTHOPOJHOM 3JIEKTPHUECKOM TOJIe

112 Pemenue 3amau

113 O0600611eHre U cucTeMaTH3aIMs 3HAaHUH 10
TeMe "OnekTpudeckoe nose"

114 Kontponbras paboTa mo teme
"Onexrpuueckoe noiue"
Cuna toka. [TocTosiHHBINM TOK. Y CIOBUSA

115 CYILIECTBOBAHUS IIOCTOSHHOTO
ANEKTPUIECKOTO TOKA

116 Ncrounuku Toka. Hanpsixenue u 3/1C

117 3akon OMa 1St y4acTKa IeTH.
DNeKTpUUECKOe COMPOTUBIICHNE

118 3aBUCHUMOCTB COMPOTUBIICHUS OJTHOPOIHOTO
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IMPOBOAHHMKA OT €TI0 JJIMHBI U TUIOIIAAN
IMOIICPECYHOro CCUCHUA

YaenpHoE COIIPOTUBJICHUEC BCUICCTBA.

119 1
Pemenue 3anau

120 [TocnenoBarenbHOE, TapaUIEIBLHOE, 1
CMEIIIaHHOE COCIMHEHUE MPOBOTHUKOB

121 Pacuér pa3BeTBIEHHBIX JIIEKTPUUECKUX 1
nerneid. [IpaBuna Kupxroga

122 Pemrenue 3amau 1

123 PaGora snekTpuyeckoro Toka. 3aKoH 1
Jxoyna —Jlenua

124 Pemrenue 3amau 1
MoIIHOCTD IEKTPUYECKOTO TOKA.

125 TenmoBas MOIITHOCTD, BEIJIEIsIEMAs Ha 1
pesucrope

126 Pemenwue 3amau 1

127 O/1C u BHyTpEeHHEE CONPOTUBIICHNE 1
HMCTOYHUKA TOKA

128 3axon Oma 715t TOJTHOM (3aMKHYTOM) 1
ANEKTPUYECKON LIeTTH

129 Pemienne 3amau 1

130 MOIIHOCTE NCTOYHHKA TOKA 1

131 KopoTtkoe 3ambikanne 1

132 Konnencarop B 11enu mocTOSTHHOTO TOKa 1

133 Pemienne 3amau 1

134 Pemenue 3amay 1o reme "I1oCTOSTHHBINI 1
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AIEKTPUUYECKUN TOK"

Pemrenue 3agaud mo treMme "IlocTOSHHBIN

135 _
JIEKTPUUECKUI TOK

136 Pemrenue 3agaud mo treMme "IlocTOSHHBIN
AJIEKTPUYECKUM TOK"

137 O06o01eHne 1 cucTeMaTH3alys 3HaHUH 110
teMe "[1ocTosHHBIN 31eKTpuyecKuil ToK"

138 Kontponbnas paboTa no teme
"[locTosiHHBIH 3neKTpUYeCKUi TOK"
DneKkTpuyeckas IpOBOJUMOCTb pa3IMYHbIX

139 BEILIECTB. DJIEKTPUUECKUNA TOK B METAILJIaX.
CBepX1npoBOIUMOCTh
ONEKTPUUECKU TOK B pacTBOpax U

140 pacIuiaBax 3J1€KTpOIUTOB. 3akoHbl Papanes
IS DIIEKTPOJIN3a

141 DnexTpuueckuil Tok B razax. [lmazma

142 DNEKTPUUECKUN TOK B BAKyyMe.
BaxyymHbIe TprOopbI

143 DNEeKTPUUECKUN TOK B MOJIYIPOBOJIHUKAX

144 [TonmynpoBoAHUKOBBIE TPHOOPHI
Pu3NYeCKUil NPAKTUKYM I10 TEME
"N3MepeHune CuIIbl TOKa U HaIIPSIKEHUS B
LIENU TIOCTOSIHHOT'O TOKa IPY MOMOIIN

145 aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEITBHBIX

npubopoB" uiK "3HaKOMCTBO ¢ IU(PPOBOH
nabopatopueit o ¢pusuke. [Ipumepsr
U3MEpEeHUs PU3NUECKUX BEJIIMYMH IIPU
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ITOMOLIY KOMITBIOTEPHBIX 1aTYMKOB"

146

Pu3NYeCKU NPAKTUKYM 110 TEME
"N3yueHure HepaBHOMEPHOI'O ABUKEHHUS C
LIEJIbIO OIPENETICHNS] MTHOBEHHOU
ckopoctu"

147

DuU3NYECKU MPAKTUKYM 10 TEME
"U3MepeHue yCKOpeHus Ipu
MPSMOJIMHETHOM PaBHOYCKOPEHHOM
NBIDKEHNUH 110 HAKJIOHHOM IUIOCKOCTH' MIIH
"UccnenoBanue 3aBUCUMOCTH ITYTH OT
BPEMEHHU MIPU PAaBHOYCKOPEHHOM
IBIKeHUN"

148

Ou3ndecKkuil MpakTUKyM IO TeMe
"M3MepeHne yckopeHHsi CBOOOIHOTO
najgeHus" win "M3yyeHnue nBr>keHus Tena,
OpOIIEHHOTO TOPU30HTAIHHO"

149

Du3nuecKuil IPaKTUKYM I10 TEME
"N3yueHne JBUKEHUS TENa MO0 OKPYKHOCTU
C MOCTOSIHHOM 110 MOJIYJIIO CKOPOCTBIO" MiIn
"HccenenoBanue 3aBUCMMOCTH IIEpUOAA
oOpallleHus KOHUYECKOT0 MasiTHUKA OT €ro
rnapameTpoB"

150

Pu3NYeCKUil NPAKTUKYM 110 TEME
"N3mepenne paBHOAEHCTBYIOLIEH CUIIBI
IpU JABMKEHUH OpycKa Mo HAaKJIOHHOU
mockocty" wiu "IIpoBepka runoTessl o
HE3aBHCUMOCTH BpEMEHH JIBHKEHUS OpycKa
10 HAKJIOHHOM IUIOCKOCTH Ha 33JaHHOE
paccTostHue OT €ro Macchl”
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151

DuU3NYECKU TPAKTUKYM 110 TEME
"UccaenqoBanye 3aBUCUMOCTH CUJT
YIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pE3MHOBOM 00pa3Ile, oT ux nedopmarnuu’
iy "M3ydenue ABUKEHHS] CUCTEMBI TEJl,

CBSI3aHHBIX HUTBIO, TICPEKUHYTON Yepes
nérkuii 0J10K"

152

@u3NYeCKU NPAKTUKYM I10 TEME
"N3mepenue ko3 duimenta TpeHus mno
BEJIMYMHE YII0BOro Ko3puireHrta
3aBucuMoctd Frp(N)" wnm "UccnenoBanue
JBUKEHMSI OpycKa 110 HaKJIOHHOM
TUIOCKOCTH C MTEPEMEHHBIM KO QUITEHTOM
TpeHus" wnu "VM3yuenue 1BUKEHUS rpy3a
Ha BaJly C TpeHHEM"

153

Pu3nuecKuil IPaKTUKYM 110 TEME
"HccnenoBanue yciaoBHA paBHOBECHS
TBEPAOrO TeJIa, UMEIOIIETO OCh BPALCHUS "
nin "KoHCTpyrpoBaHUEe KPOHIITEHHOB U
pacuér cui ynpyroctu" wiu "M3yuenue
YCTOWYMBOCTHU TBEPJIOTO TEJa, UMEIOLIETO
Ionaas onopsl"

154

Pu3NUeCcKUi MPAKTUKYM I10 TEME
"N3mepenue ummybca Tena 1no
TOpMO3HOMY yTH" nin "M3MepeHue cuibl
TATH, CKOPOCTU MOJIEH 3IEKTPOMOOUIIS U
MOIIHOCTH cuJibl TsITu" win "CpaBHEeHHE
U3MEHEHHS UMITYJIbCa TeJla C UMITYJIBCOM
cwibl" wn "MccnenoBanne COXpaHeHus




52

HMMIYJIbCA IPU YIPYTOM B3aUMOJICUCTBUM"
unu "M3mMepeHre KUHETUYECKON SHEPT UM
TEJa 0 TOPMO3HOMY IyTH"

155

Du3NYECKU MPAKTUKYM 110 TEME
"M3yueHne U30TepMUUYECKOTO Mpolecca
(pekoMeHI0BaHO HCIIOIb30BaHHE
uudpooit tabopatopun)" unu "Uzyuenue
n30X0pHOoro npouecca" i "HU3yuenne
n3zobapHoro nporecca” win "[IpoBepka
ypaBHEHHUS COCTOSIHUSA"

156

@u3NYEeCKU NPAKTUKYM I10 TEME
"U3MmepeHue yieabHOl TemIoEMKOCTU" Wn
"UccnenoBanue mpoiecca OCThIBAaHUS
BemiecTBa" wian "HccienoBanue
aanabatHoro nporecca” uinu "M3ydenune
B3aUMOCBSI3U YHEPTUU MEKMOJICKYJISIPHOTO
B3aUMOJICHCTBUS U TEMIIEPATYPhI KUTICHUS
JKUIKocTen"

157

@u3NYECKU NPAKTUKYM I10 TEME
"N3yueHne 3akOHOMEPHOCTEN HCIIApEHUS
xuakoctel" unu "M3mepenue yaenbHOU
TEIUIOTHI TU1aBiaeHus paa" win "M3yyenue
CBOMCTB HAaCBIIICHHBIX TapOB" MU
"N3mepenue abCOOTHON BIaKHOCTH
BO3/lyXa M OlLIEHKa Macchl apoB B
nomenienun". M3mepenue koapdunmenta
MTOBEPXHOCTHOT'O HATSKEHUS

158

OU3NYECKUI TPAKTUKYM I10 TEME
"Habmroienne mpeBpaiieHus SHEPruu
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3apsOKEHHOT0 KOHJIEHCATOPa B SHEPTHIO
n3IydeHus ceeroauoa’ wim "M3yuenue
MPOTEKaHHUS TOKA B LIETIH, COACPIKAIICH
koHzaeHcarop" uiu "Pacnpenenenue
Pa3HOCTH MOTSHITUAIOB (HANPSDKSHHMS ) TIPH
IIOCJICAOBATEIIbHOM COCAUHCHUH
KOHIEHCATOpOB"

159

Pu3NYeCKUl NPAKTUKYM 110 TEME
"NccnenoBanue cMeIIaHHOTO COEIMHEHUS
pe3uctopoB"” unu "M3MepeHue yieapHoro
COIPOTHUBIICHUS TIPOBOIHUKOB" MK
"NccnenoBanue 3aBUCUMOCTH CUJIBI TOKA OT
HAMPSDKEHUS JJ1s1 JIaMITbl HaKaJliBaHus"

160

Du3nuecKuil IPaKTUKYM I10 TEME
"Habmronenue anektponuza’ wim
"U3mepenue 3apsaa OAHOBAJIEHTHOTO HOHA"
i "HcciienoBanye 3aBUCUMOCTH
COTPOTHUBIICHUS TEPMOPE3UCTOPA OT
temneparypbl” uian "CHsTHE BOJIBT-
aMIIepHOI XapaKTepuCTUKU Auoaa"

161

PeseprubIil ypok. O6001IeHIE T
CUCTEeMaTH3alvsl 3HAaHUH 110 TeMe
"Kunemaruka"

162

PeseprubIil ypok. O600mmeHue 1
CUCTEeMaTH3aIlvsl 3HAaHUI TI0 TeMe
"lnnamuka"

163

PesepBHelIit ypok. O6o01IeHre 1
cucTeMaru3anys 3Hauui mo teme "Cratuka
TBEpAoro Tena"
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164

PesepBHbIil ypok. O600IeHHE 1
cUCTEMAaTH3allMs 3HAHUU 10 TeME "3aKOHBI
COXpPaHEHHUs B MeXaHUKe"

165

PesepBHelil ypok. O600mIeHHE 1
cucTeMaTu3alus 3Hanui 1o reme "OCHOBBI
MOJIEKYJIIPHO-KMHETUYECKON Teopun”

166

PesepBHeIil ypok. O600ICHHE 1
cHCTeMaTHu3alus 3HaHUH 110 TEME
"Tepmonunamuka. TemnoBbie MallIMHBL"

167

PesepBHrlit ypok. O6o01eHue u
CHCTEMAaTH3allMs 3HAHHUH 110 TeME
"ArperaTHble COCTOSIHUSI BEIECTBA.
®da3oBbIe Mepexonl"

168

PesepBHelIit ypok. O6o01ieHre 1
CUCTEMaTHU3alUs 3HAHUN 110 TEME
"Onexkrpudeckoe noiue"

169

Pesepublil ypok. O600111eHUE 1
CUCTEeMaTH3alys 3HaHUH 110 TeMe
"[locTosIHHBIN 3eKTpUYeCKUi TOK"

170

PeseprubIil ypok. O600meHNE 1
cucreMaTu3anus 3HaHui o teme "Toku B
pa3auuHbIX cpenax”

OBUIEE KOJIMYECTBO YACOB IIO
I[TPOT'PAMME

170

16
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11 KJIIACC
KosanyecrBo yacos DJIEeKTPOHHbBIE
Ne Hara nugposeie
Tema ypoka KourpoJubnbie | IlpakTHyeckue
n/n Bcero u3ydeHusi | oOpa3zoBaTesbHbIE
padoThI padoThI
pecypcsbl
B3aumopeiicTBie MOCTOSHHBIX MATHUTOB U
1 MIPOBOJHHUKOB C TOKOM. MarHuTHoE moJe. 1
['unore3a Amnepa
Bexrop maruutHOM nHAYKUIUU. [TpuHmn
2 CYNEpHO3UIIMN MATHUTHBIX Moyiel. JInnun 1
MarHUTHON MHTyKIIUU
3 MarauTtHoe 1nosje NpoBOJHUKA C TOKOM. 1
OmneiT OpcTena
Cuna Amnepa, €€ HanpaBJIEHUE U MOyJIb 1
Pemenue 3amau 1
6 ITpumenenne 3akoHa Amnepa. 1
DeKTpou3MepUTEIbHbIE TPUOOPHI
Cuna JlopeHna, €€ HanpaBIE€HUE U MOTYJIb.
7 JIBr>keHuMe 3apsKEHHOM YacTHULIbI B 1
OJIHOPOJHOM MarHUTHOM I10JI€
Pemrenwe 3ama4q 1
Pa6ota cuier Jlopenia
10 Pemrenue 3amau 1
11 MarHuTHOE 10JIE B BENIECTBE. 1
®eppoMarHeTHKH, Napa- U IMaMarHeTUKU
12 OcHOBHBIE CBOMCTBaA (heppOMarHETUKOB. 1
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[Tpumenenue GpeppoMarHeTUKOB

13 Pemenue 3amau nmo teme "Maruurttoe moje"

14 Pemenue 3amau no teme "MaruutHoe noie"

15 SIBiIeHUE 3IIEKTPOMArHUTHOM MHIYKLIHH.
[ToToK BEKTOpa MarHUTHON MHIYKITUH

16 OC unaykuuu

17 3aKOH 3JIEKTPOMArHUTHON UHYKIIUU
®apanes

18 Buxpesoe anekrpudeckoe nozie. Toku Pyko

19 OJ1C uHAYKUIMHU B IBUKYLIUXCS
MIPOBOJTHUKAX

20 Pewenue 3amau

21 [TpaBumno Jlenma

29 WuayktuBHOCTh. KaTymika HHIYKTHBHOCTH
B I[ENTA OCTOSIHHOT'O TOKa

93 SBnenue camounaykimu. J/C
CaMOUHYKITUU

24 DHeprust MAarHUTHOTO TIOJIS KATYIIIKH C
TOKOM. DJIEKTPOMAarHUTHOE TI0JIe

25 Pemenue 3amau

26 O00011IeHNE U CHUCTEMATU3ALMA 3HAHUH 110
TeMe "DneKkTpoarHaMuKa"

97 KonTponbHas pabota mo Teme
"OnekTpoauHaMuka"

28 KomnebarensHas cucrema. CBOOOIHEIE

kosiebanus. ['apmonudeckne koiaeOaHus
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Kunematuueckoe U JUHAMHUUYECKOE

29 N
OIMCaHNE KOJIEeOaTeNbHBIX ABIKECHNAN
DHepreTuyeckoe onvucanue. BeiBoj

30 JTUHAMHUYECKOTO OMUCAHUS TApMOHHUYECKHUX
KoJIeOAHUH M3 UX SHEPreTHUECKOTO U
KHHEMATHYECKOTO OITMCAHMUS

31 Ammuutyna u ¢aza xojaebaHuit
[lepuon u wactora konebanmii. [lepuos
MaJIbIX CBOOOIHBIX KOJICOaHUN

32 MaTeMaTHYECKOro MasTHHKA. [lepruon
CBOOOTHBIX KOJICOAHUH TPYKUHHOTO
MasITHHKA

33 3aryxatomue KojeOanus. BeIHyKICHHBIC
konebanus. Pe3onanc

34 ABTOKONEO0AHUS

35 Pemnrenne 3agau

36 VYpoxk-koH(pepennus "MexaHndueckue
KoJie0aHus B My3bIKaJIbHBIX HHCTpyMEHTax"

37 O00011eHNEe ¥ CHCTEMATH3aIis 3HaHUIH 110
TeMe "MexaHnnueckue koiaeoanus"

38 DNeKTPOMAarHUTHBIE KOJICOAHMSI.
KoneGaTenbHbIil KOHTYP
®opmyna Tomcona. CBS3b aMILTUTY/IbI

39 3apsia KOHJCHCATOPA C AaMILTUTY/IOW CHJTBI
TOKa B KOJIEOATeTbHOM KOHTYpE

40 3aKOH COXpaHEHWMsI SHEPTUHU B UACATHHOM

K0J1e0aTeIbHOM KOHTYPE
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3aTyxa}0H1He OJICKTPOMArHMTHBLIC

41 KoJieOaHus. BeIHy K IeHHbIE
AJIEKTPOMATrHUTHBIC KOJICOaHUS

42 Ilepemennsblii TOK. Pe3ucTop u KOHAEHCATOP
B I[ETU TIPEMEHHOT0 TOKa

43 Karymika uHIyKTUBHOCTHU B LIENTU
MEPEMEHHOT0 TOKa

44 3akon Oma 11 JICKTPUYECKOM 1enu
MEPEMEHHOT0 TOKa
MoIHOCTh TEPEMEHHOT0 TOKA.

45 AMIUITUTYTHOE U JIEHCTBYIOILIEE 3HAUECHHE
CHWJIBI TOKA U HAIIPSDKEHUS

46 Pe3onanc B anexTpudeckoil memnu

47 Pemenue 3agau
WneansHblif Tpancopmartop.

48 [TpousBojicTBO, Nepeava u MoTpedaeHue
AIIEKTPUYECKOI SHEPTUI
DKOJOTUYECKHE PUCKU TIPU MTPOU3BOJICTBE

49 anekTpodHepruu. KynpTypa ucnonb30BaHus
DIIEKTPOIHEPTUU B TIOBCETHEBHOM KU3HU

50 Pemenwne 3amaq

51 Pemenue 3amau

59 O0001eHne 1 cucTeMaTh3alysg 3HaHUH 110
TeMe "DIeKTpOMarHUTHbIE KosieOaHus"

53 MexaHndeckue BOJIHBI. XapaKTepUCTUKHU

MEXaHUYCCKUX BOJIH

54

CBolicTBa MEXaHUYECKHUX BOJIH
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55 3ByK. XapakTEpUCTUKH 3BYKa

56 HNHudpa3Byk u ynprpassyk. [llymoBoe
3arpsi3HEHUE OKPYIKaIOIIeH Cpeibl

S7 Pewenne 3anau

58 DneKTpoMarHuTHbIE BOJIHbI. W3iyuenne
3JIEKTPOMArHUTHBIX BOJIH

59 OHeprus MeKTPOMarHUTHBIX BOJIH.
CBolicTBa 3J1IEKTPOMAarHUTHBIX BOJIH
[IIxana 37eKTPOMarHUTHBIX BOJIH.

60 [TprMeHeHue 3JeKTPOMAarHUTHBIX BOJIH B
TEXHHUKE U OBbITY
[TpyHIMIIBI paIUOCBSI3U U TEJIEBUACHHUS.

61 Panuonokanusi. DIeKTpOMarHUTHOE
3arpsI3HEHUE OKPYIKAOIIEN CPEIbI

62 Konrtponbnas pabora no reme "Konebanus
Y BOJIHBI"

63 CserT. 3aKOH NPSAMOJIMHEHHOTO
pacnpocTpaHeHus CBETa

64 Pemenue 3a1ay Ha MpUMEHEHNE 3aKOHA
IPSIMOJIMHENHOTO PACIIPOCTPAHEHUS CBETA

65 Otpaxxenue csera. [liockoe 3epkaio.
Cdepuueckoe 3epkaiio
[Ipenomnenue cBeta. AGCONIOTHBIN U
OTHOCHUTEJIBHBIN [T0KA3aTeNb IPETOMIICHUS.

66 [TomHOE BHYTpEHHEE OTpaKEHHE.

[IpenenbHbIN yroJ MOJHOTO BHYTPEHHETO
OTpaXKEHUs
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Pemenne 3ala4 Ha IPUMCHCHUC 3aKOHOB

o OTpayKeHMsI U IIPEIOMIIEHHS CBETa

68 Xon nyuei B mpusme. Jlucnepcus ceera.
CrnoxHblii coctaB 6enoro ceera. L{pet

69 JInnzel. DOKyCHOE pacCcTOsTHUE U
ONTHUYECKAsl CUJIA JIUH3BI

70 [TocTpoenue u3o0paxeHuil B IMH3aX U UX
cucreMax. YBeJIUYEHHUE JIMH3bI
Pemenue 3agau Ha moctpoeHue

71 M300paXeHU, IOJYy4aeMbIX C IOMOIIIbIO
JMH3

72 ['na3 kak ontuyeckas cucrema

73 Pemenue 3anau. [Ipeaensl npuMeHUMOCTH
F€OMETPUYECKON ONTUKHU

74 CxopocTb cBETa M METO/Ibl €€ U3MEPEHUS

75 Hucnepcus cBera

76 WNurepdepenuus cera

77 KorepeHTHbIE HCTOYHUKH. Y CIIOBUS
HaOJI01eHUsI MAKCUMYMOB 1 MUHHMYMOB

78 Pemenue 3anau

79 [Tpumenenue nHTephepeHInn

80 Judpaxuus ceera

81 Judpakuuonnas pemérka. YcioBue
HaOJII01eHUS TJIaBHBIX MAKCHMYMOB

82 Pemenue 3amau

83 [TonepeyHOCTH CBETOBBIX BOJIH.
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[Tonspuzanus ceera

84 Pemenue 3agau 1

85 CBeToBbI€ SIBJICHUS B IIPUPOJIE 1

86 O0o001IeHNEe U cCHCTeMaTU3alisl 3HAHUH 10 1
teme "OnTuka"

87 KonTtponsnas padora nmo reme «OnTuka» 1
['paHuIbl MPUMEHUMOCTH KJIACCHYECKOU

88 MEXaHHUKH. 3aKOHBI AJICKTPOMHAMUKH H 1
MIPUHIIAIT OTHOCHTEILHOCTH

89 [TocTynatel cienuaabHON TEOPUU 1
OTHOCHUTEIBHOCTH
[TpocTpaHCTBEHHO-BPEMEHHOM HHTEPBAJL.
[IpeobpazoBanus Jlopenna. YcioBue

90 npuduHHOCTU. OTHOCUTENBHOCTh 1
OJIHOBPEMEHHOCTH. 3aMe [JICHHe BPEMEHH U
COKpAII[eHUE JITTMHBI

01 DHeprus U UMMYJIbC PEIITUBUCTCKOM 1
YACTHUIIBI

92 CBs13b MacChI C SJHEPTHEH U UMITYJILCOM 1
PENATUBUCTCKON YaCTHUIIBI. DHEPTUS TTOKOS

93 PaBHOBeCHOE TETITOBOE U3ITyUCHUE 1

94 3akoH cMmenienus Buna 1

95 I'mnore3a M. I1nanka o kBaHTax. ®OTOHBI 1

96 DHeprusi U UMITYJIbC (POTOHA 1

97 ®dotordpdext. Onprter A. I'. CtoneTona. 1
3akonsl pororddexra

98 VYpaBHenue DitHmreiHa 1151 pororddexra. 1
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"Kpacnas rpaauna" ¢oroaddexra

99 Hasnenue ceera. OnbiThl I1. H. JIeOeneBa

100 BoiHOBBIE CBOIICTBA YaCTHII
Bounbl ne bpoiins. [{nmuHa BoaHbI e

101 Bpoiinst u pazMepsl 00J1aCTH JTOKATU3AUHA
JIBUKYILIECS YaCTULIBI

102 KopmyckynsipHO-BOIHOBOH yaliu3m

103 Judpakius 3J1eKTpOHOB Ha KpUCTAIIAX
Crenuduka u3mMepeHuii B MUKpOMHUDE.

104 CoOOTHOILICHHS HEOPeaeIEHHOCTEN
I'eitzenbepra

105 Pemenue rpaduueckux 3amau

106 Pemenue pacuéTHbIX 33124
Kontponbnas padota o remam: "OCHOBBI

107 CTO", "KopnyckyIsipHO-BOJTHOBOMH
Tyanu3m"

108 OMBITHI 110 HCCIEAOBAHUIO CTPOCHHSI aTOMA.
[TnanerapHast Moziens atroma Pesephopaa

109 [Toctymarer Bopa

110 Buns! cnexktpoB. CrieKTp ypOBHEN SHEprUu
aToMa BOJOpozaa

111 CHOHTaHHOE ¥ BBIHYXJICHHOE U3ITydeHUE
cBeTa

112 Jlazep
Hyxnonnas moxens siapa ['elizenoepra-

113 WBanenko. 3apsi 1 MacCoOBOE YHCIIO SIApa.

N3o0Tonkl. PannoakTUBHOCTE




63

114

3aKOH paJMOaKTUBHOIrO pacnana. CBoiicTBa
WOHU3HUPYIOUIETO U3IydeHus. Briusaue
PaIMOAKTUBHOCTH Ha KUBBIC OPTraHU3MBI.
Jo3umerpus

115

DHeprus CBA3M HYKJIOHOB B sjipe. S iepHble
cuibl. Jledekt Maccol siapa. SnepHbie
peakuuu. Snepusie peakTopsl. [Ipodaemsr
YIOPaBIsEMOT0 TEPMOSIIEPHOTO CUHTE3A.
DKOJIOTHYECKHUE aCTIeKThI Pa3BUTHUSA ICPHOU
SHEPreTUKU

116

MeTo/1bl perucTpalnuy U UCCIIEIOBAHUS
37eMeHTapHbIX yacTull. DyHaamMeHTaabHbIe
B3aUMOZecTBYs. bapruoHbI, ME30OHBI U
nentoHsl. [Ipencrasnenne o CrangapTHON
Mozenu. KBapk-ritooHHas Mozieb aipOHOB

117

®usuka 3a npeaenamu CtanaapTHOU
Mozenu. TémHas Matepus U TEMHas
sHeprus. EauncTBo u3nyeckoil KapTHHBI
Mupa

118

OTalbl Ppa3sBUTHA ACTPOHOMUH. 3HaueHUe
ACTPOHOMHHU

119

[TprMEeHUMOCTH 3aKOHOB (PU3UKHU AJIs
00BSCHEHUS PUPOJIBI KOCMUYECKHIX
00BEKTOB. MeTO/IbI aCTPOHOMHUYECKUX
HCCIe0BaHuN

120

CoBpeMEHHBIE ONITUYECKUE TEIECKOTIIBI,
paIuoTeNnecKonsl, BHEaTMoc(hepHas
aCTPOHOMUS
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121

Bun 3Bé3qH0r0 Heba. Co3Be3aus, spKue
3BE31bl, IUTAHETHI, X BUAUMOE JIBUYKEHUE

122

Comnneunas cucrema. Connune. ConHeynas
aKTUBHOCTH. Mlcrounuk sHepruu CosHIa 1
3BE3N

123

3BE3/1bl, UX OCHOBHBIE XapAKTEPUCTUKH.
Juarpamma "cnekTpajibHbIN Ki1acc —
CBETUMOCTB"

124

3BG3I[I)I TIIaBHOM IIOCIICA0BATCIIbHOCTU

125

Buytpennee ctpoenue 38é31. COBpeMEHHbIE
MPEJCTABICHUS O TPOUCXOKICHUHN U
sporonun CoJiHIIa ¥ 3BE311. DTallbl JKU3HHU
3BE3/

126

Muneunsiii [Tyt — Hama INataktuka. Tumnel
rajakTuk. YEpHbIE NBIPBI B AApaX raJIaKTUK

127

Bcenennas. Pacimpenue Beenennoit. 3akoH
Xa66ma. Teopust bonbioro B3pbIBa.
PennkroBoe usinyyeHue

128

MacmrabHas ctpykrypa Beenennoil.
MeraranakTuka

129

Hepeménnsie mpoOaemMbl aCTPOHOMUH

130

Pu3n4eCKuil IPAKTUKYM I10 TEME
"HccnenoBanue MarHUTHOTO TOJISA
MOCTOSIHHBIX MAarHUTOB" HJIH
"UccnenoBanue CBOMCTB
deppomarneTukos" unu "MccnenoBanue
JEUCTBHS MOCTOSIHHOIO MarHATa Ha PaMKy ¢
TOKOM"
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131

DuU3NYECKU TPAKTUKYM 10 TEME
"Uzmepenne cuinbl Amnepa" uiu "N3ydenue
3aBUCHUMOCTH CUJIbI AMIiepa OT CUJIbI TOKA"
unu "OnpeneneHre MarHuTHON MHAYKIUN
Ha OCHOBE U3MEpEHUs CHIIbl AMmepa"

132

Du3nYeCcKuil MPaKTUKYM 110 TEME
"UccneqoBaHue ABJICHUA
AIEKTPOMArHUTHOW UHIYKIIUHN" WIIH
"Onpenenenre HIYKUUA BUXPEBOTO
MardHMTHOTO moisa"

133

Pu3n4ecKuil IPAKTUKYM I10 TEME
"UccnenoBanue sBI€HUSA CaMOMHAYKIUN"
namn "COopKa MOJIeTH JIEKTPOMAarHuTHOTO
reHeparopa"

134

Pu3NYecKuil NPAKTUKYM I10 TEME
"N3mepenue nepuojia CBOOOIHBIX
KoJie0aHU HUTSHOTO U TIPYKHUHHOTO
MasITHUKOB"

135

Pu3N4eCKU IPAKTUKYM I10 TEME
"IIpeoOpa3oBaHue YHEPTUU B IIPYKUHHOM
MasiTHUKe"

136

Pu3n4eCKul IPAKTUKYM I10 TEME
"HccnenoBaHue NEPEMEHHOIO TOKa Yepe3
IIOCJIE0BATENBHO COETUHEHHBIE
KOHJEHCATOp, KaTyIIKy U pe3ucTop’ win
"HUccnenoBanue pabOThl HCTOYHUKOB CBETA
B LIENIY IEPEMEHHOIO TOKA"

137

DuU3NYECKUN TPAKTUKYM 10 TEME
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"N3y4yeHue napaMmeTpoB 3ByKOBOH BOJIHBI"

138

Pu3n4eCKu IPAKTUKYM I10 TEME
"N3mepenue nokazaresns npeoMIeHus
crekna" i "llomydyenune n3o0paxeHus B
CUCTEME U3 IIJIOCKOI0 3epKajia 1 JTUH3bI"

139

DuU3nYeCKU MPAKTUKYM MO TEME
"HccnenoBanue 3aBUCUMOCTH (DOKYCHOTO
paccTOsiHUA OT BELECTBa (Ha IpuUMepe
*Kuakux auH3)" wim "M3mepenue
(POKYCHOIO pacCTOSIHUS pacCeUBAIOIINX
uH3"

140

Du3nYeCKUl NPAKTUKYM I10 TEME
"HaGmronenue nudpakiuu, HHTEpPEpeHIHI
U ToJisipu3anum ceera”

141

Pu3N4eCKuil IPAKTUKYM I10 TEME
"OnpeneneHre HMITyJIbCa U DHEPTUH
PENATUBUCTCKUX yacTull (1o poTtorpadpusm
TPEKOB 3apSUKEHHBIX YaCTHI] B MATHUTHOM
nosie)"

142

Pu3N4eCKU IPAKTUKYM I10 TEME
"N3mepenue nocrossHHo# 1lnanka Ha
OCHOBe HccienoBanus porodddexra” umm
"HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA
4yepe3 CBETOANO OT HaIpsKEHU "

143

Pu3n4eCKuil IPAKTUKYM I10 TEME
"HccnenoBaHue CrieKTpa pa3peKeHHOTO
aTOMapHOT0 BOAOPOJa U U3MEPEHUE
noctostHHOM PunGepra”
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144

DuU3nYECKU MPAKTUKYM MO TEME
"UccnenoBanue paiioaKTUBHOTO (OHA C
HCIIOJIb30BaHUEM JO3UMETpA" WU
"N3ydeHue moromneHus 6eTa-4yacTuil
amoMyuHIEM"

145

DuU3nYECKU TPAKTUKYM 10 TEME
"Habaronenus 38€34H0r0 HEDOA
HEBOOPY>KEHHBIM TJIa30M C UCHOJIb30BaHUEM
KOMIThIOTEPHBIX TTPHIIOKCHUHN IS
OTIpEICTICHUS TTOJIOKEHHUST HeOSCHBIX
00BEKTOB Ha KOHKPETHYIO JAaTy: OCHOBHBIC
co3Be3iusi CeBepHOro Moynapus u sipkue
3BE31pI" nim "HaOmroneHus B TeJIeCKOI
JIyHbI, IU1aHET, TYMAHHOCTEW U 3BE3HBIX
CKoIIeHui"

146

O0o001IeHNEe U cCUCTeMaTU3alus 3HaHNH.
Poinb ¢pu3uKu 1 aCTpOHOMUH B
HKOHOMHUYECKOM, TEXHOJIOTHYECKO,
COLIMAJILHON U ATUYECKOH cepax
JIEeATETLHOCTH YeJIOBEKA

147

O0001eHne 1 cucTeMaTH3als 3HaHWIM.
Posb 1 MecTO pU3UKHU U aCTPOHOMHUU B
COBPEMEHHOM HAYYHOU KapTHHE MUpPa

148

O0001eHne U cUCTEMAaTU3AIINS 3HAHUI.
Ponp pusndeckoit Teopun B JOpMUPOBAHUU
MPEJICTaBICHUA 0 PU3NIECKON KapTHHE
MUpa, MECTO (PU3HUECKON KapTUHBI MUpa B
00IIeM psy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX MPEACTABICHUI O IPUPOJIE
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0O0001eHME U cucTeEMaTH3alus 3HAHUM 110

149 n n
TeMme "Kunematuka

150 O0001IenrEe ¥ CHCTEMATH3aIUA 3HAHUH 110
teMe "Kunemaruka"

151 O00011IeHNE U CUCTEMATU3ALMS 3HAHUH 10
teme "Jlunamuka"

152 O00011eHNEe U CHCTEMATH3aI|s 3HaHUI 110
teme "Cratuka TBEpaoro teia'"

153 O0001IeHNEe U CHCTEMATH3aLUA 3HAHUHT 110
TeMe "3aKOHbI COXpAaHEHHUs B MEXaHUKE"
O0001Ienre U cucTeMaTH3alys 3HAHAHA 110

154 TeMe "OCHOBBI MOJIEKYJISIPHO-KUHETHYECKON
Teopun"

O0001IeHne 1 cucTeMaTH3aIMA 3HAaHUH 110

155 teme "Tepmoaunamuka. TeroBbie
MaIIuHe!"

O0001eHne 1 cucTeMaTH3alMs 3HAHUH 110

156 TeMe "ArperaTHble COCTOSIHMSI BELIECTBA.
®Pa30BbIe IEpPEXOHI"

157 O0001eHne 1 cucTeMaTH3aIusa 3HaHUH 110
Teme "Dnekrpudeckoe moie"

158 O00011eH1Ee ¥ CHCTEMATH3aIis 3HAHUH 110
teme "I1oCcTOSHHBIN neKTpuYecKuil TOK"

159 O00011eHNEe ¥ CHCTEMATH3aIMA 3HAHUH 110
teMe ""Toku B pa3nu4HbIX cpenax”

160 O0001eHne 1 cucTeMaTH3alus 3HaHUH 110

Teme "MaruurtHoe mose"
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161

PesepBHbIil ypok. O6001IeHNE 1
cUCTeMaTH3allus 3HAaHHUI TI0 TeMe
"JjeKTpOMarHuTHas UHIYKIUs"

162

PesepBHeiit ypok. O000mIeHNE U
cUCTEMATH3ALMs 3HAHUH 110 TEME
"Mexanndeckue Konedbanus"”

163

PesepBHeIit ypok. O000IICHNE U
cHUCTEeMaTH3aIus 3HAHUH 110 TeMe
"DneKTpoMarHuTHbBIE KoJebanus"

164

PesepBHblii ypok. O6001IeHre u
CUCTEMAaTH3aIMsI 3HAHHH 110 TeMe
"MexaHU4YeCKUe U DJIEKTPOMArHUTHBIE
BOJIHBI"

165

PesepBHbIit ypok. O6001IeHe U

cucreMaru3aiis 3Haduil mo teme "Omruka"

166

PesepBHbIit ypok. O6001IeHre U
cucreMatu3anus 3Haguii mo remMe "OCHOBEI
CTO"

167

PesepBHbIit ypok. O6001IeHre U
cucTeMaTH3alys 3HaHU| 10 TeMe
"KopryckynsipHO-BOJIHOBOM Ayanu3m"

168

PesepBHbIil ypok. O6001IeHNE 1
cucTeMaru3anus 3HaHuu no treMme "duznka
aToma"

169

PesepBuslit ypok. O0001IeHHE U
crucTeMaTu3alus 3HaHui o teme "dusnka
ATOMHOTO SiIpa ¥ 3JIEMEHTAPHBIX YaCTHLL"

170

PesepBHeiit ypok. O6o01IeHe 1
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cUcTeMaTu3alus 3HaHUH 110 TeMe
"DnemMeHTsl acTpouzuku"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

170

16
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YYEBHO-METOJNYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAUJIBI JIVIAA YYEHUKA

» dusuka, 11 kmacce/ KacesinoB B.A., O0111€CTBO C OrpaHUYCHHOM
0TBETCTBEHHOCTHIO «/IPODAY; AkuinonepHoe o0iiecTBo «M3narenscTBo
«ITpocBernienue»

» dusuka, 10 kimace/ KacesiHoB B.A., O0111ecTBO C OrpaHUYeHHON
0TBeTCTBEHHOCTHIO « [ IPODA»; AktimoHepHoe o011ecTBO «I31aTenbeTBo

«HpOCBGIHeHI/IC»

METOJIUYECKHUE MATEPHUAJIBI VIS YUUTEJIA
®wusuka. Yray6nennslii ypoBenb. 10—11 kmaccsl : pabodast mporpamMma K

muaun YMK B. A. KacbsiHoBa: yueOHO-MeToANYecKoe mocodue / B. A.
Kacesanos, U. I'. Bnacosa. —M. : JIpoda

2 ®usuka. 10 k. YrayOneHHsli ypoBeHs : yueOHuk / B.A. KacksHoB. — 5-¢
u3a., crepeortun. — M. : Jlpoda

3 ®usuka. 11 k1. YroyOneHHslil ypoBeHs : yueOHuk / B.A. KacesHoB. — 5-¢

u3., crepeotuil. — M. :[Ipoda

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCHI CETH
UHTEPHET

1 http://nsportal.ru - connanpHas ceTb paOOTHUKOB 00Opa30BaHMSL.

2 http://markx.narod.ru/pic/ - ¢usvka B 1mKoJe.

3 http://festival.1september.ru/articles/ - pectuBanb megarornyecKux UacH


http://nsportal.ru/
http://markx.narod.ru/pic/
http://festival.1september.ru/articles/
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«OTKPBITBIA YPOKY.

4 http://www fizika.ru/ - caiit s yauteneit GU3UKH U UX YICHUKOB.
5 http://www.physics.ru/ - matepuaisl Mo Gpu3nKe.

6 www . ege .edu.ru - uaopmarrionHsii mopran EI'D.

7 http :// school - collection . edu . ru / - equnas xomiexius IIOPoB


http://www.fizika.ru/
http://www.physics.ru/

